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MuTbeBble BoAb! AMano-HeHeLKoro okpyra OTAM4aroTCs KpaiHe HU3KOM, NPaKTUYecKy ynbTpa-
NpecHo, M1Hepanu3aumeid. CBOUM XMMUYECKUM COCTaBOM, YCNOBUAMMW 3a1eraHnus U rugporeosoru-
YECKMMM MapameTpamy OHW OTPaXKatoT UCTOPUIO PasBUTUA NaHALadTa, naneornaporeonornyeckyro
UCTOPUIO U NOAYMHEHBI 3aKOHOMEPHOW LUMPOTHO-KOHLEHTPUYECKOW 30HA/IbHOCTU. YTNybneHHoe 13y-
YeHue BAIMAHWA MeP3/10THO-TUAPOre010rMYeCKNX 1 Masieoreorpauyecknx PakTopos Ha yCnosus op-
MUPOBAaHUA 1 pa3MeLLeHNs MPeCHbIX MOA3EMHbIX BOL KPUOUTO30HbLI MO3BONSET 60/ee LieseHanpas-
NEHHO MOAXOANTb K NMOUCKaM Y pa3Befke MeCTOPOXAEHWI NOA3eMHbIX BOJ, & TakxKe NPOrHo3vpoBaTb
M3MeHeHMWe cocTaBa MOA3EMHbIX BOA Ha AeNCTBYIOLLMX BOLO3abopax.

KntoyeBble cioBa: NoA3eMHble BOAbl, MeP310Ta, AMano-HeHewKuin oKpyr.

PALEOGEOGRAPHICAL ASPECTS OF GROUNDWATER FORMATION
AND CHEMICAL COMPOSITION OF YAMAL-NENETS AUTONOMOUS REGION

Yu.K. Ivanov*, V.A. Beshentsev**
*Institute of Geology and Geochemistry, Urals branch of RAS
**Management of the operative control over use of natural resources, SF «Resources of Yamal»

Groundwaters of Yamal-Nenets district have the smallest, practically fresh mineralization. Their
elemental composition, conditions of distribution and hydro-geological parameters are depended on the
history of landscape development, a paleo-hydrogeological history and are subordinated to natural con-
centric zonal distribution. A deepened analysis of influence of a frozen ground, hydrogeological and
paleogeographical factors on conditions of formation and housing of fresh groundwater of a zone pa-
leocrystic frozen soils allows to carry out more purposefully searches and exploration of groundwater
deposits, and also to predict a change of groundwater compound on working drawoffs.

Key words: groundwaters, frozen ground, Yamal-Nenets district.

FAmMano-HeHeLKuin aBTOHOMHbIN OKpYT pac-
MONOXEH B apKTU4ecKoli 30He 3anagHo-Cubup-
CKOVi paBHWHbI, NpuyeM 60nee NOMOBUHBI OKPY-
ra pacrnonoxeHo 3a ongpHoiM okpyrom. Onu-
CbIBaeEMas TeppuTOPMS OXBATbIBAET HWU30BbA P.
O6b ¢ npuToKamu, 6acceiiHbl pek Hagbim, Myp
n Ta3, nonyocTtpoBa fAman, Ta3oBCKWiA, MblgaH-

CKuii. OKpYr ABNSETCSH O4HWM W3 NaBHbIX Hed-
TerasoHOCHbIX pernoHoB Poccun. OH obecneyu-
BaeT A0 15 % oT Bcex 3anacoB He(tn 1 91 %
BCeil fo6blum rasa B Poccum [[doknag..., 2003].
B yCnoBuAx MHTEHCMBHOIO PasBUTUA MPOMbILL-
NEHHOCTW OKpyra v ee 3Ha4uMOoCTU A/19 3KOHO-
MVKMN CTpaHbl, 3aja4ya KayeCTBEHHOro BOAOCHA0-
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XEHWSA HaceneHns 1 NpeanpuaTuin NpescTasns-
eTcs KpaiHe akTyanbHOMN.

HaceneHne okpyra coctasnset okono 500
ThIC. Ye/IOBEK N B OCHOBHOM COCPELOTOYEHO B 7
KpynHbIX ropogax. OCHOBHbIM MCTOYHWUKOM BO-
[OCHAOXEHUA HaceneHns U NPOMbILLIEHHOCTY
ABNAIOTCA NPeCHble NOL3EMHbIE BOLbI BEPXHErO
rMApPOreonorMyeckoro ataxa 3anagHo-Cmompcko-
ro merabacceiiHa. M ecnv no 3anacam npecHbIX
BOZ, OKPYI MOXHO CUMTaTb MOIHOCTbKO 0b6ecne-
yeHHbIM (1,5 x 108 MTPOB B CYTKM Ha Ye/I0BEKA),
TO MO CBOMM XMMWYECKUM MapameTpam BOfbl
MMEIOT PAL OTK/IOHEHWI OT TMIUEHNYECKUX HOP-
MaTuBOB. Tak, B MepByt0 04Yepedb MOXHO OTMe-
TUTb UX KpaiHe HWU3KY0, NPaKTUYeCKn ynbTpa-
npecHyto MuHepanusaumio (tabn. 1). CornacHo
pekomeHgaumsm BO3 [Esponeiickue..., 1972],
MUHUMAa/IbHAasA pekoMeHAyeMas MUHepanun3saums
Ans NuTbeBbix Boa — 100-200 mr/am3. bonee
75 % npob no oKpyry, NpoaHaIM3NPOBaHHbIX B
X0fle aBTOPCKOro onpoboesaHus [ViBaHOB 1 Ap.,
1998], umetoT 3HavyeHUs meHee 100 mr/gme.
Hu3kas MuHepanusauma nNUTbeBbIX BOL NPUBO-
AWT K HapyLUeHWo BO4HO-CONeBOro 6anaHca op-
raHn3ma, 4enpeccuBHO BO3LENCTBYeT Ha (DYH-
KLMOHa/IbHOE COCTOSIHME XKeNy[L0YHO-KULLIEYHOTO
TpakTa, ¥ MHOrAa Bbi3blBaeT CepAevHO-cocyamc-
Tble 3a60/1eBaHMA.

Kak no o6Leli MMHepanm3auuu, Tak 1 no
APYTVM TUAPOXMMUYECKMM MOKa3aTensam nog-
3eMHble BOLbl 30LEH-YETBEPTUYHBIX OT/I0XKEHWIA
CBOVMIM XMMWYECKMM COCTaBOM, YCNOBUAMM 3a-
neraHvs U rMaporeosiorMyecKMMmM napametpa-
MW OTpaXkatoT UCTOPUIO PasBUTUS NaHaLwagpTa,
naneoruaporeosiorMyeckyo UCTOPUI0 U Nogyu-
HEHbl 3aKOHOMEPHOW LUIMPOTHO-KOHLEHTpUYeC-
KOl 30Ha/IbHOCTU. YTNy6/1IeHHOE U3yYeHue BnS-
HWUA Mep3/I0THO-TUAPOre0NOrMYECKMUX 1 naneo-
reorpamyeckmnx (hakTopoB Ha yCnoBus opmu-
POBaHUA W pa3MeLLeHNs MPECHbIX MOA3EMHbIX
BOJ, KPUONMUTO30HbI NO3BONUT 60OJee LeneHa-
MpaB/ieHHO MOAXOAWTbL K MOWCKam U pa3Befke
MeCTOPOXAEHWIA NOA3EMHbIX BOf, a TakxXe Mpo-
FHO3MPOBaTb M3MEHeHWe cocTaBa MofA3eMHbIX
BOZ, Ha [eiiCTBYIOLMX Bog03abopax.

dopMUpoBaHMe NPECHbIX NMOA3EMHbIX BO/,
ceBepa 3anagHo-Cubmpckoro merabacceliHa

O6pasoBaHMe 3anagHOCUMOMPCKON NANTI
HayasoCb B BEPXHeli tope, Korga B pesynbrare
ob6nambIBaHNA, paspyLUeHNs N NepepoXaeHNs
OrpoMHasi TeppuTOopua Mexay Ypanom n Cubup-

Tabnumua 1
YcpeLHEeHHbIN XUMWUYECKMNIA COCTaB MPECHbIX
nogsemHbIx Bog AHAO

KOMMNOHEHTHI CopepxxaHuie (Mr/gm°)
Na’ 2,60
K* 0,70
NH, 0,40
Ca™ 5,95
Mg* 3,15
Fe’™ 1,90
cr 0,50
SO~ 1,20
NO; 0,10
NO, 0,01
HCO4 45,80
SO, 26,60
PO,* 0,20
pH 6,35
Cyxo0li 0cTaToK 80,00
OkucnsemocTb, Mr O,/am° 2,25
HedrenpomykTbl 0,01
®eHonbl 0,003
CrnAB 0,02

CKOW nnaTdopmMoit onycTunack, ¥ BO3HUK Kpyn-
HelLWWiA B MUpe CeaUMEHTALMOHHBIN 6acceiH.
CornacHo nocnefHuUM uccnefosaHuam [bonu-
X0BcKas, 1994; 3ybakos, 1987], ucxoasa u3 cme-
Hbl 0CaZI0YHbIX (hopmaLyii, B UCTOPUN Pa3BUTUS
6acceiiHa BbIAENAOTCA YeTbipe TEKTOHO-CeAu-
MEHTALMOHHBIX LMKIa 1 pag cTafWii B npouec-
Ce Me3030MCKO-KaNnHO30MCKON cenMeHTaLnN.
Linkn | oxBaTblBaeT HOPCKYHO cUCTEMY. [laHHbIi
LMK U3yYeH KpaiiHe cnabo, Tak Kak Ha OMnucbl-
BaeMOI TeppuTOpPUM OH UMeeT (pparmeHTapHoe
pasBUTME U KOHTUHEHTa/IbHbINA FeHe3NC, YTO He
[aeT BO3MOXHOCTW BblAeNIUTb CTaAWUN B TpUace.
Linkn Il oxBaTblBaeT BEPXHIOD HOPY U HUXKHWIA
men. OH COAEpPXXUT BCe YeTbIpe CTaLUN: PaHHIOK
(TpaHCrpeccuBHyto), cpefHo (MHYHAaLWOH-
HY'0), NMO34HIOI0 (PEerpeccBHYIO) U KOHEYHYIO
(3MEpPCUBHYIO U KOHTUHEHTA/IbHYHO).

TypoHCKas TpaHcrpeccus 03HaMeHoBasna
Hayano Il ymMkna. Pa3pe3 mMe30304 3aKaH4uBa-
eTca oTnoxeHuamun ctaguu Il yukna, kotopas
MPOAO/MHKAETCA €eLle B MasneoreHe n CMeHseTcs
no3gHel ctaguei TONbKO B MO34HEM 30LeHe
(TaBAMHCKasi CBMTA) U KOHEYHOW — B ONIUIOLEHE
1 MUOLIEHE.

B pate n paHHeM nasneoueHe Ha CeBepo-
BOCTOKE B CBSI3W C aKTMBM3aLMel TeKTOHWUYeC-
KUX ABWXEHWI HabnogaeTcs perpeccus mMops.
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3pecb (hopMUpYHOTCA MecyaHble Nopogbl TUGei-
Ca/IMHCKOI CBUTBI. B no3aHem naneoueHe v paH-
HeM-CpeJHeM 30LeHe BHOBb YCTaHaB/MBaeTCH
PEXMUM OTKPbITOr0 MOpPS, B KOTOPOM OT/1aratoT-
CA MOLLHbIe TO/LM AMATOMWUTOB, OMOK K Oro-
KOBUAHbIX INWH. B no3aHem 3oueHe Ha ceBepo-
BOCTOKE (POPMUPYIOTCA MOPCKME, NPUOPEXHO-
MOPCKWE 1 annoBuanbHble (auuy IpKOBCKOM
CBUTbI. B KOHLe 30LieHa MOPCKOIN PEXUM CMeHS-
eTCA KOHTUHEHTa/IbHbIM. B OXHOW YacTu Tep-
putopmu, B HaabIMCKOW BnaguHe, Hakananeaet-
CA TO/LA 03epHO-aN0BUASIbHBIX MOPOA, aT/bIM-
CKOW U HOBOMMXaNI0BCKON CBUT — OCHOBHbIX
COBpPEMEHHbIX BOJOBMELLAIOLLMX OT/IOXEHUI ANA
MPECHbIX MOA3EMHbIX BO/.

B faHHbIV nepuog obuiee TEKTOHUYECKoe
pasBUTME U YCTPOMCTBO penbeda 3anagHor Cu-
6upn He GnaronpuATCTBOBANN Pa3BUTUIO pey-
HbIX U TPaH3UTHbIX CUCTEM CO CTOKOM B Cesep-
Hbli1 SlenoBWTbLIN OKeaH. PeyHas ceTb, 61M3Kas K
COBPEMEHHOW, umenacb b B ropax HOXHOW
Cunbmpu. OHa 3apogunacb OLHOBPEMEHHO C Ha-
4asloM HeOTEKTOHMYECKOro aTana. B npepgenax
3anagHo-CnBMPCKON HU3MEHHOCTU B O/IUTOLe-
He-HeoreHe peyHas CeTb CyLLeCTBOBana /Lb B
OKpavHHbIX paiioHax. Tak, B HOro-BOCTOUYHOI Ya-
CTVW HU3MEHHOCTW peyHble apTepun yXoaunu c
EHuceiickoro kpsxxa 1 BocTouHbix CasiH B CTO-
POHY BHYTPEHHMX BnafguH 3anafHo-Crubunpckoli
NAUTbI, B KOTOPbIX pacnonaraincb NoYTu He-
NPepbIBHO KpynHble 03epHble 6acceiHbl [Make-
eB, 1977]. CornacHo [Apxunos, 1971], atn 6ac-
CeliHbl fBNANNCL BOJOCOOPOM A1 KPYMHON BOA-
HOW apTepuu, APEHNPOBaBLLEV CEBEPHYHO Nnaro-
paBHUHY. B MpuypanbCcKoli, Horo-3anafHoin vyactu
HWU3MEHHOCTM ONINTOLLEeH-MUOLIEHOBbIE PEKN TEKNN
Ha toro-3anag. B aTom HanpasneHUu OcyLLecT-
BNANCA U OOLUMIA ApeHaX BHYTPUKOHTUHEHTASb-
HbIX 6acceliHOB 3anagHoii Crnéupw.

Cnepytowmia, 1V umMkn Havancs B Muoue-
He-ninoueHe. IMEHHO Ha 3TOM 3Tane Hayanu
(hopMMpPOBaTLCA YCNOBUSA 3a/10KEHUS COBPEMEH-
HOM peyYHoin ceTn cesepa 3amagHoin Cmbupw.
Pe3kas nepecTpolika CTPYKTYpHOrO njaHa, co-
NPOBOXAAOLLAACA 0OLLMM MOAHATUEM TeppuUTO-
PUM N PE3KUM M3MEHEHMEM K/IMMaTUYECKUX YC-
NOBWIA, MPOMCXOAUT Ha pybexxe cpefHero navo-
LleHa. 3aknafblBaeTcqd HOBas peyHas ceTb [Ap-
Xunos., 1982]. Bo3HMKatoT nepeyrnybneHHble pey-
Hble gonuHbl: O6cKas, Hagbimckas, Mypckas,
Hacnefyemble COBPEMEHHO peuHoii ceTbto. [aH-
HbI MpoLecC coBMaa Nno BPEMEHW C KOHLOM [0-
CaMapoBCKOro (LUaiTaHCKOro 1 HU3SIMCKOr0) ofle-
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[OEHEHUS Y HayaloM MOPCKOW TpaHCrpeccum
Ha ceBepe Tepputopun. Mopckas TpaHcrpeccus
Hayanacb BnepBble C NOCMeYeraHCKoro (KoHew,
30LeHa-paHHNA 0nMroeH) BpeMeHn. bonbluas
4aCTb HbIHELLIHen TeppuTOpMM OKpyra nocre
A/IMTENbHOMo nepuofa AeHyfauuu crana 3aiu-
BaTbCA BOZaMW MONAPHOro 6acceriHa [ApXunos,
1971]. CornacHo MUKpOayHUCTUYECKOMY aHa-
N3y, Ha 3TOM OTpe3Ke BPEMEHW nasneorerpaqu-
YecKre YCnoBus paccMaTpuBaemoii Tepputopun
COOTBETCTBOBA/IN CYXOW M XONOLHOW Nepurns-
LManbLHOM 30He, TemnepaTypa NpUAOHHbLIX BOLA B
MOPCKOM [0CaMapOBCKOM 6acceiiHe cocTaBns-
na okosio 0°C n Hmxe. B cBA3KN ¢ 06LLMM CHK-
XeHVEM 3anonsapHbIX paioHOB, TpaHCrpeccus
MOCTeNeHHO pacnpocTpaHsanacb No naneogen-
peccusam OO6CKOIN, YPeHronckor n HaabIMCKoW
Me30KaHO30MCcKMX BnaguH (puc. 1). Obuwee
CHWDKEHWE CEBEPHbIX TEPPUTOPUIA B TOBO/LCKOE
BpeMsl, HaCTyn/eHne MOpA W MOBbILLEHNE HOX-
HbIX TEPPUTOPUIA HU3MEHHOCTY MPUBENO K dop-
MUPOBAHUIO CEBEPHOro CTOKa npapek. Ho B Le-
NIOM, peyHble 6acceiHbl ewe He UMeNN CoBpe-
MeHHOro ob6nunka, Kak u chopMmupoBaBLLEiCS
CUCTEMbI MOBEPXHOCTHOIO W MOA3EMHOr0 CTOKa
[Mpo6nembi..., 1998].

B cpegHem nneicToueHe BCA Tepputopus
OKpyra noggepriacb caMapoBCKOMY MOKPOBHO-
My onefieHeHnto (0Koso 170-230 Tbic. NET Hasak).
OTnoXeHua nefHWKa Ha cesepe 3anagHoit Cu-
61pKn Mo NAOLAaLHOMY PacrnpoCTPaHEHUO U TU-
My OpraHMYyeckMx OCTATKOB pa3fensitoTcs Ha
ABe 30Hbl. bonblwas 3aHMMaeT 6acceliHbl pek
O6b, Myp, Taz U nUMeeT 06WU/bHbLIE NPU3HAKK
MOPCKOV OpraHnyeckol Xm3Hu. MeHbLuaa (ca-
OyHCKas cBMTA) 30Ha KoppenupyeT ¢ Cubmpcku-
MW yBasamu. B OCHOBHOM risiLlManbHO-MOPCKME
OT/IOXKEHMS CaMapOBCKOI0 O/lefleHeHNs npes-
CTaB/fIeHbl TNHAMK, CYT/IMHKaAMWU U NecYaHbIMU
aneBpuTamy C rpaBuem, raibkoin 1 BasyHamu.
IMeHHO B nepuog MakCMMasbHOro O/efeHeHNs
(cpeaHwWin NneicToLeH) OKOHYaTeNbHO cqopmMu-
poBancs pensed) CMOUPCKUX yBanoB — peruo-
Ha/IbHOV TMAPOre0NIorMYecKoii BoAopa3aenbHOIA
CTPYKTypoli [ApTiowwkoB, 1969]. OCHOBHble Yep-
Tbl YBanoB (MOPgOCTPYKTYpa) 00yCNOB/EHbI TO-
60NbCKOM HEOTEKTOHWKOMN, a NefHNKOBas akKy-
MYNAUMS OKOHYaTe/IbHO 3aKpenuna COBpPeMeH-
HYH0, MOP(HONIOrMYECKN BbIPKEHHYO CTPYKTYPY.

Takum 06pa3om, K KOHLY MakCUMabHOro
ONefileHeHN TEKTOHUYECKN 00YCNOBMEHHbIN TO-
60nbCKNIA penbed), 0TNpenapMpoBaHHbIV npape-
KaMu, OKasancs nog 4exsioMm NeAHUKOBbIX W ne-
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Puc. 1. Maneoreorpadus ce-
Bepa 3anagHoii CMbupun B HXKHEM-
cpefHeM nneictoueHe (Mo [Apxu-
nos, 1971]).

1 — MopcKue NofBOAHbIE paB-
HWHbI; 2 — HU3KME [eHYAALMOHHbIE paB-
HUHbI; 3 — BbICOKME AeHYAALMOHHbIE
PaBHWHbI; 4 — HU3KWE 1 CPESHVE FOpbl.

PUrNALMaNbHBIX 0CaAKOB. DTOT YeXON, MOKPbIB-
LKA BCIO TeppuToputo ceeepa 3anagHo-Cubup-
CKON HW3MEHHOCTW, OKa3an OrpoMHOe BO3[ei-
CTBME Ha [a/ibHenLwyto 3BoNouuto penbeda. Me-
purnsumnanbHas akkymynauma copMmmposana
BeCbMa CBOEOOPa3HYH MOMMTeHETUYECKYHO MO-
BEPXHOCTb BblpaBHMBaHMA. OHa ABUNach TOW UC-
XOAHOV MOBEPXHOCTLIO, B KOTOPYHO B [1034HEM
naencToueHe 6bi1M Bpe3aHbl COBPEMEHHbIE pey-
Hble LOMNHbI.

YunTtbiBas BbllIeCKa3aHHOe, HeO06X0ANMO
OTMeTUTb, YTO Tepputopus HAmMano-HeHewLkoro
OKpyra B CpefHenencToLeHoBoe BpeMs 6biia
3aKpbiTa NOKPOBHbLIM /IE4HUKOM, & BeCb CTOK
MONOBOAHO-NIEAHNKOBBIX BOA, Len ¢ CMoMpcKnx
yBanoOB Ha tor, (hopmupys XaHTbl-MaHCcuiickoe
«03ep0o-mMope» TanblX Bog. CneaosaresibHO, npe-
CHble Ta/ble BOAbI B 3TOT MepUOL HUKOUM 0bpa-
30M He MOr/M ChopMMpPOoBaTb NOA3EMHBIA CTOK
ceBepa 3anagHo-CrbmpcKoin HU3MEHHOCTU (Tep-
pUTOPUS OKPYra).

KasaHuesckuii mexrnsyuan (70 000 net
Ha3af) XapakTepu3oBasiCs Ha OMUCLIBAEMON Tep-
puTOpUK canexapAcko-canemManbCKol TpaHc-

rpeccuein, kotopas npoucxoguna Bcnes 3a fe-
rpagauueli camapoBCKOro fIe4HNKOBOIO LLNTA.
Kak npeacTaBnsieTcsi, MMEHHO K 3TOMY Mepuoay
MOXHO OTHECTM Hayano popMUPOBaHUA Nasneo-
CTOKa Mof3eMHbIX BOA CeBepa MerabacceliHa.
TpaHcrpeccusi CoMeHbIX MOPCKMX BOA MPOMCXO-
avna no rnsiunMon3ocTaTMYecKnM Aenpeccusm,
rAe y>e MMeNCb OrpoOMHbIE MAcChbl MPECHbIX
TanbiX NefHMKOBbIX BOA HayaBLUMX HOpPMUpPO-
BaTb MOA3EMHbI CTOK 6acceitHa. Mopckue Boapbl
CMELLMBA/INCL C HAMW 1 POPMUPOBASIN HEYCTOM-
uMBYHO (haumasibHyt0 06CTaHOBKY. KasaHLeBCKas
peyHas CeTb MPaKTMYECKM MOMHOCTbH COOTBET-
CTBOBa/la COBPEMEHHOM, UCK/OUas apKTuyeckoe
nobepexbe. B 3TOT nepuog chopmmpoBanmch
OCHOBHble BOAOpa3fesbl 1 mexaypedbs. CooT-
BETCTBEHHO MPaKTMYECKM B COBPEMEHHOM BUAE
CYLLLECTBOBa/T U MOA3EMHbIA CTOK. XUMUYECKNI
COCTaB NOA3EMHbIX BOA MOr ObiTb 60/ee necT-
PbIM, YTO NOATBEPXKAAETCSA MPUCYTCTBMEM B Ca-
NeManbCKO CBUTE OCTATKOB KakK MOPCKMX, TaK
N NPECHOBOAHbLIX OPraHN3mMoB, CBUAETENbCTBY-
IOWMUX 0 KoNnebaHWAX COMEHOCTU casieXxapAcko-
canemManbCKoro Mops.
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Ha onucbiBaemoil TeppuTOpUn KasaHLeB-
CKUWe peyHble LOMVHbI CYLLECTBOBAN /LWL A0
HUKHE3bIPAHCKOI O /IeJHNKOBbS, KOrJa OHU Oblnn
CUNbHO nepepaboTaHbl 1 nepeyrnyoeHsbl.

Mo3aHenIencToLEHOBOE (3bIPSAHCKOE) Ofle-
[eHeHWe Ha TeppuTOpPMUM OKpyra Hayasocb OKO/Oo
70 000 net Hasag. Wctopusa onefeHeHWs nog-
pasfenseTca Ha TPy CTagumn: HKHE3bIPAHCKMWIA
(epMaKOBCKMIA rOPU30HT) — NeJHUKOBLE; CpefHe-
3bIPAHCKUI (KapruHCKWI) — MeXrnsuman; Bepx-
He3bIPSHCKNIA (CapTaHCKWIA FOPU30HT) — NefHN-
KOBbe. ABCOMIOTHBIA BO3PACT HMKHE3bIPSHCKOTO
onefeHeHus — 35400+300 neT, BepXHe3bIPSAHCKO-
ro — 9200£40 net [Apxunos, 1971]. OTnoxeHus
3bIPSHCKOIO OflefleHeHNs, NPeACcTaB/eHHble Nepu-
rNALMANbHLIMU, anloBUANIbHLIMU U 03EPHbLIMU
ocafkamu, TPaHCTPeCCUBHO MepeKpbIBalOT Ka-
3aHLIeBCKME OT/IOKEHNA. KaK yXKe yKa3blBasoChb
paHee, B JO/IMHAX COBPEMEHHBIX PEK OKpyra OT-
YET/IMBO PUKCUPYETCH epPMaKOBCKO-paHHeKap-
TMHCKWIA BPe3 B CBA3W C IMALMO3IBCTATUYECKON
perpeccriei KasaHLEeBCKOro mMops. B pesynbtate
3TOr0 peyHble AONMHbI 6bIIN CUNLHO Mepepabo-
TaHbl, & 0CaZIKN NPaKTUYECKN BCE MEePeMbITbI.

Ha npoTsxeHuWn nocnegHero onefeHeHms
KAMMaT He Obl1 MOCTOAHHbLIM. [Neprognyecku
HacTynanu noTensieHns, NejHUK Tasn no Kpao,
OTCTynas Ha cesep, COKpaLlainch naowaamn Bbl-
COKOTFOpHbIX NbJ0B, CMELAINCh Ha I KiuMa-
TUYECKMe 30Hbl. TakKUX U3MEeHEHWI B KauMaTte
6bIN0 HECKONbKO, HO Hamnbonee XONOAHbIA U Cy-
pOBbIn Nepuog 6bi1 0kono 20 ThiC. NeT Hasag,
(puc. 2). B oTAnume OT camMapOBCKOro ofnefeHe-
HUS, 3bIPSAHCKOE OfefeHeHMe 3aHMMaNi0 MeHb-
LY MI0Wadb, U ero KXKHasa rpaHuua He [oXo-
avna go Cnbmpckux yeanos. STUM 06yC/I0B/IEHO
Ha/nuve 34ecb CNefoB NepurnaumanbHbIX Npo-
LLeCCOB U, COOTBETCTBEHHO, BO3MOXHOCTY 3a/10-
YXEHWS UCTOKOB OCHOBHbIX PEK OKpYTra.

BpesaHune COBpPeMEHHOM pPeYyHO ceTn u
HaKomneHne TOJLL, HOPMA/IbHOrO ansitoBKUsA Npo-
NCXOAMNIO0 B MEXCTaAuasbHble (MeX/eaHUKOBbIE)
Beka. [punegHUKOBbIE palioHbl TEPPUTOPUMN NOA-
Beprasucb 06BOAHEHUIO BOLAMU MOAMNPYAHbIX
03ep W NONOBOAHO-/TEAHUKOBbLIX Pa3/iBOB BO
BpemMs oflefileHeHun. Pa3sutue n opmrposaHmne
Kak peyHoi ceTu, TakK W MOA3EMHOr0 CTOKa Mpo-
NCXOAM0 NOA HECOMHEHHbIM M 3(EKTUBHbLIM
BNVAHWEM KMMATUYECKUX U 3BCTATUYECKUX
(haKTOpPOB W OKOHYaTe/IbHO 0()OPMUNOCH B Ha-
yasie rofioLeHa He paHee 8-9 TbIC. NeT Hasag,

CoBpeMeHHble Mep3/10THO-
rMaporeosiornyeckme ycroBms

B pe3synbTare HEO4HOKPATHbIX OfnefeHe-
HWI, TPaAHCTPECCUA 1 Perpeccuin apKTUYecKoro
MOpPS B YETBEPTUYHbLIA Nepnog npomepsaHue
FOPHbIX NMOPOA U TUMbI CTPOEHNUSA MEP3/bIX TOMLL,
MMEIT APKO BbIPXXEHHOE LUMPOTHOE Hanpas/e-
Hue. Kak y)e 0TMeyanocb paHee, COBPeMEHHOe
CTPOEHVEe Mep3/10Tbl 06YCNOB/IEHO MOTEMN/IEHNEM
B CPeAHE3bIPAHCKUI MeXTNsauman, KoTopoe u3-
MEHMWN0 TemrnepaTypHoe Nnosne MOLLHOW BEYHOM
MepP3/10Thl, CYLLECTBOBABLUEA CO BPEMEHU HUMX-
HEe3bIPSHCKOro NoXonofaHuns, fo ryouHbl npu-
MepHO 400 meTpos. K tory ot lNonspHoro kpyra
3TO NPWBENO K MPOTavBaHUIO BEYHOMEP3/bIX
nopog ceepxy ao 100-200 m [3ybakos, 1972].
Hvxe XOTA M coxpaHuiachb TOALWA Mep3/ibiX
nopog, HO UX Temneparypa MoBbICUIACh MOYTU
[0 0°C. bBonee Menkune UUKbl KonebaHus Tem-
nepatypbl OKa3blBa/M TEM MeHbLUee BAUSHUE,
yem Kopoue Obln UX Mepuog U MeHblle aMnaun-
Tyaa. Tak, nocnefosaBluee 3a MOTenjeHnem
BepXHe3bIPAHCKOE MOX0N0AaHNe NMPOHUKNO0 Ha
rny6vHy nuwb 130-150 M, copmmpoBaB [BYX-
CMOVHYHO Mep3/10TY, BEPXHWUIA CNOW KOTOPOW Ha-
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Puc. 2. KnumaTtnueckme nameHeHns B Cnbupm 3a nocnegHue 50 Tbic. NeT.
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yMHaeTca OT MOBEPXHOCTWU 3eM/IN U OTBEYaeT
COBPEMEHHOMY K/IMMATy, & HUXHWUIA ABnseTcs
OCTaTKOM JpeBHEN PesIMKTOBOIA Mep3NoThl.

B pe3synbTare COBMECTHOIO BO3LENCTBUS
YyKa3aHHbIX (DaKTOpPOB Ha TeppuUTOpUM OKpyra
Bblgensotcsa [MankuH, 2001] Tpy 30HbLI MHOrO-
netHemep3nbix nopog (MMI):

1) 30Ha CNUTHOrO 3a/IeraHns MOLLHbIX CO-
BPEMEHHbIX U ApeBHUX (L4OrofoLeHOBbIX) MHO-
rofieTHEMep3/bIX NOPoL;

2) 30Ha pa3o0bLLEeHHOro 3asieraHns CoBpe-
MEHHbIX 1 [PEBHUX MHOTO/IeTHEMEP3/IbIX MOPOL,;

3) 30Ha rny6boKoro 3aneraHus LpeBHUX
MHOTO/IETHEMEP3/IbIX NOPOS,

CeBepHas MoN0OBMHA PaBHUHHOW 4YacTu
Tepputopun (NPUMEPHO CeBepHee LLIMPOTbI 66°),
a TaKxe MonapHblil Ypan n Mpuypanbe no ne-
BoGepeXxbto p. O6M OTHOCATCA K 06/1aCTW CUT-
HOrO 3aneraHnsi COBPEMEHHON N fpeBHel Mep3-
notbl. JlMwb B J0NMHAX Hambonee KpyrnHbIX pek
O6u, Hagbima, Mypa 1 Tasza mMep3nas Tonwa
MMeeT [ABYXCNOWHOe CTpoeHue. Temneparypa
MMIT nosbiwaercqa oT —8- —9°C Ha cesepe
fAmana 1 NblgaHckoro nonyoctposa Ao —1- -3°C
B HOXKHOWM 4acTu 30Hbl 1 fo0 —2-0°C Ha y4yacT-
Kax [IBYXC/IOMHOro CTPOEHWUs MHOrO/IETHEMEP3-
nblX nopog. MNonspHoypanbckas ropHas rpsaja
XapaKTepu3yeTcs OAHOCMOWHbIM CTPOEHNEM
MMTI. TemnepaTypa ux coctaenget —2- -5°C.
Ha lNMonapHom Ypane mowHocte MMIT yBenu-
4MBaeTCA OT NOLHOXWA FOPHON rpagbl K ee oce-
BOM 4acTu. BaXHEMLWMM 3/1eMEHTOM reoKpumo-
NOTNYECKOR 1 TUAPOreosiornyeckolri 06cTaHoBKM
ABNATCA YUYaCTKM pacrnpoCTpaHeHnsa TasibIX no-
poA — Tanvku. OHKU pasBUTLI NOL pPycnaMn Hau-
60nee KPYMHbLIX HEMepeMep3aroLLmnX peK 1 03ép.
Ha 6onblueli yactn Tepputopumn fAmana, B npe-
fenax KasaHLeBCKOW paBHUHbI, BTOPOW U TpeTb-
el MOPCKMX Teppac, NepBOW-TPeTbel naryHHo-
MOPCKMX W HafNONMeHHbIX Teppac [YHupuum-
poBaHHas..., 2000], a Takxe B noimax 60/b-
LUIMHCTBA PeK MOLLHOCTb Mep3/biX TO/LY, U3mMe-
HaeTcA oT 150 go 300 m (B 60MbLINHCTBE Cy-
yaeB OHa cocTtasnseT 200-280 m). Ha blgaH-
CKOM MONyOCTPOBE Mep3/ible TOMWN C ryoum-
HOW 3aneraHns nogowwsbl oT 300 go 400 M Mme-
0T NPENMYLLECTBEHHOE pa3BUTME N MOTYT CUK-
TaTbCA XapakTepHbIMU A/18 3TOW TEPPUTOPUMN.

Ha Ta30BCKOM MOMyoCTPOBE Ha MepBbIX,
BTOPbIX W OTAE/NbHbIX y4yacTKaxX TPeTbUX fa-
r'YHHO-MOPCKMX Teppac MOLLHOCTb MHOrO/IeTHe-
Mep3/bIX TOMLW, 06bIYHO He npe.bliwaeT 300 M.
FO>KHas YacTb TEpPUTOPUM OKpYyra pacrosioXkeHa

B 30He pa30ObLLEeHHOro 3aneraHusi COBPEMEHHOM
N LpeBHE MHOroneTHein mep3noTbl. Mo Xapak-
Tepy BepxHero cnoa MMI1 30Ha genutcs Ha
ABe noa3oHbl. CeBepobopeasibHas Moj3oHa Xa-
paKTepu3yeTcs pacnpocTpaHeHWEM COBPEMEH-
HbIX MEepP3/bIX TOJILL, Ha BCEX 3/IeMeHTax pefibe-
(ha B MWHepasibHbIX U OpraHoreHHbIx (Topa)
nopogax. CnnowwHOCTb Mep3/bIX NOPOL B NiaHe
HapyLlaeTca 34ecb TasmKamu, nNpuypoYeHHbIMU
K 03épaM, BOAOTOKaM W MecyaHbiM rpyHTaMm.
BepxHuid cnoii 3aneraet OT MOAOLUBbLI AeATe lb-
Horo cnos (uHorga rnyéxe — ¢ 10-15 m) go rny-
6UHbI 60-70 M. MOLLHOCTbL €101 06bIYHO COC-
TaBnseT nepeble [AeCATKW MeTPOB, UHOrAa A0
80 M. Hwxe, fo rnybuHsl 90-150 M, 3aneraroT
Tasible Mopofbl, a 3aTeM HaYMHAETCA PENUNKTO-
Bas Mep3n0Ta, MoAOLLIBA KOTOPOW OTMeyeHa Ha
rny6uHe o 300 M 1 6onee. MOLHOCTb penK-
TOBOI MEP3/10M TONLLUM AocTuraet 95 m.

[ns BepxHero cfos KXXHob6opeanbHOWA
NoL30HbI XapakKTepHa OCTPOBHAas MHOIO/ETHASA
Mep3n0Ta, KOoTopas BCTPeYaeTcs TO/bKO B opra-
HOreHHbIX nopogax. MviHepa/ibHble NOPOAbI, He-
3aBMCMMO OT JIUTO/MIOTMYECKOr0 COCTaBa, BCerga
Tanble. PefIMKTOBasA Mep3soTa 3aneraet npumMep-
HO Ha Tex e rnybuHax, 4to 1 B ceBepobopeasb-
HOI 30He (90-150 M), 1 MMeeT CoMoCTaBUMYIO
MoLHocTb (Ao 100 m B paiioHe T. Hos6pbCKa).

Ob6nacTb rny6b0oKoro 3afieraHns ApPeBHUX
MHOrO/IeTHEMEP3/bIX MOPOJ, Pa3BUTa Ha OrpaHu-
YeHHON naowaamn B fonuHe p. O6M OT HXKHON
rpaHmubl okpyra (noc. KasbiM-MbIC) A0 CAnsHWS
BonbLuoin n Manoin O6u, a TakKe B BEPXOBbSIX P.
KyHosart. CoBpemeHHble MMT BCTpeyatoTcs 34ech
NNLWb PeAKUMU OTAE/bHBIMU NATHAMMW B aHOMaJ1b-
HbIX MPUPOLHBIX YCNOBUAX MO0 Kak nepeneTku.

Takvum 06pasom, B NsiaHe 1 B paspese OT-
YEeT/IMBO OTC/IEXMBAKOTCA NIeAHUKOBbIE COObLITUSA
NO34HEero naeicToLeHa-ronoLeHa, chopmmpoBas-
LU1e YCNOBMA MOBEPXHOCTHOIO W PEYHOro CTO-
Ka ceBepa 3anafHo-Cnbumpckoro merabacceiHa.
Oco6eHHOCTN pacnpoCTPaHeHUs U CTPOEHUS
MHOTO/IeTHEMEP3/bIX NOPOA U FMAPOreonoru-
yeckux ycnosuii [Cokonosa, 2000] opmupytoT
B KPWO/IMTO30HE OKpyra NATb rMAporeonormyec-
KX paiioHoB (puc. 3).

[nsa nepBOl 30HbI XapaKTePHO KOMMYecT-
B0 MMTI1 ot 10 go 30 %, npv mogyne noa3emMHo-
ro ctoka 3,5 n/c KM% BO BTOPOI 30He [aHHble
Xapaktepuctukn coctasnatoT ot 30 go 70 % u
2,5 n/c KM? COOTBETCTBEHHO. B TpeTbeil 30He
npoueHtT MM ysenuumeaetca o 90 % npwu
yMeHbLUeHU Mogynsa cToka o 1,5 n/c km? Ce-
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BEpHee, B 4eTBepTOl 30He (puc. 3), coaepXaHue
MMI coctasnset ot 90 go 100 % npu mopy-
ne cToka okono 0,5 n/c Km?. Ha KpaiiHem ceBe-
pe pacnpocTpaHeHa NATas 30Ha MOHOUTHOM
mep3n10Tbl co 100 % copepxkaHnem MMIT n npa-
KTUYECKN OTCYTCTBYHOLLEM MOL3EMHOM CTOKE
(< 0,05 n/c km?).

MepBas 1 BTOpas 30HbI NMPVMEPHO COOT-
BETCTBYIOT 30He Pa30ObLLUEHHOMO 3a/eraHns co-
BPEMEHHBIX W APEBHUX MHOTrO/eTHEMEP3/bIX MO-
poA (OCTpOBHAasA Mep3/ioTa), OCTasibHbIE TPU 30-
Hbl ABNAKOTCA PaliOHOM MPaKTUYECKU MOHOMUT-
HOro 3asieraHns Meps3/oTbl U COOTBETCTBYIOT
NPUMEPHbIM FpaHuLaM BEPXHENIeNCcTOLEHOBO-
ro OnefieHeHns.

Kak y>xe yKa3blBa/ioCb, XapakTepHOR 0Co-
6EHHOCTbIO XMMWYECKOr0 COCTaBa MpPecHbIX
NoA3eMHbIX BOJ BEPXHero ataxa 3anafgHo-Cu-
6upckoro merabacceiiHa SBNSETCA UX HW3Kas
(BNNOTbL A0 YNbTPanpecHo) MUHepanm3aumns un
APKO BblpaXKeHHas nJowafHas y BepTUKaibHas
30Ha/IbHOCTb. PaccmaTpusas reonornyeckyro
NCTOPUIO pa3BUTUSA 6acCeliHOB CTOKa, MOXHO
cfienatb BbIBOA, YTO OCHOBHbLIM (hakTOpOM ¢hop-

Puc. 3. PalioHMpoBaHue Tep-
putopun Amano-HeHeuKoro aBTo-
HOMHOI0O OKpyra no 0CO6eHHOCTAM
pacnpocTtpaHeHns MMI1 n mogyns
Mof3eMHOro CTOKa.

MWUPOBaHUA HU3KOW MUHepanu3aLmmn 1 LWMPOTHO-
KOHLIEHTPUYECKOW 30HaNbHOCTY NOA3EMHbIX BOJ,
OT MNPecHOW A0 YNbTpanpecHON ABASIOTCA NPO-
LLeCCbl KPMOTeHHOW MeTaMopgu3aLmm noasem-
HbIX BOZ BCNeACTBME MHOMOKPaTHOro npomMepsa-
HWS N OTTaMBaHWS OT/IOXKEHWUI BEPXHEro 3aTaxa
[Anekcee, 2000]. MNMpy NpaKTUYeCKN OKOHYa-
TeNbHO C(HOPMMPOBABLLEACA CUCTEME CTOKa Ce-
BEPHbIX PEK N COOTBETCTBEHHO MOA3EMHOI0 CTO-
Ka [aHHOrO pervoHa B KOHLE NneicToLeHa-Ha-
yasie ronoueHa, Nnof3eMHble BOAbl HEOAHOKPAT-
HO MPOMOPaXXMBA/INCb B TEYEHME HUKHE3bIPSH-
CKOr0-BEPXHE3bIPAHCKOIO NIeJHNKOBbIX NEPUOLOB
“ MPOMbIBA/INCb Ta/0BO-NaBOLKOBLIMU BOAAMM
B MeXINALMabHble Neproabl.

Mo paHHbIM [BaHOB, 1987] B npouecce
(hOpMMPOBaHMS XMMUYECKOro COCTaBa Moj3eM-
HbIX BOZ Ha OMNWCbLIBAEMOW TeppUTOPMU MPOMUC-
XOLM/IN HEOLHOKPATHbIe Npouecchbl MeTaMopdu-
3alMn XMMUYECKOro cocTaBa 3amep3atolmx u
TaNblX BOA, B TOM 4YuUCNe: a) KPUOTeHHOe KOH-
LleHTpupoBaHue (NocnefoBaTeNlbHbIA POCT BeU-
YMHBbI MUHEpanu3aunmn 3amepsaroLiein Boabl);
6) HanpaB/eHHOe U3MeHEHNe XUMMUYECKOro coc-
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TaBa NbJOB W BOA, UCMbITaBLUMX XOTH Obl O4UH
LMK 3aMep3aHue-TasHue; B) Ce30HHOe nepepac-
npeAeneHne N yMeHblUEeHe NOHHOTo (XMMUYec-
KOro) CTOKa peK B pe3ysibTate XeMOreHHOro oca-
XIEHVSA KPUOreHHbIX 0CaAKoB (MUHEPasIOB B BU-
[ie Conei, rmapoKC1A0B, OPraHOKOMI/IEKCHBIX CO-
eIMHEHWI); T) ONPeCHeHne NbAOB NpU KX Tas-
HUK; 4) hopMMPOBaHUe MMAPOXUMUYECKONR CTpa-
TUPVKALMN B KOHTUHEHTA/IbHBIX M MOPCKMX BO-
[0emax npu TasHUM nxX NeAsaHoro NoKpoBa; €) ak-
Kymynauus CaCO, M pacTBOPUMbIX COEAMHEHUIA
B MOPCKWX, HaNeAHbIX, NeAHUKOBbLIX W MOA3eM-
HbIX NbJax; X) KonebaHus coneHocTy Bog Mu-
POBOr0 OKeaHa B TbICAYENETHEM LMKIE KaK pe-
3yNbTaT M3MEHUMBOCTU COCTOSAHWS O/EAEHEHMS.
B utore, Ha 06weM (hOHe HU3KOWA MUHe-
panusayuu (70-150 mr/gm3) ans nogsemHbIX
Bog AHAO npocnexunBaeTcd YeTKO BblpaXkKeHHas
rMapoxmmmnyeckas 30HanbLHOCTL [VIBaHOB U Ap.,
1998; CmoneHues, 1989]. B HanpaeneHum ¢ tora
Ha CEeBep YBeNMYMBAETCA KOMMYECTBO Mep3/bIX
nopog, NPOHWULAEMOCTb MOPOZ MOHWXaeTCs, YT
B YCN0BMsX 6onee 3aTpygHEHHOro BOLOOOMeHa
yBennynBaeT Bpems B3auUMOLEWCTBUA BOAbI C
nopofamu 1 NPUBOAMT K 60nee MHTEHCUBHOMY
BbILLIEIAYMBAHNIO KATWOHOB. [JOMONHWUTENBHO Ha
AAaHHbIN (DaKTOp HakKNajblBaeTca WU BAUSHUE
6onee HU3KUX Temnepartyp, YTO, KaK WU3BECTHO,

MPUBOAUT K OCAXAEHUIO KapbOoHATOB KasibLmsa W
HaKOM/IEHNIO B pacTBope KapboHaTOB MarHus
[LWBapues, 1978].

Ecnv o6patuTbCs K PUCYHKY, TO MOXHO
BUAETb, UTO TPEHL, U3MEHEHWS COAepXaHWUs Mar-
HUA VMEET aHa/IorMUHYH0 Hanpae/IeHHOCTb C tora
Ha cesep (puc. 4).

B ceBepHOM HanpaB/fieHUW OTMeyaeTcs U
POCT cofepXKaHus Cyrnb(aToB 1 X10pa, KOTopble,
Kak onpefeneHo uccnegosaHuamy H.IN. AHucu-
MoBOI [1981], ABNAOTCA MHAMKaTOpaMmK Mpo-
LLeCCOB MpAMOro KpuoreHesa. Cnefibl NpsAMoro
KPMOreHHOro BbIMOPaXUBaHWS B BEPTUKaIbHOM
paspese MOXHO BUAETb U B MOBbILIEHUN COAep-
XXaHWA coneli B HMXKHEW YacTu BEpXHEMesi0BO-
ro-4eTBePTMYHOIO BOLOHOCHOIO 3Taxa. 3[ech,
B OTHOCUTENIbHO BOJOHOCHOM BepxHernaneoLe-
HOBOM ropu3oHTe (TnbelicaIMHCKas CBUTA), MU-
Hepann3auma noL3eMHbIX BOA B psije Clly4yaes
nosblwaetcs ao 0,7-1,5 r/ame.

CnepfoBare/bHO, yBe/MyeHne OTHOCUTE/b-
HOro COAepXXaHWA MOHOB HATPUA U MarHua u
YMEHbLUEHNE MUHepann3aumm noA3eMHbIX BOA
C YMEHbLUEHNEM WUHTEHCUBHOCTM BOLOOOMEHa
ybeanTeNnbHO yKa3blBalOT HA POnb NPOLECcCcoB
KpuoreHesa B (hOPMUPOBAHUN TMAPOXUMUYECKNX
YCNOBUIA KPUONUTO30HbLI ceBepa 3anagHo-Cunbup-
CKOro MerabacceiHa.

- "\ Hosait oii\ ' -
2
¢« Toabka
0

‘\11 Q abbsaxa ‘ —

Puc. 4. Vi3meHeHVe cofepxaHua MarHus B noaseMHbix Bogax AHAO (mr/omd).
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BbiBOAbI

1. Wupokoe pasBuTue ynbTpanpecHbIX
NOA3eMHbIX BOZL BEPXHEr0 rMaporeosiornyeckoro
aTaXka 06yCcnoB/eHO 0COGEHHOCTAMM Naneorung-
pOreonorny4eckoro pasBuTusa cesepa 3anafHo-
Cubupckoro mMerabacceliHa. B yacTHOCTH, MOsIo-
[01 BO3pacCT peyHbIX LOMVH W, COOTBETCTBEHHO,
CUCTEMbI MOA3EMHOr0 CTOKa, & TakXXe MHOro-
KpaTHOe Npomep3aHune 1 oTTamBaHWe NoA3eMHbIX
BOZ MPUBENN K MPAMOI KPUOTEeHHOW MeTamop-
(hn3aumm XMMUYECKOr0o COCTaBa MoA3eMHbIX BOJ,

2. LLInpoTHOe Hanpas/ieHve TpaHCrpeccuii
perpeccuii apKTMYeCKOro Mopsi B YeTBEPTUYUHbIN
nepvoa, U3MeHeHWe MepuofoB NeJHUKOBLIX CO-
ObITWIA 1 NIOLWAAHOIO pasmepa ofiefJeHeHni cno-
cobCcTBOBa/IM (POPMUPOBAHMIO LUMPOTHO-KOHLIEHT-
PUYECKOI 30HAIbHOCTU COBPEMEHHOIO XMMUYeC-
KOro cOCTaBa MPecHbIX MoA3eMHbIX BOA,

3. BnusHne mep3noTHO-rnaporeonormyec-
KUX W naneoreorpauyueckmx ¢akTopos Ha qop-
MUpOBaHWe ¥ pasMeLLeHne MPeCcHbIX NoA3eMHbIX
BOZ KPWONMTO30HbI B HACTOSALLEE BPEMS Haxo-
OUT CBOE OTPaXeHWe B YCNOBUAX 3KCMJyaTaumu
B0OJ03ab0poB OKpyra. B yacTHOCTK, 3TO OTpaxka-
eTca B HECTabU/IbHOCTU CUCTEMbI BOZAa-Nopo-
[a, YTO MPMBOAMT K MOBCEMECTHOMY POCTY CO-
JepXXaHWsi MOHOB >Kenesa, U U3MEHEHUN OKWUC-
NINTENbHO-BOCCTAHOBUTENILHOIO NOTeHLMana npu
BOAO0OTOOPE NOA3EMHbIX BOA,
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