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Bbpxy llr4cepraur4oHeH TpyA 3a npz4o6
,rI

Arrop Ha ArrceprarluoHHrq rpyA: Vlsa:nVI

Tepra Ha ArrceprarlnoHH[s rpyA: ,,2I3[or3B
3A aHAJrVr3 Ha OTAeJrHr4 XapaKTepr4cTvrKil Ha
zso6paNeHtr{:fi" B o6;racr Ha Er4crrre o6paso
nuQoprr,rarkrn:,a", npoSecuoHaJrHo HarrpaBJreHr4e 4.4. ,,HayKra sa 3euxra'f, HayqHa
CfICIII4ILIIHOCI,,IUCTAHIII4OHHI4 Tl3CJIEABAHVTfl,HA 3ENr-f,rA V TIAHETVTE"

I4grorsHr craHoBr{rqero: npo$. ATH rrHx.
)Kypr4 Ha ocHoBaHrre 3arroBel Ns 63119.06.20
KocMI4rIe c KI4 rr3 cJI e.u Bal:vIg. I4 TexH o Jr orzu - E

1. Anryannocr Ha paspa6orna

Telrara e r4uTepecHa v aKTyilrrHa, 3

MOHI4TOpI4H|a 3a cbcTo_f,HzeTo Ha 3eMHIITo
nJlouta qpe3 KocMI4qecKV 14 Ha3eMHr4 cpeAcrBa, ca Hy)rcHr4 SopnrzpaHa MeroAoJrorra,h ll crbrrKt4
3a oueHKa H& oT,cTo-f,Hl{eTo r4M. KoeTO Ce [peAJrafa B ArrcepTaIJLIflTa.

cbqeraHl4 cbc crIeKTpaJIHa KJraczQuraqur c o6yvenrze, 6azvpaua Ha 3HaHLrs.) rr
Bb3MO)KHOCT 3a pa3paoorBaHe Ha r,rHoBaTr4BHr4 r,rHCTpyMeHTrr 3a rrpocrpaHcrBeH r4 BpeMeBr4
MoHI4TopI4Hr, KoI4To Aa noA[oMofHar ycrotrvunoro pa3Br4Tr4e Ha rpaAcKara c

2. flocraseHrr ueJrr{ lr 3anaqrl

I{er rra paspa6orrara rro Ar4cepraur4oHHuq rpyA e [a ce paspalorvr,
oIIeHI4 aBTOMaTI43prpAHa MeTOAOnOrVrfr3a KOJrr4rreCTBeHa OTIeHKAIdApaCTIdTeJTHOT

WTIO)KV VI

rroKpr4Tr4e

IIOCTABI4JI

B )KI4JII{ilIHII rpaAcKv repl4Topr4vr qpe3 anur43 ua reopeQepvpaHvr MyJrrr{c[e HV VT

MyJITI4TeMnopaJIHI4 careJrr4THr4 raso6paxen[q Sentinel-2.3alarar4Te, Kor4To cr,r

AI4CepraHT6T' CA CJreAHr4Te: aHaJrr43 Ha cbrrlecrByBarrlr4 rroAxoAr4 3a
x.nacraQzrarJur 14 vHTepnperar\vx Ha aepoKocMrrqecKr4 zso6paxeHr4r, r43rronJnaHu npz
r43CJreABaHe frafpaAcKa cpeAa v pacTr4TenHo
Ir3rroJr3BaHe Ha MyJrrt4cleKTpanHr4 zso6pa
)Kr4nr4ulHr4 TepvTopr4r4 tr KoJrr4qecTBeHo orle
aranrapaHe Ha ry6ruuuo AocrbrreH o6y
xlaczQuxarlu Ha 3eMHo [oKprlTr4e or Sentin
v rrpoBepKa Ha vrs6parrvrn MoAen; z:6op
KOHBOJrrOqr4CfHHa HeBpOHHa N4pe)Ka 3A KJr

rpaHc@epHo o6yveuue; paspa6orrca Ha
careJrr4THr4Te zso6pa)KeHr4fl Ha KBaApar



KJIacI4$I4KaL\vfl Hare3l4 rloAo6racru rro KJracoBe 3eMHo rroKpr4Tr4e; pa:pa6orr<a Hp MeroA 3a
orAeJItHe Ha XI,IJII4ITIHI4Te repr4Topr4r4 14 3a vr3quqrrrBaHe Ha lpacrzreJrHoro rroKpr4Tue B T{x
upes NDVI.a nparono o[peAeJIflr'e;pa3pa6orrca r4 rrprrJio)KeHr4e Ha AorrbJrHr4TeJrqH MeroA 3a
TIPOCTPAHCT]BEHO YTOIIH'BAHE HA XI{JII4IIIHATA MACKA IIPE3 fPAAV KapTa Ha
3HarllrMocr; rIpI4Jro)KeHI4e rra [peAnoxeHr4Te MeroAr4 Bbpxy Mynrr4TeMrroparrHr{ Sentinel-2

flper-rIe4rr Ha crII4c6Ka Ha r43rroJr3BaH ura nrrrepffiypa, BKrroqBau a II3 sAr;ranux or
KoI4To 2 ua KI4pI4JII4IIa rIoKa3Ba, qe aBTopbr Ha 1vceprarlzrra rro3HaBa llnbro 4o6pe
KoHrlenryiur.rrrl paspa6orxz e o6racr-ra Ha
noKprlTr4e B )rcr4Jrr4rrlHr4 fpaAcr(r4 TeprrTopr4r4
o6yueHze, clleKrpturH Lr r4Hryencvr 14 Mynrrzcne

B Ar4cepraurr flTa ca pa3rJreAaHz oc
HeBpOHHI4 MpoXII, KOHBOJITOqLTOHHT4Te He
cneKTpiLJrHr4Te r,rHAeKcLr v oco6enocrvre H

cpeAa. Cnerlnalno BHI4MaHI4e e orAeJreHo Ha Bb3Mo)KHocrra rrpeABapr4TenHq o6yueHra
MoAeJIr4, pa:lpa6oreHI4 tlbpBoHaqturHo sa 3a1la,ukr or KoMrrror:bpHoro 3peHkre, ga 6'sAar
alanrvpaut4 KbM amaJrvr3 Ha careJrrrrnz zso6panKeHvrfl..

3a qelnre Ha I43cJTeABaHero e rrpeAJrolreH pa6oreH [poqec, ocHoBaH Ha

B npe4noxeHll-s MeroA I xurnrqHrlTe repraTopr4r4 ce onpeAerrr qpe3 xnacus KAIII4' HA
HI4BO,rloAollacr, cJIeA Koero B Tflx ce r43qrrcJrflBapacrrrreJrHoro norpzrze. P
MeroA 2 :e'agrpaxAalll ro3l4 troAXoA irpe3 r43[oJr3BaHe Ha lpaAzeurno-6asrap KapTa Ha
3Haql4Mocr, I(otro flo3BoJr.f,Ba no-Szno npocrpaHcrBeHo yroqHrBaHe Ha )KI4Jrr4 MacKa.

ErcrepunaeHTaJrlro e ycraHoBeHo, qe v3rroJrsBaHero Ha rpaHcsepuo o6yveHue
3Haqr4TeJrHO UO4O6p.SBa p*yrrarr4Te crrprMo o6yveuue Ha MoAeJra 6es npe T,ITEJIHO

o6yvenu refra. Oueneua e roqHocrra Bbpxy peanHo zso6paxeHr4e or repr4Top Ha fpaA
coSwx rr e AoKa3aHo, qe xnacnszxa\uflTa ua uo4o6racrr4 Mo)Ke Aa 6rAe zs BAHA KATO

HaAe)KAHa ooHoBa 3a [ocJIeIBarU aHaJrr43 Ha pacrr4TeJrHocrra B )Kr4Jrn4[IHvpafiou
flpuerrarrl, rre Alrcepraur4oHHu-sr rpyA orroBap.rr Ha ra3r4cKBannflTa Ha ACPE u

ua zso6paxenrrlTa Sentinel-2 Ha KBaAparuvr nogo6racrvt, ruacrz$zraqux
floKplzrl4e vpes CNN MoIeJI 14 rlocneABarrlo r43qr4cJr-rrBaHe Ha pacrvrreJrHocrra

flpanvnnuKa KbM Hero, KaKro vr Ha llpanrErHuKa Ha I4KI4T-EAH sa
o 6p as on areJr Hara kr Hay rrna crerrer{T,, loKrop ".

EJI-f,HE

3EMHOTO

NDVI.

VIA 3A

4.HayuHo-np rrJro)rurr nprrHocr.r Ha Arrcepra rlr{oH Hrrfl TpyA

B npe4craBeHl4-{ Al4ceprauzoHeH TpyA AuceprarHTbr e SopnrynlrpilJr rreri ocHoBrrr4
rrpr4Hoca, Korrro HaMr4paM 3a rrpaBuJrso o6ocHoBa]H]y'vr Qopuynuparuz.

Ocnonrnzre [pr4Hocr4 vMar HayrrHo-[p
4o: pa^:pa6olKa Ha r4HTerpr4paHa MeroAoJror
IroKpr4Tr4e B )r{r,rJrr4rrlHr4 lpaAcKrz Tepr4Topr4rl
or Sehtinel-2;rrpegro)KeH noAXoA 3a HacoqBa

I



Tepr4ropr4t4; pa3paooTeH BTopr4 MeTOA 3a TTpOCTpaHCTBeHO

MacKa qpe3 lpaAr4eHTHO-6a3VpAHa KapTa Ha 3HaqprMocT; 14

IIpOBepKa Vr apaBHr4TeJreH AIJe.Jrpr3 Ha [pe.uJro]KeHr4Te MeT
Sentinel-2 uso6paNenprfl, sa repr4ropr{rra H

co$ryepeu r4HcrpyMeHT c rpaSraven rro
rrpeAJrolKeHaTa MeToAoJrOfLl_r{.

tr rr--^---^^S.oqenxa Ha creneHTa Ha JrurrHoro yqacrlre Ha AucepraHTa B rrpuH

llpneuaru, qe AucepraHTbr e yrracrBztl aKTr4BHo n 4eftHocrr4Te no
Koero ce BTDKAa or reKcra urty1ttttrcaqr4vre no Ar4ceprarfuflTa.

B o6pa":onareJrHo orHorrreHr4e Ar4cepraHTbr e ycBovn MeroAr4 sa Arr6o
crarr4crr4qecKr4 MeroArz IIo o6pa6orr<a Ha AaHHr4 vr MeroAr4Kr4 or
I43CJIENBAHI,I-f,.

6.IlpeqenKa Ha ny6.nnnaqnr{Te rro AncepraruroHHr{fl Tpya

fly6nuraqr4r4Te rro Ar4ceprarlz flTa ca 6 ua 6poit r ca [peAcraBrrreJrHrz 3a
Ikrceprar\v:rra. B r.lx AzcepraHTT,T e rrbpBrr aBTop n 3 ny6nznar\wr4 Bct4rrKr4 ca BKIIOqEHA
B perleH3r{paHrr pr3AaHnflvrIF.a xonQepeHrJnflTa,,Space, Ecology, Safety 2020 w o.up[IrHaTa
YglanepczlercKa HayvHa Kousepenqvr, HaqzoHaneH BoeHeH yHr4 ,,Bacvlr
JIeBoKZ", 30 ronn - 1 rorz 2022. Tosa e ocHoBaHpre ra ce rrpveMe, rre pe3y
r43CJreABaHr4_rrTa rro Ar4cepTaur4lrTa aa rro3HaTrr.

Or6enxsnavr, qe Ar4cepraHTbr HflMa AoKa3aHo rro 3aKoHoy H PeA
rlJlarurarcrBio B Araceprar\LrflTa14r'ayrrl,:'kr-re cr4 TpyAone (Hrl24.1a_u.5 or 3pAC

FIsNaaNa o6rqz uy6rzraqvrkr c rr4cepraHTa r,r He cbM cBbp3aHo Jrr4rle
cMr{cbna Ha [apafpao l, r. 5 or,,{onunzreJrHrrre pasnope46ra Ha 3PACPE.

T.Oqenrca Ha cborBercrBue Ha aBTopeQepara c rr3rrcKBarrlaflTa 3a rr3rorB
CneA BHr4MareJreH rrporrr4T Ha aBTope$epara rrpr4eMaM, .re rofi orpa3_fl

BCI4qKI4 qACTLI HA AI4CCPTA\VIflTA V TABA IIPEACTABA 3A CbIIIHOCTTA HA

I43CJreABaHLlf kr trorlqeHr4Te pe3ynTaTr4

8. Kpr.rrnuHn 6e.rrexcKn no ArrceprarlrroHHrrfl TpyA.
flo ornoureHze Ha o$opna,reHl4ero r4 r1f,rocrHoro r4srrbJrHe:ane Ha ntr

TpyA Lr anrcpe$epara Mofar ra6rlar ornpaBeHr4 cJreAHr4Te sa6erexKra:

IIo

Hero My
KOpeKTHO

CHUTE

KoraTo B rpafiHa cMerKa He BJrrrur cbul
Ar4 C epTarlr4oHHt4r TpyA.

2. Cr,rtacHo qrr. 27 l2lHa IIII3PACP
3aKJrroqeHr4e - pe3roMe Ha rroJryqeHlrTe pe3yJr

9.3aK.nro.r

llo upe4craBeHrlr MareprraJr Mome
Ar{cepTarlr4fl.Ta ca [poBeAeHrz npr4ur43Ho 14

pe3yJrTaTr{ rv- BLrcoKo. flracepraqvoH]Pln'IT
P.Ernrapzx z III Ha 3PAC 3a r43rrbJrHeHr4e

o 6p a^: onar e.trHa rr HayqHa crerreH,,,{oKTop ".



Bre nprsra c roper43JrolreHoro, 2LaBaM
rPyA sa rvrarlrcrbp I4saH Irlnanos Croen z

noJroxr,rTeJrHa orIeHKa Ha

npeAJralaM Ha OBIIIr4{T, IA
o6pasonareJrHara Lr HayqHa crefreH ",{oKTop" B o6racr 4. ,,llpnpoAHr4 HayKLI,
n nHQopuarrrKa", npoQecnoHiurHo HarrpaBJreHr{e 4,4, ,oHayrrz 3a
c[eIII4UUIHOCT ,,,{VtCtaHuI4oHHI,I I43CJIenBaHVIfl, HA 3eM.f,ra I4 [raHerLITe".

l4srorer4r craHoBrzrrlero :

01.09.2026 r. llpoQ.arn.vHNt.
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