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BCTYII

Axmyanenicme TeMu KBami(ikamiifHoi poOOTM MOB’s3aHAa 31 3MIHAMH B
1H(popMaTu3auii arpapHOro BUpOOHMIITBA, sIK1 BIAOYBAIOTHCS M1 BIUIMBOM MOTYYKHUX
TpaHcPOpMaLIIfHUX MPOLECIB, BUKIMKAHUX PO3rOPTAHHAM TEXHOIOTTH [HaycTpii 4.0.
Arpapha rainy3b Ma€ 3HaYHHIA TOTEHIIAN 1 MOTPe0y€e HOBITHIX HU(POBUX TEXHOJIOTIH,
paliOHATBHUX E€KOHOMIYHMX  MIAXOMAIB, BCEOIYHOI 1H(POpMALiHOI MIATPUMKH, a
MUATaHHS aBTOMaTH3aili 0OPOOKK i aHATITUKU BETUKUX OOCSTIB JAHUX € FOJIOBHUM
TPeHAOM (OPMYBAHHS SIKICHO HOBOTO PIBHS YIPABJIIHHS arpapHUM BUPOOHMIITBOM,
OCOOJIMBO B Traiy3l POCIMHHMITBA. [IATaHHAM TPOMUCIOBOT aBTOMATH3aIlii
NIIPAEMCTB MPUIUIAIACS 3HAYHA yBara MPOTATOM TPUBAJIOrO 4Yacy. ArpapHe
BAPOOHUITBO Ma€ OKpeMmy cnenu@iky, HEPEryJbOBaHI YMOBU PH3MKIB Ta
AMOBIPHICHAX  MOKa3HWUKIB. (OcCOOMMBOCTI  BIOPOBA/UKEHHS  CUCTEM  TOYHOTO
3emisiepoOCcTBa BHUCBITIIEHI B pobGotax I[lmanta P., Mxbperni A., I'opHyHra A.,
Becrdonna JI., crarrsx Hikonuyka €., Mapennua M., Mopo3 C., Hyxnoi C.,
VY1kina FO. Ta 1H. OfgHak, NMUTaHHS KOMILIEKCHOT aBTOMATW3alii BCIX BUPOOHHYMX
NPOLECIB HA €IUHIN yNPaBIsAOUld CUCTEMI Y POCTUHHMIITBI PO3KPUTE HEAOCTATHRO,
Opy 1pOMY BHOIp BIANMOBIAHMX 1HQOPMALIAHUX CUCTEM 1 TEXHOJOTIH MOTpedye
KBaJT1(PIKOBAHOTO aHATI3Y, MIATOTOBKH BIAMOBIIHUX YMOB 1 MATPAMKH.

36’a30x pobomu 3 Haykosumu npospamamu, memamu. PoOoTa BIANOBIIAE
JOCIIKEHHSIM B MEXKaxX HAyKOBO-JIOCHIIHOI 1HIMIATUBHOI TeMu «OpraHizamiifHo-
METOJIOJIOTIYHI ACMEKTH BIPOBALKEHHS 1H(OPMALIHHO-KOMYHIKALIHHAX CUCTEM 1
TEXHOJIOT1 B yIPABIIIHHI AiSUTBHICTIO CYYaCHUX OPraHi3auii Ta mampueMCTB 32 YMOB
nepexony a0 uudposoi exkoHomikmy (APH 0117U003099,2017-2022 pp.), a Takox
obOnacHoi nmporpamu «Iliarpumka aissbHOCTI mianpueMcTB ATTK 3acobamu cydacHHUX
1H(pOpMaLIHHUX CUCTEM 1 TEXHOJIOTI.

Memoro  xBamidikaniiiHoi poOOTH €  AOCHADKCHHS  (DYHKIIOHAIBHUX
XAPAKTEPUCTUK 1HHOPMALIHHUX TEXHOJIOTTH Ta CUCTEM, MPU3HAYCHUX JIJIs1 yITPABJIIHHS
PI3HUMU BHPOOHWYKMMH MPOLECAMH B arpapHUX MIANPUEMCTBAX, Ta OOIPYHTYBAHHS

€(PEKTUBHOTO CTEKY TEXHOJOTIH, 3AaTHOTO (DYHKIIOHYBAaTH HA €QWHIN yIpaBIIsrOUii
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nnargopmi i mpoBoAMTH OOPOOJSEHHS BCIX BUAIB JaHUX Ta I1H(oOpmalii, mo
TEHEPY€EThCS TPH BUKOHAHHI TEXHOJIOTTYHUX MPOLIECIB.

3asoannsamu xBam@pikaiiftHoi podoTH €:

— JOCHIPKEHHS CYYaCHHUX TPEHAIB LHH(PPOBUX MEPETBOPEHb MPH 3A1HCHEHHI
PEryJIsipHOi AISUTBHOCTI B TPAAULIiHII cdepl arpapHOro BUPOOHUIITBA,

— aHam3 (PyHKLUIOHATY Ta XapaKTEPUCTHK ICHYHOUMX 1HPOPMALIAHUX CUCTEM
HAa PUHKY IPOrpaMHOro 3a0e3neUeHHs AJIs1 arapHUX IMiIITPHEMCTB;

— OOrpyHTYBaHHs HA0Opy MPOrpaMHMX MOJYJIB 1 iXHIX XapaKTEPUCTHK Y
BIJIMOBIAHOCTI 10 MOTPeO yNpaBiHHs 000B’I3KOBUMH TEXHOJIOTTYHUMH ONEPALISIMA
Ha MPUKJIAJIl rainy3i pOCIMHHUIITBA,

— BUBYECHHS TOYOK MOEMHAHHS 1 MepeTHHY QYHKIINA ans 3a0e3nedeHHs
B3a€EMOJIIi OKPEMHUX MOJYJIB Ta pINIEHb HA OCHOBI €aUHOT 1H(OpPMAIIHHOT
YIPaBJs0U0i MIaThopmu;

— 3I1HCHEHHS MPAKTAUYHOTO 3aCTOCYBAHHS TOCTYNHUX (PYHKIIH yIpaBiIiHHS
OKPEMHUMH BUPOOHWYMMH MPOLIECAMHU HA MpHKIaal 00paHoi iHpopmaliitHoi cuctemu,
OLIIHIOBAHHS €()EKTUBHOCTI ii BUKOPUCTAHHSI.

06’ exmom AOCHIKEHHS € POPMYBAaHHS pealiCTHUHOI 1H(QOPMAaLiifHOI cucTeEMU
3 HAOOpPOM pIZHOMAHITHUX TEXHOJOTrA Ta (YHKIIH, sika 30aTHA BUPILIYBaTH
KOMIUIEKCHE ~ YOpaBlliHHA ~ OUIBLIICTIO  BUPOOHMYMX  ONepaumid  Ha  €IMHIN
1H(opMaLiHHO-MTPOrpaMHiid miargopmi.

IIpeomemom NOCTIKEHHST € (PYHKIIOHAJIbHI MOXJIMBOCTI Ta TOPIBHSJIbHI
XAPAaKTEPUCTUKHU PI3HUX BUIIB 1HQOPMALIAHUX TEXHOJIOTIH Ta CUCTEM B JOCATHEHHI
€(DECKTUBHOTO YOPABIIHHS CHEHIAJIbBHAMHA MpOLEcaMyd  BUPOOHWUYOI  AiSUTBHOCTI
arpapHUX MiJTPUEMCTB i OB’ SI3aHUX 13 HUMH PI3HUX TUIIB JAHUX, 30KpEMA, B rajrysi
POCIIMHHHMIITBA.

Memooanmu  oocnioxcennss €. 1HPOPMALIHHO-NOIIYKOBUHA,  aHAJIITUKO-
CUHTCTUYHUI, €MOIPUYHUI, NEAYKTUBHHN, MPOrPaMHO-IPUKIAIHUIN, MOPIBHIHHS,
rpadiunuii TOHO.

Inpopmayitina 6aza xBam@ikaiitHoi poOOTH CKIANAEThCS 3 HAYKOBUX CTATEH,

MIPKHAPOJAHUX AQHAJIITUYHMX BHJAHb 1 3BITIB, MarepiaiB KOH(EHELIH HayKOBUX
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cnutbHOT B rany3i [aayctpii 4.0, odimiiiHux BeOCANTIB pO3pOOHUKIB MPUKIIATHOTO
NPOrpaMHOro 3a0€3MEUEHHS, a TAKOK JAHUX, OTPUMAHUX BiJ MPoBIAHKUX [ T-komMmnaHiii
y cdepl po3poOKH 1 BIPOBAKEHHS BITYM3HSHUX TH(HOPMAIIITHIX CUCTEM.

Enemenmu naykogoi nogustu poOOTH MONATAK0Th B TOMIMOJICHH] PO3YMIHHS Ta
(opMyBaHHS BIAMOBITHUX BHCHOBKIB MPO OCOCONMBOCTI BHOOPY, 3aCTOCYBAaHHS 1
KOMOIHYBaHHs 1H(OPMAIHHO-TEXHIYHUX PIMICHb B YNPaBIiHHI BHPOOHWUYMMH
NpollecaMl arpapHUX MIANPUEMCTB Ha TJI BCEMOMMHAKO4Yoi nu@posizamii Ta
1H(opMaTu3auii Bcix BUPOOHHUMX cep ramy3i.

Ipaxmuuna 3nayyuicms poOOTH MOJIATAE B 31HCHEHH] KPUTHUYHOTO aHAI3Y Ta
cUCTeMarTu3alii JAOCTaTHBOrO 00CIry HAyKOBO-MPAKTHYHOTO Marepiany L1010
(YHKIIOHATBHUX  MOXJMBOCTEH  1HQOPMAIAHUX CUCTEM, NOPUAATHUX s
BIPOBA/PKEHHS 1 BUKOPUCTAHHS B YNPABIIHHI BHPOOHMYMMH OPOLECAMM Tramy3i
POCIMHHMLTBA Ha €AuHIi mnargopmi. OTpuMaHi pe3yabTaTH MOXKYTh OyTH
KOpUCHUMHU 715 (paxiBUiB B rany3sax [T Ta CiabChbKOro rocnomapcTBa npu BHOOPI i
BIPOBAIKEHH] CMIELIATI30BaHUX 1HPOPMALIIHAX YITPABISIFOYUX CUCTEM.

Anpobayisa pezyivmamis NOCTIIKEHHS BiIOyBajlacs IIISXOM ONPUIIFOAHCHHS
JOMOBIAECH Ha MDKHAPOAHIA Ta CTYACHTCHKMX KOH()EPEHLIISX, CEMIHApax.

[lybnixayii. 3a pe3yapTaTaMy MPOBEACHOTO TOCIIKCHHS OMYyOIIKOBAHO TE3U:
«OcoOIMBOCTI TEXHOJIOTIH 1 apXiTekTypu BeO-cepBiciBy, Matep. VIII MixkxnapoaHoi
KoH(pepeHuii «IHTerparis 1HGOpMaLIHHAX CUCTEM 1 IHTENEKTYAbHUX TEXHOJIOTIH B
yMoBax TpaHchopmanii iHpopMmaLiiiHoro cycniiberBay, 21-22 sxoBTHs 2021 p., M.
[TonraBa;, «OcoOGmMBOCTI 1HTErpoBaHOi OOpOOKHM AaHMX B iH(OPMALIKHIA cUCTEMI
Soft. Farm», HaykoBO-ITpakTH4YHA KOH(QEPEHLIIS 32 MACYMKaMH BUPOOHNYOT MPAKTHKHA
3100yBaviB BULIOI OCBITH CHEMIAIBHOCTI «H(pOpMaIiitHl CHCTEMH Ta TEXHOJIOT1i», 23
mororo 2022 p.

Crpyktypa 1 oOcar kBami(ikaimiifHoi poOOTH: TNOSCHIOBAJIbHA 3alKCKa
BHKJIaJicHA HA 63 CTOpIHKAaX 1 CKJIQJA€ThCs 31 3MICTY, BCTYMY, TPhOX PO3/ILUIIB,
BHCHOBKIB, CIIMCKY BUKOPUCTaHUX JHKEPE Ta 1oAarkiB. PoOoTta mictuth 7 Tabauib i

2’7 PUCYHKIB.
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PO3/ILI 1
AHAJII3 NOTPEE I PIBHSI BHPOBA/UKEHHSI CYUACHUX
IHOOPMALIHHUX CUCTEM B YIIPABJIIHHI BUPOGHUYNMU
ITPOIIECAMM ATAPAHUX NIIITPUCMCTB

1.1 Pors iHpoOpMAmiiiHMX CHCTEM Ta TEXHOJOridH B  yHNpPaBJiHHI

BHPOOHUYMMH NPOLECAMH arpoNiANPUEMCTB B KOHTEKCTI Arpoinaycrpii 4.0

[{mBim3amiiHuid PO3BUTOK PO3MIAJAETBCS B  KOHTEKCTI A1AJIEKTUYHOTO
XapaKkTepy BUHUKHEHHS 1 3MIH €KOHOMIYHHMX (opMmalliii, OCHOBOK SKHX € PI3HI
BUPOOHMYI BITHOCHHHM Ta 3aCO0M BUPOOHMIITBA 1 peCypcHE 3a0e3neueHHs. Ha choroani
TaKUMHU, 10 B1IOYJIUCH 1 MPOJAOBKYIOTh 3MIHIOBATUCS, TPAHC(OPMYBATHUCS, € arpapHa,
IHAyCTpiajibHA Ta NOCTIHAYycTplasibHa (opmanii. Ilepuia, arpapHa, TpuBaia KijabKa
TUCSYONITh 1 OazyBajiacs Ha 3€MENBHMX Ta JIFOACBKHX pecypcax. 3 XV moyascs
PO3BUTOK 1HAYCTPIAJIbHAX BIIHOCHH, OCHOBOKO SKMX CTaB OLIbII IIAPOKUH HaOIp
NPUPOJHUX PECYPCIB Y MOEAHAHHI 3 JIFOACBKUMH peECypcamu. 3 CEPEIMHU MHUHYJIOTO
CTOJITTS, Y MEPIOA TaKk 3BAHOrO iH(pOpMaIIitHOro BUOYXy, Movyajia 3apoKyBaTHC 1
chopmyBasacs 3a IEKUTbKA ACCATUIITE €M0Xa MOCTIHAYCTPIaIi3My, B SIKY 1HpOpMaIis,
1H(popMaLIiHI TEXHOJIOTII Ta PO3BUTOK MEPEKEBUX TEXHOJIOTIH MEPETBOPUINCS HA
OJIMH 13 OCHOBHMX BHPOOHMYMX pecypciB [1]. SIMOHCBKI Ta aMEpPUKAHCBKI BYECHI
OPOBENM JOCTIUKEHHS, HA OCHOBI $IKOIO BCTaHOBIEHO POab 1H(opMamii B
€KOHOMIYHOMY PO3BHTKY KPaiH NOCTIHAYCTPlalli3My SIK CIEUU(PIYHOTO PECYPCY, AKHAN
HE Mae€ OUIBIIOCTI O3HAK, MPUTAMAHHUX TPAAMLIAHUM BHPOOHWYHMM pecypcam [2].
TexHonorii TpPeTbOi XBWI1 CHOPUYMHWIM 3HAYHWI BIJIMB HA TOMEPEAHI THUMH
BAPOOHUITB. KIIOUOBl C(HEPH EKOHOMIKH, Takl SK HPOMHUCIOBICTh 1 CLIbCBKE
roCroJapCcTBO, MEPESKUBAIOTH MIOOANBHI 3MIHM Ta NEPEXOAATh Ha SKICHO HOBWIA,
M (ppoBHid piBEHB OUTHIIOCTI BAPOOHUYMX JIAHOK.

Ha novarky XXI cTOMITTS CBIT 3aroBOPHUB PO 00’ €KTHUBHI (PAaKTOPH HACTAHHS
YeTBEPTOI MPOMHUCIOBOI peBomtonli, Tak 3BaHOoi IHayctpii 4.0 [3]. Baxnusoro

ocobmuBicTIO enoxu [HaycTpii 4.0 cTae OOMiIHYBaHHs 3HaHb 1 LUU(POBHUX JAHUX.



12

VYenixu TOro 4 IHIOro CyCniIbCTBA BCE OLTBIIOK MIPOIO BU3HAYAKOTHCS THHOBAIISIMU
Ta HOBOBBEACHHSMH, SIKI OE€3MOCEPEAHBO € MPOAYKTOM TEOPETHYHOI HAyKH. Y
HAayKOBOMY JOCIPKEHHI PO MOCTIHAYCTPIAJIbHE CYCHIJILCTBO [2] aBTOPH Ha3UBAKOTh
KoM (DIKaIit0 3HaHb HAHBAKIMBILIO O3HAKOK HOBOTO TUITY COLIYMY.

CphOrofHi Ha PO3BUTKY 3HAHb OAa3yKOTHCS BCl 3HAYHI 1HHOBALli y OyJb-sKii
MPOMHUCIIOBIMA, COLIAbHIA Ta arpapHiid cdepax, Npo U0 CBIIYWTH aHAII3 JOCBIITY
nepenoBux Kpain (Himeyuwmna, ®panuis, Himepmanaym Ta 1H.) 3 TEPEXOJOM 0
Inpyctpii 4.0: 3pocTae pojib 3HaHb 1 HABHYOK IIOAO HABYAHHS B OCBOEHHI HOBHMX
TEXHOJNOrI aBTOMarm3anii BHPOOHMYMX NOPOLECIB, 3MIIYIOTHCS AKLCHTH Y
BIIHOIICHHSIX JitoiuHa-ManmHa (H2M) 3 BigHoeHb Ha 3B0poTHIA Tun M2H, abo tun
B3aeMO/1i MauH 0¢e3 yuacTi Jiroauau (M2M) [3]. [leski aBTOpH Bee K OOTPYHTOBYIOTh
NEBHY PI3HUII0 MDK MOHATTAMHU 4-Ta MPOMUCIIOBA peBoroLis abo Inaycrtpis 4.0,
OCKIJIbKM OCTAHHE CTOCYETHCS MPOMHUCIOBOr0 BUPOOHUITBA. OJIHAK CHUTBHUM
3HAMEHHUKOM € 4 K1t04oBl TexHoJorii: [0T, OCHOBHOIO € po3yMHa aBTOMATH3allis 3
BUKOPHUCTaHHSAM ITy4yHOrOo 1HTENEKTY (Artificial Intelligence, Al) Ta mpomucioBoro
iHTepHery peueit (IoT), anamituka Benmkux manux (Big Data), nenenTtpanizaris
ynpaeiiHHsA. OJHUM 13 BKJIMBUX HACHIKIB ISl CACTEM MPOMHUCIOBOIO BUPOOHUIITBA
(Oyab-KOro) € peoprasizamiss KJIaCMYHUX 1€papXi4YHMX CUCTEM aBTOMAaTH3auli 10
CaMOOPraHI3ylo4uoi CUCTEMH KIOEp-(I3MYHOr0 BUPOOHUITBA, IO JTO3BOJISIE THYUYKE
MacOBE BUPOOHMIITBO HA 3aMOBJICHHS [4].

[TiarpyHTsIM aKTMBHOTO BHpoBaKeHHs [HaycTpii 4.0 € Te, 1o B AaHW Yac
OUTBLIICTh MOJIMBOCTER AJIsl MIABUIICHHS MPUOYTKOBOCTI Maif>ke BHYEPIIAHI, 1ICHYE
noTpeda yKaTu HOB1 MOJIENI Ta pecypcH. L1 TeHAEHIIT CnOCTEPIratoThCs 1 arpapHOMY
BAPOOHULTBI. Y 2018 p. BiAOYyBCs CBITOBHIA yPAIOBUIl CaMIT, 3a Pe3yJIbTaTaMHU SKOTO
OyB onmyOmnikoBanuii 3BiT «Agriculture 4.0 — the future of farming technology» [5]. ¥V
LIbOMY 3BITi, 30KpPEMa, 3a3HAYAETHCS, IO «...(hepMaMM Ta CLIBCHKOTOCIOAAPCHKUMHU
omnepamnisiMi  JIOBEACThCS KEPYBaTH 30BCIM  MO-PI3HOMY, HacaMIlepes], 4Yepe3
JNOCATHEHHS B TAKUX TEXHOJIOTIAX, SIK JATYUKH, MPUCTPOi, MAIMHK Ta 1H(OopMaLiiHi
TexHONOrli. MalOyTHE CITbCbKE TOCHOJAPCTBO BUKOPHCTOBYBATHME  CKJIAIHI

TEXHOJOT1, TaKl K pOOOTH, TaTYMKH TEMIEPATYPH, XIMIYHOTO CKJIAIy Ta BOJIOTOCTI,
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aepogoto3niMkm Ta TexHosorii GPS. Lli mepenoBi npucTpoi Ta TOYHE 3eMIEPOOCTBO 1
poOOTH30BaHI CUCTEMHM  J03BOJIATE (pepmam  Oyth  Ounbill  TPUOYTKOBHMH,
e(DeKTUBHUMHU, OC3MEUYHUMHU Ta €KOJIOTTYHO YUCTUMH [6]». Y 3BITI CTBOPEHO Mamy
TEXHOJOTIH, 3riaHO sKOi mepexia a0 Arpokynsrypu 4.0 mepenbavae B €IUHOMY
JIQHIFOXKKY BIJ MOJISL IO CTOJY BUKOPHUCTAHHS TEXHOJIOTIH IPOHIB, AHANITUKA JAHUX,
InTepHeTy pedeit, Tounoro (smart farming) 3emyiepoOCTBa, a TaKOK HAHOTEXHOJIOTIH,
mty4yHoro iHTenekty (Artifisial Intelligence, Al), TexHomnoriii 6nok4eiH (noaaTok A).

[cropruHO, sK B1AOMO, BUPOOHMIITBO MPOAYKIIi arpapHUX MiAMPHEMCTB
3aCHOBAHE HA BUKOPUCTAHHI TPAIULIAHUX PECYPCIB — NPAUPOJIHUYMX, CHEPTETUYHHX,
JHOJACBKUX, OINBIICT 3 SKUX € HEBIJHOBIIOBAIBHUMH a00 BUYCPITHUMMU.
HemoxmuBicTe 30UIbIIYBaTH PEHTAOCHBHICTE Ta E(PEKTUBHICTE BUPOOHMIITBA B
yMoBax 301JHIHHS BCIX HA3BAHHWX PECYPCIB CHOHYKae A0 MNPUBCPTAHHS YBaru
MEPEAOBUX TOCIMOJAPHUKIB JIO BCE OUIBIIOrO BIPOBAIKECHHS 1HHOBAIIHUX
1H(pOpMaLIHHUX CUCTEM Ta TEXHOJIOTIH. J[OCBII MEPETOBUX KpaiH CBITY AEMOHCTPYE,
10 HaWOLIBIIMKA MOTEHIIAT B arpapHii cepl Mae TOYHE 3EMIIEPOOCTBO, SIKE 3JaTHE
3HAQYHO MIABMILIMTH MPOAYKTHBHICTh Tally3l POCIMHHUITBA 1 3MCHIIUTH PIBEHb
PECYPCHUX, MATEPIAIbHAX Ta IHIIMX BUTPAT Y BUPOOHWYMX JIAHKAX, KAPAMHAIILHO
3MIHIOKYH arpo0i3Hec. TouHe 3eMyiepoOCTBO BU3HAYAETHCS SIK JACsIKa HOBA KOHIIETI1s
BIPOBAIPKEHHS TEXHOJIOTTH Y POCIIMHHULTBI HA OCHOBI €JIEKTPOHHUX CYIMyTHUKOBUX
kaprorpad@iuHux 3aco01B, BAKOPUCTAHHS TOYHUX JUCTAHI[IHHUX JAHUX, OTPUMAHUX 31
3HIMKIB CYIyTHUKA YM JPOHA, 4 TAKOK METOJIIB 0OPOOKHM X NaHuX [7].

Cepen CBITOBHX HAYKOBLIB Ta MPAKTHKIB ITHTEPEC 0 TOYHOTO 3eMJIEPOOCTBA €
cTabiIbHO BUCOKMM. CHCTEMHHMH aHai3 3MICTY ICHYKOUYHMX BHU3HAYEHb TOYHOTO
3eMJIepOOCTBa, TEHACHIIH 1 (OpM HOro BHPOBAKEHHS Y Oararbox KpaiHax CBITY
nojaaHo B podorax [ lnanta, MkbpertHi ta i1. [8-10].

basncom HayKOBOro MiArPYHTS KOHIICMIIT TOYHOTO 3€MJIEPOOCTBA € BU3HAHHS
(akTiB 1CHYBaHHs TMEBHUX HEOAHOPIAHOCTEH B MEXKax KOXKHOTO MO, WO
00poOIII€ThCS, HAsIBHICT HOro crneur@piuHux xapakrepuctuk. s ix 30o0py,
OLIIHFOBAHHS, MOHITOPHUHTY 3aCTOCOBYIOTBCSI TaKl CYYaCHI TEXHOJIOTIi, SIK CHUCTEMH

rio0anpeHOro mo3uuionyBanHs GPS, pi3HOMaHITHI JaTumkd, aepoOTO3HIMKM 1
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CYNYTHUKOBI 3HIMKHM, a TaKO>K CHEL[laJibHI MporpaMu Ha 0asi reoiHdopmManiiHux
cuctem (I'IC) [11].

Tprn maxoau wMWOA0 MNPOBEACHHS PO3MEXYBAaHHS 30H YIPABIIHHA [PU
3aCTOCYBaHHI TEXHOJOrHA TOYHOrO 3eMJIEPOOCTBA JOCHTIIKEHO Ta y3arajJbHEHO B
poboti [12]. Tlepmmii TIpyHTYeThCS Ha BIACTMBOCTAX IPYHTY, BU3HAYCHUX 34
JOMOMOTOK PI3HUX CrnocoOiB Bimbopy, Ta/abo Ha iH(opmamii mpo naHmmadr,
BKJTFOUAKOYM KapTH OOCTEKECHHS IPYHTIB, TaHAIA(THI BIACTUBOCTI, & TAKOK IPYHTOBI
Ta naHAmadTHI GaKTopH.

Jpyruii miaxig 0a3yerbcs Ha Kaprax YpOXKailHOCTI CLIbCBKOTOCIOJAPCHKUX
KylbTyp. [IpH ibOMY Ha NOJTI BUAUISFOTHCS TPH KJIACH 30H; BUCOKOBPOXKaHA 1 CTIHKA
30HA, HM3bKOBpOKailHa 1 CTilika 30HaA, HecTiika 30Ha. OMHAK, ACKIJIbKA POKIB
JOCTIDKEHHS 1 MOPIBHSHD NMOKAa3aiu, MO OuUTbll €(EKTUBHIM 1 PE3yJIbTATUBHUM €
TPETIH, IHTErPOBAHMIA, MiIX1/, IO MOEAHYE 1HPOPMALIIFO TPO TPOCTOPOBY TEHACHLIIO
IPYHTY, JaHAmadry 1 BPoKaWHOCTI Ta 1H(POPMALIID MPO YaCOBY CTAOUIBHICTH, SIK
TPBOX JDKEPEN MIHIMBOCTI [13].

BrpoBa/skeHHS CHCTEM 1 TEXHOJIOTTH «pO3YMHOT0», 800 TOUHOTO 3eMJIEPOOCTBA
posnoyanocs 3 80-x pp. B HAlOUTbII PO3BHHYTHX KpaiHax 3ax1aHoi €Bpony, [ [IBHIYHOT
Awmepuku, SnoHii; B YkpaiHi ned mpouec akTupizyBaBcs Ha mouartky 2000-x pp.
[lepmmmMu Oyiv XOJIIWHTH, K1 3MOIJIA 1HBECTYBATH B OOJAJHAHHS i 3amPOBAIUTH
TEXHOJIOT1i, a 3 YaCOM MOIIUPIOBATH BiacHUd nocBia [14]. CnenudiuHicTh HOBITHIX
arpoOTEXHOJIOTIH PO3MIAIAETHCS B KUIBKOX TUIOMIMHAX.

3 opHoro OOKy, HeoOXiHa CUCTeMHa poOoTa 3 ycCiMa BHPOOHWUYHMH,
€KOJIOTTYHUMH, METEOPOJIOTIYHUMH, CTATHCTHYHUMH (TPAOULiiHUMH) NaHUMU, 1
omepainii 3 TakMMW JAHUMH 3pPYy4YHO 3[IMCHIOBAaTM HA OCHOBI OLM(]pYyBaHHS,
aBToMaTu3ailii 300py Ta 0OPOOKHK 3a TOMOMOTOK TH(HOPMAIIITHUX CHCTEM.

3 iHmoro OOKy, TEXHOJOrli MBUAKO BIOCKOHATIOKTHCI. MOKHa
BUKOPUCTOBYBATH BCE HOBI il HOBI KOMIUIEKCH 13 BIJIMIHHUMHW XapaKTCPUCTUKAMM, Y
TOMY YMCIT1, 3 IEPEHECEHHSM onepaiii B xmapu. [Ipy 1boMy IIMPOKO 3aCTOCOBYIOTHCS
KOMYHIKaI[li Ha OCHOB1 IHTEPHETY, 3[1HCHIOIOUYM MEPENABAHHS JAHUX O€3MOCEPETHBO

13 MiCIlb BUPOOHUIITBA, TOOTO «3 MOJISD».
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Sk BuHO, (auB. puc. 1.2), Texnonorii [naycrpii 4.0 BKIIFOYAOTH BC1 NONEPEAH]
JNOCATHEHHS Ha piBHI [HaycTpii 3.0: HAABHICTB YITKOTO OOJIKY JaHWX Ta OpraHi3aris
0a3 maHuX, 3aCTOCYBAHHS MPOMUCIIOBHX MEpexk, poOoTm3auis, 3actocyBanHs ERP-
CUCTEM, HaBITh XMapH1 o0umciieHHs. [Tpu npoMy 38’5130k 3.0 3 4.0 € BKpaii HEOOX1AHUM
JUTS LIUTOT HU3KW TPOMUCIIOBUX Tally3€il, y TOMY YHCI i UIsl arpoceKTopy. Basknmso
YCBIAOMHUTH, IO HE MOKHA OMHHYTH JOCITHEHHS piBHA 3.0, sikoro it qoci Ha 100 %
HEMAaE B OLIBIIOCTI MPOMMCIIOBUX MIANTPAEMCTBAX YKPAiHU.

Benuka dactuHa BIpoBaKeHHS TeXHOJOTI 4.0, 0COOIMBO BEMKUX JAHUX 1
ITYYHOTO 1HTENEKTY, 0a3yeThCs HA TOMY, INO Il JaH1 BXKE MOMEPEAHBO ouuppoBaHi
Ha PpiBHI 30uMpaHHs. ToOTO Ha MIANPHEMCTBAX VYKE HAJIAroJKEHO OOMK Ta
BCTAHOBJICHO JATYUKK (JOCATHYTO PiBEHb 3.0). Y KOHTEKCTI arpapHUX MiANPHUEMCTB
el eTan BKIIFOYCHUIA B OpraHi3ailli CMCTeM TOYHOTO 3eMJIEpOOCTRA.

Ha ocHOBI anami3y Ta y3aralbHEHHS JaHUX 3 1HPOPMALIHHUX JKEPENT MOKHA
BAJUIMTA HAMOLIbII MOWMPEHI 3acoOM (MPUCTPOI) TOYHOTO 3eMJIEPOOCTBA, SKi
JOUITBHO BUKOPHCTOBYBAaTH KOMIUIEKCHO, yBOAMTH mnoeranHo. [lepemik 1
XapaKTEPUCTHUKY 3aCO01B y3arajJbHEHO B JEKIIBKOX MyHKTAX.

1. Tlpuctpoi, mo B3a€MOIIIOTH 13 KOCMIYHUM CynmyTHUKOM (GPS-o0maananHs
TNy HABIraropiB, MpuiMaviB, MOJYJIB), JJO3BOJSIOTH BH3HAYaTH  TOYHE
PO3TaIlyBaHHS HA MOJI OYIb-SKOT0 00’ €KTA: TPAKTOpa, arperary, OKpEMoi POCIHHH.

2. Yactuna iHppacTpykTypu — RTK-cranuis: npuiiMmae CUrHai BiJy KOCMI4HOTO
CYMYTHUKA, YTOYHIOE, TOCWIIOE 1 pOOUTH HOTr0 MPUB’A3KY A0 KOHKPETHOT MICIIEBOCTI
13 BUCOKMM PIBHEM TOYHOCTI: + 2 cM. Taka cTaHuis € HEOOXiTHOKW OCOOIMBO NPH
po0oTi 3a TexHOMOr1IMUA 00poOKHM TpyHTY no-till Ta strip-till. Paaiyc aii curnany RTK-
cTaHuii csrae 10 50 kM, B SKOMY OJTHOYAaCHO MOXYThb mpartoBatd 10 300 OJAMHULB
TPAHCIOPTHUX 3aCO0IB.

3. Pi3HOMaHITHI CHUCTEMM TMApAJIETBHOTO BOMIHHS  (KyPCONMOKAKYMKH,
ABTOMUIOTH Ta 1H.), IO JO3BOJISIFOTh AOCATTH MAKCUMAJIbHOT TOYHOCTI MEPECYBAHHS
TEXHIKM HA TOJISAX. PyXaTUCs 3 MIHIMAIbHUMHU NEPEKPUTTSAMU TOHIB a00 il 0€3 HuX,
YITKO 00XOJAUTH MEPEMIKOIN, MO TEXHIYHUX KOJisiX. CUCTEMA MapaieIbHOrO BOIIHHS

3a0e3Meuye He JUIIE CKOHOMIIO NATMBO-MACTHIIBHAX MaTepialliB, J0OPUB, Mpenaparib
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7. Indopmaiiitna cuctema ynpapiiHusg (arpapHuii odic), skKa J03BOJISE
aHaJII3yBAaTH YIPABIIHCHKUI 1 OyXraJTepcbkuid 00K, a TaKOXK BECTH IIAHYBAHHS,
KOHTPOJIb 1 aHaJ13 KOXKHOIO TOJs, ICTOPIF0 CIBO3MIH, BEreTauli pociivH, (piHaHCOBI
PO3paxXyHKH Ta OOJIIK KaJPIB.

Mo>kHa HABECTH AOCTATHBO MPHUKIIAIIB peali3allli MOCTanHOrO BIPOBAIKECHHS
BCIX HA3BaHMX CKJIAJIOBUX CUCTEMH TOYHOI0 3emiiepoOcTBa B YkpaiHi [19]. Onqnak,
3Ba)KAOYM HA BEJMKI PO301KHOCTI PO3MIPIB arpapHUX MiANPUEMCTB (BiJ COTEHb A0
JECATKIB TUCSY Ia 3¢€MEIbHOr0 0aHKy), Pi3HI MPUPOJAHI Ta IHIII YMOBH, PO3MOYATH
CUCTEMHE BIPOBADKEHHS B MPAKTUKY CUIBCHKOTOCIIOAAPCHKOr0 BHUPOOHUIITBA
HOBITHIX HAyKOBUX PO3po0OoK raiy3i [T Ta MIKpONpoLECOPHOi TEXHIKM MOKHA 3
OKPEMUX CKJIAIOBHUX.

Hanmpuknan, mnpoctuM 1 OUIKOM — JOCTYIHHAM  €IEMEHTOM  TOYHOI'O
3eMJIEpPOOCTBA, BUKOPUCTAHHS SIKOTO MOYKHA MOYaTh B OyIb-IKOMY TOCIIOAAPCTBI, €
HaBIralliiiHl MpUJIagy MapajicIbHOrO BOJMIHHS arperarie. Yce OulblIie rocrnoaapcTB
YKpaiHu BK€ MaJId MOKJIMBICTH OLIHWUTH MEpPEBar TaKMX NPUCTPOIB MiJ 4ac
BUKOHAHHSL MOJIbOBUX POOIT. BHCOKY €(QEKTUBHICTH TEXHOJIOTIH MNapajeibHOro
BOJIHHS TPM BUKOHAHHI OOOB’SI3KOBUX TEXHOJIOTIYHMX ONEpaliii B ramysi
POCIMHHUIITBA MMOKA3aHO, HAMPUKJIIA, B poooTi [20].

AHami3 TOJOBHUX OOMEXKYyHUHMX (YHOBUIBHIOKYHAX) (AKTOPIB, 3 SKUMH
HallyacTille CTUKAKOTHCS MPH BOPOBALKECHHI HU(PPOBUX TEXHOJOTIH Ta CUCTEM B
arpapHOMY BUPOOHUIITBI, MPOBEJAEHO B 0ararbOX HAyKOBUX AOCIIDKCHHSX. [[0 11X
(hakTOPIB BITHOCATH SBULIA TEXHIYHOTO XapaKTEPy, 30KPEMA: HEBIANOBIAHICTD TOILITY
Ha 30HU yNPaBJIiHHS (MAacCUBH MOJI1B) [11]; HErOTOBHICTH 10 OOPOOKHU B €AMHIN CUCTEMI
BEJIMKUX OOCSTIB JAHWX, OTPUMAHUX B1J YACJIICHHUX JATYUKIB TA CYIyTHUKIB, JPOHIB
TOILO; HECYMICHICTh OKPEMHUX CUCTEM B 00CTYTOBYBAHHI OJHOTO MiAMPUEMCTBA YEPE3
pi3H1 craHgapty [21], HU3BKUE PIBEHb SKOCTI 3a0€3MEYEHHs AOCTYMY 0 MEPEXKI
IHTEPHET y CUIbCBKII MicueBocTi. OcOONMBY poOJIb TPaEe B LBOMY K KOHTEKCTI
TOTOBHICTh MEPCOHATY 10 1HHOBAILil Ta piBeHb 3HaHb. JlocmimHMKH Oararbox KpaiH
OPUALISIOTE 1BOMY (akTopy OCOOJMBY yBary 1 BBaXarTh, IO TOJOBHOKO

MEPEIIKOJIOI0 € HE TEXHOJIOTII, TEXHIKA, 1 HaB1Th HE (piHaHCH. OCHOBHOK) MEPEUTKOAOK0
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BCIOAIM Y CBITI € KyJIbTypa Oprasizaili Ta roTOBHICTh nepcoHany. I e tum Ouiblie
aAKTyabHO JUIs YKpainu [22].

AHai3 3arajbHOCBITOBUX TPEHIIB Ta JOCBiAY BIPOBAKEHHS CUCTEM TOYHOTO
3eMJIepoOCTBA HA MIAMPUEMCTBAX YKPaiHM, @ TAKOK BHUKIIQJICHUX BHIIEC OKPEMUX
(hakTopiB, J03BOJISIOTH CPOPMYBaTH OCHOBHY PEKOMEHMAAIIID, KA, Y BUMAAKY Ti
peanizauii, JacTb MOKJIMBICTH CHOPOCTUTH Ta OO0 €IHATH MNPOLECH YIPABIIHHS
PI3HOMAHITHAMHA NPOrPAMHMMHK Ta amapaTHUMH 3aco0aMu, MO 3a0e3MeuyroTh
e(PEKTUBHE YITPaBJIiHHS BCIMAa BUPOOHMYMMHU MPOLIECaMU B LIJIOMY Ta 3a0e3nedarb y
NoJalbIIOMY IIaTGOpMy 0 MEPEXOAY HA piBEHb BUPOOHUITBA 4.0.

JIs pO3MILIEHHS NEPBUHHMX JAHUX, iX 0OPOOKHM 1 HACTYITHOTO ONPALIOBAHHS 3
METOK0 MPUHHSTTS PIlIEHB, HAA3BUYAIHO BAKIIMBUM € 3aCTOCYBAHHS HA M1 ITPAEMCTBI
€nnHOi mporpamMHoi miarpopmu, ska O Manga MOXIMBICTb OTPUMYBATH 1
OMpalbOBYBAaTH JaHi Bl CHUCTEM 13 PI3HUMM MNPOTPAMHMMH Ta aNapaTHAMHU
piieHHssMu.  Hanpuknan, padi, orpuMadi  Big  cuctemu  GPS-MOHITOpPHHTY
CLIILCHKOTOCTIOAPChKOT TEXHIKA MOBUHHI HAJABATUCS HE TUTLKU Y BUIJISA1 TaOIUIb
MS Excel abo ekcnopTyBaHHs B NOporpaMHE 3a0e3MeUeHHs Ui MPOBEACHHS
(P1HAHCOBHX PpO3PAXYHKIB, ajie¢ i OyTM BUKOPUCTAHUMHU B CHCTEMI, sSKa MOXKE
3MIACHIOBATH  MOJCIIOBAHHS  arpOTEXHOJIOTIYHMX — omepaniidi  abo  CTBOPEHHS
BAPOOHMYOrO TUIAHY CAMOT0O MIANPUEMCTBA.

[Ipy mpoMy Taka By3bKOCHEIIANI30BaHAa IuIaTopMa TOBUHHA MICTUTH
ompanpoBaHy 0a3y JaHWX I8 3arajbHOr0 MPU3HAYCHHsS, OyTH THYYKORO,
MacmTabOBaHOK 1 3a0e3MeuyBaTi AOCTAaTHBO 3PYUYHHN JOCTYN KOpucTyBadam [21].
MoBa iine mpo BHCOKMH PIBEHb KOHILICHTpAlli 1H)XKMHIPUHTOBUX TMOTY>KHOCTEH
BcepeanHl komnadii. [Ipy 1mpoMy OiblIICTh pIlIEHb 0a3yrOThCS HA MPUHAHATHX
MI>)KHAPOJAHHUX CTaHIApTax. B arpapHOMy CEKTOpI L€ aKTyalTbHO Ta J03BOJIE JOCATTH
HACTYIHUX TEXHIYHHUX Ta CUCTEMHUX NEPEBar.

1. Bucokuii piBeHb CYMICHOCTI PI3HOPIIHUX MPOTrPaAMHO-aNapaTHUX 3aco0iB,
K1 MOKYTh OyTH PI3HUMHM B NPHUCTPOSIX Ta MAIIMHAX BiJ Pi3HUX BUPOOHHMKIB, 1O €

(akToM y OLTBIIOCTI arpapHUX MANPHUEMCTB.
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2. Iligcuneni MOKIIMBOCTI HACTYMHOI THTETPaLlli OKPEMUX PI3HUX MIJCUCTEM B
€IMHY CUCTEMY KEPYBAHHS OKPEMHUM MIANPUEMCTBOM, a TAKOK 3MEHILICHHSI BUTPAT B
MEXKax BEIMKOro 00’ € THAHHS (XOJITUHTY ).

Hanpuknan, 3a Takor 1A€0JI0TIE0 AIF0Th MEPEAOBI MPOMMCIIOBI XOJIJIMHTH, B
SAKUX MPUAHATI KOprnopatuBHI nomTuku moAo interpanii ACYTII-MES-ERP, ski
O0azyrotbest Ha ctanaaprax [ISA-88(IEC 61512) ta ISA-95 (IEC62264). 3actocyBaHHs
WX TIAXOAIB J03BOJWJIO 3HAYHO ONTHUMI3yBaTU BUTPATH HA MPOLEC 1HXKUHIPUHTY.
BukopuctanHs Takux CTaHAApPTIB Mae€ 3HAYHMIA BIMB HA TMOKPALICHHS
NPOCTEKYBAHOCTI Y BUPOOHUITBI, IO JUIsi BUPOOHUKIB arponpoayKuii € 0COOIHBO
AKTyaJIbHUM Y KOHTEKCTI PO3LIMPEHHS €KCIOPTHOI NOMITUKKA YKpaiHu B Kpainu €C.
[TepcnekTrBa Ha MaiiOyTHE — MOOYJ0BA arpONIATPUEMCTB Ha MIaT(opMax TEXHOIOT I

Arpoinayctpii 4.0.

1.3 OOrpynryBanHsi BHOOpPY apXiTeKTypH i (yHKUIIOHAJBbHHX MOAYJIIB

iHpoOpMaLIIiHUX CHCTEM VIS arpapHUX MiANPHEMCTB

Exkcnnyaranifini MOKITMBOCTI Cy4aCHOTO KOMILUIEKCY TEXHIYHMX 3aco01B, MO
BUKOPUCTOBYeTbcs B IC  30upanHa 1 0OpoOkm 1H(opmarii, T03BOJISIOTH
AaBTOMATHU3YBAaTH BUKOHAHHS 0ararb0xX mpoueayp vy (QyHKIISX MIaHYBaHHS, OOMIKY,
KEPYBaHHsI, aHAJIITUKH Ta 1H.

[IpyHLMNHK MJTAHYBAHHS KJIACHYHOI ABTOMATHU30BAHOI CHCTEMH YIIPABIIIHHS, SIK1
B 3HAYHIHA MIp1 BIAMOBIJAOTE TPOECKTYBaHHIO [C, OTHUM 13 TEPIIUX CPOPMYIIIOBAB Yy
70-X poKax MUHYJIOTO CTONITTS BUAaTHAN KibepHeTk B. M. I'nmymkoB. OCHOBHI 3 X
OPUHLMIIB iX 3 ypaxyBaHHsAM Bu3HaueHHs IC 1 cydacHoro piBHs [T mpuHUmN
CUCTEMHOI0 MIAXOAY [0 MPOCKTYBaHHS, NPHUHUMI JACKOMIIO3WIIi, NPUHLIMI
MO/JIETIOBAHHS, IPAHIIUN JOIABAHHS HOBUX 3a1a4 [23].

Ha ocHOBI ypaxyBaHHsS BCHOTO KOMIUICKCY 3a/ay 3AIACHEHHS YIpaBJIiHHS
BAPOOHWYMMH 1 CYNPOBIIHUMH TMPOLIECAMU B MAISUTBHOCTI MIANPUEMCTBA, MOKHA

BA3HAQUWTH, IO Cy4YacHIi i1H(popmaniiiHiii cuctemi HeoOxigHa OyaoBa y BHIISAL
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MPOrpaMHUX MOJYJIIB, SIKI OPraHIvYHO TOB’3aHl MK COOO0, 1 B TOM K€ Yac 3AaTHi
NpaLoBaTH B aBTOHOMHOMY pexumi. Taka OaraTokOMIIOHEHTHA cHcTeMa 3a0e3neuye
JOTPUMAaHHsI OCHOBHOTO npuHumny nodyaoeu AIC — BincyTHOCTI ayOrOBaHHS BBOLY
BUXIJTHUX JaHUX. Y TOM ke yac, iHdopmarlis, mo Oyjia OTpUMaHa y pe3yJabTaTi BBOIY
4y 0OpOOKM OJHUM 13 MOAYJIIB 1HQOPMALIHHOT CUCTEMH, MOKE OyTH BUKOPHCTAHA
OyJb-sIKUM 1HIIAM ii KOMMIOHEHTOM. [IpH 1pOMYy Taka BY3bKOCHELIATI30BAHA
njaTdopMa NOBUHHA MICTUTH A00PE 3J1aroKEHy M CTPYKTYpoBaHy 0a3y AaHUX JUIs
3arajlbHOr0 MPU3HAYCHHS, OYTH THYYKOK, MacmradboBaHO 1 3a0e3neuyBaTu
JOCTaTHBO 3PYYHUH AOCTYIT KOPUCTYBayaM.

Ha niacraei mornmu0ieHoro aHamizy BKe ICHYOUMX HAROUTbII MOMYJISIPHUX SIK
3apyOiKHUX, TaK 1 BiTun3HIHUX nudposux maardpopm (Field View, Soft. Farm, Cropio)
MOHA CTBEP/UKYBATH, IO HAMOLIbIIE ONTUMAJbHUMH, EKOHOMIYHUMH Ta
reorpa@iuHo AOCTYMHUMHU (0€3 MPUB’SI3KM A0 poOOYOro MICUs) € CHCTEMH, IO
0a3yIOThCs HA XMAPOBUX cepBicax. [lepeBaroro BUKOPUCTaHHS «XMAPHUX OOUYHCTICHBY
€ MOJJIMBICTh YIPABJISATA BHTPATAMH HA MPOrPAMHE Ta TEXHIYHE 3a0€3MEUcHHs W
e(heKTUBHE HOr0 BUKOPUCTAHHS, HANPUKIaa A1 mocayru Software as a Service (SaaS)
— «mporpaMHe 3ale3neueHHs K cepBicy [24]. VYcemimHI XMapHi PiMICHHS CHiA
3aCTOCOBYBATH SIK 3MIHY a00 PO3LIMPEHHS TPAMMLIAHUX MPOTPAMHUX PIMIEHb s
TEXHIYHOT Ta (pyHAAMEHTaIbHOI peopraHizanii Oi3Hec-mMoAenl. 3a iX JOMOMOIOK)
MO>KHa 30€perTd HaABEJNMKI O0CATM JNaHWX, JOCTYN A0 SKWAX 3AIACHIOETHCS 3
MOOLTBHUX Ta NEPCOHATILHUX KOMIT FOTEPIB.

Apxitektypa cydacHux [C, 3aCHOBaHMX Ha XMapHUX OOYHCICHHSX, €
MOJICPHI30BAHUM BapiaHTOM OLIbII BIIOMOI KJIIEHT-CEPBEPHOT apXiTeKTypH. Bigomo,
10 XMapH1 OOYMCIICHHS — [1€ MPOorpaMHoO-anaparHe 3a0€3NeUYCHHs CEpBICaMU, SIKE J1a€
3MOry KJIIEHTaM KOPUCTYBaTUCh Pecypcamu 3a JONMOMOrorw web-iHTepdeiicy um
BIITAJICHOTO A0CTyMy. [Ipy ibOMy TEpMIHAJIOM CTa€ MIAKIKOYEHA 10 MEPEKi poboua
CTaHI[IsI KOPUCTyBaya, a CEPBEPU — OOUMCIIIOBAILHOI xMmapor [24]. Sk  Bigomo,
OCHOBY KITIEHT-CEPBEPHOI apXITEKTYPH CKIAAAKOTh 1BA KOMIIOHEHTH: KITIEHT 1 CEPBED.

KitienT — KoM roTep Ha G011 KOPUCTYBAYa, 3 IKOTO BIMPABIISIETHCS 10 CEPBEPA

3aMAT 33475 OTpUMaHHs iH(popManii a0 BUKOHAHHS NMEBHUX M1d. Bkl moTyXHUIMA
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CLILCHKOTOCTIOAPCHKUX Ta EHEProManinH. BCl CIIOBHUKM nepeadavyaroTh MOKITUBICT

AOIIOBHCHHA HOBUMH JaHUMH, aKTyaJIbHUMHA 1JI1 KOHKPCTHOIO HiI[HpI/I€MCTBa.

Bucnosku 10 posainy 1

Pyx y Hanpsmky BHOpoBajkeHHs TexHojorid I[Hmyctpii 4.0 B arapHomy
BAPOOHUITBI BU3HAYCHO K HEBIABOPOTHUHN Ta €IMHO BIPHUI LIISX HA MI>KHAPOIHOMY
PiBHI1 if CPOPMOBAHO OCHOBHHUI CTEK TEXHOJIOTTH, SIK1 MO>KYTh 3a0€3MEUNTH NEPEX1 10
HOBUX  PIBHIB  SIKOCTI  arponpoOAyKLii,  arpOBUpPOOHMILITBA,  YMPABIIHHS.
Arpokynbrypa 4.0 00roBOprOETHCS HAa CBITOBUX MaiiJaHUMKax 1 popymax.

TexHoNorii TOYHOrO 3eMJIEPOOCTBA € CYTTEBHM KPOKOM JO TMOEJAHAHHS
TpaAuLIHHUX BUPOOHMYMX MPOLECIB Y POCIMHHMITBI Ta HM(POBUX TEXHOJOTIH 1
BKJIFOYAIOTh 3aCTOCYBaHHS AUGPEPEHIIIOBAHOTO «TOYHOIO» MIAXOAY A0 BUKOHAHHS
BCIX Omepaitiid, 300py 1 BAKOPUCTAHHS TaHUX.

[Tepexin 1o Arpokyaetypu 4.0 6a3y€eThCs Ha OCBOEHHI sIK TEXHOOrH 3.0, Tak 1
JOJABaHHSl IITYYHOI'O I1HTENIEKTY, POOOTH30BAHMX CUCTEM, OJIOKUCHHY, THTEPHETY
peucii Ta IHIIMX CKIIaaoBuX ppeiMBOpKy IHaycTpii 4.0.

KinbkicTe BUAIB onepaliid, SsKkux NoTpedy€e CydacHe arpapHe MIANPUEMCTBO Y
PO3pi31 BUKOHAHHS BUPOOHUYMX 1 YIIPABIIHCHKUX (QYHKIII MOke Oyu HaA3BUYAHO
BeJMKOK0. [10Tik manux noTpedye HEHTPaTI30BAHOTO OHOBJIEHHS 1 BYACHOI JIOCTABKH.
301Ib1ICHHS TOTOKIB BEIMKUX 00CATIB JAHUX B arpapHOMY CEKTOP1 CTAE MOXKITMBUM
IHTErpOBaHO Ta €()EKTHMBHO OMpAIlOBATH JIMIIE Ha IMjaT@opMmax Cremiaai30BaHNX
iH(popMaliiHUX  ynopaBisrounx cucteM. OOIPYHTOBAHOK €  TpUPIBHEBA 1
OaraTtopiBHEBA KIIIEHT-CEPBEPHA  apXITEKTypa, sKa Oa3yeTbCsd HA XMApPHUX
oOuncneHHsx. B Ykpaini npeacTaBieH1 Ui BOPOBALKEHHS BIAMOBIAHI BITYA3HSHI i
3apyOixkH1 Tuiaropmu, siK, Hanpukiaa, Soft. Farm.

[TomanpmiMu  3aBAaHHSAMH B PoOOTI € OOIPYHTYBAaHHS ONTHMAJbHUX
(PYHKIIOHATBHUX CKJIAIOBUX 1 CTPYKTYpH 1H(POPMALIIHOT YITPaBISFOY0i CHCTEMU, HA
naar@opmi SIKOT MOMIIMBO TPOBOAUTHA OOPOOKY BCIX JaHWX, K1 30MParOThCA B XOJI
BUKOHAHHS BUPOOHWYMX Omepaniii B arapHoMy BHPOOHHUIITBI. 3a OCHOBY oOpaHa

NpeAMETHA 00JIaCTh rajay31 POCIUHHUIITBA.
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PO3/ILT 2
3MICT ETAHIB I 3AXO/IB 3 YIOCKOHAJIEHHSI IHOOPMALILITHOT
CHCTEMM YIIPABJITHHSI BAPOBHUYNMU ITPOLIECAMH B
ATPAPHOMY HIIITPUEMCTBI HA IHTETPOBAHIII IIAT®OPMI

2.1. ®opmyBaHHsl INIAHY BIPOBAJXKeHHs IHopmManiiiHux cucrem Yy

BHPOOHUYY AiSJILHICTH arpoNiANPUEMCTB

daxiBli 3 arpapHOro BUPOOHUIITBA MPU NOIIYKY YIPABIIHCHKUX PIIICHb YaCTO
ameNioTh 10 MIHJIMBOCTI Ta HemependadyBaHOCTI GaratboX (PakTOpiB, HIO TaK YU
1HaKme MmoTpiOHO BPaxOBYBaTH Yy MPOBAIKEHHI BUPOOHMYMX MPOLECIB. 3 METOKO
ajanramli Ta 3HWKEHHS PU3UKIB CUTBCHKOTOCIMOAAPCHKUM M1 AMTPHUEMCTBAM HEOOXITHO
0o0po0yATH BENMKI OOCATH K 30BHIIIHBOI, TaK 1 BHYTPIIIHBOI iH(OpMaLii, 0o
00yMOBITIO€ HEOOXIIHICTh 3aCTOCYBaHHs 1H(OPMALIHHUX TEeXHOJOrH. Meroam 1
3aco0u 00poOku 1HdopMaIlii 3anexarh BiJ 1i TpUpoar, 00CTIB, Ta 0araThbOX THIINX
BJIACTMBOCTEH, & TAKOK MPUHAJIICIKHOCTI 10 MEBHUX KATEropiil: nepBrHHA a00 NOX1Ha,
ornepatviBHa # 3MiHIOBaHa a00 crajna 1 T.1H. CydacHi JOCSATHEHHs B 00nacTi
TENCKOMYHIKALIHA, UPPOBUX TEXHOJIOTIH, METOAIB 300py i 00poOneHHs 1H(popMari
00’€KTUBHO CIPUSFOTH CTBOPEHHIO MPUHIIMIIOBO HOBUX MPOTPAMHUAX KOMIUIEKCIB, SIKI
3/aTHI IHTErPyBaTH JOCBLA OararbOx CHOEMIATICTIB B 00JIACTI arpoHOMIi, O10JI0rTii,
€KOHOMIKHM Ta 1HIIWX CYMIKHUX O0NacTax AisUIbHOCTI [26]. LlInpoke BUKOPUCTAHHS
BKAa3aHUX CHCTEM 1 TEXHOJIOTIH y raiy3i BeJe A0 Kpauloi Oprasizaiii ynpasJiHHs BCiMa
MPOIIECAMH CUTBCHKOTOCMOAAPCHKUX MIAMPUEMCTB, 0OPOOKHM Ta y3araJibHEHHS JaHUX,

a TaKOK MOJANBIIOrO X BUKOPUCTAHHS U1 TOOYA0BH MOJENEH 1 MPOrHO31B.

2.1.1 ArporexHoJorii sik npeamerHa ooaacrts IC B rajiy3si pocJIMHHHITBA

JIs po3yMiHHS CKJIaay TEXHOJIOTIH 1 BUOOpYy HeoOxiaHoro ¢yHkmionany IC 3
METOK)  aBTOMAaTW3alli  yOpaBiaiHHS  BHPOOHMUTBOM y  KOHKPETHOMY
CUIbCHKOTOCTIOAPCHKOMY  MIAMPUEMCTBI  HEOOXIHO TMPOBECTH 3HAYHUNA 0O0CST

niarotoBumx poOit. Ilepm 3a Bce, BCIM 3alliKaBICHUM CTOPOHAM HEOOXITHO YITKO


















34

3. Bi3Hec-nporecH (TEXHOJOTTYH1 MPOLIECH ) MIAMPUEMCTBA TPpeOa OMHUCYBATH Ta
aHaJI3yBaTH 0 NOYATKy BIPOBA/LKECHHS, a HE IMiJ] 4ac peasizauii MPOeKTy.

4. BopoBa)KCHHS pPAalliOHATBHO BUKOHYBATH MO MOIYJISIM, MOYMHAKOYH 3
MOJYJIB, SIKI HAWMIBUAINIE TPUHECYTh PEAIBHUNA PE3yJabTaT, 13 MOAATBIIAM
MacIITa0yBaHHSIM.

5. YcnimHe BOPOBALKCHHS — PE3yabTaT TICHOI coiBmpami po3poOHMKa 1
3aMOBHHKA, PO3YMIHHS CYyTHOCTI 3aBJIaHb MPEAMETHOI 001aCTI.

[TpoBiBIIM AcTabHUNA aHa13 ICHYIOUOI cUCTeEMHU (200 mapajeibHUX CHUCTEM )
YIPaBJiHHS BUPOOHWYMMH MPOLIECAMH HA MIAMPUEMCTBI, OKPECIMBIIN 3aBIaHHs Ta
CTBOPHWBILM 3arajibHy KOHLEMIII0 BIPOBAIKEHHS YA0CKOHAIeHOI [C nepen KepiBHOO

JIAHKOKO CTOITh 3aBJIaHHSI BUOOPY KIHIIEBOTO PILICHHS Ta KOMIOHEHTHOTO ckiany IC.

2.2. llopiBHsiibHMi aHadi3 iHGopMaUiHHUX CHCTEM yIPaBJiHHS
BUPOOHMYHMMH MPOLECAMH Tajy3i pOCJUHHHITBA HA OCHOBI KoMIWiekcHuX IT-

niargopm

E(exTrBHE BEIEHHSI Cy4aCHOTO arpapHOro BUPOOHUIITBA MOJKIJIMBE Ha OCHOBI
3aCTOCYBaHHS KOMILUIEKCY TH(OPMAIIHHUX CUCTEM 1 TEXHOJIOTIH, aBTOMAaTH3allli BCIX
eTaniB 300py Ta OOPOOKM AAHUX, MIATPUMKHN TPURHSATTS PILLICHb.

€ uymmano poOIT, NPUCBIYEHUX OpraHizauii €AUHOro 1H(OPMALIHHOIO
CEpENOBMINA BEICHHS OOIKOBUX JIAHUX B arpOMIANPUEMCTBAX, HampuKian [32]. Ane
4acTO HAYKOBII OOMEXKYHOThCS OOJIKOBUMH CUCTEMAMH 1 MPOrpaMaMu €JIEKTPOHHOT
3BITHOCTI. JlJIs arpOmiANpUEMCTB, SIKI CTAIM HA LUISIX BIPOBAIKEHHS TOYHOTO
3eMJIEPOOCTBA, MOCTYMOBOTO MEPEXOAY HA PIBEHb ATPOKYIbTYpH 4.0 MPIOPUTETHUM
NUTAHHIM € OpraHi3al(is yIpaBiHHS BCiMa BUPOOHUYMMHU MPOLIECAMHU B CEPEIOBUIII
cnemiam3oBanoi IC Ta MOKITMBICTh MOEAHAHHS HA IHTErPOBaHIi miargopmi MOTOKIB
naHux 1 (popMyBaHHS OUTBIIOCT BU/IB 3BITHOCTI. [lepenik 1 3MICT OCHOBHMX MO/TYJIIB

TaKUX CUCTEM OYB PO3IMsHYTUI B poOoTi [21].



35

Ines crBoproBatm tuiarpopMu BXe HE HOBA: Taki rirantu [T iHmycrpii, sk
koMmmanii Microsoft, Intel, IBM Ta 1H. B4aCHO 3p0o3yMijii CTpaTeriyHl NepeBark s
maaTdopM y BiracHoMy po3BUTKY [33]. CyvacHi po3poOHuKH 1HHOPMALIIIHTHIX CUCTEM
TaKOX HAMArarTbCsA CIIAYBATH LMM CTPATErissM 1 Po3poOJsitOTh PIZHOMAHITHI
IPOMUCIIOBI PILICHHS HA OCHOBI €AMHUX MIAT(OopM. TakuMu KOMIaHiIsIMH, 010 MAKOTh
KOMIUIEKCH1 PIIIEHHS AJIs arpOBUPOOHMKIB, HA CBOrOJH1 B YKpaiHi €, Hanpukiafd, ['T-
Enterprise [34] 3 mnargopmoro MASTER, TOB Kgaprt Co¢r 1 miardpopma Soft.Farm,
TOB «CortlIpo» 1 IIK «YHiBEpcam.

Ha arpaproMy puHKy YKpaiHu IIMPOKO MPEACTABJICHI 1 KOHKYPYIOTh B CETMEHTI
OPOrpaMHOro 3a0e3neUYeHHs MDKHAPOAHI KoMmaHii. [IpoBiiHI BUPOOHUKM HACIHHS,
3aco0iB 3axucTy pociuH (33P), MiHepalbHUX JTOOpUB, CUIBCHKOTOCHOMAPCHKOrO
oOnaZiHaHHS HAMArarThCs 00’ €IHATH CTAHJAPTH PI3HUX NPHUCTPOIB Ta 3acO0IB Ha
NPUHLIANIAX CYMICHOCTI HA BCJIACHUX MaTdopMmax, sK HapuKiIaa, KoMmiaHis Bayer.
[ToTeHIIHHAM KJIIEHTaM MTPOMOHYIOTh MAKET MOCAYyr pa3oM 13 1H(OPMALIHHOKO
cuctemoro Field View. Onnak, naHa cuctema Mae JullIe aHJIOMOBHHM iHTEpQeEiic, He
MICTUTh BOYJIOBAHMX CJIOBHUKIB JaHWX, MOB’S3aHUX 13 arpapHUM BHUPOOHUIITBOM
BLJIOMY (HaMpHKIAA, BCiX COpTIB n0OpuB, Bcix BUAIB 33P Ta iH.), a OT)KE HE Mae
O4IKyBaHOT €(PEKTUBHOCTI [Tl arpPOTIANMPHEMCTB.

Po3zrisiHeMO Ha OCHOB1 (PyHKIIOHATY XapaKTEPUCTHKHU AEKITBKOX TMOMYJISIPHUX
1H(pOpPMaLIHHUX CUCTEM PIZHHX PO3POOHMKIB, SIKI MAKOTh MOAIOHICTH MIAXOMY 10
aHanizy AaHux, HaOopy moaymiB. [lepumm mposenem anamiz moayis MASTER:
ATpoHOMId, 110 BKJIHOYeHUH 10 1HpopMartiitHoi miargopmu MASTER (tabn. 2.3) 1€
TexHIYHUM OpeHaom komnanii [T-Enterprise (monatok b).

[Tnargpopma MASTER cneniami3yeTscst Ha PILICHHSAX JUIsl YIPaBiHHS Oi3HEC-
npouecaMu BCIX BUAIB MIANPUEMCTB, aJle¢ MA€ CHELATI30BaHUA MOAYIb ATPOHOMIs
(momarok B), o poOuTs iforo 6uiblI YHIBEpcanbHUM [35].

B 4KOCTI MOPIBHANBHUX XapaKTEPUCTUK OOpPaHO Takl, IO MOKA3yKOTh PIBEHb
aJaNTOBAHOCTI CUCTEMH came 10 OOMIKOBUX omepariii Ta 300py 1 0OpoOKM NaHuX,
OMEPaTHUBHOIO pearyBaHHs Ha MPOOJIEMHI cUTyalli y X0l 3A1HCHEHHsS BUPOOHUYOI

TISUTBHOCTI B Taly31 POCIIMHHULITBA.
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(epMepchKUM rocrmofapcTBaM y ix Oulbll €()EKTHBHOMY 1 CTaJIOMY PO3BUTKY.
Syngenta Group — CBITOBHA Jijiep 3 nu@poBizailii CIILCHKOro rocrnogapcTeay [39].
[Tonan 50 MJH ra CUTbroCmyTi/lb KEPYOTHCS MPOTPAMHUMHM MPOIYKTAMH KOMITAHI].

B Takomy 3k KOHTEKCTI, SIK 1€ TPEACTABICHO B Ta0. 2.3-2.4 MOKHA MPOBECTH
aHaJl3 1HIIMX CHUCTEM JUIs 3A1MCHEHHS YNOPABIIHHA BHPOOHWYMMH MPOLECAMHU
arponpoOMHUCIOBOro miAnpueMcTBa. KojkHa cucteMa Mae MeBH1 OpUTIHAIBHI PILIEHHS,
K HAmpHKJIad, MPOrHO3yBaHHS ypoxkaiHOCTI B Cropwise, abo Hallp CympoBIIHUX
MOJYJIIB, SIKI OXOIUIFOKOTh YCi €KOHOMIYHI JIaHKM MiANPUEMCTBA 1 3A1HCHIOHOTH
YOPABJIIHHS BUPOOHUYMMHU, OOJIIKOBUMH, (PIHAHCOBUMHU, Ta HIIUMH MPOrpaMamu, siK
ne mnponoHye mnporpamHuii kommiekc MASTER: Arponomia. JlogaTkoBUMHM
BKESIMU 10 BUOOPY 1 BOPOBA/PKCHHS BUCTYMNAKOTh I[IHOBA MOJIITHKA, JOCTYIHICTh
JEMO-BEPCIi [UIsl O3HAHOMIICHHS, BIAKPUTICTh Ta MaciiTaboBaHiCTh. KommekcHui
aHaJli3 Ta BUBYCHHS BIATYKIB KOPHCTYBAYiB COPUSIN BUOOPY CEPEN BCIX MOTYKHHUX
po3pobok yHiBepcanbHoi IC Soft.Farm [40].

Bitum3nsna cucrema Soft.Farm npoiinuma wmumsx Bl coemiaini3oBaHoi
1H(popMaLIHHOT CUCTEMHM 3 aBTOMATHW3alli yIpaB/IiHHS BUPOOHHYMMH IPOLIECAMHU
arponiOpuEMCTB 10  CyYacHOi  MOTy>kHOi  miatrdopMmu, sgka 00 €aHYE
reoinopmaniiiny cuctemy Kanmactp.UA, 1 31aTHa 1HTErpyBatucs 3 OyAb-IKUMH
iHomMu margopmamu. OcTaHHs po3poOKa € HAA3BUYAHO KOPHCHOK y Po3pisi
00JIIKY 3€MEJIbHUX PECYPCIB yCiX 0€3 BUHATKY TEPUTOPIANIbHUX 00’ €/IHaHb B YKpaiHi.

Cucrtema € BeOOPIEHTOBAHOK, 3aCHOBAHA HA XMAapHUX TEXHOJIOTISX,
NpPU3HAYCHA JJI OpraHi3amii Ta YNpaBIiHHS CLIbCBKOTOCHOJAPCHKUMHU POOOTaMMU,
0a30B1 MOJTyJII HAJAIOTHCS Y BUTbHOMY JocTyl. CucteMa po3po0JieHa y BIMOBITHOCTI
O0 moTped BITUM3HSIHOIO arpoCEKTOPY  CLIBCHKOTOCHOJAPCHKMX BHPOOHUKIB,
(cTOBHUKM 0a3yrOThCS HA OCHOBHMX KOMITOHEHTAaX arpapHOro BUPOOHMIITBA, TAKUX SIK
IPYHTH, NECTULUAN, BUAN LIKITHUKIB, 3aCO0IB 3aXUCTY POCIIMH, MAPOK TEXHIKH TOILO;,
(OpMyBaHHS 3BITHUX €JICKTPOHHUX JOKYMEHTIB 3I1ACHIOETHCS BIJMNOBIIHO J0
NEPENIKy Ta BUMOT YAHHOTO 3aKOHOJABCTBA). 3AATHICTh IHTErpauii 3 CUCTEMaMH

1Humx miardopm knacy ERP 3a6e3neuyerses BianoBigHumu API BeOcepsicy [41].






40

MopynbHicTe  noOyaou  IC Soft Farm  nmosBosnsie  oOmikoByBaTtd  BCl
TEXHOJIOTTUHI Onepanii, siki IPOBOAATHCA, 3A1MCHIOBATH AHATITUKY, TCHEPYBATH 3BITHI
JOKYMEHTH, PO3Pax0OBYBaTH 3MiCT, 00CATH 1 BapTICTh PoOIT. Moyt o0uparoThes 3a
noTpedH, TUTATHI Omepariii MOXHA BKJIKOYATH 3a TOTPEOH, 110 J03BOJISE YIPABIATH 1
(YHKIIOHATIOM, 1 Tapu(HUM IJIAHOM, MOETAMHO BIPOBAKYBaTH. PO3MIIIHEMO Ha
npuKianax (yHKI[IOHAT CUCTEMH Ta TEXHIYHI MOKIMBOCTI TOJOBHMX MOMAYJIB.

Mopyii, 10 CTOCYIOThCS 00JIIKY 3€MEJIbHUX PECYPCIB 1 poOIT, HABEAEHO B Ta0J. 2.5.

Tabnuns 2.5 — 3MiCT TOJOBHUX MOIYJ1B OOPOOKH «3€METBHUX)» TaHUX

Hasa monyns Oyukuii moayst B Soft. Farm

CTBOpeHHs MOBHOTO OAaHKY 3€MENIbHUX PECYpPCiB, HAHECEHOTO Ha €IEKTPOHHY
Mary IIOJIIB Ha OCHOBI CYNyTHHKOBHX 3HIMKIB (OyAb-siki BHUMIiprOBaHHS
3aJIe)KHO BiJl TEXHOJIOTIH TOYHOTO 3eMJIepOOCTBA); ayAUT 3€MENbHUX I1JITHOK
3a pomnomororo IIKKY (obmik [OroBOpiB OpeHAM 3€MENbHHX MlJISTHOK,
KOHTPOJIb TEPMiHIB i TOrOBOPIB, Bi3yaJbHY aHAIITUKY PO3TAIlyBaHHS MaiB HA
NOJIi); JOAATKOBI OE3KOIITOBHI IHCTPYMEHTH, SIKI MOYKHA BCTAHOBHUTH Ha
MOO1JTBHUH TPUCTPIiA.

Po3pobka Ta aBTOomMaTuuHe 30€piraHHS TEXHOJIOTIYHMX KapT BHUPOLIYBaHHS
CLIbCHKOTOCTIOAAPCHKUX KYJIBTYp B OJHOMY MICLH, IIBUAKHH PO3PaxyHOK
notped y IIMM, nobpusax, 33P, HaciHHI Ta 3apoOITHIH TIIaTHI, aHai3
«ATpoTexHoJoris» | cOOIBapTOCTI  pO3pOOJeHUX — arpoomnepanii Mo  CLIBCHKOTOCTIOAAPCHKIM
KyJbTypl, momro abo rpymi IOJB, aBTOMATHYHHHA MEPEepaxyHOK HOPMH
BHECEHHs1 NOOpWB, BUCIBY, BHeCeHHs 33P 3 ypaxyBaHHSIM XapaKTepUCTUK
KOJKHOTO 110JIs1 1 HOpMyBaHHS KapTH 3aBJAHb.

[InanyBaHHS Ta KOHTPOJb BUKOHAHHS IOJILOBUX POOIT 3 OMOPOM Ha AaHi
TEXHOJIOTIYHUX KapT: CTBOPIO€ rpadiuHe BiAOOpakeHHS IUJIaHY MOJbOBUX
poliT y Burisiai giarpamu [anTa. Bisyamizauist qomomMarae BUSHAYUTH BY3bKi
MiCIs, KOJIM  arpoorepauiss BHKOHYETbCS OJHOTUIHHMH  MOJACISIMU
CLIBIOCITEXHIKH, 3MIHUTH TOYaTOK BHKOHAHHSA Ta €(pEKTUBHO PO3IMOIIIHTH
«GPS moniTopuHr |po00TH Mk MexaHizaTopamu. Ha BigMiHy Bil CTAHAAPTHOrO HAOOPY QyHKIIH
TEXHIKI» GPS MOHITOPHUHTY, JOJATKOBO A€ MOYKJIUBICTh!

— aBTOMaTHYHOTO  PO3pPaxyHKy  OOpoOJNeHMX  rekTapiB, BPaxOBYHOUHU
MEPEKPUTTS Ta CAMOTIEPETHH, MPU pOOOTI HA MO KIJIBKOX OJUHHIIb TEXHIKH,
— PO3MOII MAIBHOTO Ha Tiepei3au Ta podoTH,

— ONEPaTUBHOTO OTPUMAaHHA 1H(OpMAaLi IO BUKOHAHUX pOOOTaxX Ta BUTPATAX
MAJBHOTO B PO3Pi31 arpoornepariii, mojiiB, TEXHIKH, MEXaHI3aTOPIB.
BusHaueHHst arpoi3MUHMX Ta arpoXiMi4HHMX BJIACTUBOCTEH IPYHTY;
NPOBENEHHS XIMIYHOTO aHaji3y IPYHTY BCBOIO 3€MENbHOro OaHKy dYepes
ingexcn NDVI 3a gekinbka poKiB, BU3HAYEHHs MPOOJIEMHUX AIJISTHOK TOJISL.
PesynbraTi XiMiyHOrO aHaiizy a00 BUMIPIOBAHHS VINIJIBHEHHS IPYHTY (3a
«Kaprorpamm» JOTIOMOT'OK0 TIEHETPOMETPA) MOJKHA 3aBAHTAXKHUTH Y MOAYJIb CUCTEMH, SKHIM
noOyaye KapTy PO3MOALNIEHHs MOKA3HUKIB IO MO0 3a nmpodamu rpyHTy. Lle
T03BOJIsIE BU3HAYATH BJIIACTHBOCTI IPYHTY Y Oyab-siKili TOYLI TOJIs, 30epiraHHs
Ta nomyk iHpopmamii no Bmicty noxkuBHuX pedoBuH (N, P, K Tta iHmNX),
MEXaHIYHOMY CKJIaay a00 3BOJIOXKEHOCTI, JOCTYN 10 30€PEIKEHNX TAaHUX.

«3emMenbHu
OaHK»
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3aCTOCOBYBATM METOAM TOYHOIO 3eMJIEpOOCTBA, MPOBOAUTH AQHAITUKY, a BIJATaK
OTpUMYBaTH MPUOYTKH Ta IMiIBULLYBATA PEHTAOEIBbHICTb.

2) Opranizaniiinuii: y10CKOHAJICHHS OpraHi3aliiiHol CTPYKTYpHY MiANPUEMCTBA,
Nepepo3noal 000OB’SI3KIB MEPCOHATY 1 MEPEBEACHHS OaraThoX POOIT B IUIOLIUHY
aBTOMAaTH3allii, OTPUMaHHs €KOHOMIi poO0YOro 4acy 1 BUPIICHHS OUIbIIOI KUTBKOCTI
3a7a4 B OJMHUII0 4Yacy, NOKpamleHHs oOmiKy poO0oYoro wacy 1 NIABULICHHS
BUKOHABCHKOI NMCIUILIIHYU, BIATOBIAILHOCTI.

3) ExOHOMIUHMI: TOCSATHEHHS OKYNHOCTI BKJIQJCHb, MiJBAIICHHS MPUOYTKY 1
PEHTAOENBHOCTI 32 PAXYHOK 3HWKEHHS MPSIMUAX BUTPAT HA BAPOOHULITBO 1 T.1H.

VY Oy ib-SKOMY 3 IEPIIMX ABOX MYHKTIB TAKOK MPUCYTHSI EKOHOMIYHA CKIIAJ0BA.
BasucoMm A BUKIAACHHS MIPKYBaHb MPO €(EKTUBHICTH BOPOBAIKEHH [C MaroTh
OyTH JaH1 K PO AisUIbHICTh KOHKPETHOTO MIAMPUEMCTBA, TaK 1 BAPTICHI MOKA3HUKA
camoi 1H(pOpMAIIIfHOT CHCTEMH.

E(exkTrBHICTh BUKOPUCTaHHS 1HQOPMALIHUX TEXHOJIOTH Ta €(EKTUBHICTH
(YHKIIOHYBaHHS 1H(OPMALIAHOI CUCTEMH YNPABIIHHS BUPOOHWYMMH MPOLIECAMU
arpomiANpPUEMCTBA B LIJIOMY BU3HAYAETHCA 32 BIAMOBIAHICTIO KpUTEpito (3.1):

f(r, t) — min, (3.1)
J€ T — 3arajlbHa KIJBKICTh PECYpPCIB, 110 BHUTPAYAKOTHCS HA aBTOMATHU3AIlIo
yIPaBJiHHS (MaTeplajibHi, IHTEICKTYalbHI, TPYAOBI);

t — vac crabunizanii QyHKIIOHYBaHHS MIANPUEMCTBA.

[Ipy w©pOMY mnpu MJaHYBaHHI MIHIMI3YETbCS B OCHOBHOMY 7, a HpPH
OMEpaTUBHOMY ympaBiiHHl — {. OLHIOBaHHS €KOHOMIi PEeCypCiB 3a pI3HUMH
MeToaukamu (Hanmpukiaa [20]) mokasanu 3HAYHY €KOHOMIK MajibHOro, poO04oro
4acy, MOCIBHOIO Marepiajiy, repoiumaiB 1 oOpus, 33P. 3a naHuMu, ONPUITIOTHEHUMHA
komnaniero TOB «Kapt Codry, sika € opiniiiHuM po3pOOHUKOM 1 MOCTAYaTbHUKOM
IC Soft.Farm, y po3pi3i BUKOPUCTaHHS KO>KHOTO 3 MOJIYJIIB CIIOCTEPIracThCsl 3HAUHMIMA
exkoHOM14Hu# e(pekT. B Tabn. 3.1 HaBeneHo 3BeeHY 1H(OPMALLIFO IOA0 €PEKTUBHOCTI
BUKOPUCTAHHS MOAYJIIB «3eMeNbHUNA OaHK» Ta «ArpoTexXHoorisy. OiHIOBaHHS
NOKA3HUKIB 311iHCHEHO B epepaxyHKy Ha ymoBH1 1000 ra myomi mosis (1aHi OTpyUMaHi

3 0aratb0X rocrnoJapcTB, B3ATO YCEPETHEH] JaH1).
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Tabmuus 3.1 — [ligpaxyHOK MiABUIICHHS MPUOYTKOBOCTI OKPEMHUX POOIT mpr

BuKopucTanHi moayiB IC Soft.Farm (3a ninamu cranom Ha Kinenb 2021 p.)

Bincorok Ob6csr Cepenns BapTIiCTh ExoHowmist B

Bupn pecypcy 3MEHIIEHHS 320IIAKEHOTO (mpuOyTKOBICTH) IPOLIOBOMY
BUTpAT pecypcy Ha 1000 ra 3a T (ra), rpH BUMIpi, TPH

Oo6mnikoBaHi
3eMelbHI yTiast 3% 30ra 11200 336000
(TI0J151, NITISTHKH)
MiHepanbHi
nobpusa npu 15% 30T 7840 235200
BHECEHHI
ITanuso npu
BHEDHARM TOABOBIX 1+ 1094 800 n 32,5 26000
pobiT  (mapanenbHe
BOJIiHHS1)
CyMapHuii moKa3HUK - - - 597200

Omxe, NHIIE 3aBASKH 3aCTOCYBAaHHIO 4-X MOAYJIIB CUCTEMH 1 OTPUMAHOMY
TOYHOMY BUMIPIOBAHHI 3E€MEIBHHUX YTIilb, KOHTPOJIKO BHECEHHs n00puB (1 BuAy),
3aCTOCYBAaHHI KOHTPOJIK BUTPAT MajMBa MNP BUKOHAHHS OKPEMHUX OMNEPALii CKIIaae
He w™meHme 597200 tpH (21328 $3a kypcom 28 rpu/$). [lomatkoBi mpuOyTKH
(3MEHIICHHS BUTPAT) BiAOYBAKOTBCS 34 PaXyHOK NPOPAXOBAHUX YIPaBIIHCHKUX
PILIEHb TPH 3aCTOCYBAHHI IHIIUX MOJYJIIB CHCTEMH.

HactynHuM eranoM OWIHKH €(QEeKTUBHOCTI BNpoBaKeHHs [T ynpaBimiHHS
nianpueMcTBoM [47] € po3paxyHok BuTpar Ha I'T, BU3HaueHHs 00CATY THBECTHILLIM, K
HEOOX1/IHI AJI1 JOCSATHEHHs MmocTaBieHOi MeTH. OIiHKa BHTpPAT Ha 1HQOpMaliiiHy
TEXHOJIOTII0 CKIIQAAEThCs 13 JBOX €TaliB. OLIHKK YCiX KamiTalbHUX 1 MOTOYHUX
BUATpAT, TOB’S3aHMX 13 BIPOBAIKECHHAM 1 BUKOpUCTaHHAM [T, Ta OWNIHKHK
OOIPYHTOBAHOCTI BEJIMYMHKU BUTPAT HA MPOEKT. PO3MIISIHEMO iX OLIBII AETATBHO.

[lepmmii eran. OuiHKa BUTPAT MO MPOEKTY Mepeadadae BU3HAYEHHS YCIX
KAMMTaJbHUX 1 MOTOYHUX BHTPAT MOB SI3aHUX 13 BIPOBAIKEHHSIM Ta BUKOPUCTAHHSIM
1H(opMaLifHOT TEXHOIOTTI].

Jlanmii eran nepeadavae BH3HAUEHHST BTPAT BiA OPOCTOIB MOB’SI3aHUX 3
MJIAHOBOIO 200 HEIMJIAHOBOKO 3YMTMHKOK poOOTH 1HPOPMALIHHOT TEXHOOTI Ta THIIMX

MOKJIIMBHX BTpar.
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Bu3HaucHHS BENMYMHU MOXIMBUX BTpPaT 3AIACHIOETBCS HA  OCHOBI
CTAaTHCTUYHMX JAHUX OO0 BOPOBALKCHHS MOAIOHMX 1H(OPMALIHHUX TEXHOJOTIH
a00 3a JAHWMH, HAKOMMYECHUMH Ha M1 ITPHEMCTBI.

JIoCBil KOMNIaH1H, 110 BOPOBAKYIOTE [C 103BOJIsI€ 3pOOUTH MPUIYIICHHS, O

3arajibHa BeJIMYMHA BUTPAT 1O MPOEKTY MOXKe OyTH po3paxoBaHa 3a (POpMYJIOK0:
T _
Lige=Zyn+Zy+Zyy+P, (3.2)

ne Z 3[52 — 3arajbHl BUTPaTH HA MPOCKT BIPOBAIKEHHS 1H(POpMAIiiHUX

TEXHOJIOT'1i;

7, — IpsiIMi BUTPATH HA BIPOBapKEHHS [T,
Z,, — OLlIHKA HENPSIMHUX BATPAT HA MPOEKT BIPOBAKCHHS,

Z ym— CyMa BUTPAT Ha yTpUMaHHs 1T 32 MepI0A iX KUTTEBOTO LHUKITY

P — MOXIIAB1 BTPaTH B MPOCTOiB a00 300iB y CHCTEMI.

Peectpartis 1 BHECEHHS JaHUX € B CUCTEM1 Oe3komTOBHUMU. CKJIaj 1 BapTICTh
minatHux makeTiB [C Soft.Farm 3anexars Bim Habopy monyniB («Ha Budip» abo
«be3mimiTy) 1 3anexath Bl IHAMBIAyATbHUX MOTPEO MiANpUeEMCTBA (101aTOK M).

[TonepeaHi po3paxyHKu CTarei MpsIMUX BUTPAT, 00UKciieH1 3a popmyoro (3.2)
Ha 0a3i ycepeaHeHnx naHux 3a 2021 p. Ta HA OCHOBI CEPEAHIX MOKA3HUKIB MPH
BIPOBA/PKEHH] AHAIOTTYHUX MPOEKTIB Y CUIBCBKOTOCTIOAAPCHKUAX MIANPHEMCTBAX,

BUKOHAHUX 3a nocepeanuiTea kommnanii «Keapr-Cod», HaBeneHo B tadi. 3.1.

Tabmuus 3.2 — OCHOBHI CTATTi MPOTHO3HUX BUTPAT HA PeaTi3alliio MPOEKTY 3

BIPOBaKEHHS KopnopatuBHOi IC Soft. Farm [48]

Neri/rt CTaTTi NpSIMUX BHTPAT Cyma BUTpaT, I'pH
1 Kymnisys nopHOro nmakery «besmmity 15500
2 | Kymns gopatkoBoro obnanHanHs st podotu IT (okpim 1K) 9400
3 CkJiaiaHHs! TEXHIYHOTO 3aBIAHHS 12000
4 | Bukonanss po0bit i3 BctanoBieHHs 113 Ta creopenas APMiB 7200

IToToune obGcnyroByBaHHs poOOYHX MICIb Ta KAHAJIIB KOMYHIKAI i
5 IIPOTSITOM POKY 16400
ITepBuHHE HaBUaHHS NepCOHANY (YIpaBJiHIIB, BUKOHABIIB), 8 0ci0
6 (iarencus, 2 HacTaBHUKA, 471HI *6 roguHu, 1OOOBI 38 BIAPSIKEHHS) 11600
7 | Pa3om cyma npsiMux BUTpAT (cyma no3umiii 1...6) 72100
8 Burpatu Ha omtaty npari HoBoro mratHoro npaniBHuka 3 IT Ha pik 153600
9 Bcroro Burparu (1o3.7+8) 210700
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Sk Oaummo, cymapHi BUTpatd (auB. TalOi. 3.2) CKIAAaTUMyTh OJIM3BKO
210,7 Tic. TpH. (ekBiBajieHT 7 525 $). Y3araneHIOWOUH pe3ysIbTaTH 00paXyHKIB (JIUB.
Tabn. 3.1-3.2), BupoBa/uykeHHsT OaraToMOoAy ibHOi IC HE uIe NO3UTUBHO BILUIMBAE HA
AKICTb BUPOOHMYMX MPOLECIB, ajle i Mae 3HAYHWI €KOHOMIYHUIN €(EeKT. 3HMKEHHS
CYKYITHUX MaTepiaJibHUX BUPOOHMYMX BUTPAT HABITh HA 5-15 % no3Bosnsie oTpuMaru
Omu3bKo 597,2 THC. TPH EKOHOMIYHOTO €(PEKTY 3a OAMH Ce30H. Lle 103BOMUTE NOKPUTH
TOJIOBHI BUTPATH HA KYMIBIKO 1 BOPOBakeHHA [C, a Takok JO3BOJUTH MPOBOAWTH
NOAAIbITY MOJEPHI3alIK pOOOYUX MICIb, MIJABUIIYBATH SKICTH Ta €KOJIOTTYHICTH

OPOAYKILi, pO3LIMPIOBATH KaHAIM 30yTY TOLIIO.

BucnoBku 10 po3ainy 3

[IpuknanM NPaKTHYHOTO 3aCTOCYBAHHS PI3HOMAHITHOTO 1HCTPYMEHTAPIO
IC Soft.Farm aeMOHCTPYIOTh BUCOKHMIA PIBEHb BIAMOBIAHOCTI moTpebam (paxiBiiB
rajiy3i pPOCIIMHHHUIITBA y 300pi, PO3MIIICHHI Ta BUKOPUCTAHHI OMEPATUBHOI Ta
apx1BoBaHoOi 1H(opManii B X011 BAKOHAHHS BCIX TEXHOJIOTTYHUX onepauii. [lani, oo
BHOCSTBCS 1 OOpOOJIIFOTBCS KOKHUM MOJYJIEM TICHO TOB’si3aHI MK COOOK 1
YTBOPIOKOTh €AMHUIA 1HPOPMAaLifHKIA KITacTep Ha COUIBbHINA mmaTdopmi.

Cucrema 3a0e3neuye reHepaniro i 0OMiH €JIEKTPOHHUMH JOKYMEHTAMH y BCIX
TpaauUidHuX Popmarax Ta 3aTBEPLKCHUAX IEP’KABHUM 3aKOHOJABCTBOM (popMax.

[npopmariiiine, MaremaTuyHe Ta 1HII BUAKA 3a0€3MEUEHHS JIO3BOJSIOTH
3M1ACHIOBATH YIPaBIIIHHS BUPOOHWYMMH TPOLECAMH M O0CATaTH 3HAYHO BHINUX 1
TOYHUX MOKA3HUKIB 1 PE3YJIbTATIB.

E(exkTrBHICTE BUKOPHCTAHHS HOBITHIX I1H(QOpPMALIfHUX TEXHOJOrIH Ta
e(eKTUBHICTh (PYHKIIOHYBaHHs 1H(QOPMALIAHOT CUCTEMH YIPABIIHHS BUPOOHUYMMU
npoLecaMl arpomiANpPUEMCTBA B LIJIOMY OIL[HIOETBCS 32 3arajlbHUM KPHTEPIEM
JOCATHEHHS MIHIMI3alii BCIX PECYPCIB, IO BUTPAYAOTHCS HA BIPOBAIKEHHS 1 4aCOM
crabim3anii (OKyMmHOCT1) PyHKIIOHYBAHHSI M1 AMTPHUEMCTBA.

OKynHICTh BOPOBAKCHHSI CUCTEMH JIOCSATAETHCS 3aBASKH 3MEHIIEHHIO BUTPAT

BCIX BUJIB PECYPCIB MPH BUKOHAHH1 OUTHIIOCTI POOIT 1 TEXHOJOTTYHHUX OTEpariiil.
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BUCHOBKHI

3actocyBaHHs 1H(OpPMAIIHHUX TEXHOJIOTIM B arpOCEKTOpl ChOrOJHI HE
BUITQIKOBO HA3WBAKOTh «OJIAKUTHUM OKEAHOM» IS PO3BUTKY TEXHOJOTH PI3HOrO
cnpsiMyBaHHs. BHpoBa/pkeHHS 1HHOBAI 3a0e3rmeuye TOYHICTh BHMIPIOBAHb,
MIBUAKICT 300PY JaHMX Ta iX OMpaltOBaHHs, €()EKTUBHICTh TPUAHSTTS OMEPATUBHUX
1 CTpaTeriyHuX PIlICHb.

VY xoa1 BUKOHAaHHA KBami(ikawiifHoi poOoTH OyJio MPOBEACHO AOCIIIKCHHS
CY4YaCHUX TPEHMIB LU(PPOBUX MEPETBOPEHDb PETYIIIPHUX JAHUX B arpOBUPOOHMIITBI,
CTaHy BHUKOPHUCTaHHS CIICHIaTi30BaHUX 1H(HOPMALIHHAX CUCTEM  YIPABIIHHS
BAPOOHWYMMH TMPOLIECAMU B Traiy3l CUIbCBKOTO TrOCHOAApCTBa, OOIPYHTOBAHO
onTUManbHU Ckiaa 1 (yHKIIOHAT Takux cucteM. Ha OCHOBI poOOTHM MOKHA
c(opMyJIFOBaTH HACTYITHI BUCHOBKH.

1. CyuacHe CIIbCBKE TOCMOJAPCTBO 3aBIASKA OO €KTMBHUM MPUPOIAHHM,
TEXHIYHAM T4 €KOHOMIYHUM MPOLIECaM Y BCbOMY CBITI MOCTYNOBO NEPETBOPOETHCS B
OIHY 3 HalOUIbI HayKoeMHUX cdep y po3pidi Arpokynstypu 4.0, amantye 1
BIPOBAKYE LHUQPPOBI TEXHOJIOTI, CHCTEMH TOYHOIO 3eMJIepoOCTBa, MOTPEOye
CY4YaCHOTO0 MPOrpaMHOTO 3a0€3MEUEHHS, CUCTEM 30MPaHHS 1 MOHITOPUHIY JAHUX,
3aCHOBAHWX HA MOTY>KHHUX 1 O€3BIAIMOBHAX KOMYHIKALISIX.

2. 3a y3araJlbHCHUMH JAHUMH PI3HUX aHATITUYHHX KomnaHii mume 20-30 %
arpapHUx OIANPUEMCTB YKPAiHH BUKOPUCTOBYKOTH CHCTEMH TOYHOTO 3€MJIEpPOOCTBA
Ta 1HQOpMaIiiiHI CUCTEMH MNIATPUMKH W YNPaBIiHHS BHUPOOHWUYMMH TPOLECAMHM.
Biarak nepexin 10 ArpokysibTypu 4.0 6a3y€eThCsl HA OCBOEHH] SIK TEXHOOTH 3.0, Tak
1 TOJaBaHHS WITYYHOI'O 1HTEIEKTY, POOOTU30BAHUX CUCTEM, OJIOKYCHHY, IHTEPHETY
peucii Ta IHIIMX CKIIaaoBux QpperMBopky [HaycTpii 4.0.

[ToctynoBe 30UIBIIEHHS TMOTOKIB BEIMKUX OOCSATIB JAaHUX NPH BHKOHAHHI
YUCJICHHUX BHPOOHMYMX onepauid Moke OyTH IHTErpoBaHO Ta €(EKTHBHO
OMpAIIOBATH JIMLIEC HA IaThopMax CHeriani30BaHUX 1HPOPMALIHHUX YIPABISIOUMX
cucteM. OOIDYHTOBAaHOK € TpHPIBHEBA 1 OararopiBHEBA KIIEHT-CEPBEPHA

apXxITEKTypa, sika 0a3y€eThCs HA XMAPHUX OOUYHMCIICHHSIX.
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(3emenbHux, no0puB, 33P, HaciHHsA, poOouoro uacy, [IMM Ta 1H.), NpUAHATTS
ONTUMAIBHUX PIIIEHB B YIIPABIIHHI BCIMA POLECAMH. 3araibHUi MOKA3HUK €KOHOMI{
MaTEPiaIbHUX BHPOOHWYMX BUTPAT 34 CEPEIHBOCTATUCTUYHMM JAHHUMH MOXKE
cknaaaty A0 30 % MOpPivHOro YMCTOro NMpuoOyTKY.

[TpakTiuHi pe3yapTaT JaHOi poOOTH SK CHUCTEMATHU30BAHWM HAYKOBHIA,
NPaKTUYHUI MaTepla, SKHid TPOHIIOB anpodaliro, MOKe OyTH PEKOMEHIOBAHUH ISl
O3HAMOMJIEHHS CHelialicTaM B Taly3l CUIBCBKOTO TOCMOJapcTBa NpU BUOOPI 1
BIPOBAKEHH1 CIIENIaTi30BaHUX 1HQOPMALIAHAX YIpaBISIOUAX cucteM. [lomanbiri
JOCHIDKEHHS. MOXYTh JOTMOBHUTH Ta PO3MIMPUTH OCHOBHI acCHmeKTH PpoOOTH 3a

MOJIOHOK TEMATUKOIO.



