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3CYB paJiOXBHJIb, TO MOXHAa TaKOX pO3paxyBaTW HIBHIKICTh o0'ekra. Takum dYwHOM, IS
YXBaJCHHS HEOOXiTHMX HaBIrallifHUX pilleHb 13 CYIyTHHKa Ma€ OyTH TMOCTIHHO BHJIHO
[IOHAMEHIIIe M'STh CYIMYTHHKIB. Ilicisi MOBHOTO PpO3TOPTaHHS CYMYTHUKOBOTO YIPYIIOBAaHHS 3
Oynb-sKk01 TOUKH 3eMJyl B OyAb-sKUid MOMEHT 4acy Oyzae BuaHO 5-12 cynmytHukiB. CydacHi GPS-
nmpuiiMadi MaroTh 10 12 KaHaiB, TOMy BOHU MOXKYTh MPUHAMATH CUTHAIN Bifl IEKUTLKOX CYMyTHUKIB
onHOYacHO. HaanumkoBi BHMIpPIOBaHHS MiABUINYIOTh TOYHICTh BU3HAYEHHS KOOpAMHAT 1
3a0e3MeuyroTh Oe3MepepBHICTh Y BUPIIICHH] HABIralliiHUX 3aBIaHb.

OTxe, 3aCTOCYBaHHSI IHHOBAIIIMHUX TEXHOJIOTIH y raiy3i arpoHOMii Ma€e 3HaUHUH TOTEHITIAT
JUTS TTIBUIICHHS €()eKTUBHOCTI BUPOIIYBAaHHS CUTbCHKOTOCIIOAAPCHKOT MpoAyKirii. HoBi TexHomOT i
(IpoHU, ITYYHUH IHTENEKT, CTBOPEHHS TIOPUAHUX COPTIB, FreHETUYHI MO ]IKaLlii POCTHH) TAIOTh
3MOTY TIOKpAIIUTH SKICTh 1 KOHTPOJb 3a POCIMHAMH Ta TIPYHTOM, 3HHM3UTH BHTPATH Ha
BUPOOHMIITBO, 3MEHIIUTH BIUIUB HECHPUATIMBHX (pakTopiB Ha Bpokaid. OJHAK YIPOBAKEHHS
IHHOBAITIH HE 3aBXIM € ycminmmHuM. Lle 3anekuTh Bijg 6arathoX (hakTopiB: JOCTYIMHICTh TEXHOJIOTIH,
NpaKTUYHE HaBYaHHS (hepMepiB Ta arpOHOMIB, JepXKaBHA MIATPUMKA, CIIPUATINBI PUHKOBI YMOBH
tomo. ToMy BIPOBAa/PKEHHIO TaKMX TEXHOJIOTIH Yy CULIbCbKE TOCIIOJAPCTBO Mae€ TMepeayBaTh
KOMILJIEKCHE ¥ yceOiuHe BUBUCHHS.
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INNOVATIVE TECHNOLOGIES IN AGRONOMY

An innovative approach to agribusiness based on the concept of smart agriculture (smart
agriculture), which is now spreading throughout the world, includes technologies and solutions of the
Internet of Things (Internet of Things) aimed at achieving improved operational efficiency, maximum
yield and minimized costs through data collection in real time, their analysis and application of digital
production management systems. Agribusiness is already actively applying these innovations and is one
of the major consumers of digital solutions. Smart agriculture introduces a range of applications and
digital solutions such as precision farming, variable speed technology, irrigation, and smart greenhouses.
Today, precision agriculture has become the most important innovative agricultural direction in the
developed countries of the world. Other promising areas in smart agriculture include variable rate
technology (VRT), unmanned drones, soil monitoring systems, and precision livestock farming.The
main factors determining the need for the transition of agribusiness to smart agriculture are the modern
realities of climate change, the need to save water and other types of resources, and focusing on
increasing efficiency by optimizing costs [1].

Robots in agriculture. Labor shortage is a critical problem facing farmers and it becomes
even more so when large-scale agro-technical operations are involved. That's why startups are
producing agricultural robots that help farmers with fruit picking, harvesting, planting,
transplanting, spraying, sowing and weeding. Increasingly, farmers are using robots to automate
repetitive operations in the field. They use smart farming machines like autonomous and semi-
autonomous tractors to harvest crops. The tractors are also equipped with self-driving technology
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for easier field navigation. In addition, robots are used in automated livestock management systems.
These include automated scales, incubators, milking machines and automatic feeders. Robots allow
farmers to focus more on improving overall productivity and not worry about their farming
processes being slow. They also prevent human error and provide convenience through automation.

Artificial intelligence in agronomy. The introduction of Al in agriculture provides farmers
with valuable real-time information about the condition of the field, helping them to be proactive.
Al provides valuable up-front information to forecast weather data, yields and prices, helping
farmers make informed decisions. Chatbots provide farmers with suggestions and
recommendations. Artificial intelligence and machine learning algorithms automate the recognition
of anomalies and diseases in plants and livestock. This makes it possible to detect them in a timely
manner and, if necessary, to take corrective actions. Machine learning algorithms are also used in
biotechnology to provide recommendations for gene selection. In addition, Al provides easy access
to finance for farmers who have been denied bank credit through an alternative credit rating.
Startups are using Al in a variety of ways to create innovative solutions that will improve the
overall quality of agriculture. For example, the Crop Quality Vision (HQV) system is a recent
agritech innovation that scans and determines the quality and quantity of fruits and vegetables.

Drones in agronomy. Improving farm productivity while saving costs is a challenging task.
But drones, also known as unmanned aerial vehicles (UAVs), help farmers effectively overcome
these challenges. Drones collect primary data, which turns into useful information for monitoring
farm operations. Camera-equipped drones facilitate aerial photography and surveying of fields
located both near and far. This data optimizes the application of fertilizers, water, seeds and
pesticides, thus enabling precision farming. In addition, drones facilitate livestock tracking,
geofencing and grazing monitoring. They fly over fields and take photos that range from simple
visible-light photos to multispectral images that aid in crop, soil, and field analysis. Although
drones are not suitable for monitoring poultry, as their movement scares the birds, they are effective
for monitoring livestock, particularly grazing, and tending to agricultural crops. Startups are also
working on drones that will be able to measure chlorophyll levels, weed growth, and the mineral
and chemical composition of the soil.

Regenerative agriculture. Conventional methods of farming lead to long-term soil erosion
and the formation of a crust on its surface. Plowing, cultivation, and overgrazing often do not give
the soil enough time to recover before the next crop season. Regenerative agriculture, on the
contrary, causes minimal disturbance of the soil structure and is simultaneously aimed at improving
its biodiversity and restoring the top layer. It includes various practices like zero tillage technology,
limited tillage, crop rotation etc. For example, to restore soil fertility, cover crops are planted on it
between harvest seasons. In addition, regenerative agriculture helps fields act as carbon sinks
through sequestration. This results in lower carbon emissions and less impact on climate change [2].
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JITEPUA YKPATHCHKOI'O ITOITYKOBOI'O ITIPOCTOPY

BusHaveHo, 110 MONIYKOBI CUCTEMH T'ParoTh BAXKJIMBY pOib y (GopMyBaHHI IM(ppoBOi iHGPACTPYKTYpH KpaiHu
Ta J0MoMaraioTs y 3a0e3nedeHHi JoCTymy A0 iH(opManii U KOpUCTYBaviB Ta CIIPUSIOTH PO3BUTKY TEXHOJIOTIN y Hil.
KarouoBi ciioBa: ingopmaris, mourykoBi cucremMu, iHpopMariitHui monryx.
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CporogHi MM JKMBEMO B iH(POpMALIIfHOMY CyCHUIbCTBI, IO CIPUYMHWIO HAKOITMYECHHIO
BEJIMKOTO 00’eMy iH(OpMAIItHUX TOTOKIB, KU OE3MEepepBHO IIBUAKAMH TEMIIAMH 3pOCTa€, IIi
(haKTOpU BH3HAYAIOTh aKTYaJIbHICTh Ta 3HAYYIIICTh JOCHIKEHb B 001acTi iH()OPMAIIIHHOTO TOIIYKY.

[TonstTs iHOpPMaIiiiHOTO MOIIYKY B iH(pOpMaTHIIi BIiepiie Oyino 3anpoBamkeHo B 1947 porti
aMepuKaHCbKMM MarematukoM KenBiHoMm Myepcom: «IHpOpMAIifHUM TONIYKOM Ha3UBA€ETHCS
Jiesika TIOCIIIOBHICTD OTIepallii, sika BUKOHYETHCS 3 METOI0 3HAXO/DKEHHS JOKYMEHTIB, 1[0 MICTSATh
MeBHY 1HQOpMAIIifo (3 MOJANBIIOK BUIAYCIO ITUX JOKYMEHTIB a00 X Koriif), abo 3 MeTor BHUadi
(aKTUYHHX JTaHUX, SIKi IAFOTh BIMOBII HA 3a/1aHi TUTaHHD) [3].

[Momyk iHdopmariii — 3aBHaHHs, sKe HaiyacTille JOBOJUTHCS BHUKOHYBAaTH KOPUCTYBaudy
DI00ATEHOT MepeKi. AJie 3HANTH y BEJMKIN KUTBKOCTI CAalTIB 1 BeO-CTOPIHOK MOTPIOHE PKEPEIO — JTyKe
HerpocTo. [l 1mporo moTpiOHO BMITH BUKOPHCTOBYBAaTHM pi3HI CMOCOOM TOINYKY iH(opMaIlii,
MPaBIJIBHO (DOPMYITIOBATH 3alMUTH W KPUTUYHO OIIHIOBATH 3HAJIeHy iH(OpMaIlifo. A TOMY MOIIYKOBi
CHCTEeMHU BIIIrparoTh KIIOYOBY pONb Yy 3abe3nedeHHI €(EeKTUBHOTO Ta INBUAKOTO JIOCTYIY JO
iHpopMmarii. YkpaiHa, sk kpaiHa 3 0araToro iCTOPI€0 Ta KyJIbTYPOIO, TAKOXK aKTUBHO PO3BUBAE BIACHI
TMIOIITYKOB1 CUCTEMH, SIKI BPaXOBYIOTh MICIIEB1 0COOIIMBOCTI Ta CIIPUSIOTH 3pYYHOCTI KOPHUCTYBAYIB.

[TomrykoBi cuCTeMH BKITIOUAIOTh TPU OCHOBHI KOMIIOHEHTH:

— BeO-CTOpiHKa 3 TOUTYKOBUM MEXaHI13MOM, sIka BUKOHYE pOJIb iHTEepQecy i opraHizamii
B3aeMO/Iii 3 03010 TaHMX;

— ©Oa3a maHuX, ne MicTuUThes iH(popMmaris, mo 3i0paHa chemiaTbHUMU IpOrpaMaMH
MOIIIYKOBOT CUCTeMH. BracHe HasBHICTIO 0a3 JaHUX TMOSICHIOETHCS BHUCOKA IBHUJIKICTh BUBEICHHS
pe3ynbTaTiB MOLIYKY Ha CTOPIHKY MOIIYKOBOI CHCTEMU;

— momykoBi poboru (Robots), maByku (Spiders) abo xpobaku (Worms) — crermianbHi
porpami, siKi aBTOMAaTHYHO TEPIOAMYHO «BIIBINYIOTH» CaiTH, 30MPalOTh BITOMOCTI MpPO BMICT
CTOPIHOK, TOOTO IHICKCYIOTH iX 1 HATIOBHIOIOThH 0a3M JIaHUX MOIIYKOBOi cucteMu [3].

B VkpaiHi akTHBHO BUKOPHCTOBYIOTHCSI KUIbKa BU3HAUHUX TONTYKOBUX CHCTEM, CEPel SKUX
«META — Ykpauna», «TopPING», «UaPortal», «Google Ykpauna», «i.uay, «CiteSeerX» siki BapTo
Bim3HaunTH. [l muiaTopMu aKTUBHO KOHKYPYIOTH Ha MICIIEBOMY PHHKY Ta HA/Ial0Th KOPUCTyBauyam
MO>KJTUBICTH IIBHJIKOTO Ta €()eKTUBHOTO IONIYKY iH(pOpMAaIIii.

BaxmBoro 0COOMMBICTIO YKPATHCHKUX TMONTYKOBHUX CHCTEM € CIIeIliallizallis Ha yKpaiHChKii
MOBI Ta JOKamizamis pesyasrariB. Lle mo3Boise 3a0e3meunTH KOpPHCTyBauaM MaKCHUMAalbHO
peNeBaHTHI Ta 3p03yMiJli pe3yJAbTaTH MOIIYKY.

Otox, META.ua € BifoMUM YKpaiHCHKHM IHTEPHET-TIOPTAIOM, SIKHH MPOMOHYE ITUPOKUI
CTIEKTp TMOCIYT Ta PI3HOMaHITHUX cepBiciB. 3acHoBaHUi y 1998 porti, META. .ua Bupic i po3BUHYBCS
BIIPOJIOBXX POKIB, HA/IAIOUM KOPHCTYBadyaM 3pY4YHUH 1 HaAIHHUI nocTym 1o iHdopMmarttii npo Ykpainy
ta cBiT. IIpoexkt META.ua mouaB cBoto poboty y XapkoBi y 1998 porii sk momrykoBa cCUCTEMA.
3rozom BiH nepeixaB 10 Kuesa, i 3 KO)KHUM pOKOM PO3BUBABCS Ta PO3LIMPIOBABCS, HaOyBarouu Bce
oinproi momynspHocti. Y 2005 pori META.ua ctaB HallOUTBITUM TIOPTAIOM B YKpaiHi, HAAar0uu
MoK Hallp cepBiCiB, BKIOUAIOUM MOIIYK iH(OpMaIlii, HOBUHH, E€JIEKTPOHHY IIOIITY, YarT,
nepekyanay Ta iHII KOpUCHi iHcTpyMeHTH [ 1, 2].

TopPING — katanor yKpaiHCBKUX PECypCiB 3 PEMTHHTOM CAaMTIB Ta MONIYKOBOIO CHCTEMOIO.
Mae Benukuii apceHas qaHuX. J[03BOJISIE TITyKaTH 32 Ppa3aMm.

UaPortal — Benukuii OaratopiBHEBHI Karajor YKpalHCBKUX pecypciB (TeMaTHyHa Ta
perioHanbpHa Kiacu}ikailis), MBUIKUH MOIIYK 3a KIFOUOBUMH CJIOBAMH.

Google Ykpauna — 3 2021 poky Google BeBHEHO JIiUPYyE B PEUTUHTY HAWTOMYISPHIIINX
nomrykoBux cucrem (92,2 %) Bin Statcounter, Google 3aiimae 65 % csitoBoro punky. Hapasi I'yrn
MIOJICHHO peecTpye Omm3pko S50 MIIH TONIYKOBHUX 3allUTIB Ta IHJCKCYE MOHAA 8 MUIBSIPIIB
BeOcTopiHok. Google Moxe 3Haxoautu iH(Gopmariro 101 moBoro; Google mepia i MOKu O €IUHA
r100aabHa MONTYKOBA CUCTEMA, 1[0 BMI€ PO3IIYKYBATH 3alIUTH CEPE €CIEPAaHTOMOBHUX TEKCTIB.

iua — oMH 3 HAHOUIBIIKMX OE30IUIATHUX CEPBICIB €NEKTPOHHOI MOIITH YKPaiHOMOBHOTO
cextopy InTepuerty [1, 2].

CiteSeerX — momykoBa cuctema Ta mudposa O0ibmioTeKa HaAyKOBOi JiTeparypu 3
KOMIT'TOTEPHHX Ta iH(pOpMaIifHUX HayK [4].
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TakuM 4MHOM, PO3MIISIHYBIIH 3a3HAYEHI IMONIYKOBI CHCTEMH MOYKHA 3pOOHTH BUCHOBKH PO
Te, MO KOXKHA 3 HUX Ma€ SK TepeBaru Tak i Hemoiikd. J[o mepeBar MOKHA BIHECTH, T€ IO
MOIITYKOB1 CHCTEMH €KOHOMIIATH JTIOCHTH 0arato Hamloro yacy, HaJaroud JIOCTYIl A0 3alliKaBIEHOI
Hamu iHpopmamii. Ta BuOuparoun noOpe Bimowmi, TepeBipeHi MONIYKOBI CHCTEMH, a HEBHITAIKOBI
CaiiTh, MU He 3yCTpPIHEMO iH()OPMAIIITHOTO CMITTSI, 2 OTPUMAEMO PE3YIIBTATH, B OUTBIIOCTI BUTAIKIB
HABUINOIO MIPOIO PETICBAHTHI.

CIIUCOK BUKOPUCTAHUX JKEPEJI
1. Tlomrykogi cucremu. URL: https://biblio-pravo.wixsite.com/biblio-pravo/--cnss
2. VYkpaiHcbki momrykoBi cepBepu Ta karamorn. URL: http://lib-krm.org/ukr/internet resources/%D1%83%
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POJIb IH® OPMAIIMHUX TEXHOJIOI'THA ¥ PO3BUTKY AI'PAPHOI'O CEKTOPY
B YKPAITHI

BusHaueHO ponb CydacHHMX TEXHOJIOTIH y PO3BHTKY arpapHOro CEKTopy Hamioi nepkaBu. [IpencraBiena
iH(OpMallis 1070 BUKOpUCTaHHs cucTeMu Precision Farming B arpapHOMY BUpOOHHIITBI.
Karouogi ciioBa: ingopmaniiini TexHoorii, nporpamMae 3a0e3nedeHHs, arpapHe BUPOOHUITBO.

TexHomnorii pyxaroTh CBiT, 1 KOJM #HeTbcs Mpo BHOIp HANOLIBII 3HAYYIIUX JOCSATHEHb
JIFOZICBKOTO PO3yMY 3a TMEBHUHU MEpioJ] 4acy, TO BapTO OKPECIHUTH, 1[0 caMe BIUIMBAE Ha Ll BHOIp.
be3yMOBHO, 1€ TEXHOJOTi, IO MaroTh CTAaTH MEPEJIOMHUMH, 3MIHUTH HampsSMH, Taly3i Ta
IHBECTHLIHHI TOTOKH.

To mo x Take Texnonorii? [{o  Take iHpOpMAITliiiHI TEXHOJIOTIi?

TexHomOTIs — 1€ KOMIUIEKC HAyKOBUX Ta IH)KEHEPHUX 3HAHb, PEali30BAHUX Y MaTepiaibHHUX,
TEXHIYHUX, TPYIOBUX (aKTOpax BUPOOHMIITBA, CIIOCOOAX iX MOEIHAHHS JUISI CTBOPEHHS TOBapiB Ta
MOCITYT 3 TIEBHUMHU BU3HAYCHUMHU BUMOTaMHU.

3rinno 3 BusHayeHHsM IOHECKO indopmamiiini TtexHonorm (IT) — me komruiekce
B3a€MOIIOB’SI3aHUX HAYKOBUX, TEXHOJIOTIYHUX, 1H)KEHEPHUX IUCIMIUIIH, 10 BHUBYAIOTH METOAM
edeKTHBHOI OpraHizamii mpami Jrofei, 3alHATHX O0O0poOKolo Ta 30epiraHHsM iHdopMmarlii,
OOYHCITIOBABHY TEXHIKY, METOJIM OPTaHi3allii B3a€MOJIIT 3 JIFOABPMHU Ta BUPOOHUINM OO THAHHSM,
iX TpaKTUYHE 3aCTOCYBAHHS, a TaKOXXK TOB’S3aHI 3 IMM OOpOOJIEHHSM COIiaibHI, €KOHOMIUHI 1
KYJIbTYpHI ipobnemu [1, c. 7].

Iadopmariiiina TexHONOTII — 1€ CHCTEMa METOJIB, MPOLECIB Ta CHOCOOIB BHUKOPHCTaHHS
OOYHCITIOBATIBHOT TEXHIKM 1 CHCTEM 3B’SI3KY JUTsI CTBOPEHHsI, 300Dy, Mepe/adi, MOIIyKy, 0OpoOiIeHHs Ta
MOIIMPEHH HpOopMallii 3 MeToro eeKTUBHOI OpraHizarlii AisubHOCTI Jitoniei. BoHu 3acHOBaHi Ha:

— mepenaui iHpopmalii Ha Oyab-SKy BiICTaHb MPOTATOM 0OMEKEHOTO Yacy;

— IHTEpaKTUBHI PeXUMH POOOTH;

— IHTerparmiro 3 iIHIIUMHU TPOTPAMHUMH MTPOIYKTAMU;

— THYYKICTh y MPOIIECi 3MIHM JJaHUX Ta MOCTAaHOBKH 3aB/IaHb;

— MOXIIMBICTb 30epiratu Bce OuTbIIy KUIBKICTh iH(opMamii Ha eNeKTPOHHHX Ta
BipTyaJbHHX HOCIX [ 1, c. 8-9].

ToOto MeTor0 BUKOpHUCTaHHS IHGOPMAIITHIX TEXHOJOTIH — TeHepyBaTH iH(opmario Ha
OCHOBI Oy/Ib-5IKOT OTIepallii JUIs aHAIi3y JIFOAWHOO Ta MPUHHATTS PIllICHb.

A sxa x poisib [T y po3BUTKY arpapHOro cekropy Ykpainu?
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