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B Hacrositiee BpeMsi IPOMCXOAUT COKPAIleHUe TITONAU OJie[eHEHISI TOPHBIX MACCHBOB B PE3yJIbTaTe M0-
TETIEHHS KJIMMAaTa. ITO TPUBOIUT K (hOPMUPOBAHIIO IEPUTIIAIUATBLHBIX 03P B pAiiOHaX Jerpaialiiy 0Jie/IeHEHUSI.
MopeHHbIe 03epa B re0JIOTNUeCKOM MaciiTabe BpeMeHHU HEeJI0JTOBEYHbI U, COOTBETCTBEHHO, TIPEJCTABJISIOT COOOH
JIMHAMIYHBIE U HeCTaOMIIbHBIE CHCTEMBbI. B pesyJibrare pa3pylieHns MOPEHHBIX aM0, TIOTPYKUBAOIIIX 03€Pa,
POUCXOAUT 00Pa3OBaHUE IPOPBIBHBIX MABOAKOB, KOTOPbIE MOT'YT OBITh COIIPSIKEHBI € CEJIEBBIMU TIOTOKAME., DTU
SIBJIEHVST HAHOCST MaTepPUaIbHBIH y1iepo TeppUTOPUAM, PACTIONOKEHHBIM HUKE 10 JI0JMHE, U HEPEIKO IIPUBOJISAT
K rubesn Jmozieit. B pabote paccMoTpenbl craaiu hopMHUpOBaHus Ipuie HInKoBoro o3epa Hypran (xpeber Iam-
Garapas, Cesepo-3anaanass Mourosiust). Ha 0CHOBE KOMILIEKCHBIX TIOJIEBBIX UCCJAECIOBAHUN JIaHbl OTIUCAHUS
TPAHCTPECCUBHOM, PETPECCUBHOI U ITOCTPETrPECCUBHOI (ha3 pa3BUTHS PUJIEHUKOBOTO BOJOEMA.

Kntouesvte cosa: mopennvie u npuiedHuKogole 03epa, GopMuposanue npuieOHUKO8uIX 03ep, npopvlevl
MopenHbix 03ep.

FORMATION AND EVOLUTION OF MORAINE-DAMMED (PERIGLACIAL) LAKE NURGAN,
NORTHWESTERN MONGOLIA
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The shrinking in mountain ranges caused by climate change worldwide today leads to periglacial lakes
formation in the areas of degrading glaciation. The lifetime of moraine-dammed lakes is ephemeral on the geo-
logical time scale. They are characterized by dynamic instability and are prone to outbursts. Degradation of
moraine dams often results in catastrophic outbursts. Generally, these floods are followed by mudflows. Thus,
glacial outburst floods and mud floods cause significant damage to the infrastructure and populated localities in
the mountain foothills. In this study, we present the stages of formation and evolution of a periglacial water body
on the example of Lake Nurgan (Tsambagarav, Northwestern Mongolia). Based on the results of the comprehen-
sive field research, we have described the transgressive, regressive and post-regressive phases of the periglacial
reservoir evolution.

Key words: moraine-dammed lakes, periglacial lakes, formation of periglacial lakes, moraine-dammed lakes
outbursts.

BBEJEHHNE

B macrosiiiiee BpeMst BO MHOTHX TOPHBIX paifonax — TrmdecKoM Macitabe BpeMeHn KOpoTka. BeencTsie
MIPOMCXOANT JETPAIAITIS COBPEMEHHOTO OJIeJIeHEeHNs,  Pa3pyIIeHns IJIOTHH, TTOANPYKUBAIOIINX 03€epa, Ha-
IpuBoOAAIas K GOPMUPOBAHUIO MOPEHHO-TIOAIPYA-  YUMHAeT (OPMUPOBATHCS IIPOPBHIBHOM IIOTOK, Xapak-
HBIX 03ep. JKU3Hb TAaKUX BOAHBIX OOBEKTOB B I€0JIO-  TEPUBYIONUIICS 3HAYUTETHbHBIMU PACXOJaMHU U CKO-
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POCTDIO, YTO BBI3bIBAET CXO/ celist | Bunozpadosa u op.,
2017; Yepnomopey, u dp., 2018)].

WHTepec K mpobJieMe OTacHbIX 9K30T€HHbIX TIPO-
1eccoB Ha AJiTae BO3POC B TTOCJETHUE TO/IBI B CBA3U C
KatacTpo(UUeCcKUM CITyCKOM MOPEHHO-ITO/IIPY THOTO
o3epa Maaeil. 1o cobbiTHEe IPOU30ILI0 15 nios
2012 r. B pe3yJibTaTe BBIIAJEHUS TTPOJUBHBIX JIOK-
Ilell, 4TO MPUBEJIO K PA3MbIBY KAMEHHOTO TJIeTYepa,
CJIYKUBIIETO €CTECTBEHHOU TITIOTUHOM JIJIST 03€pa, 10-
CJIeIYIOIIEMY TTPOPBIBY 03epa 1 06pa3OBaHUIO MPO-
PBIBHOTO T1ABOJIKA, KOTOPBII CTAJ IPUYNHON (hOpMU-
POBaHUS MOTITHOTO ceJieBOTo ToToka [/oxyxum, 2015].

BoJIbIIMHCTBO HAYYHBIX PAbOT, CBSI3aHHBIX C HC-
CJIeJIOBAaHUEM ITPOPBIBOB MOPEHHBIX 03€P, HAIIPaBJie-
HO Ha U3y4yeHue mpoiiecca GOpMUPOBAHUST TTPOPHIB-
HOTO TIABOJIKA, a TAK)Ke BBIABJIECHUE MEXaHU3MOB 1
(hakTOPOB, OKA3BIBAOIINX BJIMsHIE Ha Hero | Kudsesa
u Op., 2018; Emmer, Cochachin, 2013; Neupane et al.,
2019]. Torpa xak ucciaegoBanuio (GopMUPOBAHUSA
Pa3BUTHS NPUJIEIHUKOBBIX BOJOEMOB ITOCBSIIIEHO
3HAYNTETbHO MeHbIIe ybmKkauii. [opHast TeppuTo-

90°44'20"

pus Astasg CpaBHUTETHHO MaJIO U3y4YeHa B 9TOM OT-
HOIIEHWH, XOTsl, COrTacHo [ anrowxun u dp., 2016], Ha
Hell TIPONCXOIUT COKpaIlleHue MIIOTIAIN OJie/[eHEHNS,
MPUBO/ISIIEe K YBEJIUYEHUIO YUCJIAa MOPEHHO-TIO/I-
TIPY/THBIX 03€P.

ABTOPBI HAJIEIOTCS, YTO PE3YJIbTATHI TIPOBE/EH-
HBIX MICCJIEZIOBAHUN TOMOTYT JIOTIOJIHUTD TIPe/ICTaBIIe-
HUS O PAa3BUTHUU TJISIUAIbHBIX MOPEHHO-TIOIIPY/I-
HBIX 03ep Ha mpumepe 03. Hypraun (roprasg cuctema
Aunrait, xp. Ilam6arapas, Cesepo-3anajgtas MoHIo-
JIAST), STBJISTIONIETOCS TUTTMYHBIM TIPE/ICTAaBUTEIEM BO-
JIOEMOB 3TOU TPYIIIIHI.

OBBERT UCCJIENJOBAHUA

Osepo Hypran pacrosioskeHO Ha TeppUTOPUH
ropaoro maccusa Ilambarapas Anrtaiickoii ropHOi
ctpanbl (puc. 1) 1 OTHOCUTCS K TUITY MOPEHHO-TIO]-
MIPYIHBIX TOPHBIX 03ep. [locie oTcTynanus e HIKA
IperTuiin, 6epyInero Ha4aJo Ha CEBEPO-BOCTOYHBIX 1
CEBEPHBIX CKJIOHAX KYIOJOBUAHOM Bepimabl [lacT-
Yna (4208 M Hazl yp. MOPST), TJIOMIA/Ib KOTOPOTO, CO-

90°44'40"  B.A.

48°43' c.wu.

48°42'40"

Puc. 1. Cxema paiiona pa6or.

o
NEAOHWNK
QPErFTUNH

1 — BOJIOMepHbIE TOCTBHI; 2 — IYHKTHI U3MEPEHNUsT CKOPOCTEN TedeHsl; 3 — IyHKThI TAXEOMETPUYECKUX M3MepeHnit; 4 — 06J1acTh
6GATUMETPHYECKOIT CHEMKH; 5 — MPOGUIIN reopafiapHbIX 30HAUPOBAHUIL; 6 — MyHKTHI 0TGopa mpob Bobl. CHHEll JuHuel nokazan

pyueii, BBITEKAIOMWH 13 o3epa.
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I'B. [IPAAIXUHA 1 JIP.

Puc. 2. Bua na 03. Hypras u 3anpyaHyio MOpeHy ¢ JeaHuka (@), ceBepHbIi CKJIOH MOpeHsI (0).

®ororpadpun A.C. Bopomnnoii u C.B. [Torosa, asryct 2019 r. [IITpuxoBoit iummeil mokazamsl pparMenTs, (GUKCUPYIOTIIE BO3-
MOJKHBIE TIPOIILJIbIE YPOBHU BBICOKUX BOJL ¢ aDCOJIOTHOIN OTMETKO oTHOCUTEIBHO aJutunconsia WGS 84.

rnacHo [Lamowxurn u dp., 2016], cocrapser 4.94 km?,
03€po yTPAaTUJIO C HIM TIPIMOIl KOHTAKT, COXPAHUB
CBSI3b IIOCPENICTBOM [[BYX OTHOCHTEIBHO KPYITHBIX PY-
YbeB, GEPYIIUX HAYAIO HA JIETHIKE W BIAJAI0INX B
BoztoeM. OCHOBHOI CTOK C JIe/IHWKA B HACTOSIIEE Bpe-
MST OCYIIECTBJISIETCS Yepe3 TOHHEb B JISISTHOM s/ipe
Mopenbl MaJioro JieiHUKOBOTO ITEPHO/IA C YYACTKAMMU
BXO/la U BbIX0Oa Ha BbicoTe 3255 u 3185 M coorBet-
CTBEHHO. B ceBepo-3anaHO# yacTh 03epHOU KOTJI0-
BUHBI UMEIOTCSI CJIe/IbI PA3PYIIECHN TeJIa TOATIPYKH-
BaIoIIEell 03epO MOPEHBI B BUjie V-00pa3HOTo IpopaHa
(puc. 2, a). Tam ke 13 Bojl0oeMa BbITEKAET Pyyeil.

MATEPHAJIBI 1 METO/1bI

B ntoe—asrycre 2019 1. B pamKkax akcreauinm
Cankr-IlerepOyprekoro rocy1apCTBeHHOTO YHUBED-
cUTeTa HayuyHO-UCCJIE0OBATEHCKIUM OTPSIIOM ObLIN
BBITTOJTHEHBI KOMILJIEKCHBIE MCCJIeIOBAHNS palioHa
03. Hypran. O6beM 1moJieBbIX paboT MokasaH Ha
puc. 1.

Barumerpuueckue paboThl OCYIIECTBIISIINUCH C
Ha[yBHOH BeceJbHON jioku. [{sist perncrpannm riy-
OVH UCIIOJIB30BAJICS DJEKTPOHHBIN 9X0JOT-KapT-
miaorrep Garmin ECHOMAP 42c¢v (Garmin Ltd.,
Taiwan). Koutypsl o3epa onpe/essijinch ¢ MOMO-
IIBIO CIYTHUKOBOTO HpueMonHauKatopa Garmin
GPSmap64st. Cocrabienue 6GaTUMETPUYECKOI CXe-
MBI OCYIIECTBJISLIOCH B CIIENMAIN3UPOBAHHON KapTo-
rpauueckoii iporpamme Surfer 16 (Golden Software
Inc., USA).

TaxeoMmerpuueckas cbeMka pejibeda mpuopek-
HOW TEPPUTOPUN 03€P U MOBEPXHOCTHU JIETHUKA BbI-
MOJIHSJIACH € UCTOJIb30BaHUueM Taxeomerpa Trimble
M3 DR 5” (Trimble Navigation Ltd, USA). O6pa-
6OTKa JIaHHBIX OCYIIECTBJISJIACH C IPUMEHEHHEM Pa-
Hee pa3paboTaHHBIX aaroputMoB [[lonos, Boponuna,
2019].

HaburoieHust 3a ypoBHEM BOJIBI B 03€pe MPOBO-
JUJTHACH ¢ 29 WIOJIS 110 5 aBryCTa Ha BPEMEHHOM peed-
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HOM BOJIOMEDPHOM IOCTY /1Ba pa3a B cyTKU. CTBOPHI
LIS U3MEPEHUs CKOPOCTEl TedeHus1 BOAbI 1 0TOOpa
mpob Ha MYTHOCTD PACTIOIATATINCH Ha PYUbSX, Oepy-
IIUX HAYAJIO C JIEAHUKA JPErTuilH BOIU3Y X BIIajle-
HUS B BOJIOEM ¥ Ha BBIXOJ/IE BBITEKAIOIIETO U3 03€pa
pyubs. CKOPOCTb TeUeHUS OTPEEIsAIach MPU MOMO-
mu rugpomerpudeckoil Beprymku UCII-1. O6bem
AKKYMYJIMPOBAHHON BOJIBI B 03epe 3a CYTKU olpe/e-
JISLICST TIO JIaHHBIM HAOJTIOICHUI 32 YPOBHEM BOJIBI C
UCIIOJIb30BaHNEM KPUBOH 00beMOB. OlleHKa COOTHO-
MIEHUS MEXK Y KOJUIECTBOM MOCTYHATOIIel B BOJOEM
U Pacxo/lyeMoil Ha CTOK BOJIbI BBITIOJTHSIACD IO JTaH-
HBIM CYTOYHBIX HAGJIIOCHUI 32 U3MEHEHUSIMU Pac-
XO/IOB BOJIBI /IBYX BTEKAIOIINX B 03€PO PYYbEB U BbI-
TEKAIONIETO BOJOTOKA. [IpOo6BI BOJIBI HA MYTHOCTH 00-
pabaTbiBasnCh B Ja6OPaTOPUHU TEOIKOJOTHYECKOTO
MoHutoputra MHctutyTta Hayk o 3emie CIIOTY B
COOTBETCTBUU C METOAUKOIL, U3JI0KEHHON B paboTre
[ITomanosa u dp., 2006]. O160p npob 03epHOIT BOAbI
Ha M30TONHbIN aHamu3 s onpeaenenus 880 ocy-
IIECTBJIAJICS B LIEHTPATBHOI YaCTU aKBATOPUU BOJIO-
eMa ¢ pasHbIX TJIyOWH [IPU 11are 5 M, HaUMHast ¢ 10~
BepxHoctu. O6paboTKa POM3BOANIACH B 1abOpaTO-
pUM M3MEHEHWS KJIMMaTa U OKPY’KaIoIleil cpeibl
APKTHYECKOTO U aHTAPKTUYECKOTO HAYYHO-UCCIIE/I0-
Batesnbckoro uucruryra (AAHWU, C.-Ilerep6ypr)
Ha razoBoM aHammu3aTope Picarro L2120-i. B xauecTtBe
CTaHIaPTa UCIIOJIb30BAIACH [UCTUIIINPOBAHHAS BO-
nornposoanas Boga Cankr-Ilerepbypra ¢ xapakre-
puctukoii —9.79 %o 1o §'80 oTHOCHTEIBHO cTaHAAp-
ta MATATO V-SMOW?2.

Hab6monenust 3a cKopocThIo OTCTYMaHUSA OPOBKH
CKJIOHA, HA KOTOPOM Pa3BUBAETCS TEPMOKAPCT, MPO-
BOJAMJIMCH Ha IPUOPEKHBIX ydacTKax ozepa 29 nioJis,
3 u 6 aBrycra 2019 r. B 10 Toukax (puc. 3).

lFeodusnueckue nccaenoBaHug METOIOM Teopa-
JITOKAIIMY BBITIOJTHSIINCH HA 03. Hyprau 1 okpy:xaio-
NIUX €T0 MOPEHHBIX OTJI0KeHusIX. CheMKa TTPOU3BO-
Juiach oredecTBeHHBIM reopazapom OKO-2 (000
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Fny6buHa, m

Puc. 3. Barumerpuyeckas cxema o3epa Hypran.

90°44'30" B.4.

1 — nyHKTBI M3MepeHust rayOuH; 2 — GeperoBast JIMHUS; 3 — U300atThl (cedeHne 5 M); 4 — reopajiapHble MapIIpyThl U UX HOMEPA;

5 — MyHKTBI HAOJIO/IEHHIT 32 TEPMOKAPCTOM.

“Jloructnueckne cuctemsl’, Poccrst) ¢ akpaHMpOBaH-
HbIM aHTeHHbIM 6710k0M AB-400 (yacToTa 30HANpPYIO-
mux umiryJsibcoB 400 M), Busyanmmsanus u nepso-
HavyanbHasg 06paboTKa MPOBOAMINCH C UCHOIH30BA-
HEeM nporpammuoro obecriederust Geoscan32 (OO0
“Jloructuueckne cucremor”, Poccus).

PE3YJIbTATBI 1 OBCYKIAEHHNE

IIpoucxo:kaeHne KOTIOBUHBI
U TPaHcrpeccuBHas (pasa pa3BUTHS 03epa

CrpoeHnne 03epHOI KOTIOBUHBI U ee MOpdomMeT-
pUYecKHe XapaKTePUCTUKU He TOTbKO OKa3bIBAIOT
BJIMSIHVIE HA TUJPOJIOTHYECKUI PEKUM BOJOEMA, B
YaCTHOCTH, HA YPOBEHHBII U TEPMUYECKUN PEKUMBI,
HO U KOCBEHHBIM 00Pa30M CBUJIETENBCTBYIOT O TeHe-
31Ce 03epHOH yalu.

Ananus penbeda nua o3. Hypran mokasas ero
CITOJKHBIH XapakTep: yrayOIeHns YepeaytoTest ¢ BbI-
MOJIOKEeHHBIME yuacTKaMu. O6acTh HAaMbOJbITIX
ry6uH (1o 25 M) paciosiokeHa B 10KHON YacTu 03e-
pa, KOTOpasi HETIOCPE/ICTBEHHO TIPUMBIKAET K YIACTKY
3a6POHUPOBAHHOTO MEPTBOTO Jbja. V3-3a GobIeit
KPYTU3HBI CKJIOHOB C BOCTOYHOI CTOPOHBI BOZIOEMA
3HAYUTEIbHBIE TIYOUHBI HAUMHAIOTCS, KaK TIPaBILIO,
cpasy oT ypesa Bojibl. Bropoe yriy6iienne pacrosiara-
eTCs B 3aaJIHON YacT o3epa. 31eCh rIyOUHbBI IOCTH-

raioT 10 M (cm. puc. 3). B ceBepHOIi 1 ceBepo-BOCTOU-
HOH yacTax o3epa peabed ana Gosee mosoruii. Yepe-
JIOBaHNMe BIIAJMH U TIOIHATHN B TIpefiesiaX akBaTOpUH,
cormacHo [ Sumuuykuii, 2005], XapaKTepHO /I peJibe-
(ha npuseIHUKOBBIX 03€P, IOJHOCTLIO UM YACTUYHO
c(hOPMUPOBAHHBIX BO JIBITY.

O 60J1b1110#1 PoJIN JIba B (GOPMUPOBAHIKI KOTJIO-
BUHBI 03€Pa CBUETEIBCTBYIOT U PE3yIbTaThl reodu-
3UYECKUX MCCJIEJ0BAHN, BBIITOJTHEHHBIX Ha aKBATO-
puu Bogoema (puc. 4). Cyas 1o BOJTHOBOHM KapTUHE
MTOJTYYEHHBIX T€OPANOJIOKATTMOHHBIX PAa3pe30B, O]
BEPXHUMU CJIOSMU TOJIIIN JOHHBIX OTIOXKEHUH, TTPe/I-
CTaBJICHHBIX MEJIKOAMUCIIEPCHBIM MaTepuajioM (dJiio-
BUOTJIAIMATbHBIE OTIOKEHYS) U TPY6OOOTIOMOUHBIM
Marepuasiom (TeppUreHHbIE OTJIOKEHNUST, 00Pa30BaH-
HBIE 32 CYET TTOCTYTIJICHUS OCBITIA ¢ MOPEHBI JIeIHN-
Ka), pacoJIoxkeH CJI0H JIb/la ¢ BKIIOUYEHUSAMHU BaJly-
HOB Pa3JIMYHOTO pasMepa.

Ha manmmune IOHHOTO JTh/Ia YKA3bIBAIOT PE3YJh-
TaThl MOZIeTUpOBaHust. Ha mpejicTaBIieHHBIX BpeMeH-
HBIX pa3pe3ax (CM. puc. 4, 8) UMEIOTCSI MHOTOYHCJIIeH-
Hble [udparupoBaHHble BOJTHBI, c(hOPMUPOBAHHBIC
HeoHopoaHocTsamu. ['ogorpad opHol U3 HUX ya-
JIOCh CMOJIETUPOBATh B paMKaxX MO/ HAKJIOHHO-
caouctoit cpeast [[lonos, 2017]. On npuBeneH Ha
BpeMeHHOM paspese. [locaoiinoe MojiespoBanue 1o-
Ka3bIBaeT, YTO HAMJIYUIIee COOTBETCTBUE PEAIbHOTO U
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I'B. IIPAXWHA U JIP.
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Puc. 4. BpemeHHoii reopasapHblii pa3pes Mo Mapii-
pyram w7 (a), w9 (6) u wi3 (s).

1 — npsMas BoJIHA; OTPasKEHHBIE BOJHBL: 2 — OT IIPUAOHHON
4acTu 03epa, 3 — OT Teppacskl, 4 — OT GIIIOBUOIIISAINAIBHBIX OT-
Joxenntit; 5 — aucdparuposanHas BosHa. MozebHBI Toorpad
[oKa3aH MyHKTUpHoil unueii (g). [losoxenue MapiupyToB cM.
Ha puc. 3.

MOJIETTLHOTO TOA0TPAdOB IOCTUTAETCS TIPU JMAJIEKT-
pUYecKoil TpoHUIAeMOCTH cpefibl ~3.17 ej1., KoTopoe
XapakTepHo i Jibaa [Mauepem, 2006].

TakuMm 06pa3oM, € BBICOKOW CTENEHBIO BEPOSIT-
HOCTH MOJKHO T0JIaraTh, YTO 03€P0O Hadajio 00paso-
BBIBATbCs HA IIOBEPXHOCTH JIbJIA, YK€ MOTePsBIIeil
JIBUJKEHUE, PACTIONIOKEHHON HUKE JIeIHUKA TT0CTIe
KyJbMUHAIMN Majoro JeJHUKOBOTO TIEPU0/Ia, YTO
coorBercTBYyeT nureppasny okosio 1810-1820 rr. [[a-
HiowKun u 0p., 2016]. Jlajiee HacTyuia TpaHcrpec-
cuBHas (aza pazsutus 03. Hypran, koTopas xapak-
TepU30BATACh 3ATI0JTHEHNEM YAl TAIBIMU BOJIAMU C
MOCTETIeHHBIM MOBbIIIEHUEM YPOBHS BOJIbI, YBEJIH-
YeHUeM IUTOMIAJIN U rIyOuHbl BogoeMa. O THOBpeMEH-
HO HayaJoch (POPMUPOBAHUE CJIOS JOHHBIX OTJIOKE-
HU. MoniHocTb BepXHero ¢10s GIIoBUOIIAINANb-
HBIX OTJIOXKEHWH, COTIaCHO reopaZiapHbiM pa3pesam,
B PA3JIMYHBIX YaCTIX o3epa uamensercs ot 0 cm Ha
KpyThiX 710 (20 + 2) cM Ha MOJIOTUX yYacTKax JlHA.
Huske pacrionaraetcst ¢Jioit TeppUreHHbIX OTJIOKEHUI
mottHocTbio 0T 0.5 10 1 M (+2 cm). Eciu npunsars
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CKOPOCTb OCAJKOHAKOIIJICHUS I/ JTeHUKOBO-3a-
OPYAHBIX 03ep paBHOIl 0.5 MM/Tox [Ananvesa u op.,
71996], TO ciI0il TOHKOJMCIIEPCHOTO MaTepuaa Ha
JIHE 03€epa BIIOJIHE MOT 00pa30oBaThCst 3a MOCTIEHITE
200 ner.

PerpeccuBnas ¢a3a pa3BuTHs o3epa

Ha MoMeHT akcriefuinonubix pabot 03. Hypraun
MIPETEPIIESIO COKPAIIEHNE TIOMIAN U 00heMa BOIHON
Macchl, PO OCHOBHYIO (pa3y perpeccuBHON cTa-
UM, O 4eM CBUIETEJbCTBYIOT COXPAHUBIINECS B
pesbede creabl I3MeHeHUH 06beMa 1 HallPaBJICHS
CTOKa MOPEHHO-IOTIPYAHOTO 03epa. ['eomopdomroru-
yeckue HAGMOEHUs MOKAa3aid, YTO Ha CEBEPHOM
CKJIOHE 03€PHOI KOTJIOBUHBI COXPAHSIOTCS JIBE 03€P-
HBIE TepPachl, PUKCUPYIOTIHE ObILIbIE YPOBHE BOJIBI C
BbICOTHBIMU oTMeTKamu 2988 1 2991.5 M, uTo 3Ha-
YUTEIHHO BHITIE COBPEMEHHOTO YPOBHSI BOZOEMA (CM.
puc. 2, 6). C ypoBHs BepxHeii Teppacsl GepeT Havyaso
KopoTKas V-o6pa3nas 1oiMHa, Tpopesaioniast GoKo-
BOII MOPEHHBII BaJl B CEBEPO-BOCTOYHON YaCTH 03€P-
HOM KOTIOBUHBL. OTMETKa Bpe3a JOCTUTAET BEJTNIH-
HbI 2994 M, uTo mpuMepHo Ha 11 M BbITIIE, YeM coBpe-
MEHHBII yPOBEeHb BOJIbI B 03epe. B HacTosiiee BpeMst
aTa I0JIMHA He 3aHsTa BOAHBIM TOTOKOM. Ha Totmorpa-
(pmyeckoit kapre paiiona nccaenoBanusg (M 46-110),
uzgannoii B 1969 r. (macrrra6 1:100 000), o gaHHbIM
aspodorocvemin 1948—-1949 rr. (puc. 5, a), pyueii,
HaTpaBJIeHHbIH oT 03. Hypraw, pacrososken B ceBepo-
BOCTOYHOU yacTu MopeHbl. [Ipu aTom ananmms koc-
muyeckoro ciuMka Corona ot 11.08.1968 . (cMm.
puc. 5, 6) mokasaj, yTo B 9TO BPeMsl B CeBEPO-3ara/l-
HOU YaCTH MOPEHBI YiKe CYIIeCTBOBAJ PyUei, a miio-
IIajib 03epa cocrasJsiiaa 54 450 M2, T. €. ObLIIA MEHbIITE
COBPEMEHHOM. ITO O3HAYAET, YTO, BEPOSITHEE BCETO,
TU/IPOCETh Ha JAHHOM y4acTKe KapThl OTpaskaeT CH-
tyaruio 1948—-1949 rr.

[ToaTOMY MOKHO TIPEAIONOKUTD, YTO BBICOKHE
YPOBHHU 03€pa MMEJHW MECTO B WHTEpPBaJe MEXKIY
okoHvyanreM MaJioro JieTHUKOBOTO TIepUO/ia U cepe-
nunoi XX B. B nmpomesxyTre mesxay 1948 m 1968 rr.
MIPOUBOIIJIO Pa3pyIIeHne MOPEHHOTO Bajia B CEBEPO-
3anajHoi yacTu, GOpMUPOBaHIe TaM CTOKA U3 BO-
JloeMa W CHUIKeHUe ypoBHs o3epa. 1o pesysbraram
BBITIOJIHEHHO! TaXeOMETPUUECKOIM CheMKHU OBLIH
YCTaHOBJIEHBI PadMepbl 00Pa30BaBIIErOCs TPOPAHA:
MaKcHMaJIbHas IUPUHA 110 TPeOHI0 MOPEHHOM TIepe-
MbIUKH cocTaBser 165 M, no auy 30 M; rirybuHa oko-
Ji10 17 M, TUTOMIA/Ib U CPEHSISI IMTUPUHA OBLIH OTIEHEHBI
B 1640 M2 1 96 M COOTBETCTBEHHO.

Tak Kak IpPOPBIB IIPOUBOIIEJ IPU UMEIOTIEMCS
OTTOKeE BOJIBI M3 03epa (pydell B ceBepo-3amaHoOn
YaCTH MOPEHBI), TO OCHOBHBIMU (haKTOPaAMHU MOTJIU
OBITH NGO U3OBITOUHOE 110 CPABHEHUIO C TIPOITY CKHOI
CIIOCOGHOCTBIO PyCJia PYUbsi KOJMUECTBO MOCTYHA0-
1ieii B BOZIOEM BOJIbI, NGO eCTabUIM3UPYIOIIIE TPO-
[ECChI, OCJTAOUBIINE MOPEHHYTO TEPEMBIUKY.
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ITocrperpeccuonHoe pa3BUTHE BOJO0EMA

IMTocse o6pasoBanms B MOpeHe MpopaHa KOTJIO-
BHHA 03epa He OCYIINIACh OJHOCTHIO, TOBEPXHOCT-
HBIH CTOK COXPAHUJICS Yepe3 BBITEKAIONIII Ha ceBe-
po-3amnajie pyueii. BocripousBeziem jasbHeiilee pas-
BUTHE BOJOEMA M PACCMOTPUM OCHOBHBIE (DAKTOPHI,
BJIUSIIONIIE HA COCTOSTHUE MOPEHHO-ITOAIPYIHBIX
03€p, MEPBBIM U3 KOTOPBIX SBJISIETCS PEHCUM HANOJL-
HeHUsL 03ePHOL KOMIOBUHYL 8 NePUo0 Hauboivuel ao-
AAUUU.

Tak xax BeTUYNHBI OCAIKOB A TaHHOTO paiio-
Ha HEBEJIUKU U B cpeiieM cocTaBistiorT 200-300 mm
[ Omzonbasp, 2012], 0CHOBHOI HUCTOUHUK TIOCTYTLIE-
HUST BOJIBI B 03€PO — JIETHUKOBBII CTOK. ITO OBLIO
MOJTBEPKAEHO Pe3yIbTaTaMU U30TOITHOTO aHAIH3A,
coracHo KotopsiM copepxkanue 880 B Boge 03. Hyp-
raH OZHOPOAHO 110 Iy6uHe u cocrapisger 16.2 %o,
YTO CBU/ETEJIBCTBYET O TIOJHOM MPeobiaianu JIeji-
HUKOBOTO nutanus. OlenKa COOTHOIIEHUS KOIye-

7

Puc. 6. Pyueii, BoiTekatonuii u3 ozepa Hypran.

CTBa TIOCTYTAIOIIEHN B BOZIOEM U PACXO/yeMOiT Ha CTOK
BOJIBI C YUYETOM U3MEHEHUS YPOBHS 03epa MMoKa3ala,
YTO MOJHBINA 06beM aKKyMYyJIUPyeMoil B 03epe BOJIbI
B CpPEHEM 32 MEPHUOJ CYTOYHON abJIsIIIUU coCTa-
Bua 4388 M3. Ilpu aToM 06mMiT IPUTOK OLlEHEH B
10 436 M®, U3 KOTOPOTO Ha 0JII0 PYCIOBOTO IIPUTOKA
npuxoautcs 8208 M3 (79 %), a Ha pacnpeneneHHbIi
IPUTOK ¢ BOAocGopHOit momaan — 2160 M3 (21 %).
O6bem BhITeKalomeit Bogbl coctasua 6048 m3,

CpaBHUTeIbHAS OIEHKA ILJIOIIA/Iell BogoemMa 3a
nepro 1968—2019 rr. (1o cIiyTHUKOBOMY CHUMKY
1968 r. u Mo pesynbTatamMm GaTUMETPUUECKOH CHEMKU
2019 r.) nokaszaJsia yBejqudeHue MJIOMIA/[U aKBATOPUU
na 12 % 3a 51 roj1, npu 3TOM YPOBEHD BOJIbI BBIPOC Ha
3 M. Takum 06pa3om, OBLIO BBISIBIEHO, YTO B TIEPUO]T
HaubOJIbINEH BOLOOT/IAUH JIEJIHUKA KaK B CYTOTHOM,
TaK 1 B CE30HHOM acClleKTe, TPUTOK B 03ePO ObLI 60JIb-
11Ie, YeM OTTOK M3 HETO, T. €. HAalloJIHEHHe 03€epa Mpo-
UCXOUIIO OBICTpEE, YeM ero cpaboTKa.

®Dororpadun einonrens A.C. Boponunoii ¢ ogroro mecta, 06.08.2019 1., B 12:55 (a) u 14:55 (6).
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OTMeTHM TaKsKe, 4TO CTOK 13 03epa IIPOUCXOJNUT
1o ¢s1abo BBIPaOOTAaHHOMY PyCJy, KOTOPOE Ha pac-
CTOSTHUM OK0JI0 70 M OT HCTOKA PyUbsi TEPSIET OUepTa-
HUsI, ¥ BOJa HAYMHAET (UIHTPOBATHCSI B MOPEHY,
BBHUJIY Y€TO CKOPOCTH MOTOKA yMeHbiaetcst. [To mepe
YCUJIEHUST TasiHUsS TPOMYCKHAs CTOCOGHOCTL CHU-
JKaeTcst, BOJAHAST MACcCa HAUYMHAET CKAIJIUBATHCS B
MNOHWKEHUAX pesbeda, TeM caMbiM 00pasyst He60Ib-
e 03epiia U CO3/1aBasi [OMOJHUTETHHBIN MOIIOP
(puc. 6). 3ansiuBaHue 3TUX yYaCTKOB BBIHOCUMBIM U3
o3epa (HIIIOBUOTIISIITMATBHBIM MATEPHAJIOM CO BPEMe-
HEM MOJKET TIPUBECTU K CHUKEHUIO UX (DUIbTPAI[HOH-
HOI CTOCOGHOCTH U 3aTOTIEHHTO.

Bropoii ¢akTop, KOTOPBIIT MOKET MPUBECTH K
JeTPAIAINU U OCTENIEHHOMY YHUYTOKEHUIO 03€epa:
UHMEHCUBHASA AKKYMYAAUUSL MEePO020 MaAmepuald,
m. e. 3anoHeHUe KOMAOBUHDL ALIIOBUATLHOIMU, (JI0-
BUOLILAUUATOHDIMU, TPOTIOBUATOHOIMU OTIONCECHUSMU
[Bumnuyruii, 2005]. Ananus orobpaHHBIX TIPO6 MO-
KasaJl, 9TO B PYYbe, BBITEKAIOIIEM U3 BOJIOEMA, BEJIU-
YIHA MYTHOCTU IPAKTUYeCKU B 15 pa3 MeHblie, yeM
B JIEIHUKOBBIX pyubsix: 5.7 u 90.2 mr/n (B jeBOM
pyube) COOTBETCTBEHHO. B mepecuere Ha Bech miepuoj
abJISIUU KOJTMYECTBO OCAKIAEMOT0 TBEPAOTO Ma-
Tepuasia B o3epe 3a roj oieHuBaetcs B 107 T, 4to co-
craBysieT 95 % OT BCEro MOCTYMAIOIIETO C JTEAHIKO-
BBIM CTOKOM TBEPIOTO MaTepuaJa.
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Puc. 7. Pe3yabTaThl reopaniooKalii Ha y4yacTKe
Pa3BUTHS MOPEHHBIX OTJIOKEHHIA.

a — ceBepHbIii Geper o3epa: 1 — rpaHKIA CYXUX U BIAKHBIX T10-
POIL, 2 — TPaHUIIA BIAKHBIX U MOJACTUIAIONINX MEP3JIbIX TIOPOT;
6 — ceBepO-BOCTOUHBIIT GepeT: SIPKIEe OTPaKEH st Ha Palaporpam-
Max (BbIJeJIEHbI IIlyHKTHPOM) COOTBETCTBYIOT IIOJIOKEHUIO Jie-
JISTHBIX JINH3.
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Tperuil hakTop — ycmouuusocms nOONPYICUBA-
10Uetl NIOMUHBL, KOMOPAsi 80 MHOZOM ONPeOesiemcs.
PUILMPAYUOHHDIMU U MEPMOIPOSUOHHBIMU NPOUECCA-
MU, BPOMEKAUUMU 8 Mene OambbL.

B mportiecce moseBBIX nccaenoBaHuil GUIAbBTPa-
M Yepe3 MOPEHy BBIABIEeHO He Obito. OHaKo, Kak
M3BECTHO, BHYTPU MOPeH MaJioro JIeIHUKOBOTO Tie-
puo/ia MOTYT co/lepsKaThCs siipa “MepTBOTO Jbaa”
JnbO Mep3Jblil TPYHT, KOTOPBIE MPU OTTAWBAHUU
[PUBOJSAT K CTPEMUTENBHOMY Pa3PYIIEHUIO TOPOJI
[Korup, Tweed, 2007]. Cornacuo | Chistyakov, Ga-
niushkin, 2015], B mocjiesHye To/bl B CBSI3U € HOTEII-
JIeHUEM KJIMMaTa TIPOIECChl TEPMOIPO3UN 3HAUM-
TEJIbHO aKTUBU3UPOBATUCH B ropax Autas. Tak, B
CEBEPO-BOCTOYHOM YaCTH CKIIOHA UCCIELyeMO 03€ep-
HOU KOTJIOBUHBI OBLT 0OHAPYKEH YIACTOK C aKTHB-
HBIM BbITauBaHUEM W OOPYIIEHUEM IPYHTA, YTO CBHU-
JeTeJbCTBYET O 3HAUYUTETbHOM Pa3BUTHU TEPMO-
9PO3UU B MEPUOJ YCUIEHHOH abmusaiuu. B Teuenne
HeJIeTW TIOJIEBBIX paboT MaKCHMaJbHOE CMEIICHUE
KPOMKU OTHOCUTETHHO PEIlePHBIX TOYEK COCTABUIIO
2.18 u 1.54 M st Touek 4 1 5 COOTBETCTBEHHO (CM.
puc. 3), ipu cpentem suaderuu 0.65 m.

[TpoBenennbie reobusudecKue UCcae[0BaAHU
MOATIPY KUBAOIEll MOpeHbI (TeopasiapHoe mpodu-
supoBanue Ha yactore 400 MI'1m) mokasasnu, 4To B
rpeziesiax MpaKTUIeCKU BCell N3y4eHHON TOJIIIH TTPO-
CTIESKUBAETCS TPAHUIIA CYXHX U ITOJICTUIAIOIIIX BO/IO-
HACBIIEHHBIX OTJOKEHUN Ha TIyOUHE 0KOJIO 2 M
(mmdpa 1 va puc. 7, a). Huke rmepBoii TpaHUIIBI TTPO-
XOJIUT ellle OTHA C MeHee KOHTPACTHBIMU OTPaKeHUsI -
mu (nudpa 2 Ha puc. 7, a). C 60JIbIIOIi CTEIIeHbIO Be-
POSITHOCTH OHA MOKET OBITH CBSI3aHA C TIEPEXOHBIM
CJI0EM MEK/Y BJIQJKHBIMY ¥ MeP3JIbIMU TIOPOJAMU C
BKJIIOUEHUSIMU JInH3 Jibga. O6acTh KOHTPACTHBIX
orpakeHuit (cM. puc. 7, 6) COOTBETCTBYET MPE/IIO-
JIOKUTEIBHO KOHTAKTY (hparMeHToB MorpeGeHHOTOo
JIETHUKOBOTO JIbZIA C OKPYZKAIOIIIMMI BOJIOHACKITIECH-
HBIMU TIOPOJIaMU B Pe3yJIbTaTe UX CE30HHOTO OTTaM-
BaHus. IIpenesnbHas rryGuHa UCCIeI0OBAHNS MOPEH-
HBIX OTJIOKEHUH METOJOM T€OPAJAMOJOKAIUN C UC-
moJib3yemMoit antennoit Ab-400 cocraBuiia okoso 5 M,
YTO CBSI3aHO € GOJBIIIM COIEPKAHUEM TTPOBOJIATIEH
TJIMHUCTOM COCTABJIAIONIEN B IOPOJie U, KaK CJIe]I-
CTBUE, PE3KUM 3aTYXaHUEM 2JIEKTPOMATHUTHOI BOJI-
HbI C TJIyOUHOIA.

Hanuuune rpanuifel CyXux M BIAXKHBIX MTOPOJ
HOJTBEP/KIAETCS HATYPHBIMU HaboeHusiMu. Ha
puc. 8, a, 6 mpuBeieHbl poTorpadun CTeHKH OOHAKE-
HUS HETOCPEJCTBEHHO Ha YYACTKE BBITTIOJTHEHUS T€O0-
PaIUIOKAITMOHHON ChbeMKH. ['eopanoIoKainoOHHBIN
npoduIIb MPOXOAUI TIAPAJLIETbHO KPOMKE 0OPBIBa,
npruMepHo B 2 M oT Kpad (cMm. puc. 8, 8). [lomoxenne
PYJIETKH COOTBETCTBYET IIEHTPY PO,

Taxum 06pazoM, Ha MOMEHT 9KCIEAUITHOHHBIX
UCCIIEIOBAHU B TEJI€ MOPEHBI 10 TIIYOHUHBI 5 M OT O~
BEPXHOCTH He GBIIIO OOHAPYKEHO KPYITHBIX JIEISTHBIX
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JIMH3, TIPOTAaBaHie KOTOPhIX MOIJIO Obl IPUBECTU K
00pa3oBaHMIO BHYTPEHHNIX KaHAJI0B cToKa. Ha riyou-
He 2.5-2.8 M OT TIOBEPXHOCTH MOPO/Ia HAXOIUTCS B
MEP3JIOM COCTOSTHUU U, BO3MOKHO, BKJTIOUAET OT/IE]Th-
HbIE JIMH3BI JIb/IA, IPOTAuBAHUE TTOCIETHUX (POPMHU-
PYeT BOJIOHACBIIIEHHbIN CJIOW CE30HHOTO OTTAanBa-
HWSI, PacIioNIOKeHHBIN BhITTe. YacTh MOPEHHOIT TIepe-
MBIUKH, HAXO/ISIIIENCST HUKE YPOBHS BOJIbI, OUE€BU/THO,
TaKke HaXOAMUTCHA B “cTabuabHOM” COCTOAHUM, TaK
KaK CJIeJI0B IOJAMOPEHHOI abIsIUu 1 9PO3UH BbISIB-
JIEHO He ObLIIO.

3ARJIOYEHUE

AHATN3 TONYYeHHBIX PE3yJbTAaTOB TO3BOJISIET
BBIJIEJIUTD TATIBI PA3BUTHS MIPUIEIHUKOBOTO 03€Pa 1
daxTopsl, Bausionne Ha 3ToT npoiiecc. Kak mHorue
o3epa aToro THMa, 03. Hypraun mocse Havana dhopmu-
POBaHUS TIPOIILIIO TPAHCTPECCUBHYIO CTAUIO PA3BU-
TUSI, IJTUTENbHOCTh KOTOPOU aBTOPAMU OI€HUBAETCSI
mopsizka 150 ser. B aToT epuon npousomniio hopmu-
pOBaHUe KOTJIOBUHBI 03€Pa 1 3aMI0JTHEHNE €€ TaTBIMI
JleHuKoBbIMU Bogamu. [Ipoiizs craguio 3aposkaerst
Ha TTOBEPXHOCTU “MEPTBOTO Jib/ia”, BOJIOEM B UTOTE
meperies B MOpEeHHO-TIOATpYAHBIH. Ha atom aTame
OTIpeIeJISTIONIUM (PAKTOPOM CTAJIO KOJUYECTBO HIOCTY-
MAIOIIEeT0 JIEHUKOBOTO CTOKA. ABTOPBI I10JIaTaIOT,
9TO B 9TOT TIEPUO/] BECH CTOK C JIEHIKA TIOCTYIIAI B
03€po, UTO U IIPUBEJIO K €r0 HAMMOJHEHUIO [0 MaK-
CUMaJIbHO BO3MOKHOTO ypOBH:. [IpOphIB mozmnpyxu-

0

Puc. 8. ConocraBienne HATYPHbIX HaOJIIOeHMI
(a, 6) ¥ JaHHbIX reopaguoIOKaIuH () Ha ceBepo-
BOCTOYHOM yYaCTKe MOPEHbI B IPHOPEKHOIT 30HE
03. Hypran.

6, 6 — IIYHKTUPHOII JInHUel 0003HaueHbl 0ObeKThI (JINH3A
U TIPOTSIUKEHHAs! TPAHWUIA CYXUX M BOJIOHACHIEHHBIX 110~
POJL), 3apEruCTPUPOBAHHBIE KaK [TPY BU3YATbHBIX HAOJIO/IC-
HUSIX, TAK U HA PaIaPOrpaMMe; 6: 1 — TpaHuIa MEK/Ly CyXUMU
U BOJOHACBIIIEHHBIMU TTOPOAAMHU, 2 — IPAHUIA MEKILY
BJIQKHBIMU U MEP3JIBIME TIOPOIAMH, 3 — JIMH3bI BOJOHACHI-
IEHHBIX [TOPOJL.

BaloIeil MOPEHbI, KOTOPBIi MPUBEJ K YaCTUIHOMY
CITYyCKY 03epa, sABJIseTcs ceyionieit ¢has3oi, Takxke
XapaKTePHOI /IJisi MHOTUX 03€eP JIAaHHOTO THUIIA, U OT-
HOCHUTCS K perpeccuBHoii ctaaun. [Ipotecc, BeposiT-
HO, IPOTEKAJI JOCTAaTOYHO OBICTPO, U, CYAs 110 hopMe
1 pasMepaM 0Opa3oBaBLIerocs Ipopana, oH GopMu-
poBaJICs 3a CUET IepesinBa 03ePHBIX BOJL Yepe3 Ipe-
GeHb MOpEHbI U pasMbiBa ee Tesa. OCHOBHBIMU (hak-
TOpaM¥ 3/1eCh BBICTYTIUJIN JIaBJIE€HME BOJIBI HA TEJIO
IJIOTUHBI ¥ YCTOMYMBOCTD TTEPEMBIUKH, HA KOTOPYIO
MOTJTH TIOBJIMSITH KaK BHENTHNE BO3/1ecTBUS (celic-
MUYecKast aKTUBHOCTD ), TaK U MTPOIECCHI BHYTPH ca-
Moit Mopenbl. K rocsieinum rpesxjie BCero OTHOCSTCS
(uapTparus u nporanBaHue Mep3Jsioro rpyaTa. OT-
cyTcTBUe (110 JaHHBIM TeO(DU3NIECKUX HCCTIe0Ba-
HU) KPYITHBIX JIETHUKOBBIX “siiep” B BEDXHEM -MeT-
POBOM CJIO€ HEHAPYIIIEHHON YacTH MOPEHBI U CJIENIOB
norpeGeHHOTO Jibjla Ha GOKOBBIX CKJIOHAX IIPOPaHa
MO3BOJISIOT UCKJIIOUNTD 9TOT (haKTOp AecTabuansa-
1MUY TIJIOTUHBL. YacTUYHBIH, a He TIOJIHBIN CITYCK 03epa
00BSICHSIETCS TIPESKJIE BCETO TEM, YTO KOTJIOBIHA 3Ha-
YUTEIbHO yIiIybjieHa B pejabed.

[Tocsie pazpyiiienust YacTu MOPEHHON TT€PEMbIY-
ku 03. Hypran mepenuio B cTainio MeJJIEHHOTO Ha-
MOJTHEHUS. 3a UCTEKIIee BpeMsI TLIOINA/b 03epa yBe-
Juuniach Beero Ha 12 %, npumepno Ha 0.2 % B TOI.
Ha cxopoctb 3aroiHeHus BAUsieT HAJIMUKE CTOKA U3
o3epa u TOT (haKT, YTO B HACTOsIIEe BPEMS 3HAUM-
TeJIbHASI YaCTh JIE[ITHUKOBOIO CTOKA He TOCTYIAEeT B
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03€epo, a yXoAUT u3 bacceiiHa yepes JeJsaHOl IPOT
Ha BbicoTe 3185 M, maBas Havasno p. perruiin-Tour.
B 1esioM MOKHO cKka3aTh, YTO HA CETOAHSIIIHUN [€Hb
03epo KBasUCTaOUIIbHO.

He6ompuioii mepuos HabaogeHnii 3a pEKUMOM
BOJI0EMA, K COKAJIEHUTO, HE TIO3BOJISIET C BBICOKO
CTeTeHbI0 HAJIE}KHOCTH IIPOTHO3UPOBATH €r0 JAJIb-
Helfllee pasBUTHE, OXHAKO CJeayeT 0OpaTUTh BHU-
MaHUe Ha HEKOTOpPble TEH/IEHIINU, KOTOPble B OII-
pelleJIEHHOM COYETAaHWU MOTYT TOBJUSATH Ha XOJI
IBOJIIOIUY BOJIOEMA W BEPHYTh €T0 B aKTUBHYIO
TpaHCTPeCCUBHYIO (hasy:

— c1ab0 pasBUTHIA B HACTOsIIEe BPeMs KaHaJ
CTOKA W3 03epa U CBSI3aHHBIE C 3TUM KoJieDaHUsI
YPOBHST;

— HAJIM4YUe B MOPEHHOI IlepeMblYKe Y4aCTKOB C
Pa3BUTHIMU TEPMOKAPCTOBBIMHU TIPOIECCAMMU;

— BEPOSATHOCTH OOBaJIa U IIEPEKPHITHS HbIHEIIHE-
ro KaHajia CTOKa MOPEHHBIM MATEPHAJIOM, YTO MOYKET
MIPUBECTH K POCTY YPOBHS BO/IBI;

— B YCJIOBUSIX COBPEMEHHOTO TOTEIICHUS WH-
TEHCUBHOE TasgHUE JIeJJHUKA JPETrTUIH MOXKET BbI-
3BaTh [EPEOPUEHTAIINIO HATIPABJIEHUS CTOKA P. DPer-
TuitH-I'0J1 HeMmocpeICTBEHHO B 03€P0, UTO 3HAUUTEh-
HO IIOBJIUSIET HA POCT YPOBHS BOJIbI.

Baazooapnocmu. Asmoput evipascaiom 2ay6o-
Ky1o 6aazodapnocmy /[.B. Banyesy 3a nomowp 6 npo-
sedenuu noreevix pabom u 3a npedocmasienue 0an-
HOLX 10 USOMONHOMY AHATUSY BOObL.

Paboma evinonnena npu noddepicxe PODU
(mpoexm Ne 19-05-00535 A “IIpupoduvie kamacmpo-
oL u mpanchopmayus 1andwagdmos 1020-60cmMoUH0Z0
Anmas u cesepo-3anadioti Monzonuu 6 nepuod maxc-
myma onedenenus”).
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