
OT3bIB

o $uquanbHoro orrrroHeHTa EpucruHa EsreH un CarvryuJloBllqa, AoKTopa Qzsuro-
MareMarlrqecKr.rx HayK, upoQeccopa,3aBeAyaIIIero raSe4pofi <<TeopeulqecKultt

MexaHaKa> Qe4epalbHoro rocyAapcrBeHHoro 6rcAxernoro o6pasoBareJlbHoro

yrrp e)KA eH Lr.s Bbr c ruero o 6p as o BaHufl , <B onro rp agcttlltit ro cyAap crn e u nrrfi
TexHI4 q e c xuit y nnnep c LITer)) Ha ALIc c eprallu o HHyIo p a6 ory

KaHArrAara rexHr.rqecKr.rx HayK -fl cresu.ra An4per B na4zruupoBllqa

Ha reMy: <<KonaurrorepHbre MoAeJrlr ALTHaMUKII crbIKoBKpI I4 npuqaIrnBaHvrfl.

KO CMLIqeCKI4 X an[aparoB)>,
lpeAcraBneHHylo Ha cor{cK alkre yrenofi crerIeHLI .{oKTopa Qn:zro-

MareMarr{qecKlrx HayK rro crequaJrbHocrLl 01.02.01 <<TeoperuqecKat MexaHkIKa)

Arcrya"urHocrb reMbl rlccJreAoBauufl .

[uccepraqrurnocBrrrleHau3yqeHlrroAvrrravlrKucTbIKoBKLIvnpwraruBalJkrfl
KocMr{qecKrlx arrlaparoB. OcsoeHr.re KocMLIrIecKoro [pocrpaHcrBa tBJrf,ercfl

o.qnofi rr3 ocHoBHbrx 3aAaq qeJroBerrecrBa noo6rqe, u Poccrficrofi HayKI{, kr

TexHoJIofr{Lr, B .tracrHocrll. Peruenue srofi 3a4a''rv [peAloJlaraer ucnoJlb3oBaHkTe

rpyr[br KocMlrqecKLrx arnaparoB, Mex{Ay KoropblMrl npeAycMorpeH r<ar o6uen

Mareprr€rJrbHbrMlr o6rerrauz, Ho vr c6opru ua op6ure KoMrIJIeKcoB, Koropble

rreBo3MoxrHo rleJrprKoM 3arrycrkrrb na op6zry c 3euln. llosrovry 3a4arra crbIKoBKH

KocMLrrIecKLrx a[laparoB.f,BJr.f,ercr eaxuoft, a ee pelueHl4e rlo3BoJlf,er npeoAoJlerb

KaK yKUBaHHbIe, TaK LI ApyfLIe npo6leuu.

[trs, Ha3eMHbrx o6seKroB 3aAaqa crbrKoBKLI AByx vrru HecKoJIbKLIX T€JI

peur€lJracb HeoAHoKparHo. OAnaro Anfl. KocMI{qecK}IX o6reKros rlMelorct

oco6ensocru:

- nx oTHocr4TeJrbHoe ABLrlKeHr{e xapaKTepl,I3yeTc.[ [IecTbro cTeIIeH.sMlI

noABlrxHocTr4 kr oTcyTcTBr{eM yrrpaBJreHl{t [epeA HaII€IIIOM 14 B llpoqecce

KoHTaKTHoro B3anuo4eficrnvtfl,, To ecrb cJlflafinuuu 3HaqeHHxMI{ [apaMerpoB

STO|O ABLIXeHI4{;

- uclonb3yercs MHofosTanHas [poqe.{ypa krx

LICIIOJIb3OBaHLIeM HeCKOJIbKLIX MeXaHI43MOB.

Peruenue noAo6nrrx 3a1a'r. Bo3MoxHo Ha ocHoBe o6ocnosaHxoro

rrpr{MeHeHrrr MeroAoB Teoperuqecrofi MexaH[KI{, ? c freroM I4c[oJIb3oBaHI{lI B

crbrKoBorrHbrx rr Apyrlrx y3Jrax pealrbublx, a He a6comornblx TBepAbIX TeJI, LI

MeroAoB MexaHr.rKlr 4eQopvrzpyeMoro rBepAoro reJla. Taxxe neo6xo4uurr

eQ@errunnne €urropraTMbr pacqera p1uHal,.nuKu Anfl orleparl{BHoro aH,urn3a

KaqecrBa crbrKoBKlr Ha crarucrr{qecKoM MHoxecrBe Haq€IrIbHbIX ycloeIEfi u AIrfl

MOAe Jr r{p o BaHvrfl . npwl€ilI,I B aHus. B p e aIIbH oM Bp eM e HI4.

B cs.f,gr,r c graM aKTy€rJrbHocrb rrpeAcraBJleHnofi AncceprarluoHnofi pa6oru

coeAI4HeHI4rI C

He Bbr3brBaer couneHzfi n coorBercrByer rpe6onanvflM, rlpeAb.xBnf,eMblM K



,qucceprarllrfl M no Susuro-uareMarrlrrecKuM HayKaM, a p ByJlbrarbl tlccJleAonanprtr

BHOCT BKJTaA B TeOpUr ylpaBJI.ueMofo ABU}KeHns' TBepAbIx TeJI.

Hayunaa HoBrI3Ha

Hayunax HoBr{3Ha Ar4cceprarllrr{ 3aKJrroqaerct B p€t3BI{TI{l4 KoM[blorepHblx

MeroAoB @opuupoBalvrfl. Lr pelreHr{rr ypaBHeHuit gnnatrruKtl crlcreurr a6colrorHo

rpe6yroqzxrBepAbIX v 4esOprvrupyeMblx rBepAbIX reJI,

MI{HLrMaJrbHOfO qkrc.ra BeKTopHo-MarpuqHbIX

pa":pa6oraHubrx MeroAoB TarcKe rBJrrercs y.Ier KoHTaKTHoro B3aI{MoAeI4crBI{l

MexAy reJraMr{ p€l3Jrr{rrHofi Soprrau u rpe6yroqero orpeAeJIeHI4rI KoopAurHar roqeK

KoHraKTa kr pacqeTa ylpyrux 4eSopuaguir, nzaurvro4eft crnytoulrlx TeJI.

llparcru.recKafl 3HaqlrMocrb

IlparruuecKa.f, 3HarILIMocrb pa6orn B [epByro oqepeAb o6yclonlena

paccMarpuBaeMbrMlr o6lerraun uccJreAoBawuit u 3HarII4MocrbIo peufizsarJvrn

o6.f,garerbHbrx [poqeccoB TaKHX KaK crbrKoBKa KocMLIqecKVX alnaparoB IIplI

krccneAoBaHuvr KocMLrrrecKoro npocrpaHcrBa. Pesynrrarbl klccneAosaHufi 6ruu
I4CIIOJIb3OBaHbI IIpu npOeKTLIpOBaHLTII [pOqeCCOB CTbIKOBKLI U nplZf.,aJILIBAHI4fl' C

LICIIOJIb3OBaHLIeM KaK CyIqeCTByIOqlIX, TaK pI HOBbIX CTbIKOBOTIHbX alpeIaTOB LI

ycrpoficrn. Pa:pa6oraHHbre aBropoM MoAeJIII 14 zuIropLIrMbI MoryT 6rtrr
nocrpe6oBaHbr rrprr pa3pa6ome Apyrr4x rrro6umnux po6ororexHl{qecKux cl4creM,

flepuoAnrrecKkr o6regurtxrorqr{xcr B rpylrrbl AJII ocyqecrBJIeHLIrI toit nttu usofi

o6rqefi TexHoJlorv.recrofi olepaquu.

CreneHs o6ocnonaHnocrrr r{ AocroBepHocru HayqHblx noJro}KeHufi, nunoAon

rI peKoMeHnauufit cdoppryl[poBaHHblx
I rr-. , -1.-l---J----l- ArccepTaIII|I|-l- ---<----

floryrennrre BbrBoAhr vr peKoMeHAarJuLr He rrporr.rBopeqar LI3BecrHhIM

pe3ynbTaTaM Id rBJrf,rorcr ocHonofi 4nr Aamnefiruero perueHu.fl [ocranrenuofi
Korop€u, rro MHeHLrro ounoneHra, Mo]Ker yrny6rxrrcx n[po0neMbr,

pacruHprTbcf,.

flocronepHocrb rroJr]+reHHbrx pe3yJrbraroB noATBepx(Aaercfl. rpaMorHblM

IIpLIMeHeHI{eM MaTeMaTLIIIeCKOTO annApATA, JIOn4qHOCTbIO BbIBOAOB U

3 KCn ep LrMe HT€Lrr b HbrMLr r{ c cJI e AoBaHuflMu.

Oqenrca coAepr(a Hrafl, n oQoprvr.rreH rrfl Arrccepra rlrron nofi pa6oru.

,{zccepraqur cocrorrr ng BBeAeHLr.rr, BocbMI{ rJIaB, rrpkrJroxeHplg,

3aKJrroqeHnfl, u 6r,r6ruorpa$uuecroro cllrcKa, BKJrroqarcqero 290 ucroqHkrKoB.

O6rqufi o6serra pa6orrr 340 crpaHlrrl, BKJrloqar 110 unnrocrpagnfi w 4 ra1tLIIIbI.

flpnroxeHlre coAepxs,rr 42 crpauurlbr r{ 5 pucyuron.
Bo rne4eHur,r o6ocHoBaHa aKry€LJrbHocrr npo6JreMbr, cQoprr,rynr4poBaHa IIeJrb

vr 3a4avrv r4ccJreAoBaHvrs., cQopvryru4poBaHbl rroJro)KeHvr, BbrHockrMble Ha 3aIrIkITy,

ila.rHrrfi BKJTaA aBTopa, [paKTkrqecK€ts

2

oIIepaqnz.

BbItIOJIHEH14E

Oco6ennocrbro

Ic.AYrHafl. HOBr.rcHa. llO4raepx4en



arpo6aquv pa6orbl.

|Iepnar
cTbIKOBOqHOfO

3HarrLrMocrb r{ peaJrrr3arlurr p$yJrbraroB pa6oru. llpe4cranJleHhr cneAenus o6

rJraBa rrocBflrrtreHa pa:pa6orre

MEXAHI{3M4. Oco6esnoc16

npeo6pasoBaHlre paccMarpunaeuoft MexaHlrrrecrofi cLIcreMbI TaKLIM o6pa:ou, uro

oHa r4Meer oAHy He3aBlrcvMyro Kr{HeMarr{qecKylo qenb. 3ro IpI{BoALTT K

yMeHbrueHrrro KoJII{qecrBa sH.rI4cneHI,Ifi .

Bo nropofi rJraBe npeAcraBJreHbr €rJrroplrrMbr, o6ecnequBaloqlle pacqer

AUHaMLTKT4 p€I3nplqHbrx KJTaCCOB CTbIKOBOqHbIX MeXaH}I3MOB.

B rperrefi ruaee orucbrBarorcf, pa3pa6orasurre MareMarLIqecKI,Ie MoAeJrIi

4eSopnaaqnn orAeJrbHbrx 3BeHbeB, BxoArrqux B KLIHeMaruqecKLIe qenll

crbrKoBoqHbrx MexaHr{3MoB. Paccuarpr.rBulrorcr 4eQoprraaquu usru6a, KpyrIeHI{t,

pacrtrxeHprfl-c)Kurus. c yrreroM Hey[pyfr4x cr4[r conporlrB[reHws,. llocle4ulae

r{I4TbIBaIoTc'BeTB'MkIHa|py3KI{I.Ipa3fpy3KI4,tIpI.IBoA'IqpIMI4KrucTep$I4cy.
VpanueHvrfl Avr:aav.LTKtr crbrKyeMbrx KocMrrrrecKlrx alnaparoB rIpeAcTaBJIeHbI

B uerneprofi uraBe. B ux ocHoBe Jre)Kar ypaBHeHrlt HrroroHa-3ftnepa,

I4cnonrsyrorcx crpor4TeJrbHbre vr pacqerHbre clrcreMbl KoopALIHar. fiunatauxa
yrpyrux 4e$opvraqllfi vrx KoHcrpyKur4r.r orrkTcbrBaercfl an@SepeHIII4€uIbHbIMI4

ypaBHeHr4.sMr{ B o6o6ulesHbrx KoopAr{Harax. Irlurerpl4poBaHl{e 9TI4x ypannenufi

3aMeHeHo eQQercruBHbrMr{ coorHorrreHurflMpr, [oJrf{eHHbIMIr u3 aHaJrr4Tl{qecKoro

perrreHr{rr ypaBHeHr.rfi rore6auuit gttt nocTo.rrHHofo ruafa }IHTerpkIpoBaHufl. 
,

B nsroft rJraBe paccMarpvrBarorcfl. MoAeirLr vr aJIropI4TMbI Anfl pacqera

rrapaMerpoB KoHTaKTa. Bu6pannue rapbr KoHTaKTlrpyroqux reoMerpurlecKlrx

nplrMlrTrrBoB fro3BoJrrloT c xopollleu ToqHocTbro ofrvcaTb KoHTaKTlIpyIoqve
gJreMeHTbr crbrKoBoqHbrx alperaroB. llpz arrrpoKcl,Iua\w [oBepxHocrefi

MHOXeCTBaMLI IpLIMLITI4BOB AIIfl OnpeAeneHllfl KOHTaKTa LICnOnb3yeTCt

Lrreparluonnrrft aJrropr4TM AlrxoroMLru. B pesynbrare ne rpe6yerct cocraBJleHrle LI

perrreHlre rpaHcr{eHAeHTHbrx ypaBHeHkrr4.

B ruecrofi rJraBe rrpeAcraBJreHbr KoMrrbrorepHble MoAenI{ AT.IHaMI{KrI

CTbIKOBKLI KOCM}IIICCKI4X AIIAPATOB C IICIIOJIb3OBAHI4EM CTbIKOBOqHbIX A|PE|ATOB

rleHTp€rJrbHoro rtrrra. OHu ocnoBaHbr na o6qefi ueroAoJroruI[, LI3JIoxeHHofi s

rJraBax 1-5, c Ao6asreHlreM MoAerru AvrHaMHKr4 oceBoro 4enauQepa rr [pI{BoAa.

flpo4euoHcrpr.rpoBaHo xopouee coorBercrBue pe3yJlbraroB MoAeJII4poBaHLrfl.

gKc[epuMeHT€rJrbHbrM AaHHbrM. llpegnoNeHbr u rlccJIeAoBaHbI nro,4zQzra\un

cTbIKoBoqHoIo MeXaHI{3Ma AIIfl CHIDKeHLII Harpy3OK IIpu CTbIKoBKe LI IM
p acuupeHr4fl ero Qynrquon€rJrbHbrx Bo3MoxtHocrefi .

KounrrorepHa.s MoAeJrb ALrHaMkrKr4 crbrKoBKLr KocMLIrIecKoro annapara c

rrpriMeueHr{eM yrrpyro-aAanrxBHoro nepr,rQepufinoro crbrKoBotlHoro MexaHIa3Ma

paccMorpeHa B ceAruofi rJraBe. Onracan lpeAJroxennrrfi aBTopoM TIpIIHIIII ero

cuoco6a ontrcanus. Annaukrwr
rrpeAJraraeMoro cnoco6a

SynrqnoHrrpoBaHLnr, ypaBHeH kTs. AvrHaMr{Kr.r ero urarSopubl rIoJIfreHbI c }n{eroM



trcrroJrb3oBaHvrs.gu$QepeHrlr.r€rJrbHbrx [rapHplpoB B IlrraHrax, p€Bpa6oranrr MoAeJrpI

ero ycrpoficrs HaKo[JreHr.r.n gHeprwr u crflrwBaHufl. Pesylsrarbl MoAenI{poBaHLrA

cTbTKoBKLT AeMOHCTpUpyTOT BO3MOIKHOCTb CTbIKOBKI{ rIpld MaKCkIM€lIIbHO

AonycrI4MhIX 3Haqe :nuflx rlapaMerpoB HarI€lJIbHrrx ycnonvfi .

Kparrufi ucropuqe cxuir o6:op, nprrBeAeHHrrfi s Haqalre rJIaBbI 8, orpaxaer

wacTLre aBTopa B npoeKTvrpoBalJur llpuquull4BaHvs, KOCMI4qeCKUX alnapaToB c

rroMorrlbro MaHr4nynsTopa Lr cTbrKoBorIHbIx aIpeIaToB c caMoro Haq€ula

Bo3Hr4KHo BeHls,seobxoAuMocrlr BbrrroJrHeH us, tarcofi.o[epaqul4 rr ero rlpltopl4Ter B

r4crroJrb3oBaHukr 6-creueHHofo creHAa AiIt ee rz6pu4noro Mo.ueJlzponauux. B

HraBe npr.rBoAlrrcr rrocJre4nflA rB pa3pa6oraHnrrx I{M MoAetefi Ans. pacqera B

peanbHoM BpeMeHLr AlrHaMLrKlr MaHr.lrryJltTopa, [epeMelqaloqero KocMI4rIecKI4II

arrapar, rrcrroJrb3oBaHnafl. AJr.rr orpa6orrH rtpolleAypbl yrlpaBJlell.us. oneparopoM

peaJrbHo BbrrroJrHeHHoro rpkrrr€urr4BaHus, MoAyJUI MI4M-1 K MexAynapoAnofi

KocMLrrrecr<ofi cranquz. Pa:pa6orannbre B ulaBax 4 u 5 MoAeJrI{ LI aIIropI4TMbI

pacqeTa KOHTaKTHO|O

pyKoBoAcTBoM aBropa

BpeMeHLr onepaqnfi

€UI|OpI4TMbI BbItIOJIHeHLIfl

srr.rzcreHzfi.
B 3aKJIIoqeHLILI

KoppecroHAI{pyroqr4ecfl .

BbrHocraMbIMkI Ha 3aIrIlITy.

B3aLrMo,{eitcrnns, [prIMeHeHbI B co3AaHHoM noA

KOMIbIOTepHOM CTeHAe MOAeIUpOBAH-LTS. B peaJIbHoM

IIplIquuIkIBaHvIS, B KOTOpbIX UC[OJIb3ytOTCs

orAeJrbHbIX ouepaqzfi u ucKJIIoqeHut zg6rrto'rHHx

coAep)Karc.fl ocHoBHbIe BbIBoAbI rlo pa6ore,

c nocraBJIeHHbIMLI 3AI.AI{A:tr.{[4 VI TIOJTOX{eHVISIIMn'

4ncceprapn. Haytrue noJloxeulttr,

AOCTaTOqHO TIOJTHO OTpaXeHbI B ero

c[eqnalrlr3r.{poBaHHbre ycrpoitcrna coeAIdHeHLIrI c rrpocroft rnnevrarurofr.

Berropno MarpLrqHbre aJrropkrrMbr rlo3BoJltrror paccql,ITarb ABlIXeHLIe

rleJroro KJracca cr4creM ren. flpu MoAeJII{poBaHVn KoHKperHoro MexaHu3Ma oHI4

f,BJrf,rorcfl zs6HroqHbrMlr u MoryT 6rrm onrI4MlI3LIpoBaHbI B pe3yJlbrare nx

npeo6pa: aBartufl, B uocneAoBareJrbHocrb cK€uItpHbIX MareMarl{rlecKl{x onepaqzfi.

,fta anroMarr{3aqur.r groro rrpoqecca B [pI4JIoxeHLru npeAcraBJleHa cocroflIrl€ul H3

HecKoJrbKLrx B3aprMocB.rr3aHHbrx ra6ruaq crpyKTypa AaHHrIX AIr'x orrucaHnfl'

BeKTopHo-MarpnqHbrx r{ cK€rJrrpHbrx BblpoKe:nuit. Ha ee ocHoBe paspa6otanu

AnropeQepaT B IIeJIoM AocraroqHo no4po6uo orpaxaer ocHoBHoe

coAep)KaHne Avrcceprar\vu. B neu LT3Jro)r(eHbI ocHoBHbre krp.eu14 BbIBoAbI, [oKa3aH

BKJTaA aBTOpa B rrpoBeAeHHbre rrccJreAoBaEvIs, oTpax{eHa cTeIIeHb HOBII3HbI 14

lpaKTlrqecKat 3HaTILIMOCTb pe3yJlbraToB.

Pa6oru A.B. -f,creeu.ra ouy6mEroBaHbr B BeAyIqlIX oreqecrBeHHblx kr

sapy6exubrx xrypHaJrax. Cle4yer orMerrrrb, rlro o6uupHrlfi u pazuocropoHnufi

[epeqeHb ero rpyAoB, cBr{AereJrbcrByer o KoMTIJIeKcHoM Ia ruy6oroM noAXoAe K

perneHLrro HayqHbIX 3aAaq efo

cocTaBJIflroIrII4e HayqHylo HoBLI3Hy

IIVOJII4KAUV'X.



ArropeQepar vr Avrccepra\kTs. Harrr4caHbr rroHtrHblM t3bIKoM, coAep)KaHlre

paCCMaTpuBaeMbIX BOnpOcOB U peIxeHHbIX 3aAaq I43JIOXeHO IIeTKO u JIOTLIqeCKII

rrocJreAoBareirbHo. Pa6ora xapaKTepvsyercfl. cMblcnoBofi 3aKoHqeHHocrbro Lr

UEJIOCTHOCTbIO.

Bonpocrr rr 3aMerraHufl rlo pa6ore.

1. flpu $oprranpoBanklu IIeJII{ 14 3aAaq rccJleAoBalrvfl, aBTopoM He

rrpeAycMorpeHa 3a4arra parpa6orKlr €rJrropllTMa yrlpaBJleHkrfl, fipr4qurvrBaHueu Lr

crbrKoBKofi, o6ecneqvBaroqero onrlrM€urbHocrb no roMy I{JII4 rIHoMy Kpurepulo.

Eotee roro, no-BkrAr{MoMy, 6ulo 6u qenecoo6pa:uo cfiopuynllpoBarb raKofi

rpzreprft, Bo3Mo)KHo cocrosulufi vr3 HecKoJIbKkIX norasarelefi, HarlpuMep,

MLrHrrM€UrbHOCTb yAapHbrx Halpy3oK rrprr cTbIKoBKe, MLIHTIMyM 9HepIO3aTp* n AP.

BosNaoxHo raKue 3aqa'uu Ha 6aze paspa6oraHHblx KoMrrbrcTepHblx MeroAoB

[peAnonaraerc.n peulrrb BrrocneAcrBkrr4. Teoperu.recK€ul v [paKTLIqecK€I"f,

3HaqLrMocrb I4x pelreHl{t He BbI3bIBaer coMHeuuit.

2. Aeroporu yKa3aHo, rrro npu oflucalrkruT orHocLITeJIbHoro ABI{xeHkTt

LrclloJrb3yroTcf, clrcTeMbr KoopAyIHaT) cBt3aHHbIe c I{eHTpoM Macc Ka)KAoIo I{3 TeJI

u cTpolrTeJrbHbre ocr4, cB.f,3aHHbre c oI4JIoBbIMI{ giIeMeHTaMI4 KOHCTpyKIII{I4

KocMr{rrecKr{x arraparoB. O.{uaro nu6op ocefi KoopAuHar XIilr Ha pI4cyHKe

4.IJ Ar.rcceprarlr4Lr HylK1aercfl. B rrorcHesuu. C KaKI{M TeJIoM oHr{ cBf,3anbr kr

KaKoBa Lrx opaeHra\ns? lloueuy aBTop orKEr3€ulcfl or orll{caHvrfl. ABvr}Kerrns, B

HeroJroHolrHofi clrcreMe KoopALIHar (n rnarnroop4uuatax)?
3. Bce-raxlr He coBceM rcHo B qeM rrper4MylqecrBo KoMrlblorepHofi MoAeJITI

aBTopa, oT MoAenn, HaIIpIIMep, npeAnoxenHofi A.IO. lloropenoBblM I{ Ap.

4. Ognzrvr r{3 HeAocrarKoB cyrqecrByroulrrx KoMrIbrcTepHbIX MoAelefi, uo

MHeHnro aBTopa. fiBrrfleTcfl. oTcyTcTBr{e yHLIBepc€lJIbHbIX [pIIeMOB <<O6eCUe'IeHLIfl.

ycrofiuunocrlr qprcJreHHoro peueHr.rn). A qevr o6ecnequBaerc.f, ycroftuunocrr
qLICJIeHHO| O p euIeHI4rI' [pe.{nO)KeHHOf O aBTOpOM alrOpurrraa?

5. Anrop Ha3brBaer paspa6oraHHbre lrM KoMrlbrorepHbre aJIroplITMbI

(KoppeKTHbrMkr>. Moxer co3Aarbcr BrreqarJleHl{e, rITo }I3BecrHbIe pa":pa6orKn

Apyrlrx aBTopoB HeKoppeKTHbre. Ho rorAa Bo3HI4Kaer Borlpoc KaK Ao sToro

ocyulecTBJrrnacb cTbrKoBKa Lr [purrElJr LrBa]FIue KocMpIqecKLIX allllaparon?

Teu ge MeHee, yKa3aHHbre 3aMeqaHvrg. B rlenoM He cHkDKaror IIeHHocrI{

pa6oru.

3an"rrroqeHt.re o coorBercrBrru Arrcceprarlnrl KplrreprlflM, ycraHoBJreHHbIM

IloroxenrreM o rlopfl AKe rlpucy?ItAeH l{fl yrlen blx creneHefi

Ha ocnosaHuLr Bbrrrrer{3JroxreHHoro crrrlrraro, qro Al{ccepralluoHuas pa6ota

A.B. -flcreeu.ra rpeAcraBJrrer 3aBeprrreHrrylo HafrHo-Knalu0uraquoHHyro

pa6ory, B Koropofi Ha ocHoBaHuLr BbrrroJrHeHHbrx aBTopoM LlccJleAoBasufi pelueHa

KpyrrHiur l;;aytrnafl, upo6neua coBeprueHcrBoBaHut MeroAoB pacqera Anrl.aMvrKn



METOAOJIOTI{'T

KOCMLIIIECKUX

Tar<uu

ABr4xeHlrrr crrcreMbr rBepAsrx H 4e$opir,rzpyeMblx TeJI, paspa6orasa o6t\at

MoAenr,rpoBaHufl, llpoueccoB cTbIKoBKLI n npruaJIuBaHilfl

a[naparoB.

o6pa:orra AI/CCeprAr\Ufl cooTBeTcrByeT rpe6oaauuxvtj

rrpeAbrBnf,eMbrM K 4orropcrofi Arrccepralllill4 tlo c[eqrltlJlbHocrl{ 01.02.01 -
<<TeoperzqecKa.f, MexaHrrKa>>. Ee coAep)KaHlre corJracHo uyHKTawr 4,5,7 nacnopra

clequaJrbHocrr4 01.02.01 - <<TeoperlrrrecKat MexaHI{Ka) orBeqaer cJIeAyIoITIHM

o6lacrsu r4ccJreAoBaauit MexaHprKa cLIcreM TBepAbrx reJr, rore6anus

MexaH[qecKl4x cvcreM, Mexaur{Ka po6ororexHl{qecKkTx }I MexarpoHHbtx cl{creM }I

coorBercrByer KpLTTepprsM, ycraHoBJreHHbIM rl.n. 9-II, L3, L4 llonoxenur o
npncyxrAeHkrr4 yrreHbrx crenenefi, yrBepxAeHHofo ilocraHoBJIeHLIeM

flpanurenbcrBa Pocczficrcofi @e4epar\krkr or 24.09.2013 Ns 842 (n 4eficrnyloqe4
pe4arqzu), a e€ aBrop, -flcKesn.r An4pefi Bra4rauvpoBplq 3acnyxllBaer

nplacyxAeHufl. yrenofi crerreHr{ AoKTopa Surzro-rvrareMaruqecKlrx HayK rro

crrerlkr€urbuocrll 0 1 . 02.0 1 - TeoperllqecK€ul MexaHIrKa.

OSlrqxanrurrft orroHeur,

AoKTop Susaro-rraareMarl{rlecKrlx HayK,

upoQeccop //l :

4 ', ,rtcKLIH Esreuufi Canaynronzu

Cne4eHu.r o6 oSuquaJIbHoM onloHeHre:
Y.reHag crerreHb AoKTop Snszrco-vrareMarllrlecKrlx HayK,

ruuQp creqLr€urbHocrl4 0 1.02.0 1,

CIIeqLI €uIbHO CTb : TeOpeTLITIeCK€UI MeXaHI4Ka;

V.reHoe 3BaHlIe npoQeccop;
(De4epanbHoe rocyAapcrBeHHoe 6roAxernoe
o6p asonareilbHo e flp exAeHI4 e Bbrcllero o6paso Banvrs.

<<Bonrorp aqcrcvfi, rocyAapcreeHHrrfi rexnnqecrulfi
yHzBepcvrer> ((D|EOY BO BomfTY)
400005, r. BonrorpaA, rlpocreKr LIM.8.I4. Jleunna, A.28.

Opranusaqur

Aonxnocm 3aBeAyuqzfi raS e4pofi <Teop erldqecKaf, MexaHrIKa))

TereQon
e-mail

(8442) 24-8r-r3
dtm@vstu.ru
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