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PEqEH3VIfl
Bbpxy ArcepTaLlnoH H 14e TpyA

HA

Haranilq Xpracroaa CraHroaa

AoKropaHr pe4oBHa $opua Ha o6yqeHne
HA TEMA

" 7'l 3 n ofl 3 BAH E HA E t/ CTAH t_l TAOHHU A E p O KO C M t/ Ll E C Kl/ M ETOA l/ tA F,AHHtrl
3A TI3CI|EEBAHE HA nOCIEECTBT/FT A lA CbCTOFHI/ETO

HA TOPCKI/ EKOCT/CTEMI/ CIEE nOXAp'
3a nonyqaBaHe Ha o6pasoearenHaTa n HayqHa cTeneH "[oKTop"

OT

npo$,ArH A-p l4HX. l-apo MapgrapocnH

ceKqrF ",QrcranqnoHHur t43cne,qBaHnF n flAC" -

Wnclrnryr 3a KocMl4LrecKn h3cne,qBaHilF r rexHonoflAnnpn EAH (1/KI/T-EAH)

Hacronqara pelleH3ilfl e r3rorBeHa cbrnacHo Peulenre Ha Hayl{Hr4g cbBer Ha

I4KI4T-EAH (flpororon Ns 22129.06.2017), 3anoaeg No 71130.06.2017 na flrapeKropa Ha

1/K1/T-5AH, Peulenue Ha HayLtHoro xypt4 (flpororon Ns 1/05.07.2017) il B cborBercrBile
c t{n.6 (1) or f'lpaannHilKa sa ycnoBnnra npe1a sa npra4o6hBaHe Ha HayqHil creneHn I
3aeMaHe Ha aKa4eMnqHr AbnxHocn4 e EAH n Lln. 32 (1) or 3PACPE.

Oopuanna Aonycrnvocr
Or npe4ocraBeHhre a,qMnHrcrparnBHn Marepnann no o6yqeHnero B peAoBHa

Sopua Ha ,qoKTopaHTypa Ha Maf. Harannn CraHxoaa, KaKTo 14 or npe4craBeHnre 3a
pelleH3npane ,[nceprar]uoHeH TpyA 14 AeropeSepar e BhAHo, qe ca yAoBnerBopeHh

$opuanHnre h3ilcKBaHnF A ca Hanhlle neo6xo4runre ycnoBilfl 3a ,qonycrytMocr v1

craprnpaHe Ha npolle,qypara no ny6nrvHa sall1nra Ha ,qilcepraqhoHHt4F TpyA.

Axrvannocr na reuara
Axryannocrra Ha reMara ce nnpcrpnpa or KarerophqHo AoKa3aHAA tA 6escnopen

San,' ve AhcraHqnoHHilTe aepoKocMr4LrecKil TexHonorhA ca MoulHo cpe4crBo 3a

il3cneABaHe n Ha ropcKl4 noxapn B pa3fl'l4r{H14 HanpaBneH4F - oT nporHoshpaHeTo nM Ao
oqeHKa Ha nocfleAcrBr4nTa or rFX. Or 4pyra crpaHa cMe cBhAr4Tenn Ha yBenrqaBaul ce
6pota na ropcKl4 noxaph, cborBerHo Ha Abnrorpailnnre orpt4llarenHhre nocneAcrBt4fl or
TFX, KaKTo B cBeroBeH ruaqa6, taxa n B crpaHilTe qneHKn Ha EaponerZcKnn cbro3,
pa3nol'toxeHn B rcxHnre Lracrh Ha KoHTl4HeHTa, Excnpecnocfia n oneparuBHocrra Ha

aepoKocMt4qecKnre rexHonorrn AaBa Bb3MoxHocr 3a B3ilMaHe na 6tpsn h aAeKBarHil
ynpaBneHcKl4 pelueHut c qen HaManffBaHe Ha HapyuJeHneTo Ha eKonorilLtHoTo
paBHoBecne Ha ropcKhTe crcTeMr.



UenI h ga.qa.{il Fra ilacneAgaHe

OcHoaHara qefl e il3cfleABaHe Ha Bb3MoxHocrrre 3a nsnon3BaHe Ha

AilCTaHqilOHH]/rTe aepoKocMr4qecKh MeroAr4 3a oqeHKa Ha Aerpa.qau'tAflra Ha ropcKulre

eKOCl4cTeMV lA Ha TFXHOTO Blr3CTaHOBFBaHeTO CneA noxapa.
3a nocrrraHero Ha ra3il Llen ca nocraBeHr il pelxeHn 5 sa4avn: - n36op Ha

nOKa3aTenr 3a cTeneHTa Ha flerpaAaqilfl h Blr3CTaHoBfiBaHe Ha ropcKl4 eKochcTeMil cneA

noxap; - MoAenrpaHe Ha npoqechTe Ha AerpaAa[vq tA cTeneHTa Ha Bb3cTaHoBflBaHe Ha

ropcKl4 eKocilcTeMil cne,q noxap c h3non3BaHe Ha aepoKocMNqecKl4 AaHHh;
- pa3paooTBaHe Ha MeroAr/Ka, BKflroqBaqa MoAen 3a h3cneABaHe Ha npoLlecilTe Ha

AerpaAaqnF il cTeneHTa Ha Bb3cTaHoBFBaHe Ha ropcKr4 eKocnTeMu cneA noxap;
- BephsilKaqilg Ha nonyqeHnTe pe3ynraTr or nphnaraHeTo Ha MeToA[KaTa n MoAena;
- cpaBHilTeneH aHafln3 Ha nonyqeHnTe pe3ynTarv 3a oqeHKa Ha Bb3cTaHoBflBaHeTo Ha

ropcKll eKochcreMI cne,q noxap.
flocraeeHure qen v 3aqaqn ca npaBilnHo $oprvrynrpanra h cborBercrBar Ha

n4eara Ha eAHo TilnilqHo HayqHo il HayqHo-nprnoxHo h3cneABaHe, KaKBoTo e
HacToF r!14sT AilCepTa qhoHeH TpyA.

flogHaaaHe Ha npo6neMa

lurcepraHrKara no3HaBa MHoro 4o6pe npo6nervra, Koero ce AeMoHcrpnpa npeAn

BcLr\.{Ko a flupea rnaBa. 3a crqoro cBilAerencrByBar h cpaBHHTenHo roneuun 6porl
e$errrano il3non3BaHil B r1rreparypurn o6aop n3Tot{Hr4ql4 - 168, no-roneMara qacr or
Kouro Ha narnHhqa. floge.{ero or il3non3BaHnre nnreparypHl/ t43ToqHhqrr ca or
nocneAHoTo,qeceTilneTile.

MeroAnxa il cpe.qcrea Ha ilgcne.qeaFre

3a nocrnraHe Ha nocraBeHara B AhcepraquoHHr4F TpyA qen AoKTopaHTKara
h3non3Ba cb3AaAeHa oT HeF MeroAilKa 3a oqeHKa Ha AerpaAaqhFTa Ha eKocl4cTeMhTe oT

noxap n Ha cTeneHTa Ha Bb3cTaHoBFBaHeTo rM cneA noxap h Tpr4KoMnoHeHTeH MoAen,

ocHoBaBaul ce Ha nnHeilua oproroHanua rpauc$opMaLlhs B MHoroMepHo npocrpaHcrBo.

Buaexq4ar ce noHFTl4gTa ,,BeKTop Ha MoMeHTHoro cbcronHne Ha eKocr4creMara" (Vector

of lnstantaneous Condition - VIC), onucBaul Bpb3Kara Mexq4y KoMnoHeHrhre ,,noqBa-
pacTuTenHocT-BnaxHocT", KaKTo t4 oTL{fiTaul cboTHoLueHneTo MexAy TFX, BKflloqhrenHo n

npil orpr4qarenHo eKonoruL{Ho aue4efrcrBr4e, cbu-lo rata n ,,flocogeH brbn" (Direction

Angle - DA) , Koilro npe4craBnnBa [HAeKc Ha reH4eHq[rra Ha npoMnHara Ha 3eneHara

KoMnoHeHTa no orHor.ueHne Ha VIC cneA noxapa.

O6ula xaparrepucrnxa ua .qnceprauronnns rpyA

flpe4craaeHunr AucepraqhoHeH rpyg e c o6eu 108 crpaHVqn n cugupxa 45

Srarypra,2ta6nnqntt6n6nvorpa$cra cnpaBKa or 168 3arnaBhn (32 na Khpilnilqa n 136

Ha narvltArla). Bcraqxr Snrypr ca qBerHh, Koero MHoro 4o6pe oHarne4nBa n noAnoMara

Bb3npileMaHero Ha reKcra. Tpygur e crpyKTyphpaH e e 4 rnaBil, Vao4, 3axnpqeHue,



fipnnocra n Cnrcux na ny6nnxallnrre Ha aBTopa, cBbp3aHn c ArcepraLlhoHHr4F TpyA. B

HaL{anoro e npnnoxeH n Cnncux Ha hgnon3BaHhre cbKpauleHnF, xoilro yflecHnBa
Bb3npheMaHeTo Ha MaTepnana.

B l-naaa I e nanpaaeH HanbnHo AocrarbqeH 3a4bn6o,{eH aHann3 Ha cbcroflHnero
Ha npo6neua, cBbp3aH c n3cneABaHero Ha Bb3craHoBnrenHrre npoLlec[ B ropcKt4

eKocr4TcTeMn cneA noxap.
B cne4eaqara l-naea ll ca npe4craBeHil MecronofloxeHhero Ha n3cneABaHilTe

o6errn - $rauxo-reorpaScxnre hM xapaKTeprcrvKvt, KaKTo n onncalnn na 3 KoHKperHh

noxapa e lOroilero.lHa Sunraphn npe3 nepno4a tonn-aBryct na 2007 r. [oxropaHTKara
cnonyqfl4Bo e no46pana recroBl4 yqacTbLlr c ropcKn eKocr4cTeMu Ha TepilTopt4FTa Ha

Xacxoecxa o6nact, 3a noxaphre B Kor4To ce pa3nonara c KocMl4qecru nao6paxeHilF or
carerhn4Te "Landsat 5 TM., "Landsat 7 ETM+", ,,Landsat 8 oll" tA ,,reffa MoDlS" -

cboTBeTHo npe,qn il cneA noxaprTe.
Ha Mero4mrara 3a h3cne4BaHe Ha npoqechre Ha AerpaAaL{nn n creneH Ha

Bb3craHoBFBaHe Ha ropcKvr eKocr4creMh cne4 noxap, KaKTo I Ha pa3pa6orsaHe Ha

Mo,qen 3a KonnqecTBeHo onpeAenffHe Ha nocoLteH brbn, BeKTopa Ha MoMeHTHoTo
cbcroFHhe n hHAeKca nDl e nocBereHa l-naea lll, xosro 3aeAHo c J-naea lV - AHanr4s Ha

nonyqeHilTe pe3ynTaTr4, ca cbqecTBeHaTa qacT Ha AncepTaqhoHHt4F TpyA B KoilTo ce
cbAbpxar u npnHocHure eneMeHTN. 14uenno B nocneAHara rnaBa npoflt4qaBa
cnoco6nocrra Ha AoKTopaHTKara e$errneno Aa ilHTepnperilpa noflyqeHilTe
KopenaqhoHHt4 saBhcLrMocrr4 r 4a Soplrynnpa nornqHil o6o6qeHras il 3aKntoqeHhF.

AeropeSepar
Aerope$eparbr c o6eu 39 crpanraqn h cbAbpxarLl 28 Srarypra w 2 ra6ntt4u,

npeAcTaBtl npaBAilBo cTpyKTypaTa, cbAbpxaHheTo h npilHocHuTe eneMeHTil Ha

AncepTa[_l14oH H 14F TpyA,

flpnnocr
,QoxropanrKara e $oprvrynrapana 5 npnHoca, Kol4To np[eMaM. flocne4nrre rph ca

c HayL{Ho-npnnoxeH xapaKTep, AoKaTo nbpBl4FT e ocHoBHl4FT npklHoc, a rMeHHo
cb3,qaBaHe Ha MoAen 3a oqeHKa Ha cbcroFHilero Ha KoMnoHeHTilTe Ha eKOCl4CTeMara

cneA,noxap npn npeAnoxeHn HoBl4 noKa3aTenn - BeKTop Ha MoMeHTHO CbCTOFHile Ha

eKoct4creMa n nocor.{eH brbn (roaa e BTopt4FT HayL{eH nprnoc) 3a oLleHKa na nerinoro
Bb3CTAHOBFBAHE.

O6ulo aneqarneHne or ahcepraunoHHus rpy.q

Cnopeg MeH AilcepraqhflTa npe4craBnnBa eAuH sa4un6oveH r 3aBbp[ueH TpyA,
noKa3Bau-l 4o6poro no3HaBaHe na npo6neMnre no reMarhKara il npaBilnHuFT noAXoA

nph h3cneABaHero hM. B raen pa6ora AoKTopaHTKara AeMoHcrpupa cnoco6Hocr ga

Qoptuynnpane Ha aKTyaneH HayL{Ho-nplanoxeH npo6neu, noKa3Ba noreHqran 3a

caMocronTenHa HayL{Ho-h3cne,qoBarencKa 4etinoct, KaKTo h Bb3MoxHocr 3a Oopaeene c
pa3Hopo4Ha nnQoplraqtt+ vi nehnnn e$errneeH aHanh3 il t4HTepnperaqhn.



Tpn6aa Aa ce or6enexr, qe e Hanilqe eAhH fpaMorHo HanhcaH r Ro6pe o$oprvreH
TpyA, c 4o6t'p e3rK r crnn, cbc cpaBHilTenHo MHoro ManKo Ha 6pofi pe4aKqhoHHl4
HeTOqHOCTil, r]eK n npnflTeH 3a qeTeHe.

JlrqHr BneltarneHuF
floeHaeaM AoKropaHrKara or 3aqncflFBauero il e nKhT-6AH npee Mecell FHyaph

2012 r. il orroraBa L{pe3 npoBeAeHnre il3nnrn, peqeH3npaHero Ha sefiHr ny6nrxaqrn,
npoeKTll 14 T,H., hMaM Bb3MoxHocr Aa cneAff paserrnero rI Karo HayqeH paoorHrr.
BneqarnaHnsra Mr ce, qe Mar. CraHxoea npeMilHa MHoro ycneuHo o6yveHuero
(euyu.turennnre 710 KpeAhra npr n3ncKyeM MnHilMyM or 250) n ce narpa11 Karo
cneqnanncr, yMeeul Aa nofl3Ba eSerrrBHo npuAo6rrnre 3HaHuF 3a caMocroFTenHa
HayL{Ho-l43cneAaBarencxa pa6ora, Koero ce rn]ocrpnpa n or Hacrofltqt4F ,qnceprallhoHeH
TPYA.

flv6nrraunut
Peaynrarrre or n3cne4BaHhera no ArcepraqiloHHl4n TpyA ca orpa3eHil a 6

HayqHn ny6nrraqrh, eAHa or Kot4To e noA neL{ar. Tyx ce BKnpqBar il orneqaraHhre B

nbneH TeKcr AoKna.qn, ilaHeceHil Ha HayqHh xoHSepeHUVtA c Mex(,EyHapoAHo yqacrile.
9ernpu or ny6nnrallhhre ca Ha anrnui,tcuu eeux. Bua BcFKa or rex A[cepraHTKara e
nbpBl4 aBTop, a cbaBTop Ha BcnqKr e HayL{Ht4nr fi puxoeo4hTen npo$. He4xoe. Bch.trn
nyOnuraqrtA ca nprnoxeHn B nbneH TeKcr B AoKyMeHTaqhFTa no Hacroqtlara
npoqeAypa, a 3a ra3il noA neqar e Hanhqe cnyxe6ua 6enexxr or h3Aarens. Bcn.{xo
TOBa ,qaBa ocHoBaHile Aa ce npneMe, qe pe3ynraTrTe oT il3cneABaHeTo no

AhcepraqhoHHl4r rpyA ca anpo6rpanu v ca AocroeHile Ha HayL{Hara o6qnocr B

o6nacrra.

CusMecrHil nv6nhxauhil
Hsuau cbBMecrHt4 ny6nraxaqr,th c AncepraHTKara.

Kprrrqun 6enexxn
l-lo BpeMe Ha o6cux<,qannnra w Ha npeABaphrenHara saulilTa hMax HFKonKo

Kpl4Tl4LlHl4 6enexru il npenopbKn, noBeqero or Kol4To ca Bserh npeABhA B oKoHqarenHilF
BapilaHT Ha AncepTaqiloHHhs TpyA.

Oveeu4no nopa,qn nnnca Ha rBpeMe He ca npilBeAeHh B cborBercrBhe
HoMepaqnFTa Ha Srrypnre r HoMepaqv+Ta Ha nnreparypHilTe u3TorlHl4ql4 B

,lncepraqnoHHtAA rpyA u a Aerope$epara.
l-{n$pnre no opAilHarHnre och Ha HFKofi or $rarypure ca ronKoBa 4pe6Hu, ve e

HeBb3MOXHO pa3qhTaHeTO ilM.

5u 6nno 4o6pe B KpaF Ha BceKa rnaBa Aa ilMa cborBerHil Vleeopu.
BereraqroHHtltfl ilHAeKc e u3nncaH Ha Kupnnnqa, Koero oco6eno Koraro e B eAHo

il3peqeHne cApyril ilHAeKcil ilonucaHil cnarhHfir-la (nanp. Ha crpaHil4tt77,80,95 14 Ap.),
Moxe 4a o6upxa il 3arpy4Hl4 qhrarens.



EcrecreeHo, t43Ka3aHrre KpnrilqHu 6eneNru, Kor4To ca or SoprvraneH xapaKTep, He

HaManFBar 3HaqeHilero, 4o6poro o6rL1o BneqarneHile n npnHochre Ha AncepraqiloHHr4s
TpyA.Hannqe e eAHa 3aBbp[xeHa pa6ora, KaKTo c HayqHil, ralan c npnnoxHr nphHocLl,
ilntocrprpaqa MHoro go6poro no3HaBaHe or crpaHa Ha aBTopa Ha ocHoBHnff
l4HcrpyMeHTapryM 3a o6pa6orra Ha AilcraHlil4oHHl4 rzrso6paxeHmr 3a r3cneABaHe vl

oqeHKa.Ha nocneAcTBtAATa n cbcToFHheTo Ha ropcKl4 eKocl4creMil cneA noxap, KaKTo 14

iqeMoHcrphpaula yMeHhero Ha aBTopa 3a eSerrnaHa caMocronTenHa HayqHo-
il3cne4oBarefl cKa pa6ora.

Cus4agennre il np[noxeHhre B npoqeca Ha fi3cne4BaHero B AhcepraLliloHHr4F
TpyA MeTOAnKa n MOAen 3a OqeHKa Ha nOCneAcTBhFTa OT noxapil B rOpCKhTe

eKochcreMil Morar Aa 6uAar none3Hil B npaKTLrKara, npe4h Bct4qKo Llpe3 AaBaHero Ha

Bb3MOXHOCT[4 3a 83rMaHe Ha npaBt4nH14 pelueHhf nph ynpaBneHheTo Ha Te3h
eKoct4cTeMh.

3arntoqenue
Ha 6asara Ha ropeKa3aHoro cuvr y6e4eH B KaqecrBara Ha npe.qcraBeHhn or

peAoBeH AoKTopaHr Haranun Xpucroea CraHxoBa Ahceprar-lhoHeH TpyA Ha reMa
"h3non3BaHe Ha AucraHI{r4oHHH aepoKocM}rqecKh MeroAr4 u AaHHu 3a h3cflerqBaHe
Ha nocneAcTBl4qra H cbcronHuero Ha ropcKt4 eKoct4creMu cneg noxap", orvhraM
'{e cborBercrBa Ha H3rcKBaHuATa ra 3arona ga pa3Bhrue Ha aKaAeMuqHhF cbcraB
B Peny6nrara Eunrapun (3PACPE), l-lpaeunnura 3a HeroBoro npunoxeHhe n
f-lpaaunnura Ha 5Al-l 3a ,quceprarlu14 3a o6pasoaarenHara u HayqHa creneH
"[oKTop", olieHsBaM ro nonoxnrenHo h npegnaraM Ha yBaxaeMoro Hayvro xyph,
Koero uMaM qecrra Aa npeAceAarencrBaM, Aa i ce npracugra o6pa3oBarenHara u
HayqHa creneH "floKTop" e o6nacr Ha Bucue o6pasoeaaue 4.,,[1pnpognl,t HayKu,
MareMaruKa u un$opuartAta", flposecraoHanHo HanpaBfleHue 4.4. ,,Hayxu 3a
3eMrra", Hayuna cner{hanHocr ,,[uctanqhoHH14 r43cneABaHhR Ha 3eMqra A

nnaHerhre".

PEUEH3EHT: /*/
Co$nn,
09.08.2017 (npoQ. l-. Map4npocnn)
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