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BCTYII

Ha tenepimiHiif 4ac CyTTEBO 301IBITYETHCA TEXHOJOTTYHICTh BEICHHS
CUICBKOTO TrocrmojapctBa. s migBuiieHHsS €()EKTUBHOCTI BUKOHAHHS
po0OIT HEOOXiJHO BHUKOPHMCTOBYBATH 3aCOOM aBTOMATH3allli YIpPaBIIHHS
TEXHOJIOTTYHUMHU TIpoiiecaMu Ta 00poOku iHpopmarlii. OJHUM 3 HATIPSIMKIB
BUPIIIEHHS BKa3aHUX 3aBJaHb € BTUICHHs reoiH(opMaliifHIX TEXHOJIOT1H B
arpapHy raiysb.

3 NOsIBOIO, PO3BUTKOM, 30UIBIICHHSM KUIBKOCTI Ta MOKpAIICHHSIM
XapaKTepUCTUK 3ac00IB OTPUMAHHSI MPOCTOPOBOI 1H(GOpMaIlil, TAKUX SK
KOCMIYHI CUCTEMHU, OE3MUIOTHI JIITAIBHI anmapaTu 3’ sIBUJIACh HEOOX1THICTh
BJIOCKOHAJIEHHA 3aC001B 0OPOOKH NPOCTOPOBUX JITAHHX.

OgHuM 3 TOTYKHHMX 3acO0IB B JIaHIM ramy3l € po3poOJieHHi Ta
BrpoBapkeHUN KommnaHiero ESRI mporpamuuii kommuiekc ArcGIS Pro.
MetoauuHi peKoMeHallii MpUu3HaveHi JJ1s HaJaHHS METOAUYHOI JOTTOMOT'H
B OBOJIOJIIHHI OCHOBaMH pOOOTH B JIaHOMY KOMILIEKC] 3100yBa4aM BHUIO1
OCBITH arpOHOMIYHHX CIEHI1AIBHOCTEM.

[IpencraBieHi METOAWMYHI PEKOMEHJAIl JUIsi BUKOHAHHS JI€B’SITU
OCHOBHHX €TariB poOOTH 3 r€0NpPOCTOPOBUMHU JTAHUMH.



JTUCTAHIIVMHE 30HYBAHHSA 3EMJII, CYITYTHUKOBI
3HIMKHU TA IX BAKOPUCTAHHA ¥ I'IC

3araJibHi MOJI0KEeHHH PO TUCTAHIIITHE 30HAYBaHHS 3eM.i

JuctaHuiifHe 30HAYBaHHA 3eMJIl PO3MVISAAIOTh SK CYKYIHICTh
METO/IIB CIIOCTEPEKEHHS 32 3€MHOIO TTOBEPXHEIO 3 aBlallIMHUX 1 KOCMIYHUX
Hoc1iB. Hociii nuiie nocrtaBiisge anapaTypy B HMOTPiOHY TOUKY MPOCTOPY;
OCHOBHY 1H(pOpMaIliiiHy poOOTY BUKOHYIOTh CEHCOpHU, SIKI (IKCYIOTh
CHEpPrito, BUIIPOMIHEHY a00 BIOMTY PI3HUMHU TUIaMU MOBEpXOHb. Came
tomy J[33 cTano ogHUM 13 TOJIOBHHUX JIKEPEN ONEPATUBHOTO HATIOBHEHHS
reoiHdopmaliiHux cucteM. be3 perynspHOro OHOBJIEHHS MPOCTOPOBUX
JaHUX KapTa IIBHAKO MEPETBOPIOETHCS Ha CTAaTUYHY CXEMy, TOJl SK
cyqacHa ['IC mae BimoOpakaTu peadbHUN CTaH TEPUTOPii, TUHAMIKY
MPOIIECIB 1 IPOCTOPOBI BIIMIHHOCTI Mik 00’ ekTamu [6, 8].

KocmiuHe 3HIMaHHS MOXJIMBE 3aBISAKA TOMY, IO HOPUPOAHI U
AHTPOTIOrE€HHI O0’€KTU TMO-PI3HOMY B3a€EMOJIIOTH 3 EJIEKTPOMArHITHUM
BUIIPOMIHIOBaHHSIM. Bona, TpyHT, pOCIMHHICTb, 3a0yA0Ba, CHIT, 3rapuiia
a00 BIAKPUTI FPChKI MOPOJAN MAatOTh HEOJHAKOBI CIIEKTPaJIbH1 BIACTHUBOCTI.
YactrHa eHeprii NOIVIMHAETHCSA, YacTHHA BIJOUBAETHCA, a 4YacTHUHA
BUMPOMIHIOETHCA caMUMH 00’ekTamu. CeHCOp peecTpye Il BIIAMIHHOCTI,
MiCJIsl YOTO BOHU MOKYTh OyTH MOAaH1 y BUTJIAA1 UG POBOTO 300pakeHHSI.

Kocmiunmnii 3HiMOK — 11€ IBOBUMIPHE 300pake€HHS 3€MHO1 TOBEPXHI,
OTpUMaHEe BHACIIJIOK JIUCTAHIIIAHOI peecTpallii BJacHOro abo BiIOUTOTO
BUMPOMIHIOBAHHSI TEXHIYHUMU 3aco0aMu. Y 3HIMKY 3aKJIaJ€HO HE JIUIIE
Bi3yaJbHE YSBICHHS MPO TEPUTOPIIO, a W KIJIBKICHI BiJIOMOCTI MpO
CIIEKTpaJbHE BIJOUTTS PI3HUX THUIIIB 3€MHOI MOBEPXHI. 3a JOMOMOIOKO
nemndpyBaHHsA, BHUMIpDIOBaHHS Ta KapTorpadyBaHHS Takli Marepiau
BUKOPUCTOBYIOTh NIJIsl BUSBJICHHSI 00 €KTIB, aHAII3y SBUI 1 POCTOPOBOI
1HTEepnpeTali mpoiecis [6, 10].

s arpapHoi cpepu Taki JaH1 MarOTh OCOOJIMBY IIPAKTUYHY LIIHHICTb.
Bonu nparooTh 3MOTry OIIIHIOBAaTH CTaH IIOCiBIB, BHUSIBIATH JUISHKA 3
HEOJIHOPITHUM PO3BUTKOM POCIUHHOCT1, KOHTPOIIOBATH HACIIJIKH ITOCYXH,
M1TOIJICHHS, €p03ii, TOXKEXK, a TAKOK YTOUHIOBATH MEXI OB 1 CTPYKTYPY



3eMJICKOpUCTYBaHHSI. ToOTO KOCMIYHHUM 3HIMOK CTa€ HE MPOCTO
UTIOCTpaIli€l0, a BXITHAM MaTepiajioM i MOPUMHATTSA YHOPaBIiHCHKUX
pIIICHb.

OrasgoBicTh i HU(ppPOBE MOJAHHSA 3HIMKIB

OrnsioBiCTh XapakKTepU3ye IUIONLY TEPUTOPIi, SIKY OXOIUIIOE OJWH
3HIMOK. 3a IIUM MOKA3HUKOM MaTepiai KOCMIYHOTO 3HIMaHHS MOAUIAIOTh
Ha TJ00aibHI, pErioHANbHI Ta JokainbHi. [lominm yMmoOBHUMN, ane s
MPaKTUYHOT POOOTH BiH 3pyUYHHH: OJHI CHUCTEMM Kpallle MAXOIATh s
CIIOCTEPEKEHHS 32 BEJIMKUMU MPOCTOPAMHU, 1HIII — JJIs1 AETATLHOTO aHAII3Y
JIOKAJIbHUX JUISHOK.

* r100abHI 3HIMKH OXOIUTIOIOTH OCBITJIEHY YAaCTUHY OJIHIET MIBKYJII.
[X OTpUMYIOTH i3 TIeOoCTAalliOHAPHUX CYNYTHUKIB a00 MiKIUIAHETHUX
KOCMIYHUX anapaTiB; TEPUTOPIaIbHE OXOIJICHHSI MOKE CTAHOBUTH JIECSTKU
i1 COTHI MIJIbHOHIB KBaJIpaTHUX KUJIOMETPIB;

* perioHaJIbHi 3HIMKH B1JJ00pakat0Th YaCTUHY MaTE€pUKa a00 BEIMKUI
NPUPOJHO-TOCIOAAPCHKUI ~ pPerioH.  IX  4yacTo  OTPUMYIOTH i3
METEOPOJIOTIYHUX 1 PECYPCHHUX CYIYTHHKIB; IIMPUHA CMYTH 3HIMaHHS
Moxke 3MiHIoBaTucs npuban3Ho Bijg S00 mo 3000 kM;

* JJOKaJIbHi 3HIMKM OXOILTIOIOTH OKPEMi YaCTHHH BEJIMKUX PETioHiB. IX
OTPUMYIOTh 13 PECYPCHHUX 1 KapTorpaplyHUX CYNYTHHKIB, OpOITaIbHUX
CTaHIliii a00 TMUIOTOBaHWUX KOpaOJiB; IUIOHMIA OXOIUJICHHS 3a3BU4Yail
CTAHOBUTH K1JIbKA TUCSIY KBAJIPATHUX KUIOMETPIB.

[udpoBe 300pakeHHS NOJAETHhCSA y BUIUIAAL (aiiya, HaluacTie
pactpoBoro. Bono moxe 0yTu oTpuMane 0e310CcepeHbO 3 MOBITPSHOTO Yn
KOCMIYHOTO arapara abo0 CTBOpEHE NUISIXOM HHU(GPYBaHHS aHAJIOTOBUX
MaTepiajiiB 3a JIOMOMOTOI CKaHepa, TENEeBI3IMHOI YW BilJeOKaMepH.
PactpoBa wMmoxaens omnmcye 300pakeHHS SK TMPSIMOKYTHY MATPHITIO
eJIEMEHTIB — TikceniB (puc.1.1).
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Puc. 1.1. CTpykTypa pacrpa

[likcenr € HAWMEHIIUM €JIEMEHTOM LHMEGPOBOro 300pakeHHS. Y
OUIBIIOCTI BUIMAJKIB HOTO0 YMOBHO MOJAIOTh SIK KBaJpaT, pO3Mip SKOTO Ha
3eMH1{ TOBEPXHI MOB’ I3aHUH 13 TPOCTOPOBOIO PO3PI3ZHEHICTIO 3HIMKA. UM
MEHIIUN TIKCENb, TUM JPIOHIIIT 00’ €KTH MOXYTh OyTH posmizHani. [ljs
JOCIIIPKEHD TOJIB, JIICOCMYT, BOJOWM a00 €JIeMEHTIB IHPPACTPYKTYpH Iis
XapaKTEePUCTHKA Ma€ BUpIIIaTbHE 3HAYCHHS.

[lepen BUKOPUCTAHHIM KOCMIYHUX 3HIMKIB Y TOCIIIPKEHHI HEOOX1THO
PO3yMITH BJIACTHBOCTI CEHCOpHOI cuctemMu. CamMe BOHM BHU3HAYAlOTh, YU
OpUJaTHI OTPUMaHi JaHi JUisi KOHKPETHOTrO 3aBAaHHs. HaifuacTime
aHaNI3yl0Th YOTUPU THIU PO3PI3ZHEHOCTI: CIEKTpaldbHy, MPOCTOPOBY,
pPagiOMETPUYHY Ta TEMITIOPAIbHY.

CnexTpajibHA PO3PI3HEHICTH i 1iaNa30HU eJIEKTPOMATHITHOTO
BUIIPOMIiHIOBAHHA

CnekTpaabHa  PO3PI3HEHICTh  IMOKa3ye, y  SKUX  YacTUHAX
CJICKTPOMArHITHOTO CIIeKTpa CEHCOD 3JTaTHUM peeECTpyBaTH
BUIIPOMIHIOBAHHS. li BH3HAYAIOTh KiNBKICTIO KAHANIB 1 IIMPUHOIO
CHEKTPaJIbHUX 1HTEPBAIIB, JI0 AKUX YYyTJIMBa 3HIMajdbHa cucTtema. Jlus
JTOCTIAHUKA 11€ O3HAaya€ MPOCTY pid: IO OiIbIe 3MICTOBHO MiAiOpaHuX
KaHaJIIB Ma€ 3HIMOK, TO IIMPIIl MOJIHUBOCTI pO3MI3HABAHHSA OO0’ €KTIB 1
CTaHIB 36MHO1 ITOBEPXHI.

Y  AucTaHIIHHOMY 30HJyBaHHI BHUKOPUCTOBYIOTH  ONTHUYHHM,
MIKPOXBUJILOBHM Ta pajiomiana3zoH. ONTHYHUM [1ama30H OXOIUTIOE
iaTepBan 0,001-1000 MkM 1 mOAUTIETHCS HA yIbTPadi0JeTOBY, BUAUMY Ta
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iH(pauepBOHYy 4YacTUHM. YJbTpadioseToBUi miama3oH, npudiauzHo 0,1-
0,38 MKM, 3aCTOCOBYIOThH JIJIs OIIHIOBAHHS CTaHy POCIMHHOCTI M BOJOMM, a
TaKOX JIJI BUSBJICHHS MaJMX KOHIIEHTpAIllid ra30BUX JOMIIIOK Ta O30HY B
aTMocdepi.

Buauma yacTuHa criekTpa — i€ JAlana3oH, y Meax sSIKoro JIFOJAChKE OKO
po3pi3Hsie KoIbOopU. BiH oxomitoe ¢ioneToBy, CHHIO, OJAKUTHY, 3€JICHY,
’KOBTO-3€JICHY, >KOBTY, JKOBTOrapsidy Ta 4epBOHY AUISHKUA. Opi€HTOBHI
MEXI1 CTaHOBJATH: (iojeroBa 30Ha — 390450 am, cunsg — 450—-480 uwM,
OonakutHa — 480-510 uM, 3e1eHa — 510-550 uM, x0BTO-3eIeHa — 550-575
HM, )X0BTa — 575-585 HM, xoBTOTrapsda — 585—-620 Hm, yepBoHa — 620—740
HM. [HdpadepBoHMil Miana3oH MOAUIAIOT, Ha OmmkHIM — 0,75-1,5 MKM,
cepenHii — 1,5-3 Mkwm, 1 ganekuii, abo terouit, — 3—1000 Mxm.

Jlst aHami3y poCIuHHOCTI 0COOIMBO 1HPOPMATUBHUMHU € BUIUMHUM 1
OV KHIM 1HPpadepBOHMI Aiana3oHu. XJIOPOPiT y JTUCTI AKTUBHO MOTINHAE
CMHE Ta 4YEpPBOHE BUIPOMIHIOBAHHS, TOAI SK 3€J€HE IEPEBAKHO
BIJIOMBA€THCS. Y ONMKHIN 1HQpauepBOHIN AUISHIN 310pOBa POCIMHHICTD,
HABMAaKH, IEMOHCTPY€E BUCOKI 3HAYEHHSA BITOUTTA. Ll 0COOIMBICTD JIGKUTH
B OCHOBI 0aratb0X METO/IiB OI[IHIOBAHHS CTaHY MOCIBIB, JICOBUX HACAPKEHb
1 IPUPOJAHOTO POCIUHHOTO MIOKPUBY.

[Tix yac aHam3y JICIB JOLUIBHUMHU € 3HIMKHM Yy TaK 3BaHIA KpalHii
YEpBOHIN 30HI BUIHWMOTO CIIEKTpa 3 AOBXHHOK xBwil 0,7-0,75 MkM, a
TaKOXK y OnmxHbOMY i1H(padepBoHoMy aiana3zoni — 0,78—0,88 1 0,9-1,05
MKM. TemoBa 3HOMKa BHKOPHCTOBYETHCS JUISI BHSBJICHHS XBOPHX,
MOIIKO/KEHUX a00 CYXOCTIMHMX JEepeB, OCKUIbKM Taki OO0 ’€KTH 3a
TEMIIEPATYPHOIO SICKPABICTIO BIJIPI3HAIOTHCS BIJ 3I0POBOI POCIMHHOCTI.
Bona Takox epexkTrBHA IS BUSABJICHHS JTICOBUX TTOXKEK.

MikpoxBWILOBHH J1ana3oH, Big 1 MM g0 1 M, 1ae 3Mory oTpumMyBaTH
iHdopmMmaniro mpo TomorpadiuHi OCOOJMBOCTI TEPUTOPIN 1 aKBaTOPiH,
3amacd BOJIOTM y TIPYHTI Ta JIMCTKaX POCJIWH, a TaKoX IpPO BIUIMB
POMUCIIOBUX BUKHU/IIB HA POCIMHHICTh. Pajioiamna3on, Big 1 M 10 moHaT
10 KM, 3aCTOCOBY€EThCS JJISI AOCTIPKCHHS MiJCTHILHOI ITOBEPXHI, aHATI3y
penbedy Ta  BUSIBICHHS ~ HEOE3MEUHUX  MPUPOJHUX  MPOLECIB.
Panmionokariiiine 3HIMaHHST Ma€ CYTTEBY IIepeBary: BOHO MOXE
BUKOHYBATHCS HE3aJIe)KHO B1JI XMapHOCTI Ta 4acy J00H.
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3a CHeKTpaJIbHUM [1alla30HOM KOCMIYHI 3HIMKH JIOIUIBHO
o0’eHYyBaTH y TpPU TPYNU: 3HIMKH y BUIUMOMY Ta OJUKHBOMY
iH(ppadepBoHOMY Jiama3oHax, 3HIMKH Yy TEIJIOBOMY I1H(QpaYepBOHOMY
JiarnaszoHl Ta 3HIMKM y pajaiodiama3zoHi. KoxHa rpyna mae cBowo cdepy
3aCTOCYBaHHS ¥ HE 3aMIHIOE 1HIITY MOBHICTIO.

[TanxpomaTuuHi 300pakeHHS (GOPMYIOTHCSA B OJHOMY IIHPOKOMY
Jlama3oHi, 3AeOUTBIIOTO y BHUAWMIA dYacTWHI crHekTpa. bararto- Ta
MYJbTUCIEKTPAJIbHI 3HIMKM MaioTh Big 2 a0 12 kaHaliB 1 MOXYTh
OXOIUTIOBAaTH  BUJAMMHUMN,  1H(pauyepBOHUM,  MIKpOXBWIbOBUN  a0bo0
paaioaiamna3oH. ['imepcrekTpaibHI CHUCTEMH pPeeCTpyroTh 13 1 Ouibiie
KaHaJiB, YacTO COTHI BY3bKHUX [1alla30HIB, 3aBIASAKA 4YOMY TOYHIIIE
PO3PIBHAIOTh 00 €KTH 3a (HI3UKO-XIMIYHUMH BJIACTUBOCTSIMH, BHIOBUM
CKJIaJIOM POCITUHHOCTI, T€OJIOTTYHUMHU O3HaKaMU a00 CKJIaJ0M BOJM.

435 HM

545 um

Puc. 1.2. Cxema maHXpoMaTH4YHHMX, MYJIbTH- TA TNePCHEKTPAIbHHUX
KOCMIYHMX 300paxkeHb

IIpocTopoBa, pagioMeTpuyYHA Ta TEMNIOPATbHA PO3Pi3HEHICTH

[IpocTopoBa pO3pI3HEHICTh MMOKa3ye MIHIMAJIbHUN po3Mip 00’€KTa
36MHOI TOBEpXHI, SKUM IIe MOXKe OyTH pO3Mi3HAHUN Ha 3HIMKY. Y
NPaKTUYHOMY PO3YMIiHHI 1€ pO3Mip Mikcesst Ha micueBocTi. s arpapHoro
MOHITOPUHTY pi3HULS MK 30 M1 10 M € BIIUYTHOIO: y MEPIIOMY BUIAJKY
HIKCEJIb MOKE€ OXOIUIIOBATH 3HAYHY YAaCTUHY HEOJHOPIAHOrO MOJs, y
IPYroMy — Kpaille epeia€ BHyTPIIIHIO CTPYKTYPY MOCIBY.

v Iy’e Hu3bKa mpocTopoBa pospinnenicts — 10 000—1 000 m;
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v Husbka — 30—-1 000 m;
v cepenns — 10-30 m;

v’ Brucoka — 1-10 m;

v nyxe Bucoka — 0,3—1 M.

Cepen KOMEpPIIMHO JOCTYIMHHUX KOCMIYHHUX 3HIMKIB OJHIEIO 3
HalKpalMuX BBaXXalOTh MPOCTOPOBY PO3pi3HEHICTh Oau3bko 30 cM, sKy
3a0e31euyr0Th OKpEMIi CydJacHi CyIyTHHUKOBI cUCTeMU. Bucoka aeraizalis
KOpHMCHA JUISI yTOYHEHHS MeEX 00’€KTiB, poOOTH 3 1H(PPaACTPyKTypoIO,
JICOCMyTaMH, CaJOBUMH HACa/DKEHHSIMH Ta JApIOHMMH eJIeMeHTaMHu
3emMJIeKopucTyBaHHs. (puc. 1. 3, B).

Puc. 1.3. [IpoctopoBa po3pizHenicts 30 m — Landsat 8 (a), 10 m —
Sentinel2 (0), 1,24 m — WorldView 3 (B)

PamioMeTpuyHa  pO3pI3HEHICTh OMNUCYE  KUIBKICTh  MOMIJIMBHUX
3aKOJ0BaHUX 3HAYEHb CIEKTPAIBHOI ICKPABOCTI JUIsl KOKHOI 30HU CIIEKTPA.
BoHa BupaxkaeTbcst 4uCIOM OIT Ha MiKCeNb. SKII0 BUKOPUCTOBY€ETHCS 6 OIT,
300pakeHHst Mae 64 rpaaalli sCKpaBocTi; 3a 8 0iT — 256 rpanamiii; 3a 16 Oit
— 65 536. l1]o Ousbla KIIBKICT Tpajalliid, TO TOHII BIJIMIHHOCTI y BITOUTTI
MoXe 3adikcyBaTu ceHcop. (puc. 1.4).

ooloosfotseejos2odlossoselosaloroaeoseloo o2 2026156 A SIS

60 {168 78 184 192 200 208 216 224 232 240 248 255

Puc.1.4. IlIpuknax rpaaanii KoJibOpiB BOCbMHU 0IiTHOT0 300pasKeHHSA

BibIIiCTh CydyacHUX CYMYTHUKOBUX CUCTEM MalOTh PagiOMETPUUHY

pO3pi3HEHICTh He Hukue 12 01T Ha mikcens. Hanpuknazn, Landsat 8
npaitoe 3 12-0iTHuMu 1aHuMHu, a Sentinel-2 — 3 16-0iTHumu. Lle 301ab11Y€E
obcsr (aitiB, ajie BOJHOYAC T1BHUIIYE TOYHICTD OI[IHIOBAHHS KOS(DIIIEHTIB
CIIEKTPaJIBHOTO BIIOUTTS 1 3MEHIITY€E BILJIMB IIYMIiB.
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TemmopanbHa poO3pi3HEHICTh — 11€ MPOMIDKOK 9acy MK IMTOBTOPHHMU
3HIMaHHAMH Ti€i camoi TepuTopii. YuM dYacTiiie CynmyTHUK MOBEPTAETHCS
HaJT 00 €KTOM, THUM BHILA MOXJIMBICTh CIIOCTEpIratv JauHamiky. s
arpoBUPOOHUIITBA 11€ BaXXJIWBO: (a3za PO3BUTKY KYJbTYpH, HACIIJIKU
nocyxu abo0 MIATOIUICHHS MOXYTb 3MIHIOBaTUCS JIy»K€ IIBUIKO.
TemmnopasibHa pO3PI3HEHICTh 3aJICKUTH B1J TapaMeTpiB OpOiITH, KUIBKOCTI
CYMYTHHKIB Y CUCTEMI Ta IIUPUHHU CMYTU 3HIMAHHS.

[lin wac BuOOpY NaHMX AJis aHANI3y OWHAMIKUA CJiJ] BPaXxOBYBaTH
noro/iHi yMoOBH. [lacMBHI ONTUYHI CEHCOPU PEECTPYIOTh BIJIOUTE COHSIYHE
BUIIPOMIHIOBAHHS, K€ HE TMPOXOJHWTH Kpi3b XMapu. TOMy y BECHSHO-
OCIHHIM mMepioja, KOJM XMApHICTh 4YacTO BHCOKa, TMOIIYK SKICHOTO
0e3XMapHOT0 3HIMKa MOXE CTaTh OKpeMOIo nmpoodsemoro. (Tabu. 1. 1).
Ta0auus 1.1. Ilpukiaagu nepioAM4YHOCTI 3HIMAHHS Pi3HUX CYNIYTHHUKIB

CynyTHuk Yac IIMupuna cMyru 3ii0MKH, KM
NOAA 30 xB 2900
Aqua/MODIS 0.5 mobu 2300

Landsat 8 16 116 185

Sentinel 2A, 2B 5 mi6 290

RapidEye 5 ni6 77

PlanetScope 1 no6Ga 24

WorldView-3 1 no6Ga 13,1

Hocii /133, pacTposi Ta BekTopHi naniy I'lC

3a TUIIOM HOCIiB CUCTEMU JUCTAHIIMHOTO 30HIYBaHHS MOAUISIOTH Ha
aBiamiiiHi ¥ kocMiuHi. Jlo aBiamiiHMX HajJeXaTh JIITaKH, TEIKONTEPH,
miaHepy, OE3MUIOTHI JIiTalbHI amapatu Ta aepoctatd. KocMmiuHi Hocii
OpeACTaBiCHl IITYYHUMH CYNMyTHHKaMu 3emii Ta OpOiTaIbHUMU
cTaHiisiMi. Bubip HOCIA 3aI€KUTh BiA IUIONI JOCHIKEHHS, MOTPIOHOT
JeTani3allii, BApTOCTi poOIT 1 NEPIOANUYHOCTI CIIOCTEPEKEHb.

VY I'IC pacTpoBi 300pakeHHs 4acTO MalOTh PO3/aieHHs B Mexkax 200—
600 dpi, xoua 1151 aepo- Ta KOCMIYHUX MaTepialiiB 1Ie¥ MOKa3HUK MOXKE Oy TH
3HAYHO OUTHITUM. ['0JIOBHUI HEJOIIK pacTpPOBOi MOJENI — BEJIUKUNA 00cAr
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naHux. Yepes 1€ 3aCTOCOBYIOTh aJITOPUTMH CTUCHEHHsS. HaTomicThb
nepeBara pacTpa MoJjsirae B ToMy, 10 MO3UIliiiHA ¥ 3MicToBa 1H(QOpMaIlis
noefHaHl B €uHii Marpuili. KocMiuHUil 3HIMOK € TUMOBUM MPUKIATOM
TaKOTr'0 MOJIaHHS.

KosxeH mikcenb CymyTHUKOBOTO 3HIMKA MICTUTh HE JIUIIIE BiJJOMOCTI
IpO CHEKTpaldbHI BIACTHBOCTI 00’€KkTa, a ¥ 1H(opMalio npo MHoro
IPOCTOPOBE MOJIOKEHHA. Y 1UudpoBiid KapTorpadii JaHI OpraHi30BYIOTh Y
TeMatuuHi mapu. Koxken map 00’e€qHye O0’€KTH CHIIBHOI TEMaTUKH M
OJIHOTO TUITY T€OMETPIi: TOUKH, JiH1T a00 momiroxu. Lle MoxxyTh OyTH mapu
BOJIOMM, JIICiB, JOPIT, OB, BUPYOOK, HACEIEHUX MyHKTIB, CMITTE3BAJIHUIIL
YU 1HIIUX 00’ €KTIB.

[TomapoBa oprani3zaiiisi poOuTh KapTy THyukoro. KopuctyBau Moxke
BMHUKaTH a00 BHUMHUKATH TMOTPIOHI IIapu, 3MIHIOBAaTH CHUMBOJIKY,
HaJIAIITOBYBATH MiANMKCH, BUKOHYBATH MPOCTOPOBI 3alIUTH Ta MOETHYBATH
pizHi qxepena gaHuX. CylnyTHUKOBUM 3HIMOK y Taklid CUCTEMI BUCTYIA€
pacTpOBUM IIAPOM, a 00’ €KTH, BUIIICHI 32 pe3yJibTaTaMu AemudpyBaHHs,
4acTo 0(hOPMITIOIOTHCA K BEKTOPHI IIapH.

OpgnuM 13 HaWnmomupeHimux (QopMariB BEKTOPHUX TreorpadpiuyHux
naHuX 3amuimaeTbes Shapefile, a6o meiin-daiin. Horo 6yi10 3ampoBamKeHo
y cepenoBunll ArcView GIS, 1 dopmaT 10Ci MUPOKO BUKOPUCTOBYETHCS
3aBJIKY MPOCTOTI Ta CYMICHOCTI 3 0ararbma nporpamamu. BogHouac men-
daiin He € ogHumMm (dainom (puc. 1.5). Ile HabGip nop’s3anux Qainis 3
OJIHAKOBOIO HA3BOIO 1 PI3HUMH PO3IIMPEHHAMH, Y SKHX 30€piraroThcs
reoOMeTpisi, aTpuOyTH, ITHIAEKCH Ta MPOCTOPOBA MPUB’SI3Ka.

[lin 4yac xomitoBaHHS IIeUMN-(paiay MOTPIOHO MEPEHOCUTH BECH
KOMIUIEKT MOB’si3aHuX (paitiB. SAKIO 3aMuIMTH JIUMIIE OJUH KOMIIOHEHT,
map MOK€ HE BIIKPUTHCS a00 BTpaTUTHU 4YacTUHy iHopmMalii. Baxkinupa
0oco0uBICTh (hopMaTy MOJISArae e i y ToMy, 110 B OAHOMY IIeWn-(ani
MOXYTh MICTUTHCS OO’ €KTH JHIIE OJHOTO T€OMETPUYHOrO THUITYy: abo
TOYKH, a00 JiHIi, abo momiroxu. (puc. 1.6).
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/2/)< Jlinii — noporu

[ Touku — OyIUHKH

[Tomironu — 3ejeH1 HacaHKECHHS

[HTerpoBaH1 JJaH1 BEKTOPHUX IIapIB —
BJIaCHE KapTa

Puc. 1.5. Cxema npeacraBjieHHsSI BEKTOPHUX
HIAPIB eJIEKTPOHHOI KAPTH

wC\Users\visua\baza\PH_TMC\2022\Miczip\/lic\* * # v
4+ [Aeto] Mma Tun Pasmep [ata ATpmbn
@[] <[anka=19.09.2022 23:.02 ----

NlicKutO6n cpg 5 24.02.2020 05:35 -a--

| MicKutO6a dbf 136 022 24.02.2020 05:35 -a--

| MicKurO6a prj 151 24.02.2020 05:35 -a--

| MicKutO6a sbn 17 708 24.02.202005:35 -a--

| NMicKutO6a shx 1588 24.02.202005:35 -a--

| MicKutO6a shp 4961 828 24.02.2020 05:35 -a--

| MicKutO6a shx 14 212 24.02.202005:35 -a--

Puc. 1.6. Ctpykrypa meun-gainy

[Ipuknan HakjgaaaHHS IIapy JIICOBOrO IOKpUBY JKUTOMHPCHKOI
o0JlacTi Ha KOCMIYHUWA 3HIMOK 3 OCEpEIKaMH TMOXKEXl JEMOHCTPYE
aQHaJIITUYHY LIHHICTB MOEIHAHHS PACTPOBUX 1 BEKTOPHUX AaHuX (puc. 1.7).
Takuit miaxig 1ae 3MOTy He JInIIe modauynTu GakT 3aiiMaHHs, a i yTOUHUTH,
sKa YaCTHHA JIICOBOTO MAacCHBY IMOTpaIuia J0 30HU BIUIUBY, JIe PO3MIIIEHI
OCEPEJIKU BIIKPUTOIO BOTHIO Ta K1 TEPUTOPIi MOTPEOYIOTH MEePIIOYEProBOi
yBaru [5, 9, 10].
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Puc. 1.7. ®parmenT mapy JIicoBoro nokpuny ’KutoMmupcbkoi 00J1acTi
3 JIICOBOIO IOKEkKEI0

JemmmdpyBaHHA Ta TEMATHYHA 00POOKA CYNMYyTHUKOBHUX 3HIMKIB

KocmiuHuii 3HIMOK MICTUTh BENMMKHH oOcsar iHdopMmarii, aige I
iHpopMmarlligs He 3aBXKIUW 4YUTAEThca Oe3nocepeannro. I[o6 meperBoputTn
300pa)K€HHS HAa KapTy, 3aCTOCOBYIOTh 1HCTPYMEHTH Te€oiH(OpMaIiiHuX
CUCTEM 1 CIELIai30BaHOro MporpaMHoro 3abesneueHHs. IIporpamui
pILIEHHS MOXYTh OyTHM KOMEpLIHHUMHU a00 BIJIKPUTHUMH, OJIHAK JIOTiKa
poOOTH  3anuIIA€ThCs MOAIOHOIO: 3HIMOK TMOTpPIOHO MIATOTYBATH,
MpoaHasi3yBaTU, IHTEPIPETYBaTH ¥ TMOJATH Yy BUIJIAMl TEMATUYHOTO
pe3yJbTaTy.

OmnpamoBanusa ganux J[33 oxoruroe 6arato METOIB. [xus crmigpHa
METa — OTPUMAaTH Ha OCHOBI KOCMIYHOIO 3HIMKa KapTy a0o Halip
IMPOCTOPOBUX JAHHUX, 1110 BIIOOPaKatOTh BaXKJIUBI1 JJIs TOCHIHUKA 00’ €KTH
Ta aBuia. Lleil mpoiiec Ha3uBarOTh AemnppyBaHHsIM 3HIMKA [4, 8].

Temarnuna oOpoOka moJisirae B po3Mi3HaBaHHI 00’ €KTIB 1 MPOLIECIB 3a
nemupyBaibHUMHU O3HAaKaMH. [0 Takux O3HAK HaJeXaTh BJIACTHUBOCTI
00’€KTIB, 1XHI TMPOCTOPOBI B3a€EMO3B’S3KU, XapakTep MpOsBY Ha
300pa)keHHl, a  TakoX  TMEBHI  3aKOHOMIPHOCTI  PO3MIIIEHHS.
HailyxuBaHIIMMU METOJAMU TEMaTUYHOI OOpOOKM € KOMOIHyBaHHS
KaHaJiB, Ki1acu@ikailis 300pakeHb 1 CTBOPEHHS CHEKTPAIIbHUX 1HJIEKCIB.

[lanka CynmyTHHKOBOTO 3HIMKa 3a3BHYail MICTUTh HaOlp (Qaiinis,
KOXXEH 13 SKHX BIJMOBia€ OKPEMOMY CIEKTpajJbHOMY KaHaly. Y
HAWMpPOCTIIIOMY BWTJIAAI KaHal MOXKHA BIAKPUTH SK YOPHO-O1IIe
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300pa)KeHHS: CBITJIIII AUISTHKH O3HA4YalOTh BUIIY 1HTCHCHUBHICTH BIIOUTTS
B IEBHOMY Jliarla30Hi, TeMHIiI — HUK4Yy. OAUH 1 TOU caMuii 00’ €KT y pi3HUX
KaHajgax MOKE€ BUTJIAJIATH MO-PI3HOMY, 1 caMme I BIIMIHHICTh € OCHOBOIO
TeMaTUYHOro aHamizy. (puc. 1.8).

Kanan 1
Kanan 2
Kanan 3
Kanan 4
Kanan 5

Kanan 6

Kanan7

Puc. 1.8 CuHTe3 KaHAJIB CYIIyTHUKA

Ha3Bu (aiisiiB kaHalIiB 4acTO BIAPI3HAIOTHCSA JIMILIE MOPSAIKOBUM
HOMEpOM Iichs Jitepu B, mo nmoxoauts Bij aHriiicekoro band — xanan.
Hanpuknan, BO1 no3naudae nepmmii kanan. KoxHa cynmyTHHKOBa cucrema
Ma€ BIIAaCHY crenu@ikaiio KaHaliB, TOMY iXHIM CKJaa 1 MPOCTOpPOBa
PO3PI3ZHEHICTh MOXYTh ICTOTHO BiApi3HATHCS. Y Sentinel-2, Hanpukiai,
ka"an BO1 mae npocropoBy po3pizHeHicTh 60 M, Toal ik BO3 — 10 m.

st cTBOpeHHs 300pa)KeHHs y MPUPOJHUX KOJIbOpPAaX OOMpParoTh TPU
KaHaJM, 0 BIANOBIIAIOTh YEPBOHOMY, 3€JICHOMY 1 CHHROMY Jlialla30HaM
BUJIUMOT YaCTUHHM criekTpa. [ Sentinel-2 Takoro kombinHatiero € B04, BO3,
B02. V Hiil 370poBa POCIMHHICTE Ma€ 3€JIEHHM KOJIip, BIIKpUTI abo
HENIOJAaBHO OYMIIEHI IOJs — CBITJII TOHHM, OcCJiabjieHa POCIWHHICTh —
KOpPUYHEBI 1 JKOBTI1 BIATIHKHU, TOPOTH — CIpUid KOJIip, a Oeperona JiiHis 4acTo
BUTJISIAAE CBITIIOO.
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Sentinel 2
___ = = =
= T |8 £ H = g 4 = = g 4
2 = g E S E 2 = s Z g 5 g = s g g 5
s B = s s B £ = =g s B s E 2=
8, o ~— =l o < = o = e = = o =
== 2= |52 = 2= |52 = 2= |52
5 2 I:O(E cREs 5 =2 I:O,(E 22 5 E :oté 2=
S = =g S = |= g 5 2 |= 5
(=¥ o, o,
I_IfaHa-‘_T 1 0=43_3— 60 Kanan 6 0,733— 20 Kanan 9 0.935— 60
(Ultra Blue) 0,453 (Vegetation 0,747 (Water vapour) 0,955
Kanai 2 0.458- 10 Red Edge)
(Blue) 0,522 Kanan 7 0.773- | 20 Kanan 11 1,565— 20
Karan 3 0.543_ | 10 | (Vegetation 0.793 | R 1,655
(Green) 0,577 Red Edge) Kanan 10 1.360— | 60
Kanan 4 0,650— 10 Kanan 8 0,784— 10 (SWIR, Cirrus) 1,390
(Red) 0,680 (NIR) 0,899 20
Kanan 5 0,698— | 20 Kanan 8a 0,855
(Vegetation 0,712 (Vegetation 0.875 Kawan 12 2,100=1 20
Red Edge) : Red Edge) (SWIR2) 2,280

Puc. 1.9. CuexrpajbHi kaHaau Sentinel 2

KomOinariisi mpupoIHUX KOJIBOPIB € 3PYUHOIO VIS 3arajibHOTO OTJISATY
TEPUTOpIi, aje BOHA MNPUXOBYE yacTuHy IiH(popMmauii. Boani 00’extu
MOXYTh BUTJISIJIATA HAJITO TEMHUMU, a BIJIMIHHOCTI y CTaH1 POCIIMHHOCTI HE
3aBX AW BUSIBJISIOTHCS IOCTATHBO YiTKO. TOMY /171 aHai3y MOCIBIB, IPYHTIB,
MOXEX, BOJOrM  ab0  CHITOBOrO  TMOKPUBY  BHUKOPHUCTOBYIOTh
MICEBJOKOIBOPOBl KOMOIHAII 3 y4YacTiO OJUKHBOTO, CEPEAHBOTO YU
KOPOTKOXBWJILOBOTO 1H()pAuYE€pPBOHOIO A1ana3oHiB.

Ipuxaaan komOiHanii kanajuiB Sentinel-2

B08&, B04, BO3 (NIR, Red, Green) — koM0OiHaIIisl IITY4YHI KOJTBOPH.
PocnvHHICTE y Hil BiJ1I0OpaxaeTbcsi YEPBOHMMHM TOHAMH, 3a0yaoBa —
OJIJAKUTHUMH, a ITPYHTHU — B1JI TEMHO- JO CBITJI0-KOpUYHEBHX. HacuueHuit
YEepPBOHUM KOJIIp YacTO BIJNOBIAa€ N0OpE PO3BUHEHIA IIMPOKOIUCTSIHIN
POCJIIMHHOCT1, TOA1 SIK CBITJIIII YEPBOHI BIATIHKM MOXYTh yKa3yBaTH Ha
JyKu abo po3pikeHUuW pocivHHMM mokpuB. KomOiHarlis 3pydHa ais
aHaJi3y CTaHy MOCIBIB 1 MOHITOPHHTY IPYHTOBOTO TTOKPHUBY.

B12, B11, B04 (SWIR2, SWIRI, Red) — xomOiHaIs <«ImTy4H1
KOJIbopH — ypOo». BoHa n00pe mijKpecioe MeXi BOJH, JIbOJAY M CHIrY,
OCKUIBKH 111 00’ €KTH CHJIBHO ITOTJIMHAIOTh BUIIPOMIHIOBAHHS y CEPEIHHOMY
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iH(ppadepBoHOMY niama3oHi. ['apsdi MOBEpXHi, 30KpeMa JIICOBI TMOXKEXI,
MOXYThb BioOpaxaTucs 4YE€pBOHMMU a0O KOBTUMU TOHaAMU. Tomy IIs
KOMO1HAIlIsI KOPUCHA JIJISl aHaJIi3y MOXKEX 1 MPOCTOPOBOTO PO3MEKYBAHHS
3a0yJ10BH, POCIMHHOCTI Ta BIAKPUTUX MTOBEPXOHb.

B11, B8A, B02 (SWIRI1, Red Edge 8A, Blue) yacTo BUKOPHUCTOBYIOTh
K arpapHy KoMmOiHarlito. SIckpaBo-3eJIeHUi KOJip BiAMOBIJAa€ aKTUBHIM 1
3I0POBIM POCIMHHOCTI, TEMHO-3€JICHHMM — XBOWHWM HACaKCHHSIM, a
KOPUYHEBI Ta JIJOBI BIATIHKM — BIAKPUTUM IpyHTaM abo NOUIAHKaM 13
PO3PIIKEHUM TOKPpUBOM. JJIsI MOHITOPUHTY ClIhCHKOTOCTIOAAPChKUX
KYJbTYp LI€ OJHA 3 HAMOUIbII MPAaKTUYHUX KOMOIHAIIH.

B8A, B11, B02 (Red Edge 8A, SWIRI1, Blue) BukopuctoBy1oTh 1151
BUSIBJICHHSI 37J0POBOi1 POCIMHHOCTI. POCIMHHMI MOKPUB B110OpaX)aeThbCs
4EepBOHUMH, KOPUUYHEBUMHU, IOMAPAHYEBUMH Ta KOBTUMH TOHAMU; IPYHTHU
MOXXYTh OyTH 3€JeHUMU a00 KOPUYHEBUMH, a MiChbKa 3a0y0Ba — OLIOIO,
OJIaKUTHOIO YW ciporo. Yucrta riamboka BoJa 3a3BHYAl BUTIISIAE JyKE
TEMHOI0, TOJA1 SK Mijgka ab0 Hacu4eHa 3aBUCIMMH PEYOBHHAMHU BOJA
HaOyBa€ CBITI0-0JIAKUTHUX BIJTIHKIB.

B11, B8A, B04 (SWIRI1, Red Edge 8A, Red) 3acTtocoByroTh s
BereTamiiHoro asHam3y. BoHa cTBOpro€ BHpa3HI KOJIPHI KOHTPACTH:
3I0pOBa POCIMHHICTh MA€ SICKPABO-3€JICHUM BUTIIA, a TPYHTH — JIJTIOBUH.
Kom0iHatist 3py4Ha a1 JiCOBOr0 TOCIOapCTBa, 30KpeMa il BUSIBIICHHS
IOUISTHOK, YPaXKEHUX IIKIAHUKaMH a00 HIIUMH (GaKTOpaMH OCIa0IeHHS.

B12, BSA, B04 (SWIR2, Red Edge 8A, Red) € komOiHaii€ro
KOPOTKOXBHJILOBOTO 1H(GPAauYEpBOHOIO Jiana3oHy. BoHa 4yTinBa 10 BMICTY
BOJIOTH Y JIMCTI Ta IPYHTI, TOMY MpHUAaTHA JJIs1 OLIIHIOBAaHHS 3BOJIOKEHOCTI
TEPUTOPii, CTaHy POCIUHHOCTI, MOPYILIEHb IPYHTOBOIO TOKPUBY U
MONEPEHBOr0 PO3MI3HABAHHS THUIIIB IPYHTIB.

B12, B8A, BO03 (SWIR2, Red Edge 8A, Green) iHoOml
BUKOPUCTOBYIOTh ISl 3MEHIIEHHS aTMOC(EpHOro BIUIUBY. 3J0pOBa
POCIIMHHICTh BUTJIAIA€ SICKPABO-3€JICHOI0, CyXa — ITOMapaHueBoO0, BOJIa —
CHHBOIO, a MIChKa 3a0yjoBa — mypnypHoro. KomOiHallis KopucHa s
re0JIOTIYHUX, CUIBCHKOIOCIOIAPCHKUX 1 BOJHO-00JOTHHUX AOCHIIKEHb, a
TaKOX JUIsl aHAI13y 3rapHuIil.
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B02, B11, B12 (Blue, SWIR1, SWIR2) npunarsa aist po3nizHaBaHHS
cHiry Ta xmap. CHIr 1 JiJ akTUBHO BiAOMBAIOTh BHUIIPOMIHIOBAHHS Y
BUJUMIM YacTHHI CIEKTpa, aJie CHJIBHO TMOTJIMHAITh HOro y
KOPOTKOXBHJILOBOMY 1H(pauepBoHOMY Aiana3oHi. Ha Takomy 300pakeHH1
CHIT 1 JIIi 4acTO MalOTh SICKPaBO-4EPBOHUN a00 YEpPBOHO-TIOMapaHUYEBUMN
BUTIJISIA, BOJIA € Jy’KE€ TEMHOIO, @ XMapHu MOXKYTh 3JIUIIATUCS O1TUMH.

Kuaacudikanist 300paxens i remudpyBajibHi 03HAKH

KocMiuH1 3HIMKH € BaKJIMBUM JKEPEIOM TeMaTHYHO1 1H(OpMaIlii Ipo
3eMJICKOPUCTYBaHHS 1 HazeMHuMil mokpuB. Konu Taka iHpopmalis
OTPUMYETHCSI 3a JIOMOMOTOI0 aBTOMAaTM30BAaHUX METOMIB OOpOOKHU
300pakeHb, FOBOPATh MPO ABTOMATUYHY TeMaTuuHy Kinacudikamito. [i
CYTHICTh TOJISITA€ y 3ICTABJIEHHI MIKCENs 3 MEBHUM KJIACOM OO’€KTIB Ha
OCHOBI HOT0 TIOJIOXKEHHS Y TPOCTOP1 CIIEKTPAIIbHUX O3HAK.

TyT BaXJIHMBO pO3PI3HATH CHEKTpalibHI W TeMaTW4HI KJacCH.
CnexkTpanbHi KJacu — 1€ TPyNU IMIKCENIB 13 ONM3bKUMHU 3HAYCHHSIMU
BIIOUTTA. TeMaTu4Hl KJacu — 1€ pealibHi TUIMU 00’ €KTIB, sIKI MOTPIOHO
OTpUMAaTH Ha KapTi: BOJA, BIAKPUTHUM TIPYHT, XBOWHA abO JHUCTSIHA
POCIMHHICTB, p1JIJIs, 320y 10Ba TOIIO [6, 8]. 3aBaanHs Kiacudikallii mojsarae
y BCTAaHOBJIEHHI 3B’SI3Ky MI’K IUMU JBOMA PIBHSAMHU.

3aJie)XHO BIJ HAsBHOCTI BHUXIJHMX JaHUX 1 POJl KOPHUCTyBaya
3aCTOCOBYIOTh ~ py4YHE,  HalllBaBTOMAaTW4YHE Ta  aBTOMAaTHU30BaHE
nemudpyBaHHI. ABTOMAaTU30BaH1 AJITOPUTMH MOIISAIOTH Ha HEKEPOBaHI Ta
kepoBaHi. HekepoBaHna knacudikailis He motpeOye MonepeiHiX eTaJoOHHUX
JTUISTHOK: TporpamMa TpyIlye TIKcelll 3a MOJIOHICTIO CHEKTpalbHUX
xapakrepuctuk. Llel miaxig JTopeyHuid, KOJIW Ha3zeMmHa 1HGopMallis
oOMexeHa a00 TeEMaTUUHI KJIacH IIl€ HE BU3HAUYEHI.

KepoBana knacugikaiiss nependadyae BUKOPUCTAHHS HaBYAIbHUX
BUOIpOK, ab0 curHatyp. KopucryBau 3amae eTajgoHH1 DUISTHKH, K1 100pe
PEACTABIISIIOTh IEBHI TEMATUYHI KJIACH, a AJITOPUTM MOPIBHIOE 3 HUMU BCl
miKcesl 3HIMKa. SIKICTh TaKOTO Pe3yJbTaTy 3HAYHOIO MIPOI0 3aJIeKUTh BiJT
NpaBWIbHOCTI BHOOpPY CHUTHATyp, 3HAHHS TEPUTOPiII Ta HASABHOCTI
NepeBIPOYHUX MaTepialiB.
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[1ix gac BizyapbHOTO AeHIU(PyBaHHS 3aCTOCOBYIOTh CUCTEMY IPSIMUX
1 HempsiMux o3Hak. [IpsiMi o3HaKu Oe3mocepeaHbO CIOCTEPIraloThCs Ha
3HIMKY: (popma, po3Mip, Koaip, GOTOTOH, TiHb 1 CTPYKTypa. Henpsimi o3Haku
BUSBIISIIOTE B3a€EMO3B’SI3KM  MDK  00’€KTaMHM, OCOOJIMBOCTI IXHBOTO
pO3MiIeHHS 200 HACTIAKYA PYyHKI[IOHYBaHHS.

dopma mnepemae oOpucH, xapakTep Mex 1 00’em o00’ekra.
['eomeTpuuHO BU3HauYeHI (OPMU BIACTUBI CIIOPYIaM, 1OPOTraM, MOCTaM Ta
IHIIUM  aHTPONOIEHHUM eJeMeHTaM. HeBusHaueHi QopMmu yacTiie
XapakTepHi ISl TPUPOJHUX OO0 €KTIB — JICIB, JIYKiB, OOJIT. BUTATHYTI
00’ €KTH MO>KHA PO3Mi3HABATH HABITh HA 3HIMKaX JPiOHINIOr0 MacITady; 3a
XapaKkTepOM 3BUBUCTOCTI, HAIIPUKIIAJ, BIIPI3HAIOTH JOPOTY BiJl PIUKH.

Po3Mip 0XOIUTIO€ TOBXUHY, UPUHY 1, 32 HASBHOCTI CTEPEOCKOIIYHOI
iH(dopmariii, BUcOTy 00’ekTa. BiH 3anexuth Biag mMacmTady 300pakeHHS,
ajie JIoroMarae BIAPIZHATH TMOJI0HI 00 €KTH MDK c00010. DOTOTOH
BOKJIUBUN 11 YOPHO-OUIMX MaTepialliB, Xouya BIH HECTIMKUN: HA HHOTO
BIUIUBAIOTh OCBITJICHHS, CTAH MOBEPXHI, BOJIOTICTh, KyT 3HIMAHHS Ta 1HIII
YUHHUKYA. Ha mpakTuill 4acTo 3acTOCOBYIOTh CIPOIIEHY KAy BijJ 0170T0
710 YOPHOTO.

Tinp OyBae BIAacHOW 1 mMagarydorw. BiiacHa TIHB MIIKPECIIOE
00’eMHICTh 00’€KTa, Majaroya — OpoeKTye oro opMy Ha noBepxHio. Ha
KOCMIYHMX 3HIMKax TIiHI HE 3aBXIM BHUpPa3HI, OJHAK JUII OKPEMHUX
BEPTUKAIBHUX 00’ €KTIB BOHU MOXYTh OYTH €IMHOIO HAAIHOIO O3HAKOIO.
Kosip icTOTHO pO3IMIKMPIOE MOKIUBOCTI AU PYBaHHS, OCOOJIMBO Y JITHIN
nepioj, KOJW MPUPOJIHI U aHTPOMOTE€HHI MOBEPXHI MAalOTh PI3HOMAHITHY
KOJIbOPOBY ramy.

CtpyKTypa 300pakeHHs € KOMIUIEKCHOIO 03HaKOo10. BoHa BinoOpaxkae
CIIBBIIHOILICHHS TIOMI, ()OPM, PO3MIpIB, TOHIB 1 KUIBKOCTI €JIEMEHTIB y
Mexax KoHTypy. Came cCTpyKTypa 4acTo Joromarae€ po3Mi3HaTH Jic,
JarapHuKd, pULTIO, CaaM, HAcEJIeHI MyHKTH ab0 JOPOXKHIO MEpEeKY.
Henpsimi 03Haku 0cOOJIMBO KOPUCHI TOA1, KOJU MPSIMI IIPOSIBU HEJIOCTATHI.
Jlopora abo cTexka, 110 MiAXOJUTh 10 PIUKH 1 TPOJIOBXKYETHCS HA THIIOMY
oepesi, Moke BKa3dyBaTH Ha Opin abo mepenpaBy. Ilepecoxna Bojoiima
MOXK€ OyTH BHSBJICHAa 3a KOTJIOBHHOIIOMIOHMM MOHMKEeHHsAM. Kap’ep,



20

TIPOBY30J1 YW 1HIIUKA TEXHOTEHHUM 00’€KT 1HOAI nemudpyeThC HE 3a
dbopmor0, a 3a CalJaMH IisIbHOCTI IOBKOJIA HBOTO.

Oco0smmBoCTI eIN(pPYBAHHA OKPEMUX THIIIB 00’ €KTIB

['aporpadiuni 00’eKkTH 3a3BUYall PO3MI3ZHAIOTHCS MOPIBHIHO JIETKO,
OCKLJIbKM BOJIHA TIOBEPXHS BIAPI3HAETHCS BiJl CyXOJ0Jly, a O€peroBi JiHil
9acTO MarOTh YiTKI 00pucu. BogHodac TOH BOAM 3aJIeKHUTh Bij TJIHOWHH,
MPO30POCTi, KOJIHOPY [IHA, KaJaMyTHOCTI, XBHWJIIOBaHHS Ta HasBHOCTI
BOJIHOI POCIMHHOCTI. ['ubmi BogoiiMu 3 MyaucTuM abo Topd’sTHUCTUM
JTHOM BUTIJISAIOTh TEMHIIIMMH, TOJ1 K MUJIKI PIYKH M 03epa 3 MiIaHuM abo
KaM’ SHUCTUM JTHOM MOXYTb MaTH CBITJIIIIKN TOH [8].

Mani piuku ¥ CTpyMKH, IPUXOBAHI IT1]] OJIOTOM JIiICY a00 YarapHUKIB,
nemupyroThCs CKIAAAHIIIE. Y TaKUX BUMAIKaX BUKOPUCTOBYIOTh HEIPSIMIi
O3HaKU: 3MiHY (OTOTOHY KpPOH, JIHIMHICTh 3BOJIOKCHUX JUISHOK,
POCIIMHHICTh y37I0BX pycia. Ilepecuxaroui BOJOWMH 4acTO MalOTh KiJIbKa
CMyT PI3HOTO TOHY, IO BIJMOBIAAIOTH IMOCTYIIOBOMY 3HI)KEHHIO DIBHS
BOJIH.

Penbed Ha 3HIMKaX MPOSABISETHCS Yepe3 JHIT IEPETUHY, TiHI, 3MIHY
TOHY 1 XapakTep HpOoCTOpoBOro mamtoHka. Haiikpamie nemudpyroTbes
dbopMH 3 PIBKMMH TE€perMHaMHu, OTrOJEHHMMU a0o0 He3aJepHOBAaHUMU
CXHWJIaMH: OOpHBH, 3CyBHU, OCUIH, CKelni, sipu. YacTtuHa penbeduux dhopm
MOXe OyTH TPUXOBaHA POCIUHHICTIO, TOMY i1X 4YacTO yTOYHIOIOTH 3a
IU(PPOBUMHU MOJICIISIMU BHUCOT.

Jlicu Ta yarapHUK{d MarOTh XapaKTEPHUU 3E€PHUCTUN PUCYHOK. Y
JIEPEBOCTAHIB 3€PHUCTICTh OiNbIlla, y YarapHuKiB — ApiOHImIa. YepryBaHHs
OKPYTJIMX MPOEKIIA KPOH 1 TiHEW (OpMye HEPIBHOMIPHY CTPYKTYpY, 3a
SIKOI0 MO’KHA OIIIHIOBATH CKJIAJ, BIK 1 IIUIbHICTh HAcaIKEHb. SIITMHHUKH
3a3BMYail TEMHIlI, 3MillaHl JICKM CBITJIII, a COCHOBI Jiich ¥ ni0poBU
MOXYTh BUTJIAIATH CTPOKATO YEPE3 PO3PIIKEHICTh IEPEBOCTAHY.

Pummsa noOpe  BUPIBHSAETBCS  YITKUMH  MEXaMH, MEPEBAXKHO
OPSIMOKYTHUMH a00 YOTUPUKYTHHUMHU KOHTYpaMH, a TaKOX CMYTacTHUM
PUCYHKOM, MOB’I3aHUM 13 OOpO3HAMU OPaHKH YU 1HIIIUMU arpOTEXHIYHUMU
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omepallisMu. ['opoau BIAPI3HAIOTHCS MEHITUMH pO3MipaMu, OJU3BKICTIO 10
OyIiBeIb 1 IPIOHIIIO BHYTPIIIHBOIO CTPYKTYPOIO.

JIlyku moAuIsitOThCS Ha 3allMBHI Ta CYXOAUIbHI. 3aJIUBHI JIYKH 4acTO
MOB’si3aH1 3 PIYKOBUMH JOJMHAMU 1 MaTh OE3CTPYKTYpHHH abo
PO3PIIKEHO-TOYKOBUM pUCYHOK. CIHOKICHI YT MOXKYTh MICTUTH CI1JU
KOCIHHS: PSIAKA CKOIICHOI TpaBW, CTOTH, CBITJII 3MI3aromojiOHi JiHii.
CyxoaiJIbHI JIYKHM 4YacTillle MalOTh HEBU3HAYEHI KOHTYPHU 1 PO3MIIIYIOThCS
cepen JiciB abo pijii.

bosnora BUPI3HAIOTHCS HEMPAaBUIIBHUMU, INIABHUMHU 0OprcamMu. SIKIIOo
00JIOTO 3ajJiCHEHE, Ha 3HIMKY 3 SBJISIETRCS 3€PHUCTA CTPYKTYypa; 3a
BIJICYTHOCT1 JIepeB 300paK€HHS Ma€ IIUIbHUNA TOHAJIBHUM PHUCYHOK, IO
3aJIeKUTD BiJ] THIY POCIMHHOCTI Ta CTYTEHS 3BOJIOKEHHS.

HaceneHi NyHKTH PO3MI3HAIOTHCS 3a T€OMETPU30BAHOIO (HOPMOIO
OyniBeNnb, PEryJSIpHICTIO a00  HaMIBPETYJSAPHICTIO  TUIAHYBaJIbHOI
CTPYKTYpH, HAsBHICTIO BYJIHIIb, IBOPIB, TOCIOAAPChKUX criopyad. loporu
MalOTh JIIHIMHUN PUCYHOK. 3aTi3HUII BUPI3HAIOTHCA NPSIMOJIIHIAHICTIO Ta
TUTAaBHUMH TTOBOPOTaMH; TIPYHTOBI JOpPOTH, HaBIaKHW, YacTO 3BHUBHCTI,
HEOHAKOBI 3a IMIUPUHOIO 1 MAIOTh CBITJIIIIUN TOH.

CrnekTpaJibHi iHIeKCH Ta IHAEKCHI 300paKeHHs

[HaeKCHI 300paKeHHS € OJHUM 13 HAWMNOIIMPEHIIUX PEe3yJIbTaTiB
OTpAIOBAaHHS CYIyTHUKOBUX JaHuX. Ha BIiAMIHY BIiJ 3BUYANHOTO
KOMOIHYBaHHSI KaHaliB, TYT BHKOHYEThCS MaTeMaTH4Ha oOlepauis 3
KUIbKOMa CHEKTpaJIbHUMM KaHajdaMu. Y Pe3yJbTaTi KOXKEH MiKCEIb
OTPUMY€ YHCJIOBE 3HAUYEHHS B TMEBHOMY Jiama3oHi. lle mae 3mory
MOPIBHIOBATH PI13H1 TEPUTOPIi a00 OJIHY TEPUTOPIIO B PI3HI JATH.

CnekTpaibHl 1HJIEKCH OINKWCYIOTh  CIIBBIJHOILICHHS  BiAOUTTSA
€JICKTPOMArHiTHOTO BHUIPOMIHIOBAHHSI B PI3HUX KaHalIaX CYMyTHUKOBOI
3iioMku. Criepiry BOHM aKTUBHO 3aCTOCOBYBAJIMCS ISl OL[IHIOBAHHS CTaHy
POCIHMHHOCTI, TOMY 0araTto 3 HUX Ha3UBalOTh BererariiHuMu. [Ipote HuHI
1HJIEKCHI TIJXOJAW BUKOPUCTOBYIOTH TaKOX JJI JOCHIIKEHHS BOJHHUX
00’€KTIB, 3rapulll, IPYHTIB, CHIT'Y, ypOaHI30BaHUX MTOBEPXOHb 1 BOJOTOCTI.
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NDVI = (B08 — B04) / (B08 + B04) — nopMasnizoBaHui pi3HULIEBUI
iH7IeKC POCITMHHOCTI. FIOTo 3aCTOCOBYIOTH ISl MOHITOPUHTY IIOCYX, aHATi3Y
CTaHy TIOCIBIB 1 3arajibHoi OLIIHKM POCIMHHOIO MOKPHUBY. Po3paxyHOk
IPYHTYETbCA Ha PI3HULI MDK CHJIBHMM [OIJIMHAHHSIM 4YE€pPBOHOTO
BUMPOMIHIOBAHHS  XJIOpO(PIJIOM 1 BHUCOKUM  BIAOUTTSAM  30pPOBOI
POCIIMHHOCTI Y OJIM>KHBOMY 1H(GpaYepBOHOMY JT1ara3oHi.

VY teopernunomy HaOmmxkeHH] Buil 3HadeHHS NDVI BignmoBimaroTh
IHTEHCHUBHIIIN 3eneHidt Oiomaci. [Ipore y peanbHux manamadrax 1s
3ICKHICT HE 3aBkAu 1npocta. CuUlbChKOTOCTONAPCHKI  KYJIbTYPH,
3a00J104€HA POCIMHHICTD, MOXKEXK1, MOIIKOKEHHS IMKITHUKaMH a0o0 ¢a3za
PO3BUTKY POCIMH MOXYThb ICTOTHO 3MIHIOBAaTH 3HaueHHs 1HHAEKCY. Came
tomy NDVI OaxxaHo iHTepnpeTyBaTH pa3oM 13 TOJHbOBUMHU JaHUMU,
BIJIOMOCTSIMHU PO KYJIbTYpY, a3y Bererailii Ta HOoroaHi yMOBH.

SIPI = (B08 — B02) / (B08 — B04) BUKOPUCTOBYIOTh JIJI1 BUSIBICHHS
paHHIX 03HAK (izionorigHoro crpecy pociuH. Horo 1OLiIBHO aHATI3yBaTH
pazoMm 13 NDVI, 0cobiuBO Ha TEpUTOPIAX 31 CKIAJAHOIO CTPYKTYpOIO
POCIIMHHOTO MTOKPUBY. /{7151 arpapHOTr0 MOHITOPUHTY 11€H 1HJIEKC MOXKe OyTH
JOTIOMDKHUM TTOKa3HUKOM IT1/1 Yac OI[IHIOBAHHS HEOHOPITHOCTI MOCIBIB.

NBR = (BSA — B12) / (BSA + B12) — nHopMaii3oBaHUM 1HIEKC
ropiHHs. BiH moeaHye ONMKHIA Ta KOPOTKOXBWJIBOBUM 1H(PpauepBoHI
KaHalu ¥ Jae 3Mory BHAUIITH Buropun auigHku. Ilepex ioro
BUKOPUCTAHHSIM  3HIMKM  OaXaHO  KOpUTYBaTH 3a  3HAYCHHSIMU
CIIEKTPaJIbHOTO  BIIOWUTTS, 100 3MEHIIMTH BIUIUB OCBITJICHHA U
aTMOC(EpHUX YMOB.

NDWI = (B03 — B08) / (B03 + B08) — nHopMasi3oBaHUM p13HULICBUI
BOJHUM 1HJEKC. BiH BUKOPUCTOBYE CIIBBIIHOILICHHS 3€JIEHOI0 KaHAIY Ta
OJIM>KHBOTO 1H(PAUYEPBOHOIO BHUIIPOMIHIOBAHHS 1 3aCTOCOBYETBHCS JJIs
BUOKPEMJICHHSI BOJIHUX OO’€KTIB, aHali3y iXHIX MEX, MPOCTOPOBOI
JUHAMIKH Ta OKPEMHUX XapaKTEPUCTUK BOJHOI moBepxHi. Y mpaktuill ['1C
TaKi 1HACKCH JOMTOMararTh IIBUIKO MIEPEXOAUTH B1J] 3HIMKA IO TEMaTUIHOT
KapTH.

BucHoBOK

JlaHi JHUCTaHIIIMHOTO 30HAYBaHHS 3€MJII € OJIHUM 13 KJIHOYOBHUX
iHdopmaniitaux pecypciB cyyacHux ['IC. Bonu 3a6e3neuytoTs onepaTuBHe
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CIIOCTEPEKEHHSI 32 CTAHOM 3EMHOI TOBEpPXHI, JO3BOJISIIOTH IMOEIHYBATH
pacTpoBl Ta BEKTOpHI IIApH, BUKOHYBAaTH TeMaTW4yHE AemInpyBaHHS,
KIacuikaiio 1 po3paxyHOK CIEKTpaIbHUX 1HJEKCIB. [ arpapHux
JOCHTIIKEHB 11€ 0COOIMBO BaXJIMBO, OCKUIBKY CYMYTHUKOBI 3HIMKH JJal0OTh
3MOTYy OIIIHIOBaTH CTaH POCIMHHOCTI, CTPYKTYPY 3€MJICKOPHUCTYBaHHS,
BOJIOTICTb, HACIAKU MOXKEX, MOCYXH a00 1HIIKUX HebaxkaHuXx mpoiieci. ['1C
y IIbOMY BHWITQJKYy BHUCTyIla€ HE JHINEC CEpPEIOBHINEM Bi3yamizalii, a u
THCTPYMEHTOM IIPOCTOPOBOTO MUCIICHHSI, aHAITI3y Ta MPUUHATTS PIIICHb.
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3anarTa Nel
BEKTOPU3AIIA ®PEPMEPCBKOI'O 'OCITOAAPCTBA

TpuBasicTb 3aHATTSH: - 2 TOOUHU
Mera: noOy/10Ba Ta pe/laryBaHHs BEKTOPHUX 00’ €KTIB.

v’ BMiHH# OyIyBaTH BEKTOPHI 00’ €KTH;
HaBuuku: v/ BMIHHS peJlaryBaTH BEKTOPHI 00’ €KTH;
v/ BMIHHS €KCIIOPTYBaTH 00’ €KTH.

1) TloOynyBatu 5 CiIBCHKOTOCIIOAAPCHKUX TOJIB Y BUIIIAII
MOJIITOHAJIBHUX 00’ €KTIB.

2) TloOynyBaru ogic rocoilapcTaa.

3) IloOynyBatu MTII.

4) TloOGymyBatu eneBaTop.

5) Bigpenarysatu nons, odic, MTII, eneBarop.

6) O3HaliomyeHHs 3 aTpUOYTUBHOIO 1H(POpMAITiFO.

7) ExcnopT CTBOPEHUX BEKTOPHUX 00’ €KTIB.

3aBaaHHA:

MeTonn4Hi pexkomMeHaauii 10 BUKOHAHHA

[lepen mouyaTkoM BHKOHAHHS TOTPIOHO CTBOPUTH HOBHUU
MPOEKT Ta KapTy.

@ 3axogumo ArcGIS Pro. Ixonka Ha poGo4yomy cTO.II.
&

CrBoproeMo HOBUU MNpOEKT — Hatuckaemo Kapra, maemo
Ha3By «ZR ArcGIS IlpizBuiie»

@ ArcGIS’ Pro ) Eo!i.uiauatmnal Polissia National Univer

06.02.2023 14:16




0.1. CTBOprOEMO HOBY KapTy

Bxnanka BeraBka — HoBa kapra
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Norreea
Hepeca

YKPAWHA
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1.2. 3HaxoauMo 001acTh IHTEPECY.

BukopucToByeMO J11BY KHOINKY MHUIII JIJIsI IEPEMIIICHHS IO TIIOIIMHI
KapTH Ta CKPOJI MHUIII 151 301IbIIeHHS a00 3MEHIIICHHS.

1.3. bynyemo BekTOpHHUI 00’€KT B 0a31 JaHUX.
3axoaumo y Bkiaaky Bua — Ilaneab karasor — ba3u maHux —

(mpaBoro KHOMKOIO Mulll 1o 0a31 jannx) — Hosuit — Kitac mpocropoBux
00’€KTIB.

1.4. B nmom Im’s BBoguMO Ha3By «Ilojsy» - B ol Tum npoctopoBoro

00’ekTy mepeBipsieMo 1mo0 B po3naull Tum kiacy mpocTopoBOro 00’€KTy
oyno BubOpano IoJIiroH — HaTHCKaeEMO KHOTIKY ['0TOBO.
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B pesynbrari BUKOHaHHS omnepaliii OTpUMyeMO 300pakeHHS MOI10HE
HACTYITHOMY

[
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5)Binpenarysatu Iomst, Odic, MTII, EneBatop
5.1. 3miHa ¢hopMu TIOJIITOHY MOJIA.
[TocnigoBHO obOupaemo Bkianku PegaryBanus — 3miHa — 3MiHUTH

bopmry

Polissia National - Polissia National University PN L1 - O

)

5.2. BupizaHHs KyII[iB Ta OOJIT B MOJIITOHAX IOJIB.
[TocninoBHO oOupaemo Bknagku PenaryBanust — 3mina — Po3ourn
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5.3. 3MiHa KOJIbOPY MOJIITOHIB MOJIIB.
Hatuckaemo Ha cuMBOJ Ha maHeni 3micTy. Y Briamumi [amepes

oOupaeMo THUI CUMBOJIY, y BKJaJIl BractuBocTi oOupaemMo KOIip Ta

pO3MipH.
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6)O3HailoOMJICHHS 3 aTPUOYTUBHOIO 1H(POpMaITI€TO.

O6upaemo NMOTPIOHUH AP B TAOIMII 3MICTY — MpaBa KHOIMKa MUIII —
Tabnuus atpuOyTiB.

nnnnn

Polissia National - Polisia National University (PN - 8 X
3 Bua  Peaaxmvpoe: O6ugii gocry o8 Hamwon Haswie
Beipesam 5 Her ronononm e = 4 A - > + B
5 Komaposars @ Cray = v St gm0 L |
3amenarme  Cosaams Mamervms 7= Bubpame Mepemecr.. Amworayms Pesacrwpo.. Vomewsms  Cusmme Pubum —  Peom
(&) Konmposars nyms. 5 Mecnexrop ovumbon & - Mpu dopuy s -

7)ExcniopT cTBOpeHUX BEKTOPHUX 00’ €KTIB
[TonepeaHbo CTBOPrOEMO MankKy mij Ha3Boro Set 1 1.

[TocnimoBuo Hatuckaemo Bua — Ilanear karajgor — ba3zu ganux —

npaBa kHonka mMuiili — Excnopt — Kitacu 006’ekTiB y meiin-gaiian

Bunansemo HenoTpiOHi

naHi (3a moTpeOu), BKa3yeEMO MiCIIe

po3TalnyBaHHA Ta HA3BY CKCIIOPTOBAHUX 00’ €KTIB.
Npoesr  Kapn : \Vsnnu Avam w‘; o mn:‘c«aw sobpaxmein  OBuwi Aocryn - =
c ‘“;" repTuposan 01 Kameps

:
2082
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3augarTa Ne2
POBOTA 3 BEKTOPHUMU OB’EKTAMHAU

TpuBaJicTb 3aHATTA: - 2 TOOUHU

HABYMTHUCS BUKOHYBATH omepailii 3 0OpoOKH BEKTOPHHUX
00’ €KTIB.

v/ BMIiHHS BUAUIATH BEKTOPHI 00’ €KTH;

HaBuuku: v BMiHHS BHPi3aTd BEKTOPHI 00’ €KTH;

v/ BMIHHS HiAMUCYBaTH BEKTOPHI 00’ €KTH.

1. Set 1.1 - gani 3 maboparopHoi po6otu Nel;

2. Set 2.1 — agMiHICTpaTUBHUHN yCTpiil YKpainu;

3.Set 2.2 — Hablp AaHUX PIYKHA, BOJAONMH, 3aTIZHUI,
CTaHIIii, JOpOrK).

2.1) CtBopUTH HOBY KapTy, Ha3BatH ii Lab_2.

Binkpuaemo Bam npoekt «ZR _ArcGIS IlpizBume»

Merta:

Bxigni nami:

Bce pobumo Tak camo sk B myHkTax 0.3-0.4
3aBaHTAXKUTH Ta BimoOpasuTH nadl jgadoparopHoi Nel —
3apaanns:  Set 1.1.

2.2) B maneni KaraJjor npaBoro KHOMKOIO MHIII KJIAlaEMO
Ha nyHKT1 Ilanku 1 BuOupaemo domatu migk/a0deHHs 10
mankuM 1 BUOMpaeMo 30epexeHy 0Oazy nanux Set 1.1. 3
JlaboparopHoi podotu Nel

= - o= S CourseAgroGIS | 2 Kowandruii nowyx (Alt+Q Merpo - Polissia National University - (@ 7 - X
Mpoekrysati Kaptn Bcrasutin Awaniz MepernanyTi PegarysauHa 306paxeHHA CnineHi goctyn
a-9 = ol I ' ' ' it
= e v . |_ i | L
Hosa Hose : - Migknrouenna A0aaTa Ackpasi TeuHi MacreneHi YepBoHD-3e... Nogat
KapTa~ KomnowyBanhAv v (5]~ v nanky MPUMITKY Ka... NPUMITKN K3... MW NPUMITKN Ka enemerT v
MpoekTyEaTh O6pane ~
3mict v 8 x| [Elkepm x | Katanor v B
Y Mowyx L o~ i L : g MpoekTyBatn MopTtan  =«»
=& == - e £  Boponex Mowyx Mposxm &~
Jopatv niakatoueHHA 40 nanku [m] s .
B Kapmm
Mopaaok eiaoGpaxenns © = @®|[E v srorrounsiorep v 3arpyskm v - |O|| 1= | Mowyx 3azpysru P o~ & HaGopu incrpymeria
4[] Kapra Oprakisysat v Hoswii enement v o] & Basn aarux
| World Topographic Map [ H Tun Nata s & Cwi
2 Wora ikhade = o ran 11267
F2 Npoexr o Man 1/26/2 # Noxatopu
# BicTpuii & Man 1/26/2
E o1 xon unbtoTe: p Man 1/26/2
B s [+ set11 Man 2714720
] Telegram Desktop Man 1272
- [loHetipk
est Mani 1212
PocTos-He
Hasea | Set 1.1 Manku
oK E°
p ‘nyapac'r L:.]
19312840 || R B 2L 40.5950990°Cx. 50.8439501°Mn. + ]}
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BigkpuBaemo B madeni Karajor Ilankum 1 3HaXoauMoO TaM Mamnky
Set 1.1. — Bci 00’ ekTH 100aBILEMO A0 KapTH.

B nanemni 3mict ctBoproemo HoBy rpyny mapiB kinannyBiy [IKM Ha
KapTi mig Ha3Boro Lab 2 1 BuOpasiiu HoBuii rpynoBuii map, micis boro
nepeiMeHoByeMO ioro B «Moe mianpuemMctBo» 1 3a jgomnomorow JIKM
NEePETATYEMO TYAM 1Iapu 13 Habopy manux Set 1.1.

Polissia National - Polissia National Universty PN 1 - 8 X |

Velyka

Mpoekr Kapra  Baaeka  Awame B PejaKTupoBaHIe VisoBpaxesua O6uii goctyn CocragHoil cnoit

2.2) 3aBaHtaxkuTH jaasi Set 2.1.

CTBOpIOEMO HOBY TpyIMy IIapiB MiJ HA3BOK «AJIMIHICTpaTUBHUIA
yCTpii» 1 3aBaHTaXXyeMO HaO1p maHux Set 2.1. aHANOr1YHO 0 MyHKTY 2.



BEEge- IR ArcGlS Nnsosap | P 17
Mpoesr  Kapra  Boasxa  Awame  Bwd  Pegacniposasme  Mobpawemwa  OBugsi socyn Coctaexofi Cnoi

Ey P Fd | [T B nasens Karanor & feoobpabona £] WiorlowMansger » 5 Cozgeme Ei (2 fobamms
Y & el 2, = '
. v . 2 Bukaranor [ OwoPython & Avistion « Vinogr amms
Korsepruposars | Cersars Kypcopsi | Cépoim Caynsrop
e 5 o oo | navenn B Copeprarme (5 3agen % uperosoro pesae i
Bug Comss OxHa Obpasey JAocynHocts AHmMae | Mecror e, 5
Coaepxatine vix Ekpe Elb1 Ellb2 X
Y | towe »
=
= m ~ s
= E =N

TlopAAOK NpopHCOBKH

| Amsiicrparmeniit ycrpin

Polssia National - Pofissa National Universty ®N (1 - a X
A
v | @& Haswarop
[0 Kamepz
MpocuoTp stipesanms Hasuraus A
v X
»

2.1) 3anycruTu npoueaypy BubOpaTu B miapi 3a po3TalryBaHHSIIM.

Bknagka Anagiz — IHcTpymMeHTHM — B TOJII MOIIYKY BBOJUMO

«Bubpartu B mapi 3a po3TalryBaHHSIM 1 3aITyCKaEMO.
B nmianoroBoMy BikHI BXigH1 00’€kTH BHOMpaeMoO MIEUN Tpomaj

YKpaiHu.
Binnomenns — [lepeTun.
JlonnomikHi 00’ ekt BUbOipKu — Odic.

leoobpobka v X
u:'\'(:—) BwbpaTw B Wapi 3a po3TallyBaHHAM ﬂ-}
Mapametpy MMapameTpy CepefoEnLLa @
Bxighi oB'extit ':E’j'
|Gr0mady_Ukr_CIean Vl
O Bxigni gani mictaTe Bnbipky. 3anucn gna oBpobiu: 1 Fod
BigHoLweHHA
|Intersect V|
JonomikHi 06'exTn BUGipkK
[ ogic . , o
Bigcrans nowyky
| ||,ﬂ,ec;m(osi rpagyci v |
Tun enBipku
| New selection v |
[T IneepTyeath npocToposi BiaHOLEHHA
b 3anyck  ~

2.2) BubGpatu rpomany.
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[licns 3amycky 1IHCTpyMEHTY Oyjie BUAUICHA JIMIIE Ta TEPUTOpiasibHA
rpoMaja Jie posmimieHe Baiie mianpueMcTBo.

q
)Ba LY
BoporHan:
P -
)
l‘f\
,-' PocToe-
/
y
I,
r
H
PYMYHIA
< 3
e - Byxapect
{ o

2.3) CkomitoBaTu rpoMajy.
[IJIM mo me#ny «Gromady Ukr Clean» — Jani — Excmoprt
00’€KTiB.

B o - - P 5 CourseAgroGIS | O Komanduli nowyk (Alt+Q) Merpo - Polissia Mational University nn @ 7 - b4
Mpoektyeam Kapn  Beraewtw  AwWaniz  MepernAwytw  Peparyeawa  3oDpaxewHa  CninkHwi goctyn Llap npoctopoenx ofb'ekTie Hanueu Nawi CucTemin NHIAHUX KOOPAMHAT
;® SD"-‘ Mog [ Kenirosarna \ Eé @ 53 Data Engineering Et,ilor_m,qnnur:wﬁ 3D-amaniz v &, Business Analysis ~
leropia 1 Pyt B2 Buganun = | e o = 3aci6 mosentosanma npunatrocti [ Mepexesuii aranis + " Datanterop v Pactposi
€ Nap Tpymysatn M3~ of'ektie~ pactpa~ | i) Ananis suammecri Maitcrep reocratucrunin L
~ Bl Tabauua atpnbyria T e Moptan PoBoui npovect ~
3Mict 57 Data Engineering Ctrl+ShiftsD : ~  Katanor v X
T | Fouyr [loAaTH LUapH NOMUAOK 4 7 MNpoekTysatn [MopTan
L [ owoein > L ;
—_— 1 3 oy 15 o Boponex
— ||l Mobyaysam siarpamy 5 v; %;{i..gi!‘f; o b e
. SPCOE e -
a[F] Lab2 *ﬁ‘?“i”“?‘i‘&aﬁp&?‘ b iG] Baw asni
47 Amaivicd  Feawanrn i 38/ - ‘{Hk,‘)}*ﬁﬁsgiw%#*&‘ b &2 Conni
< B0 L ci LSy
(% A X oY 3 e R Ly =
[ HaBAnsMTH A0 BMAMMOro MacLLTa By f‘u‘l“‘ﬁ%"&;‘;}%ﬁ“";%’“ag‘:ﬁﬁ?é!"{‘.ﬁgﬂ% b g CourseAgroGIS
4[] Nes.pt SRSV o Y ey v N et el b Set 11
Buipr Sy 5 I g e R R DN M S 1
o P .’éﬁ*&mﬁ&A‘;?Hﬁ-ﬂ@“j‘E@‘ﬁ a"‘,‘“ﬂ‘ = B se2d
o] R L T A I £ B B L ) 2
4 Reonil £ Hannc LR SRRSO AT 1 e 4 e
S ORI SSeH h Desdlin Dol o ¥ eiinuAaui
O] | & Bracewsoct wammc.. SAUALR It *‘,_"I-_-lﬁ"%'ﬁ R & G ot
et QA i Sech S e il S o) romady Ul
4[] Xm0l Kowmeprysam nanmcw > ‘*5\‘;;@ ¥ .}" g{i‘,%%g?}%ﬁ f"-“-‘ﬁ“ﬁv“ Nas_punktshp
% o F Y = 4 ]
O ¢ YMOBHI No3HaYEHHA MD"HUB-‘\ '“'f;‘,?‘r"" {"E‘%&‘\'ﬁ% "“""" “"‘“A" PocToB-Ha-floH RaicniNov_Ukr.:
P[] Moe niaf O BN ‘%‘v&",f ) o KutOBnshp
B3 Bamwsryrw crmgaros cixma \ TR T
) World Ta ** y i gﬁ"ﬁ‘ L E Nas_punkt_dbf
(] World Hi % Hanawrysanns cnnnsarounx sikoH | / g %“ - b & Soxarop
b Tpomasa  Mawi > ) Excnopr ob'exris R
3aransHwid gocTyn > E Excnopr 1=
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B niamoroBomy BikHI eKcmopTy B moji BxigHuii kiac 00’€KTiB
BBOAMTE 1M’ Bamroi rpomanu 1 Haxxkumaere OK.

J NATBA “-, {
POCY Skcnopt obbekTos ? X
Mapamerpbl MapaMeTpel Cpeakb (7
BxogHbie obbexTr
|Gr0mad],.r_Ukr_Clean w |
VLA e BxogHbie aaHHslE coaepxaT Enbopky. 3anuon ana g
B obpaboTrun: 1
o
BepcoaHol knace NpocTpaHcTEeHHBX 0B LEKTOR
|'rcject5".ZR_.ﬁ.rcGIS_I'IMEGBapER_ArcGIS_I'IHEDE:ap.gdb".H epH :al:-:iﬁ |
* GOUALTP
* Mona
iTOBMLIE
* COpTHpOBAaTh
9 P ox
Y u KAR r'*"_‘u‘ T¥ i‘:;li i"‘-‘jaﬁ_‘-’ : '-‘l L ‘: ‘1‘ ,:—‘-l“-"!"
BAUKA.~ _ AENET L e SR I AN AR SR
/ v P el s ﬂ.k"‘f ihﬁ.i’ e A
i gory T ""!'.-._'ér ﬂz‘?‘,:’ﬁl“- e
* . A AL L PR

ConepxaHvie v X Kapta Lab_1

T | Mouck L v ’ [owoa]
O/ Hok
Mopagok Npopucoeku { [Toe03]

4[F] Lab_2

b [ AaminictpatusHuit ycTpiit

. i
AIQ\ YepHsxis > = 3
Kutomupckan L b -
I:l — obnacte _z\’\ 2 [Tosor]
2

b [v] Moe nignpuemcreo

/
[v] World Topographic Map A \
) \
[¥] World Hillshade oz {/ k
4 ABTOHOMHBbIE Tabanup! S o >
fE Nas_punkt_ i zasn;f TN A
N f.\ Q:—s_.
g E S
o \ J
(Toeus] bl
| v
N / : [osos]
%\ /a S A=
W N —

[E40)

= Korostyshiv
B manemni 3micTy Mae 3’sBuTHCS BUpi3aHa Baia rpomana.
Te came 3po0iTh s weliny RaioniNov_Ukr, B pe3ynbrarti y Bamomy
3MICTI Ma€ 3’ ABUTUCS PaiioH.
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Coaepxaxue

v & x [ElKapra [ Lab_1 [F] Lab2 X
? FAFJOJC»’

L v
— s [ 3, Korosten Ivanki
G /B € %
Mopaaok NpoOpUCOBKK RA9 Malyn
4[F] Lab2 SR W
El 3 )
A|{‘ YepHaxie & T J E373
Novohrad-Volynskyl _ ) \ <
B / . |
] e )
4 || PaiioH £ X == 3
3 = A 'f"‘"; E40
O : »
| ABMIHICTPaTUBHUI YCTPIRA P < -
| Moe nianpuemcreo r ,4"""1[‘. \
7] World T hic M i i 4
v| World Topographic Map )
Polor Y p )
v| World Hillshade Eg 3 E Fastiv
) R )
4 AsToHOMHbBIE Tabanup! (o0 {
\ g N
B Nas_punkt_ L s Berdychiv )
A
\ \f
\ ~
Starokostiantyniv “--;‘\
N
Khmilnyk

2.4) Bupizatu Bci mapu 3 Habopy naHux Set 2.2 BUKOPUCTOBYIOUU
EKCTEeHT BUpi3aHHs Baiiia rpomaa.

3aBaHTa)XyemMo HaOip gaHux Set 2.2. aHAIOTTYHO JI0 IMYHKTY 2.
Bxnanka Anadnis — IncrpymenTu — Bupizanus.
B niamoroBoMy BiKHI B MOJ1 BXIJIHI 00’ €KTH

BUOUpaEeTe IIeUN
Nas_punkt, B moni O0’ekT BupizaHHd BuOupaete Bamy rpomany, y modmi

Buxignuii 06’ext Briucyere NasP__Haszsa ['pomaau
[Ticnst 1pboro HAXKMMaeTe 3aMyCTHTH

.
ey exo
Manager Cor

] kagr
Conepxarme 2 X 3 X

~ — Verwros o

Tpamwo
BENAPYCH
e
Bomct

22N
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2.5) AHaJOri4HO 3aBAAaHHIO 2.7. BUPI3aTH BCl MIApH 3 HAOOPY JTaHUX
Set 2.2 BUKOPHUCTOBYIOUM €KCTCHT BHpi3aHHs Barra rpomara.
2.6) IIpoBecTu penaryBaHHs (KOJip) BCIX BUPi3aHUX 00’ €KTIB.
ITynkt 5.3. JJabopaTtopHa Nel
2.7) Po3MicTuTH Ha KapTi Ha3BU 00’ ekTiB (HaceneHi myHKTH).

Buninsemo B maHeni 3MicT BUpi3aHi HACEIEH1 MMyHKTH, IEPEXOAUMO B
nanens Hanumen.

MpoekTyBaTH Kap  Bcraeuw

AHaniz  MepernaHyTn  PejaryeadHA  3ofpakenHA  CninbHWii goctyn LUap npocTopoewx 06'ekTiE Hanwck [aHi
| E M Bi < >
Knac | Knac1 ‘st oQLsanuT | e Binswe Nong R Tahoma B P O |.L & NMaysa
| Hagnwcatn o6'ekTu uboro knacy E MeHwwe <None» " ey Mokaz
CTunb TekcTosoro CTunb posMileHHA
”[]B"‘Pa-" Quncturi obmekenHn amusony | Regular oL ranuee> & Doat
Lap — # AianasoH BnAMMocTi TEKCTOBMIt CUMBON [a| PosMiweHHA Han... [y k
ImicT v 1 x  JERECEERY v
0603
Y Mowiyx P v k
O /5. y .
Hosi Cann__~
MNMopARaok BigobpakeHHA KHTOMHpCEKa Pﬂﬁﬂ'@ 1
ofinacte Och.EKa )
| D Lab_2 Tog02 { N L
. L, Can4 \
I [v| Moe nignpuemcreo | - L,
S 11 Y] )
+[) Nas_punky Candiin " Hepax |
i 2/ Kapna Mapkca
b [v| Tpomaga_nianpuemctea \ =
Tos03 | . —y
e =na H
ApuinicTpatiermid yorpii Toa0z /~ BpakeHka FaHHehﬂbyug Ka
) i | . “KopocTenieka -
| World Topographic Map 7 PyfiHa Pog) 1 S
] : QuieperaHka Bugibop .
W u o - o e e
| World Hillshade s o, \Marivia 7 ﬁg}lﬁg{]!a
o f Kopuruwe | & oepdpieka Cg‘-?f" S
5m / .
SR Consuusd Nkapuia /-, ) L Sy
Bulinese - A KopyiBka

B nioni [Tone Bubupaemo TITLE 1 akTuByeMO HanMcH HATUCHYBILX Ha
kHONKY Harmwuc.
2.8) ExcnoprtyBaTu BupizaHi 00’ekTu (00JacTh, palioH, Tpomaja,

HACEJICHUH ITVHKT, PIYKH, TODOTH, 3aJI3HHUIN) B OKpeMy 0a3y TaHUX 3
Ha3Bowo Set 2 3 TlpizBwuire.
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3auarTa Ne3

POBOTA 3 ATPUBYTUBHUMHU JAHUMMU

TpusaJjicTs 3aHATTH:

Merta:

HaBuukwu:

Bxiani gami:

3aBIaHHA:

- 2 TOOIUHA
HAaBYMTHUCS TMpaALIOBATH 3 aTpUOyTUBHUMU
JaHUMHU
v/ BMIHHS CTBOPIOBATH HOBI aTpuOyTH;

v/ BMIiHHS €KCIIOPTYBATH aTpUOyTH;
v’ BMIiHHS Bi3yali3yBaTu aTpuOyTHBHI J1aHi.

1. Set 1.1 - nani 3 maboparopnoi po6otu Nel;

2. Set 3.1

2.1. History.xlsx - icTopuuHi maHi BHUPOUTyBaHHS
CIJICBKOTOCIIOAAPCHKUX KYJIBTYP.

2.2. Technology.xlsx — TEXHOJOTrIYHI CXEMH
(cripolieHi) BUPOIyBaHHS CLIIbCHKOTOCITOAAPChKHUX
KYJBTYD.

1) CtBopuTH HOBY Kapty, Ha3zBatu ii Lab 3.

BinkpuBaemo Bam IIPOEKT
«ZR_ArcGIS IlpizBume». Bce podumo Tak camo
sk B myHkTax 0.3-0.4 JlaboparopHa podota Nel

2) 3aBaHTaXXUTH Ta B1I00Opa3uTu JaH1

nabopatopHoi Nel - Set_1.1.
B mnanem Karajgor mnpaBor0 KHONKOIW MUl

kiamaeMo Ha nmyHkTi Ilanku 1 BuOupaemo dogaTn
MiIKJII0YEHHSI 10 NMaNKH 1 BUOHpaeMo 30epekeHy
0a3y ganux Set 1.1. 13 JJabopaTopHoi po6oTu Nel;
3) 3aBantaxutu nani Set_3.1. History.xIsx.
BukopuctoByemo iHCcTpyMeHT Excel B Tabnuiito.




Topaaok npog
Lab3

vl 08

] En

= 9

% | lecobpaborka -8 x

MapameTpes

4) Pobumo xomiro menny «lloxsy: [Tons_history.

[IpaBa KHOIKa MUIII HAa Ha3B1 WApy NoJisg B Ta0auui 3Micty — Jlani —
Excnopt 00’ekTiB — 3MiHI0eMO Ha3By Ha [lons_history.

5) o meviny ITons_history npuennyemo aani 3 Tabauini History.

[IpaBa xkHomka mumii Ha Ha3Bi [lomsa history B Tabmuii 3Micty —
3’eqnanns Ta 3B 13Kk — /lo0aBuTH 3’ €AHAHHS.

CoaepxaHue
T | Movex
t2 &

nﬂpﬂ,ﬂlﬂl{ NPOPHUCOBKK
4[] Lab3
4[] Ogpic
*
4[] Enesarop

o

=N

v X
o~

‘|¢ Mons_History

M
] Mons
] M
b (] Uepraxic
b [] Paiion
| World Topographic Map
| World Hillshadle
4 AsToHomHsIe Tabanys

[ History_ExcelToTabled

[E] Kapra

[ Lab_1 [ tab_ 2

[ eb 2 x

NobaBUTh COeANHEHWE
Bxoaran Tabnuua
Mons_History

BxoaHoe none coeannenmn
OBJECTID

Coegurineman Tabanua
Histary_ExcelToTable4

Mone coeaunaenod Tabanus!
N2

Mposepus coanureme

VMpexcuposaTs npucosan

¥ Coxpanute sce uenesbie obbexTsl

AeMBle NONA

5.1) KopuryemMo KoJibopu JIst pi3HUX KYJIbTYP.
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[IpaBa xHOmka mwumni Ha Has3Bi Ilons history B Tabmmii 3micty —
CumBoJn. B Tabnuiii, sxa 3’ IBUThCA y NMpaBiil YaCTUHI €KpaHy 00upaemMo —
YHikajabHi 3HauenHs Ta nosie 2022. (3a HEOOXIAHICTIO MOXKHA 3MIHUTHU
KOJIIp, SIKUM B1JI0Opa)Ka€eThCs MOJIE 3 KOHKPETHOIO KYJIbTYyporo. s 1boro
HATUCHYTH Ha MNPSIMOKYTHHUK JIBOPYY BiJ Ha3BU KyJbTypH Ta 00paTu
BIJIMIOBITHUN KOJTID).

Baa Pe

L
"

5.2) [Hobansemo Haganvcu Ha Kapty 3 [lomsa history 3 KynbTypamu
2022 poky.
Amnanoriuno nyHkty 2.10 Lab 2.

| Pinak

Apuii AUMIHE

Kykypyasa
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5.3) Jlo6aBnsiemo HOBY KoloHKY Area Ha B mietinm Ilosst_history.

Komiroemo map Ilossa_history. [IpaBa kHonka mumnii Jlani — Excriopt
OG6’extiB. B Tabnuii 3micty 3’ sBasernes map [lons history 1.

Bunainsemo map Ilonmsa history 1 B Tabmumi 3micty. B mnaneni
iHCTpyMEHTIB (3Bepxy ekpana) Jlani — [oss. [ToBuHHA 3’ IBUTUCH TaOIUIIS
3 MIEPEITIKOM IOJIIB TAHOTO MIapy.

B = v S ZR_ArcGIS Musosap | 2 Moucs xomand (Ait+G

=

Mpoekt BCTaEka AHanuz Bua Mona OB goctyn Cnoit 06kekToR Haamic JlaHHble

Bripesate @ F [m=p Wms punetpa: l:l = Coptupoeats no eozpacTanfio
: T B L e | P ;
TLFETED || (o Meprems e WNETP AomMena: OpTNROBATE N0 yEEIBAHMID

b

BerasmTs Hosoe Cofpanirs Data
YaanuTe aTPHUBYTOB  3HAYEHUA £2] CépocuTs Engineering
Bydep o6MeHa AzaiH 4aHHEX PuneTp Mopaaok nonei WzmeHnTE Data Engineering
Coaepxatne v 1 % [E]Kapra [F] Lab_1 [F] Lab_2 [F] Lab_3 %: Mona: Mona_History 1 X
T | ovex o | Tegriers ‘nnns_Hismry_w ‘
= @ E EE‘F Q ﬁ%@ . [+ Buanmeii (M| Tonbko utenme  Mma noas MeesaoHMmM  Tun ganmex (] PaspewnTs nycreie sHauenma (NULL || Boigennts  Yncnosoil gopuat o
v v OBJECTID_1 | OBJECTID_1 | Object ID ([l Yncnosoi
Mopsaok NpopyucoBKm - - -
G pop! v O Shape Shape Teomerpua O
“ D Lab_3 [} O Shape_Leng |Shape_Leng | Double O Yncnosoi
4[] Odic @ O OBJECTD  OBECTD  Long O S
L
(] O F_ Ne Long m Uncnosoi
4 [v| En — - L
] Enesatop I 0 F2020 2020 Texer I
. i - -
— [~ (] F2021 2021 Texer [l
4[| Mons_History_1 = — —
El =] 0 F2022 2022 Teker O
[~ (] Area_Ha Area_Ha Double [l Yucnoeoi
4 () Nona_History — = = -
e o] o] Shape_Length| Shape_Length| Double N Uncnoeoii
2022 — — —
l:l = (=] (=] Shape Area | Shape_Area | Double (] Yucnosoi
peuka = = =
[ Kyeypyasa T A S ———

I:l Ozuma nLueHrLA

I:l Pinak

I:l Apwit aumine

B <cce apyrue sraverna>

[+ Mona

Haruckaemo HoBe moJse. Bkazyemo ioro im’si, ICEBAOHIM Ta THI
JAHUX.

e Poi i ol
Mpoesr Hagrn
Sden ok -
Conepmare b x Eopn  Huey  Eusz  EHus (B .
T | Mower » Tewyupi
oy . .
i | i o tatns  SwcogoR dopuar  domen  Nlowworamwe  Aawns
TNopaaox npopscosks =
S L3 o
= v otor $ GRIECTID DBJECTID
= e
= 2020
= 221
Uemorre saecs, o6 A0 ne.

Hartucuytu 30eperru.
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5.4) Po3paxoBy€eMO ILIOLLY KOKHOTO MOJIS.

Komiroemo mrap ITosnsi_ history. IlpaBa knonka muii Jani — Exkcnopt
O00’ekTiB. B Ta0IuIIl 3MICTY 3’ SIBJISIETHCS map
[Tons history ExportFeatures.

BigkpuBaemMo Tabnuiro arpuOyTiB mapy. IlpaBa kHONKa MuIll Ha
Ha3Bi [lons_history B TabGmuii 3micty — Tabauus aTrpudyTiB.

[IpaBa kHomka wMwuimi Ha Ha3Bl nonst Area Ha — O0uucauTm
reoMeTpiro.

Oamma nuweHuA

O6upaemo mnapamerp Ilmoma Ta onuaul Bumipy I'ekrapm
Haruckaemo OK.
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) Polisis Nations - Polissia Nationsl University (P

Vsuiepure Haitn Infogeaphics Npeopasosarme |

Oaura nuesim

Buatopma: [ Besipars no o

Shape Leng Shape Length Shape Area ORI

i 4 + o - |2

5.5) JloGaBnsemo Haanucu Ha kapTy 3 [losst_history 3 mnomamu
Amnarnoriudo nyHkty 2.10 Lab 2.

Cogepxatine oo x [Elkepra  [Elab1  [ElLeb2
T [ ftouc £ |
O8N/ BOk

Pinak
TMopaaok npopucoBkn 35

4[] Lab3
4 [v] Ogic
L]

18
03mMa nweHnLA

4[| Enesatop
Ll

4[] Nors History 1
2022

( 25
Spuid AUMiHE

I:l Tpeuka

[ tyeypyasa ‘ .

I Osvwsa rusennss yRypyas
16

I:I Pinak

I:l Apnii aumine

I <eceapyrue savenuas

e 1:19 678 || B 2t W 3194822888 6521 726, 40Cm v
F \7/ ona_History

[ Mona  Nons_History 1 X
[w] M None: B [lo6aeure FE Bumcvme  Beibopia: (g Buibpars no arpubyry 2 Mepexnioune
I [v] Y i
] Sleprinis OBJECTID_1* Shape*  Shape_leng OBJECTID NE 2020 2021 2022 Shape_Length Shape Area  Area Ha
b (] Paiion 1|1 Moauron IM | 4542,159053 111 O3uMa nweHALa COMALHIK Apyit AuMiHe 4542,159053 | 623670,853282 25
7| World T hic M
¥) World lopographic Map 2|2 MouroHZM 265327388 2 2 Pinak Cos Kyeypyasa 2653,27388 | 383349,136552 16
(] World Hillshade L
= 33 Monurar ZM | 2868,680021 3 3 Cosummk Apui aumins Tpeuka 2868,630021 | 277682, 460824 11
4 ABTOHOMHBIE TaBAMLBI
4 4 Monuron ZM  2964,927991 4 4 Con Kyrypyasa O31Ma NweHnLA 2964,927991 435408240141 18
FH History_ExcelToTabled
5|5 Nonuwron ZM | 4861,11896 5| 5| Apuii auniHe lpeuka Pinak 4361,11896 | 870682,087575 35

HaxmuTe, 4Tofsl 406aBMTE HOBYO CTPOKY,

6) 3aBantaxutu nani Set 3.1. Technology.xlsx.

AHanioriyHo nyHKTy 3. BukopucroByemo iHcTpymeHT Excel B
Tabnuito.

Bynyemo rpadik mociaimoBHOCTI BUKOHAHHS POOIT MO KOKHOMY TTOJTI.

[IpaBoro kHomkoro wmwuini Ha Ha3Bl Technology ExcelToTable B
tabiuii 3micty — IloOyayBaTtm paiarpamy — Martpuuss TOYKOBOIN
alarpamMu.
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EEgs-o-v woesp | 2 Polisia Nationsl - Pokssia Nations! University P - 0 X
Mpoecr  Kapra  Bcrasea  Awane w3 Peascupoawse  Viobpaxswn  OGuwii aocnm ASToHOWHaR Ta6AMIE CHCTEMS TUHERHBX KOOPANHET Awarpauna
% Bupesars IS m < BE i Sssencsmes | 6 G [ Arputyna 6 i mocrmones 4 Srompenrs [
i ompe Wecheaomars >~ ** Sucnagon Nepeitn | Sasonan foSowsry Bubpims Bubpameno _ Butpime 1o ’ Vomepurs Haditn nfographics Mpeotpasotamne | X OXANTS NepMELt e Kovstpmponrts | Sarpysems
59 Kormpos < e < krouce XY | caprav Amnie- < apuyry pacnoncaenwo i, - . - “oopsn D Nonomerenuo - v wapry -

Srvep 06w Hasurauns s caon awsopaa 2anp0 Haan Odnain ~
1 Konmposats v ol
Aepxanme . 2 Ceoficraa anarpamms: - Technology... v # X
X Yasnwre f 50"
. Mean u3 OBJECTID ans a 2023
Tyane

Rasne Ocy

Onepams

Flopaaox npopucosin | 5 Data Engineering v

Mepemon
sl
- Keveropes cronus
47 Odic
k3 0 osaiin gareen Kyypyae .

41 Encnarop L Mocrpowms axacpamnsy 1y Crontuaran swarpassmsa e
. Hosss orver JRNr—— >
4 Nona History_| [T e S
i Coeamern n Cenen I s Arpermpoesmme
Fuuriotes s -
Orobpans aawmie XY pes
[ Toueunsa —
Feoxammporams Ta6miey . ucno (aoncmmurrersnc)
[re Marpunss Toueumod amarpass 08ECTID
Oro6pasnms cobermma wa MspLpyTE. P ——
Congamn warpuety Toseumoi -
Butopes Z Kancraaps warpa Awarpowsess — v
[T ——— Iovarpasasa xpon  COMATS AMarDaNMY Tpex Wi o v
Gonee ancronso nepesermis

7 Hactpons sennissiouine orne

Fpaguus KK 706w SOYANIOPORAT WX

Borvase cron

T TaGnwia arpwbyion U Mepexaouwms subopey
bk Avvemmd Mean u3 OBJECTID ans Kykypyaza u 2023 > (panmusi knaccos
Mpocuorpers weragsmsie —

Paccuarpmeats cax wons

G A——

I Technalogy ExceltaTible LT

sy YBosopea

TNycruie Sust

& Viorkd Imagery

N

r—

[ Mean s OBIECTID o Kyxypyasa 2023

0.2022 11.05.2023 21.05.2023 11.06.2023 23.06.2023 25.06.202

Kykypyaza

R SIS ZR ArcGIS Mnsceap | O 1 and (4i1+Q 2 - 8 X
Mposar  Kapra  Bossa  Awans  Bua  Pepacwposawe  Vsobpaxewns OB gocyn Crofi smcros Cicrens: nuelivex KoOpaET Avarpasnia
< @ & HE & Hosamm croirpaguan | Y] [ R i) =) £ii Mpmocrasioeurs. £ Baowuposars
Berasurs Wiccneaoears *® ©™ 3acnapon Mepeimu | Basosan oSseums Bu6pams Bubpaeno  Basbpams o Vimacgoms Hastim Riographics Tipeofyimonaime | 59 0TS eprucicse
- e v kroweXV | xaprav gammie~ © apubyry pacnosoxeso - - - xoop) Y e———

E6ep obuens ] Caoi susopra ] s ~
Copepxatine viax [Erprn Elb1 [Elwb2  [Elb3 X = e
Y [rtouex P v z OBJECTID ans Kyxypyasa u 2023

E d Héok Davsue Ock Sopuar O6up 2
Topaaok npopucosi fremeen
Kareropus cronbus
Kyaypyasa s
Kareropus crpont
23 -
Arperuposanme
Cpesee n
Hweno (aononsrensio
| [ S — OBKECTID -
[ pinax
[ ——" po— =

Meroa

() Mo History

ce Apyrve swavenn>

& Mons Technology ExcelToTa..yeypyasa w 20.. X .

i M Scnopt * [ Ta6inwua arpubyros [ Mepexmouums ssibopey B Tycroit M|

| Yepraxis

Sz Mean uz OBJECTID ans Kykypyasa u 2023 > Tpanmus: Knaccos

Paiion
Tycrsle GuHel

7 Woddimagery | ovecena e | P

Py E——— Becenn . | © Paccuarprears cax nycro

ecam -
opanes - -

n 465 OBJECTID ans Kyrypyasa 2

o3
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3auarTa Ned

3HAMOMCTBO 3 PACTPOBUMHU JJAHUMMU. ITPUB’SI3KA

TpuBaJjicTs 3aHATTH:

Merta:

HaBuukwu:

Bxiani naui:

3aBIaHHA:

TPYHTOBHUX KAPT

- 2 TOOUHU
HABYMTHUCSA MpaLOBaTU 3 PACTPOBUMH

JTaHUMU.

v/ BMIHHS I€ONpPUB’I3yBaTH HOBI PacTpOBi JaHi
(rapu);

v’ BMiHHS 0(OPMJISTH PACTPOBI HIAPH;

v/ BHpi3aTd pacTpPOBi HIAPH.

1. Set 1.1 - mani 3 naboparopHoi podotu Nel;
2. Set 4.1

Soil types — Tunu TIpyHTIB (ONMUC TIPYHTIB
MPEACTaBICHO B J0AaTKOBoMY daimi «Omnuc
IPYHTIBY;

SOC — 00csir OpraHiyHOTO BYIJICLIO B IPYHTI
(rpam/kr);

Nitrogen — BMICT a30Ty B  IpYHTI
(canTUrpaM/KT);

Ph h20 — piBeHb KUCIOTHOCTI BOAHOI (hpakilii
(pH * 10)

Clay — BmicT miero (Tpam/kr)

Sand — BMicCT micKy (Tpam/Kr)

1) CrBopuTH HOBY KapTy, Ha3BaTu ii Lab_4.

BiakpuBaemo Bam IPOEKT
«ZR_ArcGIS IlpizBurie»
Bce pobumo Tak camo sik B myHkrax (0.3-0.4
Jlaboparopna po6ota Nel.
2) 3aBaHTQXUTU  Ta  BIJIOOpA3UTH _ JaHi

nabopatopHoi Nel - Set 1.1.

B maneni Karamor mnpaBor KHOIKOK MHUIII
KJ1araeMo Ha myHKT1 [lanku 1 Bubupaemo Jlonaru
1IKII0UEHHS 10 TalKy 1 BUOMpaeMo 30epeKeHy
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0a3y nmanmx Set 1.1. i3 JlaGopatopHoi poOoTH
Nel;
3) [lpuB’s3atu_pacTpoBuid map Soil types g0

KOODJIWHAT Ta BHU3HAYUTU THIH IPVHTIB, SKI1

3HaXoJsIThCsl HA Bamux moJisx.

3aBanTaxxutu map Soil types 3 manku Set 4 1.

Poissi2 National - Polssia National Universty PN (@

HartucuyTu Ha Ha3By mapy Soil types Ha maHes 3MICTY.
Ha mnaHem 1HCTpyMEHTIB TOCHIJOBHO oOpatn 3o00paskeHHsT —
IIpocTopoBa npuB’s3ka — Jlo1aTH ONOPHI TOYKH.

g P @ mm®® 5 9 0 9 e
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(He npus’szani 300padicenus 8i0006pajicaromvbcs y mouyi nepemuHy
I punsiyvkoeco mepudiany ma ninii exeamopy. [Hnsa 6i0obpadcenus
300padicenHs wapy cai0 HAMUCHYMU HA U020 HA36I HA NAHENl 3MICmY
npaeor KHonkowo muwi ma oopamu Habauzumu oo wapy).

. |

4[| En @ Konupoeate

@ B¢ Yaanute
4 [w] Ye Mpynnnposats
4 [v]| Pa
I:l AuzaiiH gaHHenx >
4w Me |, Moctpoute awarpammy >
4w N CoeguHenna n CBAZK >
- . MpuBansnTe K cnow
4|v] S0
RGE
w1 Mpubanzute kK cnow
RE
———  NpuBansnTe K 3kcTenTy
B BBIGPAHHEIX CNOEE,
- |
[w] Wi

[ Wi = Cumsonsl

E‘o OTKnHOUNTE ECNABIEAHILLME OKHAE

’;‘T:!‘- HECTpDMTb BCAABIEAHILUWE OKHAE

JaHHele >

QBwmi goctyn >

OO6upaeMo OMOPHI TOYKH, K1 BIAMOBIIaI0Th OJHAKOBIM MICIIEBOCTI Ha
300pakeHHs, K€ TPUB’SI3YEThC Ta Ha KapTi. (Hanpuknad, kymu Ha
KOPOOHI, nepemun oopie, cmosnu i m.i.).

(Onopni mouxku cmaguimvcs 3 HNOYAMKY HA Henpus s3aHoMY
300padicenti, a nomim Ha Kapmi).
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Hamaraiitech MakCUManbHO PO30CEPEIUTH TOUKU. SIKICTh TIPUB’SI3KU
OIL[IHIOWTE MO CHIBMNAIIHHIO MEX PHUCYHKY 3 Mexamu JKUTOMHPCHKOT
obsacti. [To 3akiHUYE€HH1 MTOCIIIOBHO HATUCHITH 30epiraTtu ta 3aKpUTH.

ZR_ArcGIS_Musosap | P Mouck koamand (Alt+Q Polissia National - Polissia Natienal University PN

)BpaxkeHiA OBLwwmii goctyn PacTpoEtiii cnoii [laHHbIe CUCTEMERIVHENHBIX KOOPAUHAT

Eﬁ’ 1 ABTo-npumMEHEHIE ? s Bubpats 44 Yaanums sce F‘ +
4 >

E3

MprMerITE MpuBanzuTE K
133083HKE P Tabnuua P CoxpaHMT Coxparmre  3kcnopt  Cozgaye | 3akpers
v € CépocuTs OMOPHEN TOHEK . Y 1anuTs KaK HOBGII OMOPHBIX TOYEK  OTYET
NpocmoTp CoxpaHnTe JaKpeITE

07 Touku HCTWHHH 4
31.7 ‘ﬂ’x +

'\t_
RS
A\

4)CTBOPUTH B 1Iapl MOJISAA HOBI1 OJIS 3 HA3BaMU BiJMOBITHO J10
tabmuig 1.

(-]
4[] Paiion
A|I2I Mona |
4 [y MTO
= )
4[] Soil_types.png
RGB . - [
Mone: Eﬂ,ofpasmb EBbmmcnmb Bribopka: g Bibpats no atpubyTy
| | KpacHeiit:Band_1
B ZenenwiiBand 2 FID Shape* Shape_Leng Shape Area  Tunlp Byrne Asor Kucno [neid Micok
. CuHnit Band 3 1|0 | TMoawroH ZM  4542,159053 | 623670,853282
[w] Waorld Topographic Map 2|1 |MoawroHZM | 2653,27388 | 383349,136552 0 0 0 0 0
[v| World Hillshade 3 2 |MNoawrod ZM | 2868680021 | 277682460824

43 MNonwroHZM 2964927991 435408240141 0 0 0 0 0
5 4 | Toawrod ZM | 4861,11896 | 870682,087575

| HaxmuTe, 4To6k Z063EMTE HOBYID CTROKY.

5)donatu ao tabnauill aTpuOyTIB LIApy MOJS TUIH IPYHTIB, HA SIKUX
postamoBane noiue. (Tun rpynmy obupamu 3 gatiny Onucl pyumis.doc 6
nanyi Sat_4_1. Axwo none po3mauiosano Ha 0eKilbKoxX munax ipyHmis, 0o
maobauyi 3aHOCUMU MUN TPYHMY 3 MAKCUMATIbHOIO NIAOWEI0 8 MENCAX NOJSL).
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o

1:46 008 - ¥ :+= " [/ 3 195 686,30B 6 521 101,00C m
FH Mona X
MNone: E JoBaeuTs E Beluncnute  Buifopka: E?E BriEpate no atpubyTy ?é’ MNepekntounTe

FID Shape * Shape_Leng Shape_Area Tanlp Byrne Asot Kucno [nei Micok
110 Monurod ZM | 4542 158053 | 623670,853282  JepHOBO-CepegHEO-i C1ABONIZZ0NNCTI CYNIWEHT | QYrAMHKOE! FPYHTH ] o ] 0 o
21 Monawron ZM | 2653,27388 383349136552 [epHoBo-CepegHbo-i CabonigsonncTi ynilaHi | QyriMHKOE FpYHTH ] 0 ] 0 0
3|2 Monurod ZM | 2868680021 | 277682,460824 | [epHoBO-CepegHEO-i CNAGONIAZ0ANCTI CYNIWEHI | CYrAMHEOET FPYHTH ] o ] 0 o
4 3 Monwrod ZM | 2964,927991 435408, 240141 [epHoBo-cepegHeo-i CiabonigsonncTi yniwaHi | QyriMHKOE FpyHTH 0 0 0 0 0
5 4 Monurod ZM | 4861,1189%6 | 870682,087575 | JepHOBO-CepegHEO-i CNAGONIAZ0ANCTI CYNIWaH | CYrAMHEOE FRYHTH ] ] ] 0 ]

| HasmMuTe, YTOBE 4063EMTE HOBYID CTROKY,

6)BusHauntu cepefHiii 0OCIT OPraHidHOrO BYTJCHIO B IPYHTI B
pO3pi3i 5 moTiB.
3aBaHTaxuTH pactpose 300paxenns SOC 3 nanku Sat 4 1.
O

4 [#| MNona

4[| MTN

[
4(7) SoCf

JHaueHHe
1460

-
I "’I

4 [ | Soil_types.png
RGE
B KpachwiiBand_1
Jenenbnt:Band_2
. Cunnit: Band_3
| World Topographic Map
| World Hillshade

[TocnigoBHO HaTUCHYTU AHAaJMI3 — [HCTpyMeHTH, 00paTH IHCTPYMEHT
3oHAJIbHA CTATHCTHKA B TAOJHMIIO Ta 3alOBHUTH BIAMOBIIHI IIOJIA,
HAaTUCHYTHU 3alyCTHUTH.
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reoobpaboTka v X
'23:-:' 30HanNBHanA CTATUCTHKA B TabauLy 'Zl-B'
Mapametpsul MNapameTphl cpeasl 7

BxD,ﬂ,HbIE PAcTPOBRIE MAKW BEKTOPHBIE JaHHBIE 30H

\”I‘IDM - F

[Mone 3oHBI
| FID “|
BxogHof pacTp 3Ha4YeHWA

/| socif “|

BrixoaHas Tabnuua
|ZDnaISt_I'IOJ1;|5 |

|+| Wrhopwpoeats sHauenne NoData npu Beidmcneqnax

Tun cratncTiem

\ijEﬂ,HEE V|

|| Beluncnute kpyroeyro cratneTiiy

|_| OBpaBoTaTe Kak MHOrOMEPHLI

B Tabmnuii 3micTy 3’IBUTHCS TaOJIUI, IEPETIIHYTH 11 (IIpaBa KHOMKA
MUIII Ha Ha3B1 TaOuIll — BiIkpuTH) Ta 3aHECTH AaH1 0 TaOJIUIl aTpUOyTiB
wapy Ilomns.

£ ZonalSt_Monas X

Mone: & JoBaewte FE Boumcnte  BwiGopka: [ig

OBJECTID * FID COUNT AREA MEAN

111 0 4| 000002 350
22 1 4| 000002 357,75
3|3 2 3 | 0,000015 | 597,333333
4 4 3 4| 000002 549
55 4 10 | 0000057 5775

Haxmmute, yTobRl 40B3EWMTE HOEYD CTROKY.

7)BuszHauuTu cepeiHiil BMICT @30Ty B IPYHTI B po3pi3i 5 MOJIIB.

3aBaHTaXUTHU pacTpoBe 300pakeHHs Nitrogen 3 manku Sat 4 1.

Bukonatu 1151 JaHOT0 300pakeHHsI onepariii aHajIori4yHi MyHKTY 6 Ta
3aHECTH BIJIOBIJIHI J1aHi 10 TabauIll aTpuOyTIB APy MOJIA.

8)BusHaunTtu cepeqHii piBE€Hb KHCIOTHOCTI B IPYHTI B po3pi3l 5
TOJTIB.

3aBaHTaXuTH pacTpose 300paxenust Ph h2o 3 manku Sat 4 1.
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Bukonatu 111 jaHoro 300pakeHHsI onieparliii aHajaori4Hi MyHKTY 6 Ta
3aHECTH BIJTOBIJIHI J1aHi 10 Tabauill aTpuOyTIB MIApy MOJIA.

9)BusHauuTu cepe/iHiil BMICT TJICIO B IPYHTI B PO3pi3i 5 MOJIIB.

3aBaHTaxuTH pactpose 300paxkenHs Clay 3 manku Sat 4 1.

Bukonatu m1si JaHOTO 300pake€HHS OIlepallii aHaJor1yH1 MyHKTYy 6 Ta
3aHECTH BIJTMOBIJIHI J1aHi 10 TabauIll aTpuOyTIB MIApy MOJIA.

10) BusHauutu cepeiHiii BMICT MICKY B IPYHTI B pO3pi3i 5 MOJiB.

3aBaHTaXUTU pacTpoBe 300paxkeHHs1 Sand 3 manku Sat 4 1.

Bukonatu 1151 JaHOoro 300pakeHHsI onepariii aHajaori4yHi MyHKTY 6 Ta
3aHECTHU BIJAMOBIIHI AaH1 10 TAOJMIll aTpUOYTIB IIapy MOJIS.

11) OtpumaHi 1aHi mpeACTaBUTH B TaOJUYHIN (HOpMi:

O0csar ) . . .
Tun : Bwmict PiBensn Bmicr | BMmicT
ITone OPTraHIYHOT O : ick
IPYHTY a30Ty | KUCIOTHOCTI | TJICIO y
BYTJICITIO

Nel
No2

Ne3
Neo4

No5

Cepenne
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3augarTa Ne5

IIEPBUHHA POBOTA 3 PACTPOBUMMU JAHUMU

TpuBaJgicTb 3aHATTA: - 2 TOOUHU

MerTa:

HaBuukmu:

Bxiani gaui:

3aBaaHHA:

HABYUTHUCS ONPAI[LOBYBATH PACTPOBI JaHI.

v/ BMIiHHS BUpI3aTH pacTpPOBi JaHi;

v/ BMIiHHS TPOBOAWUTH IIEPBUHHY OOPOOKY pPacTpOBHX
JaHuX;

v' BMiHHS (GOpMYBaTH HOBI IIap¥ 3 BHKOPHCTAHHIM
KaJIbKYJIsITOpa pacTpa.

1. Set 1.1 - gani 3 maboparopnoi podotu Nel;

2. Set 5.1

«ASTGTMV003 N49E027 dem» — pacTp KapTd BHCOT
Kutomupcbkoi 0051acTi.

1) CTtBOpUTH HOBY KapTy, Ha3BaTH ii Lab_35.

Binkpuaemo Bamr npoekt «ZR ArcGIS TlpizBurie»

Bce pobumo Tak camo gk B myHkrax 0.3-0.4 JlaGoparopnHa
po6ota Nel.

2) 3aBaHTaXXUTHU Ta BIIOOPA3UTH JaHi JiaboparopHoi Nel -
Set_1.1.

B maneni Karanor mpaBoro KHONKOIO MHUII KJIAIAEMO Ha

nyHkTi [Tanku 1 Bubupaemo Jlogatu miakatOueHHS 10 ManKu
1 BuOuUpaemo 30epexeHy 0Oazy ganmx Set 1.1. 13
JIaboparopHoi podotu Nel.

3) 3aBaHTaXUTH pPacTp KapTh BUCOT KUTOMUPCHKOI 00JIaCTI
ASTGTMV003 N49E027_ dem 3 manku Set_5S.1.

4) CrBoputu Oydep 100 MeTpiB HaBKOJIO 11apy Ioms.

Buxopucraru iHctpymeHT bydep 3 mapamerpamu
BKa3aHUMU HA PUCYHKY.
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lecobpaboTka v X
i 1
© bydep @
e WMuctpymenT MNonapHelid Gydep nogiepHueacT yyHLLEHHYHD %
YHKELMOHANEHOCTE WK NPOWZECIMTENBHOCTE.
MapameTpebl MapaMeTphl cpegsl (7
BxogHelE 00BEKTBI
| Mona w | Fa
BeixogHoi knacc NpocTpaHcTEEHHB 0B bEeKToR
|I'I|:u'|n_Bu1"Fer |
PaccroaHne [3Ha4eHWe nan noneg] |E,a,|.-1H|.-1u,b| M3MEDEHWA ATHHEI - |
| 1DD||MEpr| V|
Tun cTopoHe
|I'I|:|J1Hb||.'-i V|
Metog,
|I'IJ'|aHapr||.'-i V|
Tun cnnAHMA
| Het cnnaHua V |

5)Bupizatu pactp kaptu BUCOT JKUTOMUPCHKOT 00JI1aCTi.

Bukopucratu iHcTpyMeHT Bupizatu pacTtp 3 mapameTrpaMu
BKa3aHUMH HA PUCYHKY. (36epHimb ysazy Ha me wjo nompioHo akmusysamu
napamemp Buxopucmogyeamu 6xioni 06’ckmu ...).

leocobpaboTka v 1 X
'3:-) Boipesats pactp 'H_-:J
MapameTpul [NapamMeTpel Cpegsl 7

BxogHoi pactp
| ASTGTMVD03_N49ED27_dem.tif |

BeogHoW 3KCTEHT
| Mona_Buffer v |

[MpamMoyronsHUE E

+=| 28,6809983250865 | =| 28,708255447468 |
&/ 50,4329681245882 | | 50,4458760329857 |

'Igl WMcnonesoeate BXogHble 06BEKTE ANA BEIPEIAMILLENR MEOMETPHH

# BoiogHoi HaBop pacTpoBbIX 3HHBIX
| ASTGTMVD03_N49ED27_dem_Clip |

3naueHne MoData
| 32767 |

|_| Mcnonesoeate 3KCTEHT EbIpEIaHNA

[licnms 3akiHYeHHsT BWKOHAHHS TMPOIEAYpH IIOBUHHE 3’ SIBUTHCH
HACTyIHE 300pakeHHSI.
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Conepxative o x [Eb1  [Fweb2  [Fbs  [Fibs
T | Mouck L v | 5 I i

=M/ H &

MopaAoK NPOPUCOBKM {Tveos}

4[F] Lab5
v ] Oic

r
£

b [] Enesatop
4[| Nons_Buffer
O
b [ Yepusxis
b (] Paiion
b [v| Nona
4[JMm
O

4[] ASTETMVO03_ N49E027_dem Clip

3HaueHune
238

188
4[] ASTGTMVO03_N49E027_dem.tif

3nauenne
402

B

[v] World Topographic Map
[v] World Hillshade

6)I1o0yayBat JiHi1 pIBHUX BUCOT.
Buxopucrtatu iHcTpymeHT I30JiiHil 3 mapameTpamu BKa3aHMMH Ha

PUCYHKY.

[eoobpaboTka v X
@ M3onmHmnm @
MNapameTpsl NapameTpsl cpeas (7

BxogHo® pacTp
ASTGTMWMWD0I_NAEDZT_demn_Clip v

BeioaHol knacc obbeKToB
Contour_ASTGTMY2

BricoTa ceyeHmA 3
Basoean M3onMHKWA 0
£ ko3t drunedT 1

Tun nsonuHMA

FlzonuHnm w

MakcrmaneHoe YWCNC BEPLUWH B
oOberTE

[licnms 3akiHYeHHsT BUKOHAHHS TMPOIEAYpH IIOBUHHE 3’ SIBUTHCH
HAcTymHe 300paxeHHs. (3minime Konip AiHilL. )
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CopepxaHve v 1 x [ElLab [E] tab 2 [=] Lab3 [E] Lab 4

T |ﬂou(x ) V| Dy By
=8N/ HOo

Mopagok NpoprcoBKn
4 [F] Lab5

(T Odic

I [C] Enesatop

4 [ Contour_ASTGTMY2

4[] Mona_Buffer

b [] Hepraxis

b (] Paiion

b[C] Nona

4[] Mmm

4[] ASTGTMWOD3_N49E027_dem_Clip

3Hauenne
238

I133

b [C] ASTGTVIVOD3_N49ED27_derm.tif
[v] World Topographic Map
[+] World Hillshade

[ecobpaboTka v X

© YknoH )

0 MucTpymenT MNapamerpel NnoBepxHOCTH NOAAEPAWEAET

YAYHLIEHHYH GYHELWOHANEHOCTE MAW NPOW3ECANTENBHOCTE, =
Mapametpwl [lapameTphl cpeabl (7
ExogHol pactp
ASTGTMVOD3_MN49E02T_dem_Clip v |
BbixogHon pactp
Slope ASTGTM2 ™~
BexogHoe namepeHne
[pagycel v
Metog
[MnaHapHBIA v
iz KOIDPHULNEHT 1

[licnms 3akiHYeHHsT BUKOHAHHS TMPOIEAYpH IIOBUHHE 3’ SIBUTHCH
HACTYIHE 300paKCHHS.
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CopepxaHue v @ x [kt [Eebz  [Fllab2z [ Labs
M
T |Fl'nun( P~ |

EON/BOoRk

MopagoK NPOPHCOBKK
[F] Labs

b [ Ogic

I[_] Enesatop

4[| Contour ASTGTMV2

COALNE By

33Dy, sy
n

S

4 [j Mona_Buffer
o
I [_] Yepraxie
I [_] Paiton
(] Noas
Fmpan
O

[ Slope AsTGTMZ

21,7
2343
<571

W <553

W <32

W <1404

W <67

W <218

M :309%

| S

W 0

4[] ASTGTMVOD2_M49ED27_dem_Clip

3HaueHne
238

I133

b (] ASTGTMV03_N49EO27_dem.tif
[+#] World Topographic Map

T)IToOyayiiTe po3IMOIia HAIPSMIB CXHITY TTOBEPXHI.
Bukopucratu incrpymenT Excno3uuisi 3 mapaMeTpaMu BKa3aHUMH

Ha PUCYHKY.
[ecobpaboTka v X

@ FKCNO3NUWMA EI-:}

0 MHcTpymenT MNapameTpel NoBEpXHOCT NOAJEPHNEIET

YAYYLIEHHYH PYHKLUWOHANBHOCTE MKW NPONZECIMTENBHOCTE. =
MNapameTphl llapameTpbl cpeabl (7
BxogHoW pacTp
ASTGTMVOD3_M49E027_dem_Clip v | el
4 BexogHow pactp
Aspect_ASTGTI ™~
MeTog,
[naHapHbIN bt

ITicis 3aKiHYEHHS BHUKOHAHHS nmpoucaypu IOBHUHHC 3’ SBUTHUCH
HaCTYIIHC 306pa)KCHH$I.



Conepxative v x [Ebr  [Ewb2  [Elbs  [Eltb4  [E]ebs x
T [ Mouce £ ] "
=0/ 5 &k
Mopagok npopucoBkn

a[E]an s
P[] Ogic

ON0 kg Yy

g By
h

4[| Contour ASTGTMVZ

4[] Mona_Buffer

P[] Yephaxie
P[] Paiion
b (] Mons
4[] MM
4[] Aspect ASTGTI
Value
Maockocts (-1)
M Cesep (0-225)
0 Cesepo-soctok (22.5 - 67.3)
Bocrok (67.5 - 112.3)
M 0ro-Bocrox (112.5 - 157.5)
W 10r (1575 - 202.5)
M 10ro-zanag (202.5 - 247.5)
Ml 3anaa (2475 - 292.5)
M Cesepo-3anaa (292.5 - 337.5)
I Cesep (337.5 - 360)
P[] Slope ASTGTIVZ
4[] ASTGTMVO03_N49E027_dem_Clip

3HayeHne

238

8)Po3paxyBaTy XapaKTepUCTUKU BUCOT JIJIs MOJIIB.

Bukopuctatu iHCTpyMEHT 30HAJIbHA CTATHCTHKA B TA0JHLIO 3
napaMeTpaMy BKa3aHUMHU HA PUCYHKY.

[eocobpaboTka v X
@ J0OHanbHaA CTaTUCTKKa B Tabnuuy @
Mapametpel [MNapameTphl cpegsl (7

B}[D,EI,HI:IIE PacTpOBbIE WA BEKTOPHEIE JdHHBIE 30H

-
Mona - i
MNone 30HbI
FID -

BxogHoW pacTp 3HaveHni
ASTGTMVOD3_MASENZT_dern_Clip *

BbrogHaa Tabnuua
Zonalst_Monal

(| Wruopuposate sHauenne NoData npw seiancnennax
Twn CTATUCTHEM

Munumyn, Makcunyn n CpegHee v

(| OBpaborate Kak MHOrGMEPHBI

[Ticnst 3aKkiHYEHHS BUKOHAHHS MPOLEIYpPU MEPErIsHbTE TAOJHUIIIO.
[IpaBa kHOMKa MMIII HA HA3B1 TAOJUIl B TaOuIll 3MicTy Bigkpurn.
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4[] ASTGTMVO03_NAJED27_dem_Clip Leissor 7| e T Y
JHayeHe 22 Zonalst Monsd X
238
I Mone: FF foasvre B Buuncwme  Bribopia: F@Emﬁpa
188 OBJECTID* FID COUNT AREA  MIN MAX MEAN
b 7 ' PO
R 1| 1 0 418|0,000032| 206 229 220,552632
S TR 22 1 255 000002 202 238 221486275
[v| World Hillshade
uf 33 2 187|0,000004| 211 230 222,080214
4 AETOHOMHBIE TaGANLbI
44 3 289 0,000022 208 226 217211073
B ZonalSt_Mona2
5 3 4| 582 0,000045 198 230 217243936

HaxmuTe, YTobel 40B3EMTE HOBYID CTROKY,

9)CDODMVBaHH$[ HOBHUX IHaDiB 3 BHUKOPHCTAHHIM KaJIBKVJIATOPA

pacTtpa.
(Poszensinemo Ha npuknadi GopmyeanHs wiapy «HOpMA BUCIBY

nuieHuyiy. Pignanus nopmy eucigy 3anedcno 6io sucomu mae eu2iso N =
—5.9 + 0.05 * H)

Bukopucratu iHcTpymMeHT Kaabkyjasitop pacrpa 3 mapameTrpaMu
BKa3aHUMM HA PUCYHKY.

reoobpaboTka v X
'23:-'}' Kanokynatop pactpa 'ﬂ-}
MapameTprl MNapameTpel cpesl )

Bripaxenune AnreBpel kapT

Pactper MHcTpymenTe
Aspect_ASTGTI Onepatope -
Slope_ASTGTMZ +
ASTETMVO03_M49E0ZT_dem_Clip
ASTETMVO03_MA9EDZT_dem.tif ®

r
i

-5.9 +8.85 * "ASTGETMV@@3_N49E@27_dem_Clip" -~

BeixogHof pactp

| rastercalc |

[licnst 3akiHYEHHSI BUKOHAHHSA MPONEAYpU Ta 3MIHU IapaMeTpiB
B1J100paK€HHs TOBUHHE 3’ SIBUTUCH HACTYITHE 300paKeHHSI.
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» 7] Eneszrop
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4[] Nena_Buffer
=]
b [] Yeprsaiie:
1 (] Paion
» () Nans
» [ MM

L

s

¥ (] Aspect ASTGTI

# (] Slope_ASTGTMZ

4 (7] ASTGTMVO03_NASEDZ7 dem Clip
Er—

28

Ims

b ] ASTGTVN003_NADEND7_dem i
] World Topographic Map
] Word Hilshade:

4 Amronomrsie Tab i
E= ZonalSt Monn2
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B
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3angarTra Ne6
ITIEPBUHHA POBOTA

31 3BHIMKAMM OIITUYHOI'O AIAITA3ZOHY

TpuBasicTb 3aHATTSH: - 2 TOOUHU

Merta:

HaBuukmu:

Bxiaui namni:

3aBaaHHA:

HABYUTUCS TPAIIOBATH 31 3HIMKAMHU  ONTHYHOTO
Jlara3oHy.

v/ BMiHHs 3BaHTaXyBaTH Ta BimoOpa)kaTh KOCMidHi
3HIMKHM ONTUYHOTIO Jl1ana30Hy;

v/ BMIHHS TpAIOBaTH 3 CIEKTPAJIbHUMHU KaHaJIaMu
ONTUYHOTO 3HIMKY;

v/ BMIHHS aHaJIi3yBaTd 3HIMKH Pi3HOIO IPOCTOPOBOTO
PO3pI3HEHHS;

v/ BMiHHS BHKOPUCTOBYBAaTH 3HIMKH KOCMIYHOIO
Jlara3oHy JJisl KOHTPOJIIO IeTpajiallii MmoiB.

1. Set 1.1 - nani 3 naboparopHoi podbotu Nel;

2. Set_6.1. KocMiuH1 3HIMKH:

«S2A MSIL2A 20220510T090601 N0400 RO50 T35
UNR 20220510T140714»

«S2A _MSIL2A 20220510T090601 N0400 RO50 T35
UNS 20220510T140714»

«S2A MSIL2A 20220510T090601 N0400 RO50 T35
UPR 20220510T140714»

«S2A MSIL2A 20220510T090601 N0400 RO50 T35
UPS 20220510T140714»

«S2A MSIL2A 20220510T090601 N0400 RO50 T35
UPT 20220510T140714»

«S2B_MSIL2A 20220428T092019 N0400 R093 T35
UNT 20220428T112334»

1) CtBOpUTH HOBY KapTy, Ha3BatH ii Lab_6.

Binkpuaemo Bamr npoekt «ZR _ArcGIS_TlpizBurie»
Bce pobumo Tak camo sk B nyHkrax 0.3-0.4
JlabopaTopHa pooorta Nel.

2) 3aBaHTaXXUTH Ta B1JIOOPA3UTH JiaH1 JabopaTopHOi Nel
- Set_1.1.
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B naneni Kartamor mpaBoro KHOIKOIO MHIIIN KJIallaEMO Ha
nyHkTi [lankm 1 BuOupaemo Jlomatu MmiaKIIOYEHHS 0
narnkyu 1 BUOUpaemo 30epexeny 0aszy manux Set 1.1. 3
JIaGopaTopHoi poooTu Nel.

3) 3aBaHTaXXUTH 3HIMKH ONTUYHOTO J1aa30HY.

B maneni Karanor npaBoro KHOIMKOKO MUIII KJIallaeMO Ha
nyHkTi [lanku 1 BuOGupaemo JlomaTu miAKIIOYEHHS 10
narnku 1 BuOupaemo 30epexeny 06a3y ganux Set 6.1.

3 KOXKHOTO 300paxkeHHsI obupaemo (daitn 3 arpubyTom
TCI (y mocnigoBHOCTI, SIK BKa3aHO Ha PHUCYHKY) Ta
nepeTATHYTH (aiii Ha KapTy.

Mpoekr MMoptan KzBpaHHoe =
Mouck Mposkm -
o KapTe: -
& HaBopbl MHCTpYMEHTOE
=1 bazel gaHHbX
e CTnnm
- [REL T
B ZR_ArcGIS_MNMueosap
Set 1_1
Set 2 1
Set 2 2
Set 31
Set 41
; Set 5_1
- Set 6_1
El Keitene_22_1
- 52A_MSIL2A_20220510T090601_MNO400_RO50_T35UMR_20220510T140714
- S2A_MSIL2A_20220510T090601_MNO400_R0O50_T35UMR_20220510T140714
ALX_DATA
DATASTRIP
- GRAMNULE
- L2A_T35UMNR_A035940_20220510T091336
ALK _DATA
- IMG_DATA
- R10m
b EH TISUNR_20220510T0S0601_AOCT_10m.jp2
b EH TI5UNR_20220510 601_B02_10m.jp2
v B TISUNR_2 601_B03_10m.jp2
v B TISUNR_2 601_B04_10m.jp2

b BEH TISUNR_2022051

OTOS0601_B08_10

m.jpl

[

I35

¢ B TI5UNR_20220510T020601_TCI_10m.jp2
b B TISUNR_20220510T0S0601_WVP_10m.jp2
R20m

RE60m

@

14°C  Sunny

~ T e A E Td) ykr 1244 E

AHaJIOT14HI 11l TOBTOPUTH 3 BCIMa 300paKeHHSIMU (iX LIICTh).
[Ticnst BimoOpakeHHsI BCIX IIECTH 300pa’KeHb HA €KpaHl MOBUHHE
CTBOPUTHUCH HACTYITHE 300paKEHHS.
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vax
»

Ha manomy erami BaM HEOOXiTHO 0oOpaTu 300pakeHHS, HA SKOMY

pO3TaIoBaH1 CTBOPEH1 BaMH ToJisl. J{Jist BUpiIIEHHs TaHOT 3a/1a4l BMUKANTe

Ta BUMHUKaNTE BiJOOpaKeHHs BIJMOBIIHOTO 3HIMKY Ha MaHeni 3micty. s

€KOHOMII Mam’ STl POEKTY PEIITY 300pakeHb MOKHA BUIATTUTH.
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RGB
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RGB
M KpacheiBand_1
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M 3enenwiiBand 2
M Cunwi: Band_3
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RGB
M Kpacheiii:Band 1
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M Cuwwii: Band 3
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RGB
M KpachwiiBand_1
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[¥] World Topographic Map
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5) AHasii3 IPOCTOPOBOTO PO3PI3HECHHS 3HIMKIB.
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[

cx Mpoer

@ Keproi
& Habopsi wrcrpymentos
S Basw aammei
b igi Crwnm
i Mankn
% ZRAICGIS Musosap
Set_1.1
Set 2.1
Set 2.2
Set 3.1
Set 41
Set 5.1
4l Set61
4 il Keirens 221
S2A_MSIL2A_20220510T
S2A_MSIL2A_20220510T
S2A_MSIL2A_20220510T:
S2A_MSIL2A_20220510T:
S2A_MSIL2A_20220510T:
S2B_MSIL2A_20220428T)
b i Noxaropsi
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3aBaHTaXXTe 300pakeHHS 3 MPOCTOPOBUM po3pizHeHHsM 20 Ta 60
METpIB ISl 3HIMKY, SIKUM MOKPUBA€E CTBOPEHI BaMU MOJIA. 3a MOTPeOH st
imenTudikamii daitly MOXKHa CKOPUCTATUCh 1HCTpyMEHTOM BiacTuBoCTi
JU1s 0OOpaHOTO BaMU 300paKeHHSI.

Tpoexr Kapra Bcraska Asamz  Bna  Pejaxtuposanie WzoBpaxesna O6upsi gocryn
Ex PNl | [T @neven korenor & 5] sger | Comam = & Mosesm
[Y®) X5 i i) Bl

Pacipossii croii Rarkse CocTemsl AeliSX KOOPAIHAT

v | & Haswrarop

) = 2 3 l
% Youmemposan, | Camans Kpoops | Copom BB BugKeranor [ OwioPython & Aviation \ Wnanopr e o [ Kamepa
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Pactpu HazuBaemo P1, P2, P3.

JKCNOpT pacTpa P~ 1 X
T35UPR_2022051_CompositeBand

Obwwre HacTpoikn

BercogHoi Habop pacTpoBeX JaHHBX
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Pazmep pactpa

Takum YuHOM, CTBOPEH1 YOTUPHU OJHAKOBUX PACTPOBUX 300paKCHHSI.
JInst mociKEeHHsST BIUIMBY PO3MOJIUTY CIEKTPAJbHUX KaHAIiB Ha BUJT
300pa’kKeHHsI MPOBEAEMO MEPEPO3NOALT CHEKTPATbHUX KaHAIB BX1JHOTO
300pakeHHs 1o kaHajlam RGB.

Kom0inyBatu kaHanu OyJ1IeMO MPOBOJIUTH Y BIATIOBITHOCTI 1O TaOIuIII

HazBa 300pakenns | CrnekTpaibHl KaHAIN Posnoain mo RGB
P1 B08-B03-B02 4-2-3 (IR-G-B)
P2 B04-B08-B02 1-4-3 (R-IR-B)
P3 B04-B03-B08 1-2-4 (R-G-IR)

J11s1 mepekIIroYeHHs KaHaliB 00MpaeMo 300paKeHHs Ha MaHei 3MICTy
— mpaBa kHomka muiii — CuMBoM. BucTaBisemMo BIAMOBIAHI KaHAIW IS
RGB.



Jl1st pemTu kaHaIiB pOOMMO aHAJIOTIYHO BIAMOBIHO A0 TaOJIHUIII.
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OCHOBHbIE CUMBONbI

|Re

KpacHbiit \V |Band_4 -I
3enewblit \/|Band_2 'I
Cunnid \/lBand_S - I
Anbda |HeT - I

[l Mnsepruposats

Tun pactaxku |MNpoueHT oTcedeHna

MuH. @I
Famma

Cratuctuka 'Macxar 1

Makc.

Cratncrika IHaGop A3HHBIX

MuH, Makc, CpeaHee Cp.KB.OTKS
Kpacheid | O 16496 .2946,1907! 1290,3565
3enenniv 0 17568 1575,6043: 637,85458!
Cunnid | O 18432 1384,9632! 569,14455

HaOnwxaroun oTpuMani 300paKeHHS 10 €KCIIEHTY CTBOPEHUX BaMu

moiiB, oOpaeMO KOMOIHAIIFO KaHaB, SKa OUIBINE MAXOAUTH IS

B1100pa)keHHS IIPOIIECIB HA MOJIAX.
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9) AHauti3 300pakeHHS 3 BUKOPUCTAHHAM 1IHCTpYMEHTY CXoBaTH.

Hanuii incmpymenm ukopucmogyemscs 0is 8i3YabH020 NOPIGHAHHS
080X pacmposux 300padiceHw.

Ha nanenm 3micTy BBIMKHITH BioOpaxkeHHsI 300paxkenr P1 Tta P2.
BcranoBiTh kypcop Ha map P1.tif.

Ha nmaneni iHcTpyMeHTiB 00epiTh PacTpoBuii mmiap.
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AHAJIOT1YHO MOMAapHO MOPIBHANTE 1HIIII KOMOIHAIlT 300paeHb.

10) Anani3 300pakeHHS 3 BUKOPUCTAHHSIM 1HCTPYMEHTY
[1po30picTh.

Ha maneni 3MicTy BBIMKHITH BijoOpakeHHs 300paxeHb P1 ta P2.
BcranoBiTh kypcop Ha map P1.tif.

Ha nmaneni iHcTpyMeHTiB 00epiTh PacTpoBuii mmiap.

OO6epiTh 1HCTpyMeHT I[Ipo3opicTh. 3MiHIOWTE TPO30PICTH 0OPAHOTO
300paxkeHHs Ha 25%; 50%; 75% nns nopiBHsAHHA 300paxens P1 ta P2.

K3 AHanuz Bug PeakTHpOEaHWE z00paxeHua OBLwwit gocTyn PacTpoewlid cnoi
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‘ 2N :

e ——
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*| | Pl Cmewweanwe cnon (HopManeHoe - m Mepuanne [ 3000 ms |,

Cumeonkl Tun
HopmaneHoe - * pacTsKKA
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AHAJIOTIYHO TIONMApHO MOPIBHAWTE 1HIN KOMOIHAIli 300pakeHb Ta
300pakeHHs 3 0a30BOI0 KapTOIO.

11) IlepeTBOpeHHs 300paKE€HHS 3 BUKOPUCTAHHAM 1HCTPYMEHTY Tun
PO3TSTYBaHHS.

Ha mnanenmi 3MicTy BBIMKHITH BigoOpaxeHHs 300paxeHb Pl.
BctanoBiTe kypcop Ha map P1.tif.

Ha mameni iHCTpymeHTIB o0epitb Tum po3TsaryBaHHA. Y
BUITAIAI0YOMY CIIHCKY 00€piTh BupiBHIOBaHHS TiCTOTpaMH.
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[TopiBHAITE OTpUMaHe 300paK€HHS 3 BX1JHUM Ta 3p00iTh BUCHOBKH.
[ToBTOPITH AaHY OMEpalliio A 1HIINX 300paXKeHb.
12) BukopucTtaHHs 1HCTPYMEHTIB aHali3y Ta TEPETBOPECHHS
300pa’KeHb JUTsl BUSIBJICHHS 30H M1IBUIIECHO] YBary.

3asoanns nonsieac 6 cmeOpeHHI weln-Qgaunie 3 OLIAHKAMU SKI
nompebyroms nio8uweHol yeazu.

CtBOproeMo miein-gans TUIy MmoJiroH 3 HazBoro [IpobieMH1 TiISHKH.
(duBucek mynktu 1.3 — 1.4 naboparopHoi po6otu Nel). 3a HEOOXiTHICTIO
3MIHIOEMO TTapaMeTpy KOTO BiOOpaKEHHH.

[TocnimoBHO 3actocoBytouu iHCTpyMeHTH CxoBatu, I[Ipo3opicth Ta
Tun po3TAryBaHHA IIYKAEMO HAa CTBOPEHUX paHIlIE€ TMOJAX 30HU 13
CYTTEBOIO BIMIHHICTIO 300pakeHHS Ta (OPMYEMO BIJMOBIAHI 00’€KTH B
mein-gaiin [IpobnemHi AUISTHKY.
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3anarTra Ne7

POBOTA 3 IHIEKCAMMU
TpuBaJicTh - 2 TOOUHU

3aAHATTSH:

Mera: HABYUTHUCS (bopMaTyl?.aTH Ta TPAIOBATU 3 1HIEKCAMHU
CIIEKTpaJIbHUX KaHAJIB
v’ BMiHHSA dbopmyBaTu pactp 1HJICKCIB 3
0araroCrneKkTpaJbHOTO 3HIMKY 3  BUKOPHUCTAaHHSIM
KaJIBKYJIATOPY PAacTPy Ta CTaHJAPTHUX MPOLEAYD;

Hapuuxu: ¥ BMIHHS aHaIi3yBaTH 9acOBi PSIU iHICKCIB;

v’ BMiHHS 00pOOJISITH PaCcTPH IHIEKCIB;
v/ BMIHHS BHKOPHCTOBYBATH pACTpU 1HIEKCIB ISt
MOIIYKY TPOOJIEMHUX IUISTHOK HA MOJISX.

Set 1.1 - nani 3 maboparopHoi podotu Nel;

Set 6.1. KocmiuHi 3HIMKH:

«S2A_MSIL2A 20220510T090601 N0400 R050 T3
SUNS _20220510T140714»

«S2A_MSIL2A 20220510T090601 N0400 RO

Bximmi pami:  50_T35UPR_20220510T140714»
«S2A_MSIL2A 20220510T090601 N0400 RO
50 T35UPS_20220510T140714»
«S2A_MSIL2A 20220510T090601 N0400 RO
50 T35UPT 20220510T140714»
«S2B_MSIL2A_20220428T092019 N0400 RO
93 T35UNT 20220428T112334»

3arajipHa XapakTepUCTUKA 1HJIEKCIB Bereraii.

Innexcu Beretarii (Vegetation Indices) - 1€ YMCIOBI MTOKAa3HUKH, SIK1
BUKOPUCTOBYIOTHCS JJIsl BUMIPIOBAHHSI Ta aHaJi3y CTaHy POCIUHHOCTI Ha
3€MHIM MOBEpPXHI 3 BUKOPHUCTAHHSM JaHMX, 310paHUX 3 CYMYTHHUKIB a00
aepo(OTO3HIMKIB.

JlesK1 3 HaUTOMUPEHIIINX 1HASKCIB BereTallli BKIFOYalOTh:

1. HopmamnizoBanuii Beretamiauii iHgekc NDVI (NDVI) — e
CTaHJIapTU30BaHUHN 1HJEKC, IO MOKAa3y€e€ HAsBHICTh Ta CTaH POCIUHHOCTI
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(BimHOCHY OloMacy). llei 1HAEKC BUKOPUCTOBYE KOHTPACT XapaKTEPHUCTHUK
IBOX KaHaliB HA0Opy MYJbTHUCHEKTPAIbHUX pPACTPOBUX JaHUX —
NOTJIMHAHHS TITMEHTOM XJOpodiay B YEPBOHOMY KaHaJIi 1 BHUCOKOI
B1JIOMBHOIT 3/1aTHOCT1 pOCIMHHOCTI B 1H(ppauepBoHoMy kaHai (NIR).

3nauenHs iHaekcy NDVI po3paxoByeThCs 3T1IHO 3 BUPA30OM:
NDVI = ((NIR - Red)/(NIR + Red)),
ne  NIR — 3HaueHHs miKcesiB OJIMKHBOTO 1H()PaYepBOHOIO KaHATY;
Red — 3Ha4yeHHs MIKCENIIB YepBOHOT'O KaHATY.

2. MonudikoBaHuil CTaHAAPTU30BAHHUI 1HACKC BIAMIHHOCTEH BOAM
(MNDWI) BukopuctoBye 3eneHuii kanan ta xkanan SWIR (short wave
infrared abo KOPOTKOXBWJIHOBUW IH(PPAUYEpPBOHMM diama3oH) IS
MOKpAIeHHST Bi0OpakeHHsI 00'€KTIB BIAKPUTHX BOJHUX MPOCTOpiB. BiH
TaKOXX 3HWXKY€E 3HAYEHHsI oOsiacTel 3a0y/I0BH, SIKI 4acTO KOPETIOITHCS 3
BIJIKDUTHUMH BOASHUMH IPOCTOPAMH B 1HIINX 1HIEKCAX.

MNDWTI = (Green - SWIR) / (Green + SWIR),
ne  Green — 3HAYEHHS MIKCEIIIB 3€JICHOTO KaHATY;
SWIR — 3HaueHHsS MIKCENIB KOPOTKOXBUJIBLOBOTO 1H(PPAUYEpBOHOIO
KaHaly.

3. CranaapTu30BaHU 1HAEKC BIAMIHHOCTEHN 3BoJiokeHOCTI (NDMI)
YyTJIMBUWA JI0 PIBHS BOJOTOCTI POCIMHHOCTI. BHUKOpPUCTOBY€ThCS Jisi
BIICTe)KEHHS TIOCYX, @ TaKOX BKa3y€ PIBEHb TOPIOYUX MaTepiajiB y
noxkexxone0e3neyHux 3oHax. BukopucroBye kananu NIR ta SWIR s
CTBOpPEHHS Koe]ilieHTa, TPU3HAYCHOTO JIJIs MPUTTYIIICHHS OCBITJICHHS Ta
atMocepHUX eeKTIB.

NDMI = (NIR - SWIR1)/(NIR + SWIR1),
ne NIR — 3naueHHs mikcesniB OMMKHBOTO 1HGPAYEPBOHOTO KaHAITY;
SWIR1 — 3HadyeHHs MIKCENIB KOPOTKOXBHUJIHLOBOTO i1H(pauepBOHOTO
KaHay 1.

4. MoaudikoBanuii Bereramiiauii injgekc (MVI) - 1ie nokasHuk, SKuit
BUKOPUCTOBYETHCS JJIs BUMIPIOBAHHSI 37I0POB'S POCIMH Ha 3E€MHIl



76

noBepxHi. BiH BpaxoBye€ HE TIIbKH KIJIBKICTh 3€JICHOTO KOJBOPY B
pPOCIIMHAX, aJi€ 1 HACHYEHICTh Ta ACKPaBICTh KOJIbOPIB.

5. Inmexc BigHocHoi Bereramii (RVI) - 1e mnoka3HuK, sKui
BUKOPUCTOBYETHCS JIJII BUMIPIOBAHHSI KUIBKOCTI POCIMHHOI OiloMacu Ha
3eMHIM mMOBepxHi. BiH OOUYMCIIOETBCS 3a JOMOMOIOK BHUMIPIOBAHHS
BIJIOMTTS CBITJIAa B UEPBOHIM Ta OJIMKHIN 1HOpauepBOHIN 00JACTAX CHEKTpA.

6. lumekc BimHocHoi Bomu (WI) - 11 TOKa3HUK, SKHi
BUKOPUCTOBYETHCS JIsl BAMIPIOBAHHS KUJIBKOCTI BOJIOTH, KA 30€pIiraeTbCs
B TPyHTI Ta pOCIMHAX Ha 3€MHIM moBepxHI. BiH o004HMCIIOETHCS 3a
JIOTIOMOTOI0 BUMIPIOBAHHS BIJIOUTTS CBIiTJIa B iHPpadepBOHIA Ta OJMKHIN
1H(ppavepBOHINOOIACTAX CIIEKTPA.

7. Inpexc 3eneHoro koaipy (GI) - 1me TOKa3HHUK, SAKUU
BUKOPUCTOBYETHCS [IJI1 BUMIPIOBAHHS KUIBKOCTI 3€JIEHOTO KOJIbOPY B
pOCIMHAX Ha 3eMHIA TMOBEpXHI. BiH OO0YHCIIOETBCA 3a JIOIMTOMOTOIO
BUMIPIOBaHHS BIIOMTTS CBITJIA B 3€JI€HII Ta YepBOHINM 00JIaCTAX CIIEKTpA.

8. Inmexc BimHocHOi uyytnuBocTi (RSI) - 1me mnokasHuk, skuit
BUKOPUCTOBYETHCS JIJISI BUMIPIOBAHHSI CTYIICHS YYTJIMBOCTI POCIHH IO
pI3HMX JOBXHMH XBWJIb CBITJIA. BiH OOYHCITIOETBCS 3a JOMOMOTOIO
BUMIPIOBAHHSI BIJIOUTTSI CBITJIA B PI3HUX OOJACTSIX CHEKTPA.

Ingekcu BereTalii BUKOPUCTOBYIOTHCS JJI BH3HAYEHHS KUIBKOCTI
POCIMHHOI 010MacH, 3I0POB'A Ta 3pOCTAHHS POCIWH Ha 3€MHII MOBEPXHI, a
TaKOXX IS BHUMIPIOBAaHHS €(PEKTUBHOCTI 3EMJICKOPUCTYBAaHHS Ta
MJIaHyBaHHS BPOXKaiB.

3aBJaHHS:
13) CTBOpUTH HOBY KapTy, Ha3Batu ii Lab_7.

BinkpuBaemo Bam npoekt «ZR _ArcGIS IIpizBurie»
Bce pobumo tak camo sik B myHkTax 0.3-0.4 Jlabopatopna pobota Nel.
14) 3aBaHTa)kuTH Ta B1I0Opa3uTH AaH1 JabopatopHoi Nel - Set 1.1.

B nanenm Kartamor mpaBor KHONKOK MHIII KJIAIIAEMO HA IMYHKTI
ITanku 1 BuOupaeMo Jlogatu MIAKIOYEHHS [0 IMalKd 1 BHOMpaeMo
30epexeny 0a3y nanux Set 1.1. 3 JlabopatopHoi po6otu Nel.

15) 3aBaHTa)XUTH 3HIMOK ONITUYHOIO JIiana3oHy.
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B manem Kartamor mpaBor0 KHOMKOIO MHINI KJIalla€EMO Ha IMYHKTI
[lanku 1 BuOuMpaemo JlomaTu MIAKIIOYEHHS [0 TAaNKd 1 BUOUpPaEMO
30epexeny 0a3y ganux Set 6.1.

3 300paxkeHHsI 3 MPOCTOPOBUM pO3pi3HEHHSIM 10 M. 3aBaHTaXKyeEMO
crekTpanbHi kaHanu B02, B03, B04, B0S. 3 300paxkeHHs1 3 NPOCTOPOBUM
po3pizHeHHSM 20 M. 3aBaHTAXKY€EMO CIIEKTpalibHI KaHanu B12.

LR

Polissis National - Polissia Nationel University PN (L

Mpoexr  Kapra  Boraska  Awanws  Bua P

Copepxative v X
Y [nouer »

& + & £

E]
2

fNtnipdetssi

X NPOPHCOBKM

R S0 |

16) Po3paxyHOK HOpMadi30BaHOTO BereTaiiiHoro injgexkcy NDVIL
BukopuctoByemo iHCTpyMeHT KanbKyJIaTop pactpy. ¥ BiAMOBITHOCTI
10 Bupasy ais inaexkcy NDVI:
NDVI = ((NIR - Red)/(NIR + Red)),
ne  NIR — 3naueHHs mikceniB OJMKHBOTO 1HPPAYESPBOHOTO KaHAIY;
Red — 3HaueHHs miKcesiB YepBOHOTO KaHATY.

CnektpanbHi kaHanu B KA  Sentinel-2 nponymepoBani y
BIJITIOBIJTHOCTI JIO TAOJIMII].

: Herrrparbra Pozainpna | lupuna cmyru
Cwmyru Sentinel-2 JIOB)KMHA .
, 3IaTHICTH (M) (aM)
XBUJI (UM)
Cwmyra 2 - Cuniid 0.490 10 65
Cwmyra 3 - 3enenuii 0.560 10 35
Cwmyra 4 - YepBonun 0.665 10 30
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Cwmyra 8 - NIR 0.842 10 115
Cwmyra 11 - SWIR 1.610 20 90
Cwmyra 12 - SWIR 2.190 20 180

BukopucToByrouu mnepenik pacTpiB Ta HaOip 1IHCTPYMEHTIB CTBOPIThH
BUpa3 Jyis BU3HaueHHs iHekcy NDVI, BkaxiTh Ha3By BUXIIHOTO pacTpy Ta
HATHUCHITH KJaBilly 3alyCTUTH.

[ecobpaboTka v X

) KanukynaTop pacrtpa 'h

lMapameTprl [lapameTpel Cpesl

BripaxeHune Anrebpel kapTt

Pactpe MHCTpyMEHTEI

rastercalc Jnepatopb

T35UPR_20220510T090601_BO4_10m.jp .
T35UPR_20220510T090601_BO3_10m.jp -
T35UPR_20220510T090601_BOZ_10m.jpd *

T35UPR_20220510T090601_BO3_10m.jp ;

B I R R N e I C—Y

[SO0FR_Z0Z 205 10109000 L_ooo_ 1o, JOZ J§ 7
( "T3S5UPR_208228518TE99681 B84 18m.ip2" + -
"T35UPR_29228518T898601_BASs_18m.jp2") v

T

!, BrixogHo#i pacTp

rastercalcl

JInst O1IbII HAOYHOTO BIIOOpaXeHHs CHOPMOBAHOTO 300paKEHHS
MOHa 3MIHUTH KOJIbOPHU BiJI0OOpa’KEeHHSI.
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Cramcrus  Macxa | flonommimensnoe nagnncsisanue

s | Hatop aawenmac
[

3eeHuM BI0OpakaroThCA MUISTHKM 3 BHUCOKMM PIBHEM BereTallli,
YEPBOHUM — 3 HU3BKHM.

17) CrBOpeHHs 6ararocneKTpaabHOr0 300pasKEHHS.

Jist 3py4HOCTI TOAANbIIOT  OOpPOOKM TMPOBOAMTHCS 00’ €THAHHS

CHEKTPAbHUX KaHAIB B OJHE 300paKCHHS.
His  o0’elHaHHA  CIEKTPAJIbHUX  KAaHAIIB  BUKOPUCTOBYETHCA
iHcTpyMeHT OO’ennatu kaHanu. [IpoBeniTh 00’€HAaHHS 3aBaHTAXKEHUX

CHEKTpalibHUX KaHaliB 10 METpOBOrO MPOCTOPOBOTO PO3PI3HEHHH.

lecobpaboTka v X
© O6beAMHUTE KaHaNkbl &)
NapameTpel MapameTpel Cpegel @

BxogHble pacTpbl @

T35UPR_20220510T020601_B02_10rm,jpd d
TI5UPR_20220510T0S0601_BO3_10m.jp2 v
T35UPR_20220510T020601_B04_10rm,jpd d
TI5UPR_20220510T0S0601_BOZ_10m.jp2 v

BexogHol pactp
T35UPR_2022051_CompositeBand2

B pe3ynbTari oTpuMy€eMO HACTYIHE 300pa>KEeHHS.
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O6uywmii gocryn Cnpaska Pactpoeslii cnoit AaHHble

R B B &%

Mpoexr Kapra  Bcraska  AWwanuz  Bug PeaaKTuposakie Vizo6paxeHita
Wcropus FoTossie K MNonapreiii Gy
%€ Napamerpel cpeast UHCTPYMEHTo! eydep
reoo6pagorka ~
Coaepxatve v R X Lab_1 Lab2

7‘ﬂcuo< ﬁv‘
=0/ Hok

MopAaaok Npopucoeku
4[F]Lab7 &
4[] Oic
®
4[] Enesatop
L
4 () Npobnewwillinakn
4[] Mons
4 mm
]
4[] T35UPR_2022051_CompositeBand2
RGB
M Kpacwwii:Band 1

M Cumwii: Band 3
4[] rastercalcl

3nauenne

P 0552239

B 0744235
4 (7] T35UPR_20220510T090601_B04_10m jp2

266
4[] T35UPR_20220510T090601_B03_10m jp2

3nauenne
10002

351
4 (7] T35UPR_20220510T090601_B02_10m.jp2

Sl SN LY E 5

& npeenax

Avanus  Awanus Dota  Paspaborumkmopenn Amanws  Vccneposatenscrunii Ceresofi Macrep onepaunii Business  Data
npur

obbexTosv pactpav | Engineerin q oarocT  mmgumoctw  3D-awanwsv  awanwsv  reoctatacakw  Analysisv Interop

VHTpymenTs MNopran PaGoune npoueccs

Lab3 Labd  [E]Labs Lab 6

18) Po3paxyHok HopMmaiizoBanwii Bereramiiauii iaaekc NDVI (3

BHUKOPUCTAHHAM B6VI[OB3,HOI npoucaypu Ta 6aI‘aTOCHeKTDaHBHOFO

300pAKEHHA ).

Bubepith OaratocnekTpaibHe 300pa)k€HHs Ha maHenl 3micty. Y

BEpPXHIN YaCTUHI €KpaHy MOCIIJOBHO HATUCHITh 300paxeHHs — [HIeKkcu —

£

Vel @t
]

g
]

!lﬁ‘é\J‘gD‘;‘D‘

NDVI. V BikH1, 1110 3’ IBUTHCSA 00€PITh BIAMOBIAHI CIIEKTPAILHI KaHAJIH.
9

7R ArcGS Musosap | P Mowce sowod & Polissia National - Polissia National Universty P8 (1 - a X

Copasca Pacposusi cnok  Rasmse
- = B £mEs g
oaa  Pacromme  Maomam . Peymen Otpation Vet Peserrop Wpopumgm of | Cozes

rce  wobpaxn
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NDVI |

MHugexc kanana bavxHuid MHGpakpacHeIA

|4 - Band 4

WMHaeke KpacHoro kanana

12 - Band_3

OK

[Ticis 3aMiHU KOTBOPIB BIMOOPaXKEHHS, TOBUHHE 3’ IBUTHUCH HACTYITHE
M

300paKeHHS.
Npoekr Kapra Bcraeka Anannz Bua P M OBwwmit goctyn Cnpaeka Pactpoelil cnoi NaHHbie
m 8 A . ~ - [ @
o B E[I 3l S o ki
@yrin Pegacrop  Beimenerine HCTPYMEHTE! Touxa Paccrosmne Nnouags Pesynetaer | OBpaGomka Mrercel s8aTs p
pacTpa~ yHKUMi MsMeHeHWA~ | Knac W knace i~ B - w3
Dpro kal a Fl Ananis Kn: wii Vsmepenne [}
Cogepxatme v o x [ELab [Flb2  [Fabz  [Flabs  [FEabs  [Elabs  JERETRE ] Kapra

T [ Foucx s ~]
=0 K/ BHe M

MopaAoK NPOPUCOBKK
4[] Lab7
4 [#] Ogpic
®
4 [v] Eneeatop
®
4[] NpoBnemwifinarin
4 [¢| Nona
4 [z M

0

4 ‘l‘:/\ NDVI_T35UPR_2022051_CompositeBand2

e A

HHHHHHHH

B -0.334168

B 0744235
4 7] T35UPR _20220510T090601_B04_10m.jp2 ="

uuuuuuuu

19) Po3paxyHOK  CTaHJApPTU30BAHOTO  1HAEKCY  BIAMiIHHOCTEH

3B0JI0kEHOCTI (NDMI).
OcCo0MMBICTIO PO3paxXyHKy [IaHOTO 1HJAEKCY € BHKOPHUCTAHHS

CHEKTPAIbHUX KaHaIIB PI3HOrO MPOCTOPOBOTO PO3PI3HEHHS.

3a METOJMKOIO0, BUKJIAJCHOK B 1.4 MaHOTO 3aBIaHHS, PO3paxyuTe
CTaHJIapTU30BAHOTO 1HJIEKCY BIIMIHHOCTEM 3BOJIokKeHOCTI (NDMI).

NDMI = (NIR - SWIR)/(NIR + SWIR),

ne NIR — 3HaueHHs miKcesiB OJIMKHBOTO 1H(QPauYEPBOHOIO KaHAIY;

SWIR — 3HayeHHs MIKCEIIB KOPOTKOXBWJIHOBOTO 1H(PauE€pBOHOIO
KaHaly.
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20) HocnmiiskeHHs BereTallliHUX 1HJICKCIB.

CtBopith nosst «NDVI» B mapax [Tomns ta [IpobieMHi DUISHKY.

3 BUKOPUCTAHHSAM I1HCTPYMEHTY 30HajbHA CTATHCTUKA B TaOJMITIO
BU3HAUUTH cepeaHe 3HaueHHs 1HAeKkcY NDVI 115 K0>XKHOTO MoJis.

3aHeciTh OTpUMaHi JaHl 10 Tabnuui aTpuOyTtiB mapiB [lons Ta

[Tpo6nemHI TIISHKH.

[ecobpaboTka v X
© 30HanbHaA CTaTUCTVKa B TabamLly )

=

MapameTpel MNapameTphl cpegsl

'
Y,

EXD,ﬂ,HbIE PACcTROERIE MNKW BEKTODHEBIE 4dHHEIE 30H

Mona w &~

Mone soHbBI

OBJECTID ~ | 8¢

BxogHoW pacTp 3HaYEHMHI
MNDVI_T35UPR_2022051_CompositeBand?2 w

BeiogHan Tabnuua
Zonalst_Mona?

[v*| Wirnopupoeate 3Haqenne MoData npu seancnennax

Twn cTaTHCTHUER

CpeaHee v

|| BeIMMCAWTE KpyroByH? CTATHCTHEY

|| OBpaboTaTe Kak MHOMOMEPHBIRA

I o7aass
4 (7| TISUPR_20220510T050601 _BO4_10m jp2
ERN—

10816 None: § B2 Bubopia: Ty = Crpoxw: G~ =
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3anarTsa Ne§
IHOBYJIOBA KAPTHU IIPUJIATHOCTI

TpuBaJgicTb 3aHATTA: - 2 TOOUHU
HABYMTHUCS BUKOPUCTOBYBATHU PE3YJIBTATH MOJbOBUX
TOCHIKEHD JIJII BUPIIIIEHHS] TEMAaTUYHHAX 3a7ad.
v BMiHHS (OpPMyBaTH PpacTpOBi 300pakeHHS Ha
OCHOBI ITOJILOBUX JOCIII’KCHb;
v/ BMIHHS  OOpOOIATH  pe3yIbTaTH  IOJbOBHX
HaBuukmu: JOCI1IKCHD;

v BMIiHHS BHMKOPHCTOBYBATH PE3YyJILTaTH OOPOOKH

Merta:

MOJIOBUX JIOCIIIKEHB JIJI1 BUPIIICHHS TEMAaTUYHUX
3a/ad.

1. Set 1.1 - nani 3 maboparopHoi po6otu Nel;

2. Pe3ynbratM = MOABOBUX  AOCHIIKEHb 3
BUMIPDIOBAaHHS  XIMIYHOTO  CKJIaAy  IPYHTY
Lab test PNU.xls;

21) CrBopuTH HOBY KapTy, Ha3Batu ii Lab_8.

Bxinni nami:

Biakpusaemo Bam IIPOEKT
«ZR_ArcGIS TIlpi3Burie»

3aBraHus: Bce pobumo Ttak camo gk B mnyHkrax 0.3-0.4
JlaboparopHa podora Nel.

22) 3aBaHTAXHUTHU Ta B11I00pa3uTH JaH1
nabopaTopHoi Nel - Set _1.1.

B manem Kartamor mpaBoro KHOMKOIO MHINI KJIAla€EMO Ha IMYHKTI
[Tanku 1 BuOuMpaemo Jlomatu MiAKIIOYEHHS A0 MankKd 1 BUOUPAEMO
30epexeny 0a3y nanux Set 1.1. 3 JlabopaTopHoi po6oTu Nel.

23) @DopMyBaHHS TOYKOBOTO INeHm-haiay 3 MiCSIMA MPOBEACHHS

OJIbOBUX JOCHIIKEHb.

BianosigHo no myHkty 1 mabopatopHoi pobotu Nel, ctBOproemo
mei-daitn ToukoBUx 00°€kTiB (1M’s mrapy Proba). [{ms mporo piBHOMIpHO
posnoauisiemMmo 50 TOYOK Ha OAHOMY 3 BHOpaHUX CPOPMOBAHMX paHiIle

[IOJIIB.
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reoospaseka & VIHCTRYMenTe Mopran PaBoune npoueccs

Conepxanne v 2 x [Fliab1 [Fab2 [FLab3 [Fiab4 [FJrab5s [Flabs [FLab7 [E] Kapra
T | Mouex P
0K/ "Bk
NopAROK NpOpUCOBKIA
4 [F] Lab_
4[] Prob
[«
4[] O
) Encearop
4[] Mons
O
4[] MTT
=

%) World Topographic Map
vl Id Hillshade

[ Lab_test PNU_ExcelToTable

24) 3aBaHTAXKHUTH PE3YJIbTATH MOJbOBUX JOCHTIIKEHbD.

Jns 3aBaHTaKCHHS pe3yJIbTaTIiB [IOJIbOBUX JIOCIIIKEHD
BUKOPUCTOBYeMO 1HCTpyMeHT Excel B Taduammw. Bpoaumo Micie

po3TairyBaHHs (ailly 3 pe3yJbTaTaMy MOJIbOBUX JIOCHIKEHb Ta Ha3BY
Ta0JIUIIl B TPOEKTI.

l'ecobpaboTka v X
© Excel B Tabanuy +
MNapametpel lMapameTpsl cpedel

BxogHol daiin Excel
GAMIA gno\Yueba\ArcGIS\Agro_ArcGIS\Set 2

BencogHan Tabnuua
Lab_test PMU_ExcelToTable

Nucr

CTpoka uMed nonei 1

,.':|,I-1EI'IEZCH AMEEK

25) IIpoBectu npueaHAHHS PE3YJIbTATIB MOJbOBUX JOCIIHKEHB JI0
TOYOK.

Ha maneni 3micty obupaemo map Proba nmami mocnigoBHo IlpaBa
KHOIIKa MHII — 3’€IHaHHA Ta 3B’ s3KU — JlojgaTtu 3’eqHaHHS. 3alIOBHIOEMO
napaMeTpu IHCTPYMEHTY 3T1HO 3 PUCYHKOM.
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[obaBnTb COEQMHEHKE ?7 X

BxogHana Tabavua
| Praba v |

1. BxoaHoe none coequHEHNA
|FID - | %

CoegmHaeman Tabnmua
| Lab_test PNU_ExcelToTable “|

Mone coeguiaemor Tabauyk
| OBJECTID - |

[+ CoxpannTe Bce uenesre obbekTal

|_| Mngekcupoeats npucoeguHaeMse nons

| MposepuTs coeAMHEHUE ‘

Bigkputu Tabnuito atpuoOyTiB mapy Proba Ta nepeBipuTH BUKOHAHHS
MPOLETYyPHU IPUETHAHHS.

Copepxanne v 1 x| [Eltba [Eliab2  [F]Lab3 [Eliaba  [Eliabs  [Eliabs  [Elrab7  [E]Lab8 X [E] kepra
T |F.wom- p v|
k2 @ ‘B @ R

Mopaaok npopucoeku

4[] Lab 8

4[] Proba

.
4[] Odic
.
4[] Enesatop
.
4% Mona
4 M 7
] World Topographic Ma .
_ pearee ? 12193 . =Ny 3194 400,468 6 522 589,58C m

[+] World Hillshade

4 ABTOHOMHBIE TaBANUL! fF Proba X

[ Lab_test PNU_ExcelToTsble Mone: [ floGasnts [H Buimcnume | Buibopka: [gg Buibpats no atpubyty 2 Mepexniounts

FID Shape Id OBJECTID * group_id Nmin [kg/ha] P [mg/100g] K (beta) [mg/100g] Moisture [%] pH 50C [%] SOM [3%] Mg [mg/100g]

1|0 Toukazm 0 <Null> | <Nulls <Null> <Null> <Null> <Null> | <Null> | <Null> | <Null> <Null>
2 1 ToukaZM 0 1 1 63 124 10,1 13,5 71 12 2 64
3 |2 |ToukaZM| 0 2 2 50 13,5 11,3 14,1 6,6 17 29

4 |3 ToukaZM 0 3 3 16 7.5 9.8 128 &7 13 2,2 38
5 4 ToukaZM 0 4 4 26 103 56 136 67 14 24 9.2
6 |5 ToukaZM 0 5 5 25 1 9.9 126 68 13 23 31
7 6 TouwkaZM 0 6 6 22 105 10,7 13,3 63 15 2,6

8 |7 ToukaZM 0 7 7 2 105 58 12,1 53 12 21 34
9 8 TouwkaZM 0 8 3 a2 14 %8 10 &7 1 17

109 ToukaZM 0 9 9 30 12 10,7 127 68 14 25 98
1110 ToukaZM 0 10 10 28 1 11 7.5 57 1 17 33
12 11 ToukaZM 0 1 1 101 93 10,6 12 &7 16 27 1,1

[IpoBecTtu excrnopt mapy Proba B map Probal. IIpaBa kHomka Murini
Ha mapi Proba B Tabnuiii 3micty, gami nociinoBHo Jlani — EkcriopT 00’ ekTiB
— HasuBaemo Buxinnuii map Proba 1. (Illap Proba micns nporo moskHa
BUJIQJIUTH).

26) Iutepnossilis 1aHuX.

[HTepmosIis MaHUX IIOJIAra€ y BU3HAUCHHI 3HAYEHb BIJMOBIJIHUX
napaMeTpiB ISl IUISTHOK MK TOYKaMH IMPOBEACHHS MOJILOBHUX JOCITIKCHb.
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Jlany omeparito OyJaeMO TMOCIIIOBHO BHUKOHYBAaTH JUIsI I STH

napameTpiB y BIAMOBIIHOCTI 10 TaOJIHUIII.

ITo3HaueHHs
Ne HaszBa napamerpy fapametpy B Hazga BIiIXiI[HOFO
TaOIuIi (aitry
aTpuOyTIiB
1 A3zot Nmin [kg/ha] N
2 Docop P [mg/100g] P
K
3 Kaniit (beta) N
[mg/100g]
4 KucmotHicTh pH Pl
5 YacTka opraniqHoi SOM [%] oM
PCUYOBUHU

[Ipouenypy iHTEpnoysili OyJeMO BHKOHYBaTH 3a JIONIOMOIOIO
1HCTpyMeHTY IHTepmoJisiiisi 32 METOA0M JIOKAJIbHUX MOJIHOMIB.

[lin 4yac BBEOEHHS MapaMeTpiB 1HCTPYMEHTY JO IMEHI BUXIJHOTO

reocTaTUYHOrO Imapy nojairte jaitepy G ta orpumyemo im’st (N _G), a 1o

IMEHI BUXITHOTO pacTpy gonaite mitepy R Ta orpumyemo iMm’a (N_R).

[licns BBenEeHHS MapaMeTpiB IHCTPYMEHTY MOTPIOHO 3alTH y BKIAIKY

[TapameTpu cepenoBuina ta oopatu Excuent — Proba 1.

recobpaboTka v X
(&) WinTepnonauwna no metogy nokank... ()
MapameTpsl MapaMeTpsl cpeas!

Bxoatbie obbexThl
Proba_1

| Feoobpabotka v X
-::(;—:3 MHTEPNOAAUMA NO METOAY NOKAN. .. -:-i-:-
MNapameTpul MNapameTpel cpeas!

“ AHanw3 pactpa -

Pasmep aueiiin
MakcumankeHbIi ns BCex Bx0AHBIX

Macka

PacTp npueazkn

~ BuIXOAHbIE KOOPAWHATEI

BbIXC,.'(HER CHCTEME KOOPANHAT
Tearpaguueckue npecBipazosanma

~ JKCTEHT 0BpaboTKN

3KCTEHT Kak ykasaHo Huke |
Mo ymonuanio

 OBbesMHEHNE BXOAHBIX S3HHEIX

Mepecesenne sxoanbix AaHHEX

v MapannensHan "
P TekyLLmil 3KCTEHT oToBpakeHHA
Kospmnentna oy sazano minke

4 OBso0p.. R

= | v reocratuctiuec
-

Ccsna;.\arcu.m&rs‘ Proba_1 =

Cpe,qﬂaesﬂauari Odic
Enesatop o
Mona
M1
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[icns 3akiHUEHHS BUKOHAHHS Tpolieaypu iHteprosanii map NG Ha
MaHesl 3MICTy MOXKHA BUIAIUTH. B pe3ynpTaTi OTPUMYEMO pacTpoBe
300pakeHHs 3 IHTEPNOJbOBAHUMH 3HAUCHHIMU nlapameTrpy N R.

Conepwanme cox FEleb)  Flubz Flubd  [Flubd  Flues  Fluss  ([Fusy  [FTERIER ) ke FeooGpaorka v B x
3 [ p - @ Verepnonsum no werogy nokam... @
EOM/ Bk

Mapaserpe MapaseTpul cpean @

R oo
i

Feorpaguscrne npeotpasotanmn

E\T;lm%l:l
£ 3

 ecTewt o6paboTkn
R Sncrent Kar yxasano roxe
ue | 318502823 +[318ae1,5317
M 309716913 slesassaze | o[esaamans
W E314- 27673 ~
W 2673237
33.238- 36114

36,115 37,601
3

B Lab_test PNU_ExcelToTable

Bl s v | 3104 502,918 6 522 61200 Buparme ofverrncd | (5 | 11 | 2

AHanoriuHi omnepariii IpoBECTH 3 THIIUMHU MTapaMeTpaMu, BKa3aHUMU
y TabuIIi.

Conepxatme v x bt [ebe  [Hbs  [ene FEbs [Ewab?  [Elebs X [ Kepra
T [ Movex |

E_@E/Ei@é---

Mopsaok npopcosKm

4[F] Labs

4 () Proba_l

4 () Odic

47 MM
=

P[JNR
p(JPR
p[JKR
p[J pHR
p‘ SOMR

[v] OpenStreetiap
4 AsToHomHble Tabauue!

[ Lab_test PNU_ExcelToTable

27) Ilepeknacudikaliis mapis.

[lepexnacudikariiss mapiB MoJjsArae y MNPUBEICHHI BCiX pacTpiB 10
€IUHOI KK, Y 1aHoMy Bunajaky 0—10.
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BukonanHna mnepekiacudikaiii MpOBOJUTHCS 3 BUKOPUCTAHHAM
iHcTpyMmeHTy Ilepexnacudikamis.

[licns 3amycky I1HCTpYMEHTY OO€piTh BXIJIHHMI pacTp Ta Ha3BITh
BUXIIHUM pacTp JojaBimu monepeny «Re ». AHalOriyHO MNpPOBEAIThH
nepekiacudikallito BCix mapameTpis.

36epuimb _ysazy, w0  nid yac  nposedeHHs _ npoyedypu

nepexnacugixauii  napamempy Kucnommuicmo (pH) nompibno 6

HACMPOUKAX IHCMPYMEHmMY 00pamiu 360pOMHIN ROPAOOK HOGUX 3HAUECHD.

Conepacaime vox Febr  Fleer  [Flees  [Flebs [Febs  [Flees oy [CTENEEYF ke ~ Feoobp: vl x

@

28) IlobOymoBa KapT MPUIATHOCTI.

Jlst moOyioBU KapTH MPUIATHOCTI BUKOPHUCTOBYETHCA 1THCTPYMEHT
3BakeHa cyma.

3aBaHTaXXTe IHCTPYMEHT Ta OOepiTh yCl LIapi, SKi OTpUMAaHI MiCIIs
pexmacudikarii.



leoobpaboTka v X
© BsselerHan cymma *
MapameTpul MapameTphl cpedkl @

BxogHele pacTpel @

Pacrp -

I'Iu:une|‘u'a|ue '-'|
Bec | 1|
=
I'Iu:une|‘u"a|ue *~|
Bec | 1|
Pacrp et
I'Inne|‘u"a|ue ~|
Bec | 1|
=
Mone | Value |
Bec | 1|
Pacrp et
* I'I|:|J1E|Value ~|
Bec | 1|
@,ﬂ,oﬁaamb ELLE

BexogHoi pactp
‘.oaa pAER_ArcGIS_Mueoea p.gdb\KapTaI'Ipn,anH| | ™

BBenite iM’ s BUX1THOTO pacTpy.

Conepxanue v X

M —E
LOR/ B2

MopALOK NPOPHCOBKK
s[ELabs

4 () Proba_1
N

‘| Kapralpugath

3navenme
__EU
-
p[JReN
pJReP
b [(JReK
b (] Re_pH
b [+/] Re_SOM
pCINR
p[JPR
bJKR
p[JpHR
» ) SOMR
OpenStreetMap
4 AsTonomHbie Tabnme

[ Lab_test PNU_BxcelToTable

[ Lab1

[l Lab 2

[ Lab 3 [ Lab 4 [ Lab 5 [l Lab 6 [ Lab 7 [Eltabg X [E] Kapra
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29) IlobGynoBa kaptu «HopMa BUCIBYY.
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THCTPYMEHTY
HOPMYBaHHS

3a
300paKeHHS

JlaHa JIOTIOMOT 010
Ilepexaacudikamis
ONTUMAJIbHOT HOPMU BUCIBY MILICHUIIl 32 HACTYITHUM aJTOPUTMOM.

HailOuIbiia Hopma BuciBy (300 kr/ra).

orepailisi BUKOHYETHCS

OTPUMAHOTI'O JJIA

Haitmenmmuit Oan  —
Haitbinbmuii 6an — ontumanbHa HopMa BUCIBY (220 kr/ra).

A BCl NOpPOMDKHI 3HAa4Y€HHS pO3paxyBaTH MPOMOPIINHO MDK 5

KJIACTEPAMU.
recobpaboTka v X
® Mepeknaccudmkauma @®
Mapametpel MapameTpsl cpegsl @'
BxogHoi pactp
| Kaprallpnaartw v |
Mone nepexnaccudrkadn
[vALUE |

Mepeknaccudmkauma

O6paTHbIA NOPALOK HOBBIX 3HAYEHMIA

Hauano [ oOxonuanme | Hoswii |
7 15,023529 300
15,023529 19,941176 280
15,941176 26,023529 260
26,023529 31,976471 240
31,976471 40 220
NODATA MODATA MNODATA
Knaccudmunposats| | YHukansHesle ®

A BeixoaHoii pactp

| HopmaBuciey |

] 3amennTs oTcyTeTByHOWME 3HAYEHNA Ha NoData

B pesynbrati oTpuMyeMo 300pakeHHS, B SIKOMY AUISTHKA KOXXHOTO
KOJILOPY XapaKTepru3y€e€ HOPMU BUCIBY MIIICHUIT.

Conepxanue

v 1 x [Elab

T ‘ Mouex

5]

EOR/ Ho2R-

Mopaaok npopucosin

4[] Labe
4[] Proba_1

a

4 [ Oic

a7 Mm

[

4[] HopuaBuciny

Value

o 20

W 240

M 60

. 20

H 0
4[] Kapralpugams

3naueHne

__EY

| i
p[JReN
p[] ReP
P[] Re K
b [ Re_pH
b () Re_SOM
»() NR
PJPR
p[JKR

[E] Lab_2

[F] Lab_3

[l Lab_a

[E] 1ab_s

[E] Lab_6

[E] ab_7

[E] tabg x [E] kapra
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3angarTsa Ne9
KOMIIOHOBKA

TpuBaJgicTb 3aHATTA: - 2 TOOUHU

HABYMUTHUCS CTBOPIOBATH 3BITHI JOKYMEHTH IS
IPEACTABIICHHS Ta aHATI3Y.

v/ BMIHHS CTBOPIOBATH 3BiTHi rpad)iuHi JOKyMEHTH;

Merta:

v/ BMIHHS  TIEpETBOPIOBATH  OTPUMAHI  pe3yJbTaTH

HaBuukmu: : N
JTOCHIJKEHb JIJIS iX HAOYHOTO MPEACTABIICHHS;
v BMIHHS €KCIIOPTYBaTH po3pobiieHi rpadiuHi JOKyMEHTH.
1. Set 1.1 - gani 3 maboparopuoi pobotu Nel;

3aBaaHHA: 2. Kapra Bucot 3 JlabopatopHoi po6otu Ne5.

3. Kapra npuparaocti 3 1abopaTtopHoi poooTu Ne§.

3aBepIIagbHOI0 MPOIEAYPOI0 00pOOKM AaHWX B TeoiH(OpMaIiiHUX
CUCTEMaX € MiAroTOBKAa 3BITHUX JOKYMEHTIB. Jlis cucTemaTu3alii
OTPHMaHMUX PEe3yJbTaTIB Ta MPEACTABICHHS iX Yy 3pyYHOMY ISl aHAI3y
BUTJISA/II CTBOPIOIOTHCSI KapTH, CXEMHU, JllarpaMH Ta 1HIII MaTeplau, sKi
00’€THYIOTBCS B €IMHUN JOKYMEHT. B I11bOMy 3aBJaHHI PO3TJISHEMO
MiIXOAM JI0 MiATOTOBKHU 3BITHUX TOKYMEHTIB B cepenoBuiii ArcGIS. /lana
mporieaypa oTpuMaa Ha3By KoMImoHOBKa.

3aBaaHHA:

30) CrBopuTH HOBY KapTy, Ha3BaTu ii Lab 9.

Bigkpuaemo Bamr npoekt «ZR_ArcGIS_IlpizBurie»

Bce podumo tak camo sik B myHkTtax 0.3-0.4 Jlaboparopna po6ota Nel.
31) 3aBaHTaXUTH Ta B1I0Opa3uTH AaH1 JabopaTopHoi Nel - Set 1.1.

B nanenm Kartamor mpaBor KHONKOK MHIII KJIAIIAEMO HA IMYHKTI
ITanku 1 BuOuMpaeMo Jlogatu MIAKIIOYEHHS 0 IManKd 1 BHOMpPaEeMo
30epexeny 0a3y nanux Set 1.1. 3 JlabopaTopHoi po6oTu Nel.

32) 3aBaHTaXUTH Ta BIIOOPA3UTH JaH1 JJa0opaTOpHOT NeS.

3aBaHTaXXTe BUPI3aHUi (ailyl 3 PO3MOALIOM BHUCOT Ta 300pa’KEHHS
130miH1i. OOepiTh B MaHEl KaTaJor MO uep3i BKa3zaHi 300pa’KeHHs Ta
YTPUMYIOYH iX MPAaBOIO KHOIKOI MUIII MTEPETATHITH Ha KapTy.
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Conepxarve v & x [ELaba [Fab2 [Eab3 [Ellabs  [Flabs [ELebs [ELab7  [ElLabg
B P~ CeoBoan BYnHUA

? | oucri | "'!nno;qp.m‘.J B
=88/ 52 -

Mopsaok NPOpPUCOBKK

4[] Labg

4 [ Enesatop

3a
Plugg
Bm,q
23

1
“eekng E¥nuy,

Orlenxa synyyn

4 () Odic
o 14 By
4[] Proba 1
* 188 Bpnyyg

4[] Contour_ASTGTMY2

<[z MM
Fl |Z\ Mona
4[] ASTGTMV003_N49EDZ7_dem_Clip

3nadeHne

238

M-

[v] World Topographic Map
[w] World Hillshade

33) CrBOpeHHS MAa0JIOHY KOMITIOHOBKH.

Jlnst  cTBOpeHHsI MIA0JIOHY KOMIIOHOBKHM TIOCHIOBHO HATHUCHITH
BcraBka — HoBa kxommoHoOBka — 00epiTh ¢opmat. (Popmam OoyinbHo
obupamu y 8i0nogioHocmi 00 8udy 06’ €kmy, saKuti 6yoe 8i000paicamucs ).

Polissia National - Polissia Ni

=] v~ ¥ ZR_ArcGIS_Musosap
Mpoekr Kapra Bcraska Avanuz Bug Peaakiupoeanme M306paxenna OBl gocTyn Cnpaeka Croii o6LekTos Hagnuci Aaneie CHCTEME! NUHEITHLLX KOOPAUHAT
l’j @ 8 Hoswit oruer + 4 MunopT eaprea B = I . I ’ I ’ i I ’ oy E " & foGasum. v +
<11’ Hoswit Gnokror ~ &1 Vianopr komneroskm ~ . €2 Hoswiii ~
Hosaa  Hosas MogkmoueHma [JoBasute Apkne Tem Pe— Maprmie  Macrenshnie Kpacto-sencn Hosan gnarpaima | Paccrommite u Jo6asuTs
Kapra~ KoMRoHOSKa ™ i Habop wrcrpymerTon ~ (5] 3agaua » - RIPWNENaH ., IPHHEHaM., MPHMEMAM., UBETa - MPH.. NPHMEUa . v Comsen ranpasnenne | by Unanopr SnemerT
Beev | AHans eAzeit Msmepenmn Cann Vs6pattbie
Coae| 150 - Knmwan ~ 0 Mogens
s D D
E
= As M I5] A2 m A
Mops 148 mama x 210 mm 210 mmx 297 mm 297wt ¢ 420 am 420 wam x 594 mam 504 mm x 847 mm 241 mmx 1189 mm
“E% 150 Anstomnan
=]
(Toecs]
' - o o - ™
0=
| A5 A4 IS] A2 m A0
4 48mmc2i0mm 210 nax 297 wana 297 vana x 420 220 vana x 5% naw 594w x 841 wama 241 e 1189 ama
41 ANSI-Kimunaian
M ()
° o D D D D
4 ‘z Letter O¢uumansueii Tabloid ANSIC ANSI D ANSI E
a 85 11" 85" 14" RIS 722" 253 34" 44"
4/ ANSI-Ancbommnan
P 2 o o ™ Y
EC
Letter Odmumansnsii Tabloid ANSIC ANSID ANSIE
85 % 11" 5" x 14" M %17 17" % 22" 22"y 34" 34" a4
S Architectural - Kevnas
(]
: : . D D D
B D 3
912" 120518 18" x 24" 24" x 36" 36"x 48"
Architectural - AnsSomHas v
B Wmnopr daitna comnorosku
Monbaosarensckuii pasmep cTpammUS.
BrIBpaTs CTpaNHLY NpHHTEp .
m
11477 -] BB e v | 28,7267711°B 50,4401912°C ~
19°¢ - = i
L) EE Q Mouy P OB N_CEO0OE F>FPEeET
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Ha expani mnoBHHHE 3 SIBUTHCh IIyCT€ BIKHO 3 MICIEM IS
pO3TalTyBaHHS JIOKYMEHTY.

34) BigoOpakeHHs KapTH BUCOT.

[TocnimoBHO HaTucHITH BcraBka — @DpeiliMm kaptu — 00€piTh 3
BHUIMAJAI0Y0r0 BIKHA 300paKeHHS, sAKe Oyjae BimoOpaxkeHe. Y TPUMYHOUH
JIBY KHONKY MHUIII PO3TATHITH 30HY (POpMyBaHHS 300paX€HHS Ha BECh
apKyIl KOMITIOHOBKH.

Conepxanue v o x [Eb1  [Flisb2  [Fsbs  [FEliab4  [Flisbs  [Fliebs  [Fiab7  [Flisbs  [FEliabs 30 Mogem
‘ ‘ 50 ‘0 ‘ 50 ‘ 100 250 300
T T T i B (T T Y
=EE L0 Morati

4[] Lab s

nnnnnnnn
aaaaaaa

B

E

RN
I
1

®
A
a )
5}
El
100

b (] Slope_ASTGTMZ —
4 () ASTGTMVO03_N4SED27._dem_Clip

3raenme
238 -

188 -
[ ASTGTMVDO3_N4SED27_dem.tif
(] World Topographic Map
[w] Werld Hillshade
4 AsTonomHbie Taanust
[ ZonalSt_Monn2

JI1st Hao4HOCTI Bi10Opa3iTh MIAMKUCH HA JIiHISA PIBHOTO PIBHS BUCOT.
[IpaBa xHOTKa MuII Ha Ha3Bl mapy — Haamuc. J[ng 3MiHM mapameTpiB

roweowes s om0 meemw e
Conepxative voax FElubr [Fubz [Flub3s [Hes  Flubs [FHwes [FElub7  [Fluss  [Fliabs X 3<Mopem B Kounonosa
T [ Nowee 2 ] Sl

LEE/ HOR

Tloprack npopucoakn
S Labs
4101 Erenamop
(7] 0dic
&

5 S byran
4| Contour ASTETMV2

A MM
=

4% Morn
|12

4[] ASTGTMVO03 NASEQ27_demn_Clip

35) IlepeMilieHHs Ta 3MiHa MacIITady 300paKEHHS.
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Jns mepemimieHHs Ta 3MiHM MacmiTaly 300pa)keHHs MOTPiIOHO
IIPOBECTH aKTHBAIIIO 300paKeHHS Y KOMITOHOBII. I10CI1T0BHO HAaTUCHITH
KomnonoBka — AKTUBI3yBaTH.

BUKOpHCTOBYIOUM KOJIECO MMII pO3TalTyHTE 300pa’KeHHS TaKUM
YUHOM 11100 3BE€pXy KOMIOHOBKHU 3aJIMIIWIOCH Micle JJjis mianucy. s
TUTABHOT 3MIHU MaciTady MO>XKHa BUKOPUCTOBYBATH BIKHO Y JIIBiH HIDKHIN

YaCTHHI EKpaHy.
| I—|

£

1:15 467 " 02% - +

%

Bat
--n
o

[Ticnst 3aKiHYEHHS TEpEeMIIICHHS 300pa)KeHHS 3aKpUNTE aKTUBALIIIO.
KommnonoBka — 3aKpuTH aKTHUBAIIIIO.

36) JlomaBaHHS JIOJATKOBUX €IEMEHTIB Y KOMIOHOBKY.

Jlo 0ooamkosux enemenmis KOMNOHOBKU BIOHOCAMbCA. HAONUCU,
HANPsSIMKU HA CMOPOHI C8IMY, 1e2eHOU, NO3HAYEeHHS Macuumabdy, 6UHOCKU i
m.l.

]IOI[aBaHHSI HaAIIHuCYy.
JIJIS[ A0JdaBaHHA HAIIUCY HOCJ'Ii)IOBHO HaTUCHITHL BcraBnenus — Tekct

B MIPSIMOKYTHUKY — OO€pITh MOJ0KEHHS HAJIIUCY Ha KapTi.

IR ArcGIS Mmecsap | P Q Polissia Nati

JInst 3MiH1 MapamMeTpiB TEKCTYy HATUCHITH KHOMKY TEKCT Ta BKaXiTh
HOro rnapamMeTpu.

JlogaBaHHS NOKA3HUKY HANPSIMKY Ha CTOPOHU CBiTV.
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JUis 1onaBaHHS NMOKa3HHMKA HAMpPSIMKY Ha CTOPOHU CBITY MOCIIAOBHO
HaTUCHITH BcraBnenHss — CTpiika MmiBHOYI — 00€piTh MOTPIOHUM 3HAK —
00epiTh MiCIE pO3TalllyBaHHs 3HaKy Ha KapTI.

KapTa po3noginy BUCOT Ha AOCAIAHMX MOMsiX
MonicbKOro HaLioHabHOro YHiBepCUTeTY

(]

Sources: Esni, Airbus DS, USGS, NGA NASA, CGIAR, N Robinsan, NCEAS, NLS, OS, NMA, Geodatastyrelsen,
Rijkswaterstaat, GSA, Geoland, FEMA, Intermap and the GIS user community; Esri, HERE, Garmin, Foursquare,
GeoTechnalogies, Inc, METI/NASA USGS

Jlo1aBaHHS NOKa3HUKA MaCHITa6V.

Jlns  nmonmaBaHHA TOKAa3HMKA MaciiTa0y TIOCIIIOBHO HATHUCHITH
BceraBnenns — MacmraOHa JniHiiika — 00epiTh NOTPIOHUN 3HAK — 00EpITh
MICII€ pO3TalllyBaHHs 3HAKy Ha KapTi.

3a HEOOXIJTHOCTI 3MIHUTH mianucu, GopMar adbo KOJIbOPH Ha 3HAKY
3po0ITh TMOABIMHUN KJIK HAa 3HAKy Ta y BIKHI, IO 3 SIBUThCA OOEPITh
MOTP10H1 OIIIii.

JlogaBaHHS JICTEHOU.

Jlecenoa ye cykynHicmos yMOBHUX NO3HAYEHb NPULUHAMU 8 NPOEeKMi ma
IX Ha38.

Jlns popmaBaHHS JIGTEHAM MOCJIIOBHO HATHCHITH BceraBieHHS —
Jlerenna — 00epiTh NOTPIOHUI 3HAK — 00EPITh MICIIE pO3TAIlyBaHHS 3HAKY
Ha KapTi.
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3a HEeoOXi1MHOCTI 3MIHUTHU MiANUCH, popMaTr abo KOJIHLOPHU Ha 3HAKY
3p00ITh MOJBIMHUN KIIK HAa 3HAKYy Ta y BIKHI, IO 3 SBUTHCS OOEPIThH
MOTP10H1 OIIIii.

3a HEOOXITHOCTI 3MIHUTH Ha3BH E€JEMEHTIB JIEreHJu, O00epiTh
MOJ[BITHUM KJIIKOM MHUIII BIJMOBIIHY Ha3By Ta HAIUILITh HOBY Ha3BY.

Ilerenﬁa J'Ierenﬂa
. EnesaTop ' EnesaTop
(th) Odic () odic
[ Conkour_ASTGTMWZ Mimii piguis
1 mTn U o}
D Nans Mana
GTMVO03_N49E_ Y Bucotu
HadyeHue e o
238 =
188
188 . o |
| veecs|
N\ KapTa po3nopainy BUCOT Ha AOCAIAHMX NOMAX
W E . . .
& ... MNonicbKdro HaLioHabHOro yHiBepcuTeTy

S

[8]

JlereHpa

. EnesaTop
() Odic
Ninii pisHis
[ mmn
[ nons
Bucotu

3HayeHHs
238

a ,1 ”
£ 5
s+ - )

o e

d )
> 0,

3 ourc s
188 - — Rijkswaterstaat, GSA,

s

JlomaBaHHS BUHOCOK.

Bunocku ye 36invuene 300pascenms neeHoi OLNAHKU mMepumopii,
8i000padiceHili Ha OCHOBHIU Kapmi.
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[TocnimoBHO HaTHCHITH, BeraBinenns — @peliMm kapTh — Ta 00€piTh
¢peitm kaptu Lab 9 — O6Gepith Miciie po3TallyBaHHS BUHOCKH Ha KapTi.
BukopuctoBytourn (yHKIII0O aKTHBi3yBaTM HAaOJM3bTE [UIAHKY SKY
noTpiOHO BimoOpasutu. (B oOdamomy e6unaoky o06paHo OilsAHKY 3
MAKCUMATILHOIO 8UCOMOIO0).

Jl1st BimoOparkeHHsI MiCIlsl po3TalllyBaHHS BUHOCKH Ha OCHOBHIM KapTi
00epiTh KHOMIKY [HAMKATOP €KCIEHTY Ha MaHell IHCTPYMEHTIB Ta 00epiTh
Opeiim kaptu 1. (Ha ocHOBHIN KapTi MOBUHEH 3 SIBUTHUCH MPSIMOKYTHHK,
MICIIE SIKOTO TTI03Ha4a€ Miclie BUHOCKH).

Jlnst BimoOpakeHHsI JIIHIA BUHOCOK, SIKI TOB’SI3YIOTh BHHOCKY 3
OCHOBHOIO KapTOl0, Ha MaHesl 3MICTy BUAUTITH map Exciient @peiiM kapTu
1 Ta 3poOiTh MOABIMHWN KIIK MHII JJIS aKTHBI3aIlli HaJalITyBaHb
napamMeTpiB 1HIUKATOpy eKcieHTy. O0epiTh HEOOX1THI KOJIhOPU Ta CTUIII
€JIEMEHTIB BiJJ0OpaKeHHS.

Jlnst 3MiHM popmu BiZoOpakeHHSI BAHOCKH Tiepe]] BUOOPOM EKCIIEHTY
Ha TIaHEJl IHCTPYMEHTIB 00epiTh BIJANOBIIHY reoMeTpuuHy Qirypy. (B

JAaHOMY BUIAJKy 0OpaHO eJiIc).

ER- GIS Muscesp | £ 1 . Polissia National - Poissia Nationsl Univessity PN

KapTa po3noginy BUCOT Ha AOCAIAHUX MONAX
W- g & ) 5 A
= MonicbKoro HauioHanbHOro yHiBepcuTeTy

47 Brcom 1 Riksaatersas. G5A

37) ExcnopT KOMOOHOBKH.

Excnopm  xomnonosxku  euxkopucmogyemvcs O nepeoaui
PO3pOONIeHUX —Kapm  3AMOBHUKAM, NI020MOBKU iX 00 OpyKy ma
npeocmaeiieHHs 0l AHanisy.
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[TocnigoBHO HATUCHITH 3araabHUN JOCTYN — EKCIOPT KOMIIOHOBKH —
Ta 00epiTh TuUl (ailny ang 30epe’keHHs] 300pa)K€HHS — BKaXIiTh MICIIE

pOo3TalllyBaHHS 300pakKeHHSI.
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Ilpuknao 36imy

MIHICTEPCTBO OCBITU I HAYKH YKPATHHA
MMOJIICBKUH HAIIIOHAJIbHU YHIBEPCUTET

dakyabTeT iIHPOpMaANIHHUX TEXHOJIOTIH, 001Ky Ta (iHaHCIB
Kadeapa koM 10TepHHX TEXHOJIOTIH i MOJIeJI0BAHHA CUCTEM

JIABOPATOPHA POBOTA Ne 1
3 HAaBYAJIbHOI JUCIUIUIIHA
«I'eoin¢opManinHi TEXHOJIOTID

Buxonas:

3100yBay BUIIOI OCBITH 3a APYTrUM
(MaricTepcbKuM) piBHEM
dbopmu HaBYaHHSA, Tpynu A-25 M
ITuBosap Ilerpo BikTopoBuu
Ilepesipus:

JIOTIEHT, KaHJIUJIaT TEXH. HayK,
TOIeHTKa(eIpu KOMIT FOTEPHUX
TEXHOJIOT1# 1 MOJICJIFOBAHHS
CUCTEM

Tonmoasuunbkuii IlaBio
IHerpoBuu4

Kuromup — 2026
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3anarrTa Nel
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