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IIVIEHAPHBIE JTOKJIAIbI

I'PABUTAIIMOHHBIE
N UHOPATPABUTAIIMOHHBIE
MOPCKHUE BOJIHbI

Joarnx I'.U.

TOU JIBO PAH, 2. Braousocmok, Poccus
dolgikh@poi.dvo.ru

KioueBble ci10Ba: rpaBUTAIIMOHHBIE BOJHEI, HH(parpaBUTAIMOHHEIE
BOJIHBL.

B noknane paccMoTpeHbl 0cOOEHHOCTH BOSHUKHOBEHUSI, PA3BUTHS
U TpaHc(OpMallMU Ha TpaHMlle reocdep rpaBUTALUOHHBIX U UHPpa-
IPaBUTALMOHHBIX MOPCKUX BOJH. AHAIN3UPYIOTCS Pe3yIbTaThl 00pa-
OOTKH 3KCIIEPUMEHTAIbHBIX JAHHBIX AWANa30Ha HOBEPXHOCTHBIX Ipa-
BUTAIIMOHHBIX MOPCKUX BETPOBBIX BOJH (2—20 ¢) u nHpparpaBuTanu-
OHHBIX MOpcKuX BoJH (30 ¢ — 10 MHH), TOTyYeHHBIX HA JTA3€PHOM H3-
MepuTelie Bapraluil ruIpocepHoro JaBieHHS.

B xonme ananmza u3ydeHa CBSI3b BapHalUil OCHOBHBIX NEPHOIIOB
IPaBUTAIMOHHBIX MOPCKHX BOJH ¢ aucnepcuedt u addexrom Jlo-
iepa, BapuauusiMi CKOPOCTH M HaIlpaBJICHHs BETPa B 30HE ACHCTBUS
taiigyHoB. [Ipu coBMecTHOM aHanM3e Baprauuii ruApocepHoro as-
JICHHs IMANa30HOB TPABUTAIIMOHHBIX ¥ UH(paArpaBUTAIIMOHHBIX MOP-
CKHUX BOJIH U3yYEHBI HX SHEPreTHYECKHE OTHOLICHUS, ONPEAEIICHBI pe-
THOHaJIbHBIE HH(parpaBUTAIIMOHHBIE MOPCKHE BOJIHBI, BHOCSIIINE CY-
LIECTBEHHBIM BKJIAJ B SHEPTUI0 HHPPArpaBUTALMOHHOIO AMAIa30Ha.
[IpuBeneHsI 3amucH JIa3epHOTO W3MEpPUTENsl BapHaluii rugpocdep-
HOTO JaBJICHHS NPH PETUCTPALMU KBa3UTaPMOHUYECKOrO IaKeTa
YEIMHEHHBIX MOPCKHUX BOJIH 3HAYMTENBHON aMIUIMTYHABI, IO CBOUM
XapaKTepUCTUKAaM OTHOCSIIMXCS K BOJTHAM-YOHIIIaM.

[Ipu 06paboTke OONBITIOTO MacCHBa JAHHBIX O BapHAIlUASIM THI-
pochepHOro AaBIeHHUs, TOyYSHHBIX C TOMOIIBIO JIA3EPHBIX H3MEPH-
Tenel Bapualuidi rHAPOc(epHOro IaBieHUs], YCTAHOBICHHBIX B pas-
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JUYHBIX TOYKaX Ienbda SAmoHcKkoro Mops, 00HapyKeHo, YTO MOBEPX-
HOCTHBIE BETPOBBIC BOJHBI U 3bI0b B OKpecTHOCTAX Mbica lllymbia
SImoHCKOrO MOps YCHJIMBAIOT aMIUIMTYIbl HMH(parpaBUTalMOHHBIX
BoJH ¢ nepuoaamu oT 20 1o 300 c. Ilpu 3TOM ycTaHOBIIEHO, YTO YEM
CHJIbHEE MEHSIOTCS aMIIJIUTY bl BETPOBBIX BOJIH U 36101, TEM CHIIbHEE
BO3PACTAalOT aMIUIUTYbl HHPPArpaBUTALMOHHBIX BOJIH. JlaHHBIC WH-
(¢parpaBUTallMOHHBIC BOJHBI HMEIOT YCTOHYMBYIO JAHUCKPETHYIO
CTPYKTYPY U UX MEpPHUOJIbI MPAKTUYECKH HE MEHSIOTCS CO BPEMEHEM,
HE 3aBHCSAT OT IIEPUOI0B MOPOAMBIINX HX BOJH, U HE MOAYIHPYIOTCA
MPWIMBHO-OTIMBHBIMU KonleOaHUsIMUA. B To e Bpemst 0OHapyKeHO,
4YTO0 WH(}pparpaBUTAMOHHEIE BOJHBI B OyxTe BUTA3b UMEIOT B cBOEH
CIEKTPaAJIbHOM CTPYKType OOKOBBIE MAKCUMYMBbI, 00YCIIOBJICHHBIE MO-
IyJSIMOHHBIM BO3IEHCTBHEM ceim OyxThl Butsss. HccnenoBano He-
JIUHEHOEe TOBEJIeHHE BETPOBBIX BOJH, CBA3aHHOE C B3aWMOJIEH-
CTBHEM BETPOBBIX BOJIH C 00JIee HU3KOYaCTOTHBIMHU BOJIHOBBIMU IIPO-
[eccaMM — JBEHAJIAaTHYacOBBIMM M ABaJALIATUYETHIPEXYACOBBIMU
NPUJIIMBaMU U cellliaMu. PaccMOTpeHO MOy ISIMOHHOE BO3/IEMCTBHE
MPWIMBHBIX M CEHIIEBBIX KOJeOaHWH Ha BETPOBHIC BOJHBI M BOJHEI
3b10u. IIpu 3TOM BBIAETICHHBIE «IBYXTOHOBAS) U «UETHIPEXTOHOBAS
MOJYJISIIMK XOPOILO OMHUCBIBAIOTCS C TMOMOIIBI0 OOBIYHOTO YpaBHE-
HUS 4YaCTOTHOM Momymsiuy. OnucaH IPpUHIUI ONpeAeTeHHs Iepro-
JIOB HU3KOYACTOTHBIX BOJIHOBBIX IPOLIECCOB IO CIIEKTPaM BETPOBOIO
BOJIHEHHS U 3bI0U.

PaGora BbINIOJHEHA NPU YAaCTUYHON (HDUHAHCOBOW IOIJIEPIKKE
PODU, rpanT Nel18-05-80011.

BYAYUIEE JJPEH®YIOINX HAYYHO-
NCCJIEJTOBATEJIbCKHUX CTAHIIUN

Makapos A.C.

AAHUMN, 2. Canxm-Ilemepoype, Poccus
makarov@aari.ru

KiroueBbie ciaoBa: ApKTHKAa, MHOTOJETHHE JbJBI, JIEAOCTOMKAS
caMOJIBHXKYIIIasics matdopma.
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B nocnenuue necsitunerus B ApKTUKE IPOU3OLLIHA 3HAUYNTEIIbHbIE
KJIMMaTH4ecKue M3MeHeHus. Bcee wale crana mposBISTECS IKCTpe-
MaJIbHOCTh MOTOJHBIX SIBJICHUH: YBEIMYHBAIOTCS MaKCUMYMBI I MU-
HUMYMBI TeMIepaTypsbl, 0oJjiee 4acTO MPOUCXOMIAT PE3KUE Mepenabl
TeMIIepaTypsl U JaBJICHUS BO3yXa, YBEIUIMBAETCS KOJIMYECTBO pa-
30BBIX BBINAJCHUN OCaKOB, 00JIee YacTO HAOII0IAl0TCS IITOPMOBBIE
BETPHI U Ip. DTO MPUBEIO K YMEHBIICHUIO TONIIMHBI JIbAA U COKpa-
LICHUIO IJI0IAAN apKTHYECKHX JIbI0B. MI3MeHeH!sI KiuMaTa BhI3BAIIH
CYILIECTBCHHbIE U3MEHEHUS B TEPMOXAJIMHHON CTPYKTYpbl BOA ApK-
THYeCcKOro OacceifHa u apkrudeckux mMopeit. C 1987-1989 rr. naua-
JIOCh TOBBIIEHUE TEMIIEpaTyphl aTnanTuaeckux Bo B CJIO, koTopoe
B OTZENbHBIX PallOHaX 3HAYUTEJILHO MPEBBICHIIO 3HAYCHUS 32 BECh HC-
Topuueckuii ¢ 1887 r. meproa HabIrOIeHUH.

KonndecTBO MHOTONETHHUX JIBAOB TONIIMHOW 2—3 M, TPUTOIHBIX
Il OpraHu3alMy Aper(yromux CTaHIUM, CyIIECTBEHHO YMEHbIIH-
nock. JlnHaMUYecKHe MPOLECCH B JIEASTHOM ITOKPOBE cTayu 0ojee 1H-
TEHCHBHBIMHU, CYIIECTBEHHO YBEIMYHIACh BEPOSITHOCTH Pa3IOMOB
JIBAMH, Ha KOTOPBIX pacrosiaraiorcs aperdyromue cranuuu. Octpo
BCTaJIM BOMPOCHI 0 0€30MacHOCTH PabOTHI MOISAPHUKOB Ha TMTOTO0HBIX
JpeiQyIONHMX IbjaX, yTPaThl JOPOTOCTOAIIETO 000PYIOBaHUS U IKO-
Joruyueckoro ymep6oa npupoanoii cpeae. C 2003 r. mo 2010 r. motpe-
OoBanachk opraHuzaius aocpodHoit 3pakyarnuu CII-32, CII-34, CII-
35, CII-37 u CII-40. Opranuzaiusi HOBBIX JApel(yrOMUX CTaHIMN
JIEUCTBYIOIIMX CTAHLUM B TOJJOBOM IIMKJIE CTaJla HE BO3MOXKHA.

B nacTosAmuii MOMEHT BEAETCSI CTPOUTENBCTBO JEIOCTOMKOM ca-
MOJIBIDKYILEHCA 1aTOPMBI C BEICOKOM MPOYHOCTBIO KOPITyCa, C aB-
TOHOMHOCTBIO TIO 3allacaM TOIUIMBA 2 TO/a U CPOKOM CITY)KOBbI — HE
MeHee 25 JieT, TaToOM Hay4HOro MepcoHana J0 34 4enoBeka — 06asbl
Oyaymux Apeidyommux HayqYHO-UCCIe0BaTeNbCKUX cTaHmui «Ce-
BEPHBI MOJIOC» — KaK (POPIIOCTa POCCHICKON HAYKH B BBICOKHX IITHU-
poTax ApKTHKH.

Hapsiny ¢ TpaguunoHHBIM KOMIUIEKCOM HCCIIEIOBaHUH CO3AaHUE
JIEIOCTOMKON caMOABHKYIIEHCS MIaT(OPMBI MO3BOJIUT PACIIUPUTD
CIEKTp HCCIIEJOBaHUH W HaOMIoJeHHd B 00JNACTH: HOHOC(EPHBIX
HaOJI0IEHUI — HA OCHOBE MIPUEMHOM CTaHIIMK HAKJIOHHOTO 30HAMPO-
BaHUs HOHOC(EpH! (COBpeMEHHbII HU(PPOBOH MOHO30H] HOBOT'O I10-
KOJICHUS C THHEHHO-4aCTOTHON Moy e, JIUM komrutekc), mpe/-
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Ha3HAUYCHHYIO JJIsl ONlepaTUBHON AMAarHOCTUKU YCIOBHUI pacripocTpa-
HeHusa KB paanoBosiH BHYTpH CEBEPHOM MOJISIPHOM IIAINKY; T€0JI0rU-
YECKHUX UCCIICIOBAHUN — Ha OCHOBE MMPOOOOTOOPHOr0 KOMITIEKCA IS
WCTIONB30BaHMA OPITHEBBIX IPYHTOBBIX TPYO U Apar, MOKPBIX U aHa-
JUTHYECKUX Ta00paTopril, KEPHOXPAHIUTUIIA TPOBOJIUTE PACITUPEH-
HBI KOMITIEKC Te0JIOTHYECKUX UCCIEAOBaHUI 0CaOYHOTO CIIOSI Ma-
JIOW3YUYEHHBIX TPYIHOAOCTYIHBIX palOHOB APKTHYECKOTo OacceliHa;
XUMUYECKUX U DKOJOTMYECKUX MCCIICAOBAaHUN — HA OCHOBE aHaJIUTH-
YECKUX KOMILIEKCOB, ITO3BOJISIONINX BHITIOIHATH BEICOKOTOYHBIHN aHa-
JIN3 CONIEPKaHMUs 3arpsA3HAIONINX BEIIECTB, B3BeCEH, ra30B, abnoTnye-
CKHUX 3arpsi3HUTENICH comepKamuxcsi B Ipodax BOJbI, BO3AyXa, JIbIa,
JIOHHBIX OCaJIKaxX; UCCIIEJIOBAaHNH JIETOBBIX HArPY30K U MEXAHHUKH Pa3-
pYIIEHUS ThJa — HEe TIPOBOIUBIIHECS PaHee UCCIIEAOBAHUSI MEXaHUKH
nedopManuii 1 pa3pyIIeH!s] MOPCKOTO JIbJa C IENbI0 COBEPIIEHCTBO-
BaHHUS METOJIOB pacyeTa JIOKAIBHBIX U TI00ATBHBIX JIETOBBIX HATrpy-
30K Ha CyJa U JpyTryue WHXCHEPHBbIE COOPYKEHHSI, aKyCTUIECKON TO-
Morpaduu ApKTHIECKOro OacceiiHa — ciexxeHne (MOHUTOPHHT) 3a CO-
cTostHreM ruapodusndeckux nojieir CeBepHoro JIegoBUTOT0 OKeaHa;
WCCIIeIOBAHNE TIOTPAHINYHOTO CIIOS U CBOOOAHOM aTMoc(hepsl B IIeH-
TpaJIbHOM ApPKTHKE — Ha OCHOBE YCBOEHHS JaHHBIX O CTPYKTYpE IO0-
IPaHUYHOTO CJIOS U CBOOOMHOHN atMoc(depsl, MOIYYCHHBIX ¢ TIOMO-
b0 a9POCTATHBIX U CAMOJIETHBIX (OSCITMIIOTHHKHN) U3MEPUTETHHBIX
CUCTEM, COBEPIIEHCTBOBAHHUE METOJIa PETMOHAIBHOTO JIOJTOCPOY-
HOI'0 U KpaTKOCPOYHOI'O IIPOrHo3a noro/ibl; MarHMTHBIX U I'paBUTAllU-
OHHBIX HCCIICIOBAaHUI — MPOBEICHUE HAOIIONCHUN ISl YTOUHEHUS
MarHWTHBIX W TPAaBUTAIMOHHBIX TOJEH (KapT) B BBHICOKOIIMPOTHOM
ApKTI/IKe Ha OCHOBC COBPEMCHHBLIX MArHMUTHBLIX W I'PaBUTAIIMOHHBLIX
PETUCTPUPYIONINX KOMIUIEKCOB U JIp.

JlemocTolikas caMoABMKYIIAsICA TUIATPOpPMa — 3TO CYJHO HOBOTO
TUTa, TIPU3BAHHOE SBUTHCS 0a30il [UIsi oOecrieYeHrs: COBpPEMEHHBIX
HaOJIIOJICHUI ¥ UCCIICIOBAHUM cpeu apeidyronux abaoB LlenTpaib-
Hoit Apkruku. JICII Oyzmer 6a3oii, re yueHbIe U CIEIUATHCTHI KOM-
($opTHO XUBYT M paboOTalOT, MOIIHAs SHEPreTHYecKas yCTaHOBKA
o0ecIeYnT 3HAYUTENFHO OoJbIIHi 00beM HCClieToBaHui (B 00nacTu
TeOoJIOTHH, TeO(U3UKH, AKYCTHUKH ), IEM DTO MOKHO OBLIIO PeaIn30BaTh
Ha KJIACCHYECKUX APEH(YIOMINX CTAHIUAX, BO3MOKHOCTb XPAHUTH U
WCTIOJIB30BaTh OOJbIINEe 00BbEMBbI TOIUIMBA OOecreyaT COXpaHHOCTb
HIPUPOJHON Cpeabl.
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KsunTaccenmueit padotsr JICII moymkHO cTaTh 00BEIMHEHHE €€ ¢
obcepBaropusmu AAHWUU Pocruapomera B equHy!0 APKTHYIECKYIO
MPOCTPAHCTBEHHO-PACIIPEICTICHHYI0O 00CepBaTOPHIO, OOBEIUHSIIO-
LIyI0 Hay4yHO-HCCIIeN0BaTeNbCKUil cTannonap «Jlemosas 6aza Meic
BapanoBay, Poccuiickuii HayaHslif TieHTp Ha apxunenare Lmundep-
T'eH, THAPOMETEOPOIOTHIECKyI0 obcepBaTopuio Tukcu u, paboraro-
el o eTUHOH MporpaMMe HaOJII0JeHUH.

OCHOBHBIE KIIMMATHYECKHUE "
I'MIPOBUOJIOI'MYECKHUE TEHAEHIINHU B IOKHbBIX
MOPSAX POCCHUH B XXI BEKE

Martumos I'.I'.*?, Crenanbsn O.B.}, I'puropenko K.C.!

YYOHI] PAH, 2. Pocmos-na-Iomny, Poccus
°MMBH, 2. Mypmanck, Poccus

HccnenoBanne KIMMaTHYECKOM M3MEHUMBOCTH B [Ipra3oBbe U Ha
Hwxuewm Jlony TpeOyeT KOMILIEKCHOTO MOAX0/a C LEbI0 onpeerne-
Hus Oyaymmx TeHaeHnwid [1]. TodHOCTh MPOTHO3a TIOTOIBI U TIPE-
CTOSIIIMX M3MEHEHHUH KJIMMaTa 3aBUCHUT OT IOJIHOTHI (pr3HMKo-reorpa-
(uUecKuX JaHHBIX ¥ MPOOIDKUTELHOCTH HAOIOICHUH 32 U3MEHYH-
BOCTBIO Cpellbl. J{j1s1 onmucaHus COBPEMEHHBIX KIMMATHIECKUX H3Me-
HeHHI cOOpaHbI JIaHHBIC HATYPHBIX HAOIIOACHUH, MONyYeHHBIE CO-
TpyaHukamu FOxkHoOro HaydHoro neHrpa Poccuiickoli akaieMuu HayK
(FOHLL PAH) B 2000-2020 rr. PerynspHsiit MOHUTOPHUHT BOJHOTO pe-
KHUMa U KOJIeOaHUM ypOBHsI BOZBI OT I0XKHOH YacTh JenbThl JoHa 1o
B3MOpbs TaraHporckoro 3anusa A30BCKOIO MOPS OCYIIECTBIISIICS Ha
YCTaHOBKAaX CETH YPOBHEMEPOB M aBTOMATHUYECKUX I'MIPOMETEOCTaH-
uuit. C 2016 r. npoBoauTcs Ii1aHOMepHOE OypeHue Ha nodepexbe Ta-
TraHPOTCKOTO 3aJIMBa, B YacTHOCTH Ha OuakoBcKoii, YymOypckoit, ber-
nutkoit u Jlonroit kocax [2]. B nmpuOpexxHbIX palioHax MOPS KOJIOHKH
JIOHHBIX 0CaJIKOB OTOOpaHbI IPaBUTAIIMOHHON TPYOKOH ¢ HAyYHO-HC-
cienoBaTenbekux cynoB «Jlened» u «lIpodeccop IlaHoBy, a Taxke
BHOPAIMOHHON TPYOKOI C HECAMOXOAHOTO MOHTOHA. KimmMaTtndeckas
W3MEHYHBOCTH B 3UMHHUE ce30HBI 1884—2020 rT. oO11eHeHa 1o CTOPH-
YEeCKUM psiiaM HaOJIOJCHUH 3a TeMIIepaTypoi Bo3/ayXa Ha TUAPOMe-
teoctaHuusix B Taranpore, I'ennuecke, Kepuu, koTopeie Tepputopu-
aJIbHO XapaKTEepU3YIOT BOCTOUHYIO, 3aM1aJHYIO U I0KHYI0 yacTu [1pu-
a30Bbs. DTH JaHHBIE B3ATHI ¢ caiita Beepoccuiickoro HUU ruapome-
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TEOPOJIOTHYECKON MHpOopMannu (meteo.ru), 3 KIMMAaTHIeCKOTO aT-
jaca A30BCKOro Mops [3] U Ipyrux JuTepaTypHBIX UCTOYHHUKOB [4—
6]. AHanu3 3aKOHOMEPHBIX YepT (PU3UKO-TeorpapUueCKUX MPOLECCOB
B A30B0-/loHCKOM OacceifHe HauwMHAs ¢ KOHIA aTJIaHTHYECKOTO —
Havania cyooopeanbHoro nepuoaa (oxoso 5500—4000 kaneHmapHBIX
JIeT Ha3al) W KIMMATHYECKUX TEHICHIIMHA B COBPEMEHHBIN IEePHOJ]
JlaeT OCHOBaHWs Ui oOmmMX pekoHcTpykumit. B IIpnasoBee pactu-
TEJIHHBIN TMMOKPOB M KIMMAT HE OCTABAJNCh MOCTOSITHHBIMH Ha MPOTS-
JKEHUU TIOCNIENHUX ThicsiueneTuil [2, 7, 8]. Bropas monoBuHa roino-
IIeHa BKJII0Yaja B ce0s 4eThIpe OTHOCUTENHHO MPOXJIAIHBIE H TYMU/I-
ueie (5500-4000, 3200-2500, 1800-1500, 650—150 kaneHIapHbIX JICT
Hazan) u Tpu Oosee Temblie u cyxue ¢asnr (4000-3200, 2500-1800,
1500-650 xameHmapHBIX JeT Ha3aa). AKTHBHOE IMOYBOOOpa30BaHUE
MIPOUCXOMIIO B aTJIaHTU4ecKoe (~6—5,5 ThIC. JIeT Ha3aj) u cyboope-
anpHOE (4,5-2,5 THIC. IET HA3a1) BpeMsl.

CymiecTBEHHO JOMOTHHIIH MPEICTABICHHS O MTAIICOKITUMATE A30B-
CKOTO MOpsI naHHble OypeHus Ha koce omnroit B 2019-2020 rr. [2].
CyMMUpysl HOBBIE JTUTOCTpATUTpapUUecKre JaHHBIE M0 CKBAKHMHAM
OypeHUsl, HOBbIE JaTUPOBKH aOCOIIOTHOTO BO3pacTa IJIACTOB PaKy-
IIEYHBIX OTIIOKEHUH BO3MOKHO JI€TATFHO MPOAHAIM3UPOBATH U H300-
pa3uTh TpapUUeCcKy UCTOPUIO (POPMHUPOBAHMUS NIECUAHOU KOCHI.

OcHOBHas 4acTh aKKyMYJISITHBHOTO TeJla KOCHI Obllla 00pa3oBaHa B
untepBaie BpeMenu ot 1920 £ 110 (JIY-9756) mo 2500 + 150 (JIY-
9757) ner, Bo BpeMms HuMeiickoit Tpancrpeccuu [2]. Bosbinast 4acThb
OpPraHOTeHHOT0 MaTepualla Mpe/CTaBlIeHa CTBOPKAMH PAaKOBHH H JIET-
putoMm mosutrockoB posa Cerastoderma Poli, 1795 (6onee 95 %). Ha
PUTMHKY Pa3BUTHUS KOCHI YKa3bIBAIOT MIECTh TeHEPAINii IPeBHUX Oe-
peroBbix BayioB. B 1iesioM HEUMelickast TpaHCIPECCHUS aCCOLIUUPYETCS
C HaKOIUICHHUEM OTJIOXKEHHUH HOBOA30BCKOTo Bo3pacra (ot 3,1 ThIc. .
H. JI0 HACTOSIIIIETO BPEeMEHH ), KOTOPhIe HMEIOT OBCEMECTHOE PACIIPO-
ctpaneHure. COBpEMEHHYIO JTUTOAMHAMUKY OTPaKaeT IIecTast CTaIus
Pa3BUTHS KOCHI.

C 1890 mo 2000 r. mpocrnexuBajach YCTOWYMBAs TEHACHLUS
YMEHBIIIEHUS JUIMHBI OKOHEYHOCTH KOCHI J{onroii. DToT mporecc uH-
TeHcuBHO mpoucxoamwt ¢ 1890 mo 1958 r., xorma MpOTSHKEHHOCTH
KOCBI yMEHBIIWIIACH HA 1,35 KM, M IPOJIOJDKAETCS B HACTOSIIIIEE BPEMSI.

3a nocieHue JIBE THICSUM JeT B paiioHe UepHOTO MOpsI OTMEYEHO
Oonee 20 oueHb CypOBBIX 3UM. BpeMeHHOI MHTepBall MEXKIAY HUMHU
cocTaBisieT B OonpmuHCTBE ciaydaeB oT 60 mo 90 set [9]. 3a Gonee
yem 130 jer HaOmOJIeHWI OCHOBHAs OIS CYpPOBBIX 3uM (Oosee
Tpetn) npunuiack Ha kKoHel XIX — nayano XX Beka, a TEIUIbIX — Ha
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Havaso XXI Beka. MOXHO BBIZICITUTh YCIOBHO «XOJIOIHBIN (10 cepe-
muabl 1940-X 1T.) 1 «Tetnstii» (¢ cepeaunsnl 1980-x rr.) mepuoasl. Ux
pas3zmesnsieT MepexoAHbId JTall ¢ JOCTATOYHO PE3KUMH KOJEOaHHSIMHU
Temrepatyp no rogam. i Bcex nepruoaos B [IpuazoBbe xapakTepHO
YepeJ0BAHNE CYPOBBIX U TEIUIBIX 3UM.

Camas cypoBast 1 cHeXxHas 3uMa 3a 6omee yem 130 net Habmrome-
Huii B [Ipuazosbe Obl1a B 1953—1954 rr. Ee no npaBy Ha3bIBAIOT «3H-
MoO#l Beka». Ha a3oBckoMm moOepekbe TOTAa CpemHss TemIeparypa
Bozayxa cocraBmia —9 °C. Ha IOxnom 6epery KpsiMa Mopo3sr aep-
KaIUCh TPU Mecsla Moaps, CpeAHEeMec Has TeMIiepatypa (heBpas
opma Ha 10—12 °C Hmwke HOpMEI, B SliiTe BRICOTA CHEXHOTO TIOKPOBA
B 3TOT nepuon npesbimana 30 cM. [lomHocTIO 3aMep3no A3oBckoe
Mope U ceBepHas yacTb UepHoro mops, uyepe3 Kepuenckuii nposus
OBLIIO OTKPBITO YCTOMUMBOE aBTOMOOMIIbHOE coodmieHue [9]. B XXI
BEKe 3UMBI CO JIbJIOM B TaraHporckom 3anuBe B OOJBIIMHCTBE CITY-
yaeB JUIMIUCH 0Koyio 50 gHel. MakcuMyM JIeA0OBUTOCTH — 74 IHSA —
3adukcupoBan 3umor 20162017 rr.

Camas Terutast 3MMa B paccMarpuBaeMbiii mepuoa — 1965-1966 rr.,
CO cpenHei Temneparypoit Bozayxa +3,3 °C — npunuiack Ha epexo-
HbIH 3Tan. Bropoii no teroBomy panry ctana 3uma 2019-2020 rr. B
Omwkaiiime 1Ba JECATUIICTHS MOKHO OKUAATh HACTYIUICHUS CIIEY-
OIIETO TIEPEXOHOTO dTara ¢ Pe3KUMH MEKTOJJOBBIMHU KOJICOAHUSIMH
TEMIIEPATyp, C YePEJOBAHNUEM TEIIIBIX U CYPOBBIX 3UM.

B XXI Beke [IpnazoBbe HAXOAUTCA B YCIOBUSAX apUAU3aAI[UU KIIH-
MaTa: JeUITa BOJHBIX PECYPCOB, OTCYTCTBHS TOJIOBOBSI, UCKITFO-
YUTeIbHO OoJbiioro ucnapenus [10, 11]. 3acyxa 0ObIYHO BbI3bIBA-
€TCSl YCTOMYMBBIMY aHTHIIMKIOHAMHU M CHIIbHBIMH BOCTOYHBIMU BET-
pamu (cyxoBesimu). B mepuosa 1884—2020 rT. 4uCIO CHIIBHBIX MBLUTb-
HBIX Oypb B PoctoBckoii obnactu coctaBuio 6osee 20 [11]. 3a mo-
cieanue 20 JeT CHIIbHbIC BUIbHBIC OYpH HAOJI0JATUCh B 3TOM PErH-
one B 2015 u 2020 rr.

B 1884-2020 rr. Boanblil pexxuM JloHA U3MEHSIICS C ONpPEEICH-
HOM IUKIMYHOCTHIO0. AHAJIN3 MaKCUMAaJIbHBIX CPETHEMECSUYHBIX pac-
X0J10B BOJIBI B . JloH y cT. Pa3mopckoii mo3BoIMII BRIACTUTH IEPHO-
ael: [ — 1884-1942 rr. (3200 m3/c); 11 — 1942-1985 rr. (1200 m%/c);
11— 1986-2020 rr. (1000 m%c). CpenHue MUHUMAJIBHBIE PACXOJIbI
BozbI 110 ieprogam: 1 — 400 m3/c, 11 u 111 — 325-335 m¥/c.

C 1952 r. pedHoil cTOK 3aperynupoBaH LIMMIISTHCKOM NMIOTHHOM.
MUHHUMAIBHO TapaHTHPOBAHHBIA CyIOXOAHBIM momyck — 340 m¥c.
IMocne 3aperynupoBaHust peku cOpoc Boasl 06beMoM B 30 kM° SB-
JISJICS OTITUMAITBHBIM (B pacdeT MPHU MPOSKTUPOBAHUY OBLITN B3SITHI Ca-
Mbl€ BOJIHbIE TOIbI XX CTONETHS, B yacTHOCTH 1941-1942 rr., Koraa
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y cT. Pazmopckoii MakcuManbHbBIE pacXxoabl Bombl pocturanu 6300—
9300 m%c [10, 11]. B MmHOroBoHEI nepuos ctok JoHa gocturan 52
kM°. B MalioBoIHbIE TO/IBI U3bATHE 171 Hy*k 1 LIUMISHCKOrO BOJOXpa-
HMJIMIIA PEYHOM BOJBI cocTaBisgeT npumepHo 1/12 wactu (24 km®) ot
o0bemMa BOJbI A30BCKOTO MOPS, YTO MPHUBOJUT K YCHUJICHUIO YEPHO-
MOpCKO#t anBekmuu B 3TOT BomoeM [10]. Ceromus ctok JloHa Bo Bce
JIBEHA/IIIATh MECSIICB TOla COOTBETCTBYET MUHUMAJIBHBIM UCTOPHYEC-
ckuM 3anacam. K mamoBoanHeIM rogaM otHeceHsl 2009, 2011, 2014,
2015 u 2020 rr. B 2015 r. 06beM m0I0BOALS Ha L{MMIISHCKOM BOO-
XpaHMIIMIIE He NpeBbICKI BenuuuHbl 4 kM° (35 % OT HOpMBI), a MaK-
cuMabHBI pacxoa — 790 M%/c (deTBepTh HOpMBI). B 2020 1. cpenne-
ro10Boii pacxo Bozsl p. JloH y cT. Pasznopckoii — cocrasui 316 m¥/c,
B HOSOpE MMHUMAaJBHBIN pacxon — 280 m%/c.

CoBpeMeHHbIE TPECTABICHUS O KIMMATEe CKIIAIBIBAIOTCS ITyTEM
CTAaTHCTUYECKONH 00pabOTKM pe3ylbTaTOB  METEOPOIOTUYECKUX
HaOJIIOJICHUI 32 MHOTOJISTHUN MEepPHO]. Eciu KIuMar MUKIWYCH, JH-
HaMUKa TeMIIEpaTyphl BO3IyXa U PacXobl BOABI B JOHY IIUKINYHEI,
TO TI0 aHAJOTHH JIOTHYHO CHAENaTh MPOTHO3 THAPOMETEOIapaMeTPOB
Ha Oyaymiee. Onnako B XXI Beke ToJibkO 3T0ro Mano. OObEKTUBHO
BBISIBUTH TEH/ICHIIUU PAa3BUTHS OYAYIIETO KIMMAaTa MOKHO C YI€TOM
aHaJIM3a MaJIcOKJIMMAaTa ToJIOICHa, ONTUPAsICh HA IaHHBIC OyPEHMUSI, HC-
TOPUYECKIE U ApXUBHBIC NICTOYHUKH. PeabHbIe TPUPOTHBIC SIBICHIS,
0€3yCII0BHO, JIOJDKHBI 3aKJIaIbIBATHCS B MOJICIIH C YYETOM IaJIe0reo-
rpaduyecKuX 3aKOHOMEPHOCTEH IMOCIIEHIX THICSYEIICTHH.

Ha npotsxennn XVI-XVII BexoB B [IpuuepHomopse u Ilpuaso-
BbE MMEJI MECTO MaJlbli JIENTHUKOBBIN Nepuo/l. B Teuenne nocienHux
MOJTyTOpa BEKOB B perroHe A30B0-J[oHCKOTO OacceitHa UKITBI KoJie-
OaHMs CPEAHHUX TEMIIEpaTyp BO3AyXa 3UMOM M BOJTHOTO peXKUMa ObLIN
cunxpoHHbl. Ha py6exxe XX u XXI BexoB Havyanmu mpeoOnagaTh 3a-
CYIIJIUBBIE TOBI, COMMPOBOXKIAEMbBIE MaJIOBOJIEM M 3aCyXOH, TO €CTh
MIPOMCXONT OMyCTHIHUBAaHUE, COKpPAIICHHE 3a11acoB BO/IBI B OacceiiHe
p. JoH u ocononenne A30BCKOTO MOPSI.

[ToBO/Ist UTOTH UCCIICAOBAHUS TPACKTOPUH PA3BUTHS TIPUPOIHBIX
SIBIICHUH BO BTOPOW MTOJIOBHHE TOJIOIEHA, 4 TAK)KE ONMUPAsICh HA BHYT-
PUBEKOBBIC METEOPOJIOTHICCKUE 3aKOHOMEPHOCTH, TIPUXOIUM K BBI-
BOJLY, 4TO B OJIDKaMIIve ABa IECATUICTUS B pETHOHE A30BCKOTO MOPS
n Huxnero JloHa yCTaHOBUTCS METEOPOJIOTMYECKUI PEXUM KIIMMaTa
MIEPEXO0JIHOTO ATAIa, OXapaKTEPU30BAHHBIN BBIIIE: C PE3KUMH MEKTO-
JIOBBIMH KOJICOAHUSIMH TEMIIEPaTyp, ¢ YepeI0BaHUEM TEILIbIX U CypO-
BBIX 3HM.
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CoBpeMeHHBIE MacIITAa0bl BIUSHUS YSIIOBEYECKON NEATEITBHOCTH
Ha OMOTreOXMMHUYecKue KBl orpoMHbl. B.M. Bepuaackwuii (1989) B
Hayajie MpOILUIOTr0 CTOJETHsI OTMEYal, YTO YeJOBedecKas IesTellb-
HOCTh PE3KHM U PaJAMKAIBGHBIM 00pa3oM HM3MEHsSET TeYeHHE ecTe-
CTBEHHBIX MPOIIECCOB M MPeoOpaXkaeT TO, YTO MbI Ha3bIBAEM 3aKO-
HaMH NPUPOJbL. AKTYaJbHOM 3a7adell COBPEMEHHOCTU CTalO MOHU-
MaHHe — KakuM 00pa3oM aHTPONOTEeHHBIC MPSMbIE BO3ACHCTBUS U
ornocpenoBaHHbIe A()(HEKTHI MOBIUSIIOT Ha YBOIIIOIMIO OPTraHHYECKOTO
Mupa u ouocdepst B nenom? [Iponuioe B UHAYCTPHATIBHON AEATENb-
HOCTH Ha ITaHETE HE CTOJIb [UTUTEIBHO, YTOOB! B HACTOSIINI MOMEHT
MOXHO OBUIO OBI IIpe/ICKa3aTh BCE CIIEHAPUU aHTPOIOT€HHOM HBOITIO-
un Ouocgepsl U ee MIIEMEHTOB B OyaynieM. TeM He MeHee — OCHOB-
HBIE KaTacTpOQbl ¥ aJanTanys BEDKUBIINX OPTaHU3MOB B IIPOILIIOM,
WX TOBEJICHNE B KPUZUCHBIX CHTYaIUsIX MOXET JIaTh HaM OTBETHI JIs
NpOrHO3a OyIyIIMX CLEHAPHEB, B CBOIO OYepelb, HACTOSIIEE — JaeT
K104 K MOHUMaHUIO0 MEXaHM3MOB M3MEHYMBOCTH Onocdepsl B mpo-
IIJIOM.

B nokmnazie npuBoaUTCS aHATH3 TaHHBIX O COBPEMEHHBIX IMMOTOKAX
MOCTYIUICHUS JIEMEHTOB H BEIIECTB B Onocdepy, KIIIOUEBBIX aHTPO-
MOT€HHO-WH/IYIIUPOBAaHHBIX HpoLEccax W NMPUMEPHl UX BIUSHUS Ha
MOPCKHE 3KOCHCTeMBI. [IpHBOAATCS AaHHBIE O MOTOKaX yriepoja B
COBPEMEHHYIO 3TI0XY 3aKHCICHHUsS BEPXHHX CIIOEB MOPCKHX BOJI, HO-
CTYIUICHHH O 00OTalIeHUH IPUPOIHBIX Cpell METaJIaMH M OMOTE0XH-
MHYECKOM KpPyrOBOPOTE PTYTH B aTMOC(epe K MOPCKUX SKOCHCTEMAX;
HAKOIJICHUU CTOMKHX OPraHMYECKHX BEIIECTB, 00beMax HapacTaHUS
OMOTEHHBIX AIIEMEHTOB U aHAJIOTaxX MOCIIECTBUIN BRICOKOTO o0orarie-
HUS BOJ B IIPOIIJIOM, KaK CJIEICTBHUE U3BEP)KEHHS BYJIKAHOB; T7100aJIb-
HBIX ITOTOKaX a30Ta, KaK 3JIEMEHTa, CTUMYJIHPYIOIEro 3BTpodhupoBa-
HUeE, 3aKHCIICHUE BOA0COOpOB 1 00pa30BaHHe TOKCUYHBIX HUTPO3aMH-
HOB B MOPSIX.
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Ha ocHOBe aHaIOTOB MPOILTOTr0 00O0CHOBBIBACTCS MPEIOI0KEHUE
0 BO3MOJXKHBIX TIOCJICICTBUSIX Pa3BUBAIOIIMXCS aHTPOIIOTCHHO-UHITY-
LIUPOBaHHBIX SBJICHUIA B TJI00ATHHOW M pEerMOHAJIbHOW mkanax. Ha
ouroceproM ypoBHE dPPEKTHI TPOSBISIOTCS BCIEACTBHE: TIPOTpPeEC-
CUPYIOIIETO HAKOIJICHHS 1 00oTameHus 0nocheps! Kak MPUPOTHBIMA
AJICMEHTAMH, TaK W CHUHTC3UPOBAHHBIMU TOKCUYHBIMH OpTaHHYEC-
CKVMH BEIECTBAMHU; COMPSHKCHHOTO BIUSHUS psiia PakTOpoOB, KOTO-
pBI€ HAKPAJBIBAsChH JIPYT HA JIpyra MOTYT YCHJIMBATh WM HUBEIUPO-
BaTh JIEHCTBHE KAXKIOTO M3 HUX; KACKAaIHOTO U Pa3BETBICHHOTO pa3-
BHTHS MIPOIIECCOB, KOT/Ia BRIOPOIIEHHBINA MU TTOCTOSHHO MOCTYIIA0-
IIUH TOTOK 3JIEMEHTOB U BEIIECTB B OMOC(Eepy MPUBOANT K PA3BUTHUIO
MOCJICZIOBATEIBHBIX WM TapajUIeIbHBIX IMPOIECCOB B TPUPOIHBIX
cpelax ¢ HEempeJCKa3yeMbIMU OTJAICHHBIMH U 1MOOOYHBIME d(h]ek-
TaM¥ JJ1s1 OMOTHYECKOTO KPYTOBOPOTA 3JIEMEHTOB M BEIIECTB.

[IpuBoasTCS MOKA3aTENBCTBA, YTO OPTAHUIECKHA MUP pearupyer
Ha aHTPOIIOTCHHBIC MPEOO0Pa30BaHUS AKTUBHBIMUA MUKPOIBOJIIOIIMOH-
HBIMH TIporieccamu. VcTopudeckn BbIpaOOTaHHBIE MEXaHU3MBI TTOJI-
JeprKaHMsl TOMEOCTa3a, TaKue Kak akTUBAIs (epMEHTOB, OCYIIECTB-
JSIOMUX B OpraHu3Me OMoTpaHcGOpMaIUio U KOHBIOTAINIO OpraHu-
YECKUX KCEHOOMOTHKOB, MPOAYIHUPOBAHUE OEIKOB TEIIOBOTO IIOKa
WM CHICIIUPUUECKUX OCITKOB — METAJUIOTHOHESHHHOB, C TIOMOIIBIO KO-
TOPBIX OCYIIECTBISETCS IETOKCUKAIIHS ¥ BBIBEJIEHHE METAJLIOB U3 OP-
raHu3Ma, 1 MHOTHE JPYTUe MEXaHWU3MbI MPOTHUBOJCHCTBUS TOKCHY-
HBIX BEIECTB BHIPA0OTAHBI OpraHU3MaMy B TIpoIlecce TepeKHBAHUS
KPU3UCHBIX CUTYaIMi, KOTOPBIC B MPOIIOM HE pa3 MPOUCXOIUIN Ha
ILnanere.

Ha npumepe 3amBOB U 3CTyapreBIIOKa3aHO, YTO B YCIIOBHUSIX 3arpsi3-
HEHUSI TOKCUYHBIMH BEILICCTBAMM, C OJJHOW CTOPOHBI, OYET MPOUCXOIUTh
TOTePS TEHETUYECKOTO Pa3HOOOPasusl M HAKOTUIEHHE PEIIEeCCUBHBIX MyTa-
1IMiA; C APYTOM — BBICOKKE KOHIICHTPAIMH 3arPsA3HSIOINX BEIECTB Oy IyT
SIBIIATBCS (PAKTOPOM CENEKIIMH, KOTOpasi HalpaBlieHa Ha OTOOp Hanbosee
YCTOMYMBBIX TEHOTHUIIOB, YTO HEM30EKHO OTPA3UTCS HA T'€HETHUYCCKOM
myne. Pemykiys reHeTH4ecKoro pasHooOpasusi YBEIMUUBACT YCTOWYH-
BOCTB K ONpe/IeJIECHHOMY BHIY TOKCHKAHTa, HO CHIDKAET a/IalITHBHBIE BO3-
MOYKHOCTH B IIEJIOM TTOITYJISIIIUN JKUBOTHBIX K APYTHM CTPECCOBBIM YCIIO-
BUSIM.

DBOJIOIHST OMOTEOXUMITUECKUX ITUKIIOB Oy/IeT MPOTEKaTh B JalTbHEH-
I11eM, HACKOJIEKO KaTacTPO(PUIHO — 3aBUCHUT OT HAIIIEH JesTenbHOCTH. Pa3-
BUTHE MPUPOIOOXPAHHBIX 0€3- M MATOOTXOIHBIX TEXHOJIOTHI ¢ yIETOM
HAyYHO-00OCHOBAHHBIX KPUTHYECKHX HAarpy30K Ha Onocdepy u ee dKocu-
CTEMBI, peaOrINTAIHS HAPYIIIEHHBIX TEPPUTOPUI U aKBATOPHIN — KITFOYe-
BOC HANpaBJIICHHE B COXPAaHECHHH JKM3HCOOCCIICUMBAIOIINX YCIIOBUH
Harelt [InaHeTsl.
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sl OeHKH BO3MOXHOCTEW yCTOMYMBOrO pa3BUTHUs peruoHa be-
soro Mops 1 Bogocbopa (bemomopse), B KOTOPBIH BXOIUT 6 CyOBeK-
ToB Poccuiickoit @enepannu, pacroyioKeHHBIX B APKTHUECKOH 30He
P®, paccmarpuBaeTcs COCTOSIHUE U U3MEHEHUS OKPY>KAIOIIECH Cpebl,
KJIMMaTa, 3KOHOMHKH, COLMANBbHONW c(ephl peruoHa 3a IMOcIeTHHE
30 net. J{nst conMo-9K0II0ro-9KOHOMUYECKO# cructeMbl bemoro mMopst
u BogocOopa pa3paboTaHbl KOTHUTUBHBIE MOJIENH, KOTOPHIE BKIIIO-
yanu Oosniee 20 mepeMEHHBIX, XapaKTEPU3YIOMINX SKOHOMHKY, SKOJIO-
THYECKHE U COLMANbHbIE MPOLECCH], a TaK)KE€ COCTOSHHE dKOCHUCTEM
Benoro mopsi. PazpabarbiBaeMble KOTHUTUBHBIE MOJIENTU JAIOT BO3-
MO>KHOCTb Ha KAUeCTBEHHOM YPOBHE ITOI0MTH K PEIIEHUIO TPOOIEMBI
ONTUMAJILHOTO YIPABJICHUS Pa3BUTHEM PernoHoB OacceiliHa bemoro
Mops (MenuryTkuH u nip. 2018; Menmrytkun, @unatos, 2021).

O00CHOBaHO HECKOJIBKO CLIEHAPHEB Pa3BUTHS SKOHOMHKH PErHo-
HOB BogocOopoB benoro Mopst Ha OCHOBE MPOM3BOACTBEHHBIX (PYHK-
Ui 1 QYHKIWH 3arps3HEHUs], YTO MO3BOJISET UCCIEIOBATh Pa3iiny-
HbI€ BapUAHTHI SKOJOTHYECKON M MHBECTUIIMOHHON monauTHK. C uc-
MOJIb30BaHNEM KOTHUTHBHBIX MOJIEJIEH ITOKa3aHbl BO3MOXHOCTH OII-
THMaJIBHOTO YIPABIEHUS KOJIOT0-COIMO-3KOHOMHUYECKON CUCTEMOM
BogoeM-Bogocoop benomopesa (Menmytkun, @unaros, 2020). Ha xo-
THUTUBHOHM MOJIeNin OBbUIH BHIOIHEHB! 10 3KCTIEPUMEHTOB C pa3HBIMU
CLICHApUSAMH Pa3BUTH KIIMMaTa, SKOHOMHKH. J{JIs KaXk10T0 cLeHapus
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OIIpeeNICHbI PEXXUMBI yIIpaBiieHHs], 00eceynBarole Handosee Bbl-
COKHI YpOBEHb JKW3HU HaceneHus. Ha ocHoBe co3ganHO# mHpOpMa-
LUOHHON CHUCTEMBI, pa3pabOTaHHBIX MaTeMaTHYeCKUX MOeJel ore-
HEHO BIUSHHE KIMMAaTHUYECKUX M3MEHEHUI Ha SKOHOMHKY pETrHOHa,
SHEPTreTHKY, PEIOHOE XO3SHCTBO U JIECHOW CEKTOP, CTIOCOOCTBYIOITNX
YIIyYIIEHHUIO IPOKUBAHUS HACETICHHS PETHOHA.

Hccenenosanus BBIIOIHEHB! B paMKax rpanta POOU «Dynnamen-
TaJIbHBIE TPOOJIEMBI TPUPOTHOMN M COMMAIBHOMN cpenl bemoro Mopst u
BOZIOCOOpa: COCTOSIHUE 1 BO3MOXKHbIC H3MEHEHUS IIPY Pa3HbIX CLICHA-
pHUSX W3MEHEHUH KiIMMaTra ¥ SKOHOMHUKH» «ApkTuka» Ne 18-05-
60296.
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B MEpHUOJ MHTCHCUBHOI'O TassHUA aJITOPUTMbI, PACCUUTHIBAIOINEC
CIUTOYEHHOCTh MOPCKOTO JIbJIA M0 JIAHHBIM CITyTHUKOBOH MUKPOBOJI-
HOBOI paUOMETPHH, MOTYT HE HJICHTU(UIIMPOBATH OOIIMPHBIE 30HBI
npeiidyronmx p10B. Ha ocHOBe aemm@pupoBaHHs KOCMHUYECKHX
CHUMKOB B BHJMMOM /IMANa3oHe M JIAaHHBIX JIEIOBOW aBHApa3BEIKH
ompeieNeH KOMIUIEKC MPUYUH, BIMAIONINX Ha 00pa30BaHUE ITUX 30H.
Cpenu HUX:

1. Beicokast cragus pa3pylIEeHHOCTH XapaKTepH3yeTcss OOIbLINM
KOJINYECTBOM CHEXHUI] Ha TIOBEPXHOCTH JIbJIA, YTO MPUBOAMT CYIIe-
CTBEHHOMY 3aHM)KEHHIO CIUIOUEHHOCTH MOPCKOTO JIbJA.

2. B mepuon TastHUS JIE€THOTO MTOKPOBA MMPOUCXOIUT YMEHbBIIECHHE
CIUIOYEHHOCTH MOPCKOTO JIbJa, a TaKXKe paclajg cMOpo3eil, Bcien-
CTBHEC YCT'0 YMCHBIIAOTCA pa3MEpPhbI JICAAHBIX TTOJIEM.
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3. B menbdoBbIX MOPSIX B paliOHAX YCThEB PEK B TCUCHHUE 3UMHETO
ce30Ha (OPMHUPYIOTCS JBIBI, CHIBHO 3arps3HEHHBIC TEPPUTEHHBIMU
0CaJIKaMH, BBIHOCUMBIMH PEYHBIMU BoJaMH. ['psi3HAs TOBEPXHOCTH
TaKWX JIHJIOB CTAHOBUTCS BUIUMOM B JIETHUW MIEPHOJ IIPH CTaWBAaHUHI
CHEXKHOTO MOKpoBa. CIUIOUEHHOCTh 3arPsI3HEHHBIX JIbJIOB IIOXO OTpe-
JeNSeTCS METOJITaMH CITYTHIKOBOW MUKPOBOJIHOBOHM PaliOMETPHH.

B pabore paccMaTpuBaeTcsi BIUSHHE Pa3pyHICHHOCTH, CIIOYCH-
HOCTH, Pa3MepOB JICASHBIX MMOJIEH M 3aTPS3HEHHOCTH JIbJIa, a TaKkKe
MeTeoposorndeckux (akropoB B CeBepHoM JlemoBUTOM OKeaHe B
JICTHHI TICPUOJT Ha OTIPEICICHHE O0IIIeH IO H JISJTHOTO TTOKPOBa
¢ momotrsio anroputma ASI. McciiemoBanus moKas3aiy, 9To IUTOIIA b
30H MOPCKOTO JIbJ/Ia HEOTIPEACIIAEMBIX IO JIAHHBIM CITyTHUKOBBIX MHK-
POBOJHOBBEIX PagHOMETPOB, B Pa3HbIC TOABI MOXKET MU3MEHATHCS OT
6 % mo 23 % ot oO1Iel TUIOIIAIH JISASHOTO IIOKPOBa B APKTHKE.

METOAbBI PACUYETA ITPOYHOCTBIX
CBOUCTB MOPCKOI'O JIBJA 1
TEPMOJUHAMMNYECKOE MOJEJINPOBAHHUE

Anapees O.M., Ckytun A.A., 'ynomnnkos FO.I1.

AAHNU, 2. Cankm-Ilemepbype, Poccus
andoleg@aari.ru

KiroueBble cjioBa: MOPCKOW Jiell, TpeJen MPOYHOCTH JIbJa,
TeMmIeparypa, COJICHOCTb, CTPYKTYpa JIbJia, TEPMOJAMHAMHUKA.

X 03s1iICTBEHHOE OCBOCHHE ITOOEPEkKbs U MIENb(OBOH 30HBI APKTHU-
YECKUX MOPEHN CONpPSHKEHO C aKTHBHBIM Pa3BUTHUEM THAPOTEXHHUUE-
CKOT'O CTpOHTENBCTBA. [IpOEKTHPOBAHUE U CTPOUTENBCTBO THAPOTEX-
HUYECKHX COOpPYKEHUH TpeOyeT KOPPEKTHOTO ydeTa Harpy30K U BO3-
JIEHCTBUI HAa HETO OT OKPYKaroLlel IPUPOJHON CPEMBI, B YACTHOCTH
OT MOPCKOro Jibja. IIpu coBpeMEHHBIX MeToJax pacuera Harpy3ok
TpeOYIOTCSI OLIEHKH TONIIMHBI JIbAA, 8 TAKXKE (PU3UKO-MEXaHUIECKUX
(IPOYHOCTHBIX) XapaKTEPUCTHK JIbAa (TPeesbl MPOYHOCTH JIbJa Ha
OJTHOOCHOE CKaTue W Ha u3ru0). sl OUeHKH MPOYHOCTHBIX CBOIMCTB
JIb/1a NCHOJIB3YIOTCS U3JIOKEHHBIE B pPyKoBOAAIIMX AoKyMmeHTax (CII
win [SO) mocTaTouHO MPOCTHIE MPSMBIE WITH KOCBEHHBIE METO/IBI.

HpHMLIG MCTOAbI Tpe6y10T MPOBCACHU NOPOTrOCTOAIIUNX 3KCIICPHU-
MCHTAJIBHBIX onpeaeneHI/n‘/'I H606XO,Z[I/IMBIX IMPOYHOCTHBIX XapaKTCpH-
CTHK JIbJaA. HpI/I OTOM BaXHBIM MOMCHTOM ABJIAAIOTCA BPEMCHHBLIC paMKU
MMPOBCACHUA TAKHUX Ha6J'IIO,Z[eHI/If/’I (BHYTpI/IFO,I[OBBIC n MHOFOJ’IGTHI/IG).
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KocBenHble MeTOABI MO3BOJISIOT MPOBOAUTH PAcUeThl HA Pa3HbIE
BpPEMEHHBIE MPOMEKYTKH, TIPUYEM B KauecTBEe MCXOTHON MH(OpMa-
LUK MOTYT BBICTYNATh KaKk HAaOJIIOIEHHBIC XapaKTePUCTUKH JIbJa, TaK
U UX pacyeTHbIC 3HaYeHus. Takum 00pa3oMm, OLieHKa MPOYHOCTH MOP-
CKOT0 JIbJa OPEAEISIeTCs Ul KX I0T0 THIla 1e(hopMaLuyl B 3aBUCH-
MOCTH OT XapaKTepUCTHUK JIbJa (CTPYKTYpa, COJIEHOCTh, TEMIIEPATypa
U TUIOTHOCTS).

Haubonee npocteiM 1 3 heKTHBHBIM CLIOCOOOM TTOTyYeHHsT HE0O-
XOAMMBIX PACYETHBIX XapPaKTEPUCTHK JIbJA SIBJISETCSI METO]I TEPMO U~
HaMHM4eCcKOro mopenupoBaHus. OmHako pacueT (PU3HMKO-MeXaHHue-
CKHX CBOMCTB JIb/la, OCHOBAaHHBIM Ha WM3JIOKEHHBIX B PYKOBOSIINX
JOKyMEHTaX METOJIMKAX, HA OCTaeTCA BeChMa HETPUBUATILHOM 3aJauci.

Tak meronuka u3 nokymenta ISO TtpeOyer cBeneHuii 06 onpene-
JICHHOW SKCIEPUMEHTANILHO TUIOTHOCTH JIbJja M HEe paboTaeTr mis
JIB/I0B PAaCHPECHEHHBIX U NPECHBIX aKBaTOpUi. MeToauka U3 JOKY-
menTa CII cBenieHa K «pydHOMY» BBIOOPY 3HAUEHUI IPOYHOCTEH JIbIa
(TI0 3HAaYEeHUSIM TEMIIEPaTyphl H COJIEHOCTH) M3 MPUBEACHHBIX B HEl
TaOJIHII.

CymecTByIOT U Jpyrue OTEUECTBEHHBIE M 3apyOeKHbIE METOJBI
pacueTa NPOYHOCTHBIX CBOMCTB JIbJA, KaXKAbIH U3 KOTOPBIX, TAK HIIH
HHaue, He MOXKET OBITh 3JI0’KEH B TEPMOIMHAMUYECKYIO MOozeb. Bee
3TO TpeOYeT OTBHICKAHHS MPOCTHIX 3aBHCUMOCTEH, BHEAPEHUE KOTO-
pBIX (B BUAe GopMyi1) B TEPMOJMHAMUYECKYIO MOJIENb IO3BOJIUT TO-
Jy4aTh PacyEeTHbIC OLIEHKU MCKOMBIX HMPOYHOCTHBIX XapaKTEPUCTHK
JIb/1a C BBICOKOW CTENEHbIO TOYHOCTH.

HUCCJIIEJOBAHME BJIMAHUA U3SMEHYUBOCTHU
HOHHO-COJIEBOI'O COCTABA HA ®PU3NYECKHUE
CBOMCTBA BOJI MOPCKHX AKBATOPUI
N BHYTPEHHUX BOOJOEMOB

Angpyaunonuc H.IO., 3absiios I1.0.,
Moxxmukuii A.C., OcaguneB A.A.

UO PAH, 2. Mocksa, Poccus
natalya@ocean.ru

Kirouesbie cioBa: CoJeHOCTh, INIOTHOCTh, HOHHO-COJIEBON COCTaB,
MOpCKasl BO/Ia, YPaBHEHHSI COCTOSTHUSL.

HoHHO-coneBoi cocTaB BOJ SBISECTCA BAXKHONW FMAPOXUMHUYECKON
XapaKTePUCTUKON COJICHOI'O BOJIOEMA, OH UMEET CyILIECTBEHHOE 3Ha-
YeHHE NPU XO3AHUCTBEHHOM HCIIOJIB30BAHUHU BOJBI, UTPAET BaXKHYIO
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poab B pOpPMUPOBAHHU YCIOBHUH (PYHKIIMOHMPOBAHHSA 3KOCHUCTEMBI.
VY4er XMMHUYECKOro COCTaBa TaKKe HEOOXOAMM IIPH ONpPEAETCHUIX
COJICHOCTH BOJABI, TOCKOJIbKY €€ H3MEPEHUE CTaHAAPTHBIM OKEaHOJIO0-
TMYECKUM 000pYJOBaHMEM IO JIEKTPOIPOBOIHOCTH B BOAAX C COOT-
HOIIICHWEM HOHOB OTIMYHBIM OT OKEaHHMYECKOrO MPUBOAHT K OOJIb-
muM omuokaM. OIHON W3 BAXKHEUIINX (PU3NIECKUX XapaKTEPUCTHK
BOJI MOpell M 03ep SBIAETCS IIOTHOCTh, TOPU30HTAIHLHOE U BEPTH-
KaJbHOE paclpe/ielieHus KOTOPO B 3HAYUTEILHON CTENIEHU OTpe/ie-
JSIeT LUPKYJIALUI0 Bogoema. ILnoTHOCTs MOPCKOI BOIbI OOBIYHO BbI-
YHCIISIIOT 10 (hOpMyiiaM 3aBUCHMOCTH OT TeMIIEpaTyphl, COJICHOCTU U
JaBJICHUS, TO €CTh [0 YPaBHEHHUIO COCTOSIHUA. OHAKO CYyILIECTBYIO-
e ypasHeHus coctossaust (EOS-80, TEOS-10) e MoryT ObITH TIpH-
MEHEHbI KO MHOT'MM BOJOEMAaM M aKBaTOPUSIM MUPA, BCIECACTBUE BIIHU-
SAHHUA MECTHBIX Bapnaunﬁ HMOHHOI'O cOoCTaBa BOJHI.

B nanHo#i paGote nccienoBaHbl OCHOBHBIE HOHHBIE COCTaBbl BOA
HEKOTOPBIX BHYTpEHHUX Mopel u akBaTopuil (UYepHoro, A3oBCcKoro,
Kacnuiickoro, Kapckoro), a Takxe o3zep (Apajibckoro mopsi, Mept-
Boro Mops, ozepa Mcceik-Kynp). B mabopatopHbIX m3MepeHusx 3Ha-
YCHUA COJICHOCTH U IINIOTHOCTH BO/J B 06pa3uax IMOJIy4CHbI MCTOJJaMHU,
HE TpeOYIOIIMMH HHUKAaKHUX allpHOPHBIX MPEANOI0KEHUI 00 MOHHO-
COJICBOM COCTaBe (CyMMa CoJieH JJIsi COJICHOCTH, BUOPALIMOHHAS JICH-
cUTOMeTpus U1l IotHocTH). [TokasaHo, 4To M3MEHYMBOCTH HOHHOTO
COCTaBa OKa3bIBACT CYIIECTBEHHOE BIMSHUE KaK Ha (U3MUECKHE
CBOMCTBa BOJI, TaK M Ha OIIMOKHU WX U3MEPEHUS MPU TPaJAULHMOHHBIX
CTD 30H1MpOBaHUSX.

YUCJIIEHHOE MOJEJIMPOBAHUE OCAIKOB 1
MHTEHCUBHOU ATMOC®EPHOU KOHBEKIINU HAJI
YEPHBIM MOPEM

Anucumos A.E.}, Epumos B.B.}, JIBosa M.B.?

M, 2. Cesacmonons, Poccus
’ITO, 2. Canxm-Ilemep6ype, Poccus
anatolii.anisimov @mhi-ras.ru

KaoueBrsie ciaoBa: WRF, konBeknus, skcTpemaibHBIE OCAJIKH,
PaaMOIOKAIIMOHHBIC HAOIIOCHMS.

B paboTe paccMOTpeHBI pe3ysIbTaThl YHCACHHBIX YKCICPUMEHTOB
10 MOJICJIMPOBAHUIO CITy4yasi MHTEHCUBHOW aTMOC(EPHOW KOHBEKITHH
Haj akBaTtopueit Ueproro mops 6—7 centaopst 2018 r. B reuenne npyx

70



Mopst Poccun: I'on Hayku u Texnosnoruit B PO — Jlecatunerue Hayk o6 okeane OOH

JHEW HaJ] MOPCKOW aKBaTOpUeH M B HEKOTOPHIX MPUOPEKHBIX 00Ja-
CTSAX HAONIOJATNCh CMEPYH M OYCHB CHIIbHBIE aTMOC(EPHBIE OCAIIKH.
C nenpro aHanu3a PU3NIECKUX MEXaHU3MOB (JOPMUPOBAHMSI DKCTpPE-
MaJBHBIX OC3JKOB M OLEHKH MapaMeTpPOB KOHBEKIMH BBIIIOJIHEHO
YHCIICHHOE MOJIEITMPOBAHNE aTMOC(EPHON MUPKYIISIIUH 110 MOJEIH
WRF (Weather Research and Forecasting) ¢ KoHBEKTHBHO-pa3pelia-
IOLIMMU IIaTaMH 110 MPOCTPAHCTBY B 2,7 kM (st Bcero YepHoMOp-
ckoro peruona) u 0,9 km (s Tepputopun Kprima). B kauectse Bxoa-
HBIX MCIIOIb30BAJIMCH TaHHBIC OTIEPAaTHBHOTO aHaIM3a EBpomneiickoro
LIEHTpa CpeAHecpOuHbIX MporHo3oB noroasl (ECMWF) ¢ paspeme-
HueM ~10 KM, 9TO TTO3BOJIMIIO HE MCIIOIH30BaTh CXEMYy MapaMeTpH3a-
MK aTMOC(EPHOI KOHBEKIMHU, BOCIIPOM3BO/Is €€ SBHO. C IIeJbI0 BBI-
0opa oNTUMAaTFHOW KOH(UTYPALIMK MOJIETH OBLIO BBITIOJTHEHO 5 pac-
YEeTOB C PA3UYHBIMU CXEMaMH MapaMeTpU3alid MHUKPO(DU3NIECKUX
nporeccos (Thompson, Milbrandt, Morrison, WDM6, NSSL). Kpome
TOTO, BBITIOJIHEHBI pacyeThl ¢ ATbTEPHATHBHBIMHU MOJSIMH TeMIIepa-
Typbl TMOBepxHOCTH Mopsi u3 MaccuBa GI1SST (Bmecto MaccuBa
OSTIA, ucnons3ytomerocsi B ECMWF). Bepudukanus MoaenbHBIX
pacyeToB BBHIIOJHSIACE 110 JAHHBIM METEOPOJIOTHIECKOTO PaIHoIIo-
kKatopa B a3pornopty I. Cumdepornoins, cetu Mereoctanimin Pocrua-
pOMeTa, pacroioKEHHBIX Ha TeppUTOpuH KpBIMCKOTO MOITyoCcTpOBa,
W pe3yjibTaraM HaOIIOJCHWH Ha OKeaHOrpaMuecKoi IuaTdopme
MI'U PAH B nrr. Kanusenu.

B nenom, Bce Mukpodmzuaeckne monenu cxembl WRF Bocmipons-
BOJISIT KOHBEKTUBHBIE CTPYKTYPBI HaJl YepHBIM MOpeM, X TIPOCTPaH-
CTBEHHYIO-BPEMEHHYIO CTPYKTYpY, a Takke (hOpMHpOBaHHE aTMO-
cdepHOro IHUKIOHA HaJ YepHbIM MOpeM 7 CeHTSOps, IpUieM HHTe-
rpajbHbIE OIIEHKH BOCIPOM3BEJICHHBIX ITAPAMETPOB CYIIECTBEHHO
OmKe K JaHHBIM HAOJIOJICHUI, YeM 110 pe3ysIbTaTaM BXOJHBIX JaH-
Hbix Mojiein ECMW IFS ¢ Gosiee rpyObIM pOCTpaHCTBEHHBIM pa3pe-
meHreM. OHaKo, MO Py BOCHPOU3BEIEHHBIX METEOPOIOT HIECKIX
MapaMeTpoB €CTh CYIIECTBEHHBIE Ppa3IM4Ms MEXKIy pacueTaMu.
Cpenu OCHOBHBIX PE3YJIbTATOB HEOOXO0AUMO OTMETUTH CIIEIYIOLIHE:

1) CymmapHOE BOCHpPOH3BEICHHOE KOMM4IecTBO ocankoB B WRF
HECKOJIbKO 3aHIDKEHO B CPaBHEHHM C JAHHBIMHM HaOmoneHuid. On-
HAKo, B pacuerax ¢ Temieparypod moBepxHocTu Mopsi G1SST mo
OonbIIUHCTBY U3 cxeM (kpome cxembl Milbrandt) kommuectBo ocan-
KOB 3HaunTensHO (Ha 25—-30 % na FOxxHoM Gepery Kppima 1o aHHBIM
cranimii u Ha 10-15 % i obiactu 0030pa pajnonoKaTopa) BHIIIE,
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yeM B pacuetax ¢ OSTIA. Hanbomnplee KOJIN4eCTBO 0CaIKOB, OTU3KOE
K JaHHBIM HaOJIr0AeHuH, Bocpou3Boautcs mo cxeme WDM6.

2) Cpenuuit K03QPUIMEHT BPEMEHHON KOPPEIANNN CyMMapHOU
Macchl THIPOMETEOPOB MO JaHHBIM PAJNOIIOKATOPA TaKXKe 3HAYAMO
BhImie B pacyerax ¢ G1SST (0,63 u 0,35). JIyumuit koahburmesT Kop-
persininu moyveH B pacyerax ¢ WDMG6 (0,88). Ananu3 mokasai, 4to
Jydiliee COOTBETCTBUE JIOCTUTAETCS 32 CUeT Oosiee paHHETO (OPMHPO-
BaHUsI KOHBEKIIWH U 00JIee HHTCHCUBHOTO HIKBAJIOBOTO ()POHTA B pac-
yerax ¢ G1SST.

3) boslee MHTEHCHBHBIA MIKBAIOBBIN (DPOHT, POPMUPYIOIIUICS B
pacuerax o WDMG, cBsizan ¢ Gonee BEICOKOW KOHIICGHTpAaIMEH Mell-
KX 10kaeBbIX Kanenb B WDMG6 u ycuineHHbIM uXx ucnapeHueM. Ta-
KuM 00pa3oM, (POpMHUPYIOIIHIACS MKBAJIOBBIN ()POHT PAHBIIE JOCTH-
raet FOxHoro 6epera Kpeima. Pacuer mo WDM6 Taxoke xapakTepusy-
ercss ycwieHHbIMU (Ha 10-15 %) 3HavyeHUSAMU MOTOKOB SIBHOTO W
CKPBITOTO TEIlIa ¢ TOBEPXHOCTU MOPAL.

OCOBEHHOCTH ®OPMHUPOBAHUSA HAT'OHOB B I'YBAX,
3AJINBAX U BYXTAX KAPCKOI'O MOPA

ApxunkuH B.C., Mbicienkos C.A.

MI'Y, e. Mockea, Poccus
victor.arkhipkin@gmail.com

KiaroueBble cioBa: koineOaHus ypOBHS Mops, Haroubl, Kapckoe
Mope, TyObI, 3auBbI, MojienupoBanue, mojaeiar ADCIRC.

N3BecTHO, YTO HarOHBI B MPUOPEKHOM 30HE MOpEl 1 OKEAHOB BbI-
3BIBAIOTCS, TJIABHBIM 00pa3oM, KacaTelbHbIM HaIlPsSLDKEHHUEM BETpa U
MPOCTPAHCTBEHHBIMHU I'PAANEHTaMH OISl IPU3EMHOT0 aTMOC(HEPHOTO
nasnenus. [Ipu npsaMonuaeiiHOM Oepere HamOoliee OJArONpHUsTHOE
HallpaBJIEHUE BETPA, IPU KOTOPOM CO3JAETCSI HATOH, 3aBUCUT OT CO-
OTHOULICHUS TTyOMHBI MOPS U TTyOuHBI TpeHust Dkmana. [1pu rmyoune
MOpSI 3HAYUTENBHO OOJIbIIE INTyOHUHBI TPEHUS CaMblid OOJIBIION HATOH
BBI3BIBAET BJIOJIHOEPETOBOM BETEP C OEpPEeroM CIIpaBa B CEBEPHOM IIO-
aymapud. B npuOpexHo#l 30HE ¢ OYeHb MallCHbKUMHU IJTyOHHAMM
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HaroH QGopMupyercsi ye NMpu HOPMaIBFHOM K Oepery HamnpaBlIeHUH
BeTpa. Kapckoe Mope ke MMeeT O4eHb CHIIBHO M3pEe3aHHyIo Oepero-
BYIO IMHUIO C HATMYHEM OOJIBIIOTO KOJIHYECTBA I'y0, 3a]IMBOB U OYXT,
HUMEIOIIUE Pa3HYI0 TeorpaduiIecKkyro OpUeHTALMIO, ITHHY, ITUPUHY U
riryouny. [loaTomy 1 ocobeHHOCTH (OPMHUPOBAHHE HArOHOB B HUX
OyIyT OTIIMYaTHCS.

Jiga MozenupoBaHMsl INTOPMOBBIX HaroHoB B Kapckom mope npu-
MeHstach aBymepHas Bepcus Mojaenu ADCIRC, ncnons3ytomast He-
CTPYKTYpHYIO ceTKy. Takas ceTka misi Kapckoro Mops Oblia mocTpo-
eHa MeToZoM “‘paving”. Pa3mep sdeek 3TOM CETKH M3MEHSETCS OT
15 kM B ieHTpe Mops 10 500 M B mpubpeskHoii 30He. B rybax u 3aiu-
Bax pa3Mep sueek ymenbmaercs 10 250 m. Penbed 1Ha B y3max ceTku
PACCUUTHIBAJNICS METOJOM JHHEWHON TPHAHTYIALNUK MO OTMETKaM
rITyOWH, OUU(pPOBAHHBIM 110 pa3HBIM HABUTAITUOHHBIM KapTaM.

Ha ceBepHOM, OTKpPBITON TpaHUIlE 33JaBATHCh aMIDIUTYAa U ¢aza
rapmoHuK M2, S2, N2, K2, K1, O1, P1, Q1, B3TBIX U3 0a3bl JaHHBIX
npwinBoB FES2004. I'pannvnoe ycnoBrue cBOOOIHOTO POXOKICHHS
BOJIH HCIIOJIb30BaJIOCh B mpoiuBax Kapckue Boporta, Bunbkuiikoro,
[lokanpckoro m MatoukuH map. Ha 6epery mpuHUMaNHUCh yCIOBUS
HYJICBOI'O HOPMAIIFHOTO MOTOKA K Oepery W TaHreHIHaJIbHOE CKOJIb-
xenue. [IpuaoHHOE TpeHHe pacCUMTHIBAIIOCH COTIIACHO (OPMYIIH-
POBKE KBaJpPAaTHYHOTO 3aKOHA TPEHWUs, IPHU 3TOM Oe3pa3MepHBIH KO-
3¢ HUIMEHT TPUIOHHOTO TPEHWS MPUHUMAJICS TMOCTOSHHBIM M PaB-
HeM 0,025. KoaddunpeHT ropu3oHTanbHOM TYpOYIIEeHTHOM BA3KOCTH
TaKKe 3a/1aBaJICA OCTOSHHBIM — 2 M?/c. PeuHOM CTOK He 3amaBacs.
[Tons BeTpa u mpu3eMHOTO aTMOC(HEPHOTO JABICHUS OBLTU B3SITHI U3
peanan3oB NCEP/CFSR u NCEP/CFSRV2. [lnst yuera MOpCKOTro
JIb/1a TIPH MOJICTTUPOBAaHUH KoJiebaHuit ypoBHs B Kapckom Mope ObLTi
WCTIOJIF30BaHBI TIOJIST KOHIIEHTpauu Jibaa u3 6azel OSI1-450. PacueTsr
npoBoauiauck ¢ 1979 no 2018 rr.

Pacuersl mokazanu, 4To HAaWOOJBIINE PACCUNTAHHBIC BEITUIUHBI
HaroHOB OTMEUAIOTCs B F03KHOM yactu OOcKkoii ryost — 10 3 M. B npy-
I'UX TONTy3aMKHYTBIX akBaTtopusax (TasoBckas, I'simanckas u baiina-
patikas TyOsl, Enuceiickuii u [1sCHHCKMIT 3a]TMBBI) BEJTMYMHA HAaroHa
nocturaet 1,5-2 M. Bue npenenoB OyXT, TyO 1 3aIHMBOB MaKCHUMaJlhb-
Has BBICOTA HaroHa okoJ1o 1 M. Takxke OTMEUYEeHO PE3KOe YMEHBIIEHHE
BO3HUKHOBEHHS HArOHOB BBICOTOH Oombiie 0,5 M mpu NMpoaABHKEHUN
Ha BOCTOK 0T OOCKOM TyOBI.
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Jlnst BBIIEYKAa3aHHBIX TyO M 3aJIMBOB OBUTM TOCTPOCHBI JHa-
IpaMMBbI pacTpe/ieIeHUs CPeTHEH BBICOTHI HATOHOB IO HATPaBJICHUSIM
U CKOPOCTSIM BeTpa. DTU AWarpaMMbl TIO3BOJIMIIM BBISIBUTH HanboJee
OnaronpusTHBIC HAIIPaBJICHUS BeTpa AJ1s1 JOPMUPOBAHKUS B OTHX paii-
OHAaX HaroHOB BbICOTOM Oojbie 0,5 M.

ObHapyxeHa cleaylomas 3aKOHOMEPHOCTh — 4eM yxe ry0da mim
3aJMB, TEM MEHbIIE HY)XHa CKOPOCTb BeTpa ISl BO3HHUKHOBEHHS
HAroHa OJJMHAKOBOM BBICOTHI. Tak, Uit (JOPMHUPOBAHHS HATOHA BBICO-
Toi1 1 M B r03kHOI yacTr OOCKO# TYOBI CKOPOCTH BETpa AOKHA OBITH
B cpeaHeM Oonbiie 10 M/c, B To BpeMs Kak B BepinHe baiinaparkoii
OHa JIOJKHA OBITh OoJbIe 15 m/c.

PabGora BbmomHeHa B pamkax rpaHTa POODOU Nel8-05-60147
(IITOpMOBBIE HAaroHel) M roc. 3afaHusd «l3MeHeHHe IMHAMHUKH U
CTPYKTYPBI BOJl MOPEH 1 OKEaHOBY.

KOJIEBAHUS JIEJAHOTI'O ITIOKPOBA IO L I[EﬁCTBpEM
ABMKYIIEI'OCA NHCTOYHUKA BOSMYIIEHUHN

Baduxos U.1.}, KoctiokoBa JI.O.!, Manenko K.B.'?,
sIpomenko A.A.12

YCesl'Y, 2. Cesacmononw, Poccust
2@unuan TMY, 2. Cesacmonons, Poccus
yaroshenko.575@yandex.ru

KiroueBble cioBa: J'IGILSIHOI\/'I IIOKpPOB, KpUTHUYCCKass CKOPOCTD,
q)aSOBaH CKOpPOCTb, I/ISFI/I6HO-FpaBI/ITaLII/IOHHI>IC BOJIHBI, aMIUIATyJa
BOJIHBI, C)KUMAIOIICC YCUIIUEC.

HccnenoBanre HanpsKeHHO-1€()OPMHUPOBAHHOTO COCTOSIHUS Jie-
JSTHOTO IIOKPOBA IIPH ABW)KEHUU 110 HEMY HArpy3KH CTPOUTCS B 3aBU-
CUMOCTH OT TOI'O ABJIACTCA JIX PA3pYLICHUE JibJa XKEJIATCIbHBIM HUIIN
He JKenaTenbHbIM. Hannume miasaromero JeassHoro nokpoBa ¢ 0JTHOU
CTOPOHBI NMPEMATCTBYET CYAOXOACTBY, C IPYrOl CTOPOHBI JIEA MOXKET
CIIYXUTb B3JIETHO-IIOCAJI0YHOW IIOJIOCOW, MpPHUYAIOM, MEpPErnpaBoil.
Pa3BuBaroTcs MeTO/IbI ONIMCaHMsI JIEITHOTO MOKpOBa. B pa3HbIX Moze-
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JISIX JIEASTHOM TOKPOB MOJETHUPYIOT YIPYTOd, BI3KOYIPYTOd MM TIa-
cTuueckoil cpenoil. Ilpu mepemerieHny no IiaBaroueMy JEATHOMY
MTOKPOBY Harpy3KH BO3HUKAIOT M3THOHO-TPABUTAIIMOHHBIE BOJIHBI, KO-
TOpBIE OKa3bIBAIOT CYILIECTBEHHOE BIMSIHUE HA BEIMUUHY U pacrpee-
JIEHHE TIPOTHOO0B B JIeITHOH iacTuHe. OcoOSHHO OOJBIIOE 3HAUCHNE
MpHOOpETaeT NCIIOIB30BAHME JIEISTHOTO ITOKPOBA ISl YCTPOICTBA Jie-
JIOBBIX JIOPOT U TIEPENPaB B CYPOBBIX KIMMATHYECKUX YCIOBUSIX.

HccnenoBanbl TpH KpUTHUECKHE CKOPOCTHU ABMKEHHS HATPY3KH T10
IIaBAlOMIEMy JIeASTHOMY MOKpOBY. lIpn »THX cCKOpoCTAX MeHseTcs
CTPYKTYypa BOJIHOBOTO ABMKEHUs. KpuTHueckas ckopocTs Vo — MUHU-
MalbHOE 3HaueHWe (Ha3zoBOM CKOPOCTH H3THOHO-TPABUTAIIMOHHOM
BoJHEIL. KpuTHdeckas CKopocTh Vi — CKOPOCTb, TIPH KOTOPO# (a3oBast
CKOPOCTh M3THOHO-TPAaBUTAIIHOHHON BOJHBI U (pa30BBIE CKOPOCTH IS
YHCTOM BOJIBI M YHPYTo#l IUIacTUHBI coBmajaioT. Kpurnyeckas cko-
poctb V=(gH)Y? — makcumanbHOe 3HaueHue (a3oBOIl U IPyHNOBOIL
CKOpPOCTEl TPaBUTAIIMOHHBIX BOJH JUISA BOJOEMa KOHEYHOH TITyOHHEI.

Ecnu ckopocTh OBMKEHHS HArpy3Kku V<Vo TO U3rHOHO-TpaBUTAIIN-
OHHBIC BOJIHBI He 00pasyrorcs. [Ipu 3TuX CKOpoCTSx HabiromaeTcs
CTaTHYECKUH MPOTUO JEISTHOTO TOKPOBA.

[Mpu Vo<V<Vi 00pa3yroTcsi H3THOHO-TPaBUTAIIIOHHEIE BOJIHBI, Pac-
MIPOCTPAHSIONINECS BIEpeaN HAarpy3KHU U 3a HeW. AMIUIMTYAa BOJH,
Oerymux BIiepeld UCTOYHMKA, MEHBIIIE aMIUTUTYBI BOIH, OEryIIx
32 UCTOYHUKOM. AMIUIATY]IBI BOJH YBEIIMYUBAIOTCS C YBEIMYCHUEM
CXKUMarommux YCI/IJ'II/Iﬁ B IINIAaCTHHC. HpI/I YBCJIMYCHUN CIKUMAIOIICTO
ycniigd YMCHBUIAIOTCA 3HAYCHUSA KPUTHUCCKHUX CKOpOCTeﬁ Vo U V1.
[Tpu npubIMxeHNH K KPUTHIECKOM CKOPOCTH V1 aMIUTUTY/Ia BOJH, Oe-
rymux 3a UICTOYHUKOM, JOCTUTa€T MAKCUMAJIbHOTO 3HAYCHUA, U 3TOT
MAaKCUMYM HaxOJUTCA HE IO TpacCC ABMKCHHA MCTOYHHKA, KaK IIPpH
CKOPOCTSIX OJTM3KHX K Vo, @ HA HEKOTOPOM YAaJI€HUH OT TPACCHI.

Ecmu vi<v<(gH)*? To 06pa3yoTcs Tpu CHCTEMBI BOJIH — yIPyTUe
BIICPEAN MCTOUYHMKA, IIPOAOJBHBIC U MOICPEUYHBIC I'PABUTAIMOHHBIC
BOJIHBl 332 HCTOYHHUKOM. YBEIMUYEHHE CKHMMAIOIIUX YCHIMHA MpH
v1<v<(gH)Y? Ha aMmIuTy 1Bl HPOJOIBHBIX M HONEPEUHBIX BOIH CYIIle-
CTBCHHOTI'O BJIMAHUA HE OKa3bIBACT, a4 aMINJIMTy/la YIIPYI'UX BOJIH YBC-
JINYUBACTCA.

pu v>(gH)? 06pasyroTcs yrpyrue BOIHBI BIIEPEIHM HCTOYHUKA H
MpOJOJIbHBIE BOJHBI 3a MCTOYHUKOM. B yriioBoW 30HE, HEmocpen-

75



Cexups 1 «@yHIaMeHTaIbHbIC TIPOLECCH (POPMUPOBAHHMS M HBOJIFOLIMH MOPCKOM CpeIbl»

CTBEHHO 32 MNCTOYHUKOM, BOJHBI He 00pa3yroTca. AMILTUTYAA yIIpy-
rOW BOJTHBI OOJIBIIE aMIUTHTY bl IPOJOIBHON BoMHEL. [Ipn yBemnde-
HUU CKOPOCTHU JBIIKCHHUS MCTOYHWKA, aMIUIMTY/bI BOJIH yMEHBIIA-
1orcs. CKUMaroue yCUaus npy Takux ckopoctax (V>(gH)Y?) cyme-
CTBEHHOTO BJIMSIHHAS HA aMIUTUTYABI BOJH HE OKa3bIBAOT.

AMIUHTY1a BOJTH OyIeT MaKCHUMaIbHOH, ecin V=Vi. CkuMarorue
YCHJIUSI OKa3bIBAIOT HAWOOJbIIEe BIMSHUAE HA aMIUTUTYAbl U3rHOHO-
TPaBUTAITMOHHBIX BOJIH, €CITH Vo<V<Vi. [Ipu 60IBIIMX 3HAYCHHUSIX CIKU-
MAOIUX YCHINH CYIIeCTBEHHO MEHAETCS CTPYKTYpa BOJTHOBOTO JBH-
JKEHUS 332 UCTOYHUKOM — MPOUCXOAUT HanoxeHue BoiaH. C pocTom
CKOPOCTH MepeMeIeHUs JaBICHUN yMEHbBIIIAETCS YIJIOBas 30Ha BOJI-
HOBOTO CJI€J]a, B KOTOPOU MPOUCXOANUT HAIOKEHUE BOJIH.

AHAJIN3 ATMOC®EPHBIX YCJIOBUI
BO3HUKHOBEHUWS BETPOB C YCTOMUYHUBBIM CEBEPO-
BOCTOYHBIM HAITPABJIEHUEM B YEPHOM MOPE

bamapun /I.B., Hlokyposa U.T'.

MI'U, 2. Cesacmononw, Poccus
dbasharin@rambler.ru

KioueBbie cioBa: UepHoe Mope, yCTOWYMBBIE BETpPBI, BBICOTA
n3obapudeckoit nosepxHoctu 5S00rlla, EBponeiickuii perno.

BetpoBoii pexxum HaJl MOpEM B 3HAYUTEIBHOW CTEIIEHH OMpere-
JIET XapakTep UUPKYJISALNAN BOJ U NTEPEMEIINBAHUE B BEPXHEM CIIOE
Mops. 3HaHHE BETPOBOTO PEXUMa M YUeT HaIlpaBJIEHUsS] BETPa BaKHO
[IpU CTPOUTEIIBCTBE TUAPOTEXHUYECKUX COOPYKEHUH, aHAIN3€ BETPO-
BOT'O BOJITHEHMSI B MOPE, JUIsSl U3Y4YEHUSI U3MEHEHMsI YPOBHS BOJ B IIPH-
OpeXHBIX pallOHAaX, CTOHHO-HATOHHBIX SBJICHUH, anBeTHHTOB. Oco-
OEHHO 3TO Ba)KHO, KOT/Ia HAaIIpaBJieHNE BETPa YCTOWIMBO COXPAHIETCS
B TEUEHHE IOCTATOYHO JJIUTEIBHOIO BpeMeHH. B cBsA3M ¢ 3TnM, aHa-
73 aTMOC(EpHBIX YCIOBUH UL CiIy4aeB BOSHMKHOBEHHUSI BETpa C
YCTOWYMBBIM HallpaBieHreM B UepHOM MOpe — I1eNb HaCTOsAIIEH paboTHI.
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AHanu3 BETPOBBIX CUTYaIlMi MPOBOJMICA HA OCHOBE 6-4acOBBIX
IaHHBIX aTMocdepHoro peananusza ERA Interim 1979-2017 rr. Yep-
HOE MOpe MMeeT HeOOJbIlIMe pasMepsl, IOITOMY AJIs OOJIBIIMHCTBA
CHHONTHUYECKUX CUTYallMii MOYXHO BBIICIHUTH MPEoOIaJaromuili Hal
MOpEM BETpOBOH MOTOK. Ero HampasneHue onpenensinoch Ha OCHOBE
OCpEIHEHUS KOMIIOHEHT CKOPOCTHU BETpPa IO JaHHBIM, [ONAAAIOLINM
Ha aKBaTOpHIO MOps. B paboTe ObLTH BRIAENICHEI Cllyyan, KOraa mpe-
oOnajaroliee HaJl MOPEM HalpaBlieHHE BETpa HE MEHSJIOCH B TEUCHHE
5 cyTok m Oonee (IBaaaTH 6-TH YacOBBIX CPOKOB). Beero BrimeneHO
23 cmyuas 3a 37 net. U3 Hux 18 ciryuaeB ObUIO ¢ CEBEPO-BOCTOYHBIM
BETpOM, 3 cilydasi ¢ CEBEpHBIM BETPOM U J[Ba CJIydas C BOCTOYHBIM U
OJIMH C I0r0-BOCTOYHBIM BeTpoM. [Ipu 3ToM § ciyyaeB OTHOCHIIOCH K
MIEPHOAY C IeKaOdps 0 MapT, 8 ciIydaeB — C HIOHA 110 aBTYCT, 7 CIIy-
YaeB — ¢ CEHTAOPsI 10 OKTAOPh U OJIMH cIy4aid ObLT B ampere.

AnHanmn3 aTMoc(epHBIX YCIOBUI BOSHUKHOBEHHS YCTOWYHBBIX BET-
POB MPOBOAWIICS VISl CIIy4aeB C CEBEPO-BOCTOYHBIMHM BETPAMH, TAK
KaK B CpEIHEM 3TO HaIpaBJICHUE BETpa SIBISETCS HaUOOJee YacThIM
HaJ akBaTopHei. s 3Toro B cpenHelt Tponocdepe, B paiioHe, orpa-
HUYEHHOM KoopanHatamu 35°—75° ¢. ., -10° 3.1. — 100° B. 1., ObLIH
BBIJICJICHBl  TIOJISI  TEOIOTEHIIMAaNa N300apuiecKol  MOBEPXHOCTH
500 rlla, cooTBeTCTBYIONIME CITyYasiM C YCTOMYMBBIME BeTpaMu. st
HUX Ha OCHOBE METOJIa Pa3IoKEHUs! 10 SMIIMPUIECKUM OPTOrOHAJIb-
HBIM (DYHKUIHMSAM OBUIM TOJIyYEHBI EPBbIE MOJIBI IPOCTPAHCTBEHHOTO
pacnpeziefieHus] TeoNoTeHInana OTAENbHO A TPEX CE30HOB Toja:
3MMHETO, JIETHETO ¥ OCEHHETO.

B nrore ananuza GbUIO MOJTYYEHO, YTO MPOCTPAHCTBEHHAS CTPYK-
Typa MEpBOH MOl TEOMOTEHIIMAIa N300apUIECKON MOBEPXHOCTH
500 rlla oxa3zanach WAEHTHYHA BO BCEX pacCMaTPUBAEMBIX CE30HAX.
Ona BriIOYaeT OOIIMPHYIO 00JacTh MOJOXKHUTEIBHBIX AHOMAIHMN
reomnoTeHuuana, Koropas pacnonaraercs Haja LlentpansHoit EBporoit
W MOXKET MPOCTUPATHCS IPUMEPHO 10 Ypanbckux rop/Kacnmiickoro
Mopsi. Bkian nepBoit Moabl cOCTaBuiI B 3UMHUI ce30H — 68 %, B oceH-
Hult — 52 % u B netnuit — 37 %. Bkiag BTOpoit U mocneayonie Mo
HAaMHOTO MeHbIIUM. Tak JjIsi 3MMHEro Ce€30Ha BKJIaj BTOPON MOJBI
MEHBIIIE TTOYTH Ha TIOPSIIOK, a 7Sl OCEHHETO — B 4 pa3a MEHbIIIEe mep-
Boi. JleToM BKJ1aJ BTOPOM MOJBI JIUIIb HEMHOTO MEHbILIE NEPBON U
cocrasisieT 21 %.

77



Cexups 1 «@yHIaMeHTaIbHbIC TIPOLECCH (POPMUPOBAHHMS M HBOJIFOLIMH MOPCKOM CpeIbl»

Takum 06pazom, s CIIydaB yCTONYNBBIX CEBEPO-BOCTOYHBIX BET-
pOB Haj akBaTtopueil UepHOTo MOps pacmpeeieHre TeomoTeHInaza
n3obapuueckoi mosepxuoctu 500 rlla B cpemueit Tponocdepe mpe-
MMYIIECTBEHHO TaKOBO, YTO UMEET MECTO OOIIMPHAS 00JIACTh MOJIO-
JKUTEJIbHBIX aHOMAaJIMN C IIeHTpoM B peruone LlenTpanbHoii EBporbl,
0 9eM CBHUJIETEIBCTBYET NMPOCTPAHCTBEHHOE paclpe/ieieHre epBoi
Mol Takoe pacripenenenue XxapakTepHO JIJIsl MATOTIOIBHYKHOTO 0JI0-
KHPYIOIIETO aHTHIIUKIIOHA, IPA KOTOPOM HApYIIIAETCs KITACCHIECKHH
MIEPEHOC BO3IYIIHBIX MacC CO CTOPOHBI ATJIAHTHKH.

PaboTa BeIIIONTHEHA B paMKax TOCYAapCTBEHHOTO 3aJaHHUs 110 TEME
Ne 0555-2021-0002.

HNPUYUHBI MEKTOI0BOI U3MEHYUBOCTH
HMHTEHCUBHOCTU I''1TYBOKOU KOHBEKLIUN
B I'PEHJIAHJACKOM MOPE

bammaunuxos U.JL.1%3, ®dexopos A.M.1%4,
Toayoxun I1.A.%, Beeman A.B.24, Cemoxenok B.B.>?,
I'natiok H.B.%, Boobuies JLII.2

‘criery, . Canxm-ITemep6ype, Poccus
2@ono «Hancen-yenmpy, 2. Canxm-ITemep6ype, Poccus
MU, 2. Cesacmononw, Poccust
*AAHHU, 2. Canxm-Ilemepbype, Poccus
i.bashmachnikov@spbu.ru

KuroueBble cioBa: ['peHianickoe Mope, Tiiy0oKas KOHBEKIHS,
MpecHBIN OaaHc, TEMI0BOW OaaHc.

WHTEHCHUBHOCTD KOHBEKIMU B [ PEHIIAHICKOM MOPE CYIIECTBEHHO
yBenuamiiach ¢ 1990-x romoB, 0AHAKO MPUYUHBI 3TOH U3MEHUYUBOCTH
0CTaBaJIMCh HESICHBIMH. Pa3inuHbIe MCCenoBaTed npeiaraiy pas-
JINYHBIE MEXaHU3MBI, PETYIHPYIONUE MEXKIOJIOBYI0 HU3MEHUYHUBOCTH
KOHBEKIIMY B ['peHIIaHACKOM MOpE: MHTEHCUBHOCTh IUKIOHHYECKOM
uupkyssiiuu (Clarke and Gascard, 1983), notoku teruia B armochepy
(Marshall and Schott, 1999; Moore et al., 2015; Yang et al., 2016),
BITUSTHYSI JIEJITHOTO TIOKPOBA Ha TeruiooOMeH ¢ atmocdepoit (Mysak et
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al., 1990; Moore et al., 2015; Vage et al., 2018), okeanndeckas aaBek-
WSl aHOMAJIMH TeMIiepatyphl u conenoctr (Johannessen et al., 1991;
Alekseev et al. 2001; Dickson et al., 2008; Glessmer et al., 2014;
Lauvset et al., 2018; Brakstad et al., 2019), Tasiuue negaukos ['pen-
nmauaanu (Dukhovskoy et al., 2016).

JonrocpodHbie TEHAESHITNH B TITyOWHBI KOHBEKIIUHN OMPEIEISIOTCS
MEXT0/I0BOM W3MEHYMBOCTHIO IUIOTHOCTH BEPXHETO CIIOS MOPs. MBI
IOKa3aju, 4To, HaunHas ¢ 1990-X IT., B MEXKI0JI0BOM M3MEHUYHUBOCTH
IJIOTHOCTH TIPHUITOBEPXHOCTHBIX BOJ IIEHTPAILHOM JacTu [ peHanm-
CKOTO MOPS B 3UMHHUIA C€30H BEAYIIYIO POJIb HTPajia MEKIOI0BAsI U3-
MEHYHUBOCTD COJICHOCTH BO/IBI.

Cpenu MOTOKOB TIaByYecTH (Kak B TeUEHUE 3UMHETO Ce30Ha, TaK
¥ B TPEIIISCTBYIONMINN TEIUIBIA Tepro/) HambOoliee BaKHBIMHU IS
MEXT0JI0BOM M3MEHUMBOCTU TIyOMHBI KOHBEKIIMH B [ peHIIaHICKOM
MOpE€ OKa3allMCh MEXTO/0Basi H3MEHUYMBOCTh OKEAHWYECKOU aJIBEK-
LMY COJIM Y, B MEHBIIIEH CTEIICHHM, TasHUS JIbAa. VI3MeHEeHHE COJICHO-
CTH BEpXHEro cjios [peHaHaCcKoro Mops CBsI3aHO, KaK U3BECTHO, C
WHTCHCUBHOCTBIO PEIUPKYISINU aTiaHTHYecKuX Box (Johannessen
et al. 1991, Alekseev et al. 2001, Dickson et al. 2008, Chatterjee et al.
2018). Takum oOpa3om, HaunHas ¢ 1990x rr. MeXromoBasi U3MEHYH-
BOCTh UHTCHCHUBHOCTH TTyOOKOH KOHBEKIIMU B [ peHIIaHICKOM MOpe,
B MIEPBYIO OUYEpE/b, ONpEAeIsiach N3MEHEHHEM WHTEHCUBHOCTH ajl-
BEKLUU COJIM PEUUPKYIUPYIONIEH aTIaHTHYecKo Booil. IHTeHcuB-
HOCTb K€ aJBEKIIMH OKEAHMYECKOI0 TEILIa C aTJaHTHYECKUMHU BOJaMHU
CYIIECTBEHHO OCJIa0NISIeTCs Ha MyTH B IIEHTPaIbHYIO 001acTh ['peH-
JIAH/ICKOTO MOPSI 32 CYET aKTHUBHOHW TEIUIOOTIadu B aTMocdepy, 0co-
OCHHO 3UMOM.

[Tnommane MOPCKOTO JIbJIa B UCCIIEAYEMBIi TIepro]T Oblila CpaBHH-
TEJIbHO HEBEJIMKA M MPAKTHUYSCKU HE BIIMSJIA HA MEKIOJOBYIO JMHA-
MUKy KOHBekIMH. OJIHAKO B T€UCHUE HEKOTOPHIX 3uM (1996/1997 u
1997/1998) pe3koe yBenmudeHWE IUIOMIANIA JbJa TPUBENO K CyIIe-
CTBeHHOMY yMeHbIeHHI0 (Ha 30-50 %) 3uMHeH TerIo0Taauu B at-
Mocdepy ¥ 0cIa0IeHNI0 KOHBEKIMU. Takast CUTyarus Moriia ObITh Xa-
paktepHa u st 1970x-1980x rr., Korma 4acTo HaOIIOaNach CyIe-
CTBEHHAst U3BMEHYHMBOCTH 3UMHEH 1riomianu ipaa (Comiso et al., 2001;
Germe et al., 2011), koTopasi, B 3TOT IIEPHOI, MOTJIa CTATh OAHUM U3
BeaymuXx (hakTOpOB M3MEHUYNBOCTA HHTCHCUBHOCTH KOHBEKITUH.

PaGora BeImIONTHEHA 1TpU PrHAHCOBOU MO Iep)KKe rpaHTa CaHKT-
[MetepOyprckoro rocyapcTBeHHOro yHuBepcutera Ne 75295423,
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AHAJIA3 PACITPOCTPAHEHUSA 1 HAKATA
YEJUHEHHBIX BOJIH B MEJIKOBOJHOU 30HE

Beaoxkonn A.FO., Muxaiianuenko C.10., ®omun B.B.

MI'U, 2. Cesacmonons, Poccus
aleksa.44.33@gmail.com

KiroueBblie cJoBa: YUCJIICHHOC MOOCIUPOBAHUC, COJINTOH,
YCAUHCHHLIC BOJIHBI, HAKAT BOJIH Ha 6eper.

HccnenoBanue pacnpocTpaHeHUs] YEAUHEHHBIX BOJIH HA MEIKOBO-
JIbE C TIOCJICAYIOIIMM HaKaToOM Ha OEperoBoii CKIIOH SIBJISIETCS PAKTH-
YecKH 3HaYnMoi 3aqaueii. [lomoOHbIe mporiecchl MOTYT HAOIIOAATHCS,
B MEPBYIO OUYepeb, IPU MOAX0Je K Oepery BONH IIyHAMH, a TaKxke
MNPWIMBHBIX U CYJOBBIX BOJH. B OTKPBITOM OKEaHE 3TU BOJIHBI UMEIOT
MaJylo aMIUIUTYAy W He MPeACTaBiIsAI0T 0CO00H OMacHOCTH, OAHAKO
P NPUOKEHNH K Oepery CKOPOCTh UX PacIpOCTPaHEHUST YMEHb-
[aeTcs, a BHICOTA pacTeT. B mepBoM MpHOMMKEHNH K YeIHHEHHBIM
BOJIHAM MOXHO OTHECTHU TAaKXXC W BETPOBLIC BOJIHBI, MOAXOAANINE K
Oepery u nehOpMUPOBaHHBIE MEJIKOBOJAbEM. B MEJNKOBOJHOM 30HE
YCHIIMBAETCS BIMSHUE HETMHEWHBIX dPPEKTOB, TO3TOMY BOJIHBI IO~
XOIT K Oepery neOpMHUPOBAaHHBIMH: WX TIEPEIHUIA CKIOH CTaHO-
BUTCA KPYTBIM, UTO BIOCJICACTBHU MOKET NPUBCCTH K SKCTPEMaAJIb-
HBIM 3aIlJIECKaM.

B nacTosmiei pabote npeacTaBiIeHb! pe3yabTaThl YUCIEHHOTO MO-
JEIUPOBAaHUA PACHPOCTPAHEHUS YEAUHEHHON BOJIHBI B MEIKOBOJTHOM
OacceliHe, TMOJIyYeHHBIE B paMKaX HEIMHEWHON MOJENH TMHHBIX
BOJIH U B TuapoanHamuyeckoit monenn SWASH. Hccnenosana ne-
(hopMartusi BOJIHBI Ha y4acTKe OacceliHa MOCTOSHHOW TITyOWHEI C T10-
CJIEYIOIIMM pPaclpOCTPaHEHNEM BOJIHBI Ha HAaKJIOHHOM y4YacTKe JIHa
Y ee HaKaToM Ha roJoruii 6eper. [Toka3aHo, 4TO ¢ yBETMUEHUEM PacCTO-
STHUST, TIPOMICHHOTO BOJTHOM, BBICOTA 3aIUIECKa Ha Oeper Bo3pacTaer.

UucneHHbIE pacyueTsl, NOJYYEHHBIE B Pa3HBIX MOJEIAX, XOPOIIO
cornacyrorcs. CoOnocTaBlIEHHUE UYUCIEHHBIX OLEHOK C aHalIUTHYe-
CKHMMHU I1OKa3aJ10, 4YTO aHAJIMTUYCCKUC OLICHKH! CITPaBEIJIMBEI B CITy4ae
HeehOpMUPOBaHHBIX BOJIH. J{J1s aHaIM3a BEICOT HaKaTa BOJIH, IEpe-
HUH CKJIOH KOTOPBIX NMPH MOJAXOAE K Oepery CTaHOBHTCS TOBOJHHO
KPYTBIM, CIEIyeT IPUOETHYTH K TIOMOLIH YHCIEHHOTO MOACIUPOBAHUSL.
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HOCJIIEAHAA JIEAHUKOBAS 3II0XA
B YEPHOM MOPE M KACITUA

Bepanuxosa A.A., SIauna T.A., 3enuna M.A.%, Copoxun B.M.!

MTY, 2. Mockea, Poccust
alinaberdnikowa@yandex.ru
21O PAH, 2. Mocksa, Poccus,

KuaioueBbie ca0Ba: H30TOMHO-KUCIOPOIHBIM METON, OCTPAaKO.BI,
TPaHCTPECCUBHO-PETPECCUBHAS  PUTMHKA, THajicoreorpaduyueckue
PEKOHCTPYKIIMH, TOCIEIHUI JIETHUKOBBI MaKCHMyM, AETPaIallis
OJIeICHEHU.

[lonTto-Kacnwmiickuii peruoH mpeacTaBiseT co00i CHCTeMy BHYT-
PUKOHTHHEHTAJIBHBIX BOJOEMOB U COIPEIENBHBIX UM TEPPUTOPUH,
MIO/IBEP>KEHHBIX B MPOIJIOM MX BIMSHUIO M COXPAaHUBIIMX B HACTOS-
meM ero naneoreorpaduyeckue ciuensl. Kaxkaomy w3 HUX pucyin
YHHUKaJIbHBIE IPUPOAHBIE OCOOCHHOCTH U UCTOPH pa3BuTHsl. B TO xe
BpEMs BOJIIOIHS BCErO PErnoHa OTpaXkaeT Kak Trio0albHYIO, TaK H
pETMOHANBHYIO KIMMAaTHUECKYI0 pUTMHKY. B nanHol pabote 3aTpa-
TUBAIOTCSl MPOOJIEMbl Pa3BUTHS TEPPUTOPHUU BO BpeMs IMOCIEIHEH
JIEIHUKOBOH 3MOXH, TIOA KOTOPOH Moapa3yMeBaeTcs Mo3IHeBalaan-
CKoe oJie[icHeHue, comocTasisromnieecs ¢ MIS 2 mkanst SPECMAP,
BKJIIOYAIOIIEe KaK MaKCHMajJbHOE pPacHpOCTpAaHEHHE JIETHHUKOB BO
BpeMsI CHJIBHOT'O MOXOJIONAHMS KIMMaTa, TaK U IMOXOJOJaHUs U I10-
TeIUIeHUsT OoJiee HU3KOTO paHra, BpeMsl JIerpajiallid OJic/ICHeHUs,
MO3HEJIETHUKOBBE BIUIOTH JIO TOJIOLIECHA.

Hamu npoBenensl MUKpO(ayHUCTUYECKUN U N30TOMTHO-KHUCIIOPOI-
HBIA aHAJIM3bl OCTPAKO] U3 OTJIIOKEHUN KEPHOB CKBAXUH CeBEepHOTrO
Kacnus u U€pHoro mops. PaiioH, B koTopoM Oblia poOypeHa CKBa-
xuHa KOP-4, Haxomutcs B OOIIMPHOW TUIOCKOJOHHOW KOTJIOBHHE
[upoTHoii B ceBepHoii yactu Kacnuiickoro mops. ['myOuna Bogoema
B 3TOM MecTe cocTaBisaeT 11 m. 3a00it kepHa 56,4 M OT TOBEPXHOCTH
nHa. CxBaxkuna UI'C-1, riybunoit 60 M ¢ oTMeTKoH ycThs -34,9 M,
npoOypeHa Ha cTpykType «PunanoBckoro» B CeBepHom Kacrum, oHa
Takke OblIa paHee U3ydeHa KOMIUIEKCOM JIPYTHX Iajeoreorpaduye-
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CKHMX aHayn30B. i n3ydyeHus 3anagHoid yactu YEpHOro Mops Usy-
4YeH KepH CKkBaxXHHBI Boctounoe Camotiro BC-2b, mpoOypenHoi Ha
Kparo menb(da 1 BepxXHel yacTh KOHTHHEHTAIBHOTO cKiloHa bonrap-
ckoro nodepexbst Ue€pHoro Mops Ha 10:kHOM 00pTy Hmxue-Kamunii-
ckoro nporu6a c rmyounst 53 M. Bocrounas gacts U€pHOTO MOPSI H3Y-
ganack 1o ckBaknHe RBH-16, mpoOypeHHOI Takke Ha OKpamHe
menbda y ceBepo-BOCTOYHOTrO Modepexbs UYepHoro mops Omwm3
. AHamsI Ha rTyonHe 96 M.

Koppemsiimss maneoreorpadudecknx COOBITHH BHYTPH PETHOHA
TaK k€ Ba)XHa, KaK KOMIUIEKCHOE pAaCCMOTPEHHE UCTOPUH Pa3BUTHL
IMonto-Kacuss Ha ¢oHe rnodanbHBIX H3MEHeHWH Kiaumata. W3o-
TOITHO-KUCJIOPOJHbIE JaHHBIC O3BOJISIIOT HAM KOPPEIUPOBAThH TPAHC-
rpeccuBHO-perpeccuBHbie coObITHs Kacrus u YEpHoro mMopd ¢ jien-
HHUKOBO-MEXJIEAHUKOBON pUTMHUKOM Ha Boctouno-EBponeiickoit pas-
HUHE 1 COOBITUAMHU B MupoBoM okeaHe. B ucropun pernona s pac-
CMaTpHUBAaEMOI0 IPOMEXKYTKA BPEMEHHU BBIIECICHO HECKOJIBKO CTAIHN
3BOJIIOLINU:

1. Bropas nonoBuna MIS3 u nayano MIS2 — tpancrpeccus Kac-
HsL.

2. 'my6okas perpeccus Kacnius u [loHTa B HavyaJie o3 qHeBaiiaii-
CKOTO OJIEICHEHHS U B XOJ€ IMOCIEAHEr0 JETHUKOBOIO MaKCUMyMa.
W3zonsuust, orpecHeHne 000MX BOJOEMOB.

3. TpancrpeccuBHas cranusa Kacrnus u [IoHTa CO CIOXHOM BHYT-
peHHEH TUHAMUKOW Ha (OHE Jerpagalliyl MOCIETHErO JIEIHUKOBOTO
MOKPOBA U 3MU30IMYECKOr0 NOCTYIUICHHsI OOJBIIOr0 KOJTUYECTBA Ta-
neix BoJl. COpoc KacIuicKuX Boj 1o MaHbIuy.

4. Tlogpem ypoBHEH 000MX MOpeW MpH PEe3KOM MOTEIUIEHHU B
Hadane rononena (MIS1); mpomomkeHne TpaHCTpecCUBHOM (a3bl
UépHoro Mopst B pe3yiibTaTe yCTAaHOBJIECHHUS JABYCTOPOHHEH CBSI3H C
MuposbiM OkeaHoM, ocoioHeHre YEpHoro Mopsi; perpeccuBHas dasza
(manrsinutakckasi) B Kacinu B pe3ynpraTte yBeIMUeHHs HCTIAPEHUS U
yMeHblIeHne croka B Kacnmii.

5. l'onouieHOBBIE TpaHCIpeccuu 000X MOpPEH.

PaGora BeimonHena B pamkax npoekta PODU 20-35-90020/20 u
npu nojaepxkke npoekra PODU Ne20-05-00608 (mabopaTopHbie uc-
CIICOBAHMSA).

82



Mopst Poccun: I'on Hayku u Texnosnoruit B PO — Jlecatunerue Hayk o6 okeane OOH

IBOJIIOLHUA U BEPTUKAJIBHASA CTPYKTYPA
CYBME30OMACHTABHBIX IMKJIOHOB,
OBPA3YIOHINXCSA HA IEPUDPEPUN
BATYMCKOI'O AHTUIIMKJIOHA

Bornanos A.A., KyopsaikoB A.A., Mu3siok A.U.

MI'U, 2. Cesacmononw, Poccus
artem96.96@bk.ru

KuarwueBbie caoBa: barymckuit antunukion, YepHoe Mope,
cyOme3omacmTabHbIe BUXPH, MATEMAaTHIECKOE MOICITUPOBAHIE.

OnHUM U3 BaXKHBIX MEXaHU3MOB reHepalny CyoMe30MacITaOHbIX
BUXPEH SBISIETCS CABUIOBasi HEYCTOMYMBOCTD HA IEpU(EpUH CUHOII-
TUYECKUX aHTULMKIOHOB, YCHUJIMBAIOIIASCS B MPUOPEIKHON 30HE H3-
3a TpeHus o Oeper. barymckuit antunukion (bA), obpa3zyromuiics B
FOT0-BOCTOYHOM yacTu YepHOro Mops, MOXET CyI1eCcTBOBATh TaM Ha
MPOTSDKEHUN HECKOJBKUX MecsieB. CIyTHUKOBBIE ONTHYECKUE H3Me-
PEHHS TIOKA3bIBAIOT, YTO 32 9TO BpeMsl Ha ero nepudepun ¢ 3aBUAHOM
MOCTOSIHHOCTBIO 00pa3yroTcsi cyOMe3oMaciTa0HbIe MUKIOHHYECKHE
BuxpH (CLIB). UccnenoBanue Takux BUXpeil O4€Hb Ba)KHO, TaK Kak
OHH 3HAYUTENHHO BIMSIOT HA TEPMOXAIUHHYIO CTPYKTYPY, TPAaHCIOPT
B3BELIICHHOTO BEIIIECTBA, a TAKIKE CIIOCOOCTBYIOT MHTEHCHBHOMY BEp-
THUKAJIFHOMY TT€pEMEIIUBAHHIO.

K coxanenuro, CiyTHUKOBBIE CHUMKHU JAIOT HaM HCUYEpIBIBAIO-
1yt0 HHGOPMAIMIO TOJIBKO O BEPXHEW YacTH MOPCKOro OacceliHa,
OCTAaBJISISI CKPBITON MH(OPMAIIHIO O COCTOSTHAN TOJIIIHU Bobl. B HacTo-
sel padoTe, ISl UCCIICAOBAHUS AMHAMHUKH, TEPMOXAIUHHON CTPYK-
TYpBI U MexaHU3MOB renepanuu CLIB ucnons3yercs pe3yabTaThl 4uc-
nernoro moaenupoannst NEMO ¢ BeicokuM pazpeniennem (1 km).

Ha ocHoBe mpoBeneHHOTO aHanm3a mokazano, 9yto CILIB o0pasy-
FOTCS TIPY B3aUMOZEHCTBIH OpOUTANBHBIX CKOpocTel batymckoro aH-
THIMKJIOHA C MBICOM Ha FOJKHOM ToOepexnse UepHoro mopst. [1pu atom
obpazoBanue CLIB npoucxoaur ¢ HEKOTOPOU NEPUOJUYHOCTBIO, CBSI-
3aHHOM ¢ (azamu ycuiieHus /ocinabnenus baTyMCKOro aHTHIIMKIIOHA.
OtpriB CLIB ot Mbica 1 ux ¢popmMupoBaHue Ha rpaHuax bA Bo3HU-
KaroT B CIEJICTBUH MPOXOKACHUI MaKCIMyMa OpOUTaIHHON CKOPOCTH
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AHTUIUKIIOHA OKOJIO OeperoBoii 30HbI. B 3T0 Bpemst BOJIM3M MbIca 00-
pasyercst 001acTh BBICOKON ITUBEPreHLUH TEUCHUH, KOTOPas MPHUBO-
IUT K GOpMHUPOBaHUIO MorbeMa Boa M BeipaskeHHOro CLIB. B Teue-
Hun 2 Mmecsres ¢ 01.10.2008 mo 30.11.2008 Ha rpanumne BA obpa3o-
Bajioch 5 oTHOcUTENbHO AonroxkuBymux CLIB. IIpaktudecku Bce oHM
00pa30BBIBAINCH B BUJE JIIMHHOW M Y3KOW TTOJOCHI TIOJOKHUTEIHHON
3aBUXPEHHOCTH 3a MbIcOM. Jlanee 2 u3 HUX 00pa30BHIBAIKCH B MOJ-
HOLIEHHBIE KPYTJIble [IUKJIOHBI, @ OCTAJIbHBIC Pa3Ma3bIBAJINCh B IEPBbIC
mau cymectBoBanus. Takue CLIB xapakTepu3ytoTcs BRICOKIMH 3Ha-
YeHUSAMH 3aBUXpeHHOCTH (>8°107° 1/¢), KOTOpBIE 3aHUMAIOT CIIOH 6O-
nee 200 M. OHY 3HAYUTETHHO BIHSIOT Ha TIOJIE TEMITEPATYPHI U COJie-
HOCTH, BBI3bIBasl MMOABEM COJIEHBIX M XOJOJIHBIX BOJ U3-TIOJ TEPMO-
KJIMHA.

[Tocne orpsiBa CLIB nBMKyTCSl B aHTUIIMKIIOHUYECKOM HarpanJie-
HuM 1o nepudepun Buxps. [Ipu 3ToM nocTeneHHO 00J1aCTh BHICOKOM
3aBUXPEHHOCTH PACTATHUBAETCS MO TOPU30HTANIM U CY)KAeTCs I10 TITy-
Ooune. [IpuunMHON TaKOTO pacTATHBAaHUS MO TOPU3OHTAIH, TO-BHIH-
MOMY, SBIJISIETCSI HHTCHCUBHBIN CIIBUT TeueHU Mexay BA u okpyxa-
IOLIMMU BoAgaMu. B pe3ynbrare Takoro ciBura O0JIbIIMHCTBO 00pasy-
foumuxcst L[B OpicTpo auccunupyroT, OIHAKO HEKOTOPHIE U3 HUX CY-
LIECTBYIOT 10 | Mecsila U TOCTUTAIOT ceBepHoii nepudepun BA.

I'mMIPOT'EOJIOI'NYECKOE MOJEJIUPOBAHUE
I'OJIOOEHOBOI'O KATACTPO®U3MA
YEPHOMOPCKOI'O BACCEMHA B BEPEI'OBOU 30HE
IOT'O-3AITAJTHON YACTHU I'OPHOI'O KPBIMA

Borycnascknii A.C., Kazakos C.U., bep3osa .T'.,
Xamunesuu H.B.

MI'U, 2. Cesacmononw, Poccus
al_bhs@mail.ru

Kawuesbie ciaoBa: HOxupiii Oeper Kpbima, ypoBeHb Mops,
THJIPOTEOJIOTHYECKOE  MOJICIMPOBaHME,  NaJICOPEKOHCTPYKLUS,
TOJIOLIEH.

CornacHo CyIecTBYOIUM MTaIE0PEKOHCTPYKIUAM, YpoBEHb Uep-

HOI'0O MOps B TCYCHUEC IMMOCJICAHCTO MUJUJIMOHA JICT HECOJAHOKPAaTHO ITpe-
TEPIICBAJI 3HAYUTCIbHBIC kosebanms. Ilo JaHHBIM FHY60KOBOIIHOI‘O
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Oypenusi, YepHoe Mope 9 Thic. JeT Ha3aa ObLIO 3aMKHYTHIM MPECHO-
BOJHBIM OacceifHoMm. B pesynpTaTe MOIIHOM THAPOINHAMUYECKOMH, 1,
BO3MOXKHO, CEHCMOTPaBUTAIIMOHHON KaTtacTpo(bsl B TOJOIEHE, YpPO-
BeHb Mopst pe3ko moBeicuiicss Ha 100-200 m. ['eomopdonoruueckue
0COOEHHOCTH O€pEeroBOro CKJIOHA XpaHsAT ciienbl karactpodul. Coxpa-
HUBIIasICsS TITyOWHHAs KapcToBas MpopadoTka KapOOHATHOM TOIIIH
ompenenseT cyOMepuaAnOHANbHBIE 30HBI OeperoBoil U cyOMapuHOH
pasrpy3KH KapCTOBBIX MOA3EMHBIX BOJ. Pe3yiabTaThl MOAennpoBaHus
TI0 TTAJICOCIICHAPHIO Ha THAPOTeoJIoTndecKoit Momenu FOro-3amamnoit
yactu ['opHoro Kpsima noarBepxJatoT runoresy.

PaGora BeimonHena B paMkax HayuHou Tembl MI'U 0555-2021-
0005 rocynapcreenHoro 3aganus 2021 T.

[Ipu mognepxke IIporpamMel dhyHIAMEHTATBHBIX HCCIIEIOBAHUIA
[Ipesunnyma PAH No8 «MuHepanpHbIe pecypchl sl BHICOKOTEXHO-
JIOTUYECKON MIPOMBILIJIEHHOCTH U SHEpreTukm» 2018-2019 rr.

BHYTPEHHUE 'PABUTALHIMOHHBIE BOJIHBI OT
ABUKYIHNEIOCsI HA IOBEPXHOCTHU OKEAHA
HNCTOYHHUKA BOSMYUIIEHUU

Byaaros B.B., Bnagumupos 10.B.

UlIMex PAH, 2.Mockea, Poccus
internalwave@mail.ru

KiioueBbie cJioBa: BHYTPCHHUC Ir'paBUTAlIMOHHBIC BOJIHBI,
ILBPDKyuIHﬁCSI HCTOYHHUK, CTpaTI/I(l)I/ILII/IpOBaHH}Jﬁ OKC€aH, aCUMIITOTHUKH.

BakHbIM MeXaHM3MOM BO30YXJICHHS BHYTPCHHHUX TPaBUTAIMOH-
HbIX BOJH (BI'B) B OKeane siBiiseTcs MX TeHepalyst UCTOYHUKAMH BO3-
MYIICHUH pa3IMuHON (U3NYECKON IPUPOIBI: €CTECTBEHHOTO (IBUXKY-
recss BO3MYIIEHUS aTMoc(epHOro JaBieHMsI, 00TEKaHHE HEPOBHO-
cTelt penbeda okeaHa, OIBETPEHHBIE TOPHI) U AHTPOIIOT€HHOTO (MOP-
CKH€ TEXHOJIOTUYECKHE KOHCTPYKIIMH, CXJIOIBIBAaHUE 001acTh TypOy-
JICHTHOTO TIepEeMEIINBaHHUS, ITOABOIHBIE B3PHIBBI) XapakTepoB. Kaca-
TEJIbHOE HaIlpsHKEHHE BETPa, CO3/1aBAEMOE JIBMXKYILIUMCS yparaHom,
MOXKET (OPMHUPOBATh HA OKEAHUYECKOH MOBEPXHOCTH CTPYKTYpPYy B
BUJI€ JBIKYLIEHCS BOPOHKHU C MOYTH pajuaibHOW cuMmMmeTpueil. Kak
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[TOKAa3bIBAIOT PE3yibTaThl MOHUTOPUHTa MHUpPOBOTO OKEaHa, ABHKY-
Uecsl BO3MYILIEHUSI MOPCKOI MMOBEPXHOCTH SIBIISIFOTCSI OJTHUM M3 OC-
HOBHBIX TPUPOIHBIX MEXAaHU3MOB TE€Hepalruu HWHTeHCHBHbIX BI'B
Pacnpoctpanenue nucneprupyromux BI'B u coznaBaeMble MU BOJI-
HOBBIE KapTUHBI Ha OOJIBIINX PACCTOSHHUAX OT HCTOUHUKOB BO3MYILIE-
HHAN (MHOTO OOJIBIITMX €T0 XapaKTEePHBIX Pa3MEpPOB) MPAKTUICCKH HE
3aBHCHT OT UX (YOPMBI U ONPEAETIAECTCS TOIBKO 3aKOHOM JAUCIIEPCHH U
CKOPOCTBIO HCTOYHUKA.

Pemena 3a1aua 0 NOCTPOSCHUN aHATUTHYECKUX PEIICHUH, ONHCHI-
BaroIIMX reHepanuio BI'B Branu ot HeTOKaabHOro HCTOYHUKA BO3MY-
IIeHHH, KOTOPBIH JABIKETCS Ha MMOBEPXHOCTH CTPATH(PUIIMPOBAHHOTO
OKeaHa KOHeYHOH TiTyOnHBL. Vcroms30BaHO MOAETHHOE pacipeee-
Hue (HOPMBI ICTOYHMKA, 00Ja1arolee paaualbHOW CHMMETpUEH, KO-
TOPOE KAYECTBEHHO BEPHO OMMCHIBAET OCHOBHBIE MNPOCTPAHCTBEHHO-
BPEMEHHBIE XapAKTEPUCTUKU MNPUPOAHBIX HCTOYHUKOB TE€HEpaluu
BI'B. Pemenne nmeeT Buj psia o COOCTBEHHBIM ()yHKIIHSIM OCHOB-
HOM CHIeKTpajbHOM 33/1a4ll ypaBHEHUS BHYTPEHHUX T'PaBUTALIMOHHBIX
BoyiH. JlaneHue monst BI'B Ha GoibIINX pacCTOSHUSIX OT JBUXKYIIE-
rocs HeNOKaJIbHOI0 MCTOYHMKA OIMpPEENIIeTCsl 3aKOHOM TUCTIEPCUH U
CKOpPOCTHIO HCTOYHUKA.

[TomyuenHble pe3ynbTaThl MO3BOJSAIOT OLEHUBATh BapHalllu JTOH-
HOTO JTaBJICHHsI HA MOPCKOM JIHE, YTO BKHO IS pa3padOTKH METOJIOB
peructpanuu BI'B B okeane. B panbHell 30He BO30YkIaeMbIe BOJIHO-
BbI€ MOJISI OTHOCUTENBHO MaJlbl IO AMIUIUTYAE M, KaK MPaBUIIO, XO-
pPOILIO ONHUCHIBAIOTCS C MOMOILIBIO JIMHEHHBIX YpaBHEHUN, [OATOMY
MIpU UCCIEAOBAHUM AalibHEro pacnpocTpaneHus BI'B npsmele uuc-
JISHHBIE pacyeThl Helleecoo0pa3Hbl. HadansHbie U TpaHUYHBIE YCIIO-
BUSI 111 KOHKPETHBIX HEJIOKAJbHBIX JBHXYIIUXCS HUCTOUHUKOB BO3-
MYIICHUH JOJIKHBI ONPENEISITHCS U3 Pe3yIbTaTOB MPSIMOT0 YHUCIICH-
HOT'O MOJEJIHUPOBAHUS MMOJTHONU CUCTEMBI YPaBHEHUI IT'HIPOIMHAMUKHI
WM U3 CYry0O OIIEHOYHBIX TOTYIMITHPUIESCKHX COOOPKEHHUH, T103-
BOJISTIOIIMX aJI€KBAaTHO allPOKCHMHUPOBATh peasibHble HEJIOKaTbHBIE
WMCTOYHHUKY Bo3MyIIeHUH. [lomy4yeHHbIe pereHns 1al0T BO3MOXKHOCTb
3 PEKTHBHO PaCCUYUTHIBATH OCHOBHBIC aMITIUTYTHO-(a30BbIe Xapak-
TEPUCTUKH BO30YKIaeMbIX aanbHuX rnoseid BI'B, u, kpome Toro, ka-
YECTBEHHO aHAJM3UPOBATh MOIYYECHHBIE PEIICHHUS, YTO BAXKHO IUIA
MIPaBIJIHOM MTOCTAHOBKH 00JIee CIIOKHBIX MAaTEMaTHUYECKUX MOJIETIeH
BOJIHOBOM JUHAMHKH OK€aHa.

Pabora BoimonneHa npu ¢puHancoBoi noanepxke POOU, rpant
20-01-00111A.
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BHETPOIIMYECKHUE IIUKJIOHBI CEBEPHOI
ATJAHTHKH IO PAHOHAM TEHE3HCA

Baszuniosa H.A.

BHUUT MH-MI]]], 2. Obnunck, Poccus,
nav@meteo.ru

KiroueBble cioBa: BHETPOIINMYECKUE IUKIIOHBI, paﬁOHBI TCHE3HCa
OUKJIOHOB, HUKIOHHWYCCKAs aKTUBHOCTD.

BHeTrponnyeckre IUKIOHBL, BBIXOASIINE HA €BPONIEHCKYIO TEppu-
topuro Poccuu ¢ akBaTopun CeBepHOM ATJIaHTHUKH, OKa3bIBAIOT 3HA-
YUTEIHHOE BIMSHHUE Ha MPOLIECCHI, TPOUCXOAAIINE B KITUMATHYECKOU
cucreme O6eperoBoii 30HI Mopeii Poccnn. Llenpio HacTosmeit paboTs
SIBIISIETCS. CPABHEHUE KOJIMYECTBA M XAPAKTEPHCTUK T€HEPUPYEMBIX
BHETPONMUYECKHUX LIUKJIOHOB B pa3lu4HbIX paitoHax CeBepHOU ATnaH-
THKH, B paliOHaX CEeBEpHBIX eBpomeiickux mMopeil n CpennzeMHOro
MOps TO JaHHBIM JByX peaHanm3oB, ERA-5 (ECMWF) u
NCAR/NCEP/DOE B 3uMHIOI0 TOJIOBHHY roja 3a mepuox 1979—
2020 rr.

LleHTpBl OUKIOHOB M TPAEKTOPUM UX CMEIIECHHs pacCUMTaHbl Ha
OCHOBE METOJa aBTOMATHYECKOW HIACHTU(HUKAUHWK MO 6-4aCOBBIM
JTaHHBIM atMocdepHoro nasjieHus Ha ypoBHe Mops (MSLP) B y3max
cetku ¢ mrarom 2,5° peananuza-2 NCAR/NCEP/DOE u 1,25° peana-
nmu3a ERA-5. Jlnsa ananmza oTOMpanuch TpaeKTOPUHU NUKIIOHOB C JUTH-
HOW XM3HU OT 12 vacoB u OoJee.

CpaBHEHHE HMHTErpalbHOTO KOJIMYECTBA TPACKTOPHH IMKIIOHOB,
PacCYMTAaHHOTO 10 JAHHBIM JIByX PEaHaJIM30B M OJHOMY M TOMY XK€
METOAY UACHTU(HUKALMY LIEHTPOB LMKIOHOB, OPUEHTHPOBAHHOMY Ha
mar ceTku 2,5° B OIpeJIeICHUH TIePBOi M300aphbl BOKPYT IIEHTpA, 0-
Ka3bIBaeT CYIIECTBEHHBIC PA3IHUMs MEXIy peaHaTU3aMH B KOJIUYe-
CTBE I€HEPUPYEMBIX IMKJIOHOB 10 pailoHaM renesuca. Cucremarnye-
CKH BO BCEX paiioHax OOJbIIe TUKIOHOB HICHTU(DHUIIUPYETCS 110 JIaH-
HBIM peaHanm3a ERA-5. MakcuManbHOE KOJTUYECTBO ITUKIIOHOB IO
0001M peaHanr3aM reHEPUPYETCsl B YMEPEHHBIX U CYyOIOISAPHBIX IIH-
porax CeBepHOU ATIAHTHKH, B 3THX XK€ palloHax HaOJIOAAOTCS U
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MaKCHUMaJIbHbIE OTIIMYMA MEXAY peaHanuzamu. Emie Oomnbinee kosu-
YEeCTBO LIMKJIOHOB BO BCEX palioHaX reHe3uca MO JaHHBIM peaHaIn3a
ERA-5 naentuduuupyercs ¢ MCMOIb30BaHUEM BTOPOH MoAH(DUKa-
UM, C Y4eTOM mara ceTku 1,25°, 4To MO3BOJISET BBISABISATH MEHEeE
KpYIHbIE IUKJIOHBI. HeCMOTps Ha CyIIeCTBEHHBIE OTIMYMS B KOJIYe-
CTBE BBIABIISIEMBIX LIUKJIOHOB, pAaCU€Thl 10 000MM peaHann3aM JeMOH-
CTPUPYIOT TEHIEHIIHIO K POCTY KOJMYECTBA TeHEPUPYEMBIX IUKIOHOB
B 3UMHIOIO IIOJIOBUHY T'0/la B T€UYEHHE IEPUOJA UCCIIEOBAHUS, OCO-
OEHHO B IOCJIEHHUE ACCATH JIET, KAK B OTIEJIBHBIX paiioHax, TaKk U BO
BceM B peruone CeBepHON ATIaHTHUKH.

AHanmu3 MEXTOA0BONW N3MEHUYMBOCTH XapaKTEPUCTHK IIMKIOHUYE-
CKOM aKTHBHOCTH, IPOBEJIEHHBIA 17151 pailoHOB MCIaHICKOr0 MUHHU-
MyMa U bapeHrieBa Mopsi, TakKe IMOKa3al0 CYIIECTBEHHOE OTIHYHE
MEXy PeaHAIM3aMU. B Kax bl OTAENbHBINA 3UMHUIN CE30H BCErO IIe-
pHoAa HCCIENOBaHUS IPU CPABHUTEIBHO OJMHAKOBOM KOJIWYECTBE
ITyOOKHMX LIMKIOHOB 3HAUYEHHS MHICKCA HUKIOHUYECKON aKTUBHOCTH
(uHTETpabHAS CyMMa aHOMAIIMi aTMOC(EpPHOTO AaBJICHUS B IEHTPaxX
IMKIIOHOB 32 CE30H) 1Mo JaHHBIM peaHanm3a ERA-5 B atux paifonax
OKa3aJuCh 3HAYMTENBHO BbIIIE. DTO CBS3aHO Kak ¢ Oosee BBICOKON
WHTEHCUBHOCTBIO IITYOOKUX IMKJIOHOB, TaK U ¢ 00j1ee BHICOKUM KOJTH-
YECTBOM YMEPECHHBIX ITUKJIOHOB, BBISBIISIEMBIX 110 TaHHBIM ERA-5 1o
cpasuenuto ¢ peananmuzom NCAR/NCEP/DOE. Ipu 5ToM U3MeHYH-
BOCTh XapaKTEPHCTHK NUKIOHMYECKOH aKTHBHOCTH B BBIOpaHHBIX
paiioHax, paccuMTaHHas 1mo JaHHBIM ERA-5, xopomio koppenupyer ¢
W3MEHYNBOCTHIO, ony4derHoi mo nanasiMm NCAR/NCEP/DOE.

CpaBHEHHE XapaKTEPUCTUK LHUKJIOHUYECKOW aKTUBHOCTH, IOJY-
YEHHBIX OJTHIM METOJIOM, HO C CTIOJIb30BAHUEM PAa3HBIX PEaHAIN30B,
JEMOHCTPHPYET 3aBHCUMOCTh STHX XapaKTEPUCTHK OT BbIOOpa JaH-
HBIX, KOTOPBIE OTJIMYAIOTCSI UCXOJHON YMCICHHOW MOJEINbIO, IaroM
CeTKH. AHalM3 KOJUYECTBA U WHTCHCHUBHOCTH LIUKJIOHOB, TOJNyYeH-
HBIX Pa3HBIMH METOJIaMH TI0 IAaHHBIM OJTHOTO peaHan3a MOKa3bIBacT,
YTO pe3yJbTaThl B 3HAUUTENILHON CTENECHH ONMPENEIIIOTCS BEIOOPOM
CXeMBbI HIEHTU(UKALIMY U pacyeTa TPACKTOPUI LIMKIOHOB.
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OCOBEHHOCTHU TEPMUYECKOI'O PEXKUMA
MMPUBPEKHOM 30HbI IPUMOPCKOI'O KPASI B 2020 I.
HA ®OHE NOCJEJHUX JECSITAJIETHMR
(IMOHCKOE MOPE, TATAPCKHI1 IPOJIUB)

T"aiixo JI.A.

TOH JIBO PAH, 2. Braousocmox, Poccus
gayko@yandex.ru

KiroueBbie ci10Ba: aHOMaMU TEMIEPATyphl BOXABI, aHOMAIMH
TEMIEpaTypsl BO3AyXa, KIMMaTHYecKas HOPMa, THIPOMETEO-
poJiorudeckue craHuuy, Tatapckuil nposus, SInoHCKOE MOpe.

HccnemoBanne ocoOeHHOCTEH TEMIIEpPaTypHOTO peXUMa IPH-
OpexHol 30HbI [Ipumopckoro kpast B 2020 r. mpoBOIMIOCH MO JaH-
HBIM HaONIOJCHWH Ha TISITH THUAPOMETEOPOJIOTHYECKHX CTaHIIMSIX
('MC) Ilpumopckoro YI'KC, pacromokeHHBIX BIOJb MOOEPEkKbs
[IpuMopbst: Tpu CTaHIMM Ha Ore pailoHa U JBE — Ha BOCTOKe. [l
OTIpe/ieTICHHs] PAa3INYMii B 3HAYEHHUSIX aHOMAJIUN TeMIepaTyphl BObI
u Bo3ayxa Ha 'MC Ilpumopss B 2020 r., B 3aBUCUMOCTH OT BBIOOpa
KJIMMAaTH4eCKOW HOPMBI, OBLIO MTPOBEICHO CPAaBHEHUE CPEAHEMECY-
HBIX U CpPEIHEroZIoBbIX 3HAYCHHH aHOMAalMi TeMIepaTypbl OTHOCH-
TenpHO ctaHAapTHOH (1961-1990 rr.) (CH), mpuHATO# B HacTodIEe
Bpems (19812010 rr.) (ITH) u woBoit (1991-2020 rr.) (HH) kmuma-
THYECKUX HOpM. {7151 0600mEHHOIO aHaKM3a 110 CTAaHLIUSAM B Cpe/iHe-
TOJIOBOM aclleKTe PaCCMOTPEHBI HHTErpaIbHbIe aHOMAJIMH CpeTHEME-
CSYHBIX 3HAYEHUI TeMIlepaTypbl BOJAbl U Bo3ayxa. Camble BBICOKHE
OTKJIOHEHHA TemriepaTypsl Boabl Obmu oT CH, otHOCuTensHO ITH nx
BEJIMYMHA 110 CTAHIUSAM YMEHbBIINIAch, HO B pa3HbIX mpezenax. OT-
HocutenbHO HH BhICOKHE MONOXKHUTENbHBIE aHOMAJIMK OTMEYEHBI Ha
CEeBEpPO-BOCTOYHOM MOOEpEXbE, a Ha IOro-3aaHOM BBISBJICHBI 1aXKe
OTpHIaTeIbHbIE aHOMATNU. BO3M0OXHO, Ha TeMIiepaTypy BOJBI CyIIe-
CTBEHHBIE BIHMSHIE OKa3bIBA€T MECTHAS MUPKYJIALMSA BoA. B pacmpe-
JICJIEHUN OTKJIOHEHUH Temmeparypsl Bo3ayxa Ha ['MC Ilpumopss B
2020 . mpociexuBaeTcs 00JbIlas 0JHOPOTHOCT HPHU TEPEX0Jie OT
CTAaHIMU K CTAHLIMU U OT OJTHOM HOPMBI K JPYIOH, XOTS KaX /101 CTaH-
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LY IPUCYIIN CBOM KIMMaTHYECKHE OCOOCHHOCTH. [ 07J0BBIE KyMYyJIsI-
TUBHBIC AHOMAJIMH IIOJIOKHUTEJIbHBl 1 PABHOMEPHO YMEHBIIAIOTCSA OT
CH kx HH.

Taxoke ObTO MPOBENEHO CpaBHEHHE aHOMAIMI TeMIepaTypsl Mo
mpéM mekamam (1991-2000; 2001-2010; 20112020 rT.), paccyrTan-
Hex oT CH. CpaBHeHue 1o fexafgaM BBISIBUIIO ITIOHM)KEHUE TeMIlepa-
TypHI BOJIBI B iekaOpe Bo Bce nekaapl. Ha BocTouHOM moGepexbe oT-
puIaTeIbHbIe aHOMAJTUN OBLIM OTMEUCHBI TaKXKe B OKTIOpe-HosiOpe
BO 2-# mekazne u B (heBpasie m MapTe B 3-i. Ha Bcex cTaHmMsIX BO Bce
JIeKaJbl TEIJIee CTAIN BCE MECSIBI C anpeisi 10 CeHTA0pb, HO Hanbo-
Jiee OTeTJIeNd JIETHIUE MECAIbl, 0COOCHHO HIOJb B 1-10 U 3-10 AeKabl
U UIOHb — BO 2-10. Pacmpenenenue anoManuii TeMneparypsl Bo3ayxa
B OOIIMX YepTax MOBTOPSET KapTUHY TEMIEpaTyphl BOIBI: TaKKe
Han0o0JIee XOJOAHBIM CTal JcKaOph, a HanOoJiee TEIIBIMU — JICTHHUE
Mecsnbl. CyMMapHbIe OTKJIOHEHHS TEMIIEPaTypPhl BOJBI IT0 BCEM CTaH-
M B 1-# nexane coctaBmd 3,6 °C, Bo 2-ii — 2,7 °C, B 3-i1 — 4,2 °C.
[To Temneparype Bo3myxa cooTBercTBeHHO 4,1 °C, 4,1 °Cu 5,2 °C.

CpaBHenue temmnepaTypsl Boabl B 2020 u 2019 rr. oT npuHATOR
HOPMBI TOKa3aJI0, YTO PAaCHpeAeCHUE aHOMAIM{ TeMIepaTyphl Ha
CTaHIMAX HOCUT MO3aum4HbIi xapaktep. B 2020 r., mo cpaBHeHHIO €
2019 r., caMbIM TEMIBIM CTal OKTSIOPb, & CAMBIM XOJIOIHBIM — MapT.
B cpeaneronoBoM acrnekte TemmepaTypa BoAsl Beipocia Ha 1,0 °C.
Pacnipenenenve anomanuii Temnepatyps! Bozayxa B 2019 u 2020 rr.
Ha CTAaHIMSIX HOCUT OoJiee YIOPSJOYCHHBIH XapaKkTep, 4eM TeMIiepa-
TYpbl BOZABl. B 1lenoM mo cTaHIusM B CPEOHEr0I0BOM ACIEKTE B
2020 r. oTMeueHO MOBBIILIEHHE TemMIepaTypsl Bo3ayxa Ha 0,8 °C. Ca-
MO€ 3HAYUTENILHOE YBEIMUSHUE TeMIIEPaTyPhl IPOHU30IILIO B HOSIOpeE,
a HauOoJIbllIee CHIYKEHUE — B ampere.

B 3axioueHne MOXXKHO OTMETHTB, UTO B LIEJIOM T10 pailoHy Temiie-
parypHblii GOH MOBBICWIICS B 3-10 JIEKafy, T. €. CaMbIM TEIIBIM CTall
nepuoy 2011-2020 rr.
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HOBBII MOAXO0/1 K JEKOMIO3ULMYU CUCTEMbI
YPABHEHMI1 HETUJJPOCTATUYECKOI JTUHAMUKH
OKEAHA HA BAPOTPOITHYIO U BAPOKJIMHHYIO
COCTABJISIIOILIME Y HOBBIi KJIACC
KOHCEPBATHBHO-XAPAKTEPUCTHYECKHUX
YUCJEHHBIX MOJEJEN

TI'onoBuzuun B.M., 3anecuslii B.b., CosioBbeB A.B.

MI'Y, e. Mockea, Poccus
UBM PAH, 2. Mockea, Poccus
UBPAD PAH, 2. Mockea, Poccus
gol@ibrae.ac.ru

KiroueBble  cJI0Ba:  HETHAPOCTaTHYECKass MOJENb  OKEaHa,
CTpaTU()UMIMPOBAHHBIE  TEUEHHs,  CBOOOAHAS  IOBEPXHOCTH,
OapOKJIMHHBIC TEYEHHUS, OapOTPONHBIC YpaBHEHHS, YHUCICHHAS
MO/I€JIb, KOHCEPBATUBHO —XapaKTEPUCTHUECKUN aJITOPUTM.

B umcIeHHBIX MOJETISIX TeUCHUS! CTPATU(GUIIMPOBAHHON KHUKOCTH
CO CBOOO/IHOW BEpXHEH IpaHHIICH YacTo BBIIEISIOT IMOJCHCTEMY Oa-
POTPOITHBIX YpaBHEHHH, ONIMCHIBAIONINX OBICTPHIE BHEIIIHUE I'PaBUTa-
IIMOHHBIC BOJIHBI. Hen3BeCTHBIMU NIEPEMEHHBIMU B 0ApOTPOITHO# CH-
cTeMe SBISIOTCS YPOBeHb okeaHa (popma cBOOOTHON MOBEPXHOCTH)
U OCpEIHEHHBIE 1Mo IiTyOMHe ckopocTu TeueHuil. [lomHoe pemenune
NPE/ICTABISIETCS B BUAE CYyMMBI OApOTPOIHBIX IIEPEMEHHBIX, 3aBHCS-
HIMX OT IByX TOPH30HTANILHBIX KOOPJAMHAT U BPEMEHH, U pelieHus Oa-
POKJIMHHOM CHCTEMBI ypaBHEHMH, TOTOJHSIONEH 0apOTPOIHYIO CH-
CTeMy JI0 TOJTHOM ncxoHoi. Takoe pa3neneHne mo3BoIseT paciien-
JSITh YMCIICHHBIN aJTOPUTM HA JIBE COCTABJISIOIINX, OMHCHIBAOIINX
OBICTpBIC U ME/JICHHBIE JIBW)KCHHSI 1 MUHUMU3UPOBATH BHIYHUCIHTEIIb-
HBIE 3aTPaThI.

JleKoMTIO3UIUST ypaBHEHU# CTpaTHOUIMPOBAHHON KHUIKOCTU CO
cBOOO/IHOM BepXHel rpaHMIlei Ha OapOTPOITHYIO U OAPOKIIMHHYIO CO-
CTaBJISIIOIINE HE SIBISIETCS OJJHO3HA4YHOW. B noknane paccmarpuBa-
€TCsl HOBBIW TTOJIXOJl K TAKOMY PaCIICIUICHUIO, HE OIMPAIOLIHIACS Ha
TPaJUIIMOHHYIO MPOIETypYy OCPEIHEHUs 1o riryouHe. baporpornHeie
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CKOPOCTH B O0IIIEM clTy4dae MOTYT HEe COBIIAIaTh CO CPEIHUMH TIO TITy-
OouHe, 4To obecreynBaeT OONBITYI0 THOKOCTh MPHU BBIOOpPE METOIA
YUCIICHHOTO PEIICHMSI.

HoBplii moaXx0 WILTFOCTPUPYETCS Ha TPUMEPE TOCTAHOBKY 33JIa4H
HETUAPOCTATUIECKON JUHAMHUKH W AITOPUTME €€ PEIICHUSI, UCIIOIb-
3YIOIIEM KOHCEPBATHBHO-XAPAKTEPUCTUUCCKYIO PA3HOCTHYIO CXEMY.

MOJIEJIMPOBAHUE JIABOPATOPHBIX
9KCHEPUMEHTOB IO UCCJIEJOBAHUIO JTUHAMHUKA
BHYTPEHHHUX BOJIH B CTPATU®ULIMPOBAHHOM
J)KUJIKOCTU TUAPOCTATUYECKOM MOJEIN
CABARET-MFSH

Tonousnun B.M.%, Maiiopos ITaBex A.'?,
Maiiopos Iletp A.>?, CostoBbeB A.B.2

MIY, 2. Mockea, Poccus,
gol@ibrae.ac.ru
2UBPAD PAH, 2. Mockesa, Poccus
pavel.a.mayorov@gmail.com, maiorov.peter@gmail.com
SUBPADPAH,
solovjev@ibrae.ac.ru

KiroueBbie cioBa: BBIUMCIIUTEIbHAS TUAPOJMHAMUKA,
CTpaTH(OUIIMPOBAHHBIA TIOTOK, MaTeMaTHYeCKOe MOJCITUPOBaHUE,
naboparopHsie skcriepuMeHThl, cxemMa KABAPE, Banunarust.

B pabGote npezcraBiieHbl pe3yibTaThl YHCICHHOTO MOJICIHPOBa-
HUS TaOOPAaTOPHBIX 3KCIEPHUMEHTOB IO THIPOCTATHYECKOW MOJENN
CABARET-MFSH, noapo0Ho onricanHoii B [1].

OCHOBY YHCIIEHHOW METOAWKH COCTaBISIOT YpPaBHEHHS MHOTO-
CIIOTHOW MENKOW BOJBI C y4eTOM OOMEHa MacCOl W UMITYJIHCOM
MEXy CIOsMU. UNCIIEHHOE pElIeHNE ITUX YPaBHEHUI OCYIIECTBIIS-
erca no cxeme KABAPE ¢ npumenenuem npouenyps! GuibTpanuu
MTOTOKOBBIX ITEPEMEHHBIX I KOMIICHCAIINH TUIOX0H 00YCIOBIEHHO-
CTH TUApPOCTaTHYEeCKOro npubmmkeHus. IlapameTpsl ¢unbTpanmn
NoAOUPAIOTCSl SMIMPUYECKH Ha Psifie MOACIBHBIX 3a/1ad U3 YCIOBHS
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MUHHMYyMa HEOOXOAMMOM AJIsi COXpaHEeHHs yCTOWYMBOCTU JHCCHIIA-
LU SHEPTUH U B JaJbHEHIIEM HEe BApbUPYIOTCS.

B monenupyeMbix 1a00paTOpHBIX SIKCIEPUMEHTAX U3y4aeTcsl pac-
MPOCTpaHeHUE MPHUIOHHBIX BHYTPEHHUX BOJH B CTPATU(HUIIMPOBAH-
HOMW >KHIKOCTH, BOSHUKAIOIINX [IPY MTHOBEHHOM M3BJICUEHHH Iepe-
TOPOAKH, OTACIIIOIEH PacTBOP C 3aJaHHBIM BEPTUKAJIBHBIM pacIpe-
JIEJIEHUEM COJIEHOCTH OT MPECHOM BOJBI B ATMHHOM IPSAMOYTOJIBHOM
KaHane. PacueTsl mpoBOOMINCH C IETbI0 BepU(UKALMKA YUCICHHOM
MOJIETIY Ha peajIbHBIX JaHHBIX M UCCIIEOBAHNUS BKJIA/IA PA3IUYHBIX dJ1e-
MEHTOB aJITOPUTMa B YUCICHHYIO TUCCHUIALINIO CBOOOTHOM SHEPIHH.

B pesynbrare npoBeaeHUss MHOTHX CEPHIl pacdeToOB BBISICHHIIOCH,
YTO paHee HaliJeHHbIE apaMeTphl (PUIbTpaLuy 00ECTICUHBAIOT XOPO-
1iee COBMNAJACHUE PACUCTHBIX AAHHBIX C PE3YJNbTaTaMH HATypPHBIX
HaOJIOIEHUI BO BCEX dKCIIEpUMEHTaX. BapbupoBaHue 3TUX TTapamer-
POB HE3HAYUTENIFHO CKa3bIBAETCSl HA CKOPOCTH JWCCHIIAIMU CBOOOI-
HoH 3Hepruu. OCHOBHOM BKJIAJ B JUCCUNALUIO 1a€T HEJIMHEHHAs KOp-
pPEeKLMs MOTOKOB KOHCEPBAaTHUBHO-XapaKTEPHUCTUUECKON pa3HOCTHOM
CXEeMbI, OCHOBaHHas Ha MPHUHIMIIE MaKCUMyMmMa M He HUMerolas
HACTPOEYHBIX MapaMeTpoB. VIMEHHO OHa OTBETCTBEHHA 3a COBHAaJe-
HUE PAcyYETHBIX JTAHHBIX, BBHITIOJHEHHBIX 0€3 MPUBJICUCHHST MOJCIEH
TypOyJIEHTHOCTH C peajJbHBIMU TYPOYICHTHBIMH TCUCHHSIMU.

Panee, B paborax [2,3] ObLIO MOKa3aHO, YTO TaKas HEIHMHEWHas
KOPpEKLHMs IO03BOJsieT 0e3 HAaCTPOEUHBIX MapaMeTpoB IMPOBOIUTH
aJIeKBaTHBIE pacyeThl TypOyJICHTHBIX TEUEHUH ¢ OONBIINMH YHCIaMU
PeliHonpica MpU HEMOJHOM pa3pelieHdH CIeKTpa TypOYJIeHTHBIX
MyJIECAIK B 3a7ja4aXx CBOOOJHON U BBIHYXKJEHHONW KOHBEKIIMH. JTO
JTaeT HEKOTOpbIE OCHOBAHHMS MOJAraTh, YTO BCTPOEHHYIO B MO/IENb
CABARET-MFSH koppekI o moTOKOB MOKHO TPaKTOBAaTh KaK YHU-
BEpcalbHYI0 OecrapaMeTpHyecKyl0 MOJeNlb TypOyJIEHTHOCTH, HC-
KITIOYAIOLTYI0 HEOOXOIUMOCTb MPUMEHEHHUSI KAKUX-TTH00 IPyrux Mo-
nenel TypOyJIEHTHOCTH.

1. T'onosusnuu B.M., Maitopos [lasen A., Maiiopos [letp A., Co-
n0oBbeB A.B. HOBBII 4MCIEHHBIN alropuT™M Al ypaBHEHUH MHOTIO-
CIIOITHOW MEJKOW BOJBI Ha OCHOBE THIEPOOITMUECKON TEKOMIIO3UIINN
u cxembl KABAPE, Mopckoii runpodusndeckuii xxypHan,2019, tom
35, Ne 6, c. 600-620.

2. 'onosusuun B.M., Kopotkun U.A., ®unorenos C.A. becnapa-
METPUYECKUI YHCIEHHBI METOJ JUIi pacdyeTra TePMOKOHBEKIIUH B
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MPSIMOYTONIFHBIX KaBEPHAX B IIMPOKOM JanariazoHe uucen Pemnes, Boi-
YUCIIMTE/IbHAS MEXaHHKa CIUIOMHBIX cpea,2015, Tom 8, Ne 1, ¢. 60-70.

3. I'moror B.IO., T'omoBmznua B.M., Cepreenxko K.M. LES-
MOJICTUPOBaHUE TYPOYJIIEHTHOTO TETNIOOOMEHA TIPU TCUCHUH CBUHIIO-
BOTO TEIUIOHOCHTEISI B KPYTJIOW TpyOe MpH pasIiyHBIX duciax Peii-
HOJIbJICA, MaTtemaTtuueckoe moaeauposanne,2018, . 30, Ne 7, c. 46-53.

YYACTHE MI'1 1 UTHBIOM AH YCCP
B MEKIAYHAPOJHBIX ITPOEKTAX
IO UCCIIEAOBAHNIO MUPOBOI'O OKEAHA
B 70-X - 80-X 'OJAX MMPOIIJIOIO BEKA

I'op0anés B.A.

MI'IMO, 2. Mockea, Poccus
vlgorbanyov@gmail.com

KiroueBble cjoBa:  COBETCKO-DDAHIIV3ZCKOE  COTDVIHHYECTBO.
MexnpnasurensctBeHHOe cornamenne. COBDPAHC. Hucturvr
okeanorpadbun. uenrn KHEKCO. cranuus B Bunbdpanme, Samaym,
CUKAP, MOKAPHUB, ITOJIMMO/IE.

C 2021 r. Opranmsanus O6bveauaeHHbIx Haruit o0bsBuna Jlecs-
THJIETHE HayK 00 OKeaHe B MHTEpecax YCTOHUMBOIO pa3BUTHAL.

B cBs3u ¢ aTuM, peicTaBiseTCsl BaXKHBIM BCIIOMHHUTD, KaKUE YCH-
nus npennpuauMan Coserckuii Coro3, B YaCTHOCTH, HHCTUTYTHI AKa-
JeMUHU HayK YKpauHbl, U1l HaJa>KUBaHUS MEKAYHAPOIHOTO COTPY-
HUYECTBa B 00nacTu uccuenosanusi Muposoro okeana B 70-80-x ro-
Jax yIIeIIero Beka. JTo 0cOOEHHO BaKHO CleJaTh celyac, Koraa
HaIlMOHAJIbHBIE MCCIE0BaHNS MHpPOBOTO OKeaHa, U YK TeM Ooiee
yuactie Poccum B MeXIyHapOIHBIX MCCIEIOBAHHUIX MO W3BECTHBIM
MPUYMHAM B 3HAYUTEIILHONH Mepe OcIalJIeHBl.

B anpene 1979 r. 6bu10 noanucano MexmnpasutenscTBeHHOe Co-
rnamenne mexay Opannmeit 1 CCCP o coTpynHuuecTBe B 001aCTH
nccienoBannsa MupoBoro okeaHa. CoriamieHue MOAMUCAIA MUHH-
ctpbl uHOCTpaHHBIX Aes1 CCCP A. I'pombiko u @pannun XK. Opancya-
ITouce. Ha 0Oa3e sToro coriarmenus Obuia co3nana coemectHass Pado-
yas TpyIma, KoTopas IUIaHHpoBaja U KOOPAWHUPOBAIA COBMECTHBIE
pa6ote1. Co ctoponsr CCCP Pabodyro rpymnmy BO3TIaBHII aKaAeMHK
JL.M. BpexoBckux, a co croponsl @paniuu akagemuk JK.M. Ilepec.
CogeTtckas yacTh Pabodeii rpymis! GyHKIMOHMpPOBaIa B pamkax 1 oc-
komutreta CCCP mo nayke m texuuke (I'KHT), a dpanmysckas
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4acTh — B paMKax HallmoHaibHOIO IEHTpa 110 UCII0Ib30BaHUIO OKEeaHa
(KHEKCO).

CornameHnue 1ano, KOHEYHO, CEPbE3HbIN TOMYOK pa3BUTHIO JBY-
CTOPOHHET0 COTPYAHHUYECTBA B UCCIEA0BaHUU okeaHa. Ho oHo BO3-
HUKJIO HE Ha myctoM Mecre. Jlo moxnucanust CorjameHus Mexmy
CCCP u O®panmueit yxe B TeueHue 6omnee 10 et mpoBoaunmmch MH-
TEHCHBHBIE COBMECTHBIE Pa0OTHI.

B wactHOCTH, ObLTa pa3zpaborana CoBeTCKO-(paHIly3cKas Mpo-
rpamma COBOPAHC. C coBeTckoii CTOPOHBI PaOOTHI OCYIIECTBIISIT
Mopckoii ruapodu3ndecknii MHCTHTYT, ¢ ¢paHIiry3ckoi — Jlaboparo-
pusi ¢pusznyeckoir okeaHorpadpun HarmoHaapbHOTO My3esl €CTECTBEH-
HoM ucropun Ilapuxkckoro ynusepcutera U MHCTUTYT cTaTHCTHYe-
CKOW MeXaHUKH 1 TypOyneHTHocTH B Mapcene. I1o 3Toit mporpamme
ObuTH TipoBeeHbl skcneauiuu Ha HUC «Muxamn JIoMOHOCOBY» 10T
pyxoBoactBoM A.I'. KonecnukoBa B 1969 r. u Ha HUC «Akanemux
Bepuanckuit» non pykoogactsoM WU.E. Tumuenko B 1976 r., a Takxe
Ha ¢paniyzckom HUC «Jle-Cropya» moa pykosoactsom K. ['oHemna.

[MapannensHO McciaenoBaHUS MPOBOJMINCH HA YHUKAIBHOM Oye-
nmaboparopun «bopa-2». OrpoMHYIO poJib B TIOATOTOBKE U MPOBE/IE-
Huu npoekta COBOPAHC crirpanmu nupextop MI'U akanemux AH
YCCP Bb.A.Heneno u pupekrop My3esi €CTECTBEHHOM HCTOPUU
®paniun npodeccop Jlakomo.

Co ctoponst MI'U coBmecTHBIMU paboTaMu PYKOBOAMI AUPEKTOP
Wucturyra b.A. Henerno u co croporst MHBKOMa nupexrop UucTH-
tyTa B.E. 3auka. 3HaunTenbHBIMU COOBITHAMU B peasiM3aliiy IPUHS-
TOW MIPOTPaMMBI SIBUJIMCH 03HAKOMHTEJIBHBIE T0E3]IKH COBETCKHUX yue-
HBIX Bo @paniyio u ¢ppaniysckux yuensix B CCCP.

CoBerckue ydeHble mocetwnin MHctuTyT OkeaHorpagpuu [la-
pIKa — 3T0 yueOHOe OKeaHOrpaduIecKkoe yupexaeHne, OCHOBaHHOE
B 1906 r. npuaieM MoHnako Anbs0epToMm |, B cOCTaB KOTOPOTO TaKke
BxoauT OxeaHorpapudeckuil Mmy3eii B Monako. Ceiiuac B CBSI3U CO
100-netuem MHcTHUTYTA €My Jajid HOBOE Ha3BaHue — JIoM OKeaHOB.
Koneuno, neneranus mocetmia u caMm My3seit B MoHako.

[Mokaiyii, caMbIM 3aIIOMHHAIOLIMMCS B TamMsTU octancs OkeaHo-
rpadpuueckuii nentp KHEKCO B Bpecrte. 310 OBl 3aKpBITHIN 1151 T10-
CeIICHU WHOCTPaHLAMHU paiioH, HO JUII COBETCKOMW Jeierauuu cle-
nanu uckirouenre. Ceitgac ero emie OOJbIIE PAaCIIUPHIH U TIEpenMe-
HoBan B Wdpemep, psaoM cosznanu pas3BlieKaTeIbHBIH MOPCKOM
1eHTp OKeaHOIMOJINC C OTPOMHBIM OKEaHAPHYMOM.

SBnsAsACH MHTETPUPOBAHHBIM HAYYHO-MCCIIEIOBATEIILCKUM WHCTHU-
TyTOM MOpPCKHX Hayk, LIeHTp Bcerja BHOCWJI CBOM CYIIECTBEHHBIH
BKJIaJ] B HAI[MOHAIbHbIE U MEXAyHapOAHbIe uccienosanus. Mccneno-
BaHUs, MPOBOAUMBIE VHCTHTYTOM, COCPENOTOUYEHBI HAa TIOHUMaHHUH
¢u3nueckux, OMOreOXMMUYECKUX MPOLECCOB, KOTOPbIE MOTYT OBITH
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W3YUYCHBI C UCIOJIb30BaHUEM HOBBIX METOZOB HAaOJIIOJCHUS 32 OKea-
HOM U C TIOMOIIIBIO MOJIETMPOBAHHS.

Hanee neneranus mMoceTHja CTapeHIIyl0 OKeaHOTpadUUecKyro
ctaanuo B Bunbsdpanm-crop-Mep Ha JlazypHoMm Gepery. B 1882 r.,
Obl1a ocHOBaHa Jraboparopus B Buibdpanme. OHa pasMemniaiach B
3IaHWH, paHee apeHA0BaHHOM PycckuM (10TOM B KauecTBe yrojib-
Horo cknaga. Anekceid Kopotaes n3 Kuesckoro yHuBepcurera 4acto
nocemian J1abopaTopuio, H y HETO BO3HHKIIO XKEJaHWe CO3JaTh POC-
CHUIICKYTO NCCIIeIOBATEIbCKYIO 0a3y «PyCCKyIO 300JI0THYECKYIO CTaH-
nuto». B 1914 r. crannms Obuta mpuHATa Ha Oaanc MUHHCTEpPCTBA
npocsenieaus Poccuu ¢ rogoseiM OroxeToM B 18 000 py6. OmxHako
nocie 1917 r. ¢punancupoBanue 6bu10 npekpamieHo. B 1931 r. cran-
Lus nepenuia B BeneHue [lapmkckoro yHuBepcureTa.

[Tocne mocemenns Bunbdpanma ¢paHiry3ckue Xo3sieBa Mpuria-
CHJIM COBETCKUX YUYEHBIX Ha MOPCKYIO CTaHIMIO DHAYM B Mapcere.
OTO Hay4yHO-UCCIENOBATEIbCKUI MHCTUTYT, IIe MPOBOJATCS Mac-
mrabHble OKeaHorpadUIecKue U OHONIOTHIecKre uecieaoBanus. Ju-
pexTopoM MHcTuTyTa B TeueHue 35 neT OblI TIaBHBI KOOPIUHATOD
COBETCKO-(ppaHITy3CKOro coTpyaHudecTBa akagemuk JK.M. [lepec.

K .M. Ilepec u ®.Mapazanod Taxxe nocemranun CCCP u 3HakomMu-
JUCHh C COBETCKUMH OKEaHOTPaUUECKUMH YUpexJAeHHsIMU. B Tom
yucine onu nocetunin MI'M u UHBIOM AH YCCP.

b.A. Heneno opranu3oBai 0O4eHb TEILUTYIO BCTPEUy 3a TOBAPHIIIE-
CKHM YKUHOM B pecTopaHe y baiinapckux BopoT. OueHb XOpOIIHiA
tocT npousHec bopuc Anekceeuu Heneno. OH cka3zan, 4To B HCTO-
puu B3auMooTHoIeHui @pannnu 1 Poccun 06N pazHblie IEPUOABL:
nmoaseMbl U naziennd. [lonauTrka Beerna napiena HaJl 4eI0BEYECKIMHU
OTHOUICHUSIMH, HO UMEHHO 3TH OTHOIIIEHHS BCeTIa ObUIA OYeHb J100-
peiMu. U oH BbICKa3ai mokenaHue, 4TOObI OTIeNIbHBIE JIFOA1, OTACIIb-
HBIE COLIMAJIBHBIE CIIOH, M BOOOILE HAILIK HAPOBI B 1I€JIOM BCETAA JIPY-
KWIIA ¥ HAXOJIWJIM APYT Y ApyTa MOANEPKKY, He B3Upasi Ha MOJIUTHYE-
CKyI0 KOHBIOHKTYpY. Ilpencrasnsercsi, 4To 3TH CJIOBa OYEHb aKTy-
aJbHBI M CETOHS.

K coxanenuto, B nanpHeiieM coBeTcKo-(paHIly3cKoe COTPYAHHU-
4eCcTBO CTaJIo yracaTs, a nocie passaina CCCP nBycropoHHEE MEX-
npaBUTENLCTBEHHOE CoTanieHne MmoTepsuio IOpUINIECKyIO CHITY.

Jpyroii oYeHb Ba)KHOW ILJIONIAJKOH COBETCKO-(PPAHILy3CKOTO CO-
TpyaHudecTBa Obuia [Iporpamma CoBMeCTHBIX HccieioBanuit Kapuo-
ckoro mops (CUKAP) MexnpaBuTenbCTBEHHON OKeaHOTpaduuecKon
komuccun FOHECKO.

[ocne 1975 r. Iporpamma CUKAP 6bi1a npeoOpa3zoBana B Acco-
nranuio  MeXIpaBUTEILCTBEHHOW OKeaHOTpahUIecKOi KOMHUCCHH
IOHECKO nns KapuOckoro OacceilHa W TpHIIETAIONINX PaiiOHOB
(MOKAPUB). bonbiioii Bkaja pa3BUTHE HOBOW MPOrpaMMbl BHEC TO-
raamHuil yuensiii cekperaps MI'HU B.H.Epemees. ['nunpodpusnueckue
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paboThl IpeaycMaTpUBaId BCECTOPOHHEE U3YUEHHE CTPYKTYPBI U AU~
HaMHKH BO/I, BBISIBJICHHE 3aKOHOMEPHOCTEH (HOPMUPOBAHUS U U3MEH-
YUBOCTH THUAPOPUIUUECKUX, THAPOXUMHUYECCKUX, T€OPU3NICCKUX H
JPYTUX TMOJIeH peruoHa, YTOUHEHHE CXeM MOBEPXHOCTHOM M TTyOuH-
HOM mupKysun. B paborax mo nporpamme « MOKAPUbB» yaacTso-
Banu H. I1. bynrakos, I'. I'. HeyiiMun u MmHOTHE pyrue yuensie MI'U.

B pamkxax MOK IOHECKO ocymiecTBisiiace emie ojiHa Mpo-
rpaMMa, B KoTopoil akTuBHO ydactBoBasl FOHBIOM — 310 MexnyHa-
pOJIHAs KOMHCCHS 110 HAyYHBIM HcclieoBaHuAM Cpeu3eMHOr0 MOpst
(CHUCM). B paborax mo stoii mporpamme ydactBoBaimo HUC «Axka-
nemuk KoBanesckuit». PyxkoBoaun padoramu O.1".MupoHOB,

KpynHeiimmM, MOXHO cKa3aTbh, OecrpeneeHTHBIM, THAPO(U3U-
YECKHM COBETCKO-aMEPUKAHCKHM JKCIIEPUMEHTOM OBUT IMPOEKT
[NOJIMMOJIE, mnposenenusiit B 1977-1979 rr. Cambliit 607611101
o0beM HabmoaeHu# BinonHmI MI'U.

B MI'U 6pina pa3paborana [IporpamMma THIPOIOTHYECKUX Che-
MOK, MpPHUHATas B KadecTBE €IMHOM A BCEX CYIOB JKCIEIUIUH.
B nporpaMMy BOIIIJIO COBMECTHOE MEXIYHAapOJHOE HaydHOE Hccle-
JOBaHHE CHHONTUYECKUX BUXPEBBIX ABWXECHUH B OKEaHE.

Pezynprarel « [ TOJIMMOJEY, 3HauUTENbHO pAaCIIMPUIIN HALLIE IOHU-
MaHHe (pu3nyecKux nporeccos GOpMHUPOBAHUS U IBOJIIOLMH BUXPEH OT-
KPBITOTO OKeaHa U B LIEJIOM OKa3alli CUJIbHOE BIMSHME Ha JabHEHIINe
HCCIIEIOBAHMS CHHOIITUYECKUX IBHKEHUN B MUPOBOM OKEaHe.

XoTtenock OBl BRIPa3UTh HAAEKAY, 4TO B TeueHue 10-meTtns Hayk
00 oxeane, o0bsBiaeHHOro OOH, yuactne Poccum, u B wactHOCTH
MI'1 u UHBIOM, B MeXIyHapOIHBIX NPOrpaMMax HCCIEIOBAHMS
OKeaHa 3HAUYMTENIbHO aKTUBU3UPYETCS Ha OCHOBE HAKOIJIEHHOTO YK€
OTIBITA, ¥ XOTENOCH OBl TaK)Ke HA/IEATHCS, YTO BHOBD CO3/1aHHas Mex-
BEJOMCTBEHHAasI HallMOHAJIbHAsA OKeaHorpaduueckas komuccus Poc-
CHM NPOJAOJDKUT KOOPAMHHUPYIOIIYIO POJIb B MCCIeNoBaHUM Mupo-
BOT'0 OKeaHa, KOTOpas ¢ ycrexoM ocyuiecTsisiack OkeaHorpaduye-
ckuM komureroMm Coerckoro Coro3a BIIOTh A0 KOHIA 80-X IT.

CTATUCTHYECKHUE 3AKOHOMEPHOCTHU CTPOEHUSA
OJHOJIETHHUX TOPOCOB

I'yzenko P.Bb.

AAHUU, 2. Canxkm-Ilemepbype, Poccus
guzenko@aari.ru

KiroueBble ciaoBa: TOpoC, CTaTHUCTUYECKOE MOJAEIUPOBAHUE,
MophomeTpus, TepMOOypeHne, KOHCOMUIUPOBAHHBIHN CIIOM.

97



Cexups 1 «@yHIaMeHTaIbHbIC TIPOLECCH (POPMUPOBAHHMS M HBOJIFOLIMH MOPCKOM CpeIbl»

I'psimpl TOpocoB, BO3HUKAOLIME B pe3ysbTare AedopManuu Jbaa
O] ACHCTBHUEM CXKAaTUH, SBISIFOTCA XapAKTEPHBIM JIEMEHTOM JIEs-
HOTO TIOKPOBa 3aMep3aloliux akBaropui. Mx mopdomerpuyeckue,
MPOYHOCTHBIE U JTUHAMHUYECKUE XapPaKTEPHUCTUKU OOYyCIaBIUBAIOT
PHUCKH Ul IPOBEICHUS MOPCKHX OIEpalril B JIEIOBBIX YCIOBHIX U
3aKJIOYAIOT B ce€0€ OMacHOCTh ISl 0OBEKTOB MOPCKOM MH(PACTPYK-
Typsl Ha mensde. HaTypHoe uccnenoBanne TOpocoB SIBISIETCS CIOXK-
HBIM TIPOLIECCOM. DTO CBSI3aHO U C UX 3HAYUTEIbHBIMU pa3Mepamu
(11MHA KX MOXKET JOCTUraTh COTEH METPOB, a 00111asi TOJIIKHA JIbJa B
HUX HepeaKo npesbimaet 20 M) ¥ ¢ TEXHUYECKUMHU CIIOKHOCTSIMHU T10-
nydeHus: nHpopMalu o napameTpax BHyTpEeHHEU CTPYKTYpBI — TOJI-
mHe KoHcomuaupoanHoro cios (KC), mopucroctn — KOTOpEIE,
TJIAaBHBIM 00pa3oM, U ONIPEEIISIOT OCHOBHBIE JIEIOBBIC HATPY3KH.

B pabote npeacrasnen ananu3 nposeaeHHbIx AAHUUN B Mopsix
Kapckom u JlanteBpix B 2007—2017 rr. mojieBbIX HCCIIEIOBaHUI
129 onnomeTHUX TOpocoB. OTHENbHO OBUIM PAacCMOTPEHBI JBE BHI-
OOpKH, UMEIOIINE OTIMYHUTENbHBIE IPYr OT Apyra Mopdomerpuue-
CKHe OCOOEHHOCTH: TOPOCHI ApeH(YIOmero abaa U NpumnaiiHbe TOo-
pockl. OCHOBHBIM MHCTPYMEHTOM HCCJIEIOBaHUs MOphOMETpUH Jie-
IsiHBIX 00pasoBanuit (JIO) B 21 Beke sIBIsICTCS TEXHOIOTUS TEPMOOY-
PEHUS C 3aMUCHI0 CKOPOCTH OypeHus, paspadoranHas B AAHUU nox
pykoBoacTBoM B.A. MopeBa. AHanu3 3amuceil CKOPOCTH OypeHWUs,
MOJTYYEHHBIX C BBICOKOW JUCKPETHOCTHIO, TIO3BOJISIET UMETh JIETallb-
HYI0 HH(GOPMAIUIO O TOJIOKEHHUU CJIOEB JIbIa Pa3HOM IIOTHOCTH H
nostocteld BHYTpH JIO, U B pe3ynbrare ¢ BBICOKOH TOYHOCTBIO H JI0-
CTOBEPHOCTH ONPEAEIATh XapaKTEPUCTHKH BHYTPEHHEH CTPYKTYPHI.
Kommnekc nccnenoBaHus TOPOCOB TakKe OOBIYHO BKIIFOYAI: TaXeo-
METPUYECKYIO ChEMKY BEpXHEH MOBEPXHOCTH, TUAPOIOKAMOHHYIO H
BUJICO CbEMKHU HIDKHEH MOBEPXHOCTH, U3MEPEHHE OJIOKOB JIbJIa, Clla-
rarolyx Mapyc Topoca, U3MEPEHUE TONIIUH POBHOTO JIbJIA PAJIOM C
TOPOCOM, TIpOBeJIcHNE (PU3UKO-MEXaHUIECKUX UCCIICIOBAHU JIbJIA.

Uzmepenne 6J10KOB jbJia HE TPEOYeT CIONKHOTO 000PYAOBaHHS U
OOJIBLINX YEJIOBEYECKHX PECYPCOB. DTOT BUA WHPOPMALIUH SABIISETCS
HauOonee noctynHeM. JlanHbie 10 3382 OM0KaM MO3BOJIMIN YTOY-
HUTH 3aBUCUMOCTH MEXy TOJIINHON OJIOKOB M pa3MepaMu mapyca
TOpOCa, MPEIIOKUTH 3aBUCUMOCTh MEX/IY TOJIIHWHONW OJIOKOB U TITy-
OWHO KWJISI TOPOCA, BBISIBUTH OOIIYIO 3aKOHOMEPHOCTh, CBS3BIBAO-
YO CPENTHIOK TOJMIWHY OJOKOB C IMapaMeTpaMH BHelrHel Mopdo-
METPHUH TOPOCOB.
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VYuuThIBas, YTO MapaMeTphl Mapyca TOPOca MOKHO OIMpPEeIessTh
JUCTAaHIIMOHHO OECKOHTaKTHBIMU METOJJaMU, IOJTy4eHHE CTaTHCTHYC-
CKHUX CBS3€H MEXIY HUMHU U JIPYTHMMHU MOP(HOMETPUUECKUMH XapaK-
TEPUCTHKAMH TOpOCa MPEICTaBIsIeT MPaKTHUECKYI0 IEeHHOCTh. Mc-
MOJIB3ysl TaHHbIe U3MepeHui Ha 129 Topocax, HOIy4eHbl SMIHPHYE-
CKHME COOTHOLICHHsSI C BBICOKMMHU IIOKa3aTeNsIMH JeTepMHUHAINN
MEXy MaKCUMaJbHOH BBICOTON Iapyca U APYTHMMH MOpQoMeTpHrye-
CKUMH NapaMeTpaMHy; MIPEIIOKEHbI 3aBUCUMOCTH MEXIy [IUPUHAMU
KWJISL ¥ TIapyca, IUIOIAaAsIMH CPEIHUX CEUCHUI KU U Iapyca.

[Tokazana 3aBUCUMOCTH cpenHel Toamuabl KC TopocoB oT TemMire-
paTypHBIX YCIOBUH palloHa ¢ y4eTOM OLIEHKH CPEIHEro Bo3pacTta To-
pocos. IlomyyeHo 3HaueHHe sMOUpHUEcKoro ko3dduimenra, moka-
3pIBarolero orHomenue tommuHel KC Kk KBagpaTHOMY KOPHIO U3
CYMMBI Tpaayco-THeid Mopo3a. BrlsBieHa o0mas 3aKOHOMEPHOCTb
cBs13u Mexxay TommuHoi KC u napamerpamu BHEIHEH MoppoMeTprn
TOPOCOB.

[IpencraBiennble B paboTe OTHOUICHUSI MEXAY Pa3IMYHBIMU Xa-
PaKTEepUCTUKAMH TOPOCOB MO3BOJISIOT MEPEHTH OT OJHHUX Tapamer-
POB, KOTOPBIC OTHOCUTCIIBHO JICTKO U3MCPUTD, K IPYTUM, ITOJIYUCHUC
KOTOPBIX B MOJICBBIX YCIOBUAX 60.]166 TPYAOEMKO, U TEM CaAMbIM I103-
BOJISIFOT BOCCTAHOBUTH BCIO HEOOXOIUMYIO0 MOP(HOMETPUUECKYIO WH-
(hopMaruio o Topocax B JIOKaJTFHOM paifoHe, HeOOXOIUMYIO IS pac-
YeTa JIEAOBBIX HAarpy30K.

MN3MEHYUBOCTD BA3AJIBHOI'O TASIHUSI JIBJIA
B BACCEUHE ITPUATIAHTUYECKOU APKTUKH HA
OCHOBE JAHHBIX YUCJIEHHOI'O MOJAEJIMPOBAHUA

Jdanbmmna A.B.

AAHUU, 2. Canxkm-Ilemepbype, Poccus
danshina@aari.ru

KawueBbie  ciioBa:  Apkrhdeckudd  OacceifH,  YHCIIEHHOE
MOJIJIMPOBAHKE, MOJIENIH OKeaHa, MOPCKOH JieI.

B ycnoBusix Texymiero rio0anbHOTO MOTEIIeHUsI B APKTHKE 3a
MOCJICAHNE JECATHIIETHS PE3KO YMEHBUIMIIACH IUIOIAAb M TOJIHA
JIEASTHOTO MOKPOBA, a TAKXKE MPOU3OLUIM U3MEHEHHUS U B BO3PACTHOM
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COCTaBE JIbJa — 3HAYUTEIHBHO COKPATUIIACH IUIOIIAb MOPCKOTO JIbAA
Bo3pacToM He MeHee 5 seT. IlepeHoc Teria B OKeaHe Ha ceBep, a
TaKXKe er0 N3MEHUYUBOCTH BIHSAIOT HA MOPCKOM JICASIHOM TTOKPOB ApK-
THYECKOro OacceifHa, TeM caMbIM CIIOCOOCTBYSl MOTEIJICHUIO HIH
OXJIQXKICHUIO €70 BOAHOW TOILH.

B nmanHOM HcciienoBaHMM PacCMaTPUBAIOTCS M3MEHEHHMs, IIPOUC-
XOZSIIIIE B CKOPOCTH 0a3abHOTO TasiHUSA JIbJIa B MPUATIAHTUYECKOM
ApDKTHKE Ha OCHOBE [aHHBIX UHCIIEHHOTO MojenupoBanus. [lpu
OLIEHKE CKOPOCTU 0a3aJIbHOTO TasHUS JIESHOIO ITOKPOBA MCIIOJIb30-
BaJINCh PEKOHCTPYUPOBAHHBIE TEPMOXATUHHBIE MO U MOJISI CKOPO-
CTH TEYEHHUH, MOJIyYeHHBIE B X0/€ TpoBeAeHUs pacueToB ¢ 2000 mo
2020 rr. Ha permoHansHOi Momenun NEMO v3.6 ¢ BeicokuMm mpo-
CTpaHCTBEHHO-BPEMEHHBIM pa3pelieHueM. JlanHas KoHQUrypamus
moxaenr NEMO 0Orlia agantupoBaHa 1moj ycaoBHsS APKTHUECKOTO pe-
T'HOHA C 3alaHieM aTMoc(epHbIX (JOPCHHIOB HA OCHOBE IaHHBIX pea-
Hamm3a ERAS u 3amanneM ycrmoBuil Ha OTKPBITBHIX KAIKUAX TPAHUAIIAX
Ha OCHOBE JIJaHHBIX okeaHckoro peananuza MERCATOR.

Jnist momydeHus OLIEHKHU IEepeHoca Terjla U3 OKeaHa K JIeISTHOMY
MOKPOBY VISl YCJIOBHH CIIJIOYEHHOTO JIbAA, HAOMIOAAaBIINXCSI B HAYaJIe
TEKYILETO CTOJIETHS, @ TAKIKE B COBPEMEHHBIX YCIIOBHI Pa3pekeHHOTO
JpJa, OBLT MPOU3BENIEH pacyeT N3MEHEHUI BO BpEMEeHHU TeIuio3arnaca,
a TaKKe aJIBEKTUBHBIN MOTOK TEIIa B HECKOJIBKHUX PACUETHBIX CIOSIX
BOJIHOH TOJIIIY MCCIISIyeMOro 0acceina.

[Ipu nanbHelIIEM UCCIEIOBAHUN TECHOTHI CBS3M MEX]y Oa3aib-
HBIM TastHUEM JICASTHOTO MIOKPOBA M pacCYMTAaHHBIMM [TOTOKaMH TeTlIa,
TETJ103a11acoM OBIIIH BBIACIICHBI 00J1aCTH, B KOTOPBIX BIMSIHUE aBEK-
UM TeIUIa M TeIulo3amaca Ha CKOPOCTh TasHUs Jibla Haubolee Be-
JIUKO.

AHanu3 U3MEHEHHS CKOPOCTH TasHUS Ha HW)KHEH rpaHuLe Jiens-
HOI'0 IMOKpPOBa B 3MMHHUE MCCAIbI BbISABUII, UTO B LICJIOM B COBPEMCH-
HBIX KIIMMaTUYCCKUX YCIIOBUAX HAMETHUIIACHh TCHACHIIMS 110 paciunpe-
HUIO 30H B paiilOHE KPOMKH JIEISTHOTO ITOKPOBA B MPUATIAHTUYECKON
ApkTHKe, 0COOCHHO B (heBpasie ¥ MapTe, I'7ie 3HAYCHUSI CKOPOCTH Tasi-
HUA 3HAYUTCIIbHEI.

PaboTta BbImOJHEHa B paMKax IUIAHOBOW HAy4YHOM TEMaTHKH
AAHUWU no teme 3.1.5 mnana HUTP Pocruapomera.
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YCBOEHHUE JAHHBIX HABJIIOJJEHU M
IPUTOIVIEHHBIX BYHKOBBIX CTAHIIMI B MOJEJIN
TN IPO®PU3NYECKOI'O PEXKUMA POCCHIICKOT'O
APKTUYECKOI'O BACCEMHA

Neiinero U.J1.%, Beasies K.I1.2

1AH[[, 2. Mocksa, Poccus
210 PAH, 2. Mockesa, Poccust
deinego182@gmail.com

KnaioueBble cioBa: Mmaremarwdeckas — MOJENb, JAWHAMHUKO-
CTOXacTHYecKas: acCUMIISAIus, o0oOmennsii ¢uipTp Kammana,
ApKTHYeCKUH menbd.

Pa3paboTka METOZOB YCBOCHUS AaHHBIX U aJITOPUTMOB UX peallu-
3alliy — OJTHO M3 BaXKHEWIINX HalpaBiIeHUH B pa3BUTHUHU MPOTHO3UPO-
BaHUsI TMHAMUKHU okeaHa. Hanbounee 3 pekTuBHBIE METOIBI YCBOCHHS
MO3BOJISIIOT UCIOJIB30BaTh Pa3IM4HbIC JaHHbIE HAOIIONEHUHA THIPO-
(U3NUECKUX XapaKTePUCTUK OKeaHa C YU4eTOM HMX CTPYKTYpHI U JIO-
CTOBEPHOCTH, U 3HAYUTEIIFHO MOBBIIIATH TPOrHOCTHYECKHE KaueCTBa
uccieayeMoit Mmoaenu. LIeHHOCTb MPOrHOCTHYECKUX CHCTEM BBICOKOM
TOYHOCTH JUIst 0€30macHOro U 3¢¢GEeKTUBHOTO HCIIOIb30BaHUS MOP-
CKHX PECYPCOB HE BBI3BIBAET COMHEHMIA.

B noknazme Oyzaer mpeacTaBlieH OJUH M3 COBPEMEHHBIX METOJIOB
YCBOEHHUs JaHHBIX — AHcaMOueBbIii @unbTp Kammana B ero HectaH-
JapTHOM peanu3aiuu. IPHEeKTUBHOCTD MPEAJIOKEHHOTO MOAX0/1a 0y-
JIeT IPOIGMOHCTPUPOBAHA JJIsl MOJIEITH METEO-TUAPO(PU3NIECKOTO pe-
xuma Poccuiickoro Apktudeckoro OacceitHa. byaer ommcan anro-
PUTM YCBOEHHS TaHHBIX CEPHH HPUTOIUIEHHBIX OYHKOBBIX CTAHLMH,
yCTaHOBJIEHHBIX B MOopsix Kapckom, JlanteBbix 1 UyKOTCKOM ISl MO-
JieNTd TWHAMUKW BOJl Bcero OacceiiHa Poccuiickoro ApKTHYEcKOro
menbda, a Takke Uil CyOpernoHaIbHBIX MOZEJIEeH BBICOKOTO pa3pe-
IIeHHS; TaHa OlleHKa 00yCIOBIEHHOCTH H3MEHEHUH, BHOCHMBIX TIPO-
[IECCOM YCBOCHHS B pacueTHBbIE pe3yJIbTaThl MOENH: KpyIHOMAac-
MTa0HOr0 M3MEHEHMs TPEH/a KIMMAaTHYECKOro pekrMa peruoHa, a
TaKXKe KOPPEKIMH JIOKATBHBIX TPEXMEPHBIX CTPYKTYp T€UEHUIt; OyieT
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MIPEICTaBICHO CpaBHEHNE 3(PPEKTUBHOCTH YCBOSHUS PA3INIHBIX Xa-
PaKTEepHUCTHK, & TAKXKE COBMECTHOTO YCBOCHHS JIBYX HAOIFOIa€MBIX
XapaKTePUCTUK; MPOaHATM3UPOBaHA BO3MOKHOCTH MOBBIIIICHUS TOY-
HOCTH MPOTHO30B MPOLIECCOB JIe000pa30BaHust B APKTHYECKOM pe-
THOHE C MCIIOJIb30BaHUEM JTAHHBIX HAOIIOIEHUI TEPMOXaTMHHBIX Xa-
PaKTEepHUCTHK, TIOTYUCHHBIX B JIETHUH MIEPHO/T.

OIIBIT IPUMEHEHUS DJIEKTPOPA3BEIKH
3CB JJIs1 KAPTUPOBAHUS MEP3JIOTHI
HA AKBATOPUM U TPUMBIKAIOIIEN CYIIE
APKTHYECKHUX APXUIIEJIAT'OB

Hemunos H.D.Y, T'ynap A.JO.2, Komypuukos A.B.2,
Hapuwxnasa A3 Imurpues U.B.

YUAHNU, 2. Canxm-ITemep6ype, Poccus
2MIY, 2. Mockea, Poccust
SUDA PAH, 2. Mockea, Poccus
nikdemidov@mail.ru

KiroueBble ciioBa: ApKTHUECKHI mIeabd, cyOMapuHHAs Mep3JioTa,
3CB, Hnunoepren, 3emist @panna Mocuda.

B oTHOIIEHNY T€OKPHUOIOTHUSCKON H3yUYEHHOCTH apKTHIECKHUE ap-
XUIEJIard B CBSI3U CO CBOCH TPYIHOJOCTYITHOCTHIO IO HACTOSIIIETO
BPEMCHHU SIBJIIOT COOOM HeuccienoBaHHbIE “Oenble msaTHA . Ermre
MEHBIIIE H3BECTHO O CyOMapwHHON Mep3lioTeé Ha apKTHYECKOM
menbhe. B Toxxe Bpemsi, mpoucxosIias B HAIIA THU aKTUBU3AIUS B
ocBoeHnM CeBepHOT0 MOPCKOTO IyTH ¥ MECTOPOXKICHUIN B APKTHKE
TpeOyIOT 3HAHUS WH)XEHEPHO-TEOJIOTHYECKHUX YCIOBUM Ha apKTHYe-
CKOM Tmo0epekbe W Ieib(e, KOTOPhle BO MHOTOM ONPEACISIOTCS
Mep3IoTHBIM (hakTopoM. CyOMapwHHAsT Mep3J0Ta SBISETCS TaKKe
Ba)KHOM COCTaBIISTFOIIEH KIIMMATHYECKOH CHCTEMBI 3€MIITH, TaK KaK CO-
JEPIKAT 3HAYUTEIHHBIC KOJIMIECTBA TAPHUKOBBIX Ta30B U 3aXOPOHEH-
HOTO OPTaHWYECKOTO YTiiepoaa, KOTOPhIE MOTYT BOBJIEULCS B COBpE-
MEHHBIN OMOTCOXUMUYIECKUN KPYTOBOPOT B CIIyYae ee JeTrpagalrim.

st u3ydeHns: TEOKPUOIOTHYECKUX YCIIOBUN apKTHIECKUX apXH-
1€JIaroB M MPHUJICTaoIIero Iiejab(ha B HayYHbIX U MPUKIATHBIX EJIsIX
HEO00X0IUMO ITPUMEHEHHE re0QU3MUECKUX METOIOB, KOTOPHIC MOTJIH
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OBl MPUMEHATHCS KOMIIAKTHBIMH TOJIEBBIMH OTPSIAMH B YCIOBHSIX
MIPAKTUYECKH MOCTOSHHOTO CYIIECTBOBAHMUS CHEKHOIO U JIETOBOIO
MokpoBa. HeocrmopuMbIMH TpEeUMYILECTBAMHU IS PELICHUs 10100~
HBIX 33/1a4 00J1alaeT METOA SJIEKTPOPAa3BEIKN 30HIMPOBAHUEM CTa-
HoBJNeHHs NoJis B 6mkHel 30He (3CB). MeToa ocHOBaH Ha BO30YkK-
JCHUH 3JIEKTPOMarHUTHOTO TIOJISI B CPEJie IyTeM BKITIOUCHHS-BBIKITIO-
YEeHUS TOKA B TEHEPATOPHOM NETJIE € MOCIEAYIOIINM HAOII0ACHUEM 3a
CUTHAJIOM «cTaHOoBIeHws moyrsn». [Ipenmymectsa metona 3Chb B Apk-
TUKE CBSI3aHbI C BBICOKOM KOHTPACTHOCTBIO AJIEKTPUUYECKUX CBONCTB
TBEPAOMEP3JIBIX IOPOA OTHOCUTEIBHO TAJBIX U IJIACTUYHOMEP3JIBIX.
JlauHBI MeTOo A 00JIaaeT XOPOIIIeH MPON3BOANTEILHOCTHIO M HE TPE-
OyeT MPUMEHEHUs! TSKEIONW TEXHHUKH, YTO MOXKET OBbITh PEeIIaroINM
¢akTopom mpu paboTe Ha MOPCKOM JibAy. OTAENBHO ClIeAyeT OTMe-
TUTh OTCYTCTBHE HEOOXOIMMOCTH 3a3€MJIEHUS 3JIEKTPOJIOB, YTO B
ciryyae pabOThl B 3UMHUHN TIEPHOA SIBIISIETCS pelIaomuM (GakTopoM
MIpU BBIOOPE TIOJIEBBIX METOAOB HccieoBaHus. OTpaboTKa METOJUKH
M3y4eHus: Mep3ibIx Toiil MetogoM 3Ch B ycloBUsX BBICOKOIIUPOT-
HOW ApkTuku npoBoamiack HaMu B 2019-2021 rr. na HInuudeprene
B pamKax PoccuiicKol apKTH4ECKOM HAay4YHOH 3KCIEAMIIMM HA apXu-
nenare llnmunoepren u va apxumnenare 3emist Opanna Mocuda B pam-
Kax peiica ApkTH4ecKoro ImjiaBy4yero yHuBepcutera. B xauectse am-
naparypsl ucnonb3osanuck [IUKII-R8 (Poccwust), paboraromuii B Ba-
pHaHTe KOH(DUTYpalu Ir'eHePaTOPHON U MPUEMHOI TeTelb «IIeTJIs B
netne», u annapatypa Tem-Fast (Hunepnanasr), B KOTOpoii peanuso-
BaH OJHOIETICBOM BapHaHT.

Ha HInuu6eprese paGoTel MpoBOAWINCH B JoiuHAX [ peHnmaneH,
I'pen-dropa, Xomrenaap, Mumep, CBea ¢ BBIXOIOM Ha MpUIAHHBINA
nen. B pesynbprare 00pabotku nmonmydeHHbIX naHHbIX 3Ch mokazano
OTCYTCTBHE TBEPAOMEP3JIBIX MOPOJX Ha akBaropuu. Ha cyme cnoi
MEp3JI0THI, TOACTUIAEMBbIi, IPEANOI0KUTETHLHO 3aCOIEHHBIMHU ITOPO-
JlaMH, HapacTaeT 10 HAIPaBJICHUIO OT MOPs BIIIyOb AonnHBI. CMBIKa-
HUE TBEPAOMEP3IIOH TOJIIIN CO CKaJIHHBIMU MOPOIaMHU 3apETUCTPUPO-
BaHO Ha paccrossHuA OT 1 10 3 kM ot Gepera. Ha apxumenare 3emiis
®panna Mocuda pabotel npoBoAMICE Ha OCTpoBax Xeiica, bemn u
I'ykkepa ¢ BBIXO0M Ha MPUIIARHBIN JieA. 37ech TBEPAOMEP3IBIE T10-
POBI Ha aKBATOPUU TaKkKe He OblIIM 0OHApYKEHBI.

@DakT OTCYTCTBHUSI TBEpAOMEP3JBIX MOpoa Ha akBatopuu Llnumm-
oeprena u 3emnn @panua Mocuda tpeOyer 3aBepku B X0€ AanbHE-
mux uccienoanuii. Ho yxe ceiiuyac MOKHO BBIABUHYTH THIIOTE3Y,
YTO pa3jiuyhe B YCJOBUSAX HA aKBATOPUU 3TUX apXHIIE]IaroB W Ha
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menbde Mops JlanTeBsix, Tae panee nox qanHeM 3Ch, 3aBepeHHBIM
OypeHHEeM, TBEpAOMEP3IIbIC MTOPOIBI ObLTH OOHAPYIKEHBI, IPOJUKTO-
BaHBI Pa3JIUYMEM B TCHICHIUSIX U3MEHCHUSI OTHOCUTEIBHOTO YPOBHS
MOpsI B TIO3JTHEYCTBEPTHYHOE BpeMs. B TO BpeMsi Kak IMOBBIIICHHE
YPOBHS MOPSI X 3aTOILICHUE OOIIUPHBIX TPOCTPAHCTB KOHTUHEHTAIb-
HBIX MEP3JIbIX TIOPOJ] 00YCIOBUIO HMIMPOKOE Pa3BUTHE CyOMapHHHOM
Mep3IoThl Ha Tienbdhe Mops Jlantewix, [llnunbepren u 3emus
®panna Mocuda B roso1ieHe UCTIBITHIBAIH BO3IBIMATEIIBHEIC IBUKE-
HUS, ¥ YCIOBUSI JJIsl 3aXOPOHECHUS! KOHTHHEHTAIBHOW MEp3JIOTHl Ha
OKpYIKaroleM mienb(e He BO3ZHUKAIH.

PACIIPOCTPAHEHME 3ATPS3HEHUI B HOPBEXKCKOM
MOPE OT IPUJOHHOI'O HCTOYHUKA

Muancknii H.A.123, Moposos E.I'.%, ®omun B.B.23, ®peii 1.1.*

"MTI'Y, 2. Mockea, Poccus
2r OUH, 2. Mocksa, Poccus
SUBM PAH, 2. Mockea, Poccus
*UO PAH, 2. Mockesa, Poccust
nikolay.diansky@gmail.com

KiroueBble  caoBa:  Buxpepaspeuiaroliee  MOJEIUPOBAHUE,
OKCaHWYECKHWEe  TEYeHUs,  KpymHoMaclTaOHas  [UPKYJISIHS,
Hopaexckoe Mope, nnepeHoc 3arps3HeHuil, IPUIOHHBII CIIOH.

Jns oueHku paauanuMoOHHON Yrpo3bl OT aTOMHOM MOJBOJHOMU
nonku (AITT) «Komcomoner, exalieil Ha CEBEpO-BOCTOYHOM CBaJIe
Hopgexckoro mopst Ha riayoune 1680 M, B CBSI3M ¢ BO3MOYKHBIM BEI-
XOJIOM PaJUOHYKJIHIOB M3 PEaKTOPHOIO OTCEKa B MPUIIETAIONIYIO
MOPCKYIO BOJY, BBITIOJTHEHBI PACUETHI PAaCTIPOCTPAHEHUS PallOaKTHB-
Horo 3arpssHenus (P3) nesnem-137 (*¥'Cs) kak maccuBHol IpuMecu
¢ nomoineio okeanckoit momenn INMOM (Institute of Numerical
Mathematics Ocean Model). Pacuers! moka3aiu, 9T0 B MPUIOHHOM
cioe P3, B 0CHOBHOM, pacnpocTpaHseTcst BIOJIb cBaja TIyOHH K ce-
BEPY U 10Ty OT UCTOYHMKA. Takas N3MEHUYMBOCTh HAIPaBJICHUS ITEepe-
Hoca P3 BbI3BaHa M3MEHUYMBOCTHIO MPHUIOHHBIX CKOPOCTEH TEUEHHIA,
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KOTOpasi XOpOUIO MOATBEP)KIAeTCsl AaHHBIMHU u3MepeHuil. C ynare-
HUEM OT MCTOYHMKA KOHIEHTpanus P3 cyliecTBeHHO yMeHbIaeTcs
BCJIEACTBHE Pa30aBiIeHHUsI OKPY)KAIOLUIMMU BodamH. B Tomme mops
KOHIEHTpAIs Ha HECKOJIBKO MOPSIKOB MEHBIIE, YEM B UCTOYHHMKE.
Paccuutano nocryruienue P3 B moBepXxHOCTHBIE BOABI 3a CUET TypOy-
JIEHTHOTO NIEPEMEIINBAHNA U KOHBEKTUBHBIX JABM)KEHUH BOJ B CIIOXK-
HOH TpEXMEPHOU CTpyKType nupKyisauuu Hopsexckoro mops. I1oka-
3aHO, YTO HAOJI0AaeMOE B M3MEPEHHSX PEBBILICHNUE TOBEPXHOCTHOM
KOHIIEHTpaIuu P3 Haj mpuIOHHON HE MOXET OBITH CBSI3aHO C BEIOPO-
camu ot AIIJI «Komcomorneny. [IpunoBepxHOoCcTHAs KOHLIEHTpALUA
P3 ¢ Gonbiioii noseii BEpoSITHOCTH BBI3BaHA paclpocTpaHeHneM P3
OT SIZIEPHBIX TIepepadaTeIBatomuX npeanpusTuii B CeBepHoit EBpore.
B menom mokaszaHo, 9To BO3MOKHOE Ha HacTOSIHH MOMEHT P3 ot
AT «Komcomonemy He npeBbIaeT GOHOBBIH YPOBEHb PaIHOAKTHB-
HOTO 3arpsi3HeHus BoJ Hopsexkckoro mopst.

OIIEHKA 3ABUCUMOCTHA MUKPOCEHCM
OT BETPOBOI'O BOJIHEHUA
HA HIEJBb®E AIIOHCKOI'O MOPA

Hoarux C.I'., llbiM0aa A.A.

TOU JIBO PAH, 2. Braousocmok, Poccus
akk.alexs1997@gmail.com

KuroueBbie cjioBa: MUKPOCEHCMBI, BETPOBBIE BOJIHBI, Ja3€pHBIN
negopmorpad, JasepHBI  HM3MEpUTENb  BapHauWd  JaBJICHUS
ruspocdepsl.

JJ1s OIleHKM 3aBUCUMOCTH MHUKPOCEHCM OT BETPOBOT'O BOJHEHUS
pPaccCMOTPUM 3IKCIEPUMEHTANIbHBIE JaHHBIC, MMOIYYEHHbIE C MOMOIIb
JIa3epPHO-UHTEPPEPEHIIMOHHOTO KoMILIeKca 3a utonb 2007 T. 1 Uroib
2015 r. Jlanable MEKpPOCEHCM OBUTH TIOSYYEHBI C MTOMOIIBIO JIa3ep-
Horo Jeopmorpada ¢ JUTMHOM U3MEPUTEILHOIO TuIeda 52,5 M 1 opu-
eHTanuel «ceBep-for». JlaHHBIE BETPOBOTO BOJIHEHUS OBUIM MOITY-
YEeHBI C MTOMOIIBIO JIA3€PHOT0 M3MEPHUTENS BapyaIliil JaBIeHUS TH-
pocdepsbl, yCTaHOBIEHHOTO Ha 1enbhe SmoHcKoro Mopsi IpUMEpHO B
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200 M ot Gepera Ha riryomnax 27 M B 2007 1. 1 33 m 2015 1. [dna
OLIEHKHU CKOPOCTH M HAaIpaBJICHHsI BeTpa ObLIM UCTIOJIb30BaHbI JAHHBIC
METEOCTaHIMH, YCTAHOBJICHHOW B HEMOCPEICTBEHHOW OJIM30CTH OT
naszepHoro nedopmorpada. OOpabOTKa MHOTOYHMCICHHBIX 3aruceit
na3zepHo-MHTEp(EPEHIMOHHBIX TPUOOPOB Mmpoxonuna B 2 3tana. Ha
MEPBOM 3TaIe M0 JaHHBIM METEOCTaHLUHN BBIOMPATUCH YYaCTKH 3aIlH-
ceil mpuOOPOB ¢ MPOJOILKUTENBHBIM (00JIee CYTOK) BETPOM OJHOTO
HampaBieHUs. 3aTeM NOIy4YeHHbIE 3alUCH ObUTH OTQHUILTPOBAHBI MO-
JTIOCOBBIM (PHIIBTpoM X3MmuHTa B Tipenenax oT 30 mI'm go 1 I'm. s
aHaJM3a PacCMaTPUBAIUCH TUHAMUYECKUE CIIEKTPOIPAMMBI U CIEK-
TpBI 3anucei 1azepHoro aedopmorpada 1 1a3epHOro U3MEpUTENS Ba-
puanuii naBieHus rTUApochepsl.

AHanu3 IMHAMUYECKUX CHEKTPOrpaMM U CHEKTPOB 3alHced Ja-
3epHO-UHTEephEPEHINOHHBIX TprOOopoB 3a 2007 T. moKa3am MpHUCyT-
CTBHE KojeOaHMH ¢ OIMHAKOBBIMU Iepuomamu. Ha 3ammcsx masep-
Horo aedopmorpada OblIM 3apeTUCTPUPOBAHBI MHUKPOCEHCMEI C Tie-
puonamu ot 9 no 11,5 ¢ 14 urons 2007 1., a Ha 3aMUCAX JA3E€PHOTO
M3MEPUTENIsl BapHualluil NaBjieHHus TUaApochepbl ObBUIO 3aperucTpUpPO-
BaHO BETPOBOE BOJIHEHHUE B Mpenenax oT 8,7 1o 12 ¢ B Toxe BpeMmsl.
3areM nepuo] BETPOBOTO BOJHEHHUS CTall YMEHBIIAThCS 17 UIONS 10
7-9 ¢, a 21 wrons oH coctaBuia 5,9 c. [lepruon perucTpupyeMbix MHUK-
poceiicM COOTBETCTBOBAN IEPUOJIAM BETPOBOTO BOJIHEHHS U YyXKe
17 wrons onu ObUTH B Tipeaenax 7-9 ¢, a 21 utons nepruox MUKpoceicM
cocTaBuI 5,5 c.

B utone 2015 1. Ha 3anmcax na3epHO-UHTEPPEPEHITMOHHBIX MIPH-
0OpOB B HCCIIEAYEMOM JHAIla30HE YaCTOT PETNCTPUPOBAIMCH Kojieha-
HUS ¢ mepuofaMu okojo 6 c. Ilpu aHanu3ze TMHAMUYECKUX CIIEKTPO-
rpaMM M CIEKTPOB 3amucel JazepHoro aedopmorpacda OblIH BbIe-
JIEHBI MUKPOCEHUCMBI C IEpUOJaMu B Iipeaeax ot 4,5 1o 6 ¢. AHanus
JMHAMHYECKUX CIIEKTPOTPAMM M CIIEKTPOB 3aIlUCel JIA3EPHOTO U3Me-
pUTeNs Baprallvii TaBIeHUs THAPOCQephl OKa3ajl MPUCYTCTBHE BET-
POBOTO BOJIHEHHUSI € NIEPUOJIAMHU OT 5,5 10 7 ¢ IPU CKOPOCTH BETPA OT
3 10 4 M/C 10)KHOTO U I0T0-3aI1a/IHOTO HAMPaBIICHHS.

HccnenoBanre BETPOBOTO BOJHEHUSI . MUKPOCEHCM MO JTAHHBIM
nazepHoro jaedopmorpada U Ja3epHOro U3MEPUTENS Bapualui J1aB-
JIEHHsI THAPOCQEPBI MOKa3all, 4To P EPHOIaX BETPOBOTO BOJTHEHUS
OKOJIO 9 C perucTpupyroTCss MUKPOCEHCMBI C TAKUMH JKe TIePHOIaMH,
a TIpY BETPOBOM BOJIHEHHUH C [IEPUOJAMH OKOJIO 6 C PErHCTPUPYIOTCS
MHUKPOCEHCMBI C MEHBIIMMH NepuoaamMu. JlaHHOe SBIEHHUE MOKHO
0OBSICHUTh MECTOM PACIIOJIOKEHHS JIA3EPHOTO U3MEPHUTEIISI BapUaLui
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rugpocdepsl, KOTOpHIN pacronaraincs npuMepHo B 200 M oT Gepera.
JliiHa BETPOBOM BOHBI C MEPUOJOM OKOJO 9 ¢ B HECKOJIBKO pa3
OoublIe TIIyOUHBI YCTaHOBKHM PUOOPA 1 BETPOBOE BOJTHEHHUE MEPEX0-
IO ¢ MUKpOceiicMuieckue KoseOaHus pu TiyorHe Mops Oouiblie
mn0o paBHOM IiyOWHE ycTaHOBKM mpubopa. To ecTs mpu riyOuHe
MOpS PaBHOW WJIM MEHbBILEH Y2 IJMHBI BOJHBL. A TIPU BETPOBOM BOJI-
HEHMH C [IEPHOIOM OKOJIO 6 ¢ AJIMHA BOJHBI COM3MEpHUMa C IITyOMHOM
YCTaHOBKHM NpHOOpa U nepeada 3HEPTrul BETPOBOI'O BOJHEHUS MUK-
pPOCEHCMUYIECKUM KOJICOAHUSM BEPXHETO CJI0SI 3¢MHOM KOPBI IIPOHC-
XOJWIIO Ha MeHbIeH riryonne. [lo Mepe OBMKEHUS BETPOBOI BOJTHBI
o menb(y yObIBaromieii TITyOHHBI BOJTHA B3aUMOJIEHCTBYET C JHOM
Tepsisl 4acThb CBOCH 3HEPIUH, YTO HNPUBOIUT K TpaHchopMaLuu ee
CIIEKTpa, SHEPrus B HeH nepepacipeensercs B 0oee BBICOKOYACTOT-
HYI0 0071aCTB.

PaGora BBINONHEHA MPU YACTUYHON (DUHAHCOBOM IOJICPIKKE
PO®U (rpant Ne 18-05-80011).

MN3YYEHUE BJIUMAHUA PASJIMYHBIX UCTOYHUKOB
BUOI'EHOB HA COCTOSHHUE 3KOCUCTEMbBI YEPHOI'O
MOPS HA OCHOBE YU CJIEHHOI'O MOJAEJINPOBAHUA

Hopodeer B.JI., Cyxux JI.H.

MI'U, 2. Cesacmononw, Poccus
viktor.dorofeev@mhi-ras.ru

KiroueBble ciioBa: LIepHoe MOp€, MOpCKasd 9KOCUCTEMA, YUCIICHHOC
MOACIINPOBAHHC, OMOreHHbIE BCIIICCTBA.

B pabote ananm3mpyercs poib, KOTOPYIO HTPAIOT pa3IUIHbIE HC-
TOYHUKH HEOPraHMYECKOr'0 a30Ta, MOCTYIHAOIIEr0 B BEPXHUN CIION
YepHOro Mopsi, Ha COCTOSIHUE U JUHAMUKY MOPCKOM 3KocUcTeMBI. M-
CJIEOBaHME NMPOBOAUTCA Ha OCHOBE TPEXMEPHOU MEXKAMCLUIUIMHAD-
HOW MOJIEJIM HWYKHETO YPOBHS MUIIEBOM LEMU 3KOCUCTEMBI YepHOTO
Mops. s nenarndeckoi s3kocucTeMbl YepHOro MOps a30T SIBIISIETCS
HanOoJee JIMMUTHPYIOMNM (HAKTOPOM ISl IEPBUYHON HPOIyKIHH.
CyIecTBYIOT HECKOJIBKO OCHOBHBIX HCTOUYHUKOB IOCTYIUIEHUS HEOP-
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FaHUYECKUX COSJIMHEHUM a30Ta B BEpXHUM ci1oil Mops. I1epBbIM sBIIA-
€TCsl aHTPOIIOTEHHAs Harpy3Ka 3a CUeT CTOKa peK (TIaBHBIM 00pa3oM
Hywnast, natomero 10 60 % BBIHOCOB). DTOT HCTOYHUK HMOCTYIUICHHS
HEOPraHMYEeCKOro a3oTa COCPeAOTOYEH, IJIaBHBIM 00pa3oM, Ha ce-
Bepo-3amaiHOM mienbde UepHoro mMops, oTKyda OHMOTEHHBIE Belle-
CTBa MOTYT IOCTYIaTh BO BHYTPEHHIOIO YacTh MOPSI C TIOMOIIBIO Te-
YeHud. BTOpBIM HCTOYHHMKOM SBISIETCS TMEPEHOC aMMOHHMS 32 CUET
BEPTHUKAIBHBIX ABIKEHUI B BEPXHHE CJIOU MOPS U3 TITyOOKOBOJHBIX,
I/Ie €T0 KOHIIEHTPAINS BRICOKA HApSAAy C KOHIIEHTpPAIUE CepoBOIO-
pona. CymiecTByeT TakKe TPETUH NCTOYHHUK, CBA3aHHBIH ¢ aTMocdep-
HBIMHU ocagkamu. OJHaKO, IO OIIEHKaM JPYTHX aBTOPOB OH Mall s
UepHoro mopst. B paboTe Ha 0OCHOBE pe3yabTaTOB YUCIEHHOTO MOJIE-
JUPOBAHUS TI0 MOJEIH MOPCKOW SKOCHUCTEMBI MPOBOJUTCS OLIEHKA
SHAYCHUA KaXKAOT0 U3 IEPBBIX JIBYX HCTOYHUKOB IMOCTYILJICHUSA CO-
eMHEeHNH HEOPraHMYeCKOTO a30Ta Ha COCTOSIHHE DKOCHCTEMBI Yep-
HOTO MODSI, a TAK)KE Ha BOBMOXKHBIE N3MEHEHUS B €€ PeKuMax.

CE30HHAS UBMEHYMUBOTH BKJIAZTOB BAPOTPOITHOM
N BAPOKJIMHHOU HEYCTOUYNBOCTMU B DQHEPTETUKY
OUPKYJIAIINA YEPHOI'O MOPS

AbiMoBa O.A., lembimieB C.I'., MukiameBckas H.A.

MI'U, 2. Cesacmononw, Poccus
olgadym@yahoo.com

KiroueBble ciioBa: HUPKYJSIOUS, BUXPEBASA KUHCTUYCCKAA SHEPIUsd,
MECXaHU3Mbl UBMCHYHUBOCTH.

CrpykTypa HUpKYISIUUH YepHOro MOpsl CYIIECTBEHHO 3aBUCHUT OT
BHEIITHUX aTMOC(EpHBIX YCIOBUiA. B 3aBUCHMOCTH OT peskiMa IUPKY-
NSy B OanaHce SHEPTUH MpeodiajaroT Te WIN HHbIe (U3NYecKre
MIPOIIECCHI, TIOATOMY TIPEJICTABISET HHTEPEC CE30HHAST N3MEHYHBOCTh
MeXaHU3MOB (DOPMHUPOBAHUS U BOJIIOLINYU BUXPEH 1151 pa3IMUHBIX pe-
KIMOB.

B pabore Ha ocHOBe pe3yJbTaTOB YHCIEHHBIX MPOTHOCTUYECKUX
SKCHEPUMEHTOB BBIIOJIHEHbI OLIEHKH KOMIIOHEHTOB OI0KETa BUXpe-
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BOI KUHETHUYECKOW PHEPTrUH Ha Ce30HHOM MaciuTabe. [letaipHo pac-
CMOTPEHBI U3MEHUUBOCTH T0JI1 CKOPOCTH TEUEHUH U MPOAHAIN3UPO-
BaHbl CKOPOCTH MPeoOpa30BaHUs BUXPEBOW KMHETHYECKOH 3HEPrUH
3a CYET MPOIECCOB 0APOTPOITHOM U OAPOKINHHON HEYCTOWYHBOCTH.

[Tomydeno, 9TO B 3aBUCHUMOCTH OT aTMOC(hepHBIX ycioBuil B Uep-
HOM MOpPE MOTYT YCTaHaBJIMBAThCA ABA THIA CPEIHEH LUPKYJISALIIH:
peXUM 0acCeHOBON LUPKYJSAINN WIM PEKUM BUXPEBOH LUPKYJIs-
uu. MexaHu3Mbl BUXPEBOI N3MEHYMBOCTH Pa3IMUHBI AJIS 3TUX JABYX
pexumMoB. 3umoit, korma OUT Hanbosiee HHTEHCHBHO, HE3aBUCHMO OT
peXMMa IUPKYISIIUKA BUXPEBBIE CTPYKTYPBI Pa3BUBAIOTCS MPEUMY-
IIECTBEHHO 3a c4eT 0apOoTpOnHOi HeycTOWYUBOCTH. JleToM BUXpeBast
W3MEHYUBOCTh B PEKUME 0acceHOBOW LUPKYISALUHN O0YCIIOBIICHA
COM3MEPUMBIMH BKJIaJJaMH 0apOTPOITHON 1 OapOKIMHHOMN HEYCTOWYH-
BOCTH, a B PCIKUMC BI/IXpeBOI\/'I HUPKYJAAOHUU TOJIBKO IMOCTYIIJICHUCM
SHEPTHUH 3a CYET OAPOKIMHHOW HEYCTOMIHUBOCTH.

PaGora BeImoTHEHA B pamKkax TeMbl roc3aganust 0555-2021-0004.

PACUYET JUHAMMYECKHUX U DHEPTETUYECKHUX
XAPAKTEPUCTHUK IIUPKYJISAIIMA YEPHOI'O MOPSI HA
OCHOBE I'MIPOJUHAMUWYECKOM MOJIEJIN
C YYETOM JAHHBIX HABJIIOJEHUN
B JIETHUM CE30H 2016 T.

EBcturneea H.A., lembimen C.T'.

MI'U, 2. Cesacmononw, Poccus
naevstigneeva@yandex.ru

KuiroueBble cjI0oBa: YKCICHHOE MOJEIMPOBAHUE, SHEPreTHYECKUH
aHaNIM3, ACCUMWIALMSA JaHHBIX HAOMIOJEHWH, THUAPOPU3HIECKUE
OJISI, ME30MaCIITaOHbIE OCOOCHHOCTH LIUPKYIISALIIH.

JlanHOe Hccae10BaHNe MOCBAILEHO aHAJIN3Y PE3YJIbTATOB YHCIIEH-
HOTO MOZEIUPOBAHUS LUPKYJIALUN YepHOro MOpsi HA OCHOBE acCH-
MWK B THAPOAMHAMUYECKON MOJIEH TAHHBIX THAPOIOTHYECKUX
U3MEPEHUH, a TaKkKe M3yYeHUIO0 OCOOEHHOCTEH IUPKYJISIUHN Ha OC-
HOBE aHAJIM3a SHEPreTUUECKUX XapaKTePUCTHK.
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HenpepriBHBIE 110 BpeMeHU U MTPOCTPAHCTBY IMOJIST YPOBHS, CKOPO-
CTH TEUEHUH, TIOJIS TEMIIEPaTyPHl, COIEHOCTH, TEMIEPaTyPHl, COJIEHO-
cTi YepHOro Mops, a Takke S3HEPreTUYeCKUX KOMIIOHEHTOB B YpaB-
HEHHAX OroKeTa KMHETHYECKOH M MOTeHIMAIbHON SHEPTrUil peKoH-
CTPYHPOBAHBI C IPOCTPAHCTBEHHBIM pa3pemeHneM ~1,6 KM 1o ropu-
30HTAIN U 27 TOPU30HTOB TI0 BEPTHKAIN C TIOMOIIBIO TUAPOINHAMHU-
YeCKOH MOZETH 1 JaHHBIX HAOMIOCHUH M0 TEMIIEPaType U COJIEHOCTH
B iepuox mpoBenenus 87-ro petica HUC «IIpodeccop Boasauikmiin.
B xone skcnienunuu B ieprof ¢ 30 uroHs 1o 18 wmroyst ObII0 BBITIOJ-
HeHo 125 cTtaHmui.

B kauyecTBe MHCTpYMEHTa HCCIIEIOBaHUS BBIOpaHa Z-KOOPAUHAT-
Has TpeXMepHas HellMHeiHas Moaenb YepHoro Mopsi, KoTopasi Oblia
paspabotana B MI'U. B mporienype acCUMIIIAIUME TaHHBIX HA0JI0 1e-
HUH, ocHOBaHHOHW Ha (uibpTpe KanimaHa, yuuThIBajIach HEOIHOPO-
HOCTH U HEHM30TPOITHOCTH OIMIMOOK OIIEHOK TTOJIEH TeMIIepaTyphl U CO-
neHocTy. Ha moBepxHOCTH MOpS 331aBAKCh TIOJIS TAHT€HITUAIBHOTO
HaIpspKEeHUs TPEHUsI BeTpa, TOTOKH TeIlla, KOPOTKOBOJIHOBOM pajina-
WU, OCAJKOB ¥ WCIIAPEHHA, MONyYeHHBIE MO JTAHHBIM TPEeYeCcKOro
nenTpa atMochepsbix mporHo3oB SKIRON (1/10°). Obmee Bpems
WHTETpUpPOBaHMs ypaBHeHUH moaenu — 21 neHsp (¢ 28 uioHA 1O
18 urons 2016 1.).

B Tedenune pacdera HaONIONANKCH BUXPU PA3IMYHOTO 3HAKA Bpa-
HIeHUS ¢ paguycoM okoio 30 KM B 3anaIHON YacTh 00J1aCTH U ITUKJIO-
HUYECKUI BUXPBH C pagnycoM oKoio 40 KM B BOCTOYHOM TITyOOKOBO/I-
HO¥ 9acTu 0o0iacTi. AHTHIUKIOHUYECKUH BUXPh C PAIUYyCOM OKOJIO
25 kM BOJM3M T. SlnTa hopMUpOBAIICS KBa3UIIEPHOAHUYECKH U TIEpeMe-
mancs o HampasieHuto ABwxkeHuss OUT. Takke reHEpUpOBAIHCH
WHTCHCHBHBIE CTPYH BJI0JIb KPBIMCKOTO 1100Epexkbsi U BUXPHU MaJIbIX
MacIITadOB Pa3IMYHOTO 3HAKA BPAIIEHHS B BEPXHEM CIIO€ BJIOJIb I10-
Oepexxbst KpbimMa 1 Ha ceBepo-3anagHoM menbde. CylecTBOBaHUE
MOJIyUYEHHBIX BUXPEH MPOTUBOPEUUIIO CITyTHHKOBBIM HAOJIOICHUSIM
3a MOBEPXHOCTHOM TeMIepaTypoH.

[To pe3ynbTaTam pacueTa MMoJry4eHO, YTO OCHOBHOH BKJIA]] B KUHE-
TUYECKYI0 3HEPTHI0 BHOCWIA paboTta cuibl BeTpa. [loTeps sHeprum
MPOMCXOJMIIA 3a CYET JUCCUIIALUH BCIIEICTBHE BEPTUKAIBHOIO U TO-
PU30HTAIBLHOTO BHYTPEHHETO TpeHwus. Bkiiaj paOoThI CHITHI TIaByYe-
CTH, 8JIBEKIIMH KHHETUIECKOW SHEPTHH U PaOOTHI CHIIBI IaBJICHUS ObLI
He3HaunTeseH. M3MeHenne moTeHnnaaIbHOH SHEPTHH OTPEAETISIIOCH,
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B OCHOBHOM, TOPH30HTAJILHOW TypOyJeHTHON auddy3ueii u aaBek-
MeN MOTeHIIMaIbHON SHEPTUH.

[Ipoananu3upoBaHbl TPEXMEPHBIE MOJIS SHEPTETUICCKUX XapaKTe-
PUCTHK MHPKYJISAIUU (TUCCHUIIAIUU SHEPTUU BCIEACTBUC TOPHU30H-
TAJTBHOTO U BEPTHUKAILHOTO BHYTPEHHETO TPEHHUSI, CUIIbI TUIABYYECTH,
a TaK)Ke CIIaraeMoro, ONpeIeisIONIero BKIIaJ B KHHETHYECKYIO DHEP-
THIO OT BETpa) Ha KaXKJble CYTKU NIEPUO/Ia HHTSTPUPOBAHUS, TIPEIIO-
YKEHBI BO3MOXKHBIC TIPUIHHEI (POPMHUPOBAHUS OCOOCHHOCTEH B TUIPO-
(hU3UIECKUX TTONISX.

HccnenoBanue npoBeieHO B paMKax rocy1apCTBEHHOTO 3aJaHusI 110
teme Ne 0555-2021-0004 (mudp «OKeaHOIOTHIECKUE ITPOIIECCh»).

CPABHEHHME JIETHUX U 3UMHHUX OCAJIKOB B KPBIMY
HA ITPUMEPE JAHHBIX YNCJIEHHOI'O
MOJAEJNPOBAHUA

E¢umor B.B.

MI'U, 2. Cesacmononws, Poccus
vefim38@mail.ru

KiroueBble ¢JI0Ba: YKCIEHHOE MOACIIUPOBAHUEC, OCATKH, LIUKIIOH.

B noxnane paccMOTpeHBI pe3ynbTaThl YHCIEHHOTO MOJSIHpPOBa-
HUS U TIPUBEIEHBI CPABHUTENbHBIE XapaKTePUCTUKU JIETHUX U 3UMHUX
aTMocdepHbIX ocankoB B Kpeimy. Ha npumMepe pa3BUTHS KOHBEKTHB-
HOU akTUBHOCTH B Htose 2018 r. mokazaHbl CyTOYHAs AUHAMUKA U CBSI-
3aHHBIE ¢ OPU30BOIl HUPKYISAIMENH 0COOEHHOCTH paclpeiesieHns KOH-
BEKTHBHBIX 00J1aK0OB HaJ1 TeppuTopuert Kpeima. Brimonnen ananus a-
JIaHCAa BJIard W TIPUBEJCHBI KOJMYECTBEHHBIE OLEHKH MEXaHH3Ma
ocaakooOpa3oBaHus B JieTHUI nepuoj. Ha npumepe MoaenupoBanus
ciIydast ocagkoB B jekadbpe 2018 r., mpou3omemmx B YCIOBUSIX MIPO-
XOXKJICHHS XOJIOJHOTO (PpOHTA Ha Nepudepun HUKIOHNIECKOTo 00pa-
30BaHMs, OTMEUEHAa OCOOEHHOCTh MEXaHM3Ma 0CaIK000pa30BaHUs B
3WMHEe BpeMsi, CBSI3aHHAasl C a/IBEKTHUBHBIM MEPEHOCOM Biaru. Taxoke
paccMOTpeHo GOPMUPOBAHNE MHTEHCHBHBIX OCA/IKOB B 3UMHHIA U JIET-
HUI ce30H B obnactu KpeiMckux rop. XapakrepHoil 0c0O€HHOCTBIO
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OCaJIKOB B JICTHUH HEPHOJ ABIACTCSA UX CYyTOYHAS MEPHOANIHOCTD U
BHYTPEHHUH BJIaroo6opot. Bimsane Opu30B MPUBOIUT K JIOKAIH3a-
UM KOHBEKTHBHOW 00JIAYHOCTH U OCAJIKOB B IIEHTPAIBHBIX 00JacTAX
MOJTyOCTpOBa. 3UMHSSA 006J1auHOCTh, PopMupyromas ocaaku B Kpeimy,
MPEUMYIIECTBEHHO OTHOCUTCS K CIIONCTO-I0KIEBBIM 00JIaKaM, JTIOKa-
JM3aIHs OCAIKOB 3aBUCHUT OT HAIPABJICHHS BO3IYIIHBIX ITOTOKOB:
BHEIIHUI BIAroo0OPOT SIBISICTCS ONPENENAIOUINM B 3UMHEE BpPEMsl.
Ob6nacte HanOoEEe BBICOKUX I'OP OTHOCUTCA K 30HE MAKCHUMAaJIBHOTO
BBITIA/ICHHS OCAJIKOB B 00a rmepuojaa rojga

BUXPEBBIE KOI'EPEHTHBIE CTPYKTYPbI
B NIPUITOBEPXHOCTHOM CJIOE MOPA

E¢pemon O.U., Yyxapes A.M.

MI'U, 2. Cesacmononw, Poccus
efremov39@list.ru

KiroueBble cjioBa: KOMIUIEKC ammaparypbl, BUXPEBbIE BOJIHBI,
KOT€PEHTHBIE CTPYKTYPBI, BEPTUKAIBHOE NTEPEMEIINBAHME.

Paznuunble siBieHUs, CBS3aHHBIC C 3aBUXPEHHOCTHIO TIOJISI BETPO-
BBIX BOJIH, HCCJIEOBAINCH IIPU U3MEPEHUSIX Ha OKEaHOTpadhuIecKoi
miardopme B Kanusenu ¢ momomrsio co3ganaoro B MI'M PAH xowm-
TUIeKca anmapaTypbl, BKIrodaromiero npubopsl «Curmay, «BocTok-
M» u ctpyHHBIi BonHOTpad. KpoMe Toro, ncnonb3oBacs aKycTHue-
ckuil u3mepurenb ckopoctu Teuenuss ADCP.

[Ipubop «Curma» npeaHasHa4yeH JUIS MCCIEJOBaHUS MeIKoMac-
MTAa0HBIX MPOIECCOB B BEPXHEM CJIO€ MOPSI U U3MEPSET TPU KOMIIO-
HEHTBHI MyJIbCAUH BEKTOPa CKOPOCTH TE€UEHUSI, TEMIIEPATypy U 3JIeK-
TPOIPOBOAHOCTH BOABI, M THAPOCTATUYECKOE IABICHHE C YaCTOTOH
orcuetoB 100 I'm. [Ipubop «Boctox-M» (MI'M-1306) maeT BO3MOX-
HOCTH OIIpeneisTh ¢ AuckpeTHocThio 30 mimm 60 cekyHA MOIyb U
HanpaBJIeHUE TOPU30HTAIBHOTO BEKTOPA CKOPOCTH TEUSHHS MIPHU JIIO-
0OM TIOJIOKEHHH TPUOOpPa OTHOCHUTENFHO MAarHUTHOTO MEpHUHAaHA.
Kananel u3MepeHus TemriepaTypbl M 3JIEKTPONpoBoaHOCTH «Bo-
cToka-M» 00J1afaloT JOCTATOYHO XOPOLIEH TOYHOCTHIO M BBICOKON
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CTaOMIBHOCTBIO, YTO MO3BOJISIET MPOBOJUTH JTOTIOJHUTENbHBIA KOH-
TPOJIb THUX [APAMETPOB, MOJy4aeMbIX KOMIUIEKCOM «Curmay. JlaH-
Hble KoMImiekca «Curmay ocpenusiuchk mo 50 u 100 orcueroB mis
aHa3a COOCTBEHHO BOJHOBOM yacTu criektpa u 1mo 120 u 60 Touek
JUTSI COBMECTHOM 00pabOTKM ¢ JaHHBIMH Ipruoopa «BocTok-My».

BuxpeBbie IOBEPXHOCTHBIE BOJIHBI, SIBIISISICH COCTABHOW YacCThIO
TI0JI1 BETPOBBIX BOJIH, B MPOIIECCE CBOETO PACIIPOCTPAHEHUS HETIpe-
PBIBHO TEHEPUPYIOT CPABHUTEIHHO HU3KOUACTOTHBIC BpallaTelbHbBIE
JBIDKEHHUS YacTHLl XHUIKOCTH. Jofsl BUXpPEBOH IHEPIMU B BOJIHAX
I'epcTHepa oneHMBaeTCsl Kak YeTBepTasi CTENEHb UX KPYTH3HBI U CO-
crasnsieT mpuMepHo 107 ot o61eil sHeprun BoH.

Pacuer KOrepeHTHOCTH MEXIY MOIYJIEM TOPU30HTAILHOM CKOPO-
CTH ¥ 3HAYCHUSMH TEMIIEPaTypbl U 3JIEKTPONPOBOIHOCTH, U3MeEpsie-
MBIMH TIprOOpOM «BocTOK-M», BBEIOpaH OCHOBHBIM METOJHYECKUM
[IPUEMOM OOHAPYKEHHs MHIyLIUPOBaHHBIX BOJIHAMH BUXpei. [lomo-
HUTEJBHO UL 3TOH K€ eI UCITIONIb3YIOTCS JaHHbIE KaHAJIOB TeMIIe-
paTypsl ¥ 3JEKTPOIIPOBOJHOCTH KOMIUIeKca «CHUrMay, OCpeAHEHHbIE
COOTBETCTBYIOIIUM 00pa3oM.

[Tonmy4yaemplie GyHKIMM KOT€PEHTHOCTH COAEPXKAT P MAaKCUMY-
MOB B JMalia30HE MEPHOAOB OT OJHOW JO BOCBMH MHUHYT, COOTBET-
CTBYIOIIMX HAJMYHUIO CIEKTPAJIHLHON KOppelsiuuu (QIIyKTyalui CKoO-
POCTH € TeMIepaTypoi M 3eKTponpoBoaHOcThIO. [locnenoBarens-
HOCTb 3HaYCHUH 3THX MAaKCUMYMOB B ONpPEAEICHHONH MEpe COOTBET-
CTBYET BO3pPAaCTaIOIIEeH reOMETPUIECKON IPOTPECCUN CO 3HAMEHaTe-
neM, Onm3kuM K unciy 2. [lepBbIii WwieH Takoil Mmociie0BaTeIbHOCTH
[0 UMEIOLIMCS MOJICIISIM OIPEAEIISIeTCS IEPUOIOM OCHOBHOM BOJIHBI
U €€ KpyTU3HOM.

KorepeHTHOCTh MeX]ly JaHHBIMH 110 TEMIIEPAType U IIEKTPOTPO-
BOJHOCTH, NOJTy4eHHBbIMH npubopamu «Curma» u «BocTok-M», Ko-
TOpBIE MO METOAMKE ITOCTAHOBKH Pa3HECEHBI 10 TOPU30HTAIHN MpH-
MEpHO Ha IATh METPOB, UCIIOTB3YeTCA JUIs OLIEHKH pa3MepoB HccIe-
IyeMBIX BUXPEBBIX cTpyKTyp. Habmogaemple npoBaibl KOrepeHTHO-
CTH Ha MEpHOJaX MOPsIKa JABE MHUHYTHI 31€Ch MOTYT O03HAayarb, 4TO
COOTBETCTBYIOIINE Pa3Mepbl BUXPEBBIX CTPYKTYP MEHbIIE PacCTOs-
HUS MeX 1y mpubopamu. Ha meproiax mopsijika miecTd U BOCbMH MH-
HYT MPOBAJIbI KOTEPEHTHOCTH OTCYTCTBYIOT, UTO CKOPEE BCETO COOT-
BETCTBYET PACIIONIOKEHNIO 000MX MPHUOOPOB BHYTPH OAHOMN KPYITHOM
BUXPEBOU CTPYKTYpBHI.
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NPUHIIAIT MAKCUMYMA SHTPOIINU B TEOPUH
CIYYAUHO BO3MYUIEHHBIX CUCTEM

Kypasaes B.M.1?2

lCamapCKuﬁ yrusepcumem, 2. Camapa, Poccua
2yar'y, 2. Yavanoeck, Poccust
zhvictorm@gmail.com

KiaroueBbie caoBa: IlpuHIMn MakcuMyMa 3SHTPONHUM, METOA
Pefinonbaca, TypOyneHTHOCTD, CTy4aiiHO BO3MYIIEHHBIE CHCTEMBI.

B pabote paccmaTpuBaeTcs mpoOiieMa YCPEIHCHHOTO OIMUCAHHS
CIIy4ailHO BO3MYLIEHHBIX CHCTEM, OCHOBAHHOE Ha HCIIOJb30BAHUU
MIPUHIIAIIA MaKCUMyMa JHTpornnu. Takas 3ama4a BOZHHUKAET, HAIIPH-
Mep, B pa3iMyYHBIX 33/1a4aX THIPOAMHAMHUKH, CBS3aHHBIX C OIKCA-
HUEM TypOyJeHTHBIX TedeHuid. OpHaKo OOIIMiA Kpyr 3ajad, pelac-
MBIX B paMKax IpeiaraeMoro mojxojaa ropasno mwupe. B pamkax
JAHHOTO TOAX0/1a YAAECTCS pa3pelIuTh MPoOIeMy 3aMbIKaHNS MOMEH-
TOB CJIy4aifHOTO Mpoliecca, H3BECTHYIO Kak npobiema PeliHonbaca, u
MOJIyYUTh 3aMKHYTO€ ONMHCAaHUE TUHAMHKH, BKIIOYAIOIIEe CHUCTEMY
YpaBHEHUH JJIsl BCEX MOMEHTOB CIyYaifHOTO TpoIiecca.

B pabote m3naraercs oOmas MACOJIOTHS METOAa MaKCUMaJbHOM
SHTPONMU COBMECTHO C METOJ0M PeifHoJibjica U TIPUBOASATCA MpPHU-
Mepbl UCTIOIB30BaHMSI TAHHOTO MOAX0/1a K 3a/1a4aM TypOyJIeHTHOCTH
¥ HEKOTOPBIX THUIOB JMHAMUYeCKuX cuctem. Omnucanue TypOyIeHT-
HOCTH HEC)KHMAaeMOM JKHIKOCTH B paMKax JaHHOTO IOAXO/a paHee
npeaaraisochk B padore [1], a s 3aa4 TMHAMHKH KOHCYHOMEPHBIX
cucrtem B [2].

1. Kypasnes B.M. TypOyneHTHOCTb T€UEHH HEC)KUMAEMOM KU1~
KOCTH BOJIU3H JIOKAJIbHOTO PABHOBECHS U MPUHIIUT BTOPUYHOTO MaK-
cumyMa 3urTporuu. XKTD, 2009, N1, c. 16-27

2. Xypasner B.M., Muponos ILII. CiryyaiitHO-BO3MYILIEHHbIE AHU-
HaMUYeCKHE MOJCIH U METOJT MaKCUMaIbHOH »HTpormu. BectH. Cam.
roc. Tex. ya-tera. Cepus ®us.-mat. vayku, 2013, N 1(30). C. 352-360.

114


mailto:zhvictorm@gmail.com

Mopst Poccun: I'on Hayku u Texnosnoruit B PO — Jlecatunerue Hayk o6 okeane OOH

3. XKypasnes B.M., Muponos ILIl. /lunamuka ciay4daiiHO-BO3MY-
LIEHHOro ypaBHeHUs1 DepxXIoiabcTa U METOJ MAKCUMAJIBbHOU SHTPO-
mmu. M3Bectus By30B. [loBomxckuit pernon. Cepust pu3nko-mMarema-
trueckas, 2013, N 2, ¢. 156-170.

INOTEHIUAJIBHBIE OYAI'M TEHEPAIIUN
BHYTPEHHEI'O ITPUJINBA U ITPOSABJIEHUSA
KOPOTKOINEPUOJHBIX BHYTPEHHUX BOJIH
HA TUXOOKEAHCKOM AKBATOPUM KYPWJIO-
KAMYATCKOI'O PETHOHA

3umun A.B.*2 Keryaun I'.B.}, Ceepryn E.W.12,
Co¢buna E.B.L, JTazyrkuna E.C.?

WO PAH, 2. Mockea, Poccust
2CII6IY, . Canxm-Ilemep6ype, Poccus
gleb-jegulin@rambler.ru

KuaoueBbie cioBa: BHyTpenHue Boiubl, tidal body force,
paaAnoNIOKaIMOHHbIE N300pakeHns, Tuxuil okeaHn

Lens paboThl — OlLleHKa HATMYHMS CBSA3M MEXYy MECTAMU TIOTEHIH-
aJBHON TEeHepallMd BHYTPEHHETO INMPHJINBA U BBIABICHHBIMH paiio-
HaMH HauOOJIbIIEH BCTPEYaEMOCTH KOPOTKOIIEPHOAHBIX BHYTPEHHUX
BOJTH («TOPSYMMH TOYKAMI») TIO PaINOIOKAIUOHHBIM H300paKeHUSIM
BOM3M TuxookeaHckoro modepexns nmomyoctpoa Kamuatka un Ky-
PHIIBCKUX OCTPOBOB 3a eproJ ¢ nexadps 2018 r. mo Hos6ps 2019 1.

HcxonHpIMu TaHHBIME IS pabOThI TOCITYXKHIIU: €KEMECIYHbBIE
OLIEHKH KpHUTEpHEB reHepanuu OapokiuHHOro npmimsa (tidal body
force) nnst Bota K1, M2 mommyueHHbIE Ha OCHOBAaHUH MOJEIEHBIX JIaH-
HBIX U pe3yibTaThl 00paboTku 0KoJio 850 paguonoKaloHHBIX H300-
paXeHHH CO CITyTHUKOB cepuu Sentinel, paBHOMEPHO MOKPBIBAIOIINX
OIHCHIBAEMBIN PETHOH.

B neTHmit neproj oTMedaeTcsi COBNAJEHUE 04aroB MOTEHINANb-
HOW TeHepaluu BHYTPEHHEro MPUIMBA U PallOHOB MaKCHMAaJIbHOW
BCTPEUAEMOCTH TIPOSIBICHUH KOPOTKOTEPHOIHBIX BHYTPEHHUX BOJH
Ha OoJIbILIel YacTH paccMaTpUBaeMOil aKBaTOPHH. Y CTAHOBJICHO, Y4TO
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B OKPECTHOCTH 0cTpoBOB KyHammmp u 3eneHsIii pailOHbI, BBIJICICHHBIC
o kputeputo tidal body force, coBmagaroT ¢ 0067IaCTHIO «TOPIIUX TO-
YEK», ¥ 3/1eCh TOMUHUPYET FeHEPALIHsl IO BIUSHUEM CYTOYHOTO MIPU-
nuBa. OkoJno octpoBa OHEKOTaH MPHU CXOXKEH CUTyallud Ha TeHepa-
LU0 KOPOTKOIIEPUOIHBIX BOJH BIHSIOT KaK CyTOYHBIN, TaK ¥ TIOIYCY-
TOYHBIN NpuiInBkL. Bo3zne KaMuaTckoro nomnyoctpoBa palioOHbI YaCThIX
MIPOSIBIICHUI KOPOTKOTICPUOIHBIX BOJIH HAXOJISATCS OJIMKE K Oepery 1o
OTHOIIIEHHUIO K 09aram MOTEHIINAFHOW TeHepaIlii BHYTPEHHUX MIPH-
JUBHBIX BOJIH.

POJIb CEMIII B ®YHKIIMOHUPOBAHUN
3KOCHUCTEM IOJY3AMKHYTBIX MOPEI

HNnxeodeiikun F0.U.

IOHI] PAH, 2. Pocmos-na-/[ony

KawueBble cjoBa: AB30BCKOE Mope€, benoe Mope€, ceuIIeBbie
TCUCHUA, yCTOﬁ‘IHBOCTL OKOCHCTEM.

Ceiin oqHM U3 HanboJlee pacIPOCTPAHEHHBIX BUIOB JIBU)KECHUIA,
B IIpUJIeraroyx K Poccun B MOIy3aKMKHYTHIX FO’KHBIX MOPAX KOHTHU-
HEHTAJILHOTO IIeNb(ha — A3oBckoM u UepHom. Ho nipocTpaHcTBeHHOE
pacrpe/ielieHrie HHTEHCUBHOCTH 3THUX JIBKEHUH U UX pOJib B (PYyHK-
LUOHUPOBAHUHU 3KOCHCTEM A30BCKOro M UepHOro mMopel M3ydeHb
HEJOCTATOYHO. PacCMOTpHUM 3TO Ha IpUMEPE CEHIIEBBIX ABMKECHUMI B
JBYX MOJY3aMKHYTBIX MOPSIX C HEOOIBIIUMH TUIOIIA/IIMU aKBATOPHIA
(8 AzoBckom u benom mopsix). Ceiiin B A3oBckom U benom mopsix
MOTYT OBITh BBI3BaHbI PE3KUMH U3MEHEHUSIMH T10JIEH BETpa Wl aTMO-
cdepHOro aBieHusi COOCTBEHHO HaJ STHMHU MOPSIMH MpH OBICTPO Tie-
pEMELIAONIMXCs UKJIOHAX M aHTUIMKIOHAX. WM BXOISIIUMH W3
cMexkHbIX Mopeit (UepHoro, bapenieBa) BojlHaMHM IITOPMOBOTO
Harona. /[ 06pazoBaHus CeHIn TOCTATOYHO CPABHUTEIHLHO HEOOIh-
IOW SHEPTUH, IOITOMY B THIIEPMEIKOBOTHOM A30BCKOM MOPE OJTHOM
W3 MPUYMH CEHIIEBBIX KOJeOaHHH MOMKET OBITh TaKkKe JIOKaIbHOE
OOMIIBHOE BBINIAJICHHUE I0KAS HaJl KAKOW-TO YacThIO aKBATOPUH MOPS,

116



Mopst Poccun: I'on Hayku u Texnosnoruit B PO — Jlecatunerue Hayk o6 okeane OOH

KpaTKOBPEMEHHBIE BECEHHHE WU 0KJIeBble MaBoAkH Jlona nmu Ky-
0aHM, a TaKKe MOMYCKH BOA U3 LIMMIITHCKOTO ¥ B MEHBIIIEH CTETICHN
Kpacnonapckoro Bojgoxpanuinuill. HeraTuBHoe BO3AeCTBUE ceilliie-
BBIX KOJe0aHUi Ha 0OBEKTHI KOMMYHAIBHOTO XO3SCTBa U HA HABU-
raguio kak B benom mope, Tak 1 B A30BCKOM HJIEHTUYHBL. VX Hajo-
JKEHHE Ha IITOPMOBBIE HATOHBI MOXET MPHUBECTH K KaTacTpodude-
CKHMM HaBOJHEHUSM, IPUBOIALINM K pa3pyLIEHUIO TOPTOBBIX COOPY-
KEHUH, aBapHsIM Ha TETUTOANEKTPOCTAHIUSX U OCTAHOBKE UX PabOTHI
(conenas Mopckasi Bofa MpOHUKAET B pykaBa aenbThl JloHa miu Ce-
BepHOI [IBHHBI, U3 KOTOPBIX IPOUCXOAMT 3a00p BoAw! it TOLI).

Uro kacaeTcs BIHUSHUS Ha PYHKIIMOHUPOBAHUE IKOCUCTEMBI MOPHI,
TO TYT UMEIOTCS OTInuus. KoHEeUHO, TepMOXaauHHAas CTPYKTypa BOA
kak benoro, Tak 1 A30BCKOr0 MOpsI UMEET BAKHOE 3HAYEHUE H3-3a
OTIPE/IETISAIONIETO BIHUSHUS TEMIIEpaTyphl U COIEHOCTH BOJIBI HA COCTO-
STHAE SKOCHCTEMBI STUX MOPEH 1 Ha UX OMOIIPOYKTHBHOCTH. Ho mpu
ATOM BaXKHEUMHM (aKTOPOM, BIHSIOMIAM Ha (YHKIIHOHHPOBAHHE
9KOCUCTEMBI A30BCKOTO MOPSI BJISICTCSl BEPTHKAJIbHASL CTpaTU(HKA-
s BOJ, OO BEPTHUKaJbHAS yCTOWYMBOCTH BOJ 3aTPYAHSIET BEpPTH-
KaJTbHBIA BOJIOOOMEH M a’3paIliio HIDKEJIEKAIINUX CJI0EB, CIIOCOOCTBYS
Pa3BUTHIO aHA’POOHBIX IMpoleccoB. Bricokue 3HaUYeHUs BEpTUKAIIb-
HOM ycToiunBOCTH BOJI A30BCKOTO MOpPSl UMEIOT MECTO B OCHOBHOM
MIPH TIPOJIOJDKUTENBHBIX MITWISIX M cnadbix BeTpax (Kopmenko, Ila-
HOBa, 2009). AHa’poOHBIE 30HBI MOTYT (DOPMHUPOBATHCS HA 3HAYH-
TEJIBHOM YaCTU aKBaTOPUHM MOPSA-IUIOMAABI0 10 20 ThIC. KM2, BCIE-
CTBHE YETO MMPOUCXOTUT THOENb MPUJOHHBIX U JJOHHBIX OPTaHU3MOB,
YTO MOXET MOBIUATH OTPUIATENFHO Ha BClo 3kocuctemy mops (Ky-
pomnatkus, 2001). Takum 00pa3oM, BEICOKast yCTOWYHBOCTD dJIEMEHTA
CHUCTEMBI MOXET NMPUBECTH K HEYCTOWYMBOCTH CaMON CHCTEMBI. A
ceiliy, MpuBOIS B JBIDKEHHE BCIO MAacCy BOJIBI BOAOEMa, CIIOCO0-
CTBYIOT a’paliil NPUAOHHBIX BOJ. OCHOBHBIM MEXaHHU3MOM TaKOI'O
BITUSHUS ABISIOTCA TEUEHUs, UMEIOIINe MEePUOANYECKUI XapaKTep,
MepHOJ KOTOPBIX COOTBETCTBYET mepuony ceiul. Ilpu atom ceiimie-
BbI€ TEUEHUSPU NPU BCeX MoJIaX (OT OIHOY3JIOBOHM A0 ISITH Y3JIOBBIX
KoJIeOaHMi1), pe3Ko BO3pacTasi B pailoHax y3J0B U B OTIACIHHBIX MIPH-
OpEXKHBIX paiiOHax, UMEIOT OYeHb Bbicokue ckopoctH (0,5—1,5 m/c) n
KOe-TJIe MOTYT JlaXke MPEBBICUTh MaKCUMAaJIbHbIE CKOPOCTH BETPOBBIX
TEUYEHUH.
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Ecnu cpaBHUTH XapaKTEPUCTUKKU U 3HAYMMOCTD CEHII B A30BCKOM
MOpe ¢ UX aHajoramu B beom Mope, To B ociieHeM BCET1a MPHUCYT-
CTBYIOT IIPWJIKBHI U CHJIbHBIC IPUWIMBHBIC TeUCHUS. BOT mouemy ceii-
LIEBEIC IBIKEHUS B benoM Mope He UrparoT Takoi BaXKHOM poyu JIst
(hYHKITMOHUPOBAHUS €T0 3KOCHUCTEMBI, Kak B A30BCKOM Mope. Takum
oOpa3om ceifimy B A30BCKOM MOpe 00eCIeYHBar0T 3aKOH KOHCTPYK-
TUBHOU SMEPJKEHTHOCTU CUCTEM — CUCTEMA, CIIOKEHHAS U3 HEYCTOM-
YUBBIX 3JIEMEHTOB, MOYKET OKa3aThCs BIIOJHE YCTONYNBOM.

CUHONTUYECKA MOHAUTOPUHT KJIMMATHUYECKHAX
W3MEHEHWHI MMOJOKEHUSI OCHOBHBIX
TEPMUYECKUX ®POHTOB IO’KHOI'O OKEAHA

Honos B.B.

CIIol'y, e. Canxkm-Ilemepbdype, Poccus
v.ionov@spbu.ru

KioueBble cjioBa: HeNpepbiBHAS PETHCTPAIMsl  TeMIEpaTyphl
MOBEPXHOCTHOTO  CJIOSI  MOpS, MEpPUAMOHATBHBIC  CMEIICHUS
KJIIMMaTUYECKUX (POHTOR.

Hauwnnas ¢ 2006 r., npudnusutensao 60-90 % n3mMeHeHHs TeTuio-
coJiep>kaHusi MUpOBOTo OKeaHa, CBSI3aHHOTO C TJI00abHBIM MOTETlIe-
HueMm, nornormaercs FOxHpIM okeanoM. OIHaKO HarpeBaHUE €ro BOJ-
HBIX Macc HeOAHOpoaHO. B To Bpems kak BepxHue 1000 m FOxxHOTrO
OKeaHa, B AHTapKTHYecKOM IupkymnoisipaoMm tedeHnn (AL[T) u
CeBEpy OT Hero, ObICTpo Harpenarotcs npumepHo Ha 0,1-0,2 °C 3a ne-
CATHIIETHE, TTOBEPXHOCTHBIE BOJBI CYyOMOJSPHBIX MOpeH, K IOTy OT
ATOTO PETMOHA, HE HArPEBAIOTCS FIIM HEMHOTO OXJIAXKTAIOTCSI.

B mocnennee necsituierue, Aiis KOTOPOTO UMeeTCst OOIIbIIIE BCETO
M3MEpPEeHHI aBTOHOMHO IUTaBaomux 0yés Apro, mois FOxkHOro oke-
aHa B COJIEpaHHMHU Teruia B riaodansHoM ciioe Boa 0-2000 m nomHs-
nack Ha 67 % 1o 98 % 3a mepuon 2006-2014 ., C IBCTBEHHBIM ITHKOM
B noJioce mmpot AL[T u ceBepree ero (30°-50° c. m1.) [Sallée, 2018].
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AT — rnaBHast 0cOOEHHOCTH HEMPEPHIBHOTO IIUPOTHOTO BOAHOTO
KOJIbIIa, OXBaTBHIBAIOLIETO AHTAPKTHy. XapaKTepHOU 4epTOl THAPO-
JIOTUU TIOBEPXHOCTHBIX BoA FO)KHOTO OKeaHa SBISETCS MHOKECTBEH-
HOCTBH (PPOHTATBHBIX Pa3eNIOB BOJHBIX Macc Pa3IMuyHOTO MPOUCXOXK-
nenust. ' maBueie pponter: CyoTponnueckuit (CTD), CybanTapkTiue-
ckuii (CAD) u [onspnsrii ([1D). [Mocnenuue popmMupyroTcs B mpese-
max AL[T [Holliday, Read, 1998].

Ha3zBanuble (hpOHTHI PETYISIPHO MEPECEKAIOTCS] HAyIHO-3KCIIeIU-
unonabME cynamu (HOC) crHabxenus Poccniickoil aHTapKTHYECKOM
SKCIETUIMN B MHIO-0KeaHCcKoM cekTope (15-20° B. 1. m 40-50° ¢. 1)
Mexay Appukoit 1 AHTapKTHI0H. MHOTOIETHIE TEHACHIINN B MEXK-
TOZOBBIX MEPHUIMOHAJIBHBIX CMEIICHUSIX T[JIaBHBIX (DPOHTOB MOTYT
OBITH MIPOSIBIICHUEM TJI00aJIBHOTO MOTEIUICHHSI TIOBEPXHOCTHOTO CII0S
Boj FOxHoro okeana [Monos, Jlykun, 2017].

OKCIepUMEHTaIbHONH OCHOBOW HCCIIeOBaHUHN Kadeapbl okeaHo-
snoruu CIIOTY B IOxuOM okeane B 2007-2017 rr. ua HOC «Axkane-
Muk OENOpoB» CiyKaT HEeNMpephIBHBIE TOITyTHbIE KOHTAKTHBIE U3Me-
pEeHUs TeMIIepaTyphl MOBEPXHOCTHOTO CJIOS MOpS 10 XOAY CyAHA, U
CHUHXPOHHBIE JaHHbIE TUCTAHIMOHHBIX (CIYTHHKOBBIX) 30HIHPOBA-
HUH TemIepaTypbl IOBEPXHOCTH MOPS palMOMETpaMHU METEOPOJIOTH-
yeckux cnyTHUKOB cepuil NOAA [Monos, 2015].

Peanmzamus Takoif MOpPCKOW HaOIIONATENIEHOW CHCTEMBI MO3BO-
JIsUIa TIOJyYaTh B pealbHOM MaciuTabe BpeMeHH FrOPU30HTaJIbHbIE rpa-
JUEHTHI TeMIIepaTypsl mopepxHoctHoro ciost Mmops (TIICM) u npoTs-
XKEHHOCTHU 30H OCHOBHBIX KJIMMAaTHYECKHX (POHTOB MO JAAHHBIM CY-
JIOBOM aBTOMAaTHYECKOI METEOCTAHIIMU, U TOYHOT'O Teorpaduieckoro
MOJIOKEHUST TepMUYeCKuX (GpoHTOB To ciyTHUKOBEIM (AVHRR)
n300pakeHnsIM moBepxHOocTH okeaHa B MK-nnamas3oHe anexkrpomar-
HUTHOTO CIIEKTpa — TeMieparype mosepxHoctu Mopsi (TIIM).

DTO cTano peaibHBIM OJarofapst IByM BaXKHEUIITUM TEXHOJIOTHYE-
CKMM HOBIIIECTBaM B HCIIOJIb30BAaHMM TEKYIIUX JaHHBIX in situ o
TIICM, peructpupyeMbIX IO X0y CyJHA M JUCTAHIIMOHHBIX, CITYT-
HHUKOBBIX HaOmomenunii 3a TIIM; a WMeHHO, BO3MOXHOCTH BEChbMa
TOYHOTO OTpeeSIEHUs] MECTOIOMOKEHHUS IBMKYIIETOCS CyqHa C T0-
Moo GPS u 'MC-texnonoruit st pa6otst Ha 6opty HOC co cryT-
HUKOBBIMH N300pa)KEHUSIMH TTOBEPXHOCTH OKEaHa.

B unnuiickom cexrope IOxHoro okeana B 20072017 rr. B Mex-
TOZOBBIX CE30HHBIX (B MEPHOA aCTPAIBHOIO JIeTa, 1eKa0ph) MOJI0XKe-
Husix knmumartndeckux QponToB CTO nu CAD Ha mOBEPXHOCTH MOPS
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HaMU BBIABJICHA TCHICHIMA K MX CMEUICHHUIO Ha IOT, KaK CBUACTENb-
CTBO MOTEMJIEHHUS] MOBEPXHOCTHOrO cJ0osi BOA. 11-TW JeTHUH psin
HabmroAeHu teMoHCTpHupyeT siBHBIN TpeH K caBury CT® u CAD (a,
clleioBaTeNbHO, Oonee TEMIBIX CYOTPOMMYECKUX MOBEPXHOCTHBIX
BOJ) K AHTapKTHUJE.

U3MEHYHUBOCTD MOJIIPHOU ®POHTAJIBHOM 30HBI
B BAPEHIIEBOM MOPE U EE CBSI3b
C ATMOC®EPHBIMH OCLIJIISILIUSIMU B XX| BEKE

Konuk A.A.'2, 3umun A.B.'?

YMO PAH, 2. Mockea, Poccus
2CIT6I'Y, 2. Canxm-ITemep6ype, Poccus
konikrshu@gmail.com

Karouessle cioBa: [TonspHas ¢ppontanshas 30Ha, NOA, EA, WRP,
SKAND, Bapenrieso mope.

B pabote paccmarpuBaeTcs M3MEHYMBOCTH XapakTepucTHK Ilo-
nsapHO# poHTanbHO# 30HBI ([1D3) B bapeHiieBoM Mope U OlieHHBa-
eTcs BIMSHUE HAa HUX aTMOC(EPHBIX NPOLECCOB Hal ATIIAHTUYECKUM
OoKeaHoM U EBponoii.

HcxonHpIMu TaHHBIMH J1J1s1 paOOTHI IO BBIZICTICHNIO (YPOHTATBHOM
30HBI nociyxuia TIIM, monydeHHas o JaHHBIM CIIyTHHKOB Aqua u
Suomi NPP VIIRS. T1®3 uaeHTnduIMpoBanach Ha OCHOBE KIacTep-
HOro aHanusa moneil u rpaguentoB TIIM 3a mepuon c 2002 mo
2020 rr. Jlns ompenelieHWs Haauudus CBsS3u rpagueHToB TIIM u
rromaau 11P3 ¢ mupkynsnuen armochepbl UCIIOJIB30BAJICS KOPPes-
LUOHHBI aHATU3 W TPHUBJICKAINCh CPEAHEMECSYHbIE 3HAUYCHUS
WHACKCOB NOA, EA, WRP, SKAND u3 apxuBa
http://www.cpc.ncep.noaa.gov.

[Toxazano, uto B [1®3 rpaguent TIIM Ha cpenHeMecsYHOM HH-
teppaie Bapsupyet ot 0,03 1o 0,09 °C/km, a ee miomans ot 120 mo
425 teic. kM2 Yamme BCero MakCMMyMbI TPAJHMEHTa OTMEYAIOTCS B
HUIOHE—HI0JIe, C HUKIUYHOCTBIO 3—4 roga. MakcumywM ruiomaau [1D3,
KaK IIPaBuJI0, HA0JII0Ia0TCs B aBrycTe—ceHTs0pe. B oonactu [1D3 3a-
MeTeH TpeHa Ha yBennuenue TTIM ¢ 2011 r.

120


http://www.cpc.ncep.noaa.gov/

Mopst Poccun: I'on Hayku u Texnosnoruit B PO — Jlecatunerue Hayk o6 okeane OOH

VYcTaHOBNIEHO, YTO MaKCHMallbHBIE 3HAYMMbIE KOI(PPHUIHEHTHI
KOppesiiuy oTMedaroTes At 3uMHuX uHaekcoB SCAND u rpagucH-
toB TIIM B I1®3 B netHuit ce30H. IlomydeHnble CBeACHNS TTO3BOISIIOT
paccMaTpuBaTh BO3MOXXHOCTH MCIIOJIB30BaHMsI WHIEKCOB aTMocdep-
HOW IIUPKYJISANNY B Ka4eCTBE MPEAUKTOPOB IS TPOTHO3WPOBAHUS Xa-
paktepuctuk [1D3.

Pabora emonHeHa B pamkax rpanta POOU Ne20-35-90053 acrivipaHThL.

PACYET BEPTUKAJIbHOM KOMIIOHEHTBI CKOPOCTH
HA BJIOKEHHBIX CETKAX

Kouyeprun B.C., Koueprun C.B.

MI'U, 2. Cesacmononw, Poccus
vskocher@gmail.com

KiroueBble ciioBa: qTUHaAMHOYECKas MOJEJb, PacyeT BepTHKaHLHOﬁ
CKOpPOCTH, UCKITFOUCHUEC CXEMHOM BA3KOCTH, A30BCcKOE MOp€.

[Ipu yucneHHol peanu3aluy TUAPOIUHAMUYECKUX MOJIETIEN 0Co-
00€e MecTO 3aHMMAIOT MPOLEAYPHl BEIYMCICHUS] BEPTUKAIBHON KOM-
MOHEHTHI CKOPOCTH, KOTOpasi UMeeT OOJbIIoe 3HaueHune mpu Gopmu-
POBaHMHM JWHAMHUYECKHX IIOJIEH TPH HWHTETPUPOBAHMU MOEIH.
OOBIYHO AJIs €€ BBIYMCIICHUS HCIIONb3yeTCsl ypaBHEHNE HEPa3phIBHO-
CTH HEC)KMMaeMoi kuakocTd. ClielyeT OTMETUTH, YTO TaKOe OIpe/ie-
JICHUE BEPTHKAIBHON CKOPOCTH COJCPIKUT 3HAUUTEIIbHBIC OINHUOKH.
st yMEHbBIIEHHSI TaKUX OMIMOOK BO3MOXKHO 3a CUYET NPUMEHEHHS
CHEIHATBHBIX AJITOPUTMOB, OCHOBaHHBIX Ha TU(QPepeHIIUPOBAHNH TIO
BEpPTHUKAJIN YPaBHEHHSI HEPA3PLIBHOCTH M OPraHM3allMM ITPOLIELYPHI
MPOTOHKH C YYETOM OOOMX OJHOPOJHBIX KPAeBBIX YCIOBHH Ha IO-
BEPXHOCTH MOps U Ha AHe. [Ipy TakoM moaxo/ie anmpoKcuManus BTo-
POl MPOU3BOJHON 110 BEPTHKAIM E€CTECTBEHHO OCYILIECTBIIAETCS CO
BTOPBIM MOPSAIKOM U CXEMHas BA3KOCTb OTCYTCTBYeT. B nanHOH pa-
0oTe mpexasaraeTcs KOMOWHANKS pEeIICHHUS 337a4H Ha JIByX CETKaXx
Pa3HBIM IIArOM IO TIIyOWHE, T. €. B OJIHOM pacdeTe YpOBHEU B JiBa
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pasa Oombiie uem B Apyrom. [lomydeHHbIe Tpy 9TOM 3HAYCHUS BEPTH-
KabHOU ckopocTr 0003HaunM Wh 1 Won. Torma MmoxHO 3ammmcath Kop-
pexTop: W =2W, -W,, (1).

OrmeruM, moydyeHnbie 3uauenuss W yIOBIETBOPSIOT COOTBET-
CTBYIOLIIEMY YPaBHEHHIO HEPa3pHIBHOCTU B CHITy JIMHEHHOCTH KOp-
pekTopa. UucieHHbIE SKCIEPUMEHTH MPOBOJMINCH C HCIOJIb30Ba-
HUEM MOJICIH [T aKBaTOPHH A30BCKOT0 Mopsi. J[ist peanmuzanmu npo-
eIy pbl HACHTH()UKAIIMY MOIITHOCTH 3arpsi3HEHMS ObLI IIPOBE/ICH pac-
YeT Ha YCTaHOBJICHHE MOJEIBLHOTO TOJIS TeUESHUH 10| BO3EHCTBUEM
MOCTOSIHHOT'O BOCTOYHOTO BeTpa co ckopocThio 10 m/c. B pesynbrare
MOJICTTMPOBAHUS TaKKe OBUIO ITOJydeHO IPOCTPAHCTBEHHOE paciipe-
nenenne koagdumuentos Moaenu. [lomns ckopocteit u kodhpunmen-
TOB TypOysieHTHOH MU} (Py3un NCIOIB30BANKUCH B KAYECTBE BXOIHOMN
nH(pOpMaIUK TPH HHTETPHPOBAHWU MOJICTH TIEPEHOCA ITaCCHBHOM
MIPUMECH Ha CPOK 5 CcyTOK. B mepBoM pacuere ucnonb30Banoch 15 ro-
PH30HTOB IO BEPTUKAIN A BO BTOpOM pacuere Obu10 BeIOpano 30 ro-
puzonToB. KoppekTnpoBka npousBoaunack o gopmyine (1) mocie
BBIXO/1a PEIICHNUS HA CTalMOHAP.

HpOBC}ICHHBIe YHUCJICHHBIC OJOKCIICPUMCHTBI ITOKa3ajikd BO3MOXK-
HOCTh KOPPEKTUPOBKH 3HAYCHHH BEPTUKAILHOW CKOPOCTH 3a CUET
KOPPEKTOpa CHEeNUaIbHOTO BHIA, KOTOPBIH MO3BOJSET HCKIIOYAThH
CXEMHYIO BS3KOCTh Ha BIIOXKEHHBIX CETKaX, a OTKOPPEKTHPOBAHHAS
CKOPOCTH AaXXE MPEBLIIACT 3HAYCHUA, ITIOJTYUCHHBIC C MEJIKMM LIaromM
M0 MPOCTPaHCTBY. VICTIONB3yeMBlid OIX0 MOXKET OBITh NPHUMEHEH
IIPY MOZIETTMPOBAHUH TIPOIIECCOB MEPEHOCA 3arpsI3HEHUH B MOpe ISt
OoJiee aIeKBaTHOTO WX OTMCAHUSI.

CE30HHAS NBMEHYNBOCTBb CKOPOCTH OCEJAHUS
MAJIBIX YHACTHUILl B YEPHOM MOPE
11O JAHHBIM BYEB BUO-API'O

Kyopsaxkos A.A., Ctanuunslii C.B.

MI'U, 2. Cesacmononw, Poccus
arskubr@ya.ru

KiroueBble ciioBa: ckopocTs ocenanus, oopatHoe paccesHue, buo-
Apro, ce30HHast K3MEHYUBOCTb.
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B nacrosimeit pabote npeaioskeH MeTo OLIEHKH CKOPOCTH Ocena-
HUS1 YaCTHUI] HA OCHOBE HENPEPHIBHBIX U3MEPEHUI 00OpaTHOTO paccesi-
uust (Dpp) Ha nHe 700 HM Ha Oysx bro-Apro. OreHka CKOpoCTH Oce-
JIaHWsI TPOBO/IMIIACH HA OCHOBE KOHTYPHOTO aHalIu3a aHoOMauu Dpp B
KOOpJMHATaX TIIyOWHa-BpeMs OT ero cpemHero npodms. llpemmo-
KEHHBIH METOJ IMO3BOJIMJ MOJIYYHUTh AaHHBIE O BEPTUKAJIBHOM pac-
MpeaeNeHnH, CE30HHOW 1 MEKTOA0BON H3MEHYMBOCTH CKOPOCTH OCe-
nanust yactull B 20142020 rr. ¢ BepTUKaIbHBIM pa3pelieHueM 5 M 1
BpeMeHHbIM — 1 Mecsal. PaccunTanHble TAKMM 00pa3oM CKOPOCTH KO-
nebmrores ot 0,2 go 2,0 M/cyt. B cpennem onu pasusl 0,7 M/CYT U
WMEIOT 3HAYUTEIbHYIO CE30HHYIO N3MEHUNBOCTh, KOTOPasi BO MHOTOM
CBsI3aHa C (PU3MUECKUMHU IPOLIECCAMHU.

B 3umHanit nepron Hambomsimme ckopoctu (1-1,5 M/cyrt) HabmrO-
JIAFOTCS B IOBEPXHOCTHBIX CIIOSIX B OKTSOpe-Iexadpe U YaCTHUIHO CBSI-
3aHBI ¢ 3armyOrieHneM BepxHero kBasmomHopogHoro ciosi (BKC).
Hwxe cinos BKC ckopoctu ocenanus cocrasmsror 0,7-0,8 m/cyT, 9To
OJIM3KO K JTa00OpaTOPHBIM OIICHKaM CKOPOCTHU OCEIaHuUs KOKKOJIUT, 3U-
MO OCeaHue YacTHIl U3 BEPXHETO CIIOS MPOCIIEKUBACTCS BILIOTH JI0
TpaHUIBI CyOKuCIOpoaHOH 30HHBI (160—180 ™). 3armyOieHne YacTuil
MPUBOJIUT K YBEIMYCHUIO CKOPOCTH OCEAaHUs YaCTHIl B 3TOH 30HE B
BeCEHHe-JIeTHUI niepuo A0 3Hauenuit 0,8—0,9 m/cyT.

B netHuil neproa ckopocTs OceAaHus HU3Ka B BEPXHUX CIOSX CO
saaueHusMu 0,5-0,7 m/cyT B 20-40 M cnoe. Ilpu sTom 3ariyOneHve
CUTHAlIa COBNAJaeT ¢ 3armybnenueM msonukubl 1014 xr/m3. Bepo-
SITHO, OIyCKAaHWE YaCTHII B 3TOM CITydae CBsI3aHO ¢ (QU3UIECKUMH MPO-
LECCaMU 3ariyOJeHUs CJI0sl HEHTpalbHOH IJIaBy4eCTH IIPH IPOTPeBe
BEPXHHX CJIOEB ¥ YMEHBIIIEHHU MX IIOTHOCTH.

HaumMeHnbIime ckopocTH HaOJIIOJAr0TCSl ¢ MapTa MO aBryCT B CJIOE
40-80 M. MuHMMYM CKOpPOCTH OCEIaHMs COBIIAQJAET C MOJOKEHUEM
MUKHO-XJIOKJIMHA, YTO TOBOPUT O 3HAYUTEIBHOMN POJIM CHII TUIABYyYe-
CTH B OITyCKaHUM 4YacTHI. Ha 3THX rimyOMHAaX JIETOM YacTHIIbI Oce-
naroT Ha 20—40 M 3a O6osee yeM 6 MecALEeB U UX CKOPOCTb OCEJaHHs
cocrasnuset Bcero 0,2—0,5 m/cyT.

Ha MexromoBeIx Macmrabax OTMEUYEHO YBEIHUYCHHE CKOPOCTH
ocemannu B 1,5-2,0 pa3za Bo Bpemst Han0oJiee CHILHBIX [IBETCHUI KOK-
koiurodopua gerom 2017 r. u 3umoit 2018 r. Poct koHIEHTpaIuu
YaCTUIl, BEPOSITHO, IPUBOJIUT K MHTEHCU(UKAIIMK 00pa30BaHUs arpe-
raToB U POCTY CKOPOCTH OCEJIaHHSI.
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Pabota BeImonHEHa B pamkax roc. 3amanus Ne 0555-2021-0006
(mmdp «IlepcrekTuBHBIE METOIBI») U TpanTa PH® No20-17-00167.

MOJIEJIMNPOBAHUE CE30HHOM U3MEHYHUBOCTHU
KOKKOJUTO®OPHU B YEPHOM MOPE HA OCHOBE
OBBEJUHEHHOHU OJHOMEPHOU MOJEJIN NEMO-BFM

KyopsikoB A.A., JInmaes I1.H., Kyopsakosa E.A., Musok A.H.

MI'U, 2. Cesacmonons
elena_kubryakova@mail.ru

Kuarouessle ciioBa: UepHoe Mmope, kokkonutodopuas, NEMO, BFM.

Onnum u3 HanboJiee pacIPOCTPAHEHHBIX BUIOB (PUTOTUIAHKTOHA,
oburatoniero B UepHOM Mope, SIBISIFOTCS KOKKOTUTOQOPHIBI BUAA
Emiliania huxley. Otu Bogopociin HIMEIOT BaXKHYIO OCOOEHHOCTh: OHH
MPe00pa3yIOT YIICKUCIIBIH I'a3 B KapOOHAT KaJIbIIKs, CO3/1aBast BOKPYT
ce0sl CKeNeT U3 M3BECTHIKOBBIX IUIACTHH — KOKKOJIUT. DTOT MpoLiece
3HAYUTENBHO BIHSET Ha OalaHC HEOPraHUYECKOTO YIIIepoa, Criocoo-
CTBYS COKPAIIEHHIO KOJIMYECTBO YIJIEKHCIIOro raza B arMocepe. B
pabote nmpeacTaBIeHbl Pe3yNbTaThl MOJCTHUPOBAHUS CE30HHOK H3MEH-
YUBOCTH KOKKOJUTO(QOPUI Ha OCHOBE OOBEIMHEHHOH OIHOMEpPHOM
mozaernn NEMO-BFM st YepHoro mopst.

CornacHo JUTepaTypHbIM U HATYPHBIM JaHHBIM Pa3BUTHE KOKKO-
mutodopu B UepHOM MOpe HauMHAeTCsl B BEPXHEM CJIO€ IMOcie Be-
CEHHETO I[BEeTEHHs AHaTOMeH, B Mae-utoHe. Cpeii BO3MOKHBIX MPH-
YHH Pa3BUTHUS KOKKOIUTOPOPH B 3TOT MEPHOJT BBIJIEIISIIOT UX CIIOCO0-
HOCTh TOTpeOJNIEHHsT PAaCTBOPEHHOTO OPraHMYECKOro BEIIECTBa
(POB) — ocmoTpoduro. B BepxHem cioe 1moj| BO3I€HCTBUEM COJTHEY-
HOW paamanuu B mporecce ¢oroaerpagannu POB cranosutcs na-
OunbHBIM. Takoi mporecc no3BojsieT 00bACHUTE, 3a4eM B JICTHUH Tie-
PO B BEPXHEM CJIOE HA KOKKOIHUTO(OpHIaxX MOsBIsETCs OOJbIIOE
KOJINYECTBO KOKKOJINT, 3aIMIIAIOUINX UX OT U30BITOYHOM COTHEYHOM
pamualnyy U B TO K€ BpEMs MO3BOJISIONIMX OCTAaBaThCS B BEPXHEM
cioe, e Haxoautcs nadbuinsaoe POB.

Hcnonb3yemas koHGUTYpaIys MOJETH BKIFOYAET PacueT KOHIICH-
Tpauuil MEKUX U KPYTHBIX IUATOMOBBIX BOJIOPOCIIEH, KOKKOIUTO(O-
pHI, Me30- 1 MUKPO300IUIaHKTOHA, OaKkTepuoIulaHkToHa. B Mozens
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ObUTH T0OABJICHBI MTAPAMETPU3AIMH JIJISI OTIUCAHHS TPOIIECCOB OCMOT-
poduu u doromerpamanuu. ITO MO3BOJIUIO BOCIPOU3BECTH CE30H-
HYIO0 U3MEHYHBOCTb KOKKOJIUTO(POPHA, XapaKTEPHYIO AJS HEHTPalIb-
HOU vacTu UepHOro Mops: pa3BUTHE LIBETEHUS C KOHIIA aIlpesis Io
UI0b B BepxHeM 2(0-METpOBOM CIIO€, YTO COTJIACyeTcs C JAaHHBIMU
OyeB buo-Apro; B oTAenbHBIE TOIBI HAOMIOAAETCA 3UMHEE [[BETCHHE
KOKKOJTUTO(DOPHI.

Hactpoiika omnomepHoO# Onoreoxumudeckoit momenu BFM s
UepHOro Mopsi U BaJUAALMS [TOTYYCHHBIX MOJCIBHBIX PE3yJIbTaTOB
BBIIOJIHEHBI IPH IoAAepkKKe roc. TeMbl Ne0555-2021-0007, ucciemo-
BaHUE CE30HHOW M3MEHYMBOCTH KOKKOIUTOPOPH] MO MOJACITHHBIM
JAHHBIM BBITIOJTHEHO B paMKkax rpanta PH® Ne20-17-00167.

OIIEPATUBHBII MPOrHO3 TUHAMMKHU BO/JI
HA YEPHOMOPCKOM NNOACITY THUKOBOM
IHOJIMT'OHE «I'EJIEH/KUK»

Ky6psixkos A.W., I'puropnes A.B.2

"Mru, 2. Cesacmononw, Poccust
2I'OHUH, 2. Mockea, Poccus
ag-privat@mail.ru

KiroueBble cioBa: omneparuBHasi MOJENb, TEXHOJOTUS BIOKEHHBIX
CETOK, IMMPKYJALHMS BOJl, CUTMa-KOOPAWHATHI, MOJCIYTHUKOBBIN
MIOJIUTOH, CyOMe30MacIITaOHbIe MPOLIECCHI.

[IpencraBiena pazpaboTaHHas HA OCHOBE TEXHOJIOI'MHU JBOHHOTO
BJIOKEHUS CETOK G-KOOPAMHATHAS ONepaTUBHAS MOJIENb [IPOTHO3a CO-
CTOAHUS BOJ Ha YepHOMOPCKOM IO/ICITyTHHKOBOM IIOJIUTOHE B paii-
oHe T. l'enenmxuk. [lanHble A7 3a0aHUA HAYIBHBIX U TPAaHMYHBIX
YCIIOBUIT MOJIEIH TOCTYIMAlT u3 YepHOMOPCKOW MpHUOpExKHOH Mpo-
THOCTHUYECKOH crcTeMbl. MoJieNb ClIoCOOHa BOCIIPOU3BOIUTEL CyOMe-
30MacIITa0HyI0 W3MEHYMBOCTh TEYEHHWH Ha moiuroHe. lIpuBenen
MIpUMEp TPEXJHEBHOTO MPOTHO3a MOJIEH TeMIepaTypsl, COJIEHOCTH H
CKOPOCTH TE€UYEHUH JJIs IETHETO U 3MMHETO CE30HOB.

B Mojenu BocriponsBeieH HaOIIOAaeMblid 110 JAHHBIM JIOJITOBpE-
MEHHBIX M3MEPEHHUH B palloHE MOJHMIoHa KoJieOaTeNbHBIN XapakTep
BJ0JI60EPEroBOro TEYEHHs1, KOra OHO B TE€UEHUE CYTOK MOKET U3Me-
HUTH CBOE HAIPABJICHNE Ha IPOTHUBOIIOIOKHOE.
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CIIEKTPAJIBHBIE XAPAKTEPUCTUKHU CE3OHHBIX
KOJIEBAHUH TPUBPEXHOI'O TEYEHHUS Y IOKHOI'O
BEPEI'A KPBIMA 3A 2002-2020 I'OJbI

Ky3snenos A.C.

MI'U, 2. Cesacmonons, Poccus
kaskasev@mail.ru

KuaroueBnle cioBa: UepHoe mope, menbhoBas 30HA, MPUOPEIKHOE
TeYeHHUe, CE30HHbBIE KOIeOaHus, HHCTPYMEHTAIBHBI MOHUTOPHUHT.

Kak u3BecTHO ce30HHas U3MEHYMBOCTh YpOBHsI HepHOTro Mops B Oc-
HOBHOM OTIPEMEISIETCS] COOTHOIIEHHEM COCTABILIIONINX BOJHOTO Oa-
naHca B TedeHue roga. OIHaKo B psae clydaeB, COOCTBEHHBIE HI3KO-
YaCTOTHBIC BOJ00ATaHCOBBIE KOIEOAHMS BBEI3BIBAIOT MAJTbIC BEPTUKAIIb-
HBIE KOJIeOaHMSIX MOPCKOM TTOBEPXHOCTH |, M3-32 HE JJOCTATOYHOH pa3-
pemaromneld CnocOOHOCTH COBPEMEHHBIX M3MEpHUTENel yPOBHS MOpS,
JOCTOBEPHO He BBIIBISIOTCS. Ce30HHBIE KONMeOaHHs TeUCHUH Ha TOJ0-
BOM TIEPHOJIE 1 €T0 TAPMOHHUKAX 00YCIIOBICHBI, KaK TIPABUIIO, TOJIOBBIM
XOJIOM COJIHEYHOU paJualyy NpU CE30HHBIX U3MEHEHMSIX COCTOSHUS
ruspocdepsl, arMochepbl U BETPOBOU HUPKY/IsAmU. Jledopmariuon-
Hble KoyieOaHusi ypoBHS UepHOTro MOpsi, BKJIIOYasi CTOHHO-HArOHHEBIE
SIBIICHHSI, CEHUINH, TPaJIMEHTHO-BUXPEBBIC BOJHBI U T.I1., 00YCIIOBIICHBI
PETHOHANBEHBIMUA aHEMOOAPHUYECKUMH ¥ TOMOTpaduIecKuMu (akTo-
paMu, UMEIOT CYIIIECTBEHHO MEHBIIINE BPEMEHHBIE MacITa0bl IPH UH-
TEHCHBHOW M3MEHYMBOCTH ypoBHsS Mops. [loaTromy Ha doHe cucrema-
TUYECKU BO3HUKAKOIINX J1e(hOPMAIIMOHHBIX KOJIeOaHWH MOPCKOW TO-
BEPXHOCTH HETOCPEICTBCHHBIN BKJIaJ] CE30HHBIX KOJCOaHUN TEUCHUM
B 3HAYEHHUS YPOBHS MOpS HeCpaBHMMO Majl. B Hactosmiee Bpems
HaNMeHee N3YyYeHbl CE30HHBIE U MEXKYTOINYHbIE KOJIeOaHUS TEUCHHUI
UepnHoro mops. OCHOBHO MPUYHHOM TaKOTO COCTOSIHUS JIEIN SIBISIETCS
OTCYTCTBHE PEIPE3CHTATUBHBIX JTAHHBIX JUTUTEIBHBIX HATYPHBIX H3Me-
pEeHMI TEYEHUI Ha TOJOBBIX M 0OJIee MPOJOKUTEIBHBIX BPEMEHHBIX
nHTepBanax. [lonmydyenne HOBBIX 3HAHUH O CE30HHONM N3MEHUYNBOCTH Xa-
PaKTEepUCTUK PETHOHAIBHBIX TeUEeHU B UepHOM MOpe SIBIISieTCs aKTy-
aNbHOM 3a1ayei.
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Mopckoit ruapoduzuueckuii uactutyt (MI'M) necsarunerusmu
OCYILECTBIISIET HHCTPYMEHTAJIBHBII MOHUTOPUHT M UCCIIEAOBAaHUS H3-
MEHUYUBOCTH MPUOPEKHBIX TCUEHUH, THPOMETEOPOIOTHYECKHUX YCIIO-
BUH U YPOBHS MOPCKOH MOBEPXHOCTH Ha YepHOMOPCKOM THAPOGU3H-
YECKOM IOACIYTHUKOBOM NOJMUToHe y Mbica Kukuneuns HOxnoro Ge-
pera Kpeima (FOBK). Ilo pe3ynpTaramMm MOHHTOpHHTa TPUOPEKHBIX TE-
YEHUH CO CTallMOHAPHOM MIaT(OpMBl MOJMTOHA aHTEHHOW Siepo-
BBIX m3Mepureneit 3a nepuoy 2002—-2020 rr. copmupoBana u npo-
IIJIa TOCYAApPCTBEHHYIO PETHUCTPALUIO 0a3a COOTBETCTBYIOIIUX BEK-
TOPHBIX JAaHHBIX. AHalM3 TOJHOTO NMPOCTPAHCTBEHHO-BPEMEHHOTO
Habopa BEKTOPHO-OCPEIHEHHBIX PSAOB MO3BOJIMI JIETATH3HPOBATH,
YHOPSAAOYHUTE U CUCTEMATU3UPOBATh HAYYHBIE 3HAHHUS O BEPTHKAIb-
HOU CTPYKTYpE, PEKUMHBIX XapaKTEPUCTUKAX U U3MEHUNBOCTH MIPH-
opexnoro Teuenns y FOBK.

3a 19-neTHUI nepuoj UCCIEAOBAHUM C BBICOKOM TOYHOCTBIO BbI-
JeNieHbl 0000IIeHHBIE PEKUMHBIE XapaKTEPUCTUKH U ONIpeieieHa U3-
MEHYHMBOCTh BEPTUKAJIBHOW CTPYKTYphl KBAa3HUCTAIIHIOPHAPHOIO INPH-
opexHoro teuenus y FOBK a1 OCHOBHBIX CE30HORB rojia PH CMEHE
MPUPOAHBIX YCIOBHUH U cTpaTH(UKaLuy BoA. V3 MaTepranos mpeapl-
IOYUIMX MCCIEAOBAaHUN W3BECTHO, YTO OMMOJANBHOE pacTpeneeHue
MOBTOPSIEMOCTH HANpaBJICHUS MPUOPEKHOTO TEUCHUs] BO3HUKAET B
pe3yspTaTe B3aMMOAECHCTBUSA 3TOT0 TEYEHUSI C UHTEHCUBHBIMH pa3HO-
MacIITaOHBIMH BOJIHOBBIMH M BHXPEBBIMU OOpPA30BAHUSIMH LIEIIb-
(hOBO-CKJIOHOBOM 30HBI UepHOT0o MOpsi. 3a BeCh Mepro/| HAOIH0ACHUN
W3 BEKTOPHO-OCPEIHEHHBIX JBYXHEIENbHBIX pEaTU3aliil TeueHHH
BBIJICJIEH TOJILKO OJHOHAINPABICHHBIA BIOJLOEPErOBOH MOTOK MPH-
OpEKHBIX BOJI 3a11a]1-0T0-3aaTHOTO HAMpaBJieHHs. B criekTpax mioT-
HOCTH KUHETHUYECKOW dHEpPruM MpHOPEXHBIX TEUCHHH MO BCEH riry-
OWHE BbIpa)K€Hbl HHTCHCUBHBIE CTATUCTUYECKU JTOCTOBEPHBIE CE30H-
HBIE KOJIEOAaHUs!, KOTOPBIE COCPEAOTOUYEHBI BO3JI€ FOOBOTO MIEPHOIA,
BTOpOit (182,6 cyT) u Tpetneit (121,7 cyT) ero rapMoOHUK.

[IpencraBieHHble pe3yabTaThl CIIOCOOCTBYIOT MOBBIIICHUIO CTe-
neHn 000OLIEHHOCTH HOBBIX 3HAHUN O CE30HHON M3MEHYMBOCTH BOJ
npubpexxHo-1Ienb(oBoii 30HE UepHOTO MOPSL.

PaGorta BhITIONTHEHA B paMKax TOCYIapCTBEHHOTO 33JaHNs IO TEME
Ne 0555-2021-0005 «I[IpubpexHbIe UCCIEIOBAHUS.
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OIIEHKA UBMEHYMUBOCTH YPOBHSA MOPS U
CKOPOCTHU TEYEHHH B EBPOITECKOM CEKTOPE
CEBEPHOI'O JIEJOBHUTOI'O OKEAHA

Jlememko E.E.

MI'U, 2. Cesacmononw, Poccus
e.lemeshko@mhi-ras.ru

KuaroueBsble ciaoBa: Cereproe mope, Hopeskckoe Mope, bapentieBo
MOpe, aJIbTUMETPHUS, CTEPUUYECKUN  ypOBEHb, ApKTHUYECKas
OCHJUIALINS, PEXKUMBI IIUPKYIISAINN OKEeaHa.

PaboTa mocBsiieHa U3yueHUIO BIMSHUS BETPOBOTO BO3JCHCTBUS,
xapakTepHoro s Apkrtudeckor ocumuisinnd (AQO), Ha peKUMBI
LUPKYJSIIUY OKeaHa B paiione CeBepHoro- Hopeexxckoro-bapeniena
Mopeit (0-70° B. 11.), C IeTbI0 YCTAHOBICHHUS KOJTMYECTBEHHBIX 3aKO-
HOMEPHOCTEH N3MEHYMBOCTH YPOBHS OKEaHa U MOBEPXHOCTHBIX I'e0-
CTpo(hUUIEeCKHX TeUECHUH B 3aBUCHUMOCTH OT BeIMYHHBI nHIeKkca AO.

B 1ieoM OTKIIMK ypOBHS MOpS, OCPEAHEHHOT0 TI0 paccMaTpHUBae-
MOMY CEKTOpY OK€aHa, HaXOIUTCs B MPOTUBO(dA3e C HHIAEKCOM ApK-
THUYECKOW OCIMIUISALINH, XOTS €CTh IIEPHOABI PACCOITIACOBAHMS IPOTH-
Bo(a3HbIX KojicOaHul ypoBHS U uHAckca AQ, TakxkKe ClIeIyeT OTMe-
TUTH YBEIMYCHUE aMIUINTYAbI U IJIUTEIHOCTH OTPULATETILHOM a3kl
AO mocine 2009 r. Pazauiia Mmexay 001acTSIMH TMOJIOKUTEIBHBIX U OT-
pHLIATENIBHBIX 3HAYEHUI aHOMaNKK YPOBHS CO34aeT IPaJHeHT JlaBJie-
HUSI, KOTOPBIA BBI3BIBAET MOBEPXHOCTHBIE T€OCTPOPHUECKIE TEUCHUS,
HECYIIUe aTJIaHTHYECKHE BOJIbI BAOJIb KPOMKH Lieb(a, B BOCTOYHOM
HampaBJICHUH Ul TUKJIOHWYecKoro pexxuma (AO>0) u B 3anagHoM
HaIpaBleHUH U1 aHTHLIUKIOHWYeckoro pexuma (AO<0). Paccuu-
TaHHbIE KO3(GUIMEHTHI JIMHEHHOMN perpeccuu il ypoBHS MOPS CO-
CTaBJIIOT ~2 CM B IIENIb(OBOI 30HE U OKOJIO MUHYC 1 ¢M B Ti1yOOKO-
BOJIHOW 4YacTH CEKTOpa, WU TakuM 0o0pa3oM mepemnaj; YpPOBHS MEXIy
menbQom u Gojee rITyOOKOBOJIHOW YacThIO pacCMaTpHUBAEMOW aKBa-
TopuH cocTaBisieT ~ 3cMm Ha 1 eaununy nanekca AO. KoadpunmeHTs
JIMHEHOU perpeccuy aHOMaJIM CKOPOCTH TEYEHUH Nat0T 3HAYEHUS ~
0,5 cm/c Ha 1 enunuiy ungexca AQO.

AHanu3 J0NTOBPEMEHHON M3MEHYHMBOCTU CTEPHUYECKOTO YPOBHS
TaK)Ke MOKa3al B3aMMOCBA3b OAPOKIMHHON MUPKYISIIIAHA C MEXTO/10-
BOM M3MEHUUBOCTHIO (a3 kosedanuit nnaekca AO.
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Xanocrepuyeckass KOMIIOHEHTa BHOCUT OoJiee 3HAYMMBINA BKJIAJ B
CTepUYECKHEe KoJeOaHusl yPOBHS, YeM TePMOCTEpUIECKas B paccMaT-
puBaeMOM CeKTope okeaHa. [lo CHHXPOHHBIM MHUHHMAJIbHBIM TIOHH-
KEHUSAM XaJIOCTEPUIECKOW KOMITOHEHTHI YPOBHS M MaKCUMAaJbHBIM
MTOBBIIICHUSIM TEPMOCTEPHUUCCKON KOMIIOHCHTHI YPOBHS MOXKHO CJie-
JIaTh BBIBOJ 00 YBEIMYCHUH MMOCTYIIICHUS TETUIBIX M COJICHBIX aTiiaH-
Tr4YecKuX Boj B cekTop (0—70° B. 11.) B 3TH NMEPHOIBI.

Pabora Oplia BEITIONMHEHA TPH (DMHAHCOBOM TMOMIEP)KKE TpaHTa
PODOU Ne 20-35-90061 «AcrmpaHTBI».

O CBA3U PEXXUMOB IMPKYJIAIIUN
CEBEPHOI'O JIEJOBUTOI'O OKEAHA
C APKTUYECKOHU OCHUJIJIAIMEN

Jlememxko E.M.

MI'H, 2. Cesacmonons, Poccus
evgeny.lemeshko@mhi-ras.ru

Kuaruessbie cioBa: CeBepHblil JlenOBUTHI OKeaH, aJbTUMETpUS,
CTEPUYECKUN  YpOBEHb, ApPKTHUYECKAs OCIWUIAIHUSA, PEKUMBI
LHUPKYJSLUHA OKEeaHa.

Ha agBekiuio TemibIX aTIaHTUYEeCKUX BOAHBIX Macc B CeBepHBIN
JlenoButerit okean (CJIO) B 3HAUMTENHHOM MeEpe BIUSET H3MEHUH-
BOCTb BETPOBOTO BO3ACHUCTBHS U Pa3BUTHE IOBEPXHOCTHBIX TEUCHUH.
ITone BeTpa 00ycI0BIEHO NPOCTPAHCTBEHHO-BPEMEHHOW N3MEHYHBO-
CTBhIO aTMoc(epHOTO JaBlieHHs] HaJ ATIAHTHKOM, €ro XapakTepHbIC
0COOCHHOCTH OTNMCHIBAIOTCS KJIMMaTH4YeCKUM HHAEKkcoM — CeBepo-
AtnantnyeckuM Konebanuem n Han ApkTHKON — Apkrrueckoit Oc-
mwutsnueit (AO) n ApkruueckuMm Jumnonem (AZl). AO mogynupyer
TIPUTOK TETJIBIX ATIAHTUYECKHUX BOJ U MPUTOK THXOOKEaHCKHUX BOJ
yepe3 bepunros nponus. Bo Bpems monoxxutensHoi dasel AO 1eH-
TpaJibHasA 4acTh APKTHKH 3aHATa IUKIOHOM, KOTOPBIH CIIOCOOCTBYET
MIPUTOKY TETUTHIX BOA (TIOJIOKUTEIHHBIE AaHOMAJIMH PACX00B TEUSHHH
B bapeHueBoM Mope) u 3aTpynHseT pacnpocTpaHeHue Boj uepes be-
PHHIOB POJIKB (OTpULIATENbHBIE aHOMAINHU PacxoaoB). Bo Bpemst ot-
punarensHOl (Ga3el AO Hax APKTHKONW HAXOJIWUTCS aHTHIIMKIIOHHYE-
cKas 00J1acTh AaBJICHUS, U aHOMAJIMH PAcXoJia TEUCHUH MEHSIOTCS Ha
MPOTUBONOJIOKHBIE. BronbOeperoBoii Betep, mpeobianaromiuii Bo
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BpeMs oTpunarelbHoi ¢a3pl AO, BBEI3BIBAET KPOCC-TIETH(OOBEIN K-
MaHOBCKUI [I€PEHOC JIb1a ¥ IPECHOBOJHOI'O CTOKA PEK M POCT Ipajiu-
eHTa 0apOTPOMHOTO YPOBHS MEXIy MIeNb(OM H TTyOOKOBOAHON Ya-
ctpio Oaccetina CJIO. Ha ocHOBe aHanu3a JaHHBIX PEKOHCTPYKIHU
ypoBas CJIO u naHHBIX anpTuMeTprn 3a nepuoy 1950-2012 rr. mo-
Ka3aHO CYIIECTBOBAHHE JIBYX PEKUMOB LIUPKYJISLUHN OKeaHa KaK OT-
KJIMKa Ha KPYIMHOMAacIITaOHYI0 M3MEHYHMBOCTH aTMOC(EpHI, CBA3aH-
Hy!0 ¢ HHIeKCOM A O, 1 BbIEICHBI THIIbI HUKIOHUYECKON 1 aHTUIIUK-
nmoanyeckor nupkyssiun CJIO. [oxydens! oneHkrn K03 PUIHEHTOB
JMHEHHON perpeccuu Ajsl yPOBHS MOPSI M IOBEPXHOCTHBIX T€OCTPO-
(uUecKuX CKOpPOCTEW M MOCTPOEHBI KAPTHl WX MPOCTPAHCTBEHHOTO
pactpeneneHus B 3aBucuMocTd OoT uHiaekca AQO. BriaeneHsele pe-
KHUMBI YepeIyIOTCS ¢ MHTEpBaTaMu MPUOIM3UTENBHO OT 5 110 7 JIeT ¢
MEePHOAOM KBazu-KosiebaHuii mpumepHo ot 10 o 15 met. OmHako B
MOCJIEeIHUE TOJbl HAOMIOAAIOTCS OTKJIIOHEHHSI OT 3TOW CXEMbl: AJIH-
TEJIBHOCTh PEXUMa aHTHLMKIOHHMYECKONH LHUPKYJSIIUU B ApPKTHKE
YBEIMYUBAJIACH B TEUCHHE TIOCIICAHUX JIET.

PaGora Obina BeITIONTHEHA TipY PUHAHCOBOH ToIepkke PODU B
pamkax rpanTta Ne 18-05-60083.

I'OJIOJIEJHO-U3MOPO3EBBIE OTJIOKEHUIA
BbICOKOU UHTEHCUBHOCTH HA ITIOBEPEKBE
KAPCKOI'O MOPs

Jleonos .., Coxoauxuna H.H.

MI'Y, . Mockea, Poccus
nanalia.sokolikhina@gmail.com

KiioueBbie cji0Ba: TOJIONETHO-M30PO3EBbIC OTIIOKEHUS, CTPYKTYpa
aTMOochepBHl.

Hpe;[MeT HUCCICA0BAaHHUA — UCCIICJOBAHNEC YCJIOBI/Iﬁ 1 MEXaHU3MOB

(hopMHUpPOBaHUS TOIOIETHO-U3MOPO3EBBIX OTJIOKEHUN BBICOKOW HH-
TEHCUBHOCTH Ha robdepexbe Kapckoro mopsi.
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3a Hebonpmoit nepuon (okTsa0ps 2016 roga) mpoBeneH KpaTKHMA
0030p CHHONTHYECKOW CUTyalnny Ha Tepputopun SmMano-Henenkoro
AO ¥ cocemHHX PETHOHOB. 3a 3TOT MecAl ObUTH 3aUKCHPOBAHBI
25 cny4aeB OTJIOKEHHUS 3€PHUCTOIN M3MOPO3M Ha CIEAYIOIIMX CTaH-
umsx: Hagev (2 ciygast), HoBeriii Ypenroii (6 cxygaes), Heina (4 ciry-
qast), [laaronst (2 cyuas), Canexapn (4 ciy4uas), Tazosckwuii (3 ciry-
yas), Tapko-Caie (4 cirydas).

BaxxHO OTMETUTb, YTO METEOPOJIOTHYECKAas] CeTh Ha H3y4aeMoi
TEPPUTOPUH OUYEHB peakas. [IpakTnaecku Bce CTAaHIIMK HAXOMATCS Ha
Oeperax KpymHbIX pek, Taza u O0wm, a Takke Ha Oeperax OOCKoH U
TazoBckoii Tyobl. Takke B JaHHOM perrmoHe padoTaeT TONBKO OJHA
a’ponornyeckas cranius B ropoae Canexapa. [lepeuncnennsie dak-
TOPBI CHITBHO 3aTPYAHSAIOT POBEICHNE aHAIN3a CHHONITHYECKOH CH-
Tyaluu.

Ha ocHoBe maHHBIX HAOMOAEHUI OBUIM CTATUCTHYECKH OMpere-
JIEHBI 1 000CHOBaHBI OCHOBHBIE YCIOBHS 00Pa30BaHMUsI 3€PHUCTON U3-
Mopo3u. B nepByro ouepenp 3TO HaIU4YUE BBICOKOW OTHOCUTEIbHOM
BrnaxHoctH, 6onee 90 %, U OTpUIIATEIHHON TEMIIepaTyphl BO3IyXa,
B npegenax -16...0 °C.

Tak xe 6])IJ'II/I IMPOBCACHBI SKCIICPUMCHTBI C UCIIOJIB30BAHUEM aT-
Mocheproit mogenu WRF-ARW u mosrydeHbl METEOpOIOTHUECKHUE
MapaMeTpbl, UCTIONB3Ys KOTOPhIE, BOCIIPOM3BOIMINCH YCIOBUS 00pa-
30BaHUsl 3€PHHUCTON m3Mopo3u. B pesymbraTe 00pabOTKH aHHBIX,
6BIJ'II/I IMMOJIYYCHBI TUCTOTPpaMMBbI XO0d MHTCHCUBHOCTHU 3€pHI/ICTOI\/'I nus3-
MOPO3H 10 MeTo1y MaKKOHEeHa 151 OJIMDKARIIero y3/ia CeTKU KaX I0H
METEOPOJIOTHIECKON CTAaHIIWHU, T/Ie B YKa3aHHBIM TEPHOJI BPEMEHH
HaOJIOIaIUCH OTIIOKEHUS 3EPHUCTON U3MOPO3H. Y CIIEITHBIM BOCTIPO-
W3BEJICHUEM CUHTAJIOCh TOYHOE COBMA/eHHE PaKTHYECKUX U CMOJIe-
JIUPOBAHHBIX JTAHHBIX, & TAKXKe OTKIOHEHHE MOJETHHBIX JaHHBIX OT
(hakTta He Ooree yem Ha 2 4aca.

brut0 mokaszaHo, 4TO BRIOPaHHBIX MPEAUKTOPOB B BHUJE TeMIlepa-
Typsl U BIQKHOCTH BO3AyXa HE JOCTATOYHO JUISi BOCCTAHOBJICHUS
¢akTa oOpa3oBaHHa U3MOPO3U. Takue MPEAUKTOPHI MOTYT OBITH HC-
TOJIb30BAHBI JUTS BBISBICHUS 00JIacTel, Tl HAOI0JAI0TCS METEOPO-
JIOTUYCCKUEC YCIIOBUA, BO BPEM KOTOPBIX CTOUT OXKUAATh (1)OpMI/Ip0-
BaHUE N3MOPO3EBbIX OTJIOKECHHH.
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Bocmnpoussenenue cirydaeB H3MOPO3H 3aBUCUT OT TIOPOTOBBIX 3HA-
YEHUH OTHOCUTENBHOU BJIAYKHOCTHU U UHTEpBaa TeMrepaTypbl. Mak-
CUMaJbHasl OJISl MOATBEPKICHHBIX (PAKTOM CIIy4aeB sl BOCIIPOM3-
BEZCHUS B ONMKalIIeM K METEOCTaHLIUH y3JIe CETKU cocTaBuia 88 %
mpu BiaxxHoctu 6omee 90 % u 72 % npu BmaxkHoctu 60x1ee 99 %.
Ecmu pacmmputs ob6iacts 10 50 kM, TO MakCHMajabHOE 3HAUYCHHE
YCIICUTHOCTH IIPH KpUTEepuU BiaxkHoctu 6osee 90 % cocrasuiio 96 %.

YUCJEHHOE MOJEJMPOBAHUE HLITOPMOBBIX
YCJIOBU B HOBOPOCCUMCKOM BYXTE
B JIEKABPE 2002 TOJA

Jeonos U.N., Coxoaunxuna H.H.

MI'Y, e. Mockea, Poccus
leonov@geogr.msu.ru

KnioueBble cioBa: mrTopM, oOleAeHEHue, ToJoses, H3MOpO3b,
CWIBHEIN BeTep, uncineHHoe moaenupoBanue, WRF-ARW.

IlITopM — 3TO OMacHOE MOPCKOE THIPOMETECOPOTIOrNIECKOE SIBJIC-
HHUE, COMPOBOXKIAIOIICECS CHIBHBIM BETPOM B OTKPBITOM MOpPE CO
cpenHeit ckopocThio Oosee 20 M/c U mopeiBamMu BeTpa Oosiee 25 m/c.
Hepenko mtopMa compoBOKIat0TCs 00JIeICHEHHEM MOPCKHX CY/IOB.

OOneneHeHne — MPOIIECC HApacTaHMs JbJla HA KOPIyce CyaHA U
CYAOBBIX KOHCTPYKIHAX OT BOASAHBIX 6pB13F, MOPCKHX BOJIH WX IIPU
3aMep3aHuy BJIAaTd, OCAKIAIOIICHCS HA Kopiyce u3 atMochepsl BO3-
nyxa.

OOneneHeHne MOPCKUX CYJIOB Yallle BCEr0 HAOIIOAAETCS B yMe-
PEHHBIX M BBICOKHMX IIHUPOTaxX U ABJIACTCA OJHUM H3 HaI/I6OHee onac-
HBIX SIBICHUN Ha Mope. B pe3ynbraTe 00JICICHEHUS YBEIUYNBACTCS
BEC CyJHA, CHIDKACTCS BBICOTA HAJBOJHOTO OOpPTa WM IMOBBIIIACTCS
LHEHTP TAXKECTHU, BCJICIACTBUEC YCTO YMCHBLIIACTCSA OCTOMYMBOCTL U
YXY/IIaeTCsl MAaHEBPEHHOCTh CyaHa. [Ipy MHTEHCHMBHOM OOJeeHe-
HUH CYJTHO MOXET MOTEPATh OCTOMYHUBOCTH U OMPOKUHYTHCsA. [ HOeb
CyIIOB TIpH OOJIEJICHEHNH, a TeM 0oJiee yrpo3a rudey B HEKOTOPhIX
paitonax MUpPOBOTO OKeaHa, He CTOJIb PEIIKOE SIBJICHHUE.
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Henpto manHON palOTHI SBISIIOCH M3YYEHHE BOCIPOHM3BEACHUS
cirydas oOneneHeHHsI THAPOrpaduIeckoro CyaHa «ApKTuka» 9 me-
kabpst 2002 roga YUCICHHBIMH MOJIEISIMHU aTMOC(hEpsl ¥ BO3MOKHO-
CTH NMPOTHO3UPOBAHUS UHTCHCUBHOCTH O0JICICHCHMS.

UrcnieHHbBIE SKCIIEPUMEHTHI TPOBOAMIIHCH C NCTIOB30BAHUEM YK C-
nerHor mogenu WRF-ARW. B kxaduecTBe HauanbHBIX TaHHBIX JUIA 3a-
IMycka MOJICIIM HCIIOJIb30BaINCh JaHHbIe peaHanm3za ERAS ¢ mpo-
cTpaHcTBeHHBIM pazpeuienueM 0,25°. PacyeT mpoBOIMIICS C HCIIONb-
30BaHMEM YETHIPEX BIIOKEHHBIX CETOK C IIIaraMu 0 MPOCTPAHCTBY 18,
6,2 u 0,4 km.

dakTryeckre JaHHBIE O METEOPOIIOTHUECKUX YCIOBHSAX, UCITIOIb-
3yeMbIe 7151 BepupUKAIINHU, ObLTH TIOTYYeHBI U3 0a3bl JaHHBIX O CPOY-
HbIX HaOmoaeHmsIx BHUUT MU-MI1/], a Taxxke U3 TUTEpaTypHBIX UC-
TOYHHUKOB,

Jlaree oCymIECTBIISIICS MOCTIIPOIECCHHT BBIXOIHBIX JaHHBIX MO-
JIENH, B X0J/Ie KOTOPOTO OBUIH PACCYUTAHBI IOJSI OOJIENEHEHUST MOP-
CKHUX CyJIOB pa3HbIX BUJOB. [lepBbIii paccmaTpuBaeMblii BU 00e/e-
HEHHS OTHOCHUTCSI K OpBI3rOBOMY, NPOHMCXOASIIEMY BCIEICTBHE
HaMep3aHus Kamelb MOPCKOW BOJBI Ha cyaHo. i ero Bocmponsse-
JICHYsI UCIIOJIb30BAJICS KPUTEPHIA, OMMMCAHHBIA B METOJMYCCKUX yKa-
3aHUSAX M0 MPEAYNPEKICHUIO YIPO3bl OOJICACHEHHS CYJIOB, a TaKXKe
kputepuii OepidHAa. [ BTOpOro BrUa, OTHOCSIIETOCS K MPECHO-
BOJHOMY OOJIE/IEHEHHUIO, XapaKTEepPHO HapacTaHHUE JIbJla BCIEACTBHE
BBITIA/ICHUS 3aMEP3alolINX OCAJKOB M HaMEp3aHHE IMEPEeOoXIIaKIeH-
HBIX KaIlesb BOJpbl. s BOCTIpOU3BE/ICHUs IAHHOTO BUAa O0JieieHe-
HUS UCIIOJIB30BAJICS MPOTHO3 3aMEeP3al0NINX OCAIKOB U MPOTHO3 00-
JIeICHeHNs] B TYMaHe 110 alropuTMy MakKoHeHa.

B pesynbTare YHCICHHBIX IKCTIEPUMEHTOB OBUTH BOCTIPONU3BECHBI
IITOPMOBBIE ycIoBHsI, HabmogaBmuecss B HoBopoccuiickoit Oyxre B
niepuoz ¢ 7 1o 9 nexabps 2002 T., a TakKe MoIy4eHbl 00JI1aCcTH HAanbo-
Jiee BEpOATHOTO OOJICJICHEHHSI MOPCKUX CYIOB C HCIOJB30BAHUEM
Pa3IUYHBIX METOMUK. Pe3ybTaThl UCCIIEOBAHUS [TOKA3aIH, YTO JIJIS
Ka4yeCTBEHHOTO MPOrHO3a 00JIEACHEHHS CYI0B M €T0 HHTEHCUBHOCTH
ABIISIETCSI 11€I€COO00Pa3HBIM HCIIOJIB30BaHUE OTHAEIBHBIX METOJOB
MIPOTHO3a TS KaXXA0T0 BH/Ia 00JIeIEHEHMS.
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®OPMUPOBAHMUE SIJIPA XOJIOJHOI'O
MPOMEKYTOUYHOI'O CJIOS BAJTUMUCKOTO MOPS
BECHOW 2006T.

Jlo6uyk O.HU., bykanosa T.B., Uyoapenko U.II.

UO PAH, 2. Mocksa, Poccus
olga_may87@mail.ru

KarueBble  caoBa:  XOJNOAHBIM  MPOMEXYTOUHBIA  CIOH,
bopHxonpMCKast IPOMEXYTOUHAsI BOAA, TEPMOXAJIUHHAs CTPYKTYpa,
TeMIlepaTypa, COyTHUKOBbIE CHUMKH, banTuiickoe mope.

C mosBIEHHEM CE30HHOIO TEPMOKJIMHA, MOCJe BECEHHEro Ipo-
rpeBa, B bantuiickoM Mope exeronHo GopMHUpPYyeTCs: XOJIOHBIN TTPo-
MexyTouHbii cioit (XI1C), KoTopsIi mpociexuBaeTcs B TITyOOKOBO/I-
HO YacTH MOps Ha MPOTsHKEHUH Bcero roja (B cpeaneM 10 mecsiies
B rofy). OTOT CJIOH UMEET CIOXKHYIO CTPYKTYPY, KaK MO BEpTHKAIH,
TaK W M0 TOPU30HTAJIM: TEMIEpaTypa U COJIEHOCTD €ro BOJ, HOJI0XKe-
HUE BepXHell 1 HIWKHEHN rpaHull, a Takke aapa (MUHUMyMa TeMIiepa-
TYpBI BO/IbI) HEMIOCTOSTHHBI B TIPOCTPAHCTBE M BO BPEMEHH M OTJINYA-
IOTCS OT Trofia K TOAy.

B nannoit pabote Ha mpuMepe HaTypHBIX AaHHBIX 2006 Toga OT-
cnexuBaeTcs npoiecc Gopmupoanus sapa XIIC B bantuiickom
mope. ITokazano, yto ocHOBY sigpa XIIC cOCTaBISIIOT XOJOAHBIE MO-
BEPXHOCTHBIE BOJIBI, 00pa3yroInecs: paHHe BECHOW B IOT0-3ama/IHOM
4aCcTH MOPsI, B OKPECTHOCTSX 0. BOpHXOMBEM. DTH BOJIBI HIMEIOT XapaK-
TEpHBIH T,S-MHIEKC.

CoOBMECTHOE UCIOJIb30BAHUE CITYTHUKOBBIX JaHHBIX 1o SST, cy-
noBbix CTD usmepeHuil 1 KOMIIESKCHOW METEOPOJIOTHUECKON HHPOP-
Malfy MO3BOJMJIO JICTATBHO MPOCIEINTh YCIOBUS (HOPMHUPOBAHUS
BoA siapa XIIC B bantuiickom Mmope BecHoit 2006 rojia u BBISIBUTH UX
OTIIMYNTENbHbIE XapakTepucTuku. Bossr sinpa XIIC, oGHapyxeHHbIE
BJOJb TJIABHOM OCH COOCTBEHHO banrtuiickoro mMopsi B ampese-mae
2006 r. umeroT chenyromme xapakrepuctuku T: 1,4-2,1°C,
S:7,6-8,1. [TockonbKy BOJIBI C TAKUMH CTIEU(PUUECKUMU XapaKTepH-
CTHKaMH (pOpMHpYETCs €XKETOAHO B NIEPHOJI Hadana BECEHHETO MPo-
rpea (B 2006 T. B KOHIIe MapTa — HayaJie anpelis) Ha MOBEPXHOCTH
MOps B aKBaTOPUU BOKPYT 0-Ba BopHX0nBM, Ipeyiaraercss paccMoT-
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PEeTh BO3MOKHOCTH MX BBIZICNICHUS B TEPMOXAMHHON CTPYKTYpe CO0-
CTBEHHO banTuiickoro Mops kKak Ipocioiku bOpHXOJIBMCKUX ITPpOMe-
KYTOYHBIX BOJ. DTO MO3BOJISET Oosee YETKO BBISIBISTH OCOOCHHOCTH
KOMILUIEKCHOU TEPMOXAJIMHHOM CTPYKTYpbl banTuiickoro mMops B Tén-
JI0€ BpeMs roAa.

AHanM3 SKCIEIUIMOHHBIX JAaHHBIX BBIIOJIHEH NpU (PUHAHCOBOM
nonaepxkke Poccuiickoro ¢oHga GpyHaaMeHTaNbHBIX HCCIEIOBAHUM
(rpanT Ne 19-05-00717). Ba3a naHHBIX O TEpMOXATMHHOW CTPYKTYpE
bantuiickoro mops nmoanaepxkusaercs B pamkax roczaganus MO PAH
(Tema Ne 0128-2021-0012).

PACYET OBPYIIEHHUA BOJIH B PAMKAX
HEJIMHEWMHOU TEOPUU MEJIKOU BOJbI

Maxkapos K.H.

CI'y, 2. Couu, Poccus
ktk99@mail.ru

KuaioueBble cioBa: Teopusi MEIKON BOJBI, BO3BBIIIICHHE CBOOOTHOM
MOBEPXHOCTH, CKOPOCTH B TpeOHE BOJIHBI, OOPYLICHUE BOJIH.

VYpaBHEHHS TEOPUH MEIKOW BOABI (AJTMHHBIX BOJIH) B PA3IHYHBIX
MOJU(UKANUAK AKTUBHO HCIIOIB3YIOTCS B HACTOSILEE BPEMST JIJISl MO-
JIeTUPOBAHNS BOJTHOBBIX MOJIEH MPH MPOSKTUPOBAHNUH THAPOTEXHUYE-
CKHX COOPYXKEHHIA, B TOM YHCJIe, B TPUOOHOM 30HE MOPSL.

Ji1st yaeTa MOIIHOM IMCCHUIIALIMK SHEPTHH IPH OOPYILLIEHUH BOJIH B
ypaBHEHUS! JUTMHHBIX BOJIH TPAJAUIIMOHHO BBOJAMUTCS JOTIOJHUTEIbHBIH
4JieH BUPTYaJIbHOM TypOyJIeHTHOM BS3KOCTH. B pesynbrare ymaercs
OpraHU30BaTh CIUIONIHON YHCIICHHEIN pacueT 0e3 pa3peiBoB. OIHAKO
IpU 3TOM (KaK U MPHU UHBIX aHAJIOTWYHBIX alllPOKCHMALMAX MOTEPh
BOJIHOBOI SHEPTUH MTPpH OOPYIICHUH BOJIH) BOJTHOBAsI SHEPTHS KaK Obl
pacrmpenenseTcs no Bcel mMpHHE NPUOOIHOM 30HBI, YTO HE MO3BO-
JISIET TTONYYHTh Y3KYIO MOJIOCY OOPYIICHUS, I/ie B JCHCTBUTEIBHOCTH
JMICCUTIPYET OCHOBHASI YaCTh BOJIHOBOM SHEPTHH, OKa3bIBasi BO3JIEH-
CTBHA Ha THO M COOPY>KEHHS.

ABTOpPOM pa3paboTaHa MeETOJMKa pacueTa OOpyIIeHHsS BOJH B
paMKax HETMHEHHON TEOpHMH MEJKOH BOJbI, MO3BOJISIONIAS YYECTh
KOHIICGHTPAINIO SHEPTUU B y3KOU 30HE.
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B kauecTBe KpuTEpHs OOPYILICHHUS B MOJCTH IPHHUMAETCS YCIIOBHE,
KOTZ1a CKOPOCTb YacCTHI] BOJIbI B TpeOHE BOJIHBI CTAHOBUTCS OOJIbLIE, YEM
(azoBast ckopocTb BONHEL. T0 ecTh, IpeOEHb «OOTOHSET» caMmy BOJHY.

s ompeneneHusi CKOPOCTU 4acTUll B I'peOHE BOJHBI IPUHUMA-
eTcs ee JIMHEHOe pacnpe/ielieHHe Mo IIIyOuHe Tepel pa3pyLIcHUueM,
YTO COOTBETCTBYET pe3yJbTaTaM 3KCIIEPUMEHTOB, BBIIIOJHEHHBIX C
HCTIONB30BaHUEM JIA3€PHOTO JONIIEPOBCKOTO aHEMOMETPA.

Torma ckopocTh B TpeOHE MOXET OBITH ONpEeIcHa Yepe3 Cpe-
HIOI0 CKOPOCTh, YMHOXEHHYIO Ha SMIupH4YecKkuii kodhdummeHt,
OTIpeNIeNIIeMBII B pe3ysbTare KaTuOPOBKH MOJEIH.

Bricora obpymaromieticss 4acT rpeGHS BOJIHBI OMPENEIsIeTCs U3
MPOCTBIX TEOMETPUUECKUX MTOCTPOCHHH.

3Has BBICOTY OOpYILAIOIIEHCS YaCTH IPEOHS BOJIHBI U €€ CKOPOCTh,
MOJKHO OTPENENIUTh BEIMYUHY OCPESIHEHHOW MO TIyOMHE DHEPrUu
TypOyJIEHTHBIX MyJbCALUM, KOTOpasi FeHEPUPYETCs NMPH O0pYILECHUH
BOJTHBI.

IIpousBoaHast TOM 3HEPrUU IO PACCTOSHUIO BBOJUTCS B YpaBHE-
HUS IBMDKEHUS B KaYeCTBE CaMOCTOATENIFHOIO WwieHa. B pesynbraTe
yIIaeTcsl JIOKAIN30BaTh 00JIaCTh OOPYIIEHHS BOJTHBI U OJTHOBPEMEHHO
OPTraHU30BaTh CKBO3HOMW cUeT 0e3 pa3phIBOB.

[IpaBUIBHOCTH M3MIOKEHHBIX TEOPETHUECKUX MMOCTPOSHHUH MPOBe-
psuIach MyTeM MIPOBEACHUS CIIELUATIbHBIX THAPABINYECKUX SKCIIEpU-
MEHTOB B BOJIHOBOM JIOTKe L{eHTpa «Mopckue 6eperay (r. Coun). [o-
JYYEHO Y/OBJIETBOPHUTENBHOE COOTBETCTBHE PACUCTOB JIAHHBIM DKC-
nepumenToB. Ilo pesynpraram KaJuOpPOBKM MOZIENH ONPEAEICHO
CpeliHee 3HaYeHHE dMIHUPHUYECKOro KodhdUIMeHTa Ui CKOPOCTH B
rpeOHE BOIHBI.

PazpaboranHast MaTeMaTH4eckas MOJIENb PEaTi30BaHa B KOMITBIO-
TEpHOW MporpamMme, KOTOopasi UCIONIb3YeTCsl ATl IPAaKTUIECKUX pac-
YeTOB, B YACTHOCTH TIOPTOBBIX COOPYKEHUIH.

Tak, npu npoexTupoBanny npuvanoB la u 16 B mopry Tyarce
OBUIH BBHITIOJHEHBI pacueThl OOPYIICHUs BOJH Ha OpOBKE JHOYTIIYO-
JICHUS TI0 HPENPOEKTHOM Tpacce MOX0IHOM ACTaKaIbl.

Pacuetsl mokaszanu, 4To NPEANPOEKTHAs Tpacca paclojiokKeHa B
30HE TIEpBOTO OOPYIICHHUS BOJIH B PACYETHOM IITOPME. ITO BBIHYXK-
JlaeT MPOEKTUPOBILIMKOB MOIHATh OTMETKY HU3a dCTakaabl 10 +5,50 M
BC. [Ipruem u B 3TOM cirydae BOJTHOBOE BO3JIEHCTBHE HA SCTaKaay HE
UCKITIOYaeTcsl.

[TosTOMyY 1O pe3ynbTaTaM pacyeToB ObUIO PEKOMEHJOBAHO M3Me-
HUTB TPACCy CTAKaIbl TAKUM 00pa30M, YTOOBI OHA MPOXO/MIIa B 30HE
y’Ke pa3pyLIeHHBIX BOJH. [laHHas pekoMeHaauus Obuia MpUHSTA U pe-
QJIM30BaHa PU CTPOUTENLCTBE MTPUYATIOB.
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UCCJIEAOBAHUE CEWII KA3AUBEN BYXThI
MO PE3YJIbTATAM U3MEPEHMI JTUTOC®EPHBIX
JNE®OPMAILIUN JA3ZEPHBIM HHTEPOEPOMETPOM

N MATEMATHYECKOI'O MOJEJIUPOBAHUSI

Mannmok FO.B.%, Jlazopenko JI.U.}, ®omun B.B.., Yexos B.H.?,
Haconkun B.A.3, Bo6opbikuna O.B.*

MIH, 2. Cesacmonons, Poccus,
2K®Y, 2. Cumdeponons, Poccusi,
340 «3a600" @uonenm™», 2. Cumgbepononwv, Poccus
‘UD3 PAH, 2. Mocksa, Poccust
uvmsev@yandex.ru

KaioueBbie ciioBa: ceimy, pe3oHaHCHBIe KoneOanms, Kazaubs
OyxTa, na3epHblii uHTEepdepomerp, auTochepHbie nedopManuy,
yucineHHoe Moaenuposanue, Moaess ADCIRC.

Cetinu — HanboJiee PacpoOCTPaHEHHOE ABJICHHUE B OyXTaX, BbI3bI-
BaeMO€ MHOXKECTBOM IIPUYUH BBI3BIBAIOIINX MHOXECTBO, HO OCHOB-
HOM SIBIISTFOTCSI BOJTHOBBIE BO3MYIICHUS, MPUXOASIINE U3 OTKPBITOTO
Mops. [Ipu coBmajeHUM NEPUONOB 3TUX BO3MYIIECHUH ¢ COOCTBEH-
HBIMH TIEPHOJIaMU OYXTHI B HE MOTYT T€HEPHPOBATHCSI CEHUIITN 3HAYUH-
TEJIbHON aMIUIUTY/IbI, IPEICTABIISIONINE OMACHOCTD IS CYJIOB, U Oe-
peroBoii nHMPACTPYKTYPHI.

JlaHHBIX HAOJIIOJICHUI 3a CeHIllaMH B CEBACTOIOJILCKUX OyxTax
npakTuaecky HeT. [1o3ToMy, Hcrmonb30BaHue allbTePHATUBHBIX METO-
JIOB HCCIICIOBAaHUI Ha JAHHBI MOMEHT SIBJISICTCS] € IUHCTBEHHBIM J0-
CTYIHBIM MHCTPYMEHTOM JIsl M3y4YeHUs JaHHOTO siBleHUs. K Takum
METOJIaM MOXXHO OTHECTH HaOIIO/ICHHUS 3a JTUTOCHEPHBIMHA Jedopma-
IHASMHA U MaTEMaTUIECKOE MOJISTTUPOBAHNE.

B Hacrosiiei paboTe Ha OCHOBE YKa3aHHBIX METOOB MPOBEICHO
HCCe0BaHMe CeiIIeBbIX KoaeOanuii B 0. Kazaubs, BXomsieil B cu-
CTEMY CEeBaCTONOJBbCKUX OyXT. M3mepenus mutochepHbix aedopma-
LIMH BBITIOJTHEHBI C TIOMOIIBIO0 PABHOIIIICYHBIX JIBYXTYUEBBIX JIa3EPHBIC
nHTEephepoMeTpoB-aedopmMorpadoB MalKeILCOHOBCKOTO THIIA C Pa3-
HECEHHBIMU IMyYKaMH, UMEIOIIUMH YPE3BbIYaliHO BBICOKHE METPOJIO-
THYECKUE XapaKTEPUCTHKH, HMCIOJIB3YIOIIUMH B KauyeCTBE 3TaJlOHA
JUIMHY BOJIHBI CTaOMIM3UPOBAHHOIO 10 yacrore nasepa (JI'H-303).
H3MmepsemMoil BeTWUYMHON SIBISETCS PA3HOCTb MEXIY OTHOCHTENb-
HBIMH JIATOC(HEPHBIMH JIehopMaIUIMU. ITH TPHOOPHI PACIIOI0KEHBI
B IITONBHE 35-i OeperoBoii 6arapen B paiioHe M. XepcoHecC.
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MaTteMmaTHueCcKoe MOIEIMPOBaHKE CEHILIEBLIX KoaeObanuii B 6. Ka-
3a4bs IIPOBOIMIIOCH IBYMs MeToamu. [IepBeIii MeTO1 OCHOBAH Ha pe-
[ICHWM 3aJa4ld Ha COOCTBEHHBIC 3HAYCHHS U IIO3BOJISIET IOIYYUTH
COOCTBEHHBIE TEPUOABI U COOCTBEHHEBIE (DYHKIHMH, OIPEACIISIOIINE
MIPOCTPAHCTBEHHYIO KapTUHY KOJcOaHUI YPOBHS U TEUCHUH, 3aaBa-
eMble TTpoduaeM 0eperoBoii UepTel U OaTUMETpHEi BogoeMa. s pe-
aJIM3alMHy ATOI'0 MOAX0/Ia MCII0Ib30BaHa aBTOPCKAs THAPOIMHAMUYC-
CKas KOHEYHO-3JICMEHTHAsI MOJie)ib. BTOpoIi moaxom ocHOBaH Ha pe-
[ICHHUH BBIHYKICHHOM 3aJ]a4H, KOT1a JKUIKOCTh BEIBOAUTCS U3 COCTO-
SIHUSI PaBHOBECHS IEMCTBHEM KaKOH-TMOO BO3MYIIAIOMIENH CHIIBI.
Ceiiim paccMaTpHBaIOTCS Kak KOJICOaHUs, IPOUCXOASIINE B BOJOEME
Iocjie MpeKpalleHus IeHCTBHS BO3MYIIcHUA. B kauecTBe BO3MYyIIE-
HUH 3aaBaJIMCh KOJEOAHUS KUIKON I'PaHULLI pACUETHON 00IacTH ¢
EpUOJaMH B MHTEpBalie 1-52 MUH, 3aK/IIOYAIOIIEM B ceOe Kak BCe
COOCTBEHHBIE TIEPHOJIBI CUCTEMBI CEBACTOMNOIBCKUX OYXT, TaK U IJIHH-
HOBOJIHOBBIC BO3MYIIICHUS, TPUXOASAIINE U3 OTKPBITOro Mops. s
pacyeToOB HCIOIH30BATACH YUCICHHAS KOHEUHO-3JIEMEHTHAS MOJEIh
ADCIRC.

CpaBHEHHE TIEPUOJIOB CEMIIl, OMPEACTIECHHBIX 0 Pe3yJbTaTaM H3-
MepeHUi JUTochepHbIX AedhopMaluii U paCCUYUTAHHBIX MO Pa3HBIM
MOJIEJISIM TIOKA3aJI0 YJIOBICTBOPUTEIHHOE COOTBETCTBUE. JTO YKa3bI-
BaeT Ha MEPCIICKTUBHOCTD MCIIOJIb30BaHUs re0(hU3MIECKOM J1TabopaTo-
pUH, PacToNoKeHHOH B TONbHE 35-i1 OeperoBoii OaTapen.

[IpencraBnsiercs 1emecooOpa3HbIM U EPCIEKTUBHBIM BO30OHOB-
JIieHUe pabOTHI TAOOPATOPUU U UCTIOIH30BAHHUE PE3YIHTATOB H3MEpe-
HHH JJIS1 MCCIIeIOBaHUS JJIMHHOBOJIHOBBIX KOJIEOAHUI B CHCTEME Ce-
BaCTOIOJNBCKUX OYXT.

YU CJEHHBINA AHAJIM3 TJIYBOKOBOJIHBIX TEYEHUM
B 3AITA/THOU YACTH YEPHOI'O MOPs
Mapxosa H.B., IpimoBa O.A.

MI'U, 2. Cesacmononw, Poccus
n.v.markova@mail.ru

KuroueBblie ciioBa: UepHoe MOpe, MOAEIMPOBAHUE, IPOTHOCTUYECKUI
pacueT, HUPKYJIALu, rny601<0130)1H1)1e TCUCHU.
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[IpoBeneH ananu3 pe3yNbTaTOB MOJAEIUPOBAHUS TPEXMEPHBIX T10
MIPOCTPAHCTBY TUAPOPUINIECKUX Moiel YepHOTO MOPSI, TOTyYEHHBIX
B CEpPHH MPOTHOCTUYECKUX YHCICHHBIX JKCIIEPHIMEHTOB IJIS MEPHO-
noB 2006, 2010, 2011 u 2013 rr. YncneHHble SKCIIEPUMEHTHI BBITION-
HEHbl Ha OCHOBE HENMHEWHON Z-KOOPJIMHATHOM MOJENH IHHAMHKHU
Yeproro mMopsi, pazpadoranHoit B MI'U, ¢ ropr30HTAIEHEIM pa3pere-
HueM 1,6 kM Juis1 Bcero OacceiiHa. ACCHMWIIALINS JaHHBIX HaTypHBIX
HaOMIOAEHU B MOJENM HE MpPOBOAMJIACH (TPOTHOCTHYECKHE pac-
4geThl). ATMOcepHOEe BO3ACHCTBIE 3a0aBANIOCh C TIOMOIIBIO BBIXOI-
veix na"gubeix moaeneir ALADIN, ERA-Interim, SKIRON.

PaccuntanHble cpeiHECYTOUHBIE MO CKOPOCTH MPOAHAIU3UPO-
BaHBI HA MPEeIMET HATHYHUS OCOOCHHOCTEH ITyOOKOBOTHBIX TEUEHUH,
HE XapaKTEPHBIX /ISl OOIIETTPHHATON CXeMBI ITUKIOHUIECKOH IHPKY-
JSIIAY Y€PHOMOPCKHUX BOJ B Oacceiine. B paccunTaHHBIX OJSIX ycTa-
HOBJICHO HAJTMYHE HEPETYIISPHBIX ITyOOKOBOIHBIX TEYCHNH aHTHUIIHK-
JIOHWMYECKOW HAITPaBIIEHHOCTH. B pailoHe ceBepokaBKa3cKoro nodepe-
Kbl UX XapaKTEPUCTUKU MOATBEPKAAIOTCS AaHHBIMH MHOTOJICTHUX
rTyOOKOBOIHBIX HATYPHBIX HaOoeHMid Ha tosurone MO PAH «['e-
TICH/DKUKY.

[oka3zaHo, 4TO aHaJOTHMYHBIC TEYEHHUS MO MOCTOSTHHBIM MUKHO-
KIIMHOM MOTYT ()OPMHPOBATHCA U B 3aMaJHON YacTH MOPS: B HaCTHO-
CTH, B palioHe O0JITapCKOTO TOOEPEkKbs, a TAKXKE BIOJb CEBEPO-3aIiajl-
HOM 4YacTH MaTepUKOBOTO CKJIOHA. TeueHUs aHTHIHUKIOHHYECKOW
HaTPaBJICHHOCTH B PACCMOTPEHHBIX pacueTax 3a(h)UKCUpOBaHbI Ha TO-
puzonTtax 6oiee 1000 M, UMEIOT BpeMsl )KM3HH OT HECKOJIBKUX CYTOK
JI0 HECKOJIbKMX HeJelNb, CPEHUE CKOPOCTH 5—7 CM/C M MaKCHMallb-
HBIE — 710 15 cm/c.

Panee B pacuere knmuMaTudeckux nosied YUepHoro Mopst Ha OCHOBE
mozaenu MI'U ¢ accumuiisinment KITIMMaTHYECKUX MOJIEeH TeMIepaTypbl
Y COJICHOCTH aBTOpaMH OBLIO OTMEUYEHO, YTO B BECEHHE-JIETHHN Tie-
puoji, B HanboJiee pa3BUTOM (a3e riyOOKOBOIHOE TCUCHUE aHTHITUK-
JIOHUYECKOW HANpaBIEHHOCTH PacCIpPOCTPAHAETCS MO OCHOBHBIM
MUKHOKIIMKOM BJIOJIb BCEH CEBEpPHON YacTH MaTepPUKOBOI'O CKJIOHA CO
ckopocTsmu 2,54 cm/c, a popMHpOBaHHE TAKOTO TCUCHHS HauyWHa-
eTcsl 3HaUMTeNbHO 3amagHee KpeiMckoro n-osa.

Hannune xBasumepuoandecKUX TEUYEHHH aHTUIUKIOHUYECKOH
HATPaBJICHHOCTH C XapaKTEePUCTHKAMH, MOJIOOHBIMH PAaCCYHTAHHBIM
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C IOMOIIBIO yucineHHoU Moaenu MI'U, cornacyercs Takxe ¢ pe3yJib-
TaTaM{ JUIMTEIbHBIX — OoJiee roja — r1yOOKOBOAHBIX HAaOJIOACHUI
CKOpOCTH TeueHui Ha ropu3oHTe 1700 M Kk roro-3amagy ot M. Xepco-
Hec, onmyOnnKkoBaHHBIX B pabote (KmtoButkun u ap., 2019) ¢ pacue-
TOM KIIMMaTHYECKUX TedeHui Ha ocHoBe Mojenu IBM (JlykesHoBa
u ap., 2016) u pacaerom tederuii B 2011 r., MpoBeICHHBIM Ha OCHOBE
moxenu INMOM (Kopmenko u np., 2019).

IIpoucxoxxneHue TeUeHU aHTUIIMKIOHUYECKOM HAINPaBI€HHOCTH
B 3allaJIHOM 4YacTU MOpPS U APYIHX €r0 PerHOHaxX MOXKET ObITh 00y-
CIJIOBJICHO Pa3InYHBIMH, B TOM YHCIIE BOTHOBBIMH, TIPOLIECCAMU B TITY-
OounHBIX cnosix YepHoro mopsi. Bonpoc o MexaHu3Max BO3HHKHOBE-
HUS TOJOOHBIX TEUCHUH HA JAHHOM 3Tare paboThl OCTACTCA OTKPbI-
TBIM H €r0 00CYXJICHUE TPUBETCTBYETCS.

PaGora npoBeaena B pamkax Tembl roc3aganus 0555-2021-0003
(mmdp «OnepaTHBHAS OKEAHOIIOTHS).

OCOBEHHOCTH ®OPMHUPOBAHUS XOJOJHOM ®A3BI
3JIb-HUHbBO - IO’ KHOE KOJIEBAHMUE B 2020-2021 I'T

Mapuykosa O.B., Bockpecenckas E.H.}, 3oros JI.B.2

YUIITC, 2. Cesacmonons, Poccus

2IAHLI MT'Y, 2. Mocksa, Poccust
olesjath@mail.ru

KiroueBble cjioBa: Temmneparypa NOBEpXHOCTH okeaHa, Jla-Hunbs,
OHIOK, maccaTtHble BeTpa, MOBEPXHOCTHBIE TEUCHHUS.

OnHUM U3 OCHOBHBIX TJI00ATBHBIX MPOIIECCOB MEKIOJIOBOTO Mac-
mraba B cUCTeMe OKeaH-aTMoc(epa, OKa3bIBAIOIIET0 CYIIECTBEHHOE
BJIUSTHUE Ha COCTOSIHME KJIMMaTta, siisiercs (peHomeH Dib-Hubbo —
Oxn0e Konebanne (QHIOK), Brirouatonuii B ceOst aBe ¢a3bl: Ter-
nyr (cobObitus Dnb-Huubo) m xonomnyto (coObrtust Jla-Hunubs). B
HacToAmIel padore peds moraeT o codrTusax Jla-Hunbs. B nienom co-
obiTus Jla-HuHbs XapakTepu3yroTcs dKCTpeMajbHBIM TOHWKEHHUEM
nmoBepxHocTHOU Temmepatypsl Bojsl (TI10) B a3xBaTOpHansHON 30HE
Tuxoro okeana, Kak MUHIMYM, Ha IPOTSHKEHUH TISITU ITOCJICIIOBATEb-
HBIX MECSILIEB, C THIIMYHBIM MAaCIITa0OM MOBTOPSIEMOCTH OT ABYX JO
CEMH JIeT.
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29 okTa6ps 2020 . Bcemupnas MeTeopoorudeckast opraHu3anys
(BMO) coobmrmia Ha cBoeM O(UIMATILHOM CaiTe, YTO Pa3BUIIOCH SIB-
nenne Jla-HuHBS ¥ MO MPOrHOCTUYECKUM OLEHKAM MPOJIJHUTCS /0
BecHBI 2021. Okcnieptet BMO Toraa cunranm, 9To 310 OyAeT OTHO U3

cambIX nHTeHCUBHBIX Jla-Hunbs 3a mocneanue 30 et HaOMOACHUH.
Onnako B xoze aHanmusa coosiTus Jla-Huaps 2020-2021 rr. G110 BBI-
SIBJIEHO, YTO €r0 MHTEHCHBHOCTH cocTaBuia Bcero -1,19°C, a makcu-
ManbHas ¢a3a pa3BUTHs BbINajla HA OKTAOpb-IeKadph. 3a mocieaHue
30 et u3MepeHuil caMoe HHTEHCUBHOE U MPOAOIDKUTENbHOE SIBIICHHUE
Jla-Hunbs 6bu10 3adukcupoBano B 1998-2000 rr., KOTOpoe JINIOCH
IIOYTH TPH TOJIA, a €r0 MHTCHCUBHOCTH cocTaBmia -1,79°C. Ilocmen-
Hee coObITHe chopmupoBanock B ceHTs0pe 2020 1 mpocyIecTBOBaio
no ampenst 2021 (8 mecseB), Kak u mpeckaspiBann skcreptsl BMO.

Crout oT™MeTHTb, uTO 2020 . OBUT MPU3HAH HAYYHBIM KIMMaTHYe-
CKUM COOOIIECTBOM OJTHMM M3 CaMbIX )KapKUX Ha TUIAaHETe 3a MOCe-
Hue pecarwietus. OmaoBpeMeHHo ¢ 3TuM JetoM 2020 1. Habmona-
JI0OCh aHOMaJIbHOE yCKOpEeHHEe BO BpaiieHuu 3eMin. [Iponomxurens-
HOCTb CYTOK JOCTUIJIa MUHMMYyMa. Bo3MOKHO, 3TO cTano ogHoil u3
npeanocsuIok oopasosanus Jla-Hunbs ocensio 2020 .

B nacrosmieir paboTe ainst BBISIBICHHS O0COOEHHOCTEH HETaBHETO
Jla-HuHbst ObLTH MTPOaHAIM3UPOBAHBI CIIEIYIOIINE MAaCCUBBI CPE/IHE-
MECSYHBIX JaHHBIX 32 nepuon ¢ ssHBapsa 2020 r. o anpens 2021 r.:

— PEKOHCTPYHPOBAaHHBIE 3HAUYEHHS TEMIEpPATyphl MOBEPXHOCTH
okeana (TTIO) u3 maccuBoB HadISST u COBE SST2 ¢ marom cetku
B 1°;

— 3HAYCHHUsS] CKOPOCTEH W HaNpaBJICHUI TeueHWH Ha rIyOuHe 5 M
n3 peananuza NCEP GODAS c pa3pemennem cetku 1°x1°;

— 3HAYEHUsI TEMIIepaTyphl BOABI 10 TyouHe oT 5 M 10 4000 M u3
toro e peaHanmza NCEP GODAS; .

JIONOJHUTENBHO B HACTOSIIEM HCCIIEI0BAHUHU ObUTH TPUBJICUEHBI
cpenHeMecsiuHble 3HaueHus uHaekcoB Ilaccathbix BetpoB (TWI),
paccunTtanHble Ha 850 MO m300apHUYECKOW MMOBEPXHOCTH IS TPEX
paitoHoB Tuxoro okeana — Bocrounoro (EP), nenrpansnoro (CP) u
3anaHo-3kBaropraibHoro (WP) — u3 CPC NOAA.

Bbuto BBISIBNIEHO, 4TO MaccaT B BOCTOYHO-IKBATOPHAIHHOM CEK-
Tope THxoro okeaHa Hadan ycuimBaThes emie B Mae 2020 r. (aHoma-
qust TWI EP = 3,1 M/Mec.), 0IHaKO MUK €ro pa3BUTHS TaKXKe COBIAI
C MaKCUMaJIbHOM MHTEHCUBHOCTH JIa-HuHbs, KOoTOpas BblIaza Ha OK-
126pb 2020 (anomamus TWI EP = 3,8 m/mec). [Ipeobnananue u ycu-
JICHHE MACCAaTHBIX BETPOB B BOCTOYHO-IKBATOPUAILHOM cekTope Tu-
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XOr0 OKeaHa MPEIONPEACIIIN XapaKTep IPOCTPAHCTBEHHOTO (hOpMHU-
posanns anomanuit TIIO uccnemyemoro Jla-HuHbs, KOTOpEI B paM-
Kax MpOCTPAaHCTBEHHOM Kilaccugukanuu Obu1 oTHeceH kK BT Tumy.

O EHKA BOCIIPOU3BEJEHUS METEOITAPAMETPOB
MOJEJISIMH NOKOJIEHUS CMIP6 AJIs
CEBACTOIIOJIBCKOI'O PETHOHA

Mapuykosa O.B., Boimukpapkosa E.B.

UIITC, 2. Cesacmononw, Poccus
olesjath@mail.ru

KaroueBrble cioBa: temmneparypa Bo3ayxa, ocagku, CMIP6, nu-
HEWHBIN TPEH[, KOPPEISILIMOHHBIN aHANIN3, KIUMAaTUYECKUE MOJCIIH.

Hacrosimas paboTa BBIMOTHSIIACK C IO PEIICHHS OYIyIICH 3a-
Jla4y — TMOJyYeHHs] TIPOTHOCTHUYECKUX OLEHOK BO3MOXHBIX M3MEHe-
HUW TPUPOTHO-KIMMATUUECKHUX TMOKa3aTenel Ha Tepputopuu Cea-
CTOIIOJIbCKOI'O PEruoHa K cepeauHe u koHly XXI Beka, u, Kak cief-
CTBHE, YCIIOBHM, HEOOXOIUMBIX ISl OTPAcid BHHOTPaaapcTBa. 3a-
nada Obla mocTaBjeHa B paMkax rpanta PODU «Bo3aeiicTBue u3me-
HEHUs KJIMMaTa Ha BUHOTpagapcTBO B CeBacTOMOIBCKOM PETHOHE
(cM. ceputky HUKe). Ho mpexie yem aHaan3upoBaTh BO3MOXKHOE H3-
MEHEHHE KIIMMATHIECKUX YCIOBHIA B HCCIIETyeMOM PErHOHe IIPH pas-
HBIX CIIEHApUSAX YBEIHYEHHUS YTIEKUCIIOTO Ta3a, HeoOXoauMo ObLIO
OIIEHUTh BOCIIPOM3BEICHUE METEONapaMeTPOB MOJEISIMH IPOEKTa
CMIP riocequero moxkojaeHus.

[IpoBeneH cpaBHUTENBHBIA aHANU3 IIMECTH MOJENEH IpOoeKTa
CMIP6 — ACCESS-CM2, CMCC-CM2-SR5, HadGEM3-GC31-LL,
INM-CM4-8, KACE-1-0-G u NESM3 — ¢ ganHsIMU HaOIIIOAEHUI B
touke T. CeBactonoisb (44°36’ c.m1. 33°32' B.J1.) O IBYM OCHOBHBIM
THIPOMETEOPOTIOTHUYECKUM XapAKTEPUCTUKAM: CPETHECYTOUHON TEM-
mepaTtype BO3[AyxXa M KOJMYECTBY BBHIMABIINX OCATKOB 3a JIeHb. Ile-
puox conoctapiienus — ¢ 1981 mo 2014 rr. B kadecTBe OCHOBHBIX Me-
TOJIOB CPaBHEHUS OBbLIM BHIOPAHBI: KOPPEISAIMOHHBINA aHAIIN3, PacueT
nokazareneid RMSE, ananu3 BenmuunH JUHEHHBIX TPEHIOB U pacueT
CIIEKTPaJIbHOU IIJIOTHOCTH.
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Bce mects Moaeneii npoekra CMIP6 xopoiiio BOCIIpOU3BOIAT CY-
TOYHYIO M3MEHYMBOCTHh TEMIIEpPAaTyphl BO3IyXxa B paiioHe CeBacTo-
ot (r=[0,8...0,3]), omHako MoAeIbHbIC 3HAYCHHS JaHHBIX OTKIIOHS-
IOTCS OT pealIbHBIX B cpefHeM Ha £6°C. U3 aToro cieayerT, 4To cpel-
HECYTOYHbIC JaHHBIC TeMmmeparypbl Bo3ayxa wmozeieir ACCESS-
CM2, CMCC-CM2-SR5, HadGEM3-GC31-LL, INM-CM4-8,
KACE-1-0-G u NESM3 M0HO HCTIOBb30BaTh sl CPEIHEMECYHBIX,
CE30HHBIX U CPETHETOJOBBIX MPOrHOCTUYECKUX OLEHOK M PAacdeToB,
HO HEXXEeIaTeIbHO HCIOIB30BaTh JJISI CYyTOYHOTO M JEKAIHOTO TPO-
THO30B.

CTOUT OTMETHTh, YTO aHCaMOIb CPEJHECYTOUHOU TEeMIIepaTyphl
Bo3ayxa u3 mectu moxaeneir CMIP6 myame koppenupyer ¢ peanb-
HBIMH TaHHBIMH B Touke T. CeBactomous (1=0,88), a 3naueane RMSE
paBHo 4,89 °C u sBisercs MeHblie cpenHero 3HadeHuss RMSE nHa
1,11 °C. Ilony4eHHbIe Pe3yibTAThl MO HUCTOPHUYECKAM MOAEITHHBIM
JAHHBIM TTOKA3BIBAIOT, YTO IS JAITBHEHIIIETO aHaIn3a MPOTHOCTHYE-
CKUX OLICHOK JIyYIlle MCIIOJIb30BaTh aHCAMOJIM U3 MOJEIBHBIX PAJIOB
Oyaymux skcrepuMeHToB (2021-2080), Hexkenu paccMaTpuBaTh OT-
JeNbHO psanbl o kaxaoi moxenn CMIP6. Taxke, mokazaTenbCTBOM
TOT0, 4TO Jy4Ille OIIEHUBATh aHCAMOIIb U3 IIECTH MOJIENeH, CTal pac-
YeT BEJINYMH JIMHEWHBIX TPEHAOB HCTOPHUECKIX MOJCIBHBIX PSIOB C
1981 no 2014 rr. Beuto mony4eHo, YTO BETUUYHMHBI TPEHIOB JaHHBIX
HaOmoIeHNH 1 ancamb6is m3 6 moxeneit CMIP6 unentians (y obonx
psamos Tr=0,56°C/10 neT).

J19 cpaBHUTENBHOTO aHAJIM3a OCAJKOB OBLIM PAaCCMOTPEHBI MSTh
mozaeneit mpoexta CMIP6 (B Moenrt NESM3 oTCyTCTBYIOT CyTOUHBIE
psiibl o AaHHOMY Tlapamerpy). CpaBHEHHE TIOKa3aio, YTO BCE ISATh
MoJIeJIell He BOCIPOM3BOJST CYTOYHYIO M3MEHYHMBOCTH KOJIMYECTBA
BBITIABIIIAX OCAJKOB 3a JIeHb B paiioHe CeBacTOIOIS — KOPPEIAIHOH-
HBIE CBSI3U C pealbHBIMM JaHHBIMH OTCYTCTBYIOT (r=[-0,01...0,01]).
Camoe um3koe 3Hauenne RMSE y poccutickoit mogenn INM-CM4-8.

Pabota BemonneHa npu noxaepxxke rpanra PO®U u r. CeBacto-
moist Ne 20-45-920008.
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MHOT' OJIETHSAA U3MEHUYUBOCTH YPOBHSI MOPEI
CEBEPHOI'O JIEJOBUTOI'O OKEAHA

MepkyJioB B.A., Tumoxos JI.A.

AAHUU, 2. Canxm-Ilemepbype, Poccus
vamerkulov@aari.ru

Kaiouessble ciioBa: CeBepHbiid JlenoBuTHIi OKeaH, ApKTHKA, YPOBEHb
MOps, YPOBEHHBIH IOCT, MHOTOJICTHSSI M3MCHUUBOCTh, KOJICOAHHS
YPOBHSI.

JlenuBensanus ypoBHS OKeaHa SBJISIETCS BaKHBIM TIOKa3aTeseM Ju-
HaMUYECKOI'0 COCTOSIHUS OKeaHa. [Ipu 3TOM ypoBEeHb apKTHYECKHX
MOpEH YyTKO pearupyeT Ha U3MEHEHHsI aTMOC(EepHON LUPKYISALUT U
JIEA0BO-THAPOIOTHIecKoro pesxkuma CeBepHOro JlegoBUTOro okeaHa
(CJIO). Ot u3smMeHeHus: MOTYT BIHUATH Ha CTPOUTEIBCTBO U DKCILTya-
TaLMIO THIPOTEXHUIECKUX COOPYKEHHM, J0OBIYY MOJIE3HbIX UCKOMa-
€MBIX, BKJIFOUasi HETh 1 I'a3, a TAK)KE Ha CYA0XOJCTBO U PIOOJIOBCTBO
B apKTHYECKUX MOpsX. B aTom oTHomeHun n3menenus yposus Ce-
BepHOTo JIeZOBUTOTO OKEaHa U ero MOpeil SBIAIOTCS KITFOUEBBIM (ak-
TOPOM, BIIUSIOLUIMM Ha XO3SIMCTBEHHYIO AEATEIBHOCTh YEIOBEKa, a
TaKXKe OJJHHM M3 BOKHEHWIIMX Te0JIOT0-MOPQOIOTHYECKUX (eHOMe-
HOB, OTIPE/IEIUBIINX OCHOBHBIE YEPThI Pa3BUTHS MPUOPEKHBIX TEPPHU-
TOpUH U 1IeNb(HOB.

B ycnoBusAX 0kHIaeMoro aHTpONOr€HHOTO YCKOPEHHSI U3MEHEHUH
ypoBHsI MUPOBOTO OKeaHa, JaHHbIe 00 3THX U3MEHEHUSIX B HOBEHUIIICH
UCTOpUU TMPHOOPETAIoT 0co0YyI0 HAyYHYIO TPAKTHUECKYIO 3HA4YH-
MOCTb. OHU SBJISIFOTCS] BAXKHEUIIIMM, €CJIH HE €MHCTBEHHBIM, UCTOY-
HUKOM HH(POPMAIIUH O Pa3BUTHU MOPCKHX OEPEroB MPH TEX WIIH HHBIX
W3MEHEHUIX ypoBHS Mops. HekoTopas 1oy JOBOJIBHO BaXKHBIX XO-
3IUCTBEHHBIX 00BeKkTOB Poccuu KoHUEHTpHpyeTcs Ha mobOepexbe
APKTUYECKUX MOPEH, II03TOMY JIFOObIE X N3MEHEHHUS HEM30EXKHO CKa-
KYTCS HA COCTOSHUHM 9KOHOMHUKH.

B nocneanee BpeMst 04€Hb BO3pOC HHTEPEC CO CTOPOHBI IPAKTUKH
K JIOITOCPOYHBIM (BIUIOTH /10 KIIMMATUYECKHIX ) THAPOMETEOPOIOTHYe-
CKHM TIPOTHO3aM BOOOIIE M OKeaHOTpadhUUECKUM B YaCTHOCTH, UTO
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TpeOyeT MOCTPOSHHSI HOBBIX MPOTHOCTUYECKUX Moeneil. s pa3Bu-
THS TIOUCKOBBIX paboT Ha CubupckoM mienbde, a 3aTeM U MPOMBIII-
JICHHOH pa3paboTKH MECTOPOKACHUI MOJIE3HBIX UCKOMAeMbIX He0O-
XOAMMBI JaHHBIE 00 YPOBHE HE TOIBKO MPUOPEKHBIX, HO K OTKPBITHIX
riy0oKOBOIHBIX paiioHoB CeBepHoro JlemoButoro okeana. Ha done
PE3KNX M3MEHEHHUH KIMMAaTHYeCKOTO M THAPOJIOTHYECKOTO PEXUMa
ADPKTHKHU B TIOCJIETHUE NECATUICTHS, IPEICTABISIETCS BAKHBIM BbI-
MIOJTHUTH HOBBIE WCCIIEOBAHUS B 00JACTH M3YYECHHS IOJTOTIEPHO-
HBIX n3MeHeHni ypoBHs CeBepHOTro JlegoBuToro okeana.

B noxmage OymyT mpencTaBieHBI Pe3yIbTAThl HCCIIETOBAHHS
CTPYKTYPHI AOITOTIEPUOTHBIX KoJeOaHuil ypoBHS Mopeir CeBepHOro
JlemoBuToro okeana. MccrienoBanue MpoBOAUIOCH HA OCHOBE TaHHBIX
00 M3MEHYHMBOCTH YPOBHS MOpPS B aKBATOPHUH TIOJAPHBIX CTAHITHM,
pacrojoXeHHBIX B eBpa3uiickoM Oacceitne CeBepHoro JleqoBUTOro
OKeaHa. BBISBICHBI OCHOBHBIE 3aKOHOMEPHOCTH KOJIECOaHUsI YPOBHS
APKTUYECKUX MOPEH B MEKT0OI0BOM MacIITade, a TaKkKe MPH MOMOIIN
CTaTUCTHYCCKOI'0 aHaJin3a BbIIIOJIHEH IMTOHMCK OCHOBHBIX (I)aKTOpOB,
BIMSIOIIMX HA 3TH KosieOaHusl. 371ech BaXKHYIO POJIb ChITPaIy Kak T'H/-
POMETEOPOSIOTUYECKHE MPOLIECChl, MPOUCXOAIINE Ha 3eMie, Tak U
KocModu3nueckue GpakTopsl, BHOCSIINE B H3MEHEHHS YPOBHS MOpe
TUKJINYHOCTb pa3H0171 MEPUOANIHOCTH. KpOMC TOro, B HCKOTOPBIX Ya-
CTSIX apKTHYECKOTO OacceilHa 3aMETHYIO pOIlb B U3MEHEHHUE YPOBHS
MOPS UTPAET IIIAIMON30CTATHUECKOE IBUKECHIE 36MHOU KOPBHI.

Onupasich Ha OIIEHKH BIHSIHUAS COOpaHHBIX ()aKTOPOB HA U3MEHYH-
BocTh ypoBHs Mopsi B CJIO ynmanocTe paccuuTaTh CTaTUCTHYECKHE
MOJIETT MHOTOJIETHE H3MEHUYHMBOCTH YPOBHS B MOPSIX APKTHYECKOTO
OacceiiHa.

SKCHEPUMEHTAJIBHASI CUCTEMA JIUATHO3A "
IMPOI'HO3A COCTOSAHUA BOJ MUPOBOI'O OKEAHA:
OBLIAS CTPYKTYPA U OHEHKH TOYHOCTH

Musiok A.U., Koporaes I'.K., beaokonbiToB B.H., Xonoa A.JI.

MI'U, 2. Cesacmononw, Poccus
artem.mizyuk@mhi-ras.ru

KuroueBsle cioBa: Mopckue nporHossl, NEMO, MupoBoii okeas,
ACCUMWISALUS TaHHBIX.
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B nmoxnane mpencTaBieHsl pe3yabTaThl, MIOJyYEHHBIE IIPH pa3pa-
0OTKEe M TECTOBOW 3KCIUIyaTallUH MPOTOTHIIA CUCTEMbl AMArHo3a U
IIPOTHO3a COCTOSIHUSA MUpOoBOro okeana. JlaHHBIN KOMILIEKC SIBISIETCS
pa3BUTHEM CHCTEMBI NMPOTHO30B BOA A30BO-UepHOMOpcKkoro Oac-
ceifHa, MPUHUMAEMBbI 00EM TaHHBIX B KOTOPOM OBLT HECKOJIBKO pac-
mMpeH. B kadecTBe pacdeTHOro sapa CUCTEMBI MCIIONB3YETCS KOM-
mwieke NEMO, ruaponnHaMuveckuii 610K KOTOPOrO OCHOBAaH Ha CH-
CTeMe IPUMHUTHBHBIX YPaBHEHUH THAPOTEPMOINHAMHUKY OKeaHa. Te-
KyIllasi KOHGUrypauus MOAEIH TIaBHBIM 00pa3oM OIUpAaeTCs Ha OT-
KpBITBIE pe3ynbTaThl o KoHpurypauu ORCA 0,25 rpaayca.

Panee paspaboranHas 1jisi MporHO30B B A30BO-UepHOMOpPCKOM
OacceifHe cucTeMa aBTOMaTH3aLUHU YUCICHHBIX SKCIIEPUMEHTOB ObLiIa
JIOTIOJTHEHA OJIOKaMU 3aKa4yKH M MOATOTOBKH JAHHBIX Ha CETKY MO-
nenu. CrucTeMa MOJTHOCTBIO cOOpaHa Ha BBIYMCIUTEIBHOM KilacTepe
OI'BYH OUIL[ MI'U, BrmogarommeM 24 BEIYHUCIUTEIBHBIX (672 BBI-
YUCIUTENBHBIX s/ipa) U | yIpaBisFomunii y3ed.

B Tekyieil Bepcuu CUCTEMBbl UCIOJIB3YETCA YCBOCHUE MPOIYKTa
cucremMbl KonepHuk AMHaAMHYECKOTO MacCUBa TUAPOGU3NIECKUX Ta-
paMeTpoB OKeaHa, IPeIOCTaBIAEMOr0 Ha PETYIIAPHOI ceTKe (YPOBEHb
L4). CnoxxHOCTb 7151 BBIIOJIHEHHS MOPCKUX IMPOTHO30B C UCTOJIB30-
BaHUEM JITHX JIAHHBIX OOYCIIOBIICHA 3HAYUTEIILHBIM 3aIa3/IbIBaHUEeM
10 AByX Hexenb. IloaTomy B Xozie pa3paOOTKH CHCTEMBI OBLT Ipen-
CTaBJIEH PAJ pEIICHUH, TOUHOCTh PE3yNbTaTOB KOTOPBIX UCCIIETyeTCs
B MIEPHOJI TECTOBOW IKCIUTyaTalliu CUCTEMBI ¢ Mas 1o uronb 2021 T.
Kpome Toro, ananmsupyeTcs: BO3MOKHOCTb CO3/IaHUS AaHAJIOTMYHOTO
npoaykra B ®I'bBYH OUI MI'N.

YUCJEHHOE MOJEJITMPOBAHUE PACIIPOCTPAHEHUSI
U HAKATA YEJUHEHHOM BOJIHbBI B HPI/IEPE)I(HQﬂ
30HE 3ATIOBE/JHUKA «XEPCOHEC TABPUUECKUN»

Muxaitmnuenko C.JO.L, Kypanos J1.10.2
Mru, 2. Cesacmonons, Poccust

2CII6ry, 2. Canxm-Ilemepbype, Poccus
liham1984@rambler.ru
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KawueBble ciaoBa: wmonenbs SWASH, conuToH, 3amoBeIHHK
«Xepconec TaBpudueckuit», TMpoGMIb BOIHBI, AMIUINTYAa BOJHBL,
HaKaT BOJH Ha Oeper, Mol pa3HOCTEH BBICOT BOJH, KBaJpaTHIHOE
JIOHHOE TPeHHE, KO3(D(PHUIMEHT MEepOXOBATOCTH JIHA.

OCHOBHBIM T'HAPOAMHAMHYIECKUM (DaKTOPOM, BIUSIONTIM Ha Oepe-
TOBYIO JINTOIMHAMUKY, SIBISIETCS BeTpoBoe BoiHeHue. CuiibHOe
LITOPMOBOE BOJIHEHHE MOXET MPHBOAUTH K OOPYIICHUIO OeperoB u
paspymiernro nmpudpexxaoit mappacTpykTypsl. IlosToMy mccnemoBa-
HUE TPOIIECCOB TpaHC(OPMAaIMK BOJIH MPHU WX PACIPOCTPAHEHHUU Ha
MEJIKOBO/JIbE C TIOCIICAYIOIINM HaKaTOM Ha OeperoBOi CKIIOH SIBISETCS
OJHOW M3 Hamboyee aKTyaIbHBIX 3a/1a4 B MPUOPEKHON THUIPOANHA-
MUKE.

O6pyuienue O6eperoB 3amoBeIHUKa XepcoHec TaBpHUUECKHid pH-
BOJUT K COKpAIICHUIO TUIOMIAIX APEBHETO TOPOAMIIA, YTO OIpe/e-
JIIeT HEOOXOAMMOCTh B €€ 3alllUTe OT Pa3pyIIMTEIHHOTO BIUSHUS
IITOPMOBOTO BOJHEHUS. [ mpe/cTaBieHns] BETPOBBIX BOJH B pa-
0oTe ObLIa BEIOpaHa MaTeMaTniyeckas MOJIeNIb COJMTOHA, TaK KaK M3-
BECTHO, YTO Ha OMpPEIEICHHONW CTamuu NeOpMaIiyl BOIH MEIKOBO-
IBEM WX MPO(HITN CTAHOBATCS CXOXKHUMH C TPOPIIIAMHI yeTUHEHHBIX
BOJIH.

B pa6ore ¢ nomorpto Moaenu SWASH B pamkax 1BymMepHO 3a-
a4l WCCIIEZI0BAJIOCh PAcIpOCTpaHeHUe, TpaHchopMalus M Hakar
YEeIMHEHHOW BOJHBI Ha Oeper XepcoHeca NpH ydeTe pa3InvIHbIX Ba-
PpUaHTOB Moz[eneﬁ JOHHOI'O TPECHUA. YucneHuoble OKCIICPUMCHTHI IIPO-
BOJAMIIUCH B MOJIETILHOM OacceifHe, KOTOPBIH UMEET IMPSIMOYTOIBHYIO
dhopmy mmpunoit 500 M u umHOM 1500 M. B kadecTBe TpaHUYHBIX
yCIIOBUU Ha BXOJe 3aJlaBajiiCh BPEMEHHOW NpPO(HIb COJIMTOHA H
HavabHOE 3HAYEHHE OCPEJHEHHOH 10 ITyOUHE CKOPOCTH YKHKOCTH.
AMIUIATY1a BXOJIAIIEH BOJIHBI BO BCEX AKCIIEPUMEHTaX ObLIa MOCTO-
ssHHOM, paBHOM 3,0 M. C 11€JIbI0 MUHUMHM3AIMU JUCCUTIATHBHBIX (-
(ekTOB Ha OOKOBBIX TPAaHHIAX pacueTHass 00JacTb HCCIETYEMOTO
palioHa TpojJieBaiach BCIIOMOTATEILHBIMUA OOJACTSAMU C TIOCTOSH-
HBIMH TJTyOMHAMU, COOTBETCTBYIOIUMH HX BEIIMYMHAM B TPAHUYHBIX
TOYKax peasibHOro pesbeda. Ha )uakux rpaHuiiax BCIoMOraTeIbHbIX
o0JacTel HCIOIB30BAIOCH YCIOBUE CBOOOAHOTO MPOXOKACHHUS BOJIH.
B pacyerax ucnosp3oBanachk NpAMOYToJjibHas CETKa € IaroM Io mpo-
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CTpaHCTBEHHBIM KoopauHaram B 0,5 m. lllar uHTErprpOBaHUs MO Bpe-
menu coctasmi 0,04 c. MonennpoBaHrue OCYIIECTBISLIOCH B IpOMe-
KyTke Bpemenu 180 cekyHn.

UucneHHbIe YKCIICPUMEHTBI OBUTH MPOBEIEHBI JUIS MATH Pa3jiny-
HBIX MOJIeJIel JOHHOTO TpeHus. VccinemoBanoch BIMsIHAE KaXKIOTO U3
PacCMOTPEHHBIX BApUAHTOB Ha BBICOTY MPOXOJISIIEH BOJIHBI U BEIH-
YHHY BEpTHKAJIBHOTO Hakara Ha Oeper. PacueTsl mokasamnu, 4TO IO
Mepe pactpOCTPaHEHHS COJMTOH IMOIBEPTaeTCs OCTENEHHOMN TpaHC-
(hopmaruu, KpyTH3Ha mepemHero (poHTa M BBICOTAa BOJIHBI ITOCTe-
MEHHO YBEIUUMBAIOTCS, YTO IPUBOJUT K €€ OOPYILICHHIO B IPHYPE30-
BOI 30HE C MOCTEAYIOUIMM HaKaTOM Ha Oeper. AHamu3 pe3yjbTaToB
pacdeToB MOKa3all, YTO Pa3INIHbBIE THIIH JOHHOTO TPEHUS OKa3bIBAIOT
Pa3HOE BIMSHUE HA BBICOTY ITPOXOMSILEH BOIHBI U BEJIMYUHY €€ BEp-
TUKaIbHOrO HakaTa. HamOonblee BIMsSHHE Ha TPaHCHOPMAIHIO
YEeIMHEHHOW BOJHBI OKa3bIBAET BEMMYHHA KOA(D(DHUIIUEHTOB MIEPOXO-
Baroctd AHA. [lpy Bo3pacTaHuu BenudnH KO3(PPUIMEHTOB MIEPOXO-
BaTOCTH JI0 PEAJIbHBIX 3HAYEHUI, COOTBETCTBYIOIIUX CTPYKTYpE THA
MpUOPEKHOM 00IACTH 3allOBEIHUKA, BRICOTA MOAXOSIEH K Oepero-
BOM JIMHUH BOJIHBI yMeHbLaercs ¢ 4,5-5,0 m o 1,6-2,0 m. Benuuuna
BEPTUKAIBHOTO HAKaTa BOJHBI MPH 3TOM TaKKe YMEHbIIaeTcs ¢ 5,0—
6,0 m 10 2,0-3,0 M.

®OPMUPOBAHME SKCTPEMAJIbHBIX TEPMUYECKHUX
PEKMMOB BO/I B I0:KHO-KYPHUJIbCKOM PAMTOHE
MoJ BJIUSIHUEM U3BMEHYUBOCTU ATMOC®EPHOM
LHUPKYJISIUA

Mopos B.B.}, lllatnauna T.A.2

‘rou J[BO PAH, 2. Braousocmok, Poccus
2TUHPO, 2. Bradusocmox, Poccus
moroz@poi.dvo.ru

KaioueBbie caoBa: OxHO-Kypunbckuid pailoH, 3KCTpeMallbHbIE
TEPMUYECKUE PEKUMBI BOJ, aTMOC(EPHAst LUPKYIISALIHS.

Paiion HOxHpIX Kypmibckux OoCTpOBOB SIBISIETCS OJHMM U3 BaXK-
HBIX MPOMBICTIOBBIX paiioHOB JlampHero BocToka. DkcTpemanbHbIe

148



Mopst Poccun: I'on Hayku u Texnosnoruit B PO — Jlecatunerue Hayk o6 okeane OOH

(GIIyKTyalluM TeMIepaTypsl BOABl B OTACIBbHBIE TOJBI 3[€Chb MOTYT
[IPUBOIUTH K HETATHBHBIM M3MEHEHUSAM XapaKTEPUCTUK Cpenbl 00u-
TaHUsI THAPOOMOHTOB, NAJACHUIO BbIJIOBA U CMELIEHUIO PaliOHOB MPO-
MbIcna. B cBsi3u ¢ uem, 1ebio MpOBEIEHHBIX HCCIe0BaHUN IBUIIOCH
OIIpeleNICHUE yCIOBUH M MEXaHU3MOB (DOPMHUPOBAHUSI aHOMAJIbHBIX
TEPMUYECKUX PEKUMOB Ha aKBATOPUH paiioHa.

Ha ocHoBe MaccHBOB TMIIPOJIOTHMUECKHUX M METEOPOJIOTHMUYECKUX
JaHHBIX 3a nepuon 1985-2016 rr. uccnenoBanbl 0COOEHHOCTH MEKIO-
JOBOM M3MEHYMBOCTH TEPMHUUYECKOTO PEXHMMa ITOBEPXHOCTHBIX BOJ
paifoHa B JIETHUII IepHOJ] B 3aBUCUMOCTH OT aTMOC(HEpHBIX MpoLec-
COB C Y4€TOM JWHAMUKH BoJ. Oco00e BHUMaHKE yeJICHO OCOOCHHO-
CTSIM CTPYKTYpPBI OapUUYECKUX 0JIeH B aHOMaJIbHbIE IO TEPMUIECKUM
YCIIOBUSIM TOJIBL.

Beuto ycranoBneHo, 4yTo GopMHUpOBaHHE TEPMHUUECKUX PEKUMOB
paiioHa B JIETHHH NEPHOA ONpeAessieTcs] 0COOCHHOCTAMHU LUPKYJILS-
UM BOJ F0XKHOH 9acTi OXOTCKOI'O MOPS U CBA3aHO C M3MEHYHBOCTBIO
PETHOHANBHBIX IEHTPOB JIeHCTBUS aTMOc(depsl — JIETHEH anbHEBO-
CTOYHOMN JEMpPeccCHH M OXOTCKOTI0 aHTHIMKIIOHA, a TAK)KE CEBEPO-TH-
XOOKEaHCKUM MaKCUMYyMOM (IaBaliCKUM aHTHLHUKIOHOM).

[okazano, yTo MexaHu3M (HOPMHPOBAHUS SKCTPEMAITBHO XOJIOI-
HBIX TepMUYeCKUX pexkuMoB B IOxxHO-Kypunbsckom paiione, kak mpa-
BUJIO, CBSI3aH C AKTHUBHBIM PA3BUTHEM OXOTCKOTO AHTHULHMKIOHA H
HINYMEM XOJIOAHOW TponocgepHON J0KOMHBI HaJ BOCTOYHOW ya-
cTbro Oxotckoro mops. Takast CTpykTypa aTMOC(epHBIX MoJieil cro-
cOOCTBYET BBIHOCY C ceBepa M0 Nepudepur aHTUIUKIOHA XOJIOHBIX
MOJISIPHBIX Macc Bo3ayxa Ha OX0TCKOE MOpE, YCHIIMBAET CTOK XOJIO-
HBIX CEBEPO-O0XOTOMOPCKHX BoJ ¢ BocTtouno-CaxanmHCKUM Teue-
HUEM B I0)KHYIO YacTh MOPSI 1 aHOMAJIBHO 0OCa0JIsIeT MPUTOK TEIUIa C
teueHneM Cos uepes nponus Jlanepysa. Pa3BuTelil 0XOTCKMI aHTH-
LUKIJIOH, SIBJISISICH OJIOKUPYIOIINM JUIsl YOPMHUPYIOLINX JIETHIOIO Jallb-
HEBOCTOYHYIO JIETIPECCUIO LIMKJIOHOB, HAIIPABIISAET UX Ha BOCTOK, H3-
MeHsIsl TpaeKTOpUH Ha OoJiee toxHble. [Ipu monoxeHnn neTHel nanb-
HEBOCTOYHOMH JIETIPECCHU I0KHEE CPETHEMHOTOJIETHETO, CMEIAOLITH-
€Csl 110 €€ JIOXKOUHE [IMKJIOHBI B CBOEH THUIOBOM YaCTH BBIHOCST Yepe3
FO’)KHO-OXOTOMOPCKUH paiioH K KypuibckuM ocTpoBaM XOJOJHBIE
BO3YLIHBIE Macchl. TemmnepaTypa BOJbI B UCCIEyEMOM pPalilOHE B 3TH
TOJIBI OITYCKAETCs 3HAUUTENFHO HUYKE HOPMBI.
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Mexaan3m GOPMHUPOBAHHS IKCTPEMANTBHO TETUIBIX TEPMHUYECKUX
PEXMMOB CBSI3aH C OTCYTCTBHEM BBICOTHBIX XOJOJTHBIX ACTIPECCHHA U
YCUJICHUEM BIHSIHUS TPEOHS raBaiicKOro aHTHIMKIIOHA, MO 3aMa HOM
nepudepruu KOTOPOro MOCTyNaeT CyOTpOnnIecKUii TeTIbIi BO3LyX Ha
AKBaTOPUIO HCCIEAYEMOro paiioHa. JIeTHss OajabHEBOCTOYHAs Je-
TIpeccHs B 3TH TOJBI CMEIIeHA CEBEPHEE CPETHEMHOTOJIETHETO TOJIO-
KEHUS ¥ BBIXOZSIIIE BAOJb JIO)KOMHBI KOHTHHEHTAIBHBIE IUKJIOHEI B
mepeHei 9acTh Tak)kKe BBIHOCST TEIUIBI BO3AyX Ha for OXOTCKOTO
Mops. FOro-3anafHbI MepeHoc CIocOOCTBYET MPOHUKHOBEHUIO BOJI
TeueHus Cosl B 10’KHO-OXOTOMOPCKHH paiioH BIIOTh 10 Kypunbckux
OCTPOBOB, crocoOcTBYs (hopmuposanuio B KOxuo-Kypuibckom paii-
OHE aHOMAJILHO TETUIOTO TEPMHUIECKOTO PEKUMA.

B pe3synbraTte uccieqoBaHUK yCTAHOBJIEHBI MEXAHWU3MbI BIUSHUA
HW3MEHYUBOCTH aTMOC(EPHBIX TEPMOOAPHUECKUX TOJEH U AMHAMHUKH
BOJ Ha (hOPMUPOBAHHUE IKCTPEMAITBHBIX TEPMHUECKUX PEXKIMOB aKBa-
topun FOxHo-Kypunsckoro paiiona. IlomydeHHble pe3ynbTaThl MO-
T'YT OBITh UCTIONIL30BAHBI IS Pa3pabOTKH MPOTHOCTHYECKUX MOJIeTIEeH
(hopMHpOBaHUS aHOMAIBHBIX THUAPOJOTHYECKUX YCIOBHUH, KaK IaH-
HOTO SKOHOMHYECKH 3HAYAMOTO paliOHa, TaK U JPYTUX aKBATOPUH pe-
THOHa.

BHYTPUI'OJOBAS UBMEHYUBOCTD I1OJIA
TEMIIEPATYPBI B ATITAHTUYECKOM CEKTOPE
AHTAPKTHUKH 1O JAHHBIM PEAHAJIN3A NOAA OI SST

Huxoasckuii H.B., Apramonos 10.B., Ckpunanena E.A.

MI'U, 2. Cesacmononw, Poccus
n.nikolsky@mhi-ras.ru

KaroueBble cjoBa:  ATIAaHTUYECKHM  CEKTOp  AHTapKTHKH,
TEMIIEpaTypa  IOBEPXHOCTM  OKEaHa, CpPEJHEKBAApPaTHUECKOE
OTKJIOHCHHEC, CC30HHAasA U CUHOIITUYCCKAass NBMCHYUBOCTbD.

Ha ocnoBe pannsix peanamuza NOAA OI SST, conepsxatero
CPEeIHECYTOUYHBIE 3HA4YeHHS TEMIEpaTyphl IOBEPXHOCTH OKeaHa
(THO) B y3nax perynspHoii cetku ¢ marom 0,25° 3a nmepuon ¢ 1982
1o 2017 rr., BBISIBIIEHB 0COOEHHOCTH CPETHEMHOTOJIETHEH BHYTPUTO-
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JOBOW M3MEHYMBOCTH TOJISI TEMITEPATYPHI Ha TOBEPXHOCTH ATIIaHTH-
yeckoro cektopa HOXHOro okeaHa Ha CE30HHOM U CHHONTHYECKOM
MacmTabax. PaccmatpuBanack akBaropust Mexay 30° ro.11. 1 Oeperom
AHTapKTHIB. AHATU3UPOBAINCH 00JaCTH, TIE TUIOIIAAb CBOOOIHOM
0TO Jbaa BoakI Obua Gonbiie 10 %. /s ananuza ypoBHeH BHYTPUTO-
noBoi m3mMeHarBocTH TI1O B KaXK0M y371€ CETKH PaCCUNTHIBAIHCE €€
CHUHONTHYECKUE (BHYTPUMECSUYHBIC) U CE30HHBIE CPEAHEKBapaTHUC-
ckue oTKIIOHEHHUS (CKOguy 1 CKOqes).

VcranoBneno, 4to MakcuMaibHble BeaWUMHBEI CKOc; TIIO
(mo 4 °C) nabmromatorcst Ha obmmpHOM menbhe y OeperoB FOxHoi
Awmepuku. Beicokue 3HaueHuss CKOce; TTIO (10 2,4-3 °C) ormeuaroTcs
B 30HE cx0xJeHus bpaszunbckoro u @onkneHackoro teueHui. 11oBbi-
LIEHUE YPOBHS C€30HHOW M3MeHUMBOCTA TIIO BBISBICHO Ha FOKHOM
nepudepun KOkHOTO CYyOTPONUUECKOTO aHTHIIUKIOHHYECKOTO KPYyTro-
BopoTa (CKOce; ~ 2-2,4 °C) u B 30He AHTapkTudeckoro L{upkymmo-
nspHoro teuenus (ALT) B mpomuse Jpeiika u B Mope Ckomra (CKOces
~1,2-1,4°C). VY 10xxHbIX OeperoB AGprKH Ha METKOBOJILE B PAOHE M.
Uronpueiii Habmogaercst mokambHbI MakCUMyM CKOc; TIIO (1,8—
2,4 °C). Heckonbko 10xHee, TpuMepHo Mexy 36° u 38° 1o. 11I., B 30HE
OCHOBHOM BETBH T€UCHUSI ATYJIBAC OTMEUYAETCS] YMEHBIICHUE 3HAYCHUI
CKOce; TTIO (mo 1,6 °C). Mexay 40° u 43° 10. 11., B 30HE, T1Ie PELUp-
KYJISIIIUOHHAS] BETBh TEUCHUS ATYJBSIC CIMBAETCS C CEBEPHOU BETBBIO
AT, 3nauennss CKOge; TITIO cHoBa mnoswimarotes (mo 1,8-2,2 °C).
IOsxHee npumepHO 45° 10. 1. OTMEYaeTCsl MOHWKEHHE YPOBHSI CE30H-
ot m3meHunBoctu TIIO, 3HaueHnss CKOc; He mpeBpimator 1 °C. Y
oeperoB Antapktubl BeluuuHbl CKOces TIIO ymMenbmatotres 10 0,4—
0,8 °C. MunumyM ypoBHs ce30HHOM m3MeHunBoctH TIIO Habmrona-
etcst B Mope Yamaemia (CKOce; vHmke 0,2 °C).

[IpocTpaHCcTBEHHOE pacIpe/ielieHne CPEeIHEMHOTOIETHUX 3Hade-
Hull CKOgw TTIO moka3zaiio, 4To MX MakCUMallbHbIe 3HaueHUs (1—
1,2 °C) nabnromarotes B 30He cXoxaeHns bpasuibckoro u GonkineH -
CKOTO TeueHuH, B 30He ceBepHOI BeTBU AL[T Haj ceBepHOit rpanuiient
DOKIICHICKOTO TUIATO | K 10Ty 0T Adpuku Mexay 37° u 45° ro. 1.,
I/Ie PEIUPKYISIIIHOHHAS BETBh TEUCHUSI ATYIBSIC CIIMBAETCS C CEBEP-
Ho#t BeTBbIO ALIT. B oTiimune oT ce30HHON M3MEHYMBOCTH, YPOBEHD
CHUHONTUYECKOH M3MEHYMBOCTH B 30HE OCHOBHOI BETBH T€UCHUS ATY-
sbsic oBbIaeTcs (CKOeu ~ 0,75-0,85 °C), uTo CBsI3aHO ¢ MHTEHCHUB-
HBIM BUXPE0OpPa30BaHUEM B 30HE TEUCHHS ATYIBIC U €T0 PELUPKYJIs-
IIMOHHOW BETBU Ha BHyTpHMeECsSYHOM Maciitade. [loBbimenne 3Haue-
HUl CKOgm 1o 0,7-0,9 °C BoiBneHo B mponuse [Jpeiika u mope
Ckoma Ha ceBepHoit nepudepun ALIT. ¥V GeperoB AHTapKTHIBI Be-
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snarHbl CKOeuy yMenbmatotest 1o 0,1-0,15 °C. MunuManbHbId ypo-
BeHb cuHonTHYeckoi m3mMeHunBocTr TIIO (arke 0,05 °C), Takke Kak
Y CE30HHOM, BBISBJICH B MOpe Y3 1eIa.

ITokazaHo, 4TO YpOBEHb CPETHEMHOIOJIETHEN CUHONTUYECKON U3-
MeHurBocTH TIIO B 11€J10M 3aMETHO HUKE, YEM YPOBEHB €€ CE30HHOM
mMeHInBoCcTH. MakcumanbsHble 3HaueHUS OTHOMIEHHSI CKOce/CKO-
am (4—6) HaOmomatoTCs Ha menbgde y Oepero KOxHoit AMepuKku u B
BOCTOYHOM YacTH aKBaTOpHH MeXIy 65° 0. m. u 6eperom AHTapk-
tuasl. Boctounee 10° B. 1. B 3oue AT 1 TeueHnst ATybsIC BETMINHBI
CKO¢es/ CKOcuu HE TipeBbItatot 1-1,5.

PaGoTa BBINIONHEHA B paMKaX TEMbl TOCYJAPCTBCHHOTO 3aJIaHUS
OI'BYH OUI MI'M Ne 0555-2021-0004 «OxkeaHONIOTHYECKUE TIPO-
IIECCHI.

CE30HHASA NBMEHYNBOCTD HOTE}-IIIPIAJIBHOFI
3ABUXPEHHOCTH B IO®OTEHCKOU KOTJIOBUHE

Hosocenosa E.B., Beiaonenko T.B.

CIIol'y, e. Canxm-Ilemepoype, Poccus
e.novoselova@spbu.ru

KnaroueBnle cioBa: Jloporenckas xornoBuHa, Hopsexckoe mope,
CeBepnass Amiantuka, JlodoTeHCKM BUXpb, NOTEHUHMAIbHAS
3aBUXPEHHOCTh, JpTens, GLORYS12V1.

JlodoTreHcKast KOTIOBUHA TPEACTABISAET COOOH MOHMKECHUE B pe-
neede nHa HopBexkckoro Mops ¢ MakcuManbHOU TiIyOuHON 3250 M.
Omna orpanuueHa xpedrom MoHa ¢ ceBepo-3amaja, rato Bopusr ¢
1ora U KOHTHHEHTaJIbHBIM menbpoM Hopeerun ¢ Bocroka. ['maBHOiA
0COOEHHOCTBIO KOTJIOBUHBI SIBISAETCS aHTULUKIOHUIECKUN KBa3HIIO-
CTOsIHHBIN JIopoTeHCKUI BUXPB B €€ IIEHTpE, KOTOPHIN MpeICTaBICH
JIUH30M TETUION colleHoW BoJbl Ha nHTepBaie riryoun 300—1000 M ¢
TOPU30HTAIBHBIM MacmTaboM okosto 60—80 kM.

Hamu Obuta BeIumciieHa MOTEHIMANbHAS 3aBUXpEeHHOCTD ais Jlo-
(hOTEHCKON KOTJIIOBMHBI 10 JAaHHBIM OKEaHHYECKOTO peaHaan3a
GLORYS12V1. OH ocHOBaH Ha COBPEMEHHOU TIIO0ATLHOM crcTeMe
MIPOrHO3HPOBAHNUS B peskuMe peanbHoro BpeMenu CMEMS. Hcnosns-
30BaJINCh CPEIHECYTOUYHBIE M CPEJHEMECSYHBIE JAHHBIE 33 MEPHOJ
1993-2018 rr. c npoctpancTBeHHbIM pa3perienueM 0,083°. Peananus
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BKJTIOUAeT B ce0s Takue mapaMeTpbl, KaKk TeMIIepaTrypa BOABI, CONE-
HOCTh, KOMIIOHEHTBI CKOPOCTe TeueHuit, rimyouna BKC, Beicora mo-
BepxHocTH Mops (SSH) u np.

B nenTpax aHTULMKIOHUYECKUX BUXPEH, [/1€ OTPULIATENbHASL OTHO-
CHUTEJIbHAS 3aBUXPEHHOCTH BEJIMKA, a0COIIOTHAS 3aBUXPEHHOCTH U, CO-
OTBETCTBEHHO, PV Oim3kw k Hymo. Kpome Toro, B ieHTpe BUXpei cTpa-
TUQUKAIWS PAKTUYECKH OTCYTCTBYET, YTO TAKXKE CIIOCOOCTBYET Ma-
J5IM 3HadeHUSM PV. [ToBepXHOCTHBIN WITH TIOITOBEPXHOCTHBIN (B 3a-
BUCHUMOCTH OT CE€30Ha) MaKCUMyM PV cBsi3aH ¢ MOITHOH IJIOTHOCTHOM
cTparuduKaneld U OONBIIMMH 3HAYCHHUSAMH YacTOTHI IUIABYYECTH.
BepxHsist rpaHnLa «11oABUXpEBOro» Makcumyma PV xoporo cornacy-
€TCs C TIIyOMHOM PEe3KOro YMEHbIICHHS OTHOCHTEIBHOMN 3aBUXPEHHO-
ctd. Takxe TaHHOMY MaKCUMyMY COITYyTCTBYET CTYLICHUE W30IMUKH.

[TyGnukanust BbITOTHEHA MpH (QUHAHCOBOHM TMOJJIEPKKE TpaHTa
CIIOI'Y Ne 75295423,

W3MEHYMBOCTh TEUEHUM B 3AJIMBE IIETPA
BEJIMKOI'O SIITIOHCKOI'O MOPS1, BBI3BBAHHAS
TAU®PYHOM «JIAUOHPOK»

Hogotpsicos B.B., JIo6anoB B.b., Ceprees A.®., [1aBiaosa E.II.

TOU JIBO PAH, 2. Braousocmoxk, Poccus
vadimnov@poi.dvo.ru

KaroueBbie caoBa: Taiipyn «Jlafionpok», 3am. Ilerpa Benmkoro,
TE4YeHHE MITOPMOBOTO HArOHa, HHEPIUOHHBIE KOJIEOaHUsI CKOPOCTH.
Tatipyn «Jlatiorpok» (29.08—2.09 2016 r.) BeI3BaJI OJIUH U3 CAMbIX
OOJNBIIMX MITOPMOBBIX HATOHOB 32 BCIO MCTOPHUIO HAONIOJICHUH HaJl
ypoBHeM Mops B 3ai. [lerpa Benukoro. B pabore npoanannsupoBaHa
CKOPOCTh TEUEHHH B JAECATEIHHOM CJIO€ 3aJMBa 70, BO BPEM U MOCIIe
€ro MPOXOXKJIeHUsI. AHAJIN3 POBOJIMIICS 110 TaHHBIM MU3MEPEHHIH, I10-
JYYEHHBIX C THIPOMETEOPOIOTHYECKON H3MEPUTEIbHON CHCTEMbI
Seawatch, 3askopeHHOH B Oro-3amajHoM palioHE 3aJIuBa. Y CTaHOB-
JIEHO, YTO TIOJ] BO3/ICHCTBHEM Tai(pyHa SKCTPAOPIUHAPHO YCUITNIIACH
CKOpOCTh IeNb()OBOro OTBETBIICHUs [IpUMOpPCKOTO TEYECHHUs B 3a-
muBe. Ha ¢daze Makcumyma 3Hau€HHE CKOPOCTH 3TOTO TEYECHHUS 0-
cturio ~ 0,9 m/c. Tlpu 3ToM ObLT 3aUKCHPOBAH B3PBIBHOM POCT UH-
TEHCUBHOCTH MHEPIIMOHHBIX Kosiebanuii ckopoctu (MKC) Teuennii.
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YcranosieHo, uTo 6ombimas ock ronorpada MKC teuenwuii mpeBsI-
IIaeT ero MaIyIo OCh Ha MopsAnoK. OOHAPYKEHO «KPACHOE» U «TOITy-
00e» CMeICHHEe MHEPIIMOHHOW YacTOTHl B MPHUIOHHOM U B TOBEPX-
HOCTHOM cjoe cooTBeTcTBeHHO, Y MUKC TeueHuil ¢ aHTULMKIOHATb-
HBIM BpallleHHeM. Bricka3aHo MpennoioKeHrne O TOM, 9YTO aHOMallb-
Hble xapaktepuctuku MKC tedennii ¢ IByMs THUITaMy BpamieHust 00y-
CJIOBIICHBI MX B3aUMOJICCTBHEM C CHHOINTHYECKON COCTaBISIOIICH
[Ipumopckoro TedeHusi B paiioHe HaONIOACHWH, WHAYIIUPOBAHHON
TalhyHOM.

PEYHBIE ILUTFOMBI B MOPSIX POCCUMCKOM APKTUKHA
OcaguueB A.A.

HO PAH, 2. Mockea, Poccus
osadchiev@ocean.ru

KuroueBble c¢j10Ba: peyHON IUIIOM, NOBEPXHOCTHBIA CIIOH MOpS,
cTpaTuUKaLMs, TUPKYJSIINSA BOI, APKTHKA.

B Cesepnriit JlenoBuTthlii okeaH, 3aHUMarOmMui Beero 3 % uio-
a1 noBepxHocty u 1 % o0bema MUpoBOro okeaHa, IIoCTymnaeT 3Ha-
YUTEJIbHBIA MaTEPUKOBBIH CTOK, cocTaBstoniuii 6osee 11 % cymmap-
HOTO MHPOBOTO CTOKa B OkeaH. B pe3ynbsTate sToro B CeBepaom Jle-
JOBUTOM OKeaHe (hOpMHUpYeTCsl ONIPECHEHHBIH MMOBEPXHOCTHBIN CIIOM
1 3HaYUTENbHbIE BEPTHKAJIbHbBIE IPAJIUEHTHI COJIEHOCTH. B cuiy Toro,
YTO MOPCKOM JieJl B TIIyOOKOBOJHOM YacTU OKeaHa (OpPMHUPYETCs
TOJIBKO B CJIy4ae€ CYILECTBOBAHHUS IOCTOSIHHOT'O T'aJOKJIMHA, OTPaHU-
YHMBAIOLIETO TEIJIOBYIO KOHBEKIIHIO, COJICHOCTHAs CTpaTH(UKALMS B
APKTHKE UTpaeT KIF0UYEBYIO POJIb B U3BMEHUUBOCTH JISISTHOTO IIOKPOBA
U PErHOHaJbHOTO ajab0eso, BIHSIONIET0 Ha KIMMaTHYECKHE MpO-
1ecchl B rinodanbHoM MacmuTade. [IpecHOBOIHBIN CTOK TaKKe OKasbl-
BaeT CYIIECTBCHHOE BIVMSIHUE HA MHOTHE PETHOHAIBHBIE MPOIIECCH B
ApKTHKEe, 0COOCHHO B NMPHOPEKHBIX U MENbPOBBIX paOHAX, TaKHe
KaK LUPKYJSALUS BOJ, NMEPEHOC B3BELICHHBIX M PACTBOPEHHBIX Be-
LIECTB, 00pa30BaHUE NEPBUYHON MIPOAYKIIIH, aHTPOIIOTEHHOE 3arpsi3-
HeHHe, acuauuKalys, OTIOKEHHE TEePPUTeHHOTO MaTephalia B
IeIb(QOBIX paifoHax APKTHKH.
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Peku poccuiickoro cextopa ApPKTHKH OOECIICUMBAIOT JBE TPETH
MatepukoBoro ctoka B CeBepHslii JlenoButslit okean. [lomgasnsromias
4acTh TOJOBOT0 CTOKa apKTU4YecKux pek Poccun moctymaer B CeBep-
HbIi JIeTOBUTHIN OKeaH B TEUCHUE HECKOJIBKHUX MECSIICB JISTHETO I10-
JIOBOJIbSI, ¥ B 3TOT MEPUOJT (POPMHUPYIOTCSI 00IaCTH TTOBEPXHOCTHOTO
ONPECHEHHS Ha OOIIMPHBIX yYaCcTKaX IIeab(pa CyMMapHOH IUIOIIA B0
B COTHH THICSY KBaIPATHBIX KMIIOMETPOB. PedHbie TItoMBbL, opMUpY-
romuecs B Kapckoro mope, mope JlanteBrix u Boctouno-Crubupckom
Mope, SBISIFOTCS KPYMHEUITIME ONPECHEHHBIMU BOJHBIMHA MacCCaMH
ApxTuku (Hapsgy ¢ KpyroBoporom bodopTa) v BXOAAT B UHCIIO KPYTI-
HEHIINX 10 TUIOMIAAH PEYHBIX ILTIOMOB MHpA.

Ota paboTa MOCBSIIEHA OMMCAHUIO CTPYKTYPHI, THHAMUKA U W3-
MEHYHBOCTH OOINBIINX PEYHBIX ILTIOMOB, (POPMHUPYEMBIX CTOKAMH
KpynHenmmx apkruueckux pek Poccum (Enuceit, Jlena, O6s, Ko-
JpiMa, XaraHra, MHaurupka), a Takyke Ux BIVSIHHIO Ha FHApodu3nye-
cKue mporecchl Ha menbde Boctounoit Apkruku. B padore 0600-
[IEHB MHOTOJIETHUE UCCIIEIOBAHUS ONIPECHEHHOTO MOBEPXHOCTHOTO
CJI0S B MOPSAX POCCHUHCKON APKTHKH, KOTOPBIE CYIIECTBEHHO pPa3BH-
BAIOT CYIICCTBYIOIIME MPEACTABICHUS O BIUSHUU PEYHOTO CTOKA Ha
THUAPOJIOTHIECKYI0 CTPYKTYpY Kapckoro mopsi, Mmops JlanteBbix u Bo-
ctouHo-Cubupckoro mops. B paboTe paccMarpuBaroOTCsl MPOLIECCHI
pacnpocTpaHeHHus U TpaHC(HOpPMAIUN MAaTEPHKOBOTO CTOKa B MOPSX
POCCHICKON APKTHKH OT PETMOHAIBHBIX MPOIECCOB (OPMUPOBAHUS
PEYHBIX IUTFOMOB B 3CTyapusX W TNPUACIHTOBBIX pailoHaX MOps JI0
MIPOIIECCOB CE30HHOW TpaHC(OpPMaIlK U KPYITHOMACIITAOHOTO TIepe-
HOCa OIPECHEHHOTO TIOBEPXHOCTHOTO CIIOS Ha TIeTh(e POCCHICKOTO
ceKkTopa APKTHKH.

IPEOBJAJIAIOINNE HAITPABJIEHUSI BETPA
TP HAI'OHAX B IIPUBPEKHOU 30HE
CEBEPHOI'O KACIIUA

Masmaosa A.B.}, Apxunkun B.C.2, Mbiciaenkos C.A.l?

‘ruopomemyenmp Poccuu, 2. Mockea, Poccus
2MIY, 2. Mockea, Poccust
anna.pavlova-16@yandex.ru

KnioueBble ciaoBa: crouHo-naronnele konebanusi, ADCIRC,
YUCIIEHHOE MoJieupoBanue, Kacnuiickoe Mope, ypOBEHb MOPSI.
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Nzydenne ocoOeHHOCTEH BIUSHIS CTOHHO-HATOHHBIX KOJIEOaHMI
Ha nobOepexne CeBepHoro Kacrmusi sBAsSeTCS aKTyalbHOH 3amadeii.
[Tox BO3/EHCTBUEM CHIIBHBIX M MPOJIOKUTEIBHBIX BETPOB COOTBET-
CTBYIOIUX HANpaBICHUNA MOTYT (DOPMHPOBATHCS CTOHHO-HATOHHBIC
Koje0aHus 10 2—3 METPOB M MPHUBOJUTH K 3aTOIUICHUIO WIIN OCYIIIC-
HUIO 3HAYUTEIHHOW PUOPEIKHON TEPPUTOPHUH.

B nannoli paboTe mccieqoBaHus MPOBOIUINCH C MIOMOIIBIO THJI-
poaunamuueckoit mogenu ADCIRC 3a nepuon ¢ 1979 mo 2017 rr. B
YHCIIEHHBIX SKCTIEPUMEHTAX MCIIOIh30BaNIaCh HEPETyISIpHAs TPUAHTY-
JIAIAOHHAS pacdeTHas CeTKa, IUTMHBI CTOPOH SIIeeK KOTOPOH M3MEHS-
torcs oT 500 m y 6epera no 10 kM B 1ieHTpe Mopsi. B kadecTBe BXOA-
HBIX JaHHBIX 33J]aBAIMCh TOJS MPU3EMHOTO BETpa W aTMochepHOoro
nasinenns u3 peananmn3oB NCEP/CFSR u NCEP/CFSv2.

CpaBHeHHe TaHHBIX HaOIIOJICHHA U peaHarn3a oKa3aio, 4To 3Ha-
YeHHsI CKOPOCTH BETPa MOTYT MHOT/A JIMOO 3aBBIIIATHCSA, THOO0 3aHU-
XKaThCsl ¢ pasHuied 10 2 m/c. [1o HanmpaBiIeHUIO HAOIIOACTCS XOPO-
IIee COBMAJACHHE JaHHBIX.

Jia ananm3a mpeoOJiaaoero HarpaBJieHUsl BeTpa ObLTH BBIZC-
JICHBI 6 TOYEK BAOJb Oepera Mopsi, KOTOPhIE XapaKTePU3YIOT PailOHBbI
uccnenoBanus: 1 u 2 — Ha 3amane, 3 — Ha ceBepe, 4 U 5 — Ha BOCTOKE,
6 — Ha roro-3amaJe.

B nepuon ¢ 1979 o 2017 rr. B 1 Touke Habmoaanock 140 HaroHoB,
2-109,3-40,4—-177,5—234, 6 — 32. CroHOB 3a 3TOT € MEePHO/I B
touke 1 HaGmromamocs 241, 2 — 144, 3—-109, 4 — 245,5-303, 6 - 9.

Ha 3anane u ceBepe HaroHsl BBICOTOH OoJiee 1 MeTpa BBI3BIBAOTCA
BETpPaMHM MPEUMYIIECTBEHHO BOCTOYHOTO M FOT0-BOCTOYHOI'O HAIPaB-
nenunil. Ha Boctoke HaOmogaeTcs MpOTHUBOIIOIOKHAS KapTHHA U 3HAa-
YUTEIbHbIC HATOHBI BBI3BIBAIOTCS BETPAMH B TUAITa30HE OT CEBEPO-3a-
MaJHOTO JI0 I0T0-3aMaJHOro HamnpasjieHuid. Ha roro-Boctoke B TOUke
6 nuamna3oH COKpAIaeTcs 0 BETPOB 3ala{HOTO M CEBEPO-3aIaHOrO
HalpaBJICHUI.

CkopocTh BeTpa B cpeHeM jaocTturaeT 9—12 M/c, a B OTIENBHBIX
ciny4dasx 18 m/c u Oobliie.

Taroke ObUT MPOBEACH aHAIN3 3KCTPEMAITBHBIX 3HAYCHUI ypPOBHS
MOps BO3MOXKHBIH pa3 B 5, 10, 25, 50 u 100 net. Ha ceBepe u 1oro-so-
CTOKE HAOJIIOAAI0TC MUHUMAJIbHBIC SKCTpEMalibHbIC 3HAYCHHs, a Ha
BOCTOKE — MakcuMaJibHbIe. CBA3aHO 3TO ¢ MPe00iaIaroMMy BETPaMH,
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BBI3BIBAIOIIMMH HAUOOJIBIIME HATOHBI HA 3allaJITHOM U BOCTOYHOM ITO-

Oepexxpe. Ha 3amagHoM moOepexkbe ypOBeHb, KOTOPBIH TOCTHUTAETCS

pa3 B 100 et cooTBeTcTBYET OTMETKE 4,3 M, 2 HA BOCTOYHOM — 5,8 M.
Pabota Beimonuena B pamkax rpanta PO®U Nel8-05-80088.

CE30HHBIE UI3BSMEHEHMSI BO3PACTHOI'O COCTABA
JbIOB I0I'0-3AITATHON YACTH HYKOTCKOTI'O
MOPS B OCEHHE-3UMHHWU ITEPUO /|

ITaBaoBa E.A., FOnun A.B., llleBesiéa T.B.

AAHUU, 2. Canxkm-Ilemepbype, Poccus
Pavlova@aari.ru

KuaroueBbie ciaoBa: UykoTckoe Mope, JISASHON MOKPOB, TOJIIMHA
JbJIa, BO3PACT JIbJIA.

HyKOoTCKOE MOpE — CaMO€ H0KHOE U3 apKTUYECKUX MOPEU, TEM HE
MeHee, ¢ HOSIOpS IO Mail — MIOHb OHO TIOJIHOCTBIO ITOKPBITO JIBIAMHU.
JlenoBerii pexnm UyKoTCKOTO MOpS OPMHUPYETCA, C OJHON CTOPOHBI,
MOJ| BIUSHUEM APKTHYECKOro OacceiiHa, ¢ KOTOPBIM MOpe UMeeT OT-
KPBITYIO IPaHHUILY, C IPYTrOi CTOPOHBI, 1101 BIMSHUEM aJBEKIIUU CPaB-
HUTCJIBHO TCIIJIBIX 6epI/IHFOBOMOpCKI/IX BOJ[, IOCTyIIaromnx B MOpE
yepe3 bepuHroB nposus.

B nannoM nokiiaze paccMaTpuBaeTes I0ro-3amnajHasi 4acTb MOps, Tak
Kak gepe3 He€ MPOXOANUT BOcTOYHAs yacTh CeBEpHOT0 MOPCKOTO MyTH U
MOHHTOPHUHT 3TON YacTH MOPsI SBJISIETCS Hanbosiee BOCTPEOOBaHHBIM.

J1g aHanmn3a BO3pacTHOTO COCTaBa Jibja ObUTH MCIIOIB30BaHbI JaH-
Hble teoBbix KapT AAHUU B popmate SIGRID-3 ¢ 1998 o 2020 rr.
[lony4yena wHpOpMaLus, IOMOMHSIOMIAS PEXUMHBIE OCOOEHHOCTH
paiiona B nocneanue 20 ner.

JlenooOpa3oBanne B Ioro-3amagHoil yactd YUyKOTCKOro Mops
HaunWHaeTcs B OKTAOpe, co croponsl posinBa Jlonra. K Havany neno-
o0pazoBanus B cpeaneM 5—9 % axBaTopuu paiioHa 3aHATO CTAPbIMU
npaaMu. B Hosi0pe, HapsALy co CTapbIMU JIbJaMH, BE TPETH aKBaToO-
puu 3ar0JIHACTCA MOJIOABIMU JIbJaMHU, YaCTh JibJla IIEPEXOIUT B ClIC-
JIYIOIIYIO0 BO3PACTHYIO TPaJIallI0 — MOSBJISETCS OJHOJETHUM TOHKUN
JIé,ZI 1 HAYHWHAIOT MOABJJIATHCA OAHOJIETHUEC JIb/bI cpe)lHeﬁ TOJIIIUHBI.
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K xoH1y nexaOps Bcst akBaTOpHUs pailoHa IOKPBITA JIBOM, OOnbLIast
4acTh BCEX JIbIOB — CEPO-0Oelibie U OJHOJIETHUE TOHKHE.

K ¢espanto mpumepHO MONOBHHA JBJOB MOCTENIEHHO IOCTUTAIOT
Ipajalliil OJHOJIETHUX JIBJOB CPEAHEH TOJIIMHBI U O KOHIA XOJO-
HOTO TIEPHOJIa 3TO KOJIMYECTBO coxpaHsercs. Takxke B ¢eBpalie Hauu-
HAIOT PEerHCTPUPOBATHCS OJJHOJIETHHE TOJICTHIE JIBABL, K KOHILY XOJO-
HOTO IIepHoJIa MX Konr4decTBo gocturaet npumepHo 30 %. C xoHma Mast
TI0 UIOHB CO CTOPOHBI beprHroBa Mopsi MPOUCXOIUT pa3pyLIeHUE NpH-
maitHbIX J16710B. Mckimrouenne coctaBsieT KomrounHckas ryoa, r/ie npu-
Iail B OTJEIIbHBIE TOJbI MOXKET COXPAHSITHCS A0 CEPEIUHbI HIOJIS.

AHanM3 TaHHBIX O COCTOSIHUH JIEASHOTO MOKPOBA B I0r0-3aIlaJHOM
yactu UykoTckoro Mops 3a nociuegaue 20 JeT MOKa3bIBaeT CHUKEHUE
0011IeH JIETOBUTOCTH, & TAKXKE YMEHBIICHUE TOJIINHBI JIbJa (CMELICHUE
3HAYUTENBHOIO KOJIMUECTBA JIbJia B TPafaliiy 00Jiee TOHKOTO JIbAA).

COBMECTHOE BJIMSIHUE BEJIMYUHBI U
CE30HHOM UBMEHYHUBOCTHU 3ABUXPEHHOCTH
BETPA HA KPYITHOMACHITABHYIO IIUPKYJISILIUIO
U ME3OMACHITABHYIO BUXPEBYIO JTMHAMUKY
B IBYXCJOMHOM MOJEJIM YEPHOI'O MOPS

HaBaymun A.A.

MI'U, 2. Cesacmonons, Poccus
pavlushin@mhi-ras.ru

Kuarouessble ciioBa: UepHoe Mope, KpynTHOMacIITaOHast LIUPKYJIISIHS,
Me30MacIiTaOHble BHUXPH, 3aBUXPEHHOCTh HANpsDKEHUs BETpa,
YHCJIEHHOE MOJIEINMPOBaHUE, ABYXCIIOMHAs MOJIEb.

CornacHo pe3ynbTaTaM MHOTOYHMCIEHHBIX YMCIEHHBIX JKCIIEpH-
MEHTOB, OBIJIO YCTAHOBJIEHO, YTO LHUKJIOHUYECKUH XapakTep KPyIHO-
MaciTaOHOH YePHOMOPCKOM IUPKYJIISIIIAK 00YCIIOBIIEH TJIaBHBIM 00-
pa3oM npeobiiaanueM Haj akBaropueil UepHOro Mops IHUKJIOHHYE-
CKOH 3aBUXPEHHOCTH KacaTeJIbHOTO HAIIPsHKEHUS BETpA.

Taxxe w3 HaOmOIEHWH W3BECTHO, YTO IIOJIE€ 3aBUXPEHHOCTH
HaIpsOKEHUA BETPa NPETEPIICBACT 3HAYUTCIbHYIO UBMEHUYNBOCTD B TC-
YEeHHUE T0Jla, YTO €CTECTBEHHBIM 00pa3oM OTpa)kaeTcsi B M3MEHEHHU
XapakTepa KpyHHOMaclITaOHOH LUPKYJISIUU. YCHICHHE 3aBUXPEH-
HOCTH KaCaTCJIbHOTO HAIIPsSXXCHUA BETPA B OCEHHE-3UMHUM nepuon,
MPUBOJNUT K ToMy, uTo OcHOBHOe YepHOMOopckoe Teuenue (OUT) B
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3TOT MEPUOJ] CTAHOBHUTCS 00Jee MHTEHCUBHBIM U YCTOHYMBBIM. Bec-
HOW ¥ JIETOM B IIEJIOM Ha/I MOPEM MPOUCXOANT 3HAYUTEIHFHOE 0CNal-
JIeHNEe MUKIOHNYECKON 3aBUXPEHHOCTH HANPSHKEHHSI BETPa, a HaJl €T0
3araHON YacThIO BO3MOKHO AK€ N3MEHEHUE 3HaKa 3aBUXPEHHOCTH.
IIpu 3TOM B OTCYTCTBUM CHJIOBOM MOAAEPKKHA BO3AECHCTBUS BETpA,
00OCTPSIIOTCSL  TPOIECCHl  THAPOJUHAMHYECKOW HEYCTOMYUBOCTH
OUT, nposBasironyecs B €ro MeaHIAPUPOBaHUH U 00pa30BaHUN ME30-
MacIITaOHBIX BUXPEBBIX 00pa30BaHUH.

ey HacTOsMmIEH pabOTHI COCTOMT B TOM, YTOOBI C TIOMOIIBIO
JBYXCJIOWHON Mozienu OoJiee TIATeIbHO PACCMOTPETh U MOCTAPATHCS
MOHATH (PU3HUKY STHX MPOLECCOB.

B oTnuume ot pe3ynbTaToB YHUCIEHHBIX SKCIIEPIMEHTOB CO CTaIlH-
OHapHBIM (DOPCHUHTOM, TIPH yUeTe CE30HHON N3MEHINBOCTH 3aBUXPEH-
HOCTHU BeTpa B UepHOM MOpe OKa3bIBaIOTCSI BO3MOXKHBIMU JBa PEXUMA
KpYITHOMACIITa0HON IUPKYISIIHAYA, KAd4eCTBEHHO OTINYAIOIINXCS
Mexay coboil. B omaom cirygae OUT B TeueHne Bcero rojua pacmpo-
CTpaHsieTCsl BJIOJIb MaT€PHKOBOTO CKJIOHA B BUIE MEaHAPHUpYIOIIeH
cTpyu. B apyrom ciydae — B JIETHUNA IEPUOJ B BOCTOUHOW YaCTH MOPS
OUT pa3BanuBaeTcs Ha OTAEIbHBIC IUKIOHUYECKUE BUXPH.

B CCpUHN MPOBCACHHBIX YHUCJICHHBIX 3KCICPUMCHTOB IJIaBHBIMU
(akTOopaMu, ONpeIeNIONIIMH XapakTep KPYMHOMACIITaOHOH [TUPKY-
JISAIUN B TEKYIIEM TO/IY, KPOME CE30HHON M3MEHUYHNBOCTH BETPa, OKa-
3aJUCh BENWYMHA CPENHErof0BOM 3aBUXPEHHOCTH KacaTeIbHOTO
HaIpspKEHUS BETpa U IPOCTPAHCTBEHHOE pacTpeiesieHe TeUeHUH Ha
MTOBEPXHOCTH MOPSI OCEHBIO TPEIIECTBYIONIEr0 ro/ia epe HayajaoM
OCEHHE-3UMHETO YCHJICHHS IHKJIOHUYECKOH 3aBUXPEHHOCTH HaIpsi-
JKEHUS BETpa.

ITome CKOPOCTHU NOBEPXHOCTHBIX TEUEHHUH BIMSET HA KOJIHUUECTBO
MOCTYMAOIIEH Yepe3 MOPCKYIO MIOBEPXHOCTh BETPOBOM 3HEPTUH, KO-
TOpasi paBHA CKAISIPHOMY TIPOM3BENCHUIO BEKTOpa KacaTeIbHOTO
HaIpsDKEHUS BETPa HAa BEKTOP CKOPOCTH IMOBEPXHOCTHOTO TEUEHUSI.
[Iponecc popmMupoBaHHUs KPYITHOMACIITAOHON HUPKYIIALUH MO BO3-
JENCTBHEM CE30HHO-MEHSIIOIIErOCsl BETPA OCIIOKHAETCS €IlE U TEM,
YTO UBMCHYHMBOCTD 3aBUXPEHHOCTH HAIIPAXKCHUA BETPA CTUMYJIIHNPYET
o0Opa3oBaHne 0apOKIMHHBIX BOIH PoccOu B BEpXHEM clioe MOpsi, KO-
TOpbIE MOTYT U3MEHSATH T0JI€ TEUEHHH.

Pa60Ta BBITIOJIHEHA B paMKaX roCyJapCTBCHHOI'O 3aJlaHU 110 TEME
Ne 0555-2021-0003 «OrnepaTBHAsS OKSAHOIOTHUSD».
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I'EOI'PAOUYECKHUE OCOBEHHOCTHU U CE3OHHAS
N3MEHYUBOCTHD I10JIA BETPA HAJI ITPOJINBOM
DOPAMA 1O MHOT'OJIETHUM JAHHBIM
PE-AHAJIU3A ERA-5

IHorpednoii A.E.

MI'U, 2. Cesacmonons, Poccus
pogrebok57@mail.ru

Kurouesbie cnoa: [Iponmus ®@pama, KTuMaTniecKue Mosi, Ce30HHas
M3MEHYNBOCTh, pe-aHanm3 ERA-5, ckopocte BeTpa, TemmepaTypa
MOBEPXHOCTH MOPSI, TEMIIEpaTypa BO3ayXa.

ApxTudeckuii 6acceiiH urpaeT oHy U3 KITFOUEBBIX poiiei B (op-
MHUPOBAHUH HOTOABI M KJIMMAaTa Hallel rianeTsl. [ yOuHHas mupKy-
JSIMSL MEXKTY HUM M IPYTHMH 9acTsMH MHUPOBOTO OKeaHa OCyIIeCTB-
JIeTCA B OCHOBHOM uepe3 IpoiuB Ppama mexnay ['peHnannueit u
[mubeprenom mupuHO# 0Komo 450 kM. DTO camblif TIIYOOKHH U3
Bcex ApKTHUecKHuX MmponnBoB. Ero riryouna 6onee 2600 M, Toraa, Kak
y ocTaibHBIX — 120 + 160 M.

BpemeHHast n3MeHUMBOCTh, reorpaduieckue 0OCOOEHHOCTH U MH-
TEHCUBHOCTh TTOBEPXHOCTHBIX TEYEHUH, TEPMUYECKHE XapaKTepu-
CTHKH BOJ] ¥ TETNIOOOMEH OKeaHa ¢ aTMOC(epoii 3aBUCAT OT CKOPOCTH
BETpa, TEMIIEpaTypsl Bo3ayxa U arMocdepHoro aasieHus. [lostomy
LEJIBI0 aHau3a ObLIO MCCIeJOBaHUE CE30HHOW M3MEHYMBOCTH KIIU-
MaTHYECKHX MoJiel aTMocdepsl B TiponuBe Opama U MPHUIIETAIONINX
I'pennannckom n Hopeexckom mMopsix mexay I'pennannueit, Mcnan-
e, CKaHIUHABCKUM IMOyoCcTpoBoM U 0. [lInumbepren (65° c. mr. —
85° ¢. mr., 20° 3. 1. — 20° B. 11.).

AHaNMM3UpPOBAINCh TJIO0AJbHBIE MACCHUBBI JAHHBIX peaHaNIn3a
ERAS EBpomeiickoro neHrpa CpeiHECpPOYHBIX MPOTHO30B IOTOJIBI
ECMWEF (European Centre for MediumRange Weather Forecasts) msi-
Toro mokoneHus (¢ pazpemenuem 0,25°%0,25°). Hcmomb3oBancs
40-netHuii BpemeHHo# uHTepBan (1979-2018 rr). Ilo 3TUM naHHBIM
ObUIM pacCUUTaHBbl €KEMECSUYHbIE KIMMATHUYECKHE MOJSI CKOPOCTU
BETpa M €ro 3aBUXPEHHOCTH, aTMOC(EPHOro JaBlieHHs, TEMIIEpaTyp
BO3/yXa U MOPCKO MMOBEPXHOCTH.
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B nanHOM paifoHe CKOpOCTh BeTpa 3UMOi (CpeaHEMECIYHbIE KITU-
MAaTHYECKH 3HAYCHHUS) COCTABIIACT OKOJIO 5 M/C. 3aBUXPEHHOCTH OIS
BeTpa B (peBpainie, KpoMe NPUOPEKHBIX YUACTKOB, LIUKIOHUYECKAs U
nocturaet 3nadennii 1,5-10° ¢, Jlerom Betep cymecTBenHo ciabee.
B aBrycre ero makcumanabpHbIE CpEeJHEMECSUHBbIC 3HAUCHUS MEHeEe
1 M/c. 3aBUXpEHHOCTH BETpa TaKKe HEBEJIMKA M BIAIH OT OeperoB He
npesbimaror 3-10°° m/c.

VY 6epera ['pennanauy, B nposinBe @pamMa u K CeBepy OT HETO Cpejl-
Hss TemrepaTypa moBepxHoctu mopst (TTIM) B Teuenue Bcero roma
omuska k -1,7°C, a ee cpennexBaaparuunsie otkiaoHenus (CKO) ot
YCTAaHOBJICHHBIX KIIMMaTHUECKUX 3HaueHni He npesbimaiot 0,1 °C. B
FO)KHOU 4acTH uccienyemMoro pailona Hannuue CeBepo-ATinaHTHye-
ckoro u 3amagao-IlInunbepreHckoro TedeHuid MPUBOJUT K MOBBITIIE-
nuto TIIM. B ¢espane k 3anaay ot oBa [lInundepren B monoce 150—
200 kM cpemuss TIIM pocturaer 2 °C, a y mobepexpst Hopeerun
5,5 °C. B aBrycre knmmmarnaeckue 3Hadernst T1IM Bo Bcem HopBex-
CKOM Mope U y 3ananHoi rpanuisl o.JlImundepren Beime +8°C. Jle-
TOM I'paHUIa MEXK]TY JIbJIaMU U CBOOOTHON OT HUX TIOBEPXHOCTH MOPSI
cMenjaercs K ceepy Ha 500-600 km.

Tam, toe Het npna, CKO TIIM u 3umoit u nerom ~0,6 °C, a y
KPOMKH JibJa, B obonactu mmpunoi 100 + 200 kM, gocruraror 1,2 °C.
3Ot0 00ycnoBneHo CeBepo-ATIaHTUYECKUM KojeOaHUEM — JTOMHUHU-
pyroLMM (GaKTOPOM U3MEHYHBOCTH LUPKYJIIUOHHBIX OKEAHMYECKHX
cucteM CeBepHOI ATIIAHTHKH.

B ¢eBpaine kimumMaTHuecKue 3HAYCHHS TEMIIEPATypPhl BO3AyXa Hall
I'pernannckum MopeM, 3anaHoN YacThlo posrBa @pama U K ceBepy
oT Hero omyckatotcst Hiwke -20°C, a y 6epera Hopserun — monoxu-
teabHbl (~1,5°C). B aBrycre Haj CBOOOHOM OTO JibJia MOPCKOMW TO-
BEPXHOCTBIO TeMIIepaTypsl Bo3ayxa Beiie 7°C, a Hafo JIbAOM — He
Hmxe -2°C.

s naHHOrO paiioHa TakXe HCCIEeN0Balach CE30HHAs W3MEHYH-
BOCTb IIPOCTPAHCTBEHHO-BPEMEHHBIX pacTpeieIeHUI XapaKTepUCTHK
aTMOC(EPHOT0 AaBJICHUS U Pa3HOCTU TEMIIEPATYP MOBEPXHOCTH MOPS
n Bo3ayxa. CrenaHbl OIEHKH TMPOCTPAHCTBEHHBIX paCIpeIeiIeHui
nncnepcnﬁ BCEX aHAJIM3UPYEMBIX BCJIMYWH, 10 KOTOPBIM TAKXKE I10-
CTPOEHBI KJIMMATHYECKHE KAPTHI.
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AHAJIN3 U OIIEHKA PE3YJIbTATOB U3MEPEHUM
KOHIEHTPAIIMHA B3BEIHLIEHHBIX HAHOCOB,
HHOJYYEHHBIX B ITIPOIECCE KCIIEPUMEHTOB B
I'AHHOBEPCKOM JIOTKE

HoasimoB U.C., [ToapiMmoBa T.M., Kouepruu A. .

UO PAH, 2. I'enenoorcux, Poccus
ipodymov@inbox.ru

KiioueBble cjioBa: B3BCIICHHBIC HAHOCHI, TypOUAMMETp, MOMIIA
otOopa mpo0, akyctuueckuii uamepureib ABS, ['anHoBep, TOTOK.

B pamkax I'epmano-Poccuiickoro Hay4HO-TEXHUYECKOTO COTPYA-
HuuecTBa Mexay «LleHTpoM m3ydenus: 6eperoBoii 30Hb6I Y HUBEPCH-
tera I'annoBepa u TexHuueckoro YHuepcurera bpayHiuseiira» u
WHCTUTYTOM OKEaHOJOTHH BBINOJIHSUIMCH 3KCIIEPUMEHTANbHBIE HC-
CJIEOBAHMA 110 Iporpamme «MoaeInpoBaHue TUAPO- U JINTOJUHAMH-
YEeCKHX MPOIIECCOB B OeperoBoii 30He». PaboThl MpOBOIMIINCH B 00JTh-
IOM BOJHOBOM JIOTKE ropoja l'anHoBep B Tpu 3tama ¢ 2006 mo
2008 rr.

B coctaB 060pyaoBanus, HCIIOIB30BAHHOTO MPH BHITIOJTHEHUHU UC-
CIIEZIOBAHMI, BXOJWIN HM3MEPHUTENN KOHIIEHTPAIMU B3BEIICHHBIX
HaHOCOB: 5 ontueckux Typounumerpos (MO PAH), ronnanackas as-
tTomaruzupoBanHas rommna (TSS) mis oréopa mpod Ha 5 TOpU30HTAX
B pexxume online, 2 akyctudeckux npodutorpadpa ABS Aquascatt-
Profiler. ns apyrux u3MepeHuii NCTONb30BAIUCH CTPYHHbIE BOJHO-
rpadbl U 3JEKTPOMArHUTHBIE JaTYUKN COCTABIISIOLUINX CKOPOCTH Te-
geHus «Stromungssensor Typ S».

[TocranoBka sxciepuMeHTa. BOTHOBOM peKUM 3a1aBaJICs] KOMITb-
I0TEPOM, YIPABISIONIAM BOJHOIPOIYKTOpOM. TypOHIUMETpBl |
IUTIO36I IOMIIBI 0TOOpa Mpo0 yCTaHABIMBAIUCH, IPUMEPHO, Ha OJTH-
HaKOBbIX ropu3oHTaX. [Ipodunorpadsr ABS ycranaBnuBamuch y mo-
BepxHOCTH. Takas cxema pacloJIOKEHUsS U3MEPUTEIEH KOHLIEHTpa-
LMY B3BEILIEHHBIX HAHOCOB MCITOJIb30BAIACh JIIsl OLIEHKH CTETICHH pac-
XOXKACHUS Pe3yIbTaTOB H3MEPEHUH.

Metouka uamMepeHuil. JJIuTeIbHOCTh U3MEPUTEIBLHOIO TECTA /IS
Ka)X/I0r0 BOJTHOBOTO peXrMa cocTapiisiia 45 MuHyT. JlaHHbIe ¢ Typ-
OMIIMMETPOB BBOAMIUCH B KOMITBIOTEP € YacToToi 40 ['1. OTO0p nmpod
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C MOMOIIBIO TIOMIT OCYIIECTBIISIICS 32 10 MUHYTHBIN WHTEpBaN IS
kaxzoro tecra. Jlanusie ¢ ABS 3amuchiBamuch OTACIEHO B COOTBET-
CTBHUH C IPOrpaMMOi paboTkI prbopa.

Pesynbrarhl n3MepeHuii oKa3aiv, 4To JIJIs BCEX BOJHOBBIX PEXKU-
MOB Y TOPU30HTOB M3MEPEHUI JaHHBIC C U3MepuTeneii TSS ¢ BicO-
KOW TOYHOCTBIO COBIAJANN C JaHHBIMU TYpPOUJIMMETPOB, OCPECIHEH-
HBIMH 32 IIepruoa u3MepeHuit momramu. [lokazanus xe mpoduorpa-
¢oB ABS rexanu, B OCHOBHOM, JaJeKO OT 3HAYCHHH, MONTYyUYSHHBIX
MIPEIBITYIIAMHI H3MEPUTEISIMU.

Ha ocHOBaHWM MONMYYEHHBIX PE3yNbTATOB C/IENAH BBIBOA, YTO JIaH-
HBIE aKyCTHYECKHX m3mepureneid ABS MOXHO HCTIONBh30BATh JJISI YHC-
JICHHOTO MOJICIIMPOBAHUS TOJIBKO C KECTKIMH TPAHUIHBIMH YCIIOBHUSIMHU.

B 10 e BpeMs onnTudeckue TypOUIUMETPHI, PeaTn3yoNInue pHuH-
LU I3MEPEHHSI OCTIabJIeHHS CBETOBOTO MTOTOKA B3BEIICHHBIMH B BOJIC
YaCTHUIIAMH, 3aPEKOMEH/IOBATN Ce0sI C XOPOIIeH CTOPOHBI IS BCEX
BOJIHOBBIX pexUMOB. [1o okoHUaHMM 3KcTiepuMenTa koieru us ['ep-
MaHUHU OTMETUJIH, YTO TOIBKO TypOHIUMETPHI TO3BOJISIOT MPOBOIUTH
KaueCTBEHHBIE W3MEPEHHsS MTHOBEHHBIX 3HAYCHWN KOHIEHTPAIHHA
B3BEIICHHBIX HAHOCOB B 30HE Pa3pyIICHUS BOJIH.

Typounumetp 6b11 paspabotan B FOxHOM oTnenennn MHCcTHTYTA
okeanonornn PAH. Ha Hero moxyden mareHT Ha m3obperenune. Ha
KOH()EPEeHIINN TIPEATIONIaraeTcsl MPEACTaBUTh B Pa3BEPHYTOM BHJIEC
MaTepraibl MePEUYNCIICHHBIX BEIIIE HCCIISIOBAaHUHA U JIeTaTbHYIO WH-
(hopMaruio 06 ONITUYECKOM H3MEPUTENEe KOHIIEHTPAIINHU B3BEIICHHBIX
HaHOCOB.

YUCJEHHOE MOJIEJTUPOBAHUE HLITOPMOBBIX
HATOHOB B PAHOHE MOPCKOM CTAHIIUY TEMPIOK

o030k A.A.1?, ®omuna U.H.?
"MIH, 2. Cesacmonons, Poccus
2I'OHUH, 2. Mockea, Poccus

polozok.umi@gmail.com

KiroueBble ciioBa: HAaroHbl, HITOPMOBBIC CUTYyalluU, YPOBCHb MOPsI,
HU3MCPCHUS YPOBHA, MOACINPOBAHUC.
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B ycnosusix cokparienust GPuMHaHCUPOBAHUS MOPCKUX CTAHIIMHI HC-
[I0JIb30BaHUE AIBTEPHATHBHBIX METOJOB IONOJIHEHHUS 0a3 JaHHBIX
MOPCKUX HaOJIONEHUH MMEET BBICOKYIO aKTyalbHOCTb. OJHUM W3
Hanbosnee 3QPEeKTUBHBIX METOIOB MOMOTHEHUS PSIIOB 3HAUCHHI CUH-
TaeTcs NPUMEHEHHE Ul pacueTa ypOBHS MOPSI YMCICHHBIX THAPOAU-
HaMHYECKHX MOJENEH.

ABTOpaMu paboTHI MPOBEACHO CPAaBHEHHUE UMEIOIINXCS HATYPHBIX
JAHHBIX HAOMIOJEHUH C HONYyYEHHBIMH pE3yJbTaTaMHU YHCICHHOTO
MOJICJINPOBAHMS ONIACHBIX HATOHHBIX KOJeOaHUH YPOBHs MOpsI B paid-
oHe Mopckoi ctanumu Temprok. Kputepusimu BbiObopa ykasaHHOU
crannmu 1 2013 1. cTanu exxeroHas QUKCANUs B CPSTHEM 2 IITOPMO-
BBIX HaroHoB BONM3u AanHOi MI'C n Hammuwme 3a 2013 r. HEempepsIB-
HBIX PSJIOB €KeUaCHBIX HAOMIOACHUH YPOBHS MOPS U MOJIEH CKOPOCTH
BeTpa ¥ aTMOC(HEPHOTO AaBiicHUs Haa A30Bo-UepHOMOpCKUM Oacceli-
HOM.

MogzenbHble JaHHBIE PACCUUTAHBI A1 3 IUIMTEIBHBIX IITOPMOBBIX
HaroHOB, HA0JIIOJJaeMBIX B MapTe, anpelie u oktsaope 2013 .

B xauecTBe BXOIHBIX AaHHBIX JUISI MOAETHPOBAHMS UCIIOIb30BAHBI
TIOJISI CKOPOCTH BETpa M aTMOC(epHOTro naBieHus Haj A3oBo-UepHo-
MOPCKUM 0acceifHOM W3 Me30MacIITa0HOH METeOpOIOrHYECKONH MO-
nend WRF ¢ mucKkpeTHOCTBIO 110 BpEMEHHU 3 4 U MPOCTPAHCTBEHHBIM
paspewenuem 0,05°. J{nst pacueToB ypoOBHSA MOPS U TOJIEH TEUEHU B
A3oBo-UepHOMOpCKOM OacceliHe MPUMEHSIaCh COBMECTHAs YMCIICH-
Has TUAPOAMHAMUYECKast MOJIETb.

[onmy4eHHbIe U1 KaXKA0T0 U3 3 IITOPMOBBIX HATOHOB JJAHHBIE MO-
JeTUPOBAHUS UMEIOT JOCTATOYHO BBICOKYIO CHITYy KOPPENSALUH C CO-
MOCTaBUMBIMH 110 BPEMEHH JIaHHBIMH HATYpHBIX HaOoeHni. X0opo-
1asi COMOCTaBUMOCTh TaK)K€ BBISIBIEHA U1 OCHOBHBIX CTaTHCTHYe-
CKUX XapaKTEPUCTHK UCCIIEAYEMbIX PSIO0B 3HAUCHHM.

PaccunranHble JaHHbIE MOAETUPOBAHUS OTIMYAIOTCS OOJBIIEH
YCPEAHEHHOCTBIO U CTJIaKEHHOCTBIO IO CPaBHEHHIO C JaHHBIMU
HaOJIoAeHUH. DTO CBSI3aHO C TEM, YTO JUIS pacueTa MOJEIbHBIX PAIOB
WCTIONB30BAINCH TIOJISI CKOPOCTH BETpa M aTMOC(EPHOTO JaBIICHUS
HajJ A30Bo-UepHOMOpCKHM OacceifHOM M3 MEe30MacIITaOHONW MeTeo-
ponoruueckoit Mmoaenu WRF ¢ auckpeTHOCTBIO IO BpeMeHU 3 4, B TO
BpeMs Kak (pakTHYECKHE 3aMepbl YPOBHS MOpPSI MPOBOAMIIMCH €Ke-
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yacHO. Eciu ObI IUCKPETHOCTH 10 BPEMEHH ITOJICH JJI MOJISITUPOBa-
HUS COCTaBIsUIa | 9ac, COMMOCTaBIMOCTh BapHAIlMOHHBIX PSIOB ObLIa
OBl errie BHIIIE.

[TomyueHHbIE MOJICIIBHBIC 3HAYCHHS TPU HEOOJBIINX KOPPEKTH-
POBKaxX B CTOPOHY YBEITUYEHHUS MOIAXOMSAT JJISl TOTIOJTHEHHUS TPOITyC-
KOB B psfax HaOmoneHui. J[aHHbIE MOACTHPOBAHUS XOPOIIO OTpa-
JKAl0T OCHOBHBIE TECHJACHIWM H3MEHUYUBOCTH PEATbHBIX 3HAYCHUI
YPOBHSI MODSL.

POJIb ME3OMACIHITABHBIX BI/IXPEI‘/I B JIEJOBbIX
MNPOLHECCAX TIPUKPOMOYHOU 30HBbI
B I'PEHJIAHJACKOM MOPE

Mpsaxun C.C.>*, Bamvauynuxos U.J1.2%4, Kosaos U.E.%,
Ierpenko JI.A.% Claudia Wekerle®

Y4AHNN, 2. Canxm-Tlemep6ype, Poccus
CII6I'Y, 2. Cankm-Iemep6ype, Poccust
*®ono «Hancen-yenmpy, . Cankm-Ilemepbype, Poccus
AMIH., 2. Cesacmononw, Poccus
*AWI, Bremerhaven, Germany
pryakhin@aari.ru

KiroueBble cioBa: ['peHnanHickoe Mope, Me30MaciiTaOHblE BHXPH,
MOPCKOM JIE.

Me3omMaciutabHble BUXPU NPECTAaBIAIOT COOOH H30JIMPOBaHHbBIE
BpaIIAIOIIeCs TUHAMHUYECKHE CTPYKTYPhI CO BPEMEHEM CYILECTBOBA-
HUSI OT HECKOJIBKHX JTHEH IO HECKOJIBKHX JIET, C TOPU30HTAIBHBIMU pa3-
MepaMH{ OT HECKOJIBKUX J0 TIEPBOI COTHU KMJIOMETPOB. BepTukanbsHble
pa3Mepbl COCTABIISIIOT OT COTEH METPOB [0 KHJIOMETPOB (OT IMOBEPXHOCTH
OKeaHa JI0 JHA). 3a CUEeT ONMpeneICHHON M30JIMPOBAHHOCTA CHCTEMBI U
Kak Clie/ICTBHE ciaboro oOMeHa C OKpy’Karolled cpemoid, BUXPH CIO-
COOHBI 3aXBaThIBaTh M IEPEHOCUTD CYLIECTBEHHBIE OOBbEMBI BEILIECTBA U
sHepruM Ha 3HaumtenbHbie paccrosHus (Chelton D.B., etal., 2011).
Briepsble Bonpoc BIMSIHKS BUXPEH Ha JIEAOBBIA peXnM B I "peHnanackoM

165


mailto:pryakhin@aari.ru

Cexups 1 «@yHIaMeHTaIbHbIC TIPOLECCH (POPMUPOBAHHMS M HBOJIFOLIMH MOPCKOM CpeIbl»

Mope OBLT pacCMOTPEH IT0 pe3yibTaTtaM poekta MIZEX, omyOmikoBaH-
uex B (Johannessen et al. 1987). B aT0it pabGote OBLIO BBISBIECHO HaIH-
Yrie KOHBEPTeHIMH JIbJja K LIEHTPY BUXPEH, 4TO YKa3bIBaeT HA UX HEreo-
CTpOUUHOCTh W MPUBOAUT K BUXPEBOMY 3aXBaTy U IMEPEHOCY JIbJA.
OreHKH MOKa3ay, YTO HAJMYNEe MHOXKECTBA BHXPEW yCHIIMBAeT abisi-
IO JIETOM, ITPUYEM KPOMKA JIbJIa OTCTYMAeT Ha 1-2 KM B JieHb, 9TO CY-
LIECTBEHHO W HEOOXOIMMO BKIIIOYUTH B MOJCIMPOBAHHE THHAMUKH
kpoMku Jba (Johannessen et al., 1987).

B HacrosieM ucciaeoBaHNN HaMH HCTIONTB30BAIACH TAHHBIE MOJIEIIH
OKeaHa O4eHb BBICOKOTO paspeienust (1x1 kM) Ha HECTPYKTypHUpOBaH-
Hoii cetke FESOM B paitone 75°-78° c. m1. u 20° 3. 1.—10° B. 1., mpeno-
CTaBJICHHOWM WHCTUTYTOM [lOJApHBIX M MOPCKHUX HCCIEI0BaHUHN
uM. Anbdpena Berenepa. [Ipeapaputensno Obula MpoBeAeHa BaIuzaa-
Msl JUHAMUKH MOJCIBHON KPOMKH JIbJla B CPAaBHEHHH CO CITYTHHKO-
BBIMH MHKPOBOJTHOBBIMHU JaHHBEIMA AMSR-E, a Taxke Bammmarus cra-
THUCTHYECKUX CBOWCTB BUXPEH B CPaBHEHUH C N300PKEHUSIMHE CITyTHH-
KOBBIX PaJHOIOKaTOpPOB ¢ CHHTe3upoBaHHOU ameptypoit (PCA). Hc-
TIOJTF30BAJIHCH JaHHBIE BU3YalIbHOU niaeHTH(prKarwy Buxperd B PCA 3a
TIEPHO/T TasTHUSA JIB/IA C MIOHS 110 ceHTI0ph 2007 T.

Brmonnennoe cpaBHenue 3a 2007 ron cpegHEMECSIHOTO MONOXKeE-
HUSL KPOMKH JIb/IA, & TaKXKe YCPETHEHHOW MO PErHOHY KOHLIEHTPALlUH
npaa, TaHHBIX FESOM co ¢y THUKOBBIMH MUKPOBOTHOBBIMU JaHHBIMHU
AMSR-E mokazanu BBICOKYIO peamucTHYHOCT, Mozenu FESOM.
Kpomxka bia o ganaeM Mozen FESOM pacrionoxeHa HeCKOJIbKO BO-
croynee kpomk AMSR-E (B cpenem Ha 30 kM), 4TO COOTBETCTBYET 3—
4 pamuycam aedopmarun PoccOn, oHaKO XOpOIIO 0TOOpakaeT Ce30H-
HBI X0/1. Pe3ynbTarhl BajiMaaluu CTaTHCTUYECKUX CBOMCTB BUXPEH, BbI-
JeleHHBIX 10 JaHHBIM FESOM 1 u300paskeHnsIM CITy THUKOBBIX Pajino-
nokatopoB (PCA) BBIABUIIM CXOXKECTh XapaKTEPUCTHK aHAJIOTHYHO
WICHTU(UIIMPOBAHHBIX BUXPEH, 4TO MOATBEPXKIAET BO3ZMOKHOCTh HC-
TOJTL30BAHMUS MOJIEITH JIJISL KCCIIEJOBAHMS ME30MaIITaOHBIX BUXPEH.

AmnHanu3 pacrpezeneHys BUXpei 1o mmpote 1o ganaeiM FESOM mo-
Ka3aJ, 94TO Ha TPOTshKeHMH Teruioro ce3ona 2007 r. Oornblnasi 4acTh
WICHTH(UIIMPOBAHHBIX BUXPEBBIX CTPYKTYp ObLIa COCPEIOTOUCHA B Ce-
BEPHOM YaCTH UCCIIEAYEMOro paiioHa, KOTOpask PUMBIKAET C Fora K Ipo-
By @pama. IT0 MOKET OBITH BBI3BAHO KaK JIOKaJIbHBIM BUXPeoOpazo-
BaHUEM, TaK U IIEPEMELICHUEM BUXPEN € CEBEPO-BOCTOKA. BHU3yallbHbII
QHAITN3 MIPOLIECCOB B3aUMOJICHCTBUSI BUXPEi 1 MOPCKOTO JIbJIa TTOKa3all,
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YTO CKOHIICHTPHPOBAHHBIC BOJIM3H KPOMKH JIbJ[a BUXPEBBIC CTPYKTYPHI
AKTHBHO 3aXBaTHIBAIOT MOPCKOM JieJl, 9TO MPUBOAUT K TIEPEMEIISHUIO
(bMIIaMeHTOB W3 JIb/A, PA3IMYHON TUIOMIA N U MPOTSDKEHHOCTH, Ha BO-
CTOK, B 00JIaCTh 00JICe TEIUIBIX BOJ. BBISABICHO TaK¥Ke, YTO BUXPEBBIC
CTPYKTYPHI SBJISIFOTCSI BaXXHBIM (DAKTOPOM TOPHU3OHTAIBHOTO BOI000-
MEHa W WTPAIOT CYMIECTBEHHYIO POJIb B 3aTOKAaX TEIDIBIX BOJ K KPOMKE
JIbJIa, CIIOCOOCTBYSI YCKOPEHHO# ee AehopMaIiy 1 pa3pyIlcHUIO.

HccnenoBanre BBITIONHEHO TpU (PMHAHCOBOWM TOJICPIKKE TpaHTa
PH® Ne 21-17-00278.

TEYEHUSA OKEAHUYECKHUX BOJI HA OCHOBE
3KCIEPUMEHTAJIBHOW CUCTEMBbI JIUATHO3A U
INPOTI'HO3A COCTOSAHUA BOA MUPOBOI'O OKEAHA

y3una O.C., Mu3ok A.HU.

MI'U, 2. Cesacmononw, Poccus
oksana_puzina@mhi-ras.ru

KuaroueBbie cioBa: Mopckue TedeHus, MwupoBoir okean, NEMO,
YHCJIEHHOE MOJIEINPOBaHHE.

Ha ocHoBe cymiecTByromIeil cucTeMbl AUMarHo3a u nporHos3a Yep-
HOTO MOp#, OblIIa CO3/laHa aHAIOTHYHAs cUcTeMa Juist MUpOBOTO OKe-
aHa. YucineHHbIH pacdeT MPOBOJMICS Ha OCHOBE MOJIENIEHOTO KOM-
wiekca NEMO. TpoctpaHcTBeHHOE pa3pelieHre YUCICHHOTO JOMEHa
coctapmiseT 0,25°.

B nanHoi#t paboTe 00I1bI110€ BHUMAHUE YIEISICTCS [IUPKYJISAIIUN BOJT
Ha OCHOBE YHCJICHHBIX pacueToB. [loiydeHHBIE pe3yibTaThl COIO-
CTaBIISLTUCH C TEOCTPOPUIESCKUMHU CKOPOCTSAMH, KOTOpPhIE OBLIN pac-
CUMTAHBI 110 JAHHBIM CITYTHUKOBOW aJIbTUMETPUH, KOTOPBIN OBLI B3ST
u3 cucremsl ciyx0s1 Copernicus [https://marine.copernicus.eu/].

Pacyet BoCIpon3BOUT OCHOBHBIE CHCTEMBI OKEAHNUECKUX TCUCHHUH.
Bokpyr AHTapKTHKY TIOITyYEHBI TEUCHHSI, TJIe MAKCUMaTbHAs CKOPOCTh
nocruraer 1,6 m/c. AHaJIoruHasi CTpyKTypa HaOro1aeTcst B HaOJro ie-
HUSIX, OJTHAKO CKOpOocTh B FOkHOM OKeaHe He mpeBbImaeT 1,4 m/c.
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B pacdere mpHCYTCTBYIOT CTPYKTYpBI, COOTBETCTBYIOIIUE TeUe-
HusMm [omederpumy 1 Kypocno. Mopens 1eMOHCTpUpPYET MeaHApH-
poBaHue U 00pa3oBaHKe PUHIOB B IaHHBIX palloHax, Takas JMHAMHKA
aHanornyHa HabmroaeHusM. [lonydeHHble 3HaYEHHST MOIYJISI CKOPO-
CTH OKa3aJIMCh YyTh MEHBIIIE, YEM B CITyTHHUKOBBIX JaHHBIX.

B pailoHe skBaTOpa MO pe3yjbTaTaM MOAECIUPOBAHUS MOIYUECHbI
TE€YEHMs CIIEAYIOIIETO BHJA: OKOJIO 3KBaTOpa MPHUCYTCTBYET CTPYS
HanpasiieHHass Ha BOCTOK. C fora u ¢ ceBepa, OTHOCUTEIBHO BBILIE
OIHCAaHHOTO DKBAaTOPHAIBHOTO MPOTUBOTEUECHHUSI, PACHONIOKEHBI Te-
YEeHMsI HaIlpaBJICHHBIE B IIPOTUBOIOIOXKHYIO CTOpoHyY. [lomydeHHbIe
PE3yABTATHI CXOXKH C HAOIIOACHUSMH.

B MHWuauiickoM oOKkeaHe MOJENIb JIEMOHCTPUPYET HU3MEHEHHUE
HaIpaBJIeHUs TEUEHUS B 3aBUCUMOCTH OT BPEMEHHU rojia. 3UMOii CTpys
HampasJieHa Ha 3anaj. HaunHas co BTOpoil MOJI0BUHBI BECHBI TEUEHHE
MEHSET CBOE HaIpaBlICHHE HA BOCTOYHOE. B naHHBIN epron Bo Bpe-
MEHHOI U3MEHYMBOCTH HAIIPABJICHUS TEUCHUS HAOII0IAI0TCS PE3KOoe,
HO HE NPOAOJDKUTENIbHAs CMEHa 3HaKa, YTO BO3MOXHO CBSI3aHO C
ociabieHneM BeTpa. B urore Takas mpocTpaHCTBEHHAsI U BpeMeHHast
HN3MEHYUBOCTh COOTBETCTBYET HAOIIOACHUSIM.

B urore, nosy4eHHbIN pacyeT 3KCIIEPUMEHTAIBHOM CUCTEMBI Aa-
THO3a U IpOorHo3a MHpOBOT0 OKeaHa XOpPOIIO BOCIIPOU3BOIUT XapaK-
TEpHBIE KpyNHOMacIITaOHble TeUeHUs. Pe3ynbraTsl YMCIEHHOTO MO-
JIeTUPOBAHUS COTJIACYIOTCS C T€OCTPOPUIECKUMH CKOPOCTSIMH, TIOJTY-
YCHHBIMH M3 CIIYTHHKOBBIX HAaHHBIX aJIbTUMCTPUH. Ectp HC6OJIBIHI/IC
pa3nuuMs cpeiu nokasaTesie CKOpOCTeH, YTO ToBOpUT 00 HeoOXoau-
MOCTH yCOBEPILIEHCTBOBAHNH TaHHOW MOJIEIH.

CTPYKTYPA ATMOC®EPHOI'O ITIOTPAHUYHOI'O CJIOA
B IPUBPEKHOM 30HE YEPHOI'O MOPS
Penuna U.A., ApramonoB A.1O., bapckos K.B., [lamkun A.Jl.

UDA PAH, 2. Mockea, Poccus
repina@ifaran.ru

KaroueBnble ciioBa: armocepHast TypOyIIeHTHOCTh, PUOPEKHBIE 30HBI,
crpaTuduKaims aTMocepbl, aTMOChEPHBIN TOrPAHIIHBIN CIION.
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B pabote paccmarpuBaioTCsl pe3yabTaThl U3MEPEHUH CTPYKTYPHI
aTMoc(epHOi TypOyJIEHTHOCTH B MPUOPEKHON 30HE C TOPHBIM PEJlb-
edoM 1pH nepexoe BETpOBOTO [IOTOKA C Oepera Ha MOpe U ¢ MOps Ha
Oeper M B 3aBHCUMOCTH OT ynaneHus oT Oepera. M3mepurenbHbie
YCTaHOBKHU Pacroiarajiych 0 CKIOHY OT BepiunHbl Aii-Ilerpu o Oe-
pera, a Tak’ke Ha MOpCcKoH rmatdopme. DTH TaHHBIE TTO3BOJISIIOT CpaB-
HUBATbh TYpOYJICHTHBIC TIOTOKU U IPYTUE CTATUCTHYECKHUE XapaKTepH-
CTHKH, a TaKKe HCCIeJ0BaTh MacHITAOMPOBaHHE TOBEPXHOCTHOTO
CJI0sI 711 pa3iauyHbIX oOaacTei popMupoBaHus oToka. beuto momy-
YEHO, YTO KO3(PPHULMEHT CONPOTUBICHHS U CyTOYHBIC BapUAIMHU I10-
TOKa SIBHOT'O TEIUIA SIBJIAIOTCS MHAMKAaTopamMu obiactd GpopMupoBa-
Hust notoka. Koadduuument asporuHaMu4eckoro COnpoTUBICHUS Ha
CyllIe Ha TOPSIIOK OoJIbllIe, YeM Ha TIaJK0i MOPCKOH MOBEPXHOCTH.
[Ipu 6eperoBoM MOTOKE BHYTPEHHU OTPAHUIHBIHN CIIOH B IPUOpExK-
HO¥ 30HE OBIT TN00 CTAOMIHHBIM, THO0O0 (B OCHOBHOM ) HECTAOMITEHEIM,
U PE3KO MEHSUICS HA pa3pblBE NOBEPXHOCTH CylIU. MOpCKON MOTOK
OOBIYHO TEIJIOro BO3AyXa Haja OoJiee MPOXJIAAHON MOPCKOM MOBEpX-
HOCTBIO CO3/1aBaJl YCTOWYMBBII BHYTPEHHUN MOTPAHUYHBIN CIIOH Haj
MOPCKOHM IOBEpPXHOCThIO. PaccMOTpeHbl KpUTEpUU MPUMEHUMOCTH
Teopur monoduss MonrnHa-O0yXxoBa NMpH OMUCAHUHM ITOTPAHUYHOTO
CJI0sI B IPUOPEKHOMN 30HE.

Pa6ora BeimonHena npu nognepxkke PHO Ne21-17-000249. Dkc-
MepUMeHTaNbHbIe paboThl mpoBoauIuCh 3a cueT PODU Ne 20-05-
00834.

KIIMMATUYECKHUE TEHAEHIIUA B MOPAX
TUXOOKEAHCKOMN CYBAPKTHKH 1 BOCTOYHOM
YACTHU CEBEPHOI'O JIEJJOBUTOT'O OKEAHA

Pynsix H.U., PoctoB U./., Imutpuesa E.B.

TOU JIBO PAH, 2. Braousocmok, Poccus
rudykh@poi.dvo.ru

KaroueBble cJioBa: pervoHaj bHbIE OCOOCHHOCTH, TeMIlepaTrypa
BO3/1yXa, TeMIIepaTypa BObI, KJIMMAT, TPESH/IbI MOTCILICHHUS.
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Crnenurka COBPEMEHHBIX KIMMATHYECKUX U3MEHEHUH TepMuye-
CKHUX YCJIOBHM, MPOUCXOISIINX B MOPSX, IPUJICTAIONINX K BOCTOUHON
gactu Poccuu, onpenensiercs HE TOJIBKO reorpauuecKuM IOJIOKe-
HUEM, WHTEPECHO MPOAHAIN3UPOBATH PETUOHANBHBIE OCOOEHHOCTH
MEXXTOJIOBOH M3MEHYMBOCTH MPU3EMHON TeMIepaTyphl BO3AyXa H
BOJIbl, IPOSIBIISIFOIIMECS B pe3yJIbTaTe INI00AIbHBIX H3MEHEHUH Ha py-
Oexe 20-21 BEKOB M OLICHWUTh WX TEHACHIMH W BO3MOXKHBIE TPH-
YHHHO—CIIC/ICTBEHHBIE CBSI3M C TpoLecCaMu B arMocdepe W Ha To-
BEPXHOCTH OKeaHa. /|y 3Toro nenosp30Banych JaHHbIE HAOIIOACHUM
3a MPU3EMHOM TeMIlepaTypoil Ha MeTeocTaHuuax ¢ 1978 roga u ce-
tounbie naHHble peaHannza NCEP/NCAR (Reanalysis-1) — paznnu-
Hble napameTpbl. [y o0ecriedeHus] CONOCTaBUMOCTH KOJIMYECTBEH-
HBIX OLEHOK JUIsS Pa3HbIX reorpaduyeckux paioHOB MpPUMEHSIIAch
¢IMHAsE METOIMKA 00padOTKH M aHAJIU3a UCIIOJIb3YEMbIX JIaHHBIX. BbI-
SIBJICHO, YTO B XO/I€ MEXKIOJOBBIX KOJICOaHUI TeMIepaTypsl BO3ayXa
1 BOJIBI, & TAKXKE B pAIaX KIMMAaTHYSCKUX HHIEKCOB OTMEYAIOTCS CTa-
TUCTHYECKH 3HAYMMEBIC TPEHIOBBIE COCTABIISIOIINE, KOTOPBIE yKa3bl-
BAIOT Ha Npou3oueayro B konue 1990-x — nagane 2000-x rr. cMeHy
peXuMa KpyImHOMacITaOHOH aTMochepHON UPKYIISIIAN

JJIMHHBIE BHYTPEHHHUE BOJIHBI, TEHEPUPYEMBIE
OBJIACTAMM SJJIMIITUYECKON ®OPMBI B
CTPATUO®ULUPOBAHHBIX IIOTOKAX

CannukoB B.®D.

MI'U, 2. Cesacmononw, Poccus
vf_sannikov@mail.ru

KioueBble cioBa:  maremaTHdeckas  MOJENb, T'€HEpaLus,
BHYTPEHHHE BOJHBI, [UIMHHOBOJHOBOE NPHUOIMKEHUE, OaphuecKue
o0pa3oBaHus, HEPOBHOCTH JHA.

BryTpeHnHue BOHBI B OKeaHe, TeHEPUPYEMBIE TBHKYITUMHUCS 00-
JIACTSIMM  aTMOC(EPHBIX JaBJICHUH M TIpU OOTCKAHMHM TCUCHHUSIMHU
0OJIBIINX HEPOBHOCTEH JIHA, OTHOCSTCS K KIIACCY KOPaOEIbHBIX BOJH.
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B paborte npencraBieHo pa3BUTHE MaTeMaTHIECKOW MoaenH (hop-
MHUpPOBaHUSI TIOJed BHYTPEHHHX BOJH, OOpa3ymOIIUXCS B MOTOKaX
CTPATH(PHUITUPOBAHHOHN KUAKOCTH IIPH OOTEKAHUH 00TaCTSH SIIITUIITH-
4ecKkoi (popMbI BO3MYILIEHHI TTOBEPXHOCTH HIIM JTHA OacceiHa.

OcHoBHbIE 11eTH pabOTHI: pa3padoTka 3PPEKTUBHBIX METOIOB pac-
YeTa BOJIHOBBIX I10JIEH U yCTaHOBJIEHUE 3aBUCUMOCTEH UX XapaKTepu-
CTHK OT OCHOBHBIX ITapaMeTPOB MOJICIIH.

HccnenoBanue npoBeeHO B paMKax JIMHEHHOM TEOpUH BOJH C HC-
MOJIb30BAaHUEM T'MIPOCTATHYECKOI0 MPHOIMKEHUS M MPUOIMKEHUS
f — mnockocTu. BosHOBOE MoJIe MPEACTaBIsSETCS B BUJIE PA3JIOKCHUS
[0 MoJaM BHYTpeHHUX BoJIH. KoadduuueHts! 3Toro pasnoxenue,
MPECTABIISIIONINE PACIPEEICHUE aMIUIUTYIHBIX XapaKTEPUCTHK 10
TOPH30HTAJIH, YAOBICTBOPSIOT JABYMEpHOMY YypaBHeHHIo KiieliHa-
I'opnona, perenne KOTOPOTo 3aUChIBACTCS TPOWHBIM HHTETPATIOM.

[IpsMoe ucnoabp30BaHUE TAKUX BBIPAKECHUH B pacdeTax CBA3aHO CO
3HAYUTENLHBIMU 3aTpaTaMu BpeMeHH. C [elbIo Moy4deHus oonee d¢-
(DEKTHBHOTO aNropuTMa PacCMOTPEHBI MOJENIBHBIE paclpenesCHHs
BO3MYILEHHUH IPaHUL] )KUAKOCTH, U1 KOTOPBIX C IIOMOLIBIO METOJIOB
KOMIUICKCHOTO aHanu3a MojydeHa Oojiee KOMIaKTHas ¢opma IMpen-
CTaBJICHUSI PELICHUS B BUJE IBOWHBIX MHTErPajoB. JTO IMO3BOJIMIIO
COKpaTUTh BpeMsl Ha pacueTsl B 10-20 pas.

BrInonHeHHbIE YHCIICHHBIE JKCIIEPUMEHTHI MO3BOJIMIM yCTaHO-
BUTb OCOOCHHOCTH paclpelesIeHHH aMIUTUTYAHBIX XapaKTepUCTHK
BOJIHOBOTO CJI€/Ia B IIMPOKOM JTHara30He H3MEHEHHUI MapaMeTpOoB re-
HEPaTOPOB BOJH M, B YaCTHOCTH, OYEPTHTH 00JIaCTh TPUMEHUMOCTH
JBYXMEPHBIX BOJTHOBBIX MOJIEJICH.

171



Cexups 1 «@yHIaMeHTaIbHbIC TIPOLECCH (POPMUPOBAHHMS M HBOJIFOLIMH MOPCKOM CpeIbl»

JUCCHUITAIUA DQHEPI'MU BOJIH,
OBPYHIAIOHINXCHA PASHBIMHU TUITIAMMU,
B CIHEKTPAJIBHBIX BOJIHOBBIX MOJIEJAX

Canpeixuna S1.B.L, Aiinoran B.%, Aar Aiinoran B.3

WO PAH, 2. Mockea, Poccust
2]: TV, 2. Cmambyn, Typyus
SHUTY, 2. Cmambyn, Typyus

saprykina@ocean.ru

KiioueBnble ciioBa: AuccuIianvga 5HEpPruu BOJIH, 06pymeHHe BOJIH,
MOJACIUPOBAHUEC, CIIEKTPAJIbHBIC BOJTHOBBIE MOICIIN.

Juig MmogenupoBaHus MOOBIX JHHAMUYECKUX ITPOIIECCOB B Oepero-
BOI 30HE MOPsI HEOOXOAUMBI ITapaMeTphl oISt BOJIH. [Ipu mpubmike-
HUM K Oepery BOJIHBI TpaHC(HOPMHUPYIOTCS, U3MEHSISI CBOIO BBICOTY H
dhopmy, un obpymatorcsa. OOpyIeHre BOH XapaKTepU3yeTCs 3HAUH-
TENBHBIMU TIOTEPSMH (IUCCHUNAMEH) WX OJHEprud. V3MeHeHUs
(hopMBI BOJH, HAIPUMEP, UX CUMMETPHUU OTHOCHUTEIEHO BEPTHUKAIb-
HOW Y TOPU3OHTAIBHON OCEH, MPOUCXOMSIINE 3a CUET HEIIMHEHMHBIX
MIPOIIECCOB M OOPYIICHUS, IPUBOAAT K U3MEHEHHUIO BBHICIITUX CTaTH-
CTMYECKHX MOMEHTOB BOJIHOBOTO JIBMYKCHUS, BIMSIOIIMX Ha BEIH-
YUHY M HalpaBJICHUE pacxojia HAaHOCOB B OeperoBoii 30He. BosHbl B
OeperoBoii 30He MOTYT 00pYIIaThCA pa3HBIMH THIIAMH, HAauOOIee Ya-
CTBIMH M3 KOTOPBIX SBJISFOTCS CKOJB3SIINN U HBIpsIomni OypyH. Kak
OBUIO TMMOKa3aHO paHee, Pa3HOMY THUIY OOpYIIIEHUS COOTBETCTBYET
pa3HbIil CIEKTPAJIbHBIA COCTaB BOJIH U UX CUMMETPHUSL.

Ha ceropssamHMii MeHh CyIIECTBYeT JBa OCHOBHBIX THIIA CIICK-
TpaJibHBIX Mojeneil: pazoocpennennsie, (Hanpumep, SWAN, moze-
JIUPOBAHHUE CIIEKTPa BOJH KOHEYHO-Pa3HOCTHBIMU METO/1aMu) U (paz3o-
paspemarore, (HampuMmep, OCHOBaHHBIE Ha ypaBHeHHSIX byc-
CHHECKa, PEIIaeMbIX CHEKTPAIbHBIMH METOJaMH). DTH MOJETH C
0O0JIBIIION TOYHOCTHIO OMUCHIBAIOT IMHEHHYIO W HEIMHEHHYIO TpaHC-
(hopMaluio CrieKTpa BOJIH HaJl peajibHBIM pejibedoM JHA B OeperoBoi
30He. OHAKO TOUHOCTH OITUCAHUS B 3TUX MOJIENISX IUCCHUIIALIMH CIIeK-
TPaJIbHON SHEPrHy NpU OOpPYIIEHWH BOJH OCTaBJISIET JKElaTh JIyd-
mrero. JIo cux mop HeT He TOJBKO OOIIETPU3HAHHONW U XOPOLIO MpPO-
BEPEHHON MOJEIH AUCCUIIALINH SHEPTUH BOJIH B IPHUOOHHOM 30HE, HO
W TOYHOTO (PU3MUECKOTO ONHMCAHUS HW3MEHEHUH CHEeKTPAIbHBIX
CBOWCTB BOJIH (4aCTOTHOTO COCTaBa) B mporiecce oopymenus. Cyre-
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CTBYET HECKOJIFKO Pa3IMYHBIX CIIOCOOOB, MPUMEHIEMBIX MPH MOJe-
nupoBaHuy, korna (1) oOpyiieHne BOJH HE U3MEHSET (OPMBI CIICK-
Tpa, a JIMIIb YMEHBIIIAET CICKTPATBHYIO IJIOTHOCTh BOJIHCHUS B UHCIIO
pa3, OMMHAKOBOE IJIST BCEX YaCTOT WM (2) CIIEKTpaIbHAs TIIOTHOCTh
MpY OOPYIIEHUH YMEHBIIIACTCS B 3aBUCUMOCTHU OT KBaJIpaTa YacCTOThI
i (3) IpuMeHeHHe 3TUX JIByX CIIOCOOOB OJHOBPEMEHHO, HO K pa3-
HBIM 4acTsIM criekrpa. OJTHAKO, KaK 3TH MOAXOJIbI COTIACYIOTCS C TH-
ITOM OOPYIICHHUS BOJH M KaK BIHAIOT HA TOYHOCTH CIIEKTPAIIBHOTO MO-
JICIMPOBAHUS PEabHOTO BOJTHEHHS, OCTACTCSI HeM3BECTHBIM.

[locraBnenHas 3a1a49a penianace IMyTeM CpaBHEHHS CTIEKTPOB, pac-
CUMTAHHBIX TI0 BYM crieKTpanbHbIM MojelsiM (SWAN u monens Byc-
CUHECKa C YJIYUIICHHBIMH JUCTICPCHOHHBIMU XapaKTePUCTUKAMHU) Oe3
ydera TUCCHITAlMY W W3MEPEHHBIX JKCIIEPUMEHTAIBHO B HATYPHBIX
YCIIOBHSIX BOJIH, OOPYIIAIOIIMXCS PA3HBIMU TUIIAMHU.

YcTaHOBIEHO, YTO ISl BOJH, OOPYIIAFOIINXCS CKOJIB3SIIUM Oypy-
HOM, BUJI KOO(QPUIMECHTA TUCCUITALINH, ITOJTyUYESHHBIN 110 00CHM MOJIe-
JISIM, COBIIAJIAeT: CYIIECTBYET YaCTOTHAS M30MPaTEeIHbHOCTh AMCCHUTIA-
LMY SHEPTrUU HA YaCTOTaX BTOPOU U TPEThEl HEMMHEUHBIX BOJTHOBBIX
rapMoHuKax. OHaKO B II€JIOM 3HaUYCHUS KO (HUIIMEHTA HEBEITUKH U,
ecnu TpedyeMasi TOYHOCTh MOJICTUPOBAHHS HE OYE€Hb BaKHA, TO OH
MOXKET OBITh MPHUOIM3UTEIBHO MPUHAT MOCTOSIHHBIM (OMHAKOBBIM)
JUTSE BCEX YacCTOT, YTO COTJIACYETCS C YIMOMSHYTHIM BBIIIIE CTIOCOOOM
(1) omucanus quccUIaliui BOJTHOBOM SHEPTHH.

Bonnbl, oOpymatoniecss HBIPSIOMUAM OYpPYyHOM, UMEIOT CyIIe-
CTBEHHO OOJbIIMKA KOA(D(GUIMEHT IUCCUMAINK, KOTOPBIH KBajpa-
THUYHO 3aBUCHT OT YaCTOTHI BTOPO rapMoHuKH B Mojiend SWAN u ot
BCEX YacTOT B MojienHu byccuHecka. ITO COOTBETCTBYET BBIICOITH-
caHHOMY croco0y (2). O0cyxaarTcsi 0COOEHHOCTH CKOPOCTH Tepe-
Jla4d SHEPTUU TI0 CTIEKTPY B BBICIIHE YacTOTHI B ()a30CPEAHEHHBIX U
(hazopasperramux MoIesIX.

Hccnenoanne BIMONHEHO TIpy (hHAHCOBOU moanepkke PODU
u TYBUTAK B pamkax Hay4Horo npoekra PO®U 20-55-46005.

OIIEHKHA IMIOTOKOB COJIU B 3AJIAYE
«COTBOPEHMUS MUPA»
Cengepos M.B., Musiok A.H.

MI'U, 2. Cesacmononw, Poccus
maxim.senderov@mbhi-ras.ru
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KaoueBbie caoBa: YepHoe Mope, BepTHKaIbHAS XaJWHHAS
cTpatTuUuKanys, NpoiauB bocdop, dHCIeHHOE MOACIHPOBAHUE,
JIOJITONICPUOJTHBIC PACUCTHI.

PaGora mo m3yduennto (popMHpPOBaHUS BEPTHKAIBHON XaTHHHON
CTPYKTYpBI UepHOTO MOpSI BeZleTcs YK€ HEeCKOJbKo JieT. s ee pea-
JU3aiuy OBbIT BBIMONHEH Psi TOJITOCPOYHBIX YMCIEHHBIX JKCIIEpH-
MeHTOB (Tiepuon pacuera mopsiaka 300 neT) B 6acceitHax A30BCKOTO,
Yepuoro 1 MpamopHOro Mopei ¢ pa3IM4HbIMU HadyaJIbHBIMU U Tpa-
HUYHBIMHU YCIIOBHUSIMHU.

[Tocnennsist paboTta ObIIa OCBSAIICHA (POPMUPOBAHHUIO BEPTUKATH-
HOW XaJIMHHOM CTpaTU(UKALUKN U UCCIIEAOBAaHUIO BOIOOOMEHA uepes
nponuB bocdop moj BIUSHHEM TPaHUYHBIX YCIOBHH Ha MOBEPXHO-
ctr. YncieHHble pacdeTsl IS TOW 3a]a4u BHIMOTHSUINCH Ha 6a3e Mo-
nensHoro komiuiekca NEMO, npoaomKUTEIbHOCTh SKCIEPUMEHTOB
cocTaBisuia 65 MoAenbHbIX JeT. [IoTokK Termia, KOTophle YYUTHIBA-
JUCHh KaK TPaHWYHBIC YCIOBUS HA MOBEPXHOCTH, OBLIM MOTYYCHHI B
ornene BAO ®I'bBYH ®UIL] MI'U. B npoBeneHHBIX IKCIEPUMEHTAX
3aJaBajlUCh CIICAYIOIIME TPAaHUYHBIC YCJIOBHUS: CYMMAapHBIM MOTOK
TeIuia, CyMMapHbIi TOTOK KOPOTKOBOJIHOBOTO M3ITyUeHHSI, UCTIAPCHUE
MHUHYC OCaJKH, MOCTOSHHOE LMKIOHHYECKOE (B APYIOM JKCIEpH-
MEHTE MOCTOSIHHOE C CE30HHBIM XOJ0M) TaHMeHLIMAIBLHOE Harpsbke-
HUE TPEHHS BETpa B 30HATBHOM W MEPHIMOHAIBLHOM HalpaBlCHHSX.
PesynbpTarhl pacueToB MOKa3aiH, YTO MOJI BIUSHHEM ITOTOKOB Terljia
NosBIIsieTCsl BepXHUM KBazuogHopoxanslii cioi (BKC). B skcnepu-
MeHTax ¢ BeTpoBbIM Bo3zeiictBueM BKC Bripaxen Oonee sBHO. YueT
MPUBEACHHBIX BBIIIE TPAHUYHBIX YCIOBUI MOBIHSI M HAa Pacxoj ue-
pe3 nponus bochop. 3nauenne pacxonos (BepxHe- U HIKHEOOCHOp-
CKOT'0 T€UEHHI1) yMEHBIINJIOCH B JIBa pa3a I10 OTHOLICHHUIO K pacueTaM
0e3 Kakoro-n1bo BO3AEeHCTBHSI.

[Ipomomkas aHamu3 AaHHBIX YUCIECHHOTO MOJICIMPOBAHUS MOy~
YEHHBIX paHee, OblJI MPOBEICH aHajIu3 IOTOKOB COJH B YEPHOMOP-
ckoM Oacceiine. [{yst aToro OblTH paccunTaHbl IIOTOKH COJH B CJIOE Ha
rmyounax: 20, 40, 60, 126, 160 M. B skcieprMeHTax ¢ BETPOBBIM BO3-
JeiCTBUEM MaKCUMaJIbHbIC 3HAYCHHUS IOTOKA COJIM HAaOII0Aat0TCs Ha
riyoune 60 M. DTO cBsI3aHHO ¢ 0o0Jiee MHTEHCHUBHBIM IEpPEMeEIInBa-
HUEM B BEPXHHX cliofx. B nByx npyrux pacuerax (6e3 Kakux-mubo
BO3ICHUCTBHI M C TOTOKaMH TelJjia Ha TOBEPXHOCTH) HAaMOOJIBILINI HO-
TOK COJIM HaxouTcs Ha riryoune 40 M., Ha 5TOH I'TyOMHE IPOUCXOIUT
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BTOK BBICOKOCOJICHBIX MPaMOPHOMOPCKHX BOJ B YePHOMOPCKHU Oac-
celiH. Bo Bcex pacyeTax NpUCYTCTBYET MOJOKUTEIbHBIN TPEH B I1O-
TOKe conr Ha T1yonHe 40 M., 9TO CBUAETEIHCTBYET O TIPOAODKEHUHN
OCOJIOHEHHsI YepHOMOPCKOTo OacceliHa.

PaGora BeImonHeHa mo Teme roc. 3amanus Ne 0555-2021-0007
«MeXIUCIUTUTMHAPHOE YHCICHHOE MOICTHPOBAHHE F BBICOKOTIPOH3-
BOJIMTCIIHHBIC BRIYUCICHUSY.

PA3BBUTUE METOUKH BBIYUCJIIEHUSA TAPAMETPOB
KJIMMATHYECKOM U3BMEHUYABOCTH AINIBEJLJIMHI OB
IO TEPMUYECKOMY UHJAEKCY

Cepeodpennuxon A.H.

UIITC, 2. Cesacmononw, Poccus
swsilv@gmail.com

KiroueBnble ciioBa: AIBCJIJIMHI, TEMIIEpaTypa NOBEPXHOCTHU OKCaHa,
TepMI/IHCCKHﬁ MHACKC allBCJIJIMHIA, MCXT0JJOBass H3AMCHYHUBOCTbD.

HNHTEeHCUBHOCTH MPUOPEKHBIX ANIBEJSTUHTOB ONPEAEIAETCS CKOPO-
CThIO TOJbEMa BOJIBI, 3aBUCSIICH OT MPOCTPAHCTBEHHO-BPEMEHHON
CTPYKTYpBl MPUIIOBEPXHOCTHOIO BeTpa. Pacuer ckopocTu moabema
BOJIBI CBOJTUTCSI K BBIYMCIICHHIO KacaTeIbHOTO HANIPSHKEHHS BIIOJIbOE-
peroBoro Berpa M BbIYHCcIeHHIO cuil Kopronnca, KOTopble WHIYIHU-
PYIOT SKMaHOBCKHU MEPEHOC. ITO TaK HA3BIBAEMBIM «IKMAaHOBCKUI
WHJEKC allBEJUIMHTa» MOXET OBITh WHTEPIPETUPOBAH KaK ITOTOK
BOJIbI, TEOPETUYECKH TIEPEHOCHMBIN B CTOPOHY OT Oepera moJj Jei-
CTBHEM HaIpsHKEHHS BETPa U BBI3BIBAIOIINN KOMIEHCHPYIOIIUI BOC-
XOJISIIIMNA TIOTOK 00JIee XOJIOTHON BOIbI. DTOT WHIEKC allBEJIMHTA HE
YYUTBIBaET OATUMETPUI0O KOHTHHEHTAIBHOTO IIeNb(a U MOPTOMY He
MOXET MepeAaTh CI0KHOCTh ABYXMEPHOU TPOCTPAHCTBEHHOU CTPYK-
Typbl anBesidHra. [103TOMy XapakTEepUCTUKU anBeJUIMHTA TPaaUuLU-
OHHO OLIEHUBAIOTCS 10 O0Jiee MHOTOYHCIICHHBIM JIaHHBIM O TeMIlepa-
Type moBepxHocTtu okeana (TIIO) ¢ mMOMOIIBEI0 TEPMHUIECKOTO HH-
nekca ansesuinara (THA), npeacrasistorniero coooi pasnocts TI1O

175



Cexups 1 «@yHIaMeHTaIbHbIC TIPOLECCH (POPMUPOBAHHMS M HBOJIFOLIMH MOPCKOM CpeIbl»

B MPHOPEKHON U yIaIeHHOW MOPUCTOH 30HaxX. TakuM oOpa3oM, mpu-
TTOBEPXHOCTHBIM BETPOBOH MOTOK W mpuoOpexHas TIIO sBustorcs
JBYMsI B3aMHO JOMOJHAIONIMMHY TapaMeTpaMu [T KOINYECTBEHHOM
OLIEHKH MPOCTPAaHCTBEHHOM MPOTSKEHHOCTH U MHTEHCUBHOCTH IPO-
IIecca anBeJUIMHTA, TIEPBBI U3 KOTOPBIX orpenersercs (hr3ndecKon
TEOpHEH B BTOPOH OCHOBAH Ha HEITOCPEICTBEHHOM HAOIIOICHHH.

B nanHOli paboTe MOKa3aHO pa3BUTHE METOJUKH BBIUYMCIICHHS
MEKI'0JIOBOM N3MEHUMBOCTH allBEJUIMHIA IO TEPMUUYECKOMY UHAEKCY.

B 2018 r. aBTOpom OblTa peIoxKeHa yIydIIeHHas METOIUKA BbI-
JICJICHUs] alBeJJIMHTA, OCHOBaHHAs Ha TOCTPOECHUHU €KEMECSYHBIX
KJIMMaTHYECKUX MAacOK, BHyTPH KOTOPBIX PaCCUUTHIBAIOTCS €r0 Mapa-
MeTphl. TeM caMbIM MaKCUMAaJIBHO YIAISIFOTCS U3 pacu€ra XapaKkTepu-
CTHK amnBeJUTMHTa 00JIaCTH C BHEANBENTMHIOBBIMH BoiaMu. [ paHumna
anBeJJIMHIa HaxXxoJIWiIach MO MakcuMalbHOMY TpanueHty THUA ans
BCeX TeorpauiecKux MIIPOT MCCIeTYEeMOTr0 PETHOHA KaXKIOTO KITH-
MaTHYeCKOro Mecsia. Jlanee B 3Toi 00IaCTH pacCYUTHIBAIIOCH CPel-
Hee 3HaueHue THUA.

B 2021 r. coBmectHO ¢ A.b. [lonoHcknM ObLTa IpeIOKeHa METO-
JIMKA BBIYMCIICHUE MEXTO0BOM TEHICHLINY allBEJUIMHIA YE€PE3 MUHU-
MaibHble 3HaueHus: THUA. [[ns oneHKH TpeHJa B WHTEHCUBHOCTH
MOTbEMa BOJ UCIIOJIL30BAJICS TOT (aKT, YTO BEPTUKAIBHBIN IPaueHT
TEMIIepaTypbl BOAbBl B TEPMOKJIMHE MOJ BEPXHUM IE€pEMELIaHHBIM
cnoeMm (BIIC) MHOro 00sble TOPU30HTAILHOTO TEPMHUECKOTO Tpa-
muenTta B BIIC. [Ipu aToM 1o cpaBHEHHIO C aHANU3UPYEMBIMH KIIUMa-
TUYEeCKIMH BpeMEeHHBIMH MacinTtabamu nepemermBanne B BIIC mpo-
HCXOJIUT MPAKTUYECKU MTHOBEHHO. BeneacTaue sToro, B pailoHe an-
BEJUIMHTA MOYKHO BBIJIEIUTh YYAaCTKH ¢ MUHUMAJIbHBIMU 3HAYEHUAMU
THUA, xoTopble 00BIYHO MPUYPOUEHBI K OOJIACTSIM Haubojiee UHTEH-
CUBHOTO nogbema Boi. I1o HEKOTOPOMY KOJIMYECTBY ATUX 3HAUCHUH,
OTIPE/IETICHHBIX AJTOPUTMHYECKH, CTPOMJINCH JIMHEHHBIE TPEHIBI
MEXT'0I0BOY U3MEHYMBOCTH MUHUMAIBHEIX 3HaYeHU TUA 1t Kax-
noro Mecsina. Ilocne 3Toro paccuuTsIBaNOCh CpeAHEE 3HAUEHNUE MHU-
HumanbHoro TUA nist kakaoro roja u3 BHIOPAHHBIX MECSLEB, JUIS
KOTOPBIX KO3 (HUIIMEHT JeTepMUHAIIMN TPEBBIIIAN ONpe elICHHBIH
IOpOT.

MexroaoBast uaMeHuuBocTh TUA, mocTpoeHHas Mo pa3HbIM Me-
TOAWKAM CPaBHHUBAJIACH C MEKTOJOBON M3MEHYHBOCTHIO CYMMapHOM
CKOPOCTH MOABEMA BOJBI, MTOTYYEHHON M3 SKMaHOBCKUX TPaHCIIOPTa
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u Hakauyku JJis1 benrensckoro n Kanapckoro anBenauHros. M3menun-
BOCTH, PACCUUTAHHBIEC 10 MUHUMAJIbHBIM 3HaueHUsIM THA u no cym-
MapHOH CKOPOCTH MOJBEMA BOMABI, COBIAIN TI0 CBOEMY XapakTepy U
MOKa3ajIu, YTO HHTEHCU(HUKAIIMS alIBSJUIMHTOB 33 UCCIIEAYEMbIN TIPO-
MEXYTOK BPEMEHU HOCUT HEMOHOTOHHBIA XapaKTep.

KPYITHOMACIITABHASI IBMEHYMBOCTh 3UMHEMN
MNOBEPXHOCTHOM TEMIIEPATYPHI BAPEHIIEBA
YEPHOI'O MOPEM

IMocomkos B.JI., basukuna T.M., CuzoB A.A.

MI'U, 2. Cesacmononw, Poccus
sizov_anatoliy@mail.ru

Kuaruessle ciioBa: CAK, AMO, TemriepaTypa NOBEpXHOCTH OKeaHa.

IToBepxHOCcTHas Temneparypa bapeHnesa u UepHoro Mopei u3me-
HSIETCS MO/ BO3JEHCTBUEM IMPKYJSAIHUU aTMOC(hephl B ATIaHTHUKO-
EBpomneiickoM ceKkTope U TEIIOBOIO COCTOSIHUS BepxHero cinos Ce-
BepHON ATIaHTUKU. MEXT0J0BYIO N3MEHYHBOCTD TUPKYIISIIMHA aTMO-
cdepsl B 3TOM perruoHe npeacTaBisieT nHaeke CeBepoaTiiaHTHIeKOro
konebanus (CAK), a MeXIECITUIETHIOI W3MEHUYMBOCTh aHOMAJIUH
MTOBEPXHOCTHON TemnepaTypsl CeBepHOW ATIAaHTUKH MPEACTABISAET
WHJEKC ATIaHTUYECKON MynbTuaekamanoi ocrmmursinun (AMO). B
aHaIM3upyeMoM BpeMeHHOM uHTepBaie (1948-2020 rr.) mexaecsaTu-
netHsas usMeHUnBocTh HHIekcoB CAK n1 AMO He Bcerma cosmnajaja
o ¢aze, mosTOMY JJIsl TOTY4eHUs Oojiee 000CHOBaHHBIX OIIEHOK H3-
MEHYMBOCTH TOBEPXHOCTHOM TemmepaTypbl bapeHueBa u UepHoro
MOpeH BBIOMpACh 1Ba BPEMEHHbIX OTpe3Ka. [IepBblii COOTBETCTBO-
BaJl B OCHOBHOM oTpHuaTenbHol paze AMO («xonoanas» CeBepHas
ATiiaHTHKa) ¥ YacTU4HO oTpuiarenbHoi paze CAK (1957-1994 rr.).
Bropoii BpemenHoit orpe3ok (1995-2020 rr.) COOTBETCTBOBAI MOJIO-
xutenbHol paze AMO («remnas» CeBepHast ATIaHTHKA) U TTOJIOKH-
tensHON (haze CAK. CoriacHo myOiuKamusM, B OTPHUIATECILHYIO
tdazy CAK armaHTHYecKHe NHMKIOHBI B ATJIAHTHUKO-EBpomerickoM
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CEKTOPE PaCIpPOCTPAHSIOTCS MO 0OJIee 0KHBIM TPACKTOPHSIM, a B IO-
noxutenbayio Gazy CAK— mo Gonee ceBepHBIM TPASKTOPHUSIM.

YuuThiBas, 4T0 OapUYECKUE CUCTEMBI B ATIaHTHKO-EBponeiickom
CEKTOpE MEePEHOCATCS B HAIIPABJICHUH BEYIIETO MOTOKA, OTOXKICCTB-
JISIEMOTO C HAIpaBJICHUEM U30THIIC B BHICOTHOW (hPOHTAIBHON 30HE
(B®3), ObutH paccMOTpPEHBI TTOJIOKESHHS U30THIIC B pa3Hbie Gasbl U3-
MeHunBOCTH WHAekca AMO. Ha 3anagnbeix rpanunax bapeHieBa u
Yeproro mopeti (30° B. 11.) paccMaTpHBaIach H3MEHIHBOCTD TTOJIOMKE-
Hus n3orurce 540 mM0. [ cpaBHEHUS pacCMaTPUBAIKCH TTPOIIECCHI
Ha HYJICBOM rpajgyce J0AroThl. [1o criuakeHHbIM QUIbTpaM MATHIICT-
HETO CKOJIB3AIIEro cpeiHero psjgaaM BD3 paccuntana nx KOppesius
¢ uagekcom CAK (taoum. 1).

Ta6muna 1. KoadduimmenTs! Koppessiiys MUpOTHOTO mojioxeHus BD3
Ha 0° 1 30° B. 1. ¢ mHAEKCcOM CAK B pasmuunsie ha3sr naAeKkca AMO.

Mupot- OtpunarensHas paza Hupot- [onoxwurensHas paza
HOE IT0JIO- AMO HOE TI0- AMO
By | 0 300 | cak | TR 0° [30°.1 | CAK
0° 0,49 0,26 0° -0,53 -0,57
30° B.1. 0,49 0,60 30° B.1. -0,53 0,49
CAK 0,26 | 0,60 CAK -0,57 | 0,49

Kak cnenyer u3 ta6in.1 B ronsr otpunarensHoi gazst AMO BD3
Haja EBponoii nmeer npenMyIiecTBEHHO 30HaJIbHOE HampasiieHue. B
TOJIBI TIOJIOKUTENBEHON (a3l AMO 30HaIBHOCTH TONIOXKeHUsT BD3
Hapymiaercs. bonee ceBepHoe nonoxkenne BO3 naj 3anannoit EBpo-
Mo COMpOBOXKIaeTcs e€ cMelieHreM Ha for Ha 30° B. 1. 1 Ha000pOT.
IIpu stom B monoxutensHyo gasy CAK Han 3anamHoit EBpomoit
B®3 3anumaeT 6oJee 105KHOE MON0KEHNE, a HaJl BOCTOYHOM EBporoii
— 6onee ceBepHoe. PesynpTaTom Takoro cmerierns BO3 Ha monrorax
Bapenuesa u Yepnoro mopeii B pasuble (pazsl AMO sBrsieTcs CUH-
XpOHHAsI U3BMEHYHBOCTh AaHOMAJIMI MX TTOBEPXHOCTHOM TEMIIEpaTypBhI.
B roxpl monoxwurensHoi Gassl CAK cpemHsisi moBepXHOCTHAS TEMITe-
paTypa bapeHueBa Mops B sSTHBape-MapTe CTAHOBUTCS TEIJIee KIMMa-
TUYECKOW HOPMBI, a TeMiieparypa YepHoro Mops xonogHee. B rozerl
otpuniatenbHoi (pa3zer CAK cpenHsisi 3a sSTHBaphb-MapT TeMIlepaTrypa
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BapeHiieBa MOpsi CTAHOBHUTCSI XOJIOJHEE KIMMATHUYCCKONH HOPMBI, a
temneparypa UepHoro mMops Teruiee.

BEPTHUKAJBHBIA NEPHOC UMITYJIbCA HTHEPIITMOHHO-
I'PABUTAHMOHHBIMUA BHYTPEHHUMMU BOJTHAMUA HA
CEBEPO-3AITIAJJTHOM HIEJIB®E YEPHOI'O MOPS

Caensimes A.A.', Hocoa A.B.., Pri6ankuna M.B.?

"Mru, 2. Ceeacmononn, Poccust
2@unuan MY 6 2. Cesacmonone, Poccust
slep55@mail.ru

KaioueBble cioBa: BHYTPEHHHE BOJHBI, CTOKCOB Jpeid,
BCPTUKAJIBHBIC ITIOTOKW UMITYJIbCA.

BeprukanpHbIii 00MEH B MOPCKOW Cpeie UTPaeT KIFOUEBYIO POIIh
B (DYHKIIMOHUPOBAHUU MOPCKOM IKOCHUCTEMBL. TpagllMOHHO BEPTH-
KaJIbHBIA TIEPEHOC CBA3BIBACTCS C MEJIKOMACIITAOHOHN TypOyJIeHTHO-
CTBI0. MeXaHN3MBbl TeHEepallii MEJIKOMACIITa0HOH TYpOYIEHTHOCTH
caMmble pa3Hble: BETPOBOE TEpEeMENIMBAHUE B BEPXHEM KBa3HOJ/HO-
POJHOM ciioe, OOpyIIeHHEe BHYTPEHHUX BOIH, THIAPOJMHAMHUYECKAS
HEYCTOWYMBOCTh TEYCHHUI M BHYTPEHHUX BOJIH. B MUKHOKIMHE MeI-
KOMAacIITaHasi TYpOyJIeHTHOCTh CHIIBHO MO/IaBJIeHa U TIPE/ICTaBIISETCS
aKTyaJbHBIM HCCIIEIOBATh BKJIaJl BHYTPEHHHUX BOJH B BEPTUKAIbHBIN
oomeH. [Ipu yuete TypOyneHTHOH BA3KOCTH U MU PY3UH BHYTPEHHHE
BOJIHBI 3aTyXar0T. OJJHAKO Y MHEPLIIMOHHO-TPaBUTAIMOHHBIX BHYTPEH-
HUX BOJH B JIBYMEPHOM CJIBUTOBOM ITOTOKE MHUMAsl YaCTh YaCTOTHI
OTJIMYHA OT HYJS JaKe W MpH HeydeTe TypOyJNeHTHOW BSI3KOCTH U
i dy3un. ITO CBSI3aHO C TEM, YTO YPaBHEHHUE JUIS aMIUIUTYBI BEp-
TUKAIBHOW CKOPOCTH BHYTPEHHHUX BOJH B 3TOM CJIy4ae UMEET KOM-
TUIEKCHBIE  KOA(QQUIMEHTHI, CcOOCTBeHHass (QYHKIUS H 4YacToTa
BOJIHBI — KOMIUIEKCHbIE. MHMMasi 4acTh 4acTOTHI, KaK MOKa3aJi pac-
YeThl Ha ceBepo-3anasHoM Ienbde YepHOro mMops, y nepBoil MOJBI
CBOOOJTHBIX BHYTPEHHUX BOJIH OTPHUIIATENILHA B HU3KOYACTOTHOM 00-
JacTu, T. €. BoiHa cnabo 3aryxaer. Ecnu BonHOBOE umcno Oosblie
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0,05 pag/m, TO MHHUMasi 4acTh YacCTOTHl Y MEPBOW MOJBI MOJIONKH-
TENBHA, T. €. IMEET MECTO cllaboe YCUICHUE BOJHBL. Y BTOPOI MOJIBI
MHUMas 4acTh YaCTOThI BCETJla OTpUIATENIbHA, T. €. BOJIHA CJIabo 3a-
TyxaeT. BepTHKallbHbIC BOJTHOBBIC NTOTOKH UMITYJIbCa MPU STOM OT-
JUYHBI OT HyJs. [IpecTaBisieT HHTepec UCCIeJ0BaTh BIUSHUE Ha 3TH
MIPOIIECCHl TOPU3OHTAIBHON TypOyJIeHTHOH BS3KOCTH H MU Gy3un.
[TokazaHo, 4To MpHU y4eTe TypOYICHTHOM BA3KOCTH U TU(DY3UH MHH-
Masi YacTh YaCTOTHI BOJIHBI BCET/Ia OTPHUIIATeNbHA. JIeKpeMeHT 3aTyxa-
HUS BOJTHBI ITPH 3TOM BO3pacTaeT Ha JIBa-TpH Nopsaka. BoHoBEIe To-
TOKU UMITYJIbCa TAaKXKE BO3PACTAIOT U MOTYT MPEBOCXOUTh COOTBET-
CTBYIOIIIUE TYPOYJICHTHBIE IIOTOKKM UMITYJIbCA.

IMAPAMETPU3AIIUSA TPUJIMBHOT'O ITIEPEMEININBAHUA
B MOJAEJIMPOBAHUU PETUOHAJIBHOI'O KJIMMATA
BAPEHIIEBA, KAPCKOI'O MOPE 1 MOPSI JIAIITEBBIX

Co¢buna E.B., Karan B.A., Tumogeen A.A.

HO PAH, 2. Mockea, Poccus
sofjina_k@mail.ru

KuaroueBble cj0Ba: TPWIMBHOE TME€peMENINBaHUE, BHYTPEHHHE
NPWIMBHBIE BOJHBL, OAapOKJIMHHBIM TNPHINB, IUANMKHUYECKOE
HepeMENIMBaHUE.

Pe3ynbpTaThl MUKpOCTPYKTYPHBIX W3MEPEHHH B pailOHaxX C U3pe-
3aHHOH Tomorpadueil 1Ha HOKa3bIBalOT, YTO HaJl abUCCaIbHON PaBHU-
HOM B ITyOWHHBIX BOJIaX KO PHUIIMEHT BEPTUKAIBHOU TypOyIeHTHOU
i dy3un 6IM30K K KOIDGUIHMEHTY MOJEKYJSIPHOH BS3KOCTH, HAJl
HEPOBHOCTSMH TONOTpaduu 1Ha €ro 3HaYeHHE BO3PACTAET U MOXKET
npesbimarh 103 mM?/c. OTBETCTBEHHOM 32 5TO MOBBIIIEHHE CYUTAETCS
Jiccunanyst 0apOKIMHHOTO TIPWIIMBA, KOTOpasi IPHBOJINT K JHATTHK-
HUYECKOMY MEPEMEIINBAHNIO BOJHOH TOJINM, BIHMSIET HA TEPMOXa-
JUHHYIO CTPYKTYPY U MOXXET OBITh MPUYUHON BEHTHJISILIMU TITyOUH-
HBIX BOJI.

CoBpeMeHHBIE KIIMMaTHYECKHE MOEIH MOTYT BKIIIOYATh IPHIIHB-
HOE BO3CHCTBHE, OTHAKO U3-3a HEJOCTATOYHOTO TPOCTPAHCTBEHHOTO
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pasperienusi, 00yCIOBIEHHOTO OIPOMHBIMHU BBIYHCIUTEIBHBIMH 3a-
TpaTaMH, OHH HE OIMCBHIBAIOT KOPPEKTHO BHYTPEHHHUE NPHUINBHBIC
BOJIHBI.

[IpennaraeTcst KOCBEHHBIN cIIOCO0 y4yeTa NIPUIMBHOTO MEepPEeMeLIn-
BaHUs, KOTOPBIHA 3aK/II0OYAETCsl B AAJUTUBHOM YBEIMYEHHUU KO3 u-
[MEHTa BEPTUKAIBHON TypOyJIEHTHOW BS3KOCTH M MU dy3un Ha Be-
JTUYUHY KO3 OUIHMEHTa AUANUMKHUYECKOH Tuddysnuu, o0ycioBiIeH-
HOTO JMCCUNALMe OapOKIMHHON MpuiauBHOU SHepruu. [locnennuii
ompeaensiercs o popmyne Ocdopra. {1t momydeHus OIeHOK TUCCH-
nanuy O0apOKIMHHON MPUIMBHOW SHEPTHU PEIIAeTCsl BCIIOMOTaTelb-
Hasl 33j1a4a — NPUBJIEKACTCs 3X-MepHasi MOAETb MOPS BEICOKOTO pas-
peleHus, SIBHO BOCIPOU3BOAALIAs. BHYTPEHHHE NPUINBHBIC BOJIHBI.

Hns anmpobanuu napameTpu3aliy IPHWIMBHOTO MEPEMEIINBAHUS
ObLIa BBITIOJHEHA CEPUsl YMCIICHHBIX SKCIIEPUMEHTOB 110 YCTaHOBJIC-
HUIO KJIUMaTa Mopsi 6€3 y4eTa IPUIMBOB, C SBHBIM M KOCBEHHBIM CIIO-
co0OM ydeTa IMpUITHBOB.

CornacHo TMONYyYEHHBIM Pe3yJbTaTaM MOJEIUPOBAHHS BHYTpPEH-
HUE IPUIMBHBIC BOJHBI BO BCEX TPEX PACCMATPUBAEMBIX MOPSIX SBIIS-
FOTCSI 3aXBaYCHHBIMY BOJIHAMH M MX T€HEpaLus U JTUCCUTIALINS IPOUC-
XOAST JIOKabHO. O4Yaru reHepaliid BHYTPEHHUX TPWIMBHBIX BOJH
COBIIQIAIOT C palioHamu, rae Hanboliee YacTo ObUTH 3aperucTpUpo-
BaHbl KOPOTKOTIEPHUOIHBIE BHYTPEHHHE BOJIHBI 110 CIIyTHUKOBBIM pa-
JMOJIOKAIIMOHHBIM N300PaKEHUSIM.

B nokanpHbIX maTHaX KO3 UIMeHT qruannkHuaeckon nuddysuu,
OnpeesAeMblil TUCCUITAlel OapOKIMHHON NPUIMBHONH SHEPTHH,
moxeT npesbimarh 107 m%/c. Cpenuuii (1o 06beMy Mopst) Koddduiy-
eHT JAHanuKHU4YecKoW muddy3un B Mope JlanTeBeix paBeH
2,6x10° m%c, B Kapckom u Bapenumesom mopsx 0,5x10° m%/c m
1,6x10° m%*c cooTBeTCTBEHHO. BepTHKAIbHBI MacIITa® BBIPOXKIE-
HUS BHYTPEHHUX TMPUIUBHBIX BOJIH B JIOKAJBHBIX MSTHAX Ha MIeibde
mpocturaeT 20-30 M oT AHA, HaJT KOHTHHEHTAILHEIM cKitoHoM 100400
u 30-50 M B riyOoKkoBoAHON YacT Mops JlanTeBbIX.

[Ipu siBHOM yueTe nmpuiIKMBHOTO (HOPCHHTA MOTEHIHMANIbHAs Oapo-
KJIMHHASI SHEpTHs yBenwmumiack B 18 pa3 B bapeniieBom mope u B
13 pa3 B Kapckom, kuHeTnueckasi GapoKIMHHAs SHeprus — Oosee yem
B 2 pa3 B bapennesom mope u Ha 30 % B Kapckom. Bxian npunmsos
B (opMHpOBaHKe KiuMaTa bapeHrieBa MOpsi MOXKHO CUMTATh 3HAYM-
MBIM Hapsily ¢ APYTUMH KIMMaTOOOpa3yroImuMe (akTopamu, Toraa
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Kak Knumat Kapckoro Mopst HCIIBITBIBAET 3aMETHBIC H3MCHEHHS, CBSI-
3aHHBIE C YYE€TOM NPHIMBHOTO (POPCHHTA, H COOTBETCTBEHHO HET OC-
HOBaHUi1, YTOOBI UM MIpEeHEOpETaTh.

CpaBHeHHE MOJETBHBIX Pe3yIbTaTOB, MOJYYSHHBIX MPH SBHOM H
KOCBEHHOM CIOCO0axX ydeTa IPUJINBOB, ITOKA3ajlo0, YTO HCIOJIb30Ba-
HHE TPEJUTOKEHHON MapaMeTpu3alyyl MIPUINBHOTO MepeMeIInBaHUS
SIBIISIETCSI IPUEMIIEMBIM.

BJIMSIHUE HEPABHOMEPHOTI' O Co)KATHUS JIEJSTHOI'O
IMOKPOBA HA PA3BUTHE BOJIHOBBIX BO3MYIIIEHUI
IIPU IBUKEHUU BHEIIHEN HAT'PY3KH U
IMOT'PYKEHHOM CPEPHI

Cryposa U.B., Tkauesa JL.A.

UT'uJI CO PAH, 2. Hosocubupck, Poccus
sturova@hydro.nsc.ru

KaioueBble ciioBa: TIIABAIONIMKA JIEASHOW IIOKPOB, HW3THOHO-
IPAaBUTALMOHHBIC BOJIHBI, HEPAaBHOMEPHBIC CXXUMAIOLINE YCHIIUS,
JBIDKYIIAsics Harpy3Ka, morpykeHHas cgepa, BOITHOBbIE CHITBL.

B HacTosmiee BpeMst JOCTaTOYHO MOJIHO UCCIIE0BAHA 33/1a4a O re-
Hepaluy U3rHOHO-TPABUTALIMOHHBIX BOJH MPHU JBMKEHUH JOKAITU30-
BaHHOW 00J1aCTH BHEUTHETO JABJICHHUSA IO JIEASTHOMY MTOKPOBY, IJIaBa-
IOLEMY Ha MOBEPXHOCTH XKHUIKOCTH. JIBIXKYyIIAsCs Harpys3ka MOXeET
MPeCTaBiIsATh cO00i OOBIYHBIH aBTOMOOWIIb, CAMOJIET Ha PEXHMaX
B3JIETA WJIM IIOCAJIKH, a TAKXKE CYJHO HA BO3AYIIHOK rmoayuike. bois-
LIOW MHTEpPEC MPEICTaBISIET TAaK)Ke N3YUYEHUE JBUXKEHHUS MOIBOIHBIX
00BEKTOB. 3HAYUTEIBHBIN BKJIAJ] B HCCIICOBAHHUE 3TUX 3a7ad BHECIIH
corpynauku MI'1 PAH. JleasiHo# mOKpOB OOBIYHO MOJIEIHPOBAIICS
HM3HAYaJbHO HEHANPsDKEHHOM, OJHOPOIHOM H30TPOIHOM TOHKOM
ynpyroil niaacTuHoi. OHaKO JEASHON OKPOB MOXET MOABEPTraThCs
CKATHIO WJIM PACTSDKEHUIO MO/ BO3/AECHCTBUEM BETPA, TEUEHMH WIN
TEMIIEPATypPHBIX Ae(opMaItuii.
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B nanHo# paboTe paccMOTpeHBI peleH s TPEXMEPHBIX HECTaIHO-
HapHBIX 3a/1a4 TUAPOYNPYTOCTH O BIUSHUHM HEPAaBHOMEPHOIro (IIpo-
JOJIBHOTO, ITOTIEPEYHOTO ¥ CIBUTOBOI'0) CXKATHUS JIESIHOTO IIOKPOBA Ha
pa3BUTHE BOJHOBOTO JBMKEHHUS, BO3ZHHMKAIOIIETO MPU MICHOBEHHOM
CTapTe U MOCIEAYIOIEM PABHOMEPHOM MPSIMOIMHEHHOM JBHKECHUH B
JBYX CIIy4Yasix: BHEIIHEH JOKAIN30BAaHHOW HAarpy3Ku U NOTPY>KEHHOMN
cdepsl. MccaenoBano ycraHOBUBILIEECS BOJTHOBOE IBHKCHUE, BO3HU-
Karoliee nMpu O0NbIINX 3HaUYeHHUAX BpeMeHH. OmpeieneHbl TpOoruObl 1
neopMarIyy JIeITHOTO TOKPOBa, a TAKXKE BOJTHOBBIE CUJIBI.

TYPBYJIEHTHBIN TEIIVIOOBMEH B 3AIIAJJTHOM
CEKTOPE POCCUMCKOM APKTUKU HA ®OHE
U3MEHEHUI KJIUMATA

Cypkoga I'.B.

MI'Y, 2. Mockea, Poccus
galina_surkovamail.ru

KiroueBble cioBa: TypOyJneHTHBIH TEIUIOOOMEH, HM3MEHEHUS
KJIuMaTa, ApKTHKa.

[IpocTpaHcTBEHHAsI CTPYKTypa O4YaroB MakCHUMaJbHOM W MHHHU-
MalibHOH Temootnaun Haa bapenueBsiM n Kapckum mopsiMu B 1o-
CJIEJITHUE JIECATUIETHS HE MpeTepIiesia CyIIECTBEHHBIX U3MEHEHU 110
CPaBHEHMIO C CEPE/IMHON U BTOPOM MOJIOBUHOM XX Beka.

BrisiBiieHBI COBpeMEHHBIE CE30HHBIE OCOOEHHOCTH TPOCTpaH-
CTBEHHOM M3MeHUYMBOCTH MOoTOKOB H 1 LE, B acTHOCTH, TTOKa3aHoO,
4TO B IIpEAciiaX aKkBaTOpUn EapeHueBa MOps 9Ta BECJIIMYKWHA 3UMOH B
5-10 u Gonee pa3 MOXKET IPEBHIIIATH JISTHHE 3HAYSHUS, YTO 00yCIIOB-
JICHO KOHTPACTHOCTBIO TEMIIEPATYPHI BOABI 10 MPOCTPAHCTBY 3a CUET
Terweix TedeHuid. Ham Kapckum Mopem HamOombIas HEOTHOPO-
HOCTb B II0JIE ITOTOKOB XapaKTEPHa JJIsl OCEHHETO M Hayaja 3UMHETO
CE30HOB.

OmpeneneHo, 94To TO0BBIE CYMMBI IIOTOKOB TEIIa C IIOBEPXHOCTH
BapenneBa mopst B cpenaem B 3—4 u B 5—6 pas, g notokoB H u LE,
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COOTBETCTBEHHO, IIPEBBIIIAIOT 3HaUeHus 1y Kapckoro mops, a B OT-
JieNIbHBIC TObl MOTYT PA3INUYaThCs B IECSITKH Pas.

3a nepuon 1979-2018 rr. eauHbIN TpeHA UHTErPAIBHOM 1O aKkBa-
TOPUU TONOBOU BenMuuHbI I0TOKOB H u LE crarucruuecku He3Ha-
yuM. TeMm He MeHee, IPUCYTCTBYIOT HaIlPaBJICHHBIC JeKalHbIC U3Me-
HEHMs, B TOM 4YHUCIIe, HanOoJjee sIBHO BBIPa)KE€Hbl YMEHBIIEHHE I10TO-
koB H Ha npoTsoxkenun 1990-x rT., yBenn4yeHne X B IEPBOM JI€CATH-
et XXI Beka u BHOBH ymeHbIneHue B 2010-e 1T., mokazaHo, 4To
YMEHbIIIEHHE TypOYICHTHBIX TOTOKOB MTPOUCXOANT Ha poHe ocnabdie-
HUS IIUPOTHOTO TIepeHoca B aTMocdepe U YBEIUICHHUS TUIOIAAN MOP-
CKOTO JIBJA.

IlokaszaHo, 4T0, HECMOTPSl Ha CYLIECTBEHHYIO Pa3sHHLy CyMMap-
HBIX 3a I'0Jl MOTOKOB TeIlla OT noBepxHocTH bapenuena u Kapckoro
Mopeii B arMmochepy MEeKT0I0BbIe H3MEHEHHS JOBOJILHO XOPOIIIO CHH-
XPOHU3UPOBAHbI, YTO CBUAETEIBCTBYET 00 OOLIHOCTH KpYITHOMAc-
MTA0HBIX THAPOMETCOPOIIOTHIECKUX MPOLIECCOB B 3TUX MOPSX, BIIH-
SIFOIMX Ha TypOyJIeHTHBIH 3HEProoOMeH MEeXy MOPSIMH U aTMoc(e-
poil.

[TokaszaHo, 4TO B CpeAHEM BEIMYMHBI IPU3EMHOI0 aTMOC(EPHOTO
naBieHus Haj bapenueBbiM u KapckuMm MOpsiMH JIETOM BBIIIE, YeM
3UMOH, OJJHAKO M3MEHYMBOCTh JaBJICHHSA B 3UMHeEe BpeMs Bblle. B
TEIJI0E TOJIYTOIUe MOJIe AaBJICHNS HaJl aKBaTOPUSIMU OJIM3KO K OJHO-
ponHoMy. B XooaHOe nomyroane cpeHue BENUYHHBI JaBICHUS pac-
TYT IIpYU ABM>KEHUM Ha BOCTOK ¢ yaajleHneM ot Mcnanackoil aenpec-
CHH.

JJ1st 3MMHETr0 BpEMEHH XapaKTEepPHbI 3HAUUTENIbHbIE aHOMAJIMHU TI0-
Jiel aTMOC(EepPHOTO0 JaBJICHUS U IMOTOKOB TeIia. AOCOIIOTHBIE 3HAYC-
HUS aHOMaJIMH MIPEBBIIIAIOT TAKOBBIE B JIETHEE BpEMSI.

HaunOonpimne aHomanuu noneil atMocepHOro JaBiICHUS 3UMOM
xapaktepHbl i HHIeKcoB NAO 1 AO u B HauOOJIbIIICH CTEIIEHH OHH
xapakTepHbl 1 Bapeniiera mops. HauGosbiine aHomManuy mHojei
[TOTOKOB Teruia xapakTepHsl 171 uHAekcoB NAO u SCAND, u ux Mak-
CHUMYM JIOKaJIN30BaH B paloHe mporekanuss Mypmanckoro u Hopa-
KaIlCKOT0 Te4eHUil. B JieTHee BpeMsi aHOMaJIMU T10JIEH BCeX BEIUYMH
BBIpa)KeHBI KpaiiHe c1alo.
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AHAJIN3 MTIOBTOPHOTI'O MOSIBJIEHU S
AHOMAJIMH TOJIIMHBI IEPEMEIIAHHOI'O CJIOS
B CEBEPO-BOCTOYHOM YACTHU CEBEPHOM
ATJIAHTUKH B KOHIIE 2000-X T'OJIOB

Cyxonoc IL.A.

HIITC, 2. Cesacmonons, Poccus
pasukhonis@mail.ru

KuaroueBble ciaoBa: BepxHuM mnepememaHHbld cioil, CeBepHas
ATnaHTHKA.

B 3umuue mecsisr 2009-2012 romoB B ATinanTuko-EBpornelickom
peruoHe HaOJIIOANKCh CYpPOBBIE TOTOHBIC YCIOBUSL. DTH 3UMbI ObLITH
sKcTpeManbHO xonomgubiMu. 3uma 2009/2010 romos Obiia ogHON U3
caMbIX XOJIOAHBIX 3uUM B 3amanHoit EBpone. HTeHCHBHAs OTpHIla-
tenbHas (aza Cesepoarnantuyeckoro konebanusi (CAK) cnoco0-
CTBOB&JIa (JOPMUPOBAHHIO TPUIIOIBHONU CTPYKTYPHI B I10JI€ aHOMAIUN
temneparypsl noBepxHocTu okeana (TIIO) B CeBepHoli ATnaHTHKE B
Hayvase u koHue 2010 r. Omy0OnrukoBaHa ToYKa 3peHUs], COTIIaCHO KO-
TOPOH MOBTOPHOE TOSBJIEHUE 3MMHUX aHOMAaJIMI TeMIepaTypbl BEpX-
Hero ciosi CeBepHOW ATIAHTUKH CIIOCOOCTBOBAJIO COXPAHEHUIO OT-
punarensHoi ¢a3el CAK 1 MOBTOPEHHUIO YCIOBUI ¢ aHOMAIILHO HU3-
KHMH TemIeparypamu Bo3ayxa 3umoit 2010/2011 rozgos.

Lenb paboTbl — mpoaHaIM3upPOBaTh HOBTOPHOE MOSIBJICHUE aHOMa-
JUHA TONMIIMHBI BepxHero nepemerrannoro cios (BIIC) B ceBepo-Bo-
crounoit yactu CeepHoit Atnantuku (35-60° c. m1. 45-8° 3. 1.) 3u-
Mo 2009/2010 1 2010/2011 romos.

B paGore ucrnonb30BaHbl CpeAHEMECSUHBIE TAHHBIE O TOJIINHE
BIIC u3 okeanmnueckux pe-anann3oB ORA-S3 3a nepuop 1959-2011
rT. Ha ceTke 1° x 1°u GODAS 3a nepuoxa 1980-2018 rr. Ha cetke 1/3°
mmpotel X 1° monmrotel. Tommmua BIIC B pe-anammze ORA-S3
(GODAS) mnpunumaercs paBHOHl TilyOWHE, Ha KOTOPOW HHCIIO
Puuapncona nocruraer kpurndeckoro 3nadenus 0,3 (Ha KoTopoii Be-
TauHa Temnepatypsl MeHblne BenuunHsl TI1O Ha 0,8 °C).

CrarucTrueckre OCOOCHHOCTH CiIydasi TIOBTOPHOTO IOSIBIICHHS
aHoManuii TomuuHbl BIIC m3ydeHsl ¢ NOMOIIBIO KOPPETALMOHHOTO
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aHanm3a. AHann3 Kod(h(QHUIMEHTOB KOPPEIAINH OXHOJETHEH aHo-
MaibHOHM cTpyKkTyphsl TonmuHsl BIIC B mapte 2009 roxa ¢ ogHomneT-
HUMU aHOMAJHSAMH B TTocTeayromme Mecsisl 70 mapta 2010 . moka-
3a1 cnenytomiee. [loBropHOE MosBIeHNE aHOMAINH CIOCOOCTBYET CO-
XpaHEHUI0 ocTaToyHOU aHomanuu Tonuuuel BIIC. Bpemennoit xon
agomaymii TommuHbl BIIC mo manueiM pe-ananm3za ORA-S3 3umoit
2009/2010 romoB XapakTepusyeTcs BBICOKUMH Ko3(hduimeHTamMu
KOppeJsIIMK ¢ MapTa MO Maif, UTO CBHJETENbCTBYET O COXPAaHEHUH
3WMHUX YCIIOBUi B TedeHne BecHBL. [1o nanupM pe-ananmza GODAS
3TOro He oTMedaeTca. Bmecte ¢ TeM KO3(GUIMEHTH KOPPEIIUH
YMEHBIIAIOTCS 110 Mepe YBEIHUEHUS 3ama3iblBaHusl, JOCTUTHYB MHU-
HumyMa B urone 2009 roga mo nanaeiM ORA-S3 u GODAS. Ilocne
3TOTr0 KO3 GUIMEHTHl KOPPESIUH YBEIMYUBAIOTCS 10 BTOPUIHOTO
(3HaunMoro) Mmakcumyma B iekadpe 2009 r. DTOT BTOpUYHBIH MaKCH-
MYM COBINAAAET C HOBTOPHBIM IOSIBIICHHEM aHOMAJIBHBIX XapaKTepu-
ctuk BIIC, xoTophie COXpaHSIIUCH OT OJHON 3MMBI K CIIEIYIOIICH.
[Tpu manbHelIeM yBeNWYEeHNH 3ama3AblBaHusl KO3()GUIMEHTH KOp-
pesiY yMEHbIIAKOTCA.

Koppensiimonnast dynkuus ans anomanuii Tonmuasl BIIC 3a me-
puox ¢ mapta o aexadbps 2010 r. mo nanabiM pe-ananuza ORA-S3
OBICTPO YMEHBIIAETCS IPH YBEIMYCHUN BPEMEHHOIO 3aa3IbIBaHUs,
nocturas MuauMmyma B Mae 2010 1. KoppensiimonHas GyHKIus 1ist
tomuuHabl BIIC 3a 3ToT nepuoz no ganueM pe-ananuza GODAS mo-
BTOPSAET XOJI KOPPEISAIMOHHON (yHKIMH 3a epuos ¢ Maprta 2009 r.
mo mMapt 2010 1. 3aTteM KoppenaIruoHHbIE GYHKIIUH, TOTYyYSHHBIE TIO
naHabIM ORA-S3 1 GODAS, Bo3pacTaioT npy yBeTHUEHUH 3ara3/ibl-
BaHUS (M CTAHOBSITCA 3HAYMMBIMU JiJ1s1 TaHHBIX ORA-S3) Ha cnemyro-
mnyfo 3umy (aexabps 2010 1.).

Takum 00pazoM, HECMOTPSI HA HEKOTOPBIE Pa3IniUs MEXIY KOp-
PENSIMOHHBIME (DYHKLUMSIMH, PACCUUTAHHBIMM IO JAHHBIM O TOJI-
mruae BIIC n3 maccuBoB ORA-S3 1 GODAS, noydeHHBIH pe3yiabTaT
B LIEJIOM IOJATBEPKAAET BO3MOKHOCTh MTOBTOPHOT'O MOSBIEHHS aHO-
Manuit TommuHbl BIIC B ceBepo-BocTouHOi yactn CeBepHON ATIaH-
Tukd B KoHIe 2000-X ro10B.
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N3MEHEHUME TOJIIIUHBI JIBJA B MOPE JIAIITEBBIX
3A IIEPHO/ C 2005T.

Tumodeea A.b., lllapatynosa M.B.

AAHUU, 2. Canxm-Ilemepbype, Poccus
tianna@aari.ru ;

KiroueBble cJjI0Ba: TONIMWHA JIBIA, IPHUITAA, TOJSIPHBIC CTAHITHH,
JIEJIOBBIC yCIIOBUsA, MOpe JlanTeBhIX.

TonmuHa MOPCKOro JbAa SBIAETCA BaXKHOM XapaKTEPUCTHKOM, a
ee KoJe0aHus — YyBCTBUTEIbHBIM HHINKATOPOM H3MEHEHNS KJIMMaTa.
BonbIIMHCTBO UCCIIE0BaHUI TONIUHBI MOPCKOTO Jibjia 0a3upyeTcs
Ha YMCJICHHOM MOZAEIMPOBAHNH U HH(POPMAIINH TOIy4YE€HHOH ¢ TIOMO-
LIBI0 CIIyTHUKOBOH paauOIOKallMOHHOW anmpTuMeTpuu. B cBsizu ¢
3TUM W3MEPEHHUs TOJIIUHBI Ha MOJSIPHBIX CTaHIMSX MPEICTaBISIIOT
CYIIECTBEHHBII HHTEpEC, MOCKOIbKY UMEIOT JJIMHHBIN P KOHTAKT-
HBIX HaOmoaeHuil. B HacTosmeM nccnenoBaHny NPOAHATN3UPOBAHEI
PAABI JaHHBIX 1O TOJIIIMHE MPUITAHHOTO JIbAA CETH Ha3eMHBIX MOJISp-
HbIX cTraHuuit Pocruzpomera B Mope JlanTeBpix (0. KoTenbHslid,
0. Tukcu, M. Yemockus, np. CanankoBa, Kurunsax) ¢ konmna 1930-x —
Hayana 1940-x rr. no HacTodiee Bpemsi. B xoae aHanu3a BBIIOJIHEHO
CpaBHEHUE 3HAYCHHMM XapaKTEPUCTUK 3a MOCIeIHUNA 15-meTHuil me-
puoa (2005-2020 rr.) ¢ HaOMIOJCHUSMH, TPOU3BEICHHBIMH JIO
2004 r., v BBISBJICHBI U3MEHEHUS, COOTBETCTBYIOIINE HOBBIM KIIMMa-
TUYECKUM YCIIOBUSIM.

Me:xronoBasi U3MEHYMBOCTH TOJIIMHBI HA MOMEHT MaKCHMallb-
HOTO HapacTaHWs (MAaKCUMaJIbHOW TOJILMHBI JbJIA) 10 CTAHLUAM Xa-
pakTepu3yeTcsl 3HAYUTENBHBIM pa3MaxoM Konebanuit (55-92 cwm) wu,
KpoMme cTaHIiK 0. KoTenbHbIH, BEIpaKEHHBIM OTPHUIIATENbHBIM TPEH-
oM. CpeHue TOMIIKMHBI HA MOMEHT MaKCUMaJIbHOTO HApaCTaHUA KO-
nebmrores B mpeaenax 209—221 cm. B BOcTOYHOM yacTu Mopsi, 192 cm
Ha M. YelroCKUH B 3amaiHON YacTH. 3a mocieaHue 15 JeT OHu yMeHb-
IIMJINCH Ha Beex cranmusx Ha 1-11 % (6 % B cpeaHeM 10 MOPIO) IO
CPaBHEHUIO C MPEABIAYIIMM NepruooM. HaumensIme n3MeHeHus BbI-
sSIBJICHBI Ha cTaHImu 0. KotenbHbli (-3 cM), HanOoJIbIINe Ha CTaHITUH
M. UemrockuH (-21 cm). Bee abComOTHRIE MAKCHMYMBI TOJIIIUHEI JIba

187


mailto:tianna@aari.ru

Cexups 1 «@yHIaMeHTaIbHbIC TIPOLECCH (POPMUPOBAHHMS M HBOJIFOLIMH MOPCKOM CpeIbl»

10 CTAHIMSIM 32 TOJTHBIA PST HAOMIOACHUH OBIITN 3a)UKCHUPOBAHEI B
nepuox a0 2005 r., B To BpeMs Kak aOCOIIOTHBIE MUHUMYMBI TOJI-
IIUHEI JIbJa 3aUKCUPOBaHbI B TIOCIEeIHUE 15 neT.

B xoze aHanu3a no/iekaHpIX 3HAUESHUH TOJIIUHBI JIbJIa BBISBICHO,
YTO TIPOIECC HApaCTaHU JIbAa CTAI MPOUCXOAUTH 3HAYUTEITHFHO MEI-
JICHHEE, NEePEeXo] U3 OJHOM BO3pAacCTHOHM Tpajaluu JibJa B OPYIYIO
HaOmoaeTes Ha 1-2 gekanbl mo3anee. Tonbko Ha craHimu o. Ko-
TEJTHHBIN K KOHITY Mas TOJIIMHA JIb/Ia MPUOIMKAETCS K CPETHEMHOTO-
JIeTHUM 3HaueHusM. HanOomnee 3HaunMTENbHBIE M3MEHEHHUS Ha OOIb-
IIMHCTBE CTAHIMH HAOJIOJIAIOTCS B Hadaje MEepuo/ia HapacTaHUS H
YMEHBIIIAIOTCS, HAUMHAs ¢ sHBapsi. Haubonpmme n3MeHeHusl B Tede-
HHUE BCETO 3UMHETO CE30HA MOKA3bIBACT CTAHINA M. YeloCKHH.

BrIsIBIIEHO yMeHBIIIEHHE CpeJHECE30HHOH (cpefHel 3a HosOpb-
Maif) TOJIIHUHEI JIBJA [0 CTAHIUSAM. DTOT ITOKA3aTehb MPEACTABISICTCS
Oosxee WHPOPMATHBHBIM, YeM MaKCHMAalbHas TONIMHA JIbJa s
OIIEHKH N3MEHEeHHIA, TOCKOIBKY OH KOMITHIIUPYET BHYTPH ce0s 1 MaK-
CUMaJIbHBIC 3HAYCHHSA, M 00jiee MeJICHHOe HapacTaHue Jibaa. [lpu
OCPETHEHWH TI0 BCEM CTaHIIMSIM BBISBICHO CHIDKEHHE CPEIHECE30H-
HO¥ TommwHE TpAa Ha 10 % 3a mocneqnue 15 ner.

JETOBUTOCTD JAJTBHEBOCTOUYHBIX MOPEM
B COBPEMEHHBIN ITEPUO/I

Ycrunona E.U., Copoxun F0./1., bacwk E.O.,
Xen I'.B., Matiomenko JLIO.

THUHPO, 2. Braousocmok, Poccus
elena.ustinova@tinro-center.ru

KiroueBble cioBa:  JIEIOBUTOCTb, JANBHEBOCTOYHBIE  MOpDS,
AHOMAaJIMH, TPEHII, CIIEKTPBL.

OueHKa COBPEMEHHOTO COCTOSIHUS JIEJSTHOTO MOKPOBA JaIbHEBO-
CTOYHBIX MOPEH U MOCIETHUX U3MEHEHUH JIETOBUTOCTH BBIIIOJIHEHA
Ha ocHoBe nomnoausemoii B TMHPO knumarosornyeckon 0a3el 1aH-
HBIX €KEJEKaIHOM JIEMOBUTOCTU aTbHEBOCTOUHBIX Mopei. K Hacto-
SIIEMy BPEMEHH JUIMHA BPEMEHHBIX PSAOB HAKOIUICHHBIX HaOIIOJIe-
HUll cocraBisieT 64 roma (1957-2020 rr.) mis OXoTckoro Mopsi u
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61 rox (1960-2020 rr.) mna bepunrosa u fAmonckoro (Tarapckuit
nposiuB) Mopeit. CpenHe3uMHSA JEI0BUTOCTh PACCUUTHIBATIACH HAMU
KaK cpenHee 3a siHBapb-anpenb. biaromaps omyOiukoBaHHbM A.H.
KpoeiaguasiM (1964) nanaemv ¢ 1929 o 1956 r. copmupoBan Gonee
mmaTebHbIH (1929-2020 1.) BpeMEHHOH psifT JICTOBUTOCTH B MapTe —
MECSI€ MAKCHMAaJIBHOIO CE30HHOTO PAa3BHUTHUS JIEISHOIO IOKPOBa B
OXO0TCKOM MOpE.

TengeHIMM MHOTOJIETHETO X0Jia JIEJOBUTOCTH AaJbHEBOCTOUHBIX
XapaKTepU3yI0TCA CIeAYIOMIMH 0coOeHHOCTAMU. OOIINiT TMHEHHBIH
TPEH/]] Ha CHIDKCHUE CPEAHE3NMHEH JIEIOBUTOCTH 11 HCTOPHYECKOTO
psifa HaOMIOJEHUH CTATHCTHUECKU 3HAYMM (Ha YPOBHE JOBEPHTEIb-
HO¥ BeposiTHOCTH > 99 %) Tonmbko B OXOTCKOM MOpe: CpeTHE3UMHSS
JIEIOBUTOCTh YMEHbIIIATach co ckopocthio 3,1 % / 10 ner B mepuon
1957-2020 rr. [ns nepuoma 1929-2020 rr. TpeHHI JETOBUTOCTH B
Mapte coctaBui 1,8 % 3a mecsaTunerre. MHOTONETHUH CTiIa)KeHHBIH
XOJ JIEJOBUTOCTH UMEHHO B OXOTCKOM MOpE JIy4llle BCErO CBSA3aH C
MHOTOJIETHEN TEHACHUMENW B X0OJI€ TEMIIEPATYpPhl BO3/1yXa CEBEPHOIO
nonyuapus. B bepunrosom Mmope u TatapckoM poJivBe TPEHIbI CTa-
TUCTUYECKU HE3HAYMMBIMHU.

OpnHako B ocieHue rofibl HAOII0IANNCh CYIIECTBEHHBIC H3MEHE-
HUS JIeITHOTO MoKpoBa B bepuHroBom mope. 31ech MpoU30ILIIO pe3-
KO€ CHIDKEHHUE JIEZIOBUTOCTH Tocie cypoBoit 3umbl 2011/2012 r. o
HOBOTO MCTOPHUYECKOr0 a0COJIIOTHOIO CPEAHE3UMMHEr0 MUHHMYyMa B
2018 r. — 13,8 %. AOCOIIOTHBIE MUHUMYMBI JICIIOBUTOCTH ObLIM TIe-
PEKPBITH B KaXKI0M 13 MecsitieB 3uMbl 2017/18 r. DkcTpeManbHO Ma-
JIOJIEIOBUTHIE YCIIOBHS C(OPMUPOBAINCH HA (POHE TEHACHUUH K IO-
TeruieHuo0, Habronaemoit B bepunrosom mope ¢ 2014 r., ogHako
2018 roj ObLT UCKIIOYUTEIBHBIM JaXKe Ha 3TOM ()OHE, YTO MPOSBH-
JIOCh U B JPYTMX THAPOMETEOpOJorndeckux nokasarensix (Basyuk,
Zuenko, 2020).

B Oxotckom mope, HaunHas ¢ 2004 r., 1610BUTOCTh OCTAaeTCs 3HA-
YUTEIBHO HUXKE HOPMBL. Takoro JUIMTEIHHOTO MEPHOoJia MaIoJICI0BH-
THIX 3UM paHee He OTMevallock. BHyTpH 3TOr0 neproaa TeHASHLIMHN K
CHIDKSHHIO JICJOBUTOCTH HE HAOJIFOIaeTCs, U OTMEYAETCS MTOBHIIIICHHE
BKJIa/1a KBa3UJIBYXJICTHUX KoJIeOaHWH. AOCONIOTHBI MUHUMYM CpPE/l-
HE3UMHEH J1eI0BUTOCTH ObLT 00HOBINeH B 2015 T., Temeps OH cocTas-
ssieT 34,8 %. AOCOMOTHOrO MUHMMYMa 3a 92-JIeTHUMN ITepHO;] HabJI0-
JIEHUH JOCTHUTIIA U JICTOBUTOCTH B MaptTe 2015 T.
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B otmmame ot bepunrosa u OxoTckoro Mopei, B SImoHCKOM MOpe
(Tarapckuii mponuB) HE OBLT OOHOBJIEH HCTOPUIECKHIA MUHIUMYM JIe-
JOBUTOCTH B COBPEMEHHBIN MEPHOA, HAIPOTUB, B OTACIBHBIE TOIBI
OTMEUAINCh 3HAYCHHUS BBIIIE HOPMBI.

Cpoku HacCTYIUICHHS MaKCHMyMa JIETOBUTOCTH B CE30HHOM XOJIe
HanboJIee I3MEHYNBHI CPEIN BCEX TATbHEBOCTOYHBIX Mopei B bepun-
TOBOM MOpe, a HanboJee ycTtoiuuBsl — B OxoTckoM Mope. B skcTpe-
MaJbHBIE TOABI 3HAK aHOMAaJIMil BEChMa YCTOWYHB, OH COXpaHSETCS,
KaK TPaBWIIO, C THBAPS 1O arpens. OqHAKO AT HEKOTOPBIX IKCTpe-
MaJbHBIX JIET XapaKTepHA BHICOKas BHYTPUCE30HHAas HEpPaBHOMEp-
HOCTB B XOJI€ JIEJOBBIX MPOLIECCOB.

CrieKTpHbI IeTOBUTOCTH XapaKTEPU3YIOTCS HATHIUEM MAaKCHUMYMOB
NpEUMYUICCTBCHHO Ha HHU3KHUX YaCTOTax. BKHa}I KBazunepuoanie-
CKUX COCTaBIISIIOIINX B OOIIYIO JUCIIEPCHUIO JIEAOBUTOCTH COCTABIISIET
ot 30 % mns Tarapckoro nponwmsa 10 75 % mns OxoTckoro Mopsi.

MOJEJIb ITPUIOHHBIX IIVIOTHOCTHBIX ITIOTOKOB
C YYETOM NIPUAOHHOI'O MTAMIIMHT' A

apes B.A., IToape3osa H.A.

PITMY, 2. Canxm-Ilemepbype, Poccus
tsarev@rshu.ru

KiaroueBble cj10Ba: TUIOTHOCTHOM ITOTOK, IMAaMITHHT, SKMaHOBCKHN
MOTOK, OapoTpornHas UUPKYJSALUs, OapOKIWHHAS LUPKYJSIUS,
TUAPOAMHAMUYECKAS! MOJIEb, BEPTUKAIBHBIC TEUCHHUSL.

[Ipu 1BMKEHUH TTPUIOHHOTO IFIOTHOCTHOTO ITOTOKA OCHOBHASI €TI0
Macca JBIDKETCS PEUMYIIIECTBEHHO Te0CTPO(GUUECKH BAOIb H300aT.
Bwmecre ¢ Tem Ha ero moBefieHHE OKa3bIBAIOT BAXKHOE BIIMSHUE TIPO-
LIECCHI, MPOTEKAIOLIUE B MPUIOHHOM 3KMaHOBCKOM cioe. Tak, mofg
BIUSTHUEM MPUIIOHHOTO TpeHUs (POPMHUPYETCsl IKMaHOBCKUN TIEPEHOC
C COCTaBIIAIOIICH, HATTPABICHHON BIOJIb HAKJIOHA JTHA. JTO BRI3BIBACT
repeMeIieHe BOARl B INIOTHOCTHOM ITOTOKE C MPAaBOTO Kpas K Je-
BOMY, YTO B UTOI'C pCAJIM3y€TCd B CMCUICHNU ITNIOTHOCTHOT'O ITOTOKA
BJIOJIb HaKJIOHA JHA. HeoqHOpPOaHOCTs B pacmperieieHuH TOIIIHUHBI
IJIOTHOCTHOTO MOTOKA IO IIWPHHE TaK)Ke BBI3BIBAET (JOPMHUPOBAHHE
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SKMaHOBCKMX IOTOKOB B HaIllPaBJICHUHU K y4acTKaM C MEHBIIEH TOJI-
IIMHOW. B wacTHOCTH, OT IIEHTpa K KpasiM, YTO MIPUBOIUT K pacTeKa-
HUIO TIOTOKA [0 IMPUHE U YMEHBIIEHHUIO €T0 TOJMIIUHEL. JJuBeprenust
OPUIOHHBIX SKMAHOBCKUX IOTOKOB Ha MpaBoi OOKOBOH TrpaHUIe
TUIOTHOCTHOTO MOTOKA ¥ IUBEPreHIUS Ha JICBOW IPAHUIE BBI3HIBAIOT
(dopMHpOBaHUE BEPTHKAIBHBIX TEUYECHHUH, KOTOPBIE pPacIpOCTpaHsi-
I0OTCA K TIOBEPXHOCTHM W BBI3BIBAIOT (DOPMHPOBAHHWE BO3MYIICHHUS
YPOBHS MOPsI. DTO IPUBOAMT K MPOIIECCaM MPUCTIOCOOIICHUS, Pe3yIIhb-
TaTOM Hero SBISIETCS (OPMHUPOBAHNE BO3MYIIECHHUS YPOBHS C HAKIIO-
HOM BIIPaBO IO ABMKCHHUIO ITOTOKA W 0apOTPOITHON COCTABIISIFOIICH
CKOPOCTH C HAlpaBJICHWEM IPOTHUBOIIOIOKHBIM HAIPABICHHUIO JBH-
YKEHSI TUIOTHOCTHOTO MTOTOKA. Takum 00pa3oM, B MOIEIH TPUAOHHBIX
IDIOTHOCTHBIX ITOTOKOB IIE€JIeCO00pa3HO YUYHUTHIBAThH MPOIECCH Pop-
MUPOBaHUS BEPTUKAIBHBIX TCUCHHH, BOSHUKAIOLINX B PE3YJbTaTe 1~
BEPreHIMN NPUAOHHBIX DKMAaHOBCKMX MOTOKOB (TIPHUIOHHOTO IaM-
Hunra). Gopmupyrommecss 6apoTPONHbIE TEYEHUSI OOBIYHO HANpas-
JICHBI TPOTUBOIIOJIOKHO TUIOTHOCTHOMY TOTOKY M TakuM 00pa3om
YMEHBILAIOT CKOPOCTh €ro pacmpocTpaHeHus. Kpome 3Toro, BaxxHO
TaKXKe BKIIOYUTH B MOJCIH CBSI3aHHBIC C MAMIIMHTOM TIPOLIECCHI
TpaHc(hOpMAaLUH MOJIS TUIOTHOCTH B TIpe/ieiiax INIOTHOCTHOTO MOTOKA,
a TarxKe mpouecchl GOPMHUPOBAHKS BOSMYILIEHHS YPOBHS U 0apoTpon-
HBIX TCUCHUI.

[Ipencrasiena MoJienb NPUAOHHBIX TUIOTHOCTHBIX MTOTOKOB, B KO-
TOPOW 110 BO3MOXXHOCTH YUHUTHIBAIOTCS OTMEUYEHHBIE OCOOCHHOCTH. B
MOJIEJIN BKITIOYEH OJIOK pacyeTa MPHIOHHBIX BEPTHKAIBHBIX TCUCHUH,
(hopMUPYIOIIMXCSI, TOJ] BIUSHUEM JIUBEPTeHIMH (KOHBEPTeHIINH)
MIPUIOHHBIX IKMAHOBCKHX TEYEHHWU (MPUAOHHOTO TaMIMHTa). Tak
KaK M3-3a OTHOCHTEIBHO HEOOJNBINOW TONIIMHBI MPUJOHHOTO KMa-
HOBCKOTO CJIOS HENOCPENICTBEHHOE OIMCAaHUE MPHUIOHHBIX SKMaHOB-
CKUX TEUEHHH 3aTPpyIHUTEIHHO, PACCUMTHIBAIOTCS TIPUIOHHBIE SKMa-
HOBCKHE TIOTOKH, KOTOPBIE HAXOIATCS Yepe3 MpuaoHHOe TpeHue, [lo-
Clle/IHee HAXOJUTCS C IMOMOIIBI0 COOTHOIICHHsT AkepOioma uepes
TpaJMeHTbl MPHIOHHOTO JaBieHus. CKOpOCTH TEYeHWH BO BCe
TOJIIIE MOPsI, BKIIFOYasl IPUIOHHBIH CIIOH, ONMUCHIBAIOTCS C TIOMOLIBIO
TPEXMEPHBIX YPaBHEHHI JABUKCHUS B THIPOCTATHUYECKOM MIPHOIIMKE-
HuM. MI3MeHeHne TPeXMEpHOTO OIS COJICHOCTH OMMCHIBAETCS C T0-
MOIIBIO TPEXMEPHBIX YPaBHEHHI MEpeHOca COJIM, B KOTOPOM yUHUTHI-
BaeTCs BEPTUKAIbHAS aJBEKIMs, CBSI3aHHAs C BIMSHUEM IPUIOHHOTO
TIAMITMHTA, a TaKXXe TOPU3OHTAIbHAS aIBEKITHsI, 00yCiIOBIeHHAas Oa-
POTPONHBIMH TEYEHUSMH, BO3HUKAIOIIMMHU B pe3yJIbTaTe MPOLECCOB
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MIPUCIIOCOOJICHUS K MPUJAOHHOMY maMnuHry. [Iporecchl mpucmocoo-
JIEHUS K MPUIOHHOMY TaMITHHTY OIMUCBHIBAIOTCS C MTOMOIIBIO ITPOWH-
TETPUPOBAHHBIX IO TIYOUHE YpaBHCHHIA JBIXKECHUS U HEPa3phIBHO-
CTH, T/I€ B KQ4eCTBE UCTOYHHUKA BO3SMYIIICHHS UCIIOIB3YIOTCS (OPMHU-
pYyIOIIUECs. TOJ BIUSHUEM MPUAOHHOTO MaMIUTra CKOPOCTH BEpPTHU-
KaJIbHbIX TCUCHU.

[IpoBeneHs! pacueTsl PaCIPOCTPAHECHUS MTPUOJOHHOTO TIOTHOCT-
HOTO ITOTOKA JJIs1 MOJENbHOM 00acTh ¢ (popmoii THA B BUIE CHUMMET-
puyHOi BOpoHKHM. Ilo pe3ynpraraM pacyeToB IOKa3aHO, YTO Ha
HaYaJIbHOM 3Tare MepeMEeNICHHe IOTHOCTHOIO MOTOKa OBICTPO JI0-
CTHUTACT CTAalMOHAPHON BeMWYHUHBI cKopocTH Hodda, 3aBucsmieit ot
nepenaja MIOTHOCTU U HakiIoHa qHa. C TeueHHeM BPEMEHH IO/ BIU-
STHIEM TIPOIIECCOB TMPHUIOHHOTO MaMIUHTa MPOUCXOINUT CMEIeHUE
MOTOKA MO HakJIoHY AHA. C TEUCHHEM BPEMEHH B pe3yJIbTaTe Impoliec-
COB MPUCTIOCOOICHHS K (POPMUPYIOIINECS B MIPUIOHHOM CIIO€ BEPTH-
KaJIbHBIM T€YCHUSM (DOPMUPYETCS BO3MYIICHUE YPOBHS, BBI3BIBAIO-
me OapoTPOIHBIE TEUCHHWs, HaIMpaBICHHBIC MPOTHBOIOIOKHO
HaIpaBIEHUIO PACIpPOCTPAaHEHHS IUIOTHOCTHOTO ToToKa. IIpm sToMm
CKOPOCTh PACIpPOCTPaHEHUs TIOTHOCTHOTO TOTOKa yOwiBaeT. bapo-
TPOITHAS COCTABIISIONIAS TPAAMEHTA AAaBIEHUS B MPUIOHHOM CIIOE B
00J1aCTH TUIOTHOCTHOTO TIOTOKA (POPMHUPYET SKMAHOBCKUE TOTOKH U
CBS3aHHBIE C HUMH BEPTUKAIbHBIE CKOPOCTH MPOTHUBOMIOIOXKHOTO
3HaKa 0 CPaBHCHHIO C aHAJOTHYHBIMHM BEJIMYUHAMHM, O00YCJIOBJICH-
HbIMH OapOKJIMHHOM COCTABJISIONICH MPpaUeHTa AaBIICHUS.

OCOBEHHOCTHU I'EHEPAIIMX BOJIH
HOJIAPHBIMU IMKJIOHAMUA

Yemm Cuaxu B.Y, Kyapssues B.H."%, FOposckas M.B.*!

'PITMY, 2. Canxm-ITemep6ype, Poccus
MIU, 2. Cesacmononn, Poccust
vahid_cheshmsiyahi@yahoo.com

KiroueBble ciioBa: reHepalnys BETPOBLIX BOJIH, MMOJIAPHBIC IUKIIOHBI,
mapaMeTpruicCKasa MOACIIb BOJIH.

[IpuBoasTCS pE3yabTaThl UCCIENOBaHUS OCOOECHHOCTEH TeHepa-
MM U PACIPOCTPAHCHHSI TIOBEPXHOCTHBIX BOJH MOJSIPHBIMHU ITUKIIO-
namu (I1L]) B bapernesom nu Hopeexxckom Mopsix. M3BecTtrO, urto T11]
MOTYT F'€HEpUPOBATh AHOMAIILHO BBICOKHE BOJIHBI (BBICOTOM 710 10M),
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comnocraBuMble ¢ BomHamu B Tponuueckux Luknonax (TLL). Pazsutue
METOJIOB TPOTHO3UPOBAHMS 3apOKIEHUS M PaCIHpPOCTPAaHEHHs JTHUX
BOJIH MMEET HCKJIIOUUTEIbHO BA)KHOE 3HAUCHME U1 0OecreueHUs
0€30MacHOCTH MOPEIUIABaHHIO U (YHKIMOHUPOBAaHHUS OEperoBoi WH-
(bpacTpyKTyphl B ApKTHKE.

HccnenoBanne mpoBeIEHO ¢ HCTIONB30BaHUEM NTAPAMETPHIECKON MO-
JIeTIY TEHEePaLUK U paclipOCTPaHEHNs BETPOBBIX BOJIH, MPEIOKEHHOH B
pabote Kyapssues u np. (2021). B kayecTBe BXOAHBIX ApaMeTPOB UC-
MOJIb30BAIINCH OJIE BETPAa U Macka MOPCKOTO JIbJA MO TaHHBIM peaHa-
m3a ERAS (https://cds.climate.copernicus.eu/) u 6a3 qaHHBIX bpemeH-
ckoro ynuBepcuteta (https://seaice.uni-bremen.de/data/MultiYearlce/),
COOTBETCTBEHHO. CHCTEMA YPaBHEHUI MOJIETH PEIIACTCS YHCICHHO Me-
TOJOM XapakTepHCTHK. Pe3ylbTaThl pacdeToB CPaBHUBAIOTCS C AaH-
HBIMA W3MEpEHHH BOJH CITyTHUKOBBIMH ajbThMeTpamu Sentinel-3 u
Altika, woropeie gnoctymael B (https://codarep.eumetsat.int/) u
(https://aviso-data-center.cnes.fi/), cOOTBETCTBEHHO.

Paccmarpusatorces [1L] pasznudnHoro THma: «crupaneo0pazHbiey U
B BUje «3amnsaToi» (Rojo u mp., 2019). B ormmuuu ot TL, I u ux
TPAEKTOPHH KpailHe U3MEHYMBEI B IPOCTPAHCTBE U BPEMEHH, a BPEMSI
JKU3HH — MaJio (OT 4acoB 70 cyTok). HecMmoTpst Ha 3Tu paznuyus ¢ T1,
B III] Tak ke kak u B TLl peanuzyercs MexaHu3M I'PyIIIOBOIO PE30-
HaHCa, MPUBOJAIINNA K T€HEpAalMd aHOMAJIBHO BBICOKMX BONH. Of-
Hako, B ciydae [ pezoHaHC rpynmoBoil CKOPOCTH TeHEPUPYEMBIX
BOJIH TIOSIBJISIETCS HE 3a CUeT ABMKEHHUS LIMKIIOHA, a 3a CUET IepeMe-
mieHus: GppoHTta. B 9TOM ciyuae BOJH ¢ BBICOKOI dHEpruei (Ipu BbI-
MIOJTHEHUS! YCIIOBUI pEe30HAHCa) NOSBIISIIOTCS B 00JacTé PpoHTa U U3-
Jy4aroTcsi B BUJIE 3bI0U 3a ero mpezensl. [Ipumep MoAeIbHBIX pacye-
TOB MPUBEJCH Ha pUCyHKe 1.

Hemnaercs BoiBoa, uro 11 B dhopme «3arsaToit» UrparoT TIIaBHYIO
POJIb B TEHEPALINU 3KCTPEMAIIBHO BBICOKMX BOJIH B APKTHKE.
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Puc. 1. (a) monsipHbIi HUKIOH B BapeHiieBoM Mopéﬂé‘(‘)h.OI.ZOU 10:00:00, (6)
10JIe BBICOTHI 3HAUYUMBIX BOJIH, (B) IOJIE JUIMHBI BOJIHEI U (T) CPaBHEHHE BBICOTHI
BOJIH, ITOJIYYE€HHBIX B MOAEJIH, C BEICOTOM BOJIHBI, I/ISMepeHHOﬁ AIIbTUMETPOM
Sentinel-3A (SRAL).

1. Kudryavtsev V. N., Yurovskaya M. V., Chapron B. 2D para-
metric model for surface wave development in wind field varying in
space and time // Journal of Geophysical Research: Oceans. 2021. V.
126. doi: 10.1029/2020JC016916.

2.  Kudryavtsev V. N., Yurovskaya M. V., Chapron B. Self-Sim-
ilarity of Surface Wave Developments Under Tropical Cyclones //
Journal of Geophysical Research: Oceans. 2021. V. 126. doi:
10.1029/2020JC016915.

3. Rojo M., Claud C., Mallet P., Noer G., Carleton A.M., Vicomte
M. Polar low tracks over the Nordic Seas: a 14-winter climatic analy-
sis // Tellus A: Dynamic Meteorology and Oceanography. 2015. V.
67, no. 1, doi: 10.3402/tellusa.v67.24660.

MOJAEJIMPOBAHUME ITPOLECCA 3ATOIIVIEHUS
JAEJIBTbBI JTOHA

Yukun A.JLY, Kiemenkos A.B.!, Unkuna JLI'.2
1[0Hl[ PAH, 2. Pocmoe-na [{ony, Poccus
2IO®Y, 2. Pocmos-na Hony, Poccus
chikin1956@gmail.com
KuarueBble cji0oBa: ypaBHEHHsS MEIKOW BOJBI, PYCIOBOM MOTOK,

ypaBHeHHe  KoHBeKIMH-nuhdy3un, ypaBHenuss CeH-Benana,
BBIYHCIUTEIBHBIN 3KCIIEPUMEHT.
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VYcrbeBas obnacte Jlona mpoctupaercss Ha 291 KuJoMeTp OT
YCJIOBHOU JMHUH, coequnstomen Jomkanckyro u benocapaiickyro
Kochl B TaraHporckom 3ajuBe Ha 3anaje, 10 cTaHullbl Paznopckoit Ha
BOCTOKe. B ee mpenenax HaOmrogaroTcs Takue omacHbele W HeOnaro-
MIPUATHBIE TIPOLECCH], KAK CTOHHO-HArOHHbIE KOJIeOaHMsl YPOBHs, 3a-
WJIEHHE PYKaBOB M MOPCKHX KaHAJIOB, a TAKXKeE MOCTYIICHHE MOPCKUX
TpaHc(hOPMHPOBAaHHEBIX BOJ B pPyKaBa IenbThl JoHa.

Pacuer Teuenuii 1 ypoBHs HOBEpXHOCTH BOJbI B TaraHporckom 3a-
JIUBE MPOBOAMTCS C IMOMOIIBI0 MATEMATHYECKON MOJENH, OCHOBAH-
HOI Ha ypaBHEHUSX MEIKOH BOJIBI U MOAPOOHO OMHUCAHHOM B [1].

ANTOPUTM M3MEHEHHsI OeperoBoil IMHUM 32 CYET OCYLICHHUS HIIH
3aToIIeHUs 001aCTH pacdeTa JOBOJIBHO IIPOCTOI M OCHOBAH Ha Ompe-
JIEJICHUY NIPUHAIJIEKHOCTH PACUETHBIX SYEEK K CyIIE WIN K BOJE.

Ha akBatopualbHON NMOBEPXHOCTU C HCIHOJIB30BAHHEM MacCUBa
[IyOWH MCCIeAyeMOro BoioeMa CTPOUTCS paBHOMEPHAS MO KaXKIOMY
HaIlpaBJICHUIO IBYXMEpPHAsI C€TKA. B y3Ibl MIOCKOHN MPsIMOYTOJIbHOMI
Pa3HOCTHO CETKH, MOKPBIBAIOIIEH aKBAaTOPHIO, 3aHOCATCS] 3HAYCHUS
IIIyOMH, a B y3JIbl CETKH, MOKPBIBAIOLIEH MPEANoiaraeMyto 00JacTb
3aTOIUICHUS, 3aHOCSTCA 3HAUYEHUs BBICOT. PAa3HOCTHBIE STYEHKH TIpea-
CTaBJIAIOT MPSIMOYTOJILHUK.

VYuutbiBasi 3HaUeHHS TNIyOMH B Yy371aX IJIOCKOH CETKH, OIpEeAes-
FOTCS TYENKH, HAXOAIIMEC B BOJIE WJIU Ha cylie. JIornueckuii Maccus,
XapaKTEPU3YIOIIMI THII STYeeK («BOJA», «CYIIay), 3a1aeT KOHPUrypa-
MO BCEeH pacueTHOM 00JIacTy M He M3MEHSETCsI B IPOIlecce pacyieTa.

B nporiecce pacyera HEKOTOpBIE TYSHKH C MaJIOW TITyOMHON MOTYT
OCyIIAaTbCs B CWJIy CTOHHOTO SIBIEHHA W NEPEXOAUTH B pa3psn
«cymay. Sueiiku, nepemeamnue B pa3psil «Cymay, B CHIIy CTOHHOTO
SIBIICHUS. MOTYT BO3BpaIlaTbcad B paspsp «Boda». Takxke B paspsan
«BOJIa» MOTYT MOMAAATH SUEHKH «CyIIay B MIPEIonaraeMoi 00JIacTu
3aTOIICHUS. DTO MPOUCXOAUT B TOM CIIydae, €M HabJroAaeTcs 1o-
BBIIIIEHUE YPOBHS BOABI U CPEAHSIS IO COCETHUM siueiikaM ITyOrHa He
MEHBIIIE YCTaHABINBAEMOIO KPUTUYECKOTO 3HAUECHHS.

Bo Bcex ciydasx u3MeHeHHs XapaKTepa pa3HOCTHBIX SYeeK He0O-
XOJUMO TIPOBOJIUTH MIEPENHIEKCAIINIO BCEH pacyeTHOH 00IacTH.

[TyGimkanust HOAroTOBIIEHa B paMKax HAay4HOTo npoekra POOU
18-05-80025 «OmnacHble siBiIcHUS». PacdyeThbl BBIMOIHEHBI HA KJIACTEPE
HKII «Bricokonpon3BOIUTENBHBIE BEIUUCICHU.

1. Ywxun A.JL, Yukwuna JIL.I'. [IByxcrmoitHas Mozelb IepeHoca
BelIeCTBa B BOJOEMax C OOJBIIONW HEOMHOPOIAHOCTHIO TIyOWH //
Oxeanonorusi.  2020. T. 60. Ne 4. C. 507-514 DOIl:
10.31857/S0030157420040048
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METO/ 10JITOCPOYHOI'O ITPOTHO3A ITOJIOXKEHU S
I'PAHUI APEU®YIOLIEI'O X CIVIOYEHHOTI'O JIbJOB B
BOCTOYHO-CUBUPCKOM MOPE B JIETHUU NTEPUO/J

IITaparynosa M.B., UBanos B.B.,
Tumodeena A.b., FOun A.B.

AAHUU, 2. Canxm-Ilemepbype, Poccus
mvsh@aari.ru

KaroueBbie caoBa: BocrouHo-Cubupckoe Mope, MOpCKOW I,
MIPOTHO3 TIOJIOKEHUS TPAHUI] APEH(PYIOMUX JIH/IOB, KPOMKA JIbAa B
JIETHUH TIEPUO].

B mocnenHue ronsl HaOMIOAAOTCS CYHICCTBCHHBIC U3MEHCHHS B
JIEJIOBOM PEKUME BCEX POCCHICKUX aPKTUICCKUX MOPEH, B TOM YHUCIIE
HanboJiee CIOXKHOTO B JIEIOBOM OTHOILIEHWH Boctouno-Cubupckoro
mops. Ha tpacce Ceeproro mopckoro nmytu (CMII) nenoseie ycio-
BHUS IPETEPIICBAIOT U3MEHEHHS: B BECCHHUI NIeproT Ha0to1aeTcst 00-
Jiee paHHEe HAa4yaJlo TassHUsA JICTHOTO MMOKPOBA, B JICTHUH mepuo 00-
Jiee MHTCHCHBHO COKPAIAETCS JIGTOBUTOCTh W IUIOMIATU JICISHBIX
MAaCCHUBOB, YBEIMYUBACTCS MPOJODKUTEILHOCTD JIETHEH HaBUTAIINH,
a B OCEHHHI MepHroj HaOIIOIaeTCs CMEUICHHE B MO3IHIOI CTOPOHY
CPOKOB Hauaja yCcTOHMYMBOTO JiefooOpa3oBanms. Takne M3MEHEHUS
JIEOBBIX YCJIOBHI OTKPBHIBAIOT BO3MOXHOCTH JIJISl paHHEH m Oolee
JUTATEPHON JIETHEH HAaBWUTAllMM B BOCTOYHOM HAIpaBJIIEHUU. AKTY-
AITBHON TIPOOIEMON CTAHOBUTHCS JOJITOCPOYHOE MPOTHO3HPOBAHHE
JIEOBBIX YCIOBHHU IS TUIAHUPOBAHUS paboT.

[IpoBeneH aHamM3 CE30HHOW W MEXTOJO0BOM M3MEHUYMBOCTH T'pa-
HUI[ ApeH(YOMUX U CIUIOYCHHBIX JIbIOB B BocTouno-CuOUpCKOM
MOp€ B IIMPOTHOM HampasieHuu 3a nepuon 1973-2020 rr. [nga uc-
CIEIOBaHUS WCIOJB30BAIUCh JIaHHBIE, I[IOATOTABIMBACMBIC B
LVITMU AAHWMU Ha ocHoBe kommmisiiuu gaHHbix C3, undopma-
WY TIOJISIPHBIX CTAHIMI U CY/IOBBIX HAOJIOACHUI 3a Jie/IoBOi oOcTa-
HOBKOM.

ITo Bcelt NpOTAKEHHOCTH CPEIHEN KPOMKHU JibJa CTAHJAPTHOE OT-
KIIOHEHHE U3MeHseTcs st BoctouHo-CrOUpCKOro MOps B Ipeesiax
ot 60 no 110 Munb. Pa3HOCTH B MONOXKEHUU TPaHUIL] JEATHOTO Mac-
cuBa HauboJiee BeIUKa B CEHTAOpE, Tak B 3alajHON 4acTH MOPS OHA
coctaBngeT 120-200 munb, B Boctounoi 200-220 muns. M3meHun-
BOCTb MOJIOKEHUS KPOMKH JbJa B 3aaJHON YaCTU MOPSI COCTaBISET
130-170 muns, B BocTouHO# 180—210 Mus.
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B rons ¢ terkuMu Je10BBIMU YCIOBUSAMU APEH(YIOINeE JbIbI MO-
TYT OTCTYTATh JTAJIEKO Ha CeBep M HAOIOIAThCS Y CEBEPHBIX TPAHMII
MOpeH WIIN TaKe YXOAHUTH C aKBaTOPUH MOPS. B TOABI C TSXKEIbIMH
JIEOBBIMH YCTIOBUSIMH Jpeii(yroye JIbAbpl HaOMI0Aal0TCs B HEMo-
CPEICTBEHHON ONM30CTH OT CYJOXOTHBIX TPACC, MPENCTABIISAS CyIIe-
CTBEHHYIO yTPO3Y IS CYI0XOICTBA.

30HaNBPHOE W TPEUMYILECTBEHHOE MIMPOTHOE TOJIOKEHHE Ipa-
HUIIBI APeH(DYIOIMNX U CINIOYEHHBIX JIBJIOB B JIETHUH MEPHOJ JaeT BO3-
MOXXHOCTh yYUTHIBATh IE€PEMEIEHNE TPAHUIBI JBAOB Pa3IHIHON
CIUTOYEHHOCTH 110 BBIOpPaHHBIM MEpUINaHaM, a TAKXKe MO3BOJISIET pa3-
paboTaTh JOATOCPOUYHBIA METO]I IPOTHO3UPOBAHUSI.

Peanmzamus MeToma ocHOBaHa Ha (PH3UKO-CTATHCTUYECKOW MO-
JIENT y9eTa MOJIOKEHUS TPaHUIbl Jpei(yIOMHNX JIHI0B Ha CTBOPax ¢
MIOMOIIbI0 aBTOMATHU3UPOBAHHON MporHocTHdeckoi cuctembl AIIC
«Ileracy, pazpaborannoit B AAHMUN. OHa mo3BosieT U3 COBOKYITHO-
CTH PSIIOB HCXOHBIX THIPOMETEOPOIOTHUECKUX IIEMEHTOB BHIOPATh
HanboJee HHPOPMAaTHBHEIE MTOKa3aTeny (¢ Hanboee BHICOKUM KO3 (-
(UIMEHTOM KOppEeNsHK), Ha OCHOBE KOTOPBIX PaCCUUTHIBAIOTCS
0000IIIeHHBIE TTOKA3aTEeIH, SIBISIONIHECS JINHEHHBIMA KOMOMHAIIHAMUA
OT MCXOJIHBIX JIaHHBIX.

[IporHo3bl MONOXKEHHST TPAHUIB APEHPYIONHMX W CIUIOYEHHBIX
JIBJ0B PACCUUTHIBAIOTCS B TPEThel JeKaje UIOS Ha aBryCcT U B Tpe-
TheH JIeKaJie aBrycTa Ha CeHTSAOph. TeXHOJIOorHs pacuera MPOTHO30B
MO3BOJISIET pa3pabaThiBaTh MPOrHO3bl Ha 30 CYTOK ¢ JIFOOOH JIeKajibl
JIETHETO MepPHoJIa.

OCHOBHBIMY TIPETUKTOPAMH CIIY>KAT CPETHEMECSTIHBIE TIOJIST AaTMO-
cepHOro JIaBJICHUsI B TIEPHOJI C SHBAPS 1O HIONb, CPeTHEMECSUHbIC
3HA4YEHUs] TeMIlepaTyphbl BO3AyXa MO paliOHy IO JaHHBIM TMOJSPHBIX
CTaHIIUH, TIOJI0KEHUE KPOMKH APEHPYIOMINX JThJI0B U TPAHUIIBI CILIO-
YEHHBIX JIhJIOB HA MOMEHT COCTaBJICHHS MTPOrHO3A.

MerTorka xapaKkTepu3yeTcsi XOpOIIeH OMpaBIsIBAEMOCTBIO OKOJIO
80 % u 53¢ eKTHBHOCTHIO IO CPAaBHEHHUIO C IPOTHO3aMH 110 KIIMMAaTH-
4yeckoil HopMme 22 % 1 UHEPUHOHHBIM HporHo3oM 12 %.

B 2019 r. MeToa TOITOCPOYHOTO MPOTHO3A MTOJOKEHUS TPAHHUITBI
IperyIoIero U CINIOYEHHOTO JIbIOB B JIETHUH niepuoj B BoctouHo-
CubupckoM Mope OblT PpEKOMEHJ0BaH B KaU€CTBE OCHOBHOTI'O IO pe-
menuto [IMKII (LleaTrpanpaas MeToarIECKasi KOMUCCHS 110 THAPOME-
TEOPOJOTMIECKUM U TeITHOre0(pH3nIeCKUM IPOTHO3aM).
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JIMHEVMHBIN U HEJIUHEMHBINA PEXXUMbI BPU30BOM
LAPKYJISILIAM I1O PE3YJBTATAM JIBYMEPHOI'O
YUCJIEHHOI'O MOJEJTUPOBAHUS

loxypos M.B., Kpaesckas H.1O.

MI'U, 2. Cesacmononw, Poccus
shokurov.m@gmail.com

KiroueBbie cJioBa: 6p1/13013a$1 HUPKYJIANAA, BHYTPCHHHUC
HHEPUHUOHHO-T'PaBUTAITMOHHBIC BOJIHBI, JIHHEHHAS TCOpUs, ABYMEPHOC
YHUCJICHHOC MOACIINPOBAHUC, TCOPUA HOI[O6I/I$I.

BpusoBas mupkynsauusi — pacpocTpaHEHHOE sIBJIeHUe BOIM3H Oe-
peros BoztoeMoB. Jli1st nccnenoBanusi Opu30BOM LUPKYJISLUHI UCTIOIb-
3YIOTCS TEOPHS, YHCICHHOE MOAEIHPOBaHUE, 1a00paTOPHEBIE JKCIIe-
PUMEHTHI ¥ HAaTYpHBIC HAOIIOICHNSI.

Cpenu TEOpEeTHYECKHX METOAOB BBIACISIOT JIMHEHHYIO TEOPHIO,
HEJIMHEWHYIO TEOPHIO ISl HEKOTOPBIX TOYHBIX PEIIEHUH, TEOPHIO I10-
nobust. Tak ke yacTo Ui MOJTY4YEeHHS TEOPETUUYECKUX Pe3yJbTaToB
HCTONB3YIOTCS HACATU3UPOBAHHBIC ABYMEPHBIE MOJEIH C YIPOILEH-
HBIM TIPEACTaBICHUEM (PU3UYECKHUX MPOLIECCOB.

B pamkax JuHEHHOro moaxoja Opu3 MpeACTaBIseT BHYTPESHHIOK
WHEPIOHHO-TPAaBUTALIMOHHYIO BOJIHY, 3TOT PE3yJbTaT ObLI MOTyYeH
AQHAJMTUYECKU U MIPOBEPEH C UCIIOJIb30BAHUEM YHCIIEHHOTO MOJEIH-
pOBaHHUA.

[Ipu yueTte HeMMHEHHBIX CllaraeMbIX MOITY4YE€HHE aHATUTUYECKOTO
peleHus SBISIETCS CIIOKHOM 3ajadeld, MO3TOMY AJsl pelieHHs Cu-
CTeMbl HEIMHEWHBIX ypPaBHEHUI HCHOJIB3YIOTCS TEOpHs HOA00Hs
W/WIIK yTIPOIIEHHBIE IBYMEPHBIE B BEPTHKAIBHOM TITIOCKOCTH MOJIEITH.

Lenbro paboTHI SIBISIIOCH ONKMCAHUE CTPYKTYPBI M JUHAMHUKH OpH-
30BOM LIUPKYJSILUU MPU MEPEXO0JIE U3 TUHEHHOTO B HEIMHEUHBIN pe-
KUM.

J1s uccnegoBaHus MCIIOJIB30BAINCH JBE IBYMEPHBIEC YHCIICHHbIE
MoJiesin 0e3 ydeTa v ¢ y4eTOM CKUMaeMOCTH aTMOC(EpHI.

B kauecTBe MOCTaHOBKHM 3a7jauv paccMaTprBajiach HEMOJABM)KHAS
cTpatuduipoBanHas atmochepa. B uccieayemoit odaactu Bbiaes-
JCch 00JacTy MOps U cymy. BOIM3n moBepXHOCTH Haj cyllel 3a1a-
BaJICsl UICTOYHHK TEIJIa, C U3BECTHBIM pacHpee/ICHUEM IJIaBy4ECTH
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10 BEPTUKAJIN, UHTEHCUBHOCTh NCTOYHHKA MEHAIACH C CYyTOYHBIM Ie-
proIoM 1o BpeMeHu. PaccmaTpuBacst CyTOUHBIN X0 OpHU30BOM ITHP-
KYJISILUM C YYE€TOM BIHSHUS BpaIleHUsT 3eMIIH.

Br1110 IpoBeIeHO HECKOIBKO SKCTIEPUMEHTOB C Pa3HBIMU 3HAUEHU-
SIMA MaKCHMaJIbHOW aMIUIMTY/bl HICTOYHHKA TeIlIa.

Jlst onrcanmsi THTCHCUBHOCTH OpH3a HCITONB30BaNICs Oe3pa3zmep-
HBIM TapaMeTp, KOTOPBIN oINpeeseTcd MHTEHCUBHOCTBIO HCTOYHHKA
TEIUIa, BEICOTON aTMOC(EpHOro MOrpaHuIHOTO CIIOS, YACTOTOH Iia-
BYYECTH M CyTOYHOM 4acTOTOH Opm3a.

Pe3ynbrarel MogenupoBaHUs MOKa3aliu, 4TO 10 MEpEe YBETUYEHUS
aMIUTUTY Il HICTOYHHKA TEIIa CTPYKTypa OpH30BOM LUPKYIISIIUHN H3-
Mensiercs. Ilpy MamnbIx 3HAa4YEHUSAX CTPYKTypa Opu3a aHaJOrMYHa
CTPYKTYpE, IOJIYYEHHOU B aHAIUTUYECKON JTUHEHHON T€OpUH, MOBBI-
HICHUE aMIUTATYbl HICTOYHHKA MTPUBOAUT K OPMUPOBAHUIO OCOOEH-
HOCTEH, KOTOpbIe BO3HUKAIOT M3-3a YBEIWYECHUS BIMSHUS HEIMHEH-
HBIX 4IeHOB. K TakuM 0COOEHHOCTSAM OTHOCATCSI OPU30BOE TPaBUTA-
LIMOHHOE TeYeHHUE, BHYTPEHHNE BOJHBI, KOTOPHIE T€HEPUPYIOTCS Hal
MIPOJIBUTAIOILIEMCSI TIO TIOBEPXHOCTH IPaBUTAIIMOHHBIM TeueHueM. [1o-
SIBIISTIOTCS Pa3IMyKsi B HOUHOM U JHEBHOM OpH3€ U B CTPYKTYpe Opu3a
HaJl CyIled U MOPEM, KOTOPBIE B IMHEHHOW TEOPHUU HE IIPOSIBIIIOTCS.

Pa6ota BrInonHEHA B paMKax TeMbl MOpCKOTo THAPO(U3NIECKOTO
uHctuTyTa Ne 0555-2021-0002 (mmdp «B3anmoneiicTBue okeaHa u
aTMocheps»).

NPUYUHBI MEXXTOJIOBOM U3MEHUMBOCTH
UHTEHCHUBHOCTH I''TYBOKOM KOHBEKIIMUA B MOPE
NPMUHI'EPA

SIkosaena JI.A.Y, Bammaunukos U.JL.1%3

‘crery, o. Canxm-Ilemepbype, Poccus
2@ono «Hancen-yenmpy, 2. Canxm-ITemep6ype, Poccus
MIH, 2. Cesacmononn, Poccus

d.yakovleva@spbu.ru

KaroueBble caoBa: mope Mpmuarepa, TiayOoKas KOHBEKIIHS,
TEIUIOBOH OanaHc.

199


mailto:d.yakovleva@spbu.ru

Cexups 1 «@yHIaMeHTaIbHbIC TIPOLECCH (POPMUPOBAHHMS M HBOJIFOLIMH MOPCKOM CpeIbl»

[Toutn monoBrHA TITyOMHHBIX BOJI ATIAHTHYECKON MEPHINOHATH-
HOM OKEaHWYECKOH IMPKYJIAIUHU, o0pa3zyercs B Mope Mpmunrepa, B
TOM 4YHCJIE, B pe3yJIbTaTe IIyO0KOi KOHBEKIUH. McclienoBanue CB3u
IyOOKOM KOHBEKIIMH C TIOTOKaMH Teria U COIH, (POPMUPYIOIIHMHA
TEIUTOBOM W IIPECHBIH 0ajaHC BEpXHETO CJIos Mopst ipMuHTepa, sBIIs-
eTcs LeIbI0 TaHHOH paboTHI.

CpenHeMecsUHbIE AHHBIE 110 TEMIIEPAType BOJBI, COJEHOCTH U
CKOpPOCTSIM TE€YCHUH Ha pa3HbIX ITyOnHax BepxHero 500-merpoBoro
ciost mostydeHsl mo Mmaccusy ARMOR-3D (0,25%0,25°). ExxenHeBHbIe
JaHHBIC PAIMAIMOHHOTO OaJaHCa, CKPBITOTO U SIBHOTO ITOTOKOB TEILIa
nosyuensl u3 peanaimmuza ERA-Interim (0,25x0,25°). Temiosoii 6a-
saHc BepxHero 500-M CJ10s pacCYMTHIBAICS KaK CyMMa BCEX ITOTOKOB
TeIl1a, MOCTynarIux B Mope pMmuHrepa (cpefHee oT anpesis npebl-
QyIIeTo To/la A0 MapTa TeKyIIero roza, 3a mepuox 1993-2016 rr.):
OKEaHWYECKUX IMOTOKOB TEIUIa, PaJUaIlMOHHOrO OajlaHca, Teruto00-
MEHa Yepe3 MOBEPXHOCTh OKEaHa W 4epe3 HIKHIOK T'PAaHUILY CIIOSL.
['myOvHa KOHBEKIH pacCYUTHIBANIACH TTO0 METOTy JlyXOBCKOTO.

Pesynprarer mokasanu, 9To cofiepKaHue MMPECHOI BOJIBI BEPXHETO
ciost Mopsi pMuHrepa oTpuIaTenbHo KOppeaupyeT ¢ rTyOnHON KOH-
BekiuH -0,48 (rmyOuHa KOHBEKIIMY UMEET OTPUIIATEIbHBIC 3HAUCHHS,
0Ch Y HampaBiieHa BHU3). DTOT pPe3yibTaT He MPEICTABISIETCS JIOTHY-
HBIM, TaK KaK MPH YBEJIMYCHHUH ITOTOKA IMPECHON BOJIbI B IPUITOBEPX-
HOCTHBIH CJIO TJTyOMHA KOHBEKIIMHU JIOJDKHA YMEHBIIIATHCS, a HE YBe-
JITYUBATHCS. 3/1€Ch UMEET MECTO HaBeIeHHAs! KOPPEIIAIHs, T.K. COJep-
JKaHMe TeIUIa U TIPECHON BOJIBI BEPXHETO CII0si Mops MipmuHTrepa Kop-
penupoBanbl oTpunatensHo (-0,62).

MesxromoBasi U3MEHUYMBOCTh TIIYOMHBI KOHBEKIIUM MOpst MpMuH-
repa OIpenensieTcss W3MEHYMBOCTBIO TEIIOCOIEPKAaHUS BEPXHETO
ciost mopsi (0,80). IMonokurenbHbIe 3HaUeHUS KO3 (BHUIIMEHTA KOppe-
JIAIUU CBUJICTEIBCTBYIOT, YTO TPU YMEHBIICHHH TEIIOCOICPIKAHUS
rIyOWHA KOHBEKIIMU YBeIMuuBaeTcs. B cBOI odepens, cyMMa BceX
ITOTOKOB TEIIa B BEPXHUM CIOH MOpPS UMEIOT 3HAYMMYIO TTOJOXKH-
tenbHYIO B3k (0,80) ¢ TemrocomepskanreM. Beicokast KOppemsius
TOBOPHT O TOM, YTO BCE IIABHBIE TIOTOKH TETLIA, OTIPEIEISIFOIIAE MEXK-
T'OJIOBYIO0 H3MEHYHBOCTh TEILUIOCOIEPKAHMS, YITEHBI B TEIJIOBOM 0a-
naHce. HanbosbIimii BKj1a] B ©3BMEHYUBOCTH TEILIOBOIO OalaHca BHO-
CAT OKEaHWYECKHE TOTOKH Terula (KOHBEPreHIUs IMOTOKOB TeIlia B
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BEpXHEM CJI0€ MOpsI B cpeaneM coctasisieT 37 TBT). Crneayromuii mo
BEJIMYMHE CKPBITHIM MOTOK Teria B cpeaHeM coctanisier -11 TBT.

MesxronoBasi U3MEHUYMBOCTh KOHBEPI€HIIMN OKEAHUYECKUX TOTO-
KOB TeIjIa 3HAYMMO KOPpEJIMpYeT ¢ TayouHoi kousekuuu (0,57), To-
I7la KaK OCTaJbHbIC IOTOKH TEIUIa UMEIOT HEBBICOKHE KOPPEISLHHU C
INTyOMHOHN KOHBEKIMH. JTO FOBOPUT O TOM, YTO U3MEHYMBOCTh OKea-
HUYECKHX MOTOKOB TEIUIa OKa3bIBA€T OCHOBHOE BIMSHUE HA MEXKIO-
JIOBYIO U3MEHYHUBOCTh Pa3BUTHA TTTyOOKO# KOHBEKIIHH.

Pabota BeIMTOTHEHA TIPH (UHAHCOBOM TTOIep)kKe TpanTa CaHKT-
[etepOyprckoro rocyaapcTBeHHOro yHuBepcutera Ne 75295423,

POJIb MAHBIYCKOI'O ITPOJIUBA B PASBUTHUUA
BACCEUMHOB KACIIMS B HEOIVIEUCTOLHEHE

SAunna T.A.12

'MTIY, 2. Mockea, Poccus
2HADT CO PAH, . Hosocubupck, Poccus
didacna@mail.ru

KaioueBbie cioBa: Manpd, OaKMHCKHI TIPOJIMB, paHHEXa3apcKas
oI1oxa, I‘I/IpKaHCKI/Iﬁ IIPOJIMB, KapaHTaTCKass MHI'PECCHA, XBaJIBIHCKHI
MIPOJIUB.

MaHBIUCKUT  TIPONUB, TMEPUOJUYECKA  (YHKIIMOHUPOBABIIHMA
Mexy Kacriuem u [ToHTOM, SIBIISIETCS] YHUKAIBHBIM COOBITHEM I1AJIC0-
reorpadun pernona. CoriiacHO HaIlIUM HCCIIEIOBAHMSAM, B HEOTUICH-
CTOIICHE OTMEYAETCS IIECTh IOX OTKPBITUA MpoJiuBa. Cys 10 moJ0-
KEHUIO U Mallako(payHUCTHYECKOMY COJIEpXKAHHUIO OTIOKeHui Ma-
HBIYCKOU JIOJIMHBI, B PAHHEM HEOIUIENCTOLEHe MaHbIUCKUNA MPOJIUB
OTKPBUICS B MAaKCUMYM Pa3BUTHs OAaKMHCKOH TpaHcTpeccuu. Pacmpo-
CTpaHEHHE B €0 0caJKax NpejcTaBUTeNel o3 JHe0aKHHCKOM (hayHbI
yKa3bIBaeT Ha COPOC KaCHHMUCKHUX BOJ 1O MPOJHUBY B MO3IHEYAYIHH-
ckwmii 6acceitd [Torta. Boanbrit moTok n3 Kacmwst 0611 CyIIeCTBEHHBIM
Y JJOCTATOYHO MPOAOJDKUTENBHBIM, CyJIs [0 €r0 BIHSHUIO Ha (payHU-
cTryueckuii 00auk 6accerina ITonra.

B cpenneM HeormuielcToneHE OTKpbITHE MaHBIUCKOTO MPOJIUBA
TIPOVCXOIVIIO ABAXKIBI. B CTpOEHNH MPOJIMBA TIPOCIIEKUBAIOTCS OTIIO-
KEHUS ¢ OJIM3KUM COCTaBOM MajlakO(ayHbI, COOTBETCTBYIOIINE ABYM
CTaAusIM PAHHEXA3apCKOM U 3IBKCHUHCKOM TpaHcrpeccuit. Cyas mo
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CTPOCHHUIO OTIIOKCHHU B MaHBIUCKOH IETTPECCHH, TTPOIUB OBLT IITHPO-
KUM, BOJIHBII NOTOK YCTOMYHUBBIM, NEUCTBYIOIIUM B TECUCHHUE IJIU-
TEJNBHOTO BpeMeHH. BiusiHne kacnuiickux BoJ Ha OacceitHbl JBKCHHA
OBUIO CYIIECTBEHHBIM, OOJiee 3HAYHUTENHHBIM, YeM B OaKHHCKO-9a-
YAUHCKYIO 3110XY.

B Hauane mo3gHero HEOIJICHCTOLIEHA B MAKCUMYM KapaHIaTCKOU
TpaHcrpeccuu B MaHBIUCKOW JOJIMHE CYIIECTBOBAJI MHIPECCHOHHBII
3aJIMB, MIPOHUKABIIMN BILUIOTH 10 Bojaopaziaena ¢ Kacriuem. Pexon-
CTPYHMpOBAHbI JIBa 3Tala MHTPECCUU, BO BTOPOM M3 HUX HHIPECCHUS
yBenmmumiack. llo-BuamMoMy, OTHOBpEeMEHHBIM Ooyiee paHHEMY
3Taly ObLT 3aJUB TO3JHEXA3apCKOr0 MOps, UMEBILIETO0 HU3KHE OT-
METKH YpPOBHA. BTOpOMy 3Tamy MHrpeccHu OTBEYalO pa3BHTHE THP-
KaHCKOW TPaHCIPECCHH, 00pa30BaBIICH TOBOJILHO IIYOOKUH 3aIUB B
nonvHe Bocrounoro Maneiua. B smoxy perpeccum KapaHratcKoro
OacceifHa B MPOJIMB WHTPECCUPOBATM THPKAHCKHE BOJIBI, C KOTOPBIMHU
B YEPHOMOPCKYIO KOTJIOBUHY MPOHUKIIN CBOWCTBEHHBIE 3TOMY Oac-
ceitny Mmouttocku. Boanblii motok u3z Kacnus He ObLI CYIIIECTBEHHBIM,
CyZsl 1O €ro BIMSHWIO Ha (DayHUCTHYECKHH OOJIMK KapaHraTCKOTO
Oacceiina [lonTa.

OTKpBITHE TIPOJIMBA COCTOSIIOCH B PAHHEXBAIIBIHCKYIO 31I0XY, TI0-
cie pocTkeHus ypoeHeMm Kacmus otmerok okoso 50 M. O6 3ToM
CBHUJIETEILCTBYIOT reoMOpdoorudeckoe crpoeHrne MaHBIUCKOH Jie-
MIPECCHH, a TAKXKE MMaJICOHTOJIOTHIECKOE COJePKAHME €€ OTIOKEHUI.
CornacHO MaTepualaM HaIllUX HCCIEIOBaHUI, OTMEYaIOCh JBYX-
ATAllHOE Pa3BUTHE TPOJIMBA: IPO3UOHHBIN, O KOTOPOM CBUIETEIb-
CTBYIOT JIOX)XOWHBI CTOKA U TPSIIOBBIN penbed MaHBIUCKOW JONWHBI, a
TakKe a0eCKyHCKHE XBAIBIHCKHE OTJIOKEHUS; W aKKyMYJISITHBHBIH,
OTJIOKUBIIHMH B BIPaOOTAaHHON JOJMHE TOHKHE OCAJKU MEXIY Tps-
namMH, chopMHUPOBABILIKE TEPPacCy Ha BBICOTE OKOJIO 22 M. DTOT 3Tar
Pa3BUTHS MPOJIMBA TaTUPYETCS HAMH KalleHAapHBIM Bo3pacToM 14,3—
14,8 ThiC. JieT Hazaa. VckomaeMble cOOO0IIEeCTBA MOJUIFOCKOB YKa3bl-
BalOT Ha OJIHOHAIIPABIICHHYIO MHTpalnio Manakodaynsl u3 Kacrms B
HOBO3BKCHHCKUH 6acceiin [lonTa.

B neomnelictouenoBoit uctopun Kacnust ManbluCKuii mpoJIuB Ur-
pan cymecTBeHHYI0 pojib. Hammumem mopora croka (B HacTosIiee
BpEMSI €T0 BBICOTA OKOJIO 26 M) OCYILECTBIISIICS KOHTPOJIb YPOBHSI 00-
HIMPHBIX TpaHcrpeccuid. OT Macrada cOpoca Box 1o MaHbIy 3aBH-
ceno cHmxkeHne ypoBHA Kacmusi u cOpoc yacTd cojieil B BOJOEMBI
[lonTa. B ronouene nponus He QyHKIHOHUPOBAIL.

Pa6ota Beimonuena no npoexkry PH® 21-18-00552.
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ME3OMACIITABHBIN IIUKJIOH 1-3 CEHTSIBPSA 2015 T.
B PAMOHE HOBOCUBUPCKHUX OCTPOBOB I1O
CIIYTHUKOBBIM JAHHBIM U PE3YJIbTATAM

YUCJEHHOI'O MOJAEJIMPOBAHUS

SlpoBas JI.A.

MI'U, 2. Cesacmononw, Poccus
darik777@mhi-ras.ru

KaioueBbie cjioBa: Me30MacIITaOHBIA ITUKJIOH, OapOKIMHHAS
HEYCTOMYMBOCTh, YHCICHHOE MOJEIUPOBAHUE, DKCIEPUMEHTHI IO
YyBCTBUTEIBHOCTH.

C nmomomrsio mogenu WRF, a Takke 1o CITyTHUKOBBIM TaHHBIM HC-
CIIeZIOBAaH MHTCHCHUBHBIA Me30MacIITa0HBI LUKIOH, KOTOPBIA pas-
BHJICS B Havasne ceHTs0ps 2015 r. Hag cBOOOAHBIM OTO ITbJ]a MOpEM
JlanTeBpIX W BIIOCIEACTBUM NEPEMECTHIICS, YCWIHMBasch, Ha Bo-
cTouHO-Cubupckoe Mope.

[Ipu momoImw YHCIEHHBIX AKCIIEPUMEHTOB OBLIO TOKAa3aHO, YTO
B3aMIMOJICHCTBYE ITUKIIOHA C TIOJICTHIIAIONIEH TOBEPXHOCTHIO, B YaCT-
HOCTH TOTOKH SIBHOTO M CKPBITOrO TEIIa OT MOBEPXHOCTH MODS, a
TaK)Ke Hamudue/ OTCYTCTBHE MOPCKOTO Jiba Ha Boctouno-Cubup-
CKOM MOp€ HE UTPaJI0 CYIIECTBEHHOW POJIH B YCHIIEHUH IUKIIOHA. To
€CTh B3aMMO/ICHCTBHE MOpe-aTMocdepa He ObLIO TIIaBHBIM (pakTopoM
YCHIICHUS 3TOTO IUKJIOHA.

Kpome Toro, o pe3ynpraTam 3KCIIepUMEHTa C OTKJIFOUSHHEM BhIJIe-
JICHHUSI CKPBITOTO TEIUIA OBbLI C/IEIaH BBIBOJ], YTO OCHOBHOM ITPUYHHOM
(hopMHpOBaHUS TEIUIOTO Sifjpa CTAJl UIMEHHO TEPEHOC OTHOCHTEIILHO
TEMJIOro BO3AyXa C CyIIM HAa MOpE M MOCIEAYIOIas ero U30JIALUs B
HEHTPAITHLHON 00JaCTH MPUIMIOBEPXHOCTHOTO IUKIIOHA, & BBIJCIICHUC
CKPBITOTO TEIUIA NMPH KOHBEKIIUU HIPAJII0 BTOPOCTEIIEHHYIO POJIb.

Br110 00HapykeHO, YTO OCHOBHYIO POJIb B YCUJICHHH ITUKIIOHUYE-
CKOI'0 BUXPS MI'pajia BHICOTHAS TOJOXKUTEIbHAS aHOMAJIHS OTEHITH-
anpHOU 3aBuxpeHHocTH (PV) 1 nMeno MecTo B3auMHOE YCHIICHUE BhI-
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COTHOTO ¥ MPUIIOBEPXHOCTHOTO IIUKJIOHMYECKOTO Buxpel. Ilo-Buau-
MOMY, JOBOJIBHO MPOJOKUTENBHOE CYLIECTBOBAHUE ATOTO IUKJIOHA
[I0CJIEe BBIXOJIA Ha JIe]] TaKXKe OOBSICHSIETCS BIUSHUEM BBICOTHON aHO-
Manuu PV, nepeMemasmeicss CAHXpOHHO BMECTE C HUM. Y CUJIICHUE
LIMKJIOHA [1OCJIE BBIXOa Ha MOPE MIPOCTO COBMAJIO [0 BPEMEHU C Haya-
JIOM B3aUMOJCHCTBHsI BBICOTHOM MOJOXHUTEIBHONW aHOManuu PV c
MPUIIOBEPXHOCTHOM OapOKIMHHOM 30HOM.

Cpenn apKTHUECKHX [MKJIOHOB, BOZHUKAIOUINX B BHICOKHMX IIHPO-
Tax, BBIIENAIOT TPYMIy MOJSPHBIX ME30MAacCIITaOHBIX IMKJIOHOB
(IIMLI). PaccmoTpeHHBI Me30MacIITa0HBI HPUIOBEPXHOCTHBIN
LIUKJIOH MOXKET ObITh oTHeceH K [IMI] mo cieayronmm npu3zHakam:
LUKJIOH JOCTUT 3peNod CTaguu HaJ MOPEM CEBEpPHEE IOJIIPHOTO
($poHTa, B €T0 YCHUIICHUH CYIIECTBEHHYIO POJIb HIpajia BEICOTHAS aHO-
MaJusl NOTEHIMAIbHOW 3aBUXPEHHOCTH (MEXaHU3M, KOTOpBIH pac-
npoctpaneH st [IMLI), B o6macT uKIIOHA HAOIIOJANNACH TOBOJIEHO
OoyplIMe 3HAYCHUS] CKOPOCTH MPUBOTHOTO BeTpa. OmHAKO Clemyer
y4ecTb, YTO Pa3BUTHE IUKIIOHA HAYAIIOCh HAJl CYIIEH, B 00JIacTH apk-
TUYECKOTO (PPOHTA, TIOATOMY ITO 00pa3oBaHUE, BOOOIIE TOBOPS, OT-
HOCHUTCS K OOJiee IUPOKOH IrpyIiIe apKTHUYECKUX IIHKIOHOB.

Ha ceronHsamHui JAeHb HCCIENOBAHO CIMIIKOM MaJO CIy4yacs
IIMII Hax Mopsimu K BocTOKy OoT HoBo#i 3emin, 4ToOBI MOXHO OBLIO
CeNaTh BBIBOJ O MpeoliaJaroieM MEXaHW3Me UX YCHUJIEHHS B MpO-
1ecce UX mepeMeIieHust Hajl CBOOOHOM OTO JIbJIa TOBEPXHOCTHIO OKe-
ana. Ho yxe paccMOTpeHHBIE Cilyyau TOBOPAT O HpeoOisagaronient
poJin OapOKJIMHHON HEYCTOHYMBOCTH. BeposTHO, B 3TOM 3aKiroua-
€TCcs OCHOBHOE OTJIMYUE B MeXaHU3ME ()OPMUPOBAHHUS TEILIOTO sIIpa
JUI LIUKJIOHOB, BO3HMKAIOIIKX Haja MopeM JlanteBbix m BocrodHo-
CuOHMpCKMM MOpEM, YYHTBIBas, YTO TEMIlepaTypHbIe KOHTPACTHI
MEX[y ITOBEPXHOCTBHIO MOPS U aTMOC(epoi, a cIe0BaTeNbHO, U 10-
TOKH TEIlIa OT MOBEPXHOCTH B 3THX pailoHax MeHbIlle, yeM B CeBepo-
EBpormeiickom Gacceiine.
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IMPACT OF TROPICAL CYCLONES FORMING
OVER THE SOUTH CHINA SEA
TO THE FAR EASTERN SEAS OF RUSSIA

Vlasova G.!, Mau Dinh Le?, Marchenko S.%,
Dung Thi Thuy Nguyen?

‘rou JIBO PAH, 2. Braousocmok, Poccus.
gavlasova@mail.ru
2VNIO, Nha Trang, Vietnam
ledinhmau.vnio@gmail.com

Key words: South China Sea, Far Eastern seas of Russia, atmospheric
and hydrodynamic processes, tropical cyclones.

The state of the natural environment of the marginal seas of the
northwestern part of the Pacific Ocean is largely determined by the
interaction of synoptic and hydrophysical processes. Tropical cy-
clones (typhoons), originating in the tropical zone of the northwestern
part of the Pacific Ocean or over the South China Sea, occupy a special
place among synoptic processes. The main destructive effect of ty-
phoons falls on the South-East Asia region. However, a significant
number of its are directed towards the Russian Far East with the re-
moval of a large amount of destructive energy. Tropical cyclones
come to the Far Eastern seas not in the phase of maximum develop-
ment, but in a transformed form (ex-tropical depression, ex-tropical
storm, ex-typhoon); nevertheless, its carry catastrophic consequences
for the Russian Far East. The Far East is the only region in the Russian
Federation that is exposed to the effects of tropical cyclones both in
"pure" form and, in most cases, after their regeneration. South China
Sea plays a significant role overall process of the formation of tropical
cyclones, especially in transit Pacific typhoons in the Far East.

The purpose of this work is to study the influence of tropical cy-
clones forming in the South China Sea on the hydrodynamic processes
of the Russian Far Eastern seas.

As a result of the analysis of data obtained from available Internet
resources (https://coast.noaa.gov/hurricanes/-USA,;
https://www.jma.go.jp/jma/jma-eng/jma-center/rsmc-hp-pub-
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eg/RSMC_HP.htm-Japan), it was found that the number of tropical
cyclones that came from outside or formed over the water area of the
South China Sea was 851 for the period 1951-2019. The maximum
number of tropical cyclones (21) was observed in 1964 and 1996, the
minimum (3) — in 1958. On average, this area is characterized by the
passage of 12 tropical cyclones per year. The largest number of tropi-
cal cyclones occurs in the summer-autumn season, the smallest in win-
ter. The maximum number of tropical cyclones (146) occurred in Sep-
tember.

The preliminary results of the study showed that a significant part
of the tropical cyclones formed in Southeast Asia reach the water area
of the Far Eastern seas.

The need to study synoptic and hydrodynamic processes in aggre-
gate as phenomena of a trans-regional scale is obvious, since all this
affects not only the hydrodynamics of the Russian Far Eastern seas,
but also the climate and weather of the entire Far East.
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MI'U, 2. Cesacmononw, Poccus
Annete08@mail.ru

KmaroueBbie ciaoBa: UYepnoe wmope, MODIS, momens NEMO,
arBEJLIHHT.

[IpubpexHple DKMaHOBCKHE AIIBEJUIMHIH, BBI3bIBAEMbIE BIOJIBOC-
pEeroBoii KOMIIOHEHTOW BETpa SBISIOTCS THIIMYHBIM TPOIIECCOM B
MPUOPEXKHBIX aKBATOPHAX. B cuily 3aMKHYTOCTH OeperoBoil JTHHUH
UYepHoro mMops, BeTep JIt0OOr0 HampaBlieHHs SBISIETCS OJIaromnpHsT-
HBIM ¥ BBI3BIBACT IMOJIBEM XOJOJHON BOJABI U3 TIyOMHBI MOPSI B TOM
WJIM NHON 9acTH BOJHOTO OacceliHa. ANIBEJUIMHT UI'PAET BaXKHYIO POJIb
B MpOIleCCax BEPTHKAIBHOTO M TOPU30HTAILHOTO OOMEHa (u3mye-
CKUX, XUMHUYECKHX M OHMOJIOTHYECKUX KOMIIOHEHT MOPCKOW 3KOCH-
cTembl. VccrieZioBaHMIO alBEJUIMHTOB B YEpHOM MOpe MOCBSILEHO
OrpaHHUYEHHOE KOIUYeCTBO paboT. HekoTopble M3 HUX JIEMOHCTPH-
PYIOT BO3MOYKHOCTH HAOJIIOZICHHSI allBEJUIMHIOB M3 KOCMOCAa M HMX
CBSI3b C JMHAMUYECKUMH MPOIIECCAMHU.

B pabote ucnonb3oBascs MaccHB JaHHBIX O SIPKOCTH BOCXOJISIIIETO
n3nydeHus co cnytauka Landsat u ckanepa MODIS ¢ 2003 o 2019 rr.
Hcnonp3oBanack Takxke peruoHanbHast KoHpurypanus moaesn NEMO
C BBICOKMM MPOCTPAHCTBEHHBIM Pa3pelIeHneEM, TI03BOJISIONIAS BOCIIPO-
W3BOJMTH ME30- U cyOMe30oMacITabHy0 H3MEHYNBOCTD TUIpOQH3NIe-
CKHX TI0JIEH B MOpsIX Kackaaa. Mozenb onuchIBaeT TMHAMUKY MpamMop-
Horo, YepHOTro M A30BCKOTO MOpEii ¢ paspemienreM okoio 1,157 km B
MEPHUIMOHATIBHOM HAaIlpaBJICHHUH, a BIOJIb apaJUIesy pa3peleHue Me-
Hsetcs pasHoMepHo oT 1100 Ha ceBepe o 1230 M Ha fore.
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B nanHoM pabote ObIIIO0 IPOBEIEHO COMOCTABIEHUE CITyTHUKOBBIX
naaHeix MODIS ¢ 1 kM pocTpaHCTBEHHBIM pa3pelieHHEM U JaHHBIX,
paccunTanHbix o moaenu NEMO. IlogydeHo kauecTBEHHOE COOT-
BETCTBHE 3TUX JAHHBIX [0 BPEMEHHU U POCTPAHCTBY, T. €. COBIAAAET
BpeMs BO3HUKHOBEHHSI allBeJUIMHIOB U HAIIPaBJICHHE UX PaclpocTpa-
HeHus. [IpoBeieHHBIN YHCICHHBIA KCIIEPUMEHT MO3BOJIMI BOCIPO-
W3BECTH OCOOCHHOCTH BEPTHUKAIBHOW CTPYKTYpHI BoJ OacceliHa s
nepuoaa 2008-2009 rr.

Ha npumepe anBemmuaroB y 6eperos Typunn u y Kpemvmckoro mo-
Oepexbsi OblIa MpoaHaIH3UpoBaHa uxX 3Boirorus. [lomydena cTpyk-
Typa JaHHBIX allBEJJIMHIOB, [I0Ka3aHO, YTO Ha Nepu(epun anBeIUH-
T'OB BO3HUKAIOT (PHIIaMEHTHI B CyOMe3oMaciTabHbIe BUXPH, KOTOPBIS
B CBOM $Ipa 3aXBaThIBAIOT XOJIOAHBIC U 00OTalleHHble ONOTEeHAMU all-
BEJUTMHI'OBBIE BOJBI, U IEPEHOCAT UX OT OEPEroBOil INHUH B I'TyOOKO-
BOZHYIO YacTh Mopst. OLleHeH BKJIaJ JaHHBIX BUXpEH Ha MEPEHOC all-
BEJUTMHTOBBIX BoJ OT Oepera. [lomyyeHo BepTHKaIbHOE pacipesese-
HUE TEMIIepaTypbl B paiioHe amBeJUIMHTa 10 MOJCTBHBIM JTaHHBIM.
[okazano, yTo XonomHble BoAbl Npu anseiuinare y FOBK BoBneka-
foTcsi ¢ riryoun 15-20 M, rae 3HaYeHue TeMIepaTypbl COCTaBIISET
okono 14-17 °C. B manHbIf niepruo] 3HaYSHUS] TEMIIEPAaTyphl Ha I0-
BEpXHOCTH OK0JI0 22-23 °C.

Pa6ora Beimonnena no rpanty PH® 22-27-00812, PODOU 19-05-
00479 u roc. 3amauautro 0555-2021-0006.

BUXPU B EBPOITEVICKOM CEKTOPE APKTHUKH I1O
JAHHBIM CITY THUKOBBIX PAJIMOJIOKALTMOHHBIX
HABJIIOJEHUH B TEIJIBIX ITEPUOJ 2007 TOJA

AprtamonoBa A.B., Koznos U.E.

MI'U, 2. Cesacmonoiv
artamonovaocean@gmail.com

KiroueBble cjioBa: OkeaHCKHE BUXPH, cyOMe3oMaciiTabHbIe BUXPH,
CIIYTHHKOBBIE PaJHOIOKaIIMOHHBIE n300pakenus, Hopsexckoe Mope,
I'pennanackoe mope.

B nanHOM HccneioBaHuy [T aHAIM3a BUXPEBOM TMHAMUKH Ha aKBa-
Topuun Hopgexckoro u I'peHnanackoro Mopei ucrolib30BaINCh pajuo-
JIOKanMoHHbIe n300paxenus: Envisat ASAR ¢ mast o oktsi0ps 2007 .
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Bcero B xone ucciaenoBanus npoaHnanuzupoBano 6onee 700 pa-
TUOJIOKAIIMOHHBIX M300paXeHUN © HIACHTUPHUIIMPOBaHO OoJee
3000 moBepXHOCTHBIX IPOSBICHUH BUXPEH, IMOJIOBHHA M3 KOTOPBIX
OBUIM aHTUIMKIIOHUYECKUMH.

Y CcTaHOBICHO, YTO JUAMETPhI BUXPEBBIX CTPYKTYP B OCHOBHOM HE
mpeBbIany 15 kM, a cpegHui TUaMeTp W aHTULHUKIOHUYECKUX, U
IUKIOHMYECKUX BUXpPEH cocTaBui mopsiaka 14 xm. MakcuManbHbIH
3aperUCTPUPOBAHHBIN quaMeTp coctaBuia 154 kM. Buxpu Habmrona-
nuck Hax riryouHamu ot 25 1o 3800 m. Hanbombiree komndecTBo 3a-
perucTpupoBaHo Haj riryounamu He 6osee 500 M, HO TakKe OOoNbLIOE
KOJIMYECTBO BHUXpEH 3aperucTpupoBaHO HajJ IIyOMHamu Oojee
1000 m. Buxpwu uame Bcero BCTpedannch B paiioHe miaTo BopwuHr,
Oro-3amanmuee lllmubeprena, B JlaTrckom mpommBe, a Takke B paiio-
Hax Hopsexckoit u JlodoreHckoi kotiaoBuH. Hambonee kpyrmHbie
BHUXPHU 3apeTHCTPUPOBaHBEI B paiioHe xpedTa MoHa n Hopsexckoi
KOTJIOBHHBI.

OTnUUUTENbHONH OCOOCHHOCTBIO MOBEPXHOCTHBIX MPOSBICHUH
BUXpeH B UcclieyeMoM paiioHe B Teruiblit nepuoa 2007 rona sBis-
eTcs IPUMEPHO OAMHAKOBOE KOJIMYECTBO 3aPErHCTPUPOBAHHBIX IIHK-
JJIOHUYECKUX U aHTUIUMKIOHHYCCKUX BI/IXpeI\/'I, 4YTO COOTBETCTBYCT pC-
3yJbTaTaM ajJbTHMETPHUECKUX HAOIIOJCHUH B 3TOM palioHEe, OJHAKO
CYIIECTBEHHO OTJIMYAETCS OT PE3YJIbTAaTOB, IPUBEIACHHBIX B CXOXKHX
UCCIIEA0BAHMAX IS IPYTUX MOPEeH APKTHKH.

HccnenoBanne BBITIOIHEHO NPH (PUHAHCOBOH MOJIZIEPIKKE TPAHTOB
PODOU Nel8-35-20078 mon_a Bex, PH® 21-17-00278 u rocyxnap-
ctBeHHOro 3aganus 0555-2021-0003.

COBPEMEHHBIE TEHAEHIMU U3MEHEHUS
IHAPAMETPOB BOJHBIX MACC BAPEHLHEBA MOPS

Apxunkun B.C., Myxameros C.C.

MI'Y, 2. Mocksa, Poccus
puffin@bk.ru

KnioueBble cyioBa: o0ObeMHBIA T,S-aHanu3, BOJHBIE MAacChI,
Bapenneso mope.
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B HacTosmee Bpems mo BOZHBIM MaccaM bapeHntieBa Mops orry0-
JIMKOBAHO OOJIBIIOE KOJMYECTBO cTaTeid. B OompImuHCTBE padoT B ba-
PEHIIEBOM MOpE BBLACISIIOT 4 OCHOBHBIE BOJHBIC MAcChl: aTJaHTH4e-
CKasl C TMOBBIICHHBIMH COJICHOCTBIO U Temmepatypoi (ASW), apkTu-
YeCcKasl ¢ OTPULATENbHON TEMIIEPATYPOX U MOHUKEHHOM CONEHOCTHIO
(ArSW), 6apeHIieBOMOPCKHE BOIBI C HU3KOM TEMIIEpaTypoil U BbICO-
kol conenoctetio (BSW) n mypmaHckast mpuOpeskHasi BogHasi Macca
(MCSW). Oxnako 0 CHX IOp AETANbHBIX KOMHYECTBEHHBIX OLIEHOK
9THX BOAHBIX Macc MPaKTUIECKH HE MaBasioch. JIs momydeHus: 3Tux
OLICHOK HEOOXO0ANMO MPOBOANUTH 00beMHbIH T,S-aHann3 BOAHBIX Macc.

s mpoeenenus oobemuoro T,S-aHanu3a Boa bapentieBa Mopst
OBLIH B3SITHI CE30HHBIE TAHHBIE TEMIIEPATYPHI U COJICHOCTH 32 Pa3HbIe
necartwietust (1955-1964, 1965-1974, 1975-1984, 1985-1994,
1995-2004, 2005-2015) u3 atmaca World Ocean Atlas 2018 wa cetke
¢ marom 0,25°. TIpu pacuerax Bcs TonIIa BoA pa3dbuBanach 1o BEpTH-
KaJIM Ha cJI0oU TOMMHONU 1 M. JIJisi BOCCTAHOBIIEHUS TEMIIEPATYPBL U
COJICHOCTH B 3THX CJOSIX HCIIOJNB30BAJIACh MOHOTOHHAs KyOudeckas
HWHTEPIIOIAINS DPMHUTA, TIO3BOJISIOIIASI COXPAHITh MOHOTOHHOCTH HC-
XOJHBIX JaHHBIX. 711 pacueToB ObUTH BHIOPAHBI CIEAYIOINE HHTEP-
BaJbl [0 TEMIIEpPaType U COJEHOCTH: OT TEMIEepaTyphl 3aMep3aHHsI
(~-1,9 °C) 10 10 °C u ot 30 mo 35,4 ernc cOOTBETCTBEHHO, IPH 3TOM
pa3mepsl T,S - kiaccoB 3agasanucsk 0,2 °C no remnepatype u 0,05 enc
10 COJIEHOCTH.

O0nemusni T,S-ananus gan BO3MOXKXHOCTE OIEHUTE 00BEMEI BOJBI
B bapeHtieBoM Mope 10 pa3HbIM TpalaliisiM TeMITePaTyphl U COJIEHO-
CTH B pa3HbIe IECATUIICTUS U pa3HbIe Ce30HKL. BEIsSBIEHO, 4TO 00BEM
BOJ ¢ Temneparypoit -1,9+1,5 °C 3aaumaet 78 % 3umoii u 58 % ie-
ToM. YUTO Kacaercsi COJIEHOCTH, TO 3/I€Ch BBLICISIETCS PE3KUH THK B
nuanasone 34,85+34,95 enc. Ha stot nuanaszon npuxoaurcs 31 % ot
o0miero oobema Boj bapeniiera mopst ietoM u 24 % 3UMOIA.

CpaBHeHMe pacnpeenieHli 00beMOB BOJI T10 TpaIallisiM TeMIiepa-
TypslI 3a aecarmierus 1955-1964 u 2005-2015 nokaszano, 4to B JIET-
HUH Nepuo] MPOM30IUIO0 3HAYUTEIFHOE CMEIIEHHEe MOl pacipese-
JieHUsI 00BEMOB B CTOPOHY TOBbIIIeHUs TeMiieparypsl Ha 0,6 °C. ITo
COJICHOCTU OTJIIMYHSI B paclpeaeIeHUH 00bEMOB MEXKLy STUMHU JIECsI-
TUIETHSIMA MEHEe 3HAuMTEbHBI, OJHAKO OTMEYaeTCs YBEIMYEHHUE
00BEMOB BOJ| C COJICHOCTBIO Oombieit 35,05 erc, kak 3UMOM, Tak U
JIETOM.
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[MocTpoenHsie 00bEMHBIE, U30MUKHUYECKHE T ,S-AuarpaMmmbl M03-
BOJIMJIM BBISIBUTH 3UMOW TPH MOJIBI B clienytonmx T,S-kiaccax: -1,9+-
1,7 °C, 34,45+34.,5 enc; -0,5+-0,3 °C, 34,8+34,85 enc; 2,1+2,3 °C,
35,0+35,05 eric. DT MOJIBI OTHOCSITCS K QpKTUYECKOM, OapeHIICBOMOP-
CKOH ¥ aTJIAHTHYECKOM BOTHBIM MaccaM COOTBETCTBEHHO. JIeToM apk-
TUYECKas BOJHASI Macca MPaKTUUECKH UCYUE3aeT, a 1,S - HHAEKC MOJbI
0apeHIIEBOMOPCKOM BobI puodpeTaet 3uadyenue -0.6 °C, 34,9 erc.

CpaBHeHre 00beMOB BOJHBIX MACC BhIIMIESYKa3aHHBIX AECATUICTHN
MOKa3aj, YTo 00beMbI BOA ¢ TeMrieparypoii Hmxe 0 °C 1 COIeHOCTEIO
MEHBIIIeH 35 ernc B MoceHeM AeCATUICTUN 3HAYNTEIHHO yMEHbIIIa-
FOTCAL.

[IpoBeneHHBIH TPOCTPAHCTBEHHO-BPEMEHHOM aHaIU3 pacrpene-
TieHus. 00BEMOB aTIAHTHYECKOH U 0apeHIIEBOMOPCKON BOJTHBIX Macc
BbIABUJI 3BHAYUTCIIbHYIO UX U3MCHYMBOCTD 110 CE30HAaM. OCO6€HHO 9TO
Kacaercsi 0apeHIIEBOMOPCKOM BOJHON MacChl - JIETOM UMEETCS JIUIIIb
HeOobImas 06sacth co 100 % ee conepkanuem (~ 77° ¢. 11, 54° B. 11.)
u OosbInias akBatopusi ¢ 70—80 % coxepikaHueM, TO B 3SUMHUH MEPHOJ
OHa TIPAKTHYECKH IMOJHOCTBIO 3aHUMAET OOIIUPHBIE TEPPUTOPUH C
100 % conepxanuem, HauuHas ot 70° qo 77° c. . © OT MPUMEPHO
36° B. 1. 1o Hogoit 3emnu.

TaK)KC, IMMOJIY4YC€HO, YTO B HACTOAIICC BPEMA ITPOUCXOJUT YBCIINYC-
HUe o0BeMa aTiaHTHYeCKOW BOAHOM Macchl B bapeHtieBo Mope ¢ of-
HOBPEMEHHBIM yMEHbIIIeHHEeM 00beMa 0apeHIIEBOMOPCKOH.

Pabota BeimonHena B pamkax npoekra PH® Ne19-17-00110.

CYBME3OMACHITABHBIE BUXPU
B JAJIBHEBOCTOYHBIX MOPSX P® B ABI'YCTE 2020T.
1O PAINOJIOKAITMOHHBIM U30BPAKEHUAM

ArtamkanoBa O.A., Konuk A.A.'2, 3umun A.B.1?,
Hanmnos U.A°, Ixxamanosa A.I'.2, 3asaga JI.E.

WO PAH, 2. Mockea, Poccust
2CII6I'Y, 2. Canxm-ITemep6ype, Poccust
SPITMY, o. Canxm-ITemep6ype, Poccust

oksana.atadzhanova@gmail.com

KaroueBbie ciaoBa: cyOMe3omacimiTaOHBIE BUXPH, PaJUOJIOKAITHS,
Tuxuii okeas.
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PaboTa mocBsIeHa BBISIBICHHIO OCOOEHHOCTEH MPOCTPAaHCTBEH-
HOTO paclpelesieHUsT TOBEPXHOCTHBIX HPOSIBICHUN cyOme3omac-
mTabHbIX BUXpel Ha akBatopuu bepunrosa m OXoTCKOro Mopel, a
TaKXKe B KypHJIO-KaM4aTCKOM pernoHe Tuxoro okeaHa.

[IpoBomuicss ananu3 464 pamTroIOKAIIMOHHBIX H300paKeHHUH
(PJIN) 3a aBryct 2020 r. Sentinel-1 B pexxumax cbemkun EW u IW.
PerucrpupoBanuch monokeHUe LEHTpa BHUXPs, TUAMETp W THI 3a-
KPYTKH (IUKIOHUYECKIH/aH TUITIKIIOHUIECKHIA).

Bcero 6n110 3apeructpupoBaHo cBbimie 1300 BUXPEBBIX MPOSIBIIC-
nuit (bepunroso mope — 887, OxoTrckoe Mope — 261, Kypuio-kam4aT-
ckuii peruoH — 191), u3 koTophix 16 % BUXpel UMeNn aHTHIHUKIIOHU-
yeckui tun. CpegHuil JuaMeTp 3aperucTPUPOBAHHBIX CTPYKTYp CO-
CTaBHJI OKOJIO 2 KM.

Yame Bcero BUXpH OTMEUYAINMCh B CEBEPHOM dacTH bepuHrosa
Mops# (T1e Habmroxanock Hanbombinee mokpeitie PJIN) (mo 3 Buxpeit
Ha Kaka0M cHuUMKe), B Kamuarckom 3anuse, BOim3u nopra OXOTCK.

PaboTa BeIIIONTHEHA B paMKax TOCYAapCTBEHHOTO 3aJaHHUs 110 TEME
Ne 0128-2021-0014.

HABJIIOJEHUSA KOPOTKONNEPUO/AbIX BHYTPEHHUX
BOJIH B IO’ KHOM OKEAHE 110 JAHHBIM
CIIYTHUKOBBIX PCA SENTINEL-1 A/B

Bakyesa S1.1., Kozios U.E.

MI'U, 2. Cesacmonons
Yasyalegupova@gmail.com

KaiwueBbie ¢JjI0Ba: KOPOTKONEPUOAHBIE BHYTPEHHUE BOJIHEI,
CIIyTHUKOBAs PaUOJIOKAINS MOPCKOW IMMOBEPXHOCTH, IPUKPOMOTHAS
nenoBas 30Ha, KOKHBIN OKeaH.

Brytpennne Bonusl (BB) urpaior BaxHy!0 pojib B TOPH30HTAb-
HOM M BEPTHKaJILHOM TypOyJIEHTHOM OOMEHE, CIIOCOOCTBYIOT Tepe-
MEIIMBAHHUIO TIOBEPXHOCTHBIX W TITyOMHHBIX BOJI, IEPEHOCY MOPCKUX
OpPraHU3MOB, JOHHBIX OCA/IKOB M 3arpSI3HEHHNA. JTO SIBIEHUE OOBIYHO
BCTPEYAETCsI B yCTOHYMBO CTPAaTU(UIMPOBAHHBIX BOJIAX OKEAHOB, MO-
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pell U KPYITHBIX MPECHOBOAHBIX BO0éMOB. OObyHO BB MMErOT BHI-
coty 5-20 M, nepuosl OT HECKOJIIBKHX MUHYT 10 HECKOJIBKUX 4acOB,
JUIMHBI — OT HECKOJIBKHX METPOB JI0 KWJIOMETPOB, (a30BYIO CKO-
pPOCTb — 70 JIECATKOB CM B CEKYHJy, pPacIpOCTPaHSIOTCS TpylIamMu
(yramu) ¢ KOJIMYECTBOM BOJIH 10 HECKOJIBKHX JI€CATKOB. CIIyTHUKO-
BBIE PaJMOJIOKATOPHI ¢ cHHTe3upoBaHHOU aneprypoii (PCA) mo3Bo-
JA0T U3y4ath BB mo peakunu xapakTepucTHUK B3BOJHOBaHHOM MOp-
CKOI1 MOBEPXHOCTH HA UX MPOXOXKICHUE.

B HacTtosueit pabote npeacTaBieHsl IEPBbIE PE3YJIbTAThl HAOIIO-
nenus KBB B HOxHOM okeane B akBatopuu Mopeit Ysaaena, Jlaza-
peBa, CoapyxectBa, KocmonasToB u Ckollla, MOITy4eHHBIE B XOJ€
aHaJIM3a MacCHBa CITyTHUKOBBIX n300pakenuii SAR-C Sentinel-1 A/B
3a JICTHUH NEepUO B I0KHOM MOIYIIApUH B MOMEHT MaKCHUMaJIBHOTO
JenoTasiHUs B 9TUX paiioHax. Beero 6buto paccMoTrpeHo 862 pamuo-
JIOKAIIMOHHBIX n300pakeHnit 3a gepanp 2020 r. BeigeneHs 0CHOB-
HbIe paiionsl Habmoaerns KBB u mocTpoeHa kxapra mpocTpaHCTBEH-
HOTO pAacIpoCTpaHEHUs] BHYTpeHHHUX BOJIH. KirtoueBwle pailoHBI
HaOJIOEHUs] BHYTPEHHUX BOJH PACHOJI0KEHBI Hall KOHTHHEHTAIb-
HBIM CKJIOHOM K CEBEPO-BOCTOKY OT AHTAPKTHYECKOTO IOIyOCTPOBa
B akBaTopuu Mops Ckolla, a Takxke, HaJl CKJIOHOM IIesib(a B aKBaTo-
pun Mopsi CoapyxectBa. BHyTpeHHHE BONHBI HAOIIONATHUCH B BHJE
MAKETOB YEAMHEHHBIX BOJH IPU CpelHEeH MIMpPHHE MaKeTa OKOJIO
15 xm. Cpemusist anmuHa BonHb B taketax KBB cocraBumna 7 kM, Mak-
cumasibHOe 3HauyeHue — 13 kM. CpeaHee HaOJrOaeMO€ 3HAYCHHE
JuIiHbI (hpoHTa U iomaau naketoB KBB coctaBunu 45 km u 144 xm?
COOTBETCTBEHHO, HO JIJIsl CAMBIX KPYIHBIX TIAKETOB 3HAYECHHUS ITHX T1a-
pameTpoB gocturatoT 97 km u 310 km?. [IpeoOnanaronmmM Harpase-
HUEM paclpOCTPaHEHHs BHYTPEHHUX BOJH Ha aKBaTOPHH SIBISETCS
ceBepo-3amagHoe.

AHanu3 CIyTHUKOBBIX JAHHBIX IMO3BOJIMJ BBIACIUTH Pa3iHYHbIE
[0 CBOMM XapakTepucTrkam naketsl KBB u onpeaenuts ocHOBHbIE
paifoHsl ux pacrnpocTpaHeHus. OOlee YUCIo CllydyaeB PerucTpannuu
oBEpXHOCTHBIX NpossiaeHnit KBB B mMopsax Yaanena, Jlazapesa u
KocMoHaBTOB 0Ka3aioch 3HAYUTENFHO MEHBIIUM, YeM ISl aKBaTO-
puu Mops Ckoliia, 4To, Mo-BUINMOMY, OOBSICHSIETCS OONbIIEH aMIUTH-
TyZOH NPWINBHBIX TEYEHUH, MEHBIIEW CyMMapHOW IUIOIIAJbI0 OT-
KPBITBIX OTO JIb/Ia YYAaCTKOB MOpS 3a MEepHO]l HAOMIONEHHUH, a TaKkKe
MEHBIIICH HEOTHOPOMHOCTHIO peibeda (Bce BBINICYKA3aHHBIE MOPS
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SIBIITIOTCSA OKPAWMHHBIMHE, B oTir4dne oT Mopsi Ckorma). CIyTHUKOBBIE
PCA nabmonennst BB MoryTt urpate Ki1ro4eByio poiib 10 Ompeaere-
HUIO 0YaroB WHTCHCUBHOTO MEPEMEITUBAHUS H BEPTHUKAILHOTO Tepe-
HOCa Teruia B AHTapKTHUKE.

HccnenoBanre BIMOTHEHO B paMKaX rOCYapCTBEHHOTO 3aJIaHUS
0555-2021-0003.

MHOTI'O®YHKIIMOHAJIBHAS KABEJIBHASA
CUCTEMA OH-JJAHH MOHUTOPHHT A
HA ITOJIMT OHE «I'EJIEH/IZKUK»

Bapanos B.U., 3anenun A.I'., Kykaes C.b.,
Ouepeannk B.B., Mamypa B.B.

HUO PAH, 2. Mocksa, Poccus
baranovwlad@mail.ru
zatsepin@ocean.ru

KuarwuesBble ciaoBa: J[loHHass cTaHUusl, OH-JAH MOHUTOPUHT,
MIOJINTOH, M3MEPUTENFHAS CHCTEMA.

J11s1 MOHMTOPHUHIa IapaMETPOB MOPCKOU CPEbl B PEKUME Peallb-
Horo Bpemenu B 1O PAH B 2016 r. pazpabotana U BHEApEeHa MHO-
ro()yHKIIMOHAIBHAS CHCTEMa MOHHTOPHHTA TTO/IBOIHONM 0OCTaHOBKH.
OcHOBa CHCTEMBI — 3TO ONTOBOJIOKOHHEIN Ka0ellb, TPOJI0KEHHBIH 1O
nay YepHoro mopsi B paiione I'omyGoii Oyxtel. Cucrema, 3a cyer
CBOEH OrpoMHOH mporryckHOU criocoOHocTH (10 1 ['0on B cexynmy),
MMeET BO3MOXKHOCTH MOJKITIOYEHHUS 10 8-MH Pa3HBIX U3MEPHUTEIHHBIX
npuOOpoB U ycTpoicTB. [Ipn HEOOXOIUMOCTH KOTUYECTBO ITOJIKITFO-
YaeMbIX CTaHLHUI MOXeT ObITh yBenauueHo. lIpubopsl, moakiroueH-
HbIE K CHCTEME, UMEIOT pa3HOe Ha3HAuYeHUE W HE 3aBUCAT JAPYT OT
npyra. OHH BBITIONHSIOT U3MEPEHNE Pa3TUYHbBIX TapaMeTPOB U Tepe-
Jal0T JaHHbIe B OeperoBoit neHTp. B OeperoBoM neHTpe paHHbIE 00-
pabaThIBalOTCS M MepenaroTcsl Ha XpaHeHue. biarogapst Takomy me-
TOAY U3MEPEHUN MBI UMEEM ONEePaTUBHYIO MH(OPMAIUIO O COCTOS-
HUU MOPCKOM CpeJIbl OT JHA IO OBEPXHOCTH MOPA.

214


mailto:baranovwlad@mail.ru
mailto:zatsepin@ocean.ru

Tesucs! goknanos «Mops Poccun: uccnenoBanust 6eperoBoii u menbPpoBoit 30H»

OnToBOJOKOHHBIN Kabenb oOecreunBaeT nepeaady JaHHbIX C pas-
JITIHBIX TTPUOOPOB Ha JAIbHEE PAacCTOSHHE HA OOJIBITON CKOPOCTH.
Bnaronapst orpoMHO# MPOMYCKHON CIOCOOHOCTH K CHCTEME MOKHO
MTOIKITIOYUTHh BHICOKAMEPY M aKyCTHUECKYIO CTaHIHIO ISl W3Mepe-
HUS MOpCKOTO Iyma. Ha JaHHBIM MOMEHT K cucTeMe MOAKII0YaIiCh
pasnauunbie npubopsl (ADCP, 11enoYKy TepMOIaTYNKOB, H3MEPUTEIH
MOPCKOT0O IITyMa, U3MEPHUTENb BOJIHEHUsI, TIOHHAas ebenka). Bee onn
MOJTyYaJTH BRXKHYIO HH(OPMAITHIO O COCTOSTHIH MOPCKO# cpenbl. [loz-
KITI09aeMble IPUOOPHI, HE3ABHCUMO JIPYT OT ApYyTa, H3MEPSUTH Pa3Iny-
HBIE THAPOPHU3NIECKHE TTapaMeTpbl MOPCKOU cpeabl (TIpoduin CKo-
pOCTH TeUEHUs!, TEMIIEPATyPy BOJIbI, BOJIHEHUE).

[Ipu npuMeHeHNH TaKOW CTAaHIIMHA CTATH BO3MOXHBIMH CIIETYIO-
1€ MIePCTIEKTUBBI:

— B pEXHME PEaIbHOI'0 BPEMEHHU PETUCTPALUA U3MEPSIEMBIX I1a-
PaMETPOB | OIIEHKA COCTOSHISI BOJHOH CpeIbl;

— BO3MOXXHOCTb HE TOJBKO HaONIOIaTh, HO ONEPATUBHO YIpaB-
JIATHh XOO0OM IMPOBEACHUA SKCIICPUMCHTA B 3aBUCHUMOCTHU OT U3SMCHAIO-
LIUXCS YCIOBHI Ha MOPE;

— HempepbIBHBIC, CKOIb YTOAHO AJMHHBIC PSIbl HAOMIOACHUH C
JUCKPETHOCTBHIO YaCTOTHI OIPOCa AaTYMKOB, HHCTPYMEHTAIBHO 3aJ10-
JKEHHBIX B TIPUOOPHBIX KOMITJIEKCaX (B ClIydae aBTOHOMHBIX M3MEPH-
TCJIIBHBIX KOMIUICKCOB IAJIUTCIBHOCTL MPOBCACHHUA SKCICPUMEHTA U
JUCKPETHOCTD JAaHHBIX OTPaHUYEHA EMKOCTBIO 3JIEMEHTOB ITUTAHUS);

— TIpY NOAKIIIOYSHUHU OEPEroBOro cepBepa K CeTH WHTEPHET, BO3-
MOKHOCTD IOJTYy4YaTh JAHHBIC U YIIPABJIATH OKCIICPUMEHTOM IIPAKTU-
YEeCKH B JIF000I TOUKe 3eMHOTO Iapa, — MUHAMH3AIINS 3aTpaT Ha 00-
CITy’)KUBaHHE, CBS3aHHBIX C UCTOJIb30BaHUEM (iioTa (Kak B ciydae ¢
ABTOHOMHBIMH W3MEPHUTEIHHBIMH KOMIUIEKCAMH), B TOM YHUCIIE CBS-
3aHHBIMH C HEOOXOJMMOCTHIO MEPHUOJANYECKON 3aMEHBI JJIEMEHTOB
MTUTaHHAS,

— TIpH UCTIOJIB30BaHUH ONTOBOJIOKOHHOI BHICOKOCKOPOCTHOI JTH-
HUM CBSI3M BO3MOXXHOCTH IOJIKJFOUEHHST OOJBIIOTO KOJUYECTBA

(mo 8-M1) pa3NUYHBIX H3MEPUTEINHHBIX KOMITIEKCOB;

— TPOCTOTa B OOCITY’)KUBAHUH U BO3MOXHOCTH B JIFOOOH MOMEHT
M3MEHEHUS COCTaBa U CTPYKTYPBI, TOAKIFOUEHHBIX K BBICOKOCKOPOCT-
HOM JIMHUH CBS3H MPUOOPHBIX KOMITJIEKCOB;

— BO3MOKHOCTbh aCCUMMJISILIUM TaHHBIX B MOJIENIN OIEPATUBHOIO
MIPOTHO3a COCTOSIHYSI MOPCKOM Cpenbl;

— BO3MOXHOCTB OIEpaTHBHOTO cOopa U mepegadu nHPOpMaIum
0 COCTOSIHUY BOJIHOM Cpebl 3anHTepeCOBaHHBIM opranu3anusam (I'na-
pomeTteocnyx6a, MUC, ¢uot u mp.).
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HUHTEJVIEKTYAJIBHAA CUCTEMA OIIEPATUBHOI'O
KOHTPOJISI TIPECHOBOJAHbIX PECYPCOB U
MOPCKHUX AKBATOPUU CEBACTOIIOJISA

Besrun A.A., JIynes E.I'., MotbikeB C.B., Bosimkos M.C.,
I'mvnunesuny 10.B., Penbknna E.A., JlykbsinuukoB A.B.

Cesl'V, 2. Cesacmonoaw, Poccus
bezghinaa@gmail.com

KaloueBble cjioBa: H3MEpPUTENs YPOBHS BOJIBI, MPECHOBOIHBIN
WCTOYHUK, THIPOCTATHYECKOE JaBJI€HUE, METEOCTAHIIUS, BOJIHEHUE,
TeoIopTall.

PazpaboTtana xoHIIENIMS ¥ BBEJCHA B ACHCTBUE MHTEIICKTYallb-
Hasl CHCTeMa MOHUTOPHUHTA MTPECHOBOAHBIX 0OBEKTOB M PUOPEKHBIX
akBaropuii T. CeBactomomnsi. Ha cerogns cucrema BKIItOYaeT Tpu Oys
HU3MCPUTEIIA YPOBHA BOABI, KOTOPLIC YCTAHOBJICHLI HA OCHOBHBIX BO-
JI0€Max UCTOYHUKAX BOJOCHA0KEHUS TOPOa, METEOCTAHILIUU U SIKOP-
HOTO M3MEPUTENBHOro Oys ¢ (GyHKLIMEH OLIEHKH apaMeTpOB BOJIHE-
HUs. YCTaHOBKa M3MEpHUTENEH YpOBHS BOJbl BBIIOJIHEHHBIX Ha OC-
HOBE JIATYMKOB THAPOCTATUIECKOTO JIABJICHUS, 00ECIICUNBAIOIINX T10-
IPEIIHOCTh U3MEPEHUH YPOBHs He Oosiee £1 cM, MO3BOJIMIIA CO3aTh
1 BBECTH B JEHCTBUE CUCTEMY aJIallITUBHOTO OIIEPATUBHOTO KOHTPOJIS
3aracoB BOJbl B BOAOXPAaHUIIUIIE U ONITUMU3UPOBATH BI)I60p HUCTo4-
HUKOB BOJIOCHa0xkeHus I. CeBacTomnols.

WzmepuTenpHbIi Oyil IPOM3BOAUT U3MEPEHUS TEMIIEPATYPHI BOBI
B TMOBCPXHOCTHOM U IOAINMOBEPXHOCTHOM CJIOAX MW IPO3PAYHOCTH
BOJBbI. Ha ocnose H3MepeHHfI JaTyrKa TuApoCTaTUICCKOro AaBJICHUA
MPOU3BOJUTCS pacyeT aMIUIUTYAbI U NepruoJa OBEPXHOCTHOTO BOJI-
HEHMS. Y CTaHOBJICHHAs Ha TOOEpeXbe METEOCTAHIIMS TO3BOJISIET ITPO-
HU3BOAWTH UBMEPCHUA TEMIICPATYPHI U BIIAXKHOCTH BO3AyXa, CKOPOCTH
U HalpaBJICHHUS BETPa, aTMOC(EPHOrO AABIEHHS, KOJINIECTBA OCaJl-
KOB. YCTaHOBUB C€Th TaKMX M3MEPHUTENBHBIX KOMIIJIEKCOB B Pa3HbIX
TOYKaxX BJIOJb MOOEPEKbs, MOXKHO TOIYy4aTh OTHPABHYIO KapTHHY
9KOJIOTHYECKOTO COCTOSTHHS MPUOPEKHBIX aKBATOPHUH.

Hns npuema uHpopManuu pa3paboTaH cepBep, MO3BOJISIOLINMA
MPOU3BOAUTE TpUEM, 0O0pabOTKy M apXHWBUpPOBaHHWE HH(POPMALUU.
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J7ist HarmagHOTO OTOOpaKEeHHsI JAaHHBIX pa3paboTaH reonopTal, mo3-
BOJIAIONMUN 0TOOpaTh WHMOPMAIMIO O MECTOHAXOXICHUH H3MEpH-
TEJHHBIX YCTPOICTB M I3MEPEHHYI0 HH()OPMAIIHIO B TAOTMYHOM BH/IE.
Ha cepBepe npemycMoTpeHa BO3MOKHOCTh MTOAKIIOUCHHUSI MaTeMAaTH-
YeCKUX MOZeNel Il N3MEHEHUS MPOCTPaHCTBEHHO-BPEMEHHOW H3-
MEHYHBOCTH M3MepeHuil. Tak, Hampumep, B Cilydae yBEITHIEHHUS CKO-
poctH BeTpa bosee 4 M/c, cucteMa OTIPaBisieT KOMaHIy U3MEPUTEIIb-
HOMY OyI0 Ha MEpPEeKII0UYEeHHE CO CTAaHIAPTHOTO Mepruoja U3MepeHHs
1 pa3 B yac Ha KpUTHYECKUi 4 pa3a B yac. U, Ha000poT, TPy CHIKE-
HUH CKOPOCTH BeTpa OYI0 OTIpaBIsieTcd KOMaH/1a Ha IIepexo/] B CTaH-
JAPTHBIA PeXUM. DTO MO3BOJISET O0Jiee KAaUeCTBEHHO MPOU3BOIUTH
M3MEPEHMsI JIOKAIBHOW OBICTPONPOTEKAIOMed N3MEHYHBOCTH T1apa-
METPOB OKPYXKaroIIel Cpelbl M 00eCTIeYMBaeT CYIIECTBEHHO TTydlliee
Ka4ecTBO pacrpeIeIeHHOro MOHUTOPHHTa THHAMHUYECKHUX MTPOIIECCOB
B MOPCKOM cpefe.

Pa3zpaboranHast cuctema sBIseTCS MaCIITAOMPYEMOi 1 TIO3BOJISIET
MOJKJII0YaTh K HEM K HEW M3MEpHTENbHBIC TUIaTGOPMBI Pa3THYHBIX
TUIIOB.

BAJIMJAIINA METOA0OB BOCCTAHOBJIEHUA
CIHEKTPOB MOPCKOI'O BOJIHEHUS B HIMPOKOM
JAUAITA30OHE JJIMH BOJIH 11O CTIYTHUKOBBIM "

KOHTAKTHBIM JAHHbBIM

Bonayp B.I'., JIlynos B.A.2, Mypbinun A.B.!

YHUU « ADPOKOCMOCY, 2. Mockea, Poccus
MIU, 2. Cesacmononn, Poccust
vgbondur@aerocosmos.info
dulov1952@gmail.com
amurynin@bk.ru

KiioueBble ¢/10Ba: JUCTAHIIMOHHOE 30HIMPOBAHKE, a9POKOCMUYECKUE
I/I306pa)KeHI/I$I, CIICKTPbI BOJIHCHMSI, TTOBEPXHOCTHOC BOJIHCHHC,
00paboTka n300paKeHUH.

Boccranosnenne CIICKTPOB BETPOBBIX BOJIH 110 CITYTHUKOBBLIM OII-
THUYCCKHUM I/I306pa)KeHI/I$IM MOpCKOﬁ MOBEPXHOCTU CBEPXBBICOKOI'O
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paspemenus (~1 M) UMeEeT OYEBHAHYIO MPAKTUYECKYI0 U HAyYHYIO
LHEHHOCTb. XOTsI MOJXOBI K BOCCTAHOBIICHHIO CIIEKTPOB OIMCAHBI B
JIUTEepaType U MPUMEHEHBI B €IMHUYHBIX TEMAaTHUYECKUX HCCIIe]0Ba-
HUSX, Ipo0JieMa PYTHHHOTO TOJMYYeHHS CIIEKTPOB M3 CITyTHHKOBBIX
M300paKEHUI OCTACTCS OTKPHITOW. PeanbHBIC TMPOIBIKEHUS B HEH
MOTYT OBITh TOCTUTHYTHI, B YaCTHOCTH, B PE3YJIbTaTE I[eJICHATIPaBIICH-
HBIX TOJCITYTHUKOBBIX 3KCIIEPUMEHTOB C MPSIMBIMH H3MEPEHUSIMU
CIIEKTPOB B HATYPHBIX YCIOBUSIX.

[NoacnyTHHKOBBIE SKCTIEPUMEHTHI ObUTH TIPOBEEHHI ¢ UepHOMOp-
cKolf ucciemoBaTenbckoit miaTdopmel MI'M PAH (moc. Karusemnn).
CpemKa akBaTOpHH, OKpYXaromie miargopmy, ObUTa BHITTOTHEHA CO
cnyrauka GEOEYE (manxpowm, paszpemenue 0,5 M), M3mepenue BeT-
POBBIX BOJIH OCYIIECTBISUIOCH PEIIETKON M3 HIECTH CTPYHHBIX BOJTHO-
rpagoB. [IpocTpaHCTBEHHBI CHIEKTP BOJH OBLI OIICHEH C TOMOIIBIO
npsaMoro merojga Mapka JloHenaHa, OCHOBAaHHOIO Ha BEWBIIET-aHa-
nu3e BonHOTpadmaeckux 3amuceit (meron WDM). Kpome Toro mms
KOPPEKTHOW MHTEPIPETAINH PE3YIHTATOB OBLIN BBHITIOTHEHBI H3MEpe-
HUS (POHOBBIX XapPAKTEPUCTHK MOPCKOH CpEeIIbl, BKITFOYAsi HEITPEPHIB-
HBIC 3aMUCH C TIATQOPMBI CKOPOCTH W HAMpaBlICHHUS BETPA, a TAKKe
cTepeooTOCHEMKa MOPCKOH MOBEPXHOCTH AJISl OLIGHKHU CIIEKTPOB KO-
POTKHX BETPOBBIX BOJIH. B JaHHOM COOOIEHWH TMPENICTAaBICHEI pe-
3yJBTaThl BOCCTAHOBJICHHUS CIIEKTPOB BETPOBBIX BOJH IO CITYTHHKO-
BBIM U300pa’keHUSM, BBITIOJIHEHHOTO PA3TMYHBIMHA METOJIaMH, B CPaB-
HEHUU C HEMOCPEICTBEHHO N3MEPEHHBIMH CIIEKTPAMH.

Pa6ora Beimoanena B HUM «cADPOKOCMOC» nipu puHaHCOBOM
noanepxke POOU (mpoekt Ne 19-55-80021) u B pamkax roc3agaHus
MI'M PAH Ne 0555-2021-0005 (ITpuGperkHbIe UCCIICIOBAHUS).

BJIMSIHUE PEYHOI'O CTOKA HA BEPTUKAJIBHYIO
CTPYKTYPY BOJl BAPEHIHEBA U KAPCKOI'O MOPEU

BykatoB A.A., [1aBiaenko E.A., Conoseit H.M.

MI'U, 2. Cesacmononn, Poccus
pavlenko.ea@mhi-ras.ru

KarwueBbie ciaoBa: Apkrtuka, bapenmeBo mope, Kapckoe mope,
yactoTa Bdiicsns-bpeHrta, BepTukaibHasi CTPyKTypa BOJ, CTOK PEK,
p. [Teuopa, p. O6s, p. Enuceii.
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Ha ocnoBe mansbix peananmnza ORAPS 3a mepuox ¢ 1979 mo
2013 rr. ¢ paspemenuem 0,25°%0,25° mpoBeCHO UCCIIEOBAHUE BIIH-
stHUS cToKa pek [ledopa, O0b u Ennceil Ha uioTHOCTHYIO cTpaTudu-
kauuto Bon bapennesa u Kapckoro mopeit. s uccnenoBanust uc-
MOJIb30BAJIMCH CPETHEMECUHBIC 3HAUCHHUSI MAKCMYyMa 4acTOThI Bsiii-
csusi-bpenTa mo riyOMHE B KaXKIIOM y3Jie CETKU 3a Malk — CEHTIOpb
Ka)XZI0T0 rofia.

[Tomydeno, uro ctok Ileuops! oka3bIBaeT BAMSHNAE Ha THAPOJIOTHU-
YeCKHE YCIIOBHS I0T0-BOCTOYHOI0 paiioHa bapeHnieBa Mops u roro-3a-
naanyo yacte Kapckoro mops. KoaddunmenTs! koppensnun 10cTu-
rarot 3HadeHuii 0,68 B mae u 0,76 B uioHe.

Ob6nactu BrusHUS cToka OOM Ha TUIOTHOCTHYIO CTPaTH(HUKAIIIIO
Kapckoro mopsi HaxomsTcs B IOro-3alagHOM, CEBEPO-3alaJHOM H
LHEHTpabHOM palioHax Mops. MakcuManbHble 3HaYeHUs Ko uiu-
€HTOB Koppemsiuuu usMenstorces ot 0,64 no 0,72 (¢ MakcUMyMOoM B
ntosnie). CTraTUCTUYECKH 3HaYyUMasi KOppessMOHHas CBA3b HalljeHa
TaKXe C CyMMapHBIMUA 00beMaMH CTOKA 3a TpeAlIecTBYomme 3—6 Me-
csneB, ko3hpunments! R3-6 nocturator 0,7 B aBrycre.

Bennunabl k03 (OUIMEHTOB KOPPENSIHA MEXKIY 3HAYCHUSIMH
MaKCUMyMa 4YacToThl Bsiicsns-Bpenra mo riayOoune u cymMMapHBIMH
oobeMaM crtoka Enmcest 3a mpeamectByromue 6—9 MecsieB JOCTH-
raroT 3HAYUMBIX HOJIOXKUTEIBHBIX 3HAUCHUH BOJIM3M MOOEPEKbs MO-
nyoctpoBa TallMbIp, YTO OMpEnENseTCs «BOCTOUHOMW» CXEMOM pac-
MIPOCTPaHEHMsI peuHbIX Box Mo akBaTtopuu Kapckoro mopsi. Makcu-
MaJIbHbIE BEJTMYMHBI KO3((HUIIEHTOB KOPPEIALMHI JOCTUTAI0T 3HAUE-
gt 0,56 B nrone, 0,60 B urone.

OCOBEHHOCTH 3ATOKOB YEPHOMOPCKHUX BO/|
B AKBATOPHUIO A3OBCKOI'O MOPI 11O
CIIYTHUKOBBIM U MOAEJIBHBIM JAHHBIM

Bacunenko H.B., Measenesa A.B., KyOopsikoB A.A.,
AneckepoBa A.A., Ctannunbiii C.B., Musok A.U.

MI'U, 2. Cesacmononw, Poccus
nadinkot.nk@gmail.com

KnaioueBble ciaoBa: AzoBckoe Mope, UepHoe Mmope, Kepuenckmit
MpoJIuB, cityTHUKOBbIE cHUMKH, MODIS.
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A30BCKOE MOpPE — aKBaTOpHs BHYTPEHHET O THIIA, 111 KOTOPOH Xa-
paKkTepHa OTHOCHUTEIbHO HM3Kas COJEHOCTb, BBIPAKEHHOE BIIUSHUE
PEYHOT0 CTOKa M MHTEHCUBHOE MIEpEMEIINBAaHUE BO/I.

Yepes KepueHckuil mposivB, COeAMHSIONINN A30BCKOE MOpE C
UYepHbIM, OCYILIECTBIAETCS HENPEPBHIBHBIA BOAOOOMEH MEXIY 3TUMH
aKBaTOPHSAMH, TIpUYEM, B OOJbIIeM oOBeMe W Halle HaOromaeTcs
TPaHCHOPT a30BOMOPCKHX BOJI B YePHOMOPCKHI Oacceiin (mpenmylie-
CTBEHHO HM3-3a Pa3HOCTH B ypoBHE Mopeil). OQHAKO MpH pazInyHbIX
THIPOMETEOPOTIOTHUECKHUX CUTYAIUSX PETUCTPUPYETCS IIEPEHOC Yep-
HOMOPCKHUX BOJI B aKBATOPHIO A30BCKOI'O MO

B nanHOM HccienoBaHNM 3aTOKH YEPHOMOPCKUX BOJ BBISIBIISUIUCH
no crnytHukoBbiM jgaHaeiM MODIS Aqua, MSI Sentinel-2, OLI
Landsat-8 3a neproa 2003—-2020 rr. J{oMOJHUTETBHO TPUBICKATHCH
nanaeie  Monenu NEMO, ¢ mpocTpaHCTBEHHBIM —pa3pelieHHeM
1,16 km, conmepxanirie HHHOPMALIUIO O COJIEHOCTH B A30BCKOM U Yep-
HOoM Mopsix 3a nepuoa 2008-2009 rr. 11t aHanu3a BIUSHAS BETPOBBIX
ycioBUi Ha (YOPMUPOBAHNE YEPHOMOPCKHX 3aTOKOB HCIOIb30BAINCH
nanabie NCEP ¢ 6-gacoBoii auckpetHocThio 1 ERA-5 ¢ wacoBoit muc-
KPETHOCTBIO.

3arokn YepHOMOPCKUX BOJI pETYISIPHO HAOIIOAIOTCS IO CITyTHH-
KOBBIM JIaHHBIM H3-32 PAa3HUIBI B THAPOONTUYECKUX XaPaKTEPUCTH-
kax BoA. Tak, Boasl UepHOro Mops coziepkar B ceOe MEHbIIEE KO-
YEeCTBO B3BEILIEHHOTO BEILIECTBA, O0Jiee HU3KYIO KOHIEHTPALHIO XJIO-
poduina-a, a TaKke OTIMYAIOTCS TI0 TEMIIEPAType B 3aBUCHMOCTH OT
BpeMeHH roja. Yare Bcero Boasl YepHOro Mops pacrpoCTpaHIIOTCs
B IOKHOW M IOTO-BOCTOYHOM 4YacTH A30BCKOTO MOpS, IMpEeHMYyIIe-
CTBEHHO B OCEHHE-3UMHHUI NIEPHO/T BPEMEHH.

D70 Takxke noarBep;kaaeTcs AaHHbIMUA Moaenu NEMO o coneno-
ctu. [locrymnenue 6onee coieHbIx Box UepHOTO MOPS B aKBATOPHIO
A30BCKOT0 MOp# yare 1 B 0oibiieM 00bemMe HaOII0Jat0Tcs B XOJI0-
Hoe Bpems rona. [Ipu paccMoTpeHnn mpoduieii BepTHKaIbHON U3-
MEHYHMBOCTH COJIEHOCTH 110 MOJIETIFHBIM JIAHHBIM, OBIJIO OOHAPYKEHO,
YTO KaK MpaBmIIO, O0Jiee CoJieHbIe BOJABI MPOHUKAIOT HAa TIyOMHE OT
2 M 1 HWXeE, M3-32 YeT0 CIIydyan YePHOMOPCKHX 3aTOKOB OOHApYyKUBa-
IOTCS] Ha TIOBEPXHOCTH 110 CITyTHUKOBBIM JaHHBIM Ha HEKOTOPOM pac-
cTosgHuM oT KepueHckoro nponuaa.

OpHNM U3 yCIIoBUi pacipocTpaHeHnss YepHOMOPCKHUX BOJ B aKBa-
TOPUIO A30BCKOTO MOPSI SIBJISIETCSI BIMSTHIE HHTEHCUBHBIX M YCTOHYH-
BBIX BETPOB I0KHBIX HAIPaBIICHHI (CO CKOPOCTHIO OT 6—8 M/c). Takxke
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Bozb! YepHOTro MOpsI MPOHMUKAIOT B aKBaTOPHIO B pe3ybTaTe HaroHa
BoJI, 00ycioBiIeHHBIN ycunenneM OcHoBHOro YepHOMOpPCKOTo Teue-
HUS B 3MMHHI TIEpPUO]] BPEMCHHU.

HccnenoBanne BogqoooMena Mexay YepHbM 1 A30BCKUM MOpEM
ocCyIecTBIsIIoCh B paMkax ['oczamanus 0555-2021-0003. Uccnemo-
BaHHE ONTHYECKUX CBOWCTB BOJ BBIMTOIHEHO MPH MOIEPIKKE TpaHTa
PODU 20-35-70034.

FI/II[POMETEOPOJIOI:I/I‘IECKI/Iﬂ MOHHUTOPHUHI
HA CTAIUOHAPHOU OKEAHOI'PAOUYECKOU
IINIAT®OPME B 2011-2020 I'T.

I'apmamos A.B., Mapromkun F0.A.,
Toaoknos 10.H., Koposymikun A.H.

MI'U, 2. Cesacmononwv, P©®
ant.gar@mail.ru

Kurouessle ciioBa: UepHoe Mope, BOJIHBI, BETEP, MOHUTOPUHT.

C 2011r. Ha craumoHapHOW okeaHorpaduyeckoil miatdopme
(COID), pacrionoxenHoii B npuOpexHoii 30He (600 M ot Gepera) 10xk-
Horo 6epera Kpeima (nirT. Kanusenu), mpoBOIUIICS THIPOMETEOPOIIO-
TUYECKUA MOHHMTOPUHI (BBICOTHI BOJIH, CKOPOCTh M HarpaBjieHHE
BETpa, TEMIepaTypa Bo3ayXxa U MoOps, aTMOc(hepHOE JaBJICHNUE, OTHO-
CHUTENbHAsl BIQXKHOCTh) C TIOMOIIBIO pa3paboTanHoro B MI'U kowm-
miekca cbopa ruapomereoposiorudeckux aaHHbix (KCI'J]). Obuio
YCTaHOBJIEHO 00OPYIOBaHME ISl THIPOMETEOPOIOTHYECKOr0 MOHU-
TopuHra. [ljis u3MepeHust BHICOT BOJIH HCIIONIb30BAJICS BUTOW pe3H-
CTHBHBIN BOJIHOTpad) ¢ TUCKpETHOCTHIO omnpoca 4 'l 1 BO3MOXKHO-
CTBIO PErHCTPALMH BBICOT BOJIH 710 10 M. JaTuuK 11 M3MEpeHus CKo-
poctn u HampasieHus erpa (M63MP) pacromarancss Ha BBICOTE
21 metp Hajx ypoBHEM Mopsi. B naHHO# paboTe CKOPOCTh BETpa Mpu-
BOJWIACH K CTaHIapTHOU BhIicoTe 10 M 1o dopmyre, mpeamnoarao-
el HaJu4yue JOrapu(MUUecKOro MOACIOs U HEHTpaIbHOM CTpaTH-
¢ukanuu. 3a mepuop HadmoaeHwit ¢ 2011 1. mo aexadbps 2020 r. 66110
nosrydeHo 6onee 340 ThIC. OCpPETHEHHBIX U3MEPEHUN THIAPOMETEOPO-
JIOTUYECKUX TTapaMETPOB.
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ey HacTosmie pabOTHI COCTOsIAa B aHAIHM3€ W3MEPEHHBIX Ha
COII BeTpOBOIHOBBIX XapaKTEPUCTUKAX.

B pesynbraTte ananusa BeTpoBbix n3mepenuit Ha COIl, koTopslii ¢
nepepbiBaMu oxBaTbiBaeT 10 jetT, ObUIO MOMYyYeHOo, YTO HAaMMEHbBIIUE
CpeAHeMecsYHbIE CKOpOCTH BeTpa Obuim B aBrycte (4,7 m/c), a
HanOombiue — B Aekadpe (7 M/c). B Toxke BpeMs 3SHAUNMBIX pa3IHuui
B aMIUTUTYaX MaKCUMaJIbHBIX CKOPOCTEH BETpa, 3aperHCTPUPOBAH-
ueix Ha COIl, Mexay netHuMu (26,6 M/c) u 3umMHUMH (29,3 M/C) Me-
CsIIIaMU HE HAOJII0JAeTCsl, IPU 3TOM MOPBIBBI BETPA TOCTUT AN 3HaUe-
Huii 41,6 m/c.

tunessie ycmoswust (o 0,1 m/c) Habnromamucs Bcero B 1,1 % Becex
ciydaeB. JlomuHaupytommmu Osuta cnadbsie Betpa (0,1-5 M/c) Ha HuX
Boimazact 47 % Bcex BeTpoB. YMepenHusbie Betpa (5—10 m/c) peructpu-
posanuchk B 31% curyauuii. Ha cunsnsie Betrpa (10—15 m/c) mpuxoau-
nock 15,1 %. Kpenkwuii Berep (15-20 m/c) 6b11 B 3,3 %. LlITOpMOBO#
Berep (20-25 wm/c) Obut m3meper B 0,3 % Bcex BeTpoB. CHIIBHBIM
mropMm (25-30 m/c) madbmonancs B 0,04 %.

B Teuenun roga nHambomnbinyro (24 %) MOBTOPSAEMOCTH WUMEIH
BeTpa B HampaBieHus, pexe ObuM peructpupoaiuch Berpa CB
(18 %), 3 (17 %), C (12 %). Betpa }03 u C3 pymO0B HabI0IATUCH B
11 % u 6 % ciy4aeB COOTBETCTBEHHO. Peke Bcero BCTpeuanuch BeTpa
OB (3 %) u 1O (2 %) nanpasnenwuii. B rpynme ciaObix BeTpoB Haubo-
Jee 4acTo (MOBTOPSAEMOCTh NpUMepHO 1o 18 %) nmenu mecto BeTpa
C, CB, B nHanpasneHnii. B ymMmepeHHBIX U CHJIBHBIX BETpax JOMUHH-
pyrot B (30-37 %), 3 (19—24 %) u CB (19-20 %) nanpasnenwus, tO u
OB pymObI npakTHYecKH He ObUTH 3aperucTpupoBanbl (MeHee 1 %).
Kpenkuii u mrropmoBoii Betep B parione COII 38 % Bcex cimydaeB ObLt
B nanpasienusi, Heckoibko pexe (21 %) — CB. Kpenkuii Betep 1O u
OB nourtn He Habmonancs (menee 0,1 %). Berpa 6omee 25 m/c ObH
tosibko B (60 %), CB (25 %), C3 (13 %) u C (2 %) HanpasjicHUI.

[onyueno, uro cnadoe Boinenue (Hs =0,1-0,5 m) uvamie Bcero
HaO0JI01aN0Ch B JieTHUE Mecslibl (74 %), nerkoe BoiHenue (Hs =0,5—
1,25 M) TOMHUHUpPYET B 3UMHHE MECSIIBI, TOBTOPSIEMOCTh JaHHOTO
THUIIA BOJHEHUs cocTaBsieT oosee S0—63 %, moBTOPsEeMOCTh YMEpPEH-
Horo BonHeHus (Hs =1,25-2,5 m) cocrarinser npumepno 6 %, OypHoe
BonHeHue (Hs =2,5—4 M) ObII0 3aperucTpupoBaHoO TOJIBKO B SIHBAPE U
¢despaie (0,1 u 0,4 %). MakcumaibHasi BRICOTA BOJIHBI, U3MEPECHHAS
Ha COII B 2011-2020 rr., cocraBnsuia 6,4 M (1exadps).

HccnenoBanue BBINOJIHEHO B TeM l'ocynapcTBEHHOTO 3aiaHUs
Ne 0555-2021-0002, Ne 0555-2021-0005.
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XAPAKTEPUCTHUKA THAPOPUSNYECKOI'O PEXKUMA
AKBATOPUHU CYXYMCKOM BYXThI

I'nuoa 51.B., Ix6a S1.A.

ALY, 2. Cyxym, Abxazus
UDAHA, 2. Cyxym, Abxazus
Yana_akya@mail.ru

KuroueBble cjioBa: BETpOBOW peXUM, BOJHEHHE, CKOPOCTh BETpa,
LITOPM, YPOBEHb MOps, TEMIIepaTypa.

HawnGomnb1ieit cpeqHeromoBoii MoBTOPSIEMOCTHIO B akBaTopin Cyxy-
McKo#t OyxThI 3a 1999—2020 rr. o6naaaror BosHb! FO3 (32,9 %) Hanpas-
JIeHWs, HauMeHbIei — BomHbl B HarpaBnenus (10,66 %). Hanbomnbireit
MOBTOPSIEMOCTBIO B 3UMHUI neproy obnagatoT BoiHbl FOB Hampasie-
nus (38,5 %), B neTHuit nepron — BosHbl FO3 Hanpaeienus (36,8 %).
W3 cpaBHUTENBHOIO aHAIM3a JAHHBIX ABYX nepruogos 1999-2009 rr. u
2010-2020 rr. cnemyer, yro nproputeT KO3 HanpaBiieHHs B TETUIBIH T1e-
PHOZ BpeMEHH COXpaHsieTCs, OTHAKO B 3MMHHI MEpUOJ TIpeodiagato-
wee FO nanpasnenue BomHeHUst Mopst MeHseTcst Ha FOB. Jlerom nosce-
MeCTHO Tipeobiagaer BonHeHue cwioit [-11 6anna, moBropsieMocTh KO-
Toporo coctasisieT 85,4 %. 3umoit moBTopsieMocTh BoJH cuion [-11
Oama ymenbmiaercs 110 69,1 %. BomHsl BeICOTO# Ooj1ee ofHOTO MeTpa
(111-V 6asutoB) yarie Bcero HaOJIIOIAl0TCs B 3MMHUIA TIEPUOJT, TOBTOPSI-
e€MOCTh UX focturaet B 3ToT nepuoA 30,9 %, 9To 0YeBUIHO CBSI3aHO C
ycHIeHneM aTMOoCc(hepHON IUPKYIISIAN B 3TO BPEMsI.

Haubonpimas moBTOpsieMOCTh IITOPMOBOM aKTUBHOCTH cHioi 11—
V OamioB Habmomaercs B hespaie (29,9 %). C derpains nmoBTopse-
MOCTb IITOPMOB ITOCTETIEHHO YMEHBIIASCh JOCTUTAeT MUHIMAaIBLHOTO
3HadeHus B mae (12,2 %). Hambompimas ce3oHHAs TOBTOPSEMOCTH
LITOPMOBOI aKTUBHOCTH HaOJIOJAeTCsl B 3UMHHUI [IEPUOJ M COCTaB-
nsiet 27,64%, HanMeHbIast - B aetHuid nepuon (15,81 %). 3a mocnen-
Hue 18 et Habmo1aeTcs TeHICHIIUS CHIDKCHIS YaCTOTHI IITOPMOB Ha
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20,2 %. B 55,5 % ciyuaeB HanOobIIast MIOBTOPSEMOCTH IITOPMOB CH-
JI0# OT 3 10 5 GayoB mpUXoauTcs Ha GeBpaib, B 44,5 % ciaydyaeB —
Ha MapT, HOSIOPb U IeKa0oPb.

3a mocnenHee AecsATUIETHE HAUOOJbIIAS MOBTOPSEMOCTh BETPOB
XapakTepHas Ul 3 HampaBieHus cMeHwiack Ha CB nHampasnenue.
B netHnii ce30H B akBaTOpuu IpeobiamaeT BETPOBOE BOIHEHHE 3
HarnpasiieHHs ¢ ToBTopsieMocThio 21,81 %, B 3MMHUII ce30H — BETpOBOE
Bonnenne CB nanpasnenust (27,11 %). MakcumanbHas MOBTOpsie-
MocTb BeTpoB CB roprsonTa, BbI3BIBAIOIIMX HATOHHbIE IPOLIECCHI CHO-
COOCTBYIOT OBBILICHHUIO YPOBHSI MOPS B XOJIOJHBIN IEPHOJ BPEMEHH.

MaxkcuMmanbHOe 3Ha4eHHEe YpOBHs Mops B akBaTopuu CyxXyMcKon
OyXThl HaOMIOAETCS B MIOHE U COBIAAAET ¢ MAKCHMAJIbHBIM 3Haue-
HueM pacxoza Boasl 300 M¥/cek. C UIONS, B CBA3M C yMEHBIICHUEM
MPUTOKA PEYHBIX BOJ W YBEJIMYCHHEM HWCIApPEHUS! C MOBEPXHOCTH
MOpS, pacX0Jl BOJbI HAYMHAET PeodaiaTh Hall MPUXOAOM U YPOBCHb
MOpSI HAYMHAET MMOHMKATHCSI BILIOTH 110 ceHTA0ps (-2,30 cm). Campblit
BBICOKHI KO3(p(PUIIMEHT KOPPENSIIHA MEKAY CYMMAapHBIM PacxolloM
BOJZIBI U YPOBHEM MOpPEM OOHApYXKEH B IEPHOJ C aIlPes 10 OKTIAOpPh
r=0,92. B 3uMHuil nepuoj KoppersiuoHHas CBSI3b MEXAY MapameT-
pamu He OOHApy>KWBaeTcs: B 3UMHHUH mepuoJ OoJibliiee BIUSHUE HA
YPOBEHb MOPSI OKa3bIBAET HATOHHOE SIBJICHUE.

Ha npotsbkenuun Hadmomaemoro nepuoaa (1994-2020 rr.) makcu-
MaJIbHBIE CPETHETOZI0BBIC 3HAUCHHUS TeMItepaTypsl Bo3ayxa (18,6 °C)
u Bogsl (18,6 °C) Habmomanuck B 2010 r. 1 2018 1. COOTBETCTBEHHO.
B 2011 r. npon3omnuio cymecTBEHHOE CHUKEHHUE CPEHET0JJ0BOM TEM-
niepaTypsl BoAsl Ha 1,9 °C, Temnieparypsl Bo3ayxa — Ha 4,0 °C. Pe3kuit
craJi TeMIlepaTypsl BoAbl ¥ Bo3ayxa B 2011 rT. 0OBACHSFOTCS U3BEP-
KEeHUeM BynkaHa Disipbstinariekyb B Mcnanauu B anpene 2010 r.
TemmnepaTypa MOpCKOM BOJIBI 3a MOcCjeAHHUE 27 JEeT MOBBICKIACH HA
1,13 °C, temneparypa Bo3ayxa Ha 2,0 °C

Pabota mo o0pemMy MaTepuaia ¥ CTCIICHH aHAIM3a IO3BOJISIET 1aTh
XapakTepUCTUKY THApodr3ndIeckoro pexunma akaropuu CyxyMcKon
OyXTHI.
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INEPEHOC BO/Ibl, TEIIA 1 COJIX B IIPOJIMBE
KAPCKHME BOPOTA

I'opaeeBa C.M., /lemona JI.B.
PITMY, o. Cankm-Ilemepoype, Poccus

KuaroueBbie cioBa: CMEMS GLORYSI12V1, o0bemMHBIIH pacxof,
MOTOK TeIIa, MOTOK coyii, Kapckue BopoTa.

B nmpkynanum Boz apKTHUECKOro OacceiiHa OOJNBIIYIO pOJb Hr-
paet BogooOMeH Mexy bapenueBsim 1 Kapckum Mopsimu uepes mpo-
muB Kapckue Boporta. Lenpro paboTsl SBIsIaCh OlEHKa 0OBEMHOTO
pacxosa, TOTOKOB TeIuia ¥ conu yepe3 nponus Kapckue Bopota u ux
W3MEHEHUH 3a MOCIeTHUE ACCATHIICTHS.

B kadectBe 0a3pl HMCXOIHBIX JAHHBIX HCIIONB30BaH pEaHAH3
CMEMS  GLORYSI12V1  mopckoit  cayx06s1  Copernicus
(https://resources.marine.copernicus.eu/?option=com_csw&view=
details&product_id=GLOBAL_REANALYSIS_PHY_001_030).

PaccmatpuBancs mupoTHbIN pa3pes no napamienn 70°25' ¢. mi. Ha
monrote oT 57°5' mo 57°45' B. n. (ot HoBoli 3emiu Ha 3amaje 10 Ma-
TepuKa Ha BOCcTOke). M3 apxuBa uepe3 5' (2979,6 M) BbIOMpanHCch
CpeJHEMECSYHbIE 3HAUCHUS MEPUINOHAIBHON COCTaBJISAIOIIEH CKOPO-
CTH T€UEHHS, TEMIIEPATyphl U COJICHOCTH BOJBI HA 18 rOpHU30HTaX UC-
xozst u3 penbeda aHa ot 0 1o 47,4 M 3a nepuon ¢ siaBaps 1993 r. o
nexadpb 2019 r. Jlns kaxxaoi s9eiku pa3pesa OTASTHO pacCYUTHIBA-
JCh 00OBbEMHBIHN Pacxo, MOTOKH TEILIa M COJIU 110 CTaHAAPTHBIM (op-
MyJiaM, KOTOpbIE TIOTOM CyMMHpOBaJucCh. [IoTOK Terma paccmartpu-
BaJICs OTHOCHUTENIBHO Temrepatypsl 3amep3anus Bojsl (—1,8 °C). Co-
JIEHOCTh — OTHOcUTEIRHO 0,0 T/KT.

B MHOTrONETHEM yCpenHeHHHn OCHOBHOM MOTOK BOJBI uaer u3 ba-
penteBa Mops B Kapckoe. MakcumalibHbIe 3Ha4€HHUS CKOPOCTH OTMe-
qarotcss y HoBo3eMenbckoro CkiioHa B MPUIOHHOM ciioe (55 cMm/c) u B
LEHTpaJbHONW YacTH pa3pe3a Ha moBepxHocTH A0 15 M (50 cm/c).
Haumenbinuii moTok — Ha mienbdhe B npuOpexHbix 30Hax (10 cm/c).
Ha mensde Hooit 3emnu otmedaercs mpotuBoTedenue u3 Kapckoro
Mopsi B bapentieBo co ckopocteio 10 cm/c.

Pacnipenenenne TemmnepaTypsl BOJIbI Ha pa3pese MOKa3bIBAET SAPO
TEIUION BOJBI B LIGHTPE pa3pe3a B MOJNOBEPXHOCTHOM CJIO€ C MaKCHU-
MyMoM Ha ropuzonte 5 M (1,2 °C). Haubonee xonoanas Bosia B Ipu-
JIOHHOM cJjioe BeipakeHa y HoBozemenbckoro ckiona (0,1 °C).

225



Cexkuust 2 «Mopckue HaOmoaaTeNbHbIe CUCTEMBI: METOIbI, CPEACTBA U PE3YIBTATH»

CpenHsisi MHOTOJICTHSISI COJICHOCTh BOJBI H3MEHSCTCS 3HAYM-
TeJbHO. B BOCTOYHON MENKOBOAHOM YacTh pa3pesa A0 JOJITOTHI
58° B. 1. conenocts HauMmeHsbIas (32,2 I/Kr) U yBeJINYUBACTCS K 3a-
najay u ¢ NIyOMHOM, M JOCTHraeT MaKCUMyMa B MIPUIOHHOM CJIO€ 3a-
magHoro ckioHa (34,3 r/xr).

CpeHuii MHOTOJIETHHE 3HAUCHHS TOTOKOB Yepe3 pa3pe3 COCTABIISIIOT:

— st oobeMHoro pacxona — 0,40 Cg;

— qusg notoka temia — 4,09 TBt

— g noToka coim — 13,8 Kr/c.

[lo cpenHeronoBeIM 3HAUEHUSAM OTOKOB 3a epuoxa 1993-2019 rr.
OBLTH OIICHCHBI JIMHEHHBIC TPEH TbI. BBISBIICHO, YTO BCE TIOTOKH 32 UC-
CJICAIyeMBIil MEePHOJ CTATUCTUYCCKA 3HAYMMO YBEIHUYWINCH Kak 3a
CUET yCHIJICHUSI 00bEMHOI0 Pacxoia, TaK U 3a CUET MOTEIJICHHUS U 0CO-
JIOHEHHS BOJbL. BennunHa TpeHaa i TeueHHs CocTaBisieT 4 cM/c 3a
10 net, nns Temnepatypsl Boasl 0,63 °C 3a 10 ner, ans coaeHOCTH
0,2 r/kr 3a 10 Jyiet, 4TO ONpeeIIIeT YBEIUUYCHUE 10 TPESHIY 33 BECh
nepuoz, oobeMHoro pacxona — Ha 40 %, moroka Temia — Ha 140 %,
motoka conu — Ha 41 %.

[IporuBoreuenne Ha mmenshe Hopoit 3emMnam XOTS W HE3HAYH-
TEJBHO B 00IIIEM IIOTOKE, HO TaKXKe YCHIIMBAJIOCH 33 MCCIIEyEeMBIi T1e-
puon co ckopocteio 0,12 cMm/c 3a 10 ner.

[onyJyeHHBIE OI[CHKH C YYETOM TPEHJIOB XOPOIIO COTTIACYIOTCS C
MOJYYeHHBIMHU paHee JAPYTUMH HccieaoBaTensMu. Hanpumep, Mac-
noBckuii u ap. (Maslowski at al., 2004) B nponuse Kapckue BopoTa
st nepuoga 1979-2001 rr. noiayyuwnu CpeJHUE MHOTOJIETHHE
orenku moTokos 0,32 Cs, 0,70 TBT 1 10,6 KT/C COOTBETCTBEHHO.

BUOJIOTUYECKAS CUCTEMA PAHHEI'O
OBHAPY/KEHMUSA JJISA AKBATOPUU I'. CEBACTOIIOJIA

I'pexor A.H.}, Cenesnes U.A.%, KopoBun A.H.?,
Tpycesuu B.B.}, Pazanos B.A.!

HIITC, 2. Cesacmonoaw, Poccus
AO «Konyepn «Oxeannpubopy, e. Cankm-Ilemep6ype, Poccus
oceanmhi@ya.ru

Karouesbie cioBa: BEWS, aBromaTi3npoBanHbii OMOMOHUTOPHHT,
9KOJIOTHsl, 3arPsI3HEHHUE.
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B BoaHO¥ cpene MBI IMeeM AeII0 C OTHOBPEMEHHBIM BIMSAHUEM Ha
9KOCUCTEMY CJIOKHON CMECH MHOTHX THICSY 3ar psI3HAIOLINX BEILIECTB.
Cy1ecTByOINEe CHUCTEMbl KOHTPOJISI BOAHOM CpeAbl, OCHOBAHHBIE
MPEUMYIIECTBEHHO Ha (DU3MKO-XMMHUYECKHUX METO/AaX, TPYAOEMKH,
JOPOTOCTOSIIIH, AAat0T (hparMeHTapHbIE CBEJCHUS 1 MTO3BOJISIFOT OXBa-
TUTH TOJIBKO Y3KHUH CIIEKTP 3arpsi3HSIIOMNX areHToB. M3-3a MHOT000-
pa3usi HEOOXOAMMBIX JATYMKOB M MX MHEPLUOHHOCTH B CHCTEMax
KOHTPOJIsI HEBO3MOXKHO CBOEBPEMEHHO OOHApY)KUTh BHE3AIIHBIE BbI-
OpOCHl 3arpsA3HEHHH, a, CIEeN0BATENBHO, B MPHUHIMIIE HEBO3MOKHO
OIIEPAaTUBHO ONPEAEIUTh CTEICHb OMACHOCTH TOI'O MJIM HHOT'O areHTa
IUIs1 SKOCHCTEMBI M YeJIOBeKa B TOM 4ucie. s pereHus npoOieMbl
0o0HapyKeHHUS TEXHOTEHHBIX WM OMOTEHHBIX KaTacTpod B MPHPOJIO-
OXPaHHOH MIPAaKTUKE B MUPE BCE OONBLIYIO POJIb UTPAIOT AaBTOMATH3H-
pOBaHHBIC OMOJJICKTPOHHBIE CHCTEMBI, T. H. CHCTEMBI PaHHET0 OOHa-
pyxenusi (BEWS — Biological Early Warning Systems), B KOTOpbIX
HCIIOJIb3YIOTCS B KAUECTBE CEHCOPOB KUBOTHBIE, BKIIFOUEHHBIE B 3JIEK-
TPOHHYIO CXEMY PETUCTPALIMH TEX MU UHBIX (PU3HOJIOTHYECKUX OHO-
XUMHUYECKUX U MOBEIEHYECKHUX MOKa3aTenei. OTH CUCTEMBI, B OTIIH-
4yre OT (PU3MKO-XMMUYECKHX METOJOB MOHHMTOPHHIA, IMO3BOJSIOT B
peaJIbHOM BPEMEHHU MOJy4aTh MHTETPAIbHYIO TOKCHUKOJIOTMYECKYIO
XapaKTePUCTUKY CPENbl, OLICHUBATh Ka4eCTBO BOJBI KaK Cpeibl 00H-
TaHWUA TUAPOOHOHTOB. Takue cucTeMbl, He JaBas MHQOPMALUH O CO-
Jep>KaHUM KOHKPETHBIX 3arpsA3HAIONINX OOBEKTOB, TIO3BOJISIOT TOJY-
4aTh HHTETPATbHYIO HH(POPMALHIO O HEOIaromnoaIy4Yu BOAHON Cpeibl
B PEaJbHOM BPEMEHH.

[IpoBeneHHble NpeaBapUTENbHBIE HCCIEIOBAHUS ObUIM Halpas-
JICHBI Ha BBISIBJICHUE CE30HHBIX OCOOEHHOCTEH MMOBEICHUECKUX PEaK-
LU 4epHOMOPCKHX MHIMH B €CTECTBEHHBIX YCIIOBHAX OOUTaHUS,
orpejieNieHre BDKHBAEMOCTH OMOCEHCOPOB, YCTAHOBJIEHHBIX B KOM-
IUIEKCE aBTOMATHUYECKOTO0 OWOCEHCOPHOTO MOHUTOPWHIA BOIHOM
cpeanl. KoMmruiekehbl ObLIM YCTAaHOBJICHBI KaK B 30HE MOpPs ¢ Hanbosiee
YHCTOW IO TUAPOXUMHUYECKAM TIOKA3aTelsIM BOJOH, TaK M B 30HE BbI-
BOJIa TOPOJICKON KaHAJIM3aMOHHOM ceTu. B pe3ynbTaTe nccienoBa-
HHUW YCTAaHOBJIEHO OTCYTCTBHME CE30HHBIX Pa3jJW4Uil CyTOYHOU puUT-
MUKH JIBHXKCHUS U aMIDIHTYJ(bl PAcKpBITHS CTBOpOK. Kpome Toro,
ObUI1a ITpOBEIeHa CepHs IAOOPATOPHBIX SKCIIEPUMEHTOB I10 OIpeere-
HUIO [I0pOTa YyBCTBUTEIILHOCTH MOJUTIOCKOB K BO3JICHCTBUIO psijia 3a-
IPA3HSIONIMX BEIIECTB U MOATBEPKACHA IPUMEHUMOCTh JAHHOTO Me-
TOJla MOHUTOPHHTA JUIsl ACTEKTUPOBAHUS 3arps3HAIONINX BEIIECTB B
KoHUeHTpanusax Hwke [TK.
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B pamkax OKP «Pa3paboTka v HCIIBITAaHUS OMBITHOTO 00pasia aB-
TOMAaTU3UPOBAHHOTO OMOCEHCOPHOTO KOMIUIEKCA PAaHHETro OIOBellle-
HUS JUIsl DKOJIOTUYECKOTO MOHHTOpHMHITa BOAHOHN cpensdy (Iudp
«OKOOHOKOHTPOJIBY») pa3paboTaHbl, CO3JaHbl U UCIBITAHBI B HATYP-
HBIX ycloBusX (B akBaTopuu I. CeBacTOIONS) 3IEMEHTHl aBTOMATH-
3UPOBAaHHON OMOCEHCOPHOW CHCTEMBI A7l MOHHTOPHHIA BOIHOM
Cpeabl ¢ MPUMEHEHHEM JBYXCTBOPYATHIX MOJUIIOCKOB. OTpaboTana
TEXHOJIOTHs ()OPMHUPOBAHUS AAHHBIX O 3arps3HCHUU AKBATOPHHU IO
VM3MEHEHUIO TOBEICHHS ABYXCTBOPUYATHIX MOJIIIOCKOB B MECTE WX
oOuTaHMs MIPH TOSBICHUN 3arps3HeHni. Pa3paboTaH, H3rOTOBIECH U
WCIIBITAH OTIBITHBIN 00pasell CHCTEMBI, KOTOPBIF COCTOUT U3: Oepero-
BOTO aIapaTHO-TIPOrPaMMHOTO KOMILIEKca, OyIKOBOTO ammapaTHo-
MPOTPaMMHOTO KOMITIeKca (TIOJBOMHBIA W HAJIBOMHBIA MOIYJIH) H
SIKOPHOU CUCTEMBIL.

CoznaBaemast CeTh KOMITIEKCOB aBTOMAaTHIECKOTO OMOCEHCOPHOTO
MOHHMTOPUHIA COCTOSIHUSI BOJTHOU Cpe/Ibl HEOOXOAMMA JIJIsl KOHTPOJIS
U CBOCBPEMCHHOI'O I/IH(bOpMI/IpOBaHI/ISI O MOCTYIVICHMH CTOYHBIX WU
JIbAJIBHBIX BOJ B IJIAI?KHBIC TOPOACKHE 30HbI.

JIEJOBBIE SABJIEHUSA B A3OBCKOM MOPE
B 2020-2021IT.

I'puropenko K.C.

TOHI] PAH, 2. Pocmos-na-/[ony, Poccus
klim_grig@mail.ru

KuroueBble cjioBa: A30BCKOE MOpE, JIEOBBIE SIBICHUS, IPUIIAiA, HUNAC.

Cpenu ommacHbIX SIBIEHUNA A30BCKOTO MOPS MTPOIECCHI, CBSI3aHHBIE
¢ 00pa30BaHUEM U MEPEHOCOM JIbJIa, 3aHUMAIOT HE MOCIIECTHEE MECTO.
JIBYOKYIIMECs JISOBBIC MOJIS Pa3pyIIAl0T THAPOTEXHUIESCKHE COOPY-
JKEHUs, CIIOCOOCTBYIOT JIEJIOBOM abpa3uu OeperoB W CYIIECTBEHHO
OCJIOKHSIOT CyJIOXOJCTBO. Pa3BuTHE X0351CTBEHHO AEATEIbHOCTH B
aKBaTOPHU U Ha 1o0Oepexkbe A30BCKOTO MOPSI CITOCOOCTBYIOT 0CO00M
AKTYaJIbHOCTU U3YUYEHHUs ero JIeNOoBOro pexxuma. Onucanue JIe0Bon
o0ctaHoBKH B A30BckoM Mope B 2020—2021 rr. mpuBeieHO MO MaTe-
puanam [1]. HaGmrogerns 3a 1ej0BBIM MOKPOBOM A30BCKOTO MOPS B
2020-2021 rr. MOKa3pIBAIOT, YTO €r0 Pa3BUTHE HOCHUJIO OYEHb HECTa-
OwIbHBIN XapakTep. Beero 3adgukcupoBano 3 meproia moxoao aHus
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W pocTa IIIOWAaH Jbaa. Mex a1y HUIMH POUCXOIUIIN OTTENEIH C Ipo-
JOJDKUTEIBHBIMU TIEPUOJaMU TIOJIOKUTEIFHBIX TEMIIEPATyp U paspy-
LIeHUS Jbaa. MakcuMalbHOE pa3BUTHE JICHOBBIX SIBICHUHA MPOU30-
1110 BO BTOPO#i mostoBrHE (eBpast. JecaTnbanbHBIM I1b0M OBLIO TO-
KpbITO 0K0JI0 40 % 1unomany Mopst. [Ipu 5ToM, Ne1oBbIe SBICHUS HE
ycIieBaJIn pa3BuBaThes, 10-cM HUIaC M MpHIIAil pa3pylIaiuch B Teue-
HHe HeCKONbKuX aHer. Cepsrit nen Tommmuaon 10-15 cm chopmupo-
BaJICsl TOJBKO B KOHIIE 3MMBI — Hadale BECHBI Y CEBEPHBIX Oeperos
Taranporckoro 3ajwBa, HOCHJI OY€Hb JOKAJFHBIA XapaKTep U TaKkKe
OBICTPO Pa3PYIIMIICS BO BPEMSI MAPTOBCKOTO TIOTETUICHUSI.

Jlenoseie sBmenus 2020—2021 rr. MpeACTaBISIIA OMMACHOCTD IS
CyI0X0JICTBA. [IBMKEHHE CYI0B OCYIIECTBISLIIOCH C JISAOBOM MMPOBOJ-
KOH, 9TO MPUBOJWIO K JOITOBPEMEHHBIM MPOCTOSAM W YBEITHYCHHUIO
3aTpart AJsl CyoBIaienblieB. BeTpoBoli HAroH B COYETaHUU C MOPO3-
HOM morojiol KoHIa )eBpajs NpuBei K 00JICICHESHUIO HACEICHHBIX
MyHKTOB AenbThl JJoHa. [Ipu 3TOM, ONMUCEIBacMbIe OMacHbIe MPUPO/I-
HBIC SIBJICHUSI HE TIPUBEJIH K Pa3pyLICHUIO HHQPACTPYKTYPbI U U305~
LUK [TOCEJKOB.

HUccnenoBanus ocyniecTBIeHb! IpH (PHHAHCOBOH MO/IEPKKE MPO-
exkta POOU Ne 18-05-80010 Omacusie siBinenus «HMccienosBanue u
MPOTHO3 OMACHBIX THAPOMETEOPOJIOTHUECKHX U Te0I0Tr0o-reoMopdo-
JIOTUYECKUX TMPOIECCOB B paioHaX (pyHKIIMOHUPOBAHUS CTpaTermye-
CKUX 00BEKTOB Ha A30BO-UepHOMOPCKOM 1MOOepexbe (MCTOPUIECKHE
Y COBPEMEHHBIE ACIIEKTHI)».

1. EnuHol rocyiapcTBeHHOM cucTeMe nHGopManui 00 00CTaHOBKE
B MupoBom okeane (ECHMO) [Onekrponnsiii pecypc] 1999-2021.
Hentp okeanorpapuueckux gqanasix @'Y BHUNT'MU-MI. URL:
http://193.7.160.230/web/esimo/azov/ice/data/2020-2021/.

CIHEKTPAJIBHBIE U CTATUCTHYECKHE
XAPAKTEPUCTUKHN UBMEHYNBOCTH BO/J]
A30BCKOI'O MOPS B 2014-2020I'T..

I'puropses A.B.

T'OUH, 2. Mocksa, Poccus
ag-privat@mail.ru

KiroueBbie cJioBa: A3oBckoe Mope, CTaTUCTUYCCKHUEC
XapaKTCPpUCTHUKHU, aBTOCIICKTPHI.
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OLEHKH CIIEKTPAIbHBIX U CTATUCTHYECKUX XaPAKTEPUCTHK A30B-
ckoro (u, 1 cpaBHEHUS, UepHOT0) MOpe# OBITH pacCUUTaHbI IO AaH-
HBIM MOpPCKUX ruapomereocrtanuuid Taranpor, Elick, IIpumopcko-
Axtapck, Kepus, Coun, HoBopoccuiick, SInta ¢ AUCKPETHOCTHIO
1 cytku. ns maHHBIX O TeMIIepaType MOBEPXHOCTH BOJ M YPOBHS
Mops1 ObLTH HcToNb30BaHbl JanHbie s 18 wacoB UTC. dns naHHBIX
0 COJICHOCTH — BpeMs HeusBecTHO. [Ipu pacuerax CleKTpoB U3 IaH-
HBIX yJalsaigach UX CE€30HHas cocTaBistomasd. IlorpenHocTs oneHoK
CpemHHX, AUCTIepcuii 1 Ko PHUIIEeHTOB Koppelsanuu Oblta He Oolree
2 %. Wcnonp3oBamuch kak naHHble 3a nepuoy 2014-2020 rr., Tak u
oraensHo 3a 2015 («1o crpoutennsctBa KpbIMCKOro MocTa») U
2019 («mocne crpouTenscTBa KphIMCKOTro MOCTay) TOIBI.

Bo Bcex ncnosib3yeMbIX MyHKTaxX HaOMIOJCHUN W BUAOB JaHHBIX
SIPKO BBIpA)KEHA CUHONTHYECKas cocTaBisiromast. CrieKTpbl H3MEHYH-
BOCTH TEMIIEpPaTypbl, COJIEHOCTH M YPOBHsI 00J1a/1al0T BEICOKOH CTere-
HBIO CXOKecTH. [IMKH CreKTpoB B OOJNBLIMHCTBE CIy4aeB COOTBET-
CTBYIOT ABYM nepuogam: 2—3 u 4—7 cyrkaM. ClIeKTpbl U3MEHYHBOCTH
AzoBckoro u YepHoro mopst BecbMa 0u3Ku. CIIeKTpEI, MOTyYeHHbIC
o nanHeM 2019 1., UMeroT OOJIbIIIee YHCIIO U BEIPAKEHHOCTH ITHKOB
B CPAaBHEHUH C aHAJIIOTaMHU, [TOTYyYEHHBIMHU 110 AaHHbIM 2015 T.

Hns psinoB Temneparypbl K03Q(QUIMEHTBI KOPPEIALUN HE MEHee
94 % mexny myHkTamu A3oBckoro u YepHoro mopei kak ais 2015-
ro, 2019-To roioB, TaK W B Ka)XJIOM IIYHKTE ISl YKA3aHHBIX CPOKOB.
Mexnay nynktamu YepHoro u A30BCKOr0 MOpel KOPPEIUPOBAHHOCTh
3HavYeHuil Temneparypsl — He MeHee 80 %. Beicokue 3HaueHus Ko3d-
(UIMEHTOB KOPPETSAIMK 00YCIIOBJIEHBI KaK OOIIHOCTBIO KPYITHOMAC-
MTAa0HBIX aTMOC(EPHBIX MPOLECCOB, TAK U ONPEACIISIONINM BKIAI0M
BHYTPUTOAOBOI M3MEHYMBOCTH TEMIIEpPATypbl MOBEPXHOCTH BOJ B
A30B0O-YepHOMOPCKOM PETUOHE.

Cpennue Temnepatypsl nosepxsoctu Bog Mid B 2019 r. B cpaBHe-
Hue ¢ 2015-M oka3bIBaloTCA BBIIIE, 4 CPETHEKBAAPATHUECKHE UX OT-
kioHeHus (RMS) — nmxke. IloBeienne TemnepaTypsl BOJl pETHOHOB
MOTYT OBITH MPUUNHON (HOpMHpOBaHUS OOJIe€ CIOKHON CHEKTPalb-
HOM CTPYKTYpHI UX BOJ (TIOSIBICHUS OOJBIIETO YHCIIa TTMKOB). B ToXxe
BpeMs1, yMeHbIlleHHe 3HadyeHnii RMS MoxkeT ObITh IPU3HAKOM H3Me-
HEHUS TEHJCHIUU TeMIepaTypsl B 3TOT nepuoa. B ornuuane ot Yep-
HOTO0, B A30BCKOM MOPE B YKa3aHHBIN MEPHOJ IO TOCTYIHBIM JaHHBIM
I'MC conenocts 3aMeTHO Bo3pociia. B3aumHast KOppenupoBaHHOCTD
3HAYEHUI COJICHOCTH B 000MX MOPSX oKa3biBaeTcs Huke 60 %.
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CpenHue 3HauCHUS yPOBHSI B ITyHKTaX HAOIFOACHUN 32 TIEPUO]T HC-
monb3yeMbIX gaHHbIxX (2014-2020 rr.) Becbma Omm3ku. Jns BeiOpaH-
HBIX YHKTOB C MakcuMaibHbIMU paznuunsmu (Kepus — Eifick) pas-
HUIla cocTaBisieT 7 cM. [t cpeaHux mo Mopsam — 5 cM. st cpeaHux
3HaueHni YepHoe mope-Kepub — 1 cM, 4TO CBUIETENBCTBYET O BBICO-
KO CTENeHW BOJOOOMEeHa My UepHbIM 1 A30BCKUM MOPSMH Ye-
pe3 Kepuenckuil mposuB. YpoBeHb A30BCKOIO MOPSI OKa3bIBaeTCA
MPUMEPHO Ha 5 ¢M HIbKe B cpaBHeHHH ¢ YepHbIM. M3MEHUMBOCTH
YpOBHS B A30BCKOM MOP€ 3HAYUTEIHHO (B pa3bl) IPEBOCXOIUT €€ 3Ha-
yernst B YepHOM Mope. DTOT (QakT OOYyCIOBIEH MEITKOBOIHOCTHIO
AzoBa 1, KaK CJICACTBUC, CYIICCTBCHHBIM BJIMAHUCM BETPOBBIX HAro-
HOB, 0apUYECKUM BO3JIEHCTBHEM U CEHINEBHIX KOIEOaHUH.

PaGorta BhImosHEeHa npy nojyiep ke rpanTa POOU Nel8-05-80025.

®OPMUPOBAHUE U JIETPATALIMSA MHOI'OJIETHEN
MEP3JIOTBI HA HIEJIb®E APKTUUECKHNX MOPEH P®

I'puropres M.H., Makcumos I'.T.

HUM3 CO PAH, 2. Axymck, Poccus
Grigoriev@mpi.ysn.ru

KiroueBble cioBa: moABOAHAs Mep3J0Ta, KPOBIS CyOakBaJbHBIX
MHOTOJIETHEMEP3JIBIX TOPOJl, APKTHYECKWH Ienb(, Jaerpamanus
MEP3JI0ThL, PEJINKTOBAs U HOBOOOPa30BaHHAs MEP3JI0TA.

OOmmpHble 001aCTH APKTUYECKOTO Kpas KOHTHHEHTOB 3aHSATHI
BEYHOU Mep37I0TOH (MK cyOaKBabHBIMU MHOTOJIETHEMEP3JIBIMH T10-
ponamu — CMMII). B neproap! npoiisIx MOPCKHUX perpeccuii 60Iib-
IMe IUIOMAAN MEJIKOBOJIHOTO HIeib(a apKTHYECKHX MOped Obuin
OCYIIEHBI U ITpoMep3aii Ha OOJbIIyI0 TITyOnHy. B HacTodmee BpeMs
penukToBble KOHTHHEHTaNbHbIe CMMII B 3HaUnTENEHOM 00BEME CO-
XpaHuiuch Ha menbde. [logsoanas Mep3nora B mpuOpexHO-1IETb(O-
Bo# 30He Mopeii Bocrounoii Apkrruku PO Habmtoanace B psijae OTHO-
cutenbHO HermyOokux (mo 100 M riayOuHOi#) OypoBBIX MpOQHITEH.
Hannpeix 0 CMMII Ha npurinyOom menbge 3Tux Mopei HeT. iMeroTces
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JIUIIb MaTEMaTHYECKHE MOJENH U KOCBEHHbIE reo(pu3NUecKue AaH-
HBIE, TOBOPSIIME O BO3MOXHOM MX HIMPOKOM PaclpOCTPaHEHUH Ha
menbde. B menom, moaBoaHas Mep3n0Ta B apKTHUECKUX MOPSIX U3Y-
YyeHa KpaiiHe ciabo. JJocTOBepHO HEW3BECTHBI HU €€ MOIIHOCTh, HU
KOHTYPBI paclipocTpaHeHus Ha menbde. Jlanable, Hoay4eHHbIE 10 He-
MHOTOYHCIIEHHBIM OYPOBBIM M TeOo()H3UUeCKUM MPO(UIIsIM Ha TIPH-
OpexHOM 1Ienb(de, MOKa3pIBAIOT 3HAYUTENbHBIC BApUAIINY B YKIOHAX
MIOBEPXHOCTH M TEMIIAX AErpalaliii MEP3JIOThI CBEPXY IPU JOBOJIEHO
«BBICOKHX» TeMrmeparypax (—1, —2 °C) B ee Toimax Ha PacCTOSHUN
y’Ke B TIEPBBIX KHJIOMETpax OT Oepera. YCTaHOBJIEHO, YTO CpeIHUI
ykJIoH (0T Oepera) KpOBIM TMOABOAHOW MEP3JOTHl B MPHOPEKHO-
menbhoBoii 30He Mopelt Boctounoit Cubupu — 0,011 (0,62°), a mua-
na3oH ykJoHOB cocrapisieT ot 0,0002 mo 0,1. YcraHoBieHO Takxke,
YTO CKOPOCTH JeTpaialliil BEpXHUX TOPU30HTOB peauKTOBbIX CMMII
COCTAaBIISICT IIEPBbIE JECATKU CAHTUMETPOB B BEPXHEH YacTH MOJBO-
HOTo OEperoBoro CKJIOHA, YMEHBIIASICh A0 MEPBBIX CAaHTUMETPOB U
Jake MUJUIUMETPOB B IO/l B HUKHEH ero 4yacTH. 9Ta CKOPOCTh OIpe-
JensieTcd AMHAMHYECKHMM DPEXHMOM OEperoBod 30HBI, COCTaBOM,
CTPOECHHEM M MOILIHOCTHIO 3aJICTAIOIIMX Ha KPOBJE MEP3JIOTHI OCal-
KOB, TEMIIEPaTypoi U COJICHOCTHIO MPUIOHHOTO CJIOSI BOJIBI, a TaKkKe
XapakTepoM THIPO-TUTOIUHAMUYECKAX TPOLECCOB B MPHOPEKHOM
30He menbda.

[Ipoananu3upoBaHHbIE TaHHBIC MTOKA3BIBAIOT, YTO B MPHOPEKHO-
menbQoBoii 30He Mopeii JlanteBbix U BocTouno-Cubupckoro moj-
BOJIHAsI PENTUKTOBAs MEP3JIOTa paclpocTpaHeHa Ha OoJblIe 4acTu
MOJIBOJTHOTO CKJIOHA B IPUOPEKHO-111eTb(POBOI 30HE Mopei. HoBooO-
pasoBanubsie CMMII dhopmupyroTcst B mipeaenax aBaHIIENbT U B Mell-
KOBOJIHBIX 3aJIMBaXx, TJI€ Pa3BUTHI MPOIECC aKKyMYJSAILUU OCAIKOB,
py TITyOWHAX BOABI MeHee 2,5 M.

OcoGeHHocTH 3BONIOLIMK BepXHHUX ropu3zoHToB CMMII 3aBucsT
OT psifia (GaKTOPOB: TEMIEPATYPHOTO PEKHUMa U COJICHOCTH MPUIOH-
HOMW BOJBI, TEMIIOB OTCTYIIAHHSI MJIM BBIABIKEHHUS OEPEroB, YKIOHOB
moJBOJHOTO OeperoBoro npoduist, Mopdosorun 6eperoBoil 30HbI U
KOH(UTYpanuu OeperoBoi JTMHUHU; CTENIEHN OTKPHITOCTH K MOPCKOMY
BIIMSIHUIO, XapakTepa OCaJKoB, cararolux Oeper u MmoJIBOIHBIN Oe-
PEroBOi CKJIOH, JIBAUCTOCTH CyOCTpara, THAPO-TUTOANHAMUYECKHX
napametpoB. Ha mHOTHX yuacTtkax coctosiane CMMII HectabunbHO,
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B CHJIy JIOKaJbHBIX T€OTEPMHUYECKHX, THAPOTEONIOTHIECKUX U TEKTO-
HUYECKUX aHOMAJIU.

OT4eTMBEIX M3MEHEHHUH TeMmoB Aerpamammu CMMII mopon B
MpUOPEKHON 30HE APKTUUYECKUX MOpEH, B CBA3U C KIIMMAaTHYECKUMU
W3MEHEHUSIMHU B APKTHKE, OOHApYKUTh HE YAaJIOCh.

[Ipu mpoBemeHNN 3TUX UCCIIEOBAHNI OBUTA MCTIOIB30BAHBI CPEl-
ctBa 1o rpantaM PODU Ne 18-45-140057 u Ne 18-05-70091.

OIEHKA KPUBU3HbI MOPC{(OI?'I HOBEPXHOCTHU
C IOMOIBIO U3BMEPEHUU, BBITIOJTHEHHBIX
BOJIHOMEPHBIM BYEM

I'psizun JI.I.L, Tiaed K.A.2

Y40 "Konyepn "IJTHUH "Dnexmponpubop”,
2. Canxm-Ilemepbype, Poccus.
°KTHI], 2. Canxm-ITemep6ype, Poccus
volnagdg@yandex.ru

Kuarouessbie cJIOBA: KpUBU3HA BOAHOMU MOBEPXHOCTH,
[IPOCTPAHCTBEHHAS IIPOM3BOIHAS, BOTHOMEPHBIN Oy, H3MEPEHUSI.

Krnaccuueckas Maremaruyeckass MOJIENb IMPOCTPAHCTBEHHOTO
CIEKTpa MOPCKOTO BOJIHEHHWs, paszpaboranHas Jlonre XwWrTuH-
coM M.C. u CemrHHKOBBIM A.A., ipefcTaBisier co0oi psg Dypoe,
COCTOSIIINHN U3 IeBATH WieHOB. K03 hUIIMEeHTHI TEPBHIX MATH YWICHOB
Ppas3oKEHHsI OTPENENSIOTCS Yepe3 KOPPEISIMOHHbIE PYHKIMH Op/Iu-
HaT BO3BBIIIEHUH BOJIH U YTJIOB BOJHOBOT'O CKJIOHA B OPTOTOHAIBHBIX
HampaBleHUsIX, a MOCIEIHUX YETBIPEX — uepe3 KOpPpesIHOHHBIE
(YHKIMY KPUBU3HBI BOJTHOW TIOBEPXHOCTH, KOTOPBIE U3MEPSIOTCS C
noMoIIbI0 BoHOMEpHBIX 0y€B (BB). C ToukM 3peHus MaTeMaTHKH,
KPUBHM3HA BOJIHOBOM INOBEPXHOCTH SBISIETCS BTOPOH MPOM3BOAHOM
OpAVHAT BOJH M NEPBOM NMPOU3BOAHON YIJIOB BOJIHOBOI'O CKJIOHA IO
MIPOCTPAHCTBEHHBIM KOOPANHATAM.

[IpennoxenHass mareMaTHyeckas MOZEIb IPOCTPAHCTBEHHOIO
CIIEKTPa BOJHEHMS IO3BOJIIET OINPENEIUTh YAaCTOTHBIE XapaKTepH-
CTHKH WM DHEPTHIO BOJIH, PACIPOCTPAHSIONINXCS C pa3HbIX reorpadu-
YeCKHUX HalpaBJieHui. Yka3zaHHas HHPpOpMaUs Ype3BbIYaiHO BaKHA
JUI TIPOTHO3MPOBAaHMs M TNPEAOTBPALICHUS ABAPUHHBIX CHUTyallUid
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MOPCKHUX NJIaT()OpM U HHBIX THAPOTEXHUUYECKUX COOpyxkeHuil. On-
HAKO OIPEJEIICHUE KPUBU3HBI BOJHOM IMMOBEPXHOCTH 3aTPYJHUTEIHHO
T.K. TpeOyeT co3aanusl criequPUIHON KOHCTPYKIHU OYEB, MMEIOLIHX
B CBOEM COCTaBE€ JIOMNOJIHMUTENbHBIE MOIUIABKM Ha mapHupax. Ilo-
IBITKU CO3/1aHUs TaKUX MpUOOpoB ObutH npennpuHsaTel KopTpaiitom
n CMHUTTOM, OJHAaKO HE YBEHYAJHCh YCIEXOM B CBA3M C HU3KOU
HaI&KHOCTHIO TIOJOOHBIX KOHCTPYKIMH. B cBs3M ¢ 3TOH 0CcOOCHHO-
CTbIO, COBpeMEHHble Bb HMMEIT TpaaHIHOHHBIE T'€OMETPUYECKHE
(hopMBI U BEITIOJHSIOT U3MEPEHUS TOIBKO OPAWHAT BO3BBILLICHUHN U yT-
JIOB BOJTHOBOT'O CKJIOHA MOPCKHUX BOJH. OTCcyTCcTBHE MHPOPMALIUHU O
MIPOCTPAHCTBEHHBIX MPOU3BOAHBIX MPUBOANT K OTPULATENBHBIM BbI-
Opocam B rpaduKax CHEKTPaJIbHON IUIOTHOCTU BOJHEHHUS. DTO sABJIE-
HUE U3BECTHO U A0COIIOTHO JIOTUYHO C MO3UIMY MAaTEeMaTHKH, HO ITPO-
TUBOPEUYUT PU3MUYECKHUM MpolieccaM. YKa3zaHHas PUYMHA MPHUBETa K
pa3paboTKe aIropuTMa anmnapaTHOTO OIpENeNeHUs HaIpaBICHUS
Oera BOJH C HCIIOJIb30BAHHEM CIIEKTPa YIJIOB BOJIHOBOTO CKIJIOHA.
Y4uuThIBas, 4TO [0 MEPE pa3BUTHUS BOJIHEHHUS BOJHBI PEBPAILAIOTCS B
Opelikepsl ¢ BRIPAKEHHBIM IEpeTHUM (PPOHTOM, a Takxke To, uTo Bb
4acTO YCTaHABJIMBAIOTCS HA IKOPE U UX KOJIEOaHUs B TOPU30HTAIBHOM
TUIOCKOCTH B OCHOBHOM ITPOMCXO/IST B HAaNpaBlieHUH Oera BOJH, Mpo-
CTPaHCTBEHHBIHN CIIEKTp MPeNCTaBIsAETCS B BUE POU3BEACHUS TUIOC-
KOT'O CIIEKTpa ABYXMEPHOTO BOJHEHHUS M (PYHKIIMU YTIIOBOTO pacIpe-
nenenus. OAHAKO MPU TAaKOM MOJXOJE MCKAKAIOTCA CIEKTPAIbHBIE
XapaKTepPUCTUKU BOJHEHUS, O YEM CBUAETEIHCTBYIOT MHOTOUYHCIICH-
HBIE MyOJIMKaLHY.

B noxnane mpemiaraercss METOJ U3MEPEHUH, MO3BOJISIFOIINAN BbI-
MIOJIHUTH Pacd€T MPOCTPAHCTBEHHBIX MPOU3BOAHBIX C MOMOIIBIO M3-
MEpEHUI BOJHEHUS, BBIMOTHEHHBIX BB Tpamuimonnoii ¢popmel. st
3TOTr0 NPEAJIOKEHO NPUBIEKATh HHPOPMALMIO O CKOPOCTH PACIIpPO-
cTpaHeHus BOJH. [IpHBOASATCS anropuTMBI BBIYMCIEHUH MPOCTpaH-
CTBEHHOro crekrpa. Ilogpo6GHO uccnenyroTcsl COCTaBIAOIIIE METO-
JMYECKON TOTpeirHocTH. Pa3paboTaHbl anroOpUTMHUUECKHE METObI,
MTO3BOJIAIOIIUE CYIIECTBEHHO YMEHBIINUTh METOJWYECKYIO IOTpelI-
HOCTh. B BOJIHOBOM OIBITOBOM OacceiiHe BBIMOJIHEHA BepupUKaIHS
TEOPETUUECKHUX HccieqoBaHuil. [lokazaHo, 4YTO MpenIokKEHHBIN Me-
TOJ U3MEPEHUI MOXKET OBITh HCIIOJIL30BaH HE TOJNBKO I 00pabOTKU
nH(popmaruu Bb, HO 1 15 cTpyHHBIX BOJTHOTpadOB.
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OU3NYECKOE MOJAEJIMPOBAHUE BOJIH IYHAMMU
METOAOM IIHEBMATHUYECKOI'O
OYHAMUI'EHEPATOPA

I'ycapos P.H.

HUY MI'CY, 2. Mockea, Poccus
romanzets@yandex.ru

KiroueBbie cioBa: (uznueckoe MOIEIUPOBAHHE, BOJHBI IyHAMHU,
BOJIHOBBIE BO3JIEHCTBUSI, O€peroBble THAPOTEXHUIECKHIE COOPYKEHHUS,
[THEBMaTHYECKHAN IyHAMUTEHEPATOP.

BonHoBBIE BO3/IeiCTBHA HA IPOTSKEHUH MHOTHX BEKOB SIBIIAIOTCA
0O0JIBIIION yTpo30H i OeperoBbIX TepputTopwii. OTHUMH U3 CaMBIX
OITACHBIX BOJIH SIBJISIFOTCS BOJHBI IyHAMH, BO3JIEHCTBHE KOTOPBIX MO-
KeT MPUBECTH K OONBIIMM Pa3pyLICHUSIM 3/IaHUA U COOPYKEHUH, a
[JIaBHOE, K YEeJIOBEYECKUM JKepTBaM cpeau HaceneHus. HecMoTps Ha
pa3paboTaHHBIE METOABI 3aLUTHI OEPErOBBIX TEPPUTOPHIL, TAKHE KaK
MOPCKHE THAPOTEXHUUECKUE COOPYKEHHUS UITH CUCTEMBI CBOEBPEMEH-
HOTO OTIOBEIIECHHUS O BOJIHAX I[yHaMH, OCTAaeTCs MHOT'O BOIIPOCOB O T10-
BEJCHUU BOJIH IIyHAMHU B NMPHOPEKHBIX pailoHax M B3aUMOACHCTBUH
uX ¢ OEpPEroBEIMU COOPYKEHUSIMH.

[IpoBepka TpOEKTUPYEMBIX OEpero3aliuTHBIX COOPYXEHUH Ha
BOJIHOBBIE HAarpy3Kd TpEACTaBIsIeTCd BO3MOXKHBIM JABYMS CIIOCO-
0aMu — YHMCIEHHBIM WK (HU3HMUECKUM MoaenupoBanueM. OnHako
YHCJICHHOE MOJEJIMpPOBaHUE B 00JACTH MPOEKTUPOBAaHUS Oeperosa-
HIMTHBIX COOPYKECHUH TaKkKe HYXKIaeTcs B TECTUPOBAHUH JT1ab0paTop-
HbIMH  uccnegoBanusaMu. Ilo  stum  npuumnam, B CII
292.1325800.2017 «31aHus ¥ COOPYKEHUS B I[yHaAMUOIIACHBIX paio-
Hax. [IpaBuia mpoeKTHPOBaHHS» TTOSBUIINCH 00sI3aTeIbHbIEC TyHKTEHI,
B KOTOPBIX NPOIMHUCAHO, YTO (PU3NUECKOE MOACITUPOBaHHUE HEOO0XO-
JMIMO /1711 3aIIUTHBIX OEpEeroBhIX COOPYKEHHM, PACTION0KEHHBIX B I1y-
HaMHUOIIaCHBIX 30HAX.

B cBsi3u ¢ aKTyanbHOCTBIO (PU3UUECKOTO MOJICITHPOBAHMS BOJHO-
BBIX BO3JCHCTBUII, MHOTHE HCCIEJOBATENN pa3padaThIBalOT pa3iny-
HBIE METO/IbI MOJIEIUPOBAHMUS BO3EHCTBHIA IIyHAMH HA THAPOTEXHU-
YECKUE COOPYKEHHUS.
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B npencraBnennom fgokiaae OyayT pa3oOpaHbl HanOOJIee UCTIONh-
3yeMble MeTObl (PU3UUECKOr0 MOJIETUPOBAHUS BO3ACHCTBUII BONH
IyHaMH, TOAPOOHO PACCMOTPEH OJIMH U3 CaMbIX IEPCIIEKTUBHBIX Me-
TOJIOB CO3JaHHUSI BOJH IIyHaMH B JIAOOPAaTOPHBIX YCIOBHUSX — METO[
[THEBMaTHUYECKOTO I[yHAMHUTE€HEPATOpa, a TAK)KE OINMCAaHBbI IEpPBBIC
9KCIEPUMEHTAIBHBIE UCCIIEAOBAaHNA 110 BO3JCHCTBHIO BOJIH [IyHaMH B
naboparopusix HUY MI'CY ¢ npumeHeHreM AaHHOTO THIIA I[yHaMHU-
re”HepaTopa.

INEPEHOC I''1YBUHHBIX U JOHHBIX BO/|
YEPE3 PA3JIOM BUMA CPEJIMUHHO-
ATIAHTHYECKOI'O XPEBTA

demunos A.H., 'unnuyc ®.H., UBaHoB A.A.,
Hoopoaodos C.A., Borikosa B.B.

MI'Y, 2. Mockea, Poccus
alikl@mail.ru

KuaioueBble ciioBa: pasziom Buma, AHTapKTHYECKHE TOHHBIE BOIHI,
AAJIB, nepeHoc TOHHBIX BOj, peananu3, Glorys12vl.

Bonpoc 00 ocHOBHOM IyTH mepeHoca AHTAPKTUYECKUX JOHHBIX
Boa (AAJ/IB) B BocTOUHYIO 4acTh ATJIAHTHKHU JIOJTOE BpeMs OCTa-
BaJICSl HE J10 KOHIIA BBIACHEHHBIM. Eciu B 3amajiHOM 4acTu pacmpo-
ctpanenue AAJIB mpoucxonuT mpakTHIeCKu OECTpensITCTBEHHO, TO
MIPOHUKHOBEHNE 3THX BOJ B BOCTOYHYIO 4acThb 3arpygHeHo Cpe-
JUHHO-ATIAHTUYECKUM XpeOTOM M IPOUCXOIUT TOJIBKO Yepe3 TpaHC-
(opMHBIE pa3IoMbl — paszioM Buma, pacrojiokeHHBIH B paiioHe
11° c. u1., u paznomsl Pomani u YeiiH, pacronoxeHHble B palOHE K-
BaTopa.

[IpsiMble M3MepeHUst CKOPOCTEH CepUEll U3MEPUTENIEH TeUEHUN B
paznoMax Pomanmn n YeliH BeIABHIN cOM3MepuMBbIi iepeHoc AAJLB,
pasneIit 0,66 u 0,56 Cs (1 Ce=10° M*/c). BonbIIMHCTBO IpeIIECTBY-
OIMKUX paboT CBUACTEILCTBYET O MepeHocax B pasjaome Buma 0,5—
2 CB, 4TO COIMOCTaBUMO C 3TUMH BETMYHHAMH.
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B ocHoBe HacTosimei paboThI exaT JaHHbIE M3MEPEHUS TeUCHUH
W OCHOBHBIX THJPOJIOTHUYECKHX XapaKTEPHCTHK, IOIYYCHHBIC BO
BpeMms 45-ro peiica HUC «Axkagemuk Hukomnait CtpaxoB» B HOSIOpe
2019 r. UccnenoBanuch M3MEHEHUS MEPEeHOCAa AHTAPKTHUECKUX JTOH-
HBIX BOJ] B pa3iioMe BuMa Ha OCHOBE NIPSMBIX HM3MEPCHUH 1 peaHam3a
Glorys12vl. Tlo pe3synbTatam H3MEpEHHH CKOPOCTEH TEYeHHH B
2019 r., mepenoc B paznome Buma cocraBnsier 0,9 CB, mpuuem, 1o
pacmpeneNieHHI0 PacTBOPEHHOTO KHCIOPOJAa, YCTAaHOBJIEHO, YTO 3a
BepxHIOI0 Tpanully AAJIB npaBunbHee npuHsTh H3otepmy 1,7 °C, a
He 2 °C. Peananus moka3zan Xopolllee COOTBETCTBUE C MPSMBIMU H3Me-
perusiMu. [lepeHoc TOHHBIX BOJ B CPEIHEM 3a TIEPUO/] peaHainsa co-
craBisier 0,66 CB. B nenom 3a 25-neTHU mepuoj OJs peaHauu3a
HAOIONAIOTCS] TEHACHIIMM POCTa TIEPEHOCa U YBEJIMYCHUS TeMIepa-
Typbl. MI3Mepenus npuaoHHON Temmeparypsl 3a 20 mociaenoBaTelb-
HbIX 30HAUPOBAHUN TMOKa3aJd CYTOUHblE H3MeHeHus ¢ 1,36 mo
1,41 °C. DTOT MHTEpBaN NMPAKTUIECKH TEPEKPHIBAET BECh AHANa30H
H3MEHEHHS 3HaUEHU N OpeaAbI AyIUX JICT.

KAKHM BbLJ1 YPOBEHb YEPHOI'O MOPS
B AHTUYHOE BPEMI?

Juxapés B. A.

MTI'Y, 2. Mockea
dikarev@rambler.ru

KaoueBbie ciaoBa: II3MeHeHWe ypoBHS  MOps, TOJOIEH,
reoapxeoiorusi, naneoreorpadus paanoyriepojHOe JaTHPOBAHHS.

B nacrosmee Bpemsi cpeam mccnenoBaTeneil ucropun YepHoro
MOpS HET €IMHOT'0 MHEHUS O X0/1€ U3MEHEHUS €ro YpoBHS MOCTIE CO-
equHeHUsT co Cpemn3eMHOMOPCKUM OacceifHOM depe3 TpoiuB boc-
¢hop, KOTOpOe MPOU30NLIO IPpUMEPHO 8-9 ThHIC. NeT Ha3zan. B oreue-
CTBEHHOM JInTeparype npeodsanaet BeIACICHHE B 3TOT EPUO]] YEThI-
peX OCHOBHBIX TPaHCTPECCHUBHBIX 3MoX: JpeBHeduepHOMOpckas (by-
razckast), HoBouepnomopckas ([xemerunckas), Humdeiickas u Co-

237


mailto:dikarev@rambler.ru

Cexkuust 2 «Mopckue HaOmoaaTeNbHbIe CUCTEMBI: METOIbI, CPEACTBA U PE3YIBTATH»

BpEMEHHas. OTH TPaHCIPECCHUBHBIE CTAJAMU ONMCHIBAIHMCH Pa3IHy-
HBIMHU HCCJIEAOBATESIMU C TIOMOLIBIO IBCTATHUECKUX KPUBBIX H3Me-
HEHHS YPOBHSI MOPS, OCIOKHEHHBIX BBICOKOAMILIMTYIHON KojeOa-
TEIbHON AMHAMUKOM. 3aMeIeHHs TPaHCTPECCUIl U EPUOABI UX pas-
Jensromye OblIM BBIIEIEHBl B Ka4eCTBE PErpecCHUBHBIX 3MoX. Tak
MEXIy TpaHcrpeccusMu Obuin BblaeieHbl Kamamurcko-/lxemeTns-
ckas (IlonTuiickas), ®anaroputickas u [loznuecpenneBexonas (Kop-
CyHbCKasl) perpeccur. Bee oHn xapaxkrepuzoBaiuch Ha rpadukax cy-
IIECTBEHHBIM TTOHIDKEHNEM ypoBHs Mopst [ bamabanos, 2009].

B xone nonessix uccnenoBanuii Ha Kepuenckom u TamanckoM 1o-
JIyOCTPOBaxX aBTOP MPHUIIEN K BEIBOAY O 3HAUUTENBHBIX HETOUHOCTAX
B BBIACIISIEMBIX TPAHCTPECCUBHO-PETPECCUBHBIX (Pa3ax, 0OCOOCHHO BO
BTOPOI MMOJIOBUHE TOJIOIICHA, HAUYMHAas ¢ Bo3pacTa mpuMepHo 4000 et
Ha3aja. Pesynbratom paboT cTana myOnMKaiMs craTeld ¢ KPUTHKOH,
T.H. (¢a3pl  DaHAropmiCKOW perpeccuu, €O 3HAYUTEINHHBIM
(6omee 4—5 m) nonmxkenneM ypoBHs mops [dukapés, 2011]. Hu na-
neoreorpaduyeckie WHANKATOPHI (PaKOBHUHHBIA MaTepHai), HU THII-
COMETPHUUECKOE TOJIOKEHHE aHTUYHBIX MAaMSITHUKOB Ha MOOEpEexbe
Kepuenckoro u TaMaHCKOro MOJYyOCTPOBOB HE JABajld OCHOBAHMS
CUMTaTh, YTO YPOBEHb MOPSI IOHM)KAJICS U CTOJIb 3HAYUTEIBHO. 3aTOI-
JICHHBIE YK€ OCTaTKH aHTUYHBIX TOPOOB, B yacTHocTH DaHaropuu, mo
HWMEHH, KOTOPOT'o U Ha3BaHa (aza perpeccuu, 0ObsACHIIOTCS TEKTOHU-
YECKUMH NpOrudaMu, a He OTCTYIUICHHEM ypoBHs. Kpome Toro, aHa-
JIN3 aHAJIOTUYHBIX MCCIICOBAHUI 3apyOEKHBIX KOJUIET 110 Mpamop-
HoMy u Cpenn3eMHOMY MOpIO, TaKKe HE MOITBEPKIAIOT JaHHBIHN
3Tall, a B YCJIOBUAX COCOUHEHHBIX 0acceilHOB, pa3inuus B YPOBHSIX
6osee 2—3 M PocTO HEBO3MOKHBI. OHHU OBbIITH OBl CKOMITEHCHPOBaHBI
npuTokoM Cpean3eMHOMOPCKUX BOJ] UePEe3 MPOJIHUBHI.

B 2016 r. Bemna monorpadwus W.11. banabanosa «Y€pHoe mope B
AHTUYHYIO 3MI0XY». B Hell aBTop NMPUBOIUT BBIIEPKKHA U3 aHTHYHBIX
W PUMCKHX MCTOYHHKOB, TJIe TEM WJIH HHBIM 00pa3oM YIIOMHHAIOTCS
reorpaduyeckue xapakrepuctuku Yépaoro mopsi. B pesynbrare Bce-
CTOPOHHEI0 aHaliM3a STOH WHQPOpPMALUHM AETal0TCs BBIBOABI 00
YPOBHEHHOM U BOJTHOBOM PEKHMME B pa3IMYHBIE 31I0XH TeM HE MeHee,
aBTOP ocTaéTcs Ha pa3padaTbIBAEMOM UM B IPEABIIYIINX padoTax mo-
3ULUHM ¥ KPUBOH KoJieOaHMs YPOBHsI MOPS B TOJIOLIEHE, TJ€ B aHTHY-
HBIA TIEPUOJ UMENI0 MECTO OBbITh 3HAYUTEIHbHOE MMOHWKEHUE YPOBHS
YEpHOro MOpst 10 OTMETOK -5 M OTHOCUTEJIBHO COBPEMEHHOTIO.
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Hamu Opu10 panee nokasaHo, YTO TaKoe MOHM)KEHHE YPOBHS I10-
BIICKJIO OBI M3MEHEHNE OEPEeroBOM JIMHUHA B A30BCKOM MOpE, COCTaB-
JISTFOIIMM €IWHBIN THApOJorHdeckuil 6acceitn ¢ UEpHBIM MopeM, Ha
coTHH MeTpoB. OTpe3aHHBIMHU OT MOPSI OKa3aJIUCh OBl MHOTOUMCIICH-
HbIe TIoceneHnst bocmopckoro mapcTsa, pacuBeT KOTOPHIX MPHUIIENCS
Ha VI-1V BB. 10 H. 3. TO €CTh KaKk pa3 Ha MUK TIpenarnoraraecmoit da-
Haropuiickoil perpeccun. JlaHHasi maneoreorpaduueckas CUTyamus
HE MOJTBEPIKIACTCS HU XapaKTepOM paCIIOJIOKEHHS aHTUYHBIX Ma-
MATHUKOB Ha ToOepekbe A30BCKOTO MOpS, HA TONyYEeHHBIMH HAMU
JaHHBIMU PaJHOYTIIEPOTHOTO AJaTUPOBAHUSI MOPCKUX Teppac B paio-
HaX PacHoJ0KeHUs dTHX MaMsATHUKOB. [lonpoOHOE 00bsicHEHHE TIPH-
YHIH 3aTOIJICHHUS aHTHYHBIX TOPOIOB Ha TaMaHCKOM IOTyOCTPOBE, Ta-
kux kak @anaropwust, [TaTpeii u T. 1. nmpuBeeHs! B pabote Fouache E.
etal. 2012 r.

PAIMOJIOKAIIMOHHBIE UCCJIEJJOBAHUS MOPCKOM
MOBEPXHOCTH B PEVICE AMK-82

EpMomkun A.B., Kynaes A.B., MoibkoB A.A.

UIID PAH, 2. Huocnuii Hogeeopoo, Poccus
al-ermoshkin@yandex.ru

KuroueBble cioBa: AMCTAHIIMOHHOE 30HIMPOBAaHUE, KOTEPEHTHBIN
pazaap, maHopambl BEICOKOTO pa3pelIeHtst, MOPCKO Jie]l, BHyTpEHHHE
BOJIHBI, BETPOBOE BOJTHEHHUE, TCUCHHE.

Hacrosmas pabota ocBemiaet pe3ylibTaTbl 00HAPYKEHUST TIPUITO-
BEPXHOCTHBIX I'HIPOPHU3NUECKUX MPOLIECCOB 110 MX MPOSBICHUSIM Ha
PannoOJIOKAMOHHBIX HaHOpaMax MOPCKOH MOBEPXHOCTH BBICOKOTO
pasperieHus, MOIyYeHHBIX B X0e 82-T0 peiica HayqYHOr0-UCCie10Ba-
TEJIBCKOTO cynHa «AkaneMuk McrucnaB Kenapim» mo poccuiickum
Apktudeckum MopsM B 2020 rogy. MapmpyTt HaunHaica B ApxaH-
rejancke, mpoxoaun uepes benoe u bapeniieBo Mmope, ganee uepe3 Kap-
ckue BopoTta, Kapckoe mope, nposnuB Bunbkuiikoro, mope JlanteBbix
u Boctouno-Cubupckoe mope. KorepeHTHBII naHOpaMHBIN paguoio-
Katop Kpyrosoro o03opa X auanazona HH monspuzanun MRS-1000
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HII® Mukpan pacnonarajics Ha TEJISHTaTOPHOHN MaixyOe cynHa Ha
BBICOTE 22 M U MO3BOJISUI IIPOBOAUTH PETHCTPALIMIO COCTOSHUS MOP-
CKOM TMOBEPXHOCTH Ha XOAy cyaHa u B npelide. Iloctpoenue paauo-
JIOKAIIMOHHBIX TaHOPaM BBICOKOTO pa3peleHHs] OCYLIECTBISIOCH C
MIOMOILBI0 OPUTHHATIBHOTO METO/1a, AETall KOTOPOTO IIPEICTABIICHBI
B pabote. B kauecTBe NpuUMeEpOB, MPUBOAATCS] TAHOPAMBI, COAEPKa-
[IMe TPOSBICHUS PA3TUYHBIX TUAPODYUINIECKUX TPOLECCOB C IMPO-
CTPaHCTBEHHBIM pa3pemeHueM 1 M. B gactHOCTH, mpuBOAsTCS NpH-
MeEpbI PErHCTPALIUK JIEAOBBIX MIOJICH C JIBJIOM Pa3HOIo TUIA: Cajlo, HU-
JIOC, CE30HHBIM Jen. 3aperucTpUpOBaHbl MPOSIBICHUS BHYTPEHHUX
BOJIH B ponuBax Kapckom u Benbkuiikoro. CKOpocTHBIE pasinoyioKa-
LUOHHBIE U300PaKEHUSI, IOJIy4YCHHbIE Pa3HOCTHO-()a30BBIM METOAOM,
ACMOHCTPUPYIOT NEPCHCKTUBHOCTh UX UCIIOJIL30BaHUsA, AJId ONPECaAC-
JICHUS CKOPOCTH MOBEPXHOCTHOI'O TCUCHUA U Op6I/ITaJII)HLIX CKOpoO-
CTEH BETPOBBIX BOJIH.

PagnonokanroHHble TaHHbIE TOTYyYEHBI B X0/1€ 3Kcneany B Bo-
crounoi Apktuke Ha 6opty HUC «Axanemuk M. Kenapiin npu noj-
nepkke mpoexta PH® Ne 20-77-10081.

JIEJIOBBIE YCJIOBUS B BUCJIMHCKOM-
KAJJMHUHT PAJICKOM 3AJIMBE IO CHYTHUKOBBIM
JAHHBIM B 2011-2021 TOJIAX

Kenezona E.B.

UO PAH, 2. Mockea, Poccus
ironkate@inbox.ru

KiroueBble cji0Ba: aryHa, CIyTHUKOBBIE CHUMKH, JIEJIOBBIN TIOKPOB,
TIOJIBIHBS.

IToapo6HO mpecTaBIeHB! 0COOEHHOCTH 3aJIMBA U €T0 THAPOJIOTH-
YEeCKUI PEeKUM B YCIOBHUSX JIEAOBOTO IMOKPOBA U 6€3 Hero (1o JuTe-
paTypHBIM IaHHBIM U 3KCTIEAULMOHHBIM paboTam).

CpoKH ¥ ATUTENBHOCTH JIEOBBIX CE30HOB IIOCUUTAHBI 10 CITyTHH-
KOBBIM JIaHHBIM BHJIMMOTO criekTpa 1 PCA-cHUMKaM 3a JaHHBIN Bpe-
MeHHO# nepuoj. OT CypOBOCTH 3UMBI 3aBUCUT HPOIOIDKUTENBEHOCTD
NOKpeITUS. JbAoM 3anuBa (cpexusii B 2011-2021 rr. cocraBisiia
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47 nueit, makcumanbHas B 2012-2013 — 132 nus, MUHHMalbHas B
2014-2015 rr. — 3 gus). CoenaH BBIBOI, YTO €CIIM Ha 3aJIUBE €CTh Jie-
TIOBBII TTOKPOB, TO CYIIECTBYET U MPUYCTHEBASI BHYTPEHHSS TOJIBIHBS
y banruiickoro nponusa.

3umbl 2011-2021 rT. 10 TPOAOIKATETFHOCTH HOPA3ACIITIOTCS Ha
kopotkue (2014-2015, 2015-2016, 2017-2018, 2018-2019, 2019-
2020, 2020-2021), npomexxytounsie (2011-2012, 20132014, 2016—
2017) n nonrue (2012-2013); mo cypoBoctH - Ha Msarkue (2013-2014,
2014-2015, 2015-2016, 2016-2017, 2018-2019, 2019-2020), yme-
pennsie (2011-2012, 2017-2018, 2020-2021) u cypoBbeie (2012—
2013). IIpoananusupoBaHbl TemIepaTypa BO3[yXa, HalpaBlIeHUS U
CHJIa BETPa, YPOBEHb MOPsI. BEIUNCIICHBI KyMyJISITUBHBIC HETAaTUBHEIC
Y CyMMBI aHOMAJIMH CpeTHEMECSIHBIX TEMIepaTyp Bo3nyxa. JlanHsie
0 METEOPOJIOTUIECKUX XapaKTEePUCTUKAX COTIOCTABIICHBI C TIOKa3aTe-
JSIMU JIEIOBUTOCTH 3HM.

PaGora BeImomHeHa npu momnepxke rpanta PODOU Ne 19-35-
90102 (mocTyn K CIyTHHKOBBIM CHMMKaM) U TeMbl Ne 0128-2021-
0012 roc. 3amanus MO PAH (ananusz).

HHNC «<KAKAJEMHUK MCTHUCJIAB KEJIAbIII»
B O’)KHOM OKEAHE - B/l U3 KOCMOCA

3amumux B.B., YsepTroBa O.U., Xonaesa B.H.,
Martpocosa E.P., lllnronukos B.A.

HUHU « ADPOKOCMOC», 2. Mockea, Poccus
viktor.v.zamshin@gmail.com

KiroueBble c10Ba: [UCTAaHLIMOHHOE 30HJUPOBAHUE, MOpPCKas
MOBEPXHOCTh, CIYTHHKOBAs OKeaHorpadus, cCymoBbBIE H3MEpEHUs,
MTO/ICITyTHUKOBBIE U3MEPEHUS, HATypHbIE U3MepeHHUsl, FOXKHBIN okeaH,
reouH(popMaIMOHHbIE CHCTEMBI.

Pab6ora MOCBAIICHA U3YUYCHUIO BO3MOXXHOCTU U MCPCIICKTUB IIPO-

BEACHNUA KOMIIIICKCHBIX I/ICCJIe)IOBaHI/Iﬁ MOPCKHUX aKBaTopI/Iﬁ C Huc-
MOJIb30BAHUEM COIJIACOBAHHBIX CITYTHUKOBBIX U CY/TOBBIX I/I3MepeHI/Iﬁ
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3HAYNMBIX TTAPaMETPOB BOJHON CPEMIbI C YI€TOM TEXHUIECKIX XapaK-
TEPUCTUK COBPEMEHHBIX TPYNIUPOBOK KOCMHUYECKHX allllapaToB -
CTaHIIMOHHOTO 30HINPOBAHUS 3EMIIH.

[IpoBenéH SKCIIEpUMEHT, 3aKITIOYAIOIITHIICS B cOOpe, CHCTeMaTH3a-
LMY ¥ aHAJIU3€ Pa3HOPOAHBIX CITyTHUKOBBIX JIaHHBIX, COOTBETCTBYIO-
LIMX MPOCTPAHCTBEHHO-BPEMEHHBIM KOOpAWHATaM Mapuipyra 79-ro
skcnienunuonHoro petica HUC «Axamemuk MctucinaB Kemmgeimm B
IOxxHOM Okeane (ATnaHTudyeckasi AHTAPKTHKA).

Pa3paborana na(popmanmonnas nHGPACTPYKTypa, O0ECTIEIUBIIIAS
oOMeH nH(popMalueit B pamkax nposeaeuus 79-ro perica HUC «Axka-
nemMuk Mcrucnas Kengein (B TOM 4uciie, JOCTaBKY 00pabOTaHHOM
CIyTHUKOBOW H(pOpManmu Ha 60pT cynHa). [Ipu mmannpoBanmnm 3Kc-
MEAUIUOHHBIX PA0OT YCIENTHO TPUMEHSUTHCH TIepelaHHbIe JAaHHBIE O
JIe0BOM 0OCTaHOBKE, aTbTUMETPUH, TEMIIEpAType MOPCKOM TTOBEPX-
HOCTH ¥ KOHIIEHTPALlMU B3BEIIEHHBIX BEIIECTB.

OrneHeHa MepUOANYHOCTD MOJIYUYEHHUS CITyTHUKOBBIX JaHHBIX pa3-
JUYHBIMH CITyTHHUKOBBIMH cuctemamu (Sentinel-1A/B, Sentinel-
2A/B, AQUA/TERRA wu np.), IpUroAHsIX Ijisi COBMECTHOH 0Opa-
OOTKH C JaHHBIMH CYAOBBIX M3MEPEHHUI C yU4ETOM METEeOpOJIOTHYE-
CKHX yCIOBHUA ATIaHTUYeCKON AHTapKTUKU. B paMkax penieHus 3a-
Jla4 MCCIIeI0BaHUSI pACCMOTPEHBI MOJIXOAbI K UCIIOJIb30BAaHUIO CITYT-
HUKOBBIX WH(GOPMAIIMOHHBIX TPOAYKTOB HHU3KOTO pa3pelieHus
(AQUA/TERRA, Sentinel-3A/B, NOAA, SUOMI NPP), hopmupye-
MBIX C Pa3JIMYHBIM BPEMEHHBIM pa3pelieHneM (MEeCSYHbIe, Helelb-
HbIE, CyTOYHBIE, OTAEIbHBIC CIIEHBI). B 11e710M HCIOIB30BaHHE OTITH-
YECKOM ChbEMKH B pallOHE MHTEPECA BO3MOKHO, HO OCJIO)KHEHO METEO0-
POJIOTHYECKUMH YCITOBHUSIMH.

B Teuenne 40-gueBHoro orpeska mapupyra HUC «Akanemuk
Mcrucnas Kengpimn 0b110 naentudunupoBano 16 pa3 Ha KocMHuye-
CKHX PaJMOJIOKAIMOHHBIX H300paKECHHUSAX CPEIHET0 pa3pelieHus
(Sentinel-1A/B) u 3 pa3a Ha KOCMHYECKHX ONTHYECKUX H300paxe-
HHsIX cpefHero paspeureHus (Sentinel-2A/B u Landsat-8).

[IponeMoHCcTpHpOBaHa BO3ZMOKHOCTH H I1€7IECO00Pa3HOCTH BBITION-
HEHHS KOMITIEKCHBIX UCCIIEIOBAaHUH MOPCKHX aKBATOPHIl C NCTIONB30-
BaHUEM COTJIACOBAHHBIX CITyTHUKOBBIX U CYJOBBIX U3MEpEHHU B AT-
naHTH4Yeckoi AHTapkTHke. [lomyueHHbIe pe3ynbTaThl MOTYT OBITh HC-
M0JIb30BAHBI IIPH Pa3padOTKe NPOrpaMM CyIOBBIX SKCIICAUIHHI.

HccnenoBanue BHIMONHAETCS MPH O IepxkKke MunoOpHayku Poc-
CHH, YHUKAIIbHBIN HIeHTUHKaTOp Toc. 3aaanus 0588-2019-0030.
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TOHKASA CTPYKTYPA BOJ YEPHOI'O MOPA
N EE CBA3b C TEPMOXAJIMHHMUA
AHOMAJIUAMU U DPOHTAMHU

3anenun A.I'., IlogpimoB O.H.

HO PAH, 2. Mocksa, Poccus
zatsepin@ocean.ru

KuarueBbie ciaoBa: UepHoe Mope, TOHKas  CTPYKTypa,
TePMOXAITMHHBIE aHOMAIHA U (QPOHTEHI.

OnHuM U3 GU3HYECKUX SBJICHUIH, PACIIPOCTPAHCHHBIX B OKEaHE U
atMocdepe, 00IaTAOMUX YCTOWYNBOW TUIOTHOCTHOU cTpaTH]uKa-
IIMEH, SBISETCS TOHKOCTPYKTYPHOE PACCIIOCHHE 3THX cpel. B okeane
BEPTUKaIbHBIC MACIITA0bl TOHKOW CTPYKTYPBI COCTABISIOT OT OJHOTO
710 HECKOJIbKUX JIECSITKOB METPOB, 8 TOPH30HTAJIbHBIC — HA HECKOJILKO
nopsiakoB Oosbiie. Cama CTPYKTypa XapakTepusyercs au0o Halu-
YHEM CIIOEB C MOHIKCHHBIMH BEPTUKAJIBHBIMU T'PaJHEHTaMH TEMIIe-
paTypbl, COJIEHOCTH M IUIOTHOCTH, Pa3/eIEeHHBIX BBICOKOTIPAIHEHT-
HBIMH TIPOCTIOWKaMH (CTymeHdJaTasi CTPYKTypa), JIMOO CIOSIMHU C MH-
BEPCUSIMH TEMIIEPATyphl U COJICHOCTH (MHBEPCHOHHASI CTPYKTYPA).

CornacHo ucCceIOBaHUSM, BBIIOJHEHHBIMUA aBTOPaMH HAaCTOS-
et padotsl, B BepxaeM 150—200-metpoBom ciioe YepHoro mopsi cy-
IIECTBYIOT TEPMOXAIMHHbBIE (PPOHTHI, HAONIOJAIONINECS KaK B IPH-
OpeXHOI 30He KOHBEPIeHIINH, TaK U B IICHTPAILHOM 30HE AMBEPTeH-
ouHu. OTU (POHTHI, IPOUCXOKICHUE KOTOPBIX HE BCErAa OYEBUIHO,
MOTYT SIBIISITHCSI TEHEPATOPAMU MHTPY3UI U TOHKOW CTPYKTYpBI UH-
BEPCHOHHOTO THIIA.

OcHOBHO#1 MaccHB 00pa0aThIBaeMbIX JTAHHBIX COCTaBWIN 44 Tiep-
NEHIUKYISPHBIX Oepery THAPOQHU3MUYECKHX paspe3a JIuHoi 70—
100 munp, BermmonHeHHbIX CTD-30H10M ¢ 60pTa HUC «AKBaHaBT» B
1997-2009 rr. B ceBepo-BocToUHOM Yactu Yeproro mops. [1o atum
MaTepHaiaM ObLTH PaCCUHUTAHBI U OCTPOCSHBI B TI0JIE ITIOTHOCTH aHO-
MaJIiK TeMIeparypsl u coneHocTH. OCHOBHas Macca pa3pe3oB Oblia
BhINOJIHEHA Ha TpaBep3e ["oyOoii ByxTel r. ['enenmxuka.

Jiist pacdeTa TeMIiepaTypHbBIX aHOMAJIM CTPOMIIACH paBHOMEpHAsT
CeTKa, I/1e 10 TOPU30HTaIM ObLI Iar B 1 MOPCKYIO MUITIO, & 110 BEPTH-
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kanmu — 1 M st mons rmy6unst u 0,01 Kr/M® IS TIOJISt YCIIOBHOM TUTOT-
HocTH. [10 MOCTPOCHHOM CEeTKEe CUYMTANIOCH apu(hMETHIECKOE CpeTHeEe
JUIs1 BCeX 3HAUCHUH TeMIIepaTypbl Ha OTJEILHOM rOpU30HTe (M300ape
00 M30IMUKHE), MOCE YEero MONyYeHHOE CpelHee BBIYMTANOCH M3
3HAYCHUI TeMIepaTypbl Ha TaHHOM FOPU30HTE JUIS KaXJIOTO U3 MPO-
¢uneii. [lomydeHHple B pe3ynbTaTe 3HAYEHUS MPEACTABISUIA COOON
TeMIepaTypHble aHOMAJIUH, T. €. OTKJIIOHEHUs TeMIlepaTypbl Ha OT-
NeTFHOM TOPH30HTE (M300apuiecKast aHOMAJIHS ) FUTH, H30THKHE (130-
MUKHUYECKAsi aHOMAJIHsI) OT CpellHel 1Mo pa3pe3y. BbuM mody4eHsb
CIIEAYIOIINE PE3yIbTATHL.

BrusiBrieHs! U mpoananu3upoBaHbl MezoMaciutabHbie (20-50 km)
M30MHUKHUYECKUE TEPMOXAIHHHbIE aHOMaINK B BepxHeM 300-M cioe
UYepHoro Mopsi. ITH aHOMAIIMU U PPOHTHI, 00pa3yIoLIuecs Ha UX rpa-
HUIAX, SBISIOTCS MOTCHIWAILHBIMH HUCTOYHHUKAMH TOHKOH CTpPYK-
TYPBI BOJ] HTHBEPCUOHHOTO THTIA.

Y CTaHOBIICHO, YTO B JHANAa30HE U3MECHEHHUS YCIOBHOW MJIOTHOCTH
14,5-16,5 kr/M® amMIuITY1a TEMIEPATYPHBIX aHOMAIIHiA OBICTPO YObI-
BaeT C BO3pacCTaHHEM ILUIOTHOCTH, M HIDKe M30omukH 16,1-16,2 aHOMa-
JIMM OHH He TpeBbIaroT 3HaueHui +/- 0,03 °C. TIpu aToM BBepXy OHU
nocturaioT BennuuH +/- 0,7-0,9 °C. meeTr MecTo ce30HHAsT M3MEHYH-
BOCTb aMIUTUTY bl AaHOMAJIMI ¥ MaJia €€ I3MEHYMBOCTH BJIOJIb Pa3pe30B.

CpaBHEHHUE aMILTUTY]T TSPMUYESCKUX aHOMAJIMH HA M30ITHKHAX C aM-
TUTMTYIaMH TEPMHUYECKUX aHOMAIIMK Ha u300apax, MoKa3aso, 4To 1o-
crieanre B 2—4 pasa MmpeBoCcXoJAT nepBbie. KoppensinoHHBIX cBA3en
MEXy STUMH aHOMATUSIMH He 0OHapyxeHo. OIHAKO 3TO He 03HAYaeT,
YT0 N300apUUECKUE TEPMUUCCKHE U COJICHOCTHBIC aHOMAITUH, 00pa3o0-
BaHHbIC, B OCHOBHOM, CMEIICHHEM H30JMHUI 10 BEPTUKAIN, HE BIIU-
SFOT HA 00pa3oBaHIe TEPMOXATMHHBIX AHOMAIIMI Ha U3OIMTHKHAX.

ITokazaHo, 4TO TOHKAsI CTPYKTYpa BOJI Ha MPOGUIIX TeMIEpaTyphI
UMeeT MPEeUMYIIECTBEHHO HHBEPCUOHHBIN XapakTep B 001acTsIX, T/e
MPOMU3BEICHNE aMIUIUTYAbl TEPMHYECKON aHOMAaJIMK Ha U30ITMKHE Ha
TAHTEHC yTJla HaKkJOHa U30TePMbI K U30MMKHE UMEET 110 MOAYJIIO J0-
CTaTOYHO OO0JIBIIOE 3HAYeHHE (00JACTH BRICOKOH TEPMOKIMHHOCTH).

He oGHapy»eHO N30MMKHUYECKUX aHOMAINH TeMITEpaTyphl U TOH-
KOCTPYKTYPHBIX MHBEPCHUH TeMIIepaTyphl, 0OyCIOBIEHHBIX PacIpo-
crpanenueM bocgopckux Box B UepHom Mope. HabmromaBimecs nzo-
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MUKHUYECKUE TEMIIEPaTypHbIE aHOMAJIHHA U TOHKOCTPYKTYpHBIE HH-
BepcHH ObLIM 00Pa30BaHbI, CKOPEE BCETO, BCIEICTBUE PETHOHATIBHBIX
(bU3HYECKNX TPOIIECCOB B CEBEPO-BOCTOYHOM yacT YepHOTro MopsI.

PaGota Bemonnena mo teme roczaganus 0128-2021-0002 u npu
noaaeprxkke rpanra PODI Ne20-05-00496.

BHYTPUI'OJIOBASI U3BMEHUMBOCTb XAPAKTEPUCTHK
BHYTPEHHEI'O BOJTHEHUSI BEJIU3U
TUXOOKEAHCKOI'O TOBEPEKDBS IOJTYOCTPOBA
KAMYATKA U KYPWJILCKHUX OCTPOBOB I10 JAHHBIM
CIIYTHUKOBO# PAJJMOJIOKALIUH

3umun A.B.12, Ceepryn E.W.12,
Jlazyrkuna E.C.2, ’Keryaun I'.B.!

YMO PAH, 2. Mockea, Poccus
2CII6rY, . Canxm-Ilemep6ype, Poccus
Egor-svergun@yanex.ru

KuroueBsble cj10Ba: KOPOTKONEPHOIHbIE BHYTPEHHUE BOJIHBI, T XU
OKeaH, palnoJIOKAOHHbIE H300paKEeHNU .

Bruna nccnenoBana BHyTPUro10Basi IPOCTPAHCTBEHHO-BPEMEHHAS
W3MEHYMBOCTh XapaKTEPUCTHK MOBEPXHOCTHBIX MPOSBICHUN KOPOT-
KoTeproAHbIX BHyTpeHHUX BoiH (KBB) BOmM31 TuxookeaHckoro mo-
Oepexbst monyoctpoBa Kamuarka m Kypunbckux octpoBos. [lo pe-
3ynbTaraM 00pabOTKH CITyTHUKOBBIX M300paKeHHI paJnojIoKaTopa
Sentinel-1 mauwnnas ¢ gexabps 2018 r. mo Hos6ps 2019 r. GBLIH TTONY-
YeHBI 3HAYCHHS TAKUX XapaKTEPUCTHK KaK KOOPIUHATHI MPOSBICHHS
BOJTH, KOJTMYECTBO I'peOHEll B makeTe, [UIMHA BOJHEI, JJIMHA JTUIUDPY-
IOIEro TpeOHs M HallpaBlieHHE PacpOCTPaHEHHUS.

O6paboTaHo 827 paanoIOKAIIMOHHBIX N300paKEHUH U BBISBICHO
1875 mpossnenuniit KBB. 13 Hux B neTHuii nepuon — 924, B oceHHUN —
649, B Becennmii — 255, B 3umaMi — 47. YactoTa npossierns KBB na
PJIN nmMeet ApKO BBIPAKEHHBIN TOJOBOX X0l ¢ MAKCUMYMOM B HMIOJIE
(361 nmaker) 1 MuHEMYMOM B (eBpaie (6 maKeToB).

ITokazano mupokoe pacnpoctpanenue KBB Ha akBatopuu peru-
ona. OcHOBHBIE o4ary yactoil Bcrpedaemoctu KBB, pacnosioxens! y
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octpoBoB Kynammp u 3eneHnsrii; B paiione octpoBa OnekoTan; y Kam-
YaTCKOro n-oBa okoio Meica [Ilunynckuii 1 Kpononkoro n-osa.

[Tomy4yeHsl AeTanbHBIE CTATUCTUYECKUE XAPAKTEPUCTHKU MPOSIB-
JICHUH BHYTPEHHETO BOJTHEHMS Ha BCel nccnenyeMoil aksaropuu. [la-
ketel KBB B cpeaneM conmepranu 5 BOJIH, JJIMHA BOJIHBI COCTaBIIsAIA
oxoio 500 MeTpoB, a TMHA JINAUPYIOIIEro TpedHs — 17 K.

[Tokazano, uro KBB moryT renepupoBaThCs, Kak MPUIUBHOU JTU-
HaMHKOM, TaK U OTHOCUTEIbHO KpyIHbIMU Meanapamu Kypuno-Kam-
YaTCKOTO TeUEHUSI.

CUCTEMA MOHUTOPHUHI A
XAPAKTEPUCTH T'HJIPO®U3NUYECKHUX MOJEN
B CYBME3OMACIITABHOM UHTEPBAJIE
N3MEHYUBOCTHU

3umun A.B.'2, Poquonos A.A.', Mortbikes C.B.5,
JIynes E.I'.%, Toacromees A.I1.3

YMO PAH, 2. Mockea, Poccus
2CII6r'Y, . Canxm-Ilemep6ype, Poccus
3Cesl'Y, Cesacmononw, Poccus
zimin2@mail.ru

KioueBble c0Ba: HM3MEPUTEIbHBIE CHCTEMBI, KOHTAaKTHBIE
HaOJIIO/IeHUsl, KOPOTKOIEPUOJHbIE  BHYTPEHHHE  BOJIHBI,
cyOme3oMaciTabHble BUXPH.

[Iupoko pacpocTpaHEHHBIC B OKEAHAX U MOPSIX KOPOTKOTIEPHO/I-
HbIC BHYTPEHHHUE BOJIHBI U MaJible BUXPH (OpMHPYIOT cyOMe3omac-
mTabHble HEOAHOPOTHOCTH THAPOPHU3MUECKHX TOJIEH, a TAKKe aHo-
MaJIMu TIepeMEINBaHuUs BOJ C MPOCTPAHCTBEHHBIMH MacIITabamMH OT
COTHH METPOB JI0 €IMHUI] KWIOMETPOB HA BPEMEHHBIX HHTEPBaIax OT
HECKOJBKMUX MUHYT JI0 CYTOK. M3-3a MabIX MpOCTpaHCTBEHHO-BpE-
MEHHBIX MacIITa0O0B 3TUX MIPOLECCOB MPEACTABICHHS O HUX HOCST OT-
pBIBOUHBIN xapakTep. VccnenoBanusi cyOMe3oMaciiTabHBIX MpoLec-
COB HEBO3MOIKHBI 0€3 CO3/IaHMsI PACIIPEICTICHHBIX HAOII0IaTeThHBIX
ceTel JUIs aBTOMaTHYECKOTO MOHUTOPHHTA OTJICIbHBIX aKBATOPUH.
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Lenp paboTsl — ONMUCaTh XapaKTEPUCTUKU CETEBOW OINEPaTHBHOM
HAOMIOAAaTeNFHOM CHUCTEMBI U BBICOKOPA3PELIAIOIIEr0 MOHHUTO-
pHuHra runpodU3NIECKUX HOJIEH.

CucrteMa COCTOUT U3 TPYIIBI aBTOHOMHBIX CBOOOJHO Apeiidyro-
LIMX MTOBEPXHOCTHBIX TEPMOMPOPUIUPYIOMNX OyeB U CTAHIIHU aBTO-
MaTHYeCKOro nprema uHpopmanuu ¢ aperdyrommx Oyes.

Kaxnprii gpeiidyrommii Oyil mpenctaBnsier coboii aBTOHOMHYIO
npeiidyronyto miardgopmy cOopa ITaHHBIX, COCTOSIIYIO U3: TIOBEPX-
HOCTHOHM IUIaBy4YecTH (KOpIyca) C 3JIEMEHTaMH 3JICKTPOIIUTAHUS,
ycTpoiicTBOM cOopa 1 XpaHeHHsI AaHHBIX, MOAYJIEM ONpeAeIeHus KO-
OpAMHAT, MOAEMOM CIIyTHUKOBOW CBSI3UM M U3MEPHUTEIbHOHN JIMHUU C
JaTYMKaM{ TEMIIEPATyphl BOABI M JaTYMKOM THAPOCTATHUECKOTO aB-
JieHus. M3amepurenbHas JIMHUS MPEICTaBIsIeT co00i kabenb, B KOTO-
pHIii Ha TITyOMHax oT 1 10 65 M UHTETpUpPOBaHHBI 18 HATINKOB TeMIle-
patypsl ¢ norpemHocThio He Oomee 0,05 °C. PaspaboranHast MeTO-
AOWKa repMeTru3alu JaT4YuKOB O6GCH€‘-II/IBEICT MOCTOAHHYIO BPEMCHU
n3MepeHuii Temreparypsl He Oonee 10 c. JIuCKpeTHOCTH OTCUETOB
npocuneit remreparypbl — 30 C. CHHXpOHHU3AIHS CHCTEM PEabHOTO
BpeMeHHU OyeB C BCEMUPHBIM KOOPIMHHUPOBAHHBIM BPEMEHEM TTPOH3-
BOJUTCSI aBTOMATUYECKHU 110 JAHHBIM IPUEMHHKA CITyTHUKOBOW HaBU-
TallMOHHON CHCTEMBI.

[IpuemHas cTaHIUsl COCTOUT U3 OJIOKa mpuemMa WHGOpMaIlUH, aH-
TEHH CIIyTHUKOBOH CBSI3U U IIE€PCOHAIBHOTO KOMIIBIOTEPA CO CIIeLna-
JM3UPOBAHHBIM IPOIPAMMHBIM 00ECIIEUCHUEM.

CucreMa MOHUTOPUHTA MOXET OBITh pa3BEpHYTa B KpaTdaWIIvi
CPOK C IPOM3BOJIBHBIM HAdalbHBIM IIOJIOKEHHEM OyeB, a €€ KOH-
CTPYKLUSI OPUEHTHPOBAaHA HA MHOTOKPaTHOE IPUMEHEHHE.
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OCOBEHHOCTH PACITIPOCTPAHEHMUS INTFOMA
PEKM JIEHA 11O CITY THUKOBBIM U3MEPEHUSIM
COJIEHOCTH " YPOBHS BO BPEMSI
BE3JIEJHOI'O IEPUOJIA

Kyk B.P.}%, Kyopsikos A.A.L, Ocaguuen A.A.3

"MrH, 2. Cesacmonons, Poccus
2Cesl’Y, 2. Cesacmononw, Poccust
SHO PAH, 2. Mockea, Poccus
zhuk-vladlslav@ya.ru

KuaroueBsblie cjoBa: peunble TUIIOMBI, peka Jlena, mope JlanteBsix,
CIIyTHUKOBAS aIbTUMETPUS, CE30HHASI U MEXKT'0/10Bast U3MEHUHUBOCTb.

OnpecHeHHbIE BOJHBIE MacChl CYIIECTBEHHO BIUSIIOT HA MHOTHE JIO-
KanbHbIe Tiporiecchl B CeBepHoM JlemoBuToM okeane. ExxeroqHpiii CTOK
peku Jlena coctaBiser ~ 538 kM. bonbias ero yactb ocTynaeT B Mope
JlanreBBIX BO BpeMs Oe31IEAHOTO TIEPHOA B UIOHE — CEHTSIOpe U 00pa-
3yeT ILTIOM, KOTOPBIH UTpaeT 3HAYUTENHHYIO PO B (hOPMHPOBAHUH
TUAPOJIOTHYECKON CTPYKTYPhl PETHOHA, & TAKXKE BO MHOT'OM OIpee-
JISeT, TMHAMUKY MIPHOPEKHBIX MOpel APKTHUECKOTO OacceifHa.

[TosiBneHne HOBBIX CIIyTHHUKOBBIX HM3MEPEHUN COJIEHOCTU CIYT-
Huka SMAP, a Takxke pa3BUTHE aJIbTUMETPHUECKUX H3MEPEHUI T03-
BOJISIET PACIIMPUTh HUMEIOIIMECS TPEICTAaBICHUS O MEXaHH3Max H
apeasioB paclpocTpaHeHus IioMa pexku Jlena.

[IpoBenenHoe B paboTe COMOCTaBIIeHNE KOHTAKTHBIX W3MEPEHHUN
COJICHOCTH, MOJYy4YeHHBIX B psge skcneaunuii 1O PAH B 2018-
2019 rr., u narHEIXx SMAP mokazano JOCTaTOYHYI TOYHOCTH CITYT-
HUKOBBIX M3MEPEHUH U WX CIIOCOOHOCTH BBISBISATH 00JACTH OMpec-
HeHHBIX Boj B ApkTuke. CKO MeXIy KOHTaKTHBIMH U CITyTHHKO-
BBIMH M3MEPEHUSIMH COCTaBHUJIO 0K0JI0 1 psu, koppesius 0,97.

Janee, Ha OCHOBE CIIyTHHKOBBIX U3MEPEHUIN COJEHOCTH ONpere-
JIEHBI XapaKTePUCTUKU MEXTOAOBOM U MPOCTPAHCTBEHHOM M3MEHUU-
BOCTU pacHpoCTpaHeHusl mpecHbIx Boja Mops JlanteBsix B 2015—
2020 rr.

[IpoBeneHHBIN aHATN3 MOKA3aJ, YTO BEIACISIOTCS 2 THITA PaCIIpo-
CTPAHEHMSI: CEBEPHBIN U BOCTOUHBIN. /{151 IEpBOro XapakTepHO 3aHsI-
THE ONPeCHEHHBIMU BOoaMu obOnacTu okoio 130° 3. a. 76° c. 1. s
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BTOPOTO IIPOJBMKEHUE HA BOCTOK BIUIOTH 110 175° 3. n. Tak B 2016—
2019 r. mabmomanoch BOCTOYHOE HampamieHue, a B 2015 r. wu
2020 r. — ceBepHoe. Iloka3aHo, 4TO CEBEpHBIC BETPa CIIOCOOCTBYIOT
OJIOKMPOBKE BOCTOYHOT'O THITA PACIIPOCTPAHCHHSI, B TO BPEMSI KaK FOXK-
HbIC HTHTEHCH(HUIMPYIOT TIOTOK BOJ| HA BOCTOK.

ObHapyxeHa CBS3b MOBBIIIEHHOTO ypoBHsS Mops (ADT) c obxna-
CTBIO HaXOXJICHHsI TIPECHBIX BOJI JUIsl BOCTOYHOTO THIIA PacIpocTpa-
HeHus. Vcnonb3ys 3Ty CBSI3b OINPENENICHBI TUIBI PACIPOCTPAHCHHS
MPECHBIX BOJ C MOMOIIBIO JaHHBIX anbTuMeTpuu ¢ 1993-2020 rr.

Pabota BrImoHEHA TIpH Moepxkke rpanta PH® 21-17-00278 u
rocyaapcrBenHoro 3aaanus 0555-2021-0006.

UHTEP®ENC JOCTYIIA K OKEAHOT'PAONYECKUM
JAHHBIM ITO YEPHOMY MOPIO

Kyk E.B.

MI'U, 2. Cesacmononw, Poccus
elena.zhuk@mbhi-ras.ru

KuaroueBbie cioBa: 6a3a mannbix, [ UC, Y€pHoe mope, Postgresql,
Django.

B banke okeanorpaduueckux nanasix (bOJ[) MI'U xpanutcs 60-
nee 160 Teicsiu okeaHorpaduueckux cTaHnui mo YépHoMy Mopio, To-
nmydeHHbIX B iepuoa ¢ 1890 r. mo Hacrosiiee Bpems [1]. s xpane-
HUSl 1 OpraHu3aluy JOCTyIa K 3THM JaHHBIM pa3padaThIBaeTCsl WH-
(hopmarmonHas cucrema Ha ocHoBe [ MIC TexHONOTHIA C OHIIAHH J10-
ctymom [2,3,4].

Cucrema paspabatbiBaeTcs Ha 06a3e KINEHT-CEPBEPHOI apXHUTEK-
TYPBI C UCIIOJIb30BaHKEM NaTTepHa npoektupoanus MVC (Mogens-
Bun-Kontposiep), peaiuzyeMoro ¢ noMoineko (petimeopka Django.
WnTepdetic momp3oBaTens pazpabaTeiBaeTCs ¢ HCMOIB30BaHUEM I11a0-
nonoB Django, 6ubimorexu jQuery, a Takxke Oudbnrotekun Mapbox GL
JS, xoropas obecrneunBaeT paboTy ¢ KapTorpaguyeckuMm martepua-
oM. OOMEH NaHHBIMH MEXJIy IOJIb30BATENILCKUM HHTEepQeicoM U
cepsepoM ocyiectrisiercs B hopmare JSON. JlaHHBIE OKeaHOTpadu-
yeckux HaOmroaeHu xpansrcs B CYB/] PostgreSQL. PaboTa mosns30-
BaTelieil ¢ CHCTEMOI OpraHu30BaHa B paMKax web-ceccuil.
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WnTepdeiic moctyma x oxeaHOrpadUIeCKUM JaHHBIM TTO3BOJISIET
OCYIIECTBIISTH BEIOOPKY IO CIEIYIOIINM KPHTEPHSIM:

— BBIOOpKa MO peilcy: MO Ha3BaHUIO pelica; HAa3BAHUIO CYIHA;
TOfy, B KOTOPBIH cocTosuics peiic. MoyKHO BBIOpaTh Kak OAMH, TaK U
HECKOJIbKO PEHCOB;

— BBIOOpPKA IO KapTe: KOOPAWHATHI MPSMOYTOIBHOM 001acTy 3a-
JAIOTCS Ha KapTe,;

— BBIOOpKA MO BPEMEHHOMY WHTEpBaTy: OTPAaHWYECHHBIN NaTOH
Havajia ¥ JaToil OKOHYaHWS BPEMEHHOW WHTEPBaJl M/WIIH CITHCOK Me-
CSIIICB;

— BBIOOpKA 11O TTApaMeTpam.

[lomp30BaTeny, TpOMIEAIINE ABTOPU3AIMIO, MONTYYalOT BO3MOXK-
HOCTh CKayaTb OTKPBITHIE JAHHBIC, COXPAHUTH C(HOPMHUPOBAHHBIE BEI-
OOpKH, TOCMOTPETh paHee CAeNIaHHBIE 3aIIPOCHI, a TAK)KE OTIPABHUTH 3a-
MPOC Ha TMOJyYeHHE pa3pelieHHs Ha CKaYMBaHHE 3aKPBITHIX TaHHBIX.

PabGora BemeTcst B paMKax TEMBI TOCYJapCTBEHHOTO 3aJaHHS
Ne 0555-2021-0003 «OnepaTrBHas OKEaHOJIOTHSD).

1. EpemeeB B.H., Xamuynun A.X., I'onun E.A., Muarepos A.B.,
benokoneiToB B.H., Kyk E.B., T'ankosckas JL.K., Hcaesa E.A.
[IpoGeMHO-OpHeHTHpPOBaHHAs ~ TeOMH(pOpPMAIFIOHHAsT  CHCTEMa
UepHoro Mops // YCTOWYMBOCTh M JBOJIIOIHMS OKEAHOJIOTHUCCKUX
XapakTepUCTUK 3KocucTeMbl YepHoro wmops. — CeBacToOmNoOJb:
OKOCU-T'unpodwusuxka, 2012. — C. 8§ — 31.

2. Zhuk E., Khaliulin A., Zodiatis G., Nikolaidis A., Isaeva E. Black
Sea GIS developed in MHI. Proc. SPIE 9688, 4th International Conference
on Remote Sensing and Geoinformation of the Environment (RSCy2016),
96881C (August 12, 2016); doi: 10.1117/12.2241631 Vol. 9688
http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=2545474

3. bazpiknna A1O., XKyk E.B., Xammynmun A.X. HMcnonb3oBanue
reonH(pOPMAIIOHHON CHCTEMBI Ui OTOOpaKEHHS pe3yIbTaTOB
MOACIMPOBaHNA PACHPOCTPAHCHUA JIMHHBIX BOJIH TUIIA LOyHaMW B
npubpexHoii 30He YepHoro mops / Mopckod runpou3nvecKui
xypHai, 2017, Ne3, c. 74-81; DOI: 10.22449/0233-7584-2017-3-74-81.
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BJIMSAHUE ®A30BOI'O COCTABA ATMOC®EPHbBIX
OCAJIKOB HA CE30HHYI1O 3BOJIIOLIUIO
CHEKHO-JIEASIHOI'O IIOKPOBA B CEBEPO-
BOCTOYHOU YACTHU TATAHPOI'CKOI'O 3AJIMBA

3apbsanos J.J1., Coaomaxa T.A.

MI'U, 2. Cesacmonons, Poccus
solomaxa.ta@mbhi-ras.ru

KaioueBble cjioBa: MOPCKOH Jies, TEpPMOANHAMUKA, TOJIIUHA JIBJA,
aTMoc(epHbIe 0CaIKH, J0XK/b, CHET, A30BCKOE MODE.

CymiecTBeHHYIO0 poiib B ()OPMHPOBAaHUHM M Pa3BUTHH MOPCKOTO
TBAa UTparoT atMocdepHble ocafaku. CHEr akKyMyJIHpyeTcs Ha I1o-
BEPXHOCTH JIb/Ia, & OCAJKHU B BUAE N0, TOTaasi Ha CHET, MOTJIONIa-
IOTCS M, U3MEHSS TUIOTHOCTh U almb0e0 CHEXKHOTO MoKpoBa. Ku-
KH€ OCaJIKA CIIOCOOCTBYIOT YCHIICHUIO TassHUS CHETa W JIbJa JTaXKe B
TOM cJy4ae, KOT/ia TeMIIepaTypa JOXK/s JHIIb HEe3HAYNTENFHO BhIIIE
0 °C. VYka3aHHble OCOOCHHOCTH BIIMSIHUSI OCAJKOB Ha CHEXXHO-JEIS-
HOM MOKPOB BayKHO MPaBUIILHO OIICHUBATh U yYUTHIBATH [TPH pacyeTax
XapaKTePUCTUK MOPCKOTO Jib/ia. OCaZKu MPEICTABISAIOT COO0H OJTHO
W3 CaMbIX U3MEHUYUBBIX BO BPEMEHH U MPOCTPAHCTBE METEOPOJIOTHYE-
CKUX SIBIICHWH, a CBEeJIeHHs O MX (ha30BOM COCTaBE SIBIISTIOTCS BaXKHOU
CHUHOIITHYECKON XapaKTepUCTUKON pernoHa. Ha moBepxHOCTh A30B-
CKOT'0 MOPSI JasKe B XOJIOAHBIN NEPUO/] ToJia BHIMaAaeT 3HAYUTEIBHOE
KOJIMYECTBO CMEIIAHHBIX OCAJIKOB, & KOJWYECTBO JHEH C JOXKIEM B
3UMHHI TIEPUOJT MOXET MPEBBIIIATh KOJIUYECTBO JHEH CO CHEroM.
Ci0XHOCTh HAOMIONEHUH W MAJOYMCIEHHOCTh HENOCPEICTBEHHBIX
W3MEPEHUI KaKk CHEeXHO-JIEASHOTO TOKPOBa A30BCKOTO MOpSI, TaK H
(hazoBOro XapakTepa BBHINAJAIONINX OCAIKOB, CYIIECTBEHHO 3aTPY/-
HSIIOT HCCIIEIOBaHNE 3MMHEH TepMOJMHAMHUKH 3TOTO Bomoema. He-
OIIPEIIEHHOCTh, BO3HUKAIOMIAS TIPU pacdeTe TONIIHUHBI CHEXXHO-JIe-
JITHOTO TIOKPOBA MOPS, B 3HAYUTEILHOM CTETIEHN MOXKET OBITH CBsI3aHa
C HETOYHOCTSIMH B OmpezeNieHNH (Pa3oBOro cocraBa aTMOC(EpHBIX
0CaJIKOB.

B Mozensx IMHaMHUKH CHEXXHOTO TIOKPOBa, OCHOBAHHBIX Ha OMpe-
JeneHnH (pa3oBOro COCTaBa OCAIKOB IO 3HAYEHHUIO MPUIIOBEPXHOCT-
HOW TeMIeparypbl BO3yXa, UCIONB3YIOT CTATUYECKUH U IUHAMHYE-
CKHW METOJIbI pa3JIeIeHHsl 0CaIKOB Ha (a3bl (I0kKAb/CHer). B cTaru-
YECKOM METOJIe KpUTEPHEM JICICHUS Ha JKUAKHE W TBEPIbIe OCAAKH
BBICTYIIAET IMOPOTrOBasi TeMIlepaTypa BO3JyXa, HIDKE KOTOpPOW Bce
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0CaJKH KINAacCH()UIMPYIOTCS KaK CHET, BBILIE — KaK H0XKAb. JuHamu-
YeCKUI METOJ pa3leNeHHs] OCaJIKOB YUUTHIBAET MOCTENICHHOE H3Me-
HEHHUE JIOJIU COAEP)KaHUs JIOKIA U CHEra B HEKOTOPOM TeMIepaTyp-
HOM fuana3one. Takue 3aBHCUMOCTH HE SIBIAIOTCS YHUBEPCAIbHBIMA
U HOCAT BBIpaXKEHHBIN perMoHalbHbIN Xapaktep. [loporosoe 3Haue-
HUE ¥ TPaHMIIBI HHTEPBAIa TEMIIEPATyp, a TAK)KE XapaKTep 3aBUCHMO-
CTH MPOLIEHTHOTO COAEP)KAHHS JOXKIs/CHEra OT TEMIIEpaTyphl Ompe-
JENAIOTCS U3 METEOPOJIOTHYECKUX NaHHBIX WM B TpOIecce Kamuo-
POBKHM TlapamMeTpoB Mojend. [10cKonbKy HATYpHBIX M MPOTHOCTHYE-
CKMX JaHHBIX O ()a30BOM COCTaBE OCAJKOB HaJ akBaTopueil A3oB-
CKOTO MOps KpailHe Mayio, TO CTAaBHTCS 3a/1a4a CpaBHEHUS pe3yiIbTa-
TOB MOJAEIHPOBAaHUS CE30HHON TEPMUYECKON NTUHAMUKU TOJIIUHEI
MOPCKOTO JIb/Ia TIPH MCTIOJIb30BaHUH PA3IIMYHBIX METOMIOB OTIpeIee-
HUS 0NN TBEPJIOW M JKUAKOHN (ha3bl B CyMMapHBIX ocajkax. Tepmude-
CKasl SBOIIIONHS CHEXXHO-JIEASHOTO MTOKPOBA OIHCHIBACTCS JIOKATBHO-
OJHOMEPHOUW TepMOAMHaAMUYECKoW Mozenbto. Ha €€ ocHoBe mpoBe-
JICHBl YHCJIEHHbIE HKCIEPUMEHTHI C IENbI0 HUCCIENOBAHUS BIUSAHUA
(hazoBOro cocraBa aTMOC(EpPHBIX OCATKOB Ha BOCIIPOU3BENICHUE CE-
30HHOM 3BOJIFOLIUU TOJIIMHBI JIbJa B BEpIIMHE TaraHporckoro 3ajinsa.
JlocTOBepHOCTh pE3yNIbTATOB MOJEIMPOBAaHUS OIEHUBAJACH ITyTEM
COIOCTABIICHUS MOJICIUPYEMBIX U (PaKTUIECKUX 3HAYCHUH TOJIIHHBI
MOPCKOTO JIbJIa, CHATHIX C JISOBBIX KapT, IMyOIuKyeMbIx EnnHoi roc-
yIapCTBEHHOH cucTeMoil uHdpopmMaruu 00 o0cTaHOBKe B MUpoBOM
okeane (ECHIMO).

CpaBHUTENBHBIN aHAIH3 PE3YIIBTATOB YHCICHHBIX SKCIIEPUMEHTOB
[0 BOCTIPOM3BEACHUIO CE30HHOTO XOAa TOJIIMHBI JIbJa U JaHHBIX
HaOIt0/IeHNH Ha MeTeocTaHuu Taranpor B 3uMHHE ce30Hb1 2007/08—
2010/11 rr. nokasai, 4yTo HauboJsee ONPABIAHHBIMH, C TOYKH 3PCHHS
ONITUMAJIbHBIX 3HAYEHUI CpPEeIHEKBaJAPATHIECKOTO OTKIOHEHUS U KO-
3 QHIIEeHTa KOPPEIAIH, OKa3INCh PE3YJIbTAThI, MOMyYeHHbBIE MPH
WCTIOJIB30BaHUH S-00pa3HOM 3aBHCUMOCTH JIONTU CHETa B aTMOC(HEPHBIX
0cajikax BHYTPH IEPEXOHOTO UHTEPBaja TeMIepaTyp. MUHIMabHbIC
OIIMOKH BOCIIPOU3BEICHNS CE30HHOM ABOIOIMH TOJIIMHBI JIbAA TTOTY-
YeHHI MPY IIOPOTOBOH TemIeparype, 0nm3koi k 2 °C, u mmpuHe mepe-
XO/IHOTO MHTepBaia Temneparyp 1..3 °C mis 3uM C MalibIM KoJn4e-
CTBOM 0cCanukoB U 5...9 °C — 111 3UM ¢ ocagkaMu, OJTU3KUMH K KIHUMa-
TUYECKOW HOPME WIIM TPEBBIMAIONIIMHA ee. J[JIs1 MaTOCHEXHBIX 3UM
Jy4IIUe Pe3yNbTaThl ObUTH MOJTY4EHBI PH MCIIOIB30BAHUH CTaTHYe-
CKOT'0 MeToJa ornpeaeneHus ¢assl ocaakoB. PacueTsl, caenanHble mpu
WCTIONIb30BAaHUH TTOYIMIIMPUYECKON 3aBUCUMOCTH JIONH CHETa OT
TEeMIepaTyphl 1 OTHOCUTENbHON BIQXKHOCTH, 1NN YIOBICTBOPUTEIb-
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HBIE Pe3yIBTATHI TSI BCEX PACCMOTPEHHBIX 3MMHUX CE30HOB. JTH 3a-
BUCHUMOCTH MOTYT OBITh UCIIOJB30BAHBI MIPU OTCYTCTBHH JOCTOBEP-
HBIX JIAaHHBIX O (pa3e 0CaJIKOB B KA4EeCTBE HAYAJILHOTO BEIOOpA METOAA
pa3aeneHus 0CaaKoB IS UCTIOJBE30BAHMS B TEPMOIHHAMHISCKONH MO-
JIEIN MOPCKOTO JIbJIA.

OIITUMM3BALIUA JEATEJIBHOCTHU U IIVTAHUPOBAHUA
MOPCKHX TPAHCIIOPTHBIX OITEPAIIAM 3A CYET
COBEPHIEHCTBOBAHMS TEXHOJIOT U
I'MAPOMETEOPOJIOTMYECKOI'O OBECIIEYHEHU S

Heanos B.B.., Bpecrkun C.B., Kycypos B.H., Cutauxos U.IO.

"YAHUU, -. Canxkm-Ilemepbype, Poccus
ivw@aari.ru
2000 «Has Hesenonmenm Koy, . Cankm-Ilemepbype, Poccus

KnaroueBble ciaoBa: ['mapomereopornoruueckoe —obOecredeHue,
JIEJOBBIE KapThbl, JEAOBbIE MPOTHO3bI, CHUMKU WC3, 31eKTpOHHBIE
HaBUTAL[IOHHbBIE CUCTEMBI.

Hcnonb3oBanue omnepatuBHONH WH(POPMAIIMOHHON MPOAYKIIUH
(caumkoB MC3, 0030pHBIX U AE€TAIN3UPOBAHHBIX JIEJOBBIX KapT, Jie-
JIOBBIX M TUPJPOMETEOPOIIOTHIECKHUX TPOTHO30B) TIO3BOJISIOT BHIOU-
paTh ONTHMAaJbHBIE BAPHAHTHI M MapLIPYTHl IBUKEHHS CYIOB, KOTO-
pBIe, TIPH CIIOXKHBIX JIENOBBIX YCIOBHAX, 3a4acTyH0 OKa3bIBAKOTCS
€MHCTBEHHO BO3MOKHBIMU.

Heo0xonumas nHbopManmoHHas TPOLyKIHs HHAHUBUIYAILHO JUTS
Ka)XZI0T0 MOTPEeOUTENs MOArOTaBIMBAETCS B APKTUYECKOM U aHTapK-
tuueckom HUUM u omepatuBHO AocTaBisiercs Ha OOCITy>KHBacMble
OOBEKTHI, B T. 4. YAaJEHHBIE 1 MOOMUIbHBIE. DOpMaThI IEpeaBaeMoin
WHPOPMAITMOHHON MPOJYKIIMH COTIIACOBBIBAIOTCS C WH(OPMAIHOH-
HBIMH CHCTEMaMH IIOJIb30BaTejel, YTO MO3BOJISIET OTOOpakaTh ee
coBMecTHO. Tak Jie10Bble KapThl, IIepe/laBaeMble Ha Cy/1a U JIEAOKOJIb
COBMEIIAIOTCS] C HABUTAIIMOHHBIMU KapTaMHu B 3JIEKTPOHHBIX KapTO-
rpaduyeckux HaBurarMoHHbIX cucrtemax (Transas NS 4000 u D-kart
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Ice navigator). i onTUMH3anny mpHeMa OIepaTHBHOW MHQOpMa-
UK pa3paboTaHa CHelHaNTbHas CBsI3HAs MPOrpaMMa- KOMMYHHUKATOP
MO3BOJISIONIAs CKAYMBATh U MIEPEaPECOBBIBATH MOTyYaeMyto HH(OP-
MAITUIO B COOTBETCTBYIOIIHME KATAIOTH HABUTAIIMOHHBIX CUCTEM.

P®OPMHPOBAHHUE «KYIIOJIA» IIJIOTHBIX BOJ
HAJ HEHTPAJIBHOU BAHKOU BAPEHIIEBA MOPS B
YCJIOBUAX COKPATUBIHIETI'OCA JIEJASHOI'O IOKPOBA

Usanos B.B.!2, Tysos ®.K.1*

"MTIY, 2. Mockea, Poccus
’AAHUM, 2. Canxm-ITemep6ype, Poccus
SBHUM I'OYC, 2. Mocksa, Poccus
vladimir.ivanov@aari.ru

KiroueBble ciioBa: bapeHueBo Mope, MOPCKHE TEUCHHS, KOHBEKLIHS,
KaCKaJMHT, B3aUMOJCHUCTBHSA OKeaHa 1 aTMOC]epbl, MOPCKOM JIe/.

[locrerenHoe cokpamieHne o0bemMa MOpPCKOro Jbaa B CeBepHOM
JlemoButom oxeane (CJIO), nauaBmieecss B 1990-x rogax, BeposTHO,
JIOCTUTJIO CBOETO pojia IEPEIOMHOro MoMeHTa B cepenune 2010-x ro-
JIOB B apKTHUYECKUX MOPSIX, TJI€ JIEASHON MOKPOB CTall CE30HHBIM. K
koHIy 2010-X rog0B HayaIu OpOSIBISATHCS SBHbIC IPU3HAKU PEAKIIUU
OKeaHa Ha M3MEHEHUs, POU3OLIEe/INe Ha €ro Ha MOBEepXHOCTH. B
CHITy TeorpaduecKoro mojoxeHus bapeHesa Mopsi, B MOrpaHUIHON
3oHe Mexay Cesepo-Empomelickum u ApkTHdeckuM OacceliHamu
CJIO, u3MeHeHHs THAPOJIOTHYECKON CTPYKTYphl B 3TOM MOpE OCO-
OeHHO 3aMmeTHBI. B HacTosiiee BpeMs HaOIOAAeTCsl CYIIECTBECHHOE
COKpallleHHe IJIoIali MOPCKOT0 JIb/ia B bapeHiieBoM Mope He TOIbKO
JIETOM, HO ¥ Ha MHUKE €ro CE30HHOTO 3UMHET0 MakcuMmyma. OTHUM U3
CJIEICTBMM TAKUX U3MEHEHUH CTajla IEPECTPOIIKa 3SMMHUX KOHBEKTHB-
HBIX TPOIIECCOB B pailoHax, rJe MPOU30IIIO 3aMETHOE OTCTYIIJIEHHE
JIbJa B 3UMHHI CE30H.

B noknane npencraBieHsl pe3yabTaThl UCCIEI0BaHUs (HOPMHUPO-
BaHUsI KyNoJ000pa3Ho#l IIIOTHOCTHOM cTpyKTypbl Hal LleHTpanbHOi
0aHKO#l — BaXKHOTO MOP(OJIOrHYECcKOro 3IeMeHTa penseda nHa ba-
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peHiieBa Mopsi. MccienoBanye BEIIOIHSIOCh HA OCHOBE KOMILIEMEH-
TapHBIX HA0OPOB JAaHHBIX, BKJIIOYABIIMX CIYTHHKOBYIO HH(OpMa-
LU0, TPOAYKTHI aTMOC(HEPHOTO ¥ OKEAHCKOTO0 PEaHAIU30B, a TAKKE
MaTepuaigbl TUAPOJOTUYECKUX W3MEpPEHHUM, MOJy4YeHHblE B KOHIIE
3UMbI — Hadaje BecHbl 2019-ro roga B akcnequnuu « TpaHcapKkThKa-
2019, nepserit atam» Ha HIC «Akanemuk TpenrHuKoB.

I'maBHBIN BBIBOI, KOTOPBIN CIEAYET U3 IPOBEACHHOIO aHAIN3a, 3a-
KIIFOYaeTCAd B TOM, YTO B M3MEHMBIINXCS YCIOBHAX HA IOBEPXHOCTH
MOpsI TpaHchOpMaLusl TEPMOXAJIMHHOW CTPYKTYpbl Box Han llen-
TpaJbHOI OaHKOM B XOJIONAHOE BPEMsI T0Jla MIPUHIUINAIBHO OTJINYa-
€TCs OT HaOJTIO/IABIIIeHCSA B CPETHIX KIMMAaTHIECKIX yCiIoBusax 20-ro
Beka. [lepexon ot cTpaTHUIMPOBAHHOM MO IUIOTHOCTH BEPTHKAJIb-
HOM CTPYKTYPHI (JIETOM) K OJJHOPOTHOW CTPYKTYpE (3UMOI) KOHTPO-
JIUPYETCA TEPMUUYECKON KOHBEKUHEH. [JomonHuTenbHas aaBeKUUs
TeIula U COJIM ¢ nocrynawoueil u3 Hopeexxckoro Mopst BoJIoM aTyiaH-
TUYECKOTO MPOUCXOXKACHUS MUMEET MPUHLUITHAIBHOE 3HAUeHUE IS
peanu3anyy BepTUKaIbHOTO KOHBEKTUBHOI'O NIEPEMEIINBAHNUS OT I10-
BEPXHOCTH 10 MOpcKoro aHa. CTekaHue (KacKaJuHT) MJIOTHOH BOJIBI
¢ 0aHKM HAuYMHAETCs, KaK TOJIbKO KOHBEKIHS JOCTUTIIA THA. BrinsiHue
KacKaJIMHIra Ha THIPOJIOTHUECKYI0 CTpYKTypy bapeHniieBa mops mpo-
CTHpAeTCsl Ha HECKOJIBKO COTEH KMIOMETPOB OT LleHTpanbHOH OaHKH.
IIpn OTCYTCTBHH 3HAYUTENBHOTO aIBEKTHBHOTO NMOCTYILUICHUS TEIlIA
W COJIM BEpPTUKAJIbHASI KOHBEKLMS HaJ OaHKOW TaKkKe MOXET Pacipo-
cTpaHsThes 10 fHa. OgHAKo, U1 3TOro TpeOyeTcs NOMOTHUTEIbHOE
OCOJIOHEHHE BOJBI HaJ OaHKOH, KOTOpPOE MOXET ObITh 0OecreueHO
[P JIOKAJIbHOM 00pa30BaHMM MOPCKOTO JibJa. B 3ToM ciryuae Temrie-
patypa BOAbI B OJHOPOJHOM TOJIIIE BOABI HAJl OAHKOH OKa3bIBAETCS
OnM3Ka K TOUKE 3aMep3aHusi, yTo Habmoganock B npouuioM. Ilomy-
YEeHHBIC PE3yJIbTaThl CBHJECTEIBCTBYIOT O TOM, YTO B OoJiee TEIioM
KIIUMAaTe poJib MOPCKOTO JibJia B 3UMHEH TpaHChOpMaIlul TepMoxa-
JUHHOW CTPYKTYpHI BOJ Haj LleHTpanbHO# OaHKO# MPOTHUBOIOJIOKHA
TOW, 4TO OblIIa B KIIMMATHYECKHUX YCIOBUSIX, XaPAKTEPHBIX JJIsl BTOPOH
TIOJIOBHHBI MPOIUIOTO BeKa: MPUHOCUMBIA B PalioH OaHKH MOPCKOH
niex OJOKMPYeT KOHBEKIHIO, Ojaromapst 4eMy TemIiepaTrypa BOIBI B
«KYTIOJIe» OKa3bIBAeTCs BhIIIE, YeM HaOIoaBIIasics B OoJiee XO0Io/-
HOM kiuMmate 20-ro Beka.

HccnenoBanne BBIIONHEHO NpH Hojpaepxke rpanta PHO 19-17-
00110.
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OLIEHKA ®A30BOI CKOPOCTH
KOPOTKOINEPUO/HbIX BHYTPEHHUX BOJIH
B APKTUKE HA OCHOBE CIIYTHUKOBBIX
HABJIIOJEHUH U IPSIMbIX U3MEPEHUN

Ko3aoB U.E., Muxaiianuenko T.B.

MI'U, Cesacmononw, Poccus
igor.eko@gmail.com

KiroueBble cj0Ba: KOpPOTKOIEPHOAHBIE BHYTPEHHHE BOJIHBI,
CIyTHUKOBas PagUOJIOKalMsg MOPCKOH IOBEPXHOCTH, (a3oBas
CKOpPOCTh BHYTPEHHHX BOJIH, KOHTAKTHbIE U3MEPEHNUs1, APKTHKA.

Kopotkonepuonusie BHyTpenHue BoaHbl (KBB) sBustores Bax-
HBIM 3JIEMEHTOM JUHAMAYECKON CTPYKTYPBI OKEaHa U BIUSIOT Ha €ro
«CpENHEEe» COCTOSIHUE ITyTEM BEPTUKAIBHOIO MIEPEMEIINBAHUS, TOPH-
30HTAJIBHOTO M BEPTHKAIILHOIO IEPEHOCA UMITYJIbCA U SHEPTHU.

OCHOBHBIM HHCTPYMEHTOM HcciieioBaHus XxapakTepuctuk KBB u3
KOCMOCa SIBJISIIOTCS] CITyTHHKOBBIE PaJHOJIO0KAaTOPhl ¢ CHHTE3UPOBaH-
Hoit ameptypoit (PCA), maHHbIe KOTOPBIX MO3BOJISIOT OMPEICISITH
pa3lIuyHbIe MPOCTpaHCTBEHHBIE XapakTepucTuku KBB u paitonsl ux
reHepaiui. OJHONH W3 BaXXHEWIINX JUHAMHYECKUX XapaKTEPHCTUK
KBB sBiisiercst azoBast ckopocTs ux pacrnpoctpanenus. [1o crytHu-
KOBBIM M3MEPEHUSIM OIeHUTH (Ppa3oByto ckopocth KBB MoxkHO KoC-
BEHHO WJIM Hampsmyro. B mepBoM ciydae oreHka BO3MOXHa Ha OC-
HoBe PCA m3Mepenuii ¢ HU3KOH MOBTOPSIEMOCTHIO CHEMOK HaJl OJHIUM
U TeM Xe paiioHOM (>12 gacoB), Kor/ia Ha OTHOM CHUMKE OTOOpaa-
10TCs nocneaoBarensHblie makeTsl KBB. U3mepsis paccTosiHne Mexy
TOJIO’KEHUEM JIMIUPYIOIIMX BOJIH B COCETHUX MaKeTax U Mpearosaras
WX MPUWINBHYIO TE€HEPAIMIO B OJJHOM U TOM € MECTE C 4acTOTOil J10-
MUHUPYIOMIEH TPUINBHOW KOMIOHEHTHI (I APKTHKH 3TO JTYHHBIN
MOJTyCyTO4HBIN npwinB M2 ¢ nepuogom 12,4 gaca) HaxoAuTcs 3Ha-
yeHue (a3oBoii ckopocTH. B ciyuae, ecim peanbHas yactoTa reHepa-
MU HaOJI0JaeMBIX BOJIH OyJIeT HHOM, MeTo/1 OyJIeT 1aBaTh OMMO0Y-
HBbIC 3HAUYEHUs. AJIBTEPHATUBHBIM CIIOCOOOM ompezaeieHus: Gpa3oBoi
ckopoctu KBB sBisieTcs ee oleHKa 110 MPOCTPAaHCTBEHHOMY CIBUTY
npossneHuit KBB B mape nocienoBarensHbIX H300paKEHHA, BBITION-
HEHHBIX ¢ HEOOMBITION 3aIep kKoM 1mo BpemeHu (<1-2 gacoB). Panee
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3Ta METOJIMKA HE PEIKO UCTIONIb30Bajach JUId ONpeAeIeHNs 3HaYeHUH
¢azoBoii ckopoctr KBB B HU3KMX mmpoTax, rae nomumo PCA nan-
HBIX JUUIS 3THX II€JICH MOTYT OBITh UCIOJIH30BAHBI JAHHBIE BUUMOTO
nuarma3oHa. /s nonspHbIXx pailoHoB MHpOBOrO OKe€aHa paHee TaKue
OIIEHKH HE BBITIOIHSUIACH U3-32 HU3KOW TOBTOPSIEMOCTH HaOIIOAeHAN
ncropudeckux PCA Mucchii 1 HHTEHCHBHOM 00JIAYHOCTH, OTpaHUIH-
Barolllel MPUMEHEHNE JAHHBIX ONTHYECKOI0 UaIa3oHa.

B nacrosimieli paboTe Ha OCHOBE aHalM3a IOCIICOBATEIBHBIX
nzobpaxkenuit Sentinel-1A u 1B npuBoasSTCS IpUMEPBI ONPEIEIICHUS
(hazoBoii ckopoctn KBB B pa3nmuuubIX paiioHax ApPKTHKHA pa3ind-
HbIMH criocobamu. [lomydeHHbIe «IIpsIMBIE» OIIEHKH COTIOCTABIISIFOTCS
C TEOPETHYECKHMH M OOCYXMAIOTCS TEPCHEKTHUBBI HCIIOIB30BaHUS
CIYTHUKOBOW MH(OPMAIINH IS ONPEACTICHUS XapaKTEPUCTUK BEPTH-
KaJIbHOH cTpaTH(UKaUK BEPXHETO CIIOSI OKEaHa.

HccnenoBanre BBHITIOIHEHO NPU (MHAHCOBOW MOJJIEPXKKE TPaHTa
PH® Ne 21-17-00278 u rocymapcTBeHHOTO0 3ananus 0555-2021-0003.

HOBBIE CBEAEHHWSI O MOPCKHUX TEHEHUAX
Y BEPEI'OB 3AITAJJTHON KAMYATKH

Koaomeiines B.B.}, Topun C.JI.2

'KamuamHUPO, . Ilemponasnosck-Kavuamckuii, Poccus
2BHUPO, 2. Mockea, Poccus

KaroueBbie cyioBa: mienbd, npuOpexHas 30HaA, JAMHAMUKA BOJI,
MOpcKHe TeueHus, 3anannas Kamuarka, OXoTckoe Mope.

Teuenus OxoTckoro Mops usydarorcs yxe 6omnee 100 net. ITo u-
TepaTypHBIM UCTOYHHKAM, K HACTOSIIEMY BPEeMEHH sl menbda 3a-
naaHoi Kamuatku ycrtaHoBneHo cienyromee. Broms Oeperosoro
ckioHa (Hag rayouHamu >150-200 M) ¢ rora Ha ceBep AEHUCTBYET T10-
crosiuHoe 3anaaHo-Kamuarckoe teuenne (3KT). Mexny 3KT u Oepe-
rom Haj riryouHamu >50—-100 M meproAnYecKy MOSIBISETCS HAPaB-
nenHoe Ha tor Kommencammonnoe teuenune (KT). O TedeHusx Han
MEHBIITUMH TTyOMHAMU, TO €CTh B IPUOPEKHOM TOJ0CE IIMPUHOM 10
30-50 kM oT Oepera, MPaKTUYECKU HAYETO HE U3BECTHO.

257



Cexkuust 2 «Mopckue HaOmoaaTeNbHbIe CUCTEMBI: METOIbI, CPEACTBA U PE3YIBTATH»

B aBrycre 2008 u utone 2011 rr. Ha menbde 3amagaoi Kamuatkn
OBLIH 3aITyIIeHBl TpU Oys-IpuQTepa MOIUIaBKOBOTO THIIA, OCHAIIEH-
ueie TepmuHanamu ARGOS, npounssenennsie «Mapaua-FHOr» (r. Ce-
BacTonoib). (Hackonbko Ham HM3BECTHO, 10 CHX TOpP 3TO OCTaeTCs
€IMHCTBEHHBIM IIPUMEPOM 3aIycka 0yEB B ;aHHOM paiione). [1o ycio-
BusM mpexamecTByromeii 3umber 2008 1. 0BT OMU3KEM K HOpPME, a
2011 r. — rerteiM. B mpeenax paccMaTpuBaeMoro yyactka mpuopex-
HO¥ 30HBI (~250 KM MeX Ty YCThIMU pek bonbiras BopoBckas Ha rore
u CorouHast Ha ceBepe) Bce Oy apeiidoBanu ot 3 10 4 Henenb. boib-
LIYI0 YacTh IyTH OHU MPOUUTH B 3—5 KM OT Oepera B reHepaIbHOM
HanpaBieHUH Ha ceBep. CpeaHecyToYHbIe CKOPOCTH JApelida 3a pac-
cCMaTpuUBaeMble TEpHUONbl cocTaBmwiu okono 14 cm/c B 2008 1. n
10 cm/c B 2011 r. IIpu aprkeHun Oy CUIBHO OTKJIOHSUTUCH OT T'CHE-
paAILHOTO HaTpaBJICHUsI, UHOT/Ia B IPOTHBOIOIOXKHYIO cTopony. Co-
OTHECEHHE MaHHBIX Apelida OyeB ¢ mJaHHBIMH aTMOC(HEPHOTO peaHa-
mu3za ERAS (ECMWF) moka3zano TeCHYIO CBSA3b MEXKIY CKOPOCTBIO 1
HampaBleHUEM Jpeiida ¥ COOTBETCTBYIOIIMMH XapaKTePUCTUKAMH
BeTpa — k03 punmenTs! Koppemnsiuu coctasmnu ~0,6-0,9.

Ckopoctu apetiha OyeB OBIIM COIIOCTABIICHBI C Pa3HBIMH Ha0O-
pamu okeaHorpaUUECKUX TaHHBIX, KOTOPbIE HAXOAATCS B OTKPHITOM
noctyne B ceti Muatepret: Globcurrent (CiyTHHKOBasI albTUMETPHS
¢ yuerom JpeiidoBoii coctaBisromieii); C-GLORS05, GloSea5,
GLORYS2V4, ORASS u FORA-WNP30 (peanain3bl Ha OCHOBE YHC-
JICHHBIX MOJIEJIEH OKEeaHa, aCCHMMIIMPYIOIINX JaHHBIE CITyTHUKOBBIX
W HaTYPHBIX HAOJIOAEHHH 32 TEMIIEPaTypPOH, COIEHOCTBIO, JIEASHbIM
MTOKPOBOM M YPOBHEM MODsI, C HCIIOJIb30BaHUEM aTMOC(HEPHOro pea-
Hanu3a). BeIsicHIIIOCH, YTO BCe pacueTHbIE HHCTPYMEHTHI IPaBIOIIo-
NOOHO OMHKCHIBAIOT HATIpaBJIEHHE TeHepaILHOTO Ipeida OyeB, HO MpH
3TOM B 2—3 pa3a 3aHIDKaIoT 3HaueHus ckopoctu. Hanbonee moaxosi-
OIMM HHCTPYMEHTOM JJIsl JayibHeimed paboTel ObUI NpU3HAH
Globcurrent. [1o ero naHHbBIM OBUIN pacCUUTaHBI CPEIHHUE 38 MHOTO-
netHuid miepuof (1993-2020 rr.) BEKTOpHI CKOPOCTH TEUEHUI Ha
menbde 3anannoit Kamuarku st nrons—cenTsops. Oxazanock, 4To B
9TH MECSIIBI Ha pacCMaTPUBAEMOM YUJacTKe MpeodIaaeT Broipoepe-
rOBOM IepeHOC BOJ Ha ceBep. To ecTh, B JAHHOM CIIydae, pe3yJIbTaThbl
npeiida OyeB OTpa3uiIn KIMMaTHYECKUE 3aKOHOMEPHOCTH AMHAMHUKH
MOBEPXHOCTHBIX BOJ, @ HE CTAJIM CIEICTBHEM PEIKOTO CTEYEHHs 00-
CTOSITEIILCTB.
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Takum 00pazom, B HEOCPEICTBEHHOM OIU30CTH OT Oeperos 3a-
nagHod Kamuatku (Mexay ycrbsimu pek b. Boposckas u Conounasi)
B TEIUIBIA MIEPHOJ Tofia ACHCTBYET TeUCHHUE, HApaBIeHHOE Ha CEBEP.
[loxa He SICHO, MOKHO JIH €T0 CYHTATh CAMOCTOSITENIFHBIM TeUECHHEM
niu oHo siBisiercs BeTBhio 3KT. B nanpHeiinieM He0OX0AUMO TTOHSTH
MIPUYUHBI IMEIOIIETOCS ceiiuac 3aHIKEHUS PACUETHON CKOPOCTH Te-
yenwus. [locne 3Toro MoxHO OYJET BBISICHUTH BKJIAJ] OTACIBHBIX CO-
CTaBISIOIIMX B OOHApyXEHHOE TeueHHWe, a TaKXKe ero MpOoCTpaH-
CTBEHHO-BpEMEHHYI0 U3MeHUMBOCTh U cBs3b ¢ 3KT u KT.

bnarogaproctn. [larmsie mo 6ysm npenocraBieHs: OO0 «OKoioru-
geckas Kommanus Caxamuraay (. FOkHO-Caxamiack). OtnenbHas Oia-
TOIapHOCTH ee COTpyAHUKY A.O. BoOKOBY 3a MoJIe3HbIe KOHCYIIHTAITIH.

O 3APOKAEHUU 1 BPEMEHAX )KU3HU
OBPYHIEHUU BETPOBBIX BOJIH

Kopunenko A.E., ManunoBckuii B.B.,
Hdyaos B.A., Kyipsisues B.H.

MI'U, 2. Cesacmononw, Poccus
korinenko.alex@gmail.com

KiroueBble ci10Ba: 0OpyLIeHUs! BETPOBBIX BOJIH, MOPCKUE HATYPHBIE
HCCIIEI0BaHUs, MOAYJISIHS OOPYILIEHUH ATMHHBIMU BOJIHAMH, BpEMs
XKHU3HH OOPYILICHHS.

OOpymenus BeTpoBbix BoiH (OBB) urpator BaxkHyto poiib B Ipo-
1eccax Ha MOPCKOM IMOBEPXHOCTH — Ta3000MEHE MEK/Ty OKEaHOM U aT-
Mochepoi, IMCCUTIAITNH BOTHOBOW SHEPIHH, TEHEPALUK TYpOYICHTHO-
CTU B IPUIIOBEPXHOCTHOM CJIO€ MOpsS. YUET paccesHUs dIEKTpoMar-
HHUTHBIX BOJIH Ha OOPYIICHUSX BOKSH IPU aHAJIM3€ JaHHBIX AUCTaHIH-
OHHOTO 30HIMPOBaHMS OKEaHa, B 0OCOOCHHOCTH PaINOJIOKAIIMOHHBIX.

JITMHHBIE TTOBEPXHOCTHBIC BOJHBI, HHAYIUPYS MOJIYJISIHIO KO-
POTKHX BETPOBBIX BOJH, BBI3BIBAIOT M MOIYJISALWHU UX OOPYILIECHHH.
3ot 3 hexT BaykeH B MPUIIOKEHHSIX, TOCKOJILKY MIPUBOJUT K TIPOSIB-
JICHHUSIM JUTMHHBIX BOJIH B TOJISIX XapaKTEPUCTHK OOPYIICHUN ¥ CBS-
3aHHBIX C HMMH IapaMeTPOB MOPCKOW MOBEPXHOCTH, HAIpUMEp, B
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I10JI€ Ce4YEHUsI 00PaTHOrO PaAMOJIOKAIMOHHOTO paccesHus. ceneno-
BaHUs MOZYJIALUHN OOPYIICHUH TaK K€ Ba)KHBI AJIs1 U3yUECHUS BETPO-
BOJIHOBOTO B3aHMO/ICHCTBUSL.

Otknmk OBB Ha nivHHYI0 BOJTHY XapaKTepU3yeTcsl MOIYJISIHOH-
HOW mepenaToyHOl (hyHKIWEH. DKcrepuMenTanbable oreHkn MIID
JOJIM MOPCKOM TOBEPXHOCTH, HMOKPBITONH OOPYIICHUSIMHU BETPOBBIX
BOJIH OYEHb ManouduciieHHbl. COTJlacHO TMOJIyYeHHBIM pe3yJbTaTaM
chopMUpOBaHHBIE OOPYIICHHUS JIOKATH3YIOTCA, B OCHOBHOM, BOJU3U
rpeOHel JUIMHHBIX BETPOBBIX BOJIH M HECKOJIBKO CMEILIEHBI Ha 3aIHUM
CKJIOH (0KO0I10 7°).

Bomnpoc o mecte Hauana popMupoBanus 0OpyLIEHUH OcTaeTcs OT-
KpeITBIM. Ham He ymamoch HallTH paboOT, B KOTOPBIX OBLIO OBI pac-
CMOTPEHO Ha KakoH (pa3e JUIMHHOW BOJHBI OHO HaYMHAET (POPMHUPO-
BaThcsl. MccnemoBanue MpOCTPaHCTBEHHOTO pacmpeaesicHust o0ia-
CTell BO3HUKHOBEHHS OOPYIIEHUI — 3TO OAMH U3 MOAXOJ0B K U3yye-
HUIO JMHAMHUKHI CAMUX BETPOBBIX BOJIH (9BOJIIOLIMH BETPOBBIX BOJIH Ha
TEUCHUSX ).

Lenpro HacTosmield paboOTHl SBISETCS aHAIN3 pacIlpeneieHUs
Ha4YabHBIX MOMEHTOB (hopMupoBaHUs Oapaiika BIOIb TPOQUIA
JJIMHHOW BOJIHBI.

OKCIEPUMEHTAILHOE HUCCJIEIOBAHUE BIUSHUS JOMUHUPYIOIINX
MOBEPXHOCTHBIX BOJIH Ha NPOCTPAaHCTBEHHOEe pacnpeneneHue OBB
ObLIO BBIMOJIHEHO B OKTs0pe 2018 r. Ha CranmoHapHON OKeaHorpa-
¢duueckoii mnardopme B ['omybom 3anuse, nrt Kausenu, Kpeim. s
OTIpeesICHHs TOJI0KEHHUSI HauYaJIbHBIX MOMEHTOB 3apOXACHUS 00py-
LICHUS BAOJb NPO(UiIsl JOMUHAHTHOW BOJIHBI B I0JIE 3pEHUS BUAEO-
KaMephl Haxouics BojsHorpad. CHHXpOHHU3AIM BHACOPSIa U BO3-
BBIIICHUH MOPCKOW MOBEPXHOCTH ObLIa OCYIIECTBICHA C TOYHOCTBIO
HE XyXe | MC IyTeM 3amucH ero JaHHbIX B €OUHBIN (aii Ha mepco-
HAJIbHOM KOMIIBIOTEPE BMECTEC CO 3BYKOBBLIM PAJIOM BUACOKAMEPHI.

BrimostHeHHBIN aHaIN3 IIOKa3aJl, UYTO BIIMAHHUEC JOMWHAHTHBIX BOJIH
Ha OOpyUIeHUS! NPUBOAUT K CHJIBHBIM MOIYJSLHMAM OOpPYIIHBAIO-
muxcs BojH. HauansHas ¢asza oOpyiieHnii KOHIEHTPUPYIOTCS B 00-
JJaCTH rpeGH;{ JUIMHHBIX BOJIH U IIOJAaBJIAOTCSA B paﬁOHe WX BIIAJIWHBI.

[lonmy4eHHble pe3yabTaThl O MOJIOKEHUN Hadajla 3apoXKaeHHs Oa-
palka mokasajid, 4To OOpyIIeHHS BOZHHKAIOT MPEUMYIIECTBEHHO B
patione rpeOHS JIMHHON BOJHBI M CMEIIICHBI HA €€ MEePEIHIN CKIIOH
Ha 9,6°. B TO ke Bpemsi, MAKCIMYM JOJH MOBEPXHOCTH, TTOKPBITOH
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0OpYIICHUSMU, CMEIIICH 10 (ha3e IUIMHHOM BOJIHKI Ha 11,6° Ha 3aaHMi
ckioH. TakuMm oOpazoM, Oapaliek BO3HHKAET Ha TEPEIHEM CKIIOHE
JUTMHHOM BOJIHBI M TIEpEMEIAcTCs Ha €€ 3aJJHUN CKJIOH, CMEIasich 3a
BpeMs JKHU3HU Ha ~21°.

HacTosimiee uccienoBaHue BBINMOJIHEHO 3a cueT rpanHTta Poccuii-
ckoro HayuHoro (onma Ne 21-17-00236, https://rscf.ru/project/21-17-
00236/, ucnonp3yeMble apXUBHBIC JaHHBIC MOJIYYCHBI B paMKaX rocy-
napctBeHHoro 3amanus 0555-2021-0004.

BUOOINTUNYECKHUE XAPAKTEPUCTUKHA
MHOBEPXHOCTHBIX BOJI YEPHOI'O MOPs
B AIIPEJIE-MAE 2021 I'OJA

Kopuemkuna E.H., ManbkoBckas E.B., Pajikuna A.QO.

MI'U, 2. Cesacmononw, Poccus
korchemkina@mhi-ras.ru

KiaroueBsble ciioBa: k03(QQUIIMEHT SIPKOCTH, TTOKa3aTelb 0CIa0ICHHS
CBETa, TOKAa3aTellb PAacCesHHsl, MOKa3aTelib OOPAaTHOTO pacCesHUS,
Yepuoe Mope.

[To naHHBIM HAaTypHBIX U3MEPEHUH, IPOBENCHHBIX B 116-M pelice
HUC «IIpodeccop Bomsauukuit» (22.04 — 17.05.2021), nomyyens
MIPOCTPAHCTBEHHBIE paclpeie]IeHUs ONTHUYECKUX XapaKTePUCTHK I10-
BEPXHOCTHOTO CJIOSl MOPSI: CHIEKTPaIbHOTO K03 duIreHTa SpKocTH,
MoKasaresst 0c1a0JIeHHsI HalpaBJIeHHOTO CBETA, IITyOUHBI BUIUMOCTH
Oenoro nucka. [IpoBemeHO comocTaBieHUE WU3MEPEHHBIX CIEKTPOB
KO3 (UITUEHTA APKOCTH CO CIIyTHUKOBBIMU JIAHHBIMHU.

ITo cBOMM ONTHYECKUM XapaKTEPUCTHKAM HCCIIECTyEMbIH IOJIMTOH
MO>KHO Pa3[eNuTh Ha CIeIyIOlIe 30HbI: TpuoOpexHas 30Ha Kpbima ¢
rmyounamu g0 200 M, npubpexHas 30Ha KaBkaza ¢ riryOuHamu 10
300 M, ueHTpagbHas ITyOOKOBOJHAS YaCTh.

Mesxay ri1y0OKOBOAHOM LEHTPAJIBLHOM YacThIO U MPHOPEXKHOH 30-
Hol KpbIMa paznuunii 1o 3HaYeHUsIM KOd(pPUIMEHTa IPKOCTH HE BbI-
apneHo. Koo pumment sipkoctu B Mmakcumyme pocturain 3,3 + 0,5 %,
ryOuHa BUAMMOCTH Oesoro aucka coctasistia 8 M. dopma criekTpa
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ko3 duIMeHTa SIPKOCTH TUMWYHAS JUTT YepHOTro MOpsi, C MAaKCUMYyM
BOM3H 490 HM.

[To onTHYECKUM XapaKTEPUCTUKAM BBIJCIISETCS TOJIBKO IPUOPEK-
Has 30oHa KaBkaza, MoOJBEp)KEHHAs CUJIBHOMY BIIHMSHHUIO PEYHOTO
cToka. B Hell 3HaueHUs KOXPUIMEHTA SIPKOCTH B MaKCHMyMeE CO-
craBisa 4,1 = 0,6 %, rryOuHa BuAMMOCTH Oeroro mucka — 3 M.
dopma criekTpa MOKa3bIBaeT CUJIBHOE BIMSHUE B3BECU U OpPTaHUYe-
CKUX BEIIECTB, MAKCMYM CMEIIEH B CTOPOHY JUIMHHBIX BOJH [0
JUTHHEI BOJTHBI 506 HM.

C mpuBIEYCHHEM JAaHHBIX O TIOKa3aTelie OCIA0JICHUs CBETa, a
TaK)Ke TPU TIOMOINU TOJYaHAIUTUYESCKOTO ITOPUTMA PACCUUTAHBI
OMOOTNITHYECKHE XaPAKTEPUCTHKH, TAKHE KaK MOKa3aTeIH PACCESHUS
Y TIOTJIONICHUS MPUMECSIMHU, KOHIICHTpaIus XJIOpOo(huiia, KOTOPhIC
3aTEM COIIOCTABIIAJIIUCH CO CHyTHI/IKOBI)IMI/I JAHHBIMU.

PaboTa BhIMONTHEHA B paMKax rOCyIapCTBEHHOTO 3aJaHus MO Te-
mam Ne 0555-2021-0003 u Ne 0555-2021-0005.

CE30HHAS 1 MEXTOJOBASA N3SMEHYUBOCTD
BBICOTHI BETPOBBIX BOJIH B KACIHIACKOM MOPE

Kpyraosa E.E.}, Meicaenkos C.A.2

'PITMY, 2. Canxm-Ilemepbype, Poccus
2MIY, 2. Mockea, Poccust
lissavetaandin@gmail.com

KiroueBble ci10Ba: BETPOBBIC BOJIHBI, IITOPMOBAs aKTUBHOCTH,
MozenupoBaHue BonHeHus, Kacriniickoe mope, WAVEWATCH II1.

I'py3oo60poT Mopckux noproB Kacrmiickoro Oacceiina 3a mepBbie
5 mecsreB 2021 roma Beipoc B 1,5 pasza o cpaBHEHHIO C aHAJIOTHYE-
ckuM niepuogom B 2019 r. u coctaBun 3,1 MitH TOHH. MecTopoxxIeHHS
He(Tn Ha menbde Kacruiickoro Mopst IMEIOT OOJIBIIOE 3HAYCHUE H
OyIyT MHTEHCUBHO Pa3BUBATHCS, BCICICTBHE YETO H3yUEHUE OCOOCH-
HOCTEH PEKUMHBIX U SKCTPEMATBHBIX XapaKTEPUCTUK BETPOBOI'O BOJI-
HEHMUS SIBJIETCS BAXKHOU U aKTyaJIbHOM 3a/1auei.
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g ananuza BeTpoBoro BogHeHUs B Kacnuiickom Mope npuMeHs-
nacek BosnHOBasg Moaenb WAVEWATCH III. B kauectBe BXOAHBIX
JaHHBIX O  BETPE  HUCHOJB30BAINCH  JaHHBIE  peaHalIn3a
NCEP/CFSR/CFSv2 3a mepuox ¢ 1979 mo 2020 rr. (mar mo mpo-
crpanctBy ~0,2—0,3°, miar mo Bpemenu 1 vac). [Tonst ib1a ObLTH B3ATHI
n3 6a3er OSI-450 u peananmuza NCEP/CFSv2.

Bbruucnenuss nmpoBOAMNIKCH HA HECTPYKTYPHOH CETKE C IIarom
okojio 10 kM B oTkpeITO# yactu Kacnuiickoro Mopst u 10 1-2 kM B
MpUOPEKHOM 30HE, 001IIee KOJTMIECTBO y3IoB 17529.

B pesynbrare pacueToB ObLT MOJIyYeH Psi JAHHBIX O IapaMeTrpax
BoJHEeHHMs 3a iepuos ¢ 1 suBapst 1979 r. mo 31 nexabps 2020 r. ¢ ma-
TOM II0 BpeMeHH 3 4yaca. B maHHO paboTe aHaIM3upoBaIach 3HAYH-
TeNbHas BbIcOTa BONH. [10 TaHHBIM MoJenupoBaHus ObLITH HAHCHBI
MaKCHUMaJIbHbIE U CPEIHHE 3HAUEHHSI BBICOT BOJIH ISl Pa3HBIX YacTeH
Kacnuiickoro Mops B pa3iu4HbI€ CE30HBI FO1A.

MaxkcumasbHble 3Ha4eHUsI BHICOT BOJIH XapaKTepHBI IJIs CE30Ha Jie-
kabpb-deppans. B Cpennem Kacrim HabmogaeTcst aOCOMOTHBIN Mak-
CHUMYM BBICOTHI BOJHHI 8,17 M, B CeBepHOM OKo0JIO0 2 M, a B FOxxHOM
~ 7M. Haubonpime cpeHue MHOTOJIETHHE 3HAYCHUS BHICOT BOJIH
Habmomaercst B Cpennem Kacrim u coctapnsier 1,36 M. B CeBeproMm
Kacmuu cpeanaue BeicoTsl BosiH okoio 0,2 M, a B FOxxnom 0,6—1 M.

Taxoke ObUIa MpoOaHAIM3UPOBAHA IITOPMOBAsT aKTUBHOCTH 3a IIe-
puox ¢ 1979 no 2020 r. VI3 naHHBIX MOJIeTMPOBaHuUs 10 MeToy peak
over threshold Gputn BBIOpaHBI MITOPMA C BBICOTOM BOJIH Oojiee 3 M
s Cpenrero u FOxuoro Kacnims, u mropma ¢ BeicoTol Oonee 2 M
1ust CeBepHOTO.

B Ceseprom Kacniuu naGmogaercst B cpeaneM | mropm (Oonee
2 M) B TOJI, 3HAYUMOT'O TPEHa He 0OHAPYKEHO.

B Cpennem Kacnuu B cpennem 37 mropmoB (bonee 3 M) B rof.
TpeHap! KoMTM4ecTBa MTOPMOB BRICOTOH Ooliee 3-5 M MpoBepsUIINCh Ha
3HaYUMOCTh. B pe3ynbrar i1t Bcex KpUTepueB 3-5 M TpeH 1 HelnHeH-
HbIi 3HauuMbIiA. C 1979 1. HaOmoaeTcst maieHre Yuciia MTopMOB, a
c 1993-1994 rr. nabmogaercst pocT. JIMHEHHBIA MOMOKUTEIBHBINA
TPEeH[ 3HAYUM Ui TOpMOB 3 U 4 mMeTpoB. Bennuuna tpenma mis
LITOPMOB BBICOTOH Oosiee 3 MeTpoB cocTaisier 2 mropma/ 10 ner.

B HOxnom Kacrimu HaGmromaercst B cpemaeM 9 mropmoB (Ooee
3 M) B roji, 3HaYMMBbIX TPEHIOB He 0OHapykeHo. CyllecTByeT He3Ha-
YUMBIHA OTPHULIATENbHBIN JTUHEWHBIN TPEH AJI IITOPMOB C BBICOTOM
4 u 5 MeTpoB.
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B pesynbTare nony4eHo, 4To Harboliee BHICOKHE BOJHBI HAOIIO /1a-
1otcs B 3uMHUH niepuof B Cpenrnem Kacrimn. O0HapyKeHBI 3HAUNMBIE
HenuHelHbIe TpeH b B Cpennem Kacnuw.

Pabota BeImonmHeHk!. py puHAHCOBOH Tomnepkke PODU B pam-
Kax Hay4yHoro npoekTa Ne 18-05-80088.

BJIMSIHUE KPOCC-IIEJIb®OI0 OBMEHA
HA MHTEHCUBHOCTb CYBME30OMACIITABHOM
JUHAMMKMU B ITYBOKOBOJHOI YACTH
YEPHOI'O MOPSI

KyoOpsikos A.A., ITyzuna O.C., Mu3ok A.HW.

MI'U, 2. Cesacmononw, Poccus
arskubr@ya.ru

KuroueBbie ciioBa: cyOMe3omaciiTaOHble BUXPH, MareMaTH4ecKoe
MO/ICIUPOBaHUE, OAPOKIMHHAS HEYCTOHYHBOCTD, KPOCC-IIETb(OBbIi
OOMEH.

CyOme3omMaciutaOHasi JUHAMHUKA — HIPOMEXYTOYHOE 3BEHO MEXIY
KpYyITHOMAacIITaOHOM, CHHONTHYECKOH (J1aiee Me30MacIiTaOHON) Ju-
HaMUKOH BOJI M MeJIOKMacITaOHOM TypOyaeHTHOCThIO. O0nanas Ma-
JBIMH Pa3MepaMu U JOCTATOYHO BBICOKMMH OPOUTAJIILHBIMH CKOPO-
CTSIMU cyOMe3oMacIITaOHbIe BUXPU XapaKTEPU3YIOTCS KpailHe BBICO-
KHMHM 3HAYEHUSIMH 3aBUXPEHHOCTH U BEPTUKAIBbHOM cKopocThio. MH-
TEHCHBHBIH BEpTHKAJILHBIIN 1 TOPU30HTAIBHBIA 0OMEH B 9THX 00pa3o-
BaHUIX MOXET 3HAYUTEJIHO BIMATH HA TPAHCIIOPT MPUMECEH U Mpo-
TeKaHHe OMOJIOTMYECKHX MPOLIECCOB B BEPXHEM CJIOE OKEaHa

CyOme3omMacintabHasi IMHAMUKA XapaKTepU3yeTcsi 3HAYNTEITbHOM
CE30HHOM U MEXT0JI0BO M3MEHUYNBOCTHIO [ 1]. B 3umMHwMIt nepron ona
WHTEHCU(PHULIUPYETCS M3-32 BIUSHHUA HEOJHOPOJHOCTH KOHBEKTHUB-
HOTO U BETPOBOTO nepemMelnnBanui B Hactosmei pabore uccnemy-
I0TCA MPUYHUHBI BO3HUKHOBEHHS MaKCHMYyMOB CyOMe30MacIITaOHOH
SHEPrUH B TITyOOKOBOAHON YacTH YepHOro MOps B TEIUIBIN MEPHO.
Ha ocHoBe 1aHHBIX YMCIEHHOTO MOJEINPOBAHUS U CITyTHUKOBBIX H3-
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MEpeHHUH MoKa3aHo, yTo oOpazoBanue CLIB 3HaYMTENEHO MHTEHCH-
¢unupyeTcs Ipu HAJMYMU MPOLECCOB KpOocc-MIeab(poBOro oOMeHa,
KOTOPBIE BBI3BIBAIOT PE3KUI POCT IpaAneHTOB I1oTHOCTH. Hanbonee
gacto 00pa3oBaHHs CyOMe30MacIITa0HBIX MHUKIOHHYECKUX BUXPEH
(CLIB) nabnronaercs Ha OTHOHN U3 nepu)eprun CHHONTHYECKUX aHTH-
LUKJIOHOB [2, 3], TOWH, CKOPOCTH B KOTOPOM HAINpaBJICHBI OT Oepera.
AHanu3 MOKa3bIBaCT, YTO BaXKHEUIINMM IIPOLECCOM, MPUBOIAIINM K
obpazoBannio CLIB Ha mepudepnn CHHONTHYESCKHX AHTHIIMKIOHOB
sIBIIsIeTCs1 OapOKIMHHAS HEYCTOMYMBOCTh BO3HHUKAIOIIAS B PE3yJIbTaTe
a/IBEKIIMU OIPECEHHHBIX MICIb(OBBIX BOJ, 00JIANAIOMIMX 3HAYH-
TEJIbHO MEHBLIECH INIOTHOCTBIO.

OTOT mpouece TakKe MPUBOAUT K ACUMMETPUH B IIEpEMEIINBAHUH
Ha nepudepun BUXpei. B 30He 3axBara menb(pOBbIX BOJ MHTEHCHB-
HOCTh TypOYJICHTHBIX IBW)KCHUH OyJeT 3HauuTeNnbHO OoJiee BhIpa-
’keHa. B pe3ynbTaTe pa3sHOPOAHBIX BEPTUKAIBHBIX U TOPU30HTAIBHBIX
JBIDKEHHUH, CBSI3aHHBIX C CyOME30MAacIITaOHBIMU BUXPSIMH, BOBJIE-
YEHHBIE ONIPECHEHHBIE BOABI OYAYT OBICTPO HEPEMEIINBATHCS C OKPY-
XKaromMMU Tako# MpoIecc MOKET 0OBICHUTh OBICTPOE YMECHBIIICHUE
KOHIIEHTpaMH XJIopoduiia A Ipu BUXPEBOil Kpocc-1enbhoBoi af-
BEKLIUH, HaOJIro1ato1Ieee 10 CIlyTHUKOBBIM U3MEPCHHUSIM.

PaGora BeImonHeHa npu noanepkke rpanta PH® 21-77-10052.

1. IyzuHa, O. C., KybOpsikos, A. A., & Musiok, A. W. (2021). Ce-
30HHAaA U BEPTHUKAJIbHAA U3MCHUYUBOCTE DHCPIUN TEeUeHHUH B cy6Me-30-
MaciTaOHOM JHamna3oHe Ha melb(e U B HeHTPaIbHOM yacTu YepHOoro
Mopst. Mopckoit ruapodusuyeckuii xxypHai, 37(1), 41-56.

2. Aleskerova, A., Kubryakov, A., Stanichny, S., Medvedeva, A.,
Plotnikov, E., Mizyuk, A., & Verzhevskaia, L. (2021). Characteristics
of topographic submesoscale eddies off the Crimea coast from high-
resolution satellite optical measurements. Ocean Dynamics, 1-23.

3. Zatsepin, A., Kubryakov, A., Aleskerova, A., Elkin, D., &
Kukleva, O. (2019). Physical mechanisms of submesoscale eddies
generation: evidences from laboratory modeling and satellite data in
the Black Sea. Ocean Dynamics, 69(2), 253-266.
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CE30HHAS NSMEHYUBOCTH KOHUHEHTPALIUU
XJIOPO®HUJIIJIA «A» ITIO JAHHBIM BYEB BHO-APT'O
B PA3JIMYHBIX PANOHAX IO)KHOI'O OKEAHA

KyopsakoBa E.A., Kyopsakos A.A.

MI'U, 2. Cesacmononw, Poccus
elena_kubryakova@mail.ru

KuroueBbie ciioBa: FOxHBIN OkeaH, xJopoduin «a», buo-Apro.

Pacumipenue cymecTByOMUX MPEACTABICHUA O PACIPEACICHUN
XapaKTePUCTUK (DUTOILIAHKTOHA HEOOXOmuMO it 3(PPEKTUBHOTO
ocBoeHue pecypcoB FOxHoro okeana. OCHOBHBIMH HEIOCTATKaMH
BBINOJIHCHHBIX OMOJIOTHYECKUX HcciienoBanuil B FOxHOM okeane/AH-
TapKTUKE HA JAHHBIM MOMEHT SIBJISIIOTCSI KpalHAs OrpaHHYEHHOCTD
JAHHBIX, UX TPOCTPAHCTBEHHAs M BpeMEHHasi HEOJHOPOAHOCTh, OT-
CYTCTBHE KOMIUIEKCHBIX HAONIOICHHUN 32 BCEMH 3JIEMEHTaMH 3KOCH-
CTEeM, KPYTJIOrOAWYHBIX IIMKJIOB HAOIIOIEHHH, OXBATHIBAIOLINX JICT-
HIOIO ¥ 3UMHIOIO CTaJMU Pa3BUTHS (PUTOIUIAHKTOHHBIX COOOIIECTB.

Bwmecte ¢ 3anmyckom npoekta buo-Apro B 2010 r. B KOxxHOM OKe-
aHe, CTalX JOCTYIIHBI M3MEPEHHUS BCIUIBIBAIOIINX OyeB THIa Apro ¢
YCTAHOBJICHHBIMHU Ha HUX OMOONITHYECKHMU MTPUOOpPaMu. DTH ITaHHEIE
BIIEPBEIC Jalli BO3MOXHOCTh TOJIy4aTh HEMPEPHIBHbIE OJJHOBPEMEH-
HbIE U3MEPEHUS PU3NIECKUX (TeMIIepaTypa, COJIEHOCTh), OnoonTHYe-
CKUX (HUCXOJSIAsl OCBEIICHHOCTh, (POTOCMHTETUYECKN aKTUBHAS pa-
muanust (DAP), dpyopectiennus xiaopodumra «a» (Chl), mokasaress
paccestHUsI Ha3a/) ¥ OMOTeOXMMHYECKUX MTapaMeTpoB (KOHIEHTPAIHS
KHCJIOpOJia, HUTpaToB, pH) B riry0OKOBOIHOMN YaCTH OKEaHOB C BBICO-
KHM BEPTHKAJIBHBIM pa3perierueM (1 m).

B Hacrosimeit paboTe Ha OCHOBE CITyTHUKOBBIX JIAHHBIX M U3Mepe-
Huit 119 6yes bruo-Apro BnepBbie IpoBeAEHO UCCIeI0BaHNE 0COOEH-
HOCTEH MPOCTPAHCTBEHHO-BPEMEHHON M3MEHYHUBOCTH BEPTHKAJIb-
HOro pacnpenenenust kounentpamuu Chl 3a nepuon ¢ 2008 1o
2019 rr. B pa3nuuHbIX paiioHax KOxHoro okeana Ha muporax 40—-80°
10. 1. 1o cyrHukoBbIM 3Meperusm MODIS 3a 20032019 rr. ana-
JTU3UPOBATIOCH BPEMsl HACTYIICHUSI MAKCUMyMa 1 MHHUMYMa CE30H-
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Horo xona konnenTpauuu Chl. Ha ocHoBe 3TOoro ananusa ucciemnye-
Masi 00sacTh ObUIa pa3fesieHa Ha TPH 30HBI: YMEPEHHBIE IUPOTHI C
nuKkoM KoHueHTpauu Chl B mrone, cy0aHTapKTHYECKas 30Ha C TUKOM
konueHnrtpauu Chl B nexabpe—sHBape u aHTapKTUUYECKasi 30HA C TTH-
koM koHreHtpanuu Chl B Mapte. [lanee Ha ocHOBE maHHBIX OyeB bro-
Apro B 3TUX 30HaX OBUIH HCCIIETOBAHBI OCOOEHHOCTH CE30HHOTO XOa
BEPTHKAJIBHOrO pacnpenenenus koHueHtpauu Chl m ux cBs3p ¢
YCITIOBUSIMH TIepEeMEIINBaHus, OCBelIeHHOCTH. Ha ocHOBe mpoBeseH-
HOTO aHaJIM3a [I0Ka3aHo, YTO BO BCEX ITHUX 30HAX Pa3BUBAETCS MOII-
HBIA TOJNMOBEPXHOCTHBIM MaKCUMYM, HIDKHSS TpaHuUIa KOTOPOTO
OTIpeieNsieTCs CE30HHOM M3MEHYHBOCTERIO OcBeleHHOCTH. Hanboee
XapaKTepHOH YepTOoi H3MEHYNBOCTH B CyOaHTapKTUIECKON U aHTapK-
TUYECKOH 30HaX SBISIFOTCS PE3KU MUHMUMYM B 3UMHUI NepUOJ, CBsI-
3aHHBIN C 3ariy0IeHHeM BepxHero kpazuoHopoaHoro ciios (BKC).
Ha ocHoBe mpoBenéHHOro aHanu3a KBa3HMCHHXPOHHBIX W3MEPEHHIl
konteHTparu Chl u ®AP onpeesieHbl XapakTepPUCTHKH OCBEIICH-
Hoctu B BKC, xoTOpBIE NIPUBOIUT K PE3KOMY MaJ€HUIO KOHIICHTpa-
uu Chl. B paboTte Taxke nMcciieoBaHa MEXTOI0Bass H3MEHIMBOCTD
kontentparu Chl B Tuxookeanckoii, ATnantudeckoi u MHI00Ke-
aHckoi yactu FOxxHOTO OKeaHa, onpeesieHsl 0COOEHHOCTH U UCCie-
AOBAaHbI pas3jiniusi B 3TOM U3MEHUYHUBOCTH.
PaGora BeImoHeHa B pamkax roc. 3agaaus Ne 0555-2021-0003.

MMPO®UJIN ONITUYECKH AKTUBHBIX BEILIECTB
B A30BCKOM MOPE I10 JAHHBIX ITPSIMbIX
WU3MEPEHMUMH B 106 PEUCE HUC «ITPODPECCOP
BOJSTHUIIKWIA» BECHOM 2018 TOJA

Kynunos O.B., Cycann B.B.

MI'U, 2. Cesacmononn,
Kudinov_ob@mhi-ras.ru

KiroueBbie cioBa: A30Bckoe Mope, mMpoduind OHO-ONTHYECKUX

XapaKTePUCTUK,  OKpallleHHass  KOMIIOHEHTa  PacTBOPEHHOIO
OpPTaHMYECKOTO BEIIECTBA, paccestHue nox yriioMm 90 rpaf.
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C momotmrpio ammapatypbl pa3paboTaHHoit B otaene OUTHKH U
brodmzukn Mopst Mopckoro ['mnpodusuueckoro nacturyTa [1,2], B
niepuoz ¢ 30 anpens o 11 mast 2018 1. B 106 peiice HUC «IIpodeccop
Boasuunkuii», ObUTH BBIOJIHEHB! OHOBPEMEHHBIE U3MEPEHUS MPO-
(duneit haroopeceHIIH pacTBOPEHHOTO OPTaHUYECKOTO BEIIECTBA U
paccestHust cBeta oA yriaoMm 90 rpan. M3aMepeHns mpoBOAMIUCH Ha
CTaHAAPTHOM CeTKEe CTaHLU, 0XBaThIBaIOIIEH MIenb(oBYIO U TIry0o-
KOBOAHYIO yacTu Y€pHOro mops Bronbs O6eperoB Kprima u KaBkasa.
W3mepenuss npoBOAWINCH B 30HAUpYrOLeM pexume. Ha kaxmoil
CTaHIMH B TeUeHHE |5 MUHYT — C MOCTOSHHON CKOPOCTBIO, 0 TIIY-
ounbl 90-100 M ¢ Mcnob30BaHUEM MUHU-TE0EKH.

[IpoBen€HHBIN CTATUCTHYECKUH aHATN3 TOMYYEHHBIX MpoduiIen
OTACNBHO ISl KaXKIOTO M3 IBYX MapaMeTpoOB MOKa3all, 4TO XapakTep
W3MEHYMBOCTH COBMAJAET C TeM, KOTOPBII ObUT TIONyYEH paHee MpH
aHaJIM3€ aHAJIOTMYHBIX U3MEPEHUH, BBITOJIHEHHBIX OHO-apro OysMH B
UépHnoMm Mope B paccMaTprBaeMoM HHTepBaie Bpemenu [3]. Craru-
CTHYECKHI aHa W3 MPOQUeH COCTOSUT U3 CIEAYIOINX IMOCIea0Ba-
TeNBHBIX maroB: (1) BeraeneHne u3 Kaxaoro npoduis 14 ciaoé€s mo Sm
B riryomHax ot 0 1o 70 M 1 mosydeHHe CpeIHUX 3HAYCHUH 10 BCEM
H3MEPEHUSIM B KQKJIOM ciioe, (2) pacyér cpeqHero npoduiis U KoBa-
pHALMOHHOW MaTpHIbI Juis Bcex 58 cranuuii, (3) pacu€r coOCTBEH-
HBIX BEKTOPOB M COOCTBEHHBIX 3HAYEHUI KOBAPHALIMOHHON MaTPHULIBI.
B pesynbrare aHanm3a COOCTBEHHBIX 3HAUEHUH KOBapUAI[MOHHOM
MaTpHIIBI OBLTO MOKa3aHo, YTO CpeTHee 3HaYeHUE poduIts u 1Ba nep-
BBIX COOCTBEHHBIX BekTOpa oOecreunBaioT onucanue 80-90 % mx
Ha0Ir01aeMON M3MEHYHMBOCTH, YTO COBNAAAET C pe3yJbTaTaMH pa-
601el [3]. dnst oboux mapamMeTpoB MPOBEJCHO CPaBHEHHE CPEIHUX
npoduiieil ¥ UX MEepBBIX JIByX COOCTBEHHBIX BEKTOPOB, OJTYYECHHBIX
no uzMepeHusiM B 106 pelice, ¢ aHaJTOTUYHBIMU XapaKTEPUCTUKAMU,
MOJIyYEHHBIMU 110 JAaHHBIM W3MepeHui mnpoduiieli 0uo-apro OyEB.
Mexay curHajoM (IIIOOPECIICHIIUA PacTBOPEHHOTO OPTaHUYECKOTO
BEIIECTBA W KOHLEHTPALMH OKPAIIEHHOH KOMIIOHEHTBHI OpraHuye-
CKOT'O BellecTBa HaOJIONACTCs YAOBIETBOPUTEIBHOE COOTBETCTBUE.
Paznuumst Mexny mokaszarenieM OOpaTHOTO paccesiHUsl CBETa 4YacTH-
1amu B3BecH (0uo-apro Oyu) u paccessHueM cBeTa Ha 90 rparycoB 00-
CYXIAIOTCSL.

PaGora BrimonHeHA B paMKax rocyaapcTBeHHoro 3ananus ®I'bYH
OUIL MI'1 Ne 0555-2021-0003.
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1. Kynunos O.b., Mapteiaos O.B., Jlu M.E. CniektpanbHblii u3me-
putens diayopecuennun u paccessaus / Tpymsr IX Beepoccuiickoit
koH(pepeHnnn «COBpEMEHHBIE IPOOJIEMBI ONTHKH €CTECTBCHHBIX
Boay. - CII6., 2017. C. 217-222.

2. Kudinov O.B., Martynov O.V., Lee R.I. Sounding spectral meter
of fluorescence and light scattering: laboratory and field testing. Fun-
damentalnaya i Prikladnaya Gidrofizika. 2020, 13, 2, 82-87. doi:
10.7868/S2073667320020100.

3. Suslin V.V. , Slabakoba V., Churilova T.Ya., Dzhamalov M.O.
4D 10Ps profiles of upper 70 m layer of the Black Sea: bio-argo floats
and ocean color satellite products // Proc. SPIE 11208, 25th Interna-
tional Symposium on Atmospheric and Ocean Optics: Atmospheric
Physics, 112081K (18 December 2019); doi: 10.1117/12.2540301.

HEJII/IHEf/'IIu-IHﬁ AHAJIN3 HECTAIIMOHAPHBIX
@JIYKTYALIUN IITOPMOBUTOCTH YEPHOI'O MOPSI

Kysnenos C.10., Canpbikuna S1.B.

HO PAH, 2. Mockea, Poccus
kuznetsov@ocean.ru
saprykina@ocean.ru

KuarwueBbie ciaoBa:  UYepHoe  Mope, BOJIHOBOM  KJIUMAaT,
KJIMMaTHYECKE WHAEKCHI, TOJ0Bble MAaKCHUMAaJIbHBIE BBICOTHI BOJIH,
CIIaBJICT-aHAJIM3.

H3MeHUMBOCTH BOJTHOBOT'O KIIMIMAaTa BayKHA JUIS BEIPAOOTKH ONTH-
MaJIbHOMW JIOJITOCPOYHOM CTpaTeruy Pa3BUTHUS MPHUOPEKHBIX TEPPUTO-
puit. CoOa3HUTENBHO MPEACKa3bIBaTh ACKAIHbIE U MYJIbTHICKATHBIE
W3MEHEHUS LITOPMOBUTOCTH Ha OCHOBE €€ KOPPEJISLIUY C KIMMaTH4e-
ckumu nHjekcamu, Hanpumep, ¢ NAO u AMO. Onnako koadduriu-
€HTBl KOPPEISIIMHA MEXAY STHMH KIMMAaTHYECKMMH HWHAEKCaMU H
MaKCUMaJIbHBIMH TOJOBBIMH BBICOTAMH BETPOBBIX BOJH U 3bIOM B
UeproMm mope 3a nocieanne 60 JeT Ha MHOTOJISTHHX MacliTadax He
MPEBBIMAIOT BeTHMYUHBI 0.5, 4TO MajoBaTO ISl JOCTOBEPHOTO MpPO-
rHO3a (QIIYKTyaluuil U TPEHI0B LITOPMOBUTOCTH.
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[IprumHa cTONH C1a00H KOPPETIIIHOHHON CBSI3U KPOETCS B HECTa-
[IMOHAPHON CTPYKTYpE MU3MEHYHMBOCTH KIMMATHUYECKUX WHAECKCOB H
HETTUHEHHOCTH CBSI3U IITOPMOBUTOCTH M KinMMata. [Iuku criekTpos
(baykTyanuii KIMMaTUYeCKUX WHICKCOB M MAaKCHUMAJbHBIX TOJOBBIX
BBICOT BOJIH HE COBIAJAIOT, YTO M SABISAETCS MPUIMHONW HHU3KUX WX
Koppemsinuid. JleTanpHbil aHanu3 CTPYKTYPBI QIIYKTyalluil KIMMaTH-
YECKUX WHJIEKCOB IMYTEM CHaBJIeT-aHauu3a (ITOCTPOCHUS CIICKTPOB
MOJIyJIel BeWBIET-KOA((UIINEHTOB KaKIOT0 YaCTOTHOTO MacIITada)
MTOKa3aj, 9TO MPAaKTUIECKH Bce (IIYKTyallny Pa3IMIHBIX MacIiTaboB
KJIMMAaTUYECKUX HHJEKCOB MOIYJIUPOBAHBI 110 aMILTUTY/E C HEepUO-
nom okoito 40-50 net. [lo aHamoruu ¢ KBagpaTUYHON 3aBUCUMOCTHIO
BBICOT BOJIH OT CKOPOCTH BETPa, XOPOIIIO U3BECTHON BCEM SXTEHHBIM
KanuTaHaM, MOKHO ITPECAIIOJIOXKUTE HATUINEC KB&ILp&TH‘IHOﬁ CBA3U U
MCXKAY KIIMMAaTUYCCKUMHU MHACKCAMH U MaKCUMAJIbHBIMU I'OJJOBBIMH
BBICOTaMU BOJH. Takoe HelmnHeltHOe KBaipaTHIHOE MPeoOpazoBaHme
(baykTyanuii KITUMaTHYECKUX WHAEKCOB MPHUBOIHUT K IMOSBICHUIO B
CIICKTpax MAaKCUMAJIbHBIX I'OJJOBBIX BBICOT BOJIH ITMKOB Ha KOMGI/IHEI-
IIMOHHBIX (CYMMAapHBIX B Pa3HOCTHBIX ) YaCTOTaX U K OTCYTCTBHIO TTH-
KOB, UMEIOIINXCS B CIMEKTPax KIMMaTHdecKuX nHAekcoB. CoBmaje-
HHE 110 4aCTOTC U BEJIMYUHEC CHCKTpaJIBHOﬁ IIJIOTHOCTH IUKOB CIICKTPa
KBaJgpaTa KIIMMAaTHYCCKUX MHACKCOB U MaKCUMAJIbHBIX I'OJOBLIX BbI-
COT BOJIH J]aeT HANIEX/y Ha YCIEUIHBIA MPOTHO3 MTOPMOBUTOCTH Ha
OCHOBE €€ KBaJIPaTUIHOW 3aBUCHUMOCTH OT KIMMATHYECKUX U3MEHE-
HUHN, BKHBIM I PAIMOHAJIHLHOTO MEHEKMEHTa OCpPErOBBIX 30H
YepHoro Mops.

AHAJIN3 CHUMKOB, IIOJIYYEHHbBIX CO CITYTHUKOB
AQUA/TERRA (2000 - 2021), LANDSAT-8, SENTINEL-2,
OB OCOBEHHOCTSIX 3AIIOJTHEHUMS BOJIOM C IOTA

BOCTOYHOM YACTH BBIBIIIET'O APAJILCKOI'O MOPSI

Ky3pmuuépa T.D.

MI'U, 2. Cesacmononnw, Poccus

TFK12.93@yandex.ru

KiroueBble cjioBa: ApaHBCKOG MOp€; 3aI0JIHCHUE BOJIOI71 C mra,;
cnytaukn Aqua/Terra, Landsat-8, Sentinel -2.
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B nHacrosmeit paboTe npeacTaBiIeHbl pe3yabTaThl aHATN3a CHUM-
KOB, TIOJTy4eHHbBIX co ciyTHukoB Aqua/Terra (2000-2020), Landsat-8
(2013-2020) u Sentinel-2 (2017-2020). Axanu3 cauMkoB Aqua/Terra
(2000-2020) nmokasau, yro B 2010, 2012, 2015 1 2017 rr. Ha rore Bo-
CTOYHOTO Apaiia MOSIBIISIICS TIOTOK BOJBI, KOTOPBII 3aMOIHSIT COO0I0
Bocrounstii Apan. CKoOpocTH ABHKEHUS TEpeaHEH TpaHUIBI dTOTO
[IOTOKA B pa3HbIE TOJbl U B pa3HbIe C€30HBI OJJHOIO U TOTO K€ Troja
OTIMYAINCh APYr OT Apyra. B cpeaHeM oHM MeHsuMCh OT 88 10
550 m/u. ITnorraas 3epkajia BogoéMa, 00pa30BaHHOIO IIOTOKOM, Baph-
uposaiach ot 1761 xkm? (2012) mo 5673 xm? (2010). B 2015 r. ona
ObL1a Takoi xe, kak B 2008 T., 1 cocTapisna npumepHo 3140 km?. s
JIETAFHOTO W3yYeHUsS MAaHHOTO SBICHHS OBUIH MPOaHATHU3UPOBAHBI
CHHUMKH, ITOJTy4eHHBIE cO crTyTHUKOB Landsat-8 u Sentinel-2. Ananus
STUX CHUMKOB IOKa3aJI, 4YTO 3all0JIHEHHE Boioi BocTounoro Apana c
tora (TI0sIBJICHHE TTOTOKA, €T0 Pa3BUTHE U 3aTyXaHKE) XOPOIIOo coria-
CyeTcsl C pa3IMYHBIMH (pa3aMH MMOJTHOBOIHOCTH p. AMynapeu. [py-
THMU CIIOBaMH, 3TOT IIOTOK MOSBIISLICA 3a CUET cOpoca Boa AMyIapbu.
B 2012, 2015 u 2017 rr. BO3HUKHOBEHHE TIOTOKA, €0 PA3BUTHE H 3a-
TyXaHHe MPOUCXOAWIO MO OJHOMY M TOMY JK€ CIICHapHi0. AHalu3
CHHMKOB, MIOJY4EHHBIX co cmyTHUKOB Landsat-8 u Sentinel-2, moxka-
3aJl Tak ke, 4To Ha fore BocTounoro Apana nosBUIOCH TOCTOSHHOE
pycio HeOOIBIION PEYKH, TEKYIIEH C Fora Ha CeBep BIOIb MEpHIuaHa
59,65° B. 1. Hauano eii garoT nBa CluBIIMECS B OAUH pyUeiiKka, HCTOKU
KOTOpBIX Ha CHUMKE HE BHJHBI, HO HAXOASTCA OHU HENAJeKo OT ce-
BEpHOI rpaHuIls! ObIBIIETO 3anuBa JkunTeip-bac-2. Jlnuna pedku ot
CIIMSHUS JIBYX PYYEHKOB JI0 Oepera Mops COCTaBIsieT OKoio 13,5 k.
[Tpu Bnagenun B BocTouHblit Apan peuka o0pa3yer pa3BeTBIEHHYIO
nenbTy. M3 sToro pydelika HaTekaeT HEOOJIBIIOE 03€PO ILIONIA/IBIO
npumepro 120 kMm% KoopauHATEl €ro LEHTpa TSKECTH MPUOIH3H-
tenpHO 44,16° c. 1w, 59,7° B. n. Brepseie o3epo oOpa3oBaiioch
07.07.2002 u mpocyIiecTBOBAIO YyTh OoJiee TPEX HEleIb — 0 KOHIIA
utonst 2002 1. B Tabnuiie, nmpuBe1EHHOMN B CTaThe, 3a()MKCUPOBAHBI BCE
cinyyau ero nosisaeHust ¢ 2000 mo 2020 r. [ToTox Bonbl, ONUCaHHBIN
BBIILIE, MTOSABIISLICS B pailoHE 3TOro 03epa.
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OCOBEHHOCTH BEPTUKAJIbHOT'O PACHPEJIEJEHMS
OBIIEIO B3BEIIEHHOT'O BEIIECTBA 1
I'UJIPOJTOTMUYECKUX MAPAMETPOB B CEBEPHOIA
YACTHU YEPHOTI'O MOPSI IO JAHHBIM DKCIEIULIAIA
HA HUAC «(IIPO®ECCOP BOJASIHULIKUI»

Jlatymkun A.A., ®egupko A.B., Apramonos 10.B.,
Cxpunanesa E.A., Kynunos O.b.

MI'U, 2. Cesacmononw, Poccus
sevsalat@gmail.com

KnroueBble ciioBa: oflee B3BELICHHOE BEIECTBO, TEMIIEPATypa,
COJICHOCTb, IUIOTHOCTb, BEPXHUI KBa3WOAHOPOJHBIN ciloi, YepHoe
Mope.

Ha ocHoBe MaccuBa rUApOJIOro-THAPOONTUICCKUX JTAHHBIX, ITOJTY-
YEHHOro sl ceBepHol yactu YepHoro mops B mepuof ¢ 2016 mo
2020 rr. B skcriegnmmax HUC «lIpodeccop Bopsauiikuii», BBISB-
JIeHbI 001IHMe 3aKOHOMEPHOCTH pacipeelieHid ONTHYECKUX U THAPO-
JIOTUYECKUX XapaKTEPUCTHK, KOTOPbIE HE 3aBUCAT OT UX BPEMCHHOMN
n3MeH4dnBocTi. MaccuB Bktodaet 0osnee 1000 BepTHKAIBHBIX MPO-
(el KOHIIEHTpalKu OOIIEro B3BEIICHHOTO BEIECTBa, TeMIlepa-
TYpBI, COJICHOCTH, IUIOTHOCTH JIJIsl pa3HbIX CE30HOB roja. VzmepeHus
THIPOJIOTHYECKUX TMapaMeTpoB MPOBOIMIHCEH 30HaupyrommmM CTD-
koMmrutekcoM Sea-Bird 91 1plus. Konnertparust o011ero B3BemeHHOro
BEIIECTBA PACCUUTAHHAS MO0 M3MEPEHUSM IOKa3aTels OCIa0IICHUS
HamnpasienHoro cseta (I1I0C) na amuue Bomubl 625 HM (ITOC(625))
Ha OCHOBE sMIupuyeckoro cooTHOmEeHHs Com = 1,5%XII0C(625) —
0,23, momy4yenHoro ajs uccienyemoit akatopuu. Mzmepenus [10C
BBITIOJTHSUIMCh  CIIEKTPAJIbHBIM ~ M3MEPHUTENIEM, pPa3pa00TaHHBIM B
OI'bYH ©UIl MI' PAH.

[lo maHHBPIM KOMITJIEKCHBIX W3MEPEHHI PAacCUYUTaHbl KOA(PHUIIH-
€HTbI JIMHEWHOM CBsI3U R MeXTy rOpU30HTAIbHBIMU MOJISIMU KOHIIEH-
Tpanuu OOIIEero B3BEIICHHOTO BEIIECTBA M TEPMOXAIUHHBIMU T1apa-
MeTpaMu. BEISBIEHO, 4TO B BEPTUKAILHOM PACIPEACIICHUH 3TUX KO-
3G HUIMEHTOB CYIIECTBYET IBYXCIIOHHAS CTPYKTYpa ¢ YCTOMYMBBIM
MHHHMYMOM CBsI3€ii HIDKE BEpXHeETo kBaznoaHopoaHoro cios (BKC),
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Ha TITyOuHaX, T/ic HaOIF01al0TCs BEICOKUE BEPTUKAIIBHBIC TPACHTHI
TEMIIepaTyphl, COJICHOCTH H TUIOTHOCTH. [Ipu 3TOM Xapaktep Koppe-
TAUH (TIpsiMasi UITM 00paTHas) BBIIIE WM HUKE 3TOTO MUHUMYyMa OT
SKCIIEAMIIMU K IKCTIenuiuu coxpansiercs. B npenenax BKC mexmy
KOHIIEHTpAIe 00IIero B3BEIIEHHOTO BEIECTBa, TEMIIEPATypOl U
COJICHOCTBIO TPEOONIaaloT OTpUIIATEIbHbIC JIMHCHHbBIC CBS3H, a
MEX1y KOHIICHTpalueH oOIIero B3BEIICHHOTO BEIECTBA M ILIOTHO-
CThIO — TIOJIOXKUTEIbHBIC. Hike OCHOBHOrO MHHUMYyMa 3HaueHUi R B
TEPMOKJIMHE MEXKTy KOHIIEHTpAIKei 00IIero B3BEIIEHHOTO BEIIECTBA
U TEMIIEPATypOil OTMEYAIOTCS TIOJIOKUTEIBHBIC JIMHEHHBIC CBS3H,
MEX1y KOHIICHTpAIMEH OOIIEro B3BEIICHHOTO BEIIECTBA U IOJISIMHU
COJICHOCTH W TUTOTHOCTHU — OTPHUIIATEbHBIC INHCHHBIC CBSI3H.

[penioskeHpl MEXaHU3MBI, 00YCIOBIHBAIONIUE OCOOCHHOCTH JIU-
HEHHBIX CBA3EH MEX Ty THIPOJIOTHYSCKUMH U THAPOONI THICCKUMU I10-
nsimu. B BepxHeM crioe Ha popMUPOBaHHE MOJIS OOIIET0 B3BEIICHHOTO
BEIIIECTBA OCHOBHOE BITUSTHHE OKA3bIBAIOT TEPMOXATUHHBIC (DaKTOPHI,
Ha pachpeiecHus KOTOPBIX, B CBOIO O4€PE/ib, BIUSIOT MTPOIECCH B3a-
UMOJICHCTBUS OKeaHa U aTMOC(ephl (CE30HHBIN TPOTPEB U OXJIAXKIE-
HUE, OCaJKH), a TAK)KE TOPU30HTANbHAs aJBEKIUs BOJHBIX Macc. B
HWKHEM CJIOC€ 3HAYMMas CBSI3b OOYCIIOBIMBACTCS KBA3UCUHXPOHHBIM
CMEIIIEHUEM I10 BEPTHKAJIU CJIOCB C IMTOBBIICHHBIMU 3HAYCHUSIMHA KOH-
[EHTPAIMHU OOIIEro B3BEIICHHOTO BEIIECTBA M TEMIICPATYPHI U TIOHH-
JKCHHBIMHU 3HAUCHUSMU COJICHOCTH.

BrisiBiIeHa 3aBUCUMOCTD TOJIIIMHBI CJI05 ¢ MAKCUMaJIbHOW KOHIICH-
Tpaluel oOIIero B3BEUICHHOTO BEIECTBA OT BEJIMUYMHBI I'PAJUCHTA
Temreparypsl. [lokazaHo, 4TO B 00JacTsX, TJie HAOMIOAANCS MaKCH-
MaJIbHBIA BEPTHKAJIbHBIA TPAIUCHT TEMIIEPATypPhl, TOJIIMHA CJIOS C
MaKCHMaJIbHBIM CKOIUICHUEM OOIIETO B3BEIIICHHOTO BEIECTBA MOYKET
YMEHBIIIATLCS TIOYTH Ha MOPSAIOK [0 CPABHEHUIO C palloHaMH, T/ie Tpa-
JMEHT TeMIIepaTypbl ObUT CIIa00 BBIPAXKEH.

Pabora BbINOJNIHEHA B paMKax TeM TOCYAapCTBEHHOTO 3ajaHHS
OI'BYH OUILL MI'U Ne 0555-2021-0004 «OkeaHONOTHYECKUE TIPO-
necce» 1 Ne 0555-2021-0003 «OnepaTiBHAsI OKEaHOJIOTHUS.
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INPOCTPAHCTBEHHO-BPEMEHHASA U3MEHUYUBOCTb
HNBETEHU IMAHOBAKTEPHI B A30BCKOM MOPE
HA OCHOBE UX ABTOMATHUYECKOM
NIEHTUO®UKALIUUA 110 JAHHBIM MODIS

Jlnmaes I1.H., KyopsikoB A.A., AneckepoBa A.A.

MTIH, 2. Cesacmonons, Poccus
pavellish@mail.ru

KiaioueBble cjoBa: nuaHOOAKTEPUH, CIYTHUKOBBIE HAOJIOJCHHM,
MODIS, Landsat, A3oBckoe Mope.

Ha ocHoBe comocraBieHHs [aHHBIX CPEIHEr0 pas3pelieHus
MODIS wu Bricokoro paspemeHusi Landsat ObLT BBHIIONHEH aHAIN3
0COOCHHOCTEH ONTHYECKUX CTIEKTPOB B 00JIACTH I[BETEHHS [THAHO0AK-
tepuii (LIB). Ha ocHOBe mpeiokeHHOTo anroputMa OblLia Hccieo-
BaHa IMPOCTPAHCTBEHHAs, CE30HHAs M MEXIoJ0Bas H3MEHYMBOCTHU
userenuii LIb 3a mepuon 2003 — 2019 rT., 0COOCHHOCTH UX 3BOITIOIUH
U pacIpOCTPaHEHUS B OTHEIbHBIE TOJbI.

AHanmu3 «xapakTepHbIX» crnektpoB LIb mo3Bonmn paspabortaTh
Habop (1aroB i aropuTMa aBToMaTHueckor uneHTrdukanuu b
1o jpanHbiM ckarnepa MODIS. ®naru Obut M000paHbl TAKUM 00pa-
30M, 4TOOBI N30eXKaTh JETCKTUPOBAHMS JIOKHBIX IBeTeHMA. Kakmbrit
13 ¢UIaroB TIIATENBHO NMOAOUPAJICS U MPOBEPSAJICS HA BCEM MAcCHBE
nmaauerx MODIS 3a 2003—-2019 rr.

Ha ocHoBe pazpaboTaHHOTO anropuT™Ma OBUIM ITOCTPOEHBI KapThl
BepositHocTH HaOmoaenus L1b. Kapra BepositHoctn Habmoaenus Lb
B A30BCKOM MOpe IoKa3aja, 4To Haubosee yacto L[b otmeuaroTes B
TaraHporckom 3ajiMBe, IOCKOJIbKY T'HIPOJIOTHYECKUE YCIOBUS B ’TOM
paiioHe HanboJIee OIArONPHUATHBI IS UX PA3BUTHSL. DTO TOATBEPKAA-
eTca ¥ AaHHBIMH OHosioruueckux HaOmoaeHuil. OnHako, mox nei-
CTBHEM TEUYEHHH, 00JaCTH LIBETEHHS MOTYT PaclpOCTPAHATHCS Ja-
JIEKO BJIOJIb BOCTOYHOTO HJTH 3aI1aTHOTO OEperoB Mopsi, OTKYy1a 3aTEM
MOTYT IIPOHHMKATh B HEHTPAJIbHYIO YacTh Mops. Ilpu sTom Haubomee
BCTpEYaeMoe HaIlpaBJeHUE PACIPOCTPAHEHHUS FO’KHOE — BIOJIb 0T0-
BOCTOYHOI0O Oepera.
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Ce3zonHblii X011 BeposiTHOCTH HaOmoaenus L[b B A3oBckom Mope
XapakTepu3yeTcs HauOOJIBIIMMH 3HAYEHUSIMU C HIOHS IO OKTSIOpPB, €
BBIPQ)KEHHBIM ITHKOM B aBryCTe, YTO COIJIACYETCS C pe3yjbTaTaMu
aHaJIM3a CIyTHUKOBBIX JaHHBIX BBICOKOTO pa3peieHus. Hanmensime
3HA4YEHUs] HAOJIOAAIOTCSl B 3UMHHE MECSILpBI, C JEKaOpsl 1o Maprt.
CpenHeMecsiuHbIe KIMMAaTHUECKUE KapThl BEPOSITHOCTH HAOIIOACHNS
b mokazanu, 4yTo LBEeTEHHE OOBIYHO HAYMHAETCSI B MapTe B TaraH-
POTCKOM 3aJIMBE, OTKY/Aa MOJ ACHCTBUEM IHMKJIOHUYECKON LUPKYJI-
unu b nepeHocstcs Ha 3aman. B pesynbTaTe, B BECEHHUE MECSLbI
Yalle BETEHHUIO MOIBEPKECHBI BOJBI CEBEPHOT0 OOEpeKbs. B rrone—
utone 1Ib ot Bbixona u3 Taranporckoro 3ajamBa HAaYMHAIOT MHTEH-
CHBHO PaclpOCTPAHATHCS HA FOT.

[IpennoxeHHbIN CHEKTPaIbHBIN ANTOPUTM HIACHTH(PHUKAIIUN T103-
BOJIMJI OLIEHUTH MEXT'0JI0OBYIO N3MEHYMBOCTH IJIONIA/IN, 3aHATOH 11Be-
teHusmu L[b B AzoBckoM mope 3a nepuog 2003-2019 rr. B mexro-
JIoBoM m3MeHuMBOCTH Bblaensercs nepuoa 2004-2011 rr. ¢ Beico-
KUMHU 3HaYeHUsMU 1omane userenus LB, 3a xoTopblM ciemyer
peskoe camkenue B 2011-2020 rr. MakcumansHoe KonudecTBO 11b
HaOmosanock B 2008 r. Taxke ObLTO MPOaHATM3UPOBAHO BIUSHUES HA
BpPEMEHHYIO U3MEHUMBOCTH BeTeHus LB Takux ¢usnyeckux daxro-
POB KaK BETPOBOE BO3JECHCTBUE U PEYHOU CTOK.

Pabora BeimonHeHa npu noanepkke rpanra POOU Nel8-05-80025
«Omacueie siiueHus» 1 POOU Ne2(0-35-70034 «CTaOUIBHOCTEY.

OIIBIT MHOI'OITOJIB30BATEJIBCKOI'O
JEIA®PUPOBAHUSI KOCMUYECKHUX U30BPAKEHUI
MOPCKOM MOBEPXHOCTH HA BA3E OBJIAYHOM
MHNJIAT®OPMbI GOOGLE EARTH ENGINE

Martpocosa E.P., 3ammun B.B., YsepTrkosa O.HU.

HUH « ADPOKOCMOCYy, 2. Mockea, Poccus
ematrosova95@gmail.com

KaroueBbie ciaoBa: KoCMHUYECKHE H300paKEHUS, IUCTAHIMOHHOE
30HAUPOBaHKE, TeIM(DPUPOBAHIE, 00TaYHBIE TEXHOIOTHH, MOHUTOPHHT
AKBaTOPHI, MOPCKasl IOBEPXHOCTh, FTeOMH()OPMAIIUOHHBIE CUCTEMBI.
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CoBpemeHHbIe HccineqoBaHMsT MHUPOBOTO OKEaHa MPEeNojararoT
WCTIONB30BaHUE AAHHBIX TUCTAHIIMOHHOTO 30HANPOBaHUS U chopMu-
POBaHHBIX Ha UX OCHOBE MH(OPMAIMOHHBIX POIYKTOB (TOJIeH pac-
IpeneneHui 3HaYuMbIX IapaMeTpOB BOAHOM cpenpl, KapT oOHapyKe-
HUs1 00BEKTOB UHTEpECA U T. 11.). sl peleHnst HeKOTOPBIX TeMaTH4e-
CKHX 3a/1a4 MH(OpMaIIMOHHBIE TPOAYKTHI POPMHUPYIOTCS C UCTIONB30-
BaHHEM TaKOTO MeTOoAa 00pabOTKM JaHHBIX KaK BU3yalbHOE JeuId-
pUpOBaHUE, KOTOPOE IIO3BOJSET OOHAPYKHMBATh HA KOCMHYECKHX
N300paKEHUSX SIBIICHHUS U TPOLIECCHI, aBTOMAaTHUECKast HACHTU(UKA-
Ul KOTOPBIX 3aTpylIHEeHa (HampuMmep, HedTerazonpossieHus). [Ipu
BBIMOJIHCHUN BHU3YQJIBHOTO IEIN(PUPOBAHUS 3HAUYUTEIbHBIX OOBeE-
MOB KOCMHYECKHX N300paKeHUI BO3HUKAET psijl po0iieM, OCHOBHEIC
13 KOTOPBIX - 3aBUCIMOCTH BHIHOCUMBIX OLICHOK OT YPOBHSI KBAJTU(H-
KalluU OIepaTopa, HU3Kas CKOPOCTh 00pabOTKM JaHHBIX, U3IEPKKH
HAa MOATOTOBKY JaHHBIX K ICIIN(PUPOBAHUIO U CUCTEMATH3ALHUIO T10-
Jy4aeMBIX Pe3yibTaToB. B HacTosIIeM HCCIeI0BaHUN OCYIIECTBIICHA
MOTIBITKA PELICHUs YKa3aHHBIX MPOOIIEM.

Lens paboTe - anpobartus 1 penBapuTenbHas omneHka 3 pexTus-
HOCTH JAem()PUPOBAHKS KOCMHUUECKUX HU300paKeHUH MOPCKOH mo-
BEPXHOCTH, BBITIOJHIEMOI'O OJHOBPEMEHHO HECKOJIBKHMHU OIepaTo-
pamu B o0naunoit uadpactpykrype Google Earth Engine. [{ist noctu-
JKEHUsl TOCTaBJIeHHOW menu Oblia pa3paboTaHa METOAMKAa M TPO-
rpaMMHasl peain3aliisl MHOTOIOJIb30BATENLCKOTO e (pPUpOBaHUSL.
Meroayrka npouuia anpobanuio B Xxoae Aemudpuposanus Hedrera-
30MPOSIBJICHUH Ha MOPCKOM IOBEPXHOCTH B akBaTopusix UEpHOro u
Kacnuiickoro mopeii, mpy 3ToM 5 oriepaTopoB BBITIOTHIIN 00paboTKy
1985 wmzobpaxenuit Sentinel-1A/B, 4018 wnzobpaxkenuii Sentinel-
2A/B un 424 wzobpaxenns Landsat-8, B pe3ynpTaTe yero 6pu10 00OHa-
pyxeHo 5847 00beKTOB HHTEpEca OOIIeH TUIOMANBIO ~23 ThIC. KM?.

OCHOBHBIMH OCOOCHHOCTSIMH TIPEIJIOKEHHOW METOJMKH  SIBJISI-
IOTCS: OTCYTCTBUE HEOOXOAMMOCTH 3arpy3KH KOCMHYECKHX H300pa-
KEHUH Ha JIOKaJIbHBIH pecypc, aBTOMaTH3alKs IPOLECCOB MTOUCKA U
MpeBapUTENbHON 00Pa0OTKH peIEBAHTHBIX HCXO/IHBIX JIAHHBIX, BO3-
MO>KHOCTb KOJIJIEKTUBHOW paOOTHI HaJl IPOEKTOM C yJaleHHbIX pabo-
YMX MECT, B3aUMHas 3aBepKa U KOMILIEKCUPOBAaHHUE PE3YJIbTATOB Jie-
mu(pUpPOBaHUs ¢ IOTYYEHHEM UTOTOBOTO PE3yibTaTa Ha OCHOBaHUH
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yuéTa peleHuil HECKOJIBKHUX OIIepaTOPOB C pa3IMYHBIM YPOBHEM KBa-
TU(UKAIIIN, aBTOMAaTHYECKOE OTpeeNieHNe U CUCTeMaTH3aIus 3Ha-
YIMBIX ITapaMeTPOB 00BEKTOB MHTEpeca (TUIOMIA b, TIEPUMETP, CIIEeK-
TpaJIbHbIE CBOICTBA).

Arnpobanus gana mojaoXUTeNbHBIN 3D dekT. B cpaBHeHNN ¢ Tpaam-
[IMOHHBIM TIOAXOI0M K ACIH(PUPOBAHAIO OBIT OTMEYEHBI CHIKE-
HHUE 00BbEMOB BBITPYKaeMbIX JaHHBIX 10 ~90 %, cokpaleHne BpeMeH-
HBIX 3aTpaT Ha 00pabOTKy KOCMHYECKHX W300paKeHUH MPUMEPHO B
~5 pa3, npenoTBpaiierne omubdbouHo naeHtudukamuu ~20 % o00b-
€KTOB AeH(QPUPOBAHUSL.

HccnenoBanue BHIMOIHASTCS TTPH TOIepkke MuHoOpHayku Poc-
CUM, YHUKAIbHBIN naeatudukarop temel FNEE-2021-0002.

CUHOIITHYECKHUE 1 ME3OMACIITABHBIE
KOJIEBAHUS YPOBHSA YEPHOI'O MOPSI:
CE30HHASA U MEXT'OJOBASA U3BMEHYUBOCTD,
IKCTPEMAJIBHBIE 3HAYEHUSA

Measenes WU.I1.

UO PAH, 2. Mocksa, Poccus
medvedev@ocean.ru

KiroueBble ciioBa: YPOBEHb MOPsI, CTOHHO-HArOHHBIC SIBJICHUS,
Yepnoe  Mope, aucnepcus — KoneOaHWil,  CTaTHCTHUKA
9KCTpEMabHBIX 3HAYCHHM, pacnipeaenenue ['ymOens.

Ha ocHOBe AnMTENBbHBIX €KEYacHBIX PSIOB HAOMIOACHUHN ObLIH
W3y4YeHBI 0COOEHHOCTH MPOCTPAHCTBEHHOM 1 BPEMEHHOM H3MEHYHBO-
CTH CHHONTHYECKHX M Me30MaciiTaOHBIX KoyebaHuil ypoBHs UYep-
Horo Mops. K cuHonTHUeCKOMY Jrana3oHy U3MEHYUBOCTH OTHOCSTCS
KosieOaHus ypoBHS Mopsi ¢ iepuogamu oT 2 ¢yt 110 30 cyT, K Me3oMac-
mrabHOMY — OT 2 4 70 2 cyT. Hanbonpmmii sHepreTHuecKnii BKIaa B
CHUHOIITHYECKHUN JUANa30H U3MEHYMBOCTH BHOCSAT CTOHHO-HAaroHHBIE
KoJIeOaHusl YpOBHS, TeHepauusi KOTOPHIX CBs3aHa ¢ aTMOC(EPHBIMH
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MPOIIECCAaMH €CTECTBEHHOTO CHHONTHYECKOTO Iepuoja. Meszomac-
mTabHasi W3MEHYMBOCTh YpPOBHS YUepHOro Mopsi ompeneisiercs, B
MIEPBYIO OYEPEe]lb, COOCTBEHHBIMH YaCTOTAMH MOPS U 3aJIUBOB.

Jlis aHanu3a WCMONB30BaHBl JUIMTEIBHBIC PSJbI  €KEYACHBIX
HaOmroAeHN Ha 28 TpHOPEKHBIX Mapeorpadax, pacroIOKCHHBIX
BJIONTb TIOOEpEXbs Bcero Mops. Ui OLleHKH AUCTIEPCHN CHHOITHYE-
CKMX M ME30MaCIITa0HBIX MPOLECCOB € MOMOIIBIO0 OBICTPOro Mpeod-
pazoBanus Oypre (MeTon Yamda) sl KaXKIOTO KaEHAAPHOTO Tofa
WM MecsAla HaONIOJCHWIA M0 KaKIO0W CTAaHIMH OBLTH PacCUUTAHBI
CHEKTPBI KOJIeOaHUH ypoBHsI MOpsL. Jluciepcuisi CHHONITUYECKHUX U M-
30MacCIITa0HBIX KOJEOAHUH YPOBHS MOPSI OICHHBAJACh KaK CyMMa
3HAYEHWH CHEeKTPaJbHOW IIJIOTHOCTH BHYTPH COOTBETCTBYIOIIETO
JMara3oHa U3MEHYUBOCTH.

Ha ocHOBe JUIUTENBHBIX JaHHBIX MAKCUMAJIbHBIX 1 MUHUMAJIbHBIX
MECSYHBIX 3HAYCHUH YPOBHS OBLIN UCCIIEA0BAaHBI AKCTPEMAITBHEIE KO-
nebanus ypoBHA UepHOTO MOps. B pesynpraTe cTaTHCTHYECKOTO aHa-
Ju3a ObUIM TOJYYEeHbI MaKCUMaJbHBIE U MHHHMMAJIbHBIC 3HAUCHHS
ypoBHs UepHOT0 MOPSI Ha pa3IMYHBIX CTAHIIUAX 332 PACCMATPUBACMBIi
nepro HabmoaeHn. BBIABICHO, YTO MaKCHUMAaIbHBIX pa3Max JKC-
TpeMalbHBIX KoJeOaHWl ypOBHSI HaONIOJaeTCsi B CEBEpO-3amagHON
yactu YepHoro mops: 10 200 cM Ha ctanumax Hukonaes u Xopisl.
Ha BocTounoM nobepesxpe UepHOro Mopsi MAaKCUMANBHBIHN pa3Max co-
crasysger 70-90 cm (o 119 B Coun), a Ha KpbIMCKOM TI00Oepexne Yep-
HOTO Mopst — 56-71 cM. BaxxHO OTMETHTH, 4TO Ha OOJBIIOM KOJHYE-
CTBE CTaHIIMI B CEBEPO-3aMaHON YacTu YepHOTro MOpPS BBICOTA IKC-
TPEMaJIbHBIX CTOHOB MPEBBIMIAET BRICOTY SKCTPEMAIBHBIX ITOABEMOB.

B xoje uccnenoBanuii ObLIO MOKA3aHO, YTO IMIUPUUECKUE (PYHK-
MU 3aBUCUMOCTH SKCTPEMAIBHOI'O 3HAUCHHS YPOBHSI OT IIEPUOJIA €T
MTOBTOPSIEMOCTH JUIsl CTOHHO-HarOHHBIX COOBITHIT B UepHOM MOpe XO-
POIIIO ANMPOKCUMUPYIOTCS C TIOMOIIBIO PACIIPE/ICIICHUS BEPOSITHOCTH
I'ym0Oensa. Ha ocHOBE CTaTMCTHYECKOTO aHaM3a ObUIM PAaCCUMTAHBI
HauOOJbIINE 3HAYCHUS SKCTPEMAaIbHBIX CroHOB/HaroHoB 10-, 20-,
50-, 100-neTHel TOBTOPSIEMOCTH.

HccnenoBanre BBIOTHEHO B paMKaX roCyIapCTBEHHOTO 3aJIaHUS
NO PAH (tema Ne 0128-2021-0004) u nipu huHAHCOBOW MOICPIKKE
PH® (rpant Ne 20-77-00099).
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MOPCKAS CJIU3b U IBETEHUE ®UTOILTAHKTOHA B
MPAMOPHOM MOPE B BECEHHE-JIETHUU ITEPUO /]

MenBenena A.B., Ctrannunbiii C.B., Bacunenko H.B.,
AuleckepoBa A.A., KyOpsikos A.A.

MI'U, 2. Cesacmononw, Poccus
Shift@mail.ua

KiroueBble c10Ba: KOKKOTUTOGOPHIHOE IIBETEHHE, (PUTOTIIAHKTOH,
XJIOpo(UII-a, MOPCKasi ClIM3b, CIIyTHUKOBBIE JAHHBIEC, ONTHYECKHE
n300paxenus, MpamopHoe Mope.

B axBatopun MpamMOpHOro MOpsl MPAaKTUYECKU €KErOJHO B Be-
CEHHEe-JIETHUH TepHro]| HaOloIaeTcs yBelndenne ounomaccel (puro-
IUTaHKTOHA Pa3JIMYHOTO BUIOBOIO COCTaBa. B paMKax BO3MOXKHOCTEH
CIYTHUKOBBIX METOJIOB BBISBIISIOTCS KOKKOJIUTO(MOPHIHBIC IIBETE-
HUS, [BETEHHS (QUTOMJIAHKTOHA C BBICOKHM COJIEPYKAHHUEM XJIOPO-
¢wna-a ¥ pa3BUTHE MOPCKOM CITU3H.

B HacTosmieit paboTe aHAM3UPOBAIUCH CITyTHUKOBBIE IaHHBIE OTI-
TUyeckoro crekTpa Beicokoro (MSI Sentinel-2, TM Landsat-5, ETM+
Landsat-7, OLI Landsat-8, WFV3 / WFV4 Gaofen-1, WFV Gaofen-
6) u cpearero (MODIS Aqua, MODIS Terra) paszpemenus. B otnens-
HBIX CIYYasX MCIOJIb30BaINCh PAIHOJIOKAIIMOHHBIE N300paxenus C-
SAR Sentinel-1. [Iis omeHKH METEOPOIOTHYECKUX YCIIOBHIMA MPHUBIIE-
KaJIICh JaHHBIE O TOJIAX BeTpa Ha BbicoTe 10 M — apXMBHBIE HAOOPHI
nauaeix NCEP ¢ 6-uacoBoii auckpernocteio 1 MERRA-2 Model:
Surface wind speed (M2IMNXLFO v5.12.4) ¢ 4acoBoii AUCKPETHO-
CTBIO.

3a nepuoa ¢ 2010 o 2020 rr. Haubosee BhIpaKeHHbIE KOKKOJIUTO-
(dhopuaHbie BeTeHUs 0O0HapyxuBanuch B 2010, 2012, 2015 u 2017 rr.
C Hayasa Mas U A0 cepenuHbl HIoHA. KokkonuTodopuaHoe 1BeTeHIe
TaKXe perucrpupyercs B YepHOM Mope, YbH BOABI HETPEPBIBHO TO-
CTYMaloT B MPaMOPHOMOPCKYIO akBaTtopuio yepe3 bochopcknii mpo-
JIUB, HO OOBIYHO C CepeIHBI Masi 10 KOHIa uioHs. Hanbonee BbIpa-
KEHHBIE KOKKOIUTO()OpUAHBIEC IBETEHUS B UepHOM MOpE perucTpu-
poBamucs B 2012, 2017, 2019 u 2020 T.
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Taxxe B MpaMOpHOM MOpe B BECEHHHE MeCAIbI (PUKCUPYIOTCS
LBETCHUS (PUTOILUIAHKTOHA C BHICOKUM COAEP)KaHHEM XJIOopodmia-a.
[To nanaeiM MODIS Aqua (6e3 ucnonbp30BaHus peTHOHATBHBIX allro-
PUTMOB) B OTHENbHBIC OBl KOHLEHTpaUusl XJopoduiia-a mpeBbl-
mana 10 mr-m3: 8 2010 1. (10 20,42 mr-m3), B 2012 (mo 15,78 mr-m
%), B 2015 (mo 10,86 Mr-m>) u B 2019 (10 46,56 mr-m?). Ipu como-
CTaBJICHUH C JAHHBIMU O KOHLIEHTPAIMU XJIOpOopHUILIa-a B 4epHOMOP-
CKOW akBaTOpWH, Oojee BHICOKHE 3HA4YCHUS B MpamMOpHOM MoOpe
HaOJIIOAAI0TCS €KETOIHO.

C 2010 mo 2021 rr. ¢c mapra o Maii-uroHb (kpome 2014 .) HaOIIrO-
naercsi (OpMHUpPOBaHME MOPCKOH CIM3M, KOTOpas, MPearoIoKH-
TEJIbHO, BO3HUKACT B PE3yJbTaTe >KU3HEAEATEIbHOCTH (UTOIUIAHK-
TOHa. MopcKasi CITU3b B IIOBEPXHOCTHOM CJIO€ BOJI MJTH Ha TIOBEPXHO-
CTH PETHCTPUPYETCSI ONTHYESCKUMH CITyTHUKOBBIMH JaTYNKaMU Cpel-
HETO U BBICOKOT'O pa3pellieHHs B BUAE HUTEBUIHBIX CTPYKTYp OT Oe-
JIOTO /10 KENTOro IIBeTa B 30HaX KOHBepreHuuu. IlnaBaromas ciusb
(ukcupyercs He TOJIBKO B BUMMOM, HO U B OJIMKHEM HHPPAKPacCHOM
JMaria3oHe, a Mpu 3KCTpeManbHOM pa3Butur (kak B 2021 r.) — Ha pa-
JUOJIOKAIlIMOHHBIX M300paKEHUIX B BUAE 00J1acTell CriakeHHOH 1ie-
POXOBaTOCTH.

3aMedeHo, 4TO MOPCKasi CIIM3b 0OBIYHO CYIIECTBYET Ha TIOBEPXHO-
cty BoA oT 1 10 9 cyTok, HO B 2021 r. OHA BBISBIISLIACH IPAKTUYECKU
HETPEPHIBHO Ha MPOTsDKeHUU 32 cyToK. [IpH comocTaBiieHUH C THI-
POMETEOPOTIOTHUECKUMH YCIIOBUSMH O0OHAPYKUBAETCS CBS3h C XapakK-
TEPUCTUKAMHU BETPA: CBOHCTBO IOJIOKUTEIBHOH IJIaBy4eCTH MOPCKOM
CJIM3W TPOSBILETCA Ha POHE HU3KHUX CKOpOCTe BeTpa (1o 5-6 m/c.),
3a HCKITIOYEHUEM CITy4aeB SKCTPEMAIILHOTO Pa3BUTHUS, KOTJa BIMSHIE
BETpa Ha COCTOSTHIE MOPCKOH CIIM3H 0CTa0JIeHO.

PaGora BBITTONTHEHA B paMKax rocyaapcTBeHHbBIX 3amanuii 0555-
2021-0003 (mccrnemoBaHMe TPOIECCOB W SIBICHUH B MpaMopHOM
mope) u 0555-2021-0006 (BbisiBIIEHHE BUXPEH 11O CITyTHUKOBBIM JIaH-
HBIM), a TaKXke MpH noanepxke rpantoB PODOU 19-05-00752 A (xa-
pakTepucTuka Mopckoil cimzu) U 19-05-00479 A xapakrepucTHKa
KOKKOJINTO(OPHUIHBIX [IBETEHUI U [IBETEHUH (UTOIJIAHKTOHA C BBICO-
KHM COZAEp)KaHHEM XJIOopoduiuia-a).
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OKEAHOI'PA®OHUYECKHUE NUCCJIEJOBAHUA B ITPOJIMBE
HIOKAJIBCKOI'O HA BA3E HAYYHO-
HUCCIEJOBATEJBCKOI'O CTAIIUOHAPA «JIEJOBASA
BA3A MBIC BAPAHOBA»

MepkyioB B.A., Maxorun M.C., Kycce-Tio3 H.A.,
Ky3bmun C.b., UnatoB A.1O., Kapnos M.B.

AAHUMU, 2. Cankm-Ilemepoype, Poccus
vamerkulov@aari.ru

KuarueBsbie cioBa: mope JlanteBnix, Apkruka, CeBepHas 3emis,
npoauB Lllokanbckoro, BoJHas Macca, TEPMOXAIMHHASA CTPYKTypa.

lMunpornorugeckuii pexkxuM MprUOPEKHBIX pailoHOB apxurienara Ce-
BepHas 3eMJid B LieJioM U nposnBa [IlokanbCcKoro B 4aCTHOCTH U3YUEH
HEJIOCTaTOYHO XOpOIIo. B Toxke BpeMms 3TOT pailoH MpeicTaBiseT
OOJIBIIION MHTEPEC C TOUYKHU 3PSHUS M3YUCHHS IPOIIECCOB U MEXaHU3-
MOB BJIOJTb CKJIOHOBOTO PacHpOCTpPaHEHHsI M TpaHCHOpPMAIINH aTIaH-
TUYECKOW BOJHON Macchl, (hOPMUPOBAHUS JOHHBIX BOJI, BOJIOOOMEHA
Mexay Kapckum mopeM u mopeM JlanteBbix.

Nmerompecss ucropudeckie okeaHorpaduyuecKe TaHHBIE O pac-
TpeielicHne TePMOXATMHHBIX XapakTepucTuk B mposmBe [llokams-
CKOTO M 3amajHoi 4dactu mops JlanteBbix y mobepexnsi CeBepHOU
3emin 00MamarOT OOJNBIION BpeMEHHOH HEoJHOpOmHOCTHIO (1932,
1948, 1985, 1992-1993, 2007, 2014-2016 rr.), 4TO 3aTPYyJHSET H3y4e-
HUE THAPOJIOTUIECKOTO PEKUMa TaHHOW aKBaTOPUH, 0OCOOCHHO B YCJIO-
BUSIX TIIOOATBHBIX KIMMATHYECKUX W3MEHEHWH, HaONIOMAIOIINXCS B
MoCNeAHNE J1Ba AecCATWiIeTrs. ExxeroqHple OKeaHOJOTHYECKUE UCCIIe-
noBanus, Hadapimecs: ¢ 2014 r. B nponuse Illokansckoro Ha Gasze
Hay4JHO-UCCIIeIOBATEIHCKOTO cTannoHapa «Jlemosas 6a3za Mreic bapa-
HOBa» MPOJEMOHCTPUPOBAIIA 3HAYUTEIBLHYIO MPOCTPAHCTBEHHYIO U
BPEMEHHYIO W3MEHIHBOCTh TEPMOXATMHHBIX XapPaKTEPUCTHK.

B pabote mpuBOASTCS OCHOBHBIE PE3yJIBTATHl CEMUJICTHETO THAPO-
JIOTUYECKOr0 MOHUTOpUHra Boj mpoiusa lllokansckoro. B wactHo-
CTH, PACCMOTpPEHBbl XapaKTEpPUCTUKU M AUHAMHUKAa BOJHBIX Macc
(B 0COOGHHOCTH ATJIAHTHYECKOH BOJHOW MaccChl), TEPMOXAIMHHAS
CTPYKTypa BOJl IPOJIUBA, U3BMEHYUBOCTh YPOBHS MOPSL.
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OCHOBHBIE PE3YJIBTATBI uCEfICMOJIOFPI‘IECKOFO
MOHUTOPHHI'A 3AITA/THOU YACTHU YEPHOI'O MOPA

Muponiok C.I'.}, Kopaues C.A.?

MTY, 2. Mockea, Poccus,
mironyuksg@gmail.com
21O PAH, 2. Mockea, Poccust
kovachev@ocean.ru

KiaroueBbie cji0oBa: CceHCMOJOTMYECKUH MOHMTOPUHI, JOHHBIE
ceiicmorpadsl, MUKpo3eMIeTpsiceHus, YepHoe Mope.

B 2011 r. Uncturyt okeanonoruu uM. I1.I1. lupmosa PAH BeI-
MOJIHSUT CEHCMONIOTMYECKU MOHUTOPHHT B 3allaiHOM yactu YepHoro
MOpsi. MOHUTOPHHT NPOBOIMWIICS AJISI TIOTYYEHHsI 3aliCcel MOPCKUX
3eMJICTPSCEHUM, HEOOXOAUMBIX JJIsi OLICHKH CEHCMHUYECKOM OMacHO-
ctu npoekTa FOxHbI NOTOK. B0 Hemonb30BaHO 4 JOHHBIX CEHCMO-
rpada konctpykiun MO PAH, mpomomxuTenbHOCTh HAOMIOACHHI CO-
craBuia 1,5 mecsa.

KoopnuHatel 3nuneHTpoB, TyOHMHBI 0YaroB U MarHUTYABI ATHX
73 MECTHBIX 3eMJIETPSACEHUN OIPEEIISUINCEH C IIOMOIIBIO TPOTPaMMBI
HYPO-71. Bpemena BCTyIIeHHH MPOJONBHBIX U TIONEPEUHBIX BOJIH
Ha pa3HbIX CTAaHIMAX, a TaKxke (ailybl, collepXKaliie JaHHbIe O CKO-
POCTHOM CTPOEHHH 36MHOM KOPBI M KOOPAMHATHI CEHCMUUECKUX CTaH-
LIUH, SIBIAIOTCS BXOJIHBIMH JaHHBIMH I iporpammbl HYPO-71. C
ITOMOIIIBIO 3TOM MPOrpaMMBbI PACCUNTHIBAIOTCS TAK)KE, OITMOKH MX BbI-
YHCJIEHUS U BPEMSI B 04are 3eMJIETPACEHUSI.

st pacyeTa MarHuTyA 3€MIIETPSICEHUH MO 3aIMCAM 3eMIIeTpsice-
HUH UCTIONB30BATIACh AJIUTEILHOCTh CUTHAIOB M COOTHOIIIEHUE BUAA:
M. =3,241-3,84, T1e T — JINTENEHOCTD KOJIBI CUTHAJIA 3eMIIETPACEHUS,
T. €. BpeMsA MEXAY IPHXOJOM MEPBOTO BCTYIUICHHUS MPOJOIBHOM
BOJIHBI M BpeMs1, KOT/Ia aMIUTMTYyJa KoAbl He Oonee yeM B 1,5 pas mpe-
BBIIIAET aMIUIUTY Ty (POHOBOTO CEHCMHUYECKOT0 IIyMa.

B pe3ynpTaTe JOHHOTO CEWCMOJIOTHYECKOTO MOHUTOPHHTA ObLIH
OTIpe/ieNIeHbl mapamMeTpsl 14 3eMieTpsceHuil (KOOpIWHATHI SIHUICH-
TPOB, [TyOWHBI 0YaroB U MarHUTY/b), OJTY4YeHa KapTHHA IPOCTPaH-
CTBEHHOTO PacIpeieJICHUS 09aroB dTHX CEHCMUYECKIX COOBITHIA B UX

282


mailto:mironyuksg@gmail.com

Tesucs! goknanos «Mops Poccun: uccnenoBanust 6eperoBoii u menbPpoBoit 30H»

rpaduK MOBTOPSIEMOCTH. DTH JaHHBIC, a TaKKe BCS JOCTYMHAs Teo-
Joro-reodu3ndeckas U ceicMoornueckas HHpopManus ObUTH HC-
TTOJIB30BaHBI JIJIs OLIEHKHU MTapaMeTPOB MaKCHMaIbHO BO3ZMOKHBIX CEeHi-
CMHYECKHX BO3/ICHCTBUH Ha Tpaccy NPOESKTUPYEMOTO ITOABOTHOTO ra-
30MpoBO/Ia U OeperoBbIX HHPACTPYKTYPHBIX COOPYKEHUH.

Kpome Ttoro, momydennas wH(pOpManus MO3BOIMIA CYIIECTBEH-
HBIM 00pa30M YTOUHUTH NPEACTABICHUS O CEHCMOTEKTOHUKE 3ara/-
HOH yacTu YepHOTo MOpsi.

PaGora BemmonaeHa npu noaaepxkke Poccuiickoro ®onna OyHaa-
MeHTanbHbIX MccnenoBanuii (I'pant Ne 20-05-00533A) u mo ocy-
napctBeHHOMY 3aaanHuio Ne 0128-2021-0004.

JUHAMHUKA KOPOTKOIIEPUOJIHbBIX BHYTPEHHUX
BOJIH B ITPOJIUBE ®PAMA U BBJIN3UN
APX. HIMMOBEPTEH 11O JAHHBIM
MOCJETOBATEJIbHBIX PCA HABJIIOJIEHUI

Muxaiininuenko T.B., Ko3nos UL.E.

MI'U, 2. Cesacmononw, Poccus
fsbsi.mhi.tamara@yandex.ru

KiroueBbie ciioBa: KOPOTKOIICPHUOAHBIC BHYTPCHHUC  BOJIHBI,
CIIYTHHUKOBAdg paAuOJIOKalus MOpCKOfI IMOBCPXHOCTH, (ba30Ba${
CKOpPOCTb BHYTPEHHHUX BOJIH.

CryTHUKOBbIE HAaOJIFOJCHHUS C MMOMOILBIO PaJHU0IOKATOPOB C CHH-
Te3upoBanHoi amneptypoit (PCA) naroT yHUKaIbHYIO BO3MOXKHOCTH
HaOJI01aTh MOPCKYIO TIOBEPXHOCTH C BBICOKMM IPOCTPAHCTBEHHBIM
pasperieHneM (HaKTHUECKH BHE 3aBUCHMOCTH OT IOTOJIHBIX YCIIOBUH,
YTO 0COOEHHO aKTyaJIbHO Il apKTHYECKOTro peruoHa. B mocnennue
TOJBI AKTHBHO HCIOJB3YIOTCS JaHHBIE, IMOJYYEHHBIX C ABYX HOBBIX
MOJISIPHO-OpOUTANBLHBIX CIIyTHUKOB Sentinel-1A u Sentinel-1B, 3amy-
menHbix B 2014-2016 rr. YactoTra M3MepeHMI BBIIEYKa3aHHBIX
CITyTHUKOB B TIOJISIPHBIX 00JIaCTSIX 3€MJIH, B YACTHOCTH B ITOJIOCE TITH-
pot 70-85° c. m., nocturaer 2—4 pa3 B CyTKHU C pa3HUIICH 110 BpEMEHU
Mexay Ommkadmumu chéMkamu B 40—-50 mMuH. C UX MOMOIIBIO MBI
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MO>KeM OoJree IPpOAYKTUBHO MOTy4YaTh JaHHBIE O pailOHaX TeHepaIin
1 XapaKTepUCTHKAaX BHYTPEHHUX BOJH. B paboTre mpencraBieHsl pe-
3yNbTaThl aHalu3a IMOJSl KOPOTKOMEPUOIHBIX BHYTPECHHHUX BOJH B
nponuBe @pama u BOmm3u apx. Llnundepren, momydeHHbIE B X0
00pabOTKH MaccHBa CITyTHHKOBBIX M300paxenuit SAR-C Sentinel-1
3a JITHEe-OCCHHHM TIepro ¢ HIoHS 1o oKTs0pb 2018 1 2019 r. Beero
6610 paccmoTpeHo1200 caumkoB 3a 2018 rox u 1500 3a 2019 rop.
BrineneHs! ocHOBHBIE palioHbl HaOmoAeHUs KBB u mocTpoeHa kapra
MIPOCTPAHCTBEHHBIX XapPaKTEPUCTUK BHYTPEHHUX BONMH. OCHOBHAS
YacTh BHYTPEHHHX BOJH 3aperucTpUpOBaHa B HIONE W aBryCTe
(~65 %). BHyTpeHHIE BOJIHBI pacipeieieHbl Ha aKBaTOPUN MOPS He-
paBHOMEPHO. MOXKHO BBIAECTUTH TPH KIFOYEBBIX PaiioHa HAOIIOIEHS
KBB ray6okoBoanast 4acth npoirsa Opama, 10yKHast U LEHTpaIbHAas
yactu mwiato Epmak u menbgoBas 00acTh K ceBepo-3amnaay OT apx.
Imunbeprew.

HccnemoBanne BHIIOTHEHO MPU (PUHAHCOBOW MOMIEPKKE TPaHTa
PH® Ne 18-77-00082 u rocynapctBennoro 3aaanust 0555-2021-0003.

OCOBEHHOCTH PACIIPEJEJIEHUSA
I'mAPOJIOTMYECKHUX TAPAMETPOB
B I''T'YBUHHOM CJIOE YEPHOI'O MOPS
MO HATYPHBIM JJAHHBIM (MIOJIb 2016 T'.)

Mopo3sos A.H., ManbkoBckasi E.B.

MI'U, 2. Cesacmononw, Poccus
anmorozov@mbhi-ras.ru

KiaroueBbie CcJI0BA: NPUAOHHBII KOHBEKTUBHBINA CIIOM,
TIOTEHIMAIbHAS TEMIIEPaTypa, COJCHOCTh, MOTECHIIMAIBHAS TUNIOTHOCTE,
M30MMMKHUYECKUE TIOBEPXHOCTH, UepHOE MOope.

B nmokname oOcyxnarorcst pe3yiabprathl aHamuza CTD-maHHBIX, CO-
Opannbix B 87-M petice HUC «lIpodeccop Boasauikuity, mpoxoaus-
mem 30.06-18.07.2016 B nieHTpaIbHOM CEKTOpe ceBepHOU dacTu Yep-
Horo mMops (31-36,5° B. 1., 43—45° ¢. m1.). OO11ee KOJIMYECTBO CTAHITHIHA
coctaBmiio 106, Ha 32-X cTaHIMAX U3MEPEHNS BBITTOIHSIINCH 10 TITyOUH
6onee 1700 m.
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[onoxenre BepxHEl rpaHULbI TPUIOHHOTO KOHBEKTUBHOTO CJIOS
BappUpyeTcd OT CTaHIMU K CTaHUMHU B nuamnasone 1700-1900 m. B
paifoHax JOKaJIM30BaHHOTO PACMOJIOKEHHUS! CTAHLIWH W3MEHUYUBOCTD
MOJIOKEHHUSI BEPXHEH TPaHUIIBI CIIOSI XOPOLIO BOCIIPOU3BOAUTCS Tap-
MOHHWYeCKO# pyHKIue ¢ neprogoM 10—12 yacoB, KOTOPHIH, Mpearo-
JIOXKUTENBHO, onpeaensercs ¢popmoi Oacceitna. Ha aByx craHmmsax
(ceBepo-BoCTOYHAS YACTh IMOJWTOHA) B MPUIOHHOW OOJACTH OIHO-
pomHOTO cios He HabroaaeTcst Ao rryonH 3oHaupoBanus 1950 M, 9aro
MOJKET OBITh BBI3BAHO IIPUIOHHBIM AHTUIUKIOHUYECKIM BUXPEM TO-
norpau4ecKoro MPOUCXOKACHUS C XapaKTEPHBIM JHAMETPOM OKOJIO
50 kM.

Ha ropuzonte 1950 M (20 crannmit) moTeHIIMANBHAS TEMITEpATypa
U COJICHOCTh B CPEIOHEM IPOSIBISIFOT yOBIBAHHME C POCTOM JOJTOTHI.
JnanazoH W3MEHEHUs MOTEHIMAIbHOW TEMIIEpaTypbl COCTAaBHUII
0,0012 °C, cpennexBampaTHYeCcKOE OTKIOHEHHE (C.K.0.) OT CPEAHET0 —
0,00027 °C, c¢.k.0. OT IMHEHHOM 3aBrcUMOCTH OT goiaroTsl — 0,0002 °C.
Huanazon mamenenust conenoctu cocrasmi 0,0014 psu, c.k.o. oT cpen-
uero 0,00038 psu, c.k.o. ot uHeiHOM 3aBucuMocT 0,00022 psu. YobI-
BaHHME TEMIIEPATYPhl U COJIEHOCTH C JIONTOTOH MOXET ObITh BBI3BAHO
AQHTUIMKIOHAYECKONH HAIpPaBICHHOCThIO TeueHWi rimyoxke 1000 m
BONM3H cBaja T1yOuH (520 KM), IPOSIBISIIONICHCS B pe3ylibTaTax YHC-
JICHHOTO MOJIETUPOBaHus [Ist TeTHero ce3oHa (Mapkosa H.B.).

Tennble 1 coneHble MPaMOPHOMOPCKHE BOJIBI, MOCTYHAIOIIUE B
UYepHoe Mope ¢ HIKHEO0C(HOPCKUM TOTOKOM, OITYCKAaroTCs 10 Mate-
PHKOBOMY CKJIOHY M B TTyOMHHBIX CIIOSIX TIEPEHOCATCS B AaHTULIUKIIO-
HUYECKOM HampasjeHud. [1o mepe npoaBrKeHNs! Ha BOCTOK 3TH BOJIBI
TpaHC(HOPMHUPYIOTCS, CMELIMBASACH C OKPYXKAIOIIMMHU BOAAMH, YTO H
MPUBOIUT K YMEHBIICHHUIO UX TEMIIEPATYPhI H COJICHOCTH.

B nonp3y Takoro MexaHu3ma TOBOPHT U pacrpe/ieieHue OTeHIIU-
ILHOW TUIOTHOCTH B TIIyOWHHOM cJio€ MOpsi. XOPOIIO H3BECTHO, YTO
B UepHOM MOpe H30NMMKHHYECKHE TOBEPXHOCTH HMEIOT KYII0JI000pas3-
HYI0 (OpMY C TIOJBEMOM B IEHTPAIILHON YaCTH M OITyCKaHUEM Ha Tie-
pudepun. B cioe mopst Hike 1000 M, 1o JaHHBIM 00CYXKIA€MBIX W3-
MEpPEHH, YCTAHOBJICHO HAJIMYUE Y3KOTO y4acTKa BOJHM3H MaTEPUKO-
BOTO CKJIOHA (B mpenenax ~10 kM), Tae HaOIrogaeTcs pe3Kuil moIpemM
M30NMHMKHUYECKUX IMOBEPXHOCTEH B HampasieHuU cBasia rnyoud. [Ipu
3TOM OJMXKe K LEHTPY MOPSI BBISBISICTCA TPAAULMOHHAS KYIOJI000-
pas3Hast hopMa H30MMKHUYECKUX MTOBEPXHOCTEH.

PaGoTa BhINONIHEHA B paMKax rocylapCTBEHHOTO 3aJaHus 10 Te-
Mam Ne 0555-2021-0003 u Ne 0555-2021-0005.
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BHYTPEHHUE BOJIHBI 1
BUOTEOMOP®OJIOTMYECKHUE ITPOLECCHI
B HIEJIb®OBOM 30HE MOPSI

Hagspouxmnii B.B.

TOH JIBO PAH, 2. Braousocmox, Poccus
vnavr@poi.dvo.ru

KaioueBble cioBa: menb(d), BHyTpEHHHE BOJHBI, OOIIOCHI, TOTOKH
SHEpPTUH, TepeMelIMBaHUe, TeMmIeparypa, NPUIOHHBIA  CJOM,
ouoreHsl, poTocHHTE3, OMONPOTYKTUBHOCTE.

CymecTByOImUi YpOBEHb XKH3HU B OKEaHE HEBO3MOXKXEH 0e3 WH-
TEHCUBHOTO 0OMEHA HEPrucii U BEIIECTBOM MEXIy OKCaHOM, CYyIIeH
u atMoc(epoil B OKpauHHBIX B 30HaX OKEAHOB, BKITIOUYAIOIIUX IIETb()
U KOHTHHEHTAIBHBIM CKIOH. Hajg KOHTMHEHTaIbHBIM CKJIOHOM
BOJIM3W TpaHUIbI Ienbda MPOUCXOIUT Mepeaada YHEPTUH KPYIHO-
MacIITaOHBIX MPOILIECCOB OTKPHITOTO MOPS (MIPUIMBOB, TCUCHUH, CH-
HONITHYECKUX BUXPEH) CpeiHe M MEJIKOMAacIITAOHBIM JBHXKEHHUSIM
(BHYTpEHHMM BOJIHAaM, ME30MAacHITa0HBIM BHXPSM, KBa3HTOPH30H-
TaJbHON U TPEXMEPHOU TypOyneHTHOCTH). HepLIMOHHO-TpaBUTAIlHU-
OHHBbIE BHyTpeHHHE BOJIHBI (BB), remepupyemsle BOIM3M IpaHULBI
menbQa, sBIASIOTCS caMbIMU 3()()EKTUBHBIME NEPEHOCUUKAMH MeXa-
HUYECKOW PHEPTUH B CTOPOHY Oepera BIUIOTH JI0 MEITKOBOJbS, TAE UX
paspylieHre NPUBOIUT K HHTEHCUBHOMY TPEXMEPHOMY ITepeMeIBa-
Huto. [Ipu s3Ttom BB Brusitor Ha Mopdonornueckue nporecchl B Npu-
OpekHOW 30HE MOPS U MOTYT ()OPMHUPOBATH «BHYTPEHHUH TIIISIK.

BcenenctBrue ecTecTBEHHBIX M MCKYCCTBEHHBIX CTOKOB C CYIIH B
MpUOPEXHON 30HE MOPSI B IPUJOHHOM CJIO€ U B OCaJIKaX HaKaIlIuBa-
eTcs 0OJBIIOE KOJIMYECTBO KaK HEOOXOIUMBIX, TaK U 3arpsI3HSIOMINX
OpraHWYECKUX 1 MUHEPAIBbHBIX BEIIECTB. B3anmoaelicTBre mpuiInBo-
OTJIMBHBIX TCYEHHUH, BHYTPEHHHUX BOJIH U T€HEPUPYEMOH UMHU TypOy-
JICHTHOCTH CIIOCOOCTBYET BEHTWISILIMU TPUOPEKHBIX BOJA U MIEPEHOCY
B CTOPOHY MOPSI HEOOXOMMBIX JUTs (PUTOTUIAHKTOHA OMOTEHOB.

B noknane npuBoadTcs pe3ynpTaThl TEOPETUUECKHX U IKCIEPH-
MEHTAJIbHBIX HMCCIIeI0BaHMN B 30HE Ieibda 3ai. [lerpa Bemukoro.
UuncneHHoe MoJenupoBaHue reHepaiuy BB nmoBepXHOCTHBIM Ipuin-
BOM TIO3BOJISIET OOBSICHUTH TEHEPAIHIO BTOPOH BEPTHKAIBHONW MOJIBI
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rpaBuTanMoHHbIX BB HenocpeacTBeHHO B 30HE MX T€HEpaLuy Haj rpa-
Hunel menbda U xapakrep TpaHchopmaluu U paspymenus BB npu
npubmxeHuy Kk Oepery. HatypHeie sKcriepuMeHTHI IOKa3bIBAIOT, YTO
BB moryT TpanchopMupoBaThCs B IUCKPETHBIE OOIIOCHI C XOIOAHBIMU
SIApaMHU, KOTOPbIE IEPEHOCAT BOAY € INIyOUH HIKE TEPMOK/IMHA HA MEJI-
KOBO/JIbE, TJI€ TEPMOKJIMH OTCYTCTBYeT. CHHXPOHHBIE H3MEPEHUS KOJIe-
OaHMii TeMIlepaTypsl U CKOPOCTH T€UEHUH Ha PA3IMYHBIX TOPU30HTAX
MO3BOJISIIOT OLEHUTH Pa3iMyusl B TOPU3OHTAIBHBIX U BEPTHKAIBHBIX
MOTOKaX UMITYJIbCa U TEIUIA B YCIOBHUSX CIa00M U CHIBHOU cTpaTu(u-
kauu. [IpoBeneH aHanM3 CIEKTPaIbHON CTPYKTYphI KoJieOaHuil TeM-
nepaTypbl, CKOPOCTH TEUCHHUH, IOTOKOB TEIUIa U UMILYJIbCa U U3MEHE-
HU MX CHEKTPaIbHON CTPYKTYPBI BO BPEMEHH H TI0 TITyOHHE.

AHanu3 CIyTHUKOBBIX IaHHBIX O KOHLEHTPALUH XJI0popHuuIa-a B
3ai. [Terpa Benukoro B paznuunbie ce30HbI 3a 10 JIeT MOKa3bIBaeT, 4TO
MIPOCTPAHCTBEHHO-BPEMEHHAsl CTPYKTYpa MEPBUYHOM MPOAYKLHUH B
30HE HIenb(a 1 IPUIEralolle YacTH OTKPHITOrO MOPSI CYIIECTBEHHO
3aBHUCHUT OT CTPATH()MKAMKU U OTHOCUTEIBHOW POJIM TUHAMUYECKUX
MpoILeccoB. BHyTpeHHUE BOJIHBI M OOJIFOCHI C OOJIBIINMHU aMILIUATY-
JaM{ TPUBOIAT K PE3KUM TOPHU3OHTAIBHBIM I'paJMEHTaM TeMIlepa-
TYpBI, K OONBIIAM U OBICTPBIM CMEIIEHUSIM (PUTOIUTAHKTOHA MO TITy-
OuHe, a TeM CaMbIM K 3HAYHUTEJIHBIM KOJIECOAHUSM OCBEIICHHOCTH.
CBsi3aHHBIE C PACCMOTPEHHBIMU JUHAMHYECKUMH TPOIIecCCaMi KoJle-
0aHusl KOHIIEHTpA1 OMOTEHOB, BEJIMYUHBI M CIIEKTPAJIBHON CTPYyK-
TypBI OTy4aeMOi (POTOCUHTETHYECKH aKTUBHOM paJiiaiiy U rpajiu-
€HTOB TEMIIEPaTyphbl SBISIOTCS BAXHEHIIUMH (aKTOpaMH, BIIUSIIO-
IIMMH Ha TIEPBUYHYIO IPOAYKIIUIO U CTPYKTYPY MOPCKHX IKOCHCTEM.

UCIOJIb30BAHUE CITY THUKOBBIX M30BPAKEHUIA
JUUISI UHTEPIIPETALIUM TAHHBIX U3MEPEHUI
JIOHHBIX CTAHLIAI ADCP U TEPMOKOC
HA HOJIMTOHE «TEJIEHJJKUK» HOPAH

Huxnaukosckas O.10.", Ouepennuk B.B.', 3anenun A.I'.!

O PAH, 2. Mockea, Poccus
nizhnikovskaya.ou@ocean.ru

KuroueBsble ciioBa: aBTOMaTHUECKUI MOHUTOPUHT, BUXPE-BOJIHOBBIE
cTpykTypsl, ADCP, TepMOKOCHI, CITyTHUKOBBIE TaHHBIE.
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B nacrosmieit pabote npuBOAATCS pe3yabTaThl COBMECTHOTO aHa-
JU3a CITyTHUKOBBIX M300paKCHUH M JTAHHBIX, MTOJYYCHHBIX C TIOMO-
IIbI0 aBTOMATHUECKUX AOHHBIX craHimii ADCP u TepMmokoc Ha 3as-
KOPCHHBIX OYHKOBBIX CTaHIIMIX, YCTAHOBJICHHBIX HA YSPHOMOPCKOM
monurone 1O PAH «enenmxux» (http://polygon.ocean.ru). Ha oc-
HOBAaHUHM 3TUX PE3yJIbTATOB MOXKHO CYAUTH O BIUSHHU BUXPEBBIX
CTPYKTYP UACHTU(UIUPYEMBIX Ha CIIyTHHKOBBIX H300pKCHUIX Ha
TUIPOPU3NUECKIE XapaKTEPUCTUKU (CKOPOCTh TEUSHHS, pacipeerie-
HHUE TeMIIepaTypbl) B TPUOPEKHON 30HE Y4EPHOMOPCKOTO TOOEPEXKBSI.

PabGora HaunHanace ¢ 0TOOpA CIIyTHHUKOBBIX CHUMKOB Sentinel u
Landsat B ontudeckom auamnazone B mepuos 2018-2020 r.r., Ha KOTO-
PBIX TPOSIBIISIOTCSI BUXPE-BOJTHOBBIC CTPYKTYPhI B paifioOHe MOJUTOHA
NO PAH «'eneHmkuk». 3aTeM Mo JaThl THX CHUMKOB HOJ0Mpa-
JIUCh aHHble u3Mepenuit craniuit ADCP u TepMokoc. AHaIU3Upo-
BaJIOCh BIIMSHUE BUXPE-BOJTHOBBIX CTPYKTYP HA CKOPOCTh TCUCHUS U
TEMIIepaTypy BOJBI, a TAKXKE UX BepTHKaIbHOE pactpenenenue. [Ipu
ATOM YYUTHIBATUCH (PU3UUECKUE MPEICTABICHUS O XapaKTepe BIIMsI-
HUS BBISIBJICHHBIX Ha CIYTHUKOBBIX CHUMKAaX JUHAMHYCCKHUX CTPYK-
TYp Ha MOJISi CKOPOCTH TEUCHHSI H TEMIIEPAaTyphl B IPUOPEIKHON 30HE
MODAI.

JIOTIOJIHUTEIILHO BBITIOJIHECH aHAJIU3 KPYITHOMACIITA0OHBIX KapT I10-
BEPXHOCTHOM TeMIepaTypsl, XJOpOhHUILIa U CKOPOCTH BeTpa Ha 10 M
0 JJAHHBIM peaHalIn3a, MOJTY4YeHHBIX U3 apxuBa DenepaibHOro rocy-
JAPCTBEHHOI'0 OIO/DKETHOTO YUpekJIeHUs: Hayku DeepanbHOro Uc-
CJICZIOBATENLCKOrO HeHTpa «MOpCKOro TUAPO(HU3NIECKOr0 WHCTHU-
tyra PAH» (http://dvs.net.ru/) ¢ uenplo yCTaHOBIICHHS BHEIIHUX
YCIIOBUM (POPMHUPOBAHMS BOJHO-BUXPEBBIX CTPYKTYP, BBISABICHHBIX
0 JIaHHBIM criyTHHKOB Sentinel u Landsat.

CoBMeCTHBIN aHAIM3 JAHHBIX MOJTBEPAWI, YTO BO MHOTHX CIIy-
YasX yJaeTcs YCTaHOBUTHh 3aKOHOMEPHOCTH BJIMSIHHUS BOJIHO-BUXpE-
BBIX CTPYKTYP, OOHApY>KEHHBIX Ha CITyTHUKOBBIX CHUMKaX, Ha TUIPO-
(m3uyYecKue XapaKTEPUCTHKH (CKOPOCTh TEUCHHs], paclpe/ieicHHe
TEMIIEPATyphbl) B NMPUOPEKHON 30HE YEPHOMOPCKOTO ITOOEPEKbS B
paiione nonurona MO PAH «I eneHmKIK.

[IpencraBnenHas B paboTe METOAMKA COBMECTHOTO aHAJIM3a CITyT-
HUKOBBIX W300paXCHUH W THIPOMU3MUYECKUX JTAHHBIX MOXKET CITy-
JKUTh OCHOBOM IS AaJIbHEHIIIETO UCCIICIOBAHMS JMHAMUYECKUX TIPO-
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1eccoB B UepHOM MoOps, Kak B CyOMe30MaciITabHOM JHAma3oHe mpo-
CTPaHCTBEHHO-BPEMEHHON HM3MEHYMBOCTH, TaK W Ha OOJBIIUX Mac-
mrabax.

HcenenoBanue BBITIONHEHO B pAMKaX rOCYIaPCTBEHHOTO 3aaHus 110
Teme Ne 0128-2021-0002 «MexaHu3mbl (pOpMUPOBAHHUS TTUPKYISIIIAOH-
HBIX CTPYKTYp MUPOBOT0 OKeaHa: KIFOUEBbIE TIPOIIECCHI B TOTPAHHYHBIX
CIIOSIX W MX POJIb B TUHAMUKE OKEaHa HA OCHOBE JKCIICTUIMOHHBIX HC-
CIICIOBAHUM, YUCICHHOTO U JJAOOPATOPHOTO MOJICITUPOBAHHUSI.

BOCCTAHOBJIEHUE BATUMETPUH 11O JAHHBIM
BOPTOBOW KAMEPHI BILIA B IPUBPEKHOMN
AKBATOPHUU YEPHOI'O MOPS

Hosukos B.A.2, Kyopsikos A.A.%, ®enopos C.B.”

YCesI'Y, 2. Cesacmononw, Poccust
2MIH, 2. Cesacmonons, Poccus
alsha996@yandex.ru

Karouessble cinoBa: becrmioTaele nerarenphble anmapats! (BILIA),
OatumeTpus, JIOHHAas pacTUTENILHOCTD, Yepuoe MOpE€,
JAUCTAHIIMOHHBIC METOABbI.

Jannble 0 penbede mpruOpexHON aKBATOPUH MOPEH U IPYTUX BOJI-
HBIX 00BEKTOB(0aTUMETpHS1) SIBISIOTCS OCHOBOH JIJIsl BEJICHUST X031~
CTBEHHOU JIeSITeIbHOCTH YesioBeka. Mcnonb3ys 3Ty nHQOopMaIuio, Mbl
MOXKEM OIICHHTD IEePCIIEKTUBHOCTh CTPOUTENBCTBA Oepero3anuTHRIX
Y PEKPEAITMOHHBIX COOPYKEHHUH.

C pa3BUTHEM KOMMEPYECKOTO PBIHKA OECITUIIOTHBIX JIETaTebHBIX
anmnapaToB CTaJIH MOSBISATHCA HOBBIE MOAXOAbI K UX UCIOIb30BaHUIO,
MTO3BOJIAIOIIME BECTH MOHMTOPUHI HPHUPOJHOW M aHTPOIIOTEHHOU
cpeasl. BITJIA npeaocTaBisitoT BRICOKOTO KauecTBa MH(MOPMAIIMIO Ha
PETMOHAIBHOM MaclTade 32 OTHOCUTENBHO HEOOIBIIYIO CTOUMOCTD.

B Hacrosieit pabote JeMOHCTpUPYETCs BO3MOXKHOCTE Kilaccuu-
Kalluy ¥ BOCCTAHOBIIEHUS penbeda JHa B ONTHYECKH MPO3PAYHBIX BO-
Jax, MCIONb3Ysl CTaHJAPTHBIEC JJISl YEJIOBEYECKOrO TJla3a CHUMKH B
RGB nunanazone cnekrpa.
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B kadecTBe MOJENBHBIX MOJUTOHOB, B paMKaxX HCCIICIOBAaHUS,
Onla BeIOpaHa npubpekHas 3oHa Kpeima n CeBactormoust: mbic Ka-
MEHHBIH, Ha ceBepo-3amane KpeiMckoro momyoctpoBa, Oyxrta Omera,
npubpexxHast 4acTb y 1. JltobumoBka. Paiionsl otnmuaercss HeOOIb-
IIAMH TITyOWHAMU, TPO3PAYHbIMH BOJIaMHU M OMOpa3zHooOpasnem OeH-
TOCHBIX co001IecTB. A3pod0oTOChEMKa TTOJMTOHOB ObLTA BEITIOJHEHA
npu nomoutu BIUJIA Dji Phantom 4 Plus u Dji MAVIC PRO.

AHanmm3 IpKOCTH B TPEX CIIEKTPATbHBIX KaHAIAX KPACHOTO, CHHETO
1 3€JICHOT0, MI03BOJISIET ONPE/ICTUTh XapaKTEePUCTUKU CTPYKTYPHI THA,
a TaKKe BOCCTAHOBUTH INTyOWHBI ¢ paszpenienuemM 10 20 cM.

Hns onpeneneHus TIyOUHBI AHA HCIIONB30BAJICS METOA, Tpeaso-
*KeHHBIH B padoTte (Stumpf et al, 2003). [Ipu ycnoBuu, 4To OTHOIIEHHE
SIPKOCTH THA Ha ABYX JJUHAX BOJIH OCTaeTCs MOCTOSHHBIM JUIsl pa3-
HBIX TUTIOB IJIyOHHA - €CTh OTHOILIEHHE JIorapru(mMa JBYX BEIOPaHHBIX

n(nL(:,))

1 o
KaHaJIOB: In(nL.(%,)) C HEM3BECTHBIMH K03 huIrieHTaMu
ml u m0. {ns onpeneneHust >3Tux Kod3GHUITUEHTOB UCIIOIB30BAINCH
JaHHBIE HU3KOTO pa3pelieHus o TIyOrHe JHa, TOTyYeHHbIE 10 JaH-
HBIM X0 JloKaruu Ha caiite Navionics. C 11eJ1b10 IPOBEPKH IPUMEHHU-
MOCTH 3TOTO MOAX0]1a, KO3(DPUIIMEHTH! OBLIH OMPEIEICHBI OTACIBHO
JUTS Y9aCTKOB aKBATOPHH, 3aHATHIX TIECKOM ¥ OeHTOCOM. /{7151 BBITETe-
HUS 3TUX y4acTKOB Obu1 Mcmosb3oBaH uHiueke VDVI (Jiang et al.,
2020). Pe3ynabTaThl mokaszaiu, 4To KO3(QQHUIMESHTHI, BbIICICHHbIC IS
OeHTOCa U TecKa, I0CTaTOYHO On3Ku. BoccTaHOBIEHHAS 110 TaHHBIM
BIJIA OatumeTpust mMmeer ropa3fo 0osee BBICOKOE pa3pelleHUeM,
YeM MCXOJHOE T0JIe, ¥ TMO3BOJISAET ONPECIUTh 3HAUUTEIHLHOE KOJH-
4eCcTBO MelkoMacmTabHbIX ocobeHHocTel OaTMeTpun. C TOMOIIBI0
TaKoro METO/Ja, OCHOBAaHHOIO Ha kKomMmepueckux BIIJIA, ecTs BO3-
MOXHOCTh OCYIIECTBJISATh PETYJISPHBINA ONEPaTUBHBI MOHUTOPHUHT
M3MEHEHUsT peiibeda JHA C pa3pelieHueM JIECATKH CaHTHMETPOB,
HarpuMmep, Moja BO3JACHCTBUEM HUHTEHCUBHBIX IITOPMOB, YTO UMEET
BRKHOE MPHUKJIAIHOE 3HAUYCHUH IS (yHIaMEHTaIbHBIX HCCJISI0Ba-
HUH ¥ XO35MCTBEHHOM IEATEILHOCTH B IPUOPEIKHOM 30HE.

1. Stumpf R.P., Holderied K., Sinclair M. 2003. Determination of
Water Depth with High-resolution Satellite Imagery over Variable
Bottom types // Limnol. Oceanogr., 48, pp. 547-556
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2. Jiang, X., Gao, M., & Gao, Z. (2020). A novel index to detect
green-tide using UAV-based RGB imagery. Estuarine, Coastal and
Shelf Science, 245, 106943.

3. Pankeeva T. V., Mironova N. V., Novikov A. B. Kartografiro-
vanie donnoj rastitel'nosti buhty Kruglaya (g. Sevastopol', CHernoe
more). // Ekologicheskaya bezopasnost' pribrezhnoj i shel'fovoj zon
morya, 2019. Ne 3, S. 61-71. DOI: 10.22449/2413-5577-2019-3-61-71.

BUXPU IO®OTEHCKOM KOTJOBHUHBI 110 JAHHBIM
CITYTHUKOBOM AJIbTUMETPUM, U3OBEPAKEHUSAM
B PAANOJIOKAIIMOHHOM U BUINMOM JUAITA3OHAX

Hosuxkosa 10.C.}, Bamvaunukos HU.J1.23

YUBIIC KapHI] PAH, 2. I[lempo3agoock
2CIToI'Y, 2. Canxm-ITemep6ype
S®ono «Hancen-yenmpy, e. Canxm-Ilemepbype
NovYuliana@gmail.com

KaioueBrble ciioBa: cyOMezomacmTabHbIE BUXpH, Me30MacIITabHbIe
Buxpy, JloporeHckuit Buxpb, HopBekckoe Mope, CITyTHHKOBas
aNbTUMETPHUS, PAIUOJIOKAINS, XJIOPODHILI-a.

B nanHO#1 pabote Obla crenaHa meppast MOMbBITKA OIICHUTh B3au-
MOJIeHiCTBHE Me30MacITaOHBIX U CyOMe30MacIiTabHbIX BuXpei ¢ Jlo-
¢doreHckum Buxpem (JIB) Ha OCHOBE TpeX CHYTHHKOBBIX JAHHBIX:
ATBTUMETPUYECKUX, PATUOJOKAIMOHHBIX ¥ BHIAMOTO Uala30Ha
(xnopoduii-a). BaxXHOCTh UCCIIeZIOBaHUS 3aKIFOYAETCS B TIPEJICTAB-
JICHUU O CYIIECTBEHHOW PO CyOMe30MaclITaOHBIX BUXPEH B TOpHU-
30HTAJIbHOM U BEPTUKAJIBHOM MECPEPACIPCACIICHUN TCPMOXATUHHBIX
U XUMHKO-OMOJIOTHYECKHX CBOMCTB MOPCKO BOJIBI.

B xozxe paGoThl OBIIO YCTAaHOBIICHO, YTO WCIOJIb3yEeMbIE JaHHBIC
HUMCIOT OIrpaHUYCHUS 110 BBIACIICHUIO BHXpefI: B paavoOJIOKaHMOHHOM
W BUIMMOM JIMaINa30HaX XyXe BBIACISIIOTCS KPYITHBIE ME30MacIuTal-
HBIE BUXPH, a AJIbTUMETPUS HE CIIOCOOHA BBIACISTH MaJlble ME30Mac-
mrabHbIe B cyOMe3oMaciTabHbIe BUXpU. TakuM 00pa3oM, HCTIOTb3Y-
eMble B pab0Te TUIIBI CTYTHUKOBBIX JAHHBIX SIBJISIFOTCS] B3aUMOJIOTIOI-
HSIOIIMMHU.
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[To naHHBIM ambTUMETPUH OBLIO BBIAEIECHO TPHU SMH30/a B3aHMO-
netictBust JIopOTEHCKOTO BHXPSl ¢ ME30MacIITAOHBIMH IMKJIOHHYE-
CKUMH M aHTHOUKIOHMYecKkuMH Buxpsmu: 09.04.2015-07.05.2015 -
CIIMSTHIE aHTUIHMKIOHnYeckoro Buxps ¢ JIB; 20.05.2016-10.06.2016 -
B3anMozelicTere JIB ¢ NUKIOHNYECKMMH BUXPSMH H IOCIENYIOIIEe
CIIMSHUE IIUKIOHUYECKUX BUXpei Ha rpanuie JIB; 15.07.2016-05.08.
2016 — paznenenue JIB Ha nBa Buxps. [lo nanHeiM n3o0paxeHuii pa-
THOJIOKAIN U XJIOpodHiIIa-a ucciie10BaHbl 0COOCHHOCTH N3MEHYH-
BOCTH KOJIMYECTBA M pajnyca CyOMe30MacIITaOHBIX BUXPEH B 3aBU-
cuMocTH OT (pa3bl B3aumoeicTBus JIohoTeHCKOro BUXPS ¢ APYTUMH
BUXpSIMH. BbIJI0 00HapykeHO, YTO HanOoIblIee KOITUIECTBO cyOme-
30MacIITa0HBIX BUXPEH B 00JaCTSIX B3aMMOACHCTBUS ME30MaCIITa0-
HBIX BUXpEW MpUXOAHUTCS Ha a3y Hanbosiee MHTEHCHBHOTO B3aHMO-
neictBus nocieaHux. [Ipu 3ToM cpeanuii paauyc cyoMesomaciirao-
HBIX BUXpEH YBEIMUUBACTCS U MPHOIMKACTCS K TIEPBOMY OapOKIIMH-
HOMY panuycy nedopmaru PoccOun mmst JlopoTeHCKOH KOTIOBUHBI.

INPUMEHEHUE CITY THUKOBOW CUCTEMBI CBSI3U
JJIs1 OITEPATHUBHOTI'O ITOJIYYEHUS JAHHDBIX
C ABTOHOMHBIX ITPO®UJIOT'PA®OB

HoBunkuii A.B., Kapuan U.H.

MI'U, 2. Cesacmononw, Poccus
a.novitskiy@mhi-ras.ru

KuarueBble cJioBa: CIyTHUKOBas cucTeMa cCBs3u, [oHen-M,
Axksautor, nipoduiorpad.

PazpaboTka aBTOHOMHBIX MOOMJIBHBIX OKEAHOJIOTHYECKUX MPOpu-
norpados Beaércsa ¢ 1970-x rogos. B mocnenHee Bpemst Takue mpu-
OOpBI CTAHOBATCSI OCOOCHHO aKTyallbHbI, TOCKOJIBKY OHH MPEIOCTaB-
JISTIOT BO3MOXKHOCTB ITOJTYYaTh JUINTENbHBIE PAIbl JAHHBIX BEPTUKAIIb-
HBIX Ipoduiiel okeaHa B BBIOpaHHOH Touke. B HacTosee Bpems pas-
paboTtaHo 0koJj10 20 pa3IMYHBIX ABTOHOMHBIX MOOUJIBHBIX OKEaHOJIO-
rHYecKuX Mpo¢uiorpadoB, B OCHOBHOM 3apyOeXHBIMH pa3pa-
6otunkamu. C 2006 1. COTpyAHHMKAMH HMHCTHTYTa OKEaHOJOI'MU
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um. [LI1. HlupmioBa Beaercst pa3paboTKa OTEUECTBEHHOTO OKEaHOJIO-
THYECKOTO MOOHMIIEHOTO Tipodmitorpada ¢ AIEKTPOABUTATEIIEM IO
Ha3BaHHEM «AKBayior». Pa3zpabareiBaeMblii ipodmtorpad mpeacTas-
nsieT co0ol mIaThopMy-HOCHTENb C YCTAaHOBICHHBIMHU Ha HEH okea-
HOJIOTHYECKUMU JaTYMKaMH. AKBAJIOT IIEpEMEIIAaeTCsl BBEPX-BHU3 MO
HAaTSIHYTOMY B TOJILIE BOJBI TPOCY U MOJIy4yaeT NpoQMIN JaHHBIX IO
MYTH MIPOXOXKICHHS.

JinTenbHOCTh eproa N3MEpPEeHNH TaHHBIX AKBajIOroM OTrpaHu-
YMBAETCs 3al1acoM EMKOCTH aKKyMYJISITOpHBIX Oatapeit. IlocTtanoBka
npubopa Ha IUKI M3MEPEHUH TUIaHUpYeTCs Ha ONpeneNEHHBIN Te-
pHO, Tocie KOTOPOTo TpeOyeTcsi TEXHHYECKOe 00CTyKUBaHUE TPHU-
0opa, B 4KciIe KOTOPOro: 3apsaaKa 0aTapeid, OUncTKa KopIryca 1 Tpoca
OT HapOCTOB, 3aMEHA aHOJOB U T. [I.

B cBsi3u ¢ 3THM, TIpolIecc MoTyueHHs: COOpaHHBIX JaHHBIX C BHYT-
peHHEro Hocurtens MHpopManuu AKBanora OCyLIECTBISETCS B Iie-
PHOZ TEXHUYECKOTO OOCITYXHBAHUS, YTO MOXKET COCTABJISATH OPHEH-
THPOBOYHO 110 3—6 MecsIIeB.

B mensix omepaTMBHOTO TMONy4YeHHs AaHHBIX Oe3 (uzndyeckoro
mpolecca MoIHATH AKBaJlora paHblIe CPOKAa TEXHHUYECKOro 00ciIy-
KUBaHUS TIpe/IjIaraeTcsl yCTaHOBKA B KOPITyC MPHOOpPa Mepeaatoniero
ycrpoiictBa [oHen-M, poccuiickoii MHOTO(YHKITHOHAIBHON CH-
CTEeMBI IepcoHabHOH cryTHuKOBOH cBsizu (MCIICC), noctpoeHHOH
Ha 0a3e HU3KOOpOUTANBHBIX KOCMHUUYECKUX AINapaToB, HA3HAYCHUEM
KOTOPOH SBJISIETCSl OKa3aHUE yCIyT CBSA3U B MI0OAITBHOM MaciTade.

OCHOBHBIM Ha3zHaueHHEM cUCTeMBbl «[ OHel» sBIseTcs obecreue-
HUE CBSI3bIO 30H BHE IOKPBITHA Ha3eMHbIMU ceTsiMu GSM, peniocras-
JIEHUE CBSA3HOM Cpelibl JJI1 POCCUHCKOIN CHCTEMBI KOOPJIMHATHO-Bpe-
meHHOTO oOecrieueHust [ JIOHACC u cBs3b CO cTallMOHAPHBIMU U MO-
OWIIBHBIMM a0OHEHTaMH, HAXOSAIUMHCS B TPYJHOAOCTYIIHBIX PErH-
OHaXx.

Tunmuaeivu chepamu pumenenust MCIICC «["onen-J1M» sB-
JSI0TC cOOp M mepelaya KOOPAWHATHO-BPEMEHHOH HH(popManuu
I'JIOHACC c cpeacts TpaHcnopta, cOOp U nepeaaya AaTIMKOBON WH-
(dbopmanuu co CTalMOHAPHBIX WIIN TTOJBHXHBIX O0OBEKTOB B TPYIHO-
JOCTYIHBIX paiioHax (Hanmpumep, MOHUTOPUHT OYPOBBIX BBIIIEK, Me-
TEOPOJIOrMYECKUX CTaHLMH, TpyOOIPOBOIOB U T. 1I.), IEPCOHANBHAs

293



Cexkuust 2 «Mopckue HaOmoaaTeNbHbIe CUCTEMBI: METOIbI, CPEACTBA U PE3YIBTATH»

CBsI3b C a0OHEHTaMU B TPYAHOJOCTYITHBIX PETHOHAX, Mepeaya KOH-
¢bunernmmanpbHON WHOOPMAITUN MEXAY YHaIEHHBIMH a0OHEHTaMH.
VYcmyru Ha 6a3e cHCTeMbI OKa3bIBaIOTCS B TNI00ATIHOM MaciiTade.

Kak BuaHO, paccMaTpuBaeMasi CUCTEMa MMEET IIMPOKHI CIIEKTP
TIPUMEHEHHS B BOSHHOM M IpakIaHCKoU cepax, OqHAKO, JO HACTOS-
IIero MOMEHTA MIPIMEHEHNE JaHHON CHCTEMBl B HAyYHO-HCCIIeI0Ba-
TEIBCKUX IIEJIAX HE Mpeyiaraiochk. PaccMarpuBaemast MOIU(pUKAIISL
HarpaBlieHa Ha TMOBBIIICHWE ONEPATHBHOCTH TMONYUYEHHs TAHHBIX C
npoduoMepa AKBaJIOT B PeKIME OHJIAMH.

BEPUO®UKALIMS MHOTOMACIITABHON MOJIEJIA
N SKCHHEPUMEHTAJIBHBIE HCCJIEJOBAHMSI
OUPKYJIALINUU JEHI'MIOPA

IHaBnos M.H., YyxapeB A.M., Ka3zakos /I.A.

MI'H, 2. Cesacmonons, Poccus
mixail.pavlov.1993@mail.ru

KuarwueBbie caoBa: upkymsiuu JleHrmiopa, BepTUKAJIbHBII
TypOyJICHTHBIE OOMEH, TIPUIIOBEPXHOCTHBIN CJIOW, MEXaHWU3MBbI
reHepauy TypOyJIeHTHOCTH.

CoBpeMeHHasi OKEaHOJIOTHS BIUIOTHYIO TOJONUIa K TOHUMaHHIO
(PM3UYECKOI CYTH IIPOIIECCOB TYPOYJICHTHOTO NIEPEMEIIMBAHUS B CIIC-
nUpHUECKUX YCIOBUIX OKEaHCKOM cpenibl. B mocnenHee Bpemst nocra-
TOYHO MHOTO BHHUMaHUS yaeisercs: uupkymauusm Jlearmropa (LUJI),
KOTOPBIE SIBIISIIOTCS. OJTHUM M3 (PaKTOPOB, OMPEACISIOIINX HHTEHCHB-
HOCTb 3TUX TpoIieccoB. KorepeHTHbIe CTPYKTYpbI, BOSHUKAIOIINE TT0/T
BO3eHcTBHEM BeTpa u apeiida CTokca, MOTYT OBITh IPH ONpeIesICH-
HBIX YCIIOBHSX JTOMHHHPYIOIIUM MEXaHU3MOM B BEPTUKAJIBHOM 00-
MEHE B PUTIOBEPXHOCTHOM CJIOE.

MHoromacuitabHast MOJIeNb, pa3padoTaHHas B OTAEJE TypOyJIeHT-
HocTH Mopckoro ruapodusndeckoro uHctutyta PAH, onucwiBaer
HECKOJIbKO MEXaHHM3MOB TypOyJIEHTHOCTH: NOBEPXHOCTHOE BOJIHE-
HUe, 0OpyIIeHHE BOJIH, CABUT CKOPOCTH JPEH(OBOro Te4eHUsl, CTOK-
coB npeti¢. Jnst yduera BiausHust LIJI B MHOromacmtaOHyto Mozenb
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OBUIM MHTETPUPOBAHBI MOMyYCHHBIC Pa3HBIMH aBTOPaMHU MapaMeTpH-
YEeCKHE 3aBUCHUMOCTH, OCHOBaHHbIe Ha LES-monemupoBanuu. [Jopa-
OoTaHHass MHOTOMAcIITaOHAas MOJETh BEpH(PHUITMPOBAIaCh 1O dKCIIe-
PUMEHTATBLHBIM JaHHBIM, TTOJTyYEHHBIM TIPH Pa3IMYHBIX THIPOMETE0-
POJOTHYECKHUX YCIOBHSX, IPU 3TOM TPEATOIaraics CyMMapHbIN d¢-
(beKkT Bcex MEXaHM3MOB T'€HEpAIlNH, CYIIECTBYIONINX B KOHKPETHBIX
ycnoBusix. [lanHeie coOpaHbl BO BpeMs SKCIICAUINI Ha OKEaHOJIOTH-
yeckoil mnargopme B niepuos ¢ 2004 mo 2019 r. B paznuyHble THAPO-
JIOTHYECKHE ce30Hbl. Brinmonnena ouenka BausHusa LI u npyrux me-
XaHU3MOB Ha HMHTEHCHUBHOCTb BEPTUKAIBHOTO TYpOYJIEHTHOTO 00-
MeHa.

VY ydimeHHas MOAEIh, YIUTHIBAIOIIAsA BCE YKa3aHHBIE MEXaHU3MBI
reHeparuu TypOyJIeHTHOCTH, TIO3BOJISIET TOUHEE PACCUUTHIBATH KO-
¢unmeHT TypOyIeHTHOr0 0OMEHa, HEOOXOTUMBIH JJIsl OLICHKH BEPTH-
KaJTbHBIX MIOTOKOB TETJIa, COJN U APYTHUX PACTBOPEHHBIX XUMHUECKUX
1 OMOJIOTHYECKUX BEIIECTB.

N3MEHYUBOCTD IVIOIMAIN U ®OPMBbI
BEHI'EJIBCKOI'O AIIBEJIJIMHT A 110 CITY THUKOBBIM
W3MEPEHHUSM TEMIIEPATYPBI U COJTEHOCTH

IHaBaymun B.A., KyOpsakoB A.A.

MI'U, 2. Cesacmonoiv
pavlushin.92@mail.ru

KroueBble ciioBa. beHrebCKUiA alBEUTHHT, CE30HHAs N3MECHYNBOCTD,
CITyTHUKOBBIE U3MEPEHHUSI, MEKT'0/IOBASI U3BMEHUYHUBOCTD.

B nacrosieit pabote, Ha OCHOBE CITyTHHKOBBIX JIaHHBIX TeMIIepa-
TYpbI ¥ COEHOCTH UCCIIEAYETCS CE30HHBIE M MEKI'OJJOBBIE N3MEHEHUS
wrontaau u popmsl berrensckoro anBesmHra. Tak ke Ha OCHOBE CO-
[TOCTABJICHUS JAHHBIX TEMIIEPATYPBl M CONEHOCTH MBI TaKXXe TE€MOH-
CTPUPYEM, UYTO CIIyTHUKOBBIE U3MEPEHUsI COIEHOCTH TMO3BOJISIOT 3(-
(DeKTHBHO OIIEHWBAaTh MEXKTOJOBBIE HM3MEHEHHS TEPMOXATWHHOU
CTPYKTYPHI beHTeNbCKOro anBeuIiHra.
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B pabote ucnons3yercs maccuB temnepatypsl (SST) (Reynolds et
al., 2007), ocHoBaHHBIM Ha W3MepeHHAX paguomeTpoB AVHRR
(Advanced Very High Resolution Radiometer) u AMSR (Advanced
Microwave Scanning Radiometer). /lannbie 3a nepuoa 1985-2017 rr.
HMMEIOT TPOCTpaHCTBeHHOE pa3perienue 0,25° 1 BpeMeHHYI0 TUCKPET-
HOCTb | eHb.

W3 Habmoaenuii crnenyer, 4To beHrenbCckuii anBeUIMHT MOKHO pas-
nenuTh Ha 2 mmpokue obmactu (Hagen 2001) xoi0aHBIX BOJ C TpaHH-
1ieit B paiione 28° 1o. 1. — Ha CeBepubiii (CbA) u FOxnsb1i (FOBA) ben-
TeJIbCKUH anBeJUIMHT. | paJueHTH! NIOTHOCTH Ha ()POHTE aIrBeJUIMHTa
MPUBOAAT K 00Pa30BaHUIO CEBEPHBIX TeOCTPOPUUECKUX TCUCHHUMH, CKO-
POCTh KOTOPBIX, TAKUM 00Opa3oM, 3aBUCHT OT WHTCHCHBHOCTHU allBell-
nmuHra. Kpome Toro, B F0’)KHOHM YacTH KOHTHHEHTA CEBEpPHBIC TCUCHUS
YaCTHYHO 00YCIIOBJICHBI OTBETBIICHHEM TEUCHHUS MbIca VT ONTBHBIH.

HccnenoBana ce3oHHass M3MEHYMBOCTH IUIOMIAAN beHrembpckoro
anBeJTMHra. MakcuMaiabHBIlE TEeMIlepaTypbl B 30HE alBeJUIMHTA
HaOJIONAIOTCSl B acTpalibHOE JIeTo C (heBpajis 1Mo MapT (mopsaka
18 °C.), a HauMmeHbIIME — B aBrycTe-oKTsA0pe (oxomo 14,5 °C). Ilmo-
a/1b alBEJUTMHTa MaKCUMabHA U TIPAKTUIECKH OJTMHAKOBA C arlpers
10 UI0JIb, KOTJIa OHA cocTapiseT okono 400000 km?. B centsabpe-Ho-
si0pe OTMeYaeTcsl CE30HHBIH MUHIMYM TUTOMIA/IN alBEJUTHHTA, KOTIa
OHa YMEHbINIAETCS MPAKTUIeCKH B 2 pa3a. Ce30HHBII XO/1 IIUPHUHEI all-
BEJUIMHTA XapaKTepu3yeTcs HAIMYMEM JIByX 30H HanOoJiee NHTEHCHB-
Ho#t m3MenunBocTH. [lepBas 6onee mupokas 30Ha (CBA) pacmosnara-
€TCsl B CEBEPHOM YacTH amBeJUIMHra Mexay 22 u 26° 0. m. Bropas
30Ha B 10)kHOM yactu (FOBA) pacnionaraercs nHa mmpote 29-30° 1o. 1.
Bpemst HacTymieHuss MakCUMyMa €€ IUIOIaAu OTCTaET OT IEPBOU
npumepHo Ha 3 mecsna. Hambompmas mmpuna FOBA (L=1,7-2°)
HaOIII0O/JaeTCS B MEPHOJ C MapTa IO UIOJb, a B OCTAIILHOE BpeMs Ha
JAHHOM IIHMPOTE HE MpeBbImaeT 1°.

UccnenoBana MexXrozoBas HM3MEHUYMBOCTb IUTOMAAM beHremns-
CKOTO anBeJUTMHra. MakcuMallbHble IUIOMAAN OTMEYAIOTCS PEUMY-
LIECTBEHHO B MapTe-UIOHE, KOra ero miomaas no fanasiM TT1O orne-
nuBaercs B 250-350 ThIC. KM%, @ B HEKOTOPBIE MECSILIBI, HATIPUMED, B
mae 2000 u 2003 r. gocturaer 400 ThIc. KM2. MUHUMAIbHBIE TUIOIMAAN
OTMEUAIOTCS ¢ CEHTAOps 1Mo HOsOPb, KOoraa o0Ias IIoLIaab arnBe-
JIMHTA CHIDKaeTcs B 2 pasza 10 150 Twic. kM2, Habromaercst BBIpaXEH-
Has M3MEHYMBOCTh TI0 aMIUIUTYJIE CE30HHOTO XO0Jia, W BPEMEHH
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HACTYIUICHUH MaKCMMyMa/MUHUMYMa TUTomanu. B HeKoTopble Toxabl
K TUTOaau oTMedaeTcs B mioHe (1998, 2011 r.), B HEKOTOpEIE B Mae
(2000, 2003 t.), a B mocaenHUE TOABI B allpelie WIH Take B MapTe. B
HekoTopsle B ampene (2005, 2010 r.), a B mocieaHre TOABI B anpene
(2013, 2015 r.) wmm gaxxe B mapte (2014, 2016 1.). Takum o6pa3zom,
HaOmromaeTcs TEHACHLUS K Oosiee paHHEMY HACTYIUICHHMIO alBe-
nunra nocne 2010 r. HecMoTps Ha BbIpa)eHHBIH pOCT TEMIIEPATYPHI
B OKPYKaIOIIUX BOAAX, CBS3aHHBIN C TTI00aIbHBIM MOTEIIICHUEM OKe-
aHa, TeMIlepaTypa B 00JaCTH anBeJUIMHTA OCTACTCS CTA0MIIBHOM, U €€
pa3HHIA C OKPY>KAIOIIMMH BOJIAMH PacTeT.
Pab6ota BeimonHena B pamkax ['oczaganus 0555-2021-0006.

WHHOBAIIHOHHOE MBIIIJIEHUE U ITPAKTHKA
OKEAHOJIOITHYECKHUX HCCIEJOBAHNU

ManTteneesa I'.I'., KyOpsikoB A.A., MenBeneBa A.B.,
AuleckepoBa A.A., Py0akuna B.A., [Iapaymun B.A.

MI'U, 2. Cesacmononw, Poccus
Calina2045@mail.ru

KiioueBnle ciioBa: WHHOBAITMOHHOC MBINIJICHUC, HWHHOBAIIMOHHAas
ACATCIBbHOCTh, MHHOBAITMOHHAA OKCAHOJIOIHA.

HMHHOBalIMOHHOE MBIIUICHUE B COBPEMEHHOH HaydHO-0Opa3oBa-
TEJIbHOW JIMTEpaType paccCMaTpUBAETCS KaK TBOPUYECKAsT MBICIUTENb-
Has JESITEeNbHOCTh, B PE3yJbTaTe KOTOPOH ONEpUPOBAHUE MEHTAJb-
HBIMH MOJICJISIMH, MOTHUBUPOBAHHOE 3aIipocaMH OOIIeCTBa, MTPOSBJIs-
€TCs B MaTepUaAIbHOM IPeo0pa30oBaHUN OKpYKarolei cpeibl. THbIMU
CJIOBaMH, WHHOBAIIMOHHOE MBIIIJIEHUE XapaKTEpU3yeTcs MOTHBA-
e, COOCTBEHHO MBICIEACSTEILHOCTHIO, TPUBOIAIICH K CO3TaHUI0
MEHTaJIbHON MOJIENH, ¥ BHENTHEN MPEAMETHOM JEATEIbHOCTHIO 10 BO-
IJIOIIEHHUIO STOM MOJIEH Ha MPAKTUKE.

MHHOBalMOHHAS MBICIUTENbHAS ACSITEILHOCTh AKTYaIbHA, IPEXKIC
BCET0, B €CTECTBEHHOHAYYHOH M TeXHWYECKOH cepax, 0a30BbIX JUIs
paszButus obmiecTBa. B KOHTekcTe 3amaHHON TeMBbl WHHOBAIIMOHHOE
MBIIIUIEHHUE — ATO HEOOXOJWMOE YCJIOBHE W pealibHas BO3MOXHOCTb
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YCKOPEHHOTO OOHOBIJICHHS PaHee N3BECTHRIX HAYYHO-TEXHIHYECKHX JI0-
CTIDKEHHH B OOJIACTHM OKEaHOJOTWH. Takash BO3MOXKHOCTH CBSI3aHA C
0c000i opraHu3anyeii WHHOBAIIMOHHOM JesTeNbHOCTU. B ycrnoBusx
HAYYHBIX YUPEKJICHUN YCKOPCHHBIN BHIXOJI Ha HOBBIH, 00JIee BEICOKUI
YPOBEHb €CTECTBEHHOHAYYHOTO 3HAHUS MPAKTUIECKH OOECTIeYrBaET
WHHOBaMOHHAs jaboparopmsa. Kak memocTHas cucreMa oHa Oolee
yCToiurBa U 00JIee TOTOBA K MIOCTOSTHHOMY Pa3BUTHIO.

WNunoBanmoHHast 1abopatopus — 3TO Pa3BHBAIOIIASCS IEIOCT-
HOCTb, CTPOSAIIAsCS HA CHCTEMHBIX MPUHINIAX €IUHCTBA, PYHKIIIO-
HaJIbHON B3aWMOCBS3M, MEPAPXUYECKOTO TMOMYMHCHUS (TIPUOPUTET
HayYHOTO PYKOBOIWTENS) MPU COXPAHEHUH CBOOOJBI TBOPUYECKOM
MBICJIH COTPYAHUKOB. Ha myTu enuHeHHsI U COTpyAHUYECTBA CO3/a-
eTcs ocobasi TBOpPUECKas Cpejla, YBEJIWYHMBAOIAS MO3HABATEIBHYIO
CIOCOOHOCTh HAYYHOT'O KOJUICKTHBA [0 MEPE FapMOHM3AIMY OTHOIIIE-
Hui. ONBIT HHHOBAIIMOHHOTO MBIIUICHUS MTPHOOpPETaeTCsS B TBOpUE-
CKOIl aTMocdepe IeNeHanpaBIeHHBIX KOJUIEKTHBHBIX OO0CYXKIEHHH,
JUCKYCCHH, HA TEMaTUYCCKUX CEMHHApax, KOH(PEepeHIHIX, TJe BO3-
MOXXKHOCTh OOHOBJICHHUS 3HAHUS W POXKICHUS HOBATOPCKHUX HIEH Cy-
LIECTBEHHO BO3PACTAET.

[11010TBOPHOCTh JEATEIBPHOCTH WHHOBAIMOHHOW JIaOopaTopHuu
00yCIIOBJICHA TaKXKe CO3J@HMEM CTpPAaTErHMYecKOro MapTHEPCTBA C
NPUBJICYCHUEM K COTPYAHHMYECTBY CIELHUATUCTOB Pa3IUUHBIX
HaIpaBJIeHUI U PETHOHOB KaK BO3MOKHOCTh TIOJTyYE€HHSI MHOTOTIapa-
METPUIECKOTO 3HAHUSI.

[IpakTHueckum pe3yabTaTOM MHHOBALIMOHHOM AESITENBHOCTH Ja-
Ooparopuu B yCIOBUAX MOpPCKOro THAPOPU3NIECKOT0 HHCTUTYTA SIB-
nsieTcs pa3paboTka U BHEAPEHNWE HOBEHIIMX METOJOB M CPENICTB HC-
CJICJIOBaHMS JTUHAMHKH, (PU3UKO-XUMUYECKMX U OMOJIOTMYSCKUX Xa-
PaKTEpUCTUKAX BOJ MUPOBOTO OKEAHA.

MHHOBallMOHHOE MBIIIJIEHHWE — 3TO HOBBIN COLIMAJIbHBIN 3aKa3 U aK-
TyaJIbHBINM TPEH/I, OTPAXKAIOIIUN KITFOUEBYIO MOTPEOHOCTH 00IIIeCTBA B
pacUIMPEeHUH 3HaHUS O COCTOSIHUA MUPOBOT'O OKEaHa.

MHHOBalIMOHHOE MBILIEHUE M MHHOBALIMOHHAS ACSITEIbHOCTE, CY-
IIECTBEHHO TMOBBIMIAIONINE PE3YIHTATHBHOCTh HCCIIECIOBAHUS MHEPO-
BOr'O0 OK€aHa, MOTYT CTaTb OCHOBOW WMHHOBAallMOHHOW OKEaHOJOTHH
KaK HOBOT'O MEPCIIEKTUBHOTO HAMPABICHUSL.
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PE3YJbBTATHI UCTIBITAHUM B HIEJb®OBOM 30HE
YEPHOI'O MOPS IIPUBOPA UCT1-MA

IMacbinkoB ML.A., Pa3zanoB B.A., Kacbsinenko K.A.

UIITC, 2. Cesacmonons, Poccus
sevmixa@mail.ru

KiroueBble ciioBa: MOHUTOPHUHI, HU3MCPCHUSA, aBTOMaTHU3aAIUA,
CKOpPOCTb TCUCHHH.

W3mepenne cKOpoCTH TeYEHUSI HEOOXOAUMO JUIsl KOHTPOJIS Iepe-
MEILEHUs] BOJHBIX Macc B OKeaHaX, MOpPsX, peKax, B TOM YHUCIE CO
B3BeCsAMHU. [ 3TUX 1eneill IpUMEHSIOTCS pa3InYHble U3MEPUTENh-
HbIE IPUOOPHI, I'ZIe B KAUECTBE EPBUYHBIX IpeoOpazoBaTeneil CKopo-
CTH JBIDKEHHS ITOTOKA MCIIOJIB3YIOTCS AaTYUKH, OCHOBAHHbBIC Ha Pa3-
JTUYHBIX (PU3UUECKUX SBJICHUSX, HAIIPUMED, HA CKOPOCTHOM pacipo-
CTpaHEHUHM aKyCTUYECKHX BOJIH, MCIOJb30BAaHHM 3HEPTUU HOHM3A-
UM, TEeIUIONepenayr, MHAYKIMY | T.1. M3 Bcero MHOroo6pasust uc-
CIIEIyEeMbIX METOJIOB U CpEJICTB H3MEpPEHHs] CKOPOCTH TEYEHMS,
HanboJiee MEPCHEKTHBHBIMHU SIBIISIOTCS MPHOOPHI, OCHOBAHHBIC Ha
aKyCTHYECKUX IIPUHIMUIAX KOHTPOJIsl. KOJUIEeKTHBOM LIEHTpa SKOJIOTH-
YEeCKOTro NpuOOpOCTPOEeHNUS U SKOIHEepreTuky MHcTuTyTa NMpUpoaHo-
TEXHUYECKUX CHUCTEM pa3paboTaH W CO3JlaH aKyCTHYESCKHU H3Mepu-
tenb ckopoctu TeueHuss UCT-1 peunoro HazHaueHus. Tak ke pa3pa-
6otana moaudukamus npudbopa UCT-IM MOpCKOro HMCHOIHEHUSL.
OTOT npUOOP JOMOTHUTEILHO OCHAIICH AJIEKTPOMArHUTHBIM KOMITa-
COM U JIATYUKOM YCKOPEHUH COOCTBEHHBIX JIBWKEHUI, UTO IMO3BOJISIET
onpeneNsaTh HalpaBieHue TeueHus B Auana3one ot 0 1o 360 rpagycos
W YaCTHYHO YYUTHIBATh CKOPOCTh COOCTBEHHBIX JBMKEHHM.

J1a 1onrocpoyHBIX, KPYTJIOCYTOYHBIX, BCEMIOTOHBIX 3MEPEHHH
CKOPOCTH U HarpaBleHHUs TeueHHs Obuia pa3paboTaHa MOIUpHUKALNS
npubopa UCT-1MA. B stom npubope 3anuck nHPOPMALUH U ITHTa-
HUe MpUOOpa OCYIIECTBISETCA CHENHAIBFHO Pa3pabOTaHHBIM JTOTO-
HUTENbHBIM T€PMETHYHBIM aBTOHOMHBIM OJIOKOM.

Asronomusii 610k UCT-1MA mpeacraBiser co0oil repMeTHy-
HBIA KOPIYC, )KECTKO CKperéHHbIN ¢ mpudopom MCT-1M.

CTpyKTypHO OJIOK COCTOUT U3:
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— aKKyMmyJsaTopHO# Oatapen tura AA NI-MH;

— KOHTpOJUIepa 3apsaa;

— TU¢POBBIX YaCOB C aBTOHOMHOW HE3aBHCHMOU OaTapell THIa
CR2032;

— (iPII-naMATH U1 XpaHEHUs] U3MEPEHHBIX JaHHBIX;

— MoJeMa CBsI3M AJIs Nepeaady AaHHBIX C MOIPYy>KaeMoro 0JoKa
HCT-1M n nepenayn ux Ha IEPCOHATHHBIH KOMITBIOTED;

— CBETOBOTO M 3BYKOBOT'O MHAHMKATOPOB, MPUMEHSEMBIX IS MH-
(dhopmupoBaHus pabounx peXUMOB, 1 ypoBHs 3apsiga AKB.

B mepuon c¢ 06.12.2019 mo 16.01.2020 u c 06.10.2020 no
21.10.2020 Ha BbIxOAe 13 CeBacTONMOIBCKON OyXTHI IPOU3BOIMIIACH
JIOJITOCPOYHBIE KPYTIIOCYTOYHBIE M3MEPEHUSI CKOPOCTH W HaIlpaBie-
HUS TEUCHUS, TEMIIEPATyPhl M MMOBEPXHOCTHOTO BOJHEHHA. {7151 BBI-
MIOJTHEHUS TaHHOM 3a7auul pa3paboTaH crieuaIbHbIM HOABEC CO MHO-
TMMHU CTENEHSIMH CBOOOIBI Ui TOYHOTO MO3UIIMOHUPOBAHUS INPH-
0opa, 3aKpEeIICHHOTO Ha SIKOPHOH LeH THAPOrpaduIecKoro Oysl.

Jyis Toro uto OBl BecTH OOJIee JTUTEIbHbIC HAOIIOACHUS (MECSIL 1
Oozee), QUKCUPOBATH JaHHBIE O CKOPOCTH M HAIPABICHUS TCUCHHUS,
TEeMIepaTypsl BOJbl M AABJICHUS HAa BHIOPAHHOM TOPU30HTE IMOCTa-
HOBKH C 33J]aBaeMOM HCCIIeIOBAaTEIeM MEPUOJUYHOCTRIO U Tpedye-
MOW B COOTBETCTBHH C JCHCTBYIOIIMMH HOPMAaTHBHBIMU M METPOJIO-
TMYECKUMHU JOKYMEHTAMHU JJIMTEIbHOCTHIO0 KXKIOr0 IMKIIA U3Mepe-
HUH, ObLT YCOBEPIICHCTBOBAH aBTOHOMHBIH OJI0K peructpanun. bia-
rofapsi 3TOMy B YCTPOHCTBO MOKHO YCTaHAaBJIMBATh KapThl IAMSITH J10
64 1'6. B cocraB pa3paboTaHHOTO U3MEPUTEIHHOTO KOMITJIEKCA BXO-
JSIT IPUOOPHI:

— aBTOHOMHBIN aKyCTUYECKUI H3MEPUTENb CKOPOCTH TEUEHUS
UCT-1MA;

— HajABOJHAs 4acTh OyHKOBO-30HIMPYIOLIEH CTAaHIMH, KOTOpas
BKIt04aeT B cebs aBa HezaBucumbix GPS I'JIOHACC BDS tpekepa.

B pesynbrare ucnbitannii npubdopa UCT-1M, B pa3iHIHBIX peKH-
Max OBbLIM UCIHBITAHBI JIOTIOJHHUTEILHBIE Y3JIbI COBMECTHO C MPUOO-
POM, KOTOpBIE MOATBEPAMJIM BBICOKYIO HAIEXKHOCTh IpU paboTe B
MOPCKHUX YCIOBUSIX.
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BUXPEOBPA3OBAHHME B IPUKPOMOYHOM JIEJOBOMN
30HE IPOJIMBA ®PAMA IO JAHHBIM CITY THUKOBBIX
PAJIMOJIOKAIIMOHHBIX U3MEPEHUI

erpenko JI.A., Kozios U.E.

MI'U, 2. Cesacmonons, Poccus
larcpetr@gmail.com

KiroueBble cjoBa: e, NPUKPOMOYHAsl JIEZOBas 30HA, BUXPH,
nposiuB Opama.

[lo naHHBIM CIyTHUKOBBIX PaJHOJIOKAIIMOHHBIX M3MEPEHUH pac-
CMOTpPEHBI 0OCOOCHHOCTH BUXPe0oOpa30BaHMs y IPaHHILIBI paclpocTpa-
HEHUs IIbJ0B B mpoinee Opama B utoHe—ceHTs10pe 2007 T.

[IpocTpaHCcTBEHHOE TOJIOKEHHE TPAHHIBI TOJS Aper]yromunx
JIBAOB SIBJISIETCA OJTHUM M3 KIIFOUEBBIX MapaMeTpoB, IEMOHCTPUPYIO-
IIUX CIO0XHOE B3aMMOJAEWCTBHE OKEAHCKUX TEUCHWH, BETpa, BEPTH-
KaJIbHBIX MOTOKOB TEIJIa W MPOLECCOB JIeA000pa30BaHUS U TasHUSL.
AHanu3 CIyTHMKOBBIX JIaHHBIX MOKa3ajl, 4To B mposmBe Ppama B
ntoHe-ceHTss0pe 2007 r. KpoMKa JIeTOBOTO TIOJISI TIPETepPIeBaIa CHTb-
Hble AedopMaluy M €€ CMELICHUE MPOUCXOIWIO HEOJUHAKOBO IO
Bcel mpoTsbkeHHOCTH. Hambonblee ce30HHOE OTCTYIUIEHHE HaOIMIo-
Janock B paiioHax ceBepHee 80° c. w1 u 1oxkHee 78° c. . B nepBoit
JI€KaJie aBrycra JBHKEHHE KPOMKH JIbJOB CMEHHIIO HAIPABIICHHUE, B
TO BpeMsI Kak B CEBEPHOM YacTH €€ OTCTYIUIEHHE MPOJOKUIIOCH U B
CeHTsI0pe.

[Ipu 3TOM BUXpeoOpazoBaHue y KPOMKH UMEJIO OTJIMYMS B 3aBUCHU-
Moctu oT pairiona. K ceBepy ot 80° c. 111. HaOJIIOJATUCh BUXPU MEHb-
LINX AUaMETPOB (10 5 KM), 4€M BUXPH B IPUKPOMOYHOM 30HE I0)KHEE
78° c. m1. B mponuBe dpama 1 Ha BOCTOYHOM Ineibde [ peHnanackoro
Mops ¢ nuameTpom 10-20 xm.

VY BBIJICIICHHBIX BUXPEBBIX 00pa30BaHui Mpeo0 iaiain HUKJIOHUYE-
cKkuil Tun Bpawenus. [Ipu 3ToM 0oJbIIoe KOJTUYECTBO aHTHIIUKIIOHH-
YECKUX BUXPEN OTMEYaoch B FOKHOM 4acTH paccMaTpUBAEMOTO pe-
THOHA - HAa BOCTOYHOM Ienb(de ['peHnanackoro Mops, riae NpuanHOn
WX TeHepaIiy W Pa3BUTHUS 1O BCEW BUIMMOCTH SBISETCS NHTEHCHB-
HOE NEepPEMEIIMBAHUE ATIAHTUYECKUX BOJ B COUYETAHUU C BETPOBBIM
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BO3AECHCTBHEM, KOTOPOE MPUBOAUT K aKTUBHOMY BUXPE0OPa30BaHHIO
B BUJIE TUIIOJIEH.

Habnronaemeie terom 2007 T. IPUKPOMOYHBIE BUXPH UMETH O0JTb-
1IMe pa3Mepbl B UIOHE U uioje. K KOHITy JIeTHEro ce30oHa AuaMeTpsl
IIPUKPOMOYHBIX BUXPEH CTAHOBATCSI MEHBILIE, a JICI0Bast KPOMKA BbI-
paBHMBaeTCs U ymJIoTHseTcs. B ceHTsiOpe ociabeBaroT M MPOLECCH
nepeMelMBantsl Ha BOCTOYHOM mienbde [peHnanackoro Mops, muk
KOTOPBIX IPUXOIUTCS Ha aBIYCT.

HccnenoBanne BBIIOJHEHO B PaMKax roCyIapCTBEHHOTO 3a1aHUS
0555-2021-0003, a Takxe npu noaaepkke rpanta PH® Ne 21-17-
00278.

HNCCIEAOBAHUME PACIIPEJEJEHUSA .
OUTOIVIAHKTOHA ITPU MOMOLLHX ITPOTOYHOU
CYJOBOU U3MEPUTEJIBHOU CUCTEMBbI

Insaka I1.C., bBynauk A.Il., Banos I'.B.,
I'epaciok B.C., I'nymenko I'.JO., UBanoB B.A.

TOHI] PAH, 2. Pocmos-na-/[ony, Poccus
pavstef@mail.ru

KiroueBble cj10Ba: KOHTAKTHBIC JTaHHBIE, IPOTOYHBIA (IIyopUMeETp,
xsopouii-A, Temreparypa BoAbl, COJICHOCTh, Iepeaaya JaHHbIX.

ABTOMaTH3UPOBAHHBIE CHCTEMbI PEIMCTPALMM KOHTAKTHBIX JaH-
HBIX SBJISIFOTCS XOPOLIMM JIOTIOJTHEHHEM K TPAJAULUOHHBIM METOAAM C
WCIIOJIb30BaHUEM TOYEUHBIX M3MEPEHHH M CITyTHHKOBBIM HabIIioze-
HusM. [IpoTouHbIe 1aTYNKU MTO3BOJISIIOT IPOBOJUTH U3MEPEHHS C BbI-
COKOH MPOCTPAaHCTBEHHOH AETalbHOCTBIO, HEAOCTIHKUMOW APYTrUMHU
CPEICTBaMH.

Vke HECKOJIBKO JIET Ha HayuHo-uccnenoBarenasckoM cyane (HUC)
«/lene6» FOHL] PAH BMecTe ¢ TpOMBIIUIEHHBIM COJICHOTpagoM
YCTaHOBJIEHBI TPOTOYHBIE TATYUKH (ITYOPECIICHIINN U TEMIIEPaTyphl
cOOCTBEHHON KOHCTpyKIMHU. B xone skcneauuuii 3a00opTHas Boja ¢
rryounsl 0,5 M OT MOBEPXHOCTH HENMPEPHIBHO MPOKAYMBAETCA Yepe3
M3MEpPHUTENbHYIO0 crucTemy. llomydaemble psapl JAHHBIX TPUKU3HEH-
HOM ¢uyopecueHunu xyuopodumna-A (xy-A) U Temreparypsl ¢ TOY-
HOH IPUBSI3KOM 0 BPEMEHU U KOOpJMHATaM IIPEAAOTCS 110 KaHalam
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CILlyTHUKOBOW M COTOBOM CBSI3M Ha CEPBEP C MOCIEAYIOUIIM IPEACTAB-
JIeHreM Ha caiite: http://meteo.ssc-ras.ru.

Exeronno na HUC «/lene6» npoBOAUTCS HECKOJIBKO IKCIICTUITHIA
B MIEPHOABI C BECHBI IO OCEHb, B XOJI¢ KOTOPHIX IIPOBOJUTCS TaKKe
0oTOOp TPoO I TOCTEAYIOMIETO OMpPeAeTIeHIs] KOHIIEHTPAITUH XI-A
CTaHAApTHBIMU MeTodaMHU. Pe3ynbTaThl 1a00paToOpHOro aHaIU3a Mo3-
BOJISTFOT BHOCHTH TIOMIPABKH MpH 00pabOTKe JaHHBIX MPOTOYHBIX CH-
CTeM. Y CTaHOBJICHO, YTO HHTEHCUBHOCTD (DITyOPECIICHIIIH 3aBUCUT OT
BHIOBOTO COCTaBa (PUTOIUIAHKTOHA, KOTOPHIA B CBOIO OYEPEh OIpe-
JENSAETCsl TEMIIEPATYPHBIM U COJIEBBIM PEKUMOM BOJIOEMA.

[lo Bcemy MaccuBy pe3ylnbTaTOB, MOJYYEHHBIX B Mae-HIOHE
2018 r. B A30BCKOM MOp€, HHTEHCUBHOCTH (DIIyOpPECIIEHIIUN 1 KOH-
LIEHTpalus XJ-A UMeIoT BbIpaxkeHHyto cBs3b (R = 0,88, n = 27). Pe-
3yJBTaThI HETIPEPHIBHBIX CYIOBBIX U3MEPEHUN (PITyOPECIICHITUH XIT-A,
3HAYEHWSI TIOJTHON OMOMAcChl M BUIOBOM COCTaB OJTHOKJIIETOYHBIX BO-
JIOpOCIIeH B OTOOpaHHBIX MPOOaxX XOPOIIO JIEMOHCTPHUPYIOT, YTO CO-
JICHOCTH SIBJISIETCS OCHOBHBIM (haKTOPOM, KOTOPBIN pEryIupyeT pac-
npeneneHne QUTOMIIAHKTOHA B aKBATOPUH A30BCKOT'O MOPSL.

Bo Bpems akcnienuiuu B okTsi0pe 2020 1. mo MapIipyTy: YCThe p.
JloH — A3oBckoe Mope — mpubpexHas 30Ha YepHoro mopst Poccun —
npubpexxHas 30Ha AOxa3uu, U 06paTHO TeM Ke MyTeM Ha ()OHE BBICO-
KHX 3HAYEHUH TUIOTHOCTH (PUTOIDIAHKTOHA B A30BCKOM MOpE OTMe-
Yaich ee CyIIEeCTBeHHBIE KoeOanus (B 2—3 pasa) mpu cTaOuIbHOM
ypoBHe TemnepaTypsl. [Ipy ABMKEHNH Ha IOT TeMIiepaTtypa pocia, B
TO BpeMs KaK CPeIHSS WHTCHCUBHOCTH (hIIyOpeCHeHIINd MOHOTOHHO
CHIDKAJIACh, TIOATBEPXkK/Aasi pOjb COJICHOCTH Kak (hakTopa, onpeaens-
IOIIIETO COCTaB MUKPOBOJIOPOCTE B A30BCKOM MODE.

B xome ocennerr 2020 r. BKCHEOUIIMH IO MApIUIPYTy: YCThE
p- Hon — HumigaHckoe Boaoxpanuiuue — Bonro-JloHckoi kaHain —
p. Bonra — poccuiickas npubpexHast 3oHa Kacrmiickoro mopsi, u 00-
paTHO MOXKHO OTMETHUThH OY€Hb HU3KYIO KOHLIEHTPAIUIO XJI-A Ha BCEM
npoTsokeHnr Bonro-JloHcKoro kanajia M HKHeEro TedeHus p. Boura,
HaOJIoaICs TOJNBKO JIOKAJBHBIN BCIUIECK B pailoHe TI'. ACTpaxaHb.
MaxkcuManbHble 3Ha4eHUs (IIyOpEecICHIIUN 3aperHCTPUPOBaHBI B
LuMsTHCKOM BOJOXpaHWIIMILE, HECMOTPSl Ha CHIKEHHYIO 10 10—
11 °C Temnepatypy. Bricokoe conmepkanue MUKpPOBOJIOPOCTEH 0TMe-
YEeHO B LEHTpalibHOH yacT Kacnuiickoro Mopsi, Tae cnadeeT BIusHue
Briajaronierd p. Bonra. B xone skcrieaunuii HaOIOAIMCH TAKXKE UH-
TEpeCHBIE JIOKATbHbIE 0COOEHHOCTH.
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HNCIIOJIb30OBAHUE CBEPXMAJIBIX ABTOHOMHBIX
IIJIABCPEIACTB U151 CBOPA KOHTAKTHBIX 1
BU3YAJIBHBIX JAHHBIX Ob OKPYKAIOIIEU CPEJIE

aska I1.C., Xopomen O.A., Banos I'.B., UBanos B.A .,
Onun A.B., Bynnuk A.Il., Hagppamuua I'.A.

IOHI] PAH, 2. Pocmos-na-/{ony, Poccus
pavstef@mail.ru

KiaroueBble cjoBa: JaTyukd, aBTOHOMHOE  IUIABCPENCTBO,
BHJCOPETUCTPALlUs, W3MEpseMble IapaMeTpbl, AUCTAaHIMOHHOE
yIpaBjieHHUE, MEIKOBOIHbIE YUACTKH.

[IpencraBiensl pe3ynbTaThl pa3pabOTKH M TECTUPOBAHHUA METO-
VKK cOOpa KOHTAKTHBIX M BH3YalIbHBIX JaHHBIX O KOMITOHEHTaX
OKpY>Karollel cpenbl ¢ MCIIOJIb30BAaHUEM IUCTAHLIMOHHO YyIpaBJise-
MBIX CBEPXMaJbIX aBTOHOMHBIX TutaBcpeactB (CAIL). Takue ycTpoii-
CTBa 0COOEHHO MEePCIEKTUBHBI 1151 HCIOIB30BaHUS B IIpeenax Tpya-
HOJIOCTYITHBIX MEJIKOBOAHBIX y4aCTKOB BOJOEMOB C Pa3BUTON BOAHOM
pacTUTENBHOCTHIO. B oTniune oT OeCIMIOTHBIX JIETaTeNbHBIX ara-
paroB, CAIl mpakTudecku He TPeOYIOT SHEPruM sl yJepKaHus B
TOYKE HaOMIOACHUS U 00ecIIeunBalOT OOJIBIIYIO 3aIIUTY YCTAHOBIICH-
HOMY 000pY/IOBAHHUIO.

Co3pmana yHuBepcajibHas miaTgopma Ha O0a3e TpuMapaHa, BKIO-
Yaromas J8a BOJAOMETHBIX ABHKHUTENS C 3JIEKTPHUECKUM IPUBOJOM H
peXuMOM 3agHero xozna. Ymnpasinenue xoqoMm CAIl ocymecTisieTcs
OIIEPaTOPOM AUCTAHLMOHHO C TIOMOIIBIO OYKOB BUPTYaIbHOU peajib-
HOCTH W yCTAQHOBJIEHHOW Ha maiyOe BHUIEOKaMephbl C MepeaaTyuKoOM
Il TPAHCISIIMU TIOTOKOBOTO M300paKEHHsI, YTO IMO3BOJISIET BBIBO-
JUTH anmnapar Ha TOYKH HaOJIF0A€HUS, PacIiOIOKEHHbIE BHE 30HBI PS-
MOH BUANMOCTH OTIEpaTOpa, U KOHTPOIUPOBATH €To padoty. Cuctema
CIIYTHHKOBOTO MO3UIIMOHUPOBAHMS, Li-MOHHAs akKKyMyJsiTOpHas Oa-
Tapesi, KOHTPOJUIEP X0/1a C CHHXPOHH3AIMEN TSITH U IPYTHE y3IIbI pa3-
MEIlEHBI B 3alIMIIEHHOM OT OpBI3T IUIAaCTHKOBOM Ookce. Bo Bropom
Ookce paszMmeraercss 0OOpyJOBaHUE AJSl PETUCTPALMM KOHTaKTHBIX
JNaHHbBIX. Ha morpykeHHbIX B BOJy KPOHIITEHHAX 3aKperIeHbl KOH-
OYKTOMETPUYECKUH JaTUYUK COJIEHOCTH C JaTYUKOM TeMIIEPaTyphl U
JaTYNK MaJiorabapuTHOTO HX0JI0Ta. Pe3ynbTaTel m3MepeHunit ¢ TOUHOM
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MPUBSI3KOH 110 KOOPAMHATAM ¥ BPEMEHH 3alHMCHIBAIOTCS HA KapTy Ma-
MSTH U TIepearoTcs Ha OeperoBoil MyHKT IpHeMa IPH ITOMOIIN MO-
JieMa 10 KaHajlaM COTOBOI CBSI3H.

Juis c6opa BH3yalbHBIX JaHHBIX 00 OKpy’KaromeM JaHamadTe,
OKOJIOBOIHOH (uiope u ¢payHe Ha namyoe CAIl ycraHOBIEHBI Kamepa
C IMPOKO(OPMATHEIM PEKUMOM CHEMKH M TAHOPaMHasl BHUIeOKaMepa
¢ KpyroBsiM 0030poMm. CyliecTByeT BO3MOKHOCTb M ILIAHUPYETCS
yCTaHOBKA JOMOJTHUTEIBHBIX YCTPOMCTB KOHTAKTHOTO U OECKOHTAKT-
HOTO KOHTPOJISI TApaMeTPOB BOABI, THA U aTMOC(EPHI.

[IpoBeneHHBIE WCTBITAHUS IMOKAa3aJld XOPOLIYIO IUIaBy4YecTh H
ynpasinsieMocTs CAIl, GonbIioit 3amac xona U JUIMTENBbHYI0 paboTy
YCTAHOBJIGHHOT'O O0OPY/IOBaHUS B TOYKAaX HAOIIOACHUS U 10 Mapii-
pyty. IlpoBeeHs!l peaBapUTEIbHBIC NCCICIOBAHUS PACIPEICICHUS
TEMIIepaTyphl U COIEHOCTH BOJIBI, & TAK)KE CTPYKTYPHI THA HA OTAEIb-
HBIX Y4acTKax aenbTsl peku JloH. OGopynoBaHue Uil BUICOCHEMKH
OBLIO MCIIBITAHO TAKXKE HA 3apPOCIINX TPOCTHHKOM U 3aMJICHHBIX H30-
JMPOBAHHBIX BOJAOEMAX B IEJSIX AUCTAHIIMOHHOTO COOpa BU3YalbHBIX
JMaHHBIX O MPUOpeXHON opHUTOdayHe. B pesympraTe 00paboTKH BH-
3yabHOU MHpopMaIrmu ObLUT0 3aUKCHPOBAHO OOJBIIIOE KOJTHMYECTBO
ITUL, B TOM YHCJIC PCAKHX.

BAPUAIINU BEPTUKAJIBHOI'O TIPO®NJIA CKOPOCTHU
TEUYEHUS U XAPAKTEPUCTHUK BOJIHEHU A
NP1 HECTAHUOHAPHOM ATMOC®EPHOM
BO3JAEUCTBUHU 1O UBSMEPEHUSIM HA BYE WAVESCAN
B IOT'O-3AITAJTHOU HIEJIb®OBOMU 30HE
3AJINBA ITETPA BEJIMKOT'O B 2016 T'.

ITonomapes B.H., JIazapiok A.1O., Crap:xkunckuii C.C.,
Kycrona E.B., Xapaamos I1.0., Jlo6anos B.b.,
Ceprees A.®., Mapsuna E.H., lllkopoa C.II.

TOHU JIBO PAH, 2. Braousocmok, Poccus
pvi7ll@yandex.ru

KiroueBble cioBa: cHHONTHYECKAass U3MEHYMBOCTD, BEPTHKAJIbHBIHA
npo¢uIIb CKOPOCTH TEUCHHS, XaPAKTEPUCTHKH BOJIH Ha TOBEPXHOCTH
MOpsi, aTMoc(epHOe [aBlieHHE, CKOPOCTH TPHUBOAHOTO BETPa,
n3MmepeHust Ha 6ye WaveScan, 1oro-3anaasbli mensd 3anusa [letpa
Benukoro, peananu3 ERAS, conocrasneHue.
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Ha roro-3amamnom menbde 3amuBa Iletpa Bemmkoro (Slmonckoe
Mope) B Touke TryonHo# 50 M ¢ 21 anpens mo 23 mekabps 2016 1. ¢
MOMOIIBIO 3assKopeHHoro Oyss WaveScan BriepBbie BHIITOTHEHBI AJTH-
TeJIbHbIE U3MEPEHMSI OKEAHOJIOTMYECKUX M METEOPOJIOTMYECKUX Xa-
pakTepuctuk. B reuenue 10 MUHYT Ka)KI0r0 4aca U3MEpsUIUCh BEPTHU-
KaJIbHbIC IPO(UIN BEKTOPA CKOPOCTH TeUeHHUS B 12 CI0SX TONIIMHON
4 M. OT IPUNIOBEPXHOCTHOI'O CJI0s 10 TpUAoHHOr0. B Teuenue 20 mu-
HYT KaXI0r0 4aca U3MEPsUTICh XapaKTEPUCTUKU BOJIH Ha IIOBEPXHO-
CTH MOPsl. BOJBIIMHCTBO U3MEPEHHBIX C pa3pelleHreM 1 yac MeTeo-
POJIOTUYECKHUX NMAapaMETPOB M XapaKTEPUCTHK BOJIHEHUS XOPOILIO CO-
rIIacyroTcst ¢ JanHbiME peHanm3a ERAS (JIo6anos, Jlazaprok, [1oHo-
MapeB u 1p., 2020).

[Mpubopamu WaveScan u3-3a KOHCTPYKIIUH Kopiyca Oysl He peru-
CTPUPYIOTCS KOPOTKHE BETPOBBIE BOJIHBI C IiepuoiaMu 2—3 ¢, UMero-
muecss B MoJenu peananusa. B peananuze ERAS He MoaenupyroTcs
TOJTyYeHHBIE 110 TaHHBIM H3MepeHuit 0ys WaveScan THHHBIE BOJTHBI
3bI0U ¢ TIEPUOJIOM OKOJIO 23 ¢ M MaJloi BBICOTOM, HE TPEBBIIIAIONICH
25 cM. DTH ATUHHBIE BOJIHBI 36I0H PaCTIPOCTPAHSUIHCH C F0Ta B IEPHOJT
MPOXOXKACHUS TPOIMHMYECKOro LUKIOHa JIallOHpOK B KOHLIE aBrycTa
2016 r. Hag UeHTPaTBbHOH TITy0OKO# KOTJIIOBHHOW SIMOHCKOTO MOPSL.

BrlsiBIieHBI XapakTepHble W3MEHEHUS! BEPTUKAIBHBIX MPOQHICH
BEKTOpa CKOPOCTH TEUEHHUS IIPH Pa3IMYHOM HECTALMOHAPHOM aTMO-
chepHOM BO3JICHCTBUHM HAa CHHONTHYECKOM BPEMEHHOM MaciiTade B
TEIUIbIA U XOJIOAHBIM Ce30HBI. B TeIiblil mepuoa rojia HUXKe MPUIo-
BEPXHOCTHOTO CJIOSl TPEHHUSI B CE30HHOM NHUKHOKIJIMHE HAOII0AaeTCs
3HAYNUTENILHBIN JIEBBI [TIOBOPOT BEKTOPA U3MEPEHHON CKOPOCTH TeUe-
HUS ¢ TyOouHoi. [Tpy Manoii u cpellHel CKOpOCTH BETpa, HE MPEBHI-
miaromiei 5 m/c, yron nosopora gocturaet 170° B mpugoHHOM clloe,
rzae GopMupyeTcs IpOTUBOTEUEHHE.

[Ipu yBennueHNn MOAYIsI CKOPOCTH BETpa YIoJI JIEBOTO MOBOPOTA
BEKTOpPa CKOPOCTH T€YEHHUS B TUKHOKJINHE yMeHbIaeTcs 10 30° u 20°
IpU CpellHe CYTOYHOW CKOpocTH BeTpa 7 M/C U 9 M/c cooTBeT-
CTBEHHO. B X05101HBIH mepros rosia o 1aHHBIM U3MEpeHU Ha Oye B
BEPXHEM MOTPAHUYHOM CJIO€ MOPS HAOIIO1aeTCs KITACCHYECKHA Ipa-
BBl TIOBOPOT BEKTOPa CKOPOCTU TEUEHUS], a CPEIHHI 110 BEPTUKAIH
BEKTOP CKOPOCTH, KaK U MOJHBINA MOTOK JIpei(OBOro TeUeHUs B CIIOE
TpEHUs 110 DKMaHy OTKJIOHSIOTCS Ha 90° BIpaBo OT BEKTOpa CKOPOCTH
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MIPUBOJHOrO BeTpa. JIeBBI MOBOPOT BEKTOpAa CKOPOCTH TEYEHHUS B
TOYKE YCTAHOBKH Oy B XOJIOJHBIN CE30H HE HAOIIOJaeTCH.

[Ipu mcmonp30BaHNHM JAHHBIX HAOIONCHHH ¢ pa3perieHueM 1 gac
olpesieNieHa 3aBHCUMOCTh BEKTOpa CKOPOCTH TEUEHHsI OT CKOPOCTHU
BETpa B [IEPUOJ] IPOXOKACHUH KaK I'TyOOKOTr0 BHETPOIIMYECKOT'O IIHK-
moHa (982 rlla) B Hadane mas 2016 T., Tak ¥ TPOITHMUECKOTO IIUKIIOHA
Jlaitonpox (975 rlla) B koHIle aBrycTa — Havyasne ceHTs0ps. [lokaszano,
YTO B MEpHOJ MpoxokaeHus TaiigyHa JlalioHpok ¢ 29 asrycra mo
5 CeHTAOPsl MOYJIb CKOPOCTH TEUCHMS TOCTUI MAKCHMAJIbHO 3Haue-
HUS 92 cM/c B cTI0€ CE30HHOT0 MUKHOKIMHA MEX Ty TOPH30HTaMu 18 u
22 m 1 centsa6ps B 3:00 yepe3 24 yaca mocie MaKCUMaJIbHOTO BETPO-
BOTO ¥ BOJHOBOTO BO3JICHCTBHSI B pailoHe ycTaHOBKH Oys. CpemHss
10 BEPTUKAJIHM CKOPOCTh TEUCHUS AOCTUTAIa HAUOOJBIIEr0 3HAUCHHS
75 cm/c 1 ceHTAOps B 3TO ke BpeMs. 3HAUUTENbHBIC BHICOTHI BOJIH,
KaK M CKOPOCTb BETpa, NOCTUTaIM HAauOOJBILEro 3HaueHus 3,7 M
31 aBrycra.

CYTOYHBIE KOJIEBAHUSA TEMIIEPATYPBI BO/{
YEPHOI'O MOPsI HA OCHOBE CITYTHHUKOBBIX
JAHHBIX 1 JAHHBIX YU CJIEHHOI'O
MOJAEJINPOBAHMUA

Py0akuna B.A., KyopsikoB A.A., Ctannunsiii C.B., Musiok A.H.

MI'U, 2. Cesacmononws, Poccus
valenru93@mail.ru

KiaroueBble cjIoBa: CyTOUHBI XOJ TeMmmepaTypsl, UepHoe Mope,
NEMO, SEVIRI, cniekrpaiibHblii aHAJIN3, JHEBHOH MPOTPEB.

CyTtouHble KoJeOaHUsI TEMIIEPAaTyPbl BOJ MPEJCTABISIOT OCOObIH
WHTEpeC I COBPEMEHHON OKEaHOJOTHH, TaK KaK OHH SIBIISTFOTCS O~
HUMH U3 OCHOBHBIX COCTaBISIONINX KIMMATHYECKON CUCTEMBI U BIIH-
SIOT Ha U3MEHYMBOCTH TEMIIEPATyphl B JAOJTOCPOYHOM MaciiTade, a
TaKXKe OKa3bIBAIOT BO3JIEHiCTBUE HAa (POPMHPOBAHKE BETPOB, BHOCAT
CYIIECTBEHHBIH BKJIaJ] B TypOYJI€HTHBIH 0OMEH TEIJIOM H UMITYJILCOM
MEXy OKEaHOM M aTMOC(epoi.
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B nHacrosmieii paboTe NpoBeIeHO UCCIENOBAHNE CYTOYHOTO XOAa
TEeMIIepaTypbl 1 OCOOCHHOCTEH ero BEPTUKAILHOTO PACTIPEIEICHUS B
pa3nuYHbIe CE30HBI rofa A YepHoro Mopsi Ha OCHOBE AaHHBIX MO-
nend NEMO ¢ BBICOKMM BpPEMEHHBIM pa3pelIeHHEM U JTaHHBIX CKa-
Hepa SEVIRI, ycTaHOBIEHHOTO Ha reOCTAlMOHAPHBIX CITyTHUKaX Me-
teosat BToporo nokoneHus.

BeinonHeH cpaBHUTENBHBIX aHAIN3 AAHHBIX MOJENH M JAaHHBIX
ckanepa SEVIRI. Onpeneneno, uro nanasie NEMO nocrarouno xo-
POLIO BOCHIPOU3BOAAT CYTOUHBIN M CE30HHBIA XOJ TEeMIIEPaTypbl, a
TaKKe 0COOEHHOCTH MX MPOCTPAHCTBEHHOTO paclpelesieHus M XO-
POLIIO COrNacyoTCs ¢ IUCTAaHIIMOHHBIMU JaHHBIMHU. [lomydeHo Taxxe,
YTO JaHHBIE MOJIEIH M CIIyTHHUKOBBIE U3MEPEHMsI TIOKa3bIBAIOT HAJIH-
YUe BBIPAXKEHHOU JIMHEHHOU CBSI3M MEXIY AMIUIUTYAOH CYTOYHBIX
KOJIEOaHUH U CKOPOCTBIO BETPA.

PaccmoTpeno BepTuKanpHOE pacupeaeeHue CyTOYHOr0 X04a TEM-
nepaTypsbl IJ1s pa3IUYHbIX CE30HOB roja. [ly1d Bcex ce30HOB rojia oT-
MEUEHO HaJMYUe XOPOIIO BBIPAKCHHOTO MHHMMYMa M MakKCHMyMa
aHOMAJIMM B T€YeHHE CYTOK. MaKkcUMasbHbIE OTKJIOHEHUE TeMIiepa-
TYpbl B CTOPOHY €€ yMEHbIIEHHs HaONIoJaeTcs B YTPEHHHE Yachl,
MaKCUMaJIbHBIX TOJIOKUTEIBHBIX aHOMAJIHM TeMIepaTyphl MPHUXO-
mutcst Ha 13.00 — 16.00 (mHEBHOI IporpeB).

[IpoBeneH crniekTpaibHbIM aHaIN3 BEPTUKAIBHOTO paclpeeleHus
Temreparypsl. B Teniblil nepros roga HaOMOAAI0TCS MAKCUMAaJIbHbIE
10 BEJIMYMHE PHEPTHU CYTOUHBIE KOJeOaHus. DTOT MAKCUMYM JIOKa-
JU3UPOBAH B BEPXHUX CJIOSAX BOJI, HA TOPU30HTAxX 210 6—7 M. B xonon-
HBIM TEepHoJ] TOAa MHTEHCHUBHOCTh CYTOYHBIX KOJEOaHWI MEHBbIIE.
Tem He MeHee, rTyOMHA MPOHUKHOBEHUSI CYTOYHOT'O XO/a TeMIlepa-
TypsI focturaet 45-50 M.

PaccmoTpens! ce30HHBIE 0COOEHHOCTH COOBITHH 3HAYUTEIHHOTO
JTHEBHOTO TIporpeBa. BecHoid, Korna ycroiunBas cTpaTuuKaius OT-
CYTCTBYET, HaOJIF0JaeTCsl MPOrPEB JOCTATOYHO TITyOOKUX CJIOEB BOJ
BCJIE/ICTBHE YepEeJOBaHNSI MHTEHCUBHOT'O POTPEBA B THEBHBIE YaCHI C
MOCJIEAYIONIE HOYHON KOHBEKIIMM M BETPOBBIM IEPEMEIINBAHUEM.
Taxue cyTo4HbIE MyJIbcaMy GOPMUPYIOT TIOCTETIEHHBIH IPOTPEB BOJT
B cioe 0-35 M, u MeyeHHOe 00pa3oBaHUE CE30HHOI'O TEPMOKIIMHA.
B teruiblii ieproj1 rofa n3-3a HaJIM4Yus TeMIIepaTypHO# cTpaThduka-
LMY IIPOTPETHIE BOABI OCTAIOTCS B TOHKOM NPHUIIOBEPXHOCTHOM CJIOE.

AHanu3 MpoCTPaHCTBEHHO-BPEMEHHOW N3MEHYHBOCTH CIIEKTPAIIh-
HOW SHEPTrUU CYTOUHBIX KOJeOaHHH TeMIepaTypbl MOKa3bIBaeT, YTO

308



Tesucs! goknanos «Mops Poccun: uccnenoBanust 6eperoBoii u menbPpoBoit 30H»

cyTouHbIe KoJeOanus oxBareBaloT Bech BKC. B 3umunmii nepuos cy-
TOYHBIC KOJIeOaHUs TeMIIEpaTyphl B 30HAX JIAyHBEJUIMHT A Ha Tiepude-
puu OacceifHa IPOHHUKAIOT TITy0Xe, YeM B IEHTpe Mopsi, a HanOOIb-
Iee UX BEPTHKAIHLHOE MPOHUKHOBEHUE HAOIIOMACTCS B PaiiOHE CH-
HONITHYECKUX aHTUIHKIIOHOB.

OrneHka CyTOYHOTO XOja TEMIIepaTyphl BEHITIOJIHEHA B paMKax
rpanta PO®U 20-35-70034. Banugaius nanusix ckadepa SEVIRI u
nanHbrx Moaeau NEMO BeimosHeHa mpu (MHAHCOBOHM MOICPIKKE
PODU B pamkax HayuHOro npoekta 19-35-90084. Mccnenosanue 3a-
BUCHUMOCTH TIepenajia TeMIICPaTypbl B MPUIIOBEPXHOCTHOM CIJIOE€ OT
Pa3INYIHBIX (AKTOPOB BHIMOJIHEHA B paMKax rocyIapCTBEHHOTO 3a7a-
Hus mo Teme Ne0555-2021-0006.

O TEXHOJIOT'H JOBBIMY BOAJOPOJHOI'O TOIIMBA
B YEPHOM MOPE

Canpoikun O.A.1% Hocos B.H.!, Cnupouxun F0.K.2

'r'EOXH PAH, 2. Mockesa, Poccust
2040 «Koncopyuym «Kocmuueckas pecamay, 2. Koponés
Mockoeckou obnacmu, Poccus
oleg.sapr@gmail.com

KiroueBbie  cioBa:  cepoBOJOpOZ,  BOJIOPOJHOE  TOIUIMBO,
METAJUIOTHAPUIHBIN aKKyMyJsTop, YEpHoe Mope, aBTOHOMHBIH
SHEPTEeTHUECKUI KOMITJIEKC, TEXHOJIOTHYECKas! YCTaHOBKA.

OcBoeHue U UCIONb30BaHHEe MUPOBOrO OKeaHa HEPa3phIBHO CBA-
3aHO C CO3JIaHMEM TEXHHYECKHX CPEJICTB, TPEOYIOMIMX dHEProcHa0-
KEHUSI WM TOIuBa. Mopckas BOJa — €CTECTBEHHBIM MCTOYHHK H
JNEKTPO3HEPTUH, M TOIUIMBA. V3BECTHAa TEXHOJNOTHA 3JEKTPOJIN3a
BOJIBI C TIOJTYYEHUEM BOIOPOIa (TOILINBA) U KUCIOPOa (OKUCITATETIS ).
Tem HE MeHe, KOHKpETHO Il peruona YépHoro mops (u emé He-
CKOJIBKHIX aKBaTOpUil MUPOBOT0 OKeaHa) CyIIECTBYET eIlé OJHO allb-
TEPHATHBHOE PELIEHUE — UCIIOJIb30BaHNE PACTBOPEHHOIO B BOJE Ce-
poBogopona. M3BectHo, uro 6omnee 90 % BomHo# TONmU YepHoro
MOps COCTaBJISIET CIIOM, HACHIMIEHHBIH cepoBogopogoM. Ha yposae
500 M OT MOBEPXHOCTH KOHLEHTpAIMs CEPOBOJOPOJIAa OLIEHUBAETCS
BemunHoM pubsusuTensHo 200 T B 1 ky6. M® BostbL. Jlo HacTOsMIETO
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BPEMEHH 3Ta OCOOEHHOCTh pacCMaTpUBAJIACh, CKOPEE, KAK HEraTUB-
Hoe o0cToATeNnscTBO. OTHAKO YTHIM3ALUs CEPOBOAOPOAA, 3arpsi3Hs-
IOLIero TTyOWHHBIE BOJBI YepHOTO MOPS, MOKET OKa3aThCs KIFOUOM
K PELIeHHIO Tpo0sieM 3HEeproo0eceYeHns] pernoHa, Co3IaHuI0 KO-
JIOTUYECKH «YUCTOTrO» TPAaHCIOPTa, a TakKe MPOU3BOJACTBA YUCTOM
MPECHOU BOJIBI.

CymecTByeT croco0 nepepaboTKU CEpOBOAOPOIA 38 CUET PeaKLIUU
nucconyanyu — pasnoxxkenust H2S na pagukansr H* u HS*, a mocne
3TOr0 — Ha BOAOPOZ U cepy. Peakuus He TpeOyeT Takux sHeprosarpar,
KaK B ClIy4yae JIEKTPOJIN3a.

[Ipennaraemoe HanpasieHHe paboT npennoaraeT U3BJIeUeHHUE ce-
poBogopona ¢ riryounst ot 400 mo 1000 M, rme B 1 ky0. MmeTpe Mop-
CKOH BOABI coaepkutca B cpeaneM okoio 250 r HoS. [l nonydenus
1 xr Bomopoma Tpebyercs 8 kr cepoBogopoza. [1o nmpenBapurensHBIM
OLIEHKaM, 3KOHOMHYECKHU ONPaBIAaHHBIM MOXKET CUMTATHCA TEXHOJIO-
THYECKHI TIpoIiece, obeceurBaroIinii noay4yeHue He menee 20 kr Ho
B 4ac; TpeOyeMBbIii pacxoll CEpOBOAOPOJAA COCTABISET, TAKUM 00pa-
30M, 160 Kr/4, 4To COOTBETCTBYeT OOBEMHOMY pacxoxy BOJIBI
640 m%/4. ITpu 3TOM U1 «3aITyCKay» TEXHOJIOTHYECKOTO [UKIIA MOTpe-
Oyetcst 3aTpatuth nopsiaka 30 kBT, a B pe3ynbrate OyneT reHepupo-
BaThCs MOIIHOCTH mopsaka 500 kBT anextpuueckoit snepruu. Ipu
OTCYTCTBHU HEOOXOJIUMOCTH B MAaKCUMAIILHOHM 3JIEKTPUUECKONW MOIII-
HOCTH, NTOJTy4aeMOW CropaHreM BOAOpoJa B TypOOreHepaTope, 4acTb
BOJIOPOJIa MOJKET 3aI1acaThCsl B METAJUIOTHAPHIHBIX aKKyMYJIITOPaXx.

WU3MEHYMBOCTbH IOBEPXHOCTHBIX IMPOSABJIEHUI
BHYTPEHHMUMX BOJIH B JJAJIBHEBOCTOYHBIX MOPAX
POCCHUM HA TIPUMEPE ABI'YCTA 2019 11 2020 'OJ10B

Ceepryn E.W.12 3umun A.B.*?, Jlazyrkuna E.C.2,
Turosckoii A.B.3, Kynuk K.B.2

WO PAH, 2. Mockea, Poccust
2CIT6I'Y, 2. Canxm-ITemep6ype, Poccust
SPITMY, o. Canxm-ITemep6ype, Poccus

Egor-svergun@yanex.ru

KaloueBble cj1o0Ba: KOPOTKONEPHOAHBIE BHYTPEHHHE BOJIHBI,
Kypuno-Kamuarckuii pernos, bepuaroso Mope, paaronoKkalnnoHHbIE
n300paKeHHS.
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B nannoii pabote Ha npumepe aBrycta 2019 u 2020 romoB OyayT
paccMOTpeHa U3MEHYMBOCTh XapakTepucTuk nposisiiennii KBB B be-
punrosom Mope u Kypuno-Kamuatckom peruose.

HcxonHpIMU TaHHBIMH MOCTYXHUJIM PaAlOJOKAaLMOHHBIE H300pa-
xenust (PJIN) co cyrankoB Sentinel-1A u B B pexxumax ceemku W
u EW. Bcero 580 PJIN u3 xoropeix 279 npuxoautcs Ha 2019 r., a
301 — na 2020 r.. IlokpeiTHE Hccaenyemoli akBatopuu B 2019 n
2020 rogax He IMeET CyMeCTBEHHBIX Pa3muyanii. JIJis moBepXHOCTHBIX
nposiBneHuil nakeroB KBB omnpenensuce nonoxenue nposBiaeHUs,
JUIMHA BOJIHBI, [UIMHA TyTH JIMAUPYIOLIETO IpeOHs B MaKeTe, HalpaBs-
JICHHE PacpOCTPAaHEHHUs], KOJIUIECTBO BOJIH B MAKETE.

beo 3apeructpupoBano 1106 mposinenuit KBB, u3 xoTopeix
508 mpuxoautcs Ha apryct 2019 1., a 598 — Ha aBrycr 2020 r. OTM™me-
YalTCsl CYLIECTBEHHbIE PA3IM4Msl MEXOY UIMHAMH BOJIH, 3aperu-
ctpupoBaHHbIiMH B 2019 1 2020 roxy. Tak, B 2019 rony Makcumasnb-
Has JUTMHA BOJHBI He npeBbimana 1400 metpos, a B 2020 roay coctas-
nsma 1900 meTpoB. AHaJIOTMYHBIE pa3iIM4YUs OTMEYAIOTCSl B MaKCH-
MaJIBHOW 3aperucTPUPOBAHHON UIMHE JHMOUPYIOLIEro TIpeOHsS: B
2019 r. ona cocrapisia 45 kM, a B 2020 r. — 98 kM. Beigenens o0a-
CTH, T B 00a T0/a PErHCTPUPYETCS MAaKCHUMAJILHOE YWCIIO BOJIH:
0K0J10 ocTpoBa 3eneHslid, B ITunynckom u Kponoikom 3anuBax, roro-
3anaanee Mpica HaBapun. B 2019 r. ckonnnenus npossienuit KBB pe-
THUCTPUPOBAINCH HaJ XpeOToM Butsse, roro-zamamnee YerBeproro
Kypunbckoro nponua, okoino octpoBoB [IpubsuioBa u JIuceux oct-
poBoB. B 2020 B yka3aHHBIX 00JIACTSAX 3apETUCTPUPOBAHO Majoe KO-
nudectBo nposisiennii KBB. Hampotus, B 2020 roay ckormieHus mpo-
SIBIIEHUH 3apETUCTPUPOBAHBI B AHAJBIPCKOM 3aJIMBE U CEBEPHEE OCT-
posa Casaroro JlaBpenrtus, rae B 2019 r. 6bu10 00HapyXeHO MHUHU-
MaJIBHOE YHCIIO MTPOSIBIICHUH.

BrisiBiena 3HauuTeNbHAS IPOCTPAHCTBEHHAS MEXXTI'0/I0BAst U3MEH-
YUBOCTh PalilOHOB 4acToil peructpaunu KBB. [[ns BeIsiBIeHUS NpH-
YH OB BBINOJIHEH aHAIH3 (aKTOPOB, CHOCOOHBIX BIUATH Ha OTOO-
paxenue nposisiieHnii KBB Ha MOpCKOI MOBEPXHOCTH U UHTEHCHUB-
HocTh TeHepanuu KBB.

Hannas pabota BbIIIOJHEHA NpH noafepkke rpanta PODU Ne20-
35-90054 acrimpaHTHI.
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OCOBEHHOCTMH BJIMAAHUA BBICOKOYACTOTHBIX
WU3MEHEHUH MMOTOKA TEILJIA HA BEPTUKAJIbHOE
PACIIPEJAEJIEHUE KUCJIOPOJA 11O JAHHBIM BYEB

BHO-API'O B 3UMHMIA ITEPUO/I 2017 TOJA

Csuiues C.B.

MI'U, 2. Cesacmonons, Poccus
sergsvishchev09@gmail.com

Karouessle ciioBa: kucinopos, 0yu buo-Apro, UepHoe Mope, 3uMHee
BBIXOJIAKUBaHHE, TEMIIEpaTypHas KOHBEKITHSI.

151 KOMMYeCTBEHHOM OLIEHKH PEKUMHBIX XapaKTEpUCTHK paCcTBO-
PEHHOTO KHCJIOPOJAA BAKHBIM SIBJISIETCS] YUET IPOLIECCOB, MMEIOLINX
MECTO IPY 3UMHEM BBIXOJaKMBAaHUU. UTO BBINOJHEHO HA MPHMEpPE
naHHbIX Oyst bruo-Apro Ne 6900807 B rirybokoBoHOM yacTu YepHOTO
Mops ¢ 25 stHBaps 0o 6 mapta 2017 r.

N3menenune OromkeTa KUCIOpoAa MO AeUCTBUEM TeMIIEpaTypHOH
KOHBEKIIMU IPOUCXOIUIIO B HECKOJIBKO 3TAMOB, AJIs I€TAIBHOTO OIH-
CaHMsI KOTOPBIX pACCMOTPEHBI CO/IEPIKaHNe KUCIIOPOia U KUCIOPOI0-
3arac TpeX OCHOBHBIX CJIOEB BOJ, pa3rpaHMYMBAEMBIX MO 3HAYCHHIO
BEPTUKAIBHOTO IPaJUeHTa KOHIIEHTPAIUK KUCIOPOAa:

BEPXHUI KBa3HOTHOPOIHBIH 110 COJICPIKAHUIO KUCIOPOAa oM (0T
MOBEPXHOCTH 10 OKCHKJIMHA, BEPTHUKAJIBHBIA T'PAaAUEHT KOHLIEHTpa-
UM KHCIopoaa MeHee 5 uM/m). 3a paccMaTpuBaeMblii IEPHOA €T0
TOJIIMHA BapbUpoBajachk OT 44 M (B Hauaje U KOHIIE COOBITHS) 110
68 M (9 deppais).

OKCHKJIMH (BEPTUKAIbHBIN I'PaJIMEHT KOHIEHTPALUHN KHCIOPOAa OT
5 no 30 uM/m). 3a paccMaTpuBaeMblii IEPUOJ] €rO TONIIMHA BAPbUPO-
Bajach oT 17 10 31 m.

BEPXHSIsl YaCTh CyOKUCIIOPOJHOM 30HBI (BEPTUKAIBHBINA TPaJUEHT
KOHIIEHTpALMK KUCIopoaa MeHee 5 pM/m). 3a paccmaTprBaeMblii Iie-
puoJ TIyOMHA 3aJeTaHusl BEpXHEW TPaHMIIBI STOTO CIIOSI BaphUpPOBa-
J1ack oT 68 10 92 M.

PaccMoTtpens! mosTanHo 9 BepTUKANBHBIX 30HIUPOBAHUIA, BBIIOJ-
HSBIIMXCS C IIarOM B 5 JAHEH W BBICOKMM BEPTHKAJIBHBIM pa3perie-
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HueM (1 M), YTO B YACTHOCTH MO3BOJIUIIO OLICHUTH CKOPOCTH TOCTYTI-
JIEHUS KACIOpoAa U3 aTMoc(hepsl 3a CUET TeMIepaTypHOI KOHBEKIINH,
a TaKKe ero MOoCJIeayoNuil mepeHoc riayoke 90 m.

Hauanbueie ycnosust (25 sBaps 2017 r.). MuHuMansHasi TOJI-
IIMHA BEPXHEr0 KBAa3HMOJHOPOTHOTO MO COAEPIKaHUIO KHCIOpOAa
ciosi. MUHUMAaNbHAS CTETIeHb HACHIIIICHUS KHCIOPOJOM TTOBEPXHOCT-
HOTO cJI0s1, 4, CJIEIOBATENbHO, U TOTOK KUCIOpoJa U3 aTMOCc(epsl 3a
CUeT TpaJueHTa KOHLeHTpauui. TepMOKINH BeIpaskeH ci1abo, HO co-
OTBETCTBYET OKCHKJIMHY.

30 suBaps 2017. Ucxons u3 6alaHCOBBIX COOTHOIICHHN TOCTYII-
JICHHE PACTBOPEHHOI'O KHCIOpOJa U3 aTMoc]epsl 3a cUeT TeMIiepa-
TYPHOI KOHBEKIIMH COCTABUIIO 0KOIO 95 Thic. M1 Oz / M? 3a 5 CyTOK.
PocT cTenenn HaCHITIIEHHUS TOBEPXHOCTHOTO CIIOSI KHCIOPOIOM Mat (+
0,3 %), ocHOBHasl 4acTh ynuia riyoxe. TepMOKIHH BhIpakeH ci1abo,
HO COOTBETCTBYET OKCHKJIMHY. TemmepaTypa BepXHEW 4acTH KBa3H-
OJTHOPOJIHOTO CJIOS TTOCIIE TIEPBOTO aKTa TEeMIIEpaTyPHON KOHBEKIIUU
nonusunack Ha 0,67 °C 3a 5 gHeil.

4 deppans 2017. Ucxonst u3 6anaHCOBBIX COOTHOIIEHHH MOCTYII-
JIEHHE PacTBOPEHHOTO KHCJIOpoJa B CiIoM riryoke 90 M cocTaBmiio
oko1no 27 teic. M1 O / M? 3a 5 cyTok. Bo3Bpar HOCTyNMBIIEro KUCIO-
pona B atMocepy OTCYTCTBYET (T.K. HIMEET MECTO HEIOHACBIIICHUE
TTOBEPXHOCTHOTO CJIOS), CTETIEHb HACBIIICHHS TIOBEPXHOCTHBIX BOJI
MEJUIEHHO yMeHbIIaeTcs. TepMOKINH BBIpaXKeH cllabo, HO COOTBET-
CTBYET OKCHKIUHY. Temreparypa BepxHel 4acTH KBa3uOJHOPOJAHOTO
CJIOSI TIOCIIE TIEPBOTO aKTa TEMIIEPATYPHOW KOHBEKIHMH MIPOIOJDKAET
TTOHIKaThCS, cTaB MeHbIIe Ha 0,15 °C 3a 5 gHel (penakcanuy TemMrie-
paTypHO# CTPYKTYpPHI HE HaOJIIO1aeTCs).

PaccmoTpena rumoresa o ToM, 4TO CHCTEMa He yCIIeBaeT pelaKkCc-
POBATH JI0 CTAIIMOHAPHOTO COCTOSTHUS MEXK]Ty aKTaMH TeMITePaTypHOi
KOHBEKIIHY, B Pe3yJbTaTe 4ero CieayeT KacKaJHOe YCHIIEHHE pac-
CMaTpHBaEMOTr0 MEXaHU3Ma HAKaYKH KHCIOPOIOM ITyOMHHBIX CIIOEB
BOJ.
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OIEHKA BJIMAHUSA BUOJIOI'MYECKUX ITPOITIECCOB
HA CE30HHYIO UBMEHYNBOCTb KOHUEHTPALIUHN
KHUCJIOPOJA B BEPXHEM CJIOE YEPHOI'O MOPs
11O JAHHBIM BYEB BUO-API'O U PE3YJIbTATAM
YUCJIIEHHOI'O MOJAEJINPOBAHUSA

Ceumes C.B., Kyopsakosa E.A., Kyopskos A.A., Jlnmaes I1.H.

MI'U, 2. Cesacmononw, Poccus
elena_kubryakova@mail.ru

KnaioueBble  ciioBa:  KUCIIOpPOJ,  OpPraHUYECKOE  BELIECTBO,
KOHIIEHTpaIus xiopoduiuia «ay, 6yu buo-Apro, Uepnoe mope, BFM.

OnHuM 13 HanboJee BaKHBIX THIPOXMMHUYSCKHUX MOKa3aTeNeH sB-
JISIeTCSL COZIepKaHNE PACTBOPEHHOTO KUCIOPOa, OTPasKarolee COCTO-
SIHUE MOPCKO# 9KOCUCTEMbI 1 HHTEHCUBHOCTh TIPOTEKAHUsSI B HEHl OC-
HOBHBIX OHOJOTHMYECKHX M OMOXUMHYECKHX mporieccoB. Ce30HHBIC
W3MEHEHUS PACTIPEICTICHNUS KUCIOPO/Ia B MOPCKOM BOJIE SIBJISFOTCS pe-
3yJITATOM JIBYX TPYIII NPONECCOB: HU3NIECKUX (KOHBEKITHOHHOTO H
BETPOBOTO MEPEMEIINBAHHUS BOJI, CE30HHBIX U3MEHCHUIT TEPMOXaTUH-
HOTO peXHMMa) U XUMHKO-OMOJIOTMYECKUX (MPOAYKIMU KHCIOPOa B
pe3ynbTate POTOCHHTE3a U €ro NOTPeOIeHHs Ha OKUCIICHUE OpTraHH-
YEeCKOT0 BEIIeCTRA).

B Hacrosmnmii MOMEHT UHGOPMAIIHS O BIUSTHUN XUMUKO-OHOJIOTH-
YEeCKHX MPOIECCOB HA M3MEHEHUE KOHIICHTPAIIUK KHCIOPO/ia B BEPX-
HEM CJIO€ HOCUT OTPBIBOYHBIN XapaKkTep, B IEPBYIO OUepelib, H3-3a Ma-
JIOrO KOJIMYECTBA CHHXPOHHBIX TAHHBIX O XapaKTePUCTHKaxX (UTO-
TUIAHKTOHA ¥ KOHIIEHTPAIIMK KHCIIOPO/a, a TAKXKE MPAKTHIECKH T10JI-
HOTO OTCYTCTBHS JIAHHBIX O KOHIICHTPAIIMU PACTBOPEHHOMN OPraHUKH.
BaxXHBIM UHIUKATOPOM WHTEHCHBHOCTH MPOAYKIIMOHHO-ECTPYKIHU-
OHHBIX MPOIIECCOB SIBJISICTCS K3MEHEHHE KOHIICHTPAIMU KUCJIOPO/Ia BO
Bpemenn — d[O]/dt. C nosiBieHnemM naHHBIX OyeB Apro mMosBHIACh
BO3MOKHOCTB TOJIy4aTh OOJIBIION MAacCHB JaHHBIX O KOHICHTPAIIMU
KHCIIOPO/Ia, XJI0poduiia «a» u OKPalIeHHOr0 PacTBOPEHHOTO Opra-
Huueckoro BemectBa (CDOM) ¢ BRICOKMM BepTHUKAIBHBIM pa3perie-
HHEM.

B nepBoii uactu paboThI 3TH JIaHHBIE UCIIOJIB30BAHBI IS pacueTa
rpamuenta d[O.]/dt Ha ce3oHHBIX MacmiTabax W OIMpPEACICHHS €ro
CBSI3H C PYTMMHU OMOONTHYECKHMHU XapaKTePUCTUKAMHU.
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Hanbonee nHTEeHCUBHBIE MPOLECCH YBETUYEHHs] KOHICHTPALUH
KHCIIOpOoJia HAOMIOAAr0TCS 3UMOM B CJI0€ J0 M30MUKHBI 15,0, uTo, B
OCHOBHOM, CBSI32HO C 3MMHHM BBIXOJIa)KUBAaHHEM 1 BOBJICUYCHHUEM KHUC-
Jopoja. 3WMHHE KOHIIGHTPAIlMK KHCIOPOJAa JOCTATOYHO pE3KO
YMEHBIIAIOTCSA B MapTe-mMae Ha u3omukHax 14,0-15,0 co ckopocThio
20 pM/mecsn. Takoe ymeHnblneHue coBnagaer ¢ poctrom CDOM B
3TOT TepHoA, oOpa30BaBIIECroCs, MO-BUAMMOMY, MOCIE OKOHYAHHS
WHTEHCUBHOTO BECEHHETO [[BETCHUSI AMATOMOBBIX Bogopocieid. C mas
MO HWIONb HaOMIomaroTes mojoxurensubie 3Hauenus d[O.]/dt B mo-
BEpXHOCTHOM cJ0¢ BOj (m3ommKHBI 12,5-14,0), mocturaromue +15
pM/mecsn. DTOT MakCHMyM HaXOJHUTCS HECKOJBKO BBIIIC IOJIO-
BEPXHOCTHOTO MaKCHMyMa KOHIIEHTPAIIUU XJIOPOPHILIA «a» U, BEPO-
SATHO, 00YyCJIOBJIEH (DOTOCHMHTETHYECKOH MPOAYKIMEH KUCIOpPOAa B
JIETHUH TIepro/. 3a TUM MaKCUMYMOM C aBI'yCTa [0 OKTSOPH CIeayeT
elie OAMH Tepuoj oTpulaTenabHbix 3HadeHuin d[O,]/dt (mo muHyc
20 uM/mecs1r), 3aHUMAIOMIUX CIIOW OT TOBEPXHOCTU JO0 W3OTHKHBI
14,2. 3TOT MUHAMYM, TTO-BUTUMOMY, BBI3BaH 00pa30BaHUEM OpTaHH-
YEeCKOro BEIecTBa, CHOPMHUPOBAHHOTO JIETHUM MaKCHMYMOM IIBETE-
HUS (PUTOITAHKTOHA.

Jiist IpOBEpKH ATUX MPEATIONOKEHUH U OLEHKH BIHSAHUS OHOJO-
THYECKHX TPOLIECCOB HA U3MEHEHHsI KOHIICHTPAI[H KHCIOpoa ObLia
WCIIONIb30BaHa OJHOMEpHas Ouoreoxummuueckas moaens BFM s
YepHoro mMops. Pe3ynbTaThl MOJCTUPOBAHUS TO3BOJIMINA BOCIIPOU3-
BECTH CE30HHBIN XOJI OCHOBHBIX OMOXMMHYECKUX XapaKTEPUCTHK H
OLICHUTH BKJIA]] TPOLYKIIMOHHO-JIECTPYKIIMOHHBIX TIPOILIECCOB B U3Me-
HEHHE KOHILIEHTPAIIUU KKCIOPO/Ia.

PabGota BeImonHeHa B pamkax roc. 3aaanus Ne0555-2021-0003.

HABJIOAEHUE 3A CTAMYXAMMH B MOPAX
POCCHUCKOU APKTHKH 11O TAHHBIM
PAJINOJIOKAIIMOHHOU CBEMKH

Cemoxenok B.B.}, Jlemuen JI.M.% Keccean A.C.

lrouH, Poceuopomem, 2. Mockea, Poccus
2AAHHU, 2. Canxm-Ilemep6ype, Poccus
vlselyuzhenok@oceanography.ru

KiroueBble ciioBa: paauoJIoOKauOHHaA Cb€MKaA, CTAMYXHU.
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B pabote mpezcTaBieHbl pe3ysbTaThl HAOMIOCHHUS 332 CTAMyXaMU
B MOpsIX poccuiickoii Apkruku 3a 2016-2021 rr.. [Tonoxenue u pas-
MEPBI CTaMyX OBIIH MOJYYCHBI 10 TTapaM PaJI0IOKAIMOHHBIX CHUMKOB
Sentinel-1 C-band Extra Wide Swath ¢ momoIip0 HOBOrO aBTOMATH-
3UPOBAHHOTO alTOpUTMa. B OCHOBe anroputMma JISKUT KOMOWHUPO-
BaHHas TEXHOIIOTHs pacuera mojei npeiida, amanTHpoBaHHAS JUIs
pacro3HaBaHUs HEMOIBIKHBEIX YYaCTKOB JIEAOBOIO MOKpPOBa. MeTo-
JIKa TI03BOJISICT PACTIO3HABATH KYITHBIC CTAMYXHU C TOPHU30HTATILHBIMU
pasmepamu 6omee 10 kM. [lomydeHHBIE CBEIEHNS O PACIIONOKEHUN U
pasmepax cTaMyX MOTYT CIY)KUTh B KAUECTBE HCTOYHHKA CIIPABOYHOMN
HHGPOPMAITUH U IPUMEHSTHCS MPH 00eCeYeHnH Oe30MacCHOCTH HaBH-
raiyy, a TAKXKe MPH PelicHHN WHXXECHEPHbBIX 3a1ad. [IpeacraBieHHas
METOAHKa O6Hapy)KCHI/I$I U MOHHUTOpHHIAa CTaMyX MOXKET 6I)ITI) HcC-
IMOJIb30BaHa [JIA IMOJTYUYCHUA OINICPATUBHBIX JAHHBIX O COCTOAHUU JIC-
JIOBOT'O MTOKPOBA.

Hccnenoanne BhIMONHEHO TpH (hHHAHCOBOH moanepkke PODU
B paMKax Hay4Horo nmpoekTa Ne 19-35-60033.

ITPOI'HO3 BETPOBBIX AIIBEJIJIMHI'OB U ET'O
CPABHEHHME C JAHHBIMH TEPMOKOCHI,
YCTAHOBJIEHHOM B 3ATIOBETHUKE YTPHUIII B 2020 T'.

Cuabsectrposa K.ILY, Iysuna O.C.%, Meicaenkos C.A.3

WO PAH, 2. Mockea, Poccust
MIU, 2. Cesacmononn, Poccust
SMTY, 2. Mockea, Poccust
silvestrova.kp@ocean.ru

KaioueBble cjioBa: POrHO3 BETPOBOTO anBe/uIMHra, YepHoe Mope,
peananu3, COSMO RUOQ7.

HaHHOC HUCCICAOBAHHEC — HO,E[FOTOBHTCJ'ILHLIﬁ oTall i CO3aaHuA
CHUCTCMbI IIPOTHO3a BETPOBLIX AlIBCJUIMHI'OB Ha HO66pC)KBC LIepHoro
MOpA. OcHoBHas CJIb — aHaJIM3 IIPOTrHO3a BETPOBLIX AlIBEJUIMHI'OB C
pa3H0171 3a6HaFOBpeMeHHOCTBIO 1 COIIOCTABJICHUC C JAHHBIMH U3MEPC-
HUU.

316


mailto:silvestrova.kp@ocean.ru

Tesucs! goknanos «Mops Poccun: uccnenoBanust 6eperoBoii u menbPpoBoit 30H»

Bce MonenbHbIE JaHHBIE B3ATHI TSI OJFDKAMIIETo y3/1a K TOUKE Ho-
CTaHOBKH 3assKOPEHHONH TEPMOKOCHI, PACCTOSHHE MEXIY TOYKaMU
<6 km. TepMmokoca cocTosia U3 7 AaTUMKOB TeMIlEpaTypbl Starmon
StarOddi, 3akpemieHHbIX Ha THHUHK OT 1 10 16 M. J{71s OlleHKH Tpo-
THO32 TpeiBapUTeNbHO Mo JaHHbIM peanann3za NCEP/CFSv2 3a ten-
neiii mepuoa 2020 r. ObUT paccUMTaH KPUTEPHH BETPOBOTO aIlBell-
nuara (RU), 3aTem BBIOpaHBI COOBITHS, IJIT KOTOPHIX BBICOKA BEPOSIT-
HOCTBH BOSHHKHOBEHUS anBelTuHTa. J{1s1 Y Tpuiia BeisBieHO 16 cOObI-
Tui, 3 U3 KOTOPBIX IPOU3O0LUIN B NIEPUOJ pabOThl TEPMOKOCHL. B Te-
YEHHUE 3TUX COOBITHH (110 MOKa3aHWAM RU BEpOSTEH IOJHBIN aIrBell-
JIMHT) TaJIeHUE TeMIIepaTyphl BOAbl HA BEPXHEM JAaTYUKE COCTABUIIO
2-3,5 °C, Ha mpumoHHBIX naTunkax — 5—13 °C (u3-3a morpemMa TepMo-
kimHa). TakuMm 00pa3oM, pacCUUTaHHBIN MO peaHann3y RU oTpakaeT
MaJIeHUs TEMIIEPATyphl, PETUCTPUPYEMBIE TEPMOKOCOIA.

st BeIETICHHBIX cOOBITHI 2124 mtonst (1), 31 urons — 3 aBrycra
(2) u 11-15 aBrycra (3) npoBenen aHanu3 nporuosa Ru. MoaenbHbie
JaHHBIC O TEUEHHAX Ha TOBEpXHOCTH U3 mpoaykra BS-PHY NRT
(version EAS4) [https://marine.copernicus.cu/], OCHOBaHHBIE Ha MO-
nemt NEMO (1/40°), npeanonaraioch HCIOIb30BaTh ISl yueTa Ju-
HAMHKH BoJ. TeueHHs psAAoM ¢ TEPMOKOCOW ObLTH HE3HAYMTEIbHBIC
(<10 cm/c), HO nuist cobbIThit (2) 1 (3) BUIHA CMEHA HAIPABJICHUS C
CB na 103, uTo He npensATCTBYET anBeJIMHTY. B nanbHeiem npea-
MOJIaraeTcsl UCIOJIb30BaTh PACUETHI ¢ 00Jiee BBICOKMM pa3pelIeHueM
10 IPOCTPAHCTBY U BEPTHKAJIM, YTO [TO3BOJIMUT TOUHEE YUUTHIBATH JIU-
HaMHKY BOJ| B IPUOPEKHOMN 30HE.

C apXuBHBIM ITPOTHO30M BETPa MPOBEAEHO 6 SKCIIEPUMEHTAIBHBIX
pacueToB, rae MOMUMO MPOTHO3a COOBITHI OCTaJIbHBIE CPOKH OBLIH
3aIl0JTHEHb] JaHHBIMHU PeaHajIn3a, 3a TOUKy cTapTa B3aT cpok 00 4. 3a
naTy Havana coOwiTuit (1)—(3). MaccuB TaHHBIX apXUBHBIX IIPOTHO30B
Berpa COSMO RUO07 (7 kM, 3 4) nojydeH Ha KaKAble CYTKH JUIs
2020 r. ¢ 3a01ar0BpeMEHHOCTRIO OT 3 710 72 4acoB.

W3-3a HemocTaTouHOM 3a671arOBPEMEHHOCTH ITPOTHO30B B 2 3KCTIe-
pPUMEHTax CpaBHEHHUE MPOBOJIUIIOCH He 1o Ru, a 1o 3HaYeHnsIM 9KMa-
HOBCKOT'O TTepeHoca JIIsl KaKIO0T0 CpoKa. BakHO OTMETHTBH, UTO OT-
KIJIOHEHVE BEeJIMYMHBI UMEJIO PAa3HbIA 3HAK, TaK, HAIIPUMEp, BO BpeMs
coObITHsI (2) — MO MPOTrHO3aM Pa3HOW 3a0JIaroBpeMEHHOCTH Oblia
CMEHa HaIlpaBJICHUs BETPa, YTO MPUBEJIO K HeJooLeHKe Ru.

Hinst coOpitust (1) Mo mporHo3y anBeNJIMHT JOJKEH ObITh Oolee
CHJIBHBIM, YeM IO IaHHBIM peaHanuza. [ coobiTus (2) Bo Bcex dKcC-
MEpPUMEHTaX KpOME OJIHOTO MOJy4eHa cuibHas HegooueHka Ru (30—
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60 %), T. K. B HavyaJe epro/ia MPOrHO3UPOBAJICS BETEP MEPEMEHHBIX
PyMOOB, IPENSATCTBYOIUIN anBeJLTHHTY. s cirydas (3) 3adukcupo-
BaHa HepooueHka Ru (10-17 %) B skcliepuMeHTax ¢ BBEJICHUEM IIPO-
T'HO32 B TOUKE CTapTa M 4epe3 CYyTKH T0CIIe, a B SKCIIEPUMEHTaX ¢ Mpo-
THO30M 4epe3 2 CyTOK IT0CJIe TOUKH CTapTa U C MPOrHO30M Ha KaXK/Ible
CYTKH COOBITHS anBeJUTHHT OBbIJI CUIIbHEE YeM 0 peaHalu3y.

Takxum 06pa3om, mporHo3 Betpa COSMO-RUO7 MoxeT ObITh TpH-
MEHEH JUTS BEISIBIICHHS W TPOTHO3MPOBaHUSI anBesuuHra. OJHaKo Tpe-
OyIOTCS JIeTalTbHBIE OIICHKU KauecTBa MPOTHO3a alBeJUINHTa ¢ pa3HOU
3a0JIATOBPEMEHHOCTBIO ¥ CPaBHEHHS C JIAHHBIMH U3MEPEHHU B JIPY-
THX JIOKALUSIX.

JanHas paOoTHI BBINIOJHEHA B paMKax TpaHTa npesugenta Ne MK-
709.2021.1.5.

HABJIIOJEHUME 3A ITPUBPEKHBIMU
JIAHAMHWYECKHUMM NPOIIECCAMH B PAHOHE IOBK
IHOCJIE MTHTEHCHUBHbBIX OCAJKOB
IO ClTIYTHUKOBBIM CHUMKAM

Cumonosa 10.B., Maiioopoaa C.A.

MI'U, 2. Cesacmononw, Poccus
julia.simonova.0502@gmail.com

KuaroueBble cjoBa: ocaiku, NpuOpexHbiii mMoHuTopunr, FHOBK,
CITYTHHUKOBBIC JaHHBIC, BETPOBLIC XapPaKTCPUCTHUKU.

Ocaziku UrparoT OOJIBIIYIO POJIb B BOAHOM OajlaHCE MOPEH U OKe-
AHOB, OHHU SIBJISIFOTCSI OJTHUM W3 BaKHBIX (PaKTOPOB, BIHSIOIINX HA
TUIPOJIOTHYECKYIO U THIPOXUMUYECKYIO CTPYKTYPY BOJHBIX aKBaToO-
puit. OcoOeHHO 3TO KacaeTcsi MPUOPEKHBIX TEPPUTOPUI, T/Ie OOWITh-
HBIE OCAJIKM TAK)KE CIIOCOOCTBYIOT BHIHOCY (CMBIBY) MaTepuaia pas-
JIUYHOT'O MIPOUCXOXKICHUS C Oepera, 3a4acTyI0 CyIECTBEHHO U3MEHSISI
XapaKTePUCTUKU MPUOPEKHBIX BOJI.

C 1enpl0 MOHUTOPUHTA TPOLIECCOB, MPOUCXOIAINN B PHOpExK-
HBIX PEKPEallMOHHBIX 30HaX, IPOBE/ICH aHAJIN3 CUTYAINH C OCaIKaMH
B ipuOpesxkHOM paitone FOxxnoro 6epera Kpsima 3a 2017-2019 rr. 3a
YKa3aHHBIM TMEePHOJ PACCMOTPEHBI JIHU ¢ WHTEHCHUBHBIMH OCAJIKaMH
(>5mMm) mo  6eperosoro ruapomMeTeoposiornaeckoro myakra UITIIT
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MI'U (urt. Kauusenu, SInTuHCKHIA paiioH) ¢ MPUBJICYCHUEM AaHHBIX
cryTHHKOBOro MoHuTopunra (https://apps.sentinel-hub.com). Takxke
MpoaHaIn3upOBaHa BETPOBasi 0OCTAHOBKA B 3TH IMEPHOJIBI IO TaHHBIM
OeperoBbIX M CIyTHUKOBBIX HaOmoaenuii (hitp://dvs.net.ru).

3a uccnenyeMblil Iepro BeIABIIEHO 91 neHp ¢ ocaakamu 5 MM U
6ozee. bonpIme Bcero cimyyaeB HaOmonaetcs B gexadpe (13 cioyuaes),
saBape (12), utone (11) u Hoa6pe (10 coywaes). M3 Hux 9 ciyuaes —
3TO JIMBHEBBIC OCAJIKU MMPEUMYIIECTBEHHO B TEIJIOE BpeMsl To/1a, KO-
rza Beimaio 6onee 20 MM 3a cyTku. K coskaneHuto, yactele o0nadHble
CUTyallut B XOJIOJIHBIN IEPHO roJla He al0T BO3MOXKHOCTh IPOaHa-
JU3UPOBATH BCE THU C OCAAKAMU 33 pacCMaTPUBAEMbIH IEPUOI U U3Y-
YUTh UX BIMSHUE Ha IPUOPEKHBIEC IPOLIECCHI IO CITyTHUKOBBIM CHUM-
KaM B ONTHYECKOM JTHAIa30He.

ITouTu B MOOBUHE CUTYALIMI C OCAIKAMHU B pacCMaTpUBAEMBbIH I1e-
puon (48 %) nabmromancss yCTOHUYMBBIA BeTep 3amagHbIX pPyMOOB
(250-300°). TTo umeroIMMCsT CITyTHUKOBBIM CHUMKaM ckanepos OLI
n MSI onTryeckoM nuamna3oHe BBISIBIIEHA W MPOCICKEHA AMHAMHKA
XapaKkTepHBIX BIOJIBOEPETOBBIX CyOMe30MaclTa0HbIX CTPYKTYD
(Buxpeil, cTpyi), TpaccepaMu KOTOPBIX SIBISIETCS BBIMBITHIN OCa-
Kam# ¢ Oepera MaTepHuall.

Pabora BeInonHeHa B pamMKax roc. 3aganus o teme 0555-2021-0005.

PA3BUTHE CETH MOPCKUX CUHOHTHYECKHUX
HABJIIOJJEHUH B APKTUKE HA BA3E JIPEM®YIOIIUX
BYEB OTEYHECTBEHHOI'O ITPOU3BO/ICTBA

Cmoasinnukuii B.M.}, Morbixes C.B.>%, Cmupnos K.I'.},
Coxo0s B.T.}, Toscromees A.IL.%3, Jlynes E.I'.23,
Besrun A.A.%23

'YAAHUU, 2. Canxm-Ilemepbype, Poccus
2Cesl’Y, 2. Ceeacmononn, Poccus
3000 «Mapnun-FOzy, n. Mameees-Kypean, Pocmosckas obn, Poccus
vms@aari.ag

KaroueBbie cioBa: Cesepubiii JlemoButhiii oxean, EBpasmiickas
ApKTHKa, CHHONITHYECKAsT METEOPOJIOTHS, Apeiidyromuii Oyii.
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OCHOBHBIMHU IOCJIEACTBUAMHI U3MEHEHHUS KIMMaTa APKTUKH, BIIHU-
SIFOLMMH Ha BBIIIOJHEHUE MOPCKUX HAOJIOACHUM, SIBIAIOTCS YMEHb-
LIEHHE TUTOMAAM U TOJIIUH MOPCKOTO JIb[a C OTHOBPEMEHHBIM TOBBI-
IIEHHUEM €T0 MOOMIIEHOCTH (CKOPOCTH Jpeiida) 1 9acTOThl THHAMHYE-
CKHUX SIBIICHUH (30H CXKaTHsl, pa3psokeHus). COmyTCTBYIOLUIMMU SBJIE-
HUSIMH B IIOJISIPHOW aTMocdepe BCIEACTBUE OOLIEro MOHMKEHUs e
CTaOMIBHOCTH, BIUSIOMIMMH Ha TpeOOBaHMs K HAOMIOJCHUSM, SBIIS-
FOTCSI TIOBBILLICHUE YaCTOThl SKCTPEMAbHBIX ITOTOJHBIX SBJICHUN Ha
MECSIYHOM U CE30HHOM MacITabax — BOJH «XOJI0a», «TeTiay, ITop-
MOBOH aKTUBHOCTH, BKJIFOUasi ITOJIIPHBIE LIUKJIOHBI.

HecmoTpss Ha kapAMHANBHBIN IPOrpecc CPeACTB CIIyTHHUKOBOTO
JUCTAaHIIMOHHOTO 30HAMPOBaHMA 3eMJIM Ha3eMHBIE METEOpPOJIOTHYe-
CKHe HaOIoAeHuUs iN-SitU OCTAIOTCS KIFOUEBBIMHU TIPH BAJTHIAIIAY TaH-
HBIX YMCJICHHOTO aHajM3a M mporHosa norozsl. [lorpebHoctu k Mo-
HUTOPUHTY METEOPOJIOTHYECKHX MapaMeTpOB OTPaKEHbl B HOBBIX
crangapToB BMO, npuHATEIX Ha cecCUsiX €€ TEXHUYECKUX KOMHCCHIA
B Hayajsie 2021 r., a UMEHHO TPeOOBAaHUAX K T'YCTOTE OMOPHOU CETH
HAa3eMHBIX HaOIOJIeHUi (JUIs yIaleHHBIX paiiloHOB MHUpOBOTO OKe-
aHa — He Oomee 500 kM MeXIy MIaTGOPMaMHU TIPH €KEIACHOU JHC-
KPETHOCTH HaOIIIOJCHUH MPU3EMHOT0 AaBJICHHUS M TEMIIEPATyphl BO3-
IyXa) U K IOJUTHKE OOMEHa TaHHBIMH.

Crnenudurka v TEHACHIIMA MOPCKOW MPHUKIIAJHON NEATEIHHOCTU B
ADKTHKE TakKe 3aJat0T TpeOOBaHUS K CETSIM MOHUTOPWHIA, HApH-
Mep, HE0OXOAUMOCTh KPYTJIOTOIUYHOM MOAICPIKKU 0a30BOM I'yCTOTBI
HabmroneHuit Ha 3anane CeBepHoro mopckoro mytu (CMII) u e€ chu-
JKEHUE Ha BOCTOKE B I1IEpUOJ 3UMHEN pa30BOil HABUTallUH.

VYkazanHble (aKkToOpsl M HOTPEOHOCTH 3a1a0T TpeOOBaHU K pado-
Tam 1o (OPMHUPOBAHUIO U TTIOJIEPHKKE CETH MOPCKHX CHHONITHYECKHX
HaOmoeHnit B EBpasuiickoil ApKTHKE, MPOBOJAUMON B ITOCIIEIHHE
roasl coBMecTHO AAHUU Pocrunpomera n kommnanuein «MapiauH-
IOr». Hanbomnee sipko 3TO OTpaXeHO B AOCTIXKEHUH B riepuon 2018—
2020 rr. (HanroHanbHas nojyiepkka npoekra BMO «I'oj nonsipHOTro
nporrozuposanus» — ['TIIT) Heo6xoaumoro moka3zatens B 17 6a30BbIX
wiatdopm HabmroneHuit B Mopsix bapennesom — Uykorckom Ha oc-
HOBe JtarpanxeBbix OyeB thna SVP-B/40H (koopauHAThl, aTYuKd
MIPU3EMHOI0 JIaBJICHHUS, TEMIIEPATYPhl TOBEPXHOCTH, OMIIMOHHO TEM-
mepaTypbl BO3[yXa) C €XedacHoW mepemaveld Habmogenwii B ['mmo-
Oanpnyro cucremy tenecBs3u (I'CT) BMO uepes cIlyTHUKOBYIO CH-
ctemy Argos. Becero mis noafep Ky ykazaHHON I'yCTOTBI CETH ObLIH
BbIcTaBieHb! 33 Oy Ha ocHOBe momyTHBIX dkcneaunnuii «<bBAPHEO-
2018, 2019», «Tpancapktuka-2019» 1 u 4 stansl, «Mo3anuka» 2 3ta,
«Kapa-nero 2020».
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C TOYKH 3peHHUs TPUKITATHON METEOPOJIOTHH MOTy4YeHHast nHPOP-
Malus no3Boinia (coBMecTHO ¢ Apyrumu nanaeiMu ['TII1) Ha ypoBHe
rO0ANBHBIX LEHTPOB IOTOJBl BBIMONHUTH YHUCICHHBIE SKCIEpPH-
MEHTBHI 110 OLIEHKE YyBCTBUTEILHOCTH MOJIENICH U Ka4eCTBa MPOTHO30B
K TYCTOTE ONIOPHBIX HaOIr0IeHH B APKTHKE, PABHO KaK BBISIBUTH PSijL
WHTEPECHBIX TeorpadMuecKux JeTaneid COBpeMEHHOH AMHAMHUKH MOP-
CKOTO JIbJIa ¥ BOA, BKJIIOYasi LIMPOTHBIE apelidbl Oye B UykoTcKOM U
BocTtouno-Cubupckom Mopsx, KpyroBopoTH Apefida Oyes B bapen-
neBoM u Kapckom mopsx. OmgaHoBpemenno, AAHUN u «Mapnus-
IOr» nonmyyensl TeXHUYECKHE OLCHKH (PYHKIMOHAIBHOCTH U IPOJIOI-
KHUTEIBHOCTH paboThl OyeB Trma SVP-B/40H B 3aBHCHMOCTH OT «Cy-
poBocTh» BHemHeH cpenpl. Tak, mpu cpegHeM BpeMeHH padoThI
199 cyroxk, HanbonbIIee BpeMs (YHKIIMOHUPOBAHUS HA BOJE U JIbAY
B 419 cyTok oTMeueHO Jyist Oysi, TIOMABIIETO B KPYyroBopoT B UykoT-
ckoM — BocTtouno-CubrupckomM MOpsIX U YCIIEHIHO TIEPEKUBIIETO Tie-
pHOBI 3aMep3aHus U TasHus Jbaa. OnHako Ams psiaa Oyes, onaaas-
IIMX B IITOpMa BOJIM3U KPOMKH JibJia, 0COOCHHO B bapeH1ieBom Mope,
BpEeMs JKU3HU COKpAIIaoch A0 HECKOJIBKUX CYTOK M3-32 YBIICUCHUS
Oy oz Jie/] Wi Pa3pylICHUs] OUTHIM JIbJIOM.

Hanbhetimee pasputue B 20222024 rr. ceTH CHUHONTUYECKUX
HaOJIIOJICHUI Ha OCHOBE JApeidyronmx OyeB Kak MOPCKOI'O KOMIIO-
HEeHTa HabmromaTensHOl cetu Pocrumpomera mpenmnonaraer, Bo-Tep-
BBIX, TIOJJIEPKKY T'yCTOTBI CETH IO KpaiHeil mepe B 17 OyeB Tuma
SVP-B/40H B mopsix EBpasuiickoit APKTHKH HAa OCHOBE IMOCTAHOBKH
IBa pa3a B rox 1o 3—4 Oys B Ipejienax akBaTopHuii Mopeit bapenieBa —
Uykotckoro. Bo-BTOphIX, Il YMEHBIICHHUS] BEPOSITHOCTH pa3pylle-
HUs Oysl IUTAHUPYETCs MEPeXo/1 K UCIOIb30BaHHUIO TIOCTaHOBOK OyeB
B KOHTPOJHMpPYEMBbIE «OIaronpusTHbIE» YCIOBUS pabOTHl (ynajieHue
OT KPOMKH, IPUTIAMHBIN JIe/ U T. 11.) ¢ 6opTa cynoB Ha Tpaccax CMII.
B-Tperbux, 0a30BbIii HAOOp MATYMKOB OyaET JOIMOJHEH MPOQHUIIb-
HBIMHU HaOJIOACHUSIMH TEMIIEPaTyPbl BOJIBI B BEpXHEM 2—5-MeTpOBOM
CJIOE U OLIEHKAMH COJIEHOCTH B MPHUIIOBEPXHOCTHOM ciioe. Hakonerr,
TUIAHUPYETCSI UCTIOb30BaHUE CITYTHUKOBOM cuctemsl Iridium, mo3so-
JSIOIIEH Kak 0oJiee IKOHOMHYIO Tepe/iady JIaHHbBIX, TaK U IByHATIPaB-
JIEHHBI 00MeH nHpopmanmei ¢ oyem. [locnenHee MO3BOMUT orepa-
TUBHO KOHTPOJIHMPOBATH MIOTOK WHPOPMAINH ¢ OyeB, HAXOASIINXCS B
30HaxX C Pa3IUYHONW MHTEHCUBHOCTHIO HABUTALIMM WJIM M3MEHYHBO-
CTBIO METEOPOJIOTHUECKUX ITapaMeTPOB.

Paborta BbImOJHEHa B paMKax IJIAHOBOW HAyYHOH TEMaTHKH
AAHUWU no teme 3.1.5 mnana HUTP Pocruapomera.
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HATYPHBIE UCIIBITAHUA CKAHUPYIOIIEI'O
JIABEPHOI'O BOJIHOI'PA®A

Crepasakun B.B.., Kyiuxosckuii K.B.!, Kysbmun A.B.?,
Illapkos E.A.% Jluxauesa M.B.!

\PTY MUP3A, 2. Mockea, Poccus
2UKH PAH, 2. Mockea, Poccust
constantinkk@mail.ru

KiioueBbie cjoBa: BoiHOrpadUUecKkue H3MEPEHHsS, ONTHUECKHE
METOABI, MOpCKas  IIOBEPXHOCTb, ONTHYECKUH  BOJHOrpad,
pacnpezienieHue YKIOHOB.

Pabora mocBsimeHa MPOBEICHUIO HATYPHBIX W3MEPEHUH «MTHO-
BEHHOT'0» PO MOPCKOI MOBEPXHOCTH C MOMOIIBI0 HOBOTO OII-
THYECKOTo MeToja. B Xo/1e akcreprMeHTa MoMy4YeHbl JaHHBIE O MPo-
(GUISX BOJIHEHHS C TOYHOCTBIO | MM M MPOCTPaHCTBEHHBIM pa3periie-
HueM 3 MMm. lIpocTpancTBeHHBIE MacIITa0bl H3MEPEHHUH TPOGUIIS TTO0-
BEPXHOCTH MOTYT COCTABIISITh OT €AUHHI MHJUIMMETPOB 10 €AWHUII
METPOB NP BPEMEHU ycpeauenus 10 ¢,

Merto/1 OCHOBaH Ha BpEMEHHOW CHHXPOHH3AIMN Havyajla CKaHUPO-
BaHMS JIA3E€PHOT'O JIy4a 0 MOPCKOH MOBEPXHOCTH M Hadaja 3alHCh
CUr'Hajia Ha BHJeokamepy. CUrHanoM SIBISIETCSI PacCestHHOE Ha T10-
BEPXHOCTH BOJIBI JIA3€PHOE H3IyYEHHUE KOPOTKOBOJHOBOW 00JIaCTH
BUIUMOTO criekTpa. [IpuBeneHne BHICOT BeeX TOUEK Mpoduirs K eau-
HOMY MOMEHTY BPEMEHH MPOBOJHTCS 33 CUET yUeTa BEPTHKAILHOM
CKOPOCTH X TIEPEMEIICHUSI MEXY KaJpaMH M U3BECTHOHN 3a1€PIKKH
Jyd4a 10 OTHOIICHHIO K Ha4yalxy pa3BepTKU. Takas METOJHKa MO03BO-
JSIET TOJTy4YaTh MPAaKTHYECKH MTHOBEHHBIC MPOQHIN MOPCKOH TO-
BEPXHOCTH U 3aBHCHUT OT YaCTOTHI BUACOKAMEPHI.

B pabore mpuBoasarcsi o0ocHOBaHUs BBIOOpa paboueil HIMHBI
BOJIHBI JIa3€pa, €ro MOLTHOCTHBIE XapaKTEPUCTUKH, & TAK)XKe IIePEUECHb
JIOTIOJTHUTENILHBIX KOMIIOHEHTOB JIJISl YIIPaBJICHUS Pa3BEPTKOM JTyda 1
ero Monyssiuuu. Takke MpUBENEHbI XapaKTEPUCTUKH NPUEMHON CH-
CTEMBI U PETUCTPALIHU.
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[IpencraBnena cxema U METOJIMKA U3MEPEHUH, a TAKXKE aITOPUTM
00paboTKu JaHHBIX. OOOCHOBBIBAIOTCS MOTPEIIHOCTH MeToza. lpu-
BOJSTCS pe3ysbTaThl HATYPHBIX U3MEPEHHI MapaMeTpoOB MOPCKOTO
BOJIHEHUS: CIIEKTPOB aMIUTUTYH, pacIpelieleHrne YKIOHOB MpH pas-
JUYHBIX TPOCTPAHCTBEHHBIX MacIITabax ycpeTHeHNSI.

DKCIepUMEHTAIFHO ONPOOOBaHHBIN METON 00JIaJaeT PsAIoM Tpe-
HUMYILECTB, T. K. IIOJIHOCTBIO JUCTAHIIMOHEH, YTO II03BOJISET IIOJIyYaTh
TaHHbIe 0€3 NCKaKeHUI CBOMCTB 30HANPYEMOI ITOBEPXHOCTH. M3Me-
PCHHUS HE TTOABEPKEHbI BIMSHHUIO BETPa, BOJIH U MOPCKOI'0 TeueHus. B
XOZIE€ S3KCIIEpUMEHTa OblIa [0Ka3aHa BO3MOKHOCTb IPUMEHEHHS
MIPEUIOKEHHOT0 METOa B TF000€ BpeMsI CyTOK M B IIUPOKOM AMara-
30HE MOTOHBIX YCIOBUIL.

MOAYJIb OHEHUBAHUS COJIEHOCTHU MOPCKOM
BOJbI HA OCHOBE UBMEPEHHUU CKOPOCTH 3BYKA

ToucromeeB A.IL., JIyneB E.I'., Motbi:xeB C.B., Ibikman B.3.

Cegl’y, 2. Cesacmononw, Poccus
tolstosheev@marlin-yug.com

Kuarouessle cioBa: npeiidytrommii Oyil, MOpcKasi BoJa, CKOPOCTb
3ByKa, TEMIIEpaTypa, COJICHOCTb.

JloCTOBEpHOCTh 3HAHUH O IMHAMUKE OKEaHa ¥ N3MEHUYUBOCTH KJIU-
MaTa B 3HAYMUTENILHON CTENECHU OrpaHM4YMBAETCs Ie(PHUINTOM CHCTeE-
MaTHYECKHX METPOJIOrHYECKH 00ECIIEUCHHBIX KOHTAKTHBIX HaOmoe-
HUHM THIPOJIOTHYECKUX MapaMeTpoB MOpcKoi cpeabl. HaOmronenus
OCHOBAaHBI Ha MOJYYEHHH JAHHBIX O HEIIOCPEICTBEHHO H3MEPSEMbIX
XapaKTepUCTUKAaX MOPCKOU Cpefbl, K KOTOPBIM OTHOCSATCSI TeMIlepa-
Typa, 3JEKTPOIPOBOJUMOCTb, I'MIPOCTATUYECKOE MAaBJIEHUE, CKO-
POCTB 3BYKa, ¥ BBIYHCIIEHHH HA UX OCHOBE BTOPUYHBIX [TAPAMETPOB —
COJICHOCTH, IUIOTHOCTH, YaCTOTHI IJIaBYYECTH. B mpakTuke rumpodu-
3WYECKUX UCCIIEAOBAHUIN TPATUIIOHHO HCIIOIB3YIOTCS 3aBUCHMOCTH
BBIYHCIISIEMBIX MTAPAMETPOB OT TEMIIEPATYPhI, IEKTPOIIPOBOAUMOCTH
u nasnenus. [Ipu aTom mpeamnonaraeTcs OMHAPHBIN COCTaB MOPCKOU
BOJBL. B melcTBUTENBHOCTH e MOpCKas BOAa MpEeACTaBIsieT co0oii
BECHbMa CJIOXKHBIM IO COCTaBY COJIEBOM pacTBOp, U, CIEAOBATEIBHO,
BBIYHCJIEHHE BTOPUYHBIX TapaMETPOB HA OCHOBAHUH JAHHBIX HU3Mepe-
HUH JIEKTPONPOBOAMMOCTH IPUBOAUT K OTYYEHHIO HETOCTOBEPHBIX
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pe3ynbpTaToB. CKOPOCTh 3BYKA, B OTIIMYHE OT JIEKTPOIIPOBOJUMOCTH,
XapakTepu3yeT KOHIEHTPAIUIO BCEX PACTBOPEHHBIX B BOZE BELIECTB.
Hcnonb3oBaHue CKOPOCTH 3ByKa /1715l BBIYUCIICHUS] BTOPHYHBIX THIPO-
JIOTHYECKHUX MTapaMeTPOB MO3BOJIMIIO ObI IPEO0NIETh YKa3aHHOE Orpa-
HUYEHHE U MOJIYYHUTh OoJiee KOPPEKTHBIC Pe3yNbTaThl. To, 4TO TaKoi
METO]I He HalleJ LIMPOKOT0 MPUMEHEHHsI, 00YCIIOBIEHO, TJIABHBIM 00-
pasoM, CyHIeCTBYIOIIMM HECOOTBETCTBUEM XapaKTEPUCTHK CPEACTB
MPSIMOTO M3MEPEHHS CKOPOCTH 3BYKa TPEOOBAHHUSM, IIPEIBSBISIEMBIM K
pe3yJibTaTaM BBIYMCIICHUS! BTOPUYHBIX THAPOIOTHUECKUX TapaMeTPOB.

B pamkax pemeHus 3anaud yCTaHOBJIEHHUSI CHCTEMAaTHYECKOTO
KOHTAKTHOI'O MOHHMTOPMHIa TEPMOXAIWHHON CTPYKTYpPbl BOJA BEpX-
HEro ciost Mopsi OblT pazpadboran Moayias SVTD BerumcneHus coe-
HOCTH IO pe3yJbTaTaM U3MEPEHHs CKOPOCTH 3BYKa, TEMIIEPATyphl U
nasneHus. KoHCTpyKLus 1 xapaKTepUCTUKU MOJLYJIsl ODUEHTUPOBAHBI
Ha JOJrOBPEMEHHYO 3KCILTyaTallio B COCTaBe aBTOHOMHOM Apeiidy-
rolel miaTgopmbl cOopa JaHHBIX — ApUdTepa.

[To pesynbraTam 1a00pPaTOPHBIX UCTIBITAHWI TUAMTa30H OTKIIOHE-
HUI pe3yNbTaToB M3MEpEHUil ckopocTH 3Byka cocraBmi +0,02 m/c,
MOTPENTHOCTh M3MepeHuil Temmeparypsl — He Ooxee 0,004°C; mo-
TPEUTHOCTh BBIYUCIICHUH COIEHOCTH B MOpcKoit Bojae — 0,03 %o. 1o
pe3ybTaTaM BBIIOJIHEHHBIX HATYPHBIX HCCIECOOBAHUH B YCIOBHAX
WHTEHCUBHOTO OMOJIOrMYECKOro 00pacTaHus MOIPEIIHOCTh BEIYUCIIE-
HUH coneHocTH 10 JaHHBIM MOAyst SVTD —£0,05 %o, uTo m03BOIISIET
paccUUTHIBaTh Ha YCTOHUMBOCTh XapaKTEPUCTHK pa3pabOTaHHOTO U3-
MEpUTENSl CKOPOCTH 3BYKa B PEAJIbHBIX YCIIOBHAX AJIUTENBbHON HEO0O-
CITy>)KMBaeMO# SKCILTyaTaluy B cocTaBe Ipudrepa.

14 anpens 2021 r. B BocTouHOH YacTu YepHOro Mops ¢ 6opTa ruj-
porpaduueckoro cyana ['C-86 Obuir pa3BepHYTHI JIBa aBTOHOMHBIX
npeiipyrommx Oys ¢ Mmoaysamu SVTD, pazMenieHHpIME Ha TITyOHHAX
3 u 5 M. JlaHHBIE MOHUTOPUHTA C HHTEPBAIOM | 4 Tiepe/laBaIMCh MO
KaHaJly CIIyTHHUKOBOW cucTeMbl cBsi3u Iridium. B xoxe MHOromecsy-
HOTO JKCIIEPUMEHTA MOJYYEHBI JIOJITOBPEMEHHBIC PS/IbI JaHHBIX 00
W3MEHYMBOCTH TEPMOXAIMHHON CTPYKTYPBHI BOJI BepxHero ciost Yep-
HOTO MOpsl. Pe3ynbraTbl OLEHMBAaHUS CTENEHH JOCTOBEPHOCTH JaH-
HBIX TIO3BOJISIIOT PACCMaTPHUBATh APUPTEP C MOAYJIEM U3MEPEHHS CKO-
POCTH 3ByKa U TeMIeparypsl B kKauyecTBe 3(h()EeKTHBHOTO CPEACTBA CH-
CTEMAaTHYECKOT'0 ONEPATUBHOIO MOHUTOPUHTA THAPOJIOTHYECKUX Ma-
paMeTpoB BEPXHETO CJI0SI MOPSI.

PaGora BeImONTHEHA B pamkax Tembl roc3amanus 0827-2018-0005
npu pUHAHCOBOM U TexHnueckoil mogaepxkke OO0 «Mapnua-IOr».
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UCCJEJOBAHUE NOTEHIUAJIBHOM
W KHHETUYECKOM SHEPTUH
JO®OTEHCKOI KOTJIOBUHbI HA OCHOBE
JAHHBIX PEAHAJIM3A GLORYS12V1

Tpaskun B.C., bejonenko T.B.

CIIol'y, e. Cauxm-Ilemepoype, Poccus
v.travkin@spbu.ru

Kurouesblie cioBa: JlopoTeHckrid BUXph, ME30MacIITaOHBIE BUXPH,
CITyTHHKOBBIC JAHHBIE.

Jloorenckas xkormouna (JIK), Haxoasmiascs B CEBEPO-BOCTOU-
HoH yacTu HopBexxcKoro Mopsi, XapakTepU3yeTCsl BBICOKOM SHEproax-
TUBHOCTBIO, & TAK)KE HAIMYHMEM B LICHTPAIbHON YaCTH KBA3UIIOCTOSH-
Horo aHTUIMKIOHNYecKoro JloporeHckoro Buxps [1]. Takxe JIK siB-
JIsieTCs BXKHBIM TPAH3UTHBIM PETHOHOM, CBSI3bIBAIOIINM TEIUIBIE U CO-
JICHBIE aTJIAHTUYECKHE BOJBI ¢ ApKTrdecKuM OacceriHoM. C 3amaaHoi
croponsl JlopoTeHckyto koTnoBuHy orudaet Hopeeskckoe ppoHTab-
HOE TeUCHHE, TOTAa KaK C BOCTOYHOW — OapOKIMHHO HEYCTOWYHBOE
Hopgexckoe ckiioHoBoe TeueHue. [laHHasi HeyCTOMUMBOCThH CIIOCO0-
CTBYET aKTUBHOMY MEaHAPHPOBAHUIO ME30MACIITAOHBIX BHUXpEH, B
TadbHEHIIeM pacIpOCTPAHSIONINXCS B HEHTpaibHYI0 4acTh JIK m
noaaepuBaromx JIopoTeHCKUi BUXPb.

B pabote ananusupyercs cpenHss kuHetndeckas sHeprus (Mean
Kinetic Energy — MKE), BuxpeBas kunernueckas sueprust (Eddy Ki-
netic Energy — EKE), a Takxxe BuXpeBasi JOCTyIHas TOTEHIMAIbHAS
sueprus (eddy Available Potential Energy — APE) u cpeansis noctym-
Hast Buxpesast sHeprus (Mean available Potential Energy — MPE).
APE npencrapnser pasHOCTh MEXIy OOIIEH MOTEHIIMAIBHON YHEP-
THeN KUJIKOCTH B HACTOSIIMHA MOMEHT BPEMEHU M MOTEHIMAIBbHOU
SHEpPrUeH )KUJIKOCTH C TOHM e Maccoi, IPH YCIOBUH, YTO U30CTEPH-
yeckas M n3o0apuyeckue moBepxHocty ogHoro ypoBHs [2]. EKE kak
MIPaBUJIO MCTIONB3YETCS Ui aHAIM3a MEe30MAacIITa0HOW aKTHMBHOCTH
MupoBoro okeaHa.

B pabote ucronb3yroTes JaHHBIE [0 TEMIIEpaType, COJICHOCTH, U 1
V KOMIIOHEHTaX CKopocteit, rimodansHoro peananuza GLORYS12V1
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32 2010-2018 rr. GLORYS12V1 — 310 BHXpepa3pellaroiiii peaHa-
JIN3 ¢ MPOCTPAaHCTBEHHBIM pa3pernreHreM mopsaka 8 kM (1/12°), u ¢
BpeMeHHBIM paspemienueM 1 cytku. OcnoBoii GLORYS12V1 sBns-
ercst monenb NEMO ¢ popcuarom ECMWF ERA-Interim, taxke B
peaHanu3e acCUMHUIIUPYIOTCS JaHHBIE CIYTHHKOBOW allbTHMETpPUH,
BEPTHKAJIbHBIC TMPOPHIH TEPMOXATHHHBIX XapaKTEPHCTHK IN Situ,
TeMIeparypa MoBEepXHOCTH MOPS 1 KOHIIEHTPALMSI MOPCKOTO JIbJA.

1. [upkymsmus Box B Jlodorenckoit koTnoBuHe HopBexckoro
mops / T. B. benonenko [u ap.] / Bectauk Cankr-IlerepOyprckoro
yauBepcutera. Cepust 7. ['eonorus. ['eorpadus. 2014. Ne 2. C. 108—
121.

2. Reid R. O., Elliott B. A., Olson D. B. Available potential en-
ergy: A clarification // Journal of Physical Oceanography. 1981. Vol.
11, iss. 1. P. 15-29. https://doi.org/10.1175/1520-
0485(1981)011<0015:APEAC>2.0.CO;2.

I'MJAPOJIOTUYECKAS CTPYKTYPA BOJ CEBEPHOH
YACTH YEPHOI'O MOPSI BECHOH 2018 I'. 10 JAHHBIM
N3MEPEHUU HA HUC «ITPOPECCOP BOAAHUIIKNN»

®enqupko A.B., Apramonos 10.B., CkpunaneBa E.A.,
Huxoabckuii H.B., IllanosaJjos P.O., lepromkun /I.B.

MI'U, 2. Cesacmononw, Poccus
vault102@gmail.com

Kirouesbie ciaoBa: UYepHoe Mope, I'MIPOJIOTUYECKHE WU3MEPEHUs,
TepMOXaJIMHHAas CTPYKTypa Boj, OCHOBHOE YEPHOMOPCKOE TEUEHHE,
BEpXHUI KBa3UOAHOPOIHBIN CIOH, XOJIOAHBIN IPOMEKYTOUHBIN CIIOH.

[lo naHHBIM THAPOTIOTMYECKUX U3MEPEHUH, BBINIOJIHEHHBIX B X0OJI€
106-ro peiica HUC «IIpodeccop Bomsuunkuii» ¢ 18.04 mo 13.05
2019 r., mokaszaHo, YTO MaKCUMaJibHas CKOPOCTh OCHOBHOTO YEPHO-
Mopckoro Tedenus: (OYUT) nabmronanack Ha/i MATEPHKOBBIM CKIIOHOM
K 1ory ot Kpbimckoro n-osa (50 cm/C o reoctpouecKiM pacueram,
3540 cM/C Mo MHCTPYMEHTAIBHBIM M3MEpEeHUsIM). B LeHTpasbHOM
YaCTH MOJIUTOHA BO BCEM CJIOE€ M3MEPEeHH ObUT BBISBIECH LIMKJIOHUYE-
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CKUH KpYTOBOPOT AHAMETPOM OKoJIo 60 Muib, B IOTO-3alagHON ya-
CTH — ceBepHas nepudepus 3anaJHoro KpynmHOMAaciTaOHOro HUKIIO-
HU4eckoro kpyrosoporta (31K).

Temnepatypa Ha moBepxaoctu Mopst (TIIM) B 3amagHO# 9acTu 1mo-
nuroHa He mpesbimana 12,5°C. Ee muaumywM (amke 10,5 °C) Habmro-
JlaJICsl B MOPUCTOM YacTH MOJMIoHa K 1ory oT KpbeiMa u y 3amagHoit
rpaHuibl cbeMKH. B crpykrype nonst TIIM npociexuBaiucs JBe KBa-
3UMEpPUANOHATILHBIE (PPOHTAIBHBIC 30HBI, TOJOXKEHNE KOTOPBIX COB-
najano ¢ 3anaaHoi (35° B. 4.) 1 BoctouHol (37° B. 11.) nepudepusmu
LUKIOHUYECKOT0 Kpyrosopora. llepeman TemmepaTypbl BO 3THX
(dporTameHbIX 30HAX mocturan 1,5°C (ot 11,5 go 13°C u ot 14 no
15,5 °C cootBercTBeHHO). Jlanee Ha BOCTOK TeMIiepaTypa IMOBBIIIA-
Jach 1 gocturana Mmakcumyma (16-16,5 °C) y 6eperos Kaskasa.

MakcuManbHast coneHocTh Ha mosepxHoctn (CIIM) (18,5—
18,7 %o) HaOro1aIach B 30HAX IIMKJIOHUYCCKUX 00pa30BaHUIA B FOTO-
3armagHON M eHTpaidbHOM yacTu nonuroHa. [loamxkenne CIIM (Hmke
18,2 %o0) oTMeuanock BOOIb Bcero nobepexnst ot Oeperos Kaskasza no
3anaaneix 6eperoB Kpeima. Munumym CIIM (17,0-17,3 %o) Habmto-
nancs K rory ot Kepuenckoro n-osa u y 6eperos Kaskasa.

B 3anmagHol yacTy mosiMroHa HaOJMIOANICS BEPXHUN KBa3WOJIHO-
poxnusiii cioi (BKC) 0THOCHTENEHO TEIUIBIX BOJ TOJIIIUHOM OT 2 M JI0
12 M, popMupoBaHHE KOTOPOTO OBUIO CBS3aHO C BECEHHUM IIpOIpe-
BoM. Ilon Becennum (Bepxuum) BKC xopomio npociexusancs cra-
priit (HmwkHUi) BKC, xoTopsiii cpopMupoBaics B MpeamecTBYOIMNI
3UMHUHN niepuon. [ myOuna 3aneranust HIKHe#H rpanuisl 3toro BKC
mMeHsu1achk oT 20 M Ha 1oro-3amajie cheMku oimmke K 1ieHTpy 31K mo
69 M Ha menbde u Hall cBasloM riryouH. Boctounee 35,5° B. 1. HUX-
Huit 3umHNH BKC OB BeIpakeH ropaszo ciadee, 4eM B 3aMa HOH Ya-
cTy nonurona. Ero HIxHAsA rpaHuna pacnoaraiach Ha riryOuHax 17—
25 M. BeprukansHas mMomHocTh BepxHero BeceHHero BKC coctas-
nsna 5—12 M. MuHnManbHas riyOrHa ero HWKHEH rpaHuisl (5—6 m)
HabJro1anack Ha BOCTOYHOM TIepruQepur MEHTPAITLHOTO IUKIOHHYE-
CKOTO KpyTroBOpOTA.

[loBbIIeHNE TemmepaTypsl B sIpe XOJIOAHOTO NMPOMEKYTOUHOIO
ciost (XIIC) coBnanano ¢ yBeaudeHHueM IiyOuHsl ero 3aneranus. Ca-
Mast BbIcokast Temmnepatypa B siape XIIC (Boiue 8,6 °C) Habmonanach
B CEBEPO-3aIaIHOM paiioHe ChEMKH U Y I0XKHBIX OeperoB Kprima, rie
nIyOnHa 3ayieTanus aapa yBenmauBaigack 10 110—-120 m. Munumans-
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HbIe 3Ha4YeHUs Temriepatypsl B siape XIIC (7,85-8,05 °C) mpocnexuBa-
JIUCh B BUJIC OT/ICIBHBIX MATEH B TIIyOOKOBOJHON YacTU ChEMKH, TJIe
OTMEYAJIOCh YMEHbBINIEHHE TIyOouHbI 3aieranus sapa XI1C mo 4050 m.

['myOunHa 3aneranus BepxXHeW TPaHUIBI CEPOBOJIOPOIHOMN 30HEI IO
n3onukHe 16,2 ycu. en. n3mensuiach ot 90 M (B 30HaX MUKIOHHYECKUX
MeauapoB) a0 200 M (Hax mpuOPEXHBIM MIeTH(HOM U CBATIOM [IyOHH).
I'myGsxe rpanuisl cepoBogoponHoi 30HbI (150-500 M) Makcumans-
HBbIC 3HAYCHUS TEPMOXAIMHHBIX MapaMeTpOB HaOIIOJaUCh Ha IOre
CbEMKH, MUHMMANbHBIE — HaJ CBAJOM TIJIyOWH, 4TO OOYCIOBICHO
HaKJIOHOM B CTOpOHY Oepera B 3oHe OUT TepMOKIMHA U TAIOKJINHA.

PaGota BBITTONTHEHA B paMKax TEMBI TOCYIapCTBEHHOTO 3aJaHUS
OI'BYH OUIL MI'U Ne 0555-2021-0004.

COTI'JTIACOBAHHUE CTD-AJAHHBIX MIPOT'PAMMBI 11O
NCCIEJOBAHUIO MUPOBOI'O OKEAHA C ITIOMOLIBIO
MOPCKUX MUIEKOIIMTAIOIINX C JAHHBIMU,
IHOJYYEHHBIMH C CYAOB, B 3AJIMBE IIPIOAC

®enotoBa A.A.l, AuTnnos H.H.?

WO PAH, 2. Mockea, Poccust
’AAHHN, 2. Canxm-Ilemepbype, Poccus
fedotovalina@yahoo.com

KuroueBsblie cioBa: FOxHbii okean, 3anuB [Ipronc, cTpykrypa
BoJ, BogHas macca, ARGO, MEOP.

3amycKk MEXIYyHAapOJHON MPOTrpamMMBbl MO HCCIICIOBAHUIO MHPO-
BOT'0 OKeaHa ¢ MOMOIILI0 MOpckux miekonuTarommx (MEOP/ Marine
Mammals Exploring the Oceans Pole to Pole) oTkpbuT HOBBIH STamn
WCCIIeIOBaHNH B MPUOPEXHBIX paitoHax FOxHoro okeana. 13-3a yna-
JIEHHOCTH Y TMPAKTHUYECKHU CIUIOIIHOTO MOKPBITUS MOPCKUM JIbJIOM
CTPYKTYpa BoJ ek OoBOM 30HKI 3asuBa [Iprojic mpakTHYECKH HE UC-
cienoBajgack B xoJoaHblM nepuon. MccnemoBanus 3anuBa Ilpronc
MPOBOJIUIIUCH TOJIBKO C MOMOIIBIO TUCTAHIIMOHHBIX METOAOB, Ha OC-
HOBE JITAaHHBIX 3aIKOPEHHBIX OYEB MO0 B palloHaX AHTapKTHYECKUX
crannuid. Takum oOpa3om, riiaBHO# 1eHHOCTHI0 0a3el CTD maHHBIX
MEOP siBnsieTcst Hanmu4ue JaHHBIX, TOJIYYSHHBIX B XOJOIHBIA IEPUOL
B MpuOpexxHbIX paiionax FOxxuoro okeana. Ha menbde 3amuBa [proac
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MaKCUMaJlbHasl IUIOTHOCTh JAaHHBIX TPUXOAUTCA HAa paloOHBI TPEX
KpynHbIX nonbiHel (Makkensu, [eitBuc u bappuep) B nepuon c an-
penst o HosiOpb. B 6a3y Bxomut 6onee 10000 cranmmii 1is1 epuoaa
¢ (eBpaiisa mo aexabps. OnHako 6a3a nanHbix MEOP nMeeT HU3KYIO
touHocth CTD JaHHBIX, MO3TOMY HYXKJIAETCS B IMOATBEPKACHUH 0O-
Jiee TOUHBIMH JTAHHBIMH, MTOJIYYCHHBIMU B XOJI€ SKCIEAUIIMOHHBIX HC-
CIIeTOBaHWNA. B CBSI3M € 3THM IIENBI0O MPEIIOKEHHOTO TOKIAaa SBIs-
eTcs BolaBacHHE cortacoBaHHocTH CTD-gannbix mporpammsr MEOP
C TaHHBIMH, TIOJTYYECHHBIMHE C CYJI0B, B 3aiuBe [Iprojc.

BrisiBeHO corilacoBaHWe MaHHBIX, IMONYYEHHBIX B XOXE TIPO-
rpammel MEOP u Poccwmiickoit AHTapkTHUecKol skcnienunnn (PAD)
B TEIUIBII mepuo/ (saBaph-anpens) 2015 1. [lo pe3ynpratam ananmsa
6a3st MEOP-CTD B nepuon ¢ saBapst mo mait 2015 r. B 3amagHoM
cektope 3anmuBa [Iproac Ha riyounax 200450 m BeisiBICHB Bosb
menbQoseiid negnukos (BILJT). Ha pa3pese, BBIMONIHEHHOM B LIEH-
TpaJIbHOM yacTu 3anuBa B xozae 60-it PAD (27-29 suBaps 2015 1.), B
3anajgHoM vactu 3anuBa [Iproac B paiione otmenu dpama Ttakxe 3a-
¢ukcuposansr BILJL.

Amnanuz 6a3sl ganasix MEOP-CTD 3a xonoansiii nepuon 2011—
2013 1 2015 rr. MO3BOJIMI BBISBUTH HAJTHYKE 3aTOKOB MOJTUDUIIPO-
BaHHBIX [[MpKyMIIONSIPHBIX TITyOUHHBIX BOA B paiione 6anku ®Dop Jle-
JIUC B TIEPHUOJI ¢ Mas 10 OKTs0ph. Ha paspese, BHITOIHEHHOM B HIOJIE
1997 r. B X0A€ OTEUYECTBEHHBIX HCCJIECAOBAHUA B TOM K€ paiioHE,
Tarke ObUT 3aUKCHUPOBAH 3aTOK MOIUGUIMPOBaHHBIX L{upxymrio-
JISIPHBIX TITyOUHHBIX BOJA. CTOUT OTMETUTH, YTO YHUKAJIBHBIE TAHHBIE,
MOJTy4YeHHBIE B XOJOTHBIA MEPUOJ B XOJIe OTEYECTBEHHOU SKCITEIH-
LIUY, SBISIOTCS €IWHCTBEHHBIM ITOATBEPXKICHHEM BBIBOJA, CHENaH-
HOro Ha ocHoBe aHanm3a 0a3el MEOP-CTD, o Hanuumu 3aTOKOB
MILII'B B paiione 6anku ®op Jleauc B XONOAHBIN IEPHO.

BEPUO®UKALIUA MOAEJINA SJHEPTETUYECKOI'O
BIO/IZKETA IIVIOCKOU YCTPULbI

®Oununnosa T.A., Baceukuna E.®.

MI'U, 2. Cesacmononw, Poccus
deryabinal993@yandex.ru

KaioueBble cjioBa: akBaKyJIbTypa, MMHTAIIMOHHOE MOJICIIUPOBAHHE,
o3epo [lonysnas, eBporeiickas ycrpuna Ostrea edulis.
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KynpTHBupoBaHue 1ByCTBOPYATHIX MOJUIIOCKOB SIBJISIETCSI HA CETO-
THSIITHAN IeHb €AUHCTBEHHBIM BUIOM aKBaKyJIbTYPHI B IPUOPEKHOM
3oHe Kpbima. IlpuBnexaTensHOCTh €€ B TOM, UTO ISl BBIpAIlMBaHUA
MOJUIIOCKOB HE TpeOyeTcsl JONOIHUTEIBHOIO BHECCHHUSI KOPMOB, CO-
OTBETCTBEHHO, BO3/EHCTBHE HA MOPCKYIO 3KOCHCTEMY MUHHMMAJIBHO.
OnHako U3BECTHBl OTPULATEIbHbIE IIOCJIEACTBUS BbIPALIUBAHUS
OonpmMX O0OBEMOB MOJIJIFOCKOB Ha OTPaHUYEHHON TEPPUTOPHH.
OnpenennuTte 3KOJIOTMYECKYI0 €MKOCTh pallOHa pa3MEeLIeHHs aKBa-
KyJbTYpbl BO3MOKHO TOJIBKO C TPUMEHEHUEM METOJIOB UMHUTAIOH-
HOro Mozenuposanus. Llenbro 1aHHOM paboTH! sIBIsETCA BepuuKa-
A MaTeMaTHYECKOH MOIETH DHEPreTHYECKOro OanaHca eBpOICi-
ckoit ycrpurnl Ostrea edulis ¢ ucrmosnb30BaHHEM HATYPHBIX JTaHHBIX,
MOJIyYEHHBIX Ha YCTPpUIHOH hepme o3epa JloHy3naB, i ee AalbHEH-
[IeT0 BHEAPEHHsI B KOMIUIEKCHYIO0 IMUTAIIHOHHYIO MOJIeNb (PYHKITHO-
HUPOBAHUS YCTPUUYHOTO XO3AHCTBa. Pe3ynpTaThl MaTeMaTHYeCKOTrO
MOJICJINPOBAHMUS MOTYT OBITh HCIOJIB30BaHbl NPH IUIAHUPOBAHUU
YCTPUYHOT'O XO35IiCTBA M BOCIIPOU3BOICTBA MOIMYJISIIIMN MOJIJIFOCKA.

B ocHoBe Mozmenu JEKUT ypaBHEHHE HEPreTHYECKOro OanaHca:
P=A-R, T.e. sHepreTuueckue 3aTpaThl Ha POCT HPEACTABISIOT COOOH
pasHHIly MEXITy accuMumupoBantoi sueprueit A=I-E (I — suepreru-
YeCKHH IKBUBAJICHT OT(UIBTPOBAHHOM MOJUIIOCKOM OpPTaHUYeCKOH
B3BecH; E — skckpeTupyemas sHeprus B BuIe (hekaiui, ncepro-pexa-
JIMH ¥ KUJIKKUX BBIJICJICHUH) U 3HEPreTHYECKUMH 3aTpaTaMy Ha JbIXa-
nue R. [loctyrienue sHEpruu ¢ KOPMOM 3aBUCHT OT CKOPOCTH (PHIIb-
Tpaluyu MOJUTIOCKA. B cBoto ouepens, CKOpocTh PHUIBTPALINU 3aBUCUT
OT TeMIIepaTypsl Cpebl, KOHIEHTPAIIMH KOPMOBOI B3BECH U pa3Me-
POB MOJITIOCKA. VIHTEHCHUBHOCTB JBIXaHUS M HKCKPEIMH MOJUIIOCKA
TaK)Ke 3aBUCIT OT TEMIEPATypHBIX YCIOBHUM M pasMEpHON T'PYIIIBI
MOJUTIOCKA.

st mapaMeTpu3aly 3HEPreTHYECKUX XapaKTEPUCTHK ObUIN HC-
MOJIb30BaHbI (PYHKIIMOHATILHBIEC 3aBUCUMOCTH, TOJTyYeHHBIE B Tabopa-
TOPHBIX IKCIIEPUMEHTAX C YCTPHUIIAMH, BBIJIOBIEHHBIMU B 03epe Jlo-
Hy3naB. Bepudukaruio Moaenn mpoBOAWIH 110 HATYPHBIM JaHHBIM O
JUHAMHMKE BECOBOI'O M JIMHEHHOIO pocTa KylIbTHBHPYEMOM eBponeii-
cKoi ycTpulbl B TeueHue 30 mecsues (ChIpoi Bec MATKUX TKaHEW U
BBICOTA PAKOBHHBI), OITYOJUKOBaHHBIM B Auccepraunu H. A. ChITHUK.
YIpapasiommMe apaMeTpaMi UMHUTAIMOHHONW MOJENH SIBISIOTCA
TeMIeparypa BOAbl W KOHUEHTPALMs KOPMOBOM OPraHHYECKOH
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B3BECH, OJJTHAKO MOCJIEAHASA He ObLIa yKa3aHa B JAHHBIX, HCIIOJIb30BaH-
HBIX JJs1 Bepuukanuu. [t 3a1aHusl ee M3MEHYMBOCTH UCIIOJIB30-
BaJIM TOJJOBOH X0/ KOHLIEHTPALIUHU (PUTOTIIAHKTOHA, XapaKTEPHbIH IS
npuopexHo# 3006 KpeiMa. CpaBHEHHE MOACITEHOTO pacuéTa ChIPOTro
Beca MSTKHX TKaHEH W BBICOTHI PAKOBHHBI MOJITIOCKA C HATYPHBIMU
JAHHBIMHU TIOKA3aJI0 XOPOIIYI0 CXOJANMOCTh 3THX BEIIMYHH B TEUCHHE
JBYX C TIOJIOBUHOMH JIET MoJienbHOTO BpemeHu. Habmronaemele He3Ha-
YHUTENbHBIC PACXOXKICHUS OOYCIOBICHBI BO3MOKHBIM HECOOTBET-
CTBHEM MOJIENTFHOTO Tpadrka KOHIIEHTPAIli KOPMOBOH B3BECH €€ pe-
aJIbHOM CE30HHON U3MEHYMBOCTH.

3a mepuox pacdera ObIIIO OTMEUEHO 4 mepruoaa HepecTa. Makcu-
MaJbHasi CKOPOCTh JIbIXaHus Obliia 3ayMKCHpPOBaHa B TIEPUOJT YETBEP-
Toro Hepecta npu Temmeparype 24 °C u cocraBuna 0,75 ma Oz/dac
IIpu Macce MoJuTtocka 27 T' U JUTMHE paKOBUHBI 55 MM. MakcuManbHas
CKOpOCTh GuiIbTpanuu Habmoanack npu remneparype 22—-24 °C na
TPEeThEM TOAY JKU3HH YCTPHIIBI U cocTaBmia 3,5 m/gac. 3a 30 mecsitieB
OTHOIIIEHHE TeHEPATHBHOW MPOIYKIIMH K COMAaTHYECKOH yBEIWYH-
socs ¢ 0,08 no 0,4. KonnuecTBeHHbIE OLICHKU MIEPEUYHCICHHBIX BEIU-
YHUH COOTBCTCTBYIOT OHy6JII/IKOBaHHI>IM HAaTypHbIM JaHHBIM JJIA YCT-
purbl Ostrea edulis, 9yTo MO3BOMSIET UCIIONB30BATh MPEACTABICHHYIO
MOJIEJTb TS JATbHEUIIIMX HCCIICOBAHHN.

OCOBEHHOCTHU I A3OIPOSIBJIEHUA HA
MOPCKOU MOBEPXHOCTH, PETUCTPUPYEMBIX 110
KOCMMWYECKHUM OIITUYECKUM N30BPAKEHUAM

Xopaesa B.H., Xapuenko B./l., 3ammun B.B.

HUH « ADPOKOCMOC», 2. Mockea, Poccus
viktor.v.zamshin@gmail.com

KiroueBble c10Ba: JUCTAaHLIMOHHOE 30HJUPOBAHUE, MOpPCKas
MMOBEPXHOCTh, Ta3, Ta30MPOSBIEHUS, BBIXOIABI Ta3a, OINTHYECKHE
MHOTOCTIEKTpaIbHbIE N300pa’keHNSI.

Brrxozsl raza Ha MOPCKYIO MOBEPXHOCTH (Ta30MPOSIBIIEHUS ) MOTYT
PErUCTPUPOBATHCS 110 KOCMUYECKUM ONTHYECKUM MHOTOCHEKTPAJIb-
HBIM H300pakeHUsIM. BO3HUKHOBEHHE ONTHYECKUX KOHTPACTOB, 00Y-
CJIOBJIEHHBIX BO3/IEHCTBHEM BBIXOJI0B I'a3a HA MOPCKYIO TOBEPXHOCTD,
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CBSI3aHO C PAAOM (U3MUYECKHX MEXAHHW3MOB, OCHOBHBIE U3 KOTOPBIX
3TO: U3MEHEHHE KO3(PPUIMEHTOB CIEKTPAILHOTO MPOITyCKaHUS TIPH-
MTOBEPXHOCTHOIO CJI0Sl B CBSA3M C HAIWYHEM Iy3bIpHKOB, U3MEHEHHE
CIEKTPaAJIbHOI'O COCTaBa IOBEPXHOCTHOr'O BOJIHEHUs U Ap. Mcrounu-
KaMU Ia300posIBICHUH Ha MOPCKOH IOBEPXHOCTH SIBIISIIOTCS TPSI3EBbIE
BYJIKaHBI, Ta30TUIPATHBIC OTJIOKEHHUS, IOHHbIEC IPOCAYNBAHUS U JIP.

Henbto nanHO#N pabOTHI SBISIETCS UCCIIEAOBAaHUE M CHCTEMAaTH3a-
s (opM ra3onposiBICHUN HA MOPCKOW MOBEPXHOCTH U BO3MOYKHO-
CTel MX WACHTU(PHUKALUU IO KOCMUYECKAM ONTHYECKHMM MHOT'OCIIEK-
TpaJbHBIM H300pakeHusAM. C HCIOIB30BAaHUEM KOCMUYECKHUX ONTHU-
YECKUX MHOTOCIIEKTPAIBbHBIX H300PaXKEHUH, IIOJTyUYEHHBIX CO CITyTHH-
koB Sentinel-2A/B, uccnemoBanuce akBatopuu Kacmmiickoro, Yép-
HOro 1 OXOTCKOro MOpeH, a Takxke o3epa baiika.

B pesynbrare gemudpupoBaHusi KOCMUIECKUX ONTHYECKHX MHO-
TOCHEKTpabHBIX U300paskeHnH ObUTH 3a()UKCUPOBAHBI IECSITKH CITY-
YaeB PErucTpaluy ra3onposBicHuid. DOopMbl ra30nposBICHUN pas-
nmuaHbl. OOHapykeHHbIe B KacnmiickoM MOpe Ta30mposiBIeHUS TIPe/I-
CTaBISIIOTCA B BHUJE MATEH CIOKHOW (POPMBI, XapaKTEPHU3YIOIINXCS
MOJIOKHUTENbHBIMUA KOHTPACTAMHM M HalW4yueM oOlIeld TOYKH (TOouka
BeIUIbITHSA). B OX0TCKOM MOpe, B IepHo/ MOIHOTO JIeJ0CTaBa, O0Ha-
PYXXEHBI T'a30POSIBICHUS, IPOSBIISIIOIINECS B BUAE ONTHYECKUX HE-
oHOpoHOCcTeH Jbaa. Ha moBepxHocTn UepHOTo MOpst 0OHApYKEHBI
ra3oMpOosIBICHHS], COIPOBOXAAIOMINECS BOJHAMH, MMEIOIIUMH BUJL
KOHUEHTPUYECKUX OKPYKHOCTEHN, OKaWMIIAIOIIUX TOUKY BCIUIBITHSL.

Pabora BeInoIHEHA ITpY (PUHAHCOBOM MoaepkKe Poccuiickoi de-
nepauuu B june MwuHoOpHayku Poccum B paMkax corJalleHHs
Ne 075-15-2020-776.

SKCHEPUMEHTAJIbHBII IPUBEOP
JUISI TMCTAHIIMIOHHOT'O OTBEOPA ITPOB BOJIBI
HA OCHOBE JJOCTYITHBIX KOMILIEKTYIOLIUX —
MHUKPOKOHTPOJLJTEPA ARDUINO B
PAJIMOMOJTYJISI NRF24L01

Xypuak A.IlL., baraes A.B.

MI'U, 2. Cesacmononnw, Poccus
khurchak@gmail.com

KnioueBble cioBa: mpuOpexHbIE HCCIEN0BAHUS, OECIMIOTHOE
MaJIOMEPHOE CyTHO, paJuOyIpaBiicHHE.
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B nactosiiee BpeMsi B MPUOPEKHBIX HUCCIEIOBAHUSNX aKBATOPHHA
Bce Ooubliiee pacnpocTpaHeHHe MOMYYaroT OSCIUIOTHBIE MaloMep-
HBIC Cy/la, OCHAIICHHBIC PA3INYHBIMU TATYMKAMH U CUCTEMaMH Telle-
MeTpuH Jisi cOOpa TaHHBIX O COCTOSHHU BOJHOM cpenpl in Situ. Ox-
HaKo, 0TOOP P00 BOABI Isl TaOOPATOPHBIX UCCIICAOBAHUMN MO-TIPEXK-
HEMY aKTyaJleH.

Iens HacTOsICH PabOTHI COCTOSUTA B pa3paboTKe MprOopa s 10-
OCHAIIICHHUSI MAJIOMEPHOTO CYIHa, CIIOCOOHOTO TI0 KOMaHe ¢ Oepera
TUCTAHITMOHHO OTOMpaTh MPOOBI BOABI M JOCTABIIATH UX Ha Oeper.

KoHCTpyKTHBHO «IIpOOOOTOOPHHUK» COCTOWT W3 TPEX OCHOBHBIX
yactei: 1) mymnpTa paanoyIpaBieHus Ha IeCTh KaHAIOB (U3 TPHIIATH
JBYX TOTEHIIMAIHHO BO3MOXHBIX), 2) KacCeThl U3 IIECTH MTHEBMATH-
YeCKUX MOyl mpo000TOOpa ¢ COOCTBEHHBIMH ITHEBMOTIPOBOIAM,
npoOupKkaMu Ha 3 MJI B KJlanaHamH, 3) MOAYJISl IPUMHHKA PaHOCHT-
HaJla M yIpaBJeHus MoayisiMu nipobooTdopa. Takske, st ynooOcTsa
paboThl, Bce QyHKIMOHATBHBIE ACTANN TPUOOpa OCHAIICHBI MOHTaX-
HBIMU KOHCTPYKLUSMH, [T HAJIS)KHOTO KpETUIeHHsI Ha OOpTY 1 ObICT-
poro chema Mnpu HeOOXOJUMOCTH.

[1o mOHATHBIM IPUYUHAM, K TIPHOOPY MPEIBABISIINCH TPEOOBAHUS
MUHUMAJILHOCTH MacCO-TaOOTUTHBIX TNoka3zareneit. [loatomy, 60b-
IIMHCTBO KOHCTPYKTHBHBIX 3JIEMEHTOB OPUTHHAJBHBI U OBUIN U3TO-
TOBJICHBI U3 IJIACTHKA C ITOMOIIBIO aIUTUBHBIX TexHomorud. T. o.,
rabapuTHbIE IMOKa3aTely MONyYWINCh cleayrommue: 1) y myibra pa-
muoynpasieans — 40x80x150 MM, He cuuTasl BHEIIHEH aHTEHHEI,
2) onuH MoayJib ipoboTdopa — 50x72x30 MM, 3) MOIyIb MpHEMa |
ynpasneHust — 70x70x70 MM, 0e3 ydera BHENIHEH aHTEHHBI U COO-
CTBEHHOTO OJIOKA IMMUTAHUSI.

Juis obecniedeHust parioCBs3H U YIIPABIECHUS THEBMAaTHYECKIUMHU
MOJYJISIMH MCIIOJIb30BINCH CaMble MPOCThIE U JIOCTYIIHBIC, B YCIIO-
BUSIX KapaHTHHA, KomIuiektyromme: Arduino nano, NRF24L01
(2,4TT) ¢ BHemHeW aHTeHHOMW, IU(poBOi cepBompuoa MGI0S,
MCTOYHHMKOM IHUTaHus cayxuT power bank Xiaomi na 20000 MaH.
B xoj1e moneBbIX UCHBITAHUHN, IPUOOP B 11EJIOM J0Ka3ajl CBOO pabo-
TociocoOHOCTh. M3 3aMedaHunii, CTOUT yKa3aTh TOJBKO BBISBJICHHBII
3aBOJICKOM Opak aHTeHH paauomoxayieit NRF24L01, u3-3a yero onu
ObUIM 3aMEHEHBI Ha aHTEHHBI COOCTBEHHON KOHCTPYKIIMHU THIIA «KJIE-
BEpY.

B pesynbTare mepBhIX HUCHBITaHUM NpUOOpa yaaloch CTAaHOBUTD
YCTOMYUBYIO CBA3b Ha AuCTaHUUU nopsaka 200 M, Ipu 0XKUAAEMbBIX
1000 m. ITpruuHBI TOTepU CUTHAJIA HA OOJBIINX TUCTAHIIMSAX MTOKA HE
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BBISIBJICHBI U TPEOYIOT AOIOIHUTENBHBIX HCcieaoBaHui. OIHAKO, BbI-
OpaHHas M3HAYaJIbHO MOAYJIbHASI KOHLIENIHS MPpUOOpa npeanoaraet
BO3MOKHOCTH AJIs1 JaJIbHEHUILETr0 COBEPLIEHCTBOBAHUS U MOJECPHU3A-
LMY, IyTEM 3aMEHBI TOJIBKO OTJENIbHBIX YacTei.

HUccnenoBanue BbIMONHEHO MpH (UHAHCOBOH moaaepxkke PODOU
u r. CeBacTomnons B paMKax Hay4yHoro npoekta Ne2(0-45-920019.

OBMEH B3BEHIEHHBIM BEINECTBOM MEXAY
BUCJIUHCKHM 3AJIMBOM U BAJITUICKAM MOPEM
B KOHTEKCTE OHEHKHN CEAUMEHTAIIMOHHOI'O
BAJIAHCA 3AJIMBA

Yyobapenko b.B., 3akupos P.b., Yeuko B.A.

HO PAH, 2. Mockea, Poccus
chuboris@mail.ru

KiaroueBble cjIoBa: JiaryHa, CeIMMMEHTAI[MOHHBIA OajlaHC, B3BECH,
TEUCHHSI, TTOTOKH, H3MEPCHUSI.

[Ipencraien 0630p pe3ysIbTATOB IO OLIEHKE CEANMEHTAIIHOHHOTO
OrojpkeTa BUcCIMHCKOTO 3aiMBa — OJHOW M3 CaMbIX OOJIBIIMX JIaryH
Banruiickoro mops. O6cyxnaercsi U3MEHEHHsI KOMIOHEHT OoJpKeTa
B CBSI3H C THJIPABIMYECKON MOJU(UKAINEH CHCTEMBI 3a]TUBa B UCTO-
puueckoe BpeMs M IpobjeMa CeIMMEHTAlMOHHOTO aucOaniaHca,
MPUBOMAIIETO K TMOCTENIEHHOMY HM3MEHEHHI0 OaTHMETPUYeCKOM
CTPYKTYpPHI 32JIBA.

[IpoBeneH aHanu3 HaTYpHBIX M3MEPEHHH XapaKTEPHCTHK BO00O-
MEHa ¥ TIOTOKOB B3BEILICHHOT'O MaTepuaia (TOpH30HTAILHBIX U BEPTH-
KaJbHBIX) B paiiOHE €JUHCTBEHHOTO IPOJINBA, COSANHSIIONIETO 3AJIUB C
bantuiickum mopem. M3mepeHus MpOBOAMIINCH IPU Pa3IUYHBIX IIOTOJI-
HBIX YCJIOBUSIX B 3UMHHH, BeCCHHHH 1 JIeTHUH ce30HbI 2019-2020 rr.

O1neHKH TOPU30HTANIEHBIX TOTOKOB B3BEIIEHHOT'O BEILIECTBA COIO-
CTaBIICHBI C OI[EHKAMH, BBITIOJTHEHHBIMU paHee Ha OCHOBE YHCIICHHOTO
MoJesnnpoBanus. CrenaHsl BBIBOABI O POJIM JAHHOTO KOMIIOHEHTA B
MOJTHOM CEJMMEHTAIIMOHHOM Oto/pKeTe BrucnuHckoro 3anmsa.

PaGora BeimonHena npu nojyepxxke rpanrta POOU 19-35-90069
(axcnemumonnsie padotel) u Tembl 0128-2021-0012 roc. 3amaHus
HNOPAH.
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OLIEHKA JUHAMUWKHA 3HAUYUMbBIX IAPAMETPOB
MOPCKOM CPEJbI ATTAHTUYECKOMN YACTH
AHTAPKTHKH IO JOJTOBPEMEHHBIM PSIIAM
CIIYTHUKOBBIX JAHHBIX

ILnonukos B.A., 3ammun B.B.

HUU «ADPOKOCMOC», 2. Mockea, Poccus
tavolga.rusher@gmail.com

KiaroueBble cjioBa: CIyTHUKOBas OKeaHOrpadusi, JUCTaHIIMOHHOE
30HIAUPOBAaHKWE, MOHHUTOPHHI aKBAaTOPHH, CIJIOYEHHOCTH JIbJA,
temnepatypa, FOxusiit OkeaH, ri1o6ampHOE TOTEIUICHHE.

IIpoBeneHo uccnenoBaHue AVMHAMUKH CIUIOYEHHOCTH MOPCKOTO
JIbAA, TEMIIEPATYPhl H YPOBHS MOPCKOM MOBEPXHOCTH B ATIaHTHYE-
CKOIl AHTapKTHKE Ha OCHOBE JOJTOBPEMEHHBIX PSI0B CITyTHUKOBBIX
JaHHBIX, 0000méHHEIX ¢ momolnsio Moaeneii NOAA OISST u
HYCOM. UccnenoBanusi IpOBOAWINCH B paliOHE, OTPaHUYEHHOM 53°
1 67° 1. ur. u 75° u 37° 3. 1., KOTOPBIN SBISETCS OJHUM U3 HEMHOTHUX
paiioHOB MUpOBOTO OKeaHa, T1ie B MEKT0JJOBOI JMHAMUKE HAOIr01a-
eTcs OXO0JIoIaHKe (2 He MOTeIJIeHNe, XapakTepHoe i OoJbIIei ya-
CTH aKBaTOpHii MUpPOBOTO OKeaHa).

Bcero 0bu10 yuTeHO ~14 TBIC. CYTOYHBIX 3HAYEHUH TeMIepaTyphl
MOPCKOM NOBEPXHOCTH U CTOJIBKO K€ 3HAYEHUH CIUIOYEHHOCTH MOp-
CKOTO JIbJIa JUIst Kaxk10i u3 ~10° npocTpaHcTBEHHBIX siueek 061acTy
WHTepeca (JJaHHbIe JOCTYIHBI HaunHas ¢ 1981 r.). Beinenenst 30HbI ¢
Pa3IMYHON CPEeTHEr0I0BOM CINIOUEHHOCTHIO MOPCKOTO Jbjaa. Kpome
TOTO, OBIIM BBIEJICHBI 30HBI C PAa3HOHAIIPABICHHBIMU TPEHAAMHU TEM-
MepaTypbl MOPCKON MOBEPXHOCTH, NMPEUMYIIECTBEHHO OTPHUIATEIb-
HbIMH. Pe3yspTaThl aHaIN3a MO3BOIMITN HAOI0AaTh HEOOBIYHBIHN TIPO-
Lecc — noxosiofanue ATinaHTudeckod AHTapkTHkH B XXI Beke Ha
(oHe 11100aIbHOr0 MOTEIIICHHUS.

Ha ocHoBaHnm ananu3a 1aHHBIX 00 YpOBHE MOPCKOM MTOBEPXHOCTH
HYCOM (noctynus! HaunHasg ¢ 1993 1.) BbIIETICHBI yYacTKH, Xapak-
TEPU3YIOIMECS TPEHJAaMH Pa3IM4YHON HalpaBIEHHOCTH, yKa3bIBalo-
MMM Ha CJIO’KHOE TMPOCTPAHCTBEHHOE paclpesiesieHHe M3MEHUYHNBO-
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CTH YpOBHS B JONTOCPOYHOI perpocrekTtuBe. Habmromaercss mpo-
CTPAHCTBEHHAs COTJIACOBAHHOCTD 30H ¢ HEOOBIYHON TMHAMHKOH TeM-
nepaTypbl MOPCKOW MOBEPXHOCTH U YPOBHS MOPCKOH MOBEPXHOCTH.
JlokanbHBIA y4acTOK HauOoJiee WMHTEHCUBHOTO TOXOJIOJAHUS
(~0.03°C B rom), pacmonoxxeHHsrid Mexay 50° u 62° 3. 1., 55° u
60° f0. 1II., COBIMAJAET C JIOKATHHBIM YYaCTKOM CHIDKEHHS YPOBHS
MOPCKOW TIOBEPXHOCTHU (~8 MM B TOf).

HaGmogaempie 0COOEHHOCTH IPOCTPAHCTBEHHOTO PacIpe/IeIeHHs
JMHAMUKY W3y4EeHHBIX 3HAYUMBIX ITapaMeTPOB BOIHOW Cpelpl Orpe-
JETSIOTCS TOCTYIUICHHEM (CTOKOM) aHTapKTHUECKOTO JIbJa, a TAKKe
coYeTaHHeM CIIOXHOTO pefibeda IHa U THAPOAMHAMUKH B pailoHe WH-
Tepeca.

PaGora BeINOTHEHA ITpU (PUHAHCOBOM moaepkKe Poccuiickoii de-
nepanuu B e MunoOpraayku Poccun B pamkax cornamenus NeQ75-
15-2020-776.

SKCIHPECC-OIIEHKA ITOJIEMA BOJTHEHUSI B YPAIAHAX
IOpoBckast M.B.2, Kyapsisues B.H.>!

"MrH, 2. Cesacmonons, Poccust
2PITMY, o. Canxm-ITemep6ype, Poccus
mvkosnik@gmail.com

KioueBble cjioBa: Yparanbl, TPOIMMYECKUEC MUKIIOHBI, ITOJI BHICOTHI
1 OJIMHBI BOJIH, aBTOMOJCJIBbHOCTD BOJIH B ITMKJIOHAX.

HaGnronenne u MojenupoBaHue IOJIEH BOJHEHHUs] B yparaHax
“MeeT OO0JIbIIIOe 3HAYCHHE I 00ecIieueHus 0e30MacHOCTH Oepero-
BBIX COOPYXKCHHH U CYJ0XOJICTBA, UCCIEOBAHUs OeperoBoil a3po3uu,
porHo3a 3610u. COBpeMEHHBIE MOJIENIH CITOCOOHBI ¢ BEICOKOM TOYHO-
CTBIO NPEACKA3bIBATh XapaKTEPUCTHUKU BOJIH, TCHEPHUPYEMBIX HUKIIO-
HaMH, OJJHAKO JJIsl TOTr0 TPeOYIOTCS CcrielMaibHble HABBIKU pabOTHI ¢
MOJIEJISIMH, OOJIBIINE KOMIIbIOTEPHBIE MOIIIHOCTH U J€TalIbHbIE N3Me-
peHus monei Berpa. B ganHO# paboTe mpeanararoTcs yIpoIIeHHbIE
YHUBEPCAIbHBIC PEIICHHs], O3BOJISIONINE IOJyYUTh OIEpPaTHUBHbIC
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MpeaBapUTebHbIC OLEHKH BOJIHOBBIX TOJICH MO HECKOJIBKUM Mapa-
MeTpaM yparaHa (MakCHMaJIbHasi CKOPOCTh BETpa Um, paguyc IHK-
JoHa Rm u ckopocTh ero cMmemeHus V).

ABTOMOJICIIFHOCTh TOJICH BOJNHEHHS B IUKJIOHE ObLIa yCTaHOB-
JICHa Ha OCHOBE Ps1a PacueTOB C HCIIOIb30BAHNEM NTapaMETPUUECKOM
MOJIEJIN PAa3BUTUSA BOJH IOJ ACHCTBHEM IIPOCTPAHCTBEHHO-HEOIHO-
POIHOTO MOJIS BETPa, MPUMEHEHHOH K CITydalo HUKIOHHYECKOTO MOJIs
BeTpa. Moieb OCHOBBIBAETCS HA 3aKOHAX COXPAHEHUsI SHEPTHU U UM-
MyJbCa U YYUTHIBAET MIPUTOK OT BETPA, JUCCHUIIALIMIO, CBSI3AHHYIO C
oOpyLIEHUAMHU BOJIH, U HEeNMHEWHbIe B3auMojieiicTBusi BonH. Ilapa-
METPBI MOJIENIN OBUTH OTIpeJIeNIeHbl MyTeM MPUMEHEHHS YPaBHEHHUH K
KJIACCUYECKOMY CIy4ar0 aBTOMOZEIHHOTO Pa3BUTHUS BOJH OT Oepera
o[ IeHiCTBHEM OIHOPOIHOrO BETPA.

PacueTsl mpoBoAMIKCH IS CTAIMOHAPHOTO ciydas (IUKJIOH He
IBIDKETCS) B IIUPOKOM JTHAIa30HE BXOIHBIX mapameTpoB (Rm, um) u
JUTS. IAKIIOHOB, IBIKYIITUXCS CO CKOpOCTsiME OT 3 1o 12 m/c. Kak n3-
BCECTHO, IIpU ABHXXCHHWHU LHUKIJIIOHA B €ro IIpaBOM (OTHOCI/ITCHBHO
HaTIpaBJICHUS JIBU)KEHUS) CEKTOPE BO3HUKAET YCJIOBUE pPE30HAHCA
IPYIIOBOI CKOPOCTH BOJIH CO CKOPOCTBIO LIUKJIOHA, YTO MPUBOAUT K
YBCJIMYCHUIO BPEMCHHU PAa3BUTUA BOJIH U, COOTBETCTBECHHO, UX SHEP-
T'HH | IJIMHBI TI0 CPAaBHEHHIO CO CTAIllMOHAPHBIM ciiy4daeM. [Ipu ckopo-
CTH LIMKJIOHA, IPEBBIIIAIOIIEH HEKOTOPOE MOPOrOBOE 3HAYCHUE, YCIIO-
BHE PE30HAHCA HE MOXKET OBITH BBIIIOJIHEHO, BOJHBI OOPETAI0T MEHb-
IIYI0 SHEPTHIO, YeM B CTAllMOHAPHOM Clly4yae, ¥ OCTArOTCS M033jH
JBIDKYIIETOCS IIKIIOHA.

PesynbpTathl pacueToB ObIIM MPEACTABICHBI B BUIEC aBTOMOJEIIb-
HbIX (DYHKIUH, SBISIONMXCSA O0OOIICHHEM OJHOMEPHBIX 3aKOHOB
pPa3BUTHS HA CiIy4all BOJIH, FEHEPUPYEMBIX LIMKIOHOM. [Toka3aHo, 4To
IPY HCHOJIB30BAHMM HOPMHPOBKH, BKJIIOYAIOLIEH OCHOBHBIC Hapa-
MeTphl nukioHa (Rm, um, V), pacnpenenenus xapakTepUCTUK BOJIHE-
HUS aBTOMO/IENIbHBI. YacTOTa 1 QHEPTHS BOJIH ONPEJIENISIOTCS C IIOMO-
LIbI0 YHUBEPCATBHBIX (PYHKIHMH, aHAJOTHYHBIX CTAHIAPTHBIM 3aKO-
HaM pa3BUTHSI BOJIH, TJIE B KAY€CTBE JAJIMHBI pa3roHa HCIOJIb3YyeTcs pa-
JUyC LUKJIOHA, HOPMUPOBAHHBIA Ha MAKCHUMAJIbHYI0 CKOPOCTh BETpa
1 YCKOpPEHHE CBOOOIHOTO TIaJICHHSI.

ComocraBieHue mnosieil BOIMHEHUH, TOJIyYSHHBIX C TIOMOILBIO YHU-
BepcalbHbIX (YHKIWH, C HATYPHBIMH H3MEPECHUSIMH BOJIH B yparanax,
MOKAa3alio UX XOPOoIlee COOTBETCTBHE, YTO OTKPBHIBAET BO3MOMXHOCTD
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UCTIONIB30BAHMS TPEUIOKEHHOTO MOAXO0a B PA3IMYHBIX HAYYHBIX U
MPAaKTHYECKUX MPUIIOKESHUSIX TSI OBICTPHIX U HAZEKHBIX OIICHOK BOJI-
HEHHS, HEe TPEOYIOINX CIIOKHBIX BEIYUCIICHUH.

Pabora Beimonnena mpu nonaep:kke rpanta PH® Ne21-17-00236
U rocynapctBeHHOro 3ananus Ne(0555-2021-0004.

PATMOJIOKAITMOHHAA MO/JIEJIb OGPYIIEHUI
BETPOBBIX BOJIH

KOposcknii F0.10., Kyapsisues B.H.,
I'poackmii C.A., lllanpon b.

MI'U, 2. Cesacmononw, Poccus
yyyurovsky@gmail.com

KuiroueBble cjioBa: BETPOBBIC BOJH, OOPYIICHUS, paJHOJIOKAIMS,
cedeHHe 00paTHOTO PacCesHHUSI.

Ha ocHOBe CHHXPOHHBIX PaZUOJOKALMOHHBIX U3MEPEHUN U BU-
JeoHaOMI0ICHUH MOPCKOH MOBEPXHOCTHU MOJTy4eHa MpsiMast SKCIepH-
MEHTaJbHasl OLEHKA DPaJHOJIOKAIIMOHHOW YIENbHOW 3(P(PEKTHBHOM
rtommaau paccesiHus (YOIIP) y4acTKoB MOBEpXHOCTH, 3aHSTHIX 00pY-
LIMBAIOLIMMUCS BETPOBBIMU BOJIHAMH. JlaHHBIA mapamerTp SIBJISETCS
KIIIOYEBBIM B (HOPMHUPOBAHMH HETIOJSPU30BAHHOW KOMIIOHEHTBHI «SIp-
KOCTH» PaJMOJIOKALIMOHHBIX HM300paK€HUH NPH YMEPEHHBIX YIJlaxX
0030pa, xapaktepHbiX 111 PCA-chemku. O00c00IeHIE KOMITOHEHTHI,
CBSI3aHOM ¢ OOPYIICHUSMH OT CTAHJAPTHBIX PE30HAHCHHOM (OperroB-
CKOi1) ¥ 3epKajIbHON COCTABISIONINX, [TO3BOJISIET BU3yaJTU3UPOBATh HA
PCA-u300pakeHusIX MPOLECCHl, TECHO CBSI3aHHBIE C OOPYLICHUSAMH,
HanpUMep, IPOLECCH B3aUMOJECTBUS BOJIH C TEUCHUSIMH, THOM, aT-
Mocdepoil.

B xadecTBe mepBOro MpHOIMKEHHsSI, H3MEPEeHHAas KaTMOpoBaHHasI
YOIIP MOpCKOW MOBEPXHOCTH CPaBHUBAIACH C ONTHYECKON HOJEH
TUTOINAIM TISATHA OOJy4eHus, 3aHAToW oOpyuieHuem. HecMotps Ha
YETKO MPOCIIEKHUBAEMYIO CBSI3b MEXIY ABYMs STHMHU IapaMeTpaMu,
OIITHYECKAasl JA0JIS HE SBJSETCS ONTUMAJIBLHBIM IapaMeTpoM sl OIH-
CaHMs PauoJIOKALMOHHBIX 00pa3oB o0pymeHuid. B kauecTBe anbTep-
HATHBBI TIpEJJiaraeTcs WCIONb30BaTh JUIMHY OOpYIIMBAIOIIETO
IpebHs1, ero CKOPOCTh ¥ AIMITMPUECKU MOITYIEHHBIH MacTad BpeMeHH
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JKU3HU aKTUBHOW (Da3bl OOPYIICHMS, MPOU3BEICHUE KOTOPHIX JacT
OIICHKY TUIOIIA U OMETaHUsl (PaCKPBITH) MOBEPXHOCTH B MPOIECCE
oOpymienus. Ha ocHOBe TaHHOW KOHIIEIITUY TPEJIOKEHA PaInoIoKa-
[IMOHHASI MOENb OOpYIIeHHs, IIOCTPOCHHAs Ha 0a3e MpUOIMKEeHUS
TeOMETPHYECKON ONTHUKH, M 3aNMCTBYIOIIAs TAOOpaTOpHBIEC TapaMeT-
pHU3aIuy MIEPOXOBATOCTH M IMCCUTIAIIN SHEPTruu o0pymienus. Paspa-
OoTaHHasi MOJIE/Ib MO3BOJISIET OMKMCATh OOHAPYKEHHBIE B HATYPHOM
SKCIIEPUMEHTE 3aKOHOMEPHOCTH.

Pabora BeimonHena npu noanepxkke ['oczananus GI'BYH OUILL
MTI'H Ne0555-2021-0004.

IINTIAHKTOHHOE COOBIIECTBO KEPYEHCKOT'O
ITPOJINBA B CEHTABPE 2020 T

SAcaxosa O.H.!, JIuteun A.JO.?

l}OHl[ PAH, 2. Pocmos-na-/{ony, Poccus
2H YHUMBL] Kyol'V, . Hosopoccuiick, Poccus
yasak71l@mail.ru

KiawueBbie ciaoBa: ¢GUTO- U 300MJIAHKTOH, TaKCOHOMHUYECKHIA
COCTaB, YUCIEHHOCTh, OnoMacca, KepueHckuii npomnus, UepHoe mope.

HccnenoBanus TUIAHKTOHHBIX cooOmiecTB B akBatopun Kepue-
CKOT'O IIPOJIMBa ObUIM BBHIMOMHEHB! HA 10 MpHOpPEKHBIX (pailoH KOCHI
Uymka) n 3 Gonee OTHAaJCHHBIX OT Oepera CTaHIUSIX B CEHTSOpe
2020 r. [1poOsl (uTOMIAHKTOHA OTOUpANIM ¢ OOPTa CyJHA B CBETIIOE
BpeMsI CYTOK C IOBEPXHOCTH BOJIbI OaromeTpoMm; oTOop mpod 300-
TUIAHKTOHA TIPOM3BOIMIIN CeThIO J[)Kean TOTabHO.

B cocraBe pMTOMIAHKTOHA HCCIIETYyEeMOTo paifoHa 0OHapyKEeHO
54 Buna u 7 kimaccoB Bogopocieii: Bacillariophyceae, Dinophyceae,
Cyanophyceae, Chlorophyceae, Euglenophyceae, Cryptophyceae,
Prymnesiophyceae. Haunbosiee mmpoko mpecTaBieHbl ObLIH JAUATO-
MoBbIe (24 Buaa) U quHOPHUTOBEIE Bojgopocin (19). MakcuMaibHbie
BEJIMYMHBI YUCICHHOCTH (puToruiankToHa (1261 Teic. ki1./1m) ObLIN OT-
MeueHBI B MPUOPEKHOM paiioHe (riryOuHoit 10 6 M). B Oonee riy6o-
KOBOJHOM patione Kepueckoro nposnusa (riryouHo# 10 15 M) oOunme

339


mailto:yasak71@mail.ru

Cexkuust 2 «Mopckue HaOmoaaTeNbHbIe CUCTEMBI: METOIbI, CPEACTBA U PE3YIBTATH»

IJIAHKTOHHBIX BOJOpOCIeit Ob1T0 B 4 paza Hiwke (325 Thic. KiI./1). He-
CMOTpsI Ha BBICOKHE BEJIMYMHBI YUCICHHOCTH, 3HAUCHUS OMOMAcChI
(UTOIIAHKTOHA B MPUOPEKHOM paiioHe OBUTH MHUHHMATbHBIMU
(381 mr/m®). JlomuHHpOBanM aMATOMOBBIE BOAOPOCTH (88 % obmieit
gucneHHoctd U 81 % Owmomaccer), Hamboiee MHOTOYHCICHHBIMH
Obutd BHIBI Me3ocampobHoro komruiekca: Skeletonema costatum,
Leptocylindrus minimus u Cyclotella sp. B 6osee rimy6oxoBoaHOM
paiione BeamuuHbl 6uomaccsl (1516 mr/m®) B 4 pasa npesbImIaIU Mo-
Ka3aTeJM, OTMCUCHHBbIC Ha MPUOPESKHBIX CTaHIMsX. [IpeBanupoBan
(87 % Oumomaccel u 48 % 00IMIeH YUCICHHOCTH) BU TMHO(DUTOBBIX
Prorocentrum micans. O6GuisHOE pa3BUTHE ME30CaNPOOHBIX BHIOB
JIMATOMOBBIX M TUHO(PHUTOBBIX BOJOPOCICH OOBIYHO CBA3aHO C BHICO-
KOIi CTENEeHBIO IBTPOGUPOBAHHUS BOJI.

B cocraBe 300miaaHkTOHa OOHapykeHO 20 TAKCOHOMHUYECKHUX
enuuui. Cpean rolomiaHKTOHa OTMeUeHBI Koremnosl: Acartia clausi,
A. tonsa, Oithona davisae, Centropages pontica, Harpacticoida sp.;
KHIIIeYHOoJ0CTHRIe  Hydrozoa sp., mietnHkouenocTHbIe  Sagitta
setosa, o6onounuku Oikopleura dioica u npocreiimue Tintinnida sp.,
Foraminifera sp. MeporutaHKTOH ObLT IPEICTABIICH JINYUHKAMH MOJI-
nrockoB: Bivalvia, Gastropoda, uepseit — Nematoda, Polychaeta, Spio
filicornis; yconorux Balanus, pakymikoseix Ostracoda u mecstiHO-
rux pakos Pisidia longimana, zoea Macrura. B npu6pesktHom paiione
Cpe/IHUE BEIMYMHBI YMCICHHOCTH U OMOMACChl 300MJIAHKTOHA COCTa-
B 833 5k3./M% m 11,05 mr/m. TlpeBanupoBana rpymnima KOIenom —
45 % o0met ynciienHocTu u 43 % omomaccel. Hanboubiiee 3HaueHne
umenu Acartia clausi, A. tonsa, Oithona davisae (B cymme 37 % 06-
el uncnenHoctr). B meixom A. clausi muauposana mo 6uomacce —
26 %. Cpenu meporutankrona Balanus larvae u nonuxerst Polychaeta
larvae dpopmuposanu 40 % ooOuieit yncieHHoCTH U 32 % OHOMACCHI.
BennunHbI YnCIeHHOCTH 1 OMOMacChl 300IUIAHKTOHA B TITyOOKOBO/I-
HoM paiione (166 sx3./M>u ot 0,901 mr/m®) B 5-12 pa3 ycrynanu 3Ha-
YEeHUSIM, OTMEUEHHBIM B MPHOpExHOM paiioHe. Komenos! popmupo-
BaJIM 3HAYUTENBbHYIO YacTh yncieHHocTH (77 %) u 6uomaccs (51 %).
HawuGonpmmit Bkian ormeuen y A. tonsa u Oithona davisae (44 u
28 % uucnennoctd u 13 u 16 % OGuomaccer). Cpeau MepoILIaHKTOHA
MaKCUMaJIbHOE pa3BUTHE MOJIYyYMIM yCOHOrHI padok Balanus larvae
u nonuxeta Polychaeta larvae (22 % oOmieii uncnennoctd u 55 %
ouomaccel).

[Ty6nukarus moaroToBieHa B pamkax peanusamuu ['3 FOHL] PAH,
Ne rp. mpoekta AAAA-A18-118122790121-5.
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CEKIIUS 3
«PAIIMOHAJILHOE VICITOJIb30BAHUE PECYPCOB
MOPCKOIi CPE/IbI»

I'OJIOIEHOBBIE BEPEI'OBBIE JIMHUMU JIATOKCKOI'O
O3EPA 110 JAHHBIM 'TEOMOP®OJIOI' TYECKOI'O
INPOPNJINPOBAHUA

AkcenoB A.O., boabmuanos 1.1O.

AAHUU, 2. Canxm-Ilemepbype, Poccus
aksenov2801@gmail.com

KuaroueBbie ciaoBa: Jlamokckoe o3epo, KoneOaHWs YPOBHSA BOJBI,
TOJIOIICH, TeOMOP(OIOrnIecKoe MPOoPUINPOBaHNE, OEPETOBHIC BAIbI.

l'ononieHoBas uctopust pa3Butusa JIagoKCKOro o3epa xapakTepu-
3yeTcsi TOCTOSHHBIMH KoJeOaHMsMU YPOBHS BOABL. Bceieactsue
3TOro, MOOEpeXhbe 03epa XapaKTePU3yeTcs OOJIBIIUM KOJIHMUECTBOM
OeperoBeix GopM penbeda, Takux Kak 6apsl, Banbl, Teppackl. [1o nan-
HBIM TPEBITYIINX UCCIIE0BaTENeN BBIEIAETCS JIB€ TPAHCTPECCHB-
Hele Qasbl. [lepBas cooTHOCHTCS ¢ AHIIMIIOBOH TpaHcrpeccueit ba-
TUHCKOTO Mopsi, BTopas (¢ MakcumanbsHOU cragueir 3100-2800 met
Ha3aJ1) BBIACTSIETCS KaK caMmocTosTenbHas. OQHaKo mocienHee MnoJ-
HOIICHHOE HCCJIeJIOBaHNE OEperoBbIX 00pa30BaHWI BojoeMa ObLIO
ory6nukoBaHo B 1915 1. 1 6a3upoBanioch TOIHKO Ha JaHHBIX OTHOCH-
TEJILHOTO JaTUPOBaHusl. B nanHoW paboTe npeacTaBiieHbl Pe3yJIbTaThl
COOCTBEHHBIX HCCIIEOBAHUM MMOOEPEKBS 03epa.

[t BBIIETTeHNST O€PETOBBIX JIMHAM UCTIOIB30BAJICS METO TEOMOP-
¢donornyeckoro npodunuposanus. Ha 4 o0bekTax ¢ BbIpaKEHHBIM
pa3BuTHEeM OeperoBbixX opM penbeda, pacoIoKEHHBIX Ha 3aI1aJHOM
1 ceBepHOM Oeperax osepa (c rora Ha ceBep: TalImamoBCKHA 3aJIHB,
Bnangumuposckuii 3amuB, MotopHas Oyxrta, octpoB Puctucaapm)
ObuIa MpOBe/IeHa HUBEJIHPHAst ChbeMKa OT ype3a BOZABI J0 MOCIEeIHUX
00pa3oBaHU{ TPEATIOI0KHUTEIHHO TONOIEHOBOTO Bo3pacTa. JlaHHbIe
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ChEMKHU OBIJIM IPUBEAEHBI K a0CONIOTHOMY YPOBHIO 110 BOZOMEPHOMY
mocty B 6yxte Motoproii. Ha mpodnisax ObiTH BbIIEICHBI OeperoBbie
JIMHWH, KOTOPbIe OBUIH CKOPPEINPOBAHbI APYT C APYTOM, a TaKkKe C
JAHHBIMU JaTHPOBaHMsI OOJOTHBIX KEPHOB U OTIOKEHHUN OeperoBbIX
dhopm.

Hamwu Ob1111 BBIETIEHEI 4 OeperoBble TMHUHN, BKITIOYAs COBPEMEH-
HBIH MWDK, POpMUPOBaHUE TIOCIEIHETO 110 PaIUOYTIePOAHBIM AaTH-
pOBKaM JPEBECHHBI B €r0 THIJIOBOM ImBe (abc. BhIcoTa 6,2—6,9 M)
Ha4yaoch Bo BTopoii mosioBuHe XX Beka. Brimre copmupoBana tep-
paca, BBICOTHBIE OTMETKH KOTOPOI HE COOTHOCSTCS HH ¢ Jlam0KCKOH,
HU ¢ AHIIIOBO# TpaHcrpeccueil. Koppenupys ¢ apxeoioruaeckumu
U naneoreorpapuuECKUMU JTaHHBIMH, Mbl MOKEM OLICHUTH €€ BO3PACT
B 1100-600 net nazan. Beicota teppacer — 8,0-9,8 m. Teppaca Jla-
JOKCKOH TpaHcrpeccu (pukcupyercs Ha BceX 00beKTax Ha BBICOTE
ot 14,3 1o 15,3 m. Cyast o Bo3pacTy TUTTHH, BCKPBITHIX B OOJIOTHBIX
KepHax oHa ¢opmupoBanack okono 2600 n.H. AHIHMIOBas Teppaca
¢dukcupyercs Tonbko B 0yxte MotopHo# Ha Beicote 21,1 M. B kepHax
6oxot TaiimanoBckoro u BraguMupoBCKOTO 3aTMBOB HAONIOMAIOTCS
IUISDKEBBIE OCagKu. Bo3pacT pacTUTEIbHBIX OCTATKOB B 3THUX OTJIOXKE-
HusAX HaxoauTcs B uaTepBane 7000-6500 ner Hazaza. Bricora 3anera-
HUsA 3TUX oTioxeHur paBHa 11 m B TaiinanoBckom 3anuBe u 16,4 M
BO Brnagnmuposckom 3anuse. [Ipeanomnaraercs, 4To 3TH 0CagKu KOp-
peIupyIOTCA ¢ Teppacoit OyxTel MoTopHas.

CoOTHOCSI TTONTyYEeHHBIE PE3yIbTATHI C JAHHBIMHU MPEIBIIYIINX UC-
cieoBaTesnel, ObuIH HACHTU(GHIMPOBAHBI 4 TOJIOLIEHOBBIX JTAIla pas-
BuTHsl JlamoxcKoro osepa: paHHe- CPEIHErOJIOLEHOBAas TpaHCTpec-
cus, 3axkonummiascs 7000-6500 mer mHasam, MO3IHErOIOLIEHOBAS
TpaHCTpeccusi ¢ MaKCHUMalbHOW cTaguein pasputus 2800-2600 set
Hazan, TpaHcrpeccus 1100—600 neT Hazax u mocneAHsss cragus Gop-
MHPOBaHUS COBPEMEHHOM OeperoBoii 30HbI ¢ Hayana XX Beka. Taxxe
YCTAHOBJICHO OTCYTCTBHE BIUSHUS TIISIMON30CTATUIECKOTO (haKkTopa
Ha [Ipunanoxse B rojonene. Bee ypoBHH, 3a HCKITIOYEHHEM AHLIUIO-
BOT'0 HAaXOJATCS Ha OHOU BBIcOTE. VI3MeHeHne ypoBHS MOCIEIHETO C
11 mo 21,1 M xapakTepusyeTcs CIUIIKOM 00TbIIKUM rpafguerToM (10 m
NpeBbILICHUS Ha 45 KM) W, BEpOATHO, OOYCIIOBIIEH OJIOKOBBIMH
HEOTEKTOHUYECKUMH ABWKCHUSIMH B PaHHEM-CPEIHEM T'OJIOLEHE.
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YCTBE HEYOPbBI: XOTb U «MUKPO-»,
HO BCE-TAKHU ITPUJIMBHOE

Anadsan A.M.'?, Bacuienxo A.H.., Jemunenko H.A.3,
Kpoiienxo U.H.12, Tlanuenko E.JI.}, Ilnatonos C.B.},
TMonpsayxun A.A.L, Cepacrbanosa JLIO.*

"MTY, 2. Mockea, Poccus
2UBII, 2. Mockea, Poccus
SUO PAH, 2. Mockea
*OrMC Hapvan-Map CeeYTMC, 2.Hapvan-Map, Poccus
andrei_alabyan@mail.ru

Kirouesbie cioBa: gnenbra Iledopsl, pacnpeneneHue cToka IO
pyKaBaM, IPUIIMBHBIA UK, TpaHCcHopMays TPUITUBHON BOJHBIL.

[IpunuBHBIE KOJE0aHUsT YPOBHS MOPS SBISIOTCS KIIIOYEBBIM (haK-
TOpPOM AMHAMUKH BOJ B MHOTOpYyKaBHOH aenbTe Ilewopsl B mepuof
Mexenu. B asrycre 2020 r. cocTosnack THAPOIOrHYecKas dKCIeau-
LUsl, pe3yabTaThl pabOTHl KOTOPOU MO3BOJISIOT KOPEHHBIM 00pazoM
MIEPEOCMBICIHUTD TUHAMHKY BOJ] B MUKPOTIPIIIMBHOM 1€TIbTe KpYITHEH-
meit pexu EBponeiickoro cekropa Poccuiickoit Apkruku. Mcnomnb3o-
BaHUE HOBEUIIETO TUAPOIOTUIECKOTO U Te0/Ie3UUECKOro 000pya0Ba-
HUS TI03BOJIUJIO BBISIBUTH PaHEE HEU3BECTHBIE OCOOCHHOCTH ITUKINYe-
CKUX M3MEHEHHH THIPaBIMYECKUX MAapPaMETPOB OCHOBHBIX PYKaBOB
nensThl. HepaBHOMEpHOE M3MEHEHHE YPOBHEH BOJBI BIOJIb NoOepe-
*bs1 KOpoBUHCKOH T'yObl IPUBOANT K BOSHUKHOBEHHUIO PEBEPCUBHBIX
TEUEHHUH U CYLIECTBEHHOMY IIepepacipeIe/IieHHIO CTOKA MEX/1y IJaB-
HBIM pyciioM Iledopbl 1 cucTeMaMu OCHOBHBIX €IbTOBBIX PYKaBOB —
Tynapossriii map u Cpegauii map.

Bennunna npunuBHBIX KojieOaHUH ypOBHS BOIbI y Mbica bonBaH-
CKUi B ycThe TyaBHOro pycina Iledops! cocraBnsna 0,8—1,0 M, oHn
MIPOCIIEKUBAIMCH U BBIIIE BEPIIMHBI I€THTHI Y OIIOPHOTO THAPOJIOTH-
yeckoro nocta ¢. OkcuHo 141 kM oT ycTheBOTO CTBOpa. CTOKOBBIN
pacxox ITedopsr cocrapysn 1,5-2,0 Teic. M%/c. B HU30BESX OCHOBHOTO
pycia bomwmmoit [legopsr (B 16 kM 0T yCTBEBOTO CTBOpa) Habmoma-
JIUCh PEBEPCUBHBIE JBM)KEHHUS BOJHBIX MacC C MaKCHMAIbHBIMH pac-
xomamu Boael 4,11 Teic. M%/c B CTOpPOHY peKHM Ha NPHIMBE H
4,76 Teic. M%/c B cTOpOHY MOps Ha OTiuBe. [Ipu 3TOM MOCTYIIEHUS
OCOJIOHEHHBIX MOPCKHX BOJI B pyciIO 3a()MKCUPOBAaHO HE OBLIO.
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Ha ydactke ot c. OxcnHO 10 c. AHIEr pacupeielieHHe CTOKa
Mexay pykaBamu bosnpiias u Manas [ledyopa npakTuuecku He 3aBH-
ceno oT ¢a3pl IPUIUBHOTO LUKIA U cocTaBisuio 43 Ha 57 % B momb3y
Manoii Iledopsr. [Ipu 3TOM B mpaBoOEepeKHBIX BTOPOCTENICHHBIX PY-
kaBax ['myOokoBckwuii 1 ['oponenkuii [llap TpaH3UTHBIA CTOK OTCYT-
CTBOBAJI, TEYEHUs] B HUX HOCHWJIM HCKJIIOUUTENIBHO PEBEPCUBHBIN Xa-
paxkTep U MHULIMUPOBAIKMCH KOJIEOaHUSIMH YPOBHS BOJIBI HA UX BBIXOJIE
B bonsmyro Ileuopy.

OcHoBHOe nepepacipeaeaeHue cToka B nenpte [leqopsl nponcxo-
JUT B paiioHe c. AHzer, rae oT Maioii [leqopsl BIeBO OTXOAST pyKaBa
YTuep map (nepexomsammii B TyHaposbiit map) u Cpenauii Illap, a
OCHOBHAsl 4aCTh €€ CTOKa 4epe3 «IpOoJINB MeCHHO» COeOUHSIETCA CO
ctokoM bonbioii ITevopsl. Pactipenenenue croka u AMHaAMHKA PEBEP-
CHUBHBIX TEUEHHI B 3TOM Y3JI€ B XOJ€ NPHJINBHOIO IIUKJIa HOCHT HC-
KIIIOYHUTENFHO CIIOXKHBIA XapakTep U SIBISETCS KIFOYEBBIM (PaKTOPOM
00BOIHEHUS 3aMaJHOM YacTH JeNbThl [leuopsl.

[TomyuenHbIe B X0/1€ 3KCHEIUIIUH JAHHBIE UCIIOIb30BAHBI IIPH I10-
CTPOEHMH (C HCTIOJIIb30BAHUEM OTEUECTBEHHOTO NTPOrPAMMHOTO KOM-
mwiekca STREAM_2D), kanuOpoBke U BepuUKAMU JBYMEPHON
TUAPOIUHAMUYECKON MoJienu ycTheBoi obsacTtu [ledops! ot c. Benu-
KOBHCOYHOE JI0 MOPCKOI0 Kpas AenbThl. MoJIeNb M03BOJIIET BOCTIPO-
W3BECTH TUIUYHBIE U SKCTPEeMajbHbIE THJIPOJIOTHUECKUE CUTYallUH,
CBSI3aHHBIE C HAaBOJHEHUSIMH, [IEPEHOCOM 3arps3HUTENEH, yXyIe-
HUEM HaBUTAIIMOHHBIX YCIOBHI M IPOYMMH ONACHBIMH I'MIPOJIOTHYe-
CKHMHU TIPOIIECCAMU U SIBIICHUSMM.

HccnenoBanus BEIIOIHEHBI ITpH (YHHAHCOBOH moiepkke PODU,
npoekT 18-05-60021 «CTok pek U U3MEHEeHHE BOAHOTO U JIeJ0TEPMH-
YECKOTO0 peXXMMa YCThEeBBIX 00JIacTeil 1 MOPCKUX obepexwuii Poccuii-
ckoit Apktuku B XXI Bekey.

IKOJOI'MYECKOE COCTOSAHHUE BOJ BAJITUMCKOI'O
MOPs BJETHUU NEPUOJ 2018-2020 I'T.

Anekcanapos C.B., Cemenona A.C.

AmnaumHUPO, 2. Kanununepao, Poccus
a.s.semenowa@mail.ru

KiroueBnle cioBa: TpO(i)I/ILIGCKOC COCTOSAHHUCEC, XJ'IOpO(i)I/IJ'IJ'I «an,
300IIIAaHKTOH, KIIBETCHUEC» BO, Banrwuiickoe MOp€.
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Bantuiickoro Mope xapakTepu3yeTrcsi HU3KMM OMOpa3HOo00pa3ueM
Y 3HAYXTENBHOHN YSI3BUMOCTBIO M3-3a CIIa0OTO BOJOOOMEHA. JBTPO-
($upoBaHne BOJ U UX «LBETEHHE» IPU PAa3BUTHH MOTCHIIMAIBHO-TOK-
CHUYHBIX CHHE3eJICHBIX BOJOPOCIeil — BaykHelme npodiaembl bantuii-
ckoro Mops. Poccuiickue Boapl (KaTWHUHTPAICKUH CEKTOP), pacIio-
JIo’keHHBIE B [ maHsckoM OacceliHe, OTHOCATCS K palioHaM ¢ HanOOJTb-
LIMM TOCTYIUICHHEM 3arps3HSIONINX BEIIECTB U «IIBETCHHEM» BOJ B
Banruiickom Mmope. OmHOBpeMeHHOE HccieoBaHue Xnopoduia (mo-
KazaTeys OOMINsS BOJXOPOCHIEH) B TOJIM MEPTBBIX 0CO0EH B 300TUTAHK-
TOHE MO3BOJIAET OLEHUTh YPOBEHb 3BTPOPHUPOBAHUS, «IIBETCHUI» H
KadecTBa BOJ U UX BIIMSHHUE HA 300IUIAHKTOH, KaK BaXKHEUIINNA KOM-
MOHEHT MUILEBON IETIH ¥ UHIUKATOP HeOIaronpusTHBIX U3MEHEHHH.

Hccnenoanns B 1oro-BocToyHol yactu bantuiickoro mops (tep-
Bozb! 1 U3 Poccun) Beimonusnucs 24-30 urons 2018 . u 715 utons
2020 r. xa HUC «Axagemuk bopuc Ilerpos» u «Axamemuk Nodde»
Ha 31 1 24 craHnusx. XiI0poduiul «a» OTOUpAaICs 10 TOPU3OHTaM U
omnpeaensuics  crekTpodoromerpuueckum Metogom 1o ['OCT
17.1.04.02-90. 3001m1aHKTOH OTOMpPAI TOTAIBHBIM JIOBOM JI0 JTHA CE-
ThI0 J[>Kenu, oSl MEPTBBIX 0cOoOei onpenensiach NPHKU3HEHHBIM
OKpalllMBaHHEM HEUTPAITbHBIM KPACHBIM KPACHTEIIEM.

3BTpodHpOBaHUE BOJ U IIBETCHHE) B JICTHHUN MEPHOJ MOTECHIIH-
QJIbHO-TOKCHUYHBIX CHHE3EJICHBIX BOJOPOCIIEH BIUSIOT HA MPOCTPaH-
CTBEHHOE paclpejielieHHe IJIaHKTOHA. B poccuiickux Bopax (Kaiu-
HUHTPAJICKHMIA CEKTOp) pacrpeielieHue XJI0popuiiia «a» 0ObIYHO Xa-
paKTepu3yeTCsl MOBBIINIEHHBIMU BEJIMYMHAMH B IPUOPEKHOM paroHe,
oco0eHHO BIONb mobepexbs Cambuiickoro nomyoctposa u Kypui-
CKOI1 KOCHI, M CHIDKEHHEM B OTKpeIToM Mope. B 2018 u 2020 rr. B
npubpexxHOM paiioHe (710 rryOuHb! 20 M) ObUTM HAUOOBININE KOHIICH-
Tpauuu xjopoguia «a», B cpeanem 4,3 u 5,3 Mr/m®, KoTopble CHH-
KaJIMCh C y/IaJIeHHEM OT Oepera B cpeanem 10 3,7 u 3,3 mr/m® Ha riny-
ounax 20-40 M u 110 2,7 1 3,2 mr/m® B riry60K0OBOIHOI 30HE (> 40 M).
o xnaccudurannu Tpoduyeckoro craryca Bog banruiickoro Mops B
npuOpeXxHOM paiioHe ObLIO 3BTPOGHOE COCTOSIHUE (XITOPOPHILT «ax» >
4,0 mr/m%). Tlo knaccudukanuu KadecTsa Boj banTmiickoro mops,
xjopoduin «a» > 4 Mr/m® oTpa)kaeT «yJOBIETBOPUTEIBHBINY YpPO-
BeHb (1l xmacc) U COOTBETCTBYET aKBaTOPHUSIM, HA KOTOPBIE BIIHSET
MIOCTYTIEHUE 3aTrPA3HSIONINX BEIIECTB U «IIBETEHHE» BOA. MopucTee

345



Cexuust 3 «PaunoHabHOE UCIOIB30BAHUE PECYPCOB MOPCKOM CpesibD»

(rmy6oxe 20 M) TpohHOCTH CHMKATIACH 10 ME3OTPO(PHOTO COCTOSIHHSA,
1 HaOJromasics «xoporuii» yposeHb (Il kiracc) kauecTBa BOI.

3o0mIaHKTOH OBl mpeacTasieH 31-35 BuaaMmu, cpeau KOTOPBIX
0 YMCIIEHHOCTH B OMoMacce TOMUHUPOBAJIM BECIIOHOTHE PaKooOpas-
HBIE, IPU BBICOKOH JI0JI€ KOJIOBPATOK U BETBUCTOYCHIX PAKOOOPa3HBIX
B NpHOpexXHOM paioHe. IIpocTpaHCTBEHHOE pacmpeneneHue 300-
TUTAHKTOHA TTOBTOPSUIO pacmpeieieHine oonins puToriaHKToHa (XJI0-
podwnmia «a»). B mrone 2018 r. m 2020 r. MakCUMaJTbHBIE 3HAYCHUS
yuciaennocty (151 u 127 Teic. 3k3./M%) u 6uomaccs (1,35 u 1,18 r/m®)
300IUIaHKTOHA OBUIM B NPUOpEKHOM paiioHe (o riryouHsl 20 M), C
ylaleHueM oT Oepera u yBelIM4eHUeM TTIyOHHbBI OHU CHUKAJINCh B 2—
3pazaB2018r.u 1,5 paza B 2020 r.

OBTpOhHUPOBAHUE BOJ ¥ YBEIUYCHUE OOMIMS (PUTOIIAHKTOHA, KaK
KOPMOBOH 0a3bl, OKa3bIBalIO HE TOJNBKO MOJIOKHUTEIHLHOE BIMSHHUE HA
Oo0MIIMe 300TUTAHKTOHA B TpUOpekHOU 30He. OTHOBPEMEHHO B TIPH-
OpeXHOM paiioHe Bo3pacTaia JOJsi MEPTBRIX 0COOEH B 300IIAHKTOHE
(7,7 % n 6,7 % uucnennoctu B 2018 u 2020 r.), KOTOpas CHUXKaJIACh C
yrnanenuem ot o6epera 10 4,3 % u 2,8 % Ha riryounax 6onee 40 M, T.e.
B YCJIOBUSIX OTKPBITOTO MOPs. DBTPO(PUPOBAHUE U IBETCHUE» BOA
Bbantuiickoro Mops 0Ka3pIBatOT HETATUBHOE BO3/IEHCTBHE HAa 300JIaHK-
TOH, BEA K YBCJIMYCHUIO JOJIN MEPTBBIX OPTraHU3MOB. YBennuenue aH-
TPOIIOTEHHOT'0 BO3/IEHCTBHS M N3MEHEHHS KIMMara, CIIOCOOCTBYIOLIE
«UBETEHHIO» TOKCUYHBIX BOAOpOCIEi, OyIyT yBEIWYMBAaTh HETATHB-
HBIE MTPOIIECCHI B 300IUTAHKTOHE H B IIEJIOM B MOPCKOM SKOCHCTEME.

'uAPOJIOIO-THAPOXUMHUYECKHUE YCJIOBUA
MOPA COAPYKECTBA B BECEHHE-JIETHE-OCEHHUU
AHTAPKTUYECKHWI NEPUO]]

Apramonosa K.B.}, Fanrnyc U.A.?

Y BHUPO, 2. Mockesa, Poccus
2MIY, 2. Mockea, Poccust
ksusha.vniro@gmail.com

KuarwueBbie caoBa: wmope CoapyxectBa, 3amuB Ilproxc,
ITOBEPXHOCTHBIE BOJIBI, TEMIIEPATypa BOJIBI, PACTBOPSHHBIN KHCIOPOI,
OMOIreHHBIE JIEMEHTBI, CE30HHAS M MEKI0J0Basi H3MEHUHMBOCTbD.
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Mope CoapyxecTBa — 0JHO U3 IPUMATEPUKOBBIX MOpeil AHTapK-
TUZBI, PACIIOJIOKEHHOE B MHI0OKEaHCKOM cekTope KOxHoro oxeana,
Ha Oepery KOTOpOro HaXOAWUTCS POCCHUIICKas aHTapKTHUYECKasl CTaH-
uus [Iporpecc.

Ha ocHoBe MHOTOETHUX UCCIIEIOBAaHUH, ITOJYICHHBIX B TIEPHOJ C
2008 mo 2020 rr. B cOCTaBe pOCCHUICKON aHTAPKTHUECKOU DKCITCIH-
uuu Ha HOC «Ax. ®enopos» u HOC «Ak. TpemHukoBy», npoaHaiu-
3UpOBaHa Ce30HHas (BECHA-0CEHb) U MEXKT0J0Basi N3MEHUYUBOCTH THU/I-
POJIOTO-TUAPOXUMHUUECKUX XaPAKTEPUCTHK B IOBEPXHOCTHBIX BOAAX
Mmopsi CoapyxectBa. [lokazaHo, 4TO B BeCEHHE-JIETHUH aHTapKTUYe-
ckuii mepuoy Ha menbde mops Coapysxecrsa (B 3anuse [Iprojac) dop-
MHUPOBAJIUCh YHUKAIbHBIE U1 KOKHOTO OKeaHa ycIoBuUs, KOTa B IO-
BEPXHOCTHOM CJIO€ Ha0JIF0JaI0Ch IPAKTUYECKHU ITOJTHOE MOTpebieHHe
OMOTEHHBIX 2JIEMEHTOB (/10 HyJIEBBIX 3HAYCHUH ), IPH 3TOM PE3KO BO3-
pacTai KOHIIEHTPAIlUU opraHudeckux popm azora u pocdopa, a me-
peHaceiieHue Bog kuciaoponom gocturano 120-140 %. Ilomyueno,
YTO HAaWOOJbIIAsS CKOPOCTh YOBUIM OMOTEHHBIX 3JICMEHTOB OTMEYa-
Jach BOJIM3W KPOMKH IIPHIIasi C CEpeluHbI IeKadpsl 10 Havaia sSsHBapsi
W COCTaBIIsUIA: AJISI KpeMHHA — 3,2 MKr-aT/i B CYT, Ul HUTPATHOTO
azora— 1,8 Mkr-at/1 B cyT, a U1t MuHepansHoro docdopa — 0,12 mkr-
aT/n B CyT. B yclOBHSX yCTOWYMBOTO MUKHOKIMHA IPOUCXOAMIA
BCIIBIIIKA LBETEHUs1 (PUTOIUIAHKTOHA, KOTOpas HaOiloJanach BU3Y-
QJIHO — BOJIa CTAHOBUTCS 3€JICHOT0 1IBETA C TOHM)KEHHOH MPO3pavyHO-
cTbro. Takue cuTyanuu J0CTaTOYHO peaku Aiisi Boa KOHoro okeaHa,
JIOKaJbHBI ¥ KPaTKOBpEeMEHHBI. B sHBape-QeBpasie orMedancs pocT
OMOreHHBIX IEMEHTOB, ¥ K MapTy-aIfpesiio CoJIepKaHue UX B IIOBEPX-
HOCTHOM CJIO€ B II€JIOM COOTBETCTBOBAJIO 3HAYCHUSIM, HAOJIFOIaEMBIM
B cepelrHe JeKkaOps. YCTaHOBJIEHO, YTO Hamboiee OBICTPO BOCCTa-
HaBJIMBAIMCH KOHLEHTpauuu ¢ochaToB, a coaepkaHUe HUTPATOB K
anpesnto nuib Ha 70 % MOCTUIIIO NeKaOpbCKUX BEJIMYHMH, IIPH 3TOM
CTEXHOMETPHUYECKOE COOTHOIICHHE MEX/y OTACITbHBIMH 3JIeMEHTaMU
B 1I€JIOM cOOIII0AI0Ch U cocTaBisuio B cpeaneM Si/P-POs=22,1 u N-
NOs/P-PO,4=14,5.

[Toxazano, uro ¢ 2008 o 2020 rr. Takue JETHUE «0a3UCHI» B MPH-
OpexHoi akBaTopuu Mopsi CoapyKecTBa HAOIIOTAINCE C Pa3HOM CTe-
MEHBbIO BBIPAKEHHOCTH M 3aBUCENH OT THIPOMETEOPOTIOTHYECKUX
ycnoBui (TIPOJIOIDKUTENTLHOCTH OE3BETPEHHBIX JJHEH U HATMUUEM pa3-
PYLWIEHHOTO TpWIas) B KaXKABIH KOHKPETHBIH TOA. BeineneHs
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ycioBHO Ternibie Toas! (2009 u 2014 1T.), KOr/Ia B MOBEPXHOCTHBIX
Bomax 3anmuBa lIprogc oTMmedanach paHHsSS BereTanus (B KOHIIEC Je-
KaOps) ¥ MHTEHCUBHOE MOTPeOJieHue (UTOTUIAHKTOHOM OHMOTEHHBIX
3JIEMEHTOB, a TAKXKE «XO0JIoAHbIe» Tojbl (2011, 2016 u 2017 rr.), KO-
raa B AekaOpe-sHBape HaOMIOMaINCh JTOCTATOYHO HHU3Kas TeMIlepa-
Typa Boasl (ot 0° no -0,8 °C), BeIcOKHE (ITOYTH 3UMHHUE) KOHIIEHTpa-
LMY OMOTEHHBIX 3JIEMEHTOB U HaJIU4ne OOJIBIIOr0 MAacCHBA JIEJ0OBOIO
npunas. «DeHosoruveckas BOJIHA» €Ile He MPHUIIa, a GOpMHpPOBa-
HUE OTEePEKAIONINX €€ JETHUX «0a3MCOB» B TaKWUX YCIOBHUSAX Tpe-
CTaBIISUIOCH HEBO3MOIKHO.

MHOTIOKOMIIOHEHTHBI OIX0/1 K OLIEHKE
®U3HUKO-BUOJIOTMYECKOI'O COCTOSIHUSI BO/JIbI
B OKPECTHOCTH BBIITYCKA I'OPOJICKUX JJUBHEBBIX
CTOKOB B CEBACTONOJILCKOI BYXTE

Baraes A.B.!, Hukumun B.B.'2, Paysn T.B.%, Bep:kebckan JI.B.!,
Psaoues I0.H.., Ilsiranosa M.B.%, Illep6avenxo C.B.!

Mru, . Cesacmononw
2Cegl’y, 2. Cesacmonons
SUnBIOM, 2. Cesacmonons
a.bagaev1984@gmail.com

KawueBble ciaoBa: CeBacTomnosib, JMBHEBas  KaHAJIM3allHs,
OCCITUIIOTHBIA ~ HAJBOJAHBIA  ammapaTt, B3BEHICHHOE BEIIECTBO,
0aKTEePUOIJIAHKTOH.

AKTHBHas ypOaHU3aIus MOOEPek bs, POCT HACENEHHUS M OTCYyT-
CTBHE IICHTPAIIM30BAHHOW CHUCTEMBI COOpa W OYHCTKHA CTOYHBIX BOJI
TpeOYIOT HOBBIX TOJIXOJIOB K YIIPABJICHHUIO M OTIEPATHBHOMY HAaOIIIO-
JIEHUIO 32 Ka4eCTBOM MOPCKOHM BOABI. M3-3a OTHOCHUTEIEHO HEOOIb-
LIOT0 BPEMEHU KU3HU CTOYHBIX TUIFOMOB JIMBHEBOM KaHAIW3allUd B
porpaMMax MOHUTOpPUHTA cOCTOsTHHST CeBaCTOMOILCKONH OYXTHI OT-
0op Tpo0 HE Bcera MPUXOIUTCS Ha BPeMsT BHITIAICHHAS OCAIKOB.

B Hamem uccnegoBaHuM peLIAIUCh JBE 3aJa4M: BO-TIEPBLIX, TPE-
00BaJOCh OIICHUTh BPEeMsl JKM3HM W JAbHOCTH PaCIpPOCTPAHEHUS
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MHUKPO-IUTIOMOB JI0’KIECBOTO CTOKA; BO-BTOPBIX, IIOKA3aTh, YTO OecIu-
JIOTHBIE CPEJCTBA U3MEPEHUN — 3TO YIOOHBIN, TOCTYIHBIN U HAJeXK-
HBIH MHCTPYMEHT AJIsl IPOBEACHUS OIEPATHUBHBIX U3MEPEHUN HETo-
CPEICTBEHHO BO BPEMSI TOKS.

Paiion nccnenoBannii Obu1 orpanndeH CeBacTONMONBCKON OyXTOH
(r. CeBacromnods, foro-3anagHas 4acTh m-oBa Kpeim, Poccust). s wc-
cieoBaHus ObUTH BBIOpaHBI TPH W3BECTHBIX BBHITYCKA JIMBHEBOW Ka-
HaJIM3alK: B ApTHIUIEPHICKOM OyXTe, B paiioHe TIshKa B ATIOJIIOHO-
Boii Oanmke m Ha CeBepHOit cTopoHe B parione 1. ['omtanmus. C des-
pans mo uronb 2021 1. mpoBogMiics 0TOOP MPOO BOJBI HA YETHIPEX
CTaHIIMAX, PACIIOJIOKEHHBIX 10 HOpMaH K Oepery. BpemeHHoit npo-
MEXYTOK 0TOOpa Tpo0 BKIIOYAN MepHoj, 0e3 BBIMAJACHUS OCAIKOB
(dboHOBBIC 3HAUCHHS), BO BPEMS HITH Cpa3y MOCIE OIS U Ha CIETy-
IolIKe CYTKH mocie qoxas. s ananusa npoO NpUMEHsIICs pOToY-
we1ii utometp CytomicsTM FC 500. [lapamrensHO 0TOOpY mpob ¢
MOMOILBI0 OECIMIOTHOIO HaZBOAHOTO arllapara OpUrHHaIbHON KOH-
CTPYKIIMH MPOBOIUIOCH H3MEPEHUE TEMIIEPATYPBI M COICHOCTH MOP-
CKOM BOZIBI HA MIOBEPXHOCTH C TTOMOIIbI0 natunka TMA-21 npu nBu-
KEHUU TajcaMd BAOJIb W Tomepek nonurona. llposenena Ttaxxke
OLICHKA CTETICHH BIUSHHUS JUBHEBBIX CTOKOB C MIOMOIIBIO COTPSIKEH-
HBIX YpaBHCHHMI niepeHoca u n1udy3uu B3BeCH.

UucneHHOE MOJIEIMPOBAHKE MI0KA3aJI0, YTO AMHAMMKA TEUCHUH U
TypOynenTHas 1 y3ns B TOBEPXHOCTHOM CJIO€ OIMPEIENISIOT OBICT-
poe ociabiieHre KOHIIEHTPaIuY B3BECH BOJIM3H TOYKH BBITYCKa B Te-
YEeHHE TIEPBhIX HECKOJIBKHUX CYTOK. AHAIIM3 MPO0O BOJBI MOKA3all, YTO
KOHIIEHTPALMsl B3BEIICHHBIX YacTHIl B JIMBHEBBIX BOJax (OKOJIO
2x107 yacT./Mi1) KaK MpaBWiIoO Ha 2 MOPSAKA BbIIE (POHOBBIX 3HAYE-
HUii TpuHKMMaroeit Mopckoit Boasl (okoso 0,1 x 108 wact/mu). Io-
CTYIUICHHE JIMBHEBBIX BOJA B AKBATOPHIO OYXTHI BEJIO K 3HAUNTEIb-
HOMY YBEJIMYEHHUIO YHCIEHHOCTH OaKkTeprorankrona (1o 0,8 x 10°
kJ1/mut). DOHOBBIE 3HAUCHHS COJIEPKAHUS B3BECH U MEKPOOPTaHU3MOB
B BOAax OyXThl BOCCTAHABIMBAJIMCH CITyCTSl CYTKH IOCJIE CHIBHOTO
muBHS. M3MepeHus TemmepaTypbl M COJICHOCTH MOKa3aid HaJIN4ne
€J1200T0 TIOJIOKUTENFHOTO TPAIMEHTa B TEMIIEPAType U COJICHOCTH B
HaIpaBleHUH OT Oepera, 4To XOPOIIO COOTBETCTBYET MPEATIOI0NKE-
HUIO 0 OBICTPOM IEpEeMELINBAHUH.

HUccnenoBanue BBITIONHEHO NP (HUHAHCOBOH mojyiepkke PODOU
u r. CeBacTorons B paMKax Hay4Horo npoekra Ne2(0-45-920019.
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THUIIbI KOH®JIUKTOB IPUPOAOIIOJIB30BAHUSA
B IIPUBPE’KHOMU 30HE

bapunosa I'.M., Paokosa O.U., Kpacuos E.B.,
Pomanuyk A.10., Ymakosa JI.O.

b®Y, o. Kanununepao, Poccus
ecogeography@rambler.ru

KiroueBble cJIoBa: MPUPOIHO-PECYPCHBINH MOTCHITNAT, PETHOHABLHBIC
(hakTOphl, KOH(DIUKTHI WHTEPECOB, TUIBI KOH(DIUKTOB, TPHHIIIIHI
9KOJIOTH3AIIHY.

115t ycTOMUMBOTO pa3BUTHSA IPUMOPCKHUX peruoHoB Poccuu 60I1b-
[I0€ 3HaYCHUE UMEET y4eT PEerHOHANbHBIX (DaKTOpPOB, BKIIOYAs pa3-
HOOOpa3une MPHUPOIHBIX YCIOBUH M PECYpCOB, COMUATBLHO-9KOHOMHU-
YECKUX U Te03KOJIOTMUECKUX OCOOCHHOCTEW. B crparerusix u mpo-
rpaMMax pa3BUTUS MHOTHX TPHUMOPCKHMX PErHOHOB B KauecTBe
HanboJiee MPUOPUTETHBIX HAIIPABIICHUHN BCE Yallle Hapsay ¢ MOPEXo-
3SMCTBEHHBIM OCBOEHHEM BBICTYNAIOT peKpeauuss U TYypu3M. OTOT
CEKTOP SKOHOMHKH 0azupyercsi Ha IPUPOIHO-PECYPCHOM TOTEHIIH-
aime Mopckux mobepexuit. HayuHoe oOocHoBaHWe W pazpaboTka
MPUHIUIHAIBHBIX TIPEUIOKEHHH, HAlpaBICHHBIX Ha COXpaHEHHUE
MPUPOAHOTO MOTEHIINANIA U 37I0POBBS HACEIICHHUSI, aBTOPHI CBSI3BIBAIOT
C MMHUMM3ALIMEH MHOXKECTBA PUCKOBBIX CUTYyallnii, BEI3BAaHHBIX NPH-
POJIHBIMY U TEXHOTEHHBIMH KOH(PIUKTAMHU TIPUPOJIOTIONB30BATENICH B
KOHTAKTHOW 30HE «CYIIa-MOpe».

OnHaxo elle He CyNMEecTBYET eJMHOT0 KOHIIENTYalbHOr0 U HopMa-
THUBHO-TIPABOBOTO OTpezeNieH!s] OeperoBoil (mpuOpekHOi) 30HEI, a,
ClIeZIOBATEIIHHO, U TUIAHUPOBAHMS X035 HCTBEHHOH JIEITEILHOCTH B €€
npenenax. Y CIOXKHSET perieHne npo0ieM IIIaHUPOBaHUA U yIIpaBJie-
HUS Pa3BUTHEM NPUOPEXKHBIX (OEPETOBBIX) 30H HEPEHIEHHOCTH BO-
MPOCOB OIpEJIeNICHNs] UX TPaHUIl. B 3THX yCIOBHAX HEOOXOIUM TU]-
(hepeHIMPOBaHHBII MOAXOM K PasHbIM ydyacTKaM MOPCKHX MoOepe-
KU, KOTOphIE OTIMYAIOTCS MPUPOJHBIMU YCIOBUSMH, PECYpCHBIM
MOTEHIIMATIOM U CTETICHBIO X03IHCTBEHHOT'O OCBOCHHUSL.

B ycoBMSX MHTEHCHBHOTO CYIOXOJICTBA, HE(TEra3oJ00bIYH U
PBIOOIOBCTBA B MPUOPEKHBIX 30HAX, OTCYTCTBHSI COOTBETCTBYIOILEH
HOPMAaTUBHOM M IIPAaBOBO 0a3bl OpraHM3ally U yIIPaBICHUS Pas3Iny-
HBIMHU BHUJIAMH TIPUPOJIOTIONH30BAHUS BCE YaIlle MPOSBIISIOTCS OCTPhIE
SKOHOMHKO-3KOJIOTHYECKHE KOH(IIMKTBI MEXIY MPHPOAOIOIb30Ba-
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TENSIMHU, KOTOpbIE BEAYT HE TOJBKO K AecTabmnnzanuu (yHKINOHU-
poBaHUs NPUOPEKHBIX FEOIKOCUCTEM, HO M K BECbMa 3HAUUTEITbHBIM
COLUATEHO-KOHOMHYECKUM MOCIIEICTBUSM.

B ocHOBE 3KOHOMUKO-9KOJIOTHYECKUX KOHGUIMKTOB - OTCYTCTBHE
00IIErocyAapCTBEHHON CTPATEervy Pa3BUTHS MIPUOPEKHOM 30HBI, CH-
CTEMHOCTH PpETyJUpPOBAHUS HMHTEPECOB IPHPOJONOIb30BATENEH.
[Inoxo cornacoBaHbl MeXIy COOOH, K MpUMEPY, HHTCHCU(UKALHS
Pa3BUTHSA CENBCKOIO X035ICTBa, yCUICHHE YPOaHU3aLUK U pa3Melle-
HUS B OeperoBoii 30He MPOMBIIIICHHBIX U BOGHHBIX 00BEKTOB, B TOM
YHCIIe YKOJIOTMYECKH BPEIHbIX.

B nensx ycrpaHeHus KOH(JIMKTOB MEXIY IPUPOIOINOJIB30BATE-
JSIMH aBTOPaMHU pa3palaThIBaeTCsl TUTIOIOTHSI KOHMIUKTHBIX CHUTYa-
Ui TpUOPEKHO-MOPCKOT0 MPUPOIOIIOIL30BAHNS HA OCHOBE KOHIIETI-
TyaJIbHO-METOJOJIOTUYECKOr0 TOAX0/a 0 HECKOIBKHM OCHOBa-
HUSIM — C YY€TOM NPHYMH BO3HUKHOBEHUS, CTETIEHN OCTPOTBHI, OIlac-
HOCTH JIJIs1 3/I0POBbsI HACEJICHUS, MACIITAOHOCTH M TIPOIOJKUTENLHO-
CTH HPOSIBIICHUSL.

[Ipupoanbie KOHGIUKTEI aBTOPHI YBSI3BIBAIOT C: 8) AHOMAJIbHBIMU
aTMOC(EPHBIMHU MPOoLieccaMy (CHUITbHBIC BETPBI, KBTI, TPOMOBI, HH-
TEHCUBHBIE JTUBHU, TYMaHBI, OOJIEZICHeHNE, XKapa u Jp.); 0) TuHaAMHE-
YEeCKUMH 3KCIlecCaMU (3€MIIETPSICEHNUs, CKIOHOBBIE MPOIIECCHI, T.d.
OTIOJI3HH, OCBINH, 3PO3HUsl, OBPAru U IIp.); B) TUAPOIOTUIECKUMH CO-
OBITHAMU (HArOHHBIC HABOAHEHHS, TPUOPEIKHBIC JIbbI, BOJHOBAS a0-
pasus OeperoB); ) MHGEKIIMOHHBIMH 3a00JI€BAHUSMY YEIOBEKA U JKU-
BOTHBIX (KJIeleBble MH(EKIIUH, JISNTOCIUPO3 U JIp. ).

AHTpONIOreHHbIE KOH(JIUKTHI B KOHTAKTHOM 30HE CyIlia—Mope 00Yy-
CJIOBJICHBI XO3SICTBEHHOM AEATENLHOCTBIO - NOOBIYel HedTH, Tpa-
BUHHO-TIECYAHBIX MATEpPHANOB W JAPYTHX MOJE3HBIX HCKOIAEMBIX;
CTPOUTENECTBOM THAPOTEXHHUYECKUX U OEpero3allluTHBIX COOpYKe-
HUH (TOPTHI, He()TSHBIE TEPMUHAIIBL, OYHBI U JIP.); CyJI0OXOJCTBOM, PhI-
00JI0BCTBOM; ypOaHU3alMEH, JECONOJIb30BAaHUEM, CEIILCKUM XO3Si-
CTBOM; TYPUCTCKO-PEKPEAIIMOHHON JeSITENBHOCTBIO H JIP.

[To HeraTUBHBIM MOCIEICTBHUSIM U OMTACHOCTH JUISL 3/I0POBBS Hace-
JICHHUS BBIACISIIOTCS KOH(JIUKTHI, BBI3BAHHBIC 3arps3HEHHEM aTMO-
cdepHOTro BO3ayXa, MPUOPEKHBIX aKBATOPH (COPOC CTOYHBIX BOJI,
JaMITMHT, HECAaHKIMOHKpoBaHHbIe cBasiku ThO u ap.), cokpaiiennem
Oepero3anIuTHBIX JIECOB, 3€JIEHBIX 30H, OMOPa3HOO0Pa3Hsl, XAOTHIHON
3aCTPOUKON MPUOPEKHBIX TEPPUTOPUH H T.1I.

Mo crenenn ocTpoTH KOHMIUKTHI TIOpa3ieICHbl Ha YeThIpe KaTe-
ropud. OueHb OCTPHIA KOH(IUKT C YCTOHYMBOW aHTPOIIOTCHHOM
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TpaHchopMaLueil TeocucTeM, XapakTepu3yeTcs 3aMelIeHHeM Mpu-
POIHBIX F€OCHCTEM IPUPOJHO-TEXHOTCHHBIMU CUCTEMaMH, (POPMHUPO-
BaHUEM 3HAYUTENBHBIX 30H HAPYLIEHHBIX 3€MEb.

Octpblii KOHQIUKT BBI3BIBAETCS] 3HAYUTEIBHBIMU IPOTUBOPEUH-
SIMM TIPUPOJIOTIONB30BaTENEN B JTOCTHKEHUM MOCTABIEHHBIX LENEH,
HWHTEHCUBHBIM HCIIOJIb30BaHUEM 0CO00 LIEHHBIX KOMIIOHEHTOB I€0CH-
cTeM. AHTpONOTreHHas TpaHCOopMaIisl MPUPOAHBIX KOMIUIEKCOB HO-
CUT YCTOWYMBBIN XapaKTep, UX BOCCTAHOBIEHUE BO3MOXKHO IIPH IIpe-
KpaIlleHW! aHTPOIOTE€HHON NEATEIBHOCTH M CHIDKEHUM HAarpy3KH B
TE€YEeHHE JJIUTEILHOTO BPEMEHH.

YMepeHHO-0CTPbI KOHGUIUKT OIpenesnseTcs NPOTHBOPEUUSIMU B
LIEJISIX pa3BUTUSA MIPeNNIpUHUMATENEH, SKCTEHCUBHBIM OCBOEHHUEM UMU
MPUPOAHBIX PECYPCOB. AHTPOIIOTeHHAs TpaHchopManus IPUPOIHBIX
KOMILJIEKCOB 0€3 HapyIIeHUH JIMTOreHHONW OCHOBBL. B03MOXKHO mMoJI-
HO€ BOCCTAaHOBJICHHE IIPY YMEHBIIIEHHN aHTPOTIOT€HHOW Harpy3KH.

B xareropun cinaObIx KOH(IUKTOB — CUTyallu 0€3 BBIPaKCHHBIX
MPOTHBOPEYHH, C OTHOCHTEIILHO COATAaHCUPOBAHHBIM Pa3BUTHEM. AH-
TPOIOT€HHbIE HAPYLICHUS JIETKO 0OpaTUMBbI IPH CHIKEHUU aHTPOIIO-
TE€HHOT'0 BO3JICMCTBUS, 3arpsA3HEHUE BOAHON U BO3YIIHON CpEIbl HE
MIPEBBINIAET MIPEAEIBHO JOMYCTUMBIX 3HAYEHHH.

PeanbHple W mOTEHHUANBHBIE KOH(DIUKTBI COMPOBOMKAAIOTCS
TpaHchopmanmeit mpuoOpexHBIX TeocucTeM. I peabHBIX KOH(IIHK-
TOB XapaKTepHa yCTOWYMBasl TpaHC(HOPMaIUs T€OCUCTEM, BILIOTH JI0
WX TIOJHOM JAerpajalyy, 3HAYUTEIbHBI IUIOMAAN HapYIIEHHBIX 3e-
MeJlb, TPeOYIOIINX PEKYIbTUBALIMH; 000CTPSIIOTCS MPOOIEMbI SKOJIO-
rudeckoit 6e3onacHoctH. [loTeHManbHbIe KOHPIUKTH TPEOYIOT BEI-
SIBJIICHUS [TPEITOJIaraeMbIX TPOTUBOPEUHI XO35IICTBEHHOTO OCBOEHUS
0c000 LIEHHBIX B MPHPOJIOOXPAHIEMOM M PEKPEAIMOHHOM OTHOIIIe-
HUY NPUPOAHBIX CUCTEM U MX KOMIIOHEHTOB.

K npumepy, Ha KanuHUHTpa1cKOM MOPCKOM ITOOEPEXbe B IOCIIE -
Heil yeTBepTH XX Beka JOMUHUPOBAIN peasibHble KOHPIUKTHL. C UH-
TEHCUBHBIM Pa3BUTHEM TYPHUCTCKO-PEKPEALMOHHON AEATEIbHOCTH,
paciIpeHreM 3aCTPOUKH TOPOJIOB, HHTCHCU(DUKAIMEH TOOBIYU SH-
Tapsi, CTPOUTEIHCTBA HOBBIX aBTOMAruCTpaell OCHOBHOM NMPUYNHOU
peabHBIX KOH(IMKTOB 3/I€Ch CTaNa XO35MHCTBEHHAS IS TEIBHOCTD.

Br1siBiieH psia TpeHI0B pa3BUTHSI KOH(QIMKTHBIX CUTYallUi Ha MOp-
CKHX TTOOEPEXBSIX:

— CHW)XEHHE MPUBJIEKATEIIbHOCTH T€03KOCHCTEM;

— HapylleHHE HX INPUPOAHO-PECYPCHOTO MOTEHLIHAIA U IpH-
POIHO-KIIMMAaTHYECKUX YCIOBHUN CaHUTapHO-KYPOPTHOIO JIEUYEHUS,
OTIBIXa M TypU3Ma HACETICHHS,
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— OTTOK PEKpPEaHTOB M3-3a YXYJIUIEHHUS 3CTETHUECKUX YCIOBUH B
pe3ysbTaTe 3arpsA3HEHHs MOOepek b HEPTEMPOAYKTAMH, TUIACTHKOM
U IpYT'MMHU KOHTAMUHAHTaMH.

PaiionupoBanue n 30HUpOBaHNE KOHMIMKTHBIX CUTyallui MO3BO-
JIUT B JabHEHIIEM OTKOPPEKTUPOBATh CYLIECTBYIOIIIE METOBI ILIa-
HUPOBAHUS M YNPaBJICHUS! NPUOPEKHON 30HOI Ha OCHOBE CHUCTEMBI
MPUHLUIIOB:

1. mpuHIMI [penyNpeXICHHS, YUYUTHIBAIOLIETO HHTEPECHl HE
TOJILKO HACTOALIECTO, HO M OyIYIIMX HMOKOJIEHH, COTJIACOBAHUSI KO-
HOMUYECKHX, 3KOJIOTHYECKUX M COLUAIBHBIX HHTEPECOB, YCIOBUH U
(hakTOpOB MpH MJIAHUPOBAHUN M OCYILIECTBIICHUU X035 CTBEHHOMH Jie-
SITENBHOCTH;

2. MpUHIHUI y4yeTa (DaKTOPOB BPEMEHH, HEONPEACICHHOCTEH H
[IPOCTPAHCTBEHHBIX OIPAHUYCHUH TPUOPEKHBIX 30H;

3. MPUHIMIT 3KOJOTHIECKON Oe30MacHOCTH U 30pOBhecOepexe-
HUS HaceJeHUs.

JanbHeilliee uccne10BaHUE aBTOPHI CBS3BIBAIOT ¢ COBEPLICHCTBO-
BaHUEM METOMK OLIEHKH PUCKA U KOH(PIMKTOreHHOCTH T€OCUTYallnH,
JeTanu3alueil mpeacTaBIeHn 00 H3MEHEHNHT IPUPOIHBIX YCIOBUH U
TEXHOTEHHBIX (aKTOPOB B MPUOPEKHOM 30HE.

HOBBII COPBEHT HA OCHOBE BOJIOKHA,
HUMIIPETHUPOBAHHOTI'O ITMAPOKCHU/0OM KEJIE3A(+3)

Bbexun H.A., Koznosckasi O.H., Illudenxan F0.I'., lopruii U.HA.

MI'U, 2. Cesacmononw, Poccus
dovhyi.illarion@yandex.ru

KaioueBble ciaoBa: akpuiatHoe BosiokHOo, Fe(OH)s, copbenr,
copO1HsI, MOPCKask PATUOXUMHUS, PATUOHYKIIHIbI.

Briepsrie mpemioxker 1 pa3padoTaH METO.T OJTYUYSHHUS ITOJIMAKPH-
nouutpunsHoro BosiokHa (ITAH), umnperauposannoro Fe(OH)s, co-
JeprKaIero XuMuuecku 3akperiennsiii Fe(OH)s ¢ ucmons3oBanmem
(deppata Hatpus kak okucnutens [IAH. JlanHas MmeTtonuka siBIseTCs
0oJiee MpOCTOl ¥ SKOHOMHYHOW B CPABHEHUH C U3BECTHOM M3 JIUTEPa-
Typsl — ocaxaerne Fe(OH); aMMuakoM Ha BOJOKHO.
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[IpoBeneHO HCTIBITaHKE TTOYIEHHOTO COPOEHTA B JTA0OPATOPHBIX
Y OKCIIEANIIMOHHBIX HCCIIeIOBaHUAX. B 1ab0opaTOpHBIX YCIOBUSAX U3Y-
YeHa coOpOLMs CTaOWIBLHBIX U30TOMOB (hocdopa U OCPUILTUS U3 MOP-
CKOW BOJBI B CTATHYECKHUX U JUHAMHUYECKUX YCIOBHAX. Y CTAHOBIICHBI
KO3 (UITUEHTHI pacTpeieieHns, TMHAMIYECKUe W TIOJTHbIE THHAMHU-
yeckue 0OMeHHBIE eMKOCTH copOeHTa 1o ochopy 1 OepruHio, U3y-
YEeHbl M30TEPMBbI M KUHETHUKA COpPOLUM 3THUX 3JeMeHTOB. [loka3aHbl
0oJjiee BBICOKHE COPOIMOHHBIE XapaKTEPUCTHKH MOJIYYEHHOTO COp-
OeHTa 10 CPaBHEHHIO C BOJIOKHOM, ITOYI€HHBIM KIIACCHYECKHAM CITO-
cobom.

B skcnennIoHHbBIX YCIOBHUIX MPOBEPEHO H3YUYEeHUE COpOLMH pa-
nuonykmmunos 'Be, 3P, 3P, 210pp, 2%*Th ga npupoanoM conepkanuu
W3 KPYIHBIX PoO MOpPCKOH BoJbl. [TokazaHbl BHICOKHE CTEIICHU H3-
BJICUCHHA JAaHHBIX paJUOHYKINUIOB.

Hccnenoanne BhImonHEHO TpH (hHAHCOBOH moanepkke PODU
B pamkax HayyHoro mpoekta Nel9-33-60007 (xomkypc «llepcrek-
THBa»), TOCYJIapCTBEHHOIO 3aJaHusi MUHHCTEPCTBA HAyKHU U BBIC-
mero obpazoBanus Poccuiickoit @enepanuu (Tema «OKeaHOIOTHYE-
ckue mporecch» Ne 0555-2021-0004).

ITAIIbI 3BOJIIOIUU KJIMMATA U PACTUTEJIBHOCTH
HUMKHEI'O ITIOBOJI’KBS B ITOCJIEJHHUE 16 ThICAY JIET
N UX KOPPEJISINUA C KOJIEBAHUAMM YPOBHSA
KACIIUUCKOI'O MOPA

Bboanxosckasa H.C.

MI'Y, e. Mocksa
nbolikh@geogr.msu.ru

KimroueBnie ciaoBa: Ilaneokacmuii, MO3JHENCIHUKOBLE, TOJOLEH,
TPAHCTPECCUBHBIE U  PETPECCHBHBIC  CTAJHMH, KIMMATHUYCCKHE
U3MCECHCHHU, ITAJIMHOJIOT .

Opomorus sanamadTor Ceseproro [lpukacnust B MOCIEIHUE
16 Teicsd et ObLIa 00YCIIOBIIEHA U3MEHEHUSIMH KJIMMaTa U KoyeOa-
HUAMH ypoBHA Kacnuiickoro Mopsi. 9TOT UHTEpBaJ B UCTOPUU IPU-
POIIHOM Cpebl pacCMaTPUBAEMOTO paiioHa OXBATHIBAET BPEMSI MAKCH-
MaJIbHOM CTaJ1H PAHHEXBAJIBIHCKON TPAHCTPECCUH — OJJHOM U3 CaMBbIX
3HAYUTEIBHBIX TPAHCTPECCUI B UCTOPUH TUIeicTolieHoBoro Kacnus u
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npumepHo 11 500-jeTHHI mEepHOa TOJOLIEHOBOH HOBOKACIIHHCKOM
TPaHCTPECCUH, UL KOTOPOH PEKOHCTPYHMPOBAaHBI MHOTOKpPATHBIE Ma-
JIOaMIUTUTY/AHBIE TPAHCTPECCUBHBIE U perpeccuBHbIe (BaykTyanun. B
Ceseprowm [Ipuxacnuu B BeiciIyto (ha3y CBOEro pa3BUTHUs paHHEXBa-
JBIHCKUH OacceiiH mocturan adc. ormeTok +48-50 M (coBpeMeHHBIH
ypoBeHb Mops -27,16 M). B MakcUManbHYIO CTaaui0 TPAHCTPECCHH
(dopmupoBanack ToiIa moKoaaaHex ruH. bonee 30 pannoyriepoa-
ueix (1*C) mar B muamasone 16270680 — 12860+550 kaneHIapHBIX
JeT Hazaj (nanee — Kall. JI.H.), HOJTY4YEeHHBIX 110 PAKOBHHAM MOJLITIOC-
KOB U3 MECYaHBIX IIPOCIOEB B IIOKOJAIHBIX TIMHAX pa3pe3oB Komna-
HoBKa, Hiknee 3aiimune, Paiiropon, Cpennss Axty0Oa, Llaran Aman,
Yepuslii SIp u ap., a Takxke pesyastatel OCJI u 2°Th/Z4U natuposa-
HUSI IOKOJIaIHBIX TJIMH MO3BOJIMIIN COIIOCTABUTh MAKCHMAJIbHYIO CTa-
JIMIO PAaHHEXBAJIBIHCKON TPAHCTPECCHU C ITAMOM JeTpajaiy OCTall-
KOBCKOH cTafuu Baigaiickoro oneneHeHus: Pycckoit papaunsl (Jleo-
HOB u 11p., 2002; Arslanov et al., 2016).

Pexoncrpykium nannmadTHO-KIMMATHIECKUX M3MEHEHHH, Mpo-
ncxoauBmux B Hikaem IloBomkbe B mociieqaue 16 THICSY JIET, BEI-
MOJTHEHBI aBTOPOM TI0 AaHHBIM MaJIMHOJIOTHYECKOTO aHai3a u abco-
JMIOTHOTO JaTupoBaHus paspeza Cpenusis Axtyba (48°42'c. i,
44°55' B. 11.), pacIOIOKEHHOTO 0XKHEe OJHOMMEHHOTO TOCeNKa Ha
JIEeBOM Oepery p. AxTy0a, u pa3pesza Conenoe 3aiimuiie (47°54' ¢. 1.,
46°10’' B. 1.), Haxoxsamerocs B gonuHe Bonro-AxTy6st B 130 kM foro-
BocTtouHee roc. Cpexnsst AxtyOa (bommxosckas, 2011; bonmnxoBckas,
Makmaes, 2019).

BrinonHeHo neranbHOE MAIMHOJIOIMYECKOe M3YUYEeHHE IMayKd OT-
JIO)KEHUM, BCKPBITBIX I10J] COBPEMEHHOM KAIITAHOBOM MOYBOM B WH-
tepBaie riyoun 1,2—4,0 M B BepxHell yactu pazpesa Cpenusist AxTyoa
W BKITIOYAIONIMX TOJIIY HIOKOJATHBIX TJIMH, a TAKXKE BBIIICICKAIIIHA
1 MOJACTHJIAIONIMHA ee cIOoM. [ moKomagHbIX INIMH paspesa MoIy-
gensl OCJI mater 15 000£1000 u 13 000+£500 n. v. (AHUHA U Ap.,
2017), moxTBepauBLINE pe3ynbTaThl uX *C natupoBanus.

Crnucok M3y4yeHHOM paHHEXBaJbIHCKON MaaMHO(IOPH! BKIIOYAET
okosio 100 TakCOHOB pa3HOro panra. BriepBsie sl OTJIOKEHUN MaK-
CHUMaJIbHOM CTa M paHHEXBAJIBIHCKON TPAHCTPECCUU NOTYUEHBI 1aH-
HBIC O 3HAYHUTEILHOM COJIEPKaHNUU B OOJIBITUHCTBE CIIOPOBO-TIBLIBIIE-
BBIX CIIEKTPOB TAKCOHOB XOJIOJIOCTOMKUX pacteHui (Betula fruticosa,
B. nana, Alnaster fruticosus, Juniperus communis, Dryas octapetala,
Botrychium boreale u nap.), a TakKe COCHBI KEIPOBOM CHOMPCKOI
(Pinus sibirica), sBisOIUXCS XapaKTEPHBIMH BUIaMH PABHUHHBIX U
TOPHBIX TYHJPOBBIX, JIECOTYH/IPOBBIX U CEBEPO-TACKHBIX (DPUTOIEHO-
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30B. O opMUpOBaHNY IIOKOIAJHBIX TJUH B YCIOBHSAX IEPHUIIISLU-
ANBHBIX JTaHIA()TOB CBUAETENBCTBYET YIaCTHE B CIIEKTPaX MBLIBIIBI
U CIIOp MpeCTaBUTENEH TYHAPOBOIA, 00peanbHO-TeCHON U ITYCTHIHHO-
crermoii diaop (Betula nana, B. fruticosa, Alnaster fruticosus, Dryas
octapetala, Botrychium boreale, Abies sp., Picea abies, Pinus sibirica,
Larix sibirica, Pinus sylvestris, Betula pendula, B. pubescens,
Ephedra sp., Artemisia s.g. Seriphidium, Atriplex cana, A. litoralis, A.
verrucifera, Halostachys capsica, Kochia prostrata u ap.) (boiamnxos-
ckast, Maxkmaes, 2019; Bolikhovskaya, Makshaev, 2020).

HeranbHas neTonuch JNaHAMA(THO-KIUMAaTHYECKUX HW3MEHECHUH,
npoucxoauBmux B Hkaem IloBomkbe Ha MPOTSHIKEHUN TOCIETHUX
11500 net, mony4yeHHass HAMU Ha OCHOBAHHUH PE3YJIBTATOB CIIOPOBO-
HBUIBIEBOrO aHaMn3a ¥ *C 1aTMpOBaHMS 03€pHO-CTAPHYHBIX OTJIO-
xeHui paspe3a CosneHoe 3aiimuiie, a TakkKe TOJOLEHOBBIX OCAJIKOB
pa3pe3oB B jenbTe Bonru, oTpaykaeT MHOTOKPAaTHBIE CMEHBI 30HAJb-
HBIX THUIIOB PACTUTCIIBHOCTH U TpaHC(bOpMaHI/II/I 30HaJIbHBIX U UHTpPA-
30HaMBHBIX  coobOmectB  (Bommxomckas, 2011; Richards K,
Bolikhovskaya et al., 2014). Ha npoTsokeHHH TTOCTIEHAX TPHUMEPHO
11.5 TeicsY €T Ha 3TOW TEPPUTOPUN CMEHWINCH HE MeHee 26 ¢a3 B
SBOJIIOLMHU PACTHTENBHOCTH M KanuMara. CornacHo Gonee 20-tu “C u
AMS param (ot 9560+60 no 900+60 5. H.) U UHTEPIONALUOHHBIM
pacderam, onpe/eNeHbl UX XPOHOJIOTHUECKUE TPAHHUIIBIL.

B Hacrosmee BpeMsa B HuxxHeM [loBoiKbe B yCIOBUAX apUIHOTO
KiIMMaTa 30HAJIbHO pa3BUTHI ITYCTBIHA U IOJYITYCTBIHA. Pe?:y.]]LTaTI)I
JETATFHOTO MATMHOJIOTHYECKOT0 aHAIIN3a U aOCOIOTHOTO JTATHPOBa-
HUS U3y4eHHbIX pa3pe3oB (bommxosckas, 2014; bonuxoBckas, Mak-
maeB, 2019; u 1p.) CBUIETENBCTBYIOT, YTO HA TIPOTSHKEHUH TTOCIIE-
HUX 16 THICSY JIET B 3BOJIIOLIUN 30HABHBIX JIAHAMAPTOB 3/1€Ch y4acT-
BOBAJIM Pa3HOOOpa3HbIC EPUTIISIIUATLHBIC U MEXKIISTHUKOBBIE (PUTO-
LIEHO3BI.

Jlis BpeMeHU paHHEXBaJBIHCKOW TpaHcrpeccuu Kacmus pekoH-
CTPYMPOBAHBI CYKIIECCUU PACTHTEIHHBIX COOOINECTB TO3THEICTHH-
KOBbS — MEXCTafuanoB (OEnmuHra u ajepéna) u crajuaina CpeJHu
Ipuac — TYHAPO-CTENH, NEePUTIIAIUAIBHbBIE JIECOCTEIH, TePUTIISAIH-
AJIBHBIC CTCIIH, MCPUTIIAINAIBHBIC PEAKOJICChA U NCPUTIIAIHUAIBHBIC
neca. lllnpokoe y4yacTie MUKPOTEPMHBIX €PHUKOBBIX (hopManuii u3
Betula nana u xycrapHukKoBbIX cooOIecTB u3 Betula fruticosa, B.
nana, Alnaster fruticosus, Juniperus u ap. CBUIETEIBCTBYET O CYpO-
BBIX KJIMMAaTHYECKUX YCIOBHUSX U, BO3MOXKHO, CYLIECTBOBAaHUH OCT-
POBHOM MHOTOJIETHEH MEp3JIOTHI B XOJOAHbIE (CTalHUaNbHbIE) ATAIIBI
OCTAIIIKOBCKOTO O3 1HeIeIHUKOBBS (boauxoBckas, Makmaes, 2019).
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B unrepsaine ~ 115002600 kai. 1. H. B kiiuMaTe 0ojiee 01aronpusIT-
HOM M TYMHUJHOM, 4Ye€M cOBpeMeHHbIH KiauMaT Hukuero IToBomKkss,
npeo01agany JeCOCTEHBIE U CTEMHbIE JaH A Thl, KOTOPBIE B X0
CBOETO Pa3BHUTHS MPOILIH HE OOYEPETHO 7 JIECOCTENHBIX U 7 CTEN-
HBIX (a3. B 3BomoLuy cTenHbIX JaHAmAaTOB, TOCMIOACTBOBABIIUX B
nepuon ~ 2600-840 ka. 11.H., 3a)UKCUPOBAHO 8 (ha3, BEIpaKaBIIHXCS
TpaHc(OpMaLUsIMH 30HAIBHBIX M WHTPA30HANBHBIX (DUTOLIEHO30B.
JloMrHHpOBaHKE, 30HAJIHHOE PACHPOCTPAHEHHE M TpPaHCHOPMAIUU
MyCTBIHHO-CTEMHBIX U MYCTHIHHBIX JaHIAGTOB UMEIH MECTO TOIBKO
B nmocneaaue ~ 840-900 ner.

OcHoBHas crier(uKa IPOTEKaHUs KIMMAaTHIECKUX IPOIIECCOB HA
HCCIIeyeMOM TEPPUTOPHH B TOJIOLIEHE 3aKIFOUAETCS B TPEX SIPKO BbI-
PaKEHHBIX KIIMMAaTHYECKUX ONTUMYyMaX, KOTOPBIM COOTBETCTBOBAIIN
MaKCHUMYMBI TEIUI000ECIIEUCHHOCTH U YBIaXXHEHUS. [ TaBHBIM U3 HUX
OBLT MTO3/IHEATIIAHTUIECKUN onTUMyM (~ 6970-5740 kan. n.H.), KOp-
peIUpPYyEMBIN ¢ TOYCaHCKOM TpaHcTpeccuBHOM cTaaueit Kacmus. Ito
OBLT Tal pa3BUTHS JICCOCTEITHBIX JaHAIIA(TOB, B KOTOPBIX CMEIIaH-
HbIE yOOBEIE Jieca C y9acTHeM I'pada 0OBIKHOBEHHOTO U KaBKa3CKOTO
(Carpinus betulus, C. caucasica), 6yka Boctounoro (Fagus orien-
talis), Bsza (Ulmus laevis, U. foliacea), muner (7ilia cordata), 6epesst
U IPYTUX JIEPEBLEB, a TAK)KE XBOWHBIC OOPBI COCTABIISUIIN JIECHOMU MOsIC
nonuHbl HIKHEH Bonru. brnuskwe apyr mpyry ontumymsr ~ 9500—
9350 kan. 1. H. 1 ~ 4770-4040 kan. 1. H. XapaKTepHU30BAIUCh MCHb-
el TerIoo0ecIeYeHHOCThI0, HO OOJNbIIeH YBIaKHEHHOCTBIO. MM
Takxke ObLJIO CBOMCTBEHHO T'OCHOJCTBO JIECOCTENEH U, B HEKOTOPHIE
¢asel, — creneil. OHAKO OHM OTJIMYAIHCH OT TJIABHOTO ONTHUMYMa,
MeHee OJIaroNpUsATHBIMHU YCIOBHAMH JUISl NIPOM3PACTAHUS HIMPOKO-
JUCTBEHHBIX JIEPEBHEB M MEHBIIUM UX Y4acTHEM B COCTaBe JIECOB.
DTH TpU 3Tara COOTBETCTBYIOT MaKCHUMAaJIbHBIM TPAaHCTPECCUBHBIM
coctosiHusiM HoBokacrnuiickoro 6acceitna. O TpaHCTPECCHBHBIX pe-
*uMax Kacnus cBHAETeNbCTBYIOT Takoke a3kl IPOXJIaJHOTO U OTHO-
CUTEJBHO BIIOKHOTO KiIMMara. B mepBylo odepens, — JecocTenHas
¢daza B unrteppanie ~ 11500-10250 xai. j1. H., OTBeYarolas caprac-
CKOM CTaJIM TO3IHEXBAJIBIHCKON TpaHcrpeccun Kacnus, Kora Ha He
3aHATOM MopeM yactu CeBepHoro [Ipukacnust OpUTH IHPOKO pacpo-
CTpaHEHBI COCHOBBIEC PEIKOJIECHS U JIECHBIE YYaCTKU C TOCIIOACTBOM
ey U MuXThl. Pa3bl OTHOCHTENBHBIX MOXOJOJAHUA W YBIaKHEHUS
KJMMata 3a()MKCUpOBaHbl Takke B MHTepBanax ~ 5540-4770, 2600—
2340 un 500-250 kaun. 1. H. Kpome TOro, TpaHCTPECCUBHBIM PEeXUMaM
MOps oTBe4aH (as3bl MOTEIUICHHUS U YBIXHEHUS KJIMMaTa B UHTEP-
Basiax ~ 8900-8400, 3770-2780, 2080-1720, 1600-1400, 1270-1030
n 670-500 xam. 5. H. PekoHCTpyHMpOBaHHBIE MHUHUMYMBI TEIUIA H
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BJI&)KHOCTH, T.€. IEPUOIbI XOJIOIHOTO H CYXOT0 KJIMMaTa, a TAKIKE UH-
TEPBaJIbl 3HAYUTEIHLHOTO MOTETUICHUS U apuau3anud (OTHOCUTEIBHO
TEIJIOr0 M CyXOro KJIMMara) COOTBETCTBYIOT PErpecCHsM Pa3HOTO
panra. /IBa caMbIX 3HAYHTENLHBIX MUHIMYMa TEII000ECTICYCHHOCTH
U YBJIQXHEHHS MPUXOIATCSA HA paHHEOOpeabHBIN CyOneproa U Ha
MIEPBYIO MOJIOBHHY MO3IHECYOaTIaHTHYeCcKOoro cyonepuosa. [1epBorii
MHHUMYM OTBEYaeT BPEMEHHM MAaHTBIIUIAKCKON perpeccun Kacrus
~ 10250-9500 kar. J1.H., a BTOpOi MUHHMYM COOTBETCTBYET JICpPOCHT-
ckoii perpeccun ~ 1400670 kan. m.H. BuyTtpu unTepBama 9500—
1400 xat. 11.H. BBIIENSIOTCS OHA (Da3a pe3KOro MOTEIUICHUS U apUIH-
3anuu kimMata ~ 2780-2600 kai. 1. H. ¥ 1aTh a3 pe3Koro moxoJio-
JaHWsl M UCCYIICHHMs KinMarta B mHTepBanax ~ 9350-8900, 8400-—
8240, 5740-5540, 4040-3770 u 23402080 xaur. J1. H., KOTOPBIE MOTYT
OTBeYaTh KPaTKOBPEMEHHBIM, HO IITyOOKHUM CHIKEHUsIM ypoBHs Kac-
nusi. Hambonee 3HAYUTENbHBIC W3 HUX OTHOCATCS K WHTEpBaliaM
~ 8400-8240 u 4040-3770 kan. n. H. Bece ¢asb1 moxonoganus u apu-
JM3alMK KJIMMaTta OTIMYaIo FOCIOACTBO HA paccMaTpUBaeMOM Tep-
PHUTOPUU CYXHX CTEMel W MONYMyCThIHb, B KOTOPBIX BEIYIIYIO POJIb
UTpaH KCEPOPHUTHBIE MApEBO-TIOJIBIHHBIC COOOIIECTBA.

[TanuHoNOrHMYecKye NCCIeI0BaHUS BBIIOIHEHBI IO Tporpamme ['3
Ne 121051100135-0 «[Taneokmumarsl, pa3BUTHE TPUPOTHON CPEIbI U
JIOJITOCPOYHOE IPOTHO3UPOBAHHE €€ U3MEHECHUI.

BEPEI'A MOPEW POCCUMUCKOM APKTUKHA
Boabmusinos /I.}Q., Makapos A.C., Ak U.M.

AAHUU, 2. Canxkm-Ilemepbype, Poccus
bolshiyanov@aari.ru

KmnroueBble cioBa: poccuiickas ApkTuka, Oepera, KosjeOaHHs
YPOBHS MOPSI.

CeBepHoe mobepexnse EBpaszum, KOTOpoe MPaKTHIESCKH IEITHKOM
MpUHAUIKUT Poccun, oueHb pa3HOOOPA3HO MO CTPOSHHUIO OEperos.
31echk BCTpEYarOTCSd NPAKTUYECKU BCE W3BECTHBIC THITHI OEperos
MHpa, a MECTHBIE PETHOHAIBHBIE YePTHI MPUAAIOT ApKTUIECKIM Oepe-
ramM HEKOTOpble 0COOEHHOCTH, KOTOPBIE Ha JPYTUX MOOEPEkbiIX HE
BcTpevatorcs. TakuM BaxkHeW M pakropom popMupoBanus 00IHKa
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OeperoB SIBIIIETCSI MHOTOJIETHSSI Mep3710Ta. Taxke 0u4eHb BaXKHBIM SIB-
JISETCS JICIOBBIA PEXUM Mopel, Onaromaps KOTOPOMY MOPCKHE
BOJIHBI M BJIOJILOCPETOBBIC TEUCHHUS BO3ACHCTBYIOT Ha Oepera JIUIb B
HEOOJBIION MPOMEXYTOK BPEMEHH, Koria OeperoBas JTUHHS OCBO-
0oxmaercs OT npurasi. ['opHbIe TOPOIbI, KOTOPBIMHU CIIOXKEHBI Oepera,
TaKKe ONMPEACIIIOT UX O0NMHMK W OeperoBble mportecchl. OMHAKO OC-
HOBHBIM (haKTOPOM JTUHAMUKH OCPEroB SBISIOTCS KOJeOaHUsl YPOBHS
Mopsa. OHH MOTYT OBITh KPAaTKOBPEMEHHBIMH (CHHONTHYECKOTO Mac-
mraba), Takue Kak MPWINBO-OTIUBHBIC U CTOHHO-HATOHHEIC, HO CY-
IIECTBYIOT M BEKOBBIE KOJIEOaHMUs YPOBHS MOPS, 3aBUCSIINE OT TEKTO-
HUYECKOTO CTPOSHUS U TUHAMUKH 3eMHOU KOPBI, OJ1arofapsi KOTOPBIM
MIPOUCXOANT MOABEM H OIyCKaHHUE CYIIH, MPUIEM B Pa3HOE BpeMs U
Ha pa3HBIX ydacTKaxXx. Ho ecTh emé u 3BcTaTHYeCKHe KOJIeOaHHs
ypoBHS MHUpPOBOro okeaHa, 00yCJIOBIECHHBIE M3MEHCHHUSIMU 00BEMA
BOJIBI.

CoBpEeMEHHBIC TaHHBIEC TOBOPAT O TOM, YTO M B HACTOSIICE BpEMS
YPOBEHb OKE€aHa WM OKBUIIOTCHIIMANbHAS MOBEPXHOCTh T'eonza
“MeeT penbed ¢ ImepenaiaMu Mo BEICOTE B Pa3HBIX YYacTKax OKeaHa
1o 180 m [bagrokos, 1982]. MHorue ncciieoBaTey MbITATUCh U bl
TAIOTCSl OTACIHUTH IBCTATUYECKHE (PAaKTOPBI OT TEKTOHHUYECKUX U TI0-
JIYYUTh YETKOE MPEJICTABIICHUE O TOM, YTO MPOUCXOIUT C YPOBHEM
OKeaHOB M Mopel B HacTosimiee Bpems [Peltier, Fairbanks, 2006], oxa-
HAKO K HACTOSIIIEMy BPEMEHH dTa 3a/1a4ya He peileHa. He periena He
TOJILKO TTOTOMY, YTO MaJio ()aKTOB, HO U €MI€ B CIITY NMPEACTABICHUN
0 TOM, YTO YPOBEHb BOJIbI B OKEAHE BCEIICJIO 3aBUCHUT OT TasHUS WU
HapaluBaHUs JICIHUKOB. biiarogaps Takomy apxau3my B HayKe, YCH-
JIUsl YIE€HBIX NI TOHUMAaHUS IPUYXH KoJIeOaHWH YPOBHS BOJBI B OKe-
aHaX ¥ BHYTPEHHMX BOJOEMax HaIpPaBJICHBI TOJBKO HAa TTOBEPXHOCT-
HYIO COCTAaBIISIOIYI0 BOAHOTO OamaHca 3emun. OTHAKO KOJIHMYECTBO
BOJIbI B OK€aHe, MOPSX, KPYITHBIX IPECHOBOHBIX 03E€pax, peKax 3aBH-
CHUT OT MEPHOAMYECKOTO MOCTYIUIEHUS BOABI M3 3¢MHON KOphL. U aTOT
HMCTOYHUK HEOOXOAMMO YUUTHIBAT, JIJISi TOTO YTOOBI 3HATH, YTO TPO-
M30HAET ¢ mobepexkbsiMu Mupa B OsvpkaiiiieM Oyayiiem [Bbobiius-
HOB, 2018]. IlosTOMY HET MPOTUBOPEUHIA B TOM, YTO BO MHOTHX MOPSIX
U JaXe B HMX YacCTIX MPOMCXOAAT Pa3HOHAIPABICHHBIC KOJICOaHHS
YPOBHS MOPS B 3aBUCHMOCTH OT COOTHOIICHHSI TEKTOHUYECKUAX U 3B-
cTaTuyeckuX GakTopoB. JlaHHBIX JIJIs TOTO, YTOOBI HX PAa3ACIUTh MTOKA
HEJ0CTAaTOYHO, ¥ TapaurMa KoueOaHuii ypoBHS MOPs OIIMOoYHa (pe-
JKUM TasiHUS WJIM HapallMBaHUS JICAHUKOB = PEXXUMY YpOBHSI Mupo-
BOTO OKEaHa).

B noknasne nmpuBeieHbl yHUKAIBHBIC TaHHBIE 0000IICHUs CBEICHUIMA
0 KOJICOAHHUSIX YPOBHS B MOPSIX POCCHHUCKOM APKTHKH, MOJIy4YCHHBIC HA
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npotsbkeHny 60 net Habronennii Ha 60 MONAPHBIX cTaHIMAX. Takux
JAHHBIX HE OBUIO HU y OJHOW apKTUYECKOH CTpaHbl U He OyAeT B OIH-
XKaliieM OymyieM u3-3a pe3Koro COKpaleH s 10 KOJIMYECTBY U Kaue-
CTBY YPOBEHHBIX HaONIONEHWI B ApPKTHKE ITOCTe pa3Baja HaOoa-
tenbHOM cetrt CCCP. AHanmu3 coOBpeMEHHBIX KoJieOaHuii YPOBHS MOpEi
B MHOTOJIETHEM MacITabe OCYIIeCTBIIEH KaK MO TaHHBIM O T€0JIOTHYe-
CKOM CTPOEHHH TEPPUTOPHH, TaK U IO «COBPEMEHHBIM TUAPOIOTHYE-
CKUM HaOIOJICHUSM Ha TOJISIPHBIX CTAaHIIMSAX, HA OCHOBE KOTOPBIX CO-
CTaBJIeHa KapTa COBPEMEHHBIX KOJIeOaHNi YPOBHS MOpEH POCCHHCKON
Apkruky. Hanpumep, B perroHe, HOBEpXHOCTb KOTOPOTO JIOJKHA PO-
JOJDKATh OIMYCKaThCS B COOTBETCTBUH C T€OTEKTOHUYECKOW 0OCTaHOB-
Koit — O0ckoii TyOe, a ypoBeHb MOPS PACTH, IPOUCXOAUT OOpaTHBIHA
MIPOIIECC — 3/1eCh HAOMIOJAI0TCS HANOOIBIIINE IOHMKEHHUS YPOBHS MOPSI
0 CPaBHEHUIO CO Bcell poccuiickoid ApkTukoid. 'eomopdonornyeckue
HaOJIOIeHUS TIOKA3BIBAIOT, YTO HA MHOTHX TIOOEPEKBIX YPOBEHD BEET
ce0s1 ropasio CIoXKHee, HeXKeNU yKazaHo Ha Kapre. Tak, Mypmanckoe
nobepexbe Kosbekoro nosyocTpora wik octpoB Maibiii JIsIXOBCKH B
Mope JlanTeBbIX akTHBHO TIOJHUMAIOTCS. B mokmaze taxke oxapakre-
PH30BaHbI U MPOILIbIE H3MEHEHUsI YPOBHS MOpS, BEAyIIUE K H3MEHE-
HUIO KOH(UTyparmu 6eperos.

MOP®OMETPUYECKHUE OCOBEHHOCTH
IPUBPEXHBIX AKBATOPUM 3AJIMBA TIETPA
BEJIMKOI'O AITOHCKOI'O MOPS 1 BO3MOKHASA
TPAHCOOPMAIIUA UX IKOCUCTEM
C YYETOM IPEJIIOJATAEMOM
HEPCIIEKTUBBI PAZBUTHUS IIOPTOB

Boprun H.H., Ipsiuenxo K.H., 3sepeB A.B., Cnecusuesna E.E.

PocHUUBX, 2. Braousocmox, Poccus
nbortin@mail.ru

KaroueBbie ciaoBa: 3amuBel M OyXTHl, aKBaTOpHS, TOPTHI,
Mop(doMeTpruiecKre XapaKTePUCTHKH, MEIKOBOJIHAS 30HA, BOJHBIC
OuopecypCHI.

[Ipubpexusie Mopckue akBaTopuu 3aiuBa llerpa Bemmkoro wuc-
MIOJIB3YIOTCSl B PAa3UYHBIX 007aCTAX XO3SHCTBEHHOMN EATENHHOCTH:
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peKpeanyy, peIOOIOBCTBE, PHIOOBOACTBE, CO3AAHWU OXPaHIEMBIX
MOPCKHUX TEPPUTOPHUIN U pa3MellieHuH nopToB. VccienoBaHus mnoka-
3BIBAIOT, YTO YCTPOWCTBO MOPTOB B OyXTaX MPHUBOANT K Pa3pyIICHUIO
UX €CTECTBEHHBIX 3KocHucTeM. [loaToMy amst 3 peKTHBHOTO HCIIOIb-
30BaHUS U pacrupeaeseHus] MOPCKOTO TMPOCTPAHCTBA 3AJIMBA C IEITBI0
JIOCTHKEeHHs OanaHca MEXIy MpPOMBIIUIEHHBIM, COIHATHHO-3KOHO-
MHUYECKUM Pa3BUTHEM U COXPaHEHUEM OKpYKalolled cpeabl He00X0-
JMIMO TIPOBECTH OIpeieNICHNE TPAHUI] MEIKOBOJHBIX 30H B OyXTax.

HXTHomnaHKTOHHBIE UccnenoBaHus B 3anuBe [lerpa Benukoro no-
Ka3ajii, 4YTO HauOoJbllee BUAOBOE pazHOOOpazue XapaKTEepPHO LIS
OHOTOIA MEJIKOBOIHOM 30HKI ¢ rryouHoit 10 20 M. IlosToMy 3a rpa-
HHULY MEJIKOBOJHOM 30HbI B akBaTopuH 3anuBa [lerpa Benukoro npu-
HuMaeTcst n3obara 20 m. M3 87 O6yxT 3anuBa akBatopun 63 OyXT MOJ-
HOCTBIO OTHOCSATCSI K MEJIKOBOJHON 30HE ¢ MAKCHMAaJIbHOW TIIyOWHOM
meHee 20 M; B 19 OyxTax miomaas MEIKOBOIHOM 30HBI COCTABIISIET OT
70 % mo 95 % ot momany NX akBaTOpuu; B 5 OyXTax IUIOMAAb ME-
KOBOJIHO# 30HBI MeHee 50 % OT IIomanym uX akBaTOpUH.

3amue [letpa Bennkoro oTHOCHTCS K BBICIIEH KaTETOPHU PHIOOXO-
3sTICTBEHHOTO 3HaueHMs. OH HAXOIUTCS HA CTHIKE YMEPEHHOU U CyO-
TPOIMUYECKON 30H, UTO 00YCIaBINBACT OMOJIOTHUECKOE Pa3HOOOpasne
u 6oratrcTBo OuopecypcoB. B Oyxrax 3amuBa ooutaroT okosio 300 Bu-
1oB pbI0, cBbite 2000 BU0B 0€CIIO3BOHOYHBIX, 0K0JI0 20 BUIIOB MOP-
CKHX MIIEKOTIMTAIONMX. B 3anmBe pa3BUTO NMPHOpEXHOE PHIOOIIOB-
CTBO U MapUKyJIbTYPHOE XO3SIMCTRO.

B MupoBo# nmpakTHKe HEOOXOAUMbIE TITYOUHBI JJIs CYJIOB C 00JIb-
IIOW OCaJIKON 00eCTIeUNBAIOTCS JHOYTITYOUTEIHLHBIMU PaboTaMu, KO-
TOpbIe OKa3bIBAIOT HETIOCPEACTBEHHOE BO3/IEHCTBHE HA MOPCKHUE KO-
CUCTEMBI, IPUBOIAIINE K YHUUTOXKEHUIO OCHTOCHBIX (hOpM, THOSITH 1
YTHETEHUIO TUTAHKTOHA, BRITECHEHHUIO PBIO C MecTa UX 0OWTaHUs, T10-
Tepe KOPMOBOH 0a3bl U MecT Haryina. [losTomy Bo3HHMKaeT mpobiema
3aIIUTBl MOPCKUX 9KOCHCTEM, JUISI PEIIEHUs] KOTOPOil 0CO0YI0 aKTy-
IBHOCTh NPUOOpETAET OLIEHKA IKOJOrMYECKOH 0e30macHOCTH MpH-
HUMAEMBbIX PEIISHUH 10 BEIOOPY aKBaTOPUU JUIS Pa3MEIEHHs TOPTOB
B MOPCKOI MEITKOBOJIHOM 30HE OyXT.

Jliis pelieHust 1aHHOM mpoOieMbl J]aabHEBOCTOUHBIM (HHIIHATIOM
OI'BY «PocHUNBX» npennaraercsa METOI0IOIMUECKUM MOAXO0A AJIs
OTICHKU BO3JICHCTBHUS TOPTOBBIX COOPYKEHUH Ha MPUOPEIKHBIE MOP-
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CKHE aKBaTOPHH, KOTOPBIM OCHOBAaH Ha MIPUHIINIIE 30HUPOBAHUS aKBa-
TOPUI NOPTOB U HOHSITUN MEJIKOBOAHON 30HbI MOPCKUX BOIHBIX 00b-
EKTOB ¢ ompeneneHneM ee rpanuil. OneHKa MpoBOJUTCS 1O pa3pabo-
TaHHBIM KPUTEPHSIM B BUJIE TISATH CTENICHEH BO3ACHCTBUS THOYTITyOu-
TENBHBIX PadOT B akBaTOpHu nopra (Sgy — MUHUMaTbHAS, Sizs — Ma-
nasi, Somir — cpenHss, Spo — Oonblasi, Sgp — MaKCUMaJIbHas ), IO3BOJIS-
IOLUX OIpPEIEIUTh COOTBETCTBYIOUIME XapaKTEPUCTUKH YCIOBHUH
(CnaronmpusATHBIE, XOPOIINE, YAOBIECTBOPUTEIbHBIE, AOIYCTUMBIE U
HEIOIyCTHMBIE) 10 Pa3MELICHHUIO MOPTOBBIX COOPYKEHHUH B MEIIKO-
BOJIHOM 30HE IPUOPEKHON MOPCKOM aKBATOPHHU.

Ananu3 MopdomMeTprIecKuX XapakTepucTuk OyxT 3anuBa [letpa
Benukoro moka3zan, 9ro Toapko 12 OyxT u3 87, UMEIOT OiarompusT-
HBIC YCJIOBUSI ISl pa3MelleHHsl TTyOOKOBOTHBIX TOPTOB.

AHAJIN3 PACXOJ0B BOJbI B PEKAX ITPET'OJISI U
JEUMA ITIO JAHHBIM HABJIIOAEHWUU 1990-2020 I'T'.

Bockaués P.B.2, Uy6apenko B.B.°

'BDY, 2. Kanununepao, Poccus
combat.130@mail.ru
2Kanununzpadckuii yenmp no 2uopoMemeopono2ull i MOHUMOPUH2Y
oxpyacaiowert cpeovt — gpunuan PI'BY «Cesepo-3anadnoe
ynpaenenue YI'MCy, e. Karununepao, Poccus
3UO PAH, Poccus, 2. Mocksa
chuboris@mail.ru

KuaroueBbie cioBa: pacxoa BOIBI, YCTheBass 30Ha, peka llperoms,
peka Jleiima.

Amnanu3 pacxoioB BojsI (1990—2020 rr.), HOTYYSHHBIX HA THIPO-
Jorndyecknx mocrax Pocruapomera B paifoHE TOYKH pa3BETBICHHS
pexu Ilperosn Ha JaBa pykaBa, Mmoka3aj, YTO CPEHUNA HPUXOIALUIUNA
pacxon (I'TI IIperons-I'Bapaeiick) u pacxon B €€ yXoIsIeM pyKaBe -
pexe Heiimer (I'TI detima-I'Bapneiick) paBen 81 m*/c u 35 m%/c. Pac-
CUMTAHHOE Cpe/IHee 3HAa4YeHHWE pacxoJa BOABI YXOMAAIIETO pyKaBa
Hwxneit [Iperonn — 46 m3/c. B mpoleHTHOM COOTHOLIEHUH OO
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pacxon peku [Iperonu (o pasBerBicHus B T. ['Bapjeiicke) AemuTCs
Ha 54 % B cropony Bucimackoro 3anuBa (Hwxwsst [Iperomns) u 46 %
B ctopony Kypmickoro 3anuBa (pykas [eitma). Coemnan BeiBoz 00 13-
MEHEHHMU MPOMOPIUU MO CPABHEHUIO C MCTOPUYECKUMH ITaHHBIMHU.
Brigenens! cuTyanyu U yCIIOBUS, K HIM MIPUBOIAIINE, TPH KOTOPHIX
BoJa u3 pykaBa Huxneil Ilperonu neperekaer B pykas Jleiimy, 4To B
CBSI3U C aKTUBHOMW XO35IMCTBEHHOM NESTENBHOCTHIO B ycThe HrnkHeR
[Iperonu MokeT MOBIUSITH Ha cuTyanuio B KypiiickoM 3anuse.

Pabora BeImONHEHa Ipu HoaAep:xkke rpanta PODOU Nel9-35-
90108 AcnupanTts! (bockaues P.B.) u remsr 0128-2021-0012 roc. 3a-
nanust UOPAH (Uy6apenko b.B.).

K BOITPOCY O PEKOHCTPYKLMH 3ATOILIEHHBIX
YUYACTKOB XEPCOHECA U EI'O XOPbI
B KAPAHTUHHOM U KPYIJIOM BYXTAX

BykatoB A.A.

Xepconec Taspuueckuii, 2. Cesacmonons, Poccus
abukatov@chersonesos-sev.ru

Kuarouessie cioBa: Xepconec TaBpuueckuil, INOJBOJHBIE
apxeosiorndeckue wuccinenoBanusi, Oyxta Kpyrmas, Oyxra
KapanTrunnas, raBasb.

K aHanusy pe3yapTaToB MOJBOMHBIX apXEOJOTMUYECKUX HCCIEN0-
BaHUHM HEOOXOIMMO NMPHUCTYIATh ¢ TOHMMaHUEM IPOLIECCOB, IPOKUC-
XOJSIIIUX B TPUOPEKHOH 30He. BaxkHOH Mpo01eMoii sSiBIsieTcs OleHKa
BEJIMYMHBI ¥ IMHAMUKHY HACTYTIJICHUs] MOpsi Ha Oepera ["epakielickoro
nosryctpoBa 3a nocnegaue 2500 net. MHTepnperanus pe3yabTaToB
MTOJIBOAHBIX apXEoJOTHYeCKUX uccienoBanuii B Kpyrioit 6yxte cBs-
3aHa C BOMPOCOM PEKOHCTPYKIIMU 3aTOIUIEHHBIX YY9aCTKOB TEPPHUTO-
pun XepcoHeca 1 ero Xopbl. YToObI MPUOTU3UTHCS K PELICHUIO STHX
BOIIPOCOB, HEOOXOANMO NPHUBIIEKATH U COMOCTABJIATH BECh JOCTYI-
HBIA MaccuB WH(OPMAIH, MOTYYCHHOUW TMPH apXEOJIOTUYECKUX H
THJIPOPU3NUECKUX HCCIIEOBAHUAX CEBACTOMONBCKUAX OYXT.
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OCHOBBIBasICh Ha PE3YNIbTATAX OJBOJHBIX HCCIENOBAHUH, MOKHO
[IPEAIoNaraTh, YTO CEBEPHAsl YacTh CKAJMCTOM OTMENH B LIEHTPAJIb-
Hoii yactu OyxThl Kpyrnas, mo kpaiineii Mmepe, ¢ IepBBIX BEKOB H.D.,
HaxXoIWIach BOMM3M ype3a BOIbl. B MoNIb3y 3TOro roBOpsT HaXOAKH
gepenmmpl -1l B. 1 cumpHO OKaTaHHBIE HEMHOTOUYHCIICHHBIC (par-
MEHTbl KEPaMHMKHM 3IJIMHUCTUYECKOTO BPEMEHH, I10/IBEPraBILUECs
pa3pyLUTEILHOMY BO3ICHCTBHIO Ha MEJIKOBOIbE. AHTHYHAS ycaab0a
CEJIbCKOXO3SMCTBEHHOIO Hazena, BHIMMO, Paclojlarajach HOJKHEE,
OJIKe K CPBITON B COBPEMEHHOE BpeMsi lecuaHoil nepechbinu. OreHka
W3MEHEHUs TIyOUHBI MOpSI, TOMyYeHHas PH HccieoBaHusx B Ka-
pPaHTHHHOHN OyXTe, Ha y4acTKe Y «pOMOOBHUIHOHN OalIHW», OrpaHH-
YeHa 3Ha4eHHeM 2,86 M HauMHas OT MOMEHTa BO3BEIECHHS 3TOTO CO-
opyxeHus. [laxxe He NMpUHMMas BO BHUMaHHUE 3HAUUTENBHYIO MPO-
caJIKy 3TOH KOHCTPYKIIMH, YKa3zaHHas Iudpa CymecTBEHHO MEHBIIIE
COBpEMEHHBIX TTTyONH B pallOHE CKAIHCTON oT™MenH B OyxTe Kpyrmas,
cocTaBisitolnx 3—4 M ¢ BOCTOKa U 3amnaja u 4—6 M cesepuee. Cynd no
HaxoJKaM Ha OTMENU CTPOUTENbHON KEpaMUKH, B PUMCKOE BpeMs
3/1€Ch HAXOAWIHNCh NOCTPOoUKu. @parMeHThl HalAeHHbIX B 2020 r. mpu
1yp(oBKe CTEKJISTHHBIX [TOJCTaBOK PIOMOK BTOPON-TPEThEll YeTBEPTH
VI — navana VII BB. H. 3., a Takke (pparMeHTHl HECKOJILKUX THUIIOB
OKOHHBIX cTekosl V—VII BB. H. 3., BEpOATHO, MOTYT YyKa3blBaTb Ha
HaJINYKE 3€Ch IIOCTPONKHU OOILIIECTBEHHOTO XapaKkTepa.

ITogsonnsie uccienoanus B @anaropun [Kysueros B./., Onb-
xoBckuii C.B., 2016], BBIIBWIN, YTO TOPOJICKOW MOJI paHHETO Bpe-
MEHH BUAMMO, YK€ K HadaJly HOBOH 3pbl OB 3aTOILIEH MOPEM, B pe-
3ynbrare 4ero K koHity |11V B. H.3. mpunuiocks BO3BOANTH HOBBIC
TIpUYaIbHbIE COOpPYKEHUS. BriosHe BeposSTHO, aHATOTHYHAS KapTHHA
HACTYIUICHHUs. MOPsSl Ha0JIto/1anach U B palioHe ['epakieiickoro mosy-
octpoBa. [lanpHelniero u3ydeHus tpedyer BeisBieHHas B Kpyrioi
OyxTe, B 10)KHOM YacTH OTMeENH, KaMeHHasl HaChIb JJIMHON Oojee
60 M. TlogoOHBIE 00BEKTHI U3BECTHBI B MECTAaX JPEBHUX T'aBaHEH U
optoB B YUepHoM u Cpenn3eMHOM MOPSX. AKBaTOpHsa BOCTOYHEE OT-
MeJId, CyZis IO HAXOJKaM B 3TOM pailoHe MPaKTUIECKH LEIbIX aM(op
Y TIPEIMETOB MOCYABI, BO3MOKHO, B SJUTMHUCTHYECKOE M CPETHEBEKO-
BOE BpEMS HCIIOJIB30BANIACh IS CTOSIHKM Cy0B. OMH U3 EPHOAOB
aKTHUBHOTO HMCIIONb30BaHuUs TaBaHu B OyxTe Kpyrnas npuxoausics Ha
VIII-IX BB.
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3ABUCUMOCTH KOHIIEHTPUPYIOIIEN
CIHOCOBHOCTH TAXEJBIX METAJIJIOB B3BECAMU
A30BCKOI'O MOPA OT UX KOHIUEHTPALIMU B BOJE

Byderosa M.B.

MI'PU, 2. Mockea, Poccus
mbufetova@mail.ru

KamoueBbie cioBa: TsDKEIbIE METAJUIbI, B3BEIICHHOE BEIICCTBO,
KOHIIEHTPUPYIOIIast CIOCOOHOCTH B3BECEH, A30BCKOE MOpe.

A3oBCcKkOe Mope — BOJHBIN OaccelH tora Poccuu co 3HAUMMBIMU
JUIs 5KOHOMHUKH CTPaHbl MUHEPATLHBIMU U OMOJIOTUYECKUMH PECyp-
caMu, TPaHCIIOPTHOM KOMMYHHKauued. B cuimy cBoero reosioruye-
CKOT0 MPONLIOT0, GU3NKO-TeorpahuIeckux U KIMMaTHYECKHX XapaK-
TEPUCTUK A30BCKOE MOpe 00J1aJaeT pSIOM YHHUKAIBHBIX OCOOCHHO-
CTell — MaJbIMH pa3MepaMu, TIIyOHHON U 00beMOM, CIIaOBIM BOZ000-
MEHOM C JPYTUMH MOPSIMH, BBICOKOH 3HAYMMOCTBIO PEYHOTO CTOKA B
(hOpMUPOBAHUU OKEAHOJIOTHYECKOTO (COJICHOCTh, ra30BbIi, OHOTCH-
HBIA U THAPOXUMHUYECKUN PEKUMBI, IpyTHe napamMeTpbl) U OMOIoru-
YecKoro (CocTaB HaceJIeHHs, IPOAYKTUBHOCTb, SKOJIOTHYECKHUE OTHO-
LIEHUS) 00JIMKa 3KOCHCTEMBI. A30BCKOE MOpE 00J1a/1aeT CTaTyCOM PblI-
00X035HUCTBEHHOTO BOJIOEMA BBICHICH KAaTETOPUU M UMEET JIOBOJIEHO
BBICOKHMII peKpeallMoHHbII TOTeHIMAN, a 3HAYUT, HeceT B cebe 00Ib-
IIOM WHTEpec Kak OOBEKT UCCIIeIOBaHUSI 1 MOHHTOPHHTA OKPYKaro-
e Cpesbl.

K gucity npuopHuTeTHBIX 3arps3HSIONIMX BEIIECTB MOPCKHUX HKOCH-
CTEM OTHOCSITCA TsDKEJIble METaJLIbl, OTIMYAIOIIUECsS MaKCUMAJIbHON
AKKYMYJISIITHOHHOM CITIOCOOHOCTBIO M BBICOKOHW TOKCHYHOCTBHIO.
Hacrosimas pabora mocBfIeHa HCCIIEA0BAaHUIO KOHLIEHTPUPOBAHUS
Hg, Pb, Cd, Cu, Zn B3BeLICHHBIM BEIIECTBOM A30BCKOI'O MOPSI.

B pabote Obutn Bcnop30BaHbI JaHHBIE TI0 KoHUeHTpauun Hg, Pb,
Cd, Cu, Zn B Bozie codocTBeHHO A30BcKoro mMopst B 2015 r., mpemo-
craBneHHble PI'Y «A30BMOpHHDOPMIEHTP» B paMKax COTpYIHHYE-
cTBa ¢ Kadeapoi KOO U pupoaonons3oBanus MI'PH, a taxke
nanaple Muxaitnenko A.B. (PI'AOY BO «tOxHbIN (enepanbHbIi
YHHBEPCUTET») IO COJEPKAHUIO YKAZAHHBIX TSDKEIBIX METALIIOB BO
B3BELICHHOM BEIIECTBE B 3TOM Xe rogy. PaccmarpuBanu aBa nepu-
0Jla: BECHa—JIE€TO M OCEHb—3MMa.
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Marepuanbl MOKa3aid, YTO KOHIICHTPAIIHS TSHKEIBIX METAIIIOB BO
B3BELICHHOM BEIECTBE U B BOJIC COCTABIISUIN B CpelTHEM (B3BEIICHHOE
BemectBo/Bona, Mkr/m): Hg (0,043/0,045), Pb (1,1/12,1), Cd
(0,35/0,41), Cu (9,6/10,1), Zn (29,2/31,6). KonneHrpanus B3BeCH B
COOCTBEHHO A30BCKOM MOpE B MOBEPXHOCTHOM CJIOE€ BOJIBI IO JIUTE-
paTypHBIM TaHHBIM B CPEeTHEM COCTaBISIET 19 Mr/im.

Pesynbrarel pacueToB KOA(QQUIIMCHTOB HAKOIUICHUS CBUICTCIb-
CTBYIOT O BBICOKOH KOHIIEHTPHPYIOIIEH CIOCOOHOCTH B3BECSIMH TsI-
JKENBIX METAJUIOB: MaKCHMAJIbHBIC 3HAYCHHS — y PTYTH U MEIU —
1,132x108 1 1,011x10°, cooTBeTCTBEHHO. MUHMMAIbHBIE Y CBUHIIA —
0,005x105. BenencTeue 9TOro, pacCUMTaHHBIN ITyJl TSHKEJIBIX METAJ-
JIOB Ha B3BECSX OT OOIIEr0 MX COACPIKAHUS B BOJIE COOCTBEHHO MOPSI
B BECEHHE-JICTHHI Mepuoi cocTaBmwil: 95,6 % mns prytu, 95 % s
menu, 92,4 % miug nunaka, 85,4 % nna xkagmus u 9 % s cBHHILA.

J1n1s OceHHe-3MMHETO MEePHOoJIa IyJ PTYTH, MEIX U IIMHKA Ha B3Be-
CSIX HAXOJWJICS B MEHBIINX 3HAYCHUSIX — Js pryTH — 29,2 %; ams
menu — 86,2 %; ms maka — 90 %; a 11 KagMus ¥ CBHHIIA — BBIIIIE,
17,1 % u 12,4 %, COOTBETCTBEHHO.

B paborax B.H. Eroposa (OUL MubKOM) noka3zaHo, 4To mipu 3Ha-
yenusax Koddguumenta Hakomienus 6onee 10° mpakTUYECKH BeCh
IyJ1, HalpUMep, PTYTH B BOJIC, HAXOJUTCS Ha B3BeCsAX. Takum oOpa-
30M, MOJTyYSHHBIC HAMH JIAHHBIC CBUICTEILCTBYIOT O BHICOKO# 3HAYH-
MOCTH (haKkTOpa KOHILEHTPHPYIOUIEH CIOCOOHOCTH B3BECEi B camo-
OUMILIEHUU BOJ A30BCKOTO MOPSI OT TSKEJBIX METAIIJIOB.

AHAJIN3 CE3OHHOMN U3MEHYUBOCTH ' IPOJIOTO-
I'MIAPOXUMHNYECKHUX XAPAKTEPUCTHUK BO/{
CEBEPO-3ATIAJTHOM YACTH YEPHOT'O MOPSI

Banie A.A.

HIITC, 2. Cesacmonoaw, Poccus
ogorodovaa.a@mail.ru

KiroueBbie cjioBa: pacTBOPEHHBIH KHUCIOPOA, TeMIeparypa BoOf,
COJIEHOCTb, CEBEpO-3amajHas 4yacTb YepHOro Mops, MPUYyCThEBOU
paiion lyHas.
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CeBepo-3anaanas yacth YepHoro mops (C3UM) — 3TO MeNKOBO-
HBI{ MIeTb(OBBIN palioH, THAPOIOTO-TUAPOXUMUIECKUH PEKUM KOTO-
poro copMHpoBaics MOJ BIUSHHEM CTOKa 4eThlpex pek: [lyHas,
Huenpa, quectpa u IOxuoro byra. Camas kpynHas peka — JlyHail.
Bonee 57 % peunoro croka B Mope 3aHOocHT peka JyHail. C peuHbIMH
Bozamu [lynas 8 C3YM nmocTynaroT NpOMBILIICHHBIE U OBITOBBIE OT-
X0Ipl BOChMU rocyaapcTs EBponbsl. B cBsi3u ¢ 3TUM NpuycThEeBOU
paiioH JlyHas UCHBITBIBAET OYEHb WHTEHCUBHYIO AHTPOIOTE€HHYIO
Harpy3ky. [103ToMy JaHHBIN paiioH ABIAETCS ONHUM U3 CAMBIX CIOXK-
HBIX JUIs1 UCCIIEAOBAHMUS.

BonpmmHCTBO padoT M0 H3Y4EHHUIO CE30HHOW N3MEHYHBOCTH TH/I-
POJIOTO-THAPOXUMHYECKOTO PEXHMa CEBEpO-3alMaJHOTO IIeib(a
OpuH Snm3oaudeckuMu U npoBeneHbl 10 2010 1. [losTomy menmbio
ILaHHOﬁ pa60Tm SABJIACTCA YTOYHCHUC CE30HHOM M3MEHYHUBOCTHU TEM-
TepaTypsbl, COICHOCTH U KHCIIOPO/Ia, PACTBOPEHHOTO B BOJaX CEBEPO-
3anajHoi yactu YepHOro Mopsl ¥ B IIPUYCThEBOM pairioHe [lyHas, 3a
nepuon ¢ 1955 mo 2015 rr.

B pabore mpuBefcH aHaIM3 CE30HHONW U3MEHUYMBOCTH TeMIlepa-
TYpBbI, COJIEHOCTH, pacTBOpeHHoro kuciaopoaa B C3YM u B npuycthe-
Bo#i 30He JlyHas oTnenbHo. C UCHoIb30BaHHEM C(HOPMUPOBAHHOM ap-
XUBHOW 0a3bl JAHHBIX MMOCTPOEH CE30HHBIN X0 THAPOJIOTO-THAPOXH-
MHUYECKHX XapaKTEPUCTUK. BhlUKMCIEHUsT NPOU3BOAWINCH ISl TOPU-
30HTOB 0, 10, 20 1 30 M. Ce30HHBII X0 PACCUUTAH IO OCPETHEHHBIM
JAHHBIM M3 CpPEeIHEMECSYHBIX monei. [ onpenenenus mpeobiana-
IOILEr0 BKJIAJa B IUCIEPCUIO0 CE30HHOTO X0/1a UCIOIb30BAJICSI METOA
FapMOHUYECKOTO aHAJIN3A.

YTOYHEHBI CTATHCTUYECKH 3HAYMMBIE OCOOEHHOCTH (POPMHPOBa-
HUA TEMIIEPATYypHOTO PEKUMA, COJIEHOCTH U PACTBOPEHHOI'O KHUCIIO-
polla ¢ y4eToM CE30HHBIX Bapuanuid. [ToaTBepKaeHO aOCONIOTHOE
peo0iiaiaHue roI0BOY rapMOHUKHU B CE30HHON W3MEHYMBOCTH 00JIb-
IIMHCTBA aHAJIU3UPYEMBIX TUAPOJIOrO-TUAPOXUMUYECKUX XapaKTepH-
CTHK Ha 0OJIBIIIeH YacTH pAaCCMOTPEHHOM akBaTOpUH meinbda. Mckiro-
YeHHE COCTABIIIET COJIEHOCTh Ha MOBEPXHOCTH B MIPUYCTHEBOM 00Ia-
ctu [yHas. 31ech momyromoBasi rapMOHHKa onuckiBaeT Oonee 60 %
obmeit nucriepcuu, 00yCIOBIEHHON CE30HHON H3MEHIHBOCTHIO COJIE-
HOCTH, 4TO CBSI3aHO C 0COOEHHOCTSIMH BETPOBOT'O PEKHMa B PETHOHE.
BryTpuronoseie KonebaHUs KUCIOPOa, TEMIIEPATYPbl U COJIEHOCTH
B IPUYCTHEBOM paiioHe JlyHas HIMEIOT OONBLIYIO aMIUIMTYAY IO CpaB-
HEHHUIO C CeBepo-3alaJHOM 4YacTeio YepHOro Mops. 3HAYUTEIBHOE
BIMSIHUE Ha (POPMHUPOBAHUE TUAPOJIOTO-THAPOXUMHUUECKOTO PEKUMA
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OKa3bIBaeT BETPOBOU peKUM. B BeceHHUH Tiepro 1 mpeo0IagaroT FoK-
HBIC U 3amajHble BETpa KOTOPBIE PACIpPOCTPAHSIOT PaclpecHEHbIE
BOJIbI C BBICOKHM COJiepKaHueM OMOTCHHBIX 3JIEMEHTOB Ha OOJbIINe
momiagu C3UM.

PaGora BeimonHeHa B paMkax roczazanus (tema Ne 0012-2019-
0002: dyngaMeHTaNbHBIE WCCIIEIOBAHMS MPOIECCOB B KIMMAaTH4e-
CKOH CHCTEMe, ONPEICILIONINX MPOCTPAHCTBEHHO-BPEMEHHYIO W3-
MEHUYUBOCTh MPUPOTHON CpeAbl TIA00aTBHOTO U PETHOHAIBHOTO Mac-
mTaboB) MpHU YaCTUYHOH (uHaHCOBON momaepxkke PODU (rpant
Ne 18-45-920014).

OLIEHKA BJIMSTHUSI ATMOC®EPHBIX BbITIAJIEHUI
HA MPOAYKTUBHOCTB NIOBEPXHOCTHOT' O
CJIOA BOJ YEPHOI'O MOPA

Bapenuk A.B., OpexoBa H.A.

MI'U, 2. Cesacmononw, Poccus
alla.varenik@mhi-ras.ru

Karouesble ciioBa: cootHomenue Pendunna, HeopraHuueckuii a3or,
dochaTsl, KpEMHUH, YTIEPOI.

JI71st OLIeHKH BIIMSTHHS MTOCTYIUICHUS] OMOT€HHBIX JIEMEHTOB (HEOp-
TaHMYECKOTO a30Ta, Goctopa) ¢ atMochepHBIMUA OCaTKaMu Ha TIep-
BUYHOE TPOAYKIIMIO BOJOEMOB YAacTO HCIIOJB3YETCS COOTHOILICHUE
Pendunma [Herut et al. 1999; Krishnamurthy et al. 2010; De
Fommervault et al. 2015; Tugrul et al. 2014]. YcoBepiiieHCTBOBaHHOE
cootHomenue [Brzezinski, 1985] opranndeckoro yriiepona, Heopra-
HUYECKOTO a30Ta, Gochopa W KPEeMHHUS B MOPCKUX DKOCHUCTEMax
(C:N:P:Si) cocrarmsier 106:16:1:15.

B r. CeBacrormosnb npoBouTcs 0TO0p npod aTMochepHBIX 0CaJKOB
U UX aHAJIN3 Ha COJep)KaHue OMOTEHHBIX DJICMEHTOB — HEOpraHu4e-
CKOTO a30Ta, HeopraHudeckoro ¢ocdopa U KpeMHEKUCIOThI. Haru
JIaHHBIEC TIOKa3bIBAIOT, 4TO cooTHomeHue N:P B armocdepHbix oca-
KaxX 3HAYMTEIHHO CMEIIEHO B CTOPOHY a30Ta MO CPaBHEHUIO C Kiac-
CHYECKUM cooTHoIeHneM Penduina, a coorHomenue P:Si — B cro-
pony docdopa. Takum 00pa3om, aTMochepHbIE OCAJKU MOTYT CIIO-
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cOOCTBOBATH CABUTY B LETIOYKE Pa3BUTHS (UTOIUIAHKTOHA OT TUATO-
MOBBIX BOJOPOCIIEH K KOKKOJIUTO(OpaM U Aajee K AnHODIaresaram,
MOJICP’KUBAIOIINM UHTEHCHBHBIC «KPAaCHBbIE MPUWIMBBIY U ACQHULINT
KHCJIOPOJa B IPUOPEKHOM 30HE.

[Tpumensis cootnomenue Pendunaa C:N B HalleM HCClieIOBaHHY,
MBI TIOJYYHIIM, YTO CPelHEe TOJ0BOE MOCTYIUICHUE HEOPraHUUECKOTO
a3ota ¢ atMoc(epHbIMM ocankamu 31,1 Mmomb-M2-Tom ! cooTBeT-
CTBYET BEJIMUMHE HEOPTraHUIeCcKoro yriaepoaa 205,9 MMoss M 2o .
CornacHo mauaeM [Demidov, 2008] cpenree 3HaYeHIE TOIOBOM TIep-
BHYHOM npopykuuu cocTapisieT 100-130 rC-m2-Tox ! B mpubpexHbIX
paiionax. Micxozst U3 3TOTro Mbl ONPEJEIIIIIN, YTO CPEIHUM TOJJ0OBOM TT0-
TOK a30Ta ¢ aTMOC(EPHBIMHU BBINMAJACHUSIMH MOXET MPUBOJHUTH K YBE-
JUYEHUIO TIEPBUYHON nipoaykimn Ha 1,9-2,5 %.

lomoBoe mocTyruieHHEe PacTBOPEHHOTO HEOPraHW4ecKoro ¢oc-
dopa ¢ armocdeprbiMu Beimagenusmu (0,33 MMOJIB M 2 TOI ) COOT-
BETCTBYET JOMOJIHUTEIHHOMY MPOAYLHPOBAHHUIO yriepoaa Ha 35
MMOJIb'M 2 Tof . B CBOI0O 0Yepens 3T0 CHOCOOCTBYET yBEIHMYEHUIO
MEPBUYHON TPOAYKIMU NPUOPEXHBIX pailoHoB YepHOro Mops Ha
~0,4 % OT ee CpeTHEMHOTOJICTHETO 3HAYCHUSI.

JonoiaHuTeN HOE TIOCTYIICHHE KPEMHUS C aTMOC(EPHBIMHU OCal-
kamu (0,78 MMOJIB'M 2 TO ) CIOCOOCTBYET 0OPA30BAHUIO JIOTIOJHH-
TEJILHOrO YIIIEPoaa B KOIMYECTBE 5,51 MMOIb M 2 ToA !, 4ro sABIS-
€TCS BEChMa HE3HAYMTEIBHBIM KOJUYECTBOM.

Kak BHIHO W3 MOMYYCHHBIX JAHHBIX, MAKCUMATBHBIA 3P deKT Ha
M3MEHECHUE BETUYMHBI IEPBUYHON MPOIYKIIUU TIPU MOCTYIUICHUHU aT-
MOC(HEPHBIX OCAJIKOB OKAa3bIBACT MPHUTOK HEOPTaHHUUYECKOTO a30Ta.
Jlis  3TOro  BO3MOXKHOTO MPHPOCTA TEPBUYHOW  MPOAYKIMH
(205,9 MMonb M 21O ") MBI OLIEHHIIM KOJUYECTBO KMCIOPOIa, KOTO-
poe moTpedyeTcs Ha ero okucienue. Mcmons3ys cootHomenue C:0 =
106:138, mosry4niy, 4To AOTOIHUTEIHHBIN pacxo]l KHCIOPO/1a MOXKET
cocTaBATh 268 MMoabO M > rox .

[Nony4eHHbIe pe3yabTaThl CBHAETEIBCTBYIOT O TOM, YTO JAOTIOIHHU-
TEJBHBIN TOTOK OMOTEHHBIX AIEMEHTOB ¢ aTMOC(EPHBIMH BBITIAICHH-
MU MOXKeT u3MeHnTh cooTHoterune C:N:P:Si B moBepxHOCTHOM C10€
MPUOPEXHBIX palioHoB UepHOTO MOPS Y TIPUBOJIUTH K JIOTIOTHUTEIb-
HOMY pPacxXoJI0OBaHHUIO KCHJIOPOJa Ha OKHCICHHWE OPraHMYECKOTO Be-
LIeCTBa.

PaGora BeImonHEeHa B paMkax Tembl roc3ananuss ®I'BYH DOUI]
MI'U Ne 0555-2021-0005 u npoekta PODU Ne 18-05-80028 «Omac-
HBIC SIBIICHUS.
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SIN304bI DKTPEMAJIBHOI'O 3AI'PA3HEHUSA
ATMOC®EPHOTI'O BO3JJYXA TMOKCHUJIOM CEPBI
B IIPUBPEKHBIX PAMOHAX IPUMOPCKOI'O KPAS
B 2019-2020 I'T.

niaesckuii JILH.-, niaeBckas JI.LH.", JIucuna U.A.
BacuiaeBck H.?, BacuneBckas J.LH.!, Tucuna U.A.!

l,ZZB(DY, 2. Bnaousocmox, Poccus
zﬂaﬂbHHHBX, 2. Bnaoueocmoxk, Poccus
lubavass@mail.ru

KiroueBble cioBa: arMocepHOe 3arpsi3HEHHE, CIYTHUKOBBIN
MOHHUTOPHHT, IUOKCH]I cepbl, modepexbe [Ipumopckoro kpast.

Huokcun cepsl (aByokuch cepbl (SO2)) — TOKCHYHOE BEIIECTRBO.
[Ipu TOBBIIIEHHBIX KOHIEHTPAIMSIX B aTMoc(epe OHO OKa3bIBaeT
BpEIHOE BO3JIEHCTBHE Ha 370pPOBbE YEIOBEKA, IPUBOANUT K 3aKHCIIe-
HUIO TIOYBBI, ”HTOKCHKAIINY YXKHUBOTHBIX M PACTEHUH, HAPYIIICHHUIO Oa-
JIaHCa PKOCHCTEMBI, B TOM YHCIIEe IPUOPEXKHBIX akBaTopuil. B mocien-
HUE JeCATHIICTUS KoHIeHTpalus SO, yBeIUUMBaETCS B Pe3y/IbTaTe
CKMTaHMsl yriist, He(TH U IJIABKH MUHEPATIbHBIX PYJI, COACPIKAIINX
cepy.

[pu coenunennu SO, ¢ MOPCKUMU a3PO30JIIMU B aTMOC(Epe MpH-
OpeXHBIX pallOHOB 00pa3yeTcs Mebyaiiiasi B3BeCh CEPHON KHCIIOTHI,
KOTOpasi, Torajas Ha MOPCKYIO TIOBEPXHOCTh, MOXKET BHI3BATH THOEIb
OMOTHL. BpeMst HaxoXxIeHUs TMOKCH A CePhI B aTMOC(hEpe COCTaBIISIET
HECKOJIbKO JTHE, a MHorJa yacoB. M3-3a maryonoro BiusiHus SO2 Ha
9KOCHUCTEMBI MPUOPENKHBIX aKBaTOPH HEOOXOIMUMa OIEHKa €ro Co-
nepxanus B armocdepe. [Ipu 3ToM mpocTpaHCTBEHHBI MOHUTOPUHT
3arpsI3HSIONINX BEIIECTB B IPUOPEIKHBIX paiioHaxX BO3MOKEH TOJIBKO
C MIOMOIIBIO CITYTHUKOBBIX HAOJFOICHHIA.

Lenpto pabOTHI SABISIETCS BBISBICHHE 3MMHU3070B 3KCTPEMAILHOM
CPEIHECYTOYHOW KOHIIGHTPAILMU JIBYOKHCH CEpPhI B IIPUOPEKHON aK-
BaTOpUH TpeX MOpckux moptoB (Brnanusoctok, [lockeT u Tepneit) B
teueHue 2019-2020 rr. MicxoaHBIMU TaHHBIMU SIBUJIMCH CITyTHUKO-
BbIe HaOJIIOICHUS 3a 3arpsi3HEHUEM aTMOC(EphI 10 MaTepraiaM TJIo-
6anpHOTO MOJIENUPOBaHUs B ycBoeHUs JaHHbIX (GMAOQO) npu nieHTpe
kocmuueckux mosetroB HACA (https://earth.nullschool.net/ru).
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Ha npotspkenun nccnempyeMoro neproja ObUIo BbIsBICHO 42 31u-
307la C KOHILIEHTpalUUsMHU AWOKcHAa cepsl, npesblmaromumu [TJIK.
Bonpmas gacts (30 cnygae) 3adukcupoBaHa Ha KpaifHeM fore, B paii-
one nopta Ilocket. Dta TeppuTopus O6IMKE BCETO HAXOIUTCS K Tpa-
nute ¢ Cesepo-BoctounbivM Kurtaem, SBISIOIIMMCS OCHOBHBIM LIEH-
TPOM 3MHUCCHH 3arpsA3HAIOIIMX BELIECTB, HOCTYNAONINX Ha TEPPUTO-
puto IlpuMopss B pe3ynpTaTe TpaHCIpPaHUYHOrO nepeHoca. Bo Bra-
JUBOCTOKE KOJIMYECTBO 311307108 coctaBuio 10, a B TepHee — Bcero
2 (on Hambonee ynaneH ot KHP u 3ammmén ropuoii cucremoit Cu-
XOT3-AJNHMHb OT 3aMa{HOTO MEPEHOCa).

OKeTpeMalibHOE 3arpsi3sHeHne atMocepbl HabIH0AAT0Ch TOJIBKO B
XOJIOHBIN TIePHOJ] ToAa (C HOSIOPS IO MapT), KOTAa TOCTIOACTBYIOIIHE
MYyCCOHHBIE TIOTOKH HarpaBiieHsl ¢ Tepputopun KHP.

XacaHckuit paiioH (opt IlockeT) sBiIsIeTCS OCHOBHO# 30HOM aKBa-
TEPPUTOPHATILHON CHCTEMBI (B paMKax MPHUPOAHOTO S3KOTOHA HA Ipa-
HUIIE CYIIIU U MOPsI) IS BEIpAIIMBAHHS MOPCKUX THIPOOHOHTOB — Ma-
pUKyIbTYphl. KpoMe TOro, B 3TOM 30HE pacnoiioxkeH JaabHeBOCTOU-
HBI TOCYIapCTBEHHBIH MOPCKOH OnocdepHbIi 3amoBeqHUK. B crry
MPUPOAHO-KIMMATHYECKUX M aJAMUHUCTPATUBHO-TEPPUTOPUATBHBIX
(hakTOopoB MMEHHO XacaHCKWH palOH MO HAIIMM HCCIIEIOBaHUSAM
HanOoJiee IMOABEPKEH MaKCHMaJbHOMY aTMOC(HEpHOMY TpaHCIpa-
HUYHOMY 3arpsi3HEHHIO.

OtMmetuM, yto B 2019 1. uncio gHeH ¢ SKCTpeMaabHOM KOHUEHTpA-
uuel AByokucu cepsl coctaBuiio 23, B 2020 r. — Bcero 13. D10 cBs-
3aHO C PE3KUM COKPAIIEHUEM MMPOMBIIIIICHHOT0 TTpon3BoicTBa B KHP
Ha ¢one margemun COVID 19, uro emre pa3 yka3slBaeT Ha TpaHCTpa-
HUYHBIA XapakTep BO3HUKHOBEHUS SMHM3040B 3KCTPEMAIBHOIO 3a-
IpsA3HEHHS TUOKCHIOM cepbl aTMocdepbl NpUOpexHBIX paiioHoB [1pu-
MOPCKOTO Kpas.

Takum 00pa3oM, [UIT KOHTPOJS 332 COCTOSIHUEM MOPCKHX MpHU-
OpEKHBIX IKOCUCTEM HEOOXOJUM MOCTOSIHHBIN CITyTHUKOBBIA MOHH-
TOPUHT POCTa HAarpy3KH 3arpsi3HEHHUS Ha BOAHYIO CPEAY CO CTOPOHBI
a’p0o30JIeH MPHU TPaHCTPAHUIHOM IIEPEHOCE.
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N3MEHEHUE KHCJIOPOJHOI'O PEKUMA
I''1IYBOKOBOJHOU YACTHU YEPHOI'O MOPA I1O
MHOI'OJIETHUM JAHHBIM

Bunnunuyk A.B., Konoanos C.K.

MI'U, 2. Cesacmononw, Poccus
anna_vidnichuk@mhi-ras.ru

KiaioueBble ci10Ba: KHCIOPOA, HACHIIIEHHE BOJA KHCIOPOIOM,
3BTpOUKAINS, XOJIOIHBIA MTPOMEKYTOUHBIN ClI0i, UepHOE MOpe.

HMuTeHcuBHAsS XO035AMCTBEHHAS JCSITCIHLHOCTh YCIOBEKA B aKBaToO-
puu YepHoro mops 3a nocneauue 40 geT NPUBOAUT K U3MEHEHUSIM B
OCHOBHBIX OMOXMMHYECKUX IMKJIAX, YBEIUUCHUIO 3BTPO(QUPOBAHHO-
ctu OacceitHa. Kucmopon siBiseTcs OqHIM U3 BaXKHEHIIINX TTOKa3aTe-
niel, o0yclIaBIMBaOMUX ONIAarOMPUSTHBIE YCIOBHS CYIIECTBOBAHUSI
MOPCKOi1 3KocucTeMbl. [103TOMy BOIIpOCH 0 MEXaHU3MaX U MPOLEC-
cax, OTMPECISIIONINX €ro CoAepKaHue, MOTOKK U JUHAMHUKY B BOJaX
UepHOTO MOPSI, OCTAIOTCS aKTYaIbHBIMU JUTISI H3yUEHUSL.

JluHamuka coiepaHusi KUCIOPOa B BOJIHOM TOJIIIE O0YCIIOBICHA
COBOKYIMHOCTBIO MPOLECCOB €r0 MOCTYIUIEHUS U PACXOI0BAHUS.

J1g olleHKM H3MEHEHUH B TIOCTYIUICHHH KUCIIOpo/ia Oblia TpoaHa-
JIU3UPOBAHA MHOTOJIETHSISI MHAMHMKA KOHUEHTPAllUM W CTEHEHU
HACHIIICHHS] BOJ KHUCIIOPOJOM Ha TOPH30HTE MUHUMAIHHOTO 3HAYe-
HUS TeMIlepaTypbl. BBISBICHO, YTO B MIEPUO]] HHTEHCUBHOM SBTPO(H-
Kallu¥ TIyOOKOBOJHOW yacTH YepHOro Mopsi U B MOCTIBTPO(UKAIHU-
OHHBII TEePHO] KOHIIEHTPAIUS KUCIOpoaa Oblla OTHOCUTENFHO CTa-
OWIBHOM, B cpeHEM Kosebanack B mpenenax 250+25 MKkMonb/1, a
CTENEHb HACBIEHUS BOJ KuciaopoaoM coctapisia 70-80 %. Ilocne
2005 . HaOFO1aeTCs MOCTEIIEHHOE CHIKEHUE KOHIICHTPAIIMU KUCIIO-
pona B sape XIIC, a Taxke CTeNEHHM HACHIICHUS 10 3HaueHud 40—
60 % B 2015 r. CHmxeHue 3anaca kuciopoaa B XIIC cBsizaHO Kak co
CJ1a00if MHTEHCUBHOCTHIO OOHOBJICHHS BOJI M YBEIIMYCHUEM CpEIHEH
TeMIieparypsl B sipe (Boimie 8 °C), Tak U ¢ MPOIOIHKAIOIIUMCS YBEIN-
YeHHEM MOTPEeOIeHUs KUCIOPOo/ia. DTO 3aKOHOMEPHO NPUBENO K CHU-
JKEHUIO0 KOHIICHTPAITUH KUCI0pOoaa U B OoJiee TITyONHHBIX CIOSX.

B Mopckux skocrcTeMax KHUCIOPOJ B OCHOBHOM PacxoiyeTcs Ha
OKHCJICHHE OCENAaOIIer0 B3BEIICHHOTO OPTaHUYECKOTO BEIIeCTBA
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(BOB). OnHUM M3 KOHEYHBIX NMPOJIYKTOB €0 OKWCJIEHHUS SABISIOTCA
HUTpaTHbIe (OPMBI a30Ta, N3MEHEHNE KOHICHTPAMH KOTOPBIX M03-
BOJISIET KOCBEHHO OLIEHUTH YPOBEHb PAcX0J0BaHUA Kuciaoposa. IIpo-
aHAJIM3UPOBAB JaHHbIE O KOHLEHTPALUU HUTPATOB B CJIO€ UX MAKCH-
myma (6~15,5) 3a mepuox 1980-2019 rT., MBI TOTYYHIIA TEHACHIIUIO
CHIDKCHUS WX KOHIIEHTpaIwu ¢ 6—7 MKMoJb/1 (koHer 1980-x rT.) 1o
3 mxMonw/1t (B 2013-2019 rT.), 9TO JOIKHO CIOCOOCTBOBATH CHHKE-
HUIO pacxojia KUCIOpOia B TOJILE BOJI.

O cumwxkenun notoka ocenaromero BOB cBumeTenscTBYIOT pac-
CUMTAHHBIC HAMHU JAaHHBIC O KOHIECHTPALMK MEPBUYHON MPOAYKIIUH,
MOJIy9YE€HHBIE C IOMOIIbI0 METOJ0B AUCTAHLIMOHHOTO 30HANPOBAHMUS.

Ha ¢done TenneHnmu yBenuueHUs] TEMIIEPAaTypbl BEPXHHUX CJIOEB
BOJIHOM TOJIIIIM ¥ CHIYKCHHUSI THTEHCHBHOCTH 3UMHETO KOHBEKTHBHOTO
nepeMeIIuBaHts HaOII0JaeTCsl CHIDKEHHE 3ar1aca KUCJIopoJa BO Beex
ciosix a’poOHoit 301 UepHOTo MOpsi. [IpoBeieHHbIN aHAN3 JaHHBIX
3a nepuof ¢ 1980 mo 2019 r. mokazai, 4To Ha COBPEMEHHOM 3Talle B
9KOCUCTEME TITyOOKOBOJHOW YacTH YepHOMOPCKOro OacceliHa mMpo-
W30ILIENI «CUCTEMHBIN» CIBUT, OOYCIOBIECHHBI COBMECTHBIM [€ii-
CTBUEM KaK KIMMATUYECKUX H3MEHEHWH, TaK W aHTPOIOTE€HHOH
Harpy3Kou.

PaGora BeImONTHEHA TpU PUHAHCOBOW MO KKe TpoekTa PODU
Ne19-35-90062 — AcnmpaHThl, a TAaKXKe B paMKax TOCYAapCTBEHHOTO
3aganus o reMam 0555-2021-0004 u 0555-2021-0005.

OCETPOBBIE PbIbbl: OBBEKT PBIBOJIOBCTBA U
HNCYE3AIOIIINU BU . OTBETCTBEHHOCTD 3A YIIEPB

Buakosa O.10.

BHUPO, 2. Mocksa, Poccus
ovilk@mail.ru

KiaroueBble cj10Ba: OCETPOBLIC pBI6BI, OXpaHa, 3aKOHOAATCJIbCTBO.

Orpsin Acipenseriformes HeMHOTOYHCIIEH B BUJIOBOM OTHOIICHHH,
HO C JAJUTENBHOM MCTOpUEN pa3BUTHA, HacuuThbiBaromend 200—
250 mutH ner. [pencraButenu OTpsia OCETPOBBIX OOUTAIOT B CyOTpO-
MUYECKUX U YMEPEHHBIX IUPOTaX ceBepHOro monymapus. K Havamy
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XX Beka YHCIEHHOCTh MOMYJISINA STUX PO CHavana Ha AMEepUKaH-
CKOM, a BO BTOPOI nosjioBuHe XX BeKa U Ha EBporneiickoM KOHTUHEH-
Tax KaTacTpOQHUUECKH CHU3WIIACh U3-3a TIEpeNoBa U, B AaJbHEUIIIEM,
YXYAIICHUs YCIOBUM NIl X BOCTIPOM3BOJACTBA B Pe3yJbTaTe aHTPO-
[IOr€HHOU JESITEIbHOCTH.

Bo Bcex ctpanax Mupa BBe1€H 3ampeT Ha KOMMEPUYECKYIO JOOBIIY
OCETPOBBIX BUJIOB PhIO; PSJT BUIOB WIIH TOIYJISAIUI BHECEH B MexXTy-
HapoaHbIii KpacHbll cMCOK M HallMoHalbHble KpacHble KHUTH; He-
CKOJIBKO BHJIOB pa3pelieHbl K OrpaHUIeHHOMY KOMMEPYECKOMY IIPO-
MBICITy. MeEXIyHapoHas TOPTOBJIS OCETPOBBIMU phIOaMU, WX 4Ya-
CTSAMH ¥ TIPOJIYKTaMH UX mepepaboTku perynupyercs Konseniueii o
Me:xTyHapOoTHOM TOPTOBIIC BUAaMHU TUKOH (hayHbI 1 (hI0pHI, HAXOM -
umMucs moa yrposoit ucuesnosenus (CUTEC).

B Poccuiickoit @enepanuu 111 BOCCTAHOBIICHUS U TOJIEPKAHUS
YHCIIEHHOCTH TOIYJIAINNA OCETPOBBIX PhIO TOCYIapCTBEHHBIMH OCET-
POBBIMH PBIOOBOJTHBIMU 3aBOJIaMU €KETOTHO BBHIYCKAeTCs B ecTe-
CTBEHHYIO cpelly oOuTanus 10 50 MITH 3K3. MOJIOIH OCETPOBBIX PHIO.
Ho, moMuMo BoCTIpon3BOICTBA, HEOOXOJMUMO OCYIIECTBISATE OXPaHy
aTHX BHIOB. OCETpOBBIE PHIOBI OTHOCSTCS K O0CO0O IIEHHBIM BUAAM
JKUBOTHBIX, B OTHOIIICHUH BBLIOBA KOTOPBIX JACHCTBYIOT OOJiee CTpO-
rHe Mepbl KOHTPOJIS.

3aK0oHOAATEIHHOE PETYTUPOBAHIE BBIJIOBA 1 OTBETCTBEHHOCTH 32
yiep0d oceTpoBbIM pbidaM peIO BkitouaeT: KoHctutynuio Poccuii-
ckoit Denepanun; DeaepanbHbie 3aKOHBI «O >KMBOTHOM MHUPEY;
«O per0osoBcTBe. .. »; Konekc Poccuiickoit @exeparym 06 aqMuHU-
CTpaTUBHBIX TmpaBoHapymeHusx; l[locranoBnenus IlpaBuTenbcrBa
«O0 ocymiecTBICHUH PHIOOJIOBCTBA B HAYYHO-UCCIIEIOBATEILCKHUX. . .
nessix»; «O0 yTBep)KIeHUH TepedHs 0c000 IICHHBIX TUKUX JKUBOT-
HBIX ¥ BOJHBIX OMOJIOTHYECKHUX PECYPCOB. .., A 1enei crateit 226.1
u 258.1 YronoBHoro konekca Poccutickoit ®deneparum»; «O0 yTBep-
KACHUU TaKC [T HCUHUCIIEHNA pa3Mepa yiiepoa, MPUIMHEHHOTO BO-
HBIM OHOJIOrHYecKuM pecypcamy»; [lpukas Muncensxo3a Poccun «O0
YTBEPKJIECHUM METOJIMKU WCYHUCICHMSI pa3Mepa Bpelad, NpUYUHEH-
HOTO BOJHBIM OMOJIOrHUYECKUM pecypcamy; [Ipuka3 PocpeibosioBcTBa
«O Mepax 1o 100bIue (BBUIOBY) OCETPOBBIX BUAOB PBIO. ..»; IIpaBuna
pBIOOIIOBCTBA.

BrutoB pri0, 3anecennbix B Kpacuyto kaury Poccuiickoit @enepa-
Y 3aIIpelicH, 32 HCKIFOUEHHEM OCOOBIX CITy4YaceB.
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BE1I0B IPOMBICTIOBBIX OCETPOBBIX PHIO pa3pelieH B HAYYHO-HC-
CJIEOBATEIbCKUX M KOHTPOJIBHBIX LIEJIAX, & TAKXKE B LENAX PHIOOBO-
CTBa, BOCIIPOM3BOJICTBA U aKkiuMaTuzanuu. M3 11 BUaIOB 0ceTpoBBIX
pBIO, obuTaromux B Bojax Poccuu, k BomHbIM Ouopecypcam (BBP)
OTHOCSATCS 8, 4acTh MOMYJIALUI KOTOPBIX Takxke 3aHeceHa B KpacHyro
KHHTY: OeyTa, pyCCKHii OCeTp, MEPCUACKUI 0CETpP, CHOMPCKHN OCeTp,
CEeBpIOTa, aMypCKUH OCETp, KaIyra v CTepIIsib.

[Ipu cnyvaiitHOM MomajaHuy B OPYAHUS JIOBA OCETPOBBIX PHIO OHH
JIOJDKHBI OBITh HE3aMEIUTENIBHO BBIIYIIEHBI B €CTECTBEHHYIO CpelLy
OOUTaHUsI HE3aBUCHMO OT MX COCTOSIHHMS; IPU HAYYHBIX HCCIIEA0Ba-
HUSX, TMOcTie HEOOXOAWMBIX W3MEPEHHH, OCETPOBBIC PHIOBI TaKXkKe
JOJDKHEI OBITH BBIMYIICHEI. B ciryyae ruGenu (BCKPBITHS) Y)KHBOTHOTO
JOJKHA TIOCJIEA0BATh €0 YTHIIM3aLKs B COOTBETCTBUH C CYILLIECTBYIO-
IIMMH HOPMaTUBHBIMHU aKTaMHu. ¥ aepskanue Ha 6opty cynHa BBP, He
YKa3aHHBIX B IIPOMBICIIOBOM OMJIETE, CUUTAETCS HE3aKOHHOW NOOBI-
qeil.

Takca 3a ymep06 oceTpoBbIM pbibam gocturaet 269250 pyOneii 3a
OJIMH 3K3eMIUIsIp Tutroc 1o 82200 pyOueit 3a 1 kr ukpbl. HezakoHnas
n00bIYa, MpoJaka OCETPOBBIX PHIO NUKUX MOIMYJSIIUNA MOANagaroT
MOJT IEHCTBUE YTOJIIOBHOI'O KOJICKCA U KaparoTcs OT mTpada 1o juiie-
HHUs cBOOOIBI 70 8 JeT.

METOJUKA MATEMATHUYECKOI'O MOJIEJIMPOBAHUSA
BOJIHEHUSI HA AKBATOPUSX OCTPOBHBIX
COOPYKEHUM

Bsabiii E.A., Makapos K.H.

HUI] «Mopckue bepeeay, 2. Couu, Poccus
VyalyiEA@Tsniis.com

KualoueBble cjoBa: ruapaBinueckue MoJAend, Au(paxius BOJH,
WCKYCCTBEHHBII OCTPOB, METOAWKA pacueTa, OrpaauTelbHOe
COOpYXKCHHE.

CTpouTEeNnbCTBO OCTPOBHBIX TIOPTOB, SXTHBIX TaBaHEW, peKpearu-
OHHBIX OCTPOBHBIX KOMIIJIEKCOB MHOT/IAa OKa3bIBaeTcsi Oojee addex-
TUBHBIM IO CPaBHEHUIO C OEperoBbIMU UX BapuaHTamu. sl oLleHKH
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BOJIHOBOT'O PEKHMa Ha aKBaTOPUM OCTPOBA HOPMAaTHBHAs METONHKA
HE MOXeT OBbITh IPUMEHEHa HEIIOCPEICTBEHHO, TaK KaK OIpaluTeib-
HBIE COOPY>KEHHSI OCTPOBOB OOBIYHO MPEACTABISIOT cOOO0H CIOKHBIC
cOYeTaHMsI BOJIHOJIOMOB Pa3IMYHOHN JITMHBI U KOH(UTypaIuu.

BomnHBI B TaKMX COOPYKEHUAX BXOIAT HE B BOPOTA MOPTA, a HETIO-
CPEACTBEHHO BO3JEHCTBYIOT Ha OrpaguTeibHbIe coopyskeHus. Heoo-
XOAMMO pa3padoTaTh METOAMKY pacyeTta Audpaxiuu, pedpakiuuu, OT-
paXeHHs U 3aTyXaHUs BOJIH Ha OIPaJUTEIbHBIX COOPYKEHUAX CIIOXK-
HOW KoH(purypanuu. Ilpyu 3TOM paccMaTpHBaIOTCS COOPYKEHHUS U3
BOJIHOJIOMOB, HE CXOJILIINXCS] BHYTPh aKBaTOPUH OCTPOBA U BOJIHOJIO-
MOB, CXOJAIIMECS BHYTPh AKBATOPHH.

PaccmarpuBaemast mpobiema sSIBIsIeTCS KIF0UEBOH IPU IPOESKTHPO-
BaHUH KOH(QUTYpAIMK U KOHCTPYKIHUI OrpaJiuTebHBIX COOPYKEHUH
OCTPOBHBIX MTOPTOB, AXTHBIX TaBaHEH U PEKPEaLlMOHHBIX OCTPOBOB.

C 0gHOUM CTOPOHBI, CTOUMOCTh OTPAAUTENBHBIX COOPYKEHHM CO-
CTaBJISIET OCHOBHYIO CTAaThI0 CTOMMOCTH OCTPOBHBIX OOBEKTOB, a C
JIpyroil — HeocTaTOYHAas 3alUIIEeHHOCTh aKBATOPUU MOXKET PUBO-
JIUTH K aBapHsM U CYIIECTBEHHOMY COKPAIIEHUIO CPOKOB 3KCITITyaTa-
LIAU COOPY>KEHUU.

OCHOBHBIMH 3aMHTEPECOBAHHBIMU CTOPOHaMHU Pa3pabOTKU MpO-
eKTa SABJAI0TCS PocMopriopT, afMUHUCTpAIM KYPOPTHBIX OPOJIOB,
YaCTHBIE HHBECTOPBI B CTPOUTENBCTBO OCTPOBHBIX COOPYXKEHHM.

B nacrosmiee Bpemst B Poccun oTCyTCTBYeT HOpMaTHBHAS 6a3a 1o
MIPOEKTHPOBAHUIO SIXTHBIX TaBaHEW M PEKPEalMOHHBIX HCKYCCTBEH-
HBIX OCTPOBOB. Pe3ysibTaThl BEIOIHEHHUS PadOT 10 JaHHOH TeMe I1a-
HUPYETCS UCNONB30BATh B KAYECTBE OJJHOIO M3 PA3/IEIOB TaKOI0O JI0-
KyMEHTa B YacTH MPOEKTHPOBAHHS ONTUMAIBHBIX KOHPHUTYpalui
KOHCTPYKIUH OTPajTENbHBIX COOPYKEHHI OCTPOBHBIX OOBEKTOB.

Pemenre nmpo0neMbl MOKET 3aKIIIOYATHCS B HAYYHO OOOCHOBaHHOM
Moudukanmu HopMatuBHON Metoauku cornacao CIT 38.13330.2018
Harpy3ku u Bo3zeiicTBUS Ha THAPOTEXHUYECKHE COOPYKEHHS (BOJTHO-
BEI€, JIEZIOBBIC U OT CyI0B). - M., Munctpoii P®, 2018.

[IpenmymiecTBaMu NpeIaraéMoro peleHus sIBIATCs, ¢ OJJHOU
CTOPOHBI, MCTIOJIb30BaHNE B KAYECTBE MPOTOTHUIIA MHOTOKPATHO ampo-
OMPOBAaHHOI HOPMATUBHOM METOAMKH, & C IPYTOH — HIKCIIEPUMEHTAIIb-
HBIE JIA0OPAaTOPHbIE UCCIIEIOBAHUS BOJIHOBBIX KOJIEOAHHH B OCTPOB-
HBIX TIOpPTaX Ha KPYIMHOMACIITAOHBIX THAPABINYECKUX MOJEISIX B
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BosHOBOM Oacceiine HULL «Mopckue Geperay» B r. Coun, KOTOpBIH
OyZeT MpUBIEKATHCS B KAYECTBE COUCIIONHUTENS TIPOEKTA.

OKoHOMHYECKHH A((PEKT OT pearTn3anuy MpeayIaracMoro mpoeKTa
OyzeT 3aKII0UaThes B ONTUMHU3AINN KOHPUTYPaLlUK U KOHCTPYKTHB-
HBIX PELICHUN OrpaJUuTEIbHBIX COOPYKEHUM, A1 KOTOPBIX, C OJTHOMI
CTOPOHBI, 00eCTIeYNBaeTCS MUHUMAIIbHAS CTOMMOCTH, a C JAPYTOHd —
Ha/ie)KHas: paboTa COOPYKEHHH C JOCTIKEHHEM TpeOyeMOoro BOJIHO-
BOT'O PEKMMA B TIOPTAX, IXTHBIX FaBaHIX U Ha aKBATOPHUIX OCTPOBHBIX
PEKpEalOHHBIX KOMILIEKCOB.

BJIMAHUE TEPMUYECKUX U CUHOIITUYECKHUX
YCJIOBUIM HA TJUHAMHUKY YUCJIEHHOCTH
MPUMOPCKOM I'OPBYIIIH (IMTOHCKOE MOPE,
TATAPCKHWI ITPOJIUB)

Iaiiko JI.A.%, Illatuauna T.A.%, JIbicenko A.B.?

‘rou I[BO PAH, 2. Braousocmok, Poccus
2TUHPO, 2. Bradusocmox, Poccus
gayko@yandex.ru

KaroueBbie ciaoBa: mpumopckas ropOyma, Tarapckuil mposus,
TeMIlepaTypa MOPCKON BOJbI, IEHTPHI JEHCTBUS aTMOCQephl,
JIMHAMUKA YUCIIEHHOCTH, SINOHCKOE MOpe.

B pabote BbIsIBIIEHB! OCOOEHHOCTH TEMIIEPATYPHOT'0 peskuMa Ipu-
OpEKHBIX BOJI M CONMPSHKEHHBIX C HAIMH CHHONITUYECKUX MPOIIECCOB, U
WX BIIMSTHUE HA JMHAMHUKY YHCICHHOCTH IPUMOPCKOi TopOyIIn BAOIb
CEBEPO-BOCTOYHOTO MOOEPEXbs SIMOHCKOrO MOPS. M1 BOCTOYHOI'O T10-
Oepexbst Tarapckoro NpoJivBa, Tak Kak OHA MOTYT MPUBOJUTH K Tie-
pepacupeeeHII0 MUTPAITIOHHBIX TOTOKOB TOPOYIITN BIOJIB TOOepe-
xbs1 [Ipumopckoro u XabapoBcKoro Kpaés.

OcobeHHOCTH TeMIlepaTypbl IPUOPEKHBIX BOJ aHATU3UPOBAJIICH
1o AaHHbIM ruzppomereopoiorndeckux cranuusax (IMC) Coserckas
I'aBanb, CocynoBo u Pyanas [Ipucrans B mae—urone (1980-2019 rr.),
B3THIM U3 apxuBa [Ipumopckoro YI'KC. [ns ananuza armochepHoit
LUPKYISLUY HAaJ paccMaTpUBAEMBIM PpAaHOHOM HCIOJIB30BAINChH
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KapThl CPEAHNX MECSTIHBIX 3HAUCHUH aOCOTIOTHOM OapHIeCcKOH TOIo-
rpa¢un nosepxuoctu 500 rlla u xapTel MpU3eMHOTO aTMOC(hEpPHOTO
JaBJICHUS U3 apXvBa peaHanu3a. /[aHHbBIE 110 YMCIEHHOCTH BO3Bparta
ropOymm B pexu [Ipumopss B 1980—2018 rT. B3SITHI U3 JOKYMCHTOB
CeBepoTHX0OKEaHCKONH KOMUCCHH TI0 aHAAPOMHBIM PBIOaM.

OCHOBHBIMH 3JIEMEHTAMU IUPKYJSALUA BO3IYIIHBIX Macc HaJ
HaneHuM BocTOKOM B TEMIIBINA CE30H SIBISAIOTCS JIETHSASA NaJbHEBO-
CTOYHasl AETIpECCUS U OXOTCKUHM aHTULMKIIOH, ONIPEAEIIAIONINE TEMIIE-
paTypHBII peXUM B JAHHOM peruoHe. B xoxe aHomanuii Temmepa-
Typbl Boabsl Ha [MC CoBerckas ['aBaHb B Mae, HIOHE ¥ HIOJIE BBISIBIICH
[OJIOKUTENbHBIN, CTATUCTUYECKU 3HAUMMBII TPEH, T.€. TEMIIEpaTypa
BobI y mobepexkbss Tarapckoro mpoimBa 3a 3TOT MEPHO TOBBICH-
nack. Ha I'MC CocyHOBO, pacnoo:K€HHOH F0)KHEE, B X0/1€ aHOMAJIUI
TEMIIEpaTypbl BOJbl MOJOKUTEIbHBIA 3HAYMMBIA TPEHI BBISBICH
TOJIEKO B Mae U HIOJIE, T.€. B 3TH MECSAIIBI Y FOT0-3aITaJHOTO IIOOEPEKbS
TaTapckoro mpoJyiMBa TEMIEPATYPLI BOABI pacTET. B HroHe Tpenn He
BBISIBJICH. Y CeBepO-3amaHoro nodepexns Anonckoro mops Ha 'MC
Pynnas Ilpucranb TpeHI He BBISBIEH BO BCE PACCMATPUBAEMBIE Me-
CSIIIBI, T.€. KOJIeOaHusl TEMIIEPaTyphl B JaHHOM pailOHE TPOUCXOANIH
OKOJIO HOPMBI.

[Ipu cpaBHeHMM TeMmIepaTyphl BOALI ¢ JUHAMUKOW YHUCICHHOCTH
MPUMOPCKON TOPOYILIN MEXTy HUMH ObLiIa BbISIBJICHA MpsMasi 3aBUCH-
MocTh. Tak, HampuMmep, BEIKUBAEMOCTh Mosionu ropOymm B 2009 r.
ObLTa MaKCUMaJTbHAS, B Mae 3TOT0 T0JIa TEMIIepaTypa MOBEPXHOCTHOTO
ciost Bogel Ha 'MC CoBetckast ['aBanb Obina Beimie cpenneii Ha 1,5 °C.
B 2012 r. Habiroganacs HA3Kask BEDKHBaeMocTh Mojtoau, Ha I'MC Co-
CYHOBO B 3TOT T'OJI OTMEUAJICS TOHMKEHHBIN (POH MTOBEPXHOCTHOM TEM-
MepaTyphl BOJIBI, aHOMAIIUH TeMITepaTypbl cocTaBmwin -2,1 °C.

Tepmuueckuii pexkrM MOPCKHX BOJI, (POPMUPYIOIIHIACS TTOT BIHS-
HHMEM XOJIOJHOM W TEIION CcTaaiuil JaJlbHEBOCTOYHOTO MYCCOHA,
TaKXKe OKa3bIBaeT 3HAUYMTEILHOE BIMSHIE U HA MUTPAIHIO TOPOYIIH.
Haunbonee OnaronpusTHBIMH YCIOBUSIMH JUIS ITOJX0Ja TOpOYIIH K
[IpumopckoMy moGepexbio ABISETCS pacIpOCTpaHEHHE TaBaiicKoro
AHTHUIMKIIOHA Ha SIMOHCKOE MOpe, BBI3BIBAIOINIEE TEPMUUIECKHE DKC-
TPEMYMBI Ha €ro MOBEPXHOCTH. [Ipy pe3koM CHIKEHIH TeMITepaTyphl
BOJABI TIOJ| BIMSHUEM OXOTCKOTO aHTHUIMKIOHA (XOJOAHAS CTaaus
MYyCCOHA) MOAX0bI TOPOYIITH K HEPECTOBBIM PEKaM 3a/1€PKUBAIOTCS.

Taxum 06pa3om, OblIIa MOATBEPIK/IEHA TPSIMAast 3aBUCUMOCTh H3Me-
HEHUS JTUHAMUKW YHCJICHHOCTH MPUMOPCKON TopOyIu OT TemIriepa-
TYPHI BOJIBI U TIOJIOKEHHUS IICHTPOB JISHCTBHS aTMOC(hEpHI.
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KOMILJIEKCHBII KPUTEPUAJILHO-
CTATUCTUYECKHI MMOJIX0/I K OLIEHKE
YCTOMYHUBOCTH JIOKAJIBHBIX BEPETOBBIX CHCTEM
(HA TIPUMEPE KPACHOJIAPCKOT'O KPASI)

Torodepuase I'.I'.}, Pymsinuesa E.A.L, Kocbsin P.J1.2

MAry, 2. Mypmanck, Poccus
21O PAH, 2. I'enenoocux, Poccus
gogoberidze.gg@gmail.com

KiroueBble cioBa: OeperoBasi 3K0-COLHO-3KOHOMHUYECKAsI CUCTEMA,
YCTOMYMBOCTh, KPUTEPUATIBHO-CTATUCTUYECKUNA nonxon, YepHoe
Mope, KpacHonapckuii kpaii.

Mopckue 6eperoBbie 30HBI XapaKTEPU3YIOTCS KpallHe WHTCHCHUB-
HBIM B3aMMOJIEVICTBUEM MPUPOHBIX MpolieccoB. BmecTe ¢ TeM, B co-
BOKYITHOCTH C MacIlITa0aMH XO3SHCTBEHHOU NIEATEIILHOCTH, Oepero-
Bas 30HA MOJIBEP)KEHA YCUJIEHUIO aHTPOIIOT€HHOro BO3JeHCTBUA. B
COBOKYITHOCTH 3TO MPUBOJUT K HEOOXOIUMOCTH pacCMaTpUBATh MOP-
CKyI0 OeperoBylo 30HY KaK €IUHYIO 3KO-COIMO-DKOHOMHUYECKYIO CH-
CTEMY, B KOTOPOX YUUTHIBAETCSI U3BMEHUYMUBOCTh U YCTOMYHUBOCTD MPO-
HCXOJAIIUX MPOLIECCOB HA PA3IMUYHBIX NPOCTPAHCTBEHHBIX YPOBHSX.
Takum obOpazom, HeoOXoaWMa OIEHKa yCTONYMBOCTH CHCTEMBI HE
TOJILKO PETHOHOB B IIEJIOM, HO U JIOKAJIbHBIX O€PEeroBBIX 3KO-COIHO-
SKOHOMHUYECKUX CHUCTEM, MOJ KOTOPBIMU MOHUMAETCS IMPUMOPCKOE
MYHHIIATIATBHOE 00pa30BaHue MmoceNeHus (MECTHOTO YPOBHS YITPaB-
JIEHUS) B COBOKYITHOCTH C BHYTPEHHUMH MOPCKHMH BOJIaMU.

B wuccinegoBaHuM mnpejjaraeTcsi KpUTEpUalbHO-CTATUCTUUECKUN
MOJIX0J] K OIICHKE YCTOMYUBOCTHU JIOKAJIBHBIX OEPErOBBIX KO-COIMO-
SKOHOMMYECKUX CHUCTEM B BHUJE KOMIUIEKCHOM WHJIMKATOPHOW CH-
creMbl. [Ipy 3TOM JIJ1s1 TOKaJIbHOTO MPOCTPAHCTBEHHOTO YPOBHS Xa-
paKTEPHO OTCYTCTBUE SIBHO BBIPAXKEHHBIX I'€OMOJMTHUUYECKHUX U T'eo-
SKOHOMHUYECKHUX (PAKTOPOB U MHBIX (PAKTOPOB, MTOIBEPIKEHHBIX JOJIT0-
CPOYHOMY BO3JIEMCTBHIO. B KauecTBE COCTaBISAIOIIMX BO3MOXKHO pac-
CMOTpEHHE TPeX (PaKTOPOB YCTONUNBOCTH:

— TMPHUPOJTHO-IKOJIOTHUYECKUH (PAKTOP YCTOWIHBOCTH;

— DKOHOMHYECKUH (paKTOp yCTONYHMBOCTH;

— COIMANBHBINA (PaKTOP YCTOMIMBOCTH.
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Kaxxnprit u3 mpencraBieHHBIX ()aKTOPOB MPEACTABISAET HAOOp UH-
JUKATOPOB, MOJIYYa€MbIX HCXOIS W3 CTATUCTUYECKOTO WM 3KC-
[EPTHO-KPUTEPUAIBHOIO MOAXOJO0B, PAacYeT KOTOPBIX OCHOBAH Ha
pslie IPUHLMIIOB, PACCMOTPEHHBIX B XOJ€ UCCICAOBAHMUS.

ITonyyeHHast cucTeMa KpUTEPUAIBHO-CTATUCTHYECKOW OLEHKU
YCTOWYMBOCTH JIOKAJIBHBIX OEPEerOBBIX HSKO-COIMO-DKOHOMHUYECKHUX
cucTeM arnpoOupoBanach s 18 ITOKaTbHBIX MyHHUIUIIATBEHBIX 00pa-
3oBanui KpacHomapckoro kpas, BeIxoadmux K Yepaomy mopro. beuio
MTOKa3aHo, YTO HanuboJiee yCTOMUMUBBIM U3 JIOKATBHBIX OEPETOBBIX CH-
cTeM siBisieTcs . HoBOpoccHICK, UTO CBA3aHO € JOCTaTOYHO BBICO-
KIMH 3HAYeHHSMH WHAEKCOB MO BCeM (haKTopaM YCTOWYHBOCTH, a
HaUMEHBIIYI0 YCTOWIHBOCTh UMEIOT JIOKATBHBIE OEPETOBBIE CUCTEMBI
Temprokckoro (Temprokckoe ropojackoe moceneHrne u HoBoraman-
CKoe cenbckoe mocenenue) u Tyarncuuckoro (LllerncuHcKoe cenpckoe
MOCeIIeHNe) PaifoHOB, C OCHOBHBIM HETATHBHBIM MPUPOIHO-3KOJIOTH-
YeCKUM HHAEKCOM. B 11eom, JokansHbie OeperoBbie CHCTEMBI YEPHO-
MopcKoro modepexbs KpacHomapckoro kpast UMEIOT MTOJIOKUTENFHBIC
3HaYeHHsI KOMIUIEKCHOTO MHAEKCa yCTOMUYMBOCTH. OCHOBHBIMHU ITOJIO-
KUTETHHBIMU TIApaMETPaMU SIBJISTFOTCSI BBICOKMM TYPUCTHYECKHUH T10-
TEHI[MAJI, YPOBCHb pA3BUTUSA TPAHCIOPTHOW HHQGPACTPYKTYPHI,
yCTOWYMBAsI COLUANIBHO-TIeMOorpaduuecKasi CUTyalus 1 BEICOKasi CTe-
IIEHb IPUPOJHO-IKOJIOrHYECKON YCTONUUBOCTH.

JlaHHBII TOAX01 MOXKET OBITh UCIIOH30BAH JIJISI OTICHKH YCTONIH-
BOCTH JIOKAJIbHBIX OEPEroBbIX 3KO-COI[MO-3KOHOMHYECKHUX CHCTEM B
HHBIX IPUMOPCKUX pernoHax Poccuiickoin @enepanuy.

HccnenoBanue BBITIONHEHO NP (HUHAHCOBOH Mojaep:kke POOU
u Anmuauctpanuu KpacHogapckoro kpas B paMKax HayqyHOTO TIPO-
exrta Ne 19-45-230001.

OIIEHKA PUCKOB APKTHYECKOI'O BEPEI'OBOI'O
HNPUPOJOIIOJIB30BAHUA MATPUYHBIM ITOAXOA0OM

Torodepuaze I'.I'.}, Pymsinuesa E.A., Illnaun M.B.?

MATY, 2. Mypmanck, Poccust
2CII6ry, o. Canxm-Ilemepbype, Poccus
gogoberidze.gg@gmail.com

KuroueBble cjioBa: pUCKM IPHUPOJOIOJIB30BAaHUS, OLIEHKA PHCKOB,
MaTPUYHBIN TOX0A, OeperoBas 3K0O-COLMO-3IKOHOMHUYECKAs CUCTEMA,
ApKTHKa.
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B nacrosmee Bpemsa B Apktudeckoit 30He Poccuiickoit ®@enepa-
nn (A3P®), 1 ocobeHHO B ee OeperoBoii 30He, HAOIIOIAETCs 3HAUH-
TeJIhbHOE YBEIHYEHNE MPUPOTHBIX U TEXHOTEHHBIX PUCKOB MPUPOIO-
MOJIb30BaHUs. ABTOpaMHU paHee Oblla MpeIo’keHa MaTphyHasi CH-
CTeMa, OIEHHUBAIOIIAs B3aMMOCBS3H MEXY COCTABIISIONIUME PHCKa
(MaTpHIBl PUCK-UCTOYHUK — PUCK-(DAKTOp M PHUCK-(PaKTOp — PHCK-
00BbeKT). 3aaya JaHHOTO UCCIIEIOBAHUS 3aKIlovaeTcs B pa3paboTke
MHCTPYMEHTapHsl OLIEHKH MHTETPATIBLHOIO TIOKa3aTessl prucka Juisd apK-
THYECKONU OEperoBOM 3KO-COITMO-dKOHOMHYECKOW CHCTEMBI KaK Tep-
putopuansHoro oobexta A3PO.

B paborte paccMoTpeHBl OCHOBHBIC NPHUHIMWIIBI, 3aJI0KCHHBIC B
MaTPUYHOM TIOJIXOZIE€ OIICHKH PHUCKOB MPUPOIOTIOIH30BAHNS B APKTH-
YecKoi OeperoBor 3K0-COIMO-IKOHOMUYECKON CHCTEME, U TIOCTIeNO0-
BaTENFHOCTH €€ PeaIM3aliu JJIsl TeppUTOpUanbHOro 00bekTa A3PO,
COCTOALLIEH U3 TPEX ACUCTBUIL.

1. VYmMeHbpIIeHHE pa3MEPHOCTH MATPHUI] PUCKOB, TIPUMEHUTETHHO K
paccMatpuBaeMoii 6eperooii cucteme A3PD.

2. PacueT OlleHOK pUCK-(PaKTOPOB, MOTyYaeMbIX MO0 CKOPPEKTHUPO-
BaHHBIM MaTPHUIIAM PUCK-HCTOYHUK — PUCK-(DAKTOP U PUCK-PAKTOP —
PHUCK-00BEKT, C YIETOM BECOBBIX MTOKa3aTeiel, 0TpaKarolix Kiaccu-
(UKaMOHHBIE BUIOBbIC XapPaKTEPUCTHUKU PUCK-UCTOYHUKOB, PHCK-
(hakTOpOB U PUCK-OOBEKTOB.

3. Pacder olleHKM HHTErPANBHOTO TOKA3aTeNsl pUCKa, KaK CyMMBI
OILIEHOK BCEX PHUCK-(PaKTOPOB, C yYETOM BECOBBIX TIOKa3aTeseH, oTpa-
KAFOIUX KJIACCH(DUKAITMOHHBIE BUOBbIC XapaKTEPUCTUKU PUCK-00B-
€KTOB, PACIIOJIOKEHHBIX B paccMaTpuBaeMol OeperoBoil cucrteme
A3PO.

[Ipennaraemsiii TOXO/ MO3BOJIAET MOTY4YaTh MPOCTPAHCTBEHHOE
pacnpezieieHue OlEHOK PUCKOB, BBISBIISATH HaOOIIee CYIIeCTBEHHBIE
pUCK-(paKTOPBI U BO3MOXKHBIE KOMOWHAITMH OT/IEIBHBIX MTOKa3aTelNeH.
[Tonb3ysck MpeaToKeHHBIM MaTPUYHBIM MOAXOJIOM IO OIIEHKE pPHC-
KOB INPHUPOAONOIBb30BaHMs, OyJeT pa3paboTaHa METOIOJIOTHs aHa-
JIM3a, IPOrHO3a M pa3padO0TKH pELICHHUH 10 peain3aiy MEepONpHUsITUI
YIpaBIeHHs PUCKaMH IIPUPOIONIONB30BaHIS B O€PETr0OBOI HKO-COIHO-
sKoHOMHUYECKOH cructeMe A3P®D, ¢ BO3MOXKHOCTEIO POBEACHIS TIPO-
THO3HOW OLEHKH PHCKa OT pa3MelleHHsI KaKoro-1m00 00beKTa.

HUccnenoBanue BBITIONHEHO NP (HUHAHCOBOH mojyiepkke PODOU
B paMKax Hay4Horo npoekra Ne 20-05-00312.
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BPEMEHHOM XO/I BE/IMYNHBI PH NOBEPXHOCTHBIX
BOJ I''TYBOKOBOJHOHU YACTH YEPHOI'O MOPA,
3A ITEPUO/J C 1956 IO 2020 I'T.

I'peonena E.A.

UIITC, 2. Cesacmononw, Poccus
Lenagrebneval2@gmail.com

Kuarouessble cioBa: BennunHa pH, BpeMeHHON psi, AEKOMITO3UIMS,
AKCTPANONALUS, TTyOOKOBOJHASA YacTh, UepHOE MOpe.

Mops ¥ OKeaHbI UTPAIOT KITFOUEBYIO POJIb B TJI00ATBHOM YIJIEPOI-
HOM 1iuKJe, B ocHoBHOM morolias CO;. OnyOIMKOBaHHbIC OIICHKH
MTOKA3bIBAIOT, 4TO 0K010 30 % yriexucmoro rasa, BEIOPaCkBAEMOTO B
atMocepy B pe3yibTare XO3SHCTBEHHOW NEATENbHOCTH, MOTIIOMNIA-
eTcsi MUpPOBBIM OK€aHOM, YTO U MIPUBOJUT K YMEHBIIICHUIO BETUINHBI
pH ero BepxHero cios. [loBeIIeHre KUCIOTHOCTH (VU MTOHIKEHHUE
pH) moBepXHOCTHBIX BOJ OKeaHa, SBJIAETCS TII00aIbHOM MpoOIeMOH.
[To nanHBIM HCcTeOBaTENEH B MOBEPXHOCTHRIX Bogax CeBepHOM AT-
JMaHTUKH 32 nepuos ¢ 1993 no 2017 rr. Benuuuna pH cHmkaercs co
ckopocthio —0,0017 ex. pH B rox, a kounentpanus CO; (fCO-) yse-
nuuuBaercs (+1,70 patm/roxa). YBeauueHHE KUCIOTHOCTH B OKCaHU-
YECKHX BOJIaX OKa3bIBACT HETATUBHOE BIIMSHUE HA )KHBBIC OPTAHU3MBI
W CTaBHUT TIOJ| yTPO3y CaMO CYIIECTBOBAHHE MOPCKUX IKOCHCTEM.
HNmMeHnHO MOATOMY MCCIIEIOBAaHUIO TEHACHIINN M3MEHEHUH BEITMYHNHBI
pH B Bojgax MupoBoro okeana B HacTOSIIEE BpeMs yIeIsIeTcss 00JIb-
II0€ BHUMAaHHE.

B pabore nucnons3oBanuce qannaeie 6anka UITTC 3a nepuon ¢ 1956
mo 2010 rr., a Takke JaHHBIC, TIOMYYECHHBIE B XOJE IKCIICTUITUN B
2019 1 2020 rr. AHaTM3UPOBAIKCH HAOJFOICHUS JJIs1 OTKPBITON YacTh
Mops ¢ rimyounamu 6osee 1000 M. o exxeMecsSYHBIM JaHHBIM OBLTH
paccuuTaHbl OCPEAHECHHBIC MO 4-MECSYHBIM WHTEpPBAIAM 3HAUYCHUS
pH. [Mony4yennsiii BpeMeHHOU psif 3a mepuof ¢ 1956 mo 1996 rr. am-
MIPOKCUMUPOBAH CYNEPIO3ULUEH JTUHEHMHOTO TPEHIa, MEKT0JI0BOM
KBa3UIUKIHYECKON KOMIOHEHTHI C MYJIbTHILTUKATUBHBIM CE30HHBIM
XOJIOM U OCTATOYHOW CIIy9aliHOM COCTaBISIONICH. DKCTPATIOIAIHS 3a
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nepuon ¢ 1996 mo 2020 rr. paccunTaHa Ha OCHOBE IIPOCTOM perpec-
CHOHHOW MO/JIENY IMHEIHOTO TPeH 1a, TAKXKe CKOPPEKTUPOBAHHOTO Ha
BBIIIIEYKa3aHHBIE KOMIIOHEHTHI

PesynpTarhl mokaszanu, 4To BpeMEeHHOH psx mo BennuuHe pH mo-
BEPXHOCTHOTO CJIOS IEIUTCS Ha JIBA OTPe3Ka C MPUHINITHAIBEHO Pa3-
JUYHBIM KAadeCTBOM JAaHHBIX M Pa3HBIM 3HAKOM JOJTONEPHUOTHBIX
tenaenuuid pH. Ilepsrrit nepuon nponomxancs ¢ 1956 mo 1976 rr.,
BTOpOH — HaunHas ¢ 1977 r. u mo HacTosee BpeMs. AHAINU3 JaHHBIX
M PETPOCIIEKTHBHOTO MPOTHO3a MOKa3all, 4To BeanmunHa pH cHmxa-
etcs 3a nepuoj ¢ 1977 r. mo 2020 r. co cpenHel CKOPOCTHIO OKOJIO
0,017 en. pH/10 ner. Takas TenaeHnus BpeMeHHOTO xona pH B mo-
BEPXHOCTHOM CJIO€ TITyOOKOBOAHOHM YacTh YepHOTro Mops Onm3Ka K
TEHCHIINSAM, HaOIIOIaeMBIM B IPYTHX PETHOHAX, IPUYPOUECHHBIM K
OTKPBITHIM YacTsIM MUpPOBOTO OKeaHa.

B mexromgoBom xoxme BenmduHBI pH BBIAETSAIOTCS ABE 3HAYUMBIC
KBa3UIUKIHYECKHE KOMITOHEHTHI I3MEHUYHUBOCTH C IEPHOIAMH OKOJIO
6,7 u 2,5 ner. HanboJiee BepoOsATHO, YTO OCHOBHAS ITPUYMHA TAKOW KBa-
3UIIEPUOTUYECKON U3MEHUYMBOCTH BENUYHHBI pH B BepXHEM cio€ OT-
KpBITON yact YepHOro Mopsi CcBsi3aHa C BapHaIMsAMH aTMOC(HEpHBIX
0CaJIKOB, OOYCIIOBIICHHON HM3MEHEHUSMH LUKIOHUYECKOW aKTHBHO-
cTH B ATiaHTuUKO-EBpomelickoM cektope, BkiItoyas YepHOMOpPCKUN
pPErHoH, B pa3iuyHble (a3bl KIMMATHIECKUX MOJ B CUCTEME OKeaH-
atMocdepa (B yactHoctu, CAK).

PaboTa BbITIOTHEHA B paMKaX rocy/IapCTBEHHOTO 3a/1aHus (Tema Ne
0012-019-0002) npu uactuuHO¥ (uHAHCOBOW mopnaepxkke PODOU
(rpant Ne 18-45-920014).

ONPEAEJIEHUE IMPOPB KAK 9JIEMEHTOB
BEPEI'OBbBIX CUCTEM BECIIPUJIMBHBIX MOPEU
JaBbigoB A.B.

Pabouas epynna «Mopckue bepezay
svobodny_polet2012@rambler.ru

KiroueBble cjioBa: IpopBa, MPOMOWHA, TPOPaH, IPOXo[, HepedonHa,
[IPOTOKA, IIPOJIUB, OEPEroBasi CUCTEMA.
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B mpenenax OeperoBpIX aKKyMYJIATHBHBIX (POPM TEPUOTUICCKH
BO3HHKAIOT U C pa3HOU MPOAOIKUTENBHOCTBIO (PYHKIIMOHUPYIOT CIie-
nuQUUECKUe TPOJIMBBI IPOMBIBHOTO TeHe3uca. JlanHble 00pa3oBaHust
MIPEICTABISIIOT COOOM Ba)KHBIE COCTABHBIE AIIEMEHTHI OEPETOBBIX CH-
CTeM, BBITIOJHSIOMMNE (YHKIIMIO HTPUPOIHBIX KOPHIOPOB, IO Cpe-
CTBaM KOTOPBIX IIPOUCXOIUT 0OMEH BOJHBIMU MacCaMU, MPHOPEKHO-
MOPCKMMH HAaHOCAMU U PA3IMYHBIMU KUBBIMUA OPTaHU3MAaMU, MEKTY
COIpEeJeTbHBIMHA BOJIOEMaMH.

[IpoMBIBHBIE TPOJIUBBI TAaK)KE HMMEIOT BAXXHOE 3HAYCHUE IS
YKU3HU HacelleHUS! IPUMOPCKHAX TEPPUTOPUN, KOTOPBIE UCIIOIB3YIOT
WX KaK Ce30HHbIE HaBUTAIMOHHEIE ITyTH. OTHaKO0, OObIIas N3MEHYH-
BOCTh UX METPHUYECKHX MapaMeTpoB, OTCYTCTBHE (pHKcAamuu B TPO-
CTPaHCTBE U BO BPEMEHHM, UCKIIIOYAET UX CHUCTEMaTHYECKOE MCIONb-
30BaHUeE.

[IponuBBEI TPOMBIBHOTO T€HE3UCa, 00pa3yloTCcsi B Pa3HOOOpa3HBIX
MIPUPOIHBIX YCIOBHUAX, YTO CIIOCOOCTBYET OMMMCAHHIO UX IO Pa3iind-
HBIMH Ha3BaHHUSMH: NPOPEA, NPOMOUHA, NPOPAH, NPOMOKA, nepebo-
una, entrance, inlet, tidal inlet.

Crenyer OTMETUTh, YTO OJHOBPEMEHHO C TEPMHHOJIOTHYECKUM
pa3HooOpasueM, B CIICIHaIM3UPOBAHHON IUTEpaType UMEET MECTO U
MOHATHIHOE. B aHTI0A3BIUHBIX CIIPaBOYHBIX MCTOYHHUKAX («A Glos-
sary of Coastal Engineering Termsy, «Beaches and coasts», «Coastal
systemsy, «The coast Hazardous Interactions within the Coastal Envi-
ronment», «Encyclopedia of Coastal Science»), usyuaembie npouBbI
OITHCHIBAIOTCS, MCKIFOYMTENHHO KaK MPHUPOJHBIE 00pa3oBaHHsA, CO-
€AMHSTOIINE COOO0M OTKPHITHIE OKEAHNYECKUE aKBATOPUH, C 3aJTMBAMH,
JIATYHAMH M 3CTyapUsMH, KOTOPbIEe BOSHHKAIOT M Pa3BHBAIOTCS IO
BO3,Z[eI\/IICTBI/IeM IOTOPMOBBIX BOJIH U TG‘ICHI/IFI, B YCJIOBUAX NPUIIMBHO-
OTJIMBHBIX KOJICOaHUH.

B ¢ynnameHnTansHOM crieMaTU3UPOBAHHOM CIIPaBOYHHKE «JUros
krantotyros terminy zodynas» Burayraca ['yaenuca, nns ommcaHus
M3y4aeMbIX MPOJHMBOB, WUCHOIB3YIOTCS Kak OOINWe, TaKk W YacTHHIC
OTIpefeNieHHs: a) Y3KUH BOAHBIA Mepexo] Yepe3 KOCy WM APYTYIo
MpHOPEXHYIO Tperpay; 0) BXO WM MPOXO/, TO3BOJIAIONINN BONTH
B BOJIOEM, JISXKAIITUH 33 MPUOPEKHOM IPETpaioif; B) OTHOCUTEILHO Y3-
KUH 1 4aCTO MEHSIONIMI CBOE MOJIOKEHUE MPUPOIHBIN KaHall, pacmo-
JIOKEHHBI B TIpeenax OeperoBoro Oapbepa, depe3 KOTOPBIA OCY-
IIECTBIISETCS MPUTOK U OTTOK MOPCKOM BOJIBI B JIAryHY HJTU 32JIUB, BO
BpEeMsl PWIIMBHBIX WJIH BETPOBBIX KOJIEOAHUH.
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B TepmuHOnornueckom crpaBouHuke «Mopckasi reoMophoIorHst:
OeperoBasi 30Ha, MPOLECCH, MOHATHSI, ONpeeNeHUsD Al 0003Haue-
HUS IPOMBIBHBIX 00pa30BaHUH MCHONB3YIOTCS Pa3TUYHbIC HA3BAHUS
¢ 0000IeHHBIM onpeneacHueM: «lIpopan, npomoura, npoxoo - mpo-
JIUB M3 MOPsI B JIATyHY 4Yepe3 OeperoBoit 6ap mim B OyxTy depes nepe-
CBITIb. B HEKOTOPBIX CiTydasx o0pa3zyercsi B pe3ysbTaTe YaCTUIHOTO
pa3MbIBa MMEPECHINU MU CBOOOIHOW aKKyMyJIsITHBHOU (hopmbl. Mu-
rpanys NpOPaHOB, UX MOABICHUE TO B OJJHOM, TO B IPyTOM MECTE, C
MOCTEIYIOUINM UX «3aJCUUBAaHUEM», MOTYT CIIOCOOCTBOBATh CABHTa-
HUIO B CTOPOHY CYIIX y4acTKa Oapa WM MEepEeChI U K HaJBUTAHHIO
WX OTJIOXKEHUI Ha JTHO JIATYHBI».

Ha ocHoBaHHMY aHANH3a, CYIIECTBYIOIINX B CICIIUATH3UPOBAHHBIX
HY6HHK3HI/I5{X OHpCHeHCHHﬁ, a TAaKXKXC MaTcpuajloB MHOT'OJICTHHUX I10-
JICBBIX HCCHCI{OBaHHﬁ, MBI PCIINJIM B KaUC€CTBE NUCKYCCUH IIPEIJIO-
JKUTb NIPOMBIBHBIM IIPOJIMBaM CIICAYIOMICC ONPCACIICHUC!

«lIpopebt — 310 MOP(HOIOTHUYECKHE DIEMEHTBl aKKyMYJISITHBHBIX
(dhopM, UMEroIIHe BUJI IPOJIUBOB, BPEMEHHOTO XapaKTepa, COSTUHSIIO-
IIMX OTKPBITHIC MPOCTPAHCTBA OKEAHOB U MOpEH, ¢ OoJiee HiIM MEHee
000C00IEHHBIMY JIAT'YHAMH WITK 3aJTMBaMU; TEHETUYECKH OHU OYCIIOB-
JICHHBIC CJIO0KHbIM B3aHMOI[eI>'ICTBH€M IITOPMOBOI'O BOJIHCHUSA, IIPpH-
OpEXKHBIX TCUCHHH, CHHONTUYECKUX M PEYHBIX KOJNECOAHWH YpOBHS;
OHH BBITIONHSAIOT (DYHKIMIO TMPUPOTHBIX KOPUIOPOB, IO CPEACTBAM
KOTOPBIX MPOUCXOAUT OOMEH BOJHBIMH MacCaMH, MPUOPEKHO-MOP-
CKUMH HAaHOCAMH M JKUBBIMH OPTraHU3MaMHU MEXIY COMpEICIbHbBIMU
BOJIOEMaMU».

INPOBJIEMBI YIIPABJIEHUA ITIOJABO/JHBIM
KYJBbTYPHBIM HACJIEAUEM U BKUIIIOYEHUE IIKH B
MOPCKOE ITPOCTPAHCTBEHHOE IINTAHUPOBAHHUE

Jdanunosa JI.B.

EpmaxC3, 2. Canxkm-Ilemepoype, Poccus
l.danilova@ermaknw.ru

KaioueBble cjioBa: MOABOJHOE KYJIBTYPHOE HACIEIUE, MOPCKOE
KyJbTypHOE Hacjere, MOPCKOE MPOCTPAHCTBEHHOE IIAHMPOBAHKUE,
KOMILIEKCHOE YIIPABJICHHE MOPEOIb30BAHUEM.
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B Poccun mopckoe kynbtypHoe Hacneane (MKH) — noBonbHO HO-
BhIi TepmMuH; MKH 00beanHseT Takue KOHLIENINN U BUIBI e TeIb-
HOCTH, KaK MOPCKasi UCTOPHsI, MOPCKas KyJIbTypa ¥ TPAIULIH, U3yde-
HUE U COXpaHEHHE OOBEKTOB, CBA3aHHBIX C UCTOPHUEH MOPCKOH aes-
TEIbHOCTH, MOMYJIAPU3ALHUs MOPCKON HCTOPUU U TPAAULINN, H3TOTOB-
JIeHHEe Mojienel Kopaliiel, CTpOUTENBCTBO U IKCILIyaTalusl UCTOPH-
YeCKHX KO kopaoireii u T.1. MKH BKiTro9aeT B ce0s1 MaTepHaIbHBIC
1 HeMaTepualbHbIE CJIEbl HCTOPUUIECKOTO HCIIOIB30BaHU MOpPS de-
JIOBEKOM Ha BOJIE, TTOJl BOAOH U Ha CyIIIE.

B crpykrype MKH Bbimensercss rpynmna OObEKTOB Hacienus,
HaxoZsIIascs Ha JHE MOps, 9TO MOABOJHOE KYJIBTypHOE Haclleaue
(ITKH). Konsenmst OOH no oxpane I1IKH (2001r.) ycraHOBHIIa BCe-
00BEMITIOLIYIO 3aKOHOAATENbHYI0 OCHOBY Ul COXPAHEHHMsI, 3aIlUThI
u ynpasienust [IKH. Konsennus onpenensier [IKH xak Bce cienpl ue-
JIOBEYECKOTO CYIECTBOBAHUS KyJIbTYPHOTO, HCTOPUUYECKOTO WIH ap-
X€0JIOTHYECKOr0 XapakTepa, KOoTopble B TeueHue He MeHee 100 jet
ObUIM YAaCTUYHO WJIM IOJIHOCTBIO MOTPYXKEHbI, MEPUOANYECKU WU
HaBcerJa, B OKeaHbl, 03epa u peku. Poccuiickas Penepanusd eiie He
npucoenununack Kk Kousenuuu o oxpane [TKH.

B poccuiickoM 3aKOHOJATEIbCTBE YIPABICHHE KYJIbTYPHBIM
HacienueM peryiupyercs 3akoHoM 73-D3 «O06 o0beKTax KyJabTyp-
HOTO0 Hacyeaus (MaMITHUKaX UCTOPUU U KyJIbTYpHl) HapoaoB Poccuii-
ckoii denepanyny, KOTOPHIA YCTaHABIMBAET OTHOLICHUS B 00JacTu
COXpPaHEHUs, UCIONb30BAHUS, MOMYJSAPU3AMH U TOCYAapCTBEHHON
OXpaHbl 00BEKTOB KYJIbTYPHOI'O Hacienus (MaMsITHUKOB MCTOPHU U
KyJIbTYphl) HaponoB Poccuiickoit @enepamnmn. 3aK0H HE CONEPIKUT
TEPMHHOB «IIOJBOJIHOE KYJIETYpHOE HACIEANE», «MOPCKOE KYIbTYp-
HOE HaCJIeZINe», «IOJIBOJIHBIN KyNbTYpHBIH Nanamad™. Crenuduka
ynpasinenus [IKH B 3akoHe He yUUThIBaETCS.

Cornacno [dupextuse EC 0 MOpckoM MPOCTPaHCTBEHHOM IIJIaHU-
posarnu 2014/89/ EU, 1IKH siBisieTcst oqHUM W3 BO3MOKHBIX BHJIOB
JEeSITebHOCTH, UCIIOIb30BaHMS U 3aMHTEPECOBAHHOCTY B IJIAHUPOBA-
HUU MOPCKOT'0 IPOCTpaHCTBA. MOPCKOE MPOCTPaHCTBEHHOE MIIAHUPO-
Banne (MIII]) mpemocTaBnseT WHCTPYMEHT JUIS MOCPEAHHYECTBA
MEX/1y HECOBMAJAIOUIMMH HHTEpECAMH OTpaciell U CMIT4eHHs KOH-
(hauKTOB MOperonp30Banus, Bkmodas oxpany [IKH. Poccuiickoe 3a-
koHogatenbecTBO mo MIIIT Haxogutcss Ha craguu (HOPMHUPOBAHMUS;
MIPOCTPAHCTBEHHBIE TIAHBI POCCHICKIX MOPCKHUX aKBaTOPUH HE pa3-
paboTaHbl; OrpaHUYEHUS XO3SIMCTBEHHOM AEATEIILHOCTH AJIsl IPHOPU-
teTHBIX 30H [IKH He ycTaHOBIIEHBI; OXpaHa BBISBICHHBIX OOBEKTOB
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[1IKH B nomkHO# cTenenn He o0ecriedeHa; yIoJTHOMOYeHHBIE OPTaHbl,
OTBETCTBEHHBIC 3a oOecnieueHue oxpanbl [IKH He onpeeneHsr.

B pamkax peanmzarum nmpoekta BalticRIM (mporpamma MHTEppeT.
Pervon bantuiickoro Mops) cienaH MEpBBIM IIar K OMNPEACICHHUIO
MKH xak 0co0oif MOPCKOW €IWHHWIBI YIIPABICHUS, KapTHPOBAHBI
oobekthl [IKH 1 MKH B poccutickoii yacti bantuiickoro Mopsi, BbI-
neneHsl mpuoputetHbie o6mactu [IKH B BocTounoM OUHCKOM 3aiIHBE
Y FOTO-BOCTOYHOM banTtuke, mpeioxkena HaydHo 000CHOBaHHAs Me-
toauka BkirodeHus MKH B MIIIT u Mepbl 110 OrpaHUYEHUIO XO35H-
CTBEHHOH NESITETLHOCTH U COBEPIICHCTBOBAHUIO CUCTEMBI YIIpaBJie-
Huga MKH ¢ npuMeHeHreM S5KOCUCTEMHOrO IMOAX0Aa HA OCHOBE y4yeTa
MPUPOAHBIX U aHTPOMOTeHHbIX (pakTopoB maBieHus. MKH sBnsercs
HE TOJIBKO OOBEKTOM OXPAaHbI, HO M MEPCIEKTUBHBIM BUJOM XO3Sii-
CTBEHHOH JEATENIBHOCTH KaK OOBEKT MOpPCKOro Typusma. IIpoekt
BalticRIM npemnoxun cucremy mep o BosiedeHuto MKH u [IKH B
MEXyHApOIHBINA TYpUCTUUIECKUH 000POT.

O HEOBXO/IUMOCTH YUETA BJIMSAHUA
KIMMATHYECKUX UBMEHEHUU ITPU
INPOEKTUPOBAHUUN MOPCKHUX COOPYXXEHUU

Hoarymes T.B.

HUY MI'CY, 2. Mockea, Poccus
dolgushew@yandex.ru

KiroueBble cjioBa: H3MEHCHUS KiuMara, CI_IeHapHI:»Iﬁ moaxon,
MOBBIIICHUC YPOBHS CPEAHETO YPOBHA MOPSI, BOJIHOBLIC BOSHeﬁCTBHH,
MOPTOBBIC THAPOTEXHUUCCKUE COOPYIKCHHA.

AKTHBHOE OCBOCHHE APKTHUYECKOTO perroHa PD cBs3zaHo ¢ HEOO-
XOJUMOCTBIO CTPOUTEIBCTBA HOBBIX U PEKOHCTPYKIMH CYIIECTBYIO-
X OPTOB. B HacTosmee BpeMs MPOEKTHPOBAHNE MOPCKUX THAPO-
TEXHUYECKUX COOPYKEHHMW SBIISIETCS aKTyaJbHOM 3ajadeil oTeue-
CTBEHHOM TUAPOTEXHUKH. [Ipr 3TOM M3MEHEHUs KIMMaTa OKaXeT Cy-
LIECTBEHHOE BO3JEHCTBHE HA dKCILTyaTanuio npoektupyeMsix ['TC.
SpxuMU TpUMeEpaMU MIPOSIBIICHHS! TTI00ABHBIX U3MEHEHUH KIMMaTa
SIBIIAIOTCA 3HAYUTEIBbHOE COKpAIlEHHE IUIOIIAJd MOPCKOTrO JbJa, a
TaK>Ke TIOBBIIIIEHUE CPETHETO YPOBHS MOPAL.
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B Hacrosiee Bpemsi Ipou3BeIeHO OO0JIBIIOE KOJTMYECTBO UCCIIEI0-
BaHHH B 00J1ACTH MOJICTUPOBaHMS I3MEHEHUH KIIMMaTa, OHAKO MOy~
YeHHBIE Pe3YJIbTAaThl HE YUUTHIBAIOTCS IPH MPOESKTUPOBAHUN TTOPTOBBIX
I'TC. Vuer BausiHus M3MeHeHHs KnuMara Ha moprossie ['TC crano-
BUTCSI OCOOCHHO Ba)KHBIM, B CBSI3H C IUIAHUPYEMbIM aKTHBHBIM OCBOE-
HHEM MUHEPAJIbHO-CHIPLEBBIX PECYPCOB APKTHUECKOTO PETHOHA, B KO-
TOPOM MO OLIEHKaM KJIMMAaTOJIOTOB TEMIIb U3MEHEHHS! KJIMMaTa IIPEBbI-
LIAI0T CpeAHe-TUIAaHEeTapHbIM YPOBEHB MPUMEPHO B 2,5 pasa.

[IporHo3upoBanue KiuMaTa, OCYLIECTBIISIEMOE C MOMOILIBIO pa3-
JUYHBIX MoJeneil, 0a3upyercs Ha clieHapHOM noaxoje. B Hactosimee
BpEMs HCIIOJIb3yETCs] HECKOJIBKO BUIOB CLIEHAPHBIX MOIXOA0B MIPE-
CTaBJICHHBIX B 3—5 ¥ TOTOBSIIEMCS] LIECTOM OLEHOYHBIX IOKJaaax
MI'DUK. Baxnoi 3agaueii aBiseTcsl OLIEHKA JUHAMHKHU M3MEHEHUS
CIIeHapueB OT 4eTBEPTOro oneHouHoro noknana (Al, A2, Bl, B2) k
peNpe3eHTaTUBHBIM TPASKTOPHSIM KOHILEHTPAUWH U OOIIUM COLH-
JIbHO-3KOHOMHUYECKUM IyTsM. [loHnMaHue TpeHaa B pa3BUTHU CLie-
HapUeB MOJEIMPOBAHMS KIMMAaTa IO3BOJIUT CAETATh BHIBOJ O IPHMe-
HUMOCTH HOJYYEHHBIX PE3YJIbTAaTOB B IMPAKTHKE MPOCKTHUPOBAHUS
mopckux I'TC.

B nanHOM nokiane OyayT pacCMOTPEHBI OCHOBHBIE CIIEHAPHBIC
MOJIXO/IbI K MOJICTIMPOBAHUIO KIIMMaTa M cZiellaHa olleHKa Halroae-
MO TEeHJEHLUH UX pa3BUTHUS. [laHbI OLIEHKM HEKOTOPBIX MapaMeTpOB
HE0OXOUMBIX JIJIs 6e301acHoi 1 3P (EKTUBHON SKCILTyaTaIll MOP-
ckux noptoBsix I'TC, a Taxoke cliesaHbl BBIBOJIBI HA OCHOBE ITPOTHO3-
HBIX 3HAUYEHH 3THX MapaMeTPOB, OJTYUYCHHBIX 110 Pa3IMYHBIM CIICHA-
pHSIM U3MEHEHUS KJINMaTa.

COBPEMEHHBIE THAPOJIOI'MYECKHUE N
I'MAPOXUMHNYECKHUE YCJIOBUS 3AJIMBA IOHY3JIAB

JAbsaxos H.H., JIlunyenko A.E.,
Maabsuenko FO.A., KunsieB C.A.

T'OUH, 2. Mocksa, Poccus
lipch2015@yandex.ru

KawueBbie cioBa: 3ainuB J(oHy3naB, TepMOXaJIMHHAsA CTPYKTypa
BOJ, THAPOXUMHUYECKUI PEXKUM, 3aIPSI3HEHUE BOJI.
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3amuB JloHy3naB, TPaAULIMOHHO COXPAHSIOIINI B JINTEpPAType Ha3Ba-
HHE «03epay, yHUKAJICH [0 CBOEMY I'€HE3HUCy, pa3Mepam, reoMopdoro-
T, HATHYUIO TIPHPOIHBIX HCKOTIAEMBIX, COCTaBY (propbI 1 (hayHbI. KO-
crcteMa o3epa JloHy3nas ¢ Hagana 60-X TOIOB MPOLLIOTO BeKa MpeTep-
TeJia 3HaYUTEIbHbIE H3MEHEHHUS B CBSI3U C IIPOPHITUEM KaHalla B LIEH-
TPaJIbHOM YacTH NEPECHINHU, pa3eirolIen o3epo 1 UepHoe Mope.

AKTyanbHOCTh PAacCMOTPEHHS COBPEMEHHOT'O THAPOJIOTO-THAPO-
XMUMUYECKOTO0 pEeXUMa 3alliBa OOYCIIOBIIEHa aKTHBHBIM Pa3BHTHEM
PEKpeaioHHOT0 KOMITJIEKCa M aKBaKyJIbTYphI Ha ero aksatopuu. He-
KOHTPOJIMPYEMOE pa3BUTHE MUIUHHBIX U YCTPHUUHBIX XO35HCTB, BMe-
CTe ¢ MpojoJiKatoIelicss JoObIueH mecka U 3arpsisHEHUEM MOPCKOMH
cpeabl cOpocaMy CTOYHBIX BOJl OKa3bIBa€T HEraTUBHOE BO3ACHUCTBHE
Ha 9KOCHCTEMY 3aJIiBa.

B cBs3u ¢ BeimeckazanueiM cotpyaHukamu CO OI'bY «I"OUH»
Mocje AJTUTEIbHOTO MepepbiBa ObUIM BO30OHOBJICHBI CE30HHbIE I'HMI-
POJIOrO-THAPOXUMUYECKHE CheMKH 3ai. Jlony3nas. Beero 3a mepuop
2015-2021 rr. ObulO TPOBEAECHO 15 CHEMOK 3aKBa, BBHIIIOJIHEHO
134 rupponorudeckux ¥ THAPOXMMHUYECKHX cTanuuii. B 2018-
2021 rr. 3KCIeAUIMOHHBIE UCCIIEIOBAHUS OXBATHIBAIIN BCE THIPOJIO-
THYECKHe paifoHbl JMMaHHOH YacTu 3ayinBa. CheMKH MPOBOIMIINCH Ha
Hay4yHO-UCCcIlleZloBaTeNbckoM cynHe «llenmeHr» m MOTOpPHBIX IIaB-
cpeactBax tuna «Zodiak». {1 nccnenoBaHuii BEpTUKAIBLHOTO pac-
NpeaeNeHnss TEPMOXAIMHHBIX XapaKTEPUCTHK (TeMIepaTyphl, cojie-
HOCTH ¥ IUIOTHOCTH BOJ) B akBaTopuH 3aj. JloHny3nas, ¢ utons 2018 r.
npumensuuck CTD 3ouas1 Valeport Midas ECM u CTD-48, nio3Bo-
JIUBILHKE ITOJYYUTh HHPOPMALIUIO O BEPTUKAIBHON CTPYKTYpE BOJ Ha
THJIPOJIOTHYECKUX CTAHIUAX, OT IOBEPXHOCTH JI0 JTHA Yepe3 KaxJIble
20-30 cm.

B pe3ynbrare BBIIOJHEHHBIX MCCIEJOBAaHUM OBLIM MOTyYEeHbI HO-
BbI€ CBEICHUS IO TEPMOXATMHHON CTPYKTYypE BOJ M THMIPOXHMHUYE-
CKUM YCIIOBUSIM 3aiuBa JIOHy3/IaB B COBPEMEHHBIN NEPUO/I, a TAKKE
BBISIBIICHBI OCHOBHBIE HCTOYHUKU 3arpsI3HEHUSI.

BrusiBrieHa 3HaunTeNnbHAsS MPOCTPAHCTBEHHO-BPEMEHHAS! HEOJHO-
POIHOCTH B pacmpeAesieHNH THAPOJIOTO-THIPOXUMHYECKUX TTOJIEH U
3arpsi3HEHHsI BOJl 3aiuBa. B pesynprare BhIENEHBI 3 XapaKTEPHBIX
paifona B 3ai. JloHy371aB, CYIIECTBEHHO OTIMYAIOLINECS [0 YCIOBUIM
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(hopMHUpOBaHUs TEPMOXAIMHHOW CTPYKTYPBl BOA M T'MIPOXUMHYE-
CKUM ToOKazaTensiM. OTMeUeHa TEHIEHLHS YBEIMUYCHHS COJCHOCTU
BoA 3anuBa B 2018-2020 rr.

YcranoBneHo, yTo HauOojee BBICOKMI YPOBEHb 3arps3HEHHS
HaOmoancs B KyToBoil yactu 3an. JlonysmaB. Hanbonee xputmde-
CKUM II0Ka3aTeJIeM SBJIAJIOCH OMOJOrMYEecKoe MOTPeOsIEHHE KHUCIIO-
pona (BIIKS), MakcuManbHOE 3a()MKCHPOBAHHOE 3HAYCHUE KOTOPOTO,
B ceHTs0pe 2018 r. y AGmsimurckoro mocta coctasmo 7,6 ITJIK. Ipe-
Beimenne IIJIK mo comepikanwio HepTenmpoaykToB B Boaax (10
5 I[TAK) oTMeuanock B €QMHUYHBIX MpobOaxX, OTOOpaHHBIX B paiioHe
nrt HoBoosepnoe. B 3umunii neproa 2021 r. B 85 % npo6 6bu10 OT-
medeno npesbimenue [1JIK (B 1-5 pa3) mo comepkaHUO aHHOHHBIX
MTOBEPXHOCTHO-aKTUBHBIX BellecTB (AITAB).

BrimonneHHbie HUCCIICAOBAaHUA OOHHBIX OTJIOKEHMI TTOKa3aJiu
HAJINYKE BBICOKOTO MX 3arpA3HEHUs HEPTENPOLyKTaMH, KOHLIEHTpa-
U1 KOTOPBIX B OTAEJIBHBIX MPO0ax MpeBbIlIaja NPUHATHIE HOpMa-
tuBsl [1JIK. B HEKOTOphIX MpoOax MOHHBIX OTIOKEHUH OTMEYanIoch
mpessimerne [111K mo cogeprkannto Tsoxenbix Metaiios (Cu, Pb, Zn
u Hg), BenuunHa KOTOPOTO 11l OTAEIBHBIX 3JIEMEHTOB U3MEHSUIACH B
npexaenax ot 2 no 10 ITJIK.

rmnaproJoro-rmAPOXUMHNHYECKHE
XAPAKTEPUCTHUKH NPUBPEKHBIX BO/JI
CEBACTOIIOJIA B 2020-2021 I'T.

AbsixoB H.H., Manbuenko FO.A., JIunuenko A.E., booposa C.A.

T'OHH, 2 Mockea, Poccus
dyakoff@mail.ru

KaroueBble ciaoBa: YepHoe wmope, CeBacTONONBCKUIA PErHOH,
OYHMCTHBIC COOPYKECHMHA, FI/IJIpOXI/IMI/IquKI/Iﬁ PEXUM, 3arpsA3HCHUC.

Habnronatomeecst B mociieiHME TOIBI YBEJIHMUCHHUE 3arps3HEHUS
pHOPEXHBIX BOA YepHOT0 MOPSI CBA3aHO CO COPOCAMU CTOYHBIX BOJI.
B CeBacTOnoasCKOM pErHoHE B HACTOSIEE BPEMs OCYIIECTBISETCA
cOpoC CTOYHBIX BOA C KaHAJIU3ALMOHHBIX OYMCTHBIX COOPY>KEHHH
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(KOC), naxonsmuxcs Ha Oanance ['YIIC «Bogokanam» (5 BwImyc-
koB). OOmmii 00beM CTOYHBIX BOJ, cOpomeHHBIX B 2020 T.
~ 22316 ThIc.M>. BeseicTBHE BHICOKOI CTENEHH M3HOCA OYUCTHBIX CO-
opyxenuii (OC), OTCYTCTBHS MOJHOTO IHKJIA OHOIOTHYECKON
OYUCTKH CTOKOB (Bkitouast kpynHeimue KOC-1 «tOxHbIey), yBenn-
YeHHe Harpy3Kd, OOYCIOBJICHHOE POCTOM YHCIEHHOCTH HACEICHHS
roposaa, OONBIIMHCTBO CTOYHBIX BOJ COpachIBAIOTCA HEIOCTATOYHO
OYMILEHHBIMU MM BOOOIIe 6e3 ouucTkh. PacnpocTpaHeHuto 3arpsi3-
HEHUS Ha OOJBIINE TUIOIAAH CIIOCOOCTBYIOT OCOOEHHOCTH TepMOXa-
JMHHOM CTPYKTYpPHI BOJ B paliloHaX pacrooKeHHs BBITYyCKOB. Kpome
rryookoBomHOoro copoca KOC-1 «HOskHBIE» OTOJOBKH OCTAIbHBIX
BEIIIYCKOB CTOYHBIX BOJ| PACIOJOXKEHBI Ha riryomHax 15-20 M, rae
(hopMrpoBaHNE MHKHOKIMHA OOJBIIYIO0 YacTh rojja He MPOUCXOMIMT.
OcobenHo HeOmarompusiTHas 00CTaHOBKA CKIIAJBIBACTCS B paiioHe
BBINIYCKOB KaHaJIM3aIlMOHHBIX HacocHBIX craHiuil (KHC) Ne 9, 10
«banaknasckue» u KOC-12 «Kaunuckuey. Ha nocnenaux KOC BbI-
IyCK OCYIIECTBIIAETCS HEMOCPEACTBEHHO Y ype3a BOAbBI, 3arpsi3Hss
OoJbIIKe TITOIA U TPUOPEKHON aKBATOPUU MOPAL.

B 2020-2021 rr. corpyaaukamu CO ®I'BY «"OMH» 6s110 mpo-
BEJICHO 5 KOMITJIEKCHBIX ChEMOK B paiioHe B3Mophsi CeBacTOMNois OT
Mbica JIykymn qo meica Capbiu (peBpasib — aBrycT), a TAKKE ChEMKH
oyxt CeBacTonosabckoro peruosa — Kaszauseit, Kapanrunnoii, Ctpe-
nenkoi, Ilecounoi, Omera u CeBacTonoasCckoi. Beero ObL10 BBITON-
HeHo cbitie 4500 onpeneneHnit THAPOIOTO-THAPOXUMUIECKHX ITOKa-
3aresiell B OTOOpPaHHBIX MPoOax MOPCKOW BOJIBI.

[IpoBeneHHbBIE UCCIIEOBAHUS MTOKA3AIH, YTO IPHOPUTETHBIMH 3a-
rps3usromMy BeniectBamu (3B) mnst CeBacTomonbCcKOro pernoHa
SIBIISIIOTCS, TIPEXKAE BCEro, OMOTEHHBIC 3JIEMEHTHI, BBI3BIBAIOIIUE
YXyAILIEHUE Ka4eCTBa BOJ 10 [EIOMY Py THIPOXUMUYECKUX ITOKa-
3areneir. [lpum STOM 3arps3HeHHe TUNWYHBIMA KCEHOOMOTHKAMH
(medrenponykramu, AITAB) 1 TSHKETBIME MeTaJIaMH OCTaBaJIMCh Ha
JOCTaTOYHO HU3KOM YPOBHE, U B MOAABJISIONIEM OOJBIINHCTBE PO
HE TPEBBIIIAJIO0 MPEebHO nomycTuMbIX kKoHieHTparuii ([11K). B
2020 r. HanboIee BEICOKUI YPOBEHbD 3arpsi3HEHHST HAOIOIaICsI B FOXK-
HoW yacTh ['epakieiickoro moixyoCcTpoBa, ¥ ObUT CBSI3aH C BBITYCKAMU
KHC banaknaesr 1 KOC-1 «lOxHbIe». O0MacTh 3arps3HEHHBIX BOJI,
CBSI3aHHAS C 3TUMHU MCTOYHWKAMH, IPOCIIEKHUBANIACH BAOIb BCETO I10-
Oepexpst CeBacTOMmoONbCKOro pernoHa ot OyxTel KambimoBo#t 1o
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Oyxtel Jlacnu. B nenom, HanGospliee YUCIO CIydaeB MPEBILICHUS
[TAK ormeuanocsk mist mokasareneit bIIKs (6onee 50 % mpoananmsu-
pOBaHHBIX P00 ¢ MoBepxHOCTHOrO ropu3onTa). [IpeBpimenne [1AK
o HerenpoaykTaM HabIr0Aan0Ch B paiione Beimycka KOC-1 «HOx-
HBIE», a TAK)XKE Ha BHEIIHEeM peline r. CeBacTomos.

Kak nmoka3za ananu3 pe3ynbTaToB THIPOXUMHYECKUX ChEMOK OyXT
CeBacromnouns, pacHoJOXeHHbIX B ceBepHOM wactu ['epakieiickoro
MIOJTyOCTPOBA, BBITIONTHEHHBIH B 2021 T., BOIBI OONBIIMHCTBA OyXT Xa-
PaKTepU30BATNCh BBICOKMM YPOBHEM 3arps3HeHus. llpeBbineHue
K no BIIKs ormeuanock B paiionax 0. Omera, [lecounas u Kapan-
tuHHasA. B OyxTax Crpeneukas u OMera B OTACTBHBIX MPOOax OBLIO
3adukcupoBano mpesbimiene IIJJK mo wHedTenmpomykTam (o
1,2 TTAK) u ATTAB (zo 2 IT1K).

Pa6ora Beimonaena B CO ®I'BY «'OUH» npu dhuHaHCOBOI MOA-
nepxke PODU (mayunsrit mpoekt 20-45-920016 «MccnenoBanue u3-
MEHEHHUS THAPOJIOTO-TUAPOXUMUYECKUX XapaKTEPUCTUK M KadyecTBa
MOPCKOH cpeibl o] Bo3aekcTBreM AU (y3HBIX HICTOYHUKOB 3arpsi3-
HeHus B CeBacTONOIBCKOM PETHOHE M BBIPAOOTKA MPAKTHIECKUX pe-
KOMEHJAUUH 110 CHU)KEHHUIO SKOJIOTHYECKUX PUCKOBY).

MHOI'OJIETHSSI UMEHYHUBOCTD
MOP®OMETPUYECKUX XAPAKTEPUCTHUK
A30BCKOI'O MOPs

Escrurnees B.ILY, Epémuna E.C.%, Octpoymosa JLII.?
YCesl'Y, 2. Cesacmononw, Poccust
MU, 2. Ceeacmonons, Poccus
3IrOUH, 2. Mockea, Poccus
shchurova88@gmail.com

KiroueBble ciioBa: A30BCKOE MoOpe, IUIONIAJb BOJHOIO 3epKala,
00bEM BOJ], ypOBEHBb MODAI.

[ToBblIeHNE YPOBHS MUPOBOTO OKE€aHA IPUBOJIUT K YBEJINYEHUIO
YPOBHSI BHYTPEHHHX MOpEH, K U3MEHEHUSAM HX MOP(HOMETPUUECKUX
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XapaKTePUCTUK U, KaK CIEACTBHE, K K3MEHEHUSIM CTPYKTYPBI UX BOJ-
HOTO OanmaHca. Bomusiii Oamanc — BaKHEHIIAN PEKUMO00OPa3yIOLTHIA
(hakTop, OMpPENEISIONTNI THAPOTHICCKAN W THAPOXUMHICCKUN pe-
XKHUMBI MOps. 11 A30BCKOTO MOpPS BaKHBIMH COCTABIISIOIIMMU BO/I-
HOTO OajaHca SIBISIOTCS PEYHON CTOK M MCIIAPEHHE C TIOBEPXHOCTH
Mops. B mocnennue aecaruieTns B A30BCKOM MOpe HHTEHCH(DUTINPO-
BaJics MPOLIECC MCIApEHUs BCIEACTBUE HAOMIOJaCMbIX TIOOATBHBIX
TEHACHIMHA K YBEJMYCHHIO CPEIHUX 3HAYCHUH TEMIIEpaTypbl BO3-
nyxa. EcTecTBeHHbIE KIIMMATHYECKHE H3MEHEHHS yBIAKHEHHA, Pa3-
BUTHE THAPOTEXHUYECKOTO CTPOUTENHCTBA NPHUBETH K aHOMAIBHO
HU3KOMYy cToKy pek [ona m Ky6anu. CopmupoBanock MHEHHE O
TOM, YTO TaKas W3MEHYHBOCTH COCTaBISIONINX BOJHOrO OanmaHca B
KOMIUTIEKCE TPUBOIUT K ACPHUIMTY BOIJHBIX PECypcoB A30BCKOTO
MOpA U KPUTUYCCKOMY COCTOSAHUIO BOCIIPOU3BOACTBA ITPOMBICIIOBBIX
BH0B pBIO B A30B0-/{oHCKOM Oaccetine (MaTtumos u ap., 2017).

WHTerpanbHpIM MMoKaszaTeneM JUHAMHAKH BOIHBIX PECYPCOB MOTYT
CITy’KUTh MOP(GOMETPUIECKUE XapaKTEPUCTHKH, TAKHE KaK: TUIOIIAAb
BOJIHOTO 3epKaja, rryouHa u o0beM BoI A30Bckoro mops. Kpome
TOT0, 3TH BEJTMYNHBI KPUTHIECKH BAXKHBI JIJTSI BOJTHO-0AJIAHCOBBIX pac-
YETOB.

[Tnomanp BogHOTO 3epKaiia U 00BEM BOJI A30BCKOT'O MOpSI OTIpe-
JIENIAFOTCS TIOJIOKEHHEM YPOBEHHOM IMOBEPXHOCTH, KOJeOaHUsI KOTO-
PO, XapaKTepU3yITCs BHICOKOH M3MEHUMBOCTHIO Ha Pa3HBIX Mac-
mrabax: OT ME30MAaCIITA0OHEIX M CHHOITHYECKUX KOJIeOaHui, KOTO-
PpbI€ MOI'YT BbI3bIBATH 3HAYUTCIILHBIC U3MCHCHHA B IIPOCTPAHCTBCH-
HOM TIOJIO)KEHUH JINHUH ype3a U COOTBETCTBEHHO OTPaXaThCsl Ha TUIO-
majau Mops, 10 BHYTPUTOJOBbIX U MHOTOJICTHHUX.

B pabore Obu1a ocTaBieHa eNb — U3Y4YUTh MHOTOJIETHIOIO H3MEH-
YHUBOCTH MOP(POMETPUUYECKUX XaPAKTEPUCTHK A30BCKOTO MOPsI 32 Tie-
pUOA TOCTYIHBIX JaHHBIX 1966—2013 rr.

Ha nepBom atare pacdera ObUTH aKTyaJIM3UPOBAHBI MOP(HOMETPH-
YeCKHe KpUBBIE 3aBUCUMOCTH IUIOIIAAN U 00beMa A30BCKOTO MOPS OT
YPOBHSI MOPS TI0 COBPEMEHHOMY MacCHBY JJaHHBIX O OaTUMETPUH THA
EMODnet, croboaHo npegocTaBisemMomy EBporielickoit ceTbio MOp-
CKUX HaOJIIOJICHUI M IaHHBIX. DTOT MAaCCHUB MMeET paspeuicHue 1/8'
(oxomo 200 M) u MOCTPOEH Ha OCHOBE LU(POBOK MOAENH penbeda,
KOTOpasi TCHEpUPYETCs U3 0ATUMETPUIECKUX CHEMOK, CITyTHHKOBOM
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unpopmaiun 1 ganHeix GEBCO. [{uama3zoH M3MEHYHMBOCTH BEJIH-
YUHBI CPeAHETo 3a roJ o0hbeMa BOABI 3aKII0YECH B mpenenax 317—
329 km®. Cpennemnoronetssis (19662013 rr.) Bennunna 00beMa BOJ
B A30BcKOM Mope coctaBuna 323 kM°. B crekTpe MeXronoBoil us-
MEHYHBOCTH BBIICISIOTCS KosieOaHus ¢ mepuoigoMm ~ 4 roma. He-
CMOTps Ha chOpMHUPOBAHHOE B HAYYHOH JTUTEpaType MHEHHE O Ae(u-
LIUTE BOJHBIX pecypcoB A30BCKOTO MOpsI, HAMH Oblia BHISABIICHA T1O-
JIOKUTENbHAS TEH/ACHINS K YBEIMUEeHUI0 00beMa ero BOJI, MOpsaKa
+1,4 kM B rof1, 4TO, B IEPBYIO OYEPEb, 00YCIOBICHO BCTATUYECKUM
HW3MEHEHHEM YPOBHS MHPOBOTO OKeaHa.

PaboTa BeIIIONTHEHA B paMKax TOCYAapCTBEHHOTO 3aJaHHUs 110 TEME
Ne 0555-2021-0005 u rpanta PODU Ne 19-05-00803.

BHOJIOTSI KAMEHHOM KPEBETKH, PALAEMON
ELEGANS RATHKE, 1837 (DECAPODA, CARIDEA,
PALAEMONIDAE) B BOJIAX IOI'O-BOCTOYHOM

BAJITUKHU B JETHUM MIEPUOJ] 2020 T

Eroposa IO.E., Cynnuk C.A.

KI'TY, e. Kanununepao, Poccus
yulya_egorovaa@mail.ru

KiwueBblie ciaoBa: kpeserka, Palaemon elegans, roro-socrounast
Bantuka, caMIipl, caMKH, pa3Mephl Tea, Macca Tela, PenpoayKIHUs.

DOnubenTocHas kpeBeTka Palaemon elegans — wHBa3uBHBIN BUL,
BCTpeyaronuii B Bogax foro-soctounoit bamrtuku ¢ 2000 roma. B
HacTosiee BpeMs KpeBeTka ocBomna Kamununrpanckuit (Buciun-
CKHI) 3aJUB U MPUOPEKHBIE BOBI banTuku. DTOT aKTUBHBIA AETPH-
Todar BaXXeH B MUTAaHUH PBIO, TOOBIBAETCSA MTPOMBICIIOM H TIPH JIIOOH-
TEJIBCKOM JIOBE JUI YIOTPeOJIeHNs B MUITY M KaK HaKUBKA JIs1 JIOBa
pBIOBI. M3BECTHBI HEKOTOpBIE NaHHbBIE O Ononoruu Buaa B KannHun-
TPaJICKOM 3aJIMBE, U3 TAKOBBIX B BOJ[aX IOTO-BOCTOYHOU banTuku ecTh
TOJIBKO s HamuX cBeaeHui 3a 2010, 2014 u 2015 rr. Lens paboTsr:
U3y4YCHHS Pa3MEPHO-TI0JIOBOTO COCTaBa M PENPOIYKTUBHON OHOJIOTUH
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Palaemon elegans u3 mocenenuii B Bogax banruiickoro Mops y depe-
roB Kammawmarpamckoit obmactu. Marepuan Bkimodan 170 ocobeit
KPEBETOK C TpeX MOCEJICHU U3 BOoJI 10ro-BocTouHo bantuku. B co-
ctaB naboparopHoro ouonorunueckoro ananusa (Sudnik, Falkenhaug,
2014) Bxomauia oleHKa 5 Ka4eCTBEHHBIX, B 21 KOTHYECTBEHHOTO T1a-
pamerpa.

CooTHolIeHHEe NOJIOB B JIeTHUX npobax 2020 r. BapbupoBasioch He
CYIIECTBEHHO: OT HebompIoro (B 1,2 pas3a) mpeoOnaganusi caMoK 10
JOMUHMpOBaHM B 1,5 pa3a camuoB. OT0 CpaBHUMO C AaHHbIMU 13 Ka-
JUHUHTpacKoro 3anuBa (MupomHauyenko, 2019).

B uenom, obmas mmHa tena y 170 kpeBeTok coctaBmia 12,0—
50,0 mMm, mmHa kapanakca (JIK) — 4,0-11,6 mm. Pasmepsl Tena kpe-
BETOK U3 IBYX MOPCKUX rtoceneHuii opumm ommsku (O] 9,8—48 mm, JIK
4,6-11,4 mm; 12-50 mm, JIK 4-11,6 Mmm), B Tpode U3 TPETHETO KPYII-
HbIE KpeBeTKH He BeTpeueHs! (12-22,8 MM, ipu K 5,2-8,2 mm). Kpe-
BETKM W3 3a/MBa JIOCTUTAIN HECKOJBKO MEHbUIMX pa3mepoB (O
10,8-35,6 mm, JIK 3,4-9,4 mm) (Mupomanuenko, 2019).

Macca Tena KpeBeTOK MOPCKUX TOCENICHHH, B LIEJIOM, COCTaBMIIA
0,14-1,37 r., 310 GOJMBIIIE MACCHI TTOJYIEHHOW IJIsl, COOTBETCTBEHHO,
6onee memkux ocobeii u3 3ammBa (0,09-1,18 r, mpu O] 10,8-35,6)
(Mupomranuenko, 2019). Ananu3 pa3mMepHO-BECOBON 3aBHUCHMOCTHU
MOKa3aJl, 4TO BECOBOW pOCT KpeBeToK P. elegans Bo Bcex moceneHusx
HECKOJIbKO ONepexan JTMHEHHBIN.

O1eHKa penpoayKTHBHOTO COCTOSIHUS CAMOK KAMEHHOM KPEBETKH
13 IpUOpexbs roro-soctouHoi bantuku B 2020 1. IOKazana cieayro-
mee. [lomoBo3penocT (BO3MOKHOCTU NIPH HEPA3BUTHIX SUYHUKAX
crapuBaThcs BrepBble) camku pocturanu npu AK mo 5 mm, mocne
yero npu pazmepax K 5—12 MM BrepBbie CO3PEBAIHA U HEPECTUITUCE.
Wronp Obl1 BpeMeHeM akTHBHOTO HepecTa (1o 46 % ocobeil yxe oT-
HEPECTHIIMCh, OKOJIO 25 % COOMpaNNCh HEPECTUTHCS B aBI'YCTE; OTHE-
pECTUBIINECS CAMKH TOXE TOTOBHIIUCH K IOBTOPHOMY HEPECTY B aB-
rycte); otMedeHo 10 30 % caMoK, MPOMyCKaIOIIUX HEPECT B HIOJie-
aBrycre. K KoHIly aBrycTa HepecToBasi akTUBHOCTb CAMOK HECKOJIBKO
cHu3miIacek: 45 % u3 HUX oTtHepecTwmch, 10 % cobupanmch Hepe-
CTHTBCS B CEHTSIOpE; OTHEPECTHBIINECS OCOOM TOTOBUIIUCH K TIOBTOP-
HOMY HEpECTy B CEHTS0pe; A0JIs1 CaMOK, IPOITYCKAIOLIUX HEPECT B aB-
rycTe-ceHTsI0pe, Obliia 6osiee BeIcoKoi — 0kouto 47 %. B Tpex Mopckux
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MTOCENIEHUSX BUAa HEPECTOBas aKTUBHOCTh CAaMOK IIPOSIBISLIACH C Pa3-
HOM cusioil. B 1ienom, 3a Bpemsi HEpECTOBOTO BECEHHE-JIETHETO CE30Ha
B BOJIaX IOr0-BOCTOYHOMN BalTHKM caMKH KaMEHHOUW KPEBETKH HEpe-
CTATCSL HE MEHEe JBYX pa3, OTKJIaAbIBas 3a oJuH HepecT 10 1500 sui
pasmepamu 0,45-0,58 mm x 0,50-0,60 mm (o6Bemom 0,07 m3). Tlo
JOPYTHM JaHHBIM CaMKH Buja w3 3anmBa B 2016-2017 rr. gocturanm
nosioBo3penoctd npu JIK 4—7 MM, TOTOBHIIMCH BIIEPBBIC CO3PETh H
HepectuThes pu K ot 7,1-9,8 MM, 9T0 OIM3KO K HAIIMM JaHHBIM;
AKTHBHO HEPECTIINCH JICTOM, OTKJIaAbIBas pa3oBo a0 1238 He-
ckouibko Oonee kpymHbIX suil (0,50-0,68 mm x 0,63—0,83) (Mupori-
HUYEHKO, 2019).

PaGora BrIOMTHEHa B pamMKax TOCOIODKETHBIX Tem: Per.
Ne 13.13.035.2 m Per. Ne 13.13.200.2 (OOIIHJuHTU KIT'TY).

METOINMYECKHE TOAXOAbI K MOHUTOPUHI'Y
MOPCKOI'O MYCOPA U MUKPOIIVIACTHKA
B IIPUBPEKHO-MOPCKOM 30HE

EpmoBa A.A., Epemuna T.P., Makeesa U.H.

PITMY, o. Canxm-Ilemepbype, Poccus
ershova@rshu.ru

KiroueBsie citoBa: METOBI SKOJIOTUUECKOTO0 MOHUTOPHUHTA, MOPCKOM
MYyCOp, MUKPOTIIACTHK, IpHOpexHas 30Ha, DUHCKUI 3aJTHB.

[Ipobnema 3arpsi3HEHNST MOPCKOW Cpeibl INIACTUKOBBIM MYCOPOM
B Poccuiickoilt @enepaniuu UcciaeayeTcsi OTHOCUTENBHO HEJaBHO, U
MTOIXO0IbI K MOHUTOPHHTY MOPCKOTO MycOpa M MUKPOIIJIACTHKA y pa3-
HBIX HAYYHBIX TPYII PA3IMYAOTCS, YTO CBA3AHO C OTCYTCTBUEM CTaH-
JApTU3MPOBAHHBIX METOJIMK MOHUTOPHHTA Kak B Poccuu, Tak u 3a py-
OexoM.

B perunone ®unckoro 3anuBa baaTHicKOro Mopsi HCCIIE€IOBaHUA
3arpsi3HEHHOCTH NPpUOpexHOi 30HHI BenyTess PITMY ¢ 2018 roga co-
[JIACHO MPUHSATHIM B OANTHHCKOM peruoHe MeToaukam [1] ¢ ucnomns-
30BaHMEM cuTa («(ppeiM-mMeTony») u rpabieil («perk-MeToa») ¢ Aua-
METPOM sYeeK 2 MM Ha IOJUTOHAaX B Pa3IMYHBIX 4YacTAX IUIKA OT
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30HBI 3aIUIeCKa JI0 JIMHUHM PacTUTEIBHOCTH. DTH JBa METOMAA SBIIS-
FOTCS MTPOCTHIMU ¥ OTHOCHUTENBHO JICTIEBHIMHU U JISTKUMH B TIPUMEHE-
HUU, HE TPeOyIOT BHICOKOW KBaIM()UKAIIMK UCTIOTHHUTENEH padoT, u
IPU 3TOM JIOTONHSIOT APYra, MPeaoCTaBisisi HHPOPMALUIO O BU3Y-
ANBHO Pa3IMIuMON (paKkIMi MUKPOMYCOpa BO BCEX 30HAX IUISHKA U
MTO3BOJISIA MACHTU(HUITUPOBATH ITyTH TIOCTYIUICHUS Mycopa Ha Oeper.
s ot6opa mpo6 Boxel B PITMY pa3pabotansl 2 Mojienu npoOooT-
6opuuka HydroPuMP (HydroPump for MicroPlastics) mist ucmosnszo-
BaHUS B Pa3UYHBIX MMOJIEBBIX YCIOBHSX: MPOOOOTOOPHUK-(PUIBTD,
BCTPOCHHBIN B IPOTOYHYIO CUCTEMY CYAHA sl IPOBEICHHS HCCIIE0-
BaHUI B OTKPBITOM MOpE, M aBTOHOMHBIH MpPOoOOOTOOPHHK ISl MC-
TIOJIE30BaHUS B TPUOPEIKHON 30HE, TIO3BOJISIFOIINAE OTOUPATh YaCTHUIIBI
MHUKporuiacTuka 10 100 Mxm.

Pesynerater uccnemoBanust 2018-2020 rr. mokaspIBalOT, YTO B
JaHHOM PETHOHE MPeoOIalalonIiM THIIOM aHTPOIIOTEHHOTO0 Mycopa
MIOYTH HAa BCEX M3YYEHHBIX IUIDKAX SBISETCS OBITOBOH IUIACTHK, TT0-
CTYNAOIIUH ¢ HEOUUIIEHHBIMH U HEIOCTATOYHO OYMIICHHBIMH CTOY-
HBIMU BojiaMU W cTokoM p.Hesa. Hambonee 3arpsisHeHHBIMU SIBIIS-
FOTCS IUBSDKU B palloHaX IJIOTHOM TOPOACKOM 3aCTPOMKH: NMPU 3TOM
KOHIICHTPAI[I MUKPOMYCOPa U ME30MYyCcOpa Ha CEBEPHOM MOOEPexKbE
Hesckoii ry0Obl kKak Ha MOOEpPEeKbe, TaK U B BOJAHOHN TOJIIIEC 3HAYM-
TEJBHO BBIIIIE, YEM HA FO)KHOM Oepery, 4To TOBOPHT O BeIyIIeH poin
MECTHBIX T€YCHUH B pacmupeaelieHHH 4acTull. HeBckas ryda cimyXut
AKKyMYJIITOPOM MHKPOMYCOpPa — BO BHEIIHEH YaCTH 3aJIMBa KOHIICH-
Tpaluyu Ha MOPSIOK MeHbIe. [Ipu 3TOM NoKa3aHa coriacoBaHHOCTb
JAHHBIX 110 COJEPIKAHUIO MUKPOIUIACTHKA Ha TIOOEPEXbe U B BOJHON
TOJIIE — TEH/JICHIIMH M3MEHEHHs KOHICHTpAlWi Ha CyIlle COOTBET-
CTBYIOT TaKOBBIM B BOJTHOHM cpeJie, YTO MOKET TOBOPHUThH O COTJIaco-
BaHHOCTH CaMHX METOJIMK OTOOpa Mpo0 W YCIOBUH MPOBEIEHUS I10-
JIEBBIX UCCIIETOBAHUIA.

Konnenrpanuu Mmukpomycopa Ha nodepexnsax HeBckoii ryOnl Ba-
PBHUPYIOT B CPEIHEM OT 55 IIT/M? Ha CaMbIX 3arPA3HEHHBIX TLISHKAX B
nenTpe ropoaa Cankr-IlerepOypr 10 3—5 mT/M? Ha OTAANEHHBIX TO-
OepexkbsiX, HO TIPU 3TOM B CPEHEM SBIISIOTCS CAMBIMH BBICOKHMU
KOHIICHTpAIUsIMU MEKpoMycopa B banruiickom pernone. 2020 ron B
uenoM Bbiaensiercst B cpaBHeHuU ¢ 2018-2019 rr. — Mukpomycopa
CTaJ0 3HAYMTEIHHO MEHbIIE Ha MHOTHUX OOCIEeIOBaHHBIX TOOepe-
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KbAX, YTO BEPOATHO CBA3AHO C IEPHUOAOM KapaHTHHHBIX OI'pPaHHYC-
HHAW W OCTaHOBKOW MHOTWX mpom3BonacTB B 2020 r. KonmeHTpammu
Mukporuiactuka B Bojie B 2020 r. cocraBwiu 0,33-1,3 u/nutp. Maxkcu-
MaJIbHbIC KOHIICHTPAIlU MUKPOYACTHIl B BOAC HaﬁIICHLI B LICHTPE I'0-
pona u BOJM3H OT BBITYCKOB OYHCTHBIX COOPYKEHHUH, UTO TTOATBEP-
JKIOAET BEAYILYIO POJIb OUUCTHBIX COOPYKEHUI B 3arpsI3HEHUU MUKPO-
IIJIAaCTUKOM BOHHOfI Cpeabl B6J'H/I3I/I 60J’II)HII/IX ropoaos.

1. Haseler M., Schernewski G., Balciunas A., Sabaliauskaite V.
Monitoring methods for large micro- and meso-litter and applications
at Baltic beaches // Journal of Coastal Conservation. - 2018. - Ne22.

MOPCKOI MYCOP U MUKPOILIACTHUK B 3ATIAJTHOM
YACTHU POCCUMCKOMN APKTUKHU

Epuosa A.A.Y, Epemuna T.P.}, Makeesa U.H.?,
Manbkun J.B.2, Kpyrukos U.A.%, Bacanaii E.H.*

'PITMY, 2. Canxm-ITemep6ype, Poccus
2CII6IY, . Canxm-Ilemep6ype, Poccus
SPITIV um. A. U. I'epyena, 2. Canxkm-ITemep6ype, Poccus
* ITADH, 2. Bpecm, benapyce
ershova@rshu.ru

KitoueBple  cnoBa:  3arpsi3HEHHME  MOps, MOPCKOW  Mycop,
MHKPOIUIACTHK, Poccuiickas ApkTuka, bapeHiieBo mope.

B 2019 u 2021 rr. mox pykoBoacTBoM kojuiektuea PITMY Obutn
TIPOBEJICHBI MCCIIEZIOBaHUS B MOpsAX Poccuiickoil ApKTHKHU C IENIbIO
W3yUYCHHS 3arpsS3HEHHOCTH MOPCKOH Cpeabl MJIACTUKOBBIMHM YacTH-
namMu — MukporutactukoMm. HMcecnegosanus B 2019 r. mpoBoauinch
PITMY B pamkax mnporpammbl « [PAHCAPKTUKA-2019», a B
2021 r. — KOJUIEKTUBOM aBTOPOB B paMKax peica «ApPKTHYECKOro
miaByuero yHusepcurera — AI1Y-2021». HaOnroneHus Benuck Kak B
Mope (oTOop Tpod BOABI U BU3yalbHBIC HAOIOJCHHS 32 ITOBEPXHO-
CTBIO MOpSI), TaK M Ha ToOepexbsax apxunenaros (B 2021 r.).
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Uccnenoanus PITMY 2019 roxa nokasanu, 4To B LI€JIOM Ha MPO-
TsoKeHnH CeBepHOro MOPCKOTO ITyTH MPOUCXOIUT HAKOTUIEHHUE MUK-
poIIacTHKa B NaJIbHEBOCTOYHBIX MODSX, a TaKkkKe B bapeHmeBom
MOpE, YTO TOATBEPHKAACT JaHHBIE HCCIEI0BaHUM, IPOBEICHHBIX pa-
Hee B 3ToM perroHe. CaMble BBICOKHE KOHIIEHTPAINH MUKPOTIIIACTHKA
oOHapyxeHbl B bapenneBom n OXOTCKOM MoOpe, a camasl He3Ha4H-
TenbHas — B Boctouno-Cubupckom mMope. CpeHsss KOHIIGHTPALHs B
BapennesoM mMope coctasuia B 2019 r. 30 wt/m°. Bty HaiiieHb! ya-
CTHIIBI MEKPOTLUTIACTHKA Pa3HBIX (GOpPM, pa3MeEPOB U I[BETOB, Hanboee
4acTO BCTpeYarolllMecss - HUTEBUIHBIE IpO3pauHble BOJIOKHA. Ya-
CTHIIBI HEOTIPEIENICHHBIX ()OPM SPKUX [IBETOB ObLIIM HAl/ICHBI B MOPSIX
C CWJIBHOM TPaHCIIOPTHOM Harpy3koii, a umeHHo bapenneso, Kapckoe
1 OxoTckoe Mope. bornbIasi 9acTh MUKPOYACTHI] MPEACTABISIET CO-
601 monmumeps! Tuna nonmdTHIeHTepedTanaT PET, mommnponunen
PP u nonustunen PE.

[Ipo6sr Bomel, momydernsie B 2021 r., HaxonsaTCcst B 00padoOTKe,
MpeaBapUTeNbHbIC Pe3yNbTaThl OyayT NpeacTaBlieHsl B qoknaae. O6-
clieI0BaHMs IoOepexuii py Beicaakax B 2021 roay mokasaiu 3HaYH-
TENBHYIO 3arPSI3HEHHOCTH MTOOEPEKHUHN IIIACTUKOBBIM MycopoM Ha Ho-
Bo# 3emJie (Ha Mbice JKenmanus) u Ha octpose bamn 3emmn @panna-
Nocuda. HaiineHo 60JIbI10€ KOJUYECTBO aHTPOIIOTCHHOTO MyCOpa Ha
BapenneBomopckom mobepexpe M. XKemanus (6 OONBIINX MEIIKOB
Ut Mycopa 1o 00semy, 6onee 1000 pparMeHTOB U TUIACTUKOBBIX H3-
nenuit Ha 100 MeTpoB miIsKa), YTO MPUMEPHO B 8 pa3 GoJbIle KOJIH-
yecTBa Mycopa Ha Kapckom nmobepesxbe Toro sxe Mmpica. [Ipu atom co-
CTaB Mycopa Ha MOOepeXbiX JABYX IKCIIO3UIUN 3HAYUTEITHHO OTIIH-
yancs: Ha BapeHIeBOMOPCKOM y4acTKe Mycop TMPEICTaBIsUT cOOOi
OCTaTKH PHIOOJIOBHBIX CHACTEH M (DIAKOHBI OT Pa3IUYHBIX KOCMETH-
YECKHUX MPOYKTOB U HEMHUIIIEBBIX OYTHUTOK €BPOIEHCKOTO IPOUCXOXK-
JIeHYsI, B TO BpeMs Kak Ha KapckoM ydacTke Mycop ObUT mpeumyIiie-
CTBEHHO METAJUIMYECKUM, UMEIOIINM CKOPee BCEr0 MECTHOE MPOHC-
XOXIEeHUE (OCTaTKH XO3sMCTBEHHOM NesaTenbHocTy Ha H.3emite).

Ha o.bann 3®U naiineno Oonee 100 ¢pparmeHTOB M U3aenuil u3
miactuka Ha 100 M mishka MpU MOJTHOM OTCYTCTBUM APYTUX MAaTEPH-
ajoB (MeTaJlI, IEPEBO, TEKCTHIIH ), 9YTO TOBOPUT 00 OTJIMYUHU UCTOTHH-
KOB TMOCTYIJICHHSI Mycopa Ha JaHHOe MmoOepexbe M Ha mobepexbe
mbica JKenanus U myTeil ero paclpocTpaHEHHUs.
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B ouepennoii pa3 moaTBepKIaeTCs TEOPHUS O IEPEHOCE TUIACTHKO-
BOTO Mycopa B 3amaguHyro ApkTuky 3 CeBepHoil ATIaHTHKH U3 00-
Jiee TYCTOHACETICHHBIX PEernOHOB EBpOIBI 1 AMEPHUKH U €r0 aKKyMy-
sy B bapennieBom Mope y 6eperos HoBoit 3emin 1 HeoOuTaeMbIx
ocTpoBoB 3emiin Ppanma-Nocuda.

HccnenoBanus BBIIONHSINCH B paMKax [ 'ocynapcTBeHHOro 3a1a-
HUs MUHHCTEpPCTBA HAYKH U Bbiciiero oopa3zosanus Poccuiickoit ®e-
nepanun, npoekr Ne FSZU-2020-0009, a Taxke NpH MOAAEPIKKE
«ApKTHYecKoro miaBydero yaueepcurera — AITY-2021».

POJIb MOPCKHUX MAKPO®UTOB B YIEP2)KAHUU
MUKPOILIACTHUKA B BAJITUHICKOM MOPE

Ecioxona E.E., JIoouyk O.U., Boroauna A.A., Yyb6apenxo WU.II.

HO PAH, 2. Mockea, Poccus
elena_esiukova@mail.ru

KaioueBbie ciaoBa: Makpo(HTh, MaKpOBOJOPOCIH, 3arps3HEHHE,
MHUKPOIUIACTUK, BOJIOKHA, IOJIBOJHBINA CKIIOH, bantuiickoe mope.

[IpoBenén amanuz 3arpszHEHHE MHUKporuiactukoM (MII, pasmep
0,2-5 mM) BoJ 3a TipenieiaMy / BHYTPH 3apociieid MakpopuToB (comaep-
JKAIIUX HUTYATHIC WM XPAIICBAThIC BUJLI BOJAOPOCIICH) U MaKpPOBO-
Jopocieit (B ux cyxoM Bece). Makpo(UThI IPOU3PACTAIOT Ha IMOABO/I-
HOM CKJIOHE Ha TlTyOnHe 3—9 M B FOTO-BOCTOYHOM YacTH banTtuiickoro
MOPAL.

KomnuuecTro yactuiy MIT B mpobax Boibl, 0TOOpaHHBIX BHYTPH 3a-
pocieii, B cpeanem B 1,7 paza (ot 1,1 1o 5,3 pa3za) Beliie, 4eM B IIpo-
0ax BojbI, OTOOpPaHHBIX BHE 3apociiell. BookHa sBisiroTCs peobma-
naroreit hopmoit MIT (92,5%), cocrasmss 2,2 2,1 (1,2 £ 1,5) mrr./n
B BOJIE BHYTpH (BHE) 3apocieil MaKpoOBOAOPOCIel. DTO 3arpsa3HEHHE
Ha JIBa TopsiKa OOJIbIIE, YeM B OTKPBITHIX BoJlaX banTuiickoro Mopsi.
JlJ1s MakpoBOJOPOCIIEH, MTPOU3pACTAIONMX HA BalyHaX, KOHIICHTpa-
st MI1 Ha enmyrHUAIy oiomany coctaisiet 1245 + 1020 (B quanazone
48-3088) mir./m? st Beex cTannumit. Ha kujorpaMm cyxoif Macchl BO-
nopocneit konnentpanust MI1 cocrabnsier 376 + 404 wmr./kT. cyx.Beca
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it Beex gopm vactun MIT. DTa BenuurHa Ha MOPSJIOK BBIIIC, YEM B
IecKax 30HbI ype3a B JaHHOM paiioHe. [loka3zaHo, 4TO HUTYAThIE BO-
nopociu (Polysiphonia fucoides, Cladophora rupestris, Cladophora
glomerata u mp.) yaepKuBalOT OOJBIIE BOJOKOH, YeM XPSIIICBATHIC
(Furcellaria lumbricalis u Coccotylus truncates): 1,9-8,5 mporus 1—
1,1 mr./n B cpenrem 1o ctanmuu. bonee 60% MII monamaroT B aua-
na3oH pazmepoB 0,5-2 Mm, Kak 11 mpo0 BOJIBI, TaK U T P00 BOO-
pocneii. O4eBUAHO, YTO TEPPUTOPHH, MOKPHITHIE MOPCKUMU MaKpoO-
(uTamm, Topasno Oosee 3arpsA3HEHbI, YeM BOJIa M JOHHBIE OTIOKEHHUS
B IaHHOM paiioHe.

OKCIeIUIIMOHHBIC pabOThl MOJIEPKaHbl IpaHTOM Poccuiickoro
HaygHoro Qouma Ne 19-17-00041. OOpaboTka mpoOd BEIIOTHEHA B
pamkax roczamganus MO PAH (tema Ne 0128-2021-0012).

JNETPAJIALMS JIOHHBIX JIAHAILIA®TOB HA
MOBEPEKBE YEPHOI'O MOPSI

Edpemosa T.B., I'opsuxkun 10.H.

MI'U, 2. Cesacmononw, Poccus
efremova@mbhi-ras.ru

Kirouesble ciioBa: UepHoe Mope, moOepeskbe, AIOHHBIE TaHAmadThI,
aHTPOIIOI'€HHOE BO3JIeiiCTBHE.

Kaxk u3BecTHO, MPUOPEKHBIC TIOHBI SBIISIOTCS MPUPOIHBIM aKKY-
MYJIATOPOM T€CKa, ECTECTBEHHOW MPErpasIioi, 3alMIIaloIei necya-
Hble Gepera oT pa3MbiBa. KpoMe 3T0r0, necyanslie JIOHBI HA MOPCKOM
nobepekbe — YHUKAIbHBIE 3KOCUCTEMBI ¢ 0OTaThIM pPa3HOOOpa3zueM
PacTHTENFHBIX COOOIIECTB, B psiJie pAifOHOB OHM MI'PAIOT CYIECTBEH-
HYIO ponb B OanaHce JOHHBIX HaHocoB. Emie HemaBHO mpuOpexHbIe
JroHHbIE TaHaadTel YepHOTO MOPS 3aHUMAITH JIOCTATOYHO OOJIbIITHE
y4acTky OeperoB. J[foHbI YaCTHYHO pa3pylIaINCh, N3MEHSUIN KOH(H-
TYPaLHIo B X0/I€ KCTPEMAaJIbHBIX IITOPMOB, a 3aT€M ITOCTETIEHHO BOC-
craHaBIMBanuch. OJHAKO B MOCIEIHNE ACCATUICTHS Haubojee pas-
PYIIHTENBEHBIM (AKTOPOM CTaja 4eloBedecKas JesTelbHOCTh. AH-
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Cexuust 3 «PaunoHabHOE UCIOIB30BAHUE PECYPCOB MOPCKOM CpesibD»

TPOIIOTEHHOE BO3/IEHCTBHE HA IOHBI BBI3BAHO YCHIIMBIIEHCS MPH-
OpexHol ypOaHM3aIneil u BbIpaxaeTcs B CTPOUTEIBCTBE HA AFOHAX
Pa3IUYHBIX O0BEKTOB PEKpealldu, JIOpOr, MapKOBOK, HEperylupye-
MBIX KEMIIMHIOB U «BPEMEHHBIX» IOCTPOCK, TUIAHUPOBAHUU ECTe-
CTBEHHOTO penbeda ruspkeil. KpoMe 3Toro0, AI0HBI SBIAIOTCS IpEIMe-
TOM HE3aKOHHOM JOOBIYH TIECKa.

Herpananus 10H, K COXKAICHUIO, XapaKTEpHa AJIs BCEX IPUUEPHO-
Mopckux rocyaapcets. Tak B bonrapuw, rie AroHBI 3aHIMaH OOJTBIIIHE
TIJTOIATH, OHU COXPAaHUINCH TObKO Ha 10 % Bceit 6eperoBoit THHUH.
[To oreHke OoNTapCcKUX YYCHBIX, B HACTOSIIECE BpeMs O0IIas JTuHA
COXPAHUBIIUXCS MMECYAHBIX JIIOH COCTABISACT 38 KM, a 00I11ast I1omab
8,8 kM2 B z1Ba pasza cokpaTmiach IIOMAIb JAOH B PAHOHE OJHOTO M3
CaMBIX M3BECTHBIX MOPCKHMX KypopToB bonrapuu — ConHeuHbld Oe-
per. B HenmajgexkoMm MpoIUIOM, MO BMEMIATENbCTBA YETIOBEKa, ILISK
3[IeCh XapaKTepHU30BAJICS TUIUYHBIM IOHHBIM JIAHAIIAQTOM, a OT-
NEbLHBIE IOHBI JOCTUTAIX BBICOTEI 11 M. OqHako 3HaYUTENbHAA UX
4yacTh OblIa pa3pyllieHa B XOJI¢ CTPOUTEILCTBA OTEJICH KypopTa.
Haunbonee mHOTOUNCIEHHBIE AIOHHBIE KOMIUIEKCHI C€iidac B OCHOB-
HOM PacTOJI0XKEeHBI Ha I0)KHOM TTo0epexne bonrapum.

TpeBory o COCTOSIHUY AFOHHBIX JIAHAMAPTOB BRIPAYKAIOT U PYMBIH-
CKHE YYCHBIC, XOTs B 3TOH CTpaHe OHM COXPAaHWIUCH B OoJiee 3HAYM-
TENBHON Mepe, YTO CBA3aHO C MEHBIIIEH CTETIEHBI0 OCBOCHHUS PAaiOHOB,
IJIe UMEIOTCS AF0HBI. B PyMBIHMY IIMPOKO MPUMEHSIOT 3aLUTY OT 30-
JIOBOT'O BBIJIyBaHHS IIECKa MOCPEACTBOM Pa3MEIICHHS TPOCTHUKOBBIX
IIUTOB Ha IUISHKAX B 3SUMHUM [TEPHO.

XOTs Ha TYpEeuKOM MOOepeXbe MIOHHBIEC JNaHAMAPTH 3aHAMAIOT
OTHOCUTEIHHO HEOOIBIITHE TUIOIIAIN, OJTHAKO U 37IECh OTMEUYAETCS UX
COKpAIIICHHUE B PE3YJIHTaTE aHTPOIIOTCHHON JACATEIHHOCTH.

Ha poccwuiickom moGepexxpe UepHOTO MOpPSI HAUOOIIBIINE apeasbl
pacrpocTpaHEHUs IIOH PacoI0KEeHBI Ha AHAINICKOW MePeChIy U Ha
KpeimMckoM mosryoctpoBe. B HacTosiee BpeMsi OHH TOABEPTarOTCS
3HAYUTEILHOMY aHTPOINOTEHHOMY BO3zeWcTBUI0. Tak BO3BeIcHHE
MPOXOJIOB B JIFOHAX CHIDKAET YCTOWYMBOCTH Oepera K BO3IEHCTBHUIO
IITOPMOBBIX BOJIH, HAHOCUT YIIEPO PaCTUTEILHOMY M JKHBOTHOMY
MUPY JIOH, CHIDKAeT MPUBJIEKATeIbHOCTh JaHamadra. Paspymenne
PaCTUTEIHHOTO IMOKPOBA, B TOM YUCIIEC M KBAJPOIIUKIAMH, IPUBOTUT
K YCHJICHHIO 30JI0BOTO BBIHOCA TIECKA C TUISHKA B MOPE U HA TEPPUTO-
PHIO peKpealiioHHbIX 00beKTOB. CTPOUTENILCTBO 3a4acTyIO BEIETCS B
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30HE BO3MOYKHOTO MOATOIUIEHUS, 3a (poHTOM ntoH. Kpome sToro,
BO3BE/ICHUE BBICOKMX 3[JaHMI BOJIM3M IIOH MPEIATCTBYIOT BO3BpPATY
Ha IUISDK BBIHECEHHOT'O BETPOM U3 IPUOPEKHON 30HBI IIECKA, UTO SIB-
nsietcs enlé oJHOM npuurHON oTcTynanus O6epera. Ha KpsiMckom mo-
JyOCTpOBE [I0 Hayajla ero aKTHBHOT'O OCBOEHUS NMPOTSDKEHHOCTH Oe-
pEeroB ¢ IIOHHBIM JIAHAMIA()TOM, IO HAlled OLEHKe, COCTaBisLIa
179 xm. B nHacTosiiiee BpeMsi OHU TOJIHOCTBIO MCYE3NH Ha MPOTSKE-
HuU oKkoJi0 30 KM, IUIOIIaAs UX MPOJOJKAET COKpamaThbes. JJroHHbIe
nma"ImadThl YEPHOMOPCKOTO MOOEPEKbs U3-3a AHTPOIIOTEHHOTO BO3-
JEeHCTBYS B HACTOSIILEE BPEMs HaXOATCS MO/ YTpo30H JAerpajaluu
WM MCYEe3HOBEHUs. VX ecTecTBEeHHOE BOCCTAHOBIIEHHE MPOUCXOIUT
b0 OYeHb MENJIEHHO, JIMOO BOOOIIE HEBO3MOXKHO, ITO3TOMY OHH
HY)KJAIOTCS B 3aILIUTE U BOCCTAHOBJICHUHU.

Pa6ota BeImoHEeHa B paMKax BBIMOHEHHS TOCYJapCTBEHHOTO 3a-
maaug Ne 0555-2021-0005.

MOPCKHME BEPEI'A POCTOBCKOM OBJIACTH 1
MPOBJIEMBI BEPET'O3AIIIUTHI

HBauena O.B., becnanopa JI.A.

O®Y, 2.Pocmos-na-/lony, Poccus
PoclHHUBXI], 2.Pocmoe-na-/{ony, Poccus
ivlieva.o@mail.ru

KaroueBbie cioBa: Oepero3ainurta, OyHBI, BOHOOTOONHBIE CTEHBI,
raOHOHBI, ICKYCCTBEHHBIH ITJISIK.

CymecTByomnye Oepero3aiuTHbIE COOpYKeHHS Ha mobepexbe
TaraHporckoro 3aniBa COCpeI0TOYEHBI B OCHOBHOM Ha CEBEPHOM Oe-
pery. OTnenbHbIe COOPYKEHHUS Pa3IMYHOTO THUIIA CO3AaBAINCH B pa3-
HOE BpEMS U B IaHHBIM MOMEHT YacCTh U3 HUX MOJHOCTHIO pa3pylieHa.
Kak mpaBuio, pa3pylieHHIo MoABEp>KeHbI BEPTHKAJIbHbIE OCETOHHbIE
CTEHKHM, CO3JaBaBIIMECs C LENbl0 3allUThl OT adpasud, MOAIopa
OIIOJI3HEBBIX U 00BAIBLHBIX CKIIOHOB.

O6cnenoBanue mooepexpbs TaraHporckoro 3aimBa B pezenax Po-
CTOBCKOM 00J1aCTH [10Ka3aJio, YTO COCTOsIHIE Oepera 1 Oepero3amuTsl
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Cexuust 3 «PaunoHabHOE UCIOIB30BAHUE PECYPCOB MOPCKOM CpesibD»

KpaiHe HeyJOBJIETBOPUTEIbHO. IIpuMeHsseMble 3alUTHBIE COOpPYKe-
Hus T. Taradpora pazHoTHnHE (6oee 10 TuoB Ha 7 KM Oepera) 1 He
OTBEYAIOT IPUPOIHBIM YCIOBUAM paiioHa. COXpaHHOCTh UMEIOLUXCS
HUCKYCCTBEHHBIX ILUIDKEN ropoja: «['opoackoi msnk», «[Ipumopcekuit
WK, «COMTHEYHBIH U BO3MOKHA JIHIIb [IPU YCIOBUH PETYIIAP-
HBIX IOJICHIIOK [I€CYaHOI'0 MaTepuana, Tak Kak IOCTyIJICHHE Iecya-
HOTO MaTepHaja ¢ MOABOAHOTO CKIOHA M M3 OeperoBbIX OOPHIBOB
KpaiiHe orpanundeHo. [locTpoeHHbIE TOBCEMECTHO OyHBI HE BBINOJI-
HAIOT CBOEH IUBDKEYAepKuBaroliell (yHKUMH U aKTUBHO pa3pylia-
I0TCSI, TIOCKOJBKY 3allOJIHEHHE MEKOYHHBIX KapMaHOB W HapaluBa-
HHUE TUISDKA PErJIaMEHTUPOBAHO MAJIOMOIIHBIM BIOJIHOEPEroBBIM I0-
TOKOM HaHOocOB. Enie MeHee 3 peKTHBHBIMU OKa3aJIMCh COOPYKEHUS
BEPTUKAIBHBIX OCTOHHBIX CTE€H, 0COOEHHO OM0YHOTrO cTpoeHus. Bcee
OHHM OBICTPO M aKTHBHO Pa3pyllIalTcs MopeM (TeppuTopus 3aBoja be-
pueBa, KomOaitHOBEI 3aBof). Taroke kpaitHe HEOMTyCTUMO BO3Be/Ie-
HHUE Ha IUISDKAX TSOKENBIX OCTOHHBIX KOHCTPYKLHMI B BHIE HaOepex-
HOM Ha TeppuTopuu «COJHEYHOTO IUISHKa», 3TO MOXKET MPUBECTU K
OCBINAaHUIO IUISKA U CIIOJI3aHUIO KOHCTPYKIMU B MOpe. sl 3aiuThl
MPOMBIIIJICHHBIX O0BEKTOB M kujoro ¢onza ropoma Taranpora
Mpex/ie BCero HeoOX0AMMO CO3JJaHNE SAMHOM CXEMBI Oepero3aluThl,
MpeIyCMaTPUBAIOIICH IEMOHTaX MU KOHCEPBAIHIO He3(DPEeKTUBHBIX
Oepero3alIuTHIX COOPYKEHHUH.

Ha ceBepnom mobepexbe TaraHporckoro 3ajgnBa B IMEPBYIO Ode-
penb HeoOXOAMM KOMIUIEKC Oepero3aliuTHBIX MepornpusaTuii B Be-
ceno-Bo3znecenoBke u Taranpore. Tak, mis Beceno-Bo3neceHos-
CKOT'0 Y4acCTKa MPOTSHKEHHOCTHIO 1,6 KM XapakTepeH abpa3noHHO-00-
BaJIbHBIN THII Oepera co cKopocThio abpasuu oT 1,8 o 6,0 m/rox. be-
pero3aimra cymecTByeT B BOCTOYHOH YacTH cella, B paiioHe 0a3bl OT-
neixa «MByiika» - B BUI€ BOJTHOOTOOWHOM JKene300eTOHHOW CTEHKH.
CoopyxkeHne pa3pyuieHo MPaKTHYECKH TOTHOCTRIO. J{71s mpeaoTBpa-
HIeHUs npoliecca abpa3un HeoOX0IMMO IUTAHUPOBAHUE CKIIOHA C OT-
CBIIIKOM KaMeHHO-HaOpocHO# OepMbl. B cityyae pekpeanioHHOTO uc-
MOJIb30BaHUs TIOOEPEkKbs 1iesiecoo0pa3Ha 3achllKka OEpMbl TaJIEYHO-
rPABUITHBIM MaTEPUAIIOM.

XapakTepusysl B LIEJIOM COCTOSIHHE OepPEero3alIuTHBIX COOPYKEHUI
Taranporckoro 3aimBa B mpenenax PocTtoBckoil obmactu, HE00Xo-
JUMO OTMETHTh, YTO CErOJHs 00Inas MPOTSHKEHHOCTh 3alUIIEHHON
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0eperoBoii MOJIOCH COCTaBIAET OKOJIO 17 KM, a Hy>KAaeTcs B Oepero-
3amuTe erne okono 60 kM. CymecTByromnue Oepero3amuTHbIE COOpY-
KEHUsI B OOJBIIMHCTBE CBOEM HAXOJSTCS B aBAPUIHHOM COCTOSIHHH U
MOpAaJILHO yCTapelu.

[IpuMeHsieMble TTAaCCHBHBIC CIIOCOOBI 3alTUTHI OEperoB (KECTKHE
KOHCTPYKIINH), KaK TIPaBUIIO, 3TO OETOHHBIE TIPETPaibl, CO3/IaBaeMble
C ETbI0 pa3pyLIeHUs] TPUOOMHBIX BOJIH M CTAOWIIN3allA OCHOBAHMS
KOpeHHoro Oepera — coepiieHHO He 3 dextuBHBI. Kpome Toro, nc-
MOJTb30BaHUE TPOMO3JIKHX JKEJIe300€TOHHBIX KOHCTPYKIWI OrpaHu-
YHBAET BO3MOKHOCTh PEKPEAIHOHHOTO UCTIOJIb30BaHUS TIOOEPEKBSI.

B kadecTBe MepCHeKTHBHBIX CIOCOOOB OEPEro3alltThl, C YIETOM
TIOJIOKUTEIEHOTO MHPOBOTO OIIBITA, LEJIECO00PAa3HO UCIIOIb30BaHUE
KOMOMHHUPOBAHHOTO CIIOcO0a 3aIlUTHI, COYETAIOIIETO0 HCKYCCTBEH-
HBIN TUISDK C HAaHOCOYACPKUBAIOIIUMHA COOPYIKCHUAMU, a TAKIKE CBO-
OOTHBIX TAJICYHO-TIECYAHBIX TUISHKEH.

PaGora BrimonHeHa B paMmkax HaygHOTO TipoekTa PODI Ne 18-05-
80082 mo Teme «3aKOHOMEPHOCTH (POPMHUPOBAHUS OMACHBIX Oepero-
BBIX MPOIIECCOB B A30BCKOM MOPE M COLMAbHO-3KOHOMHUYECKHUE T10-
CIIEJICTBUS UX TIPOSIBIICHHID.

HNPUMEHEHHUE MOJIEJIM BETPOBOI'O BOJIHEHU 1
JJIs1 CHUKEHUSA TEOPUCKOB ITPU DKCIUIYATALIUA
MOPCKOTI'O IIOPTA

HUcromun E.IL., Maptein U.A., Muxees B.JI.

PITMY, e. Canxm-Ilemepoype, Poccus
Irma_martyn@mail.ru

KiroueBble  cio0Ba:  IHIpPOAMHAMHUYECKOE  MOJEIUPOBAHUE,
HECTallMOHapHas JABYXMEpPHas MOJENb, BETPOBOE BOJHEHHE, OLICHKA
PHCKOB.

Ocobas pose B HacTOsIIIEE BPEMSI OTBOAMUTCS MpoOIeMaM yCTOM-
YUBOTO Pa3BUTHS TEPPUTOPHNA B BOIpocax ympasineHus. [lpunsrue
YIPaBIEHUYECKUX PEIIEHUH JOKHO yUYUTHIBATh B3aMOCBSA3b IKOHO-
MUYECKON U COLIMATIbHON AEATENBHOCTH C IPUPOAHBIMH, B TOM UUCIIE
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THAPOMETEOPOJIOTHUSCKIMH, GdakTopamu. Jlms obecrnedeHus Oe3-
OITaCHOCTH ITOPTOBBIX AKBATOPHH 3a1a4H IIPOTHO3UPOBAHMSI THAPOME-
TEOPOJIOTMYECKUX YCIOBUI JJOBOJIBHO IIIMPOKA U MTO3BOJISIET TPOBECTH
JAJIbHENIIIYIO OLIEHKY PHUCKOB.

Ha 3aMKHYTBIX aKBaTOpHAX BETPOBOE BOJIHEHHUE IPEACTABISET
OMAaCHOCTH B MEPBYIO OYepenb AN MPUIIBAPTOBAHHBIX CYIOB, OCO-
OCHHO y MPUYAJIOB HA aKBaTOPUH MopTa. B cBs3M ¢ 3TUM, MOJETUPO-
BaHHE BETPOBOI'O BOJHEHUS UMEET 0COOYIO POb Uisl (YHKLIHMOHUPO-
BaHUS IOPTOBBIX aKBATOPHIA.

B pabote BhImoNHSAETCS TOCTPOCHUE, UCCIIEAOBAHNE U YMCICHHAS
peanu3anys MaTeMaTHUeCKOW MOJIENIN PelIeHUs] BOJIHOBOW THAPOJIU-
HaMMKH 7151 ClTy4asi akBaTOPUH MOPTA PH IOCTaHOBKE Oepero3ariuT-
HOTO COOPYKEHHUS B BUJIC MOJIa Ha TIPUMEPE MOPCKOTO mopTa OyxTa
[Tstr OxoTHHKOB. BpINa pazpabotana MaTeMaTHYecKas MOJICNb JIBH-
JKEHUsI TIOBEPXHOCTHBIX BOJH B cpene paspadbotku Delphi, pacmpo-
CTpaHEHUs] BETPOBOTO BOIHEHHS PACCUUTHIBAETCS MO HECTALMOHAp-
HOM JBYXMEpPHOM MOJENH, B KOTOPOH M1 pacyeTa BO3MYILECHUMN
YPOBHSI IOBEPXHOCTH HCIIONB3YETCs] CUCTEMa YpaBHEHHH B IpHUOIIHU-
*KeHnu byccunecka (ypaBHEHUS OBMKEHHS U YPaBHEHHS Hepa3pbIB-
HoctH). Cuctema ypaBHEHUH peliaeTcs MeTOJIOM KOHEYHBIX pa3HO-
CTeH Ha CMEILEHHOW MPsAMOYTOJIbHOM ceTke. Ha TBepapIx GOKOBBIX
rpaHUIaX YCTAHABIUBAETCA TPAHUYHOE yCIOBHE B BUJIE YCIIOBUS He-
MPOTEKAHUs, Ha KHUJKOH OOKOBOU I'paHMIIC 3aJaeTCsl YCIOBHE IPO-
ITyCKaHMsl, 33J[aHHOE C MOMOIIBIO MMIIEJAHCHOTO COOTHOIIEHHS, Ha
MTOBEPXHOCTH 3a/1aBaJloCh OTCYTCTBHE KacaTeIbHOIO HalpsKEHHS
TPEHHS BETPA U Ha JIHE 3a7jaeTCs yCIOBHE MPUINIIAHNS Ul TOPU30H-
TaJbHBIX COCTABISIOMIUX CKOPOCTU. VICXOAHBIMH JaHHBIMH MOZEIH
SIBJIIETCS] MACCUB IIyOUH JUISI pacYeTHOM CETKH, TapaMeTphI ITOCTYTIa-
IOLIET0 BOJIHEHMS 3aJal0TCSl C MOMOUIBIO (PUKTUBHOTO HCTOYHHKA.
Brixoanble JaHHBIE MOJENHN — [TOJTyUYE€HHBIE XapaKTEPHUCTUK BOJTHEHHUS
(BBICOTA BOJIH, aMILTUTY/Ia M1 CKOPOCTH ).

[Ipu nporHO3upOBaHNH PUCKA OT COOBITHS, HEOOXOJMMO CIPOTHO-
3UPOBaTh BEPOSITHOCTH HACTYIICHUS TAKOTO cOOBITHS. COOBITHE CUH-
TaeTCsl HACTYIHBIINM, €CJIM BBICOTA M CKOPOCTh BOJIHBI MPEBBICHIN
olnpeseneHHble rpaHullbl. [IporHo3upoBaHne BOIHOBBIX XapaKTepH-
CTHK ITO3BOJIUT PACCUMTATh BEPOSITHOCTh HEBBIXOJA XapaKTEPUCTHK
BOJIHEHHUS Ha 33JJaHHOM BPEMEHHOM HMHTEpBaJie U MPU BO3HUKHOBE-

406



Te3ucs! goknanos «Mops Poccun: uccnenoBanust 6eperoBoii u mebpoBoit 30H»

HUU TaKOW CUTYaIlMU 3apaHee ONpe/IeINTh MOMEHT BBIXOJIa 32 3aJlaH-
HBIE TPAHUIIBI, YTO MO3BOJUT JaTh PEKOMEHAINH IS yIIpaBIeHUe-
CKUX pelIeHni Ha aKBaTOPUH TIOPTA.

B pesynbraTe paboThl ObLTa peain3oBaHa MaTeMaTHUECKas MO-
JIeNTb pacdyeTa XapaKTepUCTHK BETPOBOTO BOJHEHHUS /ISl aKBaTOPHH
mopta. [lomy4yeHnble pe3yapTaThl MPOCTPAHCTBEHHO-BPEMEHHOW H3-
MEHYHMBOCTH XapaKTEPUCTHUK BOJIHCHUS IPEJCTABJICHBI B rpaduye-
CKOM BHJI€ C IPUMEHEHUEM I[BETOBOM manuTpsl. [lokazana HenpoTH-
BOPEYMBOCTH MOMYYEHHBIX PE3YIBTATOB (HHU3NIECKUM 3aKOHAM.

3ATPA3ZHEHUME IOBEPEXKDBSA
KAJIMHUHI PAJICKOM OBJACTHA OCTATKAMHA
TEOCUHTETNYECKUX MATEPHUAJIOB

Kuneco A.B., Yy6apenko b.B., Ecioxosa E.E.

HO PAH, 2. Mockea, Poccus
aleksandr.kileso@gmail.com

KiaioueBble c€JjI0Ba: TEOCHHTETUYECKHE MaTepUaibl, MPUOpEKHAS
30Ha, 3arpA3HEHUs IUIsDKEH, banTuiickoe Mope, B3KOJOrM4ecKUid
MOHMTOPUHT.

[Ipencrasien 0030p pe3ysIbTATOB MO OLIEHKE CTENICHH 3arPs3HEHUS
TUISHKEBOH MmoJiockl KaIMHUHTpaICKo# 00J1acTH OCTaTKaAMHU I'€OCHHTE-
THYECKUX MaTEePUAIIOB, TIOMABIINX B IPUOPEKHYIO 30HY B PE3yiIbTaTe
MOBPEXJCHUS WIM Pa3pyLICHUS] CYLIECTBYIOUIMX OEpero3aluTHBIX
COOPYKEHHH, a TaKXKe MPH TOMBITKAX HHUIIMATUBHON Oepero3aiuThl.

MOHUTOPUHTOBBIE PAa0OTHl BBINONHSIM B TEUYEHHH TpEX JIeT
(2018-2020 rr.) Ha BceM mobOepexbe KamuHUHIpaaCKol o01acTu
(145 xm). Ins OLCHKM BCTPEYaeMOCTH (PParMEHTOB T€OCHHTETHYE-
ckux MarepuaioB (He Mempdye 0,5 cM) mpuMeHsIach METOJHKa
CIUIOLITHOTO BU3YaJILHOTO CKaHUPOBAHUS, KOTOpast MperoiaraeT He-
MPEPBIBHBINA MPOXO BIOJbL Oepera rpymibl B HECKOJIBKO YENIOBEK C
OXBaTOM BHU3YyaJIbHBIM KOHTPOJIEM BCEW NIMPHHKI IUISDKA OT ypesa JIo
aBaHJIOHBI (WiH Kuda).
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CTaTHCTHYECKUI aHaIW3 MOHUTOPUHTOBBIX JAaHHBIX TO3BOJIII
OTICHUTH MACIITAOBI 3arpsi3HEeHNUS TUBDKel. Cleransl BEIBOIBI 00 0CO-
OCHHOCTSIX BJIOJILOCPEroBOro MEPEeHOCa JIAHHOTO BUAA 3arps3HCHUS
Ha nmobepexne KannHuHrpaackoi odbnactu.

Pa6ora BeImosiHeHa npu noaaep:kke rpanta PODU 18-55-76002
OPA _a (akcneaunuonnsie padboThl) U Tembl 0128-2021-0012 roc. 3a-
nanust MOPAH (ananu3 naHHBIX).

MOHUTOPHUHI PA3ZBUTUA BEPEI'OBBIX IPOLIECCOB
BOCTOYHOM YACTH ®UHCKOI' O 3AJIUBA
O BJIUSAHUEM INPUPOHBIX U
TEXHOI'EHHBIX ®AKTOPOB

Kosanesa O.A., Psouyk /I.B., Ceprees A.IO., bynanos JI.M.

BCET'EU, 2. Canxm-Ilemepoype, Poccus
olya_pavlikova@mail.ru

KaoueBbie caoBa: OeperoBas 30Ha, OeperoBas aOpasws,
TEXHOTCHHBI Oeper, BOCTOYHas dacTh @DHHCKOTO 3ajuBa,
banTuiickoe mope.

BeperoBas 3oma BoctouHO# uWactu Dunckoro 3amuBa (BUD3)
MpeICTaBIeHa OOJIBIIMM pPa3HOOOpa3MeM THUIIOB OEperoB, OTpakas
aTarsl 3BoonuK bantuiickoro mopst. [TomoOHas Bapuanus mpuBOIUT
K Pa3HBIM CIIEHapWsSM pa3BUTHUS Oepera Kak B €CTECTBEHHBIX YCIIO-
BUSX, TaK W TPU aKCellepaliy BO3JAEUCTBUS aHTPOIIOTEHHOTO, TaK H
KIIMMAaTUYeCKOro Onarojaps Tri100ajlbHOMY TMOBBIIICHUIO YPOBHS
Mopsi. CTabunpHbIe BEIOOPrCKHe MIXephl CMEHSIOTCST a0pa3HOHHBIMH
MOpPEHHBIMHU Oeperamu, T/ie CKOpOCTh OTCTyNaHus Oepera XOTh U He-
6onbmias (0,1 m/rox), Ho crabminbHas. Hanboublnas ckopocTh OTCTY-
mmaHus Oepera xapakTepHa ISl aOpa3uoOHHBIX OEperoB, CIOKCHHBIX
HEKOHCOJIMIMPOBAHHBIM MaTEpUAIIOM W BBIPAOOTaHHBIX B MOPCKOM
rOJIONIEHOBOM Teppace — 1o -0,7 M/roa. YHHUKaIEHOW 0COOEHHOCTHIO
6eper030171 30HbI ABJIICTCA TUHAMHUYHOC pPa3BUTHUEC IIECHYAHBIX KOC CO

CKOPOCThIO BIOJILOEperoBoro cMmerieHue a0 66 m/rox [Ryabchuk et
al., 2021].
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[ToMHMO ecTeCTBEHHBIX MPOLIECCOB pa3pylLIeHHUs: Oeperos, Iis OT-
JeNBHBIX HanboJlee OCBOSHHBIX YYaCTKOB Cy0aspambHON YacTu Oepe-
roBoit BUD3 xapakTepHO yBenTn4YeHHE MPOTHKEHHOCTH TEXHOTEHHBIX
OeperoB, KOTOpbIE MPEJICTABISIIOT cOO0M Kak MCKyCCTBEHHbIE Hale-
PEXHBIE, TaK U AJIEMEHTHI XKeCTKOH Oeperozamursl. Hempoaymannoe
BBINOJIHEHUE OEperoyKpernuTeIbHbIX MEp MPUBOIUT K Aerpajaliu
COOPYKEHHH, a TaK)Ke aKTUBH3UPYET aOpa3HOHHBIE MPOIIECCHI Ha CO-
CeHUX yJacTKax Oepera v 3Ha4nTeJIbHO YBETUUIUBAET CKOPOCTH MPO-
SIBJICHHSI 9K30TCHHBIX reosiorndeckux mporteccon (DITI).

3a mepuon HAOMIOJCHHUS B CeBepHOU OeperoBoi 30He HeBckoii
I'y6mr (kyToBas yacts BUD3) mmsmx «Mopckue JyOkn» mpereprien
3HAYMUTENIbHBIC H3MEHEHUs — enle 40 JieT Ha3aa MIMpUHA IUISDKA 31eCh
cocraBisuia Oomee 50 M, ceifuac mMUpHHA IJISHKA COCTABIISIET ITEPBBIC
METpHI (110 TAHHBIM a3POPOTOCHEMKH U JUCTAHIIMOHHOTO 30HAHPOBA-
uus (/13)). arHbI ygacTok OeperoBoil 30HBI M3HAYATIHHO XapakTe-
pu30BaJICA MpeodnaganneM abpa3rOHHBIX MPOIECCOB U ACPUIIUTOM
0CaJI0YHOTO MaTepHaia, KOTophIe elie Ooyee yCyryOrIuch MoCTpoii-
KOW BBIJAIOLIUXCSI B MOPE COOPY>KEHUM, IPEPBIBAOIINX ITIOTOK MaTe-
pHuana, HampaBJICHHBIA C 3amaja Ha BOCTOK, a TaKXKe HEIPOAyMaH-
HBIMH OeperoyKkpenuTenbHeIMU Mepornpuatusimu (2020-2021 rr.),
MPECTaBISIIOIMMH COOOH CIUTOLIHYIO TIIHIOOBYIO OTCHINKY Ha ypese
IUISKA, KOTOpas MPENsSTCTBOBAJIa BOCCTAHOBICHHUIO NPOMUIIS MJIsIKA,
H30JIUPYsI €ro OT aKBATOPHH, YTO MPUBEJIO K €r0 JIerpajalty.

He menee spxkum npumepom nipossnerust 1T, cBszanHOrO C MpH-
poaHoro dakTopamu, sBisieTcs p. [IpuBeTHas, pacmonaraioniascs Ha
3anane KypoprtHoro paiiona r. Cankr-IlerepOypra. Ha nporsokenun
JI0JITOTO BPEMEHH PYCJIO PEKH MPOJIETAI0 MapajuIebHO OeperoBoil
TuHAM, (hopMHpys OeperoByro Kocy, AJs yaoOcTBa ObLT COOpYKEH
MOCT, KOTOPBIH IOTEPsUI CBOIO HEOOXOIUMOCTD M3-32 U3MEHEHUSI 110-
noxenus pycna B 2014 r. (mo ganusM J13) 11 ObUT TOTHOCTHIO 3aHECEH
IUBDKEBBIM ieckoM. CMeHa MOJIoKeHHs pycia peKy IpruBesa K TOMY,
YTO aKTHBHBIA PEYHOI CTOK MOBJIEK 3a COO0M aKTUBH3ALMIO JIUTOIH-
HaMHUYECKHX MIPOLIECCOB U BEIHOC [TECYAHOT0 MaTepHala ¢ IUisbKa, pas-
MBIB YKa3aHHBIH MOCT JIO OCHOBaHWUsI, T. €. K 2021 r. ObUT BBIMBIT CJIOH
MaTepuraia MOIIHOCTEIO Oosee 2,5 M.

Ananu3 gannbeix [[3 u OGeperoBble MapUIpyThl BBIIOJHEHBI MPH
nojiepskke rpanta PH® Ne 17-77-20041.
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PACHPEJEJEHUE JOJITOKUBYIIUX N30TOIOB
PAJINS B IIPUBPEKHBIX U ITYBOKOBO/IHBIX
PAMOHAX YEPHOI'O MOPS

Ko3aosckasa O.H., HIuoenkas 0.I'.,
bexun H.A., losruii U.H.

MTH, 2. Cesacmononn, Poccus
o.n.kozlovska@gmail.com

KuroueBbie cioBa: u3oromnsl paaus, UepHoe Mope, cyOMapuHHas
pasrpysKa Moa3eMHbIX BOI.

Panuit siBnsieTCsl reOXMMHYECKH KOHCEPBATUBHBIM AJIEMEHTOM, a
TaKKe HE yJacTBYeT B OMOJIOTHYECKUX Iporeccax. Panuii nmeer ve-
TBIPE M30TOIA TEPPUTESHHOTO NMPOMCXOKACHHS, JIBa U3 HUX — JIOJTO-
JKUBYIIME — SBIISIOTCA NPOAyKTaMu pachazaa B panax 22U (*®Ra) u
232Th (?*®Ra) 1 UCTIONIB3YIOTCS ISl OLIEHKH IPOLIECCOB, MPOTEKAFOIINX
B 30HaX BBIXO/Ia MOA3EMHBIX BOJI.

FOxHbIit Geper KppiMa M3BeCTEH MCTOYHMKAMH BBIXOJA MO3EM-
HBIX BOJ HIDKE YpOBHS Mops. [1o JaHHBIM YeThIpeX 3KCIEeIUIINil
(BecHa, ocenb 2019 r. u 3uma, seto 2020 T.) y oyara cyOMapuHHOU
pasrpy3ku B pailoHe Mbica Afist ObUIH OIIEHEHBI KOHIIEHTPAI[H U30TO-
noB *?°Ra u ?’Ra, akTMBHOCTH KOTOpBIX cocTasuiar 195 dpm/m® (nua-
nazoH 63-295 dpm/m®) u 85 dpm/m® (manaszon 48-141 dpm/m®) co-
OTBETCTBEHHO.

Taxoke ObUIM MOJNYYEHBI pacpeneeHus u30Tonos “°Ra u *°Ra B
OTKPBITOH YacTu Mops 1o naHHbM 116 peiica HUC «IIpodeccop Bo-
nsHUIKUIY (22 anpens — 17 mas 2021 r.). [loka3zansl yMeHbIICHHE
aKTMBHOCTEH M30TONOB 22°Ra npwu yaaneHun ot 6epera U poCcT aKTHB-
HOCTH M30TOIIOB ®Ra B MOPHCTHIX pobax.

HccnenoBanne BBITIOIHEHO B paMKaxX rOCYAapCTBEHHOTO 3a/IaHUs
MunuctepcTBa 00pa3zoBanus U Hayku Poccuiickoit @enepanyu (Tema
«Oxeanomnoruueckue mporeccs» Ne 0555-2021-0004).
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OCOBEHHOCTH BEPTUKAJIBHBIX ITIPO®UJIEN
DPOCPATOB U KPEMHEKUCJIOTbBI BYUEPHOM MOPE
IO JAHHBIM 3KCHEINIUOHHBIX
HNCCIEJOBAHUNMU 2016-2018 I'T.

Kounapatses C.U., Xopy:xuii J1.C.

MI'U, 2. Cesacmononw, Poccus
skondratt@mail.ru

KiaroueBble ciaoBa: kpeMHekuciioTa, ¢ocdarel, YepHoe Mope,
BEPTUKATBHBIA TPO(HUIB.

Coennuenus ¢ochopa U KpeMHUS UTPAIOT BAXKHYIO POJIb B OHO-
TreOXUMHYECKHX MIpoLeccax, HPOUCXOAALINX B BOAHBIX 00bekTax. He-
opraamdeckas gpopma Qocdopa — pochaTsl — ABISIOTCA UCTOYHHKOM
OMOreHHOTO MAaKpO3JIE€MEHTa, HEOOXOOUMOTO sl CYLIECCTBOBAHMS
KaK MHKpPO-, TaK U Makpo(opM BOJOPOCIIEH, U 9aCTO OKa3bIBAIOTCS
(hakTOpOM, TUMHUTHPYIOLIIM POCT 3TUX hopM. OCHOBHBIMU MTOTPEOH-
TEJISIMU HEOpPraHMYEeCKOH (JOPMBI KPEMHHS — KPEMHEKHCIIOTHI — SIBIIS-
FOTCS] IMaTOMOBBIE BOAOPOCIIH, KOTOPBIE HCIIONB3YIOT €€ AJIs IOCTPO-
CHHS CKeJIeTa U BO MHOTHX BOJHBIX O0BEKTaX SBISIOTCS Mpeodiana-
IOLIMM BUJIOM B COCTaBe (PUTOTIAHKTOHA.

OO1ee CXOJICTBO MEXIy KpeMHEKHCI0To U docharamu B Uep-
HOM MOpE COCTOUT B TOM, 4TO 3a nociennue 30 JieT uxX BepTUKaIbHbIE
MpodUIN OCTaBaIKMCh MPAKTUYECKH HEM3MEHHBIMH TTy0)ke BO3ZHHK-
HOBEHHUSI OKCHKJIMHA, 0Opa3yloIIerocsi B MHTEpBale M30NHMKH Gt =
14,2-14,5 kr/m®. Cpemu 0c0GEHHOCTEN ITUX TIPOQUIIEH CIEMYeT OT-
METHUTh, YTO KOHIIEHTpALHs KPEMHEKHUCIIOTHI Ha TPaHMIIE TOSBICHUS
CEpOBOIOPOIA OKOJIO Gt = 16,1 kr/M* He npeBbimana 60 MkM, a Mak-
cumyM ¢docdaToB Bo3Jie ITOH rpaHUIlbl He TpeBbiman 7,5—8,0 MkM.

Mopckoit ruapoduszndecknii ”HCTUTYT B 2016—2018 1T. TIpoBen
10 skcnenunuii B YepHOM Mope B mpenesiax 3KOHOMHUYECKOW 30HBI
Poccun, B KOTOpBIX onpenensiocs coaepkanue pochaToB U KpeMHe-
KHUCJIOTHI OT HOBEPXHOCTH JI0 H30IMKHEI Gt = 16,3 Kr/M°,

VY4uuTBIBasS OTMEUEHHOE BBIIIE MOCTOSHCTBO BEPTHUKAIBHBIX MPO-
(uteit, Mbl 0XKHIAJIN, YTO U B MOCIIEAYIOIIUE TOIbI TPOG UK He Oy TyT
n3MensTecs. [eiictBurensno, B 2016-2017 rr. HabGmonanoch npu-
BbIUHBIC BEPTUKAJIBHBIC PACIpENENeHUs], KaK Ul KPEMHEKHCIOTHI,
Tak u 1uis hocaTtos, ogHako B 2018 I KOHIEHTPALMH 3TUX FIEMEHTOB
rTy0ye M30MMKHBI 6t = 14,2-14,5 xr/mM® 3HauuTENBHO BO3POCIH. ITO
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BO3pacTaHre OBII0O OTMEUEHO I BCeX TpeX cbeMok 2018 1., To ecTh
HE SBISIETCA KaKMM-TO €IMHUYHBIM BHIOPOCOM W3 MaccHBa IaHHBIX,
BO3HUKIITUM B PE3yNIbTaTe aHATUTUIECKON OITHOKH.

Ha mecTu craniusax MepuanoHaIbLHOro pa3pesa B paitone Kepuen-
CKOTO TPOJIMBA U HA HEKOTOPHIX PSIIOM PACTIOJIOXKEHHBIX CTAHIMIX B
uone 2018 r. riryGke M30NUKHBI Gt = 14,5 Kr/M° GBUIO 0OHAPYKEHO
3HAYUTENIFHOE BO3pacTaHUE KOHICHTPAIMi KPEMHEKUCIOTHI, KOTO-
pble Ha Gt= 16,1 kr/M® 3HAUMTENILHO MPEBBILATIN IPUBBLIYHOE 3HAYE-
Hue 60 MKM, pocturas B OTHAENBHBIX Ciy4asx BeauuuH 150—
200 MxM. AHanoru4Hoe BO3pacTaHUEC KOHICHTpAIMi OBLIO OTMe-
YCHO U Ha BEPTUKAIBHBIX MPOPIIix GpochaToB, MAKCHMYM KOTOPBIX
BO3JI€ M30IUKHBI Gt = 16,1 kr/M® wacto npesbiman 10—12 MkM.

Haunbonpine n3MeHeHUsI B BEPTHUKAILHOM pacnpeeieHun Qoc-
¢daToB u KpeMHEKHCIOTH B uioHe 2018 T. HaOmogamichy B paiioHe
Kepuenckoro nponuBa. B npyrux paiioHax ucciieJoOBaHHOTO TOJIH-
TOHa B 9TO K€ BpEMS TaKkKe OTMEYalINCh aHaJOTUYHbIE N3MECHEHUS,
TEM MEHee 3aMeTHBIC, YeM Jaiblie oT KepueHcKoro mpoyimBa pacmo-
Jlarajicst paios.

[IpyunHBI MOBBIMIEHUST COMEPIKAHUS KPEMHEKUCIIOTHI HUXKE H30-
NHKHBI Gt = 14,5 kr/M° M yBeIM4eHUs BEIMYMHBI MakcuMyMa pocda-
TOB BO3JIC TPaHHMIIBI MOSBJICHHS CEPOBOIOPOIa BO3MOXKHO CBSI3aHBI C
paboramu 1o ycraHoBiIeHHIO KepueHcKoro Mocra.

OOHapyKeHHbIE HAMH WM3MCHEHHS B BEPTHKAIBHBIX MPOQUILX
(docdaToB U KPEMHEKUCIIOTH TPEOYIOT JajIbHEHUIIIEr0 MOHUTOPUHIA
BOJIHOM Tommu YepHOro Mopsi, TeM Ooliee, YTO MOBHIIICHNE KOHIICH-
Tpanuii 3TUX SJIEMEHTOB Ha TpaHMIIe CepoBojaOponaa B paiione Kep-
YEHCKOTO MPOJIMBA OBLIM OTMEUEHBI TaKke B uioHe 2019 r.

BEPTUKAJIBHOE PACIIPEAEJEHUE TAKEJIBIX
METAJJIOB B JOHHBIX OTJIOJKEHUAX
BAJIAKJIABCKOU BYXThbI

Koreansanen E.A., I'ypos K.H.,
Tuxonona E.A., Kouaparbes C.HU.

MI'U, 2. Cesacmononn, Poccus
plistus@mail.ru

KiroueBble ciioBa: I’ICpHOC Mope, banaknaBckas 6YXTa, JOHHBIC
OTJIOXKCHHM, TAXKEIbIC MCTAJLJIbI.
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BanaknaBckas Oyxrta 3annMaeT ocoboe MecTo B ciucteme CeBacTo-
monbckux 0yxT. OHa MMeeT YHUKAIIbHbIE IPUPOIHO-KINMATHIECKHIE
ycioBus, a e€ reorpaduieckoe MoJoKeHne, MoppomeTpruiaeckre xa-
PaKTEepUCTUKH U UCTOPUYECKAs IIEHHOCTh OTKPHIBAIOT IIUPOKHE BO3-
MO>KHOCTH JJISI Pa3BUTHS KypOPTHO-PEKPEanOHHOTO KoMImiekca Ce-
BaCTOIOIBCKOTO PETHOHA.

Baxxayto posb B OMOT€0XMMHUYECKOM LUKJIIE JIEMEHTOB B MOPCKOM
CpeJIe UTPAIOT TOHHBIE OTIIOKEHUSI, ABJISIOIINECS MECTOM UX JAETIOHH-
poBanus. V3y4eHre SBOTOLNH 0CaIKOHAKOTIIICHHS SIBIIAETCSI HE00XO-
JUMBIM JJI51 OLIEHKH COBPEMEHHOT'0 3KOJIOTMUECKOr0 COCTOSHUS MOP-
CKOM CpeJibl.

Lenp paboThI — OTIEHKA paCIIpeIeIeHUs TSHKEIBIX METAJIOB B BEP-
THUKAJIBHOM pa3pe3e JOHHBIX OTJIOKEHUU B akBaTopuu bamakmnaBckoil
OyxTel. B pabote npoBeneHo nccieaoBaHue BEPTUKATBHOTO pacipe-
JeTIeHusI coiepkanust Tsokenbix Metamutos (Pb, Zn, Cu, Cr, Ni) B goH-
HBIX OTJIOXKEHUSAX. ITO BAYKHO TSI BOCCTAHOBIIEHUS HCTOPHUH MTPOIIEC-
COB 3arpsi3HEHUS, BO3JAEHCTBYIOIINX HA aKBATOPUIO, MaJIOM3YYEHHON
BanaknaBckoii OyXTHI.

Pesynprarel comepkaHUs METAIJIOB B TOJNIIE JOHHBIX OCAJKOB
YKa3bIBAIOT Ha CYIIECTBOBAHUS OOIICH TCHACHIIMU B paclpeaeIcHUN
Uit OONBIIMHCTBA MCCIIEOBAHHBIX 3JIEMEHTOB — TOBBILICHUE KOH-
LIEHTpaIUi K TOBEPXHOCTH Oca/ika. BepTukanbHbIe MpoduiTi CBUHIIA,
[IWHKA, MEI¥ TIOKa3bIBAIOT JIBA YETKO BHIPAKEHHBIX MAKCUMYMa: OIIH
Ha TITyOuHe 4—5 ¢M OT TIOBEPXHOCTH OCaJIKa C OOIIUPHBIM THAara3o-
HOM KOHIIEHTpalui, 1pyroi — Ha riryoruHe 8—10 cM HIKe OBEPXHO-
CTH ocanka. Ha maHHBIX rOpHM30HTaX XapaKTepHbl MaKCUMAalbHBIC
KOHLCHTpalWu XpoMa U HUKEJIA.

Beprukanbaoe npoduimpoBaHre UCCIEyeMbIX JTOHHBIX OTIOXe-
HUH OyXTBI OTpaXKaeT XapaKTep U3MEHYHBOCTH, KOTOPBIA (POpMUpPY-
eTCs B pe3yibTare (U3NKO-XUMHYECKHX MPOIECCOB (AuareHesa, Iu-
HaMUYECKHX, CEIMMEHTAIIMOHHBIX), a TaK)Ke BPEMEHHOW 3BOJIIOLNN
KOHIIEHTPAIUH psijia TSDKEIBIX METAJUIOB, OOYCIIOBICHHON UCTOPHUEH
AHTPONOreHHOM Harpy3ku. OcoOeHHOCTH MPOQUINPOBAHUS UCCIIEA0-
BAaHHBIX 3JIEMCHTOB XapaKTCPU3YIOTCA KaK I'€COXUMHUYCCKUMU CBOM-
CTBaMHM OJOHHBIX OTJ'IO)KCHI/If/i, TaK U XapakKT€pOM UCTOYHHUKOB 3arps3-
HEHMS 1 MHTEHCUBHOCTBIO aHTPOIIOr€HHON Harpy3ku. B pabote npen-
CTaBJICHO COJACPIKAHUC TAXKEIIBIX MCTAJIJIOB (MI/IHI/IMaJ'IBHOC, MaKCH-
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MaJIbHO) JUISl KaKIOHW N3 M3yYEeHHBIX KOJIOHOK B CPAaBHEHHH C (OHO-
BBIM COJIep)KaHHE JaHHBIX JJIEMEHTOB B JIOHHBIX OTJIOXKEHHUIX Yep-
HOTO MOp4, corsacHo [MuTponosnsckuii u ap., 1982]. MakcumansHoe
coaepskanue Cu, Cr, Zn, Pb npegritraeT ux (OHOBBIC 3HAYCHHUS.
Pabora BEIITOTHEHA B paMKaX rOCYIapCTBEHHOTO 3aaHus IO TEMe
Ne 0555-2021-0005 «IIpubpexkHbIe HCCICAOBAHUSI), a TAKXKE IMPH
noaaepxxke POOU B pamkax Hayunoro mpoekta Ne 18-45-920007.

PE3UJEHTHOE BPEMSI BEPWIJIUS-7('BE) B
IHOBEPXHOCTHOM CJIOE BOJ YEPHOI'O MOPs1

Kpemenuynukmuii /I.A., Barpakos I'.®.

MI'U, 2. Cesacmononw, Poccus
d.kremenchutskii@mhi-ras.ru

KiroueBbie caosa: Gepuwumii-7('Be), Uepnoe wmope, BKC,
PE3UIEHTHOE BpEMsL.

Beprmnuii-7 — 310 pamnoHYKINI KOCMOTEHHOTO TIPOUCXOKICHHS,
oOpa3yromuiics B atMocdepe B pe3ysibTaTe B3auMOJICHCTBHUS TTOTOKA
KOCMHYECKHX Jy4el ¢ KHCIIOPOJIOM, a30TOM U yriepojoM. Beuiy oT-
CYTCTBUS JIOKaJbHBIX MCTOYHUKOB ATOTO PAJMOHYKIHIA B MOPCKOH
cpele u Majoro mepuoja moixypacmasaa (0KoJIo 53 CyToK), OH MOXKET
OBITH TpaccepoM MPOIIECCOB, MPOTEKAIONINX B JIESITEIEHOM CIIO€ BOJI
Ha MaciiTabax BpeMEeHH OT CHHONTHYECKOTO J0 Ce30HHOTrOo. llembio
JAHHOTO HCCJICIOBAHUS OBLIO TONYYeHHE KOJIHMYECTBEHHBIX OIEHOK
PE3UIEHTHOTO BPEMEHH PaOHYKJIIH/IA B BEPXHEM KBa3HOHOPOTHOM
cioe (BKC) Box UepHoro mops B neTHH ce30H 2017 .

B pabote ncronbs3yroTcs HaTypHBIE JaHHBIE O BEPTHUKAIIEHOM pac-
npeelIeHHH KOHIICHTpaluy OepriuInsi-7 B paCTBOPEHHOH U aJicopOu-
poOBaHHOH Ha B3BecH (popMax, mosrydeHHble B xone 95-ro peiica HUC
«IIpodeccop Bogsuutkuity. CornacHo 3TUM JaHHBIM, KOHIICHTPAIUS
PaJIMOHYKIIHM/IA M3MEHSIIACH TI0 TIPOCTPAHCTBY OT 2,5 110 7,9 Bk M= n
cocrasisina B cpegaeM 4,9 + 1,8 bk M. B cpennem 8 + 2 % ot o6mieit
BEIMYMHBI aKTUBHOCTH PAJAUOHYKIUAA B CII0€ OOHApPY>KWBaJIOCh Ha
B3BELICHHOM BemiecTBe. B pabore mpeanoxena OOKcoBas MOJENb,
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MO3BOJISIONIAS. TOJTYYUTh KOJIMYECTBEHHBIE OICHKUA PE3MIECHTHOTO
BpeMeHn HaxoxaeHus oeprmnusa-7 B BKC Boxg UepHoro mopsi ¢ yue-
TOM €ro PagHoaKTHBHOI'O pacmaja B 3TOM CJI0€, a TAK)KE ero aJBeK-
uuy, TUGPy3uu U CeIMMEHTAMM Ha B3BEUICHHOM BEIIECTBE Yepes3
CE30HHBIN TEPMOKJIMH. Y CTAHOBJIEHO, YTO BEJIMYUHA 3TOTO BPEMEHU
M3MEHSJIach MO MPOCTPAHCTBY OT 5,5 10 20,6 CyTOK U COCTaBIsIa B
cpeaneM 14,6 = 4,9 cyrok. MUHUMabHBIC BETHYHHBI BPEMEHH ObUIH
XapakTepHbI AJIsl palilOHOB CBaJla TIyOHH, MAaKCUMaJIbHbIE — JUIS TITy-
OOKOBOIHBIX PAaHOHOB, XapaKTEPU3YIOIINXCS OHIKCHHON JUHAMU-
koii Boa. IllenbdoBbie pailioHBl XapaKTEpPU30BATUCH MPOMEKYTOU-
HBIMHU 3HAYCHUSIMHU BPEMEHHU.

PaboTa BrInoIHEHA B paMKax 3aJaHHs TOCYJapCTBEHHOTO 3a1aHHS
o teme Ne 0555-2021-0004.

CE30HHASA UBMEHYUBOCTDb COAEP KAHUSA YACTHUL]
MHUKPOILIACTUKA B IECKAX TIPUBOMHOM 30HBI
BUCJUHCKOM KOCBI

Kpusomuibik IL.LH.>%, Yy6apenxo U.IL, Bouepuxona U.F0.!?

WO PAH, -. Kanununepao, Poccus
I XONAP Kanununepao, Poccus
Poka20106@yandex.ru

KiroueBbie cioBa: 3arps3HEHUE, BOJOKHA MMKPOILIACTHKA,
IPaHyJIOMETpus, IUIDK, banTuiickoe Mope.

Merkue 4acTullsl IactTuka (Mukporiactuk, MII, <Smm) oOHapy-
YKUBAIOTCS B HACTOSIIIEE BpeMs Ha Oeperax Bcex KOHTUHEHTOB. OTMe-
YaeTCsl HEOAHOPOJHOCTb, ISITHUCTOCTh KAPTUHBI 3arpsI3HEHUS, YTO 3a-
TPYIHSET MOHUTOPUHT U CpaBHEHHE YpPOBHEH 3arpsi3HeHus. [loka-
3aHO, YTO B MPHOOMHON 30HE IIsHKA HAOJI0AAeTCS MUHUMAILHOE CO-
nepskaane gacturl MII, a ero Komu4ecTBEHHBIA pa30poCc HA MHOTHX
JIECSITKaX KUJIOMETPOB BJIOJIb Oepera He Tak BEJIMK, KaK B JPYTHX 30-
Hax Tuspka. [IpeanonoXuTenbHO, B 3TOM 30HE IUISHKA MPOUCXOIUT
COPTUPOBKA YACTHUI] IUIACTHUKA 10 Pa3Mepy, aHaAIOTUYHO TOMY, KaK 3TO
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HaOmromaeTcs Uil €CTECTBEHHBIX ocaakoB. IIpu 3ToM kpymHbIEe Ya-
CTHLBI TUIACTHKA BBIOPACHIBAIOTCS BOJHAMU MPHOOSI Ha JHMHUIO 3a-
TIeCKa, COBCEM MeJIKKe (MEHBIIE pa3Mepa Mop ocajka B IpUOOHOM
30HE) BBIMBIBAIOTCS OOPAaTHO B MOpE C BO3BPATHBIM IIOTOKOM IIpOCa-
YUBAIOLIUXCS] B TPYHT BOJ, a BOT yactuubl MII (Ha necyaHsIx mis-
xax — pazmepom 0,5-2 MM) 3a7epKUBAIOTCS MEXAYy TpaHylIaMH
ocajiKka B IpUOOWMHOM 30HE.

Lenp paboThl — BBISIBUTH CE30HHYIO AWHAMHKY COJCp)KaHUs 4a-
crun MIT ¢paxnuii 0,5-2 u 2-5 MM B puOOHHOHN 30HE TIECYAHOTO
IUISDKA; IPOaHATM3UPOBATh B3aUMOCBS3b 3arPsI3HEHNS C TPaHyJIOMET-
PHUYECKUM COCTaBOM OCAJKa.

B xone uccnenoBanus pemanuce cuenytomtue 3axadu: (1) [Ipose-
cti 00paboTKy Mpob M UX aHanu3 Ha cojepkanue yactun MII; (2)
IIPOBECTH I'PaHyIOMETPUYCCKHUI aHaTN3 00pa30B 0cajika; (3) BhISBUTH
BO3MOJKHBIE KOPpEIALUU MeX Iy KosnuecTBoM yactul MII u xapak-
TEPUCTUKAMHU OCaKa.

CobpanHble 00pa3ibl MecKa MPOCYIINBAINCH, ASTIIACH TPOCEH-
BaHWeM Ha ¢pakun (>5; 5-2; 2-1; 1-0,5; <0,5). [Tecok <0,5mm nanee
B MCCJIEIOBaHUM HE Y4aCTBOBAJI, TECKU KPYyIIHEE 2 MM OCMaTpUBaJIHCh
BU3yanbHO Ha npenmer coaepxkanusa MII. Ilecok, comepxkamuiics
Mexnay cutamu 0,5-2 ¢uiotupoBaiicss Mo MOAUPUIMPOBAHHOMY Me-
tony NOAA. [lanee nmpoObl mpocMaTpuBaiIiCch HA MUKpOCKore Muk-
pomen ¢ yBennueHuem 10x.

Ha ¢unprpax 66u10 00HApY)eHOo oT 9 10 79 wactun MIIL. ['many-
JIOMETPUUECKUH COCTaB MPAKTUYECKH BECh IIPEJICTABIECH IMECKaMHU
cpeanesepHucTbIMH (110 BentBoprty, 1929) ¢ koadPumentom coptu-
poBku oT 1,2 1o 1,9. /Ise npoObI ObLIH NPEICTaBICHBI TAJIbKOM, B HUX
oOHapyxuiock HanbosbiIee koaunyectso MII.

Cpennee 3HaueHue 3arpssHeHus yactunamu MII meckoB ypesa
BucnuHCckoii KOCHI B Te4eHHEe ToAa cocTaBmio 63+39 mT./Kr cyxoro
Beca (MenuanHoe 3HadeHre 50 mt./kr). Ce30HHBIN X0/ HE BBISBIICH.
YpOBeHB 3arpsi3HEHUS COMOCTABUM C OOHAPYKEHHBIM B ITPEIBIAYIINX
uccnenopanusx (53£36 mt./kr). DTO MO3BOISIET HANEATHCS Ha MPaBO-
MEPHOCTh MPEATIONIOKEHUI O pABHOMEPHOCTH 3arpsi3HEHUS] OCaJKOB
npuboiHON 30HBL. TakuM 00pa3oM, BOSMOXKHO HCIIOJIB30BaTh 3TOT
YPOBEHB 3arps3HEHUs B KauecTBE «(DOHOBOTO» B LIEJISIX MOHUTOPHHTA
3arpsA3HEHMs IUIDKENH 1 MOPCKOM cpeibl yactuamu MIT.

Uccnenosanusa nposogsatca npu nogaepxkke PH®, rpant 19-17-
00041.
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HNPOUCXOXKIEHUE U CTPOEHUE BAHKU EJIEHUHA
Kpsbuienko B.B., Kpbuienko M.B.

UO PAH, 2. Mocksa, Poccus
krylenko.slava@gmail.com

KiioueBbie cioBa: A30BCKOe Mope, aKKyMYJSITHBHBIE (DOPMEI,
Oanka EneHnna, moaBoaHbli penbed, TMCTaHIIMOHHbBIE METOABI.

Koca Honrast u 6anka EnennHa mpenctaBisiioT co00il OfHy U3
HanOoJjiee MHTEPECHBIX aKKyMYJSITUBHBIX TI'€OCHCTEM A30BCKOTO
Mops. B ornnume ot Kockl [{onroil, mpouUCXOXACHUE U CTPOCHHE
0anku EneHrHa 10 HACTOSIIETO BPEMEHH U3yYEHO MaJlo.

[IepBoe m300paxkeHre OaHKK 1 IPOMEPHI TITyOMH UMEIOTCSI Ha Kap-
tax [Iurepa beprmana 1701-1702 rr. B 1803 . momydeHbI CBECHUS
Mo KoH(purypamuu U pasmepam Oanku: «JlnmuHa OGanku 31,7 kM, B
Hayaye UeT MPsSIMO, a IIOTOM OKaHYHMBAETCS MapajlieIbHBIMU N3BUITU-
Hamu Tipu mmpuHe e€ 2,5-3,5 kM. IlpomompHblil mpodmns OGaHKH
OCJIO)KHEH TOAHATHSAMHU M MOHWXKEHUsMH, ToyouHsl k FOB ot ocu
O0anku mensblre, yeM Kk C3. BaHka cOCTOMT M3 «KpPYMHOTO MECKY U
KpacHOBAThIX MENKUX pakymek». K 3amagy or GaHKM TPYHT WIIH-
cteiit». B Jlomum 1808 1. Oanka Ha3BaHa 1o WMeHH cynHa «EieHan,
cTogBIIero Tam Ha menu B 1801 r.

B 2018-2020 rr. Ha 0OcHOBE KOCMHUYECKHUX CHUMKOB Sentinel-2 mo-
CTpOEHBI LU POBBIE MOJEH TOABOAHOTO pelibeda BOIM3H Kockl J{o-
roil u O6anku Enennna. MopomeTpruecKkuii aHanu3 BhISBUI Pa3iiu-
YUl B CTPOSHUU MMOJIBOAHON 0T™MeNH KOockl Jlonroi u 6anku Enenunna,
YTO YKa3bIBaeT HA MX Pa3IMYHbIA I'eHE3HUC.

[onepeunsiit npoduns Ganku EneHnHa yka3bBaeT Ha COBPEMEH-
Hoe MpeobJagarolee HallpaBJCHUE JABHKECHNSI HAHOCOB C I0Ta Ha ce-
Bep (TonepeK NpoCcTUpaHus aKKyMYJISITUBHOTO Tena). K rory ot 6anku
Enennna nporcxoauT nNpoaylupoBaHue paKyIid, KOTOpasi, BIeKoMast
BOJIHAMH TIO TIOJIOTOMY FO)KHOMY CKJIOHY aKKYMYJISITUBHOTO Tela, J0-
CTHTaeT KPyTOTO CEBEPHOTO Kpasi, pacIoJI0KEHHOTO Ha/l PE3KHUM CBa-
sioM rayouH (6optom nonunsl [laneo-/lona). banka Enennna akkymy-
JTUpyeT OOJBIIYI0 YacTh HAaHOCOB, epeHocuMbix Ha C-CB, B Tomme
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COBPEMEHHBIX JOHHBIX OCAJKOB K ceBepy oT OaHku Enenuna pakyma
OTCYTCTBYET.

Kondurypauus 6anku EneHnna naet ocHOBaHHWS MpEAIoNararh,
YTO OHa OOpa3oBajach Kak HAJABOAHAS CBOOOAHAs aKKyMYyJISITHBHAsS
dhopma B xoae danaropwmiickoit perpeccuu 2,5—1,7 tic. 1. H. CMere-
HUE B IJIaHE MOJIOKEHUs JIMHUK Oepera, COOTBETCTBYIOLIEE CHIKE-
HUIO YPOBHSI MOpPS B (JaHAarOpUHCKYIO PETPeCcCUIo Ha 5-6 M, «IIpUBO-
IUT» KOPEeHb OaHKM K pe3koMy M3rudy KopeHHoro Oepera Eiickoro
noiryoctpoBa (M. O6psIB), Te obpazoBaack koca. Ilo anamoruu co
CKOpOCTBIO pocTa Kockl [Jlonroi, BpeMs (pOpMUPOBAHUS aKKyMYJIsi-
TUBHOTO Teaa 0anku Enenuna coctasiser okono 1700 met, 4To como-
CTaBUMO C TPOJOIDKUTEIBHOCTHIO (aHaropuiickoir perpeccuu. Ilo-
CIIEAYIONIAsi TPAHCTPECCHUSI «OTOpPBaia» 3Ty KOCY OT 30HBI MUTAHUS
BIOJIB0OEperoBsIMU HaHocamu (u3ruba Oepera). BeposiTHo, mombem
YPOBHS MOPSI TPOUCXOAMI OBICTPO, HOCKOJIBKY aKKYMYJISITHBHOE TEJIO0
O0anku EnennHa He OBIIO pa3MBITO, HO OKAa3aJI0Ch MO BoJon. YacTh
HAKOIIJICHHOT'O MaTepHasa MorJia ObITh CMEIleHa Ha CeBEp U CIOCO0-
CTBOBATh POCTY KOChI J{0aToi.

B nacrosmee BpeMs 60aHka EneHuHA SIBIIIETCS aKTHBHON aKKyMY-
JSITUBHOW ()OPMOH M OKa3bIBaeT BIMSHHE Ha THAPO-TUTOJUHAMUYC-
CKUH pexuM mpuJeraromieit yactu AsoBckoro Mops. banka Enennna
cnoco0cTByeT (JOPMHUPOBAHUIO K CEBEPY OT HEE CHIIBHBIX U YCTONUH-
BBIX 10 HANpaBICHHUIO TEUEHWH. Y 3amagHON OKOHEYHOCTH OaHKU
MPOCIIEKUBAIOTCS 10 8 AYTOBUIHBIX TIPS JIHHOM 10 6 KM, paccTosi-
Hue Mexnay coceanumu 0,3—0,5 kM, BbicoTa okono 0,5 M. JlaHHbIE
(OpMBI MOTYT SBJSTHCS PEIUKTOBBIMH JIUCTAJIbHBIMH OKOHEYHO-
CTSIMH, TOOOHBIE KOTOPBIM HMEIOTCSI Ha COBPEMEHHBIX Kocax A30B-
ckoro Mopst. Enie oqHIM BapuaHTOM MX BOSHUKHOBEHUS MOXKET OBITH
MpOsIBIIEHHE TYPOYJICHTHBIX JABWXEHUH BOJbI, BOSHUKAIOIINX Y OKO-
HevHocTH OaHku EileHWHA BO BpeMsl CTOHHO-HArOHHBIX MITH Ceflie-
BBIX SIBJICHUH.

Amnanus penbeda u nporcxoxaeHus 6anku Enennna u xocer Hon-
roi BeimosHeHsl npu nogaepxkke PH® (mpoext 20-17-00060). Uc-
MOJIb30BaHBI MAaTEPUAIIBI, TIOJTyYSHHBIC TIPU BBITOIHEHUU TeMbl [ oc-
3aganus Ne 0149-2019-0014 u npu nognepxke POOU (npoektsr 18-
55-34002, 19-45-230004).

418



Te3ucs! goknanos «Mops Poccun: uccnenoBanust 6eperoBoii u mebpoBoit 30H»

B3AMMO/JIEVICTBUE T'MIPOAUHAMUYECKHUX
N 30JI0OBBIX ITPOIIECCOB B 30HE IIJISIKA

Kpsbiienko M.B., Kocbsn P.JL.,
Kpsblienko B.B., Kpbuienko /1.B.

HUO PAH, 2. Mocksa, Poccus
krylenko@mail.ru

KaroueBbie ciioBa: 6eperosas 30Ha, akKyMyJISITUBHBIN Oeper,
s0J10BBIC (hOPMEI penbeda, mecok, YepHoe Mope, TUISIK.

AHarCKasi TIepechIlb SBISAETCS KPYIMHON aKKyMYJSTHBHOH (op-
MOH, pacIoNIOKEeHHOW B C€BEpO-BOCTOUHOM yactu YepHoro mops. B
MOMEPEYHOM CTPOCHUH AHAINCKOH Mepechiny oT OeperoBoil JIUHUH
MOpSI K TUMaHy OJIHA 32 APYTOd CMEHSIOTCSI HECKOJIBKO Mopdoioru-
yeckux 30H. [Isox siBisieTcst 00s13aTeIbHBIM 3JIEMEHTOM HONIEPEYHOTO
CTPOCHUS BCEX OTPE3KOB AHAINCKOI nepeckinu. Ha 3HaunTe1I5HOM Ha-
CTH TIEPECHINHN MONEePEUHBII TPOQHIH TUISHKA MOXHO 0XapaKTepu30-
BaTh KaK IUIDK MOJHOTO MPOQMIISA, OCIOKHEHHBINH PSAAOM T'MIPOreH-
HBIX U 30J10BbIX (opM. Penbed mspkeit KOHKpETHOro ydacTka oepera
OOBIYHO OOYCIIOBIICH XapaKTepUCTUKAaMH c(HOPMHUPOBABIIIHNX €T0 TH]I-
POT€HHBIX IPOLIECCOB, C MOCJIEAYIOMNM IPpeodpa3oBaHueM Mo AeH-
CTBHEM 30JIOBBIX, OMOT€HHBIX M aHTPOIOI€HHBIX MpoleccoB. B nan-
HOM paboTe paccMaTpUBaeTCs IUISHK CEBEPHOTO yuacTka ButsazeBckoii
TIePECHITH.

AKTHBHBIN IUISDK y4acTKa COCTOUT U3 MOJIOTOHAKJIOHHON MOBEPX-
HOCTH, IIMPHHA KOTOPOH OIpeenseTcs napaMeTpaMu I1eHCTBYIOINX
BOJIH. DOJIOBBIC MPOIECCHI B MpejieliaX aKTUBHOTO IUIska OOJIBIIYIO
4acTb BPEMEHHU OTCYTCTBYIOT H3-32 BBICOKOM BJIAXKHOCTH IECKA, HO
IIPY BBICBIXaHHWHU 3Ta 30HA CTAHOBUTCS HCTOUYHMKOM MaTepuana. Ile-
COK Pa3BEUBAETCSI BETPOM TOJBKO JI0 YPOBHSI BETPOYCTOMUYMBOM IIO-
BEPXHOCTH. DOJIOBbIe ()OPMBI B Ipeieax aKTUBHOTO TUISHKa HEZOIT0-
BEYHBI, TAK KaK ObICTPO YHHUYTOXKAIOTCSI THAPOTEHHBIMHU IPOLIECCAMH.
[IpucyTcTBYeT TpaH3UT MECKa BETPOBBIM IIOTOKOM B MOpE, T. K. IIpe-
00J1a1af0T BETpa CO CTOPOHBI CYIITH.

Jlanee uzmeT npakTU4EeCKH TOPU3OHTANbHAs MOBEPXHOCTH IIISDKA
mmprHoi 20-35 M, KOTOpasi MmoABEpraeTcs BO3JEHCTBUIO 3ariecKa

419


mailto:krylenko@mail.ru

Cexuust 3 «PaunoHabHOE UCIOIB30BAHUE PECYPCOB MOPCKOM CpesibD»

JIUIIL BO BPEMSI CHJIBHBIX IITOPMOB. DTa 30HA SIBJISETCS OCHOBHBIM
HMCTOYHUKOM HAHOCOB, BOBIIEKAEMBIX B J0JIOBHIE TpollecChl. B 3aBu-
CHUMOCTH OT HallpaBJICHHsI BETpa MIET BHIHOC IMECKa Ha CYIIy WIH B
Mope. B pe3yibraTe HanMuMs pakylid B COCTaBe IUISKEBBIX OTIIOMKE-
HUI MOXeT (OPMHPOBATHCS BETPOYCTONYMBAs TIOBEPXHOCTD, PE3KO
CHIDKAFOIIAs! BBIHOC MTECKa.

B npurpe6HeBoii yacTu IIsHKa MOTHOTO NPOQHIIsL, UMEIOIEH BbI-
COTHBIC OTMETKH OKOJIO 2 M, Ha IOBEPXHOCTH (POPMHUPYIOTCS aKKyMY-
JIATHBHBIC 30J10BbIe (popmbl BeicoTol 10 0,5-0,7 M. OHM mpeacTaB-
JSIOT cOOOHM BHITSHYTBIE MOTEPEK JIMHUKM Oepera y3Kue TIOHBI, YTO
CBSI3aHO C HAJIMYHEM IpeoOIafalonIiX BETPOB, HAIIPABICHHBIX MPaK-
TUYECKHU MEPIICHIUKYISIPHO OCPEeroBOM JIMHUK B TIPOTUBOMOJIOKHBIX
HaIpaBJIECHUAX. DTH JIIOHBI HE 00Pa3yIOT €IUHYIO BIOJIBOEPETrOBYIO
rpsay (aBaHIIOHY), TOCKOJNBKY Pa3liesieHbl MPOTSHKEHHBIMU JI0KOU-
HAMH THIPOTCHHO-aHTPOIIOTEHHOTO MPOUCXOXKICHHS. 3aIICCKOBBIC
BOJIbI, TIEPEXJIECThIBAs Yepe3 IpeOeHb MIIshKa, HE Pa3MbIBAIOT BECh
c(OpPMHUPOBABLINICS DOJIOBBIN penbed, a KOHIEHTPUPYIOTCS B JIOK-
OWHaX, YTO TMO3BOJISIET JIOHAM MPOOJDKATh Pa3BHBATHCS U COXpa-
HAThCS HAa TMPOTSDKEHUHM HECKONBKHX JeT. OMHaKo, MpH CHIILHBIX
ITOpMaxX MMEIOMINECS S0J0BbIe (POPMBI TAK)KE MOTYT TOABEPTaThCs
pa3MBbIBY.

B TBUIBHO# YacTH MJIsKa BRICOTHBIE OTMETKH IMOBEPXHOCTH MOHH-
KAFOTCS, TAK)KEe CHUKAETCS BBICOTA M KOJNMYECTBO MioH. [IpucyT-
CTBYIOT CJIE/IbI IEPUOINIECKOTO 3aTOMJICHNUSI MOPCKHMH BOJIaMH, KO-
TOpBIE MOCTYMAIOT MO JIOXKOWHAM. J[JIsi TallbKu XapaKkTepHO J0J0BOE
WCTHPAHUE TIOBEPXHOCTH, YTO YKA3bIBACT HA BO3JCHCTBHE TPAH3UT-
HOTO BETPOIIECUYAHOT0 TTOTOKA.

Taxum 00pazoM, BCst TUTOMIA/Tb TUISHKA UCCIIEyeMOTo y4acTKa Mo/l
BEPraeTcsi MOCTOSHHOMY HWJIH MEPUOUUECKOMY BO3ICHCTBHIO THIPO-
TeHHBIX TpolieccoB. HecMoTps Ha 3TO, 30JI0BBIE TPOLIECCHI TIPOSIBIIS-
IOTCSI HE TOJBKO B BHJIE TPAH3UTA TIECYAHBIX HAHOCOB, HO U (OPMHU-
PYIOT YCTOIUHMBBIE aKKYMYJIATHBHBIE 20JI0BBIE (DOPMBIL, UTO HE XapaK-
TEPHO JUTS TUISDKEH.

Pabora BeimonHeHa npu nouepxke PH® (mpoext 20-17-00060).
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OB OBHAPYKEHHU )KUBBIX OCOBEM FLEXOPECTEN
GLABER PONTICUS B IIVIA’KEBBIX OTJIOKEHHUAX
AHATICKOM IMTEPECHIITHA

Kpsouienko C.B.

UO PAH, 2. I'enenoorcux, Poccus
krylenkoserg@mail.ru

Kiwuesbie caoBa: Flexopecten glaber ponticus, Amanckas
MEPECHIIb, IUIHKEOOPa3yOUH MaTepral, akKyMyJIsITHBHBIE (DOPMBI.

Ha ¢one rmobanpHOTO Medurura mspKeoOpa3yonmx HaHOCOB Ha
MOpPCKHUX Oeperax Bc€ Oosbliiee 3HaueHHE B TUISHKe0Opa3oBaHUU TPH-
oOperaeT KapOOHATHBIA MaTepHall OMOTEHHOTO MPOUCXOXKIeHUs. B
JUTOANHAMHUYECKOM OIO/DKETE MHOTUX OCPEroBBIX aKKYMYJISTUBHBIX
¢dopM A30BO-UepHOMOPCKOTO peruoHa PaKkylICYHBIH JAECTPUT UTpaeT
BakHYI0 poib. K mpumepy, conepxaHue pakOBUHHOTO MaTepuaia B
IUBDKEBBIX OTJIOKEHUSAX AHAICKON IEepPechIld MOXET JOCTHraTh
50 %. I1o pe3ynbraTaM NpOBEACHHBIX paHee COTpyAHUKamMu FOkHOTO
ornencHus Mucruryra Oxeanonoruu PAH uccnegoBanuii roguyHoe
MOCTYIUIEHHE OMOTeHHOr0 KapOoHaTa Ha | MOrOHHBINA METP NMEPECHITH
cocTaBisieT 0koJ0 350 kr B rofl. ' 1aBHas poJib B OCTYILJICHUU PAKY-
LIEYHOT0 JAETPUTA B HACTOSAIIEE BPEMs MPUHAIIE)KUT MAaCCOBBIM BH-
JIaM JIByCTBOpYAThIX MOJUIOCKOB — BeHepkam Chamelea gallina
(Linnaeus, 1758) u momaxcam Donax trunculus (Linnaeus, 1758).

[MoMnMO yKa3aHHBIX MACCOBBIX BHJIOB B IUISDKEBBIX OTIIOKEHHMSIX
MHOTOYMCJIEHHBI W JApyrue Buabl, Hampumep, Flexopecten glaber
ponticus (Bucquoy, Dautzenberg & Dollfus, 1889) u Ostrea edulis
Linnaeus, 1758. BoJabIIMHCTBO WX PAaKOBUH SIBISIOTCS CTapbIMH H
CUJIBHO HUCTEPTBIMH.

Mo nanubM uccnenoBanmii 2012—2020 rr. sxuBbie ocobu F. glaber
ponticus u O. edulis He ObuTM OOHapyXEHBI B aKBaTOPUU BOJIHM3U
AHAICKOW TIEPECHITIH. DTO CBSA3aHO ¢ KPU3UCOM YEPHOMOPCKOM AKO-
CUCTEMBI BO BTOPO# 1ojoBuHe XX Beka. B Hacrosuiee Bpems nomy-
nsimms F. glaber ponticus B YUepHoM Mope HaX0aUTCS B ySI3BUMOM CO-
ctogHnU. OCHOBHOW IPUYMHOM CYUTAETCS paCIPOCTPAHEHHE B TIOITY-
JIIUKM  3TOr0  MOJUIIOCKA PAKOBMHHOM 0O0JI€3HH, BbI3bIBAEMOM
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Ostracoblabe implexa Born & Flahault, a Taxxe pacmpocTpaHeHue
Bceneniia Rapana venosa (Valenciennes, 1846). ComyTcTByrOIMMH
NpUYUHAMH CHIDKeHUs unciieHHoctn F. glaber ponticus B YepHom
MOpE SBISIIOTCS TOKCUKO3bI, YXyIIICHUE THAPOXUMHUYECKHUX, THIPO-
OMOJIOTHYECKUX YCIOBUH OOWTaHMs, OOYyCIOBIIEHHBIE 3BTpO(dHKa-
e’ MOPCKHUX MEIh(OBBIX aKBATOPHIA.

[locnennue uccnenoBaHusl CBUIETEIBCTBYIOT, YTO COBPEMEHHOE
COCTOSIHME JIOKAJIbHBIX NOIMYJIIIKi R. VeNosa cienyer paccMaTpuBaTh
KaK CTaOMJIBHO YTHETCHHOE, OOJIBIIMHCTBO MOMYJISILUN IPECTABICHO
OONBIIMM KOJMYECTBOM MEIIKOPa3MEPHBIX 0co0ei. JTo sBiseTcs
CIIEZICTBUEM OCTPOI HEXBAaTKH KOPMOBBIX OOBEKTOB M BBICOKOH CTe-
MEHU BHYTPHUBHIOBOW MHUINEBON KOHKYPEHIHUU. DTOT (aKTOp CyIIe-
CTBEHHO CIIOCOOCTBOBaJI CHM)KEHHUIO HKOJIOTHYECKOTO Mpecca Ha Io-
nymsuio F. glaber ponticus co ctoponsr R. venosa.

B xoze KOMIUIEKCHOM AKCIEIUIUU, MPOBEACHHON Ha AHAICKOU
niepeceinu jietoMm 2021 1. B pamkax mpoekta PH® No20-17-00060, B
IITOPMOBBIX BBIOpOCcax Ha ydacTke Oepera JUIMHOW 5 KM ObLIH 0OHA-
PYXEHbl CKpEIUIEHHbIE CTBOPKU C COXPAHMBLIMMCS JIUTAMEHTOM
F. glaber ponticus B koiudecTBe 5 mTyK, a Takxke 12 )UBBIX 0COOCH.
CrtBopkH ObUIH 2 pa3MEPHBIX KIIACCOB, KpymHbIe (40—43 MM) U Men-
kue (28—-30 mm). LIBeTa pakoBUH TaKke OTINYANINCH, ObLTH PEACTaB-
JIeHbI Oellble, PO30BbIE, OPAH)KEBbIE U KOPUYHEBBIE MOP(BHI.

Haxomka sxuBbix ocobeit F. glaber ponticus o3nauaer, 4to mory-
JISLAS TAHHOTO MOJITIOCKA B palioHe AHATICKOW MEPeCHIy Havyalia mo-
CTEIIEHHO BOCCTaHaBiIMBaThCs. ClenoBaTeNbHO, MOXKHO IPEIIIOIIO-
XKHUTb, YTO ¥ BO30OHOBUTCS MOIOJHEHUE IUISHKEBBIX OTJIOXKEHUH CO
CTOPOHBI HOBOOOpa3oBaHHBIX pakoBuH F.glaber ponticus. B mep-
CIEKTHBE 3TO YBEJIHYHUT OOIee KOJIMYECTBO IIOCTYMAIOUIETO0 Ha
TUISDKA AHAIICKOM MepechIT ONOTeHHOro KapOOHATHOTO MaTepHraja 1
BO3MOJXKHO, U3MEHHUT COOTHOIIICHHUE MHHEPAILHOW M OMOTEHHOW CO-
CTaBIISIOIIEH COBPEMEHHBIX TUIKEBBIX OTIOXKeHUH. Kpome Toro, mo-
crymienue pakosuH F. glaber ponticus, 6osiee ycTOHYMBBIX K UCTH-
PaHMIO TI0 CPABHEHHIO C PAKOBUHAMHU COBPEMEHHBIX MacCOBBIX BHJIOB
MOJITIOCKOB, TIOJIOKHUTEIHHO CKaXKETCS Ha 001eM OanaHce TshKeo0-
pa3yloux HAHOCOB AHAIICKOH MEPECHIIH.
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OU3UKO-XUMHNYECKHUE XAPAKTEPUCTUKHU JOHHBIX
OTJIO)KEHUHI B PAMOHE KEPYEHCKOTI' O ITPOJINBA

Kypunnas 10.C., OpexoBa H.A., I'ypos K.HU., 3a0eraes U.A.

MI'U, 2. Cesacmonons, Poccus
Kurinnaya-jul@yandex.ru

KawoueBble cioBa: KepuyeHCKUIl MpOJUB, NOHHBIE OTJIOXKEHUA,
MTOPOBBIC BOJIbI, KHCIOPOJ, OPTaHHYECKUH YIiepo I, noiasporpadus.

AHTpONOreHHOE BO3ACHCTBUE Ha akBaTopuio KepueHckoro mpo-
JIMBA CYIIECTBEHHO OTPa)KaeTCs HA PA3IMYHBIX COCTABISIOIINX KO-
CUCTEMBI NPOJIMBa U MPUBOJUT K HAPYIIEHUIO MPUPOJHBIX paBHOBE-
CHil, I3MEHEHUIO OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX YCIOBHH, pa3-
BUTHIO 30H JeHUUTa KUCIOPOAa B JOHHBIX OTIOKEHUIX U MPUIOH-
HOM CJIO€ BOJI, YTO HECOMHEHHO CKa3bIBA€TCS HA YCIOBUSX CYIIECTBO-
BaHUS )KUBBIX OPTraHU3MOB.

buoreoxuMuyeckue mpouecchl B TOHHBIX OTIOXKEHUSIX B 3HAYM-
TEJIHHON CTENEeHU KOHTPOIMPYIOTCA COJEp)KaHHUEM OpPraHHYeCKOro
BEIIECTBA, U KOT/Ia CKOPOCTh MOCTYIJIEHUS €T0 B JJOHHBIE OTIOXKEHUS
MIPEBBIIIAET CKOPOCTh MOCTYMIIEHHSI KHCIOPOAA, CO3A0TCS YCIOBHUS
U1 pa3BUTHS JeuLIUTa KUCIOpOoa.

Ha ocHOBe KOMIIJIEKCHOTO MCCIIEZIOBaHUS, BKIIIOYAIOIIETO aHAU3
XUMHYECKOT0 COCTaBa MOPOBBIX BOJA M T€OXMMHUYECKHX XapaKTepH-
CTHK JJOHHBIX OTJIOKEHUH N3y4yeHbl ycIoBUs (OPMHUPOBAHUS JOHHBIX
OTJIOKEHUI 1 (QaKTOPBI, BIHUSAIONINE Ha OKHCIUTEIBHO-BOCCTAHOBU-
TeJbHBIE XapaKTEPUCTHKH B HUX.

Jannpie ObuUTH TIOTYy4eHBI B Htolie U ceHTsi0pe 2020 r. Beero 6s110
oToOpaHo 14 mpoO MOBEPXHOCTHOTO CIIOS MOHHBIX OTJIOXKEeHHH (0—
5 cM) u 4 KONOHKH. {7151 MOydeHHs] XUMHUYIECKOTO COCTaBa MOPOBBIX
BOJI HCIIOJIB30BAJICA MOJIIpOrpadpuIecKuii METOI aHaIN3a CO CTEKIISH-
HbIM Au — Hg MukposnexTpoaoM. /st onpeaencHust reOXUMHUYECKUX
XapaKTEepPUCTUK (COJIep)KaHUE OPraHMYecKOTo yriiepoaa, KapOoHaT-
HOCTb, BJIQXKHOCTb, TPAHYJIOMETPHUYECKUH COCTaB) HMCIOJIH30BAIHCH
CTaHJIapTHBIE METO/IBI.

[lo pe3ynpraram MpOBEAEHHBIX HCCIEIOBAHUHA MOBBIIIEHHOE CO-
Jep’KaHue WINCTON (hpaKkuu OTMEUYEHO B FOKHOW M FOTO-3aImaIHOM
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yactax KepueHckoro nposivBa U B IIEHTpajJbHOW YacTu TaMaHCKOTO
3aJIMBA.

[NoBeimennoe coaepsxkanue Copr ObUI0 OTMEUEHO A7 Ipo0 ¢ mpe-
obnaganuem (> 90 %) mnmcroro marepuana. Koppemsuusi MexIy
koHnentparueit Copr n wincroil ppakmum cocraBmia 0,76. Takoit
TUI B3aUMOCBSI3U MOKHO CUHMTATh «KJIACCHYECKHM» IJIsI MOPCKHX
JOHHBIX OTJIOKECHUH M, B YaCTHOCTH, AJISI MPUOPEKHBIX OTIOKECHUH
YepHoro Mopsi.

AHanu3 BepTUKanbHOrO pacupeneneHus Copr B JOHHBIX OTIOXe-
HUSX TI0Ka3aj IUIaBHOE YObIBaHUE KOHLEHTPALUH C TITYOUHOI — B OT-
noxkenusx Tamanckoro 3ammBa 10 10 cM, a B I0ro-3anajgHold 4acTH
Kepuenckoro nponusa 10 12 cMm.

[TopoBrie BobI Oro-3amagHoi yactu KepueHckoro mpoiausa oT-
JTYaNnCch BeIcOkuM coniepakanuem Fe (II), mpu aTom ¢ riryOuHol ero
KOHILIEHTPALMsI CHIXKAJIach UM OHO OTCyTcTBOBaso. CepoBonopon B
JOHHBIX OTJIOKEHUSIX B 3TOM paiioHe 3adukcupoBat He Obu1. OnHAKO
OTCYTCTBHE PACTBOPEHHOI'0 KHCIOPO/a B MOBEPXHOCTHOM CJIO€ JIOH-
HBIX OTJIOXKEHUH YKa3bIBa€T HA PAa3BUTHE CYOKUCIOPOAHBIX YCIOBHH.

Juia nenTpanpHON yacTy TaMaHCKOTO 3aiiBa MPeoOIagaroInMy
KOMIIOHEHTaMH TIOPOBBIX BOJ OBLIM BOCCTaHOBIICHHBIE ()OPM CEpBI
(cepoBogopon). CpeaHsisi KOHIIEHTPAIUs CEPOBOIOPOJIA 37eCh ObLIa
BBIIIIE, YeM B KyTOBOH 4acTh. ITO, BEPOSITHO, 00YCIOBIEHO MOBBIIICH-
HBIM cojiepkanueM Copr 1 pa3MepoM 4acTHI] ocajika. MeHbIIHi pa3-
MEp 4acTHL B LIEHTPaJIbHOU YacTh TaMaHCKOro 3a1Ba 110 CPaBHEHUIO
C €ro KyTOBOM 4acTbIO B OOJIbIIEH CTENEHN OTPAaHNYMBAET IIOTOK KHC-
JI0poZa B AOHHbIE OTIOXKEHUs. JlaHHBIN palioH XapaKkTepu3yeTcs pas-
BUTHEM aHadpOOHBIX YCIOBHUH W TMOSBICHUEM CEPOBOJOPOJA Ha IO-
BEPXHOCTH JOHHBIX OTJIOKEHUH.

Takum 00pazoM, OTMEUECHHBIE XapaKTEPUCTUKU JOHHBIX OTIIOXeE-
HUH yKa3bIBAIOT Ha e(OUIUT KUCIIOPOa B BEPXHEM CIIO€ OTIOKECHHUM
B paifone KepueHckoro mponuaa.

PaboTa BeIIIONTHEHA B paMKax rOCyAapCTBEHHOI'O 3a[JaHMs 110 TEME
Ne 0555-2021-0005 «IIpubpexxHble HCCIEAOBAHHUA», a TaKKe NPHU
noaaeprxkke rpaHToB PODU Ne 20-35-90103 u Ne 18-05-80028.
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MOPCKOE IPOCTPAHCTBEHHOE IINIAHUPOBAHHUE
KAK MHCTPYMEHT INPOJABUXEHUSA
YEPHOMOPCKOI'O COTPYJHHYECTBA

Jlannmo A.Jl., lanuaosa JI.B.

EpmaxC3, 2. Cankm-Ilemepoype, Poccus
info@ermaknw.ru

KiroueBble cioBa: MOpPCKOE MpPOCTPAHCTBEHHOE IUIAHWPOBAHUE,
pauMoHaIbHOE MOPETOJIb30BaHNUE, MEKAYHAPOIHOE COTPYIHUIECTBO.

Mopckoe mpocTtpaHcTBeHHOe IianupoBanue (MIIII) 3a mocnen-
Hue 10 et crajgo oJHUM U3 BaXKHEHIIMX MHCTPYMEHTOB MPOJIBUXKE-
HUS PallOHAIBHOTO MPHUPOJIOINOIB30BaHUS MPUMEHHUTENBHO K MOp-
ckuM OacceitHaM. OTBIT MMOMy3aMKHYTBIX MOpPEH, K KOTOPBIM OTHO-
cATCS, B 4aCTHOCTH, UepHoe u banTuiickoe, HariasgHO MOKA3bIBACT,
YTO CHJIAMH OJHOW CTPaHbl HEBO3MOKHO 00ECTICYHTH XOPOIIUH KO-
JIOTHUYECKHH CTaTyC OOJIIIMX MOPCKHX DKOCHUCTEM B YCIOBHSX BCE
BO3pAaCTaIOLEH aHTPOIIOT€HHOM Harpy3Ku HU HUX.

HaunOonee otuerninBo 310 nposiBuiiochk Ha bantuiickom mMope, e
B paMKax OanTHiicKux MexayHapoaHbIx opranuzanuii XEJIKOM u
VASAB B 2010 r. Ob1a 00pa3oBaHa COBMECTHas pabouasi rpyrina mno
MIIIL, perymupyromas METOIUYECKUE MOAXOAbl U B3aUMOJEHUCTBUE
CTpaH NPH OCYLIECTBICHUH HALMOHAIbHBIX MOPCKUX ITPOCTPAHCTBEH-
HbIx aHoB. Ha Yepnom mope MIIII paccmaTpuBaeTcst Kak HHCTPY-
MeHT obOecrieueHns 3¢dexkruBHOoro CHHETO PocTa SKOHOMHKH TpPH-
OpEeXHBIX CTpaH yepe3 peanuszauuio CTpaTernyeckoil MoBECTKU HC-
crefoBanuii U naHOBaImii (SRIA).

YcuiieHrne 4epHOMOPCKOTIO B3aUMOJEHCTBUS, ONUPAIOIIETOcs Ha
opranzannyd YepHOMOPCKOTO0 3KOHOMHYECKOTO COTPYAHHYECTBA U
ByxapecTckoll KOHBEHIINH, MOJKPEIUIAETCA aKTUBHOM Mo3uIyen EB-
pomneiickoro Coro3a. C poccuiickoil CTOPOHBI B MPOLECC BOBICUYECHO
MuHHCTEPCTBO BBICIIETO 00pa3oBaHUS M HAyKW. B moiauTHyecKkoM
1aHe nporecc onupaercs Ha COBMECTHYIO MOPCKYIO MTOBECTKY, ITPH-
HATYIO cTpaHaMu B 2019 r.
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3aKpersieHue JOCTUTHYTBIX COIVIALICHUI OCYILIECTBIIAETCS Yepes
MOATOTOBKY M pealn3alfio COBMECTHBIX MEXIYHAPOIHBIX IPOEKTOB
no nporpamme ['opmzont. Tak, mpoekt CSA Black Sea Connect
(Coordination of Marine and Maritime Research and Innovation in the
Black Sea, 2019-2022) mocssen noaaepxke MuunpraTusel «IepHo-
Mopckuit Cunuii poct» u pazpabotke CTpaTern4eckoil MporpaMMsl
uccnepoBannii u naHOBanuii B YepHom mope (SRIA). CraproBasuue
B mrone 2021r. mpoektsi BRIDGE-BS (Advancing Black Sea Re-
search and Innovation to Co-Develop Blue Growth within Resilient
Ecosystems, 2021-2025) u DOORS (Developing Optimal and Open
Research Support for the Black Sea, 2021-2025) nocBsiiieHbI poIBH-
XKEHUIO0 HayYHO-HCCIICA0BATEIbCKUX HAIIPABICHUN HCCIECIOBAaHUHN U
WHHOBAIINH, ONIpeIeI€HHBIX B 00HOBNeHHON MaTpuie SRIA.

Bo Bcex 3THX, KaK U MepCreKTUBHBIX, MMPOEKTaxX, GOKYC caenaH Ha
JecTBUS, 00eCeunBaOIINe pallHOHaIbHOE MOPEOIb30BaHUE, KO-
TOpPOE HANpPaBJICHO HA yBEIMYCHHE BO3MOXKHOCTEH HCIOIb30BAHUS
YeJIOBEKOM MOPCKHUX PECYPCOB H, B TO e BpeMsl, 00ecIieunBaeT noj-
JepKaHhe XOPOIIEero IKOJOTHYECKOTO CTaTyca MOPCKUX aKBaTOPHUH.
HuctpymenToM obecrieueHns: palioHaILHOTO MOPETIOIb30BaHUS SIB-
JISIeTCs MOPCKOE MPOCTPAHCTBEHHOE IIJIAaHUPOBAaHKE, IPEAyCMaTpHUBa-
Iolee MPOCTPAHCTBEHHOE PACHpeAeICHNEe aHTPOIIOTEHHOM JesiTeNb-
HOCTH.

B crpanax EBponeiickoro Coto3a saenpenue MIIII perynupyercs
JMpekTHBOii O MOPCKOM TPOCTPAHCTBEHHOM IUIAHUPOBAHUH
(2014/89/EC), obs3aBuieii Bce crpansl EC k 2021 rony paspaborarsb
KOTepEHTHBIE 4Yepe3 I'PaHUIbl HAIMOHAIbHBIE MOPCKHE MPOCTpaH-
CTBEHHBIE TJIAHBI.

B Poccuu MIIII go HacToAero BpeMeH! HaXOJUTCsl BHE IIPABO-
BOTr0 noJIst. McripaBUTh 3TO MOJIOKEHHUE BO3MOXKHO ITyTEM MPUHATHS U
peanmzanuu JlopoxHoi kapTsl poasmkenns MIII, paspaboTka mpo-
€KTa KOTOPOW B HACTOSIIEE BPEMs OCYIIECTBIIAETCS B paMKax Ipo-
exta-iarpopmer CapacitydAMSP (2019-2021, mporpamma «HHTEp-
per. Pernon banrtuiickoro mopsi») Mucturyrom EPMAK Cesepo-3a-
nag u PoccuiickuM TocyqapCTBEHHBIM THAPOMETEOPOIOTHYECKHM
yauBepcuteToM, Caakt-IleTepOypr.
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MOHUTOPHUHI' 1 UCCIIEJOBAHUE
I'nJPOJIO'NYECKOI'O PEXKUMA MOPCKHUX YCTBEB
PEK B CCCP 1 B POCCHUM

Jleoenena C.B.

CesepHoe ynpasienue no 2u0pomemeoposocuu U MOHUMOPUHEY
okpyarcarowell cpeosl, 2. Apxaneenvck, Poccus
T'OUH, 2. Mocksa, Poccus
hydrosima@gmail.com

KaoueBbie ciaoBa:  ycTeeBas  00NMacTh, THAPOIOTHIECKHMA
MOHUTOPHHT, MOPCKHE YCThSI PEK.

Mopckue ycTbs peK — crenupuuecKiue IpupoIHble 00BEKTHI, 3a-
HUMAIOIIIEe 0c000e MECTO Ha 3¢MHOI IOBEPXHOCTH TaM, TJe BCTpeya-
FOTCSI BOJIBI CYLLIH U MOPSL.

WzBecTHa GoMbIIast poiib YCTHEB PEK KaK OCOOBIX IKOJIOTUIECKUX
CHCTEM C TOBBIIICHHOW OMONPOIYKTHBHOCTBIO, YHHUKAJIBHBIM BUO0-
BBIM COCTaBOM OMOIICHO30B U OOJIBIION CTEICHBIO YSI3BUMOCTH BCEH
3TOW NPUPOAHON CUCTEMBI. B yCTBSIX pEeK B YaCTHOCTH HEPECTUTCA
0O0JIBIIOE YUCIIO LICHHBIX TTOPOJ PBIO.

B TO ke BpeMs MMEHHO MOPCKHE YCThSl PEK HM3IpEBIIC aKTHBHO
OCBaMBAJIUCH YeIoBeKOM. Ha 0OIIMpPHBIX AETBTOBBIX PABHUHAX YeEIIO-
BEK 3aHUMAETCS CEJILCKUM XO035HCTBOM, B MOPCKUX YCThSIX PEKH pac-
TOJIO’KEHBI Y3JIbI IEPECEUEHHS] MOPCKUX M PEYHBIX BOAHBIX ITyTEH —
CTPOATCS MOPCKUE U PEYHBIE TIOPTHL, TIOPTOBBIE TOPOA, Pa3BUBACTCS
PBIOHOE X03AHCTBO, pEKpealys, TYPU3M, 0XO0Ta.

U3-3a 3TX ABYX (haKTOpPOB €CTECTBEHHO BO3HHMKAET HEOOXOHIU-
MOCTB HE TOJIBKO U3yUEHUS], HO U OXPAHBI 3THX YHUKAJIBHBIX IPHPOJ-
HBIX KOMIUIEKCOB. CoxpaHeHHe MPUPOTHOTO COCTOSHUS IKOCHCTEMBI
B YCTBEBOW 00JaCTH BO MHOTOM JIUMHTUPYET XO3IHCTBEHHYIO Jiesi-
TENBHOCTH Ha BCEM PEYHOM BojpocOope.

I'maposiorudeckuii pesxuM MOPCKHUX YCTBEB PEK OUYEHB CIIOXKEH IS
M3Y4YEHUS,, MOHUTOPUHIA U aHAIN3A. Y CThEBBIE IPOLIECCH] U3BMEHUYUBBI
BO BPEMEHH M NPOCTPAHCTBE, TPEOYIOT CHELUAIBHBIX MOJIXOIO0B C
Y4E€TOM PEYHBIX U MOPCKHX 0cobeHHocTel oObekTa. [lpn aTom Kax-
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nasi ycTheBast 00J1acTh YHUKaJIbHA M3-32 OONBIIOT0 pa3HOOOpa3Hst BO3-
MOJKHBIX COUYETaHUI PEUHOI'0 U MOPCKOTO TMAPOJOIMYECKUX PEKU-
MOB, a TaK)Xe TeOMOP(OTOTHUECKIX U T€0JIOTHUECKIX OCOOCHHOCTEH
TEPPUTOPHUH.

B CCCP mo mepe yBenmu4eHHsT MacIITabOB XO3SHCTBEHHOH mes-
TENBHOCTH U HAKOIUIEHHS Pa3pO3HEHHBIX TUAPOIOIHYECKUX MaTepu-
QJIOB YCTHEBBIX HAOIIOACHUI BO3ZHHKIIA MOTPEOHOCTh U UAES CO3/a-
HUSl €IMHOW CHUCTEMBbI MHCCIIEHOBAaHMH M MOHHMTOPMHIA MOPCKHX
YCTBEB PEK, IO KOTOPOil BO MHOTHX MOPCKHX YCThsIX peKk ETP Opim
CO3JIaHBI CIIEMaIN3UPOBAHHBIE YCTHEBBIC CTAHIIHU.

B 3agaun cTanuuii BXOAUI MOHUTOPHHT THAPOJOTHYECKHUX XapakK-
TEPUCTHK B IIPEAeIax CBOUX YCThEBBIX 00JacTel, MPOBEACHUE CIICLU-
IBHBIX HayYHBIX paboT MO METOANYECKUM PYKOBOACTBOM HAay4HO-
MPUKIIAHBIX HHCTUTYTOB, & TaKKe 00ecIieYeHne THIPOMETEOPOIIOTH-
YEeCKOTro 000CHOBaHHUS BOJOX03HCTBEHHBIX MEPONIPHUATHIA, TPOBOISI-
MXCcsl Ha UX 00bekTe. IToroM HHTeHCUBHON PabOTHI yCTHEBBIX CTaH-
nuid B 1950-1960-x IT. CcTano u3maHue Cepur YHUKAIBHBIX PETrHO-
HaJIBHBIX MOHOTpa(uil, MOCBSIIEHHBIX YCTHEBBIM 00JIACTAM KPYITHBIX
pex.

CeropHsl ceTh YCThEBBIX CTAaHIMI B OOJIBIION CTETIEHN COXPaHU-
nack. [IporpamMMbl THAPOIOTHYECKOTO MOHUTOPUHTA, TIO KOTOPBIM
OHH pa0OTaIOT B 3aMETHOH CTENIEHH COKPAILIEHBI, HO TEM HE MEHEE pe-
anuzyrores. Hayuno-texamueckue oruetsl (HTO) exeronno gopmu-
PYIOTCSL ¥ OTHpaBISIIOTCS B ['ocyapCTBEHHBINH OKeaHOrpadhuIecKuit
UHCTUTYT. Takum oOpa3oM, pyHKIMSI MOHUTOPHHIA B ONIPEAETICHHON
crereHn coxpanena. [lpu 3Tom 3amaun obGecrneyeHus: THAPOJIOTHYE-
CKUM 0OOCHOBAaHHEM IMPHUKIIAIHBIX BOJOXO3SMCTBEHHBIX 32124 TOYTH
HE pean3yercsl.

B pesynbrare 3anaun npuKIaAHON THAPOIOTUN B MOPCKHX YCThAX
pEK yacTo pemraroTcsi 0e3 yuera Celu(UKH YCTHEBBIX MPOIECCOB
HAKOIIJICHHBIX YCTHEBBIMH CTAHIMSMH MHOTOJIETHHX HAOJIOJICHHH.
CBs13b MEXy IPOJOIDKAIOIIMMCS MOHUTOPUHIOM, HAYYHBIMH HCCIIe-
JOBaHUSIMU M MIPUKIIAIHON cepoil OUeHb TPYAHO OOHAPYKUTD.

Otcrona BUANTCS Ha3peBleid npobieMa pa3paboTKu HOBOW WIIH
MaciuTaOHOro OOHOBJICHUSI CUCTEMBI YIPABJICHHUSI M OXPaHbl BOIHBIX
PECYPCOB B MOPCKUX YCTHEBBIX 00J1aCTAX, KOTOpasi Obl OCHOBBIBAIACH
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Ha COBPEMEHHBIX MPEJICTABICHHUAX 00 OXpaHE YHUKAIBHBIX TPUPOJ-
HBIX KOMIIJIECOB B YCIIOBHSIX aHTPOTIOT€HHOTO BO3ICHCTBHS U KIIMMa-
THYECKUX U3MEHEHU.

3ATPSI3BHEHUE MOPCKUM AHTPOIIOT'EHHBIM
MYCOPOM ILISI)KEN IOTO-BOCTOYHOM YACTHU
BAJTUMUCKOI'O MOPS 2019-2021 I'T.

Jloouyk O.U., EcrokoBa E.E., Kuieco A.B.

HUO PAH, 2. Mocksa, Poccus
olga_may87@mail.ru

KaioueBblie ci1oBa: MOPCKOIH MPUOPEXHBIN MycOp, aHTPOIIOT€HHBIH
mycop, meto OSPAR.

Mopckoit Mycop — 3T0 Jr000H BHIOPOIICHHBIA WIIM MOTEPSHHBIH
MaTepHal, MOMaBIINK B MOPCKYIO CPEAy B pe3ylbTare AesSTeNbHOCTH
gyenoBeka (Cheshire et al., 2009). On BcTpewaeTcsi IOBCIOy B MOP-
ckoit cpene (UNEP, 2016: GESAMP 2019) u mpencraBiser BCeBO3-
pacTaroniyro yrpo3y Juis cpeabl ooutanus Bo BceM mupe. OH BCTpe-
YaeTcsl BO BCEX JHMAana3oHax pa3sMepoB - OT KOMMEPYECKHX TPaHC-
MOPTHBIX KOHTEMHEPOB 10 IUIACTUKOBBIX OYTHUIOK, OKYPKOB OT CHTa-
peT, MPOMBIIIIICHHBIX TPaHyJI ¥ BILIOTH J0 YaCTHIl HaHOpa3Mepa. [Tna-
CTHK, KaK TO/IaBJISFOIIAs YaCTh aHTPOIIOTEHHOTO MyCOpa, HaXOIUTCS
Ha TOBEPXHOCTH, TOJLIE U Ha THE MOPEl M OKEAaHOB M Ha IUISDKaX MO
BceMy mupy (Matsuguma et al., 2017). [y oteHKH 3arpsi3HEHMS TUIS-
xeil B EBponeiickom Coro3e MUpoOKO NCIOB3yeTCs CTaHIapTH30BaH-
HBIA METOJ MOHUTOpHHIa Makpomycopa (> 25 mm) (OSPAR, 2010).
Metox OSPAR («HEBOOpY>KEHHBIM TJ1a30M») IPUMEHSETCS Ha ecTe-
CTBEHHBIX (dTANOHHBIX) TuBDKax CeBepo-BocTouHoi ATmaHTHKH
(Schulz et al., 2017) u Ha mspkax banruiickoro Mops (Balcitinas u
Blazauskas, 2014). [Inspxku Kanuaunrpaackoit 001acTy, Kak v TUISKH
Bcero banrtuiickoro Mopsi 3arpsi3HEHBl AHTPOIIOICHHBIM MYCOPOM
(Haseler et al., 2020). B 0cHOBHOM 3TOT MYCOpP COCTOUT M3 Pa3IHYHBIX
BUOB TutacTMacc. Hambonee pacnpocTpaHEeHHBIMH IIAaCTMACCAMH,
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sieistroTest moymmaTwieH (PE), momumponten (PP), BCIIeHeHHBIH T10-
muctupon (menomnonuctupon) (EPSorPSfoam), momu (BHHAIXITOPHT)
(PVC), monuctupon (PS), monu (3tunenrepedranar) (PET) u momnu-
ypetan (PU). [IpakTryecku Bce 3TH BUIBI MOKHO BCTPETHTH Ha TJIs-
kax KanmHuHTpagackoi 00acTy.

Ha npotspxennn tpex net, ¢ 2019—2021 rT., MpoBOIUTCS MOHHTO-
punr MetogoM OSPAR mectn mspkedt Kanununrpaackoit obnactu:
bantuiickas koca, bamrmiick, SHTapHBIH, [lnoHepckwii, 3emeHo-
rpanck u Kypmickas koca. Meron OSPAR BreiOpan He cirydailHO, OH
HIMPOKO HCHoJdb3yeTcs ans mispkedi bantuku  (BalCitnas wu
Blazauskas,2014; Haseler et al., 2017; Schernewski et al., 2018).

ITo pe3ynbraTaM MOHWUTOPWHTA aHAIM3 MOKAa3aJl, 4TO Ha mobepe-
KbsiX KalnHUHTpaaCcKoil 0071acTH YUCIO BIIEMEHTOB Mycopa BapbH-
poBanock ot 69 mt./100 M 10 1528 mT./100 M.

UccnenoBanus npoBoasatTes npu noaaep:xxkke PODU, rpant Ne 19-
45-393006 p_mon_a.

XAPAKTEPUCTHKH COCTABA PACTUTEJIBHOCTH
ABPA3ZUOHHOI'O BEPET' A CEBEPO-3AITA/ITHOU YACTH
YEPHOMOPCKOI'O IIOBEPEXDBA KABKA3A

Jlyknnbix A.U., Kpsuienko C.B.

MI'Y, . Mockea, Poccus
krylenkoserg@mail.ru

KiroueBble cjioBa: pacTuTesIbHBIE co0OLIeCTBa, KK, abpa3snoOHHbIH
Oeper, paCTHTEIILHOCTh CeBepo-3anaaHoro KaBkasa, XopoaornyecKuii
aHaJm3.

Abpasuonnble Oepera (KaudbI) XapakTepu3yOTCs CHIBHON HEOl-
HOPOJIHOCTBIO TIPOCTPAHCTBEHHOW CTPYKTYPHI U TIOJABHIKHOCTHIO CyO-
CTpata, BBI3bIBAEMOH JESITENbHOCTRI0 MOps. B menom, ksl mpen-
CTaBIISIIOT COOOH HEOMAronpuATHBINA GHOTOI I IPOU3pacTaHUs pac-
ternid. OTHAKO, paCTUTEILHBIE coo0IIecTBa Kin(poB UepHOMOPCKOTO
nobepexbsa Cesepo-3anagHoro KaBkasza xapakTepu3yloTCsl BRICOKUM
BUIOBBIM Pa3HOOOpa3UEM.
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B 2019 r. B pamkax mnpoekta PODU (ITpoext Nel9-05-00716) Ha
yuactke Oepera maccua Tyarxat (I'eleHPKUKCKHIA palioH) MPOTSHKEH-
HOCTBIO 400 M ¢ GeperoBBIM 00pBIBOM BeICOTOM 80—100 M. OBLITH TIpOBE-
JICHBI TIOJIEBBIE MCCIIEIOBAHIS BHIOBOTO COCTAaBa BBICIINX COCYTHUCTBIX
pactenuit Yepnomopckoro noodepesxns CeBepo-3amnaaHoro Kaskasa.

[ns ydacTka McciaeiOBaHUNA BBISBICH IMOJHBIA BUAOBOM COCTaB,
BKTIOHaronuii 131 BU COCYyIUCTHIX PACTEHMI, UTO cocTaBisieT 3,5 %
¢opsr Beero Poccutickoro Kaskasa, B Tom uncie 5 Kpeimcko-HoBo-
poccuiickux U 6 HoBopoccHiiCKMX 3HIEMHKOB, a TakXe 6 BHIOB,
Haxojsamuxcs B KpacHoit kaure P®. Haunbonemmm oOunuemM B mpe-
JeNIax uccleayemMoro Kirda XxapakTepru3yoTCs MPeICTaBUTETN YeThI-
pé€x cemeiicT: Apiaceae, Fabaceae, Poaceae u Asteraceae. [Ipu atom,
HanOOJBIINI BKJIAl B BUIOBOE Pa3HOOOpas3re BHECIH MPEACTABUTEIH
clenyromux cemeicTs: Asteraceae (22 Buma), Fabaceae (18 BumoB),
Poaceae (13 BunoB), Lamiaceae (9 BunoB) u Rosaceae (7 BugoB). B
BUZIOBOM COCTaBE OMUCAHHOTO PACTHTENBHOIO COOOIIECTBA TOMHHU-
pytor  Seseli  ponticum, Medicago cretacea, Ptilostemon
echinocephalus u Matthiola odoratissima, BumoBoe 6orarcTBo
KpaiiHe HEepaBHOMEPHO PaCIPEIEICHO B POCTPAHCTBE U, B OOJIBIITHH-
CTBE CITy4aeB OMpeAeTseTCcS TUIIOM CyOCTpara W €ro reHeTHIECKUM
npoucxoxaeHneM. Tak Ha OONBIIMX MO MJIOMIAAN TacTax 0e3 phix-
JIOTO CyOCTpaTa Mpou3pacTaeT HeOOIBIIOE YHCIIO BHIOB, B TO BPEMS
KaK Jake Ha HeOOJBIINX MO IUIOMAAN TelaX OIMOJ3HEH, C PHIXIIBIM
CyOCTpaToM KOJIMYECTBO BHIOB MOXKET OBITh 3HAUUTEIHHO BBIIIIE.

Pe3ynbrarhl XOpOIOTHYECKOTO aHAIN3a, IOKa3aJIH, YTO OOJBIITHH-
cTBO 0OHapy>KeHHBIX BUIOB (49,8 %) nmeer KcepodmipHblii THI ape-
anoB. Hanbonee mpecTaBieHHbIN B 3TOM TUIIE sBIsieTcs J[peBHecpe-
IM3eMHOMOpCKUI kiacc apeaioB (22,1 %). CpeanzeMHOMOPCKHHA
knacc (17,6 %) Toro ke ThIa BKJIIOYAET B Ce0si OCHOBHOE KOJIMUECTBO
sHaeMuKkoB KpbiMcko-HoBopoccuiickoit mpoBuHIMM. Bricoka mons
BUJOB ¢ OopeabHbIM TUIIOM apeatioB (16,8 %), kak ciencTBue norpa-
HUYHOTO MOJIOKeHUs TaHHoi TeppuTopun. K KaBkasckomy Tumy ape-
aioB (8,4 %) OTHOCUTCS OONBIIMHCTBO MECTHBIX DHJIEMUKOB, HAIIPH-
mep, Sideritis euxina u Seseli ponticum.

Takum o00pazoM, pacTUTENbHBIE COOOIIECTBA HCCIIEIOBAHHOTO
Knga, XapaKTepU3YIOTCs CJIOKHOIM MPOCTPaHCTBEHHO-BUAOBOH CTPYK-
TYpOH, YTO ONPEACTICTCS CHIILHOW HEOJHOPOIHOCTHIO OMOTOIIMYECKIX
YCIIOBHIA, @ B UX OCHOBE IPE00JIa/IatoT BUJIBI CPEAN3EMHOMOPCKOTO 3J1e-
MEHTa, IPUCIOCOOJICHHBIE K OOUTAHUIO B CXOJIHBIX YCIIOBHUSIX.
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BUOT'EOXUMHNYECKHUE NTPOLECCHI OBPA30BAHUSA
«KAPBOHATOB YIVIEBOAOPOJHOT' O
IPOCAUYHUBAHUS» B IOI'0-3AIIAJTHOM YACTH
T'OPHOI'O KPBIMA B IIO3/THEM IOPE

JIpicenko B.A.

Qunuan MI'Y 6 2. Cesacmonone, 2. Cesacmononw, Poccus
Niagara_sev@mail.ru

KiioueBble cjioBa: METaH, MCTAHOJIUTEI, IIPOKapUOThI, TCOXUMUS.

Ceroanst 60JIbIIIOE KOTMYECTBO HAYUHBIX CTATEH MOCBAIICHO pe-
3yJIbTaTaM MCCIEAOBAHNI COBPEMEHHBIX U IPEBHUX «KapOOHATOB YT-
neBogopoanoro mpocaunBanus» (hydrocarbon seep-carbonate) ma
JTHE OKEAaHOB W B TOPHBIX Mopojax. [loqo0Hbi kKapOOHATHEI MaTe-
pua ObUT HaliIeH aBTOPOM B OOHAKEHHUAX OKC(POPICKUX N3BECTHIKOB
B 1oro-3anaaHoi yactu ['opaoro Kpeima. [ maBHBIME yeoBusAMu ¢op-
MHUPOBAHUS TaKMX KapOOHATHBIX OOpa30BaHWil SIBISUIUCH TIOCTYILIE-
HUE MeTaHa M3 Help M mepepaboTka ero cooOIIECTBOM MPOKAPHOT.
[TosTOMYy, aBTOp Aad TakoMy OakTepHalbHOMY KapOOHATHOMY MaTe-
puary Ha3BaHHE METAHOIHUTHI OKChopa.

JIMH30BHUIHBIE TTPOCIION C METAHOIUTAMHU BCTPEYAIOTCS B CPEIHEH
yacTu pa3pe3a okcopackoi Tommm. X 0010MOUHBIN MaTepral 1mia-
BaeT B IEMEHTHOW Macce MPaMOPOBHIHBIX U3BECTHSIKOB, KOTOPHIE B
TEKCTYPHOM OTHOIIIEHHH HANlOMHHAIOT OETOHHYIO cMech. MeTtaHo-
JUTHI UMEIOT JKEIBAKOOOPpa3Hyto GOpMYy M pa3Mephl OT MECYUHOK JI0
KPYITHOTO IEOHS.

dopMHUpoBaHHE TOJI[ C METAHOJWTAMHU IPOUCXOAMIO B HE-
CKOJIBKO 3TaroB. Ha mepBoii ctafuy B TEKTOHWYECKUX 30HAX, K KOTO-
PBIM IIPUYPOYEHBI BBIXOJ[a YTIIEBOIOPOIHBIX (DIFOUAOB, 10 (HOpMHU-
poBaHKe OaKkTepHaIbHBIX KapOOHATHBIX MaToB. Ha mporecchr Oakre-
pPHATBHOTO XEMOCHHTE3a, CO3AaHNs KapOOHATa U OPTraHUYECKOTO Be-
IIECTBA, YKAa3bIBAIOT OMOMOP(HBIE TEKCTYPhI B METAHOIHUTAX, PE3YITh-
TaThl TEOXUMHH U U30TOITHOTO cocTaa yriepoaa. ObpazoBaHus Kap-
OOHATHBIX MAaTOB IIPOUCXOJIUIIO Ha 3HAYUTENBHBIX MOPCKUX TITyONHAX
B CIIOKOWHOW TWHAMHYECKON 00cTaHOBKe. Ha BRICOKHME CKOPOCTH HX
(hopMupOBaHUs YKa3bIBAIOT HU3KHKE comepskanus Mn, Ti, V, Zr, Y, Th,
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U u P3D. Psaiom ¢ mocTpoiikamu B aHOKCUAHOM CpeJie MeTaHa U Cepo-
BOJIOpPOJIa CYIIECTBOBAJIH Ma1eoOnONEeHO3bl KPYIHOH (ayHbI 3a CUéT
cMMOMO03a C TPOKAPHOTAMHU.

Ha rnyOounHOCTS maneoIon0B yKa3blBalOT MPUCYTCTBHE B UX
cocraBe CHa, CoHg, CO2, HoS u Ny, 3Hauenust monyneit CtpaxoBa u
Boctpema, cootromenust V/Zr, Ni/Co u Y/HO u uzotonHslit coctas
yraepoaa.

Crnenmytommm 3TaroM OBUT TIPOIIecC pa3pylIeHHs, TIepeHoca U T1e-
MEHTAINH MEeOHNCTOT0 MaTepraina KapOOHATHRIX MOCTPOEK B TOJIILY
opon okcopma. opmMupoBaHHE TOPOI C OOJIOMOYHBEIM MaTepHa-
JIOM METaHOJIUTOB B CBA3aHO C KaTacTPO(OUIECKHUMH COOBITHUSIMHU
MTHOBEHHOTO BBIJICIICHUS SJHEPTUHU. TaKuMU SIBICHUSMH OBLITH 3eMJIe-
TPSICEHUS, KOTOPBIE COMPOBOXKAAICH KPYIMTHBIMH MIHOBEHHBIMU BbI-
Opocamiu ra3a Ha MOPCKOM JIHE.

[Nocnenuuii sTan cBs3ad ¢ auTUUKauel mopoasl. EE€ MruooBeH-
Hass OIeMEHTalus CBsi3aHa C HpOHI/ITKOI\/'I HWII0BOM TOJIIIIXM METaHOM U C
KHU3HEESITEIBHOCTh COOOIECTBAMU apXeil U MPOKAPHOT.

[ocne sToro HacTynaet HOBBIM UK 00pa3oBaHMs MOPOJ C MeTa-
HOJIUTAMM, KOTOPBII KOHTPOJIUPYETCSI TEKTOHUKOM.

[Maneoreorpaduueckre ycaoBusi 00pa3oBaHUs U PE3yIbTaThl HC-
CJICAOBAHNA MUHEPAJIOTHHU, TCOXUMUHN, U30TOITHOI'O COCTaBa U He(bTe-
MPOJYKTOB METAHOIUTOB OKC(OpIa, MOATBEPKAAOT WX WACHTHY-
HOCTH C COBPEMEHHBIMH U JAPEBHUMHU «KapOOHATaMH YTJIEBOAOPO-
HOTO TPOCAYHBAHUSY.

MAPTHEPCTBO HAYKH U KYJIbTYPBI WA
CKOJIBKO HA 3EMJIE MOPEW?

MenBenesa B.H.

MMO, 2. Kanununepao, Poccus
v.stepancova@yandex.ru

KuarueBbie cjoBa: nomyisipu3alds HaydHbIX 3HaHUH, Mys3eid,
MYHBTHMGHHP‘IHBIC IIPUIIOKCHUA.

[TapTHEpCTBO HAayKH M KyJBTYphl — JaBHSSI MUPOBas TPaHULIHA.
CoBmecTHast paboTa COTPYTHUKOB MY3€€B U YUEHBIX — 3TO BO3MOXK-
HOCTb II0Ka3aTh MECTO COBPEMEHHON HayKH B )KM3HU Y€JIOBEKa U JaTh
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IpencTaBieHue 00 ee OCHOBHBIX [IOCTMKEHHSIX, CIOCOOCTBOBATH
(hOpMHUPOBAHUIO 3KOJIOTUYECKOTO MUPOBO33PEHHS U TIOHUMAaHHIO OC-
HOB MOpcKoro npupoaonons3oBanus (MII) y mupokoro kpyra Hace-
nenus. Benp crparerus panuonansHoro MIIT ¢popmymupyercst coot-
BETCTBEHHO [TOHUMAHUIO OOBEKTA MOJIb30BAHNS, YTO HEBO3MOXKHO 0€3
MacImTaOHOW, HaIlpaBJICHHOW Ha pa3HBIC CJIOW HACENCHUS W, YTO
HEMaJIOBaXXHO, IIpocToi nonyispusauuu orpaciaeit MIIL Ionynspu-
3aLusl HAYKH — 9TO CIIOCOO BOBJICUEHMSI B IIPOLIECC [TO3HAHUS, B KOTO-
POM HCHOJIB3YIOTCS camble pa3Hble (popMaThl U METOABI OOILECTBEH-
HOW KOMMyHHKanuu. Hanbosee u3BecTHbIC U MPUBBIYHBIC 171 HAC UC-
TOYHHMKH Takod nHdopMmanmu 310 — CMU, HHTEpHET 1 HAyYHO-TIOMY-
nsipHasi nuteparypa. Ho MHorue 3a0biBaroT o Mysesix. B mocnennee
BpeMs Iepe]l STOM UHCTUTYLMEN [TOCTaBJIEHBI 3a/1a4H, peajIn3alus KO-
TOpPBIX MpUBENA K TOMY, YTO OHa pacCMaTpUBaeTCs Kak CIpaBOYHAs
CUCTeMa, KaK Hekas ocobast popma paboThl B MHPOPMAITMOHHOM TIPO-
cTpancTBe. UMEHHO My3€el MOKET BBICTYIIUTh TOM CTPYKTYPOM, KOTO-
past CTpYKTYpUpYET C IOMOIIBIO JOTHYECKUX CBA3EH OpUTHMHANIbHbIC
«KYCKH» HHQOPMaLNK U3 «OKeaHa MH(OpMaUOHHOTrO nrymay. [Ipu-
MEPOM CETEBOTO B3aHMMOJEHCTBUS CUCTEMBI «HAYKa — KyJIETypa» Mo-
XKET CIY)XUTh TPOEKTHpPOBaHME My3eilHoro komrekca «llmanera
Oxeany. Co3zaBaeMasi SKCIO3HUINA T0JKHA TTO3HAKOMUTH IIOCETUTE-
JIell C OCHOBAMHM OKEaHOJIOTHH NP YCIOBHH, YTO YaCTO NMPEACTABUTh
MpeIMeT pacckaza B HKCMO3UIMU HEBO3MOXKHO. JTO B MEPBYIO OUe-
pellb OTHOCUTCS K BOIPOCaM aKBaTOPUH M KPYIMHOMACIITaOHBIX MPO-
LIECCOB, HampuMep, (PyHKIMOHHPOBAHMIO TJI00AJIBHOTO OKEaHHYe-
ckoro Kouserepa. [loaromy TpeOGyroTcsi ocoOble, HeCTaHAAPTHBIE Me-
TOJIBI TTOJIAYM MaTepHaia: SKCIICPUMEHTBI, HHTEPAKTHBHBIC OOBEKTHI,
3JIEKTPOHHbIE SHUMKIIONEINHN U CIpaBOUYHUKU. KonnexkTuBoM myses
YK€ peaM30BaHO HECKOJIbKO KPYIMHOMACIITAOHBIX MPOEKTOB OaH-
HOTO THIIA, TPU3HAHHBIX MUPOBBIM MY3€HHBIM COOOIIECTBOM, HAIPH-
Mep, mpuiiokeHne «BepTukaiabHoe pacripeneieHne XapaKTepHCTUK
Bo MupoBoro okeaHa». OHO IpeAcTaBIIsIeT cOOOH MHTEPAKTUBHBIN
00y4aroIIHii 3JIEKTPOHHBIH aTiiac, OCHOBAHHBIH Ha JAHHBIX MEXIyHa-
pomHOW mTporpaMMmbl okeaHojormdeckux wuccinenoBannii WOCE.
[Ipenyaraemoe npuiIoKeHNE SBIISETCS MEPBBIM 3TAIIOM B pa3paboTKe
MHOTO(YHKIMOHAIBHOW 00yuaromei CHUCTEeMBbl, BMECTE C KOTOPOM
TOCTH My3€s CMOTYT IOHATH, UTO ke Takoe MHUPOBOil OKeaH.
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Jpyroii IpoeKT, KOTOPBIA Ha JaHHOM JTare sIBISeTCs €ANHCTBEH-
HBIM B CBOEM pOZE, 3JEKTPOHHAs 3HUUKIONEIUSI-IIyTeBOIUTENb
«5 okeaHoB 1 92 Mops?». IT0 HH(POPMAITMOHHASI CHCTEMA, B KOTOPOM
coOpaHbl MaTepuabl 000 BCEX MOPSX U OKeaHax Haiiei ruaneTsl. Ee
CTPYKTypa OCHOBBIBAETCSI Ha YacTO 33JaBaEMbIX ITOCETHUTEISIMU BO-
[IPOCAx: YTO TAKOE MOPE; CKOJIBKO OKEaHOB U MOPEW Ha IJIaHeTe, KTO
WX BBIICIISIET U YeM OHH OTIIMYAIOTCS; KAKOe MOPE caMoe TEeIIoe, MeJl-
KO€, TpsI3HOE, COJIeHOE U T. 1. B pe3ynbrare paboThl OBIJIO IOATOTOB-
JIEHO TIPIIIO’KCHHE, OCHOBaHHOE Ha onmicanuy 108 akBatopwuii (MCTO-
pHsl Ha3BaHUS, MECTOIOJIOXKEHHUE, TJIOMIAb, 00BEM, TIIyOUHBI, KIIU-
MaT, XapaKTCpPHBIC OTINYUA aKBAaTOPHU, I‘I/II[pOJ'IOI‘I/I‘-ICCKI/Iﬁ PEXKUM,
XO34HCTBEHHOE HMCIOIBb30BAHUE, MPOOJIEMBI U T. [.) U «PaCCTaBIISIO-
iee» B MaMSTH YEJIOBEKA CBOETO PO/ MapKepbl OTHOCUTENBHO KaXK-
JIOH U3 HUX, QOPMHUPYS UX HETOBTOPUMBIH JIUK.

Taxoro poaa mogaya mMarepuana, Te OTpaXeHsl Bce cepsl B3au-
MojelicTBus MupoBoro okeana u UemoBeuecTBa, pacKphIThH QyHIa-
MEHTaJbHbIE OCHOBBI (DYHKIIMOHHPOBAHUS CHCTEMBI, — HHCTPYMEHT
IJI MTO3HAaHWA HAaYYHBIX 3aKOHOB W BO3MOXHOCTH BLIBECTHU MOPCKOC
MIPUPOAOIOIb30BAHIE Ha HOBBIH yPOBEHb TO3HAHUS.

OCOBEHHOCTHU PACIIPEAEJIEHUSA
MHUKPO2JIEMEHTOB B BEPTUKAJIBHOM PA3PE3E
JOHHBIX OTJIOXKEHUU I'’ TAHBCKOH! BITA/IMHbBI

Muxnesuu I'.C.}, Kpek A.B.2,
JNanyenkos A.P.°, Kpeunk B.A.”

YB®Y um. Y. Kanma, 2. Kanununzpao, Poccus
21O PAH, 2. Mocksa, Poccust
mi78galina@mail.ru

KiarwueBble €JI0Ba: TsDKEIbIC METaJlJIbl, MUKPOSJIEMCHTBI, JOHHBIC
oCaJKu, F,Z[aHBCKaH BIIagWHA.

Kak mpaBuno, pe3ynapTaThl UCCIENOBAHUM YKa3bIBAIOT HA SIBHOE
YBEIIMYECHUE COJEPKAHUS MUKPODIEMEHTOB B IIOBEPXHOCTHOM CIIOE
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JOHHBIX OTNIOXeHuH bantuku. Oboraiienrne 0caiKoB TSDKEIBIMU Me-
TanmaamMyu (MUKPO3JIEMEHTaMH) U APYTHUMHU XUMUYECKUMH KOMITIOHEH-
TaMH MOXET OBITh Pe3yJbTaTOM HUX €CTECTBEHHBIX T€OXUMHUYECKHX
CBOWCTB MJIM aHTPOMIOT'€HHOT'O BO3JICHCTBUSI.

enp paboTel — NPOBECTH aHAIN3 PACHPENCICHHUS HEKOTOPBIX
MHKPO3JIEMEHTOB B BEPTUKAIBHOM pa3pe3e YEThIPEX KOJOHOK, OTO-
OpansbIX B [ 1aHbCKO# BraanHe W BBISIBUTH CIIEbl aHTPOIIOTCHHOTO
BrusHUs. Konmonkn amuHo# ot 52 o 81 cm oTOupanuce Ha TiryOnHax
HIKe TUKHOKIKHA (0T 76 mo 110 M) B 35 n 37 peiicax HUC «Akane-
muk Hukomnait CtpaxoBy.

IIpoBencHHBIN HEpPApXUYECKUN KIIACTEPHBIA aHAJIU3 BCEH BBI-
OOpKHM JTaHHBIX TO3BOJIII BHISIBUTH 00OCOOJICHHYIO TPYIITY JIEMEH-
TOB, BKIrOUaronyto Pb, Zn, Cd u Cu. HakoruieHue 3TuX 3JI€MEHTOB
xapakTepHo st cinost 0—22 cM, 00pa3oBaHKHEe KOTOPOTO COBMAIAET CO
BpemeHeM uHIycTpuanusanui (110-220 net npu cpenHeit CKOpOCTH
ocagkoHakoreHust 1—2 mm/ron). CHUIIBHOE aHTPOIIOTEHHOE BMeIIa-
TENBCTBO B MPUPOAHYIO Cpely HPHUBENO K YCTaHOBJICHHUIO 37IeCh SIB-
HBIX B3auMocBs3eit mexny Pb, Zn, Cd u Cu. Humxke ciios 0-22 cm kap-
THUHA pacIpeleNeH s SIEMEHTOB MHas, a rpymmna 3neMeHToB Pb, Zn,
Cd u Cu umeer pozacTBo ¢ Fe, uTo yka3pIiBaeT Ha UX MPUPOIHOE TIPO-
HCXOXKICHUE.

Ilo xapakTepy BEpTHKaJIbHOTO paclpeleseHHsI MUKPOIJIEMEHTOB
4eTKO BblesieTcst rpynna snemenToB (Cu, Cd, Zn, Pb), xapakrepu-
3YIOIIASCS YBEJIIMUCHUEM X COJIEPKAHUS B BEPXHEU YaCTH KOJIOHOK:
3HAa4YeHUE MeAuaHbl 115 uHTepBana 0—22 cM NpeBOCXOAUT KaK MeIu-
aHHbIE 3HaUCHUS U1 O0Jiee TITyOO0KOM YacTH KOJIOHKH, TaK M JUIs Bcel
KoJIoHKH. Hanpumep, MakcuManbHbie 3Ha4eHus: Cu BO BceX KOJIOHKAX
¢ukcupoanuck B uatepBaie ot 1 1o 7 cm, Cd — ot 1 o 12 cm, Zn —
ot 10 10 23 cM, Pb—ot1 6 10 13 cm.

JJ1st BTOPO# TPYIIBI 3JIEMEHTOB YBEJIMYEHUE KOHIIGHTPAIIMNA MO-
KET MPOUCXOUTH HE TOJIBKO B BEpXHEH YaCTH KOJIOHKH, HO U TIIyOXKe.
Menuannsie 3HaueHus koHreHtpanuii Cr, As, Ni u Co (B MeHbIIeH
cTerneHu) it ropu3oHTa 0—22 cM MPeuMyLIECTBEHHO YCTYIAIOT Me-
nuaHe 0osiee riIyOOKOH 4acTh KOJOHKH. DTO O3HAYAeT, YTO JIOMHITY-
CTpHAIILHBIN MaKCUMYM Oo0Jiee 3HaUUTEIICH, HEXKENU IPUITOBEPXHOCT-
HBIA. AOCOIOTHBIE MaKCUMalIbHBIE 3HaYeHUs1 CO MPUXOASTCS Ha pa3-
JIUYHbIE TOPU30HTHI, PACTOIOKEHHbIE B MHTEpBaie oT 3 10 53 cwm,
Ni — o1 32 1o 70 cm, Cr — ot 33 10 55 cm.
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O60co0NIeHHBIM BBITJISITUT pactpeneneHne As: MaKCUMaJIBHO CO-
nepkanne As B mHTEepBatie oT 0 10 15 cM. YBenndeHnne KOHIICHTpaITul
As npoucxoaut ¢ Tiyouns! 11-14 cMm ¢ konnenTpamuu 13—19 mr/kr.
MakcumanbHble 3HAaUeHHSI JOCTUTAIOTCs Ha ropu3oHTe 0-2 cM (10 25—
68 mr/kr). ®oHoBBIC KOHIIEHTpaIMy Ha ToyonHax 20-50 cM cocTas-
Tst0T oKoo 20 MI/Kr. AS YyBCTBHUTENEH K M3MEHEHHSIM OKHCIH-
TEIbHO-BOCCTAHOBUTEIBHOTO MMOTEHIINANA, ¥ 3TO SIBJISAETCS MPUIHHON
3HAYUTENBHBIX €r0 M3MEHEHMH B BEPTUKAJIBHOM pa3pese, BKIIoYas
MOBBIILICHHbIEC 3HAUYEHHSI B HIDKHUX YaCTSIX KOJIOHOK, OHAKO BIHSHUE
Mpolecca aHTPOIIOTE€HHOT' O 3arpsI3HEHUS TAK)KE OUYEBUAHO.

B npunonsoM ropuszonTe ocagouyHoi Tonuy (naTepBai 0—2 cm) B
3HAYUTEIILHOM KOJIMUYECTBE CllydaeB (PUKCUPYETCs] YMEHBIIEHUE KOH-
LEHTpauui 3JIeMEHTOB (KpoMe As), CBA3bIBAEMOE CO CHU)KEHUEM aH-
TPONOTCHHOW HAarpy3ku Ha Oacceii banTtuiickoro Mops B mocieiHue
3040 ner.

Hccnenoanne BhImonHEHO Tpw (hHAHCOBOH moanepkke PODU
u [IpaBurensctBa KanmmHuHrpanckoit o0nacTu B paMKax Hay4dHOTO
npoekrta Nel19-45-390007.

METABOJIUTBI MUKPOBOJIOPOCJIEM J1JIs1 BOPBBHI C
BAKTEPUAJIBHBIM 3ATPSI3HEHUEM IMPUBPEXKHbBIX
AKBATOPHUMU AITOHCKOI'O MOPSI

Oruucras A.B.

J[BDY, 2. Braousocmok, Poccus
alya_lokshina@mail.ru

KiroueBble cjioBa: MOPCKHME MHMKPOBOAOPOCTH, METaOOJIHUTHI,
OakTepuanbHOE 3arpsisHeHHe, SmoHcKkoe Mope, aHTHMHKPOOHas
AKTUBHOCTb.

AKTHBHas JIeATENIbHOCTh YENOBEKa B MPUOPEKHBIX aKBATOPHUSIX
MOpEH crocoOCTBYET Ype3MEPHOMY MOCTYIUIEHHIO OMOTEHHBIX dIie-
MEHTOB, TOBBILICHUIO TEMIIEPATYPBhl, Pa3pyLICHUIO OEperos, SBTPO-
¢upoBanuio u 1. . OrpOMHOE KOJIMYECTBO 3arpSI3HEHUN MTOTIa1aeT B
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MOpe B BH/Ie COPOCOB HEOUHMIICHHBIX (DEKATBHBIX CTOKOB, OTXOIOB C
OPeanpUsITHA ¥ BOAHOTO TpaHCcHopTa. MHorue u3 3Tux (hakTopoB
CTUMYJIUPYIOT Pa3BUTHE YY)KEPOJHBIX MUKPOOPTaHU3MOB. Y CIIOBHO-
MaTOTeHHBIE U MMATOreHHbIE 0AKTEPUH aKTUBHO JIOKAIU3YIOTCS B CYO-
JUTOPANBHBIX 30HAX, YTO BEAET K HETATHMBHBIM TIOCIEACTBUSIM IS
HACEJICHHS — BCIIBIIIKH T'aCTPOIHTEPUTOB, KOHBIOHKTUBUTOB, BHEIII-
HUX OTUTOB, TOPAKEHHE KOKHBIX TOKPOBOB H JP.

B nacrosmee Bpemst mpoGiema, cBsi3aHHas ¢ OaKTepHaIbHBIM 3a-
TpSI3HEHHEM ITPUOPENKHBIX 30H SIMOHCKOTO MOPS, SBISETCS aKTyallb-
HoM. IlyTH mosiBIIEHNsI MaTOTCHOB B aKBATOPUSX — 3TO TPAHCIIOPTH-
POBKa uX C 0aJulaCTHBIMHU BOJAaMU M 3aHOC C KOMMYHAaJIBbHO-OBITO-
BBIMH cTOKaMu. CaHHTapHO-TIOKa3aTeIbHBIMH MUKPOOPTaHU3MaMH B
IKCIIEPUMEHTE BBICTymanu Oaktepuu poaa Enterococcus — Hafnia,
Enterobacter, Salmonella, Shigella. Bricokast BEDKHBAEMOCTH 3THX
MPOKAapHOT B MOPCKOI BOZE JieTaeT MX NOTEHIHAILHO OMacHBIMU. B
pe3yibTaTe Hamieil paboThl BBISIBICHBI BHBI MOPCKUX MHKPOBOO-
pocieid, MeTabOIHUTHI KOTOPBIX CIIOCOOHBI HHTMOUPOBATH POCT JHTE-
poOakTepwii, BBIIEICHHBIX W3 MPHOPEKHBIX pailoHOB SMOHCKOTO
MOpSi, PEICTABIISIONINX YIPO3y IS YeJIOBEKa 1 KUBOTHBIX. MUKpO-
BOJIOpOCTH, cpaboTaBIINe B KAYECTBE MPOTHBOMHUKPOOHBIX arcHTOB,
NPUHAJIEKAT K pa3HBIM CHCTEMAaTHYECKUM TpyIam. Yaie BCero 3To
npencrasuteny — Dinoflagellata. PaccMoTpens! pa3Hble criocoObl u3-
BJICUCHHSI OMOAKTHBHBIX BEIIECTB U3 albroKyJIbTyp. Hammydmmii pe-
3yInbTaT OOHAPYXKEH IPU UCIIOIH30BAaHUM YUCTOW CMeCH OMOaKTHB-
HBIX DJIEMEHTOB B CPaBHEHHH C Pa3HBIMH METOJIAMH JKCTPAKIIWH.
[IpencraBieHO HECKOJILKO CITIOCOOOB OINPEIEICHUS POTUBOMHUKPOO-
HBIX CBOWCTB y OJIHOKJIETOYHBIX BOJIOpOCIIeH. B mepcrexTrBe BasKHO
MOHUMATh, KaKue MMEHHO BHJIbI W/WIIM COEIMHEHUSI U3 MHKPOBOJIO-
pocneit OyayT 3¢ ¢deKTUBHEI B 00phO€ C YCIOBHO-TTATOTEHHBIMU OaK-
TEpHsIMHU B IPHOPEKHBIX 30HaxX SmoHckoro mopst. [TonpoGHoe u3yye-
HUE OMOaKTHUBHOCTH OYyJIET IPOBOJAMTHLCS B CIICAYIOMINX IKCIIEPHMEH-
Tax C MOMOIIBI0 COBPEMEHHBIX XUMHUUECKIX METOJIOB.
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BUOT'EHHBIE 3JIEMEHTBI B IOBEPXHOCTHOM
CJIOE BOJ YEPHOI'O MOPA 11O JAHHBIM 20162019 IT.

OpexoBa H.A., Bapenuk A.B.

MI'U, 2. Cesacmononw, Poccus
natalia.orekhova@mbhi-ras.ru

KiroueBble cjioBa: OuorenHsie aneMeHThl, YepHoe Mope, docdartsl,
KPEMHEKHUCIIOTA, HUTPAThl, aMMOHHI.

B Buay MCKIIOYUTENBHOTO Teorpaduieckoro MmojoXKeHusI U 0co-
OEHHOCTEH CTPYKTYpbI BOJHOH Tonmu YepHoe Mope sIBIsieTcsl pe-
METOM TOBBIIIEHHOTO BHUMAaHMS M aKTHBHBIX HCCIIEIOBaHHUH, Kak
(dyHIaMEHTaIbHOTO, TaK W MPUKIATHOTO XapakTepa. OTHON U3 KIF0-
YEBBIX XapaKTEPUCTHK U OLCHKH KadyecTBa BOJ M yCTOMYMBOCTH
MOPCKHUX 9KOCUCTEM SBJISIETCS] KOHLIEHTPALKs OMOT€HHBIX 3JIEMEHTOB,
H30BITOK KOTOPBIX MOXKET OKa3bIBaTh Pa3pyLINTEIbHOE BO3JICHCTBHUE
Ha MOPCKYIO Cpeay, IPUBOJS K DBTPO(UKAIIUH, THTIOKCUH U aHOKCHUH,
BCIIBIIIKAM LIBETEHHS BOAOPOCIEH, rudeny Bogopociel U KopajuioB,
a TaKXKe COKpAILEHHIO MOIMYJISIIUN PBIO U MOJUTIOCKOB.

B pabote paccMoTpeHbl pacnpezieiicHHe U JUHAMHUKA OMOTCHHBIX
3JIEMEHTOB B MOBEPXHOCTHOM cJI0€ BOJ YepHOro Mops Mo JAaHHBIM,
nonydeHHsIM B 20162019 rr. B pa3znuuHble THAPOJIOTUYECKUE Ce-
30HBI B X0JI¢ dKCNeANIMOHHbIX nccienopananii Ha HUC «IIpodeccop
Boasaumkuii.

KoHuenTpanust OMOTEHHBIX 2JIEMEHTOB ONpeAeisiach KOMOMHA-
nue GUu3nYecKux U OHOJIOrO-XMMHYECKHX IPOLIECCOB, U BBIICIUTD
OTAENBHO BKJIaJ KaXIOro JOCTaTOYHO CIOXKHO. Pexxum OHOTreHHBIX
3JIEMEHTOB B BEPXHEM cJioe BoJl YepHOro Mops MoABEP>KEH 3aKOHO-
MEpPHOU BHYTPUTOAOBOM U3MEHUMBOCTH — B 3UMHUN NIEPUOJ IIPOUC-
XOJUT UX HaKOMJIEHHE 3a CUET BBIHOCA U3 MOJICTUIIAIONIUX CIOEB BOJ
W MUHHMaJIbHOTO MX moTpebienus. [Ipu nepexoae ot 3uMHEro K Be-
CEHHEMY TEpHOJy 110 MEepEe HAKOIJICHUS OMOT€HHBIX AJIEMEHTOB CO-
3MaroTes ycnoBus Ui (horocuHTe3a. K KOHIy BECEHHEro W Havay
JIETHEr0 MepHo/ia MPOUCXOIUT CHIDKEHHE KOHLIEHTPAy OMOTeHHBIX
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3JIEMEHTOB 32 CYET MX M3BJIEYECHUS (PUTOIUIAHKTOHOM NpH (HOTOCHH-
Te3e, a TakkKe 3a CUeT OCNabJeHHsT MHTEHCHBHOCTH BEPTHKAIBHOMN
KOHBEKIIMH, U K CEpPEAMHE JIETHETO Meproia HabIroIaeTcss UX MUHU-
MasibHOE conepxkanue. OTMEUYEHO HEKOTOPOE 3ala3/bIBaHIE B U3Me-
HEHUM KOHLIEHTPAlMH KPEMHEKUCIIOThI — B MIEPBYIO odepens (UTo-
TUTAHKTOHOM H3BIIEKAIOTCSI COEAMHEHUS a30Ta u Gocdopa, MpH 3TOM
MIPOMCXOANT HAKOIIJIEHHE KPEMHEKHCIOTHI. B oceHHMiI nepuoa KoH-
LEHTpanysi OMOTeHHBIX 3JIEMEHTOB BO3PACTaeT 3a CUET MUHEpaIu3a-
LMY OPTaHUYECKOrO BEIECTBAa U MPOLECCOB BEPTUKAIBHON KOHBEK-
uuu. K cepenrne oceHHEro neproaa HakariuBaeTcs JOCTaTOYHOE KO-
JUYECTBO OMOTEHHBIX 3JEMEHTOB, YTO CO3JAET MPEINOCHUIIKH IS
BTOPOIO MHUKa BETEHHUSA (PUTOIUIAHKTOHA, HO MEHEEe WHTEHCUBHOTO,
[0 CPaBHEHUIO ¢ BeCeHHUM MakcuMyMoM. K nexabpro Habmronaercs
CHIDKEHHE KOHIIEHTPALMU OMOTE€HHBIX 3JIEMEHTOB.

[IpocTpancTBeHHOE paciipeieneHne OMOTeHHBIX 3JIEMEHTOB OIlpe-
JeJSUI0Ch NPEUMYILIECTBEHHO TUHAMUKOM BOJ B ITyOOKOBOIHOW ya-
¢t Mopsl. B mpuGpexHoii ero yactu 1odasseTcs BKIaA aHTPOIIOTeH-
HOTO (haKTOpa — PEYHOU U TEPPUTEHHBIH CTOKH.

B MexronoBoi qUHAMHUKE OMOTEHHBIX 3JIEMEHTOB B iepuo ¢ 2015
o 2019 rr. oTMe4YeHbl TPEHIbl CHIDKCHUSI KOHIEHTPAaUUU OKUCIICH-
HBIX GOpM a30Ta, yBEIMUEHHS KOHIEHTpauuu (ocdopa, U oTCyT-
CTBHE BUIUMBIX U3MEHEHUHN KOHIIEHTPAllui KPEMHEKHUCIIOTHI M HOHOB
amMMmoHus. [IpH 5TOM KOHIIEHTpAIMK BCEX TEPEUUCICHHBIX OHOTEH-
HBIX DJIEMEHTOB OBIIN 3HAYNTENLHO HIKE, ueM B 2009-2014 1., uTO,
BEPOSITHO, MOKHO OOBSCHUTH yMEHBIIEHHEM YPOBHS 3arpsi3HEHUS,
CBSI3aHHOTO CO CHIDKEHHEM 00beMa MPOMBIIUIEHHOTO TPON3BOICTBA
Y HCTIOJIb30BAaHUEM JKOJOTMYECKUX TEXHOJIOTWH. CHMXKEHHE IOIH
BKJIa/1a MOHOB aMMOHHS B CyMMAapHBIi HEOPraHWYECKUH a30T MOXKET
YKa3bIBaTh HA CHWKEHUE TIOTOKA OPIaHUYECKOrO BEIIECTBA B IIEJIOM.
Taxum 00pa3om, MOKHO OTMETUTh CHIKEHHE YPOBHSI SBTPO(HKaLUH
W ynydieHne kadectsa Boj YepHoro Mops. OHaKO B MPHUOPEKHBIX
paiioHax TO-TIPeKHEMY OCTaeTCsl BBICOKMM BKJIaJl aHTPOIIOT€HHOTO
¢axTopa.

Pabora BeimonHeHa B pamkax Tembl roc.3ananus ®I'BYH OUILL
MI'U Ne 0555-2021-0004.
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MOJEPHU3ALIUSI TOCYJAPCTBEHHOM MOPCKOM
BEPETOBOM HABJIIOJATEJIBHOM CETH:
NEPCIHEKTHUBBI, 3AJIAYM U TEXHUYECKHUE PELIEHUS

Octpoymos JI.B., Octpoymos M.B.

T'OUH, 2. Mockea, Poccusa
ostleonid@yandex.ru

KioueBbie cjoBa: Mopckas ceTb, MOPCKHE HaOIIOACHUS,
ABTOMATHU3WPOBAaHHBIE CpPEICTBA W3MEPEHHU, ypoBHeMmep, Oyii,
JAaTYUKH TEMIIEPaTypbl U COJICHOCTH.

Bot yxe Oojiee Beka Ha rocyAapCTBEHHONW MOPCKOW OeperoBoi
HaOJIIOJIATEILHOM CETH MPOBOJAT CUCTEMATUYCCKHE CTaHIIAPTHBIC
HaOIIO/ISHNUS 33 OCHOBHBIMH IapaMeTpaMH MOPCKOW Cpelbl B IMPH-
OpeXHBIX U YCTHhEBBIX PaiiOHaX OKeaHOB U Mopei. K Takum mapamer-
paM OTHOCHTCSI YPOBEHb MOpS, TeMIIEpaTypa, COJICHOCTh MOPCKOMN
BOJIBI, 3JIEMEHTHI BOJIHEHUSI U ipyrue. B paboTy Mopckoii 6eperoroii
HaOIIIOIATeTFHOW CETH OBUIA 3aJI0KEHBI MPUHIIMITEI TII00aThHOCTH,
HEMPEPBIBHOCTH, OJJHOPOTHOCTH M COIIOCTABHMOCTH HAOIIOJCHHIA, a
TaKXe €IMHCTBA METOJOB U CPEJICTB U3MEPCHHUIA.

Habmronenus Ha rocy1apcTBEHHONW MOpCKO OeperoBoii Habo1a-
TENBHON TPOBOJWINCH U MPEUMYIIECTBEHHO MPOBOASTCS B HACTOSI-
Iee BpeMs C CIIOIb30BaHUEM EMHBIX KIIACCUIECKHX (CTaHIapTHBIX)
METOJIOB U CPEJCTB m3MepeHnil. K xiraccuueckum MeTonaMm U cpe-
CTBaM HM3MEPEHHUI OTHOCHUTCS, HalpuMep, ypoBeHHas petika ['M-3,
tepmomeTp TM-10 u 1.1. Kitaccudeckre MeTo/ eI U CpeicTBa HAOIIO-
JeHnit oTpaboTaHbl Ha MPAaKTUKE, a UX HAJICKHOCTh MPOBEPEHA Bpe-
MEHEM.

B CBOEM COBpEMEHHOM COCTOSHHHM MOPCKAasl T'OCYNapCTBEHHAas
HaOIto/IaTeNIbHASL CETh HAXOAMUTCS Ha MOpore riry0oKoi MoaepHHU3a-
LMY, BKJIIOYAIONIe BHEAPEHNE HOBBIX TEXHOJIOTMYECKUX U TEXHUYE-
CKHUX TIPUHIMIIOB OPraHU3alliK U IPOBEICHUS HAOI0ACHUH, cOopa 1
nepejiavy 1aHHbIX. B OCHOBY JJaHHOM MOJIEpHU3AIIUN 3aJI0KEHO BHE/I-
peHHUE B MPAKTHKY MOPCKUX OEpPETrOBBIX HAOIIOJIEHUI COBPEMEHHBIX
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ABTOMATHU3NPOBAHHBIX CpencTB u3MepeHnid (mamee — ACH). He-
CMOTpsI Ha MHOXXECTBO OUEBUIHBIX IUTFOCOB, ITMPOKOMACIITA0HAs 3a-
Me€Ha KJIacCU4YecKuX cpeacTB u3mepenuii Ha ACH, B COBOKYIHOCTH ¢
M3MEHEHHUEM METOIUK MPOBEICHHS HAOMIOACHUH, ¢ OOIBIION AOJCH
BEPOATHOCTH MOXKET MPUBECTH K HAPYIISHUIO HEMPEPHIBHOCTH, OHO-
POJHOCTH U COTIOCTaBUMOCTH PSIIOB HAOTIO1aEMBIX BEJIMUKH.

[IpenBapuTenbHBI CPABHUTEIBHBIN aHAIN3 PE3YIbTATOB HAOIIO-
IeHui ¢ ucrmoiab3oBanreM ACH 1 KITacCHYISCKUX CPEACTB H3MEPCHMI
rrokasai, uto ACH He Bcerzia 00eCIeUnBarOT B ITOJTHOM Mepe BEICOKOE
KayecTBO HaOMOACHUH. MIMEIOTCS M MOOKHUTENbHBIE TPUMEPHI pa-
6011 ACH ypoBHS MODAL.

Emie omauM akTopoM, KOTOPHIH OKa3bIBaeT BIMSIHIE HA BOZMOXK-
HOCTh ucnoiab3oBaHusd ACH, sBisieTCA TEXHOIOTUSL YCTAHOBKH CAMUX
W3MEpUTENBHBIX JaT4ukoB. Hampumep, QukcupoBaHHBIA CrOCOO
KpCIUICHUA AaT4YWKa TEMIICPATYpPhl U COJICHOCTHU MOpCKOﬁ BOJBI, 110
CyTH MeXaHWYeCKHM 00pa3oM CKONMMpPOBAHHBINA cO crmocoda ycTa-
HOBKH THAPOCTATHYECKUX AATIYHNKOB YPOBHS MOPSI, HE TIO3BOJISIET OCY-
LIECTBIIATH HAOIIOACHUS B TIOBEPXHOCTHOM CJIO€ MOPCKOM BOJIBI, OCO-
OEHHO B MPIIUBHBIX U 3aMep3atoinx Mopsix. OTHUM U3 pelIeH i MO-
KET OBITH 3aKOPEHHBIN OYH JIE0BOTO KJIacca ¢ yCTaHOBIEHHBIMU Ha
HEM aBTOMATHYECKUMH JATYHKAMH TEMIIEPATYPhI U COJIEHOCTH.

T'oBopst 00 aBTOMaTH3aMKU MOPCKOW OEperoBoll CETH, MOXKHO C
YBEPEHHOCTHIO TOBOPHTH, YTO CHUCTEMAa MOPCKUX HAOIOIEHUH BBIXO-
JTUT Ha HOBBIM Ka4eCTBEHHBIN ypOBeHb. EMIE MpeACTONT pemnTs psij
TEXHUYECKUX, TEXHOJIOTHUECKUX M OpPraHU3aIIMOHHBIX BOTPOCOoB. [1o-
JIYYUTb ZIpaFOHeHHBIﬁ OIIBIT MCIOJIb30BAHUA aBTOMATU3UPOBAHHBLIX
CPEICTB U3MEPEHUMN, OCHOBAHHBIM, B TOM YHCJIE, Ha MPo0ax M Omuo-
Kax. BakHO JelicTBOBAThH MOCIIEIOBATEIHHO U HE JIOMYCKaTh OECKOH-
TPOJBHHON U OECCUCTEMHOIN aBTOMATH3AINH, YTOOBI N30€XKaTh Jerpa-
Al CUCTeMbl MOPCKMX HaOmojeHuidl. Benp TaBHBIM Bceraa
JOJKHA OCTABATHCS LIEJTh — OJyYeHHE HETPEPHIBHOM U JOCTOBEPHOM
nH(pOopMaIuu 0 cocTostHUKM Muposoro OkeaHa.
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I'MIPABJIMYECKOE COITPOTUBJIEHUE NTPUJINBHBIX
YUYACTKOB MAJIBIX PEK BACCEHHA BEJIOI'O MOPS

Manyenko E.J., Anadsan A.M.

MI'Y, . Mockea, Poccus
panchenko.zhe@yandex.ru

KioueBbie c€JI0Ba: THUAPABIMYECKOE CONPOTHBIICHUE, YCTHEBOU
y4acToOK, MpUIMBHBINA 1K, benoe mope, Cémxka, Kanna.

Koadduuuents! rugpaBandeckoro COnpoOTUBICHUS SBJISIOTCS OC-
HOBHBIMH TapaMETpaMU OJHOMEPHBIX THAPOAMHAMUYECKHX MOJe-
JIel, MaTeMAaTHYECKOH OCHOBOM KOTOPBIX SIBIISIIOTCS YPABHEHHMsI He-
ycTaHOBUBLIErocs ABM>KeHUsI BoAbl CeH-Benana. [Ipumenenue ogHo-
MEpPHOW CXeMaTH3aluH LEIeco00pa3sHo NpU MCCIEJOBAaHUH PacIpo-
CTpaHEeHUs JUIMHHBIX BOJH MOPCKOTO TeHe3uca (IPUINBBI, HarOHBI,
LlyHaMH) BBEpX IO pyciiaM peK, €CIH MPOTHKEHHOCTh UCCIEAYEMOTO
MPWINBHOTO y4YacTKa Ha MOPSAKH MPEBBIMIAET €ro MHPUHY W TITy-
Ouny.

@DaKTHYECKYI0 BEJIMYMHY THAPABIMYECKOTO COMPOTHBIECHUS U
JUarna30oH U3MEHEHHs €r0 3HAYeHHWH B TE€YEHHE NPHIMBHOIO IIUKIA
MO>KHO PacCUUTaTh Ha OCHOBE PE3yJIbTATOB OJTHOBPEMEHHBIX HU3MeEpe-
HUH pacxo0B, YPOBHEH U COIEHOCTH BOJIBI B IBYX CTBOpPAax Ha YCTh-
€BOM y4aCTKe PeKU. BuIllOJIHEHHE ceprr U3MEPEHUI, OXBAaThIBAIOIIUX
TOJTHBIA IPWJIMBHBII IIUKJI, IO3BOJISIET HETOCPEACTBEHHO IPOCIIEAUTD
XOJI TE€OMETPHUYECKOr0 YKJIOHA BOJHOW MOBEPXHOCTH M PAcCUUTATh
3HAYEHUS IFIOTHOCTHOTO M MHEPIIMOHHBIX YWIEHOB YPaBHEHUS JIBHXKeE-
HUA. ['mapaBianyeckoe CONPOTHBIICHUE BBIPAXKaeTCs U3 YKIOHA Tpe-
HUS, KOTOPBIH BBIYHCISIETCS BBIYMTAHUEM M3 T'€OMETPHYECKOrO
YKJIOHA OCTAJIbHBIX YJICHOB yPAaBHEHUS JIBUKECHMSL.

Taxue u3mepenus: u pacyersl ObutH nmpoBeaeHsl B 2017-2019 rr.
JUTS IPWJIMBHBIX YYaCTKOB C PEBEPCUBHBIM JIBHXKEHHEM BOJI IBYX Ma-
neix pex Cévoxu u Ksauasl, oTHOCSIIIXCS K Oacceliny bemoro mopsi.
Ksuna Bnagaer B OHe)XCKHi 3a7TUB, BETMYHHA TIPUIIMBA B €€ YCTHEBOM
CTBOpE cocTaBisieT 2—2,5 M, NPWIMBHBIE KOJeOaHUsI YPOBHS BOJBI
pacmpoctpanstores Ha 10 kM, 9ro coctaBiseT okono 20 % mIrHEBI
pexu. Cémxa BnasaeT B 3cTyapuid Me3eHu, U IPUIMBHAS BOJHA B €€
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YCThE JOCTUTAET 8—9 M, pacIpOCTpaHssACH B MeKEHb Ha 21 KM (TpeTh
IUTAHBI pekn). Beumy manoit mmpunas! pex (50—100 M) u ncnons3oBa-
HUS aKyCTHYECKOTO JIOIICPOBCKOTO Mpoduiorpada ynaioch mpous-
BOJIUTH OBICTpPBIC U3MEPEHUS PACXOI0B BOJBI C TUCKPETHOCTHIO pa3 B
10-30 MuHYT Ha TPOTHKEHUH 12,5-4acOBOT0O MONYCYTOYHOTO IMPH-
JIUBHOTO LIMKJIA.

Jnst BbIpakeHHsI THAPABIMYECKOTO COMPOTHBICHHS Hambolee
pacnpocTpaHeHHBIME TTapaMeTpaMu SBIS0TCS Koaddurment Lllesn u
Kod(ppuImeHT 1MmepoxoBaTocTH MaHHHHTA, peke — KodduimenTa
rugpasianyeckoro comnporusneHus Jlapcu-Beiicoaxa («wiamOnpa»). B
BBIpOKEHUH JIs1 pacueTa yKIOHA TPEHHUs MOCIeAHuH purypupyer B
MIEPBOY CTETICHH (B OTIIMYHE OT MEPBBIX JIBYX, KOTOPHIE BO3BOASTCS B
KBaJpaT), 4TO MpeAONPEACIIeT BO3MOKHOCTD MOTYYESHHUS UM KakK 1o-
JIOXKUTENBHBIX, TAK U OTPHLATEIHLHBIX 3HAYCHUH B Clly4ae, eClii CKO-
POCTB TEUEHUS U YKJIOH TPEHHSI UMEIOT Pa3Hble 3HAKH.

AHanu3 pe3yabTaToB PacYeTOB ITOKA3all, YTO BO BPEMs KBa3HyCTa-
HOBHBUIETOCS] JBIDKCHHS HAa TPWIMBE U OTIIMBE KO3(D(UIMEHT TUl-
paBimdeckoro conpotubnerus Japcu-BeiicObaxa HaxomuTcs B Anana-
3oHe 3HaueHuit 0,05-0,15, xapakTepHOM 151 «OOBIYHBIXY (HETPUITHB-
HBIX) y4acTKOB pek. OIHaKO B MOMEHTBI BpEMEHH, OJIM3KUE K Pa3BO-
POTY Te4YeHHsl, B 00enX peKax OH U3MEHSIICS Ha HECKOJILKO MOPSIIKOB:
Ha Kanne ot -8,4 no 44, na Cémxe — ot -0,1 g0 2,5. IIpu aTrom makcu-
MaJIbHbIE 3HAUCHHS OTMEUYAINCH MEpe]] pa3BOPOTOM TEUCHUH, KOTaa
MPOUCXOJIHIIA «AKKYMYJISIIHS SHEPTHU TOCTYNATEIBHOTO JTBUKEHUS
BOJIBI ITyTE€M IIEPEX0Jla €€ B DHEPrHI0 HU3KOYACTOTHBIX ITYJIbCAIUIL.
[Tocne pa3BopoTa TeUEHUs IPOUCXOAUI €€ PE3KHil «cOpoc» — obpat-
HBIW Tepexo] KHHETUYECKOW SHEPTHH OT ITyJIbCAIIMOHHOTO JIBUKECHHUSI
K OCPEJHEHHOMY, YTO WIJLTIOCTPHPYETCsl YMeHbIeHHeM Koadduim-
€HTa THIpaBIn4ecKoro conporupieHus lapcu-BeiicOaxa BIUIOTH 10
OTPHIIATENBHBIX 3HAYEHUH (YTO TEOPETHYECKH BO3MOXKHO B Cllydae,
KOTJ]a TIOCTYNATeJIbHOMY JIBU)KCHUIO BO3BpAINACTCS OOJbINAsi YacTh
SHEPTUH IyJbCANH 110 CPABHEHUIO C AUCCUIIUPYEMOIl B TEILIO).

HccnenoBanus BBITOIHEHBI IPH (PUHAHCOBOU o yiepxke PODU
(mpoext 19-35-90032).
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AHAJIN3 JAHJIIHA®TOOBPA3YIOIIENR POJIN
KOMIIOHEHTOB ITPUPO/bI B BEPEI'OBOU 30HE
N HA HIEJIb®E

IMerpoB K.M.

CIIol'y, e. Cauxm-Ilemepbype, Poccus
k.petrov@spbu.ru

Kawuesblie cioBa: nporpamma UCCIIeIOBaHUI,
naHamagTooOpasyoilee 3HAuYCHHUE, KOMIIOHEHTHI  IPHPOJIBI,
OeperoBasi 30Ha, MIETb).

[Ipennaraetcst mporpaMma KaMepaibHBIX U 9KCIEAUIMOHHBIX HC-
CIIEIOBaHWN, HANpaBJICHHas Ha aHaiu3 JaHAMA(TOOOpa3yrOIIero
3HAYCHUS KOMIIOHCHTOB TPUPOJBI OEperoBoil 30HBI W MIeNbda.
YcneurHoe BBITIONHEHNE MTPOrPaMMBl IPEATIONAraeT peleHne cleay-
IOLIHX 3a/1a4.

BBISIBUTE 0COOCHHOCTH TEKTOHHYECKOTO CTPOCHHUS M XapakTep
T QepeHIMPOBAHHOTO HOBEUIIETO Pa3BUTUSL CTPYKTYp. OTMETHTH
MOP(DOCTPYKTYpPBI, ONpeHeisIoUe peiibed MoOepexbs, pasMep H
¢dbopmy Mopckoro bGacceiina. [Toka3aTh JIMHUM aKTHBHBIX HOBEHIIUX
JUCTIOKAIUH, BIUSIONIMX HA (OPMHUPOBAHKUE OEPEroB MPOIOJILHOTO U
MOMNCPEYHOIo THUIIA.

PackpbITh BiiusiHUE KONebaHmid ypoBHS MUpPOBOTO OKeaHa 1 BHYT-
peHHUX Mopei Poccuu B mielicTolieHe u rojoreHe Ha GopMupoBaHue
COBpeMeHHOro penbeda Oeperoroii 30HbI W meibda. Onpenenutsb
3JIEMEHTHI pelibeha OEpPeroB U MOABOHOTO OEPEroBOTO CKIIOHA abpa-
3HOHHOrO TUMa. OXapakTepu3oBaTh OCOOCHHOCTH OHOTONA CKal W
KaMHEH U CB3aHHBIX C HUM XH3HEHHBIX (OpM TUApoOHOoHTOB. Onpe-
JICJIUTh 3JIEMEHThI pesibedpa OeperoB M IMOJBOJHOTO OEpPeroBoro
CKJIOHA aKKyMYJISITUBHOTO THMA. OTMETHTH POJIb BOJIHOBBIX MPOLIEC-
COB B COPTHPOBKE HAHOCOB Ha ITOIBOIHOM CKJIOHE, a TAKXK€e BIOJIb Oe-
PEroBOro MOTOKA HAHOCOB B (hOPMHUPOBAHHUH MOABOIHBIX OEPETOBBIX
BaJIOB W Jpyrux GopM akkymyssiTUBHOTO peibeda. Oxapakrepuso-
BaTh OCOOCHHOCTH OMOTOIOB MOABMKHBIX NECYAHBIX HAHOCOB U I1€C-
YaHO-WJINCTBIX aKKYMYJIITUBHBIX PaABHUH U CBA3aHHBIX C HUMU XU3-
HEHHBIX POPM THIPOOUOHTOB.
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Ha ocHOBe n3MEHEHUS IPUPOIHBIX YCIOBHIA MO ITUPOTE U MITyOnHE
000CHOBAaTh CHCTEMY €IUHHII reorpadyndecKor 30HAIBHOCTHA U Bep-
THUKAIBbHOU MOsICHOCTH. OLIEHUTH YKOJIOTHYECKYIO POJIb THIPOIOTHYe-
CKUX YCIIOBHH B paiioHe uccienoBanuii. OnpenenuTb MECTO aKBaTo-
pUH B cHcTeMe TreorpaduvecKkux 30H MUpoBoro OkeaHa W eIMHUIL
BEPTUKAIBHOM MOSICHOCTU. Y CTAHOBUTH COJICHOCTH MOPCKHUX BOJI, BBI-
JETTUTH COJIOHOBATO-BOJIHBIC aKBATOPHH C COJICHOCTBHIO HIDKE Tpa-
Huipl Kaumosuya. OTMETUTH TITyOUHY CIIOSI CKa4Ka U €€ CE30HHBIC
n3MeHeHus1. V3yduTh MOpCKHE TCUCHHS, OTMETHB MECTa allBEIMHTA 1
nayHBenuHra. OnpeaeauTs MECTHBIN PEKUM MPUIMBOB U OTIMBOB.

OcyliecTBUTh KOMIUIEKCHOE U3ydeHHE OeperoBoil 30HBI U
nienbQa, UCTIONB3ysl COBPEMEHHBIC METO/IbI JUCTAHIIMOHHOTO 30H U~
pOBaHUs, MOPCKUX U MOJBOJHBIX UCCIenoBaHUN. Onupasich Ha MOp-
(hocTpyKTYypHBIE, FeOMOP(HOIOTUISCKUE U TUIPOIOTUICCKUE OCOOCH-
HOCTH TPOBECTH TPaHUIIBI MOABOAHBIX NaHmmadToB. Kaptuposarth
MOPGOTIOTHYECKYIO CTPYKTYPY MOMBOMHBIX NaHmmadToB. Oxapakre-
PpU30BaTh MOABOAHBLIC YTOAbA U (I)aHI/II/I'IlOMI/IHaHTLI. OTMETHUTH UX I0-
JIOXKCHHUE B CHCTEME CIMHUI] BEPTUKAIBHOTO IMOJAPA3ICICHHSI MOp-
CKOTO JIHA.

OcymecTBuTh NaHAmadTHOE pailoHMpoBaHUE OEperoBOi 30HBI U
menbda. OnpenenuTs MECTO H3Y4YEHHBIX JTaHAMAPTOB B TPEXPAAHOM
CHCTEME CMHUI] — 30HATBHBIX, BEPTUKATBHBIX U a30HATbHBIX.

AHAJIM3 CBA3U PACHPEJAEJEHUS IVIABAIOILETI'O
MOPCKOI'O MYCOPA C OKEAHOI'PAOUYECKUMH
XAPAKTEPUCTUKAMMU B APKTUYECKHUX
MOPAX POCCHH B OKTABPE 2020 T'.

Ioroxesa M.IL2, SIkymes E.B.13

1HO PAH, 2. Mocksa, Poccus
2IrOUH, Poceuopomem, . Mockea, Poccus

3NIVA, 2. Ocno, Hopeeaus
pogojeva_maria@mail.ru

KiroueBbie coBa: 3arps3HEHME MOPCKHUX BOJl, MOPCKOH Mycop,
ApkTuKa.
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[lon mnaBaromM MOPCKMM MYCOPOM MOHHUMAlOT OTHOCHTEIBHO
KpyIMHOpa3MepHyto (pakiuio (> 2,5 cM) MaTepualia aHTpOIIOTEHHOTO
MIPOMCXOXKIEHHS, KOTOPBIII MOXET NEPEHOCUThCA Ha OOJbIINE pac-
CTOSTHHA TE€USHHUSMH, BETPOM U BoHaMu. [loJ miaBarommM MOPCKUM
MYCOpPOM IOAPa3yMEBaIOT MPEKAE BCETO IIACTUKOBBINA MycOp, KOTO-
PBIi Upe3BBIYAHO MEUIEHHO Pa3jaraercsi o CPAaBHEHHUIO C MyCOPOM
U3 IpUPOAHBIX MaTepuanoB. OH MpeACTaBIsET MPSIMYIO YTPoO3y UIs
MOPCKHUX 0OuTaTeNnei U BIOCIEACTBUH pa3aracTcsi Ha MUKPOILTACTHK
(<5 mM). B HacTosmee BpeMst MUPOBasi OOIIECTBEHHOCTh BOCIIPHHH-
MaeT TJIaBaroIIUil MOPCKOM MycOp KaK OJTHY M3 OCHOBHBIX MpoOJeM
3arpsi3HeHust MupoBoro okeana. Mycop oCTyIaeT B MOPCKYIO Cpery
13 MHOTOYMCJIEHHBIX HCTOYHUKOB Ha cyIue 1 Ha Mope. [lomumo nps-
MBIX YIPO3 U1 MOPCKUX OOHMTaTelNel, CBI3aHHBIX, B OCHOBHOM, C 3a-
TJIaTbIBAHUEM MYCOpPa WUJIKU 3allyTbIBAHUA B HEM, MOpCKOfI MYCOp MO-
XKeT OBbITh U XMMHUYECKHM 3arps3HUTENIEM IPHU BBIICICHUU U3 HETO
OTIACHBIX 3arPS3HSIOIINX BEIIECTB, OH MOXKET CIIY’KUTb TPAHCIIOPTOM
AJIA IEPEMCHICHU A NHBA3MBHBIX BUJIOB, IIPEACTABJIATE OIIACHOCTDL IJIA
HaBUTallUK, a TAKXKEC IMOPTUTH SCTCTUYCCKYIO IIPUBJICKATCIBHOCTDH
MOPCKHUX 00BEKTOB, HAHOCS CYLLIECTBEHHBIN YPOH TYPUCTHUECKON NH-
IycTpuu. Mycop MOKET OMyCKaThCs Ha JHO, BBIHOCUTHCS HA IISKA
u 6CpCI‘OBI>IC JIMHUMA WUJIK pasjiaratbCsa Ha MUKPOIUIACTHK, HO 60J'II>IH21$I
€r0 4acTh MOXKET OCTAaBaThCs IJIABAIOIIECH Ha TOBEPXHOCTH MOPSI B Te-
YEeHHUE JUTUTENILHBIX IEPUOJIOB BPEMEHH U IEPEHOCUTHCS Ha OOJIbIINE
paccrosinusi. CeBepHbIii JIenoBUTHIN OKeaH MpeacTaBseT cO00H ysi3-
BUMYIO Cpely C YHHUKAQJIBHON 3KOCUCTEMOM, KOTOpas IOJBEPracTcs
BO3PACTAIOLIEMY AABJICHUIO U3-3a N3MEHEHUS KJIMMaTa, BICKYIIETo 3a
co00i COKpallleHHe JeTHOTO TIOKPOBa M yBEJIUYEHHE aHTPOIOreH-
HOHM Harpy3ku. B HacTosiee BpeMsl JTaHHbIE O MOPCKOM MYCOpPE B
ADPKTHYECKOM pEeruoHe KpaiHe CKyIHBl M HE IMO3BOJISIOT OLEHUTH
MYTH PacHpOCTPaHEHHUsS W UCTOUYHHUKH €ro mocrymjieHus. Takas uH-
¢dopmanusi HeoOXoUMa TS peanu3alid Mep 10 YMEHbBIICHHIO 3a-
IpA3HEHHUS MOPCKON CpeIIbl.

OCHOBHBIMH LIEJISIMU 3TOW pabOTHl ObUIM COOp HOBBIX JAHHBIX O
IJTaBAIOIIEM MOPCKOM MYCOPE M €CTECTBEHHBIX IJIaBAIOMINX O0BEK-
Tax, OpeaABapUTCIIbHAasA OLCHKA YPOBHA 3arpA3HCHUA MyCOPOM U aHa-
JIN3 MOTEHIMAJIbHBIX UCTOYHUKOB MOCTyIUIeHus. PaboTbl Obun mpo-
BeneHsl B 82-M peiice HUC «Akagemuk MctucnaB Kennpimn B cen-
1a6pe-Hoa6pe 2020 r. B benom, bapennesom, Kapckowm, JlanteBsix u
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Bocrouno-Cubupckom Mopsix. PesynbraTsl 3TOro HccieIOBaHUS
MIPEICTABIISIIOT NIEPBBIE JAHHBIE O PACIPEAEICHUH IIJIaBAOLIETO MOP-
CKOT'0 MyCOpa B MOPSIX POCCUIICKON APKTHKH B 3aBUCHMOCTH OT OKe-
aHOTrpaUUECKUX YCIOBHU (TTOIOXKEHUsT BOJHBIX MacC pa3HOTO Mpo-
HCXOKICHUS, OIHMCHIBAEMBIX XapaKTEpHON TEMIIEpaTypou, COJEHO-
CTBIO, PACTBOPEHHBIM KHUCIIOPO0M ¥ pH). [ TaBHBIN BEIBO ATOTO HC-
CIIEIOBAHMS COCTOMT B TOM, UTO IJIABAIOIIKI MOPCKOI1 Mycop ObLI 00-
Hapy>KeH TOJIbKO B BOZE ATJAHTUYECKOrO MMPOUCXOXKAEHHSI, IOCTyIa-
rouieii u3 bapeHnesa Mops, Tie CpeAHss IFIOTHOCTh Ha HAOJII0AaeMbIX
TpaHcekTax coctapisuia 0,92 yacTu/kM?. BocTouyHbIe YacTu mccie-
nosanus, Kapckoe mope, mope JlanteBoix 1 Bocrouno-Cubupckoe
MOpe OBUTH MPaKTHIECKH CBOOOMHBI OT IaBaroninx o0wsexToB. [lo-
CTYIUICHHE C BOJIAMH PEK NPE/ICTABIISIETCA HE3HAUNTEIBHBIM, 110 Kpai-
HEW Mepe, B OCCHHUM MEepUO.

Pabora wactnyro ¢uHAHCHpOBaNach MPOEKTOM MUHHCTEpCTBA
KIIMMaTa 1 okpyxkatomiei cpeast Hopsernn RUS-19/0001 «Co3nanne
PEruoHAJIBHOT0 NMOTCHIIMATIA IJIA U3MCPCHUA U MOJCIMPOBAaHUA pac-
IpeneneHns U NOCTYIUICHU MUKpoOIulacThka B bapeHieBo mope u3
pex u teuennii (ESCIMO)» u Poccuiickum dormom OyHmaMeHTaIb-
HBIC UCCIICJIOBAHMUS, UCCIIEIOBATEbCKUE TPOeKThI 19-55-80004.

I'PAJAIIMU KIACCUOPUKALIMNOHHBIX IIPU3HAKOB
COCTABJIAIOIINX PUCKOB APKTHYECKOI'O
BEPEI'OBOI'O ITPUPOJAOIIOJIB30OBAHUA

Pymsinuesa E.A.L ToroGepuaze I'.I"., Illnaun M.B.2

MATY, 2. Mypmanck, Poccust
2CIT6I'Y, 2. Canxm-ITemep6ype, Poccust
gogoberidze.gg@gmail.com

KawoueBble cioBa: PUCKHU 6epeI‘OBOI‘O IIPUPOAOITI0JIB30BaAHNS,
KHaCCH(bHKaHHOHHLIe NOpU3HAKH, rpajaluu, ApKTI/IKa.

Apxrrueckas 3oHa Poccutickoit @eneparuu (A3PD) u ee 6epero-
Bas 30HA IMOJIBEPTalOTCs YCUIMBAIOIIEMYCSI aHTPOTIOTCHHOMY M TeX-
HOTEHHOMY BO3JICHCTBUIO HAPSIY C TII00AIBHBIMH KIMMAaTHYECKIUMHU
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HU3MEHEHUSIMH. DTO MPUBOAUT K CYLIECTBEHHOMY POCTY MPHUPOTHBIX
U TEXHOI'CHHBIX DHUCKOB IPHPOJOIONIL30BaHUs. ABTOpamu Oblia
IpeUIoKeHa Kiaccu(UKAlMOHHAs CHCTEMa, ONpelessonas BUIbI,
HUCTOYHUKH, CPepbl AEHCTBUS U IPOCTPAHCTBEHHBINH MacITad CoCTaB-
JSIIOIIMX PUCKOB aPKTUYECKOro OEperoBoro Npupoaonois3osanus. B
JAHHOM HCCIIEI0BAaHUH, 0a3UpysCh Ha OCIEN0BATEILHOCTH PUCK-HC-
TOYHHK — PUCK-(DAKTOP — PUCK-00BEKT, PACCMOTPEHBI KJacCU(pUKaIIH-
OHHBIE TIPU3HAKH U TPaJalliy BO3JCHCTBUI COCTABIISIIONINX PUCKA HA
3JIEMEHTHI aPKTHUYECKHX OEPEroBbIX KO-COLUO-3KOHOMHYECKUX CH-
CTEM.

Puck-uCTOYHHK pacCMOTPEH MO TpeM KIacCU(PHUKAIMOHHBIM TPH-
3HAKaM:

— HEMOCPEACTBEHHBIM HCTOYHUK HPOSIBICHUS PHCKa (IPUPOI-
HBIE, KIIMMAaTH4YECKUE, TEXHOI'CHHBIE, COLIUAIbHO-?)KOHOMUYECKUE);

— CTENeHb YNPaBISIEMOCTH IO CHIKEHHUIO PUCKOB (ympaBiisie-
MbI€, OTPAHUYCHHO YITpaBJsieMble, HEYTPaBIsieMbIC);

— HEMOCPEACTBEHHOE OTHOLICHHE K OEeperoBoil IKO-COLMO-3KO-
HOMHYECKOH cucTemMe (BHYTPHCHCTEMHBIC, BHEIITHUE).

Puck-daktop paccMOTpeH MO UeThIpeM KiacCH(UKAIMOHHBIM
MPU3HAKAM:

— TPOCTPAHCTBEHHBINM MacITad mposiBiIeHUs (JIOKAbHBIE, MECT-
HEIE, pErHOHANILHBIC, TIIO0ATBHEIE);

— BpEMEHHOH MacuTad BO3JIEHCTBUS (KpaTKOCPOUHBIE, CpEaHe-
CpOYHBIE, JONTOCPOYHBIE);

— CTEMeHb IMPOTHO3UPYEMOCTH (IIPOTHO3MPYEMbIE, YACTHYHO
MPOTHO3UPYEMbIE, HEMPOTHO3UPYEMEIE);

— YacToTa BO3HHKHOBEHHs (SAWHUYHBIC, PEAKHE, PETYISIpHbIE,
YJacThIe).

Puck-00beKT paccMOTPEH 1O MATH KJIAaCCU()UKALIMOHHBIM MTPHU3HA-
KaM:

— HEIMOCPEACTBEHHBIH 00BEKT (PEIMITHEHT) PUCKA (COIIHAIBHBIE,
MIPOM3BOCTBEHHBIE (IKOHOMHUECKHE), IKOJIOTUUECKHE);

— KOJMYECTBO OOBEKTOB (PELETUEHTOB) PHCKa (SIUHIYHBIC, JTH-
MUTHPOBAHHBIE, YaCTHIE);

— BO3MOXXHOCTb HMHIYLHMPOBAaHHUS MOCIEIOBATENbHON LEMOYKH
PHUCKOB (BBICOKasI, CpeHsIst (HEBBICOKAs ), HU3Kasl);
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— creneHs (CTaauu) HHAYIIMPOBAHHOCTH B IIETIOYKE PHCKOB (TIep-
BUYHBIE, BTOPHYHBIE);

— pasmep (TsDKecTh) ymiep0a U MOCIeICTBHI pearn3aui coObl-
TUs (He3HAYUTEIbHBIE, CYIIIECTBEHHbIE, 3HAYNTENbHBIC, KaTacTPO(u-
YECKUE).

PaccmoTpennbie knaccuukauoHHbIe TPU3HAKK U TPalallii CO-
CTaBJIAIONINX PUCKA, BUIOB M CTETIEHN UX BO3JICHCTBHS HA DIIEMEHTHI
APKTHYECKUX OEPETOBBIX IKO-COMHO-IYKOHOMUYECKUX CHCTEM BaXKHBI
JUIsl ydeTa TIpU OIICHKE MHTErPabHOTO MoKa3aTessl prucKa IJisl Teppu-
TOPHAIBHOTO 00BEKTa OEPETOBOI CHCTEMEL.

Hccnenoanne BhimonHEeHO Tpw (hHAHCOBOH moanepkke PODU
B paMkax Hay4yHoro npoekra Ne 20-05-00312.

K BOITPOCY O PAIIMOHAJIBHOM HUCITIOJIB3OBAHUUN
PEKPEAIIMOHHBIX PECYPCOB MOPCKHX
HOBEPEXKXNU POCCUUCKOU ®EJEPALIMU

Canun A.1O.

T'OHH, Poceuopomem, Mockea, Poccus.
eather86@mail.ru

KnioueBble cioBa: pexpearys, MOpCKUe Oepera, TypHCTHYECKHE
MOTOKH, HEOIaronpusTHBIE W OMACHBIE SBICHUS MPHUPOIbI, adpasusi,
MPUPOAHBIE TaHAA(THI, SKOJIOTHIECKUN TYpU3M.

TpauIIHOHHO MOPCKHE TTOOEPEXKbs — €CIIM PUHUMATh BO BHUMA-
HHE U PECypChl MOPsI, H PECYPCHI CYIIH — PACCMATPHBAIOTCS KAK HC-
TOYHHUK B MEPBYIO OYEPEIbh OMOJIOTHYECKUX U MUHEPAIbHBIX PECyp-
COB, K TOCJICTHUM OTHOCUTCSI IPEXKIE BCEro ra3 U HehTh HAa HEKOTO-
PBIX y4acTKax Ienbga, a TAKKe MeCOK, rajibka U MPOoYHe OTI0KEHHS,
KOTOPBIE HCIIOJB3YIOTCA B Ka4€CTBC CTPOUTCIIBHBIX MaTCpHaliOB, U
BCTPCHAIOTCA MPAKTUYCCKH ITOBCEMECTHO (HpO HUX CJICAYET IOMHUTD,
YTO MX HCIIOJBb30BAaHUE MOXKET OKa3blBaTh HEraTHBHOE BIIMSHHE Ha
TMHAMHUKY Oeperos).
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OnHaxko B mocnenHee BpeMsi Bce OoJiblliee 3HaYeHHE MPUOOPETAIOT
HHBIE PECYPCHI, CBSI3aHHbIE C MOPCKUMH IOOEPEKbIMH, CPEIU KOTO-
PBIX MOXKHO Ha3BaTh U pekpeanuoHHble. CTeNeHb UX BBIPAKEHHOCTH
CHJIBHO OTJIIHMYAeTCsl OT MOOepexkbsl K MOOEPEKbI0, TEM CaMbIM 00Y-
CJIaBIIMBAs Pa3INYHYIO UX IIPUBIEKATEIBHOCTD JAJIS OTABIXA U Pa3HBIN
Ha0oOp BUAOB pEKpealuy, NOTCHIHAIBHO BO3MOXHBIX Ha TOM WM
WHOM yuacTke Oepera. Hanbomnbiryto Ba)KHOCTh UMEIOT IPUMOPCKHUE
TEPPUTOPHUH C TEIUIBIM KJIMMATOM, HauboJiee MOMyIsIpHbIE Cpelu Ty-
puCcTOB (OCOOEHHO B CiTydae HaJIMYUS TPAHCIIOPTHOU W peKpearioH-
HOW MHQPACTPYKTYPbI) — UMEHHO MX peKpealioHHbIE Pecypchl HeoO-
XOJIUMO HCIIOJIb30BaTh MAKCUMaJIbHO OEPEXKHO U paimoHaibHo. K Ta-
KuM peruoHaMm B Poccun otHocutcst KpeiM, mpoune 6epera YepHoro
1 A30BCKOTO MOpsI, TpuOpexHas 30Ha Kacmuiickoro Mopsi, B MEHb-
el crenenu — bantuiickoro Mopsi, a Takke Oepera 10XHOH 4acTH
ITpumopckoro kpast. X mpuBnekaTessHOCTh Uil Typu3Ma o0yciaBs-
JIMBAET CPABHUTEIHHO MOIIHbIE TYPUCTHYECKHE MOTOKH Ha 3TH Oe-
pera, 4To, B CBOIO OUYEPEIb, BJICUET Pa3BUTHE PEKPEALIMOHHOM, TpaHC-
MOPTHOM ¥ HMHON MHPPACTPYKTYPBI, U IPUBOAUT K YCUIICHHUIO BO3/ICH-
CTBHS YeJIOBEKA Ha NPUPOIHbIC JaHAMA(TEL. MOXXHO BBIIEIUTH Clie-
JYIOIEe HETaTUBHBIE TOCIECTBHS 3TOTO BO3AEHCTBHA:

1. AxtuBuzanusi HeOJIaroNpUSATHBIX M OMACHBIX SIBJICHUH IpH-
pOIbI, HalpUMEp, JUHEHHOW 3pO3UH, A0Pa3HOHHBIX M CKIOHOBBIX
MIPOLIECCOB, KOTOPBIE YaCTO IMPOBOLMPYIOTCA YEIOBEKOM. B dacTHO-
CTH, OIOJ3HU aKTUBU3UPYETCS IOCIE TaK HAa3bIBaeMON MOJPE3KH
CKJIOHOB B XOJIC CTPOWTENIFHBIX Pa0OT Ha HHUX, aOpa3HOHHBIE MPO-
LIECCHI - TIOCIIE U3BSTHS IPYHTa U3 OEperoBoi 30HBL, a CBEICHHUE Ape-
BECHOM PacTUTENBHOCTH MPOBOLMPYET JIMHEHHYIO 3PO3HI0.

2. CHWKXEHHe 3CTETHYECKOTO MOTEHIIHANa JIaHAIa(TOB IPUOpeK-
HOM1 30HBI, B YaCTHOCTH, BCIIEACTBHE HX 3aCTPOMKH - «T.H. BU3yaJIbHOE
3arpsi3HEHNE», BEIb 4YacTO CTPOCHHSA HE «BIIHCHIBACTCA» B JIAH-
madTer; @ TAKXKe W3-3a MOSBICHHUS CTUXHUIHBIX CBAaJIOK MycCOpa U T.J.

3. AuTpormoreHHas TpaHcGOpPMaLUs HPUPOAHBIX JAHAIA(TOB,
CHIDKEHHE X ycToiunBocTH. CHI>KEeHHe OMopa3HooOpa3usi, ociabie-
HUSL DKOJIOTHYECKOTO KapKaca TeppUTOPHH, MCUE3HOBEHHE MHOTHX
BHJIOB PACTEHUH M JKUBOTHBIX WJIM COKPAIIEHNE UX YHCICHHOCTH.

JU1d pallMOHaJIBHOTO HCIIOJIBb30BaHUS PEKPEAllIOHHBIX PECYPCOB
MIPUMOPCKUX TEPPUTOPUN PEKOMEHTYETCA:
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1. IlepepacnpeneneHue TYpUCTUYECKUX IOTOKOB B IPOCTPAHCTBE
¥ BpeMeHH. PaBHOMepHOE pacIipeielieHre PeKpeaHTOB M0 MOPCKHUM
MOOEPEeKbIM TO3BOJUT CHU3UTh HArPy3Ky Ha TPUPOJHBIC JIaH]-
madTel 63 YMEHBIIICHUS TYPUCTHUSCKOTO TIOTOKA.

2. Pa3zBuTHe «maAsmux» BUIOB TypHU3Ma, HAIPUMEp, SKOJIOTHUe-
ckoro. CHIKEeHHE YHCICHHOCTH PEKPEaHTOB MOYKET HEraTWBHO CKa-
3aThCs KaK Ha CAMUX TYPUCTAX, TAK U Ha DKOHOMHKE PEKPEAIMOHHBIX
PETHOHOB, a pa3BUTHE TAKWX BHUIOB TypH3Ma IO3BOJIUT CHU3UTH aH-
TPOIIOTEHHYI0 HAarpy3Ky Ha MPHUpPOAHBIE NaHAmAPTH 0e3 yMeHbIIe-
HUS YACIICHHOCTH PEKPEaHTOB.

3. YueT HeopraHu30BaHHOH pekpeanuu. B OoNbIIMHCTBE peKpea-
[IMOHHBIX MPUMOPCKUX PErnOHOB Poccuu pa3BuTa Tak OpraHu30BaH-
Hasl, TaK ¥ CAaMOCTOSITeIbHAs, WJIK HEOpraHU30BaHHas pekpeanus. Ca-
MOCTOATCIIBHBIX TYPUCTOB YUYHUTHLIBATH 3aMETHO CJIOKHEEC, HO 3TO
HE0O0XO0IMMO IS OLIEHKH aHTPOIIOTEHHOTO BO3JEHCTBHSA HA TIPUPO/I-
HbIE TaHIIa]THI.

UAEHTUOPUKALNUS HEQ@TSIHOI'O 3AT'PSI3BHEHWA
B CEBEPO-3AITA/THOU YACTH
KACIHCKOI'O MOPS B 2020 T.

Ceeramesna JI.P. ', Croabnukosa H.B. ', Ky3un A.B.?

Y«Kacnuiickuii mopcroii nayuno-ucciedosamenbekuii yenmpy,
2. Acmpaxamns, Poccus
21 YKOHUH-HMDMHGGOﬂJfCCKHe(Z)mb», 2. Acmpaxamns, Poccus
svetashevadr@yandex.ru

Kirouesbie ciioBa: Ceepubiii Kacnuii, HeTsiHBIE YriIeBOJOPOABI,
IKOJIOTUYECKHIT MOHHMTOPHHT, HUCTOYHHUKH 3arpsi3HEHUs
YTJIEBOOPOIaMH.

MHoroo0pasue HCTOYHUKOB 3arpsi3HEHUS] MOPCKOH cpelibl HedTs-
HbIMH yriaeBogoponamu (HY) ctaBut B psit mepBooUepeIHBIX 3a/1a4y
WACHTU(QHUKAINY HeTSIHOTO 3arpsi3HEHHS MIPY IJIAHUPOBAHHUH MTPUPO-
JIOOXPaHHBIX MEPOIPUATHN. 3HAYUTEIbHBIA BKJIaA B 3arps3HEHHE
MOpPCKUX 3KocucTeM HY BHOCAT NpHpPOIHBIE UCTOYHUKH, K KOTOPBIM
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OTHOCAT OMOCHHTE3 U pacnaj CIOKHBIX OPraHUYeCKUX COEANHEHHN
IIPUPOAHOTO MIPOUCXOXKIEHHS, a TAKXKE BBIXOJ] (DIIFOMIOB U3 I'e0JIOTH-
YECKUX Pa3JIOMOB 3€MHOM KODbI, TAK Ha3bIBAEMbIE «BBICAYMBAHUS
HeTH.

M5t onipeniesieHysl CTENeH! BIMSAHUS HUPOT€HHBIX HCTOYHUKOB HC-
MOJIB3YETCSI  COOTHOIICHHWE «aHTpororeHHex» (mupen (II) +
oens(a)mupen (BI1)) k «npupoaaeiM» (henantpen (@) + xpusen (X))
nonuapoMaTuyeckux yrieBonopoqoB (ITAY). CooTHomeHne MexIy
«aHTPOTIOTEHHBIMI» B «IIPUPOIAHBEIMI [TAY, mpeobnaganue coenn-
HEHWH aNKWIBHBIX TPYIN YyKa3blBaeT Ha MPEHMYIIECCTBEHHO ecTe-
CTBEHHOE NPOUCXOXkKAeHUEe apeHoB. C MOMOIIBI0 Xpomarorpadu,
3Has YIJIEBOJOPOAHBIA cocTaB cMecu HY, MOXXHO cKa3aTh, K KAKHUM
HMMEHHO He()TEeNpOIyKTaM OTHOCUTCS JAaHHOE 3arpsi3HEHHUE, YTO 03~
BOJISICT BBISIBUTH UCTOUHUK 3arpsi3HeHus. [ yCTaHOBIIEHHS UX TIPO-
UCXOXKACHUS 3PPEKTUBHO NCTIONB30BaHUE COOTHOILCHUHN ONIpeeNIeH-
HBIX TOMOJIOT'OB, MAPKUPYIOLINX HX COCTaB, HAIIPUMEP, OTHOLICHHHA
KOHIIGHTpaluii (eHaHTpeHa W aHTpaleHa uiu (IyopaHTeHa M IH-
pena. K nmpumepy, BenmMuMHa COOTHOIICHUSI KOHICHTpaUUi (eHaH-
tpena (D) u anTparena (A) >10 yka3plBaeT Ha MPUCYTCTBHE METPO-
reHubix [IAY u unTeHcuBHbIN quareHe3. COOTHOIIEHUE KOHIICHTPa-
it Hadranuna (H) u ¢penantpena >1 o3HauaeT HOBOE MOCTYIICHHE
He BbiBeTpeHHbIX HIT.

Ilo pesynbraTaMm HNpPOM3BOACTBEHHOI'O 3KOJIOTMYECKOTO MOHHUTO-
PHMHTA Ha JTHIEH3HOHHEIX yuacTkax 000 «JTYKOWJI» BecHoii 1 oce-
Hbto 2020 r. mpoBenens! uccienoBanus [IAY B coctaBe cmecu yrie-
BOJIOPOJIOB.

Conepxanne nmupeHa B 2020 1. ObLIO HIDKE TIpejiena OOHapYKEHUS
AHATTMTUYECKUM METOJIOM. beH3(a)peH perucTprupoBaics TOJIbKO B
MOBEPXHOCTHOM ropu30HTe B BeceHHui nepuon (0,00003 mxr/m). 3na-
yeHns ()eHaHTPEHa BECHOW YBEIMUYUBAIOCH ¢ riyouHoit ot 0,006 mo
0,007 wmxr/m, a oceHbto, HaoOOpoT, ymenbmanock ot 0,006 no
0,005 mkr/n. KonmuectBo xpu3eHa B 2020 r. HE MPEBBIIIANIO MTOPOTra
YyBCTBHUTEJIbHOCTH METOAA KOJTMUYECTBEHHOI'O XUMHYECKOTO aHAIIN3a.
AwnTpartieH 3a)MKCUPOBaH TOJBKO B TOBEPXHOCTHOM TOPH30HTE, BEC-
Ho# u ocenpio cocraBub 0,003 u 0,002 Mxr/nm coorBercTBeHHO. KOH-
LeHTpauusi HaTaarHa BECHON B NMOBEPXHOCTHOM CJIO€ COCTaBHJIA
0,03 mkr/n, B mpugorHoM — 0,04 MKI/j1, B OCEHHUH NEPUOJ C TIyOu-
no# m3mensuiack ot 0,01 mo 0,04 mMxr/m.

453



Cexuust 3 «PaunoHabHOE UCIOIB30BAHUE PECYPCOB MOPCKOM CpesibD»

OTtHomenne cyMMbl TpeHa u OeH3(a)mupeHa Kk cymme (eHaH-
TpeHa U Xpu3eHa, He npeBbimasinee exuHuIly (ot 0 mo 0,005), roBo-
PUT 0 IPEUMYIIIECTBEHHOM BKJIAJIE TPUPOIHBIX UCTOYHHUKOB B 3arps3-
HEHHE MOPCKOH cpelibl BecHOW U oceHbl0. COOTHOLIEHHE KOHIIEHTpa-
nuii peranrpena (P) u antpamnena (A) (O/A=186) BecHOM B MOBEpX-
HOCTHOM CJIO€ CBHIETEIHCTBYET 00 aKTUBHOM mocTymuieHun HY u3
TOPHBIX TIOPO] ¥ IPe0Opa30BaHUM PHIXJIBIX 0CaIKOB. OCCHBIO TaAHHBIC
npornecchl 3amemstiores (O/A=3,1). B 2020 r. crabuiapHOE COOTHO-
menne H/® >1 cBuaeTensCTBYeT O MMOCTOSHHOM ITOCTYIUIEHUN «CBE-
xux» HY. OmHako eciiu B BeCEHHUI TIEPUO/T B IOBEPXHOCTHOM H IPH-
JIOHHOM TOPHU30HTE 3TOT IMOKa3aTellb HaXOJIUTCS Ha OJHOM YPOBHE
(H/®=6,1-6,7), To oceHbI0 OCTyIUIeHUE «cBexkux» HY B mpuaoHHBIH
cinoii (H/®=8,2) nporcxouT UHTCHCUBHEE, YEM B MOBEPXHOCTHOM
(H/®=2,1).

H30TOIIbI PAIUS U BUOT'EHHBIE BEIIECTBA B
ICTYAPHUMN P. PA3JOJIBHOU (AMYPCKHNU 3AJINB,
ANOHCKOE MOPE) B IEPUO/] JIETHEI'O TABOJKA

CemkuH ILIO., Tumenko I1.51., Yapkun A.H.,
IHasaosa I'.}FO., Auncumona E.B., bapadanmukos 10.A.,
Tumenko ILIL, IlIBemoBa M.I'.

TOH JIBO PAH, 2. Braouseocmox, Poccus
pahno@list.ru

KiroueBble caoBa: scTyapuii, paanoHykmuasl: 22Ra, ?*’Ra, ?’Ra,
OMOTEHHBIE BEIIECTBA, JMHAMHKA BO/I.

Ha6op usoronos ?*Ra, ??°Ra, ?’Ra ?*Ra, ¢ neproaom moJypac-
maga 3,6 u 11,5 cyrtok, 5,7 u 1600 et COOTBETCTBEHHO MO3BOJISIET
yCTaHABJIMBaTh BPEMEHHBIE MACIITa0bl OHOr€OXMMUYECKHX MPOLEC-
COB B NPHOPEkKHO-MOPCKHMX aKBATOPHMAX MOJ BIMSHHEM DPEYHOIO
CTOKa, 0OMEHA TIOPOBBIX BOJI U Pa3rpy3Ku IPyHTOBBIX BOA. [loaToMy
1eJb JAHHOM pabOoThl — BBIABUTH JTOMUHHUPYIOIINE HCTOYHUKU U U3Y-
YUTH PacIpeieieHHe U30TOIOB Pajiisi COBMECTHO C OMOTEHHBIMH Be-
IIECTBAMH B 3CTYapHH peKH Pa3IoibHOl B TABOIKOBBINA PEXKUM.
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Tpancrpannunast pexa Pasnonbuas (Kutait — [Ipumopckuii kpaii
P®) BmagaeT B ceBepHY0 9aCcTh AMYpPCKOTO 3aJINBa, KOTOPBIA PACIIo-
JIO)KEH B CeBEpO-3amagHoi yacTu SmoHckoro Mops. CpeaHuii pacxon
peku 3a nepuon ¢ 2008 mo 2018 — 97,8 m¥/c. B BoaHOM pexume p.
Pa3nonbHOI BRIIENAETCS yCTONYNBas 3UMHSISI MEKEHB CO CpeTHEME-
CAYHBIM pacxooM B (espaie — 3 M%/c. MakcMMyMBbI pacxoia HabIro-
NAIOTCS B IEPUOJI TABOJIKOB JIETOM M 0CeHbH0, peBbimas 3000 M%/c B
OTICIBHBIE TOBI.

C 29 urons 1o 1 uroitst 2020 r. 611 0TOOPAHBI ITPOOBI BOMKI C IIPH-
JOHHOTO M TIOBEPXHOCTHOTO TOPU30HTOB B 3CTyapHUU NPH PACXOie
peku 400 mM%/c. C HCTIOJIB30BAHUEM CHCTEMBI 3a1EP/KAHHBIX COBIAJIE-
uuit (RaDeCC, USA) mpoBeneHsl n3MepeHus: pacCTBOPEHHBIX H30TO-
1OB pajus. bruoreHHbIe BeIIecTBa ONpeaessui KOJTOPUMETPHISCKIM
MetogoM. Conenoctb u3Mmepsuin Ha conemepe Guildline Autosal
8400B (Guildline Instruments, USA). [Ins momydenus mpoduieit
TeMIIepaTypbl, COJICHOCTH, MyTHOCTH, OCBEIIIEHHOCTH M KHCJIOPO/Ia Ha
KaXKI0M cTaHIMK ncronb3oBanu npodurorpad SBE 19 plus (Sea-bird
Electronics, USA) u ontuyeckuii natuuk kuciopoaa ARO2-Infinity
(JFE Advantech Co., Ltd., Japan).

KonuenTpanus B3Becu B peke Obuia 6onee 1000 mr/m. YcraHos-
JeHa mpsAMas Koppensanusa 22°Ra ¢ MyTHOCTBIO BOJ. MakcumalbHas
akTMBHOCTh 2Ra — 163+0,03 dpm 100 L mabmonanace B paiione
ycTbeBoro 0apa mpu coneHoctH 13,2 %o, a MUHMMaIbHAS aKTUBHOCTh
— 40+0,03 dpm 100 L B npuaoHHBIX BOJAax NPHEMHOIO Oacceiina ¢
coneHocThIO 32,8 %o. [TosTOMy nocrymuienue ®Ra BeposTHO CBA3aHO
C JecopOuuei U3 B3BEHIEHHOTO MaTepHala, MOCTaBISIEMOTO PEKOH.
3aBHCHMOCTH akTUBHOCTH “2’Ra m ?**Ra or MyTHOCTH He Habona-
nachk. YCTaHOBJIEHO, YTO OCHOBHBIM HMCTOYHHMKOM PaJUOHYKIHJIOB
224Ra ABNAIOTCSA JOHHBIE OCAIKH. 3aBUCUMOCTh “docdarel — 22“Ra” u
«aMMOHUH — ***Ra» J1eMOHCTPUPYET OJHOBPEMEHHBIN pocT 2Ra u
OMOTEHHBIX BEIIECTB B MPUIOHHBIX BOJIAX BJOJb 30HBI CMelieHHs. B
BOJIaX C MAKCUMAJIbHOM aKTMBHOCTBIO 22*Ra (65.41+0.68 dpm 100 L)
oOHapyXeHa MaKCHMalbHas KOHIICHTpAIUs aMMOHWUSI
(8,01 MKMOJIB/IT) TIPH KOHIEHTPAIIUK B PEKE OKONIO 2,5 MKMOIB/IT U
¢dbocdaros — 1,9 MKMOJIB/JT ITPH aHAJIOTUYHON KOHIICHTPAIIMU B PEKe.
Pacnpesenenue miIoTHOCTH MOKa3bIBA€T CYIIECTBOBAaHHE KOMIIEHCA-
IUOHHOTO MTOTOKA MPHUIOHHBIX BOJI C TITYOHHBI 20 METPOB JIO TITYOHHBI
8 MeTpoB. DTOT NOTOK (hopMHUpyeTCs B Oe3BeTpue 3a cueT d¢dexra
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BOBJICYCHUS] CTOKOBBIM TEUCHHEM Ha MHUKE MaBojKa. B kommeHcany-
OHHOM TIOTOKE IT0 MEpe €ro JBHXCHHUS HAJ[ THOM ITPOUCXOIUT HAKOTI-
nenue ?*Ra, pocaTos 1 aMMOHMs ¢ (POPMUPOBAHUEM MX OJHOBpE-
MEHHOTO0 3KcTpeMyMa. IlocTyrienue n3otonos 2“Ra M GMOTeHHBIX
BEIIIECTB B MIPHOHHBIN CIIOH YCTHEBOTO B3MOPBSI CBS3BIBACTCS C OHO-
vpperanue, a Takxke OMOTypOamueld MOIUXeT, HanOOJbIIas TUIOT-
HOCTB MOCEJIEHUS KOTOPBIX MPOCTPAHCTBEHHO COBIIA/IACT C AKCTPEMY-
mom 2Ra.

Pabota BrIMTOTHEHA TIpH PUHAHCOBOW ToAepkKe rpanTa [Ipesn-
nenta Poccuiickoit ®eneparyu (mpoekt MK-153.2020.5).

PEKPEALIMOHHBIE KJINMATUYECKHUE YCJOBUS
BEPEIOBOM 30HbBI YEPHOI'O U A3OBCKOI'O MOPEN

Ceprun C.41., Laii C.H. Hlanosasosa A.C.

Qunuan PITMY, 2. Tyance, Poccus
alina.29.2011@yandex.ru

KuaroueBbie ciioBa: YepHoMopcko-A30BckHil peruoH, beperosas
30oHa YepHoro um A3zoBckoro mopeil, CyOTpONMYHOCTH KiIMMaTa
IIpuuepHomopbst u IlpuaszoBes, PekpealOHHBIE KIMMAaTHYECKHUE
pecypcbl HepHOMOPCKO-A30BCKOI'O PETUOHA.

OKkoHOMHKa cTpaH UepHOMOPCKO-A30BCKOTO PErHOHa, KaK H3-
BECTHO, B OOJIBIIION Mepe 3aBHCUT OT €CTECTBEHHBIX PEKPEallMOHHBIX
pecypcoB.

BaxxHoe 3HaueHue 37echb UMEIOT KIIMMATHYEeCKUE YCIIOBHS, OCO-
O0eHHO B TpuOpex)HOH u OeperoBoit 30Hax. OHU OCHOBATENBHO H3Y-
YeHBI, HO OCTAIOTCS OOBEKTOM HCCIICIOBAHUI PETHOHATIBHON H MEIIH-
LIUHCKOH KimMarosiorud. Liens paboTbl — mononHeHne 3HaHUK O BO3-
MOXHOCTAX PEKPCAIMOHHOI'0 MCIOJb30BaHUA KIIMMATUYCCKUX YCJI0-
BHI pErHOHA.

B kadecTBe BaKHOIO MOKa3aTessl KIMMATHUECKUX YCIOBUH, IPU-
MEM HHJACKC BHYTPUIOAOBOI'0 paCHpE€ACICHUSA OCAOAKOB, KOTOpBIﬁ
onpeaessaeTcs mno Gopmyse:

Uap = (Pw—Pc) / Pa.
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3neck Uap — paccMmarpuBaemsblii uaaekc, Pw u Pc — ocanku 3a ten-
JIO€ U XOJIOAHOE monyroaus, P — ocanku 3a rog. B ymMepeHHBIX Kin-
MaTudeckux mnosicax Wsp Moxert BapsupoBath oT 1 70 0, a B cyOTpoO-
nuueckux 30Hax — oT 0 go -1 (Ceprun, 3emios, 2015).

3nauenus Map BmomHe corinacyloTcsi ¢ JaHHBIMH O TeMIIepaTyp-
HBIX YCJIOBUSIX B PETHOHE. 32 HEMMEHHEM MECTa OTMETHM TOJBKO TOT
(akt, 4TO JIETHSS (MIOJIbCKAsl) TEMIIEpaTypa U WHACKC BHYTPHUIOJIO-
BOT'0 X0/Ia OCAJIKOB MTOYTH HE PA3IMYAIOTCS MEXTY YaCTIMU PErHoHa.
Ho 3umHue TteMmepaTyphl CYIIECTBEHHO Pa3IU4arOTCs [0 TEPPUTO-
PHUU U BIUSHUIO PEKPEAIIMOHHBIX PECYPCOB.

CoracHO U3y4eHHBIM JTAHHBIM B A30BO-UepHOMOPCKOM PETHOHE
CyOTpONMYECKHN KIIMMAT BTOPTaeTcs B MPeeIbl YMEPEHHOTO KITMMa-
THYECKOTO MMosica. ITo 00JIee BCETO BRIPAXKEHO B FOKHON M BOCTOYHOM
yacTsax peruoHa. B 3amagHol, cpeiHeil U CeBEpPHOM €ro 4acTsiax UMEET
MECTO IUIaBHBIN TIepexo[l 3HadeHui Map yMepeHHON 1 cyOTpormye-
CKOM 30H. B 11e510M KJIMMaTH4YeCKue YCIOBUS pacCMaTpUBaeMoro pe-
THOHA OJarONMPHUATCTBYIOT Pa3BUTHUIO €0 PEKPEallMOHHON CIieUau-
3aIIuH.

OILIEHKA OBMEHHBIX ITPOIIECCOB B MOPCKHNX
YCTBAX PEK 11O HATYPHBIM JIAHHBIM
(HA TIPUMEPE YCThS P. YEPHOI)

Caenuyk K.A., MunbkoBckas P.S1.,
AnToHeHKOB /I.A., Yenbikenko A.H.

MI'U, 2. Cesacmononw, Poccus
skira@mhi-ras.ru

KittoueBsie ciioBa: BoJ10-, TEIIO- U CONIEOOMEH, YCThe p. UepHOH.

IIponecc B3anMOAEHCTBUS PA3HOPOAHBIX BOJ B YCThSIX PEK HOCHUT
KOHBEKTHBHO-AM (P y3noHHBIH XapakTep. [Ipu cpenHux ruapoMeTeo-
POJIOTUYECKUX YCIOBHAX OTMEYAETCsl pa3HOHANpaBICHHBIM aJBEK-
TUBHBIN NIEPEHOC BOJBI, TEIJIA U COJIEW, UTPAIOIIUM BaXKHYIO POJIb B
(hopMHpOBaHUH pEeKHMMa U KadecTBa BOABI. J{J1sl ero KOMM4YeCTBEHHBIX
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OIIEHOK pa3paboTaH airopuTM H MPOrpaMMa pacyeTa, a TaKKe BbI-
TOJIHEHA OIIEHKA Pa3HOHAINPABIECHHBIX PACX0I0B BOIBI (), Tera (qy)
U conelt (0c) aHATUTUIECKUM METOJIOM C MCIOJIb30BaHMEM HATYPHBIX
JaHHBIX B ycThe p. YepHOil.

AHanu3 HATYPHBIX JaHHBIX [TOKA3aJl, YTO PACXOXKACHHS MEXKIY Be-
JTUYAHAMHY, TTOTyYeHHBIMHU TPU CHHXPOHHBIX H3MEPEHHUSIX B CTBOPAX
pa3nuYHbIMU IPUOOpaMu, UHOT A nocTurarot 2—17 %. OueBuaHO, 3TO
CBSI3aHO C OTCYTCTBHEM ITOBEPOK MPHOOPOB WM CYIIIECTBEHHOUW H3-
MEHYHMBOCTBIO XapaKTEPUCTUK CPEIbl, YTO MOTPeOyeT yBETHUCHHS
BPEMCHH BBIICPKKH U3MEPUTEIIS B TOYKE JJIs TMOTy4YeHUs OoJiee J10-
CTOBEPHBIX PE3YJIbTATOB.

J1 mpoBepKH TOYHOCTH OIIPEIEICHNST OOMEHHBIX COCTABIISIOITIX
AQHAJTMTUYECKUM METOJIOM HCIOJIb30BaIcs Tpapuueckuii MeTo/I.

[pennaraemplii cmocod ONEHKH COCTABISIONIMX OOMEHHBIX MPO-
IIECCOB TI0 HATYPHBIM JaHHBIM MOXXET OBITH HUCTOJB30BAaH B JIFOOOM
CTBOPE MOPCKOTO yCThsI PEKH.

TEOXHUMMSI COBPEMEHHBIX OTJIOKEHUN
BBIT'O3EPCKOI'O BOAJOXPAHHUJINIIA, BOJOCBOP
BEJIOI'O MOPS (APKTHYECKAS 30HA P®)

Cayxoscknii 3.1.12, Beakuna H.A.2, Iloraxun M.C.}

urrinc KHI] PAH, 2. Anamumpwi, Poccus
slukovsky87@gmail.com
2Uncmumym 2eonoeuu KapHIL] PAH, 2. I[Temposzasoock, Poccus
SUBIIC KapHI] PAH, e. [lempo3sasoock, Poccus

KuaroueBble cJjioBa: JOHHBIE OTJIOKEHUS, TSDKENble METaJlIbl,
Brirozepckoe Bogoxpanwmie, ypobanusamnus, Apkriudeckas 30Ha PO.

HccnenoBanpl coBpeMeHHBIE JOHHBIE OTIIOXKEHUS BbIrozepckoro
BOJIOXPaHMIIMILA, PACIIONIOKEHHOTO0 B LEHTPaJIbHON 4yacTu Pecrmy0-
muku Kapenuu (CeBepo-3anan Poccun, Apkrudeckas 3oHa P®). [lan-
HO€ BOJIOXPaHWIIHUINE SIBJISIETCS YacThi0O BojocOopHOTro Oacceiina be-
JIOTO MOPSI U COETMHEHO ¢ HUM benomopo-bantuiickuM kananoM. Bei-
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ro3epckoe BOAOXpaHWIHIIEe cydoxoaHo. Ha ero Oeperax pacmosno-
xeHpl T. Cerexxa U nrr HagBounpl, nemirono3Ho-0yMaxHbI KOM-
OWHa, aFOMIHHUEBBINA 3aBO U TeturoneHTpans (TOL).

JloHHBIE OTIIOKEHUSI OTOMPANTHCEH MPH MOMOIIH MPOOOOTOOPHHUKA
Limnos. Bcero 66110 H3y4eHO 5 KOJIOHOK OTJIOKCHHU I MOIITHOCTBIO 710
42 cm. I'parcocTaB 0cagKoB HCCIE0BAICA HA JIA3€PHOM aHAINU3aTOPe
yacTull. KoanuecTBo opraHn4ecKkoro BelecTBa OleHUBaIOCh 10 1aH-
HBIM O MOTEpsX mocie npokanuBaHus. CoaepikaHue MHUKPO3JIEMEH-
TOB, B TOM YHCJIE TSHKEJBIX METAIIIOB, B onpeaessiiock merogom |CP-
MS.

HWccnenoBanus nokasanm, 4To B TPaHyJIOMETPUIECKOM COCTABE CO-
BPEMEHHBIX OCAJKOB BOAOXPAaHWIMIIA IMpeoliagaroT (pakuuud Ot
0,01 no 0,25 mMm. YacTumpl yka3aHHBIX pa3MEPOB COCTABISIIOT OT
73 1o 81 % macchl u3yueHHbIX 0caakoB. CoepikaHue OPraHuIeCcKOro
BEILIECTBA OTJIOKEHUH BBIro3epckoro BOZOXpaHMWINIIA BAPbUPYET OT
22 % 1o 50 %. Cpennee conepKaHue OpraHKU AJIsl BCEX CTAHLUM OT-
6opa npod — 36,9 %. [1o 3TOMy MMOKa3aTeN0 U3yUYeHHBIC OTIOKCHUS
MO>KHO KJITaCCH(HUIMPOBATH KaK OparaHo-MUHEpaIbHBIE OCAIKH.

AHanu3 copepKaHHus XUMHUYECKUX 3JIEMEHTOB B COBPEMEHHBIX OT-
JIO)KEHUSAX BBIro3epckoro BOJOXpaHWIIHUING, MOKa3aJl, YTO OCAJAKH
HECyT Ha ce0e OTMeYaTOK aHTPONOTeHHOro BozjeicTBHs. OCHOB-
HBIMU WHIMKATOPaMHU 3TOTO HPOLECcca SIBJISIOTCS HOBBILICHHBIE KOH-
LEHTPAalUU XUMUYECKUX 3JIEMEHTOB OTHOCHTENBHO MX CPEJHEro COo-
JiepKaHusl B KOHTHHEHTAIIBHON Kope T ¢oHa pernoHa. Hanbonbime
npeBbiieHus otMedeHsl s Sb, Pb, Cd, Bi, Zn, Cu, W. OcHOBHBIM
TEXHOTCHHBIM (pakTOpoM oOOTralieHHss BEPXHUX CJIOEB OTIOKEHHUH
BOJOXPAaHWINIIA YKA3aHHBIMU 3JIEMEHTaMHU CIIEAYeT CUUTATh Jajlb-
HUI aTMOCQEpHBIH MEePEeHOC 3arpsA3HSIONINX BEIIECTB OT IPOMBIII-
neHHsIx npeanpustuii Cesepa Poccnn n EBponsl. B ceBepHO yacTn
Brirosepckoro Bogoxpanuiniia ObITH yCTaHOBJIEHBI JIOKAJIbHBIE aHO-
Manmuu V u Ni, BO3HUKIINE B PE3yJbTaTe dKCIUTyaTallid Ma3yTHOW
TOI ropona Cerexa.

Pacuer mHTErpaspHOro MHAEKCa aHTPONOreHHOW Harpys3ku PLI
MoKa3ay, 4T0 HamOoJiee 3arpsS3HEHHBIMU paiioHamMu BrITo3epckoro
BOJOXpAaHWINIIA SBIISIOTCS €T0 CeBEepHasl M LieHTpaibHas yacTu. Ha
3THUX y4acTKax M3y4YeHHBIC KOJIOHKU OTJIOKEHUH MOKa3ajal BBICOKHM
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YPOBEHb 3arpsi3HEHUs BogoxXpaHmwinima. OJHaKo B LIEJIOM BCE HCCIIe-
JOBaHHBIC CTAHIMU BBHIr03epCcKOro BOMOXpPAHWININA XapaKTepU3y-
I0TCSI YMEPEHHBIM YPOBHEM 3arpsi3HEHHSI.

KoppensiuoHHbIil aHaJIu3 BBISIBHII, YTO HEKOTOpbIe MeTaiuibl (Pb,
Sb, Cd, Sn, Bi) umeroT TecHYI0 CBSI3b C OPTraHHYECKHAM BEIIECTBOM
JOHHBIX OTJIOKEHHH, IIOCKOJIBKY JIETPUT U TYMHUHOBBIC BEIIECTBA SIB-
JSIFOTCSL XOPOIIMMHU COPOCHTAMH 3arpsI3HSIONINX BEIIECTB B BOIHOM
cpene. C OIHOM CTOPOHBI, 3TO TOBOPHT O HAJEKHOM 3aKpETUICHUH
YKa3aHHBIX TSHKEJIBIX METAJUIOB B IOHHBIX OTJIOKEHUSIX, a C IPyron —
0 BO)KMOYKHOCTH MUTPAIMU UX TI0 TPOPHUIESCKUM IICTISIM — OT OeHTOCa
K pbIOe, Hacensronmx BeIro3epockoe BOJOXpAHIITHIIC.

HccnenoBanus BHITIONICHBI B paMKax paOOTHI MO TOCYIAapCTBEH-
HOMY 3amaHuio Kapembckoro HayuHoro meHTpa (0TOOp mpoOd) u
rpanra Poccuiickoro nayynoro ¢onga Ne 19-77-10007 (qactuuHast
MHTEPIPETANS JaHHBIX ).

COJIEHOCTD B IO’JKHOM CUBALIE ITOCJIE
HEPEKPBITUS CEBEPO-KPBIMCKOI'O KAHAJIA

Cosra E.E., Epémuna E.C.

MI'U, 2. Cesacmononw, Poccus
shchurova88@gmail.com

KarwueBbie ciaoBa: 3ammB Cuami, CeBepo-Kpeimckmii kanan,
coJIeHOCTh, FOxHbIM CHBari.

B HacTosieli paboTe OCyIIeCTBICH aHAIN3 U3MEHEHHUS COJICHOCTH
B lOxHOM CuBaie Bo Bpemst pabotsl CeBepo-Kpbeimckoro B 2013 1.,
u nocJje ero nepexpoitus B 2014 r. 1o pe3yabpTaTam sKCrieJuIUOHHBIX
nccnenosannii MI'M nokasan pocT COJIEHOCTH B aKBaTOPUH 3TOM Ya-
ctu Boctounoro Cusama 3a niepuog 2016-2020 rr.

CornacHo NOay4YeHHBIM JTaHHBIM B UioHE 2013 r. Ha HECKOJIBKUX
CTaIUAX COJCHOCTh MeHsIach oT 47 10 55 %o, a B utone 2016 r. Ha
TE€X JK€ CTAHIMSAX COJICHOCTh BO3pocia oT 67 mo 75 %o cooTBet-
ctBeHHO. 3ateMm B Mac 2018 r., conenoctsh Boabl B IOxuHoMm CuBaiire
Ha BOCBMU U3 AEBITH CTAHLUH OMATH BBIpocia oT 75 %o 10 82 %o, ipH
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MaKCUMaJbHBIX 3HAUYCHUSIX Ha CaMOW FOKHOU ctanmumu. Ilocie net-
HEro Cce30Ha, Ha BOCBMH CTaHIIMAX COJEHOCTh Bo3pocia Ha 11-17 %o
1 u3MeHs1ach oT 89 %o 10 92 %o. Takoil 3HAUNTENBHBIN CE30HHBIN
POCT COJICHOCTH B aKBaTOPHU BCEW BOCTOYHOW BETBU 3ajMBa HaOJIrO-
naincs Toinpko B FOxuaoMm Cusarme. B 2020 1. cOIEHOCTh MPaKTHICCKU
Ha Bcex cTaHnusax FOxHoro CuBaiiia BriepBbie ¢ MOMeHTa 3amrycka Ce-
Bepo-KpsiMckoro kanana npesbicuina 110 %o. Takue 3HaueHus cose-
HOCTH ObUTM TOCHEAHUN pa3 ompexaencHsl B FOxHoM CuBamie B
1969 r. erre 10 paboTel KaHaua. Takum o0pa3oM, 3a 6 JeT mocIe Ie-
PEKpPBITUS KaHalla coyieHOCTh B OkHOM CHBallle MpakTUYEeCKH TMOJI-
HOCTBIO BOCCTAaHOBHJIACH JIO YPOBHS YCIIOBHO-€CTECTBEHHOTO COCTOSI-
HUS 3aJIHMBA.

PaGora BBITTONTHEHA B paMKax TOCYIapCTBEHHOTO 3aaHUs TI0 TEME
Ne 0555-2021-0005.

OTJINUUSA B CAMOOYUCTUTEJIBHOM CIIOCOBHOCTH
IKOCHUCTEM CEBACTOITIOJIBCKOU BYXTHI B
OTHOLEHUU BOCCTAHOBJIEHHBIX ®OPM A30TA

Cosra E.E.}, Mesenuesa U.B.2, Xmapa T.B.!

"MrH, 2. Cesacmonons, Poccust
2CO I'OHH, 2. Cesacmononw, Poccus

KaroueBbie ciioBa: CeBacTonojibckas OyxTa, caMOOYUCTUTENbHAS
CII0COOHOCTh, aMMOHHMH, HUTPUTBI, HUTPATHI.

CeBactononbckas 0yxTa OTHOCHTCS K MEJIKOBOJHBIM aKBaTOPHSIM,
KOTOpBIE CBA3AaHBI C OTKPHITHIM MOPEM Y3KMMH MPOIMBAMH, XapaKTe-
PHU3YIOTCS CIIOXKHBIM reorpaguueckuM U MOpHOMETPUIECKUM CTpOe-
HUEM, HAIMYMEM MCTOYHHUKOB NPECHBIX BOJ U 30H UX CMEILEHHS C
MOpPCKMMH BoAaMu. CaMOOUYMCTHTENbHAsI CIIOCOOHOCTh 3KOCHUCTEM
TaKUX aKBaTOPUH 3HAYMTENHLHO CHIKEHA U 3aBHCUT OT MHOTHX (hak-
TOPOB KaK MPHUPOTHOTO, TAK ¥ AaHTPOIIOTEHHOTO TTPOUCXOKICHHS.

B 3aBucHMOCTH OT JOKaTM3allui NCTOYHUKOB 3arps3HEHHS, MOP-
(hoMeTpun M THAPOMETEOPONOTHUYECKUX YCIOBUH, B CeBacTOMONb-
CKOW OyxTe 00pa3yroTcs Kak OTHOCHTENBHO «UMCTHIE» 30HBI, TaK U
30HBI YCTOMYMBOTO BBICOKOTO YPOBHS 3arps3HeHus (Hanpumep, FOx-
Has OyxTa).
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Ha ocHoBe aHanm3a moylydyeHHBIX paHee BEIMYHMH CAMOOYHUCTHU-
TENBbHOW CIIOCOOHOCTH IIyTEM pacueTa aCCUMIJIALMOHHON €MKOCTH
9KOCHCTEM 3allafHOM, LIEHTPaJIbHOW, BOCTOYHOM wyacteil CeBacro-
MOJIbCKON OyXThI B FOXkHOM OYyXTHI B OTHOIIEHUH HUTPUTOB, HUTPA-
TOB U aMMOHHUS JIeNaeTcs 3aKII0UeHHe O BO3MOXKHBIX MPUYMHAX OT-
JINYUI B CAMOOYMCTUTEIBHON CIOCOOHOCTH YKA3aHHBIX SKOCHCTEM.

[Ipu 3TOM paccMmaTpuBalOTCs ClEAYIOLUIME BO3MOXHbIE MPUYHHBI
TaKUX OTJIMYMN: KOHLIEHTPAllM{ yKa3aHHBIX HEOPraHU4YecKux (Hhopm
a30Ta, BpeMsI UX NIMMHHALMM U3 3KOCHUCTEMBI, IUHAMUYECKHUE IIPO-
LECChl, CMOCOOCTBYIOIIME BBIBEACHHUIO 3a MpEAEbl SKOCHCTEMBI,
BO3HUKHOBEHHME YCJIOBHH BTOPUYHOIO MOCTYIUIEHHS (GopM a3oTa
U3 JIOHHBIX OTJIOKEHHH B TMpolecce NeCTPYKIUH OPraHUYeCKUX Be-
LIECTB B IPUJOHHOM CJIO€ BOJ| B YCJIOBUSIX BO3HHUKAIOLIEH T'MIIOKCHU.

B pa6ore [1] oTiu4us B CaMOOYUCTHTEIBHON CIIOCOOHOCTH aKBa-
TOPHI IyTeM pacueTa aCCUMIIIIUOHHON eMKOCTH SKOCHCTEM 3armal-
HOM, IEHTpaIbHOM, BOCTOYHON uacTeil CeBacTONOIbCKONW OYXTHI H
HOHO# OyXTHI OlICHEHBI B OTHOLIICHUH HUTPATOB, SIBIISIOIINXCS TIpe-
obxanaromieit popmoit HeopraHudeckoro azota. [Ipu atom m3-3a paz-
JUYHBIX 00BEMOB HCCIIEAyeMbIX akBaTopuii CeBacTOMOIBCKOM OyXThI
UX CaMOOYUCTUTENbHASI CIOCOOHOCTh OLICHUBANIACH 110 YIEIbHOH Be-
JUYUHE acCUMMIISIMOHHONW eMKocTH (AE,,), KoTOpas paccuuThIBa-
eTcs Ha eauHAILy oOobema (1 m) u Bpemenu (1 cyT.).

B Hacrosmem cooO1eHnn OLeHUBAIOTCS PUYUHEBI OTIUYWH B ca-
MOOYHCTUTEIBHON CIIOCOOHOCTH TEpeUYUCIeHHBIX dKocucTeM Cesa-
CTONOJIBCKON OYXTHl B OTHOIIEHUH HUTPUTOB MU aMMOHHMS B CpaBHE-
HUM C HUTPaTaMH.

AHanu3 NOJy4YEeHHBIX TaHHBIX MOKa3aj, YTO B OTHOIIEHUH HUTpA-
TOB HCCIIeJyeMble aKBaTOPUU 10 CHW)KEHUIO CAMOOYMCTHUTEIHLHON
CIOCOOHOCTH MOXKHO PacIOJIOKUTh B psit: 3amamHas 4yacth (AEy,
=5,104 MxM/n B cyT.) > uenrpaibHas 4acth (AE,,=0,614 MxM/n
B CyT.) > BocTouHast 9acTh (AE,,=0,586 MKM/1 B CyT.) > 10)KHAS 4aCTh
(AEy,;=0,580 MxM/n B cyT). Takum 00pa3oM, B OTHOIIICHUH HUTPATOB
Haunbosee MpoOJIEeMHBIMU B TUTAHE CAMOOYUCTUTENLHON CITIOCOOHOCTH
OKaszaJuch BOCTOYHAsA 4acTb OyxThl U FOxHas OyxTa. B oTHOmEHMH
aMMOHHMS ¥ HITPUTOB 3TOT P/ HECKOJIBKO MEHSIETCSI: 3arajHas 4acTh
(AE;=0,540 mxM/n B cyt. (0,043 MKM/11 B CyT.)) > 10)KHas 4acThb
(AEy,=0,132 mxM/n B cyt. (0,006 MKM/11 B CyT.)) > BOCTOYHAs 4acTh
(AEy=0,126 mxM/n B cyt. (0,006 MkM/1 B CyT.)) > UEHTpasbHAas
yacthb (AE,;~0,080 MmxM/n B cyrt. (0,004 MxM/n B cyT.)). U HanGonee
MpOOIEMHOM OKa3bIBaeTCA IEHTPAIbHAS YacTh OYXTHI.
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OnHo¥ U3 NPUYNH TaKUX OTJIUYUI MOXKET OBITh KaK IOBBILICHHOE
coJiep>kaHue B BOJC aMMOHUSI U HUTPUTOB, TAaK U MPOLECCHI, CBSA3aH-
HBIE C MX yJaJleHHEeM U3 3KOCHCcTeMbl. Tak, HOBBILIICHUE COACPKAHHS
aMMOHMS M HUTPUTOB B MEJIKOBOJHBIX aKBATOPHUSIX CBS3BIBAIOT C YBE-
JMYEHHEM MOCTaBOK OPTaHMYECKOTO BEIIECTBAa U CE30HHOW CTparu-
(dukamumeit BoI, COMPOBOXKIAIOMIEHCS OOpa3oBaHWEM THIIOKCHH H
OKHCJICHHEM OPTaHMYECKOT0 BELIECTBA 3a CUET HUTPATOB C 00pa3oBa-
HHUEM [IOTIOJIHUTENBHOIO KOJNWYEeCTBAa aMMOHHMA. Takue sBIeHus H0-
BOJILHO TIOAPOOHO M3YHYaNKCh MO JaHHBIM, ITOJYYCHHBIM B OKCIICTHU-
[IMOHHBIX HccnenoBanmsix MI'U B BocTOUHOM KyTOBO# 9acTu OyXTHI
[2]. OmHAaKO 3TH SBIEHHS OTPAHWYEHBI KaK JIOKATHHBIMH yIaCTKaMHU
KyTOBOW 4acTh OYyTHI, TAK U HE3HAYUTEIHHBIM BPEMEHHBIM HHTEpBa-
JIOM MX HPOSIBIICHUS — TOJIBKO B IEPHOJ JIETHETO IIPOTrpeBa BOJ, IO-
3TOMY HE3HAYMTEIBHO OTPAKAIOTCSI HA CAMOOYHCTHTENBHON CIIOCO0-
HOCTH 5TOH aKBaTOPUH B OTHOLICHUH aMMOHHUSI.

ITpyunHbI caMOil HU3KOM yAEIBHON BEJIMYNHBI ACCUMUIILIUOHHON
€MKOCTH LIEHTPaJIbHOM 4acTH OyXThl B OTHOLICHUH aMMOHUS U HUT-
PHUTOB, OYEBUIHO, CBA3aHBI C OCOOEHHOCTSIMU AMHAMHYECKOIO pe-
KHMa 3TOH akBatopuu. Hannune B rpaHnIiax akBaTOPHH JBYX BCTpeU-
HBIX TIOTOKOB — OZHOT'O C BOCTOKA Ha 3amaj] co cTopoHbl p.UepHoil u
BTOPOT'O CO CTOPOHBI OTKPBITOM YacTH MOPS — CIIOCOOCTBYET PopMu-
POBaHMIO B IIEHTPANBbHOI YacTi CeBacToNoNbCKON OyXThHI Oy epHoit
30HBI, TJI€ Pa3HOHAIIPABIICHHBIC IOTOKH, B TOM YHCIe U «0o0oraiieH-
HBIE» 3arps3HSIOIIMME BEIIECTBAMH, Kak Obl 3aMbIKatoTcs. Emie on-
HOH BO3MOXHOW NPUYMHON NMOHMKEHHOW CaMOOYHUCTUTENIBHON CIIO-
COOHOCTH IIEHTPAIBHON YacTH OYXThI MOXKET ObITh TIOCTYIJICHHE B €€
BOJIbI IONIOJHUTENILHOTO KOJIMYECTBA AMMOHHMS M HUTPUTOB C BOJIAMH
HOsHO# OyXTHI IPU €€ BEHTUIIMPOBAHUHN B YCIOBUSX OTPEICICHHBIX
THJIPOMETEOCUTYAIUH.

PaGora Bemmomnena mo Teme roczamanms Ne 0555-2021-0005
(mmdp «IIpubpexHbIe HCCIIeTOBaHN»), a TAKKE M0 TeMe J1TabopaTo-
puu xumun Mopst CO 'OMH Ne 4.6.1.

1. Comra E. E., Mesenniesa U. B., Cnemuyk K. A. CpaBHenue ac-
CUMWJISILMOHHOW €MKOCTH M MHAEKCA TPOGHOCTH Pa3IMUHBIX YacTen
akBaTopun CeBacTOINONLCKOH OyXThl // Dkomormdeckas Oe3orac-
HOCTH TIpHOpe)HOM U menb(oBoit 30H Mops. 2020. Ne 3. C. 63-76.
d0i:10.22449/2413-5577-2020-3-63-76

2. Konppatees C. U., Buganayk A. B. JlokanbHast ce30HHas THIIO-
Kcusi 1 00pa3oBaHHe CepoBOJIOpOJa B MPHUIOHHBIX Bojax CeBacTo-
nosbckor OyxTel B 2009-2019 rr. // Dxonoruueckas 6€30MacHOCTD
npubpexxHoil u menbdoBoir 30H Mmops. 2020. Ne. 2. C. 69-90.
d0i:10.22449/2413-5577-2020-2-69-90.
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POJIb HAYYHO-UCCIIEJOBATEJIBCKOI'O CYJHA
«BUTA3b» B MEXIAYHAPOJHBIX UCCIEJOBAHUAX
MUPOBOI'O OKEAHA (1949-19791T.)

Crenanuyk 10.B.

MMO, . Karununepao, Poccus
nikfor84@mail.ru

KarwueBbie caoBa: HUC «Bursse», wuCTOpHUs OKEaHOJIOTHH,
HW3yYECHHUE OKEaHa, MEXIYHAPOIHBIE NPOTrpaMMBbl, MEXKIyHApPOIHOE
COTPYJIHUYECTBO.

3a KOpOTKMMH ab0peBUaTypamMu Ha3BaHUH MEXTyHAPOIHBIX MPO-
€KTOB CKPBIBAIOTCS YCUJIUS COTE€H YUEHBIX U3 JIECATKA CTPaH IO U3y-
YEHHIO BaYKHBIX MPOLIECCOB, MPOTEKAIOIINX HAa OTPOMHBIX aKBaTOPHUSX
MupoBoro okeaHa W BIMSIOIIMX Ha BCIO HAIly IUIAHETY B LIEJIOM U
J)KU3Hb Bcex Jroneil. [IporpaMMbl IpOEKTOB MpeaycCMaTpUBAIIA yda-
CTHE HECKOJIBKUX JI€CATKOB HAyYHO-HCCIIEIOBATEIBCKUX CYA0B B U3Y-
YCHWU OKeaHa B TeUeHHE HECKONBKHX JeT. [IpoBoammuck paboThl,
MaciTad KOTOPBIX U TOIy4YEHHBIE MaTepHallbl TPYJHO OLEHHUTH U Ce-
rogas. Ha ocHoBe Bcex OmMyOJNMKOBAaHHBIX, apXUBHBIX M (POHIOBBIX
MaTEepHaJIOB ClIeJIaHa MOTBITKA CPABHUTH U ONPEACTIUTh 3HAUCHHE pa-
00T, MpoBeNEHHBIX Ha Hay4yHO-HccienoBaresnbckoMm cyade (HUC)
«BuTA3b» 110 3TUM MPOEKTaM B MEXIyHapOIHOM MaciITade.

B 1950-1960-x rr. HUC «Buts3p», kak riarman Hay4HO-MCCIIEI0-
Barenbckoro ¢uiota AH CCCP yuacTBOBajI B CaMbIX 3HAYMMBIX U Mac-
TabHBIX MEXIYHAPOIHBIX IIPOEKTAX MO N3y4eHHI0 MHUPOBOTo OKeaHa:
MexnyHaponaom ['eodusmueckom roxy (MIT) m MexmyHaponHoM
reousrdeckom cotpyauuuectse (MI'C, The International Geophysical
year and the International geophysical cooperation); MexayHapoHoi
Hunookeanckoit skcnemuimu (MHUOD), International Indian Ocean
Expeditions (IIOE); npoekte «BepxHsisi MaHTHS U €€ BIMSHUE HA pa3BH-
tre 3eMHoit kopbD» (The «Upper mantle and its influence on the develop-
ment of the earth's crust»). B stux npoekrax HUC «BuTtsi3b» npeacTas-
JISITT COBETCKYIO HAayKy M CIIeNiajl caMble MacIITaOHble HCCIIEAOBaHUS IO
nporpamme CCCP. O1oT nepron xapakTepusyeTcsl IPOBEICHUEM pac-
LIMPEHHBIX KOMIUIEKCHBIX HCCIIEIOBAaHUI: BIIEPBBIE U3MEPEHBI JUTUTEIb-
HBIE PsIbl 3HAYEHHUH, TOy4YeHbI PEryJsIpHbIC JaHHbIE 1 Ha MX OCHOBE
CHCTEMaTH3UPOBaHbl BCce HAOMIOAEHNS, CIeNaHbl KPyIHbIE 0000IIeHN S,
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COCTaBJIeHbl HOBBIE KapTbl, MOSBWINCH HOBBIC HAMpPAaBICHUS pPaloT.
B 1960-x rr. MporCcX0oAUT MOCTENIeHHAs CMEHA TEMAaTUKH SKCIEAUIOH-
HBIX pabOT, MPOBOSTCS CIEHUATM3UPOBaHHBIE TIOJIMTOHHBIE HCCIIEA0BA-
HUS C HIMPOKKUM KOMITIEKCOM JITUTENBHBIX AeTANBHBIX paboT. [lomyueH-
HBIE MaTepHaJIbl TO3BOJIMIIN BBISIBUTH 3aKOHOMEPHOCTH MPOLIECCOB, pac-
MpOCTpaHsieMbIe Ha 3HAUYUTEIIBHBIE TUIOIIA TN, 0OCOOEHHO 3TO MPOSIBUIIOCH
B F€0JIOTMUECKUX PabOTax, TAKXKE MPOUCXOIUT MOSBICHNE HOBBIX U Pa3-
BUTHE CYIIECTBYIOIINX HampapieHui uccnenoBannid. K Hagamy 1970-x
IT. KOJMYECTBEHHBIH COCTaB HAY4HO-HCCIIEAOBATENLCKOrO (hIoTa Io-
TMIOJIHUJICS. HOBBIMHU 00Jiee COBPEMEHHBIMH, CIIELIMATIBHO TOCTPOCHHBIMH,
6omprmmu cynamu. Onarmanom ¢rota ctan HUC «Akagemuk Kypuaa-
ToB». B 310 Bpemsa HUC «Butsi3b» npoBoANI UCCIAEIOBAHUS 10 MEXKTY-
HapOIHBIM IPOEKTaM B MEHbILIEM MaciuTale, Tak, HanpuMep, B Mexy-
HapoaHbIH reoquHammdeckuit mpoekt (The Geodynamic Project) u Ipo-
rpamme «CoBMecTHBIE uccnenoBanus Kypocuo u mpuieraromux paiio-
nos» (The Cooperative Study of the Kuroshio and Adjacent Regions
(CSK), oH mpoBOAUT TOJILKO 1O OJJHOMY PEHCY, @ BOT B SKCIICPHMEHTE
«TOJIMMOJE» mo koiaW4ecTBY MPOBEACHHBIX OKeaHOrpaduyuecKkux
CTaHIMK B 00BEMy paboOT MO COBETCKOH MpOrpaMMe 3aHUMAET BTOPOE
MECTO CpeH AEBATH CY/IOB.

[IpoBeneHne MeXAyHAPOIHBIX MPOEKTOB MO M3YUYCHUIO OKEaHa W
MOJATrOTOBKA K HUM CIIOCOOCTBOBAJIM TOSIBICHUIO HOBBIX METOIMK pa-
00T, pa3paboTKe HOBBIX MPUOOPOB U 00OPYAOBAHUS M MTO3BOIUIH CO-
BETCKHM YYEHBIM Pa3BEpHYTb MCCIEIOBaHMS B MaciuTabax OTKpHI-
TOro okeana. Yuensie Ha 0opty HUC «BuTsa3b» cienany BbIIaIONIH-
€Csl OTKPBITHS B Pa3HBIX HAIIPABICHUSIX OKEAHOJIOTHH.

BJIMSIHUE THAPOMETEOPOJIOT'MYECKHUX YCJIOBUIM
HA PACIIPEJAEJIEHUE TAXEJIBIX METAJIJIOB
B CEBEPHOM KACIIUHA
CroannukoBa H.B., I'ontoBas U.B., Ceeramena /1.P.

KacnMHUI], . Acmpaxans, Poccus
natashka_stolnik@mail.ru

KimroueBbie cioBa: CesepHblii Kacnmii, 3arps3HeHue, TsKelble
METaJIJIbl, BETEP, BETPOBHIE TEUEHHS, IIEPEHOC.
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N3meHeHnne knMMaTta CKa3bIBa€TCS Ha Pa3IMYHBIX KOMITOHEHTAX
MIPUPOTHOM CPEBI, B TOM YHCIIE U Ha (POPMHUPOBAHUH THIPOIOTO-THI-
POXUMHYECKHUX TPOLECCOB. [ MAPOMETEOpPOTOTHYECKHE MapaMeTphl
BIIMSIOT HA MIEPEHOC ¥ U3MEHEHUE KOHIIEHTPAINH 3aTrPS3HSIONINX Be-
IIECTB, THIPOJIOTO-THAPOXUMHUYECKHE YCIOBHS M OHWOIIOTHYECKHE
TIPOIIECCHI.

Haubonee BaxkHOI 3a1a4eii IPU OLICHKE BEKTOPa pa3BUTHS IKOJIO-
TUYECKHUX CUCTEM M CTETICHH MX YSI3BUMOCTH SIBJISIETCS U3ydeHHUe KITH-
MaTHYECKHUX XapaKTePUCTHK BETpa.

Pexxum BeTpa sIBIIeTCS OHUM U3 (PAKTOPOB, BIUSIONINX Ha (Pop-
mupoBanue TeueHuit B CeBepHom Kacnuu. Xapakrep TeueHui ompe-
JeNsgeT TMPOCTPAHCTBEHHO-BPEMEHHbIE HW3MEHEHHS THIPOXHUMHYe-
CKOTO peXHMa, BIMIET Ha MIPOLECCH 3arpsA3HEeHNUs BOI.

B crarbe npoanann3upoBaHbl IOBTOPSEMOCTh BETpa IO HarpanJie-
HUSM U CpeHEMECSYHble 3HAYEeHHS CKOPOCTH BETpa M MPOCTPaH-
CTBEHHOE pacrpesiefieHne TsoKeNnbix MetaiioB (TM) B TOBEpXHOCT-
HOM cJ1oe Boabl 32 2019 1. 110 JaHHBIM CUCTEMATUYECKUX HAOIIIOIEHUI
Pocrunpomera 3a 3arps3HeHrEM MOPCKOH Cpebl Ha aKBAaTOPHH POC-
cuiickoro cexTopa Heaporons3oBanus Kacrmiickoro mopst (PCHII)
Ha rocyapcTBeHHbIX HaOmoaatensHbx ctannusx (CHC) Ceseproro
Kacnms.

Coenunenus TM oTHOCATCS K TpyIIe HanOoJee OMACHBIX TOKCH-
YEeCKUX BEIIECTB, 3arps3HAIONINX BOAHYIO cpeay. B rpynmy Haubonee
pactpocTtpaHeHHbIX TM BXOAAT Maprasell, HUKENb, LIMHK, JKEJE30,
KaJIMUH, CBUHEII, Me/lb, XapaKTEPU3YIOIINECs JUINTEIBHBIM COXpaHe-
HUEM U HaKOTUICHHEM B BOJI€, TOHHBIX OTJIIOKEHUAX U TUAPOOUOHTAX.

B BocTouHO# yacTu poccuiickoro cextopa CeepHoro Kacnusi, B
MTOBEPXHOCTHOM TOPHU30HTE Ha MPOTSKEHUH BCETO TIEPHO/Ia UCCIe0-
BaHUH COJEPIKAaHUE TSHKEIBIX METAJUIOB OBLIIO HECKOIBKO HIDKE, YeM
Ha CTaHUUAX, PACIOJIOKEHHBIX B 3amajHOM 4acTth. Tak, BECHOMU
2019 r. xoHueHTpanus uHKa B BoctouHou yactu PCHII cocraBuia
60,38 Mkr/m, a B 3aragHoi — 101,1 MKr/n. AHanorudHas KapTHHA KOH-
LEeHTpauuu OblIa XapakTepHa Juist Hukens (21,9<34,33 mxr/m), map-
ranna (9,8<22,9 mkr/n), xpoma (3,68<5,8 mkr/i), ceunna (6,2<6,4
MKr/7), Kaamust (1<1,67 Mxr/m).

Ocenbro 2019 r. pacnpenenenue 3arpsasHeHusi TM coOTBETCTBO-
BaJI0 HAOJIOIEHUSM, TIPOBEICHHBIM BeCHOW. KoHIIeHTpamwst ciemnyro-
IMX MeTaJUIOB: HUKeNb (15,6<18,1 mkr/in), kaamus (0,4<0,86 mkr/i),
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xene3o (100<122 mxkr/im), xpoma (8,3<12,1 MKr/i) Ha BOCTOKE ObLIa
HIWXe, YeM Ha 3amajie.

B nepron ot6opa pod BecHoit 1 ocernio 2019 1. B CeBeprom Kac-
MUY TIPeo0JIaaid BETpa BOCTOYHBIX pyMOOB. [Ipu ycTOWYHMBBIX BET-
pax BOCTOYHBIX pyMOOB HJIET TIEPEHOC BOJ Ha 3amaj u roro-3amnan Ce-
BepHoro Kacnusi, 4To conoctaBuMo ¢ pacnpenesnenrneM TM, KOHIIeH-
Tpalysi KOTOPBIX B 3alaJHBIX palioHaX ObLIa HECKOJIBKO BBIIIE, YEM
BOCTOYHBIX.

[Tockonmpky 0TOOp MPOO TPOBOMMIICS BECHOH, B Hayaje ammpens
(06.04.2019 r.), npu MUHUMATHLHOM BIMSIHUHM PEYHOTO CTOKA HA KOH-
LEHTpaIuo U pacnpezaeneHrue TM (Tak kak cOpoC BOJBI BECHOMU
2019 r. Haygancs ¢ 21 ampens), MOXHO yTBEPXKIaTh, YTO BETPOBOE Te-
YeHHE SBISIETCS BAXHBIM (PAKTOPOM, BIUSIONIMM Ha paclpeieeHre
TM B ceBepo-KacUMCKUX BOAAX.

«BYAYIIEE 3EMJIN»: I'NTOBAJIBHOE PAJIMAITMOHHOE
IOJIE — <HEMATEPHUAJIBHASI» KOMIIOHEHTA
KJIMMATHUYECKOM CUCTEMBI U (JIAKTATOP OKEAH».
K 110-JIETUIO CO JHA POXIEHUSA M.B.KEJIIbIIIIA

CymkeBu4 T.A., Ctpeaxos C.A., Makcakosa C.B.

HUIIM PAH, 2. Mockea, Poccus
tamaras@keldysh.ru

KuaroueBble ciaoBa: bynymee 3emnn, KiIMMaTHdecKas cHCTEMa,
paananuoHHOe 1mose, atMocdepa, odiaka, okean, H,O u COs..

JBamnaTte mepBeId roa ABaANaTh nepBoro crojetus (2021) — ato
rog 110-metust co mus poxaenms M.B. Kemmpmma (10.02.1911-—
24.06.1978) — He TONBKO «BJIACTEIMHA LU(PH», OCHOBOIIOJIOKHUKA
coBpeMeHHOH MH(MopMaTHKU U «udpoBuzanum», [ masraoro Teope-
THKA KOCMOHABTHKHU U UAECO0JI0Ta KOCMUYECKUX UCCIIEOBAHUM, €IUH-
cTtBeHHOro MareMmatuka Tpuxasl ['epost Counanuctuueckoro Tpyaa.
60 net Hazax 19 mas 1961 rona M.B.Kennpim 6611 n36pan [pesnnen-
ToM Bemmkoit Axanemun mayk CCCP u 6511 ipusHas mydrmum [pe-
sunenToM AH 3a Bcro e€ noutu 300-1eTHIOI0 UCTOPHIO, IPU KOTOPOM
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Hayka B CCCP Hauama pa3BuBaThCS IMUPOKUM (PPOHTOM T10 BCEM 00-
JACTSIM 3HAHW W MOTJIa KOHKYPHPOBATh C HaAyKaMH Bcex cTpaH. Hu-
KTO 1 HUKOTJIa HE ClIeJIall TaK MHOTO JJIs1 QyHIaMEHTAIbHOW HAYKH U
HAYYHO-TEXHUYECKOTO mporpecca: «2Jmnoxa Kennpima» — HUKTO OoJee
TaKOTO MPU3HAHUS HE YAOCTOEH.

2021 rox 3HaMeHaTeNleH HEOXKUAAHHBIM MOBBIIIICHHEM BHUMAaHUS
PYKOBOJUTENCH pa3HBIX CTpaH MUpPa M UCCIENOBaTeNeH K HayKaM U
He TOJIbKO K mpobiemam knumata (CLIA BepHymnucs B «llapmkckoe
COTJIAIIIEHHE» ), IPU3HAHHOTO OISTh MEXAYHAPOIHBIM IIPHOPHTETOM.
B nayuHom mupe crapTtoBano «Jlecstuierue Hayku o0 OKeaHe B WH-
Tepecax ycroiunBoro passutusi OOH (2021-2030)», nHUIHATOpaMu
KOTOpOTO cTamy MeKIyHapoJaHbIE COI03bI YUICHBIX IO pa3HBIM 00a-
CTsIM 3HaHMH. Bc€ Oonplie cTpan M MpoeKTOB MOAKII04aloTes K Bee-
mupHoii I'moGansHolt Hayunoili Ilporpamme «bynymee 3emim». B
Poccun o0bsiBuim ['ox Hayku u texHojnorumit. Heobxomum cremnyro-
U mar — 370 00beIMHEHNE BCEX YUCHBIX M MOJIOJBIX B JIBIDKEHHUE
«3a MHp BO BceM MHUpE», CHMBOJIOM KOTOporo Obuia «I onxyOka» [1u-
kacco (1952 r.), mHage MOXKeT OBITh MOTEPSIH MIAHC CIIACEHUS IlIa-
HETHI.

Hu B ogHo#t cTpane Mupa He ObIIIO TaKOTro (yHAaMEHTAIBHOTO U
MaciITabHOTO HAYYHOTO Haciequsi B 00IacTH HayK o 3emile, KOCMU-
YECKUX WCCIICJIOBAHWN M MPHUKIATHOW MAaTEMATHKH, KOTOPOE JA0CTa-
nock Poccun ot CCCP. [ToToMy 9TO I€TOHATOPOM U IpaiiBEpoM pas-
BUTHSI 3THUX HayK OBbUIH ycIelIHble (PaHTACTHUECKHE W 3TOXalbHbIC
«AtoMmHbII» U «KocMuyeckuil» mpoekThsl U peanuzanus «PakeTHo-
simepHoro muTay. [pouwio 30 ner, kak aukBuauposanu CCCP — Be-
JWKYI0 Hay4YHYIO Jep>KaBy Bo TiiaBe ¢ Bemukolt Axamemueil Hayk
CCCP, 1 xu3HBb 3aCTaBHJIa MHPOBYIO JJIUTY U YUEHBIX BEPHYTHCS K
TOMY MPOTPECCUBHOMY HAy4YHOMY ITyTH, YTO OBUI NMpeAHAYEpTaH U
npoBo3riainieH emé B suBape 1990 roza.

B 1989-1991 rr. coBeTckue y4deHbIE BO TIJIaBE€ C aBTOPHUTETHBIMU
aKajgeMuKaMHu — Y4YeHbIMH — JlunepamMu U opraHu3aTopaMu HayKH —
K.A. KonppateeBeiM  (14.06.1920-01.05.2006), I'.1. Mapaykom
(08.06.1925-24.03.2013), 1O0.A.U3pasnem (15.05.1930-23.01.2014),
H.H. MouceeBeim  (23.08.1917-29.02.2000), I'.C. 'onuisiHbIM
(23.01.1935) — co Bceit cepbe3HOCTHIO (HYHIAMEHTATBLHO U OTBET-
CTBEHHO TOTOBHJIMCH K NIEPBOMY INPaBHTEINBCTBEHHOMY «CaMMUTY
3emis» B Puo-ne-Kaneiipo, 1992 roa. Hemsrnagumoe BriedatieHue

468



Te3ucs! goknanos «Mops Poccun: uccnenoBanust 6eperoBoii u mebpoBoit 30H»

OCTaJIOCh OT MHTEIUIEKTYaJbHOM «MO3TOBOI» aTaky BEIYIIHX COBET-
CKUX CHELHAINCTOB I10 KOOPAUHALMY YCHWIINH B 00JIaCTH 3KOJIOTUH U
ximmMara nox srugoii OOH (43-s ceccus ['enepanbHOi AccaMmOien
OOH, nexabps 1988 r.) u pu npoBeaeHnu «l modansHOrO hopyma
0 3alIUTEe OKPY’)KAIOLIEeH Cpelbl U Pa3BUTHIO B IENAX BBDKUBAHUS
(Mockga, saBaps 1990 r.) ¢ MUPOKUM MEXITyHAPOTHBIM YIaCTHEM —
OoJiee MATH THICSY Y4acTHUKOB, B ToM uncie u3 CIIIA Annbept ['op
(Bmecte ¢ HO.A.H3pasnem B 2007 roxay nonyumiu HobeneBckyro mpe-
MHIO 3a UccieIoBaHus kKiuMata) 1 actpodusuk Kapn Caran (coaBTop
CIICHAPUS «SIICPHOU 3UMBI»). YYaCTHUKH OOCYANUIH TEMBI, KOTOPBIE 1
HBIHE aKTyaJIbHBI: «3eMJIsl U YesloBeuecKoe o0IecTBo», «UenoBek u
IpUpOAay», «3a BBDKUBAHUE M Pa3BUTHE deJoBeuecTBa», «TexHoio-
I'Hsl, MPOMBIIIJICHHOCTh, YpOaHM3alusl: 3KOJIOTHYECKUe HpOOIeMBbl
310pOBBA» U JIp. OTMEUaN0oCh, YTO YEIOBEYECTBO CTOJIKHYJIOCH OHO-
BPEMEHHO C ABYMsI yTpO3aMU — SIAEPHOM U 3KOJIOTMYECKOH. 3aKI04Yu-
TenpHOE 3acenanue Gopyma cocrosumock B Kpemire. C oOpameHneM kK
yuacTHUKaM «[ mobanpHoro dopymay Beictymui npesuaeHt CCCP
M.C. l'op6aueB. OH 03Byuns1 OCHOBHEIE uzen [Iporpammel o crace-
HUIO OMochepsl M BOCCTAaHOBIEHHIO ee )Ku3HeHHBIX cri ([Iporpammy
noaroroswin yuyensle AH CCCP npu yuactuu .M. Mapuyka — mo-
cinennero Ilpesunenta AH CCCP, H.H. Mouceesa, A.JI. Aummuna,
10.A . M3pasns, K. 5. Konaparsesa, I'.C.I'onunpina u ap.). CyTs ux co-
CTOSUIa B TOM, YTOOBI pa3paboTaTh MEXIyHapOIHBIN KOAEKC SKOJIOTH-
4ecKol 3THKHU. Byyun 00s3aTebHBIM ISl BCEX TOCYJapCTB, KOAEKC
coJiep>kai Obl eTMHbIe TPeOOBaHMS U KPUTEPHH IMBUIIM30BAHHOTO OT-
HOIIEHHUS K pupoae. Takas akiusi CHMBOJIM3HPOBaia Obl TOTOBHOCTD
MHPOBOTO COOOIIECTBA B JIMIIE CBOUX BBICIINX MPEJICTABUTENEH CTPO-
UTh KU3Hb [10 HOBBIM 3aKOHAM. . .

PagunanmonHoe mose (371€KTpOMarHUTHOE W3JIy4eHHE) — OCHOBA
MHUPO3/IaHUs U «HEMaTepHajbHas» KOMIIOHEHTa KIMMaTHYECKOH CH-
ctembl 3emin (KC3). Ota HenmpephIBHO H3MEHSIOIAsACA M HUKOT1a He
MOBTOPSIOMIASCS TUHAMUYHAS U HETIpeAcKa3yemMas KOMIIOHEHTa ¢ He-
JIMHEHHBIMH MTPOLECCAMH — CIIOKHEUIITNI 00BEKT JUISl UCCIICOBAHUH,
MOCKOJIBKY SIBIISIETCS KOMIDIEKCHBIM OTKIIMKOM Ha BCE M3MEHEHHS B
KC3 1 B HaTypHBIX YCIOBHUSIX TPYIHO Pa3eIUTh BKJIAJ TEX WA UHBIX
n3menenuii B KC3, a Taxoke HEBO3MOKHO IOBTOPHUTH YCIOBHUS HAOIIO-
JIEHUH.
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'maBHBIM KOHKYPUPYIOIIAM CPEJH «TCIUTMYHBIX Ta30B» U CHIIb-
HeUmuM (GaKkTOpOM BIHMSHHS Ha paguaronnoe moie u KC3 spisercs
BI&KHOCTh B Pa3HbIX (Pa30BBIX COCTOSHHAX (BOISHON Map, Karuid,
KPUCTAJIBI, CHET, JIEA U T.I1.), U3yUYE€HHEe KOTOPOH MHOTO CIOKHEE,
YeM «yTJIEPOIHBIA CIe» HITH «KapOOHOBBIH MOJIUTOHY.

U3 Bcero koMIuiekca npooieM NpesiaraeTcst HCCie0BaHue THIIO-
Te3bl «OKeaH — JUKTATOp KIMMAaTay Ha OCHOBE «CIIEHAPHOTO» IMTOJI-
xoza. KoMIutekcHast MoJIellb COIEPIKUT YEThIpe OCHOBHBIX OJIOKA: Tie-
PEHOC COTHEYHOTO M3ITyYeHHsI B CHCTEME OKeaH-aTMochepa; ucmape-
HHUE C TIOBEPXHOCTH OKeaHa U (OPMUPOBAHME TTOJIS BIAKHOCTH B aT-
Mocdepe; o0pa3oBaHHe 00JAYHOCTH; MEPEHOC COJHEYHOTO U3Iyde-
HUS B CHCTEME OKeaH-aTMoc(epa ¢ 00IakaMu.

Tema 0017-2019-0002 UIIM um. M.B. Kennpima PAH.

COOBIIECTBO 300BEHTOCA INPUBPEXHOM
YACTH O03. IOHY3JIAB

Tepentben A.C., Cémuk A.M.

A3HUUPX, 2. Kepuv, Poccus
iskander65@bk.ru

KaioueBble ciaoBa: 03. JloHy3naaB, 3000€HTOC,  BHIOBOE
pa3HoobOpasue.

B 2016 . B mpubpexuoit yactu 03. JJoHy31maB ObIJI0 0OHAPYKEHO
31 Bug MOHHBIX XUBOTHEIX. [lo BHmOBOMY OorarcTBy mpeoOananu
pakxooOpa3Hble, MOTMXETHI U JIBYCTBOPUYATHIE MOJLTIOCKH. PakooOpas-
Hele HacuuTeBaK 11 Bumos. PasHonorux npeacrasmsuma: Ampelisca
diadema (Costa, 1853), Ampithoe ramondi Audouin, 1826,
Gammarus subtypicus Stock, 1966, Microdeutopus gryllotalpa Costa,
1853, Pontogammarus crassus (G. O. Sars, 1894). brina BcTpedena
Mmopckas kozouka Caprella acanthifera Leach, 1814. KnemrnenocHbIx
ocimKoB npezacTasisui: Apseudopsis ostroumovi Bacescu & Carausu,
1947 u Tanais dulongii (Audouin, 1826). Yconorux — Amphibalanus
improvisus (Darwin, 1854), kymoBbix — Pseudocuma (Stenocuma)
cercarioides Sars, 1894, a paBHonormx — Sphaeroma serratum
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(Fabricius, 1787). U3 Opoasuux mMOMMXET OBUTM BCTPEYAJIHCH:
Harmothoe imbricata (Linnaeus, 1767), Nephtys hombergii Savigny
in Lamarck, 1818, Ceratonereis (Composetia) costae (Grube, 1840),
Hediste diversicolor (O.F. Miiller, 1776) u Alitta succinea (Leuckart,
1847). U3 cumsunx moamxer orMeueHsl Lagis koreni Malmgren, 1866
u Leiochone leiopygos (Grube, 1860). JIBycTBOpYaThIX MOJUTFOCKOB
npencrasmsui:  Abra  nitida  milachewichi  Nevesskaja, 1963,
Chamelea gallina (Linnaeus, 1758), Gibbomodiola adriatica
(Lamarck, 1819), Mytilaster lineatus (Gmelin, 1791), Mytilus
galloprovincialis Lamarck, 181, Parvicardium exiguum (Gmelin,
1791) u Polititapes aureus (Gmelin, 1791). BproxoHorHe MOJUTIOCKH
npecTasiens: Bittium reticulatum (da Costa, 1778), Hydrobia acuta
(Draparnaud, 1805), Trigonia pulla J. de C. Sowerby, 1826 u Tritia
reticulata (Linnaeus, 1758). Takxke BcTpedanach KpeMHEpOToBas
ryoka — Petrosia (Petrosia) ficiformis (Poiret, 1789) u acummus —
Molgula appendiculata Heller, 1877. Yamie Bcero Bctpeuancs B.
reticulatum.

HawuGosee BBICOKOI YUCICHHOCTBIO OTIAMYAIHCH AM. IMProvisus u
B. reticulatum. HauGonee Bbicokast Guomaccoit — P. aureus u B.
reticulatum. JTomunantusiM BrgoM 0601 B. reticulatum. Ha ero moro
npuxoauiock 32 % uucnennocty u 18 % Guomacchl 3000eHTOCA.

[L10THOCTB BUJIOB KoJebanach OT 2 10 7 BUA/M2, B CPEITHEM PaB-
mssick 4,840,6 Bua/mM?. UMCIEHHOCTh 3000€HTOCA M3MEHSUIACh OT
80 1o 4080 >k3./M%, B cpeHeM paBHssAch 890440 »k3./mM%. Buomacca
3000eHTOCa HaxoauIack B mpexaenax ot 0,08 1o 359,80 r/m% B cpen-
HEM OHa paBHsIach 68+41 /M2,

Haubonee BbIcOKas J107si B YMCIEHHOCTH 3000€HTOCA HabIrONA-
nack y pakooOpa3Hbix. Ha j0im0 KOTOpBIX B CpeHEM MPHUXOIHICS
54 % oOmieit uncnerHocTr 3000eHToca. [1o GmoMacce JOMUHUPOBAIN
JIBYCTBOpYAThIe MOJUTIOCKM. Ha WX J0JII0 B CpeHEM MPUXOIUIOCH
67% oOmeit 6uomaccsl 3000eHToca 03. JJoHy3mnas.

Cpennsist YHCIICHHOCTb pakooOpasHbIX paBHsLIaCh
480+150 5K3./M?, NpH 3TOM WX OMOMacca B CPEIHEM PaBHSIACH
1,80+0,42 r/m% Buomacca JBYCTBOPYATBIX MOJUIFOCKOB B CPEIHEM
Obuta 45+14 r/m?, npu uucnennoctu 62+11 ok3./mM% BproxoHorne
MOJUTIOCKH 3aHUMAIOT TPEThE MECTO IO YMCICHHOCTH M BTOPOE IO
ouomacce. X 4icIeHHOCTE B cpeHeM paBHsiachk 310+120 ok3./M2%, a
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ouomacca — 17,5£7,4 r/mM?. Ha MX 10O NPHXOJHMIOCH COOTBET-
cTBeHHO 35 % o0mieit uncneHHocTH 1 26% o0111el Onomacchl 3000€H-
Toca. UMCIEHHOCTh MOJUXET B CPEAHEM paBHsuIach 31,1+4,4 5k3./M2,
a 6uomacca — 0,88+0,21 r/M?. VIX 1ons B 00LIei YMCIEHHOCTH U OHO-
Macce 3000eHTOoca Obljla OTHOCHTEILHO HEOOJIBIIION, BCETO OKOJIO 4 1
1 % cooTBeTcTBEHHO. ACUUANU U I'yOKH MI'Pald OTHOCUTEIBHO HE-
OONBLIYIO POJIb B YMCICHHOCTH U OMoMacce 3000eHToca.

UuciieHHOCTh KOPMOBOTO 3000e¢HTOca Kojiebamack ot 80 mo
400 »k3./M%, B cpenHeM oHa paBHstach 173+£39 sk3./mM% Buomacca
KOPMOBOT0 3000€HTOCa Konebanack ot 0,08 1o 20,40 r/mM%, B cpeHem
OHa paBHsIAch 5,2+2.,6 r/mM%. Ha nmomro KOPMOBBIX BUIOB NPUXOAU-
mochk 20 % o6melt uncnennoctr u 8 % Onomaccel 3000eHToca. Ho Ha
OTICNBHBIX y4acTKax JHA MPaKTHYECKH BECh 3000€HTOC OBLI Ipe-
CTaBJICH KOPMOBBLIMU BUAAMMU.

HEKOTOPBIE BOITPOCHI BJIUSIHUS
T'HAPOTEXHUYECKHUX COOPYKEHUM
HA DKOJIOT'MYECKYIO CPEAY
B LIEJIb®OBOM 30HE MOPEHN

Tasasaun P.M., Taasauna I'.B.

HUI] «Mopckue bepeeay, 2. Couu, Poccus
TlyavlinRM@Tsniis.com

KiroueBble ciioBa: Mopckoe OHO, penbed, (uznueckoe
MOJIJINPOBaHKE, 1IeNb(OBas 30Ha.

Mopckoe THO ¢ ero penbe)oM 1 0caIkaMH, BOJHbIE MacChl MOper
1 OKEaHOB, a TaKkXke JaHImadThl 0eperoBoi 30HbI NPEICTABISIOT CO-
00ii cucteMy MeCTOOOHTaHHH, MJIM OMOTOTOB, B KOTOPBIX MOIACPIKH-
BalOTCA COOOIIECTBA OPTAaHU3MOB M (PYHKIIMOHHUPYIOT MOPCKHE IKO-
JIOTUYECKHE CUCTEMBI.

Ha cpeny obutanus MOPCKHX OpraHU3MOB TaKKe OKa3bIBalOT (u-
3WYECKHEe CBOMCTBA MOPCKOM BOJIBI (CONIEHOCTD, TEMIIEpATypa, IUI0T-
HOCTB U T. II.), KOTOpBIE, B CBOIO OYepeb, B 3HAUUTEIBHON CTENCHH
OIIPEAETAIOTCS IUPKYIIALUEH BOA.
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[Ipn mpoeKTHpOBaHUM COOPY:KEHHH B IIenb()OBOH 30HE MOpEH
(He(TerazonpOMBICIOBBIX, TIOPTOBBIX, OEPETO3AIUTHBIX U MPOY.) OJ-
HOM M3 OCHOBHBIX 33/1a4 SIBISETCS MUHUMU3AIVsI HETaTUBHOTO BIIMSI-
HUS Ha HKOJIOTHUYECKYIO CpeAy BoJoeMa, Kak MecTa OOWTaHus MOp-
cKoii ¢iopsl U GayHbl. BiusHne TuApOoTeXHUUIECKUX COOPYKEHUH Ha
9KOJIOTMUECKYIO Cpelly B LIeib(oBOi 30He Mopell 3akitouaercs Impe-
AMYIIECTBEHHO B CIEAYIOIIEM:

— H3MEHEHHE IHUPKYISLIUN MOPCKUX BOJ: H3MEHEHHE CKOPOCTH H
HaIpaBJICHUs TEUEHUH, HapyILIEHHE BOJOOOMEHa aKBaTOPHHU.

— M3MEHEHHUE eCTECTBEHHOro peibeha MOPCKOro AHa: 00pa3oBa-
HUE 30H pa3MbIBa WM HaMbIBAa JOHHOT'O TPyHTA.

J11 MUHUMU3AI[MY HETATUBHOTO BIUSHUS CTPOUTEIHCTBA HA KO-
JIOTHYECKYIO CpeAy BoJoeMa HeoOXOAMMO 3apaHee OLEHUTh TaKoe
BIMSHUE C BO3MOXXHO BBICOKOM TOYHOCThIO. Haumbosee TOUHBIM B
HacTosiIee BpeMs SBISIETCS MeTo (PU3NIECKOr0 MOJICTUPOBAHUS.

TpamunmonHO QU3NIECKOE MOJIETHPOBAHNE OBIJIO H OCTAETCS OC-
HOBHBIM METOJIOM HAay4YHBIX UCCIIEIOBaHUI U 00ECTIeYeHUs HaJeKHO-
CTH U JIOJITOBEYHOCTH MIPOEKTUPYEMBIX KOHCTPYKLIMH B 00JIACTH TH]-
POTEXHUYECKOTO CTPOUTEIbCTBA, KaK B HaIlleH cTpaHe, Tak U 3a pyoe-
HKOM.

OpHaKko 3TOT METOJ] MOXKET TAaK)K€ MCIIOJIb30BaThCS U B IKOJIOTH-
YECKUX HCCIIeI0OBAaHMX, a TAKXKe B KOMIUIEKCE C OMOIOTHYECKUMH UC-
CllefIOBaHUAMH  (HampuMep,  WCCIIEIOBaHHE  PBIOO3AIIUTHBIX
YCTPOWCTB).

PA3PABOTKA HAIIMOHAJIBHOI'O CTAHJIAPTA
T'OCT P «®U3NYECKOE MOJIEJTUPOBAHUE
BOJIHOBBIX BO3JIEMCTBU HA IIOPTOBLIE
T'NJAPOTEXHUYECKHUE COOPYKEHUS. TPEFOBAHUS
K IOCTPOEHUMIO MOJIEJIM, TIPOBEJIEHUIO
SKCHEPUMEHTOB U OBPABOTKE PE3YJIbTATOB»

Taasanna I'.B.

HUI] «Mopckue bepeeay, 2. Couu, Poccus
TlyavlinaGA@Tsniis.com

KawoueBblie cJIoBa: BOJIHOBOC BOS}ICﬁCTBHG, (1)I/I3I/I‘-IeCKOC
MOACIIUPOBAHHUEC, DOKCIICPUMCHTAJILHBIC UCCIICIOBAHMA.
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dusznyeckoe MOAEIMPOBAHUE — OJUH U3 OCHOBHBIX METOMOB pe-
LICHUS IPaKTHYECKUX (MHKEHEepHBIX) 3a1a4. OcobeHHO 3P PeKTHBHO
3TOT METOJ] MPUMEHSETCS B THAPOTEXHUKE, KOT/1a, BBUAY CII0KHOCTH
MIPOTEKAOLIUX MPOLECCOB, MOMYYEHHE TOCTOBEPHBIX TEOPETHUECKUX
Pe3yJIBbTAaTOB CBA3aHO CO 3HAYUTEIBHBIMU TPYIHOCTSIMHU.

B nacrosimee BpeMs B HOPMAaTHBHBIX JOKYMEHTax cojepiKarcs
TpeOOoBaHUS 0 HEOOXOAMMOCTH (HPU3NIECKOTO MOACTHUPOBAHMSI BOJTHO-
BBIX HAarpy30K U BO3JEHCTBUI Ha TUAPOTEXHUUYECKUE COOPY)KEHUS, B
TOM uHcie noprosbie. OAHAKO, HU B OJHOM JACHCTBYIOIEM HOpMa-
TUBHO-TEXHUYECKOM JOKYMEHTE HE YCTaHOBJICHBI TPEOOBAHUSI HU K
¢u3nUecKkuM MOZEISIM, HU K MPOLECCY MOAEIMPOBAHUS BOJIHOBOIO
Bo3AeHCcTBHA. Takasi cUTyauusi MPUBOAUT K TOMY, YTO (PU3UUECKOE
MOJIEJINPOBaHKE JHOO0 HE BBINOIHACTCS BOOOIIE, IM00 BBIIOIHACTCS
¢dopManbHO ¢ IpyOBIMH HapyLICHHUSMH METOAUK, OTPaKCHHBIX B
HAY4YHOM JuTeparype. 310, B CBOIO O4Yepellb, IPUBOIUT K MPUHSITHIO
OomMOOYHBIX MPOCKTHBIX pEIICHHUH, W, KaK CIEACTBHE, K pa3pylle-
HUSIM KOHCTPYKUHUI U MHOTOMUJIMOHHBIM HIOTEPSIM.

B pamkax I'ocy1apcTBEHHOr0 3aaHMsI 110 peau3allii KOMILIEKCa
MEPONPHITHH MO PA3BUTUIO HOPMATUBHOW TEXHUYECKOH 0a3bl B 00-
JIACTH CTPOUTEIHCTBA B COOTBETCTBHH C BBISIBICHHBIMH MOTPEOHO-
CTSIMHU B pa3paboTKe, aKTyaIH3aluy U TAPMOHHU3AIMH C MEKIYHAPO/I-
HBIMH HOpPMaMH HOPMATHUBHBIX TEXHHUUYECKHX JTOKYMEHTOB IO MPHO-
PHUTETHBIM AJISl TOCYAapCTBA HANpPaBJICHUSM, B YAaCTH OpPraHU3alru U
mpoBeneHusT paboT Ho pa3paboTKe, SKCIEPTHU3E W MOATOTOBKE K
YTBEP)KICHHUIO TNPOEKTOB HAIMOHAIBHBIX U MEXKIOCYJapCTBEHHBIX
crangapToB B cepe crpoutenscrsa B 2020 r. OII AO ITHUUTC
«HUL «Mopckue Gepera» paspadoran I'OCT P «®Puznueckoe moze-
JUPOBAaHUE BOJHOBBIX BO3ACHCTBHUI HA IIOPTOBbIE THAPOTEXHUIECKUE
coopyxeHus. TpeGoBaHMs K MOCTPOSHUIO MOJEIH, IPOBEJCHUIO IKC-
MEPUMEHTOB U 00pabOTKE PE3yIbTATOBY.

TpeboBanus cTaHIapTa pacnpocTpaHstoTes Ha puzndeckoe (1a0o-
paToOpHOE) MOJCTMPOBAHNE BOJHOBHIX BO3JICHCTBHI Ha IMOPTOBEHIC
THAPOTEXHUYECKUE COOPYKEHUS, MPOBOJUMOE JII CTPOUTEIHCTBA,
PEKOHCTPYKIINH U KaTUTATFHOTO PEMOHTA MMOPTOBBIX THAPOTEXHIYE-
CKHMX COOPYXEHUH.

CranzmapT ycraHaBIMBaeT TPeOOBAHUS K TOCTPOCHHIO MOJIEIH,
MIPOBEJICHHUIO IKCIIEPUMEHTOB U 00paboTKe pe3ynbTaTOB MY MPOBE-
JeHUH (PU3NYECKOr0 MOJEIHPOBAHMS BOJHOBBIX BO3JCHCTBUI Ha

MOPTOBBIE THAPOTEXHUUECKHE COOPYKEHHUS.
Mudp Temsr [THC 1.13.465-1.285.20.
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OLIEHKH PUCKOB JETPAJALIUU ILISDKER
3AMIAJJHOT'O KPBIMA B PE3YJIbTATE PEAJIN3ALIUU
MACIITABHBIX MPOEKTOB BEPETOYKPEILJIEHUS

Ynosuk B.®D.

MI'U, 2. Cesacmonons, Poccus
udovik_uvf@mhi-ras.ru

KawueBbie caoBa: 3anaaseii  KpeiM, OeperoykperuieHue,
JeTpananus MsbKed, THTOANHaAMUYecKas CUcTeMa, OF0KeT HaHOCOB.

B Hacrosiiee BpeMsi aKTUBHO O3BYUYMBAIOTCS M TPOJBUTAIOTCS
IUTaHBl TI0 TEXHOTEHHOMY TPeoOpa3oBaHUI0 MOPCKHX OeperoB u
IUISDKHOM 30HBI 3amamHoro KpeiMa. AHOHCHpyeMble MacIiTaOHBIC
MIPOEKTHI 3aCTPOMKH MOOEPEKbsl B OONBIINHCTBE CIy4aeB IPEACTaB-
JSIIOTCS B BHJIE KPACOUHBIX BHU3YaJM3alMi apXUTEKTypHO-TUIAHUPO-
BOUHBIX PEIICHHH, COMPOBOKIAEMBIX TPOEKTOM ILTAHUPOBKHU U MEKe-
BaHUs ocBamBaeMol Tepputopun. OuHaHcUpoBaHue padoT MpeArno-
JlaraeTcs OCYILECTBIATh B paMKaX peajin3alud KOMMEPUYECKUX U UH-
BECTHLIMOHHBIX MPOEKTOB, a Takxke PDenepasbHOH LENeBOM mpo-
rpammbl «ColuanbHO-9KOHOMHUYECKoe pa3BuTHe PecryOnmkn Kpeim
u r. CeBacTonosus».

Bo Bcex nmpoekTax ocoboe BHUMaHUe yAETsieTcsl pasieny Oepero-
YKPEMUTEIbHBIX MEPONPHUITHIL, 00eCIIeYnBaIOIUX, IO MHEHHIO TIPO-
EKTHPOBIIMKOB, TIOJIHYIO CTAOMIM3AIINI0 IPUOPEKHON TIOIOCHI CYIIN
JIaKe B YCIIOBHAX CyIlecTBOBaHUS onoiizHel. J{ist CeBacTomoibekoro
peruoHa B kadecTBe Hanbonee 3 PEeKTHBHON CHCTEMBI 3aIIUTH Oepe-
TOB Ipenjiaraercsi CTPOUTENICTBO HEMPEPHIBHBIX OETOHHBIX Habe-
PEXHBIX C pa3MeIIeHHBIMA Ha HUX MHOTO3T)XHBIMH 3IaHUSIMH, HMe-
HYEMBIX B MPOEKTHOW JOKYMEHTAIMU «OeperoyKpenuTebHBIMU CO-
OPYXCHUSIMH C DIIEMEHTAMH JKWJIBIX ITOMEIIEHUH U HHQPaCTPyK-
Typbl». CTpOHUTENBCTBO BKIIOYAET TEPPACHPOBAHUE HPOTSKEHHBIX
YYacTKOB OeperoBhIX CKIIOHOB 0e3 BO3BpaTa M3BIEKAEMBIX 00HEMOB
TaJbKU M TPaBUsl B OFO/KET HAHOCOB JINTOJJMHAMUYECKOW CHCTEMBI.
BnaroyctpolicTBO IIISHKHOM 30HBI PEATIONAraeTcs OCYILECTBISATD M0-
CPEACTBOM OTCBHINKH IUPOKUX UCKYCCTBEHHBIX IECUAHBIX IUISDKEN U
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CTPOUTEIBCTBA NOMNEPEUHBIX TUAPOTEXHUUECKUX COOPYKEHUI B BUIE
OyH, oOecreuynBaroIMX HEN3MEHHOCTh IIMPHHBI TUISDKEH NpU He3Ha-
YUTENBHBIX PEMOHTHBIX MOJICHINTKAX MaTepuaa.

IIpu 3TOM HE 03BYYEHBI KIHOYEBBIE BONPOCHI, CBSI3aHHBIE C TEM,
YTO TEPPACUPOBAHUE U 3aKPEIFIEHUE MHOTOKAJIOMETPOBBIX YUaCTKOB
Oepera, COIEP)KUT PUCKU JIETpajalliy IUBHKEH B paMKax BCEH JIMTO-
JMHAMUYECKOW CUCTEMBI, OXBAaTHIBAIOIIEH y4acTOK modepexns oT Ce-
Bacromons 10 EBmaropun. OCHOBHOW MPUYUHON BBICTYIAET MTPAKTH-
YEeCKH ITOJTHOE TIPEeKpaIleHre MOCTYIUICHUS TUISHKe00pasyIoIero Ma-
TepHaa, MPOUCXOIIEr0 B IPUPOJHBIX YCIOBUAX B pe3yabTaTe pas-
pylieHus KIugos..

JlonoaHUTENbHBIN aHaIU3 Pa3MEILIEHHON B OTKPBITHIX HCTOUYHUKAX
MMPOEKTHOM JOKYMEHTAIlUHU ITOKa3all, YTO B paMKaX padoT MO MpOeK-
TUPOBAHUIO HE BBIMOJHSIICS B HEOOXOIUMOM 00BeMe KOMIUIEKC JIU-
TOAMHAMUYECKUX HCCIEIOBaHUN, MPEeIyCMOTPEHHBIN MpU MpoBeie-
HUU HWHXXEHEPHO-TUAPOMETEOPOIIOTHYECKUX H3BICKAHUM, U HE OCY-
IIECTBISIIOCH TTOJIHOIICHHOE W OOBEKTHBHOE HAYYHOE COIMPOBOXKIC-
HUE MPOEKTOB.

B kadecTBe ONTUMAIBHOIO BapUaHTa Pa3pelleHUs] CIOKUBIIEHCS
CUTYallUH NPEAJIaracTcs:

— BBIBECTH M3 OTJENbHBIX MPOEKTOB paszzeisl «beperoykperie-
HUE», 00bEAMHUTD UX U pa3pabaThIBaTh B paMKaxX HAyYHO 00OCHOBaH-
HOW eMHON CTpaTeruyl yIpaBieHus JMHAMUKOH HAHOCOB B Oepero-
BOH 30He 3ananHoro Kpeima;

— TPOU3BECTH aKTyaJU3allMI0 OLEHOK BO3JACHCTBUS IIpenajiarae-
MBIX IIPOEKTOB HAa OKPY’KAIOLIYIO Cpedy C AeTalu3alueil Bcex BO3-
MOKHBIX PHCKOB Pa3BHUTHSI HETaTUBHBIX MOP(OIMHAMHYECKUX TIPO-
LIECCOB B KPAaTKOCPOYHOU, CPETHECPOUHON M OCOOEHHO JIOJITOCPOU-
HOH NEPCIIEKTUBE;

— B JanbHelnIeM WH(POPMHUPOBATH OPraHbl TOCYAapPCTBEHHOM
BJIACTH, OOIIECTBEHHOCTh M MHBECTOPOB O BO3MOKHBIX PUCKaX HAYH-
Has C 3Tana TEeXHHKO-YKOHOMHYECKOrO OOOCHOBAaHHUS IJHOOOTO Mpo-
€KTa OCBOCHHS OEperos.
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JOHHBIE OTJIOKEHU S KAK NTHAUKATOPBI
3AT'PASHEHUS AKBAJIBHBIX CUCTEM

Ycenkos C.M.

MU MT'Y, e. Mocksa, Poccus
usenkov.swyatoslaw@yandex.ru

KiioueBble cjioBa: CCANMCHTOJIOTHUYCCKHC (l)aKTOpr, JOHHBIC
OTJIOKCHUS, MHAUKATOPBI 3arpA3HCHUA, NUHAMHUYCCKHUEC TUIIBI OHA,
MHTCHCHUBHOCTDH U 061112151 CTCIICHD 3arpA3HCHHA.

COBpEeMEHHBIE HCCIENOBAHUSA BO3JACHCTBUSA 3arpsi3HUTENECH Ha
OKPY>KaIOIyI0 Cpely HallpaBJeHbl HA PeaTU3alliI0 Pa3InYHbIX CTpa-
TErnid MEHEPKMEHTA [0 MUHUMHU3ALNN UMEIOIUXCS 3HAYUMBIX JKO-
JIOTHYECKHUX Mpo0sieM. B 3TOM KOHTEKCTE OLIEHKA aKBaJIbHBIX CUCTEM
JIOJKHA TEHEPUPOBATh HH(POPMALIUIO JJIsl IPUHSATHS YIPABICHYECKUX
pemennii. Takas nHpoOpMaus A0KHA colepkaTh cBeneHus: (1) o
MPUCYTCTBUH WMJIM OTCYTCTBHHU 3arps3HSIOLINX KOMIIOHEHTOB, (2) O
KOHIICHTpAI[MM KOHTAMUHAHTOB B BOZE, Ocajkax u ouore; (3) o mpo-
CTPaHCTBEHHOM paclpeeicHuH 3arpsa3ustonux semiects (3B); (4) 00
M3MEHEHUH cofiepkaHusd 3B Bo BpeMeHH.

NccnenoBanus nocine HUX JIET BBISIBIIN BETYIYIO POJIb CETUMEH-
TOJIOTHYECKUX (PAKTOPOB B POPMUPOBAHUN IKOJIOTHYECKOTO COCTOSI-
HUS BOJHBIX OacceitHOB. [|OHHBIE OTIIOXKEHHUS SIBIISIFOTCST BAXKHEHTITIM
KOMIIOHEHTOM 3KOJIOTMYECKOI'0 IMPOCTPAHCTBAa aKBaTOPHH, 4TO 00y-
CIIOBJICHO, TPEXKJE BCEro, CIEAYIOIMMHU HMX cBoicTBamu: (1) 3TO
cpeaa ooutaHus OEHTOCHBIX (HOPM OPraHU3MOB, (2) B HUX MPOUCXO-
JUT aKKYMYJISIINS 3arPS3HAIONIMX BEILECTB, (3) OHU ABJISIFOTCS ITOTEH-
LUaJIBHBIMI MCTOYHUKAMU BTOPUYHOTO 3arpsi3HEHUs. OTO BEChbMa
Ba)KHBIE MPUYUHBI JUJISl UCTIOIH30BAHNSA JTOHHBIX OTJIOKEHUH B MpO-
rpaMMax 1o KOHTPOJIIO 3arpsi3HEHNS aKBAJIBHBIX CHCTEM.

[IpoOb1 0cagKOB JAIOT HHTErPUPOBAHHBIE BO BPEMEHHU JaHHBIE BbI-
COKOH JIOKaJIbHOW MH(POPMATUBHOCTH. XUMUYECKHE W OHMOJIOTHYIEC-
CKHEe TapameTpbl 00BIMHO HEe 00J1aJJaf0T BHICOKOH MpPEACTaBUTEIBHO-
CTBIO B TOYKaX HaOJIOAEHUS B CUITY 3HAUUTEILHONH BPEMEHHOH U IPo-
CTPaHCTBEHHON M3MEHYHMBOCTH BOAHBIX MAacC, a TaK)Ke HU3KOW KOH-
LEHTPAallMd KOHTAMHWHAHTOB, YTO MOXXET BBI3BAaTh AHAIUTHYECKHE
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podiemsl. buonoruueckue npoos! 4aCTO UMEIOT HU3KYIO JIOKAIBHYO
[IPENCTaBUTENBHOCTD, XapaKTEPU3YIOTCS CYIIECTBEHHOW MO3aWYHO-
CTBIO M YaCTO UX TPYIHO UHTEPIIPETUPOBATS.

Bonee BBIcOKHMEe comepikaHHs B Ocajgkax MOApa3yMeBaloT Oolee
IIPOCThIE METO/IbI UCCIEAOBAaHMS U 00Jiee BHICOKYIO Ha/le)KHOCTh pe-
3yJBTATOB 10 CPABHEHUIO C MPOOaMU BOJBI U OMOIOTHYECKUMH 00-
pasuamu. M3ydas ocaiku, MOKHO BBIIBUTh MCTOYHUKH U OLIEHUTH
BO3CHCTBHE KOHTAMMHAHTOB Ha aKBaJIbHYIO Cpey, B UTOre — Ipu-
HATh 00OCHOBAHHBIE MEPBI 110 COKPAIIEHHUIO OCTyieHus 3B.

[Ipu nzyueHnn ocobEHHOCTEN CeAMMEHTOreHe3a C y4acTHeM TeX-
HOTEHHOW COCTAaBIIAIOLIEN Ba)KHO YCTAHOBUTH CBA3b MEXIY TUHAMHU-
YECKMMH YCIOBUSIMU Ha JHE U MOBEACHUEM TOKCHYHOI'O CeIUMEHTa-
UOHHOTO MaTepualla B pa3InuHbIX 0OCTaHOBKAaX. 3HATH THIT 00pazy-
FOLLETOCs 0CaKa U MOTEHIIHAIbHBIE BO3MOXHOCTH JIOHHON JTUHAMUKH
B OIpeIeIICHHOM 00acTi OacceliHa HEOOXOAMMO T KOHTPOJIS 32 3a-
IPASHUTEISIMA (MOHUTOPHHT), BOIHOIO IJIAHUPOBAHUS. AparupoBa-
HUS U TaMIIMHTA 3arPsS3HEHHBIX TPYHTOB.

[Ipencramusiercsi, 4yTO A PELICHUS] BOIPOCOB O IOCTYIJICHUH,
pacmpeneieHM ¥ HAaKOIUICHWH 3arps3HSIOIIMX BEILECTB, MOXHO
OTPaHUYUTHCS U3YUCHHEM JMHAMUYECKUX TUIOB JiHA. CyIIeCTBYIOT
YEeTKHUE CBS3M MEXIy AMHAMHYECKHMHU YCIOBHSIMHU Ha JHE, QU3HUe-
CKUMH ¥ XUMHYECKUMH OCOOCHHOCTSIMH OCA/IKOB U UX 3arpsI3HEHUEM.
KontamunaHTBl TOpa3o 0ojee 3aMETHO MPOSIBISIOTCS B PBIXIBIX,
TOHKHX M OOTaThIX OPTaHUKOW OTIIOKEHUSIX, XapaKTEePHBIX I 00JIa-
CTel aKKyMyJSIMH. JTO 3aKOHOMEPHO, TaK Kak OonpmMHCTBO 3B
pacmpoCTpaHsIOTCs B IPUPOJHBIX BOAAX MPHUCOCAMHUBILUCH K pas-
JUYHBIM YaCTHIIAM M arperaTaM, KOTOpPbIE MOTYT ObITh Ha3BaHBI «HE-
CyUumI» yacTuaMu. OHHU OIPeNIeNsIIoT PaclipoCTpaHEHHE KOHTaMH-
HAHTOB U 0 KaKOW-TO CTENEHHU PETyIUPYIOT UX MOTCHLIHAIBEHOE 3KO-
JIOTHYECKOE ICUCTBHE.

HenocpenctBeHHO B HOKIIa/1€ MIPUBOJATCS MPUMEPHI UCTIOIH30BA-
HUS CEAMMEHTOJIOTMYCKOIO MOJAXO0Ja A aHallu3a Ie0dKOJIOTHYe-
CKOTO COCTOSIHMSI Pa3JIMYHBIX aKBAaTOPUH, B TOM YHCIIE PE3yJbTaThl
OIIEHKH WHTEHCHBHOCTH, CTETIEHU U CTPYKTYPHI 3arpsA3HEHUS JOHHBIX
OTJIO’KEHUI BOCTOYHOM yacTh PuHCKoro 3anuBa u Bennkux ozep Ce-
BepHOU AMepukH U EBpomnsl.

478



Te3ucs! goknanos «Mops Poccun: uccnenoBanust 6eperoBoii u mebpoBoit 30H»

YI'PO3bl OBFBEKTAM IIOABOJHOI'O
HCTOPUKO-KYJIBTYPHOI'O HACJIEAUA

dazayaann C.M.

PITY, 2. Mockea, Poccus
sh1703@yandex.ru

KuroueBble cjoBa: NOJBOAHOE KYJIbTYpHOE HACIEOUE, MOABOAHASL
apXxeoJIoTusl, YNpPaBJIEHUE TMOJBOJHBIM HAaCIEAUEM, MOHHUTOPUHT
OOBEKTOB HACJEIWs, AQHTPOIOTEHHBIA TOJBOJHBIA JaHAIIA]T,
MOABOJHBIN MapK.

B cBs13u ¢ pocToM HHTEpeca B MOCIEAHNE JECITUIETHS K TTOABO/I-
HoMmy KynbrypHOoMy Hacneamio (IIKH), meobxommmo cocpenoro-
YUTHCA HE TOJILKO Ha PACKOMKAX M SKCILTyaTallil 00BEKTOB ITOIBO/-
HOM apXeoJI0ruy, HO TaK)Ke Ha 3allluTe U COXPaHEHWUHU Hacueausl. OTOT
KOMIUIEKCHBIN TpoLecC MOHMMAETCsl KaK YIpaBieHHE IOJBOIHBIM
KyJIBTYPHBIM HacleneM. JTO yIpaBlieHHe 0a3upyeTcss Ha MOHHUTO-
punre oobekToB [IKH 1 co3ganue cenuaibHbIX YCIOBHIA €ro CoXpa-
HEHUs, HallpUMep, TTOJIBOJHOTO MapKa Ui CHEUaTbHBIX MOABOIHBIX
typuctckux MapmpyrtoB. [IKH sBnsercs ogaum u3 Hambornee Hesa-
WUIIEHHBIX €r0 BUJIOB, KOTOPOMY I'PO3UT UCUE3HOBEHHE. BaxHo mo-
BBIIIIATH OCBEIOMIICHHOCTS JIFOJICH BO BceM mupe o rieHHoctu [IKH u
WHGOPMHUPOBATH JIHLI, IPHHUMAIOIIUX PEIICHNS, K TPUHATHIO MEp T10
3aIUTe STUX KYJIBTYPHBIX [IEHHOCTEW OT HEeM30eKHBIX yrpo3. K Ta-
KHM yrpo3aM OTHOCSITCS pa3rpadiieHre, KoMMepUecKast SKCILUTyaTalys
win crpoutenbcTBo. Yrpossl IIKH moctaTouyHo MHOTOYHCICHHBI.
OHU UCXOAST U OT YEJIOBEKA, U OT IPUPOJHBIX YCIOBUN HAXOXKICHHUS,
Y OT BO3/ACHUCTBUS OMOTHI HA HUX.

K nacrosimmemy BpeMeHH CI0XKHIOCH TOHUMaHHUE O TOM, Kak B IIPO-
Lecce OCBOCHHMS reorpad)uyeckoro mpoCTpaHCTBA YEIOBEUECTBO akK-
THUBHO B3aUMOJecTBOBaAJIO ¢ Tuapoctepoil. Pesynprarom sTOro B3a-
AMOJICHCTBUS CTATIO TpeoOpa3oBaHNe PUPOIHEIX JIAHIIIAPTOB U Tie-
pEeBOJl UX B KyJbTypHBIC/aHTpONOTeHHbIe JTaHamadTel. CTerneHb
TpaHc(OpPMaLUU KyJIBTYPHOTO/aHTPOIOT€HHOTro JlaHgmadTa 3aBU-
cela OT yCHJIMH COIlMyMa, KOTOPBIM HaXOAWMJICS Ha ONpeAenEéHHOM
YPOBHE IKOHOMHYECKOTO M TEXHOJOTMYECKOTO PA3BHUTHS, a TaKXKe
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HAaCTOWYHBOCTHIO COIIYMA MOAIEPKUBATH KYJIbTYPHBIH/aHTPOIIOTEH-
HBIA TaHAIma(T B OIpeeeHHOM ITpeoOpa3oBaHHOM cocTostHAU. Kak
MPaBWIO K 3TUM KyJIbTYPHBIM JIaHAMIa(TaM OTHOCSTCSA CEIbCKOXO-
3ICTBEHHAs! OKpyra, o0OpyJOBaHHBIE TEPPUTOPUU OXOTHl U PBbI-
OaJIKH, TMPOCTPAHCTBEHHO-TIPOTSDKEHHBIE (POPTUHHUKAIMOHHBIE CO-
opyxxenusi. Hanbonee mpeoOpa3oBaHHBEIME TeorpapuaecKuMu mpo-
CTpaHCTBaMH CTaJld TOPOAA U KPYIHBIE CEIbCKOXO3SHUCTBEHHBIE TMO-
CeJICHHS, T1Ie TIprupoIa ObliIa 3HAYUTEILHO TpaHchopMupoBaHa. Crona
OTHOCSTCS TaKXKe TOPTOBBIE U (HOPTU(DHUKAITMOHHBIE COOPYKESHHS.
OTH 00BEKTHI Ha3bIBAIOT HEJBM)KUMBIMU U/WIIH CETUTCOHBIMH.

K nBmxrMbIM 00BbEKTaM MaTepUaNbHON KyJIBTYPBl OTHOCST Cpell-
CTBa IepeABIKEHNS, HalpuMep, cya. Ilpu 3ToM He BaxkHO, pedb UAET
0 HEeOOJIBIIOM JEPEBSHHOM (TPOCTHHKOBOM) IUIABCPEACTBE WA O
KpYITHOM COBpeMEHHOM cyaHe. [laxe Toraa, Korja cya OKa3ainuch Ha
JHE BOIOEMOB OHU BCE paBHO ABMKKMMoOE Hacaeaue. B 20 Beke k aTum
IBYOKAMBIM 00bEeKTaM JO0aBIITUCH JIETAaTeIbHBIE alapaThl.

Hcxons n3 0coOEHHOCTH CTPYKTYPHI KyJIbTYPHBIX JJaHAIIA(QTOB U
CPEICTB MEePEBIKEHNS 110 BOJIE, MBI 3Ha€M CBOCTBA MaTEpPHAIIOB, U3
KOTOPBIX TAaHAMA(PT Uil 00BEKT cocToAT. | eorpadnyueckue ycnoBus,
KOTOPBIC OMPEJIENAIOT XapakTep ObITOBaHUS JIIOACH, ONPENEISIOT TOT
MaTepHall, KOTOPBIH B Macce MCIOIb30BANICS Il CTPOUTENIBCTBA JI0-
MOB (COOPYKEHHIT) ¥ U3TOTOBIIEHUH Bemleil. Ha Bo3myxe 3tn marepu-
aJIbl MOTJIHM OBI CYIIECTBOBATH JOCTATOYHO JIOJITO, HE TEPSIS CBOM I10-
TpeOUTEIbCKHE KauecTBa, HO MPHU KOHTAaKTe ¢ TUApochepoi cCuTyarus
MOXKET MEHAThCS PaIUKAIIBHO.

B nipencrasienHoM foxiiaze:

— paccMaTpHuBaeTCs CUCTeMa «OOBEKTHI — MPOIECCHl — YCIOBHS
B3aWMOJICHCTBUS» MEXIy IOJBOJHBIM JaHIMAPTOM M OOBEKTOM
I1IKH;

— TIOHWMAEeTCs, YTO Bellb WM O0BEKT cpa3y IOCIe CBOErO U3T0-
TOBJICHUS] HAYMHAET MEHATHCS, cTapeTb. CKOPOCTh 3TOTO M3MEHEHUS
3aBHCHUT OT YCIIOBUI OKpYKarolieH Benb (00bEKT) Cpeibl;

— YUYHUTBHIBAETCS, YTO BEIU U 00BEKTHI PE3KO HAYMHAIOT MEHSThCSI
(pa3pymaThCs) eciau X KOHTAKT ¢ BOJOW IMPHUBOIUT K UX CTPYKTY-
HOMY WJIM XUMHUYECKOMY N3MEHEHHUIO.
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TOHKHME CUHTETUYECKHE BOJIOKHA, OCEJAIOUINE
B HENOJABU’KHOU 1 KOHBEKTUBHO
HEPEMEIINBAIOINEUCSA CPEJE

Xarmysunna JI.U., YUy6apenko W.I1.

HO PAH, 2. Mocksa, Pocuus
liliakhatmullina@gmail.com

KialoueBble cjI0Ba: MHKPOIUTACTHK, CHHTETHYECKHE BOJIOKHA,
ocemaHue, KOHBEKITHUS, TaAO0PaTOPHBIA SIKCIIEPUMEHT.

CuHTeTHYECKHE BOJIOKHA JHAMETPOM B HECKOJIBKO JECATKOB MHUK-
POMETPOB SIBJISIFOTCSL HanOOJIee paclpoOCTPaHEHHBIM TUIIOM MHKPOII-
JIaCTHKa B MOPCKOI1 cpesie, HO CaMbIM HEM3YUYEHHBIM C TOUKU 3pEHUS
ero nepeHoca B BogHo# Tomme. Oceanne TaKuX BOJIOKOH OBLIO MC-
CJICJIOBAHO B J1a00OPAaTOPHBIX SKCIICPUMEHTaX B CIIOKOHHOW BOJIC M B
YCIIOBUSIX TepMHUYeCKOH KOHBeKIMU. st 12 HaOOpOB TOHKHMX BOJIO-
xoH u3 Heiinona (1,12 r/em®) u monuscrepa (1,35 r/em®), anunoit 1,9—
14,8 mm, muamerpamu 13 1 20 MKM OBLTO BHITOHEHO 84 M3MepeHus
CKOpOCTH OCellaHHs B CIIOKOHHOM Boje. Habmomanocs minaBHoe oce-
JaH¥e BOJOKOH C COXpaHEHHeM MMH CBOEH IIepBOHAYANBHOM (cTyyaii-
HoM) opueHTauu. CKOpOCTh OMYCKaHUs BOJIOKOH JJIMHONW <5 MM Ba-
prupoBana ot 0,5 mo 3,7 mm/c (obmee cpennee 1,6+0.87 mm/c). Cra-
TUCTUYECKU TIOATBEPIKIEHO BIUSHUE OPUEHTAIIMH BOJOKOH OJIHOM
JUTMHBI Ha PE3yJIBTUPYIONINE CKOPOCTH OCEIAHUS: BEPTHKAIBHO OPH-
eHTHpOBaHHbIe BoJoKHA (19 % HabmoeHwmii) ocenany ObICTpee, 9eM
BOJIOKHA C HAaKJIOHHOHM opueHTauuei (48 %), TOpU30HTAIBHO OpUEH-
THpOBaHHBIE BoJIOKHA (33 %) ocenany ¢ HANMEHBITUMH CKOPOCTSIMHU.

KonBekTruBHOE TIepeMenmnBaHue B 6acceifHe ¢ MOI0TPEBOM CHHUBY
MPUHLIMITHAIBHO W3MEHWIO XapakTep MOrPY)KEHUS BOJIOKOH: OHH
CTaJI JIBUTaThCs HECTALIMOHAPHO BO BCEX BO3MOXHBIX Hampable-
HusX. B 78 m3MepeHusx HEeHIOHOBBIX BOJIOKOH JUIMHOHN 4 MM (C HC-
MIOJTh30BAHUEM TEXHUKH «CBETOBOTO HOXKa») TOILKO OKOJIO 56 % Bo-
JIOKOH MMENTN HUCXOISAIIYIO COCTABIISIONIYI0 CKOPOCTH (CpeiHee 3Ha-
yenwne 1,33 £+ 0,78 mm/c), koTopas ObliIa BABOE MEHBIIIE, 4eM CKOPOCTh
OceJlaHus BOJIOKOH TOM K€ JJIMHBI, U3MEPEHHAs B CIIOKOIHON BOjE
(0,88-3,65 mm/c). [l BOJIOKOH ObLT XapakTepeH OOJbIION pa3dopoc
CKOPOCTEH JBMKEHUS, OTHOIIEHUE 3HAYEHNH MaKCUMAaJIbHOM CKOpO-
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CTH K MUHMMAJIbHOW NP OJMHAKOBBIX IIapaMeTpax HarpeBa COCTaB-
nsu10 10 14 pa3. BonokHa MOriM ABUraThCsl B Pa3HBIX HANpaBICHUAX
U MOBTOPSATH KPYTOBBIE IBMXKEHUSI BOJIBI B KOHBEKTUBHOH sueiike. Ta-
KM 00pa3oM, ObLIH BBISBIICHBI JBa Pa3IMYHBIX MEXaHH3Ma yaepKa-
HUS BOJIOKOH B TOJIIE BOJIBI: YBJICUSHHE YACTUL] TOPU30HTAIBHBIMU H
BEPTUKAIBHBIMU JBUKEHHUSIMU CPEJIBI M 3aMEe]JICHHIE OITyCKaHHsI U3-3a
HECTAallMOHAPHOTO OOTEKaHWsI BOJIOKHA. Y JIEpKMBaHUE BOJIOKOH BO
B3BELICHHOM COCTOSIHUM B MPHUCYTCTBHHM TEPMHUYECKON KOHBEKLIUH
IIPUBEJIO K YMEHBIIEHUIO MHTEIPAJIbHOIO MOTOKA YacTHUIl BHU3 B 4
pasa 1o pesynbTaTaM IPOBEJCHHBIX SKCIICPUMEHTOB.

Crnenuduryeckre xapakTepUCTUKU OCEJaHUs U BCIUIBITHS BOJIOKOH
B CpeJie C KOHBEKTHUBHBIM II€PEMEINBAHUEM, I0-BUIUMOMY, SIBIISICTCS
CYILIECTBEHHBIM (haKTOPOM, M €ro CICAyeT YUYUTHIBATh B YHCIICHHBIX
MOJIEJIIX IEPEeHOCa MHUKPOIUIACTHKA, YTO IO3BOJIUT 3HAYUTEIIBHO
YIIy4YIIATh OLEHKY BEPTHKAJIBHOTO MIOTOKA YacTHUL.

JlaGopaTopHbie 3KCIIEPUMEHTHI BBIIIOJIHCHBI B paMKaxX pa0OThI IO
rpanty POOU Ne 18-35-00553; nuaentudukanus yacTull BEIIOTHEHA
npu punancoBoi noanepxke rpanta PH® Ne 19-17-00041; nabopa-
TOpHOE O0OpYIOBaHWE M TEXHHUYECKOE OOCTy)XKMBaHHE 00ECTIeYeHO
rocyJapcTBeHHOU Oro/pkeTHOH nporpammoit Ne 0128-2021-0012 Un-
cturyta okeanosioruud um. ILIL. IllupmoBa PAH. OGoOmienue pe-
3yJIBTaTOB MPOBEACHO COBMeCTHO ¢ npodeccopom Enenoit I"opoxo-
BoOi (ZlemapTaMeHT 3K0JI0rn4eckoil Haykn CTOKIOJIbMCKOTO YHHUBED-
curera), B pamkax npoekra MOTION Ne 22805/2019, dunancupye-
moro Isenckum unctutyrom (Swedish Institute). Pamanosckuii aHa-
JIN3 9KCIIEPUMEHTANIbHBIX YaCTHILI IPOBEECH Ha 0a3e PecypcHOro LeH-
Tpa bantmiickoro ¢enepansHoro yamepcutera um. M. Kanra An-
npeeM 3F00NHBIM.

PACHPEAEJIEHUE MUKPOIUIACTUKA B TOHHbIX
OTJIOKEHUSAX BAJITUUCKOI'O MOPSA
Yyoapenko WU.IL., EciokoBa E.E., 300xoB M.b., Ucauenko U.A.

HUO PAH, 2. Mocksa, Poccus
irina_chubarenko@mail.ru

KiroueBbie cj10Ba: 3arps3HEHUE; MUKPOIUIACTUK; BOJIOKHA; 30HBI
3po3uu / TpaH3uTa / HaKOIIeHUs1; bantuiickoe Mope.
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[IpoBenén ananmu3 copepkaHus dYacTHL MHKporuiacTuka (0,2—
5 MM, MII) B 53-x mpob6ax MOHHBIX OTIOKEHHH COOCTBEHHO banTwmii-
ckoro mMops. IIpo6sr oToOGpansr ¢ rayons ot 3 1o 215 M B 8 peiicax
HAYYHO-HCCIIEI0BATEIbCKUX CyI0B B MapTe-okTa0pe 2015-2016 rr.

Conepxanne vyactun MII BappupoBanocs MEXAY CTaHLMSIMU OT
103 mo 10 179 mr./kr cyxoro Beca, Ipu CpeaHEM 3HaA4eHHu 863 =+
1371 wt./kr cyxoro Beca. [laHHbIE yKa3bIBAIOT Ha YBEIIMUYECHHUE 3arpsi3-
HEHHS ¢ pocToM rnyOuHBl. Ha mpuOpeskHOM MOJBOJHOM CKJIOHE 00-
Hapy>KeHO c1ab0 BO3paCTAOLIee U OTHOCUTEIBHO HEOO0IbIIOE Coaep-
xanue dactur MII (B cpennem 286 mrt./kr cyxoro Beca). B mpomexy-
TOUYHBIX CNOsIX (TmyonHa 20—-80 M) OHO yBenmuuMBaeTcs A0 568 mr./Kr
CyXOTo Beca, IOCTHTasi cpenHuX 3HadeHnd 1359 mr./kr cyxoro Beca
HIDKE TMKHOKJIMHA.

ITo dopme, oxono 75 % wuactuny MII cocTaBislOT BOJIOKHA, 32
HUMH caenytoT ieHku (20 %) u pparmentsi (5 %). OOHapyxeHa cTa-
TUCTUYECKU 3HAUYNMasi KOPPEISLHs MEXLy TTyOuHON BOJBI U COAEP-
YKaHWEM BOJIOKOH; 3TO JIOKA3bIBACT, UTO TITyOOKOE MOPE SIBIISIETCS 30-
HOW aKKyMYJISIIUA CHHTETHYECKHX BOJOKOH.

Koppemsimus mexmy obmum copeprkannem gactur, MII u tunom
OTJIOKEHUI HE3HAaYMMa, YTO TMOJYEPKHBACT Pa3IUYHOE AMHAMHYE-
ckoe noseneHue yactull MII u 3epeH HOHHBIX OTJIOXKEHUW B €CTe-
CTBEHHOH MOpCKOil cpene. bonee Toro, pacmpeneneHusi BOJOKOH,
(parMeHTOB, IJICHOK, KaK U IIECKOB, UJIOB U JPYTUX THIIOB JOHHBIX
OTJIOKEHUH CYIIECTBEHHO Pa3INYalOTCs U MEKIY COOOM.

Pe3ynbrarer aHanu3a mo3BOJISIOT MPEATIONaraTh, 4To JUid aJeKBaT-
HOTO ONMCaHMS KapTUHBI pactipeneneuus yactull MII B oHHBIX ocan-
kax «MII B enom» cienyer noapas3ieanuTh Ha HECKOJIBKO IMOATUIIOB
B COOTBETCTBHU C HMX KOHKPETHBIM IOBEJCHHEM IpH TepeHoce /
HaKOIIJICHUH B MOPCKOM cpeze. PacripeneneHne BOJIOKOH OKa3aioch
BO3MOXHO OXapakTepH30BaTh B TEPMHHAX 30H 3pO3UM / TpaH3UTA /
HAKOIIJICHUS, IPUMEHSEMBIX JIJISl TOHKHAX (PakKluil eCTeCTBEHHOTO
ocajika; TP 3TOM, O/IHaKO, B banTuiickoM Mope rpaHHIbl MEXIy 30-
HaMH /7151 BOJIOKOH HE COBIAAAIOT C IPaHUIAMU 30H JIsl €CTECTBEH-
HBIX OCaJIKOB TOHKUX (pakiiuii. PacnpeneneHue pparMeHTOB U Iijie-
HOK B JIOHHBIX OTJIOXKEHUSIX HE TIOKa3aJ10 KOPPEJISIIUU HU C €CTECTBEH-
HBIMH OTJIOKEHHUSIMH, HU C BOJIOKHAMH.
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Takum o6pazom, gacturtel MII MOXHO cUNTATh CHEITUMUICCKAM
0CaJIKOM aHTPOTIOT€HHOTO TPOWCXOXKACHHS, OTICAHUE pacIpeese-
HUS KOTOPOTO Ha MOPCKOM JIHE HE TOJIBKO OTIMYAECTCS OT pacrmpejie-
JICHUsI €CTECTBEHHBIX OCAJKOB, HO M TpeOyeT ero pasjieieHusl Ha
«ppakmuny (mogo0HO (DpakIHusIM €CTECTBEHHOTO Ocaaka). Bomokna
SIBJISIFOTCST OJTHOM M3 TakuX «dpakmuii MIy», IposiBIIsis BIOJTHE Xapak-
TEPHYI0 KapTHHY HakoluieHus. Ho mo kakuMm mapameTrpam COpTHpY-
I0TCA OCTaNbHBIE BUBI YacTUIl MIT pu X akKyMyJISIIIUN Ha MOPCKOM
JTHE — TI0 HAIlIUM JTaHHBIM yCTAHOBHUTH HE YIAJIOCh.

CO0p dKCHEeTUIIMOHHBIX TaHHBIX BHIITOTHACTCS B paMKax roc3aja-
Hust MO PAH (tema Ne 0128-2021-0012). Ananu3 maHHBIX TpPOBO-
muTcst ipu prHAaHCOBOM Tojepkke Poccuiickoro dhoHna pynmamen-
TalbHBIX HccnenoBanuii (rpant Ne 19-05-00717).

HCKAXKEHUE MACHITABOB ITPH ®PU3NYECKOM
MOAEJINPOBAHUU BO3JIEUCTBHUSA MOPCKHUX BOJIH
HA T'MJPOTEXHUYECKHUE COOPYXXEHUSA

Meaymmnaun FO.A.

Cr'y, 2. Couu, Poccus
HUI] «Mopckue bepeeay, . Couu
9117875@mail.ru

KiloueBble cjioBa: q)HSH‘IeCKOG MOACIUPOBAHUE, HWCKAKCHUC
MacmTa6a, THAPOTCXHUYICCKOC COOPYIKCHUC.

B MupoBoii mpaktuke mpu GU3NIECKOM MOACIHPOBAHHH BETPO-
BOTO BOJIHEHMS BCET/Ia UCIIONIB3YETCS PUOIIKEHHOE TUHAMUIECKOE
rofo0ue B TOW UK MHOMU cTeneHu. [ obecneyeHus MoaHoro JuHa-
MHYECKOr0 MoA00us TpeOyeTCs Co3/1aBaTh MOJICIL C HATYPHBIMH Ia-
OapuTaMH, MO3TOMY /IS YMEHBIIECHUS MOJIEIH MPUXOIUTCS MpeHe-
OperaTh HaMMEHEe 3HAYMMBIMU YCIOBUSAMH OO0, IPUHUAMAS J10-
MYIICHUS U CTENICHb MPUOJIMIKEHHUS, TPH KOTOPOH TOCTOBEPHOCT O~
JIy4aeMBIX JAHHBIX OyIET JOCTATOYHOM.

dusnyecKkre MOJIEIN ¢ HCKAKEHHBIM MAcIITa0OM TaKKe UCITOJIb-
3YIOTCS B KQUECTBE HEKOTO MPUOIMIKEHHS, HA KOTOPOE HE0OXO0AUMO
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TOWTH 715 JOCTHKEHUS OTNIPEACITICHHBIX 1ieTiei. YToOBI Takoe mpuoiu-
KEHHE OTBEYaJO0 LEeJsAM HCCIelOoBaHUSA TpedyeTca obecneduTb U
000CHOBATh COOTBETCTBUE MOJENBHBIX MIPOLECCOB HATYPHBIM. [Ipu-
OmmkeHre OyeT JUIIEHO MPaKTHYECKOTO CMBICTIA, €CTIM Ha UCCIIEAY-
€MBbIE COOPY>KEHHS HAYHET BO3JCHCTBOBATH HOBBII PEXUM BOJTHEHUS,
HE UMEIOINH 0O0CHOBAaHHOT'O COOTBETCTBHS HATYPHBIM IIPOLIECCaM.

B coBpemeHHOI Hay4HOH MpakTHKe UCKaKeHUe mMaciiTada 3arpa-
THBAET TOJILKO penbed U coopyxenus. [Ipu 3ToM B MOZIENbHOM aKBa-
TOPHUH C H3MEHEHHBIM pelibe()OM BOCIIPOU3BOAUTCS BOJTHEHUE O€3 Ka-
KOro-1ubo mpeoOpa3oBaHus. BonHeHue mo-pasHOMy B3auMOJIEH-
CTBYET C pa3HbIMU (popMamu penbeda, ¥ pa3 YK Mbl JOITyCKaeM H3Me-
HEHHUE TIOJIBOIHOTO peibeda MpH MCKaXEHWH MaciTada, To Tpely-
€Tcs PacCMOTPETh M BOMPOC MPeoOpa30BaHUsI HCXOAHOTO BOJHEHMS
Ha (U3HYECKON MOJIEIH.

[Ipu nckaxxennn Macirada Gu3NIECKOr MOIEIH, 111 KOTOPOH Xa-
paxkTepHbI Ipouecchl pedpakuud U TpaHCPOPMALUN BOJIH, BOSHUKA-
IOIIHE OTPEITHOCTH 00YCTIOBICHBI H3MEHEHHUEM JIBYX OCHOBHBIX Ta-
paMeTpoB: YKIIOHA MOJBOJHOTO penbeda Mo JMHUK MPOXOKIACHUS
BOJIH U yIJIa MOAX0Ja BOJH K MOJBOJHOMY CKIIOHY. B ciyuae ¢usu-
YEeCKOT0 MOACTUPOBaHuUs AU(PAaKIMK BOJH MOSBIISIETCS elle JBa JI0-
MOJHUTENBHBIX TapaMeTpa, W3MEHEHHUE KOTOPBIX IMPH HCKAKECHUH
OTIpeaesisieT BO3HUKAIOUIME MOTPEUIHOCTH — 3TO IIUPUHA BXOIHOTO
CTBOPA OIPaKJCHHOW aKBaTOPUH U PACCTOSIHUS 10 PACUETHBIX TOUEK.
V3MeHeHne JaHHBIX MapaMeTPOB MPU UCKKEHHU OKUIaeMO CKa3bl-
BaeTCs Ha peXMME BOJHEHUS, KOTOPBII HCKaKeHUE MaciiTaba He 3a-
TPOHYJIO.

Hckaxenne macmradba B KaXKJIOM cllydae OKa3blBaeT YHUKAJIbHOE
BIIMSIHUE HA TIOJy4aeMble pe3yibTaThl. DPPEKT OT UCKAKEHUS 00Y-
CJIOBJIEH KOHKPETHOH (popMmoii penbeda, OCbI0 U CTENEHBIO MCKaXKe-
HUSI, TapaMeTpaMy BOJTHEHHUS M BBIOPaHHBIMHU PacyeTHBIMU TOUKAMHU.
Baxnoii mpo6sieMoii B HacTosiIIee Bpems ABISETCs TO, YTO TPH HCKa-
KEHUHU PEATUCTUYHOTO KPUBOJIMHEHHOTO penbeda MOrpenHoCTH IS
Pa3HBIX PACYETHBIX TOYEK MOTYT CYIIECTBEHHO Pa3IHUuaThCs.

Bomnpoc npeobpazoBanus mapaMeTpoB UCXOJHOTO BOJHEHUSI JUIS
HCKKEHHBIX (PH3MYECKUX MOJIeel pacCMOTPEH TIPH TIOMOIIHA MaTe-
MaTH4YecKoro mozenupoBaHus. [lodydyeHHBIE AaHHBIE TPOBEPSIIUCDH
Ha (Qu3nyecKux MOMENAX, co3maHHbiXx Ha 6aze OIl AO IHTHUUTC
HUII «Mopckue Geperay.
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[IpeoOpa3oBaHue mapaMeTPOB UCXOJHOIO BOJIHEHUS NIPH UCKaXKe-
HuM MaciuTada GU3NUecKol MOAEIH IPOU3BOIMIIOCH HA OCHOBE J1aH-
HBIX O BO3HMKAIOIIUX MOTpeHocTsX. [Ipu aTom obecneunBanock co-
XPAaHEHME MOJIOTOCTH MOAXOAAIIMX BOJIH U COOTBETCTBUE KapTHUH pe-
¢pakuny 1 AudpaKIuy B MOIENBHON U HATYPHOM aKBaTOPHU.

PaccmaTprBaeMBblil IOOXON B i€ CIIy4aeB IO3BOJISIET MIOBBICUTH
COOTBETCTBHE JAHHBIX MCKaXEHHOIO MOJCIUPOBAHUS HATYPHBIM
YCIIOBHSIM, YIIPOCTUThH BO3HUKAIOLIHE IIOTPEIIHOCTH, CAETIAB UX Oosee
MIOHATHBIMH M IPEICKa3yeMBbIMH, a TaKXKE YPaBHOBECUTh BEIMYHUHY
MOTPELIHOCTEN JUIsl Pa3HBIX PACUETHBIX TOYEK.

HUccnenoBanue BbIMONHEHO MpH (UHAHCOBOH moaaep:xkke PODOU
B paMKax Hay4dHoro mpoekTa Ne 20-38-900009.

KOHIIEHTPUPOBAHME TOPUSI-234 U3 MOPCKOM BO/IbI
JJIs1 U3YUYEHUSA ITIOTOKOB B3BEIHLIEHHOI'O
OPTAHMYECKOI'O YIJIEPOJA

Iu6enxas F0.I'.12 Bexun H.A.12, Kpemenuyuxnii JI.A.%,
Hosruii U.1.1?

"MrH, 2. Cesacmonons, Poccust
2Cesl’Y, 2. Ceeacmononw, Poccus
garaldaaa@gmail.com

KiuroueBbie caoBa: 2‘Th, mopckas Bojga, HOTOKH B3BEIIEHHOTO
yriieposa.

Z4Th sBnsercs kopoTkokuBymuM uzotonom (Tiz = 24,1 nus) n
no4epHuM rpoaykroM pacnana 28U (T, =4,47-10° ner). Konuenrpa-
st 28U B MOpCKO# BOJIE JIMHEIMHO 3aBHCHT OT COJIEHOCTH M PACCUH-
TBIBAETCS 110 YCTAHOBJIEHHBIM 3aBHCHMOCTSIM.

O/MH U3 COBPEMEHHBIX PAJMOTPACCEPHBIX METOIOB U3y4EHHS 1O~
TOKOB B3BELIEHHOI0 OPTAHUYECKOTO YIIIEPO/Ia B MOPCKOM BOJIE OCHO-
BaH Ha U3MEPEHNH HapyLIEHHs paBHOBecHs Mexky 22U u 24Th, 238U
HaXOJMTCS B MOPCKOM BOJIE B paCTBOPEHHOM (opMme, a 34Th wactiano
aJIcOPOMPYETCs HA B3BEIIEHHOM BELIECTBE U OCAKIAETCS C HUM.
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Jlns xonuentpupoBanus 2*Th ncnonb3yloTcs COpOLMOHHBIE U
ocaguTeNbHBIe METOBL. B Hamell paboTe MBI HCTIONB30BaIl COPOITH-
OHHBIA METOJT KOHIICHTpHpOoBaHUs. [IpoOBI MOpPCKOI BOIBI 00BEMOM
1 M3 or6upanuce B xoae 106-ro peiica HUC «IIpodeccop Bonsuui-
kuii» (18 ampens — 13 mas 2019 r.) morpyxHbeiM HacocoM. 24Th cop-
OmpoBali BOJIOKHOM Ha OCHOBE IHMOKCHIa Maprafiia, BOJOKHO 30-
JIUITH, 30]Ty U3MEPSIIH Y-CIIEKTPOMETPUUYCCKH.

[lony4yeHnHsle pe3ynabTaThl MOKa3and, 4yTo 3()(HEKTUBHOCTH COPO-
mu 2*Th u3 Mopckoii Bozibl cocTasisiia 84 + 2%.

HUccnenoBanue BbINONHEHO Tpu puHaHCOBOW moanepxkke Cesa-
CTONOJBCKOTO TOCYAapCTBEHHOTO YHUBEPCUTETA, HICHTU(PUKATOD
npoekra 42-01-09/169/2021-7 u rocymaapcTBEHHOro 3aaaHus MuHH-
CTepCTBa HAyKW W BBICIIero oOpa3oBaHus Poccuiickoit denepanmm
(«Oxeanonorunueckue mporeccs» Ne 0555-2021-0004).

OJIIIOKTOMETP C. O. MAKAPOBA: IIPUBOP,
C KOTOPOT'O HAYAJIACH HAYKA O ITPOJINBAX

HIuk H.B.

Cesacmononvckuil yenmp mypusma, KpaeeeoeHust, CHopma u
axckypcuti, 2. Cesacmononw, Poccus

shik.n@bk.ru

KaroueBbie caoBa: ¢uroktomerp, Oaromerp, C.O. Makapos,
MPOTHBOTEUYCHUS B MposmBax, bocdop.

Ocenrio 2021 roga ucnonusercs 140-9 romoBIIMHA OJHOIO W3
BeChMa 3HAYUMBIX Hay4HBIX coObITHIH XIX Beka - OTKpbITHE POTH-
BoTeueHus npoiuBa bochop, KoTopoe MOIOKUIIO HAYAI0 YISHHUIO O
MPOJIMBAX. DTO OTKPHITUE MPUHAMJICKUT HALLIEMY BEJTUKOMY COOTEYE-
CTBEHHUKY — y4eHOMY, (DIIOTOBOMITY, M300pETATEIO, TyTEIICCTBEH-
nuky-reorpadgy C.O. Makapoy (1848-1904 rr.). B dongax Mex-
LIKOJIBHOTO KpaeBeaueckoro mysesa uM. E.H OBeHa, koTopbIil sBiIs-
€TCSl CTPYKTYPHBIM mojpazaeneHneM CeBacTOMoILCKOro MEHTpa TY-
pu3Ma, KpaeBeIeHus, CIOpTa U IKCKYPCHU ydanieicsa MOJI0IeKH Xpa-
Hurca ¢aoxromerp C.O. MakapoBa, ¢ MOMOILIBIO KOTOPOTO OBLIO
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cZIeNaHo JaHHOe OTKphITHE. OH ABIsIeTCs IPOOOPa3oM COBPEMEHHBIX
pubopoB-BepTymiek. Ha3Banue «dmroxromerp» nan nuaao Creman
OcuroBuy, OTTaJIKUBAsICh OT JATHHCKOTO cjoBa fluctuatio — «xome-
OaHue», moapazyMeBasi MoJl 3TH KojeOaTenbHOEe ABIKEHHE KHUIKO-
cteit. icTopust OTKPBITHS MPOTHBOTEUEHUS B IpostkB bocdop mocta-
TOYHO XOPOLIO ONHMCaHa B JINTEPATYpe MO UCTOPUU HAYKH. XOUETCs
MIOYEPKHYTh, YTO HA3HAYEHHE €ro KOMAaHIUPOM KOJECHOIo Mapo-
xoma-craronapa «Tamame» (2 (14) HosOps 1881 r.), HaxoaAIIETOCS
B noguuHeHuu nocna Poccun B Typuuu, paccMarpuBaiach Hadajlb-
cTBOM MakapoBa, Kak OTIYCK IOCJ€ HaIpsHDKEHHOW JesTeNbHOCTH
HakaHyHe. U BOT, Oyay4un KOMaHIUPOM KOpabiist, CTOSIIUM Ha peiie
Koncrantunonosns, C.O. MakapoBa, y4eHbIH-UCCIIEI0BATENb 10 NIPU-
pozae (mepByI0 HayyHYIO CTaThi0 OH Hamucan B 17 net!), mo cBoeit
WHHUIMATHBE 3aHSIICS HMccienoBaHueM TedeHuii B bocdope. Permms
y3HaTh CKOPOCTh YK€ IaBHO M3BecTHOro bochopckoro TedeHus, oH
OITyCTHJI CO IIJTFOTIKHM HECKOJIBKO 00UYEK, UTPaBILUX POJIb IIOABOAHOTO
napyca, Ha HeKoTopyto Tiayouny. K ero ynusienuro, 60uku-«mapyca
MIOHECJIN ITIONKHU IPOTUB TeueHUs. Tak ObUIN OTKPBITO SIBICHHUE ITPO-
TUBOTeueHHs B mposinBax. Crenad OCUIOBUY PELIMI MOJIYyYUTh HC-
YyepIbIBarOIIMe 3HaHUS 00 3ToM sBjeHun. Kak o cam nucan: «Koraa
C/IeaJoCh OYEBUAHBIM, YTO TpaHMIIa 3Ta HAeT no anuae bocdopa He
TOPHU30HTAJIBHO, & C HEKOTOPHIM HAKJIOHEHHEM K YepHOMY MOpIO, 3a-
XOTEJOCh BBIACHUTH 3TOT HAKJIOH, HaKOHEI, 3aXOTeJOCh BBISICHHUTH
MOIMEYEHHbIE KOJIeOaHUs IPaHUIbl MEXIY TEUEHUSIMH B 3aBHCHUMO-
CTH OT BPEMEHH ToJa M JHS, OT HalpaBJeHUs BeTpa WM mpod. beuio
WHTEPECHO ONPEAEINTh OTHOCUTEIBHYIO CKOPOCTh TE€UEHHs Ha pas-
HBIX TNIyOMHAX W pachpejelieHHe BOABI M0 yaelbHOMY Becy». s
3TOTr0 TpeOOBAJICS TOYHBIA MPUOOpP. ITUM MPHOOPOM M CTaN Hall
¢mokTomerp. Pa3paboTka ero KoHCTpyKuuu, moadop MaTepHajoB
MOJTHOCTBIO MPHHAANIEKUT MakapoBy. Hayunsrii mpubop Obu1 u3ro-
TOBJIEH HETOCPEJCTBEHHO B XOJI€ MCCJENOBaHMs, BEPOSITHO, HA KO-
pabae. [IpuHnumI ero neiicTBUS OCHOBaH Ha MMOBOPOTE JIONacTel Bep-
Tymky (IpuHMMAaromas HHGOPMAaLMI0 YacTh Npubopa) moj Aew-
CTBUEM Te4YeHUs BOJIbI. Kax1b1il MOBOPOT JiONACTE CONMPOBOXKAAETCS
yIIapoM KoJIoKouia (TiepeaTyuk nHpopManun). 3ByK KOJIOoKoa (HUK-
CHpOBAJICSI MaTpOCOM-HaOJIoAaTesieM, NPHUCIOHUBIIUMCI YXOM K
0opTy KOpaoIs.
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B Teuenme necsatu mecsueB npedbiBanus Makaposa B Koncrantu-
HOTIOJIE €My YJaJIOCh, BTalHE OT TYPEIKOW IONHIINH, TPOU3BECTH
4000 ompeneneHn TEMITEPAaTyphl U COJIEHOCTH BOJBI HA PAa3IMIHBIX
riyounax B nponuse bocdop u okono 1000 u3mepenuii ckopocTu Te-
yeHnst. BecbMa BEpOSATHO, UTO TaHHBIE MO COJIEHOCTH M TEMITepaType
OH TIOJy4aJd C TOMOIIsI0 OatomeTpa, KoTopberii Creman OcumoBud
TaKXe JIMYHO pa3paboTan 6opty kopadnsa «Tamanb» ocenbto 1881 r.
B Hamem my3ee oH 3HaumuTCH, Kak «batomerp MakapoBay. Tak ObLIO
CIENaHO OJTHO W3 3aMeYaTEeNIbHBIX OTKPBITHUH, 3aCTABUBIINX YYECHBIX
BCEro MHpa UCKATh U HAXOJUTh B IPOJIMBAX U MOPSIX MJIAHETHI TPOTH-
BOoTeueHus. 3aciyra MakapoBa HE TOJBKO B TOM, YTO OH JoOKa3zal
HaJIMYUE TaKOTO MOABOTHOTO TEUEHUS, HO U OOBSICHIII IPUIHHY JTaH-
HOTO SIBJICHUS, OMPEEIUI CKOPOCTh TEUSHHUS Ha Pa3HBIX TIyOWHAX,
TEMIepaTypy H IIOTHOCTh BOJBL. TakuM 00pa3oM, Mbl BIPaBE CUH-
TaTh, YTO HAYAJIOM HOBOTO HAIPaBJICHHUS OKEAHOJIOTHYECKON HAyKH
nociy>kuia padorta C. O. Makaposa «O6 odmene Box Ueproro u Cpe-
JTU3EMHOT0 MOpeil», HareyaTaHHOE B «3aluckax AKajeMHH Hayk» B
1885 r. 3a atot Tpy MakapoB ObLI IPUHSAT B JCHCTBUTEIIBHBIC YWICHBI
I'eorpadmyeckoro obmiecTsa.

VYHukansHele Tpubopsl (QurokTomMeTp u OaTtomerp Makaposa)
ObUIM TIepeiaHbl B 1ap MEKIIKOIBHOMY KpaeBeadecKoMy MY3€el0 COo-
Tpyaaukamu [ 'maporpaduueckoii cmyx0b1 UepHOMOpCKOTO (IioTa
CCCP B koHue 60-x rogoB XX Beka. MlcTopus MosBIEHUS 3TOTr0O IpHU-
0opa — BaXXHas Bexa B HCTOPHU OTEUECTBEHHON W MHUPOBOH OKEaHO-
JIOTUH.

CIIACEHHUE MHUPOBOI'O OKEAHA OT 3ATPSI3HEHUM —
I''IOBAJIBHAS 3AJIAYA COBPEMEHHOCTH

Qap H.IO.

CIIol'y, e. Canxm-Ilemepbype, Poccus
n_el98@mail.ru

KaroueBbie ciioBa: MupoBoii okeaH, rio0ajibHasi mpodiieMa, Leinu
YCTOMYMBOIO  PAa3BUTHA,  MEXAYHApPOJHOE  COTPYAHHUYECTBO,
3arpsi3HEHUE.

489



Cexuust 3 «PaunoHabHOE UCIOIB30BAHUE PECYPCOB MOPCKOM CpesibD»

Kputnyeckuii ypoBeHb 3arpsi3HeHHss MUPOBOro OKeaHa H
HEYKJIIOHHO BO3PACTAIOIINN KPHU3HUC €ro 3KOCHUCTEM SIPKO CBUAETEIb-
CTBYET O B&XKHOCTH KOOPJIMHAIINN YCUJIMH TI00ATLHOTO COO0IIeCTBa
JUTSL PEILICHUS 3TOM MPOOJIEMBL. Y UUThIBas MACIITA0bI POOJIEMBI, I10-
TUTHYECKre, (MHAHCOBBIE W MHCTUTYIMOHAIBHBIC W3ICPKKH, IEH-
CTBUS BHYTPH CTPaH 4acTO HOCAT (pparMEeHTapHBIA M HETIOCTOSHHBIN
XapakTep, He MPUHOCS PE3yJIbTATOB C HEOOXOMMOM Ha CETOTHSITHUMA
J€Hb CPOYHOCTHIO U HHTEHCHUBHOCTHIO.

AHanmM3 CyYIIECTBYIOIIETO MEXIOCYJapCTBEHHOTO COTpPYIHUYE-
CTBa B paMKax JaHHOH MPOOJIEMBI BBISBIISICT OTCYTCTBUE €IIUMHOM IPO-
IpaMMBbI, YTO B CUTYaIlUH yxkKe 3a()UKCUPOBAHHBIX MACIITAOHBIX KITH-
MaTHYeCKHX N3MEHEHUH BBI3BIBAET CEPHE3HYIO TPEBOTY 3a XKHU3Hb OY-
IOYUIMX MTOKOJEHUH U cyAb0Y )KHBOTHOT'O MHpA.

CoxpaHeHne MOPCKUX CHUCTEM sIBIsieTcst onHoi u3 llenei ycroi-
guBoro pa3sutus (L[YP) OOH, uro moapazymMeBaeT B3auMOACHCTBHE
MEXIy CTpaHaMH{ IO BOTIPOCAaM TPEAYIPEKICHHS 3arpsa3HeHns Mu-
POBOTO OKeaHa, COXpaHEHHs ero OMopasHoOOpasus M COKpAIICHHS
MacmTaboB cOPOCOB 3arpsI3HAIONINX BEIICCTB.

Ha cerogusmnuii neHp peanuzamus [{YP, cBsi3aHHBIX ¢ 0XpaHOU
MOPCKHX 3KOCUCTEM, MPEHSATCTBYET HEIOCTATOYHO pa3paboTaHHAS
cucTeMa cOopa, aHaJIM3a U OLCHKUA WH(MOPMAIMH, MOCTYMAMEH OT
BEJIOMCTB Pa3HBIX CTpaH. B Takux peanusx BO3MOXHOCTH 3P PeKTHB-
HBIX COBMECTHBIX JICHCTBUH Ha 1N100aIbHOM YpOBHE (DAKTUYECKH CBO-
JAUTCA TOJIBKO K BI)I60pO‘-IHOMy BSaHMOI[efICTBHIO CTpaH B paMKax OT-
JIETBHBIX PETHOHOB.

1o 3T0i1 MprUMHE, CYIMIECTBYET OCTPast MOTPEOHOCTH B KOOPIHUHA-
MU WHGOPMAITMOHHOTO B3aUMOJICHCTBUS HPU OCYIICCTBICHUH MOP-
CKMX HAyYHO-HCCIIEIOBATENbCKHUX MpOorpaMM. HemanoBaxkHYyIO poJib
TaK)Ke UTPaeT ONePaTUBHOE MPEAOCTABICHNE KaK HOBBIX, TaK U MOITY-
YCHHBIX paHEC HAYYHBIX TaHHBIX B PACTIOPSKCHHUC JUPECKTUBHBIX Op-
TaHOB U UHCTUTYTOB, ONIPCACIIAIOIIUX IMOJIUTUKY B KOHTECKCTE JOCTHU-
xenust L[YP u B Ooree mmpokom macmirade.

Bonee Toro, BceM cOBpeMEHHBIM TOCYIapCTBaM U JIPYTUM 3aUHTE-
PECOBaHHBIM CTOPOHAM B CPOYHOM ITOPSIIKE HEOOXOAUMO B3SAThH KypC
Ha YKpEIUIEHHWE COTPYIHUYECTBA U ONTHUMU3AINH YCHJIHHA 10 clace-
HUI0 MUpOBOrO OKeaHa OT 3arpsA3HEHUH, YTOObl 00ECIIEUUTh yCTOM-
4yrBoe Oy/yliee ero oOMTaTelNeil u BCero 4eIoBeuecTBa.
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JUTOAJUHAMUNYECKHUE CUCTEMBI BOCTOYHOI'O
IHOBEPEXbS IO KHOI'O CAXAJIMHA

SpocaaBues H.A.

HUI] «Mopckue bepeeay, 2. Couu, Poccus
mor-berega@tsniis.com

KiaroueBble ciaoBa: abpasus Oepera, BIOJBOECPETOBO  ITOTOK
HAHOCOB, JTUTOMHAMHUYECKAS cucrema, HAHOCOOOMEH,
UIHKe0Opa3yoii MaTeprall.

[IpoTspKkeHHOCTh BOCTOWYHOTO Oepera IoxkHOro CaxajawHa OT M.
Teprenus mo M. AHnBa coctaBisgeT 600 KM 1 371eCh MOKHO BBIICITHTD
YeThIpe JUTOAMHAMUYECKUE cUCTeMBL. [lepBasi cuctema HauMHAETCS
oT M. 'eoprusi, pacnosoK€HHOT0 B IIECTH KM K I0ro-3amajy oT M. Tep-
[IEHUS U MPOCTUPAETCS 10 BEPIUIMHBI 3ajauBa TeprneHus B 28 KM BO-
crouHee r. [loponaiick. IIpoTsHKEHHOCTh 3TOM JIUTOAWHAMHYECKOMN
cucteMsl 129 kM.

Bropass nuTonuHaMuuyeckas CUCTEMa MPOTSHKEHHOCThIO 260 KM
pacrojoXkeHa Ha y4acTKe OT MbIca, He MMEIOIEro Ha3BaHus, pacro-
JI0’)KEHHOT0 BocTouHee noc. CtapoyOckoe 0 BepIIUHBI 3amuBa Tep-
neHus. [InsokeBpIi MaTepran ABYX BCTPEYHBIX MOTOKOB MUTPHPYET
BJIOJIb Bcell OeperoBoil Jyrw BEpIIMHBI 3a1KMBa OT ycThs p. [acTen-
JIOBKH J10 M. CUTHAJILHOTO NPOTSKEHHOCTHIO 92 KM.

Tperbsa nuTOAMHAMUYECKas cucTeMa HaunHaeTca oT M. CeHsBHHA
1 3akaHunBaetcs Ha M. CBoOoaHbIH. [IpOTsSHKeHHOCTh ATOH JMTOIHU-
HaMU4eCKOH cucteMbl 93 kM. JleCITUKHIOMETPOBBIH (PparMeHT Oe-
pera ot Mbica BoctouHee moc. Crapomyockoe 10 M. CeHsiBUHA SBJIS-
€TCsl 30HOH JAMBEPTIeHIINN BIOJIHOEPETOBBIX MOTOKOB BTOPOU U Tpe-
Thel TUTOANHAMUYECKHUX CUCTEM.

UYerBepTas TUTOAMHAMUYECKAs] CUCTEMA NMPOTSHKEHHOCTBIO 50 KM
pacmoiniokeHa Ha yyactke 6epera oT M. CBOOOAHBIH A0 M. AHUBA.

JIuToMHAMUYECKUE CUCTEMBI BBIJIEJIEHBI 110 BI0JILOEPETOBBIM TIO-
TOKaM HaHOCOB, ITOJYYEHHBIM 110 OCOOEHHOCTSIM BOJTHOBOT'O PEXHMA,
OITyOJIMKOBaHHBIM Pe3yJIbTaTaM UCCIeI0OBaHU MOP(HOIOTHU U JTUTO-
JUHAMUKH HAJBOJHOM 4acTH IuishKa Ha ydacTke CrapoxayOckoe - M.
MyJ0BCKOr0 1 KOCMHUYECKHX CHUMKOB O€pPEeroBoil OJIOCHI C YIETOM
KOHTypa Oepera.
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[To mpobam oTioxennii msHka mupuHOH 350 M t0kHEee M. MyToB-
ckoro B 1971 r. 6pu10 yCTaHOBJIEHO, YTO Ha ype3e mMaTepuan Ha 79 %
MpeacTaBiIeH MEJIKO3EPHHUCTHIM MECKOM, a B CpEAHEH U BepXHEH 30-
Hax IUISDKA — CPEIHE3EPHUCTHIM rteckoM. ConeprkaHue rpaBusi B Ipo-
0ax He npesiiaio 1,7 %.

OcHoBHas yacTh BJOJIb0EPEroBOro MOTOKA MECYaHOT0 MaTepHuania
MIPOXOJUT B OEperoBoil 30He 10 TITyOHMHBI IEPBOTO OOPYIIEHHUS BOIH
(10-12 m). Menkwue ¢pakuuu misbkeodbpasyromniero Mmarepuaia (0,25—
0,05 MmM) mepemeraroTcs BAOIL Oepera B Ipeaeiax 30HbI Tpanchop-
manuu BoaH (50-70 m).

OcHOBHOH 0COOEHHOCTBIO MEPBOM JTUTOJUHAMUYECKONW CHUCTEMBI
sBIsieTcs: (popMupoBaHue BIOIBOEPEroBOro MOTOKA M IUISHKA TOJIBKO
u3 MaTepHana abpasuu O6epera. B npenenax y3xoi yacTu oiIyoCTpoBa
Teprnienust pex HET, a B IIUPOKOM 4aCTH MX MHOTO, HO BCE OHM BIa-
JIaf0T B JIATYHBI, OTJEJICHHBIC OT MOPS NIECYaHBIMH OapaMu.

Bo BTOpO# TMTOMMHAMUYECKOW CHCTEME BIOJIHOEPEroBoi MOTOK,
HanpaBJICHHBII Ha ceBep K BepIluHe 3anuBa Tepnenus, GopMHUpyeTCs
W3 MaTepuaia BEIHOCOB peK U MaTepuana abpaszuu oepera. Tpancmop-
TUPYIOIIast CHOCOOHOCTH BOIH Ha ydacTke oT oc. CTapogy0cKoro 1o
r. MakapoB BO3pacTaeT 3a CYET CHW)KEHHsS BCTPEUHBIX MHIPALMi
HAHOCOB OT BOJIH CEBEPHOTO M CEBEPO-BOCTOYHOTO HAIIPABIICHHH.
[TonHoro HackleHNs! HOTOK HAHOCOB JJOCTUraeT TOJBKO Ha MOAX0AE
K M. Huty#, chopMupoBaHHOMY U3 BEIHOCOB OJIHOMMEHHOH peku. C
3TOr0 Y4acTKa HaYMHAETCS CIUIOLIHAs LIMPOKas M0Joca HAABOAHOM
YacTH IUISDKA, KOTOpas MpOA0JDKAeTCsl B Mpeaeax Bcel OeperoBoi
JyTU BEPIUMHBI 3a11Ba TepreHus, IBIsAOENncs 30HOH KOHBEPreHIIUU
MIOTOKOB HAHOCOB TIEPBOM M BTOPOI JTUTOANHAMUYECKHUX CUCTEM.

B Tperbelt nuTOIMHAMUYECKONW CHUCTEME BAOJILOEPETOBOI MOTOK
HanpasieH oT M. CensiBuHa kK M. CB0OOOTHOMY U GOPMHUPYETCS OH U3
BBIHOCOB peK U MaTepHuaia abpaszuu Oepera. MaTtepuan Baons0epero-
BOTO MOTOKa aKKymyJmpyercst nepea M. CBoOoiHBIM B OyxTe Mop/-
BHHOBAa. B ueTBepTOil IMTOAMHAMHYECKOH CHCTEME IMOTOK HAaHOCOB
HaTpaBJIeH B CTOPOHY M. AHHBA Ha MEJIKOBOJIbE KOTOPOTO aKKyMYJIH-
pyercs.

HanocooOmen Mexy BTOPOil U TPEThEH, a TAKKE MEXKIY TPETher
W YETBEPTOHN JINTOAMHAMHYECKIMHU CHCTEMaMHU HE3HAUYNTEINICH B CHITY
0COOCHHOCTEH pebeda U BOITHOBOT'O PeKUMAa.
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COSMO-CHEMICAL ORIGIN OF WATER AND OCEAN
ON THE EARLIEST EARTH

Ceprun C.51.

Qunuan PITMY, 2. Tyance, Poccus
s.sergin@bk.ru

Kirouessle ciioBa: Earth’ water, Earth’ ocean, cosmochemical origin of
the water, waters on the near planets.

Many hypotheses are devoted to genesis of water and ocean on the
Earth. However they can’t explain some important facts, in particular,
the early formation (4-4.5 billion years ago) of global hydrosphere.
The big task of the Earth science is constructing a realistic hypothesis
on this problem.

Here we take in consideration that accretion of proto-earth cloud
was accompanied by transformations of initial gas-dust matter. On
astrophysical data the main component of the cloud was hydrogen:
more than 90% of its composition (Dischock et al., 2014). Redox re-
actions of H, with oxides inevitably led to the formation of water.
Three such reactions, in large variety of ones, are recorded below.

Fe2SiOs + 2H, — 2Fe + SiO + 2H,0 — 85040 J (1)
NiFe,0s + 4H, — Ni + 2Fe + 4H,0 — 108690 J )
SO, + 2H, — S + 2H,0 + 186810 3)

The origination of water from silicates and oxides of iron, nickel,
titanium, magnesium and other metals needs in large energy input.
Oxides of sulfur, carbon, nitrogen and other “atmospheric” gases react
with H, exothermally and are favorable for the generation of H2O.
However, their content in the cloud was insignificant (Voitkevich,
1986).

The water mass of modern hydrosphere is (1.5-1.6)-10** g). If
arisen of H,O needs to specific heat consumption as in (1) and (2), the
total energy consumption for the waters is (2-3)-10%"J. The collapsing
of proto-earth cloud was accompanied by transformation of gravita-
tional energy into thermal one in the amount of (2-3)-10%2) (Sorokhtin
et al., 2010). Thus, the water generation was fully supplied by energy.
Geological data confirms the theoretical outgoings: at the earliest
Archean the planet was partially melted (Abe, 1993). Reaction’s of
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(1) and (2) types were facilitated, according to Le Chatelier principle,
by removal from the active zone of final products (metals - to cloud
middle and water - to it periphery).

According to geochemical data, the proportion of iron in the Earth
is 30-37 %. This metal is located mainly in the planet core. From
equations like (2) one can see, if all core was formed from metal ox-
ides, the hydrosphere would be contain about 10% of the Earth mass.
In fact, it include only 0.025 % of the planet matter. Therefore, a very
small amount of iron oxides was arrived the Earth core. The main mass
of iron was in a free state and did not participate in the generation of
water.

Thus, the formation of water was provided by resources of the ini-
tial substances and energy. The generation of water was an integral
part of planet’s genesis and stopped at the end of the Earth accretion.
As aresult, the mass of water and the volume of the ocean were great-
est at beginning of the geological stage of the Earth development (Ser-
gin, 2014, 2016). Given this, there is no need to speculate about other
sources of water. But we will not deny that free water of the proto-
terrestrial cloud given some contribution to the hydrosphere.

From cosmology concepts we have arguments that accretional for-
mation of the near planets were mutually similar. In this case, the Mer-
cury, Venus, Moon and Mars had atmospheres with a large amount of
water vapor. There are reasons to believe that Mercury and Venus
could not have any hydrosphere. In contrast, the Moon and Mars had
a hydrosphere with oceans. Then both planets lost the main reserves
of their waters. However, some volumes could remain in the rocks in
the form of underground ice and water. This theoretical position cor-
responds to experimental fact the presence of ice and water on the
Moon and Mars. In general, there are grounds for the following con-
clusions:

1) main source of water on the Earth was the redox reactions of
hydrogen with metal oxides in proto-planetary cloud;

2) geological and geographical evolution of the Earth began at con-
ditions with complete marine surface of the planet, when mass of
hydrosphere exceeded the modern one;

3) processes of water generation on the near planets were mutually
similar, but the history of their waters inevitably turned out to be dif-
ferent.
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MEPEYEHb OPTAHU3AIIMI

AAHMUMU — DenepanpHOE TOCYAAPCTBEHHOE OI0PKETHOE YUPEKICHIE
«ApKTHUeCKUl U AHTapKTHUYECKUN Hay4dHO-UCCIIEI0BATEIb-
CKUW UHCTUTYT», T. CaHkT-IleTepOypr.

AT'Y — AGxa3ckuii rocy1apCTBEHHBIH YHUBEPCHUTET, I'. CyXyM.

ASHUUPX - AzoBo-UepHomopckuii duinan dDemepaibHOTO
TOCYJapCTBEHHOTO  OFOKETHOIO HAYYHOTO  YUPEKACHUS
«Bcepoccuiickuil  HAay4YHO-HCCIEAOBATENIbCKUNA  HMHCTUTYT
pBIOHOTO XO03sTiicTBa U OKeaHorpadum», T. PoctoB-Ha-/{oHy.

AHIl - OOmectBO C  OrpaHMYEHHOHM  OTBETCTBEHHOCTHIO
«ApPKTHYECKHH  HAYYHO-TIDOEKTHBI  IEHTP  IIEeTh(OBBIX
pa3paboToky, . Mockga.

AO «3aBoa “®@uosieHT”», r. CUMQEpOIob.
AO «Konuepn «Oxeannpudop», r. Caakr-IletepOypr, Poccus
AO "Konuepu «[lHUM ,,Inexrponpudop“»", r. Cankr-IlerepOypr.

AtaautHUPO - Artnantudeckoe otaeneHue DenepaabHOTO
TOCYy/IapCTBEHHOTO  OFOJDKETHOTO HAyYHOTO  YUPEXKICHUS
«Bcepoccuiickuii  Hay4YHO-HUCCIIEIOBATENIbCKUM ~ MHCTUTYT
PBIOHOTO XO34HCTBa U OKeaHorpadumy, r. KanuHuHrpa.

B®Y - OenepanbHoe TroCyaapcTBEHHOE aBTOHOMHOE 00Opa3oBa-
TeJIbHOE YUPESKICHHE BBICIIEr0 oOpa3oBaHus «banTuiickuii
(denepanpHblii  yHUBepcuTeT uMeHHM Mmmanymna Kanrtay,
r. Kanuauarpan.

BHUUT'MU-MIJ] — ®eaepanbHOE TOCyAapCTBEHHOE OFOHKETHOE
yupexaenne «Bcepoccuiickuii Hay4YHO-UCCIIEA0BATENbCKUI
WHCTUTYT TUAPOMETEOPOIOTHIECKOM nHpopManuu — MUpoBo#
LUEHTP JaHHBIX», I. OOHHUHCK.

BHUU T'OYC - Bcepoccuiickuii Hay4dyHO-MCCIEAOBATENbCKHIM
WHCTUTYT MO mpoOiieMaM TpaKAaHCKOWM OOOpOHBI U
ype3BbrdaifHbIX cutyaruii MUC Poccun (PenepanbHbIi HEHTP
HayKH U BBICOKHX TEXHOJOTH), I. MOCKBa.
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BHUPO — denepanpHOE TOCYIapCTBEHHOE OIOKETHOE HAydHOE
yupexaenue «BcepoccHiickuii Hay4HO-UCCIEI0BATENbCKUN
HWHCTUTYT PBIOHOTO XO3SICTBA U OKeaHOrpaum», T. MocKBa.

BCET'EN -  ®denepanpHOE  TOCYHapCTBEHHOE  OIOHKETHOE
yupexacHue «BcepocCHiCKUM Hay4HO-UCCIIEN0BATENb-CKUI
reojoruueckuil HHCTUTYT UM. A.Il. Kapnunackoroy, r. CaHkT-
[letepOypr.

T'AUII MI'Y - T'ocynapCTBEHHBIM aCTPOHOMUYECKUN HHCTUTYT
mM. [LK. [lltepuadepra, MI'Y, r. Mockaa.

I'TO - ®enepanbHOE TOCYIApPCTBEHHOE OIOIKETHOE YUPEKICHHE
«I'maBHas reodusndeckast ooceparopus uMm. A.M. Boeiikosay,
r. Cankt-IletepOypr.

IFEOXHN PAH - ®enepanbHOe TOCYIAapCTBEHHOE OOHKETHOE
yupexnaenne Hayku Opaena Jlennna u Opaena OKTIOpbCKOi
Pepomrounn «IHCTUTYT T€OXMMUU U AQHATUTHYECKOW XHUMHUH
uMm. B.M. Bepnaackoro Poccuiickol akagemMuu Hayk,
r. Mocksa.

I'mapomeruentp Poccum — DexpepanbHOe TOCYIapCTBEHHOE
OIODKETHOE yUYpexIeHue «'uIpoMETEOPOTIOTUUECKUA
Hay4HO-HCCIeI0BaTeNbCKUM LeHTp Pocculickoit @denepaununy,
r. Mockaa.

I'OHUH — ®enepanbHOe rocyAapcTBEHHOE OIOKETHOE yUpPEKICHHE
«I"ocynapcTBEHHBIN OKeaHoTpauIecKuit UHCTUTYT
nM. H.H. 3y6oBa», . Mockga.

JansHUUBX - [laneaeBoctounbiii ¢umman ®I'BY «Poccuiickuit
Hay4HO-UCCJIeI0BaTENbCKUAN WHCTUTYT KOMIIJIEKCHOTO
HCIOJIb30BaHUS U OXPAHBI BOJHBIX PECYPCOBY, I'. BaanuBocTOK.

JAB®Y — denepanbHoe TOCYIapCTBEHHOES aBTOHOMHOE 00pa3oBa-
TENBHOE YUPEXKICHNE BRICIIEr0 00pazoBaHus «JlampHEeBOCTOU-
HBIU (eliepanbHbI YHUBEPCUTET, I'. BIaInuBoCTOK.

EpmakC3 — OOmectBo ¢ OrpaHH4eHHOH OTBETCTBEHHOCTBHIO
«HayuyHo-nccnenoBaTenbCKUil MPOEKTHBIM MHCTUTYT —aKBa-
TEPPUTOPUAIBHOIO IIAaHMpOBaHUs Epmak ceBepo-3amany,
r. Cankt-IletepOypr.

HADT CO PAH - ®denepanpHOE TOCYIapCTBEHHOE OFOHKETHOE
yapexaenue Haykun «HCTUTYT apXeoJioTHd W STHOrpadumn
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Cubupckoro otnenenusi Poccuiickoit AxaneMuu HayKk», T.
HoBocubupck.

HUBPAD PAH - ®enepanpHOoe TOCYHapCTBEHHOE OIOKETHOE
yupexaeHue Hayku «MHCTHTYT TpoOsieM  ©e30macHOro
pa3BUTHS aTOMHOM 3HEPreTUKU Poccuilckol akaeMuu HayK»,
r. Mockaa.

HUBM PAH - ®encpanbHOe TOCYAapCTBEHHOE OOHKETHOE
yupexaeHue Hayku « THCTUTYT BBIYMCIATEIbHON MaTeMaTHKU
Poccuiickoi akagemMun Hayk», . Mockaa.

HBII — Unactutyt Boaubix npodbnem PAH, r. Mocksa.

HUBIIC KapHII PAH - UWucturyr Bomubeix mpobiem Ceepa
denepabHOrO TOCYIAPCTBEHHOTO OIODKETHOTO YUPEKICHUS
Hayku «DenepanbHbIi uccaenoBaTenbckuil neHTp Kapensckuit
Hay4HbIN LIEHTP Poccuiickoit aKaJleMHUU HayK»,
r. [lerpo3aBoack.

HUKN PAH - ®ecuepanbHoe TOCYIapCTBEHHOE OIODKETHOE
yupexaeHue Hayku «/HCTHTYT KOCMHYECKHX HCCIIEIOBaHUN
Pocculickoli akanemMun HayK», I'. Mockaa.

NM3 CO PAH - ®epepanpHOE TOCYJapCTBEHHOE OOKETHOE
yupexaeHue Hayku «VHCTHTYT MEp3JIO0TOBEACHUS HM.
L. MenpaukoBa Cubupckoro otaeneHusi Poccuiickoit
aKaJeMUH HayK», T. SIKyTCK.

NuBbKOM -  O@epepanpHOE  TOCYIApCTBEHHOE  OIOKETHOE
yupexaeHue Hayku DenepanbHbId UCCIEN0BATENIBCKUI LIEHTP
«MHCTUTYT  MOpPCKMX  OHOJIOTMYECKHUX  HCCIEIOBaHUHN
uM. A.O. Kosanesckoro PAH», r. CeBacTonoiin.

HUHIT CO PAH - ®denepaibHOe TOCYAapCTBEHHOE OFOKETHOES
yapexnenne Haykn «MHCTUTYT Hedrera3oBoll TEONOTHH W
reopusuxn  uM. A.A. Tpopumyka CuOupckoro oTAEICHUSL
Poccutiickoii akamemMun Hayk», T. HoBocuOupcek.

HO PAH - @enepanbHOoe TOCYAapCTBEHHOE OFOHKETHOE
yupexaenre Hayku «MHctutyT okeanonorun uM. ILIL. [Hup-
moBa Poccuiickoii akajgeMuu Hayk», . MockBa.

HUIIM PAH - ®@expepanbHOE TOCYIAapCTBEHHOE —YUpEKIACHUE
«DenepasbHBIE  HUCCIENOBATENbCKUM — HeHTp  MHCTuTyT
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npukiagaHo Marematuku uM. M.B. Kenasia Poccutickoit
aKaJeMIH HAyK».

HIIMex PAH - ®enepampHOoe TOCYHapCTBEHHOE OIOKETHOE
yupexaeHue Hayku — «MHCTHUTYT mpoOiieM  MeXaHUKHU
uM. A.1O. Umnunckoro  Poccuiickoll  akaJeMuu  Hayk»,
r. Mocksa.

UIMIC KHII PAH - WuctuTyT mnpoGiieM NpOMBINUICHHOH
skosornn  Ceepa  dDenepanmbHOrO0  TOCYAApCTBEHHOI'O
Or0KETHOTO YUPEKICHUSA HayKH ®denepalnbHOro
HCCIEA0BATENBCKOrO LeHTpa «KoJIbCKMH HAaydHBIA LEHTP
Poccuiickoii akameMuu HayK», T'. ATIAaTUTEHIL.

HUIITC — ®enepansHOe TOCYIAPCTBEHHOE OIODKETHOE YUPEKICHHE
«MHCTUTYT NPUPOTHO-TEXHHUYECKUX CHCTEM», T. CEeBaCTOIOIb.

HUITPD PAH - ®denepanpHOe TOCYJApCTBEHHOE OIOKETHOE
yupexkaenue Hayku <«MHCTUTYT mpobieM peruoHaabHOMR
9koHOMUKH Poccuiickoii akamemunm Hayk», T. CaHKT-
[leTepOypr.

HUIIPD PAH - denepanbHblil nccnenoBaTenbekuil HeHTp «HCTUTYT
npukimagHod  ¢usuku  Poccuiickod  AkameMum  HayK»,
r. Huwxuuit Hosropon.

H®PA PAH - ®DepepanibHOE TOCYyIapCTBEHHOE OIODKETHOE
yupexnaenne Hayku «MHcTUTyT  Qu3MKM  aTMochepsl
uM. A.M. O6yxoBa Poccuiickoii akageMun Hayk», T. MockBsa.

Nd3 PAH - degepanbHoe TOCYyAapCTBEHHOE —OIOKETHOE
YUpEXKIECHHE HayKH WNuctutyT ¢buzuku 3emnn
M. O.JO. IlImunara PAH, r. Mockasa.

HNIAHA — Uncruryt Dxomorun Akagemun Hayk Aoxazum, . Cyxym,
PecniyOnuka AOxasusl.

N3 KapHI PAH — UnctutyT 3koHOMHKHN Kapensckoro HayuHOTro
uentpa PAH, r. Ilerpo3aBoack.

KamuatHUPO -  Kawmuarckuii  ¢umman  DenmepanbHOTO
TOCYJapCTBEHHOTO  OIO/PKETHOTO HAYYHOTO  YUPEKICHIUS
«BcepoccuiicKUid  Hay4YHO-HUCCIIEIOBATENIbCKUM ~ MHCTUTYT
peIOHOTO XO03stiicTBa M OKeaHorpadum», T. [lerpomaBioBck-
Kamuarckuii.
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KacnMHUI] - ®expepampHOoe TOCYyIapcTBEHHOE OIOKETHOE
yUpexKIeHUE «Kacnmiickuii MOPCKOH Hay4HO-
WCCIIEIOBATENbCKUI LIEHTP», . ACTpaxaHb.

KI'HI — ®eaepanbHoe TOCYIapCTBEHHOE YHUTAPHOE MPEIIPUITHE
«KpbLI10BCKUN TOCYIapCTBEHHBIN HAYYHBIN LIEHTPY, T. CaHKT-
[TetepOypr.

KI'TY — ®enepanbHoe rocyaapcTBeHHOE OI0DKETHOE 00pa3oBaTenbHOe
yupexIeHue Beicmiero oOpaszoBaHus «KammHUHTpamckui
rOCYJAPCTBEHHBIN TEXHUYECKUI YHUBEPCUTET, . KamuHuHrpas.

Kyol'Y —  ¢QenmepampHOE  TOCYIapCTBEHHOE  OIOKETHOE
o0pa3zoBaTeibHOEC  YUYPEXKICHHE  BBICIIETO  0Opa3oBaHHMs
«KybaHnckuii rocyjapcTBeHHBIH YHUBEPCHTETY, T. KpacHomap.

K® I'MY — ®unuan OenepaibHOro rocyAapcTBEHHOTO 010 PKETHOTO
00pa30BaTeIbHOTO  YUPEKICHHUS BBICIIETO  OOpa3OBaHUS
«l"ocynapcTBEHHBIA MOPCKOM YHHBEPCUTET UMEHU aaMUpaia
®.®D. YmakoBay, r. CeBacTOIOJIb.

Koy - ®depnepanbHOE rOCyJapCTBEHHOE ABTOHOMHOE
o0pa3oBaTeNnbHOE  YUYPEKAEHHE  BbICHIEr0o  00pa3oBaHUS
«Kppimckuit  denepanbublii  yHuBepcureT um. B.W. Bepnan-
cKoroy, r. Cumdepormnos.

MAIY - depnepanbHOE roCyJ1apCTBEHHOE OIOKETHOE
o0Opa3oBaTelnbHOE  YUYPEXJCHHWE BBICIIETO  O0pa3oBaHUS
«MypMaHCKHit ApKTUYECKUI roCyJ1apCTBEHHBIN

YHUBEPCUTET», I. MypMaHCK.

MI'H — ®enepaiibHOE TOCYAapCTBEHHOE OIOKETHOE YUPEKICHHE
Hayku DenepanbHbld UCCIENOBATENbCKUN LEHTp «Mopckoil
runpodusnueckuiit uHCTUTYT PAHY, . CeBacTomnons.

MI'UMO -  ®expepanbHOE  TOCYyNAapCTBEHHOE  OIODKETHOE
o0Opa3oBaTebHOE  YUYPEKJCHUE  BBICIIETO  00pa30BaHUS
«MOCKOBCKHH TOCYIAapCTBEHHBI WHCTUTYT MEXKIYyHAPOIHBIX
oTHOIIeHUH (yHHBepcuTeT) MUHUCTEPCTBA HMHOCTPAHHBIX JIeT
Poccuiickoit ®enepanun», r. Mocksa.

MI'PU-PITPY - ®denepanbHoe TOCyIapCcTBEHHOE OFOHKETHOE
o0pa3oBaTelbHOE  YUYPEXJACHHWE BBICIIETO  O0pa3oBaHUS
«Poccuiickuit roCy1apCTBEHHBIN re0JI0ropa3BeA0YHbII
yauBepcuteT nMeHu Cepro OpKoHUKHA3EY, T. MOCKBa.
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MI'Y — ®epepanbHOE TOCYJapCTBEHHOE OFOKETHOE 0Opa3oBa-
TeJIbHOE YUpPEeKIEHHE BBICIIEr0 oOpa3oBaHUs «MOCKOBCKHIA
rOCyIapCTBEHHBIN YHUBEPCUTET nM. M.B. JIomoHOCOBaY,
r. Mocksa.

MMBMH — ®enepanbHOE TOCYIAPCTBEHHOE OIOPKETHOS YUPEIKICHHE
Hayku «MypMaHCKUII MOpPCKOW OHOJOTMYECKUN HMHCTUTYT
Poccuiickoli akaneMun Hayk», I. MypMaHCK.

MMO - ®enepanibHOE TOCYIApCTBEHHOE OIOHKETHOE YUPEKICHHE
KyJbeTyphl «My3eit MupoBoro okeanay, r. KaauHunrpas.
HUHU «AIPOKOCMOC» — ®epepanbHOE TOCYIapCTBEHHOE
OromKkeTHOEe HaywyHoe yupexneHue «Haydro-mccmenona-
TEIBCKUH  HMHCTUTYT  adpPOKOCMHUYECKOTO  MOHHUTOpPHHIA
"ADPOKOCMOC" MuHHuCTepCcTBA HAyKH W  BBICHIETO
obOpazoBanns u Poccuiickort @enepanuu  1Moa  HAYIHO-
METOJIMYECKUM PYKOBOJICTBOM POCCHIICKON akaJeMHUHu Hayk»,

r. Mocksa.

HNY BIID - HamumoHanbHBIN HCCIENOBATEIBCKUNA YHUBEPCUTET
Bricmas mxona s5KkoHOMUKH, T. MockBa.

HNY MI'CY — HammoHanpHBIH HCCIEAOBATEIBCKHM YHUBEPCUTET
«MOCKOBCKUI TOCYyJapCTBEHHBIA CTPOUTENBHBINA YHUBEPCHUTET),
r. Mockaa.

HHUL[ «Mopckue 0Oepera» — OO0ocoOiieHHOE TIO/pa3/ieieHue
AKITHOHEPHOTO o0riecTBa «lleHTpaapHBIA Hay4HO-
WCCIIEIOBATENbCKUN HHCTUTYT TPAHCIIOPTHOTO CTPOUTEIHCTBA
«HayuHo-uccnenoBatenbckuii  1eHTp «Mopckue Oeperay,
r. Coun.

HYHUMBIl - Hosopoccuiickuii  y4eOHBIH W  Hayd4HO-
HCCIIEIOBATENbCKUNA ~ MOPCKOM  OMONOTMYEcCKUil  LEeHTp,
r. HoBopoccuiick.

OAO ««Koncopumym «Kocmuyeckass perara», r. Koponés
MockoBcKoO# 001acTH.

000 «Mapaun-lOr», PocroBckas o6, . MaTBeeB-Kypran.
00O «Hag [IeBesionmenT Koy, r. Cankr-IletepOypr.

IMADHU - TIlonecckuii arpapHo-skosorndeckuii mHcTuTyT HAH
benapycu, r. bpect, benapycsb-
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PITMY — ®denepanpHOEe TocyaapcTBEHHOE OOKeTHOE 0Opa3oBa-
TeJIhbHOE YUpeXIeHHe Bhicmiero obOpazoBanms «Poccuiickwuii
rOCY/IapCTBEHHBIN THAPOMETCOPOJIOTHUSCKUN YHUBEPCUTETY,
r. CankT-IleTepOypr.

PITY — ®enepanbHoe rocyJapcTBEHHOE OFOPKETHOE 00pa30BaTeIbHOE
yUpexICHUE BBICLIIETO 00pa3oBaHus «Poccuiickuii
rOCYJAPCTBEHHBIN T'YMaHUTAPHBIIA YHUBEPCUTETY, T. MOCKBa.

PITIY um. A. U. T'epuena — @PexpepaibHOE TIOCYNapCTBEHHOE
OromKkeTHOE  00pa3oBaTENIbHOE  YUPEXKIEHHE  BBICIIETO
o0pazoBaHusi «PoccHiCKHMii TOCyIapCTBEHHBIN IMeNaroruuecKuii
yauBepcuteT UM. A. W. I'epuienay, r. Cankr-IlerepOypr.

PocMHUBXII - ®IBY «Poccuiickuii  uHQOpPMAOHHO-
AHAJINTUYECKUH u Hay4YHO-UCCIIEA0BATENbCKHIM
BOJOXO03MCTBEHHBIN LEHTpP», I. PocToB-Ha-/lOHY.

PocHUNBX - ®OI'BY «Poccuiickuii HaydyHO-HCCIEOOBATEIbCKUI
WHCTUTYT KOMIUIEKCHOTO HCHOJb30BaHUS U OXPaHbl BOIHBIX
pecypcoBy, JlaibHeBOCTOUHBIH (uiual, T. BiaaauBocTok.

PTY MHUPDA - DenepaibHOe TOCYAapCTBEHHOE OIOPKETHOES
00pa3oBaTeNbHOE  YYPEXKACHUE  BBICIIETO  OOpa3oBaHHs
«MUPDA — Poccuiickuil TEXHOJOTMYECKUA YHHUBEPCUTET»,
r. Mockaa.

Camapckmii  yHuBepcuTeT —  (QelepaibHOE TOCYyJapCTBEHHOE
AaBTOHOMHOE  00pa3oBaTelIbHOE  YUpeXIEHHWE  BBICIIETO
obpaszoBanus «CaMapcKuil HaIlMOHAJIBHBIA HMCCIIEIOBATEIBCKUN
yHuBepcuteT uMeHH akagemuka C.I1. Koponesay, r. Camapa.

cry - ®denepanbHOE roCyJ1apCTBEHHOE OrOJKETHOE
oOpa3oBareibHOE  yupexzaeHue Beicmiero  oOpazoBaHus
«COYMHCKHI roCcy1apCTBEHHBIN YHUBEPCUTET», I'. Coun.

CeBacTOnoJbCKHil LEHTP TYpHU3Ma, KpaeBeldeHUsl, CIOPTA H
IKCKYPCHii — TOCyIapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
YUpEeKIEHHE  JOTOJHHUTENHHOTO  OOpa3oBaHUS  TOpoAa
Cesacromnouns «CeBacTONOIbCKUI LEHTP Typu3Ma,
KpaeBeICHNs, CIIOpTa U DKCKYpCUH ydalleWcs MOJIOAEIKN,
r. CeBacTomnoss.
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CeBl'Y — OenepanbHOE TOCYJapCTBEHHOE aBTOHOMHOE 00Opa3oBa-
TeJapHOE yupexaeHne Briciero obpasoBanus «CeBacTONONb-
CKUU TOCYJapCTBEHHBINH YHUBEPCUTET, I'. CeBaCTOIIONIb.

CO TOHUH - Cesactomonbckoe oTaeneHue DenepanabHOTO
rOCyJapCTBEHHOTO OJKeTHOTO  yupexaeHus «l ocynap-
CTBEHHBIH OkeaHorpaduueckuii macTuTyT WM. H.H. 3yOoBay,
r. CeBacTonons.

CO®ATI OH3 PAH — CekIust 0KeaHOJIOTHH, GU3UKA aTMOCHEPHI U
reorpadun Otaenenust Hayk o 3emye Poccuiickoil akagemMun
HayK.

CIIoI'Y -  OepepambHOE  TOCYIapCTBEHHOE  OIODKETHOE
oOpa3oBaTeNnbHOE  YUYPEKAEHHE  BbICHIEr0o  00pa3oBaHUSA
«CankT-IleTepOyprckuii  rocynapCTBEHHBIH  YHHUBEPCHUTETY,
r. CankT-IleTepOypr.

THUHPO - TuxookeaHcKuit ¢unman denepanbHOro
rOCYJapCTBEHHOI'O  OIOUKETHOI'O HAYYHOIO  YUPEKACHUS
«Bcepoccuiickuil  Hay4HO-MCCIIEOBATEIILCKUI ~ MHCTUTYT
PBIOHOTO XO03s1iiCTBa U OKeaHOTpadum», T'. BiaguBocToK.

TOU JIBO PAH - ®depaepanbHOE TOCYIapCTBEHHOE OIODKETHOE
yuypexxaeHue Haykun «THXOOKEaHCKUH OKEaHOJOTHYEeCKUH
uHcTUTYT UM. B.U. UnbuueBa J{anbHEBOCTOUHOTO OTACIECHUS
Poccuiickoii akageMun Hayk», T. BiaguBocToK.

yary - ®denepanbHOE rocyJ1apCTBEHHOE O10/TKETHOE
o0pa3zoBaTeibHOEC  YUYpeXKJCHHE  BBICIIETO  00pa3oBaHHs
«YIbSHOBCKHH TOCYJApCTBEHHBIN YHHUBEPCUTET», T. Y IbSTHOBCK.

@uiauan I'MY - Ouwman @eaepalbHOTO TOCYJapCTBEHHOTO
OIO/DKETHOTO ~ 00pa30BaTENFHOTO  YUPEXKIIEHUS  BBICIIETO
oOpazoBanus «l OCyZapCTBEHHBIH MOPCKON YHUBEPCHUTET
nmenu anmupana @O.O. VYmakosa» B 1. CeBacTomnouns,
r. CeBacTonoib

@®uauan MI'Y B r. CeBacronojie — Ommman denepanbHOTO
roCyJapCTBEHHOI'O OFO/KETHOTO 00pa3oBaTenbHOrO
YUpeKACHUS BBICIIIETO o0Opa3oBaHus «MoCKOBCKHit
rocynapcTBeHHbIl yHuBepcuteT uMm. M.B. JloMmoHOCOBa B T.
Cesacromoie, r. CeBacTOIIOJb.
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Ouiman PITMY B r. Tyance — ®umuan ®enepanbHOro
rOCyIapCTBEHHOTO OIOKETHOTO 00pazoBaTeILHOTO
YUpEKIACHUA BBICIILIETO oOpa3zoBaHus «Poccuiickuit

rOCyIapCTBEHHBIN THAPOMETEOPOIOTHIECKUI YHUBEPCUTET» B
r. Tyance Kpacnonapckoro kpas, r. Tyarce.

®onn «Haucen-uentp» — Hayunsiii pona «MexayHapOaHbIA LIEHTP
[0 OKPYXKAaIoIEH cpefe W ITUCTAHIHOHHOMY 30HIUPOBaHHIO
umenu Hancenay, r. Cankr-IleTepOypr.

Xepconec Taepuueckuii — @DenepanbHOE TIOCYIapCTBEHHOE
OI0[KETHOE  YYpeKACHHE KyIbTypbl «l ocynapcTBEHHBIH
HACTOPHUKO-apXEOJIOTrMYECKUI My3€el-3all0BEJHUK «XEpCOHEC
TaBpuueckuit», r. CeBacTONoJb.

OMHU MIY — OOO «lentp Mopckux wucciaenoBanuid MIY
M. M.B. JlomonocoBay, T. Mocksa.

HOHUHU «DaexkTponpudop» — OTKpPHITOE aKIHOHEPHOE OOIIECTBO
«Konuepn  «lleHTpanbHBII  HAay4YHO-HCCIEIOBATEIBCKUI
HHCTUTYT «DneKkTponpubdop», r. Cankt-IlerepOypr.

IKOINPOEKT - 3akpbIToe akIMOHEpHOE OOIIecTBO «ATEHTCTBO
9KOJIOTUYECKOTO  KOHCAITHHIa W IIPHPOJOOXPAHHOTO
MPOEKTUPOBaHUs», I'. CankT-IleTepOypr.

IOHI, PAH - ®enepansHOoe TOCYIApPCTBEHHOE OOHKETHOE
yupexaenue Hayku «®DenepanbHbId  UCCIEI0BATENbCKUI
ueHTp FOxHbIN Hay4HbIH LeHTp Poccuiickoil akaieMun HayK»,
r. PoctoB-Ha-/{ony.

HO®Y - OdenepanibHoe TOCyAapCTBEHHOE aBTOHOMHOE O0Opa3oBa-
TEJIFHOE  YUYPEXKICHHWE  BBICIIEI0  NPO(EeCCHOHAIBHOTO
obpazoBanusi  «HOKHBIM  QenepanbHBIi  YHHBEPCUTETY,
r. PocTtoB-Ha-JloHy.

AWI| — HWHCTUTYT MNONSAPHBIX U MOPCKUX HCCIEJOBAHUN WM.
Anbdpena Berenepa (nem. Alfred-Wegener-Institut fiir Polar-
und Meeresforschung, AWI), r. bpemepxaden, ['epmanusi.

ENS de Lyon (Ecole normale supérieure de Lyon) — Beicuas
HOpMallbHas mKoja JInona, r. Jluon, ®panuus.
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IFREMER (Institut francgais de recherche pour I'exploitation de la
mer) — VHCTUTYT H3ydeHHS M OCBOCHHUS Mops, T. bpect,
Opannys.

NIVA — HopBexckuii MHCTUTYT BOJHBIX HccieqoBaHui, T. Oco,
Hopserus.

VNIO - Institute of Oceanography, Vietham Academy of Science and
Technology, Nha Trang, Vietnam.
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Pa6otel corpynankoB ®I'bYH ®UL] MI'U, npeacraBienHble Ha
KOH()EpEeHIINH, TIOTHOCTHIO WITM YaCTHYHO BEITIOJTHEHBI B PAMKaX TEM
rocynapctBeHHoro 3aaanust Ha 2021 r. Ne 0555-2021-0002, Ne 0555-
2021-0003, Ne 0555-2021-0004, Ne 0555-2021-0005, Ne 0555-2021-
0006, Ne 0555-2021-0007.

Hayunoe uzoanue

Mops Poccuu: I'ox Hayku 1 TexHoj10oruii B P@ —
Hecsitunerne Hayk 06 okeane OOH

Tommucano B neyats 20.08.2021. ®opmar 60x84 1/6. Tupax 200 3k3. 3akas3 16.

CPOO «om comnnay. 299020, CeBactonons, yia. Xpycranesa, 143,
ten. H(8692) 65-60-11.



