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THE MODEL OF CYCLIC-PULSING FORMATION OF SYNGENETIC PERMAFROST THICKNESS 
WITH LARGE ICE-WEDGES 

Yu. K. Vasil'chuk 
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The Theoretical Problems Department RAS, 121002, Moscow, Denezhnyi pereulok, 12, Russia 

Syngenetic thickness with large ice wedges form during big pulses of subaqueous deposition alternating with 
subaerial conditions macrocyclically. Syngenetic ice-wedge growth proceeds subaerially during the accumulation 
of peat or peaty sediments. Periodically, when gravel, sand, sandy loam, loam, silt, and clay are deposited under 
subaqueous conditions, ice-wedge growth decreases or stops. When the subaerial regime returns, ice-wedge grow 
again. 

Syngenetic permafrost, ice wedges, macrocyclically formation 

BBE.l1:EHME 

CorJiacHo KJiaccwqecKoli MO,ll.eJIH CHHreHeTH'le

cKoro HaKOIIJieHH5I oca,ll.KOB, rrpe,ll.JIO)f(eHHOH 

A. H. ITorroBhlM H E. M. KaTaCOHOBbIM rrpou;ecc 

rrpoMep3aHH5I ocyII1eCTBJI5IeTC5I ,,rratIKaMH"' 'ITO 

IIPHH5ITO o6'b5ICH5ITb COOTHOIDeHHeM OCa,ll.KOHaKOII

JieHH5I H U.HKJIH'IHOro H3MeHeHH5I rJiy6HHbl rrpo

TaHBaHH5I ,ll.eSITeJihHoro CJI05I 3a p5I,ll. JieT. ITpw 3TOM 

MOIIIHOCTb rrpwpaII1eHH5I CHH3Y CHHKpHoreHHOH 

rratIKH 06°h5ICH5IeTC5I COOTHOIDeHHeM ,, ... H3MeHeHH5I 

rJiy6HHbl rrpoTaHBaHH5I, T. e. ero U.HKJIH'IHOCTH 3a 

p5I,ll. JieT H CKOpOCTH HaKOIIJieHH5I OCa,ll.KOB. 1IeM 

6oJibIDe aMIIJIHTY,ll.bl U.HKJIH'IHOCTH, TeM rrpO,ll.OJI

)f(HTeJihHee Ka)f(,ll.bIH lJ.HKJI H lleM 6oJihIDe CKOpOCTb 

HaKOIIJieHH5I OCa,ll.KOB, TeM KpyrrHee 6y,ll.yT ,,na'IKH"' 

rrepeXO,ll.5III1He B BellHOMep3JIOe COCT05IHHe" [llonoe, 
1967, c. 224 ]. TaM )f(e paHee A. H. ITorroB, pac

CMaTpHBaSI rrpou.ecc CHHreHeTH'leCKOro ¢opMHpOBa

HH5I MOIIIHbIX Jie,ll.5IHbIX )f(HJI, 3aKJIIO'laeT ,, .•• o6pa-

30BaHHe rroJIHroHaJihHO-)KHJihHOro Jib,ll.a rrpowcxo

,ll.HT B rrepHO,ll., KOr,ll.a IIOBepxHOCTb TeppaChl rrepe

)KHBaeT IIOHMeHHyIO CTa,ll.HIO H Ha Hett rrpoHCXO,ll.HT 

HaKorrJieHwe oca,ll.KOB. C rrpeKpaII1eHHeM noM:MeHHO

ro pe)f(HMa H HaKOIIJieHH5I OCa,ll.KOB OCTaHaBJIHBaeT

C5I H pocT Jih,ll.a" [llonoe, 1967, c. 98 ]. EII1e paHee 

B CBOeH KJiaCCHlleCKOH pa6oTe, IIOCB5IIU.eHHOH oco-

6eHHOCT5IM KpHOJIHTOreHe3a aJIJIIOBHaJihHbIX paB

HHH, A. H. ITorroB OTMetiaJI ,, ••• 06 O,ll.HOBpeMeH

HOCTH HaKOIIJieHH5I IIOHMeHHhlX oca,ll.KOB H Tpe-

~ IO. K. BacHJihqyK, 1999 
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10.K. BAClfJih'IYK 

IIIHHHO-nOJIIU'OHaJibHOrO Jlb]J;a" H }J;aJiee: ,, ..• 0}J;HHa

KOBbIH ¢au;ttaJibHblH COCTaB noliMeHHbIX oca}J;KOB, 

BbI]J;ep)KaHHbIH HHOr]J;a Ha }J;eC5ITKH MeTpOB no Bep

THKaJIH, }J;OKa3bIBaeT, l.ITO ¢opMHpOBaHHe BCeH 

TOJllllH npoHCXO}J;HJIO npH HeH3MeHHOM (HJIH MaJIO 

H3MeH51IOilleMC51) no:ifMeHHOM pe)KttMe, llTO Ka)K]J;hlH 

CJIOH B CBOe BpeM51 6bIJI OTJIO)KeH B nOJIOBO]J;be Ha 

nOJIHroHaJibHOH noBepxHOCTH nOHMbI H l.ITO nocJie}J;

H5151 nepeMelllaJiaCb Bee Bhlrne H Bhrrne" [flonoe, 
1953, c. 34 ]. 

1.I;I1KJIMqECKOE CTPOEHME 
E,n:OMHbIX TOJIII( 

BnepBbre MhICJih o He CTOJib y)K OAHOPOAHOM 

pe)KHMe OCa]J;KOHaKonJieHH51 B nepHO}J; ¢opMHpo

BaHH51 MOIIIHhlX CHHreHeTHlleCKHX nOBTOpHO-)KHJib

HbIX Jlb}J;OB B03HHKJia y Hae npH aHaJIH3e CTpOeHH51 

o6Ha)KeHH51 e}J;OMhI B pa3pe3e 3eJieHhIH Mhlc B 

1983 r. BcJie]J;CTBHe OlleHb y1J;allHoro H noJIHoro 

BCKpbITH51 pa3pe3a B ceHT516pe, a TaK)Ke OlleHb 

KOHTpaCTHOH KapTHHhl, nO]J;llepKHYTOH paHO ycTa

HOBHBrnHMC51 CHe)J(HbIM noKpOBOM, 6bIJIH OlleHb 

51BHO BH}J;HbI TPH 51pyca B CTpOeHHH BMelllaIOilleH 

)KHJibI TOJIIIIH [BaCUJZbL£YK, 1992, m. 2, flpu;z. 110 ]. 
BoJiee TeMHhre npocJioH B cTpoeHHH pa3pe3a 6brJIH 

npe]J;CTaBJieHbI CHJibHO OTop¢oBaHHbIMH KOPHllHe

BbIMH cyneC51MH c BepTHKaJihHO CT051IllHMH KOpern

KaMH TpaB H MXaMH. 0}J;HOH H3 Ba)J(HbIX qepT 3THX 

o6orallleHHbIX opraHHKOH (KCTaTH, 3]J;eCb )Ke BCTpe

lleHbl H CKOnJieHH51 MaMOHTOBbIX KOCTeH) npOCJIOeB 

6hIJIO HaJIHllHe rpyHTOBbIX )KHJI, o6pa3yIOillHX KaK 

6hr rpe6eHKY 3y6~rnKaMH BHH3. Pa3Mep 3y6heB 

rpyHTOBbIX )KHJI COCTaBJI51eT 1,5-1,7 MB BbICOTY H 

0,3-0,4 M B rnttpHHY B BepxHeli llaCTH. AHaJio

rHllHbre 3y6b51 HaM }J;OBeJIOCb Ha6JIIO]J;aTb B BepxHeH 

llaCTH aJiaca y ,n:yBaHHoro nepeKaTa. 31J;eCb OHH 

6hIJIH HeCKOJibKO MeHbrnHX pa3MepoB 0,5-0,6 M B 

BbICOTY H 0, 1-0, 2 M B rnHpHHY H OTXO}J;HJIH BHH3 

OT nO}J;OrnBbl roJiou;eHOBOro Top¢51HHKa, nepeKpbrna

IOIIIero o3epHyro (03epHo-rn6epaJihHYIO) roJiou;eHo

BY!O TOJIIIIY (napaJIJieJihHO rpyHTOBhIM )KHJiaM 3]J;eCh 

TaK)Ke 3aJieraIOT Jie]J;51Hbie )KHJibl, BbICOTOH OKOJIO 

4 M) . TaKHM o6pa3oM, ,,rpe6eHKa" - Mop¢oJio

rnllecKHH npH3HaK, ]J;eMOHCTPHPYIOillHH o6IIIHOCTb 

qepT pa3BHTH51 aJiaca H OT]J;eJibHOro cy6aKBaJibHO

cy6a3paJibHOro IJ;HKJia B TOJIIIIe e]J;OMhl, T. e. e]J;OMY 

B p51]];e CJiyqaeB MO)KHO paccMarpHBaTb KaK cepHIO 

nocJie}J;oBaTeJibHO ¢opMHpoBaBrnHXC51 aJiaCHbIX 

TOJIIll. TaK)Ke 3y6llaTOe cTpoeHHe HH)J(Heli qacTH 

Top¢51HbIX CJIOeB OTMel.leHO B e]J;OMHOH TOJIIlle B 

pa3pe3e n03]J;HenJie:ifCTou;eHoBo:if Teppacbr EbIKOB

CKoro n-oBa, BKJIIOllaIOIIIeH MOIIIHhie 51PYCHbie 

CHHreHeTHlleCKHe nOBTOpHO-)KHJibHble Jlb}J;hl. llHTe

pecHO, llTO B 3TOM pa3pe3e OTMelleHO OT 3 }J;O 

5 ropH30HTOB, npe]];CTaBJieHHbIX nepecJiaHBa

IOIIIHMHC51 necKaMH, cyneC51MH, CJI051MH c KOMOll 

KaMH Top¢a, rmrn [BacuJZbL£YK, 1992 ]. Oco6oe 
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Harne BHHMaHHe npHBJieKJIH CJIOH, npe]J;CTaBJieHHbie 

KpynHhlM H MeJIKHM rpaBHeM, llaCTO rpaBHeM HaCbI

IlleHbI H ropH30HTbl neCKOB HJIH rJIHH. llHTepeCHO, 

llTO BCTpelleHO ]];Ba CJI051 Top¢a, nO]J;CTHJiaIOillero 

rpaBHHHbie TOJIIIIH; B rpyHTOBbIX-Top¢51HbIX )KHJiax, 

OTXO}J;51IIIHX BHH3 OT nO]J;OrnBhl 3THX ABYX TOp¢51HbIX 

CJIOeB, OTMel.laeTC51 nOBhlrneHHOe CO]];ep)KaHHe rpa

BH51. 

.n:JI51 nOHHMaHH51 xapaKTepa oca]J;KOHaKOnJie

HH51 H pe)KHMa . ¢opMHpOBaHH51 )KHJI B e}J;OMHOH 

TOJIIIIe HHTepeCHO paccMOTpeTb CTpOeHHe pa3pe3a 

JiaH]J;bI, B03BhlrnaIOIIIeHC51 H3}J; COBpeMeHHbIM nJI51-

)KeM ry6hr Byop-Xa51 Ha 1 M. 31J;eCb CBepxy 3aJieraeT 

TOPcP MOillHOCTbIO ]J;O 0,6-0, 7 M, BKJIIOllaIOIIIHH 

pOCTKH )KHJibHbIX Jlb}J;OB, Ha]]; KOTOpbIMH pacnoJiara

IOTC51 rpyHTOBbie )KHJIKH. HaA Top¢oM TOHKHH npoc

JIOH cynern. Top¢ no]J;CTHJiaeTc51 rpaBeJIHCThIM nec

KOM. TaKHM o6pa30M, B CTpoeHHH JiaH]J;bI OTMella

eTC51 Ta )Ke rpyHTOBa51 TpHa]J;a, KOTOpa51 nepHO

}J;HlleCKH BCTpeqaeTC51 Ha pa3HbIX BbICOTax B IJ;HK

JIHlleCKOH e]J;OMHOH TOJIIIIe B pa3pe3e n03}J;HenJieH

CTOIJ;eHOBOH Teppachl. Bo Bcex CJiylla51X K OTop¢o

BaHHbIM npOCJI051M npttypol.leHbI roJIOBbl MOillHhlX 

Jie}J;51HbIX )KHJI, 3aJieraIOIIIHX Ha pa3HbIX rJiy6HHax B 

e}J;OMHOH TOJIIIIe. 

B AaJihHelirneM Harne npe]J;cTaBJieHHe o IJ;HK

JIHlleCKOM xapaKTepe CTpOeHH51 e}J;OMHbIX TOJIIll Ha

rnJIO nO]J;TBep)K]];eHHe B pe3yJihTaTe HarnHX Henoc

pe]J;CTBeHHbIX HaTypHbIX HCCJie]J;OBaHHH, TaK, 

HanpHMep, 6hIJIO OTMel.leHo noKa3aTeJibHOe 51pyCHOe 

CTpOeHHe noJIHroHaJihHO-)KHJibHOro KOMnJieKca 

AHoHcKoli e1J;0Mh1 (pHc. 1). 
TaK)Ke MbI HarnJIH no}J;TBep)K]J;eHHe 51pycHOCTH 

Jie]J;51HbIX )KHJI B e]J;OMHbIX TOJIIllaX B p51}J;e onHCaHHH 

]];pyrHx aBTopoB. ITpHBe}J;eM, HanpHMep, }];Ba H3 HHX. 

r. c. KoHCTaHTHHOBa TaK OnHCbIBaeT CTpO

eHHe e]J;oMHoli TOJIIIIH CTaHllHKOBcKoro 5Ipa Ha 

npaBo6epe)Khe p. MaJI. AHroli: ,,Oco6eHHOCTbIO 

l.leTBepTHllHblX OTJIO)KeHHH, BbIXO}J;51IllHX B o6Ha

)KeHHH CTaHl.IHKOBCKoro 51pa, 51BJI51eTC51 TO, llTO 

nOJIHroHaJibHO-)KHJibHhle Jlb}J;bl, co.n.ep)KaIIIHeC51 B 

HHX, He npope3aIOT BCIO oca,ll,OllHYIO TOJIIIIY ' a 3aJie

raIOT HeCKOJibKHMH 51pycaMH, pacnOJIO)KeHHbIMH 

IJ;pyr Ha]]; ]];pyroM. 5IpyCbI Jie]J;51HbIX )KHJI pa3]J;eJieHbI 

CJIOeM rpyHTa HHOr}J;a CHJibHO OTopciJoBaHHoro HJIH 

TOPcP51HHCToro MOIIIHOCThIO oKoJio 2 M. BepxHHH 

51pyc Jlb}J;OB 3aJieraeT Ha BblCOTe B KHTepBaJie Me)K.n.y 

18-27 M HaA ype3oM p. MaJI. AHIO:if , HH)KHHH -

Ha BbICOTe OT 7-8 AO 16 M. C y SI rro TOM y, llTO no 

CKJIOHY XOJIMOB Ha}]; o6Ha)KeHHeM p a crrOJIO)KeHhl 

6aH}J;)KepaxH, MO)KHO CllHT3Tb 'ITO CyIIIeCTByeT 

ellle, no KpaliHeH Mepe, O,ll.HH 5I ::?-."EIIbHbIX Jlb}J;OB, 

3aJieraIOIIIHH Ha BbICOTe OT 30 ;:i; 0-45 M" [KoH
cmaHmUH0<3a, 1965, c. 105-10 ]. 

A. A. CBHTOlleM H B. C. 
om;zoxeHusi. • . , 1980, c. 89- 9 
srpyCHOCTb e}J;OMHOH TOJTIIO'I B 



MO/{EJ/b J_f/1KJIJf'lECK11-JJYJibCHPYJOJI{EI'O <POPMHPOBAHHJJ 

Pttc. 1. .IJ:Ba sepxHHX si:pyca no1mroHaJibHO-

)J(HJibHoro KOMnJieKca Ai1oucKoi1 e.n.oMbt. 

Crn.rvrn: 1 - Hl1lKH11i1 11pyc, 2 - sepxtt11i1 S!py c. 

pa3pe3e Jle):IOBbIH 06pbIB BCKphrnaeTC51 50-MeTpOBa51 

TOJIIIJ;a JHITOJIOrHqecKH pa3Hoo6pa3HbIX 03epHbIX OT

JIO)KeHHH CJIO)KHOro KpHoreHHOro CTpoeHH51, BKJIIO

qarorn;a51 HeCKOJibKO 51pycoB IIOBTOpHO-)KHJibHbIX 

Jlh):IOB.. . 3JieMeHTapHbie CJIOH pa3pe3a Jle):IOBbIH 

o6phIB, rpyrrrrttpy51Ch, 06pa3yroT 6oJiee KpyrrHhre 

rraqKH HJIH :U:HKJihI. Bcero BhI):leJI51eTc51 6 :U:HKJIOB 

oca):IKOB. 0TJIO)KeHH51 HH)KHero :U:HKJia - OTHO

CHTeJibHO TOHKHe HJIHCThie H rrecqaHO-HJIHCThle, B 

BepxHeH qacTH OTop¢osaHHbie, c paCTHTeJihHblMH 

OCTaTKaMH ... BH):IHMa51 MOin;HOCTb 2,4 M. B OCHO

BaHHH pa3pe3a BTOporo :U:HKJia OTMeqaeTC51 6a3aJih

HbIH ropH30HT rrecKa c rpastteM. B KpOBJie OTJio

)KeHH51 oTop¢osaHhI. .. Mor:u;ttoCTh OT 7 ,5 i:10 15 M. 

)J,JI51 OTJIO)KeHHH TpeThero :U:HKJia xapaKTepHO 

HaJIHqHe cpe):IH CJIOHCTbIX rreCKOB rrpocnoeB OTop¢o

BaHHOH cyrreor. .. MorrrttoCTh OT 8,5 i:10 15 M. 0TJIO

)KeHH51 qeTBepToro :U:HKJia HMeIOT OTHOCHTeJihHO 

rrpOCTOe CTpOeHHe: 3TO TOHKOe, ropH30HTaJihHOe 

rrepecJiaHBaHHe HJia rrecqaHHCToro cepo-CH3oro H 

cynecH oTop¢osaHHOH ... Oca]:IKH :U:HKJia, no-BH

AHMoMy, HaKaIIJIHBaJIHCb B npHrny6oH. qaCTH 3IIH-

30):1HqecKH cyrrrecTsosasmero 03epa co cnoKOHHhIM 

3acTOHHhlM pe)KHMOM. Mor:u;ttoCTh 4,5 M. Oca]:IKH 

TI51Toro :a;HKJia npei:1cTaBJI5IIOT MOIIIHYIO naqKy ro

pH30HTaJihHO-CJIOHCThIX rp513HO-)KeJITblX II ecKOB' 

O)KeJie3HeHHhlX H necKoB HJIHCThIX cephlx. B oTJIO

)KeHH51X BCTpeqaroTC51 paCTHTeJihHbie OCTaTKH, 

npoCJIOH Top¢a H OTOPcPOBaHHOH cyrrecH, CBH):le

TeJibCTBYIOIIIHe 0 HeO):IHOKpaTHbIX ocymKaX MeJIKO

BO):IHOro BO):IOeMa-pa3JIHBa, ri:1e HaKaIIJIHBaJIHCI: 

oca]:IKH. B ocHoBaHHH :U:HKJia - 6a3aJihHhlH ro

pH30HT rpy6o3epHHCToro necKa.. . Mor:u;HbCTh 

13,5 M. Ha HHX c tte6oJihIDHM pa3MhIBOM 3aJieraroT 

necKH mecToro :U:HKJia ocai:1KoHaKorrneHH5I ..• Mor:u;

HOCT:b 6,3 M ••. ". 

HaMH TaK)Ke onttcatto :U:HKJIHqecKoe 3aJieraHHe 

IIOBTOpHO-)KHJibHbIX Jlb):IOB B 03epHOH TOJIII,e Jiei:10-

BOro 06phrna Ha p. MaH.H (pttc. 2). B HH)KtteH. qacTH 

TOJIIIJ;H 6hIJIH H3yqetthr TPH 51pyca Jie):l51HhIX )KHJI, 

Ka)K):la51 H3 KOTOpbIX 6hIJia BbICOTOH 3-4 M. )KHJibl 

Ka)K):IOrO H3 si:pycoB 3aJieralOT B MeJIKHX necKaX H 

nepeKphrnaIOTC51 Top¢oM H cynechro. Ba)KHOH oco-

6eHHOCThIO 51BJI51eTC51 H cyrrrecTBeHHa51 AHcPcPepeH

:U:Ha:a;H51 3HaqeHHH 018Q B )KHJIKaX pa3HhIX IJ;HKJIOB 

COCTaBJI5IIOIIIa51 -23,8 %0 B HH)KHHX )KHJiax H -28 %0 
B )KHJiax cpei:1Hero 51pyca, rrpH cpe):IHHX ):IJI51 3TOro 

perHOHa 3HaqeHH51X B )KHJiaX e]:IOMHblX OTJIO)KeHHH 

OT -26,8 i:10 -28,6 %0 [Bacu.llb'iyx:, 1992 ]. HttTepec

Ho, qTQ H B MOIIJ;HOH (6oJiee 50 M no sepTHKaJIH) 

MHOro51pyCHOH (6onee 6 51pycoB Jie):l51HbIX H rpyHTO

BbIX )KHJI BbICOTOH ):10 7-8 M) IIOJIHroHaJihHO-)KHJib

HOH CHCTeMe, OTMeqeHHOH HaMH B npeHMyr:u;ecTBeH

HO necqaHOM (c npOCJI051MH aJIJIOXTOHHOro Top¢a, 

coi:1ep)Kar:u;ero BeTKH KYCTapHHKOB H CTBOJibI i:1epeBb

eB) pa3pe3e YcTh-AnraHCKHH o6pbrn (s HeCKOJihKHX 

A6c. 
BblC., M 

+38 

+35 

+32 

+29 

ype3 
p. Ma'1H 

~1 CJ2C)3rnl]4~5 

Pttc. 2. 51pycuoe (:U:HKJIH'lecKoe) 3aJierau11e nos

Topuo-)J(HJlbHblX Jlb,!J,OB B HH)J(HeH qaCTH 03epHOH 

TOJir:u;H Jie.n.oBoro 06pbrna ua p. Maiiu (s6JIH3H 

KOHTaKTa c KJiaCCH'ICCKHM C,!J,OMHbIM OCTaHIJ;OM B 

HH)J(HCH 'laCTH pa3pe3a CM. cnpaBa BHH3Y) H H30-

TOnHO-KHCJIOpO,!J,HbIH COCTaB )KHJI (3Ha'leHml 0180 

B %0, noKa3aHbI :u;11¢paMH p.11,!I,OM c )KffJiaMH). 

1 - rnp¢, 2 - necoK, 3 - cynech, 4 - JJC.ll c11ttretteTw1ecn1x 
lKHJJ, 5 - rpam1i1 11 raJJhKa. 

5 



10.K. BACHJ!b'IYK 

KHJIOMeTpax Bbime no TetJemuo p. MaiiH) B H30TOII

HOM COCTaBe JieA51HblX )KHJI TaK)Ke OTMelfeHa OtfeHb 

BblCOKa51 AH¢¢epeHII;Hall,H51 (OT -23,4 AO -27 ,8 %0>' 
KOTOpyIO, CKopee Beem, MO)KHO CB513aTb c rrpOHHK

HOBeHHeM H30TOIIHtfeCKH 6onee T51)KeJiblX petJHbIX 

BOA B TeJIO )KHJibJ B KOHU,e 3Tarra cy6aKBaJibHOro 

HaKOIIJieHH51 MaCCHBa fl' HalfaJia aKTHBHOro pocTa 

oqepeAHOro 51pyca neA51HhIX )KHJI. Ha aKTHBHOe 

yqacTHe peqHbIX BOA B ¢opMHpoBaHHH TOJIIII:H OTJIO

)KeHHM 3AeCh yKa3blBaeT H HHBepcH51 paAHoyrnepoJJ;

HbIX AaTHpOBOK - 6onee ApeBHHX BBepxy H 6onee 
MOJIO)J;bIX BHH3Y' IIOJiytJeHHbIX no rrpeKpaCHO cox

paHHBillHMC51, HO OKaTaHHblM BeTKaM [BaCUJlb'lYK, 
1992 ]. B 3TOM cnyqae MbI rronaraeM, oKaTaHHOCTb 

APeBeCHHbl CB513aHa c rrepeHOCOM peKOM (XOT51 rrpH3-

HaKH OKaTaHHOCTH B P51Ae cnyqaeB MOryT 6b1Tb H 

1rnoro reHe3Hca, HarrpHMep, KaK pe3yJibTaT AJIH

TeJihHOro 3aJieraHH51 Ha AHeBHOM IIOBepxHOCTH H 

o6pa6oTKa AO)KA eM, CHeroM, BeTpOM HT. II.) . 

Ifa 3THX OIIHCaHHM BHAHO, lfTO 51PYCHOe (U,HK

JIHqecKoe) CTpoeHHe eAOMHbIX TOJIIII: BCTpeqaeTC51 

AOCTaToqHo lfaCTO, H, KaK rrpaBHJIO, 51pycHOCTb B 

CJIO)KeHHH BMeui:aIOIII:HX IIOPOA KOppeCIIOHAHpyeT c 

51pyCHOCTbIO B 3aJieraHHH IIOBTOpHO-)KHJibHbIX 

JibAOB. 

HOBASI MO)l,EJib PA3BMTMSI CMHrEHETM
qECKMX IIOBTOPHO-)J(MJibHbIX Jlb)l,OB 

Ha ocHoBe aHaJIH3a co6cTBeHHhlx rroneBblx Ha-

6JIIOAeHHii H orry6JIHKOBaHHbIX B BHAe OIIHCaHHM, 

¢oTOrpa¢Hii H pHCYHKOB AaHHblX APYrHX HCCJieAo

BaTeneii HaMH rrpeAJIO)KeHa HOBa51 CTPYKTypHa51 MO

AeJih ¢opMHpOBaHH51 MOIIJ:HbIX CHHreHeTHlfeCKHX 

rroBTopHO-)KHJihHbIX JihAOB. OcHoBy MOAeJIH cocTaB

JI51eT MaKpOU,HKJIHqeCKHM MexaHH3M ¢opMHpOBa

HH51 CHHreHeTHqecKHX )KHJI. JlorHtJecKa51 cyTh rrpeA

JIO)KeHHoii MOAeJIH COCTOHT B TOM , qTo rrpou,ecc 

CHHreHeTHlfeCKOro ¢opMHpOBaHH51 MOIIJ:HblX JieJJ;51-

HbIX )KffJI paccMaTpHBaeTC51 He B paMKax rrpHH51TOM 

napaAHrMhI - KaK npou,ecc HenpephrnHoro ¢op

MHpoBaHH51 JibAa, a B HeCKOJibKO HHOM TpaKTOBKe 

KaK rryJihCHPYIOIIJ:HM - U,HKJIHlfeCKHii rrpou,ecc. 

r n aBHOe OTJIHqHe 3TOM MOAeJIH OT HM eIOIII:HXC51 

MOAeJieii ll,HKJIHlfeCKoro pa3BHTH51 )KHJI COCTOHT B He 

KJIHMaTHlfeCKOM 3arrycKaIOui:eM MexaHH3Me Bbl51B

JieHHOM ll,HKJIHqHOCTH (T. e. ll,HKJIHlfHOCTb np051BJI51-

eTC51 H e 3aBHCHMO OT KJIHMaTHlfeCKHX PHTMOB no

TenJieHHM HJIH rroxoJIOAaHHii). CornacHo Hameii 

MOAeJIH rJiaBHblM AeTepMHHHPYIOIII:HM MexaHH3MOM 

6bIJia HeOAHOKpaTHa51 IlOBTOp51IOIIJ:a51C51 CMeHa xa

paKTepa OCaAKOHaKOITJieHH51 (pHC. 3) Ha IlOBepx

HOCTH IIOJIHroHaJibHOro MaCCHBa - cy6aapaJibHOro 

H cynpaaKBaJihHOro (pe)Ke cy6aKBaJihHOro) . IloA 

IlOCJieAHHM Mbl IIOHHMaeM BCe )Ke He60JibillYIO MOIIJ:

HOCTb BOAbl Ha IIOBepxHOCTH IIOJIHrOHaJibHOro MaC

CHBa, OHa peAKO npeBblmaeT 1-1 ,5 M (B npo

THBHOM cnyqae 3aneraroui:He HH)Ke )KlfJibI JJ;a)Ke B 
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Puc. 3. M o uenh MaKpou,ttKJittqecKoro ¢opMttpo-

BaHH51 

Jib}]. OB. 

CHHreHen1qecKHX IIOBTOpHO-:lKHJlbHbIX 

I H III - cy6aspaJihHh1e cjJa3hI pa3BHTH51 , II - cy 6aKeaJ1btta11 
(cynpaaKeaJihHa11 cjJa3a pa3BHTHll) . B TeqeHHe cy 6aspaJihHOro 
pa3BHTHll MaCCHBa cjJopMHPYIOTCll npeHMYll.\eCTBeHHO OTOpcjJo
eaHHbie CJIOH, H pOCT JKHJI hpOHCXOAHT n peHM)'ll.\eCTBeHHO B 
urnpHtty. B TeqeHHe cy 6aKeaJibHOro pa3BHTHll MaccHea 
cjJopMHPYIOTCll npeHMy ll.\eCTBeHHO CJIOH MHHepaJibHbIX OTJIO
JKeHHH (neCKOB, cy neceif , rJIHH) H pOCT lKHJI npeKpall.\aeTCll HJIH 
3aMe)1JilleTCll, e nocJie11tteM rnyqae npo11cxoA11T ttapall.\HBatt11e 
JKl1JI eeepx. I - rnpcjJ , 2 - cynech c n ecKoM , 3 - cy nech, 4- 6: 
JKl1JibHhIH Jie11 patttteif (4 ), cpe11tteif (5 ) 11 no3)1Heif (6) cjJa3 
pa3e11T1111; 7 - eo11a (o3epo, peKa, ry6a 11 T. 11.) , 8 -
np11Hl(HnHaJihHhIH OT6op o6pa3l\OB 113 )KYIJI nepeoif cy6aspaJibHOH 
cjJa3bl, 9 - np11Hl.(11nl1aJibHbrt'! OroOp o6pa3[.\0B 113 lKHJI BTOpOH 
cy6aspaJibHOH cjJa3hI. 



MO/l,EJ!h l{HKJIW!ECKJJ-IIYJihCHPYJO~EI'O </JOPMHPOBAHHH 

cypOBbIX ycnomrnx II03AHero rrneliCTOIJ;eHa MOrmi: 

6b1 rrpoTaSITh). 

06hI1IHO rrpeAnOJiaraeTC51, l!TO CHHreHeTH'leC

KHe JieA51Hhle )KHJlbl ¢opMHPYIOTC51 TOJibKO B yc

JIOBM5IX MeAJieHHOro HenpepbIBHOro ocaAKOHaKon

JieHM51, conpOBO)KAaIO:rn;eroC5I nOBTOp5IIOm:MMC51 MO

po3o6oliHbIM pacTpeCKMBaHMeM. 0AHaKO Mbl IIOJia

raeM, l!TO TaKa51 CMTyau;M5I 6hlBaeT AOCTaTOl!HO peA

KO M TaKOH TMn CeAMMeHTaIJ;MM B TelleHMe noc

JieAHMX 50 TbIC. JieT np05IBJI5IJIC51 3nM30AM1IeCKM, 

1Iam:e cy6aKBaJihHOe OCaAKOHaKonJieHMe CMeH5IJIOCb 

cy6a3paJihHhlMM ycnoBM5IMM pocTa noBTOpHo

)KMJihHhIX JihAOB. 

CMeHa cy6a3paJihHOro pe)KMMa cy6aKBaJihHhlM 

MO)KeT 6hITh cB.srnaHa c noAnpy)KttBaHMeM He6onh

mnx peK, nOATOnJieHMeM nOHM, onycKaHMeM no6e

pe)KMH Mopeli, 3aJIMBOB M ry6, o6pa30BaHMeM 3a

npyA MJIM o6mttpHbIX copoB MT. A· 

PocT CMHreHeTMtieCKMX noBTOPHO-)KMJihHhIX 

JlhAOB npOMCXOAMT cy6a3paJihHO BO BpeM51 aKKYMY

Jl5IIJ;MM TOp¢a MJIM OTOPcPOBaHHbIX OCaAKOB. Ile

pMOAMl!eCKM, BO BpeM51 HaKOnJieHM51 rpaBM51, nec

KOB, cyneceli, cyrJIMHKOB M rJIMH B cy6aKBaJihHbIX 

ycJIOBM5IX pocT neASIHhix )KMJI coKpam:aeTC51 HJIM 

npttocTaHaBJIMBaeTC5I. KorAa cy6a3paJihHhlH pe)KMM 

B0306HOBJI5IeTC51, pOCT JieA51HbIX )KMJI aKTMBM3M

pyeTC51. Ecnn Tonm:a cy6aKBaJihHhIX ocaAKOB MMeeT 

He60JibillYIO MOm:HOCTb (MeHee 3-4 M) , XBOCThl 

6onee MOJIOAhIX M CTpaTMrpa¢tttieCKM pacnoJIO)KeH

HblX Bbime )KMJI npOHMKaIOT B norpe6eHHhie JieA51-

Hhie )KMJihI npeAhlAym:eli ¢a3hl. Hao6opoT, ecJIM 

MOIIJ;HOCTb TOJim:M cy6aKBaJihHbIX OCaAKOB npeBbl

maeT 4-5 M, pacrrOJIO)KeHHhie CTpaTHrpa¢tt1IeCKM 

Bhlme JieA51Hbie )KHJibl He npOHMKaIOT B 3aJieraIOm:Me 

HM)Ke. 

3Tan cy6a3paJihHOro OCaAKOHaKOnJieHM51 (OH, 

1Iam:e BCero cPMKCHpyeTC51 npoCJI05IMM M ropH30H

TaMM HaChlm:eHHhlMM opraHMKOH KaK aBTOXTOHHOro, 

TaK M aJIJIOXTOHHOro npOMCXO)KAeHM5I; B KJiaCCM'le

CKOM cnyllae - 3TO aBTOXTOHHhle Top¢5IHMKM) co

OTBeTCTByeT aKTMBHOMY rrpHpOCTY MaCCbl JlhAa B 

JieA5IHblX )KMJiax (npeHMym:ecTBeHHO )KlfJlbl B 3TOT 

nepHOA pacTyT B mMpMHy, XOT51, HanpHMep, npM 

Ol!eHb aKTMBHOM HaKOnJieHHM Top¢a B cy6a3paJih

HblX ycnoBM5IX 3aMeTeH M pocT neASIHhlX KJIHHheB B 

BhICOTY, nocKOJihKY 3a AJIMTeJihHhIH nepHOA cy6a3-

panhHOro pa3BMTM5I AHeBHa51 IIOBepxHOCTb TOp

cP5IHMKa MO)KeT nOAH51TbC51 Ha 1,5-2 M, a MHDrAa H 

6onee). 

3rnrr cy6aKBaJihHOro (MJIM cynpaaKBaJihHoro) 

OCaAKOHaKOIIJieHM5I 1IaCTO cPMKCHpyeTC5I ropH30H

TaMM cyneceli M cyrJIMHKOB, pe)Ke rrecKoM, em:e 

pe)Ke rpaBMeM M COBCeM peAKO m:e6HeM c TOH

KOAMCnepCHbIM 3arroJIHMTeJieM. B 3TMX ropH30HTax 

l!aCTO MO)KHO BCTpeTMTb o6MJIMe nepeoTJIO)KeHHbIX 

crropoBO-nhIJihIJ;eBhIX 3epeH, HepeAKO OTMe1IaeTC51 

3aMeTHa51 KOHIJ;eHTpau;tt5I AMaTOMOBhIX BOAopocneli 

MJIM OCTaTKOB BOAHhIX pacTeHMH, a MHOrAa M BKJII0-

1IeHM51 ¢opaMHHH¢ep (MJIM OCTaTKOB pbI6). 3TOT 

3Tan COOTBeTCTByeT 3aMeAJieHMIO HJIM npeKpam:e

HMIO npHpOCTa JihAa B TeJie JieA51HbIX )KMJI. 

IlocJieAyIOm:ee nOBTOpeHMe nepHOAa cy6a3-

paJihHOro ¢opMHpOBaHM51 )KMJI BeAeT K o6pa30-

BaHMIO BepxHero 5Ipyca JieA5IHOH )KlfJihl, rrpH1IeM, 

eCJIM BO BpeM51 HaKOnJieHM51 cy6aKBaJihHOH (cynpa

aKBaJihHOH) TOJim:M POCT )KMJI npeKpa:w;aJIC5I, a Mom:

HOCTb 3TOH TOJIIIJ;M 6oJibilla51, TO ¢opMHpyIOTC5I OT

AeJihHhle 51pychl neASIHhIX KJIMHbeB, B APYrMx cny-

1Ia5Ix ¢opMttpyIOTC51 cnJIOillHhie (TpaH3MTHbie) Jie

A51Hhie KJIHHh51, l!aCTO c npM3HaKaMM SipycHOCTM. 

Mm1rno paccMOTpeTh meCTb OCHOBHbIX TMnOB 

AaHHOro npou;ecca, BhJAeJI5151 MX no CKOpOCTM OCaA

KOHaKOnJieHM51 (MeAJieHHOe M 6bICTpoe) M no AJIM

TeJihHOCTM 1IepeAOBaHM51 pHTMOB ocaAKOHaKOnJie

HM51 (1IaCToe, cpeAHee M peAKOe): I - MeAJieHHOe 

OCaAKOHaKonJieHMe rrpH 1IaCTOH CMeHe pHTMOB OCaA

KOHaKOnJieHM5I; II - MeAJieHHoe ocaAKOHaKorrne

HMe npH cpeAHeH CMeHe PMTMOB ocaAKOHaKOnJie

HM5I; III - MeAJieHHoe ocaAKOHaKonneHne rrpH 

peAKOH cMeHe pMTMOB ocaAKOHaKonneHtt51; IV -
6bICTpoe ocaAKOHaKonJieHMe rrpH 1IaCTOH CMeHe pHT

MOB OCaAKOHaKOnJieHM5I; v - 6bICTpoe ocaAKOHa

KOnJieHMe npH cpeAHeli CMeHe PMTMOB OCaAKOHa

KOnJieHM5I; VI - 6hlcTpoe ocaAKOHaKonneHMe nptt 

peAKOH CMeHe pHTMOB OCaAKOHaKonJieHM51. 3TMM 

meCTM OCHOBHbIM TMnaM . pa3BMTM51 nOJIMrOHaJihHO

)KlfJlbHhlX KOMnJieKCOB, Ol!eBMAHO, COOTBeTCTBYIOT 

onpeAeJieHHhie TMnhl CTpOeHM51 JieA51HblX )KMJI M 

nOJIMroHaJibHO-)KMJlbHhlX KOMnJieKCOB B u;eJIOM 

(pttc. 4). EcTecTBeHHO, TaKoe tIMCJio KoM6HHau;ttli 

BbIAeJI5IeTC51, eCJIM paccMaTpHBaTh TOJlbKO ABe 3TM 

nepeMeHHhie: CKOpOCTb OCaAKOHaKOnJieHH51M1I3CTO

TY 1IepeAOBaHM51 pMTMOB ocaAKOHaKonneHMSI, ecntt 

)Ke paccMaTpMBaTh M CKOpOCTb co6CTBeHHO noBTOp

HO-)KMJlbHOro JlbA006pa3oBaHH51 (a OHa cym:ecTBeH

HbIM o6pa30M BJIMSieT Ha Mop¢onorn10 )KMJI), TO, 

ecTeCTBeHHO, KOJIM'leCTBO KOM6MHaIJ;MH, a, CJieAOBa

TeJibHO, M Mop¢onortt1IeCKMX pa3HOBMAHOCTeli no

nnroHaJihHO-)KHJihHhrx CTPYKTYP MO)KeT 6hITb 6oJih

me B ABa-TpH H 6onee pa3. 

IlpH peaJIH33IJ;MM nepBoro H3 BbIAeJieHHhlX 

BapHaHTOB: MeAJieHHOe OC3AKOH3KOnJieHMe npH 1!3-

CTOH CMeHe PHTMOB OC3AKOHaKonJieHH51 (CM. 

pnc. 4,l) ¢opMHPYIOTC5I y3KHe noBTopHo )KHJihHhie 

JibAhl, OHM, KaK npaBHJIO, o6pa3yIOT MHOrD5IPYCHYIO 

CMCTeMy c OTHOCMTeJibHO CJia6o Bbipa)KeHHbIMM nne-

1IMK3MM Ha KOHT3KTe )KlfJI c BMer:u;aIOIIJ;MMM nopo

A3MM. 

IlpH peaJIH33IJ;HH BToporo M TpeTbero H3 BhIAe

JieHHbIX BapHaHTOB: MeAJieHHOe OC3AKOHaKOIIJieHMe 

npH cpeAHeH H peAKOH CMeHe pHTMOB OC3AKOHaKon

JieHM51 (CM. pHC. 4,II M Ill) CJieAyeT 0%HA3Tb ¢op

MHpOBaHMe MaCCMBHbIX TpaH3MTHhlX JieA51HhlX )KMJI, 

npttl!eM B TpeTheM BapHaHTe AOnOJIHHTeJihHOe 
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PHc. 4. Mo,!1,eJih cpopMHpoBattH51 no11HrottaJihHO

)l{HJihtth1x CHCTeM pa3JIHqttoro CTpOeHH51, CB513aH

HOro c pa3JIHqH5JMH B CKOPOCTH o ca,!l,KOHaKon

JieHH51 H TeMnOB qepe,!1,0BaHH51 PHTMOB oca,!1,KOHa

K OnJieHH51. 

I-III - Me,rv1eHHOe oca,!IKOHaKoIIJieH11e np11 pa3Jiff'IHOi1 'laCTOTe 
cMeHhI pHTMOB oca,!IKOHaKoIIJieHm1: I - qacTOi1, II - cpe,!1Hei1 , 
III - pe11Koi1; IV-VI - 6hICTpoe oca11KoHaKonneH11e np11 
pa3JIH'IHOi1 'laCTOTe CMeHhI p11TMOB oca11KoHaKonneH11SI: IV -
'IaCTOM, V - cpe11HeM, VI - pe,!IKOM. 1 - BMe111aJ011111e )KHJIY 
r pyHThI (cxeMaTwrno): a - cy6a3paJihHhie, 6 - cy6aKBaJibHh1e 
(cynpaaKBaJihHhie); 2 - )l{HJihHhIM ne11; 3 - 'laCTh lKHJihHoro 
Jih)1a, np11pacrnJ0111ero B Te'leH11e 6onee MHTeJihHOro cy6a3panh
Horo nep11011a: a - np11 cpe11HeM, 6 - np11 'laCTOM CMeHe pHTMOB 
oca)1KOHaKOnJieHHSl. 

8 

nJiaCTHqHo e BbI,!1,aBmrnaHHe Jlh,!l,a )KHJI (o KOTOpOM 

paHee coo6m;a11H B. H. KoHm:u;eB H A. ,n:. MacJIOB 

[ 1969]) Boo6m;e M02KeT npHBeCTH K cpop MHpoBaHHIO 

cpaBHHTeJihHO IIIHpOKIIX Jie,!1,51HbIX CTOJI60B c Bbipa

)KeHHbIMH, HO ,!1,HCJIOil,HpOBaHHbIMH nJielJ:HKaMH. 

IlpH p eaJIH3aIJ,HH qeTBepTOI'O H3 BbI,!1,eJieHHblX 

BapHaHTOB: 6hICTpoe OCa,!1,KOHaKOIIJieHHe rrpH 'laCTOH 

CMeHe PHTMOB oca,!l,KOHaKOilJleHH51 (CM. pHC. 4,IV) 
M 0 2KHO n p orH03HpOBaTb o6pa30BaHHe MHOI'05Ipyc

HOH IlOJIHI'OHaJibHO- )KHJlbHOH CHCTeMbI, B 3TOM CJIY

qae 'laCTO XBOCTbI BbIIIIeJie2KaII1HX )KHJI MoryT He 

,!l,OCTHraTb I'OJIOB )KHJI HH)KHHX 51pyco B. 

IlpH peaJIH3aD;HH Il5ITOI'O H IIIeCTOI'O H3 BbI,!1,e

JieHHbIX BapHaHTOB : 6hICTpoe OCa,!1,KOHaKOIIJiemie 

rrp H cpe,!1,HeH H pe,!1,KOH CMeHe PHTMOB oca,!1,KOHaKon 

JieHH51 (CM. pHc. 4,V H VI) B cTpoeHHH rroJIHI'OHaJib

H O-)KHJihHhIX CHCTeM CJie,!1,yeT Q)KH,!l,aTb ¢ opMHpO

BaHHe MHOr05IpycHbIX CHCTeM, rrpH'!eM B IIOCJie,!l,HeM 

cJiyqae, BhI,!1,aBmrnaHHe Jib,!l,a )KHJI cnoco6cTBYeT 

II0,!1,H5ITHIO ypo BH51 I'OJIOB )KHJI HH)KHHX 5IpycoB H 

Il03TOMY 3,!l,eCh qam;e CJie,!1,yeT O)KH,!l,aTb ¢opMH

poBaHHe xopoIIIO Bbipa2KeHHOH MHOI'05Ip ycHOH CHC

TeMhl, CJIHBIIIeHC51 B 0,!1,HY TpaH3HTHYIO )KHJiy. 

Ilo,!1,qepKHeM, '!TO npH 'laCTOH CMeHe p HTMOB H 

OTHOCHTeJibHO BbICOKOH CKOpOCTH cy6aKBaJibHOI'O 

oca,!l,KoHaKorrJieHH51 (CM. p Hc. 4, IV) ¢ opMHpyroTC51 

npepbIBHCTbie no BepTHKaJIH 5IPYCHbie CHCTeMhl )KHJI 

H 'laCTO MO)KHO BCTpeTHTb n o rpe6eHHbie )KHJIKH B 

Tomu;e, a npH 6oJiee Me,!1,JieHHOM oca,!l,KOHaKon11e

HHH, a TeM 6011ee em;e H npH ,!l,JIHTeJibHOM nepHO,!l,e 

HHTeHCHBHOI'O cy6a3paJibHOI'O p oem )KHJI o 6pa3y 

IOTC51 MOID;Hble CTOJI6oo6p a3Hble (HHOr,!l,a Ha3bIBae

Mbie TpaH3HTHbIMH) CHHreHeTH'leCKHe Jie,!l,51Hbie 

)KHJibl. 

0TMeTHM, '!TO no11HroHaJihHa5I ceTh · IIIHpoKo 

p acnpocTpaHeHa rrpeHMym;eCTBeHHO Ha BbICOKOH 

IlOHMe, B TO BpeM51 KaK Ha HH3KOH IlOHMe 3Ta ceTb 

,!l,OCTaTO'!HO pe,!1,Ka . 3TO IlO,!l,TBep )K,!1,aeT' '!TO pOCT 

Jie,!l,51HbIX )KHJI rrpOHCXO,!l,HT rrpeHMYIIleCTBeHHO B cy-

6a3p aJihHbIX ycJIOBH5IX. HeK0 Topb1e )KHJibI MHoro

CTa,!l,HHHbI. Kor,!l,a XBOCT BHOBb o6pa3oBaHHOH )KHJibl 

npOHHKaeT B HH)KeJie2KaII1yIO 2KHJIY, cpopMHpyeTC51 

e,!l,HHa51 Jie,!1,51Ha51 )KHJia . 3TOT rrpon.ecc rrpHBO,!l,HT K 

cpopMHpOBaHHIO MHOI'Oll,HKJIH11HblX (MHOI'OCTa,!l,HH

HbIX) Jie,!1,51HbIX )KffJI HJIH KpHOil.H.K.IIHTOB. 3TO He 

OTHOCHTC5I K rpyrrrraM 3IlHreHeTl'I"lJ:e CKHX )Ie,!l,51Hb!X 

)KHJI, pacnOJI02KeHHbIX Ha pa3JIH'IB:bIX CTp aTHrpa

cpH1IeCKHX ypoBH51X . Cf>opMHpOBaHH CHHreHeTH'leC

KHX MHOI'OJieTHeMep31IbIX OCaJJ;KOB :rn.-reeT Il,HKJIH-

qecKHH xapaKTep, He3aBHCH.M.bill cra6HJib HOCTH H 

HeCTa6HJibHOCTH KJIHM an rt.J.eCKBX C.IIOBHH. 3TO 

CB513aHO c p e)KHMOM CeiU'IM an;HORHbIX H3MeHe

HHH. vlHor,!l,a rrorpe6eHHble ii~ )KHJlbl MoryT 

6bITb nJiaCTH'!eCKH Bb all eBN ll3- 3 a B0 3,!l,eHCTBH51 

6 o KoBoro ,!l,aBJieHH51. M mITern miIB rrpou.ecc BhI

,!l,aBJIHBaHH51, H TOHK.HH n ep 0
.::: • 

.!I.YT K cpopMHpOBaIDIIO 6oJibrrmx pepbIBHblX CHH-
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reHeTIIlICCKIIX JICJJ.5IHbIX )KHJI. EcJIII MOIIIHOCTb cy-

6aKBaJihHOro CJI05I BCJIIIKa, ¢opMIIpyeTC5I MHOro-

5IpycHa5I CIICTeMa. 

B OT)J,CJibHbIX CJiyl!a5IX (B ycJIOBII5IX OTHOCII

TCJibHO )J,JIHTCJibHOro CYIIICCTBOBaHII5I OlICHb MCJIKO

ro, HO XOJIO)J,HOro BO)J,OeMa, HanpIIMep Ha IlJI5I)KC 

IIJIII B npHJIIIBHO-OTJIIIBHOM 30He apKTIIlICCKIIX MO

peil:, ry6 II 3aJIIIBOB II T. n.) pOCT )KIIJI MO)KCT 

ll,OCTaTOlIHO aKTHBHO npOll,0JI)KaTbC5I II B cy6aKBaJib

HbIX (cynpaaKBaJibHhrx) ycJIOBH5IX. K npIIMepaM 

TaKoro poll,a OTHOCHTC5I, B llaCTHOCTII, BepXH5!5I 

llaCTb Ce5IXIIHCKOro pa3pe3a [BaCUJlbttyx: u ap., 
1998], r)J,e CIICTeMa nrnpOKIIX JIC)l.5IHbIX )KIIJI' pa3BII

BaBmIIXC5I B CTa]J,IIMHO-CMCH5IIOIIIIIXC5I ycJIOBII5IX, 

OilIICaHHa5I B HII)KHCM qacTII pa3pe3a CMCHIIJiaCb B 

BepxHeli noJIOBIIHe pa3pe3a y3KIIMII )KIIJI_aMII, 

6JIH3KO paCITOJIO)KCHHbIMH JJ.pyr OT JJ.pyra, BKJIIOlla

IOIIIIIMII 60JibillOe KOJIIIlICCTBO Toro )KC necKa, l!TO 

CJiaraeT II BMeIIIaIOJlIIIe IIX nopOJJ.bI. CpeJJ.II JJ.OKa3a -

TCJibCTB cy6aKBaJibHOro reHe3HCa )KHJI 3)],CCb, IlOMII

MO npIIBC)l.CHHbIX B yKa3aHHOM Bhlme ny6JIIIKaU:IIII, 

OTMCTIIM H IlOJIYlICHHbie Ha )J,H5IX 3HalleHII5I MIIHe

paJIH3aU:IIH B HCKOTOpbIX o6pa3u:ax Jib)l.a II3 norpe-

6eHHbIX y3KIIX )KHJI II3 3TOM )Ke BepxHeli qacTII 

pa3pe3a cyMMa COJICM 3)l.CCb npeBbICIIJia 

309 Mr/ JI, npII BbICOKOM COJJ.Cp)KaHIIII XJIOPIIJJ.OB -

14-24 Mr/JI, cyJihcPaTOB - 19-46 Mr/JI II JJ.OMII

HIIpoBaHIIII rHJJ.POKap6oHaTOB 138-175 Mr/JI 

(yTOlIHHM, l!TO B OCHOBHOM )J,JI5I Jib)l.a )l.a)Ke 3TIIX 

)KIIJIOK II )l.JI5I 6oJiee KpynHbIX TpaH3IITHbIX )KIIJI 

xapaKTepHa HCBbICOKa5I MHHepaJIII3aU:II5I - 25-
130 Mr/ JI). 3TO CB5!3aHO c TCM, l!TO maBHbIM 

IICTOlIHIIK BO)l.bl )l.JI5I IlOBTOpHO-)KIIJibHbIX Jib)l.OB -

3TO TaJia5I cHeroBa5I BOJJ.a. fopa3JJ.O MeHee 3Ha

lIIITeJibHhre KOJIIIlICCTBa BO)l.bl IlOCTaBJI5IIOTC5I II3MO

p03bl0 H 'iaJioil: BOJJ.OM II3 aKTIIBHoro CJI05I. B npeJJ.e

Jiax BbICOKIIX Teppac II BOJJ.Opa3)l.CJIOB CIIHreHeTH

lICCKHe Jib)l.bI ¢opMIIPYIOTC5I IICKJIIOlIIITCJibHO II3 aT

Moc¢epHOM BO)l.bI, KOTOpa5I 3aMep3aeT B MOp03o6oli

HbIX TPCll1IIHax. Ha noBepxHOCTH noMMbI, npIIpeq

HbIX HJIII npIIMOpCKIIX paBHIIH He60JibillIIe )KHJIKH 

TaK)Ke ¢opMIIPYIOTC5I II3 aTMoc¢epHOM BO)l.hl, npo

HHKalOIIICM B TPCIIIIIHbI (eCJIII TPCIIIIIHbI OTKpbITbI K 

IlOBepxHOCTII) IIJIII II3 BOJJ.bl ce30HHOTaJioro" CJI05I (B 

CJiyqae, ecJIH TPCIIIIIHbI He JJ.OCTIIraIOT noBepxHoc

TII). Bo)l.a c BbICOKOM MIIHepaJIH3aU:IICM MO)KCT CJiy

llaMHO nonaCTb B TPCIIIIIHbI, CCJIH HMCIOTC5I COJICHbie 

03epa, B03HHKillHe B pe3yJibTaTe 3KCTpeMaJibHO BbI

COKHX npHJIHBOB. TaKne npIIJIIIBbI n mTopMOBbie 

HarOHbI MOryT 6bITb TOJibKO JICTOM, KOr)l.a IlOBepx

HOCTb MOp5I HJIH 3CTyapH5I CB060)l.Ha OTO Jib)l.a. 

TaKIIM o6pa3oM, K 3TOMY BpeMeHH 6oJibllIHHCTBO 

MOp03o6oliHbIX TPCIIIIIH y)Ke 3aKpbITO lI TOJibKO B 

C)J,HHIIl!HbIX CJiylla5IX 3Ta BO]J,a MO)KCT npOHHKHYTb 

B JICJJ.5IHhle )KIIJibI. CJieJJ.OBaTeJibHO, 6oJiee coJieHbIM 

JICJJ. B MeJIKHX )KHJIKax Ce5IXHHCKoro pa3pe3a -

3TO, CKOpee BCero, pe3yJibTaT yqacTH5I ry6CKIIX BO)l. 

B CJIO)KCHHH Jib)l.a )KHJI. 

,ll,MCKYCCIHI 

MoJJ.CJib MaKpOU:IIKJIHlICCKOro ¢opMIIpOBaHH5I 

CHHreHeTHlICCKHX IlOBTOpHO-)KIIJibHbIX Jibll,OB c¢op

MYJIIIpOBaHa Ha ocHoBaHHH n3ylleHII5I Mop¢oJio

riiqecKnx oco6eHHOCTeM MHOrHX CHCTeM CHHreHe

THlICCKHX IlOBTOpHO-)KHJibHbIX Jib)J,OB B IlOJie [Ba
CUJlbttyx:, 1992] lI HX OilHCaHIIM B HaylIHOM mnepa

Type. PaHee olleHb 6JIII3Ko K TaKoli U:HKJIII4ecKoli 

MOJJ.CJIH noJJ.OllleJI A. ,U. MacJIOB [1967], yBIIJJ.eB

llIIIM B pa3pe3e Ha npaBo6epe)KbC p. 0MOJIOM, KaK K 

nOJJ.OllIBe Top¢5IHbIX npocJioeB ITOJJ.XOJJ.5IT nJielIIIKH 

CTyneHeli CHHreHeTIIlleCKOM )KHJibI. OH Ha3BaJI 3TO 

3TanaMH 3ITHreHe3a B CHHreHeTIIlICCKOM pa3BHTHII 

)KHJI. 0)l.HaKO OH HCCJIC)J,OBaJI TOJibKO cpaBHIITCJibHO 

MaJIOMOIIIHbie U:HKJibI - 4 U:IIKJia B npe)l.eJiaX 1,5 M 

no BepTHKaJIII H CB5I3aJI 3TO c TCKTOHIIlICCKHM pa3-

BHTHCM MaCCIIBa, T. e. MIIKpo-, a He MaKpOU:HKJibI. 

3JJ.eCh Mhl He paccMaTpIIBaeM npo6JieMy ¢op

MHpoBaHH5I JIC)l.5IHbIX )KIIJI B 30JIOBbIX Jieccax, 0 

KOTOpbIX IlHllIYT ceBepoaMepIIKaHCKHe IICCJIC)l.OBa

TCJIII II BCJICJJ. 3a HIIMII C. B. ToMIIPJJ.Hapo [1980], 
IlOTOMY l!TO Mbl HIIKOr)l.a He Ha6JIIO)l.aJIH pa3pe30B c 

OTCYTCTBHCM 3HaKOB cy6aKBaJibHOro HaKOilJICHII5I 

(3TO II OilIICaHHbie Bhlme rpaBIIMHo-raJiel!HIIKOBbie 

CJIOII H OCTaTKH l!CllIYII pbr6, npeCHOBOJJ.Hbie )l.HaTO

MCII, aJIJIOXTOHHa5I opraHHKa - qacTO c HHBepcIIeM 

pa)l.IIoymepOJJ.HbIX )l.aTIIpOBOK, OKaTaHHbie JJ.PCBe

CIIHa HJIII KOCTH, 3HalIIITCJibHOe onecl!aHIIBaHIIe OT

JIO)KCHIIM c BbICOKHM COJJ.Cp)KaHHCM nepeOTJIO)KCH

HbIX B cy6aKBaJibHOM cpe)l.e IlbIJibU:CBbIX 3epeH, l!TO 

TaK)Ke IlOJJ.TBep)Kll,aeTC5I BbICOKHM COJJ.Cp)KaHHCM JJ.C

¢opMIIpOBaHHbIX IlbIJibU:CBbIX 3epeH II cnop, KaK 

npaBIIJIO, 15-20 %). 
Ilpe)l.JIO)KCHHbIM MexaHII3M ¢opMHpOBaHII5I Jie

JJ.5IHbIX )KIIJI Il03BOJI5ICT npIIB5!3aTb H30TOilHbie, na

JIIIHOJIOrHlICCKIIe II JJ.pyrIIe )l.aHHbie c 6oJiee BbICOKOM 

TOlIHOCTbIO. I13oTonHhre H Bee JJ.pyrIIe JJ.IIarpaMMbI 

5IBJI5IIOTC5I npepbIBHbIMH BO BpeMeHH H COOTBCTCTBy

IOT )l.OJiroBpeMeHHbIM cy6a3paJibHbIM CTa)l.II5IM ¢op

MIIpOBaHH5I IlOBTOpHO-)KHJibHbIX Jib)l.OB. IlepepbIBbI 

COOTBCTCTBYIOT cy6aKBaJibHbIM CTa)l.II5IM (KaK npa

BHJIO, 3Ta CTa)l.H5I 3HalIIITCJibHO Kopoqe - ee )l.JIH

TCJibHOCTb, Bep05ITHO, pe)l.KO 6oJiee 1 TbIC. JICT, l!CM 

cy6a3paJibHa5I, )J,JIIITCJibHOCTb KOTOpOH 3-
5 TbIC. JICT II 6oJiee. Ilpn 6oJiee )l.JIHTCJibHbIX cy6aK

BaJibHbIX CTa)J,II5IX OlICHb BCJIIIKa Bep05ITHOCTb IlOJI

HOM )l.erpaJJ.aU:IIII paHee c¢opMnpoBaBllIHXC5I )KHJI) . 

IlpII IlOMOIIIII pa)l.IIOyrJiepOJJ.HOro ' )l.aTIIpOBaHII5I 

MO)KHO )l.aTHpoBaTb, KaK npaBHJIO, cy6a3paJibHbie 

¢a3hr. 

I13 pOCCHMCKHX HCCJIC)l.OBaTeJieM oco6eHHO noc

JIC)l.OBaTeJibHO U:HKJIIIlIHOCTb paCCMOTpeHa 

T. H. KarrJIHHoli, KOTopa5I CB5I3hlBaJia U:IIKJIIIlIHOCTb 

CO CMCHOM XOJIO)J,HbIX ¢a3 - KpHOXpOHOB TCITJibIMII 

9 
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P11c. 5. Ilp11nu:11n11aJibttb1e cxeMhI cTpoenmc e,D,oM

HbIX TOJIID; B pa3pe3ax npaso6epe)KMI p. XpoMa (a) 

11 MoJIOTKOBCKoro KaMtt51 (6) nap. MaJI. Amon no 

[KanJLUJW, 1986]: 
1, 2 - JJe):\OBbltt KOMnJJeKC: 1 - Jlb):\11CTall pa3HOBl1):\HOCTb, 2 -
MaJJOJlb):\11CTall pa3HOBl1):\HOCTb; 3 - rn6epl1Tbl no JJe):\OBOMY 
KOMnJJeKcy; 4 - cno11CThie necqaHo-rn11H11CTb1e nopOJ:lhI, o6ora
ll.\eHHhie J:1penec11Hott (03epHb1e); 5 - 03epHb1e neHTOqHo-cno-
11cTb1e cy rJll1HK11; 6 - ncen):\OMOpcjJ03bl no nOBTOpH0-)!(11JlbHbIM 
Jlb):\aM; 7 - rnpcjJ; 8 - He60J!bllll1e JJe):\51Hbie )!(11Jlbl. I, II, III -
Kp11oreHHb1e l\l1KJJl1Tb1; K-1, K-2, K-3 - Kp11on11Tb1; T-1, T-2, 
T-3 - TepMOJJl1Tb1; Xp - xpoMCKall cn11rn, E):I - e):IOMHall 
cn11Ta, K6 - KhIJ1-6aCTaxcK11e cno11, An - rono11eHOBh1e an ac
Hhie n aKonneHl1ll. 
B HaweM noH11MaH1111 n noKa3aHHOtt 3):\eCh XpoMCKOtt TOJJll.\e 
OTMeqaeTCll Tp11 l\11KJJa cy6a::ipaJJhHOro c11HKp11on11Torene3a 11 
06pa3onaH115! )!(11JJ, ):Ina Hl1)!{Hl1X 3anepwan11cb cy6aKnaJJhHOtt 
cj:>a30tt, c KOTOpOtt 11 CBll3aHO cjJopM11ponan11e rn6ep11TOB. B 
MonoTKOBCKOM pa3pe3e 1111Knon 6onhrne, oco6eHno np11MeqaTeJ1h
HO TO, qTo rQJIOBbl nceB):\OMOpcjJ03 qeTKO np11Bll3aHbl K rop1130HTaM 
rnpcj:>a, nep051THO ncen):IOMopcjJo3hI cjJopM11ponan11Cb n cy6aKnanh
HYJO cj:>a3y (KOr):la 06pa3onan11cb rn6ep11Tb1), HaCTynanwyJO nCJJe):I 
3a cy6a::ipaJJhHbIM HaKonne1rneM rnpcj:>a. 
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- TepMoxpoHaM11 (puc. 5) . B CB513H c 3THM ona 

rrncaJia: ,, ••• ofoop onopHhIX pa3pe30B no3,(:1Hero 

KaHH03051 y6e)K,(:laeT, Ha Ham B3rJISI,(:I, B TOM, l.ITO 

KpHoreHHhie U:11KJIHTbl 5IBJHIIOTC5I He pe,c\Kl1MH 

HCKJIIOl.leHirnMH, a 3aKOHOMepHbIMH, Tl1IlHl.IHbIMH 

reOJIOrHl.leCKl1MH TeJiaMH ... HX cyrn;eCTBOBaHHe 11 

IlOBTopeHHe B pa3pe3aX MO)KHO Cl.IHTaTh ,(:IOKa3aH

HbIM" [KanJZUJW, 1986, c. 294 ]. c 3TOH ceHTeH

u:ueli MhI noJIHOCThIO COJIH,c\apHhI. A BOT o6hSicHemre 

npHpO,(:lbl U:HKJIHTOB, BbIIIOJIHeHHOe ,(:laJiee HaM npe,(:1-

CTaBJISieTCSI AHCKYCCHOHHblM: " ..• Ha TeppHTOpHH 

CeBepHoli .5IKyTHH ..• a) ••• pa3BHBaJIHCh H3MeHeHHSI 

reoKpHOJIOrHl.leCKHX ycJIOBHH, xapaKTepH30BaB

mHeCSI pa3HbIM 3HaKOM; 6) 3TH H3MeHeHH5I CJie,(:IO

BaJIH 3a H3MeHeHH5IMH KJIHMaTa; ..• A) B Kal.leCTBe 

Be,c\yll(HX KpHoreHHbIX npou:eccoB BbICTynaJIH, CMe

H5I5I ,c\pyr ,c\pyra, HaKonJieHHe Jlb,(:IOB B pbIXJibIX 

OTJIO)KeHHSIX (npeHMyrn;ecTBeHHO IlOJIHroHaJihHO

)KHJibHblX H cerperaJJ;HOHHbIX) H HX BbITaHBaHHe -

npou:ecc TepMoKapcTa" [KanJZUJta, 1986, c. 300-
301 ]. 

HaM npeACTaBJISieTCSI He TaKHM y)K 6eccnop

HhIM H YTBep)K,(:leHne THna: ,,CnopoBO-IlblJibU:eBaSI 

,(:IHarpaMMa. . . He OCTaBJISieT HHKaKHX COMHeHHH B 

o6ycJIOBJieHHOCTH KpnoreHHOro U:HKJIHTa KJIHMaTH

l.leCKHMH npHLIHHaMH, OTpa3HBlliHMHC5l B Kap,(:IH

HaJihHblX npeo6pa3oBaHHSIX JiaHAma<PToB" [Kan
JZUJta, 1986, c. 297]. B CB5l3H c 3THM HHTepecHo 

BCITOMHHTh pacrrpe,c\eJiettne crrop B cnopoBo-rrhIJih

u:eBhIX KOMITJieKcax HaH60Jiee ,(:leTaJihHO H3yl.leHHbIX 

pa3pe30B eAOMHhlX TOJirn;: y rroc. CeSixa, y 3eJiettoro 

Mbrca H B pa3pe3e ,il.yBaHHoro .5Ipa [BacuJZb'lyK, 
1992, c. 56 ]. fJiaBHOH oco6eHHOCTblO 5IBJISieTC5I 

U:HKJIHl.leCKOe H3MeHeHHe CO,(:lep)KaHHSI cnop B cno

pOBO-IIbIJihU:eBhIX cneKTpax 3THX e,(:IOMHbIX TOJIII( H 

oco6eHHO B03paCTaHHe CO,(:lep)KaHHSI cnop XOJIO,c\HO

JII06HBOH Selaginella Sibirica Ha rro,(:lomBe oTopciJo

BaHHhIX H TOPcPSIHhIX ropH30HTOB. 

c Hameli II03HIJ:Hen, - CcPOPMYJIHpOBaHHOH B 

1991 r., KoppeCIIOHll_HPYIOT H BbIBO,(:lhI, IIOJiyl.leHHhie 

,II.)!(. BaH,(:leH6eprxe n K. Kacce [Vandenberghe, 
Kasse, 1993] rrpH HCCJieAOBaHH5IX U:HKJIHl.leCKH pac

IIOJIO)KeHHhIX ropH30HTOB rrceB,(:IOMOPcP03 B orropHOM 

pa3pe3e fpoB Ha ceBepe HnAepJiaHA OB (pnc. 6). 
llMH rrpe,(:IJIO)KeHa MO,(:leJih B03,(:leHCTBH5I cPJIIOBHaJib

HOro <PaKTOpa Ha pa3BHTHe MHOroJieTHeMep3JiblX 

CTPYKTyp. 0Hn 3aMel.laIOT, l.ITO ocaAKOHaKonJieHne 

Ha IIOHMe HOCHT U:HKJIHl.leCKHH xapaKTep. 3,(:leCh 

CHal.laJia HaKarrJIHBaIOTCSI rrecKH, np.ErneceHHhle no

TOKaMH BO,c\bl , 3aTeM CJie,(:lyeT rrepHOA CHH)KeHirn 

CKOpOCTeH Tel.leHH5I, H B ycJIOBHSIX CTOSil.leH BO,c\hl 

HaKaIIJIHBalOTC5I cyrrecH H orreCT-IaHeHHbie cyrJIHHKH. 

HaKoHeu: B ycJIOBHSIX ocTaTO'l:Horo BOAOeMa Ha

KarrJIHBaIOTCSI opraHHl.leCKHe HJihr Iii Top<P. B Te

qem1e IIOCJie,(:IHeH <Pa3hI rrpoHCXOAJiIT ciJopMHpOBaHHe 

Jie,(:ISIHhIX )KHJI. 3To pa3BHTHe rrpOAOJI)KaeTcSI AO 

CJie,c\yIOrn;ero BT0p)KeHH5I pelJ:HbIX BO,(:I. IleCKH OT-
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Pttc. 6. 51pycttoe (U,HKJmqecKoe) 3aJieraHHe nces

.!1,0Mop<t>o3 B n03.!l,HenJieikTOU,eHOBOH TOJII.Qe B pa3-

pe3e rpos Ha cesepe HHD,epJiaHD,OB (53° c.rn., 

5° B • .!J,.). 

,[lxc BaH11eH6eprxe 11 K . Kacce BhIAeJISIJOT 7 nep11rnm-111aJihHhIX 

l.\11KJIOB [Vandenberghe, Kasse, 1993): 
l - >43,3 TbIC. JieT Ha3a11. 2 - OT 43,3 110 38,7 TbIC. JieT Ha3a/1, 

3 - OT 38,7 AO 37,7 TbIC . JieT Ha3a11. 4 - OT 36,9 110 

35,5 ThIC. neT Ha3aA , 5 - MeHee 35,3 ThIC. neT Ha3aA 11ell\e11se 

CTa/11111 c TPYAHO onpe11ensieMblM HHTepsaJIOM. 1 - MOpeHa 

3aaJibCKaSI, 2 - l'OJIOl.leHOBbIH TOp<jJ 11 rJil1Ha , 3 - l'OJIOl.\eHOBblH 

TI0/130!1, 4 - neCOK, 5 - TOp<jJ, 6 - HJ!, 7 - ryMyC, 8 -
o rneeH11e, 9 - pa1111oyrnep0/1Hb1e ):{aTbI, 10 - nep11rnS1l.\HaJihHhie 

(Mep3JIOTHbie) ypOBHH . 

KJI3.!J,bIBaIOTC51 B TO :>Ke speMSI, KOrD,a Mep3Jibie rropo

.!l,bl rrpoTaHBaIOT B pe3yJihTaTe BTOp)l(eHHSI pel!HbIX 

BOD,. JleD,51Hhle :>KHJihI rrpe.!1,hl.!l,yru:e:H: ¢a3bl rrpoTaHBa

IOT TaK :>Ke, KaK H BepXH5151 lJaCTb Mep3JibIX ocaD,KOB, 

TaKHM o6pa30M, Jie.!1,51Hbie )l(HJlbl TpaHc¢opMH

pyIOTC51 B rrceB):(OMOp¢o3hI, KOTOpbie H o6pa3yIOTC51 

B Bepx HeH lJaCTH ocaD,KOB. 

Ce.!1,HMeHTaU:HOHHhlH U:HKJI rrpo.!1,0JI)l(aeTcsi: OT

JIO)KeHHeM TOHKHX 6oJIOTHbIX ¢paKU:HH .!1,0 TeX rrop, 

rroKa MHoroJieTHeMep3Jihie rrop0.!1,hl, no Kpa:H:He:H: Me

pe, lJaCTHlJHO He HClJe3HYT B 3aBHCHMOCTH OT HX 

MOIIJ;HOCTH H .!1,JIHTeJibHOCTH rrepHO.!l,a HaCTynJieHH51 

pel!HhIX BOD,. TaKo:H: D,Byx¢a30BhlH U:HKJI .!l,JI51 pa3pe-

3a I'poB 6bIJI OTMelleH, no MeHhme:H: Mepe, ceMh pa3. 
11acTa51 BCTpeqaeMOCTb HaChlIIJ;eHHbIX opraHHKOH 

6oJIOTHblX ocaD,KOB II03BOJISieT D,eTaJibHO D,aTHpOBaTb 

co6bITH51. 3TO oco6eHHO OTHOCHTCSI K U:HKJiaM 2, 3, 

4, KOTOpbie HaXO.!l,51TC51 KaK pa3 Me)l(.!l,y paD,ttoyrJie-

po.!1,HhIMH D,aTttpOBKaMH. Bnel!aTJI51eT TO , lJTO rre

pHrJI5II1HaJihHble U:HKJlbl 3 H 4 H napaJIJieJibHbie HM 

ceD,HMeHTa1IHOHHh1e U:HKJihl .!l,JIHJIHCh oqeHh KopoT

Koe BpeMSI: MeHee lJeM 0 , 9 TbIC. JieT H 1,4 TblC. JieT 

COOTBeTCTBeHHO. 

PocT Jie.!1,51HhIX :>KHJI B ycJioBH51X n03.!l,HerrJie:H:

cTOU:eHoBhIX nepHrJI51U:HaJihHhlx pel!Hhrx rro:H:M rrpe

pbrnaJicsi: ¢a3aMH IlO.!l,TOilJieHHSI c lJaCTHlJHblM npo

TaHBaHHeM Mep3JIOThI. KorD,a no:H:Ma ocymaJiach, 

norpe6eHHble OCTaTKH Jie.!1,51HbIX )KHJI aKTHB
0

H3HpO

BaJIHCb. IlceBD,OMOp¢o3bl O.!l,HOro ypOBH51 HaXO.!J,51TC51 

Hall, roJioBaMH nceBD,0Mop¢03 6oJiee .!1,peBHero ypoB

H51 H lJaCTHlJHO rrpOHHKaIOT B HHX (CM. pHC. 6) . 

HanoMHHM, lJTO TaKoe :>Ke o6b51cHeHHe si:pyc

HOCTH nceBD,OMOp¢03 B 50-MeTpOBOM o6Ha:>KeHHH 

MaMOHTOBOH fopbI .!l,aJI E. M. KarncoHOB [1979 ], 
IlOKa3aB, lJTO nceB.!1,0MOp¢o3bl TaM CHHreHeTHlJeC

KHe, B03HHKillHe B X0.!1,e HenpepbIBHOro O\:a.!l,KOHa

KOilJieHH51, KOrD,a Ha aKKYMYJI51THBHOH IIOBepxHOCTH 

B03HHKaJIH B0.!1,0eMhl, IlO.!I, KOTOpbIMH onpeD,eJieHHOe 

BpeM51 cyru:eCTBOBaJIH TaJIHKH. 

)],)!(. BaHD,eH6eprxe HK. Kacce noD,llepKHBaIOT, 

lJTO 3TOT MexaHH3M IIHKJIHlJeCKOro pocTa CHHre

HeTHlJeCKHX :>KHJI OTJIHlJaeTC51 OT KJiaCCHlJeCKOro 

¢opMHpoBaHH51 CHHreHeTHlJeCKHX IlOBTOpHO-:>KHJib

HblX Jlb.!l,OB, KOTOpbIH xapaKTepH3yeTC51 6oJiee noc

T051HHblM ocaD,KOHaKOilJieHHeM H 0.!1,HOBpeMeHHbIM 

pOCTOM IlOBTOpHO-:>KHJlbHbIX Jlb.!1,0B. 

B Kal!eCTBe BhlBO.!l,a eru:e pa3 nO.!l,llepKHeM, lJTO 

Top¢51HHKH H OTop¢oBaHHhle ropH30HTbl B e.!l,OMe 

MapKHPYIOT He IIOTenJieHHe KJIHMaTa, a cy6a::ipaJib

HYIO ¢a3y pa3BHTHSI IIOJIHroHaJibHOro MaCCHBa, COII

poBO)l(.!l,aIOIIJ;YIOCSI He CMSirlJeHHeM, a yBeJIHlJeHHeM 

CTeneHH cypOBOCTH JIOKaJibHOH reoKpHOJIOmlJeCKOH 

o6cTaHOBKH, T. e. CHH)l(eHHeM TeMnepaTyp rpyHTOB 

H aKTHBHbIM pOCTOM IlOBTOpHO-:>KHJibHbIX Jlb.!1,0B. 

51 npH3HaTeJieH AJIJie BacHJihlIYK 3a BcecTo

poHHee o6cy)l(.!l,eHHe rrpo6JieMbI reHe3HCa MOIIJ;HbIX 

Jie.!1,51HbIX :>KHJI, 3a IlOMOIIlb npH pa6oTe c aHrJI0513bllJ

HbIMH HCTOlJHHKaMH H 3a crreu:HaJibHbIH naJIHHO

JIOmlJeCKHH KOMMeHTapHH pacnpeD,eJieHHSI cnopo

BO-IlblJlhlleBhIX OCTaTKOB B caMHX :>KHJiaX H BO BMe

ru:aroru:Hx Hx nopo.!1,ax. 51 6JiaroD,apeH T. H. Kan

JIHHOH H )l,:>K. BaH.!1,eH6eprxe 3a D,HCKyccHIO H .!l,O

noJIHHTeJihHhie MaTepHaJihl, a TaK:>Ke B. B. PoroBy 

3a o6cTo51TeJihHYIO peu:eH3HIO H C. M. <l>oTHeBy 3a 

KPHTHlJeCKOe 33HHTepecoBaHHOe OTHOmeHHe K Il0.!1,

roTOBKe MaTepHaJIOB K IIelJaTH. 

l1ccJieD,oBaHH51 ¢HHaHcHpy10Trn PoccHHCKHM 

<t>oH.!l,OM <i>YHD,aMeHTaJibHbIX HCCJie.!1,0BaHHH (rpaHTbI 

NQ 99-05-65075, 97-05-64320, 97-05-96508 H 96-

05-65528)' lJaCTHlJHO nporpaMMOH IlOMep)KKH Be

AYIIJ;HX Hayl!HhlX mKOJI (rpaHT NQ 96-15-98457) H 

nporpaMMOH ,, l1HTerpan;H51" (rpaHThl NQ 5.1-425, 

2.1-K0-802 H 4.1.-792-05). 
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