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eegyqeft opraHrr3au w Ha Ar{cceprarluro [Ian6sa A.nerccanlpa Cep reen nua
<IrlccreAoBaHr4e ABr4xeHrrfl TeJra rro roprl3oHTamsofi rrJrocKocrt4 rIoA BnvrHI{eM

[epeMeuleHr,r.rr BHyrpeuuefi MaccbrD,

[peAcraBneHHyro Ha covcKaHr4e yqeHofi creneuu Kala4a4ara Qzsuxo-
MareMarvqecKr{x HayK rro clerlr4iurbHocru 0l .02.01- <TeoperlrqecKa, MexaHuKa))

,{uccepraulroHHaf, pa6ora flanEna A.C. noceruleHa uccJreAoBaHuro ArrHaMuKrr

MexaHr{qecrofi cucreMbr, ABrrxyuefic.r [ocpeAcrBoM rlepeMelrleHlrfl BHyrpeHHefi naaccrr.

PaccuarpuBaeMaf, MexaHlrqecKa, cIacreMa cocror.rr v3 TBepAoro reJra (xopuyca),

HaxoArrrleroc-rr Ha ropr43oHTaJmuofi mepoxoBarofi urocKocrr,r r4 Marepr4amnofi TorrKr4

(nnyrpeunefi uaccrr), gezxyqeficr nnyrprl Kopryca no oKpyxHocrrr, ueHrp roropofi
coBfla.qaer c ueHTpoM Macc Kopflyca. YrnoBar cKopocrb paAr4yc-BeKTopa, 3aAaroruero

orHocrrreJrbHoe rroJroxeHze BHyrpeuuefi Maccbr, rrocroflHHa. PaccrvrarpnBaercfl

ABI4xeHr,re clrcreMbr B repruramHofi trJrocKocrl4. AHarr,rs [poBoAr,rnc, [nfl AByx

cnyrraeB: KorAa MexAy KopuycoM n ouopofi geftcrnyer roJrbKo cpIJIa cyxoro rpeHzlt, Ll

KofAa geficrnyer KaK cI,IJIa cyxoro, TaK 14 cI4JIa Bfl3Koro rpeHrlfl.

B nocreAHr4e roAbr sa6moAaerc, cyuecreeuurrfi pocr rrucna ry6nur<aqzfi uo

ArrHaM[Ke rr ylpaBnesuro nao6uJrbHbrx cl4creM, coAepxaurrx BHyrpeHHI4e IIoABt4xHbIe

gJreMeHTbr. ArryaJrbHocrb raKlrx HccJreAoBaruia o6ycroueua seo6xoAlrMocrrro

co3AaHrur po6ororexHlrqecKlrx ycrpoficrn, ABr4xeHI,Ie Koroprlx ocyulecrBJrflerc, 3a crrer

nepeMerrleHr,rfl BHyrpeHHrrx Macc. flnx 4anHrrx uo6urbHblx ycrpoftcrr ne rpe6yrorcx

BHerrrH[e ABI{xIrreJrr,r (roreca, ryceHzqu), rrogToMy B rouxpernoft rexnu.Iecxofi



peurul:ia\uv oHI{ MoryT 6rtrr 3aruuueHbr or HerarI,IBHbIx BHeurHt4x nos.qefictsufi

saurHyrofi o6oloqroil. 3ro AeJraer vx [epc[eKrI{BHbIMtI Ntfl IlcuoJIb3oBaH[, B

arpeccnBHbrx cpeAax. Kporvre roro, KancIoJILHbIe po6oru raKoro rl4na Monyr

trcrroJrb3oBarbc, An, r,rHcrreKulru rpy6onpoBoAoB IIII,I AocraBKI,I JIeKapcrB no cocyAaM

naIII4eHTOB.

Taruu o6paaorra, TeMa Alrcceprarllru r,IMeer He roJIbKo reoperfiqecKoe, Ho u

rr prf KJraAHoe 3HaqeH He Ha 3Tarle npoeKT[po Ban:afl. uo6ulruux po6oroa.

flncceprarl[, r,r3JroxeHa sa ll2 crpaHr,Iuax, cocrol,IT I,I3 BBeAeHI,Ir, Tpex IJIaB

ocHoBHofo reKcra, 3aKJnorreHil, t clrrcKa qrarrapyevrofi Jrl4TeparyptI [I3 98

Har,rMeHoBaruuit.

Bo BBeAeHrrrr o6ocnoesrBaerc, aKTyanbHocrr pa6o'rsr, [plIBoAI,ITc, rcparrrafi

nr{Teparypnrrfi o6sop floryqeHHbrx paHee pe3ynrTaroB l4ccneAosanufi rlo AI,IHaMI4Ke I{

yflpaBneH[ro ABVxeHueM MexaHuqecK]rx cr4cTeM, coAepxaIIII4x fIoABt4XHbIe BHyTpeHHLIe

3JICMEI.ITbI.

B nepnoft rJraBe npone4eH aHaJrr,r3 ABr4xeHr,r.,{ Kopnyca, Hecyulero noAB[IxHylo

BHyrpeHHroro Maccy rtpl,t ero HyJreBofi Ha.ranruofi cKopocrpl. Cnaqala paccMorpeH

clyuafi, KorAa MexAy Kop[ycoM [r [oBepxHocrbro 4efic'rnyer roJIbKo cI{JIa cyxoro

TpeHr,rfl, a 3areM pe3yJrbraru o6o6ueHbr Ha cryuafi, KorAa yrrl,ITblBiuorc, KaK cItJIbI

cyxoro, TaK r,r cr,rJrBr Bfl3Koro rpeHzfl. B npocrpaHcrBe napaMerpoB 3aAarlu yKa3aHbI TpI4

o6lacru (I, II, III), n Koropbrx ABr,rxeH[e r,rMeer KaqecrBeHHo pa3nlrqHsIfi xaparcrep. B

o6nacru I ropnyc ABrdraerc, Bo3BparHo-[ocry[areJrbHo, coBepua, 3a BpeMfl rlonHoro

o6opoTa ruyrpenHefi Maccbr rro oKpyxHocrr,r ABe ocraHoBKtl, uocJle Korophlx oH

HeKoropoe BpeMfl noKor,rrc.fl (sanHnaer), a 3areM rlpoAoJlxaer ABLIxeHI{e B

rrporr4BouoJroxHoM HarrpaBJreHuu. B o6lacru II ropnyc 3a BpeM.,I flonHoro o6opora

BrryrpelrHefi uaccrr rto oKpyxHocrr,r raKxe coBepuaer ABe ocraHoBKI4, rIocJIe oAttofi tts

KOTOpBTX OH OCTaeTC' B nOKOe B TelIeHI'Ie KOHeqHOTO I,IHTepBaJIa BpeMeHI,I, a IOCJIe

apyroi - cpa3y Haqr,rHaer ABr{xeH[e B rrporr,rBonoJroxHoM HanpaBneHur,r. B gToM cryqae

cKopocTb Koplyca MeHreTc, nepr4oAzqecKr,r, a [epeMerueHl,Ie Kopnyca 3a rIepI4oA

orur4qHo or Hynq. B o6nacrpr III ga BpeM.rr rroJrHoro o6opora BHyrpeHHefi vraccu no

oKpyxHocTr.r Koptryc coBeprlaeT HeHyJreBoe flepeMerrleHue, ero cKopocTb IBa)KA6I

MeHrer r.ra[paBneHue Ha flporvBonoJroxHoe, a ABr,rxeHr4e npo[cxoAur 6es I4HTepBiInoB

3aJrvr,annfl,. B gToM cnyqae Hu cKopocrb, Hr,r KoopAr4Hara Kopflyca He ,BJIflK)Tc,

[ep[oAr4qecKr,rMr,r $yurqurrrar,r BpeMeHr,r.

Bropar rraBa AlrcceprarlnoHnoil pa6oru nocBflueHa aHiuII,I3y ABtlxeHlll
cucreMrr npu upor4ssomHoft Ha.ramHofi cKopocrrr B cJryrrae, Kor.qa MexAy KoplycoM I4

IloBepxHocrr,lo 4efrcrnyrcT ToJrbKo cr{Jrbr cyxoro rpeHr,rf,. CloxHocrL KaqecrBeHHoro

aIItuILI3a AI{HaMI{KI,I KOprryCa COCTOT,TT B TOM, qTO npaBa' rraoTb ero ypaBHeH[' ABITXeHI,Ifl

I{Meer pa3pblB. flocreguue o6croqreJrbcrBo, B qacrHocrkt, rrpr,rBoAr{r K ToMy, rITo Art
AaHHoro ypaBHeHI,Ir ne 6yAer BbrrroJrHeHo ycJroBr,re eArrHcrBeHHocrr4 3aAarru Korura. B

ArlcceprallroHnofi pa6ore AoKa3aHa npaBocropoHHf,, eAHHcrBeHHocrb yt

rrpaBocropoHHr{ HerrpephrBHaf, 3aBr{crrMocrb peureuufi ypaBHeHr,r, ABr4xeH}rfl o'r

HarIiuIbHEIx ycJloBr4it u tapaMerpoB 3aAaqrr, a raKxe AoKa3aFr pflI yrBepxgerrufi o



cBoficrBax MoHoroHHocrr,r pelreHr4fi. .{auHue yrBepxAeHr.L rlo3BoJrrrJr[r aBTopy

Ar4cceprarlnoHHofi pa6orrr BbrnoJrHr{Tr uo4po6noe u [onHoe r,rccJIeAoBaHLIe rIoBeAeHu,

rlHTerpaJrbHbrx Kpr,rBbrx ypaBHeHr,r.rr ABr{xeHr{, An, Bcex AonycTI4MbIx sHaqeHLIfi

rrapaMerpon. Ctporo aHaJrr4T[rqecKrr [oKtr3aHo, rrro npn mo6sIx Aonycrr4Mulx 3HaqeHl,I.flx

napaMerpoB cyrqecrByer pexr{M ABrrxeHr,rf, c nepproAr,rqecKlr MeHrrcrr1eftca cropocrbto.

Xaparrep yKa3aHHoro nepuoAr,rqecKoro ABuxeHr,rrr 3aBncvtr or flapaMerpoB 3a.uaqu.

[aHa [oJrHiur rcnaccuQzKa\r4fl r,r KaqecrBeHHa, xapaKrepucrrrKa Bcex Bo3MoxHbIx r]IIIoB

rrepnoAr4qecKlrx AgI,IxeHI,Ifi. B .racfiIocrr,I, [oKa3aHo, rrro B o6nacru III ABVxeHI,Ie

Kopflyca c flepnoAr{qecKr,r Meu.flrorqefic.fl cKopocrbro IIpoucxoAI,IT 6ee [HTepBanoB

3aJrurtaHnfl,. YcraHoueHo, rrro rrpr4 nro6ofi Ha.rarrHofi cKopocrl,I Kop[yc nu6o

acr,rMrrrort4qecKu npz6runxaercs K nepuoAr,rqecKoMy pexuMy, ru6o BbIxoAlIT Ha Hero 3a

rone.rHHfi npoMexyroK BpeMeHx.

Tperur rJraBa [ocBrrrleHa ABr,rxeHr,rro Koprryca npu upor.r3Bonbnofi uaqarssofi

cKopocrlr, KorAa B cI,IcTeMe [Merorc, KaK oI4JI6I cyxoro, TaK r{ crrJIbI Br3Kofo rpeHI,If.

.{nr xaxgofi o6racru (I, II, ilI) nponeAeH Aeriurrnrrfi aHiurr,r3 noBeAeHr,rfl uHTerpiIJIbHbIx

Kpr,rBbrx ypaBHeHH, ABr,IxeHr{r. Crporo aHirJrr,rrr,rqecKr,r rroKilsaHo, qro 6omuruncrso
y'rBepxAeuzft, gorcasaHHrrx B cJryqae, KorAa yqr,rrbrBulrorc.,r cuJrhr roJrbKo cyxoro rpeH[r,
ocrarorc, TaKxe c[paBe.qn[Bbl rr B cJlyqae, KorAa MexAy Kop[ycoM r{ loBepxHocrbro

4eficrnyror KaK crrJrbr cyxoro, TaK I,I Bt3Koro rpeHr,rr. Kpoue rofo, rloKa3allo, qro

Harr,rqrde Br3Koro rpeHrl, coKparqaer BpeM, BbrxoAa Kop[yca Ha neplroAu.recr[fi pexl{M

ABI,IXeHr,L C l{HTepBaJIaMr.r 3iurr{[AHV[..

B 3aKJrrorreHrru cQoprraynr,rpoBaHbr ocHoBHhre p$yJrbrarbr Ar,rcceprarrnoHnoli
pa6oru.

HayuHan HoBIr3Ha [onyqeHHbrx pe3yJrbraroB cocror{T B cJreAyroqeM:

l. Lls Bcex Aorrycrr,rMBrx gHa.reHufi napaMerpoB 3aAarlu noKuBaHo

cyqecrBoBaHlre u eAr,rHcTBeHHocTB pexr{Ma ABraxeHr,r, c flep[oAr,rqecKr.r uennoueficr
cKopocTbro.

2. flpone4eHa KJraccr,rQuraqu-a t AaHo [oJrHoe KaqecrBeHHoe orrucaHue Bcex

Bo3MoxHbIx pexr,rMoB lBr,rxeHr{, c [epuoArrqecKr4 Merurrcuefi cr cxopocrbro.

3. ,{oraraHo, rITo B 3aBr,rct4Mocrr.r or sHaqeHufi napaMerpoB 3aAaq[ ABuxeHrae
Kopnyca BblxoArt Ha nepl4oArE.recKr,rfi pexr,rM ru6o 3a KoHeqHsrfi nporraexyroK BpeMeHu,

rn6o acr,rMflTorlrqecKr.r npu6lnxaerc, K HeMy.

4. flocrpoeHo rpocrpaHcrBo r,rHTerpaJrbHbrx Kpr,rBbrx ypaBHeHu, ABr{xeHu, AJu
Bcex AorIycrLIMBIx sHaqeHr.rfi [apaMerpoB 3aAaqr,r v [poBeAeH ero nolnrrfi
KarrecrBeHnufi analug.

flocronepHocrb [oryrreHHbrx peynbraroB o6ecuequsaerc, r(opperoHbrM

lIcrIoJIB3OBaHI,IeM B Ar{CCepTaTIUOHHOM r{CCIeAOBaHIAI4 COBpeMeHHbIX MeTOAOB

reope'ruvecrcofi MexaHI,IKI,I vt reopvr4 au$Qepeuu[ilrrbHbrx ypannenr,rfi. Pe:y:r'ra'ru,
loryqeHHsle r pa6ore aHaJrI,ITLIrrecKr{ r,r qucJreHHo, rroJrHocrLro coruracyrcTcfl. BuuoAu.
cAeJIaHHbIe a pa6ore, xopo[o cornacyrcTcfl c pe3yJrbraraMvt, rroiryqeHHhrMu paHee

ApyrlrMn aBTopaMV rrpu lrccJreAoBaH[r{ HeKoropLrx qacrHbrx cJryt14gu ganuoil 3aAaqn.



Iloly.reuuue B pa6ore pe3yJrrTarbr flpeAcraBr-f,]or reoperuqecKylo lr

trpaKTnqecKylo ueHHocTb KaK ocHoBa A\fl uccneAoBaHl,Ifl AHHaMI4KLI kr nOI{CKa

orrrlrMaJrbHoro y[paBneHrr{ 6oree cJroxHbrx c}rcreM, ABr,rxytuuxc, flocpeAcrBoM

nepeMeueHr4.[ BHyrpeHHr.rx SJreMeHToB. Onn Moryr rrcrroJrb3oBarbcfl oneIIHiInI4craMH B

o6lacrgx reoperuuecrofi MexaHr,rKr,r yt p<l6ororexHr.rKr,r B Mocrcoscror<t

rocyAapc'rBeHHoro yHuBepcraTera, Mocrcoscroro Qusuro-rexHrqecKoto I4Hcrl,I't'yra,

MocKoscKoro aBuauuoHHoro t4Hcrrrryra, Irlucruryra upo6nevr MexaHI,IKIt PAH,

Vncrnryra flpr4roraAuofi uareMarrrKr4 PAH kr Apyrilx o6pasonareJllHllx H HayqIIhIx

qer{Tpax.

flo 4racceprag:au MoryT 6urr cAeJIaHbI cJIeAymuII4e 3aMeqaH[fl:

l. Ha c. 12 Ar{cceprauuoHuofi pa6oru rpr{BeAeHbr ypaBHeHI,Iq ABI4xeHLL,I

MexaHrrrrecrofi cncreurr. Cucrcrvra (1.2) HenoJrHa: orcyrcrByer ypaBHeHI{e,

OIII'I C bIBAIOqEFO BP AUATEJI BHOC ABI4XEHil C KOPIIY C A.

2. Aurop He yq[TbrBaer Bo3MoxHocrb onpoK[rAbrBaHr.r, Kop[yca Bo BpeM,

AB[xeHI4-f,. flo-nuAr,rMoMy, cJreAoBiuro yKa3arb B TeKcre, qro raKa,

Bo3MoxHocrb lrcKrroqaercq Ha 3Tarre rpoeKrupoBaHll Ilpln nrr6ope

reoMeTplrqecKlrx pa3MepoB.

3. Ha crp.l2 (Qopuyla (1.2)) He yKa3arr cMrrcrr nepeueunofi g; Moxl{o

IIpeAIIonox}tTB, rITo 3To ycKopeHl'Ie cgo6oAHoro IIaAeI{kts' Cuyulaer
rrof,BJreHlre ororo xe o6osHa.reHr4.rr Ha crp.31 (Sopuyna(1.71)) rnno c ApyrHM

CMBICJIOM.

4. B reKcre Ar{cceprarlr4r,r AoKa3aH prA BcrroMorareJrbHrrx yrnepx4eHxfi,

BBrAeJreHHbrx KaK JreMMhr. IIpu 3ToM ocHoBHlre pe3yJrbrarbl rJIaB

Qoprvrynnpyrorc, Ha c'rp. 53, 60, 64, 80, 89, 96 6es uoAo6Horo BsIAeJIeHI,L

(nurur orMerreHbr KypcLrBoM). BeporrHo, cJreAonano oQopMlrrb I,Ix B BltAe

TeopeM.

5. OcHosHrre pe3ynbrarbr Ar{cceprarrrrr4 (crp.97) He rrpon3BoArr BreqarreHrtl
3aKoHqeHHoro Qparrr,reura. Ecru t,rx [peAcraBtrB B r(aqecrBe aHHorarru[
pa6oru 6es ocHosHoro reKcra, To r,rx cMbrcJr soo6ule HerceH.

6. B cuucre nr4Teparypbr rro3rlrlr{u6 u 11 ugermuuusr.

YrasaHHsre 3aMetlaHnfl. He BJII{r}or ua o6tuee rroJloxr.rrenbHoe BrIeqaI'JIeHue or
Al{ccepralluonHofi pa6orrr, oHu He Kacarorc-f, cyrrecrBa ocHoBHErx pe3ynbraroB v He

orpaxarorcfl Ha ux BbrcoKofi oueHre.

AnropeQepar npaBI{JIbHo r, [oJrHo orpaxaer coAepxaHr4e Aucceprarruu.

.{uccepraqux flanesa A.C. ,BJrrerc, 3aKoHrreHHbrM HayrrHbrM r.rccneAoBaHrreM,

BbIIIOJIHeHHEIM Ha BbICOKOM TeOpeTr,rqeCKOM ypoBHe, pe3yrbTaTbr KoTopo|o

npeAcTaBJIrtoT t4HTepec AJL pA3BIdTr4fl MeTOAOB AUHaM[Kr,r MeXaHUqeCKLtX Ct4CTeM,

ABklxyql4xc, 3a crler flepeMerrleHr,r, BHyrpeHHilx gJreMeHros. OcHoBHbre pe3yJrlTarhr

Ancceprarlr4r,r rroJrHocrblo orpaxeHbr B 9 HayrrrrLx pa6orax, 5 ra: Koropr,rx
<lny6lnr<lBaHbl B xypHanax, BxoA{rrlrlx B nepeqenr BAK, l,t [pupaBHeHHbrx K Hr4M.



,{zccepraq[oHHiur pa6ora <lrlccreAoBaHr.re ABI{xeHI,L Tena rto ropll3oHTilnruoil

nJrocKocru rroA BJrr4rHr4eM nepeMeuleHr{Jr BHyrpennefi Maccbl)) coorl}ercrByer liceM

rpe6onaxncnr flofloxceHllfl o np[cy?r(Aeulrfi yqeHblx crenerrefi, rpe/IT,flBJIreMbIM K

KaHAr,rAarcKHM Ar,rccepraulrrM, a ee aBTop fIaHEs Anexcangp Cepreenuv 3acJryx[Baer
gp[cyr(,Aenlrq yuenofi crerreHrr KaHAI,IAara Qr,rsuro-vrareMarl,IqecKI'Ix HayK rlo

creuuiulbHocru <0 1 .02.0 | - TeoperplrrecKil MexaHIrKa)).

Orsrrs 3acJryrrraH v oAo6peH Ha 3aceAauun ra$eApbl Teoperr'Iqecxofi MexaHVKI{

Mocrconcrcoro Qusuro-rexHr,rqecKoro r,rHcrr..ITyta (rocygapcrBeHlloro yHl4Bepcurera)
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