
OT3LIB OOI4UI4AIbHOTO O[rroHEHTA

Ha Ar{cceprallllrc Ocranoeuqa Kupulla BaAr4 Moefiqa dlpoexruponauv e

paqr{oHaJrbHo -reKcTypr4poBaHHr,rx o.trr4KpI{CTMJIUqeCKIIX UgAeIItft Ha ocHoBe

AByxypoBHeBoi,t crurucruqecrof MOAenr4 yrlpyfoBt3KonJlacrl',IqecKofo

4esoprr.rupoeanrrr), rpeAcTaBner.rHyro Ha cor{cKaHr{e y.{eHou cTeIIeHI4 KAHnvtraTa

susuxo-vareuaTi4qecKr4x HayK no cneqr4&'rbHocTu 7.2.2 - MateMaruqecKoe

MOAenlIpoBaHI4e, q cJIeHHbIe MeTOIbI Il ItOMllJieKCbI fIpOrpaMM

Oanofi v3 uaxtsefiuvx npo6lev coBpeMeuHofo Marep[&'IoBeAeHI4.s

flBrrnercn npoeKTIlpoBaHne SyutcqnoHaJIr,I{bIX MareplaaroB .4rs fi3roroBneHl4g

AeTa1eii U I(OHC'IpyKUI4fi C UarnryUUtlMI,I IIOKa3aTeJISMI4 KarIeCTBa 3KCIIJIyaTaqI4I{

($ynrqirouupoeanua) n 3aAaHHbIX ycJloBlrtx. Knrcueryro porb npu 3ToM lrrpaer

BHyrpeHHtt crpyrTypa, onpeAeJrtlouat MHori{e rQQexrurHrte csofrcrsa

MaTepr4a,ToB rz, Kar( cfieAcTniae, padouue xapar(TepucTr4r(r4 co3.{aBaeM[,Ix I43 HI4X

usxtelluit. BoguoNHOCrr ynpaBJrer{u{ rarofi cTpyxrypofi nocpe4c'rnoM pa3JII,lqHbIX

KOHTpOnr4pyeMbIx tep,laouexaHr'iuecnux sogAeficrel4fr cTaBr{T rlepeA

IIccJIeAoBaTeJIfiMI43a.4aqunpofHo3llpoBaHu,'Iliofll|1Mu3a1\V|4XapaKTepI4cTI4K

fOToBbIX usgetuit, nolyqaeMblx IIpI4 peaJII43aqIiI4 ItoHKpeTHbIX TeXHoJIOfuqeCKIlx

lpoueccoB LIX rpol{3BOACTBa. lloAo6nr'Ie Borlpochl Haxo.qtrct Ha crLIKe

MaTepr,ranoBeAeHr4r 14 MexaHr4Kr4 AeoopMr{pyeMofo TBepAoro TeIIa, v I4x peIIIeHIIe

He npeAcTaBJlterc.fl Bo3Mor(r$na 6eg fipl4BileqeHl4t a|rrrapara sNsuuecru-

opLIeHTr4pOBaHHOfO MaTeMaTl4r{ecKofo MoAenIIpoBaIII4fr V CfieU]?IAlI I4pOBaHH6IX

r{trcrerrHbrx MeTOAoB. B guccepraqtlu K.B. OC'ranOsuqa paccMaTpl4BaeTct

paLlfioHa,lI'HOe 'feKcrypIrpoBalII{e rI oJlt'I KpLrCTajrJlI4q eCKI4X v3trerufr9

u3rOTaB,'II4BaeMbrx MeToAaMI4 IIHTeHCIZBHOfi nltacTl4rlecKOfi leQOpUaUUn.

flparrrzuecxilri I4HTepec K TaKofo poAa 3a.4aqaM o6ycroBreH Heo6xoAl4Mocrblo

coBepueHcTBoBaHI4'cyU]ecTBy}oull4xI4co3/xaHuqHoBbIXTeXHolIoru{qecKI4X

oflepaql4fi, HaCTpOeTIHbIX Ha [poLl3Bo.4C'fBO r',I3Ae.IIUi C yryli ]eHHbrMl4

3KCrln!6T&Ill{OHHI'1M!l Cnofictsavfi. .{t',tccepraquonnal pa6oTa nocBtuleHa

L



pa3BI4Tr4rO MeTOAOB MaTeMaTr4qecKoro MoAeJrr4poBaHI4t Tpe6yeMbIX CBOICTB

Syunuuona,'rHblx Marep[aJlos u ug$eJruiL rr3 HI{x uro, 6eaycrionHo, tBJl{erct

aKTya"'IbHr'IM' .

Hay.rnan HoBrr3Ha pa6orbl Bxrtoqaer B ce6q:

- MareMaTliqecKylo [ocTaHoBKy 3a41ql].' ycraHoBleHI4S pe)K]'iMoB

AeOopMl4poBaHI4{ noJri{KprrcrMJrrrqecKofi 3aforoBKl4, O6ecne'rI4BaIoqHX

noryqeHl4e v3nelrr4fl c reKcrypofi, TraItJl) {[II4M o6pa3oM coorBercrByroqefi

npeAnoJIaraeMblM ycJIOBI{tM SKCrIIyaTal{I414;

_ BapI4aHT anfopt4TMoB rrricJleHr.tofi peaJII43arII4i{ KOHTaKTHbIX KpaeBbIX n

Har{aJIbHbIx yclOnUit AIt CKOpoCTHOii KBa3I4CTaTI4rlecKoii nOCTaHOBKIZ 3aAar{u

AesopMLipoBaHLIt rBepAof o rena;

- cnoco6 aAanTI4BHOfO Onpe,4eneHllt TeKc'IypHbIx napaMeTpoB Ha ocHoBe Izx

BKraAa B oTITITMaJII'HOCTb SyHKIIUOHI4pOBaHI4{ noryrraeMof o r{3AeJrI4t ;

- p$yJIbTaTbI, I'IJrJrlOCTpI4pylOUlI4e pa6oTy 3JIeMeHTOB ITpeAJIOX(eHHOfO

MaTeMaTl4qecKoro MoAeJrr4poBaHrrg, BKJIIOqat .4eMOHCTpaql{oHHblfr npl4Mep

perrreHrrr 3a!iasL\ floLrcKa pexr4Ma AeoopMr4poBaHr4r B rrpoqecce paBHoKaHaJIBHOfo

yfnoBoro npeccoBaHl4t An,I or) reHl4-fl 3neIrus. c rpe6yeMofi ynpyfofi

noAaTJII{BOCTI'IO Ha MaKpOypOBHe.

Teoperr.r.recrylo 3HaqnMocr[' pa6orbl cocraBJlter pa3BI4TI4e B He[ MeroAoB

onrLIMu3aul4I,I paUiroHanblloro reKcrypl4poBaHl4q. u34elfiIfr' Ha ocHoBe

MHOTOypoBHeBbIX MOAeneit yflpyfoB.[3KonJiacTl4qecKofo

non14Kpl{cTaJIJlOB.

AeOopMXpoBaHI4s

flpaxruuecxag 3Harrr.rMocrr, npeAcraBJreHa pa3pa6oraHHblMl4 B paMKax

flpeAJrolKeHFIbIX MeTOAIII{ npI4KJIaAHbIMLI npofpaMMaMl{ Ail{ IIIICJIeHHOTO aHaJII43a

u pelyrlr4poBaHHofo npeAcTaBreHr4q MoAenbHbix KpI{cTaJIJIOfpatbI4qecK}fx

TeKCTyp, a TaIoKe ux feHepaqnl4 no 3KCnepI4MeHTaJIbHbIM AaHHbIM.

Ha gocrorepuocrs rIoJIyqeHI{blx pe3yJrbraroB yKa3blBaror crpofo

6opMa,rusoeaHHtie IIocraI'IoBKI4 coorBercrByloull4x I{M 3a4a-l, a raKxe



y.{oBJleTBOpIITenbHOe COOTBeTCTBIIe BbIXOAHI'IX AaHHLIX TeCTOBbIX pacqeToB

r43BeCTHbIM 113 Jll4TepaTypbr SKcIIepI4MelITa,lLHbIM CBeAeHI4SM.

Crpyrcrypa pa6orst rr ocHoBHLIe HayqHLIe pe3yJlbrarbl.

.{uccepraqul Ir3Jlo}I(eHa ua 123 crpaHlil1ax u cocrollT I'I3 crII{cKa

corpaqeHufi, BBe.4eHu.f,, qerblpex rraB, 3aKJIroqeHI4t, cnncra qrznpyeuofi

Jrr4Teparypbr us 169 ualtuenolaHufi, a raKll{e npl4Jlo)I(eHi4t, cogepx<arqero 2

nonyrreHr-rbrx cBr4,{erelbu't Ba o pefl4crpal{I4rr IIporpaMM al.q 3BM AnropeQepar

Auccepra:1:l'u s norHofi Mepe orpall(aer ee coAepxaHl{e u IrMeer I4AeHTurIHyIo

rof r4rrecKyro crpyKTypy.

Bo BBe.4eIruI{ o6ocHonbtsaerc.t aKTyanlHocrb nr,r6paHnofi TeMbI' 14

olleHllBaercr crelreHb ee paspa6oraunocrn. Cranllc.s IIeJrb v 3a4a.ulz'

r4ccJre.qoBaHr4r, olll4cblBaerctt Mero,{o!'Iorl4rlecxas 6a:a pa6o'ru. llpunogxrcl

cBeAeHr4r o Hayvuofi HoBI43He, reoperu'recrofi u npar:ruuecxofi

3HaqriMocTrIX. (Doprrryllipytorc-f, ocHoBHbIe iroJloxeHrrt, BI'IHocI4MbIe Ha 3aIqXTy.

B nepEqfi-Ia!-g fipl{BoAI4TcrI o6uJarl nocraHoBxa 3aAaqu QynxuuoualrHo-

op14eHT14poBaHHoI'o npoerrhpouanur (3oor) fi3ne]irns, u3

noJrr4Kpr{crannnqecKoro Marepl4ar'1a. flp egnapzte:rrHo Aa}orc.fl ece Heo6xoAuMrre

onpeAeJreHrrr, B ToM rIfiCJIe OOCTaBJI'IOqUe OCllOBy MaTeMaTI4qeCKOrO afinapaTa

uccre_[oBaHI4q.

Bropaq rraea [ocBtrlleHa Qopvynupooxe MoAeJIu EIls onvaanvs

TexHoitof qecKl4x npoueccoB 4eQopuaqNonnoft o6pa6orrra

rroJlriKpr{cranJrrrqecrrix 3aforoBoK c )nreroM o6pasonauua reKcrypbl. Ilpueogxrca

KoHllerrryanbHarl 14 MareMarl4qecKat nocraHoBKI4 HaqanbHo-Kpaenofr sa4auu

14HTeHcrrBHoro ynpyfoBt3KonJracrl{qecnofo ,uef oplrl'ipoeaHI4t rBepAoro rela. llpu

3ToM paccMarpl4Baerct sgauNloAeiicrnue leQop'raupyeuoft garorosru c xecrKI4M

r4HcrpyMer{ToM, ocynlecrBntloqrau geQopul{poBaHl4e, To ecrb 3a4a'ua craBv'fcl

Kar( oAHocropoHHtt KoHTaKTHa-s. I'Icnoll,syerct cKopocruaa Qopuylu4poBKa

ypaBHeHus paBHoBecl,ls, B paMKax xoropofi Art qr{cJleHno peatmsaguu ycttouuit

KoHTaKTa n pa6ore npeArafaerct opurrzHalrilrtfi aJIfopI4TM. B poltl cl4creMbr



oflpeAeJrrrorlr4x cooTHolxeHl4i B 3aAaqe BLICTynaeT AByXypOBHeBat

cTaTr4cTr4qecKaJr yrlpyroBt3KonnacTl4r{ecKat MoAenb rIpeAcTaBVTeJIbHOrO

MaKpoo66eMa. rloJll4KpHcranra. O6pa3oBaHI4e reKcrypbl onricblBaercs sBHo - B

TepMr4Hax oplieHTalll4fi orAenbHo B3trbIX ItpI4craiIJIi4ToB. Mo.qelnporanue

4e$opiraraponanvs. npe4aapvrerbHo reKcrypr{poBaHuofo MarepI'IaJIa B TaKoM

noAXoAe rpe6yer 3anatus.I4x Haqa,'IblII'IX 3Ha,teHl4ft. [lu peurenul sToro Bonpoca

B Aucceprarlutl npeAJro)Ke]r uo nrtii alropnrM'f I4na Monre-Kapno, rlo3BoJItloull4fi

feHepr4poBarr, rpe6yevsre nrt6opxu opilenraqufi no I43BecrHbIM norlocHblM

Qurypau. O6ocHoeana I(oppeKTHocrb MeroAa, paccMorpeHbl I4JrJlIocrpI4pyIolI{I4e

npl{Mepbr efo ncnollL3oBaHut,

" B rpglEgE___Iralq orllrcblBaerct cnoco6 nocrpoeurrt fipocrpaHcrBa

TeKcrypHbrx napaMerpoB Alt KoHxperlr3aul4r4 nocraHoBltrt 3@O|I Iz nepexoAa K ee

snqr4crliremHofi pea,'II43auI4LL C qemrc ara 'tarJuLr pe4yquponannoil

napaMerpr.i3arluu (no cyruecrBy - TeKc'typH.o-KoMrIoHeHTHofo pasloxenrz-r) x

xapaKTepHr,rM Lnfl uccreAyeMoro npouecca geQopuliponanux reKcrypaM,

npor43Bo,{nrol t,p"4oopttenruai h4eirru$r.rxaqut nperrMytqecrBeuH!,Ix

opueHraqufi (rercrypuux xo*rnonenr), noryqaeMbrx B pe3yJrbrare npsMofo

Mo.[eJr]4poBa H H r aonycrl4Mbrx pexuMoB. {nl rroro nptiMeHtercr cneultaluHutfi

ailfopuTM, ocnonangr,Ifi Ha zuIacTepHoM aHaJII{3e B npocTpaHcTBe opileuraqufr

Kpr4craJrJll4qecKr4x peueroK. B rrase ralore o6cyrx,4aercs eaxHrrfi Bonpoc orIeHKV

3Haqr4MOCTrr noryqaeMblx Tel{cTypHblx napaMe'rpoB c rIo3rrIII4I4 ,lx BKJIaAa B

onrr{Marb[Iocrr QyHnuuourzpoBaH]lt co3AaBaeMofo I43Aeilrr.l.

9e'rsepr48 rlrale coAepx{I{T onI4caHI4e pa3pa6oraHsoro ar'Iropl4TMa petrleHLIt

3OOn. B KaqecrBe AeMollcrpaul4oHHoro flpltMepa paccMorpeHa ero pearu3aqi{s

Ha MoAeJIbHoM nprz6rnxrennu npoqecca paBHoKaI'IaJlLHof o yrnoBofo npeccoBaHI4t

c AByMfl npoxoAaMN, B Kol opoM onpenenflncfl peNrzu aeQopMr4poBaHrtt,

o6ecneqfisarcquil fioryrreHlie Marepl4a,qa c uaulraensruefi ynpyroft

rroAarJlr{Bocrbro B 3aAauI{oM I{a paBrIeHI{I4. B po.lttt onluMlr3rrpyeMof o fiapaMerpa

Bbrcry[an yroJr noBopora AeQoplalapyeraofi :aroroern BoKpyr ocl4 noAaqn nepeA



BTopbIM npoxoAoM. VcranoBjreHHrrii c nolrotlrro peAroxeHHofr MeroAIzKIr

onrriMyM oKa3arct 6lngruu K.qocrl{xrrMoMy ll I4ccreAyeMoM fipoqecce'

B 3aKJlIoqeHI4Iz rleper{I4cJleHbl ooHoBHbIe pe3yJlbrarbl 14 BrIBoII'I

Anccepral{I4oHHofo I4ccJreAoBaHI4t P*iovnpyorc{ I4TofI4 perrrenl4t 3aAarl'

IrocraB:reHHslx rfitt Aocr r{eHuq ueJlu pa6out - co3AaHl4fl (Ha 6ase

CTATI4CTI4I]ECKOU AByxypoBHeBofr KOHCTLlryrtrBHofr MO.4eJII4

ynpyfoBs3Ko[IracTrrqecKofo leoopunponanu{ flonI4KpIICTaJIJIa BbIqI4CJII?ITeJII'HO

ssQerrnnnoro rIoAXo.4a K peIIreHlIIo 3@Olb' ,{annyrc Ilerb Moxuo cql4Tarr'

Aocrr4rHyrofr.

3ameqanlrs n Borrpocr,I rro pa6ore:

1 . Bbrgrieaer Borrpoc flpeAcraBJIeHl4e rel{3opa Bl{xpt B r,urc (2'23)' Korrc

paccMarpr{Baer cfi cra1rlfl y[pyforo ge$opvnponaIr JI I(pHcraJIJIrira reH3op Buxpq'

B COoTBeTcTBr4 u c (2.24), coBnaAae r c aHTr4ct4MMerpnunofi coctasn,flIolueft

Tpaua[oHl4poBaHl'tofo rpaAI4eHTa cropocrl{. B qeM orJII'lr{I4e raKolo

[pe,qcraBJleHl4t reH3opa Buxpt or npeAcraBJleHr{t s zuge (2 '23)?

2. flpe4lorxeuuufi ueroA Moure-I{ap.no reHepaql'iu nrr6opolt opI4eHTaIIufr'

BOCnpori3BoAtIrII4X TeKCTypy B nonl4Kpl{CTarire, He no3BOJIter KoHTpOJrrIpoBarI>

pac[peAereHl{e pa3Mepa sepeu. lknecrHo, qro noAo6nas xapaKTepl4crrrra

c'rpynTypbr oKa3bIBaer cyulecrBeHHoe BJrI'i'lHI4e Ha MHOrr{e MexaHI4qecKI4e

csoircrea MaTepr4aJra Ha Ma(poypoBHe, a [oToMy ee BIOIIOIIeHUe B paccMoTpeHl{e

npeAcTallJl t el ct Ba)ltHblM.

3. Ilesas qacrb 3aKoHa nlracrl4rlecKoro rer{eHlrt flltraaAra (2'25) nr.merct

cuMMeTpLIrlHbIM Ter.r3opoM (u:xonlaclnuecxal cocTaBJltIrcnlat TeH3Opa

.qeoopNaauul1 cnopocru). lloueny n npanoft uaclru (2'25) crol'IT HBcrrMMerpur{Ha'I

EAAAA, a Ue ee C u trllr4erpl{rl Ha.fi COCTaBlltOular?

4. He .scHo orruqaercs lII4, rIpI4Be'4eHHarI Ha crp' 43-46 cucreua coorHorIleul4ft'

OnpeAentrcIlJat nOBeAeHI{e KpI{CTa!-IJlI4Ta Ha Me3oypOBHe' OT I43BOCTHLIX UOAeleft'

Eclu uMeerct orrl4r{I4e or IIpeALIAy (I4x MoAenefr, [pe.qJ1ox(eHHbIX

fl.B.TpyconsIu c coaBTopaMn, To HaAo 6tllo yxasaru B r{eM oHo cocrol4T'



5. B pasgeire "rogequo-gle,r.leHTHat pea:ri{3aIll4.l KoHTaKTHbIx KpaeBbIX ycloetlfi"
cKa3aHo:

"flycrr uucrenHoe perrreHrre zaxa'M (2.1)-(2.40) crpovnct B cKopocrtx'.." llpu
groM orcyrcreyer Qopuy:tl4poBKa rofo B qeM 3axnroqaerct 3aAarra, rrro

nOHI4MaeTCt no.q e€ peuelruetr (HeSanncuMo oT TOfO 6y Ier lu oHO qI4cJIeHHbIM

ulu uer) , Ka(r4e Her{3BecTHble rz e xaKoit frocJ'IeAoBaTeJT6HOCTIZ nOAJIeXaT

OTIDE,{CJICHI{IO.

6. B Ka.recree lpoqecca ge0opuaquonuofi o6pa6orxli 3afoToBKI,I I'IccJIeAoBaJIocb

MoAenr,Hoe npu6luxteuue AByx llpoxo,{oB paBHoKaHaJIbHoro npeccoBaHfig. nor'

nptrMbrMyfnoM,orII4CLIBaeMbIXaKTI{BHbIMr{CTaAIdtrMrlKUHeMaTUqecKofo
Harpylr(entlt c rocro.flnnblMl{ rpa,qrieHTaMu. He noulrno I43 KaKI4x yclonufi

3a.4auur{cb .(uaAHbIe pa3Jro)KeHl4t 3TI4 lpaAr{eHToB, npI{BeAeHHbre Ha crp. 101'

3an,rro.renue rro AI{ccepraIInn.

Pery,rsrarsr 4taccepr aquoH uofi pa6orr,r ony6ruxoeaHrr B,4ocraroquoM

qucre crarefi. Anrope$epar o'lpaxaer coAepxalllie rl4ccepral{I4lr. Telta pa6orn

coorBercrByer nac op'ty cfieqnallbHocrI4 L2.2 - MareNlaru recroe

MoAerr4poBaHr4e, qHcJIeHIlbIe nrer6lr'I ir ro,lanlexclt npofpaMM. Hanpanlenize

l.rgC,teAOnanr4ii: 1. PaSpa6orxa HOB;IX MaTeMaTI.iqeCKI4X MSTOAoB MOA9JIIIpOBaHI4I

o6r'exron v flBneHuir (Qnsuxo-'r.rarevrarrrr{ecKfi e naynil)

fluccepraryw trBfifrercl 3a]lepueuHl'rM nayvHo-ItealuSr{KauI4oHHbIM

nccJreAoBaHI{eM, B I(OTOpOM pelrleHa BA}KHef{ Ha){HO-TeXHI4qeCKarI 3a'4arra

paspa6orxu Mero.qoB MareMarl4qecKofo MoAenhpoBaH[t pauvoHaJlbHolo

Tercrypl4poBaHut noJll4KplrcrarlJll4qecl(ltx uzryemdt Ha ocHoBe lnyxypoeueloft

crarr4crrlqecxofi uoAe:rn yllpyfoBt3KonJracruqecKoro 4eQoprrauponaHnl.

Cvurato, qro Al{ccepralll4oHlla.fl pa6ora K.8.. Ocranosi4'{a

<llpOeXrUponaUge paqligHaJIbHO TeKC'rypI4poBaHHbIx IIOnI,{Kp}ICTaJIJII,Iq9CKI4X

usAervfr, Ha ocl{oBe rXByxypoBHeBoit crarncrw{ecrofr MoAeJII4

ynpyfoBr3KonJracTr.rqecr(ofo AeoopMfipoBaHr4rr) y.{oBJreTBopffe'r Tpe6oBaHI,ItM II.

9 dloloxenul o npI4cylI(AeHI{n yqeHLIX c'rerleHef)' yrBepx{.{eHHoro

nocraHoBrenlleu llpanureltcrna Poccuficrofi (De.4epaquu ot 24.09.2013 r. Ns



842' npeptxntlteMblM I( KaHAI4Aar.KI'IM AI4 cceprar{ LrflMt a ee aBTop 3acJryxr4Baer

'Ipv 
cyxAeHrrr yrenofi crerreH]r KaHAr'Aara susvt xo-uarernrarrrsecKr4 x HayK no

clellr4€tJrbHocrrz 1'2,2 - MarerraarraqecKoe MoAeJIUpoBaHHe, qr4cJreHHbre Mero.46l A
KOMnJreKcbr [pofpaMM.

O$uquanrnufi onnoneur,

AoKrop (pr43rrKo-MareMaruqecKr.rx Hayx (0I.02.04 - Mexaslrra gesopnaapyenroro

TBepAofo tera), npoQeccop xaSe4pu <Brr.{rzcrr4Ter6Ha, MexaHr4Ka u
MareMarr4Ka>, (DfBOy BO <Tynrcrraft rocy4apcr:nenn'fi yuuBepcr.rrer)),

300012, r. Tyna, rp. Jlenuna, 92, reJr. +7 (910) 70_40_375, e_mail:
markjn.nikrar.n @vandex. ru.

-Lt^,* /A.A. Mapxr.rH

f, Maprlru Arexcefi Anexcaugporfi.r, Aaro cofJracze Ha B*rroqe'r4 e cBor4x

ECPCOEAJIbHbIX AAHHbIX B AOKYMEHTbI, CB'3AEHbIC C SAqUrOi Tr,CCEPTAq|if,1

Ocrauosu.ra Kapulna Ba4air,rornva, u ux xatsueftLryro o6pa6otry.

./*-,- / A.A. Mapxun
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