
1. AKTyanLHocrb

BbI3bBACT COMHCHI,Iii.

B Ar.rccepraqHoHHblt coBer

24 .l .07 5 .01' Ha 6a3e I4MAlIl PAH

OT3bIB

oSlrquamnoro onnoHeHTa Ha,{uccepralrulo

JlaprourxuHa llasra AHApeeeuqa

<<Cltgte: r.t agalu: MexaHI.I3MoB napa,'I:IerhHoll crpyKTyprl c [cro]Th3oBaHI{eM

TexHuqecKI-I o6ocnonauurrx yc,rosri 6ru:ocru x oco6tlu noloNeHu-nu>>,

npe,qcraBneHHyro Ha concKaHl.Ie yrreHoi creneHl'l ,{oKTopa rexHl-IqecKux HayK no

cneuua,rtnocru 2.5.2. MauruHoaeAeHqe

TeMbr r,rccJreAoBauui, tr:6panuoii AI'IccepraHToM, He

Paspa6orxa MEXAHII3MOB AN' coBpeMeHHSIX

po6ororexnnuecrrx cl4creM, o6laAarorqnx Bblcoroi To'lHocrlto, xecrKocrLto'

orHoc[TerbHo He6o,'Iblroi Maccofi HaptAy c BblcoKl-iMrr AI'IHaMI-IqecKIrMr'I

xapaKTepr,rcrl-IKaMu rBrserc.t aKTyarbHofi HafrHoi 3a.qa'Ieii.

llno6:reua coBeplleHcrBoBaHlit MeroaoB cIlHTe3a I{ aHaJIIBa MexaHI-i3MoB

fiapaJrenbHoii crpyKTypb] 3a cqer BbItBJTeHI-I' pllcKa Bo3HI4 KHoBeHI'It IIoreHuIIalr,Ho

HeaonycrrrMbrx rleperpy:or a6,ra:a oco6r'rx noloxenr'rf tBrterct HayrtHo 3Ha.I]iMot.

I {e:rr, pa6orlr cocrol4T B IIoBLlueHIiH ToqHocrli Ir AocroBepHocru pacqeroB

xapaKTeprrcrr-IK ycrpoficra, co3.qaBaeMblx na 6age ltexanu3MoB napaflle,'lbuoR

crpyKrypbr, I.I pacuupeHl'I[ ltx SyurquouallHblx Bo3MoxHocret 3a cqer

coBep[IeHcrBoBaHxt Mero.qoB ana,tusa oco6;rx noloxeguii ll 6ntl:octu r glztnt

Or:lr.{uremHoi oco6ennocrsro npegJlorKeHHofo noaxo,{a qBJIgerct ro' r'ITo 6rl'I3ocrb

K OCO66IM NOJIOXEHIdM OIICHIZBACTCf C IIOMOTIIbIO HAIi6OIb[II,IX BO3MOXHbIX

:na-{eH i cKopocrefi B KI,IHeMaruqecKI-tx napax I'IJII'I Halpy3oK Ha 3JIeMeHTLI

KoHcrpyKrlrru. 3to sbrroano or.fluqaer ganuyro pa6ory or MHolor{I4creHHr'Ix

[3BecrHbrx rroAXoAoB, B KoropLIX [cno,rl:ytorc.r cyry6o reoMe'TpI'IqecKI'Ie napaMerpbl

6,ui:ocru x oco6sru noroxeHutM.

flponegennrre I4ccreAoBaHI4t coorBercrBylor nacnopry cneuuallnocru 2.5.2.

Maurunoseaeune, a uuenuo (noruocrblo IllIlI qacrl'tuHo) nynrrau:
1. Cunre: crpyKTypHI'IX u Kr.IHeMarI{r'I9cKI.Ix cxeM MexaHI.l3MoB rr o6o6qennstx

cTpyKTypHbrx cxeM MalIHH, orITIrMIr3aULlg [apaMeTpoB;

2. Teopwa Ii Mero.qbl rlpoeKTxpoBaHl-lt MaluIrH I'I MexaHI'I3MoB, clzcreM

npr.rBoAoB, y3noB u Aeraret MauuH.

3, Meroar,I Kl{HeMarliqecKofo u AIiHaMI4r{ecKoro aHalrr{3a, B ToM rII-Icre

MATCMATUT{CCKO|O MOAENI{POBAHI4', AHIIMAIII'IOHHOfO I.I 3KCNCPI4MEHTAIbHO|O

I.ICCJIEAOBAHfi -[ MEXAHU3MOB.



floarrlrrenae

MaurrHocrpoeHl4s, pa:pa6orra aopuaraeuoii 6a:u lpoerrnpoeaHr4fl' ,lcrrttraHus v

l,lgrotosreHLs o6reKToB MarlI-]HocrpoeHI4t.

2. HosusHa u rIpaxTlqecKaq 3HaqIlMocrb p*ynr,TaroB lccreaoBaxuq'

Haprrar uoerina cocroHT s xlaccuSuraull oco6utx nonoxeHlii

MexaHu3MoB napa:uerlnofi crpyKTypbl o qerblpeM TtrnaM' xapaKTeprr3ylorql]M

clryqau n3MeHeHLls no.4BLIXHocrtr MexaHn3Ma TaKxe K Hay'IHo[ HoBn3He orHoctrct

MeTOAr,r OTIeHKI-i 6lU:OCrr.r r oco6lrv noJloxeHr',IrlM pa3JIuqHEIX TAIOB, B KOTOpbIX B

KarrecrBe KplirepreB IzcnoJlh3yrorct 3HaqeHI.It cKopocreii npI'IBoAoB tl ycLlllr4[ B Htlx,

paccqr.[aHHbre anr Haltxyalxux Bo3MoxHbIx nanpan:reuufi cKopocrl'I BbIXOAHOTO

3BeHa uJII,I BHeuHeil Hafpy:rKu. ,{anuue uero4u no3Bor{nr yr{urblaat rpe6oaaul'Ir

K TCXHHIICCKI]M XAPAKTEPHCTI4KAM MCXAH!I3MOB.

TeoperuqecKll o6ocnogaua Bo3MoxHocrb rpaKToBKri Kl'IHeMaruqecKrrx 14

c[roBLIX BI,IHTOB KaK 3JIeMeHTOB l-[eCTI'IMepHOfO BeKTOpHOfO npocrpaHcTBa, qTo

no3BoJlter npz pa6ore c BI.IHTaMII ricnoJll3oBarl ve:toArr llllteinofi a,rre6prr u

ynn{uqupoaarr a.nropI.ITMI'I aHalrl.r:a ptr:rtl.IrrHblx MexaHI43MoB.

Hoasrlrn MoxHo cql4Tarr' MareMarur{ecKrre Mo.qe:rrl MexaHI'l3MoB

napa,r.ne:tnoi1 crpyKrypbl c pa3rI.'Ir{HbrM qac,tou creneseii cao6o.qr'1, rlo3Bo:ItrcIllue

rrpoBo,4l.trL aHaJILI3 AaHHbIx MexaHrr3MoB KaK c rrcno:Ib3oBaHueu varpuqu -flno6u,

TaK I.I C nprrMeHeHLIeM BITHTOBOfO tlcqllcJreHrrrl.

Cunr*upooanrr HoBEIe KI.IHeMaruqecKIie cxeMbr MexaHI'I3MoB napa,'rlerluoi

crpyKTypbr ceveiicraa c$epltvecrux MexaH s\'toB c xplroeofi HanpaBntloulet.

nocTynareJlr,Ho HanpaBJ'rrruqet o MexaHn3Ma x MexaHu3Ma celreicraa Delta c

r{erhrpbMr creneHgMlz cBo6o,4bl

C roqru 3peHLIt npaKTl-iqecKofi IIeHHocru, gan6o.nr,uree 3HaqeHI4e uMelor

aJlfopr-rrMbr pacqera Ii nporpaMMLI, ucnonb3yrotutte pa:pa6oranH sle uareMarlIrrecKtie

Mo,4eJII-I MexaHLI3Moe lapal,re:rtnoi crpyKTypbl c pa3JrHqHbIM'{uc,'roM creneHet

cao6o,4u, no3BoJltlorque npoBo.ql4Tb Iix aHaru3 c npIzMeHeHXeM npeAnoxeHHhlx

MCTOAOB.

Pa:pa6oranrr amoplrlMr'I onpeaeireHllt oco6rrx noloxeuuft 14 Bbrvll'crelr.lrr

:na.reHl4il KpLITepLIeB 6na:ocru K HLIM. c I4cnoJIb3oBaHr'IeM MarpI4uLI ft<o6u u

BTTHTOBOTO ljCqIjC neHr4tr.

3. OueHKa coAepxaHriq fi 3aBeprlreHHocrl,t altccepraql.rn n anropeQepara.

4. TOqHOCTU AOCTOBepHOCTI4 pacqeroB o66eKToB

3aKJrIoqeHLIt, a raKxe cIIHcKa lureparyprr c 278

304 crpanuqsl.

pe3ynbraraM AI.IccepTaIIfiOHHOfO UCCTeAOBaHI]qIly6"ruxaunlr. IIo
ory6:ruroaano 10 nayvuux crareii e Nypua.nax, BxoAs[I[x B lepeqeHr BAK, 25

Obreru u crpyKTypa Ancceprau[n. ,{uccepraqnounax pa6ora cocrour na

BBeAeHI.tt, BOCbMIi fJraB n

rrcror'rHrrKaMrr. O6u.tr.tii o6relt

crarei, BxoAtrqlix n 6a:y Scopus, nolyveHo 3 narenra na n:o6pereuue,2 nareHTa Ha



noJre3Hyro Mo.qeJrr, r{ I ceu.{ere:tclso o rocyAapcrBeHHofi perucrpaqnn npofpaMM;t

.q,rs 3BM. O6ulee.{rlcro ecex ny6luxaqni cocraBrrer 53: 47 uayuustx crarei I
re:rlcos rouQepeHur'tii, 5 nareHroe rz I cezAere,'rr,crso.

Bo neeaeHnu lr r,raee 1 o6ocHoB6lBaerct aKTyaJlbHocrl, TeMr,r, craBl4Tct IreJIb,

r.r QopMynlip)'rorc.s 3a,4aqrr uccjre,{oBarrur.

B r,rase 2 sso4urcq uona.r r:raccuQllraqux oco6stx noroxeHl.ri, a raKxe

orlucrlBarcTct cnoco6u etlqtzcreHLIg KpxreplleB 6"rngocru r oco6ttv nonoxeHlitM
pa3Jrr.FrHbrx rzrroB c rrpEMeHreM BrHToBo|o ricqlrcreHl-iq u aHa.[u3a cBoicrB MaTpxu6I

-f,ro6u uexanuslra. B rauecree rplrrepl,Ieo 6:l,roctu, a :aBllcnMocrlt or rl4na oco6oro

IIOJIOXeHIII' npeAJlafaeTcf, LICIIOJIr3OBaTI MaKCI{MaJIrHrIe 3Har-IeHrrf CrOpOCrefi A

npxBo,4Hbrx napHr4pax r.rrn peaKrlrift or KfiHeMarr.rqecKrD( ue[efr, no KoropblM MoryT

6rrrs trrvrlc;reusI, B qacrHocrln, MoMeHTbI B rlpllBoaax.

Oqenueag co.4epxaHl{e flraBbl, MoxHo orMerurbr qro HayqHyrc HoBI.r3Hy

cocraBrsror HoBarr x,raccu$nraqua oco6rrx noloNenui fi MeroArI oqenxu 6,ru:ocrt-t

r oco6rnrr noJroxeHruM Ha ocHoBe Qu:r,r.recxux KprrreprieB (cropocrefi u pearqnfi).

Baxur,ru acnerrolr, npu groM, rBrsercs reoperut{ecKoe o6ocHoeaHlle Bo3MoxHocrI.I

pa3aeJreHar y roBbrx r.r nuneisrx KoMnoHeHToB BeKTopoB (aranron) cropocrei lr

Harpy3oK I4 paccMoTpeHl-Iq BUHToB B KaqecTBe 3r'reMeHToB urecTI.IMepHoro BeKTopHofo

rrpocTpaHcrBa.

Iaanr,r 3, 4, 5 u 6 nocrpoeHbr no e.qfiHoMy np[Hrrr]ny, Kaxaas r,'Iasa

nocB{[IeHa no4po6nortly aHaJrrty KaKofo-iru6o ltaexalttlgl,ta napannellHofi
crpyxryprr. flpu :ToM paccMarpuBarorcr MexaHH3Mbr c pa3rrir{Hr,rM qucroM crenenei
cBoooabr r.r BuaoM .{BHXeHr.rr paooqerc opfaHa.

Lraea 7 [ocBqx1eHa 3xcrrep[MeHTy c rlcrroJrb3oBaHrreM Marera-rlpororrr[a
o,4Horo r43 paHee paccMorpeHHux Mexanu3Moa. flo pe:y,rnaraM rrpoBe.qeHHbrx

r,rcc:re,{onam,rii MoxHo yrBepxaarb, qro rrpeaJraraeMr,re MeroAuKri pacqeroB aarcT

p*yJrbrar, c Aocraro.rHoii To.rHocrblo coBnaAaronl[{t c aKcnepI.IMeHToM.

,{:rx nparntru qeHHocrb npe.{craBr.sror, KaK caM npororr.rr, ro3Bo.lfto[Jui
npoBoArrrL lnupoKlit crreKTp 3Kcnep[MeHToB, TaK rI MeroArr(a ux npoBeAeHHt, ti
rloJlyqeHHsre pe3yJrr,Tarbr. Oco6enno cror,rr Br,rAeJrrlTb ycraHoBreHHoe BJIl4tHI,Ie

I,I3MeHeHLI' XeCTKOCTI{ MeXaHI{3Ma Ha TOqHOCTb paCqeTOB Hafpy3KH Ha npI{BOALr,

B r,'raBe 8 rroKa3aH npouecc KoHcrpyr{poBaHr.rr MexaHH3Ma n pacqera ero

KJIIoqeBbx MexaHrrqecKrrx KoMrroHeHToB c r,rcrroJrb3oBaHrreM yc,roaufi 6.nrasocru r
oco6uu nonoNega-av. ,{aunue ycJroBxr 3aK,'uoqarorct B ToM, qro 3HaqeHlit

cKopocTerr rr MoMeHToB B npr,rBo.{ax, a TaKXe Harpy3or( Ha uapH[pbr x
coeaIiHIlTeJIbHHe 3,'reMeHT6r He aoJrxHbr rrpeBbrrxarb KprlTr-IqecKux:Hauerufi,
oIIpeaeJIteMbIX xapaKTepHcTHKaMIr ,4BHraTerq r4.JtLt npoqHocTHbIMLI

xapaKTepncruKaMr.r KoHcrpyKTr,rBHbrx gneMeHToB. Tev caurrv AeMoHcrpr,rpyerct
cnoco6 npaxrz.recKofo npuMeHeHris npeAJrameMr,Ix Mero,qoB oqeHKrr 6lugocru r



oco6BIM noroxeHurM, rrro 14 npeAcraBJrrer co6ofi rJraBHyro [paKTuqecK],ro qeHHocrb

MaTepHaJraaaHHofi IaBbI.

4. locronepuocrs n o6ocnonanuocrb rroJryqeHHbrx pe3yJrr,TaroB, Br,rBoAoB

ri pexoMeHAauu[, c$oplry.llrpoeaunbrx B atlccepraqnu.
,{ocroaepnocu u o6ocHosaHaocrb ronf{eHHbrx p$yJrrTaroB rro,{rBepxAaerct

npaBr.rJrbHo au6pannrruu MeroAHKaMrl trccneAoBaHlrii, rpr.rMeHeHr.reM Mero.{oB

Teoperl{qecKoii MexaHHKIl, Teopnlt MexaHIr3MoB I4 MalII4n, ana,ruru.recroI MexaHtiKI-I,

rHHe[Hofi a,rre6pu l,t conocraBJreHlreM nonyrleHHblx p*yjr6TaroB Teoperur{ecKux
I,IccJIeAoBaHHii c 3KcneplIMeHTarIbH6rMr4 !aHHr,rMr.I.

5. 3aMeqalrllq [o coAepxaHrrn Auccepraquonuoil pa6orsr.
1, Ha crpanlrqe'91 yra3aHo, qro Arr crarvqecKr.r orpe.4eJrrrMbrx

MexaHI.I3MoB o6o6rIeHHbIe pea(Ur4lr MoxHo Br,IqucJIIzTb c IlcnoJI63oBaHI4eM

ypaeuenuii paaHorecns, yqurblBaloullx Bce BHe[rHue crrJrr,r I{ peaxullli B MexaH[3Me
(rnaccuuecxui culonoii ana,rnt). llpx 3ToM orMeqeHo, qro 6orr,uee KoJrrzr{ecrBo

ypaBHeHni He rBfl.{ercr rpoOlelrofi npn coBpeMeHHoM pa3Burr4u BblqrrcJturerbHofi
TexHIlKIt, 3a T4CKJIIOqeHI,IeM Clyqarr, KOfAa paCqeTEI npOr{3BOA_f,Tc{ Ha BcTpaI-IBaeMbIX

cr4creMax. MoxHo npeAnonoxurb, qro perrb I.IAer o pacrlerax B peaJIsHoM I,racrura6e

BpeMeHr-r B npouecce pa6oru lrexanu:Ma. Ho cyurecrByer Jra peaJrrHaJr

neo6xo4rauocrt nposogurr, nogo6Hsle Bbl{tlcireHr1r a rarnx yclostux?
2. Pucynox 3.13.6, no cyru, gy6:rupyer pucynor 3.13.a, r.K. Ha nocJreAHeM

noKa3aHbr Bce BHHTEI, 14 HeT CMbICIa BLTHOCUTb OAHy KHHeMaTHqeCKyIO qenb Ha

or4elruuii pucyrox.
3. Onpe4e:reuue varpnq lpaua (crpanuqa 165) uoxno 6r,rno 6u

ynpocr[Th, 3anl4caB G : WTW. Tanxe nuerorc.s orer{arKl-t B HHAeKcax.

4. Ha crpaHurle 236 nanncano, qro Bo Bcex 3Kcrrepr{MeHTax Ha6rroga,rc.s

cpErB ToJrBKo onHoi r-r3 naperox. flpll erou a ra6luqe 7,2 A.ns necroltxlrx
HanpaBneHr,ri BHenHefi cr4lbr 3HaqeHr,lr rpuurvecnofi cunu 6.nusru 4,r.r 4ayx raperor.
Jlorlr.{Ho 6rno 6u npegnoloNurr, rrro B TaKoM cryqae cpbrB AoJrxeH Ha6,'l}o,4arbc{

Art o6exx KaperoK c HecKon bKo pa3Hoi Bepoq I Hocrbro.

5. Ha pucyure 7.6,cymr'o BceMy, nepeBepHyra rrrxaira.

6. B pa6ore He paccMarprrBarorqr MexaHlisMBr c ru6puguofi crpyKTypoi.
flplll.eunru lu r uaM npennoxeHH;re rpurepun u uerogrr?

7. B noc:regnefi maae Arlcceprarluu xeJrareJrbHo 6rlno 6rr np[Becrrr
pe3yJrbTaTbI TexHr4Ko-3KOHOMfi qeCKr.lX paCqeTOB.

3anlroqenue

[uccepraqur ,rlaprourruna llae.'ra An4peeauva <Cunre3 r] aHa!.rrr3 MexaHrl3MoB

napa.rrerbHot crpyKTypbl c tl crIoJIb3oBaHI,teM TexHI.IqecKIi o6ocuoralrnsrx yc:ronufi
6ru:ocru K oco6r,rM noJroxeHr4sM)) BbrrroJrHeHa Ha axTyaJrbrryrc TeMy rBJr.f,erct
garonqeHHoft nay.ruo-xnana$zxaquonuoii pa6orofi, y,{oBJrerBoprer BcgM



Tpe6oBaHngM, npeA:bsBnseMbrM K Ar4cceprarlLl{M, [pe.{craBJlteMr'rM Ha covcKaHlje

yqeHoi creneHn aoKropa rexHr.tqecKr.rx HayK, H3JroxeHHbrM B nyHKTax 9 - ll, 13, 14

flo:roNenus o npr4cyxAeHrirr yueur'rx creneuefi, a ee aBTop, ,rlaproIrrrlru flane:r

An4peeauu, sacJryxr.rBaer nprzcBoeHu.{ euy yueuofi creneHu AoKTopa rexHuqecKlax

HayK no cneqrra;rbnoctu 2.5.2. MautrrHoBeAeHlte.

CQoplry:rupoaannhre B ,4rrccepralllionuofr pa6ore qens It 3aAaqu aKTyanbHsr

-[Ju oTerIecTBeHHo' flDoMbIuIeHHocTH.

IlpoQeccop xa@egpn HAMXKA II NDOqHOCTb MAIIJI,IH>).

4orrop Qraeuxo- ecrlx nayr (reoperr.rrrecKarr MexaHI.IKa 01.02.01),

npoQeccop Xora Bnrrop Buxropoelrv

a.ren I 1 ceurr6px 2023 rota.

@fEOY BO <Bolrorpa4crzfi rocygapcruerurrfi rexuuuectczi yuruepcurer>

Or:r,ra r

A,Epec: 400005, r. Bonrorpag, npocnerr lnr. 8.I4. IIeHvHa, E. 28.
Te:reQou/Qaxc: (84 42) 248 | 1 3

e-mail: viczhoga@gmail.com


