
OT3bIB

oQr4rluarbuofo on[oHenTa o Al4cceprarluu Anrona IOpr,esu.ra -flHua
(AByXypoBHeBat MaTeMaTLIqecK€uI MoAeJIb,qJIt oIIucaHIIt Hey[pyforo

.4eQOpMrrpoBaHv.{ [oJrr,rKpr4cTalIJIoB: rrpr,rJroxeHfie K aH€urr]3y cJroxHoro

Harpyx{euuq B cJrfrae 6orururax fpaArzeHToB rrepeMerqeHr.rft ),
lpeAcraBneHHofi Ha corlcKaHr.te yu€Hofi crefieHv KaHAr,rAara Qzaur<o-

MareMarrrqecKr,rx HayK (cneqza.nruocrr 01.02.04 - MexaHr.rKa 4e$opnrzpyevoro
rBepAoro rera)

llocrpoenue rr arrecrarlur aAeKBarHbrx onpeAeJrrronlux cooruorrreHrr[ -

oAHa v3 BaxHefirrrr4x rr (BeqHbrx)) npo6neM MexaHrzKn 4e(f opuupyeir,roro rBepAoro
TeJra. B flocneAur4e trBa*Tpvt Aecfr'wlrertrs. HaprAy c rukrpoKr{M rrcrroJrb3oBaHr4 eM B
flpaKTrzqecKr.rx pacqeTax QeuoueHoloruqecKrrx MoAenefi Tr4[a reopr{rr rearenvrfl

Ha6rroAaercr aKTr.rBHrrfi r4HTepec K (bu3[.recKnM Teopr4.{M nracrr4irHocrr4. 3Tor

rlHTepec cBr3aH He roJrbKo c [orpe6HocrrMr4 HayKr.r (nonxrr Srasuxy rBJreHlrft

nJIacTIITIHOCTZ II B'3KOTIJTaCTI,ITIHOCTII; tpaMOTHO r.{C[OJIb3OBaTb 3TO IIOHIIMaHI,Ie

4lx 6oriee a.{eKBaTHoto orrncaP'vlg, [JracTl4qecKoro I4 B{3KolJIacTVqecKoro

4eQoprrauporaHr{r rroJrrr KpncraJrJrr4 qecKlix Marepu€rnoB Ha MaKpoypoBHe), Ho 14 c

norpe6HocrtMpl npaKTI4qecKrrMV - notBJIeHIreM HoBrIX Marepr4aroB I4 HoBbIx

rexuororuii, Tpe6yrorqlx uccJre.qoBaHl4t gBoJrroqvr4 Mr4KpocrpyKTypbr Marep[iura.

.{uccep:raqraoHHa;r pa6ora A.IO. -flnqa nocBrrqena anaJrusy, rrao4u$uraquu z
e$Sexrueuolay nprrMeueHnro ABy<ypoBHeBofi naarenraru.recxoii MoAenrr
Heylpyrofo AeQopMnpoBaHur MoHo- r.r [oJrrrKprrcT€LrrJrrrqecKr{x MaTeprr€uroB,

rlocrpoeHHofi Ha ocHoBe Qu:uuecroff Teopr4r.r ylpyroBq3KorrJracruiruocrr.r; gTvM

ollpeAeJrreTc{ aKTvu rbHocTb TeMbr .{IlccepTarluu.
Paccvarpznaenaar pa6ora BrroJrHe coorBercrByer xnarlrSrzraqr4oHHbrM

rpe6oaanurv - aBTop AeMoHcrpl4pyer ceo6o4noe BJraAeHue MareMarr{irecKltM

anflaparoM, Heo6xoAurr,rsru \rA aHurv3a reoMerpriqecKu ue,rnHefiusrx uo4e,refi

Marepv€r.JroB; yMeHr4e rpaMorno clpopvyruponarl u o6ocuoBarb npeAJrafaeMylo

uv uo4r.r(puxaqlrro AByxypoBHeBoft MoAeJrrr Heynpyroro noBeAeHur MoHo- rI

rroJrr{KprrcT€rnnurrecKr4 x MaTeprrurJroB; cnoco6nocrr pa:pa6orarr }r peaJrrl3oBaTb

a,'rroparM u4enruQur<aqr4v vcareryeMofr ir.ro4eru x flpoBecrrr c ]rcrroJrb3oBaul.IeM

sroii nao4erz pa.anoo6pa:Hlre Br.rpryanrHbre 3KcneprrMeHTbr AJrf o6ocnosaHl,Ls e€

aAeKBaTHOCTpT tr lJrfr npoBepKr4 BbrnoJrHr4MocTr.r [ocTyJraroB Teopun

ylpyroflJracTrrqecKrlx npoqeccoB.

,{rzccepraquonuax pa5ora cocrolzT t43 BBeAeHrrr, qerbrpex

3aK;rroqeuIl{ ri clrrcKa Jrureparypbr, HacqllTbrBaroqero 1 49 uauuenonauzfi .

IaB,



Bo BBeAeHLIu orMeqaerct uupoKoe npI{MeHeHI4 e rexHoJrorullecKl4x

rpoqeccoB, B Koropl'rx peaJrv3ye'tafr [HTeHcI'IBHat nJlacrzqecKarl 4eQopuaqua n

ycJIoBI,I'x cJIo)KHoro HarpyXeHII', II KpaTKo rlepeql/IcJlfloTc{ ocHoBHbIe BI{AbI

nao4e;reft, r4cnoJIE3yeMbIX AJI.g orrlcagut raKI'Ix 11poqeccoB; no4vepxuearorcx

AOCTOrrHcrBa TIOAXOAa (pa^rnrEnaeuoro B ToM ql4cre B HayqEoft IIKOJIe, K KOTOpot

nprrHaAJrexuT aBTop), ocHoBaHHOrO Ha MHOTOypOBHeBOM MOAeJrvrpOBAHLrV. Kpove

TOr.O, BO BBeAeHI,II KpaTKO fiepeqzcJlsroTc.t ocHoBHbIe xapaKTepl',Icrl,{Klt

Ar4oCeprarlr4oHHoft pa6oTbr - aKTyaJIbHOcrb reMaTI'IKII; {enb, 3aAaqlt n MeToAbI

vrcclireI)Baldvg5 HoBI{3Ha u [paKTl4qecKat 3HaqI4MocTb [oJIyqeHH[,Ix pe3yJIbTaToB'

nr4qHbrfi BKJTaA aBTOpa.

Co4epxaHrae Alrccepralll4oHHofi pa6orbl ecrecrBeHuo rlpeAcraBllrl B Br4Ae

AByx pa3AeJroB - [oAroroBI4reJIbHOro (ruaarr I n 2), BKJIIOqarcqero o6sop

JrrrTepaTypLr rr HeKoTopble (3aroToBKI4) AJI{ IlpeAJlafaeMoro aBTopoM BapI,IaHTa

MoreJrrr; u ocHoBHoro (rnaru 3 u 4)' BKJlroqaloqero orucaHl'Ie rr a}laJfir3

rrro4uQuqzpoeaunofi 4eyxyponueaoft Mo.qerI4 Heynpyroro geQopr'nlporaHux

MoHo- r.r [onuKpr4cTaJIJII,FIecKIIX MaTepI,IaJIOB, a TaKXe pe3yJIbTaTbI o6urapnux

qI4cJIeHHr,IX 9Kc[eprrMeHToB c Irc[oJrb3oBaHI4eM 9Toft MoAenu.

Haqano flepBofo pa3Aena (n. 1.1 - 1.3) nocsqqeHo KparKoMy II3JIo)KeHZK)

reoprrr4 yrpyrorJlacrl{r{ecKl4x rlpoqeccoB (Ty[n) A.A.I4,ruourusa Lr

o6cyN4euurO Bo3MoXHocTII BBeAeHut .UeBtTIlMepHbIX eBKJIIIAoBbIx npocTpaHcTB

natpxXeurnii rr AeOopMaIII4fi n c;ryvae I4CIIoJIb3OBaHI4fi HeCI4MMeTpI4qHbIX Mep

HarprxeHHoro LI AeoopMlrpoBaHHoro cocro{HI4fi (ero <saroroeKl'I> An{ BTOporo

pa:4ena). B He6onblroM n.1.4 [epequcreHo HecKoiIEKo BITAoB

seuouenolor[qecKl{x Teopufi IrJIaCTr4rrHOCTr4 I,I BbrCKa3aHO yTBepxAeHne o

nper4MyqecTBax oI,I3I,IqeCKUX TeOpI4fr IIJIaCTI4 qHOCTI4 IIO CpaBHeHI'Irc C HtrMr4.

oruerr1v' qTo Aanee r pa6ore noA oeHoMeHoJrorlrqecKrrMr.r MoAeIrMn aBTOp

o6rrqno rloApa3yMeBaer KoHKperHbIe BapI'IaHTbI TyfTn.

llo coAepxas[Io r.llaBr'r 1 (u anegeuua) ranaerorca cneAylolque 3aMerraHl4t'

O6:op uareuarrrqecKl{x uoAeneft I'I sKcnepI'IMeHT€uIbHbrx pa6or no cnoxHoMy

HaIDV)KeHIIIO I{3JIIaIIIHe JIaKOHI{qeH II HeIIOJIOH (ir,ra,rO CCTUOX Ha COBpeMeHHbIe

pa6oru). llpu conocraBJleHl,Iu $euorraeuolorl4qecKl4x a Su:ravecrux reopufi

nJraCTI4IIHocTI,I aBTop nopofi II3JIIIIIIHe npeyBenl{ql4BaeT cJIoXHocTI'I [OcTpOeHI4s I4

r.r4enruSuraquu uoAeleii $euonreuolorl4qecKllx no cpaBHeHI4Io c Qu3[qecKI'IMu

(crra. crp. 29, 30 u ap.).
ocHoBHbIx $u:rzuecrrzx reopuiO6:op [Jracrr4rrHocri,I (rlana 2)

rrpeACTaBneH fOpa3AO nOJIHee 14 o6CTOqTenbHee, qeM tf enOveuOlOruqegKllx' -

rrpoolexeHa I{CTopI{t pa3Btl'tnfl erux reOpUfi (or npOcrefrurux, He yTIIITI'IBaIoII[x

ylpyrlre Ae{bopMarlun u ynpoqHeHrre, Ao coBpeMeHHbrx); BbrnoJIHeH ArI II43

TrrrrI4qHbIX fI4fIOTe3, IIpI4HUMaeMbIX [pI4 I4X IIOCTpOeHI'II; ,4eTZInbHO paccMoTpeHbl



pa3rualHble [oAxoAr,r r< Soplrynuporre 3aKoHa yrtpoqHeHut (u:uenenur

Kpr{rvqecKrrx KacaTeJrbH6rx uanprxenufi I1pI,I HeyflpyroNa 4esopuzpoaauuu)'

o6ocuosblsaer AOCTOITHCTBa
. { ono l r r roo6c roq re lgHoaeropo6cyNAaeTaobocHoBb lBaeTAocTo l4Hc ' r . t s4

rnlrore3br yrlpoqHeHl4t (paseueaevoi B IrrKorle ll'B'Tpycona) n Sopve (2'19)'

:aAarorqefru3MeHeHI'IeKpurl4qecKl'rxKacareJlbHblxuanprxenltftgac'rerBKJIa'4a

piBnIIrIHLIx MexaHI'I3MoB n a44Iarueuofi soprvre; [pli 3TOM B KaqecTBe IrepBofo'

rJIaBHofo cJlafaeMoro v (2.19) peKoMeHAyercx 6pan' Bblpaxeulre' aH€urorutlHoe

xopouo I,I3BecrHoMy coornonenaro (2' 18)'

I lo na:naunorvry o6:opy MoxHo cAeJlarb cneAylorque gaMe'raHl4-t' Ma"{o

BHT4MaHUS yAeJIeHO BpeMeHHbrM Ss$exrau Ha MaKpoypoBHe flpll lIcloJIb3OBaHI'IU

Ha Me3oypoBue coorHorrenrlfi sqeronracrltilHocrr{ tuna (2'15)' CneAoeano 6u

6ollureBHuMaHII 'yAeJII4TbcoIIocTaBJIeHI,I IoIIoAxoAa'pa3Bl4BaeMoroBIIIKoIe

fI.B.Tpycosa, c ApyrllMrl' I'IAeiHo 6lraaxulrlt v ccJIeAoBaHII{MII'

B rrtase 2 nocle o6sopa cneAyer o6cyN4euue Bo[pocoB' HenocpeAcrBeHHo

Kacaroquxcr uccle4yeuofi IIM MoAeJI[. B n'2'3 aBTop' cOopMynI'IpoBaB npooJleMy

BbrAeJreHIrt xeasurnepAoro ABIrxeHI4{ KprrcrarnlrroB B rlpoqeccax I{HTEHCIlBHOTO

BbICK43bIBAET

B r.2.4 aaErcg.
rrJracrr4rrecKofo 4etfopunpoBaHfiq, -reTKo Il apryMeHTIzpoBaHHo

cBofi B3rntA na uau6olee ecrecrBellHblfi rIoAXoA K ee pe[reHrrlo'

rroJrHoe rr3JroxeHr4e (conponoN4aeuoe no4po6HbIMI4 o6ocHoBaHI4{MU) o6rqefi

crpyKrypbl 4nyxypoanerofi KOHCTITTyTITBHOI',I CTATT4 CTUqECKOII

yflpyfoBq3Koflracru'recKoft MoAeJII'I (rcrogy B HacrofirueM or3r'IBe IrclroJlrcyerct

6o.nee KoporKoe I{ [peAcraBJlfircqeecr HaM 6olee yAo6HbIM Ha3BaHue

(AByxypoBHeBax (uareuarrauecrcaa) MoAenb Heyrlpyroro 4eSopvraponaura;r>)' 3ro

oflrrcaHlre BKJrroqaeT orrpeAeJleHlle [peAcTaBqTelrnr,rx o6lEvroB Ha Me3OypoBHe

(or4enrnsrii rpuc:rannlt'r) v Ha MaKpoypoBHe(na6op KPl4crarruroB

rroJrllKpl,IcraJlnu'IecKufi arperar); no4po6uufi crII{coK ocHoBHbIx rulrore3;

AeraJIbHOe ollllcaHlre MOAenI'I Me3OypoBHt; I{CnOnr'3yeMbIe En'i orrl4caljr4fl

KuHeMaruKI4 ABI4xeHI4rI cl4creMbl KoopAI{Har; elr6op necuurraerpzvnoi

rlu4rzssepextuofi rvreprr cKopocrIl Ae$oplrnponaHnoro cocroturlr (r KaqecrBe

raxosoft 6ep€rcx lpaAIleHT orHocvreJlrHblx cropocrefi nepeveulenrafi); nu6op

BI4Aa onpeAen{rcnll4x ooornourenufi Ha Me3o- Ir MaKpoypoBue I1 MeroA Irx

corJIacoBaHI4{ Art [oJlyqeHuq 3aMKHyroii uarelra'ruqecrofi voAelu' Cne4yer

oco6onoguepKHyrb ,qroHaBcexgTar laxor I I4caHI ' I tMoAeJI I ' IaBTopr lb lTaerc f i

rrofcnl{Tb (o6ocuonam) $uanuecrnfi cMblcr floryqaeurrx cooruouresufi '

Bropofi pa3Aen pa6oru Haql4Haercf, c [ocJIeAoBareJILHoro 14

pa:nepuyroro I43JIoxeHI{t Bcex 3TarIoB l'to4r'r@nr<aqnz 4nyxyponHenoft

MaTeMaTIlrIecKoi MoAenI4, yxe aHoHcIlpoBaHHbIx B fJIaBe 2' 3ra uoAu0vna:qlzlfl

BKJrrOqaeT o6ocHosaHlle flepexoAa OT KJIacCI{qecxOfi sanl4cu 3aKoHa fyra (4U

cJlvqa{MaJIbIXrpaAI4eH'loBnepeuerqerrrlfi)rcxopocrrroftpelaxcaqr,Iorruofirpopue



(3.1) c q€rKuN{ yKa3aHrreM yclonufi raKoro nepexoAa; rrqarelr'nrrfi aHaJflI3

pa3ro)KeHus AB[XeHr,rq (nrr4eneurax raa:ureepAoro 4nraxeur.rx) Ha Me3oypoBHe c

aKTIIBHbIM aKIIeHTOM na sr.rau.recroM cMblcJre Bo3MOXHbIX BapIIaHTOB TaKoro

pa3noxeHr4r u na y4o6crne r4x lrcloJrr,3oBaHr4r npr4 IIocTpoeHI,Iu onpeAeJlsloulllx

coorno[reuuft; o6cyN4eUVe Bapr.raHToB BbrAeJIeHIIt XnaSUreepAoro ABI4XeHI4.[ Ha

MaKpoypoBHe c o6ocnosaHHLIM rIpeAroxeHI'IeM cBoero Bapr'IaHTa; Ha Me3oypoBHe

B pa3B}rTrre BLrloJrHeHHoro s 17.2.4 (o6ocnonannoro !) rrr6opa uu4u$$epenruoft

Mepbr cKopocru 4esoprr,raq ufi (2.45) orpeAeJreHr.re (ra o6t xclrenr.re $raerauecroro

cnrrrcla) TeH3Opa 4esoplraqzu nyreiu xoporaqaoHHoro uHTefp[poBaHux srofr

Mepbr cKopocrN 4esopvaqr{r4 u cooTBeTcTByronlee onpeAeJIeHI4e nerolouonrsofr

naeprr 4e$oprra aw HA MaKpoypoBHe (roxe c [o.rcHeHLIeM ee tpusuuecroro

cl{brcla). c ucno:DsosaHrreM npeABapI,rTeJrbHo BbrrroJrHeHHbIX <:aroroeor<> (n.1.2,

2.3, 3 .4) crporrTc{ iurropxTM, noSrolxrorqrlft peanll3oBaTb B BIlpTyaJIbHbIX

sKCneprlMeHTax xecTKoe (rlfirevaruuecxoe) uarpyNeHlle npeAcTaBI{TeJILHOTO

o6ldrraa - rroJrr{KprrcTaJrJruqecKofo arpefaTa - IIO [pOI43BOlsUOfr TpaeKTopuu

ge(foprtaqufi B coorBercrByloueM'4eBtruMepHoM rlpocrpaHcrBe (n'1'2)'

O6ocnosaHae gToro atlfopurua u o6cyNAeulre rofo' rar <pa6oraer> cxeMa

B3agMHbrx opr1enraqrafi crrcTeM KOOpAnHaT na6oparopuoii 14 II6,4BIIXH6IX (rUeSO- t'I

MaKpoypoBH{), vpe:nrruaftuo IroJre3HO He TOJTLKO AJrrI [poBeAeHLI{ BIIpTyaJ]I'HbIX

3KCnepr{MeHToB, HO rr 4nx parpa6orKrr [porpaMM peanbHblx gKCIIepI'IMeHToB I'I

<pac[rr.r$ponrr4)) r{x pe3yJrbraron. c eroii roqr<u 3peHI,If oTOI4JIO 6u npraeecru

HafJrtAHbIe rIpI4MepbI pa6orlr flocrpoenHoro aBTopoM zlnroplrrMa'

I4ccreAoeaHr.rx, vpe:euuaiiHo BaxHr,re Am aTTecralll{u pa:pa6oranHofi aBropoM

MOAeJII4, npeAcTaBJIeHbr B 3aKJITOTII',ITeJIbHO'{ rJIaBe

aJrroplrrMa .IucreHHofi peaJrl43aul4lr MoAeJII{ np?I

Hafpyxenlr.f, npeAcraBlrreJlbHoro varpoo6t'€va;

rlAeHrI,I(bLIKauI4I4 rlapaMerpoB MoAeJII4 u ee peureuue Ha nplrMepe

MarepvaJra (cr. a5) flpr{ a[puopr4 r{acTrrqHo t43BecrHoM ua6ope napaMeTpoB;

AeMoHcTpaIIut aAeKBarHocTI'I MOAeJII4 Ha npl,IMepe ofiucAHtlf- pesylr'raroe

3KcrIepI4MeHToB rro (Beepy)) ABy3BeHHLIX TpaeKToplrf 4eSopvaqui (ruurx);

opi{fr4H€urbHtle I4 oqegb 6ora'rue rro pa3HooOpa3I'IIo r1o1yqegHblx pe3ynbraToB

Brrprya-,Il6Hr,Ie sKcnepI4MeHTbI rlo cJIoxHbIM TpaeKTopl',uu 4e$opllaqui n clyvae

6olrurrzx fpaAr{eHToB nepeuefi1enraii, oco6euno I4HTepecHI'Ie no goa\4oxHofi

TpaKTOBKe 3BOJIIOIII4IT CTpyKTypbI pa3Bl1lTldfl TeKCTypbI It rlo BbI[oJIHeHuIo

[ocTyJlaTa rz3oTporrrrr4 A.A.I4nuoIruHa (KaK rrpn Manblx, TaK I4 IIpI1 6bnrruux

fpaArreHTax lepeuerqeuufi). 3arraeruu, qro Ant 3aAasr4 o6 rz4eH'rrQzxaquu

MOAenrr xoTeJrocb 6r,r zvre.rr oTBeTbr Ha Bollpocbl o TOM, BO3MOIKHa JIII [OnHarI (I1o

BCeM Marepr.raJlbHblM KOHCTaHralt) n4eurz s vKar\trfr MoAenI4, KaKOB MI4HI4Ma,'Irurrfr

4. 3ro [oJIHoe orrucaHve

aHutv3e (npou:nonrnoro)

o6cyx4eulle 3aAarru o6

KOHKperHoro



o6:sdilr 6asosoro gKcrrepuMeHTa r{ rolry no4o6nrre. 3ro 3aMeqanrre Mox{Ho

paccMarprrBarr KaK [oxeJIaHI{e aBTopy s .qamHefineft pa6ore.

B rr3JroxeHHbrx BbIIrre uccJle,uoBaHl{tx aBTopa Ha} {H}'Io noBI,I3ny

npeAcraBn{roT opvfu]Hanb:':rafl uoAusuraqr.rx cyqecTB}'Ioqefi gnlxyponneaoft

rrrareuauqecxofr MoAeJII{ yflpyroBf,3KonJlacrrrtluocrLl c ucrIoJIb3oBaHlIeM

Hecr.rMMerprirrHbrx Mep cKopocrrl Ir3MeHeHIrrI AeQopMI4poBaHHoro cocrotHlr{ u

4e$opvaqrau, a raKxe HoBoro cnoco6a pa3JloxeHlrq ABITxeHI,I{ Ha KBa3urBepAoe

(cna:anHoe Ha Me3oypoBHe c Kplrcr€urJrrfiecxoft peurerxofi) u 4eQopuaqr,tonuoe

Ha Me3o- 14 MaKpo)?oBHe c e(ftfexrzrHblM rIpI4MeHeHIreM Ha o6oux Iraaclrra6nrrx

ypoBHrx cfleurr€urr,Ho eseA€HHofi nogrraNuoii cr4creMbl Kooprl]Har; pa:pa6orxa u

pe€rru3arl[q arrfopr,rrMa HaxoxAeHWI TpaeKToplrv .4eQopnraqzz n :ra6oparopnofi

cucreMe KoopArrHar, coorBercrByrorqeft nporasronruoft rpaexroprlu, sa4auHofr a

uognraNnoft crrcreMe KoopArlHar; a:rrecralll4t MoAeJIIT no pe3yJlbraraM HarypHblx

sKcrreprrMenTon (npN uamrx tpaAl4euTax neperraelqenufi); uponepxa BbIrIo.IIHeHIrt

locryJrara rr3orponuu B Bl4pry€rnbHbrx sKcrleprrMeHTax npu 6onrruux rpaAzeuTax

uepeverqenuft.

.IlocrosepHocru [oJrf{eHHbIX aBTopoM pe3yJlbraroB o6ecneqr.rsae:rcs

rrcrroJrb3oBaHrrela o6ocuosaHHbx rlrnore3 npI,I fiocrpoeHrala rr,ro4uif uqupoaanuofi

MareMarr4qecKofi vogeru, [pIrMeHeHfieM crporux MareMarl4rlecK[x MeroAoB,

nposeproft cxoAr{Mocru a ycrofi vunocrl4 peIrIeHI,It B lIIrcJIeHHbIx 3KcneplrMeHTax,

rrpr4eMJreMbrM cooTBeTcTBrleM pe3yJIbTaToB BI4pTyaJIbHbIx I4 HaTypHEIX

3KcrrepuMeHToB p.nr cnpafl MaJTLIX rpaAIreHToB neperuerqeHzfi .

llpar<rurqecr<ax gnaquuocrr pa6oru cocrol4T B ToM, vro pa,:pa6oraHHylo

MOAeJrb MOXHO HeIOCpeACTBeHHO t4 CTIOJIb3OBaTL nnfr AHaJrr43A TIpOqeCCOB

Hafpy)r(eHrr{ Ma"tepr{ura IIo IpoIr3BoJIEHbIM TpaeKTOpu sM

(taaasaevsrx B TepMuHax no,[er4Ntlofi ct creN4 bt I{oopAHHar)

rpaArreHTax nepeuerqenuft; c 14cIroJIb3oBaHI,IeM pa:pa6oraHnoro

nporpaMM Bo3MoxHo pellreHlle KpaeBblx 3aAaq Arf, y[pyroB{3KonJIacTI4secKI,IX

MaTeprr€uroB.

Pa6ora learwtcaua vdrruM, tcHbIM t3bIKoM; ona [poI43BoAI,IT xoponee

BneqarJreHrre crpeMJleHrreM aBTopa o6ocuonarl flpeAnaraeMble fllrlore3bl It

Bbr.scHurr, Su:uuecxufi cMbIcJI [onyqaeMLlx pe3ynbraroB. llouralro y]Ke

cAeJraHubrx Bbrlre 3aMeLraHLIft 3aMeruM eIrle, qro HeKoropble Spasu n pa6ore,

KacaroIIIIIect OCHOMEHOJIOTIqECKIIX rrro4e.nefr, HAIIUCAHbI Ll3JIIIIIIHe

6eganenrqquoHHo.

Anrope(pepar [paBI,IJrbHo 14 AocrarorlHo noJrHo orpaxaer coAepxaHlre

Ar.rcceprarluz. OcnosHrre pe3ynrTarbl Ancceprallpl4 orpaxeHbl n 13 ny6nllxaquxx

rrpr4

ge(popnraquft

6onrrunx
KOMNJICKCA

aBropa, rl3 Hrrx 8 n xypuanax, peKoMeHAoBanssrx BAK P@.



Oqenlrnax paccMarpr4 BaeMyro pa6ory B rIeJroM, cqrrraro, qro oHa
rrpeAcraBJr{er co6oft 3aKoHqeHHoe HarrHoe v ccJre.4oBaHr{ e, KOTOpOe BHOCr.rr
gaverurrfi BKJIaT B Teopruo ABy(ypoBHeBErX MareMarl,rqecKl/tx Mo.{eneft
Heylpyroro 4e(popnanpoaaru4r rroJr[Kpt4crErJur]rqecKrrx Marepr{iuroB; o6na4aer
aecounennofi nay roft nonr.rgnof I4 Moxer 6lrTb ucuorr,:oBaHa AJrr rrpoBeAeHr.rt
Br{pryuurbH6rx gKc[eprrMeHToB rro pa3Hoo6pa-anrru [porpaMMaM CJrOX(HOrO
HarpyxeHrlrs; yAoBreTBop_{er rpe6onanr.rru, [pe.4brBJrreM6rM BAK po K
,qficcepTar{urM Ha cor{cKaHr,re yv€uoft cre[eHr,r KaHAuAara 6zguxo-
MareMarr4rrecK[x HayK rro cneqllaJrEHocrz 01.02.04 - MexaHr,rKa 4e(popur.rpyenaoro
TBepAofo reJra, a aBTop Ar4ccepragr.ru firq Aurou IOpreB[q 3acryx[Baer
lpucyxAeHr.rr euy ucr<ouofi yr€uoft creleHr,r.

O$rqualrutrir onnonesr;
3aregyrorqvi na6oparopueii ynpyrocrr4
I,ICCJTeAOBaTeJIECKO|O IIHCTLITyTA MeXaH[KI{
rocyAapcrBeunrrft ynznepcurer lrueurz M. B.
nayr<, npoQeccop

4A"u/4(P.ABacn'Baczu Py4onrQ Anexceeerv

floqroerrfi aapec: 179792, Mocrna, Mlruypuncxnfi npocnerr, 4ou l, HIII4
vexanurcu MfV
Tene$on : 8(495)939-3 1 -27, E-mall: common@imec.msu.ru
28 vap'ra2016 r.
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