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or npo$. A-p Ar4Mt4rbp KrphnoB Teo4ocr4eB or lz'lHcruryr 3a KocMl4..tecKil

n3cfleABaHilfl n TeXHOnOfVttA nprl EAH, qneH Ha HayvnOrO Xypt4, CbrllacHo
3anoBe4 Ns 157121 .12.2016 r. Ha ,[rapeKropa ta VIKIAT - EAH

3a 4racepraLliloHHt/e rpy4 Ha rfl. ac. nnx. Pyuen l-eopruee Ulreaoe - AoKropaHr,
cao6o4Ha Soprvra Ha o6yvenne, H? TeMa "ClpSarpoHHo ycKopeHile Ha

penaThBt4cTKn 3ape4eHil qacTnllil oT eneKTpoMarHuTHl4 BbflH]4 B KOCMl4qeGKa

nfla3Ma", 3a nprAo6heane Ha o6pa3oBaTeflHaTa V HayqHa cTenaH "goKTop" B

o6nacrra Ha riucue o6pasoeaHne 4. flpupognu HayKH, MaTeMaTnKa n

nHsopnnarrxa: npo$eciloHaflHo HapaBneHile 4.1. Oilsu.{ecxtA HayKvt'. HayqHa

cneqhanHocr ,,Ou3nKa Ha oKeaHa, arnnoc$epara v oKono3eMHoro npocrpaHcrBo"

l. ,[annr 3a iqoKTopaHTa

l-n. ac. nnx. PynaeH f. Ulreaoe e 3aBbpr.unfl Br4c[uero ct4 o6pa3oBaHue B

CaHrr-flerep6yprcxrn eneKTporexHnqeKh yHhBepcHTeT cbc 3flaTeH Megafl, a

npes 1986 r. nocrbnBa Ha pa6ora Karo HayLreH cbrpyAHt4x a l-{IlK]4 - EAH.

Vqacrea aKThBHo B KofleKTuBHTe, paspa6oraar4ra KocM14qecKil npr6optt 3a

h3MepBaHe Ha ereKTpoMarHhTHil nofleTa B oKor'ro3eMHaTa nr]a3Ma, or 6op4a na

cnbrHr4r-14Te ,,AKTI4BeH" 14 ,,AneKc". Y.{acrea B AofoBopn no cnopa3yMeHilero 3a

$yn4arvreHTanHn KocMt4qecKil t43cneABaHnA MeXAy EAH u PAH, xaro ot 2011 e

pbKoBo4r4Tefl or 6unrapcxa crpaHa Ha HayqHufl npoeKT "CnpQampoH".

ll. ArryanHocr Ha reMara Ha,qncepraqilgHHt4tl rpyA

lzlscne4eaHe MexaHn3MHTe Ha cup$arpoHHo ycKopeHue Ha peflarnBt4crKt4

3apeAeHu qacTrllil oT eneKTpoMafHVTHu BbIrHl4 B KOCMl4qeCKa nna3Ma, e

aKTyaneH vi cbu{ecrBen npo6neu, a o6nacrure cBbp3aHu c t43yqaBaHe

83anMo4eilcrshero Ha cntH,leenf Berbp c fionoc$epHo-MarHurocSepHara

nna3Ma il npollecnre Ha npeHoc Ha eHeprhs or CnuHllero KbM 3eunra. flo ragt4

TeMa npo.qbnxaBa Aa ce pa6orn aKTuBHo or Mex(qyHapoiqHara HayqHa o6t4Hoct,

3a Koero cBh4erencrBar pegilqa pa6orra Ha Bo4eqh yqeHn e o6nacl4Te Ha

KocMr4qecKara $r,rsraxa v acrpo$nsilKara. Onpe4eneHo ct{ilTaM, qe

pa3rnex4aHara reMa e ,qrcepra6nnna n cborBercrBa Ha il3ucKBaHuFTa Ha 3PAC



e P6unrapn+ 3a ,qilceprallnfl 3a nonyqaBaHe Ha o6pasoearenHara il HayL{Ha

crenaH "4oKTop".

| | l. lncepraLluoHeH rpyA

flracepraqiloHHl4FT Tpyfl Ha reMa "CupQarpoHHo ycKopeHHe Ha

penaTilBl4cTKh 3apeAeHil qacTyrqr4 oT eneKTpoMarH[THt4 BbflHl4 B KOCMl4qeCKa

nra3Ma" e o$oprvren cbrflacHo l43r4cKBaHHFTa Ha 3PAC n f'lpaannnura 3a

HeroBoro npufioxeHue. lrcepraquoHHl4nT TpyA e c o6ena ot 154 crpaHilLll4, Karo

cbAbpxa 104 $rrypr v 9 ta6nuqn. flpegcraeeHn+-t 3a peqeH3ilpaHe

.q]4cepTaqhoHeH TpyA e cTpyKTypl4paH B LreTilpr4 fflaBil, ocHoBHl4 npHHoch Ha

Eilcepraqnsra n cnrcbK Ha ny6nnraqwre, BKntoqeHil B AucepraqtttTa.

Aerope$eparbr Bbpxy Ahcepraqvf,ra e c o6eu 52 upaauqtA v e oSopueH

cbrnacHo t43r4cKBaHuFTa Ha 3PAC r flpaannHhKa 3a HeroBoro nphnoxeHile,

llupea eflaea

flpegcraeeHara AhcepraLlnoHHa pa6ora e nocBereHa Ha H3yqaBaHe

pe3oHaHcHoro B3ailMo4eilcreue Mexqy eAHa, ABe rnil noBeqe eneKTpoMafHtATHtA

BbrHr cbc 3aperqeHil qacrnLlil B KocMr4qecKa nfla3Ma, nph Hanhqnero Ha cna6o

nocToflHHo MarHilTHo nofle, HanpeqHo Ha nocoKaTa Ha pa3npocTpaHeHileTo Ha

Bbr'rHara, Ha ocHoBara Ha qilcfleHn eKcnepuMeHTh. l-lpegcraaeHilTe n3cnerqBaHHF

ca B nocoxa npn4o6hBaHero Ha HoBl4 3HaHuF 3a onpe4efleH Knac pe3oHaHcHr4

B3aHMoEeilctaus ernHa-,.rbcrnlla B ycfloBr4nra Ha KocMr4qecKa nfla3Ma, Karo ce

pa3fne4a egnH KoHKper Kflac B3auMoEeilcteva, n3BecreH B HayqHara

flhreparypa, Karo ,,crp$arpoHHo ycKopeHne" Ha aape4eHil qacrilr-114.

B pesynrar ca HanpaBeHh o6ocHoaaHil il3Bo4r4, B non3a Ha xilnore3ara, qe

cupSarpoHHoro ycKopeHile e eAHH or Bb3MoxH[Te MexaHVt3Mu 3a reHeprpaHe

Ha cBpbxBr4coKo eneprrfiHn penarnBilcrKil 3ape4eHil Lracrulll4 14 Moxe 4a 6uge

eiqHo or ocHoBHilTe sB.neHilF, feHepnpau-ll4 KocMr4r{Hil nbqn. ,[oxaaano e, qe

ynrpapenarnBncrKoro cup$arpoHno ycKopeHhe Ha qacrhr-lhre no3BonFBa

eHeprilFTa nM Aa HapacHe c 3-4 nopn4bKa r noBeqe. flonyveHr ca HoBl4 AaHHr

oT n3cfleABaHe AhHaMrKaTa Ha TpaeKTopr4uTe Ha pe3oHaHcHr4Te qacTnqr npeAil,

no BpeMe Ha, il Kpafl Ha npoqeca na cup$arpoHHo ycKopeHne,



Bmopa eflaea e nocBereHa Ha H3yqaBaHe na cup$arpoHHo ycKopeHile Ha

3apflAt4 OT e[Ha eneKTpoMarHhTHa BbnHa u ca npeAcTaBeHh pe3ynTaTh or
Ll4creHhg eKcnephMeHT, npil B3ailMo4erlcrare c eAHa BbrHa. Pesynrarrre or

HanpaBeHun auanv3 Ha qHcneHilTe npecMflTaHlA[, ca cBbp3aHh c nonyLteHilTe

KOHKpeTH[ OqeHKLl Ha npoqecilTe Ha yCKOpeH]4e Ha qacTfiLl]4 OT BbflHH, B

3aBhcl4Mocr or cborHolt.teHVFTa Me>t1qy cKopocrra Ha qacn4r-lnre n Sasoaara

cKopocr Ha BbnHara.i flpuennana 3a opilrnHaneH il3no.n3BaHrFT TeoperuqeH

noAXoA H pe3yflTaTuTe oT HanpaBeHuTe L{ilcfleHr npecMflTaHnF., oTpa3eHr Hpe3

npnfloxeHrre rpa$uxu.

Tpema eflaea npe4craBF pe3ynrarrre or MoAennpaHera Ha cup$arpoHHo

ycKopeHile Ha 3apegeHu qacrrqil B KocMr4vecKa nna3Ma, npu B3arMo,qerZcrare c

ABe eneKTpoMarHfiTHr4 BbnHu, l4snoxeFrr ca pe3ynrarhre or qilcneHil

npecMFTaHVA Ha 3aXBaTa H CilnHOTO yCKOpeHne Ha 3apAAU B MaTHHTOaKTTBHa

nfla3Ma, nph aua4eilcreue Ha ABe eneKTpoMarHHTH14 BbJ'rH14 c rpailna

aMnnrTyEa.

floxa3aHo e, qe cup$arpoHHt/tflT MexaHil3bM Ha ycKopeHhe 3a BhcoKo

penarhBr4crKr4 3ape,qeHh qacrhr-lt4 HacrbnBa noA ausgefictenero Ha

eneKTpoMarHilTHr4 BbnHoBr4 naKeru c xpailHa aMnflilTy4a, Koraro pa3nhKara

Mex1qy cKopocrnTe Ha BbnHoBr4Te $asu e AocrarbqHo ronnMa. ,Qoraro npul

ManKa pa3flnKa MexAy cKopocl4Te Ha BbnHoBhre $asn r cra6nneH 3axBar Ha

qacrnqara, e HeBb3MoxHo Hefinoro crnHo ycKopeHne. O6ocHoeaH e il3Bb.qa, qe

pa3fneAaHilFT MexaHh3bM 3a ycKopeHne npeAcTaBflfiBa cbulecTBeH nHTepec nph

h3cfleABaHHFTa Ha npollecH, cBbp3aHil cbc 3apaxqaHeTo Ha KocMl4qecKilTe

rbt{r4, a cbulo o6RcHsea HannLrnero Ha noroqrre 6upsr4 qacrul4r4, na6nrc4aeaHn

B oKoflo3eMHara nfla3Ma or 6op4a na CnrrHnqr.

Hemeupma enaea npeAcraBn pe3ynrarrTe or h3cne.qBaHe Ha pe3oHaHcHt4

B3auMorqeilctgva BbflHa-qacrtaLla, c naKeril efleKTpoMarHhrH14 BbnHta.

hscne4eana e eSexrnaHocrra Ha cupSarpoHHoro ycKopeHne Ha 3ape4eHil

qacTnLl14, oT naKeT eneKTpoMafHVTHtA BbrlH14 B KOCMt4qeCKa nna3Ma.



B pe3ynrar e iqoKa3aHo, qe npn n36op Ha peflarilBr4crKr4 crofiHocn4 Ha

$asoaara cKopocr Ha BbnHoBilF naKer, Hail-ronRMo ycKopeHhe HacrbnBa no

nocoKa Ha pa3npocTpaHeHile Ha BbflHaTa n TeMnbT Ha ycKopeHile Ha qacTilqaTa

B TOBa HanpaBneHne e MaKc[ManeH.

flpn Hrcxr croriHocrr Ha $asoaara cKopocr Ha BbflHoBr4F naKer, ocHoBHoro

ycKopeHile ce ocbrlecrBnBa B nocoKa Ha BbnHoBl4n $poHr, a reMnbr Ha

ycKopeHile HaMaflf,Ba c nopFAbK.

CupQarpoHHtAAT luexanrsuvr 3a ycKopeHhe Ha qacrhr-lyr, Ha 6asara Ha

npoqeca ga o6[4eH Ha eHeprrs Ha qacrilllrTe, '.]pe3 or4aBaHe u npheMaHe Ha

eHeprHfl oT t4 KbM Bbr'rHaTa, Moxe Aa ycKopFBa 3apeAeHn qacThqt4 n

eAHoBpeMeHHo c roBa Aa crparuSnqnpa eHeprrrinoro t4M pa3npe,qeneHne,

tDopuynupaHume ocHoeHu npuHocu e ducepmall,uoHHufl mpyd ca

ophrrHanHh HayqH14 npnHocl4, noflyLleHil qpe3 TeopeTnqHn il qhcr|eHil

npecMFTaHuA tll ooorarRaaT HayqHilTe il3cneABaHnA, cBbp3aHI c npoqecrTe Ha

ycKopeHile Ha qacrilqr4 B oKono3eMHara nna3Ma r no-KoHKperHo c gereilnoro

il3cne4BaHe Ha cup$arpoHHl4FT MexaHH3bM 3a ycKopeHne Ha qacrrLlil.

lV. fly6nnKaqtAtA

,[ucepraqnoHHu+T TpyA Ha rn ac. rHx. PyvreH UlreeoB, BKflpLtBa ce4eM

ny6nnxaqnil no reMara Ha Atacepralln+Ta, Karo iqBe or rFX ca ny6nuxyBaHil B

cnvcatt+ c ilMnaKT $axrop, a ner ca ny6nrxyBaHn B nbfleH TeKcr a c6opHraqu or

MexqyHapo,qHr HayqHfi ronQepeHqnn. B npnnoxeHuTe pa6orr, rfl ac. uHlx.

Pyuen Ulrceeoa e nbpBr4 aBTop B ABe or rFX, a B ocraHannre e BTopt4, rperv, nnv

qerBbpryl aBTop. flpnevavr npe4craBeHilTe ny6nvxa4uu cBbp3aHn c

rqucepraqvflra, Karo HanbnHo AocrarbqHn KaKTo no o6eu, TaKa h no KaqecrBoro

Ha nol'ryqeHnre pe3ynrarv,3a Koero cBuiqereflcra vt $axra, qe ABe or pa6ornre

ca B cnncaHrn c ilMnaKT Saxrop. Y6e4eHo npneMaM, qe npuHocbr Ha

ArcepraHTa B Te3h pa6orn e ocHoBeH il nonylleHilTe pe3yflTarv ca optarnHanHh,

3a xaqecrBoro Ha pe3ynrarilTe B AilceprallilflTa roBopr4 n Saxra, qe ca orKpt4Tt4

ner qvrarv Bbpxy npegcraBnHilTe pa6orr, npu roBa B peQeprapaHrrr

Me)qyHapoEH 14 cntAcaHVA.



V, f'lpenopbKr4 14 sa6enexxil no AilceprallunTa

Hguau cbr{ecrBeHil aa6enexxn, KaKTo no o$opvRHero, TaKa il no

cbr.qecrBo, no npeAcraBeHHF 3a peqeH3hpaHe AilcepraqroHeH rpy4. Cvurau, ve

TeMarilKara e aKTyanHa v npe4nara 6naronpnnrHu nepcneKT[Br4 sa ycneuuo fi

npo4bflxaBaHe il pa3BilBaHe e 6ugeqe, KaKTo Ha HaqiloHaflHo Hl4Bo, TaKa H no

nnHnn Ha MelqyHaporqHoTo HayqHo cbTpy,qHhqecTBo c Borqeu_il4 yL{eHil v

vHcrvryrtt a Pycun r EC.

3axnlo.{eHhe

Bua apuaKa c h3noxeHoro Ao ryK, AaBaM KareropnqHo nofloxhrenHa

oLleHKa Ha ,qilcepraqtAoHHtA+ TpyA Ha reMa "Crp$arpoHHo ycKopeHne Ha

penaThBl4cTKil 3apeAeHil qacTfiLl]4 oT eneKTpoMarHrTHil Bb.nHil B KocMilqecKa

nna3Ma" n npeAnaraM na Hayvnoro xypl4 iqa nphcb4r o6paaoBarenHara h

HayqHara creneH "4oKTop" Ha rn. ac. ilH>x. Pyuen l-eoprrea LUxeeoa, a o6nacr

Ha BHcrJe o6pasoaanne 4. flpupoduu HayKu, MameMamuKa u uuQopuamuKa,

npo$ecnoHanHo HanpaBneHhe: 4.1. Onsil.rHil HayKu, HayqHa cneLlhanHocr

,,Qu3LtKa Ha oKeaHa, amuoc$epama u oKonoseMHomo npocmpaHcmeo " .
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