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MoaeanpoBaHue cMCTeMbl MOHUTOPHUHIA arPaPHBIX
IKOJOTHYECKUX CUCTEM HA OCHOBE 00JIbIINX JAHHBIX
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Annomayus. C y4eToM IIOCTOSIHHOTO POCTa MUPOBOTO HACEJICHHS 1 YBEJINYEHHS TOTPEOHOCTH B MIPOIyKTaX MUTa-
HUS 2P HEKTUBHBI MOHUTOPUHT arpapHbIX KOJIOTHUECKUX CHCTEM CTAHOBHUTCS Bce 00jiee BaXKHBIM. DTO CBSI3aHO
C HEOOXOIMMOCTBIO ONTHMHU3UPOBATH UCIOJIb30BAHHE PECYPCOB, MOBBICUTh YPOXKaWHOCTh U 00ECIICUUTh YCTOM-
YHBOCTbH arpapHbIX CHCTEM B YCIOBHSX M3MEHSIOIIETOCs KJIMMaTa W BO3PACTAIOLIEr0 aHTPOIIOIEHHOTO BO3/CH-
CTBHA. HpI/IMeHeHI/Ie TaKUX TEXHOJOTUM MMO3BOJISICT TMOJIYUYHUTh 6onee TOYHBIC U O6’I)€KTI/IBHI)I€ JaHHBIC O COCTOSAHHUH
arpapHbIX 9KOCHUCTEM, 4TO, B CBOIO OUepe/lb, CIOCOOCTBYET MPUHSITHIO 000CHOBAHHBIX PELICHHH, HAlIPaBICHHBIX
Ha yJIy4lIeHUE YIIPaBJIEHUS arpapHbIMU 3KOCUCTEMAaMH U ONITUMHU3AIIUIO CEIbCKOX035HCTBEHHBIX NMpakTUK. Llessn.
B HaHHOﬁ Haquoﬁ pa60Te HCJIbIO ABJIACTCA MOJACITIUPOBAHUC MOHUTOPUHIA arpapHbIX 5KOJIOTHYCCKUX CHUCTEM,
pa3paboTaHHO Ha OCHOBE MCIIOJIb30BaHMs OONbIIMX NaHHBIX (Big Data). MeToabl. ABTOPBI CTaThi aHAJM3UPYIOT
CYIIECTBYOIIHE METO/IbI MOHUTOPHHTA arpOIKOCUCTEM U 0O0CHOBBIBAIOT HEOOXOMMOCTh CO3JIaHUsI HOBOTO TOJI-
Xozaa, KOTOprﬁ YIydlruT Ka4€CTBO U TOYHOCTH MOHUTOPUHI'OBBIX PE3YJILTATOB. OcHOBHOM AKIICHT CACJIaH Ha Mpu-
MCHCHHUC MCTOJOB aHaJIM3a OOJIBIINX JaHHBIX U MAaIIIMHHOI'O OGy‘-IeHI/IH JJIs TOJTY4YCHU S 60.]166 TOYHOM U O6’beKTI/IB-
HOHM MH(OPMAIMK O COCTOSIHUM arpapHbIX skocucteM. Hayunasi HoBM3HA. ABTOpaMu NPOBEICHO MOJICIIMPOBAHUE
CHUCTEM MOHUTOPUHIA arpapHbIX SKOJOTMYCCKUX CUCTEM, OCHOBAHHOC HAa MCTOAOJIOTUU OONIBIIUX JaHHBIX. 9710
MPEJICTaBISIET COOOH Mepexo/l OT KIIACCHYECKHUX MOAXO0A0B K OoJiee BEICOKOI((PEKTUBHBIM M TOUHBIM, YTO SIBJISIET-
Cs1 3HAUUTEIBHBIM IIIarOM BIICpPEN B TaHHOUN obiacTu uccienoBanuii. Pe3yabrarhl. HoBas Mojienb MOHUTOpUHTA
arpapHbIX 3KOJIOTHYCCKHUX CUCTEM NPEAOCTABIACT BO3MOXKHOCTU JJIA 0oJiee TOYHOTO M OOBEKTHBHOIO N3YyUCHUSA
U OIIGHKH COCTOsTHMs arpodkocucteM. OHa TakyKe MO3BOJISIET MPUHIUMATh 000CHOBAHHbBIE PELICHUsI HA OCHOBE T10-
JY4YEHHOH MH(POPMAIINH, YTO SBISIETCS] BAKHBIM MHCTPYMEHTOM JIJIsl YyCTOWYHMBOTO Pa3BUTHS arpapHOro CEKTOpa.
B3akittoueHue aBTopbl 00CYXKIAF0T BOBMOXKHOCTH JIalIbHEHILIET0 YCOBEPIICHCTBOBAHHS MOJICNIU U €€ TIPUMEHEHUS
B Pa3IMYHBIX cepax arpapHOM JesITEeIbHOCTH.
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Modeling a monitoring system for agricultural ecological
systems based on Big Data

D. M. Nazarov'*, V. V. Sulimin', V. V. Shvedov'
' Ural State University of Economics, Ekaterinburg, Russia
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Abstract. Due to population growth and food demand, the monitoring of agrarian ecological systems is becoming
increasingly important. This is due to the expected use of resources, increased yields and the impacts of agricul-
tural systems in the face of climate change and increasing anthropogenic pressure. The use of such technologies
makes it possible to obtain more accurate and objective data on the state of agricultural ecosystems, which, in
turn, is based on decisions made aimed at improving the management of agricultural ecosystems and optimizing
agricultural practices. Purpose. In this scientific paper, the purpose is to present the results of the assessment of
agricultural ecological systems, developed on the basis of the use of Big Data. Methods. The authors of the article
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analyze the methods of monitoring agroecosystems and justify a new observation that will improve the quality and
control of monitoring results. The main emphasis is placed on the use of big data analysis and machine learning
methods to obtain more accurate and objective information about the state of agricultural ecosystems. Scientific
novelty. The authors have carried out modeling of monitoring systems for agrarian ecological systems based on big
data methodology. This represents a transition from classical approaches to more efficient and accurate ones, which
is a significant step forward in this field of research. Results. The new model for monitoring agrarian ecological
systems provides opportunities for a more accurate and objective study and assessment of the state of agroeco-
systems. It also allows you to make informed decisions based on the information received, which is an important
guarantee for the sustainable development of the agricultural sector. In conclusion, the authors consider the pos-
sibilities for improving efficiency and its application models in various areas of agricultural activity.
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IMocranoBka npo6Jiembl (Introduction)

MOHUTOPUHT ¥ OIEHKA COCTOSHHS MPUPOIHBIX
9KOCHCTEM B TEPBYIO OYepe/b MPEANOIaraloT co3/a-
HUE U HCIOJb30BAHUE CHCTEM HAOIONCHHUS, JaHHBIC
KOTOPBIX CIIY>KaT OCHOBOM JJIsl aHaln3a U OIEHKU CO-
CTOSIHHSI 3THX DKOCHUCTEM. BakKHbIM acCIEeKTOM OIICH-
KU SIBJISICTCS. aHAJIM3 KOJMUYCCTBEHHBIX I[OKa3aresiei
9KOCHCTEM, KOTOpbIC 00JIaAat0T TUHAMUYHBIMUA CBO¥I-
CTBAMHU M M3MEHSIOTCS IO BO3ACHCTBUEM Pa3IMUIHBIX
BHEIIHUX (akTopoB (crenudurka GakTopoB 3aBUCUT OT
THTIA YKOCHUCTEMBI).

B cimyuae 3KOCHCTEM CENbCKOTO XO3SHUCTBA TaKUE
CUCTEMBI OOBIYHO HA3bIBAIOT arpo’KOCUCTEMAMH. DTH
ArpOdKOCHUCTEMbI TAKKE IOIBEPIKCHBI BO3ICHCTBHUIO
MHOKeCTBa (DaKTOPOB, BIUSIOIIMX HA UX JHHAMHKY
U ycToH4uBOCTh. C y4eTOM CIIOKHOCTH M MHOT000-
pasus arpodKOCHCTeM 0C000€ BHHMAHUE YIEISETCS
pa3paboTKe W BHEAPECHUIO MPOTPECCUBHBIX METOOB
MOHHUTOPHHIA M OLICHKH, KOTOPBIC TIO3BOJIAT MOJIYYaTh
TOYHBIC W AKTyaJIbHbIC AaHHBIC IS aHAIW3a U IMPH-
HATHSI 000CHOBAHHBIX PEIICHUI B 00JIACTH CEIbCKOIO
X035IMCTBA.

MOHUTOPUHT arpO3KOCHUCTEM HIpPacT 3HAYUTEIIb-
HYIO POJIb C DKOHOMHYECKOH M DKOJIOTHYECCKON TOUYCK
3penusi. C OJHOW CTOPOHBI, OH UMEET CYIIECTBEHHOE
9SKOHOMHUYECKOE 3HAUEHUE JIJIsl pErMOHa, TaK KaK Ha OC-
HOBE PE3y/IbTaTOB MOHMUTOPHHTA YIIPABJISIFOIIUE arpo3-
KOCHUCTEMOM MOT'YT pa3paboTarh CTPATETHH U IPUHATH
MEPBI 10 COXPAHEHHUIO yposKasi, 00pb0e ¢ BpEAUTEIIIMU
U APYTHM BaXHbIM acriektam. C Ipyroi CTOPOHBI, MO-
HUTOPUHI arpodKOCUCTEM HMMEET BaYKHOE IKOJIOTHYE-
CKOC 3HAUCHHE, MOCKOJIbKY OHH SIBJISTIOTCSI COCTABHOM
4acThIO 00JIeE KPYITHBIX PUPOTHBIX IKOCHUCTEM.

B COBpeMEHHBIX YCIOBHSIX MOHUTOPHHI arpodKo-
CHCTEM CTAHOBHUTCS HEBO3MOXHBIM 0€3 IPHUMCHEHUS
TEXHOJIOTHI 00pabOTKH OOJBIINX OOBEMOB MaHHBIX.
DTO CBSI3aHO C TEM, UTO arpPOIKOCUCTEMBI XapaKTEPU3Y-
FOTCSI AMHAMHYHOCTBIO U ITOCTOSIHHBIMHA H3MEHCHHSIMU,

4TO TPeOyeT OT YNpPaBISIOMINUX OBICTPOTO TOJyYEHUS
aKTyaJIbHOM HMH(pOpPMAlMU O COCTOSHHH arpodKOCH-
CTEMBI JIJIsI CBOEBPEMEHHOTO U 3(h(hEeKTHBHOTO yIpaB-
nenusi. Takum 00pa3om, UCIOJIB30BAaHUE TEXHOJIOTHH
aHaJM3a OOJBIINX JaHHBIX CTAHOBUTCS HEOTHEMIIEMOM
Y4acThI0O COBPEMEHHOTO MOHHUTOPHHIA arpo3KOCHUCTEM
1 KITF0YEBBIM (pakTOpoM JuIst oOecriedeH st UX YCTOHYH-
BOCTH U IIPOIBETAHMSI.

MeTonosorusi u MmeToabl ucciaenopanusi (Methods)

J11st KaueCTBEHHOTO aHaIn3a METOIMK MOHUTOPHH-
ra arpo3KOCUCTEM B TEOPETHYECKON YaCTH CTaThH MPH-
MEHSICTCS METOJ aHaJM3a TEXHOJOTUH M MCTOYHUKOB
Big Data u aHanu3 MHCTPYMEHTOB OOJBIIMX JAaHHBIX
JUIsl ONIPE/ICIICHHOTO CEKTOpa CEeNbCKOTo Xo3siiicTBa. B
MPAaKTHYECKOW YacTH CTaTbu ISl Pa3pabOTKH Moje-
JIM TIPUMEHSIIOTCS MOJICIIUPOBaHKE, KJIaCCU(PUKALUS 1
(hopmanumzarnus.

Pesyabrarsl (Results)

Taknum 00pa3zom, BO3HUKIJIA HEOOXOANMOCTH paspa-
OOTKM METOJIKH OIICHKN TOTOBHOCTH arpo3K0CHUCTEMBI
K aHaJIM3y JaHHBIX O €€ COCTOSHUHU C MCIIOJIb30BAaHHEM
TexHosoruid oospmmx manHex (Big Data), nmm, npy-
THMH CJIOBaMH, METOAMKU OLIEHKH ypPOBHS 3(PQEKTHB-
HOCTH MOHHUTOPHHTA arpo3KOCHUCTEM C IIOMOIIBIO TeX-
Honoruii Big Data. OcHoBHast njest 31eCh 3aKJII04aeTCs
B OTPE/ICIICHUH TOTO, SIBIISICTCS JIM UCIIOIb30BAHUE TEX-
Hosoruit Big Data ontumansibM 1 5pheKTHBHBIM 115
KOHKPETHOH arpo3KOCHCTEMBI.

[TpumMepoM MOXKET CITY>KUTh THIIOTETHYECKOE Cellb-
CKOXO3SIIICTBEHHOE TIOJIe (arposKocHcTeMa), Ha KOTO-
poM ycraHoBiIeHO Bcero 10 aaT4MKOB KHCIOTHOCTH
No4YBEL. B TakoM ciryyae npuMmeHeHne TexHonorui Big
Data MoxeT ObITh N30BITOYHBIM, TaK KaK MOJyYSHHBIC
JITAaHHBIC MOYKHO aHAJIM3MPOBATH C ITOMOIIBIO TPOCTHIX
MHCTPYMEHTOB, Takux kak Microsoft Excel, 6e3 HeoO-
XOAMMOCTH Pa3pabOTKH CIICLHAIN3UPOBAHHOIO TPO-
rpamMMHOro obecrieueHust Ha ocHoBe Python mim npy-
TOTO SI3bIKA IPOTPAMMHPOBAHUSI.
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Pa3paboTka Takoil METOIUKH IO3BOJIUT Oojiee pa-
[MOHAJIBHO MCIOJIb30BaTh PECYPCHI, ONPEIEIsTh OIl-
TUMaJIbHBIC MOAXOAbl K aHaJIM3y JdaHHbIX W, TaKUM
o0pa3om, TOBBIIATE I(PPEKTUBHOCTD YIPABICHUS
arposKOCHCTeMaMi. JTO MOMOXET MpPUHHMATh Oosee
000CHOBaHHBIE PELICHUs] B OOJIACTH CEILCKOTO XO-
35CTBA, CHMJKAsl 3aTPaTrhbl U IOBBIILIAS YCTOWYMBOCTD
arposKOCHCTEM.

Takum 00pa3om, CyIECTBYET OIpE/ICICHHbIH MH-
HUMAaJIbHBIH O0OBEM JaHHBIX, KOTOPBIA HEOOXOIMMO
HOJIy4yaTh C CEJIbCKOXO3SIICTBEHHOTO MOJIsl (arposko-
CHCTEMBI), YTOOBI MPUMEHeHHe TexHosoruii Big Data
crano uenecoobpazusiM. Kpome Toro, maxe mnpu Ha-
JIMYUH 1O0CTATOYHOI'O o0BeMa JaHHBIX BaXXHO OIIPECIC-
JINTb, KAKUEC U3 MHOTOYMCJICHHBIX CYIICCTBYIOMIUX TEX~
Hojtorui Big Data ayist cenbCKoro X03sHCTBa MOAXOASAT
JUISL TIPOBEJICHUST aHAITN3a.

Ha mpumepe CrepaioBckoil 001acTH MPEACTaBUM
TaONuUILy, TEMOHCTPUPYIOIIYIO pacipeielieHHe TeXHO-
JIOTUH aHajn3a 6OJ'II:HJI/IX JAaHHbIX B 3aBUCHUMOCTHU OT
obacty cenbekoro xo3siiicta (tabmuua 1). Takas Ta-
6.1'114113 MOXKET CIYXUTH MMOJIE3HBIM MHCTPYMEHTOM [JIsA
orpeziesieHus Hanbosee MOIXOAAIIMX TeXHoIorni Big
Data ju1s1 KOHKpETHON arpo3KOCUCTEMBI, YTO OOJIEIYHUT
NPUHSATHE PELICHUH B 00JIACTH CEIBCKOTO XO3SHCTBa.

B pesynbrare aHann3a CTaHOBUTCS O4EBUIHBIM, UTO
HanboJiee IOATOTOBICHHBIMH OOJIACTSIMH  CEIILCKOTO
XO3SHCTBA SBJISIOTCS IOCEBHbBIE KYJBTYPbI, COCTOSIHUC
nouBbl U (pepmepckre xo3sicTa. IMEHHO Ha OCHOBE
9THX 0o0JacTeil MOXKHO pa3padorarh NepBOHAYATIbHBIC
OHTOJIOTHYECKHE Fpa(i)bl U1 CO3/1aHuA MCTOAUKHU, OC-
HOBAaHHON Ha MHXEHEPHOH OHTOJOTMU. DTO MO3BOJIUT
y4ecTh OCOOCHHOCTH U MOTPEOHOCTH KaXKIOU M3 pac-
CMOTpPEHHBIX 00jacTedl U chopMupoBarh Oojee TOU-
HYIO0 CUCTEMY OUHCEHKHW MOHHUTOPHHI'A arpapHbIX 3KOJIO-
THYCCKUX CUCTEM HAa OCHOBE 6OJ'II)IIJI/IX JaHHBbIX.

IMocTpoenne otosornvyeckoro rpaga MOHHMTO-
PHMHIa arpodKocucTeM Ha MpUMepe 00JIACTH CeJb-
ckoro xo3sicra «IloceBHbIE KYJIBTYPbD)

Tak kak HanOOJIBIIUI TPOLIEHT MTPEACTABICHHOCTH
JNaHHBIX y obnactu «IloceBHbIE KyJIBTYpbD», OIHIIEM
nporece pa3pabOTKH OHTOJOTMYECKOro Tpada s
JITAHHOTO CEKTOopa.

[lepBbIM 11aroM HEOOXOUMO BBIOPATh HHCTPYMEHT
Big Data ans peanuzauuu monenu. [yt aToro Obut
NPOBEIICH aHaIU3 HWHCTPYMEHTOB OOJBIIMX JaHHBIX
JUISL 9TOTO CEKTOpa U MPEJCTaBIIeH B Ta0IHLe 2.

Wcnonb3ys ananu3 u3 TaOMULbl 2, MOCTPOUM OH-
Tosnoruueckuii rpad odmactu «IloceBHBIE KyIbTYpbD»
(puc. 1-3). Ing moCcTpOEHUS UCIOIB3yeM MPOTrpaMM-
Hoe oOecrieueHue Protégé — OecruiaTHBI M OTKpBI-
ThIiI MHCTPYMEHT JJIsl PEAAKTUPOBAHUS OHTOJOTUHU U
co3nmanus (peiimBopkoB 3Hanuil. [Lnardopma Protégé
npeJyIaraeT Ba OCHOBHBIX ITOJIX0/1a K MOJIEJIMPOBAHHUIO
OHTOJIOTUH C HCIOJIB30BAHUEM DPENAKTOPOB Protégé-
Frames u Protégé-OWL.
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[TepBblii mar — HEOOXOJMMO CO3/aTh CYLIHOCTH
JUIsl OHTOJIOTUUYECKOro rpada. B 1aHHOM IporpaMMHOM
obecrieueHnU OHM UMeHytoTCs Kak Entities. CymiHocTh
Historical datasets onceiBaeT HCTOPHUYECKYIO HHPOP-
Maluio, pa3MelieHHy0 B cBoOoaHoM noctyne. Cymi-
HocTh Ground sensors_are devices COIEPIKHUT JaHHBIC
10 HAa3eMHBIM JaTuUKaM, cylHocTh Satellite data onm-
CBhIBACT CIIYTHUKOBBLIC JaHHBIC.

Hanee, co3mamgum Individuals mo amamoruu. In-
dividuals OymeT comepxath B ceOe BCE TEXHOJIOTHHU
60J'II)IHI/IX JaHHbIX, MMPUMCHACMbBIC B TaHHOM CEKTOPC
«IloceBHble KynbTypb». B pesynbrare, conmoctaBuB
Bce 3aBucumoctu Entities u Individuals, npencraBum
OHTOJIOTHUYECKHIA rpad AJIsl BBIIICOUCAHHOTO CEKTOPA.

Kaxk BUIHO Ha IpeicTaBIeHHOM rpade, NCTOYHUKU
Big Data Obutn npencrasiens! B Buje Entities B cpene
Protégé, a Texnonoruu Big Data Obutn mpencTaBiieHbI
B Bujie Individuals. Takoii moaxo/ Mo3BOJISET HAM Ipe-
JKAC BCCTO MPOCICAUTD «IMapHBIC)» UCTOUYHUKU JJId aHa-
n13a OOJBIIKX JIAHHBIX.

B mpakTuueckoll MepcreKTUBE 3TO O3HAYaeT BO3-
MOXXHOCTBb HCIIOJIb30BaHUA OJHHUX MU TEX XKE€ TCEXHO-
JIOTMH aHaJn3a M OJHOTO W TOTO K€ MPOTrPaMMHOIO
obecrieueHust st 00pabOTKM JaHHBIX M3 Pa3IMYHBIX
WCTOYHUKOB, HO B pPaMKax OJHOH arpo’KOCHCTEMBI.
Takoil moaxon ymnpomaer padoTy CHEHUaIHCTOB I10
aHaJIn3y 6OJ'II)IIJI/IX JaHHBIX IPpHU ONPEACIICHUN 3aBUCU-
MOCTEH, MOJyYeHHU JOINOJIHUTENLHONH HHpopMaLuH,
COCTaBJICHUH ITPOTHO30B U T. JI.

HpaKTI/l‘leCKaﬂ 3HAYUMOCTb HCIIOJIb30BAHUSA TEX-
Hosoruii Big Data B cenbckoM X03sHCTBE pacriojiaraer
MHOXXCECTBOM BOSMOX(HOCTeﬂ, HO BHCAPCHUEC ITHUX TCX-
HOJIOTUH B PEAIbHOE XO3MCTBO MOXET CTOJIKHYTHCS
C pa3JInYHBIMU TPYAHOCTAMHU. B mepByro ouepens s
BHEJ[peHHsI 1oTpedyercsi o0yueHHe MepcoHaa, BHE-
JIpEHHE HOBBIX TEXHOJIOTHH W MH(PACTPYKTYPbI JUIs
cOopa n 00paboOTKH JaHHBIX. DKOHOMHUYECKas d(Pdek-
TUBHOCTb M OKYIIA€MOCTh HCIIOJIBb30BAHUSI TEXHOJIO-
ruii Big Data mMoryt BapbHpOBarhCsi B 3aBUCHMOCTH
OT KOHKPETHOW 00JIaCTH NPUMEHEHHUS! U creruduKu
xo3stiicTBa. OJJHAKO B LIEJIOM HCIIOJIb30BAHUE JAHHBIX
TEXHOJIOI'MI MOXET IIPUBECTU K YBEIMUYEHUIO IIPOLYK-
TUBHOCTH ¥ d((PEKTUBHOCTH NPOU3BOICTBA, A TAKXKE K
CHUIKXCHUIO 3aTpar. CTOHT TaKxe OTMETUTD, YTO OKYyIa-
€MOCTb BIOKEHHH B TexHosorun Big Data moxeT ObITh
HE cpa3y OYEBHUJIHA, TTOCKOJIBKY 3()(EeKThI NX pHUMEHE-
HUS 4aCTO MPOSBIIAIOTCA B [lOﬂFOCpO‘iHOﬁ NEPCIICKTHU-
Be. OnHaKo aaxe KOPOTKOCPOUHbBIE MPEUMYIIECTBa,
TaKUE KaK YyIy4ylIeHUE YyIpaBICHUSA pecypcaMu U OIl-
TUMU3aAWAg TPOUECCOB, MOTYT BHOCUTD 3HAYUTEIbHBIN
BKJIaJI B PEHTA0CIbHOCTD XO035iCTBA.

Kpome TOro, B OHTOJIOTMYECKOM JuarpaMme MOX-
HO 3aMETUTbh, YTO UCTOUHHK, TAKOI KaK HCTOpUYECKas
nHdopmanus, pasMelieHHas B CBOOOIHOM JOCTYIIE,
AHAJIM3UPYETCS TOJIBKO OJHOW METOJIMKON U MPHU 3TOM
He repeceKaeTcsi ¢ JIpyruMu ucrounukamu Big Data.
DT0, B CBOIO OYEPE/b, HATAJIKMBAET HA MBICIb O TOM,
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4yTo TpH pa3BuTuu Big Data B pernone cymecTByroor
JIBa BO3MOXKHBIX HANIPaBICHHS:

1. OrpaHuYnTh MCHIONB30BaHHE TAKOTO HCTOYHH-
Ka 0e3 HeOOXOMUMOCTH €ro JalbHEHIero pasBUTHI U
aHaynn3a OONMBIINX JTaHHBIX.

2. IlpencraButh naHHbIe B (hopMare, JOCTYITHOM
JUIsl aHAJIM3a IPYyTrUMHU TexHonorusiMu Big Data.

TakuMm 00pa3oM, MOXXHO TMOHATh, YTO MOAOOHBIE
OHTOJIOTHYECKHE THarpaMMbl MOTYT OBITh TIOCTPOCHBI
JUTs J1I0001 0077aCTH CETBCKOTO X03HUCTBA U aar THPO-

i l il il il el

BaHbI JJIs1 JIFOOOH arposkocucTeMbl. JIJisi HADISIHOCTH
pacIIUpUM CYIIECTBYIOIIYIO TUarpaMmy, 100aBHB Ta-
kue oomactH, kak «COCTOSTHHE MOUYBbD», «DepmMepckue
xo3sicTBay U «lloroma m kiImmaTy, co3maBas TaKUM
00pa3oM T'HIIOTETHYECKYIO arpO3KOCHCTEMY, KOTOpas
OXBAaTbIBACT YKa3aHHbBIC O6J'IaCTI/I. NuapiMu CJIOBaAMH,
oOmactu ObITM BBIOpAHBI TAKUM 00pPa30M, YTOOBI OHU
OTBEYAJIM 3a aHAJIM3 META00JIACTH M YIOBICTBOPSLIN
HHTEPEChl HEPMEPCKHX XO3SHCTB, 3aHUMAFOIIIUXCS pac-
TEHHUCBOJICTBOM.

Tabmuna 1

PacnipeneneHne rexHOMOrMIT aHA/MM3a 6ONBIINX JAHHBIX B 3aBUCHMOCTH
OT 00/1aCTH CEBCKOr0 X03:AMCTBA B pa3pese X JocTynHocTy B CBePIIOBCKOIL 00/1acTh

Oﬁna;::ﬂa::;nma Hcrounuku Big Data Texnomnoruu Big Data HO;;{::;;TB
ITorona u knumar l'eonpocTpancTBeHHBIC faHHbIEC | CTaTUCTHUYECKUI aHAIH3. -
MeTeopoIoruuecKie CTaHIUuK MamaHoe 0603HaYeHHe (aIropuT™ +
Vcropudeckas HHOpMALH, KacTepusanun K-means, anroputm T
pasMeleHHas B CBOOOIHOM MOCTPOCHUS CITyYaHBIX\IITYOOKHX
JocTyne JIePEBbEB).
WHble naHHble, IOTYYEHHBIE GIS-anams. -
JUICTAaHIHOHHO Monens pacrpeseieHHbIX
BBIUUCIICHUH
JKuBOTHOBOICTBO Haszsemnrble gatanku Heiiponnsle cetu. +
TerioBbIe aHHBIC MacirrabupyeMbie BEKTOPHBIC _
OnTHYecKne CEHCOPBI MaIIMHBL. . -
JIaT4HKH OCTYNAIONIEr0 Kopya | AACPEBbA IPHHATHS PeLICHHUH +
JlaHHBIC 110 MSCO-MOJIOYHOM +
ITPOAYKIMH
IToceBHbIE Hcropuueckas undopmarus, AnroputMm knacrepuzanuu K-means. +
KyJIBbTYPBI pa3MelieHHast B CBOOOIHOM MarirHa OIOpHBIX BEKTOPOB.
JIOCTyIIE [IpeodpazoBanune Dypne.
CIyTHUKOBBIE JIAHHBIC BeiiBneT-ananus +
HazemHble garunku +
3eMenbHbIE l'eonpocTpaHCcTBEHHBIE IaHHBIE | AnroputM Kknactepusanuu K-means. —
PECYPCHI HCTOpH‘IGCKaﬂ I/IH(I)OpMaL[I/ISI, AJIFOpI/ITM IMOCTPOCHUA CHy‘IaﬁHBIX/ +
pa3sMeleHHas B CBOOOIHOM NIyOOKHUX J€PEBLEB.
JOCTyTIE O0paboTka n300paKCHUH.
VIHble JaHHBIE, 10y YCHHBIC Bererannonnsnii uagexc NDVIL T
JUCTaHIMOHHO
Jannsle ¢ a9podoTocheMoK -
CopHsku Hcropuueckas nadopmars, HeliponHsle ceru. -

pa3MeleHHas B CBOOOTHOM
JIOCTyTIe

JlaHHble, onyvyaemble C IPOHOB

JanHbIe ¢ a9p0hOTOCHEMOK

I[aT‘H/IK Pa3MCUICHHBIC HA MOJIAX

udpossie BeO-OHOTHOTEKHI

JlorucTruyeckas perpeccust.
O6paboTka n300pakeHnit

Cocrostaue mouBbl | icTopuueckast uHopmanus,
pa3MelieHHasi B CBOOOIHOM

A0CTyne

AnroputMm kiacrepusannu K-means. +
Hetiponnsie cetn

Hazemuble naTamku +

Wndopmarnus, pasmMenieHHas B +

0a3e JJaHHBIX TOCYUPCIKIACHUI

JlaT4uKH BIaXKHOCTH +

OnTHYeCKHAE JaTYNKHA —
Buonornueckas l'eonpoctpancTBeHHBIC AaHHble | CTAaTUCTUYECKOE MOJIEITUPOBAHUE. +
YCTOWYUBOCTD Hcropuyeckas ua(opManys, BatiecoBckue GyHKIIUN —

pa3MeIeHHas B CBOOOTHOM

JIOCTYTIE

Wndopmarus, pasmMenieHHas B +

0a3e IaHHBIX TOCYYPEIKACHUN
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ITnmesas I'eonpocTpancTBeHHbIE NaHHble | HelipoHHble ceTH. -
0€3011aCHOCTh I/Ic”[opp[qec}(a;{ I/IH(l)OpMaIlI/IH, FeOHpOCTpaHCTBGHHOG —

pa3MeleHHas B CBOOOTHOM MOJICTIMPOBAHUC.

JocTyne Craructuueckoe MOAeTupOBaHuE.

VHble maHHbBIC, MTOTYyYCHHbBIC ObpadoTka u3o0pakeHuii +

JUCTaHLMOHHO

JlaHHble onpocoB -

Jatunku nryOHHBI pocTa -
depmepckue Hcropuueckas nadopmarus, benumapkuHru OOIBIINX JAHHBIX. +
XO035HCTBa pa3MelieHHast B CBOOOTHOM Beb6-cepBuchl.

J0CTyTIe MoOunbHbIE TPUITOKEHUS

OnTHyecKue CeHCOPHI -

Wudopmanus, pasmenieHHas B +

0a3e IaHHBIX TOCYYPEKACHUN

MeTeopoaoruuecKkue CTaHuU +

ConmanbHEBIE CeTH +
JlucrtaHuoHHOE CIyTHUKOBBIE JaHHBIE O0nauHble BEIYUCICHHS C MOJIEIIBIO -
BOHZ[I/IpOBaHI/Ie reOHpOCTpaHCTBCHHLIe JIAHHBIC pacnpeﬂeneHHHx BLI‘H/ICJ'IGHI/II\/'I. _

MeTeoposornyeckue CTaHIUK TeompocTpaHCcTBEHHOE -

JIaHHEIE, TIOTyYaeMbIe C APOHOB | rOACTHPOBAHHUC. -

KomnsroTepHoe 3peHue.

Lugpossie peb-bnbmorexu VcKyCCTBEHHBIH HHTEIIEKT -

OnTuyeckue CeHCOPhI -
CrpaxoBaHue 1 Wudopmanus, pasmenieHHas B CratucTuueckoe MOAEIHPOBAHUE. -
(uHAHCHI 0a3e JaHHBIX TOCYUPEKACHUN IIpenuKkTHBHAS aHATUTHKA.

Ludpossie Be6-OMOMMOTEKH OO0na4HbIe TEXHOTIOTHH +

Wudopmanus yacTHbIX OAHKOB -

JlaHHBIE ONIPOCOB —

Table 1

Distribution of big data analysis technologies depending on the field of agriculture in terms of their
availability in the Sverdlovsk region

Area of data Big Data Sources Big Data Technologies Data
analysis Availability
Weather and climate | Geospatial data Statistical analysis. —
Meteorological stations K - means clustering algorithm +
Historical information posted in Zlgorlthmj or constructing random| +
the public domain cep trees) B
- GIS analysis.
Others data received remotely Distributed computing model -
Livestock Ground sensors Neural networks. +
Thermal data Scalable vector machines. _
; Decision trees
Optical sensors —
Sensors incoming stern +
Data on meat and dairy products +
Sowing culture Historical information posted in | K-means clustering algorithm. +
the public domain Support vector machine.
Satellite data Fourier transform. +
Ground sensors Wavelet analysis n
Land resources Geospatial data K-means clustering algorithm. —
Historical information posted in | Algorithm for constructing random/ +
the public domain ;leep trees.
- mage processing.
Others data re.celved remotely Vegetation index NDVI +
Data from aerial photographs —
Weeds Historical information posted in | Neural networks. -

the public domain

Data received from drones

Data from aerial photographs

Sensor posted on fields

Digital web libraries

Logistic regression.
Image processing
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State soil Historical information posted in | K-means clustering algorithm. +
the public domain Neural networks
Ground sensors +
Information posted in the +
database of government agencies
Sensors humidity +
Optical sensors —
Biological Geospatial data Statistical modeling +
sustainability Historical information posted in Bayesian functions —
the public domain
Information posted in the +
database of government agencies
Food safety Geospatial data Neural networks. —
Historical information posted in Geo;pqtlal mode?zng. -
the public domain Statistical modeling.
Others data received remotely Treatment images +
Data polls —
Sensors depths growth —
Farm farms Historical information posted in | Big data benchmarking. +
the public domain Web services.
Optical sensors Mobile applications _
Information posted in the +
database of government agencies
Meteorological stations +
Social networks +
Remote probing Satellite data Cloud computing with a distributed —
Geospatial data CGomp””’?glmOCilell-. -
Meteorological stations Ceosp atial modeling. —
. omputer VISLOnN.
Data received from drones Artificial intelligence —
Digital web libraries —
Optical sensors —
Insurance and Information posted in the Statistical modeling. -
finance database of government agencies | Predictive analytics.
Digital web libraries Cloud technologies +
Information private banks —
Data polls —
Tabnuia 2
AHanN3 MHCTPYMEHTOB OOTBIINX JAHHBIX A1 ceKTopa «IloceBHBIE KYIBTYpPBI»
Ha3Banmue Onncanne ¥ BO3MOKHOE IPUMEHEHHE TeXHOJIOTHH
TEXHOJIOTHH

Aunroput™ kiactepusaunu K-means

TexHomorus anropuTMa Kiactepusanuu K-means ocHOBaHA Ha pa3eNiCHUH OMPEICICHHOTO
HaOopa HaOIOIeHH (TOYCK) Ha 3aJJaHHOE YHCJIO KJIACTEPOB, COOTBETCTBYIOIIUX OIPEICIICH-
HOMY cTaHAapTy [6]. OCHOBHAs XapaKTEPUCTHKA STOTO METOJA 3aKIIOUACTCS B HATMYHHN I[CH-
TpoMAa I KaKJ0T0 KJIacTepa | paclpeesieHHH TOYEK COTTIAaCHO UX CXOACTBY. JpyruMu ciio-
BaMH, TOUKH TPYIIHPYIOTCS B KJIACTEPhl B 3aBUCUMOCTH OT TOJIOKCHHS [[CHTPAIIbHOU TOYKU
(eHTpounIa), KOTOpas OTIPEACISICTCS ITyTEM YCPEIHEHHSI KOOPINHAT BCEX TOUCK HITH HA000POT.
[Tocrne pa3zaeneHns Ha KJIacTephl, CpaBHEHUE IBYX U 0oJiee 00pas3moB APYT C IPYTOM OCYIIECT-
BJISIETCS U€pe3 pacyeT PaCCTOSIHUM MEXKIY HUMHU.

[IpuMeHeHHe TaHHOW TEXHOJIOTHH ONPAaBIAHO B CIyYasx, KOTJa UMECTCS sl TOYCK, CBSI3aH-
HBIX C TeOTpapUUSCKUM TOJIOKEeHNEM. TakuM 00pa3oM, i3 IMEIOITHXCS NCTOUHHKOB Big Data
TOJIbKO HAa3€MHbBIC TATYMKHU B COUETAHHH CO CITyTHUKOBBIMH JAHHBIMHU HJIH APYTUMH METOAMH
cOopa MPOCTPAHCTBCHHOW MH(MOpPMAIMK O HA3eMHBIX JAaTYUKaX MOTYT OBITH MCIIOJNB30BAHBL.
Taxoii HICTOYHUK, KaK UCTOpUYECcKast HH(OpMAaIs, pa3MEICHHAs B CBOOOIHOM JIOCTYTIC, TTPE-
CTaBJISICT COOOI CIUIIKOM IIMPOKOE MOHSATHUE, IO3TOMY €r0 PEUTHHI UCIIOJIb30BAHMUS IS aHA-
mm3a «IloceBbl» ¢ moMomkko TexHomorui Big Data Oynet HU3KUM
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TeXHOIOTHs OIMOPHBIX BEKTOPHBIX MAIIMH OCHOBaHAa Ha OOYYCHHUH C WCIONB30BaHHEM IIpe-
< LIEZIEHTOB, KOTOPbIE YUUTHIBAIOT JINHEHHYIO PA3AE€IUMOCTb, ONTUMAJIbHBIE PELLEHUS U 3a30Pbl
E g Mex1y kiaccaMu. OTMETUM, YTO aHANIU3 C UCIIOIb30BAaHUEM ATOW TEXHOJIOTHH YacTo MpHUMe-
5y c% HsETCA B 3aJla4ax, CBA3aHHbIX C JIMHEHHOW perpeccueil, BKiitovasi napaieibHbli MOUCK MUHU-
E = MM3aINH.
= % AJleKBaTHOE MCIOJIb30BAHNUE TAHHOW TEXHOJIOTHH MPEATNOoiaracT Halu4iue BPeMEHHOH OCH, TO
B = €CTh BO3MOXKHOCTBH OTCJICKHMBATh M3MCHEHUE HMH(OpMAKu BO BpeMeHHA. Cpeul MpeioKeH-
% § HBIX HCTOYHUKOB Big Data TakuM NCTOYHIKOM MOKET BBICTYTIaTh HCTOpHUYECKast HHPOPMAITHS,
£ X pa3MelleHHast B CBOOOJIHOM JIOCTYIIC, IIPU YCIOBUH, YTO 3Ta HHPOPMAIHS MOXKET OBITh MPEI-
o @ CTaBIICHA B BHJIC KOJIMYCCTBEHHBIX METPHUK. TakuM oOpa3oM, OMOPHBIC BEKTOPHBIC MAITUHBI

MOTyT OBITH TIPUMEHEHBI JI aHaJIM3a JAHHBIX, MTO3BOJIAIOIINX BBIABUTH BPEMECHHBIC TCHICH-
U U 3aKOHOMCPHOCTH B arpapHbIX 9KOJOTMHYCCKUX CUCTEMAX

TexHonorus
npeoOpa3oBaHus
Dypbe

Texnonorust mpeodpazosanuss Oypre MpeanogaraeT CONOCTaBlIeHHe OAHOW (QYHKIIMU C KOM-
IJICKCHOW TIePEeMEHHON, YTO 00ECIIEUNBAET OTpEeIieHIEe KOA(PPHUINEHTOB MPH Pa3I0KESHIH
MCXOMHOW (DyHKIIMM Ha 0a30BbIe KOMIIOHEHTHI. B paccMmarpuBaeMoit Hamu cdepe Takoe mpe-
00pa3oBaHMe NMPUMEHSETCS U151 00paOOTKN CUTHAJIOB U MX NPEJICTABICHHS B BUJIC BPEMEHHBIX
PAIOB, a TAaKXKe ISl OTOOpaKEHHUS UX YACTOTHOTO cIieKTpa. D(deKkTuBHOE HCIIOIh30BaHUE TaH-
HOM TE€XHOJIOTUH BO3MOKHO IIpU MTOCTOSHHOM IMOCTYIUICHUN CUT'HAJIOB, TO €CTh ITPU UCIIOJIB30-
BaHWM HAa3EMHBIX JIATYNKOB, KOTOPbIE 00ECIEeYNBaIOT COOP HEMPEPHIBHBIX JaHHBIX B arpapHBIX
9KOJIOTHYECKHUX CHCTEMaX

TexHomorus BeiBneT-aHAN3a [9] BKITIOYAST aHATHN3 PA3TUYHBIX YaCTOTHBIX KOMITOHEHTOB JIaH-

<
w = HBIX, 0OBIYHO B COOTBETCTBHH C MOCIIEIOBATEIBHOCTHIO «MaciTab — BpeMsi — ypOBEHbY. Beiis-
R JIeT-aHAJIU3 YacTO MPUMEHSIETCSI JUIsl yTOYHEHHSI PE3ylIbTaToB MpeodpasoBatus Dypbe witu st
% c? nosnyudeHus: 6osiee TOYHOW MH(OPMALIUK MOCIE €ro BBIINOJHEHHUS, TOCKOJIbKY MO3BOJISIET 0-
£ 5 CTHYb 6OJiee TOYHOW KOPPEISIIUK KOTMYCCTBEHHBIX XapaKTePHCTHK MapaMeTpa ¢ BPEMECHEM.
5 5 Takum 00pa3oM, MOXKHO CJIeJIaTh BBIBOJI, YTO BEHBIIET-aHAIIN3 SIBISIETCSI B OCHOBHOM JIOTIOJTHU-
Eos TEJIbHBIM HHCTPYMEHTOM aHAJIN3a U IPUMEHSIETCS B ONPEICICHHBIX CUTYaIUsAX B KOMOMHAIINU
2 ¢ mpeobpazoBanueM Pypbe
Table 2
Analysis of Big Data tools for the crops sector
Technology Description and possible application of the technology
name

K-means clustering
algorithm

K-means clustering algorithm is based on dividing a certain set of observations (points) into
a given number of clusters corresponding to a certain standard [6]. The main characteristic
of this method is to have a centroid for each cluster and distribute the points according to
their similarity. In other words, points are grouped into clusters depending on the position of
a central point ( centroid ), which is determined by averaging the coordinates of all points or
vice versa. After dividing into clusters, comparison of two or more samples with each other is
carried out by calculating the distances between them.

The use of this technology is justified in cases where there are a number of points related to
geographic location. Thus, from the available Big Data sources, only ground sensors in com-
bination with satellite data or other methods for collecting spatial information about ground
sensors can be used. A source such as historical information posted in the public domain is too
broad a concept, so its use rating for “Crops” analysis using Big Data technologies will be low

Support vector
machine technology

Support vector machine technology is based on case-based learning that takes into account
linear separability, optimal solutions, and gaps between classes. Note that analysis using this
technology is often used in problems involving linear regression, including parallel minimiza-
tion searches.

Adequate use of this technology requires the presence of a time axis, that is, the ability to track
changes in information over time. Among the proposed Big Data sources, such a source can
be historical information posted in the public domain, provided that this information can be
presented in the form of quantitative metrics. Thus , support vector machines can be used to
analyze data to identify temporal trends and patterns in agricultural ecological systems

Fourier
transform
technology

Fourier transform technology involves mapping one function to a complex variable, which
ensures the determination of coefficients when decomposing the original function into its basic
components. In the area we are considering, such a transformation is used to process signals
and present them in the form of time series, as well as to display their frequency spectrum. Ef-
fective use of this technology is possible with a constant supply of signals, that is, using ground-
based sensors that provide continuous data collection in agricultural ecological systems

Wavelet analysis
technology

Wavelet analysis technology [9] involves the analysis of various frequency components of data,
usually in accordance with the sequence “scale - time - level”. Wavelet analysis is often used
to clarify the results of the Fourier transform or to obtain more accurate information after its
implementation, since it allows one to achieve a more accurate correlation of the quantitative
characteristics of a parameter with time. Thus, we can conclude that wavelet analysis is mainly
an additional analysis tool and is used in certain situations in combination with the Fourier

transform
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B pesynbrare 0bUT COPMUPOBAH TOUCKOBBIH OHTO-
norudeckuit rpad (puc. 4). [Ipu BeIIOIHEHNN MTONCKA
10 KITFOUEBOMY CJIOBY data MBI BHIUM CIICTYyFOIIEE.

Hcxonst n3 momydeHHON HHPOPMAITIH MOXKHO ClIe-
JIaTh BBIBOJI O TOM, YTO TIPE/ICTaBICHHAS BU3YaJIH3aIHs
B BHJIE OHTOJIOIMYECKOro rpada CylniecTBEHHO YIpo-
CTHUT pabOTy aHAJTUTHUKA OOJBIINX TAHHBIX.

Hanpumep, ucnonesys pa3paOOTaHHYIO OHTOJIO-
THIO, MOXKHO YBUCTE:

1) TOTOBHOCTH OONACTH CENBCKOTO XO3SHCTBA IS
BHeApeHus TexHonornii Big Data;

2) JNOCTYMHOCTh MCTOYHUKOB JUIsl aHajiu3a OOJIb-
IIMX JaHHBIX;

3) 3aBUCHMOCTb NTPUMEHEHHS HCTOUYHHKOB B OIIpe-
JIeTICHHOW 00JIaCTH CEJIbCKOTO XO03siCcTBa

Jist mosyueHust KoJIM4ecTBEeHHON nH(opManuu 00
OLIEHKE KaXIOT0 CEKTOpa CENbCKOTO XO3SIHCTBa BOC-
MOJIb3yeMCsl IaHHBIMU TaOnunbl 1 1 puc. 1 u Bu3ya-
JU3UpYeM HX C ToMoulbio ¢yHkumi Data properties u
Object properties y kaxmoro u3 Entities (puc. 5).
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Fig. 4. The result of the output of the search ontological graph for the keyword “data”
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Fig. 6. Diagram for assessing the level of monitoring efficiency in the context of agricultural areas

Oo0cyxnaenue 1 BbIBoABI (Discussion and Conclusion)

3aroTHUB JaHHBIC, BU3YAIU3UPYEM UX C IOMOIIBIO
auarpaMMbl  «BopoHKa», KoTopasi ITOKa3bIBaeT Mpo-
LEHT HAJINYUS ICTOYHUKOB MH(POPMAIUHU ISl aHAIN3a
arposKOCHCTEM B pa3pese 00IacTeil CelbCKOTo XO03sIH-
cTBa (puc. 6).

HWcxons n3 3TOM quarpaMMbl MBI MOXKEM cpasy 3a-
METHUTh OTCTaBaHUE B OINPEAEICHHBIX 00IACTSIX CElb-
CKOTO XO35IHCTBa, @ UMEHHO B o0nacTsix «Jncranuon-
Hoe 30HupoBaHue» U «COpHAKM). ITO 00BsICHSIETCS
TeM, 9T0 B TIOMEHCKOM pernoHe Takue o0iacTu He pac-
CMaTpPHUBAIOTCSI OTAEIBHO.

OnHaxo uis ymyqmeHus 3 ek THBHOCTH UCTIOIB30-
BaHMs TexHoyoruit Big Data HeoOXonumo yBennueHne
KoIM4YecTBa HCTOYHUKOB Big Data. Takoe pacmpenene-
HUe OBLIO 3aMETHO €I Ha dTare J00aBICHUS CTOIO-
[la «HAJIWYHAE NCTOYHHKA» M OTPakeHO B Tadmmue 1.

BxitioueHne KoJMMUECTBEHHBIX METpHK st Data
properties u Object properties B OHTOJOTHIO TO3BOJHT
CKOPPEKTHPOBATh METPUKU MCTOYHHUKOB JUIS arpodKo-
CHCTEMBI U TIPEJOCTaBUTh 0OJIee TOYHOE MpeICTaBIIe-
HHUE 00 «3(P(PEKTHBHOCTH UCIIOIB30BAHUS TEXHOIOTHH
Big Datay Ha ypoBHE, MOAXOSIIEM JUISI CIICHHAIIH-
croB. KoppekrHble pemreHus no passuruio Big Data
JUISL pa3lIMYHBIX arpo3KOCHCTEM CHU3ST 3aTparbl Ha
obopynoBanue (100aBIeHNE Pa3HBIX THIIOB MCTOYHH-
KOB JIaHHBIX) 32 CYET NMOHUMAaHHS, KAKHE HCTOYHHUKU
yCTaHABJINBATh, U YCKOPAT MPUHITHE PEIICHUH O pas-
BHUTHUU 001aCTH.

Takum 00paszom, B pe3ynbraTe MOACIUPOBAHUS CH-
CTeMBbl MOHHMTOPHHTA B pa3pese o0iacTeil CelbCKOro
XO3SIMCTBA MOYKHO CJIENIaTh CIEAYIOIINE BBIBOJIBI:

1. VYmpapnsromuii arpo3KOCHUCTEMON JOMKEH He
TOJIEKO OMHparhkcst Ha moabop Texuosormi Big Data
JUISL aHaJM3a WHpOpMANUU 00 arpodKochucTeMe, HO U
OPHEHTHPOBATHCS HAa MMEIONINECsT NCTOYHUKH JTAHHBIX
0 Hell.

2. Meroanka MOXeT OBITH yydlleHa ITyTeM Hc-
TI0JTb30BaHUSI MH)KEHEPHBIX OHTOJIOTUH M IpOrpamMM-
HOro obOecmedyeHus: Protégé, ¢ mOMOMIBIO KOTOPOTO

MOKHO MPOBOJHUTH BHYTPEHHIOIO OIEHKY TEXHOJOTHH
JUISL arPO’KOCHUCTEM U TIOMCK CKPBITBHIX 3HAHUH, MUHH-
MH3HPYS YeTIO0BeUYeCKHi (akTop.

J1st nanbHEeNIIero coOBEPIIEHCTBOBAHUS METOAUKHI
HEOOXOIMMO TPOBECTH CPABHEHUE PA3INYHBIX arpo-
9KOCHCTEM Ha S(PQPEKTHBHOCTh HCIIOIB30BAHUSI TEX-
Hoyoruid Big Data u mpoaHanm3npoBaTh MOTy4ICHHBIC
PE3yIbTaTHI.

[IpoananusupoBaB 3(P(HEKTUBHOCTH HCIIOIb30Ba-
HUs TexHojorui Big Data B pa3sHbIX arposkocucTeMax,
CHELHAIIICTBI CMOTYT OIPEEIUTh HanOoee MepereK-
TUBHBIC HAIlPaBJICHHUS PA3BUTHS M NMPUMCHCHUS JaH-
HBIX TEXHOJOIMi. B 10JrocpoyHoOi mepcrneKkTuBe 3T
MOKET HPHUBECTH K YIYUIICHHUIO CEJIbCKOXO3SHCTBEH-
HOTO TIPOM3BOJICTBA, CHIDKEHHIO 3aTpaT Ha 00paboOTKy
JTAHHBIX U TIOBBIIIEHUIO KOHKYPEHTOCIIOCOOHOCTH pe-
THOHOB, aKTHBHO HCIONB3ytonnx Big Data.

Kpowme Toro, nccrenoBanus B JaHHOM 0071acTH MO-
TYT CIIOCOOCTBOBATH COBEPIICHCTBOBAHHIO CYIIECTBY-
IOIINX METOJI0B 00PaOOTKH JaHHBIX, aANTAI[IH HOBBIX
TEXHOJIOTHA W WMHTETPAIlMM PA3INYHBIX HCTOYHHKOB
JAHHBIX Ui Oomnee 3QEeKTUBHOTO aHAN3a U TPUHSI-
THS pEIICHU Ha OCHOBE MH(POPMALMU 00 arpo’KoCH-
cTeMe.

Taxoke HEOOXOIUMO YUIHUTHIBATh, UTO pa3BUTHE Big
Data n ananmu3 OOJBIINX JaHHBIX MOTYT CIIOCOOCTBO-
BaTh COTPYIHUIECTBY MEX/y PA3IHMIHBIMU CEKTOPAMHU
CEJIBCKOTO XO3HCTBA, MCCIENOBATEIILCKUMU HHCTH-
TyTaMH U TOCYIapCTBEHHBIMH OpTaHM3ALMAMH. OJTO
MOKET 00ECHEUNTh JIyUIlyl0 KOOPAWHALUIO YCHIIHH,
HAIPaBJICHHBIX Ha ITOBBIIICHHE YCTONYMBOCTH CENb-
CKOXO3HMCTBEHHBIX CUCTEM M JOCTUKEHHUE LEIeN pas-
BUTHS CEIBCKOTO XO3SMCTBA HA PETMOHAIBHOM U TIIO-
6arbHOM YPOBHSX.

B nenom coBepiieHCTBOBaHNE METOIUKH MOHHUTO-
pHHra arpo3KOCUCTEM ISl OLIGHKH YPOBHS 3 QeKTHB-
HOCTH WCIIONB30BaHMA TexHojoruid Big Data Oymer
UMETh TIOJIOKUTEIBHOE BIMSHUE HA CEIILCKOXO3SIH-
CTBEHHOE TPOU3BOACTBO U MOANCPKKY YCTOWYHBOTO
Pa3BUTHSI CEILCKOXO3SHCTBEHHBIX CHCTEM.
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