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X. Llndpposoe 00LLecTBO:
TEXHOJIOrMYeCcKmMe acrnekThbl

Anexceee Apmém Bazosuu,

Kaounun Konecmanmun Bacunvesuwu,

C.-TlerepOyprekuii rocyapCTBEHHBINA YHUBEPCUTET TEJIEKOMMYHUKATIHM.
Hayunsriit pyrosogurens — A. A. [llsuakwmit

AHan3 MeTOIOB MOBBIMIEHUI MH(POPMATHBHOCTH
BU3yaJIN3alUH CUCTEM MOHHUTOPUHIA 00IaIHOM

HH(pPaACTPYKTYPBI

Ha mammbIil MOMeHT 00JIaYHBIE CTPYKTYPHI HAOMPAIOT IOIYJISSPHOCTH: CO-
riacHo mccsenoBanuio The European Commission’s science and knowledge
service, & 2025 roxy okosio 20% Bcell BEIpabaTHIBAIOIIEHCA B MUPE 3JIEKTPO-
oneprun Oymer morpedaarbes 11O Jamu. OTomy criocobcTByeT B TOM dHCIIE
naugemusi, BeisBanHas COVID-19, Giaromapss KoTopoil pe3ko BO3POC CIIPOC
Ha obsraunbie nH@pacrpyrrypsl (OM). Besremersue aToro ocTpo Beraer BOIIpoc
He TOJIBKO 00heMa Pa3BepPHYTHIX «00JIAKOB», HO U MOHUTOPHHTA METPHUK Pabo-
ThI 00JIAYHBIX HHPPACTPYKTYp [1].

NudopmatuBHOCTh U yI00CTBO 0TOOpAKEHUsI METPUK I[IO3BOJISIET 3HAYU-
TEJIbHO YBEJIWYUTH IIPOU3BOAUTEIHFHOCTE 00hekToB OU, cBOeBpeMeHHO (huK-
CHpPOBATH M YCTPAHSTH HEUCIPABHOCTH, a TAKIKE I0JIy4aTh CTATUCTAYECKUE
JlaHHBIe, Ha OCHOBE KOTOPHIX MOYKHO IIOHATH JaJIbHelIee HallpaBIeHne YIIyd-
IIeHUs CUCTEMEI [2].

Cyr1ecTByeT MHOKECTBO I1aTQOPM U CUCTEM, CO3AHHBIX JIJIs MOHUTOPHH-
ra u aHajgu3a JaHHBIX. MBI paccMOTpHUM KOHKPETHOE pellleHue B BUJE ILIaT-
opMBI ¢ OTKPBITEIM HCXOAHBIM KOJIOM JJIsi BU3YaJIU3alllMi, MOHUTOPUHTA U



amanmsa maHHbix — Grafana. Jlammas cucreMa I03BOJISET IMOJIb30BATEJISIM
co3/1aBaTh JAIIOOPABI C MTAHESAMHU, Kaskaas M3 KOTOPBIX 0TOOpaskaeT oImpe-
JleJIeHHBIE TT0OKA3aTeJId B TE€UYeHHEe YCTAHOBJIEHHOIO IMepuoaa Bpemenu. Kas-
JIBI TAII00P,T YHUBEPCAJIEH, TI09TOMY €0 MOYKHO HACTPOUTH JJIsT KOHKPETHOTO
MPOEKTa WJIU C YYETOM JIFOOBIX TOTPeOHOCTeH paspaboTKu u/uiim GuaHeca.

YrobBl JOOUTHC MAKCUMAJIBHON MH(POPMATHBHOCTH, HYKHO IOHATH, Ka-
Ko#l dropMaT 0TOOpaskeHUs OIpPeeSIEHHBIX [TapaMeTpPoOB CJeAyeT BBIOpaTh.
Jlnst aToro BHIGEPEM HECKOJIBKO IIAPaMeTpPOB, KOTOPhIE HAM HYKHO OTCJIEHKH-
Bark: ucnoab3osanue mamvsatu, LA (Load Average, sarpyska cucremsr), CPU
usage (MCIIOJIB30BAHKE IIPOIIECCOpa), 3aIlpOChl JIMCKOBOIO BBOJA/BBIBOLA U
IpoaHaJIU3UPyeM, Kakoil popmar oTodpaskeHus (Tabianiia, rpaduk, guarpam-
Ma u T. 11.) OymeT Gosiee HHQOPMATHBHBIM.

JlaHHbIE 0 KOJTMYECTBE TAMSITH ITIOMOTAI0T KOHTPOJHPOBATD 3arpysKeHHOCTD
aMsATH, KOTOpas BIUseT Ha paboTocmocobHOCTh yerporicta. Js Takoit me-
TPUKH CTOUT WCIOJIb30BATH KPYTOBHIE JUATPAMMEBIL, TAK KaK HATJISTHO MOKHO
YBUIETh KOJIMYECTBO OOIIEH HaMsaTH, CBOOOIHOM maMaTH, Oy(epHoM maMaTr
¥ KOII-[IaMSATh.

Barpyska cucremsr i LA — napamerp, TOKa3bIBAIOIIIHI CPETHION 3aTrpy3-
Ky CHCTeMBI Ha OIPeJIeJIeHHBIX IIPOMEKYTKAX BpEeMeH!. SHAYEHUs MEeHBIIIe
eIMHUIIBl HA OJHOM SIIpe IIPOIeccopa 03HAYAIOT, YTO HE CO3IaeTCsS BBICOKAS
Harpyska Ha cucremy. Js 6osree mHDOPMATHBHON BU3YaIU3AIINU U 9KOHO-
MUU IIPOCTPAHCTBA HA WH(POPMAIIMOHHOM TAHEJIH CJIeTyeT UCII0JIb30BATh CTa-
THCTUYECKUH TpadUK, KOTOPHIN MMOKA3bIBAET YHNCIEHHOE 3HAUEHe METPUKH.

Ucnonb3oBanme mporieccopa IOKA3BIBAET IPOIIEHT 3arpy3KH IpoIleccopa,
IIOTPAYeHHOr0 Ha BhIYNCIeHUs. JlaHHAas MeTpUKa — O/THA U3 CAMBIX BaYKHBIX,
ITOCKOJIBKY TTOTPe0JIeHIE PecyPCOB IPoIleccopa BIIMSET HA OOIILYI0 IIPOU3BO/IH-
TEeJIBHOCTh CHCTEMBI TIOTOKOB 00pabaThIBAEMBbIX JTAHHBIX, KOHQUTYPAIIUI OTIe-
PAIMOHHOM crcTeMbl U mpuiIoskeHnii. OTobpaskeHre TaHHON METPUKHU B BUIE
KaJIUOPOBOYHOTO Irpadrka OyAeT SIBISTHCS CAMBIM BBITOTHBIM PEIIIEHUEM, TAK
KaK MOKHO OyIeT YBUIeTh, HA CKOJIBKO IIPOIIEHTOB 3arpysKeH IIPOIeccop.

Merpura koJsimyecTBa 3aIlpoCOB JMICKOBOTO BBOJA/BBIBOJA IIOKA3BIBAET
KOJIMYECTBO OIIEPAIIMI YTEHUsI U 3AIMCU Ha CepBepe W BHIPAKAETCS B Mera-
GatiTax B ceryHIy. JlaHHYI0O METPHUKY CTOUT 0TOOpaKaTh B BU[E JIUHEHHBIX
rpadyuKOB, T/Ie 110 ocu abCIrce 0TOOPaKaeTCs BpeMsi, 4 TI0 OCH OPJINHAT — KO-
JIMYECTBO OIlepallfil B CEKYHIY, TAK KAK MOYKHO HATJISITHO OIPEIeIUTh Pas-
HUILy B OIlePAIlUsX YTEHHUS] W B OIEPAIlMSAX 3aIMCU JTaHHBIX HA cepBepe Ha
OIIpe/ieIEHHOM IIPOMesKyTKe BpemeHu. JlJist yo0cTBa MpeicTaBUM pe3yJIbTa-
THI aHAJIN3a B TAOJIHMIHOM BHUJIE.



Tabauma 1. CooTHOILIEHNEe METPHUK U CII0COO0B BU3YaJIU3AIIAI

HaunGosiee nuudpopmarupHbIit
Metpura
Ccroco0 BuU3yajim3anuu
Ucnonb3oBanume nmaMsatu Kpyrosas guarpamma
Barpyska cucreMmsr Cratuctuaeckuii rpaduk
Ucnonb3oBanme mporieccopa Kamubporounsrit rpadux
KosmuecTBo 3a1m1pocoB quCKOBOTO ..
Jluneituerit rpadpur
BBOIA/BBEIBOIA

AHanu3 MeToI0B MOHUTOPHUHTA 00JIaYHBIX PECYPCOB IJIS IMOMCKA HauboIee
WHOOPMATUBHBIX U YI0OHBIX JJIA BOCIPUATHA — HEOThEeMJIeMAas YacThb II0J-
JIePIKAHUA BBICOKOTO YPOBHS ITPOM3BOIUTEIHHOCTH, TAPAHTUS YCOBEPIIEH-
CTBOBAHUS PabOTHI CUCTEM U CBOEBPEMEHHOT0 PearupPOBAHUSA HA HEUCIIPABHO-
crr. MosKHO cesiaTh BBIBO, 4TO Hambosiee a(peKTUBHBIM ABJIAETCA MTOI00D
MHIUBUAYAJIbHBIX U PEJIEBAHTHBIX METO/IOB BU3YAIU3AINH JIJIA KASKION U3-
MepseMOY METPUKH.

Jlumepamypa:

1. Muxaiinos, K. V. Ananus nporpaMMHBIX CPeJICTE MOHHUTOPUHTA BBICO-
KOHATPYKEHHBIX 00J1auHbIX HHpopMmarmonHex cuctem // SAEC. — 2019. —
No 1 // URL: https://cyberleninka.ru/article/n/analiz-programmnyh-sredstv-
monitoringa-vysokonagruzhennyh-oblachnyh-informatsionnyh-sistem (Jlara
obparenus: 06.11.2021).

2. Memepsaxos, C. B., lllemennann, II. A. MeToasl BU3yaIu3aliny 1 aHAJIN-
3a GOJIBINIUX JAHHBIX B 00JIaYHBIX HH(pOpMAITHoHHBIX cuctemax // GraphiCon
2018: Tpyast 28-it MesxmyHap. KoHQ. 110 KOMIIBIOTEPHOM rpaduKe U MAIITMHHO-
My apenwnio. Tomck, 24-27 cenr., 2018 r. — 2018. — C. 151-155.



Buprouescrkuti Hukuma Eezenvesuwu,
C.-TlerepOyprekmii rocyapCTBEHHBIA YHUBEPCUTET TEJIEKOMMYHUKATIIAM.
Hayumnsbrit pyxoBoguTe s — mokTop MCTOp. Hayk, mpodeccop V. . Boporos

CeTH H1€CTOrO NOKOJIEHUSA

B XXI Beke B COBpeMEHHBIX PA3BUTHIX IIOCTHH/IYCTPUAJIHLHBIX CTPAHAX
IPUHATO He 0CTAHABJIMBATHCSA HA JOCTUTHYTBHIX pe3yabTrarax. Tak 4uTo Imociie
M300peTeHnsT KaKUX-JIN00 TEXHOJIOTHM MMPAKTUYECKU CPa3y HAYMHAETCS II0-
HMCK METOIOB MX YCOBEPIIIEHCTBOBAHUS. OTO KACAETCA U CETEM COTOBOM CBSI3M.
Hecmorps Ha TO, 9TO 10 cHX II0p HE BHEIPEHA TEXHOJIOTHS CeTel IIATOr0 II0-
KOJICHUS, ysKe ceruac BeJIyTcs pa3paboTKH ceTel CJIeIyIOIero, IecToro mo-
KosteHusi. MiMeHHO M 1 mocBsiieHa aTa pabora.

l'oBops 0 ceTsx IMeCTOro IMOKOJIEHWs, HEBO3MOYKHO He YIIOMAHYTh 00 MX
IpeJIIIeCTBeHHNUKAX, CeTAX YeTBEePTOr0 M IIATOr0 MOKoJIeHusa. Keim He yriry-
OIATBCA B TeXHUYECKHE ACIIEKTHI dTUX CETEeH, TO BCe MX CPABHEHWE MOKHO
CBECTU K OJHOMY €JMHCTBEHHOMY ITapaMeTPy: KOHEUHOM WJIA TEOPeTUIECKHU
KOHEYHOM CKOPOCTH, KOTOPHIX OHH JOCTUTAIT MJIM MOTYT moctuyb. CorsracHo
maaaeiM TACC Ha cerTsops 2020 roga, eciu cetu 4G mpemocTaBIsgOT Mera-
OaitThl, a ceru 5G MorJyIu OBI IPEIJIOKUTE TUTabaNUTEI, TO ceTu 6G ysxe oberra-
0T HAM TepabaiTel B cexyHmy [1].

[penmomnosknm, uro cetu 5G yaxe BHeIpeHBI BO BceM Mupe. B Taxkom ciy-
Jae BCe UX I0JIb30BATEJIM MOTYT 0e3 KaKUX-JIu00 3aTPyTHEHUN TPAKTUIECKU
MTrHOBEHHO IIepeIaBaTh KOJIOCCAJbHBIE 00BeMBI MH(OPMAIIMU JPYT IPYTY.
TIpencrasbre, yTo GOJIBIIE HEe HYSsKHO 3K/1ATh, KOVl 3AKOHUMTCSA CKAYNBAHUE
bmeMOB M cepuasioB, YTOOBI IOCMOTPETh MX B XOPOIleM KadecTBe. HoHed-
HO, 9TO JIMIIL IIPUMEpP, HO TaK KaK HAMOOJBIINN 00beM (haityioB, He0OXOIM-
MBIX T0JIB30BATEJIAM HA JaHHBIA MOMEHT, UMeeT UMEHHO BUIe0-KOHTEHT, TO
He CJIOYKHO CJIeJIaTh BBIBOJI, UTO IIPAKTUYECKHU BCE, UTO MOYKET IIOHA00UTHCS
CpeTHEeCTATUCTUYECKOMY IT0JIb3oBaTesio ViHTepHera, OyaeT JOCTYIIHO B CUM-
TaHHBIE CEKYH/IbI.

Tax 3aueM ke ¢ TOUKM 3PEHUS II0JIH30BATEIIS HYKHO M300peTeHrne HOBBIX
cereit? OTBeT HaA 9TOT BOIIPOC He ogHOo3HAaueH. C OQHON TOUKU 3PEHUs, CKO-
POCTH TIepeaaun HHQPOPMAIIMHU CTAHeT elle ObicTpee U OyJeT KasaThCsi MTHO-
BenHo. Ho, eciim mocMoTpeTs Ha 9TO ¢ JAPYrofl CTOPOHBI, TO HA JAHHBIA MO-



MEHT OOBIYHOMY II0JIB30BATEJ0 IIPOCTO HE HYKHBI TAKWe O0JIbIIne 00BheMBbL
IaHHBIX. T'eopeTHdecKkr CeTH IMeCTOr0 MOKOJIEHUSI CKOpee HeOOXOIMMBI JJISt
uHTepHeTa Belen. Hampumep, 71 crucTeM MOHUTOPUHTA YPEe3BbIUaMHBIX CH-
ryaruii. Tak uro 1mosb3a 11 o0sIBaTE e OyIeT CKOpee KOCBeHHAS, XOTs IIPU
OIIpeJIeJIEHHBIX YCIOBUSX JIOBOJIBHO CYIIIECTBEHHAS.

OpmHaKo pasroBOphl O IMOJIb3€ TEXHOJIOTMH He HMET HUKAKOr0 CMBICIA,
€CcJI ee HeJIb3sl IPUMEHUTD. J[efiCTBUTeIbHO, 0CTaeTCs eIlle MHOTO BOIIPOCOB:
«A xrak ato Oymer peammsoBano?», «[loHamo6ATCAS M MOIOJHATEILHEIEC BEIII-
Ku?», « ByyT JIu ceT HOBOI'O IIOKOJIEHUS OKA3BIBATh HEraTUBHOE BIIMSIHIE HA
YeJI0BeKa U OKPYIKAIOILyI0 cpeay?» u T. a. Ho mMeHHO Hajauume aTUX BOIIPO-
COB IIO3BOJISIET HAM C YBEPEHHOCTHIO MOBOPHUTEH O TOM, YTO Y HCCJIeA0BaTeIIeH
eCcThb elrie MHOTO paborsl. Ha JaHHBIN MOMEHT MBI MOYKEM JIHIIb IIPEIITI0JIO-
SKUTB, 9TO ceTr 6G TOUHO HAUIYT KAK CTOPOHHUKOB, TAK ¥ IPOTUBHUKOB. Kak
MHUHHMYM, BBICOKA BEPOSITHOCTH TOTO, YTO IPEIISITCTBOBATH 9TOM TEXHOJIOTHHI
Oy/yT HBIHEIIHNEe YYaCTHUKU IIpoTecToB mpoTus cereit 5G. OO60CHOBAHHBIME
Ju OyayT oTu iperen3uu? HensBecTHO, HO HA TAHHBIA MOMEHT CUMTAETCS, UTO
IHUAIIa30HbI, B KOTOPBIX OyayT paborarh cetu 6G, ABIIAIOTCS 6€30IaCHBIMU JJIS
veJioBeka [2].

Ha pnasubIil MOMEHT HCCJIe0BaHMEM BOIIPOCA O CO3MAHUM W Pa3BepTHIBA-
HUU CeTeil HOBOIO ITOKOJIEHHS 3aHUMAEeTCs ysKe JOBOJBHO MHOIO OpraHH3a-
muit. Cpenu HUX, padyMeercs, TJIABHBIN IIOCTABIMUK TEXHOJIOIHM IJISA CeTei
5G rommauma Huawel, a Taxske Takme ruranTel, Kak Samsung Electronics,
Nokia u Apple [3].

B zarmrouenne MOKHO CKA3aTh, YTO HAYJIHOE 00IIECTBO HE CTOMT HA MeCTe.
W HecmoTpst Ha Bce ellle He BBEIEHHBIE B MACCOBOe I0Jib3oBaHme ceTu 5G,
yiKe cefgac MOKHO TOBOPHUTH O TOM, YTO B 0003pHUMOM OYAYIIEM HAC 3KIYT CETH
IIIECTOTO TIOKOJICHUS.

JIumepamypa:

1. Yro takoe 6G? B uem ommume or 5G? // URL: https:/tass.ru/
ekonomika/9592603 ([lara obparmenwus: 22.10.2021).

2. Researchers say 6G will stream human brain-caliber Al to wireless devices
/I URL: https://venturebeat.com/2019/06/14/researchers-say-6g-will-stream-
human-brain-caliber-ai-to-wireless-devices/ (Jlara obparmernus: 23.10.2021).

3. What is 6G? Overview of 6G networks & technology // URL: https://
www.techtarget.com/searchnetworking/definition/6G ~ (Jlara  obparenwus:
23.10.2021).



TI'onosrkosa Enusasema Eezenvesna,

Tepebernurna FOnus JImumpuesra,

C.-TleTepOyprekuit ToCyqapCTBEHHBIM YHUBEPCUTET TEJIEKOMMY HUKATTHM.
Hayumbiii pykoBoguresns — mpemogasaresb b. K. Pesuuxos

Texunosiorus u nepcunexktussl Long-Reach PON

Ha cerogmamumnii meur Texuosorusas PON (Passive Optical Network, mac-
CUBHBIE ONTUYECKHE CETH) CYMTAETCS OIHOU M3 HamboJiee IepPCHeKTHUBHBIX
TeXHOJIOTH, 3aMEeHUB COO0M MeTHbIe TeXHOJIOTUH Ha [ACCUBHBIE OIITUYECKIE
CeTH, KOTOPhIE BMECTO COeIMHEHUN «TOYKA-TOUKA», UCIIOJIb3YIOT APXUTEKTYPY
«roura-mHororoune». Oguum m3 mocaenanx craggaptoB PON asiaserca LR-
PON, xoTOp5Iii 1103BOJISET YMEHBIIIUTE YHUCJIO Y3JIOB B CETSIX JOCTYIIA U METPO
CeTsX.

Ceru Long-Reach PON (LR-PON) — aT0 ormrrnueckue ceTu GOJIBIIIONO pa-
nuyca JeMCTBUS, KOTOPBIE ITO3BOJISIOT YBEJIMYUTh PACCTOSTHUE OT OIITUIECKOTO
JIMHEWHOro TepMuHAaIa npuMepHo J0 100 kM, obecrreunts oobenuuenue OLT
B cootHoreHunu 1:50 1 Gosiee, KOHBEPTEHIIUIO CETH JOCTYIA W CEeTH METPO, a
TaK/Ke YMEHBIIUTH IIOTPeOJIeHne JJIeKTpodHepruu. Vcmosb3oBaHne TeXHO-
sgoruu LR-PON 103BOJIsIET 06ECIeUnTh 9KOHOMUYECKHU BBITOJTHOE PA3BEPTHI-
BaHWE CEeTH JOCTyIIa B PETHOHAX KAK C MAaJIOH, TaK W OOJIBINON IIOTHOCTHIO
HaCeJIeHUsI.

LR-PON obGecmeunBaeT COBMECTHOE MCIIOJIL30BAHMWE ONTHYECKON MHpAa-
CTPYKTYPHI KaK MOYKHO OJIMIKE K KJIMEHTY, IPU 9TOM HCITOJIb3Ys BBICOKOHAJ-
esKHBbIe TIpocThie taccuBHble crmuTTepbl. LR-PON st mommepsxku 6obirero
CyMMapHOT0 Pa3eIeHus NCII0Ib3yeT ONTUYECKOe YCUIeHue U 00Jiee BHICOKTE
CKOPOCTH TIepeIavu JaHHBIX, ueM mpeasiayme cranmgaptel PON.

BesomacHocTh M 3alIMINEHHOCTh CETH MACCUBHOM onTwueckoit cetu PON
UrpaeT BayKHYI POJib. Bosee 3aiuiineHHOM OyaeT SBIATHCSI CETh C TOIIOJIO-
THel «3Be31a», HO IPUMEeHEeHNe TAKOHM TOIIOJIOTUY MAaJIOBEPOSITHO I10 IIPUYNHE
GOJIBIIIKUX 3aTPAT HA CTPOUTEILCTBO CETH.

Ceru LR-PON mmeroT TOIOJIOTHIO JepeBa ¢ MHOKECTBOM OTBETBJIEHHH U
TI03BOJISIIOT UHTETPUPOBATH CETH JIOCTYIIA U 30HOBHIE CETH, UTO SBJISAETCS KO-
HOMMYECKHU BBITOJHBIM PEIlleHreM, TaK KaK B CeTH UCIOJIb3YIOTCS OIITUYECKUE
PA3BETBUTEJIM [JIST PEIeHUsT IIPO0JIeMbl MPOKJIAIKNA ONTHIECKOro Kabess K
raskomy abouenty. Ho eciin HecaHKITMOHUPOBAHHOE BO3eHCTBHE OyIIeT IIpo-
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M3BOJUTHCSI HEIIOCPEICTBEHHO, IIepe] OIITUIYECKUM PA3BETBUTEJIEM, Pe3y IbTa-
TOM OyAeT yxy[llleHue KadecTBa OOCIYKUBAHUS WUJIU €ro II0JIHOe IIpeKpale-
HUe cpa3dy Y MHOTUX I10JIb30BaTeIeH.

B macrosiee BpeMs yixe yaaioch JOCTUYD CIEAYIOIIUX Pe3yIbTaToB.

1. Bosiorkonnast uadgpacrpyrrypa LR-PON mocrarouno mpospavna, u Jio-
Gast omTHYeCKasi TEXHOJIOTUS MOYKET OBITh Pean30BaHa HA OCHOBE TPAKTOB C
HCIIOJIb30BAHUEM BOJIH PA3HOM JIJIUHBL.

2. Omruyeckuit ypoBerb kommyTtarmu B MC-y3ie (MeTpo-sipo) MOKHO HC-
TOJIB30BATEH W PA3JIEJIUTD JJIs CO3JAHUS OTIEJbHBIX YUYaCTKOB KOMMYTAIIHH
JIJISI BHEJIPEHUS HOBBIX U OKCIIEPHUMEHTAJIBHBIX TEXHOJIOrui [1].

3. Cerb LR-PON pmossxHAa coCyIecTBOBATE ¢ COBPEMEHHBIMY TeXHOJIOTUAMU
¥ B KOHEYHOM HUTOT€ BBITECHUTH 00JIee yCTapeRIIue.

CTouUT OTMETHUTD, YTO U3 T'OAA B IO PACTET IIOTPEOHOCTH B 00JIee BHICOKHX
CKOPOCTSIX Tlepelayy JTAHHBIX, YTO BBI3BAHO HEOOXOJHUMOCTBIO IIPEI0CTaBIIe-
HUST MHAPOKONOI0CHBIX yeuyr. Texuomorus LR-PON — aro pemrenue kito-
YEBBIX IIPO0JIEM C OKOHOMHYECKON 2(p(PeKTUBHOCTHI0 Pa3BEPTLIBAHUS OIITHU-
YECKUX CeTel JOCTyIla, CHUMKEHUS 9HePTOIOTPeOIeHNsT U JIMKBUIATIAN 1Hd-
POBOTO HepaBeHCTBA Pa3HBIX pernoHoB. CHUIMKEHUE 3aTpaT HA OPTraHU3AI[UI0
CeTH JIOCTUTAETCS 34 CUeT YBEJMUYEHUsI YNCJIa ToTpeduTeseil, KOHBePTreHI I
CeTH JI0CTyIIa U CEeTH METPO.

Jlerasmu nmepexona k texuosioruu LR-PON OyayT onpemenarbes ocoOeHHO-
CTSIMU COCTOSTHUS Y3Ke UMEIOIIeicss MHPPACTPYKTYPHI, TEKYIIIUMH YCIIeXaMH B
pasBepPTLIBAHUM CEeTel JOCTYyIIa U IMIMPOKON HOPMATUBHON 0a30ii.

Jlumepamypa:

1. Monuxos, E. I1., lllysamnos, B. II., Axosues, A. C. Ouruueckue cetu m0-
cryma Gostbiioro paguyca geiicrsus (Long-Reach PON). Pemenne DUSCUS
/I T-Comm: Tenexommyunkarmu u tparcnopt. — 2018. — T. 12. — Noll. —
C. 22-27.

2. ITocrauros, U. H. YBenmnuenne npoTssxeHHOCTH CETH JTOCTYIIA 3a CUET HC-
mosb3oBanus Texuosoruu Long Reach PON // Moutonoit yuensrit. — 2017. —
No 19 (153). — C. 80—83 // URL: https://moluch.ru/archive/153/43399/ (JlaTra
obparenus: 27.10.2021).
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Jlubpoea Oneca Ilasniosna,

Kapnoea Buxmopus /lenucosra,

C.-TlerepOyprekuii rocyapCTBEHHBINA YHUBEPCUTET TEJIEKOMMYHUKATIHM.
Hayu. pyroBomguress — crapiuii mpenogaBaressb E. I1. Bosrosa

JCKMU3HBINA IIPOEKT NHPOPMALOHHOM CUCTEMBI
MO PKAHNUA MEHTAJIIBHOTO 3I0POBbA

W3-3a upesamepHOil 3aHATOCTH HA PabOTe, OTCYTCTBUS JOIIOJIHUTEIBHBIX
YBJIEUEHUH, CTPAXaA MOTEPSTH CBOIO PA0OTy MYsKUYMHBI U YKEHIIIUHELI B BO3pac-
Te oT 20 /10 45 JIeT IMOCTOSTHHO IIOIBEPIKEHBI COCTOSHUIO CTpecca, JeITpeccui,
oTuyskIeHus U TpeBoru [1]. OToT cTpax Takske YCHJIMJICA C HACTYILJIEHUEM
MAaHIEMUN: KOJIMYECTBO pabouymxX MeCT COKPAIAeTCs, JIIOJeH IMyraeT Heus-
BecTHOCTE Oymytmero [2]. [Tommmo aToro, 3adacTtyio y JIoaell JAHHOM IPYIIIBD
HET BpeMeHH Ha MOJAepP’KaHue CBOEro 37[0POBbS M XOPOIIEro (PU3MIECKOTO
COCTOSTHHS.

JlaHHyI0 axkTyaJbHYI HpPo0JIeMy MOKHO PEIINTh MHMPOPMAIMOHHOMN CH-
CTEMOM TI0 TOJJIEPIKAHUI0 (PU3UIECKOTO ¥ MEHTAJILHOTO 37I0POBbS, IIPEJI0-
CTaBJISAIONIEN TOJIb30BATEI0 BO3MOKHOCTh 0/100pa HEOOXOAUMBIX YCJIYT 110
VIIYUIIIeHUI0 BHYTPEHHEro cocTosduus. Keau mpobiiema He Oyaer pernaTthes,
€O BpeMeHeM KakK MeHTaJIbHOe, TAK U PU3NUEeCKOe COCTOSTHHUE 1eJIeBOY ayIu-
TOpUU OyIeT yXyAIIaThCs, CJIeI0BATEIbHO, CHU3UTCS MPOIYKTUBHOCTD TPYAa
U YBEJIUYUTCS IIAHC MOTEPATH pabodee MeCTO, YTO U SABJISIETCS OCHOBHBIM
CTPaxoM.

Ha mpocropax ceru uTepHeT HAliIeHBl AHAJIOTUYHBIE PEIIEeHUs TaHHON
TPOOJIEMEBL, TIPEJICTABJISIONIFE COOOM CAMTEI C IT0100POM CITEITUAJIICTA 10 OKA-
3aHUIO TICUXOJIOTUYecKol momoriu. JIyiss cpaBHeHUsT U aHaiM3a B3SITHI HAU-
0oJiee IIOIMYJIAPHBIE CCHUIKM, HAXONAIIWECST Ha IIEPBBIX MECTaX II0 IIOKMCKO-
BBIM 3alpocaM JaHHON TeMaTUKU. B pesysbrare mMcCiaeq0BAHHUS BHISIBJICHBL
cJIedyIole OCOOEHHOCTH: COBPEMEHHBIN NU3aiiH, HPUBJICKAIIINNA BHUMA-
HUe I0JIb30BaTeJIsd; HaTypaJbHBIE U CBETJIbIe OTTEHKH ITBETOBOI TaMMHBI; I10-
HATHBIA U yaoOHBIA nHTepderic. Tarkmke Kam bl M3 CANTOB IPEIOCTABIIAET
TI0JIE30BATEII0 BO3MOKHOCTD IIPOMTH TECTUPOBAHNE U II0I00paTh CIIeInaJIn-
cTa, HO IepedyeHb AJbTEePHATUBHBIX JOIIOJHUTEJIBHBIX YCJIYyT KpaiHe MaJt
TJIU OTCYTCTBYET.

PaspaGorannas B gaHHOM IIpoeKTe MH(POPMALIMOHHAA CHCTEMA IIPeNCTaB-
JIseT co00H CalT ¢ IpeasIoskeHneM pama yeayr. K maHHBIM yeiayram, B IIEpBYIO
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ouepennb, OTHOCUTCS COCTABJICHHOE CIICLIAAIMCTAMU TECTUPOBAHNE, II0 Pe3YJIb-
TaTaM KOTOPOr0 OIpPeIesisaeTcsa MEHTAJILHOE COCTOSHHE II0JIb30BaTelisd, Ipel-
Jjaraercs IepedeHb HeoOXOOUMBIX IIPOIIeaypP 1 BCTPEY, KOTOphIie OyayT BEIOpa-
HBI YK€ B COOTBETCTBHHU C II0JIb30BATEJILCKIMHU II0KEJIAHIAMU.

B 3aBucuMmocTH 0T TOT0, IIOAXOIUT JIX II0JIb30BATEIO IPEIJIOMKeHHOEe BPEeMsI
IPOBEeNeHUs JUYHBIX 0ecell Co CIIeIMAINCTOM, OH MOJKET 3alliCAThCI HA HUX.
Ha coyuaii, ecsim mosbsoBaTeso moka HeymoOHA IIPeNJIOsKeHHAsS IeATelIb-
HOCTb, €My IIPEIOCTABJISETCSI BO3MOYKHOCTH PEIIUTH IPOOJIEMBI CTPECCOBOIO
COCTOSIHHUS AJIbTePHATUBHBIMH CIIOCO0AMIU:

— IPOCMOTP paccaabJIAIIIUX BALEO B PA3JIMYHBIX KATETOPUAX;

— HOJIyYeHUeE CIIa-yCJIyT II0 THILY MacCCaska, CAyHbI NI CAJIOHBI KPACOTHL;

— ayauo-Tepamnus, BKJIOUYAKIIAsd B ce0a ayIHuOKHHUIY, MY3BIKY B sKaHpe
Lo-Fi, sByxn npupomsr.

Tax xak 1eJIeBOI ayauTOPUell ABJIAIOTCA 3aHATHIE JIIOIHU, CpeIHee BpeMs,
IpoBedeHHOe Ha HANIeHHON! cTpauuiie B VIHTepHeTe, CBOMUTCA K MUHUMAJID-
"HoMy. IlosiBsieTca moTpeOHOCTh B MPHUBJIEUEHUN BHUMAHHSA K CANTY, K €ro
yeayraMm. B mamHoi nHGOPMAIIHOHHON CHCTeMe aTa 3a1a4a PelraeTcs CJIemy-
JOIAMHU COCTABJISIOIIIMI:

— cHenMaJbHO OTBemeHHBIN OJiok «Hak MBI MoskxeM momoub?» B Haudaje
TJIAaBHOM CTPaHUIIBI cayiTa, OMMCHIBAIOIINI B HECKOJIBKUX CJ0OBaX OCHOBHOM
QYHKIIMOHAJ ¥ BOSMOKHOCTH CEPBHUCA;

— TeMHAas IIBeTOBas raMMa mHTepdeiica, co3gamias arMocdepy CIOKOMi-
CTBHS, TJIyOMHBI 1 YMUPOTBOPEHHMS, YTO OTJIMYAET CAUT OT MHOTI'HX APYTHUX Cali-
TOB-aHAJIOI'OB;

— CTHJIbHBIA MU3aliH, 00beIUHAIIINNA B ce0e pas/IMuHble IIPHeMbl 0pOpM-
JICHUS;

— ya00CTBO B HABUTAIIMH II0 CAMTY.

Jlumepamypa:

1. Topenosa, E. Kammsiii maTblil POCCUSHWH WCIIBITHIBAECT €3KeTHEBHBIN
crpecc Ha pabore: // Bemomoctu. 2017 // URL: https://www.vedomosti.ru/
management/articles/2017/08/17/729850-stress-na-rabote (lara obparmiernmsi:
25.10.2021).

2. Kocrenro, fA. Crom-ramper: poccusiHe 0osibliie TpaskaaH JPYTUX CTPaH
bositcss morepars pabory // Ussecrmsa. 2020 // URL: https://iz.ru/1080219/
iaroslava-kostenko/stop-kadry-rossiiane-bolshe-grazhdan-drugikh-stran-
boiatsia-poteriat-rabotu (JlaTa odopamennsa: 25.10.2021).
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Epwosa Hamanva Cepzeesna,
C.-TlerepOyprekuii rocyapCTBEHHBIM YHUBEPCUTET TEJIEKOMMYHUKATIHIHA.
Hayusrit pykoBoguTesib — JOKTOP HUCTOP. Hayk, mpodeccop U. V. Boporos

Cospanne MHTEPAKTUBHOMN KapPThI
B Microsoft PowerPoint

Bo Bpems mipocMoTpa Mpe3eHTaIuii MHOTHE CTY/I€HTEI He 00paIaoT BHUMA-
HUA HAa WHGOPMAIIAIO, KOTOpPasi IOKAa3aHa C IOMOIIBI0 KApPT, XOTs OHA WUIPAeT
HEeMAaJIOBAYKHYIO POJIb B IOHUMAHWK MaTeprasa u TeMbl. 1lesbio paboTsl 66110
CO3/1aTh UHTEPAKTUBHYIO KapTy U PACCKa3aTh, KAK C IIOMOIIIO JIOCTYITHBIX IT0Y-
TH BCEM IIPOTPAMMBI ¥ CPEJICTB MOKHO YCOBEPIIIEHCTBOBATD KAPTHI U Y JIyUIINATE
HX BOCIIPUATHE CTYICHTAMHU.

B pa6ore paccmaTpuBaeTcss 0JMH W3 CAMBIX JIOCTYIIHBIX CII0CO00B CO3MAHUS
MHTEPAKTUBHBIX KAPT, KOTOPBIN TIO3BOJIUT BAM CJI€JIATh CBOI0 COOCTBEHHYIO Kap-
Ty 0€3 UCII0Ib30BAHUS IIPOrPAMMHUPOBAHUS U CII0KHON KOMITBIOTEPHOMI rpadu-
K.

WurepakTuBHAA KapTa — 9TO COBPEMEHHBIN MHOTO(DYHKITUOHAIBHBIN, TBOP-
YeCKUU MWHCTPYMEHT, TI03BOJIAIOIINN CO3aBaTh HHTEPECHBIE 00BEKTHI JIJIA Pas-
HO00pa3us KapT CAMOCTOSATEBHO [1].

ITepseiit oTam co3maHusa KapThl BKJIOUYAET B cebsa mporeaypy coopa wHbOp-
MAaIli¥ W3 TIEePBOMCTOYHWMEKA, aHaIu3, 00paboTKy Marepuasia. Tawske HA HeM
CTOUT TIPOyMAaTh, YTO UMEHHO BbI XOTUTE TIOKA3aTh HA KApTe, U PEIIUTh KaKue
00BEKTHI OyIyT BUIHBI CPA3y, KAKUe MOYKHO ITOKA3aTh MJIM CKPBITH B IIPOIIECCe,
KAKHe MOTYT OBITH ITePeMeIleHbl WU M3MEeHEHBI I HATJIATHOCTH, a KaKue
HY’KHO 3aUKCHPOBATD.

Bo BpeMs BTOporo arara mpeicTouT J00aBUTh OCHOBY, KOTOPOM MOYKET OBITh,
KAK OTCKAHWPOBAHHASA KOHTYPHAS KapTa, TaK U JIoboe Kaprorpadudeckoe n3o-
opaskenne. Jlobasisiem ee uepes BriIaaky «BcraBka» mHerpymeHT «PucyHim
i «M306paskenns u3 VIHTepHETa»; CTOMT TOMHUTD, YTO JJIs JIyJIed HaTJIsa-
HOCTH M300paskeHune JOJKHO OBITH HA BECh CIIAM/T.

Tperwnii aram mpecTaBIsAeT cOOOM IOATOTOBKY CIIEIIMAJIBHBIX 3HAKOB, 00-
Jlee JIOCTYITHBIM BAapUAHTOM OyJI€M CUMTATH WCIOJIL30BAHME (DYHKITHOHAIA
Microsoft PowerPoint. ['oToBbIe ciMBOJIBEI MOMHO HAWTH BO BKIagke «BeraBkay,
OHU HAXOmATCA B paszese «DUrypbn», CBOM 3HAKU MOYKHO HAPUCOBATH C IIOMO-
1610 «PUCOBAHHOM KPUBOIY, TAKIKE OHA WCITOIb3YETCs JJIS BBIZEICHUS IIBETOM
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TeppuTopuit Ha Kapre. s aToro HEOOXOAMMO O0BECTH II0 KOHTYPY JAHHYIO
TEPPUTOPHIO, 3aAMKHYB JIMHUIO B OJHON TOUYKe, J1ajiee BHIOpar myHKT «Dopmar
durype» Bo BRiIagKe «3aMBKA», yCTAHABIUBAEM HEOOXOIUMBIA HAM IIBET U
IPO3PAYHOCTh 3AJIMBKHU, BO BRJAAKe «JIMHHMW» Takike MOKHO BBHIOPATH I[BET
KOHTYpa U ero mpo3pavyHocTb. Kak Gojiee CIIOKHBIN BAPUAHT, MOKHO CKAYATH
crerrasbHbIe CUMBOJIBL B VIHTEepHETE MM HAPUCOBATH MX CAMOCTOSITEIIBHO, CO-
XpaHWB UX C IIPO3PAYHBIM (DOHOM M BCTABUB B HYKHBIE MECTA Yepe3 BKJIAIKY
«Bcrasra», «PucyHrm».

YerBepThIil aTall pabOTHl 3aKJIOYAETCS B PEAIHM3allid HEeIIOCPECTBEHHO
uHTepaxTuBa. Heodxomumo co3maTh aHuMAalnio o0beKkToB. Bo BriIagke «AHu-
Malysa» BeIOHpaeM HeoOxoguMble a(peKThI IJIs BX0aa 00beKTa, Jajiee HacTpa-
WBaeM BpeMsl U IT0CJIeI0BATeIbHOCTE BBIXO0/IA, 3I€PIKKY U JUINTETbHOCTh AHH-
MATIVH.

Jls1st sty diiero BOCIpUATHS, €CJTH KapTa 3aXBATHIBAET OOJIBIION ITPOMEIKYTOK
BpeMeHU WK OOJIBIIoe KOJIMYECTBO JEeUCTBUM, HYsKHO BH3YAJIHHO PasrpysKaTh
ee. J{y1st aTOr0 HEOOXOAMMO BBICTPOUTH JIOTHYECKYTO IOCIIEI0BATEIEHOCTD, 110 KO-
TOPO¥ MCIOJIBb30BAHHBIE paHee 00BEKTHI OyIyT rMcue3aTh ¢ akpana. [t aroro,
BBIOpaB O0BEKT, MCIIOIb3yeM BO BRJIAAKe «AHuMamus» yHrimo «{odaBurh
AHMMAIIAIO», JTaJiee BEIOMpaeM HeoOXoauMble a(pPeKThI 11 BEIX04a 00beKTa 1
TaksKe HacTpaumBaeM Bpems. Takske B KAYECTBE OJHOIO M3 BAPUAHTOB Pasrpya-
KM MOYKHO HCIIOJIb30BATh ITEPEHOC 0OBEKTA ¢ OCHOBHOM KAPTHI HA OTIEJIHHBIN
CJIaliI ¢ HOBOM KApPTOM C IIEJIbIO IT0KAa3a KOHKPETHOI'O JeHCTBUA Ha HeOOJIbIION
TEPPUTOPHUU.

Jls1st 9TOTO HEOOXOIMMO BCTPOUTH B 00BEKT THIIEPCCHLIKY, BBIJEINUB €r0 U BhI-
OpaB mHCTpyMeHT «['umepcchuikay (BasKHO, UTO ecsi O0BEKT He COIEPKUT 3a-
JIMBKHY, TO BO BHYTPEHHeH 00JIaCTH THIIePCChUIKA He OymeT paboraTs), majee
Heo0XO0IMMO HACTPOUTH IIepeapecalinio, Beioupaem «MecTo B JOKyMeHTe», 1a-
Jlee yKa3bIlBaeM HEOOXOIUMBINM HaM CJIAH/I, Ha KOTOPOM Oy/IeT HaXOIUTHCS HATI
HOBBIH 00beKT. Takike Ha 9TOT CIAMT BAKHO YCTAHOBUTH KHOIIKY, HAKAB HA KO-
TOPYIO0 MOYKHO OYIeT BEPHYTHCS K MUCKOMOM KapTe, JejiaeM aTo yepes «BeraBry»,
«@urypsw, «Yupasisaomasn kHonka», «Hasam, macrpaunBaem kHomky «llepe-
MTH 110 TUIIEPCCHLIKE» U BBIOMpPAEM CJIAM ¢ OCHOBHOM KapToii [3].

B urore mocsie mpoxoskeHNs BBIIIIEIIEPEUHCIEHHBIX 9TAIIOB BBl JOJIKHEI I10-
JIYYUTH UHTEPAKTHUBHYIO KAPTY.

Uctosip3oBaHme MHTEPAKTUBHBIX KAPT IOBHINIAET BBIPA3UTEJIBHOCTH, HA-
TJISIAHOCT, BeJIb B CTATUYHBIX KAPTaX IIPU OMKMCAHUY OoJiee 110 pobHOM nHAOP-
MAalFU 3aTPYIHSIETCS BOCIPHUATHE M3MEHEHHUM, IIPOUCXOSAIINX B pe3yJibTare
KaKUX-JIH00 IPUYHNH, TeACTBUS Ke HA WHTEPAKTHUBHOM KApTe IIPOUCXOIAT II0-
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CJIeJTOBATEIBHO, 4 3HAUYUT WHPopMAaIus gydiie yecsauBaercs [2]. MurepaxTus-
Has KapTa IoMoraer pasHoo0pasuTh paboTy, JIesiaeT ee HAMHOTO HHTEPECHee.
A mHTepaKTHB N00ABJISIET JBUKEHHUE U IIBET, YTO YJIYUIIIaeT BOCIPUATHE U BbI-
3pIBaeT OOJILIINI HHTEpeC.

JIumepamypa:

1. Monokuna, T. C., Konecauros, A. A., Komuccaposa, E. B. Cospemen-
Has UHTePaKTUBHAS KapTa JJIs yIeOHBIX IIeJIell U ee MeCTO B KJIACCUPUKATINT
anexrporHo-mudposuix kapt / MTHTEPOKCIIO I'EO-CUBUPH. — 2015. —
T. 1. — Bem. 2. — C. 37-40.

2. Opemxko, A. II. IToBbiieHre HATJISIIHOCTH TeorpadUYecKUX IIPe3eHTa-
Ui ¢ TIOMOIIBI0 UHTePAKTUBHEIX KapT // EcTecTBeHHBIE M MaTeMaTUUYeCKHe
HayKHU B coBpemenHoM mupe. — 2013. — Ne 13. — C. 195-198.

3. AcrBamarypos, I'. O. Texnosiorus co3gaHus MHTEPAKTHBHON KAPTHI
B nporpamme PowerPoint / lunaxrop. Ilemarornueckas npaxrura // URL:
http://didaktor.ru/texnologiya-sozdaniya-interaktivnoj-karty-v-programme-
powerpoint/ (JIara obpamrennsa: 30.10.2021).

3aoszepckaa Ionuna Anexceesna,

Kpamop Anacennurxa Hzopesra,

C.-IleTepOypreckuii rocy1apCTBEHHBIM YHUBEPCUTET TEJIEKOMMYHUKALIIM.
Hayunsiit pykoBogurens — npenogasareis B. K. Pesankos

PasBuTie KOMOBIOTEPOB: OT JJIEKTPOHHBIX JIAMII
K CyIIEPKOMIBIOTEPY

Bcerma cymecrBoBasia moTpe6HOCTD B BEIYUCIEHUAX, U 9TO OBLIO CBIA3AHO
C IeSITeJIbHOCTHIO YeJIOBeKA. JI0Iu yUMIINCh CUMTATh OYEHbB JIOJITO U CJIOMKHO,
OHWU IIepeIaBaJIv CBOM OIBIT M3 IIOKOJIEHUS B TIOKOJIEHUE.

B BBIUMCIUTEIBHON TEXHUKE CYIECTBYIOT 0COOBIE 9TAIIBI B PA3BUTUH KOM-
mp0TepoB. KOMIbIOTEPHI MMEIOT MHOTO TIOKOJIEHUH PadpaboTKu, B 3aBHUCUMO-
CTH OT TUIa 6A30BBIX 9JIEMEHTOR WJIM OT TEXHOJIOTUU UX U3TOTOBJIEHWUS.

Kommprorepsl oueHb yHUBEpCAJIBHBI, OHU CIIOCOOHBI 00pabaThiBaTh pas-
JINYHBIE BUJIBI MH(OPMAIIUN, U 9TUM 00BACHSETCS OBICTPOE PACIIPOCTPAHEHNE
KOMIIBIOTEPOB B chepax 4yesloBeYecKoil mesresibHoCTH. O6JIaCTh KOMIIBIOTED-
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HBIX [IPUJIOMKEHUI oueHb o0mmpHa. OHM HCIIOIBb3YIOTCA Be3e, Iie BO3MOKHO
€O3[IaTh MaTeMaTUIECKHIEe MOJEIH JIS Yero YIoJTHO.

I'panuisr mokoseHUE 04eHb PA3MBITHI, TAK KAK KOMIIBIOTEPHI PA3HBIX TU-
OB MIPOU3BOAUIINCH B OJHO U TO ke BpeMsa. C KasIbIM HOBBIM ITOKOJIEHHEM
OHH CTAHOBATCS ObICTpee, UX 9HEPrornoTpedIeHNne U BeC CHUMKAIOTCS, HAJIeMHK-
HOCTB IIOBBIIIAETCSH, & BOSMOKHOCTH PACIIUPAIOTC.

B coBpemenHoM Mupe MOKHO BBIIEIUTH 4—5 OCHOBHBIX ITOKOJIEHUN KOM-
me0TepOB. Mies pasaesieHust MAlllvH Ha ITOKOJIEHUS ObLIA BBHI3BAHA TE€M, UTO
3a BpeMsd CBOET0 Pa3BUTHS KOMIBIOTEPHAS TeXHUKA IPOIILIa JOJITUH 9BOJIIO-
IIUOHHBIN IyTh (JIAMIIBI, TPAH3UCTOPHI, MUKPOCXEMBI U T. [I.), TAKIKEe U3MEHU-
JINCH KOHCTPYKIIMH MAIIHUH, II0SBUINCH HOBBIE BO3MOYKRHOCTH, ITPOUSOIILIO Pac-
mupeHne 06aacTeil IPUMEHEHUS U XapaKTepa UCII0JIb30BAHMUS.

1. K mepBoMy MOKOJIEHUIO KOMITBIOTEPOB OTHOCSITCSI MAIIMHBI, CO3/[aHHbBIE
B 1950-x m 1960-x roax: B UX cxeMaxX UCIIOJIb30BAJIUCH JJIEKTPOHHBIE JIaM-
el Y 9THX MAIIWH OBLJIO OYeHb MAJIO KOMAHJI, HO yIIpaBJIieHre UMU OBLIO J0-
BOJIBHO IIPOCTHIM, 00HEM OTIEPATHBHOMN MAMSATH U TPOU3BOIUTEIBHOCT OBLIH
HU3KUMU.

2. Bropoe mokosieHre KOMIIBIOTEPOB BRJIIOYAET B Ce0sI MAIIIMHBI, CO3TaHHbIe
B 1960-x 1 1970-x rogax. OHM HCIOJIB30BAJIN JJIEKTPOHHEIE JIAMIILI, TPAH3H-
cTOPBI ¥ PEPPUTOBBIE CEPIEUHUKH.

3. K Tperpemy IOKOJIEHHI0 KOMIIBIOTEPOB OTHOCSATCS MAIIWHBI, CO3TaHHbIE
mocite 1970-x u 1980-x ro10B. B HUX HCII0IHF30BAINCH MHTETPAIBHBIE CXEMEL.
IlosiBIMICH BO3MOYKHOCTH MYJIBTUIIPOTPAMMUPOBAHUS.

4. K dyeTBepTOMY ITOKOJIEHHIO KOMIIBIOTEPOB OTHOCSTCS MAIIMHBI, CO3/IaH-
ueie mrocste 1980 roga. Ouu 6b11H pa3paboTaHbl IJIST UCIIOIH30BAHUS SI3BIKOB U
VIIPOIEHUs IIPoliecca IPOorpaMMUPOBAHUS JJIsI MHOTHUX IOJIb3oBarTeseil. Yer-
BepToe IOKOJIEHHEe XapaKTepu3yeTcs UCIIOJIb30BAHUEM OOJIBIINX WHTETrPasib-
HBIX CXeM B KadYecTBe 2JIEMEHTHON 0a3bl M HAJIUYMEM BBICOKOCKOPOCTHBIX
3aIIOMHUHAIOIINX YCTPOHUCTB. DTU MAIIHUHBI UMEIT MHOKECTBO IIPOIIECCOPOB,
IIPEJICTABJISIIOT cOO0M MHOTOMAIIMHHBIE KOMILJIEKCHI, paboTamolre HA BHEII-
Hel HaMsTH U 00Iel 00JIaCTh BHEIITHUX YCTPOMCTB.

5. Ilepexos HA KOMIIBIOTEPHI IISITOTO MOKOJIEHUS yiKe HAYAJICS U 3aKJI09a-
eTcsl B KA4eCTBEHHOM I1epexojie 0T 00paboTKU JaHHBIX K 00paboTke 3HAHUMN U
B YBeJIMUEHUM OCHOBHBIX IIapaMeTpoB KoMmibioTepa. OCHOBHON aKIEHT OymaeT
cIeslaH Ha «UHTEJIJIeKTYaJIbHOCTI.

[Torenman 6yaer IpoaosKATh PACTH. DTO HEOOXOAUMO JJIsT PEIIeHUST TJI0-
0aJIPHBIX 3a7]a4, TAKUX KaK pacuyeT aspoJUHAMHKH aBTOMOOMJIEN U CBOMCTB
PA3IMYHBIX HAHOCTPYKTYD, Mogeaupoanue ZD. KomoboTepsl ¢ MakcumMasib-
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HOW IIPOU3BOJIUTEIbHOCTHI0O HA3BIBAIOTCS CymepKomibioTepamu. CBepxmoril-
HbIe KOMITBIOTEPHI TAKKE OTHOCATCS K 5-My ITOKOJIEHHIO.

Ha ceromusiimuuii qeHb caMble CJIOMKHBIE HEMPOHHBIE CETU JIeMOHCTPHUPY-
0T HACTOSIIIUN «UHTEJIJIEKT», OJTHAKO, KAK ObI HU OBLIM OrpaHUYEHBI BO3MOJK-
HOCTH HEHPOHHBIX CETE CeroHs, MHOTHAE PEBOJIOIUOHHBIE OTKPBITHAS MOTYT
OBITH HE 32 TOPaMH.

KoMmbioTephbl pa3BUBaIUCh JECATAIIETUAMHI U JJOCTUTJIA TAKOTO IIPOTpecca,
0 KOTOPOM JIaske TPYJHO OBLIO MeUTaTh, HMOJYYMJIA MACCOBOE IIPU3HAHUE BO
BceM mupe. Y Terepb 9To pasBuTHe IMpUMET elle 0oJiee TPAHIUO3HBIE MAac-
mTabsbl.

Jlumepamypa:

1. Anryxos E. B., Peibanko JI. A., Casuenro B. C. OcHoBel nH(pOpMATHENI
¥ BBIYUCJIUTEILHON TeXHUKH.

2. Ucropust passurus Beruncaurenbuoi texunkuy // URL: https://www.sites.
google.com/site/obrazovatelnyjresurs12/home/3-informacionnye-razdely/
pokolenia-sovremennyh-evm

3unosvesa Anacmacus Buxmoposna,

Pe3nuroe Bozoan Koncmanmunosuu,

C.-IlerepOyprekuii rocy1apCTBEHHBIN YHUBEPCUTET TEJIEKOMMYHIUKALIAN.
Hayu. pyxkoBonuresns — mperonasarens b. K. Pesnuxos

HUcciaenoBanue mpuHIHUIIOB (DOTOHHOM KOMMY TAIIHK
U ee IPpUMEHEeHUH

CoBpeMeHHBIE YCJIOBHUS M COCTOSHHIE IIPOMBIIIJICEHHOCTH TPeOyIOT Helpe-
PBIBHOTO YBEJIMYEHUS IIPOILYCKHOM CIIOCOOHOCTH (PU3NYECKUX KAHAJIOB CBA3M,
yBeJIMUEHUsI THOKOCTH TeJIeKOMMYHUKAIIMOHHEIX CeTel, yIydIleHus Iepea-
IOLIMX CBOMCTB 000PYI0BAHUA ¥ YMEHbIICHHU [IOTePh B PU3NYECKUX KaHAIaX.
B macrosiee BpeMs Bce HOBBIE TPAHCIIOPTHBIE CETH CTPOSTCS HA OCHOBE OII-
TUYECKUX BBHUJY TOIO, YTO OITHYECKHE BOJIOKHA MOIYT 00€CIIeYNUTh Ha IIOPSI-
KM 0OJIBIIIE CKOPOCTH IIepefadyy MH(OPMAIIUH 10 CPABHEHUIO ¢ CUMMEeTPUY-
HBIMH U KOAKCHAJIbHBIMHU ITapaMu. OIHUM U3 HePCIeKTUBHBIX HAIPABJICHUN
MOIePHUS3AIINN CeTel ABJIAETCA BHeIpPeHre TAK Ha3blBaeMoi (pOTOHHOI KOM-
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MyTAIlM¥, OCHOBAHHON HA IMEePEKJIIOYeHUN ONITUYECKUX MMITYJIbCOB, HECYIIIIX
HHQOPMAIIHIO, TI0 PA3HBIM HAIIPABJICHUSIM.

OcHOBO# 1J1s1 (DOTOHHON KOMMYTAIIMHU SIBJISTIOTCS CHCTEMBI KOMMYTAIWH,
IpUMeHsIeMble B TeJIe(POHHBIX CeTSIX HECKOJIBKO JIECITUJIETHI HAa3a] Ha pac-
1BeTe Tesied)OHHBIX CceTel 00IIero moab3oBanus. K TakuM IpuHITAIIAM MOKHO
OTHECTH IIPOCTPAHCTBEHHYIO ¥ BPEMEHHYI0 KOMMYTAIIUIO, UCIIOJIb3yeMbIe U 110
celi IeHb B COBPEMEHHBIX CUCTEMAaX dJIEKTPOoCcBsa3u [1].

OrnrryecKkre CUCTEMBI CBSI3U WCIIOJIB3YIOT B IIEJISIX 9KOHOMUU (PU3UUECKOr0
pecypca HEeCKOJIBKO BHUIOB ero pasjesIeHus: BpeMeHHOe, KOTIa Pas3elisieTcs
BpeMs OJHOrO IIMKJIa MEKAY pPasHbIMH KaHajgaMu (cucreMbl Time Division
Multiplexing), crexTpajgbHOe, KOIZa pPasmessercs CIeKTPAIbHBIA pPecype
ornruyeckoro BosiokHa (cucremer Wavelength Division Multiplexing), a Tak-
sKe MPOCTPAHCTBEHHOe, KOIVIa KAHAJbHBIE CUTHAJIBI (DU3UYECKH PASHOCSITCS
IO Pa3HBIM ONTHYeCKHM BoJiokHaM (cucrembl Spatial mimm Space Division
Multiplexing). OTr IpPHHIUILI IIOJ0KEHBI B OCHOBY (POTOHHOI KOMMYTa-
1 [2].

DOTOHHBIA KOMMYTATOP IIPECTaBJsgeT CO00M AKTHBHOE ONTHUKO-IJIEKTPH-
YeCKoe YCTPOMCTBO, B KOTOPOM He OCYIIECTBIISIETCS Tpeodpa3oBaHue CUIHAJIOB
3 OIITUYECKOTO B JJIEKTPUUYECKUM U 00PATHO, U CJIysKalllee JJIST M3MEeHEeHUs
HATPABJIEHUN [BUKEHUS] ONTHYECKUX ITaYeK WMILYJIbcOB. Hampasienwus,
Kyaa OyayT CKOMMYTHPOBAHBI ONITHYECKHE WMITYJIbCHI, YIIPABJISIOTCS ITUQPO-
BBIMHU CHCTEMAaMU, OCHOBAHHBIMU HA MHUKPOKOHTPOJIJIEPAX HJINA IIPOrPaAMMHU-
PYEMBIX JIOTHYECKUX WHTEerpaJibHbIX cxeMax. JlaHHbIe yCTPOHCTBA MOIydaoT
CUTHAJIBI YIIPABJIEHUS OT CETH YIIPABJIEHUS U IIPOU3BOIAT HEOOXOIUMY O KOM-
myTaiumo [3].

CyTb TIPOCTPAHCTBEHHOM ONTHYECKON KOMMYTAIMH CBOJUTCS K Ha3HAUe-
HUIO ONITHYECKUX UMITYJIbCOB B Pa3HbIe OIITUYeCKue BOJIOKHA. OOBITHO 9TO OCy-
IIIECTBJISETCS IIPHU IIOMOIIY OABUKHBIX 3epkas — rexHosoruss MEMS (Micro
Electro Mechanical Systems). Taksxe 1715 oTHX I1€JI€1 MOYKHO IIPUMEHSATD IIPO-
CTPAHCTBEHHBIE MOIYJIATOPHI CBETA, KOTOPBIE OIPAHHUYUBAIOT IIPOILYyCKAHUE
ONITHYECKOT0 CUTHAJIA C ITOMOIIBI0 KUTKOKPUCTATIIMYECKUX MATPHUIL — TEX-
mostoruu LCD (Liquid crystal Display, sKuaxokprCcTaIIMIECKUNA TUCILIEHN), U
LCoS (Liquid crystal on Silicon, skuakre KpHCTaJJIBI Ha KPEeMHUEBOM IIOM-
noskke) [3].

Bpemennast koMmMyTaIysi CBOAUTCS K 3aepiKKe BO BPEMEHHU OIITUYECKOI0
HMITyJIbca. OTO BO3MOIKHO OCYIIECTBUTH HECKOJbKUMHU criocobamu. [lepsorit
3aKJII0UAEeTCsI B IPUMEHEHUU ONTUYECKUX JIUHUN 3aJePiKKHU, BBIIIOJIHIEMBIX
M3 OTPE3KOB OITHYECKOT0 BOJIOKHA, T€M CAMBIM OITHYECKUI HMIIYJIbC IIPO-
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XOIUT JIOMOJTHUTEILHOE PACCTOSIHUE, UYTO HECKOJIBKO «3aJIep/KUBAeT» ero —
texuosoruss ODL (Optical Delay Line). Bropoit 3akiodaercss B IpuMeHEeHUN
BEIIECTB C BBHICOKUM II0KA3aTeJIeM IIPEJIOMJICHUS, T. €. B (DU3UYECKOM 3aMe]l-
JIEHWH 2JIEKTPOMATHUTHOM BOJHBI. OHAKO BTOPOM CIIOCOG COITPOBOMKIAETCS
TOTepsIMU HA OTPAKEHUH Ha TPaHUIle pa3esa cpen [2].

CrernpasibHass KOMMYTAIIASI UCIIOJIB3yeT MpeobpasoBaHue JJIWHBI BOJIHEL.
910 Hambosee CIOMKHBIM BAPUAHT KOMMYTAIIMH, [IJIS KOTOPOTO HEOOXOIUMO
HCIIOJIb30BAHYE TIPUHIIUIIOB HeJimHeiHou ontuku. O6opymoBanue ISl CIeK-
TPAJIBHOM KOMMYTAIIUYA — OIITUYECKUE KOHBEPTOPHI IJTUHBI BOJIHBI (BOJTHOBHIE
rouBepTopsl). [lo mpuHIHIy paboThl BOJHOBBEIE KOHBEPTOPHI MOYKHO pasie-
JIUTH HA OINTOJJIEKTPOHHBIE, HA OCHOBE OIITHYECKOM Kpocc-MoayJ isituu (optical
Cross Modulation, OXM), Ha ocHOBe a(pdheKTa YeTHIPEXBOJIHOBOTO CMEIITEHUS
(Four Wavelength Mixing, FWM), Ha ocHOBe Ipyrux HeJTUHEHHBIX aEKTOR.
Hawubosiee mpocTbie — ONTOJIEKTPOHHBIE, OJJHAKO B HUX IIPOU3BOIUTCS IIPe-
obpasoBaHUe CUTHAJIA U3 3JIEKTPUUYECKOr0 B ONTUYECKHI BHI M 00paTHO. A
KOHBEPTOPHI HA OCHOBE YeThIPEXBOJHOBOTO CMEIITeHUs He 00eCIIeunBaioT 60JIh-
III0T0 TUATIa30Ha U3MeHeHus [4].

[TonprroskuBasi BBIIECKA3AHHOE, MOYKHO 3asIBUTh, U4TO 3a (POTOHHOM KOM-
MyTalei CTOuT OyayIlee ONTHYECKUX CHUCTeM Iepenaun wHopmarwmu. Vce-
CJIEJIOBAHUS B 9TOHM 00JIACTH JTIOCTATOYHO ITEPCHEKTUBHBI M HECOMHEHHO IIPH-
HECYT II0JIb3y MOJEPHHU3AIUN ONTHYECKUX CHCTEM Ieperadyd MHMOPMAITUH.
IlepcrieKTHBHBIM HAIPABJIEHHEM OIITUYECKUX CHCTEM Mepefadd SIBJISIOTCS
nosiHocTho onrtrueckue cetu (All Optical Network, AON), B KoTopbix hoToH-
Hast KOMMYTAIAS UTPAET JIOCTATOYHO OOJIBIIYI0 POJIb.

Jlumepamypa:

1. ®okun, U. A. Onruyeckue cucTeMbl IIepelavyrl W TPAHCIIOPTHBIE CETH:
Vueb. mocobue. — M.: Oro-Tpenns, 2008. — 270 c.

2 ®oxrwun, B. I'. Orrruueckue myaprumiekcopst OADM/ROADM u kommyTa-
Topsl PXC B MynbTucepBuCHOM TpaHCmopTHOM cetr. — HoBocubupck: N3n-Bo
Cu6l'VTU, 2011. — 204 c.

3 CuerroB, H. Omrrmueckre BostHOBBIE KOHBEPTOPHI U Moy isttopsl // URL:
https://www.electronics.ru/files/article_pdf/1/article_1609_278.pdf

4. Jlucreun, B. H., Tpemuros, B. H. DWDM cucremsr. — M.: Hayxka,
2013. — 300 c.
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Korncmanmunos Ezop Cepzeesuu,
C.-TlerepOyprekmii rocyapCTBEHHBIA YHUBEPCUTET TEJIEKOMMYHUKATIIAM.
Hayumnsrit pyroBoauTess — crapiuii mpernogasaress JI. A. Taraperkos

Biausnue BHenpenus texuosioruii 5G Ha MepPCrIeKTUBbI
passutusg [oT (Internet of things)

C rpsayiuM BBeJeHUEM B 9KCILIyaTAIlUI0 TeXHOJOTHI HOBOTO CTAHIapTa
cBs13u 5G mosiBJIsieTcst Bce 0OJIbIIE IIEePCIEeKTUB UX IIPUMEHEeHUS B PA3JINYHBIX
0TPaciIsiX TEJIEKOMMYHUKAITUOHHOM cepbl. HecoMHeHHO, OIHON M3 TaKHX
IIEPCIIEKTUBHEBIX 0TPACJIEH ABJIAETCA AKTUBHO PA3BUBAIOIIUNCS KAHTEPHET Be-
1Iei», YMCJI0 yCTPOMCTB B KOTOPOM, KaK Okumaercs, Bodpacrer ¢ 700 MJIH 10
3,2 mutps 1o Bcemy mupy k 2023 roxgy [1].

CII0sHO OTPHUIIATH, YTO KOMMEPUYECKHH yCIIeX JII000ro IIPOEeKTa, IOCTPO-
E€HHOI0 HA KOHIIEIIUN «MHTEepPHeTAa Bellei», Ipeskae BCero, 3aBUCUT OT €ro
o(pdHEKTUBHOCTH W CTEIIEHN HAJEKHOCTH, T. €. OT CKOPOCTH B3aWMOIEeNCTBUS
YCTPOMCTB B CeTH, MX OOINEro KOJMYECTBA B IpeesaxX 3aJaHHON 30HBI, OII-
TUMAJIBHOIO MCIIOJIb30BAHUS YACTOTHOTO JUAIIA30HA M YPOBHS dHEPTOIOTpe-
Onenns Bceit cetr B 1esioM. COOTBETCTBEHHO, ¢ IIPUMEHEHHEM TeXHOJIOTHI
5G ycJI0BHBIE TIOKA3AaTEJIH 110 KIIOYEBBIM KPUTEPUAM OKAMKYTCA 3HAUYUTEIHHO
BEIIITE, YeM Ipu ucosib3oBanuu texHosioruii LTE. Ho cioenyer yuureiBaTsh,
UTO B 3aBUCHUMOCTH OT TPeOOBAHUI K OPraHU3yeMON CeTH OyJeT MEeHSThCS
u HabOp TEeXHOJIOTHH, 3aJefCTBOBAHHBIX B HeM, Tak Kak craggapr 5G mon-
pasymeBaet gesienre Ha mMTC (massive Machine Type Communication),
URLLC (Ultra-Reliable Low Latency Communication) u eMBB (enhanced
Mobile Broadband), uro maer BO3MOKHOCTH MAKCHMAJIBHO YIOBJIETBOPUTH
KJIMEHTA B COOTBETCTBHUU C €T0 3aImpocoMm [2].

Ecim pacemarpusate crapgapt 5G Kak OCHOBY MMEHHO JIJIsI MHTEpPHEeTa
BeIe», To HanboJiee IPEeAIIOYTUTETLHBIMU TeXHOJIOTUSAMHU B TAKOM CJIydae
oyayr mMTC u URLLC. MaccoBasa mexxmammuusas c¢Bsi3b (mMTC) B mepByio
ouepesb OTJIMYAETCS HHU3KHM JHEpPrornoTpebieHueM, UTO IIPUHIIAIUAIBHO
BAYKHO [IJIsT OECIPOBOIHBIX JATUMKOB W TPEKEpOB, paboTAIMX HA OCHOBE
AJIEKTPOXUMUUECKUX MCTOYHUKOB dJIEKTPOdHeprun (barapeit Miu aKKyMyJis-
TOPOB), Y3KOM II0JIOCOM HCIIOJIB3YEMBIX YACTOT, 3HAUNTEILHON 30HON IMOKPHI-
THSA ¥ OOJIBIIOM €MKOCTBIO CEeTH, YTO PeaJIM30BAHO C ITOMOIIBI0 TEXHOJIOTHI
NB-IoT (Narrowband IoT) u LTE-M (Long Term Evolution for Machines).

21



Jauubiit BapuanT 5G Oymer ymobeH JJisi OTHOCHUTEJBHO MPOCTHIX TOBTOPSIIO-
IIUXCA 3a0a4 WK JeHCTBUM, He TPeOYIIINX BHICOKMX CKOPOCTE 1 He Hy K/I1a-
OIUXCS B MUHUMU3AIIUN BPEMEHHBIX 3aJIePyKeK IMpHU 00MeHe JaHHBIMU TN
undopmupoBauuu oreparopa. CBepxHa eKHAST MEKMAITUHHAS CBA3b C HU3-
KHMU 3aJ[€PKKAMU, B CBOIO OYePe b, IIPeI0CTABIISIeT MAKCUMAJIBHO HAJIEKHOE
COeIMHEHNe BHYTPHU CETH C 3aJIep:KKaMu 70 1 Mc, 4To GeccriopHo Oymer Boc-
TpebOBAHO MPEIIPUATHIME U OPTaHUSAIUSIMU, AKTUBHO BHEPSIOMIMMU WJIH
HCIIOJIB3YIOIIMMU «ITPOMBINIIJIEHHBIM WHTEPHET BeIei», TaK KaK UMEeHHO JJIs
9TOM KOHIIEIIIIHHU KJIUYEBbIMU (PAKTOPAMU SIBJISIOTCS HAJIEKHOCTD U OBICTPOTA
OTKJIMKA.

Hecmorpst Ha Bce HeCOMHEHHBIE TUTIOCH, BHeapeHwue TexHosiornu 5G mpu-
HEeCeT W 3HAYUTEJIFHOE KOJWYECTBO HeyJ00CTB, a IIPEesKJe BCero HeoOXou-
MOCTh B BBIBEJIEHUH W3 JKCIUTyaTanmu cereir craumaproB 2Gu 3G, Tak Kak
OHH 3aHUMAIOT YaCTOTHBIN IUATIA30H, KOTOPBIA MOKET OBITh UCITOJIBE30BAH JIJIs
YBEJIMYEHUs IIPOITYCKHOM CIIOCOOHOCTH CETH HOBOTO ITOKOJIEHWUS, UTO HETaTUB-
HO OTPA3UTCS Ha cepe KMHTEpPHETA Bellei» — Ha TeKyIIUil MOMEHT WMeH-
HO Oosiee crapsele cramgapthl cBsa3u npuMmeHaioresa B 10T u IIoT (Industrial
Internet of Things) [3].

Taxum o0pasom, BBegeHre HoBoro craggapra 5G B akciuryaramuo 0esyc-
JIOBHO paciuput Boamozkaoctr 10T, Ho morpebyer sHaYUTEIHHOM TepepaboT-
KW yKe CYIIEeCTBYIOIINX CeTeidl Ha OCHOBE TeXHOJIOTHH, MOMJIEKAIIUX II0CTe-
IIeHHOM JTUKBUIAITNH.

Jlumepamypa:

1. Star Dust Testing. 5G and its impact on the Internet of Things: // Star
Dust Testing. 2020 / URL: https://www2.stardust-testing.com/en/5g-and-
impact-on-iots. ([laTa obpamenwns: 09.11.2021).

2. Thales Group. 5G and IoT in 2021 // Thales Group. 2021 // URL: https://
www.thalesgroup.com/en/markets/digital-identity-and-security/iot/resources/
innovation-technology/5G-iot. (laTa obpamenwns: 08.11.2021).

3. O’Donnell, Bob. IoT for 5G could be the next opportunity // Forbes. 2021 //
URL: https://www.forbes.com/sites/bobodonnell/2021/06/17/iot-for-5g-could-be-
next-opportunity/?sh=39d498358e6¢ (lara obparenns: 09.11.2021).
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Kynuzuna Examepuna 30yapoosna

Pesznurxoe bozoan Koncmanmunosuu,

C.-TlerepOyprekuii rocyapCTBEHHBIN YHUBEPCUTET TEJIEKOMMYHUKATIHM.
Hayumbiii pykoBoguresns — mpemogasaresb b. K. Pesuuxos

HNcropus u TexHOJIOrUHU IPOrpaMMUPOBAHU

B macrosiee spems mmouru 106asa cepa JesaTeIbHOCTH YeJI0BEKA OCHOBBI-
Ba-eTCsI HA MIPOTPAMMUPOBAHUN: HAUYNHASA OT PA0OTHI 32 IT€PCOHATIBHBIM KOM-
TBIOTEPOM U 3aKAaHYMUBAS TOTOBKOI Ha KyxHe. [[esbio naHHO paboTH ABIAET-
¢s KpaTKOe OCBeIle-HUe UCTOPUN MPOrPAMMUPOBAHUS U UCTOPUU TEXHOJIOTUN
TIPOrPpaMMUPOBAHUS.

Wcropust mporpaMMupoBaHus 6epeT CBoe HAYaJI0 OT II€PBBIX BEIYUCIATE -
HBIX MAIIWH, CO3JAHHBIX elre J0 Hallel apbel. [lo HekoTopsiM ncrounnkam [1]
TePBBIN TPOrPAMMUPYEMBIH BEIUUCIUTEIBHBIN Tpubop gatupyercs 205 . 1o
H. 2. OTO aHTH-KATEPCKUI MexaHu3M, oOHapysxeHHbH B 1901 rogy Ha Ipes-
HeM 3artonysieMm cyauae. O ucnosbzoBascs B Jlpesueit ['peruu st pacuera
ACTPOHOMHYECKHUX BeJIuunH [1].

BosbinM ckaukoM B 9BOJIIOIUHY IPOTPAMMUPYEMBIX YCTPOMCTB MOKHO CUM-
TaTh BpeMsl IIPOMBIIILIIEHHON peBosoInu. ViMeHHO Tor/ia HA CBET HMOSIBUJICS
3HAMe-HUTBIA TKaKnil craHok Jlaxkkapa, KOTOPHIi IIPHU IOMOIIY CPEICTB IIPO-
TPaMMUPOBA-HUS ITO3BOJIMJI BHITIOJIHATH PA3JIMYHBIE Y30PbI, UCIOJIL3Ys Iep-
doraprer. OyeHp yacTo B JIuTEpaType 9TOT TKAIIKUN CTAHOK CYUTAETCS IIep-
BBIM IIPOTPAMMUPYEMBIM YCTPOi-cTBOM [1].

[IepBeiM mporpamMucToM cuuraercs rpadgpunsa Axa Asrycra Jlasireiic, Ko-
TOopas HaNMcaJa IepBY IIPOorpaMMy B MCTOPUHU YesioBeuecTBa B 1843 romy.
IIporpamma 6bima HamucaHa I AHAJIUTHYECKON MAIIWHBI, pPeNIaroliei
ypaBHeHUe BepHysuin, oHAKO JaHHAs IIporpaMMa HUKOTIA He ObLia 3alry-
meHa.

C m3obpeTeHreM 3JIEKTPOHHBIX JIAMII M TPAH3UCTOPOB IIPH IIepexofe KO
BTO-POMY ¥ TPETHEMY MOKOJIEHHUIO JJIEKTPOHHBIX BBIUUCIUTEIHHBIX MAIIHH
(OBM) Bo-IIpoCc X IPOrpaMMUPOBAHUSA CTAHOBUTCS UyTh 0oJiee OOBIIEHHBIM
(KOHEYHO, JJI CO-TPYIHUKOB, paboTAIIINX B 9TOM cdepe).

Ecnu roBoputhk 00 mCTOpWH PA3BUTHUS TEXHOJOTHM IIPOrPAMMHPOBAHUS,
CTOUT BBECTH OIlpejieieHre. TeXHOJOTUSIMU IIPOTPaMMUPOBAHUS HA3BIBAET-
Cs BCe, UTO CBSI-3aHO € Pa3paboTKOM MPOrpaMMHOI0 0beCIIede s, HO He cama
paspaboTka mpo-rpaMMHOT0 obecriedenus. [2]
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Ha pasubix sranax passurus OBM u nporpaMMupoBaHusi B YACTHOCTH POC-
JU cJIosKHOCTH perraeMbix Ha OBM 3amay. 910 HaYaI0 KAYeCTBEHHO MEHSTh
HAIPaB-JIEHHOCTHb IIPOTPAaMMUPOBAHU, IIPU 9TOM HOBOH 3amadeil CTAo Io-
BBIIIeHNEe 3 PeK-TUBHOCTH pas3pabOTKHU ITPOrPAMMHEBIX CPEJICTB. B ToM yuncie
MOYKHO PACCMATPUBATH IOBHIIIIEHKE YI00CTBA Pa3paboTINKA IIPOrPaAMMHOTO
obecrieuenusi, y06cTBO pabo-ThI MOJIB30BATENIEH C 9TUM IIPOrPAMMHBIM 00e-
CIIEUEHUEM.

WsuauasnbHo (B 50-e romer XX Beka) mnporpammuposanue OBM mpoussoau-
JIOCh B MAITUHHOM Kojie. TexXHuJYecKoe 3aaHre HA IPOrpaMMUPOBAHKE OBLIO
JI0-BOJIBHO TOYHBIM W COIEPIKAJI0 OYEHBb TOUHYI ITOCTAHOBKY 3amad. Ciios-
HOCTH pas3pa-0aThIBAEMBIX IIPOrPAMM OTPAHHYHBAJIACH CIIOCOOHOCTSIMHU IIPO-
rpammucra. Kakue-11b0 naMeHeH!sT B TEXHHUYECKOM 32/ IaHUN CUJIBHO YBEJIH-
YMBAJIU JJINTEJILHOCTD pa3-paboTku [3].

CuieIyoIuM 9TaroM Pa3BUTUS MOYKHO CUUTATH ITOSIBJIEHHE acceMOJIepOoB.
JlaHHBIN aTan PasBUTHS TEXHOJOTHN PasdpaboTKU IIPOrpaMMHOrO obecreye-
HUSI T0-BBICUJI YUTAEMOCTH IIPOrpaMM, ITOCKOJIBKY paspabaTbiBaeMble IIPO-
TPAMMBI YUTAJIUCH He TOJIBKO CAMUM Pa3paboTIMKOM.

B 60-x rogax XX crosieTrss HAYAJHW HOSBJIATHCS SI3BIKK IIPOTPaMMUPOBA-
HUA BBICOKOro ypoBHsa. K rakum assikam moxkao otHectr DOPTPAH, AJIT'OJI
u mipoy. Tarske CTOUT OTMETUTH HOBOE B TEXHOJIOTUSIX IIPOrPAMMHUPOBAHUS —
TOSBJIEHNE BO3MOYKHOCTH KCIIOJIBF30BATE IIOIIPOrpaMMbl. PegypraTom aToro
SIBJISIETCST CO3MIa-HUE OTPOMHOTO KOJIMYECTBA OMOITHOTEK.

Cnenytomum ararrom (1970-e rompl) ABJsSeTCS IIOSABJIEHHE W PACIPOCTPA-
HeHre WHQOPMAIIMOHHBIX CUCTEM U 0a3 JaHHBIX, KOTOPHIE CYIIECTBEHHO II0-
BJIMSLITH HA TE€X-HOJIOTUH pa3paboTKH IIPOrpaMMHOro obecreyenus. BosHukIIA
HEeO0OXOIUMOCTB CO-IIPSITATh UX MPOrPaMMHBIME criocobamu. Takske aTo Bpemst
XapaKkTepuayercs yIrpas-JIeHHeM KOJIJIEKTUBHOM pa3paboTKOHM IIporpaMMHOTO
obecrieuenus [2].

1980-e u 1990-e rombl XapaKTepU3yIOTCA IOSIBJIEHUEM U PA3BUTHEM HH-
CTPY-MEHTAJBHBIX CPell paspabOTKH M COIPOBOMKIEHUS IIPOrPAMMHOTO 00e-
crreuenust. Takske HA PA3BUTHE TEXHOJIOTHM ITOBJIUSIIO PA3BUTHE CETEBBIX TEX-
HOJIOTH, B pe-3yJIbTaTe 4er0o Pa3BUBAJIOCH CETEBOE (CEPBEPHOE U KIIMEHTCKOE)
IIporpamMMHoOe obec-IleueHune. BreraucauTesbHble MAIIUHBI HAYaau paboraTsb
KaK CceTeBble TepMUHAJIHI [3].

CoBpeMeHHOCTB JKe XapaKTepuayercs Tak HadbiBaeMbiMu front-end (o, aTo
BUAT KOHEYHBIN I10JIF30BATEIIh) pa3paboTkaMu — WHTEPdEHcoM I10JIh30Ba-
Tesst 1 back-end (To, YTO CKPBITO OT II0JIH30BATEJISI) — OMUCAHUEM JEUCTBUIM,
BBITIOJTHSIEMBIX IIPOTPAMMOM WUJIH IIPOTPAMMHBIM CPeIcTBOM. Tak:ke B COBpe-
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MEHHOCTH OTPOMHYIO POJIb UTPAIOT KJINEHT-CepBEepPHBIE (CeTeBbIE) OTHOIIEHUST
B IIporpaMMupoBaHuu [2].

[TogsrToskmBast BEINIIECKA3aHHOE, MOKHO CKA3aTh, YTO TEXHOJOTUHU pas3pa-
GOTKH IIPOrpaMMHOr0 00ecIieueHus 3a TOBOJIBHO KOPOTKUI CPOK [0 MEPKAM
HCTOPHUH Ye-JIOBEYECTBA IIPOILINA LOBOJBHO OOJIBIION IIyTh, €CJIH CPABHUTH
50-e roger XX Beka 1 COBpeMEeHHOCTh. MeHsAInCch KaK KOHIIEIIIINY U IIapaur-
MBI IIPOrPAMMUPOBAHUS, TAK U A3bIKK M aPXUTEKTYpPa IIPOrpaMMHOr0 obecie-
JeHUA.

Jlumepamypa:

1. Kasarosa, U. A. Vlcropust BEIUMCINTEJIBHON TEXHUKH : yueb. rmocodue. —
Ilensa: Usn-so 11, 2011. — 232 c.

2. Trorames, A.A. OcuoBbl nporpammupoBanusa. — dacts . — CII6.: Yuu-
Bepcurer UTMO, 2016. — 160 c.

3. Russell, J., Cohn, R. Hcropus sizpikoB mporpammupoBanus. — Bookvika
publishing, 2013.

Rypwuesa Mapus Basiepvesna,

Pesnuroe Bozoan Koncmarnmunosuu,

C.-TlerepOyprekuii rocyapCcTBEHHBIA YHUBEPCUTET TEJIEKOMMYHUKATIHM.
Hayu. pyroBonurens — upenonasarens b. K. Pesauxos

Nccnenosanue rexunonoruu Radio over Fiber
Hu ee HpI/IMeHeHI/If/i Ha ceTdX mnmepegadyu JaHHBbIX

B mame Bpems HabJr01aeTcss aKTUBHBIN POCT KOJUYECTBA ITOTpeOuTEeIIeH
YCJIYT 9JIEKTPOCBA3W, B TOM YHCJIe U MOOWJIBHOU. B cpemHem y KaskIoro mo-
TpebuTeJIsT YCJIYyr ecTh 2,3 MOOMJIBHBIX TEePMHUHAJBHBIX 000pyIoBaHUS (MO-
OmJIBbHBIN Tested)OH, ILIAHINET W Ipod.). Vicmonb3oBaHme onTuyecKkux u Oec-
IIPOBOSHEBIX crcTeM, Takux kak cetu Radio over Fiber (RoF), sBisercs xiro-
YOM K YIOBJIETBOPEHUIO PACTYIIUX TPeOOBAHUN K II0JIOCE MPOIyCKAHUS MU3-3a
pacTyIei IoIyJJISPHOCTHA BUEO U JIPYTHUX IIPUJIOMKEHUN C BBICOKOM CKOPOCTHIO
mepefavn JaHHBIX. BBICOKMIT YPOBEHb MHTETPAIIMH OIITUYECKUX TEXHOJIOTHUI
TI03BOJISIET UCIIOJIb30BATh IIPOCTHIE 0A30BBIE CTAHITUAN C TIOAXO0I0M «BOJIOKHO —
anrexsa» (FTTA) [1].
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Radio over Fiber (RoF) — aTo Texmosorusi, BRIBOUAKIIAS B Ce0SI IPUEMO-
mepefanIye YacToThl PaauocurHainos ot 6asosoi craniuu (BC) k moss3oBa-
TeJISIM IIOCPEJICTBOM PaIMoOKaHaa, paboTarliero Ha JJIMHAX BOJIH MUJLJIAME-
TPOBOI'O JTMATIA30HA, a TAKMKe — IIepejady CUIHAJIOB OT IeHTPAJIbHON CTaH-
muu (IIC) k¥ BC npu nomoru BostokoHHO-orrTrdeckoi uuauu cesasu (BOJIC).

K npeumymiecrsam RoF mosxro oTHecTH:

— OOJIBIIION YACTOTHBIN IUAIIA30H, I03BOJIAIONINI KaueCTBeHHO 00pabaThl-
BATh CUT'HAJIBI BBICOKOM YaCTOTEL;

— MaJieHbKue ToTepu u Hebospime uckaskerust 8 OB crocoberByoT yBeu-
YEHUI0 PACCTOSTHUS MEKTy KOHEYHBIMU CTAHIIUSAMU B HECKOJIBKO pas;

— OIITUYECKHUE CUTHAJIBI He TTOJIBEPIKEHBI BHEIITHEMY BO3JIEHCTBUI0, TAKOMY
KaK 9JIEKTPOMATHUTHOE BJIUSIHUE U [TIOMEXW;

— BBICOKHMH YPOBEHbB 3alUIIEHHOCTH HHpopMaIuu, repenasaemoit mo OB,
OT BPEJOHOCHBIX BTOPIKEHUIH;

— QJIANITUBHOCTH U HE0OJIbIAas CTOMMOCTE ITE€PEHACTPONKN CETH.

Ho, HEcMOTpst HA BCe TIPEeUMYIIeCTBa, eCTh (PAKTOP, IPEIATCTBYOIIUI JIeT-
KoMy BBejeHuio crcreMbl ROF B arcryaTariuio: TeXHOJIOTHUS — aHAJIOr0Bast
1, KaK CJIeJICTBHUE, MJIaBHBIE PODJIEMBI — 9TO OTPAHUYEHHUS 110 IIIyMY, & TAKIKe
IUHAMUAYECKOMY TUATMA30HY CTAHIAPTHBIX CUCTEM CBS3H [2].

Radio over Fiber Brirouaer B cebss 060pyaoBasme, CIIOCOOCTBYIOIIEE HAJIO-
skenmio paguouacroraoro (PY) curnana ma mecymryio gacrory, BOJIC, a Tak-
sKe allmapaTHOro 0beclieueHusI, KOTOPoe HY KHO 1Jist u3BiieueHus: PY curnasia
n3 HecyIIe!.

Cucrema paboTaer Kak B CUMILIEKCHOM (0THOCTOPOHHEM), TAK U B JYILIEKC-
HOM (IBYCTOPOHHEM) PE/KUMAaX.

Hecymas gacrora I1C B RoF-cucremax mMomenupyercst mupoKOII0JIOCHBIME
curHasamu B cBepxBbicokoM yacrorHoMm (CBY) nmamaszone. [loce dopmupo-
BAHUS ONTHYECKHE YaCTOTHI IIOMMANAI0T Ha masjbHue y3usl wiu BC mpu mo-
morru orruyeckoro BosiokHa (OB). Vike mva BC mpoucxonur npeobpasoBanue
CUTHAJIA OIITUYECKOTO B PAIMOYACTOTHBIN, KOTOPBIM, B CBOIO OYepe/lb, IIOCTY-
[aeT K I0JIb30BATEJISIM, HAXO/ISAIIMMCS B IIPeIeIaX BHIUMOCTH, Yepe3 MUKPO-
BOJTHOBYIO AHTEHHY.

B kadectBe mepenaroiiei cpeapl IS MIUPOKOIIOIOCHBIX CUTHAJIOB BBICOKOM
cxopoctu B cucremax Radio over Fiber ncmosbayercs ogromomosoe (OM) Bo-
JIOKHO, TaK KaK IIPHU UCII0Ib30BaHNN MHOTOMOm0Boro (MM) BostokHa mepeao-
MU CUTHAJI MOYKET CUJIbHO MCKAKAETCS M3-32 MEKMOJIOBOM JTUCIIEPCHUN.

Jast mpoeKTHpOBaHWS HOBBIX BOJIOKOHHO-OIITHYECKUX CHCTEM CBSI3U
(BOCC) ¢ ucmonbsoBanuem texHosornu RoF mpenmounramT MCIOJIB30BATH
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BostHBL ¢ giuHaMu 1310 HM (oOecreumBaromias K0dQQUIIMEHT 3aTyXaHUsST
0,4 nb/xkm) u 1550 uM (obecrieumBaromas koadurment 3aryxauus 0,2 b/
kM), a Takske OM OB co crynenuarsiv mpoduieM moKasaTesist IpeIoMIIeHUsST
(TIIIIT). ot BOCC nHa Gosbliirie paccTOSTHUST PEKOMEH]IYETCSI MCII0JIb30BATh
OJTHOMOJT0BO€ OIITOBOJIOKHO C HEHYJIEBOM CMeIleHHOU JTUCIIepCrueii.

Ecau RoF 6asupyercst Ha yske CYIIECTBYOIIUX ONITHYECKUX CETSIX, TO B X0/
BHEJIPEHUS TEeXHOJOTUU TOSBJISIOTCS IIPOOJIEMBI ¢ He00XOIUMOCThI0 KOMITeH-
calii XPOMAaTUIECKOH aquciepcuu. [3]

B zariouenve MOMHO OTMETHUTH, JTAHHBIE TEXHOJOTUH IITHUPOKO PACIIPO-
CTpPaHEeHbI B COBPEMEHHOM Mupe. VMiMu moJIb3yoTess Kak IpaskIaHCKUe, TaK |
BOEHHBIE OPTaHU3AIUN HAYNHAS CO CIIyTHUKOBBIX CHCTEM CBSI3U U 3aKAHYH-
Bas cymoBeiMu aHTeHHamu. Texuosioruss RoF meBocmpummmumsa x RFI/EMI
(JTEKTPOMATHUTHOE M3JIyUYeHHUe), UTO SBJISIETCS HeCOMHEHHBIM HeJI0OCTATKOM,
TIOCKOJIbKY B KQUeCTBE CPEeJIbI Iiepeiadun 3aeHCTBYeT ONTHIeCKoe BOJIOKHO. Ho
HA 9TOM IIPEUMYIIECTBA TaHHON TeXHOJIOIHH 110 CPABHEHUIO C JIPYTUMHU KJIac-
CUYECKUMU aHTeHHO-(PUIEePHBIMU yCTPoicTBaMu He 3aranuynBaercs. 06 aTom
Oy/IyT IIpeICTABJIEHBI JaIbHENIINe UCCIIeIOBAHUS.

JIumepamypa:

1. Osseiran, A., Monserrat, J. F., Marsch, P. 5G Mobile and Wireless
Communications Technology. — Cambridge University Press, 2016.

2. ®pumawn, P. Bonorkonuo-ontuyueckue cucremsr cesiau. — M.: Texrocdepa,
2003. — 56 c.

3. Cruspos, O. K. BonokoHnHo-onTryeckne ceTu W CUCTEMBbI CBsi3u. — M.:
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Hurudgpopos Ilasest Anexceesuu,
C.-TlerepOyprekuii rocyapCcTBEHHBINA YHUBEPCUTET TEJIEKOMMYHUKATIIAM.
Hayunsrit pykosoguress — kauaumat Quas.-Mat. Hayk, nomest @, @. [Iasmaos

Bueapeuune 'NIOHACC-npuemHukos
B HA3€MHBIH OOIIECTBEHHBIN TPAHCIOPT

I''IOHACC — poccuiickas padpaboTka, KOTOpas CIIoCOOHA OIPEIeIUTh I10-
3UIMOHUPOBAHNE 00BEKTA B IIPOCTPAHCTBE C MUHUMAJIBHOMN TOTPEITHOCTHIO.
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Cucrema paboraer ¢ IMOMOIIBI0 HECJIOMKHOTO ajiropurMa. Ha o0beKT ycraunas-
JIMBAETCS YCTPOMCTBO, BBIMOJIHAKINEE ITPUEMHOe-IIepeaollyn (OYHKIIHIO.
Jlnst ompesesieHUsT MECTOIIOJIOMKEHUST TI0IaeTCs CUTHAJ Ha CIyTHUKH. Tod-
HOCTH KOOPJIMHAT 00beKTa Oy/IeT 3aBUCETh OT KOJIMYECTBA OTBETHUBIIHX CILYT-
HukoB. Jlasee curaas o6paTHO MoNaIaeT B yCTPONUCTBO, KOTOPOe aHAJIM3UPYET
BpeMsI 3aJIePKKH JIJIs PA3HBIX CILyTHHKOB. B pe3ysbraTe MPOMCXOIUT aHAINS
OTBETHOM MH(OPMAIIUK ¥ CTAHOBUTCS ITOHATHBIM MECTOHAXOKIeHNE 00beKTa,
HA KOTOPOM YCTAHOBJIEHO IIpHeMHOe 000py/I0BaHue.

Ha ceroguamumii neHb HA3eMHBINA OOLIECTBEHHBIN TPAHCIOPT UMEET He-
BOOOpasuMbIil ycmex. Bosiee 20 MJIH pPOCCHSH IOJB3YIOTCA UM €3KEIHEBHO.
TlostBiisiercst mpobitema onTUMU3AIUK (PUHAHCOBBIX 3aTpPAT HA COJEep:KaHUe
TPAHCIIOPTHBIX CPEJICTB.

IVIOHACC mMOHUTOPHMHI — CHCTEMa, KOTOpasi OTCJIEKUBAET uepe3 CILYT-
HUK MeCTOIOJIOJKeHNe, CKOPOCTh M MAapIIpyT TPAHCIOPTHOrO cpericrBa [1].
TJIOHACC ycrporicTBa, KOTOpBIE YCTAHABJIUBAIOTCSI B TPAHCIIOPTHBIX CPeJI-
CTBaX, CIOCOOHBI TTOBBICUTH TPYAOBYIO TUCIIMILINHY W KOHTPOJIb 32 IepPCOHA-
som. Takske OHU 3HAYNUTEHLHO IOBBIMIAIT ITPOUIBOIUTEHFHOCTE HA3EMHOTO
00IIIeCTBEHHOTO TPAHCIIOPTA IIyTeM OITUMHU3AIAN MapPIIPyTa U PACIUCAHUS,
CHUSKEHWUSI TIPOCTOSI TPAHCIIOPTHBIX CPEJICTB, CYIIeCTBEHHO IOBHINIAETCS 0es-
onacHocTb naccaxupos. [JIOHACC cucrema 1o3BoJiseT IMOArOTOBUTE OTYETHL
0 CyMMAapHOMY IIpo6ery Ha OIpeesIeHHbIN IePUo/T, JaHHBIE 0 CKOPOCTH, KO-
JIMYECTBE OCTAHOBOK M IIPOCTOER, a TAKIKE 0 KOJUUIECTBE ITOTPAYEHHOTO TOILIH-
Ba. Ucmonb3yemoe Ay oTuX Iiesieil 000pyA0BaHME BBHIMIOJIHSET CJIEIYIOIIHe
dbyHKIIMHI: TeproguYecKyI0 ITepeady HHPOPMAIIUH 0 TPAHCIIOPTHOM CPEJICTBE
B CHCTEMY MOHHUTOPHUHTA, ITePeIady COOOIIEHHUS 0 TPAHCIIOPTHOM CPEJCTBE IIPH
JIOPOYKHO-TPAHCIIOPTHOM IIPOUCIIIECTBUH, YCTAHOBJIEHNE JIBYCTOPOHHETO TOJI0-
COBOTO COETMHEHUSI C IKCTPEHHBIMU OTIEPATHBHBIMU CJIYKOAMHU.

Janmas paspaborka Oyaer mosie3Ha He TOJIBKO JJIs PA3JHYHBIX TPaHC-
IIOPTHBIX KOMITAHWMI, HO ¥ JJIsT OOBIYHBIX I'pasKIaH. B arom ciaydae BocTpe-
ooBanuocte I'JIOHACC cucrem 3aBucuT ypoBHsS YIOOHOCTH IJISI PSIOBBIX
rmosb3oBaresieit. YesioBek J0KeH UMeTh BO3MOYKHOCTD OTCJIEKUBATH HYKHOE
eMy 00IIeCTBEHHOE TPAHCIIOPTHOE CPEeCTBO Ipsamo u3 goma. Ot opranusauu
9TOTO IPOIecca 3aBHUCUT BOCTPEOOBAHHOCTD TAKUX CEPBUCOB.

Benyrme srcrepTsr B 001acTH M3ydeHHUsI TPAHCIIOPTA CUYUTAIOT, YTO BHE-
JIpeHue JaHHBIX CHCTeM OyIeT MOJIe3HO KAK JJIS IIPOCTHIX JIIOIeH, TaK U JJIst
KOMIIAHUM, MIPEIOCTABJISIONINX O0IIECTBEHHBIM TPAHCIOPT B IOJIb30BAHUE.
IIporHo3upyeTcss BBICOKUII CIIPOC HA CEPBUCHL, IIPEOCTABJISIIOIINE KAPTHI C Me-
CTOHAXOKIeHNeM O00IIEeCTBEHHOI0 TPAHCIIOPTA B peasibHOM BpeMeHu. Taxrume

28



CEPBUCHI yKe JTaBHO CYIIECTBYIOT B HEKOTOPHIX eBporelickux crpanax. B Poc-
CHU HECKOJIbKO KPYIHBIX KOMIIAHUY ITBITAJIUCH PeaIU30BaTh JAHHBINU IIPOEKT,
HO HU OJIHA W3 KOMIIAHUI He JIOBeJIa JIeJI0 JI0 KOHIla. AKTHBHOE ydJacTue B
TAKOM IIPpOEKTe TaKiKe MOTLyT IIPUHUMATh OpPTaHbl MECTHOTO caMoyIlIpaBJie-
HUS JJIsI TIOBBINIEHUS KAYecTBA JKM3HU B UX permoHax. Tawske oTMedaeTcst
yIIydIlleHre 9KOJIOTUH U CHUIKEeHUe 3aTOPOB Ha J0porax 00Iero morb30BaHUsd,
Tak KAk BCJIEJICTBHE YJIYUIIeHUsI paboThl 00IIECTBEHHOr0 TPAHCIIOPTA MHOTHE
TpaskJaHe IPeJIoUYUTAIOT ero JUIHOMY.

Jlumepamypa:
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Oxcmnyaranusa IO/l B ceBepubix pernonax Poccum:
MEePCIEKTUBLI 1 BO3MOKHOCTH

XXI Bek — aroxa rudypoBU3aIun, CTpeMuTesibHOro pocra peiaka T, Orpa-
uuuenus, BeidBanabie COVID-19, moBbICHIIN CITPOC HA YCIIYTH 00JIAYHBIX BHI-
uncsieHuii Infrastructure-as-a-Service (IaaS) u Platform-as-a-Service (PaaS)
cpeu MaJIoro U cpeaHero ouaueca. B To ske BpeMs U y ToCyIapeTBa CyIIecTBY-
eT CIIPOC Ha JIOKAJIA3aIHi0 00pabOTK! U XpaHeHUs PSAaa JAHHBIX B IIpeIesax
Poccuniickoit @enepanun (3axoHompoerTsl dposoit — Ozeposa, Ne 152-O3 «O
EepCOHATBHBIX JAHHBIX?Y). YKaszaHHble (AKTOPHI 0TOOPAMKAIOT OBHIIIIEHHYIO
morpedbrocts B [1OJ]. 3a 2020 roxg KommdecTBo cToMKO-MeCT BhIpocsio B PD ma
13%, a moxon Ha 25% mo cpaBHeHHMO ¢ moxasareasamu 2019 roga [3].

Ha done mamnoit remmennmu axryasen Bompoc crpoutesiberBa 11Ol ma
TEPPUTOPHUSAX, TJIe 9TO SKOHOMUYECKH Iiesrecoo0pasHuo. Ciiemyer o6paTuTh BHU-
MaHUe Ha ABa dgakrTopa: saHeproapdEeKTUBHOCTh IIPOEKTUPYEMOTr0 I1aTa-IleH-
Tpa W HaJImyre BBICOKOCKopocTHOro goctyna k¥ BOJIC.
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InaBubim mokasaresnem oHeproadpderrusuoctr 1[O]] sBisercs Power
Usage Effectiveness (PUE). Vrazauubrit koadpdpuiineHT 0T0OpakkaeT OTHOIIe-
HUe 00IIeNl MOIIHOCTH K IIOJIe3HOM, IOTPedIIseMOi cepBepHbIM 000PYI0BaAHH-
eM. PasHUIly K OTHOIIEHWIO BHOCST 3aTPATHI 9JIEKTPOIHEPIUH HAa IIOIePIKa-
HUe nH:KeHepHBIX cucteM. Peambraoe 3uauenne PUE pasaures ot 1,6 1o 3,0 y
KJIACCHYECKHUX JaTa-IeHTPOR.

OueproadperxrusrocTs coBpemenunix VIBII cocrasnaer 97-98%, cienosa-
TEJIbHO, aKTYaJIbHOM 3aJadell SBJISIeTCS YMEHBIIEHHMe 3aTpaT Ha HHKeHep-
HBIe CUCTEMBI TTIOCPEICTBOM OIITUMU3AIINH PAOOTHI CUCTEMBI OXJIaskeHus. J st
9TOT0 IPU COOTBETCTBYIOIIEM KJIMMATE MOKHO MCIIOJIH30BATH (DPUKYJIHHT.

Meroy 3akirouaeTcss B OXJIAMKJIEHUH MAIIWHHBIX 3aJI0B IIOCPEICTBOM WC-
TOJIB30BAHUS TEMIIEPATYPHI OKPYSKAIOIIEH CPeIbl — IIPU IIOMOIIK CaMOCTO-
SITEJTBHBIX CHCTEM BO3IYIITHOTO OXJIAKIeHUs (MPSIMOM W KOCBEHHBIN (DPUKY-
JIUHT) ¥ C TIOMOIIBIO JTOTIOJTHUTEIBHOTO 000py0BaHus (YUJIJIEp ¢ TPaHPHEH,
dpeoroBrIit KoOHTUITOHED). COBpeMeHHBIe PEeIeHus coYeTarT oda Ioaxoaa,
YTO II03BOJIAET HOJIYYUTh MeHee TPeOoBATEIbHYI0 U I'MOKYI0 CHCTEMY, CIIOCO0-
HYI0 BBHIIIOJHSTH TPEOOBAHUS K OITUMAJIBHBIM YCJIOBUSIM MHUKPOKJIMMATA 110
CH-512-78 u B mossipHOM, ¥ B YMEPEHHO KOHTHHEHTAJIbHOM KJaumarte [1].
YunreiBas qaHHbe BodMokHOCTH, KoMmMepueckne 1[O]] wamme maunaaioT pac-
CMATPHUBAThH JTAHHBIN METOJ OXJIAMKIEHNUsT KaKk OCHOBHOM, & He BCIIOMOTaTe b-
uoii. CorstacHo uccnenoBanuio [2], mposemenHomy B 2016 rogy cpeau mpe-
craBuresieil peraka kommepdecknx 1{OJ], TeppuropuaibHO pacIosioKeHHBIX
npeumyitnectserHo B llerTpansaom u [puBosskckom demepaaIbHBIX OKPYrax,
v 44,5% pecroHIeHTOR CUCTEMBI OXJIAMKIEHUS PA00TAIOT TOJIBKO 10 IIPUHITUATLY
dbpuryuHra mects 1 60Jiee MeCSIIEB B TOJTY, IIPU 9TOM 3aTPATHI JIEKTPOIHEP-
MU Ha OXJIAsKJIEHHEe YMEHBLITUINCh Oosiee ueM Ha 20% y 72% OIIPOIIEHHBIX.
Cunenyer yuectb, uro nse Tpetu 11O/l ormerniau, yto mpucmocabauBaau cu-
CTeMbl (PPUKYJIMHTA K TOTOBBIM IIOMEIEHUSIM, a4 He BHEJAPSIN UX IIPHU IIPO-
E€KTUPOBAHUH.

JlocTyIr K BBICOKOCKOPOCTHBIM JIMHUSIM TIepeIadd JAHHBIX U BO3MOYKHOCTD
pe3epBUPOBAHUS KAHAJIOB SBJISIOTCA HeobxomuMbiMu axkropamu s IO,
IIpu BBIGOpPE MecTa CTPOUTENBCTBA CJIEYET YYUTHIBATH YIAAJIEHHOCTH OT TO-
yek oomena tpadurom (IXP), mosTomy 1esriecoobpasHo moadupaTh MecTa, Iiie
€CTh BO3MOJKHOCTD IOJKJIIOYATHCA K TOUYKe IpucyrcTBus mnposaiimepa (POP).
Jlaumbrit Bommpoc peraercss Ha ceBepe Poccun Giiaromapst 1ByMm dgarropam —
TIOCTETIEHHON MOJIEPHUSAIINN TeKYIIUX JIUHUN CBSI3U U CTPOUTEIIBCTBY HOBBIX
maructpaiest BOJIC yacTHBIME OpraHU3aIUsIMU U TOCYJIAPCTBEHHBIMU Be-
momcrBamu. JlocTaTouHO 00paTUTH BHUMAHWE HA MPOEKT TPAHCAPKTUYECKOM
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marucrpanabaoii BOJIC «IlosisipHBIN SKCIIpece», KOTOPBIM COTVIACHO ILIAHY
crpouTesibeTBa K 2026 rogy co3gacT BBICOKOCKOPOCTHYIO JIMHUI0 Mesx1y Myp-
MaHCKOM W BiiagmBocTOKOM. AJIBTEPHATHUBY CIIyTHUKOBOM CBSI3U IIOJIydaT
Aryrus, [Terponasmosck-Kamuarcruit, I0:xuo0-CaxanuHck, HaceleHHbBIE Ty H-
k1l Henenkoro u Yyrorcxoro AO.

Y ianenHoe pacrosioskeHre JaTa-IeHTPOB BHOCHUT JIOTIOJIHUTEJBHYI0 3a-
JIEPSKKY, KOTOPYIo Heobxoaumo Gpate B pacuer. [logoousie I10/] He mogxomsT
IUIST 387124, TPeOYIOIINX HAUMEHBIITNX 3aJIepiKeK B Ilepeaade, HaIpuMep OaH-
KOBCKHX OTIEPAIlHii, HO IIPUTOIHBI JIJIs XPAHEHUS JaHHBIX U YCJIYT, CBI3aH-
HBIX ¢ 0071aUHBIMY BhrunciIeHussMu. CTOUT YUUTHIBATE, UTO IIPEIOCTABIISIEMAST
rommepuecknmu L[O]] yeayra pasmernenus o00pyaoBaHust, BOCTpeOOBAHHAS
Yy MaJIoro u cpejHero OmsHeca, OyJeT MeHee aKTyaJIbHON BBUIY TEPPUTOPH-
aJIbHOM yTAJIEHHOCTU KJIMEHTA.

Wnest crpouresiberea [10J] B xomoqubIX peruonax ysxe 6osee 10 Jer mupo-
Ko peasmusyercsa B EBpome, Hanpumep B [Ipernu n Ouunaamguu, e ¢ 2012
roga pacmostaratores kpynaeinme [1OJ] Google u Microsoft [4]. B Poccuu Ha
TOCYTapCTBEHHOM yPOBHE JaHHAS KOHIIEIIINS MOMKeT HAWTH CBOe IIpUMeHe-
"ue B nporpamme «lludposas Apkrura», B pamrax xoropoi B Kapesmu mia-
HUPYeTCsT peain30BaTh MPOOHBIN MIPOEKT 110 CTPOUTEJIBCTBY PACIIPe IeIeHHOMN
ceru ITOJI x 2025 roxy.

CeBepHble peruoHbl Poccuy MepCIieKTUBHEL I [TU(PPOBU3ATINN U Pa3Me-
menua [[OJ]. X cTponTeIbCTBO COIMPAMKEHO ¢ TPYIHOCTAMMU: JOPOrOBU3HOM
IIOCTPOMKY, OTPAHUYEHHOCTHI0 B psige 3amad. OJHAKO HYKHO YYUTHIBATH,
YTO TAKOe pellleHre MeHee JOPOrocTosilee B O0CIY:KUBAHUM, CIIOCOOHO 0obe-
CIIEYUTH MOTPEOHOCTH TOCYIapCTBA M KPYITHOTO OM3Heca, a TaksKe, IPUBJIEKAs
Cpe/icTBA M TeXHUYECKH I'PAMOTHBIX CITEI[HAJIMCTOB, CIIOCOOCTBYET PA3BUTUIO
KaK CeBepHBIX PETrHOHOB, Tak u Bcero peiaka VT B Poccumn.

JIumepamypa:

1. Bapckos, A. @pukynunar 2.0 // Hypuan cereBbix pernenuit / LAN. —
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2. HRunkuna, H. B. Buenpenune dpurynuura: morussl peraka // 1[0 /s
P®. —2016. — No 14.

3. Cunwunbiaa, 0. Peraor [1OJ] 2021: crpoc mpeBsIiiaeT mpeiosxkenue //
RUBEK. — 2020. — Ne 6 (40).

4. Xomyrcruit, 10. C. ®purynunr B [10/le: BapuauTsl, IPOEKTHI, IIEPCIIEK-
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ITawenrxo Anna Cepzeesna,

Cypneesa Onecs /Imumpuesna,

C.-TlerepOyprekuii rocyapCTBEHHBIN YHUBEPCUTET TEJIEKOMMYHUKATIHM.
Hayumbiii pykoBoguresns — mpemogasaresb b. K. Pesuuxos

@®opmupoBaHue N300paKeHUs IPU ITOMOIIH
JKUJTKUX KPUCTAJLJIOB

Oxkpaunbr LCD (Liquid Crystal Display, sxuakoxkprcTaaiindeckue MOHUTO-
PBI) BEITIOJTHEHBI U3 BeIeCcTBA IMAHOMEHUJI, YTO HAXOIUTCSI B BOISIHUCTOM
COCTOSTHUH, HO IIPU 3TOM 00JIaAI0T OIIPEe/IeJIEHHBIMHU CBOMCTBAMU KPUCTAIIIIH-
JecKux TeJs. [IpakThuecKy SBJISIOTCS SKHIKOCTSIME, UMEIOIIFe aHU30TPOIIUO
KayecTB (B YACTHOCTU ONTHYECKHUX), COMPSIKEHHBIX C YIIOPSIOYEHHOCTHIO B
OpPHMEHTAIIUH MOJIEKYJI.

Ha sBieHnu mossgpusainmy cBeTOBOro IoToka ocHoBamo mesio KK, Ms-
BECTHO, YTO KPUCTAJLIIBI-IIOJISIPOUIBI MOTYT YIIYCKATH JIUIIB TY COCTABJISIOILYO
cBeTa, BEKTOP JIEKTPOMATHUTHON MHIYKIIMU KOEM HAXOIHUTCS B ILJIOCKOCTH,
CUHXPOHHON OITHYECKOHN IJIOCKOCTH moJsipona. Korma ObLIM IIPOIITYIHPO-
BAHBI BOJSTHUCTHIE BEIECTBA, JJIMHHBIE MOJIEKYJIBI KOUX BOCIPUUMYHUBHL K
AJIEKTPOCTATUYECKOMY ¥ 9JIEKTPOMATHUTHOMY TIOJI0 W CIIOCOOHBI ITOJISIPHU30-
BATh CBET, BOZHUKJIA BEPOATHOCTD YIIPABJIATE MOJIsIpU3aliueii. OTv aMmopdHbIe
BeIeCTBA M3-3a UX CXOMKECTH C KPHUCTAJINYECKUMHU CyOCTAHITUSIMHE TI0 dJIeK-
TPOOITUYECKHUM CBOMCTBAM, a TAK/Ke 34 CIOCOOHOCTL OpaTh (purypy cocyna,
HAWMEHOBAJIN KUJTKUMU KPHUCTAJIIIAMU.

LCD ob6sraziaer HeCKOJIBKUMU CJIOSIMH, TJIle KJIUYeBYI0 3HAYNMOCTh UTPAIOT
JIBe TaHeJ!, U3TOTOBJIEHHBIE U3 HEe3aBUCHUMOI0 ¢ HATPUEM W CHJIBHO YHCTOTO
CTEKJISTHHOT'O MaTepuasia, UMeHyeMoro cyberpar win mostoskka. Ha mamessx
MIPUCYTCTBYIOT DOPO3IKU, KOU OPUEHTUPYIOT KPUCTAJLIBI, 3asIBJIsSAS UM CIIEIIH-
aJIBHYI0 OPHUEHTAITHIO.

Boposaku mapasiieabHBI aOCOTIOTHO HA KaKI0M ITAHEH, OJHAKO ITepIeH-
IUKYJISIPHBL TOJIBKO CPEIU NBYX TaHese. MoJeKyJIbl OTHON U3 PA3HOBUIHO-
cTell BOASTHUCTHIX KPUCTAJIJIOB (HEMATHKOB), KOT[A OTCYTCTBYET HAIIPSIIKEHUE,
KPYTAT BEKTOP JJIEKTPUYECKOro (M MATHUTHOIO) II0JIS B CBETOBOM BOJIHE B
OIIpeJieJIEHHBIHI YTOoJI B IIJIOCKOCTH, TIOIIEPEYHOM OCH PACIIPOCTPAHEHUS IIyIKA.
Compuracasich ¢ 60po3TKaMu, MOJIEKYJIBI B JKUJIKUX KPUCTAIIIAX OPUEHTHUPY-
FOTCSI MIEHTUYHO BO Beex sueiikax [2]. [locrpoerre 60po3iok HA TOBEPXHOCTH
CTEKJIA JT03BOJISIET CHAOIUTH €IMHBII YI0JI II0BOPOTA IIOCKOCTH TOJISIPU3ATIAH
Ha BceX gYelKax.
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Kora mosiBisieTcst aJiekTpryecKoe 1moJie, MOJIEKYJIBI BOJISTHUCTBIX KPUCTAJI-
JIOB YACTUYHO CO3AI0T BEPTUKAJIH BJIOJIb II0JIs, YTOJI IIOBOPOTA IIJIOCKOCTHU II0-
JApU3aIUU CBeTa Jesaercs oTimdHbeM ¢ 90 rpagycaMu U CBET C JIETKOCTHIO
IIPOXOJIUT YPEe3 BOJSTHUCTHIE KPUCTAJLIIBI.

PasBopoT IJI0OCKOCTH TOJISIPU3AIIUE CBETOBOTO Jiyya MPAKTHYECKHd He 3a-
MeTeH JIJIsI TJIa3a, OTTOrO ITOSIBUJIACH TOTPEOHOCTD IPUOABUTD K CTEKJITHHBIM
MAaHeJISIM ellle JBa JPYTUX CJIOsI, IPEICTABJISIONIUX COO0M MOISIPU3AIIMOHHbIE
brbTpel. OTH QUIBTPHI MPOILYCKAOT JIUIIb TY KOMIIOHEHTY CBETOBOTO ITy4-
Ka, y KOTOPOM OCh MOJIAPU3AIUN OTBeUaeT 3aJaHHoMy. [loToMy IIpu TIPOX0sK-
JIeHUU TI0JIIPU3aTOpa IIyYoK cBeTa Oyjer ocyiabJieH B 3aBUCHMOCTH OT yriia
IIPOMESK €ro IJIOCKOCTH TTOJIIPU3AIINN U OChIo TroJisipuaaropa. [Ipu orcyrerBum
HANPSIKEHUS TYefKa Mpo3pavyHa, TAK KaK IEePBBIHA MOJITPU3ATOP MIPOILYCKAeT
JIAIIB CBET C COOTBETCTBYIOIIUM BeKTopoM mosspusariuu [3]. U3-3a smumaxmx
KPHCTAJIJIOB BEKTOP ITOJIIPU3AIUN CBETa II0BOPAYNBAETCSI, U K MOMEHTY IIpO-
XOKJIEHUS IIyYKa KO BTOPOMY MOJISIPU3ATOPY OH yiKe 00epHYT TaK, YTO IIPOXO0-
JIUT Ype3 BTOPOM IOJIAPU3ATOP 0€30 BCAKUX IIPOOJIEM.

B mpucyTcTBHM 9JIEKTPHYECKOro TIOJIsT IIOBOPOTA BEKTOpPA MOJISIPU3AIIAH
CJIydaeTcss HAa MEHBIIUM yToJi, TeM CAMBIM BTOPOM ITOJIIPH3ATOD [EJIAETCs
JIUIIB HATIOJIOBUHY OeCIIBEeTHBIM s naJiydenusi. Korma pasHuiia moreHIya-
JI0B OyZeT TaKOI, YTO ITOBOPOTA IIJIOCKOCTH ITOJISIPU3AIUN B BOISTHUCTHIX KPH-
cTaJIIaxX He IIPOU30MIET COBCEM, TO CBETOBOH JIy4 Oy eT abCOTITHO ITOTJIONIEH
BTOPBIM ITOJIIPU3ATOPOM, W 9KPAH IIPU OCBEIEHUM M03aau OyIeT BIepern
IIPEJICTABJISIThCS YepPHBIM. Esken pasMecTuTsb GOJIBII0e KOJIMIECTBO dJIEKTPO-
JIOB, KOU JeJIAI0T PA3JINYHbBIE dJIeKTPUYECKHe TI0JI B OT/IeJIbHBIX MecTaxX aKpa-
Ha (I4erKu), TO SBUTCS PECYPC IIPU IIPABUIBHOM YIIPABJIEHUH TOTEHITHATIAMI
JAHHBIX JJIEKTPOJIOB M300pakaTh HA dKpaHe OYKBBI U JPYTHe 9JIeMEHTBI U30-
OpaskeHUs. DJIEKTPOIBI IIOMEIAI0TCS B IIPO3PAYHBIH IJIACTUK U MOTYT IIPUHMU-
MaTh Besikyo popmy. HayduHo-TexHMUecKre HOBOBBEIEHUS IO3BOJINIIN CYy3UTh
WX pasMepsl, IMOITOMY HA OJHOM M TOU ’Ke IUIOMIAIU dKPAHA MOKHO pasmMe-
CTUTB OOJIBIIIOE KOJIMUECTBO AJIEKTPOJIOB, YTO yBeauunBaeT paaperienne LCD-
MOHUTOPA U MO3BOJISIET HAM 0TOOPAKATh M HEIIPOCThIE 0TOOPAKEHUS B IIBETE.

Jlumepamypa:

1. Camapumu, A. B. Funkokpucrasummueckue nucrten. — M.: Coston-Tipecc,
2009. — 304 c.

2. Besnsikos, B. A.Onruka sxnnkux kprcrayiios. — M.: 3Haumne, 1982. — 64 c.

3. Tomummmu, M. I'. BaanmogeiicTBre sKUIKUX KPUCTAJIIIOB C IIOBEPXHOCTHIO.
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ITaymoe Anopeti Anopeesuu,
C.-TlerepOyprekmii rocyapCTBEHHBIA YHUBEPCUTET TEJIEKOMMYHUKATIIAM.
Haywumerit pyrkoBoauresns — xaum. rtoc. Hayk, gorent JI. B. Bomoguna

CTpuMUHrOBBIE CEPBUCHI KAK IMOTEHI[UAIbHAA
aJbTepHATHBA KMHOTEATPOB U TeJIEBUIEeHUI

BuneoctpuMuHIOBEIE CEPBUCHL, MJIH KAK UX I1e HA3bIBAIOT BUIE0-CEPBUCHI,
OHU ’Ke OHJIAWH-KUHOTeATPHl — JTO IIAT(OPMBI, ITO3BOJISIOIINE TIPOCMATPH-
BaTh BUAEO-KOHTEHT uepe3d MHTepHET. ITO COBpeMeHHAsI 3aMeHa TeJIeBUe-
HUS JIsI JII0JIeH, KOTOphIe IIePecTasiv BKIYATh U JINLCTATh KAHAJBI OJUH 3a
JIPYTUM, U Yalle BCero CeroiHs — 9T0 3aMeHa KMHOTeaTpaM: CBeKHe IpeMbe-
PBI ¥ TIOITKOPH CAMH IIPUXOIAT K BAM JOMOI.

[Mamgemuss COVID-19 crasa riraBHBIM HOBATOPOM [JISI CTPUMUHIOBBIX Cep-
BUCOB, TIOATOJKHYB PA3BUTHE HOBBIX KPYIIHBIX OHJIAMH-KMHOTEATPOB 10 BCEMY
mupy. CTpPUMUHTOBbIE CEPBUCHI OBLIN U3BECTHBI U JI0 TJI00AIBHON ITAHIEeMUH,
OSTOMY OHHU YK€ He B IIePBBIA I'OJ| IIBITAIOTCS OTBOEBATH AyJIUTOPUIO y KH-
HOIIPOKATYNKOB. Ho cpouHOe 3aKphITHE KMHOTEATPOB IIPEIOCTABUIIO BO3MOIK-
HOCTb IIOCMOTPETh HAa KHHOTEATPAJIBHBIM OIIBIT CO CBEJKEr0 paKypca ¥ BHOBb
OIHATH BOIIPOC O COIIEPHUYECTBE KMHOTEATPAJIBHOTO IIPOKATa W CTPUMUHT-
CEpPBUCOB.

Panbire Henb3st Ob1JI0 cebe TIpeicTaBUTh, YTO KHHOTEATPHI OY/IyT CIaBaTh-
¢ TI0J] HATUCKOM CTPUMUHTOBHIX I1aT(OPM, KMHOTEATPhI IIPOBEPEHbI BpeMe-
HEeM, OHU CMOTJIM YCTOSTH ITepe]l MOSBUBIINMUCSA KACCETAMH, IUCKAMU, ITH-
parckumu konusimu [1]. Ho kuHOMHIYyCTPHS He cobupasiach CTOATH HA MeECTe,
¥ HA OHJIAWH-PBIHKE IIOSIBJISIJIIOCH BCe 0OJIBIE KPYITHBIX UTPOKOB, KAYKIBIN M3
KOTOPBIX KOHKYPHUPYET 34 CBOE MECTO Ha PHIHKE U YYaCTBYET B COPEBHOBAHUN
OPUTHHAJIBHOCTA W AKTYaJbHOCTH KOHTEHTA, a «3aXO[AT» HA TEePPUTOPHUIO
CTPUMUHTA Jaske TUTaHTH MUpa KUHO. MOMKHO CKa3aTh, uTo maaTdOopMBbl Oy K-
BAJIbHO JocTaBuik ['OJIIMBY K HAM HA JIOM U Telepb He yCTYIAIT MO3UITUI
Jlaske KPYITHBIM CTY UM, IPUBJIEKAS K CBOUM IIPOEKTAM UMEHUTHIX PEsKICCe-
POB, 3Be3I.

Yenernraoe passutre nHQPACTPYKTYPHI CTPUMUHT-CEPBUCOB MOYKHO CBSA3aTh
cpasy ¢ HeckoJbkuMu (paxtopamu [2]. Bo-mepBBIX, 3TO POCT MOIYJISIPHOCTH
bmBEMOB M, B IIEPBYIO OUepe/lb, CEPUATIOB, KOTOPHIE BHIITYCKAIOTCS PA3HBIMH
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OHJIAWH-TJIONIAKAMHU B KAYEeCTBe 9KCKJIIO3UBHOIO IIPOJYKTA. JOTO MO0y KIaeT
AyIATOPHUIO OPOPMIISTD IIJIATHYIO TOJIKUCKY, YTOOBI HE 5KIaTh, KOTIA O4epe/l-
HBIE «IIAPATHD COJBIOT OMUIAEMbIN (PryibM. Bo-BTOPBIX, 9TO HOBEINM YPOBEHB
JIOCTYITHOCTH KOHTeHTa. KEIlle HeCKOJBbKO JieT Hasas KpPYIHBIH OJoxbacrep
cobupaJsr Kaccy B KMHOTeATpax W TOJBKO IIOTOM, Yepe3 HECKOJIbKO MECSIIEB,
TmoIa aJl Ha IUMPOBbIe HOCUTEJH, TO CeTrOHs MHOIHME KayeCTBeHHBIE U II0-
MyJIIPHBIE (DUIIBMBI BEIITYCKAOTCS CPA3y OHJIANH. OTO ITO3BOJISET Ay IUTOPUI
HEOJHOKPATHO IIePeCcMaTPUBATH ITOJIIOOUBIIYIOCS KAPTUHY U HE KIaTh, KOrIa
OHA HAKOHEI[ OUYTUTCS B OTKPBITOM JOCTYyIIE (2 K 9TOMY MOMEHTY MHTEPEC YiKe
MOJKET ITOPSITKOM IT0yOABHUTHCS).

Pasymeercsi, yrBepskIaTh, YTO CTPUMUHIOBBIE CEPBUCHI YK€ TOTOBBI HA-
MPSAMYIO BeCTH 60pb0y ¢ TPAIUITMOHHBIMYA KMHOKOMITAHUSIMU, ITOKA eIle PaHo.
Brpouewm, ecth psii TeHAEHITNMA, KOTOPBIE (GPAKTHYECKH 03HAYAIOT, YTO CKOPO
Takas KOHKYPEHIIUs HAYHeTCs, U PeUYb 3/1eCh He TOJIBKO 0 3apab0oTaHHBIX Ka-
murasgax. Bo-mepBeIX, HEOOXOIMMO YTOYHHUTD, UYTO €3KEer0THO OI0JPKeT, KOTO-
PBII ITIOTOKOBBIE CEPBUCKHI TPATSAT HA TPOU3BOJCTBO KOHTEHTA, YBEJINIYNBAETCS.
K mpumepy, Netflix 3a 2018 rox morparun 12 miipsn mosurapos, a B 2020 romy,
10 HEKOTOPBIM IIPOTHO3aM, JaHHAsl CyMMa JOJIKHA ObLaa JOCTHYh 18 MuIp/T
nmosapos. IlpaBma, aTy cyMMy B KOHEYHOM CYeTe CKOPPEKTHUPYET JITHIeMUST
KOpOHABHUpYCA, W MIPOTHO3 He Oy[eT OompaBiaH, HO TEHIAEHITUIO IIPOCJIeIUTh
MOKHO [3].

Bosiee Toro, KMHOMIPOIYKITHS OHJIANH-KMHOTEATPOB HAYAJIA AKTUBHO HOMU-
HUPOBATbCA U HA KPYIIHBIE HArpanbl. Tak, mepeMOHusI BpyUYeHUsT KHHOIIPe-
muu Ockap B 2020 rogy He obomwiack 6e3 OBYX (DHUIIBMOB, IIPOU3BEIEHHBIX
rommanueit Netflix — aro «Mpnaumer» Mapruna Cropcese (ObLI HOMIHHPO-
BaH B TOM YHCJIe U Kak «iydmmii grirsm») u «Bpaunas ucropus» Hoa Ba-
ymbara (mobeans B HOMUHAITAY «IYYIIAS KEHCKAs POJIb BTOPOTO ILJIAHAY).
Ho nacrosmmuit hypop npoussena kapruna «Poma» Anbdorco Kyapona, mpo-
M3BelleHHAasa Bce ToM ke cryaueir. B 2019 rogy dpmabM mosiyums cpasy Tpu
Ocrapa: 3a pesruccypy, orepaTopckyio paboTy u Kak Jydmuii PUIbM HA HHO-
CTPAHHOM SI3BIKe.

MoskHO ciesaTh BBIBOJI, YTO PHIHOK OHJIANH-KUHOTEATPOB COJIEPIKUT B cede
HeMAaJIbIi MMOTeHIIHAa pa3BuTusa. Ha ceroaHsi mpenMyIecTBOM BJIAJEEeT TOT,
KTO IIOJTHOIIEHHO 3a00TUTCSI 0 TTOTPEOHOCTSAX 3pUTesisd. TpeH bl — JTO pa3BH-
THe, IIOMOIIb 3PUTEJI0 B BEIOOpE MHTEPECYIOIIEro (priibMa, o0palieHme K WH-
TePaKTUBHBIM PEKJIAMHBIM TEXHOJOTUAM. B Halte BpeMsi 3puTesIb BHIOUpaeT
TO MeCTO, TJie eMy IIPOIlle OPTAaHU30BaTh CBOM J0CYT. B JMIephl BEIPBIBAETCS
TaKOW KUHOTEATDP, KOTOPHIN CyMeeT CTaTh €JIMHCTBEHHBIM U He3aMEHUMBIM
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JJII CBOEU ayIUTOPUU: OH 3HAET, YTO HY*KHO 3PUTEJII0, & IPYIUMHU KOHKYpPEH-
TaMU II0JIb30BaThCA He IIPUIeTCH.

JIumepamypa:

1. Bemoycos, I'. JI. YupaBieHnue cTpUMHHTOBBIME KHHO-ILIATOpMaMU B
ycJIoBUSX Iepuoja koporasupyca // UunoBanuu u naBectuiiun. — 2020, —
No. 10. — C. 141-145.

2. Kpasuenro, C. 1. MapkeTHHIOBBIE CTPATEIUH BEAYIIIUX CTPUMUHIOBBIX
BHUJIE0-CEPBUCOB B chepe KoHTeHT-Ianupopauusd // CrymeHyeckas HayKa, HUC-
KyCCTBO, TBOPYECTBO: OT ujeu K pedyibrary. — 2020. — C. 148-151.

3. Kyaueros, A. Yto Takoe cTpUMUHI M Kak Ha aToM 3apabareiBaior? //
RUSBASE // URL: https://rb.ru/story/chto-takoe-strim/ (Jlata obpamenwns:
15.10.2021).

Cmupnosa Apuna Cepzeesna,
C.-IleTepOypreckuii rocy1apCTBEHHBIM YHUBEPCUTET TEJIEKOMMYHUKALIIM.
Hayusrit pyxoBogurens — I'. B. Crenamenkos

CpaBHeHue pasHUIBI KOMIIWJIAIIMN acCeMOJIePHOro Koaa
HA pa3HBIX mIaTgopmax

B marmre Bpems cpeir HAUMHAOIIUX IIPOTPAMMUCTOR OBITYET MHEHUE, YTO ac-
ceMOJIep — 9TO OUeHbB CJIOJKHBIN SI3bIK, KOTOPBIM JaBHO yske «ycrapemm. OmHako
OH JIO CHX TIOp SIBJISIETCSI BEIYIIIUM MAITUHHBIM SI3BIKOM, 0€3 KOTOPOTO CJIOJKHO
OBLIIO OBI BBIIIOJIHATH MHOTHE 3a0a4u. UTo ske Taroe acceMOsep? ITo s3bIK HU3-
koit abcrparkmuu (AHY), paGoramommii HAIPAMYO ¢ IPOIECCOPOM, MMEIOIIUI
CHUMBOJIBHYTO 3AIIUCH MATITUHHOTO KOJIA, U3-32 YeT0 MOKET IOKA3aThCs TPYIHBIM
TSI TOHUMAaHusA. PagHuiia S3pIKOB HU3KOH U BBICOKOM abcTpakiuu (K IpuMepy
Cu u momo6HeIe) B TOM, uTo B IBY MHOrHe mpobiieMbl peaiusaliuy aaropuTMoB
CKPBITHI OT B30pa pa3paboTunkos, B To BpeMsa kak AHY TecHo cBsazan ¢ camum mu-
kporporteccepom. VIMeHHO n3-3a JAHHOTO OTJIMYHS B acceMbJiepe uMeeTcst 00J1b-
II10€ KOJIMYECTBO JUAJIEKTOB M KAYKIBIA 3aTOYEH II0JT OIIPeIeIEHHOE «KeJIe30).

Tak kax Bapuaruii IUAJIEKTOB acceM0JIEPOB OTPOMHOE KOJIMIECTBO, PACCMO-
TpuM Takue KoMauiaTopsl, kak: MASM, TASM, NASM, FASM, GoASM, Gas,
RosAsm, HLA.
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Haumem ¢ Toro, 4ro rJaBHBIMHU OIPEIEJSIONIMA BHIOOPA KOMITAJIATOPA
SIBJISIETCS PAa3PSIHOCTH OMEPaITMOHHOM cHucTeMbl (x16, x36, x64,x86) 1 cama
onepamuonnasa cucrema (Windows, DOS, Linux, u T. 1.). K npumepy, omepa-
muonHas cucrema Windows moiep:KrBaeT BCe KOMIIUJISATOPHI, KOTOPBIE MBI
cpaBauBaeM, onaaxo MacOC, paboraromuii Ha mporieccope INTEL/AMD, mo-
sKeT moamepskuBaTh ToJibKo Gas u NASM. Bosspamaschk k paspsamgHOCTH, €CIIn
accembJurepHbIi nuasiert noaaep:xueaer DOS (Bce cpaBuuBaemsbie, Kpome HLA,
RosAsm, GoAsm), To oH moggep:xuBaeT 1 16-OMTHBIE KOMAH/IBL JTO O3HAYA-
eT, 4To Ball Ko OydeT paboraTh B 16-paspsmHOi CerMeHTHPOBAHHOM MOJIEJIN
naMsty. Takske MOMKHO BBIIEIUTE, YTO 64-paspsiIHble IIPOrPaMMBbl MOT'YT I10]T-
JIEPIKUBATH BCe quaseKTsl, Kpome TASM, KOTOPBI CII0MKHO CIIPABJISETCS JTaKe
¢ 32 6uramu. Boo6aBok xoresnoch OBI paccMOTpPeThb IIP00JIEMY IIEPEHOCHMOCTI
mporpamm. J1j1st Toro uToObI Ha accembiiepe x86-x64 mepenectu kop ¢ oxuoi OC
HAa IPYyTYIo, JIyUllle BOoCIoIb3oBaThest kommussgTopamu NASM u FASM. Onaaxo
€CJIU TJIABHAS 3a7javya — HAIKWCATh MIPUJIOJKEHNe Ha acceM0OJiepe ¢ MOCIIeIyo-
IIAM IIePEeHOCOM U «IIePEKOMITAIAIIELD IO APYIYIO CUCTEMY, TO JIydIie OyIer
ucnosb3oBath HLA. Panee ymomunanucs takue repmunsl, kak AHY u ABY,
31eCh eCTb CBOM IIpeuMyIiecTBa, y makera MASM ectb 0COOEHHOCTH B TOM, UTO
B HEM BCTPOEHHBIE CPEJCTBA, BU3YAJIHHO IPHUOIMIKAIOIINE HAIUCAHHYIO IIPO-
rpaMMy K IIPOrpamMMaM BBICOKOTO YPOBHSI, 4 3HAYUT 00JIe€ MHTYUTHUBHO ITOHSIT-
HBIH, B oTyimurie oT Apyrux. OCHOBHBIM IIYHKTOM BBIOOpA JHAJIEKTA JJIsI HAUH-
HAIOIIEro MporpaMMucTa OyAyT JOKyMEHTAIUs U yueOHble mocobus. B mammom
BOIIpOCE CJIeIyeT OTaaTh mpeamourenue Kommiaaropam MASM, NASM, FASM,
TASM, HLA. Jlyis1 ocTaJIbHBIX, K COKAJIEHUIO, OYEeHb MAJIO MaTepruasia JIJisd 03-
HAKOMJICHUS.

B szawsrouenne MOMKHO CKA3aTh, YTO KOMITHJISIIASL acCeMOJIEPHOTO SI3BIKA
IIPOrPAaMMUPOBAHUS IIPOMCXOIUT COBEPIIEHHO II0-PA3HOMY B 3aBUCHMOCTH OT
mHorux dgarropos. OHA MOKeT OBITH BU3YAIBHO IOHSTHOM, MOKET OBIThH Oorpa-
HuYeHHOM u3-3a paspsamHoctu OC, y gmanerra MosKeT OBITH OTPOMHOE KOJIH-
YECTBO JINTEPATYPHI JIsT M3YUEHUSsI, MOKET OBITh, HEIOIePKUBAEMOCTh II0-
IIyJISIPHOI OIIePAI[MOHHOM CUCTEMOM WM ke He IepeHocumoit Ha apyrue OC.
W3 atnx MasieHbKUX HIOAHCOB M COCTOUT BBIOOP OOJI€€ TTOIXOJISIIETO IO/ BAC U
BaIry paboTy IIaTgopMbl acCceMOJIEPHOIo SI3bIKA.

Jlumepamypa:

1. Cymonennes, M., I'punenro, A. Kak nucars ma accembiepe 8 2018 roxy //
Habr. 2018 // URL: https://habr.com/ru/post/345748/.

2. IOpos, B. 1. Assembler: Yueouur niaa sysos. — CIIG.: ITurep, 2003. —
637c.
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Cmenanenkos I'puzopuii Bukxmoposuu,
C.-TlerepOyprekmii rocyapCTBEHHBIA YHUBEPCUTET TEJIEKOMMYHUKATIIAM.
Hayunerit pykoBonurens — accucrent B. B. Jlmurpuesa

OuekTpoauHAMHUYECKOEe MOIEeJINPOBaHIe HA IPpUMepe
pa3paboTKu MOIe/ I KPYIrJIOr0 BOJITHOBOIA

Kpyrabiit BosIHOBOL — OOHMH M3 YACTHBIX CJIydYaeB JIMHUM Ilepeaadu, HC-
TOJIB3YIOIIUICS B KAYECTBE OCHOBBI JIJISI HEKOTOPBIX JIPYTUX BUIOB IIPOBOIS-
IIHUX CUCTEM, K IIPUMePY KOAKCHAJIBHOro BoJHOBoAA. llebio mamnHO paboTh
MOYKHO CYATATH KaK HEIIOCPEICTBEHHO MOJEINPOBAHNE KPYIJIOT0 BOJTHOBOA,
TaK W CO3JJaHUA U3 JAHHOM MOJIeIN METOAUYIECKUX YKA3aHUM K J1a00paTOpHON
paboTe 110 UCCIIeTOBAHNI0 KPYIJIOr0 BOJIHOBOAA. Taroi BU/T MCCIe0BAHMS MO-
sKeT OBITH IIPEICTABJICH B KAUeCTBE aJIbTEePHATUBHOTO BAPUAHTA BHITIOJIHEHUS
AHAJIOTUYHON J1ab0opaTopHOM paboThl Mo Kypcy «TexHmueckas aJIeKTpOIMHA-
MUK,

JIs1s1 TOro 4TOOBI PeIIuTh OCHOBHYIO 3a/1a4y paboThl, HE0OXO0IMMO I10/100paTh
CIIeIUAIbHOE IIPOTPaAMMHOE obecredeHne JJIs MOAETMPOBAHMS KPYTJIOTO BOJI-
HOBOJIA W 3JIEKTPOMATHUTHOTIO I10J1s B HeM. J[J1s1 stydnirero BbIG0pa HEOOXOIMMO
OBLIIO y4ecThb P PaKTOPOB, K IPUMeEpy METOJ MOIeJIMPOBAHUS, [IPUMEHIe-
meiit B [10, ObIcTposeficTBIE IIPOrPaAMMBI, TOYHOCTh BBITIOJTHEHUS MOJIEJITHPO-
BAHUSA, TOHATHBIN JJIsI CTYAeHTOB HHTepderic.

N3 Becero pasuootpasusa [1O mis a1eKTpouHaMAYEeCKOr0 MOIEeTUPOBAHMST
CTOUT 00PATUTH BHUMAHUE Ha CJIEAYIOIINe TPU IIPOTPAMMEL:

— CST Studio Suite;

— Microwave Office;

— Ansys HFSS.

Ocuosuo# meron mogenuposanus B CST Studio Suite — pacuer mepexon-
HBIX ITPOIIECCOB, pemanmuil 3amaun Bo30ykmenus CBY crpykrypsr pamguonm-
IyJIbCAMHM, YTO OTJIMYAET €€ OT GOJIBIITMHCTBA JPYTHUX HPOrPAMMHBIX TPOIYK-
ToB. TaKKe KOMILIEKC ITO3BOJISIET PACCUUTATEH (PU3UUECKHE XaPAKTEPUCTUKI
00BEKTOB: TEMIIepaTypy U MOIIHOCTE IIOTJIOIIEHUS B IUSJIEKTPUUECKUX Cpe-
axX C TOTEPSAMH, a TaKKe TPAEKTOPUHM U CTATUCTHUKY PACIPOCTPAHEHUS da-
cruii, B8 CBY yerporicTtax.

CST Studio Suite Bryouaer B cebs o0mmit uHTEpdEc, 00HETUHIIONIAN
Bce nporpammsel cucreMbl. O uMeer cranmapraoe g1 Windows u AutoCAD
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mocTpoeHue, obIre KOMAaHIbl pemakTupoBanua. Kpome Toro, o0bennHeHne
MOJIyJIeH B paMKaxX OIHOr0 MHTepdeiica JaeT BO3MOMKHOCTE eIe boJiee Tiry0o-
KOr0 MHTEIPUPOBAHUS IPOrPAMMHBIX CPEJICTB.

Microwave Office — MMOJTHOCTBI0O HWHTETPUPOBAHHBINA ITAKET IPOrpaMM,
mpegHAasHAYeHHbIN 111 paspaborku yerporicts CBY. Jlanuoe I1O cocrout us
Tpex MoAyJiel: MOJIYJIb IJIS JIUHEWHOTO U HeJIMHEMHOT0 MOJIeJIMPOBAHUSA CXeM
B YACTOTHOM 00J1aCTH, MOMIYJIb JJISI TPEXMEPHOTO 3JIEKTPOMATHUTHOTO MOJIe-
JIMPOBAHUS MHOTOCJIOMHBIX CTPYKTYP, ¥ MOJIYJIb JJIsI IPOEKTUPOBAHUS ITeYaT-
HBIX KOHCTPYKIUN U TOIIOJIOTUY MHTETPAIBHBIX CXEM.

Microwave Office maeT BO3MOKHOCTb MOIEIUPOBATH CXeMbI KaK JIMHEMHEIE,
Tak ¥ HeJWHEWHBIe, PA3JIUYHOMN CIIOKHOCTH OJJHOBPEMEHHO C KCIT0JIb30BAHU-
€M pe3yJIbTaTOB MHOIOMOJ[OBOTO aHAJIM3a dJIEKTPOMATHUTHOTO ITIOBEEHUS OT-
JIeJIbHBIX YACTeH IPOEKTa, ¢ YIETOM HAJTUYHUS ITU(PPO-aHATIOTOBOTO (DYHKITHO-
HAJIBHOT'O YCTPOMCTBA 00pabOTKN CUTHAJIOB.

Awnanus cxem B IIporpamMme HIPOBOIUTCS OJHOYACTOTHBIM M MHOIOYACTOT-
HBIM METOJIOM rapMOHHYECKOro bajiaHca, a TaksKe MeToI0M psiioB BosbTeppa.

HFSS — aro mporpaMmMa pacuera 2JIEKTPOMATHUTHOIO IIOJIS [IJIS IIPOEKTH-
posarust CBY crpykTyp, nMeIas HeCKOJIbKO aJiropuTMoB pacyera. [loces-
Hssl BEPCHUsI IPOrPAMMBI BBITIOJIHSIET PACYETHI METOI0M KOHEUHBIX dJIEMEHTOB
B YaCTOTHOM 00JIaCTH, UCIOJIB3YET METO HHTETrPAIbHBIX YPABHEHUIH, 8 TAKIMKE
TUOPMIHBINA TOIXO..

Kasxnprit meTon 8 HFSS peanusoBau B Bujie mporpaMmel, B KOTOPOH HYKHO
€O3J1aTh UCCJIEIYEMYIO CTPYKTYPY, 3a1aTh IapaMeTPphl MATEPUAJIOB U PACCUH-
TeIBaeMble xapakTepucTuru. [locse aroro HFSS renepupyer cerry muist perie-
HUS 3a7a49d METOJI0OM KOHEYHBIX 9JIEMEHTOB. B mporpaMme ceTka TeHepUpy-
eTcs aallTUBHO, B 3aBUCHUMOCTH OT 0COOEHHOCTEHN CTPYKTYPHI U 0COOEHHOCTEH
I0JIA B HEU.

Ha ocHoBanmu anasmsa 1ist BEIOOpA Cpebl MOIEITMPOBAHMS MOKHO OCTA-
HOBUTH cBoi B3rsag Ha Ansys HFSS, rak kax naunoe I10 sapexomenmoasio
cebst HA PBIHKe 6Jrarogapsi BBICOKOM HAEKHOCTU IIPUMEHSIEMBIX B HEM METO-
JIOB MOJIeJIMPOBAHUSI, B YACTHOCTH MeTO[la KOHEYHBIX dJeMeHTOB. J[sis1 Toro
9TOOBI IPHUCTYIIUTH K BBIMOJHEHUIO MMPAKTAYECKON YACTH IIPOEKTUPOBAHUS
MoJies i JIab0PaATOPHON PabOThI, 03HAKOMUMCS C OCHOBHBIMHU IIOHATHUSIMH U
oIpeIesIeHUIMH MeToAa KoHeuHbIX asiemenToB (MKDO).

B MKD wucciienyemast KOHCTPYKIIUS MBICJIEHHO pa30MBaeTcs Ha OTIe/IbHbIe
YaCcTH — KOHEYHBIE 3JIEMEHTHI, KOTOPBIE COeIUHSIIOTCS MeXKIy CO00H B y3Jiax.
COBOKYIIHOCTH COETMHEHHBIX MeKIy COO0M U MPUKPEIJIEHHBIX K OCHOBAHHUIO
KOHEYHBIX 3JIEMEHTOB 00pa3yeT pacueTHYH CXeMy, HA3bIBA€MYH KOHEUHOd-
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JIEMEHTHOM CXEeMOM HJIM KOHEYHOJJIEeMEHTHON Momesbl. Kasmaeiil oTmerbHo
KOHEUHBIN 3JIEMEHT JOJIMKeH ObITh JOCTATOYHO IIPOCTHIM, YTOOBI MMEJIach BO3-
MOSKHOCTD JIETKO OIIPEeJINTh IIepeMelleHnsa U HAIIPAKeHus B JII000H ero Ja-
CTH IO 3aJaHHBIM IIePEeMEIIeHUAM y3JI0B.

CaMo MoIenpoBaHKe HeOOXOOWMO BBIIOJIHHUTL I0dTaIlHO. IlepBeIM oTa-
IIOM SBJISIETCS MATEMATHYECKOe IPEeICTABJICHHEe MOIEIN U PACUYeT OCHOBHBIX
napamerpos. Jajiee pabora mmepexoquT HEIIOCPEICTBEHHO B cpemy paspabor-
ku Ansys HFSS, roe cuavasia Heo0XoquMo co30aTh FeOMETPUYIECKYIO MOIEIb
OyIyIero KpyrJoro BOJIHOBOIA, Aajiee 3aJaTbh HeoOXOOMMEBIE I'PAHHYHEIE
YCJIOBHSA, THUIIBI PACIIPOCTPAHAEMBIX II0JIeH, YACTOTHEIE XAPAKTEPHUCTUKU. B
IOJIyYeHHOI MOEJIM MOYKHO HAOJII0IaTh HAIVIAOHYI0 CHUMYJIALNAI PACIIPO-
CTPAaHEHHS dJIEKTPOMATHUTHEIX IT0JIeif BOJH ocHoBHoro Trmna (H ) u mepsoro
BoIcmero tumna (E ).

Jlumepamypa:
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Suite. — M.: One-Book, 2014.

3. Pasesur, B. 1., [Toranos, 0. B., Kypymmun, A. A. IIpoextuposanue CBY
yerpoiicers ¢ momoribio Microwave Office. — M.: Coston-tipece, 2003.
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Dpa3 Anerceti Bauecniasosuu,
C.-TlerepOyprekmii rocyapCTBEHHBIA YHUBEPCUTET TEJIEKOMMYHUKATIIAM.
Hayunbiii pykoBoguTeab — KaHauaar tex. Hayk, goueHT M. C. Beumna

Onrudeckuii aHaJIN3aTOP CIEKTPa HA OCHOBE 00bEeMHOM
audpakuoHHOM pemerku 11 cuctem CWDM

Bo Bcem mupe dopmupyercs 1rppoBoe 00111eCTBO, JJIsT KOTOPOTO XapaKTep-
HBI HOBBIE (DOPMBI «T€XHO-COITUAIBHON KU3HM», CTABIIKE Pe3yJIbTaTaMH BHE-
npeHus WHAOPMAIIMOHHO-KOMMYHUKAIITMOHHBIX TexHosoruit. [loBcemecTHOe
IpUMeHeHue ITUPPOBBIX TEXHOJOTHUH CII0COOCTBYET IKOHOMUYECKOMY POCTY U
TIOBBIIIIEHUIO KAYeCTBA KU3HU.

PaszBurre nHMOKOMMYHUKAINA B HACTOAIIEE BPEMSI UJIET OIIePesKaATOIIHIMI
TemmaMmu. EskeroHo MOBBIIIAIOTCS CKOPOCTH IIepeaadn, pa3padaTeIBAIOTCS 1
BHE/PSAOTCS HOBBIE ¥ COBEPIIIEHCTBYIOTCS CYIIECTBYIOIINE CUCTEMBI CBSI3H, I10-
SIBJISTIOTCST HOBBIE T@XHOJIOTUH (DOPMHUPOBAHUS, TIepeIavn, mpremMa u oopabor-
KM cUrHAJIOB. JIJIsT KOHTPOJIS KauyecTBa TeJIEKOMMYHHUKAIITMOHHOT0 000pyI0Ba-
HUS UCIIOJIB3YIOTCS PA3JINYHBIE U3MEPUTEIIbHbIE TIPUOOPHI.

AHai3 ONTUYECKOr0 CIIEeKTPa MU3JIYUEHUS — OJMH W3 BAYKHEMIIINX BUIOB
H3MEPEHUH B BOJIOKOHHO-OIITUYECKUX cucTeMax CBsA3u. OCOOEHHYI aKTyaJihb-
HOCTH OH TIPUOOPEJT B HACTOSIINEee BpeMs B Pe3yJIbTaTe PAa3BUTUS TEXHOJIOTHH
MyJIBTUILIIEKCHPOBAHUS B BOJIHOBOH obsiactu. [loaTomy B cocrare srabopaTop-
HBIX YCTAHOBOK JIJISI MICCJIEIOBAHMUS UCTOUHUKOB U3JIyUeHUS, OITUUYECKUX YCH-
JIATeJIel, HeJIMHEHHBIX ABJICHUN B ONTHYECKUX BOJIOKHAX M IP. HEOOXOIHUM
aHaJIM3aTOP OIITUYECKOr0 CIIEKTPA.

TexwosiorHs criekTpasibHOro My ibturiekcuposauus (Wavelength Division
Multiplexing, WDM), mosgoJisifornas repegaBaTh [0 0JJHOMY OIITHYECKOMY BO-
sokry (OB) oHOBpEeMEHHO HECKOIBKO CIIEKTPAJIBHBIX KAHAJIOB — BBICOKOCKO-
POCTHBIX CUTHAJIOB HA PA3HBIX JIJITMHAX BOJIH, IIIHPOKO KUCIIOJIb3YeTCs MIPH I10-
cTpoeHnu cerelt csiau. PaguoBumaocTeio WDM siBiisiercst Te€XHOJIOTHS TPyOOT0o
crexrpanabHoro mysbrumtexcupoanus (Coarse WDM, CWDM), mawubGosee
JacTo mpuMeHsiemMasi Ha ceTsx gocrymna. Jlyist uamepenus mapamerpos CWDM
CHUCTeM — JIJIMH BOJIH OT/IeJIbHBIX KAHAJIOB W WHTEPBAJIOB II0 JIJIUHE BOJIHBI
MesKIy COCEIHHMHU KAaHAJIAMHU — WCIIOJIb3YIOTCS aHAJIU3ATOPBI OIITHYECKOTO

crexrpa (AOC).
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[Henbo mauHON PabOTHI ABJISETCS pa3pabOTKa KOHCTPYKIIUMH ONTHYECKOMN
cucrembl AOC Ha ocuoBe audpaxmuonnoin pemrerku ([P) [1-3] mia mabopa-
TOPHOH yCTAHOBKH, IIpeIHASHAYCHHON 1JIa uccaenoBannsa cucrembl CWDM.

B pabore [3] paspaborana KOHCTPYKIIHASA OITHYECKON CHCTEMBI HA OCHOBE
00BEeMHON JU(PPAKITHOHHON PENIeTKH, IPOBEIEHO ee MAaTeMaTHIeCKOe MOJIe-
JIMpOBaHMUe, BEIOPAHBI IIapaMeTPhl KOMIIOHEHTOB CHUCTEMBI — JIU(PPAKITHOHHON
perreTkn, QOKYCUPYIOIINX JIMH3, MATPHUIIBI (POTOAMOIOB, PACCUNTAHA paspe-
IIarmIIasi Crroco6HOCTh pa3pabOTAHHOM CUCTEMEI I10 JITHHE BOJIHBI, [IPOAHAJIH-
3WPOBAHO BJIMSIHUE HA PAa3PeIraIylo ClI0OCOOHOCTD U rabapuTsl paspaboTaH-
HOU CHUCTEMBI TAKUX PaKTOPOB, KAK (POKYCHOE PACCTOSHUE JINH3HI, IJIOTHOCTH
IITPUXOB TUPPAKIIMOHHON PEIIeTKH U PACIIOJIOMKEeHNEe JIMHEUKHA DOTOIHOJIOB.

Ananusupyemoe nssyyenrie n3 OB momagaer wa xom AOC. JIunsa 1 BbI-
mostHsIeT (PYHKIIMIO KOJLIMMATopa, Ipeodpasysl pacxoisiieecs H3JIydeHue,
BeIxogsitee n3 OB, B mapasuieIbHBIA ITyYOK, KOTOPHIM IaJaeT Ha Ipo3pad-
"y JP ¢ marom A u mamensembiM yriiom Haksosa 0. Ilpomenmme depes
JIP nyun qudpparupyior mox yriiaMu, 3aBUCAIIAMUA OT JJIAHBI BOJIHEL JInH3a
2 ¢ dorycHBIM paccrosgureM f porycrpyer X Ha HEIOABUIKHYIO JUHENKY 13
N doroguomos (D), pacmososxeHHyI0 B ee (POKATIBHOM IIJIOCKOCTH.

Jlost momma Bostm Al (1 =0, 1, ..., N—1), KoTopble OyayT cOKyCHpPOBAHEBI HA
YyBCTBUTEIbHBIX mrommankax ®JI, cupasemauso:

f 2\ 05
}{L=A 1+ ,r— ‘Sine

i

rae ri — xoopauHaTh! meHTpoB OJI. M3 aroit hopMysisl BUIHO, UTO IIPUHE-
MaeMasi (POTOTUOIOM JJIMHA BOJIHBI 3aBUCHUT OT €T0 PACIIOJIOMKEHUS.

B paGore 6b1tu paccunransr mapamerpsl AOC ma ocuose JIP ¢ mmmorHOCTBIO
mrrpuxoB 700 mv—1. @okycHoe paccTosHue JUHSB 2 ObLJIO BHIOPAHO PABHBIM
2 cm. JlJ1st peructpariyiu pasiosKeHHOTO B CIIEKTP U3JIYIeHUs UCII0Ib30BaIach
nuneka gporoauomnos G12430-046D [4]. Paccroauue r0 mo mepsoro ®JI 6b110
BBIOPAHO TaK, YTOOBI ITOJTHAS ITUPUHA crieKTpa A\, TpuHUMaeMast JIHHEHKON
dorogmoson, cocraBasma 20 HM, YTO COOTBETCTBYET IIIATY MEIKIY COCETHUMU
ranamamu CWDM. Pacuersr mokasasu, 4To 9TO yCJIOBHE BBIIIOJIHSIETCS IIPH
r0 = 3f.

[IpoBenenHOe MOIEITUPOBAHUE U PACUYETHI IIOKA3AIH, YTO pa3paboTaHHasT
cucTemMa 00eCIIeYnBaeT I0CTATOUHYIO JIJIsT obecriedeHust 1ab0paTOPHOTo IIpaK-
THKyMa pa3pemniamiyio crrocobuoctsb. [IpenmoxeHHas KOHCTPYKITUAS ITO3BOJIS-
€T WCII0JIF30BATh CUCTEMY He TOJIBKO B COCTABE JIAOOPATOPHOTO M3MEPHUTEIh-
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Horo mpubopa s uadydenus rexuosornu CWDM, Ho u B KayecTBe 00bEeKTa
HCCIIEIOBAHUS JIJIST U3YYEHUsI IIPUHITAIIOB pabOThl €e KOMIIOHEHTOB — Jud-
PAKIIMOHHOHN PENIeTKN U MAaTPHUITLI (DOTOIUOIOB.
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Yuuro Tumodgpeti Anopeesuu,
C.-TlerepOyprekuii rocyapCcTBEHHBINA YHUBEPCUTET TEJIEKOMMYHUKATIIAM.
Hayunsrit pyroBoguress — mpenogasarens b. K. Pesaukos

TpaucroptHbie ceTu U Ux paseutue, niau [louemy Teme-
KoMmMmyHukanuu B Poccun nemesne, uem B CIITA

TpaHCHOpTHLIe CeTH — CeTH, Ha3HAYeHNeM KOTOPBIX ABJIAETCA TPaAHCIIOP-
THUPOBKA CI/II‘H&JIBHOfI n HOJ’II)3OB&T€JH)CKOI>1 I/IH(bOpMaI_H/II/I MeXOy KOMIIOHEH-
TaMH CEeTH peaJiu3alluy JIOTUKHW YCJIYT. B Ka4deCTBe cpeq Iepegavyu CUrHajia
IIPUMEHAIOTC:

— pagmoadup;

— CHUMMETPUYHBIN KabeJrn;
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— KOAKCHAJIbHBIN KabeJib;

— OIITHYECKOe BOJIOKHO.

Ornrrrdeckoe BOJIOKHO HCIIOJIB3YETCS B KAYeCTBE CPeJNbl Jalle BCero, IIo-
CKOJIBKY ITO3BOJISIET IepeJIaBaTh ropasio 0oJblire WHMOPMAITUOHHBIE [T0TO-
KW, XOTh U CKOPOCTH PACIIPOCTPAHEHUS 3JIEKTPOMATHUTHBIX BOJIH B HEM HUKE,
YeM B CHMMETPUYHBIX U KOAKCUAJIBHBIX Ka0eJIsx.

Kar mpaBuio, TpaHCIOPTHBIE CETH BBICTPAWBAIOTCS HA COOCTBEHHBIX WJIH
apeHI0BAHHBIX BOJIOKOHHO-orrTnueckux Juausx (BOJIC) ¢ ucnosnbp3oBarnuem
BBICOKOCKOPOCTHOI'0 KaHAJI000pasymolIero o0opymoBaHus. lJaBHBIM Tpebo-
BaHWEM K TPAHCIIOPTHBIM CETSIM SIBJISIETCS 0DecIieueHure 0JIb30BaTe IsIM BO3-
MOSKHOCTH JIOCTYIIA KO BCEM PAa3/esIsseMbIM Pecypcam CeTH.

ITo mepe paseuTwHs 001IECTBA PA3BUBAJIUCH CIIOCOOBI TEJIEKOMMYHUKATIHH.
TlepBbIM cIT0COOOM CBSI3M HA PACCTOSTHHUU, C MIOMOIIBI0 dJIEKTPUYECKUX CHUTHA-
JI0B, cTasio usobperenue teserpada. C TeyeHreM BpeMeHU CTAJIH CO3ABATH-
CS ¥ TIPOKJIAJIBIBATHCS TeJierpadHble Kabeau MeKIy TOpoJaMu, CTPAHAMHA U
KOHTHHEHTaAMH. 3aTeM ObLI Hm300peTeH TeJjiepOH M CTAJIM IIPOKJIALBIBATHCS
TeseoHHBIe Kabesi, KOTOpble MCIOJIB3YIOTC U B Halle Bpems. [lossuinch
KOMIIBIOTEPHI ¥ HEOOXOUMOCTD CO3IaHUs I100aJIbHOM cetr. Kire ogumM cmo-
coOOM IIPOBOHOTO COEJUHEHUS] YCTPOHUCTB CTAJIH OIITOBOJIOKOHHBIE CHCTEMEL.
TTocemoBaso passuTHe 0ECIIPOBOIHBIX CHCTEM CBSI3H, OIOPHBIE IMYHKTBI KO-
TOPBIX TaKIKe HCIOJb3YIOT mpoBoga. M makowern, mosieuiicsa MHTepHeT, miist
KOTOPOro ObLIH HeobxoauMbl oropHble cetu MuTepuera. Takum oOpasom ObLia
co3/laHa MaTUCTPAJIbHAS CeTh CBS3H, UCIIOJIb3YIONIasi MHOKECTBO TeXHOJIOTHH
IIPOBOJHBIX COETMHEHUHI U OECIIPOBOTHBIX CIIOCOO0B Iepegayun Tpaduka.

TexHOJIOTHH PA3BUBAJIUCH, YCTPOHUCTBA CBA3U CTAHOBUJIUCH JIEIIIEBJIE U JI0-
CTYITHBIMU KAKJIOMY, HO IIPOKJIAJKA HOBBIX BOJIOKOHHO-OITUYECKUX JIMHUHN
CBsI3W, 3aMeHss Tesied)OHHBIE, OKA3aJIach dKOHOMHUYECKHM HEBBITOJIHOM ISt
GosbIIMHCTBA rocyAapceTB. Kcirim cMoTpers Ha cuTyaruio B Hadasie XXI Beka, B
Egporme u CIIA cropocts mepefaun JaHHBIX OTPAHUYEHBI U IIEHBI 38 UCIIOJIb-
30BaHME CBA3U TOPAa3o BHIIIE, 110 cpaBHEHHIO ¢ Poccueit u Asueii.

Cy1ecTByeT HECKOJIBKO IPUYNH HU3KON CKOPOCTH B MATHCTPAJIBHON HH-
dpacrpyrrype CHIA. ITepBoit IpUYNHON ABJIAAIOTCSI TEXHUYECKHIE OrPaHUYe-
HUS IPOIYCKHOM CIIOCOOHOCTH JJIsT COBPEMEHHBIX ITOTPEOHOCTEH B MHTEPHEeT-
Tpacdure. Bosbias 4acTs TEJIEKOMMYHUKATIMOHHON MHMPPACTPYKTYPHl AMe-
PUKH HUCIIOJIB3YET YCTAPERBIIe MeqHbIe TeJedoHHbIe Kaben, pa3paboTaHHBIX
JUIST TIpeJOCTaBIeHUs Tesied)OHHBIX M TeJIeBU3NOHHBIX yciyr. OHu He ObLIH
paccYuUTaHbI HA OOJIBIITOE KOJIMYECTBO M0JIH30BATE IEH U ITepeady BEICOKOCKO-
pocTHOro Tpadura. Bropas mpuYnHA — 9TO OTCYTCTBHE KOHKYPEHIIHMH IIPO-
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BalmepoB. 3HaA 00 yCTapeBIINX MATHCTPAJIBLHBIX Ka0esIsax, 4TOOBl CHH3UTh
HAIPY3Ky, OHH IIPEIJIaraiT Tapu(bl ¢ OTPAHUYECHHON CKOPOCTBIO, a YTOOBI
CHU3UTh KOJIMYECTBO II0JIb30BATEJIeH, IIeHbl HA TaKhe TapHUQbl OUeHb BHICOKH,
U TaKKe HeMAaJIOBAMKHBIM (PAKTOPOM SBJISETCS moJiydeHne npuOnLim. Crout
OTMETHUTD, YTO IIPOBAKIEPHI IIPEIOCTABJIAIT YCIYTH BHYTPU OIIpedesIeHHBIX
IITATOB, B KOTOPBLIX HAXOLATCA MX O(HUCHI IIPOJAK, YTO CHUKAET KOHKYPEH-
muo Mexny HumMu. OueBUIHBIM pelleHneM IIPOOJIeMEL ¢ IIPOILYyCKHON CIIOCO0-
HOCTBIO SIBJISETCS 3aMeHa CTapPbIX IIPOBOIOB, HO 3TO BJIEUET 34 cO00M 0OJIBIIIME
3aTpaThl 1y nposaiimepoB. Ho Tak kak mob30BaTe/ b MOMKET II0JIb30BATHCSA
CBSI3BIO, 4 €CJIM HY’KHA BBICOKASA CKOPOCTH, TO MOKET 34 CBOM CYET IIPOJIOKUTD
OIITOBOJIOKOHHBIN IIPOBOJ, JaHHAA IPo0ieMa He pelraercs II0BCeMECTHO.

B Poccun Bece o6crout nnadve. B 1992 rogy 0bL1a co3maHa rocygapCcTBeHHAS
rommaHusa «Pocresrexom», u yixe B 1995-1996 rogax HavaI0Ch CTPOUTEIIHCTBO
IlenrpanbHoro xoMmiuiekca — OObeIUHEHHE MEMKIYyHAPOIHBIX M MEXKIyIro-
POIHUX IIM(PPOBBIX CeTell CBA3U CTPAHLL B €QUHYI0 TeJIEKOMMYHHUKAIIMOHHY IO
cpeny. Baaromaps atomy B crpane Hauaau nporsiaagasiBaTeest BOJIC, uro ycko-
puwio cosmanusa «I{udposoro obmrecrsa». CeroaHsa OITOBOJIOKOHHBIE KaOesn
COEIUHSAIT IIPAKTUYECKU Bece ropoma Poccun, n uX MPOIIyCKHAs CIOCOOHOCTH
IocraTouHo BeIcoKa. I[lepemaua rpadmka mo MarucTpaabHBIM CETSIM SBJISIETCS
KPYIIHBIM CETMEHTOM TeJIeKOMMYHHUKAIIMOHHOr0 OusHeca. Biraromaps reorpa-
duueckomy pacmososkenuio Poccun, HaseMHBIE MarucTpaJibHbIE CETH OTeve-
CTBEHHBIX OIIEPATOPOB CBSA3HU SBJISIOTCA AJIbTEPHATHBON MEKKOHTHHEHTAJIb-
HBIM II0IBOJHBIM Ka0eJIbHBIM CHCTeMAaM IIPU Iiepegade Tpaduka u3 EBpoIisl B
Azwuio. CToUT 0TMETUTh KOHKYPEHIIMIO MEKIy OT€UeCTBEHHBIMU OIIePaTOPaMU
cesa3u. Kasnpiii omeparop paboraer HaIl yCOBEPIIEHCTBOBAHUEM CBOEro 000-
PYIOBAHUA U, KAK CJIEICTBHE, YJIYUYIIeHNEM KA4ecTBa CBA3U U IIPeJoCTaBJIe-
HUEM BBITOJIHBIX TapudOB IJIs II0JIb3oBaTeseil. Takike CyIIEeCTBYIOT IIPOEK-
TBI, B KOTOPBIX OIIEPATOPBI CBA3U PabOTAlOT COBMECTHO, YTOOBI IIPEI0CTABUTH
JIOJISKHOE KAavyeCTBO O0C/IYKUBAHUS JIJIsSI JKUTEJIeN CTPAHBL.

Kax wuror, 6iraromaps rocymapCcTBeHHOM IIOJIUTHKE U ITpoBaiaepam Poccun
TeJIEKOMMYHUKAIIUKA CTPAHBI XOPOIIIO PA3BUTHI, YTO IIO3BOJISET KAKIOMY KH-
TEJII0 UMETh BBICOKOCKOPOCTHOM JOCTYII KO BCEM Pa3jIesIsseMbIM PecypcaM CeTH.

Jlumepamypa:

1. ITAO «Pocresnexom». Ucropus cesisu: // Pocresmexom. 2019 // URL: http:/
www.history.rt.ru/ (Jlara obpamenus: 25.10.2021).

2. VISION. Marucrpansusie cetu c¢ssz3u B Poccun // ComNews. 2020 // URL:
https://[www.comnews.ru/content/211042/2020-10-21/2020-w43/magistralnye-
seti-svyazi-rossii (JlaTa obpamenwns: 25.10.2021).

45



Xl. Topical social, communication
and language issues (in English)

sKaodan Poman Anexceesuu,
C.-IleTepbyprckuii rocy1apCTBEHHBIA YHUBEPCUTET TEJIEKOMMYHUKATIHH.
Hayumerit pyroeoguresis — crapiuit mpernogasaresns 0. M. CorosoBa

On Opportunities of Companies to Solve Global
Environmental Problems

Nowadays, most countries are facing the ecological catastrophe because
people cannot understand that their activity affects the environment. More-
over, some companies do not take care of the environment. They still think
that the facts that they pollute rivers and throw waste away will stay unno-
ticed. However, a lot of volunteers are trying to solve these major problems.
For example, they publish posts to unveil these facts to make people pay
attention to them.

Among numerous ecology issues, the most urgent ones are air pollution,
water pollution, deforestation, climate change [2].

This article focuses on the climate change problem.

Climate is changing each day and people should see that. We know, it is
extremely harmful to both the Earth and human beings. What can we do?
How can we protect the Planet?

Ecology solutions are becoming more and more important for the people
and the governments. So, they are creating new Eco projects and plans to
reduce the harm caused to the Planet.Now some cities are becoming ‘green-
er’ because the local governments and people are taking care of the Planet.
Moreover, they are trying to make the city have ‘zero’ waste.

We can analyze how San Francisco has become the first green city. All
companies in San Francisco were switched to the green policy. Presently, all
buildings in this city have green roofs. Both people and businesses recycle
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garbage separately [4]. Thus, there is less and less waste because there are
a lot of factories where they can hand over garbage to be recycled. We know
how it is difficult to change cities but the governments can begin doing it
step by step. Accordingly, most companies have the opportunity to begin with
themselves.

Firstly, companies should reduce the consumption of paper and, for ex-
ample, they can stop using paper documents. Consequently, companies can
use electronic devices instead where they can save crucial files in a common
file.Secondly, another useful thing is setting up recycling bins in common
areas. Glass, plastic bottles and paper can be recycled by eco companies. It
will be great if companies set coolers with reusable cups. Thirdly, reducing
energy consumption. People must turn off computers when they have a break
in work, thus, they will be able to save light and water. It will be much better
if they purchase laptops. Businesses can slightly reduce their energy con-
sumption and, appropriately, their negative impact on the climate. Lastly,
business companies can go on a plant-based diet to show other people that
it is not difficult and healthy for the body, not only for nature. Scientific re-
searches show that meat and dairy products are fueling the climate crisis
while plant-based diets help protect the Planet [1].

It is not only internal companies that can become Eco-friendly and in-
fluence their employees’ minds but international organizations, as well.
They have a lot of opportunities to protect the environment and improve ecol-
ogy.

To begin with, international organizations can invite world famous scien-
tists and lecturers in order to speak up on major ecological issues. They can
prove how crucial it is to protect and care about the environment.

Another example is that international companies can work with the mass
media in order to raise the public debates on ecology issues among citizens
as common people cannot understand the urgency of ecology problem. Thus,
ecology knowledge will be available for most people through the media and
that will work for rescuing the Planet.

One poster can change the opinions of millions of people. Most companies
are trying to create Eco social advertisements to show to the whole world
what is happening on the Earth nowadays. For example, WWF International
makes new Eco-advertisements every month to open people’s eyes.

IKEA 1is a good example, too. It produces new Eco home accessories and
kitchen utensils, for example, curtains made of plastic found in the oceans or
sells old clothes [3].
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Fortunately, more and more brands are creating Eco-advertising and it
is becoming a trend now. But it is not enough, most of us should take part
in Eco initiatives. Thus, international companies will have to pay attention
to advertisements and take part in Eco-movements. For instance, compa-
nies have the opportunity to explain people how to separate waste and put
glasses, plastic and paper in different bins. Consequently, such posters can
teach people how to separate and recycle waste correctly.

In conclusion, people should demand from both local and international
companies to respect their social goals so more and more businesses will be
protecting our Planet.

JIumepamypa:
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Hayumsriit pyroBonuTesss — Kauauaat grmiios. Hayk, nomest O. B. Psoyxa

A Video Blog as a Way of Communication
in a Digital World

Digitalization has become an integral part of everyday life. The spread of
COVID-19 and long-lasting lockdown have acted as accelerating factors for
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its development. Owing to the fact that many people had to stay at home and
work or study online, digitalization of communication became a necessity.

According to V.P. Konetskaya, communication is “a socially determined
process of transmission and perception of information in the conditions of in-
terpersonal and mass communication through different channels using vari-
ous communicative means” [1]. Communication with the use of the Internet,
also known as Internet-communication, is becoming more and more popular
and widespread nowadays.

Experiencing lack of social contacts during the lockdown, people turned
to virtual reality on the Internet, particularly to video blogs. A video blog
or vlog is a “record of your thoughts, opinions, or experiences that you film
and publish on the Internet” [4]. According to the themes they are devoted
to vlogs may be classified as life, travel, cultural, comedy, pranks, interview,
tech-review, beauty, gaming, food and fitness etc.

All types of vlogs have some distinctive features, which make them more
attractive than other types of media. They are interactivity; effect of presence;
possibility of dialogue with the viewers. Interaction with the subscribers is
arranged in such a way that a vlogger can communicate with them by means
of comments under the video and through the video content itself. Thus, one
may observe a transition from a one-way to a two-way communication model.
The audience is not considered to be only the recipient of messages anymore.

It is important to remark that changes have happened on the legislative
level as well. In April 2014 the State Duma adopted a law according to which
blogs and websites, visited by 3000 people a day or more, are equated to mass
media [2].

In order to clarify the structure of vlogs and the specifics of vloggers’
speech an analysis of some popular channels of English-speaking vloggers
has been conducted. The vlogs analyzed include the following: educational
vlog “mmmEnglish” by Emma Jakobil; beauty “KathleenLights” by Kathleen
Fuentes; fitness “Chloe Ting” by Chloe Ting; comedy “The Late Late Show
with James Corden” by James Corden; travel “Raya and Louis” by Louis
Cole; gaming “PewDiePie” by Felix Arvid Ulf Kjellberg; song-review “Tristan
Paredes” by Tristan Paredes.

Regarding the structure of video blogs, one may distinguish the following
parts: self-presentation; introduction; video record itself, usually divided into
subtopics; conclusion; advertising inserts; dialogue part (comments under
the video). The vast majority of video bloggers rely on monologues as their
main tool, with the exception of interview-vloggers. Though during the in-
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terview, we can also find monologue speech in advertising inserts and while
addressing the audience at the beginning or at the end of the record.

Narration in the vlog is first person as a rule. The speaker frequently uses
phrases that help to express one’s point of view such as “in my opinion”, “I
think”, “as for me”. Furthermore, almost every vlogger has a unique begin-
ning phrase, which opens a new record. For example, Emma Jakobi always
starts her YouTube channel videos with the following opening statement:
“Hey there! 'm Emma from mmmEnglish” [3].

Regarding the typical features of vloggers’ speech, they can be divided into
2 groups: lexical and grammar. At the lexical level all the analyzed vloggers

”

use reductions like “gonna”, “wanna”, “lemme”, “gimme”, “kinda”, informal
vocabulary like “yep”, “nope”, “so”, “okay”, “here we go”, “just like” and slang
expressions like “fire”, “lit”, “money to burn”, “vibe”, “cool”, “hot”. The func-
tions of these words are to make the speech comprehensible to the prevailing
group of users and to make the audience feel as if it is involved in a conversa-
tion with a bosom friend. At the grammatical level frequent usage of elliptical
and exclamatory sentences along with rhetorical questions can be observed.
Elliptical sentences make the speech laconic and pithy; exclamatory sentenc-
es evoke emotions and help to hold viewers’ attention. As for rhetorical ques-
tions, most commonly used ones are “Do you want to see it?”, “Who cares?”,
“Are you kidding me?” They perform such functions as captivating the audi-
ence and emphasizing a statement.

To sum up, vlogs as a way of communication in a digital world are gaining
more and more popularity and influence. They represent a virtual two-way
communication model with its structural, lexical and grammar peculiarities
aimed at engaging, persuading and entertaining the target audience.
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Konomeesa Anacmacusa Anexcanoposra,
Poccuiickuit rocyqapcTBeHHBIN THIPOMETEOPOIOTHIECKUH YHUBEPCUTET.
Hayunesrnit pykoBogurens — xanmuaat gpuiaosr. Hayk, gouesT A. C. Anemun

The Influence of Political and Social Unrest in Russia
in The First Quarter of the XX Century on Literature

Literary creations are influenced by many factors, starting with the author’s
personal views, which are manifested in the work, ending with historical
events that the writer can reflect indirectly or directly.

There is an opinion that the authors of a certain era convey the essence
of time through literature. Revealing the topic «The influence of political and
social unrest in Russia in the first quarter of the XX century on literature», it
can be argued that the events that took place at that time were reflected in
the works written during this pe-riod since these events brought with them
enormous changes in the foundations of life of people of all strata. Analyzing
the works of famous authors of that time, many similarities can immediately
be found, both in the views of writers, storylines, the narration itself, and in
the very theme of the works, but due to active political changes in Russia, the
beginning of the twentieth century conquered the whole world with its art.
For a detailed consideration, it will be interesting to discuss a cult per-sonality
whose works are relevant today, namely Sergei Esenin.

The main object of the analysis can be called the social changes reflected in
his works and their impact on people. For example, Esenin in his poem «Soviet
Russia» depicts the multiple changes he faced when he returned to his small
homeland, the poem also reflects the inner state of the lyrical hero, his feelings
that he experienced when he returned to his native home, which was no longer
such, and where he felt like a stranger [1]. Looking at the biography of Sergei
Esenin, it can be found out that he supported the Red Army and the transition
to communism, believing that it would be better, first of all, for peasants, but
after some time the author concluded that communism was too harsh and
cardinal. In the poem «Soviet Russia», he just de-scribes his disappointment
through a lyrical hero who, upon arrival in his native land, heard disapproval
of the heroic victory of the Red army.

Analyzing another work of the poet, namely the poem «The Country of scoun-
drels», it is also possible to identify some patterns. This poem is dedicated to
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the civil war and the poet’s disappointment in it [2]. In it, the author introduces
readers to dif-ferent characters who are also different in their views, showing
that at that moment Russia was undergoing a transition to the pluralism of
public opinion but at the same time all the personalities about whom Esenin
narrates turn out to be scoundrels, thereby demonstrating that the country
has not become better, and the people who were spawned by the events that
took place created a «country of scoundrels». This work demonstrates the poet’s
pessimistic attitude towards changes.

Moreover, a rather burning theme of the poems was love. Esenin reveals
this topic in the framework of the poem «Patterns». Although the poem itself
is small, it has become very important in the context under consideration. It
clearly demonstrates how the revolutionary and military events in Russia of
the period we are interested in break people’s destinies.

A great number of works covering the first quarter of the twentieth century
help us feel the horror of those events, but only the authors who lived these
events could convey the whole tragic picture. They create in their works not
just artistic im-ages, but whole narratives, the reality of which we will never
know, but at the same time we can feel that era and horror. Since such events
are primarily a change in the internal foundations of the country, and therefore
a change in the habitual way of life of the population.
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Video Games as a Means of Communication

Video games became popular in the 1970s and 1980s. Soon they developed
a reputation for being antisocial. Despite the conducted since then studies
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that prove the beneficial effect of computer games on communication skills,
prejudice is still relevant. In fact, video games do not make people antisocial,
on the contrary, they are a means of communication.

Firstly, the very creation of the videogame is a process requiring great
social skills. Sometimes the work of hundreds of people is necessary to create
one video game, so people working in the company need to find a common lan-
guage to make a worthwhile game and not to fail the project. An amazing ex-
ample is the collaboration of Bruce Straley and Neil Druckmann, two produc-
ers of the game Uncharted 4. On the one hand, the presence of two managers
complicates the game development proc-ess. Strong communication skills are
needed to come to a compromise.Not all people have them, and it is very diffi-
cult to learn. Moreover, making final decisiontakes con-siderable time.Bruce
and Neil, when they had different views on solving the problem, talked for
hours until they agreed on a common opinion, which might not even coin-cide
with the first two options. On the other hand, since the problem is addressed
from different directions, this approach to team management leads to notic-
ing the slightest mistakes and finding the best solutions [2].

Secondly, already in the process of creating a video game, it becomes an
epi-center that attracts people who share a common interest. The desire to
play the best games and give this opportunity to others explains why people
have been working in the same team aiming to create a gamefor decades. A
common goal brings people much closer together. Rich Geldreich, Ensemble’s
graphic programmer, mentioned: «We really were like a family. It was a fam-
ily/dorm”[2, p. 129].The opinion of each team member was so important that
at one time it was necessary to pass an interview with each of the 28 people
to get to work [2].

What else are people willing to do for the sake of creating a game? How about
forgetting about your family and all kinds of entertainment, working hard for
14 hours a day and more without compensation. That happens in the periods
of compul-sory overtime in development that can last for a long period of time.
It is called “Crunch” in game design. A lot of employeessleepin their work-
places, because they don’t see the point in going home for a couple of hours [2].
Nowadays game develop-ers propose thecreation of trade unions to improve
the communication of the game industry workers and defend their rights.

Moreover, after the game is released to the mass consumers, it becomes
a means of communication for even more people. Let’s consider how it hap-
pens. There are two types of video games: cooperative games and multiplayer
games. In coopera-tive games you usually play with your friends or random
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online partners and your goal is to complete the level, beat some bosses or
create something new together just like in Minecraft. However, in multi-
player games you play mostly with your team versus the opponent’s team
or teams and the goal is to win. [3] Both of those types require you to keep
communicating with your teammates to create a strategy. Also, playing co-
operative and multiplayer games with random people will surely help you to
meet new people with different worldviews, from different countries, speak-
ing dif-ferent languages.

In the field of computer games, there is such a thing as an entry threshold,
which determines the dependence of your victory on the character’s skills
and team-work. Entry threshold is present in both computer game’s types.
Entry threshold in cooperative games is usually way lower. For example, a
casual cooperative game is Overcooked. You can gather a team of 2-4 people
and play as chefs in the restaurant. The task of the game is to cook dishes
from the necessary products while overcoming challenges, such as hopping
between two trucks when you cook or maybe an iceberg kitchen. You com-
municate with your teammate and try to complete some tasks. It is usually
fun and a great way to improve your coordination. Multiplayer games are a
bit about different experiences. Entry threshold is higher because you play
versus other players, gameplay is one level harder, and the game encourages
you to improve your gaming and communication skills more. A great example
of this type is Dota 2. There are a lot of details in Dota you need to know.
About 120 characters with their different abilities, 136 items with passive
and active abilities too and a lot of other stuff that will help you to win. But
teamwork comes first in that list. Your knowledge about abilities, items, and
characters in games like this won’t help you if you play alone [1].

In conclusion, there are reasons to believe that video games only contrib-
ute to the development of communication, because they require people to
work in a team. But does it really work if we consider the communication of
players with people out-side of virtual reality?
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Difference between Russian
and British Business Cultures

Each country has its own national identity. Every nation has its own men-
tality, traditions and customs, rules of conduct and even its own business eti-
quette. In order not to get into a mess when working with foreign colleagues
and partners, you need to pay attention to many little things and nuances.
What is accepted in our country may be unacceptable in another state.

The United Kingdom is one of the world’s economic centers. People who do
business are perfectionists; they pay attention to every detail in their work
and expect the same from their colleagues, including foreign ones. When
writing letters, one must be extremely careful and attentive to all formalities
of business correspon-dence [2].

Acquaintance in the UK begins with handshaking. When you go to visit
your boss at his home, be sure to bring a gift for his wife.

Keep your distance as the British love space.

Punctuality is an important quality. It must be possessed by a person in
the UK. Being late is completely unacceptable because respectful attitude to
other people’s time is considered courtesy.

Humor in Britain is present even in the business environment. If you do
not understand the joke or ironic remark of the interlocutor, then you should
not focus on this. You should just smile [1].

It should also be remembered that Great Britain is a multinational coun-
try, and calling a Scottish or an Irishman an Englishman is a dangerous
move. Representa-tives of Scotland, Wales and Northern Ireland can some-
times be touched by the word “British”, so you need to express yourself very
correctly and not touch the topic of nations within the United Kingdom.

Having finished the working day, it is not customary to discuss work mat-
ters, even while having dinner with a colleague in a restaurant because it is
considered to be bad manners.

If a UK representative does not have very good news for you, he is unlikely
to say it directly.
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In addition to professionalism people living in Britain are conservative,
which is reflected in their dress code. Women and men prefer to wear pant-
suits.

The people of Great Britain are reserved and level-headed people. When
talk-ing, you should avoid expressing your emotions excessively and giving
expressive statements.

Speaking about the specifics of Russian business culture and the peculiari-
ties of its formation, it is important to note, firstly, the contradictory duality
of its value system [3].

Secondly, many foreign and domestic researchers note the extremes of the
Russian character: leaps from hard work to idleness, from obedience to rebel-
lion, from complete obedience to the authorities to revolutionary actions [4].

Thirdly, the pendulum development of the country had a significant im-
pact on the Russian business culture.

The ability to gather oneself, to mobilize all one’s strength in extreme,
crisis situations (or simply by the end of a quarter, a year), to do in a week
what was sup-posed to be done in a month, and at the same time a decrease
in activity, the pace of work in normal, calm conditions.

There is also such a feature as increased risk appetite. The situation in
which Russian business is developing teaches entrepreneurs the inevitabil-
ity of increased risk. They often try to implement large-scale projects without
detailed planning and preparation.

In general, all these characteristics create the socio-cultural context of the
exis-tence of Russian business and form tactics and technologies for manag-
ing it.

It should be noted that a tactful and well-mannered person, regardless of
place of residence, color or religion, behaves in accordance with the norms of
etiquette not only at official ceremonies, but also at home. Genuine polite-
ness, which is based on benevolence, is conditioned by a sense of tact, sug-
gesting what can and cannot be done under certain circumstances. Such a
person will never violate public order, nei-ther by word nor action will offend
another person, nor offend his dignity.

If representatives of one culture trust, sympathize and understand each
other more than representatives of another culture, then knowledge of the co-
incidences in the values and rules of verbal and non-verbal behavior of other
peoples will posi-tively influence the formation of a tolerant personality. And
this contributes to each person’s feeling as a part of a certain city, region,
country and at the same time as a part of the multicultural world.
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Cross-Cultural Communication
and the Concept of Time

Time is perceived in completely different ways in different cultures. This
leaves a huge imprint on cross-cultural communication. Time is a rhythm of
life which can unite people or isolate them. In some cultures the rhythm is
slow, in others it is fast. People with different life rhythms hardly understand
each other, as they live asynchronously. The representatives of cultures com-
municating with different life rhythms experience discomfort: some feel pres-
sure, others show impatience.

All cultures are usually divided into different groups according to their
relation to time. Scientists usually classify cultures using special dimensions,
which are ways of categorizing perception of time. So cultures are classi-
fied into monochronic/ poly-chronic, past/present/future oriented, structured-
scheduling/flexible-scheduling, short-term oriented/long-term oriented.

As for monochronic orientation of time it characterizes such countries as
Ger-many, Switzerland, Scandinavia and European-influenced cultures of
the USA. These approaches to time are linear, sequential and also entail fo-
cusing on one thing at a time [1]. Polychronic orientations to time mean that
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many things occur simultane-ously and a number of people are involved. The
main point of this attitude is that time is elastic and more important than
any schedule. Polychronic approach is com-mon in France, Greece, Italy,
Mexico, some Eastern and African cultures.

Another dimension of time used for classifying cultures according to their
per-ception of time is the focus on past, present and future. As for Russia
unbiased view of our past helps us produce a durable national consensus in
future. Unites States is more oriented to the present and near-future. For
Latin American countries inherent focus is on present and past orientations.
Native Americans combines a past and fu-ture-oriented approach to time [1].

In a structure-scheduling culture people pay great attention to organiza-
tion and deadlines, whereas in a flexible-scheduling culture organization is
seen as less impor-tant, the focus is made on tasks [3]. The representatives
of a short-term culture favour immediate results, while in a long-term cul-
ture people usually plan for longer terms. Comparing Russian and French
cultures, we will be able to see that Russians are in-deed short-time oriented
and have a flexible approach to scheduling. The French are more comfortable
planning for the long-term and consider what may be beneficial in the long run.

So, the concept of time is perceived differently in different cultures and it is
shown through speech expressions. Let us demonstrate some differences of the
per-ception of time as reflected in the basic time-oriented vocabulary in Rus-
sian and American English and comment on some of the most basic yet specific
words and word-combinations, which can present difficulties in translation from
one language into another due to different worldviews of the concept of time.

Let’s begin with the concept of seasons. In the given languages the idea of
the time of the year of the four seasons and their order are different. In Rus-
sian the order in which the seasons are listed is the following: sauma, Becua,
nero, oceHb. In English they have another order: spring, summer, fall/au-
tumn and winter [2]. In Russian sumais the period between the first of De-
cember and the last day of February while in English winter extends from
December solstice to the March equinox. The English notion of spring refers
to the period between the March equinox and the June solstice. In Russian
BecHa is from the first of March till the thirty-first of May. Jleroin Russian is
the period of time from the first of June till the thirty-first of August while in
Eng-lish summer begins at the June solstice and ends at the September equi-
nox. Fall/autumn lasts from the fall equinox till the winter solstice, around
the twenty-second of December, whereas in Russian ocennbegins on the fir-
stof September and ends on the thirtieth of November.
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The lengths of time are also different in Russian and American English.
In the Russian language you are usually limited to one way of denoting a
specific length of time, in English you have a choice: mosroparoga — a year
and a half or 18 months; monropamecsana — a month and a half or six weeks;
Tpumecstia — three months or twelve weeks. Talking about American English
there were traditionally more words to explain a period of time (“score”, “fort-
night”), but these words have fallen out of use.

CyTru is a commonly used word in the Russian language,which has no
direct translation into English and means a period of twenty-four hours. In
English it can be translated into “day”or “round the clock”, though both trans-
lations do not relay the Russian concept of cyrku properly to an American.

So, we should understand the differences in the use of time-oriented voca-
bu-lary in order to be able to function well in certain situations.
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The Issues of Language Barriers in the Business
Environment on the Example of the Chinese Language

Language is an important tool for people to communicate, and dialect as
a car-rier of regional culture is a link that connects emotions and strength-
ens communica-tion. As China continues to develop, it is necessary to fully
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understand the role of Chinese dialects, study their economic value more
deeply, and start with language policy, language planning, and language
measures. Ethnic consciousness strengthens their mutual identification and
cognition of their native country, builds a bridge of spiritual and blood com-
munication, and makes Chinese dialects an important tool for communica-
tion between people.

Purpose:

— To study the problems of Chinese dialects in the business environment.

Tasks:

—To consider the role of Chinese dialects as a bridge between people in the
Belt and Road Initiative.

— To reveal the peculiarities of Chinese dialects in Chinese business.

A dialect refers to a variant of a certain language in a certain geographical
area. As a living remnant of culture, dialects can better reflect regional cul-
tural characteris-tics. The development and protection of dialects, on the one
hand, contributes to the diversity of national culture, promotes the inheri-
tance of intangible cultural heritage, such as local dramas and operas, and
promotes the emotional exchange of people in the region. On the other hand,
the dialect has enriched the vocabulary of Putonghua in the process of its use.

Let us consider the role of Chinese dialects as a link between people in the
«One Belt, One Road» initiative [1]. Throughout the history of Chinese migra-
tion from abroad to China, dialects have played a special role of «lubrication»
in their daily life and economic activities. They reduced the distance between
the Chinese abroad and the homeland and created a cordial and blood bond
between themselves.

In September 2013, Secretary General Xi Jinping put forward the main
initia-tive «One Belt, One Road», for the implementation of which it was nec-
essary to use local dialects to reduce misunderstandings between people [2].

China is a country with one official language, Chinese or «Han Yuw, but
with thousands of local dialects. If you randomly pick 100 people from 100
different parts of China and put them in a room, chances are that many of
them will not understand each other’s local dialect [1].

The official dialect of China is Mandarin, or Po Tong Hua. When you are
choosing an interpreter, you will probably want to pick somebody who is flu-
ent in Mandarin and speaks workable English [2].

If, however, you are setting up your business in Guangzhou, Hong Kong,
or some parts in southern China where Cantonese is widely spoken, you will
probably need to hire an interpreter who is fluent in Cantonese too.

60



To find a good translator is essential to doing business in China. Given
how of-ten misunderstandings occur even between two people who speak the
same language and share the same culture, an incompetent translator will
cause needless misunder-standings and headaches. A competent translator
should be able to convey ideas and help avoid misunderstandings instead of
merely translating words [1].
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All Rise, Film is Now in Session: USA and PRC Criminal
Procedure through the Prism of Cinema

How are law and cinema related? Much more closely than it might seem at
first glance. Ask yourself where you get your ideas about the trial from. For-
tunately, not all of us have been to court. We know about what happens there
mainly from movies and TV shows, even the famous phrase «All rise. Court is
now in session» (and nec-essarily agavel bang) is known to us only by hearsay.

Participants ofcriminal proceedings also watch films. Future judges, pros-
ecu-tors and lawyers initially get an idea of their job with the help of cinema-
tography, victims and the accused perceive their procedural status based on
movies.

This study of the criminal procedure through films will allow us to under-
stand how the status of different participants in criminal proceedings (the
prosecutor, law-yer, judge, etc.) is perceived in society; if legal problems are
correctly resolved in movies; what are the reasons for mistakes made in films
when depicting the trial, and how these mistakes can affect public conscious-
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ness.In addition, films are valuable material for comparative legal analysis. It
is impossible to attend court sessions of all states of the world, but films allow
us to watch the «live» trial of different countries and even epochs.

It is worth noting that study of criminal procedure through the prism of
cinema does not involve use of movies as the only source of information about
the legal sys-tem of a particular state. It is supposed to be a comprehensive
analysis using legisla-tion, judicial practice and scientific literature.

It must be said that such a study of legal problems depicted in films is not
be-ing undertaken for the first time. Since the 1990s, legal scholars (mostly
American) have been researching law through the prism of cinema. These are,
for example, Mi-chael Asimov [1], Samuel Bettwy [2], Orit Kamir [3], Richard
K. Sherwin [4].

However, this study can be called the most up-to-date one — both due to the
topicality of the research material and the integrity of the approach. For ex-
ample, the movie «Just Mercy» was released only in 2020 and, as far as I know,
no attempts have been made to analyze it yet.

In addition, this study combines sociological and legal analysis. The author,
on the one hand, explores the prevailing perception of the legal status of a
lawyer and a prosecutor in the criminal proceedings of the USA and China, on
the other hand, carefully analyzes all stages of the criminal process depicted in
films, finding legal errors and trying to determine their causes.

Three films of different historical segments have been selected for analysis:
«Red Corner» (1997), «Fracture» (2007), and «Just Mercy» (2020). The author
draws conclusions about the erroneous resolution of the main legal problem
(prohibition of double jeopardy) in the film «Fracture»; demonstrates errors in
the depiction of the PRC criminal procedure in the film «Red Corner»; reflects
on the antagonism of prosecutor and lawyer in the USA criminal procedure.
The conducted researchreveals both legal and sociological problems and fea-
tures of the criminal procedure of the USA and China.
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Specificity of English Humor

Humor is an important part of communication around the world. This is
a great way to break the ice and impress the person. Also, a good sense of
humor is an indi-cator of a sharp mind.British humor is pretty different,
sometimes quite complex and contains sarcasm, irony and understatement
[2]. Most often, English humor is called “subtle”’because most jokes and funny
situations are based on the double meaning of phrases and speech puns. As
an example, here is a joke based on a play of words:

Q: Why was 6 afraid of 7?

A: Because 7 8 9!

We pronounce: “seven eight nine”, which sounds like “Seven ate nine” [1].
Such jokes cannot be translated, they can only be understood.

Another feature of English humor is the demonstrative aristocracy and
the ad-dition of “sir” in the address [3]. There is a well-known picture in
the internetwhere a man is drowning in the river and shouts “Help!”, how-
ever, a man passing byignores him. Why? Shoutingjust “Help!” is uncivilized
and disrespectful, and if you are drowning, it would be more correct to shout
“Could you help me, please, sir?”. It is the excessive politeness of the British
people which constitutes the basis for a lot of jokes. English humor is really
very peculiar, which, in its turn, presents a serious problem for its transla-
tion, and, consequently, understanding.

ManyBritish comedy serieshave become internationally popular, serving
as a representation of British cultureto international audiences,such as “The
Office” and “Mr. Bean”. But the most popular and recognizable heroes are
Sherlock Holmes and Dr. Watson. For example, Watson, Sherlock Holmes’s
faithful assistant, asks:“What’s a ten-letter word meaning ‘supplying nour-
ishment’?” Sherlock re-plies:“Alimentary, my dear Watson”. This is a pun
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based on the similarity of words elementary and alimentary [4]. “It’s elemen-
tary, Watson!”is Sherlock’s catchphrase largely known because of jokes, mo-
vies and TV series.

To sum up, I'd like to say that English humor is unique and specific and is
known all over the world. People may like or dislikeit, however, one cannot
deny its connection with the whole culture of England.
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Developing Time Management skills to improve
Academic Performance

The problem of the correct distribution of time is more popular than ever
within the student community. Why do some students succeed in everything
and are always in high spirits, while others, in a stressful state, are torn be-
tween studies, work and personal life? In fact, each of us faces difficulties from
time to time. These and other problems need to be addressed in a timely man-
ner. Sometimes it seems that you have tried all the methods you are familiar
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with, but everything remains unchanged. One of the reasons for this may be
incorrect time management.

The modern approaches to time management are based on the methods de-
veloped by the American engineer Frederick Winslow Taylor. He proposed a
scientific approach to the management of trade workers. According to Taylor,
«The best organization of work is a real science, based on clearly defined laws,
rules and principles as its foundation» [1]. He proposed introducing mandatory
goal setting and rewarding staff for achieving these goals. These measures
have improved planning and time management with tangible results.

The Italian economist Vilfredo Pareto proposed the famous Pareto principle
«80:20». The point is that 20% of all efforts give 80% of the result, and 80% of
the time is spent on achieving 20% of the result. Pareto recommended high-
lighting the most important things, rather than trying to cover everything at
once. This method of time management forms the basis of modern training [2].

Soon after the above-mentioned discoveries, at the beginning of the 20th
century, the term «time management» arose. People have learned to view time
as a resource. Trainings, educational programs have appeared, diaries have
become widespread. Time management can help students to achieve their
goals in a systematic way, without losing their ability to work. However, time
management among students can be effective as long as self-organization
skills are developed.

In order to find out the level of self-organization and identify the skills of
time management among students, a survey was conducted. The respondents
were over fifty second-year students of the Faculty of Social and Digital Tech-
nologies of the Bonch-Bruevich St. Petersburg State University of Telecom-
munications. The purpose of the survey was to assess the development of skills
in tactical planning and strategic goal-setting. Students were asked to express
the extent of agreement with 11 statements regarding time management.
A vast majority of students, comprising almost 70 % instead of doing busi-
ness, often waste time. Slightly over 60% have problems organizing things and
tasks, need time to get in the right mood before they can get down to work.
A little less than half of the students can start doing several things simultane-
ously and fail to finish any of them.

As the survey shows, more than half of the surveyed students have prob-
lems with organizing free and work time. A fairly large number of people keep
diaries and plan their tasks for the day in advance, but despite that, they can
waste a lot of time without getting down to business. Nowadays, the ideas of
organizing time are being promoted, but as we can see, a fairly large number of
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people still face the problem of procrastination. This is certainly clearly mani-
fested in the student environment, for example, when they need to allocate
time to prepare for an exam or a test. Understanding what time management
is and what its principles are allows you not only to achieve goals with minimal
effort and on time but also to maintain the balance between various spheres
of life, without sacrificing either rest or communication with relatives. That is,
time management is also about work-life balance.

Today everyone can learn how to make the best use of their time. To do this,
you should adopt a few simple rules. Firstly, time planning reduces stress and
releases energy that was previously wasted. Try planning your day, then a
week and a month - this will give you a greater sense of control and help you in-
crease productivity throughout your work day. Apart from that, constant work
depletes the body and negatively affects productivity. In addition to working
hours, you should also have scheduled breaks that allow you to rest and recover
a little. Another possible solution is multitasking. This talent may strengthen
your efficiency significantly. If you do not possess this talent, however, it is
better to give up trying and focus on other attainable targets. Certainly, any of
your actions should be aimed at achieving a specific goal, no matter whether
it is about short-term plans or the implementation of a long-term strategy.
Wasting time on everything else is fruitless. Lastly, analyze your day. Once
you understand what exactly is stealing your time, it will be easier for you to
eradicate this problem.

To conclude, quite a large number of students have difficulties with proper
time distribution which can lead to poor performance at university or their
workplace. In this case time management principles can be an excellent helper
for any student who wishes to make use of their resources with maximum ef-
ficiency. Organization and self-control are not innate human skills, anyone can
develop them in themselves.
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