
0nbIB 예》uueaJILnoro onnoueuTa 

ITonoBa AneKc때.apa JieoH血OBWia

Ha ,ll;HCCepTaU,HOHHyro paoory fiaI< CoHrn 

《<CTaT血ecK때 H )OfHaMH~eCK때 YCTO硏HBOCTb TOHKOCTeHHblX KOHCT{)YKU때, co

.n;ep)Kam;HX )KH.Zl:KOCTh>), npe.n;cTa.BneHH)'IO Ha COHCKairne yqeHOH CTeneHH KaH,lUf

.n:aTa TeXHwiecKHX ttayK no cneuH血bHOCTH 1.1.8. — <<MexfillHKa .aecpopMHpyeMoro 

rnep.n:oro rena>> 

ArcryaJILHOCTL pa60TL1 o6ycnoBJieHa IDHJ)OKHM np血1eHeHHeM B COBpeMeH

HbIX TeXHJ,fqeCKHX YC1J>OHCTBaX H coopy)KeHIDIX oceCHMMe'fJ)ffqHl,IX TOHKOCTeHHhIX 

KOHClJ))'KTHBHbIX OJIOKOB H 3JieMeHTOB, KOHTaKTHpyIOIUHX C )KH)lKOCThlO. TaKHe 

KOHClJ))'KTIIBHbie 3JieMeHTbI MOryr B pa6oqeM COCTOHHHH noro3epraThCjJ 3Haqff

TeJll,Hl,IM CTaTWleCKHM H ~aMJ,fqeCKHM B03JJ:eHCTBIDIM. ts 11epBOM CJIY때e B03-

MO)KHa IlOTepg CTaTJ,fqeCKOH YCTOffqffBOCTH KOHClJ)YKQHH, BO BTOpoM, - p83BHTHe 

He)KeJiaTeJibHl,IX )lHHaMWieCKHX j!BileH따, HanpHMep, - 3HaqffTeJII,Hl,IX aMilJIHT)'JJ: 

HeoceCHMMe'fJ)lfllHbIX BH6p~때, o6ycnoBJie뼈rx napaMerpffqeCKHM B036y)Kne

HHeM. ts paooTe npe血O)KeHhl 3<p<peKTHBHhle MeTon:mrn HCCJie,n:OBaHIDI YKa3aHIIl,IX 

npo6JieM npHMeHHTeJibHO K ocecHMMerpJ,fqHl,IM KOHClJ)YKIUUIM, HaxO邸m血1cg IIO)l 

.neHCTBHeM ocecHMMerpJ,fqHI,IX Harpy30K. 

Hay-.a血 HOBH3Ha ,n:HCCepTaqHOHHOii pa6on,1. ,llJUI HCCJienoBaHIDI cramqe

CKOH ycTO硏HBOCTH OIIHC따IHOI'O KJiacca KOHClJ))'KI(HH npe.nno:>KeH 켜)q>eKTHBm먀 

Mero.n, OCHOBa.HHbIH Ha npOClJ)a.HCTBeHHOM <t>yp1,e겼Ha.JIH3e CIIeKlJ)a C'faTffqeCKH 

Harp)')KCHHOH KOHClJ))'l띠HH. Tipenno)KeHH1,Iii B pa6oTe, Meron qHcJieHHoro HHTe

rpHpOBaHIDI HeJIHHe沿lblX MOJJ:a.JII,HbIX ypa.BHeHHH, BKJIIOq젝)IllHX KaK K03q>q>mnt

eHThl ocecHMMerpffqffblX TOHOB KOHClJ)YKQHH, TaK H HeocecHMMerpfflIHI,IX TOHOB, 

IlOK83a.JI BbICOK)'lO T01IHOCTI, IIpH nocrpoeHHH OOJiacreA napaMerp四eCKOI'O B03-

oy泣eHIDI Heocecm血e'fJ)J,fqHI,JX KOJieOa.HHH. 

t(ocroeepHOCTb DOJiy-teHHblX pe1yJ1LTilTOB OCHOBaHa Ha KOppeKTHOCTH 

HCilOJib30Ba.HHblX Mexa.HHKO-MaTeMaTHqeCKHX Moneneii H ClJ)Orocm MaTeMarnqe

CKHX IIO.UXOJJ:OB K HX HCCJie,n:oBaHHIO. IlpHBe,neHbl cpaBHCHIDI C H3BeCTHhIMH a.Ha.JIH

TJ,fqeCKHMH H 따ICJieHHhIMH pemeH血MH MX KOHClJ))'l띠HH, conep)KamHX )K血

KOCTh, a TaIOKe, - C 3KCnepHMeHTa.JII,Hl,IMH JJ:aHlil,IMH. 

Ilpanu-iecKaH 3H3-tHMOCTb. 

1. Pa3pa60T3.HHruI aBTopoM Me'fOJJ:HKa, pearrH30Bfil:IH때 B ra6nffqffOM npoQec

cope Excel, noKaJarra BbICOK)'IO 꾀)cpeKTHBHOCTI, npH MHOrocpaKTOpHOM a.Ha.JIH3e 

craTWieCKOH ycTOWillBOCTH B O,n:HOMepHOM, JJ:B)'MepHOM H lJ)eXMepHOM npOClJ)a.H

cmax Bap1,HpyeMbIX napaMerpoB. Co3,n:airn1,1e arrropHTMbI H nporpaMM1,1 pacqe-ra 

JJ:HHa.MWieCKHX xapaKTepHCTHK ocecHMMerpH11HbIX TOHKOCTeHHI,IX ynpyl1fX KOH-
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ClJ)YKl.lHH, co.z:i;ep)KamHX o61,eMLI H,ne邸bHOH HeC)l(HMaeMOH )KH,lU<OCTH, C HCIIOJib-

30BIDIHeM MeTo.z:i;a KOHeqffJ,IX 3JieMeHTOB, peaJIH30BaJIHbie Ha ..83LIKe rrporpaMMHpO

B811幽 Visuai Basic for Applications (VBA), noJBOIDllOT rrpoBo血Th HCCJie}J.0B811血

Ha rrepcon빠Hl,IX KOMIII>IOTepax 6e3 HCIIOJib30BaHIDI ,uoporOCTO血UfX crrea;Ha.JIH3H

pOB따DILIX nporpa.MMHO-anrrapaTHLIX KOMIIJieKCOB. 

2. C HCIIOJih30BaHHeM qffCJieHHOf'O HHTerpHpoBaJI血 IIOCTpoeHLI rpa.JIHULI 

oonacTeH rraoa.Mero四ec血X pe30Ha.JICOB He TOJILKO OCHOBHOfO - 1-ro rrop.8)1Ka~ H0 

H pe30Ha.JICOB 6onee BLICOKHX II0p.8LJ;KOB, yToqHeHLI, rronyqeHHbie p曲ee, rrpH61rn

)KeHHbie pe3ynr,raT1,1, Ha KOTop1>1e opHeHTHp)'lOTCH B rrpaJCTJ,fqeCKHX pac땔Tax 

ycroHqHBOCTH OTBeTCTBeH郞IX 3JieMeHTOB KOHCTJ)YKU때. 

UCHOBBblC pe3yJILTaTLI 血ccepra血OHHOH pa60Tbl orry6nHKOBaHhl B 9 pa-

6oTax. B ToM 때cne ,[(Be pa6oTLI orry6JIHKOB血I,J B H3惡血.8X, BXO邸IUHX B rrepeqeHL 

Be,zzymHX peu;eHJHpyeMl>IX HayqHLIX 짜pHaJIOB, peKOMe血OBaHHl>IX BAK P<l>, H ,[(Be 

BXOMT B nepeqeHL Scopus. 

짜1ccepra血OHHruc paoo露 COCTOHT H3 BBe}J.eH血, 4 fJia.B, JaKJIIOqeH血 H 

CIIHCKa RCIIOJib3yeMOH JIHTeparypr,1. 06血m: o61,eM ,l{HCCepT血血 COCTa.B邱eT 144 

CTJ)aJIHI.U>I. 

Bo BBC.QCHHH npHBO血TCH xapaKTepHCTHKa HCCJieLJ;OBaH따, CB..83aJIHbIX C 

IIO,llfOTOBKOH }J.HCCepTailHOHHOH pa60TLI, OIIHCLIBaJOTC..8 a;eJib H 3학{aqH HCCJie,uo郞

HIDI, HayqH때 HOBH3Ha, rrpaI(TilqeCK때 3HaqJIMOCTh, ,[(OCTOBepHOCTh IIOJI)며eHHbIX 

pe3yJILTaTOB, rrpHBO邸TCH ,uaHH@e o CTJJYK먀e H o61,eMe 血ccepTaUHOHHOH pa-

60Thl. 

B nepuoii rJJaBe rrpHBeJJ.eH o63op JIHTeparypHLIX HCTO때HKOB 110 COCTO.SIHIDO 

RCCJie}J.OBaH때 B o6nacTH ycTOWIHBOCTH TOHKOCTeHHLIX KOHCTJ)YJ띠때, co.nep)Ka

IUHX )KH,lU<OCTb. PacCMOTJ)eHI,I pa60Thl no BOIIpOCa.M HeJIHHeiiHoii TeOpHH ynpyro

CTH, a TaIOKe pa60TLI, IIOCB血~eHHLie 3KCrrepHMeHT邸J,HblM H qffcJieHHbIM HCCJie,uo

BaHIDIM .znrnaMHKH ooonoqeK c )I(血KOCTLIO.

Bo BTopoA rJJaue 예때JM)'.TIHpOB빠I OCHOBHLie ypaBHeHIDI, OIIHCLIBalOII{He 

~OBMeCTHI,Ie KOJieOa.JIIDI yrrpyroro TeJia H Haxo邸~erocH B KOHTaKTe C HIIM orpa

HffqeHHoro ooo,eMa )Kff,nKOCTR. )l{H.z:u<oCTL npH 3TOM C만ITaeTC.8 H}J.e邸bHOH H He

C)KHMaeMOH, a BC..8 CHCTeMa HaxOLJ;HTC..8 IIOLJ; .z:i;eHCTBHeM OLJ;HOpOL(IIOfO rpa.BHTaIUI

OHHOfO no血 Harrpa.BneHHe BeKTopa rpa.BHTaa;HR orrpe.ne血eT IIOJIO)KeHRe CBOOOLJ;

HOH IIOBepXHOCTH )KHJJ.KOCTH B COCTOHHHH IIOKOH. Kone6a.JIIDI IIOJiaraIOTCH Ma.ITT,IMH, 

TaK 'lJTO ypaBHeH血 KOJie6aHHH CBO邸TC.8 K JIHHeHHLIM. B CHCTeMe )'lJHThIBaJOTCH 

TaIOKe rpa.BHTaUHOHHrul 3HeprH.8 KOJie6aHHH CBOOO,[(HOH rroaepXHOCTH )I(血KOCTH H, 

CB..83aHH邸 C HeH, 3Hepnm KOHTaKTHOro B3aHMO}J.eHCTBml )Kff)U(OCTH co CMoqeHHOH 

rroBepxHOCTLIO yrrpyroro Tena. 

PaccMOTJ)eHa cxeMa KOHe'lJH0-3JieMeHTHOf0 MO}J.eJIHpOB血血 Kone6aHHH 

OIIHCaHHOH CHCTeMLI C yqeToM BJIH油血 Ha땔JIJ,HOfO CTaTHqecKoro HaIIp.8)KeHHO-



.u.eq>opMHpOBaHHOfO COCTOHHIDI npuMeHHTeJibHO K oceCHMMeTJ>lflIHblM KOHCTJ))'K

UIDIM. Ilonpo6tto oTIHcaIIa nporpaMMa pacqcra 血HaM四ecKHx xapaKTepucTHK oce

CHMMelpH따lblX TOHKOCTeHHI,IX KOHC'Ip)'KU때, B3aHMO,lleHCTByIDIUHX C orpaIIH1IeH

HbIMH 061,eMaMH )KH)lKOCTeA, pea.JIH30B血H때 a n6JIH1IH0M npoQeccope Excel. 

B TpeTLeA rJiaee npuao血TCH Me'fO血xa uccnenoaaIIIDI cTaTWiecKoA yCToA

qffBOCTH ocecHMMe'IplflIHl,IX TOHKOCTeHHbIX KOHCTPYKUHH, KOHTaKTHpyroIUHX C 

061,~MaMH Hee짜IMaeMOii iKH,nKOCTH, npH ,neflCTB血 rpaBHTaUHOHHOro no血 H oce

CHMMelplflIHblX CHJIOBblX q>aKTOpOB. OnHCaHa MeTO血Ka HCCJie)lOBaIIIDI ycTO硏H

BOCTH oceCHMMe'I'J)ffqffOH TOHKOCTeHHOH KOHC'Ip)'KU血 C )KH.zJ:KOCThlO, OCHOBaHH때 

Ha npoclpaHCTBeHHOM <l>ypbe-aII때H3e cneKlpa HarpyiKeHHOff KOHCTJ)YKUHH. 

IlpencTaI3JleHbI npHMep1,1 uccnenoBaII血 CTaTH1IeCKOH ycTO硏HBOCTH oceCHMMe'f

pfflIHl,IX KOHClpYKIUffl, B3aHMoneHCTByJOIQHX C orpaHWieHHbIMH 061,eMaMR iKH.zJ:

KOCTeH. 3.uecb cnenycr OTMe'fHTb, 'IJTO 6naronapx .llOilOJIHHTeJII,HOA 때amrrH1IecKoA 

IlO)lf'OTOBKe HCXO)lHl,IX ypaBHeHHA H OiKH,naeMbIX pemeHHH 3a,naq, aBTopy y,narrocb 

nepeHTH B qffCJieHHOM peIIIeHHH OT npOClpaIICTBeHHOrO pa36HeH血 KOHCTJ)YKU血

II )KHJJ:KOCTH 061,eMHl,IMif 3JieMeHTiiMH K pemeHHIO B oceBOM ceqeHHif, KOTopoe Ha 

nop血OK CHH3HJia pecypco~MKOCTI, 마cnettm,ix pemem퍄 o6ecne'llHB HX pea.JIH3a

UHIO Ha 06bl'llHOM nepCOH3JibHOM KOMilbIOTepe B reqeff血 HeCKOJibKO CeKYH)l, B TO 

BpeMH Ka.K npH HCTIOJib30BaIIHH CTa血apTHbIX TIO.UXO.UOB K pememno TaKHX Janaq 

Ha ocHoae 061,~MHI,IX JneMeHTOB a Ansys workbench HJIH Abaqus peme血e 3TIIX 

3a,naq IIOlpe60BaJIO Obi qacoB, a TO H cyTOK MamHHHOro BpeMeHH, nplflieM, He q>aKT, 

qro Morno 61,1n, pearrH30BaIIO Ha nepcOH3Jil,HOM KOMilbIOTepe. 

B 11eTBipToA rJiaBe npHBO,llHTCH Me'fO,llHKa HCCJie,llOB때血 .llHH따1H1IecKOH 

yCTOWIHBO떠 rapMOHWieCKHX KOJie6aII血 ocecHMMelpfflIHl,IX TOHKOCTeHHl>IX KOH

CTJ)Y血때, KOHTiiKT따)yIDIIUiX C )KH,llKOCTbIO, B030y)K)laeMI,IX npo,nOJil,HI,IM nepuo

,lllflieC血M B03,lleHCTBHeM. BbIBenem,1 ypaBHe血jf B HOpMa.Jil,ffl,IX Koop,nHHaTaX, 

OTIHChIBaIOIQHe HeJIHHe細hie KOJie6때血 ocec血lMe'I'J)H떠bIX TOHKOCTeHHblX KOH

Clp)'l띠때 C JKH,nKOCThIO. 

Me-ronoM rapMOHlfliecKoro 6an卵ca HCCJie,llOBaHa )lHHaMJflleCK때 YCTO硏H

BOCTb oceCHMMerp四HbIX KOJie6aHHA TOHKOCTeHHoro UH.JIHimpa c IIJIOCKHM .llHH

meM H )lHHaMJflleCK邸 ycTOffqJIBOCTI, ocecHMMerp四HI,JX KOJie6때때 TOHKOCTeH

Horo llHJIHHnpa c noey예)ep硏eCKHM nmnu:eM no OTHomemno K HH3IDeM)' TOH)' C 

qe'fI,IpbMH BOJIHaMH no OKpy)KffOCTH B 30He OCHOBHOro napaMerplflieCKOf'O pe3o

HaIICa. 

MeTO.llOM qHCJieHHOro HHTerpHpOBaII血 HeJIHHeHHbIX MO)la.JII,HI,IX ypaI3He

HHH BbffiOJIHeHO YTOqHeHHe rpaHHUbI OCHOBHOrO napaMelpJflieCKOf'O pe30HaIICa 

血jf UHJIH뻑a C TIOJI)'야eplflieCKHM 血HIQeM, a TaIOKe IlOClpOeHI,I TIDKH rpaimu: 06-

nacTeA napaMerplfliec血X pe30HaHCOB 2-ro, 3-ro H 4-ro nopH,llKOB. 
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B 33KJIIO-tenHH nepeqHCJieHbl OCHOBHble pe3yJibTaTbl 血ccepTauHOHHOH pa-

6on,1. 

3aMeqauHH no AHCCepTilQHOHHOii pa6oTe: 

1. B cBoett pa6oTe Ilai< CoHrH ~a MHOrHe oco6eHHocTH 3a,naq cTaTffqeCKOH 

H ,llHHaMffqeCKOH ycTOWIHBOCTH 06ono11eK, KOHTaKTHpyK>mHX C )KH,[(KOCTblO, ocra

B邸Cb npH 3TOM B paMKax pacCMOTJ)eH血 )I(血KOCTH Ka.JC HeC)KHMaeMOH. He j{CHO, 

1ITO IlOMeIIIaJIO eii HCilORb30BaTb 6onee o6nzyio MO)lenh C)KHMaeMOH )KH)lKOCTH, 

IDHpOKO np.HMeIDleMyK> npH OITHCaHHH Kone6am벼 )KH,[(KOCT.H, COBMeCTHhIX C Kone

OaHIDIMH TOHKOCTeHHOH KOHCTJ)YKUHH. 

2. B 0,l{HOM H3 npHMepoB HCCne,noBaHIDI CTaTffqeCKOH yCTOH1IHBOCTH ocec幽

MeTJ)ffq郞IX KOHCTJ)YKU때, B3aHMo,neiicTBYIOlUHX c orp血JllleHHI,IMH 061,eMaMH 

)KH,l{KOCTeH, npHBe,lleHHOM Ha C. 79-85 ,llHCCepT血血, .llilll KOHCTJ))'1띠H.H, COCTOmn;eit 

H3 .llByx COOC郞IX o6onoqeK, nonocTh Me)K.떠 KOTOpbIMH 3anontteHa )l(Jf)UCOCTblO, 

aBTOp, C uenLIO HarID:l)lHOro Il0Ka3a CHIDKeH血 HH3IIIHX co6CTBeHHbIX qacTOT oce

CHMMeTJ)ffqm,IX KOne6aJI때, BbJllHCneHHhIX npH pa3nH1IHl>IX 3HaqeHIDIX )laiilleH血

Ha BHeIIIlilOIO .H BeyrpeHHIOIO CTem여 KOHCTJ)YKUHH, .nonycTHna 1Ipe3Mepnoe )'1짜 

nHqeHHe )laiilleHHH, KOTOpbIX, IlO-BH)lHMO따, He BbI,nep)KaJia ~bl .lla.IIH때 KOHC耳))'K

l{IDI B CTaTHKe • 

.... AJUI _j • oueHKH Kal.JeCTBeHHhIX napaMerpoB nporpaMMbl pacqera COOCTBeHHbIX 

qacTOT H cpopM Kone6am벼 ocecHMMeTJ)INHbIX TOHKOCTeHHbIX KOHCTJ)YKQ따t C )KH,ll

KOCThlO cne,noB邸0 Ohl npHBeCTH pe3ynLTaThI TeCTHpoBaHIDI, IlOKa3hIBaIOmero cxo

,llHMOCTh no硏aeMLIX 3Hal.JeH때 co6CTBeHHhIX 1IaCTOT K T01I.HhlM 3Hal.JeHIDIM npH 

yBeJIWieHHH 떠cna creneHeit: cBo60.n1,1 血 HeCKORbKHX BapHa.IITOB KOHCTJ)YKQHH. 

C.nena.IIHLie 3aMel.faHIDI He cm球aJOT o6meit IlORO)KHTeRbHOH oueHKH J{HC

cepTaI.lHOHHOH pa6oTbl IlaIC CoHrH, B KOTopoii npe.nno)KeH H pearnt30BaH e,nHHblH 

reoperH1IeCKHH no.nxo.n K paCCMOTJ)eHHIO 3a,n,aq CTaTH1IeCKOit H ,nHHaMWieCKOH 

YCTOWIBBOCTH He TORbKO rna,n,KHX, HO H no.nKpenneHHbIX o6onoqeK, KOHTaKTHpy

IOmHX c )KH,[(KOCTblO, pa3pa6oratt H nporpaMMHo BOnnom~H opHnrn빠郞rn anro

pHTM peIIIeH血 raKHX 3a,n,a11 B o6menoc-rynHoM Ta6JIWIHOM npoueccope Excel, Bbl

nonHeHa OTJ)a60TKa H BepHq>HK血血 no.nxo.na Ha H3BeCTHbIX pemeH血X IlO)lOOHbIX 

3a,l:lal.f. ABTOp )l.HCCeprauIDl llUK~aJia ~~U}l H~~Jl~llUBciT~Jlt:M, BJla,L.lt:10ll.U1M Ka..'< 캅묘~

nHTH1IeCKHMH Me'fO)laMH pemeH血 IlOCTID3neHHOro Kpyra 33,[(aq, Ta.JC H 따1cneHHbIMK 

Me'fO)laMH H HX nporpa.MMHOH pe邸HJaQHeu:.

ABTOpeq>epaT .llOCTaT01IHO nonHO H npaB血bHO OTJ)IDKaer OCHOBHOe co.n.ep

)I(aHHe ,ZJ.HCCe!)TaQHOHHOH paOOTbl. 

C때TaIO, 1ITO ,ZJ.HccepTaQHOHH때 pa6oTa IlaK CoHm «CTaTHqecK때 H .ZJ.HHa

MHqecK邸 ycTOH1IHBOCTb TOHKOCTeHHI,IX KOHCTJ)Y血때, co.n.ep)KamHx )KH.ZJ.KOCTh>)
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npe.ncraBIDier co6oii 3aI<OffieHHoe uayquoe Hccne,no:saHHe, KOTopoe no rucryarr1,uo
cm, HayqHOMy ypoBmo H 먀)al(THqeCKOH 3Ha1IHMOCTH IlOJI)며eH郞IX pe3yJibTaTOB 

COOTBeTCTByer BCeM TJ)e60祖血血, npe.zn,HBIDieMLIM BAK P<l> K Ka.H.AH,llaTCKHM 
血ccepra血血 ycraHOBJieHHLIM B TiocTaHOBJie血H TipaBHTeJII,CTBa P<l> OT 
24.09.2013 .Ni으 842 «O nop.smxe npHcy泣eHIDI yqeHbIX cTeneHeii». Cq}ITIUO, qTo a.B

Top .n11ccepT血HOHHOH pa60T1,1 - TiaI< Coum 3aCJIY)KHBae'f npHcy泣eHIDI eii yqeHoii 
CTeneHH KaH)Ul,nara TeXHiflleCKID{ uayK no CIIeUHa.JibHOCTH 1.1.8. <<MexaFIBKa .ne-

4>opMHpyeMoro rnep.noro Tena>>. 

Oct,enaaJILHLli ODDOHeHT 
Ilonoe AJJeKcan,np Jleonu,nosu-i 
}].OKTOp (l)H3血o-MaTeMaTWiecKHX HayK, npoq>eccop~ 

ae;zym때 Ha)'lffib벼 COTl)Y.l1.HHK na6opaTOpHH 
Mex때mm npo1IHOCTH H pa.3pymeHIDI MaTepHanoa H KOHCTpYKUHH 
<l>e}].epan1,Horo rocy}].apcTBeHHOro 610}].:>KerHoro ~pe)K}].eHIDI Hayirn 

«lliICTH'fYT npo6neM Mexamn여 幽. A.IO. lli血HHCKOro

Pocc:micKoii AKa,neMHH HayK (MTIMex PAH)» 

=--<::JI三

A,npec MecTa pa6oTI>i: 
119256, MocKBa, npocn. BepHa,ncKoro, IOI, Kopn. 1 
popov@ipmnet.ru, +7 (915) 434-67-82 

Ilo,JUIHch IlonoBa 샤eKCaH,n;pa JleOHH,D;OBWia y,n;OCTOBepmo 

YqeHhrli ceKpeTaph IB1Mex PAH 

KaH)lH)laT q>H3HI<O-MaTeMaTlflleCKHX HayJ;W__之헬 ~ . KOTOB M.A. 

(<l>aMHJIIDI H.0.) 
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C 013/JJQ,M 어 쩌<ti.)Ut凰 
~ 0B . 12 . '2,021 
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