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PEqEH3nn

Ha AilCepralliloHeH rpyA 3a npilcbx(AaHe
Ha o6pa3oBarenHara il HayL{Ha creneH ,,[oKTop"

a f'lpoQecroHaflHo HanpaBnenue: 4.4. Hayxu sa 3euRra,
HayqHa cneqr4afl Hoct,,,!ttctaHquoHH14 l43cfl eABaHnF Ha 3eunra il nnaHernre"

HA

peAoBeH AoKTopaHT Mar. Mnnen 9aHee

Ha reMa: ,,OnpedenflHe Ha 6uouacama u do5uea Ha noceeu om nuMeq, omenexdauu e
ycnoeunma na 6uonoeuqHo seuedenue, qpes ducmaut4uoHHu Memodu"

c HayLteH pbKoBoAl4ren: npo$. g-p fluvesap onnvee

or qreH na Hayvnoro xypx
npo$. g-p l-eoprn Xenee,

hucmumyma 3a KocMu.tecKu uscnedeauufl u mexHonoeuu - EAH

Peqensrnra e il3rorBeHa B il3nbnHeHile Ha 3anoeeA Ne 83/01 .09.2022 r. Ha

,[npenopa na IAKV1T-EAH h c peureHhe no npoqegypara Ha Hayvnun cbBer na V1KVIT-

6AH (flpomoKon Np 29/26.08.2022).

Or npe4ocraBeHnre Marepnafln or MrneH t{aHee, KaKTo 14 or npe4craBeHilTe 3a
pelleH3ilpaHe n h3rorBnHe. Ha craHoBr4qa, ,QucepraqiloHeH TpyA 14 AeropeSepar e
BLrAHo, qe ca yAoBnerBopeHh Qopuannure il3ilcKBaHVA v ca Hanvqe neo6xoAyrMnre
ycnoBilF 3a Aonycrr4Mocr L1 craprnpaHe Ha npoqeAypara no ny6nnqHa 3aulnra Ha

AncepraqnoHHuA rpyA.

1. Kparxo npe4craBf,He Ha AoKropaHra
PegoeeH AolffopaHT Mar. Mrnen gaHes, Ha3HaqeH cbc 3anoee4 Ns

37111.07.2019 Ha ,QrpeKropa na VIKIAT-EAH c HayqeH pbKoBo.qrren: npoQ. 4-p fluveoap
Onnvea.

Mnnen 9aHee e npn4o6hn creneH Marrcrup e CoSraracxn YHneepcnrer ,,Ca.
J(nurueHr OxpilgcKr4", l-eonoro-reorpa$crn $arynrer, MarhcrbpcKa nporpaMa
,,Oil3il.{ecKa reorpaSnA v naH+r.uaQrna eKonorhs" npe3 nepuoAa 2011 - 2013 r. Bropa
MarilcrbpcKa creneH e 3ar4ilThn e TpaxricKr4 yHfiBepcilrer - rp, Crapa 3aropa, ArpapeH

$axynrer, Marucrupcxa nporpaMa ,,5iloflorileHo 3eMeAeflne" npe3 nepvo1a 2016 -
2018.r. Bnagee aH uhcna v pycKtl e3hqil. V.{acrean e B oceM npoeKTa, Karo
nocneAHnre rpu ca a VIKIAT-6AH. 

,r

O6qrn c6op Kpe,qilrh cu6paHu or AoKTopaHTa B H3nbnHeHile Ha
o6paeoaarer'rHara il HayqHa nporpaMa 3a no4roroBKara Ha AoKropaHTilTe e EAH e 394.3
KpeAilra (npn vrraHuMyM - 200 rpe4nra).

2.O6Ua xapaKTeplrcrr,rKa lt oqeHKa Ha AlcepraqroHHr,tf, TpyA

,Qncepraqt oHHtAflT TpyA e 154 crpaHuqtt tA ce cbcrovr or Yeo4, a xoftro ca onilcaHm
npilHqilnn npu orrne4qaHe Ha 3bpHeHh Kynrypr e 6ilonorrqHoro 3eMeAenhe,
npilfloxeHue Ha AhcraHqiloHHilTe Mero4kr npn 6nonorilqHo orrnex4aHe Ha 3bpHeHo-
xl4THLl KyflTyp]4, aKTyanHOCTTa Ha TeMaTa h qenilTe V 3a4aqhre, Kol4To cil nocTaBg

ArcepTaHTa.



Cne4ear ABe qacru, B nbpBa, ,,Mateprann n MeroAt4", cd onilcaHu reopernKo-
MeTOAOnOTilL{HilTe OCHOBT4 Ha il3cneABaHeTO, yCnOBvrF Ha eKcnepilMeHTa V

n3non3BaHilTe Marepvann (,qNcranqraoHH14 r naseunn). Bue BTopara, ,,Pesyntatn ut

o6cux<,qane", ca npe4craBeHr pe3ynrarnre or HanpaBeHil crarrcrrL{ecKa o6pa6orra u

aHanu3 Ha cu6pannre AaHHil or noceB or nnMeLl, 6nonorn.rno npoil3BoAcrBo BbB

BeferaqroHHure Sasra 6pareHe, BpereHeHe, MneqHa 3pnnocr il TexHuqecKa 3ptnocr (sa

eAHa BereraqhoHHa roAuHa). Cne4ear cilHTe3vpaHtA r43BoAr4 or nbpBr4Te ABe qacrr.
Tpy4ur 3aBbptuBa cuc 3axnK)qeHlre, B Koero ca o6o6qeHn pa6orara n ocHoBHilTe
pe3yflTarn nonyqeHil or r43BbpuJeHoro r43cnerqBaHe. Cne4aar h3BeAeHil qernpu HayLtHo-

npilfloxHl4 npnHoca Ha AoKTopaHTa u 6narogapHocrl4. ,[ucepraqrnra 3aBbpuJBa c
n3non3BaHa nnreparypara. Tn ce cbcror4 ot 226 ta3Tor{H14Ka, 18 - Ha 6tnrapcKtA tA 204 -
na anrnnficKn e3ilK. ,!o6aeeHh ca 4 vsnon3BaHil hHTepHer il3Tot{HnKa. flprnoxeHn ca
Cnncux Ha ra6nnqnre (33 6p.), Cnncux Ha $nryprre (52 6p.) n Cnncrx Ha

u3non3BaHilTe cbKpauleHilF.

Hanucauusm mpyd omeoeapfl no cmpyKmypa u o6eu Ha usucKeaHuflma ua Saxoua
ga pa3eumue Ha axadeuurtHufl cbcmae e P. Eaneapun u llpaeunHuKa KbM Heeo, KaKmo

u ua llpaeunHuKa na |4K|4T-EAH sa ducepmat4ufl sa OHC,,,QoKmop".

3.Or4enxa Ha axTyanHocrra h creneHTa Ha no3HaBaHe xa npo6neua

Axryannocrra ce aKqeHTilpa B Kpar Ha yBoAHara Lracr Ha AhcepraLlvATa.
klgnonsaaHero Ha reorexHonornil r no-KoHKperHo, ,qilcraHqiloHHhre MeroA14 3a

il3cfl eABaHe, reorpaScKilTe unSopuaquoHH14 cr4creMn (fhC), cbqeraHn c n3noJ'r3BaHero

Ha o6na,{HtA ycnynt ca cuApeMeHHilTe nepcneKTuBr4 tA MeroAonorrqeH noAXoA nph
il3cneABaHun a o6nacrra Ha 3eMeAenilero. Toea ,qaBa Bb3MoxHocr fla ce cb3gaBar
Kapril Ha npocrpaHcrBeHoro pa3npeAeneHne Ha npon3BoAcTBeHil9 noTeHqilafl Ha

3eMeAencKnTe KynTyp14 n KaqecTBeHa il KonilqecTBeHa olleHKa Ha pacTuTenHaTa

noKpr4BKa npn npeqh3HoTo 3eMeAer'rile n npn npexoAa oT KoHBeHL{hoHanHo KbM

6uonoru\Ho 3eMeAenne.

4.Oqenxa Ha HayqHure n HayqHo-nplrnoxHr4Te npuHocr4 Ha AucepraqnoHtun
TPYA

1) flnreparypHa ocBeAoMeHocr ta TeoperuqHa no4roroBKa Ha KaHAlAara

Or nenoxeHoro B yBoAHara qacr v aHanv3vlpaHero Ha nureparypHnre il3Tor{HilKa
(222 6p.) ce BnXAa, qe aBTopbr e npnAo6nn sa4u6oveHn no3HaHilff no npo6neunre,
KOT4TO Ce pa3rnex4aT B AilCepTallnflTa, a ilMeHHO:

- KoHLlenqilgra il npilHqnnilTe fia 6ilonoril..rFtoro 3eMegenyte;
- npnnoxeHne Ha ArcraHqroHHnre Mero4r4 u fVlC npr 6nonorilqHo orrne44aHe Ha

3bpHeHn Kynrypl4;
- npoBexAaHe Ha AilcraHqnoHeH MoHl4Topl4Hr npH orrnex4aHe Ha 3eMeAencKu

Kynrypl4 c u3nofl3BaHe Ha AaHHil or cnbrHr4qr4 n ApoHoBe (EnA) c BilcoKa
npocrpaHcrBeHa pa3AennrenHa cnoco6nocr.

2) MeroguqeH noAxoA

l-lenra Ha n3cne4BaHero e flcHo onpegeneHa n ce orHacfl Ao nphnoxeHilero Ha

ArcraHll4oHHnre Mero4r4 h aepoKocMr4qecKil AaHHV 3a oLleHKa Ha 6nouacara n
6nonorn.{eH go6ua Ha npoil3BoAcrBeH noceB or n}1Meq (Triticum monococum)



oTrnexqaH B ycnoBilF Ha oilonorrqHo 3eMeAenti|e. e h 3aAaL{ilTe ca ToL{Ho npeqh3rpaHr
B Haqanoro Ha u3cnegBaHero. 3a nocrvfaHe Ha Llenra ca na6enA3aHV oceM 3aAattil,
Ko1,1To Hail-o6nlo BKflroqBar: onpeAenFHe Ha Bb3MoxHocrhre Ha npilnoxeHile Ha

AucraHqnoHHr4Te Mero.qil npn 6ronoril,{rloro 3eMegenne; npoBex(AaHe Ha

Ar4craHqiloHeH MoHr4TopilHr no cnbrHHKoBV AaHHvt or Sentinel - 2 vt 6egnnnoren
nerarefleH anapar (EnA) na OnonorilqHo none or nnMeq e us6paHn BereralliloHHl4

$asr; feHepupaHe Ha BereraqnoHHr4 l4HAeKcu no cnbrHr4KoBu n 6114 rso6paxeHnn;
cu6npaHe Ha Ha3eMHn npo6n 3a eepuSnxaqrn Ha ilHAeKcHnre nao6paxenun;
ycTaHoBeBaHe Ha KopenaqiloHHnTe 3aBncrMocTl4 MexAy TFX il noKa3aTenil,
xapaKTeph3ilpaulH noceBa oT nuMeLl; cbcTaBFHe Ha KapTLl Ha pa3npeAeneHyre Ha

BereralluoHHr4 r4HAeKcn Ha nonero or 6ilonoril,.reH nilMell 3a SeHonornvnn $asn
6parene, BpereHeHe il MneqHa 3pnnocr.

lzlacnegaaHn+Ta ca nocrpoeHh raKa, qe Aa ce nocrilrnar neo6xoAt4MilTe pelueHilfl
Ha 3anoxeHhre B Ailcepraqv+ra 3aAaqn. 3a peureHhe Ha re3n 3aAaLril e onpe4eneH
TecroB14 parZoH 6ronoril.{Ho ceprnQuqilpaHo npoil3BoAcrBeHo nofle 3acero c
KylrTypaTa nilMeq r Ha Hero e npoBeAeH 3anoxeHnF HayqeH eKcnepnMeHT.

Fcno ca pa3nrcaHil Mero4ilTe 3a cu6npane n o6pa6orxa Ha Ha3eMHn iqaHHn,
Mero4ilTe 3a crarucl4qecKLr alanv3, l-hC ueroAilTe v Ancrail-lt4oHHilTe Mero4il Ha
n3cneABaHe.

Onucann ca AaHHHTe, nonyqeHil or Ha3eMHnre il3MepBaHuf, w Attcrafl.lt4oHHnre
AaHHLr, noflyLreHu or cnbrHl4ra Sentinel2 u ot 6esnnnoreH flerareneH anapar (EflA)
WingtraOne c MynrncneKrpanHa KaMepa MicaSense RedEdge-MX r,r RGB KaMepa
Canon. flracranqraoHHnre AaHHh He yvacrBar npffKo, a no rFX ca il3qilcneHil
BereraqiloHHl4 l4HAeKcn, Kol4TO yqacTBar 3aeAHo c Ha3eMHilTe AaHHh B CTarilCTt4qeCKilTe
aHanv3v.

,[erafinno ca onilcaHh ycnoBilflTa Ha npoBe4qaHe Ha eKcnepilMeHTa u
arpoKnilMarul{HilTe xapaKTepilcrtARtA Ha pailona (xnuuamoepaMa, xudpoepaua,
duaepaua ua o6naquu, cltbHqeeu u eafloKHume duu, duaepaua Ha MaKcuMaflHume
meMnepamypu, duaepaMu Ha eoduwua npoMnHa Ha meMnepamypama u eanelKume u
noqeeHume pasnuuun).

3) 3navuutocr 14 y6e4rarenHocr Ha nonyr{eHure pe3ynrarr, hHTepnperaqxh h
u3BOA14

OcHoeHara pa6ora il nonyveHilTe pe3ynrarn ca npeAcraBeHil B vacrra ,,Pesynrarur
n oocuxAaHe".

,Qucepranrbr npaBil aHanv3 Ha pe3ynrarnre or noKa3areflhre, xapaKTepil3ilpaulil
Ha3eMHilTe AaHHn Ha noceB or nilMeq, 6vonorn'{Ho npo[3BopcrBo. B ra6nr.{eH BnA ca
npeAcraBeHn AaHHV n 3a HaflilqHara cBexa, cyxa 6noMaca u 6poit t4 Br4coquHa Ha
pacreHilnra n 6pota Ha nneBeflilTe B noceBa 3a pa3nrqHilTe Sasr,r Ha pa3BilTue.
flpocne4eHV ca crofinocrnre Ha BereraqiloHHt4RT t4HAeKc NDVI.

AnanusupaHu ca noKa3arenilTe Ha,qo6raea (6pora 3bpHa B Knaca n rerno Ha 3bpHoro
a xnaca). YcraHoeeHo e, qe nonyqeHilFT Ao6ile r crofiHocrnre Ha efleMeHTilTe Ha
npoAyl{Tt4BHocrra cnegBar ycraHoBeHilTe pa3nv'vn+ npe3 Sasrre Ha pa3Burue or
6parene Ao MneL{Ha 3pnnocr. CrarncrilLrecKara o6pa6orra Ha ,qaHHilTe AoKasda, qe
cbt{ecrByBar pa3nnquflTa B noceBa. Toea AaBa Bb3MoxHocr Aa ce norbpcu Bpb3Kara
MexAy BereralluoHHl4 t4HAeKcu, vt ctoiaHocrilTe Ha Ha3eMHara Maca.



KanxynnpaHn ca 35 6pon ilHAeKcil no nsobpaxeHuf,Ta noflyqeHr or 6esnunorex
J'rerareneH anapar (npoH). Hauepenu ca KopenaqnoHHr4 3aBilcr4Mocrn Mex1qy rtx tA

pa3nnqHn noKa3aren14, xapaKTepu3ilpaulLr noceBa npe3 pa3flrqHnre SeHo$aen,
BKnrcqurenHo Lt eneMeHril Ha npoflyKTr4BHocrra n po6uaa fta6nn4u 8-11). YcraHoaeHo
e, qe rpilHagecer or r43cneABaawe BV1 ca B cpeAHa n cr4nHa KopenaqiloHHa Bpb3Ka c
noKa3arer'rure oxapaKrepn3r4par4n noceBa or nnMeq (ra6n.12.). OnpeAer'reHil ca B7l c
nail-cnnaa nofloxurenHa v orpr4qarenHa KopenaqhoHHa Bpb3Ka c go6rea. HanpaaeH e
aHann3 v cbnocraBKa Ha KopeflaqnoHHnre 3aBncilMocrr4 Ha BIA c arperhpaHil (Ao
nilKcen c rofleMnHa 1 m Ha 1 m) iqaHHvr or 3acHerilTe rao6paxennn c ApoH.
OnpegeneHn ca 7 BIA (GLAI, GLl, GRVI, NGRDI, RGBVI, NDVI_RE u VARI.), nara-
noAXoAFr{v 3a nporHo3upaHe Ha go6r,rea. Karo KpaeH npoAyKT ca HanpaBeHil
KaprocxeMn Ha pa3npe4efleHilero Ha Blzl, reHepnpaHtA or EflA (ApoH) B pa3flhr{Hilre

$enoQasr.

[o6po BneqarneHile npaBh cl4HxpoHHoro n3non3BaHero Ha AaHHvt or cnbrHilKa
Sentinel-2, no nporpaMara ,,KonepHrx" Ha Eaponeilcxr,rR cbro3. f1o rso6paxeHilF Ha

Sentinel-2 ca reHephpaHil 17 aeretal-l4oHHLr 14H,qeKca. Or rflx, MexAy 9 u 14 ca B cilnHa
nonoxnrenHa Kopenal|t A cbc cBexoro t4 cyxo Terflo Ha pacTeBnflra il cBexoro 14 cyxo
Terno Ha o6ulara 3eneHa Maca 3a pa3nrqHhre Seno$aeu. flo orHor.l.teHile Ha

eneMeHTvrre Ha nporqyKTl4BHocrra il nporHo3ilpaHe Ha go6raa 6 or B1/ noKa3Bar BilcoKa
KopenaqiloHHa 3aBilcr4Mocr - SR, OSAVI, GDVI, EVI , EVl2 u DVl.

Toea noKa3Ba, qe il3no.n3BaHero Ha BU, reHepr4paHn or AaHHU nonyqeHu or
cnbrHilKa Sentinel-2, Morar ycnellHo Aa onhuJar cbcronHnero Ha noceBa or flilMeq
orrne4aH B ycJ'roBr4era Ha 6nonorr,{Fro 3eMeAenile tA efleMeHTilTe Ha Ao6rea B

pa3nul{Ht4Te Sasn or pa3Brruero My.

Cnegear-r-lara crbnKa Ha aHann3npaHe Ha ,qaHHilTe e il3BbptuBaHe Ha perpeciloHeH n
npocrpaHcrBeH aHanil3 Ha Ha3eMHilre AaHHU il AaHHr4Te or SIIA ra Sentinel-2 sa Aa ce
onpe4enet BIA c Hafi-ailcoKa il 3HaqnMa crarilcrr4r.recKa KopenaWA, xofiro 4a 6u4ar
il3non3BaHH 3a cb3AaBaHero na nrneilnil perpecnoHHkr Mo4enil c Ha3eMHnre AaHHu.

flpe4craaeHn ca nonyl{eHnre pe3ynrarv B ta6nn4w fta6n.29-33) m rpa$rarra (Srar.
18-46). Hanpaeenh ca npocrpaHcrBeHilre Moflenr (Qmr. 47- 52) Ha Hafi-no4xoAflu-lilre
BefeTaqiloH H14 14 HAeKCn.

B qacrra ,,V13BoprA" ca cilcreMarv3npaHn pe3yr'rrarilTe il ca HanpaBeHu n3BoALl or
qflflocrHoTo l43cnefqBaHe, cBbp3aHn c pe3yflTaTn or MorqenHpaHe Ha Ha3eMHnTe AaHHyl,
KopeflallhoHH[Te 3aBilcHMOCrtA V perpecnoHHo MoAenrpaHe Me)(qy Ha3eMHh AaHHtA n
reHepilpaHil BereraqiloHHr4 vnpexiw or 6egnnnoreH nerareneH anapar n or cnbrHilKa
Sentinel -2 no orHoueHre Ha pa3nhqHnre noKa3arenn, xapaKTepn3hpau-Iil noceBa npe3
pa3n[L{Hr4Te $eno$a3n, BKnpq]4TenHo fi eneMeHTu Ha npoAyKTr4BHocrta v go6uaa.

Toaa AaBa ocHoBaHile, Ha 6aeata na BlA, KaKTo or Sentinel-2 taxa u or 614, Aa ce
onpeAenu cbcroflHr4ero Ha noceBa u po6naa.

l-fpnnaranero H ycbBbp[ueHcrBaHero Ha re3u Mero4r4Kr4 o6orarsear 3HaHnATa n
onilTa na MeneH t{aHea il npeAcraBfleBar o6pasoearefleH npuHoc.



4) Ilpunocl,r Ha AtacepralllroHHr,rf, TpyA

flpeAcraeenn ca qernpil ocHoBHt4 HayqHLt il HayqHo-npunoxHH npuHocv Ha

AilcepraLlvoHHt fl rpyg. flprrrHocnre ca n3llnflo no reMara Ha AilcepralliloHHl4n Tpy,q h ca
pe3ynTaT oT n3nbnHeHileTo Ha 3afloxeHaTa Llen v 3aqaev.

f'lpraervrarvr npilHocr4Te Ha AoKTopaHT MnneH 9aHee Karo u3llnno HeroBu 14 B pe3yflTar
or r43 Bbp llleHara pa6ora no,qncepra LliloH H r4fl TpyA.

Oqexxa na ny6nrKaqnhre no Aucepraqxera

flpegcraaenn ca rpu ny6nuxa4uvt no reMara Ha Eilcepraqvi+Ta, B Kor4To ca
npegcraBeHu pe3ynrarn or ta3cne4BaHero, EgHara e AoKflag u ny6nvRaqtAA e c6opnux
or xonQepeHLl4n " Space, Ecology, Safety' 2020 " npoaegeHa B rp. Co$rn. Bropara e
crarn+ e B cnncaHue ,,Journal of the Bulgarian Geographical Society", a rperara e
npilera 3a neqar B cnilcaHne ,,Geography, Environment, Sustainability", Ha Bcilt{Kr4

ny6nnraqnn MeneH LlaHea e nbpBkr aBrop.

S.Oqenxa Ha aBrope$epara

Aarope$eparbr e c o6eu 52 upanuqr. Tofi npe,qcraBflFBa KparKo l43floxeHile Ha

ocHoBHilTe MoMeHTH Ha AilcepraLlv+Ta. Crpyrrypara My cborBercrBa Ha

AilcepraLliloHeH rpyA

He cbM sa6enssan nnarilarcrBo cbrnacHo Lrfl. 4 an. 11na 3PACPE B

Ancepra q voHHtAfl rpyA, a aropeSe par a v ny6n n ra qu hre no Ailcepra q tAf,T a.

6.CueMecrx n ny6n nKaqlrx

lAttatq ABe cbBMecrHH, npileru 3a neqar, ny6nnraqnr c AncepraHTa. He cbM
cBbp3aHo nuqe c Hero no cMvrcbfla Ha naparpaS $ 1 or,QonunurrenHilTe pasnope46ra
Ha 3PACPE.

7. l-l penoplnn u ga6enexn

Karo nponycK B Encepraqn+Ta Mora Aa n3TbKHa HnKonKo MoMeHTa:

Crpyrrypara Ha AilcepraqvoHHtA+ rpy4 e ne6anaHcnpaHa. Bne.{arneFtile npaBil
npeKaneHo Abnrn+ Yeog - 26 crp., B xofiro ca BKnroveHn aKryanHocrra, qennre Ha

[3cfleABaHero il nocraBeHrre 3agaqr, 3a cMerKa Ha 3aKflpqeHneto- 2 crpaHhqh.
flpenopuvBaM yBo4a Ea ce orAenLl or cbBpeMeHHoro cbcronHhe Ha npo6neMaruKara.

Ta6nnqa 1. n ta6nurp 2. ne ca q.vrnpaHil Hr4KbAe B TeKcra.

HailMeHoaaHvi+ra Ha cnexrpdnnnre KaHanil BbB Qopuynrare e ra6n.1 ne ca
yeAHaKBeHn (c rnaaHu 6yxan, c ManKil, c a6peeraarypa nnvi c KoHKperHa AbnxilHa Ha

aunnara).
f'lpe4nucreo 6il 6uno Aa ce Ao6aesr cneKTpar'rHVA AtAana3oH hnn cneKTpanHoro

HanMeHoBaHVe Ha KaHaflure Ha cnbrHnxa Sentinel2. 3a no necHo cbnocraBeHe c
KaHaflilre na 6flA (ApoH).



Sentinel-2 bands
Central wavelength

(pm)
Resolution

(m)

Bandl-Coastalaerosol
Band 2 Blue

Band 3 - Green

Band 4 - Red

Band 5 Vegetation red edge
Band 6 - Vegetation red edge
Sand 7 - Vegetation red edge
Sand 8 - NIR

Band 8A - Vegetation red
edge

Band9-Watervapour
Band 10 - SWiR - Cirrius

Band 1l - SW|R

Band 12 - SW|R

0.443

0.490
0.560
o.665
0.705

0.740
0.783

0.842
0 865

0,945
1.37s
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60
10

l0
l0
20
20
20
10
20

60
6,0

20
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HailMeHoaaHilero Ha ra1nwlilre ra6fl.7. e noA Ta6nilqara. Cuqo ce orHacfl 3a

HauMeHoBaHnero Ha Ta6n. 9., KoeTo 3arpyAHFBa npocneAflBaHeTo Ha Ta6n. 8 r ra6n.
9. nopagn roBa, qe ca ra Hf,KonKo crpaHuqil

flerengnre Ha KaprocxeMnre Ha pa3npe4eneHile Ha BU ca MHoro MaflKu t4 TpyAHo
qeraeMil (Snr. 18).

BereraqnoHHh hHAeKch (B1r1) n3no.n3BaHh c 5/lA AaHHh or ra6nilqa t. ca

pa3nvvTt| no 6poil (29 6p.) or re3[, u3non3BaH[ npn h3L{l4c.nflBaHe Ha

KopenaqLloHHrre 3aBhcl4Mocrvt B Ta6nv1v1 8,9,I0,11,I3,L4,15,16 xl4ero ca 35 Ha

6poil.
B nnxor or ra6nnl{hre noApeA6ara Ha Bl4 ce pa3nhqaBa or Apyrvre n roBa

3arpyAHnBa aHann3hpaHero Ha AaHHhre (Hanp. ra6/l. to n It - c ra6n. 13).

He achqxh BereraL{uoHHu hHAeKch Qnryprpar B cnhcbKa cbc cbKpaqeHVrra,Te
ca roqHo roBa - a6peerarypr.

Karo npenopbna 6vx npeAnoxnn Aa ce crcreMarv3vpar HannqHnre n Ao5aBnr
Apyrv Blz1, xaro ce AeohHrpa rRXHoro nphnoxeHre npv v3cneABaHe Ha oKo.nHara

cpeAa. Toaa 6n 6uno
%3Cn eABa HV'|A Ha 3e nnnra.

Ao6po noMara,flo B cQepara Ha ArcraH\ttoHHhre

3axnpqenne
HesasrclrMo or HanpaBeHlrre 3a6enexKn, AhcepraqroHHr4e rpyA Ha

AoKTopaHT MxneH 9axee orroBape Ha u3ncKBaHuATa n e Ahcepra6ranen. Tofi
npeAGTaBreBa qeflocrHo 3aBrpuJeHo HayqHo r3cneABaHe. llocrurrarlTe
pe3ynTaTh yl npllHOGl,l l,lMaT KaKTO TeOpeTlqHO, TaKa ll npylnO}KHO 3HaqeHyle 3a
vf3non3BaHero Ha AlrcraHquoHHl,r MeToAn u fvlc nplr x3cneABaHeTo Ha noceB or
nlrMeq B ycnoBne Ha 6lronorl,|rrHo npo[3BoAcrBo.

Ha 6asara Ha ropelr3n6xeHoro ule rnacyBaM ,3A" npncbx4aHe Ha

o6pa3oBarerHara h HayqHa creneH ,,AOKTOP" Ha 4oKTopaHT Mar. MuneH LlaHeB B

o6nacr Ha Bheule o6pa3oBaHxe 4. llpupodnu HayKat, MameMamuKa u
uH$opMamuKa, npo$eclroHanHo HanpaBneHue 4.4. Hayxu 3a 3eMsma, HayqHa
cneqnanHocr ,,AttcmaHq,uoHHu ugcnedeanun Ha 3eMilma u nnaHemume ".

Co$rn, 9.10.2022 r.


