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Ha ArrceprarlrroHHr.rq rpyA Ha ac. Aranac Mapuuoe AraHacos

AoKTopaHT Ha caMocrorreJrHa noAroroBKa B ceKrllr-f, "Aruoc$epHu orrruqHr4

flBreHr4r" npvt IMI4T-EAH, s o6racr Ha Bucrre o6pasoBaHr4er 5. TexnuqecKz

HayKr{, upoQecuoHirrrHo HanpaBneHr're: 5.5. Tpancuopr, ropa6ounaBaHe v

aBLrar\Lrfl' HayqHa crrerll4€ulHocr: ,,r{znaMkrKa, 6alnucrurca 14 ynpaBJreHr4e Ha rloJlera

Ha JIeTaTenHLI ailapaTkr" Ha TeMa:

,rPaspa6orKa Ha MeroAn, aJrropr.rrMr,r n rporpaMHr.r cpeAcrBa 3a

aHaJrr.r3 [r [poeKTrlpaHe Ha KocMllrrecKu l/'vtcvtvt(6

PeqeHruxra e B r{3rrbJrHeHne Ha 3anoBeA J\b103/12.07.2019 r. Ha lrapexropa na

I4KI4T-EAH, crrnacHo perxeHze ua Hayrur4rr cbBer (upororor J\b 7/05 .07.2079 r.,

r.2) vt pelxeHl{e no npoqe\ypara, nprlero Ha 3aceAaHr4e Ha Hayunoro xypr4 or

22.07.2019 r. L..

llpe4craneHl{Te AoKyMeHTr4 rro [porleAypara, Ar4ceprarlr4oHeH rpyA vr

anrope$epar, orfoBapf,T Ha Lr3r{cKBaHLrflTa Ha 3arona 3a pa3Br,rrr.re Ha

aKaAeMLIiIHLIt cbcraB B Peny6nrara Eurapzr (3PACPE) u llpanrzlnuxa sa

HeroBoro rlpl4noxenze, lIpaBr{JrHLrKa 3a ycnoBnflTa Lr peAa 3a npr{Ao1usaue na

HayrlHrr creleHI4 u 3aeMar-e Ha aKaAeMLrrrHr{ AnbxHocrz n BAH u uafIpaBr4JrHZKa

3a rrpunaraHe Ha 3PACPB uIMVIT-BAH

O6qa xapanTepr{crrKa Ha AnceprarlrroHHrq rpyA

lzcepraqvroHnLrflT rpyA e paspa6oreH B o6eu or 132 crpaHr4rJu H cbAbpx{a

rler rJraBH, 3axlroveuze, llpnnocz Ha Ar4ceprarlkroHHufl TpyA, Cuucm Ha

ny6nzraqkrtrre ro reMara Ha AvraeprarlzoHHkrfl TpyA u Ilureparypa. Bxnto'asa 32

Qurypz, 4 ra6ruqu, 2l I{JllocrpLrparqv rporpaMHr4 cerMeHru, 224 nlrreparypHr4



H3roqHr,rqu u 11 ye6crpaHrlrlu. llpraroxeuue or 25 crpaHI4III4 ca 4o6aneuu

ocHoBHr4 [oAnpofpaMr4, pa3rrpeAeneHr4 B AonbnHeHnfl. A, B, C, D z E.

Anrope$eparbr e B o6eM or 61 crpaHurJkr vr orpa3.rrBa ocHoBHrITe HayrIHI4,

HayrrHo-rpuno)KHr{ pe3ynTaTvr v npnHocv, rpeAcTaBeHLI B AI4cepTaIILIoHHI4f, TpyA.

flpegcraneu e crrr4cbK or 13 HayqHr4 rty6truxaguu, qr{r4ro pe3ynrarr4 aa

orpa3eHr4 B Ar4cepr arJuflTa..{or<ropanrbr e caMocroqreJreH aBTop Ha BcI4rrKLrre3LI

rty6tuxaguu, Karo 11 or ny6nurcaqvvrre aa Ha a:r^rr.uitc u e3I4K vr IIo eAHa

ny6nuraqkrfl. Ha 6rnrapcrr4 r'r pycKlr e3r4K. ,{ne ry6rrrKarlLrkrre ca e Advances in

Space Research, rpr4 B Aerospace Research in Bulgaria, uzgaHvre Ha I4KI4T-BAH,

7 y c6opHkrrlr4 AoKnaAu or roH$epeHrlrru (6 n Proceedings of SES - C6opnrzr<

AoKnaAr4 or e)KeroAHara xon$epenrJvrfl Ha I4KI,IT-EAH, 1 n C6opnur AoKnaArI Ha

Kon$epeHrJkrfl, ,,I4uSoprrrarlrroHHo o6egue.{aBaHe Ha KocMI4qecKrITe

eKcrrepr4MeHTr", rpoBeAeHa n Crapa 3aropa) z 1 n C6opuurc ,,MareMarlrKa r{

MareMarr4r{ecKo o6pasonaHLre", prcAalgtvre ua EAH. B "SCOPIJS" 4zcepraHTbr r4Ma

orp€BeHr,r I 0 ny6nraKarJnr4 .

B fnaea 1 narparro e orrr4caHa aKTyanHocrra Ha reMara kr HflKov or 3aAarrr{Te,

Kozro ca peureHu Ha 6azara Ha Bb3MontHocrr4Te, KoHTo npeAJrarar Hafi-uoBlrre

IIOCTI4X{eHLIf, B O6laCrra Ha KOMrrrOTbpHr4Te TeXHOJIOII{H 14 H€UU4rrHaTa

KoMrrrorbp n a unQp acrpyKry p a n LIKVIT :

- flpornosarpaHe Ha ABr4xeHr4ero Ha KocMr4qecKr4 o6er<rz B oKoJro3eMHoro

rpocTpaHcTBo;

- TpaerropHr4 r,r3rrr4cJreHvrfl, 3a{rrpr4Bbp3BaHe Ha r43MepBaHufl, r4 napaMerprr Ha

cpeAara;

- Czryaql4oHeH anaJrr43 orpaHr{qeH BpeMeBo or ycnoBr{r c [pocrpaHcrBeH 14

Qusr,rveu xapaKTep;

- Currayna\w Ha pa6orara Ha orAeJrHr4 ype4r4, crrcreMr4 vr ALrHaMur{Hr4

eKcnepr4MeHTH.



B fnaea 2 wa 6azara Ha rpocrpaHeH nr4reparypHra.f, o6sop e roKa3aHo, rre

kr3noJr3BaHeTo Ha MeTOALT, €UrfoprrTMr4 14 nporpaMHr4 cpeAcTBa 3a aHarrr43 vr

npoeKTLrpaHe Ha KocMuqecKu l$idLrauv BOAZ Ao 3HarrHTeJrHo cHr,DKeHLre Ha

Qunaucou4Te pa3xoALr v Ha BpeMero 3a [oAforoBKara lrM. Karo rr3BoAz or o6:opa

aBTopbr e rrocorrzJr o6rractu Ha r43cJreABaHe, 3a Kor4To Lrvra MaJrbK 6poit

nI4TepaTypHH H3TOr{HHrIH, [peAcTaBrrrlr4 cr4TyarluoHHr4_f, aH€Lrrrr3 KaTo

caMocrorreJrHo HayqHo HanpaBneHr{e kr lrvilcara Ha rraczQuxarJurfl, Ha

ckrryarlrdoHHr4Te 3a4a,uv H MeroAr4Te rrM 3a perxaBaHe, Kor4ro rpa6na Ia 6r1a:r

I,I3cneABaHI,I, KaKTo H rIepcrIeKTuBHI4 odlracru BbB Bpb3Ka c Lr3cneABaHrrtra rro

TeMara Ha Ar4ceprar\krflTa, TaKr4Ba Karo: paspa6orKara Ha:

- Irlnrerparop (Qal,runnx r{Hrerparopz) 3a cr4creMr4 or AzQepenqr4aJrnu

ypaBHeHl{f,, cfrerll4uuru3krpaH 3a KocMr4rrecKr4 Is[krcur4; Ha MeToALr 3a orrTr4MK3arJr4fl,

Ha anfopLlTMkr r4 rrpofpaMHaTa rrM peaJrr43arlLrfl 3a pe[raBaHe Ha cr.rTyarlr4oHHr4

3a,IaLII4:

- Mo 4 er u 3 a rr ap €u e nr43 a\prfl Ha Lr3rluc reHLr flT a;

- Mo4enz 3a noBI,IIuaBaHe Ha u3,uvrorrr4TeJrHara eQerruBHocr npr4 cr{creMlr c

o6qo lpocrpaHcrBo Ha oleparr{BHara rraMer.

B fnasa 3 ca nocorreHl,I qenra Ha Ar4ceprarlLroHHr4f, rpyl 14 3a+aqLrre, KoLrro

tplr6aa ga 6rgar peureHl{ sa HefiHoro rrocrr{raHe: paspa6orKa Ha crparerr4r 3a

u:6op Ha orrrr{M€urHa 3a rrr4cJreHo krHTerpLrpaHe; ua Cepzen

zHTerparop 3a perxaBaHe Ha cr{creMrl or 4z$epenquraJrHur ypaBHeHlr-s vr

I43cneABaHe Ha eQexrznnocrra +4y 3a peruaBaHe Ha ypaBHeHkrfl Ha ABrDr(eHr4e Ha

rorsM 6pofi o6ercrn (cnrrnuqLT krrrv -rrra or rxx); Ha Moner ga npeAcras.f,He Ha

cI4TyaI{uoHHH 3aAaqr4 14 Ha BapVTAHTIII Ha rrpoqecopv u npoqecopHr{ Mpe)Kr4 3a

cI4TyaIII{OHeH aH€UIId3 Vr npl{nafaHeTo r4M rrpu peuaBaHe Ha 3aAarru c foJrrMa

pa3MepHocr; Ha llporpaNren ruoAen ga uapanerHri r4g.rzcreHz.f, - ,,o6e4zueHr4e Ha

nynoBe or HI4IrIKkr"; Ha IJIAHI{DAHE HA CTIbTHI4KOBI4

nporpaMHa CzCTeMa 3a CLIMynaIlkIfl. Ha KOCMI4TIeCKI{ MI.ICLTLI.



B fnasa 4 ca H3JroxeHLr pe3ynrarrrre or r43B6prxeHara pa6ora, cBbp3aHkr c

paspa6orKara Ha MareMarLrqecKr4Te MeroALr v ra3,.rLrcIrvreJIHLI zHcrpyMeHTLI.

Paspa6oreH e zHrerparop Ha cr4creMa or 4IaQepenqvraIrHtr ypaBHeHI,Is kr ca

frocoqeHr{ Bb3Mox{HocTLITe 3a Lr3rrOJI3BaHe I4 npeALrMCTBaTa Ha LIHTefpaTOpa [pI4

avMyna\vrfl. kr rrpoeKTr{paHe Ha KocMr4qecKr Mncvrkr. flperloxen e uapaleleu

lpolpaMeH [pouecop 3a cLrTyarlr4oHeH aIlaJIIiI3) oIIeHeH C qI4CJIeH eKCnepI,IMeHT,

rofiro Mo)Ke Aa ce pa3Br4Ba Karo yHr4BepcaneH HHcrpyMeHT 3a cLITyaIILIoHeH

anaJrkr3 c [pr4no)KeHLre 3a paHopoAHr4 KocMI4qecKI4 Mtrcarkr. llpe,qcraneHu aa

pa:pa6oreHlrre MoAenr4 Ha crrryarlrroHHI4 ycnoBl4-f, LI rlporpaMHara krM peanv3arJnfl.

flpeAroxen e NaoAen ..O6eAraHenrae or nynoee or uH[rrz", r<ofiro rrpeAcraBlrflBa

a6crpar<qvfl or rlo-BlrcoKo HLIBo or MoAena ,,llyr or HI4IuKvr" vr r<ofiro Mox{e Aa

6l4e r,r3noJr3BaH npv 4r4:aav^urr:ar4 u3qvc.[r,ITeJIHrI cIIeHapI4t4 kr 3a no-eQelcrr4BHa

pa6ora Ha rrpoqecoplrre. CrsAaAeHu ca Aea arryanHz uapanerula uHrerparopa -
cboTBeTHo 3a cr4MynLIpaHe ABI{x(eHLreTo Ha rrrecT crrbTHLIKa vI Ha ABI'DKeHI{eTO Ha

30x103 o6erra. Pagpa6orenz ca arroprarMra u uporpaMn sa nraHzpaHe Ha

oneparlzr4 cbc crrbrHlrrlu v crrbrHr4KoBlr Kocrenallzu. PeanzsupaHa e flporpalaHa

cr4creMa 3a cr4Myna\vrfl. Ha KocMr4qecKr4 l0dvraukr I,I eKcrrepLIMeHTr4, npeAHa3HarleHa
,L,,

3a cr4MynaqLrf, vr TecTBaHe Ha pa3paooreHr4Te r43qr4cJrkrreJrHlr LrHcrpyMeHTH u

MOAeJrr4, KO-f,TO UIe ObAe pa3BUTa B nporpaMHa CLTCTeMA 3a aHurrr3 r4 npoeKTrrpaHe

HA KOCMLIIICCKV MI4CI4VI.

B fraea 5 e orrr4caHo npuno)KeHuero Ha paspa6oreHr4Te r{3rrr{cJr}rreJrHr4

floryvenzre pe3ynrarlr

flporpavrleuta cr4creMa 3a cr4MynarJvrv Ha KocMr4qecKr4

v prbnKr4re npv pa6ora B nporpaMHara cpeAa.

or .ueficrnzero Ha cr,rcreMara .uoKa3Bar

r4HCTpyMeHTlr B paMKLrTe Ha

IJ{I'{CLILM eKCIIepHMeHTLI

pa6orocnoco6nocrra fi, roero e AeMoHcrpnpaHo y6e4uranHo.

B fraea 6 ea rrpeAcraBeHrr HayqHure Bbrrpocr{, Kor{To rrle 6's4ar

BHr,rMaHr4ero Ha aBTopa npu 6r4equ r43cnep.BaHtrfl.

CneA Ta3r4 rJraBa ca u:6poenz HayrrHHTe 14 HayrrHo-rrpr4Jro)rulr rrpr{Hocur Ha

HA

HI,I[rKLI"

rrpeAcTaB eHvrfl. Ar4cepTarlLr oHeH TpyA.



Cuzcrrrr Ha r\v'wrpa'nuta nr4Teprypa, cbAbpxaq 224 I4crotIHHKa (n

Anrope$epara 225?) e 4o6pe no46paH r{ e aKry€ureH Ha HayqHl4re rbpcenufl.

Tesz r,r3TorrHzrlr4 B rroBerrero clyuafi cbAbp)Kar raHQopuaIJvrfl.3a pe[reHkI 3araquu

rro3BoJrf,BaT Aa ce lpaBr{ cpaBHr,rTeJreH aHaJrr43 Ha rrpeAno)KeHuTe oT AI4cepTaHTa

perxeHr,rr B eAHa rrrlrpoKa Mynrr4AucrlulnrrHapna o6racr KaKBaro ca KocMrIqecKrITe

r43clre4BaHLrfl' Kacaeqa ue6ecnara MexaHI{Ka, acrpoAkrHaMlrKa,. HaBl,Irar\vrflTa,

yrlpaBneHllero Ha ABr4)KeHI4ero Ha I{3KycrBeHI4 crIbrHIlIII4 na 3eN4.sra I4 cbrleraHo c

MareMarr,rqecKr4Te MeroAr4 Karo qr4creHo I,rHTerpI{paHe Ha 4Iz$epeHqr4aIrHu

yp aBHeHLH, II ap €LIIe IIIjIZI vl3l{l4c JIHTe JIHLI IIp o U ecl4 u AP .

Cne4 rp4TtrpaHara nrrreparypa ca npl4nox{eHl{ 5 AorIrbJIHeHZt A,B,C,D,E,

cbA:bpxarqu [porpaMHHf, KoA Ha rroArrporpaMr{ no [peAcTaBeHLrTe kr3rlkIcrrkrT eIrHLr

rrHcTpyMeHTH.

HayuH ll ll HayrrHo-[prrJro?KH.I{ uplrHoclr B AIrcepraIII{oHHI'Iq rpyA

B clpanxara 3a [pr4Hocr4Te aa rrocoqeHll 5 uay.ruu u 4 le.ayuHo-npunoxHl4

npr4Hoca, KoHTo ca rorrHo SopuynzpaHLr kr orpa3rBar peanHo non) {eHpITe

pe3ynrarn or H3cneABaHkrflTa. llpznocure ca AoKa3areJlcrBo 3a BrlcoKara

crofinocr Ha rrpoBeAeHr4Te HayqHr4 r43cneABanlr.fl srB* Bpb3Ka c Ar4ceprarlLroHHlrq

rpya Lr Ha rrpvnoxvuobrra va paspa6oreHrrre MeroAr4, €rJrropr4TMr4 rr [pofpaMHr,r

cpeAcrBa 3a aHaIIr43 r{ npoeKTprpaHe Ha KocMI4rIecKH Mvrcvrvr.llpunoczre ca r.r3rlsno

Aeno Ha AoKTopaHTa, rofi e caMocrof,TeJleH aBTop Ha rrpeAcraBeHr4Te 13

ny6nur<aq uu, uuirr o p e3ynrarrz c a orp a3 eHr4 n [ra c epr a\LrflT a.

3a6erexcrcu

flucepraqr{oHHlrrr rpyA cbAbp)Ka 5 uaru, a e AnropeQepara rJraBr{Te ca rpvr

14 cborBercrBar ua 2, 4 u 5 or ,,{uceprarJuflTa. franure I u 3 or flzceprar\vflTa ca

BKlroqeHlr B pzBAen ,,O6rqa xapaKTepr{crr,lKa Ha AuceprarlLroHHLrfl TpyA" Ha

anropeQepara, B xofiro pa3Aen e 4o6aneu v ,,O6ena Lr crpyKrypa Ha

KbAero e orrr4caHo HaKparKo cbAbp)KaHrlero Berre Karo 6 ,7 u 8Al{CeprarlvrflTa",



qacrr4. Tasu runaa Ha flaHa crpyKTypHocr 3arpyAHrBa rJraAKocrra

r43JroxeHr{ero Ha HayqHara H rrpuno)Kna 4efiuocru.

Cuzravr, qe [ocorreHl{Te sa6erexxu He HaMaIItBar BleqarreHl,Iero

sagu6oveHocrra Ha AlrceprarllroHHlrfl 'tpyl, Lr He oMuuroBaxaBut.crofinocr"ra

HayqHr4Te Lr HayrrHo-npznoxGr,r [pr4Hoclr Ha aBTopa.

HA

OT

HA

3arc"rrro.reHne

[ucepraqlroHHrr.rrr rpyA rroKa3Ba, rre KaHAuAarbr npr4Tex{aBa sa4rr6oqeHr4

TeoperllrrHu gHaHr4f, rro clerlr4itrrHocrra rz cuoco6Hocr 3a caMocrosreJrHr,r HayqHr4

I43CneABaHVrfl 14 r{3froJr3Ba yMeno CbBpeMeHeH MaTeMaTI{IeCKId'fl, AnapaT [pr4BnerleH

3a peuraBaHe Ha rlocraBeHure 3aAaqIa . llpe4craBeHo e HayqHo r{3cneABaHe cbc

cbqecrBelr'Lr u 6ecnopHz HayqHkr Lr HayqHo-rrpr4Jro)KHr4 rrprrHocu. fiar,av' BLrcoKa

IIOJTO)Kr.rTeJrHa OrIeHKa Ha ALrCepTarIkrOH]F.Vrs, TpyA Ha aC. Aranac MapzHon

Aranacos u npeAnaraM Ha HafrHoro nrypu Aa rnacyBa 3a npr4cbxAaHe Ha

oop€BoBaTeJrHaTa vr HarrHa cTerreH

,,fiurtaxntxa, 6arlucruxa u ylpaBneHlre

,,4oKTop" [o HayqHa crrerll4anHocr

Ha IIOJIeTA,.*fla JIeTaTeJIHI{ ailapaTVI" B

npoQecuoHaJlHo Ha[paBnenue 5 . 5 Tpancnopr, rcopa6orrJraBaHe v aBr4arJvrfl .

14.09.2019 r.
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