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Orgrrs BeAyrrlefi opraHu3arlrzr4

Ha Ar4cceprarlr4ro KyrE Mnu Xana

Yraxaeulrft B enzarraprH B acvnbeBr4q !

Hanpau.aeM BaM or3blB BeAyxleff opraur{3auw AO (HITIU ACK> Ha Ar4cceprarlr4ro

Kyu Mwu Xana <Mareruarl4qecKoe 14 rrporpaMMHoe o6ecne.reukre pacqera 3areHeHHocrr{

coJIHerIHbIx 6arapeit KocMl4qecKr{x JrerareJrbHbrx aIIIIaparoB), [peAcraBJreHHoft Ha corrcKaHue

yqeHofi creneHl,I KaHAIlAara rexHrrrrecKr4x HayK rro cnerluirnbHocrsM 05.13. 1B

<Marerr,tarnqecKoe MoAeJIrrpoBaHI4e, srzcJreHHbre MeroAbr r{ KoM[JIeKObr nporpaMM).

flpuroxenze: OBhrB BeAyruefi opraHrr3arlrzn AO d{I4II ACK) - Ha 5 n. (n 2-x eK3.).
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OT3bIB
ne4yrqefr opraHl43arluu Ha AzcceprallkroHHyrc pa6ory Kyz Mran Xaua Ha reMy <Ma-

TeMarl4rlecKoe v nporpaMMuoe o6eclerreHLre pacqera 3areHeHHocrr4 coJrHerrHbrx 6ara-

pefi rocnatr{ecKrlx JlerareJlbHbrx anlaparoB)), [peAcraBneHHyro Ha cor{cKa:nue yveHoft

creIreHI,I KaHALIAaTa rexHl4qecKux HayK rro cnerlraiurbHocr.snr 05.13.18 <<Marel,raru.re-

cKoe MoAenI4poBaHI4e, qI{CJIeHHbre MeroAhr r{ KoMrrJreKcbr rrpofpaMM))

Atcrya.nrHocrb reMbl Arrccepraquonuofi pa6orrr onpeAeJurercr Heo6xo4urr,ro-

crblo rloBbllrreHlrt KaqecTBa [poeKTI{poBaHI'1.f, KOCMT4qeCKI4X JIeTaTeJIbHbIX arllapaToB

(KnA), vcnonb3ylorul4x An.{ cBoero oHeproo6ecueqeHr{.rr coJrHer{Hbre 6arapeu.llocryn-

JIeHZe corHeqHofi eneprul4 onpeAeIrfl,e'rcfl He roJrbKo [JrorrlaAbro coJrHetrHbrx 6arapeft

KJIA, Ho H I4x BHerxnefi r<onrnouoerofi. llol nefi uo4pEryMeBaeTcr reoMerprzqecKat

Sopua 14 pacnonoxteHlle coJlHeqHbrx 6arapeir B cracreMe KoopAr4nar KJIA. 3ru Qarcroprr

onpeAentlor cre[eHb 3areHeHHocrr4 coJrHerrHbrx 6arapefi xax Apyr ApJAoM, TaK Lr Apy-

fLrM,vr 3JI€MOHTaMI4 KoHcrpyKIIIrv KJIA, npr4qeM crerreHb 3areHeHHocrr,r conHeqnrrx 6a-

rapefi 6y4er 3aBr{cerb or HarrpaBne]Hu'- rroroKa conHeqHofi eueprzu.

Taruu o6pasou, oIIeHKa e$QerrzsHoft (HesareneHnofi) rnoulaAr{ coJrHerrHbrx 6a-

rapef .aBJllerc.fl aKTy€LrIbHoft saAa.{efi npoercrurpoBalvrfl KJIA. OAnaro pelreHrle ororo

Borlpoca rpe6yer paspa6orKrl coorBercrByroqero MeroAr4qecKoro, MareMarr4rrecKoro r4

[porpaMMHoro o6ecue.{enzs. PeureHr4ro gToro Bonpoca z rrocB-trrqeHa Avraaepraqz.a Kyz

MuH Xaua, vro tlo3BoJr.ler roBopI4Tb o ee 6e:ycnonnofi aKTy€rnbHocrr4.

Hayvnar HoBI{3Ha non}r{eHHblx aBTopoM Ar4cceprarlr4l{ pe3ynbraroB 3aKJrK)rraer-

cr B cJreAyrcrr{eM:
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l. IlpoaeAeHo LrccneAoBaHue Qusuuecxofi, uareMarr4rrecKoit vt reoMerpn.{ecrcoft

rrocraHoBKr4 3aAarrn pa3MerrleHufl, corHeqHbrx 6atapefi KJIA, Ha ocHoBan:zu Koropofo

nu6pan z o6ocuoBaH perleuropuufi Mero reoMerpr4qecKoro MoAenr{poBaHns. 3a4a.tu

sHe[rHei KoMrroHoBKr.r coJrHerrHbrx aHTeHH KJIA.

2.Pazpa6oraHbr peqerrropHbre reoMerprzqecKue MoAeJrr4 orrvcannx Sopvmr KJIA z

coJrHeqHbrx 6arapefi, rro3BoJr.f,rorrlrrx orleHr4Tb npur 3ailaHHbrx paKypcax ocBeuleHv.r cre-

rleHb I4x 3areHeHHocrr'r o6raraenarrM MoAyneM u Apyrr'rMlr coJrHerrHbrMLr 6arapextvtu.

3. Ha ocHoBaHr{H co3AaHuofi reoruerpLrqecKofi ruoAeru pazpa6oraHhr €rJrroprrrMbr

o rIeHKLr e Q Q e xrznno ft uroul aAr4 o c B euIeHH o crr4 corHerrHbr x 6 ar ap efi KJIA.

4. Paspa6oraHbr Ha .qsrrre C# nporpaMMbr peanv3a\vu orIeHKLr eQ$errurnofi

rnoulaAI4 ocBeIrIeHHocrLI conHeqHbrx 6arapefi KJIA, BKJrroqafl rpaQzuecrcyro o6onoqKy

BI,I3y anvr3arlr4u p e3yn bTaTo B p acqeTa.

5. Paspa6oraHbr MeroAr{KLr, aJrropnTMbr r{ rporpaMMbr orrrrrMvr3ar\uu pa3MerrleHLr.rr

KoHcrpyKTrIBHbrx gJreMeHToB KJIA Anfl o6ecueqenz-s MaKclrM€rrrbHo eQ$errzBHoro

$ynrqzonr4poBaHurfl coJrHerrHbrx 6arapei1 ocHoBaHHbre Ha MeroAe cyxaroqeficr

oripecTHocrrr.

O6ocnonaHHocrb r43Jro)reHHbrx B Ar4ccepraquu Kyu Mnn XaHa HayqHbrx rroJro-

xeuzfi, peKoMeHAa\nfi I4 AocroBepHocrb pe3ynbraroB LtccJreAonalavit rroATBep)KAarorc.f,:

- KoppeKTHocrbro rrpkrMeHeHrlr alpo6zponannoro MareMarLrrrecKoro annaputa -

peqe[TopHblx reoMerpl4qecKlrx Mo.qenefi,upeastrr3yrorrlktx r4x €ulropLrrMoB;

- cofJlacoBaHHocTbro pe3yJrbTaToB TeopeTr4qecKl4x pacrleToB c AaHHbrMI4, IIoJIy-

qeHHbrMLr rryTeM rrpoBeAeHHofo aBTopoM qr4cJreHHofo SKcuepuMeHTa c MoAeJrrMLr, froKa-

3areJrr4 Koropbrx LrMenv 3apaHee Lr3BecrHbrfi pesylrrar.

Hayunar 3HaqrrMocrb pe3yJrbraroB LrccneAoBauuit 3aKJrrotraerc.rr B ToM, qro

[peAnox{eHHoe AzccepraHToM MeroAur{ecKoe, anropprrMnqecKoe kr npolpaMMHoe o6ec-

[erreHLre Mox(er 6rrrr ocnoeofi orleHKr.r KaqecrBa KoHcrpyKTopcKzx peurenzfi upkr aBTo-

MarLr3LrpoBaHHoM [poeKTlrpoBaHlzvr uzgell.uit, r{Meroqr{x B cBoeM cocraBe corHeqHbre 6a-

Tapekr (rax senaubrx, TaK r4 KocMr4rrecxzx).



lparcruuecnoe 3HaqeHue pa6orrr orrpeAen-sercf, TeM, r{To pe3ylbrarbl Al,Iccepra-

ur{oHHoro LrccJre.rloBaHvrfl. Kyu Mun Xana rro3BoJrflror c Bbrcorofi ro.rHocrbK) oueHkITb

oQSenrrannyro (nesareHeHHyro) unoqaAb coJrHeqHbrx 6arapeit KJIA KaK Ha 3rarle npo-

eKrr4poBanrzs KJIA, raK vr Anfl, peKoMeHAarI fi [o vx sKcrrJryarar\uu na op6zre. Pa:pa6o-

TaHHbre AlrccepraHToM reoMerpur.recrufi alrapar, anropr4TMbr ero r{crroJrb3oBaHurs. u r4x

[porpaMMHas pe€urpr3ar\krfl Moryr 6urr B AanbHefiureu r4cr]oJrb3oBaHbr ru6o KaK Aorlon-

HkrreJrbHbre npr4Jroxennfl, r CAD-cr4creMaM, rru6o KaK orAenbHbre MoAynH B cocraBe ca-

rrar,rx CAD-cr{creM.

Kpovre roro, rro HarueMy MHeHprro, c rroMorrlbrc rrpeAJrolr(eHHoro MareMarzrrecKoro

annapara Lr ero nporpaMMHoro o6ecle.reHLrr Mox(er 6uru perueH 3Haqr,rreruno 6onee

uruporufi Kpyr 3aAarr, cBr3aHHbrfi c asrorvrarLr3arlr{efi upoercrvrpoBaHr4fl, corHeqHblx 6ara-

pefi r<ar B KocMoce, TaK I{ Ha 3eMJIe.

Tarcuu o6pasovr, ocHoBHyro [paKTLrtrecKyro rleHHocrb ALrcceprarlr4oHHoro r4ccJre-

AoBaHkrfl Kylr Mran Xana MbI BHAIIM KaK BKJTaA B pa3Br.rrlre aBToMarr43rrpoBaHHoro upo-

eKTIzpoBaHIdt olpeAeneHHoro KJracca o6rerron, coKpauleHr4e cpoKoB npoeKTprpoBanufl, u

IIoBbIIrIeHI4e KaK KaqecrBa [poeKTI4poBaHvrfl, TaK kr gKcnnyaraIILIoHHbIX noKa3areletrt

o 6rerron [poeKTr4poBaHlr.f, .

C.IuraeM qerecoo6p€BHbrM rrpoAoDrurb AvrcceprarllroHHoe r4ccneAoBauue Kyu

Mzn Xana ro LIHTerpaIJLrv paspa6oraHHbrx B AlrcceprarJvrr4 MeroAoB Lr anropkrrMoB c

cyllecrByroqze CAD-czcreMbr, rrro ro3BoJrkrr He roJrbKo ylpocrr4Tb [oAroroBKy rrc-

xoAHbrx AaHHbrx Anfl. paarera, Ho saAeficrsoBarb MorrlHbre Bo3MoxHocrr{ uo uo4uQura-

III4H HcxoAHbrx .qaHHbrx H Brr3y€uu3ar\kru pe3yJrbraroB pacqeroB coBpeMeHHbrx CAD-

cr{cTeM.

3avreqanufl rro Arlcceprarlnouuofi pa6ore :

1. B lzcceprarllrr4 He rrpoaH€urlr3lrpoBaHa Bo3MoxHocrb rrcrroJrb3oBaHnfl. coBpe-

MeHHrIX CAD-cvtcreM KaK An-s noAroroBKr{ krcxoAHbrx AaHHbrx, TaK kr An . Bu3yanvgarJvrvr

p e3ynbraroB npoBe.qeHHbrx v c oneAoB auuit.

2. Mnoroo6pasze reoMerprrqecKr4x Qopr KaK caMr4x KJIA, TaK u r/rx coJIHeiIHbrx

6arapeir 3Harrr4TeJnso 6orure, qeM sro paccMorpeHo B ALrcceprar\prkr Kyz Mzn Xana.



3. He paccMorpeHbl Borrpocbr orrrlrMr43ar\vu pacqerHbrx ouepaqzfi aHawl3a pe-

rlerrropHofi vrarpzqe B Tex ee o6racrqx, rAe Bo3MoxrHocrb 3areHeHHocrr'r o6reKron sa-

BeAOMO I4CKlrOqeHa r4 MOIKeT He aHanI43VpOBaTbCr.

flprane4enHble 3aMeqaHLrs. He cHra)r{aror o6qero BbrcoKoro HayrrHoro ypoBHr tr

lpaKTurrecrofi 3Haqr,IMocrr4 paccMutpvrBae rcir AucceprarllroHnofi pa6oru. 3aNae.{aHu.q

Hocrr peKoMeHAarenrnrrfi xapaKTep r,r Moryr 6urr yqreHbr Ar4ccepraHToM B ero Aanb-

nefiurefi pa6ore no AaHHofi reruarurce.

3ar<.rrroqenlre

flzccepralll{oHHar pa6ora Kyu Mnn Xana BbrrroJrHeHa Ha AocrarorrHo BbrcoKoM

HayqHo-MeToAuqecKoM ypoBHe, HaIILrcaHa nr{TepaTypHbrM .s3brKoM c fpaMoTHbrM Lr Ao-

Ka3areJIbHbIM crI{JIeM r43Jro)KeHuq. Terccr ALrcceprarlr4z rrrlareJrbHo oQoprraleH r4 coAep-

x{I4T AOCTaTOTIHOe KOJTLTqeCTBO T4CXOAHbIX AaHHbIX, LrMeeT rIOtCHeHLrr, COAep)KaTeJIbHbIe

pI4cyHKLI z rpa$rarcv, rpl4Mepbl I4 pe3ynbrar npoBeAeHHbrx pacqdroe. flo raxAoMy pa3-

Aeny Al,Icceprar\krLr vr pa6ore B IIenoM LrMerorcr BbrBoAbr. B 4r,rcceprarJr4Lr rrpuBeAeHbr rro-

ApooHble ccbIJrKLI Ha cMe)KHbre r'rccJle4oBalJkrfl u ux aBTopoB, tIo3BoJI.rIIouII4e oIIeHIrrb Me-

cTo tlpo BeAeHHof o AI4 c cepTaHToM LrccJreAoBaHu_s cpeAH aH€uroflrrrHbrx.

OcnosHrre grarlbr pa6orrt, BbrBoAbr r.r pe3ynbrarbr npeAcraBJreHbr e anropeQepare.

AnropeQepar coorBercrByer ocHoBHoMy coAeplraHurro Anccepraqzu. Aupo6a\us. pa6o-

TbI rlpoBe4eHa AocraroqHblM KorI4qecrBoM Hayqnux uy6turca\uit r4 Bbrcryrrterruit ua

TeMarI,IqecKI4x rou$epeur\r4flx. Pesynrrarrr pa6orbr LrcnoJrb3oBaHbr nptr nccneAoBaHlrr4

rrapaMerpoB KoHKperHhrx KnA ra y yue6noM rrpoqecce MAZ.

luccepraql{oHHar pa6ora Kyz Mun Xana Ha reMy Ha reMy <<MareuarzqecKoe n

nporpaMMnoe o6ecreqeHI4e pacqera 3areHeHHocrrr corHeqHbrx 6arapeft xocrraz.recKlrx

nerareJlbHblx anlaparoB)) [peAcraBJrser co6ofi 3aBeprxeHHyro HayqHo - r<na-nz$zxaqn-

oHHyIO paoory Ha aKTy€ubHylo reMy, r{MeeT rrpaKTlrqecKyro 3HaquMocTb H cooTBeTcrBy-

er rlacilopry cneql4€trrbHocrz 05.13.18 <<Mareuarr4qecKoe MoAenr{poBaHvre, qr4creHHbre

MeTOAbr r4 KOMrrJreKCbr rrporpaMM)).

flo cnoefi aKTyanbHocrl,I, uayunofi HoBr43He, o6revry BblrroJrHeHHbrx uccneAoBauuitt

n rlpaKTr{qecrofi 3HarILIMocrr4 nonyqeHHbrx pe3yJrbraroB, coAepx(aHurro z oQopvureHzro



paccMarpLrBaeMas. ALrcceprarllroHHar pa6oTa cooTBeTcTByeT Tpe6oBaHHrM (flonox{eHr4i

o rroprAKe npr4cyxAeHvrfl. yrreHbrx creneHeft) BAK P@, npe4b.f,BJrreMbrM K KaHAuAa'r-

cKLrM Ar,rcceprar{Lr.rrM Ha cor{cKaHvre yueuoft crerreHr4 KaHAI4Aara rexHLrqecKr{x HayK, a ee

aBTop Kyra Mnn Xan sacryx(krBaer rrpucpKAeHLrs.ncrcouofi yuenofi crerreHlr KaHALrAara

TexHr,rqecKrrx HayK rro cnerlr4anbHocTr.r 05.13.18 <<Marevrau4qecKoe MoAenupoBaHvre)

rIrIcJIeHHhIe MeTOAbr Lr KOMnJTeKCbI IIpOlpaMM)).

frannufi cnerlr4anncr A.T.H.,
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Orsun paccMorpeH 14 o4o6pen na HTC AO (Htr{U ACb, rporoKor J\rs 1 or 09

Qeepanx 2018 r.
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