
OT3LIB
onnoHCHxa Ha AHCcepxauHOHHyio pa6oxy

Oan TxaHB Mynra
na xeiviy «AHanH3 yijapHoro .BOsfleiicxBHfl Ha BJOKoynpyrae

nOMOIUH MOflCJICH C ,Hpo6HBIMH npOH3BOflHBIMH»,

na coHCKaHHe yneHOH cxenenH KaHflHflaxa
4>H3HKo-MaxeMaxHHecKHx HayK no cneiniajiBHocxH

01.02.04 - MexaHHKa ̂ e^opMnpyeMoro XBep^oro xejia

1. AKTyajii>HOCTb HCCJie^OBaHHH. PenensHpyeMaa pa6oxa BBinojiHena B

coBpeMCHHoro pasBHXHa Mexo^OB peineHHa KpaeBBix sa^an c onepaxopaMa

HHxerpoflHcjxJjepeHUHpOBaHHa npHMeHHxejiBHO K sa^anaM MexaHHKH

xBep^oro xena. HecMoxpa Ha orpoMHoe HHCJIO pa6ox no

onepaxopos ^poGnoro HHxerpofl,H4)(|)epeHitHpOBaHHfl B pasjiHHHBix

oSnacxax nayKH H npHKjiaflHBix HCCJieflOBaHHax, ^HHaMKHecKne n KOHxaKXHBie

y^apnoro BsaHMOflencxBHa c onepaxopaMH xaxoro xnna Haxoflflxca B

pa3pa6oxKH. ^aHHaa pa6oxa npo^on^caex EIHKJI nccjieAOBaHHH B nayHHon

niKOJie K).A. PoccHxnna H M.B. LQHXHKOBOH npHMennxejiBno K KJiaccy

(no npocxpaHcxBeHHBiM nepCMennBiM) KpaeBBix sa^an na npHMepe

«yfl,apnnK — rniacxHna» B mnpoKOM cneKxpe ynpyrax H BasKoynpyrnx

xapaKxepHcxHK 3JieMenxoB SXOH CHCXCMBI. IloaxoMy BnyxpeHnaa jiorHKa

MexaHHKH 7i;e(J)OpMHpyeMoro xBep^oro xejia, CBJoaHHaa c

peojiorHHecKHx onpe^eJiaioni,Hx cooxnomeHHH na 6ase onepaxopos fl,po6Horo

HHxerpoflH^(^epeHu;HpoBaHHfl H HX ncnojiBSOBaHHa npn pemeHHH KpaeBBix sa^an,

H onpe^enaex axxyajiBHOcxB ^aHHon flHccepxaii,HOHHOH pa6oxBi. S^CCB HOMHMO

HOBBIX KOppeKXHBix HocxaHOBOK KpaeBBix sa^aH xpe6yexc» H paapaSoxKa

MaxeMaxHHecKHx MCXOAOB HX pemeHHH, HeMy B 6ojiBHieH cxeneHH H

HccneAOBaHHa Oan TxaHB Hynra.

BneuiHaa we norHKa pasBHxna ^annoro HanpaBJieHHH

nonyneHHeM penieHHH B saMKHyxofi (J)opMe fljw pa^a aBJieHHH yn,apHoro

npn najiHHHH BasKoynpyron cocxaBJiHiomeH B Maxepnanax

H MHineHH. IlocKOJiBKy flpo6nBie onepaxopti o6jia^aiox SOJIBIHHM

cneKxpoM BO3MO5KHOCX6H ^ji« onHcaHHa B«3Koynpyroro noBe^eHHH npn

KpaxKOBpeMeHHBix HarpysKax BBICOKOH KHXCHCHBHOCXH no cpaBHCHHio c

onepaxopaMH c nejioHHcneHHBiMH HPOHSBO^HBIMH, xo paccMoxpennBie B

MO^CJIH H pesyjiBxaxBi Hccjie^oBaHHH necoMHeHHO
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HHxepec B npHKJia/niBix Hccne^OBaHHax, HanpHMep, na cxa^HH npoeKTHpOBamui H

MOflejiHpoBaHHa xex HJIH HHBIX sa^an KOHxaKxnoro BsaHMo^eHcxBHa.

Hcxo/ja H3 BBimeH3Jio)KeHHoro, cHHxaio, HXO BBinojmeHHBie

HBJMIOXCH aKxyajiBHBiMH KaK c XOHKH speHHfl /jajiBHeHHiero BHyxpeHHero

MexoflOB pemeHHfl KpaeBBix sa^an M/TTT c ,npo6HBiMH onepaxopaMH

,n,Hc|)(])epeHHHpOBaHH5i, xaK H c XOHKH speHHfl HcnojiB3OBaHH» pesyjiBxaxoB B

npaKXHKe H cxpoHxejiBHOH MexaHHKe.

2. OcHOBHbie pesyjibTETbi H HayHHan HOBHsna. npe^BapHxejiBHO c^ejiaeM

. B 2017 ro^y percenseHX onnoHHpoBaji flHccepxaitHOHHyK) pa6oxy

3cxpaflBi Me3Bi MapHH Fya^ejiyne «AnajiH3 .znmaMHHecKoro

BasKoynpyrnx 6ajioK npn yzjapHBix BO3fl,eHcxBHax c HcnojiBSOBaHHCM

^po6nBie onepaTopBi», r,u:e nacxHHHo peuiajiHCB anajiorHHHBie, HO

(no npocxpancxBeHHOH Koop^HHaxe) saAanH. B Hacxoamefi

pa6oxe HcnonBsyioxca ^ByiviepHBie KpaeBBie sa^anH c BBixeKaioiHHMH

cymecxBCHHoro ycjiosKHCHHa MaxeMaxHHecKoro annapaxa H

6onee o6m;HX no^xo^OB. HcxoAa HS BBiineHSJio^ceHHoro H npe^Bapaa

anajiHS pesyjiBxaxos ^HCcepxau;HH c XOHKH spenna sjieMenxoB HX

HOBH3HBI, cjie^yex OXMCXHXB HeKoxopBie o6o6ni;aK)ii];He ajieMenxBi SXOH pa6oxBi,

saKjnonaioiHHecfl, BO-nepBBix, B paccMOXpeHHH H pemeHHH ^ByMepHBix (no

npocxpancxBeHHOH Koop^HHaxe) KpaeBBix sa^an ^.HHaMHHecKoro BsaHMOAeHcxBHa

yn;apHHKa c rniacxHHOH B ninpOKOM AHanasone BHBKoynpyrnx CBOHCXB HX

MaxepnajiOB H BHeuiHeH cpe^Bi, onHCBisaeMBix npn noMoni,H onepaxopoB

flpo6noro HHxerpoflH^4)ePeHyHPOBaHHa- BO-BXOPBIX, peiuen HOBBIH xnn
yAapnoro BsaHMOAeiicxBHH niapa c BasKoynpyron njiacxHHKOH xnna

MHH^HHa c ynexoM (H 6es ynexa) pacxa^cenHH ee cpe^HHHOH noBepxHocxn, a

TSOOKQ nocxpoeno peineHHe HHSKOCKOpocxnoro BsaHMO^eMcxBHa y^apHHKa c

KpymoH HsoxponnoH (npe^BapHxejiBHO Hanpa^ce'HHOH) ynpyron njiacxHHKOH.

OxMeneHHBie <|)aKXBi H onpefl,ejimox HOBHSHy pa6oxBi KaK B nocxanoBKe sa^an, xaK

H Mexo^ax HX penieHHa.

AnajiHSHpya nacxHBie naynHBie pesyjiBxaxBi, yKa^ceM na nexpHBHajiBHBiH

MaxeMaxHHecKHH annapax, KoxopBiii ncnojiBSOBaji ^Hccepxanx H ycnemno ero

npHMCHHn K penieHHio paccMoxpenHBix aa^an, noKasas xopouiyio KBaJIH{f)HKa^HK).

O^HHM HS pesyjiBxaxoB BxopoH rjiaBBi, aacjiy^CHBaiomHM BHHMaHHa,

HanpHMep, nocxpoenne ^yHKii;HH FpHHa B sa^anax nonepennoro

BflSKoynpyroH c^epBi no ynpyron njiacxHne Knpxrocjra — Jlasa B
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CBoiicxBa Koxopofi onncBmaioxca Mo^ejiBio xnna KenBBHHa — Oonxxa c

IMH HpOH3BOflHBIMH. 3xO nO3BOJIHJIO HOJiyMHXB HHXCIpaJIBHOe ypaBHCHHC

KOHXaKXHOH CHJIBI H MCCXHOrO CMflXHfl C HCnOJIB3OBaHH6M (HCXpHBHaJIBHOH)

ajire6pBi ,n;po6HBix onepaxopoB K).H. Pa6oxnoBa. Eine O^HHM HS AOCXOHHCXB

Cannon pa6oxBi asjiaexca nojiyneHHe pemeHHH B anajraxKHecKOH <j)opMe, a

npcHMyinecxBa anajiHXHHecKHX peineHHH OHCBH^HBI H npospaHHBi, nocKOJiBKy

nosBOnaiox HX napaMexpHSOBaxB H npHMennxB BCCB apcenaji nenpepBiBHOH

MaxeMaxHKH fljui aHanHsa BnnaHHH xex HJIH HHBIX napaMexpos na penieHHe

. Tax, B maBe 2, HcnojiBsya nonyneHHBie anajinxMHecKHe (xoxa H

peineHHH, coHCKaxejno y^ajiocB Hccjiefl,OBaxB BJIHHHHC

cxopocxH y^apa na saBHCHMocxn JioKajiBHoro CMHXHH KonxaKXHOH

CHJIBI OX BpeMCHH; JIOKaJIBHOrO CMHXHa H KOHXaKXHOH CHJIBI OX BpCMCHH npH

CKopocxH ox pa^Hyca c^epHnecKoro yuapHHKa; jioxajiBHoro

H KOHXaKXHOH CHJIBI HpH (J)HKCHpOBaHHOH CKOpOCXH OX XOJIHI,HHBI

HJiaCXHHBI B HIHppKOM H3MeH6HHH HapaMCXpOB fl,po6HOCXH BHCUIHeH

na pnc. 2.1 — 2.18 .ipjccepxaHHH. H xoxa BBinojiHeHHBiH Ha cxp. 36

coHCKaxejieM anajins OCHOBHBIX 3<J)(j)eKxoB BJinaHHH napaMexpOB fl,po6HocxH H

z ox 0 (KJiaccHHecKHii Bapnanx jiHHeiiHO — ynpyroro xejia) ^o 1 (KJiaccHHecKoe

BH3Koynpyroe noBeflenHe), Boo6ni,e roBopa, na KanecxBCHHOM yposne HHxyHXHBHO

OHeBH,n,eH, S^CCB npHBe^eHBi HHCJienHBie SHaneHHa cooxBexcxByiomnx pasjiHHHH,

HXO xaK»ce MO^CHO OXHCCXH K nojio^cHxejiBHBiM MOMenxaM pa6oxBi.

Bojiee cjio>KHBie H raySoKne no co^ep»caHHio KpaeBBie 3a^aHH paccMoxpeHBi

B rjiasax 3 H 4. TaK, B rnaBe 3 B nojiapnoH CHCXCMC Koop^HHax

flHHaMHHecKoro nose^eHHa BHSKoynpyroH njiacxHHBi xnna

c ynexoM BJinaHHK pacxa^ceHHH ee cpeAHHHoii nosepxHOCXH na npou;ecc

BO BpeMfl yAapa B^sKoynpyraM c<J>epHHecKHM y^apHHKOM.

flocxaxoHHo cjioacHBiH ^jia MaxeMaxHHecKoro pemeHHH

B XOM, HXO BHC o6jiacxn Konxaicra penieHHe

BOJIH cxpoHxca npn noMomn jiyneBBix P^AOB, KO3(|>(t>Hn,HeHXBi KoxopBix

H3 CHCX6MBI ypaBHCHHH npH nOMOUJIH KHHCMaXHHeCKHX H

reoMexpHHecKHx ycBjioHH COBMCCXHOCXH, a B 3OHe KOHxaKxa — npn noMomn

o6o6m,eHHOH xeopHH ^ep^a, c HcnojiBSOBaHHCM ajire6pBi ^po6HBix onepaxopos

K).H. Pa6oxnoBa. B nxore concKaxejiB nojiynnji CHCxeMy HHxerpo-



ypaBHemra OXHOCHXCJIBHO nepeMemeHHH njiacxHHBi B sone

KonxaKxa H jioKanBHoro CMSXIM MaxepnajioB nnacxHHBi H inapa, na ocnoBamiH

KoxopBix nojiy^HJi p5m HOBBIX npH6jffl>Ke'HHBix aHajiHXHHecKHX pemeHHH MCXO^OM

nocjieflOBaxejiBHBix npnGjiH^cenHH, orpaHHHHBniHCB nepBBiM nopfl/pcoM

npH6nH3KeHHfl. BBinojineH flexajiBHBiH napaMexpHHecKHH anajiHS SXHX penieHHH B

aaBHCHMOcxH ox SHaqeHHH napaMexpa ,npo6HocxH 0<y<l. B nacxHBix cjiynaax

y=0 (ynpyrne nnacxHHBi H map) H y=l (KJiaccHHecKHe BasKoynpyrne

xapaKxepncxHKH Maxepnana nnacxHHBi H uiapa) nojiyneHBi HOBBIC aHanHXHHecKHe

SaBHCHMOCXH flJIfl BpCMCHH KOHXaKXa, CMflXHH OX BpCMCHH H HX SKCXpCMaJIBHBIX

xapaKxepHCXHK (snaneHHe MaxcHMajiBHoro CM«XHH H BpeMenn ero

CoHCKaxeneM ycxanoBjien HHxepecHBiH HayHHBiH <^aKx: ynex

HOBCpXHOCXH HJiaCXHHBI HpHBOflHX K yBCJIHHeHHK) MaKCHMajIBHBIX

KonxaKHoii CHJIBI H jioKajiBHoro CMSXHH MaxepnanoB njiacxHHKH H mapa

B 3OHe KOHxaKxa no cpaBHCHHio c cooxBexcxByioiH,HMH flaHHBiMH fl;jia cjiynaH,

Koma pacxa^ceHHe ne ynnxBisaexca.

CoBepnieHHo HOBaa 3afl,aqa (no cpaBHCHHio c yicasaHHOH BBiine

flHCcepxaii;eH 2017 ro^a) peinena coHCKaxejieM B HexBepxoH maBe, r^e

paccMoxpen cnynaH y^apnoro BsaHMO^encxBHH )Ke'cxKoro inapa no

Hanpa^ce'HHOH KpyrnoH nsoxponHOH njiacxHHe Y(|)JiaHfla —

(HO 6es ynexa BUHHHHa BOJIH, oxpa^ce'HHBix ox ee rpaHHii,). C XOHKH

3peHHH HayHHOH HOBH3HBI OXMCXHM, HXO OX anaJIOrHHHBIX pa6ox POCCHXHHa K).A.

H UlHXHKOBOH M.B., T^C B KaHCCXBC KOHXaKXHOFO 3aKOHa HCnOJIB3OBaJiaCB MO^CJIB

jiHneHHoro cxan^apxHoro xejia, concKaxejiB nojiynnji neKoxopoe o6o6meHHe HX

pesyjiBxaxoB, saKjnonaiomHecH B npHMenenHH o6o6m,e'HHoro KOHxaKXHoro saKona

Fepn;a B KOM6HHan,HH c saBHcainHMH ox BPCMCHH onepaxopaMH, onHCBiBaiomHMH

^cecxKocxB H KO34»^Hn,HeHx FlyaccoHa Maxepnajia njiacxHHKH.

Flo MHCHHIO pe^eH3eHxa, ,3flecB xeopexHHecKH onncaHBi HOBBIC 3^(^eKXBi, K

KoxopBiM MO^CHO oxHCcxH cjic^yiomHe. YcxaHOBjieHo, HXO B npou;ecce yo;apa no

npeflBapHxejiBHo nanpa^ceHHOH njiacxHHe BosSy^CAaexca HecxainionapHafl BOJina

nonepennoro c^BHra (noBepxnocxB CHJIBHOFO paspBisa), Koxopaa

pacnpocxpanaexca co CKOpocxBio, saBHcamen ox c^cHMaiomen CHJIBI, npn SXOM

npH onpe^ejieHHOH BejiHHHHe OKHMaiomeH CHJIBI CKOPOCXB SXOH BOJIHBI

CXpCMHXCH K HyjIK), HXO npHBO^HX K QQ «3anHpaHHK)» B 3OHC KOHXaKXa, a 3XO, B

CBOK) OHCpe^B, B6fl,eX K KOHLi;eHXpaLi;HH BCCH SHCprHH B 3OH6 KOHXaKXa H CO3^aHHK)

ycjioBHH K paspymeHHK) Maxepnana KonxaicxHOH o6jiacxH.
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B saKjiiOHeHHe OXMCXHM, HXO see ccjjopMyjiHpOBaHHbie B aaxope^epaxe H

nojio^ceniM, BBIHOCHMBIC na sainnxy, a xaioice nojio»ceHHa

3aKjnoHeHH5i, B nenoM oxpancaiox fleHcxBHxejiBHoe coAep^caHHe flHccepxanHOHHOH

pa6oxBi H OHH apryMeHXHpoBano H c flocxaxoHHoii cxporocxtio (B paMKax

npHHflXbix runoxes H orpaHHHeHHii) floicasaHbi, XOXH no HX HSJIOKCHHIO HMCIOXCH

H aaMenaHHfl, o KoxopBix penb non^ex HICKC.

3. ^ocTosepHOCTb pesyjibxaxoB flHccepxaii;HH COMHCHHH ne BtoBiBaex.

OcHOBHbie nonoaceHHa ,zi,Hccepxau,HH B ^ocxaxoHHOH Mepe o6ocHOBaHbi H

nornqecKH BBixexaiox HS nocxaBJieHHBix ^HCcepxanxoM u;ejieH. ^ocxoBepnocxB

pesynbxaxoB o6ecneHHBaexca B UCJIOM KoppeKXHOcxbio nocxanoBOK

«4)H3HH6CKHX» H MaxeMaXHHCCKHX 3afl?n, HCnpOXHBOpeHHBOCXbK) nOJiyHCHHblX

pesyjibxaxoB cymecxByiomHM xeopexHnecKHM H KanecxBeHHbiM pesyjibxaxaM

pa6ox ^pyrnx aBxopoB, cxporocxBio ncnojibsoBaHHa OCHOBHBIX nojioaceHHH

MexaHHKH /i;e(J)opMHpyeMoro xBep^oro xejia, xeopnH o6BiKHOB6HHbix

ypaBHCHHH H ypaBHeHHH B nacxHBix npoH3Bo#Hbix.

paSoxbi coHCKaxeiia B nacxHbix cnynaax coBna^aiox c HSBCCXKBIMH

flpyrnx aBxopoB. B npe^eJibHbix cjrynaax napaMexpa ^po6HocxH nojiynenHbie

pemeHHH ecxecxBCHHbiM o6pa3OM nepexo^ax B HSBecxHbie (B XOM HHCJIC - H

KJiaccHHecKHe) pemeHHH ^JIH i^ejioHHCueHHbix npoH3BOflHbix.

4. TeopeTHHecKaa H npaKTHnecKaa UCHHOCTB. IIpH anajiHse

xeopexH^ecKHH H npaKXHHecKOH snaqHMOcxH nojryneHHbix pesyjibxaxoB cne^yex

OXMCXHXB, HXO c xoHKH speHHa BHyxpeHHeH jiorHHecKOH saBepiueHHOcxH pa6oxbi

flHccepxanxoM c^ejian onpe^ejiennbiH mar B MexanHKe Ae^opMHpyeMoro

xBepfloro xejia B o6jiacxn pa3pa6oxKH MCXO^OB pemeHHa Kpaesbix sa^an c

onepaxopaMH flpoGnoro fl;H(^(J)epeH^HpOBaHHa B o6jiacxn

^HHaMHHecKoro BBICOKO- H HH3KOCKOpocxHoro yzjapnoro

yo;apHHKa H njiacxHHbi npn najiHHHH niHpoKoro cneKxpa peojiorHHecKHX CBOHCXB

MaxepaajiOB y^apHHKa H MHinenn. OcoGyio ^eHHOCXb SXH pesyjibxaxbi

B XOM CMBICJIC, HXO nojiynenbi aHajiHXHHecKHe (xoxa H

C flpyroH cxopOHbi, c XOHKH speHHfl BHeinHeii JiorHHecKOH aaBepine'HHOcxH

pa6oxbi (ee CBHSH co CMC^CHBIMH oxpacnaMH HayKH H npoH3Bo,n;cxBOM), OHCBH^HO,

HXO nojiyneHHbie pesyjibxaxw HMCIOX noHHXHBie nyxn HcnojibsoBaHHH, BO-nepBbix,

B pacnexHOH npaKXHKe npoexxHBix H nayHHo-HCCJie^oBaxejibCKHx opraHH3au;HH na
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npOeKTHpOBaHHfl 3JieM6HTOB KOHCTpyKUHH (nJiaCTHHBI - KIHpOKO

B cxpOHxejiBCTBe n npoMBinuieHHOCTH sjieMenx) na yuapHBie

H HasHaneHHii onTHMajiBHBix reoMCTpHHecKHx H peojiornnecKHx

napaMeTpoB fljifl HayHHO-o6ocHOBaHHoro HasHaneHHa KoacjxJmnHeHTOB sanaca.

Bo-BTOptix, pacHCTHBie AaHHBie, nojryneHHBie B ^HccepTau,HOHHOH paGoTe,

ecTecTBCHHBiM o6pasoM nonojiHHioT H pacmnpaioT cooTBCTCTByioinyio 6asy

pacneTHBix .zjaHHBix B ycnoBHJix yzjapHoro BsaHMOflencTBHa BHSKoynpyrnx TCJI,

KOTopyio MO^CHO HcnojiBsoBaTB flpyrHMH aBTopaMH jijisi cpaBHHTejiBHoro anajiHsa.

5. Anpo6auHH pa6oTbi. OCHOBHBIC nonoaceHHa pen;eH3HpyeMOH pa6oTBi B

flocxaTOHHOH Mepe onySjiHKOBaHBi B peu,eH3HpyeMBix nayHHBix ^cypnajiax H

H3^aHH5ix, BKjiiOHaa ^y6JIHKa^HH B HSflaHHHX H3 6a3Bi ^aHHBix Web of Science H

Scopus, H B MarepHajiax pflfla Me^c^yHapoflHBix naynHBix KOH4)epeHu;HH. Pa6oxa

BBinojiHHJiacB B pa"MKax npoeKxa POOH, KoxopBifi npoxo^HT

HayHHyio 3KcnepTH3y npn ero o^oGpeHHH. HosTOMy CHHTaio, HTO

flHCcepTau;HOHHaa pa6oTa B ̂ ocTaTOHHOH Mepe ony6jiHKOBana H

6. /I,HccepTauHH H aBTOpe^epax HanncaHBi nonaxHBiM nayHHBiM HSBIKOM.

Co^ep^caHHe AHCcepxa^HH ^ocxaxoHHO nonno, no^;po6HO H HCHO pacxpBiBaex

nocxanoBKy, Mexo^Bi H pesyjiBxaxBi pememui paccMoxpeHHBix sa^an.

Afixope^epax B nejiOM oxpa^caex co^ep^caHHe fl;Hccepxau,HH. O(^opMneHHe

H asxcpe^epaxa B OCHOBHOM cooxsexcxByex

7. 3aMenaHHH no coAepHcaimio H o^opivuieHHio pa6oTbi. He^ocxaxKOB,

cxaBHiu;Hx nofl coMHCHHe cnpaBe^jiHBocxB KaKoro-jra6o pesyjiBxaxa, B

flHCcepxaitHH ne o6napy»ceHO. TCM ne Menee saMenaHHa no flHccepxanHOHHoii

pa6oxe Oan TxaHB ^ynra MO^CHO KBanH(|)Hi^HpoBaxB KaK no o(J)opMneHHK>

flHCcepxaii;HH, xaK H no cymecxsy pa6oxBi.

Ho cymecTBy pa6oTbi MO>KHO c^enaxB cjie^yiomne saMenanHa.

1. C XOHKH 3peHH« MexaHHKH ,o;e(|)opMHpyeMoro xsepfloro xejia nenoHHXHa

rnnoxesa OXHOCHXCJIBHO xoro, HXO njiacxnna H3 OAHOFO H xoro we Maxepnana BHC

3OHBI KOHXaKXa H B 3OH6 KOHXEKXa OHHCBIBaiOXCa pa3HBIMH BH3KOynpyrHMH

. IlocKOJiBKy Jiio6aa xeopna BHSKoynpyrocxn B KOHCHHOM nxore

, xo oxcio^a cjie^yex, HTO HSMenenHe CBOHCTB MaTepnana B

3OH6 KOHTaKTa CB«3aHO CO CKOpOCTBK) COy^apeHHa. HO OHH KpaHHe M3JIBI, HTO6BI

HcnojiB30BaTB, nanpHMep, MexaHHHecKHe xapaKTepncTHKH MaTepnanoB npn

BBICOKOCKOpOCTHOM COyflapeHKH (npH CKOpOCTHX, COH3MCpHMBIX CO CKOpOCTHMH
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pacnpocxpaneHHH SByica). Toma BO3HHKaex pesoHHbiii Bonpoc, KaxoH

6bixb xapaKxep onpeflejunomero SKcnepHMenxa, nxo6bi nojiynnxb see napaivtexpbi

MOfleJIH B 3OH6 KOHXaKXa? H BOo6me, BO3MO5KCH JIH XaKOH Onpe,ZjeJI5IIOIIl,HH

3KcnepHM6Hx? OG-bflCHCHHe xaKOH HfleajiHsauHH na KaqecxBCHHOM ypoBHe nepes

H3MeH6HHe Me^KMOJICKyjIflpHblX CBflSeH HC HBJIfleXCfl y6e,fl,HXeJIbHbIM.

2. flpoSHo 3KcnoHeHHHajibHa5i 4>yHKii,H5i Pa6oxHOBa K).H. (30) B pemeHHH

sa^an aaMenexca nnnib nepsbiM HJienoM pasjioxceHHa (34) H jiHinb oxjinnaexca, HXO

(34) c flOcxaxoHHOH cxeneHbio XOHHOCXH annpoKCHMHpyex (30). Ho

KOJiHHecxBCHHaa xapaKxepHCXHKa norpeniHOCXH annpOKCHMau,HH ne npHBOflHxca.

3xa )Ke annpoKCHMau,HH ncnOJibsyexca H ̂ ajiee npn ynpoiu,eHHH ypaBHenHH (146)

H (160). AHanorHHHbra Bonpoc BOSHHKaex H npn ynpomeHHH npeACxaBJieHHa (51)

(pafl c flBOHHOH cyMMon) B BH^e nepsoro nnena sxoro pasjiO5KeHHa npn n=0 .

3. B nyHKxe" (2.5) nojiyneHO peineHHe ^Jia ^yn^HH y(f) - CHsrraa

MaxepnajioB y^apHHKa H MHuieHH (npoHHKHOBeHHe c^epbi B njiacxHHy) B BH,n,e

flocxaxoHHO cjio^CHoro HHxerpajibnoro ypaBHemia (37), co^ep^camero, B

nacxHocxH, flBoimbie cyMMbi. Bea cxporoH KOHCxaxai^HH (JmKxa penieHHe cxponxca

^aKXHHecKH MCXO^OM nocjieflOBaxenbHbix npH6nH»ceHHH H nojiyneHO jinnib

nepsoe npn6jiH»ceHHe (CCJTH sa Hyjiesoe npHHaxb Bbipa^cenne (38)). Ho BoanHKaex

ecxecxBeHHbiii Bonpoc o norpemnocxH nocxpoeHHoro pemeHHa (40) H BKJia^e

HJICHOB npH6jiH)KeHH5i.

3xox yKQ npne'M (MCXO^ nocjie^OBaxenbHbix npH6jiH3KeHHH) Hcnonbsyexca H

(nanpHMep, nynxx 4.2.1), HO onaxb pemeHHe cxponxca jinmb B nepBOM

HpH6jIH5KeHHH.

4. B rjiase 4 peuiaexca ^HHaMKHecKaa sa^ana coy^apeHHa y^apHHKa c

npe^BapHxejibHo c^caxon KpyroBOH njiacxHHbi B pa^najibHOM nanpaBJieHHH.

HecMOxpa na xo, HXO concKaxena nnxepecyex ^HHaMHKa cncxeMbi «y^apHHK -

MHineHb» HHiHb B jioicajibHOH p6nacxH KOHxaKxa, s^ecb npn anajiHse pemenHa

H6O6XO/I,HMO yHHXblBaXb BO3MO5KHOCXb nOXCpH yCXOHHHBOCXH HJiaCXKHbl, a 3Xa

ne MO^CCX 6bixb peniena 6es rpaHHHHbix ycJIOBHH, xoxopbie oxcyxcxsyiox.

Pa6oxa o6i,eMHaH H MaxeMaxHHecKH Hacbimena, nosxoMy HMeroxca H

, CBHsanHbie c o4)opMJieHH6M paSoxbi H H3Jio»ceHHeM Maxepnajia.

5. Ha cxp. 22 B (^opMy-rce (l) T^ (B xexcxe HH^CC TO[ 6e3 Bepxnero

— 3x0 speMH pexap^auHH, a Ha cxp. 25 3x0 BejiHHHHa



nponopijHOHajiBHOcxH. S^CCB ace (cxp. 25) nenoHHXHO,

nojiynena saBHCHMOCXB (9) H HXO xaxoe ynpyraa H Basxaa MaxpHHBi.

B nyHKxe 2.7 HcnojiBsyioxcfl BejiHHHHBi T0i=10~6 c H ra=W~3 . 3xo

peariBHBie ^eHOMenojiorHHecKHe napaiviexpBi ^jia »cejie3o6exoHa H MC^H HJIH

HHCXO MOfleJIBHBie?

Hepexo,a; ox flH^epeHiniajiBHoro ypaBHCHHa (68) K cooxHomenHflM (69) H

(71) He noacnaioxca, HO nocKOJIBKy 3x0 onepaxopnaa sanncB, xo BMCCXO 1

HM66M e^HHHHHBIH OHCpaXOp.

Hex noacHeHHH, noncMy npn jno6bix m H n (14) HMeex 2 KOMnneKCHO

Ha cxp. 28 B (j)opMyne (20) BBo^axca onepaxopBi v2 H £2 , KoxopBie

xeKcxyajiBHO ne onpe^ejieHBi, a (Jjpasa, HXO E2 sanHCBisaexca B BH^C (21)

E2 oxcyxcxsyex) XOJIBKO sanyxBisaex cnxyauHio.

Hpn HsnoaceHHH MaxepHana B flHccepxauHH BO BBCAenHH JIHIHHHM

KpaxKoe nepeHHCJieHHe Maxepnajia flHCcepxau;HH, sxo npeporaxHBa aBxope(J)epaxa.

B xeKcxe HMeioxca HCXOMHOCXB: na cxp. 6 BMecxo «... CMHXHH MaxepnajiOB GajiKH

H mapa...», ^OJI^CHO GBIXB «... cMaxna MaxepnajioB njiacxHHBi H mapa...». Ha cxp.

20 HCKOppeKXHa sanncB «... c uejibiMH npoH3Bo^HBiMH...», Jiynnie HcnoJIBSOBaxB

xepMHH «u;ejiOHHCJieHHBie SHaneHHH npOH3BOfl,HBix». HMeioxca neicropBie

onenaxKH B xexcxe fl,Hccepxau;HH.

PasyMeexca, oxMeneHHBie ne^ocxaxKH HOCHX nacxHBiH xapaKxep H HH B Koeii

Mepe ne BJIHHIOX na o6nryio nojioacnxejiBHyio ou;eHKy pa6oxBi Oan TxaHB ̂ ynr.

8. 3aKjiK)HeHHe no anccepTaiiHH. OitenHBaa pa6oxy B UCJIOM, cnnxaio, HXO

^HCcepxa^Ha HBJiaexca aaKOHneHHOH HayHHO-KBajiH(|)HKai;HOHHOH paGoxofi,

BBinojiHeHHoii coHCKaxejieM caMocxoaxejiBHO H na ^ocxaxoHHO BBICOKOM nayHHOM

ypOBHe. flnccepxanxoM BBinojiHeno xeopexHHecKoe penieHHe pa^a HOBBIX

KpaeB&ix saflan c onepaxopaMH fl,po6Horo flH(|)(|^epeH^HpoBaHHa, B pesyiiBxaxe

KoxopBix nojiyneHBi HOBBIC ,n;aHHBie o saKOHOMepnocxax MexaHHHecKoro

noBe^eHHa KOHCxpyKHHH «y^apHHK - njiacxHHa» B ycjioBHHX yn,apHoro

B3aHMO,n;eHCXBHfl, sjieMenxBi Koxopofi HaflejieHBi cBOHCXBaMH ynpyrocxn H

BasKoynpyrocxH (onncBiBaeMOH B xepMHnax onepaxopOB ^po6noro

B pasjiHHHBix conexaHHax c ynexoM HananBHoro

cocxoHHHa njiacxHHBi. HojiyneHBi B



CMBICJIC 6ojiee o6nnie pesyjiBxaxBi no cpaBneHHio c

cymecxByioiniiMH na cero/nifliiiHHH ^CHB B axoii o6nacxH Hccjie,n;oBaffiLa.

nojiyneHHBie peayjiBxaxBi flocxoBepHBi, BBIBO^BI H yMosaKjnoneHHa

o6ocnoBaHBi. Pa6oxa 6a3npyexca na ^ocxaxoHHOM o6t>eMe nojiyneHHBix

xeopexHMecKHX pesyjiBxaxos H BHOCHX cymecxBeHHBiH BKjia^; B cooxBexcxByioinHH

pas^en MexaHHKH ^e^opMHpyeMoro XBep^oro xejia.

Hcxo^a HS BBinieH3Jio»ceHHoro, cnnxaio, HXO flHccepxan;HOHHaa pa6oxa

«AnajiH3 yzjapnoro BOs^encxBHa na BHSKoynpyrne njiacxHHKH npn noMom;H

MOflCJieH B flpo6HBIMH HpOH3BOflHBIMH» flBJiaCXCH SaBepffleHHBIM HayHHBIM

HCCJie^OBaHHCM, BBinOJTHeHHBIM Ha BBICOKOM HayHHO-MeXO^HHeCKOM ypOBHC,

cooxBexcxsyex cneu,HajiBHOcxH 01.02.04 - «MexanHKa flecjjopMHpyeMoro

xBep^oro xejia» H HMCCX Ba^cnoe naynHoe H npaKXHHecKoe snaqeHHe,

cooxBexcxByex xpe6bBaHHaM «Ilono»ceHHa o npncyacfleHHH yneHBix cxeneH6H»,

yxBepac^e'HHoro nocxanoBJieHHeM npaBHxejiBCXBa POCCHHCKOH Oe^;epaii,HH JS2842

ox 24.03.2013 ro^a (B pe^a^HH ox 28.08.2017 rofla), a ero asxop - Oan TxaHB

^ynr - sacjiy^cHBaex npncy^cfleHHH eMy yneHOH cxenenn KaHflH,u;axa (JJHSHKO-

MaxeMaxHnecKHx nayK no yKaaaHHOH cnennajiBHOcxH.
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