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I(. K. MapKoB 
Moc,wa 

cpJ13J1KO-rEOI'PA <I>WłECKJ1E YCJIOBliffl IlEPJ1r JiflUJ1AJibHOY1 OBJIACTJ1 

no IlAJIEOBOTAHJ1~ECKJ1M AAHHhlM 

Co,n;ep)Kain,1e 

B rrne:ncTou;eHOBOM rrepJ1TJIRD;MaJihHOJ1 o6JiaCTM cyw;ecTBOBaJia cBoeo6pa3HaR paCTM­

T€JibHOCTh, KOTOpaR He MMeeT IIOJIHhIX aHaJIOrOB B pac'l'J1T€JihHhIX IIOKpOBax HaCTOH­

w;ero BpeM€HM. AHaJIM3 pa3pe30B cnopO-IIhIJihIJ;€BhIX OCTaTKOB nepttrJIHu;ttaJihHhIX 

OTJIO:>KeHMM eBporre:ncKOM qacTM CoBeTCKoro COI03a ,n;aJitt B03MOLKHOCTh onpe,n;eJU1Th 

3T,Y paCTMTeJibHOCTh, KaK JieCOCT€Ilb M JI0COTyH,n;py C npeo6Jia,n;aHtteM TpaBHHMCThIX 

paCT€HMH Ha,n; ,n;peBeCHhIMM. J1ccJie,n;oBaHMR II03BOJIHIOT ycTaHOBMTh CXO,ll;CTBO pacTM­

T€JibHOCTM nepttrJIHIJ;J,iaJihHhIX rrepttO,n;OB Il0CJI€,n;Hero M npe,n;nOCJie,n;Hero OJie,n;eHeHMH. 

KJIMMaTttqecKaR CBOeo6pa3HOCTh nepttrJIRIJ;MaJibHOa o6JiaCTM IIO,lJ;TBep:>K,n;aeTcH J1 na­

Jieo60TaHttqecKJ1MM ,n;aHHhIMJ1. 

IlOJihCKMe y~IeHbie ,n;OCTMrJIM BhI,n;aIOru;MXCR ycrreXOB B 113yqeHMM cpM3MKo-reorpa­

cpttqecKMX ycJIOBMM nepttrJIRu;ttaJihHOH o6JrncTM. B pa6oTax npocp. fl. A hr JI 11 Ka, 

A. R H a J1 MX yqeHMKOB J13JIOLK€HO MHOro BbIBO,lJ;OB, OCHOBaHHbIX Ha J13yqeHJ1M (pOPM 

BhlB€TpttBaHJ1H KOpeHHhIX nopo,n;, cpopMbl BaJiyHOB, o6pa3oBaHJ1R MOp03HbIX KJIMHb€B, 

CJie,n;oB TeqeHMH rpyHTa B ycJIOBJ1RX Mep3JIOTbI J1 T. ,n;. C 1954 r. B Jio,n;3J1 HaqaJI l13,n;a­

BaTCR crre:u;J1aJibHbIH 6IOJIJI€T€Hb (Biuletyn Peryglacjalny) npJ106peTa10w;tt:n 3HaqeHM€ 

Me)K,n;yHapo,n;Horo opraHa. 

B 3TOH 3aM€TKe MHe XOT€JI0Cb 6bI o6paTMTh BHMMaHtte ew;e Ha O,n;MH Il,YTb BOC­

CTaHOBJI€HMR ycJIOBJ1:n rrepttrm:i:u;ttaJibHOM 06JiacTJ1. R ttMeIO BBM,n;y J13yqeHtte c JI e­

,n; o B )KM 3 H J1 B rrepttrJIRu;ttaJibHO:n o6JiaCTJ1, QqeHb MHOro c,n;eJiaHo B 3TOM HarrpaB­

JI€HMM B IlOJiblll€ rrpocpeccopoM Ill a cp e p o M l1 ero lllKOJIOM. R :>Ke xoqy o6paTJ1Th 

BHMMaHJiie Ha pe3yJibTaTbI, ITOJiyqeHHbie rrpl1 M3yqeHMM J1CKOIIa€MbIX paCTJ1T€JibHbIX 

OCTaTKOB B rrepliirJIHIJ;MaJibHbIX OTJIO:>K€Hli1RX EBporretiCKOM qaCTM COBeTCKOro Co103a, 

,Il;OJI:>KeH IlORCHJiITb, qTo IlOJI€Bbie. J1CCJie,n;oBaHJiIR J1 c6op MaTepl1aJia ,ll;JIR aHaJIJ130B 

npol13BO,Il;l1JIJ1 COTpY,ll;HMKJ1 Jia6opaTOpl1l1 no v13yqeHMIO l1CTOPMJ1 rrpv1po,n;HO:i1: cpe,n;hI 

Kacpe,n;pbl o6w;ero 3€MJI€Be,n;eHl1R MOCKOBCKOrO YHl1BepCl1TeTa: B. n. I' p 11 q y K, 

M. n. r p tt q y K, J1. A. A a H J1 JI o Ba, r. H. JI 11 c 11 u; hr Ha, H. C. Co Ko JI o Ba 

J1 aBTOP 3TOM 3aMeTKJ1, a onpe,n;eJI€HJi1€ Hati,n;eHHbIX OCTaTKOB - ITRTb rrepBblX Ha3BaH­

HbIX 3,Il;€Cb JiliIIJ;. 

Bee rrepvtrJIRD;lilaJihHbie 0TJIO:>K€Hli1R o KOTOpbIX peqb 6y,n;eT J1TTJ1 HM:>Ke, OTKJia­

,ll;bIBaJIJiICb Ha H€KOTOpOM paccTORHJ1J1 OT KpaR JI€,Il;HliIKOBOro rroKpoBa, B pa3JIJilqHbl€ 

0Tp€3Kl1 BpeMeHM Jie,n;HliIKOBOro rrepMo,n;a. 3Tlil OTJIO:>K€HJ1H J1M€lOT pa3JIJ1qHhIM reH€3l1C: 

03epHbIM, peqHOM, COJIJil(pJIIOKD;JiIOHHbIM (KOHreJIH(pJIIOKIJ;JiIOHHhlli). H:vi::m:e ,n;aeTCR MX 

KpaTKaH IlaJieo60TaHJ1qecKaR xapaKT€pMCTMKa, HaqJiIHaR OT 6oJiee MOJIO,ll;bIX K 60JI€€ 

,n,peBHMM OTJIO)K€Hli1RM. 

Biuletyn - 10 
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1. 

II O 3 ,n; H e JI e ,lJ; H J1 K O B hI e O T JI O 2K e H M H O K p e C T H O C T e M. Jl e H J1 H r p a ll. a. 

3ll,eCh 3aJieraIOT 03epHbie JieHT0"9:Hhie OTJI02Kem1JI. Mccne,n;oBaHI1fI, rrpOM3BO,lJ;li1BllIJ1eCH 

MHOM B OKpeCTHOCTfIX JieHMHrpa,n;a B 30-x ro,n;ax IlOKa3aJIJ1 "9:TO 3TM OTJI02KeHJ1fI Ha­

KaTIJIMBaJIMCh Ha pacCTOHHMJ1 Bcero HeCKOJibKO ll,eCHTKOB KMJIOMeTpOB OT KpaH ne,ąHvl­

KOBOro TIOKpOBa 11 BCero qepe3 100-200 JieT, nocne Toro, KaK 3Ta TeppHTOpMH 6bIJia 

OCTaBJieHa OTCTYIWBllIMM ne,n;HMKOBhIM KpaeM. JleHTO-'-:IHhie 0TJI02KeHMfI OKpecTHOCref1 

JieHMHrpa,n;a 6oraTbI paCT11T€JihHhIM11 11CKOTiaeMbIM11 OCTaTKaMH. Cpe,n;bI HMX BbJ,lJ;e­

JiflłOTCH, Bo-nepBbIX, MaKpOCKOI111"9:€CK11e OCTaTKM: JI11CT0"9:K11 TIOJIHPHbIX MB, IlOJIHpHO½ 

6epe3hI (Betula nana) 11 ,n;p11a,n;hI (Dryas octopetala), XBOH en11, Kopa 6epe3hr, o6phIBKW 

J111CT0"9:KOB J1 CTe6eJihKOB MXOB. BO-BTOPhIX, B 3Tli1X OT,7I02KeHMfIX 6bIJIO orrpe,n;eJieHO 

11,rnoro IlMJibu;hr J1 cnop ,n;peBeCHhIX M TpaBHHMCThIX pacTeHMM. TaK, B pa3pe3e OTJI02KeH11i1 

y r. KOJITIMHO B 25 KM OT IOB OT JieHMHrpa,n;a rrony-.:reHhI 6hIJIM pe3yJihTaTbI, 11306pa2KeH­

Hhie Ha qmr. 1 rro onpe,n;enem1HM M. II. 11 B. II. r p 11 '-I y K. HarroMmo, -.:rTo peqb r1,n;eT 

o MeCTHOCTM, Haxo,n;11B1IIeMCH B 100 KM OT KpaH ne,n;HMKa, OCB0602K,n;e:mrni1 ne,n;HMKOM 

Bcero 100-200 JieT ,n;o 113y-.:reHHOro MOMeHTa. ,)];11arpaMMa COCTOlilT 113 4-x -.:racTeM. 

B ee JieBOM qacTM TIOKa3aHo COOTH0111€H11e ,n;peBeCHOM, TpaBHHOM IlbIJihD;bI 11 cnop, 

J13 KOTOporo BM,l];HO 60JibillOe co,n;ep2KaHMe BCex Tpex BH,l];OB MMKpoocTaTKOB H, ITOBM­

AHMOMY, HeTIOJIHOe, li1JI11 ,n;a2Ke He3Ha"9:11TeJibHOe o6neceHMe MeCTHOCT11. BTopaH '-IaCTh 

,n;uarpaMMhI IIOKa3hIBaeT, "9:TO ,n;peBeCHO-KYCTapH11KOBhIM. IIOKpOB B 3TO BpeMH rrpe,n;­

CTaBJieH 6epe30M, COCHOM., OJihXOM 11, B MeHhilleM CTerreHM - €JihłO. BOJihillO:ii rrpou;eHT' 

I1bIJihu;hI OJihXM BepOHTHO o6'hHCHHeTCfI HJ13MeHHhIM xapaKTepOM MeCTHOCTJ1, B rrepBbIM 

pa3 IlOJiy-Y:eHa xapaKTep:vrCTMKa TpaBHHMCThIX paCT€HMM (M KycTapHM"9:KOB), B Tpe­

TheM -.:racTM ,D;MarpaMMhI MhI BM,l];MM, "9:TO HapH,n;y C ,D;OBOJihHO o6MJihHOM IIhIJibD;OM. pa3-; 

HOTpaBhH MHOro IIbIJihD;hI ne6e,llOBhIX (Chenopodiaceae) - ,n;o 37%, IIOJI.hIHei1: (Arte­
misia) - ,n;o 25% J1 3c:pe,n;phr. Bo Bcex 06pa3u;ax Hai1,n;eHa TibIJibu;a BepecKOBhIX. B -Y:eT­

BepToti (npaBoi1) -.:rac™ ,n;MarpaMMhI rroKa3aHo, -.:rTo cpe,n;M crrop npeo6na,n;aroT crrophr 

rMTIIlOB, 33 HMMM M,D;YT crrOpbI cc:parHOBhIX MXOB, H3KOHeu;, crrOpbI narropoTHMKOB; 

M TIJI3YHOB. 

TaKOBhI OCHOBHbie ,n;aHHhie. Bcero B 3Tl1X OTJI02KeHMHX orrpe,n;eJieHo Terrepb 40 B11-· 

,ll;OB pacTeHMM, J13 HMX MHOrMe no MaKpOCK0IlM-Y:eCK11M OCT3TKaM, HoBoe 33KJIIO•-rneTCH 

B ,n;aHHbIX O TJ}3B.RHJ1CTOM nepMr JIHu;MaJihHOM c:pnope, KOTOpbIMM Mbl ,n;o CMX nop HE. 

pacrroJiaraJIM. 

CpaBI-I€H11e BCero 3TOro O-Y:€Hh pa3H006pa3HOro MaTepMaJia yKa3bIB3eT, -Y:TO cpnopy 

nepI1rJIHu;J1aJia l13 II03,D;HeJie,l];Hl1KOBbIX OTJI02KeHMM OKpeCTHOCTeH JieHMHrpa,n;a HeJih3JL 

OTHecTJ1 HM K TyH,n;poBOMY, HM K JieCHOMy, HM K CTeIJHOMY TMIIaM, XOTH Bee nepe-Y:MCJieH­

Hhie 3JieMeHThI H3JIJ1u;o. 3,n;ecb POCJIJ1 pacTeHM.fI MOXOBhIX M JIM111ai1:HI1KOBbIX TYH,D;P, 

03ep J1 60JIOT, XBOHHbIX M JIMCTBeHHhIX JieCOB, pa3HOTpaBHhIX M KOBbIJibHhIX CTerrei1, 

COJIOH"9:aKOB Ji1 iu;e6HMCThIX CKJIOHOB. HeB03M0)KHO HaHT11 TIOJIHhIX aHaJiorOB 3TOrO 

JiaH,n;rnac:pTa B HaCTOHiu;ee BpeMH. ,)];o M3BeCTH0H CTeneHM CXO,ll;CTBO C Heii MMeIOT, 

Bepo.RTHo, coBpeMeHHhie naH,n;11Iac:pThI HM3MH 6accei1HoB p. r.iHM, MH,n:MrMpKM :n Ko­

JihIMhI l1 JiaH,n;rnac:pTbI HaropHOM A3M11. 3TOT rrep11rJI.fUJ;J1aJihHhIM JiaH,n;11Iac:pT MhI MHor,n;a 

H33hIB3JIJ1 JiaH,n;lliac:pTOM XOJIO,IJ;HOH JieCOCTeIIM. 

IIpwBe,n;y xapaKTepMCTMKY ero, 3aMMCTB0B3HHYIO M3 pa60TbI M. II. M B. II. r p M­

q y K: «MeCTHOCTb 6hIJia o6JieceHa O-Y:€Hb He3H3"9:11TeJihHO. Cyiu;ecTBOBaJIM, BepOJITHO, 

TOJibKO He60JibII.U1e OCTpOBHhie 6epe30Bhie 11 COCHOBhie Jieca, pacrronaraB11111ecrr TaM,. 

r,n;e TIO-Y:BhI 6hIJIM 6oJiee TipOMhITbI 11 cyiu;eCTBOB3Jia HeKOTOpaH 3aiu;11Ta OT XOJIO,lJ;HbIX 

3MMHJ1X BeTpOB. B HaJ160Jiee 6JiarorrpvIHTHhIX B ITO"trneHHOM M ,n;pyrMx OTHOW€HJ1.HX 
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MeCTaX HaXO,Zl)i1JIJ1Cb He60Jiblllli1e Y''laCTKli1 eJIOBbIX accou;I1au;r1:i1:. Ha BepruJ1Hax MOpeH­

HbIX XOJIMOB, r,):\e rJIJ1Hli1CTbIM cy6cTpaT 6bIJI o6oraw;eH w;e6HJ1CTbIM M8:repvlaJI0M, pac­

IIOJiaraJIJ1Cb J1JIJ1 TpaBHHJ1CTbie rpyrrrrnpOBKJ1 C 60Jiblllli1M yqaCTli1eM ropH0-CTeIIHbIX 

Kcepoc};mTOB, 1i1JIJ1 :IB:e u;eH03bI 'I'YH.I\POBoro J1 ropHO-TYH,I\pOBoro 06JIJ1Ka. K He6om, 

WMM ,):\errpeecMHM peJibecpa c 3acoJieHHbIM1i1 rpyH'raMM 6bIJili1 rrpMypoqeHbI accou;r1au;m1 

c yqacTMeM Chenopodiaceae li1JI1i1 rroJihIHe:i1: BpO,I\e Artemisia maritima salina J1m1 

A. maritima incana" (1, CTP, 140). 

TaKOM JiaH,):\Illaq:>T, KaK Mbl BJ1,n;em1, ycTaHOBJ1JICH rroqTJ1 cpa3y :IB:e I10CJie pac­

CTaJ1BaHJ1H Jlb,I\a B paf10He JieHJ1Hrpa,n;a J1 BCero KJ1JIOMeTpax B CTa OT ero KpaH, Ho 

KaK ,I\OJII'0 rrpop;OJI)K3JI 3TOT JiaH,n;ruacpT cyw;ecTBOBaTb? 

B OKpeCTHOCTHX JleHJ1Hrpa,n;a ecTb MHOro pa3pe30B OTJIO:IB:eHJ1M, II0Ka3bIBaIOrn;J1X 

,D,a,TibHeMillYIO IT03,n;He- J1 II0CJieJie,JJ;HJ1KOBYIO J1CT0pli1IO. Jlyqrur1:i1: li13 HMX - pa3pe3 

JlaXTMHCK0ro 60JIOTa. OH 113yqaJICH lVIH0ro pa3, a B IIOCJie,n;Hee Bp8MH Ji1 co BCeM 

IIO,I\p06HOCTbIO r. H. Jl Ji1 C bI u; bł Ho M. B 3T0M pa3pe3e MbI MMeeM HenpepblBHYlO 

cepMIO 0TJIO}K8HJ1M, HaqvrnaH OT Tex 03epHO-Jie,n;HMKOBblX OTJIO:IB:eHMM, K0T0pbie 6bIJIJ1 

0IIHCaHbI Bbillle ,ll;JIH pa:t:'IOHa KOJIII!i1HO, J1 K0ff'-IaH COBpeMeHHbIMM 0T.JI0:IB:eHJ1HMH. 

A B HM:IB:Hei1 '-:IaCTH pa3pe3a crropoBo-rrhrnbu;eBo:t:r KOMrrJieKc TaKo:i1: :m:e, KaK v1 B KoJI­

IIMH0. Ho Bbillle, K KOHIJ;Y J10Jibp;MeBoro BpeM€Hli1, C 0TCTyrr.TieHHeM Kpa2 Jie,[(HMKa OT 

MOpeH CanbrrayceJibKe B TpaBJ'IHMCTOM IIOKpOBe pe3K0 C0Kpaw;aeTCJ'I rrpHMeCo IlbIJib­

l~bl CTeIIHbIX pacTeHHM - IT0JibIHe:i1: J1 Jie6e,n;OBbIX. 

CJie,n;oBaTeJibHO, BepxHe:i1: B03pacTH0M rpaHHu;e:i1: rrep11rJIHu;J1aJibHbIX ycJIOBMM 

B IT03,JJ;HeJie,D;HMK0B0e BpeMH M;t,1 M0:IB:eM C-Y:J1TaTb K0Heu; J10Jib,ZJ;HeBoro BpeMeHM (TO-Y:­

Hee 2-ro J10Jib,n;J1eBoro BpeMeHM J1JIJ1 M0pe Echeneis). B 3T0 BpeMH Kpa:i1 Jie,n;HMKa 

0T0,z:J;Bli1HY JICJ'I OT J1HTepecy10w;ero Hac pa:i1:oHa Ha paccTOJ'IHJ1e 0K0JI0 200 KM J1 Ha 

3T0M, CJie,n;oBaTeJibHO, paCCTOJ'IHMM, ero BJIJ1J'IHMe rrpeKpan1JI0Cb. TaK11e }Ke ,n;aHHbie 

TIOJiy-Y:eHbI r. H. Jl li1 C li1 u; bI Ho M ,I\JIH OKpecTHOCTeM M0CKBbI. 

KaKvre :IB:e ew;e HBJieHJ1J'I J13BeCTHbI ,I\JIH 3T0ro BpeMeHM? B 6acce:i1:He p. Hap0BbI, 

Me:IB:,zzy 03epoM 1ły,n;CKJ1M M 'PMHCKMM 3aJIJ1BOM rrp0CTMpaeTCJ'I rrec-Y:aHaJ'I paBHMHa. OHa 

rrpe,n;cTaBJIJ'IeT co6oi-1: ocyweHH0e ,ll;HO rrpMJiep;HMK0Boro 03e:pa Ji1 CJI0:IB:eHa JieHTO<-IHbIMM 

0TJI0:lli:€HMHMJ1, TaKMMM :IB:e, KaK B OKpeCTHOCTJ'IX JleHMHrpa,n;a, M II0Kpb!TbIMM CBepxy \ 

03epH0-Jiep;HI1K0BbIMJ1 rrecKaMH, IlocJie,JJ;HMe rrepepa6oTaHbI BeTpOM. Bca IIOBepxH0CTb 

t.U13MeHH0CTM II0KpbITa 6ecqMCJIEHHbIMJ1 ,Il;IOHaMM. 3TH ,IJ;IOHbl MMeIOT xapaKTep 06bI-Y:­

HbIM ,n;JIH ,[(peBHHX MaTepHK0BbIX ,n;IOH CeBepH0M EBporrbI. Cpe,n;H HMx rrpeo6Jia~aIOT 

rrapa60JIJ1qecKHe ,Il;IOHbI C KOHIJ;aMM, o6paw;eHHbIMM H8. C€Bepo-3arra,n;, II0JIOrMM C3 

M KPYTbIM łOB CKJIOHaMn (cpnr. 2). B rrpoMe:IB:yTKax Me:IB:,n;y ,n;10HaMH pacnoJIO:IB:eHbI 

60Jibll.IMe TOpQJHHMKH, B03pacT KOTOpbIX BO BCHK0M CJiyqae, He M0JI0)Ke 6opeaJibH0ro. 

l:JTO KacaeTCR BpeMeHH o6MeJieHMH 03epa, TO OHO, corJiaCHO HalllMM MCCJie,n;oBaHMRM, 

rrp0M3011IJI0 JIMlllb HeMHOro II03JJ;H€€ 0TJI0:IB:eHMJ'I KOJIIIJ1HCKI1X neHT0qHbIX rJIMH, -Y:TO 

COOTBeTCTByeT rrpMMepH0 - 12 ooo ro,n;y OT COBpeMeHHOCTJ1. TaKMM o6pa30M, M ,z:i;peB­

HMe ,IJ;:fOHbI, OTMe"!eHHbie BbIWe, rro Bce:i1: BepoHTH0CTM, o6pa30BaJili1Cb B II03p;HeJie,n;HvI­

KOB0e BpeMR Ji1 B nepMrJIHIJ;MaJibHbIX YCJIOBMJ'IX, rro Mepe Toro, KaK orra,n;aJI yp0BeHh 

nepJ1rJIRIJ;J1aJibHbIX 03ep, rro,n;rrHpaBlllli1XCH KpaeM OTCTyrraBruero nep;Hli1K0B0ro rro­

E.p0Ba. 

OrpaHM-Y:YCb II0Ka H3JIO:IB:eHHbIMJ1 ,n;aHHblMli1 O II03,ZJ;H€JI€p;HMK0Bb1X nepHrJIRIJ;J,JaJib-· 

HbIX yCJI0BHJ'IX. 
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2. 

O,n;HaKo, ,n;aHHhie o nep:nrJIJir:t;JtiaJibHOM q:)Jlope He orpaHW-rnBaIOTCJI TI03,n;HeJie,ZJ;HJ1-

KOBhIM BpeMeHeM. M.bl pacnoJiaraeM TaKJ1MJ1 ,n;aHHbIMM ,Il;JIJI nep:nrJIJir:t;MaJibHOM o6JiaCTJ1 

BpeMeHM MaKCMMyMa TIOCJie,n;Hero - Ba.rr,n;a:f.cCKOro (BMCJIMHCKOro) o.rre,n;eHeHJtIJI M ,IJ;JIJI 

BpeMem-:r ,Il;Henp0BCKOro (Cpe,n;He-!IOJibCKOrO) o.rre,n;eHeHMJI. 

3a rpam1u;e:i:!: ITOCJie,n;Hero o.rre,n;eHem,rn, KaK Harrp:nMep, B OKpeCTHOCTJIX MOCKBbl 

:V,: Ha BepxHe:i:!: BoJire Mhl BCT!)eqaeM, 06bI9:HO, TaKyIO CTpaTMrpaqm10 OTJIO)KeHMM: Ha 

MopeHe rrpe,n;noc.rre,n;Hero (~enpoBcKoro) OJie,n;eHMJI Jie2KaT OTJI02KeHMJI BpeMeHM ero 

0TCTynaHJ1JI, 3aTeM 0TJI02KeHJ1JI TIOCJie,n;Hero Me2KJie,ZJ;HMKOBhJI, :n, HaKOHeu;, OTJI0)KeHMJI 

CI1HXp0HHbie IlOCJie,n;HeMy (BaJI,n;a:f.rcKOMy) OJie,n;eHeHMIO, rrep:nrJIJir:t;MaJibHbie. 3TH 0TJIO­

:iKeHJtIJI qacT0 3arrOJIHJIIOT Bna,n;:nHbI Me:m,n;y OCTaTKaMM MOpeHHbIX XOJIM0B ,Il;HenpoB­

CKOrO OJie,n;eHeHJtIJI M MOr.u;HOCTb MX K u;eHTpy Brra,n;HH B03pacTaeT. B 3TOM c.rryqae OHI1 

B 3Ha9:HTeJihH0M Mepe com-:rcpJIIOKD;JtIOHHbie (KoureJIJ1C!)JIIOKD;J10HHbie). OTJI02KeHJ1JI 

npe,n;cTaB.rreHbl cyrJIMHKaMM, li!Hor,n;a C BaJiyH9:J1KaMv1 li! pacTJtITeJihHhlMM ocTaTKaM:n, 

"t.Iacro 3TO OTJI02KeHMJI 03epHbie MJIM pe'-!Hbie. 

OHM co,n;ep2KaT pacTMTeJibHbie OCTaTKM, npeMMyr.u;ecTBeHHO BBM,n;e IIbIJibD;hl li! cnop. 

Pa3pe30B, BCKphrnaror.u;MX nep:nrJIJir:t;:naJibHbie 0TJI02KeHJ1JI BpeMeHM MaKCli!MyMa BaJI­

,n;a"i1cKoro oJie,n;eHeH:nJI, M3BecTH0 HeMaJio. Jiy-ąrne acero :n3yqeH pa3pe3 r. !IJieca Ha 

Bo.rrre, Me2K,n;y r. r. KocTpoMO:f.r u .HpocJiaBJieM. 3To 06Ha1KeHv1e npMHa,n;Jie2KMT K '-!MCJIY 

KJiaccv1qecKJ1X I1 OHO :n3yqaeTCJI B TeqeHJ1e Il09:TM 20 JieT. Coo6r.u;eHHhie 3,n;ecb ,n;aHHbie 

orry6JIMKOBaJIM B 1948 r. B. II. I' pH q y K M E. ,n;. 3 a K JIM H c Ka JI. Ha MOpeHe 

,Il;HenpOBCKOro 0Jie,n;eHeHMJI Jie2KaT Me2KJie,ZJ;HMKOBhie CJI0M, a B.billle MX nepJ1:rJIJI­

u;MaJihHhie 0TJI02KeHMJI B 6-7 M MOr.u;H0CThIO, IIocJie,ZJ;HMe npe,n;cTaBJieH.bl, rJiaBHhIM 

o6pa30M, cyrJIHHKaMM CJI0HCThIMM, li!JIM 6e3 3aMeTHOM CJIOMCT0CTli!, MeCTa.MM C MeJIK0M 

raJibK0M M BaJiyHq:nKaM:n KpbICTaJIJIJ19:eCKJ1X nopo,n;, rroqTM BO Bcet1: TOJI:rn;e C paCTJ1-

TeJihHhlMJ1 OCTaTKaMH. Ha rJiy6v1He 5,7-6,9 M OT IlOBepxHOCTM B cyrJIMHKe BCTpeqeH 

rrpocJio:f.r rmnroBoro Topcpa c Ba.rryH'-!MKaMw li! ocTaTKaMM Scorpidium scorpioides, 

Sphagnum repacium, Betula humiiis M Betula nana, a no.n; HHM carrporreJIMeBaJI r.rr:ntta 

v1 carrporreJIMT. 

IIepMrm:ru;:naJihHhIM xapaKTep TOJillJ,JtI ycTaHaBJIMBaeTCJI Ha CJie,n;yror.u;:nx Tpex OCH0-

' BaHJ1JIX: 1) OHa 3aJieraeT Ha Me2KJie,n;HJ1KOBhIX 0TJI02KeHMJix; 2) 3a rpaH:nu;e:ł1 TIOCJie,n;­

Hero OJie,n;eHeHm:r; 3) MMeeT xapaKTepHbie 60TaHJ1"LJeCKJ1e OCTaTKM. 

B carrporreJIOB0M r JIMHe TpaBJIHMCTaJI IIhIJihr:t;a rrpeo6Jia,n;aeT ł:la,n; ,n;peBecHot1:, rro­

cJie,n;HJIJI 2Ke rrpv1Ha,n;Jie2K:nT rroq™ MCKJIIO'-l:nTeJibHO 6epe3e. BcTpeqaroTCJI crrophI 3eJie­

HhIX MXOB, IIJiayHOB M rrarropOTHMKOB. Y9:I1TbIBaJI, '-!:TO ~peBeCHOH IlbIJibD;bI He 6oJiee 

28 % ' HY2KHO rrpe,n;rroJiaraTb He60JihllIYIO D6JieceHHOCTb pa:i:!:oHa. ,Il;aJiee Ba2KHO 0TMe­

TJi!Tb, 9:T0 co,n;ep11rnHJi!e HblJibD;bI Artemisia ,Il;OCTMraeT 27%, a IlblJibD;bl Chenopo­
diaceae - 6%. 

!IoJiy"LJeHHhie OqeHh ,n;eTaJihHhie ,n;aHHhie Il03B0JIJIIOT orrpe,n;eJIMTb JiaH,n;llla(pT 3TOrO 

BpeMeHM, KaK CBoeo6pa3HhIM, C -qepTaMJ1 J,'.[ JieCOTYH,ZJ;PhI J,'.[ 6epe30BOM JiecocTerrM. 

]\l01KHO ycTaH0BMTh J1 3aKOH0MepHyIO CMeHy JiaH,n;llla(pTOB OT Me2KJie,n;HJ1KOBb.JI 

K l\faKCMMYMY BaJI,n;attcKoro OJie,n;eHMR J1 K ITOCJie,II.HMKOBl>IM yCJIOBJ1RM: 

Tae2KH0- IllMp0K0JIMCTBeHHhie Jieca I'OJIOD;eH 

Bepe30BaJI JieC0CTerrb 

} BaJI,n;aMCKOe Tiep:nr JIJILV1aJihHbie 
JiecoTyH,n;pa 
Bepe30BaJI JieCOCTeIIh 

oJie,n;eHMe yc.rrOBMJI 

XBOMHhre Jieca } Tae2KHO-lllJ1p0K0JIJ1CTBeHHbie JieCc! Me2KJie,n;HMKOBb1e 

IllHpOKOJIMCTBeHHhie Jieca 
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3aMeTMM, "9:T0 BO BpeMR MaKCMMyMa IIOCJie,n;Hero OJie.n;eHeHMR OIIMCaHHaJI MeCTHOCTb 

HaXO,ZJ;MJiaCb OT Kpaa Jie,ZJ;HMKa Ha pacCTOJIHJ1J1 OKOJIO 200 KM. TeM He MeHee, KaK 

Jl B OKpeCTHOCTJIX JleHMHrpa,n;a, CBOeo6pa3Hbie -qepTbI XOJIO,n;a J1 cyxOCTM rrepwrm=i:­

UMaJia 6bIJIJ1 J1 3,ZJ;eCb OT"LJ:eTJIMBbI. 

3. 

HaKOHeu;, OCTaHOBMMCJI Ha 6J10JIOrv1qecKMX rrpM3HaKax rrepMr JIRu;MaJibHbIX ycJIO­

BMM BpeMeHM MaKCMMaJibHOro MJIM ~errp0Bc1rnro oJie,n;eHeHMJI. 

ÓTMeTMM, "9:TO ,Il;HerrpOBCKOe OJie,n;eHeHMe pa3,n;eJIRJI0Cb MeJKcTa,n;MaJibHbIM rrpoMe­

LK:YTKOM Ha ,ZJ;Be 60JibIIIMe CTa,n;v1v1 - paHHłOłO ,Il;HerrpOBCKYłO J1 II03,ZJ;Hł0ł0 MOCKOBCKyłO. 

lVJeJKCTa,n;MaJibHbie OTJIOJKeHMJI rrpe,n;cTaBJieHbI JIMTOJIOrv1qeCKJ1 pa3HOp0,ZJ;HbIMJ1 rrecqa­

HMKaMM J1 cyrJIMHMCTblMM OTJI01KeHMRMJ1, -qacTo 03epHbIMM. 3TJ1 OTJIOJKeHMR v13yqeHhI 

Ha 6oJibillOM rrpocTpaHCTBe OT BeJiopycMM .n;o MocKBbI v1 ,n;aJiee - .n;o BepxHe:ił BoJirM. 

OHM BCłO,ZJ;Y 3aJierałOT MeJK,n;y ,ZJ;BYMR MOpeHaMM ~errpoBCKOro one,n;eHeHMR J1 BCłO,ZJ;Y 

xapaKTepM3YłOTCR crropOBOTibIJibD;eBbIM c:rreKTPOM, KOTOpbIM O"LJ:eHb RCHO pa3JIM"LJ:aeTCJI 

OT crropOBO-IlbIJibD;eBoro crreKTpa MeJKJie,ZJ;HJ1KOBbIX OTJIOJKeHMM OTCYTCTBMeM IlbIJibD;bI 

urnpOKOJIMCTBeHHbIX ,n;peBeCHblX rropo,n;, 60JibillJ1M co,n;ep:arnHMeM TpaBJIHMCTOM IlhlJib­

u;bI M ee ,cBoeo6pa3HbIM xapaKTepoM. 

B KaqecTBe rrpMMepa rrpMBe,n;y pa3pe3 Me1KcTa,n;11aJibHblX OTJIOJKeHMM y C. Y.!JihMH­

CKOe, B 120 KM K 3arra,n;y OT MOCKBl:>l (qmr. 3). 

3,n;ecb xapaKTepHO, qTo ,n;peBeCHaR paCTMTeJibH0CTb 6bIJia rrpe,n;cTaBJieHa, rJiaB­

HbIM o6pa30M, COCHOM J1 eJibłO, Co,n;ep1KaHJ1e TpaBRHMGTOM IlbIJibD;bl J1 crrop p;OCTMraJIO 

B 060J1x CJiyqaax 40%. TpaBJIHMCTaJI paCTMTeJibH0CTb 6hIJia rrpe,n;cTaBJieHa, rJiaBHblM 

o6pa30M, pa3HOTpaBMeM, HO BCTpeqanach IlbIJihu;a IT0JibIHei1 J1 Jie6e,n;oBhIX (,n;o 25%). 
Cpe,n;M crrop rrpeo6Jia,ll,aJIJ1 CIIOpbI 3eJieHhIX MX0B J1 nanop0THMK0B. 

JlerKo BM,n;eTb, "9:TO J1 yCJI0BJ1JI 3TOro BpeMeHM HaI10MJ1HaJIJ1 YCJI0BMR II0CJie,n;Hero 

OJie,n;eHeHMR. Il0BJ1,ll;J1MOMy, MeCTHOCTb MMeJia CJIOJKHblM paCTJ1TeJibHbll1 II0KpOB. OcTpoBa 

Jieca J13 eJIM, COCHbl M 6epe3bl -qepe,n;oBaJIMCb co CTeITHhIMM yqaCTKaMM. "9:epTbI cyxoro 

H XOJI0,ll;HOro KJIMMaTa rrpORBJIRJIJ1Cb ,Il;OBOJibHO RBCTBeHHO. 

4. 

M3JI01KeHHhie ,n;aHHbie xoporno CYMMMPYłOTCR CBO)J,HOM ,n;11arpaMMOJ1 (cpu:r. 4). 
COCTaBJieHHOM B. II. r p J1 q y Ko M. OHa IIOKa3bIBaeT 06rn;y10 CMeHy Jie,n;HMK0BblX 

H MelKJie,n;HMK0BbIX 3I10X B cpe,n;He:ił -qac:TM PycCKOM paBHv!Hbl J1, qTo ,ll;JIR Rac ce11-

':lac BalKH0, pa3JIJ1qMe B pacTMTeJihHOM ITOKpoBe Me)KJie,n;HMK0BblX J1 Jie,n;HMKOBhIX 

3ITOX. IIepBhie xapaKTepM30BaJIJ1Cb pacrrpocTpaHeHMeM Me30qJJ1JibHblX IllMPOK0JIMCT­

BeHHbIX JieC0B, BT0pbie - rocrro,n;CTB0M xono,n;o- M cyxoycT011qJ1BOJ1 rrepMrJIHD;MaJibH0M 

JiecoTyHp;pbI-JieCOCTerrM. Ilo BCe:ił Bep0JITHOCTM, 3TJ1 YCJIOBMR B 3HaqJ1TeJibHOM Mepe 

co3,n;aBaJIJ1Cb rrpMTOKOM XOJI0,ll;H0ro J1 cyxoro Hane,n;HMK0B0ro B03,n;yxa, co CT0POHbI 

Haxo,n;MBrneroca Herro,n;aneKy Jie,ZJ;HMKOBOro rroKpoBa. 

3TOT BbIB0,n; o KJIMMaTe rrepMrJIHD;MaJia ITOJiyqeH Ha OCHOBaHMM rraneo60TaHJ11Ie­

CKJ1X ,n;aHHbIX. OH CBM,ZJ;eTeJibCTByeT o KJIJ1MaTJ1qeCK0J1 o6cTaHOBKe, K0TOpaa ,n;0JI)KHa 

6bIJia crroco6cTBOBaTh rrpou;eccaM MOp03H0rO B.bIBeTpMBam,rn, KOHreJIMqJJiłOKD;MM J1 ,n;ea­

TeJihH0CTM BeTpa, CJie,ZJ;bI K0TOpbIX ycTaHaBJIMBaIOT ITOJibCKMe MCCJie,n.oBaTeJIM. 
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1. IlaJieo6oTam,necKaa xapaKTepMCTMKa JieHTO'-!HhlX 0TJJ0JKeHMM 0KpecTH0CTeM 

r. KOJIITMHO 6JU13h JieHMHrpa,n;a TI0 B. Il. M M. Il. f p M '-I Y K 6 

YcJI0BHhie 0603HR9:eHMR - CM. cpMr. 3. 

2. ~eBHJ1e MaTepHK0Bhie ,z:t;IOHhI B 6accei1:He p. HapoBhI 8 

3. IlaJieo60TaHMt.IecKaa xapaKTepHCTMKa MeJKCTa,z:t;MaJibHhIX 0TJI0JKeHMM ,z:t;He-

rrp0BCK0I'0 0Jie,z:t;eHeHMR, y C. J1JihMI-ICK0e B 120 KM K 3arra,n;y OT MOCKBhl 11 
M - MopeHa M0CK0BCKOM cTa,n;v1v1, MD - Me:m:cTa,n;J1aJihHhie 0TJI0:m:em1a, 

D - M0peHa ,z:t;HerrpOBCK0M CTa,z:t;MM. 

4. O6~aa XpDHOJIOTMR M rraJie060TaHM'-IeCKaa xapaKTepv:rCTMKa qeTBepTJ1'-!H0M 

T0JI~M u;eHTpaJihHOM qacTM PyCCKOM paBHMHhI rro B. n. r p J1 q y K 

iQ - 0T,z:t;eJibI '-IeTBepTM'-IH0ro nepJ10,n;a; o, K, D, w - Hat.IaJihHhie 6yKBhI 

Ha3BaHMM Jie,n;HMK0BhIX :mox - JIMXBMHCK0M (OKCKOM), ,n;HerrpOBCKOM, BaJI­

,n;ai1CK0tt; m, d - M0CK0BCKaa J1 ,n;Henp0BCKaa CTa,n;r-m; H - r0Jiou;eH. 
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5-fH /1.blJlllK 

Jl OOJb 

IIEPliif JIHIJ;J1A.JlbHbIE CTPYKTYPbI B TAP)KliIMEXAX J1 J1X 3HA 1łEHli1E 

)];JIH MOPcf>OfEHE3J1CA J1 CTPATJ1fPA<PJ1li1 1łETBEPTY11łHOfO IIEPli1O,IJ;A 

Cop;ep.LKam1e 

B Tap)KJ1Mexax Hap; Benp)KeM, Ha paccTORHJ1J1 25 KM OT KpacHbICTaBa BBepx 

no Te-Y:eHJ1łO peKJ1 B J13BeCTHOM o6Ha:IB:eHJ1ł1, B K0TOpOM BJ1,llHO reoJiortt-Y:eCKOe CTpOeHJ1e 

20-MeTpOBOM TeppaCbl, 6bIJIJ1 npoBep;eHbI J1CCJiep;OBaHJ1fl no cep;J1MeHTOJIOrJ1J1. Hai1:p;em, 

)J;Ba ropM30HTa nepJ1rJIHIJ;J1aJibHblX CTPYKTYP - TIO,ll01I1BeHHbIM C J1HBOJiłOIJ;MflMJ1, cp;er,­

:iKMBaeMbIMM npJ1 MX B03HMKHOBeHMM paCTJ1TeJibHbIM TIOKpOBOM, Mep3JI0THbIMM KJIM­

HbflMM, 14 BepxHMM BBM,lle MHBOJIIOIJ;MOHHOM cepMM MOIQHOCTbłO .• B 3 M. Me.LKp;y 3Tl1MM 

,n;ByMR ropM30HTaMJ1 3aJieraeT cepB: pe-Y:HbIX OTJIO.LKem1:t1: MOIQHOCTbłO B 6-7 M, OTJIO­

ramnaaCH B YCJIOBJ1HX XOJIO,llHOro, cyxoro KJIMMaTa. I1pM3HaHO, tJ:TO TaK o6e nepMrJifl­

I~Ji'laJibHhie cepMM, KaK J1 3aJiera101QaB: Me.LKp;y HMMM pe-Y:HaB: cepMB: 0TJI0)KJiIJIJ1Cb BO 

BpeMH o,n;Horo M Toro . .LKe onep;eHeHMR. BJiarop;apB: Ha:tip;eHHhIM B nop;ornBe Mccne;n;yeMon 

.cepMM M M3y-Y:eHHbIM na,rre0HTOJIOrJ1qecKJ1M J1 MaJiaKOJIOrJ1-Y:eCKJiIM MeTO;!J;OM 0TJIO)Ke­

HHflM CTaprneM Me.LKJie,D;HliIKOBOM 3TIOXJ1, BCłO cepmo 20-MeTpOBOM TeppaCbl Benp.LKu 

npM3HaJIJi1 3a OTJIOn~eHMfl cpe.n;HeTIOJibCKOro OJiep;eH€HJ1fl (PMCC.). ,Il;Ba CJIOB: nepMrJIR­

u;aaJibHbIX 0TJIO)KeHMM CO0TBeTCTBYłOT . .I\BYM CTap;MB:M cpep;HeTIOJibCKOro onep;eHJ1R, 

npw-IeM BepXHJ1J1 J1HB0JiłOIJ;MOHHbIM CJIOM CBfl3aH co CTap;Men BapTbI. O6pa3oBaHMe 

HOBOro ,llHa ,II;0JIJ1HbI J1 TeppaCbI np0M30l1IJIO B KOHu;e cpep;HeTIOJibCKOrO OJiep;eHeHMJI 

H B Te-Y:em1e nocnep;;HeM Me)KJiep;HMKOBOM 3TI0XM. Bo BpeMJI nocne,n;Hero onep;eHeHMR 

TI0BepxH0CTb TeppacbI B Te-Y:eHJ1e HOBO ro nepMr JIB:IJ;MaJibHOrO IJ;MKJia MCTibITaJia pRp; 

J13MeHeHJ1M. reoMopc:})0JIOrJ1-Y:eCKMM pe3yJibTaT0M 3TMX M3MeHeHJ1M flBJIHłOTCJI p;eHy,ua­

~M0HHbie yrJiy6JI€HMJI, Haxo,n;JIIQMeCJI Ha II0BepxH0CTM TeppaCbl. KoHreJIMc:})JiłOKIJ;MOH­
Hhie 0TJI0)KeHMR, He 3aJierałOIQJ1e CIIJIOillHbIM CJIOeM, HBJIHłOTCfl re0JI0rMt.JeCKJ1M ,IJ;0Ka-

3aTeJibCTB0M caMoro MJiap;rnero rrepMrJIRu;MaJibHOro MopcporeHe3t1ca. 

Pe3yJibTaTbI nepMrJIJIIJ;MaJibHbIX J1CCJiep;oBaHMJ1 p;aIOT B03M0)KH0CTb Jiy-Y:rne l13y­

tJ:J1Tb HBJieHMH, npoMCX0p;MBillliie B TIJieMCTOI~eHe, KaK B np0cTpaHCTBe, TaK M BO Bpe­

lVIeH½. I1eprJIHIJ;r1aJib:Hhie c:})'JpMbI penhecpa M 0TJI0)KeHMB: p;ałOT B03M0)KHOCTb c;n;enaTb 

pH,ll BbIB0,ll;0B 06 0-Y:epep;H0M cyIQecTBOBaHMM Jie,IJ;HMK0BbIX 3TI0X Ha TeppMT0pMM, Haxo­

,z:v=rw;er".rcH B6JIJ13M JIC,llHvm:oBoro TI0KpOBa, TaK KaK OHM H0CJIT Ha ce6e Bbipa3J1TeJibHbie 

CJie,JJ;bI KJIJ1MaTa, B YCJI0BJ1flX K0TOporo OHM C03,n;aBaJIJ1Cb. BJiaro,n;apJI 3T0My 31Ia-

":qe1rne rrepMrmu.:i;MaJibHbIX CTPYKTyp J1 OTJI0)KeHJ1J1 ,llJIH CTpaTMrpac:})J1J1 J1 xpOH0JIOrJ1J1 

B03pacTaeT. 

Oco6em-IO xapaKTepHbIM J1 HeC0MHeHHbIM TIOKa3aTeJieM KJIJ1MaTa B:BJIHIOTCB: CTPyK­

TYPbI, K0T0pbie C03,n;aJIJ1Cb 6naro;n;apH M0p03HbIM ,IJ;ec:})opMaIJ;MHM. IT0T0My oco6eHHO 

KOHrem1c:})JIIOKIJ;J10HHbie ropJ130HTbI MCI10Jlb3YIDTrfl -Y:aCTO ;D;JIH u;eJieM CTpan1rpacpm1. 

06 3TOM CRvr,n;eTeJII:~CTBYIOT pa60TbI -q ap Ho u; Kor o (2, 3), r a JI Mu; Kor o (9), 
r a JI r1 :q Kor o M Ca BM u; Kor o (11), H Ha (13), K n MM a rn e B c Kor o (15, 16), 
Tio.LKapbICKOrO (23), ,Il;bIJIMKa l1 XMeJieBCKJ1X (8). 

,IJ;aJibille Bcero rrorneJI B rrocJiep;Hee BpeMH B 3T0M HanpaBneHMM ro p 6 e p r (12), 

KOTOpbIM B CBOeM CTpaTJ1rpac:})J1J1 NE-J1JIMHOMC BBeJI nepr1rJIRi.:i;J1aJibHbie ropM30HTbl 
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HapaBHe c JI€,ll;HI1K0BbIMI1 1i1 M€)KJI€,rµII1KOBbIMJi1. ,Zl;o CMX rrop 0H HaM6o.rree II0JIHO 

MCII0Jib30BaJI rrepI1rJIRQI1aJibHhie cpaKTbI ,ll;JIR Q€JieM CTpci'.n!!'!)acpl!lvi, OH 3TO ,n;e.rraeT 

B03M0)KH0 Illli!p0K0 li! qepe3BI1'-IaMHO rroc.rre,n;oBaTeJibH0. OH 0CH0Ei11BaeTCR He TOJibKO 

Ha ,n;ecpopM-.IJ;li!RX, r.rraBHhIM o6pa30M 0H o6paIQaeT BHI1MaHI1e Ha TeKCTypaJibHbie 

CBOMCTBa rrepMrJIRQMaJibHbIX OTJIO)KeHMM. 

IIpo6JieMbI ,ll;OJIJiIHHbIX rrepli!rJIRQMaJibHbIX oca,n;K0B 

J,fa IIP0CMOTpa rreplilrJIRIJ;Ji!aJihHbIX Ji!CCJie,n;oBaHMH B IlOJihille (7) c.rre,n;yeT, '-!TO Mbl 

M8JIO 3HaeM O RBJI€HI1RX, KOT0pbie rrpOli!CX0,llliIJIJi! B ,ll;0Jili1Hax B KJIMMaTI1'-!€CKOM rrepH­

r JIRIJ;MaJibH0M cpe,n;e. MO)KHO Ha3BaTh TOJibK0 H€CKOJibKO pa6oT, TpaKTYIO~X 3TI1 

rrpo6.rreMbI (4, 5, 15). O,n;HaKo B 3TMX HeMHOrO'-IMCJieHHbIX pa6oTax OHM 3aTparI1BaIOTCR 

TOJibKO, KaK BTOpOCTeIIeHHbIM BOIIpOC. ABTOpbI He OCH0BbIBaIOTCR Ha TO'-!HbIX liICCJie­

,I\0BaHJi!RX, li! €CJII1 CJiy'-IaIOTCR 60.rree 06IQMe BbICKa3bIBaHMR, TO OHM He RBJIRIOTCR 

pe3yJihTaT0M co6paHHOro co6cTBeHHOpy'-IHO MaTepI1a.rra, a OTpa)KeHMeM BbIB0,n;OB, 

IT0Jiy'-IeHHbIX B Ji1HbIX pa6oTax, Jili160 pe3yJibTaT0M crreKyJIRTMBHhIX pa3MhIIllJI€HJiIM. 

ropa3,n;o JIY'-Illle pa3pa6oTaH 3T0T Borrpoc Ha 3arra,n;e, oco6eHHO BO cf>paHQI1I1 I1 rep-

1vraHv.1I1, r,n;e oco6eHHO rroc.rre B0HHbI JiICCJie,n;.oBaHJi!R rrepI1rJIRQMaJibHhIX RBJieHMM oqeHh 

pa3BMJIMCb, J,faBeCTHhie o6IQMe pa60TbI B IO ,n; e .rr R (1), T p I1 Kap a (26, 27, 28, 29), 

Il o 3 e pa (21) M Me N 1I1 li1 Hr a (18, 19, 20) ,n;o HeK0T0POH CTerreHJi! B.bIRCHRIOT rrpo6.rreMy 

,n;0JIJ1HHbIX oca,n;K0B I1 CBR3aHHbIX C Hli!MM rrpoQeCCOB MOpcporeHe3J1Ca rrepli!rJIRQMaJib­

HbIX ,llOJIJi!H, Pa60TbI 3Tlil JiIH(pOpMMPYIOT 06 RBJieHMRX li! cpaKTax li! co,n;ep)KaT pR,n; CBe­

,n;eHJ1M o MeTo,n;ax JiICCJie,n;oBaHMR, Ka)KeTCR, o,n;HaKO, '-!TO 3TI1 pa6oTbI CJIJi!lllKOM 06IQW. 

Oco6eHHO o6paIQaIOT Ha ce6R BHJi!MaHMe He,n;ocTaT0K OIIMCaHJi!R r.rraBHbIX 06Ha)KeHI1M, 

K0TOpbIX He MoryT 3aMeHMTb reHepaJIJi130BaHHhie pa3p€3bI Ma.rroro MaCIIITa6a. 

IIpocp, A . .ff H yr0B0Pli1JI aBTOpa OCMOTpeTh Ji13BeCTHOe y)Ke Terrepb 06Ha)KeHJi1€ 

B Tap)KMMexax Ha,n; Berrp)KeM BhIIIIe KpaCHbICTaBa. 3TO 06Ha)KeHJ1e, Hai1,n;emrne 

npocp, HHOM, OCMaTpMBaJI0Cb II0TOM MHOrJ1MJ1 Ji1CCJie,n;oBaTeJIRMM IIJieMCT0QeHa J1 B0lllJIO 

B JIJi1TepaTypy B pR,n;e BmKHbIX II031i1IJ;MM (13, 14, 24, 25). O6Ha)KeHMe B Tap)KMMexax 

Ba)KH0 6.rraro,n;apR Ha:t1:,n;eHHhIM TaM ropM30HTaM opraHM'-!eCKMX oca,n;KOB C ,n;pI1aCOM 

J1 oca,n;KOB Me)KJI€,ll;HI1K0BbIX. 

HM:iKerro,n;rrI1CaB1I1Ji!MCR e3,n;I1JI B Tap)KMMeXJiI B ceHTR6pe 1954 r. ,n;JIR Toro, '-IT06bl 

TI03HaKOMI1ThCR C xapaKTep0M ,ll;0JIMHHbIX OTJI0)KeHMH, B II0,ll;0IIIBe K0TOpbIX 3a.rreraIOT 

OTJIO)KeHliIR orrpe,n;e.rreHH0r~ B03pacTa, C03,n;aBIIII1€CR B orrpe,n;eJieHHbIX KJII1MaTM'-Ie­

CKI1X YCJI0BI1RX. O6Ha)KeHI1e B Tap)Kli!Mexax II0Ka3bIBaeT CTpoeHJ1e Teppacsr 

Berrp)Ka, II0,ll;HJi!MaIOIQeHCR Ha BbIC0Ty OK. 205 M H. y, M. M OK. 20 M Ha,n; yp0BHeM 

COBpeMeHHoro ,n;Ha ,ll0JIJi!Hbl (cpl1r, 1, (pOT. 1). Beper TeppacbI, pa3MbIBa€MbIM I13JIY'-II1-

H0H Berrp)Ka, II0CT0RHH0 0TO,n;BI1raeTcR, 6.rraro,n;apR '-!€MY o6Ha)K€HI1e IICCT0RHHO 

Ji13MeI-IR€TCR. BepoRTHO 6.rraro,n;apR 3TOMY aBT0py y,n;aJI0Cb yBM,n;eTb PR,n; rrepI1rJIR­

IJ;I1aJibHbIX RBJieHli!M, K0TOpbIX He BI1,ll;€JI1i! yqeHbie, M3yqam11Me 06Ha)K€HI1R B Tap)KM­

Mexax paHbllie. cf>aKTbI 3TJi1 6bIJIJi1 3aMeqeHbI rrepBbIH pa3 B 1954 r., a I13y'-IaJIMCb 

aBTOP0M M ero C0TPY,ll;HMKaMI1 B cpeBpa.rre I1 Ji!IOHe 1955 r. 

,Zl;JIR CTp0€Hv1R TeppacbI Berrp)Ka xapaKTepH0 qepe3BhI'-!aMHO CJI0JKH0e 3a.rreraHMe 

M3JIO pa3H006pa3HOro MaTepMa.rra. cf>paKIJ;MR MaTepMaJia B 06Ha)KeHMM K0Jie6JieTCR: 

OT 0,6 MM ,n;o 0,001 MM. Mexam1qeCKMM aHaJiv.13 II0Ka3aJI, '-!TO MaTepv.1a.rr C0CT0MT H3 

MeJIK0ro rrecKa, IIblJIJiI li! Ji!Jia, rrpMqeJVI ,n;0MJi!HMpyeT IIbIJieBaR cppaKIJ;J1R cyr.rrv1HI{a 

v1 .rreccorro,n;o6HbIX OTJIO)KeHMM (cpli!r. 2, 3). 

Bm13y BM,n;eH TeMHOCepbIM IIO'-ITM qepHbIM ,n;pMacOBbIM cyr.rrMH0K C cp.rropoi1, KOTO-
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pyro om:rcaJI C bp o ,n; o Hb (24). Cyrm1HOK o6Jia,n;aeT CJIOMCTOCTbIO M B HeM BH,ZJ;Hbl 

Mep3JIOTHbie ,n;.ecpopMau;MJ:1 TMIIa MHBOJIIOLJ;MM, c,n;ep:iKMBaeMblX rrpM MX B03HJ1KHOBem1.n 

pacTI1TeJibHbIM IIOKPOBOM (tj:)OT. 2). Baepxy ,n;pMaCOBbIM cyrJIMHOK nepexo,n;MT B CJie­

.n;yrorn;yro cepwro 6e3 nepephma B ce,n;MMeHTau;MM. 

0TJIO:iKemuI 3TOO cepMM .ff H (14) Ha3BaJI JieHTO'·IHOM rJIMHOM. JleHTOqHbIM xapaK­

Tep ee HecoMHeHeH, o,n;HaKo, KaK cJie,n;yeT M3 MexaHJ1qecKoro aHaJIM3a, 3W He 

rJIMHa, a rJIMHMCTbIM cyrJIMHOK (qmr. 2). OTJIOlKeHMe 3TO KOpMqHeaoro IJ;BeTa C xa­

paKTepHbIMJ1 6eJibIMJ1 J13BeCTKOBbIMJ1 ITHTHbilllKaMM, co,rr.ep:iKarn;MMM qacTO MeJIKMe 

MOJIJIIOCKJ1. JleHTOqHbIM cyrJIMHOK 06Jiap;aeT lllepoxoBaTOM rroaepxHOCTbIO J1 JierKO 

KPOlllMTCH, B OTJIJ1qJ1e OT JieHTOqHbIX TJIMH, o6Jia,n;arorn;MX rJia,ZJ;KOM IIOBepx}:IOCTbIO. 

I1o,n;o6HO, KaK B rrpe,ZJ;bI,ZJ;yrn;et:J:, B 3TOM cepMM BM,ZJ;HbI M0p3JIOTHbie ,n;ecpopMau;J111. BOJib­

rne acero rropa:iKaeT 3,ZJ;0Cb Mep3JI0THbIM KJIMH ,ZJ;JIMHOM B 2 M, pa3pe3arorn;Mi1 BCIO 

cepMIO JieHTOqHoro cyrJIMHKa OT K,POBJIH ,n;o IIO,ZJ;OlllBbI J1 THHYll.l;MMCH BRM,n;e TOHKOM 

2KJ1Jlbl B ,n;p11aCOBOM cyrJIMHKe (cpOT. 3, 4). B MIOHe 1955 r. Hat:J:,n;eH Ha TOM :iKe ypom1e 

BTOpOM KJIHH Ha paCCTOHHMM 10 M Ha ceBep OT rrpe,n;hI,n;yrn;ero. 

OnHCaHMe 0TJIOLKeHJ1H B 12 M MOll.l;HOCTM 3aJierarorn;ttx Ha Jl0HTOqHOM cyrJIMHKe, 

,n;aHHOe .ff Ho M (14) M C bp o ,n; o He M (24) CJI.v11llKOM rroaexHOCTHO. B pa3pe3ax, 

npe,n;cTaBJI0HHhIX 3TJ1MJ1 aBTopaMJ1, Ha cyr JIJ1HKe 3aJieraroT rrecKM MOll.l;HOCTblO B 4 M, 

a BbIUle CJIOM Jiecca 64 M MOll.l;HOCTbIO M, HaKOHeu;, 5 M rrecKa (tj:)Mr. 4). B ,n;e:nCTBJ1T0Jib­

HOCTJ1 pa3pe3 ropa3,n;O CJIO:iKHee (cpMr. 1, 5). 

JleHTOqHbIM cyrJIMHOK rrepexo,n;MT KBepxy B CJIOMCTbIM JI0CC, MOll.l;HOCTb KOTOporo 

,D;OXO,ZJ;Ji1T ,n;o 1 M Ha CeBep OT rJiaBHOM OCM OIIMCaHHOro rJiaBHOro pa3pe3a (cpMr. 6, 

cpoT. 5). Herrocpe,n;,cTBeHHO B03Jie orr.v1caHHOro Mep3JIOTHOro KJIMHa Jiecc 3aJieraeT Ha 

JI0HTOqHOM cyrJIMHKe TOJibKO rro rrpaBOM CTOpOHe KJIMHa, r,n;e MOll.l;HOCTb ero ,D;OXUµ;J1T 

TOJibKO .rr.o 0,5 M. IIo JieBOM CTOpoHe BM,D;HbI TOJibKO 0CT3TKli1 Jiecca. KpoMe Toro JI€CC 

HaXO,D;MTCH B KJIMHe, 3arrOJIHHH ero BO BHelliHei1 qacTM OKOJIO CTeHOK. OcTaJibHOM 

MaTepMaJI, 3arrOJIHHIOll.l;Ji1M KJIMH 3TO cephIM cyrJIMHOK J1 rrecOK. 

TOJibKO Bbillle Ha Jiecce J1 Ha cyrJIMHKe, 3arrOJIHHrorn;eM KJIMH, 3aJieraIOT H€CO­

rJiaCHO MeJIKMe rrecKM MOll.l;HOCTbIO B 0,5 M. IleCKJi1 06Jia,r,;aroT CTpYKTypo11 PMIIrrJie­

MapKOB J1 COOTBeTCTBYIOT BHJi13Y BOJIHOBOM ce,r,;.v1MeHTaJibHOM cpa3e; Bbillie MX CTPYK• 

Typa COOTBeTCTByeT 30JI0BOM cpa3e (tj:)DT. 6). ropM30HT 3TJi1X rreCKOB BbIKJIJi1HJi1BaeTCH 

rro rrpaBOM CTOpOHe 06Ha)KeHJi1H. To :IB:e rrpo.v1cxo,r,;MT rro JI€BOM CTOpoHe, r,r,;e O,ZJ;.HO­

BpeMeHHO C BbIKJIJi1HJ1BaHJi1eM rrecKa yBeJIJi1qvrnaeTCH MOll.l;HOCTb Jiecca. J.13 3Toro CJI€­

,n;yeT, qTO neCKli1 C Pli1IIIIJieMapKaMJi1 3aIIOJIHHIOT 3p03MOHHOe yrJiy6JieHMe B Jiecce. 

OIIMCaHHbie rreCKJi1 HaqJi1HaIOT 6-7-MeTpOBYIO cepMIO, B KOTOPO):I rrpMHMMaIOT yqacn1e 

qepe,n;yrorn;.v1eca CJIOM MeJIKoro rrecKa .v1 cyrJIMHKa (cpoT. 7). CJI0.v1 rr.ecKa 11 cyrJIMHKa 

qacTO rrpepbIBaIOTCH M qepe,r,;yIOTCH ,n;pyr c ,z:,;pyroM. Oco6eHHO o6parn;aIOT Ha ce6H 

BHMMaHMe CJIOJ1 cyrJIMHKa (tj:)Mr. 1, 5, CJIOM 5c). Ha rrepBbIM B3JIHp; OHM rrpOJ13BO,ll.HT 

BrreqaTJI0HJ1e CJIOeB C M0p3JIOTHbIMJi1 ,r,;ecpOpMau;MHMli1. TOJibKO Ha OCHOBaHJ1J1 6oJiee 

BHJ1MaT€JibHOrO H3yqeHJi1H MOLKHO npli1,D;TJ1 K BbIBO,ll.Y, qTQ TYT H€T HJ1KaKJ1X J13M€­

H€HJ1M, Bbl3BaHHbIX ,n;ecpopMau;Me:n rrepBJ1qHOro JIHMMHepHOro IIOJIO:IB:eHMH. BrreqaTJI€­

HMe ,n;ecpopMau;.v1t:r rrpOM3B0,D;HT M0JIKM€ 3p03J10HHbie yrJiy6JieHMH, 33IIOJIH€HHbl€ MaTe­

p.v1aJIOM, rrpMH€C€HHbIM CBepxy. COMH€HHe pacce.v1BaIOT Haxo,ąarn;r1ecH B KpOBJie rop11-

30HTa 5c qeJIH006pa3Hbie 6op03,U,bl Ha IIOBepXHOCTH cyrJIMHKa M 3arroJIHeHHbie 6oJiee 

CB€TJibIM '11 KPYIIHbIM rrecqaHbIM cyrJU1HKOM CJIOH 5b. 

Ha OIIJ1C3HHOM cepMM M€JIKJ1X CJIOeB cyr JIMHKa J1 cyr Jili1HMCTbIX rrecKOB C p11n­

TIJI€MapKaMJ1 3aJieraeT 6e3 HCHO Bbrpa:IB:eHHOro HecOrJiaCJ1H oco6eHHaH TP€XM€TPOBRfl 
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cepwJI rrec'-IaHbIX J1 rJIHHJ:tCThIX cyrm1HKOB. Oco6eHHOCThIO 3TOH cepv:1v:1 RBJIRIOTCH 

HeCOMHeHHhie Mep3JIOTHhie ~ecpopMaI..tJ1J1 TJ1II8. J1HB0JIIO!.\HM, c,n;ep:>KHBaeMhIX rrpw HX 

B03HJi1KHOBeHJi1Ji1 paCTli1T€JihHhIM I10Kp0B0M, Haxo,n;m.u;HeCR BO BCeM CJIOe OT KP0BJilil 

,n;o IIO,Zl;Ol.I..IBhI. lifHTeHClilBHOCTb ,n;ecpopMał.\HM, Bbipa:>KeHHaR aMII.llMTYJ.l;O:M M3rv16(m, 

B03pacTaeT CHM3Y BBepx. B CT€HKe 06Ha)KeHMR Blil,Zl;HbI Tpe~MHbI BBM,n;e MeJIKlilX 

Mep3JIOTHhIX )KlilJI, pa3pe3aIO~MX HaHCKOCb BeCb MHB0JIIOll;J10HHbIH CJIOH (cpMr. 1, 5; 
CJIOlil 6). 

KpOBJIR 3TOH MHTepeCHOH M Ba)KHOH cepMli1 cpe3aI-Ia M rro,n;-.:iepKHYTa CJIOeM 

opUITettHa MO~HOCTbIO l3 h0-20 CM. KpoBeJibHaR IIOBepxH0CTb rrpope3aHa M€JIKJ1MJ1 

Tpe~HHaMM, 3aIIOJIHeHHbIMM opI..I..IT€HHOM. 

CaJ.\,IaR BbICOKaR -.:iaCTb TeppacbI CJIO:iK€Ha J13 M€JIKJ1X rrecKOB J1 cyrJIMHKa, OTJIM-

1'..IaIO~MXCR OT Bcex ,n;,pyr:wx cepMH B 3T0M 06Ha:>K€HJ1li1. B u;eJI0M 0TJIO)K€HMe MO~­

H0CThIO OK. 5 M - a B OIIHCaHH0M rrpO(pHJle OK. 3 M - OTJIM-qaeTCR CJIOMCT0CTbIO 

C npeKpacHo Bbrpa)KeHHbIM JI€HT01łHblM PMTM0M (q:mr. 1, 5; CJIOM 7). 

~MHaMr1qecKaR HHTepnpeTall;MH 

OTJIO)KeHHR 06Ha)K€HMR B Tap)KHMexax CBI1,ZJ;€T€JibCTBYI0T 06 orpOMHOM 6oraT­

CTBe RBJI€HMH, co,n;ep:iKaHMe M xapaKTep KOT0pbIX MOR<H0 06'bRCHli1Tb Ha OCHOBam:-n1 

aHam13a CTPYKTYPbI. Bo BceM npocpr1Jie 6oJibI..I..Ie Bcero o6pa~aIOT Ha ce6R BHJ1MaHr1e 

nepr1rJIRLI;MaJ1bHbie CTPYKTYPbI B ,n;Byx cep:m:rx 60.JibI..I..I0M MO~HOCTM. OHM 3acTaB­

JIRIOT c,n;eJiaTb 3aKJIIOqeHMe, 'łTO M€p3JI0THhie rrpou;eCCbI CbirpaJIH B HCTOPHM ,Zl;OJIHHbI 

Benp)Ka, a B oco6eHHOCTM B J1CTOprm 20-TM-MeTpOBOM TeppaCbI orpoMHYIO BepoRTHO 

peI..I..IaIO~YIO pOJib. 

~pHaCOBbie J1 J1€HT01łHbie cyrJIHHKlil npe,n;cTaBJIRIOT co6oi1 OTJI0)K€Hli1R TYH,!W€Boro 

03epa, KOTOpoe Bep0RTHO HaXO,n;J1JIOCb Ha TeppHTOPlilM M€p3JIOTbI. 0 rrepHrJIRIJ;HaJib­

HbIX, XOJIO,Zl;HbIX YCJI0Bli1RX CBH,n;eTeJibCTBYeT TibIJieBaR cppaKIJ;MR, JI€HT01łH,bIM pHTM, 

,n;p:vracoBaR q:)JIOBa J1 M€p3JIOTHbie CTPYKTYPbI. O,L(HOBpeMeHHO C OTJ10)K€Hli1€M oca,n;KOB 

np0MCXO,Zl;lilJIO IIOHJ1lK€HHe TeMrrepazypbI, MaKCMMYM KOTOporo HaCTYIIMJIO IIOCJie 0TJIO­

)K€HMR JI€HTO'łHbIX cyrJIMHKOB. O IIOHJ1)K€HMJ1 T€MnepaTYPbI CBH,Zl;€T€JibCTBY€T 6oJiee 

l\I€JIKaR cppaKIJ;HR J1 JI€HTO'łHaR CJIOlilCTOCTb, 6Jiaro,n;apR KOTOp0M 3aJieraIO~Me BBepxy 

cyrJIMHKJ1 OTJIMqaIOTCR OT ,n;pHaCOBbIX cyrJIHHKOB. Ce,n;HM€HTaIJ;J1R J1€HT01łHbIX cyrJIMH­

KOB npOHCXO,Zl;MJia BepORTHO BO Bee 6oJiee cypOBbIX KJIJ1MaTM'ł€CKJ1X YCJIOBHRX, KOTO­

pbre 6bIJIJ1 CBR3aHbI C MaKCHMaJibHbIM rrp0,D;BJ1lK€Hl1€M Jie,n;HMKa. B 3TO BP€MR pa3BM­

BaJiaCb BeqH:aR M€p3JI0Ta M rpyHT0BOM Jieł],. Mep3JIOTHbie Kv'IHHbR B TaplKMMexax, 

rrpope3aIO~J1e JI€HT01łHbie cyrJIMHKH J1 ,n;oxo,n;R~He p.;o ,n;pr1ac0BbIX cyrJIMHKOB, CBH­

,lieT€.JibCTBYIOT O M0~HOM CJIOe rpyHTOBOro Jlb,D;a, KOTOpbIM C03,Zl;aJICR BO Bp€MR MaK­

Cr1MaJibH0ro o.ne,n;eHeHMR. 

BeqHaR Mep3JIOTa ,lJ;0XO,J];MJia T0r,n;a ,n;o Kp0BJIJ1 JI€HT01łHbIX cyrJIHHKOB. Jiecc0BJ1,ll;­

HbI€ cyrJIHHKM, 3a.neraIO~He Ha JieHTO'łHbIX cyrJIMHKax Ha C€B€p OT rJiaBH0ro pa3-

pe3a, coxpaHMBI..I..IHeCR 06pbIBKaMJ1 Ha,n; Mep3.JI0THbIM KJIMHOM M -.:iacTM'łHO ero 3arroJI­

HHIO~we, naxo,n;HJIMCb B ,n;eMCTBYIO~eM cnoe B€1'.JH0M M€p3JIOTbI. 3TO ,Zl;OKa3.bIBaeT 

HecrrOKOMHOe 3aJieraHI1e 3T0ro OTJIO}KeHMR, rrpMM€Cb MHoro MaTepttaJia BBH,n;e cepbIX 

cyrJIMHKOB J1 o6pb!BKOB JI€HTO"'-IH0ro cyrJII1HKa, npe,n;CT3BJieHHbIX I-Ia PHCYHKe 6 

TaK)Ke ,n;ecpopMau;r1vr CTPYKTYPbI B HJ1)KHet-i: cepr1w. CJie~yeT OTMeTMTb, -.:iTo B JieHT0-.:i­

HbIX cyrJIMHKax HeT opraHH'ł€CKJ1X -.:iacTHIJ;. O,n;HaKo B 33Jiermo~eM Ha HMX Jiecco­

BM,ZJ;HOM 0TJI0lKeHHJ1 Hai1,n;eHbI 6bIJIH M0JIJIIOCKH M -.:iacn1u;a pacTeHMM, M€}K,D;Y npo-.:iHM 

xopowo coxpaHMBI..I..IHMCH JIMCT0K salix reticulata. 
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Ji1cqe3HOBeHJ1e Be'-łHOM Mep3JIOTbI npoli.1301IIJIO nepe,n; aKKYMY JIHD;li.leM cyr Jili.!Hli.lCTO­

necqaHOM cepli.lli.l, 3aJieraIOI.L\eM Ha JieHTO'-IHOM cyrJili.lHKe l1 Ha JieCCOBJ1,ZJ;HOM OTJIO)Ke­

Hli.ll1. Mep3JIOTHbIM KJili.lH 3anOJIHeH li.lCKJIIO'-IJ1TeJibHO cepbIM J1 KOpli.l'-IHeBJi.lM Jiecco­

BJ1,Il;HbIM cyrJIMHKOM. TOJihKO 3TM OTJIO)KeHMH, 3aJieraIOI.L\Me' Herrocpe,n;cTBeHHO Ha.n; 

KJIMHOM, BbirHyTbI B ero HarrpaBJieHJi.ll1. A MeJIKJi.le rreCKli.l co CTPYKTypofl: pMnnJie­

Ma pKOB, Ha'-łMHa101.u;J1e cyrJIMHli.lCTo-rrecqaHyIO cepMIO, 3aJieraIOT nO'-ITM ropli.130H­

TaJibHO J1 He BbIKa3bIBaIOT HJ1KaKJ1X ,n;ecpopMau;Mtt B03Jie KJIJi.!Ha. 3,n;ecb MbI Ha6JIIO­

,n;aeM ,ZJ;l1CKOp,n;aHTHYI0 noBepxHOCTb, MMeIOI.L\YIO 60JiblllOe 3Ha'-!eHMe ,ZJ;JIH naJieoreo­

rpacpMJi.l. B TO BpeMH, KOr,n;a OHa HaXO,ZJ;li.lJiaCb Ha noBe,pxHOCTM, npoli.1301IIJIJi.1 Ba:IB:Hbie 

RBJieHMH, 3aBJi.lCHI.L\He OT KJIJi.!MaTa. 

TaHHJ1e MaCCbl rpyHTOBoro Jib,ZJ;a, 3anOJIHeHMe nycToro npoCTpaHCTBa J1 B03HJ1K­

HOBeHJ1e Me,P3JIOTHOrO KJIMHa CJie,n;yeT C'-łMTaTb nepBbIM 3TaIIOM MC'-ł€3HOBeHMH Mep-

3JIOTbI Ha 3TOM Teppl1TOPJ1J1. 3TOT rrpou;ecc Mor rrpOM30MTJ1 TOJibKO, KaK pe3yJibTaT 

60JiblllOrO l13MeHeHMH KJIMMaTa. IloTerrJieHJ1e, KOTOpoe TOr,n;a npOM30lllJIO, MO)KHO 

CBH3aTb TOJibKO C TaKJ1MJ1 nepeMeHaMM KJIJ1MaTa, KaK MHTepcTa,n;:nH J1JIM M€)KJI€,ZJ;HM­

KOBaH 3noxa. PelllHTb TIOCTaBJieHI-IbIM Bonpoc He JierKO. 

AHaJIJ13 cep:nM, 3aJieraIOI.L\€M B no,n;OlllBeHHOM qacTJ1 TeppaCbI, ,ZJ;OKa3bIBaeT, "ITO 

C 6oJiee TenJibIM nepMO,ZJ;OM, B T€'-łeHJ1e KOTOporo rrpOl130illJIO TaHHJ1e KJIJ1HOB, He 6bIJia 

' CB.H3aHa MHTeHCli.lBHa.H 3P03J1.f.{. 06 3TOM rOBOPMT coxpaHJ1BIIH1MCH Mep3JIOTHbIM KrMH, 

KOTOpbIM cpe3aH H€MHOro TOJibKO B BepxHett '-IaCTJ1. 0 H€3Ha'-IJ1TeJiblIOM YHJ1"ITOJKeHJ1M 

3TOro KJili.!Ha MO::>KHO cy,n;MTb no 3aMe'-łaHMIO J1 MOI.L\HOCTJ1 JieCCCBM,D;I-IOro OTJIOJKeHJ1H, 

I-IaXO,Il;HI.L\erocrr Ha JieHTO'-łHOM cyrJIMHKe. 3TO JieCCOBM,ZJ;,HOe OTJIOJKeHMe TOJKe pa3MbITO 

Cl1JibHee TOJibKO iienocpe,n;cTB€HHO B03JI€ KJIMHa. .z:i;aJiblll€, Ha JIE'BO OT KJIMHa coxpa­

HMJiaCb BepORTHO HaCTOHI.L\aH MOIIJ;HOCTb Jiecca, o T.:J:eM MOJKHO cy,n;J1Tb no rrepexo,n;y 

'.)TOro OTJI0)K€HJ1H B CJie,n;yIOI.L\ee I-Ia H€M 3aJieraIOr.u;ee. 

Ji13BeCTHO, '-łTO B nJieMCTou;eHOBbIX TenJibIX 3IIOxax, TaKJ1X, KaK Me)KJie,ZJ;HMKOB,bie, 

B CBH3J1 C rocno,n;CTBYIOIIJ;MM B HMX yMepeHHbIM J1 BJia)KHbIM KJIMMaTOM pa3Bl1BaJiaCb 

OT.:J:€Hb l1HTeHCMBHRH pe'-lriaH 3p03J1H. Pe3yJlhTaTOM 6bIJIH Bpe3bI, HOBbie ,ZJ;OHbH ,ZJ;OJIMH 

JiI Ha.n; HJ1MJ1 TeppaCbI. BMeCTO 3TOro B TapJKJ1Mexax MbI Ha6JIIO,n;aeM ,n;aJibHett1IIee pa3-

BliITMe aKKYMYJIHTJ1BHbIX npou;eccoB. Ha CTapoM ,ZJ;He ,IJ;OJIJiIHbl oca:m:,n;aJIJ1Cb OTJIO)K€HJ1H 

MOIIJ;HOCTbIO BO MHOro MeTpOB. 

IlOCJie C03,ZJ;aHJ1H TeppaCbI B reoMopcpOJI0r:l1T.:J:€CKOM CMbICJie, T. e. nocJie TOro, KaK 

C03,n;aeTCH HOBO€ 6oJiee HJ13KOe ,ZJ;HO ,ZJ;OJIJ1HbI, aKKYMYJIHD;J1H B03M0:IB:Ha TOJibKO, KaK 

pe3yJibTaT CKJIOHOBbIX npou;eccoB. Mom:no Haf1TJ1 J\IIHOrO TaKMX rrpMMepOB B JIMTepa­

Type. T p J1 K ap OllMCbIBaeT TeppaCOBbie OTJIO:IB:eHMH KIO,P, 110KpbITbie rrepMrJIH­

u;11aJibHbIMJ1 CKJIOHOBhIMJ1 0TJIO:IB.:eHMHMJ1 nOCJie,n;Hero OJie,n;eHeHMH (29). IIo,n;o6HbI€ npl1-

MepbI npl1BO,ZJ;J1T Me H lll r1 H r (20), a y Hac r a JI r1 u; K r1 (10) r1 K JI r1 Ma lll e B c K J1 

(15). TeM BpeMeHeM OTJI01KeHJ1H, 3aJierar0r.u;Me Ha JI€HTO'-łHhIX cyrJIMHKax M Jiecce 

B Tap:IB:MMexax .HBJI.HIOTCH pe'-łHbIMliI OTJIO)K€HJ1HMJ1. 

XapaKTeP 3Tl1X OTJIO)KeHJ1M He BhI3hmaeT COMHem,111. HaKJIOH HeBeJIMK, a Ha­

npaBJieHMe corJiaCHO C narrpaBJI€HJ1€M OCJ1 ,ZJ;OJIJ1HhI. Ha OCHOBaHJ1J1 aHaJIJ13a 3TJ1X 

ocap;KOB MO)KHO cyp;MTb, '-!TO J1X aKKYMYJIHD;J1H rrpOJ1CXO,ZJ;J1Jia Ha llll1POKOM p;He ,Il;OJIJ1-

HbI C 6JiyLK,n;alOIIJ;J1MJ1 Ha HeM p€'-IHbIMJ1 Il0TOKaMJ1. 06 '.)TOM CBJ1,ZJ;€TeJibCTByeT npepbI­

BaHMe cJIOeB 11 oco6eHHO xapaKTepnoe BbIKJIJ1HJ1Banv1e MeJIKMX cep11fl: c pr1nnJie­

MapKaMJ1, KOTOpble Bl1,ZJ;HO Ha rrpl1BO,ZJ;J1MOM pa3pe3e (cpMr. 5). 
0rrpep;eJI€HHaH CTPYKTypa oca,ZJ;KOB J1 OT.:J:eHh M€JIKaH cppaKD;J1R, 60JibllleM -YaCThłO 

fibIJieBa.H, CBM,ZJ;€'1'€JibCTBYeT o TOM, '-łTO ce,n;MM€HTau;:r12. Ha TOr,n;aruH€M ,ZJ;He ,IJ;OJIJ1Hbl 

Benpm:a rrpOJ1CXO,ZJ;J1Jia B yCJIOBMHX ,ZJ;OBOJibHO cyxoro J1 B€p0.HTHO XOJIO,ZJ;HOro KJIMMaTa, 
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06 3TOM CBJ1,D;eTeJibCTByeT He TOJihKO MeJIKaa cppaKIJ;J1R, HO TaKLKe 60JihllIOM npou;eHT 

CaCO8 Bo Bcex ropl130HTax OT KpOBJIJ1 aepxHeif J1HBOJIIOIJ;J10HHOi1 cepm1 BKJIIO"ll1-

TeJihHO (Ta6JI.). 

IIpou;eHT CaCO:3 BO Bceif cepr111, KaK BM,ZJ;HO, He MeHhIIIe, LieM B JieHTOLJ:HhIX cyrJIMH­

Kax, 60JibIIIe ,n;a:IB:e, LJ:eM B ,n;pr1acOBhIX cyrJIJ1HKax. TOJihKO B IlO,ZJ;OIIIBeHHO:i,i i:iaCTJil 

co,n;ep:IB:aHr1e CaCO8 cpaBHJ1TeJihHO HeBeJIMKO. 

PJ1TMM"IHO CJIOJ1CThIM rrecOK C BepxHeif cepm1 ( CJIOM 

CyrJIJ1HKJ1 BepxHeif J1HBOJIIOIJ;J10HHOM cepJ1J1 (CJIOM 6) 

TeppacOBbIM rrecoK (CJIOM 5a) 

Teppacoahre cyrJIJ1HKJ1 (CJIOM 5b) 

JieHTO"!Hhie cyrJIJ1HKJ1 (CJIOM 2) 
,11.pMacoBbIM cyrJIJ1HOK (CJIOM 1) 

7) 

CaCOa Bo/o 

3,2 
7,5 
2,7 
6,6 

8,9 

6,4 

3TO ,n;aeT B03M02KHOCTb cy,n;J1Tb, "!TO rJiaBHaJ:I i:iaCTh TeppaCOBOM cepvtl1 OTJiara­

JiaCb yJKe B KOHIJ;e TOM TeIIJIOM 3I10XJ1, BO BpeMR KOTOpOM rrpOI130IIIJIO TaRHJ1e Mep3-

JIOThI. B KP0BJie 31'0M cepMlil ecTb - MHOro npM3HaKOB BCe 6oJiee cypoBoro KJIJilMaTa. 

Bca KpOBeJibHaa i:iaCTb 3TOM cepHM (ropM30HTa 6 CJIOJKeHa M3 IlbIJieBOro J1 r JIMHJi1-

CToro MaTepv1aJia. IIoKa3aHHoe 3Tli1M rro:,ł:oJio,n;aHMe KJIMMaTa rro,n;i:iepKMBaeT oi:ieHh 

.HCHO J1 He,n;ByCMbICJieHHO MOp03HOe ,n;eifCTBMe B O"leHb r Jiy60KOM MHBOJIIOIJ;J10HHOf.! 

cepMM Ji1 B Mep3JIOTHhIX )KJ1Jiax. 

B KpOBJie BepxHero J1HBOJIIO[J;J10HHOro CJIOR BM,ZJ;eH hiatus, Ji1MeIOrn;Ji1M 60JibIIIO€ 

3HaLJ:eHJ1e. OH IIOKa3bIBaeT KJIMMaTJ1LJ:€CKYIO rpaHMIJ;y B J1CTOpI11i1 pa3BJ1Tli1R TeppacbI. 

KpOBJIR 3Ta 6bIJia IIOBepxHOCTbIO, KOTOpaa ,D;OJITO He rro,n;BepraJiaCb J13M€HeHI1RM HM 

rro,n; BJIJi1RHJ1eM ,n;eHy,n;au;J1J1, HJ1 I10,l\ BJIJ1RHMeM ce,n;J1M€HTa[J;MJi1. 06 3TOM CBM,ZJ;eTeJib­

CTByeT ropM30HT OpllIT€MHa J1 M€JIKJ1e Tpern;MHbI, KOTOpbie MOJKHO 06'b.HCHI1Tb, KaK 

Tpern;MHbl BbICbIXaHMR. 

BbIIIIe Bcero Haxo,n;arn;a.Hca cepv1.H, 3aJieraiorn;aa HecorJiacHo Ha cepMM MHBOJII0-

11MOHHOM, OTJiaraJiaCb B yCJIOBJi1.HX 6oJiee BJia2KHoro KJIMMaTa. ,D;Jra Hee xapaKTepHbI: 

60JibIIIee KOJIMLJ:eCTBO 6oJiee KpyrrHOM neC'-i3HOM cppaKIJ;li1J1, pMTMW·IHaa CJIOJ1CTOCTh 

H B ,ZJ;Ba pa3a MeHblllee KOJIM"leCTBO CaCO:3, i:ieM B HM)KeJieJKarn;eif cepli11i1. 3TJ1 OTJIO­

MeHJ1R CB.H3aHbl BepORTHO C KOHIJ;OM rrpe,n;br,n;yrn;eif XOJIO,ZJ;HO:n 3I10XM Ji1 C BpeMeHeM 

Ta.HHJi1.H Mep3JI0Tbl. C 3TOM 6oJiee BJiaJKHOM 3I10XOM CBR3aHa BepORTHO cpa3a 3p03l1M, 

KOTopaa rrpMBeJia K Bpe3aHJ1IO M C03,n;aHJ1IO OIIJ1CaHHOM TeppaCbI. 3To O,n;HaKO He 

3aKaHLJ:J1BaeT p.H,n;a cpaKTOB, ::Jarre-Y:aTJieBIIII1XCR B TerrepeIIIHeM 06pa3e 3T0M cpopMbI. 

K 6oJiee II03,D;W1M cpaI.:TaM MbI BepHeMCR, K0r,ZJ;a pei:ib 6y,n;eT l1,D;TJ1 o xp0H0JIOTMJ1, 

IIpo6JieMa xpoHOJIOrJ1v1 

Pa3pe3 B Tap2KJ1Mexax co,n;epLKMT c TO-Y:KM 3peHJ1R cTpaTJ1rpacpnJ1 6oraTbIM MaTe­

pHaJI l1 HMeeT 6oJibIIIOe 3HaLJ:eHMe ,D;JIR rraJieoreorpacpI1J1 11 xpoHOJIOrJ1J1 i:ieTaepTMt.IHoro 

rrep:r10,n;a. 3To cJie,n;yeT l13 Toro, t.ITO pa3pe3 o6HMMaeT i:ieTaepTMt.IHhie OTJI02Kem1a ,n;o 

MeJia, KOTOpbIM HaXO,D;HTCR Ha rJiy6:vme 61,1 M l13 pa3H006pa3J1R OTJIO:IB:eHJ1M l1 Haxo­

,D;Rll.l;MXCR B HJ1X opraHMt.IeCKMX oca,l\KOB. OTKPhITbie B 1954 r. nepM:rJIJ:IIJ;MaJibHbie 

cTpyKTYPhI J1 rro,n;po6Hbie J1CCJie,n;oBam1R 3aJiera10rn;nx BBepxy OTJIO:IB:eHHM 06ararn;a10T 

B 6oJihllIOM cTerreHJ-1 rraJieoreorpacpnqecKoe J1 cTpaTJ1rpacpr1qecKoe co,n;ep2KaHr1e 

06Ha:IB:eHJ1R. 
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Beci, pa3pe3 rrnei1cTou;eHa B ,n;om-me Berrp}Ka B Tap}KMMexax rrpe,n;cTaBJieH Ha 

p11c. 4. .H H (14) ,n;aeT cJie,n;yro~yro xpoHOJiorw1ecKyro J1HTeprrpeTau;11ro 3TOro pa3pe3a. 

Jle1Ka~11:i1 BHJ13Y MeJIOBOM rpaBJ1M HBJIHeTCH OCTaTKOM peqHbIX 0TJIO}KeHJ1H Me)KJie,n;­

HJ1KOBOM 3IIOXJ1 rrepe,n; KpaKOBCKOH Jie,Zl;HJ1KOBOM 3IIOXOH. Ha:t16oJiee MO~HaH BO BCeM 

pa3pe3e cepMH rrecqaHO-rpaBMeBhIX OTJIO}KeHMH CBR3aHa C KpaKOBCKJ1M OJie,n;eHeHMeM. 

fl1TJ1H, 3aJieraro~aH Ha,n; 3TOH cep11e:t1, CBR3aHa C Me}KJie,n;HMKOBOH 3IIOX0ti Ma3o­

BJ1eH I. Cpep;HeIIOJibCK0My OJie,n;eHeHMIO, KOTOpoe cro,n;a He l];OUIJIO, COOTBeTCTByeT 

,rr:p11acOBbIM cyrJIJ1HOK J1 JieHTOqHaR rJIMHa. HaKoHeu; IIOCJiel];HHH cepm:r, 3aJieraro~aH 

Ha cyrJIMHKe :n JieHTO':IHbIX rJIMHax, 0TJIO}KJ1Jiacb BO BpeMR 6aJITJ1MCKOH 3IIOXJ1. 

C bp o ,n; o H h (24) corJiaceH c .H Ho M HacqeT MHTepnpeTau;1111 B\03pacTa Me}KJie­

,I(HMKOBOH fJ1TJ1J1 J1 ,n;p11acOBbIX cyrJIMHKOB, HO CqJ1TaeT, qTO Bblllle BCero 3aJieraro~aH 

cepMR OTJIO:meHMH J1 p;p11acOBbIM cyrJIMHOK CBR3aHJ:,I co cpe,n;HeII0JibCKJ1M oJiep;eHeHMelVl. 

Pa3HOrJiac11e Me:m,n;y .fl HO M J1 C bp O ,Zł; O He M BbITeKaeT J13 pa3HJ1D;bl KPJ1Te­

p11eB, Ha OCHOBaHJ1J1 KOTOpbIX OHM ,n;eJiaJIJ1 CBOJ1 BbIBO,Zl;bl. C b p O ,Zł; O Hb OCHOBbI­

BaeTCH Ha rraJieOÓOTaH11qecKOM MaTep11aJie J1 Ha MaJiaKOJIOr11qecKOM aHaJIJ13e. .fl H 

,n:eJiaeT BhIB0,Zl;bl Ha 0CHOBaHJ1J1 ,n;aHHbIX MOpcporeHe311ca, rrpJ1qeM OCHOBHOe 3HaqeHJ1e 

)];JIH ero BhIBO,Zl;OB 11MeeT MOBcporeHeTJ1qecKaR J1HTeprrpeTau;11H reoJior11qecKoti HecGrJia­

CHOCTM B IIO,ZJ;OillBe TeppacOBbIX OTJIO:meHMH. Ilpe,n;cTaBJieHHaH BbIIIIe )];J1HaMJ1'-l€CKaR 

TpaKTOBKa ce,n;11MeHTOJIOrJ1qecKoro aHaJIM3a ,n;aeT HOBhie ,n;aHHhie ,ZJ;JIH BbIBO,Zl;OB, 

KaCaIO~MXCH xpOHOJIOrMM. 

,l(JIH xpOHOJIOfvlvl, CTpaTJ1rpacpMJ1 J1 cpaKTOB, CBH3aHHbIX C reHe3MC0M 20-MeTP0BO:n 

TeppaCJ:,l Benp}Ka caMoe 60JihIIIOe 3Ha'-i'eHMe MMeIOT CJie,n;yIO~Me BbIB0)];bI, BhITeKaro­

~Me M3 -ce,n;MMeHTOJIOrv1qecKoro aHaJIM3a. B CTP0eHMM 3T0H TeppaCbl BM,Zl;Hbl ,n;Be M0-

p03Hbie 3IlOXJ1: CTapIIIaH B ropv130HTax 1 J1 2 J1 II03,Zl;H€HIIIaH B ropM30HTe 6. IIocJie 

rrepB0M M0P03H0M 3II0XJ1 HaczyrrMJIO ,IJ;OBOJibH0 CMJibHOe noTerrJieHMe, 6Jiaro,n;apR 

K0T0pOMY rrp0M30IIIJIO qacTJ1qHoe TaHHMe Mep3JI0Tbl. B 3TO BpeMR C03,n;aJiaCb )];MCK0p­

J:\aHTHaH IIOBepXHOCTb Ha Jiecce, 3aJieTaro~eM Ha .rreHT0qH0M cyrJIMHK€. Me}K,n;y 

X0JI0)];HbIMJ1 3IIOXaMJ1 npov1cxo,n;11Jia peqHaH aKKYMYJIHD;MH B YCJIOBMHX X0JI0,ZJ;Horo 

r1 cyxoxo KJIMMaTa. 

l1HTeprrpeTau;11H ABYX XOJI0)];HbIX 3II0X J1 TeIIJIOM Me:m,n;y HMMM 3aBMCMT OT ycTa­

HOBJieHMH Bą:mH0CTM )];JIH MopcporeHe3J1Ca ,Zl;J1CK0p,n;aHTHOH II0BepXHOCTJ1, KOTopaR 

IIO)];'-lepKMBaeT KOHeu; rrepBOH M0p03HOH 3TIÓXJ1, a. TaK}Ke OT xapaKTepa OTJIO:meHMM, 

oca:m,z:ĘaBIIIJ1XCH Ha 3TOM ,Zl;MCKOp,n;0HHOM II0BepXH0CTJ1. YcTaHOBJieHHbie rrpe:m,z:Ęe 

He60JiblllJ1€ pa3MepbI 3p03J1I1, KOTOpaH He rrpl1BeJia K Bpe3aHJ1IO J1 C03,n;aHJ1IO TeppacbI, 

J1 ,n;aJihHei1IIIaH aKKYMYJIHD;MH peqHbIX 0TJIO:meHMM IIPMB0,Zl;RT K BbIBO,ll;Y, '-lTO HM 

,Zl;MCKOp,n;aHTHaH rroBepXH0CTh, HM OTJIO:mettMR, 3aJieraro~J1e Ha 3TOM TI0BepxH0CTJ1, 

HeJib3H CBH3bIBaTb C Me)KJie,z:ĘHJ1KOBOM' 3IIOXOM. OcTaeTCH c,n;eJiaTb BbIBOl]; qTo 6oJiee 

TeIIJiaH 3rrnxa, COOTBeTCTBYIO~aH oca,z:ĘKaM MelK,z:ĘY ropM30HTaMM 4 J1 6, 6bIJia Me}K­

CTap;MaJibHOM 3IIOXOM, rrpMqeM caMaH TerrJiaa ee qaCTb C0OTBeTCTByeT BpeMeHJ1 TaRHJ1.fl 

rpyHTOBOrb Jib,n;a, a ropl130HTbI cep11J1 5 0TJIO}KMJIJ1Cb B 60Jiee XOJIO,ZJ;HOH KOHe'-lHOH 

cpa3e 3TOH 3IIOXM. 

IIpMCyTCTBMe B TIO,z:ĘOIIIBeHHOH '-laCTM opraH11qecKJ1X OCTaTKOB, KOTOpbie C b p o­

.n; o H b (24) rrp11qv1CJIJ1JI K Me}KJie)];HJ1KOB0M 3II0Xe Ma30BMeH I, 3acTaBJIHeT rrpM,Zl;TJ1 

K BbIBO,z:ĘY, qTo 0TJIO}KeHJ1R ,z:Ę0 ropJ130HTa 6 BKJIIO':IJ1TeJibHO CBH3aHbl co cpe,n;HeIIOJib­

CKvIM OJie,z:ĘeHeHMeM. HeT ,Zl;OCTaTOqHbIX OCHOBaHMM l];JIH BbI)];eJieHMH B IIOCJie,n;yeM0M 
1 



158 HH ,IJ;bIJIMK 

cepv.U1 OTJIO:m:eH:vrti ,Zl;BYX OJie,n;eHeHMM. HeT HeocrropMMbIX ,n;oKa3aTeJibCTB, KO'rOpbie CBM­

;~eTeJibCTBOBaJIM 66! o Me:IB:Jie,n;HMKOBOM xapaKTepe OTJIO:IB:eHMM cepm1 5. ,IJ;r,1cKop,n;aHT-, 

na:R: ITOBepXHOCTb He MO:IB:eT 6bITb ,n;OCTaTO'-IHbIM ,n;OKa3aTeJibCTBOM, a rrpo,n;OJI2KeHJ1e 

OTJI02KeHJ,rn: pe'-IHbIX oca,n;KOB He l103B0JUieT C'-IMTaTb 3ITOXY, B KOTOpOM OHM oca2K­

,nam1Cb Me:R~.ne,n;HMKOBOM. 

B3rJIH,D; Ha cyw;ecTBOBaHMe ,n;Byx CTa,n;vri1 cpe,n;HeITOJibCKOro OJie,n;eHeHJ1H J13BecTeH. 

IlpMHJ1MaH ero BO BHMMa:HMe, MO:IB:HO C'-IJ1TaTb rrpaB,n;Orro,n;o6HbIM, '-ITO MJia,n;nraH MO­

P03fJaH 3XOXa pa3pe3a B Tap2KJ1Mexax COOTBeCTBYeT CTa,n;MM BapTbl, 

TaKaR xpOHOJIOI'J1H cj:)aKTOB B paccMaTpMBaeMof,1 qacTM MCT0pMJ1 ,ZJ;OJIJ1Hbl Berrp:IB:a 

O'-IeHb npaB,n;orro,n;o6Ha. 0Ha He rrpoTMBOpeqr,rT pe3yJibTaTaM rraJieo6o·ram1-Y:ecKMX 

MCCJie,ZJ;OBaHMM C b p o ,n; o H H (24) M OCHOBbrnaeTCH Ha B03MO:IB:HO rro,n;p06HOM .vlHTep­

npeTaL\MH ce,n;vrMeHTOJIOrM-Y:eCKMX ,n;aHHbIX, 0Ha He npOTMBOpe-Y:J1T TaK:IB:e pe3y.JibTa­

T&M HCCJie,n;oBa:HHM, npOH3Be,n;eHHbIX 3arpaHML\eM. TeppaCbI TaKOM BbICOTbI, KaK Tep­

paca Berrp::m:a, COOTBeTCTBYIDT HeMeL\KOM Mitteiterrasse M C-Y:MTafOTCH cpopMaMvr, 

C03,ZJ;aBIIIJ1MJ1CH BO BpeMH rrpe,n;rrocJie,n;Hero OJie,n;eHeHJ1H. BbIJIO 6bI Tpy,n;no o6'bHCHJ1Tb, 

'[,ITO MHTeHCMBI-IOe Bpe3aHiiie, Tpe6ymw;ee co3,n;aHMH 20-MeTpOBOM TeppacbI Ji1M8JIO 

MeCTO B KOHIW TIOCJie,n;Hero OJie,n;eHeHMH M B rOJIOQerre. 3To 6b!.JIO 6bI TaK:IB:e Hecor.nacHO 

C ,IlaHHbIMM, Kacamrn;MMMCH B03pacTa Teppac Ha MHbIX TeppMTOpMHX lIOJibllfrI. 

TeM He MeHee rrpOBe,n,eHHOro TaKHM o6pa30M paccy2K,n;eHMH HeJib3H C-Y:MT8.Tb 

3aKOff9:eHHbIM. Ee.JIM oca,n;KM OITMCaHHOM TeppaCbI Berrp2Ka OTJiclraJIHCb BO BpeMH 

cpe,n;HerrOJibCKOro OJie,n;eHMR, TO r,n;e :IB:e CJie,Zl;bI BJIMHHMH nepMrJIHQMaJibHOM KJIHMaTJ1-

'-JeCKOM cpe,n;bI ITOCJie,n;Hero OJie,n;eHeHMH? 

Ha noBepxHOCTM TeppaCbI Haxo,n;HTCH ,ll;OJIMHKM, KOTOpbie 6bIJIM B CBOeii HM2KHeti 

'IaCTM HeO,łl;HOKpaTHO pa3pe3aHbI 3p03Hei1. ,IJ;eHy,n;aQMO.HHbie ,n;OJIMHKM, KOHe-Y:HO, MO­

JI02Ke, -Y:eM cj:)opMa TeppaCbI. OHM MOrJIM o6pa30BaTbCH TOJibKO ITOCJie 3p03I10HI-IOrO 

Bpe3am12:, 6Jiaro,n;apH KOTOpOMy C03,n;aJiaCb COBpeMeHHaH Teppaca. 3TO HeCOMHeHHO 

CJie,n;bI rrepMrJIH,n;MaJibHOro MOpcj:)oreHe3Mca, CBH3aHHOro C rroc,ne,n;HMM OJie,n;eHeHMeM. 

3,n;ecb CTOMTb ynOMHHYTh, '!TO B TepMaHMM rrpMHHT rrpaBMJihHbIM B3I'JIH,n;, '-lTO Tep­

paCbI, pa3pe3aHHhie ,n,eHy,n;aQMOHHbIMM JIM6o KOHreJIJ;Icj:)JifOKQMOHHbIMM yrJiy6JieHMHMH, 

KOHe'IHO, cTapwe rrocJie,n;Hero OJie,n;eHeHMH (20, 30). 

Ha ceBep OT OIIMCaHHOro 06HaLKeHMR -Y:epe3 ,n;epeBHfO Tap:IB:HMex:w rrpoxo,n;MT 

,n;eHy,n;au;ttOHHoe yrJiy6Jiem1e, pa3pe3aIOIIJ;ee Teppacy ,n;OBOJibHO r.Jiy60KO. Ha 3ana,n; OT 

,n;epeBeHCKOM ,n;oporr,r 06Ha:IB:eHa -Y:aCTb CKJIOHa 3TOro yrJiy6JieHHH. Ha rrepBbIM B3I'JIH,ą 

BM,n;eH «TMIJJiiqHbIM» JI0CC. IIocJie CTapaTeJibHOH pac-Y:MCTKM 06Ha:IB:eHMR ITOJiy-Y:aeTCH 

KapTMHa, BM,n;HafI Ha PMC. 7 J1 cj:)OT. 8. JierKO M◊LKHO Y3HaTb TMITM'IHYIO KOHre.JIM(pJifOK­

I..:\MOHHYID CTPYKTYPY, B KOTopoi1 rrpMHMMaIDT y-y:acTMe ITbIJieBoi1 cyrJIMHOK, rrecKM. 

JI€,ll,HMKOBaH rJIJi!Ha l1 MeJIKMe o6JIOMKM MeJia. B rro,n;owBeHHOM -Y:aCTM BJ1,l\HbI xapaK­

TepHbie ,łl;JIH ,n;eHy,n;aQMOHHbIX yrJiy6JieHMH KOppa3Ji10HHbie TIOBepxHOCTJil. 

He rro,n;Jie:HG1T HMKaKOMy C0MHeHJ1fO, '-iTO KOHre.JIMcj:)JifOKL\MOHHbie OTJIO:IB:eHMH, 

IIOKpbIBamw;:rre CKJIOHbI ,n;eHy,n;au;MOHHOro yra'ly6JieHMH MOJI02Ke TeppaCbI, B KOTOpyID 

Bpe3a,JIOCb yrJiy6JieHMe. TaKHM o6pa30M KpOMe reOMOpcj:)OJIOrH-Y:eCKOH MbI ITOJiy'IM.TIM 

reoJIOrHqecKyID J1 reoMopcj:)oreHeTW-!0CKYIO 3arrJ1Cb BJIJiIHHJilH rrepttrJIHQJilaJibHOM cpe,n;bI, 

KOTopaH rocrro,n;CTBOBaJia ITOCJie o6pa30BaHHR TeppacbI. 

B CHHTe3e pa3pe3a TeppacbI ITORBJIH€TCR. HaKOH€L\, TpeTMM 3JieMeHT MOp03-

HbIM, rrepMr.JIJH„J;JilaJibHbIH (cj:)Mr. 5). 3TOT 8Jie:1.1eHT KOH-Y:aeT IT.Jie:ticTOIJ,eHOBYI-0 MCTOPMID 
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orrr1cm-rno:i1 Teppachr Berrp:m:a. HOBbIM cTpaTJ1rpacpw:-IecKJ1M ::rneMeHT B pa3pe3e He 

TOJibKO KOff'--IaeT rrJieikTou;eHOByłO J1CT0pli1ł0 TeppaCbI, HO, KOHCTaTMpYH cyru;ecTBOBG­

HMe ,n;eHy,n;a:u;J10HHbIX yrJiy6JieHJ1M Ha 3TOM Teppace, ITO,lJ;TBep:IB:,n;aeT BbIBO,ll; o cpe,n;He­

DOJibCKOM B03pacTe HJ1:IB:eJie:m:aru;r1x OTJIO:IB:eHJ1M. 

JIJ1TepaTypa, CTp. 29 

Crrr1coK J1JIJiłOCTpau;r1t1: 

Pr1cyHKJ1 

1 Pa3pe3 0TJIO:J:Kem1:vr Teppacbr B ,n;omrne Berrp:IB:a B03Jie Tap2KMMexoB 

1. ,D;pJ1aCOBbIM cyrm1HOK, TeMHOcepbH1, KHJ13Y 6oJiee TeMHbIM J1 rJIMHHCTbIM; 

2. JieHT09:HbIM cyrm1HOK I'JIJ1Hli'ICTbIM J1 rrecqaHbIM, :u;BeT KOpMqHeBbIM; 3. Mep3-

JIOTHbIM KJIMH, 3anoJIHeHHbIM .rrecCOBbIM1i1 OTJI02Kem1HM1i1, cepbIM cyrJJMHKOM 

r1 MeJIKMM rreCKOM: 4. Jieccorro,n;o6HbIM oca,n;oK qacTM9:HO c IlOJIOCaMM; 5. cepMH 

TeppaCOBbIX rrecKOB J1 cyrJIMHKOB: a) MeJIKMM rrecoK CBeT.JIOCepbIM C Pli1II-· 

IIJieMapKaM.M, C -Y:aCTbIMJ1 I'JIJ1HMCTbIM1/I rro.rrocaMM; b) cyrJIMHOK cepbIM 1i1 KO­

pvr<-meBaTbIM C MeJIKJ1MJ1 rJIMHJ1CTbilVU1 CJIORMM, CJI01i1CTbie JiI C IIOJiocaMM; 

c) 3p03MOHHbie Bpe3bI qeJIH006pa3Hbie, 3arroJIHeHHbie BbIIIIeJie2KaI1.i;r,1M cyrJIM­

HHCTbIM OTJI02Ke1-n1eM J1 MeJIKJ1M neCKOM; 6. BepXHJ1M J1HB0JiłOIJ;li10HHbIM CJIOM, 

MaTepMaJI - rm:1HMCTbIM cyrJIMHOK, KOPH9:HeBo-cepbIM, Bee 6oJiee CBeT.JibH1 

KBepxy; 7. cepMR rrecKOB c cepbIM cyrJIJi1!-IKOM B TIO,ll;Oll.IBe, rrapaJIJieJibHaR 

CJIOMCTOCTb C JieHT09:HbIM pliITMOM. 

C,rp. 

16 
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!ii. CMHTeTv1qecKMM npotjJMJib TeppaCOBbIX oca,n;KOB B ,Zl;OJIMHe Benp:IB:a rro,n; Tap-

2KMMexaMr-r 

1-7, KaK <PMr. 1; 8. - KOHreJIMcpJiłOKIJ;liIOHHbie OTJIO:IB:eHJiIR. 
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20 

qJMJIR 22 

1. cepb!M: cyrJIMHOK c rJIMHMCTbIMM CJIORMM; 2. MeJIKJ1M rrecoK; 3. cyrJIMHMCTOe 
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A,ma Jl.btJZUK, lOJZufi OJZbXOBW(-KoJZflCUHbCKa 

Jf oo3b 

IIPOLI;ECCbI J1 CTPYKTYPbI B ,n.EHTEJibHOM CJIOE MEP3JIOTbI 
"9:aCTb 2 

Mep3AOTOBeiJeHue, na20,102Ufl, KpUOAOZUfl, crpyKrypHoe AeOOBeoeHue, zeoKpUOAOZUfl; 

kriopedologia (kryopedologia); cryopedology; cryopedologie. 

CoBpeMeHHbIM MHTepec K ApKTMKe crroco6cTBOBaJI rrosrnJieHMIO p.H,n;a MCCJie,n;oBa­

HMM, KaK B TeOpeTW·IeCK0M, TaK I1 rrpaKTJ!IqecKOM o6JiaCTI1. 3T!1 !1CCJie,n;oBaHI1.fI rro­

M0r JII1 C 0,D;H0M CTOp0HbI 0TBeTI1Tb Ha p.H;a; BorrpoC0B, KacaIOI.IJ;liIXCH rrJie:i1:cTOu;eHa, 

-c ,n;pyro:i1 o6JierqaI-OT pemeHMe pH,n;a rrpaKTMqecKMX 3a,n;aq, oco6eHHO B ,n;opo:LK.HOM 

1%I a3po,n;poMHOM CTPOI1TeJibCTBe. PaCTYI.IJ;Me X03HMCTBeHHbie I10TPe6HOCTI1 CTaBHT rrepe;n; 

.HayK0M orrpe,n;eJieHHbie 3a,n;aqJ1, perneHMe K0TOpbIX co,n;e:vrcTBYeT pocTy HayqHbIX 

J1CCJie,n;oBaHI1M B o6JiaCTM MOp03HbIX B03,n;eMCTBliIM 1%1 aeqH0M Mep3JIOTbI. 

Bp a :n H B 1946 r. (6) B CB0I1X TepMMH0JI0rJ1qecKJ1X paocy1K,n;eHJ1.fIX cqeJI HY:IB:HbIM 

npMMeHMTb crreu;MaJibHbIM TepMMH ,Il;JIH 3apI1C0BbIBa101.11;e:nc.H HOB0M «cy6,n;MCD;lilITJIJ1HbI», 

K0T0pyro C'-IMTaeT caMOM 6JIJ13K0(1 ne,n;OJIOrMM. IIpe,z:i;JI0:IB:J1JI 0H Ha3BaTb ee cryopedo­
logy, Cryopedology no Bpatrny 3TO HayKa 06 J1HTeHCJ1BHbIX M0p03HbIX npou;eccax 

J1 Be'-IHOM Mep3JIOTe, BKJnoqa101.11;a.H, KaK BOITpOCbI, CB.H3aHHhie C CaMbIM B03,n;e(ICTBHeM 

npou;eccoB, Tali: J1 orrpe,z:i;eJieHHe HeKOTOPbIX TeXHJ1'-IeCKJ1X npaBI1JI, Il03BOJIHIOI.IJ;!i1X 

J136e:acaTb pa3pyrneHJ1M, o6yCJI0BJieHHbIX ,n;e(ICTBHeM MOp03a. 

TepMMH cryopedology BCKOpe TI0.HBJiIJICH BO cppaHu;y3CKOM BepCMJ1, KaK cryo­
pedologie BBe,n;em-rLr:v.r B „Etudes de cryopedologie" K a e (7) M 6hIJI rrpMH.HT no31Ke 

f :vr JI b x e po M (13), T p I1 Kap OM (31) M ,n;pyrMMJiI. 

Ilp0TMB ynoTpe6JI€HJ1H TepMvfHa Bp a :n tt a, npI1HHT0ro y:ace T0r,n;a BO <t>paHD;I1J1, 

BbICTYITMJI r M JI :v.r e H (14). T M JI :vr e H r0B0PMJI o IT0'-IBe B CM)',ICJie ne,n;oJior:v.r-qecK0M 

JiI MOp(pOJIOrM'-1€CKOM. Pa3HMD;a Me:ac,n;y 3TI1MJ1 ABYM.ff po,n;aMM TI0'-1BhI "BbICTyrraeT HaM-

6oJiee OT"'-IeTJIJ1B0 B npMapKTH'-łeCK0:t'i 30He. O60JIO'-IKa ne,n;oJior:v.rqecKOM I10"9:BbI TaM 

MaJI0MOI.IJ;H3, TaK "'-ITO co6CTBeHIIO r0B0P5I pe-.:.i::o Jl:10:IB:eT 6bITb T0JibK0 o IT0'-1Be B CMbI­

CJie MOpq:>OJIOI'J1'-1eCKOM. ,Zl;aJibllie r J1 Jl M e H 06pa1.11;aeT BHMMan:v.re Ha TO, "9:T0, ecm1 

r0B0pMM O MaCC0BbIX ,D;BJ11KeHMHX J1 rrpoqJ1x ,n;eHy,n;au;J10HHbIX npou;eccax «pa3pyrne­

HJ1H IT0"9:BbI» - TO 3T0 KacaeTCH IT0'-lBbI B CMbICJie M0p(pOJIOrv1qecKOM, a He rre,n;OJIO­

rJ1'-1eCK0M. Ha 0CH0BaHMJ1 CB0MX paccy:IB:,n;eHHM r M JI He H K0HCTaTJ1pyeT, t.ITO ecJIM 

CMbICJI YITOM.HHYT0M H0BOM OTPaCJIJ1 HCCJie,n;oaaHJ1M KacaeTc.H reoMopcp0JIOr:v.r-qecKMX 

B0DPOC0B, TO He CJie,n;yeT 3TOro H0Boro HanpaBJieHMH CB.H3bIBaTb C ne,n;0JI0r:vre:n. 

B IT0JibCKYIO Jiwrepazypy TepMMH B p a M H a He B0illeJI, HO HeCMeJio B KaBbl'-lKaX 

yTIOTPe6MJI ero H H (17)., KaK kriopedologia (KpMone,n;OJIOrMH). B «reoJIOr:!1"9:eCK0M 

CJI0Bape» ,TI; 3 e Bo H c Kor o I1 K JI e q Ko B c Kor o (20) cpe)iM ;n;pyrJ1X TepMliIH0B, 

CB.R3aHHbIX C M0p03HblMH npo1~eccaMJ1, IIaX0,D;MJiaCb TaK:1Ke J1 kryopedologia. ABTOp:bI 

r0B0p.HT, t.IT0 3T0 «HayKa 06 J13MeHeHMHX BO BHellIHe:t'.r o60JI0'-1Ke rpyHTa, BbI3BaHHbIX 

Biuletyn - 11 
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YCJI0BJ1RMJ1 II0JIRpH0ro KJIJ1MaTa». fOBOpR o «rpy:r-ITe», a He o «II0-Y:Be», aBT0pbI H36e­

raroT C0MHeHMH J1 or0B0pK0B, BbIJJ;BMHYTbIX r J1 Jl J1 e H o M, 

B HeMeD;KOH JIMTepaType TepMMH cryopedology TI.O CMX nop He yrroTpe6JIR.JICR. 

TaKIB:e B PYCCKOM JIMTepaType yLKe JJ;3.BHO 06paJJJ;am1 BHMMaHMe Ha Ó0JibUI0e 

TeopeTM-Y:eCK0e M rrpaKTM-Y:eCK0e 3HaY:eHMe MCCJie,n;oBaHMH Be-Y:HOMep3JibIX rpyHTOB. 

Mep3JIOTa B CCCP, 3aHMMaroJJJ;aH 48% TIJI0JJJ;a,n;w BCeM CTpaHbI, rrpe,n;cTaBJIHeT cepbe3-

Hoe rrpenaTCTBMe ,D;JIR X03RMCTBeHH0ro MCI10Jib30BaHMR M OCBOeHMH rpoMaJJ;HbIX rrpo­

CTpaHCTB, He-Y:ero Y,D;MBJIRTbCR, \'.J:T0 Hayt.rnoe J1CCJie,zi;oBaHMe B 3T0M o6JiaCT!1 rrpvIHRJIM 

11IMP0KJ1e pa3MepbI J1 rrpMBeJIJ1 K o6pa30BaHMfO H0B0M caM0CT0HTeJibH0M 0TpaCJIJ1 

3HaHMR. 

HayKa O Be-Y:H0H Mep3JIOTe Ha3bIBaeTCH .Mep3llOTOBeoeHue, K0T0poe B rrepeBo,n;e :r-rn 

IIOJibCKMM H3bIK CO0TBeTCTByeT CJI0BY zmarzlinoznawstwo. 

Il 'ap x o Me H Ko B TpyiJax KoMUTeTa no Betmou Mep3ll0Te c 1938 r. rOB0pMT 

O Mep3JI0T0Be,n;eHJ:1M, MJIM IWTOJIOTMM, KRK O HayKe, 3aHnMaIDJJJ;eMCH MCCJie,n;oBaHMeM 

Mep3JibIX rropo,n;, C rrp0MCXO,lJ;HJJJ;MMJ'.1 B HMX rrpou;eccaMM:, a TaK2Ke rrpou;eccaMM B 30He 

K0HTaKTa Mep3JibIX rropo,n; C TaJibIMJ1. To Jl CT J1 X J1 H (30), YT0qHJIH CJI0Ba n ap X O­

M e H K M, rOB0pMT, \'.J:TO Mep3JI0TOBe,n;eHMe - 3TO HayKa O pa3BJi1TJ'.1J'.1 «Mep3JI0M reo-

30HbI, «KpM0XT0HH0M re030HbI» MJili1 «KpMore030HbI», a 3aHMMa:IDJJJ;e:i1ca B0npocaMw 

Mep3JI0TOBe,n;e:r-n:m: - Mep3JI0TOBe,n;. 

'I' O Jl CT J1 X M H yKa3bIBaeT Ha CBR3b M8p3JI0T0Beµ,eHMR C u;eJibIM PR,IJ;0M l\PYrHX 

oTpaCJreti KaK HarrpMMep reoq:n13MKOM, reoJIOrJ1efr, KJIHMa1•0Jior:neti: H rvr;n;po-

ITOJI0rMeM. Ho rvr;n;pore0JIOI'MH 3aHJiflv1a8TCH B 0CH0BH0M }KM,D;K0M cpa'30J1 no,n;3eMHbIX 

B0;n;, Mep3JI0T0Be,n;eHHe }Ke - 1-mo6opoT: H3yqaeT TBep,n;ym cpa3y C conyTCTBYIDJJJ;li'.!MH 

eti: HBJieHMHMM J1 MHOroo6pa3HbIM BJH1.F.!Hli18M Mep3JI0TbI rrn peJibC4J, pacTHT8JibH0CTb 

H T. ,lJ;. 

He3aBMCMM0 OT npMHRT0ro Tep1vnrna ,}tep3llOTOBeiJeHue, CyJJJ;eCTBYID'l' pa3Hbie MHC­

Hr1H, KaCarOJJJ;MeCH HayKJ1 O Jih,Il;e J1 Mep3JI0Te. 

K a JI e C H J1 K (18) I'OBOPMT o JCJ)U0/l02UU - HayKe, K0TopaH 3aHMMaeTCH pa3H0-

P0.I\HbIMH J1CCJI€,Il;0BaHMHMJ1 Jib,D;a. I'JIHu;H0JIOrvrro HanpwMep C-Y:MTaeT 0H JIJ'.1lilb -Y:aCTbhl 

KPMOJIOTMM. Ol5'heKTOM KPMOJIOTMM eCTb Jie,n; B006JJJ;e, a 06'beKTOM TJIRu;MOJIOTMM RBJIR­

€TCH T0JibKO JI€,D;HMK. 

Map Ko B B 1946 r. (21) no,zi;qepKMBaeT CBH3b Mep3JI0'l'0Be,n;eHMH c rJIHu;M0JIO­

r:vretl:. O6JiaCTb BeqH0M Mep3JI0TbI - no CJI0BaM M ap K o B a,- B3HTa B u;eJI0M, .fIBJIR­

eTCJI BM€CTe C o6JiaCTbfO ropHbIX IT0Kp0BI-IbIX Jie,D;HHK0B 0,ll;HOM J13 Tpex rJiaBHbIX 

06JiaCTeM 0XJia2K,[,\eHJ1R, ,ll;aJibIIIe M a p K o B roB0pMT, \'.J:T0 cpopMbI o6pa30Bam1H Jib,D;a 

B npv1po,n;e pa3H006pa3HbI J1 BCe OHM TIO,IJ;JieLKaT KOMTieTeHu;MM TJIHu;HOJI0rHH, C00TBeT­

CTBeHHbIM o6pa30M TIOHHMaeMOM J1 pacnrnpeHH0M. 

III y M c K M :n (27) C\'.J:MTaeT Jie,n; HaJ160Jiee pacrrpOCTPaHeHHOM TBep,n;otl: nopo,n;o:i1: rrn 

noBepxHOCTJ1 3€MJII1, K0T0paH :vrrpaeT 60JiblIIYfO pOJib, KaK B 1KJ13HM npwpo,n;bI, ·raK 

B npapo,n;e pa3H006pa3HbI M BCe OHM TI0,[,\Jie}KaT K0MIIeTeHu;MM I'JIHu;H0JI0rMM, COTBeT­

III y MCK MM r0BOPMT O HOB0M 0TpaCJIM 31-IaHMM, K0T0pyro Ha3bIBaeT crpyKTljpHoe 
J/€O0BeiJeHUe. IJ;eJihfO 3T0M ,lJ;MCIJ;MIIJIMHbI RBJIR8TCH TQqHbIM aHaJIM3 C0CTaBa J1 CTpoeHMR 

Jib,n;a, Ha 0CH0BaHMM K0T0poro M02KHO ,n;eJiaTh ,n;aJieK0 :w;n;yui;Me BMB0,lJ;bI 06 YCJI0BMRX 

o6pa30BaHMR Jlh,IJ;a B rrpMpo,n;e. CTpyKTYPH0e Jie,n;oBe,n;e:r-rne no III y M C K o M y ,n;aeT 

TO"IHhIM OTBeT Ha B0npoc B03HI1KH0BeHJ1R M YCJI0BJ1M 3aJreraHv1H TaK2Ke rpyHT0Boro 

Jlb,IJ;a. 

B ,lJ;li1CKYCCJ10HH0M CTaTbe, TIOCBHJJJ;€HH0~1 TepMJ1H0JI0TJ1-Y:8CKMM B0IIpocaM, Kacaro­

JJJ;MMCR BeqHOJ1 M8p3JI0TbI, aBT0pbI (JI. A. Me ±:I c Te p J1 II. <I>. III Be u; o B (22)) Tep-
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MHH ,1tep3llOT08eOeHue np113HaIOT HeCOCTOHTeJibHhIM. BMeCTO Mep3JIOTOBe,rt;eHv1H npe,n;­

JiaraIOT CJIOBO ze01~pUO/lOZUfl. TepMMH 3TOT ,D;OBOJihHO TOLJ:HO OTpan<aeT cyrn;ecTBO J13Y­

-qaeMoro rrpe,n;MeTa, ABTOp;bI He COMHeBaIOTCB:, "9:TO zeoKpUO/lOZUfl BCKOpe CTaHeT CTOJib 

iKe o6bILJ:HbIM TepM11HOM, KaK MHOrMe ;u;pyr.vre, Hanp.: reoMopcpoJior11H, rv1;u;poreOJIOI'MH, 

reo6oTaH.vrKa, ITOCTpOeHHbie Ha rpeLJ:eCKOM OCHOBe. 

fl ytteHUe zpyHTa, ecnyttUBaHUe, nyttUHbl, fl8/leHUfl nytteHUfl, 8b[;Hep3aHue lWMHeii, 

CblTa/lKU8afille KaMHeU, nyllbCal{Ufl nott8bl, C08UcaHUe KaMHeU, 830ljTUe zpyHTa, ,1tOp03HOe 

6btnljt/UBaHue, BbtnflttueaHue 2py1aa; pęcznienie gleby, pęcznienie mrozowe, wymarza­
nie kamieni, wyrastanie kamieni; frost heaving, frost thrust, upthrust; gonflement, 
soulevement des pierres (du sol); Frosthebung, Frostschub, seitiiche Frostversetzung. 

HBJie1rne pocTa o6·heMa npon11TaHHbIX BJiaro:ti: -qacT11~ rpyHTa BO BpeMH 3aMep-

3aHMH ,n; o 6 p o B o JI h c K J1 (8) onpe,IJ;eJrneT CJIOBOM pęcznienie gleby (nyLJ:em1e 

noLJ:BbI). H H (16) yrroTpe6JIHe'I' TepMvrn pęcznienie mrozowe (MOp03Hoe ny"łeH:r1e), 

TIO,IJ;LiepKHBaH TaKMM o6pa30M pOJib MOp03a, KaK cpaKTOpa, BbI3bIBarorn;ero pOCT 

06'be1vra. 
CBH3amme C nyLJ:eI-IJiieM TIOLJ:BbI nepe,n;BJ12KeHHe KaMHet:r JiI rpy,n; 3eMJIM ,n; o 6 p O­

D O Jl b CK H H H H Ha3bIBaIOT wymar.zanie (BbI1\iep3ain1eM). Ba 1Ą (1) rIOJih3yeTC.H Tep­

l\U1H01VI wyrastanie kamieni (BbrpacTaH.vre KaMHeti), nepoaTHO no;a; BJiliIHHHeM Hapo,u;­

Hoti JieKCHKM, B:K06bI KaJ.vlHJiI «pacTyT» Ha TIOJie, ÓJiaro;a;apn MOp03HOMy ny-qeHJiHO. 

AI-II'JIO-CaKCOHCK8.H JU1TepaTypa ,D;JIH OÓ03HRY:eHHH npou;ecca MOp03HOro ny-qeHMJI 

TIOJib3Y€'l'CH TIOBCervieCTHO T€plvH1HOM frost heaving e 6 e P, 29), Tep1vmm 3TOT o6o-

3HaLJ:aeT Tipe1K;a;e Bcero ,D;BliDKeHMe -qacTMIJ; noqBbI, HanpaBJieru-roe KBepxy JiI o6ycJio­

BJieHnoe MctJibIM HaTMCKOM, a T8.K2E:e Kan11JIHpHor1 CMC'l'CMO:ti, coe;u;r1neHHOM 

c JiICTO~IHHKOM BO,IT,bI, MK M H (9) OTJIJiILJ:aeT BefYrHKaJlbHO HanpaBJieHHbIM: npou;ecc 

frost heaving OT npoIĄecca frost thrust, BLI3hrnarorn;ero 6oKOBoti Harrop. 0,n;HaKo 

Bp a :n H (6) YTBepzt,n;aeT, "9:TO q)JiI3HLJ:eCKaH c-ropm-ra .HBJieIIMH, COI'JiaCHO Te 6 e p y 
Ji1 B e CK o B Y, He Tpe6yeT BBe,n;eHI,:UI ,n;pyr11x TepMMHOB KpOMe frost heaving. 

<PpaHIJ;Y3CKa.H Kp:v.rorrep;OJIOI'MJI onpe,n;eJIHeT rrpou;ecc MOP03HOI'O nyLJ:eHJiIH CJIOBOM 

gonflement (K a e, 7). 3To 011pe,n;eJiem1e OTBeT-meT cyrn;HOCTM npo:u;ecca o6ycJIOBJieH­

noro pOCTOM OÓ'heMa. 

BbIMep3ar-rne KaMHeM J1JIM rpy,rt;OK IIOt.J:BbI K a e (7) .vr T p .vr K ap (31) onpe,1\eJI:fIIOT 

TepMMHOM soulevement (des pierres, du sol). 

B HeMe:u;Ko:t'r TepMJ1HOJI0I'MJiI cyrn;ecTByeT TaKLKe, KaK J1 B aHI'JIJiI}ICKOM, ,rt;Ba onpe­

,n;eJiem12, Kacaw1-u;Hec2 npoqecca Mopo3Horo nyqem,rn: Frostheb·ung r1 Frostschub. 
T po JI JI b (32), BHMKaH B co,n;ep2KaHMe 9TJ1X TepMMHOB COrJiarnaeTCH C MH€HJi1eM 

Il O 3 e p a, KOTOpbIM npOBO,rt;MT "<Ie'I'KYIO rpa:m1qy Men<,n;y rIOHHTJ1HMM Frosthebung 

li1 Frostschub. IIepBoe OTHOilleHMe K BepTMKaJibHbIM nepe,n;n:vrLKeHMHM, BhI3BaHHhIM 

MOp03HbIM TIY'-IeHMeM, BTOpoe K ropli130HTaJibHbIM, KOTOphre T p O JI JI b H8.3.brnae·r TaK:IB:e 

seitliche Frostversetzung. 

CoOTBeTCTByIOrn;HM HallieMy TepMMHY pęcznienie gleby (nyci:e1-n1e HOl'..J:BbI) HJIM 

pęcznienie mrozowe (MOp03HOe rry'-l:eHHe) B pyCCKOM JIJ1TepaType HBJIHeTCH CJIOBO 

nyttefUte ZP!Jf-lTa, BblnljttUBaHue MJIM npOCTO nyttUHbl. 3TJ1MJ1 TepMJ1HaMJiI o603HaqaIOTCH 

BCHKHe rrpou;ecCbI, BbI3bIBa10rn;r1e rrepe;a;BM:JKeHMH rpyHTa, K a TI T e p b e B (19)' Ha­

npHMep, rOBOpMT 06 JWlle!-lUU nytteHUfl, o6ycJIOBJier-rnoro pOCTOM 06'bel\1a 3aMep3aiorn;e:n 

BOAhI B rpyr-ITe, a TaKLKe pOCTOM JieJ);.ffHbIX KpMCTaJIMKOB. C nyLJ:eHHeM T€CHO CBH3aHO, 

COI'JiaCIIO Ka TIT e p e BY, 8bUtepsa1-tue KaM.fleU. Bo H ,n; ap q y K (5) ynoTpeóJIHe'I' 

C,7IOBO 8blTQ11KUBafiUe JW,ttHeu, a np:vmO,Il;I-I.1fi'1'1e nonepxHOCTM rpyHTa BO BpeMH :iaMep-
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3atU1R, J1 oce,n;ar-me ee BO BpeMH OTTa:rrnaHMH onpe,n;eJIH€T TepMMH0M nyllbCat{UR noilBbt. 
3 /1, e JI h Ill Te M H (10) mnIIeT o pocTe JI€l1,HHbIX CTe6eJihKOB, KOT0pbie BhI3bIBaIOT 

(_'08U2ałlUe IWMHeU. o nyiteHUU zpyHTa MJIJ1 ,n;ecpopMaI.J;J1J1 noBepxH0CTM, o6ycJI0BJieHHOW 

3aMep3am1eM M OTTaMBaHMeM roBOpMT B CB0J1X pa6oTax Cy Mr J1 H (25) J1 Il b HB­

q e H Ko (23) . .fIBJieHMe :no onpe,n;eJIRIOT OHM CJI0BOM ✓iwpo3Hoe nyf.{eHue. ,ll;0BOJibHO 

pa3H006pa3HYIO TepMMH0JI0rMIO B 3T0M 06JiaCTJ1 BCTp€1:.J:aeM y r p J1 rop be Ba (12). 

,II;m:r onpe,n;eJieHMH RBJieHMH M0P03H0ro nr1em1R ynoTpe6nReT 0H cne,n;yrorą:vre rep­
MMHbI: BcnyilU8a!-tUe 2py1-1ra, B30ljTUe zpyrtra, },tOp03HOe BbtnyttuBaHue J1JIJ1 BblnRl.f,U8aHue 

2pyHTa. 

Jfeafmbte cre6eJlbKU, AeaRHafl KopKa, nol.f,BeHHbte Bblt{Berbt Aboa, n,1iacru1-1Ku AbiJa, 
sep1-ta AbiJa, KpucraAUKU Jlboa, opy3bt JlbiJa, tl?eTKU 1zboa; lód włóknisty; needle ice, ice 
columns, ice filaments; la glace fibreuse, filaments de glace, les pipkrakes; Barfrost, 
Effloreszenzeis, Eisfilamente, Haareis, Haarfrost, Kammeis, Nadeleis, Pipkrake, 

Stengeleis. 
BhII-1B€TbI M€JIKMX CTe6eJibK0B Jib,/\a, 06pa3yrow;wecJI HerJiy60KO no.n; Il0BepXH0-

CTHbIM CJI0€M TI0'-IBbI, Ha CTeHKax Tpelll;MH rpyHTa :VIJIJ1 IT0/J, paCTJ1T€JibHbIM Il0Kp0B0M 

y:>Ke ,Zl;0BOJibH0 ,n;aBHO 6hIJIJ1 BbI,n;eneHbI B oco6y10 cpopMy Jib,n;a, o6ycJI0BeHHYIO B03,n;eif­

CTBJ1€M M0P03a Ha IT0'-!By. ,ll;JIR onpe,n;enemm 3T0M cpopMbI B ITOJibCK0M TepMJ1H0JIOrJ1J1 

npvIH.FIT0 CJI0B0 lód włóknisty (BOJIOKHMCTbIM Jie,IJ;), YITOTpe6ma:eMoe ,II; o 6 po Bo JI b­

e K J1 M (8). ,n; o 6 po Bo JI b CK J1 t:r, r0B0pR 06 3T0M HBJI€HMJ1 no,z:i;-qepKMBaeT 60Jiblll0e 

MOpq:>OJIOrM'tfeCKOe 3HR9:€HJ1€ MeJIKHX KPMCTaJI:vrK0B Jib,n;a, cnoco6HbIX np:vmo,n;HMMaTb 

I1 rrepe,IJ;BMraTh rpy,IJ;KJ:1 TIO'-IBbI M ,n;aJKe KaMHI-1. B ITOJibCK0M JIJ1TepaType, Kacarow;et:rcH 

KaK rrep:vrrJIHI.J;MaJibHhIX B0ITp0COB (.H H, 17), TaK :vr C0BpeM€HHbIX (rrO-Y:BeHHbIX) npu~ 

ueccoB (Ba I..i;, 1), TepM:VIH 3TOT RBJIHeTCH Bceo6w;e rrpMHHTbIM. 

OY:eHb 6oraTyJO TepMMnonor:vrro ;ąnH onpe,zi;eJieHvIH 3TOro po,IJ;a .rrb,n;a MMeeT He­

Meu;1rnH JIHTepaTypa. P J1 X Tr o cp e H (24) rrpM3HaeT 60JihI1IOe MOpq:>0JI0I'H'tf€CKOe 3I-Ia-

11€HHe TaKoti cpopMbI Jib,IJ;a :w Ha3brnaeT ee Haarfrost. 11aw;e Bcero B HeMer..i;Kot:r JIMTC­

paType (T po JI JI h, 32) MJIM y aBT0p0B, ITMIIIYlll;MX no HeMeI..i;KJ1 {<P y pe P, 11), BCTpe­

TMTh M01KH0 TepMMH Kammeis. Cyw;ecTByeT, 0,Il;łiaK0, pH,n; ,n;pyrHx orrpe,zi;ene1rn:t1, 

ynoTpe6JIH€MbIX 0)-\H0BpeMeHH0 C TepMMHOM Kammeis, BO.JibillMHCTBO TaKJ1X onpe­

,[\e.rrer-mfr, Ka!{ Haareis, Nadeleis, Stengeleis, Eisfilamente, Effloreszenzeis, Barfrost, 
H0CHT onpe)-\eJieHHO orrv1caT€JibHbIM xapaKT€p, r0B0pMT o rJiaBHhlX -qepTax .HBJieHMH, 

3T0 3Ha-Y:MT ITO,IJ;'-IE'pKMBaeT npo,n;o.nroBaTyI-O, HI'0Jib'-IaTyIO J1JIJ1 BOJI0CHyIO cpopMy MCJI­

KMX KpHcTaJIHKOB, C0CTaBJIHIOlll;MX Jie,n;RHOM BbII..i;B€T, 

HeMeIJ;KHe aBTOPbI ":IaCTO pH,lJ,0M C TepMMH0M Kammeis, ;D;JIR onpe,IJ;eJieHJiH CTe-

6eJibKOB Jib)-\a, npMB0)-\HT IIIB€,Zl;CK0e orrpe,n;eJieHJ·le Pipkrake. 3T0T TepMHH CTaJI, co6-
CTBeI-IHO rOB0pH, TepMMH0M M€}K)-\yHapo,n;HhIM. 

B aHrJIOC3KCOHCKOM JIMTepaType y)Ke .1-1aBHO TI0HBMJIOCb onpe,IJ;eJieHMe ice columns, 
KOT0poe BnepBbie YIT0Tpe6MJI B 1850 r. JI e Ko H T. Kp0Me Toro cyw;ecTByI-OT JiI ,n;pyr11e 

TepMMHhI, KOT0pbie TaK :IB:e, K3K J1 HeMeI..i;KJ1€ orrpe,n;eJIRIOT rJiaBI-Ibie '-I€PTbI 3~M 

tj;)opMbI Jih,n;a: nedle ice MJIM ice filaments. 

<PpaHI..i;Y3CKaH JIMTepaTypa MMeeT orrpe.1-1eneHvre la glace fibreuse, K0Topoe cooT­

BeTcTByeT IT0JibCK0MY TepM:VIHY lód włóknisty (B0JIOKHJ1CTbIM Jie.1-1). <PpaHr..i;y3CKJ1e 

aBT0pbI 0XOTH0 TI0Jih3YIOTCH IIIB€,IJ;CKMM CJI0B0M Pipkrake, y:IB:e npHCB0€HHhIM M CKJI0-

HH€MbIM c0rJiaCH0 npaBMJiaM cppaHIJ;Y3CKOI'0 JI3bIKa. B pa6oTax K a e (7) J1 T p J1 K a­

p a (31) MOJKH0 BCTpeTMTh onpe):\eJieHv1e: sol a pipkrakes, Zes pipkrakes v1 T. n. 

B pa6oTaX C0B€TCKMX :vrccne,n;0BaTeJieM, ,IJ;JIH onpe,IJ;e_JieHHH «B0JIOKHMCTOI'O Jib,n;a~ 
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ynoTpe6m=IeTCfl IT0BCeMeCTHYłO r1 rroqTJ1 MCKJIIO"-:IMTeJibH0 TepMMH Jledfl!-lble CTe6eJlbKU. 

Ha HCKJiłO'-IWreJibHYłO p0Jib Jie,n;HHbIX CTe6eJibK0B, BbI3bIBałOIIJ;MX rrepeMeIIJ;em1e MeJI­

KMX qacTMl.J; rpyHTa, a ,n;a:iKe KaMnei1, o6paIIJ;aeT BHMMaHMe: Ka rr Te p be B (19), 

r p Mr op be B (12), 3 A e JI b Ili Te i1 H (10) H MH0rr1e ;n;pyrMe aBT0pbI, r p 11 ro­

p be B (12), HanpMMep, IIJiIIlleT o B03HMKH0BeHJ1vI Ha TI0BepxH0CTJiI rpyHTa CJI0B: ne;n;.rr­

HbIX CTe6eJibKOB, K0TOpbie CJIHBałOTCR B /leOfll-l!JfO !WpK!J. Jie;n;RH3fl K0pKa 0TCJI0:VrnaeT 

,n;epI-IOBJiIHY OT MJ-rnepaJibH0ro rpynTa. B o n ;n; a p q y K (5) roBOpI1Tb, '-IT0 cpopMbI 

peJibe<:pa, co3;n;aBaeMbie Bo,n;oi1 B TBep;n;oii cpa3e 3aBMCHT OT crroco6a o6pa3oBaHMH 

Jib;n;a. C reHeTWłeCK0M TO'-IKJ1 3peHJ1R pa3JIJiP-IałOT B npnpo;n;e HeCK0JlbKO KaTeropJ1:i1 

Jlb,D;a. CyIIJ;ecTByeT HeCKOJibK0 KJiaCJ1(pJ1Kau;r1:i1: cp0pM B0;łl;bI B TBep;n;o:ti cpa3e. Ha1160Jiee 

J1HTepeCHbIMJ1 M3 HMX, no MHeHJ1łO B O H ;1l; a p q y K a, RBJI.HłOTCH KJ1aCCM(pJ1Kau;:r1r1 

B.'K. BepHa,n;cKoro, H. K. ToJICTMXMHa r1 A. B. ,D;o6poBoJibCKOro. 

B e p H a ;n; C K J1 M (KaK yKa3bIBaeT B O H ,n; a p q y K) BbI;łl;eJIHeT cpopMy Jlb,D;a, K0TOpyro 

Ha3bIBaeT noqae/-lHbte Bbll{BCTbl JlbOa. To J1 C T J1 X J1 H (30), r0B0PH o cpopMax Jib)];a 

B rrpMp0,n;e nepe'-IMCJIHeT T3K)Ke Tep1VU1HbI: n1WCTU/-lKU AbOa, sepHa JlbOa, Kpucra,1UKU 

M opy:Jbl JlbOa, w,eTKU AbOa, o6pa3yłOIIJ;I1eCH B pa3HbIX TPeIIJ;MHaX H rryCT0Tax. . 

..,1Ir1TepaTypa, CTp. 36 

Jlepeeoo JO. 0JlbXOBUK-KOAfllUl-lCIWll. 



Jl eono./tbd Jl,yrKeBUt-t 
Jloos 

TYH,RPOBhIE CTPYKTYPhI B IIATOKAX 

Pe3IOMe 

Ha ceBepH0M CKJI0He lUepu;0BCK0l/f KOTJU1HbI He,u;aJreirn OT MeCTH0CTI1 IlaT0KI1 

I-IaXO,ZJ;MTCB: 06Ha)KeHJ1e C MHTepeCHbIMJ1 CTPYKTypa:MM. C MOpcpónorv1qecKo:vr I1 reoJIO­

rvrqecKOM T0qKJ1 3peHJ1H 3,n;ecb M0)KH0 B.bI,D;eJIMTb ,n;Ba Y'-I3CTKa - · ,Ii;H0 ,D;0JII1HbI, no K0-

T0P0MY rrpoTeKae•r Bvr,n;aBKa C ee He60JibllH1MM rrpMTOKRMM, I1 B03BbIIIIeHH0CTb. ,I(HO 

llXepu;0BCKOM K0TJU1HbI pacrr0JI0::a(€H0 rrpI16JII13I1TeJibHO 15-20 Me'rp0B mrm:e 0Kpy­

)Karorn;e:vr B03BbillleHH0CTJ1 J1 r1crrern;peHo ,D;IOHaMI1, BXO,ZJ;Hlll;I1MI1 TRKm:e Ha B03BbillleH­

HOCTb. 

3Ta MeerH0CTh Haxo,n;HTCH B rrpe,n;enax cpe,n;He-rroJibcKoro one,n;eHe1rna. 3aneraro­

nme 3,D;eCb o6pa30Ba1rna 9T0 nper1Myrn;ecTB0 M0peHHbie rJII1HbI J1 (pJIIOBI10rJIHIJ;I1RJib­

Hhie rreCKM; B ,D;He K0TJII1Hbl HaX0,D;HTCH JieHT0qHbie rJIMHhI, 'l'0pcp, peqHhie I1 ,D;IOHHbie 

rrecKM. 

O6Ha::a(eHr1e, pacrrOJI0::a(eHH0e B KYJibMJ1HaIJ;JiII1 X0JIMa, J1MeeT cne,n;yIOrn;M:ti rrpo­

(pMJib. Ha ITOBepxHOC'rl1 3aneraeT rn;e6eHb, K0T0pb!l/f J1C~Ie3aeT KHJ13Y CKJI0Ha. 3T0T 

rn;e6eHb 3aneraer Ha TeMHO-cep0M HJie. HeMHOro H:VDKe KYJibMMHaIJ;MI1 Haqv11rneTCH 

30Ha CMJibHbIX ,n;ecpopMa:u;11:ti KOHreJI1il(pJIIOKIJ;J10HHOro xapaKTepa. 3Ta 30Ha o6I-rnpy­

)KMBaeT 3Haq11TeJibH0e napacTaHMe M0lll;H0CTI1 KHI13Y CKJIOI-Ia. Ha rrp0TH1Kenv1e 18 Me­

TP0B M0W:H0CTb 30HhI yBenv1q:vrnaeTCH npM6JIJ13J1TeJibHO OT 0,5 ,n;o 2,7 MeTpa. 30Ha 

,n;ecpOpMa:o;m1 CJI0:IB:eHa MeJIK03epHI1CTbIM necKOM, qacTo C BKJiroqeHI1eM w;e6na J1 ne­

ClłRH0- r JIMHMCTbIM MaTepHaJI0M. B pa3pe3e BJ1,D;HbI oqeHb CMJibHbie ,n;ecpopMau;v111 

B CTPYKType MaTepMana. KpynHbIM necoK, a ,n;am:e MeJIKI1M rn;e6eHb, o6Hapym:eHHbIM 

B Bepxn:e:vr L:IaCTJ1 K0HreJIMc]:rnIOKLI;I10I-IHOt'1 30HbI npv1cyTCTByeT TaKm:e, B HM)Ke 3ane­

rarorrv,1x MeJIKI1X necKax. 3TH rreCKI1 HMeIOT CJie,D;bl CJI0I1CT0CTI1, HO np0CJIOJ1KI1 rrpe­

pbIBaIOTCH r1JIJ1 m:e CI1JibH0 J130l'HYTbI. 

Kon:reJIJiI(!)JIIOKJJ;MOHHaB: 30Ha pac•.i:nei-rne-rca na µ;Ba rop>130HTa. BepxH.HB: qacTb 

30HbI BbI,n;en.HeTC.H CHJibHbI1VH1 ,z:i;ecpopMaIJ)1RMI1 J1 nepeMeIIIaHHbIM MaTep:vmJI0M. HM::a(­

HRH qaCTb I1MeeT 3HaqJ1TeJibI-IO Jiy<JUIYIO cerperau;v1ro MaTepv1ana J1 6one CITOKOWHbit'1 

xapaKTep. O,n;r-rnKo 11 3Ta rrapT:vrn no,n;Beprnacb KOHreJIH(!)JII-OKu;r10HHOMY npou;eccy, qTo 

Bb1pa311nocb B nepepbrnax cnoMC'I'0CTM, B JIMH3ax, B nonocax MJia, I1JII1 Kpynn:oru 

necKa, B rrpeo6nap;aIDrn;eM 3,n;ecb cyrJH1HlilCT0M MaTepv1ane. Ha 3T0 yKa3bIBaeT TaK1E:e 

HaJIJ1qJ1e CbITiyL:Iero CJI0I1p0BaHH0ro necKa CB~TJI0ro :o;BeTa, 3aKJIIOqeHHOr0 B cyrnwrr1-

CT0M MaTepr1ane Heorrpe,n;eJieHHOl/f CTpyKTypbI, qT0 oco6eHHO OT1.feTJII1Ją0 3aMeTHO B rro­

rrepet.rn0M pa3pe3e K0HreJII1(pJIIOKD;I10HHOr0 yp0BHR (cpr1r. 1, 2). 

IIo,n; KoHrenMcpJII-OKD;M0HHO:vr 30Hoi1 3aneraeT rmacT TeMHoceporo 11na. CnoHr r-rna 

cornacyeTCR C KPYTI13HOW CKJI0Ha; M0ill;HOCTb MJia KHM3y yBeJ1J1qI1BaeTCR. B CIIOH-
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fOBOM '-:IaCTJi1 li:IJia o6Hapy:m:eHbI CJie,ZJ;hI IIOJIOCaTOCTJ1, KpOBJIH :m:e ero ,n;ecpopMMPOBaHa. 

Ha6Juo,n;aIOTCH 3,n;ecb Ji13rJi16bI Ji1 JIJi1HJ1H KOHTaKTa .r-rna, C 3aJieraIOID;J1M Ha,n; Hli:IM MaTe­

paaJIOM. KpoMe TOTO xoporno IIPOCJI€JKJi1BaIOTCH rraKeTbI :vma, BKJIIO':IeHHbie B Ji1JIMCTblli 

necoK, a TaK:m:e BKparrJieHMH rrec':IaHHOro MaTepMaJia B J1Jie. B MJIMCTOM MaTepMaJie 

rrp11cyCTBYIOT He60JibIIIMe CKO[IJI€HJ1H ':IaCTMIJ; opraHW:IeCKOro rrpoMcxo:m:,n;em:-m. Hfm-

6oJiee OT':IeTJIMBO, J1 Ii3 60JibIIIOM K0JIJ1':I€CTBe, OHM BM,ZJ;HbI B CTeHe rrorrepe':IHOM K CKJIO­

HY 11 B HHJKHe:t:r ':IaCTH MJIMCTO:i1: cep.r111. 

B CeBepO-BOCTO':IHOM 06Ha:IB:eHJ1J1, rrorrepe':IHOM K CKJIOHy XOJIMa, KOHreJIH(pJIIOK-

1\MOHHaH 30Ha npepBmrn B CITOHrOBOM qacTM CHM3y Ji:IJIOM. lifJI MMeeT 3,ZJ;€Cb O'-IeHb 

HepOBHYIO ITOBepXHOCTb J1 B 0,Zl;HOM M€CTe 3aMeTHa ,n;a:m:e CTPYKTypa, J13B€CTHaH 

B JIMTepaType rro,n; Ha3BaHJ1€M 6yrpOB. BenwmHa 6yrpa ,D;OCTMraeT 60 CM BbillIMHbI 

H OT 10 ,n;o 15 CM llIMpMHbI. MaTepttaJI, pacrroJIO:IB:€HHbIM no coce,n;CTBy 6yrpa B CBO€J1 

HJ1:IB:H€M: ':IaCTM rrepece':IeH, B BepxHeft: :m:e ':IaCTM IIOBTOpJieT KOHTYPhI 6yropHOM 

CTpyKTypbI (tj;)Mr. 2, (pOT. 4). 

KpOMe 6yropHOM CTPYKTYPbI J1 KOHreJIMcpJIIOKIJ;MOHHOM 30HbI rrpMCYTCTBYIOT 3,D;€Cb 

eui;e C'rpyKTYPbI, xapaKTepHbie ,D;Jifl XOJIO,D;HOM cpe,n;bI. Ilo,n; ru;e6HeM B KYJibMJ1HaąnJ1 

XOJil\Ia J1 HeMHOro HJ12Ke CKJIOHa BM,ZJ;HbI ,D;Ba M€P3JIOTHbIX KJIJ1Ha, BHe,n;pHIOIIJ;MeCH 

B J1JI J1 3arrOJIHeHHbie MaTepMaJIOM CBepxy. 

Ha OCHOBaHMJiI aHaJIM3a IlOJIO:IB:eHMH M3TepttaJia B o6Ha:m:eHMJ1 MbI MO:IB:€M ycTa­

HOBMTb CJie,n;yIOru;yIO O':Iepe,n;HOCTb npou;eccoB +i HBJieHMM. HMJKHMe Il0CKJ1 C ,n;oBOJibHO 

paBHOMepHOM cppaKu;v1ei1, CJia6oi1: OKaTaHHOCTbIO Ji1 CilJIOillHOM CJIOJ1CTOCTbIO yKa3bI­

BaIOT Ha OTJIO:lK€HJ1e MX CTIOKOMHO TeKyru;MMM Bo,n;aMM, a MX MaJiaH CTerreHb OKaTaH­

HOCTM Ha He,n;aJieKMM Tpam~rrOpT. B CIIOKOMHOM rrepexo,n;e necKOB B J1JI B ero HepoB­

HOM KPOBJie, B IlOJIOCaTOCTliI J1 6oJiee OT':IeTJIMBOM JiaMMHapHOCTJ1 CIIOHra K0HI'€Jili.[­

cp,JJIOKIJ;MOHHOM 30HbI MbI BM,Zl;Ji!M OTTie':IaTOK rrp116JIM:lKaIOru;eti:cH nepMrJIHIJ;MaJibHOM 

cpe,n;bI, Ha':IaBllie:ti:cH BM€CTe C HaCTYTIJI€HJi1€M JI€,ZJ;HMKa, 

06Hapy:m:eHHbie B HliI:lKH€M ':IaCTliI 06Ha:m:eHMSI M€p3JIOTHbie KJIMHbH M 6yrpbI 

TaKJKe yKa3bIBaIOT Ha rocrro,n;CTBO XOJIO,ZJ;HbIX KJIJ1MaTJ1':I€CKJ1X YCJIOBMM Ha 3T01%I 

TeppMTOpMH1. 

XapaKTep CTIOHrOBOM T.JaCTJ1 KOHreJIM(pJIIOKIJ;MOHHO:ti: 30Hbl II03BOJIH€T HaM YTBep­

m,n;aTb, l.JTO rrepBOHa':IaJibHbie YCJIOBJ1H 6JiarorrpMHTCTBOBaJIM 6oJiee 60JibllIOMY J1 CB0-

60,n;HOMY CTOKy BO,ZJ;bI, "<:!TO Bbipa3J1JIOCb B IIOJIOCaTOCTM Ji1 6oJiee "<:I€TKO:ti: JiaMMHapHOCTM. 

0,n;HaKo 3TH ycJIOBJi!H rrpo,n;oJI:m:aJIJi!Cb He,n;oJiro, TaK KaK MOIIJ;HOCTb OTJIOJK€HJ1M 

3TOro rrepJ10,n;a COCTaBJIHeT Bcero 0,5 MeTpa, Jif3M€H€HMe KJIJ1MaTJ1l.J€CKMX YCJI0Bli:ll%I 

BbI3BaJio TaK:m:e J13MeHeHMe xapaKTepa oca,n;o"<:IHbIX rropo,n;. OT cepMM OTJIO:IB:eHJ1J1: 

C rrpeo6Jia,n;aroru;MM ,n;ei1CTBJi:leM CMbIBaHJ,fH Ha6JIIO,n;aeTCH rrepexo,n; K 60Jiee XO.JIO,ZJ;HbIM 

ycJIOBMHM, r,n;e OCHOBHbIM cpaKTOPOM ,D;BM:lKeHMH Mace HBJIH€TCH KOHreJIMcj:)JIIOKIJ;MH. 

Crroco6 OTJI02K€HJ1H J1CCJie,n;yeMoro MaTep.r1aJia Ji1 CMTyau;MH CTPYKTyp rOBOp!iIT 

O CBH3Jif, oco6eHHO B HMJKH€M ':IaCTJ1 rrpO(pJ1JIJI, C TaK Ha3bIBaeMoti: IOHOti: cpa30:M cpe,n;­

HerrOJibCKOro OJie,n;eHeHJ1H. HaJ160Jiee Hli13KO 3aJieraIOru;Me II0CKM Ji1 J1JI C paCTJi:IT€JibHbIM 

,n;eTpMTOM rrpr1Ha,n;Jie1KaT K rrepexO,n;HOMY rreptto,n;y OT MHTepcTa,n;ttaJia, rrpe,n;rnecTBym­

ru;ero HaCTYIIJieHJ1IO BapTbI, K rrepttrJIHIJ;MaJibHOMy rrepwo,n;y, o6yCJIOBJieHHOMy 3TJ1M 

OJie~eHeHMeM. 

CaMoe MOJIO,n;oe 6aJITMMCKOe OJie,n;eHeHMe OCTaBMJIO CBOH OTIT€':IaTOK B CJi!JibHOH 

nepeMo,n;eJIMPOBKe peJibecpa 3TOM TeppMTOpJ1.r1. 3,n;ech OTCYTCTBYIOT, TaK :m:e, KaK J1 Ha 

TeppMTOpliIM u;eHTpa.JibHOM M IOJKHOM IlOJibIIIJiI, CB€JKJ1€ r JIHIJ;MaJibHbie cpopMbI. 06 
MHT€HCJ1BHOCTJ1 pa3pyllII1TeJihHbIX ,n;eti:CTBMM ,n;eHy,n;au;.r10HHhIX rrpou;eccoB B 3TOM ne-
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pMO,l].e CBM,D;eTeJibCTBYIOT TaKJKe OTpbIBKJ1 rmru;:naJibHbIX J1 cpJIIOBMOrJrn:u;MaJibHblX 

o6pa30BaHMM. 

3TOT MaTepMaJI 6bIJI pa3pyrneH KOHreJIMcpJIIOKQMOHHOM ,I{BM2KeHJ1eM Mace M B€Cb 

peJibecp np:r106peJI pe3KMM oTnetiaTOK rrep:r1rmn_:i;MaJihHoro MOpcporeHe3:r1ca. 

Jh1TepaTypa, CTp. 46 

CrrMCOK MJIJIIOCTpau;v1i1: 

PvrcyHKM 

CTp. 

1. KoHrecpmOKIJ;MOHHa.rr 30Ha B rrpo,n;OJibHDM pa3pe3e 42 

1. HeCJIOMpoBaHHbIM rpaBMM C raJibKOi1; 2. 6e3CTPYKTypHOVi TIUJU1CTblM nec01.;:; 
3. TeMHbIM rpaBMM c CMJibHOM u;eMeHTau;Hei,i; 4. :IB:CJITOBaTbIM, cyrJIMHMCTbIM 

necoK; 5. MeJIK03epHMCTbIM 6eJibIM rreCOK, CJIOJ1CTIOCTb rrpepbIBMCTaR, ,n;ecpop­

MMpOBaHHaa; 6, 6pOH30BbIM cyrJIMHMCTbIM necOK C MaJieHbKMMM ITPOCJIOM-
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M 6pOH30Bbie; 8. TeMHO-cepbIM MJI C opraHJA'łeCKMMM OCTaTKaMH. 
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30Bblt'I rreCOK C ITOJIOCKa1vII1 HJia, CJIOMpOBaHHOCTb rrpepMBHCTaR, ,n;ecpopMHpO­

BaHHaa; 5. nec„raHO-rJIMHHCTbIM MaTepMaJI, HCCTPYKTYPHhIM, u;BeT 3eJieHO­

BaTo-cepbIM B BepxHeM "9:aCTM 6pOH30Bbii1; 6. TeMHo-cepbIM MJI C opram1qe­
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<I>oTorpacp:vm 

1. Il a TOK M. Mep3JIOTHbIM KJIHH, Bpe3aHHbIM B MJI; BI-U13Y CJIOI1p0BaI-IHbIC II€CKJ1 40 
2. Il a T o K M. KioHreJIMcpJIIOKIJ;J10HHa.H 30Ha 40 
3. Il a TOK M. <I>parM€HT KOHr€Jil1(pJIIOKll;liIOHHOf1 30Hbl 41 
4. II a To KM. '"ByrpMcTa.H CTPYKTypa 41 

llepeeoa M. OAexHoeulf-a 



Amw Jl,blAUK 

JloÓ3b 

MEP3JIOTHbIE KJIMHbH B CJIABEHl\MHE 

Pe3IOMe 

Co,n;ep:m:arrne 

B 0KpecTHOCTHX CJiaBem.i;i,rna B KYTH0BCK0M K0He-Y:H0M M0peHe cpe,zwen0JibCK0ro 

OJie,D;2HeHJ-1JI 06Hapy:IB:eHbI MHoro·•,u-1cJieHHbie Mep3JI0THbie KJIJ-1HbR. 3TJ1 KJIMHbJI 6bIJIJ1 

J-1CCJie,z:i;oBaHbI, KaK B nonepe-Y:HOM pa3pe3e, TaK J-1 B MX CMTyar.i;MM, BbIJia 06Hapy:m:eHa 

CeT'-:IaTaJI CJiICTeMa Tpern;MH, B KOT0PbIX o6pa3oBaJIJ-1Cb Jie,n;RHbie KJIJiIHbR co CJie,n;aMJ-1 

3KCTiaHCMBHOM ,n;eHTeJibHOCTJ-1 Jib,IJ;a B npe,n;eJiax 3TMX KJIJ-1HbeB l1 B OKpy:m:em,rn, BBJ-1,n;e 

nepeMern;eHMR rJibI6_ J-1 CJie,n;0B M0p03H0ro BbIBeTpMBaHMR. ~ 

MccJie,n;yeMoe 06Ha:IB:eHMe Haxo,n;MTCH B BaJie K0He-Y:HOM MopeHbI, KOTOpaa npOCTM­

paeTC.fI OT ,IJ;oM6R Ha Hepe no HarrpaBJiem-110 K KyTHY. 

Azymut MOp<.p0Jiorvr-Y:eCKOM OCM 3T0}I <.pOpMbI paBH.He'l'Cfl N 55 °. CaMblM BbICOKMM 

nyHKT BaJia 163,5 MeTpa Haxo,n;MTCH Ha paCCTOHHMM 3 KM Ha NE. MecT0, B K0T0p0M 

3aJieraeT MCCJie,n;yeMoe 06Ha:IB:eH:r1e, Jie:IB:MT Ha BbIC0Te 151 MeTpa. 10:IB:Hble CKJIOHbI 

MopeHbI onycKaIOTC.fI B BapurnBCK0-6epJiliIHCKyIO npa,n;omrny JiI MMeIOT II0KaTOCTb 

,n;o 5°; ceBepHbie CKJI0HbI orrycKaIOTCH rro,n yrJI0M, He rrpeBbilIJaIOrn;MM 2°, 'Ji1 He3a­

MeTH0 nepexo,n;HT B CJia6o B0JIHMCTYIO pam·IMHY 0CH0BH0M M0peHbl, 

KyTH0BCKaH MopeI-rn npMHa,n;Jie:IB:JilT K cpopMe cpe,n;HeTIOJibCK0ro 0Jie,n;eHeHMH. 

MarKMe 0-Y:epTaHMH BaJia JiI nocTerreHHbie rrepeXO,Zl;bI BbITIYKJibIX cp0pM K B0rHyTbIM 

J1 TIJI0CKJ-1M orrpe,n;eJieHH0 r0B0PHT O TOM, -Y:T0 CBe:IB:eCTb rJIJII.J;MaJibHblX cpOpM 3p;ech 

YR{e 3aTepJiaCb, Mopq:>OJIOrM-Y:eCKa.H rpaHMI.J;a Me:IB:,n;y cpe,n;He-II0JibCKJ1M 1iI 6aJITJ-1M­

CKJiIM 0Jie,n;eHeHMeM npoxo,n;MT B 20--,25 KJiIJI. Ha CeBep OT 0TIJi1ChIBaeM0:V1 TeppHTOPMJ"-1. 

3a 3T0}1 rpaHMI.J;eM Haxo,n;HTCR pe3K0 Bbrpa:IB:eHHhie B03BbIIlleHH0CTM, TI0HBJIHIOTCfl 

r.ny60KMe 03epHbie pblTBJiIHbI. 

PeJibecj:) nocTeneHH0 CTaH0BJiITCH 60J.ree Bbipa3MTeJihHblM. O6na:IB:em-1e rpaBJ-1fl 

B CJiaBeHu;rrne, rJiy6MHOM MecTaMM ,n;o 8 MeTp0B, JiIMeeT 06HaR<eIIHYIO CTeHy ,IJ;JIMH0M 

0K0JI0 90 MeTp0B, J-130rHyTyIO ;:i;yroo6pa3HO B ceBepH0M 1-rnrrpaBJieI--IMM. 3Ta CTeHa BO 

BpeMH 3KCrrnyaTar.i;r1M Kaphepa Haxo,n;r,rnach no.n; Ha6mop;eHMeM c 1950 ,n;o 1955 ro,n;a. 

3a 3T0 BpeMH CTeI--Ia OTCTYIIMJia I--Ia 5-10 MeTpoB. 

reonorJ-1-Y:eCKOe CTp0eHMe J1CCJie,n;yeMOM tj:)OpMbI ofo.ia::IB:eHO ,n;o yKa3aHHOM rJiy-

6I-1HbI 8 MeTP0B. B CII0Hre MbI o6HapyR<MJIJi1 KpaCH0BaTyIO rJIMHy c CMJibHhIM HaKJI0-

H0M TI0BepXH0CTM Ha ceBep. Ha rJIJ-1He 3aJieraeT cepMH MeJIKOro rpaBMH JiI (pJIIOBM0-

rJimv-1aJibHOro OT-Y:eTJIJ1B0 CJIOMp0BaHH0ro rrecKa. Bbiille HaXO,IJ;MTCH cepm1 KPYTIHbIX 

BaJiyH0B MOrn;H0CTbIO ,n;o 5 MeTpOB, CJIOR<eHHarr J-13 MaTepMana pa3JIJi1"9:HOM BeJIM-Y:JiIHbI; 

:vmor;:i;a BCTpe-Y:aIOTCH 3,n;ecb rJihI6bI CBhillie 1,5 MeTI)a B ,n;MaMeTpe. 

Ha.n; 9T0M cepMeM BaJiyH0B JieR<MT rJIMHa K0pM-Y:HeBoro JiIJIM CJierKa p030BaToro 

I.J;B€Ta C KaMHBMM, BepxHBH rm:rna, 3anerrnaJI Ha cepr-1J-1 BaJiyH0B HBJIB€TC5I 30H0M 
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o6pa3oBafH1H BeJIHKOJierrHO ocpOpMJieHIJ:bIX Mep3JIOTHblX KJIHHbeB. IlpHJIO:m:eHHbre 

pMCYHKJ1 rrpotj:)HJieM (cpMr. 1) rrpe,n;cTaBJIHIOT H3MeHem,m KOHTYPOB KJIHHbeB, Ha6JIIO­

,z:i;aeMbIX BO Bp€MH OTXO,n;a CTeHbI. B CBH3I1 C ycKOp€HHOM 3KCI1JIOaTa:q:nei1: 30Ha KJII1-

HbeB BCKope rrO,n;BeprHeTCH IIOJIHOMY pa3pyrneHJ1IO. 

KJIHHbH Ha:qJ1HaIOTCH B BepxHe:i1: rJI:VIHe. HeKOTOpbre I13 HMX, 6oJiee CJia6o oqJOpM­

JieHHbie, J1M€I-OT, rro:m:aJiyM, xapaKTep cpeCTOHOB, KOTOpbie, KaK rrpaBHJIO, He BbICTy­

rraIOT HJ1:IBe CIIOHra rJIHHbI. Oco6eHHO xopOIIlO Ocp0pMJI€HHbie KJII1HbH rrpofornaIOT 

cep:vrIO BaJiyHOB :vr MHor,z:i;a ,n;oxo,n;HT ,n;o Jie:m:aru;ero no.n; HMM MeJIKoro rrecKa H rpaBMH. 

,Il.JII1Ha OT,n;eJibHbIX KJII1HbeB KOJie6JieTCH OT 2 ,z:i;o 4 MeTpOB. 

IIpocpMJIM I, III r1 IV oco6eHHO MHTepecHbI no •rncJieHHOCTM v1 pa3MepaM KJIM­

HbeB. CTaTbH Hama 6y,n;eT IIOCBHru;eHa 5 KJI!1HbHM, Ha6JIIO,n;aeMbIM B pa3HbIX 'J:aCTHX 

06Ha:,KeI-U1H J1 B pa3HblX CTa,n;HHX MX pa3BJ1TI1H. 

KJH1H a (rrpocpMJib I C 3. X. 1950 r.) HaXO,D;MJICH B 30H€ OTHOCHTeJibHO 1rnJ160Jiee 

rrpJ16JII1:IB:eHHOi1 K KYJibMvnrnqM½ BaJia. 3To caMblM 60JiblUOM J13 BCex KJII1HbeB. Km,rH 

b perMCTPMPOBaJIM H€CKOJibKO pa3: KaK KJIJ!H b1 (rrpocpMJib III c 20. IX. 1950 r,); KaK 

KJIMH b2 (rrpocpHJib IV c 4. XII. 1950 r.) M KaK KJIMH b 3 (cpOT. 5). 
Ha'J:MHaH co cTa,z:i;r1r1 b2, MbI rrpOM3BeJIH, TIOCJ[e CHJITHH CJIOH MOru;HOCTbfO 0,5 MeTpa, 

aHaJIM3 ropH30HTaJibHOro 3aJieraHJ1H KJIMHa b. KJIMHbH C J1 d 6bIJIH 3aperJ1CTp1i1pO­

B3Hbl 0,D;HOBpeMeHI-IO (rrpocpMJib IV) J1 ~CKOpe TIOTOM o6a COBepllleHirn 6bIJIJ1 YHH'cITO­

:m:eHbI. K.JU1H e I10HBMJICH IIOCJie,D;HI1M (23. VI. 1955) I1 He 6bIJI OTMeqeH Ha HM O,IJ;HOM 

M3 rrpocpmrei1 (cpoT. 8). 

I'JIMHa, B KOTopoi1: Haxo,z:i;HTCH BepxHHe qacTH KJIJ1HbeB, IIPI1HJ1MaeT B 06pa1rne­

HHHX p:m:aBHM u;BeT J1 J1HOr,n;a CTaHOBJ1TCH rrecqaHOM. I'paHyJIOMeTp.v1qecKa2: KpHBaH 

3TOM rJIHHbI 06Hapy:iKHBaeT MaTepMaJI OTHOCMTeJibHO xoporno BbICOpTMpoBaHHbIM, rio 

BCeM BepOHTHOCTH, BCJie,ZJ;CTBHe ,n;eMCTBMH rrpou;eccoB MOpo3HOro BbIBeTplcCBaHJ'l'H 

nocTerreHHO JIMKBr1,n;v1pyI-Oru;v1x KpyrrHbIM MaTepwaJI. Haxo,n;2:ru;:necH B 3TOM rJIMHe 3epHa 

rpaBMH J1 MeJIKOrO rrecKa rrper1Myru;ecTBeHHO OCTPOrpaHHbie. 

BHyTpeHHHe Tperu;MHbI KJIHHb€B 3arrOJIH€HbI :m:eJITbIM rrecKOM. I'paHyJIOM€TpWie­

CKaH KPHBaH 3TJ1X rreCKOB yKa3bIBaeT B o6ru;e_M Ha ,ZJ;OBOJibHO xopornyI-O copTMpOBKY 

:r-.rn•rep.MaJia, HO J1MeeT, 0,ZJ;HaKo, Ha JIHHMH J13r.M6 B 0,3 MM. 3TOT H3rM6 COOTB€TCTByeT 

I13B€CTHOM ,n;m:pcpepeHu;v1au;:nJ1 cpopMbI 3EpeH. 3epHa 60Jibllle 0,3 MM, KaK rrpaBHJIO, 

6bIBaIOT KpyrJibIMM, MeHblllee - yrJIOBaTbIMH J1 pa3,n;po6JieHHbIMH, XOTR HHOr,n;a OHM 

coxpaHHIOT cpparM€HTbl KpyrJI;bIX IIOBepXHOCTeM. B 3TOM rrecKe 6hIJI.J1 Hai1,n;eHbI ~Ba 

BeTporpaHHMKa (KJIJ1HbH a J1 b). 

Ilpoxo,n;H CKB03b 30Hy rJIHHbI, KJIHHbH BXO,ZJ;HT B cepMI-O rJibI6. B 3TO:i1: cep1111 

KJIMHbH BbI,ZJ;€JIHfOTCR, rJiaBHbIM o6pa30M, TeMHOp:iKaBhIM 0TT€HKOM. 1łaru;e Bcero OHH 

3aIIOJIHeHbI MaTepMaJIOM OKpylKaIOru;ea MX cepMM BaJiyHOB, MHOr,z:i;a OqeHb J13MeJib­

-YeHH.bIX (KJIHHbH a, c :n d). 3TOT MaTepHaJI HMeeT Ha ce6e CJie,ZJ;bI rrepeMeru;eHHH 

OT,ZJ;€JibHbIX 'J:aCTHą !I03TOMY MO:iKHO Ha:hTJ1 TBep,n;bie ycToi1:qHBbie KaMHM, BKJIIOqeH­

Hbie B pbIXJibie BbIBeTpeHHbie rJibI6hI, cep11.v1 B,D;aBJI€HHO:n rJIMHbI, KyCKM COCTaBHbIX 

Y.acTeM pacTpecKaHHblX rJibI6. 

JI.pyryI-O Ka Teropv1I-O COCTaBJIHfOT KJIMHbH,, 3arroJIHeHHbie BHYTPM r JIJ1H0M (KJIMHbH 

b v1 e). 06pa3eu; TaKoi1: rJIMHbI, B3HTbii1: M3 KJIHHa b, qepe3'iYP Hacbrr.u;eH OCKOJIO'J:HhIM 

l\taTep.MaJIOM, no BCei1: BepOHTHOCTI1 BbIBeTpeHHbIM Ha MeCTe. Haxo,n;Hru;MMCH 3,z:i;ecb 

MaTepv.raJI MCKJifOqMTeJibHO OCT1)0rpaHHbIM. I'paHyJIOM€TPH'ieCKRff KPMBaH 3TOM rJIHHbI 

OqeHb TIOXO:iKa Ha KpMBYI-0 rJIHHbI o6paMJI€HHH (tj:)Hr. 5). 06e KPMBbie J1MefOT J13rM6bI, 

xapaKTepHbie ,ZJ;JIH MaTepv1aJia, rro,z:i;BeprrnerocH rrpou;eccaM MOp03HOro BbIBeTpMBaHMH. 

EoJihlllHHCTBO 113r1160B KPHBOM rJIHHbI, B3HToi1 113 KJIMHa, yKa3bIBaeT Ha M€HblllYIO 



MEP3JIOTHbIE KJIJ.1Hhff B CJIABEH11J1HE 173 

J1HTCHCHBHOCTb npou;eccoB MOp03HOro BbIBeTpr-rnam1.fI B ero HJ1::IB:Hev.I -y:acTM, no cpaB­

H€HJ1IO C BepXHJ1M 06paMJiem1eM. 

Ilo,n; cepr1e:i1 BaJiyHOB 3aJieraeT 30Ha MeJIKOro CJIOYipoBaHHOro rpaBMR M rrecKa. 

HeKOTOpbI€ KJH1HbH rrpOXO,IJ;JiT "'-Iepe3 cep:r110 BaJiyHOB J1 KOH"'-IaIOTCR TOJibKO B '.)TOM 

cepMH (KJIJ1HbR a 1i1 e). 

ropH30HTaJibHblM pa3pe3 ,n;aeT HaM 1rnpTHHY IIOJIO::IB:€HJ1.fI u;eHTpaJibHOM TpeIIJ;MHbl 

KJIJ1Ha, 3arrOJIH€HHOM ::iK€JITbIM CbII1Y"lJ:l1M rrecKOM. 3Ta TP€IIJ;l1Ha TRH€TCR 6e3 nepe­

pbI~OB C nepeMeHHOM urnpMHOM 11, coe,n;HHRHCb C 60KOBbIMJ1 0TB€TBJI€HJ1RM11, 06pa-

3yeT C€Th Tp€IIJ;J1H, 06pa1rneHHbIX, OIIMCaHHOM I-IaMM, p::acaBo:i1 rJIMH◊M (q:)Mr, 6). 
Cpe,n;M KaMH€M, COCTaBJI.fIIOIIJ;MX cepMIO BaJiyHOB, HaXO,D;.HTC.fI TaK::ace OCKOJIKJif 

CKaH,n;J1HaBCKJ1X Kpl1CTaJIJIJ1-Y:€CKJ1X J1 TBep,rv,Ix rropo,I(, rrepeKp11CTaJIJIJi13MpOBaBIIIMXC.fI 

J'13B€CTHRKOB, 1i1 M€CTHblli MaTep:vraJI BBM,D;e M€JIOBOM OIIOKJ1 1i1 rrecqaHMKOB. BOJibIIIaH 

(2/3) qaCTb 3Tl1X rJibI6, paCIIOJI02K~HHblX B6JIJ13J1 KJIMHb€B, CMJibHO BbIBeTpeHa *. 
J,fa ocap;O"lJ:HbIX nopo,n; no,n;o6HbI€ RBJI€HM.fI 06Hapy::IB:MBaIOT CJ1JIIOpCKJ1€ J13BecT­

HRKJ1 J1 M€JIOBa.fI OIIOKa. CeTb TP€IIJ;J1H 3,D;€Cb HeperyJIHpHa M K TOMY xapaKT€pHa.fI 

,n;.rr.H Ka2K,rr.oro oT,n;eJibHOro cJiyqa.fI, 

TeKCTypa rropo,n; He 06Hapy:lli:J:1Ba€T HMKaKMX crreu;MaJibHbIX qepT, KOTOPble orrpe­

,n;eJIJIJIJ1 6b1 KaKyIO-HM6y,n;b CMCTeMy pa3BJ1TJ1.fI Tp€IIJ;MH. IIecqaHMKM pacTpeCKJ,1BaIOT1"CR 

Ha TOHKJ1€ rIJiaCTJ1HKJ1 IIO CTpaTJ1Q)Ji!KaIJ;J10HHbIM IIJIOCKOCTRM. B CJie,n;yIOIIJ;€:i1: CTa,n;J1J1 

3€pHa rrecKa OT,D;€JI.HIOTC.fI OT crra11BaIOIIJ;ero B€IIJ;€CTBa (tj)OT. 9). 
B KPMCTaJIJIJ1"lJ:€CKJ1X rropo,n;ax OCHOBHYIO pOJib 11rpaeT B€JIJ1"lJ:J1Ha 3epeH 1i1 T€KCTY­

paJibHOe C'.rp0€HJ1€ MJ1HepaJIOB (tj)OT. 10, 11). B cepJ1J1 BaJiyHOB MbI BJ1,n;em1 KPl1CTaJI­

JIJ1"lJ:€CKJ1e I'JibI6bI, pacchmaIOIIJ;J1€C.H B necoK, J13M€Jib"lJ:€HFLble B H€60JiblllJ1€ KYCO"lJ:KJ1, 

a TaK)Ke I'JibI6bI JIJ1llib C He60JibllIHM KOJIJ1'-:I€CTB0M TP€IIJ;HH. 3TH rJihI6bI pacrra,n;aJIJ1Cb 

Ha KPYTIHbie o5JIOMKM C OCTpbIMJ1 KpaRMJ1, 3,rr.ecb, Il02KaJiy:i1:, Mbl BCTp€TJ1JI:V1Cb C pa3-

JU1'1HbIMM CTa,D;MHMJ1 ,n;eMCTBHJI rrpou;ecCOB MOp03HOro BbIBeTp11BaHHR OT o6pa30BaHJ1J1 

Tpern;11H ,IJ;O IlOJIHOrO pa3pbIXJieHH.fI MMHepaJibHbIX qacTMI.l;. Kp11B3H rrpoce:r-rnam1:t1 Tpex 

paCCbIIIałOrn;MXC.H Kp11CTaJIJil1Y:€CKHX rJibI6 06HapyLKJ1Ba€T xapaKTepHbie J13rJ16bI 

(cpvrr. 7). 

Ha onr1caHHOM TeppHTOpMM B CBR3M C HaJIW:IMeM cep11J1 BaJiyHOB cyrn;ecTBOBaJIM 

6Jiaronpm1THbie yCJIOBH.fI ,D;JIR pa3BI1TH.H KJIHHbeB. HarpoMaJK,D;€HHbIM, pa3H006pa3HOM 

cpopMbI J1 BeJIW:U1HbI, MaTepviaJI rrpM,n;anaJI Bcer1 '..YrOM 30He xapaKTep nop11CTOCTJ1, 

CITOC06CTByIOrn;ei1 IJ;MPKYJIRIJ;J:-1J1 BO,D;bI J1 co,n;e:i1:CTBYIOIIJ;€}I TI03TOMy pa3BJ1TMIO rpYHTO­

BOro Jibga. 

0TKpbITbIM He60JiblliOM tj)parM€HT CJ1Tyau;m1 rOBOPJ1T HaM o TOM, "9:TO cpopMbl 

KJIMHbeB YKJia,[(bIBaJIJ1Cb B ceT'-!aTbie CMCTeMbI, KOTOpbie M02KHO 6,bIJIO 6hr npMH.fITb 3a 

TYH,D;pOBbie IlOJIJ11'0HbI, B TpeIIJ;MHax H pbITBliffiaX IlOHBJ1JIJ1Cb KOHTpaKu;HOHHbie KJIM­

HbH Jib,IJ;a, KOTOpbie TIOTOM yBem:1qr.rnaJIJ1Cb, HO He B CBR3J1 C yrJiy6JJeHJ1€M •rpeIIJ;MH, 

a CKOpee B CBH3J1 C YB€JIHtfein-IeM Jie,D;RHOM M3CCbI, BHe,n;pHIOIIJ;eMCH BO BCC MeHee 

nJIOTHhie coce,IJ;HHe qacTM cep:vrn Ba.rryHOB. 

Kor,n;a JI€,ZJ;.fIHOM KJIHH OTTa.HJI, Tpern;MHbI 3aITOJIHJ1JIJ1Cb rJIMHOM, 3aJierllle:i1: Hal( 

CJIOeM cepMM BaJiyHOB MJIJiI Q)JIIOBJ10rJIRD;HaJibHbIM necKOM, BJ1l(OJ13M€HeHHhIM MOp03-

HbIM BbIB€'l'PJ1BaHMeM. <PaKT HaJIM"lJ:vrn: BHYTPM KJIJi!Hb€B ,IJ;BYX YTIOM.fIHYThIX BeTpO­

rpaHHMKOB YK33bIBa€T Ha TO, '-:ITO necOK 5bIJI IlOBepxHOCTHbIM MaTep11aJIOM. 

JlMTepaTypa, CTp. 59. 

* fl 0'-l€Hb )KaJieIO, "lJ:TO rrpM IIaCTORIIJ;J1X MCCJie,n;oBaHM.HX npou;eccoB M0p03HOI'O 

BbIBeTpvIBaHMR He MOI'Jia 03HaKOMJ1TbCH C MHTepecHbIM Tpy,n;OM rrpotj). )K, T p vt­
K _a PT a - Etude experimentale du probleme de la gelivation, Biuletyn Perygla­
C]alny nr 4, 1956. 
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JQ3e(/J I' O./lO}rt6 

Bapmaea-Jloosb 

MEP3JIOTHbIE KJIMHhH, KAK IIYTM TPYHTOBhIX BO,Il; 

Co;n;ep2Kam1e 

Ha OCHOBa:HJ1.v1 Ha6JIIO,D;eHMM, rrpOI13Be,n;eHHbIX B OKpeCTHOCTflX BapruaBbI, aBTOP 

CLJMTae'r, "-ITO Mep3JIOTHhie KJIJiIHhR RBJI.fUOTCJI xopow:vrrvm TIYTHMH aTMOccpepHbIX oca,n;­

KOP .a BO,Il;OHOCHbie o6pa30BaHMB'., 3aJieraIO~He ilO,f\ l\taTepMaJIOM, C TuiaJ10M Bo;n;onpo­

HHIJ;aTeJibHOCTbIO. 3THM MO}KHO 06'hfICHHTb ÓbICTpym pe8.KIJ;MIO Ha aTM0Ccpepli1'-l:eCKJ1e 

oca,n;KM 3epKaJia rpyH'fOBbIX BO,D;, Haxo,rr.H~HXCJI no,v; MaJio npOH:t:1u;aeMbIMM CJIOHMH. 

TaKm:e v1CCJI€,ZJ;OBaI-IMH cpe,n;Hero Te'-l:eHHR BliICJibI ,n;am,r B03MO}KHOCTb aBTOpy c,n;eJiaTb 

3aKJIIOqeHHe, '9:TO 3TO RBJief-rne MOJKeT MI'P"'Tb OOJiblliYIO pOJib n Ha 6oJiee 3Ha-'lli1Tejn•,­

HbIX npocTpaI-ICTBax. 

0,n;HOM I13 Ha:v160Jiee Tpy,z:i;HI,IX rM7~poreoJIOI'vF-IeCIUIX rrpo6JieM RBJIReTCJi BOnpoc 

JilH(pMJibTpaIJ;MM aTMOCcpepHbIX oca,n;KOB B rJIRq:VIaJII::Hbie o6pa30BaH:VIR, rrp:vrKpbITbie 

Bo,n;oyrropHbilvH1 nJTaCTaMM. TaK:vre YCJIOBJH:I MOryT cy~eCTBOBaTb, Harrpmvrep, npM 3aJie­

raHMJ1 IIJIOTHOro IIJiaCTa MOpeHHOfr rJII1HbI BhIIUe (pJUOBHOI'JIHqMaJibHbIX o6pa30BaI-rntt 

BbIRCHeHMe MH(pMJibTpaIJ;HH aTMOCtj)epHbIX oca,n;KOB B EO,D;OHOCHhie o6pa30BaHMR na 

BbIXO,n;ax rIJiaCTOB He corJiacyeTCR C 6hICTpOi1 peaKo;Heti 3epKaJia rpyHTOBbIX BO,ZJ; na 

BpeMeHHbie oca,n;K:W. B o6bIKHOBeHHhIX YCJIOBJ1RX BbIXO):i;bI B0,Ll;OHOCHbIX IIJiaCTOB Haxo­

)J;JiTCJi, LJ:a~e Bcero, Ha paCCTORHHJ1 HeCKOJibKMX KHJIOMeTpOB, B CBR3W C 9TMM, CK0poi1 

peaKIJ;HM 3epKaJia 3TJ1X BO,Il; HeJih3R o6bHCHJ1Tb 6hICTphIM pacxo,n;oM rpyHTOBbIX BO,Il;, 

,z:i;aJKe npMHMMaR BO BHMMaH:vre MaKCHMaJihHbie BeJI:vrqHHhI K03CJ)(pHD;J1eHTa Bo,n;orrpom1-

u;aeMOCTJ1 ;z:vrn ,n;aHHOro r:vr;n;po,n;J1HaM11qecKoro rpa,n;:vreHTa. 

IloJieBbie Ha6mo;n;eHMR LiaCTO yKa3bIBaIOT Ha CTOJih CKOpoe J13MeHeHMe 3epKaJia 

BO,lJ;bI, '9:TO BbILIHCJieHHbie Ha OCHOBaH11H CKOpOCTH K03qJ(pHI..(!1eHT:I,I BO,u;orrpOHHu;ae­

MOCTI1 ,n;aIOT BeJIH'łI1HhI, KOTOpbie rrpaKTHqecKJ1 He BC-rpeqaIOTCR B rJIRD;:t1aJibH,hIX o6pa-

30BaHHRX. Il03TOMY Heo6xo,n;MMO MCKaTb 6oJiee KOpOTKMX rryTei1: HHqJHJibTpaIJ;MI1 

oca,n;KOB B BO,IJ;OHOCHbie o6pa30BaHHR, qeM 3TO np:WHRTO B CXO}KMX ycJIOBMRX. 

HeKOTopoe OCBe~eHMe 3TMX RBJieHMM MOryT ,n;aTb cpaKThI, o6napyJKeHHhie Ha Tep­

pMTOpMJ1 MJIOIJ;JiIH Ha ceBep OT BapruaBbI. 06Hapy:nWHMe pacnOJIO}KeHO Ha CKJIOHe 

rrpa,n;OJIMHbI peKM B:v.rcJI.bI (cpwr. 1). IIo,n; npM6JIM3MTem:.HO Me'I'pOBbIM IIJiaCTOM rrecqa­

HOH rJIMHhI, nepexo,:n;H~ei1: qacTo B pa3H03epHMCThie necK:v.r, Haxop;MTC.H cepo-6ypaR 

MOpeHHaH I'JIMHa pa3JIM'9:HOM MO~HOCTM (B cpe,n;HeM OKOJIO 3 MeT!)OB), '-mCTM'-IHO M€JIK0 

pacTpecKaHIIaJi, npeMMy~ecTBeHHO, o,n;HaKO, o6pa3yIO~RH MOHOJIMTHbIM ITJiaCT. IIo;:i; 

MOpeI-U-IOJ1 I'JIMHOM 3aJieraIOT pa3H03epHMCTbie, (pJIIOBMOrJiaqMaJibHhie KOCOCJIOMCTbie 

neCKJ1 (cpOT. 4), rrepexO,J:ĘHrn;Me KHM3Y B CJIOH IlbIJIMCTbIX rrecKOB. 

B o6r-ImKeHMH BM,ll;Hbl •IeTbrpe Mep3JIOTHble K,TIMHbH pacmMpmo~:vreca B rJIMHe 

(cpoT. 1, 2). OHM coe,IĘMHHIOT IIOBepXHOCTb CKJIOHOBOro BbipaBHMBaHMH c qJJIIOBMOrJIH­

l~J1aJibHbIMJ1 rrecKaMM, 3aJieraIO~MMH no,n; rJU1HOM, qacTMLIHO TaK2Ke KpI10Typ5aIJ;I10HHO 
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,n;ecpopMMJ)OBaHHOM (cpv.1r. 2). PaccTO.RHJ1e Me:m:;zzy OT,I\eJibHbIMJ1 KJIJ1Hb.HMI1, o6pa3yIO­

lll;I1MJ1 6oJiee MJIM MeHee peryJI.RPHYIO Ce'I'b, paBH.ReTC.R B cpe,n;HeM 3 MeTPaM. 

Mep3JIOTHbie KJIJ1HbH B,bIIl€JIH€HbI KBapu;eBbIM necKOM C 0THOCJ1T€JibHO MaJIOM 

co,z:i;ep}KI1MOCTbIO TibIJIH (cpr1r. 3). Kpr-rnaH npoceI1BaHI1R yKa3bIBaeT Ha O,I\HOpO,Il;Hbie 

d00 0,105 
3epHa C K03cpcpHu;J1eHTOM 3epHa U -~ ------ = ,-, 1.9. Cpe,n;He 3eprrn d50 

drn = 0,055 · 
paBHJieTCH 0,095. 

TaJKeJio B HacTOHw;ee BpeMH onpe,n;eJIJ1Tb npou;eHT HH(pHJibTpau;HOHHOM nonepx­

HOCTH, 3aHJ1MaeMOM KJIJi1HbHMI1; BO BCHKOM CJiyqae TIPHHJ1J.v!3H BO BHH1VI3HMe pacxoLK­

.n;eHH€ MeE,n;y CTeHaMH KJIJ1Hb€B J1 TIOBepxHOCTbIO, npou;eHT 3TOT MOJK€T ,Il;OCTMrHyTb 

25%. CJie,n;yeT 3aM€TJ1Tb, 'łTO B MJiou;r,rnax Kp0Me HOpMaJibHbIX KJIJ1Hb€B npv.1cyT­

CTBYIOT KJII1HbH pa3B€TJI€HHbie J1JIJ1 nepeKpew;r1BaIOw;MeCH B nJiaHe (cpOT. 3), 'łTO no­

HHTHO yBeJIJ1'łJ1BaeT MX J1H(pJ1JibTpau;MOHHYIO TIOB€pXHOCTb. 

rM,n;poreoJIOrJ1l'..IeCKMe MCCJie,n;oBaHJ1H 06Hapy2KJ1JIJ1 CK0IIJI€HMe rpyHTOBO:W BO,Il;bl 

B KJIJ1HbHX KHJ13Y, TaK 'łTO Ha rpaHHD;e C (pJIIOBJ1rJIHD;J1aJibHbIMM rrecKaMM Ha CTeHe 

06Ha:m:em,rn: BMi'J;HbI OT-Y:eTJU1Bble CJI€,Il;bI npoca-Y:MBaHMH (OKTH6pb 1954 J1 arrpeJib 

1955 r.). 

B (pJIIOBMOI'JIHD;:VIaJibHbIX o6pa3oBaHMHX 'łeTKO rrpOCJieJKMBaeTCH B0,Il;OHOCHbIM rOpM-

30HT B KOJIO,n;u;ax M€CTHbIX X03.RMCTB, (pJ1KCI1pyrow;11:łicJI B cpopMe 3060JIO'łJ1Bam1a, 

rrpoca'łr1BaHJ1M lil BO,z:t,OTOKOB Ha rpanmie rrepexo,n;a CTOKa B BblCOKYIO BMCJiennyIO 

Teppacy. 

YcTaHOBJI€HHe Ha OCHOBaHJ,1J1 KPMBhIX npoce:vrnaHJ1H J1 ,n;pyrr1x Jia6oparopHbIX 

HCCJiep;oBaHMM K03cpcpHqMeHTb! Bo.n;onpom1u;aeMOCTM paBHHIOTCH: 

a) IIO Ce JI b X a }1 My - k10 0,0376 . d 2 50 0,00376 . 0,0952 = 0,000034 M/ceK, 

'łTO COCTaBJIH€T ,,..._, 2,9 M/CyTKI1; 

b) rro AmreH X a 3 e H Y, rrpvrHJ1MaH c 1000 M k 10 0,0116 • d 2 10 

= 0,0116 : 0,0552 = 0,000035 M/CeK, 'łTO COC'I'aBJIH€T ,-, 3 M/CyTKJ1; 

rrpl1HJ1MaH c = 700 M : k10 = 0,008 d 210 = 0,008 .. 0,0552 0,000024 M/ceK, qTo 

COCTaBJIH€T ,-, 2 M/CYTKH. 

IlpHHMMaJI BO BJH1MaHJ•1e rw,n;paBJIJ1l'..!8CKYIO KpMBYIO Me:IB:,n;y HaM60Jiee 6JIH3KHMM 

MeCTaMH npoca~Di:!BafIMH BO,IJ;bI H Mep3J!OTHbIMJ1 KJIHHhHMJ1, paBHHIOID;YIOCH, IIPMMepr-rn, 

2.5 M, "ITO RBJJR€TCH MHHMMaJihHOI1 KPHBOM, Bem!1qJ1HbI pacxo,n;a BO,ZJ;bI 6y,n;yT co­

CTaBJIRTb: 

a) rrpH K03Cptj:mąv.reHT€ k10 = ,,...., 3 M/CyTKJ1: v 2,5 • 3 MlcyTKM 7,5 M!CYTKM; 

b) rrpH K03(p(pH~Ji1€HTe k10 = ,-...; 2 M
1
CyTKH COOTB€TCTB€HHO 5 M/CyTK'n. 

3TH OpHeHTMpOBO"l:Hbie BbiqecJI€HHH CBM):\€T€JibCTBYIOT o TOM, l'..!TO JIHlllb H€IIO­

cpe;o;cTB€HHOM MHqwu:n,TpaIJ;MeM Mep3JIOTHbIMM KJIHHb.fIMJ1 aTMOccpepHbIX oca,n;KOB 

BrJiyOh CJIO€B MO:iKHO OO'bHCHli1Tb 6bICTpoe pearv1p0Ba:HJ1e 3€płrnJia rpyHTOBbIX BO~ 

Ha BpeM€HHbie oca,n;K:VI. CJie):\yeT o6paTMTb BHJ1MaHHe Ha 3HaqHT€JibHYIO ryCTOTY 

Mep3JI0THbIX KJH1Hb€B, l'..!TO,. KOHe•UIO, BJH1HeT TaKJKe Ha yBeJIJ!fLI€HMe npo~eFJ:Ta 

HH(pJ1JibTpaqJ1H BO,ZJ;. ECJIM K 3TOMY ,]:\06aBMTb J13B€CTHbIM cpaKT, l'..ITO J1CKOrraeMbI€ 

Mep3JIOTHbie KJIMHbH BbIXO,Il;RT Ha IIOBepXHOCTH BbipaBHMBaHMR, MX MO)KHO C'łMTaTb 

CBoero po,n;a KYMYJIHTOpaMM IlOBepXHOCTHOro CTOKa, HarrpaBJIH€MOro B HvDKHMe IlJia­

CTbI ropHbIX rropo,n;. 

OrrHCaHHOe HaMM .RBJI€HHe He JIBJIJI€TCH o6oco6JieHHbIM. I'H,n;poreoJIOrMl'..!€CKMe 

J1CCJI€,ZJ;OBaHJ1R M. np. cpe,n;Hero Te'łeHM.fl BMCJibI J1 peKM KaMeHHOii 06HapyJKMJIM BCe­

oów;HOCTb 3TMX RBJleHViM, KOTOpbI€ ,n;o 3Toro BpeMeHH, C 3TOM ToqKJ1 3peHMH, He 6bIJIM 

J1CCJI€,ZJ;OBaHbI. 
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Ho He TOJibKO Mep3JIOTHbie KJIMHbH MOryT 6bITb IIYTHM.M rpyHTOBbIX BO,IJ;. TaK:IB:e 

JiI ,n;pyr:ne rrepMrJIHIJ;MaJibHbie CTPYKTypbI, KaK MHBOJIIOąr1.v1 Ji1 KOHreJivI(pJIIOKIJ;MS'I, 

C03,n;aIOT yCJIOBJiIH, crroco6cTBYIOI.IJ;J1e OCJia6JifiH1IO IIJIOTHOCTM BO,n;oynopHbIX IIJiaCTOB, 

rrpeBpar.u;aH MX B CJIOM BO,n;orrpOHMIJ;aeMbie. 

XOTH B 9TOIIJ: He60JiblllOM rry6JIJ1Ka.qJ1Ji1 H He :vnvreIO B BM,IJ;Y BCeCTOPOHHe lilCCJie,n;o­

BaTb 9Ty npo6JieMy, o,n;naKo :IB:eJiaIO o6paTMTb BHliIMaHMe Ha KOI-IreJIM(pJIIOKIJ;liIOHHYIO 

6peK-Y:MIO JieHTOqHbIX rJrnH B .D:oM6pymce CTpyMHHOM Ha ceBep OT Jio,n;3M, Ha rrpMMepe 

KOTOpOM MO:IB:HO y6e,n;MTbCH, Y:TO nepHrJI.HLI,J!IaJibHbie CTpyKTYPbI MHOro TMTia, -Y:€M 

OIIJ1CbIBaeMbie łiaMM, MOryT yBem1qHTL npmrnu;aeMOCTb BOJ\OynopHbIX CJIOeB . 

.fI TaK)Ke OT,n;aro ce6e OT'łeT, -Y:TO Tper.u;r1HOBaTOCTb o6pa3oBaHHaB: rrpou;eccaMJ1, 

~eMCTBYIOI.IJ;ViMJ!I B nepliirJIB:IJ;J!IaJibHOf1 cpe,n;e, oco6eHHO B ,n;peBHJ!IX MOpeHHbIX rJIMHaX, 

H3B€CTHHKOBbIX J1 n.nOTHbIX, HrpaeT 3HR0-JJ1TeJibHYIO pOJib rrpM li1Hq)J!1JibTpau;m1 aTMO­

ccpepHbIX oca,n;KOB !il pacxo,n;e rpyHTOBbIX BO,n;. 

Crr:v1coK HJIJIIOC'rpau;ViH 

PMCYHKJ1 

1. CxeMaTM-Y:ecKMM pa3pe3 06Ha:m:em1JI B MJIOIJ;MHax 

1. (pJIIOBHOrJIHIJ;MaJibHbie neCKM, HaCbII.IJ;CHHbie BO,n;oi1; 2. MopeHHaJI rJivrna; 

3. Be3CTPYKTypHbIM MeJIK03€pHMCTbIM necoK; 4. ,UemDBJ!IaJibHble cyrJU1HKJ1, 

2. CxeMaTvP--IeCKMVI na6pocOK MeCTOTIOJI0)E:eI:-H1JI 

3. KpMBaH npocevrnmrn,:r . 

a) IIecoK, 3aCTOJIHHłOID;MM KOHyCHbIYI KJIMH; 

b) (pJIIOBMOrJrnqviaJibHbie necKM. 

l, l\/Lnoą1.11n,1 nOA BapurnBov1. Mep3JIOTHblM KJivm B MOpeHHoi'r rJivme 

2. lVI"c11nHbI noA Bapm;:rnoti. Mep3JIOTHb1(1 Kmrn 
lO)KHOii t.J:aCTII o6łW)KCIU1H 

3. IVJ.noqmfoI no,n; B8pmanovr. Mep3J10THbif1 KJIMH B n.nmre (c cf:K)T. 2) 

M,noąvn1L1 no,u; BapmaBOVL ć!>.moBHOr.nE1v,rnnbHbIC necKvr 

nepeaoa M. 0AeXH08U~a 
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IIJIEVICTOIJ;EHOBbIE MEP3JIOTHbIE )KJ1Jlbl HA I'OPE CKAJIA 

Pe3IOMe 

Co,n;ep:m:am1e 

Ha KYITOJI006pa3HOM Beprmrne rOpbI CKaJia (CBeHTOKp:iKMCKMe ropbI), CJIO:IB:eHHOM 

J13 ,n;eBOHCKMX KBapu;MTOB, ł-JaXO,ZJ/ITCH rrpeKpacHo Bbipa:m:eHHbie ITJieMCTOIJ;eHOBbie rre­

pMrJIHIJ;MaJibHbie CTPYKTYPbI TMrra Mep3JI0THbIX :IB:Ji1JI, Mo:IB:HO BbI,ZJ;eJIMTb ,n;Be reHepa­

IJ;J1J1 3TJ1X CTPYKTYP, OTJIJ1qawru;:vrecH CTerreHbIO ,n;e3J1HTerpau;J1J1 3arrOJIHHIOIJJ;ero J1X 

MaTepMaJia. CTapmaH reHepau;MH :IB:J1JI o6pa3oBaJiacb BepOHTHO B rrepMrJIHIJ;J1aJibH0M 

KJH1MaTe cpe,n;HeITOJibCKOro OJie,n;eHeHMH, MJia,n;maH B rrepJ1rJIHD;J1aJibHOM 30He 6aJITJ1M­

CKoro oJie,n;eHemrn. 

ropa CKaJia (359,9 M H. y. M.) pacrroJio:m:eHa B 3arra,n;Hofl: qacTM HM:IB:He-,n;e­

BOHCKoro xpe6Ta, KOTOpbIM THHeTCH Ha IOr OT JlhICOrypbI, 

B KpaeBOM 30He CKaJia CJIO:IB:eHa J13 CJiaHu;eB, rrecqaHMKOB J1 KOHrJIOMepaTOB, 

BepllIMHa ropbl J13 CBeTJihIX yCTOM'-lJ1BbIX KBapu;MTOB. Bo MHOrMx He60JibllIJ1X Kapbe­

pax, Haxo,n;HIJJ;MXCH Ha Beprnr-rne, B 1954 r. BO BpeMH reOMOp(pOJIOrnqeCKOro KapTM­

poBam-rn Ha:i1,n;eHbI MHTepeCHbie rrep:vrrJIHD;MaJibHbie CTPYKTYPbI TMITa Mep3JIOTHbIX 

:IB:MJI. 

Jlyqrne Bcero 06Ha1KeHHbie J1 HaJ160Jiee OT'-leTJIJ1BO Bbrpa:m:eHHhie M€p3JIOTHbie 

}KJ1JihI Ha:ti,n;eHhI B He60JiblllOM Kapbepe, pacrrOJIO:iKeHHOM Ha caMOM BeplllMHe CKUJibI. 

IIpHMOyrOJibHaH cpopMa o6Ha:IB:eHMH ,n;aeT B03MO:IB:H0CTb rrpOCJie,n;MTb 3TJ1 CTpyKTypbI 

B 3 pa3JIJ1'-lHbIX J1HTepceKIJ;J1HX. 

1. 3arra,n;Hoe 06Ha1KeHJ1e c HarrpaBJieHMeM N - 335 °. BeJibIM, ITJIOTHhIM ( c 3ep­

HaMJ1 0,lJ;MHaKOBOro pa3Mepa) cpe,n;He3epHMCTbIM KBapu;MT 3aJieraeT ropM30HTaMJ1 MOIJJ;­

HOCThIO B 10-30 CM; rrpOCTJ1paHJ1e N - 270°, rra,n;eHMe 15° Ha ceBep. BCH 06Ha:IB:eHHaH 

cepMH OT ITOBepXHOCTJ1 ,n;o rJiy6MHbI 6 M pacru;errJieHa ryCTOM ceThIO ITJiiOCKOCTe:ti KJIJ1-

Ba1Ka, 60Jibllle:tf '-:IaCTbIO rreprreH,n;MKYJIHPHbIX K ITOBepXHOCTJ1 CJIOeB. 

B,n;OJib HeKOTOpbIX IIJIOCKOCTeM KJIJ1Ba1Ka, a TaK:m:e B,ZJ;OJib ropM30HTOB BO BCeM 

o6Ha:IB:eHJ1J1 THHYTCH ,n;o rJiy6MHbI 5 M 30HbI He06bIKHOBeHHO J1HTeHCJ1BHoro pa3pbIXJie­

J1H rropO,ZJ;bI. B 3TOM J1HTepceKD;J1J1 30Ha pa3pbIXJieHMH, lllMPMHa KOTOpbIX KOJie6JieTCH 

OT HeCKOJihKJ1X ,n;o 30 M 6oJiee caHTJ1MeTpOB, THHYTCH B HeKOTOPhIX MeCTax, corJiaCHO 

KJIJ1Ba:iKy, B ,ZJ;pyrMX corJiaCHO ITOBepXH0CT'.J1 ropM30HTOB. Bo MHOrMX MeCTax OT,n;e,Tih­

Hhie qacTJ1 coep;MHHIOTCH ,ri;pyr C .n;pyroM, o6pa3yH ceTb, OKpy:m:a10ru;y10 rJibI6bI Hepa3-

,n;po6JieHHOM rropo,n;hI (pMC. lb, (pOT. 1). IIpOJ1CXO:IB:,D;eHJ1e cpOpMbI J1 BeJIJ1'-lHHbI rreTeJib 

3TOJ1 ceTJ1 3aBJ1CJ1T OT ITOBepXHOCTJ1 6oJiee pa3pbIXJieHHOM rropO,ZJ;bI. B yrroMHHYTbIX 

30Hax Haxo;ąiłTCH TOJibKO OCTpOrpaHHbie o6JIOMKJ1 rropO,ZJ;bI; ,ri;MaMeTp o6JIOMltOB KOJie6-

JieTCH OT HeCKOJibKMX MMJIJ1MeTpOB ,n;o 10 '.J1 6oJiee caHTMMeTpoB; KPOMe 06JIOM0"9:HOI'O 

MaTepMaJia Haxo,n;MTCH: Ta:K:m:e HeKOTOpbIM. npou;eHT 3epeH rrecKy J1 IlbIJIM. IIeTporpa-
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cjJHt{CCKvIM COC1'3B yKR3bmaeT Ha OAH0p0AHOCTb pa3pbIXJIE:HIIOi1 VI TIJIOTHOfI nopO/\bI; 

'.)TO ,ll;OK<:l3bIBaCT, '-ITO OOJIOMO"ffibljj1 MctTCpVIRJI o6pa30BaJICR 6Jiaro,n;apH ee ,n;e3MHTe­

rpar~VI:vr. 

PacnOJIO>Ke1rne CTPYKTYP J1 cpOpMa 3arrOJIHHIOW:J1X MX o6JIOMK0B rIO!)OAbI, a TaK2KC 

cpaKT HCY:C3ctHT15I HX Ha cpamrnTCJibHO HC60Jiblli0:vt: I'JIJOJ1HC (4-5 M) OT rroBepXHOCTJ1 

IT03BOJI5HOT c,rr,eJU:l'rb m,IBO,I\ O B.JLv1HHJ1W K.JU1M3Ta Ha reHC3J1C 3TJ1X CTPYKTyp. TyT 

:\10)KCT 6bITb petJb ·ro,TTbKO 06 J1f-l'rCHCMBHOM ,u;ecTpyKTMBHOM M0p03HOM ,n;e:vt:CTBJ1J1, K3K 

06 e,n;HHCTBCHHOM c_paKTOpe, cnoco6HOM ITOBJU1}1Tb Ha pa3pbIXJICHJ1C TaKo:vr yCTOM'-H'.lBOti 

nopO,IT,bI, IrnK KiiapqMT. 

2. IO:aurne ,06Ha)KCEIJ1C C HanpaBJICHM8M N-85°. B 3TOM 06Ha2KCHHJ1 BJ/I,l.\Ha KJIJ1-

noo6pa3na5i: cpopMa 1ilMp:vmo:i1 B 3 M BBepxy, 0,5 M BHM3Y, ,[\OCTJ1rmow;a51 OKOJIO 3,75 M 

rJiy6MHbI, 3anoJIHCHHaR )KCJITbIM TICCKOM, B KOTOpOM J13pC,DJrn HaXO,D;RTCH OCTporpaH­

Hbie I'.JibIObI KBapu;vITa (pVIC. la). Bo BCet:r 3TO:vt: C'rpyKType BM,l.\HbI coe,zi;vrnem1H C CCTbIO 

MCP3.JIOTHbIX )KH.Jl 3arra,n;Horo 06Ha:IB:CHJ1H. B 3arro.JIHHIOW:eM necKe IIa:vt:,D;CHbI 5 BeTpO­

rpaHHHKOB, ITOC.JIC,D;HI1:vt: M3 HHX Ha rny6MHC 2,20 M OT ITOBepxHOCTI1, BeTporpaHHI1KI1 

xoporno coxpaHI1JII1 rpaHJ1 JiI TIYCTbIHHbIM 3arap, a 0,D;HH I13 HI1X - "'-IC.JIH006pa3Hbie 

yrny6„"IeHJ15I. Ha rpaHHX 3 KaMHe:vt: BJ/I,łJ;HbI 60.Jiee IT03,lJ;HbIC rIOBpe2Kp;eHJ1H. rpaHy.JIO­

MeTpH"'-ICCKJ1:vt: COCTaB necKa, 3arromrmow;ero 3Ty CTpyKTYPY, TIOKa3aJI Ha rpmry.Jio­

MCTpI1"'-ICCKO:vt: KPI1BOM (p11c. 2), Ha KOTOpo:vr BJ1,D;Ha BhICOKaH CTCTICHb copTI1pOBKI1. 

Cpe,zi;vr caMbIX 60JibllU1X 3epeH HaXOAHTCH, r.JiaBHbIM o6pa30M, 3epHa KBapu;a, MHOr,zi;a 

MaTOBbIC J1, 3Ha-YM'l', no,n;BeprmHeCH 30JIOBOJ1 o6pa6oTKe. li1Hor,n;a norra,zi;aIOTCH 3epHa 

CKaHp;J>IHaBCKJ1X CKaJr, rJI3BHbIM o6pa30M, rpaHJ>ITa. IleCKJ1 CJ1JibHO opnITeMHJ130BaHbI 

I1 6e3CTPYKTYPHbI, XOTH B HeKOTOpbIX :MeCTax opmTeMH no,zi;-yepKMBaeT JIJ1H3006pa3Hoe 

3anera1rne. Ha.Jiw-rvre BeTporpammKOB :vr MaTOBbIX 3epeH KBapu;a CBI1,zi;eTe.JihcTByeT 

o TIOCTYII.JICHJ1J1 MaTepHaJia C TIOBepxHOCTJ1. B TIJ10He CTPYKTypa 06.Jia,zi;aeT cpopMOM 

Y3KOM ,JIJ1H3bI, COC,D;I1HHIOIIJ;CMCR C }KJiIJictMM coce,[.\HJ1X 06Ha2KCHI1V1. li1TaK, 3TO T02Ke 

Mep3.JIOTHaH )KJ/IJTa, no TO.JibKO o6J:.rn:m:eHH3H BAOJib I1JIOCKOCTI1 K.JIJ1Ba2Ka, 3aTIO.JIHCHHaH 

pa3pbIXJICHHO:vt: rropop;o:vr c He60,JibIJ10M np:nMeCbIO ,zi;pyro:vr rropOp;bI. 

3. BOCTO'-IHOC 06r:i:a:m:env1e C nanpaBJICIH18M N - 335°. 3,D;eCb o6rrn:.IB:eHa Mep3.JIOT­

HaH LKI1na B nonepeqHoM pa3pe3e, O:r--ra 3anonHeHa rropo,n;o:vr, noxoEeti Ha rropo,z:i;y, 

3aIIOJIHRI0ll~YIO CTPYKTYPY npe,[\bIJ.];yw;ero ofo1a2KeHv1H (pMC. 3, qJOT. 2). IlecOK 3TOT 

COCTOJ/!T J1CKJII0'1MTe.JibHO J13 3epeH KBapu;a Vi 3aneraeT BBM,n;e I'JibI6. OHM 3aIIO.JIHHIOT 

ropM30HT3.JibHyIO '-IaCTb JiI TIOTOMy ne 1VIOI'JIJ1 rronac'rb C IIOBepxHOCTJ1. BepOHTHO 0HI1 

o6pa30B[lJIHCb Ha MCCTC B pe3J.l1bTaTe rpar·IY.JIHpHOM ,n;e3MHTerpau;J1M I'.JibIO KBapu;:nTa. 

06 3T01VI CBM,D;eTCJlbCTBYCT TaJDKe HC,lJ;OCT3TOK MaTOBbIX 3epeH KBapu;a ,n;pyrHx rropo,n; 

M BeTporpaHHMKOB, KOTOpbI r-rnxo,ąHJIHCb B BbIWCOI1J1CaHHOII BCpTMKa.JibHO:vt: MCp3-

.JIOTHOM JKvrne. 

~MHaMHYCcKan :n xpouonorw-YecKaH MHTeprrpeTau;11H 

rene3li1C OIIVICa.HHbIX BbIIlie )KM.Jl CBH33H C pa3BMTMeM rpyHTOBOfO .Jib,n;a B Be'łHOJ;I 

MCP3JIOTe B I1J1et1eToqeHOB0(1 nepI1rJIHLJ;J13Jib1-IOtf 30He. ll{e.Jrn K.JIJ,1Ba)Ka M IIOBepxHOC'rM 

C.JIOeB no;~Bepnn1cb pacmr,rpernno, nrn: 6naro,n;apH KOIITpaKQlilH nopo,n;bI BO BpeMH cypo­

BhIX 3HM, KclK T1 6Jmro,n;apa pacm.v1peHJ1fO 3aMep38.IOll~C:vr B HlilX BO,lJ;bI H n:arrpaB.JICHMIO 

Hc,pacT,HIHH KpHcTaJrnOB nbga. Bm:1roJJ;apn nonTopmo.w;eMyc;I M3 ro,n;a B ro.n; npou;eccaM 

o6pa30Ba.JiaCb rycTd.H ceTb )KJiI.JI Jib,lW JiI pa3mrna.JIMCb Ji1H"I'eHCJi1BHbie rrpou;eCCbI pa3-

pbIXJICHMH. IIopo,[\a pacna;:i;asracb r-ra r JibI6bL a B MeC':rax MCHee ycToi1qJ1BbIX npo11cxo­

,n;rrna rpm-1ym=i:pHaH ,l.\C3J1HTerpau;11H. Ji13 TBep,n;oro KBapu;MTa B 3TMX 3Qttax 06pa30Ba-
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nacb pbIXc7:::lH rrec'--IaI-rnH nopo,IJ,a. Iloc.rre noTen.rreHHH KJIJ1MaTa ceTb :iKv:!JI .Jib,D;a rrpeBpa­

nr.rrach B ceTb Mep3.JIO'l'HbIX )Kv:!JI. BO.JihllJaH qacTb 3arrOJIHHIOI..I..:(eM rropop;bl - 3TO pa3-

pbIXJieHI-IbIJJI Mep3.JIOTHbIMYI rrpou;eccal\H1 KBapu;vIT V1 TOJibKO He3HffY:V1Te.JibHaH '--IaCTh 

rropO,D;hI norra.rra B )KI1JibI C TIOBepXHOCTI1. TpmrcnopT 1vraTepv1aJia C IIOBepxHOCTM -­

BE:TporpaHI-H1KOB, MaTOBbIX 3epeH KBapu;a J1 3epeH ceBepHbIX nopo,z:i; npOVlCXOp;YI.71 

npe)I{,IJ,e Bcero BBI1p;e CMbIBaHHH. o KOHI'E:Jlli1CfJJIIOKLiJ1Ji1 3l);CCb He MO:IB:eT 6b!Tb peqvr, 

TaK KaK pa3pe3bl HaXO,D;HTCH Ha II.JIOCKOM Bep1m1He. 

Ba:m::Hb1M BOIIpOCOM HBJIHeTCH ycTaHOBJ1em1e BpeMeHI1 cpopMI1pOBaHI1H Mep3.7IOT­

HbIX )KI1JI C1ca.TibI. M3-3a He,IJ,OCTaTKa ITOKpOBHOro rrnar.r..:(a TPY,ll;HO pelllI1Th, C03,D;a.JII1Ch 

JIVi OHJ:1 B nepMI'JIHD;HaJibHOM 30He noc.rre,n;Hero o.ne,n;eHeHI1H I1.JIM HB.JIHIOTCH pe3y.JibTa­

TOM BJIMHBYLH ;::I;BYX .ne,r:rt'-H1KOBhIX 9ITOX. TeopeTw1eCKI1 MeCTOHaxo:IB:,n;eHI1e pa3pe30B 

Ha nepr1cpep1>H1 ,Il,BYX rroc.rre7.J).U1X Jie,n;HMKOBbIX TIOKpOBOB CJie,D;OBa.no 6bI cqI1TaTb rrpa­

BJ1JibHOM TIOCJie,l],HIOIO B03M0)KHOCTb. 

PH,ll OI1MCaHHblX Bbillle cpaKTOB TI03BOJIHeT c,n;e.rraTb BbIBO,ll, qTO Ha CKa.ne ,n;eu­

CTBMTeJ1bHO cyr.r..:(eCTBYIOT ,n;Be reHepau;MI1 )KM.Jl. Ha 3TO yKa3hIBaeT HeO,D;MHaKOBaH 

CTeneHh pa3BMTI1H :IB:MJI B 3arra,n;HOM 06Ha::IB:eHI1I1 no cpaBHeHI1IO C )KJ,IJI006pa3HblMI1 

CTPYKTypRMI1 ,ll;BYX ,n;pyrwx o6Ha:IB:eHI1YI, KOTOpbre 3ano.nHeHbI MexaHJ1qecKJiI pa3pbIX­

JieHIIOM rropo,z:r.o:n ,n;o 3epHa rrepBOHaqaJibHOM Be.JIMqI1I{bI. B HMX I-IaXO)];HTCH KPOMe TOTO 

BeTpOrpaI--IHJ1KM, MaTOBhie 3epHa KBapu;a J1 o6JIOMKM ceBepHbIX rropo,n;. )KMJia 3arra,z:r.HOro 

o6Ha:IB:eHJ1H 3aITOJIHe1Ia MeHee pa3pbIXJieHHOM rropo,n;o:t:1, He co,z:r.ep:IB:aT HJiIKaKOM rrpPl­

MCCI1 MHO½ nopO,D;bI, HM 3epeH, TIO,IJ;Beprm:vrxcH 30JIOBOM o6pa60TKe. IloBpe:IB:;ri;em:-re 

EeTporpaHHJiIKOB )J;OJI)KHO 6hIJIO rrpOI130MTI1 y:m:e B )KI1.Jie, T. e. B c.ne,n;yIOI..I..:(€½ nepMr.JIH­

D;T1aJibHOM 9noxe. IlocTyrrJieHMe .rre,r:i;m1KOBoro MaTepMa.na KpaKoBcKo:n .ne,n;HMKOBO:i1: 

3110XI1 6bI.JIO B03MO:IB:HO TOJibKO B rrepr1rJIHD;Ma.rre, COOTBeTCTBYIOI..I..:(eM cpe,z:r.HeITO.JibCKOM 

.n:e,n;HMKOBOM 3rroxe; TaK CJie,[\yeT CY,IJ;MTb DOTOMY, '-ITO, rrpI1HI1MaH BO BHMMam1e BbICOTy 

CKaJibI, OTJIO)KeHMH 3TI1 He MOI'JIM yu;e.neT OT pa3pymeHMH MX rrpou;eccaMr1 ,n;eHy,z:r.au;MM 

BO BpeMH TOro :IB:e caMoro nepvrr.nHu;MaJia M TIOCJie,r:i;He:n Me:IB:.ne,n;HMKOBOM 3TIOXI1. B rre­

p½rJIHD;MaJibHOM KJIMMaTe 6aJITI111CKOro OJie,r:i;eHeHI1H .ne,n;HMKOBbie OT.JIO:IB:eHMH He 

IVIOr.rrvr TIOKpbITb CKaJibI, a TeM caMbIM He l\10l'JII1 3anOJIHI1Tb Mep3.7IOTHbIX )KI1.JI. 

Bbillie M3JI0)KeHHbie cpaKTbI CBI1,IJ;€TCJibCTBYIOT, KaK Ka:IB:eTCH, O TOM, qTo B rre­

pr1r.JIHD;J18.JibHblX )KMJIOBbIX CTPYKTypc1x CKaJrhI MO:IB:HO BM,D;eTb )];Be reHepau;m1, ½3 

KCI'0pbIX CTap11raH C03,r:i;a.rracb B YCJIODmn;: nepv.rr.naiJ;viaJibHOro KJIMMaTa cpe,n;He­

n:OJibCKOro OJie,n;eHeHHH, a MJ1a,I1rnaH, 6aJITHr1CKOro o.ne,n;eHeHI1H. 

JhnepaTypa. cTp. 7.2 

CrrMCOK M.JIJIIOCTpau;MJ1 

1. CKa.na. Il.nei-'ICTOI~eHOBbie M€p3JIOTH.ble )KJiIJibI B HM:IB:He,n;eBOHCKI1X KBapu;vrTax 

a) łO)KI!Oe o6r--rn?KeHMe Kapbepa. )KvrJI006pa3H3H CTpyKTypa, 06Ha:IB:eHHaH 

B,IJ;OJib TIOBCpXHOCTI1 KJIJ1Ba)Ka: 1. rrnpeHHaH rropo,n;a, 2. )KeJITbIM OplllT€MHO-

BbIM neCOK, 3. BeTporpaHI-Ili1KI1, 4. r.TibI6bI KBapu;wTa 

6) 3ana,n;Hoe 06Ha:IB:e1-rne Kapbepa. Ce'rb Mep3JIOTHbIX :IB:MJI 

2. Cmura. fpaHyJIOMeTpw-recKaH KpI1BRH rropO,D;bI 3aIIOJIHHIOI..I..:(eM Mep3.JIOTHbie 

:IB:J1.TlbI . 68 

l 



182 T A,Il;EYllI KJIJITKA 

3. CKaJia. Mep3JIOTHaJI }IU1Jia B o6Ha:IB:eHJ-U1 BOCTO'·:IHOro Kaphepa 

1. KOpeHHaJI rropo,n;a; 2. 1KeJIThIM OPIIIT€MHOBl:,JM neGOK. 

cI>ororpacp:nJ1 

1. CKaJia. 3arra,n;Hoe 06Ha2Kem1e Kapbepa. CeTb Mep3JIOTHhIX ]KlifJI B Hli11KHe,n;e-

BOHCKli!X KBap~li!Tax 

2. CKaJia. BOCTO'tIHOe 06Ha1K€Hlife Kapbepa. Mep3JIOTHhie ]KMJihl 

3. CKaJia. 3arrO,JIHeHJ1e M€p3JIOTHOM 2KMJI1;,I rJibI6aMM rrecKa 

4. CKaJia. BeTporpaHHlifKM, Haxo,n;Rrn;MeCJI B rropo,n;e, 3arrOJIHRIOIII;e:tł Mep3JIOT­

HYIO ]KJ1JIY łOJKHOro 06JI01KeHJ1JI 

n epeBoa K CrpatueBc1wu 
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