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OT PE)];AKIJ;J1I1 

Ilocne;n;m1e ro,n:bI xapaKTepH3Yl-OTCR 6ypHbIM pa3BJ1TJ1er,1 r1ccne,n;oBaHJ1l'-1 B o6JJaC'I'H 

nepMrJJRIJ;Ma.ribHLix npo6JieM. B pe3yJihTaTe 6ecnpecTaHH0ro yrny6muorn;erocH M Bee 

60.rree TIJJ;aTeJibH0ro aHam13a pR,n;a B0IIP0C0B, CBR3aHHbIX C 3THMJ1 npo6JieMaMJ1, paC'l'€T 

o60CHOBaHH0e y6e:m:p;eHMe o OOJibllIOM 3HR9€HI1J1 BH€Jie,D;HJ1K0B0M cpe,n;bI. BbIJIJ1 ,n;a:m:e 

Bb1CKc13aHb! B3I'JIH,IJ;bI, "9:T0 re0JIOrI1LJ:eCKJ1€ H reoM0pcpo.rrorw-1ecKJ1e pe3yJ1bTaTbI B03-

;n;et'.IcTBMR rrepJ1rJIRIJ;J1aJibH0M cpe,n;bI ,n;am1 60Jibllie pe3yJibTaT0B, BbI3BaHHhIX Heno­

cpe,n;cTBeHH0 0JI€,IJ;€HI1eM. TaKMe B3JIHJJ;b! ormpaIOTCR B paBH0}! CTenem1 Ha pa3Mepax 

BH€JI€,D;HMK0BbIX rrpeo6pa30BaHI1M oca,n;K0B Ji1 peJibecpa, KaK J1 Ha 3Ha'iHT€JibH0 60Jih­

llJJ1X rpam-m;ax pacnpocTpaHemrn nepMrJrn~:vraJibHbIX aB.rrem1i1 rro cpaBH€HMro c rpa­

n1-1u;aMM pacrrpocTpaH€HI1R IlJI€MCT01.l;€HOBbIX K0HTMHeHTaJibHbIX 0Jie;n;eHeHMtL B CBH3H 

C Bbillle CKa3aHHbIM 3aCJIYlKJ1B3eT BHMMaI,U1H ou;eHKa C0BpeMeHH0ro 3Tana J1CCJieA0-

B3HJ1M IL'IeMCT0IJ;eHa, KaK H0B0ro 3Tarra pa3BI1TMH !;)T0I1 0TpaCJIM łWYKM, KOTOpbii1 

,VI0}KH0 cpaBI-n,rnaTb Jlr1lllb C nepvIO,n;0M TI0.8.BJieHMH K0Hu;erru;MM O K0HTHIIeHTaJfoH0M 

OJ1e;n;eHMM. 

Cef.p:rnc HaM cTaH0BHTCH B:CHbIMM MOryrn;ecTB€HHhie reoJiorw-IeCKMe H reo1vmpcpo­

JI0rM-Y:€CKJ1e pe3yJibTaTbI B03,n;e:t'1CTBMH rrep11rJIHIJ;MaJibHhIX RBJI€HJ,1!1. 0 HMX CBM,n;e­

'l'€JibCTBYIOT M0IJJ;Hbie Il0Kp0Bbl rrpo,n;yKT0B BhIB€TPMBaHM5!, 3arr0JIH€HJ1e J1MH ,n;0JIMR 

H K0TJI0BHH, o6ruMpHbie TIJI0w;a,rr,H, r.!0KpbITbie JI€CC0M. B reOMOptj:)O,JI0rH'i€CK0M 

OÓJIHKe pem,ecpa 6pocaIOTCH B rJia3a CBOeo6pa3Hhie cpopMbI lllHp0Kv1X ,IJ;OJU1H, xapaK­

TepHaR acJ!1M€TpI1R CKJIOH0B I1 nep:vrrJIHIJ;MaJihHbie TI0BepxHOCTM Bb!p3BEI1BRHJ1r-I pa3_ 

JH1'-II-IOro Tvma C 0C'ram:.~aMH 6oJree HJIM MeHee BbIC0KMX pe3:vr,n;y2tJibHbIX B03BbilI1€I--I­

H0CTe:tI. 3a npe,u;e.rraMH pacnpocTpaI-IeHMR nocJie,n;Hero o.11e,n;eHHH rocno,n;cTBYIOT no­

BCeMecTH0 JIMlllb PYMI-IbI npe:mHero JI€AHMKOB0ro peJibecpa. B rpam1u;ax BHeJieµ,HM­

R0B0M, rrepJ1r.rrm.3;uaJ1bH0M cpe,)J;J:,I He coxpaHJ1JIMCb TI0JIH0CTbl-0 T3Kn<.:e J1 Te K0MITJieKCbI 

,::f)OpM, K0T0pbie o6pa30BaJIHCb B HHbIX KJIMMaTJ1'-!eCKHX YCJIOBMRX. 

YcnexaMM B :vr3y'-!eHMM nepMrJIRr:t;MaJia 3am-rTepecoBaHbI He T0JibK0 reoJionrn 

Vi reOMOpqJOJIOrMR. Jifccne,n;oBaHMR B ST0M 06.rraCTM 0TKpbmaroT H0Bbie nepcneKTJilBbI 

nepe,n; naJie0KJIMl\WT0JI0I'He:h, IT0'-!B0Be,n;eHMeM 11 rpyH'l'0Bep;ei:rneM, rraJieo6oTaHMKOi:r 

J1 rraJie0300JI0rJ1er1. Oco6oe M€CT0 B rrepMrJI.HIJ;J1HJibH0M rrpo6JieMaTMKe 3aHMMRIDT 

B0Tip0CbI ,n;peBHe:tnne:i'i HCT0pHH "9€JI0Be'łeCTBa. Be,n;b )KJ13Hb qeJI0BeKa B Te~1e1rn:e 

qeJioro pR,n;a snox naJie0JIMTa 6hIJia T€CH0 CBH3aI-Ia C BH€JI€,Il;HMK0B0J1 X0JI0,D;H0M 

cpe;n;ofi. OTcro,n;a, rro B03M0;.KH0CTJ1 IT0JIH0e TI03I-IaHMe 3T0M cpe,n;bI cTaH0BJ1TCR l.fYTb-JIH 

n:e MMIIepaTMBHblM YCJI0BJ1€M npaBMJibI--I0M ycTaH0BKM J1CCJI€,IJ;0Bam-rti: B o6JiaCTM ,n;o­

MCTOPM"I€CKOM apxe0JI0rMM. 3To M €CTb rrpM'-IMH0M yLJ:aCTHR 3Ha<-n1TeJibH0ro K0JIJ1qe­

CTBa apxeoJioroB B rrepMrJIRIJ;MaJibHbIX MCCJIC)J;0BaHMRX, KaK B IlOJibllJe, T3K M B ,n;py­

rux cTpaHax CBeTa. 

J1CCJie,n;oBaHJ1R I--Ia,n; BH€JI€AHMK0BOM cpe,n;oti HBJIRIOTCH npl13IfaK0M M TI0Ka3aTeJieM 

KPJ1TvI'-I€CK0I'0 0TH01ll€HJ1R MCCJI€,Zl;0BaTeJie:tt K 113,n;aBHa rocrro,n;cTBYIOIJJ;HM cxeMaM 

J1 npaKTMK0BaHHOM C ynopcTB0M PYTHHe. B 6opb6e C Tpa,n;HQI10I-JaJII13M0M cneKy JIH­

TMBHbie apryMeHTbl He rrpHH0CHT II0Jib3bI. KoHu;erru;MR nepMrJI.HIJ;J1aJibH0M cpe,n;hI 

c orrpe,n;eJieHHhIM .D;HHaMMLJ:eCKMM co,n;ep:m:am1eM po,n;r1JiaCb Ha rpyHTe Henocpe,n;cTBen-
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HbIX ua6mo,n;eHli1M. IlOIUI'l'.He 3TOM cpe,D;bI npv1HeCJIH Y9:THBO co6paHHbie 06'beKTJi1BHbie 

cpaKTbI, KOTOpbie 6bLJIM 3aTeM 6Jiaropa3yMHO Or(eHeHbI J1 HaH60Jiee npOCThIM 06pa30M 

MCTOJIKOBaHbl. Ha 3TOM ITPMHr(HITe pa3BMJIHCh IT03:IB:e MeTO,IJ;bI HOBOM HayKH. 

Ha OCHOBe HMeI-IHO TaKHX rrpOCTbIX paccy:IB:,n;eHMM, KOTOphIX He 3aCJIOHliIJUf 

«06lr(er1pM3HaHHhie I1CTI1HhI», BhlpOCJia reHMaJibHRH KOHr(eITr(HR rrep11rJI.HQJ1aJihHOM cpe­

,!J;bI. IIpmneJI K He:ił Ba JI e p bI JI O 3 J1 Hb CK 11. IIyTb ero BeJI OT Herrocpe,n;cTBeHHbIX 

1rn6mo,n;eHJ1M pe3yJibTaTOB MexaHw.:recKOro BbIBeTp:vrnam·rn: K rrpOCTOMY J1CTOJIK0Bamuo 

yc.TIOBvii·i:, B KOTOpbIX J1MeJIJ1 MeCTO 3TJ1 RBJieHMR. 

H,n;eR JI o 3 Ji1 H b C K o r o 6bICTpo pacrrpOCTpam-rnacb no BCeMy CBeTy J1 rrpMHRJiaCb 

IIO'-!TbI TIOBCeMeCTHO, Ha PR,Zl;Y C C03,ZJ;aHHhIM MM TepMMHOM «rrepMTJIJIQMaJibHhIM». 

B IIO,Jibille :vr,n;eR 3Ta ,D;OJITO He ,Zl;OQeHMBaJiaCb J1 TOJibKO B nocJie,n;HMe TO,ZJ;bI 6bIJia 

C03HaTeJibHO H3BJie-.:rena J:13 3a6BeHMH. Cocpe,n;OTO-.:reHHbie YCJ1JIJ1H He60JibIIIOft rpymn,1 

HCCJie,n;oBaTeJiefr pa3BepHyJIM ee M rrp:vrnecJrn 3TMM cephe3Hhie Hay-.:rHhie pe3yJihTaThL 

MHoroe npi1xo,n;HTCR o,n;HaKo B03Melr(aTb M ,n;oroHRTb co3,n;aBIIIeeca 3arro3,n;am1e. 

Bo MHOTJ1X 3apy6e:IB:HbIX CTpaHax rrepMrJIRr(JilaJibHaH KOHr(eITr(Mfl B036y,n;11Jia HH're­

pec TaIGKe JII1Illb B ITOCJie,n;Hee BpeMH. Mcc.rre,n;oBaTeJIM, 3aHI1MaIOI.r(liiecR BOnpocaMH: 

B1-IeJie,D;HI1KOBOM 30HbI pa60TaJIH nop03Hb Ji1 ,n;a1Ke HaH6o.rree BeCKMe pe3yJibTaTbI MX 

pa60T He CMOTJIH onpoBeprHyTb MHOTHX ycTapeJibIX B3TJIR,ZJ;OB H rrpe,n;cTaBJieH.liIH: 

o xapaKTepe rr.rre:iłcTOQeHoBo::/1 3rroxr1. 

J13 BbIIlleCKa3aHHOro BI1,ZJ;HO, '-!TO Ha J1CCJie,n;oBaHJ1JI B 06JiaCTJ.1 nepMrJIHQMaJibHOH: 

npo6JieMaTHKJi1 He06XO,Zl;li1MO TIOJIO:IB:I1Tb cepbe3HbIM HaTMCK. Ee BOilpOCbI CJIJ1IIIKOM 

,ZJ;OJiro OCTaBaJIMCb B npeHe6pe:IB:eHJilJ1, HerrporropLĘ.liIOHaJibHOM MX 3Ha-.:reHMIO ,Zl;JIH J1CT0-

pMM IIJieMCTOr(eHa. Ha (I)OHe COBpervreHHOro BbipaBHMBaHMJI 3arro3,n;aHJ1::/1 3apMCOBbI­

BaIDTCJI HOBhie I10Tpe6HOCTJ1. BypHbIM pocT TeMrra J1CCJie,n;oBaHJ1Ilf BO Bcex CTpaHaX 

Bbipa:IB:aeTCJI 3Hat:JMTeJibHbIM KOJIJil-.:reCTBOM nay-.:rHhIX ny6JiliIKar(MM, BJie-.:reT 3a co6o:i1 

o6oco6JieHMe HeKOTOpbIX cner(MaJihHhIX OTBeTBJieHMM, po:IB:,n;aeT HOBbie J1CCJie,n;oBa­

Te.JihCKMe MeTO,Zl;hI J1 HanpaBJieHMH. 3TO, B CBOIO o-.:repe,n;b, C03,n;aeT Heo6xo,n;J1MOCTb 

opraHM3aIJ;T1H MHc:popMaLĘMOHHOro cepBMCa, 3a,n;aHMeM KOTOporo RBJIJieTca 0630p Te­

KYI.r(MX H3BeCTJilM. Il e p J1 r Jl H Q J1 a Jl b H bI M B IO JI Jl e T e H b C03,n;aeTcH C MhICJihIO 

o BbIIIOJIHeHJ1I1 J1M pOJIM TaKoro cepBMCa B IlOJibille. IIepHrJIJir(JilaJibHbie J1CCJie,n;oBaHMR 

Be,n;yTCJI B Halle:ti CTpaHe B HeCKOJibKHX r(eHTpax. I'pynna łiaYt:JHbIX pa60THMKOB, 

J1HTepecyIOrn;MxCJI 3TMMH BOnpocaMM, pacTeT C Ka:IB:,D;blM ro,n;OM, -.:rTo TI03BOJIReT pe,n;aK­

IJ;JiIJiI TIHTaTb Ha,n;e:IB:,n;y Ha o6ecrre-Y:eHMe M3,ZJ;aTeJibCTBa ,n;ocTaTO'-!HhIM KOJII1-.:recTBOM 

MaTepr,rn,rra. 

B Il e p Ji1 r Jl R Q M a Jl b H o M. B IO Jl Jl e Te H e rrpe,n;BH,D;eHhI CJie,n;yIOI.r(.liie OT,n;eJibI: 

CTaTbJ1, MaTepv1aJibl no nepMrJIJIQJilaJibHOM TepMMHOJIOTMM, !Iay-.:rHhie 3aMeTKli1, o630pbI 

co,n;ep:IB:aHJ1JI Tpy,n;OB, peu;eH3I1Ji1 I-1 6M6JIMOrpaq:>MH. 

Ha nepBOM MecTe 6y,n;yT CTaBMThCR CTaTblil 0630pHoro xapaKTepa. OHM ,lJ;OJI:iKHbI 

OTpa:IB:aTb MCCJie,n;oBaTeJibCKJile HanpaB.rrem,m, MeTO,Zl;bI M 3BOJIIOQI1IO rrepwrJIHQMaJibHOM 

J1CCJie,n;oBaTe.JlbCKOM MhICJIM. Co,n;ep:IB:aHJ1e CTaTei1 MO:IB:eT Bnpo-.:reM 0TH0Cli1TbCR l%t K OT­

,n;eJihHbIM npo6Jiel\-IaM, orpaHM-.:reHHbIM B rrpOCTpaHCTBeHHOM, BpeMeHHOM 1iI TeMaTw-.:re­

CKOM OTH011IeHJ1HX. 

YnoMRHYThIM 6ypHbIM pocT TeMna rrep11rJI.fIQHaJibHhIX MCCJie,n;oBaHr1::i1 Be;n;eT Heli13-

6e:IB:Ho K C03,n;aBaHMIO pa,n;a J1H,ZJ;MBJ1,n;yaJihHbIX TepMI1HOB. MaTepMaJibI no TepMl%tHO­

J10rMI1 MMeIOT QeJibIO J1H(I)OpMMpOBaTh O Cylr(eCTBYIOI.r(HX B pa3JIM-.:rHhIX fl3bIKax Tep­

MMHax I1 ,ZJ;OJI:IB:HbI 6y,n;yT co BpeMeHeM TIOMO-.:rb HaJia,n;MTb HeKOTOpbIM rrOp.H,ZJ;OK B 3T0M 

06JiaCTJi1 3HaHHR. 

IlOHRTJ1e Hay-.:rHblX 3aMeTOK He Bcer,n;a .fICHO J,f 0,ZJ;H03Ha-.:rHO. 3aMeTKM, rrpe,n;m1-

,ueH1-Ibie B II e p J1 r Jl JI u; J1 a Jl b H o M B IO JI Jl e T e H e l];OJIJKHbI co,n;epIB:aTb KpaTKMe 

C006lr(eHMH o Bff)KHbIX J,T .lifHTepeCHbIX cpaKTaX, KOTOpbie ne Il03B0JIJIIOT elr(e Ha 60Jie€ 
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Il0JIHhie 0606w;em1JI, OHM ,IJ;0JDKHhI rrpMBeCTM 0IIMCai-rne cpaKTJ1'{eCKOro MaTepr1aJia, 

,n;aTb Herrocpe,n;cTBeHHYIO MHTeprrpeTaI.J;MIO 1-ia6JIIO,n;em:r:ti, a KpOMe Toro ·- o6cy,n;MTb 

B03M0:iKH0CTJ1 ,n;pyr:r1x MbICJIMMbIX TOJIK0BaHMM M yKa3aTb Ha 3Ha-Y:eHHe orr:ncaHH0f0 

cpaKTa B 6oJiee o6w;e:ti rrpo6JieMaTJ1Ke. 

OcTaJihHbie ,n;eJiem,m B IO JI JI e T e H .H He Tpe6yIOT o6'b.HCHeHHM. 

TI e p J1 r JI R r:i; J1 a JI b H bł :M B IO JI JI e Te Hb 6y,n;eT BHerrepv10,n;v1qecKJ1M H3,n;aTeJib­

CTB0M. IlporpaMMa pe,n;aKI:i;M0HHbIX HaMepem1ii 0Tpa:IB:aeT o,n;HaKo TI0Tpe6F!OCTb no 

B03M0LKH0CTJ1 i:rncToro J13,D;aBaHHH H0Mep0B 6IOJIJie'l'em:r. 

Jio,n;3b, ,n;eKa6pb 1953. 



AJib<I>PE,D; HH 
Bpou;JiaB 

3ACJIYrM BAJIEPMff JI03MHbCKoro 
B OBJIACTM TIEPMr JIHII;MAJibHhIX MCCJIE,l.(OBAHM.vf 

Co,n;ep:IB:aHHe 

li1MJI Jl O 3 J1 Hb CK Or O o6m;eH3BeCTHO B Mv!pOBOM m1TepaType. Co3,n;am-1e TCpMnHa 

«rrepJ1rJIJID;J1aJibHblli» He J1C-cieprrbIBaeT ero Y'·IaCTbJI B pa3pa60TKe rreplil:rJIJID;li1aJ1bHhIX 
rrpo6.rreM. Jl03vIHCKJ1 JIBJIReTCR TBOpD;OM KOHI-\enu;J1J1 rn1e:i1:crou;eHOBO:i1 rrepJ1rJIJIIJ;J,1aJlb·· 

HOM 30HbI B EBporre. ÓH ,n;aeT OCHOBbI ,Zl;JIJI rrpocTPaHCTBeHHOro rro,n;pa3,n;enemrn: 3TOM 
301-IbI, BbI,D;eJIReT B HeM o6JIOM0"<IHYIO 30HY J1 yKa3bIBaeT Ha ee 3Ha'-IeHJ1€, JI03HHbCKH 
BblaCHHeT rrpOJ1CXO:IB:,D;eHJ1e IIOKpOBHbIX HarpOM0}K,Zl;€HvIM KaMeHHbIX rJibI6 - rrpo,n;yK­
'l'OB MOP03HOro BbIBeTpJ1BaHMJI - TaK Ha3. «roJio6o:m» B KaprraTax J1 repu;vIHCKvlX 
ropax Cpe,n;HeM EBpOIIbI. Ilpo,n;yKTOM MOp03HOro BhIBeTpHBaHvIJI C'9:MTaeT OH TaICm:e 
HCXO,Zl;Hblli MaTepv1a.rr .rrecca. MHeHHJI, BbICKa3aHHble Jl03HHbCKJ1M O 3HR9:eHI1vI I02KHOi1 
3KCII03J1IJ;J1H, ,n;am-1 OCHOBaHJ1€ )J;JIH pa3BJ1TJ1JI rrpo6JieMbI acv1MeTpJ1J1 CKJIOHOB o6yCJIOB­
neHHOM KJIJ1MaTJ,rY:eCKMMJ1 rrpW-I1i:1HaMJ:1. 

B KR,K,Zl;OW HayKe cym;ecTByeT u;eJibIM pH,[( npOÓJieM, TeM, 11,n;et:1 M MbIC.neiii, KOTOPbI; 

B 0,ZJ;HH rrep110,n;bI HaTIOJIHHIOTCH HOBbIM co,n;ep)KaHJ1eM M B036y:IB:,n;aIOT Bceo6m;r-r:?'r HHTe­

pec, B ,n;pyrr1e :IB:e - 6.JieKHYT 1i:I He3aMeTHO M,D;YT B 3a6BeHvre. TMTII1"!HbIM npMMepOM 

TaKOM nepeMeHLIMBOCTI1 cy,n;e6 B o6JiaCT1i:I reorpatj:)J1H 1i1 reOJIOr:vIJ1 HBJIHeTCH npo6Jiervra 

rr€pMr JIJIIJ;MaJI a. 

IlepBbIM rrep:wo,n;OM pacu;BeTa 9TOH npo6neMbI 6bIJI1i:I rO,n;bI 6JIM3KMe 1910, ,n;aTbl 

:vre)K;J;yHapo,n;Horo reoJIOrM'-IecKoro KOHrpeca B illTOKrOJibMe :w oprai-i:w30BaHI-IO:ti: B ero 

paMax 9KCKYPCMM Ha Illrrv1u;6epreH, r,n;e '-IaCTb yqacTHJ1KOB MOrJia 03HaKOM1i:ITbCH JIWłHO 

C co;speMeHHbIMJ1 rrepMrJIHu;HaJibHblMvI HBJieHMHMM. 

3TOT nepMO,ll; xapaKTepl13YIOT OLKMBJieHHbie rrpeHJ1H Ha,n; reHe3MCOM CTPYKTYPHbIX 

rpyHTOB, m;e6eHMCTO-KaMeHHbIX npo,n;yKTOB M0p03HOro BbIBeTpMBaHHH 1i:I npoąeccaMH 

COJIM(pJIIOKI.J;'li:IJiI, 

)];pyro:?! nep:r,10,n; OLKMBJieHHoro, MO:IB:HO CKa3aTb CTMXMfrnoro pa3BMTMH nepv1-

r.JIHIJ;1i:IaJibHOVI npo6JieMaTMKM Ha-ciaJICR B TIOCJie,ll;HMe ro,n;br, npe,n;I11eCTByIO~Me BTOpOM 

:MMpOBOM BOMHe. OH rrpo,n;OJILKaeTCH M ,ll;OHbIH€. TeMaTMKa 3TOrO nepr10,n;a pacnmpi:1-

.'IaCb, a qTo Ba:)KHee - OCHOBHO€ BHMMaH:we MCCJie,n;oBaTeJie:tr CTaJIH npvrn.TJeKaTh 

npo6JieMbI ITJieMCTOąeHa. 

J:1MH BaJiepm1 Jl o 3 li1 H b c Ko r o, reorpacpa, reoJiora li1 rro"tJ:BOBe,n;a, rrpocpeccopa 

.ffreJI.lIOHCKOro °YHMBepC!i1TeTa B KpaKOB€ 1) CBJI3aHo C o60MM:W nepMo,n;aM:w O)KJiIBJieH­

HOM ,n;eHTeJibHOCTM B o6JiaCTM J13y'9:eHMH rrepr1rJIJiąMaJibHbIX rrpo6.rreM. 

B 1909 ro,n;y 6bIJia ony6JIMKOBaHa B li:!3,D;aTeJibCTBax IlOJibCKOM AKa,n;eMMvI HayK 

H3B€CTHaH pa6oTa Jl o 3 M H b C K o r o «O MexaHM"tJ:eCKOM BhIBeTpMBaH:WM nec-ciaHMKOB 

B yMepeHHOM KJI:WMaTC». 3Ta pa6oTa, 3HaMeHyIOm;aH HOBYIO 9IIOXY B ,n;aHHO:n OTpacm1 

3HaHMJI, npvIHOCHT q:)OPMYJIMPOBKY HOBOro TIOHHTMH, KOTOpoe Jl O 3 JiI Hb CK l-1 orrpe­

,::i,eJIMJI, KaK «nepJ1rJIHąMaJihHyro cpaąnro». 

1) BaJiepbI Jl O 3 M Hb CKM CKOH"tJ:aJICH BO BpeMH BTOpO:n MHPOBO:n BOMHbI. 
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Ily6JIMKau;:vrn, o K0T0poti M,I(eT pe'-:Ib, BbilllJia M3 ne-qan1, cnyCTH T0JibK0 TPH ro,n;tt 

TI0CJie orry6JU1KOBaHvIH A H ,n; e p Co Ho M 2) ero He MeHee J13BeCTH0M pa60TbI o C0JIM­

C!)JIIOD;liivI, r,n;e 3T0T aBT0p BB0,Zl;J1JI TIOHHTMH «cy6rJIHD;viaJibHOro KJIHMaTa» J1 «cy6rJIH­

u;MaJibH0M cpau;J1v1». ro,n;oM II03LKe 11,n;eH JI O 3 J1 Hb CK Or O HalllJia CB0e 0TpaLK:em1e 

B 6JieCTHID;eM ,Zl;0KJia,I(e, orry6JIMKOBaHHOM B Tpy,n;ax yrr0MHHYT0ro re0JI0rM'-:IeCK0r0 

K0Hrpecca B CTOKrOJibMe (21). OTCIO,n;a BJ1,D;H0, '-:!TO y-qacTMe BaJiepvrn JI o 3 M Hb -

CK Or O rrpe,iwein;amT BT0p0M 3Tarr 3B0JIIOD;MM rrepMrJIHD;MaJibH0M I-:IayKM. Kom.:i;eTpH­

PYH BCe CB0e BHMMaHMe Ha eBporre:wcKyIO BHeJie,D;HJ1K0BYIO 30HY B nepM0,I( TIJieMCTO­

n;eH0BbIX 0Jie,n;eHeHMM JI03J1HbCK!iI orrepe,n;MJI MH0rJ1X 3arra,n;Ho-eBporre:wcKJ1X MCCJie,n;o­

BaTeJieM aKTyaJIMCTW!eCK0M TI0CTaH0BK0M 3T0M rrpo6JieMbI 3). 

«XapaKTepHoi1 -qepro:w nepv1rJIHu;v1aJihH0M cpau;r1v1 RBJIHeTCH MexaHw-recKaH ,n;e3r1n­

Terpa1..J;vm ropHbIX rropo,n; in situ, a Mopo3 npe,n;cTaBJIReT co6oi1 Ba}KHeMlllMM cpaKT0p 

rrepMrJIHD;MaJibH0ro KJIMMaTa» (15 CTp. 12). 
«B nepv1r.JIHI.J;J1aJihH0M KJIMMaTe MexaHW-leCKaH ,n;eHTeJibH0Cb M0p03a ,ll;0lDKHR 

6bIJia yCMJIJiITbCH ,n;o TaK0M CTeneHM, B KaK0M OHa IIpOHBJIHeTCH B coce,n;CTBe JibJ:i;0B» 

(15 CTp. 11). 

IlpMBe,n;eHHbie IJ;MTaTbI, BbI6paHHbie M3 pa60TbI «O MexaHM'-:IeCK0M BbIBeTpvrna .. 

HJ1J1 ... » orrpe,n;eJIJIIOT 0CH0BH0e co,n;ep}KaHMe rr0HHTJi!H nepMrJIJIIJ;JiiaJihH0ro KJIMMaTa. 

JI O 3 J1 Hb CKM BB0,ll;J1T 3,z:i;ech BnepBbie TepMHHbl «rrepv1rJIJIIJ;MaJibHbIM KJIJ1MaT». 

«rrepJ1rJIHu;v1aJibHRH cpau;MR» B CMbICJie HBJieHMM CBJI3aHHbIX C 6JIJ130CTbIO K0HTMHeH­

Ta.JibH0ro Jie,n;HJ1Ka, J1HbIMJ1 CJI0BaMM - pa3BMBaIOID;J1XCH Ha nepv1cpepMM Jie,IJ;HMKOB0t'1 

0ÓJiaCTM. TepMMH ero J1CKJIIO'-:IMTeJibH0 MeTK0 xapaKTepv13yeT CYTb ,n;eJia I1 II03T0MY 

rrpJm6peTaeT B03M0}KH0CTb nrnpoKoro pacnpocTpaHeHJ1H. O6in;errpMHHTbIM o,n;HaK0 

CTaJI 3T0T TepMMH He cpa3y. Ein;e B nepB0M I13,n;aHJ1J1 y-qe6HMKa B O Jl b ,n; 1ll T e 71, -

Ta (33}, T. e. B 1929 ro,n;y, Ha3BaHMe npe,n;JI0}KeHH0e JI o 3 v1 H b c KM M npvIBO,Il;MTCH 

HecMeJI0, B K0Bbl-Y:Kax JiI B CK06Kax (,,periglaziale Biidungen"). Cero,n;HH TepMHH 

JI ·O 3 J1 H b C K o r o II0Jih3yeTCR Bceo6rn;HM npM3HaHMeM J1 yrr0Tpe6JIHeTCH BO BCeM 

MHpe, KaK B reorpaq)M'-:IeCKOM, TaK M re0JI0rJ1-Y:eCK0M JIHTepaType. BeCbMa 0,lJ;HaK0 

Bep0HTH0, '-:!TO 1:faCTb aBT0p0B, K0T0pbie ero ynoTpe6JIHIOT, He 31-JaeT o TOM, KTO 6bI.iI 

TBOpIJ;0M caMoro Ha3BaHMH M CBH3aHH0ro C HMM IT0HRTI1H. IlpJilHTHO 0TMeTMTh, '41'0 

B H0BeM1llJ1X CB0,IJ;HbIX ny6JIMKaIJ;J1RX Bp a Ma Ha (2), T p O Jl Jl H (29), CM J1 Ca (28) 

J1 n e Jl b Te (25) aBT0pbI YII0MHHYTbIX CJ1HTe30B rrpMIT0MHJ1JIM 06 3T01VI cpaKTe J1 no,n:­

'-IepKHYJIM 3acJiyrr1 JI O 3 JiI Hb CK Or O B KpaTKJ1X, HO co,n;ep:acaTeJibHhIX CJIOBax. 

B pa6oTe «O MexaHH'-:I€CK0M BbIBeTPMBaHJ1M ... » JI o 3 H H b C K J1 onpe,n;eJiliLTI 

na3Bam1e I1 ):\aJI rrepByIO xapaKTepMCTMKY cpaKT0p0B, ,n;e:i1CTBYIOID;JiIX B rrepv1rm=r­

riyraJibH0t'1 30He. Hav160Jiee BaLK:HbIM cpaKTOpOM eCTb 3,n;ecb M0P03, a pe3yJibTaTOM 

2) Ero MbICJih 6bIJia II0HHTa Ha,n;Jie:acain;MM o6pa30M T0JibK0 no JiICTe'-IeHJiH1 Tp,r,n:-­

n;aTJ1 JieT, TO eCTh BO BT0po:w c:pa3e pa3BMTJ1H nepMrJIHIJ;HaJibHbIX rrpo6JieM. B 3T0l\I 

3clKJIIO'-:IaeTCH npM-Y:MHa oco6eHH0ro 3aMHTepeC0BaIIMH 3arpaHMu;e:i1 pa6oTaMM Hamero 

C0OTe'łeCTBeHHMKa B C0BpeMeHH0CTM. OHM M3y'-:IaIO'rCH, Ha HMX CCbI.JiaIOTCR '-:IaCT0 

Jil C RBHbIM rrpM3HaHMeM. TeM 6oJiee CTÓMT HaM cero,n;HH npI1TI0MHMTL M o6cy,n;MTb ero 

pa60TbI C T0'-:IKM 3peHMH C0BpeMeHH0M nepMrJIHIJ;r1a.nbH0M HayKM, H6o 3TY «C0BpeMeH­

H0CTb Cl1rHaJIJ13I1poBaJI J1 HaMeTMJI HaM .JI O 3 I1 H b C K J1 B CB0MX Tpy,~ax, K0T0pble 

B CB0e BpeMH He BCeMM ,n;ocTaT0'-:IH0 ou;eHHJIMCb. 

3) MbI 3,n;ecb MMeeM BBM,IJ;Y YT0'-:IHeHMe npo5.neMbI C T0"łKM 3peHI1H KJIMMaTM'-:IeCKH 

npe,lJ;0IIpe,n;eJieHH0M rrepvrrJIHIJ;J-:Ia.JibH0t'l 30HhI, T. e. B TOM CMbIC,rre, B KaK0M MhI ee 

IlOHMMaeM cero,n;HB:. reHeTM'-:IeCKMe 3JieMeHTbI MOp03H0ro BbIBeTpMBa:HM.fI B HeK0T0pbIX 

0TJI02KeHJ1HX J1 cp0pMax TIJieMCTOIJ;eHa EBpOilbI 6bIJIM pacn03HaHbI ern;e ,n;o BhlX0p;a 

B CBeT ny6JIJ1Kau;:i:1J1 JI o 3 Ji1 H b C K o r o. 

Ilo ,n;aHHbIX T po JI Jl H (28) YTI0MMHaHMH 06 3T0M TI0HBMJIJ1Cb B AI-IrJIJiIM y:m::e 

B 1866 r. (in;e6HeBbie cpopMau;v1v1 Tv.ma Head. Rubble drifft), B A1v1epHK~ 

B 1881 r. (B. K e pp), B repMaHJ1J1 - B 1895 r. B JI a H K e Hr op H) 
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ero ,n;eHTeJibH0CTJ1 RBJIHIOTCH KaMem1CTbie TIOKp0BbI ( «rOJI060)KJ1») I1 ,n,pyrMe CK0nne­

HMH I.l4e6eHJ1CTO-KaMeHH0ro :11mTep:t-:1aJia. Om1 rrpe,n;cTaBJUIIOT co6oi1 nepI1rJIHIJ;MaJibHYIO 

tj)au;r1ro MeXaHJ1qecKoro BbIBeTpJ1BaHJ1.H. BepIIIMHHbie KaMeHMCTbie TI0Kp0BbI J13yqMJI 

Jl O 3 H H 1-, CK H rJiaBHbIM o6pa30M B ropraHax, CB€HT0Kp:IB:I1CKI1X ropax 1i1 Cy,n;eTax. 

B T0M-LKe pa6oTe (1909 r.) JI o 3 J1 Hb CKM o6paTJ1JI BHJ1Mam1e Ha 3aBMCI1MOCTb 

Mexam:1qecKoro BbIBeTpI1BaHJ1.H OT 3KCII03MD;J1J1 ropHbIX CKJI0HOB. IIpI1BO,lJ;H rrpHMepbI 

H3 CTOJIOBbIX rop J1 ropraHOB 0H IlHIIIeT: «HaJ160Jiee 3HeprMqHaR Mexam1qecKarr 

~eHT€JibH0CTb M0p03H0ro BbIB€TpHBaHJ1H rrp0RBJIR€TCH caeteris paribus Ha rrpv16m·r-

3I1T€JibH0 IOLKHYIO 3KCil03J1IJ;I1IO» (15, CTp. 7). «B TO BP€MH, KaK Ha ceBepHbIX CKJI0-

Hax CHer CKopee xpaHJ1JI CKa.JII1CTOe JI0:IB:e, IO:IB:Hble CKJIOHbI BCJie,1J;CTBI1e 0'9:eHb 

-..:iacToro nepeTar1BaHJ1R u 3aMep3aHMH cHera 6ecrrpecTaHHo rro,n;BepraJII1Cb Mexam,1-

"-ICCK0M ,n;eaTeJibH0CTJ1 M0P03a» (15, CTp. 11). 
3TOT J1CCJI€,1J;OBaT€Jib OT,n;aBaJI ce6e TaK:IB:e 0TqeT B 3aBHCHMOCTJ1 o6pa30Bamrn: 

B€PlllJ1HHbIX KaMeHI1CTbIX CKOTIJI€HJ1M OT ycTo:wqJ1BOCTJ1 MaTepnaJia r0pHbIX rropo,n; Ha 

,n;eaT€JihH0CTb BbIBeTpI1BaHHR. IIepe,n; ero 30PKI1M BHJ1MaHI1eM He M0r YCK0Jib3HYTb 

cpaKT, cero,n;1-rn 06I.l4e J13B€CTHbIM, "9:T0 KaMeHMCTbie Il0Kp0BbI - «rOJI060)KI1» - CBfl-

3aHbI C TBep,n;bIMJ1 ropHbIMI1 rropo,n;aMJ1. CTOMT npI1BeCTI1 B u;eJIOCTI1 OTpbIBOK, IlOCB5I-

1qeHHbU1 3T0MY B0rrpocy B pa6oTe JI o 3 J1 H b C K o r o B BM,D;Y ero 6oraToro co,n;ep­

}KaHM.H: 

«KaK B ropH0M u;errM fopraH0B B KaprraTax, TO""IHO TaK ::IB:e J1 Ha BCe:i1 rrepI1cpepM:r1 

ceBepHbIX -Y:€TB€PTMqHbIX Jib,Il;0B nepMrJIHu;J1aJibHYIO cpau;mo Mexam,rqecKoro BbIBe­

Tp:rrnam1a MOLKHO B HaCT0.HI.l4ee BpeM.H o6Hapy::IB:MTh TOJibKO B HaM60Jiee YCT0Mt.II1BbIX 

rropo,n;ax, a MM€HH0 B HaJ160Jiee TBep,n;bIX rrec-Y:aHMKax J1 KBapu;MTax (3a MCKJIIO'l'..JeHMeM 

rpaHMTa JiI ,Il;M0pMTa B O,n;eHBaJib,D;e). B MeHee YCTOMqMBbIX ropHbIX rropo,n;ax B pe-

3YJibTaTe rrpou;ecca M€XaHJ1"9:eCKOro BbIBeTpMBaHM.H o6pa3oBaJIC,H rJiaBHbIM o6pa30M 

Kpa:nHe J13MeJibqeHHbIM MaTepMaJI, K0TOPbIM Il03:IB:e u;eJIHK0M IT0KpbIJia pacTMTeJib­

H0CTb, M T0JibK0 B HeMH0rMx cJiy-Y:aRx, KaK Hanp. B TaK Ha3. rubble drift B IO::IB:H0J1 

0KOHeqH0CTJ1 AHrJIMJ1, MaTepMaJI 3TOT M0::IB:HO pa3JIJ1qJ1Tb OT 6oJiee TI03,1J;HMX npo,n;yK­

T0B BbIBeTpMBaHMR. BJiaro,n;apa 3T0MY rrepMrJIHu;MaJibHa.H cpau;MR MexaHJ,1'-IeCKOI'0 

BbIBeTpMBa:HMR coxpaHMJiaCb ;n;o cer0,IJ;HRIIIHero ,Il;Hfl JIJ1Illb B cpe,n;e HaM60Jiee TBep,IJ;b!X 

ropHbIX nopo,n;, TaK KaK B pe3YJibTaTe rrpou;ecca BbIBeTpMBaHMH Ji13 HHX o6pa30Ba­

J1J1Cb KPYIIHbie I'JibI6bI, a KOJIMqeCTBO MeJIK0ro MaTepI-:mJia 6bIJIO TaK HH'ITOLKH0, qT0 

½X H no HbIHelllHee BpeM.H He M0rJia Il0KpbITb pacTMTeJibH0CTb. BcJie,IJ;CTBMe 3T0r0 

Harp0M0::IB:,D;eHJilH npo,n;yKT0B rrep:vrrJIRIJ;Jil3JibH0ro BbIBeTpHBaHH.H OHM no,n;BepraJIMCb 

BJIMRH:r.1:IO M0p03a J1 B IlOCJieJie,D;HMK0BYIO 3noxy. XOTH MexaHM"-I€CKaH ,n;es=rTeJibH0CTh 

M0p03a 6bIJia B 3T0 BpeMR HecpaBHeHHO CJia6ee, o,n;HaKo el.I4e M no ce:n ,n;eHb 0H<l 

co,n;e:tiCTByeT ;n;aJibHeMIIIeMy pa3,n;po6JieHMIO ropHbIX nopo,n;» (15, CTp. 14). 
CJie,n;yIOllWH ny6JIMKaIJ;M.H JI o 3 I1 Hb c Kor o (21) II0CB.HI.l4eHHaH rrepMrJIHIJ;MaJib­

Hbil\1 BonpocaM - 3T0 ero ,l;OKJia,n; Ha Me::IB:,n;yHapO,lJ;HOM reoJIOrM-Y:eCKOM K0Hrpecce 

P, CT0KrOJibMe, ony6JIMKOBaHHbIM B 1912 r. B Tpy,n;ax KoHrpecca. Pa6oTa 3Ta 3Ha­

MeHyeT ,n;aJibHeMlllMM mar Bnepe,n; Ha IIYTJ.1 pa3BMTJil.H nepMI'JI.HIJ;MaJibH0M npo6JielVIa­

TMKJil. B cyl.I4HOCTJ1 YTI0MRHYTbIM ,Il;OKJia,n; 0Tpa::IB:aeT IlOJIHYIO nepMrJIRIJ;MaJibHYł0 KOH­

n;ern:~M!O JI o 3 J1 H b C K o r o. 3To CMHTe3, B KOT0POM aBT0p OTIMpaeTCR Ha ropa3;n:o 

6oJiee 6oraT0M l\1aT€pMaJie B oco6eHH0CTJ1 Ha M3yqeHJ1J1 «rOJI060:IB:eM» KapKOH0ill, 

Ba6efr fypbI M ;n;pyrMx rop. O63opHaa KapTa (pHc. 1) reorpacpMqecKoro pa3Mern;emm 

npo,n;yKT0B MOp03H0I'0 BhIBeTpMBaHJ1.H oTqeTJIMB0 0Tpa:IB:aeT MX CB.H3b C rpaHi:1u;ei1 

,n;peBHero OJie,n;enemur. ABTOp I-Ia3bIBaeT BepIIH1HHbie «r0JI060:tKbR» cpe,n;He:t'r EBpOn:bI 

peJIMKTaMM .1J:e,n;m1K0BOM: 3TI0XM ½ YTBep:IB:,n;aeT, "9:T0 OHM MOr.TIM o6pa30BaTbCR TOJ1bK0 

B X0,JI0,D;H0M KJIJ1l\1aTe :noro neptto,n;a. OH TIPHB0,ll;MT c.J1e,n;y1ou~He ,Il;0Ka3aTeJibCTBa: 
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IIpo,n;yKTbI MOp03HOro BbIBeTpvrnamuI pa3BJ1TbI Ha IIOBepxHOCTTI ,n;peBHero ,ll;0Jie­

,L(HI1K0B0ro (TpeTI1'·IHOro) peJibecpa, 3HR'-H1T OHM o6pa30BaJIMCb II032Ke qeM caM peJibecp, 

T. e. II0CJie TpeTI1q110ro rrep:v10,n;a. B 3T0M cpaKTe JI O 3 li! H h CK li! BM,lJ;liIT ,lJ;0Ka3aTeJih­

CTB0 HMLKicieM rpamnJ;hI MX B03pacTa. Bepxmoro rpaHm.:i;y 0H ycTaHaBJIMBaeT Ha 0CH0·­

BaHMM ,n;pyrMX cpaKTOB, a liIMeHHO: 0BJia,n;eBaHMH yqacTKaMM roJI06o:>Ke:i1 pacTnTeJib­

H0CTbIO IT0CJieJie,D;HMK0BOro rrep110,n;a M OTCYTCTBMH OOJihlllMX CK0ITJieHMH rrpo,n;yKT0B 

.M0p03HOro BbIBeTp:vrnaHMJI B Jie,D;HMK0BhIX uyipKax M ,n;pyrMx cpopMax Jie,n;HMKOB0M 

3p03MM (3TOT IIOCJie,D;HliIM apryMeHT Tpe6yeT cero,n;HH I1H0M cpopMyJIMp0BKH). 

B rpaHMTax KapKOH0lllCKMX rop - paccyIB:,n;aeT ,n;aJihllle Jl O 3 M H h C KM -

BepxHHR rpaHm.:i;a o6pa30BaHMR rJibI60Bo-rn;e6eHMCTOro MaTepttaJia 0Tpa:>KaeTC.H 

B ,n;ByX30HH0CTM npo(pMJIJI rrpo,n;yKTOB BhIBeTpMBaHMJI. B HMLKHe:n 30He rrpocp:vrnn 

Haxo,n;MTCJI rpy6oo6JIOMOqHbIH MaTepMaJI, 3HaqMT - rrpo,n;yKT MexaHv1qecKoro BbI­

BeTpv1BaHvm; B Bepxnei1 30He - rJIMHa, o6pa30BaBII1RHCJI B pe3yJibTaTe pa3JI01KeH:nH 

tj;)eJib).];lllITaTOB, 3HaqMT - rrpo,n;yKT IT0CJieJie,D;HMK0B0ro XI1MMqecKoro BhIBe'rp:VIBaHMR. 

J13 3T0ro CJie,n;yeT, '-!TO C M0MeHT0M II0TenJieHMJI KJIMlVIaTa B K0HIJ;e Jie,n;HMKOB0tt 3II0Xli1 

HCl'..le3JIM YCJI0BMJI crroco6cTBYIOliJ;He o6pa30BaHMIO rOJI06o:>KeM. 

B CBOeM ).];OKJia,n;e Ha CT0Kr0JibMCK0M re0JI0rMLJeCK0M K0Hrpecce Jl O 3 li! H h C K H 

06cy2K,n;aJI TaKLKe pOJib BeTpa B K0MIIJieKce rrepMrJIJIIJ;MaJibHbIX cpaKT0pOB. Cyxoti: 

KJIHMaT 6JiarorrpMJITCTByeT ,n;eJITeJibH0CTM .BeTpa. BeTep BbI,lJ;yBaeT MeJIKMe qacTMIJ;bI 

ropHbIX rropo,n;, HM'-IT0:IB:Hhie 0CK0JIKM, K0T0pbie o6pa3yIOTCH B Tel.feHlife npor.:i;ecca 

:MexaHJ1qecKoro BbIBeTpMBa!-IMR. «BeChMa Bep0RTH0» - ITMilleT aBT0p «qT0 ITbLJib, 

K0T0paa ocaLK,n;aeTCJI B m1,n;e 30.TIOBOro Jiecca B,D;0Jib IOLKH0ro KpaJI K0H'I'MHeHTaJibH0ro 

.ne,n;:m1Ka, rrpoMCXO,ZJ;MT B HeMaJI0J1 CTefie:f-H1 liI3 MeJih'-łattlllJ:1X qacTMIJ; rrpo,n;yKT0B rrepM­

I'JIJIIJ;:Vi3JibHOI'0 BbIBeTpvrnaHMJI rrp:vmecem:IbIX BeTp0M» (21, CTp. 1048). B '.)TOW cppa3e 

JI O 3 J1 H h C K J1 J13JiaraeT Ba)KHbI}l B3r JIJI,ZJ; O reHe3MCe Jiecca H ee CBJI3H C rrpOIJ;eC­

ca:MM nepr1rJIRIJ;I1aJib!-Wro BbIBeTpHBmnrn. ,n:ecpJIRIJ;liIOHHaJI ,n;eRTeJibH0CTb BeTpa HMeeT 

ern;e ,n;pyroe BaLKHOe 3Ha-Y:eHHe, KOT0poe JI O 3 J1 Hb CKM Cf)OPMYJIHpyeT B ,n;aJibHei1-

rneM: I'py6oo5JIOMO"IHbie rrepHr.nRr.:i;vraJibHbie CKOITJieHHJI KaMerrnoro MaTepMaJia BeTep 

0qJ1rn;a.rr II0JIHOCTblO OT MeJIK0-t:1 cppaKL(J1J1 rrpo,n;yKTOB BbIBeTpMBaI-IMJI TaK, '-:ITO 3ace­

.neHJ1e 3TMX CK0IT.TieHJ1H pacTMTeJibH0CTbłO B II0CJieJiep;HMKOBbIM rrepM0,lJ; M0rJio rrpo­

,LJ;BHraTbCR JIJ111Ib 0'-IeI~Ib Me,DJieHH0 J1 He 3aBepllH1JIOCb ,n;o cero,n;HRillHero )];HR» (21, 
CTp. 10•18). 

B ,lJ;0KJia,n;e, o K0T0p0M r1,n;eT pe,Ih, Jl o 3 H Hb CK JiI o6paTM.TI BHHMaHMe Ha HeK0-

T0poe o6cTOJITeJihCTBO, K0TOpbIM OH paHhIIIe He 3aHMMaJICJI. 3TO cpaKT cyrn;eCTB0BaI-B1H 

RepllIMHHbIX II0Kp0B0B o6JIOMO'-IHOro MaTep:t1aJia 3a rrpe,n;eJiaMM ero rrep11rJIHIJ;MaJibH0ir 

30HbI, a MMeHH0 B II:t1peHeJIX, B ropax PMJia Ha BaJIKaHCKOM IIOJiy0CTPOBe. J,fa 3T0ro 

tpaKTa 0H 3aKJIIO'-łaeT, '-!TO MexaHJ1qecKoe BbIBe'rpMBaHHe B Jie,ZJ;HMK0BYIO 3IIOXy ,n;o­

CTMraJio MaKCHMyMa B Herrocpe,n;CTBeHHOM 6JIM30CTJif K0HTl1HeHTaJibHOro Jie,n;HMKa, 

o,n;HaKo He Ji!CKJIIOqeHO ero IIIMP0K0e pacrrpocTpaaeav1e B BbIC0KMX ropax, XOTJI rrpo­

I~ecc 3TOT rrpRBJIJieTCR TaM B 6oJiee cJia6oi1 cTerrem1. 

B 06ev1x CB0HX nepHrJIRIJ;HaJibHbIX pa6oTaX JI o 3 J1 Hb CK H ocrrapMBaeT Te3HC 

A H ,n; e p Co Ha (1) o 60JiblllOM 3Ha'-łeHMM C0JIMq)JIIOKIJ;MM B YCJIOmrnx rrepttrJIRIJ;MaJih­

HOro KJIMMaTa. .Il:JIR Jl O 3 M Hb CK Or O OCH0BH0M xapaKTepH0H qepTOi1: rrepMrJU!-

1~:V:taJibH0M cpe,D;bl JIBJIReTCJI MOp03H0e BbIBeTPMBaHMe. OH HMr,n;e He BM,ll;MT CJie,D;0B 

ÓOJiblll0ro nepe,n;BMJKeHMJI Mace, KaMeHHbie rJibIÓbI 0CTaIOTC,ff Ha MeCTe B K0T0P0?I 

rrpor.:i;eccbI BbIBeTpMBaHHJI 0T,n;em1JIM MX OT MaTepMHCK0M rrop0,ZJ;bI. 

B 3TMX rrepBbIX rrepHrJIJIIJ;MaJihHbIX Tpy,n;ax JI O 3 M Hb CK H He YII0MHHaeT 

c 3HaqeHMM rJiy6oKo rrp0Mep3a10rn;ero cy6cTpaTa (Bel'..J:HaJI Mep3JIOTa). He C03HaBam1e 

3HR'IeHJ1JI 3TOro JIBJieHMJI MelllaJI0 eMy rro1vmpli1Tb H corJiaC0BaTb K0HIJ;€ITIJ;MH Mexa­

HM'łeCK0ro BhIBeTpMBaHMH J1 yCMJieHH0ro rrpor.:i;ecca rrepeMern;eHHH Mace. 
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IIpo6JieMaTHKa JJ;B;jl:X 0CH0BHbIX rry6,JIJ1Kaąw:i1 Jl o 3 J1 H h C Ko r o II0CB.Hru;eHHbIX 

crre1.v:-rnJibH0 rrepvrrJIRu;J1aJibHbIM norrpocaM 6brna 6oJiee rro,J:Ęp06Ho J13JI0l'KeHa Ha rrpe­

~hI,n;yru;wx CTpaHHu;ax 3T0M CTaTbJ1. IIy6JIJ1Kau;MM 3TH J1MeIDT 6eccrropHO H:1M60JICe 

necK0e 3HR'--Ietrne, TaK KaK B HHX C0,J:Ęepl'KYITCH r.rraBHbIM 0CT0B rrepJ1rJIHll;MaJibH0W 

K0Hu;erui;MM aBT0pa. M1v1eeTCH 0,n;HaKo He Ma.rro ,J:Ępyr11x rreqaTHbIX TPY,!ĘOB JIJ1Ó0 

00,Tiee MeJIKMX 3RMeT0K Jl O 3 J1 H b C K O r O II0CB.HUJ;eHHhIX reo.rr0rJ1JiI J1 reoM0p<p0JIO­

rHli1 Jie,J:ĘHJ1K0B0M 3II0XJ1, B K0T0pbIX M0iKH0 Ha-t'ITJ1 p.H,n; 3aMeqam,ri1 liI MbICJieit H3 

rrep11r JI.Hll;J1aJibHbie TeMbI, 

Jif TaK HanpMMep B 0630pH0M CTaTbe IT0CB.Hru;eHH0M: qeTBepTJ1qHbIM 0TJI0JKeHHHM 

6. ran11u;J111 (12), 113,n;aHH0"ii eru;e B 1907 ro,n;y, T. e. ,J:Ę0 orry6JI1i1KOBam1a Te3Hca 

«o nepHrJI.Hll;lilaJibH0M <pau;MJ1 BhIBeTpJ1BaHvrn», Jl O 3 J1 H h CK :H rrpMB0,!ĘHT J13BeCTH0e 

n To BpeMH no,n;pa3,n;eJieHJ1e qeTBepTwrnoro rrepMo,n;a (rrpe,J:ĘJIOiKeHHOe A. Jl o M -

H J1 ll; K J1 M) Ha Jre,n;HMK0BbIM, rryCTbIHHbI-t'!, CTeIIHOM .1iI aJIJIIDBMaJihHbIM rrepli10,lJ;hI. Bene)]; 

1a TeM 0H ;a;o6aBJIHeT: «IlyCTbIHHbI-t'I Ji1 CTerrH0M rrepH0,Zl;bI 6hIJIJ1 0T,n;eJieHbI i'l:PYr OT 

;r:i:pyra He B xp0H0JI0rv1qecK0M, a B rrepByID oqepei');b - B np0CTpaHCTBeHH0M 0TH0-

rueHMH» (12, CTp. 377). B YII0M.HHYT0M TPY;a;e Jl o 3 M Hb c K .liI TI0JIHOCTbID pa3,n;emieT 

B'3rJI.H,!ĘbI Ty TK o BC Kor o (31) o rJI.HI..J;J-'!aJibH0M npov1cxo2K,n;em-:u1 Jiecca H TIPlil 3T0M 

c,nyqae pa3m1BaeT co6cTB€HHYIO K0Hu;erru;i:110 o reHe3:nce, reonorMqecK0M B03pacTe 

H I'€0MOp(pOJIOrJi1qeCKOM 3HR'--IeHliU1 uTiecca 6. I'o.JIMll;MM. 

J,13 ,n;pyrMx pa6oT .JI o 3 JiI Hb CK or o, B KOT0pbIX aBT0p KacaJICH rrepliII'JIHD;JilaJib­

HbIX B0TIP0C0B, He06XOl];HMO nepeqMCJIJiITh c.rre,n;yroru;v1e: Ha TI0JibCK0M H3bIKe -

.,Glacjalne zjawiska u brzegu północnego dyluwium wzdłuż Karpat i Sudetów" 

(1908 r.), ,,Miejscowe dyluwium Karpat" (1925 r.). Ha tteMeI..J;K0M .H3hIKe - ,,Riesen­

gebirge und Tatra" (1910 r.), ,,Quartarstudien" (1910 r.), ,,Der diluviale Nunatak 

des polnischen Mittelgebirges" (1909 r.), ,,Quartargeologische Beobachtungen und 
Betrachtungen aus Schweden" (1912 r.). 

B cTaTbHX orry6JITl1KOBaHHbIX B 1907-1909 roi');ax 3ac.rry.tKrrnaeT BHJi!MaHvrn: 0CBe­

rn;enwe B0Tipoca o npoMCX0LK,D;eHHH '-I€TBepTHLJHbIX 03ep Ha TeppHT0pnli! 6. ramn.1;.i1:r1 

(10, 11). Y:IBe B TO Bpe:M.H Jl o 3 H Hb CK H Bbipa3VIJI MHem1e o T0iVI, "C:IT0 He60Jibllili!C 

03epu;a Ha rrecqaHHCTbIX paBHHHaX B 6accer1He p. CaHa o6pa30BaJH1Ch rJiaBHbIM 

o6pa30lVI Ha MecTe pacTaHBillliIX I'JibI6 MepTBoro MaTepHK0B0ro Jib,n;a, a T0JibK0 '-IaCTb 

HX B pe3yJibTaTe ,n;ecpJI.H~liIOHH0M ,n;e.HTeJibH0CTliI BeTpa. B 3Tli1X K0TJI0BMHKax pac­

II03HaJI 0H TaKHM o6pa30lVI 30JIJiliI„ T. e. IIOCJieJiei'];HMKOB~Ie H B T0-)Ke BpeMH rrepvtrJIH­

IJ;r1aJibHbie c_popMbI. KcTanr, Heo6xo;ąli.lMO Ha $TOM MeCTe yrr0MRHYTb 'iTO B Hei');aBHU­

H3,ZJ,aHHbIX pa6oTax r a JI li1 u; Kor o (6) H A. K a .TI h He T (8) 3TH aBT0PbI CTapaIDTCJl 

,Zl;0Ka3aTb li1CKJIIOqJi1TeJibH0 rrepMI'JI.HI..J;:riaJihH0e rrp0li1CX02Ki'];eHMe K0TJI0BMH0K TaK0ro 

Tl1IIa (TYH,Il;P0Bbie 03epHbie 6JII-Oi'];I..J;a, o6pa30BaBUIVIeCH Ha MecTe pacTaHBlliJ1X JU1H3 

rpyHT0B0I'0 Jlb,ZJ;a B YCJI0BH.HX perpeCCli.lM Be'iH0M M€p3JIOTbI). 

AKTliIBH0CTb Jl o 3 J,I Hb CK or o B o6JiaCTliI rrepHrJIJID;liiaJibH0M TeMaTli!KJ1 rrpe­

pbIBaeTC.H B 1912 r. B TeqeHMe p.H,n;a JieT ero yBJieKaJIM rrpo6JieMbI reonorvm 6onee 

,n;peBHJ1X reoJiorv1qeCKJ1X rrepJ10i'];0B, rrp06JieMbI BYJIKaHM3Ma, TeKT0HliIKJ,I J1 rrpMKJiap;H0it 

reonorJ1M. O,n;HaK0 C M0M:eHT0M rrpH3bIBa Ha Ka<pe,n;py Il0<-IB0Bei');eHttH KpaK0BCK0ro 

YHHBepCJ1TeTa B03Bparu;aIDTC.H npeiKHMe 3aJ1HTepecoBaHJ1.H M3JIID6JieHHOH npo6JieM0il. 

B 1933 r. BbIX0,D;HT J13 neqaTM pa6oTa o nepttrJIHI..J;J1a.JibHbIX <papMax rpyHT0B, 

TT0CB.Hru;eHHa.H MeM,n;y npoqJ,IM rrpo6JieMe 3ara,n;0":IHbIX <pOpM liI3BeCTHbIX B cy6apKTJ1-

'-IeCKOM 30He TI0i']; Ha3BaHJ1eM palsen, thufur liI «6yrp0B». Bo BpeMJI CB0HX MH0ro­

'lMCJieHHbIX 3KCKYPCliIM B rrp:vm:aprraTCK0M pa:ti0He Jl O 3 J1 H h C K H BCTpe"C:IaJI TaKwe 

3eMJI.HHbie 6yropKM B 0KpeCTH0CTHX 2Ktt,n;aqOBa J1 CTpblfl, a B 6acce-nHe Byra -
I3 0KpecTH0CTJ,I Pa,n;3ex0Ba. 
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ABTOp cpaBI-nrnaeT 3TJ-1 6yropKv1 c c:pOpMaMM cy6apKTWieCKJ1X rpył]:TOB M B pe-

3YJibTaTe npMXO,IJ;MT K 38KJIIO'·łeHJ1IO, "ITO B npMKapriaTCKOM paMOHe I1 B 6accet'.n-F~ 

Byra OHM RBJIRIOTC.ff peJiliIKTaMM coxpaHMBIIH1MI1CR C BpeMeH, B KOTOpb!X rocnO,)WTBO­

BaJI 3,n;ech KJIJiIMaT nepI1rJIRI.J;JfaJibHOM 30HbI. BBM,D;Y TOro o,n;r-raKo, "ITO HeKOTOpb!e 

CKOITJieHMR 6yrpoB J-IMeIOT xapaKTep 0-Y:eHb CBe:IB:MX c:popM, MX c.rre,n;yeT C"IMTaTr:, 

COBpeMeHHbIMI1. ,II;pyrHMJ1 CJIOBaMH nepMrJiau;liiaJibHaa ::moxa rrpO,IJ;OJI:IB:ae'rCa B HeKO­

TOpbIX MeCTax ,IJ;O HalllJ1X ,IJ;H€}1. 3TH MecTa - KaK IIOJiaraeT JI o 3 J1 I-I b C K I1 - co­

cpe,n;OTO-Y:eHbI rJiaBHbIM o6pa30M npr1 yeTbRX KaprraTeKMX ,IJ;OJIHH, TO eeTb Tal\r, ni;e 
XOJIO,IJ;HbIH B03,Il;YX rop eTeKaeT Ha rrpe,n;ropHyIO III13MeHHOCTb. 

0THOCI1TeJihHO reHe3MCa 6yropKOB OTIJ1CaHHbIX JI o 3 J1 H h CK JiI M aBTOp cTaTI::,H 

BhICKa3aJI HeCKOJibKO J1HOe MHeHwe (7). 0H y6e,IJ;MJiea, "9:TO 60J1bllIMHeTBO 3TJ1X cpOpl\I 

300reHH0I'O npOMCXOlK,IJ;eHJ1fl. OHM o6pa3yIOTCJI Ha BJia:JKHbIX JiI 60JIOTJ1CTbIX Jiyrax 

B pe3yJibTaTe paeTOI1'fhIBaHMR J1 yrHeTaHM.f! ,n;epHa nacyrn;MMe.f! eKOTOM. HeJib3R 

KOHeqHo J1CKJIIoqaTh IIOJIHOCTbIO B03M0:IB:HOCTJ1 B03HJ1KHOBeHI1.f! .rryrOBbIX 6yrpOB 

M0p03HOro TJ1Ila B KJ1J1MaTI1'ł€CKJ1 rrpe,n;pacnOJIOl'KeHHhIX MeeTHOeTRX. 3TOT ,n;pyrot:1 

·rr1n c:popM BepOHTeH B KapKOHOllleKI1X ropax JIJ160 B TaTpax. 

B liI3.1IO:IB:eHHOM BbIIlle pa6oTe JI o 3 J1 H h e K n HeCKOJibKO OCJia6Ju:IeT eBOlO 

npe:IB:HIOIO TO"<IKY 3peHJ1.f! OTHOeMTeJihHO BepxHeH rpaH.liIIJ;bI reOJIOrr1qeeKOro B03pacTa 

nep.li!I'JIHI.J;MaJihHhIX cpopM Ha TeppMTOpJ1J1 IlOJibI.1H1. TiepJ1rJIHI.J;J1aJ1bHhIJ1 KJ1I1MaT He 

.HBJIHeTC.H qeM-TO TaK ,n;a.rreKJ1M no 0'I'HOllleHI1IO K COBpeMeHI-IOeTM, ee.JIM pe3yJihTaTbI 

ero ,n;eHTeJibHOCTJ1 MOryT KOe-r,n;e OTpa:maTbC.f! em;e J1 eero,n;HR. TeM He MeHee aBTOp 

H B :.:>TOM ny6JU1Ka1.J;J1J1 ern;e pa3 nowi:epKHBaeT, qTo B€plll.li1HHbie eKOITJieHI1.f! rrpo.n;yK­

TOB MeXaHWłeCKOro BbIBeTpHBamui: B Cy,n;eTax I1 KaprraTax npe,n;eTaBJIHIOT co6ol'i: 

H€COMH€HHhie peJIMKThI Jie)];HJiIKOBOM 3nOXM. 

Pa60Tbl JI o 3 Ji1 Hb e Kor o, a B oco6eHHOCTI1 Te 113 HliIX, KOTOpbie 6bIJIM ony6.JII1-

KOBaHhI OKOJIO 1910 ro,n;a, npr1Heem1 B o6~J1X HayqHbIX ,n;oeTJiDKeHHHX ,n;Be OeHOBHbie 

HOBOeTM: 1) KOHu;erru;MIO m1ei1:CTOIJ;€HOBOM rrepr1rJIHD;I1a.JihHOM 30HbI B EBporre, 2) pR:3-

pa60TKY BOnpoca o reHe3J1Ce KaprraTeKO-ey,n;eTCKJ1X B€plll.1i1HHbIX «rOJI060.IB:ei1:». 

KapnaTCKMe J1 ey,n;eTCKMe rOJI06G:tKbH 6bIJIJ1 ern;e MHOrOKpaTHO npe,n;MeTOlVI Ji1Cev11e. 

,Il;OBam-1:tJ:. HJiIKTO O):\HaKo He onpoBeprHyJI T€3J1Ca JI O 3 I1 H h CK Or O O 1VIOp03HO­

TI€pMrJIHD;J1aJihHOM xapaKTepe rrpou;eeea BhIB€TpMBaHJ1.f!, pe3yJihTaTOM KOTOporo 6hIJIO 

o6pa30Banvre 3.JIIOBMaJihHbIX KaMeHHe'rbIX TIOKPOBOB Ha xpe6Tax 3TI1X rop. 

J13 pH,n;a KapnaTCKMX pa6oT He06XO,Zl;MMO rrpvrneeTM ny6JIJ1Kau;v110 M. K JIM Ma -

lli e Be Kor o (9), B KOTOpofr 3TOT aBTOp IlO,Zl;TBepm:,n;aeT B3rJIH,D;bl JI o 3 I1 Hb CK or o 

o B3aMMHOM eBB:3H BepIIIMHHhIX I'OJI060:t-Ker1 J1 TBep,IJ;hIX rOpHbIX rropo,n;, oeo6eHHO 

yeTOJ1"9:J1BbIX no OTHOI1I€HvIIO K rrpou;eeeaM BhIBeTpJ1BaHJ1JI. roJ10602Kbe Ba6eM rypbI 

npe,n;eTaBJIReT co6o:i1, rro K JI J1 Ma 1ll e Be Ko MY, He TO.JibKO peJIJ1KT TIJ1e:i/1eTou;eHOBOJ°;'I 

Jie,n;HI1KOBOM :.:>noxM, HO rrpo,n;oJI:>KaeT pa3BI1BaTheH H B Hallle BP€MR. B 3T0}1 TIOCTa­

HOBKe Borrpoea YITOMHHYThIM aBTOp pacxo,n;MTeB: BO B3rJu=r,n;ax e JI O 3 Vi H he K J1 

BbJCOKI1€ xpe6TbI KaprraT HaXO,)J;.f!TeH ern;e M eerO)];I-UI B 30He K„'II1M3Ta BhieOKJ1X rop 

o6Jia,n;arorn;ei1: xapaKTepHbIMH -Y:epTaMH nepM:r.rrm.1;r1aJibHOM 30HhI. Cxo,n;Hhie B3rJIR,U:bI 

BhieKa3bIBaeT TaK:IB:e Ba JI b q a K (32) 1-rn rOJI060}Kb.f! ropraIIOB (BoeTO'-IHe KaprraTbI). 

ro.rro60:IB:hH Cy,n;eTeKJiIX rop, KOTOpbIX rrpo6JieMaTMKY TaK 3aMeqaTeJibHO nOcTamr:1 

flOJibCKJ1M y-Y:eHhIM, ,n;o:IB:,n;aJIMCb BITOeJie,n;cTB:HI1 He 0,IJ;HOM ny6J1I1Kal.J;HJ1 B HeM€D;KO.f:i 

HayqHo:v.r JIMTepaType. Ba:mHeMIIIMMJ1 J13 HMX HBJIHIOT'eB: pa60TbI lli o TT a (27), <P JI o -

pa (5) M B IO ,z:i; e JI H (3, 4). Bee OHliI B cyrn;HOCTJ1 ,n;e.rra 6epyT 3a oeHOBy CT3TbIO JI o -

3 J1 H h e K o r o M B o6rn;eM ITO,Zl;TBep:IB:,r:t;ałOT ero MbICJIJ1. 11 TaK nanpr1Mep r JiaBHbii't 

pe3yJihTa'r pa60ThI III o TT a - 3TO ,n;oKyMeHTapHOe o6oeHOBaHMe 3aBJ1CJ1!1/I0CTJ1 pa3-

Me~eHJ1H I'OJI060:mer1 OT BhIXO,ZJ;OB na TIOBepXHOCTb yeTOM"II1BbIX rOpHbIX nopo,n;. 

B npou;ecee c:pop:vn:rpoBaHHR ro.n:0602Kei1 III o TT BhIµ,BViraeT Ha rrepBoe MeeTo JIJ1TO-
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::ror:VP·I€CKOe npe,zwacIIOJIO}K€HHe - nepe,n; KJIHMaTH'IeCKMM cpaKTOPOM. TaKof:r B3rJrn)l; 

npe,n;CT3BJIJieT co6o:n, co6CTB€HHO rOBOpfl, LJ:aCTH'IHOe IIOBTOpem1e B3rJIH,n;a JI o 3 J;I Hb­

e KO ro, "!TO J1 caM 3TO'I' aBTOp KOHCTaT:wpyeT B CBOe:n TIOCJie,n;He:n nepMrmu:i;:waJibHOM 

pa6oTe, B KOTOpOH OCBe~aeT MCCJI€,):\OBam1H III o TT a (JI o 3 M Hb CK J;I, 1933), 
<P Jl O p (5) TI0,IJ;TB€p:>K,n;aeT T€3HC JI O 3 H H b C KO r o O TIJI€MCTOIJ;€HOBOM B03pacTe 

npo,n;yKTOB MOp03HOro BbIB€TpHBaB]1.fI B KapKOHOrnax. ,D;oKa3aT€JibCTBa <P Jl O p a 

ODMPRfOTC.fI KOH€"IHO Ha COBP€M€HHbIX 1rny"IHhIX M€TO,):\aX e~e He ,):\OCTYTIHbIX JI O -

3 H H b C KO M y (HanpYIMep TibIJibIJ;eBbIH aHaJIJ!I3 TOpqJHHHKOB TIOKpbIBaIO~JiIX rrpo­

,n;yKThI MexaHH"l€CKOro BhIB€TPHBaHMH Ha TIOJIOrHX xpe6Tax 3TJ1X rop). 

Ha"laJibHblH 3Tarr o6pa30BaHH.fI KapKOHOIIICKHX roJI060:>Ke:t'1 TIOMe~aeT cp Jl o p 

e~e B Tp€TJ1"IHOM nep:t10,n;e. IIo O'I'HOIIIeHHIO K pe3yJibTaTaM ,IJ;OCTMrHyTbIM JI O 3 H Hb -

CK li1 M HOBOCTbIO HBJIH€TCH YCTa:HOBJI€HH€ 3Ha'IHT€JibHOM pOJIH ,):\€Hy,):\aIJ;HOHHbIX B0,ZJ; 

laTMOCcpepHbIX J1 TaJibIX) Ha ropHbIX xpe6Tax J1 CKJIOHax. Mx ,):\€HT€JibHOCTbIO 06'bfl­

CmieTCH BbIMhIBaHHe M€JIKOM cppaKIJ;J1Ji1 J13 rJibI60BblX HarpOM0:>K,):\€HJ1H rrpo.n;yKTOB 

BbIBeTpMBaHHH. ,IJ;pyrmvm CJIOBaMH, TO, qTo JI o 3 Ji1 Hb CK H o6'HCHHJI rrpou;eccaMM 

,IĘ€Cj)JIHIJ;J1J1, <P JI op o6'RCH.f!€T ,):\€flT€JlbHOCTbIO BO,):\bl J1 B€Tpa. 

B IO ,n; e JI b (3, 4), KOTOpbIM no,n;o6HO <P JI opy IIO,):\p06Ho H3yqaJI nep:v:1:rJIHIJ;J1aJib­

HbI€ HBJI€HHH KapKOHOill, rrorneJI Ha K0MIIpOMJ1CC B orrpe,n;eJI€HJ1J1 reOJIOrJ1qecKoro 

B03pacTa roJio6o:m:e:t1:. 0H HaXO,):\J1JI 3,D;€Cb ,n;peBHJ1€, IlJI€MCT0IJ;€HOBbie rrpo,n;yKTbI Mexa-

1u1qecKoro BhIBeTpHBaHHH, IIOKpbITbie paCTJ1T€JibH0CTbIO (o6bI1:lHO Ha CKJIOHax), a p.H­

,'{OM C HHMJ1 - COBpeMeHHO o6pa3yIO~H€CH CKOI1JI€HJ1H rJibI60BOro 3JIIOBJ1H. JiyqrnJ1M 

npMMepOM IlOCJie,IJ;HJ1X HBJIJI€TCJI rOJI060:>Kb€ BeplliHHbI Ctte2KKJ1. Heo6xo,n;:t1MO HaKOHeu; 

;~06am1Tb, 1:lTO cpe,n;:t1 roJio6o:>Ke:i1: Ha xpe6Tax KapKOHOIIICKJ1X rop 6bIJIJ1 06Hapy:>KeHbI 

B T€"!€HHe TIOCJie,IJ;HMX JI€T TMIIH"!Hbie cpOpMbI CTPYKTypHblX rpyHTOB (nom1roHaJibHble 

ceTM). 3TOT cpaKT 3Ha"!MTeJibHO O:>KJ1BJ1JI rrpeHHH Ha T€MY reOJIOrJ;I"!€CKOro B03pacTa 

npo;:i;yKTOB MexaHH'łec1rnro BhIB€Tp:t1BaHJ1H, TaK KaK o6pa30BaHHe CTPYKTYPHbIX cpOpM 

He MO:>KeT npoMCXO,IJ;HTb 6e3 CBH3J1 C rrpou;eccaMJ1 caMOro BbIB€TPHBaHJ1.fI. 

BbIB:CHeHMe reHe3J1Ca KaMeHJ1CTbIX ITOKPOBOB B ropax cpe,n;He:t:1 EBpOIIbI J1 Ha 

YpaJie IlOCJIY:>KHJIO JI o 3 Ji1 Hb CK o l\'I y KaK 6a3HC ,Il;JIH qJOPMYJIMpOBKJ1 KOHu;en:u;m1 

o IIJI€MCTOIJ;€HOB011 nepHrJIHIJ;J1aJibHOM 30II€. KoHu;erru;HH 3Ta orrv1paJiaCb Ha KOHKpeT­

HbIX cpaKTax - pa3Me~eHMJ1 rrpo,n;yKTOB MexaHH'-I€CKOro BbIB€TpJ1BaHJ1H, a KpoMe 

TOro - Ha TeopeTW-!€CKMX rrpe,n;nOCbIJIKax aBTOpa. KaK y:>Ke 6bIJIO yKa3aHo, 11,n;eR 

,i],peBHeM rrepHrJIHIJ;HaJibHOM 30Hbl HBJIH€TCH OCHOBHbIM Hay'łHbIM ,IJ;OCTH1KeHJ1€M JI O -

3 H Hb CK Or o. Ee rrpaBJ1JibHO ou;eHHJIH 3Ha"!J1TeJihHO II03:>Ke 1:l€M ITOCTaHOBKY BO­

npoca o reH€3J1Ce roJI060:>K€M. B cy~HOCTM 3TO HaCTYIIJ1JIO qyTb-JIJ1 He B IIOCJI€,ZJ;HHe 

I'O,D;bI, T. e. TOr,n;a, Kor;:i;a CTaJIJ1 J13BeCTHbI pe3yJibTaTbI H3yqeHJ1H C0Bp€M€HHOM apKTvl­

-Y:eCKOM M cy6apKTH'ł€CKOH rrepv1rJIHIJ;J1aJibHOM 30Hbl, a - C ,n;pyrot1: CTOpOHbI - KOr,n;a 

J/lCCJie,n;oBaTeJIJ/1 y6e,n;HJIJ1Cb, KaK lVIHOro rrepJ1rJIRIJ;J1aJibHbIX cpopM J1 CTPYKTYP coxpa­

HHJIOCb ,n;o Harn11x ,IJ;H€:H Ha Teppwrop:vm EBpOIIbI, Me:m:,n;y rpam1u;et1: Il0CJI€,IJ;Hero KOH­

TJ1HeHTaJibHOrO oJie):\eHeHJ1.H M ,n;yrot1: AJibII M KaprraT. 

B HOB€MllIJ1X pa60TaX, MOHorpacpMHX J,f ,n;pyr11x o6o6~aIO~J1X rry6JI:t1KaIJ;J1HX 

B o6JiaCTvI rrepMrJIHIJ;MaJibHOM TeMaTMKJ1 JI o 3 H Hb CK H cp11ryp11pyeT B nepByIO 01:le­

pe,n;b KaK TBopeu; caMoro TepM:t1Ha. 3ro KOH€1:!HO He 11cqeprrbrnaeT ero 3acJiyr, TaK 

KaK OH C03,IJ;aJI He TOJibKO T€PMl1H HO J,f Hat1:6oJiee Ba:>KHbie TIOHHTH.H rrpo6JieMaTMKH 

Kacarorn;ei1CH rrepMrJIHIJ;v:IaJia. 06 3TOM JIMTepaTypa 3aMaJI1:lHBaeT J1 ,n;e:t1:CTBHT€JibHafl 

POJib Ha1IIero COOTe1:leCTBeHHJ1Ka MaJIO-IlOMaJiy 3aTMpaeTC.fl. A B€,IJ;b Jl O 3 H Hb CK H 

ÓbIJI nepBbIM MCCJie,n;oBaTeJieM, KOTOpbIH ou;eHHJI 3HaqeHMe IIOJI.HpHOM ,n;eTpMTOBOM 

~10HbI (Ha3bIBaH ee Schuttregion), 30Hbl YCMJieHHOro MexaHv1qecKoro BbIB€TpHBamrn:, 

TIOCJiy:>KHBillet1: 6a30H B IO ,n; e Jl IO ,ZJ;JUI ero nep11!:rJIRIJ;MaJibHOM KOHIJ;€IIIJ;l1H. JI O 3 H Hb -

CK J1 TIHCaJI O 3HatieHliH1 IO:>KHOt:i 3KCII03HD;J1J1 CKJIOHOB B rrepMrJIHIJ;HaJibHOił 30He, qro 
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B CB0IO oqepe,n;h pa3BepHyJI Il o 3 e p (26) B CBoeił TeopJ1J1 aCJ1MMeTpr1qecKMX mre­
Jie,D;HMK0BhIX ,D;0JIJ1H. JI O 3 J1 H b C K J1 0TKPhIJI B3aJ1MHYIO CBR3h Me:m:,n;y pa3MeUĘ€HJ1el\I 

KaMeHJ1CTbIX IIOKp0B0B TJ.:ma roJio6o:m:ei1 J1 BhIX0,D;aMJ1 Ha II0BepXH0CTh YCT0M'-:l:MBbIX 

ropHbIX rropo,n;; 3Ta 11,n;e.R 6hVIa 3aTeM 38J1MCTB0BaHa III OTTO M (27). HaK0Heu; ero 

3aCJiyro:t1 6bIJIO o6pall.ĘeHJ.:Ie BHJ1M8HJ1R Ha nepJ1rJU!D;J1aJibHYIO cpe,n;y BbIBeTpJ,1BaHJ1IT 

KaK Ha J1CTO'-IHJ1K JI€CC0B0M IlbIJIJ1; MbICJib 3TY Heo6xo,n;J1MO rrpJ1II0MHHTb B CBR3H 

C 0J:KMBJieHHeM J.:ICCJie,n;oBaTeJihCKJ.:IX pa60T B o6JiaCTJ1 rrpo6JieM no reHe3J1Cy Jiecca. 

Ou;eHJ1BaR cero.n;1rn c rrepcrreKTMBbI CBhIIIIe copoKa JieT rrepBhie rrepnrJIHD;J1aJihHbie 

ny6JIJ.:1Ka1.vn1 JI o 3 I1 H b C Ko r o, M0:IB:H0 C J1CTJ1HHbIM IIPJ13HaHJ1eM Y,Il;J1BJUIThCR ero 

rJiy60KOMY 3Ham110 rrpo6JieM, T0"IH0CTI1 Ha6mo;n;eHJ1M J1 rrpaBJ1JibH0CTJ1 BbIB0,Il;OB. Pa-

60TbI ero He 6bIJII1 JIJ11.li€HbI H€KOT0phIX OIIIJ.:I60K, qacTI1'-IH0 :v.rcrrpaBJieHHbIX caMMM 

aBTOp0M B ero TI03,l.\H€MIIII1X rry6JIJ1Kau;mix. OCH0BHbIMJ1 0IIIJ16KaMJ1 Mbl M02KeM C"IJ.:I­

TaTb Hey"!J1TbIB8HI1e J1M p0JII1 Be"IH0H M€p3JI0TbI B rrepJ1rJIRIJ;J1aJibHhIX npou;eccax 

J1 He,n;ocTaTO'-łHYIO ou;eHKY COBP€M€HH0:ti nepMrJISIIJ;HaJibH0½ 30HbI B pa:ti0HaX BbICOKHX 

rop. 

B ,n;aHHOM CT8The 6hIJia oxapaKT€PI130BaHa TOJihK0 0,ZJ;Ha CT0p0Ha 6oraT0!1 

I,i MHOI'OCTOpOHHeM HayqH0M ,n;eRT€JibH0CTJ1 BaJiepJ1R JI O 3 I1 H h C K O r o. B Teqem,re 

CB0eM )KJ13HJ1 yqeHbIM 3T0T l1HTepecoBaJICR pa3JII1"9:HbIMM npo6JieMa1Vr:liI, HaLJ:J1Ha.H 

C aHTporroreorpacpJ,f'-leCKMX J1'. KOHt.JaR T€KT0HM'1€CKJ1MM, J13Y-'-:l:aR B T0-i'Ke BpeMR npH­

K.ri:a,n;HyIO reo.norrno v1 rroqBoBe,n;eHtte. Ha1160Jiee o,n;1-rnKo yBJieKa.rm ero B0rrpochI rro­

rpaHH'Ilihie: (pJ13M'-leCKOM reorpatj;)JIJ.:I H ,IJ;MHaMwieCK0M re0JI0rMM. B 3T01VI M02KHO 6e:1-

YCJIOBHO BJ1,!{€Tb 6JiaronpMJITHOe o6cTORTeJihCTB0, TaIC KaK J1Me1rno IIPM rpaH:nu;ax 

HayK 3apoJ:K,n;aI0TCSI qa~e Bcer:o H0Bbie 11,n;eM o6oraUĘaIO~J1e rrpo6JieMaTMKY TO 0,IJ;H0:t:r, 

TO ,n;pyro:ii HayKM. JI o 3 H H h CKM OBJia,n;eJI U0JIH0CThIO 0CH0BaMH o6eMx yn0MHIIy­

'l'hIX OTpacJieM 3HaHMR, IIPMT0M 0H OTJIJ.:I"'-laJICR J1CKJilO'-II1TeJibH0M 3py,z:;r,n:i;Me:ti:. EMy 
6bIJIJ1 BCer,n;a xoporno I13BeCTHbI H0BeMIIIHe .JU1TepaTypHbie ,n;aHHhie J1 MI1p0Bhie ,ll;0CTI1-

:m:eHHH B o6JiaCTJ.:I npo0JielVI, K0T0PhIMJ1 3aIU1MaJIC.fL OH, TaK CKa3aTb, Heli13MeHH0 

;n;ep:iKa.rr PYKY Ha TIYJibCe M36parrno:i1: 0Tpacm1 nayKJ1. OX0THO rrpe6bIBa,R Ha TI0JieB:SIX 

MCCJie,n;0BaIU'UIX I1 6y,n;y'-IM aKKypaTHbIM H T~aTeJihHbIM Ha6mo,n;aTeJieM, JI o 3 I1 H b -

C K J1 H3 Ka:m:,n;o:i1 3KCKYPCHH -qepnaJI u;eHHbie MaTepwaJibI ,IJ;JUI pa3pellleHJ,rn CBOHX 

Hay~HbIX npo6J1e1VI. BJiaro,I\apH 3T0MY 6ecrrpeCT3HHO pa3BHBaJiaCb ero CBe2KaH, 6o­

raT8 H r1 nepe,n;oBaR HayqHan rvrbTCJih. 

CIIMCOK J1JIJIIOCTP AIJ;J1J;1 
CTp, 

l. Pa3Mell\em1e ,ZJ;M.TIJIIOBMaJibH0M CBaJIKJ1 l\'!aTepMaJia B cpe,n;He:t:r EBpone. (KapTa 

B. Jl o 311 Hb c Kor o K ero Tpy,n;y, J13,D;aHH0MY B 1912 ro,n;y) ...... , . , ... , ... lO 

1. ryHcproK; 2. O;rr,eHBaJih,n;; 3. rap~; 4. BoreMCKMM Jiec; 5. Jiy:m:r1u;KJ1e rop1:,1; 

6. KapK0HOII1J1; 7. C,roJI0Bbie rophI; 8. CBeHT0Kp2KJ1CKJ1€ ropbI; 9. Ba6a I'ypa; 

10. TopraHhI. 

IIpephIBJ1CTa.R JIMHMR o603HRqaeT IO:tKHbIM npe,n;eJI MaTepHK0B0ro Jie,ZJ;HHKa. 

TiepeBeJI: B. raJIJ1D;KJ1. 
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Jl0,I,Pb 

TIPOBJIEMA TIPOMCX02K,TJ;EHMH JIECCA B IIOJihIIIE. 

Co,n;ep2KaHr1e. 

M:t1p0Ba.H Ba2KH0CTb rrpo6JieMbI Jiecca. TeMbI H 06JiaCTh HOB€MlllI1X Tpy,n;oB, 0TH0-
CSIID;HXC.f.I K .rreccy B IloJibille. IIpo6JieMa rrpOI1CX0lK,n;emrn H TI0,Il;1łI1HeHHhie np06JieMbI: 
o6rn;a.fl reHen:P-IecKaH KOHqerru;11R; cpe,n;a; rrp0MCX0)K,D;eHHe MaTepr1a.rra; aKKYMYJIRI.J;HJI. 
O63op 3TMX rrpo6.rreM. 

,r(OCTJ12KeHvm: rrepexo,n; OT YCB0eHH.fI 06rn;r1x TeopHH K Herrocpe,n;cTBeHHhIM, 6oJiee 
BHJ1KaIOI.IJ;HM J1CC.rre,n;oBaHI1RM; K0HCTaTMp0BaHHe C0B0KYIIH0CTH rrpou;eccoB; ,2J;l1RrH03 
nepv.1rJIRI.J;v.IaJibH0H cpe,n;hI; J1CCJie,n;oBam1e MaTepv.IaJia J1CT01łHv.IK0B; pa3BHTHe MeTO,IJ;0B. 

OTKPhIThie rrpo6JieMbI H II0Tpe6HOCTI1 HCc.rre,n;oBaHHM: B0IIpoc «THII1i11łH0r0» cy6a-
3paJibH0ro Jiecca; rrpo6JieMa 30.TJ:0Boro rrpou;ecca H ero I1CKJII01łv.1TeJihH0CTH; 6oJiee 
II0JIH0e M3y1łeHMe MOpcporeHeTI11łeCKJ1X CB0MCTB rrepYlTJIHD;vlaJihH0M cpe,n;hI. 

Ilpo6J1e1vm Jiecca, HeCM0Tp.H Ha CB0IO 0K0JI0 130-JieTHIOIO HCT0pMIO, npo,n;o.rnKaC'r 

BhI3bIBaTh 0LKHBJieHHYIO ,Il;MCKYCCHIO B MHp0BOM HayKe. Top:LKeCTBYIOrn;aR Ha 3arra,n;e 

30JI0BaH Teop:vrn: Bee em;e He npMHB:Ta BCeMH J1 6e3 or0BOp0K, B0Jihll1li1CTBO C0BeT"" 

CKMX yr.IeHbIX, KaK B e p r (3~ 4), a TaKIB:e rep a c HM o B H Map Ko B (15, 16) 

B B0npoce Jiecca npM,n;epRurna:fOTCR Teopm-1 BbIBeTpMBaHMJI. M. II. rep ac l1 Mo B (14) 

C"CJMTaeT 30JI0BYIO Teop:mo a6cTpaKTHOIO H o,n;H0CT0p0HHeio. 

Ha 3arra,n;e rrpOTHB 30JIOB0H Te0pHH BbICTyn:Mmi r a H ce H (13), MM H H x c lI, op­

el:> e p (26) a B noc.rre;:i;Hee BpeMR P. J1. PIO c ce JI b (3.5) I-1 cp H c K (12). 
I'OJJ,bI IT0CJie BOMHbI BHeCJIJ1 H0B0e 0BU1BJieHne B rrpo6.rreMy Jiecca, Bhipa2KeHJ1eM 

-ąero RBJIJH-OTCH MHOrO'-Ili!CJieHifoie TPY,IJ;bI (1, .5, 6, 12, 18, 19, 20, 24, 27, 29, 32, 41, 42, 
43, 45). 

O,IJ;H0IO I13 rrpr1qrm K)3HMKH0BeHl1R ,D;MCKyccm1 Ha TeMy np0J1CX02K,IJ;eHJ1R Jiecc·1 

ÓhIJia 0pI1rHHaJibIIaR Te0pHH P. :V.L p IO CC e JI b, 

3Ta K0.JIJIIDBMaJibHaa rJ1TI0Te3a .rreCCJ1q)J1Ka:r..:i;J1J1 BhI3BaJia MHOro rrpoTeCT0B J1 He•­

nocpe,n;CTBeHH0 crroco6cTBOBaJia B Coej\HHeHHbIX llITaTax o6orarn;eHMIO JIJ1TepaTypbI 

o Jiecce (12, 20, 24, 42, 43). 
Pa3BJ1TI1e nepI1rJIRI.J,MaJibHbIX MCCJie,n;oBa}IMH C03,n;aeT H0BYIO, 60Jiee o6m;ym J1 Ka­

TeropMqecKyIO TIOTpe6HOCTb peBJ13H!1 B3rJIR,IJ;0B Ha B0npoc Jiecca. Pa3BJ1Bamrn;ueca 

B IT0CJie,n;m:1e r0;rJ;hI HCCJie)loBam:m Bee JIY1łllle onpe,n;eJIRfOT lOIJ1MaTJ11łeCKYIO rrepHrJIJJ:­

n;J1aJibHYIO cpe,n;y, paBH0 KaK M C0B0KYIIH0CTb aKTJ1BHbIX rrpou;ecC0B B 3T0M cpe;~e. 

Jiecc, KaK cj,)nKT HeC0MHeHH0 rrepvirJIRI.J;HaJibHbIM, ,lJ;OJI:LKeH paccMaTpvmaThCR B TeCH0M 

CBH3l1 c MHb!MJ-1 rrepv1rm=ru;HaJibHhIMJ1 cj,)aKTaMM (9, CTp. 10). 

B nocJieBoeHH0M IIo.rrbrne rrpo6JieMa Jiecca paccMaTpnBaJiacb B pR,n;e Tpy,n;oB --­

no pa3JIJ1"IHblM Brrpo'-!eM 0TpacJIR:M HayK. 

B CJI02KH0:i1: npo6JieMe Jiecca Ha rrepBoe MeCT0 BhI;rJ;BMraeTCSI Borrpoc o ero rrpo­

Mcxo:m,n;eHv1J1: K 3T0MY I1MeHHO CB0,D;MTCR 063op HvDKeJ13JI02KeHHbIX paccyLK,n;eHM}I. 

KacaIOTC.fI OHM o6rn;e:i1: K0Hu;erru;v1v1 o rrpoHCX0JK)l;eHMJ1 l1 PR,'::Ęa no,n;•rnHeHHblX B0Tip0C0B, 

OXBaTbIBarorn;v1x: KJIJ1MaTJ11łeCKYIO cpe.n;y, rrp0HCX02K,I1,eHJ1e JieCC0B0ro MaTepv1a.rra 

M aKTMBHbie rrpou;eCCbI o6pa3oBaHMSI 3T0ro MaTepHa.rra, HapaBHe C rrpou;eccaMJ1 TPa:F;C­

nopTa H aKKYMYJIRQJ1J1 Jiecca. 
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Bee aBT0pbI o6cy:a{p;aeMbIX Tpy,n;oB, 3a J1CKJIIOqem1eM p o K H u; K o r o, npM,n;ep­

}KJ1BaIOTCH 30JI0B0M K0Hu;erru;m1. OpMnrnaJibHbI B3rJIH,Zl;bI Ma JIM Q KO ro, K0TOpbii-"1 

BbI,IJ;B11HYJI 30JI0BYIO rMIT0Te3y B MO,lJ;M(plilD;MPOBaHHOM Bn,n;e. Tio MHeH11IO ~noro aBTOpa, 

30JI0BbIM TpaHCTI0PT 6bIJI M€CTHbI:t:I 11 orpam1qi;,maJICSI JI11Illb nepeH0C0M qacT11IJ; J1~ 

Herrocpe,n;cTB€HH0ro coce,n;CTBa c o6JiaCTHMM HbIHenmero BbICTYITJieHMH Jiecca. 

p o K M u; K Jil 3aHMMaJICH JI€CC0Bl1,lJ;HbIMJi1 o6pa30Ba:HMRMM, HMeHH0 IlbIJibHbIMliI 

r JIMHKaMJil l1 ITMJibHbIMliI rreC'-:IlilCTbIMl1 o6pa30BaHMRMM, K0T0pbie 0H cqv1TaeT 0T'-:IaCTl1 

M€CTHbIMM rrpo,n;yKTaMH BbIBeTplilBaHJilH, 0TqaCTlil - aJIJIIOBMaJibHbIMH 0TJI0:IB:€HlrISIMliL 

ABT0p yrr0MvIHaeT TaK:IB:e 06 30JI0BbIX Jieccax B o6JiacTM Tpe6mn.~KOM B03BbIUieHm,­

CTliI, 6bIBilleJ'.t: MeCTOM ero MCCJie,n;oBaHMM. 

Ho 0H He 3aHMMaJICH ero 6JIM:IB:e; BrrpoqeM, H3 rrp:vrBe.n;eHHbIX HM TYT m:e BbIB0-

,ri:0B B03HJ1KaIOT CK0pee C0MH€HJ1R HaCt.IeT 30JI0B0ro rrpovrcxo:m:.n;eHMR 3TMX JI€CCOB 

{34, CTp. 7). 
OTM€'-I€HH0e 3,Il;€Cb 0TH0ill€Hli1e po KH u; K o ro K BbIIlleyrroMRHYTbIM o6pa3oBa­

Hli1HM HaIT0MMHaeT o BRIB:H0M rrpo6JieMe orrpe,n;eJieHJt.IH caMoro TI0HRTMR JI€CC0BbIX 

nopo,n;. 

PJI,IJ;OM C o6Iu;MM TI0HRT1i1€M Jiecca yrroTpe6JIRIOTCR o603Hat.IeHJ1.fI 6JIM:IB:e orrpe,n;e­

HRIOIIJ;He - Jiecca M Jieccom1,IJ;HbIX rropo.n;, a TaKJKe 0T,n;eJibHbIX cpau;Mfr Jiecca. 

Bee aBT0PbI BbI,D;eJIRIOT TMTIM'-:IHhii1 Jiecc cy6a3paJibHbIM. KpoMe Toro K JI H M a -

Ili e B C K M r0B0pli1T O IT0JI0CaTbIX Jieccax J1 JieCC0BH,IJ;HblX rJIMHax J13 BbIBeTpeHHbIX 

nopo.n;. M a JI 1i1 u; K J1 BbI,D;eJI.fleT CJI0MCTbie JieCC0Bbie o6pa30Bam-rn, CH€C€HHbie C B03-

Bbiill€HJ1M J1 o6pa3yIOIIJ;Me CTIOHr JieCCOB Ha OKpa11He KaprraT0B, pet.IHble OTJI02K€HliUI 

np0MCX0,lJ;HIIJ;Me OT YH0Ca B0,Il;0IO 11 BT0p11t.IH0ro 0TJI0:IB:eHM.fI BbIBeTpeHHbIX MaTepMa­

JI0B MeJIK03epH11CTbIX CKaJI, Jiecc co CKJI0H0B rrpOMCX0,Il;HIIJ;MM OT BbIBeTpMBaHMH 

J13B€CTK0BbIX CKaJI tj:)JIMilla J1 MeJIK03€pHMCTbIX KapnaTCKMX CKaJI MHblX rropo,n;. TI O -

}Kap hl CK H pa3JIJ11-IaeT TMIIM'-!Hblli Jiecc cy6a3paJibHbIM, 03epHbIM H COJilil(pJIIOK­

u;vroHHbIH (co CKJIOHOB). po KM u; K lil, yII0MliIHa.fI o TMIIM'-IH0M Jiecce, HCCJie.n;oBa.rr 

npovrcxo:m:,n;eHvre JI€CC0BH,IJ;HbIX TibIJibHbIX rJIMH0K 1iI rreC'-:IMCTbIX IIbIJie:fr. .ff H yKa3bI­

BaeT Ha TPM 0T,n;eJibHbIX KaTer0pliIM 30JI0BbIX JieCC0B, ccp0pMMpoBaHHbIX: 1) B cpau;nw 

B03BbIUieHHOCTei1; 2) B ,n;oJIMHH0M cpau;vrvr; 3) KaTeropMIO rrect.IaHoro Jiecca, orrpe.n;e­

.rrem-1y10 1-raJIMt.IMeM nec'-łaHbIX npocJioeK B Jiecce • 

.TI:eJieHMe Jiecca (KaK o6iu;ee II0HRTHe) Ha TJ1IIH'-:IHbIM Jiecc cy6a3paJibHbIM J,'.( Ha 

no,n;06Hhie eMy nop0l];bI np0H3Be,n;eH0 Ha 0CH0BaHMM pR,n;a Kpvt:TepvreB, J13 K0MX Ha 

nepBoe MeCT0 BbI,IJ;B:viraeTCH KPHTepvrti MMKp0TeKCTYPhI, Bbipa:IB:aIOIIJ;MMC.H xapaKTep0M 

MeXaHMt.IeCK0ro C0CTaBa. 

"Lfaiu;e BCero ,n;eJieHvre 060CHOBaHo Ha Ha6JIIO,TI;eHJ1HX, KacaIOIIJ;MXCH CTPYKTypbI 

Jiecca. B0JibllIMHCTB0 aBT0p0B YTBep:IB:,n;aeT, '-!TO «THIIH'-!HbIM Jiecc» He o6Jia,n;aeT HW 

CJI0MCT0CTbIO, HM ,n;a:IB:e ee CJie,n;aMH (25). O,D;H0 M3 caMbIX rropa3vt:TeJibHbIX CB0MCTB 

THIIM'-:IH0ro Jiecca C0CT0MT B TOM, '-!TO OH JierKo K0JieTC.fI B BepTHKaJibH0M HarrpaBJie­

HliH1. K xapaKTepMCTMKe 3T0ro o6pa30BaHMR npMt.IJ1CJI.fleTCR TaKJKe HaJIWIMe JiI3BeCT­

K0BbIX K0HKpeu;vr:n. M a JI Hu; K J1 ,n;o6aBJIReT K 3T0MY, '-!TO cpayHa, KaK M0JIJIIOCK0B, 

TaK J1 :tvIJieK0m1TaIOiu;J1X, BbICTynaeT CK0pee B CX0,IJ;HbIX o6pa3oBam-mx t.IeM B TM­

IHFIH0M Jiecce. 

K C0B0KYTIH0CTM xapaKT€pMCTH"9:eCKJ1X CB0MCTB npMHa,n;Jie2KHT T0Tiorpacp:vr-qecKoe 

TI0JI0}Kem1e M M0IIJ;H0CTb T0JIIIJ;M. Tvt:IIliI'-IHbIM Jiecc 3aJieraeT B caMbIX BbICOKMX Me­

CTax B03BbIIll€HH0CTei1, B TO BpeMH KaK JieCC0BM,D;Hbie 0TJI0:IB:€HJ1H BblCTyna:IDT B ,n;o­

mrnax vr Ha CKJI0Hax (25). 3To CB0MCTBO He BCIO,n;y orrpaB,IJ;bIBaeTCH: Harrp. TMIIH"-:IHbIPi: 

Jiecc Ca B liI u; Kor o Haxo,n;MTCR Ha CKJI0He, a K Jl J1 Ma Ili e BC KM IlMilleT o THIIM"-:I­

H0M Jiecce B ,n;omrnax. Tio p o KH u; K o My THIIM'-!HbI:P'r Jiecc 0TJIJ1qaeTCH 60Jibill€ID 

M0IIJ;HOCThIO, -Y:eM CX0,D;Hbie nop0,IJ;bI, 
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lliMPOKO pacrrpocTpaHCHHOe MHeHMe O I10Kp0BHOM 3aJreranHH TJi'.IIlf'IqHoro Jiecca 

Ha BO,L(Opa3,n;eJiax - HeOCHOBaTeJihH0. TaK YTBepJK,r,;aeT M. IT. I' e p a C Ji1 M O B, 0CH0-

BhIBaHCb Ha rrpocTpaHI-IbIX C0BeTCKJiIX JilCCJie,l.l;0BaHMRX (14, CTp. 103). 
Bo BCex Tpy,n;ax, 3a J1CKJIIOqeHMeM P O K 1%[ u; K O r o, rrpORBJIHeTCR yBepeHHOCT.b 

B TOM, qro o6pa30Bam1e Jiecca rrpottcxo,n;ttJio B rrepMrJIRIJ;MaJibH0i1: cpe,n;e. O,L(HaKo 

POJib 3TOM cpe,n;bI J1 CBH3:b xapaKTepMCTMqecKHX ,n;JHI Hee HBJieł-rnM C B0rrpocoM o rrpo­

u;ecce o6pa30BaHMH Jiecca rrp0HBJIHIOTCH B BeCbMa pa3JIW-IH0M CTenem1. 

BOJibllII1HCTBO MCCJie,ii;oBaTeJiefr - IIPMT0M He TOJibK0 B Il0Jibllie - orpaHWU1BaeT 

CBH3b Me:m:,n;y rrpo6JieM0IO Jiecca Ji1 rrepMrJIHIJ;MaJibHbIMJ1 npo6JieMaMJ1 JIJi!lllb K onpe­

,n;eJieHMIO nepMrJIHu;MaJihH0ro rroJioJKem-m :3Toro 06pa30BaHI1H. Ilom:i:TMe «nepI1I;Jia­

l.\J1aJibHhI:t'1» l1MeeT T0r,n;a 3HaqeHMe JIJ1illb rrp0CTpaHCTBa. 

K JI I1 Ma III e B c K I1 J1 Ma JI J1 u; K 11 He BX0,ZJ;HT 6m1JKe B cyru;HOCTh rrepMrm1-

u;MaJibHO:t-i cpe,n;bl B CB01%[X paccyJK,n;eHJ1RX o rrpo6JieMe Jiecca. Pa3JIJ1qHbie HBJieH.H.ff, 

xapaKTepHbie ,L(JIH 3T0M cpe,n;hI, OHM CBR3bIBaIOT T0JibK0 C rrpou;ecC0M BhIBeTp:rrnamuł 

J1 C ,n;eHTeJibHOCTbIO BeTpa. 

B 3TOM 0TH0IIIeH1%[J1 0TJIJ1qaIOTCR TPY,D;bl fl Ha J1 Ca B I1 u; Kor o (21, 40), no 

MHeIU1IO KOT0pbIX npo6JieJl.m Jiecca CBR3aHa C PR,L(0M npou;eccoB, CB0MCTBeHHblX rrepH-

1' JIHIJ;MaJibH0M cpe,n;e. Hy:iKHO IIPMT0M no,n;qepKHYTb, qTo y 3'I'J1X aBT0P0B CBH3b MeJK,n;y, 

o6pa30BaHJ1€M Jiecca Ji[ ,n;pyrHMI1 rrepli1rJIRIJ;J1aJibHbIMJ1 RBJieHJ1HMJ1 B03HJ1KaeT Heno­

cpe,n;CTBeHH0 J13 Ha6JIIO,lJ;eHMM 3T0ro 06pa30BaHI1R, 0THIO,ll;b He 113 0606ru;a10ru;11x 3a­

.[\amn1. O6a aBT0pa 0IIHpaIOTCH Ha Ha6JIIO,n;eHJ1HX Mep3JI0THbIX CTPYKTYP B Jiecce 

J1 BbIB0,lJ;HT J13 HMX 3aKJIIOqeHJ15I, Kaca10ru;i1ecH npou;ecca, BpeMeHJ1, a TaIOKe ycJIOBMV! 

KJH1MUTa M cp.rropbI. 

3aMe-c:raIOTCR 0,z:ĘHaK0 pa3HHIJ;bI B HanpaBJieHMHX MHTepeca K rrepMrJIRLl;HaJibH0M 

cpe,ii;e, paccMaTpJ1BaeMo:t'1 B CBH3J1 C rrpo6JieMOIO Jiecca. C a B J1 u; K 1%[, KOT0p0My Ha,n;o 

0T,lJ;aTh ,n;0JI2KHOe 3a TO, '-IT0 0H rrepBblM B IlOJibIIIe PHA0M c K p y Ko B c K H M (2.1), 

eru;e nepe,z:Ę BOMH0IO BbIC0K0 u;eHHJI 3HffLJ:e1rne nepHr JIRIJ;I1aJibH0M cpe,z:ĘbI B npo6JieMe 

Jiecca - B IlOCJie,n;HeM CB0eM Tpy,n;e no,n;qepKHBaeT rJiaBifbIM o6pa30M MOpcporeHeTH­

qecKMe npou;ecchI. HanpOTvIB, BHHMaHMe H H a o6paru;eHo npeJK,z:Ęe Bcero Ha ycJIOBH.R 

KJIMMaTa H B0npOCbI xpOH0JI0f1%[1%[, 

B npo6JieMe np0MCXO:IB:,n;eHJ1fl Jiecca Ba:IB:HYIO p0Jib HrpaeT ,n;eJio o np0HCX0JK,n;e­

HMH MaTepvi:aJia. Ilo P O K 1%[ IJ; K O M y - 3TO rrpo,n;yKT BbIBeTpMBaHMH, MeCTHblM JiIJH1 

:IB:e rrepeMeru;eHHblM, HaMbIBK0M. M a Jl 1%[ Ll; K 1%[ YCMaTpI-rnaeT MCToqm1K JieCCOB0rO 

MaTepJ1aJia B peqHbIX aJIJIIOBMRX, npe,n;cTaBJIHIOiu;J1X co6010 0T-c:raCTJ1 aKKYMYJIHIJ;MIO 

npo,ii;yKT0B rrep11rJIHLl;MaJibH0ro BbIBeTPHBaHMH. Pafr0HbI ,n;ecpJIRLl;MJiI J1 30JI0BOM aKKy­

MYJIHD;MliI pa3JIM'C:{aIOTCH CKopee TOnorpacpvr-c:recKH, qeM reorpacpMqeCKJ1 . 

.H H, K JI J1 M a III e B C KH 1%[ C a B l%I u; K J1 yKa3bIBaIOT Ha reorpacpJ1qecKyIO o6o­
co6JieHH0CTb 06JiaCTefr ,L(ecpJIRIJ;J-11%[ J1 aKKYMYJIRIJ;liIM. Ca B 1%[ u; K I1 He 3aHJ1MaeTCR 3TJO'r 

6,TIMJ'Ke, rro,n;o6Ho K Jl J1 Ma ill e BC Ko MY, KOTOpbIM r0B0pli!T o Ilo,n;JIRillJ11%[ J1 06JiaCT51X 

Ha BOCT0K OT Hero, r,n;e, rJiaBHbIM o6pa30M, nep:wrJIRIJ;JiiaJibH0e BhIBeTp:VIBaH:ne npM­

rOT0BMJIO JieCCOBblM l\liaTepMaJI . 

.H H ,z:Ę0Ka3bIBaeT o6oco6JieHHOCTb o6JiacTefr ,n;ecpmu.i;vrM M aKKYMY JIHIJ;MH Ha 0CH0Be 

BbICTynaHMR Jiecca I10HCaM1%[ H aHaJIJ13a JieCC0B0ro MaTepMaJia. 

O6'bRCHJU1 :vrna-c:re, qeM Ma Jl Mu; K 1%[ (11) y'łaCTMe TR:iKeJihIX M1'IHepaJIOB, 0H ,]'.\0-

Ka3bIBaeT HaJIM'łli!e MaTepMaJia rrpMHeceHHOro C CeBepa. ,Il.ecpJIRIJ;H½ n0,n;BeprJIMCl> 

HM3MeHHhie o6JiaCTJ1, ,n;ocTaBJIHBIIIMe MaTepHaJI, Henocpe,n;CTBeHH0 npMCYIQM:t1 rJifl­

D;MaJibHbIM JiI pe-c:rHhIM 0TJI0:iKeHMHM, a TaK:iKe o6pa30BaHMHM rrepMrJIHIJ;liiaJibH0ro BbI­

BeTpMBaHMR. OH ,n;onycKaeT TaK:iKe yqacTJ1e MeCTHbIX o6pa30BaHMf1 BbIBeTpHBaHI1ff. 

Tpy.[\bI aBT0pa CMX CTPOK vr K JI H TK vr (7, 8, 10) TI0CBHIQ€HbI o6JiaCTHM ,n;ecpJIH-

Biuletyn Nr 1 



130 HH ,D;bIJB1K 

1.v-n1. ,D;oKa3aHa naJU1LJ:H0CTb B 3TJ1X o6JrnCTB:X JICCC0BJ1,!l;HhIX o6pa30BaHHti H no,n;p06H0 

yKa3aH MCXaHJ13M rrpou;ecc0B, Be,n;yru;Mx K o6pa30Bam110 JICCC0B0M cppaKIJ;Ji111. 

fJiaBH0e BHJ1MaHMC MCCJie,n;oBaTeJieM rrpo6JICMhI Jiecca B Il0Jibllle, rro,n;o6HO KaK 

H BO BCCM MMpe, o6paru;eHO Ha rrpou;ecCbI TpaHCII0pTa J1 aKKYMYJIRD;J1J1. Pa36MpaeTCH 

30JI0BbIM TpaHcnopT, B0,!l;HhIM TpaHCII0pT J1 ,n;m12KeHJ1e Mace. 

3aKJIIOLJ:CHI1B: 06 30JI0B0M Tpa:HcrropTe BhIB0,n;RTCH rrpemvryru;ecTBCHH0 K0CBeHHbIM 

nyTeM. ,D;oKa3aTeJihCTB0 0ITJ1paeTCR Ha .n;aHHhIX o rocrro,n;cTBYIOill;CM (rrpH o6pa30BaHHH 

Jiecca) pacnpe,n;eJieHMJ1 aTMOccpepHOro ,n;aBJICHMR J1 B03HMKaIOru;J1X o•rcIO,n;a ,I(Bl1JKeHI1RX 

BeTpa, a TaKJKe Ha reorpacp:irqecKOM J1 TOrrorpacpwieCK0M CMTyau;:nvr JieCC0BbIX 0TJIO­

)K€HJ1M. BcTpeLiaIOTCR l1 3aKJIIO'łCHJ1R, Bbrne,n;eHHbIC Herrocpe,n;cTBCHH0 J13 JICCC0BbIX 

OTJI0lKCHJ1M. 

3T0I'O po,n;a ,n;0B0,I(bl orrvrpaIOTCH Ha CTPYKType :w TCKCType MaTepvraJia, a TaK}KC 

Ha ero rrp0MCX0lK,!l;CHHH. O,n;HaKo rrpvrBe,n;eHHbie ,n;0B0,Il;bl LJ:aCT0 HOCRT xapaKTep CJU1ill­

K0M o6m;r-:r:i1:, HeyT0LJ:HeHHbIM J1 IT0T0MY BbI3bIBaIOT ,n;ByXCMbICJICHHbie MHTeprrpeTaD;Hlil, 

IlpJ1MepaMJ1 M0ryT CJIYJKMTh: «MaCC0BRH CTpyKTypa» 30JI0B0ro Jiecca J1 MHHepajI0-

rJ:ILJ::eCKMM C0CTaB JICCC0B0I'0 MaTep:r1aJia (11, 21). HaM60Jiee Herrocpe,n;CTBCHI-Ibie ,I\0BO­

,n;hI BCTpeqaIOTCR B Tpy.z:i;e C a B J1 D; KO I' o, ,n;oKa3bIBaroru;ero 30JI0BbIM: TpaHCIT0pT ł-Ia 

OCH0BaHJ1J1 3epeH rrecKy, BbICTyrrawru;ero B Jiecce, l1 M0pcpoJIOI'J1J1 CJI0CB B 3T0M 

o6pa3oBam-n-:r (40). 
Cpe,n;M .D;0B0CHHbIX Tpy,n;0B oco6oro BHMMaHMR 3,n;ecb 3acJiy}KJ1BaeT Tpy,n; 

11. To Kap CK or o (44), IT0CBB:ill;CHHbIM rrpeJK:,n;e Bcero rrp0J1CX0JK:,n;em110 Jiecca. CBoe 

y6eJK:p;eHMe B 30JI0B0M rrp0MCX0LK,ZJ;eHJ1J1 Jiecca aBT0p 0CH0BbIBaeT Ha Herrocpe,ncTBeH­

HbIX J1 no,n;po6HbIX J1CCJie,n;0BaHJ1RX TCKCTYPbI. 3TH M3bICKaHJ1H B:BJIRIOTCH ocyru;eCTB­

JICHJ1CM yKa3aHJ1M, CJie,n;y10ru;J1x v.13 MCT0,D;0.JI0rJ1LJ::eCKMX ,n;aHHhIX TOK ap CK Or o: 0H 

YTBepLK,n;aeT BIT0JIHe 0CH0BaTCJihH0, qTo B Ka:m,n;0M re0JI0rMqecK0M o6pa30Bam,rn 3a-

1n1caHbI ero reHeTJ1qecKne npou;ecCbI Ji1 LJ:T0 rrpoqTeHHe MX 3aBHCJ1T JU1lllb OT 0TKPbI­

TJ1H rro,n;xo.n;aru;ero rvreTo,n;a (cTp. 21). 
Y'-IaCTJ1e B0,!l;bI B aKKyMyJrn:u;:vm Jiecca, Il0HHMaeMoro B 6oJiee lllliIP0K0M 3HRqCHJi1H, 

npJ13HaH0 IT0LJ:TJ1 BCCMJ1. ,lJ;0BO,ZJ;bI .n;e:i1:cTBJ1H rrp0T0LJ::H0M B0,!l;bl 60Jiee Herrocpe,n;CTBeH­

HhI, •ICM ,n;oKa3aTeJibCTB0 30JI0Boro TpaHcrropTa. BHMMaHvre o6paru;aeTCH Ha peLJ::Hbie 

B0,!l;bI (25) J1 HeopraHJ130BaHHbie B0,!l;bl. o npou;ecce CIT0JI0CKJ1BaHJ1H r0B0pHT HCHO 

K JI H M am e B c K M; ,n;pyrMe HCCJie,n;oBaTeJIM He orrpe,n;eJIHIOT 6JIM2Ke xapaKTepa 

'..noro npou;ecca. 

To :IB:e KacaeTCH ,ll;BJ12KCHJ1M Mace, xapaKTep K0J1X M0JK:H0 yT0'-IHJ1Tb T0JibK0 Ha 

OCH0BaHJ1J1 Kp0TI0TJIJ1BbIX J1CCJIC,ZJ;OBaHJ1M. Tpy,n;bI r a Jl J1 u; K O r O J1 C a B J1 D; K O r O 

(17), H Ha (21), Il o lK ap bI c Kor o (31) M Ca B vr u; Kor o (40) B K0HeqH0M cqeTe 

OTM€TJ1JIJ1 KOHreJIJ1cj;)JIIOKD;J1IO B JICCC0BbIX OTJI02KCHJ1B:X. CBH3h 3TOI'0 rrpou;ecca C rrpo-

6JieMOIO np0J1CX0JK:,n;eHJ1H Jiecca paccMaTpJ1BaeTCH 3TMMJ1 aBT0paMM rrpe:IB:,n;e BCero co 

CT0p0HbI xp0H0JI0rMM J1 YCJI0BJ1M KJIMMaTa. 

Il0BM,!l;MM0My, J-13 ,ZJ;OCTMJKeHMM, rrpJ1H0CJ1MbIX HaM H0Be:t'uneIO JU1TepaTypoIO O Jiecce, 

Ha nepBoe MeCT0 Bbl,!l;BJ1raeTCH rrepeMeHa n0cTaH0BKJ1 MCCJIC,Il;0BaHMM. JI H yTBep1K­

'AaeT, LJ::T0 rrpeJK:HJ1e HCCJie,n;oBaHJ1H rJiaBHhIM o6pa30M npecJie,n;oBam1 npo6JieMbI CTpa­

·rtt:rpacj;)J1J1. Ilp0J1CX01K,n:e1rne Jiecca CLJ::J1TaJI0Cb B Il0JibIIIe ,n;eJI0M 06ru;J1M y:IB:e BbI­

HCHeHHbIM r,I\e-T0 3a ee rrpe,n;eJiaMH. IlpM TaK0M IT0CTaH0BKe, rrpo6JieMe rrp0J1CX01K­

.n;eHHH Jiecca yrpoLKaJia orracH0CTb 0K0C'rCHCHJ1H H cxeMaTJ13Ma, 

B pH,n;e HOB€MlllJ1X TPY,Zl;0B (21, 25, 34, 39, 40) rrp0J1CX0lK,n;eHJ1e Jiecca BhI,Il;BMraeTC51 

Ha nepe,n;0B0e MCCT0 Ji1 3Ta rrpo6JieMa BblHCHHCTCH pa3JII1LJ:HbIMI1 nyTHMJ1, B CBH3l/l 

C 3TJ1M BCe RCHee Ha:t\1€'-IaeTCH CTpeMJieHMe K peIIICHJ1IO rrpo6JICMbI Ha 0CH0Be Her10-

cpe.n;cTBeHHbIX Ha6JIIO,n;er-rni1, a He yCB0eHM.H 06ru;11x cxeM. 

BbI,!l;BHHyTaJI Ha rrepBoe MeCT0 H0B3JI 110CTaH0BKa HCCJie,n;oBaHJ1M 11PJ1B0,ll;HT 
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K np06JieMe o MeTO,n;ax pa60TbI, Hav160Jiee u;e.necoo6pa3Hh! MeTO,Zl;bI, BbITeKaIO~J1e H3 

IlOTJ)€6HOCTI1 B03M0lKHO Jiyqmero J1 Herrocpe,n;CTBeHHOro H3yqeHI1R JI€CCOBbIX OTJIO}.Ke­

łU!H. IlpaBMJibHO YTBep:iK,n;aeT C a B I1 u; K J1 (40), qTo ,D;JIR 03HaKOMJI€HH.fl'. C JieCCOM 

JIMllI€HbI 3HaqeHMR ecTeCTBeHHbie Bbipa60TKI1 - I1 ,n;a:iKe I1CKyCCTB€HHbl€, IIOCKOJibKY 

OHJ,1 He Bbipa6oTaHbI c u;eJihIO Ji1CCJie,n;oBaHJ1M. Ha6JIIO,n;eHMe rroBepxHOCTM Bbipa6oTKJi1, 

cneu;v1aJibHO rro.n;roTOBJieHI-IOH rryTeM npMJie:iKI-IOH oqMCTKM cTeHhI, M Ha6mo,n;eHMe, 

I1pOJi13Be,n;eHHOe 6e3 3TOH rro,n;rOTOBKH, COBeprneHHO HepaBH03Hal'.!HbI. IlpaBI1JibHOC'rb 

c>roro cy_m:,n;eHMR ,n;oKa3hIBaIOT TPY,D;bI H H a, Po K Mu; Kor o M, rJiaBHoe, caMoro C a -

B 11 U, KO ro, KOTOphIH rryTeM IIOCJie,n;oBaTeJihHOro rrpMM€HeHJi1.fl'. 9TOro rrpOCTOro 

D CBOeH OCHOBe MeTo,n;a MOr Bb!B:BMTb CJIOJKHYIO COBOKYIIHOCTb rrpou;eccoB, CB.FI3aHHbl:X 

C aKKYMYJIRU,Me:w Jiecca, 

BaJKHOCTb 3TOro ITO,l\TOTOBMTeJibHOro MeTo,n;a COCTOMT rrpeLK,n;e BCero B TOM, '<ITO 

OH RBJrneTcR HerrpeMeJ:-IHbIM ycJIOBMeM ,n;:irnrH03a CTPYKTYPbI M TeKCTYPbI Jiecca. Toq­

Hoe BHMKaHMe B CTP0€HJ1e JI€CCOBOro OTJIOJKeHMR Be,n;eT K ,l\MarH03y aKTJ1BHbIX npo­

u,eccoB ero aKKYMYJIRD;MM J-1 1103,n;He:tim:nx ero npeo6pa:m:em1:n. OHO ocBe~aeT KJIMMa­

TJ11-IeCKJ1e YCJIOBM.fl'., B KOTOpbIX rrpOMCXO,D;li1JH1 9TJ1 rrpou;eCCbI, I1 IT03BOJI.fl'.eT Ha 3aKJIIO­

qeHJ1R xpoHOJioruqecKoro co,n;ep:iKaHttR. 

IlpMM€H€HMe TOTO LKe M€TO,n;a B pattOHax rrpe,n;rrOJIO)K€HJ-1R MaTepMHCKoro Jiecco­

BOro MaTepMaJia II03BOJIJiIJIO pa3y3HaTb rrpou;eCCbl o6pa3oBamrn C00TBeTCTB€HHOH 

cppaKD;Jil!iI 3epeH, KOTOPbie MOrJIM 6bITb 06'beKTOM 90JIOBOro TpaHCITOpTa (7, 8, 10). 
Toi:iHOe JilCCJie,n;oBaHMe JI€CCOBbIX OTJIO)Kem-1:ti rrpMBeJio Herrocpe,n;CTBeHHO K ,n;Ma­

rH03y MOp03HbIX nepeMe~eHMM Ji1 ITOCJIYJKMJIO Ha,n;eJKHhlM OCHOBam1eM K 3aKmoi:ie­

HJ1HM o nepMl'JIRD;Ma.libHOH cpe.n;e, B KOTOpOM rrpOMCXO,Il;MJI rrpou;ecc o6pa30BaHMR Jiecca. 

BJiaro,n;ap.R Tpy,n;aM r a JI Mu; Kor o 11 Ca BM u; K or o (17), H Ha (21) M Ca B :n u; Ko -

ro (40), KOTOpb1e OTKpbIJIH B Jiecce HaJIHi:iMe KOHreJivHpJIIOKil;MM, rryqJ1H, TJ)e~MH 

n Mep3JIOTHbIX KJIJ1HOB, - I10I-HITJ1€ o rrepMrJIHIJ;MaJibHO:ti cpe.n;e ITOJiyqJ-1JIO HOBoe, 6oJiee 

nOJIHOe 3Hai:ieHMe: OHO CTa.rro He TOJihKO o603HaqeHI1€M rrpocTpaHCTBa C orrpe,n;eJieH­

HhIMJ1 B o6~eM BM,n;e KJIMMaTMi:iecKHMM cBo:ticTBaMM. YrroMRHYThre aBTOpbI yKa3aJIH 

Ha MOpcporeHeTMi:iecK:ne CBOHCTBa 3TOH cpe,n;hI, ITPHTOM B CBH3J-1 C npo6JieMOIO o rrpo­

HCXOLK,2J;€HJ1M Jiecca. 

YcTaHOBKy CBR3Ji! rrpo6JieMbl Jiecca C ,n;pyrJi1l.\-U-1 3aIIMCHMJiI rrepMrJIHD;MaJibHbIX 

HBJI€HMH HYLKHO ci:iMTaTb 0,D;HMM J13 BaJKHe:timMx ,lJ;OCTJil)KeHMH rrpv1 MCCJie,n;oBaHJiIRX 

3TOM rrpo6JieMbI. TaKHM o6pa30M HaMei:ieH IIYTb K Ji1CCJie,n;oBaHMRM: B )J;aJibH€MllIJ-1X 

pa6oTax HeJih3R COMTJ-1 C 9TOro rryTJ1. 3TO OTHOCJ-1TCJ:t KaK K MCCJie,n;OBaHHIO JieCCOBbI:X: 

OTJIOLKeHMM, TaK Ji1 K pa:tioHaM rrpOJ1CXOLK)];eHJ1.fl'. MaTepJ1aJia. 

BoJiee 6JIJ13KOe J-1 TOl'.fHOe MCCJie,n;oBaHMe Jiecca, oco6eHHO B o6JiaCTJ-1 ero CTPYK­

Typbl, C03,D;aJio YCJIOBHR ,Il;Jl.fl'. 6oJiee ITOJIHOro ,n;eJieHM.fl'. JI€CCOBblX OTJI02KeHJ-1M. PR,n;OM 

c T. H. TMITMi:iHblM JieCCOM BbI,D;eJieH pH.n; KaTeropMH JieCCOBM,Il;HbIX rropo,n; (25, 31, 34) 

:n orrpe,n;eJI€HhI pa3JIJ1l'.!Hbie JieCCOBbie cpau;J1J-1 (21). BaJKHOCTb 9TJ-1X ,n;eJieHMH 3aKJHO~ 

qaeTCR rrpeJK,n;e Bcero B TOM, '-!TO o6oraTMJI0Cb 3HaHMe o npou;eccax !-1 06 YCJIOBJiIRX, 

B KOTOpbIX OHM npov1cxo,n;MJIJ1. 

B npMBe,n;eHHOM 063ope o6pMCOBaHa C0BpeM€HHaR np06JieMaTMKa rrpOMCXOLK,D;€HvIR 

Jlecca B IlOJihllie ]il Ba2KHe:timJ1e ,!l;OCTJ1JK€HJi1R J-1CCJI€)J;OBaHMt'1 B 9TOt'l: o6JiaCTJ1. B TO 

:m:e BpeMH Ha 9TOM q::>OHe ITO.fl'.BJIHIOTCH OTKpbITble np06JieMhI, Tpe6yI0~!-1e HOBoro 

OCBe~eHH.fl'., 60JibllieM TO-Y:HOCTJ-1 !-1 ,n;aJibH€HlllJi1X Ji.ICCJie,n;oBam-1:w. 

PH.n; orOBOpOK B036y:IB:,n;aeT ITOHRTMe «TJ1I1I1"LJ:HOro cy6a3paJibHOro Jiecca: pa.n; co:v1-

Hem1H Hac'-IeT OCHOBaHMI1 K BbI,D;€JI€HMIO 9TOM rropo,n;bI. Kpv1TepMli1 He HOCRT xapaK­

Tepa 6eccnopHOJ1 Ji.ICKJHOl'.!J-1TeJibHOCTJ1, He rrpMMeH.FIIOTCH BCeMH aBTOpaM!-1 B 0,!ĘHOM 

Jlj TOM LKe 3H8'-!eHHJi1 Ji1 B036y)K,IJ;aIOT OCHOBaTeJibHOe no,n;o3peHJ-1e B TOM, l'.fTO He BCer)J;3. 

;zvmrH03 xapaKTepHbIX CBOMCTB OCHOBaH Ha TO'-IHOI\II J-1CCJ1e,n;oBaHJ1J1, 
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3ara,n;O"Y:HbIM npe,u;cTaBJIJieTCE ,ri;eJio o CTPYKType «TJIITvFH-Wro cy6aspa.rrbHOrO 

Jiecca». BOJibJ11J1HCTBO aBTOp0B BbICKa3bIBaeTCR 3a Macc0BOIO CTPYKTyporo, He BbIHB­

JUIIOI.QeIO CJIOeB, JIRMvIHaqJ1H - HJ1 ):\a:IB:e J1X CJie,n;OB. O,D;J:IaK0 Ca BM q KM yCTa­

IIaBJIJiIBaeT HaJIJ1Y:J1e CJIOeB J1 JIRMJ1HaQHH B Jiecce 6JIM3 3Bepl1HQa, cqMTaa ero HC­

COMHeHHbIM «TJ1IIWIHbIM cy6a3paJibHbIM JI€CCOM». TaKlKe M II p y Ili J1 H C K J1 (33, 

CTp. 329) Tiv!llleT o IIJiaCTOBOM 3aJieraHJ1J1 TMIIWłH0ro Jiecca. OTCYTCTBMe CJIOJ1CT0CTI1 

BbICTynaeT BO MH0rvrx oca,n;o"IHbIX nopo,ri;ax C 60JibillOIO l'v'IOI.QHOCTbIO T0JI11i;:.1, ecJitt 

l\'1aTepJ1aJI O,ZJ;H0po,n;eH M IIOCT0RHHbie YCJI0BMH ce,n;mvreHTaqJ1J1 coxpamIJIJ1Cb rrpo,n;on:­

)KJ1TeJibH0. Bee aBTOPbI orpaH1:1HJ1qyrnaroT BblCTynaHJ1e «TJ1I1W-IHOro» Jiecca C Macc0B0ID 

CTPYKTyporo ,n;o CTpOI1HbIX qacTeH Ha rJiyforne OK. 2 M OT TI0BepxH0CTM. ABTOP J1CCJie­

)J,OBaJI 0K0JIO 60 Bbipa60TOK B pa:tioHax Jiro6mrna, CaH,n;0MMpa, MexoBa, B KaprraTax 

J-1 C:i-rne3MJ1: OH HMr):\e He BH,n;aJI Jiecca, JIMllieHH0ro CJIOeB, JIRMJ1Hal:ĘJ1M J1 rrceB,n;OCJI0eB, 

3a J1CKJIIO"IeHJ1eM CTP0IIHbIX qacTei-1: C MOI.QH0CTbłO 06bIKHOBeHHO He rrpeBOCX0.D;H­

u1ero 1,5 M. 

Crroco6HOCTb JierKO KOJI0TbCH B BepTJ1KaJibHOM HarrpaBJieHJ1H C"'IJ1TaeTCR BCeMH xa­

paKTepHbIM J1 BbI):\eJIRIOI.Qli1M CB0HCTB0M «TJ1IIJ1"IHOro» Jiecca. Ho Be,n;b '.)TJ1M CB0iłCTBOM 

o6Jia):\aIOT J1 OTJI02KeHJ1fl, IIPW-IHCJIReMbie K JieCC0BH,Zl;HbIM nopo,n;aM, BBM,n;y MX CJI0J1-

CT0CTJiI J1 ,n;pyrMX CB0MCTB. MaJio Toro: 3TO CBOMCTBO BCTpeqaeTCR B BaJiyHHOM rm-me, 

B MeJIKJ1X necKax J1 ,n;pyrMX MeJIK03epm:ICTbIX o6pa30BaHHHX. l1HTeHCJ1BHOCTb 3TOr0 

CBOMCTBa B03pacTaeT BMecTe c co,n;ep:IB:am:,1eM KaJibIĘJ1fl. Pro c c e JI b (35, CTp. 17) 
,n;oKa3bIBaeT, t.JT0 '.)TO CBOMCTBO BhI3bIBaeTCJI COBOKYIIH0CTbIO HarrpRiKeHHM BCJiep;CTBHC 

CIIOJI3aHJiIH no CKJI0Hy J1 oce,n;aHHfl. 

He M0:IB:eT TaKIKe MMeTh peillaIOI.Qero 3Hat.JeHHR KPHTep.r1:t'1 MeXaHWiecKoro co­

CTaBa BBM,Zl;Y Toro, t.JTO rrpo6bI ,n;,ITR aHaJIM3a 6epyTCR H3 MaTepMaJia, KJ1accmj:m:qv1pu-

13aJ:IH0l'0 Ha 0CH0Be BbI,ZJ;eJIHIOI.QHX CB0MCTB, BbIIlle rrepet.If/ICJieHHbIX J1 ,n;aJieKo He 11.0-
CTaT0"IHbIX. KpoMe Toro MaTepMaJI, ,n;o CHX rrop orry6JIJ1KOBaHHhIH B '.)TQJ1 o6JiaC'ru, 

CJIMillK0M CKy,n;eH. 

B pe3yJibTaTe IIORBJIHIOTCR COMHeHJ1H B cyI.QeCTBOBaHHH «TJ1IIJ1"IHOro cy6a3pa,rrb­

H0ro .rrecca». XapaKTepHhie ero CBOMCTBa COMHMTeJibHhI; B JIY"'lllieM CJiyqae «TJiIIIHLI­

HbIH» Jiecc, OTBe-Y:aIOI.Qf/IM TIIIH1'-IHOM ,Zl;JlR Hero xapaKTepMCTHKe, BhICTyrraeT BeCbMa 

pe,n;K0. He 6y,n;eT JIM II03T0MY npaBHJibHbIM 3aKJIIO-Y:eHwe B BM,n;e rrapa,n;oKca, '-IT0 «TH­

ITHl'._IHblM» RBJIHeTCR J1MCH1IO JICCC «He TJ1ITJ1"1HbIM»? ,IJ;aJJee: He 6y,[(eT JIH rrpaBHJibHbIM 

3aKJIIO':·J:eHJiie, "I'l'0 aKKYMYJIHll;J1R Jiecca - 3TO CJI0}KHbIM npoqecc JiI "!TO pa3JIM'-IHblC 

tj:)OpMbl BbICTyrramrn Jiecca (BMCCTe c JieCCOBH,Zl;HbIMM nopo,n;aMvr) BbIRBJIRIOT rrpeo6Jia­

,n;aHMe 0T,[(eJibHbIX tj;)aKTOpOB, yqacTBYIOI.QHX B 3T0M CJlOIKH0M npoqecce? 

C OTBeTOM Ha 3TJ1 BOIIp0CbI CBR3aHa OCH0BHaH rrp06JieMa '.)0JI0BOro npoqecca 

H ero J1CKJiłO'-II-1TCJibHOCTJ1 B npoJ1CXOIK,n;emn1 Jiecca. CTpyKTypa JieCC0BbIX 0TJI0IKeHMM, 

TI0CK0JihKY 0Ha HbIHe H3BeCTHa, He ,n;aeT OCHOBaHHM K 3aKJIJ:01:_IeHHIO 06 30.JI0B0M aKKY­

MYJIRIĘJ1f/I. YBepeHHOCTb B TaK0H aKKYMYJIHD;HM 0CH0BaHa CKOpee Ha 061.QMX ,n;aHHbIX, 

rrpMT0M He C0BCeM 0):\H03Ha"IHO CqJOPMYJIHpoBaHHbIX. HeH3BeCTHO, f/ICX0,7:i;MJia JIJ1 aKKY­

MYJIRQJiIR Ji13 3MYJlhCJ1f/I qacTHIĘ B HeII0,Zl;Bli1IKHOM B03,n;yxe, HJIH :IB:e JieCC0BbIH MaTe­

p!,-J:aJI OTJiaraJicR BeTpoM. B nocJie,n;HeM cJiyt.Jae Jiecc ,n;oJI:m:eH 6hIJI 6bI o6Jia,n;an, 

,Il;IOHOITO,ZJ,06HOH CTPYKTypot:r C 0TK.TIOJ:IeHf/IeM, CJie,n;yron~HM H3 MeHbI.llero yrJia ecTe­

CTBeHI-IOro 0TKOCa MaTepMaJia. 

ApryMeHTaqwM 3T0ro TMrra HeT. E,n;f/II-ICTBerrnoe MCKJIIO-Y:CHHe C0CTaBJIReT Tpy,IĘ 

C a B J1 q K o r o, KOTOpbii1 3aKJIIO-Y:aeT o ,n;eHTeJihH0CTM BeTpa Herrocpe,ZJ,CTBCHHO Ha 

0CHOBaHHH Ha6mo,n;aeMhIX HM 6op03,ZJ;0K J1 :m:eJI06KOB (40). HarrpaBJieHHe Ji1CCJ1e,n;oBaHMM, 

np0J13BO,IJ;J1MbIX 3THM crroco6oM, MeT0,Zl;OJIOrH-Y:eCKJ1 0lCfCHb J1HTepeCHO J1 B BbIClllett 

CTeneHH ,n;ocT0MH0 rro,n;pa:m:aHMJI. OtJ;HaKo 33KJIIOt.IeHMJI Tpe6yIOT H€K0T0pbIX or0B0p0K. 

HeT yBepeHHOCTH B TOM, lCfTO Oilf/ICaHHbie qJOpMbI ,n;eMCTBf/ITe,TibHO '.)QJIOBbI; rro,n;o6Hb!2! 
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q)OpMbI o6pa3yIOTCR J1 OT ,n;etiCTBJ1.H rrpOTO"tJHOM BO,ll;bI. PeillaT 06 3TOM TOJibKO: 6oJiee 

ÓJif13KOe OITJ1CaHMe 3THX MHKpocpopM, MX pa3MepbI, a rrpe:m,n;e Bcero HarrpaBJieHJ1e, 

•-Iero aBTOP He np!1BO,D;HT, TaK KaK J1CCJie,n;OBaI-IHH Ha 3BepHHI\e ell\e He 3aKOHqeHbI. 

Me1K,n;y TeM ,n;pynre rrpoQeCCbl 3arrncaHbI B JieCCOBbIX Bbipa60TKax IIOBCIO,n;y 

H BeCbMa OT"tJeTJIJ'.!BO; 3TO rrpoQeCCbI Ha CKJIOHax, BO rJiaBe C KOHreJIMC:PJIIOKQMeIO. 

B orry6JIHKOBaHHOM npocprrne 3BepMHQa BH,n;eH pH.n; ropM30HTOB KOHreJIM(pJUOKQMH, 

no,z:i;qepKHYTbIX B TeKCTe C a B M Q K H M. ,TI.e.HTeJibHOCTb rrpOQeCCOB Ha CKJIOHax e1Qe 

.n:yqIIIe BH,IJ;Ha B rrpotj;mJie, neprreH,n;MKYJI.HpHOM K ony6JIJ1KOBaHH0MY M corJiaCOBaH­

HOM C rra,n;em1eM. Y"tJaCTbe KOHreJIM(pJIIOKQMH M ;:i;pyrMX npou;eccOB Ha CKJIOHax 

rJiaBHbIM o6pa30JVI - BbIITOJIOCKMBaHM.H, npO.HBHJIOCb BeCbMa OT'łeTJIHBO BO MHOrHX 

,n;pyrMX JieCCOBbIX Bbipa6oTKax, IIOCKOJibKY CTeHbI ÓhIJIH TI_QaTeJihHO rro;a;rOTOBJieHbI 

01:1:t1CTKOIO. 

He I1PHHJ1Ma.H BpeMeHHO BO BHJ1MaHMe 30JIOBOro npoqecca, HY1KHO CKOHCTaTMPO­

BaTb, "tJTO B HbIHeillHHX OTJIOJKeHI-1.HX Jiecca B!1,Zl;HbI rrpe1KHe Bcero 3aTIJ1Cli1 ;a;pyrHX npo­

n;eccOB. Ha6JIIO)l;eHHe ,TieCCOBbIX Bbipa6oTOK TIOKa "tJTO He npHBeJio K 6eccnopHbIM 

3aKJIIff'!eHJ1r.lM 06 30JIOBOH aKKYMYJI.HQHI-1 Jiecca B ero HbII-IelliHHX MeCTOHaX02K,r.i;e­

I1MSIX *). 

,l(aJibHeHII1He J1CCJie,n;oBaHHr.1 ,D;OJI2KHbI coxpaHMTb HanpaBJieHHe, CTpeMHil\eeca 

K OCB060:m,n;em110 nyTet'I HCCJie,n;oBaHHH OT OKOCTeHeJibIX cxeM. HyJKI:IO oxpaH.HTb 

l1 pa3BJ1BaTb MeTO,z:\hI BHJ1KaIOil\ero Ha6mo,n;emu1 q>aKTv.rrłeCKoro MaTepHaJia. PRll;OM 

C IIOTpe6HOCTbIO yrJiy6JieHJ151 J1 6oJiee lllHPOKOro rrpHMeHeHHH MeTO,IJ;OB neTporpacpJ1-

'-łeCKHX, OTJIW:!HO npe,n;cTaBJieHHhIX To Kap c KM M (44), KaK rpaHyJieMeTpM.H, J1CCJie­

}ĄOBaHI1e TRJKeJihIX J1 pe,n;KMX MaTepHaJIOB, Ha nepBbIM IIJiaH BhI,Il;BMraeTCJI Heo6xo,n;H­

MOCTb 6oJiee IlOJIHOrO M3y"tJeHJ1H MopcporeHeTH"tJeCKMX CBOMCTB nepHrJIHll;:t1aJibHO:t'! 

cpe;::i;hI. 

HaMe"t.IeHHhie HarrpaBJieHM.H J1CCJie,:a;oBaHJ1W np06JieMbI Jiecca 06'b.HCH.HIOTC.H TeM, 't.!Tv 

.r.ecc rrpe,n;cTaBJIReT co6oro He TOJihKO oco6eHHbIM npe,n;MeT neTporpacpJ1qecKv.1x J1CcJie­

]l;OBaHMH, HO B TO :m:e BpeM.H M BeJIHKOJieIIHhlH ,z:\OKyMeHT MOpcporeHeTvf'-IeCKMX rrpo­

:u.eccoB. A TIOTOMY J1CCJie,n;oBam1e Jiecca Tpe6yeT reOMOpcpOJIOrw1eCKI1X MeTO,z:\OB; B TO 

)Ke BpeM.H v.I3y"t.IeHMe 3TOM rropO,n;hI RBJIHeTcrI noy'lMTe.TibHbIM rrpOQeCCOM .Il;JIH reo­

MOp<poJiora. 

IlepeBeJI: A. HaJieIIJ1HhCKJ1. 

*) ABTOp BMeCTe C npocp. A. H HO M npOM3BeJI J1CCJ1e,n;oBaHJ1.H' B pR,n;e JieCCOBbIX 

Bb1pa60TOK B OKpe<;!THOCTHX ÓC'l'pOBQa M CaHAOMMpa. B pe3yJibTaTe ,Il;MCKYCCI1M na 
na TeMy 3Tv!X Bbipa6oTOK, o6a J1CCJie;::i;oBaTeJU1 rrpMlliJIJ1 K HH:.m:eJ13JIOJKeHHOMY 3a­
KJIIO"tJeHMIO. 
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JIO,D;3b 

TIPI1MEHEHHE KO3<P<PI1IJJ1EHT A OKPYr JIEHHOCTJ1 r AJIEK 
K IlEPI1rJIH1~I1AJihHhIM MCCJIE,IJ;OBAHI1HlVI. 

Co,n;ep2KaHv1e 

IleTporpaqJJi19:€CKJ1H MeTo,n;, IIU1POKO rrpMMem1eMbIM B IIOCJie,n;Hee BpeMa 3arpa­

Hli19:HbIM.lil MCCJie,n;oBaTeJIHMlil, BIIOJIHe 3aCJIY1KHBaeT Ha BHJ1MaHJ1e. OH rrpe,n;ocTaBm1eT 

TaM, r,n;e KPli1TepJ1M <I>opMbI Iii CTPYKTYPbI COMHJ1TeJibHbI, HOBhiiI Kp.1i1Tep11ti ,ll;JiR reHe­
TJ19:eCKOM: KJiaCCJ1qJJ1Kau;11J1 rrepJ1rJIRQJ1aJibHbIX cpOpM. 

3epHa cao6o,n;Horo cKaJIJ1CTOro MaTep11aJia (rrecoK, ru;e6eHh, BaJiyHhI; no,n;.rre}KaT 

pa3HOpO,D;HbIM YCJIOBJ1RM cp0pMMPOBKJ1 B 3aBJ1CJ1MOCTJ1 OT qJJ13J19:eCKOM cpe,n;bI. I1ccJie­
,n;oBaHJ1€ B€JIW-IJ1HbI J1 q:>OpMbI 3epeH (K03q_Jq:>J1QJ1€HT yrmoru;eHHOCTM, ,ll;MCCJ1MeTpMH, 

0KpyrJieHHOCTJ1) Be,n;eT K BOCIIPOH3Be,n;emno cpOpMJ1py10ru;:r1x rrpou;eccOB J1 nocpe,n;­

CTBeHHO K orrpe,n;eJieHHIO KJIJ1MaTH9:eCKMX YCJIOBJ1M, rocrro,n;CTBOBaBIIIJ1X BO BpeMR 

aKKYMY JIJUJ;MH. 

YcTaHOB,JieHHe rrpm1CXO}K,n;eHJ1.fI MaTep11aJIOB Ha OCHOBarrnM KPMT€PJ1R cpOpMbI 

oco6eHHO Tpy,n;Ho B JiaH,n;rnacpTax, Haxo,n;RID;MXCJI B ,n;aJieKo rrpo,n;BMHYThIX CTa,n;MRX 

pa3BJ1TJ1JI. K 3T0MY TJ1ITY rrp11Ha,n;JieJKaT JiaH,n;rnacpTbI rrep11r.rrJiu;J1aJibHbIX pa:i1:0H0B. 

r,n;e M0p03Hbie rrpou;ecchI ,IJ;OBeJIJ1 rrpeJKHJ1M peJibecp K 3Ha'1J1TeJihHOM HJ1BeJIMPOBKC 

cpopM M CTepJI.lil MX rrepBJ19:HYIO CTPYKTypy. 3TO IIOJIO}KeHJ1e aeru;eti: rrp11Hy)K,n;aeT 

MCCJie,n;OBaTeJIR K IIPJ1MeHeHJiIIO J1HbIX MeT0,1J;OB, cpe,n;11 KOJ1X OKa3aJIJ1Cb ycrrern­

HbIMJif He;r:i;aBHO OTIOBeru;eHHhifI MeTOlJ; CTPYKTypaJibHbIM, a TaK}Ke rreTporpacpM9:eCKH0 

MeTO,)J;bI. 

IlOTibITKf,:I J1CCJie,n;OBaIH1JI CKaJIJ1CTOro ,n;e•rpMTyca, KaK MaTepHaJia, cpOpMMPOBaH­

EOro cpaKTOpaMM cpe,n;hI, JiI TeM caMbIM fIOJ1CKJi1 rryTei1 K B0CIIpOM3Be,n;eHJ1IO rrpou;ecCOB, 

,n;eJiaJIJ1Cb He0,1l;HOKp3THO (15, 19, 21-23, 27, 38, 39). Oll;HaKo 6oJiee TIOJIHbie 3aKJII0'9:€Hliff{ 

HaqaJIH BbIBOll;J1TbCJI JIHifib B ITOC,JI€,lJ;HJ1€ ro,n;hI no Mepe y.rry<nlieHMJI MeTO,ZJ;OB MCCJie,[iO­

Bairnti: (8, 12, 14, 33). IlyTeBO)];HOIO MbICJihID 6hIJIO rrpe,n;rrOJIO}K€HJ1e B3aMMHOM 3aBJ1Clif­

MOCTJi1 Me:IB:,n;y rreTporeHeTJiFI€CKMMJ1 npou;eccaMM !1 M€XaHM3MOM MOpcporeH€3MCa. 

BocrrpOM3B€1J;€HMe rOCI10,lJ;CTBYIOru;et1 CJ1CT€MbI 3p03J1!1 Ha OCHOBe IJOCJI€,lJ;Hero ee rrpo­

AYKTa, T. e. BeJIJ1'9:Ji1HhI Ji1 cpopMbI 0T,lJ;€JibHbIX aKKYMYJIMpOBaHHbIX 3epeH, Be,n;eT K BOC­

npOM3B€1J;eHJ1IO qJ!13Ji19:eCKOM cpe,n;hI, CJiell;OBaTeJibHO M rrpOMCXO,lJ;Rru;MX B HeM rrpou;ec­

COB. 3To B CBOIO O"!epe,n;b II03BOJIJieT orrpe,n;eJIJ1Tb KJIHMaTM9:€CKJ1e yCJIOBMR M (IlO)Ka­

JIYH ,n;a:IB:e) T€KTOHJi19:€CKJ1€ cpaKTOpbI, B03Myru;aBllIMe HOpMaJibHhIM rrpou;ecc aKKYMY­

JI.fIQJ1M. IlpM o6paTHOH oqepelJ;M Ji1CCJI€,1J;OBaHJ1H: M3Y9:€HMe ll;eticTBMR orrpe1J;eJI€HHhIX 

tj:)aKTOpOB B ,n;aHHOM cpelJ;e npoJiaraeT TIYTb K orrpe,lJ;eJieHJ1IO xpOHOJIOrMM OTJI02K€HMH 

M OTCIO,n;a K II03HaHMIO npOMCX0}K,Z1;€HMR cpopM. IlpM 3T0M HYJKHO rrpeo,n;OJI€Th Oll;HO 

OCHOBHOe 3aTpy,n;HeHJ1€, B03H!1Ka10ru;ee Ha 3TOM rryTvr: MMeHHO BbI,ZJ;€JIMTb CBOMCTB3 

OTlJ;eJihHbIX BM,Il;OB CKaJI, pa3JIM'1HO OTHOCHll{JiIXCJI K cpopMMPYIOID;MM MX BH€llIHJifM 

cpaKTOpaM. 

AHaJI!13 CelJ;HMeHTa:QHOHHOrO MaTepvraJia Be,n;eT K rpaHyJieMeTpMM (1, 2, 14, 21, 26) 
v1 MOpq:>OM€TpMM (3, 16, 17. 28);, T. e. K onpe1J;eJieHJ1IO BeJIJ1qJ1HbI 3epeH M MX cpOpMhI. Pe-

3YJihTaTbI J13MepeHMM npe,n;cTaBJI€HbI '1MCJI€HHO M rpacp:vrqecKM. TaKMM o6pa30M 

pe3yJihTaTbI rpaHyJieMeTpJ1'9:€CKOro aHaJIM3a, npJ1M€HR€MOro K MeJIKOMY MaTepMaJiy, 

MbI MO}KeM rrpe,n;cTaBHTb rrpvr ITOMOID;H rpaHyJieMeTpH'1€CKO}I Kprrno:i1:, Ji13 KOTOpoti BbI-



I1PT1MEHEHJ1E KO3ct>ct>J1IJ;J1EHTA OKPYTJIEHHOCTM TAJIEK 135 

"IHCJieH H K09cpcpHu;HeHT reTepoMeTplir<-!HOCTJiI (11, 15, 20, 28). 3TJ-I K03cpcpHu;HeHThI Bbl­

pa::m:aIOT CTeneHh ceJieKIJ;liIH 3epeH (Hx ,n;eJieHHe Ha rpyrIITbI) H OTCIO,n;a xapaKTep CH.JlbI, 

ceJieKIJ;M0HHpyIOll\eM MaTepHaJI (MopcpOCKOITM"<IeCirnJI KP:t:1BaJI). 

B MOpcpoMeTPH"<IeCKOM aHaJIH3e, BBH,n;y rrepeMeHHOJ:1 BeJIH"<IHHbI 3epeH J1 Heo6xo-

1l,MMOCTH cpaBH€HHJI pe3yJibTaTOB, MbI rrpH6eraeM K onpe,n;eJieHHIO 0THOCHTeJibHbIX 

xapaKTepHCTHK, Bhipa::m:eHHbIX C TIOMOll\hIO "<IHCJI€HHbIX K09cpcpvru;HeHTOB. 

3THM crroco60:rv1 HCKJIIO<:IaeTCH BeJIH"<IHHa 3epHa H rrpHHHMaeTCJI BO BHMMaHHe 

JH1llih ero c:popMa, Bbipa::m:e:rmaJI ycJIOBHO (1, 2). AHaJIH3 cpOpMbI npOH3Be,n;eH 

npe:IB:He BCero B KPYrIH03epHHCTOM MaTepHaJie, T. e. B ll\e6HHX, o6JIOMKax CKaJibt 

pa3HOM B€JIJ1"<IJ1HbI ,n;o 60Jiee KpyTIHbIX BaJIYHOB BKJiłO"<IJ1TeJibHO. IlpH '.)TOM rrpH­

HHMaIOTCH BO BHJJIMaHHe rJiaBHbie pa3MepbI BaJiyHOB, T. e. HX ,D;JIHHa, illHpvrna 

rr TO.,n:ąvma. 

B 3aBHCJ1MOCT.J1 OT IIPHHHMaeMoro BO BHL1Marn1e 3,TieMeHTa c:popMbI, ]VIO)KH0 onpe­

,n;eJIHTb B J13CJie,n;yeMOM MaTepHaJie ero: 

1. K03c:p(pHIJ;MeHT H30MeTpliI"<IHOCTJif (OTHOllieHHe cyMMbI ,n;.JU1HbI H TOJill\HHbI 

K y,n;BOeHHOM III!iip:t:rne); 

2. K03c:pcpHu;HeHT YIIJIOll\eHHOCTH (OTHOllieirne CYMMbl ,D;JU1Hbl J1 lliHPHHbI K yp;B0-

eHHOM TOJill\HI-Ie); 

3. K09cpcpHIJ;HeHT ,D;HCCJ1M€TPHH (OTHOil1€HHe MaKCli:ll.\TaJibH0ro paccT0JIHJ1JI cepe­

,lJ;HHbI BaJiyHa K ero ,n;m,me); 

4. K03c:pc:pHIJ;J1eHT ccpepH"<!HOCTH (OTHOIIIeI-rne ,n;HaMeTpa 0Kpy:IB:H0C'l'I1, 1:VIHHbI paB­

H0}1 nepHMeTpy BaJiyHa B rJiaBHOM ero IIJiaHe, K ,n;MaMeTpy HaJIMeHblIICfl 

0KPY1KH0CTI1, OITHCaHHOM Ha rrJiaHe; 

5. K03cpcpHI.l;JiieHT 0KpyrJieHH0CTI1. 

3aMeTHM, "-!TO BbIIIIeyrrOMHHYTbI€ K03cpcpI1~MeHTb! He r1cqeprrbIBaIOT HHbIX B03-

J\IO:iKHOCTef1 orrpe,n;eJieHJ1H cpopMbI, npH'łeM pa3Hhie J1CCJie,n;oBaTeJH1 rrpHM€HB:IOT pa3-

.'Hl"<!Hbie crroco6bI (cpopMyJibI). MopcpOMeTpJ1qecKHM K09cpcpwu;weHT, KPOM€ TO"<IH0ro 

0Tpa:>KeHHB: orrpe,n;eJieHHOfI cpopMbI, ,Il;OJI:IB:€H BbI"<IHCJIJITbCH rrp0CT0 J1 He cop;epw::aTb 

cy6'beKTI1BHbIX 3JieMeHT0B. CBepx Toro OH ,D;0JI2KeH HMeTb TIOJie3H0e 3HR'-IeHHe, T. e. 

npMro,n;HOCTb K ,n;aJibHeMIIII1M 3aKJIIO"<IeHJ1B:M. 

J13 YII0MHHYTbIX K03(p(pHIJ;vI€HT0B 3acJiy)KJ1BaeT BHHMaHHJI K03(pq)ItIIJ;J1€HT 

0KpyrJieHHOCTJ1 MaTepHaJia, BBM,n;y ero oco6eHHOM rrpHrO,n;H0CTJ1 npH nepHrJIJIIJ;HUJih­

IIbIX HCCJie,IJ;OBaHHHX. l103TOMy MbI ITOCBJIIu;aeM eMy HeCKOJibKO 60Jiee BHHMaHMJI. 

ct>opMyJIHp0BI{OIO K03(p(pHIJ;HeHTa 3aHB:JICJI Be H T JI op T (38}, IlpMHHBIIIJ1M ero, K3K 

OTH0rne1rne pa,n;Hyca HaHMeHblll€M KPHBJ13HbI raJihKH K cpe,n;HeMy pa,n;Hycy. Cpe,n;Htti1: 

pa,n;Hyc 3,n;ech paBeH TIOJIOBHHe cpe,n;HeM apm:pMeTH"<IeCKOM J13 ,D;JIHHbI, lliHPHHbI J1 TOJI­

~MHbI BaJiyHa. O,n;HaKo ou;eHKa cpe,n;Hero 3Ha-crem,m pa,n;Hyca, BBH,n;y pacxo,n;HM0CTH 

M€T0JJ;OB J13MepeHMM, cy6'beKTHBHa J1 BCJie,D;CTBHe 9TOro K0He"<!Hbie pe3yJibTaTbI HY:IB:H0 

TIPJ13HaTb H€TO"<IHbIMJ1. 

3Ha"<IJ1TeJibHOe yrrpoll\eHHe BBeJI A. Ka e (8). OH rrpMHHMaeT K03(pq)HIJ;H€HT 

OKpyrneHH0CTv! paBHbIM 0TH0Il1€HJ1IO ,IĘHaMeTpa HaJ1MeHbllleM KpHBH3HbI 3epHa K ero 

,n;m1HHe:i1rnef1 ocJ1 ( 
2 I-~) . J13MepeHHe rrpOH3B0,ll;HTCH B o,n;Hoi1 IIJI0CKOCTH, npvmHT0M, 

KaK rJiaBHaJI, Ha K0T0po:t:r pacrr0JiaraeTCJI K0HTYP 3epua, rrp0eKTMPOBaHHbIM B nJiaHe, 

3T0T K0HTYP, HaJio:IB:eHHhIM Ha ,n;HarpaMMY, COCTOHll\YłO J13 K0HIJ;eHTpI1-creCKJ1X OKpy2K­

ROCTe:ti npw HHTepBaJiaX 2 MM, IT03BOJIJieT Ha CKOpbIM: rrpo-creT ;z.i;11aMeTpa H3HMeHhlli€M 

KPI1BJ13HbI, a T8.K:IB:e 3Haqem1JI ,Il;JIJ1HH0}I OCH (1). B C0MHHTeJibHbIX CJiyqaJIX MbI npo-

113B0)];HM HeCKOJihKO np0'-I€TOB ,IJ;JIB: pa3HbIX 0Tpe3KOB KPHBH3HbI K0HTypa, IIOCJie -crero 

npMHHMaeM !--Iali'.IMeHbillee 3Ha-creHMe, KaK K03q)(plifIJ;MeHT OKpyrJieHH0CTH rrepBOro pa3~ 

pR,n;a. OH Bbipaw::aeTCJI u;eJibIM "<IJ1CJI0M H3 Tpex :u;:11(:pp BCJie;n;CTBHe YłYIH01KeHJ1B: noJiy-
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•1eHH0r0 3HaY:eHHR Ha ThlCJP·Iy (8). ,D;Jrn M€JIKJ1X 3epeH necKy MbI npJ1MemrnM yBem1-

„łeHMJI MJ1Kp0CK0TI0M, )];JIR raJieK ,IĘ0CTaT01'IHa o:qeHKa np0CTh!M rJia30M. IlpMMeH.HR 

C00TBeTCTBeHHbie yBeJIJ1l-:IeHJ1JI, Mbl rrpMBO)];J1M pa3Mepbl 3epen K npOJ13B0JibH0MY 

MacmTa6y, ycTpam=ra 3aTPY.D;HeHMR rrpw cpaBHeHHM MaTepwaJioB pa3ttoro KaJrn6pa . 

.D;aJihHe:ihuee yC0BepmeHCTB0BaHMe 3T0 '3acJiyra A. B. X a 6 a Ko Ba (12, 28). OH 

ycTaH0BJ1JI TI.HTJ1CTerreHHYIO (O, 1, 2, 3, 4) IllKaJiy OKpyrJieHH0CTM 3epeH . .Il:JI.H onpe,n;e­

Jiemm cpe.n;Hei1 oKpyrJieHH0CTM MaTepMaJia 6epyTCR 50-100 3epeH, a 3aTeM cyMMa 

npoM3Be,n;eHJ1M M3 '1J1CJia 3epeH .n;aHHOM rpyTIIlbI M :qm:ppbl, o6o3Hat-:IaIOI:qeti c•rerreHb 

IDKaJibl, ,n;eJU,1TbCH Ha -C.IJ1CJIO Bcex 3epeH. 3To 3I-Iat-:IeHJ1e, YMH0JK€HH0e Ha 25 ,n;aeT 

cpe,n;HIOIO CTeneHb 0KpyrJieHH0CTJ1, BbipaJKeHHYIO B rrpoąeHTax (28, CTp. 29). 
Ka e M T p J1 Kap rrp0I13B€JU1 MH0ro J13Mepem-rti (4, 5, 6, 7, 33) raJieK pa3HbIX 

cKaJI:, cpopMMpOBaHHbIX B pa3JIJ1'-IHbIX tj:)a:ąi1aJibHhIX YCJI0BJiIHX (M0pCKJ1e, pet-:IHhie, 

f'Jim::t;J1aJibHbie, rrepJ1rJIRQJ1aJibHbie). ]if3 cpaBH€HJ1.H II0JiyqaIOTCR Ba:,KHbie 3aKJII0'-1€HJ1H, 

KOTOpbie B 06I:qeM M0JKH0 ccpopMyJIMpOBaTb TaK: 

1. OCHOBHYIO P0Jib B BbII'Jia:}KJ.1BaHJ1J1 J1 OKpyrJieHMM rrepeH0CJ1M0ro B0,D;OIO Ma­

TepvraJia lrirpaIOT ri1.n;po,n;11HaMMqecKHe ycJI0BJ1,H B0,IĘH0M cpe.n;bl. Ilo Mepe B03-

pacTamuI BMXpeBaTOCTM ,n;BMJK€HJ1R B03pacTaeT J1 K03cpq:m:qMeHT 0KpyrJieH­

H0CTJ1 raJieK, rrp:v.,:qeM pa3JIHqwe rH,n;po,z:t;J1HaMM'1€CKHX YCJIOBJ1H: MOPR, peKH, 

03epa J1 T. lJ,. OCTaBJIReT Ha HMX oco6yro rre-ciaTb, KOTOpyro B03M0JKH0 rrpo-ciecTh, 

C0ITOCTaBMB pe3yJihTaThl l13Mepem-nł (cpOpMa rJ1CT0rpaMMbl). 

2. BJIHRHliie rrpo,n;0JI1KMTeJibH0CTJii Tpm-rcrropTa MaTepMaJia B0,D;0I0 BeCbMa orpa­

HWłeH0: cpopMa raJibKM BbipalĘ:aeT He CTOJib BpeMH ee cpopMHp0BaHMR, CKOJib 

xapaKTep cpopMJ1PYIOIQet'1 cpe,I:ĘbI. Harrp. pe-ciHbie raJihKM noJiyqaroT cBOTI­

CTBeHHYIO J1M cpopMy yJKe Il0CJie HeCKOJibKJ1X (MHOr,n;a MeHbIIIe 10) KHJIOMeTpC>B 

TpacrropTa. 

3. Ilp:vi:po,n;a cKa,TibI, OT K0TOp0M rrpOHCX0,Zl;HT BbIBeTpeHHbIM MaTepwaJI, He wrpaeT 

cyrn;ecTBeHHO BMlI,H0H p0JIJ1. TI03TOMY raJibKJ1 rpaHHTHhie, KBap:qeBhie) J13B€CT­

KOBhie, rrec-c.rnHHKOBbie, PI10JIJ1THble J1JIJ1 6a3aJibT0Bbie coxpaHRIOT no,n;o6Hbie 

cpopMbI, npM,n;aHHbie HM r11,n;po,n;miaMJ1"Cł€CKOIO cpe,n;oro. JlMillh CKaJibI oqeHb 

MHI'KJ1e, KaK MeJI, CJia6o c:qeMeHT11poBaHHbie rrec-ciaHJ1KJ1, TBep,n;hIM, HO JierK0 

KOJiłOI.I.J;J1MCH KpeMeHb J1 CKaJibI, o6pa30BaHHbie J.13 CMeCM oqeHb MRI'KMX J1 TBep­

,Il;hIX 3epeH, He coxpaHRIOT B ,lJ;OCTaTO"CIH0i-1 CTerreHH TIPM3HRKOB, rrpJ1,n;aHHbIX I-1.M 

C0TBeCTB€HH0J1 cpe,n;oro. 

4. IlepeMeHbI TeMrrepaTypbI, RPK0 BbICTyrrarorn;:ne B nyCTMHHhIX TP0IIJ1'1€CKJ1X 

pa110Hax li1 B XOJI0,Zl;Hb!X CTpaHax, ,n;aroT MaTepMaJI C OCTpbIMJ1 pe6paMJ1, He­

OKpyr JieHHbIM. 3TOT 1vraTepJ1aJI OTJIW-IaeTCR HJ13KJ1M K03(p(pJ1QM€HTOM 0Kpyr­

JieHH0CTJ1. 

,Il;JIR YCTPaHeHMR BJIMRHJ1H cppaKI.l;MM OT6MpaJICR MaTepMaJI pą.3HOM BeJIJ1l-:IMHbI, 

corJiaCH0 rrp:t-1HHTbIM KJiaccaM. 1IJ1CJieHHbie, pe3yJibTaTbl aHaJIJ13a, pa36MTbie Ha rpyn­

IlhI corJiaCHO CTerreHJ1 OKpyrJieHHOCTM, MO.:lKH0 rrpe,n;cTaBMTb TIOM0!QbIO rMCTOrpaMM 

(pliIC. 1). 
]if3 BbIIIJeJ13JI0JKeHH0I'O CJie,n;yeT, qTo KalK:,D;OM THTIMqHOM cpe,n;e CO0TBeTCTByeT 

oco6aa q:>OpMa rMCT0rpaMMhI. Ko:rvmaKTHbIM ee rrpoą:>MJib c o,n;HMM JIMlllb MaKCMMYM0l\l 

OTBe-ciaeT qJ,1CTOMY Tl1IlY cpe,n;bI. .D;BOMHOH MaKCHMYM H pacceRHHa.H rMCTOrpaMMa yKa-

3blBaIOT Ha cpopMMpoBaHMe MaTepMaJia B ,D;BYX nepeMeHHhIX BM,n;ax cpe,n;bI. 3TO ,n;aeT 

OCHOBaHHe K BbIBO,n;aM, YTO"C!HRIOI.I.J;HM H3MeHeHJ1R YCJIOBMM cpe,IJ;bI; C APYI'OM CT0p0Hbl 

nona,n;aIOTCR rJ1CTOrpaMMbI He"lłeTKliie J1 Tpy,n;Ho o6'bRCHHMbie. 

3Ha"t-:IeHMe K03(p(pJ1QH€HTa, 0TKJia,n;bIBaeMOI'O no OCH XX-OB, yKa3bIBaeT CTerreHb 

0KpyrJieHH0CTJ1 MarepJ,mJia. 31-1a-ąeuwa ero HM:IB:e 100 yKa3bIBaIOT Ha oqeHh MaJibie 

OKpyrJieHH0CTM, a Bbillle 500 Ha 3I--Ia"C!J1Te.1IhHbie. C00TBeTCTBeHHO 3T0MY M0JKH0 I'0B0-
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pMTh O MaTep11aJie oqeHb MaJIO, cpe,n;He- l1JIM CMJihHO OKpyrJieHHOM I1 rrpoc.rre,n;MTb Ha 

:rMCTOrpaMMe IlOJIO)i{eHMH MaKCMMYMOB. 

IlpJ1r0,IJ;HOCTh K03cpqmu;MeHTa OKpyrJieHHOCTM MaTeptta.rra K rrepttrm:i:u;ttaJibHhlM 

MCCJie,n;oBaHJ1HM BbipaJKaeTC.H B TOM, qTo rMCTOrpaMMa, OTBeqa101u;aa: cpe,n;e rrep11rJI.H­

u;11aJibHOM peKJ1, OTJIWiaeTC.H oco6hIM rrpocpMJieM. 3.n;ecb BJ1,Il;Hbl oqeHb MaJibie OKpyr­

JieHJ1.H MaTep11aJia (MaKC11MYM Hl1JKe 100; HeT MaTepJmJia CMJibHO OKpyr.rrer-rnoro), qTo­

rrpe,n;ocTaBJI.HeT B03MOJKHOCTh BOcrrpo113Be,n;eHJ1.H r11,n;po,n;:c1HaM11qecKoro xapaKTepa 

cpe.n;hI J1 Bb1,n;eJieHJ1e MaTep11anoB nepMrJI.Hu;MaJibHbIX (Hanp. Ha Teppacax) 113 npoqv1x 

ł.IaTepMaJIOB aJIJIIOBJ1.f.!. 

B cpaBHeHJ1J1 C HbIHeIIIHJ1MJ1 peKaMM - 3TO BO,Il;bl co CJia6oro B"HxpeBaTOCThIO, 

BepO.HTHO BCJie,n;CTBJ1e CKOJibJKeHJ1.f.! OT .n;e:t1CTBJ1.H MOP03a Ha ,Il;HO. 

3TJ1 CBOMCTBa aKKYMYJIMPOBaHHOro MaTepMaJia COCTaBJI.HIOT KpMTepMM B ou;eHKe 

,ero npOMCXOJK,n;eHM.H, a TeM CaMhIM KJiacc11cp:i1u;ttpyroT 0TJIOJKeHJ1.H xpOHOJIOrMqecK11 

M B 0THOIIIeHMJ1 K ,Zl;v1HaMJ1qecKJ1M ycJIOBJ1.HM, rocno,n;cTBOBaBIIIMM B ,n;aHHOM cpe.n;e. 

MopcpOJIOrJ1qecKJ1e 3aKJiroqeHM.H ,Il;JI.H u;eJie:i1 aHaJrn3a JiaH,n;rnacpTa IlhITaJIJ1Cb BbIBeCT'Vi 

B nocJie,n;Hee BpeM.H T. C. ,n; e- Kap Ba JI ro (11) M Me H III M Hr (24). 
KaJKeTC.H, qTo KPOMe KP11B0M :rMCTOrpaMMhI MOJKHO IlOJib30BaTbC.H CYMMapHOM 

KpMBOIO, IlOCTpOeHHOIO no no.rryqeHHOM Ta6m-1u;e K09qJqJJ1ll;J1eHTOB OKpyrJieHHOCTvl 

MaTepMaJia, Ha HJ1JKenp11JIOJKeHHOM pMCYHKe (pMC. 2), npe,n;cTaamuoru;eM 3TJ1 KPMBbie, 

BTIOJIHe ,n;ocTaToqHo OTJIMqaeTC.H MaTepMaJI, npOMCXO,Il;H:Iu;11I1 l13 rrepvrrJI.Hll;MaJibHOM 

cpe,n;bI, OT MaTepMaJia, cpopMMPOBaHHOro B peKe J-1 B MOpe. 

CTIMCOK MJIJI'.IOCTP AIJJ,fv.1 
CTp. 

i. fMCTOrpaMMbI, npe.n;cTaBJI.HIOiu;J1e creneHb 0KpyrJI€HH0CTJ1 CKaJIHCTOro MaTe­

pMaJia ~ pa3HbIX BM,n;ax cpe,n;bI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 

KaJKJJ;RH rMCTOrpaMMa npe,n;cTaBJIH:eT pe3yJihTaTbl H3MepeHMM 100-150 3epeH 
BeCOM 10-1000 rpaMMOB. Ha B€pTMKaJibHOM OCJ1 npou;eHT o6ru;ero qJ1cJia 3epeH, 

Ha l'Opl130HTaJibHOM OCJ1 - B€JIJ1qJ1Ha K09Q)qJil;J1€HTa OKpyrnem:i:ocTM B npo­
MeJKyTKax no 50. a - peKa; b Mope; c - nepMrJin:u;MaJibHa.H peKa; d - 03e­

po; e - ,n;OHHaH: MOpeHa; f - 60KOBa.H MOpeHa; g - KOHeqHa.H MOpeHa; 

h - 3aH,n;p; i - qJJIIOBMOrJIRu;MaJI. 

2. CyM:rv:rapHhie KpMBbie, npe,n;cTaBJIHIOiu;Me CTeneHb OKpyrneHHOCTJ1 I\I.IaTepMaJia 35 

a - peKa; b - MOpe; c - nepJ1I'JIHu;Ma.n:bHaa peKa; d - 03epo. 

TiepeBe.n: A. HaJieTIMHbCKJ:I 
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JI07.J;3b 

MEP3JIOTA - OBIIJ;J1E IIOHHTMH 

Co,n;ep:tKanH e 

B CTaTbe co6paHbI TepMv!HbI yrroTpe6JIReMbie B IlOJihCK0H, aHrJivIMCKOM, cppam~y3-

CK0M, HeMeIJ;KOM J1 PYCCK0M JU:1TepaTypax )];JIR onpe,n;e.rreHvISI Mep3JI0TbI, Co6paHHble 
TepMHHbI OTHOCRTCR K ITOHRTMRM Mep3JI0Tbl, Be'-IH0M Mep3JI0Tbl H ,n;eRTeJibH0ro CJI0H. 

Mcc.rre,n;0Bam1R Mep3JI0Tbl oco6eHHO pa3BMTbI B Tex CTpaHax, r,n;e 0Ha J1MeeTCR 

B HaCT0RIT(ee BpeMR, TO ecTb B CoBeTCK0M Coro3e J1 CeBepHo:t1 AMepMKe. BJiaro,n;apn 

3T0My HaM60Jiee IIOJIHYIO TepM1i1H0JI0rHIO no B0rrpocaM COBpeMeHH0M Mep3JI0Tbl M02KHCJ 

HaMTJ1 B PYCCK0M J1 aMep.v1KaHCK0M JIJiITepaTypax. B CTpa1mx 3arra,D;HOM J1 cpe,n;Hei:'.r 

EBp0IIbI O.D;HOM Ji13 Ha.v160.rree aKTyaJihHblX rrpo6.rreM RBJIReTCR rrpo6.rreMa nJieMCT0r(eHO­

B0M rrepHrJIRr(HaJibHOM 30Hhl, TaM B03HJi1KJia TePMliIH0JI0TJiIR 3ali1MCTB0BaHHaR y HCCJie­

~oBaTeJie:ti COBpeMHH0M Mep3JI0TbI, HO rrpHcrroco6JieHHaR K HeCKOJibKO J1HbIM cpopMaM 

HCKorraeMoro «rrepMrJIHIJ;MaJia». 

rro Mep.s ycnexoB B J13Y"IeI-rnH rrpe,n;MeTa J1CCJie,n;oBaHliIM B03HHKaeT He06X0.l];M­

M0CTb BBe,n;emm H0BbIX TepM1i1H0B. IIp1i1CIIOC06JieHHe cyI.I..J;eCTBYIOI.I..J;HX TepMJ1H0B Tpe-

6yeT oco6eHHOM CTapaTeJibH0CTJ1 B coxpaHeI-IJ1H J1X II0,D;JIJ1HH0ro co,n;ep:maHJ1SI. H0BbIC 

TepMMHbI, o6pa30BaHHbie )J;JIR Ha3BaHJ1H HeC(pOPMYJIJ1p0BaHHbIX paHbllie II0HRTHM 

J:;0JD-KHhI 0TJIH'-IaTbCR rrp0CT0TOM, RCH0CTblO co,n;ep:tKaHHR J1 o6Jia,n;aTb JierK0M rrepe­

B0)J;HM0CThIO Ha ,n;pyrHe R3bIKJ1. 

Oco6bie 3acJiyrJ1 B o6JiaCTJ1 yrropR,lJ;O'łeHJ1R rrepJ1rJIRqviaJibH0M TepMMH0JI0TJiH1 no­

JI01KHJI Bp a :ił a H (8, 9, 10). IIo,n;Bepraa KPHTHKe pH.n; cyI.I..J;eCTBYIOI.I..J;J1X TepMMHl)B 

B p a i1: a H rrpe,n;JI0:lli:HJI 3aMeHHTb MX ,n;pyrHMM. Om1 6y,n;yT rrepe'-IMCJieHbI HM:tKe. Tep­

MJ1HbI rrpe,n;JI0:IB:eHHbie Bp a Ma HO M co3,n;aBaJIHCh MM no JIOrM'łeCK0MY npI1Hr(MIIY, 

E CBR3M C 'łeM OHM TQ"qHo C0OTBeTCTBYIOT C0.l];ep:IB:aHMIO orrpe,n;eJIReMbIX ITOHRTMfL 

B HeK0TOPbIX CJiyqaJix o,n;HaKo OHM np0H3BO,D;HT Bne'-1aTJiem:1e MCKyCCTBeHHhIX. 

C ,n;pyr0M CT0pOHbI HeC0J.1;IHeHI-IbIM )J;0CT0MHCTB0M TepMMHOB B p a M a H a eCTh TO, '-ITO 

rpa1VIMaTM'-1eCKJ1e cpopMbI cy11,ecTBJ1TeJihHhIX M0:tKH0 JierKO rrpeo6pa30BaTb B rrpvI­

JiaraTeJihHhie M rJiar0JihI. TaKMM o6pa30M C03,n;aeTCR n;eJibIM pa,n; np0J;13B0,ZJ;HbIX, K0-

T0pbIMJi! M0)KH0 na3bIBaTh He T0JihK0 RBJieHMR, HO J1 C0OTBeTCTBYIOI.I..J;Me MM rrpou;ecCbI. 

HacTORI.I..J;Hff 063op 0THOCHTCR K TepMJ1HaM CBR33HHhIM C Mep3JI0T0M, K0TOpbie 

-Y:aI.I..J;e ,n;pyrMX yrr0Tpe6JISIIOTCR B JIMTepaType. OCH0BHhIM 3a.l];aHJ1eM aBT0poB 6y,n;eT 

TaK:tKe <POPMYJIMPOBKa co,n;ep:tKaHMR HaM60Jiee YIIOTpe6MTeJihHbIX TepMMH0B, -C.IT0, 

B CB0IO O-Y:epe,n;h, II0M0:tKeT HaMTH 06IT(MM R3bIK B o6JiaCTM BbIIlleHa3BaHHhIX rrpo6JieM. 

«Mep3JI0Ta», zmarzlina, marzłoć, frozen ground, frozen soil, tjiile, le sol geie, 
Eisboden, Frostboden - 3TH TepMMHhI orrpe,n;eJIRIOT u;eJI0CTb TOM 30HbI rpyHTa, K0-

TopaR xapapTepvr3yeTCR OTpm.:.i;aTeJibHbIMM TeMrrepaTypaMH li! K0TopaR, B CBH3JiI C 3TJ1M, 

1rnxo,n;MTCH Il0CT0RHH0 B 3aMep3IIIeM COCTORHMM. Co,n;ep:IB:a1n1e 3Toro TI0HHTHH 0,ZJ;H0-

3Hat.rno y npeo6.rra,n;aIOI.I..J;ero 60JihIIIJ1HCTBa aB'l'0P0B 

B IT0JihCK0M JIMTepaType B0IIIJU1 rrapaJIJieJihH0 B yrr0Tpe6JieHMe ,n;Ba TepMvma. 

P y :tK J1 u; KH (33), Ca BH u; K J1 (34), r a JI J1 i\ K li! (20) 110Jib3YIOTCH TepMHH0M marzłoć. 

H H (26) M ,ZJ; bł JI I1 K (14, 15, 16, 17) TIMIIIYT zmarzlina. 
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B aHrSIMMCKOM J1 aMepuKaHCK0M JU1TepaType BCTpe-.:raeTCH 06bl':l:HO TepMHH frozen 
ground Jl e cp cp 11 Hr y 3 JI JI, 28; Bp a Ma H, 8, 9, 10; Te 6 e p, 40; I' op 6 e p r, 
21, 22, 23 M ,n;pyr11e) mrn frozen soil, (Il; o v.r Hep, 48). 

IllBe,n;cKMM TepMMH tjiile (HOpBeJKCKMM: tele) BBeJI B HaytmyIO JIMTepaTypy X 3 r -
6 o M (25). OH 6bIJI B3HT 3TJ1M aBTOp0M M3 Hap0,IJ;H0ro Hape11:irn:, B K0TOp0M 3Ha-Y:MT 

«3aMep3IllbIM rpyHT» 6e3 orrpe,n;eJieHMH cp0Ka Mep3JIOro COCT0HHMH. TaKMM o6pa30M 

tjiile rrpe,n;cTaBJIHeT co6oti 3KBMBaJieHT TepMMHa «Mep3JIOTa», a He Be-.:rHaR Mep3JI0Ta. 

B p a M a H B CBOeM rI0CJie,n;Heti rrpe,n;cMepTH0M 3aM€TKe o6pa~aeT BHJ1MaHJ1e aBT0p0B 

Jia t:J:aCT0 yrroTpe6JIR€MhIM J1MJ1 TepMMH tjiile B HerrpaBMJibH0M CMbICJie Mep3JI0Tbl. OH 

CCbIJiaeTCH rrpM 3T0M Ha pa6oTy X e r 6 o M a J1 Ha aBT0pMTeT JIMHrBMCT0B, K0T0Pbie 

e,n;r,:morJiacuo YTBepm,n;aIOT, 11TO TepMMH0M tjlile IT0Jih3YIOTCR ,IJ;JI.fl Ha3BaHMR: M€p3JI0Tbl 

B006n~e. Cp0K M€p3JI0ro C0CT0HHJ1H rpyHTa ueo6xo,n;MMO orrpe,n;eJIMTb C00TB€TCTByIO­

ll~J1M rrp11JiaraTeJibHhIM. X 3 r 6 o M (25) roB0PMT o perenne M perennierende tjale. 
T po JI JI b (44) rrpJ1,n;ep1KJ1BaeTCR T0:M-1Ke T011KJ1 3pe1rnsr J1 Il0Jib3yeTCR TepMJ1HaMJ1'. 

tiigliche tjiile, jiihrliche tjiile, perenne tjiile. 
Bo cppaHIW3CKOM JIMTepaType -.:ra~e Bcero BCTpe-qaeTCR TepMMH le soi gele, B H€­

:V1€I.J;KOM - Eisboden J1JU1 Frostboden. 
Cpe,n;tt PYCCKJ1X aBT0p0B J1M€Jia MeCTO ,IJ;J1CKYCCJ1R Ha.n; T0'łHblM orrpe,u;eJieHMeM 

TepMMHa «Mep3JI0Ta». no MH€HI1IO Cy Mr J1 Ha (39), «Mep3JI0Ta» (Mep3JiblM rpYHT) o6o-

3HaqaeT KaJK,IJ;bIM rpyHT, TeMnepaTypa K0T0poro rra;n;aeT HJ11Ke HYJI.H (0°C), He3aBJ1CliIM0 

OT T0ro, co,u;ep:IB:MT-JIM 0H B0,IJ;y vIJIM HeT. To JI c TM x M H (41} II0JiaraeT, 'łT0 He TeM­

nepaTypa, a (pv.!3M'łeCKOe COCTORHMe B0,IJ;bI rrpe,n;orrpe,n;eJIReT cy~H0CTb IT0HHTJ1R 

«Mep3JI0Ta». OI-I IT0Jih3yeTCR 3TJ1M TepMMH0M ,IJ;JIR onpe,u;eJieHMH RBJieHMR TaKoro II0-

I-IH:IB:emrn: TeMrrepaTypbI rpyHTa, K0Topoe CTaHeT npM'łMH0M KpMcTaJIJU13au;MJ1 3aKJIIO­

'-ICHH0M B H€M B0,IJ;bI. Mep3JiblM 0H Ha3bIBaeT rpyHT, B K0TOp0M co,n;ep:IB:MTCR Jie,n;. 

«Be-qrrnR Mep3JI0Ta», wieczna zmarzlina, wieczna marzłoć, grunt wiecznie prze­
nwrzł,y, perenniaily frozen ground, perpetually frozen ground, permanently frozen 
uround, permanent ground frost, frozen subsoil, perrnafrost, pergeLisol, tjiile, 
couche perpetuellement gelee, Gefrornis, Dauerfrostboden, stiindiger Frostboderi. 

Ilepet:J:vICJieHHhie BbIIlle TepMMHbI onpe,u;eJIRIOT Ty t.JaCTb Mep3JI0TbI, K0T0pa,=i He 

OTTaMBaeT B Tet.JeHMe JieTa. Q-qeHb pacnpocTpaHMJI0Cb II0Jib30BaHJ1e TepMMH0M tjiile 
HeCM0TPH Ha npv.IBe~eHHbie HaMM oroB0pKM Bp a Ma Ha. B t.JaCTH0CTJ1 TepMMH 3T0T 

HBJifleTCH rocrro,n;cTByIO~MM Bo cppaHI.J;Y3CK0M JIMTepaType, 3aMemIR OITMCaTeJihH0e 

Bbipa)I{eHMe: couche perpetuellement gelee. MOJKHO 0~HaKo BCTpeTJ1ThCR C HMM 

y aMepi:1KaHCKJ1X, HeMeI.J;KMX M TI0JibCKMX aBT0pOB, He Ct.JJ1Tas:r CKaH~J1HaBCKJ1X, 

y K0T0pbIX tjiile HaX0~MTCR B II0CT0RHH0M ynoTpe6JieHMJ1. ,1J;JIR J136emaHJ1R H€RCH0-

CTei1 M He,n;opa3yMeHMM Heo6XO,IJ;J1MO cHa6:IB:aTb 3T0T TepMMH ,u;on0JIHMTeJibHbIM orrpe-

7~eJieHJ:1eM, IrnK 3T0 ,n;eJiaIOT I-Ianp. X 3 r 6 o M (25) J1 T po Jl JI b (44) Ha3bIBaH Be'łHYIO 

Mep3JI0Ty perenne tjlile. 
Orp0MH0e 6oraTCTBO TepMMH0B, orrpe,n;eJIHIOID;MX IT0HRTJ1e Be'tJ:H0M Mep3JI0Th:, 

M0:IB:H0 Hai1TJ1 B aMepv1KaHCK0M JIMTepaType. A H Te B c (1) TI0Jib3yeTCH TepMMH0M 

perrnanent ground frost. KpoMe HaJ160Jiee pacrrpocTpaHeHHhIX TepMJ1H0B, TaKMX KaK 

perenniaUy frozen ground MJIM frozen subsoil (40, 48) ITORBJIRIOTCR y HeK0T0pbIX 

aBTOP0B 6oJiee np0CTbie TepMMHbI. M TaK M y JI JI e p (29) npe,n;JiaraeT BB€CTJ1 TepMMH 

permafrost *). 3TOT TepMMH HameJI MHoro rrpJ1Bepmem.:i;eB B Coe,n;MHeHHhIX IIITaTax, 

B oco6eHI-I0CTvl Ha CTPaHMu;ax MH:IB:eHepH0M JIMTepaTypbll, KaK 6Jrnr03BY'lłHbIM H o6-
J_L\€TI0HHTHbl½ (Hą.np. B JI e K, 6, 7). 

*) permanere -- JWTHHCK., frost 
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Bp a ii a H (8), KOTOphIM ITOCBJITMJI crreł\MaJihHYIO CTY,ZJ;MIO TepMMHOJIOrW-I€CKMM 

BOrrpocaM B o6JiaCTM Mep3JI0ThI, o6palł\aeT BHMMam1e Ha TO, '-!TO B TepMMHe perma­
frost HM 0,ZJ;Ha M3 COCTaBHhIX -qacTeii CJIOBa He J1MeeT OTI-IOllieHMJI K rpyHTy. Co CB02}1 

CTOPOHbI OH rrpe,n;JIOJKJ1JI TepMMH pergelisol 2), KOTOphIM ;n;eiiCTBJ-1TeJihHO 6bICTpo 6bIJl 

npMCBOeH aHrJIMMCKMMM aBTOpaMM. HeJih3R He corJiaCMThCR, "ITO TepMliIH Bp a ii a HEL 

co,n;epJKalł\MM Bee COCTaBHbie 3.JieMeHTbI IlOHJITli.tH: Be'-moii Mep3JI0TbI, O'-l€Hb y,n;o6eH, 

.nerKo rrepeBO,z:t;MM J1JIM - '-ITO ,n;aJKe ITPO!ł\e - MO)K€T 6bITb 6e3 Tpy,n;HOCTeii npMCBOeH 

B OpMrMHa.JibHOM rrpOM3HOIII€HMJ1. BOJibllH1M ero ,IJ;OCTOMHCTBOM JIBJIReTCR TaK)Ke B03-

M0JKH0CTb C03;D;UBUHMH PR,IJ,a rrpOM3BO,IJ;HhlX CJIOB, KaK pergelated, pergelation, to 
pergelate. CaM B p a M a H rrpe,n,JiaraeT IlOJib30BaTbCJI H€KOTOpb1MJ1 rrpOM3BO,IJ;Hbl!\,IliI 

3TOro TepMvrna ,ZJ;JIH orrpe,n,eJieHMR rrepv10,n,w-1ecKoii Mep3JIOThI: etesigelisol M diurn·i­
gelisol 3) BMecTo jiihrliche M tiigliche tjale T po JI JI H (10). 

B CB.f:I3M C TepMv.IHOM pergelisol My JI JI e p rrpe,n;JIOLKMJI HeCKOJibKO BM,IJ;OJ13MeHC­

HMM 3TOro Ha3BaHMH ,ZJ;JIH orrpe,n;eJieHMR 30H rpyHTa CM€JKHhlX C BeqHOM Mep3JI0T0}1. 

ropM30HT 3aJieraIO!ł\MM HMLKe ee OH rrpe,n,JiaraeT IIa3hIBaTh sub-gelisol, ropM30HT 

3aJieraIO!ł\MM: BhIIIIe - supra-gelisol. M y JI JI e p BhI,n;eJIHeT TaKJKe cyxyro Mep3JIOTY, 

He co,n,ep1Kalł\YIO BO,z:t;hI, a rrpe,n,JiaTaeT ,z:t;JIR Hee TepMMH dry pergelisoi. 
B HeMeQKOJA JIMTepaType CY!ł\eCTByeT pH.n; paBHorrpaBHhlX TepMMHOB ,Il;JIH orrpe­

,n;eJieHMH TIOHHTMH Be"IHOM Mep3JIOThI: stiindiger Frostboden, dauernder Frostboden, 
ewiger Frostboden, Dauerfrostboden, Gefrornis. 

B PYCCKOM JIJ1TepaType rrpMHJIJICH TepMMH «BeqHa.H Mep3JIOTa» npMCBOeHHbIM H:3 

Hapo,n;HOM JieKCJ1KJ1. B HayqHylO JIJ1TepaTypy 3TOT TepMMH BBeJI Cy Mr M H (39). 
Cy M r J1 H BhI,IJ,eJIHeT, rro,n;o6HO M y JI Jl e p y TIOHHTJ1e «cyxoii Mep3JIOTbI» ,D;JI.f:I oxa­

paKTepM30BaHJ1H pbIXJibIX ropHhIX nopo.n;, He co,n;ep1Kalł\J1X ,n;OCTaTOqHOro KOJIW-:IeCTBa 

BO,IJ,bI, KOTOpa.H 6bIJia 6hI B COCTO.HHJ1 QeM€HTJ1pOBaTh rropo,n;y Jib,IJ;OM. He3aBJ1CJ1MO OT 

repMMHa «BeqHa.H Mep3JIOTa», III o c Ta Ko B J1 '-I J1 II ap X o Me H Ko (41) I10Jib3YIOTCił 

TepMJ1HOM «Mep3JIOTa», II o Jl o B J1 H K J1 H J1 Ba pa Ho B (41) YIT0Tpe6JI.f.[I0T TepMMH 

~YCTOM"IJ1Baa Mep3JIOTa». T o JI c T J1 X J1 H ( 41) npe,n;JiaraeT Ha3BaHJ1e «MHOI'OJieTHHR 

Mep3JIOTa». 

,Il;Jia onpe,n;eJieHMH OTTa.HBIIIero rpyHTa Ha I1JIO!ł\a,n;r1 3aHRT0}1 BeqHOM Mep3JI0TOM 

ynoTpe6JIJieTCH TepMMH «Tam1K». Ty Me Jl b (39} Ha3bIBaeT «TaJIMKOM» rpyHT, JIMIIIeH­

HhIM Be"IHOM Mep3JI0Tbl, HO OKpyLKeHI-IhIM ero co Bcex CTOPOH. Cy Mr li1 H (39) npe,n;­

JiaraeT BhI,n;eJI.HTb ,n.Be KaTeropMM TaJIMKOB: «CKB03Hhle TaJIMKM» - rrpOHJ1KaI-Olł\J1e 

HaBhIJieT BeqHylO Mep3JIOTy - J1 «TaJIJ1KJ1 3aMKHYTbie» . C HJ13y - orpaHJ1qeHHbie co 

CTOpOH rro,n;OlIIBbI Mep3JIOTOM - J1Haqe «rrceB,n;OTaJU1KJ1». TaJIJ1K MOLKeT J1.MeTh BM/~ 

Tl)eIQJ1HbI, KapMaHa J1JIJ1 KOJIO,rt;Qa. B nepJ1CpepMqecKoii 30He pacrrpocpaHemm Be-.rnot'.r 

Mep3JI0TbI M3BeCTHbI «OKHa TaJIMKOB». To Jl CT J1 X J1 H (39, 41} ;n;aeT Ot.IeHb IIIMPOKOe 

onpe,n;eJieHMe 3TOro IIOHSITJ1JI. TaJIMKOM J1Jll1 TaJIOii ropHOM rropo,n,oro OH Ha3hIBaeT 

KaJK,n;yro rOpHylO rropo,n,y, B KOTOpo:n J1MeeT MeCTO ł\l1PKYJIHł\J1.H BO,IJ;bl, He3aBMCI1MO OT 

ee TeMnepaTyphl, J1 Ka1K,n;y10 ropHylO rropo,n;y, 06.Jia,rt;aIO!ł\YIO TeMrrepaTypai1: BhIW0 

HYJIH. 

My JI JI e p (29) rrpe,n;JiaraeT BBeCTJ1 CJ16J1pCKJ1M TepMMH TaJIMK B .MeJK,n;yHapO,n;HyIO 

TepMJ1HOJIOrJ110. 3TOT TepMJ1H MOJKHO BCTpeTJ1Tb B ,rt;OCJIOBHOM: TpaHCKpMI1ł\J1J1 B aMe­

PMKaHCKOM JIJ1TepaType, Hanp. y B JI e Ka (5). MHOJKeCTBeHHOe '-IJ1CJIO IlMIIIeTCH taliks. 
B pa i1: a H (8) corJiaIIIaeTCSI C TeM, '-ITO TepMMH Tam1K JierKo rrpMCBOJ1Tb, HO OH J1Mee11 

O,Il;J1H He,n;ocTaTOK: HeT B03MOJKHOCTM BOCITPOJ13BeCTJ1 J13 Hero rJiaroJia ,IJ;JISI onpe,n;eJie­

m,m npoł\eccoB, cnJI3aHHbIX c TaJIMKOM. B p a ii a H npe,n;JiaraeT BMecTo Hero TepMHH 

2) per - gelare - solum - JiaTMHCK. 

:J) etesia - BpeMH ro,n;a, rliurnus - ,n;1-reBHOM - JW.TJH:CK. 
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rabetisoL 4). B03HJ1Kam1e Ta6eTJ1COJIH M01KHO Bbipa3J1Tb Ha aHrJiviMCKOM J13bIKe rrpo­

.l13B0,D;HbIM rnaronoM tabificate, rrpo11ecc MOLKHo na3BaTb - tabification. 
B TIOJibCKOM JU1TepaType TepMMH TaJIJ1K YI10Tpe6JIJ1€T Ca B J111 K J1 (34). 

«Arpa,n;aw,m - ,n;erpa,n;au;MH Mep3JIO:n 30HbI», narastanie - zanikanie wiecznej 
zmarzliny (marzłoci), degradacja, regresja wiecznej zmarzliny, aggradation - de­
uradation of perenniaUy frozen ground (of permanently frozen ground, permafrost), 
pergelation - depergelation. 

C npo6JieMOM Mep3JIOTbI CBH3aH BOnpoc J13MeH€HJ1R ee MOll.J;fIOCTl1 B pe3yJibTaTe 

KJIMMaTM"qecKMX OCD;l1JIJIRD;l1J1, a TaK1Ke BOrrpoc B03M01KHOCTM coxpaHeHJiifl ,n;o COBpe­

:MeHHOrO BpeMeHM TIJI€MCTOIJ;€HOBOM Mep3JIOTbI. 

,ll;JIR KOHCTaTMpoBaHHbIX M3MeH€HJ1J1 MOII.J;HOCTl1 Ji1 rpam,n:Ę pacrrpocTpaHeHMR Be'l­

HO:n M€p3JI0TbI ycTaHOBJ1JIJ1Cb ITOHHTJ1R, KOTOpbie Ha IlOJibCKOM R3bIKe M01KHO rrepe­

.n,aTb TepM11HaMJ1 narastanie («HapacTa:E-rne») v1 zanikanie («rrocTerreHHoe MC'-Ie3aHMe») 

Ee9:HOM Mep3JI0TbI, B IlOJibCKMX ny6JittKau;MRX qaII.:Ęe J1,IJ;€T peqb o rrpoqecce l1C'-Ie3aHl151 

:\!ep3JIOTbI, ,n;Jia onpe,n;eneHMH KOTOporo ynoTpe6JIHIOTCH B rrpeo6Jiap;aroII.:ĘeM KOJIM"<Ie­

CTBe cnyqaeB 3arra,n;Ho-eBponeilcK:ne TepMMHbI «p;erpa,n;aq:nv1» MJIM «perpeccM:n» (r a -
.:'I Hu; K :n, 20), pe1Ke - IIOJibCKMM TepMl1H wytapianie («BbITRi1BaHJ1e»). ' 

B aHrJio-caKCOHCKOM JIMTepaType npl1HHJIJ1Cb TepMHHbI aggradation, degradation 
of perenniaUy frozen groimd, MJIM :IB:e - KOHceKBeHTHO yrroTPe6JIHeMbie My JI JI e ~ 
po M - agg1·adation, degradation of permafrost. Bp a ił a H (8), co3p;aBII.n1:i1 TepMMH 

pergelisol, rrpe,n;JIO:IB:MJI BB€CTl1 onpe,n;eJieHJiIH pergelation M depergelation. OH 3aru;M­

u:i;aeT 3TH TepMMHbl, KaK onv1parorn;MeC.H Ha TOM-2Ke KOpHe, "<ITO M regelation ( «pe:me­

:1.HD;MJD> ), a 3TO IlOCJI€p;Hee CJIOBO HBJIHeTCR o6rn;enpMHHTblM B 06JiaCTM r JIHD;vIOJIOrl1l1 5). 

C y M r l1 H (39), T o JI C T liI X 1iI H J1 ,n;pyn1e C0B€TCKJ1e liICCJie,n;oBaTeJiliI onpe]l;e­

~'UUOT M3MeHeHMe MOII.J;HOCTJ1 M€p3JIOTbI, KaK npou;ecc «arpa,n;au;l11i1» MJIM «,n;erpa;a;au;MJ1)"> 

Mep3JIOi1: 30HbI. 

«Tio,n;3eMHbie Jib,D;bI», lód gruntowy, ground ice, le gel dans le sol, Grundeis, 
Bodene'is. 

IlOHffTMe rpyHTOBOrO Jib;IJ;a onpe,n;eJIHeT pa3Hble 'BM,D;bl Jibp;a B M€p3JIOM 30He. 

TepMMHbI, orrpe,n;eJIHIOII.:Ęliie rpyHTOBOM Jie,n; B o6rn;eM ,IJ;OBOJibHO O,l:i;HOpO,n;Hbl liI MCI10Jih-

30Bam1e J1X B JiliITepaType He B036y:IB:,n;aeT pa3HOrJiaCJ1J1. rnaBHOM rrpo6JieMO:n HBJifI­

(;TCH 3)];€Cb yMeHMe OTJiff9:aTb Bvl,IJ;bl Jih,l:i;a, KOTOpbie ,n;ei1CTBl1TeJibHO o6pa30BaJIMCb 

B rpyHTax, OT Jlb,l:i;a, KOTOpblt'I o6pa30BaJICR Ha IlOBepXHOCTM 3€MJIJ1, a 3aT€M no,n;Beprca 

JaCblTIKe oca,n;KaMM. 

CxeMy KJiaCCMq)MKa:ąirn BM,D;OB rpyHTOBOro Jlb,D;a rrpMBO,D;IiIT JI e q) q) M Hr y 3 Jl a 
128), a B ,n;aJihHe:nll.leM Te 6 e p (40). 3TOT TIOCJie,n;HMM aBTOp OTHOCiiITCH KpMTHqecKH 

K KJ1aCCli1q)MKaą:r;rn JI e q) q) l1 r y 3 JI_a l1 3am1MaeT MHyro II03MIJ;MIO B reHeTJ1t.I€CKOM: 

ycTaHOBKe BOnpoca. B COBeTCKOM JIMTepaType CMCTeMaTMKOM rpyHTOBOro Jlh,IJ;a 3am1-

M&JICR B e p H a ,n; C K J1 :n, J13BeCTHbI TaK:IB:e KJiaCCMq)MKau;v10HHbie cxeMbI C Y C JI O B a 
i49) M Cy Mr M H a (39). 

4) tabescere - TaaTb, solum - rpyHT - JiaT. 

5) C. B. Ka .Jl e c H v1 K B «06rn;eti I'JIRD;MOJIOI'MM» (1939 r.) o6'b.HCIIReT TOJibKO O)];IIO 

3Ha"!eHJ1e TepMWI'!a pe:IB:eJIHIJ;MH, COOTBeTCTByrorn;ee TaK Ha3. HBJieHMIO cp a p a ,n; 3 a 
i cpacTaHMe npMBep;eHHbIX B corrpMKOCHOB€HMe )];BYX KYCKOB Jib,n;a C HaMO"l€HHbllVlH 
~10B€PXHOCTJIMH BCJie,n;CTBMe 3aMep3aHMff 2Kl1,D;KOJ1 IlJI€HKM Me:m,n;y HMMM). B COBpe­
MeI-IHOM I'JI.fIIJ;MOJIOI'MM TepMMH pe:IB:eJIHD;l1H ynOTpe6JIReTCR 06bI"IHO B 3Ha"leHvH1 rrpo­
j ~ecca O"lepe,n;Horo TaffHMff M 3aMep3am1R BCJI€,IJ;CTBMe M3MeHeHMM TeMnepaTypbI JIM60 
,J,aBJieHMJI (cM. A. B. ,li; o 6 po Bo JI b c K v1: Historia naturalna lodu, 1923, cTp. 379). 
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no MOptj;)OJIOrH1ł€CKHM npM3HaKaM Bhl,Z1;€JI.l'IIOT 'łarqe BCero (28, 40, 42): krysztal)J 
lodowe, ice crystals, cristaux de glace, Eiskristalle, KpHcTaJIJibI Jih,n;a: lód rozpro­
szony, interstitial ice, sol gele poreux; masy lodu, ice masses, amas de glace (forrne 
massive de glace). 

MaccMBHbIM Jie,n; MO:IB:eT BCTpeqaTbC.H B CJie,n;yIOill,HX c:popMax CKOIIJI€HH.H: war­
stewki, ice layers, couches de glace, «TOHKHe mrncThI Jih,n;a»: soczewki, ice lenses, 
glace en lentilles (amas lenticulaires), JIHH3hI Jih,n;a. B 3TY KaTeropHIO BKJII0"9:aWT 

TrtK:IB:e )KMJlbI H KJIJilHh.H Jib,n;a, KOTOpbie 6y,n;yT pacCMOTpeHbI OT,n;eJibHO. 

<ZKJIHHhH Jib,n;a»,, <<:iKHJibHhie Jih,Zl;hI», kliny lodowe, kliny mrozowe, kliny zmarzli­
nowe, ground ice wedges, ice wedges, wedge structures, les coins de glace, Ei.<:­
keile, żyły lodowe, żyły zmarzlinowe, szczeliny zmarzlinowe, ice veins, wedge shapecl 

veins, fentes . en coin. 
<PopMbI CB.H3aHHbie C KJIMHb.HMJ1 rpyHTOBOro Jih,n;a J1 Tpern,r-rnaMJ1 MOp03HOro 

pacTpeCKMBaHH.H rpyHTa TIOJIY'9:HJIJ1 Ha3BaHH.H KJIJ1HbeB J1 )KY.[JI Jib,n;a. TepMMHbI 3TH 

CTHOC.HTC.H B paBHOM CTeneHH K COBpeMeHHO B03HHKaIOrqHM c:pOpMaM J1 K HCKOrrae­

MbIM, BCTpe'łaIOiqHMC.H B nepHrJI.HD;J1aJibHbIX 30Hax TIJiei1cTou;eHOBblX OJie,n;eHem1:ir. 

Tep~MH ground ice wedge ,n;JIH orrpe,n;eJieHMH KJIHHheB BBeJI JI e c:p cp H H r y 3 .IT Jr 

(28). Hhrne 3TOT TepMHH BOllieJI B o6r:u;ee yrroTpe6JieHJ1e, o,n;HaKo B COKpar:qeHHOf:r 

cpopMyJrnpoBKe - ice wedge (IleTepcoH,31; CM11c,38; rop6epr,22; AHTeBc. 

1; B JI e K, 5 H ,n;pyrHe). MO:IB:HO TaK:IB:e BCTpeTHTh T€PMHHbI KJIJ1HheB, co,n;ep2Kaw;v1c 

xapaKTepHCTHKY MaTep11aJia, KOTOpbrn HX 3anoJIHHeT, HarrpMMep gravel wedges, soi l 
wedges (I' op 6 ·e p r, 2l:). PH,ZJ;oM c TepMHHOM ice wedge BCTpeqaeTc.H HHOr,n;a TepMHrr 

wedge structures (III a c:p e p, 35). 
B HeMeu;KOM JIHTepaType c:popMbI KJIJ1Hh€B Ha3bIBaIOTC.H rrpOCTO Eiskeile J1JIH -

,Il,JI.H orrpe,ąeJieI-U1.f.I HCKOrraeMhIX IlJI€MCTou;eHOBbIX c:popM - diluviale Eiskeile. IIo,n;o6HO 

TOMY, '9:€M 6hIJIO YilOM.f.IHYTO Bhlille no OTHOilleHHIO K aHrJIH:t'ICKOH JIHTepaType, B H€·­

Meu;KHX ny6JIJ1Kau;v.12:x YTI0Tpe6JIRIOTCR TaKJKe OTIHCaTeJibHble orrpe,n;eJieHH.fl KJIHHbeB 

no 3arrOJIHR10r:u;eMy wx MaTepHaJiy, Harrp. Loesskeile, Lehmkeile liI T. rr. 

<Ppam.:i;y3CKHe aBTOpbI TIOJih3YIOTC.fl TepMHHaMJiI coin de glace J1JIJ1 fente en coin 
IT p w Kap, 42). 

B TIOJibCKOM JIJ1TepaType MOlKHO BCTpeTHTb TPH TepMHHa. H H (26) TIHllleT o «Jie-­

,Zl;RHbIX KJIJ1HbR}O> (kliny lodowe), C a B J1 u; K J1 (34) - o «MOp03HbIX KJIHHb.fIX» 

(kliny mrozowq), a )]; bI JI H K (14, 15), rro,ąqepKliIBa.fl CBfl3b 3THX c:popM c Mep3JIOTOfL 

Ha3bIBaeT MX %M€p3JIOTHbIMJ1 KJIHHbRMJiI» (kliny zmarzlinowe). 
T e 6 e p:, J(OTOpblM IIO,Z\Bepr KPHTJiIKe Teopmo Jie,ZJ;.HHhIX KJIJ1HbeB JI e c:p c:p H H -

:r y 3 JI Jl a, Y'l'BeplK,n;aeT, '9:TO KJIMHbeB HeT B006r:qe; cyr:qeCTBYIOT TOJihKO 2KJiIJibI '9:JiI­

CTOro Jlb,Z\a, 1me,n;pflIOill,HeCR B Mep3JIOTY. BBliI,Z\Y TOrO, '9:TO 3TH )KHJibI HMeI-OT MHOr,n;a 

KJiliIHOBH.Z\HYiO cpopMy, Te 6 e p BhI,ąeJIJieT MX rro,ą Ha3BaHHeM wedge shaped veins (40J. 
B aMepMKaHCKOM JIHTepaType JiIMeeTC.fl B o6Mxo,ąe T3KJKe T€PM11H frost cracks -

<<MOp03Hbie Tpeill,HHhI» (II e Te p co H, 31; JI o ill 6 y pH, CM M C, 38). AHaJIOrli1'9:HbifI 

Tep!VH1H Frpstspalten M02KHO BCTpeTHTb liI y HeMeD;KJ1X aBTOpOB (Be M H 6 e Pre p, 47; 

KecJiep,27; II03ep,32). 

B TI0ł-lhCKJ1X ny6JIJ1KaD;J1.fIX 'l'epMHHOM «Mep3.JIOTHbie JKHJibI (żyły zmarzlinotve) 
IlOJih3Y€TC.f.I Jl. bI .JI 11 K (14, 15). H H (26) orrpe,n;eJIReT rro,n;o6Hble CTPYKTYPbI I-Ia3BaHM€M 

<,Mep3JIOTHhIX Tper:qMH» (szczeliny zmarzlinowe). 
B COBeTCKOH JIHTepaTYpe H€T crreu;HaJibHblX MaTepHaJIOB, Kaca10r:u;HXCfl 3TOrO 

BOnpoca. ,l(JIH onpe,J:Ęe.JieHHR Mep3JIOTHbIX KJIHHbeB J1 }J{J1JI B pa6oTax PYCCKHX aBTO­

POB yrroTpe6JIHIOTCH TepMHHbl «KJIJ1Hb.fl Jih,Z\a» r1 «2KJ1JihHbl€ Jib,Z\hll>. 



MEP3JIOTA - 0Blll;l1E TIOHHTJ1H 

«,II.eHTeJibHbIM cJIOM», strefa czynna zmarzliny, poziom aktywny zmarzliny, active 

layer, moHisoL, Regelungszone, Auftauzone. 
IloBepXHOCTHbIM ropM30HT Mep3JIOTbI, KOTOpbIM rro,n;BepraeTCH 3aMep3aHmO M 0T­

Mep3aHHłO (TaHHMłO) B 3aBHCJ1MOCTJ,1 OT BpeMeH ro,n;a CYM r H H Ha3BaJI «,n;eJueJibHbL\I 

c.noeM». 

B COBeTCKOM JIHTepaType TepMMH 3TOT He BCTpeTHJI B03pa:m:eHMM J1 He B036y,ąv.vr 
)JJ1CKyCr-1M, B ,n;eHTeJibHOM CJIOe J1MełOT MecTO -qaCTbie KOJie6aHM.fI TeMrrepaTypbI OKOJIO 

0°C, a TaK:m.:e .f:IBJieHM.f:I Ta.f:IHJ,1.f:I 1,1 3alV[ep3aHM.fI BO,IJ;bl, co,n;ep:ma:tfllle:tk.H B rpyHTe. 'YlKC 

B 1847 r. MM ,n; ,n; e H ,n; op cp o6paTMJI BHMMaHtte Ha pOJib 3TO:ił 30HbI KaK peryJIHTOpa 

E o6MeHe TerrJia. Cy Mr J,1 H OIIMCbIBaeT o6pa30BaHMe TaK Ha3. «HyJieBOM 3aBeChI». 

KOTOpa.H 3a,n;ep2KMBaeT rrpOHMKaHMe TeTIJia Brny6b. 

B aHrJio-caKCOHCKyłO JIMTepaTypy TIOHRTMe ,n;eaTeJibHOro CJIOR 6bIJIO BBe,n;eHO 

My JI JI e po M (29) rro,n; TepMMHOM active layer. 3To orrpe,n;eJiem1e OTpa:maeT Hatt6onee 

cyrn;ecTBeHHbie M xapaKTepHbie -qepTbI 30Hbl, O. KOTOpOM 1,1,n;eT pe"'łb, a MMeHHO - ee 

no,n;BM:IB:HOCTb l1 Ji13MeH"IMBOCTb. B CBH3H C YilOMHHYTbIMH -qepTaMH ,n;eaTeJibHbiti CJiffVI 

RBJIReTCR cpe,n;OT0"9:MeM npou;eccOB, ,n;ecpopivrnpy10rn;v1x rrepBM"'łHYłO CTpyKTYPY rpyHTa 

Co,n;ep:m:aHvre TepMMHOB, KOTOPbIMM ITOJib3YłOTCH TIOJibCKHe MCCJie,n;OBaTeJIM, no,n;­

~1epKI1BaeT TaKJ1M-.2Ke o6pa30M MOMeHT no,n;BM.2KHOCTJ1 3TOM 30HbI. H H (26) Ha3bmaeT 

ee «aKTHBHbIM ropv130HTOM Mep3JIOTbI« (aktywny poziom zmarzlinowy), l( hI JI H K (1':I:. 

15) - «,n;eRTeJibHOti 30HOti Mep3JIOTbI» (strefa czynna zmarzliny). 
B HeMeD;KOM TepMHHOJIOrHH BCTpe-qaJOTCR onpe,n;eJieHHR Regelungszone, Aufta1l­

zone. OHM OTpa:ataIOT B oco6eHHOCTH MOMeHT TepMH"'łeCKHX M3MeHeHMti, l1Me1orn;Hx 

MeCTO B npe,n;eJiax 3T0M 30Hb1 J1 CB.H3aHHOe C HHMH ce30HHOe Ta.fIHJ1e. 

Bp a i1: a H (9) BbI,n;BHraeT, KaK HaM60Jiee cyrn;eCTBeHHYIO -qepTy ,n;eaTeJibHOro CJIOH. 

BbI,n;eJieHHe, B nepHO,n; TaHHMR, 60Jiblllero KOJIJ1"9:eCTBa BO,IJ;bl, "'łeM MOryT ee IIOMeCTHTb 

nopbI rpyHTa. BJiaro,n;apa 3T0MY rpyHT cTaHOBMTCR pa3MRKIIlI1M H rrpORBJIHeT CKJIOH·· 

HOCTb K Tel'.!em110. 3TH -qepTbI Bp a :i1 a H C'łMTaeT ,Il;OCTOi1HbIMJ1 OTpa.2KeHHR H IT03TOMY 

npe,n;JiaraeT TepMHH moHisol 6). 

CaM npou;ecc Taamrn v1 pa3Mar-qeHHR rpyHTa OH npe;u;JraraeT Ha3bIBaTb mollition. 

TepMHH mollisol npMCBOHJia cppaHu;y3CKaR JIHTepaTypa (K a e, T p l1 K a P, 42). 
0H oKa3aJICR y,n;o6Hee onMcaTeJihHOro orrpe,n;eJieHMR zone soumise aux aLternances 

sainsonnieres. 
«Ilepexo,n;Hb:rf1 CJIOM», strefa przejściowa zmarzliny, intergeLisol. 
I'Jiyforna rrpOMep3aHH.H M Taam1a ,n;eRTeJibHOro CJIO.H He O,IJ;HHaKOBa B Te't!eł-Iliie 

Ka2K,n;oro ro,n;a v1 3aBHCMT OT KJII1MaTJ1'łeCKHX KOJie6aHHti. OTCIO,n;a Heo6xo,n;HM0CT!-J 

BhIACJieHM.H nepexo,n;HOM 30HbI, 3aJiera10ru;e:i1 Me:m:,n;y .n;eaTeJibHbIM CJIOeM JiI Be't!H0}1 

Mep3JIOTO:i1. 

B COBeTCKOM JIHTepaType 3TY 30HY Ha3bIBaIOT «nepexo,n;HbIM CJIOeM». CYM r H H 

(39) BK.ITIO'łaeT ero B ,n;eRTeJibHblti CJIOti, H Ho BC K J1 M (41) 06'be,n;MmieT ero C Bet.IHOf1 

Mep3JIOTOM. T O Jl C T J1 X l1 H BbI,IJ;eJIReT rrepexo,n;HbIH CJIOH TOJibKO Ha rrepttcpep:vrRx 

o6JiaCTeM, 3aHHTbIX Be"9:HOJ1 Mep3JIOTOM, TO eCTb TaM, r,n;e MOiu;HOCTb 3TOro CJIOf.[ 3Ha­

~mTeJibHa. B nepMO,ZJ;bI cypOBbIX 3J1M B nepexo,n;HOM CJIOe o6pa3yłOTCR OCTpOBa Mep3-

JIOro rpyHTa a IIOTOM J1C'łe3aeT; 3TO TaK Ha3. «rrepeJieTKJ1 Mep3JI0TbI» (TepMMH o6ru;c­

npHH.f:ITbIM B COBeTCKOM JIJ1TepaType). B nepHO,ZJ;bI rrpe;u;eJihHOro OTTa:v.maHHR rpyłI'l'<..l 

oceHbIO B nepexo,n;HOM CJIOe OCTaIOTCH TaK Ha3. npOCJIOMKM Mep3JIOTbI (Il a p X O M e H -

Ko, To Jl CT H X M H, 41). 3TO He60JibIIIHe JIHH3bI Mep3.r!Oro rpyHTa cpe,n;H pacTaRBlll.vlX 

G) moLlere - solum - JiaTMHCK. 
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.Mace rpyHTa. 1'.JacTO B rrepJ1cpepJ1IqecKOH 30He BeqHOH Mep3JI0Tb!, M€1K,ZJ;Y ,ZJ;€.fIT€JibHbIM 

CJIOeM J1 BeqHOM Mep3JIOT0M 3aJieraeT «Ha,n;Mep3JIOTHbI(I MHOroJieTHMM TaJIMK». 3TO 

pacTa.fIBlllMM rpyHT, KOTOpblW coxpaH.f!eTC.fI B TaJIOM COCTO.fIHMM B TeqeHMe HeCKOJih­

KMX JI€T. Jl y Ka Ili e B (41) BBO,D;MT TIOH.fITJIIe «Ha,r,;Mep3JIOro CJIO.fI», B KOTOpOM co,r,;ep-

2KaTCH TIOHHTH.fI .n;eHTeJibHOro CJIOH M MHOroJieTHero Mep3JI0THoro TaJmKa. 

ITepeBe.rr: B. raJIHł.\KH 

l 



,... 

EPOHMCJIAB r AJI:VIIJ;Klf 
BaprnaBa 

IIEPl1TJlf.Ill;MAJlbHbIE TEPMJ1HbI B «rEOJIOI'M"tJECKOM CJIOBAPE» 
A. KJIEl:JKOBCKoro w M. ,D;3EBAHbCKoro *) 

PeQeH3MH co,n;ep:m:MT KPJiITH"IecKMM 0030p TepMMHOB no rrepJ1rJIHQJ1aJibHOM rrpo-

6JieMamKe TIOMe~eHHbIX B He,n;aBHO J13)];aHHOM reoJIOrMąecKOM CJIOBape, co;ąep:m:a~eM 

OKOJIO 1500 o6SICHeHHblX I103M~HM J13 06JiaCTJiI )];Ji1HaMJ1qecKOM reOJIOfJ1J1. PeQeH3eHT 

o6cy:m:.n;aeT TaK:m:e rrpaBMJibHOCTb <POPMYJIMPOBKJ1 OO'bRCHeHHbIX IIOHHTMM 1iI BbICKa-

3bmaeT HeCKOJibKO 3aMeąaHMM no BOrrpocaM TIOJibCKOM rrepvirJIH~MaJibHO:t'I TepMH­

HOJIOrHM. 

*) A. K 1 e c zk owski, J. Dz i ew a ń ski - Słownik. geologiczny. Wydawni­
ctwa Geologiczne, Warszawa 1953. 

lJ - Biuletyn Nr 1 



HH ,IJ;bIJIMK, MAPMH XMEJIEBCKA, BAJib;D;EMAP XMEJIEBCKJiI 

JIO,D;3h 

MCCJIE,lJ;OBAHI1H TIEI.IJ;EPHbIX OT JIO2KEHI111 

B l(E;D;OBOfi CKAJIE 

Pe310Me 

Co,n;ep:maHJ1e 

OTJI02Kem1.R: B ne:w;epe «;D;e,n;oBa CKaJia» B KpaK0BCK0H łOpe, 3aBepIJ;HHCK0ro 
ye3,n;a, 6hIJIJ1 pacKonaHbI ,n;o rJiy6J1HhI 6 M, np:n'l:!eM MX CII0Hr He 6bIJI ,Il;0CTJ1rHYT. Ile•• 
m;epHbie 06pa30Bam1a H0CRT rrpeJ1MY1JJ;eCTBeHH0 nepJ1r.rm:IJ;J'1aJibHbIH xapaKTep. Om:;: 
HMeIOT nepMrJIHIJ;J'IaJibHYłO CTPYKTYPY KOHreJIM(pJIIOKIJ;J10HH0ro (COJIJ1(pJIIOKIJ;J10HH0ro) 
THna J1 co.n;ep:maT Mep3JIOTHblli KJH1H. HaMM BhI,D;eJieHbI )J;Be cep:nM 3TJ1X OTJI0JKeHm':1, 
pa3,n;eJieHHhIX CJI0eM o6pa30BaHHbIM B Il0CJie,n;HeM J1HTeprJIHQJ1aJie. 

B J1HTeprJIRIJ;J1aJibH0M o6pa30BaH1,:U1 ycTaH0BJieHbI TPM KYJibTYPHbIX cepMM, co,n;ep­
?KaU~HX apxe0JI0rJ1'9:eCKJ1M J1HBeHTapb yKa3bIBarom;v1i1 Ha paHI-H1M rraJie0JU1T. 

Bbillle, B CTp0He ITJieHCT0IJ;€H0BbIX OTJ10JKeHMH nem;epbI, ycTaH0BJieH KYJibTYPHbIM 
CJIOI1 C naMRTHJ1KaMJ1 Il03,n;He\o rraJie0JIHTa. 

B ro.n;ax 1952-1953 aBropaMM rrpoH3Be,n;eHbI apxeoJiorw-1ecK:ne :n reoJiorJ11CJ:ecK:ne 

J1CCJie,D;0BaHJ1.H nem;epHoro 0TJIOJK€HJ1.H B «,IJ;e,zJ;oB0H CKaJie», pacn0JI0JKeHH0H 6JIH3 

.n;epeBHJ1 CKap:m:nu;e 3aBepIJ;.HHCK0ro ye3.n;a, B pai1oHe cpe,n;Hei1 -qacTM KpaKOBCK0-

BemoHCK0H B03BhIIIIeHHOCTM. 

IIem;epa HMeeT BJ1,D; npOCTpaHHOH KaMepbI C CMJibH0 YHJ1'9:TOJKeHHbIM CTpOIIOM . .D:JIMHcl 

ee no npo,n;oJibHOH ocM, HanpaBJieHHOH rrpM;z:t;JIM3MTeJibHO Ha NW paBHa 9 M, cpe;n;mu:r 

ee llH1pJma - 3 M, C IOrO-BOCT0"9:HOH CT0p0HbI Be,n;eT K nem;epe K0pM,n;op ,D;JIJ1HOIO 7 M: 

e1u;e O,D;MH BXO,D; HaXO,D;MTCH no.n; CTp0ilOM ro:arnoi1 CTeHbI nem;epbI. 

!1ccJie,n;oBaHMH oxBaTHJIM 1rno:w;a,n;b nepe,n; rrem;epoi1, K0pM,n;op 11 -y:acTb caMof'.r 

nen~ephI. 

PR,n; rrepeKOTI0B np0J13Be,n;eHHbIX B ,IJ;e,n;OBOM CKaJie ,n;p M. XMeJieBCKOI-0 J1 Mrp 

B. XMeJieBCKMM, TI03BOJIHeT op11eHTJ1p0BaThCH B pa3HOp0,lJ;HbIX cepmi:x ne:w;epHbI:X 

0TJIOJKeHJ1H. O6I-m2KeHJ1H .n;o 6 M BrJiy6h He 06HapyJKJ1BaIOT em;e 0TJI0:mem1i1 BO Bce:i1 

IlOJIH0Te. KopeHHaH nopo):\a em;e He ,D;OCTMrHyTa Ha ,ZJ;He rrem;epbI, '9:TO orpaHJ1'-!J1BaeT 

IlOKa B03M0JKH0C'l'b J1HTeprrpeTaIJ;J1J1. 

,1l;HHaMHqecKaH MHTepnpeTa~HH 

MHTeprrpeTa~MH npocpMJIR rrem;epbl (pl1C. 1) HenoJIHa M BpeMeHHa. OHa BbI3bI­

BaeT p.lI,n; COMHeHMM, B03HMKaIOm;Mx, KaK J13 TOro, '-!TO J1CCJie,n;OBaHJ1H Ha MeCTe em;e 

He 3aKOH'9:eHhI, TaK paBHbIM o6pa30M !13 BpeMe1moro xapaKTepa o6pa60TKJ1, B KOTO­

pyro He BKJIIO'-!eHbI em;e Jia6opaTOPHhie J13bICKaHJ1H. BbIRCHeHMe npocpMJIH Tpe6yeT 

npe:IB:,n;e Bcero orrpe,n;eJIHMH rrpou;eccoB, KOT0pb1e rrpMBeJIJ1 K o6pa30BaH11I-O CKOHCTa­

TvipoBaHHbIX OTJIOJKeHMM: OHO TaK:me ,D;0JI:iKH0 yKa3aTb Ha xapaKTep '.3TJ1X npou;ecc0B 

M Ha cpe.n;y, B K0T0POM OHM rrpOMCX0,ZJ;J1JIJ1. 

Ilp0HCX0:m,n;em1e rrecKOB, 3aJieraI-O~J1X B caM0M HJ13K0M -Y:aCTJ1 rrpocpvIJIR, IlOKcl. 

H€RCHO, O,n;HaK0 JICHbl .HBJiem,m, · IIp0J1CIIIe,n;nme IIOCJie MX aKKYMYJiflIJ;J1J1. 3TJ1 neCKU 

rro;n;BeprJIMCb rJiy60KOMY rrpOM€p3aHJ1IO, o ~eM CBli!)];eTeJibCTByeT npeB0CX0,lJ;HO o6pMC0-
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BaHHblM Mep3JIOTHbIB KJU1H (<boT. 1), a TaK)Ke MH0rMe TPem;MHbI H m;eJIM B6JIM3!i1 

K.TI:Vma (pR,n;OM M HJ1)K€). YH1%P1T0)KeHHe npe}KHero Jie,n;JIH0ro KJIMHa J1 BbIIl0JIHeHm~ 

np0CTpaHCTBa no,n;3eMHblMJ1 Jih,n;aMM rrp0M30ll!JI0 JIJ1ll!b noc.rie 0T.rI0}KeHMJI CBepxJie)Ka­

n~ero MaTepMa.rra. 

PacnonmKeHHaJI BhIIlle rJIMHMCTaR cepMJI 0TJIMLJ:aeTCR reTeporeHJi'.I'1H0CTbIO MaTe­

pMa.rra. TeKCTYPHhIM ee xapaKTep, a TaKJKe CTPYKTypa (.ril1H3bI necKa, npepbIBMCTbie 

conM, rrceB,n;o-cnoM) ,n;oKa3bIBaIOT ee KOHre.rrmpJIIOKI.J;MOHHbn1 xapaKTep. Terra rossa; 
IrnK rJiaBH0e co,n;epJKaHMe, paBHbIM o6pa30M pa3H0P0,Il;Hhie rrecKJ1 J1 BbIBeTpMBillMMCJT 

113BeCTK0BbIM m;e6eHh 0TJI0}KHJIJ1Cb BC.rre,n;CTBMe K0Hre.rrntjJJIIOKI.J;l10HH0ro ,JJ;BM}KeHHR 

Mace. 

O6e Bbill!€0IlMCaHI:-Ibie ce,n;MMeHTaąn0HHbie e,n;MHMI.J;bI C0CT0RT B TeCH0:ti: CBR3H 

MeJK,n;y co6oro KaK 3JieMeHTbI rrpeJKHeM Mep3JI0TbI. IleCKJ1 HaX0,lJ;l1JIJ1Cb B o6JiaC'rH 

Mep3noi1 30HbI (tjale), a JieJKarn;ee Ha,n; HMM o6pa30Bam1e MMee'l' xapaKTep ,n;eaTeJihH0ro 

CJI0JI. BcJie,rt;CTBMe TaJIHMH Jie;vmoro KJIMHa np0MCX0,rt;MJI0 BbITI0.rrHeHMe CB0ÓO,Il;I--IOro npo­

CTpaHCTBa K0Hre.rrncp.rrIOKI.J;MOHHbIMM 0TJI0JK€HJ1JIMM. C 9T0ro npou;ecca HRqa.rr0Cb 6oJiee 

06:w;ee HBJieHMe ;n;erpa,n;au;H_J1 Mep3JI0'l'bI, C -c.ieM, 6bITb M0)KeT, I-:Ia,JJ;0 CBJI3aTb yKJI0H 

r.rrHHMCT0ro MaTepHaJia B HanpaBJieHMJ1 Mep3JI0TH0ro KJIJ1Ha. 

Cep:m=r, B K0Topo:t.r 1-:raxo,n;JITCH KYJibTYPHhie CJI0M, 0TJIM'1aeTcR HeacHoi1, ne­

pa36op-c.i:::vrnoi1 CTPYKTypo:t.r, BCJie)WTBMe -c.iero II0Ka HeB03M0JKH0 cy,n;v1Tb o ee rrep­

BM'1H0M np0HCX0JK,n;eHMM. O,n;HaK0 JICHbl npou;ecchI, K0T0pbie ,n;0Bem1 ;n;o YHJ1'1T0JK€HHJI 

ee rrpeJKHero CTp0eHJ1fl. Ha rrepBoe MeCT0 BbI)];BMraeTCJI XMMM°'IeCK0e BhIBeTpMBarrne, 

HHTeHCMBH0e ;n;ei1CTBJ1e K0T0poro BI1,Il;H0 Ha J13BeCTK0B0M MaTep:t1ane. KpoMe BbIBeTpl-1-

BaHMH, 3a HbIHelliHJiIM BM)]; 9T0M cepl1J1 0TBeTCTBeH M -.:i:eJIOBeK, O ,n;eRTeJihH0CTJ1 K0ero 

CBM,n;e'reJihCTBYI-OT MH0I'Me CJie,D;bI, Hai1,n;eHHhie B Tpex KynhTYPHbIX CJI0JIX. 

B CTporre KYJibTYPHOM cepMH BH0Bh rrp0HBnHeTCfl ,n;ei1:CTBMe M0po3a. 3To Bbipa­

)KcleTCR II0TpecKaHMeM, Me}K,n;y rrpo'-U1M, K0CTeM JKMB0THbIX M Hep0BH0IO II0BepxHO­

C'l'bIO BbICillero CJI0fl 9T0M cepMM. 3TM Hep0BH0CTJ1, 6bITb MOJKeT,. HB.rlflIO'.rCH 0T-c.iacTH 

CJie,n;cTBMeM nyu,:em1.H J1 HaBepHoe B03HMKJIJ1 OT K0HreJII1{pJII-OKD;J1H, oxBaTbIBaIOrn;e(r 

KpaCHbie n:eCKH, 3a.rrermoru;:we Ha BepxHeM KYJibTYPH0M c.rroe. Be,z:~b B 3TMX rrecKax 

Bl1JJ;HbI TMTIWieCKJ1€ CTPYKTYPbI CBJ'I3aIIH0M KOHrem1cpnI-OKI.J;MM (pl1C. 2 M (pOT. 2). 

KpoMe necK0B yqacTBYI-OT B HMX TaK}Ke 3.rreMeHThI KynhTYPH0M cep:t1J1. 

li13BeCTKOBbIM :w;e6eHh, BbICTyrrn1-0:w;r1:i1: Ha 0IIMCaHHhIX rrecKax, - 3T0 pe3yJibTaT 

M0p03HOro BbIBeTp:i-rnaHMH. IlM.ribHbIM lVIaTepMaJI, cpe,ąr,r K0T0poro HaX0,D;MTCfl 3T0T 

ru;e6eHb, Bep0.HTHO Harp0M0JK,n;eu CB060p;HOI-0 KOHreJIM(pJIIOKI.J;MeIO, TaK KaK He IIp0HB­

JIH€T CTPYKTyphI. 

Ilo,n;o6Hblli MaTepMaJI, 06pa3yr-o:w;:t1i1: CBbillle c.rroi1 cpamrnTe.rrhH0 60JiblIIOM T0.rr­

lll;HHbl, ,n;aeT O'-IeHh J1HTepeCHbIM 3JieMeHT 06:w;ero ce;J;MMeHTaI.J;M0HH0ro CTp0eHJi!fl ne­

n~epbI. OH JKJ1BO HaII0MMHaeT .rrecc, BbICTyrraI-Om;Mi1 Ha 0TKpbITOM rrp0CTpaHCTBe, 

C'l'PYKTypa 3T0ro o6pa3oBa:HMR yKa3bIBaeT Ha ;n;ei1CTBJ1e BbIII0.rI0CKv1Bam,1R J1 Ha PJ1T­

MI1'1eCKJi1 II0BT0pHI-Om;m1cR npou;ecc KOHre.rrli!cpnIOKI.J;MJ1, 

E:w;e Bbill!e BM)];HbI c.rre,n;bI 6oJiee MHT€HCMBH0ro ,n;ei1CTBJ1fl IIP0T0LJ:H0M B0,Il;bI. no­
BepxH0CTh .rrecoBoro OTJI0JKeHM.ff cpe3aHa, a 3a.rrerarom;J1e Ha He:i1: cpe,n;He- J1 KPYIIH0-

3epHMCThie neCKM xop0III0 IIPOMbIT'bI B HJ1)KHei1 -c.iaCTJ1. KBepxy ,n;eRTeJibH0CTb rrp0'­

TO"'!H0M B0,Il;bI CJia6eeT, 0T,n;aBafl ronoc ,Zl;BMJKem110 Mace. Bo Bce:i1: :)TOM cep::vm np0HB·· 

Jlfl€TCR ;n;e:ti:cTBMe M0p03a, Bbipa)Karoru;eecR MH0r0'1vICJI€HHbIMJ1 c6pocaMJ1 J1 Tpe­

ill;l1HaMJ1. 

HoB0e CK0IIJieH:Me KaK CKaJIMCT0ro m;e6HH, TaK J1 6n0KOB yKa3bIBaeT TaKJKe Ha 

HHTeHCJ1BH0e M0p03H0e BbIBeTpJ1BaHJ1e. Iloc.rre;ł\Hli!M BepxHerraneoJIJ1TM'1eCKJ1H KyJih­

'l'YPHhIM CJI0M IIOpBaH M Ji:I3JI0XM0LJ:eH ;1\eMCTBJ1eM K0HrenM(pJIIOKD;l1Ji:I. 
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HHTepnpeTa~łUI KJIHMaTH'leCKOH cpe~LI H B03pacTa 

XapaKTep nern;epHbIX OTJI01KeHJ1M J1 KaąecTBO npou;eccoB, BOCIIpOM3Be.n;eHHblX Ha 

HX OCHOBaHJ1J1, rrpoJiaraeT IIYTb K cy:m:.n;eHJ1RM Ha TeMbI KJIHMaTa J1 xpOHOJIOrvH1. "tla­

CT:Vf"-IHO J1 BpeMeHHO orrpe,n;e.rreHHbie OCTaTKM cpayHbI II03BOJIRIOT IIOII0JIHJ1Tb cy:m:,D;e­

H.tm. B 3TOM o6.rraCTJ1 paccy:m:,n;eHm1 rrpaBJ1JibHee MeTO,ZJ; peTpocrreKTJ1BHbIH. 3TO 

CJie,n;yeT npe:m:,n;e Bcero M3 Toro, qTo cepmI rr.neiłCTOD;eHOBbIX OTJIO:m:em:1:tł B ,IJ;e,n;OBOH 

CKaJie He 3aMKHyTa B CTIOHre. Me:m:,n;y TeM B CTPOIIe IIJieMCTOl.l;eH YCTYIIaeT M€CTO 

ro.rrou;eHy, J1 rpaH.t1D;a Me:m:,n;y HJ1MJ1 p.t1cyeTCSI ,ZJ;OBOJibHO OT'lieTJIMBO. 

TiepBaR, cqJ1TaR caepxy, 06.rraCTb CKaJIJ1CTOro rn;e6HR BMeCTe C 6eCCTPYKTYPHbIMW 

necKaMw J1 KYJibTYPHbIM CJIOe:M', J13JIOXMOąeHHbIM KOHreJIM(pJIIOKD;J1eIO, 06pa3oaa.rrach 

B yCJIOBv:IRX MOp03HOro KJIJ1MaTa; ee HY:ffi:HO OTHeCTJ1 KO apeMeHaM rroc.ne,n;Hero TIOJlb­

CKOro o.ne,n;eHeHJ1R. PaBHblM o6pa30M J,:I BCH cep:vm 0TJIO}K€HJ1M, pacrro.no:m:eHHaSI HJi11Ke, 

CJIOJ1CTbie rreCKJiI, .necc .t1 rn;e6eHb, Herrocpe,n;CTBeHHO rro,n; HMM .ne:m:arn;Mti, HOCSIT CJI€,D;bI 

.n;etrcTBJ1R Mopo3a .t1 xapaKTepHbIX rrepv:1r.rrau;.t1aJibHhIX rrpou;eccoa. liITaK ace 3Tv:I o6pa-

30BaHMJI B03HMKJIJ1 B rrepv:1r.rrJiu;MaJibHOM KJIJ1MaTv:1qecKOM cpe,n;e, OTBeqarorn;eił IIOCJie­

.IJ;HeMy o.ne,n;eHeHmo. 

JlMIIIb CTPOII cepMM, co,n;ep::m:arn;eti cpe,n;HMM Ji1 CTapIIIMM rra.neOJIMT, 06Hapy::m:1-rnaeT 

CJie,n;bI ,n;etłcTBMH MOP03a. HanpOTMB, 3,ll;€Cb BbICTyrraeT pa.n; rrpM3HaKOB Ten.noro KJIJ,1-

MaTa. Cpe,n;M HJ1X Ha rrepaoe MeCTO BbI,ll;BMraIOTCH pe3yJibTaTbl MHTeHCJ1BHOro XMMM­

'll€CKOro BbIB€TpI-:IBaHMR. 3Ta cep1-m BbIKa3bIBaeT OT'lleTJIMBbIM hiatus IIO OTHOIIIeHMIO 

K coce,n;HMM, J,:I M02KHO ee C'llMTaTb MHTeprJIRl.l;MaJibHbIM KOMIIJieKCOM. 

Pacrro.rro::m:eHHbie BM::m:e cepMM, HOCRID;Me CJie,ll;bl rrepMrJIRll;MaJibHblX aBJieHMM, 

K TOMY ::m:e MHTeprrpeTOBaHHbie rrpe:m:.n;e, KaK orrpe.n;eJIMTeJIM .n;eaTeJibHOro CJIOR J,:I tjiile, 
OTBe'l!aIOT BepOHTHO 6oJiee ,n;peBH€MY o.rre,n;eHeHJiIIO. HeM3BeCTHbIMJ,:I OCTaIOTCR yCJIOBJ-rn: 

ce,n;MMeHTall;JiIJ1 J,:I B03pacT HM2KHMX neCKOB. 3TO ,n;eJio H€COMHeHHO BblRCHJ1TCR, KOr,n;a 

6y,IĘeT OTKpbIT MX CIIOHr Ji1 ,n;pyrMe OTJIO}KeHHR HM::m:e, BIIJIOTb ,n;o MaTepMHCKOM M3BeCT­

K0B0M CKaJibI. 

B IIern;epe o6Hapy:m:eHbI c.rre,n;bI 7 KYJibTYPHbIX CJIOea; ,n;aa M3 HMX, Haxo,n;Rrn;Meca 

B IIeperHOMHOM TIO'l!Be, o6pa30BaJIJ,:ICb: BepXHMM - B cpe,n;HeBeKOBMM (XIII BeK), HH1K­

HJ1M - Ha rrepeJIOMe II03,n;Heił pMMCKOM 3IIOXM li.I HaqaJia cpe,n;HMX BeKOB (V-VI B.). 

B C'rporre necqaHOH cepMM 3aJieraJIH Ha BTOPv:I'llHOM OTJI01KeHMJ,:I JIJ,:IH3bI BepxHe­

naJieOJiviTI-IOro KYJibTypHOro CJIOH, rrepeMern;eHHbie KOHreJIJ1(pJIIOKl.l;HOHHO. KpoMe ,n;pe­

B€CHblX yrOJibKOB M KOCTeH 2KMBOTHbIX (JIOIIIa,n;M, ceaepHOro OJieHR, 6yporo Me,n;ae,n;rr, 

6JIM:>Ke He onpe,n;eJieHHbIX XMID;HbIX 3B epeti J1 IITMl.l;), Hatł,n;eHbl B 3TOM c.rroe: CTPY1KKa 

KpeMHH Ji1 OCKOJIOK C BbirJia1KeHHbIMM KaHTaMM. 

B CJIOJ1CTOM .rrecce . 3a.neraJIM CKOIIJieHMH KOCTeM JIOIIIa,n;bI, HOCOpora, a TaK::m:e Ta3 

H Tpy60BJiI,Zl;Hbie KOCTM KPYIIHblX {IIOKa He orrpe,n;eJI€HHbIX) MJI€KOTIMTarorn;Mx. 

HarpoMo::m:,n;eHMe B rrern;epe KOCTeti KPYIIHbIX 3Bepet1: M CKOIIJieHMe MX 3acTaBJIH€T 

npe,n;rroJiaraTb B 3TOM CJie,Il;bI KpaTKOBpeMeHHOro rrpe6bIBaHHH KaKOM-TO rpyIIIIbI 

OXOTHMKOB BpeMeH na.neOJIMTa, 

Caepx 3TOro CKOIIJieHMH OTKpbITa B TOM :m:e CJIOe, MMeHHO B 60JibllIOM, HO Her.ny-

60KOM HMille CKaJibI, HM:>KHaR qeJIIOCTb MOJIO,ll;OH JIOIIIa,n;M cpe,n;M M3B€CTK0BbIX IIJIMT. 

PacrroJIO::m:eHMe 3TMX IIJIMT J,:I qeJIIOCTM Ka3aJIOCb yMblIIIJieHHbIM. 3Ty Haxo,n;Ky aBTOpb! 

C'l!HTaIOT o6pR,ZJ;HbIM TatiHMKOM M cpaBHMBaIOT ee c no,n;o6HbIMM xpaHMJIMID;aMM qepe­

ITOB nern;epHOro Me,n;ae,n;R, OTKPbITbIMM B rrern;epax CMJie3MM M AJibII. 

B KOppM,n;ope, ae,n;yrn;eM K rrern;epe, B TO:n cepm:1 Jiecca (3,n;ecb o,n;HaKo HeCJIOMCTOro) 

Haił,n;eH OCKOJIOK KpeMHSI (pv:IC. 3), npOMCXO,Il;HID;v:IM, no MH€HMIO aBTOpOB, JiI3 CJIOR, 3a­

Jierarorn;ero rJiy6::m:e. li:I3 3TOro c.rroJI npoMcxo,n;HT caepx Toro: o6JIOMOK 3B€pMHoro 

pe6pa c Hape3KaMM (cpoT. 3) J1 06.noMOK TOJIOKyrn;ero opy,n;m1 M3 oJieHbero pora 
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(q:>OT. 4). Ha OCKOJIKe BH,!l;Hbl CJie,n;bI npHr0TOBJieHHOro 6a3HCa HYKJieyca, OT K0TOporo 

ero OTKOJI0JIJ1, 3To xapaKT€PHO ,!l;JIH T€XHHKH o6pa60TKJ1 KpeMHJI, IIpMM€HHeM0:t'r 

B cpe,n;HeM naJie0JIMTe. CJIOM, B KOT0p0M 3aJieraJIM 3TJ1 3KCTIOH3TbI, CMJlhH0 noBpe:m:,n;eH 

nep:H:rJI.HIJ;M3JlbHbIMH o6pa30B3HMJIMM TMIIa IIJIHKau;HM. 1%[3 ero 0TH0llleHM.H K CBepx­

JieJKall.\MM M HMJKeJie:iKall.\MM CJI0JIM CJie,n;yeT, 't!T0 0H o6pa30BaJICJI B K0HIJ;e II0CJI€,ZJ;­

Hero MHTeprJI.R:IJ;MaJia. CJie,n;bl CJ1JlbHOro XMMH'tleCK0ro BbIBeTPMB3HMR, BbICTynaIOII.\l're 

B 3TOM CJIOe l1 B ,!l;BYX HM:iK€OTIJ1CaHHbIX, yKa3bIBaIOT Ha MX MHTeprJIHu;HaJibHbH1 

B03pacT. 

Jfa CJie,n;yIOII.\ero KYJihTYPHOro CJIO.H rrp0HCX0,!1;.HT: KpeMHeBOM HYKJieyc {puc. 4), 

2 M€JIKMX OCKOJIKa KpeMHH, 6oraTa.H K0JIJieKll;HJI 3B€pHHblX K0CTefi M ,n;peBeCHbie 

yrOJibKM. J:13 3B€PJ1HbIX K0CTefi Ha nepBoe M€CTO no KOJIH"''I€CTBY BhI,!l;BMramTCH K0CTH 

I1€II.\€PHOro Me,n;Be,n;H. KpeMHeB0M HYKJieyc CTporaJibH0-CKaJibIBaIOII.\€M o6pa60TKJ1 no­

XOJK Ha npe,n;M€TbI, BhI,n;eJieHHbie C. K p y K o B C K J1 M B KpeMeHHOM J1HB€HTape ne­

~epbI OKeHHMK (B6JIM3M CKap:iKMIJ;}, CBH3aHHOM C JieBaJIIOaCKJ1MJ1 npOMbICJiaMM. Hy­

KJieyChI :JToro TMTia BbiczyrraIOT TaK:iKe B BbI,!1;€JieHHOM 3TJ1M HCCJI€,ll;OBaTe.JieM npOMbI­

C.lle Otru;oBCKOro pafioHa. 

J1HTepecHaH K0JIJieKu;HH o6pa6oTaHHbIX 3BepJ1HbIX KOCTefi npOMCXO,ll;MT M3 I-Ial1H!1-

crnero ,n;oceJie 0TKphIT0ro KYJihTYPH0ro CJI0.H, o6pa30Ba:HHOro Bep0JITH0 B Ha-Y:aJie 

IT0CJI€,ll;Hero MHTeprJIRll;Ha.rra. HeK0TOpbie 3KCIT0HaTbI 3T0M K0JIJI€KQMJ1 npe,n;cTaBJIHIOT 

(pOT. 5 M 6. O6pa60TKa K0CTH, rrpe,n;cTaBJI€HHOM Ha cpOT. 5, C0CT0HJia B y,n;aJreHmI ee 

cycTaBHh!X 11acTei1 Il0M0II.\hlO KaKoro-To pe3ll;0BOro opy;ąvm. 3KCTIOHaT, npe,n;cTaBJI€H­

HbU1 Ha q:>OT. 6, ÓbIJI npe,n;Ha3Ha'tleH Ha ,!l;O.JI0TOBM,!l;HOe opy,n;Me ITYT€M 3a0CTpemrn TIOJI0:tr 

K0CTH KaKHM-TO llIHP0KMM pe:iKYII.\HM opy,n;HeM, BepoHTH0 H0:iK0M H3 Kp€MHH. CBepx 

Toro B 0IIHCbIBaeMOM CJIOe I-IaM,ll;€HhI KOCTH 0JI€HR, rrelll;epHoro M€)];B€,!l;H H ,lJ;MK0r0 

Ka6aHa, a TaK:iKe MH0ro ,n;peBeCHhIX yrOJIKOB. 

)];o CJ1X nop BCKphIThI 1iI HCCJie,n;oBaHbI JIHIIIb 0Kpam-IbI KYJihTYPHbIX CJI0€B. IlpH 

AaJibH€MllIJ1X HCCJie,u;oBaHHHX B03pacTeT H€COMHeHH0 '9:J1CJIO 3KCTIOHaT0B, 6Jiaro,n;aps=r 

1..1eMy o6Jier"'JJ1TC.H 3a'9:HCJieHMe 0T)];€JihHbIX CJIO€B K COOTBeTCTB€HHhIM KYJihTypaM. 

J:13 npMBe,u;eHHhlX paccy:iK,n;eHMM BM,!l;H0 orpOMHOe 3Ha't.J:€HMe J1CCJie,n;oBaHJ1M B .ne­

ĄOB0M CKaJie. B rrelll;epHhIX ycJIOBH.fIX, r,n;e, BBM,n;y orpaHJ1'9:€HH0M B03M0:iKHOCTH 11.e­

Hy}-\au;m1, rocno,n;CTBYIOT npou;eCCbI aKKYMYJI.fill;J1vI, coxpaHHJICR HerrpepbIBHhIM rrpo­

(pMJih n.rreficTou;eHa. CTOJib IT0JIH0ro rrpO(pMJIR He HaMTM Ha 0TKphIThIX npocTpaH­

CTBax 3TOM -.:iacTH IlOJihIIIH. 

MH:oro KJIHMaTM"'IeCK0M J1 xp0H0JIOrHąecK0¼ u;eHHOCTH II€II.\epHhIX OTJI0:iK€HJiIM 

,ne,u;oB0M CKaJibI TipM,n;aeT HaJIH'9:Me cpayHhI 11 p.R,n; KYJihTYPHhIX CJI0eB, co,n;ep:m:aru;Mx 

CJiell.hI rraJieOJil-'1THOro '9:€JIOBeKa. OTcro,n;a BbipacTaIOT B03M0:iKH0CTJiI CBR3ei1: naJieOKJIJ1-

MaTJ1'9:eCKJ1X M apxeoJI0rH'9:€CKJiIX. 

HeKOTOphie .HBJieHMH, rrpOJ1CX0,ll;HII.\M€ B rrepJ1rJIHll;J1HJihHOM cpe,n;e, KaK Harrp. BbI­

BeTpMBaHHe, K0HreJIH(pJIIOKQH.fI J1 Jiecc, C ,n;aBHHX rrop 3aHHMaIOT TI0'9:€THOe M€CT0 

'.B TPY,n;ax apxeoJIOfOB, KaK TIOJihCKMX, TaK J1 3arpaHJ1't!HhIX. ,1l;OCTaT0'4'.HO rrpHB€CTH 

3,n;ecb Tpy,n;bI r. B p e .fI, C. K p y K O B C K O r O J1 Jl. C a BM u; K Or o. He TIO,ZJ;JieJKaJIJ,{, 

0,n;HaKo, ,n;o CMX nop paccMOTpeHMIO rrell.\epHbie 0TJI0JK€HJ1R B CB.fI3J1 co BCeMH HBJIC­

HMSłMM, rrpo11cxo,n;S:Illl;HMJ1 B rrep:nrJIHD;HaJibH0M cpe,u;e. 

KaK pe3yJihTaT liICCJie,n;oBaHMM B )];e,n;0BOM CKaJie, npe,n;cTaBJI.f-IIOTC.fI H0Bhie B03-

MO:iKH0CTJ1 J1 I10Tpe6HOCTJ1 MCCJie,n;oBaHHM IIell.\ep. IlpMeM BO BHMMaHHe rrep11rJIHll;J1aJib­

HOM KJIMMaTJ1qecKOM cpe,n;hI, npOSłB.JIRIOII.\MMCH B ,n;imrH03e ,u;ei1:CTBJ1H :rvIOpq:>0JI0fJilqe­

CKMX np0Q€CCOB, CBOMCTBeHHhIX 3TOM cpe,n;e, npoJiaraeT IIYTh K H0B0MY M€TO,ZJ;y MCCJie­

~0BaHMM J1 rrpe,u;Bell.\a€T cephe3Hbie )];OCTM:iKemrn. TaK0BbI pe3yJibTaTbI, Ba:iKHble H€­

nocpe,u;CTB€HHO ,n;m=r IIOHHMaHMH npon;ecca ce,n;11MeHTau;m1 B rrell.\epax, ,n;JIH Jiy-.:illlero 

YCB0eHJ1JI nepMrJI.fIQHaJibHbIX M ITJie:ikTOll;€H0BbIX npo6JieM B006Ill;e. 
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TA,Il;EYilI KJIHTKA 

JIO,ZJ;3b 

TIEPJ1T JUIIJ)ifAJibHbIE TYH,IJ;POBbIE CTPYKTYPbI B TbIXOBE 

Pe3IOMe 

Co ,n; e p :m: a H :v1 e. 

B Bbipa60TKe 0KOJI0 TbIXOBa, Ha rJiy6MHe 4,5 M OT IT0BepXHOCTJ1 3aJieraeT 30H3. 
rrepMrJIHQMaJibHbIX TyH,ZJ;pOBbIX CTPYKTyp TMrra 6yrp0B. Ha 0CH0BaHMM MCCJie,n;oBam-rti, 
npoBe,n;eHHblX ,n;o HaCT0Hrn;ero BpeMeHM, TPY,ZJ;H0 ycTaH0BHTb B03paCT 3TMX CTPYKTyp. 
C 0,n;MHaK0B0:ti BepoHTH0CTbIO M0:iKHO rrpe,n;rroJiaraTh HaJIM'9:J1€ 0Jie,n;eHem,rn:, KaK cpe.u;­
He-rroJibCK0ro, TaK M 6aJITMticKoro mrra. 

Bo BpeMH v1ccJie,n;oBam1ti, npe,n;rrpmIThIX B 1953 ro,n;y Ha MecTax reorpacp:nąec1m'l1 
MHCTMTYT0M JIO,n;3J1HCKOro "YHMBepc:nTeTa, B Bb1pa60TKe OK0JIO TbIXOBa (CBeHTOKpJKM­

CKOe rrpe,n;ropbe) 06Hapy:m:eHhI nepv.trJIHQJ1aJibHbie TYH)l;pOBbie CTPYKTYPhll, rrpe,n;cTaB­

JIHIOID;Me 3Ha'<IMTeJibHbIM MHTepec. OHJ1 BCTpeqaIOTCSI Ha rJiy6JfHe 4,5 M OT Il0Bepx­

HOCTM B BM,n;e O,Il;HOMeTpOBOM 30Hbl J1HT€HCMBHbIX ,n;ecpopMaQMM nepB06hITHOrO, CTpa­

TM(pv:IKaQMOHHOro nopa,n;Ka B rpaHMQax 10,5-MeTpOBOti cepMM CJI0MCTbIX ITJietiCTOQeH­

CKMX rreCKOB M rpaBMSI. 3Ta 30Ha pe3KO cpe3bIBaeT CII0HrOBbie I1€CKJ1, IT0K0IOII.J;Meca 

Ha 10pa:ticK0M 0CH0BaHJ-1J1. XapaKTep ,n;eq:>0pMaQJ1M yKa3bIBaeT Ha npoQeCCbI Mep3JIOT­

Horo IIy'<IeHMH (q:>Mr. 1 M q:>0T. l M 2) J1 I103B0JISieT J1HTeprrpeT0BaTb JilX, KaK CT'pyKTypbI, 

M3BeCTHbie B MMpoBoti .rn1TepaType, rro,n; Ha3BaHMeM «6yrpoB», thufur, palsen, Erdbiil­
tenboden, xapaKTepHbIX ,Zl;JISI rrepMrJIHQMaJibHOM TYHAPOB0:ti 30HbI. BJiaro,n;apn HM 

B03M0:iKHO orrpe,n;eJieHMe rJiy6Ji1HbI e:m:ero,n;Horo JieTHero OTTaMBaHMfl, KOTOpoe B 0Kpe­

CTHOCTSIX TbIXOBa rrpOHMKaJio HeMH0ro 6oJiee O,ZJ;HOro MeTpa. Htt:m:e 1-rnxo,n;vmacb rrac­

CMBHaSI 30Ha Be'<IHOM M€p3JIOTbI. 

Byrp0Bbie CTPYKTYPbI J1 corryTCTBYIOID;J1€ MM M3rM6bI CJIOeB rrpe,n;cTaBJIHIOT B rrpo­

q:>MJie MCK0rraeMyIO rrepJ1rJIHQJ1aJibHYIO 30HY, - T0'9:Hee: TyH,n;poByIO. 

Pe3yJibTaTbI rrpoBe,n;eHHblX MCCJie,n;oBaHMM ,n;aIOT 0CHOBaHMe )l;JISI )l;BOSIK0ro orrpe­

}];€.JieHMSI B03paCTa TbIX0BCK0M CTPYKTYPbI. 

1. TbIXOB Il0JI0}KeH B rpaHMQax cpe,n;He-II0JihCK0ro 0Jie,n;eHeHMH B ero KOH€'9:H0H 

MopeHe. IIepMrmIQMaJihHaH 06JiaCTb BCJie].l;CTBMe rrpMKpbITMSI 4,5 M cepMeJ1 rreCK0B 

M0:m:eT 6bITb 0THeceHa K paHH€MY rrepv10,n;y 3TOro 0Jie,n;eHeHJilSI. CTpoTIOBbie rrecKv:r B 3TOM 

CJiyqae rrpe,n;cTaBJUIJIM 6bI (pJIIOBMOrJIRQMaJI 6oJiee I103,D;He:ti cpa3bI rJIRQJ1aJia, K K0T0-

p0MY 0TH0CRTCR IIJiaCTbl MOpeH0BO:ti rJIMHbl, coxpaHMBillMecSI ,n;o HaCTORm;ero BpeMem1 

B 0KpecTHOCTSIX TbIX0Ba. B pa:tioHe Bbipa60TKJ1 M ero 6JIJ11Ka:ti1lleM coce,n;cTBe Ha6rrIO­

,n:aeTCH o,n;HaKo OTCYTCTBMe MOpeHHOrO IlOKpOBa. 3TO BbI3bIBaeT COMH€HJ1€, ,n;e:tiCTB!il­

T€JibHO JIJ1 rreCKM, Haxo,n;nrn;MeCSI B CTporre rrpoq:>MJIH, flBJIRIOTCH rrecKaMJil IIO,!J;M0peH­

HOrO THIIa. 

2. reorpacj;)MąecKaH CMTyaQMfl MeCTOII0JIO}K€HJ1H (CBeHTOKp:m:MCKOe npe,n;ropbe) 

yKa3bIBaeT O,n;HaKo Ha B03MO:iKHOCTb npv:rHa,n;Jie:m:HOCTM yrr0MSIHYTbIX rrecKOB K MJ13,l:{­

lll€MY, 6aJITMMCKOMY rJISIQMaJiy. B I10Jlb3Y 3TOro rrpe,n:rroJIO}KeHMSI yKa3bmaeT rrpe:m:,n;e 

Bcero HaJIJ1-crn:e )l;BYX o6IllMPHblX ,n;eHy,n;aąv:IOHHbIX YP0BHe:ti, OT,Il;€JI€HHblX 35 M rropo­

roM. TbIXOBCKOe M€CTO pacrr0JI0}K€HJilfl HaX0,IJ;MTCH B rpaH:nąax 60.Jiee Hl13KOro ypOBHff, 

H0CJI~ero xapaKTep rre,n;MMeHTaJibH0:ti paBHJ1HbI C coxpaHMBillHMMCH 0CTaHQaMW. 
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3. 30Ha TYH,ZJ;p0BbIX CTPYKTYP, KaK JiI Bblllle TIOJI02KeHHhie rreCKI1 MoryT, TaKHM 

o6_pa30M, rrpe,n;cTaBJISITb ,n;Be cpa3bl rrpoQeCC0B TOro :me rJIHQI1a.na, B K0T0P0M B03HI1-

KaJI rre,n;MMeHTaJlbHblM ypoBeHb. 

TbIXOBCKJ1M ypoBeHh Ha CBeHTOKP2KlifCK0M npe,n;ropbe He M0r o6pa30BaThCJI paw:}e 

nepM0,n;a 6aJITJifMCKOrO o.ne,n;eHeHJifR. TaKJifM o6pa30M 3TOT :me B03pacT CJle,n;oBaJio Óhl 

nplifHJlTb ,lJ;JISł TYH,ZJ;POB0M 30HbI Jif CTp0ITOBbIX rrecK0B, KaK re0JI0rvr<IeCK0e ,n;oKa3aTeJib­

CTBO ne,ZJ;lifMeHTaąM0HHblX npoQeCC0B. 

Orrpe,n;eJieHJife CTPaTlifrpacpwiecKoro II0JI0:m:eHJifSI CTpOIT0BbIX rrecK0B 0K0Hqa­

TeJibH0 ,Zl;OJDKH0 pa3peII1Ji1Tb 3T0T BOnpoc. 
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r AJH1HA KJIHTKA 
JlO,ZJ,3h 

KOPP03J10HHhIE JIO)KBJ1Hhl B OKPECTHOCTHX JIO,I1;3l1 

Pe310Me 

Co,n;ep:m:aHMe 

BaJKHhIM MOpq;>OJIOrJ1"9:€CKHM 3JieMeHTOM Kpaa JlO,ZJ,3MHCKOM Bo3BhIIII€HHOCTJ1 

5IBJIRIOTCH ,ZJ,OJIJ1HOBM,ZJ,Hbie yr.rry6JieHJ1H, HaTIOMJ1HaIO~J1e co6010 KOpbITa. 
J1ccJie,n;oBaHJ1H reoJiorJ1-qecK11e J1 reoMopcpoJior11-ą:ecKJ1e noKa3aJIM, "<ITO rJiaBHbIM 

cpopMl1PYIO~l1M npou;eccOM 6bIJIO KOpp03J10HHOe ,n;e:i1CTBJ1e CBJI3aHHOro ,ZJ,BJ1JKeHJ1fI Mace 
TJ1na KOHrem1q;>JIIOKll;J1J1. 

Cpe,n.r1 I1CC.rre,n;oBaT€JihCKMX pa6oT J1HCTJ1TyTa 4>11311"9:eCKOM reorpacpm1 Jio,zp11H­

CKOro YH11Bepc11TeTa rrpOl13B0,ZJ,RTCR Me:m:,n;y np0"9:ł1M ł1CCJie,n;oBaHMR Ha,n; M€JIKJ1MM 

cpopMaMM nep11rJIRD;J1aJibHOM ,n;eHy,n;au;MJ1. 3TH JiICCJI€,ZJ,OBaHMR OXBaTbIBaIOT Kpa:t1 

Jlo,zpMHCKOM B03BhIIIIeHHOCTM. 

Ha 3TOM rrpocTpaHCTBe BhICTyrraeT MHOro ,ZJ,OJIJ1H0BliI,ZJ,HbIX yrJiy6JieHI1M, He HOCRII.V1X 

CJie,ZJ,OB 3p03J10HH0M ,n;eaTeJihHOCTJiI (no PYCCKJ1: «JIOJK6JiIHhI», no cppaHą vaHee en 
berceau, no HeM. Dellen, Muldentiilchen). 

,Il;JIR OITJiICbIBaeMbIX 3,ZJ,€Cb cpopM npl1M€M BB€,ZJ,€HHOe H. ,Il; hl Jl J1 K O M onpe,n;eJie­

HHe niecki korazyjne - KOpp03J10HHbie JIOJK6J1HbI. 

BhICTynaIO~J1e B J1CCJI€,ZJ,OBaHHOM paMOHe cpopMbl MOJKHO pa3,ZJ,€JIJ1Th Ha ,IĘBe rpyrr-

TibI: 1) MaJihie KOpp03MOHHbI€/ JIOW::6liIHbI; 2) 60JibIIIJ1e ,ZJ;OJIMHOBM.IJ;He cpopMbI 

.ri; eHy ,n;au;v111. 

MaJibie JIOJK6Ji!Hbl ,Zl;JIMHOIO 40-300 M, UIMPMHOIO B HeCKOJibKO ,n;ecJITKOB MeTpOB, 
rJiy6J1HOIO 1,5-5 M BbICTyrraIOT Ha CKJIOHax ,ZJ,OBOJibHO KPYTbIX. 

,n;ua 3TJ1X cpopM xapaKT€PI13YIOTCR YKJIOHOM 6°-7°; CKJIOHbI - 5°-12°. Tipo­

,I\OJibHblJ1: rrpocpMJib He BbipaBHeH; -qacTO B Hl130BOH ą:acTM JIOJK6MHbI BbICTynaeT rropor 

B H€CKOJibKO M€Tp0B BblIIIJ1HOIO. 

BOJibIIIJ1e ,D;OJU1HOBJ1,D;Hbie cpopMbl ,n;eHy,z:i;aąnl1 -qacTo B HJ130BOM ą:acTJ1 rrepexO,ZJ;.HT 

B pe"<IHbie ,D;OJIJ1Hbl. ,Il;JIJ1Ha HX KOJie6.rreTCH OT HeCK0JibKJ1X COT M€TPOB ,z:i;o H€CKOJibKJ1X 

KJ1JIOMeTpoB, YKJIOH - OT 1 ° ;zi;o 4 °. 
KaK Mopcpo.rrorJ1ą:ecKJ1e -qepTbI, TaK :w reoJIOrJ1-qecKaR cTpyKTypa cpopM Toro 

J1 ,IĘpyroro po,z:i;::i npoJIBJIJieT 06~J1e CBOHCTBa, a IlOTOMY KaJKeTCJI npaBJ1JihHbIM 06'1,e­

;D;MHeHMe J1X B O,ZJ,J1H KOMTIJieKC ,ZJ,eHy,IJ;aD;JfOHHhIX cpopM. 

Bo MHOrJ1X TPY,n;ax (1, 5, 9) MOJKHO Ha:H'.TJ1 ,ZJ,OKa3aTeJibCTBO K0pp03J10HHOro J1 rre­

pl1rJIHll;I1aJibHOrO xapaKTepa JIOJK611HHbIX cpopM, HO HJ1 B 0,ZJ,HOM 113 J13B€CTHblX Tpy,n;OB 

OHO He o6ocHOBaHo reoJior11ą:eCKJ1M MaTepMaJIOM. J1ccJie,ZJ,OBaJ1fI JIO;D;3J1HCKOro JtIHCTJ1TyTa 

CTp€MI1JIJ1Cb Me:m:,n;y np0"9:J1M K B03MOJKHO TIOJIHOH reOJIOrJ1"9:eCK0J1 ,n;OKYM€HTan;JU:I ,IĘJIH 

orrpe,z:i;eJieHJ1H npoJ1cxo:m,n;eHJ1fI J1 B03pacTa 3THX cpopM. 

,Il;JIR J1JIJIIOCTpau;m1. reOJIOrM-qecKOH CTPYKTYPbI M36paHa IIIaXT0"9:Ka, BhIKOIIaHHarr 

B CKJIOHe He60Jibll.JOM JIOJK6J1HhI 6JIJ13 HOBbIX JiareBHJ1K Ha ceBepo-BOCTOK OT Jio,IpJ.1. 

PJ1CYHKJ1 a J1 b npe,IĘCTaBJIHIOT CM€:1KHbie CT€HbI TOM JKe IIIaXT0"9:KJ1; BJ1~HbI B HJ1X 

RCHO TPM 30Hhl. 

B 30He 1 (HJ1:1K:He:ti) 3aJieraIOT neCKJ1 J1 <:PJIIOBJ10I'JIRll;J1aJihHhie rpaBJ1J1, C npaBMJE,­

HOIO J1 ropl130HTaJibHOIO CJIOJ1CTOCTbIO. 
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CBepxJieJKaru;aH 30Ha 2 He corJiaC0BaHa B CB0eM pacrrOJI0JKeH.vlJiI C 30HOIO 1: 
KOHTaKT o6e:nx 30H rrpe,n;cTaBJIHeT B pa3pe3e BecbMa pa3H0o6pa3HYIO JIJiIHJiIIO. 3'ra 

cepMSI B 0TH0II1eHJ1J1 cppaKI.l;J1J1 0'9:eHb pa3H0p0,n;Ha; OHa JIMIIleHa CJie,n;0B cerperau;JiIJiI, 

HO o6Jia;ri;aeT '9:eTK0 0TMe'<IeHH0IO 0II0JI3HeB0IO CTPYKTypoIO, BepxmuI II0BepXH0CTh 

cpe,n;Hetł cepvH'.[ MMeeT YKJI0H B HarrpaBJieHJiIJiI ,n;Ha JI0:IB:6JiIHbI rro,n; yrJI0M MeHblllHlll, 

11eM II0BepxH0CTb 0CH0BaHMH 0T'<Iero M0ll.l;H0CTb TOJill.l;li! MaTepv1aJia B03pacTaeT B Ha­

rrpaBJieHJ,rn ocli! cpopMbr. 

BepxHHSI 30Ha (3) 0'9:eHb pa3HOo6pa3Ha B 0TH0illeHMJiI cpp8Kl.l;JiIJiI Ji He H0CJiT CJie­

,ll;0B HM cerperau;MM, HM xapaKTepH0H CTPYKTYPbI. OHa BbIKJIHHMBaeTCSI B HarrpaBJie­

HJ'.[J,f Bepxa CKJI0Ha, a ee Bepxmm II0BepxH0CTb 06pa3yeT C0BpeMeHHb!H CKJI0H 

JI0 :m:6li!HbI. 

3aMeTHaH Ha pMCYHKe, J130pBaHI-raH Ji1 J130rHyTaH CTP0IIHaSI II0BepXH0CTb 0CH0Ba•­

HHH JiI rropa3HTeJibHaSI HecorJiacoBaHH0CTb YKJia,n;a BbIIIle JieJKaru;etł 30HbI CBH;ri;eTeJib­

CTBYIOT O HerrpaBvIJibH0CTli! J1 nopbIBJ1CT0CTJ1 rrpou;eccoB, K0TOpbie YHW-IT01KvIJIJi no­

JlOryIO KOr,n;a-To IT0BepxH0CTb, o6pa3oBaHHYIO rrpou;eccoM (pJIIOBJ10fJIHI.l;JiiaJibH0H ce;z:i;:vr­

MeHTau;H:vr. XapaKTep MaTepttaJia cpe,n;He:t1: 30Hbl rrp0HBJIHeT TecHoe IIeTPOrpacpuqecK0e 

po,n;cTB0 C 0CH0BaHMeM; HeK0T0pbie pa3Hvlll;bl 3aMeTHbI JIJ'.[lllb BO cppaKu;MOHHbIX 0TH0-

II1eHJ1HX, yKa3bIBaIOll.l;liIX Ha 60Jihillee co,n;ep:m:aH:vre MeJIKJ1X IIbIJili!CThIX '9:aCTeH B cpe,n;­

uen 30He. Becnopa,n;o"-IHhIH YKJia,n; M C0BepllleHHOe 0TCYTCTBvie cerperau;:vru ,ll;0K83bI­

BalOT, '9:T0 MaTepv1aJI, XOTH CBH3aHHbIH reHeT1i1'9:eCKM C OCH0BaHHeM, rro,n;Beprca MeCT­

HOMy rrepe0TJI01KeHliIIO, K0T0poe He M0rJio rrpoHCX0,lJ;JiITb B B0,ll;HHOH cpe,n;e. Il03T0MY 

M01KH0 npMHSITb T0JihKO TaK0H po,n; TpaHcrropTa, aKKYMYJISII.l;liI0HHbie 3KBJiil3aJieHTbI 

K0TOporo 0TJIH"-lalOTCR 6ecrropSI,ZJ;0'9:HblM YKJia,n;oM, JIJiIIIleHHblM cerperau;:vru, npH 0,lJ;H0-

BpeMeHH0M HaJIM'<IliIM orroJI3I-IeB0H CTPYKTYPhI. TaKMM ycJI0BMHM 0TBe"-laeT, rro:m:aJiyt;i:, 

Jiv!lllh CBSI3aHHoe ,ll;BliI:IB:eHJiie Mace. 

O,n;HaKo CJie,ZJ;CTBliieM rpaBMTau;n0HH0ro TpaHCII0pTa J'IBJIHIOTCH He TOJlbKO BbIIIle 

0ITJiICaHHhie CB0HCTBa CTPYKTYPbl aKKYMYJIHI.l;MOHH0ro MaTepwana, HO JiI ,n;eRTeJibH0CTh 

K0pp03HH, oco6eHH0 rrpw BhICzyrra10ru;eM 3,n;ecb 3H8'9:HTeJibH0M yqacTJiM MaTepuaJia 

C KpyIIH0IO cppaKu;MelO. ,n;encTBHTeJibH0, rrpocp:vrJib 0TPa:m:aeT CJie,n;bI ,n;eaTeJibHOCTM 

K0pp03MH. CB:vr,n;eTeJihCTByeT 06 3TOM, KaK HeD6bI"-IHO pa3BHTaSI II0BepXH0CTb 0CH0Ba­

HMH, TaK M HaJIM'<IMe 3axBR'-1eHH0ro MaTepMaJia B BbIII1eJie1Karu;ei1 cepHM. 

IIo,n;o6Horo po,n;a rrpou;ecc, rrpw ,n;aHH0M rreTporpacpv1"-1eCK0M cocTaBe :vr He3HR'-IIf­

TeJibH0M YKJI0He, He M0:IB:eT np0HCK0,ZJ;HTb B HbllieillHMX KJIHMaTvt"-leCKMX YCJI0BHHX. 

OH ,ll;0JI1KeH 6bIJI rrpowcxo,n;HTb ror,n;a, Kor,n;a 0CH0BaHvie npv106peJio CB0HCTBO Herrpo­

HHu;aeM0H 30Hbl. 3TvIM CB0HCTBOM nec"-laHo-rpaBHeBbIH M8TepMaJI 0CH0BaHHSI M0r 

o6Jia,n;aTh JIHIIlb rrpH npo,n;OJI1K1i1TeJibHOM rrpoMep3aHHJiI. 

Kopp03vIOHHhie JI01K6MHbl B 0KpecTHOCTSIX Jio,n;3H pa3BHJIJ1Cb B rJIHI.l;JiiaJibHblX 

0TJI0:m:emmx cpe,n;He-rr0JibCK0rO 0Jie,n;eHeHvIH. J'.13 3TOro CJie,n;yeT, '9:TO rJiaBHbie cpop­

MMPYIOll.l;Jiie npou;eeCbI .C0Brra,n;alOT C 0KeaHM'<!eCKOIO cpa30IO rrepH0Aa nepMrJISII~JiiaJib­

H0ro 6aJITHHCK0ro OJie,n;eHeHMSI (2, 6). Tor,n;a (pJIIOBJ10rJISII1;HaJibHble rpaBJiIJiI 0CH0BaHH1I 

BX0,ll;JiIJIJiI B eocTaB tjiile JiI SIBJIJ'IJIJiICb HJiI1KHeIO rpaHMI.l;elO ropH30HTa rpYffTOBhlX B0,ll; 

J1 (6Jiaro,n;apn 3TOMY) IIJI0CK0CTblO CK0Jib:IB:eHHSI rrpn rrpoMCX0,ll;Rll.l;MX Ha noBepxH0eTH 

,l\BHJKeHMSIX Mace. 06 3T0M CBH,ll;eTeJlbCTByeT HerrepeMeru;eHH0e 0TJI01KeHMe CJI0eB 

0CH0BaHMR, paBHO KaK J1 0TCyTeTBHe CJie,ZJ;OB oplllTMHM3au;v1H. Harrp0TMB, BbIII1eJie:m:a­

~a.R: 30Ha, OTJIJiI"-1a10ru;aHCH xapaKTepHbIM aKKYMYJISII.l;JiIOHHhlM eTp0eHHeM, IT0AąepK­

HYTbIM MH0fO"-IHCJieHHbIMH IIOJioeaMJiI 0PIIITJiIHa, HBJIHJiłiCb HeeoMHeHHO aKTMBH0IO 

30H0IO IT0ABep:m:eHH0IO JiIHT€HCJiIBHbIM ,ZJ;BJ11KeHJiIHM Mace TJiIIIa K0Hre.rrM(pJIIOKizy.[JiI. 

BcJie,n;cTBHe 3TMX rrpon;eccoB o6pa3oBaJiach Jio:m:6J1HHaa cpopMa, rJiy61Ke HbIHew­

netł. HCHO o6pMC0BaHHbIH eTP0IT KOHreJIJiI(pJIIOKI.l;JiI0HHbIX 0TJIO:IB:eHMH CBH,n;eTeJib­

CTByeT O K0peHH0M J13MeHeHJ1J1 KJIMMaTH'<IeCKHX YCJI0Bviij:. KoHreJimpJIIOKil;M.fI 3aMepJia 
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a ee MeCTO 3aHHJIJ1 rrpou;ecCbI, B KOTOpbIX BepOHTHO 60JiblllYIO, '-IeM npe2KAe, pOJih 

MrpaJio CIIOJIOCKJtIBaHMe. 3TJ1 npou;eCCbl ,ll;OBOAJ1JIJ1 ,n;o IlOCTeneHHOro BbIIlOJIHeHJtUI ,n;Ha 

J1 CilJIIOII:ĘeHMH q)OpMbI. 3TJ1 RBJieHJ1H ,n;o J13BeCTH0H CTeneHM rrpo,n;OJI2KaIOTCH, o -qeM 

CBM,n;eTeJibCTByeT B03pacTam1e MOUĘHOCTJ1 no~rneHHOH TOJIUĘJ1 K HJ13Y q)OpMbI. 

J13JI02KeHHOe 3,n;ecb 06'b.RCHeHJ1e CTPYKTYPbI K0pp03J10HHOH JI02K6J1HbI 6JIJ13 Ho­

BbIX JiareBHJ1K M02KHO rro,n;,n;ep2KaTb p.R,D;OM rro,n;o6HbIX qJaKTOB, Ha6mo,D;eHHbIX B ,n;py­

rnx qJOpMax 3TOro TMrra. 

reoJIOrJ1'-IeCKaH CTPYKTypa Kopp03J10HHbIX JI02K6J1H CBM,n;eTeJibCTByeT 06 J1X, B CBOeii 

OCHOBe J1CKOnaeMOM rrepv.crJIHI.l;MaJibHOM xapaKTepe. Ilo3,n;Heiirntte rrpou;eCCbI 11rpaIOT 

neKOTOpyro POJib B MX ,D;aJibHeiirne:tł q)OpMMpOBKe, o,n;HaKo JIJilllib B 06JiaCTJ1 npeo6pa-

2Kem:UI q)OpMbI. 

IIpo6JieMa KOpp03MOHHblX JIOJK6MH He v.cc-ąeprraHa BbIRCHeHMeM crroco6a M BpeMemr 

MX o6pa30Bam•m. Ha6JIIOA€Hli:IH B OKpecTHOCTHX J!O,D;3J1 BbI,n;BMraIOT pH,n; rrp06JieM, He­

.pa3pelllJ1MbIX rrpJ1 COBpeMeHHOM IIOJI02KeHJ1M J1CCJie,D;OBaHMH. 

CorrocTaBJieH11e co6paHHbIX ,n;o CMX nop MaTepMaJIOB BHyrnaeT J13BeCTHbie npa­

BMJia HacqeT HarrpaBJiemdł rrpo,n;OJibHblX oce:v.c JI02K6J1H. <I>opMbI 3TJ1 CBH3aHbI C KpaeM 

JlO,D;3J1HCKOH B03BbIIlleHHOCTM. 0,n;HaKo J1 B 3TOH rrpJ1Bli1JIJierv1poBaHHO:V.C 30He rocnoJ:(­

(TBYIOUĘMe HarrpaBJieHJ1H KOJie6JIIOTCH Me2K,n;y ceBepOM J1 3ana,n;OM. 

BTOpoe rrpammo OTH0CJ1TCH K rra,n;eHJ1HM CKJIOHOB. IlpeHMYilleCTBeHHO, CKJIOIIbI, 

o6paII:ĘeHHbie K rory J1 K 3ana,n;y, 6oJiee KPYTbl. IlOBJ1,ll;J1MOMY, BbIHCHeHJ1H 06ov1x npa­

BMJI CJie,n;oBaJIO 6bI J1CKaTb B reoJIOrJ1'-IeCKOH CTPYKType KpaSI Jio,n;3MHCKOH B03BbI­

:me:aHOCTJtI J1 B MeCTHhIX pa3HMu;ax rrepMrJIHI.l;MaJibHOro KJIMMaTa. 

CJie.n;yroII:ĘaH rrpo6JieMa CBH3UI-Ia C BbICTyrrJieHMeM JI02K6J1H Ha CKJIOHax pe"lHblX 

~OJIJ1H. 3aMe'łeHO, '-ITO 3TJ1 JI02K6J1Hbl BMCHT no OTHOIIIeHMIO K )l;OJIJ1HaM J1 "ITO B006uie 

OHJ,I He onycKaIOTCH HM2Ke BTOpo:tł caepx3aJIMBHOM reppaCbI. 3TH Ha6mo,n;eHHH CKperr­

JleHHbie ,n;aJibHeHilIMMM qJaKTaMM, MOryT IIOMO'łb B orrpe,D;eJieHHJ1 B03pacTa ,ll;OJIJ1HHbIX 

YP,OBHeti:. 

Kopp03Ji10HHbie JI02K6J1HbI MMeIOT HeCOMHeHHO 60JibIIIOe MOpq)OJIOrw1ecKoe 3Haqe­

:1-rne, TaK KaK a HJ1X cocpe,z:i;OTO"IMBaJIJ1Cb MHTeHCJ1BHbie J1 Bceo6UĘMe flBJieHJ1H ,ll;BJ12KeHJ1H 

Mace B nep11rJIHT(J1aJibHOH 3IlOXe. C 3TJ1M q)aKTOM CBH3aHa BCH COBOKYITHOCTb npo6JieM, 

KacaroUĘMXCH crroco6a J1 pa3MepoB rrepMrJIHQMaJibHOro npeo6pa2KeHJ•rn: Jie)l;HMKOaoro 

peJibeqJa. 
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JIYIJ;Mfl IIEP)KXAJIK O 
JfO,ll,3b 

MCKOIIAEMbIE IIOl:JBbI B JIECCE OKPECTHOCTEH BO,IJ;3EXOBA 

Pe3IOMe 

Co,n;ep:m:aHMe 

B Jiecce OKpeCTHOCTef:1 Bo,zpexoBa, Ha IOr0-B0CT0K OT OcTpoB:u;a (CB€HT0Kp:IB:MCKJ1e 
ropbI), BbICTyIIaIOT ,2:i;Ba CJIOJ::( J1CKOIIaeMOM IIO'tłBhI: HJ11KHJ1M CJIOM I-Ja,D;O c-cn1TaTb nep­
BJ1'tffihIM, B TO BpeMH, KaK BepXHMM nepeOTJIOJKeH KOHreJIJ1q:>JIIOKD;J10HHO. Ham•f'IMe 
MCKonaeMOM IlO"<!BbI, OTJI02KeHHOM B Jiecce rrepv1rJIRD;J1aJibHhlMJ1 ,lJ;BJ11K€HMRMJ1 Mace. 
a TaKJKe CBOMCTBa caMOro Jiecca yKa3bIBaIOT Ha BbI)],a:FOrn;eeca Y'-IaCTMe rrpo:u;eccOB Ha 
CKJIOHax B aKKYMYJIRD;li:IJ1 60)].3€XOBCKOro Jiecca. 

IIpM cocTaBJI€HJ1M reOMOp(pOJIOr:vrqecKOM KapTbl 6acce:i:ma peKJ1 KaMeHHOt'1 o6pa­

'IJ1Jlv1 BHJ1MaH:ne COCTaBMTeJieM TPM JiecC0BbIX 06Ha1KeHJ1R B OKpecTHOCTM OcTpoB:u;a. 

3TJ1 06Ha1Kemm BblCTYIIaIOT B pa3JIMqHhlX TOrrorpacp11-qecKM o6JiaCTRX. 

IIepsoe 06Ha1KeH:ne, npvi: rpoxom11.~ax, pacnoJio:m:eHo cpe,n;v1 crrJI01IeHH0:i1 B03Bhr­

IIIeHHOH OÓJiacm, npMT0M Ha caMbIX BbIC0KJ1X ee 0TMeTKax. ,n:om,ma, peJKyrn;aH 3TY 

06JiaCTb, HeBeJIMKa, HO nrnpoKa. O6Ha1KeHJ1e HaX0,l:,;J1TCH B BepXHe:ił -qacTM CKJI0IIa 

(pJ1c. l). 3acJiyJKMBaeT BHMMaHMR 3)],eCh HaJIJ1qJi:Ie ,n;Byx CJI0eB MCK0rraeM0M: TI0"'1BbI pa3-

JIJ1qH0M CTpyKTYPhI HM1KHM:ił - MecTHbiti, BepxHvrti - KOHreJIMq:>JIIOK:u;110HHOro xapaK­

Tepa. HMJKHRR JiICKOnaeMaR TI0'IBa TIJI0THa, T€MH0ro D;BeTa co 3IIa"'IMT€JihHOti, paBH0-

M€pH0M M0II.ĘHOCTMIO TOJIII.ĘJ1. 3TO CBM)],eTeJihCTByeT 06 o6pa3oBaHJ1J1 ee B TOM MeCTe, r,ll;e 

Teneph HaXO)],MTCR; CJie)],OBaTeJibHO - OHa MeCTHbIM CJibM IIO"<!BbI; Ha 3TO yKa3bIBae-r 

J1 Mep~JIOTHbie K,1Il%1HbI, BbICTynarorn;:ne B CTIOHre CJIOH. HarrpOTJ1B, BepxHMM CJIOM TIO'-I­

BhI 06Jia,rr;aeT COBCeM IiIHblMiiI CBOMCTBaMiiI: Hep0BHaR M0II.ĘHOCTb, rrpepbIBJ1CTOe BbI­

CTYTIJ1em-1e Ii! KOHTYP CTporra J1 CIIOHra yKa3bIBaeT Ha KOHreJIMq:>JIIOKD;T10HHCe nepeMe­

rn;eHJ1€ :noro o6pa30Bam1H. 

O6a OCTaJibHbIX OÓHa1KeHJ1R pacnOJIOJKeHbI Ha OKpaMHe JieCCOBO:ił B03BbIIlleHH0-

CTJ1. Pa3HJ1:u;a B TOM, 'tłTO BTOpOe 06Ha1Ke1-rne (pMC. 2) JieJKMT B IliTIOpe ,ZJ;0JII1Hbł\, T. e. 

B patłOHe CMJibHOM ,rr;eHy,rr;au;nM. OTCIO,n;a, BepOHTHO, CJia6aH MOII.ĘHOCTb JieCCOBOro 

OTJIOJKeHMH M CTpoeHMe CJIOR J1CKOIIaeM0M II0"'IBbI, 06.11a,rr;arorn;e:i1 CB0MCTBaMM KOHre­

JJJ1q:>JIIOKD;M0HH0ro o6pa3oBamm. 

TpeTbe J13 0IIMCaHHhIX o6Ha:m:eHMM pacrro.110:m:eHo Ha CKJI0He ,Zl;OJIMHbI peKM Ka­
MeHH0tł. OHO OTJIJ1"'IaeTCR 60JihIIIOIO M0II.ĘHOCTblO T0JIII.ĘM Jiecca, ,Zl;0CTMrarorn;ero 3,n;ecb 

7--8 M. CTPYKTYPa Jiecca rrp0RBJIReT CB0HCTBa o6pa30BaHHble ,n;eM:CTBMeM KOHreJitt­

q:>JIIOKD;HJ1 J1 CII0JI0CKJ1BaHMH. BhICTyrraIOrn;He 3,IJ;eCb TeMHbie, MJIMCTbie II0JIOCbI - ')TO. 

6bITb M0JKeT, pacceHHHbie OCTaTKM noqBbl (pMC. 3). 
HylKHO ~o6aBMTh, "IT0 B M0JIO~bIX OBparax, Bpe3aIOII.ĘMXCR B B03BbIIIleHHYIO 

o6JiaCTb, Hanp. B 0Bpare 6JIH3 ,n;epeBHH M0"'IH,Zl;Jia, M0II.ĘH0CTb Jiecca C0CTaBJIReT B cpe,n;­

HeM 3-4 M H B o6rn;eM ~HO OBpara Bpe3aHo B OCHOBam1e, IlOCTp0eHHOe H3 rJIMHbI. 

BbICTynaIOII.ĘJ1J1 B 3TOM OBpare CJI0M MCK0naeMOM II0"!Bbl o6Jia,n;aeT CB0MCTBaMM HMJKHet:'1 

IlO"!BbI, orr11caHHOM B rrepB0M 06Ha:meHMJ1. 3T0 CJIOM HerrpephIBHbI:ił, p0BHblM J1 He 

rrpoaBJIRIOII.ĘMM nepe0TJI0JK€HJ1M. OH He 3aMe'IeH HM Ha OKpaMHe B03BbIIIIeHH0CTM, HH 

na CKJI0HaX 60Jiee 3Ha'9:MTeJibHbIX ~0JII1H, HM Ha IlOBepxH0CTRX C CMJibHhIM YKJIOHO'.VL 
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J13JIO:IB:eHH0e II0.flCHeHliie .fIBJI.fleTC51 .n;v:1HaMJ1qecKOIO MHTepnpeTau;Mero Ha6Jiro,n;eH­

H0ro ce,n;v1MeHTaIJ;J10HH0ro yKJia;zĘa. B TO :IB:e BpeM.fI 3Ta MHTepnpeTaIJ;JiIH yKa3bIBaeT Ha 

B03M02KHbie liI Bep0RTHbie HarrpaBJieHMH pellleHMM 6oJiee o6ru;Mx npo6JieM. 

Bo nepBbIX, OHa 0CBeru;aeT npo6JieMy ,n;ByXCJI0JiICT0CTliI Jiecca. J/13 Hee BJ1,ll;HO, '1TO 

3TY npo6JieMy HY2KHO pelllaTb BeCbMa ocropo:m:H0. Be3 BHJ1Karoru;ero aHaJIM3a, OCH0-

BaHHOro Ha ce,n;v1MeHTOJIOrJ1'-:IH0M J1HTeprrpeTaIJ;J1J1 J1 COII0CTaBJieHliIH C peJibecpOM 

M0:IB:H0 6hIJIO 6bI 3,n;ecb npe,n;rrOJI0:IB:JiITb ,n;Ba liICK0rraeMbIX ypOBH.fI Il0'1BbI „in situ" 
H OTCIO,n;a 3aKJIIOqJiITb O ,D;BYX (rro MeHbllle:ti Mepe) rrep:i10,n;ax aKKYMYJI.flD;lilliI B 3TOM 

I 

Bo BT0pbIX, łiaJU1q:v.ce B Jiecce HCKorraeMOM rroqBbI, rrepeOTJIO:IB:eHHOM BCJie;o;CTBJ1C 

KOHreJIM<pJIIOKIJ;MM, 6pocaeT cBeT na crroco6 aKKYMYJI.flQMM caMoro Jiecca. Ee Ha.JIJ1„n1e 

BMeCTe C rrpe,iwTaBJieHH0IO Bllle CTPYKTyporo Jiecca ,IĘOKa3bIBaeT, '1TO 3T0 o6pa30BaHJ1e 

B MeCTe J13CJie,n;oBam1:t1: 0TJiaraJI0Cb BCJie,D;CTBMe rrepMrJI.flQJ·'!aJibHOro ,ll;Blii2KeHJ1.fl Mace, 

a He OT Herrocpe,n;cTBenHoro .n;ef.ICTBHH BeTpa. 
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AHHA CA,ZJ;JIOBCKA H 1033<P EPCAK 

Jl0)pb 

IlEPMr JI.fII.J;MAJibHbIE CTPYKTYPbI B MEJIOBOVI: «OilOKE» B MOI'MJibHE 

Pe3IOMe 

Co,n;epLKaHJ1e 

B MorHJihHe, pacIIOJI02KeHH0M B 0KpecTH0CTJ':IX Jio,z:pJ1, BbICTYnaroT IIJieMCTOn;eH0-
Bbie KJU1łihR Jib,IJ;a. Ha ocHoBaHMH Ha6Jiro,n;eHJ1M 11 J13MepeHJ1M ycTaHH0BJieHo, "ITD 
'tfaCTM «0II0KM» JIMilleHHbie JiI3BeCTJ1 npe,IJ;CTaBJiflJIJ1 co6oro HaJ160Jiee Y,IJ;06Hoe MeCT0 
;n;.rrrr pa3BJ1TJ1J':I 3Tv1X CTPYKTyp, 

B MorJ1JihHe, OK0JI0 25 KMJI. Ha roro-3ana,n; OT JIO,n;3M Haxo,n;MTCJ':I KaMeHeJI0MHH 

BepxHeceHOHCK0M «orrOKM», B K0Topot'1 o6Ha::IB:aIOTCR nepMrJIRn;MaJihHhie CTPYKTYPhI. Bo 
BCCx-:m:e J13BeCTHhIX ,n;o HacTo.mn;ero BpeMeHJ1 Haxo:m:,n;eHMRX, pacrr0JI0:lli:eHHhIX 

B 0KpeCTH0CTJ':IX Jlo,n;3M, rrep11rJIRIJ;J1aJibHhie CTPYKTYPhI pa3BJ1BaIOTCSI npe11Myin;e­

CTBeHH0 B rrecKax, rpam-:rn, cyrJIMHKe v1 ,n;a:m:e B li1Jle (l, 2). ~Jlfl M0rMJihHJ1IJ;K0M KaMe­

HeJI0MHM BeChMa xapaKTepHo 60JihlilOe '9:MCJIO KJIJ1HbeB. Mx 't:IJ1CJieHH0CTh npeBbIIllaeT 

;npyro:i1 po,n; CTPYKTYP MHB0JIIOD;J10HH0ro TJiIIla (cpOT. 1). 

KopeHHaH nopo,n;a Ha1:J11HaeTcf.I rrpv16JIJ13J1TeJihHO 1-m rJiy6v1He 2 M. Ha,n; Hero Haxo­

,n;v1TcH rpy,n;a 06JIOMO"'IHOro MaTep11aJia M0ID;HOCTJ1 OT 1 ,z:i;o 1,5 M. Ha CaM0M Bepx:: 
33JieraroT ceBepHhie neCKJ1 J1 rpam·rn. rpaHMn;a Me:m:,n;y Il0Kp0BHhIM MaTepMaJI0jl,I 

M cBamrn:i1 o6JIOM0'9:HOro MaTepJ1aJia npo6eraeT B0JIH006pa3HO Ha rJiy611He OT 0,5 ,z:i;o 

1,0 M. B MH0rlilX MeCTax Il0Kp0BHhl}I MaTeplilaJI ,n;0CTMraeT 2-2,5 M. o6pa3yH KJIMHbH 

(cpMr. 1). 

Oco6eHHhIM MHTepec npe,n;cTaBJIReT KJIMH noKa3aHHhIM Ha cpMr. 2. B BepTMKaJIL­

H0M pa3pe3e BbICTynaroT ,n;Ba KJH1Ha BhIIT0JIHeHHhie pa3HbIM MaTeplilaJI0M. O,n;MH H3 

HMX ,Zl;0X0,D;J1T ,n;o rJiy61i1HhI :2 M., - BT0p0M HaX0,IJ;li!TCR B npe,n;hI,n;yin;eM M ,n;oCTMraeT 

J.,6 M. IIo,n; KJIMH0Ml, B K0peHH0M nopo,n;e, BM,Zl;Hbl in;eJIJ1 M Tpein;MHbI coe,n;MHeHHbie 

e 0TBeTBJieHMRMM KJIJ1Ha. O6Ha:IB:aIOin;li1MCR B rrorrepe'łH0M pa3pe3e Kpyroo6pa3HbI(I 

lWHTYP KJIMHa (cpOT. 2) CBH,n;eTeJibCTByeT B II0Jih3Y 3KCilaHCMBH0M Te0plillil B03HMKH0-

B€HMH 3T0ro po,n;a CTPYKTYP (6). 
Y:IB:e Ha 0CH0BaHJ1li1 Ha6Jiro,n;eHMJ':I rpy,IJ;bl o6JIOM0'9:HOrO MaTepli!aJia M0:lli:H0 YTB€I>­

]K,Zl;aTb, "<!TO II0K0MTCfl OHa Ha BTOpli1'9:H0M 3aJie:IB:M. (OTCYTCTBHe H0pMaJihH0ro npo­

q)HJIH BhIBeTpli1BaHJ1R, CMemeHMe o6JI0MKOB OII0KM c ceBepHbIM MaTepliiaJIOM). 3T0T 

B3TJIR,D; II0JIH0CThIO Il0,Zl;TBep:IB:,n;aeTCH pe3yJibTaTaMlil aHaJili13a (co,n;ep:m:aHMe CaCOi 

y,n;eJibHhIM Bee). 

HaJIH"9:li!e no,n; KJIJ1H0M Il0TpecKaHH0M M ,n;eKaJihIJ;liI(pJ1P0BaHH0M «0II0KM» CBM,n;e­

TeJibCTByeT o TOM, "<!TO HMeHHO 3TH CJia6bie y'9:aCTKM «0TI0KH» rrpe,n;cTaBJiflJIM co6om 

H31i160Jiee y,n;o6Hoe MeCT0 ,Il;JIH B03Hli1KH0BeHli1R no,n;3eMHhIX Jib,IJ;0B. 

B pa3BMTli1M paccMaTpli1BaeM0ro KJIMHa pa3Jili1'9:aIOTC.fl ,n;Be cpa3bI, B nepB0M B03-

Hli1KaeT Hapy:m:HbIM KJIMH 3aII0JIHeHHhIM 0"<IeHh MeJIKliIM MaTepvraJI0M np0li!CX0,IJ;Hin;HM 

OT 6JIM:IB:a:i1II1e:t'.l Cpe;zĘbI, T. e. rpy,n;bI o6JI0M0'9:H0ro MaTepvraJia. Bo BTOP0M o6pa-

30BaJiaCb H0BaH CTPYKTypa KJIMHa Haxo,n;Rin;aSICR BHYTPM npe,n;hI,n;yin;ero KJIMHa. 
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B CBB:311 C 60JibllIMM rrp11T0K0M rJI.f.U:\l•1aJibHOro MaTepJ1aJia MJia;n;rnyro q:>0pMy 3arroJI­

HRIOT neCKH. O6e q:>a3bl pa3BJ1Tli:!R KJili:!Ha CB.H3aHbI C TI0CJie)];HMM B 3TOM MeCTH0CTM 

nep11rJIJIQJ1aJihHbIM nepwo,:a;oM. 
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