
cTAHOB14r4E

3a AilCepraqnoHeH rpyA 3a npr4cbxAaHe
Ha o6pa3oBarenHara il HayqHa creneH ,,AOKTOP'

e l-lpoQecnoHanHo HanpaBneHne.4.4. Hayrr 3a 3euRra,
HayqHa cneLlilanHoct,,fincranqhoHHr4 r43cneABaH uA Ha 3eusra u nnaHernre"

HA

AoKTopaHr ac. llecrcnaBa l-aHeea-KnpexoBa

Ha reMa: ,,OI-IEHKA HA CbCTOflHT4ETO HA flOCEBIA OT 314MHA PAnnqA B
CEBEPOI/3TOL{HA SbIII-API4ff qPE3 CNbTHI/KOBIA IA HA3EMH14 .qAHH]4'

or qreH na Hayvxoro xypl,l
npoQ. g-p l-eoprn Xenee,

l4ucmumyma 3a KoctituqecKu uscnedeauufl u mexHonoeuu - EAH

Craxoerr4ero e !43rorBeHo B n3nbnHeHile Ha 3anoaeg Ne 126103.11.2020 r. aa

,[raperaopa na I4KIAT-6AH u Ha peueHne no npoLle4ypara Ha HayqHo xypr4 (flpomoxon
Ns 1/06.11.2020).

Or npe4ocraBeHilTe AoKyMeHTil n Marepuanu or ac. ,flecucnaea l-aHeea, KaKTo ]1 or
npeAcTaBeHilTe 3a peqeH3HpaHe il n3rOTBtHe Ha cTaHoBl4qa AHCepTaqiloHeH TPYA tt

aeropeSepar ce Bilx4a, qe ca y4oBnerBopeHh n3ucKBaHnFTa xa 3PACPE. Hanrarle'ca
Heo6xo4uvrnre ycnoBn+ ga AonycrrMocr 14 craprupaHe Ha npoqe.qypara no ny6nnvna
3au-lrTa Ha AncepTalliloHHt4e TpyA

1.O6qa xapaKTep[crl,rKa ta oqeHKa Ha A]tcepraq[oHHrfl TpyA

,[ucepraqraoHHr4nT TpyA e or 150 crpaH]rql,r 14 BKnpqBa 37 ra6nnqn, 46 Surypn n

Kaprr r 150 ltnor3BaHx nlrreparypHu r3ror{Hr,rKa (15 - Ha Kupunuqa u 135 - ua
namuHuqa). Toil ce cbcror4 or BbBegeHlre, ner rnaBlr n 3aKrpqeHre. l-naailre ca

CbOTBETHO:

f-naea 1. Teopernvnu aHanv3v Ha cbqecrByBaulnre Merogr4 3a oqeHKa Ha

cbcroflHneTo Ha noceBu oT 3l4MHa panl4qa.

l-naea 2. MeroAonofv+ Ha il3cneABaHero.
l-naea 3. OnpegensHero Ha HaLrano n rpah na qu$rex.
l-naea 4. Tlsee)KqaHe n BanilAilpaHe Ha perpeciloHHrre MoAenil.
l-naea 5. Orlenra Ha cbcronHilero Ha noceBn or 3r4MHa pannqa a Ceaepon3ToqHa

Eunrapnr.
B crpyrrypara Ha AilcepraqupHHr4nT TpyA ca BKfloqeHil cnncbLlr4 Ha cbKpaqeHunTa,

Ha Quryprre I Ha ra6nnqrre. Or4enno ca il3HeceHu npilHocrre, cnrcbKa c HayqHil

ny6nuraqnfi no reMara Ha AhcepraqnAra, cnncbK Ha n3non3BaHilTe nilTeparypHr/
l43TOqHrL[4 H qeTnpn npHnOXeHnF.

ilonoxurenxo BneLtarneHue npaBh Hannqrero Ha cnhcbK Ha cbKpat4eHuqTa v
pe3]oMe Ha anrnuilcKil e3ilK.

Bua BbBegeHlrero ca onucaHil aKryar'tHocrra, o6ena u npeAMera Ha

il3cne4BaHero, qenure n 3a4aLrilTe, Kor4To cn nocraBn AoKTopaHTa. Cne4ear nerre



maBl4, B nbpBa r BTopa, or Kol4To ca onHcaHil cbcroflHnero il TeoperilKo-
MeroAonofilqHilTe ocHoBl4 Ha u3cfleABaHero, a B TpeTa il qerBbpra tA nera ca
npeAcraBeHr nsBbprxeHure or AorfiopaHTa aHaflvsn v nonyqeHil pe3ynraru. Tpy4ur
3aBbptlBa cbc 3aKnxlqeHlre, B Koero ca o6o6tqeHr pa6orara il ocHoBHilTe pe3ynrarv
nonyr{eHh or r43BbpueHoro r4scneABaHe v ca Ha6enssaFril HacoKl4 3a 6uAeqn
il3cne4BaHua. Ilweparypara, non3BaHa B ,qucepraLluoHHr4r rpyA ce cbcror4 or 150

r,13ToqHhKa, 15 - xa 6unrapct<u u 135 - xa axrnuficrn egnr.

Hanucauunm mpyd omeoeapn no cmpyKmypa u o6eu Ha usucKeaHuflma ua 3PACPE
sa ducepmaquoHeH mpy).

2.Oqexra Ha aKTyanHocrra ta creneHTa Ha no3HaBaHe xa npo6neua

Arryannocrra ce aKqeHTilpa oule B caMoro HaLrano Ha Auceprat1llTa, Karo ce
aa6nnra Ha HoBt4 Mero4r4 npr4 MoHr4TopuHra Ha pacrexa Ha cencKocronaHcKilTe Kynrypr4

e P.Eunraprn t no-KoHKperHo Ha 3rMHa panuqa. .[omopanrur ccHo Br4XAa

AilcraHqiloHHilTe u3cne4BaHnA Ha 3erunra raro reo6xo4r4M r4HcrpyMeHT 3a MoHr4ToprHr

Ha noceBure, 3a nocruraHero Ha no-eKonorilqHo 3eMeAen[e il no-Bl4coKt4 Ao6vala.

Or rgnoxeHoro v aHanv3vlpaHero Ha flilTeparypHilTe il3ToqHrr-14, ac. flecrcnaBa
l-aHeea noKa3Ba sagun6ovenu nosHaHrn no npo6neunte, Karo FcHo Sopuynnpa
npeAMera u o6erra Ha n3cne4BaHe. Toqno il npaBnnHo onpe4enn qennre il Ha6enRgea

3aAaqrre Ha cBoero h3cne4BaHe. 3agaaa ceon paborHa xilnore3a 3a cbulecrByBaHe Ha

KopenaLlnoHHa 3aBucyrMocr Me>54y cneKTpanHure AaHHU or cnbrHt4roeil ueo6paxeHnn t4

$euonoruvHn, 6uoruerpilqHn n Qrsronorni{Hr4 noKa3arenn, KoFTo cneABa Aa KpaF.

Temamuxama Ha ducepmaquoHHltn mpyd e aKmyanHa u aKu,eHmupa Ha

npunaeaHemo Ha uHoea4uoHuu memodu, KaKeumo ca ducmaH4uoHHume uscnedeaHue,
u eeoepaQcKume uuQopuaquoHHu cucmeMu npu MoHumopuHea Ha pacmexa Ha

cencKocmonaHcKume Kynmypu. florcmopaumbm noKasea sadun6oqeuu no3HaHufl no

npo6neuamuKama.

3.XaparreplrcrlrKa Ha ArcepraqloHHns rpyA

,[orropaHrur ycnRBa Aa paspa6orn v Aa npilnoxn Mero4ofloriln 3a oqeHKa

cbcrosHrero Ha 3uMHa panilLla, Koero e r qenra Ha roBa il3cneABaHe. Ananusupa
cbqecTByBau_luTe KoHBeHrll4oHanHr MeToAr4 il HaMilpa MecToTo Ha AHcTaHqroHHilTe
MeTOAl4 npil OnpeAenFHe Ha napaMeTpil Ha 3rMHa panuqa Llpe3 perpecnoHHl4 MoAenn,

3a oqeHKa Ha cbcTotHileTo Ha noceBuTe u npn onpeAenFHe Ha npoAbnxuTenHocTTa Ha

quSrex Ha pannLlara.

O6err Ha n3cne4BaHe ca noceBt,l cbc 3r4MHa panhqa. lzlecne4aauero e npoBeAeHo Ha

eAuH TecroBt4 yqacrbK - ,,CeBepon3ToqHa Sunrapun" il ce4eM TecroBlt nonera - P0,

P01, P02, P1, P2, P3 u P4.3q acnxo or recroBr4Te nonera ca npoBeAeHil Ha3eMHn

Ha6nrc4enne, 3acHeMaHe c 6esnrnoreH nerareneH anapar (npoH) n ca o6pa6orenn
cnbrH14KoBra uso6paxeHilr or Sentinel-2.

Bcnqru 36 6p. noneBh KaMnaHiln ca nnaHrpaHnv npoBeAeHil orAorfiopanra. fiarure
ca ct4HxpoHt43vpalr c EarilTe Ha npeMnHaBaHe Ha cnbrHt4l-lure Sentinel-2 HaA

TecroBrre noflera. Cu6rapaHero Ha npo6n, 3acHeMaHero c ApoH u o6pa6orKara Ha

nonyqeHilTe oT Hero cHl4MKl4 ca il3qnno Aeno Ha AoKTopaHTa.



l4ouepeaHVATa v na6nngeHn+ra ca HanpaBeHil npe3 Tpr4 BereraLliloHHh nepuoAa
201612017, 2017 12018 u 201 812019.

Hanpaeenner reoperuqeH aHann3 Ha il3non3BaHilTe Mero4n npn npoBe4AaHe Ha

noneBure h3cne4BaHhr, Mero4nre npil o6pa6orra Ha AhcraHllr4oHHr4 AaHHU u re3il 3a

oqeHKa Ha cbcToFHueTo Ha noceBil oT 3l4MHa panilLla.

Teopernro-Merogonor[qHara qacr or AilcepraqnoHHr4s rpyA 3aBbpuJBa c r3BoAr4, Ha

KO]4TO CTbnBa MeTOAOnOTnATa Ha U3CneABaHeTO.

l-oneunRr o6eur or cu6parv AaHHtA ca crpyrfiypvpaHn n o6pa6oreHil B reo6asa

iqaHHil, Karo pe3ynrarnre ca npocrpaHcTBeHo npeAcraBeHH BbB B14A Ha Kapril.

B rnaail 3 u 4 ot Ailceprallilera e npeAcraBeHa cbu-lt4Hcxara pa6ora r pe3ynrartA Ha

AotfiopaHTa. B orgenHr4Te rnaBil FcHo ca npeflcraBeHa pa6orara no orAenHnre 3aAa'{n
B u3cneABaHero. Vcneuuo e npilnoxeHa Mero4r4Ka 3a onpeAeneHe Ha Haqano n xpail
Ha quSrex Ha 3hMHa panulla, qpe3 r3non3BaHe Ha LlBeroBt4 Mo4enu r BereralltAoHHtt

nHAeKcLl. klsaegeuu ca v ca Banv4npaHt perpecroHHr4 napaMerpnqHil n

HenapaMeTprqHu MoAenn 3a onpeAenrHe Ha peAilLla napaMerpH Ha noceBa - BilcoqilHa
il rbcrora Ha noceBa, o6lrlo nflor4Ho noKpr4Tile v cyxa HaA3eMHa Srrouaca. Bccra or
ABere rnaBn 3aBbpr.uBa c AucKycl4F v v3BoAV, KbAeTo ca nonyqeHnTe pe3ynTaTn.

B rnaea 5 e npnnoxeHa Mero4ilKa 3a oqeHFBaHe Ha cbcronHnero Ha noceBil or
3[MHa panuqa a Ceaepou3ToqHa Sunrapnn qpe3 nparoail crofiHocril 3a BceKil or
napaMerpilre. J4snon3BaHure aBTopcKr4 cKpilnroBe Ha Phiton, ca npeAocraBeHn BbB

$oprr,rara Ha orBopeH KoA. CusAaAeH[ ca oqeHbqHil Kapril Ha cbcroflHhero Ha snN,lia
panhqa 3a pa3rnexqaHnre QenoQaer il BpeMeBr nepho4u Ha recroBvr yqacrbK

,,Ceaepon3ToqHa Sunraprn". Te Aaear eAHn npbB norne4 Ha roBa KaKBo Moxe Aa ce

npeAnoxr na 6unrapcKrre Qepueprre e 6u4eu-le Karo KpaeH npoAyKr. B raeognre ce
yroqHnBa HerarnBHa ponn, KoFTo oKa3Bar o6naqHara n cHexHara noKpr4BKa, ManKara

rbcToTa Ha noceBa I Hannqile Ha rona noqBa 3a roqHocrra Ha olleHbqHrre Kaprn.

B 3aKflloqeHnero ca o6o6r.qeHu pe3ynrarrTe, nonyqeHil or npnnaraHero Ha

MeTOAOflOTVA-ta 3a OqeHKa Ha nOCeBil OT 3r4MHa panuqa, KaTO Ce aKqeHTilpa Ha eTannTe

or pa3Buruero, napaMerph Ha noceBa, noKa3arenHil 3a 3eMeAenqnre v rpeuKure Ha

npunoxeHilTe MoAenil. hsaegeHn ca ycnoBilATa 3a npneMaHe na pa6ornara xilnore3a,
KaKTo il HacoKr4 ga 6uAeulh t43cneABaHnn.

4.Oqenra Ha HayqHxre n HayqHo-nplrnoxHrre nptaHoclr Ha AyrcepraqlroHHl4fl
TPYA

flpe4craaenn ca

AucepTaqiloHHr4F TpyA
Te ca:

qeTnp14 ocHoBH14 HayqHn n HayqHo-npilnoxH14 npilHoc14 Ha

flprxocure ca n3qnno pe3ynrar or npoBegeHoro t43cne4BaHe.

I

1. Paspa6oreHa e MeroAonorils 3a onpe4ennHe Ha cbcronHile Ha 3HMHa

pannqa npeAu KoA'rpaHa, qpe3 aBTopcKt4 cKpunroBe B nporpaMeH esrr Python.
2. 3a nbpBr nbr ca onpegeneHh HaL{aflo u rpafr Ha qu$rex qpe3

BereTaquoHH14 14HAeKCh.

3. 3a nbpBt4 nbr ca nphnoxeHil perpeciloHHu napaMerpilt{Ht4 t

HenapaMeTphqHH MoAenr 3a onpeAenFHe Ha KonilqecTBo HaA3eMHa cBexa v cyxa

$nrouaca, rbcrora, Bilco."t4Ha u o614o nnou.lHo noKpr4Tre Ha noceBu or 314MHa pannqa.



4. CucraaeHh ca 14 Kaprn, afVlC cpe4a, Ha BceKu onpe4eneH napaMerbp Ha

3ilMHa panilqa npeAn u cneA npe3nMyBaHe Ha recroBnre nonera u 9 oqeHuvHn Kaprn Ha
cbcrogH[ero Ha noceBil or 3t4MHa pannqa Ha recroBiln yL{acrbK ,,CeBepoil3ToqHa
Sunrapnn" 3a 3 cercKocronaHcKu roAHHt4.

Ilpuentam HanbnHo npuHocume Ha ac. ,Qecucnaea faueea Kamo mo.tHu u uswno
ue(tuu.

5.Oqexxa xa ny6nnraqrnTe no A[cepra,lulTa

f'f peflcraaeHn ca vernpil ny6nuraquu (dee caMocmoemenHu u dee e c'baemopcmeo)
t rpv nocrepa (dea caMocmoemenHu u eduu e cbaemopcmeo) no reMara Ha

AhcepTaqileTa, B Kor4To ca nperqcTaBeHil eTanil n pe3ynTaTr oT u3cneABaHeTo.

Ha acrqxn ny6nuraqnu u nocrepn ac. fecucflaBa l-aHeea e nbpBl4 aBTop.

Tpn or ny6nuraquhre ca peQeprpaHn n vH4eKcupaHn eue Web of Science. Cnpnuo
Muxruanur HaqiloHanHil r3ilcKBaHVA e llpoQecroHanHo HanpaBneHue 4.4. Hayrr ea
3e[rcra, ac. ,flecrcnaea l-aFteea cu6npa 187,7 Tor{Ktr or l43t4cKyeuure 80 r.

flo Web of Science noKa3arens sa H-index Ha ac. ,flecncnaea l-aHeea e 2.

Kuu HacroAulvr+ MoMeHT ca sa6ens3aHu ner qlrrara, Tpt4 or Kot4To a ny6nuraqur
peQepnpaHh r fiHAeKcnpaHV B BbB Web of Science.

Pesynrarnre or Ar4cepralluoHHr4e rpyA ca npe4craBeHu Ha rpr MexAyHapoAHt4
xonSepenqru.

llpueuau ecu.tKu npedcmaeeuu ny1nuxaquu no meMama Ha ducepmaquema,
npedcmaeeHu om doxmopaum ac. Eecucnaea l-aueea.

6.Oqenxa Ha aBropeSepara

AeropeQeparlr e c o6eu 64 crpanuqra. Toil npeAcraBneBa KparKo il3floxeHre Ha

ocHoBHure MoMeHTh Ha ArcepraqrnTa. Crpytoypara My cborBercrBa Ha

AhcepraqnoHHr4n TpyA, npe4craBeH or AoKTopaHT ac. flecucnaaa l-aHeaa.

LlurupannRTa B TeKcra ca KopeKTHx l,r rlrncBa uarlarcrBo B AxcepraqnoHHxR
rpyg, no cMlrcbna Ha qneH 10 S 2 or 3PACPE.

Ilpuemau aemopeQepama, Kamo omeoeapflul Ha rcucKeaHuflma u cbomeemcmea Ha
cmpyKmypama Ha ducepmaquoHHufl mpy).

7. flpenopunn n sa6enexu

Hsuam sa6enexxa. llpenopuKume Mu ca: da npodunxu da po6omu u paseuea e masu
o6nacm.

8.flrqnn BneqarneHtan 
I

Bne.{arneHilero Mt4 or pa6orara Ha peAoBeH AoroopaHT ac. .Qecrcnaea l-areea
Aarupa or nefrnoro 3aqilcnFBaHe npe3 2016 r. il e MHoro 4o6po. Tc e orqrcneHa c npaBo
Ha 3aulilTa npee 2019 r. n B paMKrre na o6yvrreneHilF nepuoA il3nbnHu ycneuJHo
o6pasoeareflHara nporpaMa or nHAVBtAAyanHtAe cr nnaH sa pa6ora. O6ulara oLleHKa,
cbrnacHo Kpe4nrHara cncreMa, Bb3nprera s EAH, cbcraBngBa 690 Kpe4ltrHl,t roqKl4
(sadunxumeneH MuHuMyM om 2501.



CuaecrHo h c eHrycila3bM rgnbnHnBa nocraBeH[Te 3a4aqu r 6upeo HaBne3e B

HayqHaTa TeMaThKa h h3pacHa KaTo cneqvanvcr r HayLreH pa6ornrr. flerraoncrpnpa
KaL{ecrBa r yMeHhF 3a caMocroFTenHo npoBexAaHe Ha HayqHo u3cneABaHe, 3a KoeTo e

nphMep cneqefleHrA vl3atAVTeH ycneuHo, pbKoBoAeH or Hen, npoeKT no ,,llporpaMa 3a

no4noMaraHe Ha Mna4n yqeHh n AoKropaHTh B BAH - 2017 r.". AKrnaFtoro il yvacrre a

HayL{H]4 npOeKTH, BOAI4 AO HefinUre ABe HarpaAh.

3arnrc.reHHe

AracepraquoHHrlr rpy4 Ha goKTopaHT ac. ,flecucnaaa l-aHeea cbAbpxa
HayqHH, u HayqHo-npHIlOXHl,l pe3ynTaTH, KoHTO npeACTaBnf,BaT OphrHHaneH
npltHoc B Hayrara n orroBaprr Ha BclrqKH lr3ncKBaHuf,Ta Ha 3PACPE u

llpaannnuqlrre 3a npr,tnoxeHnero My

Toi npeAcraBnnBa qenocrHo 3aBrpueHo HayqHo u3cneABaxe. fl ocrnrHarnTe
pe3ynTaTH n npHHocu uMaT KaKTo TeopeTHqHo, TaKa H npnnoxHo 3HaqeHHe npn
oqeHf,BaHe Ha cbcTo9HHeTo Ha noceBH or 3t4MHa panuqa qpe3 lr3non3BaHe Ha

Ha3eMHlr AaHHH u AaHHU or AucraHqltoHHH x3cneABanun a flAC.

AracepraqnoHHnrr rpy4 noKa3Ba, qe AoKTopaHTbr ac. ,QecncnaBa l-aHeea
nplfrexaBa saAun6o.{eHu reoper}rqHu 3uar.ur n npo$ecroHarHn yMeH[n no
HayqHa cnequanHoct ,,flucmaHquoHHu uscnedeaHuf, Ha 3eunma u nnaHemume",
KaTO AeMOHCTp[pa KaqeGTBa h yMeH]rf, 3a caMocTof,TenHo npoBel(AaHe Ha HayqHo

t,|3CneABaHe.

Ha 6aaara Ha ropeh3noxeHoTo, EaBaM cBof,Ta nonoxhTenHa oqeHKa 3a

npoBeAeHoTo H3creABaHe, npeAcTaBeHhTe 3a peqeH3llpaHHTe AHGepTaqhoHeH
TpyA, aerope$epar, nocrnrHarn pe3ynrarn n npHHocH, qe rnacyBaM ,,3A" h

npegnaraM Ha noquTaeMoro Hayvno xypn Aa nplrcbgu o6pasoearerlHara vr

HayqHa creneH ,,AOKTOP" Ha ac. flecucnaea l-axeea-Kupnxoea e o6nacr Ha Bneue
o6pasoeanue 4. llpupodnu HayKu, MameMamuKa u unQopuamuKa,
npoQecraoHanHo HanpaBreHre 4.4. Hayxu sa 3eunma, HayqHa cneqhanHocr
,,flucmanu,uoHHu uscnedeaHun Ha 3eunma u nnaHemume".

Co$nn, 11.01 .2021 r.
;po:i.' d-p t-.xeneel


