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0 rEHE3lICE JIE,ll;OBOro KOMIIJIEKCA II AJIACHoro PEJibE<I>A 
B. JI. Cyxo.11,poscK11ii 

JfHcmumym ceoiparj;uu PAH, 109017, MocKBa, Cmapo.Mo1iemnbtii nep., 29, PoccuR 

B CTaTbe OTCTalrnaeTCSI MHem1e, 1.!TO Jle):IOBbIH KOMnJleKC (e110Ma) - pe3yJlbTaT n03AHenJJeHCTOl..\eHOBOI'O 
HaKonnemrn not'!MeHHbIX 11, OTllacn1, i:1e111oe11aJJhHO-npo111oe11anbHhlx OTJ10)l(ett11t't. I1poattan11311poeaHbI nep11-
rJJS11..\11aJJhHb1e yCJJOBl1!1 Kp110J!l1TOreHe3a. LJ:oKa3bIBaeTCSI , 1.!TO anaCHbie 03epa yHaCJJeAOBaHHO pa3Bl1Ba!OTCSI c 
AOn03):\HenneHCTOl..\eHOBOI'O epeMeHl1, npeTepneea!I TepMOKapCTOBYIO nepepa60TKy; 0)1HO 113 CJ!e)1CTBl1H :not'! 
nepepa60TK11 - M11rpal.\11S1 anaCHbIX 03ep. 

lIOU.Mbl pe!C, aeJ!JOl3ual!bflO-npOJ!l013Ual!blible UIJleiirj;bl, KpUOUliliOe 13b!Bempu13aliUe, mep.MOKapcm, .MUc­
paU,UJl 03ep 

ON THE ORIGIN OF ,,ICE COMPLEX" AND ,,ALAS" TOPOGRAPHY 

V. L. Sukhodrovsky 

Institute of Geography RAS, 109017, Moscow, Staromonetny per., 29, Russia 

A concept of the ,,ice complex", or yedoma, resulting from the Late Pleistocene accumulation of flood -plain 
and, partly, deluvial and proluvial deposits, is defended. Periglacial conditions of cryolithogenesis are analysed. 
The evidence at hand suggest that ,,Alas"-lakes have been inherited from pre-Late Pleistocene time; they have 
undergone a considerable reworking by thermokarst processes. The occurrence of the Alas-lake migration has been 
a consequence of this process. 

River flood plains, deluvial-proluvial fans, cryogenic weathering, thermokarst, migration of lakes 

BBEAEHHE 

JleAOBbIM KOMIIJieKCOM rrpHH5ITO Cl.IHTaTb BbICO­

KOJibAHCTbie cyrrecl.laHo-cyrJIHHHCTbie, rrpeHMyru:e­

CTBeHHO aJieBpHTOBbie OTJIO:>KeHH51, rrpOHH3aHHble 

rroBTOpHO-:>KHJibHhIMH JihAaMH. ToJiru:a 3THX OTJIO­

:>Kett11:H MOID:HOCTbIO AO HeCKOJibKHX AeC5ITKOB MeT­

poB, KOTopyIO o6hil.J:HO Ha3hIBaIOT eAOMOH, IIOJiy­

l.IHJia pacrrpocTpaHeHHe s IJ,eHTpaJibHOH H CesepHo:H 

.51KyTHH, a TaK:>Ke Ha qyKOTKe. Ilo o6ru:errpHH5ITOMY 

3aKJIIOl.leHHIO JieAOBblH KOMIIJieKC 6hlJI HaKOIIJieH B 

II03AHerrJieHCTOIIeHOBOe, TOl.J:Hee rosop51, B 3blp5IH­

CKO-capTaHCKOe JieAHHKOBoe speMSI. XapaKTepHOH 

l.lepTOH peJihe¢a, CJIO:>KeHHOro Jie.11,0BbIM KOMIIJieK­

COM, 5IBJI5IIOTC51 aJiaCbI HJIH KOTJIOBHHbI rJiy6HHOH AO 

30-40 M c TaK Ha3hIBaeMhlMH TepMOKapCTOBbIMH 

03epaMH Ha HX AHe. 

B MOHOrpa¢HH [CyxoapoeCJCUU, 1979] pac­

CMOTpeHa HCTOpH51 H3yl.leHH51 eAOMbI H rrpeAJIO:>KeHa 

rHIIOTe3a, corJiaCHO KOTOpOH CJiaraIOru:He ee OTJIO­

:>KeHH51 HaKaIIJIHBaJIHCb Ha p el.IHOH IIOHMe, HO 3a 

rrpeAeJiaMH 30Hbl (II051Ca) MHrpau;HH p eK (pHCYHOK) . 

3Ta YAaJieHHa51 OT pyceJI p eK l.laCTb IIOHMbl Ha3BaHa 

30HOH 3aCTaHBaHH51 rraBOAKOBbIX BOA. B 30He MHr­

pa111rn peK HaKaIIJIHBaJIHCb rrpeHMyru:eCTBeHHO rrec­

KH pycJioso:H ¢a11HH, a B 30He 3acTaHsaHH5I rraBOA­

KOBhIX BOA - cyrrecl.laHo-cyrJIHHHCTble OTJIO:>KeHH51, 

l.J:TO corrpOBO:>KAaJIOCb o6pa3oBaHHeM CHHreHeTHl.leC­

KHX IIOBTOpHO-:>KHJibHbIX IIOA3eMHbIX JibAOB. Ha­

paru:HBaHHe cyrrecl.laHo- cyrJIHHHCTOH TOJIID:H Haxo -
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AHJIOCb B AHHaMHl.leCKOM paBHOBeCHH c HaKOIIJie­

HHeM rrecKOB s 30He MHrpa11HH peK. B JIHTepaType 

yrropHO OTCTaHBaJiaCb H 30JIOBa51 rHIIOTe3a rrpoHC­

XO:>KAeHH51 eAOMbl [ToMupauapo, 1980 ], HO OHa 

6hIJia 060CHOBaHHO paCKpHTHKOBaHa f. $. fpaBH­

COM [1997], rrpeAJIO:>KHBillHM, B CBOIO Ol.lepeAh, aJI­

JIIOBHaJibHO-IIpOJIIOBHaJibHYIO MOAeJib. Pa3AeJI5151 

BbIBOA 0 HeCOCT051TeJibHOCTH 30JIOBOH rHIIOTe3bI ee 

reHe3HCa, HeJib351 COrJiaCHTbC51 H c HeKOTOpo:H rrepe-

011eHKOH pOJIH rrpOJIIOBHaJibHbIX rrpo11eccoB B pe­

m eHHH Ha3BaHHOH rrpo6JieMhI H BOT rrol.leMy. TpyA­

HO Aa:>Ke rrpeACTaBHTb, l.ITO Ha mo6hrx yl.laCTKax 

pel.IHblX AOJIHH (KpOMe HX BepxOBbeB) HaKaIIJIHBaJI­

C51 rJiaBHbIM o6pa30M MaTepHaJI, IIOCTyrra10ru:w:H c HX 

CKJIOHOB, a He c BbiilleJie:>Karu:wx no Tel.leHHIO peK 

o6rrrnpHhlX rrJioru:aAe:i1 BOAoc6opos. I1MeHHO peKH 

wrpaJIH rJiaBHyIO pOJib B AOCTaBKe Ha IIOHMbl B3Be­

meHHOro H BJieKOMOro MaTepHaJia. 

BMecTe c TeM rrpHXOAHTC51 rrpH3HaTh, l.ITO pOJib 

rrpOJIIOBHaJibHbIX, a TaK:>Ke AeJIIOBHaJibHbIX rrpo11ec­

COB B HaKOIIJieHHH JieAOBOro KOMIIJieKca paHee HaMH 

HeAOCTaTOl.IHO Yl.IHThIBaJiach. Ilo3TOMY rrpaBHJihHee 

IIOApa3AeJI51Tb II03AHerrJieHCTOI1eHOBYIO eAOMY Ha 

ABe 30Hbl: IIOHMeHHOH H CKJIOHOBOH aKKYMYJI5IIIHH 

(CM. pHcyHoK). PoJib AeJIIOBHaJihHO-rrpoJIJOBHaJih­

Hhrx rrpo11eccos rrposrBJISIJiaCh B ¢opMHpoBaHHH corr­

p51raioru:Hxc51 c rroil:MaMH peK CKJIOHOBbIX IIIJie:H¢oB. 

CoCTaB OTJIO:>KeHHH rrocJieAHHX MaJio lleM OTJIHlla-
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IlpHHQHnHaJihHaSI cxeMa cpopMHpOBaHHSI n03JJ,He­

nJieHCTOQeHOBOro JieJJ,OBOro KOMnJieKca H yttaCJie­

JJ,OBaHHOro pa3BHTHSI nOHMeHHhIX osep, KOTOphie B 

roJIOQette npeo6pasyIOTCSI B aJiaCtthie osepa. 

A - 30Ha M11rpa1v·m peK 11 HaKon!leH1111 OTJlO)l(eH11ti pyc!losoro 

a!1!110B1111; E - 36Ha 3aCTa11saH1111 naB0!1KOBhIX so1111 HaKOn!leH1111 

OTJ10)1(eHl1H nOHMeHHOro Jle)10BOro KOMnJieKca; B - 30Ha pa3-

Bl1Tl1SI )1e!l!OB11a!lhHO-npo!l!OBl1a!lhHhlX npOL\eCCOB 11 HaKOn!leHl1SI 

OTJ10)1(eHl1H CKJlOHOBOro Jle)10BOrO KOMn!leKca' 

1 - KOpeHHhie nopo11h1, 2 ~ npe11Myll\ecrneHHO nec'laHhIH 

pyC!lOBhlH a!l!l!OBl1H, 3 - cynec'!aHo-cyrn11Hl1CThle OTJ10)1(eHl1SI c 

Cl1HreHeT11'leCKl1Ml1 nOBTOpHO-lK11JlhHh!Ml1 Jlh)1aM11 notiMeHHOrO 

!le11osoro KOMnJJeKca, 4 - cynec'laHo-cyrJJ11H11cThie OT!lOlKeH11S1 

c Cl1HreHeT11'leCKl1Ml1 nOBTOpH0-)1(11JlhHh!Ml1 Jlh)1aMl1 CKJlOHOBOro 

JJe11osoro KOMnJJeKca, 5 - cynec'laHo-cyrn11H11cThie 3arnpcjJosaH­

Hb1e o3epHhie orno)l(eH1111, 6 - norpe6em1oe 11ono311Hen!leticrn­

l\eHosoe pyrno peK11, 7 - peKa B KOHL\e nQ3)1HCnJJCHCTOL\eHOBOro 

speMeH11, 8 - norpe6eHHaSI KOTJ10Bl1Ha )10CT03)1Hen!leHCTOL\eHOBO­

ro nOHMeHHOro 03epa, 9 - nOHMeHHOe 03epo B KOHL\e n03)1He­

nJJeHCTOL\eHOBOro speMeH11 . 

eTC51 OT COCTaBa TaKOBhIX noll:MeHHOH e.n;OMhI, eCJrn: 

He CIIIfTaTb HeCKOJihKO MeHhIIIYIO MOm;HOCTb npo­

HH3hIBaIOm;Hx IIIJiett¢hI nOBTOPHO-)KHJlbHbIX JlhJ],OB. 

rro MHeHHIO B. H. KOHHm;esa [1978 ], CKJIOHOBhie 

OTJIO)KeHH51 Jie.n;osoro KOMnJieKca oco6eHHO IIIHpOKO 

pa3BHThI B npe.n;ropb51X H HH3Koropb51X CesepHoil 

.5lKyTHH. 0HH npe.n;cTaBJieHhl nepepa6oTaHHblMH 

KpHOreHHbIM BhlBeTpHBaHHeM JlhJJ,HCTblMH JieCCOBHJJ,­

HhlMH OTJIO)KeHH51MH, CJiaraIOm;HMH TeppacoysaJihl. 

CYru;HOCTh OEPA30BAHI15I JIE,II;OBOro 
KOMIIJIEKCA B II03,II;HEM IIJIEMCTOII,EHE 

YHHKaJihHOCTh CTpoeHH51 noilMeHHOH 11 CKJIO­

HOBOH e.n;oM, KOTOpbie ¢opMHpOBaJIHCh B no3.n;HeM 

1rneilcT0QeHe, tteJih351 npe.n;cTaBHTh 6e3 aHaJIH3a 

naJieoreorpacpHIIeCKHX ycJIOBHH JieJJ,HHKOBOro Bpe­

MeHH, CJI0)KHBIIIHXC51 B .5lKyTHH II Ha llyKOTKe. fopbl 

II .n;a)Ke nJIOCKOroph51, OKpy)KaBIIIHe peIIHhie JJ,OJIHHbl 

pemotta, HaXOJJ,HJIHCh B c¢epe .n;e51TeJihHOCTH Jie.n;­

HHKOB. B JIIITepaType npnse.n;eHhI TaK)Ke .n;oKa3a­

TeJihCTBa cym;eCTBOBaHH51 B paccMaTpIIBaeMoe Bpe-

M51 apKTHIIecx oro Jie.n;HttKOBoro rroKposa, rro.n;npy­

.n;nsIIIero pe.K11 n II3MeHIIBIIIero nx HarrpasJieHne c 

cesepHoro Ha 3arra.n;Hoe [I'poc!3cuib8, CneKmop, 
1993 ]. TeIIeIDie 3Tnx peK 6h1JI0 saMe.n;JieHHhIM, 

oco6ettHO B6JIH3H JieJJ,HHKOBOro IIOKpOBa. fJiaBHa51 

)Ke oco6eHHOCTb .n;esITeJihHOCTH peK 3aKJIIOIIaJiaCh B 

cym;ecTBeHHO pa3 pocIIIettrn rrJiom;a.n;n rroilMeHHOro 

oca.n;KoHaKorrJieHII51. ITpnIIIIHOH TOMY 6hIJIH e)Kero,ll,­

Ho IIOBTOp5IIOm;tteC51 BhICOKHe rraBOJJ,KH HJIH .n;a)Ke 

HaBOJJ,HeHH51, KOTOpbie Bhl3hIBaJIHCb 3aTopaMH peII­

HOro JlhJJ,a, oco6eHHO B MaprIIHaJihHbIX (no OTHO­

m emuo K Jie,n;HIIKOBOMY noKposy) .n;oJIHHax rrpoph1-

sa. P e3 y JlbTaToM .n;e51TeJihHOCTH rroTOKOB rJieTIIep­

Horo Jih.n;a 51BHJIIICh rrpo,[loJiroBaThie 03epa, HMeIO­

m;tte cesepHyIO HJIH cesepo-3arra.L1HYIO opneHTa11nIO. 

Ha Hx 6eperax tta6JIIO,n;aIOTC51 JIIIHeHHhie H .n;yroo6-

pa3Hhie rp51JJ,bl. 3aMeTHM, IITO Jie,[(HHKOBhie 03epa 

rrpnypoIIeHhI K HaH60Jiee HH3KHM MeCTaM rro6e­

pe)Kh51, a HMeHHO, K .n;eJibTaM no3.n;HenJieHCTOI1eHO­

BhIX peK, B CTOpOHY KOTOpbIX KaK pa3 II 6hlJIH 

HarrpasJieHhI Jie,n;HHKOBhie rroTOKII. KJIHMaTnIIecKne 

ycJIOBH51 capTaHCK0-3blp51HCKOro BpeMeHH, COOTBeT­

CTBOBaBIIIero fHII ep30HaJibHOH (Jiell,HHKOBOll:) 3IIO­

xe, xapaKTepn3oBaJIHCh 6oJiee HH3KHMH TeMrrepa­

TypaMH H Hell,OCTaTOIIHhIM ysJia)KHeHHeM [BeJZu<iJCO, 
1973; KanJZuH.a, Ky3H.eU,o!3a, 1975]. 

CospeMeHHhIX aHaJioros IIO,ll,06HhIX ycJIOBHH He 

cym;ecTByeT' XOT51 HeKOTOpoe CXOJJ,CTBO c HHMH o6-

Hapy)KHBaeTC51 rrptt aHaJIII3e .n;aHHhIX 0 rrpoTeKaIO­

m;nx B HaCT051m;ee speM51 rrepttrJI5!1IIIaJihHhIX rrpo-

11eccax. K Han6oJiee H3yIIeHHhIM Jiell,HHKOBhIM 

paHOHaM B 3TOM IIJiaHe OTHOCHTC51, IIO)KaJiyH, 3eM­

JI5I cDpaHI1a-11orn¢a (3cD11), 87 % TeppHTOpHH KO­

TOpOH 3aH51TO JihJJ:OM. Ha6JIIO.n;eHII5I Ha 3cD11 [Cyxo-
8po!3cJCuii., 1967] CBHJJ,eTeJibCTBYIOT 0 TOM, IITO Ha 

IIJiom;a,ll,H, KOTopa51 OCB060.n;nJiaCh OTO Jlhll,a TOJihKO 

B rOJIOI1eHe, pbIXJihie OTJIO)KeHH51 rrecIIaHo-cyrJIH­

HHCTOro COCTaBa HaChim;eHbI cerpera11HOHHhIMH II 

IIOBTOpHO-)KHJlbHhlMH Jlhll,aMH MOm;HOCTblO 1-
1,5 M. IT0.n;o6tth1e )Ke Jihll.hl o6Hapy)KeHhl B cocnse 

CKJIOHOBhIX IIIJieil¢oB, OTJIHIIaIOm;HXC5I rrpeo6Jia.n;a­

HIIeM rpy6oo6JIOMOIIHoro MaTepnaJia. B OTJIO)Ke­

HH5IX ¢JIIOBHOfJl5111HaJibHhlX IIOTOKOB 51BHO rrpeo6Jia­

,[(aIOT IlhIJieBaThie II fJIHHHCThie ¢paKI1HH, CTaBIIIHe 

pe3yJihTaTOM 3K3apa11HOHHOH .n;e5ITeJihHOCTH Jie.n;­

HHKOB. ,Il;e51TeJibHOCTb TaJibIX BO,[(OTOKOB B HaIIaJie 

rrepHOll,OB Ta51HH5I IIOJJ,IIHHeHa peJihe¢y' C031l,aBae­

MOMY cHe)KHhIM rroKposoM. B 3TO speM51 crrJIOIIIh H 

p5!1J..OM o6pa3yIOTC51 speMeHHhre o3epa B pesyJihTaTe 

rro.n;npy)KHBaHH5I BO,[(OTOKOB CHe)KHbIMH 3aHoCaMH, 

co.n;ep)Kam;nMH nH¢HJihTpa11noHHhIH Jie.n;. IToKa cox­

patt5IIOTC5I CHe)KHhie IIJIOTHHhI, Ha ll,He 3THX 03ep 

HaKarrmrnaIOTC51 HJIHCThie OTJIO)KeHH5I. 3ttaIIHTeJib­

Ha5I pa3pe)KeHHOCTb TpaB51HOro IIOKpoBa 6Jiaro­

rrpH5ITCTByeT TOMY' IITO rocrro.n;CTByIOm;HH JieTOM 

BeTep BhICYIIIIIBaeT IIOBepxHOCTHhie OTJIO)KeHH51 H 

C03,ll,aeT rrceBll,oapn.n;tth1e ¢opMhI peJihe¢a. K HMM 

OTHOC51TC5I IIJiam;n HaBe51:HHOro rrecKa, MHKPOIJ..IOHhI, 
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B.JI. CYXO,l{POBCKJ!H 

a B IIOHJI)KeHH5!X c Bb!COXIIlCM BO,ll.OM TI1III1qHbie 

TaKblpbI c ,ll.OCTYIIHbIMI1 ,ll.JI5! BeTpa KOpoqKaMH Bb!­

coxrnero HJia. IIo.n.HttMaeMa5! seTpaMtt IIbIJih, a 

I1HOr.n.a I1 MeJIK03epHI1CTbIM rrecoK OCa)K,ll.aIOTC5! B 

BeTpOBOM TeHH CKaJI ll XOJIMOB, a TaK)KC Ha rrosep­

XHOCTll Jie.U.HHKOBbIX KyrroJioB. Htt)KHtte qacTtt 3Tttx 

KyrroJIOB, KaK I1 rr pttCKJIOHOBhle CHe)KHHKH, 6Jiaro­

.n.ap5! 3TOMY nptto6peTaIOT JieTOM ceposaT0-6ypbIM 

IJ;BeT. 

I1ccJie,ll.OBaHI1e (B TOM qncJie 3KCrrepHMeHTaJib­

HOe) rrpou;ecca KpnoreHHoro (Mopo3Horo) BbIBeT­

pttBaHtt5! Ha 3Cl>I1 rroKa3aJio CJie.n.yIOm:ee. Pa3py­

IIIeHHe IIOBepxHOCTHOro CJI05! YBJia)KHeHHb!X ropHbIX 

rropo.n. c ocso6o)K.n.eHtteM rrecqaHhIX (a rJiaBHbIM 

o6pa30M IIbIJieBaTbIX ll rJII1HI1CTbIX) qacTHU: rrpoTe­

KaeT He MeHee qeM Ha IIOp5!,ll.OK 6bICTpee, qeM 

BbIBeTpttBaHHe cyxnx rropo.n.. I1HTeHCI1BHOCTb 3TOro 

rrpou:ecca .n.a)Ke BHYTPH ysJia)KHeHHoro ce30HHO­

OTTansaIOm:ero CJI05! 3HaqnTeJihHee, qeM Ha .n.pe­

HHpoBaHHbIX cKaJihHhIX o6Ha)KeHtt5!x. IIpo.n.yKThI 

TOHKOro pa3.n.po6JieHH5! rropo.n. Ha CKJIOHax, KaK I1 

IIOCTaBJI5!eMbIM Ha HI1X BeTpOM rrpettMym:ecTBeHHO 

. IIbIJieBaTbIM MaTepttaJI, CMbIBaIOTC5! BO BpeM5! Ta5!­

HI15! cHera. B Htt)KHttx qacT5!X TaKnx CKJIOHOB ¢op­

MttpyIOTC5! .n.eJIIOBHaJibHO-rrpoJIIOBHaJibHbie IDJieil:­

cPbI. I1x COCTaB 6oJiee rpy6b1il:, qeM COCTaB CKJIOHO­

BOM e.n.oMhI 5IKyTntt, qTo, BH.ll.HMO, o6n5!CH5!eTc5! 

3HaqnTeJibHbIMI1 OTJIJiqI15!MI1 reOJIOrttqeCKI1X ll KJill­

MaTttqecKHX ycJIOBI1M. 

IIp0Be.n.eHHhie cse.n.eHtt5! 06 yCJioBtt5!x peJihe­

¢oo6pa3oBaHtt5! Ha 3Cl>I1 cJie.n.yeT paccMaTpttBaTh 

KaK BCIIOMOraTeJibHb!M MaTepttaJI, II03BOJI5!IOID:HM 

JII1llib KaK-TO rrptt6JII13llTbC5! K pa3ra,ll.Ke ¢eHOMeHa 

e.n.OMbI. 0.U.HI1M I13 llCTOqHI1KOB rrpettMym:ecTBeHHO 

aJieBpllTOBoro MaTepttaJia, KOTOpbIM IIOCTyrraJI Ha 

e.n.oMHYIO rroil:My peK, no sceil: BI1.ll.HMOCTI1, cJie.n.yeT 

cqnTaTb I1HTeHCHBHOe KpnoreHHOe BbIBeTpttBaHtte, 

rrpo.n.yu:nposaBIIIee rrpenMym:ecTBeHHO IIhIJiesaThie 

¢paKu;ttn. B. H. KoHttm:eB [1997] rrpe,ll.JIO)KJIJI 

KpI10JII1TOreHHbIM MeTO.ll. ou;eHKI1 rraJieOTeMnepaTyp­

HbIX ycJiosnil: ¢opMttposaHtt5! Jie.n.oBoro KoMrrJieKca. 

I1M BbI5!BJieHa 3aBI1CI1MOCTb rpaHy JIOMeTpttqecKoro 

COCTaBa npo.n.yKTOB KpttoreHHOM .n.e3HHTerpau;ttI1 

pa3JIJiqHbIX MHHepaJIOB OT cpe.n.Hero.n.OBb!X TeMrrepa­

TYP rpyHTOB. AHaJIH3 e.n.oMHhlx OTJIO)KeHttil: rroKa-

3aJI, qTo OHH HaKarrJittBaJittCb nptt cpe.n.Hnx TeMrre­

paTypax Htt)Ke -6 °C, a B CeBepHoil: 5IKyTnn OKOJIO 

-20 °C. Ll,pymM ll, MO)KeT 6bITb, 6oJiee Ba)KHb!M 

I1CTOqHJIKOM HaKOIIJieHI15! e.n.OMHOM TOJIID:ll 6hlJia 

3K3apau:noHHa5! .n.e5!TeJihHOCTb Jie.U.HHKOB. IIpott3-

BO.ll.I1Ma5! I1Mll MOpeHa nepeMbIBaJiaCb BO,ll.HbIMI1 rro­

TOKaMH, a 3aTeM peKaMH, KOTOpbie IIOCTaBJI5!JII1 

MaTepttaJI Ha Htt)KeJie)Kam:ne no TeqeHnIO rroil:MbI. B 

rrocTynJieHnn cyrrecqaHo-cyrJIHHHCTOro MaTepttaJia 

Ha CKJIOHbl yqacTBOBaJIO OII5!Tb-TaKH KpnoreHHOe 

BbIBeTpHBaHne ropHbIX rropo.n., CJiaraIOm:nx COOTBeT­

CTBYIOm:ne CKJIOHbI. Ho Hatt60JihIIIYIO pOJih ttrpaJI 

rrepeHoc IIbIJIH I13 30HbI Mttrpau;tttt peK, B npe.n.eJiax 
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KOTOpoil: paCTHTCJibHOCTll 6hIJIO HecpaBHCHHO MCHb­

rne, qeM B 6oJiee yBJia)KHCHHOM 30He 3acTanBaHtt5! 

naBO,ll.KOBbIX BO,ll.. Qqarn COBpeMCHHOM .ll.C5!TCJib­

HOCTll BeTpa B Bll,ll.C .n.e¢JI5!IJ;llOHHbIX 3ana.n.nH ll 

TyKyJiaHOB Hepe,ll.KO MO)KHO Ha6JIIO,ll.aTb ll Ha CeBepe 

Ctt6ttpn n Ha 1IyKOTKe. B nepno.n.b1 Ta5!Htt5! CHera 

HaKaIIJIHBaBIIlllMC5! Ha CKJIOHax MCJIK03CM KaK pa3 

ll yqaCTBOBaJI B ¢opMttpoBaHHll .n.eJIIOBHaJibHO-IIpo­

JIIOBI1aJibHbIX IIlJICMcPOB, qTo conpOBO)K,ll.aJIOCb CHH­

reHeTHqecKHM Jib,ll.006pa30BaHI1CM. 0 BO,ll.HOM, a He 

30JIOBOM IIpOI1CXO)K,ll.CHI1ll 3TI1X IIlJICMcPOB CBI1,ll.C­

TCJibCTByeT llX IIOJIOrQ-BOrHyTbIM IIPOcPI1Jib, CJIC,ll.bl 

CJIOI1CTOCTI1 OTJI0)KCHI1M I1, HaKOHeu;, BbICOKa5! 

Jib,ll.I1CTOCTb. 0TJIJiqI1TCJibHOM qepTOM COBpeMeHHOro 

peJibe¢a CKJIOHOBOM C,ll.OMbI CJie.n.yeT cq0TaTb Ha­

JIJiqtte Ha IDJieil:¢ax .n.eJIJieil:, KOTOpbie BHI13 IIO 

CKJIOHaM HHor.n.a CMeH5!IOTC5! 3p03llOHHbIMll spe3a­

MI1. CttcTeMy rp5!.ll. Me)K.n.y 3THMH Bpe3aMn npHH5!TO 

Ha3hIBaTb TeppacoysaJiaMn. AJiacHhle 03epa MO)KHO 

Ha6JIIO,ll.aTb JII1IIlb B IIO,ll.HO)KI15!X .n.peBHllX IDJieil:¢os. 

1ITO KacaeTC5! IIOMMeHHOM e.n.OMbI, TO ee o6Ha­

)KeHH5!, OIIHCaHHbie B ,ll.OJII1Hax peK 5IHbI, JleHbI, 

I1H.n.0rttpKn H KoJihIMhI, IIOJih3YIOTC5! ¢parMeHTap­

HbIM pacnpoCTpaHeHtteM. IIo.n.MhrnaeMbie peKaMtt 

necqaHbie TeppaCbI, KOTOpbie B II03,ll.HeM IIJieMCTOIJ;e­

He 5!BJI5!JII1Cb 30HOM Mttrpau;ntt peK (T. e. OHM O,ll.HO­

B03paCTHbI c e.n.oMoil:) rrpOCJIC)KJIBaIOTC5! Ha ropa3,ll.O 

6oJihIDeM rr poT5!)KeHHI1. CKa3aHHoe cBn.n.eTeJihcTBy­

eT 0 HeKOTOpOM CMem:eHHll COBpeMeHHOro II05!Ca 

Mttrpau;ttn peK no OTHOIIleHHIO K II03,ll.HerrJieMCTOIJ;e­

HOBOMY, 6Jiaro.n.a p5! qeMy n c03.u.aeTc5! B03MO)KHOCTb 

Ha6JIIO,ll.aTb pa3pe3bl e.n.OMHOM TOJIID:ll. 

0 IIPOMCXO)J(Ll,EHMM 

AJIACHoro PEJihE<DA 

lf3yqeHne peJihe¢a rroil:MeHHoil: e.n.oMhI c yqe­

TOM scex HMeIOm:I1XC5! CBe,ll.eHHM 06 aKKYMYJI5!­

TllBHbIX paBHHHax KpHOJillT030HbI rrpHBO,ll.llT K 

y6e)K,ll.eHHIO, '!TO 6e303epHb!X rrepHO,ll.OB Ha ,ll.Httm:ax 

pel!HbIX ,ll.OJIHH I1 KOTJIOBI1H HI1KOr.n.a He cym:ecTBO­

BaJIO [CyxoapoaCKuii, 2000 ]. IIpaB.n.a, ttx 3ao3epeH­

HOCTh, KaK ll BbICOTa ypoBH5! BO,ll.bl 3aBttCeJia OT 

BJia)KHOCTHhIX KOJie6aHnil: KJIHMaTa. Ho rroJIHoro 

I1C'!C3HOBeHI15! 03ep He rrpOI1CXO,ll.llJIO, 0 qeM MO)KHO 

cy.n.ttTb no I1X HaJIH'!llIO .n.a)Ke B Tex paBHllHHbIX 

pa:il:oHax KpttOJII1T030HbI, r.n.e Bhma.n.aeT MeHee 

200 MM OCa,ll.KOB B ro.n.. c 60JibIIIOM ,ll.OJie:il: yBepeH­

HOCTI1 MO)KHO npe.n.rroJiaraTb, '!TO B ,ll.OJIHHax peK 

5IKyTI1ll ll 1IyKOTKll 03epa cym:ecTBOBaJIH ll B rre­

ptto.n., rrpe.n.meCTBOBaBIIII1M HaKOIIJieHHIO e,ll.OMHbIX 

OTJI0)KCHI1M, T. e. B ,ll.OJIC,ll.HllKOBOe BpeM5! (CM. p0cy­

HOK). 

K '!HCJiy 03ep, .n.aBIIIttx Ha'!aJio pa3BHTI1IO aJia­

cos, MO)KHO OTHeCTH, rrpe)K.n.e Bcero, pel!Hbie CTa­

PI1U:bI, Ha qTo BrrepBhle o6paTHJia BHHMaHne 

H. A. BeJihMHHa [1957], XOT5! oHa orntt6oqHo .n.o­

nycKaJia B03MO)KHOCTb ttx ¢opMnpoBaHtt5! 3a npe.n.e­

JiaMtt 30HbI Mnrpau;tttt peK. YHacJie.n.oBaHHoe pa3-



0 I'EHE311CE JIE/{OBOI'O KOMflJIEKCA 11 AJIACHOI'O PEJ!hE<PA 

BHTHe, BHAHMO, noJiytIHJIH H 6oJiee 3Hal!HTeJibHhle 

no seJIHl!HHe APeBHHe o3epa noAnPYAHOro rrpoHc­

xmKAemrn. nJIOTHHaMH, KOTOpbie neperopa%HBamr 

CTOK naBOAKOBbIX BOA, 5IBJI5IJIJilCb rJiaBHbIM o6pa30M 

KOHyCbl BbIHOCa npHTOKOB OCHOBHbIX peK. noA06-

Hhie o6pa30BaHH5I Ol!eHb xapaKTepHbl H AJISI AHHIIJ; 

pel!Hb!X AOJIHH COBpeMeHHbIX peK. 

JJ.peBHHe 03epa mo6oro npoHCXO%AeHHSI He 

MOrJIJil 6hITb noJIHOCTbIO norpe6eHhl nOA eAOMHblMH 

OTJIO)KeHHSIMJil B CHJiy HeOAHHaKOBOro reoMop¢0-

JIOrHl!eCKOro 3¢¢eKTa OCaAKOHaKonJieHlrn B cy6aK­

BaJibHbIX H cy6a3paJihHhIX ycJIOBHSIX. ECJIH HaKon­

JieHHe OCaAKOB Ha AHe 03ep npHBOAHJIO K JilX o6Me­

JieHHIO, TO 3TOT )l(e npou;ecc Ha Me%o3ephe corrpo­

BO)l(AaJicSI CHHreHeTHl!eCKHM JibA006pa30BaHHeM, a, 

CJieAOBaTeJibHO, H nJiorn;aAHhIM nyl!eHHeM. l1HbIMH 

CJIOBaMH, B OCaAKOHaKOnJieHHH BOKpyr 03ep yqacT­

BOBaJI He TOJibKO MHHepaJihHblM MaTepHaJI, HO H 

nOA3eMHbIM JieA. noBhIIIJeHHe AHHIIJ; 03epHbIX KOT­

JIOBHH MOrJIO Aa%e OTCTaBaTb OT Haparn;HBaHHSI 

nonepXHOCTH Me)l(03epHH, llTO cnoco6cTBOBaJIO yr­

Jiy6JieHHIO JilX KOTJIOBHH. 

Ba)l<HOM oco6eHHOCThIO aJiaCHhrx o3ep cneAyeT 

Cl!HTaTb HX MHrpaU,HIO, Bbl3BaHHYIO TepMoa6pa-

3HOHHbIM pa3pyrneHHeM o6pbIBHCTbIX 6eperoB Jil 

TepMOKapCTOBOM npocaAKOM npHMbIKarorn;ero K HHM 

AHa. noA06HOe TepMOKapCTOBOe npeo6pa30BaHHe 

03ep, aKTJilBHO rrpoTeKaBIIJee B nepHOAhl Bb!COKOH 

o6BOAHeHHOCTJil paBHHH, Cl!HTaeTCSI o6rn;enpH3HaH­

HbIM ¢aKTOM. PoJih MHrpau,HH o3ep HHOrAa rrepe­

ou,eHHBaJiacb H AOBOAHJiaCh AO a6cypAa, KOrAa pel!b 

IIIJia 0 6ecrrpenSITCTBeHHOM 6Jiy)KAaHHH 03ep no 

eAOMHOM paBHHHe [TOMupauapo, 1970]. npaBHJib­

Hee Cl!HTaTh, l!TO MHrpaU,HSI aJiaCHbIX 03ep, XOTSI H 

npHBOAHJia K paCIIIHpeHHIO BMern;aIOIIJ;HX HX KOT­

JIOBHH, HO 6hlJia npOCTpaHCTBeHHO orpaHHl!eHHOH H 

co BpeMeHeM 3aTyxaJia BnJIOTb AO nOJIHOro ee npe­

Kparn;eHHSI. fJiaBHaSI npHl!HHa 3TOMY - OCBOeHHe 

eAOMHbIX paBHHH 3p03HOHHOM ceThIO, pycJia KOTO­

pow KaK 6hI HaHH3hIBaJIH Ha ce6SI 03epa, o6pa30Bbl­

BaSI 03epHhle u,enotIKH. TotIHee ronopSI, Me)l(AY o3e­

paMH B03HJi1KaJIH TepM03P03HOHHbie npOTOKH, Ha 

CKJIOHax KOTOpbIX pa3BHBaJiaCb COJIHcPJIIOKIJ,HSI. 

TaK ¢opMHponaJIHCh H npoAOJI)l(aJOT pa3BH­

BaThCSI aJiaCHhie AOJIJilHbl, o6CTOSITeJihHO H3ytieHHhle 

n. A. CoJIOBheBhIM [1973 ]. TepM03p03HOHHOe Bpe-

3aHHe npOTOKOB Jil CTOK H3 03ep npHBOAHJIJil He 

TOJibKO K CHJil)l(eHHIO ypoBHSI JilX BOAhI, HO H K 

BbIHOCy B3MY1IHBaeMoro BeTpOM AOHHOro MaTepHa­

Jia, Ha tITO srrepnhle o6paTHJI BHHMaHHe H. H. Po­

MaHoBCKHH [1977]. B HTore rny6HHa aJiacon yne­

JIHl!HBanach, a ypoBeHb BOAhl B 03epax CHJil)l(aJICSI, 

l!TO KaK pa3 Jil BeJIO K 3aTyxaHHIO HHTeHCJilBHOCTH 

MHrpaIJ,HJil BOAOeMOB. npeo6JiaAaIOrn;aSI l!aCTb aJiaC­

HbIX 03ep, pacnoJIO)l(eHHaSI Ha AHe KOTJIOBHH rny-

6HHOM 30-40 M, JIHIIIeHa KaKHX-JIH6o npH3HaKOB 

COBpeMeHHOM TepMOKapCTOBOH o6pa6oTKJil. 

fJiaBHOM pe3yJibTaTOM npOHCXOAHBIIIeM B 

npOillJIOM MITTpau:IIB 03ep, KOTOpaSI MOrJia MeHSITb 

CBoe HanpaBJieHHe BnJIOTb AO npOTHBOITOJIO)KHOro, 

5IBJI5IJIOCb o6pa30BaHHe TaK Ha3hIBaeMbIX Ta6epaJib­

HbIX OTJIO%eHHH. Petih HAeT o Tex eAOMHhIX OTJIO­

)KeHHSIX, KOTOpbie 6hIJIJil 3aTOnJieHb! CMeCTHBIIIH­

MHCSI B Hx cTopotty 03epaMH, tITO ecTeCTBeHHO 

CTaHOBHJIOCb npHtIHHOH BbITaHBaHHSI CHHreHeTH­

lleCKJilX nOA3eMHh!X JihAOB. MHeHHe, corJiaCHO KOTO­

poMy TaKHe OTJIO)KeHJrn 5IK06bI CBHAeTeJibCTBYIOT 0 

HatiaJie o6pa3oBaHH5I TepMOKapCTOBbIX 03ep, He 

HMeeT rroA co6ow notIBhI. CJieAoBaTeJihHO, H no3pacT 

Ta6epaJibHbIX OTJIO)KeHHH BPSIA JIH CBSI3aH c IlOTerr­

JieHHSIMH KJIHMaTa, B l!aCTHOCTJil c roJIOIJ,eHOBbIM 

orrTHMYMOM. l1Merorn;HecSI paAHoyrJiepOAHh!e AaTH­

poBKH 03epHbIX H aJiaCHbIX OTJIO)l(eHHM roBOpSIT no 

KpawHeM Mepe 0 HX AOroJIOIJ,eHOBOM H ,,3anpeAeJih­

HOM" B03pacTe [Kocm101Ceeu<t u ap., 1977; Boc1epe­
ceHCICUU, f/Jtaxm, 1982; Jlo:;KICUH U ap., 1995 ]. 

0 ¢aKTJill!eCKH HenpepbIBHOM pa3BJilTJilH Ha 

eAOMHOH paBHHHe 03ep c caMoro HatiaJia HaKon­

JieHHSI COOTBeTCTBYIOIIJ;JilX OTJIO)l(eHHH MO)KHO cy­

AHTb no HCCJieAoBaHHSIM A. H. KoTona [1998] Ha 

no6epe%he BocTOl!Ho-C11611pc1<oro Mopsr. l1M orrH­

caH yHHKaJihHhIM 6-KHJIOMeTpOBhIH pa3pe3 aJiaCHhIX 

OTJIO)KeHHM MOIIJ;HOCTbIO 20 M, KOTOpbie 6hIJIH Ha­

KOnJieHhl Ha AHe KOTJIOBHHhI, Bpe3aHHOH B eAOMY 

Bh!COTOH (HaA yponHeM MOpSI) 54 M. B pa6oTe AaH 

KOMnJieKCHblH KpHo¢au,HaJibHbIH aHaJIH3 OTJIO)Ke­

HHH aJiaCHOro Jil JieAOBOro KOMnJieKCOB, BKJIJOl{a­

IOIIJ;HH xapaKTepHCTHKY rpaHyJIOMeTpHtieCKOro coc­

TaBa H paCTHTeJibHOro AeTpHTa. npHBeAeHbl CBe­

AeHHSI H 0 BOAOpaCTBOpHMbIX COJISIX, a TaK)Ke 06 

H30TOnHO-KHCJIOPOAHOM COCTaBe n03AHenJieHCTOIJ,e­

HOBbIX ITOBTOpHO-)KHJlbHbIX JlhAOB. OcHOBhIBaSICb Ha 

IlOJiytieHHbIX AaHHb!X, aBTOP BhlAeJIHJI l!eTbipe 3Tana 

KpHOJIHToreHe3a B perHoHe. Ha nepnoM 3Tane npo­

HCXOAHJIO ¢opM11ponaH11e JieAOBoro KOMrrJieKca. Ha 

BTOpOM pa3BHBaJIC5I TepMOKapcT Jil IIIJIO HaKOnJieHHe 

03epHbIX Jil aJiaCHbIX OTJIO)KeHHH; Jil TO H Apyroe 

6b1JI0 CBSI3aHo c noTenJieHHeM KJIHMaTa. Ha TpeTheM 

3Tane BHOBb rrpeo6JiaAaJIO HaKOnJieHHe nopOA JieAO­

BOro KOMITJieKca, a Ha l!eTBepTOM OHO onSITb CMe­

HHJIOCb MaCCOBblM npOSIBJieHHeM TepMOKapcTa. 

TotIKa 3peHHSI A. H. KoTOBa [1998] Ha qmyK­

Tyau,HH KJIHMaTa AOCTaTOl!HO y6eAHTeJibHa, OAHaKO 

ero BbIBOA 06 3Tanax ¢opMHpOBaHH5I KpHOJIHTOreH­

HblX nopoA HeJih3SI CtIHTaTh KoppeKTHhIM. Jl.JISI Ta­

Koro IIIHpOKOro o6o6rn;eHH5I SIBHO HeAOCTaTOl!HO 

TOJibKO CTpaTHrpa¢Hl!eCKHX CBeAeHHH, notiepnHy­

TbIX npH H3ytieHHH OAHoro pa3pe3a. EoJiee Toro, 

3TOT Bb!BOA He nOATBep%AaeTC5I ¢aKTHl!eCKHM Ma­

TepHaJIOM caMoro aBTOpa. J13 npHBeAeHHOH HM 

6JIOK-AHarpaMMbI BHAHO, l{TO nepeKpbITHe 03epHbIX 

H aJiaCHbIX OTJIO)l(eHHH JieAOBbIM KOMITJieKCOM 6hIJIO 

BbISIBJieHO TOJibKO B Tpex H3 ABeHaAIJ,aTH paCtIHCTOK. 

EJIOK-AHarpaMMa JIHIIIh AOKa3hrnaeT, tITO eAoMa 

BCerAa 6bIJia 3a03epeHHOM, XOTSI CTerreHb ee o6BOA-
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B.JI. CYXOl{POBCKHiJ 

HeHHOCTll B 3acyIIIJillBbie rrepllOIJ;bl 3aMeTHO COKpa­

I11aJiaCb, 1ITO KaK pa3 ll OTpa)J(eHO B OITllCaHllll Tpex 

paCIIllCTOK. OI111160IIHbIM rrpe,n:cTaBJI5leTC51 11 MHett11e 

0 3apO)J(JJ:eHirn TepMOKapCTOBblX 03ep B rrepllOIJ;bl 

KJillMaTllIIeCKllX fIOTerrJieHllH Ha BTOPOM ll IIeTBep­

TOM 3Tarrax. HeT Heo6xo,n:11MOCTll ,n:oKa3hIBaTh, IITO 

fIOBbII11eH11e JieTHllX TeMrrepaTyp rrpllBOIJ;llT K yBe­

JlllIIeHllIO 11crrapeHll5l BOIJ;bl, a 3Ha1IllT ll K CHll)J(eHllIO 

ee ypoBH51 B 03epax, IITO pe3KO 0Tp11u:aTeJihHO 

CKa3bIBaeTC51 Ha aKTllBHOCTll paccMaTpllBaeMoro 

rrpou:ecca. ApryMeHTOM, rrogTBep)J(,n:aIOillllM cKa3aH­

Hoe, CJIY)J(llT TOT ¢aKT' 1ITO pa3Bl1Tlle COB peMeHHOro 

TepMOKapcTa B TyHgpe ll/J;eT aKTllBHee, IIeM B lQ)J(­

HhlX paM:ottax KpllOJillT030Hbl. 

113 TOH )Ke 6JioK-g11arpaMMb1 cJiegyeT, IITO 

03epHble ll Ta6epaJibHbie OTJIO)J(eHll51 CMeH51IOT gpyr 

gpyra Bl:(OJib pa3pe3a, 1ITO CBlll:(eTeJibCTByeT 0 rrpOIII­

JIOH M11rpau:1111 o3epa B xoge ttaKorrJieH115l rropog 

JiegoBoro KOMITJieKca. ECJill Me)J(,n:y 03epHblMJ1 OTJIO­

)J(eHll51Mll rrpocJie)J(11BaeTC5l ga)J(e 5-MeTpoBa51 rraIIKa 

Ta6epaJibHbIX OTJIO)J(eHHH, TO 3TO eI11e He 03HatrneT 

fIOJIHOro llC1Ie3HOBeHll51 03epa. TiocJiegttee MOPJIO 

rrpOCTO Mllrp11poBaTb Ha KaKoe-TO BpeM51, B03MO)J(­

HO, B cTopotty MOp51. Cyg51 no patttteroJiou;ettoBott 

gani:pOBKe BepxtteM: rraIIKll aJiaCHbIX OTJIO)J(eHllH, 

03epo 6blJIO crryI11eHO B Ha3BaHHOe BpeM51 B llTOre 

TepM03p03llOHHOro Bpe3aHll51 BbITeKaBI1Iero 113 Hero 

pyIIh5111 rrocJie11;ymI11ero TepMoa6pa311ottttoro pa3py­

I1Iett115l MopeM 06pbrn11cToro 6epera. He rrogKperrJie­

Ha ¢aKTll1IeCKllM MaTep11aJIOM ll rrp11BegeHHa5l aB­

TOpOM cxeMa, corJiactto KOTopoM: rro,n: 03epaM11, o6-

pa3oBaBillllMllC51 B TeIIeHlle TpeThero 3Tarra, 51K06bI 

eI11e coxpatt51JOTC51 egoMHhie OTJIO)J(ett115l, cogep)J(a­

Illlle fIOBTOpHO-)J(HJibHbie JibJJ:bI. 

JilTaK, aJiaCHhie o3epa 11Me10T cKopee Bcero 

cPJIIOBllaJibHOe rrpOllCXO)J(JJ:eH11e, XOT51 OHll ll rrpeTep­

rreJill cyI11eCTBeHHYIO TepMOKapCTOBYIO rrepepa6oT­

KY, rrp051BllBIIIYIOC51 B 11x M11rpau:1111. CKa3attttoe He 

llCKJIIOIIaeT B03M0)J(H0CTll o6pa30BaHll51 ll 1IllCTO 

TepMOKapCTOBhlX ¢opM peJihe¢a Ha Me)J(aJiache B 

pe3yJihTaTe rJiaBHbIM o6pa3oM aHTporroreHHhlX rrp11-

1IllH. fJiy611Ha B03Hl1Kal0IllllX TaKllM o6pa30M 03ep­

KOB o6bI1IHO He rrpeBbIIllaeT MOillHOCTll o6pa3yIOI11e­

roc51 3llMOH Jlbl:(a, a 3TO llCKJIJOIIaeT rrporpeCCllBHOe 

pa3B11T11e rrpou:ecca. EoJiee Toro, JJ:JI51 pa3pacTaH115l 

TepMOKapCTOBhlX 03ep Heo6xog11M fIOJIO)J(llTeJibHhlH 

BOJJ:Hhltt 6aJiattc, IITo B03MO)J(HO Jillillb B ycJioB115lx 

,n:ocTaTOIIHOro rrocTyrrJieH115l BOJJ:bI ll3BHe. BoT rroIIe­

MY go ITOCJie,n:Hero BpeMeHll He ygaBaJillCb OfibIThl ITO 

11cKyccTBeHH0My co3gatt1110 TepMoKapcTOBbIX 03ep 

ga)J(e c rrp11MeHett11eM Textt11IIecK11x cpegcrn [ Cyxo-
8poBcKuii, 1979 ]. TipaBga, rrporpeCCllBHhlH TepMO­

KapcT Ha egoMe B rrpllHU:llITe B03MO)J(eH, eCJill, 

Harrp11Mep, coopygllTb BO,n:oxpaHl1JIHI11e rny611HOH 

He Mettee 2 M. 

BblBO,Il.bI 

1. Tio3gHerrJieHCTOU:eHOBbltt Jiel:(OBblH KOM­

rrJieKC (egoMa)' rrpegcTaBJieHHblH rroi1MeHHbIMll ll, 

60 

OTIIacni:' ,n:eJIJOBllaJibHO-rrpOJIIOBllaJibHbIMll cyrr ec­

IIaHo-cyrJillHllCThlMll OT JIO)J(eHll51Mll, HaKOITJieH B 

cypoBblX KJillMaTllIIeCKllX ycJIOBll51X 3blp51HCKO-cap­

TaHCKOro BpeMeHH, KOr,n:a B per110He rocrro,n:CTBO­

BaJIH rrpou:eCCbl Jie,n:HllKOBOH 3K3apau:1111 ll Kp11oreH­

HOro BbIBeTpllBaHll51 ropHbIX rropo,n:. 

2. B ,n:eJIJOB11aJihHo-rrpoJIJOB11aJihHbIX rrpou:ec­

cax Ha CKJIOHOBbIX IIIJieli¢ax yIIaCTBOBaJill TOHK0-

3epHllCTbie rrpo,n:yKTbl KplloreHHOro BbIBeTpllBaHll51 

ll 30JIOBhlH MaTep11aJI, fIOCTaBJI51BillllHC51 BeTpaMll 113 

30Hbl Mllrpau:1111 peK. 

3. XapaKTepttb1e AJI51 rroliMeHttoro Jie,n:oBoro 

KOMITJieKca aJiaCHbie Brra,n:llHbl c 03epaMll Ha ,n:He -

pe3yJihTaT yttacJie,n:oBaHHOro pa3Bl1Tll51 ,n:orro3,n:He­

rrJielicTou;ettoBbIX 03ep, KOTOpb1e rrpeTeprreJI11 Tep­

MOKapcTOBYJO rrepepa60TKY, rrp051BllBIIIYIOC51 B orpa­

HllIIeHHOH ITJIOIU:a.n:11 llX Mllrpau:1111. 

4. Ornoett11e e,n:OMhl 3po3HOHHOH ceThIO rrp11-

Bog11T K fIOCTerreHHOMY 3aTyxaHlllO Mttrpau:1111 aJiac­

HblX 03ep, a 3aTeM K llX llC1Ie3HOBeHllIO. 

5. Ha Me)J(aJiache o6pa3yJOTC51 11ttorga attTpo­

rrorettHo-06ycJioBJieHHb1e TepMOKapCTOBbie 03epKH, 

HO llX pa3pacTaH11e, 3aBllCllMOe OT rrpllTOKa BOIJ;hl 

tt3BHe, co BpeMetteM rrpeKpaI11aeTC5l. Ilporpecc11B­

ttoe pa3BHTlle TepMOKapcTa B03M0)J(H0 Jlllillb KaK 

pe3yJibTaT C03,n:aHll51 BOgoxpaHllJlllill rJiy611HOH He 

Mettee 2 M. 
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