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0 TEH):J;EHQMM B 3BOJIIOQMM CE30HHOM KPMOJIMT030HhI 
3AIIA):J;HOM CMEMPM HA EJIM)KAMIIIME ):J;ECSITMJIETMSI 

H. A. CKop6mnrn 

lfftcmumym KpuocrjJepbt 3eMJtu CO PAH, 625000, TioMeH.b, al JI 1230, PoccUJ! 

CTaThSI co11ep)l{l1T pe3yJihTaTbI 11ccJieAOBaH11i1 B03MO)l{H0i1 ::JBOJIJOl\1111 ce30HHOi1 Kp110J111T030HbI 3ana11uoi1 
C11fo1p11 Ha 6J111)1{aHllll1e ):\eCSITl1JieTl1SI Ha OCHOBe 113y'leHl1SI MHOrOJieTHl1X KOJie6aHl1H M0ll.\HOCTl1 ce30HHOMep3JIOro 
CJIOSI nO'IBOrpyHTOB (CMC) no Ha6JIIOAeHl1SIM 3a Mep3JIOTOMepaMl1 Ha 10 MeTeOCTaHl\11SIX 3ana):\HOH C11611p11. 

rro ocpe11neHHblM AaHHblM )1JISI yKa3aHHbIX MeTeOCTaHl(l1H c Ha'laJia 1950-x rr. B per11oue np011CX0)111JIO B 
OCHOBHOM yeeJ111'IeH11e MOll.\HOCTl1 CMC, CMeH11BweecS1 3aTeM B Ha'laJie 1970-x rr. ee 3Ha'll1TeJibHblM yMeHb­
weu11eM, npo110JI)l{a10ll.\l1MCS1 e l(eJIOM 110 nocJie11Hero BpeMen11. 

0TMe'laeTrn, 'ITO 11arn na'laJia nep110;:\a yMeHbw eH11S1 MOll.\HOCT11 CMC e 3ana;:\HOi1 C11611p11, o6o3Ha'!11ewaS1 
L1eTK11i1 nepeJIOM Ten):\eHl\1111 Mep3JIOTHOro npol(ecca , coenaJia c 11aToi1 Ha'laJia nep110):\a noTenJieH11S1 eo MHor11x 
per110Hax Cenepuoro noJiywap11S1, np11XOl:\S1ll.\ei1CS1 no MHOroL111CJiennb1M 11aHHb1M TaK)l{e Ha Ha'laJIO 1970-x rr. lfa 
B03M0)1{HblX np11'111H ::JTOrO SIBJieHl1SI B ;:\aHHOH pa6oTe paccMaTp11ea10TCSI onpe11eJieHHble 113MeHeHHSI B l\11pKy­
JISll\110HHb!X npol(eccax aTMOccjJephr, npo11cxo;:\11ew11e B 3TOT nep110):\ B CeBepHOM noJiywap1111. 

Ha ocHoeaH1111 aHaJ1113a asT0KoppeJIS1l\l10HHbrx cjJyHKl\HH ycrnHOBJieHO, •no na1160J1ee npe11crne11TeJibHhrM11 
KOPOTKonep110):\HhrM11 l\11KJiaMl1 MS! npoaHaJ111311ponaHHhrx epeMeHHbIX pS!i:\OB MOll.\HOCT11 CMC e 3ana):\HOi1 
C11611p11 SIBJISIIOTCSI 2- 3-, 4-5-, 11-Jienme. 

B pe3yJihTaTe npoBe)1eHHbIX 11crne11oeaH11i1 ):\aeTCSI Ol(eHKa npe;:\nOJiaraeMhIX 113MeHeH11i1 MOll.\HOCT11 CMC 
B 3ana11Hoi1 C11611p11 e nepabre 11ecS1T11JieT11S1 cJie11y10ll.\ero CTOJieT11S1. 

3anaaH.a5l Cu6upb, ce30H.H.a5l 1CpUOJlUm030H.a, MOlWWCmb ce30H.H.OMep3JWW CJlOJl nO'll3DZPYHl1Wl3, 13peMeH.­
libte pRabi, mpeH.abt, u,uKJtbt, npozH.o3 

ABOUT THE TENDENCY IN EVOLUTION OF THE SEASONALLY FROZEN GROUND ZONE 
OF WEST SIBERIA FOR THE NEAREST DECADES 

N.A.Skorbilin 

Institute of Earth's Cryosphere, 625000, Tyumen, P.a. 1230, Russia 

The paper contains results of tne investigations of possible evolution of the seasonally frozen ground zone of 
West Siberia for the nearest decades by learning long-term oscillations of a seasonally frozen layer thickness on 
observations for 10 meteostations of West Siberia. 

On average data for indicated meteostations from a beginning 1950-th in region happened in main increase 
of a seasonally frozen layer thickness, replaced then in the beginning by 1970-th its significant decrease, continued 
as a whole until recently. 

It is marked, that the date started of period of decrease of a seasonally frozen layer thickness in West Siberia, 
designating a precise fracture of the tendency of the permafrost process, has coincided with date started of warming 
climatic period in many regions of Northern hemisphere, which had been taking place on numerous data also at 
the beginning of 1970-th years. From the possible reasons of this phenomenon in the paper defined changes in 
circulating processes of atmosphere, happening in this period in Northern hemisphere are considered. 

Because of the analysis of autocorrelated functions is placed, that the most representative short period cycles 
for analysed time series of a seasonally frozen layer thickness in West Siberia are 2- 3-, 4-5- , I I-year. 

In result of conducted researches an evaluation of prospective changes of a seasonally frozen layer thickness 
in West Siberia for the nearest decades is given. 

West Siberia, seasonally frozen ground zone, seasonally frozen layer thickness, time series, trend, cycles, prognosis 

foBOp5I 06 3BOJIIOI.J:Irn: ce30HHOH KpHOJIHT030HbI 

3ana}l.HOH Ctt6ttpH B 6nm1<alimtte JJ.eC5ITHJieTH5I, I.Ie­

necoo6pa3HO OCTaHOBHTbC5I, B nepByIO Ol.!epe}l.b, Ha 

Bonpocax onpe}l.eJieHH5I TeHJJ.eHI.IHH H3MeHeHH5I 

MOIIl,HOCTH ce30HHOMep3JIOrO CJI05I nO'-IBOrpyHTOB 

(CMC) - Ba:tirnelimeli xapaKTepHCTHKH ce30HHOro 

KpttoreHHOro npoI.Iecca. B OCHOBY H3y'-leHH5I 3TOH 

TeH}l.eHI.IHH MOryT 6bITb nOJIO)l(eHbI ee BpeMeHHbie 

p5IJJ.bI, xapaKTeptt3yIOIIl,He H3MeHemrn MaKCHMaJih-

IOH.A.CKop611J1HH, 1997 

66 

HOH 3a ro}l. rny6ttHbI ce30HHOro npoMep3aHH5I no'-1-

BorpyHTOB no }l.aHHbIM MeTeOCTaHI.IHH 3a penpe3eH­

TaTHBHhlH nepHOJJ. Ha6JIIOJJ.eHHH. B 3anaJJ.HOH Ctt-

6ttpH MOID;HOCTb CMC o6Jia}l.aeT 3Hal.JHTeJihHOH Bpe­

MeHHoli H3MeH'!HBOCTbIO. TaK , no JJ.aHHbIM M eTe­

ocTaHI.IHH 10ra T10MeHcKoli o6nacTH aMnJIHTyJJ.a ee 

BpeMeHHbIX KOJie6aHHH 3a nepHOJJ. Ha6JIIO}l.eHHH 

JJ.OCTHraeT 130-140% H 6onee OT ee cpe}l.Heli MHO­

roJieTHeH BeJIHl.JHHbI [CKop6U.!LUH, 1992 ]. 
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P11c. 1. BpeMeHHOH PRA (1) MOlll,HOCTH CMC ,[J,JIR 

MeTeocTam.1,1111 To60JihCK 11 ero JI11HeHHhIH (2) 11 

11-JieTHl1H CKOJih351lll,11H (3) TpeH,[l,hl. 

Ll,JI.51 BpeMeHHhIX p.51,[(0B MHOrHX npHpO):(HhIX 

npoIJ,eCCOB 11 .51BJieHHH MO)J(HO BhI.51BHTh TpeH,!:\ (oc­

HOBHYIO ;:i;eTepMrrRttpoBaRRYIO TeH;:i;ettIJ,HIO). HMe­

IOTC.51 ,[(aHHhie 0 ero HaJIHl.J:HH B p.51;:i;ax IIOKa3aTeJiett 

pa3JIHl.J:HhIX cPOPM aTMoc¢epHOH IJ,HpKyJIRIJ,HH, 3K-

30reHRhlX reOJIOrIIl.J:eCKHX npoIJ,eCCOB [Memo8bl 
80.!lZ08peMeH.H.blX peZUOH.aJlbH.blX .. . , 1984], TeMne­

paTyphI Bo3;:i;yxa [BopoH.ttyK, 1971; Skorbilin, 1994] 
H ;:i;p. HaJIHl.J:He TpeR;:i;a o6ycJioBJieHo o6II:\IIMII 3aKo­

HOMepHOCT.51MII H3MeHl.J:HBOCTH npttpO):(HhIX npoIJ,ec­

COB H .51BJieHHH Ha 3eMJie IlO,[( BJIH.51HHeM KOC­

MHl.J:eCKHX H o6menJiaReTapHbIX ¢aKTOPOB, npe)J(,[(e 

Bcero - COJIHel.IHOH aKTIIBHOCTH. B m~cJie):(RHe rO):(hI 

Bee 6oJihme B03paCTaeT 3Hal.J:ettne attTponoreHRoro 

¢aKTopa. 

Bo BpeMeHROM p.51;:i;y MOII:\HOCTH CMC, H3Me­

p.51BIIIeH:c}l c IIOMOII:\hIO Mep3JIOTOMepoB Ha MeTeo­

CTaHIJ,HH To60JihCK (pHc. 1), ttecMoTp.51 Ha oTcyT­

CTBHe KaKoli-m160 TeH,[(eHIJ,HH B IJ,eJIOM ,[(JI.51 nepno;:i;a 

Ha6JIIO,[(eHHH (1945-1991 rr.), l.J:eTKO BhI,[(eJI.51IOTC.51 

,[(Ba OCROBRhIX neprro;:i;a. B nepBbIH II3 RHX (c Hal.J:aJia 

neprro;:i;a Ra6JIIO;:i;eHHH: ;:i;o KOHIJ,a 1960-x rr.) B OCHOB­

ROM npOIICXO,[(IIJIO 3aMeTHOe yBeJIIIl.J:eHrre MOII:\HOCTII 

CMC, KOTopoe c Hal.IaJia 1970-x rr. cMeHHJIOCh ee 

3Hal.J:HTeJihHhIM yMeHhIIIeHHeM, IIpO):(OJI)J(aIOII:\HMC5I 

B IJ,eJIOM ):(0 IIOCJie,[(Hero BpeMeHH. 

ARaJiorHl.!Ra.51 KapTHRa Ha6Jiro;:i;aeTC.51 ):(JI.51 Bpe­

MeHROro p.51;:i;a MOII:\HOCTII CMC, ocpe;:i;HeHHoro ):(JI.51 

10 MeTeocTaRIJ,rrif 3ana;:i;Hoif CH6rrpw (YBaT, To-

6oJihCK, .5IpKOBO, TroMeHh, .5IJiyTopoBCK, BaraH 

)J(/;:i;. CT., HIIIHM, BnKyJioBo, Eep;:i;IO/Khe H l1Jih­

HHKa)' r;:i;e, KpOMe Toro, JIIIHeHHhIH TpeH,[( cm1;:i;e­

TeJibCTByeT 0 ReKOTOpOM yMeHhilleHHH MOII:\HOCTH 

CMC B noCJie;:i;mi:e IIOJIBeKa (pHc. 2). 
Y;:i;ttBHTeJihRO TO'IHO ;:i;aTa ttal.IaJia nepno;:i;a 

yMeRhmeRrr.51 MOII:\HOCTH CMC B 3ana.[(HOH Cn6npn, 

o603Hal.J:IIBIIIa.51 l.J:eTKIIH nepeJIOM TeH;:i;eHIJ,HH Mep3-

JIOTHoro npoIJ,ecca, coBnaJia c ;:i;aToH Ra'laJia ne­

ptto.[(a noTenJieHH.51 BO MHOrHx perHoHax CeBepHoro 

noJiymapH.51, npHX0):(.51II:\eHC.51 TIO ;:i;aHRhIM p.51;:i;a HC­

CJie,[(OBaTeJieH [Lamb, 1972; Lamb et al., 1975] 
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PHc. 2. BpeMeHHOH PRA (1) MOlll,HOCTH CMC, oc­

pe,[!,HeHHOH ,[J,Jl51 10 MeTeOCTaHIJ,HH 3ana,[J,HOH 

CH6wp11, 11 ero JIHHeHHhIH (2) 11 11-JieTHHH CKOJih-

351lll,HH (3) TpeH,[J,hl. 

TaK/Ke Ha Hal.IaJio 1970-x rr. Cpe;:i;w B03MO/KRhIX 

npHl.IIIR 3TOrO 3Hal.J:HTeJihROro nepeJioMa, IIOMHMO 

yKa3aRII.51 Ha rJio6aJihROe pe3KOe yBeJIIIl.J:eRHe KOR­

IJ,eRTpaIJ,HH ,,napRHKOBhIX" ra30B B aTMoc¢epe [Ey-
8blKO, 1972; Ey8&1Ko, 1987; Broekner, 1975 ], cJie­

.[(yeT OTMeTHTh ReKOTOphie H3MeReRH.51 B IJ,IIpKy­

JI.51IJ,HORRhIX npoIJ,eccax, IIpOHCXO,[(HBIDHe' KaK pa3 B 

::>TOT nepno;:i;. CymecTBOBaBmee .[(O 1950-x rr. oT­

HOCHTeJihROe paBROBecne B COOTROIIIeRIIH IIOBTOp.51-

eMOCTH Bcex rpynn IJ,HPKYJI.51IJ,HII 6hIJIO HapymeRO 

3aTeM BCJie.[(CTBHe pe3KOro yBeJIHl.J:eRH.51 ITOBTOp.51e­

MOCTII MepH):(HORaJihROH IO/KROH IJ,HPKYJI.51IJ,HH, 

IIpHBO):(SIII:\eH K ITOBhIIIIeRHIO TeMnepaTyphI B03.[(yxa . 

Ecm1 B Hal.IaJie BeKa ee rrpo.[(OJI/KHTeJihROCTh cocTaB­

JI.51Jla Bcero JIHIIIh 0,3 % OT o6meH npo.n;oJI/KHTeJih­

ROCTII MepH):(HOHaJihROH ¢opMhl IJ,HPKYJISIIJ,IIH, TO B 

1970-1980-e rr. ee ):(OJI.51 .n:ocTHrJia 36 % [i..{upKy­
.!l5lU,Wl amMOC(jJep&l, 1984 ]. 3TO rrpHBeJio K TOMY, 

'ITO BKJia,[( 3TOH rpynrrhI IJ,HPKY JI.51IJ,IIH CTaJI COH3 -

MepHM c BKJia.[(OM MepH):(HOHaJihHOH ceBepROH I.1,Hp­

KY JISIIJ,HH n Teneph oKa3hrnaeT 3aMeTRoe BJimrnne 

Ha KJIIIMaTHl.J:eCKHe II3MeHeHHSI. 

3TOT rrpoIJ,ecc ycHJieHHSI poJIH Meprr;:i;HoRaJih­

HOH JO/KROH IJ,HPKYJI.51IJ,HH c Ral.IaJia 1970-x rr. corr­

poBO)J(.[laeTC.51 H3MeHeRHeM COOTHOmeRH.51 npO.[(OJI­

/KHTeJibHOCTH 30RaJihROH H MepH.[(HORaJihROH IJ,Hp­

KY JI.51IJ,HH B IIOJih3Y nepBOH [i..{upKy.!l5lU,U5l amMOC­
rjJepbl, 1984 ] , l.J:TO B KOHel.J:ROM C'leTe Be;:i;eT K IIOBbI­

IIIeHHIO 3HMRHX TeMnepaTyp B03,n;yxa, yBeJIHl.J:eHIIIO 

KOJIHl.J:eCTBa oca,[(KOB H, KaK npaBHJIO, I( yMeRh­

meRHJO MOIIJ,ROCTH CMC. AttaJiorHl.!HhIH BhlBOJ:I 

MO)J(HO C.[(eJiaTb TaK)J(e npH aRaJIII3e II3MeHeHHH 

HH;:i;eKCOB IlorocSIRa-IlaBJIOBCKOH H KaIJ,a, xapaK­

Tepn3yromnx oco6eRHOCTH aTMoc¢epROH IJ,HpKy­

JI.51IJ,HH. EcJIH ;:i;o Ral.J:aJia 1970-x rr. cyIIJ,eCTBOBaJia 

,[(JIIITeJibRaSI TeR,n;eRIJ,HSI K OCJia6JieRIIIO 30RaJihHOH 

IJ,HPKYJISIIJ,HH, TO B .n;aJihReHIIIeM, 0 l.J:eM CBH,[(eTeJih­

CTBYJOT o6a HR;:i;eKca, B CeBepROM noJiymaprrH 

rrpott30IIIJIO pe3Koe ycnJieHHe 3arra.n;ttoro rrepeRoca 

[PoauoH.oe, 1989 ]. 
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H. A. CKOPEI1JII1H 

B 3TOT )Ke nepHOA oTMe'IaJIHCb H3MeHeHH5I 

aTMOCcjJepHoro AaBJieHH5I B HCJiaH)J;CKOM MHHHMyMe. 

TiocJie CBoero poCTa Ha cjJoHe nOBbIIDeHHOH 1IaCTOTbI 

pa3)J;BOeHH5I HCJiaHACKOro MHHHMyMa B 1960-e rr. 

OHO AOCTHrJIO B 1969 r . CBOero HaH60JibIDero B 

TeKyID,eM CTOJieTHH 3Ha1IeHH5I H 3aTeM 3a nSITb JieT 

HenpepbIBHOro noHH)l(eHH5I npH6JIH3HJIOCb K CBOeMy 

peKOPAHO HH3KOMY 3Ha1IeHHIO [Poaumwe, 1989 ]. 
TaKHM o6pa3oM, OTMe1IaIOID,aSICSI c Ha1IaJia 

1970-x rr. B u:enoM AJISI 3anaAHOii Cn611p11 TeH­

AeHU:HSI K yMeHbmeHHIO MOlil,HOCTH CMC BnOJIHe 

YB513bJBaeTC5I c COOTBeTCTBYIOlil,HMH H3MeHeHH51MH B 

3TOT nepHOA MHomx npHpOAffblX 5IBJieHHH H npou:ec­

COB, onpe)J;eJI51IOlil,HX ee BpeMeHHyro H3MeH1IHBOCTb. 

KpoMe TpeHAa, Ba)l(HOe MecTo B nccJieAOBa­

HHSix BpeMeHHbIX pSIAOB MOlil,HOCTH CMC 3aHHMaeT 

u:rrKJIH1IecKaSI cocTaBJISIIOID,aSI. Ha ocHoBaHHH aHa­

JIH3a aBTOKoppeJISIU:HOHHbIX cjJyHKU:HH AJISI HeKoTo­

pbrx MeTeocTaHU:Hii 3ana)J;Iioii C116npn yc­

TaHOBJieHbI CJie)J;yIOrn;He KOpOTKOnepHO)J;Hbie (no 

MeTOAH1IeCKHM ycJIOBHSIM npoAOJI)l(HTeJibHOCTbIO AO 

20 JieT) U:HKJlbl: 

YnaT 

5JpKOBO 

5JJJyTOpOBCK 

B11KyJJOBO 

Ocpe):l11em1b1i1 

- 4 !'Olla To6onbCK - 2, 5, 7, 9, 12, 15 neT 
- 3, 5, 7 neT T10MeHb - 3, 9, 12 neT 
- 2 rolla Barai1 - 1 2 neT 
- 10 11eT Eep):llO)l(be - 4 ro):la 

(llJIH 10 crnmi_11i1) PHll - 3, 5 JJeT 

Han6onee npe)J;cTaBHTeJibHbIMH AJISI npoaHa­

JIH3HpoBaHHhlx BpeMeHHbIX pSIAOB MOlil,HOCTH CMC 

B 3anaAHOii: C116np11 SIBJISIJOTCSI 2-3-, 4-5-, 11-

JieTHHe KopoTKonepnoAHbie U:HKJibI. HecMoTpSI Ha 

He)J;OCTaT01IHOe KOJIH1IeCTBO cjJaKTH1IeCKOro MaTe­

prraJia, HMeJOTC5I OCHOBaHH5I no KOCBeHHbIM )J;aHHbIM 

roBopHTb o HaJIH1IHH B 3THX pSI)J;ax npH3HaKoB 22-, 

40-, 80-100- H 300-JieTHeii U:HKJIHqHOCTH [Cx:op-
6U.llUli, 1992 ). 

TipeACKa3aTb AaJibHeiimHii XOA 3BOJIIOU:HH 

MOlil,HOCTH CMC B 3anaAHoii Cn611p11 BeCbMa CJIO)l(­

HO. C OAHoii CTopoHbI, ecJIH Y1IHTbrnaTb nMeJOrn;y10-

rn B ee MHOrOJieTHeM XO)J;e 40-JieTHIOIO U:HKJIH1I­

HOCTb [Cx:op6U.llUli, 1992], CJie)J;yeT O)l(H)J;aTb B 6JIH­

)l(aiirrrne npnMeptto 15-20 neT ee yBeJIH1IeHHSI, 

XOT5I H He TaKoro 3HaqHTeJibHOro, KaK B KOHU:e 

1960-x rr., H3-3a TeH)J;eHU:HH K ee yMeHbilleHHIO, 

CB5I3aHHOH c BeKOBOH U:HKJIHqHOCTbIO. c Apyroii 

CTOpOHhl, eCJIH coxpaH5ITC5I COBpeMeHHbre TeMnbI 

X035IHCTBeHHOro pa3BHTH5I, TO B nepBOH nOJIOBHHe 

HOBOro ThICSiqeJieTHSI aHTponoreHHbre H3MeHeHHSI 

KJIHMaTa AOCTHrHyT TaKHX MaCmTa6oB [EyBblKO, 
1974], 1ITO MoryT BeCbMa aKTHBHO BJIH51Tb Ha 3BO­

JIIOU:MIO MOlil,HOCTH CMC, npn1IeM, B nepByro 01Ie­

pe)J;b, B CTOpOHY ee yMeHbilleHH5I •. 
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Tio3ToMy Han6oJiee rrpneMJieMhIM , Ha Ham 

B3rJI51)];, rrpe)J;CTaBJI51eTC51 CJie)J;yIOlil,HH BapnaHT npor­

H03a. B 6JIH)l(anmne 15-20 JieT CJ1e1J;yeT O)l(HAaTb 

B u:eJioM HeKoTopoe yBeJIH1IeHne MOlil,HOCTH CMC , 

xoTSI ee crJia)l(eHHbie 3Ha1IeHH51 3a 3TOT nepHOA BPSIA 

JIM AOCTrrrHyT cpe)J;Heii MHOroJieTHeii BeJitt1IHHbI. H a 

3TOM cjJoHe 6y1J;yT OTMe1IaTbC51 KpaTKOBpeMeHHbie 

nepHO)J;bI 6oJiee 3Ha1IHTeJibHOro yBeJIH1IeHH5I HJIH 

yMeHbmeHrrSI MOlil,HOCTrr CMC, CBSI3aHHbie c npOSIB­

JieHHSIMH 2-3-, 4-5-, 11-JieTHeii u:rrKJIH1IHOCTH. B 
AaJibHeiimeM B03MO)l(HO ee cyrn;ecTBeHHoe yMeHb­

meHrre, o6ycJIOBJieHHOe ecTeCTBeHHbIM TpeH)J;OM , a 

TaK)l(e nocJie)J;CTBH5IMH aHTponoreHHOro IIOTen­

JieHH5I KJIHMaTa. EcTeCTBeHHO, 1ITO B OTAeJibHbIX 

1IaCT5IX pernoHa 3BOJIIOU:H5I ee BeJIH1IHHbl MO)l(eT 

HMeTb APyroii xoA, B 3aBHCHMOCTrr OT CJIO)l(HBIDHXCSI 

B HHX npnpOAHO-KJIHMaTH1IeCKHX ycJIOBHii . 

By):lbIKO M .Jf. BJJl151H!1e 11eJIOBeKa Ha KJJHMaT. JI., r11):1pOMe­
TeOl13):1aT, 1972, 47 c. 

Ey):lb!KO M.Jf. H3MeneHl1ll KJJHMarn. JI., r11):1pOMeT~0113llaT, 

1974, 280 c. 
EyllbIKO M .Jf. ITp11111111b1 eCTecrneHHbIX 113Me11e1111i1 KJJHMarn I I 
;::I:OCTl1)l(eH!1ll B 06naCT11 rl1l1POMeTeoponor1111 11 KOHTPOJJ51 
np11pOl1HOH cpe):lbl. JI., rtt):lpOMeTeOl13llaT, 1987, c. 201-229. 
BopOH'IYK M.M. MeT0):111Ka onpe):le11e111151 onT11MaJJbHb1x napa­

MeTpos nep11o):la ocpeJ:1HeH11ll llJJH pac11ern norOl1HO­
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