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Ha AucCepTaIILIIo CanauanApa KouCTaHTuHa EOpucoauqa Ha TeMy: <<AHalnr u cHHTe3

MexaHr{3MoB po6ororexnLrqecKlrx cr4creM, aBToMaruqecKl,Ix rrr4nkrir I'I KopoooK rlepeAaq

Ha ocHoBe 11pllHrll4rra MHOTOIOTOTTHOCTTD), rIpeAcTaBJIeHHyIO Ha CSLICKAHVTe yrenofi

cTerreHlr .{oKTopa TSXHLITIeSKLIX HayK no cneqZ€UIbHOcTI{ 05.02'18 <<Teopux

MEXAHLT3MOB LI MAIIIIIH)

Crpyrcrypa r coAePlKaHIre Pa6orbl

.{uccepraqraoHH€ur pa6ora cocrorrr LT3 BBeAeHI{rI, llerblpex rJraB,3aKJIrorIeHI4t'

6u6rurorpaQrauecroro cnLIcKa u3 202 HauMeHoBartuft. OcHosHoft TeKcr

r4Jrnrocrpl4poBaHHblx 92 pucyHKaMrl' B
Alrcceprallull LI3JIox(eH Ha 234 ctpauuqax'

reKcre I{Meerct 47 ra6nwl.

Pa6ora :nannca*a lpaMoTHbIM fl3bIKoM' BblAepxaHa loruIqHocTb 
'1

rrgcneAoBaTeJlbHocTb CoAep :1,gia]FILIfl' AnrOp TpaMOTHO IIpuMeH.tteT TepMI4HOJIOn4K)'

rrpr4HflTylo B Teopuu MeXaHI43MoB LI MaIIraH. Tercrbl aBTope0epara vI AnccepTal\uu

B rIeJroM o6oprraneHbr B coorBercrBrrl{ c cyqecrByrorl}IMl4 Tpe6oBaHuflMLr

craHAapTos u BAK MunracrepcTBa HayKI{ I'I Bblcruelo o6pasoeanur P(D'

Bo BBeAeHrr[ coAepx&rrcr O6qas xapaKTepvrcTvrKa pa6oTbl,
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o6ocHosrrBaeTc.tt aKTygulbHocrb TeMbI 1accJIeAoBaIgII4s', QopuylltpyaTct IIeJI]I lI



}ANAILIKT I4CCJIEAOBAH:/l[., OTMEqEHA HOBLT3HA I4 TIOJIOXTCHU'I' BbIHOC}IMbIE HA 3AIIILITY'

flpe4crauleHbl cBeAeHI4t o6 attpo6aguu, Soprr'rylupyeTct TeopeTLItIecK€UI vI

orMeqaerct rlpaKTuqecK€u[ 3HarII{MOCTb pa6oTbl'

B nepnofi HIaBe coAepxl4Tcr O6sop MHOToIIoToqHbIX cI4cTeM' npI{MeHteMbIX

B pO6OTOTSXHIIIISCKIIX CLICTSMaX, p€l3II4rIHbIX MaIIII4HAX u MeXaHU3MaX' ,{auO

orrpeAeneHlre MHororroTorrHbrx cr{cTeM IIO A.@. Kpafineny. flpousBeAeH AH.AJM3 kI

OILTCaHLIS HeKOTOpbIX MHOTOI9TOaIH5IX MeXaHn3MOn. CSOpMyJILIpOBaHa IIeJIb LI

3aA''v Ar4cceprarllroHHofi pa6orrr. I{emro flBrrfl.ercs. ((pa3Bplrl4e KJlaccuQuraquu

MHO|OTTOTOTIHbIX CT4CTCM VT CO3AAHUE HOBbIX MHO|OIIOTOIIHbIX MEXAHV3MOB LT

MaIIILIHHbIX arPeraTOB).

Bo nropofi ruane nocBrrrleHHofi npLrHrII4[y MHOTOIIOTOTIHOCTTI, KaK OCHOBe

cIrHTe3a rcopo6or [epeAaq, rroJryqeHbr pe3ynbrarbl, no3BOJItrOUUe [poeKTupoBarb

MCXAHI'I3MbI C PEryJIIPYEMbIM TIEP EAATOIIHbIM OTHOIIIEHIIEM'

B rperrefi rnane paccMarpr{Barorcf, MexaHLI3MbI rlap€urJleJrbHofi crpyKTypbl

rra ocHoBe nprrHrlr4rra MgorotloToqHocru. llpunqllrr MHoronoToqHocrpl npuMeHeH K

KaxAoft KLrHeMaTLrqecKofi rlenu MexaHI{3Ma. 3ro [o3BOJI-f,eT o6ecne'Inrr

rroBbruleHlle Harpy3orlHgfi cnoco6HocT11, 6blcTpoAefi cTBLIe u AP.

TICTNEPTAfl IJIABA TIOCB'IIICHA TIPKIMEHEHI'Irc IPI'IHIIAIA MHO|OIIOTOqHOCTLI

KaK crroco6y uonrnueHvrs.gHeprosab$errznnocrlr MexaHI43MoB cIIJIoBbIX craHrJ.vrvr14

1pO73BOAI{TSJIbHOCTII aBToMaTpIrIeCKLIx ilvI66il. PaCCnaOrpenrr KOHKpeTHbIe

MarrrllHbl II MeXaHI{3MbI, Ha IIpI'IMepe KoTopbIX AOKa3bIBaeTCf, [epc[eKTI'tBHOCTb

rrpuMeHeHrl{ [puHIIrIna MHofonororlHocrll.

B saIcInqeHIIn npIIBoAtTct ocHoBHbIe pe3ynbTaTbl LI BbIBoAbI'

Arcrya.nrHocrb reMbl Al{cceprallun.

O6[Iaf, TeHAeHIIZt pa3BuTI41. MaIIII{HocTpOeHI{.f, cocTouT B yBenuqeHllu

6ucrpo4e itcrrJufl, Marrrr4H H MexaHr{3MoB, cHLDKeHut MarepuElJloeMKocru Alrfl' vrx

co34ag7g, cHII]KeHIIfl sHepronoTpe6ne611s, Ha ep;vlldlully [poAyKUIIu' yBeIuqeHLIt

ToqHocTLI vr W. PeureHue IIoAO6HbIx 3aAaq BO3MolKHo Ha ocHOBe yqeTa BceX oTLIX

rroKa3aTe;1efi, KOTopbIe MOryT 6rrrr I{ IIpoTI4BopeqI'IBbIMra. OAnaro K qncny Ba}KHIIX

n aKTyaIIbHbIX 3aAaq orHocrlTcs t4ccJIeAoBaHLIe :zpa3pa6orKa MeroAoB yJIfIureHrIs

KaXAoro LI3 uoK€l3aTenefi. llpegcranneHHat pa6oTa HanpaBJIeHa Ha IIoBbIIUeHLIe



o.rlHoro II3 IIoK€BaTeJIefi gHepros$Qerrnnnocru 3a cqeT IIpI{MeHeHIIt

MHororroroqHbrx 11epeAaq ABr/DKeHI4f, or I4croqHLIKoB sHeprl4rl K pa6oqeMy opl'aHy

MarurrHbr vrrrkr MexaHr43Ma. Tarxe aKTy€urbHofi flBilfler9fl. 3a4aqa paclJturpeHlrt

QyHrqlloHaJIbHOcTI{, IISA KoTopofi MoXHo IIoHuMaTb yJIfIueH}Ie TeX I{JII{ }IHbIx

TIOKA3ATEJIE}I.

B raqecrBe o6beKToB trccJre AoBalf.ufl. paccMarpvrBawrcfl. (MHoronororlHble

B€rJrbHo-[JIaHeTapHbIe Kopo6KII 11epe.4aq)>, MeXaHu3MbI nap€UlneJlbHofi cTpyKTypbl,

((ctrJloBbre craHrluu aBToMarllqecKux IrnHvri4>>, Koropble Iu4poKo klcrlonb3ylorct B

rrHxeHepHofi rrpaKTr{Ke. SrrEu raKxe o6ocnosrrBaerct aKTy€ulbHocrb

KT CCJIE,IOBAHLIfl..

Anpo6aulrfl pa6orbl rI ny6JrIrKaIIrr

OcnosHrre pe3yJrbTaTbl pa6oTbl AoKJIaAbIBaJrucb n o6cyx4anracr Ha

KoHoepeHllutx LI ceMLIHaPax:

- The 4th International Conference on Power Transmissions, Sinaia, Romania

20t2;

- Mexgynapoqnas, ron$epeHrlur (MarlrIHbI, TexHoJroruLI I4 Marepuurbr I.ILA

coBpeMeHHofo MaIIrLIHOcrpOeHu.f,>), Mocrna 201,3, 201 8 m.;

- XVm Mex4yHapoAnnfi cI4Mno3I{ywt <<,{unauurca su6poyAapHblx (culrno

Henr4HeftHbrx) crrcreM>) - DYVIS-}}I|, nocsxuleHHrrfi l00-neruto co AHfl

poxc4eHllt A.r.H., rpoQ. A.E. Ko6pLIHcKoro, Mocrna 20t5 t';

- XI u XII Bcepocczficr<ue cbe3Abr no QyH4arraeHr€trlbHblM rIpo6JIeMaM

reoperllqecrofi u rplIKJIaAHofi uexaHLIKlI' Kaganr 2015 r., VQa 20L9 r';

- FISITA 2016 World Automotive Congress, Busan, Korea 2016;

- MeN4yHapoAHaf, NnHosaquoHHat ron$epenqux MonoAbIX fIeHbIX u

cryAeHros Mtr{KIvryC, Mocrna20ll,20l5 - 2019 rc.;

- MexAyHapoAHat Ha1nlHo-rexHuqecKas roHQepeHqur <<I4nnosaquu B

MallrrlHocrpoeHllu>, Muttcx 2017, 20 1 8 rr.;

- MeN4ynapo,qnufi cvMno3l,tyM <<ConperraeHHble upo6leurr co3AaHI{q vI

rrpoll3BoAcTBa MeXaHLIqecKLIX 1tepeAa9>, Mocrn a 20 13, 20 1 8rr. ;

- International Scientific Conference <Engineering for Rural Development>>,

Jelgava, Latvia 2018, 2019 r.r.;



- Mex4yHapoAH€ur HayrHo-rpaKrI/HeCKEIs rousepeHqur <<conpeueHHoe

MarrrlrHocrpoeHrre : Hayra n o6pa:onaul4e), c-flerep6 ypr 20|8, 2020 rc.;

- Mex4yHapoAH€ur HarrHo-rexHrrqecKa-f, ronQepeuqnx <<conpeueHHble

HanpaBne Hufl.u[epcIIeKTIIBbI pa3BkITr4fl,TexHoJlorufi o6pa6oTKv1LI o6opy4onankrfl'B

MarrrllHocrpoeHkflr 20 1 8 (ICMTMTE 2018)>>, CeeacronoJlb 20 1 8 r'

flo reue Aucceprarluu ortyltLTKOBaHo 64 ]Haymblx pa6orb\ vI3 Hux t4 s

per{eH3}rpyeMbrx HayqHbrx w31A1vrflx, BXOMITILIX B [epeqeHb BAK PO, 14 B

r{HocTpaHHbrx Hayr{Hbrx I43AaHI4flX.lIOnyreHbI 3 raTeHra Po' v 11 uareHToB CIIIA

na uso6pereHll.f,, nocneAHlle B pe3yJlbrare coBMecrHofi pa6oru ZMAIII PAH u

General Motors.

o6ocHonaHHocTbHayIIHbIxno.noxerrr.rfil|BbIBoAoBBbIIIoJIHeHHofi

pa6oru noATBePXAaerct:

.IIxHeIIpoTLIBopeqI4BocTbrcIIpeAbIAyIIII4M}IccJIeAoBaHuflM;

- [p]rMeHeHLIeM r{3BeCTHbIX MeroAoB ofrvrcaHLrl AIAHaMUK}I ABW>KeIJnfl

MEXAHLIqECKLTX CIICTCM;

- pazpa6oTaHHbrM MeTOAUKaM pacqeTa HOBbIX KI4HeMaTI4qecKLIX CXeM'

[o3BOJrrrorrIHX yBeJryrqvrBaTb paccMaTp]rBaeMble IroK€BaTenra ssseru4BHOCTI4;

- gKClepnMeHTaJIbHbIMI4 IICCJIeAOBAHLIflMLI, [poBeAeHHbIM]I Ha HaTypHbIX

o6p a:qax u noATBepxAaroqnx es Q errLrBHO CTb p acqerHblx MeroALIK.

Ilay.rnan HoBrr3Ha

ocnoeHsr\4 coAeplKaHueM naynofi HoBI43HbI flBIIfleTCs' IIOJIOX{eHIIe O

BO3MOXHOCTT4 rroBbrrueHlr.n rroKa3aTeneft stpQerruBHocTl4 MeXaHU3MOB 3a cIIeT

rrplrMeHeHnfl ,npulJrlnrlaMHOrOnoTorIHocrlI.

cleAcrsueM [rpuMeHeHr4r npr4HuI4IIa MHO|OIIOTOTIHOCTLI flBIIfleTCfl'

pa3pa66TKa HOBbIx MeTOAOB cI4HTe3a pacqeTa KI{HeMaTI{rIeCKuX CxeM'

o6ecue.ruBalorlux Bo3pacraHlle rloK€tsareJlefi sQ$erruBHocrll, TaKI4x KaK

gHepro3aTpaTbl, Harpy3oqHzlt crloco6HocTb, AI4an€BoH peryJll4poBaul4fl)

6 u crp o,qe itcrune, rrp o LI3 BoAure JI bHo crb lI Ap'

,flocronepHocrb

Anropou lpaMoTHo IIpI4MeHeH MaTeMaTI4'IeCrUft aIIftapaT'

rrpeAHa3Ha.IeHHsrfi AJIf, peaJl;u.^ ,aI\Uu MeTOAOB TeOpVU MeXaHU3MOB II MaIIILIH' II



lOsTOMy [onyqeHHble pe3yJIbTaTbI o6ocnosagbl' AocToBepHbI I4 IIoATBep)KAaIoTct

gKCnepI{MeHT€IJIbHbIMI{ I4CCJIeAOBaH}I'MI{.

3aueqarulfl no Pa6ore

1. OcnoeHoe 3aMeq a:Fivre no pa6oTe COCTOLIT B OTCyTCTBVII4 MATeMaTUqecKoLI

Soprr,rynrapoBKll o6o6rqeHHoro KpIITeprrI sneproe$Serrzrrrocrz kI ((ulIpoKoLI

SynrquoH€l;rbHocrlD) cocro.nulttx Lr3 MHorI4x noKa3arereil* Lr orJlrlalaloufixct AJIf

pa3nuqHblx MeXaHLI3MOB.

2. AnropoM npaKTprqecKr,r He yrrlrTbrB€rJlrcb cBoficTBa ucTotIHlIKOB 3Hepfl4t4 I',I

LIX XapaKTepkIcTLIKVI KOTOpbIe IIO-BI{AI4MOM}r AOJIXHbI BIMflTb HA pa6ory

MexaHu3MOB. ECIU yqrrrbrB€urr{cb ToJrbKO KI4HeMarrIrIecKue xapaKTepprcrvrKvr

ABLIXeHIII BbIXoAHoro 3BeHa ABuraTeJIx (nopruHt, Kpl{Bolrrrarra I4 Ap'), To 3To

rpe6yer o6ocnosaHu.f,.

3. Errno 6rr uole3Ho oIIeHlITb ycTofi'{unoctr [porpaMMHoro ABI4xeHI{t

pa6oqero opfaHa rrpr{ MHofonoroqHoM rrpraBoAe I{ ABUfareJItx p€l3nutlHoro Tnna.

4. LIssecTHbr MexaHlr3Mhr, Ha KOTOpbIe HaKJIaAbIBaIOTCt rI HefoJIoHOMHbIe

cBfl3vr. Ey4yr ilV KaKLIe-nv6o OcO6eHHocTu IIpuMeHeHLIt [pLIHIII4IIa

MHO|ONOTOTIHOCTKI IIPU UX TIETE.

OrNae.reuHbre 3aMerralils.He cHrrxaror ypoBeHb ALIccepraIIrIoHHofi pa6orbrLr

3HarrkTMocTkI ocHoBHof o pe3ynbrara.

coornercTBrre coAeplKaHrrfl Al|ccepTallnl| yKa3aHHOfi CneqllaJIbHOCT[l

[nccepragut BbItIoJIHeHa Ha aKTy€uIbHyIo reMy' o6laAaer Hayruofi

HoBtr3Hofi kr [paKTL1rlecrofi 3HaqI,IMocTbIo. Perylrratrr AocToBepHbI' Buno4rr

o6ocnosaHsr. [ucceprayus. nMeeT XapaKrep 3aBepIIIeHHoft HafIHo-

rnalu@urarllroHHofi pa6orrr, B KOTOpOfi coAep)KllTc{ peuIeHLIe npo6neMbl,

r{Merorqefi [paKTI4neCKoe nprIMeHeHI{e

CooreercrByer nacilopry crrequ€ulbHocrul

MarrrlrH u oltacrsM rlccJreA osaHuir.

CoorneTcTBIIe coAepxaHnfl aBTopeQepaTa coAepxtaHrrc AIIccepTaUIIu

AnropesepaT B ocHoBHoM rr3Jro)KeH [paBrrJIbHO, AOCTaTOTIHO IIOJIHO II efo

cOAepXaHLI e o 6beKTuBHo oTpax{aer coAepXaHLIe AI{ccepT al\wy

3na.ruuocrb AJrfl HayKrI I{ [polr3BoAcrBa

B COBpeMeHHOM MaIIIIHOCTpOeHULI.

05.02.18 TeoPzr MexaHI43MoB u



Hayunar 3HarrLTMOCTb AlaCCepTAI\nn cocToI4T B pa3BuTvrvr upIIHIIlIna

MHoforrororrHocrlr, Koropbrfi rro3BoJrger craBI4Tb L{ pelxarb HoBbIe reoperLIqecKlle

npo6leN,ru IIpu npoeKTl4p oBaHvIu MaIuI4H vI MeXaH]I3MoB' HaIIpaBJIeHHbIe Ha

rroBbrluegvre vIx eneprOsQserrznnocru, 6rrCrpo,4eficrBl4{, ToqHocTI4' cHuXeHI'It

4vrHa}y1rqrecKLTx Halpy3oK Ia AP., c oAHofi CTopoHbI' u co3AaBaTb HoBbIe TIIIIbI

MexaHu3MOB Ha OCHOBe sTOI'b [pI{HIIVla- c Apyfofi'

3aruro.reHue o coorBercrBrlrl Arlcceprallrlu

Ha ocHos aTvrvr Bbrrrrelr3JroxeHHoro Cqr4TaeM, qro AI4CCepraqI{oHHafl paoora

coorBercrByeT rraclopry cneqnaJrbHocTu 05.02.18 u Tpe6oBaHkrflM,

npeAbtBJlteMbrM K AoKTopcKLIM AlIccepTaIIu-gM B IIyHKTaX 9-II, 13, 14

((Ionox(e Hv1fl. o 11pucyxA 1S{PILI yqeHbIX crefleHefi); coAepx]Ir peIIIeHI{e HafIHofi

upo6JreMbr coBeprueHcTBoBaHlrfl MeXaHLT3MOB MaIULIH Anfl TIoBbIIUeHLIf, VlX

sHeprogoserrraeHocrz vr synrqnoH€urbHocTrl 3a crleT yBenkrqelJvrfl' tlvrcn.a

rrapaJlnenbHblx IIOTOKOB nepeAarg MexaHI4qeCKOft gHeprI4LI, a COLICKaTeJIr

Cararr,ran4pa Koncranrrau Bopzconu'r, 3acnyxI4Baer npvcPKAelllrfl' rreHoH

HafrHofi crellkt€ulbHocrll 05.02.18 -CTeIIeHLI AOKTOpa TexHLIqeCKIIX HayK IIO

Teopux MexaHIr3MoB u MaIULIH.

pacuupeHHoM 3ace Aarnvl r<a$e4pu <TeoperuqecKat MexaHHKa>> (De4epalbHoro

rocyAapcrBeHHoro 6roAxerHoro o6pa:onareJlbHoro yqpexAeHnt Bblcllrero

o6pa:oeannr <Bonrorpa[aKvIfi rocyAapcrBeHHblfi TexHuqecKnfi yHl{BepcureD)

(npororoir Jrrs 5 or 12.01 .2021t.).

3ane4yrorqllfi ra$e4Pofi
<TeoperuqecKas MexaHuKD)

O|BOY BO <<BonrolpaAcKLtfi

f ocyAap crnennrrfi TexHLIqecKI'Ifi

yHr{BepcLlTeT>,

A.0.-vr.H., rpoQeccop
0 1 .02.01 - TeoperllrlecKaf, MexaHr{Ka

400005, r. BolrorPa,q,
rrp-Kr raIra. B.I4. Jlennua,I.28,
ren. (8442) 24-81-13,
e-mail: dtm@vstu.ru

,{raccepralluoHHa.lt palora I4 or3blB BeAyIIIefi opraHI43aIILII{ o6cyx(AeHbl Ha

aMVLIIOBI{rI

trP"r'rlltTSffi
E;T-€ffiil.+5


