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Ha Aucepraq e 3a npucbxAaHe Ha oHC ,,AoKrop" no HayqHa cneqranHocr
01 .04.02. "AcrpoQusraxa !4 3Be3AHa acrpoHoMlle" Ha reMa:
" MaeuumoxudpoduHaMuKa ua Axpequouuo-fiucxoe fiomol' , pa:pa6orena or ac.
Kpacuuupa !uurrpoea FHxoea /sa4ovaa gorropaHrypa/

Hayuen puxoeodumen: got1. A-p Il. O[nhnoB - t/KI/IT-EAH

Petqeuseum. npo$ gQH fierro lzln[ee HeHoecr , Ht/ITTT-EAH

1. Kparxu 6uorpa$ulnu gauuu

,loxropanrrara npurexaBa o6pa3oBaren Ho-rean nQmraquon ua creneH
Marucrbp no Q 3 Ka, cneq aflHocr "Acrpononarn I Mereopoflorhn", u utta 13
roAnHrl crax B ceKqr/fl "lulseuHgeruHa acrpoHoMr4r r acrpo$r43taxa" a t4Kt/-EAH -
Ao 2010 r, a or 2010 r - e [/KI/T-EAH. V.lacrgana e npoeKr ,,Axpeqran"
paspa6oreau B cbrpyAHnqecrBo c KofleKTrB or ly'acrrryra no AcrpoHoMl4c Ha
PAH rscrio cBrp3aH c reMaruKara Ha Aficepraq[o HH t4f,r rpyA.

2. Arryanrocr t4 3HaqrMocr xa npo6neua

ArryanHocrra ta 3HaquMocrra Ha nocraBeHnF B ArrcepraquoHHur rpyA npo6neur
npou3TrgaT oT ycneuHoTo pa3B Tre Ha [3BbH3eMHaTa aCTpOHOM[r A

acrpo+rl3 Ka KaKTo t4 HarpynaH[ na6nogarennure SaKTr, noflyqeHn c
noMor{ra Ha KocMt4qecxure o6cepearoprh Karo Xl6u, HEAO 1-3, CGRO,
INTEGRAL u Ap. lzlueuHo AaHH re or re3u obcepearoprr, e o6xaara Ha
paAr4o-, uH$pauepaenrar, onrnliHl4F, yflTpaBhoneroBt4, peHTreHoBt4fl

Afiana3oHt4 14 B laMa-U3I'llrqBa HeTO nOKa3aXa, \le B npOTO3Be3A , TeCHI geO HU

cucreMfi, c+epnqH 3Be3AHr4 KynoBe, KBa3ap[, f,Apa Ha aKTuBHt4 rar]aKTrKh, 14

Ap. nporr4qar npollec c Bl,4coxa eHepru ua e+eKrnBHocr, xapaKTepn3tapau] ce
c 6tpaa npoMeHnIBocr, BrilcoKa cBeruMocr B peHTreHoBnf, iqnana3oH,
HeTOnfl14HeH CneKTrp, Ct4flHO nOnflpu3ylpaHo u3nbqBaHe T.H.



lulgqcHneanero Ha S 3rKara Ha re3u npoqecr e eAuH aKTyaneH cbqecrBeH B
acrpo$rl3 Kara npo6neu. Teuara Ha npeAcraBeH r 3a peqeH3npaHe
Aucepraq[oHeH rpy4 "MarnuroxhApoAtaHaM Ka Ha aKpeqfioH Ho-At4cKoB noroK" 14

3aAaq[Te nocraBeH B Hero no ceog o6xsar HaAxBrpnflT 4anev o6qonpuerure
paMKu Ha Ahcepraqhfl sa OHC AoKrop. lz1 ge crenrenuo, qenra Ha

AulcepraquoH H t4fl TpyA, KaKTo e nocraBeHa e AocrarrqHo o6xaarHa:
"TeopernvHo MoAenIpaHe Ha MarHuroxt4gpoAu HaM IKara Ha aABeKruBeH
aKpeqhoHeH 4ucx. l-{enra e paspa6oreane Ha aHaflyll4rleH MoAefl 3a r3yqaBaHe
cTpyKrypnpaHeTo Ha ArcKa B npoqeca Ha HeroBoTo pa3B T e B KaqeCTBOTO My
Ha orBopeHa acrpoSnsnvHa c[creMa. KaKro u Aa ce npocfleArr
npeAnocraBrure 3a Bb3Ht4KBaHe Ha KopoHa e/or Hero."

3. Kparxa xapaKrepucrt4Ka Ha AucepraqltoHHue rpyg

,lucepraquoH H r4er rpyA, xofrro e e o6eM 152 crp., ce cbcror4 or S rnaeu (yaog,
Teopt4r, TeopeT qecKo t43cneABaHe, nphaoxeH[e np KoHKperH[ t43ToqHr4qr{,
3aKnpqeHue), nureparypa, npunoxeHun, peLiHr4K Ha u3non3BaHnre
acrpoSnarvecKr repNnlH til n noHrrtls 1,1 cn,4cbK Ha npuHocure.

3a paapa6oreaHe Ha A Ceprarl oHHr,le rpyA ca snon3BaHu 4ocraruveH 6po
nureparypHr,r ,t3roqH q (128 6p.), 'l 06 ca or vyN6uua, ocraHaflure ca or
Bo4eulh cnell afl cru e Ernrapnn n 9 ca aeropoer ny6nnraqrr. llo-ronsnaa
vacr or n[TeparypH Te h3ToqH q ca or nocneAHrre roAhHut. CrgtpxaHrero
Ha 3noxeHuero noKa3Ba, Lie re ca cbBpeMeHHn h AocrarlltHt4 no o6eu, sa 4a
cnoMorHar 3a roLtHo npeAcraBlHe crcronH ero ua npo6neua.

4. Merogu 3a u3cneABaHe

3a peuraeaHero Ha ocHoBHrre 3aAaq[, nocraBeH[ B Arlcepraquo H H r4F TpyA ca
[3nofl3BaH Cfle.qHl4Te MeTO.q[ l/t CpeACTBa I noAxoAr4:

- MareMar qeH MoAefl, aHaflnrtavHt4 rpancSopuaqru Brpxy ct4creMara
BeKTopH14 An$epeHquanHrl ypaBHeHrrtfl t4 KoMnrcrbpHa h rpa+taqHa
o6pa6orxa xa npo6neua c naxera Maple;

- nprfloxeHne Ha reopernvHara paspa6orKa Bbpxy eKcnephMeHTaleH
MaTeprlan;

- cpaBHeH e crc cllMynaqfir Ha no4o6r.l r,r o6errr HanpaeeH[ or Epyrn
aBTOp14.

ly'gnongeaH re MeroAt4 ca noAxoArt{o us6patn u npt,tnoxeHta 3a peuaBaHero
Ha cboTBeTH !,tTe 3aAaLl h.

5. Xaparreprcrrta u AocroBepHocr Ha HayqHure npxHoct4

B yeoga Ha A cepraq rra (l-naaa l) ce paarpr,rear aKryanHocrra na npo6neua u
Heo6xo4unaocrTa oT HeroBoTo lr3cnelBaHe r ca ocHoBaHne ea soprvrynrzrpaHe
Uenra r 3aAaq re Ha [3cr]e4BaHero. 3agu6oveHrf,T aHafln3 Ha npunaraH Te



AOCera noAxoAt4 BbB su3rlKaTa Ha aKpeq[oHHr4 At4cKoBe I HanpaBeH[Te [3BOAI4
ca AocrarbqHa 6asa sa us6opa na Merog Te 3a rnxHoro peuaBaHe.

B rnaea ll e uanpaeeno ontacaHne Ha MarH nroxuApoAn HaM LiHt4Te ypaBHeHnfl ta

nogpo6en aHaflh3 Ha ocHoBHt/Te rtanoBe Heycroivnaocrut, poflf,Ta Ha
aAeexLlIrralroHBeKqrflTa, cbnporrBneHrero, Bt4cKo3urera I npoUecnre Ha
u3nlqBaHe (ronnuHuo u neronnuuHo) t,l KparKa xapaxTepmcrnKa Ha A HaMo
MexaHu3Ma Ha reHepaq fi Ha MarHnrHoro none. llpr HanpaBeHoro pa3rnex4aHe
e aKqeHTupaHo Bbpxy KflloqoBn xapaKTep[cl4Ku Ha rieycrofrv h Bocrhre, KorlTo

MaT OTHOIIeH e K'bM petIaBaHeTO Ha 3aAa\l[Te, nocTaBeH[ B A cepTaqhf,Ta.

l-naaa lll pa3rnexga 2D MoAen Ha aKpeq oHHo-At4cKoB norox, MoAen Ha
npbcreH c flo(anHo HarpfiBaHe, r pas6rpa ce, pa3uupeHuero Ha uo4ena go 3D.

B rnaea lV ca parne4aH[ np noxeHuf,ra Ha pe3ynrarure noflyqeH[ a rnaea lli
3a KoHKperHn acrpoQusrvnr o6exrr: Cyg X-l n SGR A-.

B rnaea V e HanpaBeHo 3aKflrcqeH e i4 npenoprKr4 3a no-HararuuHa pa6ora no
TEMATA.

[4:eo4ure, nonyqeH B pe3ynrar Ha HanpaBeH[te 2D u 3D aHan[sfi ca
npaBunHo 4eSnnrpanr, Ho KopeKTHn B caMo npt,t onpeAeneH , orpaHmqaBau]u
ycnoBnr. He ec qxu AonycKaH[F 14 ycJtoBr4fl ca nocoqeHn eKcnfluqrrHo B

A[Cepraql4oHHl4e rpyA.

fioctaeeHnre 3agaq B A cepraq[oHHt4fl TpyA ca peuaBaHn B crorBercrBre c
nocraBeHara qen. [lpunoxurMocrra Ha Mo4ena e npe4craBeHa u noKa3aHa c
np MepHure np noxeHun t4 AocrarrqeH na 6po rpa$raxra r 3D reo6paxennn
Ha ocHoBHtaTe xapaKTeprep crr4Kl4 (nnn "nep[Merp[", aKo h3no.n3BaMe
aBTopoBara repMuHoflor f,) Ha aKpeq oHHt4A AA:K a npeAcraBnnBa HTepec 3a
cnequaa!4cr re e o6nacrra na acrpo$usnrara.

llonyveHure np Hocr4 B Auceprau oHHr4fl TpyA Morar iqa 6t4ar oruecenn xtur
o6orarseate Ha cbulecrByBaulure 3HaHuF 3a aKpell oHeH AhcKoB noroK.

5. Aeropcxo yqacr[e B nonyqaBaHero
A[cepraqhoHHr4f, TpyA u ny6nuxaqunre no Hero.

Cr,qecreeua qacr or r43cfleABaHnflTa h pe3yflTarure or rrx ca npe.qcraBeHh or
ac. Kp. Fnroea Ha Nre4AyHapo4Hr,r xoHQepeuLlt4[, npoBeAeHra a nepraoga 2003-
2012 r. u ny6nuryearu B cborBerHrre c6opunqu (4 6p.), a ppyrn 7 pa6orn ca
ta3ne3fl14 a pe$epupaHu cnrlcaHm xaro Astron. N ach r. (ra:n pareHa n n]pBt4
peqeH3urr4, 2012), J. Earth Science and Engineering (2012), Aerospace Res. r
Bulg J. Phys. Ulecr or craruure h AoKnaA re ca pa3pa6oreHh caMocrorrenHo
(nanesnu e JESE, BJP) u 5 B claBropcrBo (fl. @ranranoe ra [. An4peeea).
Kon qecreoro u KaqecrBoro Ha cb4lpxaHnero na ny6nlrxaqt,lt,tTe AocrarbqHo
nbll Ho npeACTaBfl C],L|]HOCTTa Ha AucepTaquoH H 14fl TpyA.

Ha nprHocuTe Ha

6. Oqeuxa na aaropeQepara KbM AucepraqxoHHuf, rpy4.



AaropeQeparur BrpHo t4

Torl e gocraruveH no o6en
TOqHO OTpa3f,Ba CbAbpxaHheTo Ha A[cepTaqrFTa.
n C nOAxOAfl ultil hnrccTpaqhn.

7. Kpuruvnu oqeHKr r aa6enexxu

Brnpern 4ocrofiHcreara Ha A[cepraqnoHHrrfl rpyA Morar Aa 6tgar oveprauu r
Hnxon cna6ocru. ly'uau npeAB A caeAHoro:

1. l1o yeodua enaea: Rato npaB no rnaBa nbpBa sanoqBa c h3FcHFBaHe Ha
noHrllnra, aHanu3 paHu B A cepraqllra. B Hee ca Sopnaynr,rpaH h qeara u
3agaq re Ha AncepraquoHHl4, TpyA. ynlecrHo e Aa ce or6enexu, qe 3aAaqure,
ex Soprrlyn r poBxrrre Ha nbpBara I BTopara or nocoqeH[Te 3agaqu, He ca
npeq[3 paHu *He ca pa3rpaH[qeHr or qenra Ha A[cepraqroHH Vf, rpy[.

2. l1o enaea lll: fyx aBropbr no cru.lecrBo KoHcrpyupa Hecraq oHapeH,
Heocec[MerpflqeH Mo4er Ha Kennepoa aKpeq oHeH AucK c aABeKqhf,, Koraro
hMaMe HopMaflHo A nonHo MaTH THo nofle Ha LleHTpaflHutfl o6exr e
MarH hroxr4ApoA[ HaM hLrHO npr6nmNenne. llocoqeuu ca o6ulrre AonycKaHl.l9
Karo reoMerpfiqecK T"bHbK OnrylqecKh nnbreH A,tcK 6ee canaorpaeuraqhr c
nceBAoHroToHoB rpaBrlTaq[oHeH noTeHql,tan, HecBnBaeM eAHoKOMnOHeHTeH I
eAHoreMneparypeH Snyu4. Or6ennsea ce, qe ce pa3rnexqar orHochreflHo
6aeHu npoqec - B ypaBHeHtf,ra Ha Maxceen ce npeHe6perBa roxa Ha
orMecrBaHe, a Qnyu4ur ce cqt,tTa HecBhBaeM.

Ha crp. 52 e n:aegeHa aBropoBa ge$unrqrr sa xoeeut4ueumu Ha cpeula _

neneun $yHxqta!4, Ko14To orpaHuqaBar r]pceHero ta o6r4n peueHnfl Ao
peueHrf, or BtaAa -exp [r(x:r/rs)q]. Toea npe4nonara onpeAeneHa 3aBrcuMocr
or a3hMyraflHara KoMnoHeHTa g eAHaKBa 3a BcrlqKr4 eueuvecxn Ben qrH[
("nepuuerpra"), xapaKrep 3upaul[ AncKa, Karo nfl]rHocr, cKopocr, HanflraHe,
MarH[rHo none I Ap., Me4qy Konro Bpb3Krre s o6u1rr cnyvafr ca 4e$ururrneHo
uenuuefinu. OceeH roea, aBTopbr He noxa3Ba KaK or h3xoAHara c creMa
MarH rroxt4ApoAtaHaM t,tq H14 ypaBHeHt,ls: 3.16-24, e 3BeAeHa BaxHara 3a
aHanr4rvqHufl MoAen c creMa ypaBHeHhF 3.25-32, B KOFTO Bflfi3ar ypaBHeHhflTa
sa xoeSrqrenr re Ha cpeqa u on cBar noBeAeH!4ero Ha ,,nepr,,rrerprre,, 

ua
Mo4efla. Bcuuqnocr B ToBa ce oqaxBa Aa 6tAe ocHoeHfls nprHoc Ha aBTopa,
Kofrro Kp. Frixoea 6yreanHo noAHacfl 6ea pasncHenmn. pegHo e Aa ce ."n,,rra,
KbAe ApyraAe aKo He B AncepTaqroHHr4fl cl4 TpyA, aBTOprT uMa nbflHaTa
cao6oga ga 6uge pa3qcHeHo r geraltnuo o6octioeaHo u3Bex4aHero Ha
ocHoeHama, 5asucua cucmeMa ypaeHeHufl ua uodena cu ua adeexmuees
aKpe4uoHeH ducx ,3.25-32, 14 To no Haq[H Aa 6bAe pao6paH or 14 HrepecyBa u.1rece or ra3r npo6neuarura qnraren? Tara 6nxa craHaflh f,cHA tn

npu6nuxeHrnra, Kor4TO Ca HanpaBeHu n KaKTO 14 Bb3MOXHl,lTe OrpaHhqeHufl 3a
BaflUEHOCT Ha HanpaBeH[9 OT aBropa aHafluTr4qeH MoAen Ha aABeKTTBeH
aKpeu oHeH AncK.

Tasu cna6ocr Ha A[cepraquoHHt4, TpyA (orcucrauero Ha Mare[4ar!4LrecK[Te
crrnKu' npe3 Kor4TO Ce CT ra AO [3BeMaHero Ha ocHoBHhre ypaeHenrn) nrvn n



np[ n3Bex(AaHeTo Ha ocHoBH[Te ypaBHeH F, onucBauu MoAefl Ha T.H.
"noxanso Harpf,BaHe Ha npbcreHoBtlAHa crpytfiypa". Tyx 3nofl3BaH[rr or
aBTOpa noAxoA e KoHBeHq OHafleH, BbBeXAaT Ce peuJeHlilf, oT B Aa - exp
[k,r+ik* rp-icot]. Heeaetacuft4o or roBa crbnKhre BoAer4r Ao np[erure or aBropa
ynpocrrBaHun B aHaflh3a, orHoBo He ca nocoqeHu. Karo uaxnrcqrna 3pr4qHo
nocoL{eHoro or aBTopa AonycKaHe, qe eHTponnlTa He ce MeHut (pas6rapa ce
noranno), aBTopbr e HanpaBnn A Apytn AonycxaHhr, Konro He ca noco,.{eHr B

Aflcepraq oHHr4F TpyA eKcnfl qt4THo, Ho ecrecrBeHo Morar Aa 6u4ar
"3anogo3peHu" or xpa uun B A Ha ypaBHeauata 3.42-49. Teeu 4onycxaunn ce
oKa3BaT Clt-qecTBeHn 3a fi3ffcH9BaHe Ha ycfloBr4flTa Ha BaflIAHOCT Ha
nonyqeHtaTe pe3ynrarut, orHacnu.lr4 ce sa ycrofrvnBocrra Ha nptcreua (na
noKarHo xarpneane). OceeH roea e AonycHara rpeluKa, Korro oqeB[AHo He e
TexHrqecKa, 3auloTo aBToprT r43pr4qHo noflara, 9e npo!43BoAHaTa Ha
eHTpon[FTa no t e paBHa Ha Hyna. !a ce sana:r npout3BoAHara no BpeMero
caMo B eAHo OT ypaBHeHUFTa Ha C CTeMaTa OT ypaBHeHhf, KorTo onrcBa
npoqeca floKanHo HarpnBaHe B npbcreH, e HeAonycrnMo. HalrcrnHa npvr
HanpaBeH Te or aBTopa AonycKaHhn e nponycHara Bb3MoxHocrra ga 6rpar
HaMepeHh npatoBt4 yclloBr4f Ha Bb3Hr4KBaHe Ha TOnflrHHa
ueyctoftvu eocr/narpn aa He or noKaneH Ttan, Koero KaKTo ce pa36hpa no-HararbK
ce oKa3Ba BaxHo nph HaTaTbuJeH aHat 3 Ha ycnoB[FTa 3a Bb3Ht4KBaHe Ha
ropoua e/or grcra.

lzlnrccrpaqurre AonrnBar noayqeH[Te no aHafltaTr,4qeH nbr pe3ynraru, Te
noKa3Bar KaqecrBeHo eBontoqulflTa Ha npoqec[re, xouro 6uxa nporl4qann B
a4BexquoHHtaq aKpeq oHeH A CK, noHe B HaL{arHara uu easa, xoraro
nenuHe xrre eSeKTta Bce oqe He ca cbu.lecrBenn. Ktwr roea 6tax po6aeun vt

KoHcraraq flTa, qe B A cepraq[oHHnfl TpyA He e nocoqeHa 4e$ruuqnonnara
o6nact, B KoFTo ca B crlra nonyqeH Te or aHan[3a pe3ynrar[, a cfleAoBareflHo
fi rpaH q Te Ha Bafl AHOCT Ha npeAnaraH[, oT aBTopa MoAen Ha aABeKTTBHnF
aKpeqhoHeH A cK.

3a ot6enResaHe e u Saxra, ve aBTopbr BbBeXAa [3nofl3Ba, npeAnonaraM
npeAHaMepeHo, TepM[Ha "nepuMeTbp" s[,lecro o6 ,]a Ho np eT[Te noHrTt4g
napaMerp.

3. flo enaea /V: B Haqanoro Ha rflaBara e go6pe qnrare.nf,r ga 6r4e BbBeAeH B
Herlsoro cbglpxaHre, KaKTo h eKcneph MeHTaflHufl Marep an ga 6eLue [3floxeH
npeABap reJtHo. Taxa ganHure ta3BoA[Te or KaL{ecrBeHoro rscnepeaue 6uxa
Morfl[ Aa Ce OTKpOf,T nO-rCHO I Aa Ce BhAgT npeA[MCTBaTa Ha nperqnataH F oT
aBTOpa MOAen, nphnoxeH Bbpxy eKcnephMeHTafl H hTe AaHH 3a r43CfleABaHl4Te
o6exrr Cyg X-l u SgrA*. Ctr4o ra KaKBr4 ca npeA[McrBara !4 HeAocrarbq re Ha
Apyr re MoAen Ha aKpeqfioHeH AucK B CpaBHeH,le c npeAnaraHufl ryK.

4. floco.reHr ca 7 uayuuu u npunoKHu npuHocu. Ha 6asara Ha HSopMaLluf,Ta,
u3floxeHa B AucepraquoHHl4s TpyA np Hoc N9 1 onpegeneHo ce HyxAae or
peAaKThpaHe, a nprHoc Ne 3 - or peB 3[paHe. l]o acexu or HayqHure npt,tHocr/
cfleABa Aa 6u4ar 4a4enu h nocoqeHh eKcnnuqhrHo BCrqKh orpaH[qaBat4[
MOAefla nonyqeH Te pe3ynTaTr AonycKaH[f t4 yToqHeH g.



S.3arnpqerue
B npegera4 o6xeara Ha A[cepraq oHHara reMa, KoETo HaAXBbpnr oOuqarinnrepaMKu 3a nprgo6ueaHe Ha OHC 4oxrop, npeAnoxeHara or aBropa
MeroAonoruq 3a MoAen paHe rno6anen MoAefl Ha aABeKT BeH axpeq oHeH
ArcKoB noroK, ca.qo6pa ocHoBa 3a no_HararbuJHa pa6ora no h3cneABaHe Ha
npoqec[ Ha crpy(ryp paHel,t reHepupaHe Ha noKanH[ o6pasoaaHrn B pe3ynrar
Ha nphcbt4nre 3a raKaBa chcreMa Heycrofivreocrn. Flpe4craeenutre 2D ra 3DMoAen u npufloxeHt,tTe rnrccrpar]tat4 npeAcraBnrBar 6esnopur,r aBTopcKt4
npl4Hocr4 14 AoKa3areflcrBo 3a aBTopcKoro yllacrl4e ua ac. Kp. FHxosa

ltc^e_praquoun ue rpyA orroBape Ha u3vcKBaltera Ha 3BO, 3pACpE ra
NN3PACP5.

Vlttairixn npeAB[A ropen3noxeHoro AaBaM noflox reflHa oqeHKa Ha
.qrcepraqroH Hr4i rpyA t/ npe,qnaraM Ha VeaxaeMoro HayqHo xypn Aa npt,tcb4n
OHC ,dormop" Ha Mar. ac. Kpacuruupa flurunrpoea 

'FHr<oej 
no HayqHara

cneq anHocr 01 .04.02. "Acrpoersraxa r 3Be3AHa acrpoHoMt4s',.
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/t1pog HeHoecxLt/


