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re4yrqeft opraHrr3aul{r4 Ha Al{ccepraqr,rro Kaparaeea IOprar Jleouu4onlrua
<Teoperzvecrue Ir 3KcrrepI,IMeHTzuIbHbIe I{ccJreAoBaHI'u AIlHaMHKr{ Ir
ynpaBreHr4-fl HeKoropbx cl{creM c KarIeHr{eM)' [peAcTaBJIeHH]'ro Ha

corrcxaHne yvenofi crenenl{ KaH,qltAara (f raruro-vareuarrrrlecKlrx HayK rro

cneqr{€urbHocrz 0 I .02.0 1 - <TeoperuuecKzul MexaHI'IKD)

[uccepraquounar pa6ora flocBtlqeHa arryallnofl 3aAaqe - I{3f{eHIlIo

cso6oAHoro l,t yqpaBrqeMoro .qBI4xeHIrJI MexaH[qecKrx c]IcreM c KaqeHr{eM.

Arcrya.irruocrr, AaHHbx r,rccneAosaHllft onpe.4eJrtercq, [pex,4e Bcero, coBpeMeHHbrM

pa3Br.rrrreM uo6rutrnrrx po6or:on a tfoplre map4 o6naAarorqrx noerrureHHofr

MaHeBpeuuocrbro rto cpaBHeH[Io c rpaAIrqnoHHrIMIr KoJlecurrur,r rrao6ralrrntur,rrl

po6oranru. B npe4cran;reuuofi pa6ore npeAcraBJIeHbI Teoperl'IqecKlle H

gKCrrepr{MeHTaJIbHbIe LICCJIeAOBaHI,IIO ABI4XeHI'IS C(pepUqeCKOrO pooora c

pacfloJroxeHHofi auyrpu ounuroleorofi nnar$opIr,roft, a rzIK)Ke sKcrIepI{MeHT€uIbHoMy

r{ccJreAoBaHr.{Io cso6oAHoro KarIeHI4t o,4HopoAnoro .ql4cra.

.{lrccepraqr.rx I,I3JIo)I(eHa ua 106 crpanlrqax, cocrolrr ax BBeAeHvt, rlerblpex rJIaB

ocHoBuoro reKcra, 3aKrroqeHl.It 14 clrucKa Jllzreparypbl ns I l9 aaulaeHosaH[fi.

llepnan ruraBa nocBf,IqeHa aIiaIIIr3y KoncrpyKrll4ft cynlecrByloqIlx c(peprrrecrrx

po6oroa. flpegnoNena KonqrpyKrlrrr c$epuvecr<oro po6ora c nnyrpenneft

ounrar<olecnofi nnar<fopuoft, AJII KoTopofi npeAcTaBJIeHbI KI4HeMaTI'IqecKvIe ypaBueuvfl

14 HefoJroHOMHbIe cBt3a, HaJIoxeHHhIe Ha paccMaTpl4BaeMylo cllcTeMy. Ilpore4eH

ananzs pa:pa6orannofi K[HeMaTLIqeCKoft Ir.to4eln, B cJD4Iae uAeanrnOfi cuuuerpuuHofr

no,{sfiNHofi nnar(fopurr, a raKx{e flpu cMeIrtreHI'Iu ee rIeHTpa n'racc. flpegnoNena

MeroAr,rKa onpeAeJreHl,It cMeuleHlJt UeHTpa Macc pe€UlbHoro c$epyqecKoro po6ora c

enyrpennefi ounraxglecHofi nnarQopuofi no AByM 3Kclepv MeHTullbHo I,I3MepeHHbIM

paAr{ycaM Kp}IBIt3HbI rpaexropnft ABITDKeHIII'



Bo nropoft rJraBe paccMarpvBaercfi. AIrHaMLrIecK€uI MoAeJIb ABvDKerrvM

cSepopo6ora c BnyrpeHuefi ounurorecuofi ruar$opr,Ioi, norqr.reHHzul B BlrAe

ypaaneHr,rft ABuxeHI{t B KBa3r{cKopocrfrx c HeorIpeAeJreHHbrMI,I MHoxI{TeJItMI{

JlarpanNa. flpe4craaneurr r.rHTefpaJlbr ABLDKeHI{I z naft,qenrr qacrnble perneHnt AJII

nprlne4ennoft crlcreMBl, AJII Koropbx [poBoAlrrct ItccJIeAoBaHue ycroftuunocru.

flpe4roNen zrJrropr4TM pacqera y[paBJUIIou[x nogAeftcrnufi A;rt ABI{xeHI,It no

sagaHHofi TpaeKToptzr4 Ha ocHoBe qlrcJreHHoro perrreHr4rl npueegennofi cllcreMbl

gl.rtptf epen{uarlHbx ypaBHeHuft, onucrmarotrIl{x Ar.IHaMr4Ky ,ryuxeur4t clpepopo6ora.

llpuregen fipr{Mep qucJrenHoro MoAe.rlt4poBaHlrt AJII .qBllxenux cQepopo6ora no

npxrvrofi rr3 cocrorHr{rr nor<or. florqrueHrble pe3yJlbrarbl rIIr cJIeHHoro Mo.qeJlr.IpoBaHut

NOKA3€IJII'I, qTO B KOHIIE ABI,IXCHI{'I IIO IIPEAJIOXEHHOMY ANTOPI4TMY NOABIIXHAJI

nnar$oprr,ra Moxer coBep rarb xaoruqecKoe ABI,IXeHHe, qro BbI3oBer orKJIoHeHue

c(pepopo6ora or 3aAarrHofi TpaeKToprIIa. ,{.nx racr^nrouenur Aannofi oco6euuocrr,I

rrpeAJroxeH aJrroprrrM yrrpaBJreHllt Ha ocHoBe 6asosrx MaHeBpoB (refirol).

BosMoNHocrr nprrMeneHr4rr AaHHoro aJrropr{TMa [oATBepxAaerct pe3yJrbraraMl4

qr,rcJreHHoro 3KcnepI4MeHTa AJrt ABI4xeHIfi c(fepopo6ora no nprrrloft Ilt3 cocrorHl'Irl

rroKot, I{ noBopora npu ,{BlD(eHuI{ c nocTotHHor'I cKopocrbro.

Tperrn HraBa rIocBtrIIeHa gKcrIepvMeHTaJIbHbIM LIccJIeAoBaHutM ylpaBruIeMoro

ABvxeHr{r pa3pa6oraHnofi Ir,rogem,I c(pepuuecroro po6ora c B}ryrpeHHeft ounuxo:reurofi

nnaripopuofi. flpr.rregenrr oflr4caHr,re sKcrrepr.rMeuTaJlrnoft ycranonKll .qJIt olpeAeJleHr.rt

rloJroxeHr.rr u opr.reHrarll/Irr oMHI4KoJIecHOfi rljlar(bopulr c$epopo6ora B rlpoqecce

ABr4XeHr.rr, MeroA[Ka oopaooTKll 3KCrrepItMeHTaJIbHbX AaHHbrX U pe3yJlbraTbl

BrrwtlJvq cMerrleHr4r rIeHTpa Macc I4 cKopocrl4 Ha3KCIEDI,IMCHTOB TIO UCCJIC.IIOBAIIUrc

rpaeKropulr ABrrxeHvf c(fepopo6ora, 3aAar'IHbIe B BI'IAe OTpe3Ka upaltoft lI oKpyxHocrl4.

Pesylrrarrr AaHHBIx 3Kcrrepl,IMeuTaJrbHbrx I{ccJreAosaHl,Ifi nognorltJrl,I cAeJrarb BbrBoA o

nprrMeHuMocrz 6onee upocrofi KI4HeMarIrtIecKofi lrogelu y[paBJIeHIrt.

B uerneproft nraBe qpeAcraBneHa MeroAI{Ka gKclepI'IMeHTaJILHoro

r,rccJreAoBaHsr KarIeHI4rI OAHOpOAHOTO AI'ICKa rIO rOpI43OI aJIbHOi [OBepXHOCTI',I,

rBrrrclllerocs yflporrleHHoft MoAeJIbro po6ora-roleca. fiauna'^ MeroAI{Ka BrIepBLIe

rro3BoJrr{Jra SKcleprrMeHTEurbHo rroATBep,qtr'tb HurvFrLre orpblBa AIrcKa oT noBepxHocTr{

nepeA ero ocrarrosKoft. flpune4enrr p$yJrbrarbl uccreAosaHafi 3aBI4cI{MocrI{ BpeMeHIr

orpblBa AIrcKa or ero Maccbr n Mareplliura, I43 Koroporo oH r'r3roroBJleu' flpoBoAlrrct



aH€rJrr43 3ByKOBbrX KoJre6aHnfi COIIpOBOXIam II{X KaqeHr,re Ar.rCKa U MOMeHT efo

OCTAHOBKI{.

B garc.nroqenuu [oABeAeHLI I,ITorI,I

Hayvnan HoBrr3Ha nccneAonanraft

pa6oru.

cocTor,rT B cJreAyroqeM :

TpeMr oMHLr KoJrecaMr.r, r,r o6naAaroulas

KlineMar[rlecKrx ypannenufi [Bv)Kenvra vr

lpocKaJlb3brBaHr.rrl poJII,IKoB oMHr.rKoJrec

Heonpe.qeJrenHbrMr.r Muoxr,rreJrxurE Jlarpanxa. flpone,4en rrolrcK HeIIoABI,IXHrTX roqeK LI

auarrvrs ycroftvr,rnocrr,r qacrHbrx pelrenufi. flpoae.4enrr gKc[epLIMeHTaJrbHbre

r4ccJIeAoBaHIrt pa:pa6orannux MareMarl{tlecrrx uogeleft, Ha ocnoBe Koropbrx

IIOJTYIICHA OIIEHKA BO3MOXHOCTI.I I4X I,ICIIOJIb3OBAII'I', DJIS. YIPABJIEHI4'I ABI4XCHIZEM

c(bepnrecroro po6ora c Bl{yrpeHHeft ounr.rronecnoft ruratSoprraoft. Buepnue

paspa6orau aJrroprrrM rrJrau[poBaurrr rpaeKTopun ABI,IXeHI{rI AJII I{AezIJIBHoI'o cJryqat

a6comonro c6araucuponannofi Ir cttlrlrerpuunofi rryrpeuuefi oltlltlxolecuofr

nrar$opnru, a rarc(e c )nreroM Bo3MoxHoro cMelrlenut ItreH'rpa ruacc. Paspa6orana

MeTOAHKa OnpeAeJIeHI{t cMelrleHr{r rIeHTpa Macc Nrr' nec6anaucnposauuofi

ontrr,morecroft urartpopuu, upnno4rlqef B ABIrxeHIte ctfepr.r'recr<yro o6olourcy.

,{orasaao, qro s o6rqel,r cJr}^rae rpaeKropueft 4uENenzx cQepopo6ora c rryrpenueft

ounraxoleurofi rurartfoprr,rofi qpr [ocrornHbrx yfipaBJltloutrnx sogAeficrBr4tx tBJrterct

oKpyxuocrb. flpr.r uccne4oBaevxx ABI4xeHut Kartlqeroct oAnopoAuoro ,qlrcKa Iro

ropusouranrrnoft noBepxHocrfi pa:pa6oraua 3KclepItMeHTaJIbHtuI MeroAIrKa,

lo3Bo.[uB[ras BnepBbre sKc[epIrMeHTaJIlno o6napyNzrB orpblB AlIcKa or noBepxHocrl4

nepeA ocranosKofi.

,{ocrorepuocrb rroJI),'tIeHHbx pByJlbraroB o6ecneqlrsaercr sxcnepurrlenralrnoft

C TICIIOJIb3OBAHI4EM

Paspa6orana HoB€ur KoHcrpyrqux cqpepuuecroro po6ora, rpr4BoArrqerocr B

ABrlxeHr.re ruyrpennefi nnaripopuoft c

nortrureuuoft MaHeBpeHHocrbro, Ha ocnone

IreroJlonoMHbrx cnrsefi, ucKrroq€uoullx

orHocr4TeJrbuo ruyrpennefi noBeprcrocrrr c$epuvecxofi o6oroqrn npocKrrJrb3brBaHr4e

c(pepuvecxofi o6o.noqxr,r ornocr.rreJrbHo [oBepxHocrl{, ro roropofi ABl{xerct

nocrpoeua KLrHeMarlrqecKail MoAeJIb y[paBJIeHI,It c(pepopo6ororu.ctpepopo6or

Bnepnne noJrfreHa AvHaM[qecK€ur MoAeJIB ABIzxeHvt c(pepopo6ora c nnyrpenHefi

ounuroreurofi nnat(popntofi B BI,IAe ypannennft ,4BLIxeH[JI B KBa3l{cKopocrrx c

anpo6aquefi ncex pa:pa6oranHblx TeoperlrqecKlrx uogenefi

coBpeMeHHbrx r43MepvTeJIbHBrX KOMIJreKCOB.
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OrAeruro cJre,{yer orMer}rrb errcorIlfi rexnraqecxufi ypoBeHL r{crroJrueHut

pa:pa6orannrrx corrcrareJreM ra6opatopuux rr,roAeneft cQeprauecroro po6ora c

nnyrpenneft ounraronecuofi rnarQopnaofi u ycraHoBKI4 AJrr onpeAeJreurry BpeMeHr4

orpbrBa Karr[Ierocs AlrcKa or noBepxHocrr.r flepeA ocrarronroft. Cos4anr.re noAo6nrrx

TexHI,IqecKI{X CIICTeM BO3MOXHO TOJIbKO IIpn }laJIljrlt4t4 OIIbITa I4 XOpOmI,rX 3HaHI4I{ B

o6nacrv, MexaJrrrKll, 3JreKTpoHr{Krr rr rrporp€IMMr,rpoBarr[r.

flo 4uccepraqurr MoxHo cAeJrarb cJreAyroqr{e 3aMerraHr.rs:

I . flpu nr,no4e ypannenr,rfi ABHxeHr4rr cQeprauecroro po6ora paccMarprrBaerct

AOCTaTOqHO yrrpOUIeHH r MOAeJrb KOHTaxTa, r'rcKrroqffOtrIar TpeHr,re 14 AeQOpMaUr.{rc,

qro, Bo3MoxHo, rBrqercr npuuuuofi orK;roueHr.rr pezrJrbHbx rpaerropr.rfi ABvxeHrrt

c(pepopo6ora or pacqerHbx.

2. SrcnepuueurzrJrbHhre [ccJreAoBaHur ABr4xeHr4rr c(pepn.recroro po6ora

[poBe,qeHbr Arr AocraroqHo rrpocrbx rpaexropufi ABuxeHur: npxnaofi rr oKp]DKnocrn.

3. IIpu npoBeAeurin gKcrrepr.rMeuToB rro vccJreAoBaHrrro KaqeHrrr oAHopoAHoro

.qr,rcKa no lroBepxHocTlz B 3aBI{cI{MocTr{ oT xecTKocTr,I ocHoBaH}rt rloJlrreHa ToJIbKo

KaqecrBeHHar orIeHKa. Tar<Ne nnrepecHrlM [poAonxeHLIeM AaHHbx pa6or r'nr^r'ercz

ICCJI€AOBaHI4€ XapaKTep[CTIIK MI4KpOOTpbIBOB B 3aBI4CI4MOCTI/I OT IIIepOXOBaTOCT€I'I

noeepxHocrefi ALrcKa Lr orropnofi [JIocKocrI,I.

4. TexcrosHe l:.a4rrrtcv Ha HeKoropbrx pllcyurax, flpeAcraBreuHblx B

Ar{cceprarlrioHuofi pa6ore, nepa.:6opur,Irrr.

CAe;rannrre 3aMeqaHl4t He cHllxaror rleHHocrb pa6orrr, a cropee Hocsr

peKoMeHAareJrrulrft xapar<rep Ans AamHeft rrrax HanpaBJleHuit ucc';rcnor,anuil

3arc.nroqenue.,{r,rccepraqua Kaparaera IO.,r[. ssJlserc.t 3aKoHqeHHbIM HayqHbIM

I,ICCJIeAOBaHLIeM, BbITIOJIHeHHbTM Ha COBpeMeHHOM MaTeMaTUIqeCKOM Ir TeXr{UqeCKoM

ypoBHrx, pe3yJrLTarbr Koroporo I4Melor cyulecrBeHuoe 3Haqeulle s o6racru

IZCCJTeAOBaHU' ATTHaMVKI{ MeXaHI.IqeCKTTX CITCTeM C I(arreHIIeM. oCnOSHHe p$yJIbTaTbI

tBJI-fiIOTCt HOBbTMI{ I'l CTpOTO O6OCUOnannlrUU. OHI,I TIOJIHOCTT,K) OrpaXeUU n 7

rry6nuraqrux B xypHailax v3 nepequ BAK, r,Is Koropbrx 2 orry6lzxonanu n

sapy6eNurx )KypHaJIax, BxoAtrq[x n 6asy AaHHbrx Web of Science, qro raKxe

noArBepxAaer sHcoxuft Hay+rufi )?oBeHb Ar.rccepralluoHuofi pa6orrr. Anropelpepar

cooTBeTcTByeT coAepxaHl{ro Ar,rccepTaIII4I4.
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,{uccepraquonnat pa6ora Ha reMy <Teoperzvecrlre rl 3KcleprIMeHTaJrbHbIe

I4CCJIeAOBaHI{f Ar{HaMr,rKIl I,I y[paBJIeHVt HeKOTOpbTX CrrCTeM C KaqeHr,IeM) OTBeqaeT

rpe6orauuarvr floroxenr,r-t o rropt4Ke npl{cy)r(AeHr.rt fleHbrx creneueft,

rrpeAbfiBJrreMbrM K KaHrr{AarcKLIM AllcceprauldrlM, a e€ anrop Kapanaen lOpltft

Jleonu4oeuv, 3acJryxr.rBaer [pr4cyxAeHl,It yr€uoft crerlerlli KaHAI4Aara tpurur<o-

MareMarr{qecKrx Ha)'K IIo cflelluzurbHocru 01.02.01- Teoperuvecrax MexaHr.rKa.

Oralrn o6cyN,4eH rr corJlacoBau Ha coBMecrnoM 3aceAaHr,Ir4 HayqHblx ceMrrHapoB

na6oparopzz (puszxlr r{ MexaHr4KIa HoBbrx MarepuraJroB Ll ra6oparopura Sr,r:uro-

xuM[.recrofi MexagriKlr llncrztyra uexanuxu VpO PAll22 uas.2015r.
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