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BBEJIEHHUE

Cenbckoe X031UCTBO — caMmasi APEBHSS OTPACIb MATEPUAIIBHOTO TPOU3BOJICTBA,
KoTopas Bo3HukNa npuMmepHo 4000 neT Ha3an, KOrja B CaMbIX pa3HbIX pallOHax 3eM-
HOTO IIapa YeJIOBEK HAadaJl OJOMAaIlHMBAaTh JKUBOTHBIX W BBIPALIUBATH HEKOTOPHIE
BUJIbl PACTCHUI.

DTa OTpaciap UTPAET B KU3HU YEIOBEKA OTPOMHYIO poJib. OHA OCTABISAET MPO-
OYKTBl TUTaHUSI, 00ECTIEYNBACT MUILEBYIO, JIETKYIO, KO)KEBEHHO-00YBHYIO MPOMBIIII-
JIEHHOCTh ChIpbEM. Ha mpoTsikeHuu Bcelt HCTOPUM yeroBeuecTBa adCOIIOTHOE O0JIb-
IIMHCTBO JIFOeH ObLIO 3aHAITO UMEHHO B 3TOM OTPACIIU XO35UCTBEHHOM JIEITEIIbHOCTH.
Jla 1 cero/iHs HECMOTPS Ha TO, YTO B PA3BUTHIX CTpaHaX CEIbCKOE XO3AUCTBO, O1aro-
Japsi pa3BUTHUIO HAYKU, TEXHOJIOTUM, aBTOMATU3allU1, BBIILIO Ha 00Jiee BHICOKUN ypo-
BEHb U TPAHC(POPMHUPOBAIOCH B arpOIPOMBILUICHHBI OM3HEC, B TI0JIaBIIAIOIIEM O0JIb-
IIMHCTBE Pa3BUBAIOIIMXCS CTPaH 3HAYUTEIBHAS YaCTh TEPPUTOPUH 3aHSITA CEIBCKOXO-
3SIUCTBEHHBIMU yTroabsaMU, U 0T 70 10 90% HaceneHus 3aHITO UMEHHO B 3TOU cdepe.

Arpobusnec B Poccum noctur omnpeneneHHOW 3penocTH, O YeM CBUJETENb-
CTBYIOT CTaOMIM3allMs YPOBHSI MHBECTUIIMM B CEJIBCKOE XO35MUCTBO U POCT KOHKYPEH-
UU cpenu npousBoauTenel cenbxo3nponykuuu. B AIIK pacrer 06beM u kauecTBO
IPUMEHEHUSI COBPEMEHHBIX TEXHOJIOTHI, B TOM YHUCIJIE CUCTEM cOOpa, XpaHEHUS U 00-
paboTku gaHHBIX. [[puMEHsIOTCS JaHHBIE CO CITYTHUKOB, IATYMKOB, U3 OMEPAI[MOHHBIX
Y TPaH3aKLHMOHHBIX cucTeM. [Ipu 3TOM yBennmumnBaeTcsi Kak 00beM JTaHHBIX, TaK U MO-
TpeOHOCTh B UX KaYECTBEHHOM 0OpaOOTKE MU JOCTOBEPHBIX BBIBOJAX, Ha KOTOPHIE
MOXHO IOJIarathCsl, IPUHUMAs pelieHus. B pe3ynbTaTe MosBIsSETCS COpPOC Ha Ipo-
MBIIIJIEHHBIE AHATMTUYECKUE CUCTEMBI U, B YaCTHOCTH, YIITYOJICHHYIO aHAJIUTHUKY.

Kpowme Toro, Ha TekyIem 3tarne pa3BUTHs TEXHOJIOTUH, BCE OObIIIEH MOmyJisp-
HOCTBIO B CEJIbCKOM XO3SHCTBE MOJIb3yeTcsl MalMHHOE o0ydeHne. Co3aloTcsi HOBBIE
MOJEJIM, KOTOPBIE MPOrHO3UPYIOT CaMble pa3Hble NOKa3aTenu. [IoBplienue ypoxan-
HOCTH, KapTorpaupoBaHue MOjeil, poOOTHU3AIMS CEIbX03TEXHUKHN, HHTEIJIEKTyallb-
HbIiI MOHUTOPHUHI TIOCEBOB U KYJbTYp, IPOrHO3UPOBAHME — MAIIMHHOE OOy4YEHHE
IIPEBPAILAET CEIBCKOE XO35MCTBO U3 UHTYUTUBHOW IPAKTUKU B CUCTEMY TOYHOTO

YIPABJIECHUS PECYPCAMH.



1. IPUMEHEHUE MAIINHHOI'O OBYYEHUA B
CEJbCKOM XO3SIICTBE

MamrnHoe 00ydeHune B CEIbCKOM XO3SHCTBE MOXKET HCIIONIb30BAThCS, TPEXKIC
BCEr0, IJI1 COBEPUICHUS CIIyTHHKOBBIX CHUMKOB M IIOCIEAYIOLIEr0 HMX aHaju3a.
CHHMMKU MO3BOJISIIOT OMPEAEIUTD apeall pacCpoCTpaHEHUs KyJIbTYpP U BIUSHUE KIMMa-
TUYECKUX U3MEHEHHI Ha CeNbCKOe X03s1iicTBO. Hanmpumep, pazpaborunku n3 Muncka
¢ nomoibio ML 1 cryTHUKOB co3faiu OecriaTHYIO KapTy JJIsl TOUHOTO 3eMJIe/Iens
OneSoil, mpeacrasnennyio Ha pucyHke 1 [4]. OHa comep:KUT AaHHBIE 3a TPU rojaa
(2016-2018) o 60 Mmunnmonax nosieit u 27 kynapTypax B 44 crpanax EBponsl u CIIA.
Kapra no3BosisieT OTClIEeKMBaTh, KaK Pa3BUBAIUCH MOCEBbI HA YPOBHE PETrMOHOB U
CTpaH, IE€TAJILHO PACCMATPHUBATh MOJIS U BUAETh, YTO HA HUX PACTET, & TAK)KE 3aMEPAThH
NDVI (mokazatenb 310pOBbsl paCTEHUsI, BHIYUCISIEMBINA 1O CIIOCOOHOCTH K (POTOCHH-
Te3y) A0 coopa ypoxkas [3]. Uuaexc NDVI u kapta 310pOBbs 110151 TOMOTAIOT MOHSITH,
HA KaKUX y4acTKax IMOJIsl €CTh HEOAHOPOJHOCTh B PA3BUTUH KYJIbTYPHI.

[Ipn co3manuu KapThl MCHOJB30BAIM CHHUMKH CHOyTHHKa Sentinel-2 mpo-
rpammbl Copernicus. Jlnss paboTel ¢ JaHHBIMH M CTaTUCTUKOM — 0a3y JaH-
HbIX PostgreSQL ¢ pacmmpenuem PostGIS. Jlns Buzyanusanum — cepBuc Mapbox.
Bcero OneSoil o6padotanu 250 [1b undopmarmu.

CHauvana n300pakxeHHst OUMCTUIIN OT TEHEW, CHera, 00JI1aKoB, 110CJIe — UICHTH-
bunpoBay rpaHMIlbl MOJIeH U KiaccuuKkauuu KyiasTyp Ha mozensx ML. 3arem c

NOJIyYeHHBIMA BEKTOPHBIMU KapTaMu paboTal JeBeonep.


https://www.copernicus.eu/en
https://www.postgresql.org/
https://www.mapbox.com/

Pucynok 1 — Kapra nnst Tounoro 3emuienenust OneSoil

Kpome Toro, mammunoe oOy4deHue u HuppoBble UHCTPYMEHTbI MOTYT OBITh HC-
II0JIB30BAHBI JJIs1 TOYHOTO 3€MJIEEIIHSL.

KoopaunatHoe 3emiezienne yaiie Ha3bIBaloT TOYHBIM WJIM TOIIOOPUEHTUPOBAH-
HBIM 3€MJIEJIEINEM, 3€MJICIEINEM 10 PEINUCAHNUI0, TOUYHBIM CEIbCKUM XO3SIMICTBOM,
aKKypaTHBIM CEJIbCKUM X03siUcTBOM [1]. Takast TeXHOJIOTHS CTajla BO3MOXKHOM OJ1aro-
Japsi pa3BUTHUIO CPEACTB CBSI3M, CIIyTHHUKOBBIX HaBUTalMOHHbIX cuctemM GPS/TJIO-
HACC, xomnbroTepu3aiy 1 UCIOJIb30BaHUIO0 HABUTAMOHHBIX U MH(POPMAIIMOHHBIX
TEXHOJOTUA B 0OJACTH aBTOMATH3allUU CEIbCKOXO3SMCTBEHHOIO MPOU3BOJCTBA.
CrepKHEM TEXHOJIOTHH SIBJISIOTCS CIIEHMAaIbHbIE IPOrPAMMBI JIJIs1 arpPOMEHEIKMEHTA
Ha 0aze reoundopmannonubix cucteM (I'MC), mo3Bostonue cHUMaTh, 00padaTHIBAThH
Y HaKaIrjiuBaTh HH(MOPMALMIO O MECTOIMOJIOKEHUN TEXHUKU U XapaKTEPUCTUKAX CEllb-
CKOXO3SIUCTBEHHBIX YTOAUU.

J1st 3¢(HEeKTUBHOTO MCTIOIB30BaHUS JAHHOTO BUJIA arPOTEXHOJIOTHH B pexKUME
peanbHOr0 BPEMEHU U B OyAYIIEM CO3/aeTCsl aJalTUPOBaHHAs K KOHKPETHBIM YCIIO-
BUSIM XO03siiicTBa cucTeMa noaaepKku npunsatusa pemenuit (CIIIP). Cnenuanuzupo-

BaHHOC IMpOorpaMMHOC oOecricueHue O6pa6aTLIBa€T IMOCTYITAarOIITY 1O oT



HABUTAIMOHHBIX W PA3JIMYHBIX KOHTPOJIbHBIX U JHATHOCTUYECKUX cUCTeM MH(pOopMa-
LU0, CO3JAET M 3aIOJIHSIET TEXHOJIOTMYECKUE KapThl MOJEH, MPe0oCTaBIIsIA 0JIb30Ba-
TEJI0 HEOOXOAUMbIE SKOHOMHUECKHE PacueThl U CIIPAaBOYHYIO HH(OopManuio [2].

Peuienns 1is noyieBoil aHAIMTUKHA MOTYT IIPEACKA3aTh U MOBBICUTH MPOU3BOIM-
TEIbHOCTh KaXKJ10I0 CAHTUMETPA TOJIS.

Hanpuwmep, coznannas B 2014 roay m3pauiibckast komnanusi Prospera nucnosb-
3yetr computer vision u deep learning (rimy6okoe oOydeHue), 4TOOBI TOYHO OIpeie-
JIUTh, CKOJIBLKO BOJBI HYKHO pacTeHusiM. Cuctembl Prospera, ycTaHOBJICHHBIE B TEILIU-
ax WM B MoJie, MPUMEHSIOT IpOoKcuMalibHyto kamepy RGB, conHeunyro nanens, a
TaK)Ke JaTYMKU TEMIIEpaTyphbl, BIaKHOCTH U cBeTa (u3nyudeHus). Kamepsl criensar 3a
pacteHusimu 24/7. Korjga Haxonat npo0diieMy — OTHPaBISAOT GOTOrpapuu U JaHHBIE
JIaTYUKOB B 00JaK0. 3aTeM CHCTEMa aHAIM3UPYET JIaHHbIE, CO3J]aeT CBOJKY B IIPHIIO-
*KeHuu 1 uHpopmupyer dpepmepa. OH MOXKET ONEPATUBHO PELIUTH MPOOJIEMBI UPPU-
raiuu, Bpeauresei, 6oae3Hel, neuiura muTaTelIbHBIX BellecTB. Eie oaHo nmpenMy-
IIECTBO — TEXHOJIOTUS pabOTaeT U JUIsl BEPTUKAIBHBIX (3aKPBITHIX) (hepM, KOTOPHIM
O0OBIYHO HE TIOMOTAIOT CITYTHUKOBBIC H300pakeHus win Gororpaduu, MoTyIeHHBIE C
ITOMOIIBIO OECITMIOTHUKOB [5].

Crnenyromuii BaXXHbIN acleKT, TPEOYIOU BHUMAHUS - POOOTH3AIUS CEJIbCKO-
X03sUCTBEHHON TeXHUKHU. OTHA U3 KITIOYEBBIX 3a/1a4 arpopoboToB — 00pbba ¢ copHsi-
KaMH.

Kowmmanus Blue River Technology ncnons3yet miatdopmy MammmHHOTO 00yde-
HUSA JU1s1 YMHOW TEXHOJIOTMU ONPBICKUBAHUS See & Spray. ITa TEXHOJIOTUsl HAy4YHJ1ach
OTJINYATh XJIOMYATHUK OT COPHSIKOB IO MPU3HAKAM, KOTOPBIC MMOYTH HE3aMETHBI YeJI0-
BeKy. OHa MO3BOJISIET paCIpPBICKUBATh XMMHUKATHI TOJBKO HA COPHSKH, HE I0JIarasich
IIpY 3TOM Ha pacCTOSHUE WJIU LBET [6].

Heiipocets ¢ moaaepsxkkoit PyTorch ananu3upyer kaxablii Kaap B pexUME pe-
QTHHOTO BPEMEHHU, YTOOBI OTPEJICUTh COPHIKUA U TMOCEBHI, COMTOCTABUB UX MECTOIO-
JoxkeHue. See & Spray OIIEHMBAaET BHECEHHBIM TepOMINJ, BHOCUT KOPPEKTUBBI U

YUYUTCS B TIpoIIecce.



Jns oOydyenus ML-aaropuTMoB, HHKEHEPHI co37aiu HA0Op BHYTPEHHUX OMO-
anotek nosepx PyTorch.

Komnanus mianupyer peryyisipHOoe TECTUPOBAHUE JJIsl TOBBIIIEHUS TPOU3BOIUTEb-
HOCTH CBOUX Mojiefielt ¢ momolbto miargopmbel Weights & Biases, koTopas ynporiaer
BU3yanuzauuio moaeneit PyTorch Bo Bpemst o0yuenus.

PoGotuzamnus arporexnuku cBsizaHa ¢ GPS-naBurammeit: nns pa®oTel cucteMam
HY>KHA BBICOKasi TOYHOCTb I'€OTO3UIINH ([0 CAHTUMETPA).

Takum 00pa3oM, UCIOIB30BaHUE PA3TUYHBIX HHCTPYMEHTOB MAIIMHHOTO O0Y-
YEHUS B CEJIbCKOM XO34MCTBE MO3BOJIUT TOBAPOIPOU3ZBOJIUTEIISIM CYIIECTBEHHO CHU-
3UTh 3aTpaThl B pa3pe3e Ha €IUHUILY TTOCEBHOM TUIOMIAIHU, a TAKXKE PEIIUT TPOOIEMbI
UppUraium, Bpeauteseil, 0osnesneld u AeduUIMTa MUTATEIbHBIX BEIIECTB B TOYBE.
Kpome toro, mammunHoe oOydyeHHe B arpONpPOMBIIIIEHHOM CEKTOpE — MpaBUIIbHBIN

IIyTh K 3€JIEHON DKOHOMHUKE.



2. PASBPABOTKA BOB-ITPUJIOKEHUS MOJEJIN
MAHINMHHOI'O OBYUEHUA

[Ipu cozmanuu BAO-PUIIOKEHUS MO MAIIMHHOTO OOYYCHUS UCIIOIh30BATTUCS
s3BIK MporpammupoBanus Python, a Taxke ciaegyronue oubdnuoreku: Streamlit, Ten-
sorFlow.

Streamlit — 3o pperiMmBopk Python ¢ OTKPBITHIM UCXOIHBIM KOJIOM, UCTIOIB3YEMBIii
JUTS pa3BEPTHIBAHUS MOJIEICH MAIIIMHHOTO O0YYEHHS B Pa3IMIHBIX BEO-TIPUITOKEHUSIX
BCET0 B HECKOJIKO CTPOK KOJa.

Cpenu cambIx BaxkHBIX GyHKIUN OMOIHoTeKn Streamlit BRIJEISIIOT HUKEU3I0KEH-
HBIC:

1. Ucnonvzosanue cyenapues. 11o3Bonser CO3J1aTb HHTCPAKTUBHOC Be6—np1/mo>1<e—

HUE C TOMOIIbIO HECKOJIBKHUX CTPOK KOJIa 1 aBTOMAaTHYECKH OOHOBJISICT BAO-TIPH-
JIO’KEHUE MPU BHECEHUU KaKUX-JIMO00 U3MEHEHUH B KOJ. DTO poucxoaut ¢ API,
IPEAOCTABISAEMBIM STUM (PPEHMBOPKOM.

2. Bszaumooeiicmsue. [IpoctoTa B 100aBJICHUN BUIKETOB B BIO-TIPUIIOKCHHUH.

3. Menosennoe pazeepmoiganue. 1lnardpopma odMena Streamlit moMoraer jgerko

pa3BepTHIBATDH MPUIIOKEHUS U YIPABIATh UMH.
Bropas ucnons3dyemasi B padote 6ubnuoreka - TensorFlow. 1o oTkpeiTas mpo-
rpaMMHas OuOiMOTEeKa HJii MalIMHHOTO OOydeHus, pa3paboTaHHas KOMITAHHUEH
Google miis pereHus 3a1a4 NOCTPOSHUS U TPEHUPOBKH HEMPOHHOM CETH C LIETBIO aB-
TOMAaTUYECKOTO HAXOKICHHS U KITacCU(pUKAIMU 00pa30B, JOCTUTAsi KaueCcTBa YeJIOBe-
YECKOTO BOCIIPUSITHUSL.

['maBHas 0cOOEHHOCTH OMOIMOTEKH 3aKiIrouaeTcst B ToM, uto TensorFlow mpen-
JaraeT HECKOJIbKO YPOBHEH aOCTpaKiMK Ha BBIOOP B COOTBETCTBUM C MTOTPEOHOCTSIMHU.
CoznaBarh 1 00yyaTh MOJIENTM MOKHO C MOMOIIbI0 BbhicOKOypoBHeBoro API Keras
MO>KHO, KOTOPBIH yrpoiaeT Hauano padotsl ¢ TensorFlow v MalimHHBIM O0y4YeHHEM.
Jliist GonpImnx 3a7a4 00y4eHHs] MalTuHHOMY 00y4eHHIo ucnonb3ytorcs APl crpaterun
pacnpeneneHus sl pacipeielIeHHOro 00yueHus Ha pa3IuyHbIX KOHPUTyparusx 00o-

pyaoBaHusA 0e3 U3MEHEHUS ONpCACICHUA MOICIIN.



B pabore Taxke ucnonb3oBanachk HeipoceTh EffecientNetB0, nmmnoptupoBan-
Has u3 oubmuorexku TensorFlow, oOydeHHast Ha ThICSYaxX Pa3IUYHBIX U300paKEHUN.

EffecientNetB0 siBnsieTcst cBepXTOUHON HEHPOHHOM CEThIO, KOTOpas oOydyeHa
0oJs1ee yeM Ha MUJUIMOHE N300paxkeHui u3 6a3bl nanHbIX ImageNet. CeTb MOXKET Kiac-
cu¢uuuponath nzobpakenust B 1 000 kareropuii 00bEKTOB, TAKUX KaK KJIABHATYpa,
MBIIIb, KapaHJall 1 MHOTHE )XKUBOTHbIE. B pe3ynbpTaTe ceTh u3yumna GoraTslie npe-
CTaBJIeHUs (PYHKLUU JJIs IUPOKOTO CIEKTpa U300paskeHU M.

Jlannas HelipoceTh nonaraercs Ha AutoML 1 koMIiekcHOe MacITabupOBaHue
JUTSL TOCTHOKEHUS TTPEBOCXOTHOM MTPOU3BOIUTEIIBHOCTH Oe3 yepoa s 3pheKTUBHO-
CTH UcToJib30BaHus pecypcoB. [Tnardhopma AutoML Mobile momorina pazpaborars Oa-
30BYI0 ceThb MoOMIbHOTO pasmepa EfficientNet-B0, koTopas 3aTeM Obuia yinydlieHa c
IOMOIIIbIO METO/]a KOMIUIEKCHOT0 MaciitabupoBanus ais nonydenus EfficientNet or
B1 no B7.

Yro xe Kacaercs BIO-NPUIIOKEHHSI, TO OHO CO3JAETCs JIOKAIbHO — TOJBKO HA
ycTpoiicTBe pa3zpabotunka. Kpome Toro, umeercs noTeHuuagibHas BO3MOKHOCTb 3a-
IPY3KH JAHHOTO MPUJIOKEHHS Ha XOCT BI0O-IPUIIOKEHHUI JIJIS1 UCIIOJIB30BAHUSI MHOXKeE-
cTBOM Jroiei. OIHaKoO B BUAY TEXHUYECKHUX CII0)KHOCTEH, BOZHUKILUX B IIPOLIECCE pe-

aJM3aly IPOAYKTa, BBIIOJHUTH 3TY 3aa4y HE yAanocCh.

N3yuum unTepdeiic mpuiioKeHus, MpeCTaBICHHbIN Ha pUCYHKE 2.

HoBasa ynyuweHHan
Knaccudpukauma nsobparkeHum B
obnaxe Streamlit

EbifepuTe naobpamesine LA pa

. S honE =
S Browse files

PacnosHath u3obpaneHus

Pucynok 2 — UnTepeiic B30-npui10:KeHUs
9



[Tonb3oBaTenbckuii MHTEPhENHC MAaKCUMAIBHO TMPOCTON M YIOOHBIN: MMEEeTCs
obacTh (KHOMKA) 1Jis 3arpy3ku ¢aiina, e€ onucaHue, a TakKe KHOIKA paclio3HaBaHUs
M300paKeHHUSL.

Janee 3arpy3um n3o0paxxeHune, CKaYeHHOE U3 MHTEPHETA JIsl TECTUPOBAHUS pa-
O0ThI NPUIIOKEHUS (PUCYHOK 3).

Knaccu—cbulcaquﬂ usobpa>xeHuu B
o6bnake Streamlit

Browse files

Pucynok 3 — 3arpy3ka ¢aiisia ¢ uzoopaxxeHnueM B BI0-NIPUII0KECHUHN

[Tocne 3arpy3ku ¢aiina ¢ n300pakeHueM HaKUMaeM Ha KHOIIKY «paciio3HaTh
U300pKCHUE» U TIOJTydaeM CIEAYIOIINE Pe3yIbTaThI:
Airliner 0,749;
Space shuttle 0,0670;
Wing 0,037.

10



PesyneTaTel pacnosHaBaHUs:
airliner

space_shuttle

wing

PucyHnok 4 — Pe3yibTaThl pacno3HaBaHus U300pPaKeHUs

Takum 00pa3om, Mbl OJTyYaeM TPU MOTECHIIMATHHO BO3MOXKHBIX Ha3BaHUMN
KJIACCOB 00BEKTA, N300PKEHHBIX HA PUCYHKE 4: caMOJIET, KOCMUYECKUN MATTI U
KpbuUlbsi. CripaBa OT Ha3BaHUM KJIACCOB OOBEKTA BUJIUM BEPOSITHOCTh. B Haiiem city-
gae, camasi BRICOKasi BEPOSITHOCTh HAOMIOAACTCS PSJIOM C KJIACCOM «CaMOJIET
(airliner), TO eCTh, MOKHO CKa3aTh, YTO MPUIIOKEHUE PACTIO3HAIO HA U300PAKEHUU
CaMOJIET C BEPOATHOCTHIO 74,9%.

B nannom nmpumepe u1si IeMOHCTpaIuu padoThl BIO-TIPHIIOKEHHS UCTIOIb30Ba-
J0Ch n300pakeHne camonéra. [ ucrnosib3oBaHusl JAHHOTO MPUIIOKEHUS B CEJlb-
CKOM XO35IICTBE HEOOXOAMMO JaibHENIIEe COBEPLUIEHCTBOBAHNE U OOyUEHHE
HEHPOHHOM CETH C UCTIOJIb30BaHUEM U300paKEHUH, CBI3AHHBIX C CETbCKUM XO03sTH-
CTBOM.

B nepcrniektrBe mo100HOE MPHIIOKEHUE MOKET OBITh UCTIOIB30BAHO JJIS BBISB-
JICHUS] COPHSKOB, a TAK)KE OMpPEIeNICHUs] BUJIOB BpEIUTENEH Ui OOJIE3HU pacTeHUs,
YTO, B CBOIO 0YEPE/Ib, TOMOKET Pa3pEIICHUI0 MHOXKECTBA MPOOJIEM B CETCKOM XO-

3SI1CTBE.
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3AK/IIOYEHUE

Wtak, B TaHHOI paboTe ObLT N3yUeH 3apyOeKHBIN ONBIT UCIOJIB30BAHUS TEXHO-
JIOTUW MAIIMHHOTO O00Y4Y€HHUsl B arpapHOM CEKTOpe, a TakkKe pa3paboTaHa IMpeIcTaB-
JieHa MOJIeJIb BAO-TIPUJIOKEHHUS, CIOCOOHAs pacrio3HaBaTh OOBEKT Ha MPEACTaBICHHOM
U300paKEHUHU.

HecMoTtpst Ha TO, 4TO pa3pabOTaHHOE B paMKax JaHHOUM pabOThl BIO-NPUIIOKE-
HUE Ha TEKYIIHH MOMEHT HE CIOCOOHO PEUIMTh MPOOJIEMBbI arpapHOro CEKTOpPa, OHO
UMEET JIOBOJIbHO BBICOKHMI MOTEHIMAT B Pa3BUTUHU «3EIEHON YIKOHOMUKU» U TpeOyeT
JaNbHEMNIIIEro COBEPIICHCTBOBAHUS.

[TogBost UTOTH, XOTEIOCH OB OTMETHUTH, YTO MOBHITIICHHE () PEKTHBHOCTH Pa3-
BUTHS CEJILCKOTO XO3IMCTBA U «3€JIEHON IKOHOMHUKW» B 11€JI0OM BO3MOYKHO C TTIOMOIIBIO
WCIIOJIb30BAaHUSI MAIIMHHOTO 00ydeHus. lcmonb3oBaHWEe W aHamW3 CITyTHUKOBBIX
CHUMKOB, MPUMEHEHHE TO3BOJISTIOT OMPEICIUTh apeasl pacCpOCTPaHEHUsI KYJIbTyp H
BIIMSIHUE KJIMMATHUYECKUX U3MEHEHUM Ha CEJIbCKOE XO3UCTRO.

Kpome toro, mamuHHoe 00y4eHHEe MOXKET U JOJKHO OBITh MCIIOJIB30BAHO IS
TOYHOTO 3eMJICJICIHS: PEIICHUS ISl MOJIEBOM aHAIIMTUKU MOTYT MPEJCKa3aTh U MOBbI-
CUTb MPOU3BOUTEIILHOCTh KaXKIOI0 CAHTHUMETpA TOJIA.

HeobxoaumMo OTMETHTH, YTO MCTHOJB30BAaHNE HEUPOCETEH B CEIBCKOM XO3Sii-
CTBE 00ECIEYUT pallMOHAIBHOE UCIOJIb30BAHUE BOJIbI, YAOOPEHUI U XUMHUKATOB JJIs
OOpBOBI C BPEAUTEISAMH.

Takum 00pa3zoM, UCHOIB30BAHKUE PA3TUYHBIX HHCTPYMEHTOB MAIIMHHOTO 00Y-
YEHUS B CEJIbCKOM XO3SIIICTBE MO3BOJIMT TOBAPONPOU3BOIUTENSIM CYILIECTBEHHO CHU-
3UTh 3aTPaThl B pa3pe3e Ha €UHUILY TTOCEBHOM TUIOMAIH, @ TAK)KE PEUTUT MPOOIEMBI
Uppuranuu, BpeauTesneii, 0ojie3Hel W AepuUIUTAa MUTATEIbHBIX BEIIECTB B TOYBE.
Kpome Toro, mammHHoe oO0yuyeHHE B arpONpPOMBIIUIEHHOM CEKTOPE — MpPaBUIIbHbBIN

IIyTh K 3€JIEHON SKOHOMUKE.
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