
OT3hIB

oQnquarbHoro orrnoHeHTa AoKTopa $nsuro-rvrareMarr4qecKrrx HayK, npoQeccopa

Kpacnmnr.rKoBa flasra Cepreenuqa Ha Ar{cceprarlLrro Ha co}rcKaHr4e yreHofi crerleHl4

AoKTopa Qursuro-rr,rareMarrfirrecKrrx HayK Por4yrnHa ,ftr,rurpu.a Cepreenurla Ha relry

<<r{nHauraKa KocMr4qecKHX annaparoB c aKTr,rBnofi uarnursofi cucreuofi opI4eHTarIuD)

no clequ€LrrbHocrrr 1.1.7 * <Teoperr{qecK€If, MexaHr{Ka, Ar4HaM[Ka MarrII4H))

Arrya.nrHocrb reMbr nccJreAoBanu[

,{ucceprarlr4oHH€ur pa6ora [ocBf, rrleHa uccJreAoBaHr4ro BparrlarenbHblx 4nnxenufi
LrcKyccrBeHHoro crryrHuKa 3evrnu, y[paBnreMoro c rroMorqbro aKTrIBnofi rraarnntHoft

cucreMbr opueHTarlLra. CncreMa opueHTarlLtLt cocrorrr Lr3 Tpex ManHTITHIIX KaryIIreK,

co3Aarouryrx Heo6xoAuurrfi 4nnomnrrfi MoMeHT. BsauNroAeficrayr c BHeIUHLIM

MarHzrHhrM rroJreM 3ervrrn, ArrnoJrbHbrfi uouenr co3Aaer y[paBJrf,rorqufi MexaHuqecrufi

MoMeHT. OcHonnoe HarrpaBJreulre uccJreAoBa:auit nocrpoeHue ynpaBJIeHI,tt,

peaJrLt3yroqero nocrpe6oBaHHbre pe)KlrMbr opr{eHTarlvrvr, r4ccrreAoBaHrae Ar,rHaMI4Ku KA c

aKTr{BHbrM MarHr{THbrM yrrpaBireHrreM. llparruuecKarr 3Haq}rMocrb ALrccepraIIEIl

rrplrMeHeHlre p$ynbraroB rrccJre.qoBauuit npu co3AaHI{I{ M€rlrbrx KocMI{rIecKnx

a[[aparoB c freroM orpaHrrqeHHocrlr nx pecypcoB u crolrMocrlt. ,,{uccepraqza

Por4yrnHa A.C. ynpoulaer srarr [poeKTlrpoBaH[u KocMnqecKlrx arrrraparoB, rrpll

KoropoM co3AareJrn KA nepexoArr or rlrpocKormqecKtlx clrcreM yrrpaBneHr4.f, K

cl{creMaM c MarHLrrHbrM ynpaBJreHr{eM. Anrop Aaer [paKTuqecKlre peKoMeHAarluu rro

LrcrroJrb3oBaHrrrc pa3Jrr/FrHbrx MeroAoB ynpaBJreHr.rr, onlrcbrBaer eooexu4BHbre pexorMbr

pa6oru cucreMbr yrrpaBJreHufl B 3aBncrrMocrlr or ocHoBHbrx rapaMerpoB arruap{ra -
Macc- uHeprII4oHHbIX xap aKTeplrcrr,rK, pa3Mepa, HaKJroHeHrlf, rr Bbrc orrr op6urrr.

Taxuvt o6pasou, TeMa I{ccJreAoBanufl. rr p$yJrbrarbr, [oJlfreHHbre cor4cKareJreM,

rBJrrrcTct aKTyaJrbHbrMlI.

Kparrcnfi aHaJrr{3 coAepr(anun padoru

Bo BBeAeHuIa o6ocnosaHa aKTyEIJrbHocrb reMbr ktccJreAoBantuit, ollrcaHa
nocTaHoBKa 3aAaqn, KpaTKo r43JroxceHa cTpyKTypa Ar,rccepT ar\uu.

Ilepnan ruraBa [ocBslrleHa onr{caH}rro ucrroJrb3yeMbrx cr{creM KoopArrHar,

p€l3rLIqHbIM MOAeJIIM reOMafHrATHOrO rroJrr, ypaBHeHr4f,M BparqaTeJrbHbrx AsnxeHr,rfi



KA, ouncaHlrro lroAerefi MoMeHTo B, no:4eficrByroulrdx Ha KA: ynpaBr.f,Iolqux

MOMeHTOB, rpaBATaIIlIOHHbrX, agpOALlHaMr4rreCKr{X

Cne4yroqne rrf,Tb rJraB coAep)Kar orrLrcaHlre pe3ynbraroB LIccJIeAoBauuiq

crpyulnpoBaHbrx rro rlrny Lr3f{aeMbrx 4nuxenufi .

Bo nropofi r.nane r43yqaercs, uau6onee [pocrofi pexuu ABI{xeHLI.f, - raIIreHI4e

yruonofi cKopocrr,r. Cna.rara H3)nraercr 3aBr,rclrMocrb BpeMeHLr [epexoAHoro npoqecca

or HaKJroHeHufl, op6uru u or Harr€lJnHofi opueHTarlrrr{ BeKTopa KI{Her}IrIecKoro MoMeHTa

orHocr4TeJrbHo BeKTopa reoMarHr{urofi LrHAyKrIuu. ,{anee rIoJIf{eHo upz6wrxeHHoe

Bbrp€nKeHlre Anfl ocraro.rHofi BeJrrrqlrHbr cKopocrrr npu nppIMeHeHLIu rpy6oro

€lJrroplrrMa 4eunSnpoBaHl,rr. B qacrHocrlr, oKa3€Lrrocb, rrro ocraroqHarl cKopocrb

HeMHoro HLrlKe, qeM Moxno 6nlo 6rr oxzAarb Lr3 o6qlx coo6paxeHnfi. Ouncan

zrJrroplrrM gerranQupoBaHr{n -B dot Lr ero rvro4IaQnrc aIJuu.

B rperrefi ruraBe MarHrrrHbre KaryrrrKr4 yclrJrr{Balorc.f, oAHUM poropoM.

PaccrvrorpeHu ABa pexclrMa BparrleHr4f, KA. [ttt [epBoro pextrlMa, porop, LIMet

6onrruofi KnHernqecrcufi MoMeHT, o6ecue.rrdBaer ycrofi.runocrr no Jkuynoay ocl4

flor,rcK rrolpaBoK

rrepr4oAr{qecKr{Mr{

MaxoBHKa, oplreHTlrponannofi rro HopM€r[rl K rrJrocKocrl4 op6nur, npLI sroM Kopnyc

cnyrHlrKa He Bparqaerc{. BsoAlmcs MarHrrrHoe 4ervruQlrpoBaHlle, o6ecue.u,IBaloulee

acprMnrorlrrrecKya ycrofiuunocrr rarofi opueHTarlupr. Csssra ((KaryrrrKa-porop)

Lr3f{aercs. B Avrcceprarluu KoJrr4rrecrBeHHo, s rraHefiHorrr npu6nu)KeHLII4: npoBoAl4Tcf,

K xapaKTepI4crl4rrecKurM noK€BareJIf,M nuHefinrrx

rcoerfQuqueHraMr4, npoBeAeHa oIIeHKa BpeMeHI4

rpoqeccoB. llpu oroM cpaBHr,rBaerc.f, sSQercrunHocrb HecKoJIbKI{x

farxeHur cKopocTr.r. PaccuoTpeH noBopoT B nJrocKocTll op6uru BoKpyr

yAep)KI4BaeMOrO MaXOBI4KOM HaIIpaBJIeHI4t, I/ICCJI€AOBaHO IIJIOCKO€ ABIDKOHLIO Ha

uotrpnofi op6zre. ,{zuree r4ccneAyercr BTopofi pexnrra BpalrleHnt, KorAa KA 6ucrpo

Bparqaercr BoKpyr BeKTopa wrrrefisofi cKopocrlr ero I{eHTpa Macc, Ha[paBJIeHHoro no

xacarelrnofi K op6nre alnapar. Porop KoMneHcupyer KlrHerllqecrufi MoMeHT

Kopnyca, a MafHLrTHas cncTervra QarrnqecKr{ ycrpaHreT cyMMapHHfi tcnHern.recrllfi

MOMeHT LI OprAeHTr4pyeT OCb BparqeHlrs..

rlernepran rJraBa rrocBrrrleHa aflnaparaM, cta6nnl{3l{pyeMblM 6ucrpurvt

BparrleHueM Borlpyf ocl4 cl{MMeTpr,ru, uMeIouILrM, KaK CJIeACTBTIe, CyIqeCTBenHUfi

KrrHerr4rrecrcufi MoMeHT, coxpaHrroquficr B r4HepquaJrbHoM rlpocrpaHcrBe. Irlsyraetcr

sQQemranHocrb uamnrHofi clrcreMbr ylpaBneHr4s B noAAep)KaHpIu gToro pex<llMa,

ypaBHeHlru c

IIepexoAHbIX

anfopprrMoB

HapyruaeMoro AeficrBueM Bo3MyrJtrarorqlx SarropoB. A uuenno, paccMorpeHo rpLI



anroplrrMa yrrpaBJreHurr: aJrroplrrM -Bdot c oAHofi rarynrofi, 4errauQupyrorqufi

Hyrar.IrroHHhre KoJre6anun, €rJropurM pacKpyrKlr BoKpyr ocu cllMMerpuu Ao 3aAaHnoro

3HaqeHur yuoaoft cKopocrtr, u €rJrropurM rrepeopueHTalluLl ocn BpaIrIeHI,rf, B 3aAaHHoM

HarrpaBneHr4lr B LrHeprILI€uIbHoM npocrpaHcrBe.

Bo Bcex rpex cnyqaf,x rron) {eHbr ycpeAHeHHbIe gBoJIIoIII4oHHbIe ypaBHeHu.f,

BparrleHn-fl KA, uocrpoeHbr Lrx [epBbre LrHTerp€IJIbI, [poBeAeH KaqecrBeHnrrfi aHaJIrI3

6ucrpo,qeficrsus rarrreHlr.f, HyrarllroHHbrx rore6anufi, rloKa3aHo, rrro ecrb

o[peAeJresHufi ypoBeHb HyrarluoHHbrx KoJre6auuia, roropufi He yAaerc.fl noracklTb,

ecJrlr rone6aHzr Bbr3BaHbr M€LrrbrM orKJroHeHueM crpourenrnofi ocz KA - BoKpyr

roropofi rpe6yercx noAAep)rcarb BparrleHlre or ocu MaKcllMalbHoro MoMeHTa

LrHeprluu. florcagano, rrro nu6op 6oluuero HaKJroHeHVs. flBlrflerct rIpeArIorITI/ITeJIbHbIM.

VragaHnrre aJrropLrrMbr ynpaBJreHu.f, BparrIeHLreM KA rcnonmyrorct B 3aAarla

ocMorpe ne6ecHofi cQepu, KorAa ocb BparueHrrr paBHoMepHo Bpalqaerct

npocrpaHcTBe.

OrAenrno paccMorpeHa 3aAaqa o M€urbrx rore6anz.sx ockt 3aKpyqeHHoro

cnyrHuKa B oKpecrHocrLt 3a.{aHHoro pexrrMa oprreHTallura. flonyreHbl gBoJIroqLIoHHbIe

ypaBHeHr{f, ABExreHLrfi, onucaH 3aKoH y6uaanzr aMrInLITy4rr none6auuit rro yrnoBblM

cKopocTrM B rrepBorvr (n B yryrrueHHoM nepaorra) npu6nuxeHrlrl MeToAa ycpeAHeHu-s.

lloragaHo, lrro rro yrnoBbrM rrepeMeHHbrM cyrqecrByer acl,IMnrorl,HecKn ycrofiuusHfi

crarlraoHapnuft pexuu.

Onncas €urropr,rrM o4HoocHofi cra6nttuzarJnu KA, KorAa BeKTop yrnoaoft

cKopocrr4 coBna.qaer c HarrpaBneHr4eM Ha Comrqe u c HopM€uIbIo K [JIocKocrLI

coJrHeqHbrx naHelefi. llolyreHu ycpeAHeHHhre ypaBHeHl4f, npalqenzfi Ha op6ure,

6magrofi K corHeqHo-cruxponnofi. Ouucansr paBHoBecHbIe perueHllfl grrIx ypannenzfi,

r4ccneAoBaHa Lrx ycrofiuuaocrb, KaK cneAcrBpre, rtortyqeHbl ycJIoBI,It sQQemuaHoro

yrrpaBneHus KA.

PaccuorpeHo BJrr4f,Hlre He,{naroHarrbHbrx gJIeMeHToB TeH3opa HHepqllLI Ha

TorrHocrb opLreHTarlulr crpor4renrnofi ocu KA. florasaHo, qro paccorJlacoBaHl{e B

oppreHTarllrlr cr4creMhr crpor4TeirbHbrx ocefi u HIaBHIIX ocefi I4Hepqr{I4 crlyrHlaKa

f,Brsercq oAHofi Lr3 [puquH Hyraqr{oHHbrx rone6anIafi. OnucaHa - rpu ycnoBlal{

rrocrorHcrBa BeKTopa reoMarHprrnofi uHAyKrlnta - cKopocrr 4ervrn$llpoBaHl4t oTLIX

KoneoaHlru ) ux aMnJrLtTyAa.

Ilqraq rJraBa B KaKoM-To cMbrcJre rrpoAoJrlKaer r{erBeprya. B nefi paccMarpl{Ba

o6
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eTcf, 3aAaqa nOAAepx(aHlIe opIIeHTaIIun Ha Conrqe c IIoMoIIIbIo ynpaBneHgt'

r4c11on6yroulero rroK€BaHrrf, Jrr,IIIrb coJlHeqHoro AarquKa. CnyrHrIK LrMeer He6oJIbIrrFo

yrngByro CKOpocTb BpaIIIeHI,It, ilPH sToM clICTeMa ynpaBJleHi/rs' aTa6vrnll3llpyeT BeKTOp

Kr4HeTIIqecKoro MOMeHTa B HaIIpaBJIeHI{u Ha Connqe. I4cc;1eAytorcs ABI4XeHI4f, B

oKpecrHocTLI Tpe6yeMofi opueHTaIIuI4. HecMoTpt Ha ro' rITo rHQopMaIInIo o cKopocTll

BparqeHr{.fl BoKpyr HalpaBIeHI,Is Ha ColHqe IIOJIfII{Tb c IIoMouIbIo' coJIHeqHbIX

AaTrrraKoB HeJIb3t, IIpeAJIOXeHa MeTOAI{Ka ynpaBJIeHLIS, KOTOpaf, IIpaKTI4qecKu BcerAa

rro3BoJlteT opueHTl{poBaTb annapaT AJII IIoMep)KaHIl.fl 3apflAa 6atape['

B ruecrofi r.nane r{3fraercs Ha}r6onee o6qar 3aAarla - HeKoropaf, TpexocH€tf,

opr4eHTarlufl, annapara. KaK rr cJIeAoBaJro o)KrrAarb, 6e3 lrcnoJlb3oBalivIfl. cneqlraJlbHbrx

pg)KLIMOB ABI1IIKeHIIfl, 1O3BOJIf,IOIIII{X (qaBLIpOBaTb)> V n36eraTb [pO6IeMbI

HanpaBJIeHLIeM ynpaBJIf,rcIIIefO MOMeHTa' ToIIHOCTb OpLIeHTaIIUn oKa3bIBaeTCt

HeBbrcoKofi. OAnaro B nepexoAHoM 1lpoqecce rpeAnoxeH I{HTepecHbIfi noAxoA K

yrrpaBneHlrro Ha cKoIL3SIqeM pe)KLIMe, KOIAa CTpolITCt TpaeKTopl{-f, yHIOBOTO noBopoTa

B Tpe6yeMoe noJroxeHr{e raKrrM o6pasou, qro Bo3H}rKaIouIIafi ynpaBJltrQlrlufi MoMeHr

[paKTIIqecKI{ repneHAIlKyJItpeH BeKTopy reoMarHI'ITHofi I'IHAyKIII{u'

IlosnsHa p$yJrbTaToB rrccJleAoBaHnft , I{X AOCTOBepHOcTb

Hos[gHa A]IccepTaql{u cocToraT B II9JIyISH]I]I HoBbIx pe3yJIbTaToB B

IrccJre4oB a1uv1 AuHaMlrKr{ BparrlaTeJrbHbrx ABI4XeH}Ifi KA Ha oKoJIO3eMHbIX Op6I',ITaX

noA yIIpaBJIeHI4eM aKTLIBHofi MaIHIITHofi czcrevbl opLIeHTaIInu :

HCCneAoBaHO rauleHl4e yrJIoBOfi CKopoCTII BpaIIIeHLIe rrpn pa3HbIX MarH[THbIx

cLrcTeMaX ynpaBneHl4t, oIIeHKa 3HaIIeHLIfi ocraro'IHofi ymoBgfi cKopocTLI

orprcaHa cra6unri3arpfl, oAHoocHoro BpalqeHl{f, BoKpyr HOpM€IJII{ K rlno%ocrl4

op6r,rTbl CIIyTHIIKa I,I BOKpyI BeKTOpa CKopOcTll qeHTpa MaCc KA, KorAa CI'[cTeMa

y[paBneHllf,cocTot,ITLI3cB.f,3LI(MaTHLITHaIKaTyluKa.poTop)

LrccJre.r1oBaHa cTa6I4JII{3aIIvTfl, oAHoocHoro BpaIIIeHI{t BoKpyr ocl{ SIIMMeTpIII{

a[napaTa B pe)KI{Me 651ctpo1o BpaIqeHI4n, KorAa cllcTeMa ynpaBJIeHI{s AeM[Q[pyeT

HyTarlrftoHHble Kofle6aguf,, ocyulecTBnf,eT pacKpyTKy BoKpyr ocu cIIMMeTpLII{ 14

[epeopueHTaIIUIOOCI4Bpalqenus,B3aAaHHOMHaI]paBJIeHUU

I,ICCJIeAOBaHa OAHoOCHaf, CTa6I{nIa3 aI\I4vI) KOrAa BeKTOp yrnOBOfi CKOpOCTI'I KA

coBlaAaer c HanpaBJreHIreM Ha conHqe ?r c HopMaJIbIo K nJlocKocrlr coJIHerIHbrx

naHeJlefi.

nonrleHblBblpa}KeHufl.Anfl'TotIHocTHbIXI,IBpeMeHHbIXXapaKTepEcTI4KABIDKeHu'

nccneAoBaHa 3aAatra TpexocHofi opIaeHTaIIUU an[apaTa c ucIIoJIb3OBaHI4eM



ynpaBJIeHI,Is co cKonb3grIILIM pexczMoM, rrpv KoropoM yrrpaBJrrroqufi MoMeHT

neprreHAr4Kynf, p eH BeKTopy reoMarHu rnofi LTHAyKTILI u

CreneHr o6ocHonaHuocrlr HayqHbrx rroJroxeHufi, nurnoAoB H peKoMeHlaqnfi

llonyreHHble pe3ynbrarbl u BbrBoAhr f,BJrrrorcr o6ocHosaHHbrMLr BcJre.{crBue
KoppeKTHocrH Hc[oJIb3oBaHHbrx uo4enefi, AocroBepHocrr4 MareMarkrqecKr,rx MeroAoB
IaccJIeAoBaHus. I4 MHororI?IcJreHHhrx nepnQuraqproHHbrx pacrreroB, rroATBepxA€lrorlllx

AocroBepHocrb I{crloJlb3yeMbrx ypaBHeHrrfi ra rueroAoB npu6nnxeHHoro anarrur3a, a

TaKlKe B pe3ynbTare conocTaBJreHr4f, pe3yJrbTaroB MoAeJrr4poBa[ufl c pe3ynbraraMra
r4 ccneAoB anufi Apyrr4x aBropoB.

CoornercrBre anropeQepara Arrcceprarlru

Ocnonnrre pe3yJlbrarbl pI BbrBoAbr rrpeAcraBJreHhr a anropeQepare. Anrope$epar
rr oJrHocTbro oTpax(aeT coAepxaHlre AuccepTarluu.

PesyJrbrarbr Ar4cceprarlr4r{ ycrerxHo rrporrrJrn anpo6aquro Ha BeAyrrlux
reMarl4rlecKLrx tcoHQepeHllnsx vr ceMlrnap€x npoQulrHux oprauueaqzfi. flomrora
npeAcraBJleHrrt pe3yJlbraron pa6orbr B orKpurofi rrerrarla He Bbr3brBaer coMHeuur.
Ony6nzroBaHo 36 pa6or B perleH3r4pyeMbrx u31a:nLrflx, peKoMeHAoBaHHhrx BAK.

3anreqannq

1. B maee V nrrleeu AeJIo co cJryr{aeM, KorAa yron rrpeqeccurr craHoBrTcs,
HeorIpeAeJIeHHbIM, tITo BeAer K BbrpoxAeHLrro ypaBHeHr{fi 4araxeuut. frnx ycrpaHeHr4{
sToro BbIpoxAeHLIt aBTop uccneAonanufi MeHrer opraeHTarlrrro AeKaprosofi clrcreMbr
KoopAI4Har, HaKJIa,qbIBafl Ha oTy opueHTarlurc (HernHo) r,rcKyccrBeHHhre orpaHr,rqeHlrrr.
Taxaq ilpolleAypa BhI3bIBaer coMHeHHrr. 3Aecr HaAo npoBoAr4rb peryJrrpu3arlnro
ypaBHeHl{ft npalqeuuit, ucnonmyro 3aMeHy rrepeMeHHhrx, o[ucaHHyro a npeupianre
JIuAos M.JI., Hefiruragr A.I4. <Mero4 KaHoHr{qecKlrx upeo6pa:osaHzfi B 3aAaqax o
BpaIrIeHI4u He6ecrrblx rerl I4 3aKoHbr Kaccnsu>> flpeupunr l.lb 9 M.: LIIIM AH CCCP,
r973

2. klccrregyr^ MHororlacrorHbre ypaBHeHE (2.I.5) MeroAoM ycpeAHeHurr,

aBTop rrcKJrroqaer pe3oHaHcbr. OAuaro He yqlrrbrBaercr, rrro qacrorbr B grkrx

ypaBHeHHrIX tBJItTOTCt [epeMeHHhrMLI BeJIrMLIHaMU, 3aBLICIUIIaMLI OT Ue4lennOfi
KoopALIHaru 0 . Heo6xoAI4Mo cJIeAI{rb 3a rerra, vro6br perxeHlrfl ycpeAHenHofi cr4creMbr

He 6ulu 3axBarreHhr B pe3oHaHc mrlacosd *new - 0, r4e ffi,k - rleJrbre rrr,rcJra.

3. Anrop AI4cceprallun, ncnonmyr MeroAbr upu6nnxeHHo-aHaJrr{Tr4qecKr..rx

LIccneAoBauuft, npeHe6peraer rBHbrMkr orIeHKaMr4 TorrHocrlr npn6ruaxeHnfi. Tarne
oIIeHKI4 CyIqeCTByrOT Ant MeToAa Marrofo rrapaMeTpa, Anfl MeToAa ycpeAHeHr{f, B
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craqAaprHbD( no 50rorno60ny cscreMurx, AJr{ rpOqe,{yp Jrr{HeapH3ardHr{,
I{CIIOJIB3OBATb.

4. 3arons y[paBJrenr,rr ArrA EepeopueHTaqrru

anilapara s Pa3AerD( 4.1 n 4.2 paznrte. cneAoaano 6ru
xaxofr rm 3aKoHoB npeAnoErruTeJren.

Ynagasnrre 3aMeqaHH.f,

SaKnro.reHne

yM€uurroT 3HarIr{MOcTX

ocn Gucrpo Bpaiqarcqerocs

OOISCHI,ITb OTJII4II}IE H YKA3ATb.

Ar{ccepTarlra0HHoro
I4ccJle.qCIBaHli[.1t. o{ilccepmqnn Pongyruga n.C. Ha reMy <<.{nnauuna KocMHr{scKHX
arrnaparoB c aKTHnHofi MarHprrHofi cucreuofi opueurauan) Ha aoHcKaHHe y.renafi
creneHl{ AoKTopa $nsuxo-uareMarn{ecKl{x HayK .flBJrrercfl saKon.{ennofi nayrHofr
padorofi, I{Melolltra-f, Ba)KHoe xoexficraeHHoe 3HarleHlre. AnropoM [oJr]rqe6br HoBbre
TeoperEqecKHe pe3yJlbrarLl' Koropble MoiKHo rcaaaasnqupoBarb KaK HoBoe HayqHoe
AocrI{KeH}Ie' CogepxaHue .qucceprarinn coorBsrcrByer nacnopry cilerlgaJrbgocrg
L'1"7 - <TeopernqecKa.E Mex&HHKa, .qHHaMHKa MarrrHH> (no $u:arc-nrareMargr{ecKgM
xayxau), orBeqaer rpedonaHuxrrr fTonoxenlr.s BAK PO o nprdcFp.{eg}rr{ yrregbrx
creneHefi, npe.{bfiBJrfeMLrM K AOKT0peKriM Ar{ccepraquxnr (uynrcr g).

C'rnraro, qro collcKareJlb Pongyruu finanrpufi Cepreenuu 3acJryxr{Baer
npEcyxAeHHr yueuoE creneHl{ AoKTopa Sn:Nrcn-naareMaruqecKr{x Hayr( no
CNEq}IANbHOCTI{ I "I.7 _ <<TEOPCTFIqECKAfi MEXAHilKS, A}IHAMHKA MAIIIHHD.

O$nquanrIrrrfi onnoHeHr:
florrop Susurco-nnareMarr{rrecKnx HayK, npo$eccop KaS. g02, rrHcrgryr Ns g
<<KounrrorepHble HayKI{ I4 npI,IKnaAHar MareMarHKa)>,-@eleparrbnoe rocyrapcrBeHHoe
6rcAxetHoe o6pa:onareJrlnoe )ru{pexAeuHe Bbrcilrero o6pa:onaxnx <<Mocxoscrufr
aBllalrHoHHrrft uncruryr (Haquouanrnrrfi HccireAoBareJrLcrr{fi yHunepcurer}> :r

KpaculuruKoB flaser Cepreenuv 23.'rs. g3

Kcuramnbre AaHHhre:
Ten. 8-903-687-9 i 7 1, e-mail: krasil06@rambler.nt
cnequanbnocrb, rro Koropofi santruutreHa .{oKTopcKa-fl Arrcceprauras :
01.02.01
A.qpec Mecra pa6oru:
Bo.uononaMcKoe rrrocce,4. 4, Mocnna, 1259g3,

llognncr corpylnr{xa MAtr{
n.C. KpaculrnuKoBa ygCIcroBepflro :

3ana. uaqalbnuKa ynpaBJrenr4fi no
c Eepcou€rJroM MAII ktrnaxon M.A.


