
OT3bIB oQnquarbnoro onrolrenTa

Ha Al{ccepraqfirc Ha coucnanue yvenoft creneuu

KaHAuAara Qusurco-uareMarl{qecKlrx 
HayK

Ka6anosofi 'llrc6onr'l A'nexcau4poum

Ha reMy: <<Merog crpynrypHblx Synrunft B peruenrrlr KBa3lrcrarrrrrecnnx

gaaaq o6 I|srII6e HeoAHopoAIrbIx y[pyrux ll'/'racrr{H>)

rro cleqrraJlbnocrn 1.1'8' - MexaHI{Ka gerpopmupyeMoro rBepAoro reJra

Ilpeam6;.ira. 3aaauvr uztu6a 6anor' nlacurH I'1 Apyfilx 3JIeMeHToB

r<oucrpyrquft l4ccneA)'Iorcq MHorue Aecf,TIrJIerI{t r Kax(yrc{ AeranbHo

r,r3) IeHHrIMrl' rlo [pocrora ucnsnartui't na usm6 - 9TO KoKyulatcf flpocrora'

l4cnstrasug'na usru6 nara6olee flpocrbl B peanIl3aIrI4I.I' no nar'r6olee cJIoxHbI B

I4HTep[peraIII4n pe3yilbfaron, oco6euuo' ecJIIr peqb uA€r o MarepltaJIax co

cnoxnoil crpyr<rypoft' flonuuepnlre BoJIoKHIlcrbIe KoMrro3I'ITbI TI4[a creKllo-'

yrJle-, opraHolrJracrl{KoB, neo6xoArryoc'rl r'r sS$eruaenocrr KoropLrx B

KOHCTpyKIIrrfix JIeTaTeJIbI{bIx a[[apaToB It a3poKocM[qecKI'IX CIiCTeM He BbI3bIBaeT

HrIHqe HI4KaKIrx couuerulfi' o6naAaror cnequQn'recruura csoflcreaN{I{:

KOHCTpyKTI',IBHOT{ auusorponl4eft, cyulecrneunofi HeoAuopoAHocrbro'

pa3r{oMoAyJIbHOCTr,ro IIpI,I pacrsxe iHtlar V1 C)KarrtI{' iITO AeJIaer HeAOCTaroqHO

s$$ex'rnenrrul4 TpaAI'rul4oHHbIe rIoAxoAbI n rpe6yer HoBEIx [oAxoAoB B MexaELIKe

KOMIIO3I1TOB.

B ceqgu c gTrrM [poBepKa [pvMeHItMocrI4 K 3aAaqaM urru6a neonuopoAublx

rrJracrr4' yHr.rBepcaJrL'oro MeroAa crpyKTypHbrx $y*qr,fi oKa3brBaercq Ba)KH'IM

HanpaBJIeHIIeMMeXaHuKIIKoMIIo3IIToB'tIToAejIaeTBIIoJIHearcrya.nrrroft .reuy

Alrccepralluu JI.A. Ka6asonofr '

Ile;ru gucceprarl[Ir HerlocpeAcrBeHuo BLITeKaIoT r'rs norpe6nocreft peuarr"

rar Qyn4aueuraJrbuble npo6leltu cJloxHoro 4eQopuuponau\ra' TaK a pacrIerHrle

3AAArlr4 IIp aKTI',IKI4.



Anr [pI{6JIr{xeHIrOro

HeoAHOpOAHOTO TeJIa

3aAaq: 1) o raKoM xe

B o6rqervr crryrlae cav MetoA crpyKTypubrx Syrr uuf (MCO) pa:pabomn

pellleHllt 3aAaal Teopfiu ylpyrocTr'I O HarpyxeHl',rll

c [oMouIbIO pelueHl{t AByx rlIrIoB BC[OMOraTeJIbHbrx

HafpyxeEI'IU OAHOpoAHOTO rcoMeTplrqecKl',I I4AeHrI{qHoro

'teJra Lr 2) o nocrpoerurn na6opa $ymquft' orrpeAeJlreMblx crpyKrypol4

Marepl{aJra. B o6rqefi flocralroBKe MC@ ne orpaulfleu rr'rnorr'r ctpltrypnofi

HeoAHopoArrocrl4 Marepl'raJla Ir xapaKTepoM npI{JIO)KeHHbrx Halpy3oK' oAHaKo

peaJrbuoe p[rrlenenue MC@' Harrpl4Mep' K y[pyn'rM 3aAatlalt rasrra6a conpxxeuo

c [oKa eue Mano I{3)^reHHbrMr{ cJloxHocrtMrr' [peoAoJIeHI'Irc Koropbrx I'1

rrocBtIIIeHa Hacro{Iqall,Ar'Iccepralll{ounar pa6ota'

.{raccepmqua JI.A. Ka6anosoft coc'rorat us Bre4euu'r' o6sopa nl{reparypbl'

Tpex ocHoBHbIx rJIaB' 3armoueuu-l' Ipunoxenux u Cnucra racnorrrgosanHofi

nfireparypbr, coAepxaluero 156 uctoqnraroB' O6rqnfi o6r€rrl 4ucceprcuuu - 132

cTpaH14Ubt.

BoBseAeHnuo6ocrrogarrarreo6xoAr,nroc'my,rovrrerrrrofioqeHKIiBl|v|flIlv|fl'

HeoAHopoAHocrlr rrpra pe e nvrfi sa1ari uzt:a6a' flpr'rne4€n rparronl o6sop nocle4na<

uccreroeanufi MeroAa crpyKrypHblx $ymquft (MCO)' o6ocnogana aKryarbuocrb

3anaq AaHHo[ Aucceprallzonnofi pa6o:rrr' Tar< rar MC@ upuueHterc{ AJII

peIIreHI{t KBa3I'ICTaTIlFIecro[ saAa'rl4 :f{SfLr6a HeoAHOpoAHOft nnactlnrr', [pI'IBeAeH

r<parr<uft o6sop nlrrepaqplr n o6lac'ru reoprru nJlacrl{H' n rotoprrfi BK'IIIolIeHbr

rroAxoAbr, Ee npeAnoJlaralo Ir4e KOHKperIrofo xapaKTepa mpyrrypuofi

HeoAHOpoAHOcTI{.

B neprofi o6sopnoft rJraBe n3Jloxenbr ocHoBlrble npn6nzxenlrbre MoAeJIIT'

ncrloJlb3yeMbre AJII oflucaulrr H,{C B rlJlacrrruax c [polt3BoJrbHofi anuso'rponraefi'

oqeHeuo coorBercrBl4e npu6nuxeunlrx peurennfi' ocHoBaHHbIx rla rfiflore3ax

Kupxro$a-Jlr BaLrJnrC.II. Turr'rourenr<o' cQopuylupoBanHblM KpI'ITepI{'IM KaqecrBa

ltoleneft cJlorrcrbrx [JIacrItH'

Bropan nraBa rlocBtlqeHa o[[caHI'IIo MeroAa crpyKTypHblx QyHKqI4I4'

noqcHeHbl rlpeArlocbrrlKl',I ero co3AaHI'Is lI ocHoBHbIe coorHollreHlr{' Paccltorpena



BO3MOXI{OCTb efo [pI'IMeHeHWI K peI[eHI{IO rpexMep}rbrx cMellrar{Hbrx KpaeB6IX

3aAarr Teopul4 yrlpyrocTl4' BBrAeneIrbI rlapaMeTpbl: rIoptAOK MeToAa' [opflAoK

ToqHocrI,Ipelllelrl4'coflyTcrByloqei4sa$a'fir'yflpyrllecBoftcrBacorlyrcrByloulero

Tera. noKa3aHo, KaK rroBbllueHlre [opt,qKa MeroAa peureHwl corryrcrB]'Ioqefi

ganaqLrcB{3aHo C [oBbIIIeEIteM TOqHOCTII peIIIeHl{q 9TOfi 3aAaaII4'

Synxq[ft nocrpoelrbr npu6mlxennrre
,{anee MeroAoM crpyKr}?Hbrx

pelrreHl{t .4ns cso6oAuo oneprofi no

cocraereg11oft ug aneftno-YfiP}fl4x'

KoHTypy nptMoyronbHoft nlac'ruurt'

oprorp oflHblx cnoes. I'b rpe6oeanuf

BbrflorHeHl,t-fi rpaHI'ItIHbIx ycnonuft BbIBeAeHET orpaHI{aIeHI'It Ha BEI6op yfipyfl{x

csoficrs coflyrcrBylolqero reJla' Brrae4enrr aHaJlurl'IqecKr{e Bbrpaxeuwl Ant

crpyKrypHEIX QyHKTII4I4 llepBofo I',I BTopofo [optAKa' I'I AJI' KoMllonenr HAc

rrJIacrlIHbI. I'lu.repecno orMerr4Tb, rrro, HecMorpr ua o6uryro sopruylupomy

peurenrai s 6ecxoHe'rurx plAax' yxe neperrft rroptAoK MC@ uosnorter ofivcarb

[3MeHeHI4e uepelterqenr'ri IIo roJIlIII4He [JlacrrIHbr B BI{Ae JloMalrbrx ttuunfi'' ecttu

[cnorb3oBarb MoAeJIb C'II' Tuuoureuro (unu 6onee srrcoxoro uopr4xa) npn

peureulll{ corryTcrBylolq eit sagarru' Kpoue roro' yxe neprlrfi noprlor MC(D

rto3BoJlrer flpu6rt,rxeuHo BbItIIlcJII4Tb He roJIbKo uelr6pannlre' Ho LI flonepequble

HarIpDI(eHIlt B [JIacrI{He' qro roKa3aHo c rIoMolIIEIo npu6luxenuolo pe reul{t

corlyrcrB)'Iolq eit zagatu n r:pexuepnofi flocrauoBKe'

B rperre[ rJIaBe [puBeAeuu u no4po6uo [poaHaJII'I3?IpoBaHbr pe3yJrbrarbl

qLIcreHHbIx conocraglerttlft npra6nraxenuru< peurenraft' flocrpoeulrbrx MeroAoM

C@,cnsnec:rurrrrruMK3fiaHNIL|TwIecKI{MI4peIIIeHII'MI4Tex)(epacqeTEblx3aAatl

n. rpexrr,repnofi [ocraHoBKe I4 IIO MOAeJII{ trana TrauorueH o' cpaenenbl peureHltf

rJrr [JlacrrrH n3 oprorpoflHblx CroeB c BbICOKI{M ypoBHeM auueo'rpouuu' '.ftx

[JracrI,IH c acuuuerpr'rvnoft ra cr'rvrlraetpr'r'rnoficrpyKrypor4 apMI{poBarlut

corrocraBJle'br Aocrarorr'o rorrH're npu6'axenrar, flocrpoe'Hble MeroAoM c@'

MK3 u aHaJILITlIqecKI'I. Ilora:ano, qro pe3ynbrar npllMeHerrra'{ MC@ c

IIOJD^IEHHbIMI'I B AI'ICCEPTAIIITI YIIPYIIIMII CSOftC'TNAN{I'I COIryTCTBYIOUETO TEJIA

yAoBneTBOpLITeJIEItO CO lacyerct c Ii3BeCTHbIMIt pe[reHI4tMI4' a noBbIIleI{I{e
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rroptAKa MeroAa no3BoJUIer yJlyrunrb 9To coulacr,re' Bnepnue flpoBeAel{o

cpaBHeHI,Ie peruennft no pa3IrbIM ypoBIUIM npu6rulxenufi MeroAa C(D' u norasano'

rrTorroBbrrr leHl 'reTOrrHocTLIpe[IeHI' IJICOnyrctryrouleft3aAaq]IrIo3BOI,IeT

fiDr{HuI,[II{arBHo rloBblcr'rrb KarlecrBo upr'r6nraxeuuofo peruelrllt' '{alee noxa:ano'

uto npr.r6nlrxeulrble perueHllt no Mero4y C@ crperra-rrct K TotlrroMy perueulrro fipu

yMeHrIrreHI{u roJIuI}IHbI flJlacrunbr I'IJII{ crerleHl{ e€ neo4nopo4nocm'

B3ax.nro . reuuuI {3 l IoXeHbIocHoBHbIepe3yJ IbTaTbIupoAe. r ra r r r ro f

aHarlrrl,IqecKoi'l u nsttructtllrenrnofi

cBt3aHHbre c BO3MOXHOCTbIO 14

crpyKTypHEIx Synruraft B 3aAaqax ustu6a'

OcnosHlrM HayrrHbIM pe3yJI['TaroM Alrccepraqllt,r JI.A. Ka6anosoft

pa6orbl u c{oPuYlltPoBarIEI

e$Seruunnocmro IPIIMeHeHI'II

cneAyer cqlrrarb pa:pa6omy u anpo6aqr'no rounnercnofi MeroAI4KIl rIpLIMeHeIru'l

MC@ r 3aAarraM usru6a HeoArlopoAHbrx yflpyrux IrJIacrI4H c rlpol'I3Bonblroll

c'rpyxtypoft. B raroft [ocrauoBKe pa6om IrMeer tBlrbre [pI{3HaKI'I HayqHolt

HoBr{3IrbI ri npar$nqecnofi sHa'rrlMoctfi'

Crenenr o6ocuosauHocr[ HayqHBIx

peKoMeHAaqI,Ifi, c$oprvrynupoBaHurx B Al4cceprallllrr\ rrx AocroBepuocrb I'I

BEIBOAbI,

MeTOAa

no.iroxeuuft, BbIBoAoB

HOBIT3Ha [oATBepxAalorcs KaqecTBeHHbIM

JllrrTepaType pe3yJIbTaTaMu, KoppeKrHocTblo

MeTO.IOB I4 KOMlbIoTepHbIx [porpaMM'

corJIaCI{eM c

I,ICNOJIb3OBAHI{'

I'IMEIO II4MI'IC' B

MATEMATIITIECKI'IX

B aBTOpI{TerHbIXny6nurauuaura

peIIeH3LIpyeMbIX oTeqecTBeHIIbIx I{ MeX'4yIIapoAHEIX II3AaI I'x'

Anpo6aqur Pa6orrr r rloJrHora ony6.luronanurrx pe3yJrbraroB'

ocrronrrlrepe3yI6TaTbIAl,IccepTalllloHrroftpa6orlr4oKJIaAbIBaJIIIcruo6cyN4alucr

nd ncepoccuficKlrx lI MexAyHapoAHLIx Ha) {HErx xon$epenqu'rx' B rlacrHocrr'I - c

nogpo6nrru o6cyx4eunen'r na MocronclcoM exeMectquoM ceMl{Hape MoJIoAbrx

)rreH6rx 14 cryAeHroB (MEcMyc-l93) no npo6leuanl MaIrI{HoBeAeHlrt vMeHI4

IO.H. Pa6ornona (n I4MAIII PAH) - 19 n'rapra 2025 r'' u ua Hayrno-rexHnqecroM

coBere orAeJIa <<flpovnocrl, 6esonacnocrb I'I xlrB)rqecrb MaIITI4H)) I4nctu'ryra

4



MarrrlrHoBeAeHr.r{ r4M. A.A. Elaronpaeona Poccuficxofi aKaAeMIlI4 nayx' (I',IMAIII

PAH) - 17 anPett2025 t.

Pery.nrrarsr Alrcceprall[fi I43JIoxeHbI B Aocraroquo 6onlurolt qucle crateft'

coAepxaHr{e Koropblx, KaK I'I coAepxanue an:ropeQepara orpa)Kaer ocHoBHbIe

IloJroxeHt4t IUCCepTauufi .

Hapx4y c KoHcrarallfieft necousesnoft nonrsnrr n uaylnofi 3HarII'IMocrIt

Arrccepralll,Ifi cJleAyer yKa3arb Ha orAeJIbHbIe

orrpeAeJleHHble 3aMerIaHI{t u IpeAno}KeHIlt'

1 . Ocnonnoe BHIIMaHI'Ie yAeneHo He pe[reul'{ro

HeoAHOpOAHbIX TIJIaCTITH' a Jlnflft' [poBepKe s$$exrltnuocru

crpyKTypHblx $yur<qraft nyrdv conocraBJleHlrl c I'I3BecrHbIMrr perreHl'IIIMI'I Ant

ruuefrno Yrtpyrlrx

2. Pettesus 3anaqkr

uprl6:ruxenueu.

3. CneAyer ycfinvrr,u [po{cHI.{TL orBer Ha ocnoeHoft Borlpoc: tITo HyxHo 3Harb o

crpyKType MarepI4 aJIa, v'ro6u nprvenxrl MC(D, It KaKI{e AoTIoJIH[TenbHbIe

3Kc[eDrtMeHTbI AJltr 3Tofo neo6xo4nrrln?

4. HesHa-r[reJILHbIe peAaKIIIroHHbIe 3aMeqaHl{.s rlo aBTopeQepary tI TeKcry

.ur4cceprallrll4 - ecrb, Ho I4x MoxHo He Bbluocnrb B oSuquanrulrft or3blB IrMeHHo

B CB'3I'I C IIX HE3HAqI4TCTbHOCTbIO.

Ornterr.ru, iITo, yKa3aHHbIe 3aMeqaHrlt Lt flpeAnoxeHu.t He yMzlJltror

3nar{r,rMocrtr Alrcceprarlr4oHHoro rIccJIeAo Balrzy 14 o6rqeft floJloxrrreJlbHofr oqenru'

,,{uccepraqrax orBerlaer rpe6oeanra-au, ycraHoBneHHbIM Mocr<oncxuu

rocyAapcrBeHHblM yHI{BepcI4TeroM nMeHI{ M'B' JloNlonocoea K pa6otart

noAo6noro poAa. co4epNaHrre Ar{ccepTaul{I1 cooTBeTcTByeT cfleqtl a-nrnocTu 1.1.8.

- MexaHr4Ka Ae$opuupyevoro TBepAoro rena (no susuro-ua:rerraTllqecKllM

nayran), a raKx{e KpIrrepI'L{M, o[peAeJreHHblu nl' 2'l-2'5 lloroxeur'I-r o

HEIOCTATKI,I 14 BbICKA3ATb

cJroxHblx 3AIAq usru6a

MeToAa

IIJIACTIIH.

c(fopnrynuponano n 6ecroHelIHEIx pflAax, B Koropblx

ucnorr,3yercq lnurs neprrrft (uylenofi) rlln nropofi qlen' Bogtrloxuo' cileAyer

flo.rrcHl{Tb, rIpI4 KaKOM ypoBHe HeoAHOpOAHOcrrl HeT CMbICJIa I4CKaTb

seoxsarslrft na6op crpyrrypnrrx $yurr1uft, a 4ocra:rouno o6ofiuacr [epBbIM



[pr4cyxAeHlrl4 yqeHblx c'reneHeft B MocKoBcKoM focyAapcrBeHHoM yHnBepclrrere

r4MeHr4 M.B. Jlouonocona, a raKxe o$oprnoreua corJracuo rpe60aauraavr

lloroxeuug o coeere IIo 3aulrrre AUCCeptaqrafi Ha corrcKaHlle yrenofi cre[eHr4

Kauprrpara HayK, Ha cor4cKanLIe yrenoft crerleHl4 AoKTopa nayr Mocroecroro

rocyAapcrBeuHofo yulrBepcurera uuenu M'B' JlouonocoBa'

Taxr,rm o6pa:oM, collcKareru Ka6anosa JLo6osr ArercanAponna sa

pa:pa6otry MeroAa crpyKrypubrx $ynxqufi B 3aAaqax usru6a saclyxunaer eft

npflcyxAeHllt yrenoi crefleHn KaHAnAara $usraro-uateuarrailecKllx HayK rlo

cfleqr]ajrf,HocTrr 1 .1.8. - rrlexanraxa 4e$oplrupyeMoro TBepAoro Tena'

0Quuna.,rsnrtfi onnonenr:

!,oxrop rexHl4qecKUX uayr, npoS-eccop'

.nuu"urfi nay'rurrft corpyAHrrK la6oparopuu be3ofl acnocr[

u [poaIHocTI,I KOM[O3rrTHbIX KOHCTpyKTII',II4

@e4epaluroro rocyAapcrBennoro 6roAxerHofo f{pexAeuvs rrayKr4

I,Iucru'ryrMaIIrI4HoBeAeHIasIIIu'A'A'ElaroupaeonaPcrccuitcrcoir'aKaAeMI4I{HayK
.z-v

lloJ[Ui'loB Arercauap Hl4roraeeH.j 
%

19 _-,-^ *. .{22;- \---l

Korrraxrgr,re AarrHble: ToJI.: +7 49g |35 34 30, e-mail: polilovan@mail.ru

Cnequa-rr'nocrl, no rcoropoft o$u{ua'nrnuu oflIIoHeHToM 3al[uuleHa Ar4ccepraqflt:

01.02.06 - ,{unaulrKa I{ flpoqHocrb MaIrrI4H' npu6opon u annaparypr'I

Agpec ruecra pa6oru:101000, l'to"nuu' Ma'rnfi Xapurourescxufi nep'' 4' 4' OIBYH

I4rrcrurlruarrruHoBeAeHruIiM.A.A,E:raroupaloeaPoccuficrofiaKaAeMllltHa}T(.(I{MAIII

PAH).orAel<Ilpourrocrr,,6esonacHocrrEx|4ByIIecTbMaIIII{H)).Jla6oparopar6egonacgocltu

trporlHocrl{ KoMrlo3r{rHblx (oucrpyr<qufi' ren' AIrpeKIIr{ : 8-495-628-87 -30'

e-mail: info@imash.ru, uchsecr@yandex'ru'

llo4nncr rraBHoro HayqHoro corpyAHura 
"*;|s

AH A.H. Ilornroga YAocroBepsrc:
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