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Ha)rK, npo$eccopa
HA Ar{CcepTarlurc Ha

c or4cKaHr{e yreH ofi arerr eHr,I AoKTOp a suslrxo -nrareMarkr qecKr{x
HayK Pon4yrrana lwmrpun Cepreenuva Ha reMy
<<fiuuaxruKa KocMarrecKr{x a[[aparoB c aKT]rBnofi naaruursoft
cucreuoft OpLIeHTaIII{LD) no cIIequaIIbHocT14
I.1.7 - Teoperz.recKar MexaHHKa, Ar4HaMLrKa MarukrH

3al.a'au )mpaBneHl,It ABI{xeHI{eM KocMuqecKoro arr[ apena (KA) orHocrrreJrbgo
IIeHTpa Macc AoararoqHo pa3Hoo6pasurr Id rlpeAcraBJrrrror 6onrurofi raHTepec KaK B
Teoperl4qecKoM' TaK LI B [pnKnaAHoM orHoIueHI{I{. Illupoxufi KJracc 3aAaq ylpaBneHr{t
opueuraquefi crIyrHPIKoB yupaBJIeHI{e rrpu rroMorqu MarHr4THhrx MoMeHToB
pa:luuHoft npl4poAbl. {nccepralll{oHHaf, pa6ora A.C, Por4yrrzna nocBf,rrleHa
I{CCIeAOBaHI{IO ABIDKeHkI.fl KOCMI4q9CKOTO a[napara, ocHarrleHHoro naarnulrofi
cucreltoft opI4eHTaIInr'r. Ynpannsrorunfi MoMeHT flBrrflerafl Synrcquefi reoMarHprrHoro
troJlq, I4HAyKIII{f, KoTopolo I{3MeH{erc.[ B llpoqecce ABltlKz:aLIfl KA no op6ure BOKpyr
3eurz. B pa6ore [peAlonaraercfl, qro op6r,na crryrHur(a KpyroBar, a
MareMarl4qecKHe MOAenI{ paccMarpr4BaeMbrx saaaq upeAcraBJrrror cooofi
4r,rS$epeurlriaJrbHbre ypaBHeHHr c nepr{oAraqecKr,rMra r<oo$Sr,ulr4eHraMr{.

AxryalnHocrb raKoro I4ccJIeAoB aHkrfl Hepa3pbrBHo cBf,3aHa c ocooenuocrbro
o6lexta, K KoropoMy rlpznaraerafl ynpaBJreHne. 3ro M€urbre KocMnqeoKr4e a[[aparbr,
BecbMa crecHeHHhle IIo AocrytIHbIM cpeAcrBaM yrrpaBneHr,rf,. Ecnu orpaHr{qr4Tbc.rr
I4cnoJIb3oBaHueM TOJIbKO MaIHI4THbIX KaTyIneK Ha MaJIbIX tI CBepXMUUI6X, rraaCcoft n
HecKoJIbKo KI4JIorpaMM, alr[aparax, To nrrcno6o4xrcx peaypcbr Macea) o6reru,
sneKTpollvr^falJue - AJIf, Apyfl4x cl4creM, r4 B nepByro oqepeAb rroJre3nofi narpysxrf.
3Aecr r,rMeercfl, oAHaKo, cyqecrBeHHaf, upo6reua, eBflgalHafl. c npupo4ofi
yrlpaBJltlolllero MoMeHTa. A I,IMeHHo, Her Bo3MoxHocrr{ co3Aarb MoMeHT B
HanpaBrIeHLIu BeKTopa reoMarnzrnoft HHAyKUI4I{. llpnr 3ToM cr,rcTeMa Ha caMoM .rleJre
f,BJr'f,erc{ ynpaBJrtenaoft, uro 6ltlo tloKa3auo B HecKoJrbr<r,rx pa6orax. Hecuorpr Ha 3To,
B [paKTI{qecKoM rIrIaHe [ocTpoeHl4t yrrpaBJreHr4r l.Irfl KOHKperHbrx KocMr{r{ecKr,rx
alnaparoB Bo3HI4Karor orpeAeneuHbre rpyAHocrr,r. Haz6onee oepbe3Hbre npo6neuu
cBf,3aHhl c o6ecneqeHl{eM nro6oft rpe6yelaofi opuenrarJnr4 arrlapara, rrro uo4po6uo
paccMorpeHo aBTopoM B urecrofi rJIaBe AllccepraIlpru. 3Aecb HyxHafl opr{eHTarlvrfl. B
npl4Huplne odecne'IuBaerct, Ho roqHocrb rrpu 3ToM oKa3brBaercfl M€urorrpvroAHoit Ans
peaJIbHbIX 3anpocoB noneguofi Harpy3KLI. flprauela He roJrbKo ytrpaBnegge,
IIpeAJroxeHHoe aBTopoM Al{cceprallrrl4' Ho n HeKoropbre ApyrHe [oAXoAbr,
paccMorpeHHble n pa6ote, oKa3blBarorcfl He Jrr4IrreHHbIMLI pa3JrllrlHbrx HeAocrarKoB.



llooromy B ApyfHX ruraBax pa6orrr aBTopoM BbrAeJreHbI HeCKOJIbKO npaKTI4rIeOKPI

3HarII4MbIX pexLIMoB ABI'IXeHI4' Vr [poBeAeHbI COOTBeTCTByTOUne I4ccneAoBaHvfl'

Ar,rHaMr,rKr4 KocMl4qecKoro arrlapara. B srnx pexllMax Bo3MoxHa AoBoJIbHo rotlHaf,

opLreHTaIILl-f, krILyr cta6uttusapfl. KocMHIIecKoro alnapaTa. Kpyr peruaeMblx

KOcMI,IqeCKuMII anlapaTaMl,I B 3TI4X peXIIMaX 3aAarl HecKOJIbKO OIpaHuqeH' Ho

oXBaTbIBaeTcyulecTBeHHy[oqacTbcoBpeMeHHbIX3anpocoB.

Bcero pa6ora coAepr6rrr 272 crpam,rrlbl, BKrtroalaroque BBeAeHIre, [recrb fIIaB,

3aKlloqeHrre, crrr4coK Jrtrreparypbr I,I npurloxeHlle c ocHoBHbIMI4 o6osHaqeEvrflMvr.

Ilepoan ela6e.rrBJgercfl BcrroMoraremuofi. B sefi BBoAtrofl cllcreMbl KoopAuHar,

MO.rIeJII,l IeOMa|HUTHOIO noIlt, ypaBHeHIIf ABIIDKeHLI' V MOAeIIU MOMeHTOB'

4eficruyroqr4x Ha arrnapar. llpoeo4rarof AoBoJIbHo noApo6nlrfi alanr43 ynporqeHHofi

MOAenI{ feOMarHI4THOrO IIOJIS, UC[OIIb3yeUOfi B pa6oTe B ALITyAIJVTflx^, KOrAa

KaqecrBeHnufi pesynbrar aHaJrlr3a AuHaM]/'Kkr flBIrflercfl AocrarorlHbrM, I4 ero TOI{HOCTb

He croilb rlpllHqlztluarlbHa.

Bo emopoil enaee I{ccJrgAyerc{ ABlrxeHue a[uapara B penolMe raIueHI'Ir yrJloBou

cKopocrtl. flpu sToM cHarraJra paccMarpl4Baerct rr4rrvrq:rrafl' rlocraHoBKa 6rrcrpo

Bparqarcueroc.fl KA, xorAa ero yrnoBafl cKopocrb MHoro 6onrue op6ratanuroft. B 3roM

cJrfrae AeficrBueM rpaBlrrarlnoHHoro MoMeHTa MoxHo npeue6pe'Ir. HecNaorpf, Ha ro'

qro raKaf, 3aAarra yx(e MHoroKparHo r{ccneAoBaJracb, B ocHoBHoM B Apyroft uocraHosre

H4lp1qvrfl. BI4XpeBbIX TOKOB, aBTOpy yA€LIIOCb IOJIfILITb HOBbIe pe3yJIbTaTbI, B TOM rIllCJIe

r4HTerpaJrbr 3BoJrrorlr4oHHbrx ypanneurnft. Oco6ufi I{HTepec npeAcraBrlfler Borlpoc o

KoHe.rHofi cKopocrrr arrnapara rrocJre 3aBeprueHl4t [poqecca .qeMll$nponauur. 3ra

3AAaqA TaKX(e yxe paccMaTplrBaJracb ApyrI4MI{ aBTOpaMI4, HO COI4CKaTeJIIO yAaJIOAb

.glaitru HoBoe KoMrraKTHoe uplr6lrDKeHHoe perueHue AJIf, ABIDKeHus Ha rlpllrloJl{pHoft

op6rzre.

Tpemaa 2fia6a nooBf,rrleHa ABTTxeHIIIO anlapaTa, coAepxalqelo ouMMeTpI4'IHHfi

poTop, Bpalqarctquitcfl. c uocrosnuofi cKopocrbrc BoKpyr oAnofi I43 UIaBHIIX

ueHTpanbubrx ocefi r{Hepuu?r. Kouevno, s raKofi cvryar\Lru pacturlpf,ercf, sJIeMeHfiIbtfi

cocraB clrcreMbr yrrpaBneHr4fl. Tevr He MeHee, ycraHoBKa oAHoro MaxoBuKa c

uocroxnsofi cKopocrbro BpauleHpr{ Bce erqe npeAcraBJlflerct cyqecrBennofi

SKoHoMr,refi uo cpanHeHr{rc c rroJrHorleHHbrM 6rorou ABurareJlefi-\aaxosllKoB. IIpu erona

KaqecTBeHHO pa0llluprloTcfl BO3MOX{HOATI4

paCcMaTpLIBaeT KJlaccutlecKylo nocTaHoBKy'

cr4creMbl opueHTaIII4I4. cHa'rana aBTop

flnuNeuue vrcy-uaercfl' B oKpecrHocrl4

[orroxeHr{r orHocr4TeJrbHoro paBHoBecllfl cIIyrHr{Ka Ha rlontpHofi op6ure, KorAa ocb

BparrleHtrf, MaxoBLrKa pacrroJrolreHa rlo HopMaJII,t K rIJIocKocrH op6urH. [tts
$opnrupor a]glvrs. y[paBJrflrorqero MarHI{THoro MoMeHTa I{olIonb3yerct anropl4TM

rarrreHprfl yrJroBofi cKopocrr{. JInueapLI3oBaHHbIe ypaBHeHI4s ABl{xelJvrfl cIIyrHuKa c

poropoM rrpeAcraBJrflror co6ofi nanefiurre ypaBHeHl4f, c nepuoAI4rIecK?IMI4



Kos$SnrII4eHTaMI4. Ans nzx c lroMolqbro MeroAa MaJroro rrapaMerpa orpeAeJrflrorct
upu6nuNeHHble BblparKeHrrfl AIrfl xapaKTepl4crrrrrecKr'rx rroKa3arenefi, [peAcraBneHHbre
qepe3 rlapaMerpbl cIryrHI,IKa I4 cr,rcreMbr y[paBJreHHr. CpanHunaercx o$SeKTr,rBHocrb
HecKoJIbKLIX iLlropLITMoB 4errau$vpoBaHllf, LI npoBe4eHo r{ncreHHoe Mo4enrrpoBaHr4e
ABI4xeHIrt. lanee B rJIaBe pacaMarplzBaercr ylpaBneHr4e, Koropoe cra6nnu3r4pyer
cnyrHI4K B orIpeAeJreHHoM uoJronteHl{I,I B [JrocKocrr{ op6uru. Yparnenure ABruKeHufl
IrpeAcraBJUIer co6ofi ypaBHeHI{e BToporo [oprAKa c nepuoAgqecKr{Mr4
roeSSnqneHraMlr, coAepxaqee uarufi napaMerp. 3ro ypaBHeHue uMeer
acI{MtITorI4qecKI{ ycrofivrznoe ycraHoBIzBIIIeect pelueHl4e. B As)rx [ocJreAHr{x p€BAeJrax
uIaBbI paccMarpvrBaeran 3aAar{a cra6uttusaunu KA B arreAyroqeM pexr.rMe ABr{xeHH.s:
KA npaqaerc.f, c 6olrruofi yrnonofi cr<opocrbro BoKpyr Kacaremnofi r< xpyronofi
op6rzre. TaKa-f, 3aaaqa Bo3HI4Kaer rrprr 3oH.qr4poB aHukr rroBepxHocru 3eulz. porop
cnyxl{T IJI' KoMneHOaI{I4rI KuHerl4qgaKoro MoMeHTa Kopllyoa. flocrpoeHo FrpaBneHr4e,
o6ecue'IaBaloulee cyulecrBoBaHl4e rpe6yeuoro rroJroxeHr,rr paBHoB eakrfl,. Bno4urcx
AorIoJrHI4TeJIbHoe yIIpaBrleHHe An{ ooecue.reHHs acr4Mrrroru.recxofi ycrofiunnocrz
sToro noJloxeHl4n, I4ccteAoBaHI,Ie ycroftvunocru [poBoArrrcr rrlrcJreHHo Ha ocHoBe
TeopI{I4 Oloxe. Or4elruo paacMorpeH Borrpoc o peeurn3arr4u nocrpoeHHoro
yflpaBJreHr{.fl.

B vemeepmoit znele paccMarpnrBaercfl ynpaBJreHr4e ABkrxeHlreM anilapara)
cralutrusupyeMoro BpaIIIeHI{eM B Tpex pexuMax ABr.rxeHn-fl: rarueHr4 fl Hyrar\LroHHbrx
rone6aurafi, noAAepxaHl{f, cKopocrr4 BparqeHpr.rr BoKpyr oar4 cr,rMMerplrH,
[epeopI4eHTaIIHI'I OCI4 BpaqeHLrt. Ha uepnoM sTarre r4cnonb3yeTc.'I )mpaBJreHr4e Bdot.
Kax ra B fJIaBe 2, nol..yteHa ycpeAHeHHaf, Cr4CTeMa ypaBHeHlrfi 4nUXeHr{.rr, Koropat
pellreHa B KBaAparypax.Ha nropoM gralre LrccJreAoBarr:ae raKlKe rrpoBoAtrrcflHaocHoBe
sBonIoIII{oHHbIX ypannennfi. {anee B rJIaBe paccMarpr4Baercs. ABr{xeHLre 6ucrpo
BpalqarcI4eroc.s an[apara B oKpecrHocrkt rpe6yennoro pe)KHMa. Kar vr paHee,
rpaBI{TaIII4oHnrrfi MoMeHT He yql4TblBaerct H ABrrxeHrle paccMarpr{Baercr roJrbKo rrog
4eficrrneu ynpaBJl-flrolrlero MarHarHoro MoMeHTa AByx rr{rroB. ?Iccle4onalro
ABI4xeHI{e oav cI{MMerpuI{ crIyrHHKa rroA nos4eficrrueu <cla6oro> ynpaBneHr4r.
flpurraeuxercfl MeroA pa3AeJreHra.f, ABr4x euuit, rrr{cJreHHoe MoAeJrupoBaHr4e rroK€l3brBaer
rlpaBoMepHocrb I4ctloJrb3oBaHufl npu6luNeHHbrx ypanuenzft. B rJraBe 4 raKxe
paccMarpLrBaercfl oAHoocHaf cralunuzaqnx KA Ha ocHoBe rpe6yeuoft BeJruqr4Hbr
yrnonofi cKopocrl4 BparlleHrrf,. VKasaH Br4A MarHlrrHoro ylpaBneHr{fl,
odecne'ruBarolllero sa4anurrft pelKLIM ABrIlKeHr4.rr. llccne4oBaHl4e npoBoAplTaq raKxe Ha
ocHoBe 3BonroIII4oHHbIX ypanueuuft. B rrocneAHeM pa3Aene r4ccJreAoBaHo BJrqflHr,re
HeAI{aroHaJIbHbIX gJIeMeHTOB TeH3Opa r,rHeprlr4tr Ha TotrHocTb cra6unuzauuu
Bpalqaloqerocfl anrlapara. llonyrenrt BblpaxeHr4-rr, noK€t3brBaroulre BJrr.rrHrre
yKa3aHHbrx SJIeMeHToB Ha ypoBeHb HyTaULIoHHbIX rcole6anufi s cno6oAHoM ABr{xeHprrr.

B nnmott ena6e paccMarprrBaerct
Kr{HeTl{qeoKoro MoMeHTa B HanpaBJreHHpl

aJrropr{TM cta5ntuza\nu BeKTopa
Conuqa vr BparrleHlre KA BoKpyr ocr4



MaKcI{MMbHoro MoMeHTa I{HepIIuu. fparzraqrzonnrrfi MoMeHT He )ArprrbrBaerc.rr,
VupaenxeMoe ABLIXeHI{e B oKpecrHocrr4 rpe6yeuofi opuenraqiau r{ccJre4yerc.rr rrpr4

noMolqn 3BoJIIoquoHHbIX [epeMeHHbIX. lloryreHrr ycpeAHeHHbre ypaBHeHr,rfl Ans,
MeAJIeHHbIX [epeMeHHbfx, BKJIrOqarouII4x BeJII4qHHy BeKTOpa Kl{Herr4qecKoro MoMeHTa,
yurhl ero opl{eHTarrun B I,IHeprlu€rrrbHoM rrpocrpaHcrBe u aMrrJrr{TyArr ronebaEruria ocu
MaKCI{MilJIbHOrO MOMeHTa HHeprILlI4 OTHOCHTeTIbHO BeKTOpa Kr{HerlrqecKofo.MoMeHTa.

flanee B rJIaBe npoBoAlrrct MoAenupoBaHr4e ABrrxeHr,rfl KA upn BBeAeHr4r.r )apaBJreHu.rr
Sdot vr AorIoJIHureJrbHbIX a.rrropr{TMoB, r4cnonb3yroqux IIoKa3aHI4fl MafHr4ToMerpa.
TaxNe I4ccneAoBaHa 3a\aqa o6ecneqeHr4s o4noanauuofi cra6unnsauvv KA upu
I4ctloJlb3oBaEuvr roJIbKo unQopiraaquu, AocraBJrf,euofi corHeqHbrM AarrltrKoM. llpn
MOAenI{pOBaHUvr ylpaBJUIeMOfo ABr{XeHr4fl rrpeAcraBneH pflA crleHap[eB, B KoTopbrx
paccMarpuBalrLrcb pa3nl{qHbre rcou6unaqun reH3opa vrnepr\un, Tvrrra op6urur Lr ee
oprreHTarlr{r4.

B tuecmoit zfloee paccMarptrBaercfl o6ecne'reuze rpexocnofi oplreHTarlLtu c
rIoMoIrIbIo vrarHurHofi cl4creMbl yrlpaBneHr,r.rr. Cr:a6unuznpyroqee ylpaBneHr{e
crpollTcf, B BI4AO o6parnofi cBflsvr rro KoopAuHaraM vr cKopocrrM KocMr{qecKoro
arlapara. Bu6op [apaMerpoB yupaBJreHr4f, ocHoBbrBaercf, Ha MeroAe Synr<qnu
Jlxnylrona B cJly{ae, KorAa rpaBrrrar{uonnrrft MoMeHT He yrlrrbrBaercf,. B ruanefiuonr
upu6luNeHlrlt ypaBHeHH.a pacqelJrrrorcfl Ha rpr4 He3aBr4c?rMbx ypaBHeHr4r,
o[I'IcblBaloqrre 3ar]D(arorVIe xole6aHIar. llpone4eH rrapaMerpr4qecKr4it auatwz yclonuft
ycrofiuunocrll. ,{anee B rJIaBe I4ccJreAyerar [oJroxeHue orHocureJrbHoro paBHoBecr,rfl B
opGuranrnofi cl{creMe KoopAr{Har npu yrere rpaBnTarlr{oHHoro MoMeHTa.
JluneapuaoBaHHaf, cl{creMa flBJlf,ercr cucreuofi c rep?roAuqecKlrMn rooSsuqneHraMn
II rIoI4cK rlapaMerpoB yclarleHr{r ocyuecrBJurercr qlrcfieHHo. lanee B rJraBe ynpaBneHr.re
crpol{rcfl Ha ocHOBe cKoJlb3{Iqero pexrlMa. Ono Sopuupyerc{ B ABa ora[a. CHa.rara
crpol{Tc-q [oBepxHoarb B Sasonou [pocrpaHcrBe, no Koropofi AonxeH ABr4rarbct
BeKTop cocrotrHlzs. 3areu crpolrrcf, ynpaBJreHr,re, o6ecueqr4Baroqee ABkrxenue uo sroft
noBepxHocrl,I. B KoHrIe uIaBbI [poBoAI4Tcf, cpaBHeHr{e pa3nrrqHbrx no.qxoAoB K

nocrpoeHr,rrc yrpaBJreHr{tr c o6parHoft cnrsrrc.

B 3alcnrorreHl,In [pl,IBoAtrctr ocHoBHbre rrony{eHHble I{ BbIHocI4Mbre Ha 3aIru,ITy
pe3ynbrarbl, 3aBepluaer pa6ory KparKoe [plrJroxeHvre) B KoropoM co6paurr ocHoBHbre
o6oguaqenrax,

Taxnu o6pasou, B Auccepralll4oHHofi pa6ore paccMorpeH p.rrA rpaKTurrecKr{
3HaqrrMblx pexI4MoB ABl{xeHrr.rr KocMuqecKoro an[apara, o6ecueuprBaroqux - xorf, rr
c pasuoft ToqHocrblo - ocHoBHbIe 3anpocbr no opneHTarJzrkr co cropoHrr nonesHofi
Harpy3KI4 KA. O6te.4unf,rolquM B I{ccJreAoBaHr4f,x pa3Hbrx pexrzMoB flBrrflercfl
[oflyrleHl4e KoHKperHbrx nrrpaxenufi, xapaKTepra3yrorrlux s$SexrnnHocrb pa6omr
cI4cTeMbI OpI4eHTaIII4LI B 3aBHCLIMOCTU OT napaMeTpoB anilAp1ra. llOrry.reHHbre B

AI{ccepraIII4I4 pe3yJlbrarbl 6rrnn [pI4MeHeHbr Ha HecKoJrbKr4x oreqecrBeHHbrx vr



3apy6exHbrx a[[aparax. Kax reoperuqeeKl,Ie, TaK v [paKTI,IqeaKI4e pe3yJlbrarbl

Ar4cceprarlkr7t flBrrflwrcf, HoBbrMrr, r4x coBoKytlHocrb MoxHo KBaJrllQuqraponarb KaK

perueHlre nayruofi npo6leurr, r{Meroqefi eaNHoe xogxfi crneHHoe 3HarIeHI{e.

{ocronepgocrb v o6ocnoeaHHocrb rronyreHnblx pe3yJlbraroB He BbI3bIBaer

couneHufi. B Ar{cceprarlr4oHHoM I{ccJIeAoBaHnvr rlpl4MeHflrorcf, xopomo

3apeKoMeHAoBaBrrrr4e ce6s MeroAbr aluryr3a nunefinrrx kr neruaHefinHx cllcreM.

KaxArrft nolyreunrrfi Teoperr,rqecxufi upH6nnxennufi pe3ynbrar npoBeptrerc-tr c

rroMorrlb1g MareMar?rqecKoro MoAenupoBa1vrs. 6onee cloxnoft cucreMbl'

yuurrrnalorqefi pa3[r4qHbre Bo3Myrrlaroullre Sarcroprr. Pa6ora rrpotuna cepbe3Hylo

anpo6aquro, pe3yJrbrarbr 6unu AoJIoxeHbI Ha BeAyIrII4x orerlecrBeHHblx u

sapy6eNnrrx r<on$epeHrllrf,x. ,,{nccepraqnoHHoe I{ccJIeAoBauvre B coBoKynHocru

o6cyN4anocb Ha oeMlrHapax BeAyrrlrrx oreqecrBeHHbrx opl'aHl{3allutrt. LIsnoxeHHbIe B

Ar{cceprarlr4tr trccJreAoB alyrfl, ouy6.rrurcoBaHbl B 36 peIIeH3upyeMbIX vr3aalJvrflx,

peKoMeHAoBaHHbrx BAK (ras nnx 35 crarefi B )KypHanax, BXoAfllIIIax B 6asrt AaHHbrx

WoS, Scopus, 1 nareHr). Pe:ynrrarbr, noJIy{eHHbIe B Aucceprar\vr4I4 BbIHocI'IMbIe Ha

3arrltrry, [ofiyqeHbr aBTopoM JrrrrrHo. TaxNe AJrfl rroJlHorbl kT3JIoxeHI4t Marepl{arla

rrpr{BeAeHo HecKoJrbKo pe3ynbTaToB, noJlyqeHHblx COBM9CTHO C ApyfI'IMI'I aBTOpaMI{, O

qeM f,BHo yKa3aHo B TeKcre Ar.rccepraunn. AnropeQepar AocraroqHo rIoJIHo orpa)Kaer

coAepxaHl,Ie AI4C C epTaIII4lI.

K paOore I4Meercf, PtA 3aMeqannirl

1. Bo MHortrx pa3Aenax orcyrcrByer qerKaf, IIocraHoBKa 3aAaqu. He yra:auo,

KaKr{e BHeruHHe MoMeHTbr }rururbrBarorcr (n nepByro oqepeAb 3To Kacaerc.fl

rpaBurarlr4ogHoro uouenra), KaKafl MoAeJrb reoMarHl4THoro IIOJIII I4c[oJlb3yercfl.

llpuxo4urcx Bbr.flcHrrb 3Tr4 Borrpocbr rlo ETLIAY yparnenufi ABI4xeHI{f,, I{HorAa

orocpeAoBaHHo y)Ke rro suqy perreHrrs. B pe:ytrrare 3HaqureJlbHo 3arpyAHflerofl

BOCrIpIrf,THe Marepv afla.

2' B 6o*ruzncrse cJI) raeB He o6rxcuxetcx, rroqeMy nu6nParorcr

paccMarpr4BaeMbre 3aKoHbr yrrpaBJreHus,. Vlz KaKI{x coo6paxeHrafi oHu Soprvrupl'rorca,

[orreMy paQcMaTpI,IBaIOTCt I{MeHHO ?TkI, A He Apyfl{e alropuTMbl.

3. [ononrHo rracro aBTop roBopprr o6 ycrofivl,IBocrl4 cl{creMbl ypaBHeHllfi, xotl
npn 3ToM [oApa3yMeBaercr ycrofiuurocrb KoHKperHoI'o uccJleAyeMoro peIueHI4-['

4. Crp. 194. Vron ncrr MeHf,erc{ paBHoMepHo roJIbKo B rlopox(AarouleM pelueHl'Iu,

Kor.IIa BerII4qr4Ha KprHerurrecKoro MoMeHTa an[apara flocrotHHa. B reKcre xe

roBoptlTc_rr o paBHoMepHoM r{3MeHeHr4I4 B BO3MyIIIeHHbIX ypaBHeHl{f,x ABUXeHI{'.

5. Crp. lI4. CyxgenHe o6 ycrofivHnocrrr rpe6yelaoro pelueHut cAerlaHo

cyuIecTBeHHO paHblrre l{ccneAoBa}jwfl

((ypaBHeHuf, 3.4.15 roK€rsblBaror

ycrofiuunocru l{ccne,qyerct AaJIee c

HeKoropylo nyraHLIUY.

ycrofiunnocrla. Kpoue roro cKa3aHo, rITo

aor4Murorl4rlecKylo ycrofiuurooTb)), xor.fl

rroMorrlbro ypanneHI,rfi 3.4.11. 3ro srrgrrnaer



6. Ccrrnaxcr Ha praxoAubre ypaBHeHr4f, ABrrlKeHLrfl, aBTop Be3Ae npI{BoALIT

ypaBHeHr{fl 1.3.2 vilvr 1.3.3. B 3rr{x ypaBHeHr{rx, cpeALI rpollero, npucyrcrByer

MoMeHT, co3AaBaeMuft poroporvr. llpra 3roM porop I{cnonb3yerct JII4ITIT s oAHoft rJIaBe

Al{cceprarluu. AuuorrlrlHoe 3aMerlaHlae, AofloJlHr}oqee cAeJIaHHoe BbIIue 3alae.IaHne

l, MoxHo aAenarb rro noBoAy Bo3Myularcqux MoMeHToB B uparofi qacrl4. B
ypaBHeur{-flx 1.3.2 u 1.3.3 nplrBeAeHbr Bae MoMeHTbI, Koropble Moryr 6trru.)nrreHbl B

pa6ore. llpu xonrperHbrx ccbrJrKax He yKa3brBaercr, KaKLIe uMeHHo MoMeHTbI cneAyer

yqr4TbrBarb B AaHHoI{ KOHKpeTHOI,I CI4TyaIIUI4.

flpune.qenHbre 3aMeqalufl, He cHr{xarcr o6ulero rloJloxureJlbHoro BrleqarrreHl,I.fl o

pa6ore. fiuccepraqrax Pon4yrnua fiuurpvrfl. Cepreenuua <[uHaMLIKa KocMl4qecKux

anlaparoB c arnanuofi ryrarnuruofi czcreuofi opLIeHTaI{uu)) flpeAcraBJlflerafl

sanepurennoft HayqHo-KnanuSrzraqnounofi pa6orofi, uueroueft BaxHoe

oneulraJlbHocrl{ 1.1.7 nxogxficrseHHoe 3HalleHue. Pa6ora coorBercrByer rlac[opry
rryHKrax 2, 3, 5, 10, 14 u yAoBJrerBopfler rpedonarulflM rlyHrcra 9 lloloxeuvrfl. o
[pucyxAeHlrr4 freHbrx crerreneft. Anrop Auaoeprarlvwr Pon4yrun fivurpuit Cepreeezu

3acJryxr{Baer npr{cpKAurafl yuenofi creneHl{ AoKTopa $zsuro-naareMarllrlecKlrx HayK

uo c[eqrraJrbHocrr,r I.l ,7 - TeoperuuecKa.fl MexaHr{Ka, AIiHaMI{Ka MaIIII{H.

O S rzqrz armrurrfi o rrII o H e Hr

AoKrop Susnro-vrareMaruqecKrrx HayK (01.02.01 TeoperuuecKat nrexanuxa),

npoSeccop Moposon Bnrrop Muxafironu.I

rnas Hrrfi n ayvurrfi c orpyAHl4x JIa6 o p ar opr4u 3 02 Hasur a\uu u yrrp aBneHnf,

@e4epanrHoe rocyAapcrBeHHoe 6roANerHoe o6pa:onareJlbHoe frpexAeHl{e Bblclxero

o6pasoeaHur <Mocrcoscxuft rocyAapcreeHHufi yHHBepcIaTer I{MeHI{ M.B.

Jlonaouocona>, HayrHo-IaccJIeAoB areJlbcr<ufi rzucrraryr MexaH?IKI{

1L9792, Mocrna, Muuypuucrrafi rpocu., I,Iil4VIMexaHIlKI4 Mfy, m6.302, x. 306

gnerrpoHHa{ norrra moroz@imec.msu.ru, rerl. +7 980 180-81-15, +7 495 939-31-10
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