
Hl'1CTr'l ilA KOCI';lgLtECKH l'l3CnEqBAHHF

il TEXHCIIOT'1H . 5AH

PErIEH3rr.rr

OT

llpoQ, A-p feopriz Xeneson

HaqlronaneH r{Hcrr4ryr no reo$r43riKa, reore3v.fl 14 reorpa$lrs -..,EAH

f enaprarvreHr "f eorp a$ux"

Cercqa,s "OzsuqecKa reorpa $ua',

omuocuo: Irpoqedypq 3a npudo1ueaue ua o6paso,amerHama u HavttHo,L

cmeneH ,,dorcmop" e npo(tecuoHaJmo HanpazreHue 4.4 Hayrcu 3a 3eunmq,

HAyqHA CnequarHocm ,,fucmauryuoHHu uscnedeauun Ha 3eunma
nttgHemLlme"G Aucmumym 3a Koc-A4uHecKtt uscnedsauun u mexHoroeuu

E'unzapcrca Arcadeuu-n Ha Havrcume.

llpe4craneHllar or llcxpen Crases Vlvauon ArrceprarlproHeH rpyA Ha',
TCMA 

..KAPTO|PA@I{PAHE 
HA TEI{KII META JIVIUTMZHEPAJIII IIO

CTIbTHI4KOBI4 CIIEKTP OME TP?ITIHI4 AAHHI,I B VtrAPEH TI/HEH
KPATEP B EACEIZHe Afloro" e B o6evr or 198 crpaHr{rrr4. paspa6oreHr4

ca 18 npr{Jrou.eHat, H.flKoLr or Koaro rroKa3Bar pa3npocrpaHeH}rero Ha rrone3Hr4

?I3KorIaeMr4 Ha llynara. Llurnpauu ca 2r9 JrrrreparypHLr r43roqHuKa

[zcepraq'r'Ta e cTpyKTypLrpaH B rxecr qacr. Tpy4uo Mora [a npLreMa B

crpyKTypara Ha AI4cepTaIII{oHeH TpyA yBoA, nsBoALr, npr4Jro)r(eHkrfl 14

6laro4apHocrl4 na ae o6oco6,flr KaTo orAeJrHr{ rracrrl. Knacn.{ecKlrrr tsaprra1T e

Aa LrMa eAHo BbBeAeHI{e 14 Teoperr4Ko-MeroAorrorvqHa qacT, Kb.qero Ia oe

I{3JIOXAT I4 KOMCHTIIPAT BCI4qKI4 1ASUCHU EJISMEHTI4 HATPYTA,

Teuara Ha LI3cJreABaHeTo e MHoro ?rHTepecHa Lr c BDKHa [prrJrox(Ha

croffnocr' trlsKnroql4TenHo p.flrKo B rrar{Horo HalpaBJreHr4e ,,Hayxz 3a 3eu.rra.,



krMapa3pa60rxlr cBbp3aHrr c ooerrz rr3BbH Harrrara frJraHera.

{enra H nocraBeHrrre

Ar{ceprarlrrflTa. B:ss^aoxcHo e

crruHocrra Ha HayrHoro rrgcneaBaHe e rpera rracr,,pe3yrrarrz,,. Iro-
yAarIHo e 6uno Aa ce I43BeAe olpeAeneHo 3arJraBrre B cborBercrBr4e c
TEM ATI4KAT A HA I'JIABAT A,

Tyx ce BKJrrorrBa:

- Mop$orrox{Ko orrr4caHrre Hay1ap:nns Kparep [pafi1.sn

- Kaprorpa$zpane Ha npocrpaHcrBeHoro pa3rrpeAeJreHrre Ha aHopro 3?rr kr

Mr{Hepanr{ B Kparepa fpafr4.sn.

- Kaprorpa0rapaHe Ha rlpocrpaHcrBeHoro pa3rpeAeJreHr{e r4 KoHrIeH Tpar\vr

Ha re)r(Kn MeraJrr4 B Kpztrepa flpafra.su.

- feonoro-M,HepaJrolr{Ka r{HTeprpe r arJ'rfl Ha Kparep a fpafi [rn.
B n'pBura qacr e HanpaBeHo nropsonoxxo onueaHrre Ha 4parepa

flpaira'p Karo e onpeAeneH Karo cyneprroHr4paH cJroxeH nyHeH yAapeH Kparep,

SopnazpaH npe3 KbcHr4.tr krwr6puau (-3.6g Ga), c xaparcepHa uopSonorzx,
BKJIIOIIBaTrIa UeHTpanHa r43[UrHara crpyKTypa, cBIracILnuHH Tepacr4, xbJrMrrcro

AbHo 14 orqerlran nagl6eH I4 HepaBeH KparepeH pr6. BlrperrrHrrre creHrr ca

cI4JIHo n'ro4zQzq4panrr rrpe3 rpaBr4TarlrroHHo oOycronenz AeHyAarlrro,rrHr4

npoqecn, Karo poTaIII4oHHI4 cBnaql4[Ia z SopnrzpaHe Ha cBnarrrzxlHu repacu.

AeBeT 3AI.aqr4

6wto HrKor{ oT

CbOTBETCTBAT

3a4arilrTe Ia

HA TEMATA

ce o1egurnxr

HA

3a

nocrrlraHe Ha rro-Br4coKa eoxycuocr Ha rrpoyrlBaHero.

L{eHrpanru{rr Bpbx e 4o6pe z3pa3eH, Ho

AOKa3aTerrcTBo 3a HaKJTOHeHa TpaeKTopru

KbM roro3anaa).

acLrMeTpurrHo pa3noJroxeH, KoeTo e

Ha yaapa (20'-35" or cenepor43roK

AHarzsr,r Ha eKcnyncl{paHl4Te orJroMKrl oT KpaTep a ApTiay,H rroKa3Ba , qe ca

un6o H3pa3eHI4, Karo IrutrcBa,cncreMa or cBerJrr4 rruar", Koero ce zuTep11per14pa

Karo pe3yJrrar or rlpoAbDltrrreJrHo nrs4eficrrze Ha cyneprroHvrpaHkr Kparepv,



noKpHBaHe c eKcnyncl4paHlr oTJroMKr{, 1owlapgnpoBKa or crpaHa Ha MaJrKr4

MereopHl4 reJla (4erpa4zpaue) H KocMI4rIecKo rrrcBerp,rrHe. fruoro Ha Kparepa

{pafi4lH ce xapaKTeprr3rrpa c oTHocr{TeJr}ro paBla, cna6o HaKJroHeHa loBbpxHocr,

pe3yJrrar or crreA y4apHa rrn o4r,r$ur< arJrrfl, kr ry aBrrr auv oHHo

E IEOJIOXKI{-fl KOHTCKCT HAXapaxrepu3krpane

pa3roloxeH B ceBeposarraAHaraqa}'r sa 1acefiua Anono e

peKoHcrpyKrlr4.rrra Ha cTparr4tpaSuna Ha JryHHara Kopa

pafioua Ha Kparepa fpafig.srt"

rlpocrpaHcTBeH KoHTeKcr 3a KaprorpaSzpane Ha aHopro3r4T, Mr4nepaflrr z reri<?<z

MeraJrrr I4 noAnoMafa I{HTeplperarlr4flTa lr aHanvr3a Ha B3ar4MOBpb3Kr{Te Me}r{Ay

ir,ropQonolr{KzTe oco 6euclc rlr Ha Kparepa rfxHoro pa3rrpocrpaHeHr4e.

Brn nrop ara qacT,,Kaprorpa$zpaHe Ha rpocrpaHcrBeHoro pa3[peAeJreHr4e

Ha aHopTo3lrr I4 MuHepanrr B Kparepa fipaitgbH" e r{3BbprueH cpaBHHTeJreH aHzurrr3

MelKAy COX na uz6pawr nrrKceJrrr or xr4nepcneKTparrHr{.tr xy6 u arreKTpr4Te Ha

peQepeurur,r nyHHr4 npo6z or lu6riuorercara RELAB norBbls)K Fapa

AocroBepHocrra Ha pe3ynraTtrre or reMarrrqHara Kapra H e npone4eu'oto

BanvrvpaHe qpe3 cpaBHeHrre cbc crreKrpurr:nura 6n6nuorera RELAB AeMoHcrpzpa
e0elcrunHocrra Ha npnnoxeHaTa MeToArrKa 3a Kaprorpa$zpaHe ra uurepnperarlrr-f,

Ha MHHepaIrHLrfl cbcTaB

neodxoAzMocTTa or

Ha nyHHaTa noBbpxHocT, KaTo eAHOBpeMeHHO noArlrepTaBa

[oreHuI4uLrIHr4Te OfpaHlaqeHI4-tr, CBbp3aHr4 a ycrroBrrflTa Ha perrrcrpr4paHe Ha

AAHHI{TE.
!.4

B rperara qaer,,l(aprorpa$npaHe Ha npocrpaHcTBeHoro pa3npeaenenraelr;

KOHIICHTPAI\VIfl HA TE}IffiI4 METZTIII{ B KPATEPA !'PAiTgru" E YCTAIIOBEHO

pa3npeAeJreHrrero Ha Fe H Feo Mac, % B Kparepa flpafranu pa3KprrBa _scHo

u3pa3eHa xereporeHHoc]f B noBbpxHocrHr{-fl cbcraB, orpa3.flBarrla reoJroxKr4Te n
naopoonolr(Kr{Te xapaK'rrepucruKu Ha pafroua. crsAaAeua e rapTa Ha

3aABr{XeHr{ ilpoqecr{.

Kparepa fpafigru +

or oco6eno 3Harreur4e,3a

14 TeKTOHCKT4 rrpoqecr4 B

crcAaAeua e naopSocrparr4rpa$cr<ara Kapra Ha Kparep a flpafrg"bH ocvryp_sBa

cro6pas-aBaHe c JroKzlJrHr4.fl reoJroxqs{ KOHTeKCT 14



[pocrpaHcrBeHoro pa3npeAeJreHr4e Ha FeO. Llzctegnaun u alaJrprskrpa51qr ca

Br{coKlrre crofinocrv Ha I4HAeKcHre sa Fe n FeO, npocrpaHcrBeHo pa3npeAeJreHrre

sa FeO wac. o/o B Kparepa fipafi,pn H HrrcKr4re crofisocrrr HaFeO. CrarucrwrecKrz

e I43BeAeHa Bpb3Ka Me)KAy ruopSono)r(KrlTe eAr{Hr4ur4 r{ KoHrleHTpar\r4flTa Ha FeO

wac. o/o.

Veretprara qacT npeAcTaB-fl o6sop Ha reoJroro-Mr{HepaJro}rffia

r{HTepnperar\Lrfl Ha Kparepa flpairrt.su", oupe4elxfixlr fo Karo crpyKTypa

orpa3-fiBallla KnroqoBv erarrv or eBoJrror\krrra Ha JryHHara Kopa n 6acefina Anono,
pa3nonoll(eH B ceBepol43ToqHara qacr Ha 6aceirua IOxnz.sr rroJrroc - nfirr<bu

(sPA), !'i

MHoro ao6po BileqarreHr4e npaBr4, rre ca agBa;teHr4 H3BoA u crieaBc_f,Ka qacr B

rJlaBara, KOI4TO BIIOCJIeACTBT{e Aa Ce pa3B .flT B 3aKrroqeHr4ero H rrprrHocyre,

flpnuoczre ca o6oco6euu u Sopnryrrr4paHrr B rreTr4pkr ocrroBr{r4 HarrpaBrreHrr-fl.

flpz n:spBkrfl'r npLrHoc e paspa6qreHa, nprrnoxeHa vr Lr3rrLrrala MeroAr4Ka 3a

TeMarI{qHo KapTorpaSrzpane Ha MrrHqpankr vr re}r(Kr4 MeraJrr{ qpe3 careJrr4Tgr4

xzlepcneKTpzlJlHrr AaHHI{ oT M3, KaKTo H 3a TeMarr4rrHo KapTorpa$rapilue Ha

uopSocrparlrrpadunra Ha nyHeH yAapeH Kparep upes qraspoB MoAen ua pereSa a

c aTerrr4THV My nTLrCneKTp uurH H AAHHIi'

flpet BTopz-rrr nprzHoc e BbBeAeH 14 rrgrrkrraH rroAXoA 3a

carerrr4rHta COX c na6oparopHr{ Aa:nHLT or RELAB.

Tperz-ar rpr'Hoc r4Ma nprrnox(eH xapaKTep 14 cBbp3aH c

naopsocrpaurrpascKa Kapra, rrHAeKcHr{ KapTrr Ha rrpocrparrcrBeHoro

Ha nl4poKceHlr, Ilrrarl4oKJla3, rrrrurHeJrrr, xpoMzr, FeO u TiO, B Kparepa fipaftarn d

Br4coKa pa3AerrnrenHa cnoco6uocr

r{ernrprztr rIpI4Hoc rperl4pa paBKpr4BaHero pr LrreHTkr$rzqzpaH e Ha rrpeKrl

npocrpaHcrBeHl4 3aBl4cl{Mocrrr, B AaHHLrre or M3 or Kparepa [pairAbH, Mexly
rlpocrpaHcrBeHoro pa3rlpeAeJreHr4e na FeO uTiOr rr cKJroHoBere Ha KpaTepa,

BarrLr4w.alle Ha

I43IOTB'IHE ,Ud

J.l )

pa3npeAeJreHr,re



llpueua TaKa rrpeAcraBeHrrre rIpLrHocr{ raro 6zx xeJraJr Aa or6ene)Ka, qe

MHOIO p.flAKO Ha HrlBO AOKTOpCKa Ar,rcepT AIIvrfl. ce kr3lrr43a c MeToALrqeH ilpHHOC.

Brguoxtuo e 6zlo BTopufl rlprrHoc ra 6rre MaJrKo rro-rroApobuo npe4craBeH

AQropeSeparbr B ooeM or 66 cTpaHr4rlr4 e rpeKaneHo ror.rrM r4 norpo6eH.

Blnper<u roBa cborBercrBaHaArrceprarlrroHHr{-rr rp . -flcHo r{ ToqHo [peAcraB-r

pe3ynTaTzTe r{ rrpr4Hocr4Te Ha HarrHoTo rl3cneABaHe.

KanAzAarrr npeAcraB.fl rrer ny6uur<aqkrkr rro Ar4ceprarlr4oHuufl TpyA uato ''' '

Ha BcI4qKI4 e BoAeIrI aBTop, aIJa e4]1ra or rflx e caMocro-flTeJrHa. . , ., r,
rlzqsure Mrr Brrerrarrreuarfl or 4aHArrAara ca 3a eAr4H cepr4o3eH .yr{eH c

4o6pa KoMyHI4KarI{BHocr, go6pn yMeHr4.rr 3a rrpe3eHTr{p ale Lr apryMeHTrlpaHe Ha

HayqHu re3r{ }r froreHrlr{aJrHr4 Bb3MO)KHOCTH Ua rOna6opa\Lrfl.

Ha ocnos aH'e Ha HalpaB eHLrf a1ur,r3 Ha AoKyMeHTLrre Lr pe3ynrurure or
HayrlHara pa6ora Ha KaHArrRarra Mora Aa r{3Kaxa fronox{zreJrHo MHeHr4e vr na

npenopbrlaM Ha I4cr<peu Cnasen I4rangn Ia 6'sle npprcbAeHa o6pason uterr1uta

u HaylHA CTerreH ,,4OKTOp" B npo$ecuoHzrrrHo HanpaBJrenue 4.4 Hayxz sa

3elr-ara, Har{Ha cleIII4€uIHocr ,,[zclaHqr{oHHr4 u3alrenBaHrrfl. Ha 3eM.qra kr

nJIAHETIITE..

i ]'

c noBerle anQoprvraqrr-fl c IIen AaLrMarroifoJurMa IrbJrHoro r4 Kareropl4qHocr.
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