
PETIf'IJ3Wfl,
Br,pxy

Alrcepraul{oHeH TpyA 3anpr4[o6r4BaHe Ha o6pasorareJtHaraprHayqna crerreH ttr{omroptt,

cbfJracHo 3anoBeA Ng 82 or 06,08.2025r sa cbcraB Ha HayqHo Niypv Ha Ar4peKropaHaI4I<LIT

npa FAH rr nporoKon naHayuHoro )r(yprr i\bl or 02I.08.2025r.

Anrop Ha AuceprarJnoHHvrfl rpyA : Enr4q a flumurpon a Ysynon a

Teua Ha AI4cepTauI{oHHI4.fl rpyl: ((tr[:cJreABaHe Ha rpaAcmara 3eJreHr{Ha n yp6aHrr3r{paHu

TepHTOpuU II aHTpOIOT€HHOTO B.JJ|d.[IJI/9 BT,pxy Het{ qp€3 A€pOKOCMI{IIOCKId l.exu0Jt0]lttu"

no npo$ecuoHanuo Ha[paBJreHHe 4,4, Hayrr.r ga 3eM_flTa", HayrrHa cnequanHocT

,[u ct autluo H H rr rr3 c Jr e AB aHVfl H a 3 e M_{ra r4 rrJr aH gf r4Te" .

PerleH:eHr: npotp. A-p r{mK. HuxolaBzqee Koren, AoKTop HaHayK,rre,

Co$zx-1408, yl. Ealrua, 38, nx.A, an.4

1. ArcryanHocr Ha pa:pa6oru aHrls B AuceprarluoHHuq rpya npo6JreM B Hayqnro rr

HayqHo-IIpr{Jro}r(Ho oTHorxeHrre:

Axryalnocrra Ha TeMara e 6escnopua,3arqoro Ha cefarxHvrfl eran or pd3nurraero Ha

MOHI{TOpI4H|a 3a CT,CTOtHZero Ha 3eMHrrre peoypcu 14. cneur4aJrHo, Ha fpaAcKHTe 3eJreHr{

IInoulI4 qp€ KocMt4qecKrr Ir Ha3eMHr4 cpe,qcrBa, ca HyIKHH Sopunpaua MeroAonorvtfl Lt crunKrr

3a oueHKa Ha cbcTorHrreTo rrM, KoeTo ce npeAnafa B Ar4cepTa\HflTa.

fpa4cxnre 3eJIeHIl rl.llorqz vrpaflT KJrroqoBa poJrr 3a perynr4paHe Ha Mr4KpoKJrHMara,

lpeqrrcTBaHe Ha Bb3Ayxa, cbxpaHrBaHe Ha 6uopa:Hoo6pasuero. Hanuquero r4 paBHoMepnoTo

pa3npeAeneHl4e Ha 3eJIeHH npocTpaHcrBa B paMKrrre Ha fpaAa nprKo BJlr4flAT B'bpxy

o6qecrnoro. Ctnpenaeunare carerrvrHrt rexHoJrorrzr4 vt feorpaQcrz anrfopvraurzoHHz

cr{creMrr (GIS), cL,qeraHrr cbc cIIeKTp arna RlrackrQzraqux c o6yveHae , 6asdparta Ha 3HaHHfl,

npeAocraBtr Bb3Mox(Hocr 3a paspa6ornaHe Ha HHoBarrrBHr4 rrHcrpyMeHTr4 3a rrpocrpaHcrBeH

I4 BpeMeBrr MoHlrropaHr, Koz.To Aa iloAnoMorHar ycrofiulrnoro pa3Br,rrne Ha fpaAcKura cpe1a.

2. UocraseHa ocHoBHa rleJr v 3ailaqva

OcuosHa IIeJI Ha AI4cepraIII4oHHr.r-fl TpyA e ra ae paspa6otu. npuno)Krr Lr Banu1r4pa

I4HTefprrpaHa MeroAI4Ka 3a MHOfOfO,4r4rrreH MoHr4ToprTHf rr aHa[rv3 Ha rpaAcKrrre 3eJreHr4

rnouu 3a TepaTopvflTa Ha rp. Co$zx.

llocraeeuu ca o6o6qeHo or MeHe, 3a perxaBaHe cJreAHr4Te ga/.a'kr. ; i'

,/s8 6'.

,49, 09, Aa:lo



1. I4s6op or careJlI4ruu uso6paxceHu.f, or Sentinel-2 (Level-2A) , perurcrpr4paHu B

repLroAa 2016-2023 r,, B ycJIoBLrfl,Ha MaKcr4MaJrHaBererar\rrfl.LrMarrKa lo o6eu o6ra.rHocr;

2. I4s6op Ha IroAXoAflilI MeroA Bb3 ocHoBa Ha KoJrr4qecrBeHr4 noKa3areJirr 3a

roqHocr HarpLr aJIropLITbMa sa xracusuKaL\Hfl c o6yuenae Ha 3eMHoro norpzriae - Spectral

Angle Mapper (SAM), Maximum Likelihood (Mlike) n Minimum Distance (MD,

3, I'Is6op Ha aJIropI4TbM KbM BcrKo raso6pancenr4e or c:.;31a1leHLrfl. na6op npz

I43 noJI3B aHe Ha r4AeHTr4qHa xraclr$uKaqr4or{Ha cxeMa;

4. llpruox<enue Ha npocrpaHcrBeHa rfulrpaqua qpes ClC-lracxa Bbpxy

iloIyrIeHI4Te AaHHrr C qen I43KJrrOqBaHe Ha r4HAycrp:/la|rHn 3oHr4, nbTlrrua v Ap.v Hacor{Bar{e Ha

aHarrvs a rcua Syuxqrro HaJrHo 3 Haqr4Mara 3 eJTeHa raHSp acrpyKTyp a;

5. KorlrqecrseH aHanu3 Ha rr4rroBere 3eMHo noKpr4Tr4e (seleuuua, 3acrpornaHe,

roqBa, BoAa) 3a Aa ce rpaHc$oprrar4par pe3ynrarr,rre or nrrKceJrHu crofiuocra B nJrorqu (krn,).

6, @oprraynupaHe Ha o6o6rqeHlr u3Bo1u orHocHo reHAeHrIr4HTe B cbcroflluero LI

pa3Bl4Tliero Ha rpaAcKlrre 3eJreHr.r nnoulr4 n Corpua 3a pa3rJrer(raHkrfl. nepr4oA, orHocHo

eSerrr'lnuocrra, ycrofiuznocrra v rrprrJro)Kr,rMocrra Ha rrpeAJro)KeHara MeroAraKzt 3a

MoHrrropaHr ua yp 6 aH kr3vp aHa cpeAa.

3" Crenen Ha rIo3HaBaHe cbcroqHnero Ha npo6reMa rr rBopqecKa

kr HTep rrp eTarluq H a JrrrTep aTypHr{fl MaTeprr aJr :

flperrre4tr Ha cnrlcbKa Ha I43noJr3B ilHara ilvrepurypa, BKruorrBarla 1 I 1 sarraBu.tr, or

KoI4To 7 vaxvpulaqa, noKa3Ba, qe AucepraHTKara no3HaBa KoHrlenryanHz paspa6orrcu n

o6lacrra ua o6pa6orKara Ha AaHHLT or MoFrr4Topr{Hf Ha 3eMHr{Te pecypcrz, or Kaprorp a$una

H Ap, TaKI4Ba. B cnuc'rKa c IlarupaHvrvMeHa ca BKJrroLreHu u paspa6orKrr Ha Apyru yqeHu or
I{RI4T nB'strapvrx.

4. CrornercrBlle ua us6pauara MeroAHKa Ha H3cJreABaHe c rrocraBeHr{Te qe.rr H

3aAaqu Ha AncepTaquoHHuq TpyA:

O6exr Ha paspa6oTKara ca rpa1crrvrre 3eJreHr{ n,rrorrla Ha rpa1 Cofrru B paMKr4Te Ha

yp6auvsupaHara Hepl4Topt4:t, Koprro ca noAno)KeHrr Ha HHTeH3HBHT{ yp6anuc-ruuuvt

ar:4eficrsnx.

B 4lrcepralJvlflTa He ce npeAcraBq caMo eAHa MeroArrKa Ha r43cJreABaHe, a ce pa3lrr4Ba

MeroAoJlofkrflTa Ha I43rIoJBBaHero Ha pa3HopoAHr4 cpeAcrBa 3a rSMepBaHe, Ha6moAeHHe H

perr4cTpauu.fl Ha Tepr4Toprru n paMKl{Te Ha CoQux, Koero a3 noAKpenrM.



Hacro.flLlloTo IBcneABaHe npunafa vHTefpupaH MeroArzrreH noAXoA, ocHoBa.F{ Ha

I43nOJI3BaHerO Ha MynracneKTpanHH AAHHLT OT AITCTaHTITIOHHLL rr3CneABaHZq, BKJITOqITTeJTHO

reouuSopnralllroHHl4 TexHoJlorr4u, qer-f,trlo aHalrur3 Ha BpeMeB ara AvrHaMuKa Ha 3eJreHara

nnQpacrpyKrypa n yp6annsLrpaHa cpe1a. B ocuonara Ha aHaurv3a ca Mynrr4cneKrpanHu

Qare[Ivl-tHu I43oOpDKeHr4fl, or MucLrflTa Sentinel-2, u3SpaHu no cJreAHr.rre ABa Kpr4Tepr4q:

BeferaIII4oHeH IIIIK HA pllTrrrerHoo'r*fa (rOnra-anrycr) u o6raqHo noKpr{Tr4e (no-nralro or

I0%). flpocrpaucrBeHlltr o6xsar Ha r43crreABaHero e 4e$zuupau qpe3 o$u1uaruana

crpol4TenHa rpaHnr\a Ha rpaA Co$ut, Ha ocHoBara Ha AoKyMeHTarIr4q, npeAocraBeHa or

Croluqua o6rqzna. Tasn rpanwla e rr3noJr3BaHa Karo npocrpaHcrBeHa MacKa, no3BoJrrBarqa

xrracz$zxa\r4flTa Aa ce cbcpeAoToqn B:bpxy peanHo 3acrpoeHure z Syniqnona.hno cBbp3aHr4

TeprzToprrr4.

flpe4loxeHara MeroAoJIorHt IreJrr4 Aa orroBopa Ha aKTyanHara Hy>Kra or crrcreMeH

MOHI{TOpI4Hr Ha fpa,4cKara eKoJrofrrqHa cpe4a, Karo r{3non3Ba AoKasaHr.{ TexHoJrofr4rrHr4

pelxeHl4t v a4AnruBHrj AHAITUITLLrIHU TexHuKV 3A npocneArBaHe Ha npocTpaHcTBeHo-Bpet\4eBu

I{3MeHeHI'It B oKoJTHara cpeAa. ,{ecepranrrcara o6plrqa oco6euo BHrrN4aHr{e Ha rroJryqaBaHeTc;

Ha HaAe)KAHH CUTgTLITHIl4 AArrHr4 KOerO npeAcraBJrrBa ocHoBonoJraratq eran npr4 oueHKara Ha

rp aAcKrrTe 3eJreHV nJrorrlr4,

Karo ocHoBeH LT3TO.IHHK B Hacrotlrloro Lr3creArage' 'ca " H3roJI3BaHI{

MyJITI{cneKTpaIrHLr llso6paxreHru or Sentinel 2, Korrro npeAocraB-flT cr4creMarr4rrHr4 rI

Ielafrtuu [pocrpaHcrBeHrr AaHHI{ 3a 3eMHoro noKpr4Tr4e c BrrcoKa roqHocr, Koero rur rrpaBtr

noAXoArrrIH sa yp6aurEs vp aHLl cp eAV.

,{ucepraurrara npaBu I43Bo.q, qe 3a pen4crpr4paHero Ha 3eJreHr{Te rrJroulr4,

KoJll{qecrBeHara IrM oueHKa 14 qecrorar a Ha perurcTparJufl e nafi-yaarrHo Aa ce r43noJr3Bar

IAHHId 3a OnTrrqHrlTe xapaKTepvcTl}dlKr4 Ha CqeAUTA.

3a uelra Ha Hacrotuloro rccneABaHe Ysynona crr e nocraBLrra 
??Aaua 

ril ce

lpocneAl{ Av:aav.vKura Ha 3eneHrrre [Jrour{ n yp6anusvtpaHara cpe.qa, Karo aHaJruI3b.T ce

6asvpa Ha a3IIoJI3BaHero Ha c[t,rHt4 KoBrr AaHHr{ , raHHr4 or 6esnurorHr4 Jrerare JrHu anaparu u

oT Ha3eMHu noprarr4BHl{ rBMepBaTeJrHr4 ycrpofrcrna v cvcreMvr, B pa3rvrqHr4 cneKTpaJrHr4

Ar4ana3oHu, c IIOJI o6erurnna oIIeHKa Ha rz3N4eHeHvara B npocrpaHcrBeHo-BpeMeHeH acrreKT.

OqeHxnana noJIo)KHTeJIHo MeroAarrr{r4r rro,qxoA Ha YsyHona, 3arrloro rofi nogeo.nssa

Aa ce Harpynar 3HaHlrfl. 14 ofILlT B CbBMeCTFTOTO I43rrOJr3BaHe Ha KocMrrqecKr4Te TexHoJrorvipt tt

Ha3eMHr{Te AAHHL4, nonyqeHrr or arpo- u6noSvsnqHz in situ usnaepBaHufl..

5. Kparrca aHtJrvr',rqHa xaparcTeprrcrrrra Ha ArrceprarluoHHr.rq rpyA: '



flpuevtau, rle AacepTalluoHHrlflT TpyA e 4o6pe Harrvrca:a, pasBr4T e n yno4, Tpv rnaBu u

3aKJIIoqeHIre H orfoBapflHau3prcnBaHkrflTaHa 3aroga 3apa3Bkrrvre Ha aKaAeMzrq:n:afl. cr,cTaB B

P' Ernrapux vrfIpavuJIHHKa KbM Hero, KaKTo z ua llpanurHnKa na BAH 3a rrrcepra\ufl.3a

o6pasynare JrHa;ra u HayuHa creneH <,{orcrop>.

flrpna fJIaBa BKrIoqBa o6sop Ha cbBpeMeHHZTe reHAeHrlr{r4 s yp6anusarJlrflTa Ha

rpaAcKara cpeAa, BKJIroaIIireJIHo Ha 3eneHr4Te fi nnorqu. Yp6auusa4lrflTa e MHofocrpaHeH

fipOuec, BKJII0qBaIII TepI,ITopvaJrHr4, r4KoHoMr,rqecKr4, corlr4anHu 14 KyJrrypHra rpaHc$opMauvr4

B cpeAara. B Kpat Ha rlbpBa rJIaBa ce rr3Ben(Aa rlenra na paspa6orKara vr 3a1a-vivre,

ueo6xoAnirnl4 3a pelxaBaHero, c Koero Aa ce nocrr,rfHe uenra Ha lalcJre.qBaHero. ''l

,,{lrcepraHrKara roArlepraBa lrH@opvraqrroHHara AocroBepHocr r4 rrpocrpaHcrBeHr{rr

o6xsar Ha na6moAaBaHI,ITe o6exru B Tepr{ToptrarrHara o6qnocr ua Co$zx u ueo6xoAprMrrre

cpeAcTBa sa ronyqaBaHe Ha rrpocTpaHcTBeHr,r AaHHl/l.

B rcpa.a Ha rJlaBara rs o6ocuoBaBa rlenra Ha paspa6orKara u tfoprraynrzpa 6 sagauu,

KOI{TO CA s.CHLr IZ KOHKperHu u vBn'b,IrHeHrrero Ha Korrro or{aKBaHo u{e AoBeAe Io ycneufir'a

paspa6orxa Ha reMara.

Bln nropa fnaBa Ha AvrceprarJLrflTa,,,Meroqr.tra Ha r43cneABaHeTo" ce o6oononasa

npunafaHeTo Ha lrHTerplIpal{ [o.4xo.4, ocHoBaH Ha H3nOJr3BaHerO Ha MyJrrrrcneKTpaJrHz AaHHr4

or AI'IcraHIruoHHrr LlgcrerBaHvrfl, reouu(popnaaqrroHHrz rexHoJrofr4rr, qenqrq aHalru3 Ha

BpeMeBara AuHaMnKa Ha 3e.rreHara vrn$pacrpyKTypa s yp6anusvpaHa cpeAa. B ocnoeara Ha

aHaJrv3a ca MyJITHcrreKTpanHrr curelrlrrnn nso6paxeuvrfl, or r,r^vrcvflTa Sentinel-2, vs6pauu no

cne.qHl{Te ABa KpHTepHfl 
- 

BeferarluoHeH nrrK Ha pacrr4Te,rrHocrra (rorrz-anrycr) u o6lauuo

noKpr{Tae (no-naanxo or 10Yo) 
- 3a Bc-flKa foArrHa B neprroAa 2016-2023 |

llolyuananero Ha I{aAe}I(AHLr carerurHu naHHvt or ArrcraHulroHHt4 H3areliBaHufl.

rlpeAcraBntBa ocHoBononal'aur eran nprr orleHKara Ha rpaAcKr4Te 3eneHu nhorqz. Karo

ocHoBeH I43TOqHI4K B HaCTOTTTIOTO r43CJre,4BaHe ca H3nOJr3BaHH MyJrrr.rcneKTpanHr{

a:o6paxeukrfl, or Sentinel 2, xouro npeAoc'raB.f,T cr4creMaTnrrHvt H aeraitnuv npocrpaHcrBeHz

[aHHrl 34 3eMHOTO nOKpr{TIre c Br4COKa TOqHOCT, KOerO ru npaBH noAxo.4rtrlrr 3a

ypoaHlr3upaHu cpe4r4

,{ucepranrKara e H3noJI3BaHa anropr4Tbua SAM, rofiro npeAcraBnrBa Mero,{ sa

crleKTpanHa xlacufrzrayvtn, 6asupaH Ha :JHaHrrfl., r43noJrBarq cneKTpaJrHa 6rusoct Me)KAy

nI4KceJII4Te I4 npeABaprrreJrHo pbrrHo 4eQrauzpaHr{ eraJroHHr.r cneKTpt4, rr3BJreqeHr4 or Sentinel-

2. Yp6auusttpaHtTe 3eJIeEIId urorqu ([IGS) ca ocHoBeH KoMrroHeHT ' n: Hacro.sxloro

rr3cJIeABaHe ilopa4u rtxHara KJIrotIoBa Syrrxqrzn B ocnryprBaHero Ha eKocracreMHn yclryru,



BKTIOIII4TeIHO pefynl4paHe Ha Mr{KpOKJrr4Mara, KOeTO AOnpr4HaCr 3a yCTOfiqI{BOCTTa Ha

fpaAcKaTa cPela

MeroAuqecxu rpaBr,rJrHo ca us1panu o6exrv B rpaAcKara cpe.4a Ha Co$vx,

aepoKocMl4qecKlrre cpeAcrBa 3a perurcrpr4paHe Ha AaHH:z. u Ha AaHHu or 6esnpmorun

JIerareJIHId ar'aparvr (EnA) u repeHHr{ na6ruoAenns, Tesn n3TorrHnrln Muntrv.klr,npaT

BJII{flHvero ua cy6exrnnuu $arropn npr4 u3rorBrHero Ha nporHo3r4 3a cbcrorHr4ero Ha

3eJIeHI4Te nJIoIrI14. VsyHona KoHcrarrrpa, qe aepoKocMnqecKure MeroAr4, TexHrrqecKr.r

cpeAcTBa 14 TexHOJrOfvru LrMar nprKo oTHorxeHrre npu u3yLraBaHe Ha cbcTorHr{eTo Ha

oKoJIHara cPe!a u cueul4anHo 3a pa3BHTHero Ha re3r4 nnolqu. Tr npaBrr rr3BoA, qe

xona6unupaHero Ha AaHHlz or pa3Ju4rrHrr rBToqHr4rlr{ cr,rJrHo pa3LlLrpflBa Kpbra or AaHHrr,

Kor4To Morar Aa 6llal [oJre3Hrr 3a rlenrrre Fra r43cJreABaHero.

B rasu fJIaBa e npeAcraBeHa r43rroJr3BaHara MeroAr4xa sa a'6upaHe Ha AaHHr4 or

KocMuqecKHTe vr Ha3eMHr4 r43ToqHHLIr4, Koero 3a MeHe e nprzHoceH eJreMeHT tia

AucepTar\t4flTa.

,{ucepraurKara nocoqBa, qe pafioulr Ha rr3cJreABaHe e orpaHr4qeH B ,paMKi{Te Ha

oQuqualuara crpolrrenHa rpaHrrrla Ha rpa4 Co$vx, c o6qa nnorq npu6m.rcurelno 190 km2,

orpeAeneHa cT,rJracHo O6urlis ycrpoficrneH rrJraH (OyIX, 2019).

KnacllQuxarr4flTa Ha 3eMHoro noKprrrrre e rr3BbprueHa qpes aJrroprzrbMa SAM,

vz6pau nopaAl4 HefoBara ycrofiunnocr cnp-sMo Bapva\vLt B ocBereHocrra, croco6nocrra ruy

aa o6pa6orBa MyJTTI4cneKTpaJrHu AaHHrr 14 BucoKara roqHocr npr4 pa3rpalurraBa*p, Ha

KnacoBe c:bc cxoAHI4 orpalr{areJrHr4 xapaKrepr4cruKu. IIpeau [poqeca Ha rclacn$vtKa\vfl. e

npvnoxeHa [pocrpaHcrBeHa MacKa, 6azmpaua Ha ceJreKTrrpaHrr KlraaoBe or CLC, c qen

enr4MVHLrpaHe Ha repl4Topr{rr, KoHTo HflMar orHorrreHne ruv o6emr4Te Ha nscleAnase, Karo

I4HIyATpUAJTHH 3OHtr, TpaHcnopTHrz KoprrAopv kr llpyfu.

B rraea 3 ,,Pe3ylraru v aHalrvts Ha p€yJrrartrre or rz3cneABaHero" Hafi- nanpe4 e

npeAcTaBeHa xr.acuSuKalllrrrra Ha 3eMHolo noKpr4Tr4e. Tq e cBeAeHa Ao qerupu ocHOBHri

KJIaca: 3eJIeHIiHa, 3acTpo-flBaHe, rroqBa 14 B)Alr;a noBbpxHocru, 3a sceKr4 or re3rr xrracobe ca

v3qLrclreHlz uIouII4Te saerv or rrx, AnatmsupaHvrflT nepuoA or 2016 ao 2023 r. o6xnaula

eAHrr or nafi-LrHreusl4BHt{Te foAHHrr ua lpanc$opMarlrlf, Ha rpaAcKura cpe1a, xozro ca

6ewrcanu or Ar4Hav.LrqHo sacrpo;tBaHe, ttuua6uv nntppacrpyKTypHrr npoeKTr4, nrs4efiurnrax

Ha KJII4Mara B paMKHTe Ha rpala. [uceplanrKara e ns6pata BceKH nrrKceJr or careJrr,rrHo

zso6paxeuue c IIPC 10 m aa rpelcraBrrflBapeanHa nnorl or 100 m2. Tasv Bpb3Ka MexAy

6pox ua nrrKceJllrre z cborBercrBarrlara r4M nJrorl ro3Bor.sBa npeqr,I3Ho vI3qucileHr4e Ha



:1-

pa3Mepa Ha BceKrr KJIac 3eMHo noKplrrr,re, rrAeHTr4$r4rrr4paH rrpe3 Knacr4$urcaqnx. flo rosu

HAqLTH MOfaT IA Ce OLIeHrr v cpaB:HflBur rrpocTpaHcrBeHr.rTe xapaKTepvcTnKvr Ha

yplanusupanura cpe,ua 3a pa3nr4qHr ro1r4lru.

{zcepraHrKaTa rIpI4eMa, qe npr4 cnbrHrrKoBr4 AaHHLT 3a Aa 6:n.qe npocrpaHcrBeHo

pasiluLrvrv', o6extsr cneABa Aa 3aeMa roHe 3x3 nr4KceJra or raso6parenzero. Tosa

ofpaHuqeHr4e ce HaJrafa or $axra, qe eAnH LTIw ABa nr,rKceJra Morar ra 6.saat Bb3npr{err{

Karo cryqaeH ilIyM rznz 4e$enr. Tasu BpL3Ka MexAy 6pox na nr4KceJrrrre ra croinercrBarrlara

I4M nnOXI nO3BOJItBa npeqll3Ho v3ttvcreHl'de Ha pa3Mepa Ha BceKr4 Knac 3eMHo rroKpr4Tr4e,

u1eHuz$nqr4p aH rrp e3 xracusuxa rJuflT a.

,{ucepraurxara or6err3Ba, se Bb3 ocHoBa Ha noryqeHvre pffiyJrrarlr sa6ruoAas'aHvrre

npoUecu ua yp6anu3a\vs, AoBexAar Ao yBeJrr{qaBaHe nJroulr4Te Ha KJrac 3acrporBaHe. tlpes

2016r. re o6xnaqar oKoJro 80,2 uru. nr4r(ceJra (upv6nustrcenuo 8,02 km2), xaro lo2023 r.

Aocrl{rar 89,3 ulu. rII4KceJIa (= 8,93 km2), roero npeAcraBJrrBa orHocrzreJrHo yBervqeHne or
HaA ll% B paMKlrre Ha pil3fJle)K.4aHr.rr nepr4oA. Tasu reHAeHrlt4r cBr4AeTeJrcrBa 3a

nporpecl4Bua rpauc$opMallut Ha KJrac gereHuna,hoqBa B Knac 3acrpoflBaHe. Tona ce

pealrpr3lrpa. KaKTo qpe3 pa3rxupqBaHe Ha 3acTporBaHero, TaKa v qpe3 pa3BrrTHe Ha

TpaHcnoprHara v IrDKeHepHara uH$pacrpyKTypa, oco6euo n nepz$epHkrre rr npexo,{HrlTe

rpaAcKr4 3oHpr, KbAeTo ce HaSmoAaBa 3Harrr4TenHa rpaHcrpopvraurzx B 3eMerroJr3BaHero.

B saxlroqeHuero ca BKrloqenn o6ocsoBaHrr r43BoAz, ue rou6r4Hr{paHero Ha AaHFTH or
pa3JrLrrlHLr rBToqHaur4 cr{JrHo ptl3rxuprBa Kpbm or rBreHns, Kor4To Morar Aa 6'slalr-

r43CJIeABaHH C TtXHa nOMOtrI.

rl

6. Hayuull r{ HayqHo-[pnJrolnHrr rpr{Hocrr Ha ArrceprarruoHHrrq rpyA:

flo4Itpenxna QopnrynrzpaHI,ITe B ALroepra\rroHHur rpyA npr4Hoerr vt nppreMaM, qe're ce

orHactr Ao nonyqaBaHe Ha LIoBIT H noTBbplrAaBarlrr cbrr{ecrByBarqu $axrz vr AaHH:a, u t:tMar

3HarIeHI4e 3a aepoKocMrrqecKr4Te H3cJJeI.BZLHl/lfl r4 OKOIHUTA CpeAA KarO Ca C XapaKTep Ha

HayqHZ r4 HayqHo-npr4no)r(Hr4. O6o6qeHo or MeHe re ca.

HayvHu:

1. Cus4a4eHa e n npnfior+<eHa MeroAr{Ka 3a BpeMeBa oueHKa Ha rpaAcKr4 3eJreHZ

nnoull4 I4 3eMHo noKplrrve n yp6auvrsupaHa cpeAa,6asvpana Ha anfopr4Tbnaa Spectral Angle

Mapper Bbpxy MyJlrr{cneKrpartr zso6paxenuq or Sentinel-2 sa repnoAa 2016-2.023 r.



2. Paspa6oreu e oneparrrBeH aHaJrr4Tr4qeH nporoKoJr n QGIS, BKrrorrBall

zutacn|urc&lizx, crarl4crl4qecKa o6pa6orrca v Bu3yanvsarJtr4 c nprKo npr4no)KeHne B

y cro fi vunoro rp aAcKo rrJraHlrp aHe r4 MoHr4lop vHr a Ha rp alcKara cp e.qa.

Hay.tr o- n p r,rJr orKH rr :

3. l{snrprueHo e npocrpaHcrBeHo $ranrplrpaue rocpeAcrBoM MacKa, rr3BJreqeHa or

CLC, xoero eJIAMI4HI4pa HerrprrJrore{Mr4Te 3a H3cJreABaHero 3oHr4 B crporrreJrHaia rpaHraqa na

rPaa Co$zr (uanp. LrH[ycrpvaJlHrr, TpaHcrropTHrr, cMeTr{rqa r4 np.) r4 cbrrlo raKa rToBlrrrraBa

TeMarurrHara roqHocr Ha nocJreABax\ur, analrulc Ha p$yJrrarure or xlacz$urca\r4flTa.

4. MeroluKara e JIecHo Br'3rlpor.r3BoAr4Ma r{ Mo)Ke,ua 6r,qe [pr4no)KeHa 3a BceKrr fpaA

n Etlrapux ra EnponeficKldt cbro3, 6raro4apeHr{e Ha r,r3noJr3BaHero Ha ceo6o,qno Aocr-bnHa

AaHHr.r or pasnoo6pa3Hr4 n3TOrrHZUr4 n CO$'ryepHr4 npoAyKTr4 c orBopeH KoA.

7" IIperIeHKa Ha ny6;rurcaqr.ruTe rro AucepraquoHHvq rpyA:

3anosuax ce c ny6lzKarlzrrre no r(r4cepra\LrflTa, Kor{To ca 5 na 6pofr, ny6mrcysanu

ocHoBHo rlpe3 IOCJIeAHI4Te ner roAr{Hrz r{ ilpeAcraBrflBar rro cbqecrBo ocHoBHH MoMeril'r{ oT

pasp a6orxure rro Ancepra\LrflTa.

flpueruau, qe pe3ynrarl4Te, BKrror{eHu B Trx o6xsaqar ocHoBHH rracrv. Ha

Al4cepraqr{oHHl4.fl TpyA. Bczqru re ca BKrroqeHr4 n c6opnuqu or HarIvoHaJrHr4 Lt

MexAyHapoAHI4 HayqHlr ItoH$epenqzn ,,KocMoc, cr4rypHocr, eKoJroFHr" opfaHr43r4paHr.r or
Lluwury'ra 3a KocMI4qecKI4 l43cneABaH:afl. r4 TexHoJrorLru v ca rul:,1areHu n c6opnvqu. Tona e

ocHoBaHHe .4a ce nplreMe, qe Hayr{Hara o6qnocr no3HaBa r4 nplreMa peyJrrarr4Te o,r

p asp aOorKr4Te rro Ar{ceprarlu rra.

AnropeQeparlr orpirsrBa cbAblp)KaHZero

npuHocHr4Te fi eleuenrn

He clrra KoHcTarrrpan no 3aKoHoycraHoBeHur peA, cbrJracnoHr^.24,

HA AkrCepTArJLrflTA v noAr{epTaBa

ar.5 or 3PACPE,

rr Jr af v arcrB o e ny 6 n lm a\uur e u Arrc epr ar\Lnrr

H-q\aaNa o6utrz ny6ruraquu 14 yqacrufl, B cbBMecrHH npoeKTr4 c aBTopa Ha

.414CepTarlrrrTa.

8. Oqeuxa Ha crerleHTa Ha JrrrtrHoro yrracrue Ha ArrcepraHTa B rrplrHocure:

llpueuau, qe AlzcepraHTKara e yqacrBara aKTrzBHo n 4efinocrzre no paspa6orxure,

Koero ae Br4)KAa or ny6nurallurrre no Ancel)Tar\prtrra, B eAHa oT Kot4To rfl, e Ha nbpBo Mrcro,



B o6pasonareJlHo orHoxleHr4e EnwJa Ysynona e ycBor{Jra peArrua MeroAr4Ka Ha

pa3no3HaBaHe Ha 3eMHIr o6errn rro crrbrHrmonu uso6paxeHr{r, I4 Iro HaseMnn na6moAeHntrLI

u3MeprBaHplt 3a xapaKTepv3vrpaHe Ha 3erreHrrre nJrorqu Ha 3eMHHTe o6ercrn. OruuqHo ce e

npe4cTaBkrlra 14 B nJIaHyBaHZTe Ij3nrilLr ilO LTHI.LTBl.dAyA[HIdfl nJraH OT AOKTOpaHCKaTa

npofpaMa.

Enuua Vsynona e 3aBbprxr4na Marr4crbpcKa nporpaMa Ha VHranepcurera 3a

HaUI4crHaJIHo Lr cBeroBHo ro[aHcrBo. FeAones AoKTopaHT e 6vtra na klucruryrie 3a

KocMI4qecKI4 r{3cneABaHnfl, 11 TexHoJrorr{ra Marepzalrure no AoKToparTypura fi cl4rpxar
3anoBl9A 34 3ArVCBaHe B AOKTOpaHTypa, OTJTZTIHTT OUeHKr4 OT r43nr4THr{Te IpOTOKOJTU LI

3aIIOBT]4 3a oTqI4CJItBaHe OT,[OKTOpaHTypa C [paBO HA3ArJ]'uTa.

9. 3uaqurvlocr Id t43rloJr3BaHe rra p$yJrrarlrre oT ArrceprarluoHHrrs rpyA B

HayqHaTa u couualHaTa rrpaKTHKa:

HarpynaHatr onlrr B oueHKara Ha cn:L,THr{Konlr lrso6poKeHuq Ha 3eMHr4Te pecypcr4, B

pa3rlo:lHaBaHero Ha 3eJIeHr{Te nJrorrlr4 ua CoQu-a, KaKTo r{ oUeHKara Ha c'bcro*ir4ero Ha

ocHoBHI4 KoMnoHeHTI4 Ha oKoJrHara cpe4a rrpe3 rr3noJr3BaHe Ha fI4C rexno rorLrLlTe e noJle3en

3a HayKara I4 npaKTuKara. Tofi no3BoJrrBa r{a Ar4cepranTKara Aa npeAJro)Krr Ha eKcneprule nci

oKoJIHa cpeAa Aa r{3noJl3Ba;r AaHHvr u uso6paxeHhr. 3a B3eMaHe Ha BDKHT4 sa o6uecreoro

ynpaB rreHcKr4 perxeHr4q.

Or aHallasa Ha npzHOcI4Te no Auceprarlr4oHHr4r rpyA Moxre Aa ce HanpaBr4 r43BoA, rre

.{rrcepraHTKara e rlocrlrnraJra ueo6xo;lunaure p$ynrarr4 rt pemr{na gatraq:zne no

rvcep'rurJLtflTa u pertreHrrqla fi ular crofisocr s o6racrra ua o6pa6orxara Ha raH]Hvl

orcaTeJII4TI4 14 B eKoJlorusra. llocrr4rHaroro c Ar{ceprarlrrrra npeAcraBJuBa noJre3Ha crbnKa

3ayqacrr4ero HL{ n EnponeficKara nporpaMa 3a MoHr{TopLrHr Ha3ea4qra,,Konepuuxyc".

10. OqeHrca Ha cborBercrBrdero Ha aBTopeQepara c rr3ncKBale.taflTl3L

u3roTBqHeTo My:

llpouerox BHI4MareJrro anrope$epraLr npr4eMaM, .re rofi orpa3qBa KopeKTHo BcurrKrr

.l.acrv Ha Ar4cepra\vflTan raBa npeAcraBa 3ia cbulHocr-raHa pa^:pa6orxa.ra.



11, Muenuq, nperopblcu u 6elexrcra:

1. Cpetqat ce npaBorrrrcHr4 fpetrrKu B TeKcra Ha AvrceprarJurTa kr Ha

anrope$epara rz Hero -r,Hu rspasLr.

2. llpeuoptra', [uceprallzoHHr4rr rpyA e noJreseH Lr 3a npaKTlrKara Ha

oKoJIHara cpeAa, rr Alrceprar:nKara vrua KaqecrBa Aa craHe eKcnepr uo Enponeficxata

nporpaMa 3a MoHt4Topr4Hr Ha 3eM-flra KOIIEPHI,IKyC - n Aefiuocrzre 3a r43non3BaHe

Ha raHHu or Salaruzara tfpencxu carelrrtrzr,,CeurzHer" 3a ua6mo,qeHr4e Ha 3eMHr4Te

pecypcH.

12" 3arc;rroqeHre:

,{anau noJrozlurreJrHa orleHrca Ha p$yJrrarrrre or pa:pa6orrcara Ha

ArrceprarruoHHr.rq rpyA Ha E;ruqa ,{uvrurpona Y:yHona Ha reMa tt"[I3cleAnaHe Ha

fpaAcnara 3eJreHuHa n yp6auusvpaHr{ Teprrropnu n aHTpororeHHoro }rr["n"a Br,pxy

Her rlpe3 aeponocMuqecrcu rexHoJrorun" rro npo$ecnonaJrHo HarrpaBJreHr{e 4.4. Hayrcu

3a 3€,MflTatt, HayqHa c[equaJrHocr ,oflucrauqrroHHr,r u3creABaHuq Ha 3evrqra v

rlJraHerlrre". Teuaturcara Ha rpyAa e aKTyaJrHa, rofi e Harr[caH KarrecrBeHo c

AOCTA',T'bIIHO CTaTVCTITqeCKTT AaHHr,r u p$yJrTarp\ kr c [pr{HocHu eJreMeHTrr u 3aToBa

Karo roAnpertqM rpyaa rpeAJraraM ua IfayvHoro ,r(ypu 3a 3arrlnra Ha Arrceprarlusra,

Ha3HarreHo cbc 3arroBeA J\b 62 or 06,08.2025r Ha ,{upercropa HA flucrzryra sa

KocMnrrecKlr u3cJreAB al:an u rexHoJrorr,ru rrpu Er.rrrapcrara anaAer"" ,ru_tuyKare, Aa

npvcr,Alr Ha Eluqa [uuurpona Ysynona o6pasonareJrHara v HayrrHa crerreH

tt[orr:optt.
t

PeueHsellr. /a /
rpo$. A-p uruK. Hzrola Brqes Koten,

CoSrur Aoroop Ha HayKrrre


