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PED®EPAT

3aiines K.O. BuxkopucTranHsi cy4YacHUX O€3NUJIOTHMX JIITAJbHHX
anapartiB NIpM BUKOHAaHHI 3a1a4 B reojesii Ta 3emuieycrpoi. CrenianbHicTh 193
«l"eone3ist Ta 3eMiieyCTpiii», OCBITHA mporpama «l'eofesiss Ta 3eMIIeyCTpiiy. —
KuiB, CxigHoykpaiHCbKUI HalloHanbHUI yHiBepcuteT iM. B.B. Jlans, 2023. — 85
CTOPIHOK TEKCTOBOI YaCTUHHU, 24 PHUCYHKH, D TaOmuub, /7 JKEpen CIUCKY
JiTeparypu, 3 apkyuli rpadgiaHoi yactuau popmaty A4,

B naniit kBasmidikaiiiiiaiii po60Ti TpoaHaII30BaHO Ta PO3POOJIEHO:

- HOPMaTHBHO-TIPABOB1 aKTH YKpaiHU IO PEryiiOI0Th MOHITOPUHT 3eMeb
CLTBCHKOTOCIIOIAPCHKOTO MPU3HAYCHHS 3 BUKOPUCTAHHAM O€3MITOTHUX JIITaTbHUX
arnaparis;

- TIPUHITUIIH, METOJIN Ta Moiei MOHITOPHHTY  3€MeJb
CLTBCHKOT'OCIIOIAPCHKOTO MPU3HAYCHHS 3 BUKOPUCTAHHAM OE3IMIIOTHUX JIITaTbHUX
amaparis;

- 3aCTOCYBaHHs O€3MUIOTHUX JIITAIHUX anapaTiB [JIsl BUPIIICHHS 3aBIaHb
MOHITOPUHTY 3€MeJIb CUTCHKOTOCTIOIaPCHKOT0 MPU3HAYEHHS.

Po3poOnenuii mpoekT aepodoTO3HIMAHHS 3a JOMOMOIOI0 KBaJpPOKONTEpa
DJI Phantom 4 Professional ta GNSS-nmpuiimaua TOPCON GRS-1 Ta
noOynoBaHuii OpTO(OTOIUIAaH 3a JOMOMOroK 3MOMKH 3  KBaJpoKolTepa Ta
pO3TaIllOBaH1 HA HbOMY OIO3HAKH.

B kBamidikariiinii poO0OTi BUBHAYEHO:

CTBOPEHHS MPOEKTY aepodOTO3HIMAHHS;

BHKOHAHHS IJIAHOBO-BUCOTHOI IMIATOTOBKU 3HIMAHHS,

aepo3HiIMabHI poOOTH;

00poOKa pe3yapTaTiB acpodoTo3HIMaHHS Ta MO0YI0Ba OPTO(POTOIIIAHY;
OITIHKA TOYHOCTI OJIEP>)KaHUX PE3YNIbTATIB.

Kniouosi cnosa: zemneycmpiti, 3emenvua OinanKa, 0e3niiomui 1imaivhi anapamu,
opmo@domonian, 3UoMKa, 2e00e3isl, MOHIMOPUH2, OUCTNAHYIIIHE 30HOYBAHHAL.
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BCTYII

Merta 1 3aBgaHHsa AaHO1 KBamidikaliifHOI poOOTH MOJATAIOTH Y TOMY, 1100
PO3POOUTH METOJUKY OIEPATUBHOTO OOCTEKEHHS HACA/HKEHbB 13 3aCTOCYBAHHIM Y
3HIMAHHI O€3MUJIOTHUX JITAJbHUX amnapariB 1 TeoiHGopMaliiHUX CUCTEM Ha
npukiaail Bukopuctands DJIPhantom 4 Proffessional Ta TopconGRS-1.

Cucrema ympapBiiHHA B Tally3l BUKOPUCTaHHS 1 OXOPOHM 3€Mellb, 3TIIHO
HAI[IOHAJILHOTO 3EMEIBHOTO 3aKOHOJABCTBAa, MICTHUTh MOHITOPUHT 3EMeEJlb,
MPU3HAYCHHSIM SIKOTO € OpTaHi3ailisl 1 BeJCHHS CIIOCTEPEKEHHSI 32 CTAHOM 3€MeJTb 3
METOI0 CBOEYACHOTO BUSIBJICHHSI 3MiH, iX OI[IHKM, BIJBEPHEHHS Ta JIKBimaIii
HACJIIKIB HETaTUBHUX MPOIIECIB.

Bmanmum  cmoco6om  peamizaiii MX  3aBAaHb  MOXE  CIYKHUTHU
aepo(OTO3HIMAHHA 3 BHUKOPUCTAHHSIM O€3MUIOTHUX JIITATBHUX amapariB, II0
JI03BOJISIIOTH OMEPATUBHO 1 3 TOPIBHSIHO HHU3bKOIO COOIBAPTICTIO 3POOUTH SIKICHI
3HIMAHHS 3 BHCOKOIO PO3JIUIBHOIO 3JaTHICTIO, 3 3aCTOCYBaHHSM TPUJIALIB
T'COTO3UIIOHYBaHHS, 3 MOJAJBIINM CTBOPEHHSAM (HOTOIUIaHA 1 HOro oOpoOKoiO B
reoiHGOpMaIIHIX CUCTEMaxX JJis TUTAaHYBaHHS 3axOJiB IO JIIKBigallii HACTIIKIB
HETaTUBHOTO BIUIMBY PI3HOMAHITHUX SIBUIIl MPUPOAHOTO Ta AHTPOIOT€HHOTO
XapakTepy.

AHami3 XapakTepUCTHK TMOIIKOM)KCHUX HACcaP)KeHb MOXE BKa3aTh Ha
HaWOLIBIN Bpas3IWBI JUISTHKH, IO CIIPUSE BIOCKOHAJICHHIO METOJIB OpraHizalii ta
BEJICHHS CLUTLCHKOTO TOCTIOIaPCTBRA.

VY mporieci JoCHiKeHb BUPINTYBAINCS TaKi 3aBIaHHS:

- TPOaHai30BaHO HOPMATHUBHO-TIPABOBI aKTU YKpPAiHH MO0 3aCTOCYBaHHS
JTUCTAHIIIMHUX METO/IIB 3HIMaHHS O€3IMUIOTHUMH JIITATbHUMH arapaTaMu;

- BHU3HAYEHO OCOOJIMBOCTI MPOBEJACHHS MOHITOPUHTY 3€MENb 3aJICKHO Bij
X Knacudikarii;

- 3po0jeHO origa crnoco0iB  3aCTOCYBaHHS O€3MUIOTHHUX JIITAIbHUX
amapaTiB Il BUPIIICHHS 3aB/laHb MOHITOPUHTY 3€Mellb CLILCHKOTOCIIOAAPCHKOTrO

IpHU3HAYCHH,



- MPOAHAJI30BAHO XapPaKTEPUCTUKU M€0A€3NYHUX MPUIaaiB Ta 0€3MUTOTHUX
JITaIbHUX anaparis;

- BHUKOHAHAHO TIOPIBHSUIBHWMA aHaTi3 HAa3€MHOTO METOIy TEOJE3MIHUX
BHUMIpPIOBaHb Ta METOJlY IUCTAHLIIMHOIO 30HIyBaHHS 3€MIII;

- PO3pOOJICHO METOMUKY OIlIHKM XapaKTePUCTHUK CUTbCHKOTOCIIOMIAPCHKHUX
pecypciB Ta MOMIKOKEHUX HACAKEHb 13 3aCTOCYBAHHSIM JUCTAHIIMHUX METO/IIB
0€3MUIOTHUX JIITAIbHUX anapariB 1 TeoiH(popMaliiHUX CUCTEM;

- BUKOHAHO PO3PaXyHKH Ta aHaIi3 TOYHOCTI IPOBEACHUX POOIT.

Y  XO0mi JOCHIPKEHHS BUKOPHCTAaHO TaKi METOIMU SIK ICTOPHYHHM,
MOPIBHSUTBHO-TIPABOBUH, (OPMAIBHO-IOPUIUIHHH, CHCTEMHO-()YHKITIOHATBHUH,
KOMIUICKCHUM, JIOTIKO-CEMaHTUYHUIN, METOJ CXODKCHHS BiJl aOCTPaKTHOTO JI0
KOHKPETHOTO, METOJ] CTATHCTHUYHOIO aHai3y W JesKi IHIII METOIU HayKOBOTO
Mi3HAHHS.

OCHOBHI TOJIO)KEHHS 1 BHCHOBKHM IIOJIO JOCHIDKCHHs 0a3yloThCs Ha
BCEOIUHOMY aHai31 3eMEJIBLHOTO 3aKOHOJABCTBA YKpaiHU W 1HIIMX JepkaB, Ha
HAyYKOBUX JIOCSTHEHHSIX 3€MEJbHO-TIPABOBOi HAYKHM 1 CYMDKHHUX HayK, IO
3aiiMarOThCAd BHUBYEHHSM MPOOJEMHU MPABOBOTO PETYIIOBAHHS MOHITOPUHTY
3eMellb.

Po3pobnena cuctema onepaTUBHOTO TUTAHYBAHHS KOMIUIEKCY 3aXO(iB MO0
MOJIaJILIIIOT0 MOHITOPUHTY HETATUBHHUX SIBUI, 3 TPUCKOPEHUM OTPUMAHHIM
BuXigHOI iH(opMmarii. Ile mocsraeTscs 3a paxyHOK BHKOPHUCTAHHS JHUCTAHIIMHHUX
MeromiB  (Oe3mijoTHI  JiTadbHI —amapaTd) 1 MPOTPpaMHOrO  3a0e3NeueHHs
(reoindopmariiiine mporpamHe 3abesneueHHsi, Microsoft Excel), mo 3HauHO
crporye poOOTy 3 OOCTe)KEHHS IIONIKO/PKEHUX HACaJPKCHb, IUIAHYBaHHS
HEOOXITHUX 3aXOMiB 3 CYTTEBOIO €KOHOMIEIO KOIINTIB BHACTIIOK 3aCTOCYBaHHS
CHEIiaTbHUX MTPOTPAMHUX MPOTYKTIB.

3actocyBaHHS po3po0IeHOT crucTeMu 3a0e3nedye OTpUMaHHS PI3SHOMAHITHOL
iHdopMallli Opo MOMIKOJXKEHS IMOCIBIB, HEOOXITHOT JJISI NPUUHSTTA PIIIEHb IO

JIIKB1IAI[l] HETATUBHUX HACJIIIKIB.



PO3J1J |I. AHAJII3 HOPMATUBHO-ITPABOBUX AKTIB IO
PEI'YJIIOIOTH MOHITOPHUHI 3BEMEJIb
CIUIBCBKOI'OCIIOAAPCBKOTI'O ITPU3HAYEHHS 3
BUKOPUCTAHHAM BE3NIVIOTHUX JITAJIBHUX AITAPATIB

VY crarti 13, nyHkTi € 3emMenbHOro Kojekcy Ykpainu [1] BkazaHo, 110 110
komnereHuii Kabinery MinicTpiB VYkpaiHu B Tany3i 3eMEIbHUX BIIHOCHH
HAJICKUTh BCTAHOBJICHHS TTOPSJIKY MTPOBEACHHS MOHITOPUHTY 3€MEJIb.

[ToBHOBaXXEHHS MO0 BCTAHOBJICHHS IMOPSIKY TPOBEICHHS MOHITOPUHTY
3eMmelnb, mnependadueHe mnyHkToM € KaGiHer MinicTpiB VYkpainu peasnizyBas
NpUAHATTSIM 1octaHoBU “TIpo 3atBepkeHHs IloOKEHHS TIPO  MOHITOPHHT
3emelib” [2]. MOHITOPUHT 3eMelb € CKJIaIOBOK YACTUHOIO CUCTEMH MOHITOPUHTY,
MOPSIZIOK BEJICHHS SIKOTO BU3HAYEHO TakoXX mocTtaHoBoro Kabinety MiHicTpiB
VYkpaiau Ha mijgcTaBi 4acTUHU 3 crTarTi 22 3akoHy Ykpainm “IIpo oxopony
HABKOJIMIITHBOTO MIPUPOJHOTO cepeonuia’ [3].

@opMyIIIOBaHHS JTaHOTO IMYHKTY BH3HAYae€, IO TNEPeNiK TOBHOBaXEHB
Kab6inety MinicTpiB Ykpainu B cepi 3eMenbHUX BITHOCUH, HaBeJAEHO B cTaTTI 13
[1], He Buuepmano. 1{i MOBHOBa)KEHHSI MOYKHA PO3AUIMTH Ha JEKUIbKA TaKUX TPYII
SK TTOBHOBAXEHHS 110 HOPMATHUBHO-TIIPABOBOMY PETYITIOBAHHI 3€MEJIbHUX BIIIHOCHUH
y BHUIIAJIKaX, BU3HAUYCHUX 3aKOHOM, NMPUUHATTI IMEBHUX 3aKOHOM I1HIWBIIYyaJbHO-
MpaBOBUX aKTiB y cdepl 3eMeTbHUX BIAHOCHH, 1 3arajbHii BHKOHABYO-
posnopsnuiit  gisuitbHOCTI Kabinety MinicTpiB VYkpaiHu B raiay3i 3eMelbHUX
BITHOCHH, SIK BUIIIOTO OpPraHy B CUCTEMi OpPTaHiB BUKOHABYOT BIIA/IH.

VY crarrti 14, nynkri B [1] ommcaHo, 1Mo opraxizailisi MOHITOPUHTY 3e€MeIb
BXOJIUTH JI0O KOMIIETCHI[l IEHTPAIBHOTO OpraHy BHUKOHABYOI BIAJIH, SIKAN
3abe3nedye GopMyBaHHS JIEP>KaBHOI MOJITUKH Y chepi OXOPOHU HABKOJIUITHHOTO
MIPUPOTHOTO CEPEIOBUINA, Y chepi 3eMeTbHUX BITHOCHH.

[ToBHOBaXXEHHS IIEHTPAIBHOTO OpPraHy BHKOHABUOi BIaaM, IO 3a0e3medye
dbopMyBaHHA  AEp)KaBHOI  TOJITUKM y  cdepl  3eMeIbHHX  BIIIHOCHH
peryiaMeHTyroTbesi ctatrero 15 [1], y MyHKTI T 1i€i cTaTTl WAeThea mpo Te, 110

BHIIICBKA3aHUM OpraH 3a0e3mneuye 3M1MCHEeHHS 3eMJICYCTPOI0, MOHITOPHHTY 3eMeb
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1 JepKaBHOTO KOHTPOJIO 3a BHKOPHUCTAHHSAM Ta OXOpPOHOK 3emenb. [li
MMOBHOBAXCHHS PETIAMEHTYIOTHCSA 3aKOHAMH YKpPaiHU Ta TOKJIAJICHUMH Ha HHOTO
aktamu [Ipesunenra Ykpainu.

[Ilomo BeacHHS IICHTPAJLHUM OpPraHOM BHKOHABYOI BIAAUW 3 TUTaHb
3eMEJIbHUX PECypCiB JEPKaBHOTO 3eMEIIbHOTO KaJaacTpy, B TOMY YHCHi IepKaBHOT
peecTpallii 3eMeIbHUX JUISTHOK, TO 1€ BU3HA4YeHO y po3aiii 34 [1].

[Ipo Te, mo yyacTb y po3poO0JeHHI Ta BHUKOHAHHI Tajdy3€BHX, MICIICBHUX,
pETioHaIBLHUX, JACPIKABHUX MPOTPaM 3 MUTaHb PETYIFOBAHHS 36MEJIbHUX BiIHOCHH,
TEPUTOPIANBHOTO TIUIAHYBAHHS, PAaIliOHAJIbHOTO BHUKOPUCTAaHHS 3E€MENNb Ta iX
BIITBOPEHHSI Ta OXOPOHM, BCTAHOBJICHHS MEX 00JacTi, pailoHy, MicTa, pailoHy B
MICTI, ceia 1 CeluIla, y MPOBEJACHHI MOHITOPHHTY 3€MeJb, BXOAUTH J0 TEPEIiKy
NOBHOB&)XCHb IICHTPAJILHOTO OPraHy BHKOHABYOI BJIAJIH, IO peaji3ye Jep KaBHY
HOJIITUKY Y cdepi 3eMeTbHUX BIIHOCUH — IIPO 1€ WaeThes y cTatTi 15-1, myHkTax 0
Tar [1].

Crarrs 25, yactuau 7 ta 10 [1] TOBOpsATH, 110 TIPU OOUYHUCIECHHI PO3MIPIB
3eMeJIbHOI YacTKu (Ial0) BpaxOBYIOThCS CUIBCHKOTOCIIONAPCHKI YTiAnsd, IO
nepeOyBaja y TMOCTIHHOMY BHKOPUCTaHHI KOMYHAJbHUMU Ta JEp>KaBHUMHU
CUTBCHKOTOCTIOAAPCHKUMHU  TIANPUEMCTBAMH, yYCTAaHOBAMM Ta OpraHizallisMu, 3a
BUHSTKOM THX 3€MeJb, IO JHUIIAIOTHCS B KOMYHAIBHIA Ta JEep)KaBHINA BJIACHOCTI.
3aragbHUA pO3MIp IUIOINII, 0OYMCIICHOT U1 TPUBATH3AIlll CUTBCHKOTOCTIONAPCHKUX
VTiIb AUIATHCS Ha 3arajibHy KUIBKICTH 0C10, 10 3a3Ha4YeHl y YaCTHHI MEPIIii i€l
CTaTTI.

I'maBa 33 [1] mpucBsueHa MoOHITOpHHTY 3eMenb. Y crarti 191 [1] maerscs
BU3HAYCHHS TOHITTS MOHITOPUHT 3€MeJIb — 1€ CUCTEMA CITOCTEPEKEHHS 32 CTAHOM
HETaTUBHUX MPOLECIB Ta X BIIBEPHEHHSI.

VY cucremi MOHITOPHHTY 3€MeENb IPOBOJUTHCA 30€peKeHHs, 30MpaHHA,
nepenada, oOpoOka, ¥ aHaii3 iHGOpMAaIlli 010 CTaHy 3e€MeJb, IPOTHO3YBAHHS X
3MiH 1 po3pOoOJICHHS HAYKOBO apryMEHTOBAaHUX PEKOMEHJAlllil 110 aiTh 3MOTY
NPUUHATH PpIlIEHHS JUIsl 3anoOiraHHsT HEraTUBHUX 3MIH CTaHy 3€eMelb 3

JTOTPUMAHHSIM BUMOT €KOJIOTTYHOT O€3MEKH.
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CKk/1aloBOI0 YacTUHOK JIEP)KaBHOI CHUCTEMU MOHITOPUHTY  JOBKULISA
SBIISIETHCSI MOHITOPUHT 3€MEITb.

B 3asie:kHOCT1 BiJf OXOIUIEHHS TEPUTOPIN, L€ CIOCTEPEKEHb MOHITOPUHT
3eMellb MOke OyTH JIOKaJIbHUM, HalllOHAIbHUM a00 perioHaIbHUM.

[IpoBeneHHSI MOHITOPHMHTY 3€MeNb 3IMCHIOETHCS ICHTPAIBHUM OPraHOM
BUKOHABUYOi BIaJu, IO peajidye Jep>KaBHY IMOJITUKY Yy cdepl 3eMeTbHUX
BITHOCHH, LEHTPaJbHUM OpPraHOM BHKOHABYOI BIAAH, IO pealidye IAepKaBHY
HOJIITUKY Yy cdepl OXOPOHM HABKOJUIIHBOTO MPUPOJHOIO Cepe/loBUIla, a
KabGinerom MinicTpiB  YKpaiHM  BCTAaHOBIIOETHCS  TOPSAJOK  IPOBEICHHS
MOHITOPUHTY 3€Mellb.

BignoBigno 1m0 mnyHkTy 3 [2] MOHITOPHHT 3€MeNb CKJIAJa€ThCcs 3
CUCTEMaTUYHHX CIIOCTEPE)KCHb 3a CTAHOM 3€MeNlb, TaKWX SK arpoximMivyHa
NacropTu3allisl 3eMeJIbHUX JUISTHOK, 3HIMaHHS, OOCTEXEHHS 1 BHIIYKyBaHHS;
BUSIBJICHHS 3MiH Ta MPOBEJICHHS OILIIHKU CTaHy BUKOPUCTAHHS 3€MEJIbHUX AUISHOK,
IpOIIECiB 3B’SI3aHUX 31 3MIHAMHU XapaKTEPUCTHUK 3€Melb 1 IPYHTIB Ta iHIIE.
O06'exTOM MOHITOPUHTY € BCl 36MJI1 HE3aJIe)KHO BiJ iX (hOpMU BJIACHOCTI.

3a0e3nedeHHsl 31HCHEHHS MOHITOPUHTY TIOKJIAgaeThcsi Ha JlepkaBHY
cnyx0y Ykpainu 3 nuTaHb reonesii, kaprorpadii Ta KagacTpy SK HEHTPaIbHOTO
OopraHy BUKOHaBYOi BJIaJd 3 IHUTaHb 3€MEIBHUX pecypciB (cTarrtsa 16 3akoHy
VYkpainu “IIpo oxopony 3emens”) [4].

CKJ1aloBOI0 YaCTUHOIO MOHITOPUHTY 3€MeNb € MOHITOPUHT TpPYHTIB.
MOHITOPUHT POAIOYOCTI IPYHTIB 3AilCHIOE MiHICTEPCTBO arpapHOi MOJITUKH 1
MIPOJIOBOJIbCTBA YKpaiHU BIMIOBIIHO /IO MOJIOKEHB CTATTI 8 3akoHy Ykpainu “IIpo
JNEp)KaBHUW KOHTPOJIb 3a BHUKOPUCTAHHSIM Ta OXOpPOHOIO 3emenb’  [5].
be3nocepenHb0O MOHITOPUHT TIPYHTIB Ha 3eMJISIX CUIBCHKOTOCIOJIAPCHKOTO
MpU3HAYCHHS TPOBOAUTHCS [lepikaBHOIO CIy»KOO OXOPOHW POJIOYOCTI TPYHTIB
MinicTepcTBa BIAMOBITHO 10 Haka3sy MiHicTepcTBa arpapHoi TOJITUKH 1
nponoBoibcTBa Ykpainu “IIpo 3arBepikeHHst [lonokeHHS MNpO MOHITOPUHT
IPYHTIB Ha 3€MJSIX CLUIbCHKOTOCIOJAPCHKOr0 Npu3HaueHHs” [6] Ta Hakazy
MinictepctBa arpapuoi mnogitukua “IIpo JlepkaBHUN TEXHOJOTIYHHMM IIEHTP

OXOpoHU pomarodocTi IpyHTIB” [7]. ChoemiasbHi MpaBuja IIOJ0 MOHITOPUHTY



12

0COOJIMBO I[IHHUX 3€Mellb Nepei0adeHi 3a3HaueHHsIM JlepkaBHoi city»k0a Ykpainu
3 mUTaHb reonesli, kaprorpadii ta kagactpy “IIpo BUKOpUCTaHHS, OXOpPOHY Ta
MOHITOPUHT 0COOIMBO I[IHHUX 3eMenb” [8].

[IpaBoBe perymoBaHHS arpoXiMi4yHOI MacmopTH3alii, sK CKJIaJ0BOi
MOHITOPUHTY, 31IHCHIOETbCS YkazoMm Ilpesunenta VYipainu “lIpo cyuinbHy
arpoxXiMiuHy NacHnopTU3ALII0 3eMellb CLUILChKOIOCIOAAPCHKOTo mpu3HaueHHs” [9],
a TakoX Haka3oM MiHICTepCTBa arpapHOi MOJITUKUA Ta MPOJAOBOJBCTBA YKpaiHU
[10], sikor0 3aTBEpAKEHO arpoXiMiYHUHN MACTIOPT MOJISI Ta 3€MEJIbHOT JIUISTHKY.

3a0e3reueHHs] MOHITOPUHTY 3pOIIYBaHMX Ta OCYIIYBAaHUX 3€MEb
3M1MCHIOIOTH OPTaHK BOJHOTO TOCIOAPCTBA 3T1AHO 31 cTaTTero 16 3akoHy YKpaiHu
“ITpo memiopariro 3emens” [11].

[IpoBeneHHsI MOHITOPUHTY 3€Mellb 31HCHIOEThCA, 1100 TyHKTY 31 [4], 3a
TaKOIO ITOCJIIJOBHICTIO:

- BHUKOHAHHS CHEI[iaJIbHOr0 3HIMAHHS Ha MICIIEBOCTI 1 00CTEKEHb 3eMEllb;

- OIliHKa, TPOTHO3, 3aM00IraHHs BIUIMBY HETATUBHUX MPOIIECIB;

- BUSBJICHHS HETaTUBHUX (DAKTOPIB, BIUIUB SIKUX BUMArae 31MCHEHHS
KOHTPOJIIO.

Bapro Bim3HauMTH, IO MOHITOPUHT Tmepeadadae TpUBaly, NEPIOTUUYHY
TiSTBHICTE. TakuM YMHOM, CTaH 3eMEIbHOTO (POHIY Ma€ OIIHIOBATHCS HUISXOM
aHaJI3y Ay MPOBEJACHUX CIIOCTEPEIKECHB 1 TOPIBHAHHS OTPUMAHUX ITOKA3HUKIB.

Jlep>kaBHa cucTeMa MOHITOPUHTY HaBKOJHUIITHBOTO CEpeIoBUINA — 1€
CUCTeMa CIIOCTepeKeHb, 300py, 00poOKku, mepenaui, 30epiraHHs 1 aHaIi3y
iHopMaIlii Mpo CTaH HABKOJUIITHBOTO CEPEIOBHINA, MPOTHO3YBAHHS HOTO 3MiH 1
pPO3pOOKH HAYKOBUX PEKOMEHMAIM Il TPUUHSTTS pIillleHb TPO 3armo0iraHHs
HEraTHBHUM 3MIHAM CTaHY JOBKUUIA Ta JOTPUMAHHS BUMOT €KOJIOT14HOI Oe3IeKu
y myHKTi 1 [TonoxxeHHs mpo aepkaBHY CHCTEMY MOHITOPUHTY TOBKULIS [12].

Ha opramm 3emenbHHX pecypciB MOKIAAEHO Taki (PYyHKIi MOHITOPUHTY
IPYHTIB 1 JaHAIMA(TIB K BMICT 3a0pyJHIOIOYUX PEUYOBUH, MPOSBIB €PO3IMHUX Ta
IHIIUX EK30I€HHUX IMPOUECIB, MPOCTOPOBOrO 3a0pyAHEHHS 3eMellb 00'€KTaMu
MIPOMUCIIOBOTO 1 CUILCHKOTOCHOAAPCHKOI0 BUPOOHUIITBA; POCIMHHOIO MOKPHUBY

3eMelb, (BUIOBUM CKJIaJl, MOKa3HUKUA PO3BUTKY Ta YPa)KEHHS POCIUH 3pPOIIYBaHUX
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1 OCYILIEHUX 3€Mellb, (BTOPUHHE MIATOIJIEHHS 1 3aCOJI€HHsI O€peroBHX JIiHIN PIYOK,
MODPIB, 03€p, BOJOCXOBHUIN, JIMMAHIB, 3aTOK, TJPOTEXHIYHUX CIOPYM), JTUHAMIKA
3MiH, MMOIIKO/’KEHHSI 3€MEJIbHUX PECYPCIB, MPOMUCAHO B IYHKTI1 8 [12].

Ockutbkd  (YHKIIIOHYBaHHS CHCTEMH MOHITOPUHTY HABKOJIUIIIHHOTO
cepenoBulla nepeadayae 3M1MCHEHHS KOMIUIEKCY Y3TOJKEHUX A1 JepKaBHUMHU
opraHamu, 110 BIANOBIAAIOTH 32 MOHITOPUHI NEBHUX €JIEMEHTIB Cepe/loBHUIIa, Ha
OpraHd 3eMEJIbHUX PECypCiB MOKJIAIeHO OOOB'I30K HAJaHHS BCIM 3alliKaBJICHUM
cy0'eKTaM CHUCTEMH MOHITOPUHTY 1H(OpMaIli MOJ0 CTaHy 3eMeNbHOro (oHmy,
CTPYKTYypU  3eMJICKOPUCTYBaHHS, TpaHcopMmailii 3eMmenb, 3axoau  I10J0

B 3aiexHOCTI BiJi METH CIIOCTEPEKEHb Ta CTYICHS OXOIUICHHS TEPUTOPIH
OyHKTYy 2 [4] Buauise Taki BUAM MOHITOPUHTY 3€MeJb SK HallOHAIBHUN —
OXOIUTIOE BCi 3eMITi, II0 B MeXaxX TepuTopii YKpaiHW; perioHaIbHMA — Ha
TEPUTOPISX, 110 XapaKTepU3yrThcs 00’egHaHICTIO  (i3uKo-TeorpadiuHuX,
€KOJIOTTYHUX Ta EKOHOMIYHHX YMOB; JIOKAJIbHUU.

VY rnasi 24 [1], crarti 156 BKa3zaHi Taki MiACTaBU BIIIIKOTyBaHHS 30MTKIB
3eMJICKOPUCTYBa4aM Ta 3€MJIEBJIACHUKAM SIK BHWJIYYEeHHsS (BUKYI) YTiib
CLTBCHKOTOCIIOAAPCHKOT0 TIPU3HAYCHHSI, YarapHUKIB Ta JIICOBUX 3€Melb Ta IS
noTped, 10 HEe TMOB'SI3aHi 13 CUIBCHKOTOCIOAAPCHKUM Ta JIICOTOCIOAAPCHKUM
BUPOOHHUIITBOM;, THMYACOBE 3aWHATTSA CUIbCHKOTOCIIOJAPCHKUX YTildb, JICOBUX
3eMellb Ta YarapHUKiB JUIsl IHIIUX BUJIB BUKOPUCTAHHS; BCTAaHOBJICHHS MO0
BUKOPUCTAHHS 3EMENbHUX [UISHOK OOMEXEHb; MOTIPIICHHS SKOCTI IMOKPUBY
IPYHTY Ta IHIIUX KOPUCHHUX BIACTUBOCTEH YTiAbh CUIBCHKOTO TOCIOAAPCTBA, 36MEIb
ITiJ] JTicCAaMM Ta YarapHUKIB; MPUBEJACHHS CUIBCHKOTOCIIOMAPCHKUX YTi/lb, 36MEIb i1
JicaMu Ta YarapHUKIB y HENPUIATHUHN 7 BUKOPHCTAHHS CTaH, HEOACpP)KaHHS
JIOXOJIIB 332 YaC THMYACOBOTO HEBUKOPHUCTAHHS 36MENbHOI TUISTHKN; BUKOPUCTAHHS
3€MEJIbHUX JUISTHOK JIJIst ToTped HadTOra30Boi ramysi.

JlaHa cKiaj0oBa OXOPOHHU 3€MeJb € BITOOPaXKeHHSIM MPUHIUIY MPIOPUTETY
3eMeJNlb CLITBCHKOTOCIIOAAPCHKOTO TPHU3HAYEHHS, 3aKpIIJICHOTO B 3arailbHOMY

BUTIIAL B ctaTTi 23 [1].
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VY cratTi 192 [1] onucaHo 3aBJaHHSI MOHITOPUHTY 3€M€JIb, LIUM 3aBJAHHSIM €
IIPOTHO3 €KOJOr0-€KOHOMIYHMX HACHIIKIB JIErpaJlalliiHuX MPOLECIB 3€MEIbHUX
JUISTHOK 3 METOI0 YCyHEHHs a00 3amo0iraHHs A1 HEraTUBHUX MPOIECIB.

3aBlIaHHS MOHITOPUHTY TOJIATAIOTh TaK0X B MPOrHO3YBaHHI HaWOLIbII
HETaTHBHUX SIBWIN, SKi MOXXYTh BHUKJIHMKATH JETPANaIlif0 3eMelb B PE3yJbTaTi
BOAHOI a0o0 BITPOBOi €po3li, BUCYIIEHHS, MIATOIUIEHHS, 3CYBIB, BTOPUHHOTO
3aCcOJIeHHS, 3a0010YEHHS, 3aKUCIICHHS, VIIIIbHEHHS IPYHTIB, 3a0py/IHEHHS 3€MeIb
IPOMUCIIOBUMH B1IXOJaMU 1 XIMIYHUMHU PEYOBHHAMU Ta IHIIIE.

VY rnasi 36 [1], crarri 207 3a3Ha4eHo, U0 A0 YMOB BiIIIKOJyBaHHS BTpaT
BUPOOHUIITBA CLIBCHKOTO TOCIOJApPCTBA Ta JIICOBOTO TOCIOAAPCTBA BXOJISTH
BTPAaTH CUIBCHKOTOCIIOIAPCHKUX YTi/Ib, JIICOBUX 3E€MEJb Ta YarapHUKIB, a TaKOX
BTpaTH, 3aBJaHl TMOTIPIICHHSM  SKOCTI 3eMelb Ta  OOMEXEHHAM Y
3eMJIEKOPUCTYBaHHI.

BiamkomoByrOTECS BTpaTH CUIBCHKOTOCTIONAPCHKUX TaKUX YTib SIK PULII,
OaraTopiyHUX HacaKeHb, IEPeJIoriB, CIHOKOCIB, IMACOBUII]; JIICOBUX 3eMejb Ta
YarapHHUKIB SIK OCHOBHOTO 3aco0y BHUPOOHHUIITBA B CUIBCBKOMY 1 JIICOBOMY
rOCTOIapCTB1 BHACTIAOK BHIIYYeHHs a00 BUKYyMy iX JUIs OTpeO, 110 HEe MOB'I3aH1
13 CUIbCHKOTOCIIOJAPCHKUM 1 JIICOTOCTIONAPCHKUM BHPOOHHUIITBOM, a TaKOX SK
HACJIIIOK BUKOPHUCTAHHS I OyAIBHUIITBA, PO3MIIIEHHS 1 €KCIuTyaTtailii 00’ €KTiB
Ha(TOBHIO0YBAaHHS Ta Ta30BUI00yBaHHS Ta 00JIAIITYBaHHS POJIOBHIIIA.

BigmkoayBaHHIO IMiIATalOTh ¥ Ti BUTpATH, IO 3aBJIaHi OOMEXEHHSIM MpaB
BJIACHUKIB 3eMJII 1 3EMJICKOPUCTYBayiB, y TOMY 4YHCII OpeHaapiB, abo
MOTIPIICHHSM SIKOCT1 yTilb BHACTIAOK HETaTUBHOTO BIUIUBY, CIPUYMHEHOTO
TISUTBHICTIO TPOMA/ISH, FOPUIUIHUX 0C10, OpraHiB MICIIEBOTO CaMOBPSTyBaHHS a00
JIEp’KaBH, a TaKOX Yy 3B'I3KYy 3 BUKIIOUYCHHSM CUIBCHKOTOCTIOAAPCHKUX YTimb,
JCOBUX 3€MEJNb 1 YarapHHUKIB 13 TOCIOIAPCHKOT0 00Ty BHACIIOK BCTAHOBIICHHS,
CaHITapHHUX 3aXHUCHUX Ta OXOPOHHUX 30H.

Brpatu BuieBkazaHUX BUPOOHULTB MOXYTh OyTH KOMIIEHCOBaHI1
HE3aJIeXKHO B1Jl BIAUIKOAYBaHHS 30MTKIB 3eMJIEBJACHUKAM Ta 36MJIEKOPUCTyBayaM.

Brpatu cuIbChbKOTOCNOAAPCHKOTO Ta JIICOTOCHOAAPCHKOIO0 BHPOOHUIITBA

BU3HAYAIOTHCS Y OPSIIKY, 1110 BU3HaueHut Kabinerom MiHicTpiB YkpaiHu.
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VY nynkri 23 yactunu nepuioi ctatti 1 IoBiTpsaHoro koaekcy Ykpainu [13]
BKa3aHO BHU3HAYCHHS OE3MUIOTHE TMOBITPSIHE CYAHO — TOBITPSIHE CYAHO,
MPU3HAYCHE /JI1 BUKOHAHHS TMOJIbOTY 0€3 MuIoTa Ha OOpTYy, KePYyBaHHS MOJLOTOM
SKOTO 1 KOHTPOJb 3a SKUM 3I1MCHIOIOTBCSA 3a JOMOMOTOIO0 CIEIaJIbHOI CTaHIIli
KEepyBaHHS, 10 PO3TaIlIOBAaHA 11032 MOBITPSHUM CYJTHOM.

VY crarti 1 [4] nmaooThCs Taki BU3HAUEHHS SIK arpoxiMiyHe OOCTEKEHHS
IPYHTIB — O0OOB'SI3KOBE KOMILUIEKCHE OOCTEKEHHSI CLILCHKOTOCIOAAPChKUX YT1/lb 3
METOIO JIEP>KaBHOTO KOHTPOJIIO 3a MPOIIECOM 3MIHM MOKA3HHKIB 3a0pYyJIHEHHS Ta
POIOYOCTI TPYHTIB; OXOpOHA IPYHTIB — CHUCTEMa OpraHi3amiiHuX, MPaBOBHX,
TEXHOJIOT1YHUX Ta IHIIUX 3aXOJ(iB, COIPSIMOBAHUX Ha 30€pEKEHHS Ta BiITBOPEHHSI
POAIOYOCTI W IUTICHOCTI TPYHTIB, iX 3aXHCT BiJl MPOIECIB Jerpajaiii, BeJACHHS
CUTBCHKOTOCIIOAAPCHKOTO  BUPOOHMIITBA 3 JOJEP)KAHHSIM  TPYHTO3aXHCHUX
TEXHOJIOT1A Ta  3a0e3MeyYeHHsSM  EeKOJIOTTYHOI  O€3MeKW  HaBKOJHUIIHBOTO
CEpeIOBHUIIIA; MPUPOAHO-CLILCHKOIOCTIOIAPCHKE, €KOJIOT0-€KOHOMIYHE,
NPOTUEPO3iHE Ta 1HIII BUIM pailoHyBaHHSA a00 30HYBAaHHS 3€Mellb — 1€ MPOIIEC
MOy TEPUTOPil 3 BpaxyBaHHSM MPUPOJTHUX Ta arpoOiOJOTTYHUX BHMOT MO0
BUPOIIYBAaHHS CLIBCHKOTOCTIONAPCHKUX KYJBTYp, @ TaKOX TEPUTOPIH, SIKI MAIOTh
BIJIMOBIIHY CXOICTh 32 BU3HAYCHUMHU O3HAKAMHU.

VY crarri 13[4] BuszHaueHi nmoBHoBaxkeHHa Kabinety MinicTpiB Ykpainu B
rajy3i OXOpPOHM 3€Mellb, Cepell SKUX € BCTAHOBJICHHS TOPSIAKY BEICHHS
MOHITOPUHTY 3€MEb.

Crarrts 16 [4] Bka3ye Ha Te, IO cepell MOBHOBAXKEHB LIEHTPAIBLHOTO OpraHy
BUKOHABYOi BJaJM, [0 pealidye JAep)KaBHY TONITUKY y cdepi 3eMenbHHX
BITHOCWH, y Tally3li OXOPOHH 3€Mellb, € 3IHCHEHHS OXOpPOHHW 3eMeNb Ta iX
MOHITOPUHTY, TaKOX 3a0e3MedeHHs] TPOBEICHHS MOHITOPUHTY TPYHTIB Ta
arpoxXiMivHOT macopTU3aIlii 3eMelb MPU3HAYEHUX JIJISl CLUTHCHKOTO TOCIIOAApCTBA.

Crarrs 17 [4] pernameHTye TOBHOBXKEHHS IIEHTPAJIbHOIO OpraHy
BUKOHABYOiI BJaju, 110 3a0e3nedyye (OpMyBaHHS JIEPKABHOI MONITUKU y cdepi
OXOPOHU HABKOJIMIITHBOTO TMPUPOTHOTO CEPEJOBHINA, Ta IEHTPATHLHOTO OpTraHy
BUKOHABYOi BJIaJ i, IO peali3ye Jep>KaBHY TMOJITUKY Yy cdepi OXOpOHU

HaBKOJIMIIIHBOTO IPUPOJIHOTO CEPEIOBUINA, Y TaTy31 OXOPOHH 3€MEJIb.
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VYV crarti 19, uactuni 4[4] BKa3zyeThCsA, IO UEHTPAIBHUM OPraHOM
BUKOHABYO1 BJIaJIU, [0 pealli3ye epKaBHY MOJITUKY Y chepi Harmsany (KOHTPOJIIO)
B arpoNpOMHCIOBOMY KOMIUJIEKCI 3IHCHIOEThCS JEpXKaBHUM KOHTPOJIb 3a
BUKOPHUCTAHHSAM Ta OXOPOHOIO 3€Melb, a 3a JOJePKaHHSIM BHMOT 3aKOHOJIaBCTBA
PO OXOPOHY 3eMellb — IEHTPATbHUM OpraHOM BHUKOHABYOI BIAIH, IO pealizye
JIep’KaBHY TMOJIITUKY 13 3[IMCHEHHS JEp>KaBHOrO Harjsay (KOHTPOJ) y cdepi
OXOPOHH HABKOJIHMIIIHBOTO MPHUPOTHOTO CEPEIOBUIIIA.

LenTpasibHuii OpraH BUKOHABYOI BiIaAM, SKUWA 3a0e3nedye peaizailiio
JIEep>KaBHOI MOJITUKH 13 3[IHCHEHHS JEp’KaBHOrO Harisay (KOHTpoJ) y cdepi
OXOPOHHM  HABKOJMIIHBOTO  MPUPOAHOTO  CEPEJOBHINA,  PAaI[iOHATHLHOTO
BUKOPUCTAHHS, BIATBOPEHHS 1 OXOPOHHM NPHPOJHUX PECYPCiB  3/IHCHIOE
JepKaBHUI KOHTPOJIb 3a JOJEP’KaHHSIM BHMOT 3aKOHOJABCTBA IPO OXOPOHY
3eMenb. [Topsmok 3MiHCHEHHS TAKOTO KOHTPOJIIO BCTAHOBITIOETHCS 3aKOHOM.

JlepxaBHa cinyx0a YkpaiHu 3 muTaHb reojesii, kaprorpadii Ta kamactpy,
POBOJIUTh MOHITOPUHT POJIOYOCTI IPYHTIB Ta arpoxiMiuHy MNacrmopTHU3aIiio
3eMellb CLUTbCHKOTOCTIONAPCHKOTO MTPU3HAYEHHSI.

MOHITOPUHT 3eMelb 1 TIPYHTIB MPOBOIUTHCS 3 METOI0 CBOEYACHOTO
BUSIBJICHHSI 3MIHW CTaHy 3€MeJIb Ta BJIACTHMBOCTEH TIPYHTIB, OLIHKU 3I1MCHEHHS
3aXO01B IIOJAO0 OXOPOHU 3€MEIb, 30€pPEKEHHS Ta BIITBOPEHHS POIIOYOCTI IPYHTIB,
MOTIEPE/DKCHHS BIUIMBY HETaTHBHUX IIPOIECiB 1 JIKBiAaIii HACIIAKIB IIHOTO
BILJIUBY.

MOHITOPHHT TPYHTIB Ha 3eMIISIX CUIBCHKOTOCIOJAPCHKOIO TpPH3HAYCHHS
BKJTFOYAE:

- 00CTeXeHHs arpoXiMIigYHOTO CKJIaay IPYHTIB;

- KOHTPOJb 32 3MiHAMU CTaHy SKOCTi IPYHTIB;

- TACMOPTHU3AIIII0 arpOXIMIYHOTO CKJIQAy 3€MEIbHUX JUISTHOK.

MOHITOPUHT TPYHTIB Ha 3E€MJISIX CLIBCHKOTOCIIOAAPCHKOTO TpPH3HAYCHHS
3nicHIOEThes Jlep:kaBHOIO ciyk0010 YKpaiHu 3 MUTaHb reojesii, kaprorpadii ta
KaJacTpy.

[Topsigok npoBeIeHHSI MOHITOPUHTY 3eMelib BcTaHOBII0€ KadineT MiHicTpiB

VYkpainu [4].
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B crarti 5 [5] BkazaHo, 110 opraH, sSIKUi 31MCHIOE Jep>KaBHUNM KOHTPOJIb 3a
BUKOPUCTAaHHSAM Ta OXOPOHOIO 3€Melb, JOTPUMAHHSM BHMOT 3aKOHOJIaBCTBA
VkpaiHu 0po OXOpOHY 3€Mellb, MOHITOPHHI POIIOYOCTI IPYHTIB 3€MEIb
CUICHKOTOCIIOIAPCHKOr0 MPU3HAYEHHS Ta arpoXiMIYHY MacloOpTHU3ALll0 3eMeb
CUTBCHKOTOCITOTAPCHKOTO TIPU3HAYCHHS — IIEHTPATLHUN OpraH BUKOHABYOI BJIAIN 3
MUTaHb arpapHOI MOJTITHKH.

VY 3akoni Ykpainu “Ilpo 3emneyctpiii” [14] naHO BU3HAYECHHS TOHSATTIO
MacuB 3eMeJlb CLIBCHKOTOCIIOAPCHKOTO MPU3HAYEHHS, K KOMIUICKC 3eMelb Ta
3eMEJIbHUX JUISTHOK CUTBCHKOTOCTIONAPChKOT0 MPH3HAYCHHS, IO CKJIAJIAIOThCH 3
CUTbCBKOTOCTIOAAPChKUX Ta HEOOXIMHUX ISl  iX OOCIYroByBaHHS TaKHX
HECUTBCHKOTOCITOAPCHKUX YTiJIb SK 3€MElb, IO 3HAXOAATHCSA I TMOJbOBUMH
JOpOTaMH, CHCTEMaMH MeJiopallii, TOoCHOJapChKUMH IUISIXaMH, IPOTOHAMH,
PI3HOMAHITHUMHM JIIHIHHUMH 00’ €KTaMH, 00’ €KTaMU 1HXEHEpHOI 1HQPpaCTPYyKTypH,
a TaKOoX sIpaMu, 3eMJIIMH I 00JIOTaMM, IHIIUMH YTiAASMHU, IO PO3TallOBaHI
BCEpEIMHI 3eMEJIBbHOTO MAaCHBY; MAIOTh CIUIBHY MEXY Ta 0OMEXEH1 MPUPOTHUMHU
a00 TaKMMHU HENPHUPOJHUMH eJIEMEHTaMHU pelibey sSK aBTOMOOUIBHI JOPOTH IS
3arajlbHOr0 KOPUCTYBaHHS, JIICOBI CMYTH JUIS 3aXUCTy IOJIB Ta 1HIN 3aXHCHI
HacapKEHHS, BOIHI 00’ €KTH Ta IHIIIE.

VY crarti 49 [14] BKa3aHO 3MICT MPOEKTIB 3eMJICYCTPOIO MI0/I0 MPUBATU3AILIT
3eMelb JICPKABHUX 1 KOMYHAJbHHX CLIBCBKOTOCIOJAPCHKUX ITIIIMPUEMCTB,
YCTaHOB Ta OpTraHi3allii.

VY crarti 21, vactunax 4 ta 5 [15] “IlimcraBu Ta OCHOBHI BUMOTH IIIOJIO
BHECEHHS BimoMocTedl 10 JlepaBHOTO 3eMENbHOTO KagacTpy’ BKa3aHO, IO
BIIOMOCTI TIPO VTiAAs 3€MeNbHOI JUISHKH 3aloBHIOIOTH B JlepKaBHOMY
3eMEIbHOMY KaJacTpl Ha TIiACTaBl JOKyMEHTAIlli 13 3eMJIEYCTpO, sKa
po3pobisgeTbes Ipu (POpMyBaHHI 3eMEIbHUX AUISHOK, MO0 3€MEJIbHUX JIUISHOK,
aKi (OPMYIOThCSI Ta Ha TIJACTaBI CXEM 3eMJICYCTPOI0 1 TEXHIKO-€KOHOMIYHHX
OOTpYHTYBaHb  BUKOPHCTaHHS Ta  OXOPOHH  3€Melb  aJMIHICTPaTHBHO-
TEPUTOPIAILHUX OJUHUIb, MPOEKTIB 3€MJICYCTPOIO, LI0 3a0€3MeUyl0Th €KOJOro-
€KOHOMIYHE OOIPYHTYBaHHSI CIBO3MIHM Ta BIOPSAKYBaHHS Yrillb, IPOEKTIB

3eMJIEYCTPOIO 100 OpraHizailii TepUTOpli 3eMEIbHUX YacTOK (MaiB), MPOEKTIB
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3eMJICYCTPOIO  IOAO MpHUBATU3AIlli 3€MeNb JEpKaBHUX 1 KOMYHaJbHHX
CUIbCHKOTOCIIOAAPCHKUX ~ MIANPHEMCTB, YCTAaHOB Ta OpraHizamii, MpPOEKTIB
3eMJICYCTPOIO IIOJI0 BIOPSIAKYBAHHS TEPUTOPIi HACEIEHUX MYHKTIB, TEXHIYHOT
JOKYMEHTAIIIT 13 3eMJICYCTPOIO 11010 IHBEHTapHU3allii 3eMeb.

BinomocTi mpo oOOMeXeHHs y BHUKOPHCTaHHI 3€MeNlb BHOCSATHCA [0
Jlep>kaBHOTO 3€MEIBHOTO KaJacTpy Ha MiACTaBl CXEM 3eMJICYCTPOIO 1 TEXHIKO-
E€KOHOMIYHHMX OOTPYHTYBaHb BUKOPHUCTAHHS Ta OXOPOHU 3eMeEb aAMIiHICTPATHBHO-
TEPUTOPIANBHUX  OJIMHUIIb, TPOEKTIB 3€MJIEYCTPOIO WIOJ0 OpraHizamii 1
BCTAQHOBJICHHS MEX TEPHUTOPIH TNPUPOJHO-3aMOBITHOTO (OHIY Ta IHIIOTO
IPUPOJOOXOPOHHOTO TIPU3HAUYEHHS, O3/I0POBYOTO, PEKPEAIifHOTO, ICTOPUKO-
KyJIbTYPHOTO, JIICOTOCIIOJIAPCHKOT0 TpPHU3HAYEHHS, 3€Mellb BOJHOTO (OHIY Ta
BOJIOOXOPOHHUX  30H, OOMEXEeHb y BHUKOPHUCTaHHI 3eMenb Ta  iX
PEKUMOYTBOPIOIOYMX 00 €KTIB, MPOEKTIB 3eMJICYCTPOIO, IO 3a0e3MedyroTh
€KOJIOTO-€KOHOMIUHE OOTPYHTYBaHHS CIBO3MIHM Ta BIOPSAKYBAHHS YTijb,
IPOEKTIB 3eMJIEYCTPOIO IIO0AO0 BiIBENCHHS 3E€MENbHUX JUISHOK, TEeXHIYHOT
JOKYMEHTAIIIl 13 3eMJICYCTPOIO IIOJI0 BCTAHOBJIEHHS MEX 3€MENIbHOI NUISHKU B
HaTypi (Ha MICIIEBOCTI), 1HIIIOT JJOKYMEHTAIii 13 3eMJieycTporo [8].

Y pozmimi | mynkri 2 IlpaBun BHKOHAHHS TOJIBOTIB O€3MUIOTHUMH
aBlalifHUMK KOMIUIEKCaMM JIepKaBHOI aBiamii Ykpainu [16] Tepmin Oe3miIoTHUM
aBlamiiiHuii KoMIwiekc (Oe3miIoTHA aBialliiHa cUcTeMa) oO3Hayae Oe3MUIOTHE
MOBITPSIHE CYAHO, TMYHKTH TUCTAHI[IMHOTO TMUTOTYBaHHS, SIKI TOB’S3aHI 3 HHUM
(ctaHIIii Ha3eMHOTO KEpyBaHHs), HEOOXIiIHI JiHII KEPYBaHHs 1 KOHTPOJIO Ta 1HIII
€JIEeMEHTH, BKa3aHI B 3aTBEP/KEHOMY MPOEKTI TUIY OE3MUIOTHUHN aBialliiHUMA
KOMIUIEKC. be3nunoTHuMi  aBialliifHUM KOMIUIEKC MOK€ BKIIOYATH KIUTbKa

O€3MUIOTHUX JIITATBHUX amaparis.
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PO3JLJI I1. IPUHIUIIA, METOIU TA MOJIEJII MOHITOPUHI'Y
3EMEJIb CIVIBCBKOI'OCIIOJAPCBKOI'O ITPU3BHAYEHHS 3
BUKOPUCTAHHSAM BE3IIJIOTHUX JIITAJIBHUX AITAPATIB
2.1 Knacudikauis BUAiB Ta HANIPSAMIB MOHITOPMHTIY 3eMeJib

MOHITOPUHT 3eMEIbHUX BIIHOCHH — II€ cucTeMma 300py, 30epekeHHs Ta
OTPWIIOIHEHHS HA0Opy JTaHUX Ta MOKA3HUKIB 010 CTaHY 3€MEIbHUX BIIHOCHH B
Vkpaini. MOHITOPUHT TpPOBOJUTHCA HA PIBHI pPailOHIB Ta MICT OO0JacHOTO
ninnopsinkyBanHs, MicT Kuesa Ta CeBactomnosnst. 11i moka3HUKH CTOCYIOTHCS TaKUX
OCHOBHHMX XapaKTEPUCTHUK 3E€MEIbHUX pEecypciB Ta 3eMeNbHUX BIIHOCHH SIK
HarmoBHEHHs [lepykaBHOTO 3€MENBHOTO KaaacTpy Ta J[ep:kaBHOTO peecTpy peuoBHX
IpaB Ha HEPYXOME€ MaiHO, KUIBKOCTI Ta XapakTEpPUCTHKW TpaH3aKUid 13
3eMEIbHIUMH JUITHKaMHU, MOJATKy Ha 3€MIII0, CyJIOBHX CIIOpiB, MpWBATH3aIlii Ta
BUJIYYEHHSI 3€MEJbHUX NOUISHOK /JIs CYCHUJIBHUX NOTped, a TaKoX pPIBHOCTI y
3a0e3IeUeHHI MpaB Pi3HUX KaTeropii 3eMJIEBJIACHUKIB Ta 3€MJIEKOPHUCTYBAYiB.

MOHITOPUHT 3eMeNlb — II€ CUCTEeMa CIOCTEPEKEHHS 32 CTAaHOM 3eMelb 3
METOI0 CBOEYACHOTO BUSIBJICHHS 3MIiH, iX OIIHKHM, BIJBEpHEHHS Ta JIKBifaIlii
HACJIIIKIB HEraTUBHUX IPOIIECIB.

OCHOBHUM 3aBJIaHHSI MOHITOPUHTY 3€MeIlb € TIPOTHO3 €KOJIOT0-€KOHOMIUHUX
HACJIAKIB JIerpadallli 3eMeJIbHUX IUISHOK 3 METO0 3amo0irands abo ycyHeHHs il
HETaTUBHHX IPOIIECIB.

OO0'eKTOM MOHITOPUHTY € BECh 3eMEJIbHUN (OHI KpaiHU, HE3AIECKHO Bij
dbopM BIacHOCTI Ha 3eMJIIO, TOOTO TEpUTOpPii 3eMir, SKi IMIJAI0THCS
AHTPOMOTEHHOMY BIUIHBY.

OcHoBHa wMeTa Oyab-sIKOi TpOrpaMU MOHITOPMHTY — iH(popMaIliiiHa.
PesynpraTom 11 mMae Oytm opaepkanHs iH(opmarii, yCyHeHHS Tiei a0o 1HIIOT
HEBU3HAYCHOCTI 200, HABIAKW, BUSBICHHs Opaky iHdopmarii. OqHUM 3 TOJIOBHUX
3aBlIaHb CY4YacCHOI JEepaBHOI TOJNITHKH Yy cdepli 3eMICKOPUCTYBAHHS €
3a0€3MeUeHHs PAIliOHAIBHOTO BUKOPUCTAHHS Ta OXOPOHHU TMPOAYKTHBHUX 3€MEIb
Ha OCHOBI MOro eKoJjorizaiii, OXOpPOHHM 1 3aXHUCTy 3€MJll, fK CKJIaJI0BOi
HABKOJIUIITHROTO ~ MPUPOJHOTO CEPEAOBHINA, 30€pPEKCHHS, MTPUMHOXKEHHS 1

BIITBOPEHHS ii MPOAYKTUBHOI CHJIM SIK PECcypcy, Harojomlye Ha LboMy B.



20

Crenaneup y ponosial “KoHuenTyanbHI OCHOBH 1HHOBALIITHOTO PO3BUTKY
CLTBCHKOTOCIIOIAPCHKOTO 3€MJICKOPUCTYBaHHA Ha 3acafaX MOHITOPUHTY 3eMeib’”
[66].

MOHITOPUHT 3€MeNb 3IIMCHIOETbCS 3 BUKOPUCTAHHSM TaKHX CIOCOOIB
olepkaHHs 1HQopMarllli 1 MEeToMIB iX OOpOOKM SK IUCTAHIIHE 30HyBaHHS
(KkoCcMIYHE 3HIMaHHS 1 CIOCTEPEKEHHS, 3HIMAHHS 1 JOCHIIKEHHS 3 JITaKiB Ta 3
BUKOPHUCTAHHSIM 3aco0iB  Majoi aBiaimii TOIO); Ha3eMHE 3HIMaHHS 1
CIIOCTEPEKCHHS; BUKOPUCTAHHS (DOHIOBUX JTaHUX.

T. K. OsepkoBcpka y ctarri 3 “KOpuamyHoro BiCHHMKA” TiJ Ha3BOIO
“MoHITOpUHT 3eMenb YKpaiHu: mpaBoBi acrektu’[67]BKa3ye, 110 10 3aBIaHb
MOHITOPHUHTY 3€Mellb HajeXaTh IepIl 3a BCE JOBTOCTPOKOBI CHCTEMAaTHYHI
CTIOCTEPEKEHHS 3a CTaHOM 3€Mellb, CBOE€YACHE BHUSBICHHS 3MiH CTaHY 3€MElb,
aHaii3 EKOJIOTIYHOIO0 CTaHy 3€Mellb, OI[IHKAa 3MiH, MPOTHO3 1 BHUPOOJICHHS
pEeKOMEHJAIIi MI0/I0 3amo0iraHHs HETaTUBHUM TIpollecaM Ta YCYHEHHS iX
HaciaKiB. KoHTposs 6araTb0x MOKa3HUKIB 0a3yIOThCS Ha CY9aCHOMY TEXHIYHOMY
PiBHI Ta 3IHCHIOETHCS aBTOMATHU30BaHOO 1H(POPMAIIHHOK CUCTEMOIO JTaHUX PO
3emMenbHu (DOHI.

TakuM 4YMHOM, MOHITOPHHI 3€MEJb CIiJ BBAXATH BAXKIUBUM €JIEMEHTOM
Jep>KaBHOT CHCTEMH €KOJIOTTYHOT'O MOHITOPHHTY.

MOHITOPUHT — I1¢ 1HHOBALIMHUN 1HCTPYMEHT JUISi KOMIUIEKCHOT'O aHaji3y
CTaHy Ta PO3BUTKY 3€MEIbHUX BITHOCHH, a TAKOX I MIATPUMKHU TPUAHATTS
OOTpYHTOBAaHMX €KOHOMIYHHMX Ta TMOJITUYHUX PIlIeHb Yy 1iK rany3i. HopmaTtuBHO-
MIPaBOBOIO OCHOBOIO 300py cratuctuyHoi iHopmaiii € I[loctanoBa Kabinery
MinictpiB Ykpainu“Ilpo peamizaiito MTIOTHOTO TPOEKTY IIOJO0 MPOBEICHHS
MOHITOPUHTY 3€MEJIbHUX BIJHOCHH Ta BHECEHHS 3MIiH 10 JESIKUX ITOCTaHOB
Kab6inety MinictpiB Ykpaiau” [69], kot periaMeHTOBaHO MOPSAOK MPOBEICHHS
MOHITOPUHTY 3€METbHUX BITHOCHH.

[locTaHoBa BH3HAuya€ MEXaHI3M B3a€EMHOTO OOMIHY 1HGOPMAIIEID MIX
cy0’extamu 1HGOPMAIIHHOT B3a€MO/III 3 METOIO CHCTEMAaTH3aIlli Ta y3araJbHEHHS

iH(dopMallli Mpo BOJOAIHHS, KOPHUCTYBAaHHS 1 PO3MOPSAKEHHS 3€MEIbHUMHU
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JTUISTHKaMU, a TaKOX MEPeNIiK BiIOMOCTEH, OOMIH SIKUMH MOXeE 31HCHIOBATHUCS Y
MpoLeci TAaKO1 B3a€MO/II.

BianosigHo 10 [69], 10 MOHITOPUHTY YBIMIUIM 65 MOKAa3HUKIB 3 YKCIIAa TUX,
[0 BIANOBIAAIOTH IPAKTUII PO3BUHEHUX KpaiH Ta pexkomeHpaunisiM CBITOBOTO
O0anky y 2013 pori, a TakoX ONHUCYIOTh X1 3eMeNbHOi pedopmu B YKpaiHl.
3a3HayeH1 MOKa3HUKHU € KOMOIHOBAaHUMU Ta BIAOOPaXKalOTh PI13HI XapaKTEPUCTUKH
3eMEJIbHUX BiTHOCHH. BrpoBa/pkeHHS MOHITOPHHTY BiJIIOBIa€ TPHHIIMIIAM,
3aJ1€KJIapOBaHUM y Jlo6poBinbHI JTUPEKTUBI [TpogoBonbuoi Ta
cutbebkorocnogapcbkoi  Opranizamii  OO6'eqnanux  Hamiii 3 ynpaBiiHHS
3eMeIbHUMH pecypcami [63].

Ha nymKky HayKoOBIIIB, CHCTEMa MOHITOPHHTY CTBOpPEHa 3 METOHO
o0’exkTUBI3alli 3MIH Yy KUIBKICHOMY ¥ fKICHOMY CTaHl HaBKOJHUIIHHOTO
NpUpOJHOTO cepenoBumia. BoHa 0asyerbes, 3 ogHOro OOKy, Ha y3arajibHCHHI
iHGopMallii Mpo 3MIHM y CTaHI HABKOJMIITHBOTO MPHUPOIHOTO CEpPEeOBHUINA, a 3
iHImoro — Ha 1 meramizanii, 3a3Hadae/]. Bycyiok y crarti “3akoHOojaBue Ta
MPABOBE PETYJIIOBAHHS MOHITOPHHTY 3eMelb B Ykpaini” [64].

[Ipouiec MOHITOPHHTY 3€Mellb BKJIIOYa€E B cebe psll TaKUXIOCIHITOBHUX
cTafii sk 30upaHHs, OOpOOJEHHs, TiepelaBaHHs, 30€peKCHHS Ta aHali3
iHdopMallii Mpo CTaH 3eMelb, NMPOTHO3YBAaHHS iX 3MIH 1 PO3pOOJICHHS HAYKOBO
OOTpYHTOBAaHUX PEKOMEHJAIM I TPUHHATTA PpillleHb IIOJ0 3aro0iraHHs
HEraTHBHUM 3MiHaM CTaHy 3€MeNib Ta JOTPUMaHHS BUMOT €KOJOT1YHOI O€3MeKH.
3ayBakMMO, 10 BHUMOTH 10 30HMpaHHS, OO0NIKY, 0OpOOKH, 30€peKCHHS, aHATI3y
iHbopMaIlii mpo SAKICTh 3eMeNb Ta NPOTHO3YBaHHS 3MIHM POJIOYOCTI TPYHTIB
ctarrero 29 [4] BiiHECeH1 10 HOPMAaTUBHUX JIOKYMEHTIB 13 CTaHAAapTU3aIlil B Taly3i
OXOpPOHU 3E€METTb.

[apopmarriss, sika 30uUpaeThcsi Ta 30€piraerbcs y CUCTEMiI MOHITOPHHTY,
BUKOPUCTOBYETHCSI OpraHamMu JEp)KAaBHOI BIIAJd Ta OpraHaMd MICIIEBOTO
CaMOBpsIJTyBaHHS I pO3pOOJICHHSI HAYKOBO OOIPYHTOBAHUX PEKOMEHJAIlN 1 B
MPOIIECI CBOEYACHOTO MPUUHSTTS PIlIEHb LI0J0 MOJIIMIIEHHS OXOPOHH 3€Melb, a
TaKOX J1a€ MOKJIMBICTh TPEH SIBISITH 10 3€MJICBIACHUKIB Ta 3€MJICKOPUCTYBAdiB

BUMOTH IIOAO YCYHEHHS MpPaBOMOPYIIEHb IIOAO 3a0pyJHEHHS, BHUCHAXKCHHS,
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NICYBaHHA 3eMelib. Y 3B’S3Ky 3 IIMM Ha 3aKOHOJABYOMY DPiBHI BCTaHOBIIOETHCS
TaKWi TOPSAOK TPOBEICHHS MOHITOPUHTY 3€MENIb SK BUKOHAHHS CIHCI[iaIbHUX
3HIMaHb 1 OOCTEXEHb 3€MEllb, BUABJICHHS HETaTUBHUX (DAKTOPIB, BIUIUB SIKUX
notpebye 3MIMCHEHHS KOHTPOJIO; OIlIHKA, TMPOTrHO3, 3amo0iraHHs BIUIMBY
HEraTUBHUX MPOIIECIB.

B 3anexHOCT1 BiJ NpU3HAUYEHHS MOHITOPUHT MOAUIAE€TbCA OyBa€e 3araibHUM,
ornepaTuBHUN Ta (HOHOBUH.

MOHITOPUHT TPYHTIBHA 3E€MJIIX CUIBCHKOTOCIIOAAPCHKOTO TMPU3HAYCHHS
POBOAUTECS MIHICTEPCTBOM arpapHoOi TOJITHKH Ta TPOJOBOJILCTBA YKpaiHU
BIZITIOBITHO /10 3aTBEP/XKEHOTO HUM TTOJIOKEHHS, 3aJI€KHO BiJl METH CITIOCTEPEKCHb
Ta CTYIICHS OXOIJICHHS TEPUTOPIN MPOBOIUTHCS TAKUH MOHITOPHHT 3€MEJTb:

- HaIliOHAJIBHUH — Ha BCIX 36MJIIX y MEKaxX TEpUTOPil YKpaiHu;

- perioHaJbHUN — Ha TEPUTOPIAX, IO XaPAKTEPU3YIOTHCS €AHICTIO (P13UKO-
reorpadiuHuX, €KOJOTTYHUX Ta EKOHOMIYHUX YMOB,;

- JIOKAJIbHUI — Ha OKPEMUX 3€MEIbHUX JUISHKAX Ta B OKPEMHUX YACTUHAX
(e1leMeHTapHUX CTPYKTYypax) JIaHAmaPTHO-EKOJOTTUHUX KOMIUIEKCIB.

3 oriany Ha OXOpPOHY SKICHOTO CTaHy 3€Melb CKJIaJ0BOI0 MOHITOPUHTY
3eMelIb € MOHITOPHUHT POJIOYOCTI TPYHTIB. MOHITOPUHT TPYHTIB Ha 3eMJISIX
CUTBCHKOTOCIIOAAPCHKOTO  MPU3HAYEHHS TPOBOAUTH MIHICTEPCTBO arpapHoi
MOJIITUKA Ta TPOJOBOJBCTBA YKpaiHM y B3aeMOJii 3 IHIIMMH BHUKOHABISIMHU, a
came: MiHICTepCTBOM €KOJIOTIi Ta MPUPOJHUX pecypciB Ykpainu, JlepkaBHUM
areHTCTBOM 3€MEJbHUX pPecypciB YKpaiHu, HAyKOBO-IOCTIIHHUMH YCTaHOBAMH
HartionanpHoi akagemii arpapHuX HayK YKpaiHH 3eMJICOXOPOHHOTO PO iTIO.

M. B. MozansoBa y mniapyunuky “IIpaBoBi 3acaaum MOHITOPHHTY
IpYHTIB”’[66]00IPYHTOBYE MOJ0KEHHS MPO T€, IO CYKYIHICTh €KOJIOrO-IPAaBOBHX 1
3€MENIbHO-TIPABOBUX HOPM, IO BIOPSAIKOBYIOTh OJHOPIIHY TPYMy CYCHUTBHHUX
BIIHOCHH, SIKi BHHUKAIOTH y 3B’S3Ky 13 IMPOBEJACHHSIM MOHITOPHHTY IPYHTIB, €
CaMOCTIMHMM €JEMEHTOM, [0 BXOJHWTh [0 CKJady IHCTUTYTY €KOJOT14HOIO
MOHITOPUHTY. TakuM YMHOM, CHUCTEMY MOHITOPUHTY TIPYHTIBHA 3EMJISIX
CUTHCHKOTOCITOTAPCHKOTO TPU3HAYCHHS CIIIJT PO3TIIANATH SK CKIAJOBY YaCTUHY

MOHITOPHUHTY 3€MeJlb Ta JEP>KaBHOT CUCTEMH MOHITOPUHTY JOBKIJLIIS.
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[Ipy wpoMy Il OTpUMaHHS KOMIUIEKCHOI iHQopMauii mpo 3MiHH Yy
KUIBKICHOMY ¥ $IKICHOMY CTaHlI HaBKOJIMIIIHHOTO MPHUPOJHOTO CEpeoBHUIIA
HEOOX1THO MOCHIAUTH EJIEMEHTH HaBKOJMIIHBOTO MPUPOJHOTO CEpPEIOBHUIA HE
JIILIE OKPEMO, a 1 y X B3a€EMO3B 3Ky [72].

Takox y BIAMOBIAHOCTI 70 [6], cmoco6aMu TPOBEACHHS MOHITOPUHTY Ha
3eMJIIX ~ CUIbCBKOTOCNMOJAPCHKOTO  MPU3HAYEHHS  BHU3HAHO  arpoXiMiuHy
NacropTU3allil0 3eMeJIbHOT AUISHKHU (TIoJis1) ¥ arpoxiMidyHe OOCTEXEHHS Ha IIe
Bkazye J[. O. Kapmrok y nucepraitii “Y 10CKOHAJICHHS YNPaBIIHHS 1HHOBAI[IHHUM
PO3BUTKOM MiANPUEMCTB JIbOHOTIEpepoOHOT1 ranmy3i” [67]. IIpore MoHITOpUHT
3eMelb Ta IPYHTOBOTO MOKPUBY Ma€ TMEBH1 HEJOMIKHU. Tak, 3a oliHKaMu (haxiBIIiB,
VYkpaina — ojHa 3 HebaraTboX Kpain €BponH, ska HE Ma€ MOHITOPUHIOBUX MEPEX i
cydacHOl iH(pOpMAIIHOT CHCTEeMH TIPO CTaH MPUPOJHUX PECypCiB, 30KpeMa
IPYHTOBOTO TOKPHUBY, 1 SK HACIIJIOK — HE ICHYE €IMHOI METOAMKH IMPOBEACHHS
CIIOCTEpEeXKeHb. BuUMoraM MOHITOPUHTY  BIATNOBIZA€  JIMIIE  arpoXiMidyHe
O0O0CTeXEHHSI 3€MeNIb CUIbCHKOTOCIOIAPChKOrO TMPU3HAUCHHA, SKE€ 3JIACHIOE
Mepeka perioHajJbHUX IIeHTpiB. 3a WOro pe3yibTaTaMu 3A1HCHIOETHCA
NacmopTu3allisi 3eMeNbHUX JUISHOK 3 BHJAAU€l0 arpoXiMiYHHUX MacHOpTiB
3azHavae/l. C. Jloopsk y crarti “Knacudikaiiist Ci1bCbKOTOCIIOAaPChKUX 3eMENb K
HAyKOBa IIEPeyMOBa ix ekojorodesneuynoro Bukopuctanus’” [68].

CucteMaTHYHUN 1 CHCTEMHHH MOHITOPUHT 3€MeJIb CUTBCHKOTOCTIONAPCHKOTO
MPU3HAYCHHS € OJIHMM 3 METOJIB BHUSBJICHHS TEHJICHINM NMHAMIKH 1 OIlIHKH
3eMJICKOPUCTYBaHHS, BKJIIOYa€E B cebe po3poOKy MPOMO3MUIA 1 3aXOMIB IIOA0
BEJICHHS JIEP)KaBHOTO 3E€MEIbHOTO KaaacTpy, MNPUUHATTA pillleHb Y Tpoieci
VIOpPaBIIHHS BUKOPUCTaHHSIM 3€MENbHUX pecypciB. Peamizaimiss KOMIUIEKCHUX
MPOrpaM MOAANBIIOTO PO3BUTKY 3€METbHUX BITHOCHH Y JIepXkKaBi Ta ii perioHax, 3
ypaxyBaHHSM pe3yJbTaTiB MOHITOPHHTY, CIPHUSATAME 3alpOBAKECHHIO PHUHKY
3eMellb Ta TMIIBUIICHHIO I1HBECTHUIIHHOT TPHUBAOIMBOCTI 3E€MIICKOPHCTYBAHHSI,
opraHizamii palioOHaJbHOTO BUKOPHUCTAHHS CUIbCHKOTOCIOJAPCHKUX 3€MEllb,
rapaHTyBaHHIO MPAB Ha 3eMJIIO, BU3HAYCHHIO MEPIIOYSPTOBUX 3aXO0(IB 3 OXOPOHH

3eMeJIb Ta 3eMJICYCTPOIO.
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MOHITOPUHT 3€MJIEKOPUCTYBAaHHSI — TaKi €IEMEHTH CTPYKTYpU 3€METbHHUX
VIilb K CTYIIHb PO30PAaHOCTI, BIACOTOK JICUCTOCTI, 3alOBIIHOCTI TEPUTOPIi,
€KOJIOTIYHA CTIHKICTh, (P1310JOTIYHUN Ta TOCHOJAPCHKUNA CTaH 3€MJIl, YPAKEHICTh
epo3ifiHUMH mpouecaMu (sIpyXHa ¥ MUIONIMHHA epo3id, Aedislis), TeXHOTCHHE
MIATOIUICHHS, 3CYyBHM, Cy(Qo3is JEecOBUX TMOpia, abpasis, KapcT, 3acCOJICHHS,
MpOCiAaHHs, TEPE3BOJIOKEHHS, 3a00J0UYCHHS, MIIKUCICHHS 3a3HAuYuWB y CBOIH
HAyKOBiM mpaii “ArpoekoJIOriYHUH MOHITOPUHT — OCHOBa 3a0€3MEeUCHHS
30aJIaHCOBaHOTO PO3BUTKY arpocdepu Binnnaunan” binsiebkuii I'. O. [69].

Came MOHITOPUHI 3€Mellb € IHHOBAI[IHHUM  IHCTPYMEHTOM IS
KOMILUIEKCHOTO aHai3y PO3BUTKY 3€MENbHUX BIAHOCHH Ta PO3POOKH MOIITHUYHUX
pilieHb y i rany3i MOHITOPUHT MPOBOJUTHCS HA PIBHI paloOHIB Ta MICT
obmacHoro mignopsakyBaHHs, MicT KwmeBa Ta CeBacromons. Ili mokasHUKH
CTOCYIOTBCSI TAKUX OCHOBHHX XapaKTEPUCTHK 3€MEIbHHX PECYpCiB Ta 3eMEIbHUX
BITHOCHH $IK HarOBHEHHs Jlep>KaBHOIO 3eMeNIbHOTO KajgacTpy Ta Peectpy npas Ha
HEpPyXOM€ MalHO, KUIBKOCTI Ta XapakTEPUCTHUKW TPAH3aKIM 13 3eMEIbHUMU
JUISTHKaMU, TIOIaTKy Ha 3€MITIO, CYIOBHX CTIOPiB, MpUBATU3AIlli Ta eKCIpomnpiarlii, a
TaKOXX PIBHOCTI y 3a0€3MeueHH] MpaB pI3HUX KaTeropid 3eMIJICBIACHUKIB Ta
3eMJICKOPHUCTYBaiB.

BpaxoByroun BuIleHaBeeHEe, Bi3HAYMMO, 10 0a30Ba i/1esl IHHOBAIIHHOTO
PO3BUTKY CUIbCHKOTOCTIOIAPCHKOTO 3€MJICKOPUCTYBAaHHS, SIKUW 3a0€3MeYUTh HOTO
KOHKYPEHTOCTIPOMO>KHICTh Ha BHYTPINIHHOMY 1 30BHIIIHIX PUHKAX, 3HAXOJHTH
CBO1 BIIOOpaXEHHA y TEPUTOpIaibHIA OpraHizailii TEpUTOpii, MO SBISE COOOIO
HEBIJ’€MHUN €JIEMEHT CHUCTEMH YIpaBiHHSA 3eMieKopucTyBaHHsIM. [Ipu mpomy
CTpaTeriyHUil TUIaH MOJEpHi3allii 3eMJIECKOPUCTYBaHHs, (OPMYBaHHS MOTO
KOHKYPEHTHHUX MepeBar JOCATA€TbCs 3aBASKUA THYYKOCTI YNPABIIHCHKUX PIIICHb
HIOZI0 CKJIAMy 1 CTPYKTYPH 3€MEJIbHHUX YTi/lb, CHCTEMHU CIBO3MiH, BIOPSAKYBAHHS
TEPUTOPIi CUTBCHKOTOCTIOIAPCHKUX YT11b, KOMILIEKCY 3aXO0/iB 3 OXOPOHH IPYHTIB 1

JTOBKIJUIS Ta 1H., III0 HE BUMAraTh 3aJIy4eHHS IHBECTUIIMHUX 3aCO01B.
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2.2 BuzHaueHHs 0C00JIMBOCTEN MPOBEeHHSI MOHITOPUHTY 3eMeJIb 3aJ1€5KHO
BiJ KiIacudikamii

BignosigHo mo crateir 18-20 [1], kokHa 3eMeNbHA IUISHKA HE3AIEKHO Bij
(dopMHU BIACHOCTI YM BHUKOPHCTAHHS Ma€ KOHKpPETHE IUIbOBE Mpu3HadeHHS [1].
Crartss 1 [14] 3rigHO 3 AKOIO — II€ € BUKOPHUCTaHHS 3€MEJIbHOI JUISHKH 3a
MPU3HAYCHHSIM, BHM3HAUYEHUM Ha MIACTaBl JOKYMEHTAIli 13 3eMJIEYCTpPOIO Yy
BCTAHOBJICHOMY 3aKOHOJAaBCTBOM Topsnky [14]. Takum 4YuHOM, IUIbOBE
NpU3HAYCHHS 3€MENbHOI AUISHKMA BU3HAYa€ TOW crnocid ii BUKOPUCTAHHSA, SKHM
BCTAHOBJICHO [UIs 1€l AUIAHKW. L{iThbOBE NIpH3HAYCHHS BCTAHOBIIIOETHCS B
000B’SI3KOBOMY TIOPSJIKY JUISI KOXKHOI 0€3 BHUHATKY 3€MEJIbHOI JUISHKH, IO
3a3Hayanoch 10 1 ciuns 2013 poky B JepKaBHHX aKTaxX Ha MPaBO BIIACHOCTI 4H
MOCTIMHOTO KOPUCTYBaHHS 3€MEJIbHOIO JIISHKO, a 3 yacy HaOpaHHS YMHHOCTI —
[15] ¢dikcyeTbest y CBigoOITBaX Ha MPaBO BJIACHOCTI, BUTATax 3 JlepikaBHOTO
PEECTPY pEUOBUX TMpaB HAa HEpyxoMe MaiHO abo JlepkaBHOro 3eMelbHOTO
kagactpy [15].

BinaecenHns 3eMenp 10 Ti€i 4M 1HIIOT KaTeropii 3rimHo 3 yactuHu 1 ctarTi 20
[1] 3mificHIOETBCS HaA TIACTaBl PIlIEHb OPraHiB JEp>KaBHOI BJIAJM Ta OpPraHiB
MICIIEBOTO CaMOBPSAyBaHHS BIJMOBIIHO 10 iX MOBHOBaXeHb. KojkHa KaTeropis
3eMelIb Ma€ Yy3arajibHEHEe IUIhbOBE IPHU3HAYEHHS, IO BHU3HAYaE crenudiky i
0COOJIMBOT'O TIPABOBOTO PESKUMY. MHOXHHHICTD IIIJICH BUKOPUCTAHHS 3€MEIbHUX
TUISTHOK, IO BXOATH JIO KOXKHOI Kareropii 3emeib, 3yMOBHJIA HEOOXITHICTH
BCTAHOBJICHHSI BU/IB IUJILOBOTO TPH3HAYEHHS MO KOXKHIA Kareropii 3eMens Ha
piBHi mpaBoBoro akra [60].JloninpHO 3a3HauMTH, MO 10 iH(OpMaIiitHOTO
3a0e3MeUeHHs] 3€MJICKOPUCTYBAaHHS Ta OXOPOHU 3€MeNb CIiJl BiTHECTH W
KJacugikaTop IIJILOBOI'O BUKOPUCTAaHHS 3eMelb. Tak, BimmoBigHO 10 [67], KOI Ta
[IThOBE TMPHU3HAYCHHS 3€MENbh 3aCTOCOBYIOTHCS Il 3a0e3medeHHs OOJiKy
3eMENIbHUX [IIJISHOK 32 BHJAAMH [UJTLOBOTO TMPU3HAYEHHA Yy JCPKaBHOMY
3eMeIbHOMY KaJacTpi.

C. B. IapanoBa y crarti “llutanua iHdopMaiiiiHoro 3a0e3nedyeHHs
3eMJICKOPUCTYBaHHs Ta oxopoHu 3emens” [70] 3a3Hauae, mo Knacudikaiis BuiB

I_[iJ'IBOBOFO MNPU3HAYCHHA 3CMCJIb, 3daCTOCOBYETLCA JII BUKOPHUCTAHHA OpraHaMH



26

Jep’KaBHOI BJaJM, OpPraHaMH MICLIEBOTO CaMOBPSAJYBaHHS, OpraHi3alisMH,
MNIANPUEMCTBAMY, YCTAHOBaMHU JUJIsi BEJEHHS OO0NiIKy 3emenb Ta (OpMYBaHHS
3BITHOCTI 13 3eMenbHUX pecypciB. Kpim 1poro, Knacudikanis BUAIB LLILOBOTO
MPU3HAYCHHS 3€MeJib BH3HAYA€ TMOJUT 3€Melh Ha OKpeMi BUJU L1UIBOBOTO
NpU3HAUCHHS 3€MENb, SKI XapaKTEepH3yIOThCS BIACHUM IPABOBHUM PEKHUMOM,
€KOCUCTeMHUMHU  (DYHKIIIMH, BHUJOM TOCHOAAPCHKOI  AISTIBHOCTI, THIAMH
3a0y10BH, TUTIAMH OCOOJIMBO I[IHHUX 00'€KTIB.

[apopmarist, 3700yTa 3a AOMOMOTOI0 MOHITOPUHTY 3€MElb, € IPABOBOIO
OCHOBOIO /i1 yXBaJeHHS HEOOXITHUX pIIIeHb JEPKaBHUMH OpraHaMy B raiysi
BUKOPHCTAHHS Ta OXOPOHHU 3eMelb. [HpopMaIllist mpo CTaH 3eMeTbHUX PECYpCIB Ta
iX BUKOpHCTaHHs, OTpMMaHa B TMPOIIECi BEJICHHS MOHITOPUHTY, HAKOMTUIYETHCS B
apxiBax 1 6aHKax JaHWX aBTOMAaTHU30BaHOI IHPOPMAIIHHOT CHCTEMH.

I'panoBcrka JI. M.ta Mopo3oBa O. C. y “TeopeTuko-METOAUYHUX 3acagax
PO3BUTKY €KOJIOTTYHOTO MOHITOPUHTY ClIbCHKOTOCIOAAPCHKUX 3€MeNb Y 30HI
3pomieHHs” [78]3a3HayaroTh, M0 Ha OCHOBI 3i0paHOi iH(oOpMaIli 1 pe3yabTaTiB
OILIIHIOBAaHHS CTaHY 3€MeJb CKJIaJal0ThCS ONEPaTUBHI 3BEICHHS, HAYKOBI TPOTHO3U
1 pexoMeHAallli, o0 MOJAIThCs O MICIEBUX OpraHiB JEpXKaBHOI BUKOHABYOI
BJIaJ¥, OPTaHIB MICIIE€BOI'0 Ta PETi0HAJIBLHOI'O CAMOBPSIYBaHHS, HIIUX JICPKABHUX
OpraHiB JIJIsi BXXHUTTSA 3aXOJIB II0J0 TIOTEPEDKCHHS 1 JIKBijgalii HacIiJIKiB
HETaTUBHHX IPOIIECIB TTOKA3aHO HA PUCYHKY 2.1.

Otpumani wmatepianu 00 €KTHBHO XapaKTepus3yroTh Gi3W4Hi, XIMIYHI,
010J10T1YH1 TTPOIIECH B JOBKLLII, PIB€Hb 3a0pYyIHEHHS IPYHTIB, IO J1a€ MOXKIIUBICTh
opraHam Jep>KaBHOTO YTPAaBIIHHSA CTaBUTH MEBHI BUMOTH JI0 3€MJICBIIACHUKIB Ta
3eMJICKOPUCTYBAYIB IOJI0 YCYHEHHS MPABOMOPYIICHb y Taly3l BUKOPUCTAHHS 1
OXOPOHHU 3€METIb.

KpiMm Toro, no 3aBmaHb MOHITOPUHTY 3€MeENb HajeXarh i1H(GOpMAaIliifHe
3a0e3NeyeHHs] BEJCHHS JIEP/KaBHOTO 3€MEIbHOTO KaJacTpy, 3€MJIEKOPHUCTYBaHHS,
3eMJICYCTPOIO, IEP’KaBHOTO KOHTPOJIIO 32 BUKOPUCTAHHSIM Ta OXOPOHOIO 3eMeJb, a

TaKOX 3a TOCIOIAPCHKOI0 AISTBHICTIO BIACHUKIB 3€MEIbHUX JIISHOK.
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A 4
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\ 4

Cy0’ekt

KonTpoms

Pucynok 2.1 — AnroputM oprasizairii Ta BeJICHHS MOHITOPUHTY 3eMeJTb

K. B. Cwmetanin B crarti “lHdopmaliiifHi TEXHOJOTI €KOJOTIYHOTO
MOHITOPUHTY 3€Mellb CLUIbCHKOTOCTIOapPChKOr0 MPU3HAUYEHHs® BKa3zye Ha Te, IO
MOHITOPUHT  3€MeJlb  CUILCHKOTOCIIOJAAPCHKOTO  MPU3HAYEHHS  31HCHIOETHCS
nuisixom [72]:

- aHAJTI3Y Ta y3araJlbHEHHS apxiBHOTO (0a30BOr0) OHIY TaHUX;

-TPYHTOBO-arpoXiMigyHOTO Ta €KOJOTO-MEJ10PAaTUBHOTO (CYLUIBHUX 1
BUOIPKOBHUX) 00CTEXEHb I'PYHTIB, arpoXiMi4HOT MacopTH3allil 3eMellb
CUTBCHKOTOCIIOAPCHKOTO PU3HAYCHHS;

- pyHKIIIOHYBaHHS MEPEXi CTAllIOHAPHUX TUISHOK Ta MOJBOBUX JIOCTIIB, HA
SKUX BEIyThCS CIEIiaJbHUN, KpU30BUN Ta HAYKOBUW MOHITOPHUHT 1
3a0€3MeuyI0ThCSI KOMIUIEKCHI OCTIKEHHSI, KOHTPOJIb 32 BIACTHBOCTSIMH,
PO3POOJICHHS MPOTHOCTUYHUX MOJIEJIEH Ta 3aXUCHUX TEXHOJIOTIH;

- BUKOPUCTAHHSA JAHWUX TUCTAHIIMHOTO 30HIyBaHHS Ta II00ATHHOI CHCTEMU
BU3HAYCHHSI MICII€3HAXOPKEHHS TOCHTIKYBaHUX JIITITHOK.

OCHOBHUMH METOJIaMH MOHITOPHHTY €:

- KOHTAaKTH1 METOJIH;

-IUCTaHIIMHI MeToAu (METOIU TUCTAHIIIMHOTO 30HIyBaHHS 3eMITl

aepoOTO3HIMAHHS, KOCMIYHE 3HIMAaHHS)
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KoHTakTHI METO/IU B 3a7I€AKHOCTI Bl OpMH BITOOPY IPOO MOALISIOTHCS Ha:

- py4Hi;

- MEXaHI130BaHi;

- aBTOMaTU30BaHI.

B pyuHux wmeronax mOpoOBOAMTHCS BIAOIp Mpod Ta OOCTABISIHHS 1X B
71a00paToPito JIJIsl MPOBEACHHS MOJANBIINX JOCTIKEHb.

B MexaHI30BaHMX MeETO/axX 3aCTOCOBYIOThCS MOOUIBHI TEXHIUHI 3acoOwu.
[Ticnsa BigOopy mpoOU HOCTaBIISIIOTH B J1aOOPATOPItO JIJIsi MPOBEICHHS MOAAIBIINX
JIOCJIIKEHD.

B aBTOMaTH30BaHUX METOJIaX 3aCTOCOBYIOTHCS MOOUTbHI TEXHIUHI 3aCO0U Ta
npuiaau KaptorpadgyBaHHs (1IHTEprpeTalis Ta IHTepIoJIALIs TaHUX).

['onoBHMMHU TiepeBaraMM KOHTAaKTHHX METOIB  CIIOCTECPEIKCHHS 32
00’€KTaMM HaBKOJMIIHBOTO CEPEeIOBUIA € OUIbII BHCOKA TOYHICTH BUMIPY
JOCJTJDKYBaHUX IMOKA3HUKIB y MOPIBHAHHI 3 JUCTAHIIIMHIMHU METOAaMHU.

Jlo apyroi rpynu BiTHOCSATHCS Pi3HI HE KOHTAKTHI METOJW BUMIPIB, B SKHX
BUKOPHUCTOBYIOTh ~ TIPWJIQJH, MPOCTOPOBO  BimjajdeHi Big  00'ekTiB, 10
JOCITIIKYIOThCS.

JIucTaHIIIMHUMH METOJIaMH MOHITOPUHTY €:

- aepooTo3HIMaHHsA (JTiTaku, OE3IMUTOTHI JiTaldbHI allapaTy Ta 1HIIE);

- KOCMI4Ha 3HIMaHHS (IITYYHI CYITyTHUKH 3eMJI1).

Sx mpaBuio, MpUIAAM AWCTAHIIIMHOTO 30HAYBaHHS 3€MJII CTaBIATH Ha
aBIaHOCISIX YW KOCMIYHHMX HOCISIX, XO4Yad, MOKJIMBO BHKOPHUCTOBYBATH 1HII BUAM
HOCIiB, Ha SKHUX Ii TPHJIAJA 3HAXOIATHCS Ha HE3HAYHUX BIJACTaHSAX BiJ 00'€KTiB,
0 JIOCTI/DKYIOTBCS, ajie MpU I[bOMY HE B TOBHIA Mipi BHAETHCS PO3KPHUTH
nepeBarn 'y Tabmuii 2.1 AUCTaHIIHHOTO 30HIYyBaHHS 3€MJII B TOPIBHSHHI 3
KOHTAaKTHUMH METOJaMH. ToMmy OUIbII TMEpPCNEeKTUBHE BHUKOPUCTAHHS IS
0a3zyBaHHS TPUIAAIB JUCTAHIIMHOTO 30HIYBaHHS a€POKOCMIYHUX, OCOOJIHMBO
KocMmiuHMX HociiB miakpecitoe J[. O.bapabam y crarri “llepeBaru 6e3miIoOTHUX
JMITaJbHUX anapaTiB MPU MPOBEJACHHI 3MOMKH I CTBOPEHHS BEJIIMKOMACIITA0OHUX

TororpadiyHUX TUIAHIB CUTBCHKUX HACEJICHUX MyHKTIB” [74].
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Tabmunsa 2.1
[lepeBaru MeTOJIB JUCTAHIIIITHOTO 30HYBaHHS 3€MEJb CLIbCHKOTOCIOAAPCHKOTO
MPU3HAYECHHS Ta BIANOBIIHI TMpeAMETH JOMOBHEHHA Ta YAOCKOHAJICHHS

TPaIULIMHUX IPYHTO3HABUMUX METO/IIB

IlepeBaru merToais
IIpeaMeT 10NOBHEHHS TA YAOCKOHAJICHHA
JTUCTAHIIHHOIO
TPAAMUiHHUX TPYHTO3HABYMX METOiB
30HAYBaHHS IPYHTIB

1) MOXKITMBICTh BU3HAYATH IPOCTOPOBY BapiabeNbHICTh

To4HiCTE Ta IPYHTOBMX IOKA3HUKIB Ta IX JMHAMIKY TOYHO 1
, . HENEepepBHO, B KOXKHIN TOUILl TEPUTOPII;
iHPOPMATHUBHICTH . : . :
2) Benuka iHGOPMATUBHICTH MaTepialiB Ta HE3HAYHI
BTpaTH 1H(pOopMallii mpu 00poOiii Ta kKapTorpadyBaHHi.
OrIALOBICTS 3MaTHICTH MaTepiajliB OXOIUTFOBATH BEJIUKI TEPUTOPIT 3
BUPOOHUYOIO TOUHICTIO.
3MaTHICTB IMIBUJIKO Ta CBOEYACHO NMPOBOAUTH BiAMOBIIHI
- 00CTEXEHHS TPYHTIB Ta MOXKJIMBICTh HAJIArOJI>KEHHS
OnepaTuBHICTD py a

MOTOYHUX CIIOCTEPEKEHDb 32 TUMH YU 1HITUMU
XapaKTEPUCTUKAMU TPYHTY.

HesanexxHicTh BinmoBigHo1 iHdopMaIllii BiJ yrmo1o0aHb
: JIITHUKA Ta MET IIEPBUHHO]T K4 (Ha BIAMIH

OO0’ eKTUBHICTD AOCTIATIRA “e OAYTIED of 0bpodi ( P

BiJl TPAIUIIIHHOT KapTH, SIKa € aBTOPCHKUM BUTBOPOM Ta

BMIiIITy€e B 001 CJTiI 0COOMCTOCTI aBTOpPA).

EKOHOMIYHA 3a01a1KeHHs 3HAYHUX KOIITIB (32 PaXyHOK 3MEHILIEHHS

, MIOJILOBOT'O TIEPIOy Ta YACTHHH JIA0OPATOPHO-
e(hEeKTUBHICTh , .
QHATITHYHUX POOIT).

HeBTpyuaHHs B TpyHTOBI oL . .
He pyitHiBHUI crioci0 300py rpyHTOBOI 1H(MOpMaIlii
npouecu
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[cHyIOTh Takl 0OMEKEHHS METOIB JUCTAHIINHOTO 30HAyBAHHS:

- HasBHICTh NIEBHOT YACTKH MOJIIB, 3aKPUTHUX POCIMHHICTIO HA MOMEHT
3HIMAHHSI;

- OaratodakTOpHICTH (OPMYBAHHS TUCTAHIIAHOTO 300paKEHHSI IPYHTIB,;

- IPIOPUTET EMITIPUYHUX POOOUUX MOJIENEH HAJl TEOPETUYHO-
y3arajJbHIOIOUYNMU;

- 0OMexxeHH Ha0Ip TPYHTOBUX MapaMeTpiB, K1 MOKYTh HAPIMYy
BU3HAYATHCS METOJaMHU JUCTAHIIHHOTO 30HIyBaHHS;

- MOXJIMBA HASIBHICTh TEXHIYHUX HIYMIB MPH TUCTAHIIHHOMY 3HIMAHHI,
MOJKJIMBICTh MPUCYTHOCTI XMapHOTO MOKPUBY Ta IHITUX aTMOC(EPHUX SIBUIIL, IO
MOXYTh 3aKPHBATH MTOBEPXHIO IPYHTY.

OTtxe, BUKOPHUCTAHHS CY4acCHUX 1HbOopMaIIITHIX TEXHOJIOT 1
JAUCTAHIIHHOTO 30HIYBAaHHS 3€MEIb JO03BOJISIE CBOEYACHO OTPUMATH JOCTOBIpHY
iHGOpPMAaILiI0 TTPO CTaH CUILCHKOTOCIOAAPCHKUX KYJIbTYp Ta 3€Melb Ha SIKUX BOHU
BUPOIIYIOTHCA, IPOBOJUTH X MOHITOPHHT.
2.3 3acTocyBaHHsI 0€3MiJIOTHUX JiTAJLHUX aNapaTiB /51 BUPilIEeHHS 3aBIaHb

MOHITOPHMHIY 3eMeJIb CUILCHKOTr0Cn0AapChKOro NpPU3HAYeHHS

3actocyBaHHs OE3MUTOTHUX JITATHHUX arapaTiB y CUILCHKOMY T'OCIOIAPCTBI
Ma€ BEJIMYE3HWN TOTEHINiaN 1 3 KOKHMM POKOM IHTEpeC JO MOro 3acTOCyBaHHS
3poctae. BukopuctaHHs O€3MUIOTHUX JITAJIBHUX alapariB y CLIBCBKOMY
TOCIIOAAPCTBI € IHHOBAIIEIO JJIs1 YKpaiH, OCKUIbKHA OE3MUIOTHI JiTallbHI anapaTH,
y TepIry 4Yepry, BUKOPUCTOBYBAJIW I BIWNCHKOBUX TOTPeO 1 TLIBKHA TICIS
BIICBKOBUX BHUIIPOOYBaHb TMOYAJOCA INMUPOKE 3aCTOCYBAaHHS B CUIBCBKOMY
rocriofapcti, ax nume B.I'.Muponenko y crarti “IlepcriekTuBM BUKOPUCTAHHS
OC3MUTOTHUX JIITAIBHUX amapariB y CUIBCBKOMY TocroaapcTBi Ykpainu” [75].
CydacHi O€3MUIOTHUKU OCHAIICHI MYJIbTHCICKTPAIBHUMH KaMepaMH, BHCOKA
AKICTb 300pa)K€HHS SKHX JI03BOJIIE 3 TOYHICTIO JIarHOCTYBAaTH JaTYMKaMU
npoOJieMH1 JAUISHKA CUIbCHKOTOCHOJIAPChKUX YTilb CHUCTEMaMU CYMYyTHUKOBOT
HaBIraiii, KOMIAaKTHUMH OOPTOBHUMH KOMII IOT€paMH, BOHU TaKOXX OOJIaJHaH1

3aco0aMu JUId BHECEHHS XIMIKATIB.
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besnuioTHi JiTanbHI anapaTd B CUIBCBKOMY TOCHOAApPCTBI  3AaTHI
BUPIIIYBAaTH TaKl 3aBIaHHS:

- OL[IHIOBaHHS XIMIYHOTO CKJIAly IPYHTY;

- OXOPOHY CLTBCHKOTOCIIOAAPCHKUX YTi/1b;

- POTHO3YBaHHS BPOKAHOCTI CUTCHKOTOCTIOIAPCHKUX KYIIBTYP;

-00NpUCKYBaHHS XIMIYHUMU MpenapaTamMu st 00poThOM 31 MIKITHUKAMHU Ta
XBOpOOaMu;

- OI[IHIOBAHHS 3POCTAHHS CUTBCHKOTOCIIOIAPCHKUX KYJIBTYD;

- OIIEPATUBHUI MOHITOPUHT CTaHY POCIIHH;

- OLIIHIOBAHHS 00CATY POOIT 1 KOHTPOJIb 32 iX BUKOHAHHAM JJIsI ONTUMAIbHO1
noOy10BY ipurallii i Mexioparii;

- imcrexxenns Normalized Difference Vegetation Index — nopmainizoBaHoro
BEreTaIlIfHOTO THIEKCY

- ISl TIOCTZIOBHOTO BHECEHHS 1OOPHBA;

- IHBEeHTapu3aIlli CUTbChKOTOCTIOIAPCHKUX YTi/lb;

- nooynoBu 3D-Mozeneit pepmMepchKoro rocrno1apcTaa.

3aBasiki  po3poOkaM amapatypu paJloKepyBaHHS aBiaMOEISIMH CTajo
MOXJIMBUM  TPOJOBXUTH  pOOOTH  HAJ  YJAOCKOHAICHHSM  O€3IMUIOTHHUKA
CUTBCBKOTOCIIOAAPChKOTO  Tpu3HaueHHsA.  Ilg  mamorabGaputHa — mudposa
OaratoyHKIlIOHAJbHA anlapaTypa Mpu3HaueHa JJisd KepyBaHHS MOJICIISIMU B MEXKax
BI3yalIbHOTO CHOCTEpeKeHHs. [IpUHIIMIIOBO HOBMM € Te, IO CHUCTEMa CcTaja
MPOTOPIIITHOI0, TOOTO BETWYMHA BIIXWJICHHS BaXKENIIB YIPABIIHHS Ha MyJIbTi
KEepyBaHHS BIIMOBIIAa€ BEIMUMHI BIAXUICHHS €JIEMEHTIB KepyBaHHS JliTakoM. Bara
O0pPTOBOT YACTUHU KOMIUIEKTY Pa30M 13 JPKEPEIOM KUBJICHHS CTAHOBUTH O1nis 1 Kr.

HaykoBumu criBpoOitTHukamu HarioHaasHOTO yHIBEPCUTETY OlopecypciB i
MPUPOAOKOPUCTYBaHHS YKpaiHum Ta HallioHanpbHOTO TEXHIYHOTO YHIBEPCHUTETY
“KuiBcbKkni ~ TONITEXHIYHMH  1HCTHUTYT  ~ YKpaiHM  Oylno  po3poOieHO
paziokepoBaHuil Oe3muIOTHUM JiTanbHUM amapat “A-17, Horo 300pakeHOHA

PUCYHKY 2.2.
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Pucynok 2.2 — be3ninoTHuii nitansHuit anapat “A-1"

besninoTHuit nitanpauit anapat “A-1" BIITHOCUTBCS 10 JIETKUX O€3MIIOTHUX
JTaTFHUX anapariB 3 MaKCUMAIIbHOIO 3JTITHOIO Macor — 5 kr. Maca miiboBOTO
HaBaHTaxeHHS — 1,5 xr. JIJ1sl MOKpaIleHHs TPaHCIIOPTYBaHHS Ha MiCIle BUKOHAHHS
pOOIT KOHCTPYKIIIS JliTaka BUKOHAHA — PO30IpHOIO, IEMOHTYIOThCSA Kpuia. 3amycK
JmiTaka BIAOyBaeTbCsd 3 Pykd. Ha O€3NMUTOTHUKY BCTAHOBJICHHH €IEKTPUIHUN
JIBUTYH TIOTYXHICTh, SIKOTO Jla€ MOXJIMBICTh CTapTyBaTH 03 MpHUKIaJaHHS
BEJIMKUX 3yCWJIb I Horo 3amycky. [locaaka mitaka 3/IHCHIOEThCS Ha TIOBEPXHIO
OJIA.

[Ipy BUKOHaHHI CLIbCBKOTOCIOJAPCHKUX POOIT 3a JOMOMOror aiarii
00po0OKa TOoiB BiIOYBAETHCSI OKPEMHUMH TapaseIbHUMU CMYyramH, IIUPUHA SKUX
BiANOBiAae 3axBaTy oOpoOku. OOpoOmoBaHa IUIOMA HE TIOBHHHA OYyTH 3
MPOITYCKaMH Ta MEPEKPUTTAMH. TOMY KOXHA TUIOINIA MOBUHHA OyTH po3MiueHa Ha
napajienbHl yYMOBHI JiHII BiICTaHh MDK SKHMH BIINOBiIa€ WIMPUHI 3aXBaTy
JiTanbHOro 3aco0y. Ajie YMOBHA JIiHIS Ha TOJI 1€ JIiHIS MK JBOMa OPIEHTUPaMHU,
AK1 6aUNTh MJIOT JIiTaKa.

IcHye nekimbka BHIIB OpIEHTHUPIB, $SKI MOXYTh BHUKOPHUCTOBYBATHCH
MiJIOTaMH JIITAaKiB: - TMPUPOJIHI OPIEHTUPH, - MTYYHI OPIEHTHPHU, - BUKOPUCTAHHS
CUTHAJIbHUKIB, - BAKOPUCTAHHS €JICKTPOHHUX CHCTEM YIIPaBIIiHHS.

[IpuponHuMu OpieHTHpPaMHM Ha TOJI MOXYTh OyTH JepeBa y MOCATKOBUX
HacaJKeHHsIX, a00 onopu JiHi# enekrponepenad. CxeMa pyxy JiTaka 3a 3aJJaHUMHU

OpIEHTUPAMU IPEICTaBICHA HA PUCYHKY 2.3.
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Pucynok 2.3 — Cxema pyxy JiiTaka 3a 3aJIJaHUMHU OPIEHTUPAMHU

JI1s1 miABUIIIEHHSI TOYHOCT1 BUKOHAHHS MPOJIBOTIB MO 0OpOOIIOBAHOMY MOJI1
BUKOPUCTOBYIOTh INTY4H1 OpieHTHpU. L{I Opi€eHTUPH BHUCTABISAIOTHCS HA KIHIAX
1oJisi 3 BIACTAHHIO MK HUMH PIBHOIO IIMPUHOKO 3aXBaTy 0OpOOIIIOBAHOT MOJIOCH.
HITy4Hi OpieHTUPHU MOXKYTh OYTH p13HOI PopMu Ta Matepiany. 3a JOMOMOTOI0 HUX
IiJOT BUBOJMTH JITaK Ha 3aJaHy oOpoOioBaHy AUITHKY. HemoiikoMm Takux
OpPIEHTUPIB € Te, IO Y MPOIEC] POCTY POCIHH iX MOTPIOHO MIAIAMATH BHUIIE, TAKOX
Uil OOpoOKM BeIMKHMX IUIONl TOTpiOHO 3aTpatuth Oarato dYacy Ha iX
BUTOTOBJICHHSI T4 YCTAaHOBKY. BHUKOPHUCTOBYIOTBCS I1I€ Takl MITY4YHI OPIEHTHUPH SIK
marepoBa CTpidka JOBXKHUHOW 2,5-4,5 M 13 3aKpilUICHUMHU Ha KIHIIX BaHTaKaMHU.
ITo xoxy miTaka MijIOT BUIYCKA€ CTPIUKH IO JIATAIOTh HA POCIMHM MapajeIbHUMHU
JIHISIMU K1 BKa3YIOTh HAIIPSIMOK HACTYITHOTO MPOJIBOTY JIITaKa.

OpHuM 13 BapiaHTIB OPIEHTHPIB HA TOJII € BUKOPHCTAHHS CHUTHAJIHHUKIB.
[epmr 3a Bce HEOOXITHO PO3TAIIOBYBATH CUTHAILHUKHN TaKUM YHHOM, 11100 1X OyI10
BUJIHO miioTaM. CUTHAJIBHUKY MIOBUHHI MaTH OJIAT UM MPAriopy, 1o0pe MOMITHI Ha
¢doni pocaurHOCTI. [Ipr 00poOIIi AOBrUX TOHIB BOHU MOBHHHI PO3TAIIOBYBATHCH
Ha JIeSKil BiACTaHI1 BiJ KiHIII IMOJIS 1 TOYMHATH MEPEXia A0 CIIIKYI0UOi MO3HIIii, K
TUTHKY JIITAaK BUWINOB HA 3aJIaHUN KypC MONBOTY. SIKIO TOHM 3aHAATO KOPOTKi 1
CUTHAJIbHUK HE BCTHUTA€ TEPEHTH Ha HACTYMHY IMO3HUIII0 TO B JaHI cUTyail
OJTHAM 3 METOJIOM € YCTaHOBKa IpanopiB. BoHU BKa3yIOTh MIJOTY HAMPSMOK PYXy
MOTIM MEPEeXOJsATh Ha MAUIAHKY IHIIOrO MPOJbOTY. AJie BUKOPHUCTAHHSI TaKOi
METOJMKH TaKOX MOXE 3aBakaTh Opak dacy. Tomy Kpaiie BHUKOPHUCTOBYBATH

METOJ] MapKyBaHHSI MEX I0JI0C, SIK 300pa’KeHO Ha PUCYHKY 2.4.
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13 m

Pucynok 2.4 — IlepemiltieHHs] CUTHAJIBHUKA JIJIsI OPIEHTUPY TUIOTY

B OCHOBHOMY CHUTHAJIbHUKH PO3TAlIOBYIOTHCS Ha BIJCTaHI MIWPUHU TOJOCH
Binm Mexi moms. [lepemimaTucs CUTHAJIBHUKH MOXYTh Ha HACTYITHY ITO3MIIiO
TUTBKMA TICIS TPOJBOTY HaJ HUMH JiTaka. [Ipy MapkyBaHHI TEpIIOl MOJIOCH
NEPIIUM OPIEHTUPOM IPHU KOKHOMY IPOJIOTI € TOYKA HA IMOJIOBHHI HUIAXY MIXK
MEXEI0 Ta CUTHAJBbHUKOM, IO 3MYIIYE YacTO MEPEBIPATH MPABUIBHICTh OI[IHKH
BificTani. [l 3abe3neueHHs 3aJ0BUILHOTO BHKOHAHHS CHTHAJIBHUKAMH POOOTH
ICHYIOTh Takl NpaBWIA,AK OJAr TOBUHEH OyTH KOHTPACTHOTO KOJbOPY YH
nodapOoBaHuii sickpaBoro (iryopeciieHTHOO (hapOoro, B 3al€KHOCTI BiJl YMOB
poOOTH; BHUKOPHCTOBYBATUCS KPOKOMIp JJIS TOJIETIICHHS IMMJIpPaxyHKY BiJCTaHI
MDK CYMDKHUMH TPOJbOTaMH, BUKOPHUCTOBYBATHUCS pasiocTtaHIlii. Ha manuii gac
po3po0JIeHI  €JICKTPOHHI CHCTEMH  HaBEJACHHS  HEBEIWMKUX  JITaKiB, SKI
32JI0BOJILHSIOTH CIIEIIU()IYHIM BUMOTaM JI0 CLIBCHKOTOCIIOAAPChKUX po0iT. Hikue
HaBeJICHI OCHOBHI IMIPUHIIMITH i1 IUX CUCTEM.

ABTOHOMHI €IIEKTPOHHI CHCTEeMH Ta I1HEpIliiiHI HaBIraliiiHi CHUCTEeMHU
SIBIISIIOTH 00010 3aco0M 3a0€e3meueH sl TOYHOT HaBiramii Yu HaBEeIEHHS, SIKI [[JIKOM
aBTOHOMHI, HE TTOTPEOYIOTh 3B’ 53Ky 3 PaJIOCTAHIIISIMU, Opi€HTaIlii Ha HEOECH] Tina
a0o 1HIII 30BHINIHI OpieHTHpH. LI crucTeMa ckIagaeThes 3 TPhOX aKCEIEPOMETPIB,
pPO3MIllIEHUX Ha ripomiargopMi Ta KOMI IOTEpa, SKUH HAa OCHOBI MOCTYMAKYHX
JAaHUX TIPO TPUCKOPEHHS BHJIA€ 3HAUCHHS IIBHIKOCTI Ta BH3HAYA€ IIBUAKICTH
B37I0BXK ocl akcenepoMmerpa. Lls iHdopMalliss mogaeTbcs HA MaHENIb YIPaBIIHHS.

AKcenepoMeTpy YCTAHOBIIEH1 Ha TipocTalulizaliiHy miaaTtdopmy, sika 130J10€ iX
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BiJl BIUTUBY CHJIM TSKIHHA Ta 3a0e3redye MOCTIHHY OpIEHTALII0 iX OCeil BIAHOCHO
MOBEPXHI 3eMJI1 HE3aJIEKHO Bl KyTa OpI€HTALli JiTaka. AJie 1HEpIiiHI CUCTEMH 3
TIPOCKOIIYHUM MPUCTPOEM HE MPUIIATHI ISl JIETKUX JIITAKIB.

Ha nanuii yac BenMKOro MOIIMPEHHS HJisi KEpPyBaHHs JiTakaMu HaOynu
MOJYJ1 CUCTEMHU aBTOMUIOTY HAa OCHOBI CYNyTHMKOBOI HaBirauii. Tak, sk B HamIl
pPO3pOOKH B3ATO 32 OCHOBY O€3MUIOTHUM JITAJIbHUM amapar, TO KEPYBaHHS HUM
MOXe OyTH 3A1MCHEHO TaKUMHU CIOCOOAMM,SIK JIUCTaHIIHHE Ta aBTOMAaTHUYHE.
[lepmnii cmocid Mae OOMEXKEHI MOXKJIMBOCTI 3a JaJbHICTIO KEpYBaHHS,
00yMOBJIEHI 0OMEKEHUMH MOXKJIMBOCTSIMU BI3YaJbHOTO CIOCTEpEKeHHs. pyruit
crocid — 1e oOJiaJlHaHHS JiTaka aBTOMUIOTOM, JO CKJIaay SIKOTO BXOJUTH
MajorabapuTHa iHepIiiHa HaBiraiiiiHa cucTeMa Ta mpuiiMay rio00anbHOI CUCTEMH

NO3UIIOHYBaHHS, cXeMy (YHKIIIOHYBaHHS 300pakKeHO HAa PUCYHKY 2.5.

Haxonurens Nerusix JauMsix
(onumn)

Pucynok 2.5 — ®dynkirioHansHa cxema 00pPTOBOTO KOMILUIEKTY

KoMmnekr € mnOBHO(QYHKIIOHAIBHHM aBTOMUJIOTOM 3 MOKJIUBOCTSIMU
MPOrpaMyBaHHs TOJIBOTY 3a 3aJlaHUM MapHIpyTOM Ha 3a7aHiii Bucoti. OCHOBHOIO
BiIMIHHICTIO 3aIIPOIMIOHOBAHO1 CHCTEMHU BiJ] aHAJIOTIB € HASBHICTh MaJIOrabapuTHOT
1HepIIiitHOT HaBiraiiHO1 cUCTEMH, B CKJIaai O0pTOBOro oOMagHaHHS 0E3MIIOTHOTO
JmiTaNnbHOTO amapary. HasBHICTH Takoi cuCTeMH 3a0e3leuye BEIWKY TOYHICTh
MJIOTYBaHHS 3 MOXKJIMBICTIO BUXOMY O€3MUIIOTHUKA B 3aJ]aHy TOYKY IIPOCTOPY 1 B
3a/laHUM Yac, a TaKoXK 3a0e3nevye BEJIUKY TOUHICTh MOJBOTY MO 3aJaHii JiHii, 110
HE MOXe 3a0e3leYnuTH BUKOPUCTAHHS TMpUiiMada TJIIOOAIBHOI CHUCTEMHU

MO3UI[IOHYBaHHS Pa3oM 3 KYpCOBHM Tipockomom. J[ns 3a0e3rnedeHHs 3aJaHoi
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BHUCOTH MOJBOTY TO BUKOPUCTOBYIOTH JJaH1 OapOBUCOTOMIpA, I100aNbHOI CUCTEMU
MO3UIIIOHYBaHHSI Ta IHEPUIMHUX JaTYMKIB 3a0e3neuye TOYHICTh MO BHUCOTI B
MNPSMOJIIHIMHOMY MOJILOTI Ha piBHI 1M. BpaxoByrouu mnpu 1iaHyBaHHI MOJBbOTY
JaHUX HUPPOBUX KapT penbedy MICIEBOCTI 103BOJIsI€ O€3MUIOTHUKY CIITyBaTH IO
JiHII 3 OrMHAHHAM pelbedy, YUM TrapaHTye O€3MeKy IMOJbOTYy Ta TOYHICTh
KepyBaHHs. TouyHe BHU3HAYEHHS MOAYJIS I1HEPUIHHOI HaBIraliiHOT CHUCTEMH
KypCcOBOi IMIBUAKOCTI O€3MUIOTHUKA JI03BOJUTH E€KOHOMHO J03yBaTH BUTpaTHI
Marepianu npu oOpoO1i MoIiB.

VY Bumagky BCTaHOBJIEHHA Ha OE3MUIOTHUKY MPUCTPOIO mepenadi
300pakeHHs (BlJ€OKamepa) MOMKJIMBOCTI JUCTAHIIITHOrO crnoco0y ympaBiliHHS
3HAYHO PO3IIMPIOIOTHCA 1 MOXKHA 3AIMCHIOBATU YHOPABJIIHHS O€3MIJIOTHUM
JTaNIbHUM anapaToMm 0e3 0e3MmocepeHhOr0 Bi3yalIbHOTO CIIOCTEPEHKEHHS 32 HUM.
J7ist moKpalieHHs Biie0300pakKeHHsI MOKe 3aCTOCOBYBATHChH Ha3eMHa CTaHIIs, SKa
3abe3reuye JUCTAHIIIHE YIPaBIiHHS 32 JAaHUMH MOJYJIS 1HEPLIMHOT HaBIraiiHo1
CUCTEMH, BCTAHOBJIEHOI Ha OE3MUIOTHUKY, SIKI BOHA IepeAae Ha 3eMIII0 IO
pamiokaHany. B 1mpoMy BuMaakKy O€3MUIOTHHM JITaJbHUM arapaT KepyeThes 3
MyJIbTa JAUCTAHIIIMHOTO yIpPaBJIiHHSA, a KOMIT FOTEp Ha3eMHOi CTaHIlii BimoOpaxkae

napameTpu MoJIbOTY Ha HaBITaIItHOMY JUCIUIET, 11€ 300paXXeHO Ha PUCYHKY 2.6.

Pucynok 2.6 — YrpaBiniHHs O€3MJIOTHUM JIITATBHUM anapaTrom 6e3
BI3yaJIbHOTO CIIOCTEPEKEHHS
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B mpomy BUNagky MiIOT MOXKE 3HAXOAUTHUCh HA BEJMKIA BiACTaHI Bil
KEPOBAHOTO JIiTaka Ta TMOBHICTIO CIOCTEpIraTd 3a MapamMeTpaMu MOJBOTY Ha
muctiei.  lle  nmae  MOXIMBICTH — 3a0€3MEUUTH  BHCOKOTOYHE  KEpyBaHHS
O€3MUIOTHUKOM 3 BpaxXyBaHHAM IPOTHO3Y BHUCOTH, MIBHIAKOCTI. CreliaibHe
nporpaMHe 3a0e3MeueHHs MiArOTOBKH JIITHOTO 3aBAaHHs 3a0e3nedye IUIaHyBaHHS
MOJILOTY 3 BpaxXyBaHHSM OCOOJIMBOCTEH KOHKPETHOIO JITAIHHOTO 3ac00y, pebedy
MICIICBOCTI Ta METH MOJIbOTY. TaKuM YHHOM YCTaHOBKA Ha OE3MIIOTHUKAX MOIYJIS
IHEepIiiiHOT HaBIralifHOT CUCTEMHU JO03BOJSIE BUPIIMIMTH 33Ja4y KEpyBaHHS 1
HaBiramii, sK B pPYYHOMY TaK i aBTOMAaTHYHOMY pPEKHMaX, MaKCUMaJIbHO
epeKTUBHO Ta OE3MEYHO BUKOPHCTOBYBATH JIITANBHMI amapar Ui BUPIMICHHS
PI3HUX 3aJ1a4 CUICHKOTO TOCIOAAPCTRA.

UkrSpec_Systems — ykpaincekuii (uarmMan y BHpillleHI 1 3aCTOCYBaHHI
Oe3MUIOTHUX JITAJIBHUX amapariB I1uiaHepHoro tumy PD-1 3 HOBiTHIM
oOJlaTHaHHIM 1 TeJIeBI3IMHUMHU KaMepaMu. be3mijoTHI JiTaabHI anapaTd MOXYTh
OyTH OCHaIlleHI MYJbTUCIIEKTPAJIbHUMHU KaMepamH, $Ki 3aCTOCOBYIOTHb IS
MOHITOPHHTY ITOKa3HUKIB POCIWH 13 3aCTOCYBaHHSM i1H(PAYEPBOHOTO CIICKTpa.
[loka3Huku, OTpUMaHi 3a JOMOMOIOI OJIMKHBOTO 1H(pauepBOHOrO CHEKTpa
JT03BOJISIFOTh BU3HAYNUTH 3MIHH POCIMHHOCTI 3aJI0BIO JIO TOTO, SIK BIJIMOBIIHI 3MiHU
IPOSIBIIATE ceOe y BUAUMOMY crekTpi, mumyTsh I'. M.IOH ta JI. B. Menuncekuii y
cTarti “3acTocyBaHHS OE3MUIOTHUX JITAIbHUX amapariB  y CUIbCBKOMY
rocrioapcti”’[76].

TakuM 4YMHOM, BUKOPUCTaHHS MaJlorabapuTHUX  OE3MUTOTHUKIB B
CUIbCBKOMY  TOCHOJApCTBI,  OOJaJHAHMX  3aco0aMHd  MOHITOPHHTY  Ta
MaJlorabapUTHAMH BHCIBHUMH CHCTEMaMH IIJIBHINYE SKICTh Ta TOYHICTh

BUKOHAHHS TEXHOJIOTIYHHUX OTIEPAIlil.
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PO3/LI 11l. BAKOHAHHS T'EOJIE3UYHUX POBIT, IUCTAHIIAHE
30HAYBAHHA 3EMJII
3.1 AnaJji3 XapaKTepuCTHK Ie0Je3HYHUX NPUIAJIB Ta 0e3nIOTHUX
JITAJBbHHUX anaparis

Jlns  aHamidy  XapakTepUCTUK  Oyjgo  0o0paHo  oOjagHaHHA, IO
BUKOPHUCTOBYBAJIOCS i/l Yac TOCIIIPKEHHS, a caMe:
anteHa Global Navigation Satellite System-nipuitmaua Topcon PG-S1,;
NOPTATUBHUMN MOJILOBUM KOMIT 10Tep (KOoHTposuiep) Topcon GRS-1;
kBazgpokonTep DJI Phantom 4 Professional.

Jlo mnopiBHsIbHUX Tabnuupe 3.1 Ta 3.2 BHEcCeHI Npuiaaud BUPOOHUIITBA
koMraHiit Spectra Precision, Leica, Topcon, Trimble, DJI, I'eockan. Jlani B3sTO 3
o¢inirinoi cTopinku kommnanii DJI[82].

[Io crocyeThCs Yacy XOJIOAHOTO 3aXBaTy MEPIIOi TOUYKH, TO HAWKOPOTIIHH
yac — Trimble Juno (30 cexynn), a makcumanbhuuii — Leica Zeno 5 (120 cexyHn).
[Hmi nBa mnpunaau mnoka3yroTh pesynbTaT 'y 60 cexynn. Illo crocyerbes
oTeparifHoi CUCTEMH, TO YCI, 32 BHHATKOM Zeno 5, BUKOPUCTOBYIOTh Windows
Mobile 6. Zeno 5 BukopucroBye Windows CE, mio 3acrapina. BiH Takox He
HiATPUMYE 3aBaHTAKEHHS JJAaHUX Ha BUITAJICHUHN CEpBED.

SKI10 MOPIBHIOBATH aKyMYJISITOPH, TO TUILKK Topcon TpuMae 3apsij Juiie 5
rOJMH, a 1HII — 8 ToauH. JIOCUTh Baromo, SIKIIO BpaxyBaTH, IO MPOAYKTHBHUN
poOounii neHp 3aiiMae 6-8 TolIWH, 3 ypaxyBaHHSAM ILUISXY 1 TPAHCIIOPTYBaHHS B
palioHH 3 YCKIJIATHEHUM JTOCTYIIOM.

o crocyeTbcs MIAKIIOYEHHS, TO Kpalle OCHAIIeHWH Zeno 5, sKui
miATpUMYyeE sIK ctapi kabeni, Tak i B sskocti kaptu — Global System for Mobile as
MIIKITFOYCHHS 10 [HTepHeTY.

[3 Toukm 30py TOYHOCTI HaWKkpamli mokazHuku B MobileMapper, skuit
MPOTIOHY€E CYOMETPUYHY TOYHICTh 0€3 MOJaibIIoi 0OpOOKH Ta CAaHTHUMETPOBY 3
noAanbior oopodkoro 1 sport Real Time Kinematic 1o minimerpa. He3Baxkaroum
Ha Te, mo Topcon minTpumye Ouibiie (72) KaHamiB, ajie HE BIIOMO YU
3a0e3Meuy0Th BOHH BUCOKY TOUHICTb.

Ta0omus 3.1
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[TopiBHsHHS xapakTepuctuk Global Navigation Satellite System-npuiimauis

XapakTepucTuka IMoxa3HukH
Spectra Precision . )
Monesn . Leica Zeno 15 Topcon GRS-1 Trimble Juno 3B
MobileMapper 100
Bara, kr 0,62 0,99 0,77 0,24
KinbkicTh
45 14 72 12

KaHaJiB, T

inTpumMka cuctem

Global Positioning

System, ['mobansHa

Global Positioning

System, I'mobayibHa

Global Positioning

System+, ['mobanpHa

Global Positioning

CYNYTHHKOBOI Hasiramiiina Hagirauiiina Hagiramiiina
HaBiramii CynyTHHKOBa CynyTHHMKOBa CynyTHHMKOBa System
Cucrema Cucrema Cucrema
y pexxumi Real Time
Kinematic
(ru1an)0,0010 +
0,001 /1000 )
mdepeHtiiine (Ip1 BUKOpHCTAHHI 1-3 (micnst xorosol

TouHicTb, M

Big 0,01 10 0,30 B

Real Time Kinematic

3uimManas — 0,4,
cTaTUYHA 3HIMaHHS —

0,01 (i3 30BHILIHBOIO

30BHIIIHBO] aHTEHU
Topcon PG-S1)

y pexumi Real Time

IOCTOOPOOKH)
2-5 (Satellite Based

Augmentation

) ) System B
aHTEHOI0) Kinematic (Bucora) )
peanpHOMY Yaci)
0,015 + 0,001/ 1000
(pu BUKOpUCTaHHI
30BHIIIHBOT aHTEHH
Topcon PG-S1)
Yac podoru, rox o 8 8-9 HE MeHlIe 5 10

Pexxumu

BUMIpIOBaHb

Cratnunuii, Post
Processing
Kinematic, Real
Time Kinematic,
Differential Global

Positioning System

Cratnunuii, Post
Processing
Kinematic, Real
Time Kinematic,
Differential Global
Positioning System

Cratnunuii, Post
Processing
Kinematic, Real
Time Kinematic,
Differential Global
Positioning System

Cratnunuii, Post
Processing
Kinematic,

Differential Global

Positioning System

Hiana3on podounx

Temmnepatyp, °C

Big —20 mo +60

Bix —30 mo +60

Bix —20 mo +50

10 +60

Ho xommekty SpectraMobileMapper 100 Bxoguth koHTposnep Ashtech

MobileMapper 100, a y xommuekramito 3 Leica Zeno 15 — xontponep LEICA

CS15 GIS, y KOMIUIEKT 3 MOPTATUBHUM MOJHLOBUM KOMIT FOTEPOM (KOHTPOJIIIEPOM )

Topcon GRS-1, BxoauTts 30BHINTHS aHTeHa Topcon PG-S1.

TabOnuis 3.2
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[TopiBHsHHS xapakTepucTuk kBajgpokontepa DJI Phantom 4 Professional Ta

0e3MUI0THOTO JiTabHOro anapata ['eockan 101

XapakTrepucruka IHoxa3Huku
KBanpokontep DIJI be3ninoTHU TiTaTbHUM
Mopeanb )
Phantom 4 Professional amapat ['eockan 101
Bara, kr 1,388 3,100
MakcumaJjibHa BUAKICTH
20 36

MoJIbOTY, M/C
MaxkcumMaJbHU# Yac

1800 3600
NOJILOTY, C
Jiana3on podounx ' .

B1x 0 mo +40 B1x —20 no +40

Temmeparyp, °C

XapakTepucTUKHU 3HIMAJIBHOI KaMepH

Monenab - Sony Alpha A5000
Jliana3oH KOJIMBAaHHS .
Bix —90 o + 30 -
nmiaBicy mpu HaxuJi, ©
Po3ainbHa 3p0aTHiCTH, M 20 20,4
Kyt orasiny, ° 84 R

dDoKkycHA Bigjgaib, M

0,024 (0,035 B

CKBIBaJICHT1)

0,024 (0,035 B

CKBIBaJICHT1)

3uimanus B Topcon GRS-1 BuKOHY€ETBCS 3a TommomMoror mporpamu Topcon

TopSURV, mo mnpuszHaueHa [Jjs TMOJHOBHX POOIT pa3oM 3 KOHTPOJIEpaMHU.

@DyHKITIOHAIBHI MOXJIMBOCTI MPOTpaMU 3aCHOBaHI Ha TpHHIMNI MomaymiB TS,

Robotic, Global Positioning System +, Geographic Information System Toro.

Omxe kpame ooupatu cepea SpectraMobileMapper 100 Ta TopconGRS-1.

[TopiBHIOIOYUM HA3eMHHUHA METOJ] BHMIPIOBaHb 3 METOJIOM JIUCTAHIIHHOTO

30HJIyBaHHS 3€MJII MOXHA MPUITH 0 BUCHOBKY, 110 KpauluM 13 BapiaHTIB Oyje

KOMOIHOBaHUM METOJ] Ha OCHOBI JIBOX BHUIIIEBKa3aHUX. Jlayii po3KpUTO mepeBaru

KO>KHOT'O 3 METO/IIB.




41

3.2. HazeMmHuii MeTO/ reoie3uYHUX BUMIPIOBAHD

Cepen momMpeHNX Cy4aCHUX METOJIIB HA3eMHUX I'€0/Ie3UYHUX BUMIPIOBaHb
HAHOUTBIIIO TMOMYJSPHICTIO KOPUCTYIOTBCS TaXxCOMETPHYHE 3HIMAHHSI Ta
3”HiMaHHs 3a qonomororo Global Navigation Satellite System-o0nagHaHHs.

Crnin 3ayBaKUTH, IO y MPAKTUYHIA 4YaCTUHM I1i€l poOOTH PO3TISIAETHCS
Global Navigation Satellite System-o06naananus y mapi 3 kBaapokontepom. Came
Global Navigation Satellite System-o0nanHaHHs Mae iepeBaru HaJi €JICKTPOHHUMHU
TaxeoMeTpaMHu JIsl 3HIMAHHS Ha BIIKPUTHX MICIIEBOCTSX Ta 3 BEJIUKUMHM TUIOIIAMHU
(6inbie 50000 m?).

Cepen 6aratbox METOJIB TakuX sk ctaTuuHuil, Post Processing Kinematic,
Real Time Kinematic, Differential Global Positioning System po3srasgaeTbest
MeToJ BU3HadYeHHs koopauHaT B pexxkumi Real Time Kinematic, sx HaWOLIbII
IIPOAYKTUBHUM.

CyTh 1BOTO peXUMY BHU3HAUYCHHA KOOPJAWHAT TIOJIATa€ B TOMY, IO
mudepenmiiiai Global Navigation Satellite System mnomnpaBku nepemaroTbest 3
0a3zoBoi craniii Ha posepHuit Global Navigation Satellite System mnpuiimau
KaHaJIOM 0€37pOTOBOI0 3B’ 513Ky caMe ITi/1 4ac 3HIMaHHs, a HEe 00pOOISIOTHCS MICIIsI
Global Navigation Satellite System cmocTtepekenb kamepanbHo. Lle mae 3mory
onepatopy poBepHoro Global Navigation Satellite System npuiiMaua oTpumartu
KOOPJIMHATH y pPeaJbHOMY Yaci.

OcnogHi niepeBaru pexxumy Real Time Kinematic:

- BHU3HAYCHHS KOOPJIWHAT MOXJIMBE IO YyCiii 30HI MOKPHUTTS MOOUIBHOT
Mepexi, ae € Global System for Mobile/General Packet Radio Service curnan i B
MICIISIX 3 MOXJIMBICTIO ITIIKITIOYEHHS O MEPEKi IHTEpHET 3a JOMOMOTO0 1HIHUX
KaHaJIiB 3B'A3KY;

- MOXIJIUBICTb poOoTH B Oyab-sKiii HEOOXiAHIN cHUcTeMi KOOpIAWHAT
Oe3rmocepeIHbO;

- KOHTPOJIb TOYHOCT1 B PEXKUM1 OHJIAMH M1J] YaC BUKOHAHHSI BUMIPIOBAaHb;

- CKOpDOYEHHS BHUTpaT Ha YCTaTKyBaHHS (s poOOTH He NOTpiOHO
BCTAHOBJIFOBATH 0a30B1 MpuiiMayl Ha MYHKTaX 3 BIIOMUMH KOOPAUHATAMU, TOCUTh

OJIHOTO KOMILJIEKTY POBEPHOTO MpUiiMaya);
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- CKOPOUYEHHS BUTpAT HA TPAHCIOPT 1 mepcoHan (MOXKIJIMBICTh MPOBEACHHS
poOOTH OJHUM ONEPATOPOM);

- 30UIbIIIEHHS MPOAYKTUBHOCTI mpaili, 00 4Yac ajis BU3HAYCHHS OJIHOTO
OTIO3HAKY CKJIaJIa€ KiJlbKa CEKyH]I;

- npu poboti B pexumi Real Time Kinematic, Hemae HEOOXITHOCTI
BUKOHYBaTH MOCTOOPOOKY 6a30BUX JiHII a00 BPIBHOBAKEHHS MEPEXKI;

- MOXJIMBICTh BUKOPUCTAHHS JIOAATKOBUX CEPBICIB — MOCTOOpPOOKAa CHUpHUX
nanux Receiver Independent Exchange Format, BuKopHCTaHHS 3TreHEpOBaHO1
BIpTYyalibHOi 0a30BOi cTaHWIi Mpu MocToOpoOIl KiHEeMaTWUYyHUX BUMIpiB Virtual
Reference Station, aBromaTuuHa oOpoOka AaHUX 1 OIL[IHKA TOYHOCTI Ha cepBepi
mepexi (Auto Post Processing, Quality Control);

- JOCTYIHICTh JaHUX JBAALATh YOTUPU TOJUHM Ha 100y, CiM JHIB Ha
THKJICHB;

- MOXUIMBICTH KoMIuiekcHoro BukopuctanHs Global Navigation Satellite
System mepexi.

3yCTpivaloThCsl BUIIAJIKK, KOJIM IIPU BU3HAUEHHI KOOPJIMHAT B pexuMi Real
Time Kinematic 6e31poToBHii 3B’ S130K 3 TO1, UM 1HIIIOT IPUUYUHH, HEJOCTYITHUHN TSI
JaHO1 TepuTOopii poOIT, TOAI BHU3HAYCHHS KOOPJIWHAT IPOBOAUTHCI B PEXKHUMI
CTaTHKHU, 3 Tonanbiiol oOpoOkoro manux Global Navigation Satellite System
CIIOCTEPE)KEHBb 3a JIOIMIOMOT'OI0 CIEIiali30BaHOTO MPOTPAMHOr0 3a0e3MEeUYCHHS, B
KaMepaabHUX YMOBaX.

3.3. MeToa aAucTaHIiH{HOT0 30H1YBAHHS 3eMJIi

JlucTaHiliiiHe 30HIyBaHHS 3€MJIl JO3BOJSE€ OTPUMYBATH TIPOCTOPOBY 1
HEMPOCTOPOBY 1H(MOpMaIlito Mpo 00'ekT abo SBHUIIE 32 JOTIOMOTOI0 PEECTPYIOYOTO
MpUiIaay, PO3TAIIOBAHOTO HAa BIACTaHI BiJg 00'€kTa, MO HA 3€MHIN MOBEPXHI.
[cHYIOTh Taki METOIM AWCTAHIIIMHOTO 30HIyBaHHS 3e€MJIi K KOCMIYHE 3HIMaHHS,
aepo(OoTO3HIMAaHHA, B TOMY YHCJl 3a BHJIaMH - paaioJjoKaIliiHe, CKaHEepHE 1
TEIUTOBE 3HIMaHHs. [77].

CbOroiHi aKTUBHO PO3BUBAETHCA A€POPOTO3HIMAHHS 3 JIETKUX JITAIBHUX
anapaTiB 3 JUCTAHI[IMHUM YHOPABIIHHAM. 3HIMAHHS OE€3MUIOTHUMH JITaTbHUMHU

anapataMud HaOyja IMIMPOKOTO 3aCTOCYBAHHS B 00JIACTI 1HXKEHEPHO-TEONE3UYHUX
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BUINYKYBaHb 1 TomorpagiyHux 3HIMaHb. IlepeBara MeTody  3HIMaHHSA
OE3MUIOTHUMH JITAIBHUMHM amnapaTaMd IHepell KOCMIYHOI Ta KJIACHYHOI
aepoOTO3HIMAHHIM CKJIA/IA€THCS B:

- 0e3neyHOMY BHUKOPUCTaHHI OOJaJHAHHS, JIETKOMY TpPaHCIOPTYBAaHHI,
B1JICYTHOCTI MUJIOTA 1 3J1ITHO-TIOCAIOYHUX CMYT;

- OTPUMAaHH1 SIKICHUX 3HIMKIB 3 BHCOKMM HPOCTOPOBUM PO3LIUPEHHSIM 1
BIJICYTHICTIO aTMOC(EPHHUX CIIOTBOPEHb;

- MOXJIMBOCTI MEPCIEKTUBHOTO 3HIMAHHA (IT17] KyTOM JI0 TOPU30HTY);

- MOXKJIMBOCTI TAHOPAMHOTO 3HIMaHHS;

- Y BHCOKii IPOAYKTHBHOCTI Tpalli 3a paxXyHOK ONEPATHBHOTO OTPHUMAaHHS
TaHHX.

KopuctyBannss 0e3nUIOTHUMH JITAIBHUMH amnapaTaMd B Oprasizaiii
3HIMAJIBHUX POOIT BKIIIOYA€E 3 eTanu:

- BUOip Ha MICIIEBOCTI pO3Mi3HABaJbHUX 3HAKIB 1 iX MPHUB'SA3Ka /10 IMyHKTIB
JIEp’)KaBHOI T€O0JIe3MYHOT MEpPEXi, [0 BIUIMBAIOTh HA TOYHICTh pE3yJIbTATIB
3HIMAaHHS;

- 3HIMaHHS AUISHKA MICIIEBOCTI MPOBOJUTHCA aBTOMAaTUYHO, Maibke Oe3
ydacTi oreparopa, Mo 3aJaHOMy MapIIpyTy 3 TEPEKPUTTAM KaJapiB 1 BHCOTOIO
NOJILOTY 3a3HAYEHUX B IMapaMeTpax MojiaboTy;

- KaMmepalibHa 00poOKa pe3yNbTaTiB 3HIMAHHS TMOJATrae B 00'€THaHHI BCIX
doTtorpadiii 3a JOMOMOTOIO CIENIATLHOTO MTPOTPaAMHOTO 3a0€3MeUeHHS.

B pesynbraTi 3HIMaHHS CKJIAa€ThCA OPTO(OTOIUIAH BUCOKOT PO3AUTBHOL
3IaTHOCTI Ta TpUBUMIipHA LKU(poOBa MOAETb Y BUIIISAAI MUTBHOTO XMapu TOYOK.
KianeBum mpogykrom oOpoOku € mudpoBuii Tomorpadiunuii miaH 1 1mudposa
MOJIETb PEIIbEDY.

3.4. MoHiTOpPUHT cTaHy NOCIBiB

MOHITOpUHT CTaHy TOCIBIB — TOJIOBHE Jxkepeno iHdopmalii mpo ix
CXOXICTh, @ TAKOXK MPO HASIBHICTH OYyp'saHIB, XBOPOO Ta IHIIUX MpoOJieM Ha MOJI.
MOHITOPUHT [103BOJISIE CBO€YACHO BUSIBUTH BIAXWIEHHS B POCTI 1 PO3BUTKY

POCJIMH, BUBHAYUTH 1X MPUYUHU 1 OPUIAHATH ONEPATUBHI YIPABIIHCHKI PIIICHHS.
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MoHiTOpuHI — TpyaoMICTKMIl mporec. Bin Bumarae Oarato wacy. Lle
CTOCYETBCS 1 BEIMKHUX TMOJIB, 1 MaJEHbKUX AUISHOK, PO3KHUIAHUX IO TEPUTOPIi
KUIBKOX CUIbCHKHUX pajl.

VY Kpamomy BUNAJKYy arpOHOM MOBMHEH BHUDKIKATH Ha MOJE 1 OIIAAaTH
MOCIBY HIOJIHA. 32 MOJIOJUMH CXOJaMU 3aBXKJIM MOXHA MPOUTHUCS Braub moss. Ase
SIKIIO TOCIBH 3pili — OCOOJIMBO HE 30pieHTyemics. PociuHu MOXYTh BUPOCTU 0
JIBOX METPIB y BUCOTY 1 Bulle. Lle 3HaUHO yCKIagHIOE aHai3 MOCIBIB.

[Ipu oOcTexkeHH1 «HOramMu» BaXKKO MOOAYUTH MOBHY KapTHUHY HAa BChOMY
noJii. A BIICYTHICTb 1H(pOpMAIIITl — 11e MOTEHI[1H1 30UTKH.

Crorosani icHye 6arato croco0iB MOHITOPUHTY TOCIBIB TMPOTSITOM CE30HY.
Cepen HMX — 3aCTOCYBaHHSI CYNMyTHHUKIB 1 JIPOHIB, JIUCTOBA JI1arHOCTHKA, aHaJi3
npoo IPyHTY.

Y mpoMy wMmarepiagi MM TO3HAHOMHUMO Bac 13 BUKOPHUCTaHHSIM
OaraTopyHKITIOHATbHUX 1 HAWOUIBII JOCTYNHUX IHCTpyMeHTiB. KoHkpeTHO — 3
IpOHAMU 1 CYNYTHUKaMH, 3aCTOCYBaHHS SKHX OChb YK€ KIUIbKa pOKIB
PEBOITIOIIHHUM YUHOM 3MIHIO€ BUTJIS]] CUTLCHKOTO TOCIIOAApCTBA.

Sxi pe3ynbTaTi MOKHA OTPUMATH 32 JOTIOMOTOIO CYITYTHHUKIB 1 IPOHIB?

5 re ‘.' %
F 4 = a
\i}/ Lt
CYNYTHUK CYNYTHUK APOH
(10m - 250Mm) (60 cm - 1.5m)
PeasibHa n/owwa nons, Horo penbed X X
CTaH noss, HasgBHICTb KaJlloXK, COJIOHYaKIB, x
niaTonneHs, 3a60104yBaHHSA
[nowa BUKOHaHUX TEXHOMOTYHMX onepaLin x )(
AKicTb BUKOHaHMX onepaLiii X ) ¢
CtaH i AMHaMika BereTauii Ha OCHOBI
iHaekcy NDVI
HasBHicTk Ha noni 6yp'aHis x x
smartfarming.ua =

Pucynok3.1. CynyTHUKOBUI MOHITOPUHT
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CyTb Takoro MOHITOPUHTY — aHaJli3 CTaHy MOCIBIB 3a pe3yjbTaTaMH 3HIMKIB
cynyTHuka. [IpoiniTaroud HaJa MEBHOIO TEPUTOPIEIO 1 pOOJISIYM 3HIMKH BHCOKOT
PO3AUIBHOI 31aTHOCTI, CYITYTHUK (piKCye MOTPIOH1 HAM AUISHKH MOJIS.

OtpumaHi 3HIMKH € JHKEpeJoM OINEepaTUBHOI 1H(popMalii Mpo MOCIiBH, a
cHelianbHl CHEKTpalbHI KaMepu JO3BOJISIIOTH PO3PaxXyBaTH BereTaliiiHi 1HIEKCH
(NDVI, NDRI, RVI Ta in.).

Haii6inpil monynsipHUM B POCIMHHMIITBI BBaXkaeTbcs 1HAekc NDVI —
«HopmanizoBanuii Biqanocuuii Ingexc PocauuHocTi». [pyHTYIOUKCH HA JaHUX PO
aKTUBHICTH 0lOMacu, I1HJAEKC 3aCTOCOBYETbCA TMPU OIIHIIl CTaHy TIOCIBIB B
KOHKPETHUH MOMEHT 4yacy abo B JUHAMIIII.

3eneHl pocauHU B Ipoleci (OTOCUHTE3Y MOITIUHAIOTh OCHOBHY YacTHHY
BUJIUIMOTO  CBITJIOBOTO  CIEKTPY 1  BigoOpakaloTh  XBWJIl  OJIMDKHBOTO
iH(ppauepBoHOro. TakuM unHOM po3paxoByeTbess NDVI iHAeKke — pi3HUIIS 3HAYCHD
YEepBOHOI'0 Ta ONMKHBOTO I1H(PPAYEPBOHOTO CIEKTpPa, PO3JAUIEHa Ha iX CyMy.

XapakTepu3youu MIbHICTh pocauHHOCT], NDVI Bkasye Ha Ti IUISHKY MO, SIKi

noTpeOyroTh NiepeciBanHs, BHeceHHs 33P Ta n1o6pus.

Pucynok 3.2 CynytHukoBuii 3HiMOoK Sentinel-2. Macus mosiiB rocrnoapcTsa
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[Ilo oTpuMye KOpUCTYyBad CEpBICIB CYIYTHUKOBOIO MOHITOPUHTY Ha
MpaKkTUIl?

["'0n0BHI NPOAYKTH — KapTH CTaHy MOCIBIB, po3paxoBaHi Ha migctaBi NDVI
IHAEGKCY, a TaKOXX KapTH MNPOAYKTUBHOCTI. BOHM HEOOXimH1 sl OTpUMAaHHS
CNEKTPOHHUX  KapT-3aBAaHb 1  BIPOBAXKEHHS  IHCTPYMEHTIB  TOYHOTO
3emiIepo0CTBa.

3a octanni 20 pokiB Ha opOITy OyJI0 BUBEAEHO JIy:Ke 0araTo CymyTHHKIB JJIs
MPOBEJICHHS 3HOMKHU MOBEpXHI 3eMJiii. BoHM MatoTh pi3Hi mapaMeTpu — MOYMHAIOUU
BiJ] MEPIOAMYHOCTI MPOXOIKEHHSI HAJl KOHKPETHOIO 00J1aCTIO 3eMJll, 1 3aKIHYYIOUH
CHEKTPOM 3HOMKHU KaMmepu U pO3AUIbHOIO 3AaTHICTIO 3HIMKIB.

['onoBHUMEU 0COOIMBOCTSAMHU, TIPO SIKI MOTPIOHO 3HATH KOPUCTYBAYEBI, SIKUN

o0Oupae CymyTHHUK SIK IHCTPYMEHT JJI1 arpOMOHITOPUHTY, €:

. IIPOCTOPOBA PO3AUIbHA 31aTHICTH;
o MMEP10ANUYIHICTE 3UOMKH;
o BapTICTh.
P - s
SENTINEL-2 LANDSAT 8 MODIS
MpocToposa 10m 30m 250 - 1000 M
po3ginbHa 34aTHICTb Ha nikcens Ha nikcenb Ha nikcenb
Lopionnah 5 aHiB 8 pnis 1 geHb
PeTpocnekTUBHICTb 3 cepnHa 2015 poky 3 TpaBHs 2013 poky 3 2001 poky
Kinekicte ¢oTo 3 6epesHs Nno >KOBTEHb 3 6epesHs Nno KOBTEHb s
3a Ce30H 54 doTo 34 doTto SHICREIELL
0306paXKeHHs Y HaTypaNbHUX 0306paXKeHHs y HaTypanbHUX [ ©306paXKeHHs y HaTypanbHUX
Konbopax Konbopax Konbopax
MpoayKTy, aKi oBeTeraujiiHuii inaekc NDVI oBeterauiinHuii inaekc NDVI o BeTterauinHuii ingekc NDVI
2 : oTemnepartypa rpyHTy (amina auHamiku no nono ans
MOYXHa OTpUMaTH ©3acHiKeHiCTb i 3il )
smartfarming.ua =

Pucynok 3.3. TlopiBHSIHHS CyITyTHUKIB JUCTAHIITHOTO 30HTYBaHHS 3eMJI1, 1110
HaJal0Th OE3KOIITOBHI 3HIMKHU
OcCKiTbKHM AesiKi CYNMyTHUKH Oyiu 3amymieHi SK JAOCTIAHHUIBKI, JTOCTYI JI0
310paHUX HUMHU JaHUX CHOTOJHI MOXKE OTpUMATH KOXKEH. Be3KOomToBHI 3HIMKH
ak: HFTC CIIA, NASA, €Bponeiickke KOCMiYHE

HaJalTh TakKi CepBicH,

arenrctBo, Glovis, Digitalglobe, Land Viewer, Sentinels Scientific Data Hub.


http://earthexplorer.usgs.gov/
https://scihub.copernicus.eu/
https://scihub.copernicus.eu/
https://glovis.usgs.gov/
https://www.digitalglobe.com/
https://lv.eosda.com/
https://scihub.copernicus.eu/
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MiHnycoMm O€3KOIITOBHMX CEPBICIB € HU3bKA SIKICTh 3HIMKIB 1 HEOOXIJIHICTh
nporpaMHoi 00poOku. I[loTpiOHO BHUTpauaTh Yac Ha 3aBAHTAKEHHS JaHUX 1

MIATOTOBKY HEOOX1THUX BaM MaTepialiB.

Pucynok 3.4. PizHung y BiioOpakeHH1 JaHUX, OTPUMAaHUX 13 cynyTHUKIB Landsat
8 1 Sentinel-2A

BenunuesHoto mepeBaror0 BHUKOPUCTaHHS CYIMyTHUKOBHX CHCTEM € iXHS
PETPOCIIEKTUBHICT. baraTto cepBiciB MarOTh BiacHy 0a3y 3HIMKIB, 3pOOJICHHX 3a
BeChb 4Yac iX pobOoTu. kim0 moTpiOHa IUISTHKA 3HAXOMUTHCA B «IIOJL 30py»
CYIyTHUKA, MO’KHAa OTPUMATH 1CTOPIIO TaKOl JUISTHKY 32 OCTaHHI KUIbKa pokiB. Lle
BaXJIMBA 1H(QOpMAIlliS TPO TMOJE: CIBO3MIHA, ICTOPUYHA JAMHAMIKA PO3BUTKY
O0loMacu Ha TIEBHUX TOJSAX, HAMOUTBII 1 HaiMEHII MPOMYKTHUBHI 30HH. SKII0 Ha
OJTHIHM 1 T1i camiil AUTSHII MOJS CEKTPATbHI 3HIMKH JEMOHCTPYIOTh MPOOIEeMH PiK

BiJl POKY, arpOHOMY OyJi€ JIETTIIe BCTAHOBUTH iX MPUYUHY 1 BYKUTH 3aXO0/I1B.

[Inrocu:

. PO3paxXyHOK BETETAIIMHUX IHJEKCIB, IO XapaKTEepHU3ylTh CTaH
POCIMHHOCTI;

. aBTOMaTHUYHA 00pOOKa JaHUX, [0 BUKITIOYAE CYO'€KTUBHE BTPYYaHHS,

. aHaJli3 K OKpPEMUX IOJIB, TaK 1 MEBHUX C/T KyJIbTYp;

. OEe3KOIITOBHI JaHi;

. MOJKJIUBICTh OTPUMAHHS ICTOPUYHUX 3HIMKIB TTOJIS.
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Minycu:

. 3aJIEKHICTh B1Jl XMApHOCTI;

. OTPUMATH 3HIMKH MOKHA pa3 B 5-8 JHIB;

. pO3aIbHA 3IaTHICTh 3HIMKIB TipIlia, HIXK Y IPOHIB.

3acTocyBaHHS JPOHIB 3HAYHO crpoIlye 30ip HeoOXinHoi 1H(opMallii npo
ctaH nociiB. Ha BinMiHy Bif CymyTHHKA, TPOHU OUIbII MOOUIBHUIN 1HCTPYMEHT, 3
OUIBIIIOI JETANI3aIEI0 JaHUX. 32 PaXyHOK TOro, IO BHUCOTa MOJBOTY JpPOHA
3a3BHYail 3HaXoauThest B pamkax Big 100 go 300 meTpiB HajJ MOBEPXHEHO 3eMIII,
MOXHa OTPUMATH 3HIMKH 3 PpO3AUIBHOK 37aTHICTIO B CaHTUMETpax Ha
mikcenb. JIpoHu J03BOJISIIOTH 30MpaTH  BEIWYE3HY KUIBKICTH 1HQoOpMarllii B
HaWKOpOTIIl TepMiHU. B cepelHbOMY OJIMH eKinax 3AaTHUHN 3a AeHb OOPOOHUTH 0

2 500 rexrap.

smartfarming.ua

Pucynoxk 3.5. O6miT nosst 3a ckiageHuM MapuipyToM. J[pon po6uts gororpadii 3
MEPEKPUTTIMU — ITI3HIIIE TaKi 3HIMKH 3IIUBAIOTHCS B OJUH JCTATLHUN
opTodoTOoIIaH

Tyt motpiOHO 3ragaTu mpo Te, M0 A MiJIeH CUTbCHKOTO TOCHOJapCTBa
3acTocoBYIOThCSl pi3Hi Buau BIIJIA: mitakoBoro Tumy 3 (iKCOBAaHHUM KPHIIOM,

npouu-xkontepu 3 4, 6, 8 rTBuHTamu. [omoBHi BimminHOcTi Mix BIIJIA 3
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(p1KCOBaHMM KpWUJIOM 1 KONTEpaMU NOJATAIOTh B XapaKTEPUCTHKAX JaJbHOCTI 1

CTaOUTLHOCTI MOJIBOTY, MIAHOMHIN Ba3i, cIOCO01 3aMyCKY 1 MOCAAKH, IIiH1 1 T. 1.
Buxonsiun 3 1uield BUKOPUCTAHHS, a TaKOX pO3MIpy TOCHOAApCTBa,

BinOyBaeThcsi BUOIp JApoHa 1mepen Tmokymnkor. Cam  mpoilec MOpoBEACHHS

JOCJIIJIPKEHHSI TIOC1BIB MPAKTUYHO OJHAKOBUH. SIK 1€ BiI0OyBa€ThCs HA MIPAKTHUIIL?

ETanu MoHiTOpUHIY nocisiB 3a gonomoroto bINJ1A

IMnopT 3i6paHKx AaHMx
Ha cepsic Drone Deploy
L

Bunbip macuey nonie
MMigroToBKa MapLpyTy

*
|

[ = . . -

| ABTOMaTU4YHUI OBAIT | AHani3 oTpUMaHOI

| | GOTO3MOMKa : iHpopmMauii

[

] u I

I ! [

1 | |

| | |

[} é é

_C ) ‘e e )
o/ A4 A4 7
’ )
1 [
! |
! [
| !
1 1
: | Po3pobka
[ ] -
I Mocafka ApoHa PEKOMEH AALLIN
]
Buiza Ha none CTBOpEHHA opTOodOTOMNNAHY
i 3anycK ApoHa i BereTau,iiHMX iHAEKciB

smartfarming.ua =

Pucynok3.6. Cxema npoBeeHHS JOCIIKSHHS T0JIS 33 JOTIOMOT 00 JIPOHA

OCOoONHBICTIO APOHIB € MOXJIMBICTh BUKOPHCTAHHS CIIEKTPAJIbHUX Kamep,
SIK1 TO3BOJIAIOTH OTpUMYyBath doTorpadii B OJIMKHBOMY 1HPPAYEPBOHOMY CHEKTPI.
Ha mincraBi Takux 3HIMKIB BiffOyBaeThbcst po3paxyHok NDVI inaexciB. 3Bu4aiini
KaMepu TaKOX MOXHa 3aCTOCOBYBATH JUIsl IUX IIJICH, ajie MICas TMPOBEISHHS
nesikux Moaudikaiiiii abo 104aTKOBOT 0OPOOKH TaHUX.

[cHyrOTh TaKOXK 1 «XMapHI» nporpaMHi piIeHHS, AK,
Hanpukiaa, DroneDeploy. CepBic 103BOJIsiE CaMOCTIMHO TMPOBOJUTH OOpPOOKY
3HIMKIB 3 po3paxyHkoM NDVI ingekcy. [Ipu nbomy He moTpiOHO 3aBaHTaXyBaTH 1
BCTAQHOBJIIOBATH CICIiaJIbHE MpOorpamMHe 3a0e3MeueHHs Ta TMPOBOJUTH CKJIQIHI

0oOUHMCIIeHHs — BCE BIIOYBA€ETHCS MPSIMO B Opay3epi KOpUCTyBaya.


https://smartdrones.com.ua/catalog/soft/dronedeploy
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< < D 2

Data Share  Export Support

O 2DMap © 3D Model

& Plant Health 4% Elevation

1.1 ha 36.4 ha 1.1 ha

pr

0.25

001 045
L] @

Filter Type RGB ¥
Algorithm VARI (Recommended) ¥
Grid »

Zones »

Pucynok3.7. IIporpamunii inTepdeiic ceppicy o0pobku nanux Big DroneDeploy
MoxHa BIO3HAYUTH TaKi CHJIbHI 1 cJabki CTOPOHM JIPOHIB, Kl

BHKOPHUCTOBYIOTHCA B CiJ'ILCBKOMy I‘OCHOI[apCTBiZ

[Inrocu:

. BHCOKa MOOUIBHICTH 1 ONIEPATUBHICTh MPOBEACHHS 3OMKH;

. TOYHICTb BiJl 2 CAHTUMETPIB;

. MO>KJTUBICTh 3HOMKH B YMOBaX XMapHOCTI,;

. BHCOKA MTPOTYKTUBHICTD.

Minycu:

. BIUIMB MTOTOAHUX YMOB Ha SIKICTh MMPOBEACHHS 3OMKH;

. HasBHICTH «no fly zone» Oins aepomopTiB, BIHCHKOBHX Ta IHIIUX

PEKUMHHX 00'EKTIB;
. BapTICTh IPOHA.

MO>KITMBOCTI 3aCTOCYBaHHSI MOHITOPUHTY
SIKICHO TPOBOJUTH MOHITOPHHI 3 BHKOPHCTAHHSM CYMYTHHKIB abo

3aCTOCYBaHHSM JIPOHIB MOYKHA MOYMHAIOYH 3 MEPEATNIOCIBHOI MIATOTOBKU TPYHTY, 1

3aKiHIYO4H 300pOM BpOXKALo.
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[lepen mociBOM TOJOBHMUM UYHMHOM AaHAaNI3yeThCsl CTaH IPyHTY. OCHOBHa
1HpOpMaIlisi MOHITOPUHTY 3a JOIIOMOI'OI0 CYITyTHUKA a00 JPOHIB HA LIbOMY €Taml —
SAKICTb ~ TPOBEACHHS  MEPeAnociBHOi  o0poOku  rpyHTy. JpoHH  Takox
3aCTOCOBYIOTBCS JUJISl CKJIAJaHHS TOYHOI KapTu penbedy, A€ 3a3HA4aroTh BCl

mepenaan BUCOT, AP Ta 1HII IPUPOIHI 00'€KTH.
penan > AP puapon

smartfarming.ua

Pucynok 3.8. O6uit nepea mociBoM. 3BEpHITH yBary Ha po3MoAiT BOJIOTH Ha MO

Konu 3 mociBom 3akiHU€HO, B1IOYBAETHCS MOHITOPUHT cX0xocTi. Ha mpomy
eTari aHaJ3yeThCs PIBEHb BTPAT POCIWH, BHU3HAYAETHCS MOTpebda B minciBl abo
nepeciBi. CymyTHUKOBUW MOHITOPUHT 1 BHUKOPUCTaHHS JPOHIB JTO3BOJISIOTH
BUSBUTH TIpoOJieMH Hailbinbin omepaTtuBHO. ['onmoBHa iHGOpMAIlis, SIKy OTpUMYE
arpapiii — KapT T'yCTOTH TIOCIBIB Ta 30HU HEOTHOPITHOCTI cX0aiB. TakuM 4rmHOM
BiIOYyBA€ThCS TIOPIBHSHHS BCIX TMOJIB MIANPUEMCTBA 1 MIAPAXyHOK 3arajlbHUX
BTpaT CXOJIB.

SIK110 TOBOPHUTH TIPO 03UMI KYJIBTYPH, TO iX TPOJYKTUBHICTH Oarato B 4oMy
BU3HAYAETHCA XapaKTEPOM POCTY 1 PO3BUTKY B BECHSHUU IMEPiOJ BETeTaIlii, KOJIH
me TtpuBae ¢daza KymiHHA. [lapamenbHO 3 UM  aHAmM3yeEThCsA ToOTpeda B
MiDKUBJICHHI Ta BHECEHHI 100puB. ['0l0BHa MeTa — ONTHUMI3allisi BHECEHHS
noOpuB. Hampukman, y BHMaaKy 3 O3MMOKO MIIEHHUICI0, MPOBOIUTH TEPIITY

MIATOMIBII0 € CEHC Ha IOJNSIX 3 XOPOIIMM 1 3aJ0BUIBHMM CTaHOM IIOCIBiB.
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BukopucroBytoun ApoHM ab0 CYNyTHUK MOKHA BHM3HA4YaTH Ti JAUISHKH, J€
noTpiOHO BHOCHUTH BENIMKI HOPMH J0OpHBa, a TaKOX CTBOPIOBATH EJIEKTPOHHI
KapTU-3aBIaHHA  JUIsl  TEXHIKM. Takl KapTM  BHUKOPHUCTOBYIOTBbCS IS

nudepeHIiaIbHOTO BHECEHHS TOOPUB.

>

artf”énning.ua‘c"" "

Pucynok 3.9. 3niBa 3HIMOK TI0JI 3 IPOHA, MPABOPYY — 1€ XK TOJIE MiCis TOOyI0BH
NDVI ianekcy crany cXofiB Siporo siaMeHio. YepBoH1 30HU — 30HH 3
MPUTHOOJICHOIO POCIMHHICTIO. 3€JIe€H] — 3JI0POB1 POCIMHU. 3BEPXY 1 3HHU3Y T10
Kpasix MoJis — MepeciBu

I3 3aranpHHX BTpaT BpOKaro BiJ LIKITHUKIB, XBOPOO 1 Oyp'sHIB HA YacCTKy
Oyp'aniB npunagae Onu3pko 30%. Ilpm npomy cymapHi BTpaTH BpoOXKaw 1
J0JAaTKOB1 BUTPATHU HAa OYMCTKY IOJIB BiJ Oyp'sHIB MOABOIOIOTH 3arajbHi BTpaTH y
BUPOOHUIITBI 3epHA. J[7s OIlIHKM 3acCMIYEHOCTI MO iAeadbHO TMIAXOAUTH
3aCTOCYBaHHS POHIB. 3aBIASKA HM3BKIH BHCOTI MOJBOTY 1 MOTY)XHHM KaMepam

JIpOHW 3aaTHI 3i0paty iH(OpMAaIliI0 IS CTBOPEHHS KapT, Ha SKUX MOXHA
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BIJIpI3HATH Oyp'ssHU BiJ MOCIBIB. B pe3ynbTari Hboro arpoHOM, OTPUMYIOUX OLTbLI

TOYHY 1H(pOpPMAI[II0, MOKE BYACHO BHECTHU MPABWIHLHY HOPMY TepOiluay.

JloKanisauis 6yp'sHiB Ha noni

M Kykypyasa 58%
[ Byp'saHu (xpecTouBiTHi) 21%
Byp'saHu (ABOA0/bHI) 16%

TpyHT 5%

Pucynok 3.10. OOpoOka maHux, 310paHuX IPOHOM, Ha BUSIBIICHHS Oyp'saHIB B

KyKypya3i

smartfarming.ua ——

B xinHmi BererariiiHoro mepiony, nepen 30MpaHHSM BPOXKar, MOHITOPUHT

MOBTOpIOEThCA. lle M03BOJNsilE YTOUHUTH TEpMIHU 300py BpPOXKAKO 1 OCTATOYHO

CIIPOTHO3YBAaTH BPOXKANHHICTB.

MOHITOPUHI APOHOM 03MMOI NLUEHULL

|Bec1-|m-mﬁ MOHITOPUHT

i B ) Bi\eOMOHITOPUMHT CTaHy
3MMOBUIA MOHITOPUHT nocisie

NDVI iHgekc
g , 52 MOHITOPUHT HasiBHOCTI & _ nex
AHaniz cxoXocTi CHIrOBOro NOKPUBY 52 3acmiveHicTb nona
N [Z] BigeoMOHITOPHMHE CTaHy I'Il‘qr.n‘maua uap‘r.-saap,aub
M epej nociBom nocisie e MopiBHAHKA Nonis
i i & lycrota nocisis
] BigeoMOHITOpMH CTaHy
FPYHTY £d NDVI ingexc
&% AKicTe 06pobikn rpyHTY e MopiBHsHHA nonie

B KapTa pensedy

MNEPEQ NOCIBOM MPOPOCTAHHA | CXOAMN KYLLIIHHA BMXIO Y TPYBK

Pucynok 3.12. MoHITOpHHT 03UMO{ MIIICHMUIII.

-J, 36MpaHHsAM

=) BigeoMOHITOPUHT CTaHy
nocisis

% MMporHo3 BpojkaitHocTi

[ BusiBNEHHs 3aXBOPIOBaHb

‘T2 BnanaueHHs cTpokis 36opy
e [opiBHAHHA Nonis §
B NDVI ingexc

AO3PIBAHHA

smartfarming.ua
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PO3JA1J IV. PO3PAXYHKH TA OHIHKA TOYHOCTI BUMIPIOBAHD.

Otxe, BUXOJA4YU 3 aHANI3y OOJIaHAHHS Ta METOJIIB 3HIMAHHA y po3aul 3,
Oyn0 MNPUUHATO PIMIEHHS ISl TMOJAJBIINX JOCHIPKEeHh BUKOPUCTOBYBATH
KOMOIHOBaHUN METOJ| 3HIMaHHsI, 3a Jomomoroio kBajapokontepa DJI Phantom 4
Professional Ta Global Navigation Satellite Systems-npuitmaua TOPCON GRS-1 B
KOMIUJIEKTI 13 30BHIiHKOI0 anTeHoro TOPCON PG-S1.

O6’exToM AocCHiKeHHsST Oylio OOpaHO TEPUTOPI0 y MEXKaxX C. 3apoxkKHE
UyryiBcbkoro paioHy XapkKiBChbKOi 00JiacTi, , JUISTHKAa 3HIMAHHS PIBHUHHA, BH]I
IPYHTOBOIO MHOKpMBY — piand, 3 miomero 70000 M2 AepodoTo3HiMaHHS
BUKOHYBaoch y BepecHi 2020 poky.

JlocTimKeHHsI TIPOXOIUIH 3a HACTYITHUM IIAHOM:
CTBOPEHHS MPOCKTY aepoPOTO3HIMAHHS;
BUKOHAHHS IJIAHOBO-BUCOTHOI MiJITOTOBKK 3HIMAHHS,
aepo3HIMaJIbHI pOOOTH;
00poOKa pe3yibpTaTiB acpooTo3HIMaHHS Ta OOy 10Ba OPTO(POTOTUIAHY;
OIliHKA TOYHOCTI OJIEpyKaHUX PE3yJIbTaTiB.

CtBopeHHS TpOEKTy aepoOoTO3HIMAHHS BHUKOHYBAJIOCS B Mporpami
Pix4Dcapture 06€3KOMITOBHOTO JOJATKy JI0 MporpamHoro 3abesneueHHs Pix4D,
IO JI03BOJISiE CTBOPIOBATH IUTAHM TMOJIbOTIB. Ha OCHOBI OTpUMaHUX JaHUX HaJae
MOXJIMBICTh CKJIQJJaHHS Ha TEPCOHAILHOMY KOMIT IOTepi a00 B XMapi KapTH Ta
MOjIelTi 3 reorpadiyHOI0 TIPHUB'I3KOIO.

[InanyBanHs y pgomatky Pix4Dcapture BHKOHYBaJlloCh Yy HACTyIHIN
MOCITTOBHOCTI:
3aBaHTXKEHHS KOCMIYHOTO 3HIMKY 3 cepBicy Google Maps y pexxumi OHIIalH;
3alaHHg  IIBUJAKOCTI TONBOTY KBagpokomrepa (15 w™/c, MmO CTaHOBHUTH
MakcuManbHy IBUAKICTH 711 DJI Phantom 4 Professional);

BUOIp KyTa Haxuiy kamepu (90° — HanpsM HAUPY);
oOpaHHSI BEJIMUMHM TOB3JOBXKHBOIO Ta MOMEPEUYHOrO MEPEKPUTTS] (POTO3HIMKIB,

o6uasa 1o 80 BIJCOTKIB;
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BUOIp BHCOTU MOJBOTY, BIJ AKOI 3aJI€KUTh PO3JLIbHA 3AaTHICTh (DOTO3HIMKIB Ta
oOcAr Mo, IO OXOIUIIEThCS OAHMM 3HIMKOM. Ilpu BucoTi momsoty 120 M
pO3aUIbHA 3IaTHICTh Ha MiciieBOCTI gopiBHIOE 0,05 M, npu 100 M — 61au3bko 0,04
M, a ipu 75 M — 6mu3bko 0,03 m;
IUI0LIA 3HIMaHHS o0upaacs 3 ypaxyBaHHSIM peCcypcy aKyMyJsiTopa, JBOX 3MIHHUX
OaTapeilok BUCTauYMIIO HA TPU 3aJbOTH.
[1naHOBO-BUCOTHOT MiITOTOBKA 3HIMAHHS MPOX0JIUJIA 32 HACTYITHUMHU KPOKAMH.

DJI Phantom 4 Professional nHe ocHamennii asouactotHuM Global
Navigation Satellite Systems-mpuiimauem 3 pexxumom 3HimMaHHS Real Time
Kinematic. A 11e 03Haua€e MO0 BUKOPUCTAHHS JIUIIE KBAJAPOKOITEpa HE J03BOJISIE
OTPUMATH BUCOKOTOYHI OPTO(OTOIUIAHU MICIIEBOCTI, 00 TOYHICTH MPHUB’I3KH
LEHTPIB MPOEKIIii HEJOCTATHHO BHCOKA.

Jl71s1 3aKpiryieHHs OMi3HaBaJIbHUX 3HAKIB HA MICIIEBOCTI BUKOPUCTOBYBAIHUCH
IUTACTUKOBA Tapuika IOMapaH4eBoro Koipopy Ta aiametpom 0,205 M Ta

tepmoarooens 0,01 xX0,07 M, 1o mokaszaHi Ha pUCyHKY 4.1.

Pucynok 4.1 — Omo3nak Ha MICIIEBOCTI
Takoro THUMy ONO3HAaKK J[AO3BOJISITh 3pOOWUTH TMPHUB’SI3KY 3HIMKIB MIpHU
HAaCTymHid o00poOIll Yy CcHeliaJbHOMY MPOrpaMHOMY 3a0e3MeUeHH]l MpoIecC

300paxeHui Ha pUCYHKY 4.2.
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Pucynok 4.2 — Ilporiec npuB’si3kH OMO3HAKIB y MPOTPaMHOMY 3a0e3MeyeHH1

Agisoft PhotoScan

Ha micnieBocti Oyio 3akpimieHo 12 ono3HakiB Ha BigcTaHi 60-75 M oauH Bij
olHOTO. BH3HayeHHS KOOpAMHAT OMO3HAKIB BUKOHYBAJINCH 3 BHUKOPHUCTAHHSIM
JIBOYACTOTHOTO CYMYTHUKOBOTO TeonesnyHoro mnpuiiMaua TOPCON PG-S1 i
MOJILOBOTO  MopTatTuBHOro kKomm'torepa (koHtposiepa) TOPCON  GRS-1.
BumiproBanus mnpoBogunuck B pexuMmi Real Time Kinematic BigHOCHUX
CYIYTHUKOBHX CIIOCTEPEKEHb.

B mpomeci BuKOHAaHHS 3HIMaHb JOTPUMYBAIMCH HACTYIHUX YMOB
CYIYTHUKOBHX CITIOCTEPEKEHbD:

- JTUCKPETHICTH 3alliCy BUMIpIOBaHb — 1 C;
- nepioJl crocTepexeHs Ha Toulli — 10 c;
- Macka 1mo ropu3oHty — 10°;

- JIOIyCTUMUHN KOe(DIIEHT 3HIKEHHS TOYHOCT1 BUMIPIOBAHHSI 32 TEOMETPIIO
MPOCTOPOBOiI 3aciuku positiondilutionofprecision 5 onuHUIE;

- KUTBKICTh CYIYTHHUKIB, IO CITOCTEPIral0ThCs OJJHOYACHO — HE MEHIIIE 6-
TH;

- MJIaHOBA MOXKMOKA 10 BHYTpinrHi# 301xHOCTI — 0,020 M;

- BHCOTHA MOXMOKa 1o BHYTpilIHii 301xHOCTI — 0,015 M™;

- nmoxuOKa BUMIPIOBaHHS BUCOTH aHTeHH TuTtoc-Minyc 0,003 M.

Busnadenns nikeriB 6€3 MpoxXoKeHHS “iHiianizarii’” He JOMyCcKaIocs.
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Aepo3HiManbHI pPOOOTH BUKOHYBAJIUCh B AaBTOMAaTUYHOMY pPEXHUMI 3
BUKOPUCTaHHSAM MPOTPaMHUX JOJATKIB:

- Ctrl+DJI — marin Pix4D nHeoOximuuii npu BukopuctanHi Pix4Dcapture
BIH J1O3BOJISIE 3IMCHIOBATH MOHITOPUHT B PEAIbHOMY 4Yacl aKKyMYyJIsITOpa, MO3HUIII1,
OpIi€HTAIIS Ta MIBUAKOCTI Y TPHOX BUMIpaXx;
Pix4Dcapture.

Micuie 3amycKy KBaJpoOKoINTepa oOHUpanocs 3 ypaxyBaHHSIM MOXKJIMBOCTI
MOCTIMHOTO  CIOCTEPEXKEHHS 3a TMPOLECOM BHUKOHaHHS 3aBnaHHs. [Ipoiec

(dhopmyBaHHS 3aBJIaHHS 300pakeHO Ha PUCYHKY 4.3.

1349x118
97min:00s

Pucynok 4.3 — IIporec ¢hopMyBaHHS 3aBIaHHs JUIsl KBaIpOKOIITEpa y Mporpami

Pix4D

OOpobOka pe3ynbTaTiB aepoPoTO3HIMAHHS Ta MOOYA0Ba OPTO(MOTOIIAHY
BUKOHYBajlach y mporpamHomMy 3a0esmeuenHi Agisoft PhotoScan — me mporpama
st doTorpaMMeTpudHoi  00poOkm  1poBUX  300paxeHb, CTBOPCHHS

\ . : :
reonpuB'szHuX 3D-moneneit, oprodoromnaHiB Ha pucynky 4.4 i mudpoBux
Mozenel MicneBocTi. OTpumaHi JMaHI MAXOAATH JJIsi BUKOPHCTAaHHS B
reoiHpopMaliiHUX JOJaTKaX, CTBOPEHHS BI3yaJdbHHX €(EKTiB, a TaKOXK IS
BUMIpPIOBaHHS 00'€KTiB.

[Topsimox mpoBeeHHs 00pOOKH “cHUpUX’’ JaHUX:
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1) mepeTBOpEHHsI CUCTEMHU KOOPJIMHAT;
2) BUpIBHIOBaHHS (POTO3HIMKIB;
3) 3aBaHTa)KCHHS OINO3HAKIB;
4) po3TaiiryBaHHsI OIIO3HAKIB Ha ()OTO3HIMKAX;
5) onTuMizanis MoJI0KEHb KaMep;
6) noOy0Ba MILILHOT XMapu TOYOK, KAPTU BUCOT Ta OPTO(OTOIIIAHY;
7) noOynoBa JiaMaHo1 JIiHii;
8) immopTt namanoi diHli B AutoCAD Ta eKkcnopT KOOpAMHAT 3 BEPIIMH JIAMAHOI

niHiT y daitn *.txt.

Pucynok 4.4 — OprodoTornas, noOyA0BaHH B MPOrpaMHOMY 3a0e3MeueHH1

Agisoft PhotoScan, Ta po3ramoBaHi Ha HbOMY OIIO3HAKU

AHami3 TOYHOCTI TPUB’SA3KM OIO3HAKIB BUKOHYBajlach 3a JIOMOMOTOIO
nporpamHoro 3abesnedeHHs AutoCAD 31 BCTaHOBIEHUM lisp-mogaTkomM
Mentol'EO Ta mporpamu nnsi pobOTH 3 €NeKTpOHHUMH Taliuismu Microsoft

Excel (tabmuis 4.1).



Orno3HaKk Ha MiCIIEBOCTI IIponec npuB'sI3KkH ONO3HAKIB y nporpamMHoMy 3abesneuenni Agisoft PhotoScan TMporec GOpMyBaHHS 3aBIAHHA VIS KBAIPOKONTEpa y nporpami Pix4D

IIpouec Bubopy MapuipyTy MoJIbOTY KBaJpoKornTepa auistHku Nel Iponiec BUGOpY MapuipyTy MojgbOTy KBaApoOKonTepa AistHKr Ne2

Pucynok 4.5. CtBopeHHsI NpOEKTY aepo(dOTO3HIMAHHS 3a JOMOMOT OO
kBazpokontepa DJI Phantom 4 Professional Ta GNSS-npuiimaua TOPCON GRS-1

60




Prinsug eRsiaicium UpEso Ky (e 18 BUCO LM XOLIPOALLOTO OLO3LEKs N
Bicora smbory.  / ] N
i abicrn ouosanit, | S | yeomw | B | xogn s | yogm s fhopns | Axse [ Ay | amo | 0
n
T5/4 KT 19160 8 249160] 1386 6 | 0003 | -0.129 | 0.005 075
75/6 3 9 8. 491 64 1385 4 | 0009 | 0027 | 0012 018
78/ 11 Y X 49160] 138 8 | 0008 6 | 0014 19
100/4 X G 7 026 0011 1 04
10076 < = r E IOTEN Y
100 /11 4 721 6 9 .01 0016
120/4 A 721 G 3 06| 0019
120/ 6 1 9160 B4 721 9104 9 | -0.00° 0023
120411 1 9160 8.4 721 o160] 1385 | 001 001

13 YR U A PGS Y MeTls

Tepenars seranin
AnCTAnuo1 O
onynamna rpyaTIn

TPy MR

11 OIS B AL R B i

Tomee v YT OB A T 5 IR T4
aETA PP, 8 0N 1 I,
BAOPIIEISTE | ) s ifopamnica warcpia i 14w ad
T ieopaad e OGPOTIG T2 KOy R
G T T
oG TormcTo.
oAt O TR I PIERI HOAINGIE T A RS

SapawrepreTmavis v

O rrmecTh

[Em—

PrT—

Tiesanewvicnn sanom el inbopare! min ym i
CTIDAIND T3 WETOTY PR RO SpatKTI (143 T
A PG KA 415 ¢ ORI BATAID 14
iy B S0 G OG0T aBrpa)

Facmuaresn BeATnaN KOAITER (5 puy ok
IR 00010 LY T3 B
RSP OpUID" Sita ETICULES POSL).

Hempywaiuw o ipyurios

T3 DT O criosst sSony VRTINS ehomues

e
Spetens ToGMLE NIV TOYNOCTI OPUD I ONOSIAKE
S T
ity i st s
Z T 3 g H
8 ]
i L Il § i
A i‘a i'g §i gi :vg i3 |32 Eg :g EE
H FHE E z |5 H
IR IR AR L i
%3 Z: - #0478 23| 53 2
¥ =3 |2%:] & §2|ER |x8;]28- §5| 32 it
!i 5 [gd=] ¢} el zz|Ege|iss fi =3 ]
H By | 25| BE|gR|8; [&85 | ¢ i i
H HHARHIHIEHHALEHIRE i
i | cE BT | GE|REcd Rz [pf|Be|cd i
s : £ Fligo|is | ¢ i H
i} i1 i :
- § € 2
",'“"’"""‘ nosa7/| o03- ooios| oo 2 0002163 [ 0,016 - i
Grrsimas asm | oms | oo o | ams [ 00 aas | 00t
e i D e el I el e v I el s e
T
wovsoazi| noos- atorms] ooe- oausoos| arr-
Sy s | o | o0 ey I e | oy | o

vt orcuns
Srunce
Coporcn
Bencsan aten

i Boi0n
& ¢ Toret (kG

-

Detvniess
’
' Keneron Kinaen e
Socreen 4
Homoooxponea;. S0 ~ lipryen i
PRS0 g Xy S
Tvisl

Cxema po3sTanryBaHHs cesia 3apoKHe

VYMOBHI 3HaKH

e
. MiCLIe PO3TauIyBaHNs ONOIHAKY

— MEKA TCPHUTOPIT, Ha AKii BUKOHYBAACH
3iomka

Pucynok 4.6. OprodoTtoruian noOy/10BaHUM 3a JOTIOMOIOI0 3MOMKH 3 KBaJIpOKONTEpa Ta

pOBTaIlIOBaHi Ha HbOMY OIIO3HAKH
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Pi3Hu1 BU3HAUYECHHS NPAMOKYTHHUX KOOPJMUHAT Ta BUCOTH KOHTPOJIBHOTO Oro3Haka Ne§

Taonuis 4.2

BHCOTA

Anpoc-
3aJ_ILOT?,, M/ Xgpss M Ygpss M Ngps, M Xogpms M Yoipms M Rogns M | AX, M Ay,m | Ah,m B Top:,,a,
KLUIBKICTH nosas M
OIO3HAKIB, IIT M
7514 5347721,459 | 5249159,533 | 138,471 | 5347721,453 | 5249159,530 | 138,600 | 0,006 | 0,003 | -0,129 | 9005 | 0,075
75/6 5347721,459 | 5249159,533 | 138,471 | 5347721,445 | 5249159,542 | 138,498 | 0,014 | -0,009 | -0,027 | 0012 | 0,018
75/11 5347721,459 | 5249159,533 | 138,471 | 5347721,441 | 5249159,525 | 138,497 | 0,018 | 0,008 | -0,026 | 0014 | 0,019
100/4 5347721,459 | 5249159,533 | 138,471 | 5347721,433 | 5249159,522 | 138,572 | 0,026 | 0,011 | -0,101 | 9020 | 0,061
100/6 5347721,459 | 5249159,533 | 138,471 | 5347721,446 | 5249159,515 | 138,505 | 0,013 | 0,018 | -0,034 | 0016 | 0,023
100/11 5347721,459 | 5249159,533 | 138,471 | 5347721,447 | 5249159,517 | 138,493 | 0,012 | 0,016 | -0,022 | 9014 | 0,017
120/4 5347721,459 | 5249159,533 | 138,471 | 5347721,453 | 5249159,552 | 138,531 | 0,006 | -0,019 | -0,060 | 0014 | 0,037
120/6 5347721,459 | 5249159,533 | 138,471 | 5347721,466 | 5249159,556 | 138,485 | -0,007 | -0,023 | -0,014 | 9017 | 0,016
120/11 5347721,459 | 5249159,533 | 138,471 | 5347721,447 | 5249159,543 | 138,495 | 0,012 | -0,010 | -0,024 | 9011 | 0,017
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JUis momanpmioro aHamily TOYHOCTI HEOOXITHO BHMKOHATH KOHTPOJIbHI
BUMipu (3HIMaHHs), 3a pgomomoroto Global Navigation Satellite System-
obnagHanHs. Ha oCHOBI OTpUMaHMX JaHUX KOHTPOJILHOTO 3HIMAHHS Ta BIIXUJICHb
opToOTOIUIaHy BiJ KOHTPOJbHUX TOYOK MOKJIMBO BUKOHATH OI[IHKY TOYHOCTI
PIBHOTOYHUX BUMIPIOBaHb y MOPSIKY Ta 32 GOPMYyJIaMHU, IPUBEICHUMU HUKYE.

Haiikpamum kpuTepieM OI[IHKM TOYHOCTI BUMIPIOBAaHb HMPUMHITO BBAXKATH

CEpEelIHIO KBaJIpaTUUHY NOXMOKY BUMIPIOBaHHS, SIKa BU3HAYAETHCS 32 (HOPMYJIOLO:

m= /Z AZ /n, (4.1)

A;— pI3HUIA MIXK pe3yJbTaTOM BUMIPIOBAHHS Ta ICTAHHUM 3HAYEHHSM, 110
BUMIPIOETHCS, M;

N — KUIBKICTh BUMIPIOBaHb, Pa3iB.

Taxk s, y OUTBIIOCTI BUNIAJKIB ICTUHHE 3HAUYCHHSI HEB1JIOME, TO CEPEIHIO

KBaJIpaTUYHY MOXUOKY BU3HAYAIOTH 3a (popmynoto beccens:

m= 3% -1, (4.2)

J; — pIBHUIIA MK pe3yJIbTAaTOM BUMIPIOBAHHS Ta CepeaHIM apuPMETHIHUM
3HA4YCHHS a00 BIPOT1IHUM 3HAYCHHSM BEJUYHHU, IO BUMIPIOETHCS, M;

N — KUTBKICTh BUMIPIOBaHb, Pa3iB.

CepenHs KBaipaTUyHa MOXHUOKa apu(PMETHIHOT CEPeTUHMU:

M =m/Vn, (4.3)
m — cepelnHs KBaJapaTuiHa MOXHUOKa, M;

N — KUTBKICTh BUMIPIOBaHb, Pa3iB.

s hopmyna mokasye, 1Mo cepenHs KBaapaTuyHa MoXuoka apupMeTuaHO1
cepelMHU B /1 pa3iB MEHIA 3a CEPEIHIO KBAJAPATHUHY MOXMOKY OKPEMOTO
BUMIpY.

Cepenns kBagpaTuyHa MoxuOKa GyHKITIT BUMIPSTHUX BEIMYUH 3HAXOIUTHCS

yepe3 BiioMy (DYHKI[II0 3arajJbHOTO BUIY:

z=1(xy,...1), (4.4)
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X,Y,...,t — He3anexKHi BUMIPSIHI BEJIMYMHU, OJICPKaHI 3 BITOMUMHU CEPEAHIMU

KBaJIpaTUIYHUMHU HOXI/I6KaMI/I, M.

. df df df
Toni: m, = \/(E)Zm,% + (E)ijz, + o+ (PmE, (4.5)

af af df o . .
' 4y dt noxinaHi B pyukiin f(x), f(y), f(t);

My, My, My — CEPENHI KBAAPATUYHI TOXMOKH HE3AJIEKHO BUMIPAHUX BEIUYMH X,Y,
t.
ko QyHKIIIS Ma€e BUTIISIA:
Z=X+Yy+ ..+t (4.6)
X,Y,...,t — He3anexHi BUMIPSHI BEJIMYUHH, OJICPXkKaHI 3 BIJOMUMHU CEPETHIMU

KBaJIpaTHIYHUMHU HOXI/I6KaMI/I, M.

: — 2 2 2
To: m, —\/mx+my+---+mt, 4.7)
My, My, My — CEPEIHI KBATIPATUYHI TIOXUOKH HE3AJTIEIKHO BUMIPAHUX BETMYHUH X,Y,

t.

Jlns hyHKIii:
z = kix + kay + ... +Knpt, (4.8)

ne  kg,ko,kn — mmocriiini BeuumHM.

m, = \/kfm,% + kim2 + - + kZm?. (4.9)

ne  ki,ko,Kn— mocriiiHi Benuuunm;

My, My, My — CEPEIHI KBAIPATUYHI TOXUOKH HE3ATEIKHO BUMIPAHUX
BEJIINYHH X,Y, t.

Ha ocHOBI BigxXuieHb KOOPAWHAT KOHTPOJBHOI TOYKHA PO3PAXOBYIOTH
CepellHI KBaJIpaTUYHI MOMUJIKU TUIAHOBOTO Ta BUCOTHOTO TOJIOKEHHS TOYOK My,
My, My. OpepkaHi 3HAaYEHHS TOBWMHHI BINMOBIATH BHMOTaM I1HCTPYKIIi 3i

ckiagaHHs Tornorpadiuaux miadiB macmrady 1:2000.
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PO31J1 V. OXOPOHA ITPAIII

Jlo Tonorpado-reone3nyHux poOIT IOMYyCKAIOThCS 0COOM BIKOM HE MEHIIE
18 pokiB, sIKi MPOMILLIM MEAUYHE OOCTEKEHHSI, HABYaHHA 3a ()axoM, BCTYIHUH Ta
MEPBUHHUN THCTPYKTaX 3 OXOPOHHM Mpaili Ha poObOYOMy MicIli, 3 OOOB'SI3KOM
3aMKMCOM PO 1€ B KypHaJaX peecTpallii IHCTPYKTaXKIB.

daxiBIll Ta pOOITHUKH, 3alHATI HA MOJIBOBUX POOOTAX, MOBUHHI:

o bytu 3abesneyeHi coemogsroM Ta  CHEUB3YTTAM  3TIJHO 3
HOpMaTHBAMH.

o BuxonyBaTu npaBuiia BHYTPIIIHOT'O TPYIOBOT'O PO3MOPSIKY.

o BuxonyBaT# TUIbKH Ty pOOOTY, 1O SIKIi TPOBEACHO 1HCTPYKTAK.

o He nonyckatu nepeGyBaHHs Ha poOOYOMY MICIIi CTOPOHHIX 0Ci0

o Hectn ocobucty BiAMOBIAQIBHICTh 3a BUKOHAHHS TMPABUI OXOPOHHU

mparli, MoXKeXKHo1 0e31ekH, 3a 0e3neKy KoJjer o poOoTi Ta BUPOOHUIY CaHITapiro.
bpurana, sika Bukonye tonorpado-reoie3uyHi poooTH, MOBUHHA CKIIAaTUCS
HE MEHIIIE K 13 JIBOX BUKOHABIIIB: Tonorpad 1 peKoBHUH.

[Tepen BukoHaHHSAM POOIT MiABHUIIEHOT Oe3meku (3rigHo 3 [lepenikoMm pooIT
3 TIIBHINECHOI HeOe3meku 3arBeppkeHMM Hakazom JleprkHarismoxopoHmparli
VYkpaiau Big 26.01.2005p. Ne 15) 3 npatiBHUKaMu BiIIUTY POBOIUTHCS 1UTOBHI
THCTPYKTaX Ta 0OPMISIETHCS HAPSI-TOMYCK.

Jlo BuUKOHaHHS POOIT MIIBUINEHOTI HEOE3MEKN MOMYCKAIOThCSA MPAaIliBHUKH,
aki [lpoiimum cnerianbHe HaBuaHHg. [Ipu BuKOHaHHI poOIT y O01070TIYHO
HEOE3MeYHUX 30HaX Ta palioHAX OCEPEIKOBOTO 3aXBOPIOBAHHSA YCIM POOITHUKAM
MMOBHUHHI OyTH 3p00JIeHI CIIeiaibHI MSTUICHHS a00 BaKITMHAITIS.

Jlo movatky Tonorpado-reoge3nIHuX poOiT BUKOHABITI TOBUHHI:

1. O3HailoMUTHCA Ha MICHEBOCTI 3 MapmipyToM pyXy, BHUIUTUTH
HeOEe3MeyH1 MICIls, a CTapIIoMy TPy BUOpaTH MapHipyT 0€3MeYHOTO BUKOHAHHS
POOIT.

2. Onsrtu nepegdayeHut HOpMaMu OJIST, CIELB3YTTS Ta FOJIOBHI yOOpH.
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3. [lepeBipuTH HasABHICTH Ta CIPaBHICTh I1HCTPYMEHTY, MpUIaaiB,
o0alHaHHS.
4, [lepeBipuTH HasBHICTb MEIWYHOI AaNTEYKW Jis HaJaHHS NepIIol

MEIUYHOT JOTIOMOTH 1 TEPMOCY 3 IIUTHOIO BOJIOTO.

5. [Ipo BusiBIeHOMY Yy KoJieT a00 0COOMCTOMY HE3yKaHHI1 MMOBIIOMUTH
KEepIBHHMKA POOIT 1 YeKaTH HOro BKa3iBOK.

Mapuipyt mnepecyBaHHsS TOBHMHHI BIAMOBIAATH pPO3POOJIEHUM CXemMaM
BUKOHAHHS pOOIT a00 MOBUHHI OYTH MOTOKEH1 3 KEPIBHUIITBOM TEXBIILTY.

3 HacTaHHSAM HEToAM (CHIromaja, rpo3a, 3aTsSKHUHN JOI, TYCTHH TyMmaH 1 T.
1) TiJ yac mepecyBaHHS (MEepexo/iB) HEOOXIHO TepepBaTU PyX, CXOBATHUCS B
HeOEe3MeYHOMY MICIIi Ta IePEekAaTH HETOTY.

[lepexoan Ta mepecyBaHHS OpuraaM IOBHHHI BHKOHYBATHCS TUIBKH B
CBITJIMH Yyac 100u.

Bnitky, min npomMeHsSMHU COHIlS, HEOOXIJHO TIpaIoBaTH 3 IOKPHUTOIO
rojioBor0. B HalOuIbII >Xapki TOAWHHM JHS HEOOXIIHO IepepuBaTH pPoOOTYy 1
MIEPEHOCUTH ii HA PAaHOK YU TIepeaBeUip 's.

[Ipu BUKOHAHHI MMOJBOBHX POOIT 3a00POHSIETHCS

- 3HAXOJUTHUCS B AJTKOTOJILHOMY Ta HAPKOTUYHOMY CII’ SIHIHHI;

- IATH BOAY 3 JDKEpel, Herepea0aueHux sl 1[bOT0;

- ISITATH Ha BOTKY 3€MIJTIO;

- cTpuOAaTH 1 KymaTucs, 10 He Ipu3HavYeHi JIJIs 1IbOT0;

- 32 CBO€I0 IHINIATUBOIO 3JIHCHIOBATH KOHTAaKTH 3 TIPEICTaBHUKAMHU
TBAPUHHOTO CBITY;

- IpUAMAaTH 1Ky OpYJHUMHU PyKaMHU.

[lepexoan y3m0BK aBTOMOOUTBHOT Toporu (Ha poOOTy 4u B mporieci poOoTH)
JI03BOJIIETHCSI BUKOHYBAaTH TUIBKU MO Y30144i0 3€MIJISTHOTO TOJIOTHA HAa3yCTpid
PYXy TPaHCIIOPTY.

Micue poboTu 00MalITYBaTH THUMYACOBUMHU JOPOXKHIMHM 3HAaKaMu Ta
OTOPOJIPKEHHSI, TaKOX POOITHUKUA Opuraj MOBUHHI OyTH OJSTHEHI B CHUTHAJIbHI

KHIICTU.
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ABTOMOOUTBHY AOPOry 1032 HACEJIEHUM IYHKTOM HEOOXIIHO MEPEXOIUTH
TUTBKHU Ha JUISTHKAX, /e BOHA JI00pe MPOrJIsiIa€ThCSl B 00U IB1 CTOPOHH.

[IyHKTH MJIaHOBO-BUCOTHOIO OOIPYHTYBaHHS IOBMHHI 3aKpIIUIFOBATHUCS
HITUPSAMH, SIK1 3a0MBaIOTHCS HA PIBHI 3 MOJIOTHOM JIOPOTH.

[Ipy BHKOHaHHI MPOMIPY CTOPIH IUJIAHOBO-BHUCOTHOTO OOIPYHTYBaHHS
CTPIYKOIO UM PYJETKOIO MOBUHHI OYTH BUKJIIOUYEHI BUIAJKH 3aTATAHHS CTPIUKU YU
PYJIETKH Ha MPODKIDKUNA yacThH1 goporu. He 3anumiatu Ha moporax 0e3 Harasmay
re0JIe3WYH1 IHCTPYMEHTH Ta 00J1aTHAHHS.

Jlo poOIT Ha 3aI3HUYHMUX JOpPOrax JOMYCKAIOTHCS 0COOU 3 JOOPUM CIIyXOM
Ta 30POM.

[lepexin y3moBx JIiHIT 3a1i3HMYHOI JOPOTH JIO0 MICIll poOOTH 1 Hazan
JIO3BOJISIETHCS IM1JT HArJISIIOM KEpiBHUKA POOIT TUIBKH MO Yy30144i0 3E€MJITHOTO
noJIoTHa a00 B CTOPOHI BiJ] KOJIIT HA BIICTaH1 HE MEHIIE 2M BiJl KpaltHbO1 pEeHKH.

3a00pOHSAETBCA TMEPEXOAUTH UM TepediraT KO0, 3HAXOAUTHUCS Ha
3IIBHUYHOT KOJIIT ab0 CYCIIHIN KOJIT MMiJl 4Yac MaHEBPYBaHHS TMOTATY, MiTHIMATH
HiBEJIIPHY peliKy, BIXy Ta IHIII IHCTPYMEHTH JI0 MPOBOY JIiHIT eJeKTporiepeay yu
710 KOHTAKTHOI MEPEeK1 3aI3HUYHUX JIOPIT HA BIACTaH1 OJHXKYEC YUM 2M.

Ha 006'exTax 3a1i3HUYHUX JTOPIT pOOITHUKHU 3000B's13aH1 IEPEXOUTH Y3T0BK
KOJIi TUIBKK 10 y30144to, a00 MmocepeauHi MK KOJIii, IpH IbOMY CIIAKYBaTH 3a
PYXOM TOTATY.

[Tparroroun Ha 3aji3HUYHOMY MOCTI TpH BJA|SIIMIESHI MOTITa MEPEXOTUTH
Ha CIIeMiaJIbHI TUTOMAIKK 200 BUXOIUTH 32 MEXKI MOCTY.

ITepenpaBu B Opi HA aBTOMOOLIAX JTO3BOJISIOTHCS Ha HEBEJIMKIA IIBUIKOCT1
1 TUTBKH Ha JTUISTHKAX 3 TBEPJIUM Ta PIBHUM JTHOM.

[lepenpaBu "yepe3 BOHI MEPEIIKOIN 3MIMCHIOBATH TUTHKH TIEPEKOHABIINCH B
Oesreri nepemnpasm.

[lepenpaBu B Opim MKy 3M1HCHIOBATH TPHU TEMIIEPATypl BOJHU HE HIDKYE
+12° mo piBHOMY 1 HEB'SI3KOMY JHY Ha TIUOUHI 10 1M.

[lepeBipena mupuHa Mojgocu Opoay MOBUMHHA OyTH HE MeEHIE 3M, IpU

IbOMY 3a00pOHSIOTHCS MIEPEIPaBHU:
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- 10 BUCTYIAIOYUM 13 BOJM KaMIHHSIM;

- 0€3 B3yTT4 1 IIECTIB,;

- Yyepe3 BOJHI NEPEIIKOAN PI3HOI MIMPUHU MiJ 4ac CHUIBHOrO JAOILY, CHITY,
TyMaHy, BITPY 1 BEJIUKUX XBUJIb.

[Ipy HEoOX1AHOCTI BUKOPHUCTAHHS IUIaByYHMX 3aC00IB (YOBHA, MOHTOHHOTO
IJI0TY) HEOOXI1IHO:

- KOPUCTYBATUCh CIIPABHUMHU TUIABYYHNMHU 3aCO0aMU;

- 3HaTU BU3HAYEHY BaHTAXXOIMIIHOMHICTh Ta MICTKICTh KIIbKOCTI MacakKUpiB
JTAaHOTO TJIaB3aco0y;

- 3a0e3MeYnTH KOMIUICKTYBaHHS TIaB3acO0iB PATYBAIBHUMHU IKHIICTAMH,
KpyraMu Ta CTpaxXyBaJTbHUMHU MOTY3KaMHU.

[lepecyBaTrich 1O TpPOCYy, CTOSYi B YOBHI 1 TPUMATUCh 3a TPOC PyKamMu
3a0oponsieTbest. [lpu pobOTI 3 TpOocOM TiepecyBaTHCh MO HbOMY Ha IIaB3acobax
MO’KHA 32 JIOTIOMOTOO0 METI1 a00 Traka. SIKII0 YOBEH 3aKpillJIeHO 3a TPOC y HOCOBIM
YaCTHHI, TIEPEMIIITyBaHHSI 110 TPOCY JIO3BOJISIETHCS TUTBKH MPU HASIBHOCT1 HA KOPMI
pysboBoro. HaGamxeHHs T1aBy4Iux 3aco0iB 0 TPOCY MPHU MIBUAKOCTI TeUil MOHAT
3 M/c 103BOJISETHCS TUIBKU 3 HU30BOT'O OOKY.

[IpariBHUKH, K1 MEPEMIIIYIOTBCS IO MICIS pOOOTH YOBHOM Ta MPOBOJSTH
poOOTH 3 TOHTOHHOTO TUIOTY, TOBUHHI IOTPUMYBATHUCh IIPaBUJI TTOBEIIHKM Ha BOJII.

Jlns 3amo0iraHHs BiJl YKYCIB OTPYHMHUX KoMmax (KapakypTiB i T. 1.), a TAKOXK
3Miii mpariBHUKaM 3a00pOHSIETHCS:

- XOJIUTH B JIETKOMY BiIKPUTOMY B3YTTI;

- i yac poOOTH MepeBepTaTH KaMiHHS 1 00JaiHaHHS 0€3 ToNepeHbOro iX
OTJISIY;

- MHTH  aBTOMOOUTI  Oums  BOAHUX  JjoKepen  (piuKW,  KaHAIMW,
BOJIOHAKOIMYYBaYi, CBEPIJIOBUHN ).

ITepen mepenpaBoro Mo JHOAY HEOOXITHO YBaXKHO OTJISHYTH Ta BU3HAUYMTH
3arajbHy MPUAATHICTH JIBOJOBOTO MIOKPUBY JIJISI TIEPETIPABH.

Micrie epenpaBu 1o Jb01y TOBUHHO MaTH:

- 3pY4HI [IOJIOT1 CITYCKH Ha JIiJ;
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- 100pe CIoJIydeHHs JIboAy 3 Oeperom;

- piBHUM Ta HAAIMHUN MO MILHOCTI JIbOJAOBHM MOKPUB O€3 OIOJIOHOK Ta
TPILIHH.

[Ipy BHKOHAHHI pOOIT HAa TEPUTOPIAX HAPTOra3oNnpoOBOIIB HEOOXITHO
BUKOHYBaTH HACTYIIHI TIPaBHJIA:

- MiCLISl BIIKPUTOTO BUAUIEHHS ra3y 0OXOJIUTH 3 HABITPSHOTO OOKY;

- HE pO3TallOBYBATHCh HA BIAMNOYMHOK 1 JUIsl TPUUHATTS K1 MOOIU3Y
ra3oHe0e3-IeYHUX MICIIb;

- CITyCK B KOJIOJIsA31, TpaHIei Ta EMKOCTI KATErOPHYHO 3a00POHSIETHCS;

- HE JIOMYCKATH BIAKPUTOTO IMOJIYM'sl HA TEPUTOPIi.

[Ipu TtomorpadiuHux 3HOMKax MIA3EMHHUX I1HXKEHEPHUX KOMYHIKAIIIi
KEepPIBHUK MAPO311TY 3000B'sI3aHUM J10 TOYATKY POOOTH 03HAHOMUTH

pOOITHUKIB 3 POOOTAaMU B KOJOAA3SIX, KOJEKTOpax 3 IHCTPYKIIEK IO
OXOPOHI mpalli IpH MUX podoTaxX 1 MEPEeBIPUTH iX 3HAHHS, OJTHOYACHO MPOBOIUTH
MOCTIMHUN KOHTPOJIb 32 TOTPUMAHHSAM i1 BUMOT.

ITo 3akiHUeHHIO POOOTH HEOOXITHO:

- mpuOpaTu 3 poOOYOTO MICIl IHCTPYMEHT Ta 00JIaTHAHHS;

- MpuOpaTH OTOPOJKEHHS 3 IOPOTH, KOJIOJISI31B 1 KOJIEKTOPIB;

- 37aTH 1HCTPYMEHT, OOJiaJHAaHHS Ta IHJIMBIAYyallbHI 3acO0M 3axXHUCTy B
Ha3HAYEH]1 MICIA.

Crenoasr Ta crenuB3yTTss OYUCTUTH Bif] IITY 1 Opyy.

BumuTe pyku 1 06I1U94s BOJIOIO 3 MIJIOM.

IIpo Bci 3ayBakeHHS 1 HETMOJIAJIKH, BUSABIICHI ITiJT 9ac poOOTH, MOBIIOMHUTH
KEepiBHHUKA POOIT.

Bumorn iHCTpyKIii € 0OOB'SI3KOBUMHM JIJIsS TMPAIIOOYUX. 32 HEBUKOHAHHS
BUMOT 1HCTPYKIIii BOHM HECYTh MIEPCOHAIIbHY BIAMOBIIAIBHICTD.

[Ipn BuHWKHEHHI aBapiiiHOI cWTyallii, KOJWM OJWH 13 UICHIB Opuramu
HE3/IaTHUN CaMOCTIMHO MepecyBaTUCA, MOTEPIUIOMY HEOOXIIHO HAAaTH MEIUYHY
JOTIOMOTY 1 JJOCTAaBUTH WMOT0 B HAWOMMKYMK MEAMYHKT, a TaKOXX IOBIJIOMHUTH

KepiBHUKA POOIT.
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BUCHOBKHU

Bnepmie npoBeneHO  OOCTEKEHHS  3€MElb  CUIbCHKOIOCHOJAPCHKOTO
NpU3HAuUeHHS Ha TepuTopii cema 3apokHE 13 3aCTOCYBaHHIM O€3MUTOTHHUX
JTaJIbHUX anaparis.

Po3pobiieHa cucteMa onepaTHBHOTO TUTAHYBAaHHS KOMIUIEKCY 3aXOiB II0I0
MOJIabIIOTO MOHITOPUHTY HETaTHBHHUX SIBHIN, 3 TMPUCKOPEHUM OTPUMAHHIM
BuxiHOI 1H(popmartii. Lle gocaraeTscs 3a paxyHOK BUKOPUCTAaHHS JMCTAHIIMHUX
MeToliB  (0e3mMUIOTHI JiTalbHI amapatv) 1 [OporpaMHOro  3a0e3NedyeHHs
(AgisoftPhotoscan, Microsoft Excel), 1o 3Ha4Ho crpoinye poOoTy 3 00CTEKEHHS
MOIITKO/PKEHUX HAca/PKeHb, IUIAHYBAaHHS HEOOXIHMX 3aXO0JiB 3 CYTTEBOIO
C€KOHOMI€I0 KOIITIB BHACTIIIOK 3aCTOCYBaHHS  CICLIATBHUX MPOrPaMHUX
IPOJYKTIB.

3actocyBaHHs po3po0JIEHOT cUCTeMHU 3a0e3Mneuye OTPUMAaHHS PI3HOMAHITHOL
iH(dOopMaIIil PO MOMIKOKEHHS IOCIBIB, HEOOXIAHOT /ISl TMPUUHSATTS PIIIEHb I10
JIKBIIAIIT HACTIIKIB.

OTtpumMaHi 1aH1 MOXYTb CIYTYBaTH JISL:

- IPOILIECiB MEXXYBaHHs, IHBEHTapHU3allii Ta KaIacTPOBOI OI[IHKH 3€MEJIbHUX
IUISHOK;

- OIIIHKU €(DEKTUBHOCTI BUKOPUCTAHHS 3eMEIbHUX PECYpPCIB
CUTBCHKOTOCIIOAAPCHKOTO PO iTIO;

- OIIEPATUBHOTO OTPUMAHHS 3€MeNIbHO-Ka1acTpoBOi iH(opMairii;

- IPOEKTYBaHHS PO3BUTKY TEPUTOPIH;

- MPOEKTHO-BUIITYKYBAJILHUX POOIT;

- JIOKQJIbHOT'O JIEP>KaBHOTO MOHITOPUHTY 3€MeJIb 3 METOI0 KOHTPOJIIO
BUKOPHCTaHHS, OXOPOHHU Ta IHIIKX 3aXOA1B 3 YIPABIIHHS 3€MEIbHUMU PECYPCAMU;

- €KOJIOTTYHOTO MOHITOPHUHTY;

- CTBOPEHHS TPHUBUMIPHHUX MOJIEICH MICIIEBOCTI JUIsl TeoiH(popMamiitHux

CHCTCM.
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3 KOXXHUM POKOM MIABUIIYETHCSA SKICTh KaMep, 3pOCTa€ €MHICTh OaTapeil.
AnroputMu 00poOKH 310paHoi iH(pOpMaIlli CTalOTh BCE KpalUMH, a 3aCTOCYBaHHS
IpoHIB Bce OutbIl AocTynHUM. KomepiiiiHi cepBiCH MPOJOBXKYIOTh BUBOJUTU Ha
opOITy CBOi CYNYyTHUKH JuCTaHIiiHOro 3o0HayBaHHs. I[Iporpamu Landsat 1
Sentinel-2 maHyroTH 3amycKkd HOBHX amapaTiB 3 OUIBII TPOCYHYTUMHU
TEXHOJOTIIMM JUIsl 3MOMKHM 1 CKaHyBaHHsS moBepxHi 3emuil. Lle cnpusie Tomy, 1m0
MOHITOPUHT 13 3aCTOCYBAaHHSAM JPOHIB 1 CYNYTHHUKIB 4Yepe3 KiIbKa POKIB CTaHE
TaKUM € 3BUYalHUM B POOOTI YKpaiHCHKOTO arpapis, sik CbOTOJIH1 3aCTOCYBaHHS
GPS Ha TexHii.
MOXJIMBUM 3aCTOCYBAaHHSM JIaHOI CUCTEMU (3 KOPUTYBaHHSM JUIsl KOXKHOTO
KOHKPETHOTO BHMAJKYy) € BU3HAYEHHS BIUIMBIB MPUPOJHOTO, aHTPOMOTEHHOTO 1

TCXHOI'CHHOI'O XapaKTCPy Ha ITOCIBH.
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