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o$r,rqua:ruoro oflrroHeHTa Ha ,qr,rcceprarlrroHHyro pa6ory A:rexcaugpona AHApet
Arexceeerra <<Mo4eruporaHr,re repMvqecKlrx ocraroqnbrx Ha[prxenzfi npr.r
[pol{3BoAcrBe M€rJroxecrKr,rx .4eralefi>. npeAcraBJreuHyro K 3aulr{Te Ha corrcKaHr,re
ytdttoft cre[eHI,I KaHAI{Aara rexnr{rrec([x HayK no cnequ€urbHocru 05. I 3. I 8 -

MateMarnrecKoe MoAenI{poBaHr4 e, qr4cJrenHbre MeroAbr rr KoMrrJreKcbr [pofpaMM

B arnaquounoM rrporr3Bo,ucrBe r[r4poKoe flpr{MeHeHue HarrrJrri MaJloxecrKr.re
AeraJII,I, fipeAcraBJrrroqr.re co6ofi rroAKpenJreHHrre pe6parrau roHKr.re rrJracrrzubr,
rro3BoJulrcque cHr43I.ITb KOJIIqeCTBO COeAI{HeHI,IU, IIOBbICI,ITb IepMeT[r{HOCTb

coe4l.rnennfi, cHu3nrr Bec KoHcrpyKrlr{lr, coKpartrrb npoAoJrxr{TeJt Hocrb
rlpoli3BoAcrBa, TeM caMbrM cHr43r.rrr ero ce6ecrouMocrb. llpu groM B npoqecce
lpoI43BOACTBa M€LlrOr(eCTKrrX AeT€rirer.r BcTpeqaroTc_s cepLe3HLre 3aTpyAHeHrrr,
cB.l3auHbre c rax o6rqltrrall u JIoKarbHbIMr4 ocraroqHbrMrr Ae$opMaql4tMr,r,
rpzuuuofi Bo3HrrKHoBeHut Koropr,Ix tBrtlorc.t repMI,IqecKI4e ocrarorlHbre
Ha[p{x<eHr,rr. lloe'rouy ofipeAereHr,re repMr4qecK[x ocraroqHbrx HalpflxeHr4E
pacqerHbIMLI MeroAaMrr, rr3frenr4e ux Qopnrr,rpon auvrs. rr pa-:pa6orxa nyreft zx
MI4HI,IMI43AUVII'BIqCTC' AKTV€IJI},HOI4 3ANAAICIA.

.{raccepraqnx coorBercrByer rraclopry creqxarrrHocrn 05.13.18
METONbI II KOMIIJIEKCbT<<MareuaruqecKoe MoAeJrnpoBaHxe, qllcJreHHbre

nporpaMM>>, a r4MeHHo, nyHKTaM:
nynrcr 3. Pa:pa6orxa, o6ocnosaHue a recrupoBaHze :$Serrurubrx Bbrrruc-

JII4T€JIITHbIX MeToAOB C [pI.IMeHeHI,IeM COBpeMeHHbIx KOMIIbIoTepHbIX T€XHOJIOII4I4:

B Ar.rccepTarllrlr pa:pa6oran aJrropr4TM napaue'rpuuecrofi r.r4enru$uxaquu
HeI{3BeCTHbrX TeMrrepaTypo3aBr4cr,rMbrx [apaMeTpoB MaTeMaTrrqecKr,rx Mo,4eJrer.r
HarpeBa (oxrax4euu-a);

nyurcr 4. Peariu:aqu-r g00eKTaBH6rx rrr4cJreHHbrx MeroAoB r.r iurropl4TMoB B
BI,IAe KoMnJrexcoe npo6leruHo-oprlenTr4poBaHnbrx nporpaMM AJrr rrpoBeAeHrr{
BrIqI{cJII4TeJrbHoro 3Kcrrepr.rMeuTa: B Ar4cceprarlr4r4 pa3pa6orano aBTopcKoe
lporpaMMnoe o6ecre.reur4e MoAerfipoBaHuq 3aK€LlrKn, peaJrn3yroqee
MareMarl,rqecKyro MoAenb npoqecca HafpeBa (ox;rax4erurx) rtplr repvu.recr<ofi
o6pa6orre, anropr,rrM napauerpn recxoft u4enrr,r(f uraqr,ru Hev3Becrrrbrx
TeMneparypo3aBrlcr4 Mbrx [apaMerpoB MareMarr4rrecKr.rx MoAeJref HarpeBa
(oxnax4euur);

nynnr 5. Koltnner<cnrre uccneAoBaur.rq Haf{Hbrx lr rexHr{rrec([x [po6neM c
npI4MeHeHI4eM COBpeMeHHOT{ TeXHOJrOrVr4 MaTeMaTr4qeCKOrO MOAeJrnpOBAHrrfr rr

QopuupoaanraeBbrqr4cJrr.rTeJrBHoro 3Kclepr'rMeHTa: B Ar4ccepTaIIHI{ r43rreHo
TepMlrqecKI,IX ocraroqHr,rx nanp-axenufr, Bo3HI,IKzIIo IIrx
HepaBHoMepHoro oxraxAeHr4q uccneAyeMoro TeJra,
TeMlepar)?Hbre 4eQoprraaquu n Ha[pr)Keurr{, flpeBbrrxaroque npeAeJr reKfrecrr,{
MaTeprr€L[a, c [pr,rMeHeHr4eM MaTeMaTrrqecKoro MoAeJIr{poBaHur;

,{uccepraqzr cocrollT r43 BBe.rleHI4t, qer;lpex rraB, BbrBoAoB, crII{cKa
Jrureparypbr u npuroNeunfr .

Bo nnegenrlu o6ocuoBbrBaercs aKTy€urbHocrb reM6r, $opvupyercx qem,

B [poqecce
BbI3bIBaIOIqee

craBtrct 3a4a.tv r4 KparKo onlrcblBaerc.t corep)KaHlie pa6orrr.
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oIIpeiqeJreHr4ro

repMr4qecKofi

cooTBeTcTByrouIIie
B rperrefi

(oxnax4enr,rx) na

HECTAUI'IOHADHbIX

o6pa6orre, AJrr

B neproi ruraBe AaH o6:op coepenreuHoro cocrosHur r,rccJreAyeMofi npo-
6nerrarr. Ha ocnone [poBeAeHuoro o63opa cAeJraH BbrBoA o [epcleKTr,rBnocrrr
IICIOJIb3OBaHn T COBpeMeHHbrx KoHeqHo-3JreMeHTHbIX KOMIIJTeKCOB 4rrfl. n3yrcH]df

npoqecca QopMnpoBaHr,rr repMlrrrecKr{x ocrarorrHbrx nanpxxenufr, a raK )Ke o
Heobxogurrrocrrz npoBeiqeHr,If, AorroJrHr{TeJrbHLx pa6or rlo onpeAeneHr4K)
Her{3BecTHhrx [apaMeTpoB.

Bo rropofi raBe npr{BoAfiTcr rrocJreAoBareJrbxocrb pe[reur,rs ocHoBHbrx
3aAaq, [o3BoJrrroqar cMoAenl4poBaTb TepMrrqecKrre ocTaToarHbre HanpqxeHr.r{.
OAnofi r.rg narl6o.ree lpyAoeMKr.rx .flBJrrercr napaMerpuirecxa"r lr4enrr,r(f unapfl.
HeI43BecrHLrx fiapaMerpoB, AJrr pelreHrlrr roropoft npnBeAeH pa:pa6oranntrfi
anfopl4TM, uosnorxrorquft paccqr4Tr,rBarb Harla:rbHbre r4 rpaur,rrrubre ycroBu.r, a raK
xe reu.noQu:nuecrue xapaKTepr,rcrr,rKu. flolyreuurre ilpLl noMotur4
pa3paooTaHHoro aJrroplrTMa Heu3BecTHLre flapaMeTpbr rro3BoJrfroT [pr{cTynrrTb K

TeflJIOBEIX nOJIeIr, BO3HI,IKaIOUIUX npu

olpeAeJreHr4r KoTopHx [pnBeAeHbr
oJIOK-CXeMbI.

rJraBe paccMaTprrBaeTc[ MaTeMaTr4qecKalr MoAeJrb HarpeBa
rlpl{Mepe 3aKaJrKt4. Taxxe onr.rcrtBEllorcr gKcrrepr4MeHT€ulrHble

KprrBbre oxJraxAeHur, nonfreHHbre flph noMourrz paapa6oraunoro ycrpoficrea
oqpeAeJreur{r r<osQ(fuquenra renroorAaqv. Ctf oprrarponaanrri anroprlrM
I'IAeHTI4(pr4KaIII4I{, MaTeMaTr4areCKa{ MOAeJIb I4 3KCIrepI,rMeHTaJILHbIe Kpr,rBble

oxraxAeur4s AarcT Bo3Mox{Hocrb pa:pa6orau aBTopcroe [porpaMMHoe
o6ecneveuue, rro3Bo.rrsroqee paccqlrrarb 3narreur.rrr reMfiepar]'po3aBncaMoro
xostpilzquexra reflroorAairu.

B -rerneprofi ffraBe olrlcaHa cr4creMa KoMnbrorepHoro MoAeJrnpoB a*vrfl LI
npLrBeAeHLr pe3yJrbrarbr pacqera repMrrqecKvx ocraroqHbrx uanpxxeuuft c
r{c[oJrE3oBanr,reM nprane4ennofr cLr creMLr.
MOAeJII4pOBaHr,lr rrO3BOJrVJIa u3)rqr.rTb npoqecc

Cr,rcrenra KoMlbloreDqoro
o6pa3oBaH[r ocrarorrHbrx

nanpxxenlrft r,r c(fopnaraponarb anropr,rrM KoppeKTr.rpoBKv ycnoBr.rfi repvlruecxoi
o6pa6orxrz Il aJrropr{TM Mr.tHrlMr43arlr,rrl repMr4rrecKux ocraroqH;rx nanpxxenufi,
oOqLIX Iz JroKErJrbHbx ocraroqHbrx 4e(f opnraqlrfi. Ha ocnone pa:pa6orannrrx
aJIropI4TMOB yA€UrOCb CHn3r.rTb )?OBeHB TepMnlrecKrrx ocTaToqHLIX HarrprxeHHlr tr

4e(popnaaqxfi, flpeAorBparr,rrB BBeAeHne onepaqr,rft flpaBKn rr prrxroBrr{,
cOKpaTIrITb lipy,qOeMKocTb I4 IIpOAOJIXI,ITeJIbHocTE qpoqeCCa npoII3BoAcTBa AeTtIJIH
<Texcrponurrft um[s)). 3r<ouorr,rraqecxuii o$Sexr or cur4xenur 6para roronofi
rpoAyKrlrrr{ c 13Yo go 2Yo cocraeun 6o:ree 386 rr,rc. py6

Haymyro HoBrr3rry 4uccepraquouuofi pa6orLr xapaKrepr,r3yer
npeAJIo)KeHHar cucTeMa KoM[LroTepHoro MoAerr.rpoBaHr{_s TepMr4qecKrrx
ocraroquLrx uauplxenufi, Koropas npeAcraBJrfier co6ofi coBoKynHocr;
flporpaMMH;Ix KoMrrJreKcoB. raNgsrfi ]r3 Koropbrx peuaer ceoi xpyr :a4a.r,
ueo6xo4ralrrrx AJu pacqera ocraroirubrx uanpxxenufi, Bo3nr.rraroqlx rrpr,t
HepaBHoMepHoM oxJra)r(Aeunr{ (uarpenanzu). Pa-:pa6oraunrrft €urfopnrM
flapaMerpr,Frecrofi ugeuruQuKarluri reMfieparypo3aBrrcri M6rx fiapaMerpoB peuraer
o6paru)'Io 3aAaqy rerrJrorrpoBoAHocrr{ c qenbro oupeAeJreHlrrr Her,r3BecrHrrx
napaMerpoB MareMarr{qecKr{x uo4enei flpoqecca HarpeBa (oxnax4enux),



Heo6xoAr,rMbrx Arr pacrrera Hecraqr4oHapHoro rerrJroBoro noJltr. Pa:pa6orauuar
MareMarr4qecKzur MoAenb, rpeAcraBrqioqas coioft ypaBHeHI{e <Dypre-KzpxroQa

c cooTBeTcTByIorIItMlr HarI€IJIr,HbrMI4, rpaHuqHbIMU yCnOBI4tMA,

3KCnepr{MeHTaJrLHbre KprrBbre oxlraxAeHr{.f, n aJIfopIrTM napalretptrvecxofr

u4enru$raxaqrlr4 BrrepBbre rlo3BoJrrrJrr{ paccqr4Tarb 3HaqeHI4t roeQQraquenra
TenJrooTAaqr4 B ycnoBr,r{x 3aKulriKu, a TaK xe HecTaIII4oHapHoe TerIJIoBoe none
3aroroBKl{, neo6xo4ultoe qra Mo.qerr4poBaHr4-s repMurlecKl4x ocraroqHblx
nanpxxeuuft.

Teope'ru.recrcar I4 [paKTuilecKaq 3Haqr4Mocrb noATBepxAaerct reM, qro

co3AaHo [porpaMMHoe o6ecneqeHrze, pearru3yroqee pa:pa6orannrrfi zutroplrrrra
fiapaMeTpr{qecKorr rrAeHTr,r(prrKarlui{ r4 rrpeAnoxeHHylo MaTeMaTI4qecKyro MoAeJIr"
rro3BoJrrroqee MoAeJrrrpoBarb rrpoqecc repuuvecr<oft o6pa6orru lr npoIr3BoALITL
pacr{er KogoouqueHTa KoHBeKrr4Bnofi 'ren:roor4a.rlr. Pa:pa6oraH zlnroplrrM
MriHrrMrr3aqrru ocraroqHbrx HanprxeHr,Ift, o6ilIl4x I,I JloKturbHbrx 4e$oprraaqrIft ua
ocHoBe cI4cTeMbI KoMnEIOTepHOTO MOAeJII4pOBaHI{' TepMI4 qeCKI,IX OCTaTOqHEIX

nanpxxeuufi. Pa-:pa6orau aJrropr4TM KoppeKTr,rpoBKu ycloyuit reprrzvecroft
o6pa6omu 3aroroBoK r43 aJrroMIrHueBbIX crIJIaBoB, ro3Bor.suqufi cnuNarr
ypoBeHb ocrarorrHlrx Hanpxxeuufi 6eg cuuNennr MexaHuqecKl4x cBoficrB
MaTepr4alra 3aroToBKr4.

,{ocronepuocrr o6ecnequsaercr crpofl4M MareMarI4ilecKuv o6ocuonauueu
r{ noATBepxAaeTcs [poBeAeHHbrM cpaBHr]TeJrbHbrM aHaJrrl3oM paciIeTHbIX Lr
gKcnepLIMeHTaJIbHbIX gna.reH[fi ocraroqHblx nanpaNeuuft .

Ocnogurre pe3ynbrarbr paSori,r ony6rnxoaaurr, HeoAHoKparHo
AoxJraAbrBaJrrrcr na Mex,qyHapoAHbix Ha).r{HErx r<on$epenqurx rl r43BecrHbl

AocraroqHo rlr.rpoKoMy Kpyry cfleqlranI,rcroB n o6lacru MoAenI4poBaHZt
ocraroqHblx uanprxeHni.

llo 4raccep'raqi4r,{ r4Meercr pan sauevanufi:
1.Pac.rer HaflpsxeuHo-AeSopuuponannoro cocroqHns B [pofpaMMHoM

KoMrrJreKce MSC Nastran, pea,uEayrorqufi MeroA KoHeqHErx 3JreMeHToB,
rrporr3BoAr{Tc{ rro r{cruHHLrM Ar.rafpaMMaM nauprxenuil r, Ae$opMarl[fi. llpu
sroM B aBTopeQepare He rrpr,rBoAr.rrcq anfop[TM nepecqera ycnoBHbrx AVarpaMM B
I]CTIIHHbIC.

2.8 gucceptaquonuoii pa6ore npvBeAeH €rJrroprrrM yroqHeHHoro pacr{era
JroKa!.rbHbrx ocraroqHbrx 4eQopvaquii rroJrorHa laaloxecrr<oft AerzrJrr{, o.quaro B
aBTOpeQepaTe o HeM Hriqefo He cKa3aHo.

3. He nograepxAeua Ha pean6HoM npr4Mepe s$(pemueHocrb aJropr4TMa
MIzHI,rMrr3arI[u repMr.rqecKnx ocraroqu;rx nanpqxeu[fi. o6uux r{ JroKaJrLHLrx
ocTaTo-lrHbrx AeQopMarlr{r4.

CAelannrre 3aMeqaHl{t He cHlrxalor

Ar{ccepTall[oHHoro uccleAoBaHr4.s.

.{ncceprarryronnaa pa6ora Arexcanlpona Augpex A:rexceenu-ra rBr{ercs
caMocTorTeJlbHo BbIIoJIHeHHbIM, 3aKOHqeHHbIM HayrIHLIM I,ICC.[eAOBaHI4eM, B

KoropoM coAepxl4Tcq peureHr4e nayuHofr 3a4aqv MoAeJrrrpoBanuf, TepMr,rqecKlrx
ocTaToqHLIx HanpxNeuufi c ucnoJIb3oBaHIIeM qI{cJIeHHrIX MeToAoB LI
KOMIIJIeKCOB nporpaMM, r,rMerorlee 3HarreH}re AJI,q OTpaCJIII IpOMbrrrrJreHHOCTr4,

ueHHocTH pe3yJrbTaroB



cBs3aHHOfi C qpOn3BOACTBOM MaJIOXeCTKnX AeraJlefr .

OcnosHrre p€yJlbrarr,r Anoceprallillr ony6nr'tronanu e I I ne-{arurrx

pa6orax aBTopa, B ToM qI4cJIe 5 n xypuanax v3 flepeqHt BAK; nonyrenrt I

cBr{AereJrbcrBo o6 o$nqaalrnofi perzcrparll{I{ fiporpaMMbl AJII 3BM, ogltn

narenT Ha fioJle3rr]ro MoAeJIb; IaMeerc.tr anpo6aqzx Ira MexAyHapoAHErx Hafrnblx

ron(pepenqr.Ixx. Anrope(pepar coorBercrByer coAepxaulrlo Alrccepraqrll.
C.ruraro, vro pa6ora orBeqaer rpe6onanrunr nyHKTa 9 r'r 10 "floloxeHll,I o

loprAKe flpr.rcyxrAeHur r{eHbIX Creneneft, a e€ arrop, Anexcangpon Angpeft

A.nexceeruv, 3acJIyxI,IBaer nplrcylKAeH[r yu€ttoft crerleull KaHAvAara

TexurrrrecKlrx HayK no creqlra:lbHocrn 05.13.18 - Mareua'ruqecKoe

MOAeJILIpOBaHLIe, III{CJIeHHbIe MeTOAEI II KOMflJIeKCbI IIpOlpaMM.

OQuqna.nrnuft onnoneur,
3aseAyrorqufi ra$e,qpoft CM u CM
I4pryrcroro HaIIrIoHaJILHofo
I,ICCJIEAOBATCJIECKOTO

TexHrrlrecKoro yH[Bepc[TeTa,

A.r.H., npooeccop Jlanruuu Bna4r,rntap Jleonap4oeu'r

@e4epamuoe focyAapcrBeuuoe 6ro4xeruoe o6pa3oBarenEHoe yqpexAeHlle

Bblculero o6pasoeauu-x <I4prylcnarl saqllou€lJrLr{lrfi ucc;ieAoearelscxnfi

TexHr.rqecKr,Ifi yHuBepcr4TerD.
KaSe4pa <<ConporurreHae MarepfiailoB rI crpol'ITeJlbHtul MexaHIrKa>.
664074,llpryrcrax o6racrb, r. llpry'rcr<, yn. JIepMoHroBa, A. 83.
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E-mail : info@.istu.edu
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