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IHCTUTYT KJIiIMAaTUYHO OpiEHTOBAHOIO ciibchbkoro rocrogapcrsa HAAH

AHoTauis

CTaTTs NpUCBSIYEHA BUBYEHHIO MOXKJ/IMBOCTEM LLTYYHOIO IHTE/IEKTY AJ1S Ci/IbCbKOrOCrnoAapChKOro Bu-
POOBHULITBA 3 TOYKM 30PY HAYKOBOI TEOPIl Ta BUPILLIEHHS MPaKTUYHUX 3aBAAHb.

Merta gocnigxeHp riosisirasa y BUBYEHHI MOXJ/IMBOCTI 3aCTOCYBAHHS CYy4aCHOI CUCTEMU LUTYYHOIO IH-
TeJ/IeKTY «Agril», po3pobsieHOI crieliasibHO A1 MoTpeb Ci/IbCbKOro rocriodapcrBa, A/19 BUPILLEHHS Teo-
PETUYHUX | MPAKTUYHMX 3@BAAHb, MMOB’S3@HNX [3 arpOrpPOMMUCIOBUM BUPOBHULITBOM, 3@ TaKUMU TPbOMA
rasy3siMu; rPYHTO3HABCTBO, arfpOTEXHIKA BUPOLLLYBAHHS Ci/IbCbKOrOCNoOAapChKUX KYJIbTYP, Ci/IbCbKOroCro-
AapCbki Mesiopadlii.

Merogn. HaykoBO-TEOPETUYHI Ta MPAKTUYHI MUTAHHS (3 3@3HaYEHUX rasly3eu Ci/IbCbKOro rocriogap-
CTBa OCTaB/IEHI CUCTEMI LLUTYYHOIO IHTE/NEeKTY «Agrily BiArnoBiAHO A0 pPO3p0b1eHOro MeTo40/I0rYHOro
raHy, gk nepenbaydyas 10 3arnMTaHb 4O KOXHOI rpyrv 3aBgaHb. 10 3armTtaHb HayKOBO-TEOPETUYHOIo Ta
10 3anmTaHb MPaKTUYHOIO CriPSIMYBAaHHS 3 MOYHTO3HABCTBA, arPOTEXHIKU Ta Ci/IbCbKOroOCroAapCbKmx Mesli-
opauint. TaknM YMHOM, CyMapHO cucTemi 6ys10 3a4aH0 60 rnuTaHb. OLiHKa SKOCTI BiAMNOBIAEV BU3HAYa/1aCs
3a@ BiJCOTKOM KOPEKTHMX | MOBHUX BIAMOBIAEN HA MOCTaBJIEHI 3arMTaHHS 3 YPaxyBaHHIM HeOOX|gHOCTI
MOCTA@HOBKM JOAATKOBUX Y TOYHIOBAJIbHUX 3AMATaHb.

Pe3ynbratn. Y pe3ysibtaTti BUBYEHHS MOXK/INBOCTEM CUCTEMU LUTYYHOIO IHTE/IEKTY «Agril» BUSB/IEHO,
LLJO BIJCOTOK KOPEKTHMUX BiarioBigevi ctTaHoBmB 81,67, 83,33 1a 88,33% /19 3arinTaHb i3 rpyHTO3HABCTBA,
arpOTEXHIKM Ta CI/IbCbKOrOCnoAapCbKMxX MesTiopalivi BiANoOBIAHO. BuLLy TOYHICTb Ta SKICTb BiArMoB[AesN OT-
PUMAHO 3 MPAKTUYHMX 3aMMTaHb, BOAHOYAC Ha TEOPETUYHI 3arUT CUCTeMa «Agril» AaBasla MEHLL KOpeK-
THI Ta akKicHI BignoBsigi (86,67% ripotu 82,22% BiarnoBiaHO 415 MPaKTUYHUX | TEOPETMYHMX 3anmnTiB). OKpPIM
TOro, ICTOTHO Oi/IbLLY KiJIbKICTb AOAATKOBUX 3arMNTIB MOCTaB/IEHO Y XOAI BUKOHAHHS CUCTEMOK «Agril»
3aBAaHb, HETUMNOBMX AJIS1 MIXHAPOAHOI arPOHOMIYHOI HAYKMN Ta MPAKTUKU. 3arasibHu BUXi[ KOPEKTHUX
BigrnosBigevi ctTaHoBuB 84,44%, 11j0 € JOCTATHIM MOKa3HWUKOM /1 PEKOMEH ALl 3aCTOCYBaHHS «Agril» 3 Ha-
YKOBO-IPAKTUYHOIO METO. [TOCTaHOBKa HEOOMEXKEHOI KI/IbKOCTI 4OAATKOBUX 3arMTIB | BHYTPRILLIHE CaMO-
HaBYaHHSI CUCTEMM A€ 3MOrY MpUnyCTUTH, LLO 3@ MNEBHUX OOCTaBUH MOXHAa JOCSITH 95% | HaBITb BULLOI
TOYHOCTI T@ KOPEKTHOCTI BiAMOBIAEMN.

BucHoBku. CrcTemMa LUTYYHOroO HTE/IeKTY «Agril» € BUCOKOSAKICHUM | HaAIMHUM [HCTPYMEHTOM /1§
OTPUMAHHSI HaYyKOBO-TEOPETUYHOI IHGhOPMAaLT Ta MPaKTUYHUX MOPaA i3 rPYHTO3HABCTBA, arfPOTEXHIKM Ta
Cl/IbCbKOroCriogapChbknx Mes1opaLiv, SKka Moxxe OYyTv BUKOPUCTAHA SK JOOATKOBE AXEPEs1IO iIHpopmMaLlli
Y AOCJIAHUX | BUPOOHMYMX LiISX. Heqgosiikamm cucTteMm € aHI/IOMOBHMM IHTEPGENC, OOMeXeHa KIi/IbKICTb
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OAHOYaCHMX 3arnTIB, JOCTYIHMX y GE3KOLUTOBHIV BEPCIi, T He4OCTaTHS 0b6I3HaHICTb CUCTEMU 3 HETUMO-
Bummn 47189 kpaiH €C ta CLLIA TeXHO/IOMYHUMMN 3arMMTaHHSIMM.
KnroyoBi c/1oBa: arpoTexHIKa, royHTO3HaBCTBO, IHGpOPMAaLiVIHI TEXHOJIOrI, Ci/IbCbKOroCnoAapChbKki Me-

Jliopauil, LUTYYHUM IHTEJIEKT.

IIocranoBka mpoGjemu. IllTyuynuii iHte-
JIEKT — OAMH 13 OCTaHHiX 3400yTKiB cydac-
HUX iHPOpMaLliMHUX TEXHOJOTii. Y 3arajb-
HOMY PO3YMiHHiI 1I¢ Tajly3b KiOepHETHMKM W
iH(popMaTHKH, sIKa 3aMA€ETHCS PO3POOKOIO,
TECTYBaHHSIM 1 BHOPOBAIXKEHHSIM MalllvH,
poOOTIB i KOMIT'IOTEpPHUX Iporpam, siKi iMi-
TYIOTb BMPpILIIEHHS 3aBAaHb, ITOCTaBJIEHUX
nepea HUMU, 3a aAITOPUTMaMU, SIKi IJIsI LbO-
ro BUKOPHUCTOBYIOTb TBapuMHU Ta Joau. Oc-
HOBHMMMU Trajly3siIMA 3aCTOCYBAHHS ILTYYHO-
ro iHTEJIEKTYy € MOLIYKOBI CUCTEMU, CUCTEMU
BIICTEXXEHHS aKTMBHOCTI, JOPAAHUILIBKI CUC-
TeMU Ta CUCTEMHU YXBaJIEeHHSI YIPaBIiHChKUX
pillleHb, CUCTEMU PO3ITi3HABAHHS Ta TeHepa-
1ii 00’€KTIB i JOKYMEHTIB, CUCTEMH MOHITO-
PUHTY IOBKLULISI, aBTOMaTU30BaHi CUCTEMU
KepyBaHHSI MalllMHAMM ¥ YCTaTKyBaHHSIM,
MUCTELTBO TOLIO. K camocTiiiHa akageMid-
Ha JUCLUIUIIHA IUTYYHUIR IHTEJEKT 3’ SIBUBCS
y Oporpami OKpeMH1X 3aKJIaaiB BHUIIOI OCBITH
y 1956 p. [Norvig & Russell, 2021].

Cdepa 3acTocyBaHHS LUTYYHOTO iHTEJIEK-
Ty, SIK 3a3HAY€HO BHUILE, € IyXe LIMPOKOIO i
OXOILTIOE pSIJ rajayseit eKoHoMiKu. OCTaHHIM
YacoM OKpPEeMI KOMIIOHEHTU Ta LIUIICHI CHUC-
TeMHU IITYYHOrO iHTEJEKTY BIPOBAIKYIOThCS
1 y Tajty3b CUILCHKOI'O rOCIIOAAPCTBA 3 METOIO
MOJIMNIIEHHI eKOHOMiYyHOlI e(peKTUBHOCTI
BUPOOHULITBA MPOAYKIIil Ta yMOB Tipalii [Jose
et al., 2021]. OgHak Hapa3i Lie MUTaHHS €
BMBYEHUM HEAOCTAaTHbO, a TOMY IIOTPeOye
PETENBLHOIO PO3IJISIAY, OCKIIBKM 3aCTOCYBaH-
HS IITYYHOI'O iHTEJIEKTY B arpoIpOMUCIOBO-
MY CEKTOpi €EKOHOMIKM Ma€ CBOIO CIieluiky
Ta TPYIHOIL IMIUIEMEHTallil, 110 MOB’sI3aHO
3 TICHOIO 0araTOKOMIIOHEHTHOIO B3a€EMOi-
€10 3 OaraTbma (pakKTOpaMU HaBKOJIMIIHbO-
ro cepeloBMIla Ta OIOJOTIYUHMMHU 00’ €KTaMU
W cucteMaMu, a 1ie¢ BUMara€ KOMILIEKCHOTO
MNIIXOAY Ta PETeJIbHOI Bajigallil Moaeaeu Ta
aJITOPUTMIB, MOKJIAAEHUX B OCHOBY ILITYYHO-
IO IHTEJIEKTY.

Haii6inpil 1mmpoko IUTYYHUM IHTEJIEKT

CI)OI“OI[Hi BUKOPUCTOBYETLCA Y CHUCTEMAX
Edition
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TOYHOTrO 3emMJiepoocTBa [Shadrin et al., 2019],
OIHAK JOHWHIi cepe] HayKOBLIB HEMAa€E €IM-
HOI AYMKHW ILIOJ0 MPUHIMUIIB 1 aJITOPUTMIB,
SKi OyIyThb MAaKCUMAaJIbHO €(EeKTUBHUMU JJIsI
BUPILLIEHHSI KOHKPETHUX 3aBIaHb, IMOB’s3a-
HUX i3 BUPOOHUILTBOM CiIbCHKOIOCIOAAP-
CBbKOI MPOIYKIIil, OCKIJIbKM OJWH 1 TOW caMui
aJITOPUTM MOKe OyTH BMCOKOE(PEKTUBHUM B
OAHOMY BHUITAJKY i aOCOJIIOTHO Hee(peKTUB-
HUM B iHIIOMY [Saleem et al., 2021].

AHaJi3 OCTaHHIX JOCJiIKEeHb i mMyO TiKaiii.
OCHOBHMMM MOCTaYaJIbHUKAMU CYYaCHUX
CUCTEM IUTYYHOTO IHTEJIEKTY IJIsI CiIbChbKO-
ro rocrojapcTna € KpaiHu 3axigHoi €Bponu,
CIIA Ta Kuraii. [pyHTOBHMI OIS pe3yJib-
TaTiB OCTaHHIX JOCJIIXEHb 1 MPaKTUYHOI
IMIUIEMeHTalil 3700yTKiB Cy4yacHOI Kibep-
HETUKM Ta iHPOpPMaTUKU B cdepi CiabChKO-
roCIoJapChbKOro BUPOOHUIITBA, HEIIOAABHO
3niricHeHuit Bannerjee et al. (2018), nae 3mo-
Iy BU3HAUYUTU TaKi OCHOBHI HAINpPsSIMKU BU-
KOPMUCTAHHSI CUCTEM IUTYYHOIO iHTEJIEKTY B
POCIMHHUITBI Ta 3eMJIePOOCTBi: yIIpaBIiHHSI
TE€XHOJIOTI€EI0 BUPOILIYBAHHS CiJIbChKOTOCHO-
JAapChKUX KyJbTyp (Y BUIJISIII MOAEIbHUX CU-
MYJISILiN, €KCIIEPTHUX CHUCTEeM, CUCTEeM Mifd-
TPUMKU YXBaJE€HHSI YIPABIiHCHKUX PillleHb,
aBTOMAaTH3allil yIIpaBIiHHS TEXHIKOIO TOILIO);
YIOpPaBJIiHHS CUCTEMaMM 3aXMCTYy IIOCIBIB BiJ
LIKiTHUKIB, XBOPOO i Oyp’siHiB (CHUCTeMHU iH-
TeJIEKTYaJIbHOTO PO3Mi3HABaHHS IKOJIOYMH-
HUX OPTaHI3MIB, CUCTEMHU IHTEJIEKTYaJIbHO-
ro BHECEHHS IECTULMIIB TOIIO); CUCTEMU
IITYYHOTO IHTEJEKTY IJISl YOpaBIiHHS MPO-
liecaMu 30MpaHHsI, 30epiraHHs1 Ta Iepepoo-
KM TIPOAYKIIIl POCIMHHULTBA; CUCTEMMU 1HTE-
JIEKTYaJIbHOTO MEHEIXKMEHTY 3pOILIYBaIbHUX
CUCTEeM, ApEHaxy Ta YIPaBIiHHSI CTaHOM
IPYHTIB (BKJIIOYAE CHUCTEMHU JISI aBTOMAaTH-
30BaHOI OL[IHKM CTaHy I'PYHTIB, BU3HAYEHHS
MOTpPeOU B 3POILIECHHI, IUIAHYBAaHHS 3pOLIECH-
HsI, KOHTPOJIb 3a $IKIiCTIO TIOJIMBY Ta BOAO-
BiIBEJICHHSI TOLIO); MPOTHOCTUYHI CHUCTEMU
(mporHo3yBaHHSI Ta IIporpamyBaHHSI BpO-
JKAMHOCTI CLIbCHKOTOCIIOAAPCHKUX KYJIBTYP,
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MMPOrHO3 METEOPOJOTiYHMX YMOB, EKOHOMiU-
Hi TIPOTHO3HU TOLIIO).

B VYkpaini npobyseMaTuKO0 po3poOKU Ta
BIIPOBAI’KEHHSI CUCTEM IUTYYHOTO iHTEJIeK-
Ty B CLIbCHKOTOCIIOJAPChKE BUPOOHUILITBO
MNpUCBIYEHO HaykoBi mpaui Boxeronoi,
bosipkiHoi (po3poOKKM B HAIPSIMKYy CHUCTEM
NIATPUMKU YXBaJ€HHS YIPABIIHCHBKUX pi-
LIEHb, aBTOMATHU3allil PO3pPaxyHKY TE€XHOJO-
FYHUX KapT BUPOILLYBAHHSI CiIbChKOI'OCIIO-
napcbkux KyabTyp) [Boxerosa Tta iH., 2013],
Bnacenko Ta iH. (2013) (cucteMu aBTOMAaTH-
30BaHOI'0 KOHTPOJIIO 33 TMTOKA3HUKAMM SIKOCTi
MoJioka), KpaByeHka (cMcTeMM aBTOMATU30-
BAHOIO KOHTPOJIO BUKOHAHHSI arpoTeXHiy-
HUX omnepauiit), binouepkiBusg (IUTyYHUIA
IHTEJIEKT B YHpaBJIiHHI CUIbCBKOTOCHoaap-
cbkuMu MammHamu) Touro [IHlampka &
ITpuma, 2022].

OIHUM i3 HalOLIbII BIZOMUX 1 MEPCIEK-
TUBHMX HAIPSIMKiB BUKOPUCTAHHSI IUTYYHO-
ro iHTEJEKTY B rajays3i pOCJIMHHULTBA € PO-
OoTM3allig TIPOLIECiB, sIKa 1a€ 3MOI'Y iCTOTHO
3HU3UTHU HaBaHTAaXXEHHS Ha JIIOACHKI TPYIOBi
pecypcH, TIOJINIIUTUA SKICTb 1 TOYHICTb BU-
KOHAHHSI arpoTeXHIYHMX omnepauii, MiaBU-
LLIMTU OpraHi3aliiHO-eKOHOMIYHY €(hEeKTUB-
HICTh BUPpOOHMILITBA MpoayKliil [ KokoBixiH Ta
iH., 2009; Boxerosa Ta iH., 2016; KyumiiioBa
Ta iH., 2023]. JIe6iap Ta iH. (2023) okpeciroe
TaKi NepCIeKTUBHI HANPSIMKN BIPOBAIKEH-
HSI LITYYHOTO iHTEJIEKTY B arpocdepy YKpa-
iHM: BUM3HAUYEHHSI POCJIMH, ITOLIKOIXEHUX
LIIKITHUKAMM Ta XBopoOamu, igeHTudika-
Lis 3a0yp’sTHEHOCTI MOCIBiB, iHTEJIEKTyaJbHi
CUCTeMU YIMpPaBIiHHSI BOAHUMHU pecypcaMu
Ta BOJOKOPUCTYBAHHSIM y CHCTEMax 3pOIIy-
BAHOTI'O 3eMJIepOOCTBa, MPOrHO3YBAHHS arpo-
METEOPOJIOTIYHMX TTOKA3HMKIB, YIIPaBJIiHHS
IPYHTOBUMHM Ta MaTepiailbHO-TEXHIYHUMU
pecypcaMu Touo. JoCUTh 1LIiKaBUM i TaKuM,
10 BXe 3apa3 OTpUMAaB MEBHUI piBeHb BU-
pOOHMYOrO BIIPOBAIKEHHS y MEpPeIOBUX
rocrnojapcTBax YKpaiHu, € IMiJaxig 10 BUKO-
pUCTaHHS TIOpMAHUX CUCTEM aBTOMAaTHU3allil
yIIpaBJliHHS BUPOOHULITBOM Ta arpopecypca-
MU Ha ocHoBi TexHoJiorii «loT» (Internet of
things, abo iHTepHeT peueii), sKa YCITIIIHO
BUPpIIIY€E psif CKIIAAHMX MUTaHb Kiacuika-
1ii i mporHo3yBaHHS [boHmapenko, 2022].
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Ha xanp, Hapa3i piBeHb BITYM3HSIHUX PO3-
poOOK i piBeHb IXHBOIO BIIPOBAJIKEHHS Y BU-
pOOHMYY MPAKTUKY € HEJOCTAaTHIM, OTXE, Ha
CydyaCHOMY €Tami BapTO 3BEPHYTH yBary Ha
JOCTYITHI OPOAYKTU iHO3EMHOTO IMOXOIKEH-
H$, BUBYATH 1XHI MOXJIMBOCTI 1 agarnTyBaTh
iX 10 YMOB YKPaiHChKOI'O arpornpoMUCIIOBO-
ro kKomiuiekcy. HaiibGinbln mepcrneKTUBHU-
MU Ta JIETKO aJalTOBaHWMMM TEXHOJOTiISIMU
LITYYHOTO iHTEJEKTY € CUCTeMM IiATPUMKU
YXBaJIEHHSI YIPaBIiHCHKUX pillleHb, 0COOJIM-
BO Ti, SIKi peasidoBaHi 3a (PYHKIIOHAJIbHUM
aJITOPUTMOM 4aT-00Ty (TOOTO <«IIMTAHHS —
BiAIIOBIAb»).

OaHMM i3 HaAMOIIbII CydacHUX 1 IIMPO-
KOJOCTYITHUX YaT-OOTiB € cucTeMa IITy4-
HoOro iHTejieKkTy «Agril». BpaxoByiouu noB-
HY BIJICYTHICTb HAYKOBUX AOCIIXEHb L1010
e(eKTUBHOCTI 3aCTOCYBaHHS «Agril» y BUpi-
LIIEHHI HAYKOBO-TEOPETUYHUX i MPUKIATHUX
3aBJaHb, sIKi BUHUKAIOTh Y cepi CiTbCHKOTO
rocnojapcTBa YKpaiHW, OOUIIbHUM € JO0-
CJIIIUTU peajibHI MOXJIMBOCTI CUCTEMU LIS
HagaHHS (aKTUYHOTO pe3yJIbTaTy ii 3aCTOCY-
BaHHS y (popmarti yaT-00Ty Mij yac BUpillIeH-
HsI pi3HUX IMUTAHb Y TATy351X ITPYHTO3HABCTBA,
TE€XHOJIOTIii BUPOILIYBAaHHSI CiJIbCHKOIOCIO-
JApChKUX KYJIBTYp 1 CiIbChKOTOCHOAAPChKUX
MeJTiopaliii.

ITocTanoBKa 3aBaanHa. MeTta qOCHiIKeHb
noJisirajia y BUBYEHHI MOXJIMBOCTEM CHUCTe-
MU ILITYYHOTO iHTENEKTY «Agril», po3po0Jie-
HOI JJ1 TTOTPed CUILChKOIO TOCIIOAapCTBa, y
BUPILIEHHI TEOPETUYHUX 1 MPaAKTUIYHUX 3a-
BIAHb, SIKi MOXYTb BUHMKATH IIiJl 4yaC BU-
poOHMIITBA MPOAYKLIil POCIMHHULTBA abo
MiJ yac BUKOHAHHSI HAYKOBUX JOCIiIXEHb Y
TaKUX Talny3sX, SIK [PYHTO3HABCTBO, arpoTeX-
HOJIOTI1 Ta CUILCHKOTOCITIOAAPChKI MeJIiopallii.

Metoau i matepiamm. IIpaBribHa moBHA
BiAIOBiAb OLIiHIOBasacsl y 3 Oaiu; npaBuJib-
Ha MOBHAa BIIIIOBIAb ITiCJIS TIEPIIOTO YTOYHIO-
BaJIbHOTO 3allUTaHHS OlliHIOBajacs y 2 6aiu,
a micag apyroro — y 1 6ain. HecnmpoMoxXHicTh
CUCTEeMM HaJaTW pEeJICBAHTHY BiAINOBiAb Ha
3alUT IICJASI TPbOX MOCTABJICHUX 3aIllMTaHb
owiHtoBanacsa y 0 0aiB («IIpoBajl CUCTEMM»).
Ilepenik mepBMHHUX 3alUTaHb y TOMY BHU-
[JISIO1, B IKOMY iX OyJIO BBEJEHO B CHUCTEMY,
HaBeneHo y Tabiuii 1. IlizcymkoBa SKiCTh

Bunyck
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Ta6nuusa 1 - NMepenik nepBMHHUX 3aNUTaHb, YBEAEHUX Y CUCTEMY LUTYUYHOIO IHTeNEeKTY
«Agril» B xopfi Ti TecTyBaHHA

Fanysi 3anuTaHHA
HayKkoBO-TeopeTUUYHOro njiaHy MpaKTUYHOro njaHy
1 2 3
$S5S1. What methodology SSP1. After hug.e shovvgr, frost has come. |
. have soil crust in the field of winter wheat.
MOYHTO3HaBCTBO should be used to determine . )
. The crop is in the stage of sprouting. What
soil humus content?
shall | do?
CTS1. What are the optimum CTP1. What shall | prefer, harrowing or
terms of sowing winter dragging, if | have perennial weeds in the
ArpoTexHoNorii

rapeseed in the South of
Ukraine?

field? | am going to sow winter barley after
sunflower, harvested in the late October.

Cinbcbkorocnopgap-
CbKi Meniopauii

LRS1. How can one calculate
the water use efficiency of an
irrigated crop?

LRP1. What depth shall | place a drip tape
in the system of subsurface irrigation of
sunflower if | am going to perform several
intra-row soil cultivations?

SSS2. How can one calculate

SSP2. Which bacteria strain shall one apply

MPYHTO3HaBCTBO the doses for liming acidic soil? to mocula’Fe soybean seeds ’Fo prowde fo.r
the best nitrogen accumulation in the soil?
CTS2. What agricultural crops CTP2'. I.Want to fertigate winter Whgat. The
. crop is in the stage of stem elongation.
ArpoTexHosorii are suitable for long-term

monocropping?

What nitrogen fertilizers shall | use to
conduct leaf fertigation using a sprayer?

Cinbcbkorocnopap-
CbKi Meniopauii

LRS2. Please, explain the
methodology of Penman-
Monteith for reference
evapotranspiration assessment.

LRP2. How can | level the field before
sowing?

SSS3. What type of soil is
characterized with the best

SSP3. How can one remove heavy metals
from the contaminated soil? What steps

FpyHTO3HABCTBO fertility? Where is such type of |should be taken to clear the soil from
soil located? heavy metals?
.CT_S& suggest intensive . CTP3. How can | manage Echinochloa crus-
irrigated short crop rotation for . . . .
ArpoTtexHonorii galli weed in the crops of maize? Maize is

the conditions of the Steppe
zone of Ukraine.

in the stage of 7-8 leaves.

Cinbcbkorocnopgap-
CbKi Meniopauii

LRS3. How can one calculate
SAR to analyze irrigation water
quality?

LRP3. How shall | apply lime to ameliorate
acidic soil? What machinery should be
used?

SSS4. What is loess and

SSP4. How can one protect the soil from

MPYHTO3HaBCTBO how does it influence on soil . . .
" . negative effects of wind erosion?
qualities formation?
CTS4. Suggest some drills for CTP4. Please, provide me with a guidance
ArpoTexHonorii sowing maize with the inter-row | on using «Roundup Ultra Max» herbicide

spacing of 45 cm.

before sowing soybeans.

Cinbcbkorocnopap-
CbKi Meniopauii

LRS4. How to convert irrigation
rates from mm to cubic meters
per ha?

LRP4. How do | install tensiometers to
monitor and manage crop irrigation in the
field?

SSS5. What is humus, and how

SSP5. What can | do to destroy plough

MOYHTO3HABCTBO does it content effect the yields cole?
of crops? '
Edition Technical and technological aspects of development and testing of new machinery

33 (47)

and technologies for agriculture in Ukraine

71




HoBiTHI TexHonorii B AlNK: gocnigeHHa Ta ynpasiiHHA

MpopoB)XeHHA Tabnuui 1

1

2

3

ArpoTtexHonorii

CTS5. What are the signs of
winter wheat infestation with
leaf blight?

CTP5. What fungicides could be applied to
treat mildew on grapes?

Cinbcbkorocnopgap-
CbKi Meniopauii

LRS5. What are the methods to
determine soil moisture?

LRP5. What kind of drip tape could be
used for multiple years?

millet as a post-harvest crop
after winter wheat?

MOYHTO3HABCTBO SSS6. How can one assess SSP6. Are acidic soils suitable for winter
the volume of soil nitrogen wheat cultivation?
available for plants?

ArpoTtexHonorii CTS6. Is it possible to cultivate | CTP6. Do | need rolling the field after

sowing maize in the rainfed conditions of
the South of Ukraine?

Cinbcbkorocnopgap-
CbKi Meniopauii

LRS6. How to calculate
irrigation rate for any crop?

LRP6. How can | realize furrow irrigation
for winter wheat?

between moldboard plowing
and chisel plowing?

MOYHTO3HABCTBO SSS7. What are chelate SSP7. | need to improve soil aeration. What
fertilizers and what benefits do | tillage shall | prefer: moldboard plowing or
they offer? disc-ripper?

ArpoTtexHonorii CTS7. What is the difference CTP7. How can | set up my disc ripper on

the required depth of tillage?

Cinbcbkorocnopgap-
CbKi Meniopauii

LRS7. Suggest methods of
fertigation in maize crops.

LRP7. | have a field with the slope of 5
degrees? What way of irrigation shall | prefer?

3.6 could be aggregated with
the tractor T-1507

MOYHTO3HABCTBO SSS8. Suggest crop rotations, SSP8. Is it better to use synthetic mulching
suitable for enrichment of soils | film or plants residues for mulching?
with organic matter.

ArpoTtexHonorii CTS8. How many seed drills SZ- | CTP8. What are sowing rates for winter

wheat variety «Khersonska-99» in the
South of Ukraine?

Cinbcbkorocnopgap-
CbKi Meniopauii

LRS8. How to determine
optimal irrigation threshold to
schedule irrigation of winter
wheat?

LRP8. | have missed irrigation in sugar
beets. There will be harvesting of the crop
in a few weeks. Is it reasonable to irrigate
the crop at the moment?

crop rotation with row and
vegetable crops, suitable for
the conditions of the steppe
zone of Ukraine.

MOYHTO3HaBCTBO SSS9. What does soil SSP9. Shall I apply nitrogen nitrate fertilizer
respiration rate characterize? if there will be a shower in a few days?
ArpoTexHonorii CTS9. Suggest 10-field irrigated | CTP9. What fungicide could be used to

treat yellow rust in barley?

Cinbcbkorocnogap-
CbKi Meniopauii

LRS9. Why is sodium
considered to be harmful for
plants and soils?

LRP9. How to decrease soil salinity in the
irrigated conditions?

sunflower with an inter-row
spacing of 15 cm?

MOYHTO3HABCTBO SSS10. What are the main SSP10. How deep shall | wrap manure in
indices of soil fertility? the soil for alfalfa crops?
ArpoTtexHonorii CTSI10. Is it possible to cultivate | CTP10. Suggest a harvester to collect the

yield of carrot.

Cinbcbkorocnopgap-
CbKi Meniopauii

LRS10. What is a wilting point
of soil and how is it used in
irrigation scheduling?

LRP10. How to assess drainage efficiency in
the field conditions?
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Ta6nuus 2 - Pe3ynbTaTh OLIHKM SIKOCTi BignoBigaen CUCTEMM LUTYYHOrO iHTeNneKTty «Agril»
3a TeCTOBaAHUMMU rasly3siMu arpapHoi Hayku

. . KopekTHi Big-
. . Banu 3a BUpiLWleHi 3anuTun . ..
Fanysi arpapHoOil HayKu Cyma 6aniBs nosial
NPaKTUYHI TeOpPEeTUYHI (%)

MOYHTO3HABCTBO 26/30 23/30 49/60 81,67

ArpoTexHonorii 24/30 26/30 50/60 83,33

g;nubnc.:bxorocnouapCbm Menio- 28/30 25/30 53/60 88,33

3aranom 78/90 74/90 152/180 84,44
KopekTHi BignosBiai (%) 86,67 82,22 84,44

poboTn cucremMmu <«Agril» oliHIOBajgacg 3a
BiICOTKOM KOpPEKTHHMX BiAMoBiAe 3a ¢op-
MYJIOIO:

K = (b,/b,)4100%,

ne: K — koedillieHT KOpeKTHUX BiJMOBI-
neit, %; b, — 6anu, orpumani «Agril»; b, —
MaKCUMaJIbHO MOXKJIMBaA cyma OaJiB.

3a pesyabTaTaMu OOpPOOKM BXiTHUX 3aIlv-
TiB 1 pO3paxyHKY BiICOTKY KOPEKTHUX BIJIOBI-
JIEW OLIIHIOBABCS 3arajbHWI piBEHb BilIIOBII-
HOCTi CUCTEMHU LUTYYHOTO iHTeJNeKTy «Agril»
BUPILIEHHIO HAyKOBO-IIPAKTUYHUX 3aBIaHb
y rajay3six I'pyHTO3HABCTBa, arpOTEXHOJIOTIN i
CUILCBKOTOCIIOIAPCHhKMX MeJTiOpaLii.

Bukiaa oCHOBHOro mMartepiaiy J0C/IiIKeH-
Hg. BignmoBigHO [0 pe3yabTaTiB B3aeEMOJil
3 CHUCTEMOIO IITYYHOTO IiHTENEeKTy <«Agril»
YCTAHOBJICHO, 10 MaKCUMaJbHY KuIbKICTb
KOPEKTHUX BiIMOBilel OTpUMAHO 0 IpaK-
TUYHUX TMUTaHb 13 CUIBCHKOTOCIIOIAPChKOL
MeJriopaliii, BOJHOYAC MIHIMYM KOPEKTHHMX
BiMOBiAEW HaA 3alUTU OTPMMAHO Ha 3alu-
TaHHS i3 Teopii IpyHTO3HABCTBA (Ta0J. 2).

3arajiom cucTemMa TPOXM Kpallle Ja€ IMo-
pagu IIOAO BPEryJIIOBAHHS Ta BUPILIEHHS
MUTaHb MPAKTUYHOTO XapakTepy (Takux, sKi
MOXYTh BUHMKATU B arpoBUPOOHMKA y XOIi
BUPOOHMIITBA TPOAYKIIil POCIMHHUIITBA,
KOPUTYBaHHS Ta IUIAHYBaHHSI arpOTEeXHOJIO-
TiYHUX 3ax0[iB), BOAHOYAC TECOPETUYHI MHU-
TaHHSI CUCTEMa PO3MI3HAE TiplIe 1 HE 3aBXANU
3M1aTHA JATU KOPEKTHY BiAIOBiAb (0COOJMBO
1I€ CTOCYETBLCS NMUTAHb TEOPil, SIKi € HETUIIO-
BUMM 11 KpaiH 3axigHoi €Bponu ta CIIA,
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HAIpuKJIaa, Teopil YOPHO3EMHMX IPYHTIB,
3aCTOCYBaHHSI HETUIOBUX 3aCc00iB MexaHi3a-
i1, MECTULIMIIB Ta arpoxiMikKaTiB, KyJIbTHUBA-
11is1 HepalilOHOBAHUX COPTIB i TiOPUIIB TOIO).

3arajibHUI BiJCOTOK KOPEKTHUX BiJIO-
Bineit (84,44%) € NOCTaTHLO BHMCOKMM TSI
TOro, o0 peKOMEHAyBaTU BUKOPUCTAHHS
CUCTEMM IUTYYHOTO iHTENeKTy «Agril» y Ha-
YKOBO-OCBITHiX i MpakKTUYHMUX 11X, OmHak
BapTO BPaxOBYBAaTU BUIE3a3HAYECHY CITCLM-
(¢iky poOOTHU CUCTEMMU i3 3alIUTaMU, SIKi € He-
TUIIOBUMM JJIsI aHIJIOMOBHUX KpaiH. OKpim
TOro, 3a3HAYMMO, 10 iCHYIOYa MOXJIMBICTh
3aJ1aBaTh HEOOMEXKEHI 0JIaTKOBI YTOUYHIOIO-
Yi 3aMUTU COPUSIE KpalllOMy BUPILLIEHHIO 3a-
BllaHb, MMOCTaBJIEeHUX nepen «Agril». Y nbomy
JOCJIIXKEHHI MaKCUMaJIbHY KIJIBKICTh 3alu-
TiB OyJ0 OOMEXEHO TpbOMa ISl 3PYYHOCTI
3arajibHOi OLIIHKM POOOTHU IUTYYHOIO iHTE-
JiekTy. OaHaK LUIKOM BipOTiTHO, 110 30i/1b-
LIEHHS KUIbKOCTI TOJAaTKOBUX 3aITUTIB MOTJIO
npuBect 10 100% BupilleHHS yCiX MOCTaB-
JICHUX TEOPETUUYHUX 3AMMUTAHb i MPaKTUUHUX
KEeHCiB.

OkxpiM TOro, cucremMa IUTYYHOTO iHTE-
JIeKTy «Agril» MOCTIHHO BOOCKOHATIOETHCS,
OCKIUJIbKM BOHA 3/1aTHA A0 HaBYaHHS Ta PO3-
IIMPEHHsT BXigHOI 0a3u 3HaHb. TakuM 4u-
HOM, 1i (pyHKILIiOHAJI € OiliCHO Bpakarouum i
MOXE CIIPUSTA HE TIIbKW Kpallliil peajti3aiil
BUPOOHMITBA MPOAYKIIil POCIUHHUILITBA, ajIe
W CJIyTyBaTU IOJATKOBUM KepesoM iHpop-
Mallil M yac TUIaHyBaHHS, OpraHi3aiil Ta
BUKOHAHHSI HAYKOBUX JOCIiIKEHb.

3anporoHoBaHe y 1iiii CTaTTi JOCTiIKeH-
HSI 3 OLIHKM MOXJIMBOCTEH CUCTEMM ILTYY-
HOro iHTeJIeKTy «Agril» € mepmmM i Hapasi
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TakKuM, 110 He Ma€ aHajoriB. [emo noaioHe
BMBYEHHS iHIIMX CUCTEM IIATPUMKHU yXBa-
JIEHHSI YIPaBJIiHCHKUX pillleHb, Y TOMY YMC-
JIi TTOOYyIOBaHUX Ha OCHOBi IITYYHOI'O iHTE-
JIEKTy, BUKOHaHO Zhai et al. (2020). ABTopu
poOOTH BUSIBUJIM TaKi HEAOJIKM JTOCTIIKyBa-
HUX TIPOAYKTIB, K 3apO3yMuINN 1 HE3pyd-
HUii iHTepdeiic, oOMexeHUi @yHKIioHa,
HU3bKa aJalTOBAHICTh 10 HEBU3HAYEHOCTI
OIUHAMIYHUX I1apaMeTpiB arpocucTeMm, II0-
Tpeba B yIOCKOHaJIEHHI poOOYMX aJITOPUTMIiB
1 po3lIMpeHHs (PYHKIIOHATY 3 MUTaHb MPO-
THO3Y Ta PO3IUIMPEHHS 0a3u 3HAaHb HA OCHOBI
3aJly4eHHS JOJATKOBUX €KCHEPTHUX CUCTEM.

Kukar et al. (2019) BuB4YaJIM MOXIMBOCTI
cucteMu «AgroDSS», sika Takox BUsIBUJIA-
Csl TIePCIEKTUBHOIO Yy BUPILIEHHI K IpaK-
TUYHUX (TIepIIOYEProBO 1Sl XMapHa cUcTeMa
NIATPUMKU YXBaJ€HHSI YIPABIIHCHKUX pi-
LIIEHb, IO TAKOX MAa€E €JIEMEHTU ILUTYYHOIO
IHTeJIeKTY ¥ HalliJleHa Ha Joromory gepMme-
paMm), Tak i HayKOBHMX 3aBaaHb. Yousaf et al.
(2023) BuKOHAIM MacCIUTAaOHWI aHaJl3 3a-
CTOCYBaHHS$I Pi3HOMAHITHUX iH(poOpMaLiHUX
TEXHOJIOTIl y Cy4aCHOMY CiJIbCbKOMY IOCHO-
JIApCTBI M 3aCBIIYMJIM TIEPCIIEKTUBHICTD, OJ-
Hak 1ll€ HeJJOCTAaTHIO BUBYEHICTh MPUKIAAHO-
ro BIPOBAIKE€HHS aJTrOPUTMiB MAaILIMHHOIO
HaBYaHHSI Ta IUTYYHUX HEUPOHHUX Mepex
(ocHOBA LITYYHOIO iHTEJIEKTY) B arpocdepy.

Takum 4yMHOM, pe3yJIbTaTU IpeacTaBe-
HOI'0 JOCIiIXEHHSI JOMNOBHIOIOTH CYyYaCHUA
HAyKOBMI CTaH MOXJIMBOCTEI IITy4YHOIrO iH-
TEJIEKTY Ta IEePCIEKTUB HOro 3aCTOCyBaHHS
IO BUPILLIEHHSI HAYKOBO-TEOPETUYHUX 1 MPU-
KJIaJHUX 3aBIaHb, 110 BUHUKAIOTh Yy Taly3i
CUTBCHKOTO TOCHOAAPCTBA.

BuCHOBKHM i nmepcnekTMBU MOJAJIBIINX J0-
cJaimkenb. Pe3ynbTraté aHaJMiTUYHOIO BU-
BUEHHS MOXJIMBOCTE! CHUCTEMHU ILUTYYHOIO
IHTeNeKTy <«Agril» MiaATBEepAMAN 11 BUCOKY
THYYKIiCTh 1 YHiBepcajbHiCcTh. JlOCTaTHBO
BUCOKHUI BIJICOTOK KOPEKTHUX BIAMOBIIEH
(84,44%) nae 3Mory peKoMeHIyBaTu «Agril»
K HOJATKOBY IHTEPAKTUBHY CHUCTEMY IIif-
TPUMKHU YXBaJI€HHSI YIPaBIiHCHKMX pillIEHb,
a TaKOX $SIK iHTepaKTUBHY 0a3y 3HAHb Yy XO[Ii
BUKOHAHHS HAyKOBO-JIOCJigHOI poOoTu. Y
MOJAJBIIOMY MOXJIMBE TECTYBAaHHS OHOB-
JIECHOI KOMEPpLIMHOI Bepcil MpOAyKTy, a Ta-
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KOX JOJATKOBUX MOXKJIMBOCTEW, HAIIPUKJIA,
aHaJli3 BXiIHMX MacHUBIB JaHUX i aHami3 ¢do-
TorpadiyHuX 300paxkeHb ISl ideHTUdIKaLil
IIKOJOYMHHMX OPraHi3MiB 1 CTaHYy KYJbTyp-
HUX pOCAMH Ha mnoJji. ['oJoBHUM cucTeMU
«Agril» € BiICYTHICTb YKPaiHOMOBHOIO iH-
Tepdeiicy Ta HU3bKUI piBeHb «00I3HAHOCTI»
3 HeturnoBuMu g kpaiH €C ta CIIA nu-
TaHHSIMM arpoTexHosorii. OKpiM Toro, € Jii-
MIT Ha MAaKCUMaJIbHY KiJbKICTb OJJTHOYACHUX
3alMTIB y 0€30IUIaTHMX aKayHTax.
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Summary

The article is devoted to the study of the possibilities of using artificial intelligence for agricultural
production from the point of view of scientific theory and solving practical problems.

The purpose of the study was to investigate the possibility of using a modern artificial intelligence
system «Agril», developed specifically for the needs of agriculture, to solve theoretical and practical
problems related to agro-industrial production, namely, in three such fields as soil science, agrotech-
nology, and land reclamation.

Methods. Questions of a scientific-theoretical and practical nature from the specified branches
of agriculture were submitted to the «Agril» artificial intelligence system according to the developed
methodological plan, which provided 10 questions for each group of tasks, namely: 10 scientific-the-
oretical questions and 10 practical questions on soil science, agrotechnology, and land reclamation.
Thus, a total of 60 questions were put into the system. The quality of the answers was evaluated by
the percentage of correct and complete answers, considering the need to ask additional clarifying
questions.

Results. As a result of the investigation of the capacity of artificial intelligence system «Agril»
it was established that the percentage of correct answers averaged 81.67, 83.33, and 88.33% for the
questions from soil science, cultivation technologies, and agricultural melioration, respectively. Higher
accuracy and quality of answers were obtained for practical questions, while the «Agril» system gave
less correct and qualitative answers to theoretical requests (86.67% vs. 82.22% for practical and theo-
retical requests respectively). Besides, a significantly larger number of additional requests were made
to the «Agril» system for solving the tasks, which are atypical for international agronomic science and
practice. The gross output of correct answers was 84.44%, which is sufficient for the recommendation
of «Agril» application in scientific and practical purposes. Setting an unlimited number of additional
requests and internal self-learning of the system allows to suggest that under certain circumstances it
s possible to achieve 95% or even higher accuracy and correctness of the answers.

Conclusions. The «Agril» artificial intelligence system is a reliable and high-quality tool to obtain
scientific and theoretical information and practical advice on soil science, agrotechnology and land
reclamation, which can be used as an additional source of information for the research and production
purposes. The disadvantages of the system are the English interface, a limited number of questions in
the free version, and low information about the non-typical for the EU countries and the USA techno-
logical issues.

Keywords: agrotechnology, soil science, information technology, land reclamation, artificial intel-
ligence.

Edition Technical and technological aspects of development and testing of new machinery

33 (47) and technologies for agriculture in Ukraine 77



