
OT3bIB
o Q uqv anbHoro o[[oHeHT a Ha ilvc ceprarlkr oHnyro p a6 ory

3nep ena Hurona.s Au4p een Lr,ua Ha reMy <<Mo4 enupoB aHLr e o.{HoMepHbrx

HecTarlr4 oHapHbrx MexaHoAr.ro Sy: uo nHbrx rpo qec coB B

MHO|OKOMTTOHeHTHbIX IIUIpIHApI{qeCKUX TeJraX)), [peACTaBneHHyrO Ha COrrCKaHVre

yrenofi crerIeHLI KaHALIAaTa SIasur<o-MareMaruqecKr,rx HayK rro c[eqr4aJrbHocrrr

l..1 .8 - <<Mexaurarca 4e$opMr4pyeMoro rBepAoro reJra)

L. Crpyrrypa u oQoprvr.rreHrre Aucceprarlnr.

,{uccepraqug cocrorlT tI3 BBe4eHkIt, rrerblpex fJIaB, 3aKrroqeHurfl,, crrvrcKa

LIcrIoJIb3oBaHHbIX rIcroqHI4KoB I43 I23 uautvtenonaHzfi r.r coAeplKur 122 crpaHr,rrlbr

reKcra, BKJrroqa{ 52 pucynKa vr oAHy ra6luqy. llo crpyrrype u o$opnaneHr,rro

AI{ccepraIILT-l pr anrope$epar Ar{cceprarlux coorBercrByror ycraHoBneHHbrM

Tpe0oBaHurrM.

Bo BBeAeHHLt pacKpblTbl Bce ocHoBHbIe cocraBJrrrou{fle Ar4cceprarlr{tl

(peQepar, coAep)Kankre rro rJraBaM, IIeJrb, aKTyaJrbHocrb, MeroAbr, HayqHat

HOBLI3Ha, IIpaKTHqeQKafl 3HaqZMOCTb, AOCTOB9pHOCTb, OCHOBHbIe IIOJIO)KeHU',

BbrHoclrMbre Ha 3arrlrrry, aupo6aqux pa6oru u rry6turcarrykr).

ConpeueHHoe cocrosul4e LrccneAoBarruit rro reMe Ar{cceprarlr{rur

npoaHaJII{3I{poBaHo B pa:4ere 1 .1, KoHcrarlrpoBaHo orcyrcrBr4e 3aMKHyrbrx

peruenzfi HecraIIuoHapHbIX 3aAaq cBr3aHHbrx ypaBHenzfi uexanoau$Sysvrur Arrfl

III4nI,IHApIaqecKux o6.nactefi, LIMeIouIax ruupoKrle rrpaKTr4qecKze [pr{Jro)Kenv-s. B
pa3AeJIe 1.2 c$opuynLrpoBaHbr cBfl3aHHbre nunefinrre ypaBnoatrs. arE$Syszz
KoMnoHeHr B yrlpyroM reJle c yqeroM reu3opHocru ros$$uquenron auS$ysr4vr kr

peJlaKcaquI,r noroKoB KoMnoHeHr. Koe$Snqr{eHTbr o6reunoro pacuprpeHLrt

cpeAbl rlprl I{3MeHeHLII4 KoHIIeHTpar\vu KoMrroHeHT cJryx{ar rcosQ$raqlreHTaMra

cBf,3HocTLI ypanHenrafi. B pa3AeJIe 1.3 sTLr ypaBHeHlr.rr 3a[rrcaHbr

qunlrH.qprl.recrcofi cucreMe KoopAraHar c yqeroM HeKoropbrx orpaHu'renuir

B

HA

cl4MMerpLrro runefinrrx Qzsu.recKLTX cnoftcrn, a raK)Ke o6e:pasvrepeHbr. B pas4ene

1,.4 3arIZcaHbI qerblpe rvlrra rpaHrrrrrHbrx ycnoBuit . Ans c[JroruHoro yr [oJroro

rIHJrLrHApoB. B pa3Aene 1.5 orrncaH MeroA cBeAeHr{rr

rpanuunofi 3a4a'v.v K perrreHr4ro BcrroMorarenrnofi

oproroHanumrfi 6asuc co6crnennux Synxqufi .

B pa":4ene 2.1 AJrf, BcrroMorareJrbnofi sa,4aur4, coorBercrByroqefi ocnosHofi

3a,qaqe c Kax{AbrM TLrnoM lpaHlrqHbrx ycnonufi, olpeAeneH $ynr-q^nonalrnrrfi
Orhen Eoxytueura!fi ouHoro

o6ecne'leHnn MAl4
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6azuc BMecre c rpaHcrIeHAeHTHbrM ypaBHeHLreM An.a orpeAeneHllt co6crseHHrrx

zHaqenuir. B par4erc 2.2 rroKzBaHa oproroH€ulbHocrb groro 6azuca Anf, Kax{Aoro

TLrila rpaHr{qHbrx ycnoBLrfi. B pa:aene 2.3 rpoeqnpoBaHl4eM ypaBHeHnir zagauu ua

gJreMeHTbr oproroH€rJrbHbrx 6a:ucoe repBble 3anucaHbl B cta6ofi $oprrae. B

pa3Aene 2.4 ocyu{ecrBneH npe4enrnrrfi [epexoA K 3aAaqe Anfl c[JroluHoro

qr{nLrHApa.

B p€BAene 3.1 perueHr{e na.{amHofi 3a4a'ukr upeAcraBJleHo c

LrcrroJrb3oBanr4eM lpauuqHbrx u o6reMHbIX SyHrqIafi fpuna, AJI{ Haxo)KAeHLIfl

Koropbrx B pa3Aenax 3.2, 3.3 K ypaBHeHr4rM npxMeHeHo npeo6pa3oBaHue Jlatnaca

no BpeMenHofi KoopALTHare. B pa:4erc 3.4 Aaerct peureHl{e oAsofi I'I3 rpaHI4qHbIX

3aAarr Anr crrnoruuoro qr4JrlrHApa c ucnoJlb3oBaHkIeM pelrreHvrfl 3a4arrkr Illrypnra -
JIvrynul;rrrn AJIx BcnoMoraTelrnofi 3aqa'tn. B pa3Aene 3.5, 3.6 cAeJIaHbI

npeAenbHbre [epexoAbr K MoAenr{ 6es yrera penaKcarJvru rloroKoB KoMfIoHeHT,

HecBr3aHnofi uoAerrv u crarluoHapHbrM rpoqeccaM. B pasaene 3.7 [oryqeHHble

cooTHorueHkrfl rlpr,rMeHeHbr An'I perxeHr,rr 3aAaq c rpaHLIqHbIMrI Ia o6reuHbIMLI

BO3MyIrIeIlVrflM.Vr p aBHO BeCHOf O CO CTO'HLI q.

B rnase 4 sce rro roMy )Ke aJrroprrrMy rrpo,qenaHo An-a 3a4a'v., rocraBJIeHHbIX

AJrr rronofo IILIILTHApa.

B gaurc.{ eqvrvr [pocyMMtlpoBaHbl BbIBo.qbI no pa6 ore.

2. ArcryaJrbnocrb reM bI Arrcceprallu n.

Irlsyrenue Hecrarlr4oHapHbrx [poqeccoB c LIc[onb3oBaHI4eM cBt3aHHbIX

ypaaneunfi yrpyrocrr{ vr gu$$y:uz flBrrflercfl. arryarlrnofi nayvnofi zagaueir,,

pe3yJrbrarbr perueHr{.tr roropofi cJreAyer rIpLIHI4Marb Bo BHI{MaHIde npn

r4ccneAoBaHvwr 3aAaar rrJra3MeHHofi zoHnofi uuuranrallvrv Marepl4anon, la:epnoft
y4apnofi o6pa6orru, HaBoAopalKvrBanr4fl, MerarrLIqecKLIX roHcrpyrqnfi,

flpoqeccoB co3AaHns, v3ileIrurfi rrrnrcpogJreKTpoHl4Kll. B iuareuarurlecKofi uo4ella

r4crronb3yrorcr o6o6ulenHbre ypaBHeHr4t aIa$Syeuv, yqvrrbrBaroql4e reH3opHble

ros$Qnqr4eHTbr araQ$ysnu n KoHerrHbre BpeMeHa peJlaKcal{uu rloroKoB

KoMrroHeHT. Arqenr B pa6ore cAeJraH Ha rronfleHl{z 3aMKHyrbIX perueuufr

pa3rLTqHbIX OCeCI4MMeTpUTIHbIX KpaeBbrx 3aAarr Anfl rranefiHux ypanueuufi c

ros$SaqkreHraMn, rro3BoJIflIOIqUX rIOHtTb [pOTeKaHLIe

HarrzlrlLHbrx Bo3MytrI e:auit B 3aBV cIlMocrLI orpacnpocrpaHeHl{rI

3. TeoperuqecKlre pe3yJrbrarbl Arrccepralluu u nx Hayrruas HoBr{3Ha.

AaHo perueHHe B KBaApaTypax 3aAaq pacnpocTpaHeEvrs. HecTaIIuoHapHbIX

HaqzurbHbrx Bo3Myrrlerruit B cBs3aHHofi cucreue runefinblx ypaBHenuit araQ$ysnn

TIOCTO'HHbIMUI

3aKoHoMepnocrefi

rrapaMerpoB.



kr Aurlaavrr4KLr ylpyrofi cpeArr. PaccnorpeHbl 3a4aril4 Ant crIJIoIuHoro 14 lloJroro

rILrnr{HApoB B ocecLTMMerpLlqecKofi rrocraHoBKe c pa3nuqHblMl4 lpaHLIqHbIMI,l

ycJroBlr-f,Mr{. ZcnomsoBana o6o6rleHHas MoAenb 4n$$y:rara, yqllrblBalotrla-f,

,1 reH3 opHbre roe Q Sr,rqueHTbr ara Q Qysu 14 Lr Ko HeqHbI e Bp eMeH a p eJI aK caIJtrrz, rI oro KoB

KOMTIOHEHT. 3aencuMocrb perxeHr{r or BpeMeHLr 3arrvrcaHa c HcrIoJIb3oBaHI4eM

fplrna, A AJIf, IIpeAcTaBJleHvrfl. 3aBI4oI,IMOCTLI OT KoOpAlIHaTbI$ynrcqufi
LrcrroJrb3oBaHbr pa3JroxeHr{r ro co6crnenHuu SynKIII4f,M yrpyroAl4S$y:uonHoro

o[eparopa Arrfl rroAxoArrqux rpaHlrqHblx ycronufi, o6ecue.{uBarcIqux

punperllrMocrb 3a4arrvr lllrypvra fluyeutnx. ,,{annrrfi MeroA no3BoJII4Jr

BbrrroJrHHTr o6paruoe upeo6pa3oBaHr4e Jlauraca rro BpeMeHIz AJI.n Haxo]K.qeHlzt

.f,BHoro BLrAa Synrqufi fpuna. 3ro upe4craBr.serc.l rJraBHbIM HoBbIM HayrrHbIM

AocrtDr(eHLreM pa6orrr, Aaroqr'rM r{HcrpyMeHT Anfl rlccJleAoBaHr4fl

3aKoHoMepnocrefi pacnpocrpalenkrfl, Haq€uIbHbIX nosuytqenufi Ha pa3nI4qHbIX

rrpocrpaHcrBeHHbrx 14 BpeMeHHbrx Macllra6ax B 3aBr4cvrMocrll or QzsvIvecKl4x

rrapaMerpoB MoAeJru. Sru pe3ynbrarbr yKa3aHbI B AllcceprarJvrv u anropeQepare B

KarI ecrBe o cHoBHbIX rroJloxteuufi , nltuo cI4MbIX Ha 3 aIrILITy.

4. IlparcurqecKafl 3Ha qlr Mocrb p e3yJrbraroB AI{ cce pra llrlr.
flolyveunue aHarvrrr4rtecKlre pe[reHlrq HecraIII4oHapHbIX lHnefiurrx

Kpap.Ebtx 3aAaq Anr cBr3aHHbrx ypaBHeHr{fi au$$ysvrur B yrlpyroM reJle Moryr

6uru":.r{c[oJrb3oBaHbr Ans. Lr3yrreHprr unasuennof uonnofr I4MnnaHTaIIVZ

MarepLTuuroB, Jra3epHofi yaapHofi o6pa6orru, HaBoAopax(vrBanr4fl. MeralrLIqecKLIX

KoHcrpyKrJkrir, lpoqeccoB co3Aanvrfl. us4enun MI,IKpogneKTpoHLIKtI B IrrI4poKoM

Avana3oHe r{3 M e H e Hufl . xap aKTep H bIX Bpe Me H z Nd ac rrrr a6 o s.

5. ,{ocronepHocrb p$yJrbraroB Al{ccepralluu. Arr^ pelueHl4t

HecrarluouapHbrx lunefinux KpaeBbrx 3aAaq ArIt cBt3aHHbIX ypanueuufi

aussyszu B yrrpyroM reJre ucrroJrb3oBaHbr anpodnpoBaHHble MeroAbI

MareMarr{.{ecrofi {vsurn. flpe4enrnbrMra IIepexoAaMH vcTaHoBneHo

coorBercrBr{e [onyqeHHbrx peruereuit vtccleAoBaHHblM paHee rIacrHbIM clyqaf,M

ypaBHeHHfi 6eg frera penaKcarlr{r{ rroroKoB KoM[oHeHT, HecBt3aHnofi uoAelrvr Lr

ctaIUOfiapsofi 3aAaqe. Bce neo6xoAutr.lrre ar.aIILrTvIrIecKI{e

Bbrr{oJrHeHbr c nppIMeHeHIreM KoMrlblorepHofi atre6prr,

MLrHLrMIr3rIpoBaHa BepoflTHocrb Bo3MoxHbIX ouru6oK.

[peo0pa3oBaH'u[.

onaroAapr rreMy

6. Anpo6aqna pa6orrr. ,{nccepraquoHHat pa6ora H.A. 3nepena B

4ocrarounofi Mepe ouy6luroBaHa vr aupo6upoBaHa. OcHosHrte rorox{eHl{-s

pa6orrr ouy6luroBaHbr B rr.rrrrr perleH3r{pyeMblx HafIHbIX xypHaJlax,

peSepnpyeMbrx MexqyuapoAHbrMr.r 1asaNru qrrrlrpoBaHlzf,, 6omrunncrso I43

Koropbrx peKoMeHAoBaHo BAK Anfl ny6luraqnu pe3ynbraroB rlo rpyure



crrerlHarrbHocTefi, BKrroqaroqefi MexaHr4Ky AeoopMr4pyeMofo TBepAofo TeJra, ilo

$ueuxo-uareMarnrrecKr4M HayKaM. Pa6ora AoKnaAbrBaJracb Ha AByx AecrrKax
MexgyHapoAHbrx vr Bcepoccuficrux ron$epenqzfi ro upo$uruo MexaHI4KI{ LI

MaTeMaTlrqecKofo MoAeJILIpoBaHkrfl..

7. Bonpocbr r{ 3aMeqanrrfl rro coAepxanr.rro pa6oru.
1. B pas.{eJrax 3 u 4 He cKa3aHo, cKoJrbKo qJreHoB prAoB paccMarpr4BaJrocb

Anf, rpeAcraBJrenLrr SyHxqrafi Y00,Y0r 14 He npr,rBeAeHbr gJreMeHTbr cneKrpd 1,
yB?rAerb Koropbre 6uro 6rr se Jrr{rrrHr{M Anf, [poMexyror{Horo KoHTpolq.

2. Oruerzu, rrro BcrroMorareJrbHat KpaeBzul ga4a.ua B fJIaBax 3 Lr 4,

orBeqarcqa.f, ycnoBl{Io cn=|, coorBercrByer HecxI4MaeMoMy reny..{auHrrfi

rrpeAeJrbHrrfi crryuafi rarxe npeAcraBJr.rrer r4HTepec c roqKrl 3peHur rrporeKaHut

auQSy:uoHHbrx npoqeccoB B noAo6urrx ycnoBrzsx. Karuuu KarIecrBeHHbIMI4

oco6enno cr flvrpr grn rrpoqeccbr o6naAaror?

3. MoNno nuy6egurlocfl, uro upoQrrJru Bo3Myqennfi KoHrIeHTpaL\prv mo6ofi

nz$Qynlupyrorqefi KoMrroHeHrbr Ha pr4cyHKax ruas 3 u 4 y4owrerBop{ror 3aKoHy

ee coxpaHeurax (n reJre 14 oKpyx{arouleM rrpocrpaHcrBe)? 3ro MorJro 6rr uoti,ro.{r

arrocrepuopHoMy KoHTponlo KoppeKTHocrH rlonyqeHHrx perueuuft .

4.8 rJraBax 3 kr 4 He xBaraer cr4creMarr{qHocru r4ccJre.rloBaHvrfl

oco6ennocrefi lporeKaHrar HecrarluoHapHbrx npoqeccoB Ha pa3nrlqHbrx

npocrpaHcrBeHHblx I{ BpeMeHHbrx Macura6ax. Eruo 6u qerecoo6pa:Ho r.r3yrrr{Tb

rIoBeAeHLIe peruenzfi B orBer Ha na.ranrHrrfi ll-o6pa:Hufi rzMlyJrbc

Surccuponannofi MorrlHocru, Ho c pa3nnqHbrMr,r 3HaqeHkrrMlr aMilnr{TyAbr vr

AnvrenbHocrrr, Ha pa3Jrr4qHbrx'ruacmra6ax KoopAlrHarbr. Bepoxuro, [oryqeHHbre

peIueHI4rI He npncrloco6neHrr Anr Bocupolr3BeAeHr,rf, perxeHr4-fl B rrrr4poKoM

Auana3oHe Lr3MeHenuft npelteunofi r{ npocrpaHcrBeHHofi xoopAvrHar, AJrr rlero

rlerg-poo6pa3Ho

pa3perrreHHeM.

LrcuoJrb3oBarb SynrquoHaJrbHbre 6uzucs c rrepeMeHHbrM

Oruernu, rrro gTa oco6eHHocu xapaKTepHa rrMeHHo Anr
cBfl3aHHbIX [poqeccon 4uSQy3krur n 4eQopuupyeMoM reJre, LrMeroqrrx crrJrbHo

pa3nLTqarcrluecr xapaKTepHbre BpeMeHa.

BrrcKa:aHHrre 3aMer{aHl4t He craB-flT rIo.II

/{HCCepTaI{Vpr, BbrHOCr4Mbre Ha 3arrIHTy.

8. 3aK.nrc.reHr{e rro Ar{ccepraunu.

coMHeHr,re pe3ynbTaTbr

Oqenueas pa6ory B rIeJroM, crrr{Taro, qro ,4r4cceprarlr{oHuax pa1ora 3eepena

Hurolas AHgpeenuqa Ha reMy <<MoAerupoBaHr{e oAHoMepHbrx HecrarluoHapHbrx

MexaHoAn$$y:uoHnux npoqeccoB B MHoroKoMrroHeHTHbrx rlranr,rHApr4rrecKux

TeJIax>, npeAcraBJIeHH€uI Ha concKaHrae yueHofi crerreHr4 KaHAr4Aara Qu:uro-
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MaTeMaTI{qecKLrx HayK, rBJrreTcf, 3aBepIxeHHbIM Hayr{HbIM I4ccneAoBaHHeM,

BbrrroJrHeHHbrM Ha BbrcoKoM Hayr{Ho-MeToArzqecKoM ypoBHe, cooTBercTByeT

c[equarrbHocrkr 1.1.8 - (MexaHr,rKa AeQopMr4pyeMofo rBepAofo reJrD) r4 LrMeer

BaxHoe HayqHoe v npaKTvrrrecKoe 3HaqeHr4e Ans r43r{elIvrfl. 3aKoHoMepHocTer4

npoTeKaHr4[ Ar4ooy3r{oHHbrx rrpoqeccoB B yrrpyfoM TeJre B rur4poKoM .{za[a3oHe

r{3MeHeHr4r xapaKTepHbrx BpeMeH u

ALlCCeprarILrOHHas pa6ora orBeqaeT BceM

MACIIITAOOB. Peqen:npyeMa-rr

lloroxenu-s oTpe0oBaHr4rM

npucyxAenurvr freHbrx creueuefi, yrBepx(AeHHoro rrocrauoBJreHrleM

flpanurerbcrBa Pocczficr<ofi @e4epa\vv J\b842 or 24.03.2013 roAa (n pe4arrlun

or 28.08.2017 ro4a), a ee asrop 3acnyxflrBaer rrpr4cyxc.{e:r^nfl. yvenofi crereHkr

KaHAr4Aara S usuxo -MareMarr4q ecKr{x HayK rro yKa3 aHsofi c n equ€urbH o crr{.

O$HrluanrHrrfi orrrroHeHT :

3aBeAyrolquir m6oparopnefi Henunefr nofr uexanuxu 4eSopMr4pyeMoro rBep.{oro

TeJra <I4ncruryra MexaHltKH crrJrorrHbrx cpeA Ypanrcroro orAeJreHus Poccuficrofi

$urruar'a O|BYH llepvrcr<nfiaKaAeMHZ Hayx>> ((I,IMCC YpO PAH))

$e4epanurrrfi uccneAoBarenrcrufi rIeHTp Vpamcroro orAeneHran Poccui,tcxofi

aKaAeMr{u HayK, AoKrop $zszro-uareMarurrecK}rx HayK (0 1 .02. 04), 4oqeur
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