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oQzqzamHoro orrroHeHTa Ha Ar4cceprarlruo Tepexona feoprur
flasroszqa Ha reMy <IzlccneAoBaHr4e rvrHaM:aK:z, \raHnpoBaHrre
rpaerropuff, y[paBneHr4e coepopo6oraMr4)), rpeAcraBneHHyro Ha

colr cKaHI{e yv euofi crerleHl4 Ka:a4larar a @ zs u ro- vr are M arr4rr ecKr4x H ayK no
crrerlr4 zurbHocru 0 1.02.01 - TeoperrlqecKa.fl MexaHr4Ka

Arcrya.nrHocrb reMbl r{ccJreAoBannuit. B noc.rre4uee BpeMr cyuecrByer 6olrrrroq
pasuoo6pa^:rze po6oroB, pa3JIt4tIH6IX 14 rro Ha3HaqeHr4fr, v rro KoHcrpyKrlr4r,r. Oco$uft
KJIacc cpelil uo6z,rrnrrx po6oron cocraBr_f,ror po6oru, rrbe [epeMerqeHr4e ocHoBaHo Ha

npl4Hulrle KaqeHI4.a, c IlcrIoJIb3oBaHrreM cvrr cyxoro rpeHrrr. 3Aecr [peAcraBnrror
vHTepec a[flaparbl, I4MetorII4e Qoprtly rnap1 o6ra4aroqr4e pflAoM rrper,rMyrrlecrB: B

qacrHocrt4, Kopflyc raKoro arrnapara Mo)Ker 6rrrr repMerzqHbrM 14 3ailIr4rqeHHbrM or
BHOIITHI4X nos4eftcrezft, a cSepzuecKar Sopva rro3BoJrrer coBeprrrarb ABr4xeHile B

nro6ou 3aAaHHoM HarrpaBneHzr4.

C ro.mtl 3peHzr reoperr4rlecrofi lrexaHzrKvr, r43yrreHze liBvnKerrzrfl no4o6uoro
annapata cBoAI{Tc.q K 3aAarre o ABLIXeHT4I,I fro rrJrocKocrr,r trapa rlarrlrrrzna. Perueuze
lo4o6Hux 3al.a,c') B cBolo oqepeAb, cyqecrBeHHo 3aBr.rcr4T or rrpkrHLruaetrofi MoAenr4

rsauuoAefrcrBr4fl. MelKAy c$epuvecrofi o6oro.rKofi .Lr rrJrocKocrbro. 3avacryro
rlpl4MeHterc.f, MoAeJIb a6comoruo uepoxonarofi rrJrocKocrLr. Kponae rofo, rrrap KaK

rlpaBl4no rlpeArloJlaraerc-f, ypaBHoBerrreHHhrM: ero rIeHTp Macc v reoMerpvrrecrzfi rIeHTp

COBTIA,IIAIOT.

Buecre c reM, peaJlbHble 3KcrIepI{MeHThI rroKil3brBaror, qro Bo MHorr4x cnyqa-sx

Aocrl4ralorc.f, sQSer<ru, HeBo3MoiKHbIe B yKinaHHbrx Bbrrrre npeAnoJroxeHr4rx, B

qacrHocrl,I, po6or B PsAe cryqaeB He Molr(er Harrarb ABVx(eHr{e. Kpoue roro,
IrcrIoJIb3oBaHI4e HeroJIoHoMHbIX uoAerefi rroABepraerc{ B rrocJreAHee KpzrvKe MHorux
I43BecrHbIX aBTopoB. HaroHeq, IlpeArlono]KeHze o coBrraAeHr4r4 rIeHTpa Macc c

f eoMerp[qe cKr4M ueHTp oM Ha np aKTr4Ke oKa3 brB aerc.f, HeA ocrrDKI4MbrM.

lnr nocrpoennfl. aJIropI4TMoB ynpaBJreHzx po6oroM, rrprrMeHr4Mbrx K peaJrbHbrM

cLrryar\uflMl neo6xo4lrMo I4cIIoJIb3oBaHI4e 6oree cJro)KHbrx uo4e,refi TpeHvrfl, a rarcKe

orKa3 or coBfIaAeHI4t IIeHTpa Macc po6ora c ero reoMerpktrrecKrrM ueHTpoM.
llolyvenurre B pa6ore f.ll.Tepexora anroprlrMbr yrpaBJreHr4{ cQepopo6oroM
rro3BonrrcT pelrr4Tb 3a4asy Haxo)KAeHVs JT\4x ynpaueunfi.

Creneun odocHonaHHocrlr HayrlHbrx rroJrox(eHnfi, nnrno4oB r{ peKonaeuAarlufi.
Anrop AocrarorrHo KoppeKTHo o6ocuoerrsaer aKTyanbHocrb reMbr rvccepra\vL4
orlpeAenlfier o6rexr 14 rlpeAMer vccneAoBauur, Qoplrynupyer rleJrb 14 orrpeAenrer 3a2La.uvr

ilcc[enoBalJvfl.

Anrop Qopvlynzpyer ocHoBHbIe [peArroJ]ox{eHr4fl 14 ronyueHr{r n pa6ore, na
ocHoBaHlru Koropblx crpor4T MexaHkrrrecKyro MoAenb cQepzuecrux po6oron,



rlpeArloJlaraeMblx cllcreMaMz a6comoruo TBepABrx TeJr. B ABrlxeHze po6o6r
rIpaBoA-[TCt nocpeAcrBoM BpaqeHI4-tI paclonafaroqzxcr BHyrpz ArrcKoB-MaXOBr4KOB,
reHepvpyrcrll4x BHyrpeHuLIfi Kl4Herl4rlecruft uoueur. B pa6ore vctronb3yrorcr rrrr4poKo
z3BecrHhle I4 aKTI4BHO npI4MeHteMBIe MOAenI4 KOHTaKTHOTO B3ar4MO4efiCrnzx MelKAy
Kar{IrIIrMct reJIoM (c@epzuecxofi norepxHocrbro po6ora) 14 rrJrocKocTbro, TaKrze KaK
MoAeJIb a6colrotno Illepoxosarofi rlJlocKocrrr, BrsKoro 'tpe:nLrfl. Tarxe paccMorpeHa
3aAaqa B paMKax orHocI4TeJIbHo nosofi MoAenI{ ^tpelvrx) rrpeAno)Keunofi

'{'B,KapanertHoM, o6o6rqarouafl HeKoropbre rpyrr4e MoAeJrr4 (n vacrHocrz, KynoHa z
Konreucy-xypanleea). AM perrreHz-s o6paruofi sara.uv rvHaM1rKvr r{cron*yrorcs
o6rqrze reopeMhl ALrHa"'LrKu. a I4MeHHo 3aKoHbr r,rcMeHeH'r-rr rrMrryJrb ca v KprHerzqecKofo
MoMeHTa' Aerop I4crloJlrcyer ypaBneHvfl rBz.xeHr4r KaK B BeKTopHoM BzAe, TaK v B
JI OKZLIIBHBIX KO OPAI4H UT AX, KOTOPbIMI4'BJI'IOTC' YfNbI 3ftrrEP A.

Mero4vt<2, I4c[oJIb3oBaHHbIe aBTopoM, a rarcKe npoBeAeHHoe r,rM r4ccneAoBaHve
AilHaMIzKI4 He Bbr3blBalor coMHeuttit. 9ucneunoe MoAenI,rpoBaHI4e [o3Bonter oueHVTb
KarlecrBo [peIcraBJIeHHhIX aHZUII4Tr4qeCKr4x pe3yJrbraroB, a Tarcr{e oQser<rznHocrb
TIP EAJIOXEHHbIX tUITOPI4TMOB AJI' YNP ABNEHI.IX P O6 OTAN,TU.

Te HayqHble BbIBoAbI, Koropble npeAJroxeHhr aBTopoM r1y_ ga6uefimero
[pI4MeHeHI4-[ B rIpaKTzqecKLIX 3aAarrax o6 ynpannelzrv cSepopo6oraMt) B Aocraro.rHofi
creleHr4 o6ocnosaurr.

oqenrca HoBr{3Hbr rr AocroBepHocr'. B xa.{ecrse HoBbrx HayrrH'rx pe3ynbraroB
MOX{HO BbI,IIEJII4Tb:

- PerueHze o6paruoit zagauu AI4HaMVKI4 4ru csepr4qecKoro po6ora Ha rrJrocKocrr4 c
eeazuo4eftcrBr4r (a6conroruo mepoxoBara,
[IJ'I O CKO CT6 C AByXn ap aMeTp kr rre c KrI M Tp eHI4 eM

pa3rr{rIHbIMI4 MOAeJIflMZ KOHTaKTHOTO

TIJIOCKOCTb, rrJlocKocTb c B_rr3Kr4M TpeHzeM,

A.B.Kapanerxua)

- Penrenue o6paruoft 3ana'rtr4 rkr:naMilKz 4m csepzqecKoro po6ora c rIeHTpoM Macc BHe
feoMeTpr4qecKofo rIeHTpa

- I4cateroBaHze ceoficrs cLrIr Lr MoMeHToB TpeHr4-s B MoAenr4 A.B.KaparrerrHa,
Haxo)KAeHLIe AByx rlpeAenbHhrx pexIIMoB AJI.f, ceo6oAHoro rrp{MojTranefisoro ABrDKeHr4t
poooTa.

-Onpe4elenze ycrrorl;tttit Bo3Mo)KHocrr4 nBr4xeHn
AByxflapaMerpr4qecKofi vo4elz rpeHlu

Anfl poooTa B paMKax

B II.JI.M, pe3ynbrarhl, [onyqeHHhle aBTopoM, frBrrflrorcs. HoBbrMr4 3Ha'LrflMvl
HayqHo-TexHl4qecKoft orpaclu. Pesylrraru pa6orrr rro3BoJTrror co3Aarb ynpaBn-f,roqze
aJIropI4TMbI I,nfl ABI'DKOHV-f, cSepwecxnx po6oroe B ycnoBkrtx pa3rkrrrHbrx
nonepxHocreft' a raKxe o6rscH-flIor pe3yJlbrarbr [paKTr4rrecKr4x oKcrreprrMeHToB, B
qacrHocrl4 fIoKa3bIBaIOqI4X HeBO3MOIKHOCTB ABkrxie]FILrfl B prAe cnyqaeB. COrnacno
rIpoBeAeHHoMy B pa6ore a]ts'anliay, Mo)KHo rrog6nparr neo6xorr4M6re Marepr44Jrbr AJrt



cQepzvecrofi o6oro'rKn po6oroe, a TaKme gneKTpoAB vffarerrv c rpe6yeMbrMr{
flapaMerpauu. BrruonHeHHoe n pa6ore I4ccJIeAoBaHLre rnfl rrrapoB c rIeHTpoM Macc, He
coBllaAarorut4M c reoMerpvqecKoM rIeHTpOM, rro3BoJrrer onpeAeJrr4rr Heo6xoAr4MocrB
AunaMz'recxofi 6alauczponr<2, a B cryqae ee HeBo3Mo)KHocrt4, cKoppeKTr4poBarb
aJrf op r4TMhr yrrp aBn e Hrz.rr.

locrorepHocrb HayqHbIX uonoxenzfi v, [oryqeHHBrx pe3ynbraroB
rapaHTl4pyercr B pa6ore KoppeKTHbIM I4crIonB3oBaHr4eM MareMarrrqecKr{x ruo4ereff z
MeroAoB' Kpoue roro, zMeer Mecro coBrlaAeHze c peanbHbrMlr sKcrrepr4MeHTiurbHbrMr{
AaHHBIMZ' rIpoBoAI4MbrMrr 4rrfl po6ora-ruapa SpheRob; coBrraAeHr4eM MoleJrbHbrx
pe3yJIbTaTOB pacqeToB' nOnyqeHHhIX ilpyfuMlr4 aBTOpaMII; [poBe.qeHHbrMr4
9KcnepLIMeHTaMI4 c noMolrlbro qv cJreHHoro M oAe nbrp oBaHLrA.

OcnosHrre pe3ynbrarhl AI4ccepraIJrrv ouy6nzroBaHrr B ruecrr4 rreqarHbrx pa6orax,
B ToM qI4cJIe' B AByx crarb-f,x )KypHanoB Ia3 lleperlH.fi BAK no cfrerlr4anbHocrr4 01.02.01.
onz HeoAHoKparHo o6cyx4alrzcr Ha pa3nr4rrHbrx r<onsepenrlr4rx u rroJryrrr4Jrrl
o4o6penrze BeAyrrlrx cfrerlr4anr4croB.

3apreqanuq no A[ccepraruroHHofi pa6ore B qeJroM.

1' B pa6ore orcyrcrByer qerKat rlocraHoBKa 3ara!,v. KoseqHo, oHa craHoBvrrcfl
scHoft B pe3yJlbrare qreHl4r pa6omr, oAHaKo xoreJrocb 6rr, vro6rr (4n-a y4o6crea
uvrcaretlr') gToMy 6rrrt nocexIqeH orAenruufi pas4en.

2' VparHeuze Kl4HervqecKoro MoMeHTa (2) Ha crp. 12 TeKcra rvcceprarJ4kr
3arlzcaHo He coBceM KoppeKTHo: n resoft vacrv Szrypvrpyer npo[3BoAHar or
BeKTopa' [poeKIIt4I4 Koroporo ol]peAeJleHu (rar< oro yKa3aHo Aiuree anroporra) s
TIoABIDKHofi (xecrro ce-f,gaHHoft c re,rovr) crlcreMe KoopAr4Har, a B rrpaBoii .racrz
yKa3aH BeKTOp MOMeHTOB CI4JI B HeTTOIBTDKHOfi CZCreUe oceft. Ornaeuy, rrro B
zcxoAsofi crarBe aBTopa 3To ypaBHeHr4e 3alzcaHo BrronHe KoppeKTno. Kpoue
Toro, Ha yrasauHofi crpaHl4ue orcyrcrByror o6osna.reHz-f, HeKoropbrx
zCfIOJIB3yeMbIX BeJII4{I4H' HalpzMep, He HarII4CaHO, qTO TaKOe <<cD C rprrurOfi>>.
9uraremo [pI4xoAI4Tct AofaAblBarbc-rr Ao cMbrcJra raKr4x cr4MBoJroB caMoMy.

3' B rI' 2.1 [vccepra\vv rpLrBeAeHbI rpr4 rrpr4Mepa KoHKperHbrx KoHcrpyr<qzfi
po6oron firapoB, rrs Koropblx rlpeAcraBJreHbr pe3yJrbrarbr pacqeroB vrx
I4HepIIrroHHhIX [apaMerpoB (uarpzq zuepqzr.r) w Koropbre BrrocneAcrBktr4
I4onoJlb3yrorc-f, !.Irfl [oAcqera Kr4Herr4qecKofo MoMeHTa po6ora vr
coorBercrByroqvx y[paBJltroul4x yrJroBbrx cKopocreft poropor. 34ecb xorenocb
6u yBrrAerb 6olee no4po6urre rlotcHeHzr K ToMy, KaK 6s1u noJryqeHbr
coorBercrByro4l4e MaTpI4IIbI trHepWrr4. llo MoeMy MHeHr4ro, 3Aecb He Bce
pe3ynbrarhl tBntrIorcr [paBrrJrbHBIMt4. B qacruocrv\ fl. cqzraro, rrro Marpur\a c
Ha crp. 15 rer<cra Arrccepralluu (n. 2.1.2 <<IJJap c rpeMr MaxoBzKaMLr Ha o.uHor
oct't>) AoJDKHa zMerb Br4A

C = diag {c.c,c\



B TO BpeMr KaK B TeKCTe Ar4coepTarlvpr oHar4MeeT Br4A

C = diag {c +l I 2,c +1 I 2,c\ ,

B.rAe ,=;#' 3ro cJleAyer v3 Tofo, rITo Marpuua C ((orBerraer)) 3a BKJraA,

eHocl4Narr[ B r<I'ruerz'recKzft MoMeHT ruapa-po6ora qr4cro yrrpaBn-fircqvM1a
yrJroBbrMr4 cKopocrrMr4 poropoB a (r.e., 6es yrrera yrnonofi cKopocrr4 cauofi
ruapoeofi o6olovxz).

4. He sie rIoH{THo n n. 2.1.3 <lllap c MaxoBrzKoM Ha BpaqarcIr1eMc-f, Korbrle), crp.
17 gvcceprar\rrLr. Cym [o [peAcraBJ'IeHHoMy n pa6ore orucaHzro, AZcK-MaxoBrrK
rloMelueH B KapAaHOBOM rIOABeCe, yKpenJreHHoM BHyrpr4 rrrapoBofi o6oloqxz.
I{urupyro rro reKcry Arrcceprallrul <<...BHyrpt4 rrrapa :aaxorv-tcfl rrJrocKoe rBepAoe
KOJIbIIO MaCCbI mr, ueHTp KOTOpOTO COBIIaAaeT C U9HTpOM Xlapa I4 KOTOpOS MO)K9T

noBopaql4BarBct BoKpyf cBoktx AByx B3arrMHo-[epleHllrKyn-rrpHBrx Ar4aMerpoB.
Bnyrpz gTofo KoJIbIIa pacloJlo)KeH ALrcK-MaxoBr4K, Maccbr m2, BparJJarculuitcx

orHocI4TeJIbHo ero HopMruII4, coBnaAalorqefi c HopMilJrbro rrJrocKocrr4 KoJrbrla....)).
B erou cJlyqae, orreBI4AHo, paclpeAeJreHr4e 14 reoMerpLrs. Macc BHyrpkr rrrapa 11pr4

BpaIrIeHIrI4 3TI4x MaxoBI4KoB 6y4er MeHtrbc.fl c reqeHr4eM BpeMeHz, a rroAcq1rrurb
Kl4Herl4gecrllft uoueHT ct4creMbl TorAa 6y4er xpaftne 3arpyAHr4TeJrbHo. Teu ue
MeHee' TaKafl 3al.a9.a pemaeTct B TeopI4I4 rl4pocKofios v eft flocBrrrleHo HeMaJro
vccJleAoBaHzfi. O4naKo, Bo3Mo)KHo, TaKyro KoHcrpyKrlrrro Mo)KHo peiupr3oBarb,
I4CnOJIb3yt raK Hzl3brBaeMbre uapoBbre froABecbr, paHee oflucaHHbre B Jrr{Teparype.
B raKoM cryrrae aBTopy croI4JIo 6u [przBecTr4 coorBercrByrorlr4e 6oree
no4po6urre o6r.scuenrrfl, vI ccbrJrKl4. Teu ue MeHee v B groM cJlyrrae, no MoeMy
MHeHI4to, 6ylet MeHtrbc-f, IIoJIo)KeHI,Ie fJraBHbrx oceft znep\prv carcreMbr BHyrpr,r
mapa.

5. He cosceN{ [oHtrHo yrBepx{AeHne 1.1 Ha crp. 19 Ar4cceprarlrrv, rre [pr4BeAeH
neperrfi nerropuuft r4Hrerpiu (3) B ToM cJryqae, KorAa MoMeHr pearuluir
orHocI4TeJIbHo rorIKI4 KoHTaKTa pto rrntxerc-fi norHoft [poz3BoAnofi no BpeMeHr4

or HeKoropofi nexrop-Qynxuzn B ckrny cr{creMbr (I), (2).O4uarco, ua uofi B3rJrrA,
3Aecb Bo3HI4Kaer Jlon4qecKl4fi nopouHufi rpyr, TaK KaK oror MoMeHT caM BXo/Irrr
B rpaByro qacrb crzcreMbr (l), (2).

6. B u. 4.1.2 <BpauleHl4e BoKpyr BeprlrKaJrvt>> Ha crp. 70 Ar4cceprauvvr, B rJraBe,
uocn-queHHoft ArrHaMI4Ke Hec6a,raHcr4poBaHHoro [rapa, He coBceM rroH_f,TeH

BbIBOA ypaBHeHI4t KVHerI4qeCKOfO MOMeHTa, rrpr4BeAeHHofo Ha crp. 7I
I-IlCCepTArILrkr.

orMe'reHHrre HeAocrarKl4 yKil3brBarcT Ha HeKoropyro HeoflbrrHocrb aBTopa

AI4CCepTaIIWJI npll JII4TeparypHoM r43nolKeHw4 cBor4x HayqHbrx tttccrileliona]Huit 14 He



BJII{'IOT HA MOrO [OJrO)KI4TeJrbHyrO OUeHKy 4r4c'c'eprAu.krv B rIeJroM, KaK HayqHo-

KBuuII4QI4KaIII4oHHoro t4ccJleAoBaHvrfl B o6nacrr4 TeoperuqecKof MexaHHKt4.

3arc.nroqeuue. Aerope$epar coorBercrByer coAeplr(aHr4ro At4cceprarlr4r4.

luccepraqvlonlaafl. pa6ora Tepexona feoprzr llasroszqa coAepxr4r perrreHve croxsofi
I4 aKTyanbuoft HayuHo- TexHl,I.Iecrofi npo6reurr, cBr3aHHofi c nsyueHileM gtrrravrzKr Lr

rlocrpoeHl4.fl yllpaBJleHra-a cQepzvecKLIM po6orovr (n panKax pa3Jrr4qHbrx uo4eleft TpeHr4t

(n r.rl. AByxlapaMerpzqecKktM TpeHVeM A.B.Kapauerxna) rrrfl perrreHrrr MHort4x
npaKTI4rIecKI4x 3aAarr, rrro orBeqaer KBaJrzSzxaquoHHbrM rpe6onauzrM rr. 9 lloloxeszs
o rloptAKe np[cy)KAeHI4.[ yrIeHhIX creneHefi, yrBep)KAeHHoro rrocraHoBJreHr4eM

flpanurerrcrsa P@ or 24.09.2013 r. Ns842, rpeAbrBn-rreMbrM K Azcceprar\r4flM Ha

coI4cKaHI4e yveuofi crerleHl4 KaHI.vI.ara HayK, a ee aerop 3acJryx(r4Baer npr{cyxAeHr4s
yvenofi crerIeHI,I KaHAI4Aara Szszro-MareMarkrqecKr4x HayK rro crreqr4zlnbHocrz 0I.02.01

- TeopeTzqecKa_[ MexaHr4Ka.

OSuqzanrurrfi onnoHeHT,

A.Q.-u.n, upoQeccop ra$e4pn

reoperuubcrofi nrexaHr4Kr4 MocKoscroro
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