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Tenra Ha AzcepraunonAuq rpvA', ,rBrug'nne Ha crbHqeBara aKTr.rBHocr Bbpxy
TeMrreparypHnq permuM Ha Bb3Ayxa B Kapcronu neulepntt.

O6racr Ha eracme o6pa3oeaFrne: 4. llpupo4uz HayK:z, MareMarzKa ra raH{topMarvK4

npo$ecnonanHo HanpaBJreHHe 4.I. @usu'tsa npoQecuoHaJrHo HanpaBneHrie 4. l.ecru HayKLr,

HayqHa cneqLraJrHocr ,,Ou3raxa Ha oKeaH4 arrvroc$epara pr oKoJro3eMHoro npocrpaHcrno".

I4srornur craHoezilrero: rpo$. A-p Benera Xpucroea lunena, ITIKIIT-EAH, Ou"nua.n

Crapa 3aropa

OcHoeaHlre 3a r,rgroreqHe Ha crauoszruero: Hacrosqoro cTaHoBHnIe e H3forBeHo Bb3 ocHoBa

na 3anoeeA Ne82/09.10.2024 r, na,{upeKropa lr'aIil{LIT-EAH Ha ocHoBaHue Ha'rr.4 ua

3aroua 3a piI3BZTHero Ha. aKaAeMn.rrtvrfl cbcraB n Peny6nzrca B'rtrapun, qn.30 or
flpanzrurzxa 3a HefoBoro rrpprJraraHe v .ur.6 or llpanulruma 3a ycJroBkntra v peAa 3a

npr.r4o6nnaHe Ha HayrrHV creneHlr u 3a 3aeMaHe Ha aKa,qeMr.rqHn AJrt)KHocrkt e EAH z
cbrrracHo peureHue uaHayuuus. cbBer uaIMW-BAH (npororcon Nsl8/02..10.2024 r.).

O6qa crpyKTypa n cbAbp?r(aHue Ha Aucepraquqra

[ucepraquoHHlnrr rpyA e c o6en or 93 crpaHwJr. Cr4rpxra Cnucrr< Ha nplrerr4re

cbKparrleHuJr, Veo4, flpe4laer, I-{el ra 34a'ru Ha r.r3cJreABaHvrsra, 6 ocnonuz rJraBH, Karo

rrocJreAHara BKrroLrBa LIsnopu, flpuHocz u flepcnerrunu, vt Llznotgnana nurepurypa.

flpe4craneu e AonbJrHHTeJrHo crric:bx c rry6lzra\Hvt 14 AoKraAH na Ifto6ouupa Pafixona no

reMara Ha Ar4ceprarJnflTa. flucepra4uqra cbA:bp)Ka26 $urypu u 5 ra6nwlu, Kor4ro orpa3qBar

pe3yJrraruTe, noJryqeHu or H3cJreAeaHeio. OcseH ToBa foJrrMarracr or $urypnrp ce cbcro.f,T

or H-rrKoJrKo rpa$uru, npeAcraBrrlu nocJreAoBareJrHrr eranu or o6pa6orKara Ha Aarlavre wwI
r43cireABaHrrflTa, Koero 4aea 4o6pa npeAcraBa 3a cr,rrlHocrra Ha r43BbprxeHara pa6ora.

I4snorgeauara JrnTeparypa e or 744 wsro,aHr4Ka, ilo-rorqMara qacr or Korrro ca or
MelKAyHapoAHkr cnucaHLlfl c zunarf $axrop, yKa3aHrz ca cborBerHrzre DOI rzJrrr r,rHrepHer

aApecn.

ArcryalHocr Ha reMara

Cuzrau, qe reMara Ha Aucepra\vtTa e aKTyanHa. llpes nocJreAHLrre foAIzHt4

HapacTBa LrHTepecbT KbM Bb3Mo)I(Hr4Te H3MeHeHVrr Ha neuepHuq KIpIMaT BCJTeACTBHe Ha

Bru-flHlzero Ha pa3ruqHu Qarcropu. OcrrqecreeHvr ca peAarra H3cre4Barrr4s HaBrrkiflHr4ero Ha

crbHrreBara aKTr4BHocr Bbpxy neulepHara ape1a. Passzruero 
"a rer*tbnorkrvre kr

uHTep4vrcr\vrrlruHapHusT noAXoA flo3Bor.f,Bar Aa ce v3clreABa Bpb3KaTa Me]rqy Bapva\Hvre B



crbHrreBara aKTr{BHocr n tpopvupaHeTo Ha neuepHr4Te crpyKrypr,r, xr4MuqHprre npoqecz u
KJrHMaTZqHrzTe npoMeHlr B freqeprrTe, a cBrrlo H pa3JII|'II}lId acrreKTz Ha )KrzBoTa B nerqeprzTe.

CrnpeuenHr.rre rd3cJreABaHvrfl. ca HacoqeHu KbM cr3AaBaHero Ha MoAeJrr4 3a npeABulK,qaHe Ha

Bb3MOX(HH IOCJTeAHTIZ OT BJIH_SHHerO HA CIT,HqeBara aKTT4BHOCT Bbp>ry neqepHr4Te

eKocr4creMz. Llsyuanauero Ha Bpb3Kr,rre MexAy cJrbHqeBara Lr reoMarHrurrHara aKTLtBHocr z
Mr.rKpoKJrr4MaraHa KapcroBr4Te cpeAu e BaxHo sa no-go6poro rro3HaBaHe v npeABm{AaHe Ha

xlzNlaraquHTe npoMeHn. Tenaneparypara e eAHH or nafi-saxHHTe KJrr.rMaTv'].rqrn napaMeTpH,

Kouro ce r43cJreABar B nerqepnre nopaAu por-flTa fi n orrpe4eJrrHero Ha (tuszuecxu,

xlzMplqecKpr u 6uororu'aHr4,rrpoqecz B oKoJrHara cpeAa, p€BnpocrpaHeHlrero Ha )KLrBorrrHcKrr

v pacrvrelrHlz BHAoBe, KaKTo u Qopnrzpanero Ha feoJro)KKr4 o6exrz KaTo crreJreoreMv.

Ue"rr u 3aAarru

I-{enra Ha v3cJreABaHero e .f,cHo dloprraynupaua.
I{enra Ha HacroqlJ\r4s, AnceprarluoHeH rpyA e Aa ce onpeAeJrz BJrLUrHrzqro Ha

cJIIHlIeBara aKTr4BHocr Bbpxy reMneparypara B 3oHara Ha KoHcraHTHHTe reMneparypz (3KT)
Ha qerupll KapcroBu [eqepu e Eurapm. 3a rasu qeJr ca onpeAeJreHn HflKoJrKo ocHoBHLI

3aAArrv" tIoAroToBKa Ha AaHHr4Te 3a r43noJr3BaHuTe r4HAVKaTOpVr HA CilaHrleBaTa aKTVBHOCT,

reMneparypHprre AaHHH e 3KT, H AaH:a:aTI 3a npr43eMHara reMneparpa e o6racrzre oKoJro

neqepl,ITe, yroqH.f,BaHe Ha MeroAr4KaT4 Korro rle ce v3noJr3Ba, rr3cJreABaHe Ha noJD/rreHr4Te

peAoBe 3a nepuoAa 1968 - 2022 rr. Lr aHaJwrs Ha Bpb3Kara MexAy rflx.

Itn{oprvrupaHocT Ha aBTopa " ,ror"uruHe Ha cr,croqHnero Ha npoO.nema

foxropanrur e 4o6pe 3ano3Har c r,r3cJreABaHrza npo6nevr. Tona nporrvtqaBa or
naJruTpara or 744 H3rroJr3BaHrl pr3ToqHzrlrr, KaKTo a or zs6opa Ha AaHHl4 HgnorgsaHr4re

MeroAI4, o6pa6orxara, npeAcraB.rrHero, r4HTeprrperarlnrrra A aHaJrvga Ha noJryr{eHr4Te

pe3yJrrarr4.

Kp arra xaparcTep H crr.rna H a A Hcepraqr.r oH HHr{ TpyA

[ucepraqzoHHzqr rpyA e 4o6pe crpyKrypupaH,
B yBoAa AoKTopaHTbr BbBexAa B reMar4 Morr4Br.rpa nefiuara aKTyaJrHocr,

$opvryrrupa npeAMer, rreJr H ga1a-uv Ha r.r3cJreABaHero.

B fnasa 1 e uanpaneH npefJreA Ha cbcrosHuero Ha HayrrHvtfl. npo6leru. llpe4craneHn
Ca I43CJIeABaHl4g. HA BJIHTHIIeTO Ha CJIbHqeBUta aKTIIBHOCT Bbpxy KJILIMaTI4IIHLITe npOMeHH, II
creqlraJrHo B6p).y TeMrrepaTypara Ha arnroc(lepara. Pasue4anrz ca p€yJrraTrz , or
H3CJTeABaHLLTI Ha BJM'HI,IeTO Ha CJrBHrreBara aKTHBHOCT Bbpxy neUIepHZq KJrr4Mar r4, B6pXy

Bropr.rqHr.rre neqepHu o 6p a:on anv-a.

Bln eropa fJraBa ce pa3fJrexAa npeHocbr Ha rorrJrrzHa r arvroc$epara, Pasrne4anr ca

HrrKoH KJrHMarrrqHr4 MoAeJrrz sa 6asara Ha ypaBHeHuero Ha emepruituux 6atasc. Zsneqeno e
ypaBHeHHe 3a npecMsraHe Ha npoBoAnMocrra Ha ronJruHara or noBbpxHocrra e 4u6ouvHa
3a KapcroBr l'r.acvBla, Hanpaeena e Bngyurrugar+rs, Ha 3aBHcLrMocrHTe Ha reMneparypHuTe

orKJroHeHVr or 4rr6ouvtHara v pa3BrrLrero rrM BibB BpeMero B 3aBzcrzMocr or ce3oHa

(neprzo4 12 ueceua) H or cJrr,HrreBVA ru4KbJr (nepuo4 11 ro4unz). VcraHoeeHo e, qe

TeMneparypHara BbJrHa Aocrufa MHoro rro-roJreMa Au6oquuu nppl cJIbHqeBI'tt qLIKIJI B



cpaBHeHve c foAlrrrHrlr, u dla:ororo orMecrBaHe B To3H crryvafi cbrqo e no-for-flMo.
PasueAauz ca ocHoBHr4Te rrapaMeTpu, xapeaKTepr{3r4panJr cJrcHr{eBara aKTzBHocr

f eoM af HHTHL4 IIHAgKCLT, KOr{TO Ce U 3nO JISB aT npl4 U3CJIeAB AHVflT a.

B rpera rJIaBa ca npeAcraBeHz HaKparKo MeroAktre, Kor4To ,qoKTopaHTbr e no46pan

3a npoB e)r(AaHe Ha v3crreABa]lljflT a.

rlerntpra rJraBa e [ocBereHa Ha Aar^Hure, ]r3noJr3BaHr4 3a Lr3cJreABaHero, 14

usrovutzqzre, or Koltro ca noJryqeHra. flpeqcraneHr ca ocHoBHr4Te xapaKTepr4cruKvr Ha

qerlrpr4Te rz3cJreABaHH neqepr4 vt AaHHr4re 3a reMneparyprzre e 3KT, npv3eMHare

TeMnepaTypll, XapaKT9pHCTIUIKHTO Ha CJIbHqeBaTa A reOMa.rHuTHA aKTI4BHOCT.

B rrasa 5 ca noxasaHn pesylrcurvtre or rr3cJreABaHnflTa Ha reMneparypara e 3KT Ha

neqepprre Creea AynKa, JIe4eHux4 Cnexaurca u Vxrroeurla u Ha npv3eMHr,rre reMneparypt4

e o6racrzre oKoJIo r.sx. HgcreABaHV ca xoe$zrgzeHTrrre Ha KopeJraqrz-s Mex(Ay crtnqesube Lr

reoMarHzrHr4 [apaMerpu, r.r reMrrepuryphre e 3KT H nprz3eMHr4re reMnep a;rypr4, norryueiru

ca 3HarrvMHTe nepHoAli B TeMnepaTlpHr,rTe peAoBe, HanpaBeHo e cpaBHeHr4e Ha

TeMneparyplzre B neueprzre cbc crbHr{eBr4Te vr reoMarHr4THr4 r4HAeKcr,r. Peeynrarvffe ca
npeAcraBeHn MHofo scHo B ra6nr4uu Surypuv ca4ncKyrvpaHrv aHalwaupaHu, florryrueHo

e Blrr4flHr e Ha cJrbHqeBara aKTuBHocr B6pxy reMneparlpara B nenrepvffe, ugpa3euo e 11-

roAl4lxHara IrHKIIHqHocr. CrllenpeneuHo TaKoBa BIvrAHue He ce ua6moqana ilpkr
rIpz3eMHLITe reMneparyprz. Tesz pe3ynrarr4 ca HoBpr, Aocera He ca or6erqsaHra or
I'I3cJIeAoBareJIHTe Ha rrerqepHu-fl KruMar. YcraHoseHoro HenpqKo BJrlz'flErue Ha napaMerpvre
Ha cJlbHqeBara aKTvrBHocr Brbpxy reMneparypuTe B nerqepure He e JrecHo 4a ce o6rcsz. B
pa6oTara 3a IrpbB rlbr e HanpaBeH onHT Aa ce cb3AaAe xr4rrore3a ga o6scHeHze Ha roBa

BltvflHpre sa 6asara Ha BoAHIrr r[4KbJr, flpe4craneHvr ca vitr,creABa]f,lkr'_ Ha B[rvsHLrero ua 11-
foAI4IxHI4l cJrbHqeB rlrlKbJr Bbp>ly arruoc$epHara 3oH€lJrHa reMnepaqpa, cnopeA Kor4To

Me)I(qy 40 u 60 rpaAyca ceBepHa nprpr4Ha B rlqrara rponoc{epa ce sa6lroqaBapasJrLrKa Ha

cpeAHure reMneparypz MexAy MTzHHMyM r4 MaKcrzMyM Ha cJrcHqeBHr rlrrKbJr lo 0,2 K. Tesvt

r4scre4BaHvls noAKperrltr paspa6oreHara xr,rnore3a. Bo4nrare rapv B arMocd)epara cculo ca

HOCHTeJI Ha re3l4 TeMnepaTypHH BApId.ATJLIId U qpe3 B€IJrexrzre Mofar Aa Ce npeHecaT KbM

KapcroBHTe cHcTeMH.

B Ixecra rJIaBa ca cHcreMara3LrpaHr4 H3BoAHTe, rrpr4HocuTe r4 nepcneKTlaB:zTe.

Zsno4ure ca Ha ocHoBaraHa noJryqeHr.rre pe3yJrrarrr u ca 4o6pe o6ocHoeaHu. flpe,qcraneuu
ca u [epcneKTHBH, KoHTO rroKa3BaT Bb3MO)KHOCTH 3a npOAtJI)I(aBAHe V pa3rr]I4pflBaHe Ha

pa6orara.

llpuHocu

flpueuanr tlropnryrrnpauure B AraceprarrvoHHr4q rpyl npvHoct4. Onpe4erxrvr rr4 Karo

HayqHo-npI4JIoN(HI4. Te ce oracqr Ao noryqaBaHe Ha HoBr4 pe3yJrrarv u rrorBbpx(AaBar

AoceralxHl4 vt3creABaHvls.. Oco6eno B€Dr(eH e pe3yJrrarbr 3a onocpeAcrBeHoro BrrvrflHvre Ha

cJlbHqeBara aKTI4BHocr Bbp>ry reMneparypara B 3KT na rrerqepvre rz npgAnoxeHara
xr4[ore3a 3a B:b3Mo)KHa Bpb3Ka 3a rrpeHoc Ha reMrreparpara or rponoc$epara xrrr,r

BbTperxHocrTa Ha neqepr4Te qpe3 Bo,qHr4Jr rIHKbJr.



AnropeSepar

Amoperfeparsr e 58 crpaHurrJu, L1 BKJrroqBa BcvrrrKvt dlnrypv, npeAcraBqilIv
pe3yJrrarHTe or r43cJre.4BaHHATa.

Tofi npanunHo orpa3.f,Ba ocHoBHHTe MoMeHTu or ArlceprarlvflTa v AaBa npeAcraBa ga

c6ruHocrra ua pa6orara,

IIy6"rrurcaqHoHHa Aefi uocr

[oxropanruT e rrpeAcraBnJr cfivcrx c 8 rry6luxaqzv H rotra1Lr no reMara Ha

Ancepra\Hsra. Iy6mzxaL\uvre ca 4, or rqx 3 ca caMocroqreJrHu, B c6opnvqure c AoKJTaAH or
rcoH$epeuqr4flra Ha Iil<ITI (SES 2022, SES2024), kr eAHa n c6opulu<a 1.o:r.raAu or 47th
Annual Seminar <Physics of Auroral Phenomena>>, Ana:ruru, Pycut.9ernrprara crarufl e B

Me)r(AyHapoAHo crrr4caHpre c HMnaKr Qarcrop (Quatemary), xaro AoKTopaHrbr e cbaBrop B

KOJIeKTI4B OT CleqZaJrr4CTr4 nO TeMaTI4KaTa.

,{orcropanrrr e rroAforBlrJr JrrurqHo 6 loxna,qa 3a Men(AyHapoAHr,r xoHdtepeuqzra n

B'snaput uvyx6uua.
Toea noxa3B4 qe p*yJrrarr4re or Aucepra\vflTa ca npe,qcraBeHrr npeA HayqHara

o6qHocr,

CuemecrHH ny6,nnrcaquu

HqNraNa o6rqz rry6tmxtryuH c AoKropaHra ro reMaraHaAvceprarrr4oHHus rpyA,

Br,npocl.r H rrpe[opbrcH

fluceprauuqra e MHofo Ao6pe crpyKrypr4paHa, orrncaHo e cbcrorHueTo Ha Hayq:a:as.

npo6leu, pirrJreAaH e ronJrr4HHHflT [peHoc e ariraoc$eparavr ca HanpaBeHr4 npecMrraHu.f, 3a

rrpeHoca Ha reMneparlpaTa B KapcToBlr cpeAlr, onHcaHr,r ca lr3noJr3BaEnre napaMerpu, KorrTo

xapaKTepz3r4paT clbHr{eBaTa u reoMafHItTHa aKT}IBHocT, orrllcaHr{ ca MeToAr.ITe, KoIITO Ce

pr3noJr3Bar npu v3cIre4Ban{r4fl'fa, AaHHlrTe, KoI4To ce v3froJr3BaT, pe3yJITaTI4Te oT

vrscrreABaHr4flTa Ha TeMneparypara B neqepvre v npv3eMHaTa reMnepaTypa, aHaJrvr3krpaHpr ca

pe3yJrrarr4Te v e npeAcTaBeHa )crnoTe3a 3a AocTlfaHero Ha BJrzrrHZeTo Ha cJrbHlreBara

aKTLIBHocT ao 3KT B [erqepr.rre, cvcreMarr43LrpaHr4 cau3Bo4lz,, npuHocr4 r.r rrepcneKTueu. Tasu
crpyKrypa 14 Tasa un$opnraqr,rr He ce BrDr(Aar 4o6pe B [ocraBeHure 3a1aqv. Ez 6zlo 4o6pe

\a ce no-no4po6uo u KoHKperHo 3a1aqr4Te, oco6eso 3a ri3noJr3BaHura MeroArzKa H

rr3cJre.qBaHr4.f,Ta, Kor.rro Aa ce npoBeAar.

OceeFr roBa He ca [peAcraBqHu MarepvzlJrLr, AoKa3BarrIH, qe AoKTopaHTbr orfoBapfl
Ha ycItoBHATa, sa1a4eHrz e 3PACPE u flasvJrH:aKa Ha I'n<Wl. flpenoprun aM Aa ce rr3rorBpr

ra6lu4a, orKo.rrro AaceBnArAa, qeAoKTopaHTbrorfoBap.{ :r^are3vrycJroBn.rr.

3a6errqssar ce peAurra npaBonr4cHr4, rryHKTyarrvtoHHvt v rpaMaruqecKa rperrrKr,r.

Hanpurraep HarilvrcrTe Ha H.rrKoLr tlrzrypu ca npeMr4Hiurr.r Ha cJreABarqus.pe4.

Tesn rpelrKrr H HeroqHocrr4 He HaMaJrrBar HayqHara crofiHocr u rrrvrHocure Ha

AHC epTarIHO HHr.i.fl TpyA.



Cr,ornercrBHe cr,c 3aI(oHoBHTe H3HcKBaHHfl

Cnope4 3PACPE Heo6xoAZMHre ycJroBrr;r 3a rpr4cb)r(raHe Ha OHC ,,lolcrop" 3a

npodlecaonaJlHo HailpaBJIeHLIe 4, 1, ocneu Ar4cepra\Lrtra, 30 roqKn or ny6nzxaqua, Or
nPeAcraeeHure 4 craTkrv no reMara Ha ArzceprarluflTa eAHa e B cnHcaHr4e c prMraKr dlaxrop,
Q2, u uocu 20 ToqKLI. OcraHarure 3 c'raruu ca B rz3AaHza, peQepapaHu kr HHAeKcr4paHr4 B

cBeroBHo -H3BecrHH 6asu gauuu c HayrrHa uHdlopvraquq. 3a clxtareHae Hr4ro a 3PACPE,
HI4To B ilpaBHJrHHKaraI4KLTT ca npe,qBHAeHH TorrKH 3a raKuBa crarkrvr,

,4orcropaHmr e cbaBTop Ha peAu)r(a crarzz, Kor,rro He ca no reMara na npoexra, 3 or
rtx ca B v3AaHI4tl c Q3 (eaHa a .4oxl, Ha EAH Lr 2 e leoN,rarHern3'bM tr aepoHoMHn), xozro
Iroctr rlo 15 roqxlt. Clnopea roBa Aopr4 c eAHa or re3r,r crarvr4 AoKropaHTbr Aocrr,rra
seo6xoAravr,rre H3hcKBaHr.rfl or 30 roqxz.

3arosa crrHTaM, rre .qoKropaHTbr orroBap s Ha Heo6xo4avure ycroBr4s. 3a
frpncb)KlaHe na OHC ,,AoKrop" cropeA 3pACpF n llpanurrHr4Ka.HaI4J<VTL

3arc.nro.tenue

3ax.rrro.renuero Mvr 3a [peAcraBeHuq AuceprauuoHeH TpyA vr floflyrreHuTe
pe:]yJrrarH e rIoJrorItHTeJrHo. Cuuranr, qe AoKTopaHTbr nMa HyTKHHTe KarrecrBa H

yMeHHq 3a npu,qodunane Ha o6paronareJrHara H HAyqHa cre[eH ,,AOKTOp(6, a
I|PEACTABEHATA AI,ICCPTAIIHq OTI-OBAPq HA 3AKOHOBHTC H3UCKBAHHq.

flpe4rararu Ha yBalr(seMHTe rrJreHoBe Ha HayqHoTo rnypu Aa rpncr,AuM Ha

"rlo6onrHpa HeAq"ilnoea Pafircoea o6paroaareJrHara H HAyr1sn crerreH r,4oKTop,,.

Crapa 3aropa vrsrornnncraHoB.r4urero: /^/
/npo$. A.,p B.fnHeea/
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