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Pedepar. [lokazanu, 4To CeTbCKOXO3SHCTBEHHOE MPOU3BOCTBO CBSI3aHO C TEPPUTOPUATHEHON PACTIPEAEICHHOCTHIO, MHOTOBAPH-
AHTHOCTBIO arpOTEXHONOTHI, H3MEHIMBOCTBIO KIMMATHIECKUX YCIOBHH, OOIbIIMMU 00beMaMul pa3Ho00pasHoil nHGopManmy,
CIIOKHBIMH aNTOPUTMAMH TIPUHSTHS CTPATETNYECKUX U TAKTHIECKUX pereHHi. OTMETHIIH, YTO PeIeHNe 3a/1auH 0 UIaHHPOBa-
HUIO POU3BOJICTBA 3AKIIIOYACTCS B CHCTEMATU3AMMH U CTPYKTYPHPOBAHHH HH(POPMAINHI O TEXHONOTUIECKHX OIEPALHsX, Ope-
JICTICHUH MPU3HAKOB U ()OPMUPOBAHKH [TAPAMETPOB IS BEIOOPA (KOPPEKTHPOBKH ) TEXHOIOTHH, B MOJICTHPOBAHUH CEITbCKOXO035H-
CTBEHHOTO TEXHOJOTHYECKOTO MPOIECCa, CO3MAHUH aBTOMATH3HPOBAHHOTO HH(OPMAIIIOHHOTO COTPOBOKICHHS. [lomuepKiymm
AKTYaNbHOCTh MPUBICUCHUS COBPEMEHHOU KOMIBIOTEPHOH TEXHUKU M TEPEIOBBIX MU(POBBIX TEXHOIOIUH BBOIA M 00pa0OTKH
OonbIIX 00BEMOB HH(OPMAIIMH, BU3YAIU3AINN Pe3yNbTatoB. ([fers ucciedosanus) Pa3paborars mporpaMMHO-TEXHOJIOTHYE-
ckoe ofecreueHue, MO3BONISIONIEe MON00paTh BAPHAHTEl TEXHONOTUH, aalTHPOBAHHBIX K YCIOBHAM KOHKPETHOTO XO3SHCTBA.
(Mamepuanst u memoowt) TporpaMmHoe obecrieueHre TECTHPOBAIM Ha IPUMEPE F0KHO-TaekKHO-IIECHOH 30HB HoBOCHOMpPCKOH
obmacti. M3yunimm nponecc BrIOOpa TEXHONOTHH, PACCMOTPENH COBOKYITHOCT TEXHOIOTUH 00paOOTKU TOYB IIPH BO3IEIBIBA-
HUHM 3ePHOBBIX KYIIBTYP, 00ECTIEUNBAIOIIMX MUHUMH3AIMIO BO3ICHCTBIS HA ypOXKal TUMUTHPYIONHX (GakTopos. [1o pesymbraram
OIICHKH BBIICITHIH TTOCTOSHHEIE ¥ TIepeMEHHbIE (pakTopHL. Mcmonp30Bamy nHQOPMAMOHHBIE W AaHATHTHIECKUE METOIBI aHAJM32
MaTepHalioB, CHCTEMHBIN MOX0JI, METOMOJIOTHH Pa3paboTKU MpOrpaMMHOTo obecnieueHus. (Pesyibmamot u oocyscoenue) C no-
MOIITBIO TIPOTPAMMHOTO MOZYJIS C(OPMHUPOBANH 1BA BAPUAHTA TEXHOJOTHH, afalTHPOBAHHBIX K HPUPOIHBIM U HPOM3BOACTBEH-
HBEIM YCIIOBHSM XO3SHCTBa. B KauecTBe MCXOIHOTO Mareprana Uil moadopa BapHAHTOB NPHHSIA PETHCTPBI TEXHOIOTUIECKHX
omepalmii 1 ycIoBus IpUMeHeHus. (Bbi6oost) PazpaboTany mporpaMMHBIA MOIYIIb, KOTOPBIH MO3BOMSET MOA00PATh arpOTEXHO-
JIOTHH Ha OCHOBE THIATENHHOTO YUETa U OTIepaTHBHOM 00padOoTKH HH(POPMAIHH, XapaKTepU3yIomeil KOHKPETHBIE YCIOBHS X035H-
CTBA, YTO IA€T BOSMOKHOCTh MOBBICHTH () (EKTUBHOCTH YIPABICHHUS POM3BOACTBOM MPOIYKIIMH PACTCHUEBOACTBA U KOHKYPEH-
TOCTIOCOOHOCTD CENbXO3IPEIIPUSITHS.

KaroueBble c10Ba: muppoBu3ais, IIAHKPOBaHHE PAOOT, BEIOOP TEXHONOTUH, IPOrPAMMHBII KOMILIEKC, aIalTHPOBAHHBIE TEX-
HOJIOTHH, NPUPOAHBIC M TPOU3BOACTBECHHBIC YyCIIOBUA XO3SHCTBA.
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Abstract. Agricultural production is shown to be associated with land distribution, variety of agricultural technologies, climatic
variability, information diversity, complex algorithms for strategic and tactical decision making. It was noted that the solution
to the problem of production planning implies systematizing and structuring the information about technological operations,
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identifying features and working out parameters for technology selection (adjustment), modeling the agricultural technological
process, and the creation of automated information support. The emphasis is placed on the relevance of using modern computers
and advanced digital technologies for entering and processing large amounts of information, and visualization of results. (Research
purpose) To develop software and technological support enabling the selection of options for technologies adjusted to a particular
farm conditions. (Materials and methods) The software was tested in a case of the southern taiga-forest zone of the Novosibirsk
region. The process of choosing technologies was studied when cultivating grain crops. A complex of tillage technologies was
considered for grain crop cultivation, which ensures minimizing the impact of limiting factors on the yield. Based on the assessment
results, invariable and variable factors were identified. The methods used are as follows: information and analytical analysis of
materials, a systematic approach, and software development methodologies. (Results and discussion) With the help of the software
module, technology options were developed being adjusted to the natural and production conditions of the economy. Registers for
technological operations and application conditions were taken as the source material for the formation of options. Two options
for selecting technologies were obtained. (Conclusions) As a result, a software module was developed enabling the selection of
agricultural technologies based on the thorough accounting and operational processing of information that is used to characterizing
the specific conditions of the economy, which makes it possible to increase the efficiency of crop production management and the
competitiveness of an agricultural enterprise.

Keywords: digitalization, work planning, technology selection, software package, adapted technologies, natural and production
conditions of the economy.

BFor citation: Alt V.V, Isakova S.P. Planirovanie proizvodstva produktsii rastenievodstva s primeneniem tsifrovykh
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(EKTUBHOCT M KOHKYPEHTOCHOCOOHOCTH MPO-

H3BOJICTBA IPOXYKIUU PACTEHUEBOACTBA B 0OJIB-

IIMHCTBE CIyYaeB 3aBUCHT OT CBOCBPEMEHHBIX
NCWCTBUI arpapyeB, BHISIBICHHS COCTOSHUS TIOUBEI, CO-
OJTIOICHHSI HAY YHO 0OOCHOBAHHOMN CTPYKTYPBI IIOCEBHBIX
IJIOMIA/ICH, BHECCHHU S TOCTATOYHOI'0 KOJIMYIECTBA yI00pe-
HUU, MPAaBUIFHO OPTaHU30BAHHOM 3aIIUTHl PACTCHHMH,
aJlanTaluy TEXHOJIOI Uil BbIpalllUBaHU CEIbX03KYJIIBTYD
K TIOTOTHBIM YCIIOBHSIM, TPAMOTHOTO (DOPMUPOBAHUS U
obecrieueHus pabOTOCIIOCOOHOCTH MAaIIMHHO-TPAKTOP-
Horo napka u T.11. [ 1]. Ciennguka cebcKoXo3siiicTBEHHO-
T'0 IPOM3BOJACTBA CBS3aHA C PAIOM (PaKTOPOB: TEPPUTO-
PHAIBHOW PacIpeeICHHOCTHIO, MHOTOBAPHAHTHOCTHIO
arpOTEXHOJIOTUH, H3MEHIHBOCTHIO KITUMATHYECKUX yC-
JIOBUH, OONBIIUMHU O0OBEMaMU pa3HOOO0pa3HOH HHDOP-
MAIiH, CIOKHBIMH aJITOPUTMaMU IPUHSATHS CTPATeru-
YECKUX U TAaKTHYeCKUX peuienuii [2, 3]. C nosBueHnem
HOBBIX TCHJICHIIMH 110 HAKOIUIEHHU0, cOOpYy U 00paboTKe
JaHHBIX HEMAJIOBa>KHYIO POJIb HTPAIOT HHHOBAIIMOHHEIE
u ¢ poBsie TexHOIOrnu [4-7]. IX BHEpeHHe O3BOMSI-
€T MOBBICUTH 3PPEKTUBHOCTH QYHKITMOHUPOBAHHS pa3-
JTUYHBIX chep NesITeNbHOCTH, CHU3UTh IPOU3BOACTBEH-
HBIE 3aTPaTHl, YCTPAaHUTH PYUHOI TpyA, cOepeds pecyp-
CBI OJ1aromapst IPUHSATHIO PE3YJIBTATHBHEIX yIIpaBIcHYe-
CKHX perenuit [8-13].

HoBocubupckas o61acTh — OAWH U3 Hanbojee Kpy-
HBIX CEIbCKOXO03SIICTBEHHBIX PETHOHOB B 3amnaaHoi Cu-
oupu. Obmas monanb coctasiuser 17,776 MItH ra, mpu
9TOM Ha JIOTIO CENIbCKOXO3SIHCTBEHHBIX YTOMAHMA MTPUXO-
JUTCS MouTH 7,6 MitH ra. O0Ias CeIbCKOX03IMCTBECHHAS
OCBOEHHOCTB 3eMelTh JocTuraeT 48%, B 11eJI0M 1o 3amaj-
Ho# Cubupu —33% [14]. Ilo nanaeiM DenepaabHON CITyX-
OBI TOCYJapCTBEHHOU cTaTUCTHKH 32 2021 T., 00111as 1io-
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1aJb MOCEBHBIX YTOAMH B X035 IMCTBaX BCEX KaTErOpuii—
2320,5 tIc. Ta, B ToM yucne 1 505,13 Twic. ra mox 3epHoO-
BBIMH U 3¢ pHOO000BBIMHU KYJBbTypaMu. [1o BasmoBoMy c0o-
Py 3epHa B X03siicTBaxX Bcex kareropuit HoBocubupckast
o0nacTh 3aHUMAET TpeThe MecTo B Cubupckom dene-
pajibpHOM OKpyTe, rociie Anraiickoro kpasi 1 OMckoit
obmactu. [lo nanHEIM MUHHCTEPCTBA CENBCKOTO XO35TH-
ctBa HoBocubupckoii o6nactu, B 2021 r. 06Mo1049eHO
3477,3 TeIC. TA 3epPHOBBIX U 3¢PHOOOOOBBIX KYJIBTYP IIPH
cpenHelt ypoxaiHoctu 2,33 1/ra.

Teppurtopus 061acTH pacHonoKeHa B 30HE PICKOBAH-
Horo 3emitenenus. Ha cenbxo3mpon3BoACTBO BIUAIOT I'€o-
rpaguueckoe pacrioioKeHue, IPUPOIHbIC YCIOBHS, 10Y-
BEHHO-JIaH AP THBIE 0COOCHHOCTH: OOJOTHBIE MaCCH-
BbI C TPOXJIATHBIM U NIEPEYBIAXXHEHHBIM MUKPOKJIHMa-
TOM Ha CeBepe, CTEIH C CYXUM U 3aCyIIITUBEIM KJIHMa-
TOM Ha [ore 00J1aCTH, 3aCOJIEHHOCTh IOYBEHHOTO MOKPO-
Ba B OTAEIBHBIX 30HaX. [looxkeHne ycyryOusieT Hu3Kas
WHTEHCUBHOCTBH IPON3BOACTBA. 115 cTabUIBbHON ypoO-
KaHOCTH CeNbCKOX03SMCTBEHHBIX KYJIBTYp HE00X0IH-
MO BHEAPCHUEC MHHOBAIMOHHON TEXHUKH U TEXHOIIO-
ruii [14].

[IpumeneHnne onpeneeHHON TEXHOIOTHH, TTOCIEA0-
BaTEJbHOCTD BHITIOJHEHU S Pa3JIM4HbIX TEXHOJIOT MUECKUX
orepalui ¥ ©X CPOKU BO MHOTOM OIPEJIENSIOTCA arpo-
KJIAMAaTHYECKUMU YCIOBUSIMH U ONOJIOTTIECKHMH TpPe-
OoBaHUAMU KyJIbTYp. Tak, HapyllIeHHe CPOKOB MOCEBA,
yOOPKH, 3aCOPCHHOCTH IIOCEBOB, TIOBPEKICHHE OT 00JIe3-
HeH U BpeuTeNel MpUBOASAT K 3HAUUTEIIbHOMY He000-
py ypoxas u nosslienuto 3arpat [15-17]. Ilpumenenue
HayYHO 000CHOBAHHBIX TEXHOJIOTHIA BO3ICIBIBAHUS KYJIb-
TYPp HO3BOJIUT CYIIECTBEHHO CHU3UTD BIIUAHUEC BHCIITHUX
(haKkTOpPOB, PUCKH MATCHUS YPOKAITHOCTH.
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BrinonHeHune kax 101 TEXHOJIOTHUYECKOM ONepalui U
BCETO IIMKJIa BO3/IEIBIBAaHUSI 36PHOBOI KYJIBTYPHI B 1Ie-
JIOM COIIPOBOXJaeTcs O0NBIMMH 00 beMaMu HH(pOpMa-
uuu. Ee Haio mony4uTsk, nepeaarb, 00padboTaTh, YTOOBI
OTIEPATUBHO BHECTH KOPPEKTHUPOBKY B aTPOTEXHOJIOTHH.
Bo3HukaeT HEOOXOAMMOCTE aBTOMATH3AIUH IIpoIecca
MPUHATHS PEUICHHH 110 BEIOOPY TEXHOJIOTUH U TEXHUYE-
CKOMY OCHAIIEHUIO MaTuHaMH. [{71s1 aToro Tpedyrores:

- cUCTeMaTu3alus U CTPYKTYypPUpPOBaHUE BCEro Mac-
cuBa HH(POPMAIINH, COIIPOBOXK TAIOIIETO KaXK IO TEXHO-
JIOTUYECKYIO ONEPALIHIO;

- onpezeneHre HHOPMATUBHBIX TPU3HAKOB U (op-

- MuT  LIMOPOBLIE TEXHONOTMM. UCKYCCTBEHHBIA UHTENAEKT DIGITAL TECHNOLOGIES. ARTIFICIAL INTELLIGENCE

MHUpPOBaHHE 000CHOBAHHOIO HA0OPa 3HAYMMBIX ITapaMe-
TPOB JIsI BEIOOPA (KOPPEKTUPOBKH) TEXHOJIOTHUH, MOJIC-
JUPOBAHUS CETbCKOXO3SIMCTBEHHOIO TEXHOJIOTHYECKOT0
mporecca:

- CO3/JaHNE aBTOMAaTHU3UPOBaHHOT0 MH()OPMAIMOHHO-
T'0 COIIPOBOXKICHUSI.

U 3neck He 060HTHCEH O€3 COBPEMEHHOI KOMITBIOTEP-
HOUM TEXHHUKH U IePEIOBBIX U(PPOBBIX TEXHOJIOT'Hii BBO-
I1a ¥ 00paboTKH OONBIINX 00HEMOB HH()OPMAIIHH, BU3Y-
aJM3alK1 Pe3yJbTaToB.

LIENb nCCNEAOBAHMSA — pa3paboTKa MPOrpaMMHO-TEX-
HOJIOTHYECKOT0 00eCIeueHH I, TO3BOJISTFOIETO ITOJ00paTh

ITocroannsle hakTopsl
Constant factors

daxToph], BAESHOTHE HA BEIOOP TeXHOTOTHE
Factors influencing technology selection:

TTepenennbie dakTops
WVariable factors

A 4

¥

= ¥XO0d 3a MOoCCBaMH
care of crops;

- ybopka
harvesting

DopMHEpPOBaHHE TEXHOJIOrHE
Compilation of technologies:
- ocHoBHaA obpaboTka noussl (oTBamEHAA, OezoTBaEHAT, No-till)
main soil tillage (dump, shaft-free, No-till);
- mpeanoceBHad obpaboTKa IOYBEIH [IOCER
pre-sowing tillage and sowing;

TexBOTOrHY2CKHES Kap TR
Technological cards

- dopsmpoearne MTII

MuorokpHTepHAIbHAS ONEHKA TEXHOI0T Hil:
Multi-Criteria Technology Assessment:

formation of a machine and tractor fleet;
-  3KOHOMHYeCKad oleHKa TexHozorui 1 MTII
economic assessment of technologies and machine and tractor fleet:

F=f(F; Fx: F;)

TeXHOMOTHHECHHE KAPTHL
Technological cards :

lﬂ{a

KoppekTHpoBKAa JaHHBIX HA OCHOBE MHCHHA MOIB30BATENA
Correction of data based on the user's opinion

PeayanTaTel noabopa TeXHOIOTHE
Results of technology selection

Puc. 1. Ob06wennas cmpykxmypHas cxema npoyecca 8bl060pa mexHoa02ull U MexXHUYeCKUxX cpeocms

Fig.1. Generalized block diagram showing the process of selecting technologies and technical means
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BapHaHTHl TEXHOJOTHUH, aTallTHPOBAHHBIX K IIPUPOJI-
HO-KJIUMAaTHYECKUM U MPOU3BOJACTBEHHBIM YCIOBUSIM
KOHKPETHOTO XO3SHCTBA.

MATEPUANLI N METOABI. MccienoBanust IPOBOAMIN
B 2018-2021 rr. B pamkax tembl HUP 0533-2021-0007
«Pa3paborars mporpaMMHO-TEXHOJIOTHYECKOE OOectie-
YEHHE COMPOBOXKICHHS MAIIUHHBIX TEXHOIOTHID.

B xauecTBe TUMUTHPYIOMNX (PAKTOPOB Pa3BUTHUSA 3€P-
HOBOT'O TPOM3BOICTBA MOT'YT OBITh BBIAEICHBI:

- YBIQXXKHEHUE U CyMMa TEMIEPaTyp B BET€TAlHOHHBII
NEPUOLT;

- 6€3MOPO3HBII IEPUOT;

- MOBPEX ICHHUE IOCEBOB OT OOJIE3HEH M BpEAUTEICH U T.JI.

B npouecce uccienoBanus Mbl paccMaTpUBalid TeX-
HOJIOTUH OCHOBHOHM 00paOOTKH MOYB IIPH BO3JICIIBIBAHUH
3€pPHOBBIX KYJIBTYP, 00ECIeYnBaIOIIe MUHUMAJILHOE
BO3JICHICTBUE HA YPOXKal TUMUTHPYIOMINX (PaKTOPOB.

OOBEKTOM HCCIIEIOBAHMUSI CTAI IIPOIIECC BEIOOPA TEX-
HOJIOTU TIPH BO3JIEIBIBAHIH 3€PHOBBIX KYJIBTYP, KOTO-
PpBIit MOKET OBITH IPEICTABIICH B BUIE YKPYITHEHHOM
CTPYKTYpPHOH cxemsbl (puc. I).

[o pesynpraraM oneHKHU (PaKTOPOB, BIUSIOMINX Ha
BBIOOD TEXHOJIOTUH, BBIJIEIEHbI TOCTOSIHHBIE U TIEPEMEH-
HbIe (pakTopsl. K MOCTOSHHBIM (hakTOpamM OTHOCATCS:

- arpOKJIMMAaTHYeCcKas 30Ha PACIIONOKCHHS X03HCTBA;

- €r0 IPOU3BO/ICTBEHHAS HAIIPABJIECHHOCTD;

- KOH(QUTYpaIHs MoJIeH 1 UX TUTOIAIH;

- COCTaB MaIIMHHO-TpakTopHOro napka (MTII);

- KYJIBTYPHI;

- CeBOOOOPOT U JIp.

Cpenu nepeMeHHbIX ()aKTOPOB YUTEHBI:

- arpOKJINMATHYECKHE XapaKTEPUCTHKH 30HHI (CyMMa
0CaJIKOB, TEMIIEPATYP);

- COpTa KYJNETYD;

- HEOOXOIMMOCTh TPUMEHECHHUS CPEACTB 3alIUTHI H YI0-
Openwuii u ap. [18].

IIpu npoBegeHnN UCCIEqOBaHUNA HCIOJIB30BAIA HH-
(hopMallMOHHBIE U aHATUTUYECKHE METO/IbI aHATIN3a Ma-
TEPHaJIOB, CHCTEMHBIH MOAXO0/, METOJIOIOTUIO Pa3padoT-
ku [10. [Ins o6ocHoBaHus anroputMmoB [10 1o BeIOOpY
TEXHOJIOTHiA TPOBEIH aHAJIM3 MaTEPHAJIOB MTATEHTHO-HH-
(hOpPMALIMOHHOTO MTOUCKA HAY YHOW JTUTEPATYPHI M HMEIO-
LIMUXCSl TEXHOJIOTMYECKUX peleHnil. Bxonusie mapame-
TpsI 13 [10, Bnusroniue Ha pereHne mpodIeMsl, orpe-
neneHbl Ha mpeapiaymux stanax HUP [19-21]. Ha ocHo-
BE 3THX JaHHBIX CPOPMHUPOBAHEI IONOTHUATEIEHBIC OTpa-
HUYCHUS, BIHSIONINE HA BEIOOP arpOTEXHOIOTHH:

- MOYBEHHO-KJIUMATHYECKUE YCIIOBHS;
- hutocaHuTapHAast 0OCTAHOBKA;

- ceBO00OPOT;

- HATMYUE CEMSH.

PE3YNbTATbI M OBCYXEHUE. Pa3pabaThiBaeMblii Ipo-
TPaMMHBIH MPOYKT MPEATOIaraeT padboTy ¢ OOIbIIUMHU
o0BeMaMu TaHHBIX, KOTOPBIE IS yIOOCTBA OIEpUpOBa-
HUSI UMHU, UX CTPYKTYPUPOBAHUS U XpaHEHHS pa3Mela-
rotcst B 6a3e nanubix (BJ1). Jnsg ucnons3oBanus paspa-
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0OTKH Ha pa3JIMYHBIX MH(PPOBBIX YCTPOHCTBAX (MOOHITH-
HBIC YCTPOUCTBA, IEPCOHATBHBIC KOMITBIOTEPHI) BEIOpaH
(hopmat web-nipuitoxkeHus, HHTEpdEnc KOTOPOro oauHa-
KOBO JOCTYIIEH JJ151 1100010 ycTpoicTBa. [IporpaMmmHBIii
MPOAYKT OYAET COCTOSTH M3 HECKOJIBKHIX TPOrPaMMHBIX
KOMIIOHEHTOB, KOTOPEIE IIPEICTABISIOT COOOH OTIEIb-
HBIC IPpOrpaMMHBbIC MOAYJIN C YCTKHUM HA3HAYCHUEM U
cOOCTBEHHBIM HHTEP(EiicoM (PUHIIHIT MOAYITbHOCTH):
- pasrpaHUYeHue JOCTYIIa;

- OO0 TEXHOJIOTHH;

- MO00p TEXHUKH;

- penaktop B/l;

- 0TYeTHI (puc. 2).

st mogbopa TEXHOIOTHH BO3ICITBIBAHIS 36PHOBBIX
KYJIBTYP ITOJIB30BATENIO (ArpOHOMY) HEOOXOTUMO BBECTH
CIIEAYIOUTNE UCXOIHBIC TaHHBIC!

- arpOKJIMMATHYCCKAas 30Ha PACIIONIOKSHIS X035HCTRA,;

- KOTMYECTBO paboynX yUaCTKOB C yKa3aHHEM: HOMEDPa,
LI PHUHBL, JUTUHBI, 0011 TI10IIa 11, yTiia HaKJIOHa, 10-
T APEBECHO-KYCTapHUKOBOM paCTUTEIBHOCTH, yIa-
JICHHOCTH OT XO35HCTBa U arpo3K0OJIOrH4eCKOro THUIa
3€Meb;

- TOJI TIOJTYYCHUS Y pOXKas;

- nH(popManHs 1o padOINM yIacTKaM O HAJTHIUU COPHSI-
KOB, 0OJIC3HEH U BpeIUTEICH;

- IPE/IIICCTBEHHUK M0 KaXJI0OMY paboveMy y4acTKYy;

- COpTa BO3AEITBIBAEMBIX KYJIBTYP.

Hudopmaruio 00 arpoKIuMaTuIeckon 30He, 0 KOJIH-
YeCcTBE pab0YMX yU4aCTKOB M arpOIKOIOTHICCKOM THIIC
3eMeJIb [TOJ30BATENb BBOJUT OMHOKPATHO MIPH NEPBOM
Bxoie. TH(bopMaInio 0 rojie MoayYeHMs yPoXKas, IIaHH-
PYEMBIX IJIsI BBICEBA COPTax Ha JaHHEIHM IO U IMpeAIe-
CTBEHHHUKAaX BHOCAT KX IBIH pa3 mpu paboTe ¢ pa3aenoMm.

3aTeM JOMONHSIOT CBEICHUS O padOYnX yJacTKax:
TOZ YpOsKast; BO3ACTBIBAEMBIC KYJIBTY PBL; TPEIIICCTBEH-
HUK; JJaHHBIC O COPHSKAX, OOJC3HIX U BPSIUTEIISIX.

B pesynbrare paboThl IpOrpaMMHOTO MOAYJs (op-
MHUPYIOTCS BApUAHTHI TEXHOJIOTHH, aJTaITUPOBAHHBIX K
MPUPOTHBIM (a3ponaHaradTHBIA paiioH, arpo3KOIOT -
YyecKas TpyIa 3eMeJb) U IPOU3BOACTBECHHBIM YCIIOBH-
M (KyJIBTYpa, MPEAIICCTBEHHUK B CEBOOOOPOTE, YPO-
BEHb MHTCHCU(DUKAIINN) X03siCcTBa (mabauya). B kaue-
CTBE MCXOJHOTO MaTepuaa st GOPMUPOBAHUS BapUaH-
TOB aAMUHHCTPATOP BHOCUT B B/[ perucTphl TEXHONIOTH-
YECKUX ONEpaIUil U YCIOBUS UX MPUMECHEHUSI.

B xax10M 13 pe3yabTaToB oa00pa TEXHOJIOTHMA TS
OTJCNBHON TEXHOIOTHIECKOM KapTHI IPEIYyCMOTPEH BhI-
BOJ IONIOTHUTEIBHON HHPOPMAIHH 0 ee IPUMCHEHUH U
TEXHOJIOTUIECKUX CPEACTBAX IJIs e¢ BIoNHeHus. [1o
KaKJIOMY BapHaHTy M0A00pa TEXHOJIOTHUI BEIBOTUTCS
CITFICOK OCHOBHBIX TEXHOJIOTUIECKHX OTIEPAIIN IS 10-
MHHUPYIOIIEr0 THITA arPOIKOIOTHIESCKON TPYIIITHI 3€-
MCJIb B HaI/IGOHCe TUIIUYHBIX YCIIOBUAX (HOFO)Ia, I1JIOT-
HOCTB ITOYBBI, 32COPEHHOCTD IIPEAMICCTBEHHHUKA U . ).

Paboty I1O TecTupoBanu Ha NIpUMEpPE F0KHO-TACK-
HO-NIecHOH 30HBI HoBocnOupckoit oonactu. Paccmotpe-
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1 YPOBHA HHTCHCHHIKALIII Deseription  of  technologies  and

Cultvated crops and vaneties for o certaimn vear. technological operations

indicating  the  predecessor and  the  level of || » Onucanne svawnp
intensification Deserniption of crops
o DTOCIHITAPHAE O0CTIHOBED HA PalomiN ViaCTIIN s VeToimimocTs copron
Phytosanitary environment in work arcas «  BoJcii epHoBEX KVARTYp
¢ TeXHIrIeckns oCHALCHIOCTL NOIHIICTRA Sustainability of vanctics
Technical equipment of the farm o Bpeanrmean s pHOBKIN KAIRTY
+ Henoassyvesuie  yao0pesis 1 CPCACTEA ST Cereal discases
pacTenEl TN o Onucanne novs 1T,

Fertilizers and plant protection products used. ¢te. Description of soils, etc.

Selection of lech:mlnﬂwc taking into -Ltcmm.t agroclimatic and p h\mc'l.mt-lr\ factors
+  Onpeacnerie cnocobos odpaboTrn nouner
Identification of soil treatment methods
+  Onpezenciire HeoOXOANMMN 0OpABOTOK MOCCBOR 1T HX KPATHOCTH
Determination of the required crop treatments and thear multiplicity
e DOpUBPOBINNG COICKDE TCXHOAONMCCKIN ONCPAMILT A0 POTTIHHMY BIPHANTOB TEXHOA0r i
Generation of process opetation lists for different technology options

}

Oraer
Report

+  Bapianmsl TeXHOROPIMCCKIN KAPT
Variants of technological cards

*  Concox TEXHOOTINCCKIN ONCRLI 10 BIPIaHTIs
Ligt of technological operations by variant

o Concox Texsmeckiy CPeaIcTe, BENOIHAILIIK TEXHOIOMECKIE OMEpaLu
List of technical means performing technolosieal operations

g

Ceprep BJL/ Database Server

= Mlexoanse Jammsne
Input data

= TIPOMEHENTOMHEE BAPIEAHTEL HOIG0PG TeXHOMOTIH
Intermediate options for technology selection

- Hrorosan TK mo sudpaniosy papianTy
Final TC for the selected vanant

- Apxus TK no rozaa
TC archive by vears

Puc. 2. Cxema npoepammnozo mo0yis no 66160py mexHono2uil
Fig.2. Scheme of the software module for technology selection

JIM TEXHOJIOTUH BO3IEIBIBAHU sIpOBOM ieHUIEL. [1o pe-
3yJIbTaTaM padOThl MPOrPAMMHOTO MOAYJIS IOy YEHBI
IBa BapHaHTa TEXHOJIOTUHN: KJIACCHYECKAs TEXHOJIOTHSI C
HOpPMAaJbHBIM YPOBHEM UHTEHCUpUKanuu u No-till — ¢
BBICOKUM yPOBHEM WHTESHCUPUKAINY (mabauya). Dop-
MHPOBaHUE BAPHAHTOB TEXHOJIOTHUH OCYIIECTBISICTCS Ha
OCHOBE 3KCIEPTHOMN OIICHKH.

BbiBopabl. PazpaboTanHbIi IpOrpaMMHBINA MOAYIIb
H03BOJISIET IIOJ00PATh arpOTEXHOJIOTMH HAa OCHOBE TILA-
TEIBHOTO y4eTa U olepaTuBHON 00paboTkn nHpOpMa-

CE/IbCKOXO3AMCTBEHHBIE MALWHbI /A TEXHONOT A  Tom 16 + N3 + 2022

W, XapaKTepu3yomeid 00bEeKTHBHO CYIIECTBYIOIICE
OompI10e pazHooOpasue GakTOPOB, YCIOBUH U OCOOEH-
HOCTEH IPOM3BOJACTBA, BCICACTBUE YETO IMTOBBICUTH d(h-
(EeKTHBHOCTH YIIPABIICHNUS IIPON3BOJCTBOM IIPOAYKIIHH
PacTeHHEBOJICTBA ¥ KOHKYPEHTOCIIOCOOHOCTH CEIbX03-
TNPEOIPUITHSL.

Ha cnenyromux 3Tanax uccie0BaHus B JaHHOI 00-
JIACTH [T BRIOPaHHBIX BAPHAHTOB IT0I00PA TEXHOJIOTHA
OyzaeT paccuutan coctaB MTII, BBIIIOIHEHBI pacueThl
SKOHOMUYECKHX IOKa3aTeneit 1 copMUpOBaHBI TEXHO-
JIOTHYECKUE KapThL.

Pa3paboTaHHBIH TPOrpaMMHBII MOYJIb BOMAET B CO-
ctaB mporpamMmMmHoro komriekca «CTAMATY.

AGRICULTURAL MACHINERY AND TECHNOLOGIES « Volume 16 «N3 + 2022




LIUPOBBIE TEXHONOTIAW. UCKYCCTBEHHBIA MKTEANEKT DIGITAL TECHNOLOGIES. ARTIFICIAL INTELLIGENCE

Ta6nuuya

Table

PE3YNLTAT NOABOPA BAPMAHTOB TEXHONOT WA NMPUNOXEHWEM / THE RESULT OF TECHNOLOGY SELECTION OPTIONS BY THE APPLICATION

BapuaHTbI TeXHOIOTHIT
Technology options

OnucaHue TEXHOJIOTHH
Technology Description

2022/ Hopmanenwui / lwmenuya / Hap*
2022/ Normal/ Wheat / Fallow*

SlpoBasi MiIeHHIA [0 mapy
Spring wheat by fallow

» BHeceHne opraHnYecKux yao0peHuii (HaBo3, neperxoii)/ Application of organic fertilizers (manure,
humus)

* Benamka Ha niry6uny 18-20 cm/ Plowing to 18-20 cm depth

» bopoHoBanue 3y6oBbIMU O0opoHamu mapa u 3161/ Spike-toothed harrowing of fallow and ploughland
* KyneruBanus/ Cultivation

* Bo3aymiHo-TemnoBoi oborpes cemsin/ Air-thermal heating of seeds

* [IpoTpaBinMBaHHe CEMsH 36PHOBBIX COPTOB IIPOTUB BO3OyuTenei 6onesneil/ Grain seed treatment
against pathogens

* [InanupoBka moussl/ Soil leveling

* [Toces. Cpoku moceBa sipoBbIX KyJIbTYp — paHHHI/ Sowing. Sowing dates for spring crops — early

* PsaxoBOE BHECEHHE TPAHYIMPOBAHHBIX ynoOpeHuii npu nocese/ Row application of granular
fertilizers during sowing

« [IpukaTeIBaHHE KOIBYATO-IIIIOPOBBIME cpefHIMH KaTkamu/ Rolling with ring-spur medium rollers
» bopoHoBaHue 3y6oBbriMU OopoHamu oceBoB**/ Spike-toothed harrowing of crops**

* O6Kkoc nonei u pa3buska 3aroHos/ Field mowing and laying out paddocks

* [IpsiMmoe KoMOaitHUPOBaHKE C KOITHEHUEM COJIOMBI MJTH H3MeNbYeHnEeM U pa3dpacsiBanuem/ Combine
harvesting with straw collecting or chopping and spreading

» TpancopTUpOBKa 3epHa OT KoMbaitHa/ Grain transportation of from the combine

* CBOJIaKMBaHYE COJIOMBI IIPH KOITHEHHH WJIX CKHPJOBaHUE IPU KOITHEHUH CONoMEBl/ Straw dragging
or straw stacking when collecting it

» CkupnoBaHnue coioMbl/ Straw stacking

2022 / Hnmencuenwiit / Illmenuya / 3eprogeie, 3epHo60606vie™
2022 / Intensive / Wheat / Grain, legumes*

SIpoBasi MIICHUIIA IO 36PHOBEIM
Spring wheat by grain

*» HyneBast 00paboTka (ocTaBiieHue cTepHU 0e3 ocenHel 06paboTkn)/ Zero tillage (leaving the stubble
without autumn tillage)

 Acnimpauus IbUIH U KannopoBka ceMsin/ Dust aspiration and seed calibration

* Bo3nymHo-temnnoBoii o6orpes cemsin/ Air-thermal heating of seeds

* [IporpaBiuBaHKe CEMSIH 36pHOBBIX COPTOB IPOTHUB BO30OynuTenei 6onesnei/ Grain seed treatment
against pathogens

» BopoHoBaHUe UroapyaTHIMK OOpOoHaMU mapa u 35161/ Spike-toothed harrowing of fallow and
ploughland

* [InanupoBka moussl/ Soil leveling

* [ToceB. Cpoku mmoceBa sipoBbIX KyJIbTyp — paHHHN/ Sowing. Sowing dates for spring crops - early

* PsikoBOE BHECEHME TPaHYIMPOBAHHBIX ynoOpeHuit npu nocese/ Row application of granular
fertilizers during sowing

* OnpEICKMBaHNE HHCEKTUIIMAMH IIPOTHB BPEAHUTEICH TeHEPATHBHBIX OPraHOB 3¢PHOBBIX KYJIBTYp/
Insecticides spraying against pests of grain generative organs

* OnpeickuBaHue GyHTUIHIaMU 3epHOBBIX KynbTyp/ Fungicide spraying of crops

* Cenukanusa**/ Senication**

» O6koc noseii u pazdbuska 3aroHos/ Field mowing and laying out paddocks

* [IpsiMmoe KOMOaHUPOBAaHKE C KOITHEHUEM COJIOMBI HITH H3MeNTbYeHEM U pa3dpacsiBanuem/ Combine
harvesting with straw collecting or chopping and spreading

» TpancmopTupoBKa 3epHa OT KoMbaitia/ Grain transportation from the combine

+ ConakuBaHue cosioMbl/ Straw dragging

» CxkupnoBanue conombl/ Straw stacking

*Haumenoganue mexnono2uieckux kapm 6 popmame I'od/ Yposeno unmencugpuxayuu Kynomypa/ IIpeowecmeennux

*Labeling the technological maps in the format Year/ Intensification level/ Crop/ Predecessor

**Texnono2uueckue onepayuu 05 OCMAIbHLLX MUNOB 3eMElb U BO3MOICHBIX YCIIOBUIL 8 C6A3U C BDEMEHHOU USMEHYUBOCIbIO KAUMAMA
**Technological operations for other land types and possible conditions due to temporal climate variability

Peanuzanus nporpaMMHOI0 KOMIUIEKCA TO3BOJIMT aB-  IPOU3BOACTBE NPOAYKIIUU PACTEHUEBOJCTBA B CHCTEMAX
TOMAaTH3UPOBATH NTPOIIecC POPMUPOBAHNUS TOIOBOTO IUIA-  HOAJCPKKH IPUHATHUS PEIICHHUH, TOCTPOCHHBIX Ha Oa3e
HUpOBaHUs paboT, pacyeT IKOHOMHYCCKIX OKa3aTesel. u(POBBIX TEXHOJIOTHH.
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