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AKTyaJJhHOCTh Tf·Mhi uccJJe)J.OBauuu. ,li:HccepT3U:HOHH351 p360T3 IT.B. Chi

poM51THHKOB3 ITOCB5JW:ei-Ia HCCJTelJ:OB3HHIO lJ:HH3MHLfeCKHX npoll,eCCOB B MHOfO

CJTOHHhiX ITOJTyorp3HHLfeHHhiX yrrpyrHX 3 HI130TpOI1HhiX, 3JTeKTpoyrrpyrHX, I1Hp0-

3JTeKTp11LieCKHX, TepMoynpyrHX cpelJ:3X, o603H3Lf3eMhiX 06W:HM TepM11HOM TepMO

::meKTpoyrrpyrHe cpelJ:hl, C BHyTpeHHI1MH HeOlJ:HOpOlJ:HOCT5JMI1 pa3HHLfHOH qm311Lfe

CKOH np11pOlJ:hl: TpeW:HHaMH, )KeCTK11MI1 BKJTIOLfeHH51MI1, TeiTJTOBhiMI1 11 3JTeKTp11Lfe

CKI1MI1 HeOlJ:HOpOlJ:HOCT5JMH. I1pH 3TOM yrrpyr351, Tel1JTOB351 11 3JTeKTp11LieCK351 3HI1-

30TpOI11151 K3)KlJ:OfO CJT051 MO:>I<eT 6hiTh rrpOI13BOJThHOH. 

K p3eBbie 33)J,3qJ1 B CTOJT b 06W.eH TIOCT3HOBKe B03HI1K3IOT B pa3HHLfHhiX o6-

JT3CT5JX H3YK11 11 TeXHI1KH . K qHcrry rrpo6neM, oni1ChiB3eMhiX TIOlJ:06HhiMI1 Kp3eBhi

MI1 33lJ:3Lf3MI1, OTHOCI1TC;>I Oll,eHK3 CeHCMHLfHOCTI1 11 rrporH033 3eMneTp51CeHHH H3 

OCHOBe MeX3HI1LfeCKOH KOHll,el1li,HI1, B TeLfeHHe p51lJ:3 neT pa3p363ThiB3eMOH B Ky-

63HCKOM rocylJ:3PCTBeHHOM YHI1Bepc11TeTe. B lJ:3HHOH rrpo6neMe 3Hanl13 H3I1p51-

:>I<eHHO-ll:e<PopMHpos3HHoro COCT05JHH5I JTI1TOC¢epHbiX ITJTHT Tpe6yeT yLieT3 ynpy

fOH 3HI130TpOI11111, CB5I3HOCTH MeX3HHLfeCKHX, 3JTeKTpOM3fHI1THhiX H TeTIJTOBhiX 

ITOJTeH, BJTH5JHI151 BHyTpeHHHX HeOlJ:HOpOlJ:HOCTeH. 

H3 3¢<PeKT3X CB513:3HHOCTI1 <PH311LfeCKI1 pa3ni1LfHhiX rroneH: T3K)Ke ocHOB3HO 

<IJyHKli,HOHHpOB3HI1e 60JThiiiOfO Lfi1CJT3 TeXHHLfeCKHX ycTpOHCTB, H3I1pHMep, ycT

poHCTB 3KYCT03neKTpOHHKH. P3cLfeT T3KHX ycTpoH:cTB npHBOlJ:HT K Heo6XOlJ:HMO

cTH 3HanH33 B33HMOlJ:eHCTBH51 CHCTeMhl 3JTeKTpOlJ:OB C 3HH30TpOTIHhiMH M3TepH3-

H3MH, o6n3lJ:3IOW:HMH nhe3o- H nHpo3neKTpw-recKHMI1 csoH:cTB3MI1. B cTporoH: rro

CT3HOBKe p3CCM3TpHB3eMbie B )J,Y!CCepT3li,HOHHOH p360Te 33!1:3'111 rrpelJ:CT3BH51IOT 

co6oH: cMeiii3HHhie 11, B LfaCTHOCTI1, KOHT3KTHhie 33lJ:3LfH. K3K np3BHno, rrp11 peiiie

HHH KOHT3KTHhiX 33lJ:3Lf TeOpHH ynpyrOCTH OCHOBHOe BHHM3HHe yll:eJT51eTC51 p3CLfe

TY KOHT3KTHhiX H3Dp51)KeHHH, BOITpOC TIOBelJ:eHI151 MHOfOCJTOHHhiX cpell: 33 rrpell:e

JT3MH o6n3CTI1 KOHT3KT3 OCT3eTC5I , 3a pe.LJ.Kl1M l1CKJTIOLfeHI1eM, 6e3 BHI1MaHI151. B 
npo6neMe MeXaHI1LfeCKOII KOHll,eTIIJ,l1I1 nporH03a CeHCMHLfHOCTH 3TOT BOITpOC 5JBJT51-

eTC51 KJTIOLfeBhiM. Mo.LI.enHposaHHe .LJ.HHaMHKH pa3nHLfHhiX cpell: B lJ:HCcepTali,HOH

HOH pa6oTe OCHOBaHO H 8l aHaJTI13e 11 MeTOlJ:aX paCLfeT3 HHTerpanbHhiX npelJ:CTaBne

HHH perneHHH KpaeBbiX 3a,naq B BH,D.e O,D.HO- 11 ,D.ByKpaTHbiX HHTerpaJTOB C!>yp1e. 

MeTOlJ:hi p3CLfeT3 ITOlJ:06HhiX HHTerpanoB npelJ:CTaBn51IOT 6onhiiiOH HHTepec lJ:H51 
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p33JUP-IHbiX o6nacTeH MaTeMaTW-IeCKOH QHI311Kl1, IIOCKOJibKY 3HMOfW-IHbie rrpe,n:-

CTaBneHH5l BCTpeLiaiOTC5l BeCbMa LJaCTO. AHMI13 pacrrpOCTpaHeHH5l yrrpyrHX BOJIH 

B MHOfOCJIOHHbiX aHH30TpOIIHbiX cpe,n:ax, OIIHCbiBaeMbiX HHTerpanaMH <f>ypbe, 

rrpe,n:cTaBn5leT 3Ha"l!HTeJihHbiH HHTepec )J;JI5l ceHCMOp33Be,ll;KH, reocpH3HKH, p33pa-

6oTKH HOBbiX KOMII03HL(HOHHbiX MaTepiiMOB, KOHCTpyKL(IIM II ,n:eTaneM II3 KOMII0-

3HTOB. 

BechMa aKTyanbHbi ,n:aHHhie Hccn e,n:oBaHH5l B o6nacTH Hep33pyiiiaiOr.u:ero 

KOHTp OJI5l , B LJaCTHOCTH, B o6rraCTI1 YIIhTpa3 BYKOBOH I1 TeiiJIOBOH ,n:e<j}eKTOCKOIIIIH. 

PeiiieHHe 3a,n:a"Y:, CB5l3aHHhiX c B036y)J{,n:eHHeM rroBepxHOCTHbiMII Hnii BHyTpeHHII

MH HCTO"l!HIIKaMII B yrrpy roH Cpe,n:e BOJIHOBbiX II TeiiiiOBbiX IIOJieH, 5IBJI5leTC5l KJIIO

"Y:eBbiM 3TarroM rrpii pemeHHII o6paTHbiX 3a,n:aLJ orrpe,n:eneHH51 rrapaMeTpoB cKphr

ThiX HeOJJ:HOpOJJ:HOCTeH. 

HecMoTp51 Ha .rrocTaTOLJHoe pa3Hoo6pa3He l1MeiOr.u;Hxc5l Ha ceroJJ:H5IIIIHHH 

,n:eHb M eTO)IOB l1 IIOJJ:XO)J,OB, 3a)laLJ a BblLJI1CJieHI151 )IByKpaTHhiX HHTerpaiiOB <f>ypbe, 

npe,n:cTaBJI5IIOr.u;IIX peWE:HII5l KpaeBhiX 3a)laLJ aHH30TpOIIHOH TeOpHH yrrpyroCTH, 

3JieKTp oyrrpyroCTII II TepM03JieKTpoyrrpyroCTII IIOKa er.u;e ,n:aneKa OT IIC"Y:epiihl

BaiOr.u;ero peiiieHII51. Cne,n:yeT OTMeTHTh, "l!TO, B OTIIII"l!He OT O)J;HOKpaTHhiX IIHTe

rpanOB <l>yphe, Ha cerO,[J:H51IIIHHH ,n:eHh He cyr.u;eCTByeT CTaH,n:apTHOfO anropHTMa 

HX Bhi "l!IICJieHH5l. Pa3pa60TKa COOTBeTCTByiOr.u;IIX "l!HCJieHHO-aHMHTH"Y:eCKHX MeTO

)IOB COCTaBJI5leT OCHOBHOe CO)lep)J{aHI1e )ll1CCepTaU:IIOHHOH pa60Thl. 

O,n:Ha H3 rnaB ,n:nccep TaL(YIOHHOH pa6oThi rrocB5Ir.u;eHa "Y:HcneHHO-

aHaniiTH"Y:ecKoMy HCCn e,n:oBaHHIO B03Mytu:eHHH Ha IIOBepXHOCTII yrrpyroro CJI05l, 

Bbi3hiBaeMhiX IIO)J;BII)KHbiM OCL(l1JIJIHpyiOLUIIM IICTO"l!HIIKOM IIOBepXHOCTHbiX Ha

IIp51)KeHIIfi. ,[(aHHhie 3a a"Y:H aKTyanhHhi B rrepByiO o-qepe,n:h B o6rracTH Mo,n:eniipo

BaHH51 )J;BI1)J{eHI15l BbiCOKOCKOpOCTHOf'O H33eMHOfO H IIO,ll;3eMHOfO TpaHCIIOpTa. 

ITpHMeH5leMhrl1 B ,UaHH 11 p a6o Te no,n:x o ;J, K peweHHIO JJ:HHaMw-IeCKOH KpaeBOH 3a

,n:a"Y:H C IIOJJ:Blif)KHbiM 11 CTOLJH11KOM OCHOB3H Ha TeX )J{e MeTO)J;aX pacqeTa HHTe

rpanhHbiX rrpe,n:cTaBneHHH, l.J:TO l1 JJ:II51 HeiiOJJ:BI1)KHhiX OCL(HJIIIHpyiOLI~HX HCTO"l!HH

KOB, B03)J;eHCTByiOr.u;HX Ha aHII30Tp011HYIO cpe,n:y. 

B CB513II c BhiiiieH3JIO)KeHHhiM aKTYMbHOCTh TeMhi ,n:IIccepTa[(HH BrronHe 

Ol.J:eBH,ll;Ha. 

060CHOBaHHOCTb H AOCTOBepHOCTb pe3yJihTaTOB )J;IICCepTa[(HII o6ecrre"l!H

BaeTC5l I1Cl10Jl h30BaH11eM CTp01l1X MaTeMaTWleCKHX MeTOJJ:OB l1 a,n:eKBaTHhiX cpH3II

l.J:eCKIIX MO,n:enefi, COIIOCTaBneHHeM pe3yiihTaTOB C aHMOfWIHhiMH pe3yiihTaTaMH, 

IIOJIY1IeHHhiMH p33HhiMI1 MeTOJJ:aMH ,n:pyrHMH aBTOpaMH, COIIOCTaBneHHeM Teope

TH"lleCKHX pe3yiihTaTOB C HMeiOr.u;IIMIIC51 3KCIIepiiMeHTMhHhiMII ,n:aHHhiMII. 

06Ill,aD. XapaK'H~pHCTHKa pa60Tbl. ,[(IICCepTa[(II51 COCTOIIT H3 IJ:BYX TOMOB. 

I1epBbiH TOM 06beMOM 292 CTp . BKJl fOLJaeT B ce651 BBe,n:eHHe, IIIeCTb rnaB, 3aKniO

LJ eHHe, CIIHCOK JlY!Tep aTyp bl , CO)le p )K3 Wl1H 350 CChiJlOK, CIIHCOK I1JIJ1IOCTpaTIIBHOfO 

MaTepHarra. Bo BTOpOH TOM , Y!Mel:{)WHH 06beM 135 CTp., BOIIIJIH IIpHIIO)KeHH5l, CO

,n:ep)J{atu:He HJIJIIOCTpa[(HII K l15ITOH H IIIeCTOH rrraBaM, CIIHCOK H3 24 CBH)J;eTeJihCTB 

06 OcpiiL(IIaJihHOH perHCTpa[(IIII rrpor paMM, O)J;HOfO IIaTeHTa. 

Bo BBe,UeHIIH rrpHBOIJ:IITC5l KpaTKHH o63op nHTepaTypHhiX IICTO"l!HHKOB no 

TeMe )J,HCCepTa[(IIOHHO J~ pa60Tbi , o60CHOBbiBaeTC51 aKTyanhHOCTb TeMhi )J;HCCepTa

U:HH, ,UaeTC51 06tu:a51 x apai<Tep11CTI1Ka pa60Thi , cpopMyiiHpyiOTC51 L(eJih II OCHOBHhie 

3a)J;a1.!H HCCIIe,UOBaH115l, onpe)leJI5IfOTC51 H3Yl.JHa5l HOBH3Ha H rrpaKTII"lleCKa51 3Ha"l!II-
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MOCTb l_e3)'JlbTaTOB. 

/ J1epBa51 fJiaBa 11MeeT BBO):(HbiH xapaKTep. B HeH 113naraiOTC51 OCHOBHbie CBe

,n:eH1151 0 cpaKTOp113aU1111 cpyHKU11H 11 MaTp11U-cp)'HKU11H, 0 rrp11MeHeH1111 cpaKTOp113a

L(110HHOf0 MeTo.na BHHepa-Xorrcpa K perneHHIO HeKOTOpbiX cpyHKU:110HaJibHbiX 

ypaBHeHHH, 11p11BO):(HTC5I 06Ill,a5I CXeMa ,n:I1cp¢epeHI.J;11aJlbHOfO MeTO):(a cpaKTOpi13a

Q11I1 ,n:n51 cnyLJa5I 6noLJHJ:.rx cTp)'KTyp, orr11cbmaeTC5I Torronor11LJeCK11H rro.nxo.n B 

TeOpi111 6nOLJHbiX CTp)'KT)'p 11p11 HaJlHLJHH pa3HOpa3MepHbiX 6JIOLJHbiX 3JieMeHTOB, 

cxeMa MeTo)J,a qmKT11BHoro rrornomeHH5I. 

BTopa51 fJiaBa co,n:ep)K11T 01111CaH11e OCHOBHbiX COOTHOIIIeH11H 11 ypaBHeH11H 

HaLJanbHO-KpaeBbiX 3a,n:a'-r ,n:11HaM11K11 TepMo3neKTpoynpyroro Tena. B paMKax JI11-

Hel1Ho.H TeOp1111 11p11BO)J,I1TC5I TIOCTaHOBKa CMeiiiaHHbiX ):(11HaM11LJeCK11X 3a,n:a-q 0 

B3aHMO)J,eHCTBI111 )KeCTKHX IIITaMITOB Hf l1JI11 3JieKTpO)J,OB C MHOfOCJIOHHOH 110JI)'Of

paH11LJeHHOH TepMo3JieKTpoynpyrotl cpe.no.H, co.nep)Kamen BKJIIOLJeH1151 11 Tpem11-

Hbi-non ocTH. ,[(II5I MO)J,e.rmpoBaHI15I )J,HHaMHLfeCKHX rrpoQeCCOB B MHOfOCJIOHHbiX 

cpe,n:ax C HeO,n:Hopo,n:HOCT51M11 BBO):(I1TC5I C11CTeMa .D:11cp<PepeHQ11aJibHbiX ypaBHeH11H 

BTOpor o 110p5I,n:Ka B LJaCTHbiX 11pOI13BO):(HblX, ):(J15I KOTOpbiX onpe,n:en5IIOTC5I HaLJaJib

Hbie 11 KpaeBbie ycnoBH5I. OnHCbiBaeTC5I o6ma~r cxeMa peiiieH1151, np11B0.1J:51TC5I ¢op

M)'IIHpOBK11 BCTIOMOraTe.JibHblX 3a):(a'~-I , BbiBO):( ¢YHKQ110HaJibHO-MaTpHLJHbiX COOT

HOIIIeHIIH B o6pa3aX <l>ypbe 11 J1annaca, CBe)J,eH11e Ha OCHOBe rrpe)J,BapHTeJibHbiX 

110CTpOeH11H CMelllaHHOF[ HaLJaJibHO-KpaeBOH 3a)J,aLJ11 K C11CTeMe MaTp11LJHbiX HHTe

tpaJibHbiX ypaBHeH11H I po,n:a. 

B TpeTbe.H rnaBe _on11CbiBaiOTC5I MeTO.lJ:bi nocTpoeHH51 C11MBOJIOB 6noLJHbiX 

MaTpHIJ: rpHHa ):(JI5I MlWf'OCJlOHHbiX TepM03JleKTpoynpyrHX cpe,n: 6e3 BH)'TpeHHHX 

HeO):(HOpO.D:HOCTeH I1 npH HaJ111Lf11I1 BH)'TpeHHHX HeO):(HOpO):(HOCTeH pa3JIHLJHOH qm-

311LJeCKOH 11p11p0.1J:bl. fip11BO):(I1TC51 01111CaHHe anrOp11TMa paCIII11peH115I ):(11al1a30Ha 

)'CTOHLf11BbiX BbiLJ11CJieli:HH CHMBOJia MaTpHUbi fp11Ha. 3aBeplllaeT rJiaBy 01111CaH11e 

OCHOBHbiX aC11MTITOT11LJeCKI1X CBOHCTB CHMBOJIOB 6JIOLJHbiX MaTp11U rp11Ha ):(JI51 

paccMaTp11saeMbiX KpaeBbiX 3a,n:aLI. 

LieTBep Ta5I fJiaBa f10CB5IIll,eHa pa3pa60TKe LJI1CJieHHO-aHaJIHTHLJeCK11X MeTO

):(OB BbiLJ11CJleHI15I ):(B)'Kp aTHbiX I1HTerpa110B <!>ypbe, B B11):(e KOTOpbiX MO)KeT 6biTb 

npe,n:cTaBJleHO peiiieHHe paCCMaTp11BaeMbiX B ):(HCCepTaQHOHHOH pa6oTe KpaeBbiX 

3a,n:aLJ TepM03JieKTpoyrrpyrocT11. ,[(n51 6JIH)l(He:H 30Hbi rrpe,n:JIO)KeHbi Tp11 MeTo,n:a: 

MeTO):( 11p51MOfO KOHT)'pHOfO 11HTerp11pOBaHI151, MeTO):( 11HTerp11pOBaH1151 BbiLJeTOB 

)J,JI5I OCeC11MMeTpi1LJHOH Harpy3KI1 11 MeTO)J, I1HTerpi1pOBaH115I BbiLJeTOB )J,Jl5I HeCI1M

MeTp i1LJHOH Harpy3K11 . l-1,1151 JJ,aJibHeH 30 Hbi npeJJ,JlO)KeH MeTO)J, I1HTerp11pOBaH1151 

BbiLJeTOB B ,n:aJlbHeH 30He I1 aCI1Mr£TOTI1LfeCKI1e npe,n:CTaBJleH115I MeTO):(a 11HTerp11p0-

BaHI15I BbiLJeTOB. ,[(JI51 MeTO):(OB 11p5IMOfO KOHT)'pHOf'O I1HTerp11pOBaHI151 I1 11HTerpH

poBaH1151 BbiLJeToB B cny-qae LJHCTO yrrpyr11x cpe.n: rronyLJeHhi aHaJI11T11LJeCKHe 11 

Lfl1CJieHHO-aHaJII1T11LJeCKHe OUeHKI1 pa3JI11LJHbiX rrapaMeTpOB MeTO)J,OB, )J,OKa3aH p5IJJ, 

Ba)KHbiX yTsep)K.neH11H. 

B II5ITOH rnase npe.n:cTasneHbi OCHOBHbi e LIHcneHHble pe3)'JlbTaTbi, rrony

qeHHbie c noMOlll,biO p a3pa6oTaHH b£X B .n:HccepTaQH11 MeTo,n:os. PaccMoTpeHbi 

npHMepbi pa3JIHLJHH B n pHMeHeHI111 Tpex npHHIJ:HIIOB 113Jl)'LJeHH51, HCIIOJlb3)'eMbiX 

IIpH IIOCTpOeHH11 CHMBOJia MaTpHIJ:bl rpHHa O):(HOpO):(HOfO 11JI11 MHOf'OCJIOHHOfO 

TepM03JieKTpoyrrpyroro rronyrrpocTpaHCTBa: rrp11HUHIIa 3oMMep¢enb,n:a, rrpHHIJ:11-

rra 113JI)'LJeH115I 3Hepr1111 11 rrp11HUHrra rrpe.nenbHoro rrornomeH115I, a TaK)I(e rrpe.n-
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CTaBJieHbi LJ:HCJieHHbie H aHaJl11TWleCKJ!Ie 060CHOBaH115I pa3JIHLJ:HH B IIpHMeHeHHH 

,IJ,aHHblX IIpi1Hll,.l1llOB. rlp11Be,II,eHbi I1pi1Mepbl pacqeTa MO,II,eJlhHbiX rapMOHJ1qecKHX 

H HeCTa.U:HOHapHbiX Kpae:BhiX 3a,LJ,aLJ: ,ll,JI5I MHOfOCJIOHHbiX aHH30TpOITHbiX, 3JieKTpO

ynpyrHX H TepM03JieKTpoyrrpyrHX cpe,LJ,: MeXaHHLJ:eCKHX CMeii.J;eHHH, 3JieKTpHLJ:e

CKOfO ITOTeHIJ,Hana H TeM rrepaTypbi MHOfOCJIOHHOfO TepM03JieKTpoyrrpyroro IIaKe

Ta, B036y)K,LJ,aeMhiX IIOBepXHOCTHbiMH 11 BHyTpeHHHMH MeXaHHLJ:eCKHMH, 3JieKTpH

qecKI1MI1 HJ1I1 TeiiJ10BbiMI1 Harpy3KaMI1 . BHyTpeHHHe Harpy3KH COOTBeTCTBYIOT 

cnyqaiO Tpelll)1Hbl .11J1.11 BKJ1IOLfeH.I15l J1 I160 I1X TeiiJ10BbiM HJ1I1 3J1eKTpHLJ:eCKHM aHa

noraM. 

,[(aHO OIIHCaHMe MeTO,LJ,a I1 pe3yJibTaThl pacqeTa IIpOCTpaHCTBeHHbiX 30H ,[1,11-

JiaTaHCHH (pa3yiiJIOTHeHH5I) B ynpyrOM CJIOe, Bbi3biBaeMbiX pa3JIHLJ:HbiMH BHyTpeH

HI1MH MeXaHWieCKHMH Harpy3KaMI1. flpe,LJ,CTaBJleHhl IIpHMepbi perueHI15I HHTe

rpanbHbiX ypaBHeHI1H, B03HHKaFOU.I}1.X B 3a,II,a!..faX I1,Il,eHTHqmKaiJ,I1H rrapaMeTpOB HH

TepcpeHCHOH Tpeii.J;HHbi 13 ynpyroH IlOJlOCe 11 IIpi1Mepbi pe3yJ1oTaTOB H,Il,eHTHqmKa

III-fl1, npi1Be,II,eHbi HeKOTOpbie npaKTI1LfeCKI1e BbiBO)],bi I1 peKOMeH,l],aiJ,I1I1 ITO peiiie

HI1IO 3a,Il,aq I1,Il,eHTHcpm<aiJ,I1H Tpeii.J;I1H B ynpyroti rronoce. 

lilecTa5I rnaBa JJOCB5III.J;eHa qJ1CJieHHOMY MO,Il,eJ1I1pOBaHHIO B03Myii.J;eHHH IIO

BepXHOCTH ynpyroro CJI05I , Bbi3biBaeMbiX JJO,Il,BH)KHbiM OCIJ,Hniii1pyiOII.J;HM HCTO"li

HHKOM IIOBepXHOCTHbiX Haiip5I)KeHYIH. P accMaTpHBaeMa5I ynpyra5I cpe,Il,a rrpe,LJ,

CTaBJI5IeT co6oH O,Il,HOpO,II,HbiH 1130TpOilHbiH CJIOH C )KeCTKO 3aii.J;eMJieHHOH HH:/KHeH 

r paHblO. 0,II,HOpO,Il,Ha5I KpaeBa5I 3a)],aqa paCCMaTpHBaeTC5I B IIO,LJ,BY!)I(HOH CYICTeMe 

KOOp,Il,YIHaT, CB5I3aHHOH C I1CTO"l!HI1KOM. 3a,Il,aqa peiiiaeTC5I KaK B JJJ10CKOH, TaK H B 

npocTpaHCTBeHHOH IIOCTaHOBKe. I1HTerpanbHOe rrpe,LJ,CTaBJleHHe KpaeBOH 3a,LJ,aLJ:H 

HaXO,Ll,HTC5I C IIOMOII.J;blO MeTO)J,a IIp5IMOf0 KOHTypHOfO YIHTerpi1pOBaHI15I. flony"lleHO 

60JihlliOe KOJlH"lleCTBO LfHCJieHHhiX pe3y JibTaTOB, ,LJ,eTaJibHO HCCJie,LJ,OBaH pe)I(HM 

,Ll,BH)I(eHH5I 6e3 OCU:YIJIJ15I0:11H, p e)](11M ,ll,B11)](eH115I C OCIJ,11JIJI5IUH5IM11, HCCJie,LJ,OBaHbi 

IIpH6JimKeHHbie aMJJJIYITY,Il,HO-CKOpOCTHbie 11 aMJJJIHTY,LJ,HO-"llaCTOTHbie xapaKTepH

CT11KYI CI1CTeMbi «IIO,Il,BH)KHbiH YICTO"l!HI1K - yrrpyroe OCHOBaHHe». 

B 3aKniOqeHI1I1 ccpopMyn11posaHhi ocHOBHhie pe3yJihTaThi ,Il,HccepTaiJ,MOHHOH 

pa6oThi. 

Hayquyw uosu:: uy cocTaBmuoT cne,LJ,yiOII.J;Yie pe3ynhTaThi: 

1) pa3pa6oTaH HOBhiH ycToifqHBhiH Lf.I1CJ1eHHO-aHaJIHTI1"lleCKI1H MeTO,LJ, IIO

CTpOeHH5I CHMBOJia <Dy be 6noqHOH MaTpi1ll,hl fpHHa MHOfOCJlOHHOH rronyorpaHH

"lleHHOH TepM03J1eKTpoynpyroif cpe,LJ,bl C rrpOH3BOJ1hHOH TepM03J1eKTpoyrrpyroil 

aHI130TpOIII1eH Ka)K,Il,Of'O CJI05I, CO,Il,ep)Kali(eH BHelliHI1e I1 BHyTpeHHI1e MeXaHJ1qe

CKI1e, TeJJJIOBbie H 3J1eKTpHLJ:eCKI1e HeO,Il,HOpO,Ll,HOCTH; 

2) C03,Il,aHbi HOBbie qJ1CJieHHO-aHaJIYITHqecKHe MeTO)],hi I1 anropi1TMhi pacqe

Ta HHTerpan bHbiX rrpe,Il,CTaBJieHI1H MexaH11qecKHX, 3J1eKTp11qeCKHX 11 TeiiJIOBbiX 

XapaKTepHCTHK B BH,ll,e: ,Il,ByKpaTHbiX HHTerpanOB <Pyphe perneHHH KpaeBbiX 3a,IJ.aq 

TepM03J1eKTpoynpyrOCT11 ,Il,J15I MHOfOCJIOHHbiX cpe,ll, ,Il,JI5I 6JII1)KHeH H ,IJ.aJibHeH 30Hbi 

np11 so36y)K,Il,eHHH Kone6aHI1H nosepxHOCTHhiMI1 11/ 11nH BHyTpeHHHMH rapMOHHqe

CKI1MI1 HCTOLIHJ1KaMI1 B BH,Il,e TpeW:MH YIJIYI BKJIIOLfeHHH: MeTO,Il, IIp5IMOfO KOHTypHO

ro I1HTerpi1pOBaHI15l , eTO)], l1HTe1pHpOBaHl15l BbiLfeTOB ,Il,J15l OCeCI1MMeTpi1qHQH Ha

rpy3KH, MeTO,Il, I1HTerp11pOBaHI15I BbJL!eTOB )],Jl5I HeCI1MMeTpi1qHOH Harpy3KH, MeTO,Il, 

HHTerpHpOBaHH5I BbJqeTOB B ,IJ.aJibHeH 30He 11 aC11MIITOTHqeCKHe rrpe,Il,CTaBJ1eHH5I 

MeTO,Il,a HHTerpHpOBaHH5I BbiqeTOB; 
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3) II011y"Y:eHhl aHa11HTM"Y:eCKHe l1 t.IMC11eHHO-aHa11HTH"Y:eCKHe OIJ;eHKH pa3-

JI11~HbiX napaMeTpOB MeTO,JJ;a rrp5IMOfO KOHTypHOrO 11HTerpHpOBaHM51 l1 MeTO)J.a HH

TerpHpOBaHH5I Bbil.JeTOB, II03B0115IIDUl)1e OIITI1Ml13I1pOBaTb npOU:eCCbi Bhl"Y:HC11eHHH; 

4) Ha OCI-IOBe MeTO,Qa 11p5IMOfO KOWrypHOfO l1HTerp11pOBaHI15I pa3pa6oTaH 

HOBbil! 3 cpcpeKTHBHbiH IIO)J,XO)J. )],115! pacqeTa B03MyiUeHHH Ha IIOBepXHOCTH I130-

TponHoro yrrpyroro C11051, Bhi3hiBaeMhiX OCIJ;I11111HpyiOIUHM l1 )J.BH)I(YlUHMC5I C IIO

CT05IHHOH CKOpOCTbiO ITOBepXHOCTHbiM MeXaHH~eCKHM l1CTQqH11KOM, B Ill11pOKOM 

,n:11ana30He CKOpOCTeH l1 ~aCTOT, KaK .D;115I IT110CKOH, TaK l1 .[(1151 npOCTpaHCTBeHHOH 

3a.na~11 ; 

5) no11y~eHbi HOBbie '4l1CJ1eHHbl e pe3y11hTaTbi perneHI151 p5I)J.a MO)J.e11hHhiX 

)J.I-IHaMHl.JeCKHX KpaeBhiX 3a,Qal.f TeOp1111 ynpyrOCTH, 311eKTpoyrrpyrOCTM, TepM0-

311eKTpoyrrpyrOCTH .[(115! MHOfOC110HHhiX cpe)J. , B036y)I()J.aeMhiX TIOBepXHOCTHbiMH 

111111 BHyTpeHH11Ml1 cpH3H"Y:eCKH pa3HOpO)J.HbiMH HCTO"l!HHKaMH K011e6aHHH; pewe

H115I 3a.n;aq H,JJ;eHT11<f>HKCLUHH napaMeTpOB Tpelll,11Hbl B yrrpyrOM C110e; pellleHH51 

KpaeBbiX 3a,n:aq LJ:115I OCUHJlJII1pyiOW:ero HCTOLJI-!l1Ka, LJ:BH)KyW:efOC5I ITO ITOBepXHOCT11 

yrrpyroro H30TporrHoro crro5I ; arrropl1TM H pe3yrrhTaThi orrpe.ne11eHH51 rrpocTpaHcT

BeHHhiX 30H ,Ql111aTaHCI1H B y npyroM C110e. 

Hayquoe H npaKTH1.JecKoe Juaqeuue pe3y11hTaTOB )J.HCcepTaU:HH 3aK11IO"Y:a

eTc51 B B03MO)KHOCT11 Ka l.feCTBeHHOrO l1 K01111l.feCTBeHHOfO HCC11e)J.OBaHH51 C IIOMO

III:hiO pa3pa6oTaHHhiX MeTO)J.OB LJ:11HaMHl.feCK11X rrpouecCOB B MHOfOC110HHhiX Tep

M0311eKTpoynpyr11X cpe.nax rrpM HaJTHLfHH HeO,n:HOpO)J.HOCTeH pa311l1LfHOH cpH3H"Y:e

CKOH npHpo.nhr. 

MeTO)J.hl ITOCTpOeHH51 Cl1MB0110B 6rrOLfHhiX MaTpHU fpHHa HCIT011h30BaHhl 

KaK IIpH peanH3aUHH M eXaHHLfeCKOH KOHUeiTUHH rrporH03a CeHCMH"l!HOCTH, TaK l1 

rrpM BhiiT011HeHHH p51.na ayl.fHhiX rrpoeKTOB IOHU, P AH H Ky6aHcKoro rocyHHBep

CHTeTa IIpH perueHHH KpaeBbiX 3a)J.aq TeOpMH yrrpyroCTH, 311eKTpoyrrpyroCTH, Tep

MO::meKTpoynpyroCTH, i1:115I ITOCTpOeHI15I 5I,n:ep CHCTeM l1HTerpa11bHbiX y paBHeHHH 

TepM0311eKTpoyrrpyrocTH . 

MeTO.lJ.hi BhiY.HcrreHH5I ,QByKpaTHhiX HHTerpanoB <Dyphe rrpe.ncTaB11eHHH pe

weHHH KpaeBhiX 3a.naq TepM0311eKTpoyrrpyrocTM MoryT rrpHMeH51ThC51 rrpH rrpoeK

THposaHHH pa311IfqHbiX 311eKTpOMeXaHHl.feCKI1X l1 TepM0311eKTpHLieCKHX rrpeo6pa-

30BaTe11eH, IIpH C03)J.a HH rH6pH)J.HhiX KOMII03HUHOHHbiX MaTepMaiTOB l1 KOHCT

pyKUHH 113 HHX. 

MeTO)J.hi pactieTa B03MymeHHi1, Bbi 3hiBaeMhiX .D;BH)KYIII:HMC5I HCToqHHKOM, 

HMelOT TeopeTHLfeCKOe H npHKJla,JJ;HOe 3HaY.eHJ1e LJ:115I pa3pa60TKI1 11 rrpOeKT11pOBa

Hl151 BbiCOKOCKOpOCTHhiX TpaHCITOpTHhiX cpe)J.CTB l1 COOTBeTCTBYIOIUeH lfH)KeHep

HOH HHcppacTpyKTypoi, )],1151 MHHHMH3aiJ;Hl1 BH6paUHOHHOfO B03)J.eHCTBl151 Ha 611H3-

11e:>I<:aW:He Ha3eMHble l1 HO)J.3eMHbie coopy)l(eHH5I, OKpy)l(aiOW:YIO cpe.ny. 

A11ropHTMhi perneH1151 3a.n;aqlf 11)J.eHTHcpHKaUHH rrapaMeTpoB HHTepcpelicHoli 

Tpem11Hhi B ynpyroM CJioe MoryT 6hiTb HCITOJlb30BaHbi B 3a,n:a~ax Hepa3pywaiOme

ro KOHTp0115I. MeTo,n: p a cY.eTa npocTpaHCTBeHHbiX 30H .n;ImaTaHC1111 MO)KeT HaHT11 

I1pi1MeHeHHe B 06JlaCTJ1 reocpi13l1Kl1 l1 CeHCM0110fl1H. <DparMeHTbl BblfiOJIHeHHOH 

)J.HccepTaUHOHHOH pa6oThi HCIT011h30BaHhi rrp11 BhiiT011HeHHH 30 rrpoeKTOB PoccHli

cKoro cpoH.n;a cpyH.naMeHTanhHhiX HCC11e.n;osaHHH 11 a)J.MHHHCTpaUHH KpacHo.nap

cKoro Kpa5I. 
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Pe3yJihTaThl ,LJ,ucc•~pTaiJ,uu ony6JiuKosaHhi B 19 pa6oTax B )l(ypHa-

nax, BXO,I1;5IIII;HX B 6a3bi ,ll;aHHbiX Scopus, Web of Science H peKoMeH,ll;OBaHHbiX 

BAK. 
3aMeqauuH no pa6oTe u ee ocJ>OpMJieuuro. 
1. B KOHIJ:e Ka)K.IJ:OH H3 rJiaB ,ll;HCCepTaQHH (KpOMe TIOCJie)l,HeM rneCTOM 

rnaBbi) OTCYTCTBYIOT 3aKJIIOqeHH51: He c<t>opMynHpOBaHbl OCHOBHbie pe3yJioTaTbl, 

TIOJiyLJeHHble B ,ll;aHHOH r.JiatBe, LITO 3aTpy ,ll;H5IeT qTeHHe ,ll;HCCepTaQHH. 

2. IliiTa51 rnasa pa6oTbi rreperpy)KeHa pacLJeTHbiMH ,ll;aHHbiMH. 

0,1J;HaKO C,ll;eJiaHHbie 3aMeLJaHH51 He BJIH5IIOT Ha 06III;yiO IIOJIO)KHTeJibHYIO 

OQeHKY pa60Tbl. )J,HccepTaQH51 BbiiiOJIHeHa B paMKaX rracrropTa CIIeQHaJibHOCTH 

BAK 01.02.04 - MexaHHKa ,ll;e<PopMHpyeMoro TBep,11;oro Tena (rr.rr. 5,6,7,8). 
0Ha COOTBeTCTByeT II.II. 9, 10 «fiOJIO)KeHH51 0 IIpHCY)K,ll,eHHH yLJeHbiX CTerreHeH», 

yTsep)K,ll,eHHoro rrocTaHonneHHeM ITpaBHTeJibCTBa P<D OT 24 ceHT516p51 2013 r. 

N~842 (B pe,11;. nocTaHOBJiteHH51 IIpaBHTeJihCTBa P<D oT 21.04.2016 r. N~335), a ee 

aBTop CorpoM5ITHHKOB I1aBen BHKTopoBHLJ 3acny)KHBaeT npHcy)K,ll;eHH51 eMy 

yLJeHOR CTeiieHH ,ll;OKTOpa <l>H3HKO-MaTeMaTWieCKHX HayK ITO CIIeQHaJibHOCTH 

01.02.04- MexaHHKa ,ll;e<PopMHpyeMoro TBep,11;oro Tena. 

)J,HccepTaQH51 o6cy)K,ll;eHa, H OT3biB 0 HeH O,ll,06peH Ha 3aCe,[l,aHHH Ka<Pe,ll,pbl 

«CorrpoTHBJieHHe MaTepHanos, ,ll,HHaMHKa H rrpoLIHOCTb MaiiiHH» <DrEOY BIIO 

«MocKOBCKHR asHaQHOHHbiH HHCTHTYT (HaQHOHaJibHbiH Hccne,ll;oBaTeJihCKHR YHH

sepcHTeT)» 15 Ma51 2017 r ., rrpoTOKOJI N~ 6. 

3aBe,ll,yiOIII;HH Ka<Pe,ll;poi:f «CorrpOTHBJieHHe MaTepHaJIOB, 

,ll,HHaMHKa H rrpoqHoCTh ManmH» <Dr:EOY BITO «MocKoBCKHH aBHaQHOHHbiR HH
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