TEXHIYHI HAYKU TA TEXHOJIOT T Ne 4(38), 2024
TECHNICAL SCIENCES AND TECHNOLOGIES

DOI: 10.25140/2411-5363-2024-4(38)-336-349
VIIK 631.58:631.147

Bikmop Bacunvosuu Bopox', Bimaniii Ieanosuu 3auepkoenuir’

Vacnipant kadenpu reoinpopMaruku
KuiBcbkuii HarioHansHui yHiBepcuTeT iMeHi Tapaca Llleuenka (Kuis, Ykpaina)
E-mail: fainkucha@gmail.com. ORCID: https://orcid.org/0009-0005-0112-8422

2JIOKTOp TEXHIYHUX HayK, Ipodecop, 3aBiayBad. kadeapu reoinGopMaTHKu
KuiBcekuif HarjioHansHuH yHiBepcuTeT iMeHi Tapaca llleBuenka (KuiB, Yxpaina)
E-mail: vitalii.zatserkovnyi@gmail.com. ORCID: https://orcid.org/0009-0003-5187-6125. Scopus ID: 57200165109

BUKOPUCTAHHS BE3IIVIOTHUX JIITAJIBHUX AITAPATIB
B 3AJAYAX INPEIU3INHOI'O 3BEMJIEPOBCTBA

3acmocysanns b6esninomnux nimanvnux anapamie (BI1JIA) é cinscokomy eocnooapcmei 63azari, a npeyusiiHoMy 3eMaepoo-
CMBI 30KpeMa, 3 KOJCHUM POKOM HAbysae 6ce OLIbuUX (popm, 810 NOCI8Y HACIHHS, MOHIMOPUHEY iX 3DOCMANHS MA 8POACAUHOCHI,
ix kapmyeanus 00 0ONPUCKYB8AHHA NOCiGI6 3acobamu 3axucmy pocaun (33P) i enecenns 006pus. B npeyusitinomy semnepobcmsi €
Modicaugicme inmezpysamu ceonpocmoposi oani, mexwonoeii I'lC ma J33, wmyunuii inmenexm, Big Data, [nmepnuem peueii ma
iHwi iHHOBAYINHI pilleHHsL.

BIIJIA oatome moocnugicms onepamusHo 30iliCHI08GAMU MOHIMOPUHE TPYHMIG, AHANIZY8AMU CIAH | OUHAMIKY NOCIGi8, 8i0-
cmedicysamu npooaemHi OLAHKY, AKI NOMpebyIomb YNpaguinCbKo20 6MpYUaHHs, OYiHIO8AmMuU epexmusHicms mux abo iHuux az-
POMEXHIUHUX NPULOMIB, OAIONb MOJICIUBICIb OOCHYIHO20 00EPIICAlHsL (homoepammempuynoi ingpopmayii, 3HIMKI6 8UCOKOI po-
spisnenocmi mowo. Cyyacni BIIJIA € oocmynuumu Ons azpapiie, He MilbKu HAOAIOMb AKMYALbHY IHGopmayilo npo cmau i
OUHAMIKY 3pOCMANHS POCTUH, alle U 3aXUCHy 00poOKy nouis i bazamopiunux Hacaddicenb necmuyudamu. Bonu dozsonaoms ompu-
mamu 2eonpug’s3ani 0ani npo cmaH GUPOWYBANHUX CilbCbKO2OCNOOAPCLKUX POCAUH, WO ICMOMHO 00NOMAAE azpapisam o ode-
poicarnHs sucoxkux epodicais. 3oxkpema, BI1IJIA, ocnaweni mynomucnexmpanvrumu i RGB-kamepamu darome mosciusicms onepa-
TMUBHO20 00EPACANHSL 300PANCEHD CLTLCLKO2OCNOOAPCLKUX KYIbIYP 8 ONUIICHI IHPAUepEoHill HacmuHi cnekmpa, 3a0e3neyuyoyu
npU YbOMy MOHIMOPUH2 CIMAHY 8e2emayii ma 300po8 s pociuH. 3iomka 3 BI1JIA € nabazamo 6inbiue 0emanizo8anoio, Ha GiOMiHy
6I0 KOCMIMHUX 3HIMKI6, PO3DIZHEHHs MOJICIUGE HABIMb € CAHMUMEMPAX HA MOYKY, 3d PAXYHOK eucom noavomy 6id 100 0o 600
Mempig Hao NOBEPXHerO 3eMi.

Onucano suxopucmannus BIIJIA ona npeyusitinozo 3emnepobcmaa. Po3znanymo memoou MOHIMopuHey nouie 3a 00noMo201o
BIJIA. Bnposadowcentns mexuonozii siiomxu 3 BIIJIA 0o3sonse cmeopiosamu elekmpoHHi Kapmu noJie | OnepamueHo nputimMamu
VAPABIIHCHKI pitenHs npu yckiaouenni cumyayii. Inoexc NDVI, wjo ompumyemoca 3a 0onomoeoro bBIIJIA 6invws nosHo i dema-
JIbHO 8100UBAE NOMOYUHY CUMYAYIIO HA KOJICHIU OLISAHYL NOJISL, Y020 8AJICKO 00CA2MU 3a OONOMO20I0 CYRYMHUKOBOL 3UOMKU.

Busnaueno, wo nawa xpaina mae nomenyian 0o suxopucmants BIIJIA 6 cinbcokomy eocnooapcmei 3 02nsidy Ha mexHiuHi,
EKOHOMIUHI A TH0OCHKI pecypcu.

Kniouosi cnosa: npeyusiiine 3emnepobcmeo; MOHImopune, yugpose cintbcoke 20cno0apcmeo; Oucmanyitine 30H0Y8aHHS,
3acobu 3axucmy pocaun (33P), necmuyuou, bBIIJIA, niosuwenns eposcainocmi.

Puc.: 13. bion.: 15.

IMocTanoBka nmpodaemMu. CiTbChKOTOCTIONAPCHKA Tally3b I OUTBIIIOCTI AEpP)KaB CBITY 3aB-
XK1 OyJia 1 3aJIMIIAEThCS O/IHIEI0 3 PIOPUTETHUX c(ep SIK 30BHIITHBOEKOHOMIYHOTO, TaK 1 BHYT-
PILIHBO €EKOHOMIYHOTO PO3BUTKY. Bisl Hel 3a/IeKUTh HE TIUTbKH )KUTTE3IATHICTD 1 CAMOIOCTATHICTh
KpaiH 1 CYCNJIbCTBA, a i 0e3/iY IHIIUX HampsAMIB JIFOICHKOT MisuTbHOCTI. He € BUKITIOUeHHSM y
IbOMY 1 YKpaiHa, sika 32 KOpOTKUN MMPOMIXKOK Yacy 3 KpaiHu, 110 3aiiMasiacs BUpOOHUIITBOM 3epHa
TOJIOBHUM YHMHOM JUJISI BJIACHUX TOTPEO, IEPETBOPUIIACS HA OJTHOTO 31 CBITOBHX JIIEPIB 3 EKCTIIOPTY
3epHa, COHSIITHUKOBOI OJii, a MPOYKIIIIO 3 HAIMX JIaHIB MOKHA 3yCTPITH IO BChOMY CBiTy. Came
181 Tay3b cborozHi 3abesneuye 14 % BBII Ykpainu i € BeBHEHICTb, 110 1Ii TeHIEHLI] 30epe-
KYTbCs 1 Harani Oy TyTh 3pOCTaTH, He3B)KAI0UM Ha HA/[3BUYAHO CKIIaJHY CUTYAIlIO B KpaiHi.

Busnavarouu comifHi yCHiXM Cy4acHOTO CITBCHKOTO TOCIOAapCTBa YKpaiHH, MOTPIOHO
BIJI3HAYMTH OJIHAK, IO IS Taly3b Ma€ 1 BEJIHKI MPOOJIEMH SIK €KOHOMIYHOTO XapakTepy, TaK i
po0JIeMu, OB’ s3aHi 13 MPOAYKTHUBHICTIO 1 pEHTAOCIBHICTIO, 3POCTAI0UYUM AePIIUTOM poO0U0i
CHJIM BUKJIMKAHHUX BIHHOIO Ta JEMOMYJISAIIEI0 CUTbCHKUX TEPUTOPIN (HE3a0BLTHHUMHU €KOHOMI-
YHMMH Ta COLIAJIbHUMH YMOBAaMH, OJANIBIIMM 3pOCTaHHAM 0e3p0o0iTTs, aKTUBI3ALI€I0 Mirpa-
HiitHUX mporeciB (ypOaHizaliero MicT) 1 K HacliI0K, BAMUPAHHSM cela), Jerpajalic€io HaBKo-
auiHboro npupoanoro cepenosuuia (HIIC), 3pocratounM TpeHAOM CIIOKMBAHHSI TBAPUHHUX
O11KiB, 3MIHY Xap4oOBHX TEpeBar 4epe3 CTapiHHS HACEJICHHs, T100aThHUM MOTETUTIHHIM KJIi-
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Maty Tomo [1; 2]. Jlo nux mpobieM nomaeTbest HEOOX1AHICTh TOYHOI 11eHTH(iKaIi Ta KUTbKI-
CHOT OIIHKM MaTOreHHUX (haKTOPiB, K1 BIUIMBAIOTH K HA 3JI0POB’sI POCIIHMH, TaK 1 TBAPUH 1 5K
HACIIZIOK CTAHOBJIATH PU3MK 370POB’I0 JIOMUMHH. TaKoX € 3aJexHICTh Bpoxkaio Ha 80% Bix
IPUPOIHO-TIOTOJHUX YMOB [3].

[Tpu 3acTocyBaHHI TEXHOJOTIH Mpenu3iiHoro 3emiepoodctna (No-till, Strip-till), cimbebkoro-
CMO/IapPChKUX YCTaHOBOK 3 U(poBUM kepyBaHHsM, BIIJIA Tomo, BIIMB MOroau i KiliMaTy Ha
e(eKTUBHICTh POCTMHHUIITBA 3BOAUTHCA 110 20 %, a pemira, 80 %, mpumnagae Ha TEXHOJOTII Ta
YOPaBJIiHHSA Y CIIILCHKOMY TOCIIOapCTBi [3].

BujineHHsi HeBUpilIeHUX paHillle YACTHH 3arajbHOI npodaemu. [TocunenHsam riodaiti-
3al1ii CBITOBOI €KOHOMIKH 1 3pOCTaHHSI HACEJICHHS 3eMHOI KyJi JEMOHCTPYE BaXKJIHMBICTh TPO-
rpecy CUIbCHKOTO rOCHOAAPCTBA, IKUM BU3HAYAE HE TUTHKHU PIBEHB KUTTS HACEJICHHS, aJe i Bifi-
rpa€ KIFYOBY POJIb Y 3a0€3MEYEHOCTI EKOHOMIKH Oy Ib-SKOT KpaiHH.

3a cBiJJUEHHAM HAYKOBIIiB, Hanpukiaz [4], HaceneHus cBity y 2050 pori gocsirae mudpu 10
MUTBApIB 0ci0. 11lo6 mporomyBaTi Taky KiIbKICTh JIt0JIeH MOTPIOHO 30UTBITMTH BUPOOHHUIITBO
NPOJYKTIB XapuyBaHH IoHaitMeHIIe Ha 70 %. [Ipu oMy MOMIIMBOCTI 301IBIIIEHHS TUIOIL Op-
HUX 3eMeJIb Y CBITI peajbHO BijcyTHI. Lle 03Hauae, o yIst MoAaIbIIoro mporpecy CliabChKOToc-
NOJIAPCHKOT rajty3i € )KOpCTKa MoTpeda KapAMHAIBHUX 1HHOBALIHUX 3MiH, 3aCHOBaHUX Tepen
yCIM Ha BIPOBAKEHHI CTCIIAIbHUX arpOBUPOOHUYHX MPOIIECiB, iHPOpMAIIHUX 1 TeoiHDOp-
MaliifHUX TeXHONIOT1H, TexHomorii /{33 ra GPS psny iHImMxX iHHOBaLifHIX HAYKOBUX 1 HAYKOBO-
JOCTIHUX JOCATHEHB, CIPSIMOBAHUX HA ITIIBUIICHHS BPOXKAMHOCTI Ta SKOCTI CUIbCHKOTOCIIO-
JApCHKOTO BUPOOHUIITBA.

[TpuknamomM TakuX TEXHOJOTIH MOXKYTh CIIYyTYBaTH TEXHOJIOTI MPEIU3IMHOTO 3eMiepooc-
TBa, SIKi 3 KOXXHUM POKOM HaOyBalOTh Bce OLIBIIOI momyisipHoCTi. Lle moB’a3aHo0 3 TuM, 1o i
TEXHOJIOT11 TO3BOJISIIOTH OTPUMYBATH ONTUMAJIbHY MPOAYKTUBHICTD 3 KOKHOTO TOJIsI, 3MEHILIUTH
BUTpATH Ta 3a0€3MeUyBaTH €KOJIOTIYHY CTIHKICTh Ta 3aXUCT NPUPOTHOTO CEpeOBHIIA. Y IIEHTPI
MPENHU3IHHOTO (TOYHOTO, «PO3YMHOI0») 3eMJIep0oOCTBa 3HAXOAITHCS CLIBCHKOTOCIIOAAPCHKI PO-
00TH, cepen AKUX MUpPOKe 3acTocyBaHHs oxepxanu BITIA [5; 6; 7], ski 103BOJSIOTH aHAIIRY-
BaTH CTaH I'PYHTIB, MOCIBIB, €()EKTUBHICTH 3acTOCyBaHHs 33P, BOJIOTICTH TOIIO.

BincyTHicTh 200 HETIOBHOTA 3HAHB PO CTaH IPYHTIB 1 MOCIBIB, MOTOHI YMOBH, HETIPaBU-
JpHE a00 HETOBHE BUKOPHMCTAHHS MOTEHIIany 3aco0iB 33P, mpobaemu 3poIeHHs], TOMIIKH B
OLIIHII MallOyTHHOTO BPO’KAIO Ta BIZICYTHICTh a00 HEJOCTATHICTh iH(POPMAIIl TPO PUHKOBI TEH-
JIEHITIT CIYTYIOTh TPUYMHOIO BTPAT 1 JOJATKOBUX 30MTKIB arpapiiB. 3aCTOCYBaHHS TE€XHOJOTIH
Iperu3iiHOro 3eMIepoOCTBa J03BOIISE O30y THCS OLTBIIOCTI 3 ITUX npobieM. Li TexHoorii 1o-
3BOJIIIOTH OTPUMYBATH ONTHUMAIIbHY MPOAYKTUBHICTH 3 KOKHOTO TMOJISl, SMEHIIUTH BUTPATHU Ta
3a0e3nevyBaTu eKOJIOTiYHY CTIMKICTh Ta 3aXHUCT MPUPOIHOTO CEPEIOBUIIIA.

AHaJI3 OCTaHHIX T0CTiIKeHb i myOJikamiii. [IuTaHHAM PO3BUTKY arpapHoOi ramxysi mpuc-
BsYeHI Tpaili BYeHux B. AmOpocoBa, C. Bomomina, A. Iafigynskoro, O. [amis, M. 3y0rs,
M. Kicins, M. Mamnika, B. Mecens-Becenska, I'. ITigmicenpkoro, I1. Cabnyka, B. FOpunimmna ta
psny IHIINX.

[Tutannsam 3actocyBanns BIUIA y cinbcbkoMy rocmonapcetsi 3aiimanucst BaeHi JI. C. bymmok
(Bullock D.S.), A. I1. Mamnapino (Mallarino A.P.), I1. K. Illapd (Scharf P.C.), B. M. I'motos, A. T'y-
Hina, M. I1. Mariituuk, B. I1. Xapuenxo, O. A. [{umbamictoBa, I. M. OH Ta in. He3Baxaroun Ha
BEJTMKUI BHECOK LIUX YUCHUX Y MEPCTIEKTUBHUNA PO3BUTOK CYYaCHOTO CUIHLCHKOTO TOCHOApCTBa,
BITPOBA/DKEHHS IHHOBALIIMHUX TeXHOJIOTIH 3actocyBaHHs BITJIA B TexHOMOTIT peru3iitHOro 3eM-
7epo0CTBa, € 11e 6araTo MpoOIeMHHIX MTUTaHb, SIKi TOTPEOYIOTh CBOTO OCBITICHHSL.

MerTolo crarTi € aHaTi3 MOXIMBOCTEH 3acTocyBaHHsI bITJIA B TeXHOJOTISX MPEU31iHHOTO 3¢-
MIIepOOCTBA /TSI TTiABUIIICHHS BPOXKaHHOCTI POCIIMHHUIITBA Ta 301IBIIIEHHS HOTO MPUOYTKOBOCTI.

Buxaan ocHoBHoro marepiajy. Etanu po3BuTKy arpapHoro cektopy y cBiti 3 XIX—
XXI ct. mpencrasneHi Ha puc. 1.
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ETATIN PO3BUTKY ATPAPHOIO CEKTOPY B CBITI

Ne 4(38), 2024

1900 pp. 1950 pp. 1990 pp. 2010 pp.
Cineceke 2ocnodapcmeo 1.0 CinbcoKe 2ocnodapcmeo 2.0 CinbcoKe 2ocnodapcmeo 3.0 Cinbcoke 2ocnodapcmeo 4.0
N .. = . =Q@|| TouHe Lucpose
Mexanizayin > 3eneHa pesonioyia > EIE-E 3emnepobcmeo > 3emaepobcmeo

° losea mpakmopie

o MidsuwjeHHA echekmusHocmi
pyyHoi npayi

o HuseKuii piseHb 6upob6HUYMEaA,
docmamniii nuwe dns

o Hoei azpoHomiuHi npaKkmuku

© BuKopucmaHHs 006pus ma
necmuyudis

© [loninweHHa AKocmi HaciHHA

o 3acmocyseaHHA asmornisnomy

© MoHimopuHz epoxcaliHocmi

o [lugpepeHyiliHe eHeceHHa ma
nocie

© YnpaesniHHA Ha ocHosi daHux

o FARM-meHedxcmeHm

© AHGi3 OaHUX Y pednbHOMY Yaci

o lMocnyau 3 dodaHoro eapmicmio

© Onmumizayis UKOPUCMAHHA
pecypcie

P © [lideuujeHHn epoxcaliHocmi
3abe3neveHHA cimeuHuxX mompe6é

B YkpaiHi TouHe 3emnepobcmeo 4acmkoso
noedHyemoca 3 Ljugpposum

Puc. 1. Emanu po3sumky azpapro2o cekmopy y ceimi

[Tepmmm eTamnom po3BUTKY arpapHOTO CEKTOPY Y CBITI CTaJI0 BIPOBAIHKEHHS 3aC00IB Me-
XaH13aIlil TpoIeCiB BUPOIIYBaHHS 3€pHOBHUX, TIEPE]] yCIM TPaKTOPiB 1 KOMOAWHIB, IO CIIPUYH-
HWIO YKPYIMHEHHSI HEBEIMYKUX CUTLCHKOTOCIIONAPCHKUX TOCIIONAPCTB, 30UIBIICHHS TUIONI. Y
JESKUX TOCMOIapCTBaX OOPOOIIOBaHI IUIOMNII JOCSIIIA KiTbKa THCSY TeKTapiB. 3aCTOCYBaHHS
3aco0iB MexaHi3aIlil J1aJj0 MOXKJIIMBICTh ITOBHICTIO IMMO30yTHCS Ba)KKOI py4HOI Iparii, 0COOIUBO
i1 9ac 30MpaHHs BPOXKAro.

JIpyriM eTanoM CTaB eTarl TaK 3BaHOi «3eJIeHOT PEBOIOII1», SIKa CIPUYHHMIIA TTOSIBY HOBHX
arpOHOMIYHHX TMPAKTHK, KOMIUICKCHOTO BUKOPUCTaHHS MiHEPAJIbHUX TOOPUB, XIMIYHUX 3aCO-
01B 60poTHOU 3 Oyp’sIHAMU 1 IIKiTHUKAMU, 1110 BUKIHKAIHA OUTBII TPYAOMICTKI BUPOOHUYI ITPO-
IIECH, SIK1 JIOLLJILHO IMTPOBOAUTH Ha BEIMKHUX ILIomax. L{e 1a10 MOKIMBICTh CYTTEBO ITi IBUIIMTH
(na 30-60 %) BpokaiiHicTh mofiB. IIpoTe mpu oMy, UMM OUIBIIMMHU CTAaBAIM OKPEMI MOJS,
THM MEHIIIC 3HaHb arpapii Maju Mpo KOXKHE ToJIe 1 OKpeMi HOTO MUISHKH.

TexHoOTIi MPenr3iHHOTO 3eMIIepOOCTBa JO3BOJISIIOTH OTPUMYBATH ONTHMAIBHY MPOAYK-
TUBHICTb 3 KOXKHOTO TIOJIs, SMEHIIIUTH BUTPATH Ta 3a0e3MedyBaT €KOJIOTIYHY CTIMKICTh Ta 3a-
XHUCT MPUPOTHOTO CEPEIOBHUIIIA.

[Tpenm3siiine 3eMaepoOCTBO — 1€ YIIPABITIHHS YPOXKANHICTIO TIOCIBIB 13 BpaXyBaHHSM BHY-
TPIITHBOIIOIBLOBOT BapiabeIbHOCTI MICIIS ICHYBaHHSI POCIMHHU 3a JOIIOMOTOI0 CyYaCHUX TEXHO-
noriii reoindopmariitaux cucrem (I'IC), mucranmiitHoro 3ouayBanns 3emii ([133), [aTeprera
peueii (IoT), Benukux macusiB nanux (Big Date), mtyunoro intenexty (II1), xmapaux obunc-
JIeHb, MAIITMHHOTO HABYAHHSI TOIO CIIPSIMOBAHUX Ha 30UTBIIEHHS CLIBCHKOTOCTIOAAPCHKOTO BU-
pPOOHUIITBA Ta MiHIMi3aIlil BUTpAT pecypciB (puc. 2).

T1p02HO3y8aHHA
epoxcaliHocmi ma
AKOCMI 8poXar0

Cynymuukosuii
H ma BIMN/IA —
MOHIimopuHz

lMpuiinammsa
b6i3Hec-piweHb

A

Memeo-
MOHIiMmopuHe

O6pobka daHux
Kapmu-3aedaHHA
01 dughepeHyiliHo2o
8HeceHHsA

!

Basu daHux ma
ERP-cucmemu

OyiHka akocmi
BUKOHAHHA
onepauiti

Aemomamusauyia

36ip daHux onepayiii Ha noni

AaHi
cKaymuxay

Dircauia kno4o8uUX napamempie

Xapakmepucmuku
rpyHmy

Puc. 2. [Ipuxnao 3acmocysantsn mexnonoeii npeyusittHo2o 3emiepoocmea

Hanmipae Ta/abo HeeeKTHBHE BUKOPUCTAHHS IPUPOJIHUX PECYPCIB, MEPE.] YCIM IPYHTY 1
BOJIM, TOOPHUB Ta MECTUIINIIB TSI CLITLCHKOTOCTIOIAPCHKOT0 BUPOOHHIITBA MPH KJIACHIHOMY 3€-
MIIEpOOCTBI CIIPUYMHSIE 301TBIICHHS BTPAT BOJAM Ta MOKUBHUX PEUYOBHH 1, IK HACHIJIOK, CIIPH-
yuHtoe nerpanamiro HIIC [8].
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OuikyBaHi pe3yJbTaTH BiJl BIPOBAHKCHHS CUCTEMHU MPEIU3IHHOTO 3eMIIepOoOCTBa TIPe-
CTaBJICHI Ha puc. 3.

OYIKYBAHI PE3Y/IbTATH Bif] BNTPOBAMEHHA CUCTEMU
[ NPEYN3IAHOIO 3EMﬂEPOEC TBA ]
i ' ] | exonostmoemi
T e 3MeHWeHHA 3MEHWEeHHA semaepobcmea
aagmpam cobisapmocmi sumpam 36’3""""8"""
obpus ma podioyocmi
emepeli dobpus eHepeii |

Puc. 3. Ouixysani pezyriomamu 6i0 8npo8adicenHs cucmemu npeyusiiHo2o 3emiepoocmaa

Jy1st BIpOBaKEHHST CUCTEMH TTPEIU31MHOT0 3eMiIepo0CcTBa MOTPiOHI CKIaI0BI, 110 MPe/I-
CTaBJICHI Ha puc. 4.

cmamucmuyri 8aHi CcinbCcbKO20CTOapcoa
npo ypoxcaiiHicms HaseMicme mexHixka 3
cinbcbKrOo20CcTO3apcoKUXx GPS-061a8HOHMHS MOoMHCTUSsIicImo
Kyrnemyp o KoM romepHo20
mionpuemcmeaey KepyeaHHsI

OCHOBHI CKJIAZOBI, LL{O MNMOTPIGHI /151 BIIPOBAMEHHS
CHUCTEMNMM MPELIMIIFIHOINO 3EMJ/IEPOGCTBA

HOaAasHICIMb r
npocmopoeoy iHcpopmauyii 5 L cmamucmutiti
(rxoopdurammi dari, Oari azpoxinmivurux dani npo i
Kapmozpadpiuruii o6cmerceHs azporxainamusHi
mamepiarn, aepo- rpy+Hmie ymosu daHozo
peziony

i KOCMmivuHi 3HIiMmKu)

Puc. 4. Ocnosni cknaoosi, wo nompiomi 0151 BNPOBAOINCEHHS CUCTIEMU
npeyusitinoco 3emuepoocmea

BuxopucroBytoun 111 gaHi 1 3acodu AaHi ¢axiBili MAIOTh MOXJIHBICTh €()EKTUBHO peary-
BaTH HAa YBECh CIEKTP PI3HOMAHITHHX yYMOB II[0 BUHHUKAIOTh B MPOIECI CUIBCHKOTOCIOAAP-

CHKOT'O BUPOOHUIITBA.
ANTOpUTM BUPOOHMIITBA CUTIBCHKOTOCIIOAAPCHKOI MPOAYKIIT HA OCHOBI TEXHOJOT1H Ipe-

[IU31HHOTO 3eMJIepo0CTBa MPECTaBICHUH Ha PHC. 5.

Coyianeruii Purok 26ymy
( nonum ) ( )

A

Bupob&Huvka < TexHonoz2ii cucmemu o
pyHKYia nona semnepobcmea > Vpoxcati
A A
> Ciamu »| Bupouwjyseamu > 36upamu
Y Y
Kpumepii npuiihmms piwene dna cmpameaii
eubopy MoYHUX MexHoAo2il
¢ ¢ v
=
A 4 ;8! "az oximidHux ma is
TouHe R a’;paqﬁswuux st iunoaaf m&aﬂﬂ
= - CMaMy pocnuH
supouwlyeaHHa [ = ?35 o na?::r:;gﬂmp:e :};mrp T iii P rapmozpa- P npodykyis
Ll o) 2 iy s m"":y nidwuenenHs ma MHH:
S 2pynmy ma nocieii EPCIRTICH VPO AN ypo
A A A
BuxkopucmaHHa BurxopucmanHa
2pyHmMOO6PO6HOT fy| Midwuemosaya | |BUKOPUCTaLA
gl ma P 36upansHoi
mexHixu onpuckyeava e

Puc. 5. Aneopumm supobruymea cinbcbk020cno0apcvkoi npooykyii
HA OCHOBI MeXHOI02Il NPeyu3itiHo20 3emMaepoocmeda
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Jlnst omeprykaHHS BUCOKMX BPOXAiB arpapisiM MOTPiOHO MPOTATOM CE30HY MOCTIMHO 3/IbIH-
CHIOBaTH MOHITOPHHT CXOXICTh MOCIBIB, IXHE 3pOCTAaHHS 1 JO3piBaHHS HE3AJIEKHO Bija Yacy i
MOTO/IA, HAsIBHICTH Oyp’sIHIB, IIKITHUKIB, XBOPOO POCIIMH TOIIIO B YMOBaX MOCTIHHOTO ITiABH-
IIEHHS BUMOT JI0 SIKOCTI CUIBCHKOTOCIOAAPCHKOT MPOAYKILi.

B ocHOBI HayKOBOi KOHIIEMIII1 MPEIU3IHOr0 3eMIepo0CTBa JIGKUTh TOHATTS MPO iCHY-
BaHHS HEOJHOPIHOCTEH B MEKax OJHOTO MoJs (puc. 6).

MPUYHHN BUHUKHEHHAR HECAQHOPIAHOCTEN B MEXAX OHOIO Nno/is:
& & = ¢
R, [RSASASY
N N/ N S
Haaernicme Haaenicme Pizna
pizHux i PizHuli -
pizHO20 360s10MceHICMb
azposupoBbHUYUX A
eF;Jyn fpyﬂmie XimiuHozo penveg nonsa YT TR e
L Ha noni | cknady rpysmis ] J L y

Puc. 6. [Ipuyunu sunuxHenHs HEOOHOPIOHOCMEN 8 MeNCAX 0OOHO20 NOJIS

KnacuuHe cinbcbke rocrofapcTBo ONepye Ha piBHI MMOJIs, HE3BAXKAIOUX Ha Pi3Hi BIACTHUBO-
CTI TPYHTY TIO TIOJIIO, HOTO POMIOYOCTI, PO3MAITTS 32 TEHE3UCOM, TPaHYJIOMETPIEI0 Ta 3BOJIO-
xeHHaM. [Ipenusiiine 'k 3eMIepoOCTBO CIIPSIMOBY€E 3yCHIIIS arpapiiB peajibHO Ha YIpPaBIiHHS
KO)KHUM KBaJ[paTOM TIOJSI, JTO3BOJISIE CLIBCHKOTOCIIOAAPCHKUM POCIMHAM TOYHO OTPHUMATH
caMme Te 1 came B Tiil KiNbKOCTI 1o iM HeoOXigHo. Lle nae 3Mory onTuMi3yBaTH BUTpATH Ha
BUPOOHMIITBO arpapHoOi MPOAYKIIii IO MEHIIIH Mipi 0€3 BTpaTH BpOKANHOCTI.

TexHoorii 3MiHHOT0 200 U epeHIiiioBaHOr0 BHECEHHS JOOPUB 3/11HCHIOIOTHCS Ha IiJIC-
TaBi EJICKTPOHHHUX KapT MOJIiB, KOCMIYHUX 3HIMKIB, aHaJ3y CTaHy IPYHTIB, Tomlo. [Ipu nude-
PEHLIIHOMY BHECEHHI cepeIHsI HOpMa BHECEHHSI, B pO3PaxXyHKY Ha OJJMH I'eKTap, CYTTEBO 3Me-
HITyeTbesl. [Ipu nmboMy BimOyBa€eThCs MEpepo3noaisl J0OpUB HAa KOPHUCTh AUISHOK, SIKI IIbOTO
noTpeOyIoTh, 1 TUM CAMUM, OIITUMI3YEThCS BHECEHHS JOOPUB.

HamnpsiMku mostiniieHHs MoJTiB peICcTaBlIeH] Ha puc. 7.

HATIPAMKHW NMOJITLLEHHA 110/11B

]
I | 1 ]

ArPOHOMIYHWUA TEXHIYHNUA EKOJ1IOMNYHUV EKOHOMIYHUM
ypaxysaHHsA Sl H:’:::’ ‘:“:: :::) 3pocmanHA
peanvHux nompeb | |maiim-menedrxmenm, SNAUEY Cinb2o- ppoayxmueﬂocml
Kynomypu 8 Ha pigHi y i/a60o ckopoyeHHsA
dobpusax 5 cneupobHUUmMea sumpam
gocrocapees HO HOBKOAUWHE
cepedosuuwje

Puc. 7. Hanpamku noninwienns nonie

VY 1eHTpi npenusiitHoro (po3yMHOT0) 3eMIIepOOCTBa 3HAXOMSITHCS CUTECHKOTOCIIONAPCHKI
poboTH, cepen AKUX MUpoKe 3acTocyBaHHs ofepkanu BILJIA [5; 6; 7].

CroroaninHi cinbepkorocnoaapcbki BIIJIA mMaioTh BUCOKY HafiiHICTh, CTa0UIBHICT PO-
00TH Ta BUCOKY MpoayKTUBHICTh. [Ipu 1ibomy BITJIA He TiUIbKM AemieBIie OUTBIIOCT THITHX
CLIBCHKOTOCIIOZIAPCHKUX MAIIIMH, ajie ¥ 3HaYHO MPOCTIIE B YIPABIiHHI.

[Tocritine ynockonaneHHss BITJIA crnpusiio po3mMpPEHHI0 MOMXJIHMBOCTEH 3aCTOCYBaHHS
BIUJTIA B pi3HuX cepax ciibcpkoro rocrnonapersa. Lle 3actocyBanHs mecTHIUIIB 1 100pHB,
obnpuckyBanHs 33P, mocajka HaCiHHS, MOIIYK 1 po3Mi3HaBaHHS Oyp sHIB, OI[IHKA POIOYOCTI
IPYHTIB, KapTorpadyBaHHs Ta IPOrHO3yBaHHS BPOKaiB, OXOpPOHA I0JIiB TOIIO [9].

Cyuacsi Texnosnorii BITJIA Ta ma3zepHoro ckanyBaHHS JO3BOJISIIOTH Y MAKCUMAJIbHO KOPO-
TKI TEpMIHH IPOBOJUTH KPYIMHOMACIITa0H] 3HIMAHHS 1 OTPUMYBaTH y HU(PPOBOMY BUTIISII Op-
todoTorIaHu Ta ¢ pPoBi Moeni MiciieBocTi. BogHovac € it cBoi mpobiemu, sKi 1MoB’s13aHi 13
NPUPOAHUMH Ta IIOTOJHIUMH YMOBAMHU, HEMOXJIMBICTIO 3/11IHCHIOBATH 3HOMKY BEIMKHX TEPUTO-
piii To1IIO.
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Cepenns Bapricth 3Bu4aitHoro BITJIA moumnaetsest 3 1300 eBpo. Bapricte BIUIA nns
AIIK 6e3 crieriianbHuX TexHONOT1# KonuBaroThes Bifg 2000 1o 3000 eBpo. Texnonoriuni BITTA,
SIK1 BAKOPUCTOBYIOTHCS JUTsI CIIEIIalIbHUX oreparliii, mounHaroThes 3 8000 eBpo, neski Mozeni
—330 000 eBpo (BITJIA-o6mpuckysaui i BITJIA ocHaleHi crierialbHUMU TiepCreKTpaTbHIMH
KaMepaMH Ta IHIIUM KOIITOBHUM oOnagHaHHsaM) [10].

3acrocyBanHs BITJIA B TexHONOTISIX Mpenu3iifHOro 3eMuepo0CcTBa 103BOJISIE PEBOTIOLIITHUM
YUHOM 3MIHUTH CUTBCHKE TOCTIOAPCTBO, BUPIMIUTH LTy HU3KY MTPOOJIEM, 3 IKUMHU CTUKAETHCS CY-
YacHe arpapHe BUPOOHUIITBO, IIBUJIKO 30MpaTh i ONpaIboBYBaTH JIaHi, JO3BOJISIIOUH CLIBCHKOMY
TOCIOJIAPCTBY CTaTH BUCOKOTEXHOJIOTTYHOIO TaTy3310, 3aCHOBaHY Ha TOUHHUX PO3PaxXyHKaX.

Le mosicHIOETBCS THUM, 1110, TIO-TIepIlIe, BUKOPUCTaHHS Ta ekciutyarauis BITJIA B cinbch-
KOMY TOCITOJIapCTBI Ha MOPSIOK JICHIEBINA BiJl BAKOPUCTAHHS MIJOTOBAHUX JITAJBHUX arapa-
TiB, AKi MOTPeOyIOTh JOBOJII KOIITOBHOI CHENiaJbHOI MiITOTOBKH MiJOTIB, OCHAIIICHHS CHUCTE-
MaMH KUTTE€3a0€3MeUCHHS, 3aXUCTy, KOHAUIIOHYBaHHs To1o. [lo-apyre, BIIJIA morpebyroTh
3HAYHO MEHIIE TPAIULIHUX MaTuBHO-MacTWIbHUX MaTepianiB (IIMM) i B maiiOyTHROMY MO-
JKyTh BUKOPHCTOBYBATH aJIbTepHATHBHE (BiIHOBIIOBaHEe) manuBo. [lo-tpere, BIJIA He motpe-
OyIOTb aepOAPOMHOI IHPPACTPYKTYPH, @ MOXKYTh IPAILIOBATH 3 HEBETUUKUX IPYHTOBHX ILJIOIIA-
JIOK, 0cOOJNMBO IIE€ CTOCY€eThCS KBagpokontepiB. [lo-ueTBepre, 3 KOXKHUM POKOM JEIIECBILIAE
«HaunHKay BITJIA, BOHU cTalOTh OLIbII MiHIATIOPHUMH, KOMITAKTHUMH 1 OUTBII «PO3YMHUMUY,
3pOCTalOTh iX (PyHKITIOHATIbHI MOYJITHBOCTI.

Bukopucranns BITUIA nae MOXIHMBICTB arpapisiM 3/11HCHIOBATH PETyJISIpHY aepo3iOMKY TO-
JIB CBOiX TOCIIOAAPCTB, BUKOHYBATH 1X TOYHI 3aMipH, CTBOPIOBATH KapTorpadidHi MaTepiaan y
TOMY YHCIi 1 TPUBUMIPHI, KOHTPOJIIOBATH CTaH IPYHTY, SIKICTh OpaHKHU i TOCIBY, 30MpaTu JaHi
JUTSI pO3paxyHKy BETeTalllHUX 1HJEKCIB, Oy/TyBaTH €JIEKTPOHHI KapTH, JTOMOBHIOBATH JIaHl, Ofie-
pKaHi 32 JOMOMOTOI0 CyYacHOI CLIbCHKOTOCIIOAAPCHKOI TEXHIKHM, CYIyTHHKIB, MPOTHO3YBaTH
BpOXKai, 3aXUIIATH AUITHKY BiJ] OXKEX, PO3KpaZaHb, MOiTaHHS MPOAYKLIi JUKUMHU TBAPHHAMH,
«TOYKOBOY TOJIIIITYBaTH CTaH IPYHTY, BHOCAYH MiKpoZoOpHBa, 3acobu 3axucty pocius (33P),
SIK1 TIPU3HAYEHI 711 O0POTHOM 3 XBOpPOOAMHU POCIIHH Ta Pi3HOTO POy MIKITHUKaMHU — Oyp’ sTHaMH,
KOMaxaMH, TpPU3yHaMH, BU3HAUCHHS! PiBHS 3a0py/IHEHHS1, KOHTPOJIOBAaTH TBAPUH TOIIIO.

3aBmanHs, 1m0 BUpiy0Thcs cydyacHuMu BITJIA npencrasieni Ha puc. 8.

oyiHKa akocmi nocieie i suaeneHHA 36ip iHghopmayii Ons cayxbu 6e3nexu,
MOYHOI nAowi MOWKoOIeHHA abo 8 Momy Yucsi 3 8UAGAEHHAM paKkmie
3azubeni cinbCbKO20CcrIoAapcbKUX Kynbmyp He3aKoHHo20 sunacy xydobu Ha nonax

cynposio bydieHuymea cucmem

aydum ma iHeeHmapu3ayis 3emens meniopaui

8u3HavYeHHA decpekmie nociey

o MOHIMopuH2 36epedceHHA
ma npobnemHux 0inaHOK

3aedaHHna, wo KopeHennodisy kazamax

supiwyromecs
cyvacHumu
Bri/1A

aHani3 echekmusHocmi 3axodis,

CPAMOBAHUX HA 3GXUCM POCAUH CHECEHUZINPUXOEROM

cmeopeHHsA Kapm 0na
dudgpepeHuiiiosaHoz2o eHeceHHA
dobpue i 0bnpuckyeaHHsA nonis

MOHImMmopuHz eidnoaidHocmi
CMpyKmypu i nnadie cieoamiHu

euseneHHA sioxuneHs i X
nopyuweHs, 00nyujeHux y npoyeci
azpomexHiyHuUx pobim

nidpaxyHok cxodie ma bionoziyHoi
epoxcatiHocmi

aHani3 penvecpy i cmeopeHHA Kapm

0 4 b cmeopeHHA opmogomonsnaHis
sezemayjiliHux iHoeKcie PVI, NDV p pmod

Puc. 8. 3a60anns, wo supiwyromocs cyyacnumu bI1JIA

CrexTp TeXHOJOTIUHUX ONepaIliil Mperu3iiHoro 3eMepo0CcTBa sIKi Ha CbOTOJTHI BXKE BITPO-
BaJKEHI B CLIILChKE TOCMOIapcTBO 3a gornomororo bITJIA e noBomi mmpokum (puc. 9).
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aepoghomosiiomka sideosliomKka mennosisitina
zliomMmKa
L [ ]
1
mpusumipHe Onepayii, AKi BUKOHYIOMbCA 6 CifbcbKoOMy | | nasepHe
MmMooesnroeaHHA 2ocnodapcmei 3a donomozoro BIJ/IA CKaHyeaHHA
[
[ I | 1
MOHImopuHz 0bnpuUcKyeaHHs, . . .
P pucky ’ nocadKa HaciHHA OXOPOHHI hyHKYiT
nonie eHeceHHs 33P

Puc. 9. Onepayii, wo suxonyromocs 3a oonomoeoro bIIJIA [11-14]

Aepogomosiiomxa 3a nonomororo BITJIA icTOTHO epeBHUIIyE MOXIUBOCTI 3HOMKH 13 CY-
MyTHUKIB 32 PaXyHOK BUCOKO1 aKTyaJIbHOCTI, BUCOKOT PO3PI3HEHOCTI 3a paxyHOK HU3bKOI BH-
COTH TIOJILOTY HaBITh B yMOBaX IOPUBYACTOTO BITPY 1 XMapHOCTI To110. BukonyeThCs aepodo-
TO3MOMKA JIJIsI BUSIBJICHHSI TIPOTAIMH Ha TIOJISX, 3arubesti BpoXkaro (HacaJKeHb) uepe3 BILIUB
OpUPOIHUX (PAKTOPiB 00 BIHCHKOBHX JIiH, sIKi MOTPEOYIOTH ONEPAaTUBHOIO BTPYYaHHS Ta YCY-
HEHHSI, CTBOPECHHSI TPUBUMIPHUX KapT, MOCIB HACIHHSI, BHECEHHS JOOPHUB 1 XiMiKaTiB, MOHITO-
PHUHTY IIOCIBIB, U IPOBEIECHHS ipuralii, MOHITOPUHTY TBapUH 1 UIKIAHUKIB TOIIO.

Kpim Toro, nepen kepiBHUKaMU 1 arpOHOMAaMH 3aBXIH CTOsJIa MpooieMa meperysiay 1 oi-
HKH TOTO III0 TBOPUTHCS B CEPENHI BEIMKKX TOJIIB, OCKIILKH Ha Kallb € IEBHA YaCTUHA HE/IO-
OpoYEeCHUX JIIOJICH, SIK1 HE TITLKH KPaJAyTh YaCTHHY BPOJXKalo, aje i 4acoM MiCIIOI0Th Ha MO
cBOi KynbTypH. | BUABUTH 111 IPOOIEMHI AUISHKY B CEPEAMHI KYKYpPYI3STHOTO a00 COHSIIIHUKO-
Boro nojiB 06e3 BITJIA maitke HeMoximBo. 3a HeoOXigHocTI anmaparypa BITJIA moxxe Hanari-
TOBYBaTHCh TaKUM YHHOM, 1100 JaHI HaIXOAWJIH B PEXHMI PEaTbHOTO Yacy, 3A1HCHIOBATH
3MiHY MapIIpyTy HOJbOTY Uil OTPUMAaHHS J10IaTKOBHX a00 YTOUYHIOIOUUX JAHUX 3aJI€KHO BiJl
00CTaHOBKH TOLIIO.

Aepogomosiiomka 3a noriomororo bITJIA n03Bossie ofepkaTu KapTy BUCOT — IJIOCKY KapTy,
110 ToKasye penbed mosst. Ha Takiii kapTi epenaay piBHs MOBEPXHI MO3HAYEHI KOJILOPAMH, SIK
Ha 3BUYHIN reodi3uuHuii KapTi (ropy KOPUUHEBI, a HU3MHU 3eJieHi). KpiM KoiIbopoBOro Komy-
BaHHS Ha KapTy peiabe(y HAHOCITHCS 130J11Hi1, 0 3’ €JHYIOTh TOYKH OHOTO piBHSA (puc. 10).

R, 7 3 e

Puc. 10. I[Ipuxraou kapm eucom

Ipumimxa. JIns po6otu 3 penbedoM TyKe 3py9IHO, KOJIM BUCOTH B METPax HAHECECHI pa3oM
3 130iHisIMH. Take MapKyBaHHs MO>KE€ JTOIIOMOTTH BUSIBUTH MPOOJIEMHI MiCIIsl Ha TOJISX.

Bioeostiomka cyTTeBO 3MeHITy€e (piHAHCOBI 1 YaCOB1 BUTPATH HA aKTyaJIbHUN MOHITOPUHT
IOJIIB TMOPIBHSHO 3 BUKOPHUCTAHHSM Ha3eMHOI TEXHIKHM, JI03BOJISIIOUM OOCTEXKYBAaTHU M0
30 KMZ/FOI[I/IHy.

Mynemucnexmpanvha 3tiomMKka € JTy>ke HEOOX1THUM eIEMEHTOM IMPeHu3iitHoOro 3emiepooc-
TBA, OCKUTBKHU XapaKTEPUCTUKU KOKHOTO TIOJIS € HEOTHOPITHIUMH H MOXKYTh CHITBHO BapitOBaTHCS
BiJI IUTSTHKY JIO0 JUISTHKYA 3MIHIOIOYHW BIATIOBIAHUM YHHOM YPOKaWHICTh. DaKTOPIB IBOTO TOBO1
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0araro 1 CIIpOrHo3yBaTy iX Ha MEBHY KyJbTYpY Ta ILIE 3 YpaxyBaHHSIM BIUIMBY MOTOJJHUX YMOB
noBouti cknaaHo. [lo-niepie, 11e penbed modst, SIKUit MOKe BIUTMBATH HA OCBITIEHICTh IIOTO TIOJIS
(omH1 cXWJIM TIOBEpHEH1 10 COHIIM, 1HII 3ariHeHi). [lo-npyre, pi3Huii MiHepaapHUi ckiaf. [lo-
TpeTe, pi3Ha BOJIOTICTh IPyHTY. [lo-ueTBepTe, pi3Ha KUIBKICTb Oyp sSHIB Ta HAIIECTS LIKIIHUKIB
o JUITHKaX To1o. ToOTo, Mae MicIie eBHAa MO3aI4HICTb TOJIS 32 XapaKTepUCTUKaMU. MOXITHUBI
Pi3HI MiIXO0AM MIOA0 BUPIMICHHS 1Mi€i mpobiemMu. Mo)kHa HE 3BepTaTH yBard Ha 110 MO3aiuHICTh,
a CIOJIIBaTUCh Ha CepeHINd Bpokai Ha 1ojii. MoKHa JOJAaTKOBO IT/KUBIIOBATH POCIMHH HA
JUISTHKAX 3 MMM PiBHEM MOXKHBHUX €JIEMEHTIB. MO)KHA HaBIAaKy BUTPAYaTy MEHIIIE HACIHHSA 1
JT0OpHUB HA IOTEHIIIMHO c1a0Ki 1 6e3MepCIeKTHBHI TIITHKHY 1 30UTBIIUTH X T03yBaHHSI HA TIOTEH-
[IITHO CUJTBHI JUISHKA HAMArarurch 3MEHITUTH (JiHAHCOBI BUTPATH TIO TIOMIO 1 301IBIIATH 3ara-
JEHY BPOKalHICTh. BpemTi-permT MoxHa MOMIHSATH CUTbCHKOTOCIIOAAPCHKY KYJIBTYPY.

OcrarouyHe npaBuiibHE 1 €pEeKTUBHE PIlICHHS MOYKHA MPUIHSITH 1J11 KOHKPETHOI CUTYaIlii
3a JOTIOMOTOI0 KUTBbKICHUX JIaHMX, OTPUMaHUX 3a pe3yibTaTaMu 00pPOOKH MYJIbTHCIIEKTPATh-
Hoi 3iiomkH 3 BITJIA. BukopuctoByouu 11i JaHi MOXKHA IIPOBECTH 30HYBaHHSA MOJIS 32 PI3SHUMHU
MOKa3HWKaMH, HaNPUKJIaJ, PIBHEM CTPECY Y POCIIMH, BET€TaTUBHOIO MAcCOI0, PO3MOILIOM M-
TOMOTO BMICTY XJIOpOQ1Ty IO TOJTI0, PiBHIO 3a0yp’ THEHHS Ta 1X JIOKaJIi3aIli€ro i BUPOOUTH mpa-
BUJIbHI CTpATeTii 00 MOaIbIIOr0 BeCHHS IILOTO MoJIs. BUkopucToBYIOUH 111 JaH1, MOKHA
NPURHATH KOHKPETHE pillIeHHs 11040 00poOKH Mosst repOiruaaMu (BUKOHATH J0BOJII KOIITO-
BHY PIBHOMIpHY 3QJIUBKY I10OJIs1 KOJIICHMM OIPUCKYyBaueM, a00 BHOCUTH TepOiuau nudepeHii-
HOBaHO, 3MEHIIYIOUH BUTPATH Iperapary, aje 30UIbIIyI0YH BapTiCTh BHECEHHS, 00 BUKOPH-
cratu BIUJIA nns  nudepeHmifHOr0O BHECEHHsI TepOINMIIIB, YHHKAIOYA TIPH I[OMY
BUTONTYBAHHS TOJIsI, MEXaHIYHOTO KOHTAKTy 3 POCIMHAMHU, CTPECY POCIIMH BiJl KOHTAKTY 3 ra-
PAYMMH YaCTHHAMHM OIPUCKYBaya).

Tpusumipne moodeniosanns N0O3BOJISIE CTBOPIOBATH TOUHI 3D-KapTu, sKi MOXKHA BUKOPHC-
TOBYBAaTH JJIs MJIAHYBAaHHS KapT-3aBJlaHb Ha IOCIB, BUKOHYBAaTH aHai3 Bereralii, HaJlalouu
JaHi JUIst ipuraiii Ta piBHEM yIpaBIiHHA a30ToM [ 3], BU3HAYATH Iepe3BOJIOKEH] a00 3aCyITUBI
TEPUTOPIi, BAKOHYBATH BHUIMKY IPYHTY, CTBOPIOBAaTH €(EKTHBHI TUTAHH 1 KApTHU 3BOJIOKECHHS,
ocyIeHHs (Menioparllii) 3eMelIbHUX YTib, peKyJIbTHBALlI] IPYHTIB TOLIO.

Tennosizitina 31iomka BUKOHYETHCS B OJIMIKHBOMY, CEPETHBOMY 1 TAJIbHHOMY Jliara30Hi i
Jla€ MOXKITUBICTh BU3HAYATH TEPMIHU TU(PEPEHIIIIOBAaHHS TOYOK POCTY, O€3MOCEPEaHbO BILIH-
Ba€ Ha BPOXKAMHICTH 1 30€pekeHHS TPOTyKTUBHHUX BIACTUBOCTEH POCIIHH 31 30€peKEHHSM CIIa-
JKOBUX MOXJIMBOCTEU COPTY.

BITJTA 3 TenoBizopamMu ClIpOMOKH1 3/1IHCHIOBATH 3HOMKY 1 HIYYIO, BUSIBIIATH TIPH I[LOMY
CTOPOHHIO TEXHIKY, JIIOJeH 1 TBApUH, TUCTAHIIITHO BUSBIIATH OCEPEAKH TMOXKEK.

Jlaszepne cxkanyeaHnHs 3aCTOCOBYETHCS TOJIOBHUM YMHOM JIJISl aHAI3y MICHEBOCTI Ha Bax-
KOJIOCTYITHUX HEJOCTYIMHHMX TEPUTOPISAX 1 3a0e3mneuye oaep’kKaHHS TOYHOI MOJEN BHUCOKOI
IIUTHHOCTI 3 IETaTbHUM BiJIOOpaKEHHSM penbedy HaBITh B yMOBaX CHUIIBLHOI 3aryIEHOCT] poc-
JIVH, YarapHHKIB Ta JepeB.

ObnpuckysanHs BUKOPUCTOBYETHCS JJII TOYHOTO TOYKOBOTO OOIMPHUCKYBaHHS POCIUH 1
TUTOJIOBHX JIEPEB, IO MOTPEOYIOTh 3aXKMCTY 1 BUKIIOYAIOTH MOTPAIISHHS 3aC00iB XIMIYHOTO
3aXMCTy Ha POCIIMHHU 1 JAepeBa, sIKi iX HE MOTPeOyIOTh, MIHIMI3YIOTh KOHTAKT MPAIiBHUKIB 3
npenapaToM. 31IHCHIOETbCS 3a paxyHOK noocHameHHst BITJIA cneniansaumu npuiagamu. [pu
[bOMY BapTiCTh aepOOONPHUCKYBaya B CEPEIHbOMY Ha MOPSA0K MEHIIIE TOPIBHIHO 3 HA3EMHUM
CaMOXiJTHUM OOIPHCKYBAa4OM aHAJIOT1YHOI MPOAYKTUBHOCTI.

[TpoBigHUMEU TexHOMOTIsIMHU 3acTocyBaHHs BITJIA B mpernu3iitHoMy CUIBCHKOMY TOCTIOAp-
CTB1 Ha CbOTO/IHI CIIyTYIOTh TOYHE NIO3MIIIOHYBaHHsI, HaBiraiis, 3acoOu yrpasiHHs, Bi3yali3a-
11151, 3B'sI30K, CCHCOPH, MaTepiaiu, aKyMyJIsTOpHI 6aTtapei, IBUTyHU. 3aJIeKHO Bl TPU3HAYCHHS
BIUJTA nomaroTbest TEXHONIOTT po3po0KH 00IaiHaHHSL, KepyBaHHS (POpCyHKaMH 00IpHCKyBaya
tomio. Jleski 3 X TeXHOJIOT1H mpeacTaBieHi Ha puc. 11.
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Puc. 11. 3acmocysanns mexnonoeiiu _

2ocnodapcmaa

ITpu Bubopi BITJIA HeoOXigHO BpaXyBaTH pi3HI XapaKTEePUCTUKH, IIEPE] YCIM II0JI0 iX Mpo-
JQYKTUBHOCTI (30Ha HOKPHUTTS 32 OJMHMUIIO Yacy), aBTOHOMHOCTI (4ac MOibOTy 6e3 nepepBH IJist
Jo3arpaBKy a00 Mia3apsIKK) 1 BAHTAXOI TMOMHOCTI (KOPUCHUM BaHTaX, IO MiJIATae TpaHC-
nopryBanH10). Kiacudikartis BITJIA npencraBnena Ha puc. 12.

Kosken arpapiii mparte ofiepkaTu sikoMora OiIbIIHI MPUOYTOK, 110 3aJICKUThH BiJl BPOXKak-
HOCTI TIOJISl Ta MPHU MiHIMI3aIlli CBOIX BUTpAT. J{s mboro moTpiOHO 3A1MCHIOBATH MOHITOPUHT
noutiB. [Ipote, nmronuHa, HAaBITH 3 HEAOMSIKUMH 3/1I0HOCTIMHU, HECTTPOMOXKHA 3IMCHUTH SIKICHHUA
MOHITOPHHT TOJIiB, OLIHUTH CXOXICTh IMOCIBIB, YpaK€HHsI POCIMH PI3HUMH XBOopoOamu abo
IIKiTHUKaMH, MPOTUIII0 [axpaicTBy Tomo. 3acrocyBanHs K BIIJIA HamatoTh arpapism He-
aOWsIKi MOXUJIMBOCTI, a caMe€ BHU3HAUUTH INUIBHICTh POCIUHHOCTI, BHSIBIATA HAsBHICTh
Oyp’siHIB, CTBOPIOBATH CTPEC-KApTH BU3HAYATH PIBEHb BereTallii, BUZHAYATH MOTEHIial Ypo-
JKaHOCTI po3paxoByBaTHu pi3Hi iHmekcu Tomio. BITJIA, obmitae moms, 30upae naHi y BUTTISAL
3HIMKIB 200 BUKOHYE Bi/1e031OMKY. L]i 1aHi J03BOJISIFOTH CTBOPIOBATH TOYHI KapTH TOJISI, Y TOMY
quCIi 1 3MiHU penbedy, sKi € Ay’Ke KOPUCHUMHU JJIsl BU3HAUCHHSI MOJIETICH IpeHaKyY, BU3HAUCHHS
BOJIOTHX 200 CYyXUX JIJITHOK ITOJISI Ta 3aCTOCOBYBATH OUIBIN €(PEKTUBHI METOIH TIOJIHBY.
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CyuacHi BITJIA M0XyTh HaBITh 3IIMICHIOBATH MOHITOPUHT PiBE€HBb a30TY B IPYHTI, IO JI0-
3BOJIsIE TOYHO BHOCHTH JoOpHBa abo 33P, mokpaiyroun cran rpyHTY (puc. 13).

MAPAXYHOK CXoA4iB ANPEPEHLIMOBAHE BHECEHHA
A30THUX 4OBPUB

AudbepenyilioeaHe sHeceHHA G30MHUX
dobpus

Sucmkoeuli indexc (GAI)

= [NIdPAXYHOK KOMCHOT pOCAUHU 8 Noni;

= HE3anexHa 6id nrodcskozo thakmopy ananimukad; = OYiHKA HepieHOMIpHOCMI PO38UMKY POCAUH;

— oUyiHKa azpomexHonozii nocisy, mexuiynozo cmady = pauioHaNLHE BHECEHHA a3omHux dobpue;
cisqaOK Ma empam ypowaio; = gHeceHHa dobpus nid sannaHoeaHy spoxcativicms;
JANDEPEHLIIMOBAHA IECUKALJIA JANPEPEHL|IMOBAHE BHECEHHA

Audpeperyiliosana decurayis CTPAXOBOIQ eGP IHMAY

Bezemauilinull indexc NDVI

Audepenyiliosare eHeceHHA
cmpaxoeozo zebpiyudy

3abyp’AHeHicmb ¥ Midpaddax

HU3bKa Hopma
W suUCOKO HopMma

decukayis He nompibHa
decurayia HeobxioHa

= eKoHoMIA 33P;
= minimanizayin empam npu 36upanHi sponcato;
= IMEHWEeHHA empam Ha doonNpaylesanHAa Ha enesamopi;

= He3anAexHa sid Ar0dcbKozo thakmopy aHasimuKa;
= eKoHOMIKT 33P ma 3MeHwenHA cmpecy 0nA
KYAbMYPHUX POCAUH;
- fokanizauin 3abyp’ mi dns nodansiuozo

8U3HA4EHHA 6Udosozo cKnady;

Puc. 13. Ocnoeni nepesacu 3acmocysanus bIIJ/IA ¢ monimopuney nonis
JIxeperno: po3po0IeHO aBTOPAMH.

€ nocTymHI IHHOBaIIMHI IaTGOPMH, A€ BCIM HAsIBHUM TSI aHAJTI3y THCTPYMEHTAp1eEM MO-
’KHA OTHOYACHO KOPUCTYBATHCA 3 €IUHOI NaHesi ynpasiinas. [lnarpopma BUKOpUCTOBYE yHI-
KaJIbH1 aJITOPUTMU MAITUHHOTO HABYAHHS 1 IITYYHOTO 1HTEJIEKTY JIsi 00poOKH 3HIMKiB. Kopu-
CTyBa4 OJIepXKy€e 1H(QOPMAIIIO0 Yy BUIIAAI IIUPOKOTO IMEPETiKy BEKTOPHHUX KapT 3 (DYHKIIEIO
nepensiay Ha maneni. [adopmarist Hanaetbes y Bunsiai shapefile, sika nmpuB’si3ana 10 cucreMu
KOOpMHAT, 1110 3HAYHO IOJIeTIIye HacTynHe audepenuiiine 1oo6pus, 33P abo necukanris. Ha
eKpaHi MOHITOpa JIaHi BiI0OpaXkaroThcs y BUIIISA I Pi3HOKOIbopoBuX ImapiB ['1C (maHi ceHcopiB
1 CTaHy PO3BHUTKY POCIUH, 3a0yp’SHEHOCTI OKPEMHX JAIISTHOK MOJIS, YPaXKEHHS IIKiTHUKaMH,
MIPOTHO3 MOTO/M, IIOTOYHI 3a/1a4i, IaH1 Pi3HOTO POAY MEPEBIPOK, 3HIMKH 3 PI3HUMH 1HIECKCAMU
Bereraiii: NDVI, ENDVI, GNDVI, OSAVI, ARI, SIWSI, WDRVI, VARI700 Tomo.

VYrpasninusa BITJIA 31iiicCHIOETBCS BpyUHY 3a JOMOMOTOIO PajiioMo/ieMa, SIKHi 4epe3 aH-
TEHHY 3 Ha3€MHOI CTaHII1 yIIpaBiIiHHs (IyJIbTa YIPABIiHHSA) OTPUMY€E CUTHAJI 13 3aJaHUMH Ta-
pameTpamu pyxy (IIBUAKICTH 1 KyTH) 1 Iepeae ix Ha MOJLOTHHN KOHTPOJIEP.

HeoOxigHUMU CKIaI0BUMU KOMITJICKCY HA3€MHOI CTaHIIIi yIIpaBIiHHS € KOMIT I0Tep 3 BU-
X0/10M B iHTEpHET a00 3 4G-MozeMoM /11t aBTOHOMHOTO yripaBiinHsa BITJIA 1 myneT ynpaBmiHHS
(mmanmeT a0o MOOUTBHUM TPUCTPIi) — VI TUCTAHUIHHO-PYYHOTO0. 32 TOIOMOT00 KOMIT I0Tepa
BUKOHYEThCST 00poOKa Bifeo 3 BIIJIA, po3pi3HEeHHS MEpemKoa Ta IHIIUX 00’ €KTIB CIocTepe-
KEHHS, a TAKO)K KOPETYBaHHS MapIIPYTy HOJbOTY.

KepyBanns BITJIA 31ilicCHIOETBCS 32 JOTTOMOTOO CIICIIIBHUX JTOAATKIB, SKi JAlIOTh MOX-
JUBICTH TUTAHYBATH CKJIAJHI MOJILOTHI 3aBJaHHSI 32 JOTIOMOTOIO JIEKIIBKOX KIUKIB. Y 3aaHUX
TOYKAaX MapUIPyTy JOIATOK aBTOMAaTHUYHO BUKOHAE (OTO3HOMKY JJIsl OZCpKAHHS TOYHHUX KapT
MICIIEBOCT1 200 BUKOHAE BiZICO3MOMKY 3a 3a3Ha4€HUM MapuipyToM. Kpim Toro, 101aTKu MarOTh
dbynkii, sxi He 103Bos0ThE BIIJIA nmeritu BuIe 1 MIBHUAIIE 3alpOrpaMOBaHHUX IMapaMeETpiB,
HiABHIYIOYH TUM CaMUM Oe3IeKy MOJIbOTY 1 moerurytoun npouec ynpasiinas bBITIA.
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MOHITOPUHT MTOCIBHUX TUIOMNI I1€ IOBOJII TPYIOMICTKHHN MPOIIEC, SKUW BUMArae 6ararto dacy,
SIK JIJIS1 BETUKUX TIOJTIB, TaK 1 U1 MAJICHBKUX CLTBCHKOTOCIONAPCHKUX JUISHOK, PO3KUIAHUX TI0
TepuTopii rpomai. BiH 103BosIsi€ CBO€YACHO BUSIBIISITH BIAXUJICHHS B POCTI 1 PO3BUTKY POCIIHH,
BU3HAUUTH iX MPUYMHY 1 IPUEMATH ONIEpaTUBHI 1 €(peKTUBHI YIIPaBIiHCHKI PIIIEHHS 1100 MO-
KpaleHHs cuTyallii. SIKIo mociBu MoJo/ii 1 HEBEIMYKI, TO MOXHA MPOUTUCH a00 MPOiXaTUch
IO TIOJIFO, aJI€ SIKIIO POCIWHU JTOCSTIIN BUCOTH 1-2 METpH, TO 1€ BXKE 3p0OUTH JOBOJII CKIIAIHO.
A BijicyTHICTB iH(OpMaIIii 10 BCIH TIJIOMII OIS — 1€ 3a3BUYail OTCHINNH] 30UTKH.

BucnoBku. [IpeuunsiiiHe 3eM1epoOCTBO JO3BOISAE MiABUIIUTH €(PEKTUBHICTH CLIBCHKOTO
rOCTOAApCTBA, 3MEHIIIUTH €KOJIOT1YHI pU3UKH B arpOE€KOCHCTEMaXx, OLTBII OIIAHO Ta pallioHa-
JHHO BUKOPUCTOBYBATH MaTepialibHO-TEXHIUHI PeCypCH.

BukopucranHs TEXHOJIOTIH MPEU31iHOT0 3eMIepOOCTBa HEMOXKITMBE 0€3 BUBYCHHS HEO/I-
HopigHOCTel nons. [le moTpedye mmMpoKoro BUKOpUCTaHHS TexHOOoTiH J[33, a came 3HIMKIB 13
cynyTHuKiB Ta BITJTA.

3acrocyBanns BIIJIA no3Bonsie He TUIBKH OTPUMATH aepo(OTO3HIMKH BHCOKOTO PO3pi3-
HEHHSI JJIS TIO/IaJIBIIIOTO aHAaJIi3y POCIMHHOTO TIOKPHBY, & i PO3B’s3aTH LIJIHA KOMIUIEKC 1HIITUX
CLTBCHKOTOCIIOIAPCHKUX 3a/1au.

VYkpaina Bce mmpiie BUKOPUCTOBYE 111 IHHOBAIIi HaBITh B yMOBaxX pociiickkoi arpecii. He-
3Ba)KalOYM Ha CbOTOJICHHI OOMEXEHHSI Ha BUKOPUCTAHHS MOBITPSHOIO MPOCTOPY (OJep KaHHS
JIO3BOJIIB Ta Y3TO/KEHB 3 BINCHKOBUMH YaCTHHAMMU, JT0O3BOJIIB HA TIOJILOTH Ta OQIIIHHNX HaKa31B
MinicrepctBa O60poHn), ciibebkorocnogapcebki BITJIA Bee Oinbliie 3ait0ThCs 17151 BAKOHAHHS
MEBHHX IUKJIIB arpOTEXHIYHUX POOIT.

Cnncoxk BUKOPMCTAHUX JIZKepeJt

1. Gnip, P. Analysis of external drivers for agriculture / P. Gnip, K. Charvat, M. Krocan // World
Conference on Agricultural Information and IT, LAAID AFITA WCCA, 2008. — Pp. 797-801.

2. Nonpoint pollution of surface waters with phosphorus and nitrogen / S. R. Carpenter, N. F. Car-
aco, D. L. Correll, R. W. Howarth, A. N. Sharpley, V. H. Smith // Ecological Applications. — 1998. —
Ne 8(3). — Pp.559-568.

3. A review on the use of drones for precision agriculture / P. Daponte, L. De Vito, L. Glielmo, L.
Iannelli, D. Liuzza, F. Picariello, G. Silano // IOP Conference Series: Earth and Environmental Science,
2019. - Vol. 275, 012022. https://doi.org/10.1088/1755-1315/275/1/012022

4.Agriculture in 2050: Recalibrating targets for sustainable intensification / M. C. Hunter, R. G. Smith,
M. E. Schipanski, L. W. Atwood, D. A. Mortensen // Bioscience. — 2017. — Ne 67(4). — Pp. 386-391.

5. Ju C. Discrete event systems-based modeling for agricultural multiple unmanned aerial vehicles:
Automata theory approach / C. Ju, H. I. Son // 18th International Conference on Control, Automation
and Systems (ICCAS), PyeongChang, 20 October 2018. — 2018. — Pp. 258-260.

6.Muchiri, N. A review of applications and potential applications of UAV / N. Muchiri, S. Kimathi
// Proceedings of Sustainable Research and Innovation Conference. — 2016. — Pp. 280-283.

7.Kim, W. J. TOA-based localization algorithm for mitigating positioning error in NLOS channel
/' W.J. Kim, J.-H. Kang // Journal of Institute of Control, Robotics and Systems. —2018. — Ne 24(11), —
Pp. 1043-1047.

8.Economic and environmental consequences of overfertilization under extreme weather condi-
tions / G. S. Hendricks, S. Shukla, F. M. Roka, R. P. Sishodia, T. A. Obreza, G. J. Hochmuth, J. Colee
// Journal of Soil and Water Conservation. — 2019. — Ne 74(2). — Pp. 160-171.

9.Mogili, U. R. Review on application of drone systems in precision agriculture / U. R. Mogili, B.
Deepak // Procedia Computer Science. — 2018. — Ne 133. — Pp. 502-509.

10.Ocranenko, B. Texnounorii MaiiOyTHHOTO: JIPOHH B CLIBCHKOMY rocrojapcTsi [EnextponHuit
pecypc] / Bagum Ocranenko // Agravery.com — Pexum goctymy: https://agravery.com/uk/posts/au-
thor/show?slug=tehnologii-majbutnogo-droni-v-silskomu-gospodarstvi.

11.dponu Ha ciy>x0i B arpoHoMmiB. [ Enexrponnuii pecypc] // TOB "T[I IPBIC" nocrauansHUK pOMH-
CJIOBUX KOMILIEKTYrOUMX. — Pesxum foctymy: https://www.irbis.ua/news/novosti-o-kompanii/agro-drony.

347


https://doi.org/10.1088/1755-1315/275/1/012022

TEXHIYHI HAYKU TA TEXHOJIOT T Ne 4(38), 2024
TECHNICAL SCIENCES AND TECHNOLOGIES

12.MoxnuBocri 3actocyBanHs BIIJIA B pocIMHHHULTBI: 1e arpoHOMY 3HAA00ATECS Aponu [Enek-
TpoHHHMA  pecypc]. — Pexumm  moctymy:  https://superagronom.com/articles/580-mojlivosti-
zastosuvannya-bpla-v-roslinnitstvi-de-agronomu-znadoblyatsya-droni.

13.CrankeBuy, C. B. Be3nminoTHi niTanbHi amapatu y CiIbCbKOMY TOCIIOJApPCTBi: MepeBard i
Henonikn  [Emextponnmit  pecypc] / C. B CranmkeBnu. — Pexum  pmocrymy:
https://repo.btu.kharkov.ua/bitstream/123456789/31820/1/zbior_prac_naukowych tom 4-86-90.pdf.

14.Mazur, M. Clarity from above: PwC global report on the commercial applications of drone tech-
nology / M. Mazur, A. Wisniewski, J. McMillan. — Warsaw: Drone Powered Solutions, Price Water-
house Coopers, 2016.

15.I'notoB, B. Ananiz MoxnuBocTell 3acTocyBaHHSI O€3MIIOTHHUX JITaJbHUX amapaTiB Ul ae-
posHiMansHuX mporieciB / B. I'motoB, A. I'ynina // CydacHi JOCSTHEHHS T€0/Ie3MYHOI HAyKH Ta BUPOO-
aumrea. — 2014, — Ne 2(28). — C. 65-77.

References

1. Gnip, P., Charvat, K., & Krocan, M. (2008). Analysis of external drivers for agriculture. World
Conference on Agricultural Information and IT, LAAID AFITA WCCA, 797-801.

2. Carpenter, S. R., Caraco, N. F., Correll, D. L., Howarth, R. W., Sharpley, A. N., & Smith, V. H.
(1998). Nonpoint pollution of surface waters with phosphorus and nitrogen. Ecological Applications,
8(3), 559-568.

3. A review on the use of drones for precision agriculture. (2019). IOP Conference Series: Earth
and Environmental Science, 275, 012022. https://doi.org/10.1088/1755-1315/275/1/012022.

4. Hunter, M. C., Smith, R. G., Schipanski, M. E., Atwood, L. W., & Mortensen, D. A. (2017).
Agriculture in 2050: Recalibrating targets for sustainable intensification. Bioscience, 67(4), 386—391.

5. Ju, C., & Son, H. I. (2018). Discrete event systems-based modeling for agricultural multiple
unmanned aerial vehicles: Automata theory approach. 2018 18th International Conference on Control,
Automation and Systems (ICCAS), 258-260. IEEE.

6. Muchiri, N., & Kimathi, S. (2016). A review of applications and potential applications of UAV.
Proceedings of Sustainable Research and Innovation Conference, 280-283.

7. Kim, W. J., & Kang, J.-H. (2018). TOA-based localization algorithm for mitigating positioning
error in NLOS channel. Journal of Institute of Control, Robotics and Systems, 24(11), 1043—-1047.

8. Hendricks, G. S., Shukla, S., Roka, F. M., Sishodia, R. P., Obreza, T. A., Hochmuth, G. J., &
Colee, J. (2019). Economic and environmental consequences of overfertilization under extreme weather
conditions. Journal of Soil and Water Conservation, 74(2), 160—171.

9. Mogili, U. R., & Deepak, B. (2018). Review on application of drone systems in precision agri-
culture. Procedia Computer Science, 133, 502-509.

10. Ostapenko, V. (n.d.). Future technologies: Drones in agriculture. https://agravery.com/uk/posts/au-
thor/show?slug=tehnologii-majbutnogo-droni-v-silskomu-gospodarstvi.

11. Drones in the service of agronomists. (n.d.). https://www.irbis.ua/news/novosti-o-kom-
panii/agro-drony.

12. Potential applications of UAVs in crop production: Where drones are needed by agronomists. (n.d.).
https://superagronom.com/articles/580-mojlivosti-zastosuvannya-bpla-v-roslinnitstvi-de-agronomu-znado-
blyatsya-droni.

13. Stankevich, S.V. (n.d.). Unmanned aerial vehicles in agriculture: Advantages and disadvantages.
https://repo.btu.kharkov.ua/bitstream/123456789/31820/1/zbior_prac_naukowych tom_4-86-90.pdf.

14. Mazur, M., Wisniewski, A., & McMillan, J. (2016). Clarity from above: PwC global report
on the commercial applications of drone technology. Warsaw: Drone Powered Solutions, Price Wa-
terhouse Coopers.

15. Glotov, V., & Gunina, A. (2014). Analysis of UAV applications for aerial imaging processes.
Modern Achievements of Geodetic Science and Production, 2(28), 65-77.

OTtpumano 09.12.2024

348



TEXHIYHI HAYKU TA TEXHOJIOT T Ne 4(38), 2024
TECHNICAL SCIENCES AND TECHNOLOGIES
UDC 631.58:631.147

Viktor Vorokh', Vitalii Zatserkovnyi?

'PhD student, Department of Geoinformatics
Taras Shevchenko National University of Kyiv (Kyiv, Ukraine)
E-mail: fainkucha@gmail.com. ORCID: https://orcid.org/0009-0005-0112-8422

2Doctor of Technical Sciences, Professor, Head. Department of Geoinformatics
Taras Shevchenko National University of Kyiv (Kyiv, Ukraine)
E-mail: vitalii.zatserkovnyi@gmail.com. ORCID: https://orcid.org/0009-0003-5187-6125. Scopus ID: 57200165109

USE OF UNMANNED AERIAL VEHICLES IN PRECISION AGRICULTURE

The use of unmanned aerial vehicles (UAVs) in agriculture in general, and precision agriculture in particular, is expand-
ing significantly every year. UAVs are employed in various tasks, including sowing, monitoring crop growth and yields, field
mapping, and spraying crops with plant protection products (PPP) or applying fertilizers. Precision agriculture enables the
integration of geospatial data, GIS and remote sensing technologies, artificial intelligence, Big Data, the Internet of Things,
and other innovative solutions.

UAVs provide opportunities for rapid monitoring, analyzing field conditions and dynamics, identifying problem areas re-
quiring managerial intervention, evaluating the effectiveness of agronomic practices, and storing photogrammetric data and high-
resolution images efficiently. Modern UAVs, accessible to farmers, not only deliver current information on plant condition and
growth dynamics but also allow for protective treatment of fields and perennial plantations using pesticides. UAVs can provide
georeferenced data on the state of cultivated crops, significantly assisting farmers in maintaining high yields. Moreover, UAVs
equipped with multispectral and RGB cameras enable the prompt storage of agricultural images in the near-infrared spectrum,
facilitating monitoring of vegetation health and condition. UAV imaging offers much greater detail compared to satellite imagery,
achieving resolutions down to centimeters per pixel, thanks to flight altitudes ranging from 100 to 600 meters above ground.

The paper outlines the use of UAVs in precision agriculture and explores field monitoring methods using UAVs. The imple-
mentation of UAV imaging technology allows for the creation of electronic field maps and the rapid adoption of managerial deci-
sions based on the collected data. The NDVI index obtained with UAVs provides a more comprehensive and detailed representation
of current conditions on individual field sections, a level of detail that is difficult to achieve with satellite imagery.

1t is noted that our country has strong potential for adopting UAVs in agriculture, considering their technical, economic,
and human resources.

Keywords: precision agriculture, monitoring, digital farming, remote sensing, plant protection products (PPP), pesti-
cides, UAVs, yield improvement.

Fig.: 13. References: 15.

Bopox B. B., 3anepxosuuii B. Bukopucranus 0e3miTOTHHX JITAIBHUX alapaTiB B 337aUax Ipenu3iiHoro semiepoodctsa. Texniuni nayku ma
mexnonoeii. 2024. Ne 4(38). C. 336-349.
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