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3epHoBbIE KYNbTYpbl COCTABASIOT OCHOBY 3€pHOMPO-
[YKTOBOrO MOAKOMMNEKCa CTpaHbl W ONPeaensitoT ee npo-
[O0BONbCTBEHHYH 6E30NacHOCTb. YCTAHOBNEHO, YTO B MO-
cnegHue rogbl B ycroBusix Cubupn pocT ypoxanHOCTu
npoucxoaut 6e3 pasBuTIS; NOBbLILLIEHWE 3aTpaT B pacyeTe
Ha eOMHWLY NNOLLaaM NPUBOAMT K POCTY YPOXaNUHOCTH, HO
He CHkaeT cebeCToMMOCTb eauHWLbl NpoayKuuu. Vmes
nyylune B MUPE YEPHO3EMBI, MPU HANUYMK OrPaHNYEHHBIX
(DMHAHCOBbLIX PECYPCOB, Mbl HAXOAMMCS MO YPOXaNHOCTM
3epHoBbIX Ha yposHe 2,0 T/ra. Mo-npexHemy npeobnagaot
9KCTEHCMBHbIE METOAbI 3emrefenus. BosaensisaHne KoH-
KypeHTOCMOCOOHON 3epHOBON MPOLYKUMM BMOUTCS B CO-
30aHWW NPUHLMNMANBHO HOBBIX TEXHOMOTUIA MHAYCTPUANb-
HOTO TUMa C OpraHu3auMen CTPOMHON TEXHOMOTMYECKOM
cucTembl. MHTEHcudMKaLms kak cnocob noBbIlWeHUs ag-
(PEKTUBHOCTM Pa3BUTWS arpOTEXHOMOTUIA BO3AENbIBAHMS
3EPHOBLIX KYNbTYp He NposiBnsieT cBoero adpekta. Hyx-
Hbl HOBbIE MOLENM M MEeToabl hccneaosanui. Llenbio ne-
CnenoBaHuiA aBnsinach paspaboTtka MeToaa, No3BoNstoLLe-
ro OCyLLEeCTBNATb BbIBOP, aganTauumio U OLEHKY pecypco-
cbeperatoLLmx arpoTEXHOMOTMA  Kak CMOXHbLIX CUCTEM.
ObbekToM MccrefoBaHWA  SBMANMCH  TEXHONOMMYECKMe
MPOLECCHI arpoOTEXHONOMA KaK CMOXHbIX CUCTEM, NpUMe-
HSieMble ANs BO3AEMNbIBAHNS 3€PHOBBIX KyNbTyp. B ocHoBy
METOAMKI NONOXeHb! Teopust AhHEKTUBHOCTH, CUCTEMHBIN
aHanus, napameTpuyeckuin cuHTes. B pesynbTate uccne-
[0BaHuI pa3paboTaH anropuT™ NpoeKTUPOBaHus, BbIGopa,
OLEHKM W apanTauuu arpoOMallMHHbIX TEXHOMOTMA Ans
BO3/ENbIBaHWS 3EPHOBBIX KYNMbTYP Kak COXHbLIX CUCTEM W
npeAcTaBnsoLLmMX eauHoe Lenoe. MpeanoxeHHble npoLe-
Qypbl anroputMa W CoCTaBnsIoLLME €ro 3aBUCMMOCTH MO3-

h

BONAKOT Ha3BaTb TakoW METOA METOLOM NapameTpuyecko-
ro CuHTEe3a. ANropuTM [aeT BO3MOXHOCTb OCYLIECTBUTb
napamMeTpuYecKuin CUHTE3 arpoTEXHOMOMMIA ANs BO3Aenbl-
BaHWS 3EPHOBbLIX KynbTyp. Anpobauws npeanaraemoro
anroputMa no daHHbIM 3hGhEKTUBHOCTI BO3AEMbIBAHNS
3epHOBbIX KynbTyp B KouveHeBckom paiioHe Hosocubup-
ckon obnactn B 2020 r. nokasana WX XOpPOLUYK CXOau-
MOCTb (PacxoxaeHus B npeaenax owwmbku). YCTaHoBMNEHO
NOBbILLEHNE 3CEKTUBHOCTM UCMONB30BaHUS PECYPCOB B
NPUMEHSIEMbIX TEXHOMOMUSX, BO3MOXHO, Ha OCHOBE Npu-
MEHEHUS MaTeMaTUYecknx METOZOB MOLENMPOBAHMS.
MpeanoxeH anropuTm 1 ero peanu3auus 4ns napameTpu-
YeCKOro CMHTe3a arpoTexHonoruin, obecneynBaroLLmx BO3-
JenblBaH1e KOHKYPEHTOCMOCOGHON 3ePHOBOM NPOLYKLMN.

Keywords: grain crops, yielding capacity, crop man-
agement practices, technological system, competitiveness,
target function, efficiency, resource saving.

Grain crops form the basis of the grain product sub-
complex of the country and determine its food security. It
has been found that in recent years in Siberia, crop yield
increase occur without development; increased costs per
unit area leads increased yields but without reducing the
cost per product unit. Having the best black soils in the
world with limited financial resources we achieve the level
of 2.0 t ha regarding grain crop yields. Extensive agricul-
tural practices still prevail. The cultivation of competitive
grain crops is seen in the creation of fundamentally new
technologies of industrial type with the organization of a
harmonious technological system. Intensification as a way
to increase efficiency and the development of grain crop
management practices does not show its effect. New mod-
els and research methods are needed. The research goal
was to develop a method that would enable the selection,
adaptation and evaluation of resource-saving crop man-
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agement practices as complex systems. The research tar-
gets were the technological processes of agricultural prac-
tices as complex systems applied for grain crop cultivation.
The methodology is based on the theory of efficiency, sys-
tem analysis and parametric synthesis. As a result of the
research, an algorithm has been developed for the design,
selection, evaluation and adaptation of agro-machinery
technologies for grain crop cultivation as complex systems
and representing a single whole. The proposed procedures
of the algorithm and its constituent dependencies allow
calling this method as the method of parametric synthesis.
The algorithm allows carrying out the parametric synthesis

of agricultural technologies of grain crop cultivation. The
approbation of the proposed algorithm according to the
data on the efficiency of grain crop cultivation in the
Kochenevskiy District of the Novosibirsk Region in 2020
showed their good convergence (discrepancies within the
error). It was found that the increase of the efficiency of
resource use in the applied technologies was possible by
using mathematical modeling methods. An algorithm and
its implementation were proposed for the parametric syn-
thesis of agricultural technologies that would ensure obtain-
ing competitive grain products.
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BBepeHue

Mpeobnagatowiee BO3AenbIBaHNE — 3EPHOBbLIX
KynbTyp (cBbilwe 60% nnowaam nawHu) sSenseTcs
onpeaensiowmm Kak B Lernom no Poccun, Tak u B
Cubumpu. lMpuyem 3TO NO3BONSET NOAAEPXKMBATDL
NPOAOBONLCTBEHHYI0 BE30MACHOCTb, TaK KaK 3epHO
MWeHWLbl SBNSeTCS OCHOBHOW NpOAyKuuen Ans
obecneyeHnss cTpaHbl npogyktamu nutanus. [o-
9TOMY OCBOEHWE 30HasbHbIX MHTEHCUBHBIX TEXHO-
NOMMA JOIMKHO CTaTb CTpaTErnyeckum Hanpasne-
HWEM Hay4HO-TexHu4eckoro passutus. lNpegnona-
ratT [1], 4TO B 3acyWwuMBbIX paioHax 3anagHom
Cubupm no YncToMy napy MOXHO paccyuTbiBaTh Ha
MonyYeHne BbICOKOKAYECTBEHHOTO 3epHa C Ypo-
XamnHocTtblo 2,5-3,0 T/ra. Ans pocta ypoxaiHoCTm
3a CYeT MOYBO-KNMMATWYECKUX PECYPCOB Ha CO-
BPEMEHHOM 3Tane Heobxogumo noabupatb ane-
MEHTbI TEXHONMOrMK, obecneunBatoLLe ONTUManb-
HOe WX wucnonb3oBaHue. Kak mokasbiBalT Hallm
NcCneaoBanns [2], NpUMEHeHWe pasHbIX TEXHOMO-
M ans 3 XO35MCTB, PacronoXeHHbIX B OOHOM
KNUMaTUYeCKo 30HE, NPUBOAMUT K pocTy cebecTo-
WMOCTK 3epHa Npu pocTte ypoxanHocTu. oatomy
NPV BblpaLLyBaH1M 3ePHOBbIX KynbTyp HE0BX0AMMO
B 3aBMCUMOCTU OT TEXHOMOTMW YYUTbIBATbL €€ 3KO-
HOMWYECKY0 3heKTUBHOCTb, YTO obecneunsaeT
pasBuTME MNpeanpuatMs W WX (PUHAHCOBO-
9KOHOMMYECKOe COCTOsHME. MMes nydlune B Mupe

YepHO3eMbl, Mbl HaXOAWUMCS MO YPOXaWHOCTU 3ep-
HOBbIX Ha YypoBHe 2,0 T/ra, wucnonb3ys no-
MPeXHeMy 3KCTEHCWBHbIE METOAbl 3emrefenus.
PeweHne npobrembl NpoM3BOACTBA BUAMTCS B
NPVHUMNMANBLHO HOBbIX NMoaxodax K 06ecneyeHunto
TEXHOJOMUA BO3AENbIBAHUS — 3TO MCMONb30BaHWe
COBPEMEHHbBIX opyaun Ans obpaboTku nouBbl U
BHECEHNs1 yaobpeHnn, KOTOPOe AOMKHO ObiTb C
Y4€TOM 3IIEMEHTOB MNIOAOPOAMS, OCYLLECTBNEHUE
TOYHOTO BbICEBA, AOMKHOrO yxoda 3a NoceBamu, a
TaKkke ybopka ypoxas U rpaMOTHOE ero XpaHeHwe.
113 paboT Begywymx y4eHbix AnTaickoro kpas [3]
cnegyet, yto 6e3 TWATENbHOTO Yy4yeTa MECTHbIX
YCIOBUIA W BbISBIIEHUS NUMUTUPYIOLLMX (PAKTOPOB
ypoxasi HefonyCTUMO MPUMEHEHWE TEX WK UHbIX
(HaKTOPOB WHTEHCUMKaumm npoussoacTea. men-
HO B ypoXae, ero Konu4ectse, kayectse u cebe-
CTOMMOCTM 3aKMKYaeTCs MHTErPUPOBaHHbLIN MNoKa-
3atenb apdektmBHocTM 3emnegenus.  OpHako
npupoga He MMeeT (HUKCUPOBAHHBIX CTabUIbHbIX
COCTOSIHMI. B Heil npucyTcCTBYIOT npoTekaroLme
NPOLLECChI C Pa3HON CKOPOCTbLI0. M03TOMY HayKoeM-
KOCTb TEXHOMOTMIA C WX BbICOKOW TOYHOCTbHO 0Bec-
neynBaeT MnoBbILUEHUE YPOXas U, KOHEYHO Xe, Ka-
yecTBa npoaykumm [4]. Ho cenbxo3TtoBaponpounseo-
AMTENM Npu Bbibope onpeaeneHHbIX TEXHONOMN U
MPUHATAN PELLEHMUS, KaK NpaBuno, BbiBUPaKOT yxe
NMPMBbIKLWIXE, Y4TO TOPMO3UT pa3BuUTUE npouecca W
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He TMO3BONSAET MOBbIWATL YPOXaMHOCTb. [ns
HaXOXOEHUS OMTUMAnbHbIX PELUEHUA OBbIYHO pe-
KOMEHZYeTCs OnpefenuTb LieneBylo YHKLUMIO Kak
Mepy adpcpekta. lNpu 3TOM BbIgENsT 3 rpynnbl
napameTpoB apdrekTa TEXHONOMMYECKoro obbekTa:
MacwTabHbIn adekT; adhhekT pecypcocbepexe-
HMS; adhekT 0T KayecTBa NONy4aeMoro npoaykTa.
OpHako NpoBEAEHHLIMU UCCNea0BaHUSMI MO Npu-
MEHEHWH0 MaLLVMHHO-TPAKTOPHbIX arperaToB B arpo-
TEXHOMOMSX BO3MENbIBAHUA 3EPHOBbLIX KYMbTyp
YCTaHOBNEHO [5], 4TO WX WMHTerpasbHbliA nokasa-
TenNb — 3HepreTuyeckun KM, kak npasuno, He npe-
Bbllwaet 0,12; Ana naxoTHbIX arperaToB SHepreTn-
yeckuin KMO Hambombwmun — 0,16-0,20. Mpuuem
CTeneHb BRMAHUS (DyHAAMEHTarbHbIX TEXHOMOrMI
Ha MaluMHHOe obecneyeHne cocTaBnsieT He bonee
40%.

CornacHo Teopun CamoopraHusauuy ans oT-
KPbITbIX NPUPOAHBLIX CUCTEM HeobxoauMmo noaaep-
KMBaTb ONpeaeneHHyl GopMmy pacnpeaeneHus
SHepr B MPOCTPAHCTBE W HEMOCPEACTBEHHO B
nocese. [10oaToMy 060CHOBaHWe MPOrPECCUBHBIX
TEXHOMOM npoBoanTCA noatanHo: 1) obocHosa-
HWe 3aTparT arpoTEXHUYECKUX CUCTEM C IKOHOMUYE-
CKOW TOYKW 3peHus; 2) npucrocobrneHne napamet-
POB 1 UX B3aWMOCBSA3b C KOHKPETHBIMM YCIOBUSAMM
X035CTBa.

Llenb uccnegoBaHuin — paspaboTaTb MeTOA,
NO3BONALLMI OCYLLECTBNATL BLIOOP, aganTtauyio u
OLEHKY pecypcocbeperatoLx arpoTEXHONOMIA Kak
CNOXHbIX CUCTEM.

O6BbeKTbI 1 MeToAbl McCneaoBaHUN

[MaBHbIN OObEKT MCCNEAOBaHUN — TEXHOMOTU-
Yeckue NpOLecChl arpoOTEXHOMOMMN Kak CROXHbIX
CUCTEM, MPUMEHSIEMbIE NS BO3AENbIBAHNS 3E€PHO-
BbIX KymnbTyp. B OCHOBY MeTOAMKM MOMOXEeHbI Teo-
pus 3O(PEKTUBHOCTN, CUCTEMHBIA aHanus, napa-
METPUYECKUI CUHTES.

PesynbTathl M 06¢cyxaeHune

[MaBHOM LeNblo NpeanpuaTus sBnsetcs nony-
yeHue npubbinu, a cnocod AOCTUKEHWS 3TOW Lenu
— WHTeHcUdmkaums npoussoacTea. OgHako Tpeby-
eTCs  9KOHOMMYeckoe 0OOCHOBaHWE 3aTpaTHOro
MeXaHW3ma arpoTeXHONOMM 1 aganTaums UX K KOH-
KPETHBLIM XO3SMCTBEHHBIM YCMOBUSIM.

Hamn paspabotaH anroput™, KOTOpbIi NO3BO-
NseT NPOeKTUPOBaThb, OCYLLECTBNSATL BbIBOP, OLEH-
Ky 1 npucnocabnueaTb arpOMalLnHHbIE TEXHOMOrMN
ANS NPOM3BOACTBA 3EPHOBBIX KYNbTyp. YKasaHHbIE
3aKOHOMEPHOCTM MO3BONAKT HA3BaTb TakoM METod

MEeTO4OM MapaMeTpUYeckoro CuHTesa. Amnroputm
BKIMIOYaET aTanbl:

- 060CHOBbIBAETCA rMobanbHbIA KpuTepun ad-
(DEKTUBHOCTW BO3AENbIBAHUSA 3€PHOBbIX — MpK-
Oblnb; HaxoaMUTCS €ro 3KCTpeMarnbHOe pelueHue B
BMae ypoxanHocT. Onpegensetcs  CTPyKTypa
BKMaga (YHKUMM YpOXaMHOCTM AN MOyYeHus
npubbinu: BesybbiTouHocTb — (8Y/Y<0,44) u ycno-
BUI Bo3gesbiBaHus (Yo/Y>0,56);

- CTPOUTCS 3aMKHyTas HOMorpamma C 4 kBaf-
paHTamu:

B 1-M OTpaxaetcs B3aumoCBA3b Tpebyemon
ypoxanHocT (Y) ¢ 6e3yBbITOYHOCTBH 3€pPHOBOTO
npoussoacTBa (OY). 3amecb oueHuBaeTcs apdek-
TMBHOCTb ~ WUCMOMb30BAHWS  MOYBEHHO-KNUMATH-
YeCKMX YCIOBUIA 4115 3ePHOBLIX KyNbTyp, Ya;

- BO 2-M packpbiBaeTcs B3aMMocBs3b 6e3y6bl-
TOYHOCTW 3€PHOBOrO MPOW3BOACTBA C OTHOCUTENb-
HbIM MokasaTenem 3artpaT (q) C Y4YeTOM YPOBHS
peHTabenbHocTU Re [7] M nonHbIx 3atpar [8]. Pac-
CMaTpuBaeTCs B3aMMOCBSA3b TEXHOMOrMYECKUX W
akoHOMMYecknx dhaktopos: B = 0,56[(1/(1 + Re)) -
0,44].

- B 3-M pacKpbIBAaeTCS OTHOCUTENbHbIN MoKasa-
Tenb 3aTpaT (q). YaenbHble YCroBHO-NEPEMEHHbIE
3atpatbl  (Ao) oOnpedenswTcs no  BbIPAXEHMUIO
Ao =1,786L [(1/(1 + Re)) - 0,44], (L} - ueHa peanu-
3yemoit npogykuuu, py6/T). Bolbupatotcs Gonee
COBEpLLEHHble PECYPChI ANs arpOTEXHONOTUN;

- B 4-M OTpaxaeTcs B3aMMOCBSA3b BEMUYNH YpO-
XaHocTu (Y) 1 yCroBHO-NOCTOSHHLIX 3aTpaTt (b).
OueHnBaeTCs PbIHOYHBIM CMPOC HA NPOAYKLMIO MO
MapxuHansHomy goxogy, M: b = 0,44Y(L - A,) =
0,44YM, roe M = (Ll - Ao).

YuutbiBas [9], BaXHbIM SBNSETCH onpeaeneHue
NPEACTOAWMX 3aTpaT M0 3aMEHe OTXMBLUEN CBOM
BEK TEXHWUKM M TEXHOMOMWA, NPEeLNOXeHHbIA anro-
puTM BbIGOpa W aganTauun arpoTEXHONOTUIA Mo3-
BONSET MOMYYNTb KenaeMbli pesynbTaT, BeNninHa
KOTOpOro COOTBETCTBYET TpebGoBaHWAM No Moaep-
HW3aLMM OTEYECTBEHHOMO CENbCKOXO3NCTBEHHOTO
NpOoM3BOACTBa, 06eCneynBatoLLEro KOHKYPEHTOCMNO-
cobHOCTb 3epHOBON Npodykumu. Anpobaums npea-
naraemoro anroputma ocyulectsneHa Hamu [10]
ANs napaMeTpU4eckoro CUHTe3a arpoTEXHOMOorui,
obecneumBatoLLMX BO3AENbIBAHWE KOHKYPEHTOCMO-
COBHOM 3epHOBOW NpoAyKUMK. PacxoxaeHus ¢ aKc-
NEepUMEHTaNbHbIMA ~ AaHHBIMM  3PAEKTUBHOCTY
BO3A€NbIBaHMSA 3€PHOBbIX KyMbTyp, NOMy4YeHHbIMU B
KoueHeBckom paitoHe HoBocubupckon obnactv B
2020 r., HaxogATCs B Npegenax OWwmbKu onbiTa.
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BbiBoAbI 1 npeanoxeHus

lMoBbiweHne 3PEKTUBHOCT WCNONb30BAHMA
PECYpPCOB B MPUMEHSEMbIX TEXHOOTUSX BO3MOXHO
Ha OCHOBE MPUMEHEHWsI MaTeMaTUYECKNX METOAO0B
MozenupoBaHus. B paboTe npeanoxeH anroputm u
ero peanusauus Ans napameTpu4eckoro CuHTesa
arpoTexHonoruin, obecneynBaroLLmMx Bo3aensiBaHme
KOHKYPEHTOCMOCOOHO 3€PHOBOM NPOAYKLMN.
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