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Enepro3oepexeHHs B arpoiHkeHepii B Cy4aCHUX YMOBAX BUCTYIIAE HE JIMIIE K IHCTPYMEHT 3HUKEHHS
BUTpPAT BUPOOHULITBA, ajie i SIK CTpaTeriyHUi HaIpsM 3a0€3M1€YEeHHs CTaJIOr0 PO3BUTKY arpapHOro CeKTopy,
10 MO€HY€E EKOHOMIYHI, EKOJIOTIYHI Ta TEXHOJIOTIYHI acleKT! (PyHKIIOHYyBaHHS CUIBCHKOTO TOCIIOIapPCTBA.
3pocTaHHsS BapTOCTI €HEPropecypciB, OOMEKEHICTh BUKOIMHHUX JKEepen eHeprii, MOCUJICHHS EKOJOTTYHUX
BUMOT Ta TJIOOQJbHI KJIIMaTH4HI 3MiHM (QOPMYIOTh HOBI BHUKJIHMKH, SIKi BHMAaraimoTh IEpPEXOay [0
eHeproe(eKTUBHUX 1 pecypcosbepirarounx TexHousorii. I[Ipu mpomy arpapHe BUPOOHHUIITBO 3aIHIIAETHCS
OJTHIEIO 3 HAWOUTBII €HEPrOEMHUX Tally3eil eKOHOMIKH, /€ 3HAaYHA YacTKa BUTPAT MPHUIIAZAa€ HA BUKOHAHHA
MEXaHI30BaHUX TEXHOJOIYHUX OIepalii, TPaHCIOPTYBAHHSA HPOAYKLIl, CYIIIHHS 3€pHa Ta yTPUMAaHHI
BUPOOHUYOT iHPPACTPYKTYPH.

OpHi€ero 3 KIIOYOBUX MPOOJIEM € HU3bKUN PIBEHb €HEProeeKTUBHOCTI TPAIULIHHUX TEXHOJIOTIH, 110
3YMOBJICHO BHKOPHCTAaHHSIM 3aCTapiioro MalIMHHO-TPAKTOPHOTO MAapKy, HEJIOCKOHATICTIO KOHCTPYKIIIH
poOOoUMX OpraHiB 1 BiICYTHICTIO ONITUMI3AIlil PeKUMIB poOOTH TeXHIKH. Y 0ararbox rocrnoJapcTBax TeXHIKa
eKCIUTyaTy€eThesl 0€3 ypaxyBaHHS (JaKTUYHOTO HaBaHTAKEHHS, arpOQi3NIHUX BIACTHBOCTEH IPYHTY Ta YMOB
penpedy, M0 NPU3BOAUTH JO MEPEeBUTPAT NAJbHOrO, MIJABMIIEHOIO 3HOLIYBAHHSA OOJaJHAHHA Ta
Hee()EeKTHBHOTO BUKOPUCTAHHS EHEPreTUYHHUX pecypciB. JlomaTkoBuUM (akTOpoM € HepalioHaJlbHa
oprasizaifisi BUPOOHUYMX MIPOLECIB, 30KpeMa JyOJIIOBaHHS oIlepalliii, Hey3roJKEHICTh TEXHOJIOTIYHUX
€TariB Ta BIJICYTHICTh YITKOTO IJIaHyBaHHs poOiIT [1, 2].

CyTTeBuil BIUIMB Ha pPiBEHb €HEProCIOKUBAaHHSI Mae OOpPOOITOK IPYHTY, SIKUH € OJHUM 13 HAHOUIbII
SHEPTOBUTPATHUX NPOIECIB Y POCIMHHUITBI. BUKOPUCTaHHS TPaguIiifHOT OpPaHKH CYIPOBOIKYETHCS
3HaYHMMHU BUTpaTaMHM MaJbHOIO Ta CHPHUSE YUIUIBHEHHIO TIPYHTY, L0 HEraTUBHO BIUIMBAaE Ha MHOTro
CTPYKTYpy Ta BOJONPOHUKHICTh. Y 3B’S3Ky 3 I[HM BaXJIWBUM HANpsSIMOM €HEpro30epekeHHs €
BIIPOBA/PKEHHsSI MIHIMaJIbHOTO Ta HYJBOBOIO OOpOOITKY IPYHTY, SIKI JO3BOJIAIOTH CKOPOTUTH KIJIBKICTb
TEXHOJIOTIYHMX OIlepalliil, SMEHILIUTH HABaHTA)KEHHS Ha IPYHT 1 3HU3UTU €HEPreTHUYHI BUTPATH.

Baromum  pe3epBoM  MIJABUILEHHS  €HEProe(eKTUBHOCTI €  BJOCKOHAJIEHHS  KOHCTPYKLIH
CUIbCHKOTOCTIOAAPChKUX MaliH. ONTUMI3allis FeOMETPUUHUX apaMeTpiB poOOYUX OpraHiB, 3MEHIIEHHS 1X
TATOBOI'O ONOpPY, BUKOPUCTAHHS CyYaCHUX MarepiajliB 1 TEXHOJOTIH BUTOTOBJIEHHS JO3BOJIAIOTH 3HU3UTH
€HEeProcloXKMBaHHS MPU BUKOHAHHI TEXHOJOTIYHUX onepauiid. 3HayHy pojib BIIIIPA€E TaKOK BUKOPHCTAHHS
KOMOIHOBAaHHMX arperariB, sIKi BUKOHYIOTh JI€KUIbKa OmMepariii 3a OJUH MPOXifd, IO JIO3BOJISE€ 3MEHIITUTH
KUTBKICTh MPOXO/IiB TEXHIKH I10 MOJIIO 1, BIAMOBIIHO, BUTPATH MajbHOTO [3, 4].

CyuacHl miAXOAWM [0 €eHepro3OepexeHHs HEPO3PUBHO TOB’s3aHI 3 NHUQPOBI3AIIEI0 arpapHOTO
BUPOOHMLITBA. BUKOPUCTaHHS CHUCTEM TOYHOTIO 3eMJIEPOOCTBA, aBTOMAaTHYHOTO BOJIHHS Ta MOHITOPUHTY
TEXHIYHOTO CTaHy MallWH J03BOJISE€ ONTUMI3yBaTH PEXKUMH POOOTH TEXHIKH, MIHIMI3yBaTH MEPEKPUTTH 1
NPOMYCKH, 3a0€e3MeYyUTH TOYHE BHUKOHAHHS TEXHOJIOTIYHMX omepauid. 3acTocyBaHHA JATYMKIB 1
TeJIEeMaTHYHUX CHUCTEM Ja€ 3MOTY KOHTPOJIOBAaTH BUTPATH TalbHOTO B pPEATbHOMY 4Yaci, aHali3yBaTH
e(eKTHUBHICTh POOOTH arperaTiB 1 BUSBIISATH pe3epBU I 11 MiIBUILICHHS.

OxkpeMrM HampssMOM € BUKOPUCTAHHS aJlbTEPHATUBHUX 1 BIJHOBIIOBAHHMX JDKEpeNT eHeprii B
arpapHoMy BHUpOOHHUITBI. biora3oBi yCTaHOBKHM J03BOJIIIOTH MEPEpOOSSATH  OpPraHiyHi  BIAXOIH
TBApUHHUIITBA Ta POCIMHHUITBA 3 OTPUMAHHSAM €HEprii 1 OpraHiuHUX JOOpHB, IO crpuse GOPMYBaHHIO
3aMKHEHUX LUKJIIB BUPOOHUITBA. BUKOpHUCTaHHA COHSYHOI eHeprii A 3abe3neueHHs poOOTH CHCTEM
3pOIICHHS, BEHTWISMII Ta OCBITJICHHS, @ TaK0XX BIPOBA/KEHHS BITPOBUX YCTAaHOBOK CTBOPIOE MEPEIYMOBH
U1l eHepreTUYHOI aBTOHOMIT (pepMepPCHKUX TOCIOAAPCTB.
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BaxuBUM acmeKkTOM € TaKoX ONTHMI3allis JOTICTUYHUX MPOIECiB 1 TPAHCIOPTHUX OMeparii, sKi
YacTO 3aJMLIAIOTHCA 11032 yBarow, ajge (OpMyrOTh 3HAuUHY YacTKy CHEPreTHYHUX BUTpaT. PalioHanbHe
IUTAHYBaHHSA MAapIIPYTiB PyXy TEXHIKM, BHUKOPHUCTaHHA CY4YaCHUX TPAHCIOPTHHX 3aco0iB 1 CHCTEM
YOpPaBIiHHSA JIOTICTHUKOIO JIO3BOJISIIOTH 3MEHIIMTH BHUTPATH MaJbHOTO 1 MIJABUIIUTH €(QEKTUBHICTh
NepeBe3eHb.

Pa3zom 13 TMM BIpOBaKEHHS €HEPro30epiralounx TEXHOJIOTIH CYyNpOBOKYETHCS HU3KOK MpoOIieM,
cepesl AKMX MOXKHA BHJIUIMTH BHCOKI IOYATKOBI 1HBECTHUIIil, HEJOCTATHIA PiBEHb NEP>KABHOI MIATPUMKH,
oOMeXeHHMI JoCTyI J0 (IHAHCOBHX PECYPCIB 1 HEIOCTATHIO IMIJTOTOBKY MEpPCOHANy. BakIMBUM € Takox
NUTAHHS aJanTaiii TeXHOJIOTIH 10 KOHKPETHUX YMOB I'OCHOJAPCTBA, OCKUIBKM YHIBEpCaJbHI PIIICHHS HE
3aBXIM 320€3MeuyloTh oviKyBaHui edekT. Kpim Toro, icHye HEOOX1THICTh PO3POOKH METOAMK OILIIHFOBAHHS
eHeproe(eKTUBHOCTI, SIKI BPaXOBYIOTh CHENU(IKy arpapHOro BUPOOHUIITBA Ta JO3BOJSIOTH 00’ €KTHBHO
OIIIHIOBATH PE3YJIbTAaTH BIPOBAIKCHHS 1HHOBAITIH.

[lepceKTUBHUM HAampsiIMOM PO3BUTKY €HEPro30EpeKeHHsl € IHTerpaiisi TEeXHOJOTIH IITYyYHOro
IHTEJIeKTY Ta aHali3y BEJIUKUX JAAHUX, sIKI JO3BOJSIOTH IPOTHO3YBAaTH €HEPreTUYHI BUTPATH, ONTUMI3YBaTH
PSKUMH  POOOTH TEXHIKM Ta MiABHILYBATH €(QEKTUBHICTh YIPABIiHHSI BUPOOHHYMMH IPOIECAMHU.
Buxopuctanus 1mu@poBuUX [BIMHUKIB arpapHUX CHCTEM Ja€ 3MOTy MOJENIOBaTH pi3HI  cleHapii
(YHKIIOHYBaHHS TOCIIOIapPCTBA 1 BU3HAYATH HAHOLIBII eHeproepeKTHBHI TEXHOIOT1UHI PIllICHHSI.

EneprosbepexeHHs B arpoiHKeHepii CIIiJl pO3riIsiaTh K CHCTEMOYTBOPIOIOUHI €JIeMEHT MOAepHi3allii
arpapHoro BUpOOHUIITBA, 10 MOEAHYE TEXHIYHI iHHOBAIil, HU(PPOBI TEXHOJIOTIi, OpraHi3aliifHi pilleHHs Ta
€KOJIOT1UHI MiTXOAH. Y3aralbHeHHsS Cy4acHHUX TEHJACHLINW CBIIYUTbH, IO MiJABHUILEHHS €HEepProeeKTUBHOCTI
MOJKJIMBE JIUIIIE 32 YMOB KOMILJIEKCHOTO BIUIMBY Ha BCi CKJIJI0BI BUPOOHHYOTO MPOLIECY — BiJ ONTUMI3aIil
KOHCTPYKIIA MamuH 1 poOoYrX OpraHiB A0 BIPOBAKEHHS pecypco30epiralounx TeXHOJOTrid oOpoOiTKy
IPYHTY, TU(GPOBUX CHCTEM YIPABIIHHSA Ta ajlbTEPHATUBHUX JKepen eHeprii. OcoOIMBO BaXIMBHM €
nepexix Big (parMeHTapHUX 3axXOdiB 10 IHTEIPOBAHUX CHEPIeTHYHHMX CTpATerid TrocmoIapcTB, sKi
0a3yI0ThCS Ha aHaNi31 TOBHOTO €HEPTeTHYHOTO OaJlaHCy, OILIHIII BUTPAT HA KOKHOMY €Tarli BUPOOHMIITBA Ta
BIIPOBA/IP)KEHH1 CUCTEM MOHITOPUHTY 1 KOHTPOJIKO €HEProCIOKUBAHHS.

OtpuMaHi y3araJibHEHHS MiJITBEPKYIOTh, 1110 HAOUIbIINKI ePeKT eHepro30epeXeHHs 10CSITaeThCs
IpU TO€AHAHHI TEXHIYHOI MOJEpHi3allii MallMHHO-TPAKTOPHOIO MAapKy 3 ONTHUMI3ALIEI0 TEXHOJIOTTYHHX
MPOIIECIB Ta BIPOBAKEHHAM U(PPOBUX PillIeHb, 30KpEMa CUCTEM TOYHOTO 3eMJIEPOOCTBA, aBTOMATUYHOTO
BOJIIHHS, TeJIEMEeTpil Ta aHaJIITUKK JaHuX. BogHouac 10BeseHo, 10 eHeproeeKTUBHICTh arpOBUPOOHUIITBA
3HAYHOIO MIPOIO 3aJIeKUTh BIJl aJanTailii TEXHOJOTIH 10 KOHKPETHUX MPUPOJHO-KIIMATUYHUX YMOB,
CTPYKTYpU IpPYHTIB, cHemiami3amii rocrnojapctBa Ta piBHS MIArOTOBKM nepcoHany. lLle 3ymoBiroe
HEOOX1IHICTh IHAUBIAyai3alli MIAXOAIB J0 BIPOBA/HKEHHS EHEPro30epiraloyux pilieHb 1 PO3BUTKY
HAYKOBO OOIPYHTOBAHUX METOAMK X OLIHIOBAHHS.

[lepcniekTUBU PO3BUTKY €HEPro30epeKEeHHS B arpoiHKeHepli MOB’s3aHl 3 MOTIMOJEHHSM 1HTerparii
IHTEJIEKTYaJIlbHUX CHCTEM YIPaBIIIHHS, TEXHOJIOTIM IITYYHOrO 1HTENEKTY, IHTepHeTy peuell 1 U(pPOBUX
JBIMHMKIB, 110 AO3BOJIUTH MEPEHTH 10 MPOTHO3HO-aHATITHYHOI MOJEJI YNpPaBIIiHHSA €HEProCHOXKHBAHHSM.
3HauHUH MOTEHI[IaJl Ma€ TaKOK PO3LIMPEHHS BUKOPUCTAHHS BIJHOBIIOBAHUX JIKEpeN eHeprii, opMyBaHHS
€HEepreTUYHO AaBTOHOMHMX arpoMiJNpPUEMCTB Ta BIPOBA/PKEHHS 3aMKHEHHMX LHUKIIB BUPOOHUIITBA, IO
3a0e3Meuyr0Th MaKCUMalIbHE BUKOPUCTAHHS BTOPUHHUX PECypCiB.

VY miacyMmMKy, eHepro30epexeHHs € He JHIle EKOHOMIYHOK HEOOXIAHICTIO, a ¥ CcTpaTeriyHuM
HampsIMOM IIJBUIICHHS] KOHKYPEHTOCIIPOMOXKHOCTI arpapHOro CEKTopy, 3abe3leueHHs1 HOro eKOJOTiyHOL
0e3reKkH Ta BiJMOBIHOCTI Cy4yaCHHUM IJI0OOATbHUM BHMOTAaM CTaJloro pO3BUTKY. Peani3alliss KOMIUIEKCHOTO
MIIXO0AY A0 €HeproeeKTUBHOCTI CTBOPIOE NEPEeyMOBHU AJid (hOpMyBaHHS 1HHOBAIIMHOI MOJIENi arpapHOro
BUPOOHMIITBA, 3/1aTHOI 3a0€3MEUNTH CTAOUIBHE 3POCTAHHS MPOJYKTHBHOCTI NMPH OAHOYACHOMY 3HIIKEHHI
pEeCypCHHMX BHUTpAT 1 MiHIMI3allii BIUTMBY HA TOBKULJIS.
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The current stage of development in the agricultural sector is characterised by profound
transformation, driven by the introduction of digital technologies, big data analysis tools and automated
management systems. In the context of climate change, unstable weather conditions and the growing
anthropogenic pressure on agroecosystems, improving the accuracy of yield forecasting and the efficiency of
production process programming in crop farming is of particular importance.

Yield forecasting and programming are interrelated components of modern agricultural management,
ensuring scientifically sound planning of agricultural production. Traditional approaches, based on statistical
generalisations, are gradually giving way to integrated digital models capable of accounting for a significant
number of factors in real time.

Forecasting crop yields is a complex systemic process based on the analysis of the interaction between
biotic and abiotic factors. Key factors influencing crop yield include climatic conditions, the agro-physical
and agro-chemical properties of soils, the genetic potential of crops, and cultivation technologies [5, 8].

Modern approaches to forecasting involve the use of: statistical models, mathematical modelling, plant
growth simulation models, and machine learning algorithms.

A distinctive feature of modern models is their ability to account for non-linear dependencies and
complex interrelationships between factors. This ensures greater forecast accuracy compared to traditional
methods.

Yield programming, in turn, involves actively influencing the yield formation process by optimising
agronomic practices. It is based on determining a target yield level and developing a system of measures to
achieve it [8].

An important condition for effective programming is taking into account the farm’s resource potential
and environmental constraints.

The effectiveness of yield forecasting depends to a large extent on the quality and completeness of the
information available. In modern conditions, the information base is formed through the integration of
various data sources: meteorological observations, soil surveys, remote sensing results, field sensor data, and
historical agronomic data [1, 8].

The use of digital platforms allows this data to be consolidated into a single system and utilised to
build predictive models.

Of particular importance is the spatio-temporal analysis of data, which ensures that the dynamics of
changes in crop growing conditions are taken into account.
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