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Bbpxy AilcepTaLluoHeH TpyE 3a npnrqo6uBaHe Ha HayqHa cTeneH ,,AoKTop Ha HayKt4Te"

Aerop Ha AilcepraqyloHHl4F rpyg:
npoo. fl-p HATAII1Afr AHEPEEBA K14I[4OAPC](A

Tevra Ha AhcepraquoHHt4f, rpy4:
,,MEXAHk'l3bM HA BP1>SKA ME}t([y KOCMilqECKI4TE flbLtk't,
TEOMATHilTHOTO NOflE N KIII4MATA HA 3EMFTA'

LlneH Ha HayqHoro )trypil:
nPoo EoH nETKO t4IillEB HEHOBCKI/

1. AxryanHocr na paspa6orBaHu, B ArcepraqroHHHf, rpy4 npo6neM.

flucepraqiloHHt4gr rpyrq Ha npoQ. g-p Haranran KranusapcKa e nocBereH Ha
egHo oT npeAl43BilKaTencTBaTa npeA cbBpeMeHHaTa HayKa 3a KailMara - pa3KpuBaHe
Ha $arropnre vnv MexaHu3Mure 3a pen4oHanHure oco6eHocn4 B t(flilMara Ha 3eMflTa.
orrpuaanero Ha npt4qtaHure, nopax4au.lu periloHaflHhre xapaKTepilcruKtA B KfluMara
npeAnonara il a.qeKBarHkl periloHanHil Mo.qefl[ Ha KnuMaTa, or Kor4To ce HpK4ae
cbBpeMeHHoro o6r4ecrBo. B npeAcraBeHhfl rpyg npos H. KranraQapcKa pa3KpilBa
HoBu MexaHu3Ml4 Ha Bb3Aeficreile na GCR Bbpxy t<rtilMara t4 pen4oHanH[Te My
ocoOenocril oclru-lecrBffBau-lt4 ce L{pe3 reoMarHhrHoro none u HexoMoreHHo My
pa3npefleIeHhe no [ut4p1,1Ha il .qbnxilHa.

2. Crenex Ha no3HaBaHe Ha npo6neua

Aaroptr noAxox(Aa aHarnrilqHo KbM Hant4L{Hara u rBbp4e orpoMHa no o6errlt
nilTeparypa no ropenocot{eHnr npo6nenlt. flpe4nocraexa 3a raKbB nogxog e
sagun6o*teHoro no3HaBaHe Ha npo6neua u pa3HocrpaHHilTe My acneKTil
(rrltereoponortaqHh, reo$uarauHr, aepoHoMr4r{Hl4, or KocMt4r{ecKara Sraeraxa), ont,tT B
pa6ora c pa3nt4.{Hra no Sopvrar MacilBt4 or cbBpeMeHHil tA MnHann reoSneuvHil.qaHHil
(cnrrrnuroau v Hasenanr) 3a Bapilaqilure e GCR, reoMarH[THoro none tA

uarHurocQepara Ha 3eMflTa, KaKTo il 3a KflrMarrqHhre npoMeHnileu (nnauerapHara
reMneparypa) H perltoHanHtaTe ilM oco6enocrr.

3. GuoreercrBtae xa raa6paHara MeroA[Ka Ha u3cregBaHe u nocraBeHara qer
h 3aAaq[ Ha.q[cepTaqnoHHl4f Tpyfl.

,[rcepraqiloHHvlttr rpyE ce rpa,qu Ha crarilcrr4qecKil aHantA3t , TeoperilLrHo
MoAenilpaHe, ilHTepnpeTilpaHe Ha nonyqeHhTe pe3yflTaT[ h qhcreH]4 ctAuyna$utn.
CrarncrmqecKtaTe aHanvav BK,ntoqBar KopenaLluoHHo-perpeciloHeH aHanng, nilHeeH I
He.nhHeeH, c n3cae.qBaHe Ha sasoeo-orMecreHt4 Bpb3Kt4, T.e. KpOC-KOpenaqnu;
Teoperuvnoro MoAenilpaHe ce cbcror4 or aHanu3il Ha aepoHoMllr{Hr4 npoqecr,
Bb3MoxHt4 oeoHooopa3yBaqr u osoHopa3pyluaBau[ UuKnil B crparoc$epara ra

uesocSepara, KaKTo 1 vtgryVraHe Ha xunore3a u Mogelr Ha rerpaK[cflopo4eH qilKbn
Ha npoAyKt-Il4fl Ha o3oH B Ht4cKara crparocSepa il Tpononaysa. Aeropbr pa3rnex4a
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ycnoB[flTa, npu Kot4To pa6oru nperqnoxeHilF oT Hero Hots TerpaKilcnoporqeH qilKbn il
np[Hocbr uy e o6qus 6anaHc Ha o3oHa B arMocsepara. Ha 6asara Ha KoMnr]eKceH
aHaIil3 r pe3ynTaTil aBTopbT npeAnara il, MexaHil3bM Ha BnvflHvte Ha o3oHa Bbpxy
BnaxHocTTa u TeMneparypnTe (e rpononay3ara il Ha noBbpxHocrra Ha aeunra).

Ilog6opur Ha crarilcrr4qecKnre norqxo,qta - nuuefinu u HennHefiHil, e HanpaBeH
B CbOTBeTCTBUe C nOCTaBeHara qen: ycraHoBflBaHe Ha npt4r{t4HHo-cne,qcrBeHr Bpb3KLr
MexAy napaMerpure GCR, npoAyKl-14FTa Ha o3OH, eserrur My Bbpxy reMneparypara
tA Bo,qHara napa BbB Bt4coKara rponoc$epa n Bb3MoxHilTe e$exrra Bbpxy
periloHanHuTe Bapralll4l4 B nnaHeTapHaTa TeMneparypa - no [xr4prlHa il AbnxilHa.

Or laarepnanvre Ha A[cepraLliloHHt4fl TpyA e BrAHo, qe 3af,BeHilTe HayqHn
npilHoct4 ca B nbflHo cborBeTcTBue c nocTaBeHilTe qenl4 v 3a+algt/t B fqilcepraLlHoHHl4fl
TPYE.

4. Hayunu ulnnu HayqHonpr.rroxHl,r npltHoclr Ha AxcepraqtaoHHr4fl TpyA:

Te ca hofloxeHr B qacrra,,ocHoeHil pe3ynraril vl tA3BogtA". [,4an,te>(qy rnx
norqqepraBaM np[Hocu 3,4 u 5'.

,,Ycta Hoee HV ca n pocrpa HcrBeHo-BpeMeBure il3MepeH nfl Ha cBbpsaHocrra Ha
fKn c o3oHa n BoAHara napa B 6nreocr Ao rpononay3ara c npLr3eMHara
TeMneparypa, KaKTo u Ha B3ailMO3aBUC]4MOCTnTe noMexlqy uM.,,

"4. Orrprt e HoB t43ToL{Ht4K Ha o3oH B MaKct4MyMa Ha l-lQorsep (r.e. e 6nroocr
rqo rpononayeara) il e cb3Aa.qeH x[Mr4qeH MoAea 3a npoAyKqr4FTa Ha 03"

,,5. l-lpeAnoxeH e MexaHt43bM ga BnuAHVero Ha H[cKo-crparocQepHran oaoH
Bbpxy npu3eMHara reMneparypa u pecneKTilBHo Bbpxy KfluMara Ha 3eMflTa."

B paruxure Ha npuHoc 3 6rax orKpoun cne,qHufl BaxeH pe3ynrar:
,...B rql4CepTaqiltTa e nOKa3aHO il HaflilqueTo Ha 22- U 60-rO4rr.una

il3MeHquBocr B npu3eMHara reMneparypa il o3oHa Ha 70 hPa, rorro npeAnonarar
Bpb3Kt4 cbc cborBerHrre KBa3il-nepiloAr4r.rHl4 r43MeHeHilfl B cflbHlteBoro gunatao (22-
rofl14tuH]49 Lll4Kba Ha Xefin) il BeKoBt4Te Bapuallilil Ha reoMarHurHoro nore."

Knacra$uqupaM npilHocilre KoMnfleKcHo Karo a) npednaeaue u
apeyMeHmupaHe Ha Hoea xunomesa, n 6) doxaseaue c Hoeu cpedcmea Ha
cbt4ecmeeHu Hoeu cmpaHu e cbt4ecmeyeat4u HayqHu npodneuu u meopuu;

5. Ipeqenxa Ha ny6nraraquure no AucepraquoHHr4r rpyA:

flpeRcrBeHilre B AilcepraquoHHl4n rpyfl pffiynrarv ca orpa3enra e 33 AoKnaAa
Ha ronQepeHquil, 8 ny6nraxaLlt4t4 B c6opnraqr,r or xon$epeHLlr4t4 u 25 ny6n t4Kaqt4kl B
HayqHu cnilcaH],lfl. Konul{ecrBoro Ha caMocrolTeflHilTe pa6orn e BneL{arflnaaqo: 31
(17+3+11). Carvrocrof,reJlHl4 pa6orra ca ilsne3ru4 B peqeH3 vpaHt cnvcaHnfl raro Earth,
space chemistry (1), fior<naRra EAH (5), sun and Geosphere (3), lREpHy (1), JASTp
(1), Adv. Space Res. (1), Ann Geophys (1).

cnucur Ha qttTupaHnf,Ta no reMara Ha ,qncepraqnolHvtl TpyA He e
npeAcTaBeH.

6. Muenras, npenoprxu u 6enexru.

B nnreparypara ce uilpt4 cxBat4aHero, TeHAeHLlfiFTa nHTeH3ilrerbr Ha GCR
,qa e B aHTHKopenaU,nn Cbc cpeAHonflaHeTapHl4Te TeMnepaTypu Ha SeMqra Aa ce



Abnxil Ha BflHflHilero Ha GCR Bbpxy cKopocrra Ha o6pa3yBaHe Ha aepo3onil r
o6naqu. llpraaextr4ar ce peAilqa $arrr B noflKpena Ha cbqecrByBaHero Ha raKbB
MexaHu3bM. O6scHsea ce c reHepupaHil or GCR B Tpononay3ara a3orHt4
cbeAl4HeHilfl t4 KoMnfleKct4, Kor4To B npilcbcrBue Ha BorqHil napu tA Rpyril (uanxr)
cbcraBK[ cnyxar Karo KoHAeH3aLliloHHkr fl,qpa aa o6paayBaHero Ha aepo3ontA v
o6na.{Hocr,

B ceos ,qrcepralluoHeH rpyg Haranwa Kttnwsapcxa npeAnara anrepHaruBeH
MexaHil3bM, 6asupaq ce Ha Bb3MoxHo yqacrile Ha rerpaKucnopoAa o+ B

aepoHoMl4t{Ht4Te npoqecil e aruoc$epara. MexaH[grubT npe,qnoxeH or aBTopa, ce
6asupa Ha npoBegeHu B nocfleAHo BpeMe na6oparopHr eKCnept4MeHTLt, KaKTo t4

Teoperil9Ht4 pe3ynraru Bbpxy rerpaKucnoporqa O+ il HeroBure il3oMepil,
ocbulecrBeHt4 or ilra.nr4aHcKr4 xr4Mr4Lp4 (Cacace et al., 2001;2002). [4ua n;ureparypa
3a nbrHara ftoHna xt/tuuf, Ha o3oHa Os il rarhoHr4Te nay (Hanp. De Petris, 2003),
Haranms KunrSapcKa noJt3Ba u Harqrpil{qa il3BecrHure pe3ynraril Bbpxy xuMu1ra
na O+ 14 npeAnara rerpaKucnopoAeH MoAen Ha npoAyKql4fl Ha oeoH Os.

1. flpegnoxeHilFr or aBTopa Mogen Ha o6pasyaaHe Ha o3oH pa6orr,r B

orcbcrB[e Ha BoAHt4 napu (raxHBa ycnoBilF ce cpeu-lar Ha,q rpononay3ara, HilcKara
crparocSepa). fl pegna ra iAxu t osw Mexa H il 3bM a BTopbr t43 Kn Hcq Ba H 3 qglr o 14 3 BecrH r4H

o3oHopa3pyuJaBaLq a3oreH qr4Kbn. EgHo or ocHoBaHnnra My e, qe npo.qyKllt4era Ha
Kuc.noporqHu itoau O (yuacreault4 B o6pasyeaHero Ha NOr) HarvraflflBa 3HaqilTeflH o unv
nOqTil oTclrcTBa Ha nO HuCKl4 BLICOL{HHI4 KaTO H}lcKaTa CTpaTOCSepa n Tpononay3a,
ruil raro yarpaBroneroBara paAVaUVA ne (ycnaaa Ea) npoHt4KBa Ha rest,t Br4cor.tr4Ht4.

B npegnoxeHufl TerpaKilcnopoAeH MoAen o6paayeaHero Ha o3oH nporilL{a qpe3
peaKquFTa Oa* * O + Oe + Oz* t4 craBa Bb3MoxHa caMo npu Hant4qile Ha KucltopogHt4
aroMl4 (ex pearqrara (1-18), rflaBa 5 or,qracepraqranra). l-locne4Hilre ce Ha6aesr or
At4cotlilallLtBHil peaKqttu Ha rerpaKucnopogHr4F KariloH ( Oa*+ Os*+ O) 14 o3oHa (nanp.
Os*+ M -+ 20 + O* ). Ho rrfi Karo B arnaoc$epara AoMhHilpa a3orbr (orono 80 %),
o6pasyaanure ce KhcnopoAHt4 iloau O 6raxa Bfle3flLt B peaKqt4t4 He caMo c
TerpaKrcnopoAHl4fl KariloH O+* tto u c a3ora Nz. B nprcbcrBt4e na o6pa3yBa[r.l ce no
TO3il MeXaH[3bM aroMapeH KilCnOpOA, OqaKBaHO e Kl4CnopoAHHTe aroMl4 fla ce
BKntoqar t4 B HenprflrHt4n o3oHopa3pyuaBaul a3oreH Llt4Kbn. flpu re6poeHure no rope
o6crogrencrBa npeqnaraHnf,T or aBTopa MexaH[3bM Moxe Aa ce oKaxe Aoptl
Hegocrarbv Ho eSemhBeH.

2. OcHoeHara xunore3a Ha aBTopa 3a BrilflHilero Ha o3oHa Bbpxy np[3eMHara
TeMneparypa Moxe Aa 6u.qe npoBepeHa c AupeKTHr4 r43MepBaHVA. Toea e ecrecrBeH
eran, Koraro ilMaMe u3Ka3aH HoB TeoperilqeH MoAen unu pa5otHa xilnore3a, KaKTo e
B Cnyqafl. oarr e, qe Ha MHoro Mecra no cBera ce npoBex4ar ce 6anoHuu
eKcnepuMeHTu 3a onpeAeflFHe BrcoqrHara Ha MaKc[MyMa Ha Regener-Pfotzer,Vlva
MeroALl3a onpeAe-nlHe Bt4cot{t4HHoro pa3npe.qeneHile (npo$unu) ua oaoHa, a3orHilTe
oKt4ct4, NO cu4upxaHt4ero Ha BorqHara napa no BulcoqrHa il,qpyril. Tafte KoMnreKceH
eKcnephMenr 6u Aaa orroBop Ha MHoro Bbnpocr4, BKfloqilTeflHo t4 3a recrBaHe u
eBeHTyaaHa eepu$rKaquF Ha npeAnoxeHr4Te or aBTopa 3 MexaHilsrua. lAwa nu
HaMepeHile aBTopbr Aa npe,qnoxr nogo6eH Knp'{oB eKcnepuMear? lAnw Ue ce rbpcr4
norBbpxAeHt4e qpffi pa3pa6oreHure or Hero perhoHanHu vo1enu?



3. orHocHo MexaHu3Ma Ha Bb3craHoBFBaHe Ha o3oH Ha no-Hr4cKr4 Br4coquHu B

aruoc$epara, pa3rfle.qaH BbB BTopara qacr Ha rflaBa 5 or guceprallilflTa hMaM
crleAHnf, KoMeHTap. Toor ,,Bb3craHoBilTereH" MexaHn3bM ce BKltloqBa npil T.H.
c.nbHqeBu nporoHHl4 epynqnr, r3BecrHr4 raro CEI unra CEul ca6ntun. Te ca no-qecryl
B ro.qilHure Ha BilcoKa cflbHqeBa aKTklBHocr. [4seecrHo e, qe CEn (CEH) rarvrar
uMnynceH xapaKTep il KparKa npoAbnxl4TenHocr Ha nilKoBt4Te uM croilnocru (or
nopf,flbKa na uacoee). Kax roraea ce o6ncHflBar e$emrre (rarrltavr npe.qBil.q no-
Aunrorpaftnr) aupxy KnuMara I periloHaflHilTe n,ly oco6eHocrw?

4. [locne4HnflT Mtt KoMeHrap e orHocHo eAilH or r43BoAr4Te B npilHoc 5 (or
aaropesepara). klsxasaHo e rBbpgeH[e qe ,,... Te3U SOnra (no eAHa BbB BcflKo
nonyrun6o, Karo ra3tl B loxHoro e no-cna6o pa3Bt4Ta) ca egrancrBeHrre, e Kosro l-Kll
I o3oHa ce il3MeHflT B nporl4BoQaaa. Toaa nodcxasea, qe ocHoBeH H3To'.{Hr4K Ha o3oH
B Hl4cKara crparoc$epa He ca nbpBvlt{HilTe raflaKTilr{Ht4 KocMt4r{Ht4 flbqil, a qacr4qure
3axBaHar[ B paAualluoHHure noflc]4 Ha SeMflTa." Or rarue riln ca qacrilt-luTe
orroBopHl4 3a npo.qyKqunra Ha o3oH Ha re3r4 wupunu? Tufi raro craBa EyMa 3a 3oHt4,
pa3nofloxeHil Ha oKono 55o t-uupNHa, noAcKa3aHuflT (or aeropa) usrovHrx cne,qBa.qa
ce cBbpxe c BbHLxHt4f, paqtAaqtAoHeH noflc, a cbulr4flT cbAbpxa (ocnoaHo) noroLll4 or
B14COKOeHepreTilq H il eneKTpoH t4.

klerasaHilre or MeH KoMeHTaptA vnv Bbnpocr4 hMar eAuHcrBeHo KoHcrpylffilBeH
xapaKTep. Te ne HaKrrpHFBar no3urt4BHoro Mr,r orHotueHile il pecfleKT KbM HayqHr4Te
npuHocr4 u npo$ A-p H. KranraSapcxa.

7.3axnlo.reHtae.

CrarucrnqecKtaTe aHanv3u, Teoper[qHilTe Mo4enil n pe3ynraril, KaKTo tA

q[c.neHilTe eKcnephMeHr[ cu6panr B rqucepraLlroHHt4l TpyA Ha H. KunrasapcKa ca
HoBl4 14 opilrl4HaflHil no xapaKTep. Te ctcraeflflBaT eAHo l-lnnocTHo, nocfle4oBareflHo
il 3aBbpLueHo H3cfleABaHe Ha aKTyanen npo6neM 3a Bpb3Kara KocMl4qecKil flbLl4 -
KnilMar. Toea e rpyA, nocBereH Ha eAHa HoBa aflTepHart4BHa xunore3a 3a npilqnHHo-
cneAcrBeHa Bpb3Kt4 Mexgy ranaKTuqHilTe KocMr4qecKu flbqu (GCR), aepoHoMl4ATa B
HilcKara crparoc$epra u BoAHara napa Karo Saxrop 3a periloHa.nH[Te oco6eHocrr
B KIII4MATA HA 3EMFTA.

Karo ce B3eMar npeABuA HayqHure npr4Hocr4, ny6nuxaqrure (o6qo 66),
opurilHaflH[FT npilHoc B npeAnafa{Vfl HoB MeXaHil3bM Ha npoAyKLlt4F Ha o3oH B

HilCKara crparoc$epa n rpononay3a, onpeAensu.lara ponfl na npos. 4-p Haranran
KunnQapcxa B Teoper[qHilTe MoAer]il, iqaBaM oqeHKa ,,r4rA" Ha npeAcraBeHilfl
IqilCEPTALIUOHEH TPYA ,,MEXAH'I3LM HA BPb3KA ME}qY KOCMTL{ECKI4TE
IlbLl[4, TEOMATHhTHOTO noflE il Kn]/MATA HA gEMflTA" ea npucr,x(4aHe Ha
HayqHara creneH ,,,qoKToP HA HAyKIATE" Ha npo+. A-p Haranua AHgpeeaa
KunuSapcKa" B npo$ecraoHaflHo HanpaBfleuue 4.4. Hayxu sa 3eMnra, no HayqHa
cnequaflHocr,,Qt43l4Ka Ha oKeaHa, aruocQepara u oKono3eMHoro npocrpaHcrBo".

!ara: 30.03.2018 r.

L{IIEH HA XYPI4TO:


