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MMKPO9JIEMEIITHbIft COCTAB IIOTIB
IIPITHEBCKOfi IIITSIV{E}IHO CTI4

HayveHrae noyB npr.rnencxofi Hr{3MeHHocrr{, HX reHe3rrca Ir uJIoAopoAI{' Har{aJlocb oKoJIo

cra:rer Ha3aA H npOAOJr)KaeTCs AO HaInHx Airefi. Cpe.ar JII.ITepaTypbI' noCBflIqeHHOft gto-

My Borpocy) Mo)KHo HasBar!, pa6orm P.B.Pusuonox(eHcKoro l24l' +.?I.flp_acoloeu [?3]'
fi. n. S"u"oBrrAoBa [2], M.H. Bna4uuuponofi [5], H. f. Openrcrcofi [20], A. B' Kos'nora [tS],
a. B. jlur3r4goBr,rqa [i6] u uuorne Apyrre. Oc,,r6ennoc'rrl !Io'{B etofi tepputopvrfi jiaxoniirj4

orpa>Kerrue r mouorpa$Hsx <<Iloqnr,l ,rleniznrpa4crofi o6lacr:u >> l22l u <,fIo'IsbI iz no'rseHHlrft

roKpoB Ceeepo-3aua4a Poccuia> [6].
OAnaro B JrllTeparype noKa He HaruJra AocrarorrHofo ocBeu{eHl{fl reoxvtMurrecKas xapaKTe-

ptlcrrrKa no.re grofi Teppr,ITopr{[. B <,O6'sgcliarelr,Hoft 3a[IrcKe K noilBeuno-reoxrarvtfiqecxoft

xapre JTenunrpa4cxor? o6nacrur> [21] onu no r.reo6xo4l4Mocrt4 oxapaKrepl43oBaHEl oqeHr,

KpaTKO. BOCnOnneHUIO 3'tcofo npO6era fi CJIy>KI4T AaHIIas{ CTaTb{? qeJlb KOTOpOfi - uoragatr

Mr4KpooJreMerrrur,rfi cocraB noun flpuneBcKoft Hr{3MeHHocrI4, cSopvrpoeaHHblx Ha pa3rl'rtl-

HbiX nopoAax) I4 oIIeHI{Tb $ouonore BaJIoBbIe coAep)Kauld.s psAa MI4KposJIeMeHToB B sTlrx rroq-

nax. flpe4craBJreHHbre 3Aecb AaHHbre Moryr nocJry)Kr{Tb KaK npl4 paSpeixeHl'{?I FeHern.IecKl4x

BonpocoB, TaK rr npr{ npoBeAeHI4I{ [oqBeHHo-reoxllMl{rrecKoro MoHl4'r'op?iHra Teppl{Toptiu'

I4ccnegoeaHlr,fi npoBoAr4Jrrrcb B rpeAeJrax mopofi Teppacbl llpitueecxoit HH3MeHHO-

ctE. OcHoetra.s qacrb AaHHELY Suna non;'ueHa B l'-oAe K-pynHoMaclrrta'6noro [or{BeHHo-

reoxr4iurqecKoro Kap.r.apoBanns JfeHuurpa,4cxoft o6fiacrl4 (1982*i984 rr.)' feoxuvrE'{ecKlre

npo6n or6apanrzCl H3 cTpyKTypnbrx pa3peSoBr llo fOpI43oHTaM. Cpe4uaa irtaCCa npo6r'r-
1,0-1,5 xr. O4un paspe3 B cpe,qneM npaxo.ql{Jlclr na 5-6 ru'.

Ba.noeoe coAepx(aHr4e xr{Mr4rrecKurx aJreMeHToB B lroqBax I{ Iropo.qax orlpe.4eJlflJlocb 3MI{c-

cHoHHbrM c[eKrparrbgbrM a6aJrr{3oM n na6oparoplru BCEfEtr4. Cogep>xaulle noABl4)KHbD(

Mr,rKpogrreMeHroB orrpeAenrflrrvr E Bbrrslr{Ke L,0 n. HCI. flo peay.nlrataM olrpeAeJleH.]dfl Ba-

XOBOIO COACpir-,eHIrE l,fIIKpO-5.[e]..{esTCe 611;1Z paCCqHTaHbI CPp-.AHHe Ee'lIuq!4HbI .4nr_xa'x<4Oft

u3 ilotrBoo6pagyrou$rx fiopoA no ropr{3orrraM rroqBeHfloro upoQlura fi cpeAHl{e I'nyoHl{bl 3a-

Jreragr{f, grr4x roprr3ogToB or noBepxuocrl4 rrorrBbr. Pac.{etrr npoBoAIlJII{cb Ha KoMnblorepe

npi{ noMolqfi rlaKera TIpIIKJIaAHrIX nporpaMM STATGRAPHICS. Ha ocuoBaHr{Il cpeAHI'Ix

BerHrrHH coAeplKagrrs gJreMenroB B rroqBax 6unrE paccvuTaHbr rcoe$SuqneHTbl Bbllroca-
HaKonJreHrdfl B OTAeJII'HrIX rOpIr3OHTax nO oTHOlueHI4IO K Ilortno66paeyrcqeft [OpOAe'

llplruencxaa Hrrr3MeHgocrb 3aHtrMaer v.racroK Mex<Ay @Iancr<l,ru 3aJILIBoM u llaAorrcr<nu

o3epoM, xapaKTepl4syeacrl He6OJIbIuIIMII Br,IcoTaItru (4o 25-30 u HaA ypoBHeM uopa) n unoc-
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Kofi paBHrrHHofi noBeprurocTbro. Ha rcIe ee rpaHI4IIeIZ cJIyx(I{T ceaepur,rft CKJIOH OpAOnuxCxo-

ro [JraTO, Ha CeBepe-OTqaCTI{ yCtynU TOrcCOnCxOft nogalruresHgcTla' qaCTbIO x<e CeBepHas

fpaH4qa B peJlbeoe He Eblpall(eHa. :

B qenou paftoH r,rccileAoBaHfift xapaKTepH3yerc.a cjla6o pacYJIeHeHHbIM TIJIoCKIIM perlbe-

$Or,r, uour' ,rorrrror* o*cyt.rurieor ,qpe'alKa npn c.na6o pasnlrrofi peq'oft ceTI'I.

TeppurOpuA ilpuueaCrOfi HII3MeHHOCTu Ha npOT.ffKeHI4II HeCKOJIbKI'IX BeKOB I4HTeHCI4B-

HO OCyuraJIaCb I4 OCBalIBaJIaCb. PaEOg I{CcIIeAOBaHI{ft OCyruen 3aKpbITbIM ApeIIax<eM, [Oa{B}'I

sTOrO <(JreHr4HrpaAcK0r'o oropoAa>> oTIUqaIoTcg Bl,IcoKofi I{ cpeAHefi cTeIIeHbIO OKyJIbTypeH-

IlocTII'BbIcoKllMI43aIIacaMI4ryMyca,?ISJIeMeHToBIIIITaHpI.fi'AOCTI4IHyTbIMI4IMlto|oJIeTHI.lM
Br{eCeHI4eM OplanuqecKl,Ix I4 MI4HepaJIbIrbD( yAo6pellnfi. B CB'fl31I C HIITeHCI{BHOM fi3BeCTKOB&-

Hr4eM peaKrlg.a 6onnruuscrBa IIot{B cna6oKuclafl IIJII4 HefiTpaJlrnaa [3]'

6naro4apr HI{3KOMy rI4IICoMeTpI{qeeKOMy IIOJIO>KSHIaIO llpuHeaCxal HI{3MeHHOCTE Ha npo-

Tfl)Ker{ult JISAHI,IKOB9T; BpeMeHIr IIpeAcTaBJI,s}ia co6gft ycr6fiq[Byl6 O6ilacTb BoAHOfi v IreA-

Hr{KOBOfi aKKyMyJrfiqr{llr qTO I{ npeAonpeAeJIHJIo xapaKTep BcTpeqarcnlExc.fl 3AeCb fioqBo-

o6paeyror4nx nopoA. Ha orofi TepprrTopHr4 pacnpoc paHelrbl JIeHTorrHbIe I.JIIIHbI' MOpeHHbIe

6eir.ap6OxatHlle CylrJItIEKL,I, o3epHO-JIeAHllKOBbIe r'r $nrOeaOrursqlIaJlbuble neCKIl) a TaK)Ke

AByr{JreHHbIe oTJIONieHI{.fi. PacCI'aarpnedeiv4,re uOliBoo6paSyIOuII4e [opOAbI OTHOCfiTCfl K eAIE-

HoMy BepxgeBa1naficKgMy (octauri<oncxorury) JIeAHI'IKOIIOMy xornln.riexcy [6]'

JICUTO'rUIIC IJII,IHT,I OTflI4'IAIOTCg CAMbIM BbICOKI'M CPCAI'I,PACCMA'TPABACMbIX IIOPOA CYM-

MaprlbrM coAepNoHI4eM NlI4Kpo3JIeMeHToB, a HalilvleHbltree u',f coAepn<aHHe npflcyl4e BoAHo-

JreAHr{KoBbrM rrecKaM (prc. .1). Har'r6onee sHaqzreirbHoe o6orauleulle rleHTor{r{b:x |JI}IH B cpaB-

11e;1u1r c ApyrI4MI{ nopOAaMI4 I{a6JIIOAagTC{ B OTgglxeflrtiia xpOrua, HI{I{el1fi', Ko6a"lbTa' III4HKa'

Tarre OJreMeHTbr, KaK cKaH.qI,Ifi, raJIJIHftr nT.TpI4fi' oJIOBO I{ 6apnir; COAepx<aTC'fl B CXOAHbIx

KoJrrr'{ecrcBax Bo Bcex uopoAax. To x<e KacaeTcfl paCnpeAeJIeHI'I'fl MeAIa: B [ecr{aHblx oTJIo-

>KeHrrfix ee JIr{rrIb He3Haql,rrerbHo MeHblrr€r qeM B rJu{Hl{crbfx ?I cyrlluHl4crblx (ra6l' 1,2,

J'.

IOnu>xesuoe COAep)KaHI{e 6oIbIuI'lHCTBa SIIeMeHTOB B 11ecqaHblx OTJIOx(SHIIX B CpaBEe-

Htrr4 e l:lrr4fl:licrbrMr{ orMerrafiocb MItorI{MI{ I4ccreAoBare fi:flMu 141 12, 13]. B necxax ocHoBHbIM

HocrireJreM Mr{KposJreMeHTOB fiBJrqercfl T.s)KeJrafl $parqnx; Ho BBHAy ee rII43IlOrO COAep){<aHvs

(ue ntrme 5%) rienrrcox 1n o6il{Hfi 3anac MuKpos.IIeMeHroB B srHX IlopoAax' B cyr'nri*rcrux u

fJruHrrCTbIx OTJIO)KeHI4flx l{apflAy C Tflx{eJloil Spaxqnefi KOHqeHTpaTOpOM MI{Kpo3JIeMeHTOa

crry)Ki{T epaxqlu HJia (< 0,00ir.au), AoJrr Koropoft n strax ilopoAax Moxte:r {ocr,rarb 30%'

AH&[U3 pac[peAeJIeHI{JI MIIKpoSJIeMeHToB B ropl{3oHTax noYBeHHoro [poQI{JIs IIO OTHO-

rrreHi4ro K noriBoo6pa3yloqefi nOpOAe BbIflBiJI I{aJIHTII{e rpynnbl SJISMeHTOB' pagnpeAeJleunbrx

B ripOOLrJIe BCex 11Or{B axKyMyJIsTIIBHO' [pI4 STOM I(pHBt'Ie paC[peAeJIeHI4fl C1OAHbI AJIJ{ pa3-

,r* 
"pytttt 

notlB (pnc. Z)' K ux qllcfly orllocl{Tca: Ti' Sr, Y, Zr, Ba, Pb' entosEa,JTaHoe

pacupe4eneHue Ha6ffO.qaeTcfi Ans Cr n Ni. PaeuouepuorM pac[peAeJIeHI4eM no IIp6O]1JIIO

BCex uoqB oTJrr4alaeTca sn, t, e, ero coAep)Kalrl4e B [orIBeHHbIX ropII3oHTaX TaKoe )Ker K&r(

B nopo.qe. B paCUpe4eJIeHLIIl OCTa-rIlIIbIx ;aJIel.4eHToB l,{e)I(Ay 1rOqBa]II{ Ha pa3IIbD( nopoAax

rradfi roAalorcfl onpeAeJleHHbre pasJrutll4fl .

Ilpo6r,rrn noarB Ha renTo.{;brx rJrr4uax xapaKTepr{3yercfl BbrHocolra 6olsurrancrBa SJreMeH-

TOB r{3 BepxHero ropr43oHTa no orHorrreH[ro K nopoAe: v' cJ' cO, Ni, Zn, Bce ropxsoHTbl

rorrBbr no cpaBnenlrro c ropbAoft o6eAnenlr Mn. H. r.3rrpun [11] yxaalrnar' '1ro'BaJroBoe co-

Aep>Kagr{e Mn B UOqeax Bapbl.IpyeT 3aMeTgeft, qeM COAep)KaHI4e OCTaJIbHbIX MI{KpO3JISMSHTSB

(Koe$$uryeHr Bapuaqr{r{ B AepHoBg-noA3orrr{croft iloqBe - 24%). cogevKaHl'Ie IoABIDKHbD(

Oopuu *up.Urrlia Bapbt{pyeT B 
-2*4 

pasa SoIbIxe' aIeM BaJIoBoe ero coAep;Kallue' Ilo EaIIII4M

AaHHbrM, coAepx<aHlre Mn naprupyeT B 1,5*2 pasa cI4JIbHee' rIeM COAeplKaHUe ApyIlIX sJIe-

MeHToB. 3ro sarpy4nfleT BbIBeAeIlI4e 3aKogoMepgogrelt efo npo$1ailbHoro pacnpeAeJleHgs' B
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Puc. L Cpe4uee coAep)KaHr{e MrrKposrleMeuTon (*rr/xr) r uo'rnoodpasyro-
qtrx nopoAax flpnuencr<ofi HI43MeHHocrIl.

O6oega.reHug no.rBoo6pagyroull{x nopoA: I - .nenro'rrrbre rrtuuxr; 2 -
MopeHHbIe cyrJInKr,I; 3 - ro4no-.negnllKoBble rIecKI'r.

KarrecrBe TeHAeHqrrr4 Mo)KHo or[4eTprTL r{JIJIIoBI{aJrbHoe HaKonJIeHI4e Mn B ropl43oHTe ElBg -
Ha rJIeeBoM 6apr,epe. Qt, Zn, Mo pacupe4eJlenbl flo npo$rrro upaKTl4r{ecKn paBrloMepHo'

Ilpoc,ueAr,rrt rrerKue pasrnt{fl.fi MexAy [orrBaMH pa3nofi crelreHl{ Bblpax<eHHocrl4

sJrroBllaJlbHo-rJleeBoro llpoqecca IIo Ml4KpOSJIetvleIiTHoMy cocTaBy He yAaeTCr{'

B cpe4neu upo$r4Jrb norlB Ha Mopenubrx cyurr4HKax xapaxrepl43yercs BblHocorra V lr Mn

l1B BepxHero toprr3orrra. Moxno.oruerrrrb reHAeliqr{a K aKKyN{yJIflII}lu Mn s ropla3ouTe

ElBg. Co u Cu pacnpeAeJteHbl rpaK1u'lecKg paBHoMeprro, Zn 14 Mo cKIoHHbI K 6l4oreH-

Hofi aKKyMyrflqud B rroBepxnocrHbrx roprr3onrax lroqB, PaccMarpl{Bafl KoHKperHbre noqBbr)

Mo>KHo orMerl{Tb, rrro qeM cgJrbgee Bbrpax(ego o[oA3oJIpIBaHI{e} TeM 6onee're:rro npoJrBJrfler-
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Puc, 2. Kos$Qlt{qtteutbr Br{rroca-HaKonJrer{Es rro ropn3oHTaM rrotrB tro oTHorrre-
ltIiro K noqBoo6paayrorqeft ropoAe.

I - noBepxxocrtro-gJlIoBI{aJI6Eo-ofJreerrHbre EorrBbr Ha reHTo.tHHx rJrlrfiax;
2-4epnono-noA3onltcrlle fiorrBr,r rra 6ecxap6onarrlrx Mopengbrx cyrrrr{H6ax;
3 - a^natfueryrrycoBlre no.lBbr rra BoAno-JreArrlrKoBhtx necKax.

Lz rJiiuDncidrbilv-nrj.Juu$Ilaiiblioe pacilpeAeJlel{I{e Tal{fix ivIfii(poSJieIr{€IIToB} KaK XpOM) CB}iHeII)
I{14HK' HaKe'[b, ilr4pKoHufi, Ko6aflbr ur KoHeqHo; B nepByro oyepeAb - MapraHeq.

B no'{nax Ha BoAHo-JIeAHI4KoB},rx [ecKax Ha6rloAarorcs HaKo[Jreur{e B Bepxgefi- qacru
npo$r4rr Mn rz rexgeHq[s K HaKo[Jrenr4ro Zn, Cu, Mo.

A'na,rt'ua pecnpedelleHus, lmderrbltblr e,nelvreHrnoa. KrapKu orAeJrbnbrx gJreMeHToB B noq-
Bax, nprnBor4r{Mbre B SToM pasAeJre, B3qrbr r,r3 pa6orbr A. fI. BnHorpaAoBa [4].

Li. Knapr rrurprfr B [orrBax - 30 rrtrfrr, Xapaxrep pacflpeAeJrenlra Li o4uuaKoB y nolrB Ha
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:i{ToqHbIX fJILrHax H Ilecl(ax (panHor,aepno no npo$znro). B no.reax rra MoperrHbrx cyfJrr.rHKax
lMeqael'cff ne6onnuroe HaKoIrJreHI{e Jrrrrrtfi B noBepxHocrHoM ropr43onre. Co4eprNanl4.fi erro
cyuII4HI{crbIX norrBax (20-25 nr/xr) 3aMerHo Bbrrrre) qeM B cyrlecqaubrx (16-18 ur/r<r),

rrocoryIacyeTC.gceropacupe.qeIeHIzeMBn0poIaxseMHofir<opol[13].
Sc. Knapx cKan4krfr B uoqBax- 7 vrf w, Xaparcrep pacfipeAerreuus.w.aficonroruo€ co{ep:

N(aHLIe cKaHAI4s (8-11 vrr/rcr) o4uHaronu y Bcex no.rB. MaxcfiMyM npr{xoAurc,tr:F'auaxorHtrft
rop[13oHT.

?i. I{.iiaprfina,Ha B noLIBax- 4600 ur/r<r. Ti Har<an,rnraercJ{ B noBepxHocTnbrx roprr3on-
Tax Bcex novn (xoo$$nql{euT aKKyMyJrflrIHN- 1,3-G), Ho B necearibrx-HaKonJreHHe Bbrpa-
x{eHo Mel{ee pe3no. On He -snnaerc.s 6uoreuublM SJIeMeH?oM, Ho BXoAr4T B cocraB TBepAbrx rvrrri-

dana nnp 
- 

vnuauultv finn fi\tumno DarDAmnr:EDr /,,*. ..^.t",^ ^-,--,-\ ,,-,,
^ rrvyvA \/rrrDrvrsD/r t) yJ rylJr./) 1rv

I4 BbI3bIBaer ero orHocI4TeJIbHoe IraKonJreur{e B noBepxnocrHbrx foppr3oHrax [4]. A6coaror-
Hoe coAep>KaHrle TIITaTIa BLIIue B IIoqBaX Ha fieuTortnbD( riII{HaX (4000-6000 ur/xr), vervr n
roqBax Ha MopenHbrx cyfnr4lrKax (3000-5000 rvrr/rr) r{ necKax (2500-3500 nm/r<r).

V. K;rapx r,ana4ufl. B rroqBax-100 r'rr/rcr, Xapaxtep pacnpeAeJreHr4.fi oAr4HaKoB Bo Bcex
nor{Bax: coAep>KaHl4e BaHaAH.fi pacTeT BHLI3 Iro npoQunro, 14 MaKcr4MyM [prlypoqeH K roarBo-
o6pa:yrorqeft ilopoAe. Cyuecvaune roqBbr 3uaqurerbHo 6e4uee BaHaAr{eM) r{eM cyfJruuncrbre
(11-13 rrar/xr nporl4B 50-90 rrtr/rcr),.rr:o cnasalro c xr{Mr4rrecKlrM cocraBoM rropoA.

Cr. Pacnpe4elenlre xpoMa Bo Bcex rroqBax-gJlroBrlaJrbHoe, Pasnrz.ru.fi B coAepx<anrrrr
ero Me>Kn)t roprl3oHTaMlT) Harrl4ua.fl c EiB (na necr<ax-B), HaxoArrrc.fi B npcAc,[ax oirrylbrn.
Ilo-rssr Ira Moperrur,Ix cyrrMuKax coAepx€T 35-45 ur/rr xpoMa, nor{Bbr Ha reHTot{Hbrx ryrlr-
uax-40-60 vr/r<r. 3to snaqurenbno Hr{xe o6qelurponoro KrrapKa (200 rr,rr/xr). Caur,rvr
Hlr3KIrM coAep)i<auraeM xpoMa (n 2_-4 pa3a MeHbrurrrM) rreM y fioarB Ha cyn:rrrglrcrbrx orJro)Ke-
nnax) otlllvatorc.s [ecKI{ I{ c$opnaapoeanr{bre Ha Hr4x uorrB!,r. Taroe cooruoruenr{e -sBJrsercs
rranravHtrr'a [17].

Mn. Cogep>r@Hlle Mn ornu.raercff 3Haqr,rre.nrnoft raprza6enrnocrbro, HecMorpfl Ha Ko-
TopyIrJ, yAaeTcg npocJIeAI{Tb ero SJlroEr{aJrbHoe pacnpeAeJreHr{e B cyHIr4HI4cTbIX rlorrBax II
aKKylvIyJrflTI,IBHoe-B cyfiecrraHblx. Cnorxnoctb noBeAeHIrJ{ MapraHqa B noyBax cBn3aHa c
ypoBHeM pH rz Eh r npoSu.ne, a raK)Ke c ero HepaBHoMepHbrM pacnpeAeJrenlreM B noqBen-
uofi tolule. B no.reax lra uIIaHI{crbIx I{ cyurr4H}rcrF,rx or.lrox<eHr,rflx MapraHIIa s 2-3 paoa
6o.nltue, qetv{ B uoqBax rla rrecKax. Co4eprxaurde ero B norrBax flpnHercr<oft Hr43MenHocrr{
(300-450 ur/xr) 3Harrr,rrerir'Ho Hrr)Ke KrrapKa (850 ur/xr).

Co. Knapx xo6a,rlra ts nor{Bax- 8 vr/xr. Co pacnpe4eneu n npo$rrre Bcex noeB npa.K-
TI4rlecKI4 paBHoMepHo, Co4epx<aHne Co cocrasnser 10-15 Mf/Kr B cyrilur'rr4crbrx norrBax !r
6-8-s cyilecqaHbrx,

Ni. Knapx HIdKeJIfl B norrBax -- 40 ltr/xr. Ni noruocnrcs r{3 rroBepxuocrHbrx ropH3oHToB.
Co4epxcarine eto B norlBax Ha ileuTorrubD( FJrr{Hax cocraBJl.fler 20-30 rrar/r<r, B norrBax Ha Mo-
peHHbIX cyfJIIzI{Kax- 18-25 nr/xr fi B noeBax Ha necKax-scero 7-11 ur/xr. Ananorra.rHue
AaHHbIe npI4BoA{r K. 11, Jlyxauren ra H. H. lleryxoea [17] ara uo.rn Benopyccnw- 11 ,r.m/r<r
B cynecr{aubix [otrBax n 25 vtf w- B cyrJrr.rulrrcrbD(,

Cu. Knapr< MeAI{ B no.raax-2O rim/r<r, Cu or,nn.raer:ca xait6onee paBHoMepHbrM pac-
npeAeJIeHI4eM uo upoclranro. HesHa.{arerrbHoe'Bapbr.rpoBanr4e cogep)rourrfl ee no upo$lrnrc
pasrur{Hblx roriB orMeqaror ra A. Ka6ara.fleuguac, X. lleu4r.rac [13], o6rrcHrr.fl 3To .rrBJreHr{e

CKJIOHHOCTbIO AaHHOTO SJIeMeHTa CB.fl3r'IBaTbCfi C MI{Hepa"IbHbIMI4 14 OpTaHII9€CKLIMI4 KOMIO-
HeHTaMn rro'-iBbl. Cogepx<aune MeAI4 Bo Bcex paccMorpeHHbrx uoqBax pa3rnqaercr{ MaJro r.r

6nusxo K Berrlrqr{He 30 ur/xr.
Zn. Knapr< qI{HKa-50 rtar/xr. Zn pacnpe4eJrerr ro npo$unro [orrrn paoHouepno. 04-

HaKO B nOqBaX Ha JI€HTOTIHbIX rJII{HaX MOX<HO OTMeTITtTb T€H.II€HUHIO SJIIOBUaJIbHOIO. a B
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IIoqBax Ha rrecKax-aKKyMyJffrrr4BHoro paclpeAeJ]el{[s q?IHKa. floqsrr Ha reHTotIHbIx rru-
Hax orruqalorcfl MaKcuMaJrrurrrur (50-60 ur,/rr), a rioqBbl Ha rlecKax-MrrHItI\4aJIbHlrll (25-

B0 ur/r<r) co4epxenr{eM gror'o aJreMeura. Co.tep)iianIre qrlIIKa B cyffIlrHl4crr'rx nounax flpu-

Heecxoft Hr43MenHocrrr 3gaqr4TeJrbno BbIuIe: 
"u,', 

nprruo4l{Moe B pa6ore IO. H. 36opuulyxa H1

H. l.3rrpuna [10] cpealree no CCCP, xor.fl ri 1-fi--:oibBaercs B rpe,qeJl Koile6aurfi Aaunoft

Berr4arugbr: 35 ur/rc (9-77 mrfxr). B ro rKe Bp::.'i -i{Bbi llputeecrofi HI'{3MeHHocrr{ co-

Aepxiar MeHb[te qr4HKa, qeM noqBbt Cenepo.3ai:a-.: - -'-.:u.\,.: 'i0-60 rurrirr B cYnecqaHbix ii
oa""*rrur* s 70-80 ltr/xr B cyrJII4HKCtbIX paslloBi': - -:=-': i18]'

Ga. la,'rnilft paBrroMepHo pacnpeAeJreH rro ffpc ; -.,: ]:c coAep)rGHl4e B rloqBax Im pa3-

Hbrx flopoAax TaK)Ke MaJIo pa3nldqaeTcfi, cocTaB.-it-: -,--, l.1ri'Kr. crTtl BeIE-IrlHbI cooTBeT-

cTByroT npr{Bo.qrzMbrM B rrr{repaType cpeA}ILIM g"15 f J - : - --; .ur'/ru' [8], Ho 3aMeT-tio lili;i(e

o6uleirtuponoro KrapKa (30 nr/rr).
Sr. CrpOHqlrfi 4OCtOnepHO aKKyMyJ{IIpyeTC.fl B i:::n: :: .:-D{ fopH3oHTax B pe3yJlbTa'

Te I4HTeHcI4Bnor,o 6llorenHoro HaKonJleirnl. Kpoue :: . - :: .r:.-.':3TC.fl o4nofi u3 Ba:ruefturr'rx

upr4rlvreceft B cocTaBe $oc$opnrrx y4o6perrui.I. Hati6':-:. --:- .'--i-a?€ ero coAep)KaHl{e orMe-

rraercg B naxo.r'HoM fopr43oHTe rlor{B Ha ttecKax. (18C t.:- , - -' ::3i.-Ibrar Hx I{HTeIIcLIBHofo

oKyJrbryptlBauut (nneceHl4fl MlrnepaJrlur,lx ygo6pe;t. ' . -: :=:-;ie crpoHqlitl B lrollBax

llpuuencxoft HI,I3MeHH0CTH [pI4MepHo oTBerraeT Cp€i:-:r :- . -:i=?']'1 ^l"T-s Cenepo-3aua4a

Poccun B IrerroM [18], ilo HH>Ke KJrapKa B [orlBax lvil{p>-

Y. Izlmprft aKKyMyJIItpyeTCE B nOBepXHOCTHbIX IOpz:.- -r:: :::::::CIlTcE B [OIlBbI C

$ocsopxrrrr,ru y4O6peunaMn, B KOTOpTJX rcos$$uqr,reHi -,i,..'-::- ; '. -::renbgo KJiap-

Ka3eMHoftKopbIcocTaBJ]fleToT2ao10[7]'Han6onrItra-ca...
roplr3oHTe oTMeqaeTcg B Iror{Bax Ha rlenrotrHblx HII{HaX i3: :'-: '-- : 'r -:: - B rIOq-

Bax Ha rrecKax (22 urtlxr)'
Zt, Klaprc III4pKoHI{.fi B [oqBax cocraBfl.fler 300 rnlr' x: ]: :---- - '-'

IIOBepxHocTHbrx fopr43OHTaX. 3ro o6rgcru{eTcfl TeM, r{TO OH BXO:Z: . : .',-:j i

BeTpTIBaHI{rO Ml{rrepaJla qIipKOHa. Hara6Onee BbICOKIIM CoAepl'irail:}- :::- :.-' r' : ' :'
qarOTCJ{ noqBbr Ha JreHToqHr,rx fJlr4lrax (lO0 mr/xr n Anax), qro i::: :-- - - i r-- - : =---v

coAeplKafllleM B nopoAe.

Mo. Monn6ReH pacnpeAelen B rrpo&nJre norrB paBHo]r€:---:

My HaKorrJIeHI,Im. coAep)KaHl{e Mo B rIoI{Bax llpunencrtoil F''1:' :-
HauMeHbIIrr{M orfiu'rarorca Iror{BbI Ha necKax. 3Tu eerti'l;l;:- ' '
noqBax Cenepo-3ana4a- 7,7 ur/rcr n B roqBax Enpor':l:r t

TaKlKe no.raeuur,rft KJIapK - 2,0 rrtrf xr.
Sn. IGrapx oJIoBa B rloqBax- 10 ir'{I/rr' Pacnpe.:e'--: - : :. -'-'-'t;'-1e [o!IB paBHoMep-

Hoe, coAep)KaHl{e B paSHbIX noYBax npaKTI4rrecKE o-;:---' ' - : l:: xr' Euv cBoficrBeHHa

1;;616an TeH.qeHqfi.fi K HaKOrIJreHr,rrO B.11epefHoftng-a:-,1.r - r:.-:5a:x IOpI.ISOHTaX [Or{B) BHe

3aBllcliiviocTli OT f p aHi'JIOI'[eTpIiqeCKOre COCTaBa'

Ba. Bapnrl aKKyMyJrr{pyeTcs B noBepxHocrrr!-,: . .: , j -:{:a\. Ba npuua4nex<I'{T K TOIi

>Ke noArpyflI1e TaoJrr.rqbl Meu4eneena) rrTo I{ sr. '-:: 'i'''..:;iBaeTcfi MeHee SHeprI4'{HO' co-

AeplKaHr{e 6apvX B [Or{BaX Ha pa3HF,IX n6pg!a:\ 1z: .'-'-ZiaCfl He3HaqUTeIbIIO' CoCTaBJISff

+Ob-OOO rrn"/rr. 3ro HecxonlKo BbIIrre, qeM npli3c---: ::: 'f,er1nl4e Arfl ro.:e Ceuepo-3anaAa

[18] - 250-290 rurr/rr B cynecqaHbrx r4 recrra*bx ;: : -'- l.:i,'Kr B cpeAHecyuII'IELIcT!'D( pasHo-

Br{AHOCTfiX, HO Hr{)Ke o6uleunponoro cpeAlrefo - : : - : l: Kf' IIO A' II' BnnorpaAony [a]'

P'o. K,tapx cBr4HrIa B IIOr{Bax-i0 r,ar',rir. -.,.-. fo,riluiIHcTBa iloriB XapaK:iepHa aK-

KyMyJrsqrr.a efo B rroBepxHocTHbrx rop!'3ogTar. iit:cpa-fi, coryIacgo A. Ka6ara-fleH,u'I4ac II

X. fien4"acy [13], n ocuon5oM o6,b.ficHfferc-fi cB.a3brBarigetv1 SBIIHI{a opfanl4secKlaM BeqecrBoM'

flo a6Co.nrolHoMy COAgpIKaHIIIO CBIIHIIa B upo$Ii'-ie Ha nepBOM llecTe cTOflT uorIBbI Ea 'rIeuTOr{-
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tx fJIHHax' r{To cBrl3arlo c ero noBbIIueHHbIM coAep)KanneM B flopoAe. Vpoeeur, coAepx(aHr.rfi) B r43yyeHHbrx noqBax [pr.rMepHo coorBercrByer cpe.qneMy B rroyBax ceeepo_3aua4a [1g] ncraBJlte" 10-30 ri'rr/rr B ffI'Hl{crbrx & cyrJrr,r'Hcrbrx novBax u r0-1b vrf xrB cynecala'r,rx.Irodeucrcu,e sJrcA4ettrrlbr, ua'"rercae^bre 1,0 n, co,/L,n*0Kucrr0,)i eormaucrcod. cornacso
"B'tr4nlzny [12], u AaHHyro BbITfl)KKy nepexoAsr re $opurr Mr{KposJreMe'roB, Korop'reccraBJraror ux lnu>x:anft pe3epB B rroyBe. I

Halvrlr 6r'tnr'r HccJreAoBaH'I nor{Bbl IIa JIeHToarHbIX 
",ruHax 

c pa'Hof crene'bro Bbrpa)KeH--;oCTIa 3JIIoBI{aJrbHo-lJIeeBoro npoqecca I4 Ha BoAHO-JIeAHI4KOBLIX ilecKax.-orJleeHHa,I r{ aB-ronaop@naa.

Mox<uo orMerrlrl" r{To rec.naHlru ,ro*u, no cpaBHeHrIIo c rJrrrHrrcrbr&{r.r 3Har{r'TeJrbHo5e4Hee no'4BI{)KHhrM 6oporvr' B or'oureHran oc"aJr},Hbrx oJielvreHTo* cyqecTBe'Hofi pasuuqr,rI'Iex<Ay KolITpac"HbIMIz no fpaHy'rroMerpl{ilecKoMy cocrany ,ro*o*" He Ha6nro4aercs. Co-Aep)KaHrie noABr4x(Horo 6opa xone6,nerca, r

r4arc**aaar*oe ero no,o""e.r,o , .d;:1'ff#,H:1ff;l;lt#?.i;11TY,:":"fi,r* ?;fyMyco-aKKyMyJr.arr.rBnbre ropr{3ouTbr. ?Iurepecno, .nrolrru*or*rft ropg3orrr Mo)Ker 6nrrr nprastol"r o6e4HeH 6oporvr no cpaBHenlra c Jre)
xa'nro4arrca offi*"u noABr{)KHbrM u"oifi: #*ffIi(i lll'ffi;_r1 :"llll;#;T::pexoAnbrx ropu:onroB (paspesu 28, 68, 22, I80),

B no'rea-x Ha 'rle'?otrHbrx rJrMra,x uurou**tra" cne.Ay,oulr4e 3a,Ko'or\{ep'ocTrz pacnpe.Ae-JIeHI4'fl noABI4)KHr'rx SJreMeHToB' B pa:nona4hocTtx, # o*aaore BbrpDKeHo cna6o, nan-6o'rnruee coAepx<aHr.re (r.r a6conror:uou, 
" utio""* ; ;;;-") Mapra'qa, MeA?r, qrr'Ka r{ADK. >KeJre3a na6nrc4aer:cr e naxornonr roplraoute, a uonuSAeHa*B roprl3.HTe Ar (pas-pes 68-novBa c npl{3HaKaMri no'epxHocr'oro orneeHrx). Msr nonaraeM, .nro 3To,BrTeHHeo6tgcngetc.g KaK ycaJreHneM noABrdx<IrocrIou{eMuepaoAr4qecK;;*il"Xffiil"f*TTff ffi :ffi i,ffi"Jtr'#;tr;:}6noneuHoft aKKyMyJrruar4.

IIpa Hapacranr{ra crerregn orrTeenrr.fi B rrreeoairbrx lroqnax (paspearr gg, 22) [oABr&KHbreQopltnr MI{Kpo3JreMeHToB Bbl.ioc-flTcfl H3 uup*n"* ropr43o'ToB rr HaKaurr{Barorc.fi B ropr43o'TeEg. I{cr:rr,:veurre cocraBnseT Mapra.Heq, od4aga.rcrqrot uurco*_o;-roouru*noarbro E noBeFX_HOCTHOM rop'.r3oHTe.

B rneenrrx norrBax (pa:p*rr 23, 1b1) na6nroraerc:r o6e4He'ae rroABi{x'brMr{ srreMer{_raMr{ BepxHeft ro,rnln npo$ranx no cpaBHeHr,rrc i smxneia (;ta"* ;ffi;;;j;;";",yMe'bruaerc.Jr a6co.nroruoe (n n'/rcr:) ao4ap*a""u g.IreMeHTOB, a A'.,,fl.noAB1{x{HF,rx $opna orBaJIoBoro KoJrl.qecrBa ocraerct Brrcoxoft' Taxuu o6pasona, Mox(Ho roBoplTb.o raKoM Bos-pacraElrn noABa)KHocrIz MapfaHIIa' MeAu i4 I{I4HKa lro Mepe pa3Br.rrrzq npoqeccoB orr,reeH,-rIl ffIl4'r{crblx 
''oq'ax' Koropoe npHBoAr4T K yMe*brueH"* .o*p*urr"" 

";;;;;;;;;;;?"-ABr4)KHbIX dopu, a 3aTeM ra o6uqero) n [oBepxgocTg.brx ropa3oHrax npo$utra.{ne vIccne4oBarrHble HaMu uecr{a'o," ,ru-nuo, 
jo""orui,irrrro-i 

,,,"*ou"*-Aoc.,a.r.oyHL)
'{BHo lla3fiarJalorc'tr ilo pac[]le'4eJreHr{ro noABI.{)KHbrx gJreMeHToB n npofta,ne. B aaronrop$Hofinovne (paspes 1 5 0) ua6;rrc4aetcr oJrrorr{aJrbi
ribrx M apra'qa, )Ke're3 a, Me.qH rr rrra'Ka. H ;"J"ff; ffi;:ffi ffiTtffi?ff Xn:::"ffoAHaKo' B naxoTHoM ropll3o're' B Heesarofi .'oqBe Kaprn"r 6*;; cJro)K'a.fl. rlo4ao,rr'crnrfrropH3oHT pesro o6eguerr KaK BaJIoBbIMI'rr TaK Ir [oABr)KHbrMr4 $oplraun Bcex 3JreMeEroe. or-Hocl4TerbHa's aKKyMyJrtql4'tl MapraHl{a' MeA'i, u qI{HKa Ha6rrrolaerco B rraxorHoM ropr{gogTerE n urcr<nefi vacru npo$r{Jr'tr, I{cur'ITbrraroqefi nepeyBr*KHenr.re. Brrcor<oe coAep)KaH ue fio-ARI{)KHoro }KeJre3a orMeqaerc'It ecTecTBeHrIo' B i4Jr'TIoBI4aJIbHo-)KeJre3ItcroM roprd3o6Te.conqHoracria'a Bbr*,,I{Ka JrBJlrercg ctau4apruoft AJrs or{e'Kr{ coAep)KaHr.rg no4nra>r'oftlre4u. STor $axt no:aoJrrreT HaM oTMerr4Tb, .r.ro 6onluuHc.rBo paccMaTp'BaeMhrx noyB

111



.H
I

XA
HH
JEYA

Xd
''t o
HVIHfi I
!{F I

€n,F {lx*
9!'

EH
*4EE;xo
FTilxtr
oX
^tstrt!xx
t-iAHX
!J
T?
!!z

nx
F.:
+9
io
3Eoii
*d

6H

X

rdl.l.t.Ee
x;o x*R id

H
s

.tlg^,

-nF(D

ElPo-
9ix

ra
o-
xo

vo'o
oJp

UH585
tr.E HT*VHri?D

;HFEEOU H H U

E5EtsY

2H
\,XPPiH
E.I H

oEcnHf" oRcuts*
'c ovoq G 6&":v ! H$*"r "F#f#r.

H
o-

td

-

GFcncDN)^
.7 | 7YY',I*,=d,AciX

coctcrF;.

.t{aJi
C)CnOrg'-

H
F-:lA^
T7Y It cbc:l:

oooctooY,f.{J..li
19000cov

GPo,cJlAN)^

lE{A&.lxcTJ><OOOOv

-
xg'

p

H (D gt H rA tr,)O)PH-.IA9J \JAC) rt] HHG)H
9l Ctt O OO

ONNJCTO)
O9(Olo@ t9 9r t9 Cn

{.cDoo{
H

e

I

I

I

Inl

ol

nl

FSF,T F 3ocrs
c:r o) cn |1oocDootr 

=FJ !a -J t" -^-

--tr_

Nr F.^ A
H N,J- N € H.s; p

'H Er \', +i er

t\, OJ c*, QP S s l.-*il bJ C,J F ts C.tt =-* "5'l YO ,9" ;"" -e. 
; X

Sn J, S-, Jtr J^,
\JF9IN'(l)

Crr Crr SS O:
n0 -o -crl 

E \_s_
-9o j.l 5I J.rN -n "ctrJ tr -.1

CIOT!9A
OoOC)(Jr

G;.ii.rpg
b)0o(oAo

r\9 N) C^l (^, \.9 ts N9

N1 @ t., t\t N, (O CI
c

F S^;.r _* 5 S
;S crr t, be iD io

j{ 5;-t,c,,
C'r b 0o.9r

6 s";-r -e s"'O'A'-l ts ts
Cr3 Cl) CD Cf,, Q1 (f,) b.,
H(O:tsC.n(ob9\i

N

ts-.lHPr5O Otsts N
O Cl t\9 N.]

O\J=Hts
OOr-'HN

pgH--sA

or b,9 ts c>.o rJ o
s

ll

ol
<l

8t
ol
EI!ql

HI

-@l
I

-il
htrl

t'' I

I

I

I

I

I
I

I

I

I

I

I
I

AttrAAO,A .Hb.9NIHH
cjrc)OCnCrr

b.9Ht9F
ocrc{cJt AtsMH^+TA 3

o
Ctr c'r CJ( O) A A ('1 c'r (, A cJr AA9JN' CjlfrrC^rA CJ)Ag|)ACJsU)Cu c

A A A CJ)'C! oAo)0roo o) Crr C,n A c)cDoo00c, ll9AAg,C,AC'I N
H

tsHtsFtsts HsAA^ Hr:sOH HPHHHPH
'<3'r.e b "f.] "o b -r--

HHts.^Hb.J(')t9gJ-(ooo Cr') Cd bg {
,@N)(oE -J

F,^.- N
Hv(v(O {HCJJFC/a AbJAN)O)CDCr)

Ctt t\, t\t OJ cO'O A F ox

AY

'cAX

p<

5*-{^{5F !,
xr -r i"l |..
----Jf _

PtsHH
c.'r qtl O OO

IFFN?N,tst\T(oOFA -n-lFoo{o)oo c

C^]HtsHCJTA
C) C^, & -al (.o C^, -e+H elrl.(o-{e o

_-_-A_ -J c'r -l (O Soo$c',o, HN)_-_
OOcrt\rowvr

N

F-,1ts(DC^lO
OOO-{CrrO

-tsFU tJ
--.n

=\.,HtsHfo)crAt\,
+HHOOts(:)
ob"F"ob"l.ci)



E

:d

Yi:

o- o^ cr^ ol o^io^ o^ o?- i oo <r o o olo ct' -i -ii
o^ o^ o^ o^ o^ o^ co^

x
H

H

H
N Rxis-gs:AaS{ R3-'oero$

dtid !!c)(o@$1 crcoreoo!

mrn=l 5.^
Hddqv

oi
H^SR9 !A

6r xi d 6_r :j Fj \.

()

- HOaN fli oil ef LIf^ oo^ a^ e^
HOOid

'@ae\tooooN
-d^

s covm $ mft)vro(o fiF;(ts'oH

) ;6VE V\ v fr: co.!+r <{ $KPFBsg

?ER EE REEEF FEsBaaB

t:

x

H

SIFEFFgE FFE!E =PP=P9E;<xx===

N
OOf-H**\
sd?<rlo(',= 5 -^ o^ 3}i.f ro^ c,!^ q. e? eo co;j H (o 

= =l\. 'o ci-d-ddsl

) 'Ji- e. \.t o^ (o^
io(D$(ot$cq

0o^"1qqo(
oOfti.$l'-rc

oo- 6:61 ca o^ ^OOOOOC\l

@^ O rO \t oO_ 6,1^

ci -J -i o f.- c.rv Hl'lCO
-s*.^i6ini=o:

to, ro olo^
-i;bjfl Er'" d -1 ?

lf@C")oOor<1\ol6lo.^qe! CY) c) lal I.- E

Aji,i-a
qs &Rqa

!v

n
f"

TrJ
a$(0ctoot

=qoYrpoonrttttt

-ct67)rOts-N fr

-*ooE
=Y9cp+tllll

-vv*u-vrot'-dr il

oc)(ncoorST?YT?=
RSBBSS

Fl

m

+

bo

{'{ 3 #H r:
F{

n.r.'tHmr)
an

A{egH*'g

-m

z

w
V iiorn 63 Cil

.YO^

I

X

XH
H;

ol FnrEt^
^ g;(
9Ha

5

\

a

\)



orrrocJ{Tcfl K paapsAy 6onarux }r orreub 6orarlrx rroABalr<rror-'ranot rlo'IrBbr (pa,epee zoz),6einin;;; ;;"T::':f,111"n MeAbro, sa acKrroqenrreM rec-
BeAeHHrTMI{ o nrr""* <.Arpoxruu.ra"oo'"t 

SJIeMenroM (a cooBercrBr{r4 c xprrrep uaMu, nppr.-BecrHo' uro npe-4e.rmHo AoEyc"r4Mu" *tu "utooBl 
EccrIe.qoBaHHJ{ rroarB>, r1l). ;;;;oro, u3-craBrrse" s i,,rrlx" ilel, ;;.'.;;;;"^::::lllpaqaa (n{K) no4nnraroft me4u B noy'ax co-IIoYB OUacHO 3at

cooup*urrr*tP*He'br 
3raM ,,"u*urrllllar'Balr' 

6oan'runncrso paccMarplruu*uo our"
o,oz 

"rrlo", ';;:lAHilT ffi'Tti,,:t"', T##X;; rosBax rcone6.rrerc.r or 0,01 Ao

ff##ffi "iH;ffi x.#"#,";j,i#i;f #T5:Tffi :ffi ff iff ";;;,y,##?
f ,ff#:?illx-lTiffi n;Xtrlf]X*ii.:::{$_-":*mf Hffi J:f Tffi T#nrr"oaui.- i--Ill4fl 

orBeqae" cocraBy KopHeBhIX BbrAuo"rr"? pacrennft 
[1].orrr.r.,a,rclrc.!oun"Yl--*ltnovaoo6pasyroqr'(nopoArrr"oorru*.

KoHoMep'oc* r"i"T""il#JJJ;;;H*"""IrrM 
.* 

'p'otu"o"#M 
3arracoM MI{KposrIeMeHroB

poAax. 2. B ,rouJl::f:::r:::l^u Ha rorrBbr, cgopuapoauonlu"*u*re 
recKlt' ora xce sa-

m;y#,,;i":tffiT"t*.";;,"##:ff f ";ffi #$*Hd:f'J*ffi :;
;:.'""#id;?:H#;,fn"m3: :-:l'jr";;ffi ;ffi ffffi ;Tffi#l;
Yalorcs 6rzoreHnas 

"*il;;;#ffiltjjrrliKposrieMeElroE' 
tisBrleKa"rrurx 1,0 

":tj;; ***,")t;;;;;#ff x''#-ffiffi::;#TilHT:*i:1T#:pa_cupeAerre'rr"la,-ri,,,cu,
cocraBa He Hr{)Ke' 

1 
}IHorAa r Br*u, i*'" rect{a'6rx. orra*u..iooro 

rpaHyrroMerpr{qecKoro

;::ffi ffi:#T.":n"ff nfrffi"fii;;;;";il#T:;1H:#.J.,;r:H":ffi:;::
Summary

-,^rti:';:::,{; *;r!:!T:J'#.fl.f#;",:T..T,f11,j*oosftion orsoils or prinevskaya 
rowrand

;f :;rff :l:Jfi i:i.#ffi 
.:?TtrL#illi;iliil#",#atl*ll.:r"l*:.1"X,"#

Jrureparypa ,

1.. Arpoxzvavecx.

;ffi:ffi:fff:1'#;1 ff',."ff:i\:ff i''*o^!,;,'n7-5' '' !nt'::uvoe H z rro.rs' /re-
rpa,4cr<ori o6.nacra rz f,ljl1-*1.'*,'o,* ;;;;;;::,::K#li["t;rn' ?rsrae-'e'rde'uo,i."1",,oo

i. ;:6:-;:;;";i:dabrorrrrereHb rro,rnennoro 
"".;;;;;;;;.rn-;'rloloou'' 

oxparrbr uo.re ,rreruru-

5. B,,adu*,,up o e a M. o",1.: !:- ^liffii;:ff:';T#Jff;u"#f'-::u* n'"'' e8 M, l nuu.

roA3orrrcr'x rorrBaff r- 

vl3MeHeHI'e corepxaulrs r .;.;;;;;;;; l;Tt"tB 
B nor{Bax' M', i957'

i#**rh," j5#*f*,8!""-;:v:niiffi:nrxffi ffi M
Au. M., 1990. B. pru6"1\L? ceeepo-3ana4aPo1cyt cfl6., i99b. 7. R
oooo*,*1u., .lr*{11',:*'a 

I'L (D'' llemsnoea c. 8., i)i"'r)i""" c.' ;:i1:.:Y:-:xpvxaroqert cpe-

T'y. l; un, c", 'du,'loo*3}"s' 1e68' *' 
l-l-t_19 

."t:.- i;;,!:";;';;";;;:;:ffi:;-"S";f
c. ss-ga. ,"'iu*iii:h.;;,u,li}."l'"ifficxort v..'"'cd6p'// Arpowtrza. rsz+. j,,ns.
'ractn cccP // no"ou"r*.;: i::d:"^,: '^ '1F r{ r4rmK B ra-yorrro
poBa'ze coAep)Kaur4.a MlBeAe'rre' 

1978' 
'l\l! 1. c. 88*48. ti.- sr;;;;*pT3#""*"j:".:::3"tcb-11r,.'i^,,,'iTHTffi ff J,*TT. 1,.*;::d";i"lf,Am'ilj:ru;

II4 
_-,-*." rvr'a@rJrbi B cr{c?eMe [orrBa_pac?enae. H*"."0"0a", fg;r.

13.
0a B-

uleB
1t974.

soir

cnan'

ut

friJl., r
CeEr,cB

t922. 
"Kasas

Ctatul



Ir Arlra,rHocTa&r.eillteax
reoxr{Ma.necK'e *"*. :aq9r;;;;iTr";T;d]*.f H::H: 

rrpz'eacxoft *.*.n r,u.'"
Jr., 1984, 22. rlo=n"JlrJrtuT4qirod o6rac*r. Mprma6 1: 600000. XJ"n:l-1" 

21' rlo.raenso-

ceJrbcKoro xoedc"'Eaa ffnaxcrot o6nacrz. n., rcis. zi. ;r;;;;;:":;1,f^crrEreJrbHaa Baru{cKa.

'rrr.r;-J;,;";E"Xm?:A-'6H.:H.J?il:T;,n*irli,^ft ,Hl-'""ffft f "fl:;):porpaAcKoft r.y6eprrsu.n ao.rBeuuol4 oTnoruear4r.

Cratrs rocT:y:rrErra * *oou". 14 oxra6pz 1.9gg r.

.'..


