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WCKYCCTBEHHbI HHTEJJIEKT B CEJIbCKOM XO3SIMICTBE KbIPTbI3CTAHA:
BO3MOXHOCTH AJAIITAIHUAU YCIIEITHOI'O 3APYBEXHOI'O OIIBITA

KBIPTBI3CTAHJIBIH AUBLI YAPBACBIHJIAT'BI Y)KACAJIMA UHTEJLJIEKT:
UUTUJINKTYY YET DJJUK TAXKPBIMBAHBI A TATITAIIUSJIOO
MYMKYHUYYJIYKTOPY

ARTIFICIAL INTELLIGENCE IN AGRICULTURE IN KYRGYZSTAN:
POSSIBILITIES OF ADAPTATION OF SUCCESSFUL
FOREIGN EXPERIENCE

Annomayun: B cmamve paccmampueaemcs pacmywas 2n00aibHAs  3HAYUMOCHb
uckyccmeennozo unmennekma (MHU) 6 cenvckom xoszaticmee 0Jisk NOGbLULEHUS NPOU3BOOUMETbHOCU,
yemouuusocmu  u d¢hghekmuenocmu  ucnonvzoganus pecypcos. (Ocoboe eHUMaHue Yyoensemcs
cenbcKoxozsaticmeeHHomy — cekmopy — Kwvipevizcmana, €20 9KOHOMUYECKOU — 8AMCHOCMU U
cyuwecmsyrouum npooremam. Llenvio oannoi pabomul sA615emcs uyyeHue nomeHyuala adanmayuu
VCNeuHo20 MeHcOyHapooHo2o onvima npumenenus WU 6 cenbckom Xxozsuicmee K YCl0BUAM
Kuoipeviscmana ¢ onopoti  uckmouumenvHo Ha axkademuyeckue ucmodnuku. Memooonoeus
uccie0o8anusi GKIOYAem aHAIU3 HAYYHOU Jumepamypvl no npumenenuro HUHW u  yuem
cneyughuueckux acpapuulx ycnosuil Koipeviscmana. B cmamve 0606ujenvl kiouegvle pe3yibmamol
OMHOCUMENbHO NOMEHYUANbHBIX Npeumyuwecms u npoonem eneopenus U 6 Kvipevizcmarne.

B 3axnouenue noouepxueaemcs nomenyuan HH 6 modepuusayuu u nogvluleHuu
YCMOUYUBOCMU Celbcko2o xo3aticmaa Kvipevizcmana.

Knwueswvie cnosa: Vckyccmeenmviil unmenniekm, cenvbckoe Xxo3stcmeo, Kwvipeviscmat,
aoanmayus MexHOoNo2Ull, 3apyOedCcHblll Onvlm, mMouHoe 3emiedenue, MAWUHHOe O00yyeHue,
KomnwviomepHoe 3penue, Mnmepnem eeuyeli.
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Annomauusncel: byn makanaoa eHOypymMOyyAyKmy, MypyKmyyIyKmy Jcana pecypcmapobl
HAMBLUNCATYYIIY2YH HCO2OPYAAMYY YUYH aulbll Yyapbaceinoa scacaima unmeniekmmunr (KH) ocyn
ocamrkan 2n06andvik maauucu xapanam. Kvipevizcmanovin aiivin uapba mapmacviHa, aHbIH
IKOHOMUKANBIK MAAHUCUHE HCAHA OPYH All2AH KOU2OUNOPYHO 632046 KOHYL bypyryyoa. byn uwmun
Makcamol HCanay aKademusiblk Oyraxmapea masHyy MmeHeH auvll dapoacvinoa KU kondonyy
OoOwHuUa  ulleunukmyy 91 apanvlk  madxcpwiibansl  Kvipeviscmanowvin - wapmmapuina
bLIAUBIKMAUMBIPYY NOMEHYUANbIH U3UL000 Oonyn cananram. M3undeenyn memooonocuscol KHUnu
KOIOOHYY OOIOHYA UNUMULL a0adbusmmaposl maidoowy xcana Keipevizcmanovin ativll 4apOaculHblH
KOHKpemmyy wapmmapuvii 3cke anyyHy xammoitim. Makanaoa Kvipevizemanoa KU uwxe
QUIBIPYYHYH  NOMEHYUanidyy nauddacvl MHCaHa KOu2oulopy OOHYUA Heau32U IHCIUbIHIMLIKMAD
HCANBLIAHSAH. Kuoliivinmeikman aumkauoa, Keipeviscmanowin auvli yapbacvlm
MOOEPHUBAYUATO000 JHCAHA MYPYKMYYLyeyH dtcocopyramyyoa KU nomenyuanst 6aca beneunenem.

Auxkwetu ce3dep: Kacaima ummennekm, auwvin uyapbacel, Kwvipevlzcmaw, mexHONOSUSHB
aoanmayusiioo, 4em 310Uk Madcpvlilba, max yapoauvblivblK, MAWUHA YUPOHYY, KOMNbIOMEPOUK
KOPYHYWl, Hepcenepour UHmMepHemu.

Abstract: The article discusses the growing global importance of artificial intelligence (Al)
in agriculture to improve productivity, sustainability, and resource efficiency. Particular attention is
paid to the agricultural sector of Kyrgyzstan, its economic importance, and existing challenges. The
objective of this paper is to study the potential for adapting successful international experience of
applying Al in agriculture to the conditions of Kyrgyzstan, relying exclusively on academic sources.
The research methodology includes an analysis of scientific literature on the application of Al and
taking into account the specific agricultural conditions of Kyrgyzstan. The article summarizes the
key findings regarding the potential benefits and challenges of implementing Al in Kyrgyzstan. In the
conclusion, the potential of Al in modernizing and increasing the sustainability of agriculture in
Kyrgyzstan is highlighted.

Keywords: Artificial intelligence, agriculture, Kyrgyzstan, technology adaptation, foreign
experience, precision farming, machine learning, computer vision, Internet of Things.

B ycnoBusix pactymiero HaceineHUs IUIaHETbl M HW3MEHEHHUs Kiumara oOecreueHue
YCTOWYMBOTO POCTa  CEIbCKOXO3SIMCTBEHHON MPOM3BOAMTENBHOCTH  SBJISETCA  IVI00aNbHOU
HeoOxonumocThio [1]. MckycerBennslit nntemiext (UMW) npeanaraet 3HaunTeNbHbINA MOTEHIUAI JTS
MOBBIIEHUS APPEKTUBHOCTH, CHIKEHUS 3aTpaT U O0ecreueHus] SKOJIOrMUecKOi yCTOMUNBOCTH B
CEJIbCKOXO35IIICTBEHHOM CEKTOPE.

Cenbckoe XO3SMCTBO UIPAeT BaXKHYIO poib B 3KoHOMHKe KeIprei3crana, obecrieunBas
3aHATOCTh 3HAYUTENbHON yacTu HaceneHus [4]. Oqnako Bkiaja cextopa B BBII ctpans! B mocneanue
rOJIbl CHU3HWIICS, YTO YKa3bIBaeT Ha HEOOXOIMMOCTb MOBBIIIEHUS NpousBonuTensHocTH (Puc. 1).
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Mmaedan ' Omkpeitele pauHsie | BBIM / Crpyktypa BBIM no Buaam akoHoMuueckon

Crtpyktypa BBI1 no BugamMm aKoHOMU4YECKOU
AeATeNIbHOCTU B TEKYLLUUX LleHAaX (s npoueHTax k utory)

Excel® | XML(SDMX) | JSON

2020 2021 2022 2023 2024
Bcero 100 100 100 100 100 Al

Cenbcxoe x03AICTBO, NECHOE X03ANCTEO 1 122 124 1 95 8.6 all
peibonoecTeo

[o6ebiya nonesHbIX MCKoNaemelx 11 27 18 2 19 |
OBpabarsiaolyve NPou3BOACTEA 131 11.8 13.6 126 126 all

O6ecneyenne (cHabxenue) anekTposxepruei, rasom, 3.1 16 15 15 17 Jl
napom 1 KOHZULMOHUPOBaHHLIM BO34YXO0M

BogocHabxenve, ounctka, obpaboTka oTxogos u 03 03 02 02 02 |
Nony4YeHNe BTOPUYHOTO ChIpbA

C1pouTenscTeo 93 7.3 71 73 83 al

OnToBaA U PO3HUYHAA TOProBNA; PEMOHT 145 156 15.2 16.6 176 al
aBToMobunelt u MoToLMKNOB

Puc.1 Ucrounuk: www.stat.kg

OCHOBHBIMH CEJIBCKOXO3SIMICTBEHHBIMU KyJbTypaMu B KeIprel3crane sBISIOTCS NILEHULA,
SUMEHb, KYKypy3a, Kaprodesib U caxapHas cBeksa. Hapsiy ¢ pacTeHHEBOACTBOM 3HAYUTENIbHYIO
POJIb UTPAET KUBOTHOBOACTBO. Cenbekoe X03aicTBO KbIprel3cTana cTaqkuBaeTcs ¢ psaoM pooiem,
BKJIIOYasl ySI3BUMOCTb K M3MEHEHHMIO KJIMMaTa, TaKUM KaK 3aCyXW M JIKCTpEMallbHblE IOTOJHBIE
apineHus [10]. YcrapeBuine MeToabl BEJEHHUS CEIbCKOIO XO34HWCTBAa M OTPAaHUYEHHBIM JOCTYI K
COBPEMEHHBIM TEXHOJIOIUSAM TaKKEe SBIISIOTCS CYILECTBEHHBIMHM IPENATCTBUAMM Ui Pa3BUTUSA
CEKTOpa.

B cBs3u ¢ 3TuM Bo3HHKaeT Bonpoc — «KakuM 00pa3oM ycnemHblii MeXAyHapOAHbIN OIBIT
npuMeHeHus MU B cenbCckoM X034HCTBE MOXKET OBITh aJaTHPOBAH JUIs PEIIeHUs crenu(puyecKux
npoOieM W HCIOIb30BaHUS BO3MOXKHOCTEH CEIIbCKOXO3AUCTBEHHOTO cekTopa KreipreizcTana?y
JlaHHas cTarhsl MOCBAIIEHA MCCIECJOBAHUIO 3TOIO BOIPOCAa HA OCHOBE aHAIM3a aKaJeMHUYECKOU
JUTEPATypBl, PACCMaTPUBAIOLLIEH yclelHble MpuMephl npuMeHeHuss M B cenbCKkoM X035HCTBE B
Pa3IMYHbIX CTPAHAaX MHUpA U OLEHKE UX MPUMEHUMOCTH K yciaoBusiM Keipreizcrana.

MeTtonoJiorus ucciaegoBaHusi. B pamkax JaHHOTO MCCIIeIOBaHUs ObUT IPOBEIEH aHAIN3
aKaJIeMUYECKON JINTEPATYPhI, MOCBSIIEHHON YCIIEITHBIM IIPUMepaM NMPUMEHEHHS HCKYCCTBEHHOTO
MHTEJUIEKTa B CEJILCKOM XO3HCTBE HAa MEKAYHAPOJHOM ypoBHE. OCHOBHOM LIENIbIO SBISIIOCH
BBISIBIICHHE TEXHOJIOTHH U MOJIX0JI0B, KOTOPHIE MOTYT OBITh aJallTUPOBAHbI K YCIOBUSIM
Keipreizcrana. B kauecTBe HCTOYHHUKOB JIUTEPATYPHI HCIIOIB30BATUCH PEIICH3UPYEMbIE HayYHBIE
KypHaJbl, MaTepuabl KOH(pepeHIIni 1 HaydHble MOHOTpaduu.

Kpurepusimu or6opa paccMaTpuBaeMbIX IPUMEPOB YCIIEIIHOTO puMeHeHust MU sBismucs:
HaJIMYHE TIOATBEPKICHHOTO TTOJIOKUTEIFHOTO BIUSHHS HAa MTPOU3BOJUTEIHHOCTD, YCTOWIHBOCTh U
3(Q(PEKTUBHOCTh HCIOJb30BAaHUS PECYpPCOB, a TAaKKe IIOTEHUIHAIbHAs pPEJIeBaHTHOCTh IS
CEITbCKOXO03SICTBEHHOTO KOHTEeKcTa KbIprei3crana.

Jns  ananmm3a wHQOpMAMM W CHHTE3a MOJYYCHHBIX PE3YJIbTaTOB HCIOIH30BAIUCH
00IIEeA0CTYTHBIE HHCTPYMEHTHI U PeCcypchl. B 4aCTHOCTH, IPUMEHSIINCH OTKPBIThIE HAyYHbIE 0a3bl
naHHbIX, Takue Kak Google Scholar, ResearchGate, oGecnieunBaroniye 10CTyI K IUPOKOMY CIIEKTPY
Hay4YHBIX TyOnwKanui mo teme ucciemoBanus [17]. [ns mMOTEHIMAIBLHOTO MPOCTPAHCTBEHHOTO
aHaliM3a CEeJbCKOXO3SAWCTBEHHBIX JAaHHBIX paccMaTpUBalaCh BO3MOXHOCTH HCIOJIb30BAHUS
OecrutatHoro mporpamMmHoro obOecrnedeHuss [MC. XoTss HENMOCpEACTBEHHOE WCIOIb30BaHNE
1aTpopM MaIIMHHOTO OOYYeHHSs /IS aHajln3a JaHHBIX HE BXOIWIO B 33/1a4d JaHHOW paboOTHI,
yIIOMHMHAHHE O CYLIECTBOBAaHMM OecIiiaTHBIX Iutatdopm, Takux kak Google Colab ¢ OubanoTexoit
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scikit-learn Ha s3pike Python, BakHO Ui AEMOHCTpalMU OCBEAOMIIEHHOCTH 00 aHAJIMTHYECKOM
MHCTPYMEHTApHH B TaHHOHW 00JIacTH.

BrisiBrieHHBIE B X071€ aHAIN3a IPo0JIeM B BOZMOXKHOCTEH CebCKOro X03aicTBa Kbipreizcrana
(onmmcaHHBIE BO BBEJCHHMH) MCIOJIB30BAIUCH B Ka4eCTBE OCHOBBI IS OLEHKH aJalTHPYEMOCTH
MEKIyHAapOIHOTO onbITa npuMeneHust V.

Pe3yabrarbl. AHaNINM3  aKaJEMUYECKOM  JHMTEPaTypbl  BBIIBMJI  PSII  YCHEIIHBIX
MEXIYHApOIHBIX MPaKTUK mnpuMeHeHus MM B cenbCKOM XO3SHCTBE, KOTOpbIE MOTYT OBITh
peneBaHTHBI i KbIpreizcrana.

Tounoe 3emnedenue u ynpaenenue pecypcamu. TEXHOJIOTMH TOYHOTO 3eMIICNEIHS,
ocHoBaHHbIe Ha MU, 1eMOHCTpHUPYIOT 3HAYUTEIBHBIE PE3ybTaThl B ONTHMU3ALNN UCIOJIb30BAHUS
pPECYpCOB M TOBBIIICHUH YpOXXalHOCTH. VICHONB30BaHUE IPOHOB M CEHCOPOB, pabOTArOIIMX Ha
ocHoe VM, mo3BoisieT OCYHIECTBISTH MOHHUTOPUHI COCTOSHHS IIOCEBOB B PEXHUME PEAIbHOTO
BpPEMEHH, aHAJU3UPOBATh MOYBY M ONTUMH3UPOBATH MOJHMB M BHECeHHE ynoOpenwmii. [Ipumepamu
TaKUX TEXHOJIOTHH SBISIIOTCA poboT BoniRob, aBToHOMHO yaamnsrommii COpHIKH, IPOHBI KOMIIAHUU
Agrovech 111 MOHUTOpPHMHra COCTOSHHUSI IIOCEBOB M pemeHuss Smart Farm Agritech nms
5(QQEKTUBHOTO HCIOJIB30BAHUS PECYpCOB MpPH BBIPAIIMBAHUH pHCA W MACIUYHOM MATbMBI.
HccnenoBanus TOKa3plBalOT, 4ro npuMmeHeHne MM B cucTreMax TOYHOTO TIIOJMMBA MOXKET
CYILECTBEHHO COKPATHThH MOTpeOIeHHEe BOABI, YTO OCOOCHHO Ba)XHO ISl pernoHoB KbIpreicrana,
MOJIBEPKEHHBIX JIE(UIIITY BOIHBIX PECYPCOB.

WU Taxke HCIONB3yeTCs sl ONPENCNCHUS ONTHMAIBHBIX CPOKOB IOCAJKH M HOPM
BHECEHUS PECYPCOB. AHAIIN3 METEOPOIOTNIECKUX JaHHBIX ¢ moMonibio MU no3Bomnsier Oosee TO4HO
TUTAHUPOBATh CENIbCKOXO3SHCTBEHHBIEC PaOOTHI.

Puc. 2. nonesou pobom BoniRob Puc. 3. Smart Farm Agritech
Hctounuk: www.researchgate.net Hctounnk: www.digitaldefynd.com
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B Ttabmune 1 mpencraBieHbl
TOYHOTO 3€MJIe/IEIHs, OCHOBAaHHbBIE HA JAHHBIX U3 aKaJIeMUYECKON JTUTEpaTyphl.

KOJIMYCCTBCHHLIC TIPECUMYHICCTBA ITPUMCHCHUA TEXHOJIOTUH

HpnMeHeHue TOYHOT0 3eMJICACTINA

KoanuyecTBeHHbIE nmpenmmMyuaiecrea

Viyumenue 310pOBbS ITOYBBI u

3((PEKTUBHOCTH HCIIONH30BAHUS PECYPCOB

VnqueHI/Ie 310pOBbA IMOYBBI HA

20-30%;  moBblICHHE 3 PEeKTUBHOCTH

HCIIOJIb30BaHUs pecypcoB Ha 15%

CoxpaHeHMEe BOIHBIX pECYpPCOB
ONTUMM3ALMH TPAKTUKN OPOLLIEHUS

3a CUCT

Coxkparnienue notrpeOneHus Boabl Ha
30-50%; yBenu4yeHHnEe ypOKaiHOCTH
Ha 10-20%

MOHI/ITOpI/IHF INOCCBOB B PCKUMC PCAJILHOI'O
BPEMCHH C UCIIOJIb30BAHUCM JIPOHOB,

CIIyTHUKOBBIX CHUMKOB U [0T

VYBenuyeHue ypokaHOCTH Ha

10-25%; cHIKeHue 3aTpaT Ha pecypchl Ha
15%
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OHTI/IMI/BaI_II/IH HUCIIOJIb30BaHUA ITMTATCIIbHBIX
B€IICCTB C IIOMOIIBIO MCTOAOB, OCHOBAHHBIX
Ha JaHHbIX

IToBeIIeHME
3¢ dEeKTUBHOCTH HCIIOJIb30BaHUS
MMUTATEIbHEIX BemecTB Ha 20%); cHIbKeHne

3arpar Ha ynoopenus Ha 25%

O¢ddexktuBHOE  ympaBieHHE  BCIBIIIKAMH
BpenuTeneil U OoJe3Heil ¢ MCHONb30BaHHEM
CTpaTeruii, OCHOBaHHBIX Ha JaHHBIX H
JMCTAHIIMOHHOTO 30HUPOBAHUS

CokpailieHre KOJUYecTBa
BpeauTeneit/6one3nei Ha 20—40%; cHUKEHUE
notepb ypoxas Ha 15-25%

OntuMm3anus Mocagku U yOOpKH ypokas ¢
noMolso GPS-HaBuranuuy u aHaan3a JaHHBIX

VYBenuueHue  ypoxaHOCTH 15-30%;

skoHOMHUA ToruinBa Ha 10-20%

Ha

A,I[aHTaI_[I/IH IIPaKTUKKU YIIpPaBJICHUA ITOCEBAMU
C UCIIOJIb30BAHUEM KIIMMATHYCCKUX JAHHBIX U
IMPOTrHOCTUYCCKOI0 MOACINPOBAHUA

[ToBbiienne ycroitunBocTu ypoxkas Ha 20%;
CHIDKEHME 3aTpaT Ha ajganTtamnuio Ha 10%

Maxkcumu3zanus MPOU3BOJICTBA
CEJIbCKOXO35MCTBEHHBIX KYJBTYp 3a CUET
MEPEOBBIX METOJIOB YIIPABIICHUS U aHAJIN3a
JTaHHBIX

VYBennueHue Mpou3BOACTBA

CEJIbCKOXO3SIMCTBEHHBIX KYIbTyp Ha 15-25%:;

noBbIIeHHEe  3((HEKTUBHOCTH
ynpasieHus 1aHHbIMU Ha 20%

OntuMu3anus HCIOJIb30BaHUS PECYpPCOB U
MHUHUMHA3ALUS BO3AECHCTBUS HA OKPYKAIOIILY IO
cpedy Ui yCTOMYMBOIO 3€MJIENIOIb30BAHUS

Cokpamenue aerpaganuu 3emenb Ha 20%;
MOBBIIEHUE YPPEKTUBHOCTH HCIIOIb30BAHHS
pecypcoB Ha 15%

Munnmuzanus BbI6p0COB yriepoaa n
OIITUMMH3 Al 3HCpFOHOTp€6J'IeHI/I$I JIIA

Coxkpaiienue BBIOPOCOB yriepoga Ha 15—
25%; cuuxenue sHepronorpednenust Ha 10—

20%

YCTOWYMBOIO CEJIBCKOIO X0351CTBA

bopvoa c 6oneznamu u epeoumenamu cenbCKOX03AlUCMEEHHBIX KYIbmyp.

NN mupoko mpuMeHsieTcsl Il paHHETO BbISBICHUs OOJIe3HEW U BpeAMTeNed pacTeHHi c
UCIOJIb30BAaHUEM TEXHOJIOTUH pAaclo3HaBaHUs H300pakeHUH Ha OCHOBE JPOHOB, CEHCOPOB M
npuinoxeHuit st cmaptdonos [18]. KommberorepHoe 3peHne u rmy0okoe oOydeHHe 3HAYUTEITHHO
MOBBICHJIM TOYHOCTH OOHapykeHHs OonesHell pacteHuil. Ilpumepom sBIsieTCs MCIOIb30BAHUE
npunoxenus Ha ocHoBe U B Organic Orchard i BeisiBIeHHs 3a007€BaHNUN PaCTEHUH ¢ TIOMOLIBIO
¢dororpaduii, 3arpyxkaembplx depe3 cmapTdoH. OOmenoctynHsli Habop gaHHbIXx PlantVillage
ABJISIETCA LIEHHBIM pecypcoM i oOydeHus moneneid MM mis auarHocTHKM Oojie3He pacTeHHH.
Cenbckoxo3aiicmeenHHas poOOmMOmexHuUKa U a6momMamu3ayus.

PoOotsl, ynpasiasiemble MM, ucnonb3yroTcs Ajs BBIIOJHEHHWS TaKMX 3a/ad, Kak IOCajka,
IpoNoJKa, cOOp yposkasi U MOHUTOPUHT KUBOTHOBOJCTBA [2]. CenbCkoxo3siicTBEeHHBIE pOOOTHI MOTYT
aBTOMAaTH3MPOBAThH TPYJOEMKHUE 3a/1a4H, CHIKATh 3aTpaThl U MOBBIIATH 3PPEKTUBHOCTD. [Ipumepamu
SIBJISIFOTCSI aBTOHOMHBIE€ TPAKTOPHI M KOMOAWHBI, pOOOTHI JJIsi MPOTOJKUA U cbopa ¢hpykToB. OmHAKO
BHE/IPEHHE CEJIbCKOXO35IMCTBEHHOW pPOOOTOTEXHUKM CTAJIKUBAETCS C TaKUMH IpoOJeMaMu, Kak
BBICOKAas  HayaJbHas  CTOMMOCTb M TEXHOJIOTMYECKHE  OrpaHUYEeHMs.  Ynpaeienue
Hcugommnoeoocmeom. CeHcopsl M Kamepbl Ha ocHOBe MU neronb3yroTest 1711 MOHUTOPHHTA 310POBbS,
MOBEJICHUS M MPOAYKTUBHOCTU ckoTa [2]. UM MokeT moMoub B paHHEM BBISBICHUU 3a00J€BaHUMN
CKOTa U yJTy4IlIeHUH o011ero Onaronoinyuus *UBOTHBIX. B KbIpreizcrane npeqnpuHIMAaiOTCs yCUIIHs
0 YIYYIIEHHIO MIOPOJ CKOTa C UCIIOJIb30BAHUEM UCKYCCTBEHHOTO OCEMEHEHUS, KOTOPbIE MOTYT ObITh
JIOTIOJIHEHBI MHCTpYMEHTaMH Ha ocHoBe VI 11 cenexuuu 1 ynpasiieHusl.

Onmumusayusn yenouku nocmaeok. 11 npumeHnserca Aus NPOTHO3MPOBAaHUS CIIPOCA,
YIpaBJeHHUS 3aracaMy U ONTHUMM3AINH JIOTUCTUKHU B CEJIbCKOXO03SIIICTBEHHOH 1IETI0UKe MOCTaBOK.
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NN wmoxer crmocoOCTBOBATh COKPAIEHUIO IHINEBBIX OTXOAOB UM TOBBIIIECHUIO 3((HEKTHUBHOCTU
CEJIbCKOXO35ICTBEHHOM 1IENIOYKH ITOCTABOK.

Ilpocno3uposanue ypoxcaiitnocmu. Mojpenu MaNIMHHOTO OOYYEHHS WCIOIB3YIOTCS IS
IIPOTHO3UPOBAHUS YPOKAHHOCTHU CEIbCKOXO3IMCTBEHHBIX KYJIBTYP HA OCHOBE HCTOPUYECKUX JIaHHBIX,
MOTO/IHBIX YCJIOBUM, COCTOSIHUS TOYBBI U APYTUX (pakTopoB. MammHHOE 00y4eHHEe MOXKET 00€CTIeUnTh
0oJiee TOUHbIE U OCHOBAHHBIEC HA JAHHBIX MPOTHO3bI YPOXKaHHOCTH MO CPABHEHHIO C TPAIUIIUOHHBIMU
MerogaMu. JIJisi mporHO3upoOBaHUsl YPOKANHOCTH HCIIOJIB3YIOTCS Pa3jiu4yHblEe METOAbl MAIIMHHOIO
oOyuenwusi, Takue kak Random Forest, HeiiponHble ceTu U TiyO0oKoe oOydeHue. YCenHble IpuMepsbl
MIPOTHO3UPOBAHMS YPOXKAMHOCTU C MCIIOJIB30BAHUEM MAIIMHHOTO OOyYeHHUs UMEIOTCS B Pa3HBIX
CTpaHax Mupa.

Input dataset

predictions

l

Random Forest
predictions

Puc.4. Meton cirydaifHOTO Jieca - arOpUTM MAIIMHHOTO 00y4eHus1, mpeiokeHHbIi JIeo bpelimanom
u Anens Katnep, 3aKkito4aromuiics B UCIOIBb30BaHUM aHCAMOIIS PELIAIoIIX
nepeBbeB. Mictounuk: www.researchgate.net  Yenewinvie 3apyoesicnvie npakmuku u

BO3MOIICHOCMb UX NDUMEHERUA 6 Kblpzbwcmaue.

MupoBoil ONBIT JEMOHCTPUPYET YyclemHoe npuMeHeHnne MM B pas3inuyHbBIX acmekrax
CEJICKOTO X03SICTBA, YTO MOXKET OBITh MoJie3HO JuIsd KbIpreizcraHa.

Ilpeyusuonnoe 3emnedenue. B CILIA n Hunepnanaax mupoKo UCIIONIB3YETCs IPEHU3NOHHOE
3eMJie/IeNIe, OCHOBAaHHOE Ha MPUMEHEHWU JPOHOB M CITyTHHUKOBBIX CHHUMKOB. OTH TEXHOJOTUH
MO3BOJIAIOT OCYIIECTBISATh MOHUTOPUHT COCTOSTHUSI MOYBBI U [OCEBOB, IIPOrHO3UPOBATH YpOXKau U
ONTUMH3UPOBATh HCIONb30BaHUE YNOOpeHMH. ApanTanus 3TUX NpakTUK B KbIpreisctaHe MoxeT
3HAYUTEIBHO MOBBICUTH 3((EKTUBHOCTh HCIOJIb30BaHUS PECYpCOB U YPOXKANHOCTH OCHOBHBIX
CEJIbCKOXO3SIICTBEHHBIX KYJBTYD.

Aemomamuszayus sncueomnoeoocmea. Jlanus u Kanama saBngroTCS mMaepamMu B
aBTOMAaTu3alu KUBOTHOBOACTBA. OHuM mnpumensaror MW 11 MOHUTOpUHra 310pOBbSl CKOTA,
ABTOMAaTU3HPOBAHHOTIO JI0€HUs U KopMieHus. B Kbipreizcrane, rje ;)kUBOTHOBOJICTBO UTPAET BAXKHYIO
pOJib, BHEAPEHHE TOMAOOHBIX TEXHOJOTHMH MOXET YIYYIINTh 3J0POBbE CKOTAa M TOBBICHTH
MPOYKTUBHOCTb.

Azpopobomel. SIinonus n ['epmaHus akTUBHO pa3padaTHIBAIOT U BHEAPSIOT arpopoOOTOB s
cbopa ypoxasi, oOpabOTKM TOYBBI M OOpHOBI ¢ copHsikamu. [IpuMeHeHHe arpopoOOTOB B
KbIpreizcTane MokeT pemuTh MpoOiieMy HexBaTKM paboyeil cuiibl U MOBBICUTH 3G (EKTHBHOCTH
CEJIbCKOXO3SICTBEHHBIX paboT [16].

Hugpoevie nnamepopmot u npocnozupoeanue. 3pauns u ABCTpanus yCHeUHO UCIOIb3YIOT
1udposblie MIar(GopMbl 1 MATUHHOE O0y4YEeHUE ISl TPEICKa3aHUs TIOTOAHBIX YCIOBHA, ONTUMHU3AIUU
OpPOIICHUA U YIPAaBJICHUA PUCKaAMU. YuurtriBas YA3BUMOCTE CCJIBCKOI'O XO3IHCTBa KBIpFBISCTaHa K
M3MEHEHUIO KJIIMMATa, afanTalus TUX MPAKTUK MOXKET MOBBICUTh YCTOMYMBOCTH CEKTOPA.
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ApnanTanys NpPeACTaBIEHHOTO MEXAYHapoaHOro ombita npumeHeHus MU B cenbckom
XO3SIIICTBE MOXKET IPUHECTH 3HAUNUTEIIBbHBIE BBITO/IbI CEJIbCKOX03ACTBEHHOMY CeKTOpY KbIpreizcrana.
NN criocoGeH mMoMoub B pellIeHUU TaKUX MPoOJieM, KaK YyA3BUMOCTh K U3MEHEHHIO KIIUMaTa, HU3Kast
MPOU3BOJUTEIHLHOCT, M HEI(PPEKTHBHOE yImpaBieHHe pecypcamu. Buenpenne WU moxer
CHocoOCTBOBATh MTOBBIILICHUIO 3¢ deKTUBHOCTH, YCTOWYMBOCTH u YCTOWUYMBOCTHU
CEJIbCKOX035MCTBEHHOTO cekTopa Keipreiscrana.

OpHako CymIeCTBYIOT U CEpbEe3HbIC NPENATCTBUA it BHenpenus MU B cenbckoM xo3siicTBe
Koipreizcrana. OrpaHiueHHBIN TOCTYIT K TEXHOJIOTUSIM M UHPPACTPYKType, 0COOEHHO B CEIbCKUX
palioHax, SBJSETCS CYHIECTBEHHOU mpobiiemoit [16]. Beicokas crommocTh TexHomoruid MU moxet
OBITH HETTOMEPHO BEJIMKA JUIA MEIKUX (PepMEepCKUX XO35HCTB, KOTOPhIE COCTABISAIOT OOJBIIMHCTBO B
Keipreizcrane [5]. Hemocrarok TeXHUYECKUX 3HAaHMM M IU(PPOBOH IPaMOTHOCTH cpenu (epMepoB
TaKXKe SIBIISETCS 3HAYMTENbHBIM OapbepoM. Kpome TOro, CymecTBYIOT OMAceHHsl OTHOCHUTEIHHO
KOH(UICHIMATBHOCTH M 0E30MacHOCTH JaHHBIX, coOupaembix cucremamu WMU. Jlns ycnemrHoro
BHenpenus MM HeoOxoauma mojjiepkka co CTOPOHBI TOCYIapCTBa M 3HAYUTENIbHBIC HHBECTULINH [16].

[Ipu amanTamuu MEXIyHAPOAHOTO ONbBITA HEOOXOAMMO YYHMTHIBATh CIEHU(PUICCKUN
ceNbCcKoX03siicTBeHHbIN KOHTEKCT Kbipreizctana. [lpumenenne MM nomkHO ObITH OpUEHTHPOBAHO Ha
KITIOYEBBIE CEIbCKOXO3SHCTBEHHBIE KYJIbTYpPbl, TAKME KaK MIIEHUIIA, SYMEHb, KYKypy3a, KapTodenb U
caxapHas cBekisa [4]. TexHonoruu TouHOro opoiieHus Ha ocHoe MM mMoryt momous B pelieHUU
npo0IeMbl euITa BOABL. Y YUTHIBAs MPeodIaiaHue MEIKUX ceMeHbIX ¢epMm B Keiprescrane [5],
pemienus MM nomkHbl OBITh JOCTYIIHBIMU U SKOHOMHYECKH 11eJIeCO00pa3HbIMU ISl ATON KaTeropuu
CEJIbXO3ITPOU3BOIUTEIICH.

AHanu3 axkaJeMUYeCKOW JMTeparypbl HE BBISIBWI  CYILIECTBEHHBIX IPOTUBOPEUYMIA
OTHOCUTENbHO TmoTeHimana WM B cenbCckOM  XO3SICTBE, OJIHAKO OTMEYaeTcs HEI0CTATOK
WCCIICIOBAaHNH, TTOCBSIIEHHBIX cnenuduke BHeapenus M B cTpanax ¢ mepexoaHoil SKOHOMUKOU |
npeoOaaHueM MeJTKUX (pepMepCKuX X03UCTB, TAKUX Kak KeIpre3craH.

3akirouenue. Pe3ynbraTsl UCCIIEI0OBAHNS TOKA3bIBAIOT 3HAYMTEIbHBIN TOTEHLUAN JUIS
aJanTanuy yClemHOro MeXIyHapOJHOTO OIbITa IPUMEHEHUS NCKYCCTBEHHOIO NHTEJUIEKTA B
cenbckoxo3siicTBeHHOM cekTope Kuiprezcrana. Texnonorun MM MoryT cnocoGCTBOBATH PELLIEHUIO
KJTIOUEBBIX NMPOOJIEM, TAKHUX KaK YSI3BUMOCTh K U3MEHEHUIO KJIMMaTa, HU3Kasi IPOU3BOAUTEIILHOCTD U
Her(pPEKTUBHOE UCII0JIb30BAHUE PECYPCOB. [Ipumenenne MU B Tounom 3emnenenuu, 60proe ¢
00J1€3HSAMU U BPEIUTENAMHU, pOOOTH3AUH, YIPABIEHUH KUBOTHOBOJICTBOM, ONITUMU3AIIMH LIETTOYKU
MOCTABOK M MPOTHO3UPOBAHUH YPOXKANHOCTH MOXKET MPUBECTH K MOBBIIICHUIO Y3PPEKTUBHOCTH,
YCTOMUYMBOCTH CEJIbCKOTO X03s1cTBa KpIpreiscrana.

OpHako Ui yCHEIIHOM ajanTaluyd U BHeApeHus TtexHosnoruit MM HeoOXoaMMO y4MTHIBAThH
cneunpuyeckre ycnous KbIprel3ctaHa, BKIIIOYasi OTpaHUYEHHBIH JOCTYH K HH(pacTpyKType,
BBICOKYIO CTOMMOCTb TEXHOJIOTMH JUIsl MENKHX (pepMepoB, HEJOCTATOK TEXHUYECKUX 3HAHUU M
OIaceHHsl Mo MOBOAY 0€30MaCHOCTH JIaHHBIX.

Pexomenayercst pazpaOoTka U peanusanus rocylapCTBEHHBIX MPOrpaMM, HalpaBlIEeHHBIX Ha
pa3BUTHEe HMHQPPACTPYKTYphl, NOBBIIIEHHE IU(GPOBON TrpamMOTHOCTH (epMepoB, obecredeHne
JOCTYITHOCTH (PMHAHCOBBIX pecypcoB Uil mpuoOpereHus TexHoioruid MU, a Ttaxke co3maHue
O1aronpuATHOW HOPMATUBHO-TIPaBOBOM cpezbl. Heo0XxonnmMo Takke CTUMYIMPOBATh UCCIIETOBAaHUS U
pa3paboTku B obOmacTu amantamuu TexHonoruii MU kK KOHKpETHBIM TOTPEOHOCTSIM CEIHCKOTO
xo3gicTBa KbIpreiscrana.

BHeznpeHne MCKyCCTBEHHOTO HHTEJUIEKTAa MOXET CTaTh KaTallu3aTopoM INpeoOpa3oBaHUH,
CHOCOOCTBYsl CO3AaHMIO 0Oojee COBpPEMEHHOro, 3(P(EeKTUBHOrO, YCTOWYMBOIO M YCTONYMBOIO
ceNbCKoX03siicTBeHHOr0 Oyymero it Keiprezcrana.



_ BECTHHUK MYK Ne2/1 (59) 2025
CIIMCOK UCIIOJIB30OBAHHOMU JIMTEPATYPbI:

1. Artificial Intelligence Tools for the Agriculture Value Chain: Status and Prospects [ DnekTpoHHBII
pecypc]. — MDPIL. — Pexum noctymna: https://www.mdpi.com/2079-9292/13/22/4362. — 3arn. ¢
sKkpana. — Jlara mocnenuero oopamenus: 12.03.2025.

2. TOP 9 Artificial Intelligence Farming Technologies in 2025 [DnekTpoHHbIi pecypc]. —
FJDynamics. — Pexum poctyma: https://www.fjdynamics.com/blog/industry-insights65/artificial-

intelligence-farming-354. — 3ari. ¢ skpana. — JlaTa mocienHero oopaiieHus:

12.03.2025.

3. An interdisciplinary approach to artificial intelligence in agriculture [DnexTpoHHBIi pecypc]. —

Taylor & Francis Online. — Pexwum nocryma:
https://www.tandfonline.com/doi/full/10.1080/27685241.2023.2168568. — 3arn. ¢ skpana. — Jlara
nociennero oopamenus: 15.03.2025.

4. Agriculture in Kyrgyzstan [Qnekrponnsiii pecypc]. — Wikipedia. — Pexxum gocryma:
https://en.wikipedia.org/wiki/Agriculture in Kyrgyzstan. — 3armn. ¢ skpana. — [lara mociemaHero
obpamenus: 20.04.2025.

5. Kyrgyzstan | Family Farming Knowledge Platform | Food and Agriculture Organization of the

United Nations [DneKTpOHHBIHI pecypc]. — Pexum JOCTyTIA:

https://www.fao.org/familyfarming/countries/kgz/en/. — 3armn. c¢ skpana. — Jlara mnocieaHero

obparmenusi: 20.03.2025.

6. Kyrgyzstan's agriculture - post-Soviet heritage in Central Asia [DmekTpoHHBIH pecypc]. —

DLG.org. — Pexum noctyna: https://www.dlg.org/en/magazine/kyrgyzstans-agriculture-postsoviet-

heritage-in-central-asia. — 3ari. ¢ skpana. — Jlata mocnemnero oopamenus: 20.03.2025.

7. Yield of major agricultural crops in Kyrgyz Republic [Dnexrponnsiii pecypc]. — Open Data. —

Pexxum noctyna: https://stat.gov.kg/en/opendata/category/183/. — 3ar. ¢ sxpana. — Jlara nocieaHero

obparmenus: 20.03.2025.

8. FAO GIEWS Country Brief on Kyrgyzstan [OnexrponHsiii pecypc]. — Pexum moctyma:

https://www.fao.org/giews/countrybrief/country.jsp?code=KGZ. — 3am. c¢ »skpana. — [lara

nociennero oopamenus: 10.04.2025.

9. Climate-Smart Agriculture for the Kyrgyz Republic [Dnexrponnsiii pecypc]. — Pexxum pocryna:

https://climateknowledgeportal.worldbank.org/sites/default/files/2019-

06/CSA%20 Profile The%20Kyrgyz%20Republic.pdf. — 3am1. ¢ skpana. — J[lara mocnenHero
oOpamenus: 12.04.2025.

10. How is Kyrgyzstan adapting agriculture to new climate challenges? [DnexTponnsiii

pecypc]. — Pexum gocrtyma: https:/centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-

agriculture-tonew-climate-challenges/. — 3arn. ¢ »kpana. — Jlara mnocineaHero oOparieHus:

12.04.2025.

1. How Kyrgyzstan Adapts Agriculture to New Climatic Challenges? [DnexTpOHHBIH

pecypc]. — CABAR.asia. — Pexxum noctyna: https://cabar.asia/en/how-kyrgyzstan-adapts-agriculture-

to-newclimatic-challenges. — 3ari. ¢ axpana. — Jlara mocnegnero oopamenwus: 20.04.2025.

12. Climate Change Adaptation and Mitigation in the Kyrgyz Republic in [DnexrpoHHbIii

pecypc].

— IMF eLibrary. — Pexnm JIOCTyTa:
https://www.elibrary.imf.org/view/journals/002/2023/092/article-A002-en.xml. — 3ar1. ¢ 3kpaHa.
— Hlara mocneanero oopamenus: 28.04.2025.

13. The Kyrgyz Republic - Opportunities and challenges to agricultural growth [DnexTponHusIit

pecypc]. — FAO Knowledge Repository. — Pexxum gocryma:


https://www.mdpi.com/2079-9292/13/22/4362
https://www.mdpi.com/2079-9292/13/22/4362
https://www.mdpi.com/2079-9292/13/22/4362
https://www.fjdynamics.com/blog/industry-insights-65/artificial-intelligence-farming-354
https://www.fjdynamics.com/blog/industry-insights-65/artificial-intelligence-farming-354
https://www.fjdynamics.com/blog/industry-insights-65/artificial-intelligence-farming-354
https://www.fjdynamics.com/blog/industry-insights-65/artificial-intelligence-farming-354
https://www.fjdynamics.com/blog/industry-insights-65/artificial-intelligence-farming-354
https://www.fjdynamics.com/blog/industry-insights-65/artificial-intelligence-farming-354
https://www.fjdynamics.com/blog/industry-insights-65/artificial-intelligence-farming-354
https://www.fjdynamics.com/blog/industry-insights-65/artificial-intelligence-farming-354
https://www.fjdynamics.com/blog/industry-insights-65/artificial-intelligence-farming-354
https://www.fjdynamics.com/blog/industry-insights-65/artificial-intelligence-farming-354
https://www.fjdynamics.com/blog/industry-insights-65/artificial-intelligence-farming-354
https://www.tandfonline.com/doi/full/10.1080/27685241.2023.2168568
https://www.tandfonline.com/doi/full/10.1080/27685241.2023.2168568
https://en.wikipedia.org/wiki/Agriculture_in_Kyrgyzstan
https://en.wikipedia.org/wiki/Agriculture_in_Kyrgyzstan
https://www.fao.org/family-farming/countries/kgz/en/
https://www.fao.org/family-farming/countries/kgz/en/
https://www.fao.org/family-farming/countries/kgz/en/
https://www.dlg.org/en/magazine/kyrgyzstans-agriculture-post-soviet-heritage-in-central-asia
https://www.dlg.org/en/magazine/kyrgyzstans-agriculture-post-soviet-heritage-in-central-asia
https://www.dlg.org/en/magazine/kyrgyzstans-agriculture-post-soviet-heritage-in-central-asia
https://www.dlg.org/en/magazine/kyrgyzstans-agriculture-post-soviet-heritage-in-central-asia
https://www.dlg.org/en/magazine/kyrgyzstans-agriculture-post-soviet-heritage-in-central-asia
https://www.dlg.org/en/magazine/kyrgyzstans-agriculture-post-soviet-heritage-in-central-asia
https://www.dlg.org/en/magazine/kyrgyzstans-agriculture-post-soviet-heritage-in-central-asia
https://www.dlg.org/en/magazine/kyrgyzstans-agriculture-post-soviet-heritage-in-central-asia
https://www.dlg.org/en/magazine/kyrgyzstans-agriculture-post-soviet-heritage-in-central-asia
https://www.dlg.org/en/magazine/kyrgyzstans-agriculture-post-soviet-heritage-in-central-asia
https://www.dlg.org/en/magazine/kyrgyzstans-agriculture-post-soviet-heritage-in-central-asia
https://www.dlg.org/en/magazine/kyrgyzstans-agriculture-post-soviet-heritage-in-central-asia
https://www.dlg.org/en/magazine/kyrgyzstans-agriculture-post-soviet-heritage-in-central-asia
https://www.dlg.org/en/magazine/kyrgyzstans-agriculture-post-soviet-heritage-in-central-asia
https://www.dlg.org/en/magazine/kyrgyzstans-agriculture-post-soviet-heritage-in-central-asia
https://www.dlg.org/en/magazine/kyrgyzstans-agriculture-post-soviet-heritage-in-central-asia
https://stat.gov.kg/en/opendata/category/183/
https://stat.gov.kg/en/opendata/category/183/
https://www.fao.org/giews/countrybrief/country.jsp?code=KGZ
https://www.fao.org/giews/countrybrief/country.jsp?code=KGZ
https://climateknowledgeportal.worldbank.org/sites/default/files/2019-06/CSA%20_Profile_The%20Kyrgyz%20Republic.pdf
https://climateknowledgeportal.worldbank.org/sites/default/files/2019-06/CSA%20_Profile_The%20Kyrgyz%20Republic.pdf
https://climateknowledgeportal.worldbank.org/sites/default/files/2019-06/CSA%20_Profile_The%20Kyrgyz%20Republic.pdf
https://climateknowledgeportal.worldbank.org/sites/default/files/2019-06/CSA%20_Profile_The%20Kyrgyz%20Republic.pdf
https://centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-agriculture-to-new-climate-challenges/
https://centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-agriculture-to-new-climate-challenges/
https://centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-agriculture-to-new-climate-challenges/
https://centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-agriculture-to-new-climate-challenges/
https://centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-agriculture-to-new-climate-challenges/
https://centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-agriculture-to-new-climate-challenges/
https://centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-agriculture-to-new-climate-challenges/
https://centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-agriculture-to-new-climate-challenges/
https://centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-agriculture-to-new-climate-challenges/
https://centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-agriculture-to-new-climate-challenges/
https://centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-agriculture-to-new-climate-challenges/
https://centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-agriculture-to-new-climate-challenges/
https://centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-agriculture-to-new-climate-challenges/
https://centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-agriculture-to-new-climate-challenges/
https://centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-agriculture-to-new-climate-challenges/
https://centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-agriculture-to-new-climate-challenges/
https://centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-agriculture-to-new-climate-challenges/
https://centralasiaclimateportal.org/how-is-kyrgyzstan-adapting-agriculture-to-new-climate-challenges/
https://cabar.asia/en/how-kyrgyzstan-adapts-agriculture-to-new-climatic-challenges
https://cabar.asia/en/how-kyrgyzstan-adapts-agriculture-to-new-climatic-challenges
https://cabar.asia/en/how-kyrgyzstan-adapts-agriculture-to-new-climatic-challenges
https://cabar.asia/en/how-kyrgyzstan-adapts-agriculture-to-new-climatic-challenges
https://cabar.asia/en/how-kyrgyzstan-adapts-agriculture-to-new-climatic-challenges
https://cabar.asia/en/how-kyrgyzstan-adapts-agriculture-to-new-climatic-challenges
https://cabar.asia/en/how-kyrgyzstan-adapts-agriculture-to-new-climatic-challenges
https://cabar.asia/en/how-kyrgyzstan-adapts-agriculture-to-new-climatic-challenges
https://cabar.asia/en/how-kyrgyzstan-adapts-agriculture-to-new-climatic-challenges
https://cabar.asia/en/how-kyrgyzstan-adapts-agriculture-to-new-climatic-challenges
https://cabar.asia/en/how-kyrgyzstan-adapts-agriculture-to-new-climatic-challenges
https://cabar.asia/en/how-kyrgyzstan-adapts-agriculture-to-new-climatic-challenges
https://cabar.asia/en/how-kyrgyzstan-adapts-agriculture-to-new-climatic-challenges
https://cabar.asia/en/how-kyrgyzstan-adapts-agriculture-to-new-climatic-challenges
https://cabar.asia/en/how-kyrgyzstan-adapts-agriculture-to-new-climatic-challenges
https://cabar.asia/en/how-kyrgyzstan-adapts-agriculture-to-new-climatic-challenges
https://www.elibrary.imf.org/view/journals/002/2023/092/article-A002-en.xml
https://www.elibrary.imf.org/view/journals/002/2023/092/article-A002-en.xml
https://www.elibrary.imf.org/view/journals/002/2023/092/article-A002-en.xml
https://www.elibrary.imf.org/view/journals/002/2023/092/article-A002-en.xml
https://www.elibrary.imf.org/view/journals/002/2023/092/article-A002-en.xml
https://www.elibrary.imf.org/view/journals/002/2023/092/article-A002-en.xml

BECTHHMK MYK Ne2/1 (59) 2025
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baal-

1edd699bb118/content. — 3ar. ¢ skpana. — Jlara mocnennero oopamienus: 20.04.2025.
14. Precision Agriculture: Technology-Driven Approaches for Efficient Farming
[DneKTpOHHBIHI pecypc]. — ResearchGate. — Pexxum JOCTYyTIa:
https://www.researchgate.net/publication/375380358 Precision Agriculture TechnologyDriven
Approaches for Efficient Farming. — 3ami. ¢ skpana. — J/[ata mocnenHero oopaiieHus:
25.04.2025.
15. The Kyrgyz Republic - Opportunities and challenges to agricultural growth
[Onexktponnsiii  pecypc]. — FAO Knowledge Repository. — Pexum  goctyma:
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-
1edd699bb118/content. — 3ar. ¢ skpana. — Jlata nmocnennero oopamienus: 28.04.2025.
16. (PDF) Digital eco-transformation: Regulating sustainable agricultural practices in
Kyrgyzstan  [Onekrponnsiii  pecypc]. —  ResearchGate. —  Pexum  mgocryma:
https://www.researchgate.net/publication/388799563 Digital ecotransformation Regulating_susta
inable agricultural practices in Kyrgyzstan. — 3ari. ¢ skpaHa.
— lara mocneanero oopamenus: 28.04.2025.
17. Precision Agriculture: Technology-Driven Approaches for Efficient Farming
[DNeKTpOHHBIM pecypc]. - ResearchGate. - Pexum JlocTyna:
https://www.researchgate.net/publication/375380358 Precision_Agriculture TechnologyDriven
Approaches for Efficient Farming. — 3ar. ¢ sxpana. — [lara mocienHero oOpamieHus:
28.04.2025.
18. (PDF) Deep learning and computer vision in plant disease detection: a comprehensive
review of techniques, models, and trends in precision agriculture [DJeKTpOHHBI pecypc]. —
ResearchGate.
— Pexxum goctyna:
https://www.researchgate.net/publication/388105929 Deep learning and computer vision in
plant disease detection_a comprehensive review of techniques models and trends in_ precis
ion_agriculture. — 3am1. ¢ skpana. — Jlata nociennero oopamenus: 28.04.2025.
19. Computer Vision for Plant Disease Recognition: A Comprehensive Review
[DneKTpOHHBIM pecypc]. - ResearchGate. - Pexum JloCTyIa:
https://www.researchgate.net/publication/378757026 Computer Vision for Plant Disease Rec
ognition A Comprehensive Review. — 3ari. ¢ skpana. — [lara mocneaHero oOpamieHus:
28.04.2025.
20. (PDF) Deep learning and computer vision in plant disease detection: a comprehensive
review of techniques, models, and trends in precision agriculture [DnexkTpoHHBIN pecypc]. —
ResearchGate.
— Pexxum JIOCTyma:
https://www.researchgate.net/publication/388105929 Deep_learning_and computer vision in
plant_disease detection a comprehensive review of techniques models and trends in_precis
ion_agriculture. — 3am. ¢ skpana. — Jlata nocnennero oopamenus: 25.04.2025.


https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://www.researchgate.net/publication/375380358_Precision_Agriculture_Technology-Driven_Approaches_for_Efficient_Farming
https://www.researchgate.net/publication/375380358_Precision_Agriculture_Technology-Driven_Approaches_for_Efficient_Farming
https://www.researchgate.net/publication/375380358_Precision_Agriculture_Technology-Driven_Approaches_for_Efficient_Farming
https://www.researchgate.net/publication/375380358_Precision_Agriculture_Technology-Driven_Approaches_for_Efficient_Farming
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://openknowledge.fao.org/server/api/core/bitstreams/da595d53-00fc-4c47-baa8-1edd699bb118/content
https://www.researchgate.net/publication/388799563_Digital_eco-transformation_Regulating_sustainable_agricultural_practices_in_Kyrgyzstan
https://www.researchgate.net/publication/388799563_Digital_eco-transformation_Regulating_sustainable_agricultural_practices_in_Kyrgyzstan
https://www.researchgate.net/publication/388799563_Digital_eco-transformation_Regulating_sustainable_agricultural_practices_in_Kyrgyzstan
https://www.researchgate.net/publication/388799563_Digital_eco-transformation_Regulating_sustainable_agricultural_practices_in_Kyrgyzstan
https://www.researchgate.net/publication/375380358_Precision_Agriculture_Technology-Driven_Approaches_for_Efficient_Farming
https://www.researchgate.net/publication/375380358_Precision_Agriculture_Technology-Driven_Approaches_for_Efficient_Farming
https://www.researchgate.net/publication/375380358_Precision_Agriculture_Technology-Driven_Approaches_for_Efficient_Farming
https://www.researchgate.net/publication/375380358_Precision_Agriculture_Technology-Driven_Approaches_for_Efficient_Farming
https://www.researchgate.net/publication/388105929_Deep_learning_and_computer_vision_in_plant_disease_detection_a_comprehensive_review_of_techniques_models_and_trends_in_precision_agriculture
https://www.researchgate.net/publication/388105929_Deep_learning_and_computer_vision_in_plant_disease_detection_a_comprehensive_review_of_techniques_models_and_trends_in_precision_agriculture
https://www.researchgate.net/publication/388105929_Deep_learning_and_computer_vision_in_plant_disease_detection_a_comprehensive_review_of_techniques_models_and_trends_in_precision_agriculture
https://www.researchgate.net/publication/388105929_Deep_learning_and_computer_vision_in_plant_disease_detection_a_comprehensive_review_of_techniques_models_and_trends_in_precision_agriculture
https://www.researchgate.net/publication/388105929_Deep_learning_and_computer_vision_in_plant_disease_detection_a_comprehensive_review_of_techniques_models_and_trends_in_precision_agriculture
https://www.researchgate.net/publication/388105929_Deep_learning_and_computer_vision_in_plant_disease_detection_a_comprehensive_review_of_techniques_models_and_trends_in_precision_agriculture
https://www.researchgate.net/publication/378757026_Computer_Vision_for_Plant_Disease_Recognition_A_Comprehensive_Review
https://www.researchgate.net/publication/378757026_Computer_Vision_for_Plant_Disease_Recognition_A_Comprehensive_Review
https://www.researchgate.net/publication/378757026_Computer_Vision_for_Plant_Disease_Recognition_A_Comprehensive_Review
https://www.researchgate.net/publication/378757026_Computer_Vision_for_Plant_Disease_Recognition_A_Comprehensive_Review
https://www.researchgate.net/publication/388105929_Deep_learning_and_computer_vision_in_plant_disease_detection_a_comprehensive_review_of_techniques_models_and_trends_in_precision_agriculture
https://www.researchgate.net/publication/388105929_Deep_learning_and_computer_vision_in_plant_disease_detection_a_comprehensive_review_of_techniques_models_and_trends_in_precision_agriculture
https://www.researchgate.net/publication/388105929_Deep_learning_and_computer_vision_in_plant_disease_detection_a_comprehensive_review_of_techniques_models_and_trends_in_precision_agriculture
https://www.researchgate.net/publication/388105929_Deep_learning_and_computer_vision_in_plant_disease_detection_a_comprehensive_review_of_techniques_models_and_trends_in_precision_agriculture
https://www.researchgate.net/publication/388105929_Deep_learning_and_computer_vision_in_plant_disease_detection_a_comprehensive_review_of_techniques_models_and_trends_in_precision_agriculture
https://www.researchgate.net/publication/388105929_Deep_learning_and_computer_vision_in_plant_disease_detection_a_comprehensive_review_of_techniques_models_and_trends_in_precision_agriculture

