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B cmampve npu@@@E‘Hbl aHanumuyecKkue OaHHble U MEexXHOLO2UYECKAS CXemd NPUMEHEHUS uu(])poeblx MEXHON02U epacmeHuee‘ot)—
cmee, Komopbule no3601410m cozoasamo BbICOKOUHmMeEILIeKm)ydjlibHoe npou%’odcmeo pacmenueeoaqea(oﬁ npoaykuuu u akmyaiusupo-
68amMb MexHojlocuvecKue npoyeccbl MOHUMoOpuHea azcpoyeHo306 CeNbCKOXO3AUCTBEHHBIX Kylemyp. Cozoannble cneyuaivbHvle KoMnb-
IOmMepPHbLE NPOCPAMMbL NO3GOJAONT ONMUMUSUPOBAIMb ACPOMEXHONIOCUYECKUE MEPONPUSIMUAL. Tounoe eénecenue cpe()cme 3aujumaosl
pacmenuti om gpedumereti, 6one3Hel U COPHOU PACMUMETbHOCIMU, MAKPO- U MUKPOYOOOPeHUll, pe2yIsimopo8 POCMA PACMEHUll CO-
30ar0m npeonoculiku yoeutesnenus npooykyuu u sxkonomuu sampam 30 % u 6onee npu docmamouno 8blCOKOU npubaske yporcatino-
cmu upeHma6eJleocmu np0u360<)cm6a.

Hlupokoe enedpeHue 6 npouzsoOCmME0 UHHOBAYUOHHDBLX, IDHEKMUBHBIX YUPPOGLIX MEXHONO2UL 8 PACMEHUE800CMEe, 6 MOM
yucie uCnonb308anue 6eCnuIoOmubIX J1emamenbHbix annapamoe ¢ Mya1bmucneKmpaibHblMu U cUNepCcneKmpailbHbiMu Kamepamu, ons
ydaﬂeﬁnozo MOHUmMOpUHea pocma U pazeumus pacmenuﬁ, aepoxmmqec;cozi XapakmepucmuKku nodesl u KAuecmeeHHoll d)umocaHu-
mapHmZ OUAHOCMUKU NOCEB08 U 003up06‘(1HH020 NPpUMEHEHUA cpe()cm@ Xumuzayuu nozeoidaem ocyuwecmeums 6blcmpblll nepexO() K
yughpoeoil mparcghopmayuu 3emiedenus.

Komnviomepras npoepamma NPK — onmumuzamop no3eo.aem ucnoib308ams neCmpomy HO48eHHO20 NA000POOUs. HA KOHKpem-
HOM nojie 04 ONMUMU3AYUY 3aMpam Ha npumMeHeHue QochopHbIX U KAIUUHbLX YOOOpeHUll, aKmyaibHOCMb KOMOPOU onpedeisiemcs
ocmpuim deuyumom 060POMHBIX CPEOCME 8 CelbCKOXO3SUCMEECHHbIX OP2AHU3AYUAX U O0PO2OGUSHOU MUHEPATbHLIX YOOOpeHuUll,
ocobenno ¢hocoprvix. Ilpu smom enasHas yeivb npUMeHeHUus Yyu@posvix MEXHON02UL COCMOUNM 8 3aMeHe Yel08euecKko2o mpyod,
MUHUMUAYUU Bpet)HOZO 8030€UCNEUS XUMUYECKUX cpedcmg HA 4eloeeKda, HCUBOMHbIX, 9Hm0M0¢61206 U 6 yeiom Ha OKpyHcarowyro
cpedy, a makace 8 noebluleHUuU ypaofcaﬁﬂocmu 8030€/IbIBAEMBIX CENbCKOXO3AUCTEECHHbIX Kylbmyp u nojy4enHuu 3KojlocuvecKku be3-
ONACHOU NPOOYKYULU PACTEHUE800CIEA.

Knrouesvie cnosa: yugposvie mexunonocuu, cpedcmsa xumusayuu, 001e3Hy, 8peoument, COpHas pacmumenrbHOCHb, YOOOpeHus,
pezyiAmopbl pOCma, X03alUCMEeHHAs, IKOHOMUYECKASL IPHeKMUEHOCMb.

The article provides analytical data and a technological scheme for the use of digital technologies in crop production, which
make it possible to create highly intelligent production of crop products and update technological processes for monitoring agroce-
noses of agricultural crops. Created special computer programs make it possible to optimize agrotechnological activities. Precise
application of means of plant protection from pests, diseases and weeds, macro- and microfertilizers, plant growth regulators create
the prerequisites for cheaper products and cost savings of 30 % or more with a sufficiently high increase in yield and profitability of
production.

Widespread introduction into production of innovative, effective digital technologies in crop production, including the use of un-
manned aerial vehicles with multispectral and hyperspectral cameras for remote monitoring of plant growth and development, agro-
chemical characteristics of soil and high-quality phytosanitary diagnostics of crops and dosed use of chemicals allows for a rapid
transition to the digital transformation of agriculture.

The computer program NPK-optimizer allows you to use the diversity of soil fertility in a specific field to optimize the costs of us-
ing phosphorus and potassium fertilizers, the relevance of which is determined by the acute shortage of working capital in agricul-
tural organizations and the high cost of mineral fertilizers, especially phosphorus. At the same time, the main goal of using digital
technologies is to replace human labor, minimize the harmful effects of chemicals on humans, animals, entomophages and the envi-
ronment as a whole, as well as to increase the productivity of cultivated crops and obtain environmentally friendly crop products.

Key words: digital technologies, chemical agents, diseases, pests, weeds, fertilizers, growth regulators, economic, economic effi-
ciency.

BBenenue

HTerpvpoBaHHble peLleHns B 06/1aCTW YCTOMYMBOTO pecypcocheperaroLero pacTeHeBoCcTea obpeTa-
tOT MaccoBOe NPUMeHeHWe NOoCPeLCTBOM 00beNHEHNS Pa3/IMYHbIX TUMOB CEHCOPOB, | T-TexHONOri, aBTo-
MaT131POBaHHOM 1N GECMUMIOTHOM TEXHMKM, PO60TU3MPOBaHHbIX MPOM3BOACTBEHHBIX CUCTEM. [naThopmeH-
Hble peLleHuns, 0b6nadHble TeXHOMOrMn 06paboTKM 60MbLUMX AaHHBIX U MAWMHHOTO 06YYeHUs NO3BONSAKOT
nepenTn K rny6oKow peopraHm3aumm 61sHec-npoLLeccoB B Ce/lbCKOM Xo03aicTBe [1, 3, 5].
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EfvHasa cuctema ynpas/ieHUs arpoHOMUYECKON Cy)X60l NpeanpuUATUA CeNbCKOro X035NCTBa N03BONSET
obecneumBatb NOMHOTY KapTWHbI COCTOSAAHWS Ky/bTYp Ha OCHOBE [aHHbIX, COOpaHHbIX KaK BPYYHYHO, TaK U
aBTOMATUYeCKN 3a CHeT KOMIJ/IEKCa, B COCTaB KOTOPOro BXOAMT HECKO/IbKO MOMIE3HbIX CEPBUCOB: MOHUTO-
PUHT COCTOSHWS MONEN B OHMaliH PeXMme Npy NMOMOLLM CMYTHUKOBOrO HabMHO4EHUS; BbICOKOTOUHOE Mpo-
rHO3MPOBaHWE MOrofbl U NMOACYET BbINaBLUMX OCALKOB; NMPeLynpeXxXaeHne 0 pUckax; MOHUTOPUHT Pa3BUTHSA
pacTeHuii, BO30yanTeneli 3a60neBaHui, BpeauTeneli 1 COPHbIX pacTeHwuli [4, 7].

OTpac/b pacTeHWEeBOACTBA ABNAETCA MePCreKTVBHLIM PbIHKOM ANS BHeApeHWs pa3paboTok B 06/1acTy
PO6OTOTEXHMKM, MOCKO/bKY UCMOMb30BaHWe MOLOOHbIX MallVH MO3BOMAET CO3/4aBaTb BbICOKOUHTENIEKTY-
a/lbHOe NPOW3BOACTBO. B CBA3M € 3TUM B MOC/MeAHNE TOfbl B arpapHOM CEKTOPe aKTUBM3MpoBaiach paboTa
MO KOHCTPYMPOBaHMIO POBOTOTEXHNYECKMNX YCTPONCTB [1, 7].

B 0CHOBHOM Takasi TeXHVKa npeAHasHaveHa 415 BbINONHEHWS NOBTOPSAIOLMXCSA OnepaLuii npy Bo3aebl-
BaHWMW Pas/INYHbIX CeNbCKOXO3ANCTBEHHbIX PACTEHWIA. [1pn 3TOM rnaBHas Le/b ee NPUMeHEHUs B arpapHoii
OTpac/n COCTOMT B 3aMeHe YefloBeYeCKOro TpyAa, MUHUMM3ALUWM BPELHOTO BO3AEACTBUS XMMUYECKUX
CpeacTB Ha NOAEN N OKPYXXAIOLWYH Cpeay, a Takke B MOBbILLEHWUN YPOXXaNHOCTW BO3AE/bIBAEMbIX KYNbTYP
1 3PEKTUBHOCTI NPON3BOACTBA CE/TbCKOXO3ANCTBEHHbLIX NMPEANPUATUIA.

AHannTuKa 60/bLUMX [aHHbIX NO3BOJISET CBOEBPEMEHHO BbISB/IATH NPO6G/EMbI Ha none (Hainmune Bpea-
HbIX OpPraH1M3moB, HeGMaronpUATHbIE MOrOAHbIE YCI0BMA U T.4.). CneyunanbHble NporpaMMbl Ha OCHOBE faH-
HbIX O MOroge, COCTOSHMM MOYBbI, MOHUTOPWHIA POCTa U Pa3BUTUA PACTEHWIA, PUTOCAHUTAPHOTO COCTOAHUSA
MOCEBOB MOMOratoT MPOU3BOANTENAM CE/TIbCKOXO3ANCTBEHHON NPOAYKLUMM MPUHATL PELLIEHNS MO ONTUMa/lb-
HbIM CpoKam nocesa (nocazgku) u ybopku, cnocobam nosnvea, f03aM M HOpMaM BHECEHUS CPeACTB XMMU3a-
LMK, TOYHOE BHECEHME XUMUYECKNX CPEACTB 3allmTbl OT BpeauTenei, 60/1e3Hei 1 COPHON pacTUTENBHOCTMK,
Makpo- U MUKPOYLOOGPEHWA, PerynsaTopoB pocTa pacTeHWn NpW BO3Le/IbIBAHUM CEe/IbCKOXO35MCTBEHHbIX
Ky/nbTyp akoHoMUT 30 % v 6onee CpefdcTB, a Takke ANpHepeHLMPOBaHHO 3KOHOMUT MWNIMOHBLI py6nei
[2, 6, 7].

BonbLyt0 posib NpY NPUMEHEHUW MaKpO- ¥ MUKPOYLOOPEHWIA, PerynsTopoB pocTa pacTeHWn 1 NecTuum-
[OB MUrpaeT Hay4YHOoe N MH(OopMaLMOHHOe (KOMMNbIOTEPHbIE METEOCTaHLMM U ApYyri1e NporpamMmmMbl) obecneye-
HWe arpoTeXHOOMMYeCKNX NPUEMOB BO3[e/NblBaHNSA CE/TbCKOX03ANCTBEHHbIX KY/bTYP.

Llenb HacTosLLen paboTbl — aHaM3 MHOTOMETHUX UCCefoBaHNIA 1 pa3paboTKa arpoTeXHUYECKUX Mepo-
NPUSATWIA LUGPOBbIX TEXHOMOMMIA BO3LeE/NbIBaHNSA CEIbCKOXO03ANCTBEHHBIX KY/bTYP.

OcHoBHas YacTh

OueHka 3((heKTUBHOCTM NPUMEHEHUS LUM(POBLIX TEXHONOrMIA BbIMNOMHAMACH B arpoKIMMATUYECKNX
YCNOBUSX CEBEPHON YacTM Kutas M CceBepo-BOCTOYHOM 4acTu benapycu Ha 6ase [lMpodeccrmoHaibHO-
TEXHUYECKOro Konnemka CenbCKOX03AWCTBEHHOIO yHMBepcuTeTa BHYTpeHHelk MoHronnm 1 Ha Kadeapax
3alMTbI pacTeHui 1 pacteHmeBoacTea YO BIFCXA.

[na coopa vH(opMaLym 0 COCTOSHWUM arpoLeHO30B, MPOBEAEHNS MOHUTOPUHIA Ha/IMuUs MUTaTelbHbIX
BELLECTB, (IMTOCAHUTAPHON AMAarHOCTUKN BPeAHbIX OPraHU3MOB, U MPUMEHEHUS CPELCTB XMMU3aLMK (MakKpo-
N MMUKPOYLO0OPEHNIA, NeCTULMAOB U PeryfsTopoB pocTa pacTeHUi) LWNMPOKO UCMO/b3YHOTCA GeCrnIOTHbIE fe-
TatenbHble annaparts! (BIM/1A), KocMUYecKoe 30HAMPOBaHME NMOCEBOB Y TPAAMLIMOHHASA HAa3eMHas annaparypa.

[0CTaToyHO MOMHbIA aHasIM3 COCTOSHWUSA arpoLeHO30B Ce/IbCKOX03AMCTBEHHbLIX KY/IbTYP C MOMOLLbIO
LM(POBBLIX TEXHONOIMiA, BO3MOXXHO MPOBECTU WUCMO/b3YS NpeLaraeMyto CXeMy TEXHO/IOrMYeCKoro mapLu-
pyTa LM(POBOro MOHUTOPUHIA MOCEBOB, MPeACTaBNEHHON Ha puc. 1. VICKYCCTBEHHbI UHTENNEKT B pacTe-
HWEBOLCTBE C NOMOLLBI aHaIM3a MOKa3aHWi CeHCOPHbIX AaTYMKOB NpesynpexzaaeT 0 3aMopo3Kkax 1 Bnaro-
06ecneyeHHOCTM NOYBbI, OTPAXAET KMMaTUYeCKMe AaHHbIe, PUKCUMPYET YC/IOBMA poCcTa U pa3BUTUS BereTta-
TUBHOM MacCbl pacTeHuid. LingpoBblie TEXHONOrMX MOMOratoT B NPOrHO3MPOBAHUW YPOXKas, BbISBUTbL pac-
NpoCTpaHeHVe 1 pa3BUTVe BPELHbIX OPraHU3MOB Y Hanyve NUTaTeNbHbIX BELLECTB B NOCEBAX W Npeanpu-
HATb HEOOX0AMMble AeNCTBUS /19 06paboTKM Nosei.

[Nns Ka4ecTBEHHOMO MPOrHO3a HYXXHbl XOPOLUME UCTOPUYECKME [jaHHble, HA OCHOBE KOTOPbIX MOXHO M0-
CTPOWTb KapTy POCTa U Pa3BUTUSA pacTeHUiA, NPOrHO3MPOBaHMA YpoXkas (C y4eToM penbeda nons, reorpagumn
N LPYTUX XapakTepuUCTUK), YTOObI ONMPATbCA Ha HUX NPU N1aHUPOBaHMUM NOCEBA U NPOBELEHNS arpOTEXHU-
YECKMX MEepPONPUATUIA.
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VneHTHQHKALHA KYIBTY
> ¢ yap |
MacmTadHble HeCTeT0BAHAT MOHHTOPHHT poCcTa pacTeHui 1 JlanHble H300paKeHuit
TOCEBHBIX II0MazeH OLIeHKa YPOAAHHOCTH B JHCTAHITHOHHOTO 30HHPOBAHHS
3eMIH 33 T0/bl HeCIe0BaHHi
MOHHTOPHHT (PHTOCAHHTAPHOTO
COCTOAHHA II0CEBOB

JlaHHbIe Ha3eMHOTO MOHHTOPHHId

Morutopurr NPK -
\ 4
Manomacmrraosoe > OnerKa ypoxaiHOCTH TIpeaBapHTeTbHAS 00padoTKA
HCCIe/I0BaTeIbCKOE T0Ie H300pazkeHHH HH3KOBBICOTHBIX
BITTA
MOHHTOpHHT cofepKaHuL
x1opodmra |
MoHHTOPHHT KagecTsa
TPHMeHeHHA CpeJICTB XHMH3ANHH

Puc. 1. Cxema TEXHO/IOrMYECKOrOro MapLLpyTa LU(POBOro MOHUTOPUHTa NOCEBOB MOMEBbIX Ky/bTYP

CKyCCTBEHHDBIN MHTENMNEKT NPUXOAUT HA MOMOLLb MPU BbISBAEHWUN NPOGIEMHbIX MECT B pacTeHWEeBOA-
cTBe: 60/bLUVE MOCEBHbIE NOLLAAN, 3aTPaTbl HA NPOBEAEHNE MOHUTOPUHIA U CIOXHOCTb €ro NPoBeseHMs, a
MH(opMaLms Co CMYTHUKOBBLIX CHUMKOB M GECMUIOTHUKOB M03BOJISET CBOEBPEMEHHO 0OHAPY>XUTb Npobrie-
My, OMepaTVBHO CpearupoBaTb 1 NPUHATL MePbI, YTOObI MUHUMM3MPOBATD YLLep6.

CKyCCTBEHHDBIN MHTENNIEKT NO3BOMAET 0OHAapPY>XUTb 3a00/1eBaHWe Ha pPaHHEeR CTaguu UM pacrosHaThb
BpeauTenell 1 COPHbIX pacTeHWIA, MOKa OHW He PacrnpoCTPaHUINCL B MOCEBAX, U AaXe CNPOrHo3MpoBaTh Mo-
fB/IeHVe BPefHbIX 0O0bEKTOB B arpoLieHo3ax, YTo OKa3blBAeT MOMIOXKMTEIbHOE BIMAHUE Ha MPOAYKLVOHHbIE
npoLecchbl U (hOPMUPOBaHUE YPOXKaNHOCTU. IHHOBALMOHHbIE TEXHOOMMI CO34at0T Hanmbosiee ONTYMa/IbHbIE
mofenu 06paboTkn nosneli cpeAcTBamy 3alimTbl PaCTEHWUIA, MUKPO- ¥ MaKpOYyL06peHnsmMy 1 perynstopamu
poCcTa pacTeHWI.

B KayecTBe 6a3bl MCNOMb3YHOTCA MO0 MeTEOAaHHble — OHY NO3BONAKT Y3HaTb PacnpocTpaHeHve 1 Bpe-
[OHOCHOCTb BpeauTenel, 60/1e3Hei 1 COPHOW pacTUTENbHOCTH, IMB0 MH(OPMaLMs C faTUMKOB, Kamep, 6ec-
MUIOTHWUKOB C BbICOKMM paspeLLeHneM — 41 06HapYXXeHWA UX.

Mo cHuMKam ¢ BIJ1A unmn cnyTHUKOB MOXHO paccumTaTb HAeKC NDVI (HOpMa/iv30BaHHbI BEreTaLyoH-
HbIA MHAEKC). OH NOKa3blBaeT, B KAKOM COCTOSHWUM HaXOLATCSA PAaCTEHWS Ha pPasHbIX yyacTkax Mons, U Ha ero
OCHOBe paspabaTbIBatoT KapTbl AndepeHUManbHOM 06paboTKM nonel. B TpaguuMoHHOM NoaxoAe, Koraa no-
e paccMaTprBaeTCs PaBHOMEPHbIM eMHbIM NMPOCTPAHCTBOM, ero 06paboTKa NMPOMUCXOANUT PaBHOMEPHO.

[JaHHble, nonyyeHHble ¢ BIJ1A, TakKe TOYHbI, KakK U pe3ynbTaTbl KOCMUYECKON (DOTOCLEMKM, NMO3TOMY
MO3BO/IAOT NOJyYaTb MHHOPMALMIO O MONYYEHHbIX BCXOZAaX, POCTe Y Pa3BUTUM PaCTEHWIA, CpOKax co3peBa-
HWA W MPeABapUTENIbHOM YPOXaNHOCTW KyNbTyp. Ha 3TOi 0CHOBe aHann3upyeTcs MHQOpMaLns, U NpUHK-
MaKTCA PeLLeHMs 0 CPOKax U MeToAax OCYLLECTB/IEHUS arpOTEXHOIOMMYeCKOro MeponpuaTus [5].
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OpfHUM 13 6a30BbIX 3/IEMEHTOB PecypcocheperatoLimx TeXHONOMNIA B CEIbCKOM XO3AWCTBE SAB/IAETCS
«TOYHOE 3emMneaenue» («MpPeuusnoHHoe 3emMneaenne» — precision agriculture). TouHoe 3emnegenve — 3To
yrnpas/ieHne NPOLYKTUBHOCTbIO MOCEBOB C YYETOM BHYTPUIMO/LHONM BapuabesibHOCTH cpefbl 06UTaHWs pac-
TEHUIA. Y CNOBHO roBOPS, 3TO ONTUMa/IbHOE YNpaB/ieHne A8 KaXA0ro KBagpaTHoro Metpa nons. Lensto Ta-
KOro ynpaB/ieHUsi SBMISIETCA MOMyYeHe MaKCUMabHOW Npuobbinv NpW YCNOBUU ONTUMM3ALMN CEMTbCKOXO-
3AICTBEHHOI0 NPOW3BOACTBA, IKOHOMUMN XO3ACTBEHHBIX U NPUPOAHLIX PecypcoB. Mpu 3TOM OTKpbIBatOTCA
peasibHble BO3MOXHOCTMW MPOU3BOACTBA KaYeCTBEHHON MPOLYKLMM U COXPaHEHUS OKPYXXatoLlein cpefbl 3a
CYeT ONTUMU3aLMN MUHEPATIBHOTO MUTAHUS PaCTEHUIA Y MPUMEHEHUS CPELCTB XMMU3aLun.

B pe3ynbTaTe NpoBeAeHHbIX MHOMONETHUX MccneaoBaHmuii yueHbix BICXA (C. C. KamacuH, . K. Mu-
POHYMKOB) CO3[aHa MHHOBALMOHHAA TEXHOMOIMA KOMMbIOTEPHOrO MPOrpaMMyUpOBaHMs ONTUMU3ALMUN BHE-
CeHMs (PoCcOopHbIX, Ka/IMNHBIX U a30THbIX YA0OPeHWin B cucTeMe TOYHOro 3emsegenus (KomnbroTepHas
nporpamma NPK-ontummusaTop, YO BI'CXA, 2015 r.). Pa3paboTaHHas nporpaMmMa no3sonseT onTuMmanpo-
BaTb MCMO/Mb30BaHMe NeCTPoThbl MOYBEHHOIO MI0A0POAMS HA KOHKPETHOM MOJIe U CHUXEHWE 3aTpaT Ha npu-
MeHeHne (DOCHOPHbIX U KaIMAHLIX YA0OPEHWA, KOTOPOe OnpeaensieTca ocTpbIM AepUUMTOM 060POTHbLIX
CPefCTB B CelbCKOXO3ANCTBEHHbIX OpraHv3auusax WU LOPOroBU3HON MUHEPaNnbHbIX YA0OpPeHWn, 0CobeHHO
thocthopHsbIX [2, 6].

KomnbroTepHas nporpamma no3BonseT TpaHCHOPMUMPOBaTh HeraTUBHLIA (hakTop MecTpoTbl MOYBEHHOIO
Nno4opoAns B NO3UTUBHLIA (HaKTOP 3KOHOMUU MUHepaNbHbIX YAOOPEHNIA BE3 CHMXXEHUA NONyYaeMoi ypo-
»anHocTu. Mpw 3TOM, YeM BOJbLLE MECTPOTa NMOYBEHHOTO NIOAOPOAMA MONSA, TEM B0/bLLE SKOHOMUSA. Bax-
HbIM (PaKTOPOM, OMpeseNAtoLLMM 3PPEKTUBHOCTL HOBOM TEXHOMOMMM, ABSETCA TOYHOE OMNpefe/ieHne 30H
N10LOPOAMSA U ONTUMA/IbHOW YPOXKAMHOCTM Ha KOHKPETHOM 3/1eMEHTapPHOM y4yacTke nons. [pu 3TomM Heob-
XO[AMMO YUUTbIBATb He TO/bKO COZepXKaHue 3/IeMEHTOB MUTaHWA B MOYBE N CTEMEHb MX UCNO/b30BaHMA pas-
NNYHBIMU KynbTypamu, BblHOC NPK ¢ efMHUUEN NpoayKuuu v KoahduumeHTsl ncrnonb3osaHns NPK u3
MUHEPasIbHbIX U OpraHUYecKnX YA00peHWin, HO Takxke 1 pasnnyHy CTOMMOCTb eAUHULbI a30Ta, doctopa v
Kasns B yA06peHnN.

B nporpaMmy 3anoxeHbl gaHHble Ang 39 nonesbIX Ky/bTyp, BKIKOYas CEHOKOCh! U MacTouwa. YunTblsa-
eTca AiecTBre 1 nocnefericTeune 15 BUA0B OPraHNYecKoro ya06peHus.

[JOoCTOMHCTBOM pa3paboTaHHO NporpaMmbl ABNSAKOTCA:

— Havbosnee TOYHBIN pacyeT KonmyecTBa PK, MOCTynaroLwero 13 noYBeHHbIX 3anacoB. BennuvHa koag-
(hrumeHToB 1cnonb3oBaHMA PK 13 MOYBbI 3aBUCUT OT COAEPXXaHUS LaHHbIX 3/IEMEHTOB NMUTaHWS B NaXOTHOM
FOPU30HTE, BblpaLLBAEMOI KYNbTYpbl, KUCNOTHOCTY U rPaHy/IOMeTPUYECKOro cocTaBa nouBbl;

— nporpamMma rno3so/iseT Bbl6paTh A4/11 KOHKPETHOrO NoJis (C YH4eTOM NecTPoTbl NMOYBEHHOTO M10L0POANS)
Ky/bTypy, BO3[e/IbiBaHWe KOTOPOM MO3BOMSET MOMYYMTb HambOMbLUY0 SKOHOMUIO 3aTpaT Ha BHECeHWe
NPK, a Takxe ornpefeinTb 3KOHOMUYECKYHD 3(P(EKTUBHOCTb MPeALLIeCTBEHHMKA Y BHECEHHbIX OpraHuye-
CKMX Y106PEHNI;

— MCNO/Ib30BaHMe NPOorpammMbl Mo3BOSET NOMYUYUTb NNAHUPYEMYIO YPOXANHOCTb M M36eXaTb fanbHew-
LLero HapacTaHWs MecTpoTbl MOYBEHHOrO M/I04OPOANS, & TakxKe NOCTYNIeHUs U30bITOYHONO KOMmM4yecTsa
MWHEepPabHOr0 a3oTa B MO4BY;

— nporpamMma onTUMU3NPYeT 403bl (OCHOPHO — Ka/IMnHLIX YA0OPEHNI NpK yBENNYeHUN 103 a30Ta. Bos-
MOXHOCTb YKa3aHHOr0 YMeHbLUeHUs 00yC/OB/IeHa TeM, YTO MHOrMe pacTeHUs YCUIMBAKOT MOGWIM3aLMO
PK 13 noyBbl 1 yA06peHnin Npu 40CTaTO4HOM 06eCneUYeHHOCTIN a30TOM,;

— ONTUMU3ALMA OTKPBITON 6a3bl faHHbIX M0 BbiHOCY NPK ¢ eAnHMLEN NPoLyKLmKW, KO3(hULMeHTam mc-
nonb3oBaHns NPK 13 MuUHepanbHbIX YA06PeHUA Y KONNMYECTBY MUHEpPasbHbIX BELLECTB, NOTpebasemomy
pacTEHUAMU 13 OPraHNYeCcKMX yL0OpeHNI K (DaKTUYECKMM NapameTpaM B KXo KOHKPETHOW Ce/lbCKOXO-
3AMCTBEHHOW OpraHm3aLum.

O[LHVM M3 UHTEPECHbLIX NMPOEKTOB B 06/1aCTU 6eCnWIOTHONM aBmaumn B Pecnybnvke benapycb B HacTos-
LLee Bpems SBNseTcA paboTta No co34aHWI0 MHHOBALMIOHHOIO KOMIIEKCA /19 3aLMTbl PACTEHWIA N BHECEHNS
CpeacTB XMMMU3aLMn B CeNbCKOM XO03A/CTBE Ha 6a3e GeCnMNOTHOrO JieTaTe/IbHOro annapara, KoTopas ocy-
LecTBNANaCh B pamMkax [focyfapCTBEHHOW Hay4YHO-TEXHWYECKON nporpammbl «LIngpoBble TEXHOMOrMN 1
po60TN3MPOBaHHbIE KOMMIEKCHI» Ha 2021-2025 rofpl (nognporpamma «Po60T13VMPOBaHHbIE KOMIIEKCHI U
CUCTEMbI»). B pamkax AaHHOM nporpaMMbl pa3paboTaH 6ecrnioTHbIN aBUaLMOHHBIV KOMMIEKC ArpogpoH
AB0-X Ha 6a3e BINJIA MynbTU POTOPHOro TWMa, NpegHasHavYeHHbIN A1 BHECEHUS CPeACTB 3allmTbl pacTe-
HWIA N0 TEXHONOIMKN YNbTPa MasIo06LEMHOr0 onpbiCKMBaHMS (YMO) ¢ HOpMOI BHeceHNs paboyelt XNLKo-
ctn 5-10 n/ra, 4TO GECCNOPHO CMOCOOCTBYET Y/YULLEHUIO 3KONOMMYeCKOM 06CTaHOBKM Ha CeNbCKOXO03Al-
CTBEHHbIX MONAX N IKOHOMUY CPEACTB Xmmum3aumn [1].
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B pamkax ["0cyaapCTBEHHON Hay4YHO-TEXHNYECKON NPorpamMmMbl OCYLLECTB/IEHO CEpUiiHOe NPOV3BOACTBO
6ecrnnnoTHOro aBMaLyoHHOIo KoMmnnekca ArpogpoH A60-X, pa3paboTaHHOr0 KomnaHuel «ABMaLMOHHbIE
TEXHOMOTUM Y KOMMNEKCbI». TO NepBoe CepuiiHoe NPOM3BOACTBO U3LEeNNIA JaHHOTO Tuna B ctpaHax CHI .
Ero ncnosnb30BaHvie MoBbILLAET NPON3BOAMUTENBHOCTb TPYLA Y KAYeCTBO arpOXMMUYECKON 3alWUTbl CE/TbCKO-
XO3AACTBEHHbIX KY/IbTYp, B TOM YMCNe B YCNOBMAX, KOrAa NPUMeHEeHWe Ha3eMHOW TEXHUKW 3aTpyAHEHHO
WK HeLenecoobpasHo.

[ns ycnewHol pa6oTbl BIMJ1A TpebyeTcsi TOMbKO MH(OPMaLMs O CeNbCKOX035NCTBEHHON KyNbType, KO-
TOpYt0 HeobXxoaumo 06paboTathb, U rpaHuLbl Nons. Flocne BBOAA MCXOLAHbLIX AaHHbIX OH CaMOCTOATE/IbHO
onpegensieT CBOK MIUCCUIO, B TOM YMC/e U MOPAAOK UCMOb30BaHUA LieNeBOV annapaTypbl U 060pyL0BaHMA
[J15 OMPbICKNBAHWS PaCTEHWIA.

Benopycckmin KOMMEKC y4YMTbIBAET BCe JOCTOMHCTBA U HEAOCTATKN aHa/IOrMYHbIX NPOAYKTOB, KOTOPbIE
eCTb Ha pbIiHKe. ArpoapoH A60-X — 3TO YMHOe M3fenne 1 KKYeBOV 31eMEHT TEXHOMOMMM TOYHOTO 3eM/le-
Jenvis B 06nactm xummsauuu. OH co3faH A/15 MOBbILIEHWS NMPOU3BOANUTENBHOCTM TPYLa Y KauyecTsBa arpoxu-
MWUYECKOW 3aLLMTbI CeNIbCKOXO3ANCTBEHHBIX KY/bTYP, B TOM YMC/IE B YCNOBUSX, KOTAa MPUMEHEHVE Ha3eM-
HOW TEXHWKM 3aTPYLHEHHO UK HelenecoobpasHo.

Komnnekc npefHasHayeH A5 BHECEHMS CPeACTB 3allMTbl pacTeHU, MUKPOYLOOPEHNUIA U perynsTopos
pocTa pacTeHuin, 0cO6eHHO Ha MoceBax C BbICOKOPOC/bIMU KynbTypaMu (KYKypy3a, NMOACONHEYHNUK, panc v
4p.), The He XBaTaeT K/MpeHca Ha3eMHOro onpbickneaTens. Komnnekc naeaneH ansa o6paboTku MenKOKOH-
TYPHbIX MOMEN 1 NONE CO CNOXKHOM KOHQUrypaumein, KotTopble npeobnagatoT B Pecnybnvke benapycb. OH
He 0CTaB/ISieT TEXHOMOMMYECKO Konew, KoTopasi COKpaLLaeT YpoXKaliHOCTb MUHUMYM Ha 10 % v ynnoTHsAeT
MoyBy, MOXET paboTaTb Ha CW/IbHO YBNaXHEHHBIX MOYBaX, He TO/IbKO B [AHEBHOE, HO M B HOYHOE BPEMS.
BMNJ/TA npoussoauT 06paboTKy 3afaHHbIX MOCEBOB C MPOM3BOAUTENLHOCTbIO 8—10 ra/vac. IMeeT o4eHb
ObICTPYtO 3apsAaKy 6atapeld, 60/1ee MOLLHOE pacrblfieHne arpoOXMMNYECKNX BELLECTB 3a CHeT BpalleHus gop-
CYHOK POTOPHOrO TUMA, PacLUMpPeHHbI AManas3oH pasMepa Karesb, ONTUMa/IbHYIO LUMPUHY 3(HEKTUBHOIO
pacrbleHns — oT 7 MeTpoB. [ KOHTPO/ISA BbICOTbI M0/1eTa annapar 060pyA0BaH paAvioBbICOTOMEPOM, VMe-
eT WHTe/INIeKTya/lbHOe MporpaMmmHoe 06ecrneyeHune, Mo3BONSAOLLEE OCYLLECTB/ATL CO3L4aHME U HACTPOMKY
MONETHbIX 3aJaHNIA NPAMO Ha 3KpaHe My/nbTa ynpas/ieHus 6e3 1Cnonb30BaHNs NepCOHa/IbHOr0 KOMMbIOTepa
1 6e3 BbIXo[a B None.

TexHonornsa ynpasneHnsi KOMIMIEKCOM MpY NPUMEHEHUM CPeACTB 3alyThbl PaCTeHWI, MUHepasbHbIX
yA06pEeHNIA N perynsaTopoB pocTa pacTeHwii Ha 6ase BIMJIA goctaTouyHo npocTa. locne BBOAA UCXOAHBIX
[aHHbIX annapar camoCTOATe/IbHO OnpesenseT CBOK MUCCUIO, BK/KOYAsA NMOPSAOK MCMO/b30BaHWA LieNeBol
annapatypbl 1 060py[0BaHMS 418 ONPbICKMBAHUSA PacTeHUA. PakTUYeCcKn 3TO PO6OT-ONpbICKMBaTE/ b A1
MPOU3BOAUTENEN PaCTEHNEBOAYECKON NPOAYKLNN.

cnonb3oBaHue faHHbIX TEXHONOrWA ¢ npuMeHeHneM BIJTA no3sonseT 60/1ee TOYHO NMPOrHO3MPOBaTh
YPOXalHOCTb C YYEeTOM pacxofa MUHepasbHbIX YA06peHuin, NecTULMLOB, MOCEBHONO Matepuana, TOM/vBa,
3aTpart TpyAa, a TakxKe ONTUMU3MPOBaTh CTPYKTYPY NMaxOoTHbIX M NMOCEBHbLIX NOLLaZeN, CeBOO6OPOTA, COKpa-
TUTb NOTEPU YPOXKan U3-3a BpeauTenein, 60ne3Hel 1 COPHbIX PaCTEHWUIA.

BIMJ1A VMeloT psaf NPenMyLLEecTB nepes TPaauLMOHHLIMU (Ha3eMHbIMW) CPefCcTBaMM, 3TO HEBLICOKME 3a-
TpaTbl MO 3KCMyaTaumMm 1 Ha3eMHOMY 06ecreyeHnto, BbICOKas MPON3BOAMTENILHOCTb U TOYHOCTL 06pabo-
TOK, MPOCTOTA MUCMO/Ib30BaHMS.

3akiaroueHue

Takvm 06pa3omM, NpUMeHeHne LMU(POBbLIX TEXHOMOMUIA B paCTEHWEBOACTBE MO NpeaiaraeMomy TeXHO/0-
rMYeCKOMY MapLUpyTy, B TOM YKC/IE C UCMO/b30BaHMEM GECMUMIOTHLIX fleTaTe/IbHbIX anmnaparoB ¢ My/bTUC-
MEKTPasIbHbIMU U TUNePCreKTPa/ibHbIMU Kamepamn /19 YAaIeHHOrO MOHUTOPWHIA NA0A0POAMSA MOYBbI, Mo-
CEeBOB, M KayeCTBEHHOr0 NMPUMEHEHUS CPeLCTB XMMM3aLMM NO3BOMSAET OCYLLECTBUTL ObICTPbIA Mepexos K
LM(POBOIA TpaHChopMaLLMmn 3eMefenms.

B coyetaHun C NpMMEHeHWeM CMYTHUKOBbLIX CUCTEM A1 (POPMUPOBAHUA 3IEKTPOHHBIX KapT Mofo6Hble
TEXHONOr MY NOMOTatoT NPOaHa/I3NPOBAThb 3KO/IOMMYECKYHO CUTYaLMIo, POCT U Pa3BUTUE PaCTEHWIA, onpese-
NNTb BEreTaumoHHbIN UHAEKC M OCYLLECTBUTb PaHHIOK AMarHOCTUKY pa3BUTUS 3ab0/1eBaHUiA, BpeauTenein n
COPHSKOB, COZEepPXaHWe 3/IeMEHTOB MUTaHWUSA, YTO MO3BOJAET MPUHATb NPaBUIbHOE PeLUeHne MO BbINOJHE-
HWIO arpoTeXHOIOrMYeCKMX MepoNpUATUIA NPU BO3AE/bIBAHWUN CeNIbCKOXO03ANCTBEHHBIX KYNbTYP.

Mpwv pacyeTe HOPM BHECEHUSI MUHEPaTbHbIX YA006PEeHWIA, Hapsdy C OhuLMabHO METOAMKOMW, YUNUTbIBA-
toLei KoadduumeHTbl Bo3MelLeHNs (Bo3BpaTa) NPK, MOXHO MCMONb30BaTh AaHHbIe pacyeta Mo KOMIbHo-
TepHoli nporpamme NPK- onTyMmn3aTop, NPeMmyLLecTBO KOTOPOIA 3aK/04aeTCcs B y4eTe CTOMMOCTU eAVHU-
Libl a30Ta, pocthopa 1 Kanms B a/IrOPUTMe pacyeToB. B 3aBMCMMOCTM OT GBMOTUYECKMX M aBNOTUYECKUX (haK-
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TOpOB MpUGaBKa YPOXalHOCTM MOXET cocTaBnisiTb 30 % U Gosnee OT 6Ga30BOr0 BapuaHTa (TPaAMLMOHHON

TEXHO/Or 1K BO3[eNbIBaHUSA KYNbTYpPbI).
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