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Y cyuacnomy ceimi suxopucmanmsa yugposux mexrHonoeit ma asmomamusayii y ciibCbKoMy 20Cno0apcmei
cmace 6ce Oinb nowupenum. Ak noxasyroms pezyivmamu niopaxyrxie OOH, do 2050 poky uucenvHicms HaceneHHs
caimy mooice cmanosumu 9,7 minbsapoa, a edice y 2080 poyi docsiene ceoeo nixy 3 kinvkicmio 6 10,4 minvsipoa nrooel,
MOMY 3HAYHO 3pOCmamume nonum Ha nPoOykmu xapyuysans. OOHUM 3 MONCTUBUX pileHb, Wjob 3a008iTbHUMU
OauuL nonum, € po3eUMoK ma aKmusHe 6NnPoSaAOICeH s Yupposux mexnonoziu y meapunnuymso. Cyuacui yugposi
MexXHON02Ii nepemeoprooms MEAPUHHUYMEO, MA HAOAIOMb HOBI Modcaugocmi gpepmepam. OoHicto 3 eanysel, AKa
HaUbibUle KOPUCMYEMbCS ABMOMAMU3AYIEIO € MOYHE MEAPUHHUYMEO.

Toune meapunHuymeo npeocmagisac coooio CilbCbke 20CN00apCma0 iKe BUKOPUCTIOBYE MEXHONO02TT Ol
MOHIMOpuUH2Y i Ynpasninta xXy0oborw 3 epekmusnicmio ma cmitikicmio. Buxopucmosyrouu asmomamusayiio Ha
0asi wmyuHo2o inmenexmy gepmepu MoXCyms 30upamu OaHi npo ce0io Xy0oby, maxi sk iHghopmayis npo cmau
300p08’a Ma Xapuy8amHs 6 pexcumi peanvrHoz2o uacy. Ompumany ingopmayilo 8 nooanrbulomMy MONCHA
BUKOPUCMOBY8amU OJiA NPUUHAMMS 0OIPYHMOBAHUX PilleHb W00 002140y Ma YNPAGIiHHA MEAPUHAMU.

3aeosaxu yugposum mexnonoziam ¢hepmepu Marwmev 3mM02y 800CKOHANIOBAMU MA ONMUMIZYEaAmu
Memoou naznady 3a xyoobor. Hanpuxnao, 3a cmanom 300po8 s ma camonoyymmsm meapun MO*CHA CIEHCUmu
3a 0ONOMO20H OpOHIB, Kamep [ OamuuKie 3 WmyyHUM [HMeNeKMOM, SKIi MOJICYMb CROSIWAMU THOOUHY NPO
Mmoorcnugi npoonemu. Kpim ybo2o, MOJMCHA GUKOPUCMOBYEAMU WINYYHUL THMENEeKM O NPUUHAMMA DIueHb
wooo cmpamezii po3eedents ma 200i6ii MEAPUH, GIOCMENCYIOUU NPOOYKMUBHICIb OKPEMUX MBAPUH.

Moowcnusicms wmyunozo inmenexmy (L) pesontoyionizyeamu mourne meapuHHUYmME0 cmac 0eoaJi
oueguoHiuow. 3acmocysanns pobomie Ha gepmax donomazac noKpawumu eiocmedicenns npodyxkyii. 3a
00nOMO2010  OAMYUKIB, KePOBAHUX — WMYUHUM  [HMENEeKMOM, MOXNCHA KOHMPOMOSAMU CMAH |
Micyesnaxoooicenns (i Hagimv i0enmupixysamu) meaput, woob 3abe3neyumu sSKicmo i 6e3nexky npooykyii, ma
nioguwUmMU CMabibHICMb BUPOULYBAHHS XYOOOU.

Kniouosi cnosa: yughposi mexnonoeii, wimyunuil inmenexkm, moune meapuHHUymeo, asmomamu3ayis,
nioguwents npoOyKMUSHOCMI Meaput, poobomusayis epmu, mexHoI02iuHUL NPoyec, MOOENI08AHHS.

Puc. 7. Jlim. 8.

1. IlocTanoBKa npodJieMu

Ha croroaniniHiii AeHb CBIT HOCTIIHO 3MIHIOETHCS, IIPOMHUCIIOBICTD IaNTY€ETHCS 0 HOBUX YMOB 1 arpapHUi
CEKTOp HE BHHSITOK. 3aCTOCYBaHHS IM(POBUX TEXHOJOTI B arpapHii raiays3i € BKpaldl aKkTyalbHUM THATAHHSIM,
OCKUTBKH Cy4acHUI PO3BUTOK TEXHOJIOTIH Ma€ BIUIMB Ha yci chepr KUTTS, BKITIOYAIOUH CLTHChKE TOCIIONIAPCTRO.

BrpoBamkeHHs aBTOMaTM3alil Ta MITYYHOrO iHTENEKTY MOXE CHPHUATH 3MEHIIEHHIO HETraTHBHOIO
BIUIMBY Ha HaBKOJUINHE cepenoBuiie st ¢epmepiB. HIl-nporpamMu siki aBTOMATH3YIOTh INPOLECH Y
TBapPUHHUIITBI MOXYTbh JIOTIOMOTTH (hepMepaM 3MEHIITUTH CBOIO 3aJIEXKHICTh BiJI BUKOITHOTO NAJTUBA Ta THITHX
pecypciB. ABTOMaTu3alisi MOXe CIIPUATH 3MEHIIEHHIO BUKOPHUCTAHHS BOJM, HAIAalOUM PeaslbHi JaHi L1040
3[I0POB'sl Ta XapuyBaHHS XyJO0H.

TBapHHHHIITBO MOYKE OTPHMATH Oarato repeBar BiJl BAKOPHCTaHHS M(POBHX TEXHOOTIH. B niepiry uepry e
JI0TIOMarae 3MEHILMTH BUTPAaTH Ha OIUIaTy mpatl (epMepiB IUTSIXOM aBTOMATH3aLlil TAKUX 3aBIaHb SIK TOXYBAHHS Ta
JOiHHS. 30KpeMa, HaJaHH! iH(opMarIii Ipo XapuyBaHHS Ta CTaH 310pOB’sl TBAPHH Y PEXMMI peaIbHOTO Yacy I0IoMarae
(hepMepaM MOKPAIUTH CBOIO JIisUTbHICT. OTpuMaHa iH(opMaIlis MoXe JIOTOMOTTH MPUHHATH OOTPyHTOBaHI PillleHHS
II0JI0 JIOTJISITY 32 TBapHHAMMU, IO TPH3BEIE 10 OTPHMAaHHSI 3/J0POBUX 1 BUCOKOTIPOTYKTHBHUX TBAPHH.
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2. AHaJji3 ocTaHHIX J0CHiI:KeHb Ta MyOJikanii

AHani3 iHbOpMAIiitHUX PKEepen TOoKa3ye, IO Ha ChOTOAHINIHIN [eHb IUQPPOBI TEXHOJOTI y
TBapMHHMIITBI MarOTh Oararo mepesar [1]. CydacHi KOMIT FOTepH 3/1aTHI MIPAIOBATH 31 3HAYHUMH MacHBaMu
JaHWX Ta aHaNI3yBaTH iH(opMaIlito HabaraTo mBuame HiX oanHa. Came ToMy, abu MaTH 3MOTY KepyBaTH
TaKMMH TIPOIECAMH TTOCTAE MMUTAHHS B 3aCTOCYBaHHI CY4acHOTO IH(PPOBOro 00IaIHAHHS.

BuxopucTtanag mudpoBUX TEXHOIOTIH Ta INTYYHOTO 1HTENEKTY MPUBAOIIIOE BUSHUX 3 PI3HUX KyTOUKIB
CBITY, B TOMY 4Hcli i Ykpaiau. Cepes yKpaiHChKUX BUSHUX JOCIIKEHHIO aCIIEKTiB ¢ poBoi TpaHchopMartii
rajgy3i TBapMHHHUITBA NPUCBATWIM cBoi pobotu pocmiguuku: K. Bomomyk [2], FO. fpmonenko [3], O.
Bucouyk [4], FO. Jlucenko, O. KpaBuenko (Ta iHmi), siki 3aiiMalOTbcs CTBOPEHHSIM iH(pOpPMAaLiiHUX
TEXHOJIOTIM [y TiATPUMKH TPOLECIB NPUHHATTS pilleHb y CUIBCBKOMY T'OCHOJApPCTBi, PO3POOKOIO
IHTEJIeKTYaJIbHUX CUCTEM YHIPABIIHHS CIIbCHKOTOCIIONAPCHKOI TEXHIKOI Ta BHBYAIOTh BHUKOPHCTAHHS
IITYYHOTO iHTENEKTY JAJs BHpIMICHHS 3aBAaHb Yy Taly3i TBapuHHHLTBA. KpiM TOro, IOCHIIKYIOTH
3aCTOCYBaHHS IITyYHOTO 1IHTENEKTy B  arpoilmKeHepii, 30KpemMa B aBTOMaTH3amii MpOLECiB
CLIBCBKOTOCTIOAaPCHKOTO BUPOOHHIITBA.

3. Mera gociigKeHHs

MeTor0 CTaTTi € aHANITHYHUAN OTJISAJ aKTyallbHOCTI 3aCTOCYBaHHSA ITU(PPOBUX TEXHOIOTIH B Tairys3i
TBapUHHUIITBA, 30CEPEPKCHHS Ha IepeBarax, HelOJiKax 1 CKJIaJHOIIAX 3alpOBa/DKCHHS aBTOMAaTH3allii Ha
CHOTOHILIHIN ACHB.

4. BukJjax OCHOBHOTO MaTepiary

Po3BuTOK MU(PPOBUX TEXHOJOTIH B TBAPHMHHHIITBI PO3MIUPIOE MOXKIIMBOCTI (PepPMEPIB y ITiITPUMII
IHIUBITyaIbHOTO KOHTAKTy 3 TBapHHAMH, OCOOJIMBO B YMOBaX 3pocTarouoi inTeHcubikarii. Jlanuii mpomec
CIPUSIE MMiIBUIICHHIO TIPOJTYKTUBHOCTI OCIIOAaPCTBA, 3MEHIIICHHIO BUTPAT Ha SKCILIyaTallito Ta 3a0e3MeUeHH1
HaJIMHUX Ta TOYHMX JaHUX JJIs1 €()EeKTHMBHOTrO YIpaBiiHHA Ta IulaHyBaHHs [5]. L{udposi TexHomorii
BKJIFOYAIOTh B ce0€ BIPOBAKEHHS IITYYHOIO IHTEIEKTY, pOOOTIB Ta APOHIB B IOCIIOAAPCTBAX.

CianCBKOTOCIIONAPCHK O€3MMiIOTHI JiTalbHI amapaté (IPOHM) CTAlOTh BCE OUIBIN MOMYISPHUM
IHCTPYMEHTOM Ha CUIBCBKOTOCHOJAPCHLKUX (depmax, MIPONOHYIOUYM PI3HOMAaHITHI MOJKJIMBOCTI JIJIA
rmoJiermeHus podotu (epmepiB. BuxopucraHds ApoHIB, OO0JaJHAHMX CHCTEMAMH IITYYHOIO 1HTEJIEKTY,
BKJIFOYAE BIJICTEKEHHS PYXIiB TBAPHH, IiAPaXyHOK YMCEILHOCTI BEJIMKOI poraToi Xyao0u Ta Orjsi IEPUMETPA.
Takum uunoMm, Opatu dhepmepu ITon 1 Jexnan bpennanu (Ipnanmist) BukopuctoByroTh BITJIA 1106 mactu
OBEIb. 3aIyCKaroun Oe3IIOTHHI JIITANbHUN MTPUCTPIA Ha HEBEINKY BHCOTY, Ta 3a JOIOMOI'OK 3BYKOBHX
KOMaHJI, 110 BHJAIOTHCA 3 JUHAMIKA JIITAJLHOTO IPUCTPOIO, HAMPABISIOTH OTapy B 3aJaHOMY HAIIPSIMKY.
JIlpoH-nIacTyX BHKOHY€E (DYHKIIT HE JIMIIIE HAIPABJIEHHS Ta HATJSAAY, alle TAaKOX 3a0e3Ieuye 3aXUcT: BiAraHse
JINCHITh TYYHUM TaBKOTOM 3 HeOa 1 BIACTpaIlye XMKHX MTaxiB. 3aBasKKA BOYIOBAaHOMY TEILIOBI30PY 301 Y1
XIKAK HE 3MOKE HETIOMIYEHO HAOIU3UTHCE 10 oTapu. OTKe, B chepi TBAPUHHHUIITBA MOXKITHBE BUKOPUCTAHHS
IPOHIB JUII OXOPOHHM, BIUIIKYBaHHS JOAeH a00 IHIIMX TBAapUH, a TaKOX UIA JOCTaBKA BETEPUHAPHUX
npemnaparis. HafnmonyaspHilmuMy MOJAEISIMHA IPOHIB, II[0 BUKOPUCTOBYIOTECS B CLIILCEKOMY T'OCITOAAPCTBI, €
SenseFly eBee SQ, PrecisionHawk, Honeycomb AgDrone ta DJI Matrice 100. MaiiOyTHE BUKOPHUCTaHHS
IIPOHIB B arpocexkTopi odilge OyTu ayxe nepcruektuBHUM. 3a mporHosamu Global Market Insights oocsr
PHUHKY arpapHux 0e3minotHukiB 1o 2025 poky nepeBunuth $1 minesapn ta cximage 200 THCSY OLUHHUIL.
INomaneminii pO3BUTOK arpapHUX TEXHOJIOTIH OyIe CTUMY/IIOBATH 3pOCTAHHIO ITOITUTY Ha JIPOHH.

3apa3 HaOyBalOTh MOMYJISIPHOCTI MOJLOTHI CUMYJISTOPH IS MiATOTOBKM MaMOYTHIX ONEPaTOpiB AKI
3MOKYTh KepyBaTH pi3HMMHU Tunamu apoHiB. Kommnanis ForgeFx Simulator 3aiiMaeThcs po3poOKor0 came
TaKUX BIPTYalbHHX CHUMYISTOpiB. OgHMM 13 IXHIX @IPOEKTIB CTala CUMYISAIS CBHHO(DEpPMH, IO
peaini3oBy€eThCS HAa OCHOBI 310paHUX JaHMX i3 peaabHOro cBiTy. Ha expaHi miaHieTa uu 0e3MocepeIHbO Ha
qucmiei VR-okymsapiB (BIpTyallbHOI TapHITYpH) BigoOpakaeThbes iH(opMalis mpo Te, [0 Baliii 0a3i uu
IMITYYHOMY I1HTEJIEKTY BIJOMO Ipo 00’eKT y moiai 3o0py. Lle moke Oyt iH(pOpMALis Mpo 3aXBOPHOBAHHS
TBApHUHU, OCHOBAHA Ha aHami3l il 30BHIIIHBEOIO BHIVISAY, a00 MPOCTO HOMEP TelehOHY HAHOIMKIOro
BeTeprHapa. JIONMOBHEHY pEaIbHICTE MOXKHA BHKOPHUCTOBYBATH JUIS JUCTAHIINHOI (OPMH OCBITH,
KBAIi(hIKOBAHOI JJOITOMOTH CIIEL[1aJIICTIB, BAKOPUCTAHHS IHCTPYKIIH 111 poOOTH 3 00JIaJHAHHAM Y IOJI1 30DY.
OpHak JUIs CTBOPEHHS TaKoi JOMOBHEHOI pealibHOCTI MOTPiOHI 3yCHILIS HE OJHOrO JECATKA CIELIaIiCTIB Ta
BEJIMKA KUIBKICTh IOMEPEIHHO BUKOHAHOI POOOTH.

Ha ykpalHCBKMX TepeHax HHMHI PEali3YeThCA MPOEKT BHKOPHCTAHHS INTYYHOIO IHTEJIEKTY B Tamysi
ceuHapcTBa. Kommanis Intelligent farm B.V., mo nie Ha mignpueMcrBi «TepHONUIBCHKAM OEKOH» IUIAHYE
BITPOBA/KEHHS MEPEKi, sika BKiodatume 130 Bimeokamep, CIIpSIMOBAHHUX Ha 3aCTOCYBAHHS IITYYHOTO 1HTCIICKTY.
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3arajgoM I CHCTEMa JO3BOJIUThL 1MEHTHU(hIKYBATH 1 BIJCTEKYBATH TBAPHH, IMPOBOIUTH OE3IIECUYHE 3BAKYBAHHS,
BHSIBJISITH XBOPHX OCOOMH, IIABUIYBAaTH €(hEKTUBHICTH KOPMIB T4 OLIHIOBATH IIPOAYKTUBHICTE MpaLll IIEPCOHATY.

ForgeFx Simulations criemiani3yerses Ha po3po0IIi BIPTYAIILHUX CUMYJISITOPIB, CEPE SIKUX € 1 IIPOEKT,
NpUCBAYEHNI MonemoBanHi0 cBuHOMepMmH (Puc. 1). Po3poOHHKN BIAMIYAIOTh, IO LT CUMYJISLIS IPU3BOAUTH
10 3HAYHOI'O IOBEPHEHHS 1HBECTHIIIHM, OCKUILKA BOHA CIIPUSC IABUINEHHIO MPOAYKTUBHOCTI IIPAL[iBHUKIB.
Bukopucragas Mozaelle poOOUYMX MICIb TO3BOJIAC 3MIMCHIOBATH HAaBYAaHHS Ta TECTYBAHHS IIPOLEAYP, IO
0a3yI0ThCA Ha peaJbHUX acIleKTax pooot hepMu. BakimMBo BiA3HAYNTH, 110 BECH IIEH ITPOLIEC BIIOYBaECTHCS
y 0e31eYHOMY BipTYaIbHOMY CEPEIOBHIII, JIE IOMHIIKH CTAIOTh MOXKITUBICTIO JUISl HABYAHHS, YHUKAIOYH TAKUM
YHHOM BUTPAT Ha BI/IHpaBJ'IepOI_IiHHI/IX IIOMMJIOK.

ark
@ mark all pigs
to faliout pen

Puc. 1. Cumynauin ceunoghepmu xomnanii ForgeFx Simulations

Bukopucranus 1iudpoBUX TEXHOJIOTIH Y Tajly3l MOJOYHOIO CKOTAapCTBA TAKOXK JT03BOJISIE 3MEHIIUTH
TpyxoBi BATpatd Ha BUpoOHHITBO 100 XKr Moioka 1m0 1 JIFOA.-TOA., IO B CBOIO 4YEpry MIPU3BOAUTH 10
IocsArHeHHs piBHA peHTabensHocTi 40% [6]. ABTOMATH3al1is roAiBII, JOTHHS a00 K BiJICTE)KEHHS TBapHH Ja€
3MOTy (pepMepaMm MiABUIINTH €(DEKTUBHICTH CBOEI JISNIBHOCTI Ta 3HAYHO 3MEHIINUTH BUTPATH HAa POOOYY CHITY.
B manmii yac Ha pHMHKY IIpPEACTaBICHI PI3HOMAHITHI aBTOMATH30BaHI CHUCTEMH TONIBIII BEJIMKOI poraroi
XyIoOH, IO BIAPIZHAIOTHCS 3a IIPU3HAYEHHSIM, PIBHEM aBTOMATH3aIlll Ta TEXHIYHOIO CKIIAJHICTIO. 3arajiom
MOKHa CUCTEMAaTU3yBaTH POOOTH30BaHI CHCTEMU roJliBIi TakuM yuHOM (Puc. 2).
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Puc. 2. Pobomusosana cucmema 200i6.i

Onniclo 3 aBTOMATH30BaHHUX cHcTeM rogiBdi € cucrema MixFeeder (Puc. 3) ocHamieHa
6e3npotoBuM iHTerpoBanuM ynpabiiaHsM (WIC). IlpusHadeHHs JaHOT CHUCTEMH € TOJIBIS KOpiB
CBIKOMIPUTOTOBJCHUM, TOYHO J030BAaHUM PaI[ioOHOM 24 TOJMHH Ha J100Y.

MixFeeder 3 WIC xapakrepu3yeTbcsi BUCOKOSIKICHUIMH KOPMOBHUMH CYMIIlIaMHd 3 BHUKOPHUCTaHHSIM
CTaIlIOHAPHUX 3MIIIyBa4iB, TOYHUM IPYITOBAM TOJYBAaHHSM 13 KOHKPETHUMH BUMOTaMH, BUCOKOIPOTYKTHBHUMH
Ta 3[0POBHMH KODOBAMH, THYYKHM pobounM cepenoBHUIleM Ta ePEKTUBHUMHU TIPOIECAMH, MPOCTHM Ta
e(peKTUBHUM YIIpaBIIiHHAM KOpMaMH, sike HeoOXiHe Gpepmepam. Best lH(l)OpMaI_Il}I Bl,[[06pa>Ka€TLC$I Oe3nocepeHbO
Ha JIMCIDIET Ta 32 IOTIOMOTO0 OHOBJICHHS CTaTyCy Ha CMapT(OHi «pO3yMHI» Ta ONTUMAITbHI MAPIIPYTH TO/TYBaHHS.

HezanexxHo Binl ckiiagy TBapUHHOTO CKOTY (116 BUCOKOIIPOJIYKTHBHI KOPOBH, HEJIAKTYIOYi KOPOBH,
TensaTa 4 Oukn), mporpamue 3adesnedeHHs MixFeeder WIC nae MOXIIMBiCTh HaJaTOBYBaTH CKIIa 1 00CATH
KOPMIB JIJTs1 KOXKHOI TPYIH TBAPWH, a TAKOXK 3pyYHO IJIaHYBaTH 1X Moady 3 komm'rotepa. Lle 3abe3neuye TouHO
30ajaHCOBaHEe XapuyBaHHS Ui KOXXKHOI Ipynu TBapuH. YITKO BHUMIPSHI pallioHH, SKi TOHAIOThCS 3
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PETYISIPHICTIO TPOTATOM 00U CIPUSIOTH aKTHBHOCTI TBAPUH 1 JOMOMArarTh iM OTPUMYBAaTH MaKCHUMaJbHY
KOPHCTH 3 KopMiB. Lle mosininye 3araapHui CTaH 3I0pOB'Sl KOPIiB, 3MEHIITY€e MOTPEOY y JIIKyBaHHI, IiABHIIYE
MOJIOYHY MTPOAYKTHBHICTH 1 TIOKPAIIY€E SIKICTh MOJIOKA.

Hagite mpum aBTOMaTH30BaHOMY TpoIleci B KOpiBHUKY mporpamue 3adesnedeHHs WIC (moctymHe
yepe3 1K, cencopnwmii ekpan abo cmapTdoH) 3abe3mnedye KOpHCTyBada MOCTIHHUM OHOBIIEHHSIM CTaTyCy
MOTiH, He3aJIeXKHO Bif iX Micus nepeOyBaHHS.

ABTOMaTH30BaHI CHCTEMH JIOTHHS BBOKAIOTHCS OHUM 13 HAHOUTBII 3HAYYIIMX TEXHOJOTTYHNX JTOCSTHEHB
Y MOJIOUHIH POMHCIIOBOCTI Yepe3 IXHIO 31aTHICTh 3HIKYBATH HETATUBHUH BILTUB JIFOJICBKOTO (PaKTOPa, TAKOTO SIK
TIOMUIJIKHM TIJT 9ac JOIHHA Ta MiKpoOionoriune 3a0pyaHEeHHs, Ha SKICTh OTpuMaHoro momoka. Ilepmri cucremu
ABTOMAaTH30BAaHOTO JOIHHA BHHUKIN B Himepmanmax y 1992 pori. IlocTymoBo aBTOMaTH30BaHi CHCTEMH JTOTHHS
CTaJIM 3aTraJTLHOMPUIHSTOIO TEXHOJIOTIE0 Ta CTAHIAPTHOIO MPAKTUKOIO B TATy3i JOTHHSL.

Puc 3. Aemomamus3zoeana cucmema zooysanus Mix Feed

Ha cporojHiiHii 1eHb aBTOMATH3AIlisl BKIIFOYAE B Ce0€ HABITh KOHTPOJIb BXOJIY Ta BUXOAY KOPIB, 110
JTO3BOIISIE€ 3MEHIIIUTH TTOTPedy y poOoUill chili, Cripusie 301TBIIIEHHIO HAI01B, YACTOTH JOTHHS, SKOCTI MOJIOKa
Ta 3araJbHOTO OJIATOIIONYYYsI TBAPHH.

Po3poOka aBTOMAaTH30BaHMX OUTFHHX 3aliB TIOB’s3aHA 3 TPOOJIEMOI) MAacoBOTO MOiHHS IIHHUX KOPIB.
HaiinommpeHimiM THIOM cTaTHIHOI KOHDIrypartii € mapanebHIX ToUThHIUHN 3a11 (Puc. 4a), sKuii TO3BOIISIE BiIKPHUTHIA
BXiJI Ta BUXiJ TRApHH Ha IUIAT(OpMYy, IO ITIXOAUTH IS TUTHHUX KOPIB Ta BEMUKUX Mopia. OCHOBHOIO TIEpeBaror
poTamiitaix goinpHNX 3amiB (Prc. 40) € mmatdopma sika 00epTaeThesl, M0 JO3BOJISIE MPAIliBHUKAM OOMEKHUTH XOAB0Y,
3MEHIIHTH BiJICTaHb PyXY KOPIB Ta 3a0€3ME€UNTH BUCOKY ITPOITYCKHY 3aTHICTb 1 IIIBUIIKHI BXiJT TBApHH.

- 3 - e

- 1 U P | |
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Puc. 4. Tunu ooinvnux 3anis: a — napanenvnuuii ooinonuit 3a1 Midiline, Delaval, Illgeyin;
0 — pomauygiiina ooinvna 3ana HBR, Delaval, Illeeyin

Ha croroaniniHiii eHb iCHYIOTh 3 OCHOBHI THITH aBTOMAaTH30BaHUX JIOTJIBHUX YCTAHOBOK: TPOMHCIIOBI
poOOTH30BaHI JOiIbHI YCTAHOBKH, IHTETPOBAHI JIOiJbHI YCTAHOBKH Ta aBTOMATH4HI poTopHi cuctemu. Lli
CHUCTEMU JIAI0Th 3MOTY aBTOMATHU3yBaTH KOXKHHH €Tall caMoro Mpoliecy JOTHHS i KepyBaHHS TBapUHAMH, a
TaKOX TPU3BOJATH IO CKOPOYEHHS TPYAOBUTpPAT Ha (pepMi NUISXOM BHUKOPUCTAHHS POOOTH30BAaHOI PYKU
(Puc. 5), o npueaHye Ta BiJ’€HYE JOTIBHI CTaKaHH 0 BUMEHI 0€3 BTpYYaHHs JIIOHHH.

[IpoTe BHCOKI BUTpATH HA 3aKYIIBIIO IMIIOPTHUX POOOTIB (BUCOKI MPOICHTHI CTABKU 3a KPEIUTAMU,
TPHUBAJIHI TEPMiH OKYITHOCTI B ralTy31 MOJIOYHOTO TBAPHHHUIITBA) BiIOOPaYKAIOTHCS HA BUCOKHX BUTpAaTax Mpu
BIIPOBDKEHHI cucteM aoiHHA [7]. lle mpu3BoguTh N0 30UIBIICHHS 3arajbHUX BUTPAT HA BUPOOHHUIITBO
MOJIOYHOT TMPOAYKIII Ta HE 3aBXIU KOMIIGHCYETBhCS 3MCHIICHHSM BUTpaT Ha 3apoOiTHY IJiaty depes
3MEHILIEHHSI KIJIBKOCTI IpaliBHUKIB. ABTOMAaTH30BaHi CUCTEMH pOOOTIB HE MOXKYTh €()EKTHUBHO MPALIOBATH 3
"HeCTaHAapPTHUMH'" KOPOBAaMH, BOHH HE MOXYTb OOCIYrOBYBaTH KODPIB Y SIKMX 3a[JHI COCKH IIy’Ke OJIHM3BKO
OJIMH JI0 OJTHOTO, TAKOK YCKJIaJHEHUMH Ul HUX € KOPOBHU 3 BUM'SIM HU3bKO1 BUCOTH, 110 CTaHOBUTH Bix 10%
1o 20% Bix 3arabHOI KUTEKOCTI TBapHH.
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Puc. 5. Pobomuszosana pyka onsa 0oinHA

EdexTuBHICTh TOAIBII TBapuMH 3HAYHOIO MIPOIO 3aJEXKHUTh BiA BHUpPIIEHHS HPOOIEMH PO3MIONLTY
KopMiB. Bix 25 no 35% Bcix BuTpar mpati Ha BUpOOHUIITBO MOJIOKa 200 M'Aca BUTPAva€ThCs Ha Lel IpoLec.
TakuM YHHOM, BIOCKOHAJICHHS TEXHOJOTIi TOJMIBII BWU3HAYEHO K OAHE 3 KIIOYOBHX 3aBJaHb IS
CIIBCHKOTOCTIONAPCHKUX TiIIPHUEMCTB.

Bimomo, 1m0 BUCOKONPOAYKTUBHA KOPOBA SIKa Ma€ XHBY Bary 650 Kr mmif yac MmiKy JIakTalii Moxxe
CHOXHBATHU B CEPETHHOMY JI0 25 KT CyX01 pe4OBUHH KOpMY Ta BUpoOisiT 38-40 1 MOJIOKa MPH IIOTOJMHHOMY
migropranHi kopMy. OCHOBHI TmepeBar BHUKOPHCTaHHA pPOOOTHM30BAHUX IIiJIPiBHIOBAYIB-MIATOpTaUiB
BKITIOYAIOTh!

1. 301bIICHHS MPOAYKTUBHOCTI Yepe3 CTUMYIIIOBaHHSI MOiJaHHS KOPMIB.

2. 3MeHILeHHsI BUTPAT KOPMiB P 3r0I0BYBaHHI B cepelHbOMY Ha 75%.

3. [ligBuIIEeHHS aKTUBHOCTI KOPIB.

4. 3abe3neyeHHs] PiIBHOMIPHOCTI SIKOCTI KOPMY IiJ 4ac 3r0JI0BYBaHHS.

5. 3HIKEHHS TPYIOMICTKOCTI MPOLECY TOAiBII.

OpHuM i3 Halie(eKTUBHILIMX PilIeHb AJIs i€l TEXHOJIOTIYHO] 3a/1a4i € BAKOPUCTAHHS aBCTPiIICEKOTO
pobota mixropraya Butler Gold (Puc. 6) 3 3anaTeHTOBaHNM CIIipalbHIM IIHCKOM.

yl

Puc. 6. Pobom niozopmau Butler Gold

Janwuit poOoT, MmijJ yac mpolecy MArOpTaHHs, He THCHE Ha KOPM SIK i€ 3a3BHuail BiJ0OyBa€ThCS MPH
KJIACHYHOMY HIiAropTaHHi. 3aMiCTh IOTO BiJ0YBA€ETHCS MPOIIEC 3MIITYBAaHHS COPTOBAHOIO Ta MEPECYIIICHOTO
KOPMY 31 CBKHM, III0 3YMOBJIIO€ 30UIBIICHHS CIIOXKHBAHHS CYX0i PEYOBHMHU KOpMY IpuHaimui Ha 1 kr. Le
MPU3BOJIUTH JI0 JIOJaTKOBOrO JOTHHS MOJIOKA BiJi KOPOBH B po3mipi 1-1,6 mitpa momeHHo. Jlas BUKOHAHHS
MiArOPTaHHS BUKOPHCTOBYETHCS TPAHCIIOPTHUH ITHEK, SIKUH TI0[a€ KOPM Ha KOPMOBHUH CTiJl Y PO3MYIIIEHOMY
BUIJISA/I, TOCTIHHO TMEpeMilnyioud Horo i He 3amumiaroun ciigiB. Butler Gold moxke 3miticHioBatu jgo 30
CaMOCTIHHUX BHUi3]1iB MIOJHS, 110 3a0e3neuye obcayroByBaHHs 10 800 KopiB.

B nanuii yac MOHATTS BNPOBA/PKEHHS BUHAXITHUIBKUX aBTOMATH30BAHUX PIllICHb y TBAPUHHHIITBI
BiJJOMe SIK pOo3yMHa, abo X iHTenekryanbHa ¢epma (Smart Farm). BukopucroByoun nepemoBi TEXHOIOTI],
Taki K MaKCUMaJbHa aBTOMaTu3awis Ta podoTusauis, Smart Farm nagae gpepmepam HeoOXiaHI iHCTpyMEHTH
Ta BIUTHMB IS ITiIBUIICHHS MPOTYKTUBHOCTI BUPOOHMIITBA, a TAKOX 3a0e3Iedye Kpally sSKiCTh POIYKIIii.

Smart Farm — ne KoOMIUIeKCHa OCHOBa JUIsl €(EeKTHBHOIO YIPABIiHHA BHPOOHHUITBOM SKa
CKJIaJaeThCs 3 8§ OKPEMHUX YaCTHH B3a€EMOIOB’ SI3aHOTO TeXHoJoriuHoro ukiy (Puc. 7), a came:
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1. EdextuBHe ympaBmiHHA cTagoM, IO Oa3yeTbcs HAa BUKOPUCTaHHI iH(oOpMamiiHUX CcUCTEM
MIATPUMKH TPUHHSTTS pillieHb Ta HaJa€ MOXIIUBICTh BiACTEXYBaTH MOKA3HUKU TOLYBaHHs, AOTHHA Ta
BiJITBOPEHHS TBAPUH B PEATbHOMY Haci.

2. Y AO0CKOHAJIEHHS] yYMOB YTPUMaHHS TBAPHH, BKIFOUAI0YH Oy [IBHUIITBO CY9aCHUX MPUMIIIEHB JJIS HUIX.

3. OnTrMizaliist OBl TBAPUH 3a JOIMOMOIO0 CICIiaJbHUX IPOTrPpaM I CKJIaJaHHs 30a1aHCOBaHUX
paIlioHiB Ta aBTOMATH30BaHOI po37avi KOPMIB.

4. ABTomMaTH3aIlis Ta poOOTH3AIliS OCHOBHUX TEXHOJIOTIYHUX MPOIIECIB I 3MEHIIICHHS BUPOOHIIHX
BHTpAT Ta 30UIBIIIEHHS TPUOYTKOBOCTI.

5. lligBumieHHS SKOCTI TPOAYKINi 3a JIOTIOMOTOI0 TEPEIOBUX TEXHOJOTIH, mo 3abe3nedyroTh
KOHKYPEHTHICTh Ha PUHKY Ta Kpallli I[iH! 3aKyITiBelb.

6. Jlornsn 3a cTaHOM 370pOB’Sl TBAPHH Yepe3 CTBOPEHHS KOM(POPTHUX YMOB YTPUMAaHHS, KOHTPOJIb
MIKpOKJIIMaTy Ta CBOEYaCHUH BETCPUHAPHUIN OIS,

7. ExonoriuHo 06e3neyHe BUPOOHUITBO, BKIIOYAIOUN BUIAIICHHS Ta IepepoOKy OpraHiyHUX BiIXOMiB
JUTS IOKPAILCHHS Tiri€HN YTPUMAaHHS TBapHH Ta 3HW)KEHHS BMICTY aMiaKy i a30TUCTHX ras3iB.

8. InTerpauiss BUpOOHMYMX MPOILECIB 3 ypaxyBaHHSIM OCOOJMBOCTEH BHUPOOHHUIITBA Ta HAIMPIMY
MPOAYKTHUBHOCTI.

Cucremna iHTer pauin

BUpOGHNUNX Npouecis
Asromatusauia i poboruzauia

supobHuyTBa

EdextusHe ynpasnivHa
cragom

Smart farm
MNiaeuwennn akocri ("pozymua, lNokpalseHnsa ymos
NpoayKLil IHTeNneKTyansHa YTPUMAHHA TBAPUH
depma”)

Typborta npo 3gopos’s
TBapvH

OnTtumansHa roaisna

Exonoriyso Gesneune

BUPOOHULTEO

Puc. 7. Innosauinina konuenyia Smart Farm

Konmenmist Smart Farm B YkpaiHi BBa)KaeThCsi MEPCIEKTUBHOIO JUII PO3BUTKY TBapUHHHIITBA,
OCKIJIbKH BOHA CIIPUSIE MOJIETIIIEHHIO po0oTH (hepMepiB, BpaxoBye NoTpeOu Ta (hi310JI0Ti0 TBAPUH, TOKPALILYE
KOHTPOJIb Ta YHPaBIiHHS BHPOOHHIITBOM, IO B Pe3yibTaTi MPU3BOJUTH 10 OTPUMAHHS BHCOKOSIKICHOI
MPOAYKIii. 3 METO YCHIIIHOI IMIUIEMEHTaIlii i€l KOHIENIl HeOOXiTHUM € 3aJy4YeHHs HiATPUMKHU BiJ
JIEpKaBH JJIsi CTBOPEHHST HOBUX CLIBCBKOTOCHOJAPCHKHX TOCHOJAPCTB 3 BUKOPWUCTAHHSIM 1HHOBAI[IHHHUX
TEXHOJIOTIH, PEKOHCTPYKIis ICHYIOUMX CIOPYZA, TPOBEACHHS CeNeKIiitHOI poOOTH Ui CTBOPEHHS
BHCOKOTIPOIYKTUBHUX TOPiJ, IMiATOTOBKA KBaNi(piKOBAaHWX CIEIIANICTIB A pOOOTH 3 IHHOBAIIMHUMHU
CHCTEMaMH Ta IIPOBEIECHHs HAYKOBHX JIOCIIIXKEHb 3 METOIO BUSBJICHHS HOBUX IHHOBAaLlIHHUX PIIICHb.

OcTtaHHI TOCATHEHHS! B MOHITOPUHIY 3/I0POB'S TBAPHH 3a JOINOMOTOIO0 LITYYHOTO iHTENEKTY AAI0Th
(depMepaM pO3LIMPEHI MOXKJIMBOCTI BYaCHO BHSABISITH INEPLIi O3HAKH 3aXBOPIOBaHb Ta TPaBM 1 IIBUAKO
pearyBaTH Ha HUX e(eKTUBHHUM criocoboM. Lle crpusie 3HaYHOMY 3HMKCHHIO BUKOPUCTAHHS aHTHOIOTHKIB,
IHIIMX JTIKAPCHKUX 3ac00iB 1 MOKpAIIEHHIO 0JIaronoiIyy4s TBapuH. 3aCTOCYBAaHHS IITYYHOTO 1HTEJIEKTY AJIS
MOHITOPHHTY TaKOX A€ MOXJIUBICTh PO3YMITH IIOBEAIHKY TBapHH, 3317151 BYACHOT'O BUSIBJICHHS Ta PO3B’SI3KY
MOJJIMBUX TIPOOJIEM IIIE JIO TOTO, SIK BOHH CTaHYTh CEPHO3HUMH.

Binbm Toro, BUKOPUCTAHHS IITYYHOTO 1HTENEKTY JUISI MOHITOPWUHTY CTaHY 3JIOPOB'S TBApHH MOXKE
CHPHUATH ONTHUMI3alil BUPOOHUYUX MpoIeciB (pepMepchbKOro TOCIONApCTBA 1 3MEHINEHHIO HETaTHBHOTO
BIIMBY Ha HaBKOJHIIHE cepenoBuine [4]. [Togaua akTyanbHOi iH(OpMAILIi PO 3M0POB'st Ta Oaromoydys
TBapHH JIO3BOJISIE (epMepaM BH3HA4YaTH 00NacTi HeeEeKTUBHOCTI Ta BHOCHTH KOPEKTHBH Y CBOT METOJH
BUPOOHUIITBA 3 METOIO CKOPOUEHHS BTPAT Ta BUKHIIB.

HesBakaroum Ha icHyIO4YI OOMEKEHHS Yy TEXHOJIOTiSX Ta 1HQPACTPyKTypi, TBapUHHHUIbKA
MPOMHCIIOBICTh TOBUHHA aKTHBHO BIPOBA/DKYBATH HOBY TEXHOJIOTIYHY peBoolio. KpiMm Toro, imxkeHepHa
CHUIBHOTA TMOBHMHHA OYTH OpI€HTOBaHA Ha 3pO3YMiHHA MOTPEO TOYHOrO TBAPWHHMLTBA UIS MOJAJIBIIOTO
YIOCKOHAJIEHHSI IPUCTPOIB Ta IHCTPYMEHTIB [UIsl 01161 €()eKTUBHOTO BUKOPUCTAHHS IX B peaIbHUX YMOBaX.

5. BucHoBKH
Huni TexHOJI0Tii MOHITOPUHTY 37I0pOB’S TBAPHH, iX TOYBaHHS, JOTHHS Ta PO3BEIEHHS 32 JOIIOMOTOI0
MUQPPOBUX TEXHOJOTIH TUTHKH MOYMHAIOTH BUBYATUCH, Ta MAIOTh BelNH4Ye3HHU moTeHIian. OCKiIbKA BOHH
IIPO/IOBXXYIOTh PO3BUBAaTHCh Ta BIIPOBAIKYBaTHUCh, yCl IEpeBaru iX 3aCTOCYBaHHS IPEICTABIIOTHCS ML
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o3HaHOMJICHHSI (epMepaM, 10 MpU3BeAe A0 OiIbII CTIHKMX Ta eeKTHBHUX METOHAIB BUpoOHHUNTBA. [Ipn
HAJI)KHOMY BKJIJCHHI 1HBECTULIM B JaHI TEXHONOTIl, sSIKi KEpYIOTbCS IUITYYHHM IHTEJIEKTOM, TOYHE
TBapUHHHIITBO Mae 0araToo0irtoue MaitoyTHE.

Hagsite npu icHyBaHH1 OiIble HIK 45 THCSY PEepMEPCHKUX rocnoaapcTs B Ykpaiui, juie 10% 3 Hux
BITPOBAUKYIOTh Cy4YacHI TEXHOJIOTII B CBOIO I'OCIOAAPCHKY MIsIBHICTE. BHCOKI BUTpaTH HA TEXHIYI 3aCO0M €
OCHOBHOIO IIEPEIIKO/I0I0 I IOBHOI aBToMaTH3allii TBapuuuuiraa. 11106 dhepMepn MOTIH BUKOPUCTOBYBATH
IFO TEXHOJIOT1I0, BOHA OBUHHA KOIITYBAaTH MEHIIIE, HIK OIlIaTa IIpalll, 3a0IaHKYI0Yn poOOUYHii Yac 1 KOIITH,
1 Mard TakKy BapTIiCTh, SKa JO3BOJHUTHL OKYIIMTHA IHBECTHII B HNPUHHATHMUNA mepiox dacy. llle omaum
CTPUMYHOUYNM (haKTOPOM € HecTada GaxiBIiB, IKI MAIOTh BIAITOBIIHI 3HAHHS T4 HABUYKH 33151 BIIPOBAHKEHHS
muppoBux texHosorik. 11lo0 peamizyBatu mian mudpoBoi TpaHcdopmallii, HEOOXIJTHO 3IYUYUTH BEIUKY
KIJIBKICTD CIIELIaIiCTIB 13 MAUIMHHOIO HaBYaHHS, POOOTOTEXHIKM Ta BEIHUKHUX AAHHUX. 3 SIBUTLCS MOTpeda
3aKyYIIiBIIi JIOPOTroro MUGpPOBOro o0JIagHAHHS, Ta Yy 00pOoOIl BeIHMYE3HUX OOCATIB JaHHX, IO MPHU3BEAC JIO
3HAYHOTO 30UIBIICHHS €HEPreTUYHUX BUTPAT.
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APPLICATION OF DIGITAL TECHNOLOGIES IN THE FIELD OF ANIMAL HUSBANDRY

In the modern world, the use of digital technologies and automation in agriculture is becoming increasingly
widespread. According to the United Nations, by 2050 the world's population may reach 9.7 billion, and in 2080 it
will peak at 10.4 billion people, so the demand for food will grow significantly. One of the possible solutions to meet
this demand is the development and active implementation of digital technologies in animal husbandry. Modern
digital technologies are transforming the industry and providing new opportunities for farmers to increase
efficiency and productivity while minimizing their environmental impact. These technologies are also used to
optimize farmers' work. One of the industries that benefits most from automation is precision animal husbandry.

Precision animal husbandry is agriculture that uses technology to monitor and manage livestock with
efficiency and sustainability. Using artificial intelligence-based automation, farmers can collect data about
their livestock, such as health and nutritional information, in real time. This data can then be used to make
informed decisions about animal care and management.

Thanks to digital technology, farmers can improve and optimize their livestock management practices.
For example, the health and well-being of animals can be monitored using drones, cameras, and Al sensors
that can alert humans to potential problems. In addition, artificial intelligence can be used to make decisions
about breeding and feeding strategies by tracking the performance of individual animals.

Digital technologies are also being introduced to improve the efficiency of the farm itself. The use of
Al-enabled robots can automate certain tasks, such as milking and feeding, allowing farmers to focus on other
activities. The use of resources such as water and energy can also be optimized with Al, which can help
mitigate the environmental impact of agriculture.

Finally, the use of robots on farms helps to improve product traceability. Al-driven sensors can
monitor the condition and location (and even identify) of animals to ensure product quality and safety, and
increase the sustainability of livestock production.

Key words: digital technologies, artificial intelligence, precision animal husbandry, automation,
increasing animal productivity, farm robotization.

Pic. 7. Ref. 8.

BI/IOMOCTI IIPO ABTOPIB

Couona Onena BacuitiBHa — KaHAWIAT TEXHIYHUX HAYK, JOIEHT Kadeapu OXOPOHH Mpalli Ta 010TeXHIYHUX
CHCTEM Yy TBapWHHHITBI BiHHHIIBKOTO HalioOHAJIBHOTO arpapHoro yHiBepcureTy (Byn. CoHsiuHa, 3, M.
Binnurs, Ykpaina, 21008, e-mail: solona_o_v@ukr.net, https://orcid.org/ 0000-0002-4596-0449).
CropomHa Oxcana IBaniBHa — KaHIUJIAT CLITECHKOTOCTIONIAPCHKUX HAYK, JIOLEHT Kad)epy TEXHOJIOTiT BUPOOHHIITBA,
NepepOOKH MPOYKIIIT TBAPUHHMIITBA Ta TOiBII BIHHUIILKOTO HAIIOHAIILHOIO arpapHoro yHieepcuteTy (ByJ1. CoHsUHa,
3, m. Binnms, Yipaina, 21008, e-mail: oksanas7777@rambler.ru, https://orcid.org/ 0000-0003-1332-5579).
Oropoaniuyk Tanuna MuxaiiliBHa — KaHIUIAT CUIHCHKOTOCTIONAPCHKUX HAYK, JIONEHT Kadempy TeXHOJOri
BUPOOHUIITBA, TIePePOOKH MPOIYKIIii TBAPUHHKIITBA Ta TO/iBII BIHHHIIBKOIO HAIIOHATIHOIO arpapHOro YHIBEpCHTETY (BYIL
Constuna, 3, M. Birrms, Yipaina, 21008, e-mail: ohorodnichukhalina@gmail.com, https://orcid.org/0000-0002-9008-4927).

Olena Solona — Candidate of Technical Sciences, Associate Professor of the Department of Labor Protection
and Biotechnical Systems in Animal Production of Vinnytsia National Agrarian University (St. Soniachna, 3,
Vinnytsia, Ukraine, 21008, e-mail: solona_o_v@ukr.net, https://orcid.org/ 0000-0002-4596-0449).

Oksana Skoromna — Candidate of Agricultural Sciences, Associate Professor of the Department of Technology
of Production and Processing of Livestock Products of Vinnytsia National Agrarian University (St. Soniachna,
3, Vinnytsia, Ukraine, 21008, e-mail: oksanas7777@rambler.ru, https://orcid.org/ 0000-0003-1332-5579).
Haluna Ohorodnichuk— Candidate of Agricultural Sciences, Associate Professor of the Department of
Technology of Production and Processing of Livestock Products of Vinnytsia National Agrarian University
(St. Soniachna, 3, Vinnytsia, Ukraine, 21008, e-mail: ohorodnichukhalina@gmail.com, https://orcid.org/
0000-0002-9008-4927).

50


mailto:solona_o_v@ukr.net
mailto:oksanas7777@rambler.ru
mailto:ohorodnichukhalina@gmail.com
mailto:solona_o_v@ukr.net
mailto:oksanas7777@rambler.ru
mailto:ohorodnichukhalina@gmail.com

