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l. O6qo onrlcaHrre Ha rrpercTaBeiinTe Mareprran[

flpegcrareuvflT Wroeprar{lroHeH TpyA e n s o6eM or 154 crpa1u\lr, sxnre.ruau11 9

Ta6maqu, 104 Srrrypn, Gu6naorpaQus or 757 3arrraBnr Ha aHrnrficKlr r pyoKrl r. IreMcKa e3r,rqr,

,{noepraulloHHlttrrpyA l'IMaoJIeAHaTa crpyKrypa: Aryalnocl. qea'u o6exrHa r43c.JreABane 3 crp,;
Btnegenre - 2 atp.; Kparra hcmpvtveoxa o[paBKa rf gbcTot'r{a na npo6neu4 - 20 crp.;
Teoperuvua odocuonxa u ooHoBirfi ypauneuun - 15 crp.; Bropa ffrdBa - 39 crp.; Tpem raana 1g
crp; Hernrpra rnata-ZA or:p,;3axmouelr.re - 3 crp;Ilplruocll -2crp.;Cnu%x uatry1turcauaute
cBbp3ar{r o'AHceprarlHsra * 3 0rp.; CuuroJrfi n crKpauleHr4r - 3crp,; Jlzrep arypa - 15 crp.

2, Atctya.nnocr Ha Auceprarl lronH ara re[raT[Ka

,{ucepraquoHHlttr TpyA rporlrpa eAqu 3HaslrM npo6leu er KocMrrqecrara Qu*,rra u
actpo$u*rxara u $usuKara Ha KocMI{tIHHre ruvt (KJI): nralruo4eficrBgero e.anll,t-zapeDeuu
.tqcmuqur.B qacrHooT, r,w, ctpeampoHHo ycKopn\qHe Ha 34peAenu qacrflqH B flpucbcrBrre Ha

B}HIIIHo MarHI'ITHo noae, ,{racepTalrlloHrlara reMa e aKmyqrHa ga KocMnqecxara $ruura u
acrpoQaoutta 3a ns,flc]HflBaHe MexaHH3Ma Ha (yrrpa)penarraBneTKo ycxoprBage Ha 3apereHr,rre



qaCTIiIIH I'I AI4HaMI'KaTA IIa KJl, qlleTo pAsIIpeAe.XPH]Ie nO eHeplrllr cblqecTBeHo ce oTKJIOHtBa OT

o6uorlpl4erlrre orerlenHrt cKcftruHnlr. Totrara e aKryaJrrra c onreA Ha HaonroAaBaulrre Bapua\Ltu

I{a noroIII'ITe KJI u e$ex'rvre }rtvt B oKoJIo3eMHoro npocrpaHorBo ti KtrnMara Ha geMf,ra,

3. Kparra xaparcreprcrrra na ArrcepTarlfiofiH[tr TpyA

B 4ncepraqnorrHrll TpyA ce rasgJreABa usarauo4eftmrl{e eJIekTpoMarHHTHa B.tJrHa_qacrrlqa

I'I rro KorrKperHO, gepeli.noBcKH p93oHaHc B ycnoB[tTa ]ra r.H. MarHI,rToaKrIaBI{a flflagMa, T,e, B

rn€BMa c Morr{fl'r{o no"ne. Auropbr HaMr,rpa peile'wa na gelrnefiHo Ar{tbepeHrlr4an}ro ypaBHefrr.re

sa Sasara Ha BbJIHara Ha rpaeKTopvtfrT?i Ha qaoTr4ur4re vfirvt 3a 'Qarara Ha [pocrpaHcrBeHo

noKarlu3l{paE BbJrHoB [aKer, HscleAna 4elafinro Bb3MoxHr{Te ycJroBlrfi r{a 3axBalqarre Ha

3apeAeHl'rr€ qacrltqH OT eAHa B6JIHa, ABe B.bTIHI{ r,I[U [pocrpaHorBeHo JloKar[n3Frpattr naKer oT

B6JIHI{' 3aXBaIqaHe BoAeIqO Ao ycKopfrBal{gTO I'IM 4o penaTI,IBI,lCTKI{ LI yJlTpapexaTrrBl,rcTrrt

aKopocTln B yOrIoBr'I{Ta Ha KooMltqecKaTa IIJIasMa" Pa6ora'ra e reopeTuqga rro xapaKTap,

qltcreHnre eKcrlepl{MeHtn (no4rpereHl4 e MHoxecrBo 6nrypu) ocBerJrtrBar Aonbrrgr,lreJrHo

Qusuuecrara xapanHa I{a sBJreHuero ctpfuampelHo ycKopeutrc. flucepraUrroHHr,ur rpyA
pa3Kpl'IBa B'b-.3MOXeH MeXaHL{3bM Ha reHeparlr4n Ha yJrrpapeJrarr.rBr4oTKl4 KOCM}rrreCKH Jrbtrr{,

MexBHH3ibM' rofiro HMa M.llcro KaKTo B acrpo$Ircnqur{Te npoqecwraKa z n xe,ruro6p3nKara r.r

KOAMI,IqEQKATA IIJI{L3MA.

4. Kparna xapanTeprcrrrKa .Ha Hay{Errre flpr{Hoclr

Iltpea znaaa npeAcraBrtBa o6ctoen nlrreparypeH o6rop (nocouenr ca Mr{oro

H3ToqnHqu)' TeopQrI'IrIHa o6ocnouKa, nocranoBKa Ha 3aAaqara, $oprurylupaHe, Ha H3xoAHr{re

ypaBHeHI[t l{ osHoBfiIt ypaBIreHI'I{. B tasn HIaBa ca BbBeAeHr{ n 64sacHn napaMerpra, T,e.

Qarctopurer or Kot4To 3aBvatr MexaHr{3Ma rla yoKopEE4He (orpana.ueHo r{ HcorpaHuveuo).

Bns Bmopa eJtqea e paspa6oreH MoAerI ua crpQarpoHHo ycKopsBaHe Ha 3apeAeHrr
rraoTlil{a o 9.4Ha eneKTpoMaIHLITHa BGIIHaT pasupO0TpaHtrBalqa oe UepneHAHKyJrrpHo rla

nosrotrHHo MafHVTHo noJle B KocMI,ttIppKa nnasrua. I,IgBeAeno e ueilapefiRo 4zrfeperqgarrgo
ypaBHeHlre, or-ILIcBaIqo Qasara Ha BbJIHara Ira rpaeKTopr4flraHasapeAer{Hre rragruq11, O6palroro
ntsgefioteue r{a peSoHal{cuo yoKoptBarruTe rracr[qu (una.ro rrJrbrHocr [paKr[rrecKl4 e

upeue6pexr'rua) atpxy KorlcraHTlrocrra B rrapaMerpuTe Ha eJreKTpoMarHlrrHara BbJrHa B MoAcJra

He ce ofiI{ra, I'Isntpuean ca qucrleHlr eKcrIepIiMgIITrr 3a crpSarponHo ycxoprpane Ha eneKrpoH1r



[pI4 HaAKpI,IT].rqeH pQ]KktM, BKJL U fiprr yeJroBn{ 3a HeorpaHlrqeHo ycKop{BaHe. C nouoqra na

qucneHH excnopl{MeIirlr ca oupeAerreHlr oHe3[-I HurepBturr,r Ha {asara, qecroTara r.r aMrrJruTyAara

rIB enexrpoMarlrHTHaTa BbIIHa, 3a KOpTTO e Bb3MO)KHO 3axBarrlaHe rI nocJreABarIIO ycKoptrBaHe Ha

IlacfiIllnre upH paSxI'FIHr,I Har{arHn oKopooTl{ (eUeprun). Hocnegra ce BpeMeBara Ar,rHaMrrKa Ha

Qarara, KoM[oHeHTI,ITe Ha HM[yJIca u cKopocrra Ha saxBaHa[rre eJrexTpoHr{, KaKro q.TeM11br

(rate) wa ycKop.tlBaHe npii pasnnvHH ycnoBurr; BI{coKa 14 Hr4cra r[asonn oKopocrr,r [pr{ 3aAaAeHr,r

BbHIIIHH NAPAMETPI,I KILTO U XAPAKTEPLBITPAUO OTHOIIEHH9TO HA EIEKTPOHHATA III.IKJIOTPOHHA,

qecrora.KlbM r{ecroraTa Ha BtrrlHara, aMwIH"ryAa Ha eneKTptlqHoro noJre Konro e um 6rul3xa 4o

Kp[ITI,IqHara crotuocr (rrlama HaA(purnqnocr) unu Ha.q Her (c roneuu 3HaqeHn.[ Ha [apaMerbpa

Ha HaAKpI{rtwHocr). I4urepec [peAcraBJItBa lpeAcraBruero Ha ypaBHeHr,rero sa Saeara ua

BbJrHaTa 3a TpaeKToBUsra Ha, qacTLrqI,ITe l(aro ypaBHgHr{e Ha He;[IrHeeH ooqunarop B rroJre c.

.ei$errrnen floreHllkrar u noAJrormeH Ha 'rpl4eue" qfiuro BeJIHqHHIT ca o[peAeJreH.Lr auarMTprrrgo.

Cneqnaruro BITLIMaI{ue ce orAerut Ha cJrr{at, Koraro qecrorara Ha BbrrHaTa e no-MarrKa or

engKTpoHHaTa qllKnorpoHHa' T.e. flpu u 2 l, u tfirasonara cKopoor Ha eneKTpoMarr{r,rrHara B.bnHa e

6lusra ,qo cKopocrra Ha cBeTrII{Hara, ABTopbr noKil}Ba, r{e B To3r,r pexr.rM yoKoptBaHero Ha

3apeAcHl{re qacrllqu (elercrpouu) e uo-eSexrvnue" VcralroBrBa ce, qo ycKoprBag€To He 3aBrlrcr4

or napaMerEpa Ha HaAKpltrl4tlHocr, {aroeara cKopocT IIpu ycnoBr,re, qe eJreKrpoHHara nJT.BMeHa

secrora e uo-Hr.ro(a oT eneKTpoHHaTa rIr{MoTpoIIHa II9CTOTA,

Btopara qacr Ha Bmopa andga e rtocEereHa ua crp{arpoHHo yoKop.,rBaHe Ha eJreKrpoHr,r B

3aBl{cllMocror IIaATIbxHI{.f, tlMrrync Ha gagrHrlara, Or ilanpaBeHvfl a;Halrlt3 nafi-saxEusr r,rsBoA e,

qe upE ycnoBr,It IIa qepeHKOBoKIC pe3oHaHo, yBerlUqaBaHero Ha r,raArrsxHr{f, rtMrrync Ha eJreKTpoEa

He BoAI'I AO H3MeHeHHc BbB BpgMerof Hy'(HO 3A SaXBar Ha qacrHrlaTa or BbJIHaTA B, pexaM Ha

ynrpapenarl'IBrlcrcKo ysKopeHlle, 3axsar6r 0e oKL3Ba aTpaKrop - ycrofiwln Qorcyc 6n rf,opua na

ABoeH o6euso lrrrBeprnpaH KoHyc or rnrr W (non pesynrar),

Tpema zJtana rperapa crpQarpoun'o ycKopsBaHe npx rsanuo4eficmrze c AEe

eJIeKTPOMaTHLITHH BbJIHI{ CTO c,p1BHl/,t'ttu' AMnnflTyAH u C pirnlrrrHrt Saeoru CKOpOcTH.

Hanparenn.ar or aBTopa aHaJIH3 rroKzulBa, qe Ha qacrr,rqnTs! 3axBa]rarr.r B pe)KpIM Ha ycKopeHno or
eAHara BGJIHa, Apyrara BbJIHa [paKTr,rqecKu He oKa3Ba ctqecTBer{o BrI,IqHHe. O6gcneguero e, q9

Ha 3axBaHarllTe qacrl,Iqn, Berre Bre3'nt B pexr,rM Ha ycKopeHr.re, rts4eficrer4ero oT Epyta R:brrfta

nanogo6rna roBa Ha ocql,IJrl{paqa cwilac BucoKa qecrora, r,e. nrsgeficrBr,rero or BTopara Bbrlr{a



npaKTuqecK.r,r Moxe Aa ce npeHedperHe. 3agnyrKaBa BHI{MaHEe Iloflyqolrn{r oT aBropa pe3y.Jrrar,

99 KOF&TO QaSorUre oKopocrrl Ha ABere eJIeKTpoMarHr,ITHr{ BCJIHn Ca Snusxz, He e :B63Mo)KeH

cra6men 3axBar c nocJleAB.arqo guxqo ycKopf,BaHe,Ha qacrr4rlure.

Vemeupma awsa parrilex4a ctp.QarpoHHo yoxop{Bal{e Ha sapeAeHH qacrr,rqn c naKsr1r

erreKTpoMarHLIrr{}I EGJIHI'I (ulu Haxp. BIJII{oBLI naxerra), pa:}flpocrpauflBarrlt4 oe [epneHAnxynrpHo

Ha BbHrrrHo uarHurso nole.

flpn npoctpaHcrBeuo xoKanI,I3I{paHI,I traKerr.r eJrgKTpoMarHr{THpr BrJrHn c AosrarayHo

[rIaBHa Jloperqona o6nr4EKa, aBToptr H3cneABa rroBe[elrnero Ha qacrrzqfiTg yr r{eroBoro

ycxopf,Bal{e' IlpocrleAf,BA ycJIOBHfra Ha ycKopf,Baue u 6poxr Ha 3axBaHargTe eJreKTpoHH B

3aBLIcr{MocT oT 3aAaAeHnre ycJroBnt ga napaMerpr{Te, Kor4To )rqacrBar B MoAeJra. Hafi_rouuo
yoKoptBaHe Ha qacrlrUrlTe ce nocrllra, Kofaro 3axBalrlaHero craBa s o6racrTa cileAai,r[rrLrryliPl*rs

MaKc?IMyM IIa BbtrHoBHs rlaKer. Helca or6enexl4M, rle BbrHoBt{rr rraKer rptfisa Aa e c qecrorn

Snlrsxu Ao l'opHara xudpzgua ggcrora - npn re3n ycJloBrrr ereKTpurrHoro noJlo Ha BrIrHoBlrt

r.IaKerMo)Ke Aa ce pa3rJlexAa Karo rroreHrlltarlre rrone (YxE N 0). Aaroprr noKgsB4 qs B pe]Kr,rM

Ha oufi{o ycKoprBaHe KoMrIoHeHTara Ha oKopocrra no nocoKa Ha B}JrHoBr.ra {poHr nooro,rrHHo

HapacrBa 4octurafixn oflpeAeneHa BeJraqnua, KoM[oHeHTara Ha cKopocrra no rrbcoKa Ha

BbHITIHoTo Mal'HlITHo noJle l{eupefttoHaTo HaMan.tIBa upes, r{HKbna Ha yoKoprBaHe, a no uoooKa Ha

pa3[posTpaHeHl'IeTo Ha BbJIHOBI'I' naKer cKopoorra Ha ycKop.rrBaHzTe qaoTI,rrIH npaK.rHr{ecKH

ocraBa nocrotHHa - paBHa na {a:ona'ra cxopocrHa BtJIHoBr4f, rraKer, floxasaHo e, qe B poxgM r{a

cl{nHo ycKop.rnaue Qa:onara rpaeKropufl Ha rracrrrlltTe cbArp)Ka ooo$eHa roqKa rr4n ycrofi.rzt

Soxyc.

Hanpaueuare or aBTopa orler{Kn rroKa3gar, qe HapacrBaHero Ha gHepfilrra Ha 3axBaHarllTe
r{acrr.rqu Moxe Aa HaAMr{H9 HaqulHara c 3 .qo 4 nopr4txa ocblrlgarBr,rMo B ycrloBrlsra Ha

KocMl',lqecKara IIna3M4 KOtrO ce xapaKTopl'{3Hpa c HaJrr{rlHero Ha cneKTbp B6,rrHrc (aKTo I{ c
orpoMHlrre cr,t npocrpaucrBeHu Maula6u.,

B II, III I IV rnannca u Haft-crrqecrBeHr{Te pe3yflrarr.r, Kouro aBToprr Aerafimro H3BexqAa

u Qopuynupa Karo HoBlr ilprraocu, el tsx 6rx oTxpor{n:

l, Hosn u y6egurenua AoK{BarerlcrBa B rroJr3a Ha xn[ore3ara:

,,CtpQarpouHoTo ycKopoF.He Ea 3apeAeHr,r qagTnqn er eaeKTpoMarHnrHr{ BFxHrd B

KOCMUqECRA IJIASMA C EAIIH OT BbSMOXTIUTE MEXAHI{3MI{ 3it TEHEPAIII4,I HA

POAJITHBI,TCTKI,I H CBPbXPENATH.BI,IOTKI,I qACTI4IIIT B ECTECTBEHI,I YCIOBI,Ifi":



2. Ctp$arponufisr MexaHHgbM 3a ycKop[BaHe Ha qacrr.rqh, Ha 6asara ua

[poqeca na oSuon Ha eHepruf, r{4 rIagTI{IIUre qpes orAaBaHe H npr,rel,raHe Ha eHeprn.s

or r.r KbM BbIrHaTa, Moxe Aa ycKopflBa SapeAeHH Iq'ilcru\\4 u eAHoBpeMeHHO I rOBa AA

ctparrr$lqupa eneprzfi noro t{M pagnp egereHue,,,

Ipyrra cGIuecTBeHIz [pI,IHoeH aa [oooqeHr{ B gacrra,,fJpnnoc]4 Ha Ar,rceprarluogHrar rpygo,,

5.Ilyd,nnnaqru u SHasnMocr Ha peSyJlrATnre

ljonyuenr.rre no,reMara pesynrara oa ny6nuryraHH s o6qo 15 yry6mxaquu (7 craruwn
8 goxnaga: or Trx 7 ataruu B ctrucaHr{f, o r{M]raKT t[afrOp (JASTP, Aorna.qn FA.H) n 5 n

petlepupaura c6opszqra or xoufreperrqvtn. r{acr or ny6nnryBaHr{re pffynrarg ca HaMep1nt4

orpaxegr{e B Jlrr€parypa.ra (nx SCOPUS). I4spas.rrau y6oNlenuero, rre pe3yrrrarnre, Konro ce

oimacf,T 3a AUHaMzKATa Ha qaorl,ItlzTe B pexI,IM Ha SaxBaxlaHe r.\ uocJreABaruoro HM rroBereHrre

uln ycrofrvt'tn $otcya 3acJlylKaBar Aa HaMeptr orrle no-uupo$a uydnzrrHoor Ha MexAy.HapoAHH

rori[epeuwa H B culrcaHrfl c Haft.BrcoK uMnaRT ([axrop,

6. KpururHu de.nerrrcu

Karo qtlo BKrIoqeHLIre ra6nuqu n Qurypu B ArlceprarlaoHHr.r rpyA ca Aocrarb'qHg H

4arar 4o6pa xJl[ocrpallst Ha flonyqeHure reoperlrqHr{ r.r cltMyJraqproHHn pe3y.Jrrafir. Kaqecsoro
ua Qurypurc e.qo6po. ZMa rexHu.recKl,I rperrrKa r.r npo[ycKl,L t(ol,rro B nogo6uu poA rpyAoBe ca

uelrg6exHu.

Kpnru.rna 6elexrr HsMaM.

7,Ilpenopr,rcu

flpeuoptunilu Ha aBTopa B 6.!,Aelqara clt pa6ora Aa cr{oreMarr{3r,rpa cBolrro pe3ynrarg

Ebpxy crpiparponuoro B3alrMo4eftcmue I4 yoJroBH{Ta Ha Bb3HuKBane na ocodeHHTe roqKu BbB

Qaroenre rpaeKTopl'I[ Ha 3axBaHarl{Te qacJlrqn, Kol,rro Br3HnKBa-r rrB]r ycxopf,BaHero Ha

(yarpa)peaaruBl{qrKll rIaorHII[ B npl,IcbcrBr{e Ha eneKTpoMa[Ilrrrra BrJrHa HJrIn naKer

eJIgKrpoMarHI'lrHH BtsJIHId B MatHI4Toa.KTr.rEHa rIJIa3Ma. ,{a oe pa3flreAaT (xunotesnpar) BtsMoxHIt

acrpoQusnvuu o6eKTu, KttreTo rogrr Me*aHrlgrnr pa6oru, KaKTo H B KaKBr{ Aflalra3orru Mo)Ke na ga

oqaKBaHI'ITe napaMerpl,t Ha ynrpapeJrarlrBl{crKure qaor[rqn aJIa KOCMr,Iqnu mwr (KJI),



8. Jluqnu BlerrarreHuq

llosuasaNa Pyuen LllKesoe or rrpeAr{ 1996 r., AoKaro cru 6rar n I,Incruryra 3a KocMr4qecKr4

[3cJreABaH]r.rr (UKI4) npz EAH. Bneqarrtenz-f,ra Mr4 Jrr{qHpr 3a Hefo, or HefoBure AoKJraArz rr

rry6lunaquu ca orJrr{qHr{. Zscre4ranutra, Ha Kolrro ce e nocBeruJl npe3 nocJreAHr{Te ro4vrHpr, 14

MHoxecrBoro o6crx/ialrlu, noAKpel.rrr re3r4 BneqarJIeHI4r, KaKTo r{ MHeHr4ero Mr{ 3a Pyuen f.
L[xenos Karo aKTr,rBeH, KoMrrereHTeH r{ MHoro 4o6pe opraHr43r4paH n pa6orara cr4 yr{eH,

9.3arc.no.renue

B rosz gzcepTarluoHeH Tpya e pa3fJIeAaH c docmamz'ltHq nbrHoma ep:zlu or MexaHlr3Mr{Te

Ha ycKop.f,BaHe Ha 3apeAeHr{ qacrr4rlr4 Ao (ynrpa)nuconzre eHeprr4r,r - crp$arpoHHrzrrr,

fly6nuraqulrre, Bbpxy KoHTo e zsrpageH AlrceprarluoHHuf,T rpya (o6uo 15) ca 6esycrorua

uH4vlr.a\uA, qe reMara Ha Arrceprar{uoHHr{q rpyA e aKryaJrHa, gucepra6utua. Togz MexaHr{3bM r4

qacT oT pe3yJrTaTr.ITe, rroJD/qeHu v alJanv3upaHvl 3a IIII4poK cneKTbp oT ycJroBr{Jr vr. napaMeTpvr, ca

orpa3eHu B ctrvca:ur4fl. c raMrraKr Saxrop: JASTP (rr4ero e nbpBr,r anrop), ,{oxra4ra EAH ra ap.

Tpyarr orroBap.fl Ha r43t4cKBaHvrATaHa 3aKoHa r{ [ocoqeHara o6racr Ha Bzcrrrero o6pasonaHrae: 4.

flpupo4un HayKr{, MareMarr4Ka ra ttu$opnrarzxa, llpoQecuoHzrJrHo HanpaBJreHr{e: 4.L Oz:zqecnu

HayKrr.

Zuau rIT,JIHara y6e4euocr qe aBTopbr Ha AhcepraqvoHHvtfl TpyA, rJr. ac. Pyrrreu Lllnenon,

3acJry)KaBa Aa My 6r4e npucr4ena o6pa":oBareJrHara vluay-r,Ha crerreH ,doKmop".

IlpeuoprunaM Ha VeaxaeNroro )KypH rcrlr Hayuullrr cbBer sa I4WIT (EAH) Aa np:rrcr4u

o6pa:onarerHa'ra v HayqHa cre[eH ,,4oKTop" Ha aBTopa Ha Ar,rcepraqvroHnvts. TpyI ,,CbpfuqmpoHm

ycKopeHue Ha peramulucmKu sapedeuu uacmuqu om eneKmpoMazHumHu 6blHu 6 KocMuuecKa

nlaswa", fJr. ac. PyueH feoprzer l[Kesos.

25. xlryapu2Dl7 r.

l,l
/npoQ.,tQn flerxo HeHoscrcu/

I4grorszr:

3A K0Ctui'ctt{ED'd'Yl

HS0nFflSAhtt{tl

BI TEXHiifiSTHfi#f'fiil $ $f$il{4t|llqf,


