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o Anccepr awrw HyHyn apo na Apna e Ha Maprlr Ho B r4rr a

<flpo6nevrbl MexaHrIKLr v ynpaBJreHr4r ABnxeHHeM KarrcyJrbHbrx Mo6r4nbHbrx
po6oron H po6oroB c repMoMexaHr4lrecKlrMt4 aKTroaropaMn)),

npeAcraBlesuofi Ha col4cKaHne yveuofi creneHH r(aHAr4Aara $n:uxo-
MareMarl4rrecKl4x HayK no c[eul4€urbHocrr4 01.02.01 - <Teooerr4r{ecKar MexaHr4Ka))

Arcrya.nrHocrb reMbr Alrcceprarluu.
Po6orHsallut B TexHI4rIecKr4x npl4noxeHr4rx BbrABl4raer HoBbre 3araqv, \Itfl

pelueHl4t Koropblx rpe6yerc.rr rrpr4MeH.rrrb HecraHAaprHbre [oAXoAbr u pazpa6aru-
BaTb opHfI4H€tJ'IbHbIe aJIfopI4TMbr. B .IaCrHOCTr4, 3TO KaCaeTCr MHHHaTTO?V|3aL\VV\

IzcIIoJIHI4TeJIrHbIX MexaHI43MoB 14 npr4BoAoB. llpu orou caMvr po6oru, KaK Hocr4Te-
nn yxa:huHblx MexaHI43MoB, TaKXe rrpeArronararorcq MprHrrarropHbrMrl. Hanpwvep,
gro orHoeurrcfl. K TaK Ha3brBaeMbrM KancyJrbHbrM po6oraM MaJrbrx pa3MepoB. 3rn
npa6opu Moryr nepeMelqarbcfl B ycnoBr4flx afpeccunHoft cpeAbr 14 crecHeHHoro
rlpocrpaHcrBa, o6ecneqnBat, TeM caMbrM, ueo6xoguMble rpaHcrroprHbre oflepa-
\uu. Taxue MexaHI,I3MbI Moryr sai,nu npr4MeHeHr,re B MeAr4rIHHe ilpv 4;aarHocrnKe
z n re.Ie6HbIX rpoqeAypax, B cr4creMax o6cny)KvrBaHVA rpy6onpoBoAHoro rpaHc-
nopra r4 Bo MHorr4x Apyrux c$epax.

Taxupt o6pasovt, TeMarI4Ka Ar4ccepraquu HynynapoBa ApvreHa Maprrruo-
Bkrq^a HaxoAI,ITCs S O6qeM nOTOKe pa6Or, r,rMerour4x BecbMa BaxHbre r4HxeHepHbre
npl{noxeHvrfl., vr H e coMHeHHo r BJrrercr aKTyan rso fi .

O6uaq xapanTepucrr{Ka pa6orul.
fuccepraqnr o6leMoM B 81 crpaurarry MarunHorrncHoro reKcra cocror4T r43

BBeAeHI4.s, Tpex rJIaB, 3aKJrIoqeHLrA) ctrLrcKa l4cronb:oeaHHofi nlrreparypu ns 84
HaHMeHoBauuit, cIII4cKa pr4cyHKoB ws 33 Har4MeHoBa:nwit kr crrucKa u3 ilflTvr ta6tw1



Bo BeeleHr4r4 npeAcraBr'reH o6:op pa3Brrvrfl B r4cropaqecxofi perpocneKTr4-
Be reMarI4KH JloKoMour4oHHbrx po6oroB 14, B qacrHocrv, aililaparoB KalcyJrbHoro
Tnfia. lano KparKoe orrr4caHr4e coAepxaHwfl rrccepra:]lu, pa3BepHyroe rlo rJra-

BAM.

fno6arurar crpyKrypa coAep)KaHvrfl pa6oru cocror4r B cneAyrouleM. flep-
Bbre ABe rJraBbr nocBrrrleHbr paccMorpeHuro Ar4HaMuqecrofi MoAenr4 KancynbHoro
po6ora c reoperr4.{ecxofi (auatmtuvecxofi) 14 3KcnepI4MeHTaJIbHofi ro.ieK 3peHl4t.

B ro BpeMr KaK Tperbr rJIaBa no3r4rlr4oHr4pyercr oco6HqxoM rI coAepxnT KoHerI-

HoMepHyro arrflpoKcr4Mauvrc 6ecxoueqHonaepuofi crarr,rl.recKofr voAe,u4 TepMoMe-

XAHI4qE C KO f O 14 C II O JI H I4TC JI b H O f O M C X AH 14 3 M A.

flepnar rJraBa coAepxur aHaJu4Tr.r'ecKoe o trnc aH r4e AI4HaMI4KI4 Ka[cynbHo ro
po6ora. llocrpoeHav vrccneAoBaHa 6e:pa:l,repHaq MoAenb Szsz.recxoro rrpororu-
rra AaHHoro ycrpoficrea. Kmovenyrc ponb 3Aecb r4fpaer AocraroqHo ((npocra.[))

KoHcrpyKrlu.rr, 3aAaBaeMar cxerraofr: BHyrpeHHee reJTo - npyxvHa - coneHor4A

(xopuyc) - KoHTaKT - ropr43oHT€urbHar He[oABr,1xHa.[ nJrocKoct. Vnpyrafl \py-
xr,rHa rropoxqaer BHyrpeHHr4e xore6aHur B Mexanuqecrofi cr4creMe. Toxu B co-
neHor{Ae rropo)KAaror nep[oAuqecKyro aos6yx4aroulyrc cr4ny. Taxuvr o6pasov, e
3aAaqe r4Meerctr uo xpaftHeft rraepe ABa Kone6arerruux [pouecca. 3ru [poqeccbl
Moryr HaxoAr,rrbcq B cocroflHLrkr pe3oHaHca. OcuoeHar [pr4Kna1nafl,3ara.v'a 3Aecb

- o6ecneqr4Tb raroft fiepaoA Bo3Myrrlarorunx xore6asuit u raxyro Anr4renbHocrb
BKrroqeHuf, coJrenorrAa, Koropbre o6ecne.{uB€Lrrr4 6rr Hau6onbrxyro cpeAHroro cKo-
pocrb ABr4xeHr4r rIeHTpa Macc MexaHr4qecxoft cr4creMbr. laruuan 3a4aqa B Ar4ccep-
Ta\r4vr perxeHa. llocrpoeHbr coorBercrByrouue [apaMerpuqecKvre 3aBr4er4Mocrr4.

YcraHosreHo, r{To c pocroM [epr4oAa eo:6yx4arou]Hx ro,re6auuh npu [epexoAe
rrepe3 pe3oHaHc HanpaBneHr4e cpeAuefi cxopocru ueHTpa Macc MeHrercr Ha [po-
Tr4BonoJroxHoe. AsaroruqHar. 3aBnor,rMocrb [Meer Mecro rrprr pocre orHocureJrb-
Hofi ArureJrbHocrr{ (Ha ueprao4e) nxnror{eH[.rr coneHor4Aa.

PaccuorpeHbr crarlr4oHapHbre ABr4xeHr4r, Koropbre Moryr 6uru peanr43oBa-

HbI B Aagnofi 3aAaqe. B qacruocrl4, rIoJIyqeHbI pa3nr,rrrHbre crarrr4oHapHbre pexr4Mbr

c pa3nur{HbrMu KoMlu:aa\usttv yr{acrKoB rloKor, ABt4)KeHr4s B[epeA vIwr trBnn<eHvrfl

Ha3aA.

3aueqareruuofi oco6enuocrbro Ar4ccepra\w flBnsrcrcr HaJrLrqve 3Kc[epr4-
MeHTaJrbHbrx prccJreAosaHraft MoAenH KarrcynbHoro po6ora. 3Aecr BilKHoe 3Har{e-

Hr4e nMeer SH:uvecxoe Ha6nroAeHr4e pe3oHaHcuofi cuesbr 3HaKa cpe4nefi cKopo-
crr4 rleHrpa Macc cr4creMbr. Bo eropofi rrlaee nocrpoeHa 14 paccMorpeHa 3Kcneplr-
MeHT€uIbHar MoAenb KancynbHoro po6ora. flo,ryueuuue 3KcnepnMeHT€urbHbre

AaHHbre npu noMorrlr4 MeroAa Har4MeHb[rr4x KBaAparoB cpaBHr{BaJrkrcb c reoperH-
qecKr4Mr4 pe3ynbraraMu. O6e uolenz (uarevaruLrecKat. u $uzuuecrar) rroKa3€urr4

xopouyrc cofJracoBaHHocTb.

B rperrefi rrtase nocrpoeHa KoHer{HoMepHar annpoKcuMaur4r KoHTr4Hyanb-

Hoft uoAeJir4 TepMoMexaHr4qecKofo r.rcrroJrHr4TerrbHoro MexaHr43Mar BMecro Kpr.rBo-

lunefiHofi roHSrarypauuvr crpor4Tcr JroMaHar ruHwfl, uapHupHoro MHoro3BeHHH-

xa. B KaqecrBe [pr4Mepa paccMarpvrBaercfl, MoAenb ttrara]orlero po6ora c coor-
BercrByIo[]r,IM TepMoMexaHr4r{ecKr4M rrpr4BoAov. 9uc,reHHbre pe3ynbrarbr cpaBHI4-

Barorcr c 3Kcrrepr4MeHToM rrprz [oMourn MeroAa HavMeHbrrrux KBaAparoe. llony-



qeHo xopouee corJracoBaHne. lononnHTejrbHo xoreJrocb 6rr :Aecr 3aMerr4Tb, r{To

Ha crp. 57 onucaH anropt4TM, HarloMqllgplU4fi ABr4x(eHr4e MopcKoro xpa6a.
Pesylrrarbl, IIoJIyr{eHHbIe aBTopoM B rJraBax I - 3, qBrrrorcr HoBbrMr{.

locronepHocrb nonyqeHHblx pe3ynbraroB 3a1aercfl cpaBHeHr4eM c AaH-
HbIMr,r, [onyr{eHHbIMH 3KCrrepaMeHTaJIbH O.

,TeoperuqecKaq 3HaqLIMocrb pe3yJrbraroB onpeAenrercr rrpr4MeHeHr4eM

Qyn4auenraJlbHblx pe3ynbraroB Teoper[qecxofi MexaH[Kr4 14 HeJrr4Heft:aoh 4.nHa-
MI,IKI4.

flparcruvecKaq 3HaquMocru padorur: Pa6ora, 6e: coMHeHt,tr, r4Meer oqe-
BI4AHyIo npaKTur{ecKyro HanpaBneHHocrb. B nefi peueHbr npr4KnaAHbre 3aAaqr4,
cB.a3aHHbIe c rocrpoeHl4eM KoHKperHbIX TexHuqecKr,rx peueunfi npr4 pe€Lnv3a1vtkr

3Kc[epr4MeHTaJrbHbrx Motrenefr lranopa":MepHbrx po6oron.
lly6lurcallnlr. llo reve'Al4ccepraqnu ony6Jrr4KoBaHo 9 crarefi.. Anrop rax-

xe BbIcryrILIJI c AoKnaAaMr4 Ha He MeHee, .reNa 8 xoH0epeH\vrflx.
PexoiuenAarlnlr rro ucrroJrb3oBaHuro pe3yJrbraroB rr BbrBoAoB Ar{ccepra-

quu. Pe:ynrrarbl Al4ccepraIJnvr peKoMeHAyrorcs K HcrroJrb3oBaHr4ro [pr4 [poeKTz-
poBaHIzI4, npol43BoAcrBe 14 3r(cflnyarawu po6oroe Ma,'rbrx pa3MepoB e c$epax ux
[pr4MeHeHnfl. Ha pa3nr4rrHblx 3TaIIax xr43 HeH H o ro tlr4 Kn a 3THX uz Ie twit.

K 4r,rccep r arJALr r4Merorcr 3a M eqa H uq :

1. Anrop l4cnonb3yer repMI4H ((aKTroarop)), xou a po6ororexHr4Ke r4Meerc{
coorBercrnyrcrqufi py ccrcuft TepMI4H : ((r4 crroJr H r4rel rHrrfr M exaH r43M ).

2. B anccepraryLrvr ua6,rrcAaercr o[pe4e,reuuufi TeMarHqe crcufi <pas6poc>.
B cauou AeJIe, rJIaBbI I,2 o6pasyror oAr4H KoHrreHTp, a fJ'raBa 3 - 4pyroir',.flpvt
3TOM TeMaTI4rIeQKaA V MeTOAI4rIeCKar (pefynrpl43aqr4.s)) cocTor4T B ToM, uro a)
rlMeerct rIpI4KnaAHoe eIlIHcrBo - s o6or4x cnyqarx aHantrcvpyrorcq po6orur va-
nbIX pa3MepoB; n 6) rraeroAl4r{ecKoe eAr,rHcrBo - npu Sra:ra.{ecxofi nepusaxaquu
uoAerefi eS$exrunHo [puMeHrercr MeroA Har4MeHb[rr4x KBaAparoB.

3. O6napyxznocb rocaAHoe pa3Hor{reHr4e B HaLrMeHoBaluflx ocnonnofi py-
Ko[LIcI4 Al4ccepral{ul4: <llpo6neubr MexaHVKu Lr ynpaBneHr4fl IBvr}KeHr4eM Ka[-
cynbHblx uo6Hlrullx po6oron r,r po6oroB c repMoMexaHhqecKr{Mr.r aKT}oaropaMr4>
14 TeKcra aarope$epara x srofi pyKorrr4cr4: <flpo6,reMbr MexaH:aKvr 14 ynpaBnel:afl
ABI4xeHI4ev vo6wlbHblx KancynbHrtx po6oroe H po6oroB c repMoMexaHuqecKr4-
MI{ aKTloaropaMla). fannoe o6croqreJrbcrBo, oAHaKo, He cHr4x(aer coAepxareJrb-
Horo KaqecrBapa6orrt, a caM anropeQepar coorBercrByer reKcry 1ncceprarJLru.

4. Irlrraerorcff TaKXe MeJrKr4e crvIr4cTt4qecKl4e HeroqHocTh 14 Orel{ ar]Kvr.

Oqeurca pa6orrr B rIeJroM.

[zccepraukrr rrocBruleHa aKTyanbHofi renae e o6,'racrlr Ar,rHaMr,rKr.r po6oron.
llonyveHnrte s Heft pe3ynbrarbr HecoMHeHHo rpeAcraBJuror r4Hrepec KaK c o6iqe-
AI,IHaMI4rIecxoft TorIKI4 3peHnt, TaK r4 c rorrKr4 3peHr4r po6ororexHr4qecKl4x / uexa-
TpoHHbIX flpunox{enuil. B pa6ore oQ$exrraeHo crpor4Tcq €rJ'rropr4TM ynpaBJreHr4t
KarIcyJIbHbIM po6orolt, o6ecne.{asarcUHfi MaKcr4Mr43arlnro cpegnefi cKopocrpr
ABI4xeHI4t IIeHTpa Macc Bcero aililapara. flpoeeaeHHoe HccneAoBaHVe ocHoBaHo
Ha MeroAax HOJII4Heiruoh AI4 HaMVKH 14 MeroAe Har4MeHbirrr4x KBaAparoB.

Anrop npoleMoHcrpl4poBaJl xopouee BJraAeHr4e MareMaruqecKr4M alilapa-
ToM, rIpI4MeHteMbIM rlo reMe Ar4ccepraqrau. VnoMqHyrbre 3aMeqaHur He cHl4xaror



o0qyrc [onO)KI4TeJIbHyIo OUeHKy Hayr{Horo ypoBHq BbIIIoJrHeHHoft Ar4ccepTarlH-
oHHoft pa6orrr. Pe:ynuarbr Ar4cceprarlprr4 B Aocraro.{Hofi cre[eH]r ony6nnxoBaHbr
B clequalr43krpoBaHHbrx xypHaJrax no reMe pa6orrr.

[nccepraqnr Apllena MaprblHoBr4r{a Hyuynapona <flpo6leurr MexaHr4Kr4 Lr

yrlpaBneHufl ABuDKeHI,IeM KancynbHux vo6uJrbHbrx po6oroe n po6oroB c repMo-
MexaHHqecKIlMIa aKTIoaropaMI4)) y,4oBnerBopqer rpe6onanzqM (flonoxeHr4.rr o tro-
ptAKe rlpl4cyxAeHLrfl yueurtx creneuefi)), yrBepxAeuuoro llocrason"rreHneM llpa-
Burerlbcrsa Poccrficxofi <De4epaqnl4 or 24.09.2013 J\ll 842, npegbrBrrreMbrM K

Al4ccepralllrtM Ha col4cKaHlae yv€Hofr cre[eHr4 KaHAr4Aara HayK, a ee aBTop, A. M.
HyHynapoB, 3acJlyxnBaer [pl4cyxAeHr4q eMy y.renofi crereHr4 KaHAr4Aara $uzu-
Ko-MareMarl4rrecKl4x HayK [o cnerlnaJrbHocrr4 01.02.01 - reoperlrrrecKar MexaHn-
Ka.

Orsrte o6cyx4eH H o4o6peH Ha 3ace [aHW raSe4prr MexarpoH r4Kr4 vr reope-
rnqecrofi MexaHI4KI,I (DegepalrHoro rocyAapcrBeHHofo 6roANeruoro o6pa3oBa-
TeJIbHoro yqpexleHut Bblcruero o6pa-:oBaHr4r <Mocxoecxufr aBr4aur4oHHufr ns-
crl4ryr (HaquonanrHrtft l4ccJleAoBareJrbcKnfi ynrznepcnrer)> 12 rcxa6pfl,2019 r.,
nporoKon llb 4.

3aae4yrou1rafi raQe4pofi vrexarpoHrrKz
r4 Teoperr{qecKoft MexaHI4Kt4

Mo cxoecKoro aBu arlrroH Horo r4Hcrr4Tyra (HI,IV ),
AoueHr, A. $.-rra. u. F. C. Eapaun

llpoQeccop rca$eapbr MexarpoHr.rKr4

14 Teoperrrqecroft MexaHHKI4

Mocxoncxo ro aBr4 arJr4 oH H o ro r4H crr4ryra (HI4V ),
upoQeccop, l. $.-vr. H. 14. VI. Koceuxo


