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oSzqzanbHoro orrrroHeHTa

Ha AI{ccepraIILIoHHyro pa6ory KosnHa @u.nunna AlerccanApoBrqa
<Mo4enupoBaHl,Ie pa6orrr anropr4TMoB ynpaBJreHkrf, ABr{x(eHrreM HaHocnyrHr,rKoB
Ha a3poAI4HaMI4rrecKoM croJre)), npeAcraBneHHyro Ha cozcKaHue yreuofi crerreHr4
KaHAHAaTa Q zs mo -ru areMarr,rq e cKrzx HayK I]o cleqzalbHocTul
I.2.2.-MareN4arzqecKoe MoAeJILIpoBaHLre, qr4cJreHHbre MeroAbr Lr KoMrrleKcbr rrporpaMrvr

ArcryanrHocrb Ar.rccepraqraoHnofi pa6orrr o6ycroereHa reM, rrro B

Hacrof,Irlee BpeM-[ npv peIIIeIJIdr4 3a4arr fpyllnoBofo rroJrera KocMr4qecKr{x annaparoB,
BKrroqa-q I4HcneKIII{Io, crbrKoBKy, r4 yBoA Mycopa c op6zrrr, Bce qanle ucrronrcyrolct
HaHocrIyrHI4KI4. Zccle4onaHl4e pa6orocnoco6uocrLr €rJrropr,rrMoB yrpaBJreHns, Ans.
uo,4o6Hux al[aparoB Mo)KHo npoBecrr'r Ha creHAe c €Lgpo.qr,rHaMl4rrecKr{M cronoM. llp"
npoBeAeHl{a uo4o6urrx sKcrIepr4MeHToB ar<ryanrnoft npo6nevrofi flBrrflerefl
ueo6xo4IlMocrb yqera B MoAerqx oco6euuocreft KoHcrpyKrlr{lr creHAa, co3Aaroqerro
o6eseeIttIaBaloqee AaBneHI4e. B qacrnocrl,I, An-f, MoAeJII,I ABr'DKeHI4s B47KH9 yr{I4TbIBarTb

HepaBHoMepHocrb rroroKa Bo3Ayxa, co3Aaroqefo Bo3AyrxHyro noAyrrrKy, r,r

orKJIoHeHI4e BeKTopa HopMiulr4 K rrnocKocrr4 croJra or BeKTopa ycKopeHz_f, cno6oAHo,fo
naAeHLI-fl. ,{nr rrao4eJII,IpoBaHI{x pa6orrr HaBr{rarlr{onnofi cucreMbr neo6xoAzMo yr{ec)Tb

TOqHOCTb OllpeAeneHl{.f, rlonox{eHr{,l MaKeroB Ha croJre, a Anfl cl{cTel\4br
BeHTI4JI.f,TopHbIX ABI{rareJIeft neo6xoAl,IMo ) rr4TbrBam oco6enHocrta co3AaBaeMoro
ynp aBn.srcqero ycKop e HI{ fl B 3aBvrckrMo crz or n oA aBaeMo ro Ha Hr4 x yrrp aBn eHras. V.{ er
sTLIX oco6eHnocrefi rogsoJl.aer c Aocraro.rHofi TorrHocrbro o6ecueqrrBarb ynpaBneHr{e

ABI{)KeHLIeM MaKeToB rlo sa4anHofi TpaeKTopHr4 Ha cToJre, qro B cBoro oqepeAb
IIo3BoJI.aer npoBoAI4Tb r4ocneAoBaHkre xapaKTepr4eruK pa6oru €IJrroprrrMoB
yrlpaBneHl4q fpyrt[oBblM IroJIeroM. Tar<uvr o6pasoru, Ar4cceprarlrzoHHa.rr pa6ora O.A.
KosIaHa, rrocBf,rrIeHHa.s co3AaHr,rrc rrpolpaMMHo-anropr{TMr4qecKux cpeAcrB Anfl
npoBeAeHl{q gKCrleprrMeHTarrbHofo r4ccJreAoBaHLrfl anfopr4TMoB ynpaBneHr4t
orHocI'ITeJIbHbIM ABI{x{eHI4eM HaHocrIyrHI4KoB, qBJlterc-a, 6esycloBHo, arryalurofi.

llayvnan HoBIr3Ha pa6orul 3aKJrrcqaera-rr B npeAJro)KeHHbrx MoAenf,x vr

pe3ynbrarax sKcrIepI{MeHToB. A r,rnaenno, ynyqrueHHa-fl MoAenb rflrtr BeHTr4iurropHbrx

4nzrarelefi rIo3BoJII4JIa c 6oree errcorofi ToqHocrbro, ro cpaBHeHr4ro c
npeAcraBneunofi B nl{Teparype MoAeJrbro, lpoBecru taloparopHbre rlccneAoBaHkrfl.
ynpaBn-fleMoro ABvrXteHnfl. llolyveurt HoBbre pe3ynbrarbr rro r4ccneAoBaHrro
aJIfopHTMOB CTbIKOBKI{ C MaKerOM KOCMTTTIeCKOfO MyCOpa, KOTOpbIe IrO3BOJrkrrrLr

Bbr.sBZTb o6lacrr lrx pa6orocnoco6nocrrl.



locronepHocrb n o6ocHoeaHHocrb HafrHbrx uoroxenrafi n co3AaHHbrx B

ALIccepTaII[l4 MaTeMaTI{rIecKI'IX MoAeJIefr no4rnepxAaeTc{ cTporocTbK) I{clroJrb3oBarrr{t
MeroAoB TeoperHrlecrcoft Lr ne6ecnofi MexaHr4Krr, MareMarr4rrecKoro a1aJrkr3a Lr

MareMarLI'recKofi crurvrcrtl<ra. Yrnepx(AeHr.rr o rorrHocrr4 MoAenefi nurocrpr4pyrorct
cpaBHeHI4eM AaHHIIX pacr{eroB c AaHHbrMr4 gKcrreprlMeHTon. Pesynrrarbr Buru1aLauLr
rrto4eleft, paspa6oraHHblx aBTopoM, cBrrAereJrbcrByror o AocroBepHocrrr orrr4caHHbrx B

Al4ccepralluu pe3yJlbraroB. locronepHocrb raKx(e rroATBepx{Aaercs. pe3ynbraraMrl
I4ccneAoB aHvrfl pa6orocuoco6uocrLr pfl4la €Lrrropr4TMoB ynpaBn el:zfl Anr perue :azrfl 3a4\aq
ocMorpa, crbIKoBKIa I4 yBoAa KocMr4qecKoro Mycopa. OcnosHHe pe3ynbrarrr pa6oru
AoKnaAbrBa-[Ilcb Ha psAe pocctzficrvrx 14 Mex(AyHapoAHbrx rcon$epenqzfi. flo reMe
Al4ccepraqzz ouy6JrrlKoBaHo 11 rerrarHbrx pa6or (6 rry6turcaquir n31a:nunx,
BKJrroqeHHbrx B repeqeHb BAK PO).

Teoperu'recKaq u [paKTuqecKaq 3HaqlrMocrb rrpoBeAeHHbrx coucKareileM
pa6or Bblpaxaerct B pa3Bvrrw MeroAr4qecKoro alnapara gKcnepuMeHT€urbHbrx

I4ccneAoBarruit: [peAno)KeHHbIe MoAenr,r ABkrx{eHr4-f, MaKeroB Ha agpo Akr:aavrtr-qrecx:oM
croJle, T-qfI4 BeHTI4JI.tITopHbrx ABr'rrarenefi kr HaBt4laquonnofi cLrcreMbr Ilo3BoJrrror
HccneAoBarr pa6orocnoco6nocrb aJIropr4TMoB ynpaBneHraq KA B rrJrocKocru op6zirsr
B 3aAaqax rpynnoBoro non€ra.

flparrrz'recKyro 3Har{LIMocrb pa6orrr olpeAen-rrer 3aperr4crpuponauHrrfi
KoMITJIeKc [porpaMM, B KoropoM BolnorUeHbr paspa6oraHHbre anroplrrMbr. ltpz
rIoMoIIU4 CO3AaHHOfO rlporpaMMHofo KoMrrJreKca Mo)r(Ho rrpoBoAr,rTb B€rJrkrAarlruo

€ulroplarMoB rpynrloBoro rlonera An.rr 6y4yu1rax tvtuccuit HaHocnyrHr4KoB. Tar<, c
LIcloJIb3oBaHI{eM creHAa 6rrno npoBeAeHo r4ccneAoBaHr4e ylpaBn.rreMoro ABr,DKeFrr4q

KA 4nx paspa1arrrsaeN4ofi Muccuvr no na6ruoAeHr4rc sa o6rerroM KocMr4rrecKoro
Mycopa.

OIleHrca coAeprrcauur pa6orbl rI ee 3aBeprueHHocrrr. ,{uccepraqz.s coAep}cr{T

134 crparu4llbl TeKcra, BKJrroqaq 83 pr4cyHKa u8 ta6rturl, 14 cocrovr Lr3 BBeAeHr{f,, Tpex
fJIaB, 3aKrlorreHI4.f, kr crIZcKa Jrr4Teparypbr vr3 79 HarlMeHoBasuitt. Co4epxanze
anropeQepra locraror{Ho rIoJIHo orpaxaer coAepxaHr,re Ar4cceprarlr4oHHoro
I4CCNE.IIOBAIJILIfl.

Bo BBeAeHI,Iu o6ocnoeaHa aKTyanbHocrb reMbr Ar'rccepraqzouuofi pa6o:rrr,
cQopuynzpoBaHa rlenb pa6oru, rpoBeAeH
npl'rMeHseMbrx B HI4x cI4CTeMaX, OTMerIeHa

IIeHHocrb [onyqeHHblx pe3yJrbraroB, c$opuynLrpoBaHbr qerbrpe ocHoBHbrx
nonyrreHHbrx pe3ynbrar% Koropble BbrHoctrTc fl Ha 3au\ury, 4 TaKx{e KparKo r,r3Jro)KeHo

coAepxaHze pa6oru.

oo3op cyqecTByroqux cTeHAoB vr

HayrlHaq HoBr{3Ha vr npaKTl,IqecKat



B rnase I npe4craBJleH oKcnepr4MeHTaJrbHbrfi creH4, I43JroxeHbr HcrroJrb3yeMibre
noAXoAbI K npoeIII{poBaHI4IO anfopr4TMoB ynpaBreHr4q B KOCMOCe Ha €Lnfopr{TMbr
ynpaBJIeHVflHa creHAe. OuncaHu paspa6oraHHbre MoAenr4 HaBr4rarlr4onnofi clrcrer\dbr,
ABI4xeHI4t Ha croJle I{ BeHTI4n.tropHbIX ABl4rarenefi. HacrpoeHHbre MoAeJrrr rro3BoJrrK)T
c BblcoKofr roqnocrbro coBeplrrarb ABr,rx{eHr4e MaKera no 3aAaHnofi rpaeKTopr{r{ Ha
croJle. llpz rcann6ponr<e vro4erefi [pr4MeHf,rcTc-f, €urropr4TMbr Ha ocHoBe $znr.rpa
Ka-uuana 14 MeroAa Hrrorona. Paspa6oraHHa-f, MeroAr4Ka no3BoJrrer npoBeorr4
BaJII4AaIIurc uo4enefi c noMolrlblo cpaBHeHr{r pe3ynbraroB pacqeroB
orranra6poBaHHblx rlo gKcIrepI4MeHTaM uo4enefi c pe3ynbraraMr4 Banr41zrpyroqero
SKCnepvMeHTa.

B rrraee II upe4craBJleHo orrzcaHr4e co3AaHHoro nporpaMMHoro KoMnneKc a Anfl.
ylpaBneHH.s creHAoM. llpane4eno orlzcaHr4e cl,rcreunofi apxr4reKTyllbr,
Ilo3BoJltloqefi uponoALITb Ha oAHoM creHle pa3nlrqHbre gKcnepr4MeHTbr, B ToM qr,rgJre

3KCrIepI4MeHTbI rro crbIKoBKe c r4cnoJrb3oBaHr4eM €urfopkrrMa Ha ocHoBe MeroAa
Bl',IpryanbHblx IroreHIII4anOB 14 tro CTbTKOBKe C I{CIrOJIb3OBaHr4eM €UIfOpr4TMa Ha OCHOBe

pelxeHHq MarpurlHoro ypaBHeHvrfl Purrarz. Ortracanu no4po6Hocrr,r peaJrr43an\vu
BcnoMoIaTeJIbHoIo 3KcnepLIMeHTa IIo OIIeHKe BO3MyIrIeuuit, 4efiCrnyroqzx Ha
MaKerbI, c I4cIIoJIb3oBaHI4eM aJrropr'rrMa Ha ocHoBe Qznrrpa Ka-uuaua kr

BCIIOMOrareJIbHofo sKcneplrMeHTa no orIeHKe napaMerpoB MoAeJrLr BeHTr4Jrf,TOpHbrX

.[sr4rarerefi.
B rJIaBe III I43JIoxeHa MeroAr4Ka r{HTepnperaLp4u pe3yJrbraroB ocHoBHbrx

sKCrIepI{MeHTOB rIO I4CCneAOBaHlITO €rnfopr,rrMoB ynpaBneHr4r orHocrrreJrbH.brM

ABTDKeHVeM MaKeroB, KOTOpa[ rro3BoJrr4na rrpoBecrr'r B€uruAarlr4ro rrpeAcraBJreHHbr.K B

pa6ore €LnropllTMon. [nr anropl4TMoB Ha ocHoBe MeroAa Br4pry€LJrbHbrx rroreHrllr€uroB
v Ha ocHoBe SDRE 6:';rttu kIccneAoBaHbl rpaHr{qbr npr4MeHrrMocrvr kr noKa3aHo, rrro
€uIropI4TMbI HepaSorocnoco6nrr npl4 3aAaHHbrx napaMerpax oKcrrepr4MeHTa rrpr4
yuonofi cKopocrLI BpaITIeHLI[ MaKera KocMr4rrecKoro Mycopa cocraBrqroulefi 18

rpaAycoB B ceKyHAy. B xoge [poBeAeHufl 3Kcrrepr4MeHToB no B€rnr,rAar\r4r4 uo4elefi
creHAa 6l'irttu nonyrleHbl oIIeHKI4 lapaMerpoB T-f,rr4 BeHTr4Jr-{TopHbrx 4rzrareleft,
ro3BoJl.sloqvx ycnelxHo tIpoBoAZTb ocHoBHbre gKcnepr4MeHTbr. Tarxe B rJraBe
rIpeAcraBJIeHbI pe3ynbrarbl la6oparopHoro HccJreAoBa:atrfl AByx aJrropr{TMoB rro
yflp aBneHLI ro M aKeroM Ko cMl{qe c Ko ro anrap ut a B 3 aA arre na6lro4e laurfl. kr yB oA a MaKera
KOCMLIqeCKOIO MyCOpa.

B 3aKrIor{eHHLI c$opuyru4poBaHbr ocHoBHbre pe3ynbrarbr Arrccepraqzouuofi
pa6oru.



3aueqanuq rto Ar{cceprarluonnofi pa6ore

1. B npeAnoxeHHblx MoAentx paccMarpr4Barorc.s roJrbKo Bo3My[IeHr.rq,
3aBLIctII{kIe or IloJloxeHl4f, oSteKros Ha crone. Bo:rr,ryrqeHvr\ 3aBLrcf,rrlqe or cKopogTt4

ABI4)KeHI,I-S, aBTOpOM He paccMarpl4Batorc-f,, xort krx yqer, KaK npeAcraBJltercq, tr{ol
6H uosrrcurr e S $ eKTr4BHo crb anropr4TMoB KoppeKrlLr r4.

2. B reKcre AI{ccepraIII4LI BeKrop ynpaBn-f,rorlr4x ycKopeHr4fi urueer pa3Hyro
pa3MepHocrb. Hanpzvrep B Qopvryne (1.4) ero pa3MepHocrb paBHa AByM
yqurblBarorc-a roJIbKo rlocrytrareJrbHbre ycKopeHr{s., aB Qopvryne (1.10) pa3MepHoorb
paBHa rpeM. I4s rerccra ALrcceprarJLrv He .f,cHo yrrr4TbrBtlnocb JrLr aBTopoM yrnorloe
ynpaBn.fircqee ycKopeHl'Ie, nocKonbKy B pacuruQpoBKe Sopllynrr (1.10) BeKrop
ynpaBn.rrrcqrzx ycKopeur,rfi He pacKpbrr.

3. HacrcoJlbKo Mo)KHo roH-flTb I43 orrr4caHVs. pa3pa6oraHuoro [porpaMMHoro
KoMrIJIeKca, aBTop He I{clroJrb3oBzr[ Anfl efo pa6omr oleparluoHHbre cr4cre]Mbr
peanbHoro BpeMeHu. B reKcre 1ncceprar\uu Her KoMMeHTapvreB orHoczreJrr,Ho
AorlycrHMocrl4 TaKoro peueHl'Iq. He scno raKlKe, KaK ocyqecrBJrf,Jracb npr4B{3Ka
3KCnepI4MeHTOB K peaJIbHOMy BpeMeHrr B rrpoqecce nporoKonvpoBaHvrfl pe3ynbraroB
3KCnepr4MeHToB.

4. B pa6ore Bce paccMarpr,rBaeMbre rrorperrrHocrr,r yKa3aHbr

AI,ICCepTaqI{I{ B aOCOJIIOTHbIX, a He B OTHOCI4TeJTbHbTX BerI4rrLIHaX, rITO

B TEKOTE

3arpyAH.,ner
oIIeHKy TOTTHOCTT4 anfOpHTMOB.

5. K rercry Ancceprar\vrv I4Merorcq peAaKqr{oHHbre 3aMeqaHr4fl,3urpy1Hf,rou[r4e
BocrlpHtrue pa6oru: I{MeK)Tc-f, oleqarKrr, Harrpr4Mep, y prrcyHKoB 3. 1 8 z 3. 19 uo4ullcr
.flBJl-f,erc.s o4zuaronofi; ucnonb3yrcTc.q HecraHAaprHbre repMLrHbr, B qacrHoorr4

I4crIoJIb3oBaH aHrro.fl3blqurtfi TepMVH (aKTroarop) BMecro 3KBr4B€ureHTHOro

orer{ecrBeHHoro repMuHa ((r4clroJrHkrreJrbHoe ycrpofr crno >.

YrasanHue 3aMerIaHI4.a He cHrDKaror uayunofr z [paKTr4.recrofi rleHHocrkr r{ He

BJILI.IIOr Ha o6rqyro IroJIo]KI{TenbHyro oqeH y Ar{ccepraqzonuofi pa6orrr KoszHa @.A.

3arc.nroqenr.re

V'Iurrrna.s BbIIueI43JIoxeHHoe, o6teu BblrroJrHeHHoro IaccneAoBaHLrfl., ocHoBHbre
BbIBOAbI, HayqHO-[paKTI4qeCKyIO 3HaqIzIMOCTb I{ HOBLI3Hy pe3ynbTaToB, Cr{I4TaIO, rITO

Al4cceprallz.fl KosuHa (Dulzuua ArercanApoBr,rqa <MoAenzpoBaHr,re pa6oru
anfopl4TMoB ynpaBIreEvfl ABI4xeHHeM HaHOCtryrHr{KOB Ha a3poAr{HaMr4rrecKoM croJre))
coorBercrByer TIyHKTaM I,3,4 14 5 Hayvnofi cleqLraJrbHocrtr L2.2
<<MareuarklrrecKoe MoAenl4poBaHLre) rIHcneHHbIe MeroAbI kr KoMlrneKcbr [pofpaMM)D I4

rlpeAcraBJrter co6ofi 3aBeplueHHyro HayrrHo-Knanz$r.rrarlr4oHHyro pa6ory.
luccepraryur. coAepxvr HoBbre HayrrHo-o6ocnoeauurre pe3yJrbrarbr, BHeApeHr4e

Koropblx oKaxer cylrlecrBenurrfi BKnaA B pa3BHTr4e MeroAoB naseNaHofi



3KcnepI4MeHTaJIbHofi orpa6orKl4 HaHocnyrHr{Kon. llonyueHHbre aBropoM pe3ynbrarTbr
AocroBepHbl, BbIBo Abr u 3 aKJIrorIeHzq o6 o cHoBaHbI.

llpe4cranrleHHat pa6ora IloJrHocrbro coorBercrByer BceM rpe6onaHurv K
KaHAI4AaTCKI,IM AI4ccepraIII{qM, [peAbqB[reMbrM u. 9 <<llortoxeHr4_f, o rrprzcyx{AeHvrr4
yr{eHbIX creueuefi) BAK P@ (llocraHoBJreHze llpanzrerrbcrBa 842 or 24 ceurxlpl_
2013 r.). Anrop AllcceprarluonHofi pa6orrr KosuH @zrvnn Anexcan4porirq
3acnyxl4Baer npl4cyxAeHla.a yveHofi crelreHrl KaHAr4Aara Qrasraxo-MareMarr4rrecrir4x
HayK rlo cllequ€LllbHocrll 1.2.2. - <<MareMarr4rrecKoe MoAenr{poBaHr4e, qr4cJreHn.bre

MeTOAbr r4 KoMrrneKcbr rrpofpaMM)).

O$zqzanruufi orrroHeHT:

AoKTop rexHr4r{ecKr4x HayK, npoSeccop
xaQe4prr agpoKocMr.rqecKr.rx cr4creM
@e4epanrHoro focyAapcrBeHHofo
6ro4xeruoro o6pasonareJrbHoro yqpexAeHr,rfl
Bbrcruero o6pa:onauza <Mocxoncrcuit
rocyAapcrseHHrrfr rexnzqecrufi yHr4Bepcr4Ter

rrMeHr,r H.3. Bayuana (naqzouanrsuft
yHr4Bepcr4rer)>>,

f eoprzfi Alerccau4poBrzrr Il-{errIo n

llo4nzcr f.A. II{erJroBa 3aBeprrc
c4 C+.L)Z1\

flo'rroerrfi agpec: 105005, Pocczr, r. Mocrsd, yn.2-r-Baywra:r,cnaq A. 5, K.

TeneQon +7 (499) 263-63-10.
e-mail : shcheglov_ga@bmstu.ru.
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