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TEXHOJIOT'TI BILTA JJISI CLZIbCHKOI'O TOCIIOJIAPCTBA

Aemopu aHanizyvomes 0cHOBHI HanpsMmy eukopucmanHsl BIIJIA, ekaouaruu aepogomo3siiomky, MOHIMOpUH2
cmaHy nocigie, 8HeceHHs 006pus ma 3acobie 3axucmy poCAUH, 4 MAaKOX CMEOPEeHHs MpUBUMIpHUX Modesell
cinbcbKkozocnodapcbkux 06'ekmis. Okpemo po3easitHymo nepesazu pisHux munie BII/IA - keadpokonmepis, 2ekcakonmepis,
Almaryux Kpua ma anapamis Aimako8o2o muny — 3a1excH0 8Ud po3mipie 06poba0eanux naow, ma cneyugdiku 3aedas.

Karuosi cnosa: 6esninomui AimaavHi anapamu, azpapHe 8upo6HUYmMeo, keadpokonmep, OpoH.

BURLAKA SERHIY, DALEKA ANATILIY

Vinnytsia National Agrarian University
UAV TECHNOLOGIES FOR AGRICULTURE

This article provides an overview of the application of unmanned aerial vehicles (UAVs) in agriculture. The analysis reveals that
UAVs serve as aerial robots capable of performing tasks such as aerial photography, delivery of plant protection products, and other
functions. Quadcopters (drones) are also utilized for creating 3D models of various objects (buildings, technological structures, reclamation
and hydraulic facilities) or small field plots of less than 0.8 hectares. For larger field areas, fixed-wing aircraft are more suitable.

The authors analyze the main directions of UAV utilization, including aerial photography, crop monitoring, fertilization, plant
protection, and the creation of 3D models of agricultural objects. The advantages of different types of UAVs - quadcopters, hexacopters,
fixed-wing, are discussed based on the size of the managed areas and specific tasks.

The article presents practical results of UAV application in various agronomic processes such as precision agriculture, pest and
disease control, optimization of irrigation, and yield management. UAVs significantly enhance agricultural production efficiency by
providing timely and accurate data on crop conditions and the environment.

In addition to technical aspects, economic and environmental benefits of UAV implementation in the agricultural sector are
examined. Specifically, the use of drones reduces costs on agrochemicals and fuel, minimizes environmental impact, and improves product
quality. The future prospects of UAV technologies, including integration with other innovative technologies such as artificial intelligence, IoT,
and big data, are also considered.

The research findings underscore the substantial potential of UAVs in enhancing agricultural production efficiency, reducing
costs, and improving the quality of agronomic practices. The authors recommend further research and implementation of UAVs across
various agricultural sectors to achieve sustainable development of the agro-industrial complex.

Keywords: unmanned aerial vehicles, agricultural production, quadcopter, drone.

IMocranoBka npo6aemu

AxTyanpHICTh Ta 3aTpeOyBaHICTh 3acTOCyBaHHS Oe3mioTHuX JiTaidpHux amapatiB  (BITJIA) B
arpornpomucioBomy komiuiekci (AITK) 3yMoBiieHO HEOOXIAHICTIO OTPUMAHHS OIIEPAaTHBHOI TOCTOBIpHOT iH(pOpMaIIii
moxo cra"y (iroarpocueHo3iB 3a Beck mepion Bereramii. Crekrp BukopuctanHs BIIUJIA myxke mupoxwuii:
MOHITOPHHT TACOBHII, CLIECHKOTOCIIONAPCHKUAX VYTilb, OLIHKA 00CATY pOOIT Ta KOHTPOJNb 3a iX BUKOHAHHSIM,
OXOpoHa cuterocmyrins [1, 2]. 3 po3BHTKOM Cy4acHHX TEXHOJOTIH Ta HU(POBI3allil arponpoMHCIOBOTO CEKTOPY,
Oe3minoTHi JitanbHi amapatu (BIIJIA) cTaroTh HEOAMIHHOIO YaCTHHOIO CYYacHOTO CLIBCBKOTO TOCIoAapcTBa. Bonn
BIJUMHAIOTP HOBI MOJMJIMBOCTI [UI1 MIABUINCHHA ©()EKTUBHOCTI Ta 3HIDKEHHS BHTpPAaT y BUPOOHHUIITBI
CUIBCBKOTOCIIONAPCHKOT MPOAYKIIIT.

3actocyBannas BIIJIA B arpapHOMy CEKTOPi OXOIUTIOE IIUPOKHHA CHEKTP 3aBAaHb: aepo(OTO3HOMKH s
MOHITOPHHTY CTaHy IIOCIBIB 0 TOYHOTO BHECCHHS JOOPHB Ta 3aXHCTy POCIMH. BOHU MO3BOJSIOTH OTPHMYBAaTH
JieTai3oBaHy iH(opMaIlifo Ipo CTaH MOJMIB Ta 3€MENbHUX JUISHOK, IO JO3BOJIIE arpapisM npuiiMatu o0IpyHTOBaHI
pilIeHHs U ONTUMI3allii BUPOOHUYIHNX HPOLIECIB.

AHaJIi3 ocTaHHIX TKepe

AHami3 OCTaHHIX JOCIIPKeHb B Taly3l 3acTOoCyBaHHA Oe3MuIOTHMX JiTanbHuX amnapatiB (BIIJIA) y
CUIBCBKOMY TOCIIOJapCTBI MIATBEp/XKYE IXHIO 3HAuHy e(QEKTUBHICT, 1 TOTEHWIad JUIsl BIOCKOHAJIEHHS
arpoTeXHIYHUX MporeciB. OCTaHHI JOCITIPKCHHSI JEeMOHCTPYIOTh, 0 BIIJIA 3paTHI He nuIIe 3HAYHO 3MEHIIMTH
BUTPATH Ha BUPOOHMITBO Ta 30LIBIINTH BPOXKAHHICTD, a i IMOJIIIINTH SKICTh CLIBCHKOTOCIIONAPCHKOT MPOIYKIIT 32
paxyHOK TOYHOTO BHECCHHs JOOPUB i 3ac00IB 3aXHCTy pociuH [3].

OnHUM i3 KIIIOYOBHMX HAnNpsMiB € BukopuctanHs BIIJIA s MOHITOPHHIY CTaHy IOCIBIB Ta POCIHH, IO
JIO3BOJISIE ONIEPATHBHO BHSABIATH HPOOIEMHI 30HHU 1 MPUIMAaTH MIBHAKI KOPEKTHBHI 3aXomu. TexHoisorii o6poOKku
3i0paHuX JaHWX CTAIOTh BCE OULIBII JTOCKOHAJIWMH, IO JO3BOJISAE aHANI3yBaTH iHPOpPMAIliI0O Ha PiBHI OKPEMHX
POCIHH 1 MPOTHO3YBATH IXHilf PO3BUTOK.

Takox Big3HAYAETHCS, IO JPOHM 1 KBAJPOKONTEPU 3HAXOIATh LIMPOKE 3aCTOCYBAHHSI B TOYHOMY
3eMJICPOOCTRBI, JIeé BOHHU JIONIOMAaralOTh OINTHMI3yBaTH BUKOPHCTAaHHS peCypciB, TakuX sK Bojga i1 JoOpuBa, i
3MEHIIYIOTh BIUIMB CLIBCHKOTOCIIOJAPCHKHMX OINEpalliii Ha HaBKOJHIIHE cepefoBuile. KpiM TOro, BaXIMBHM
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aCIEeKTOM € iXHS POJIb Y MOHITOPUHTY 37I0POB'SI pPOCIIHH, IO T03BOJISIE BYACHO BHSIBJIATH XBOPOOH 1 IKiTHUKIB [4].

OcraHHI JOCHI/UKEHHS TaKOX MIJKpEcHioloTh mnoreHuian iHrerpanii BIUJIA 3 iHmmMu nepenoBumu
TEXHOJIOTISIMM, TaKMMHU SIK LITyYHMH IHTENEKT 1 aHaJiTHKa BEIMKUX JAaHUX, IO CIPUSAE IXHBOMY MOJAIBIIOMY
PO3BUTKY 1 BIOCKOHAJICHHIO (DYHKIIIOHATBHUX MOXKJIMBOCTEH.

MeTo10 po6OTH € BHUCBITIIEHHS CY4YacHOTO CTaHy, IepeBar i IepcrneKTHB 3acrtocyBaHHs BIIJIA B
arpapHoOMy BHPOOHHITBI 3 METOIO MOKpAIIEHHs YIPAaBIiHHS CLIBCHKOTOCIIONAPChKIMH MPOLeCaMy Ta 301IbIIEHHS
IIPOJYyKTUBHOCTI CIJIbCHKOT'O T'OCIIOIapCTBA.

Buxkaa ocHOBHOT0O MaTepiany

IIpu mpoBenmeHHI OCTIMKEHb Ha OCHOBI CHCTEMHOTO WiAXONy Oy BHKOPHCTaHI METOOM TEXHIKO-
€KOHOMIYHOT0, KOMITApaTUBHOTO Ta (QyHKIiOHATbHO-MOpdomorivaoro aHamizy. Sk iHpopmamiiiHi pKepena
BiOMpaUCs BiIOMOCTI 3 MATEHTHOI Ta HAYKOBO-TEXHIYHOI JIITEPaTypH, a TAKOK PO3MIIIEHO] B TT00ANBHINH Mepexi
iHTepHET [5]. AHaNizyBalmCs MOMJIMBOCTI Ta MareMarhdHe 3abesmedeHHs 3actocyBaHHi BIIJIA y cucremax
MATPUMKH NPUIHATTA pilieHs Ha ocHoB1 I'IC-TexHooriH [6].

Pesynbratu Ta oOroBopenHs. Hikue HaBeeHO oriisi HalnommMpeHimux i HaitOinb 3atpedyBanux BITJIA
JITAKOBOTO Ta BEPTOJITHOTO THUITY Ta MPUKJIAIH IX BUKOPUCTAHHSL.

Ananizyroun nmyomikanii 3 Bukopuctanus bI1JIA, Hamu Oyno BunpoOyBaHo Kinbka ix Tumis. Buan BIUIA Ta
HOro XapakTepPUCTHKH MpeIcTaBieHi y Tabnuii 1. OnuiieMo MO3UTHUBHI 1 HETaTUBHI OOKY anapaTiB JTiTAKOBOTO THITY.

[Mo3utuBHI ctoponn BukopuctanHs BITJIA B cinmbcbkoMy rocrnojapcti Jocuth oueBuiHi. [lepmn 3a Bce,

BOHHM H3/Ial0Th MOXIIMBICTh 3/iHCHIOBaTH aepoOTO3HOMKY 3 BUCOKOIO TOUYHICTIO, IO JIO3BOJISIE aHAJI3yBaTH CTAH
TIOJIIB, BUSBISITH MPOOJIEMHI 30HU Ta MPUHMATH IIBUAKI Ta OOIPYHTOBaHI PIMICHHA IMIOAO0 BHECEHHS NOOPHB UH
3axucty pociuH. BITJIA TakoX BHKOPHUCTOBYIOTBCS MJIsI MOHITOPHUHTY 3pOCTaHHS KyJIbTYyp, KOHTPOJIIO 3a
IIKITHUKaM# Ta XBOpoOaMH, IO CIpHs€ 3HIDKCHHIO BUTPAT HA 3aXHCT POCIHH 1 MiIBUIICHHIO BpokaiftHOCTi. Kpim
TOTO, BOHM MOXYTh OyTH €KOHOMIYHO BHTIJHUMH Yepe3 3MCHIIECHHs BUTPAT Ha poO0dy CHIy Ta IMajJHBO IOPIBHIHO
3 TpaJUIiHHAMHI METOJaMHi 0OPOOKH TTOIIB.
Opnak mopsig 3 nepeBaramu BukopuctanHs BIIJIA mae cBoi HeratuBHI acniekTd. Cepell HUX MOXHA BHIUIATH
BUCOKI BHUTpaTH Ha MNpUAOAaHHS Ta HIATPUMKY TEXHIKH, HEOOXIiJHICTb BHCOKOI KBamidikamii omeparopiB st
NPaBWJIBHOTO HANAIITYBAaHHS Ta BUKOPHUCTAHHs arapariB, a TaKoX TPYAHOLIl 3 TPAaBOBUMHU AaclEKTaMU Ta
perymoBanusiM Bukopuctanus BIIJIA. [Hoai BOHM MOXYTh CTUKATHCS 3 TEXHIYHMMH MPOOJEMaMU, TAaKUMH SIK
BTpaTa CHI'HaJy, aBapiiiHe mpu3emiieHHs abo HeclpaBHICTh O0JaJHAHHSI, II0 MOXKE NMPU3BECTH JIO BTpAT 4Yacy i
IPOLIEH.

Ta6muus 1
OcnoBHi THIH BILJIA Ta iX XapaKTepuCTHKH
Tun BILIJIA Omnnc XapaKTepuCTHKH IIpukjiaau BUKOPHCTAHHA
Ksagpoxonrep | BIIJIA 3 wotupma portopamu, | CepenHs roamHa momsotry: 20- | AepodoTositomka,
mpocti 'y BukopuctaHHi Ta | 30 xBmimH JadpHICTE: IO 5 KM | iHCIIEKIlis, MOHITOPUHT
MaHeBpeHi Brcoka cTabibHICT Y HONBOTI
Iekcakonrepi | BIIJIA 3 mictema potopamu, | CepenHs roamHa monmsotry: 20- | BHeceHHs — arpoxiMmikaris,
3IaTHI HECTH Baxui | 40 xBwmmH HdaneHicTh: 10 5-10 | KapTorpadyBaHHS,
HABaHTAKEHHS KM Buia BaHT@XOMiJHOMHICTh | JJOCTaBKa
Oxraokontepi | BIIJIA 3 Bicemoma portopamu, | Cepenust romuna monboty: 20- | IIpodeciiina  aepo3siioMka,
3a0€3MeuyoTh nigsumieny | 30 xBwinH JlanpHIiCTh: 10 5-10 | BHECEHHS BAXKKHUX
CTaOLIBHICTE Ta | KM Benuka | XiMIKaTIiB, JOCIIIKEHHS
BaHTaXOIMAHOMHICTE BaHTaXOIAHOMHICTE
JliTaroui Aeponnnamiuni  BIIJIA 3 | Cepennsa roamHa monsotry: 1-2 | KaprorpadyBaHHS BenHKHX
Kpuia OJTHUM kpwioM, | roaunu Jlangpaicte: 10 50-100 | ruioin, MOHITOPUHT, HAYKOBI
BUCOKOE(EKTHBHI st | kM Bucoka  aepoamHaMivHA | IOCHIIKEHHS
JIOBIOTPHUBAJIMX. TTOJILOTIB e()eKTUBHICTb
JlitTanpHi BILJIA, 110 imiTytots | CepefiHS TOAWHA TOJBOTY: 10 | MOHITOpHHT, PO3BiJIKa,
amapaTu KOHCTPYKIIIfO mitakiB, | 24 ronud JaneHicTh: 70 200 KM | HAYKOBI JOCIIIKCHHS
BHKOPHUCTOBYIOTHCS s | i Oinbrre MoXIUBICTh
TpPHUBAJINX Micii BHCOKOUIBH/IKICHOTO TIOJILOTY
I'opunni KombGinamist ~ 6aratopotopuux | Cepenns rogusa noiboTy: 1-2 | Kaprorpadysanhs,
BITJTA Ta KpUJIATUX amapartiB, | roguad JaneHicTh: 10 50 KM | MOHITOPHUHT, HOCIIIKESHHS
3a0e3neuyroTh  BepTuKanbHuil | [loenHye  MaHeBpeHIiCTH  Ta
3TT 1 MOCAAKY aepoaMHaMidHy e(peKTHBHICTh

HeratuBHUME CTOpOHAMU € CKJIAHICTh B YIPAaBIiHHI, III0 TOTPeOye ABOX OTMEPATOPIiB /IS 3aIyCKY OJHOTO

BITJIA, Bumarae npodeciiiHol miAroTOBKH AJIsl YIIPaBIiHHI KOMIUIEKCOM, BETUKHHA PHU3HK MOLIKOKESHHS JOPOTOro
oONMaHaHHA TPH TOCaNIli TapamnryTHoro Tumy, posmipu BIIJIA Oimeme 1 wmerpa. Takoro Tumy BITJIIA
BHUKOPHCTOBYIOTBCS, MEPII 32 BCE, Al MOHITOPHHTY IUIONIaTHUX Ta JIHIMHUX AIITHOK MICLIEBOCTI, 30KpeMa st
MOHITOPUHTY CUIBCHKOTOCIIOAPCHKHX YTiAb 3 METOI0 BU3HAUCHHS IX KOpIoHIB. Ha amapaTt Moske OyTH BCTaHOBJIEHE
I iHIIE KOPUCHE HABAaHTA)KCHHS: TEIUIOBI30pH, MYJIBTHCIIEKTPaIbHI Ta iHppadepBOHi KaMepH i T.A4. 3a IOMOMOI0I0
orpuMmanux ganux 3 BITJIA MoxinBe cTBOpeHHS! OpTO(OTOIIIaHa a00 MOJIETl MiCIIEBOCTI, CTBOPEHHS KapTH BHUCOT,
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BHU3HAYEHHS CTaHy 1oJje i BU3HaueHHs iHgexcy NDVI.
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Aepodorosiiomka MoriToprHr cTany Brecerrs noopus Brecerns 3acobis  CTBopeHHS Ouirka cTaHy KorTtpomns 3a
nocieis 3aXHCTY POCIHH  TPHBHMIDHHX IPVHTY ITKiTHHKAMH Ta
Moeneft XBOpobaMu

Puc. 1. Bincorok Bukopucranus o6e3nijioTHux Jgitanbuux anapatis (BIIJIA) a5 pi3HHX 3aBAaHb Y CilIbCHKOMY rOCIOJapCTBi

[To3UTHBHUMHK CTOpOHAMH arapaTiB BEPTOJITHOTO TUITYy (KBaJPOKOIITEp, IPOH) € 3/IaTHICTh 3aBHCAHHS Ha
MICIi, 10 JO3BOJISIE 3poOUTH OuIbIn 4iTKi (hoTorpadii i BUCOKA MAHEBPEHICTh JIA€ 3HIMATH CKIIAJHI OO0'€KTH,
MPOCTOTA B YNpPaBIiHHI 32 PaXyHOK MPOrPaMHOTO 3a0e3medycHHsT Ha 0a3i aHepoin (BuOip roToBOro 3abe3ncucHHS
JUIsl BUKOHAHHS PI3HUX IJIeil 1 3aBaaHb), He BUMarae npoQeciiiHol MiIrOTOBKM Ta MOXJIMBE YNPABIIHHS OJHUM
orepaTopoM. ABTOMaTH30BaHa cUcTeMa Oe3IEeKH MOJIbOTY CYTTEBO 3HWKYE PU3UK BTPATH JPOHY [7].

HeratuBHIMYU CTOpOHAMH €: TalbHICTh MONBOTY 0 5 KM, Yac IMONBOTY He OibIne 25 XBUJIMH B 3aJIe)KHOCTI
BiJl MOrogHKUX YMOB. JIJIsi BUKOPHCTAHHS APOHY 3 METOI0 CTBOPEHHS OPTO(OTOIUIAHA MOMKIIMBA JIMILIE JJIS IUIOLI HEe
6inbiIe 8 COTOK.

BIVTA 4acTto BHUKOPHCTOBYIOTH SK TMOBITpsAHI poOOTH. SKi MOXYTh BHKOHYBATH (YHKIIIO SK
aepoOTO3HOMKH, TaK 1 JOCTABKA YOTOCh, 3AJICKHO BiJl XapaKTEPUCTHK KOPUCHOTO HaBaHTakeHHs. KBagpokomrep
3pyYHO BHKOPHCTOBYBaTH A CTBOpeHHsA 3D mopenmi pi3HEX 00'ektiB (OyniBenb, MaM'ATHHKIB, CIOpya) abo

HEBEJIUKUX AUISHOK MOJIIB 10 8 COT.
B Tabn. 2 nmpeacraBieHa cucTeMaTH3allis HAMPsMKiB 3acTocyBanHs BIIJIA B arponpoMucioBomy
KOMILICKCI, 3aJICKHO BiJ IiJICH BUKOPUCTAHHS.

Tabmuws 2

CucremaTu3anisi HanpsiMkiB 3actocyBanHsi BIIJIA B arponpoMuc/IoBoMy KOMILIEKCI

Iine BUKOpUCTAHHSA Hanpsamku Onuc
3aCTOCYBaHHS
MowiTopusr Ta | AepodoTtositomka OTpuMaHHS BHCOKOTOYHHX 300paKEHb JUIA aHANi3y CTaHy
KaprorpadyBaHHs TIOJIiB pOCIyH, BUSBICHHS IPOOJIEMHHX 30H
CrtBOpeHH: Bizyamizanis CiIbCBKOTOCIONAPCHKUAX YTilb Ul IUIaHYBaHHS
IU(PPOBHUX KapT MOJNIB | CUIBCHKOTOCIIONAPCHKHUX POOIT
OuiHKa cTaHy KyJbTyp | AHami3 3710poB'st | BukopucTaHHS CHIEKTPaIbHUX CEHCOPIB AJS BU3HAUYEHHS CTaHy
pOCIUH 3JI0pPOB'sl Ta MOTped POCINH
BumiproBanns BusnauenHst piBHS xyopodinmy, a30Ty Ta IHIIMX ITOKa3HHKIB

1HIEKCIB BereTarii

CTaHy pOCJIrNH

BHecennst arpoximikaris

Posnunenns nobpus

ToukoBe PO3MUJICHHA Z[OGpI/IB JJIA OIITUMAJIBHOI'O »XHBJICHHS

POCIHH
Posnmnenns ToukoBe 3acToCyBaHHSA NECTUIMAIB Ui OOpOTHOM 31
MECTUIIAIIB HIKITHUKaMH Ta XBOPOOaMu

Ominka T1a  mporuo3 | OmiHka BpOXKalHOCTI | AHami3 CTaHy KyJbTyp [UIA IPOrHO3YBAaHHS YpOXKal Ta

YPOXKANHOCTI MJIaHYBaHHS 300py BPOXKAI0
CtBOpEeHHS KapT | Bisyamizarmis maHnx mpo BpOXaWHICTH A omTHMizalii 300py
YPOXKaHHOCTI Ta 30epiraHHs BPOXKaro

IHcmekmiss Ta OXOpoHa
TEPUTOPIH

Oxopona Ta Oe3mneka

[TaTpymioBanHS TepuTOpi Ui 3amobiraHHA KpamiXoK Ta
HOIIKOAXKEHb

THcmekist Ornsig cTaHy CUTBCBKOTOCIIONAPCHKOI 1H(PACTPYKTYpH, Takoi
iHOPACTPYKTYPH SIK ipUTraIliiiHi CHCTEMH, IOPOTH TOIIO

HayxkoBi g0ocimipKeHHS 30ip mamux i | Bukopucrtanus BIUIA s 300py HayKOBHX JaHHX IPO IPYHTH,
JIOCITIPKEHb pociuHY Ta iHII (aKTOpH arpoeKOCHCTEMH
TecryBanns  HoBux | Buxopucranus BITJIA nns TecTyBaHHS HOBHX arpoTE€XHOJIOTIH
TEXHOJIOTIH Ta METOJIiB YIIPABIIHHS CiJIbCHKHM T'OCIIOIaPCTBOM
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3 tabmumi BunHO, mo BITJIA Mo)kHa BUKOPHCTOBYBAaTH B TBAPMHHHUIITBI, METiOpallii, arpoexoorii, y cdepi
MOHITOPUHTY Ta OXOPOHH 3€MelIb, y OYAIBHUITBI TIPOTEXHIYHUX CHOPY I TOLIO.

Y TBapMHHHUIITBI MOYKHa KOHTPOJIIOBATH MOTOMNIB'S Xyn00u. B arpoekonorii — nqudepeniiiioBane BHECEHHS
MiHepaJbHUX JOOPUB 3 METOIO 3a0e3NeueHHs] PIBHOMIPHOI T'yCTOTH CTOSIHHSI POCIIMH, CTBOPEHHSI KapTH XBOpPOO,
3aCMIYEHOCTI MOCIBIB, POJIOYOCTI I'PYHTY Ta iH.

CyuacHi BITJIA MOXyTb KOHTpPOJIOBATH YCi arpoHOMiuHI Moka3HHMKH. [loumHatroum 3 onmpyBaHHS
penbedy: BU3HAUEHHSI BOJIOTOKIB, MiCIlb 3a00JIOYYBaHHS, MiJrOTOBKH IPYHTY 10 CE€30HY (POPMYIOUHM arpOHOMIYHI
KapTH Ta 3aKiHUYI0YH KOHTPOJIEM BHUCOTH, TYCTOTH CTOSIHHS POCIIMH, BMICT a30TYy TOILO.

PoboTa cuctem, mo BHKOPHCTOBYIOTH JPOHH, Ieperdadae: a) KOHTPOJb CUTYyalii Ha MOisx; 0) oOpoOka
iHpOopMaii.

Indopmaris mpr nmpoMy MOXKe BUMaraTHcs He JHme ¢epMepy, a H arpapHHM CTPaxOBHM KOMIIAHISIM,
0aHKaM Ta KpEAUTHIM yCTaHOBaM, IHBECTHUIIIHHUM KOMITaHIsIM Ta KOPIOPALisSM PO3BUTKY.

[IpakTika mOKa3ye, IO 3HIMKM MOXYTh JaBaTd cHoTBopeHi xaani [7]. Hanpukmax, oxne mnose
KOHTPOJIFOETHCSI IPOTATOM II'TH JIHIB. Y TEpIUUii JJIeHb Ha 3HIMKY I10JIe 3eJIeHe, IPYroro JHS IOJIOBHHA YE€PBOHOTO,
TOOTO XBOPOOH, Ha TPETiH BCE YEPBOHE, HA YSTBEPTUI 3HOBY NPOSIBIAETHCS 3€JICHUH 1 B N'SITUIT 1OJIE 3HOBY 3€JICHE.
3a pe3ynbTaTamMy 3MOMKH MOXKHa 3pOOHTH BUCHOBOK, 110 Bce Oyi10 po0pe, minuia XBopooda, 3HUIIMIIA [TOCIBH, MTOTIM
BCE 3HOBY IpopocTae. Hacripaai x BIUIMBaIOTh aTMOC(EPHI YMOBH, 110 BILUIMBAIOTh IHTEHCHBHICTH HPOXOKEHHS
cBiTia Ta 11 BinOuTok. JlaHi CynyTHUKa HE KamiOpyIOThCS B 3aJ€XKHOCTI Bij moroaHux ymoB. Komm x 3ifomka
poOuTBCS Ha APOHI (KBaIpOKOMTEpi), y OpHraai MpaifoloTh OBI JIIOIWHA: IUIOT 1 Ha3eMHUH (axiBenp, y dul
00OB'SI3KM BXOIWUTH IPOBEACHHSA aTrMoc(epHOro KaliOpyBaHHS, SKE MO3BOJISIE HaM TIOPiBHIOBAaTH 3HIMKH,
HE3Ba)XKAIOUH Ha T€, B IKUX YMOBaX BOHHU OyIIH 3pOOJICHi.

JlpoH MOXXHa BHKOPHCTOBYBAaTH [UIsi BHECCHHsS 3aCO0IB 3aXHCTy POCIHMH 3 MaloO0'€MHUM JPiOHOIUCHEPCHHM
obmamHaHHAM. Ha ChOTOOHINIHIA meHb AN 3MiMcHeHHA miei (QyHKIT HEeOoOXigHI MOJaiblli HAyKOBO-TEXHIYHI
PpO3poOKH, Taki K TOYHA KapTorpadis Ta aKyMyJIsSTOpH AJs IpoHiB [8].

Bukopucrannst Oe3ninorHux nitanpHux anapatiB (BIIJIA) y cydyacHOMy CijlbCbKOMY TOCIOAApCTBI HaZae
0e3uiu nepeBar, oJlHaK He 00XOAMUThCs Oe3 BUKIMKIB 1 MpobJieM, 30kpeMa BiiMoB TexHiku. Binmosu BITJIA mMoxyTh
MaTu pi3Hi MPUYMHH, BiJ] TEXHIYHUX HEMOJIJOK J0 MPOrpaMHUX MOMHJIOK a00 HEKOPEKTHOro BHKopucraHHs. Lli
HerepeabauyBaHi cuTyalii MOXKYTh IIPU3BECTH A0 BTPATU CUTHANY 3 IyJIbTY YIPaBIIiHHS, aBaPIHOTO MPU3EMIICHHS
a0o HaBITh 3ary0JICHHs anapary.

3aranom, BigmMoBu BIIJIA craBnsTe mig 3arpo3y IMPOJYKTHUBHICTH CLIBCHKOTOCIIONAPCHKUX IPOLECIB 1
moTpeOyroTh CHUCTEMHOTO IMIXOAY JO YIPaBIiHHSA pU3NKaMH. PO3yMiHHA TpHYUH 1 HaJeKHE TEXHIYHE
00CITyroByBaHHS MOXKYTh 3HAYHO 3MEHIIUTH WMOBIPHICTh BUHUKHEHHS TAKUX CHUTYaLill, [0 € BAYKIIMBUM aCIEKTOM
Ut yeminrHoro BrupoBamkeHHS BIIJIA B arpapHOoMy cekropi (puc. 2).

AN
~‘

= MexaHidHi BigmosmM MNpobnemu 3 MusneHHam (6aTapes)

= BTpaTa cMrHaay 4m 38°A3Ky = [Iporpamui 360i
= HecnpasHOCTI CEHCOPIB Ta Kamep = Bn/MBe NOroHUX yMmoB
IHWi BigMmoBHK

Puc. 2. Bincorox pi3Hux BiAMOB 0e3NiJOTHHX JIiTAJILHUX anapaTis

Mexaniuni komrnonentd BIIJIA, Taki sk MOTOpHM, TBHHTH, paMH Ta IIaci, 4acTO IiAJAlOThCS. 3HAYHHM
HaBaHTAKCHHSM, 1[0 MOYKE NPU3BECTH JI0 3HECEHHS a00 MOJIOMOK. BHCOKHI BIICOTOK MEXaHIYHUX BIIMOB CBIIYHUTH
PO BAXJIMBICTh PETYJSPHOTO TEXHIYHOTO OOCIYrOBYBaHHS Ta BHKOPHUCTAHHS BHCOKOSIKICHMX KOMIIOHEHTIB.
Batapei € kputnunum enemeHtoM it BITJIA, ockinbku BOHM BH3HAYarOTh TPUBAJICTH IOJBOTY Ta HAAIHHICTBH
poboTtn. BinMoB JkuBIICHHS MOXYyTh OyTH TMOB'A3aHI 3 HEJOCTaTHBOIO €MHICTIO Oarapei, 3HECEHHAM, abo
HENPaBWILHUM 3apsypkaHHAM. [leli BUCOKHI BiICOTOK MiJKpECTOe HEOOXiTHICTh MOHITOPHHTY CTaHy Oarapei Ta
BUKOPUCTAHHS HaIidHHUX JOKepen XuBNeHHA. 3B'3Ky MiK BIIJIA Ta omeparopoM MoKe BHHHUKAaTH dYepes
iHTepdepeHItito BiacTani abo mnepemkonu. Ile Bkazye Ha HEOOXIAHICTh MOKpPAIIEHHS CHCTEM 3B'A3Ky Ta
BHKOPHUCTAHHS TEXHOJIOTIN N 3amobiraHHs BTpatu curHany. [Iporpamue 3a0esnedenns, ske kepye BITJIA, moxe
MaTd TOMWJIKH a00 KOHQIIKTH NPU3BOAWTH 10 HecmpaBHOCTEH. llel BiICOTOK CBIAYUTH TPO BaAXKIHMBICTH
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perymsapaux oHoBieHHs I3 Ta perenpHOro TecTyBaHHs nepen noaboTaMu. CeHCOpH Ta KaMepH € BaXKIMBUMH AJIS
360py JaHMX Ta HaBiramii. IXHi BiIMOBM MOXyTh OyTH BHMKJIMKaHi 30BHIiIIHIMH (aKTOpamu, TakUMH K abo
MOIIKOJDKEHHsI, a00 BHYTpilIHIMH npobiemamu. lle mifkpeciioe BaXKJIMBICTh 3aXMCTY Ta OOCIYrOBYBaHHS IHX
KOMITOHEHTIB. [loroHi yMOBH, Taki sIK CUJIBHUI BiTep, Jo1] a00 eKCTpeMalbHi TeMIepaTypH, MOXKYTh BIUIMBAaTH Ha
pobory BIIJIA. Ile Bkasdye Ha HEOOXiAHICTP BpaxyBaHHs IOTOJHMX YMOB IIpH IUIAaHyBaHHI IOJBLOTIB Ta
Bukopuctanus BITJIA, siki MOXYTh IpalfoBaTH B Pi3HUX KJIIMaTHYHUX yMOBax. [HII BiIMOBH MOXYTb MiCTHTH
JIFOJICHKI TOMIUTKY, BUPOOHUYI nedextr abo BumaakoBi momii. [ledf BiICOTOK CBiTYHUTH PO T, IO 3aBXKAU ICHYE
pU3HK HemependadyBaHNX Mpo0eM, i HeoOXiJHO MaTH IUIaHW Ha BUIAJ0K HA/I3BUYAHNX CHUTYAIliil.

Bucokuii BIICOTOK MeXaHIYHHX BiAMOB Ta TpoOIeM 3 IKHUBJICHHSAM IMOSCHIOETHCS I1HTEHCHBHHUM
BukopucTtanHsaM BITJIA Ta ix TexHIYHUM cKi1agoM. 3HOC KOMITOHEHTIB 1 OaTapei — e MpUpOAHUIl IpoIiec, 0COOIMBO
IpH 9acTWX TNodboTax. [Ipobmemm i3 cHTHAIOM BKa3ylOTh Ha HEOOXiMHICTh MONIMIIEHHS TEXHOJIOTIH 3B'S3KY i
BpaxyBaHHS 30BHIITHIX (aKTOPiB, TAKUX SK MEPEITKOAN Ta BEIHKI Bi/ICTaHi.

ITporpamHi 3001 MiAKPECTIOIOTh BAXKIMBICTh SKICHOTO MPOTrPaMHOro 3a0e3MedeHHs Ta TECTYBaHHS Iepes
BUKOpHCTaHHSIM. HecripaBHOCTI ceHCOPIB i kKamep cBia4aTh Npo HEOOXIJHICTh IXHBOT'O PETEIILHOTO 00CITyroByBaHHS
Ta 3aXMCTY BH]| ITOLUIKOXKECHb.

BrumB norosiHMX yMOB HaroJIomrye Ha HEOOXIHOCTI BpaXyBaHHs KJIIMaTH4YHUX (aKTOPIB IIPU IUIaHYBaHHI
MOJbOTIB Ta BUOOpI BiamoBimuux mojencit BIIJIA. Husbkuil BiCOTOK IHINIKUX Bi]MOB CBIIYMTH MPO BAXKIUBICTH
OyTH TOTOBHM J10 Hellepe10adyBaHUX CUTYallill 1 MaTH pe3epBHi IIaHH.

BucHoBku

IIpoBeneHuit anamiz mokasas, mo BIIJIA 9acTo BHKOPHUCTOBYIOTH SK MOBITPSHI poOOTH, SIKI MOXYTh
BUKOHYBaTH (QYHKIIO K aepo(OTO3HOMKH, TaK i ISl JOCTaBKH 3aCO0iB 3aXHCTy POCIMH | BHKOHAHHS 1HIIHX
¢dyukmiit. KBagpokonrtep Takox 3pyYHO BUKOPUCTOBYBATH UL cTBOpeHHsS 3D Mozeneid pisHuX 00'eKTiB (OyHiBels,
TEXHOJIOTIYHUX CIIOPYI, MENIOpaTHBHUX O0'€KTIB Ta TIAPOTEXHIYHUX CIOpyx) ab0 HEBEIHKHX IiMITHOK IIOJNiB
mrometo MeHme 0,8 ra. Buxopucramnas Oe3minotHux mitamesHuXx amapatiB (BIIJIA) y cydacHOoMy citbChKOMY
rocroJapcTBi Hajae OGe3lniu mepepar, OHAK HE OOXOAMTHCS 0e3 BHKIMKIB 1 MPOOJeM, 30KpeMa BiJIMOB TEXHIKH.
BigmoBu BIIJIA MOXyTh MaTH pi3HI HPUYUHM, BiJ TEXHIYHUX HENOJAJOK [0 IPOTPaMHHUX IMOMMIOK abo
HEKOPEKTHOro BHKopucTaHHs. Lli HenmepenOauyBaHi cuUTyalii MOXYTh NPH3BECTH O BTPaTH CUTHAIY 3 IYJBTY
yIpaBJIiHHS, aBapiiiHOr0 NPU3EMIICHHS a00 HaBITh 3aryOJIeHHs anapary.

3aranom, BiamoBu BILJIA craBisTe mij 3arpo3y NPOAYKTHBHICTH CUIbCHKOTOCHOAAPCHKUX MPOLECIB i
NOTpeOyIOTh CHCTEMHOTO MiJXOLy MO YHpaBIiHHA pHU3MKaMH. PO3yMiHHS TNpUYMH 1 HaleXHE TEXHIYHE
00CIIyroBYBaHHSI MOXYTh 3HAYHO 3MEHIIUTH HMOBIPHICTh BUHUKHEHHS TAKMX CHUTYALi}, 10 € BaXKJIMBUM acleKTOM
Ui yemimaoro BrpoBamkeHHs BIIJIA B arpapHOMY cekTopi.

Buxopucranas BIIUJIA nmo3Bomsie 3milicHIOBaTH aepo(OTO3HOMKY, MOHITOPUHT CTaHY POCIHH, TOYHE
BHECEHHS JIOOPHB Ta 3aXHMCTY POCIHMH 3 BUCOKOIO TOYHICTIO, IO 3a0e3Iedye ONTUMAIbHI YMOBH ISl 3pOCTaHHS i
PO3BUTKY CUIBCHKOTOCIOAAPCHKUX KyNIbTyp. BripoBamxenus BIIJIA no3Bossie 3HMKYyBaTH BUTPATH Ha arpoXiMikaTh
1 IaJTMBO, ONTHMIi3YBaTH BUKOPHUCTaHHSA PECypCiB Ta 301MbLIYBAaTH BPOXKAMHICTh, 10 IPU3BOAUTH 10 €KOHOMIYHHUX
BUTOJ JJIS CIIBCHKHUX rocrogapcTB. I[lepcnekTHBH PO3BUTKY MOJATal0Th Y moaaibmiil interpanii BITJIA 3 iHmmMu
MePeOBUMH TEXHOJIOTIIMH, TAKUMHU SK IITyYHUH IHTENEKT 1 aHATITHKA BENUKHUX JAHWX, IO J03BOJIAE Ie Oinblie
MIIBUIIYBaTH €()EKTUBHICTh CIJIBCHKOTO TOCIIOIaPCTBA.
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