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AHHOTaNMA

ITepcrieKTUBHBIM HarpaB/eHWeM HayuHbIX MCC/iefoBaHuM, coracHo PacriopsbkeHuto npesujieHTa PP ot 18.05.2017 Ne
163-PI1 «O6 yTBep»k/|eHNH T/1aHa Tlepexo/ja Ha MCII0/Ih30BaHKe 0TeueCTBeHHbBIX re0MH()OPMAIIOHHBIX TEXHOJIOTU», SIBISIeTCS
pa3paboTKa 3KOHOMMKO-MaTeMaTH4eCKOM MOJe/d TIPOrpaMMHUPOBAHUSI YPOXKAWHOCTH CeIbCKOXO3HCTBEHHBIX KyibTyp. Llenb
WCC/IeIoBaHHUsl ~ —  YCOBEpILEHCTBOBaTh  3KOHOMMKO-MaTeMaTU4yeckKyl0  MoOJe/lb  IIPOrpaMMHDOBAaHUsI  ypOKaeB
CeJIbCKOXO3SIMCTBEHHbBIX KYJIBTYD, BBIMOJHEHHYIO HAa OCHOBE OMOK/IMMATHUeCKOro MOTeHI[Ma a arpoaHaiiadra, oTeHIManoB
3eMeJIbHbIX PeCypCOB U COPTOB CeIbCKOXO03SWCTBEHHBIX KY/BTYP, HCIIO/NB3YIOL[YI0 B KauecTBe KPUTEpHs ONTUMAa/lIbHOCTH
MakKCHMMYM YMCTOro fioxofa. Mozenb JOno/HeHa epeMeHHbIMU U OFpaHUYeHUsIMH, T03BOJISIOIIMMU OIpeZie/IsiTh ITapaMeTphl
1MoceBa W /I03bl BHECEHUs] MUHEpa/lbHbIX yA00peHui, HeobXomumble [jis (DOPMUDOBAHUS JI€HCTBUTENBLHO BO3MOXKHOM
YPO)KallHOCTH  CeJIbCKOXO3SIMCTBEHHBIX ~ KY/BTYp, 00O3HAyalolMH CTOMMOCTHBIe [I0Ka3aTeld, W OrpaHUYeHHsIMH,
CBSI3BIBAIOLMMM 3aTpaThl MaTepuaJbHBIX CPeACTB C MX CTOMMOCTHOW OLieHKOM. lleneHamnpaBneHHO 3ajaBasi NapaMeTphl
MOJeJI, MOXXHO VIIpaB/lsATh YpPOBHeM ypoxkaiiHocTu. OrmpefiesieHbl TIapaMeTphl II0CeBa OIpeZie/IeHHOTO  COpTa
CeJIbCKOXO3SIMCTBEHHOMN Ky/bTyphl IPU HeOIarornpusTHBIX, CPeJHUX, OMarornpusTHBIX KIMMaTHUeCKUX YCIOBUSX U 0 TPeM
BapUaHTaM U3MEHEHUsI BeIMUMHbI (POTOCUHTETUUECKOM aKTMBHOW paguaruu — 3, 3,5 u 4%. Mogenb anpoOvpoBaHa B MO/30He
r. KpacHozapa, Bxogsieii B coctaB LleHTpanbHOM MOYBEHHO-K/IMMaTHUeCKoM 30HBI KpacHozgapckoro Kpasi o JByM COpTaM
o3umoy mieHunsl — FOka u I'pom. YcTaHOB/NIEHO, UTO NP CyLIeCTBYIOLEN arpoTexXHHKe BbIpallliBaHMs, OCHOBaHHOM Ha
yCpeJHEHHbIX OWOJIOTUUECKUX XapaKTePUCTHKAX Ky/bTYpbl, TOTEHIMAJbHO BBICOKAsi COPTOBAs YPOXKAWHOCTH 03UMOM
TIIeHULbl He pear3yeTcsl MOMHOCThI0. MojenpoBaHie ypo)KallHOCTU 03UMOM TILEeHULIB! copTa I'poM mpu cylecTByoLei
BaroobecrieueHHOCTH U 3,5% HCIMO/b30BaHNsI (POTOCMHTETHUECKOM aKTUBHOW pajidallid IMOKa3bIBaeT, UTO JeHCTBUTEIbHO
BO3MOJKHasi ypoXKaliHOCTh Gosbiie Ha 38,2 1/ra wim 39,8%, yueM dakruueckasi, nprbaBka YMCTOro 0X0/a cocTaBuiaa 35,3 ThIC.
py0./ra. Pe3ynbraTel MO/E/MTUPOBaHUs TIO3BOISIIOT CZAe/aTh BBIBOJ, UTO TMOYBEHHO-K/IMMAaTUYeCKHe YCJIOBUS arpoiaHAmagTa
(mox3oHbI) ropoga KpacHozapa mo3BOJISIIOT T0TyYaTh Ypoykau 03uMon miieHulsl Ha 30—40% Bblllle, yeM TIPH BbIPAIIMBaHUT
6e3 MCMOIb30BaHKWS METOJA MPOrPAMMHUPOBaHUsl YPOXKAHHOCTH, 3a CUeT COOMIO/IeHUsT HOPMbI BbICEBA CEMsIH W BHECEHUs
YA00peHUiA.

KimroueBbIe C/I0Ba: SKOHOMHUKO-MaTeMaTHUeCKoe MOZeMpPOBaHue, CebCKOX03SCTBeHHas KY/IbTypa, COPT, PeCypPCHBIN U
OVOK/IMMaTHUe CKU MoTeHabl, 3Q(eKTUBHOCTE, 3eMe/TbHbIe PeCyPChl, arpoaHAIIadT.
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Abstract

A promising area of scientific research, according to the Order of the President of the Russian Federation dated 18.05.2017
No. 163-RP "On approval of the plan of transition to the use of domestic geoinformation technologies", is the development of
an economic-mathematical model of crop yield programming. The aim of the study is to improve the economic-mathematical
model of crop yield programming made on the basis of bioclimatic potential of agrolandscape, land resource potentials and
crop varieties, using maximum net income as the optimality criterion. The model is supplemented with variables and
constraints that allow determining sowing parameters and doses of mineral fertilizers necessary for the formation of really
possible crop yields, denoting cost indicators, and constraints linking material inputs with their cost estimation. By
purposefully setting the parameters of the model, it is possible to control the level of crop yield. Sowing parameters of a certain
crop variety under unfavourable, average, favourable climatic conditions and for three variants of photosynthetic active
radiation value change — 3, 3.5 and 4% were determined. The model was tested in the subzone of Krasnodar, which is part of
the Central Soil and Climate Zone of Krasnodar Krai on two varieties of winter wheat — Yuka and Grom. It was found that
under the existing agrotechnics of cultivation, based on the average biological characteristics of the crop, the potentially high
varietal yield of winter wheat is not fully implemented. Modelling of winter wheat yield of Grom variety under the existing
moisture availability and 3.5% use of photosynthetic active radiation shows that really possible yield is 38.2 kg/ha or 39.8%
higher than the actual one, net income increase was 35.3 thousand rubles/ha. The results of modelling allow to conclude that
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soil and climatic conditions of agrolandscape (subzone) of Krasnodar allow to obtain winter wheat yields 30-40% higher than
when growing without using the method of yield programming, due to compliance with seed sowing rates and fertilizer
application.

Keywords: economic and mathematical modelling, crop, variety, resource and bioclimatic potentials, efficiency, land
resources, agrolandscape.

Beegenue

OfHMM W3 Ba)KHEMINMX Hampas/eHW TOBBIIeHUs 3(h¢eKTUBHOCTA HCII0/IB30BaHUsI 3eMesIbHBIX PeCcypCcoB SIB/ISETCS
MPOrPaMMUPOBaHHOE BBIPALMBAHHE CETbCKOXO3SUCTBEHHBIX KY/IBTYD, KOTOPOE TpeJyCMaTpUBAeT pa3paboTKy ONMTHMAanbHOM
MpOrpaMMbl  Pa3BUTHSI pAaCTeHHWH M CHUCTEMBI ee peajM3aljid, 4YTO T[I03BOJISIET YIIPaB/IsATb ypoXkaeM TI0 3apaHee
CIIJTAHUPOBAaHHOMY TeXHOJIOTHuYeckoMy Iipouieccy. Ilpu stom obecrieunBaeTcst 3¢¢eKTHBHOE HCIIONb30BaHHE IPUPOJHO-
K/IMMaTHU4eCcKuX (pakTopoB, FreHeTUUeCKOro MOoTeHIMasa pacTeH!l, ecTeCTBeHHOIO IJIOIOPOZUS U MarepraibHO-TeXHUYeCKUX
pecypcos.

B 1970-80-x rr. XX B. Bompockl nporpamMmupoBanus usydyanu M. K. Katomos, Y. C. Hlatunos, A. U. CumakuH. Ilo
vHennto M. K. KaromoBa, mporpamMMupoBaHHMe YpPOXKalHOCTM OTPaKaeT 3aKOHOMEpPHBIH IpOIiecC JIOTUYeCKOTO Pa3BUTHS
yueHuss 06 ypokae KakK CJIOKHOW (YHKLUMM MHOTHX TIPOLIECCOB ¥ (DaKTOPOB, OMpeAENSIOLIUX €ro KOMWYeCTBeHHble U
KaueCTBEHHbIe XapaKTepucTuku [6], [10].

B OGonbIIMHCTBE arposiaHAadTOB T/IAaBHBIMU (aKTOpaMH, JTUMUTHDYIOLIMMH YPOXKAWHOCTb CeTbCKOX03AHCTBEHHBIX
KYJ/IbTYp, SIB/SIIOTCS Braroo0ecriedeHHOCTb, @AP 1 ypoBeHb MMHepajbHOTO MUTaHMS pacTeHud. OrpefiesieHHe BeJTUUUHbI
NIPOrpaMMHpPYeMOr0O ypo)Kasl OIMHUChIBaeTCsl (YHKIMOHANBHBIMU 3aBUCHMOCTSIMU OT I10YBEHHO-K/IMMaTU4eCKUX YCIOBUH,
61O0/I0rMYeCKUX U COPTOBBIX 0COOEHHOCTEH Ky/BTYPBI.

OKOHOMHUKO-MaTeMaTHueckoe Mo/le/IMpoBaHue /iy pacueTa IapaMeTpoB IpOrpaMMHPYeMOro ypo)kasi BBITIOJIHEHO Ha
MpYMepe BbIpaIllMBaHUS O3MMOM TMIIEeHULBI C UCMO/b30BAHUEM JIMHEWHOW ONTHMMU3alMOHHOM Mofend. OCHOBOU SIB/seTCS
Mozesnb, paspaboranHast B 1990-1993 rr. I. H. BapcykoBo#, T. P. Tonopas, JI. A. MupoHeHKO Ha Kadezipe 3KOHOMHUECKOH
kubepreTrku KyoI'AY, anpobuposanHas B KHUNCX um. Jlykbsinenko [1], [3], [11].

YcoBepileHCTBOBaHHAsE HAMH MOJe/b, B OT/IMYME OT TPeJLIeCcTBYIOIINX, BK/IIOUaeT IepeMeHHble, XapaKTepHh3yoLye
rapaMeTpbl II0CeBOB 03UMOH MineHuUIbI copToB FOka u I'poM, KoTopble HeO6X0AMMO 06eCreunTs pecypcamu JJisl MoydeHUst
YPOBHS [IefiCTBUTE/ILHO BO3MOXKHON ypoxkaiiHoctu ([IBY). B paHee pa3spaboTaHHBIX MOZe/ISIX HUCIIONb30BA/INCh yCpeHEHHbIe
JaHHBIe TI0 KY/IBTYpe, NpeJJio’keHHash MOZeNb YUUThIBaeT O0COOEHHOCTH U TOTEHLMal COPTOB, TO eCTb MX OMOJIOTHYecKue
XapaKTepUCTHKHU.

[pexmecTByronie MoZeaM TPOrPAMMHPOBAHUSI YPOXKaeB CeTbCKOXO3SIMCTBEHHBIX KYy/BTYP II03BOJISUIA  OTIPeZeUTh
BEJINUVMHY ZeHCTBUTEEHO BO3MOXKHOM yPOXKaWHOCTH TPY OFHOM BapHaHTe KIMMaTHuecKUxX ycrnoBui. PaspaboTaHHasi Hamu
Mofe/b  CrocobHa OMpefieNisiTh MapaMeTpbl TOCEBa OMpPEAEJEHHOTO COpPTa CebCKOXO3SMCTBEHHOW KY/IBTYPhI TIPU
HeOJIaronpusTHBIX, CPEAHUX K OJarONpUATHBIX K/IAMAaTHUeckux yciaoBusX. OHa [laeT BO3MOXKHOCTb TOAydYaTh |
aHa/MM3MpOBaTh BapUaHTHl MaTepHaJbHO-TEXHUUYEeCKOro obecrieueHHsi arpoTeXHOJIOTHH TpH  yIIpaBjeHH{ IpoLieccamMu
BbIpallJBaHUsl YPOsKasi B COOTBETCTBUU C PeasbHO CKJIa/[bIBAtOLLUMUCS yCI0BUSIMHU.

MeTobl U IPUHIUIBI HCCTeOBAHUS

Maremaruueckass Mojiefb TpefCTaBisieT (YHKLHMOHAJbHbIEe 3aBUCUMOCTA YpOXKasi OT KOHKDETHBIX TIOUBEHHO-
K/IMMaTu4eCcKuX (pakTopoB B arposiadzmadre, BKIFOUAst:

— GUOIOrMUeCKUi TIOTEHI[UAI TPOAYKTUBHOCTUA Ky/JbTYphl (COpTa, TMOpHA) U CTPYKTYphl MOCEBOB (I'yCTOTA CTOSHUS
pacTeHuii, pa3MellieHHe UX I10 IO, KO3 QHUIMEeHT KyCTHUCTOCTH);

— arpoy3nueckre CBOMCTBA MOYBhI M BIaroo0eCreueHHOCTb PacTeHUH;

— Ha/JlMuve B TIOUBE [JOCTYIHBLIX THUTAaTelbHBIX BEIeCTB, PeCYPCOB OPraHUYeCKMX W MuHepanbHbIX ynobpenuii (NPK,
MHUKPO3/IEMEHTBI);

— mocTyruieHue (POTOCHMHTeTHUeCKHd akKTWBHOM cosHeuHoW paguauuu (PAP), ko3dduimieHT ee UCMOMb30BaHUS B
3aBUCUMOCTH OT OHOJIOTMUECKUX M COPTOBBIX 0COOEHHOCTEH Ky/bTyphl, KAJIOPUHHOCTH ee OMOMacchl;

— TeTUIOBbIe PeCypChl M TeMIIepaTypHbIM DEXWM TeppPUTOPHH (TIPOAO/DKUTENBHOCTh TIePHUOZOB CO CpeAHEeCYTOUHOM
Temrieparypoii Bo3ayxa Beiite 0 °C, +5 °C, +10 °C);

— k03¢ duLmeHT BogonoTpebnenvs, buokmmaruueckuii noteHman (BKIT);

— crocob u youHy 06paboTKH MOYBHI;

— KOHILIeHTpaLuto yriekucrnoro rasa (CO,) B mpu3eMHOM croe atMoc(eps! (akTUBHas 30Ha rocesa) [7], [8].

OnpesiesieHMe TIPOrPaMMHUPYeMOM  YPOXKallHOCTM TpPH TIOMOIIM SKOHOMHKO-MaTreMaTHueCKOW MOJeId  COZEeP)KUT
CJIeAyIOIIYe 3Tallbl:

— aHa/M3 B3aMOCBSI3U (PaKTOPOB U OTIpe/esieHre BO3SMO)KHBIX BApUAHTOB (HOPMHUPOBaHUS YPOXKaitHOCTH;

— pacueT BapUaHTOB JelCTBUTEIbHO BO3MOXXHOM YPOXKalHOCTH;

— aHa/IU3 BApPUAHTOB /IEHICTBUTEIbHO BO3MOXKHOM YpOXXaliHOCTH, BBIOOp U TeopeThueckoe 0O0CHOBaHHE HOPMAaTUBHOM
YPOXKalHOCTY;

— ONTUMM3ALUSI PeCYPCHOT0 obecreueHust mporpaMMUpyeMoit ypoxkaiinoctu [2], [4], [9], [14].

VccnenoBanus BBITIONHEHHB! 1 110430HbI I. KpacHozapa, Bxogsiieii B coctaB LleHTpasibHOM MOYBEHHO-K/IMMaTHUe KO
30Hb!I KpacHozapckoro Kpas 1o ZiByM copTam o3umMoi mileHu1sl — FOka 1 ['pom, Mx XapakTepuCTHKa MpefjocTaBeHa OT/e/10M
CeJIeKIMU U CeMeHOBO/ICTBA mitieHutlbl U TputhKane ®TBHY «HII3 um. I1. I1. JlykbsHeHko» (cM. Tabmura 1).
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Tabsmmiia 1 - XapakTepucTUKa COPTOB 03UMOM mineHuIfsl FOka 1 ['pom

DOI: https://doi.org/10.60797/JAE.2024.45.1.1

Copr
IToka3sarenb
FOka I'pom
Buecen B I'ocpeectp P® 2012r. 2010r.
BricokOMOpO30CTOIKast
T'ubpuz 3epeH MIIeHUI[bI IMonoBuanka u Pyda nosiyKap/jukoBast TMHUS 2919k3
u mnudg 111171-95
BeIcoTa pactenuii, M gol 0,8
IIpopomkrTenbHOCTL 227_286 250
BereTal[MOHHOIO Nepuoza, JH.
YpoxkaHOCTB, 11/Ta 55-90 60-90
30Ha BO3/1e/IbIBaHusl, PETUOH Ceepo-KaBkazckuii CeBepo-KaBka3ckuii
Macca 1000 3epeH, r 3647 33-48
Hopma BbICeBa, Kr/ra 160-250 230
3aCcyX0yCTOMUMBOCTh Bricokas Bricokas
YcroiunBoCTh K 6051e3HAM Beoicokas Boicokas
[peniiecTBEHHUKH JIroObIe Kaprogen, kyxypysa,
TIOZICO/THEUHUK

IMpumeuanue: cocmasneHo no [13]

YcoBepiiieHCTBOBaHHAS MOJie/Tb /IOTIOJIHEHA TTepeMeHHBIMH M OTPaHHUYeHUsIMH, TTO3BOJISIOIMMY OTIpeiesisiTh MapaMeTphbI
roceBa, HeoOXoZuMble [Jisi (OPMHPOBaHHUS JA€HCTBUTENLHO BO3MOXKHOM YPOXKAHOCTU Ce/IbCKOXO3SICTBEHHBIX KY/BTYP.
[JelcTBUTEILHO BO3MOXKHAsl YPOXKalHOCTb — 3TO ypokal, KOTOpBIM Mo)keT ObITh oOecrieueH I'eHeTHMUECKHUM IOTEHLIMaIoM
COpTa ¥ OCHOBHBIM JINMUTHUPYIOLM (haKTOPOM — B1aroobecrieyeHHOCTBIO.

BHelllHMe ¥ BHYTpeHHHe B3aUMOCBSI3H 3/IeMEHTOB IIPOrPaMMHPYEMOIO ypo)Kasi OTPaKaloTCs B C/lefyioLied cucTeMe
OrpaHUYeHU, TOKa3aHHOM B COKPAIeHHOM BHze (cM. Tabuia 2).

Tabmiua 2 - Yenosusi, BUsi 1 00beM orpaHrUueHH SKOHOMUKO-MaTeMaThyeCcKor Mogiesii (COKpallieHHbIA BU[T)

DOI: https://doi.org/10.60797/JAE.2024.45.1.2

HawvmeHoBanue u o
Ne it . Buj v 06beM orpaHuueHui
(hopMy/nMpoOBKa orpaHUueHnH
OrpaHuueHus TI0 arpOKJIMMaTHUUeCKUM pecypcam
ITpuxog ®AP 3a nepuo
1 pUxoz 2P 4 X.<YQ
Beretauuu, K/bx/Cm?, (3Q)
3arac Biaru B cjioe nousbl 0—
2 X,=Wo
100cm™m, nipu oceBe, MM/Ta, (Wo)
IIporro3upyemas cymmMma
0Ca/IKOB OT TI0CeBa /10
3 A A X3= Wep
OKOHYaHWsI ()OPMHUPOBaHUS
yposkast Mm/ta, (Wcp)
X17=WC,
Wc — BemuuHa, 3aBUcsALast OT
Vcnonb3oBaHue Biaru
4 YPOBHSI arpOTeXHUKH, TTPU
COpHSIKaMHU, MM/Ta
BBICOKOM YDOBHE arpOTeXHUKH,
Wc=0
BanaHc npoayKTUBHOM Baru
caraeTcsl U3 Cae[yoLux
HCTOUHUKOB:
ITpoaykTHBHAas Bara, MM/Ta,
5 (W) X4=Wpp
P X=X+K53X3-X17
Ks3 —koadurueHt
rcronb3oBadus ocagkos (0,8)
OrpaHuueHus1 TI0 OTIpe/ie/IeHUI0 TTapaMeTpPOB IOCeBa
34 OnpepeneHue KoMuecTBa KomuectBo 3epHa Bo Bcex
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KOJIOCBSIX JJO/DKHO OBITh He
MeHee Wi paBHo [IBY:
KOJIOChEB, MJTH/Ta Gss *Xas {=,=} Xoo
e s — Macca 3epHa Kojioca
WCCIIeiyeMoro copTa, T.

KomnruecTBo K0/I0OCHEB Ha BCex
paCTeHI/IHX [O/DKHO 6bITb He
MeHee WKW PABHO KOJIMYeCTBY

KOJIOCBEB ZIOCTAaTOUHOMY AJIsI
OripefiesieHre KOJIMUeCTBa

3 pacTeHUid, M/IH/Ta nonyuexus [IBY
’ V7 +Xa7 {2,=} Xae,
rae Vi, — ko3 uriueHr,
XapaKTepHU3YIOLINM KyCTUCTOCTh
copTa Ky/bTYPHL.
Xzs=ksr* X7,
36 OrnipefienieHrie HOPMbI BbICEBa rae ks; — KoaduimeHT
BCXO)KHX CeMsTH, MITH/Ta COXPaHHOCTH CeMsTH pacTeHHH K
ybopke, k3; < 1.
OrnpeziesieHrie HOPMBI BBICEBA, X39=Kzg* X 38,
37
/ra rae kss — Bec 1000 3epeH, 1.

OrpaHuueHus M0 oIpeZieneHHIo (PMHAHCOBBIX Pe3Y/ILTaTOB MPH BhIpalljiBaHUU Ha YPOBHE
JIeMCTBUTE/ILHO BO3MOXKHOM YPOXXalHOCTH, ThIC. PyO.

X4():Z(j GJ) Cj ’Xj,
rae J = 30-35;

38 Pacuet croumocTy yo00peHunit
C; — L|leHa OIHOTO LieHTHepa
ynoOpeHuii j-ro BUA, ThIC. Pyo.
X41=Z40'X40,
39 Pacuer 3arpar Ha BHeceHue rpe Z40 — 10ono/HUTe/IbHble
yBobpeHuii 3arpaThl Ha BHECEHUe

ynobpenwii, py6./py6.

X42=C39° X9,
40 CTOMMOCTb CeMsiH rpe Cszo — LleHa OJHOrO LieHTHepa
CeMsIH, ThIC. py0.

X43=Ca9* X9,
rge Cr — HOpMAaTHUB 3aTpar B
pacueTe Ha YOOPKy OZJHOTO
LIeHTHepa ypoxkasi, ThiC. py0./1]
Xu=A,,
3arparhl Ha 00pabOTKY MOUBBI U rae A; — YCJIOBHO MOCTOSIHHBIE
yXO0/, 3a I0CeBaMu 3arparkl Ha OJJMH reKTap, ThIC.
py6.
X45:C1J'XJ‘
i=43
j=29
rge C; — LleHa peanv3alyu
OJJHOTO 1|eHTHepa MILeHULbI,
TBIC. pyO0.

41 3arpathl Ha YOOPKY

42

43 CTOMMOCTB Ba/IOBOM MPOAYKLIUH

Kpurepuii onTUManbHOCTH, ThIC. py6. / Ta
F=X-Y.(j€J) X; Yucreiii foxog - MAX
j =45, J =40-44

Ipumeuanue: cocmasnexo no [5], [7], [9]

CTpyKTypa TiepeMeHHbIX M OrpaHWuYeHWI TIO3BOJISIET ONpe/e/ITh BeJIWUMHY YPOXKalHOCTH, obecrieurBaeMyro
HeperyMpyeMbIMM WM YaCTUYHO peryyupyeMbIMA pecypcamu. [Ipu BBIpAIMBaHWM TI0JIEBBIX KY/IBTYP WCIONb3YIOTCS
pecypchl, BeJMUMHA TMPUMEHEHUsI KOTOPBIX WM3MEHSIeTCS B COOTBETCTBUU C TIPOW3BOZCTBEHHON HeobxopaumocThro. K HUM
OTHOCATCS ynoOpeHWsi, CpelCcTBa 3alUThl OT BpeAuTesneld, Oose3Hel, 3aTparthl Ha YOOpKy ypoxkas u ap. CrpykTypa
repeMeHHbIX U OTrpaHUYeHUi I103BOJISIeT YCTAHOBUTH KOJMMUECTBO HEJOCTAIOIIMX TUTaTe/bHBIX BeLeCTB, OMNpeAenTb
ONTHMAa/IbHOE KOJMYEeCTBO W BUZBI yAOOpeHUN HeoOXOMUMBIX [IJisi UX TOMOHEHUS U MOyUYeHUsl AeHCTBUTENTbHO BO3MOXKHOM
ypoxkaiiHocTH. IToTpeOHOCTE B pecypcax il yXoja 3a MOCeBaMH, 3alllThl UX OT BpeAuTesell W Gose3Hell OTpakaeTcs B
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CTOMMOCTHOMH OLIeHKe. BeTMuMHBI 3THX PecypcoB He0OXOAWUMBI [I/1sl TIAHWUPOBAHHUS TEXHOJIOTUU U OPTaHW3aLii MaTepyUaibHO-
TEXHUUECKOT0 00ecrieueHus MpoLjecca BhIpall{MBaHUs YPOXKasl.

[ln1s1 pertieHHs1 MOJie/M TIPOrPaMMHUPOBAaHUs] YPOXKalHOCTH MCII0/Ib30BaHa rporpamMma «Optim 2», peanusyoliasi aAropuT™
CHMIJIEKCHOTO METOZia, KOTODPbIM SIBJISIeTCS YHUBepCalbHbIM M TI03BOJISIET pellaTh 3a[aud, YC/IOBHSI KOTODBIX BBID&)KEHBI B
pa3/MUHbIX eIUHMLAX U3MEPEeHUs].

PelieHue 3a/jaui CUMIUIEKCHBIM METOJOM TO3BOWJIO TIOJNYYUTh ONTHUMANbHBIA BapUAHT C TOYKU 3PEHHUsS] BLIOPAHHOTO
KpUTepHsi ONITUMaIbHOCTH Y ITOCTaB/IeHHbIX YCJIOBUH 3azauu [4].

[pesaraemMblii KpUTEpUA ONTUMANTbHOCTH — MAaKCUMYM YHCTOTO ZI0X0/ia, B YCJIOBUSIX PHIHOUHBIX OTHOLIEHWH UMEHHO OH
SIBJISIETCSI OJHAM 13 OCHOBHBIX TTOKa3aresieil 3eKTUBHOCTH CebCKOX035HCTBEHHOTO POM3BO/ICTBA.

OcHoOBHBIe pe3yJIbTaThl

DKOHOMHUKO-MaTeMaThueckass MOJe/b COCTaBleHa M0 27 BapuhaHTaM, BK/ouass 9 BapuMaHTOB H3MeHEeHUsl MPUPOJHO-
K/IMMaTHUUeCKWX YCIOBHI TI0 3aracaM Bjard B MOYBe MU roceBe oT 126 no 228 MM, ocagkam 3a nepuof Bererauu ot 420,6
o 471 mm, npoaykTtuBHOM Bnare ot 430,4 1o 567,6 MM U TpeM BapuaHTaM Hu3MeHeHusi BequuuHbl ®AP — 3, 3,5 u 4%.
ITonmyueHb! 3HaYeHUs IeHCTBUTEIBHO BO3SMOXXHOM YPOXaHOCTH C Y4eTOM ITapaMeTpOB M0CeBa JBYX COPTOB O3MMOM MIIIeHULIbI
I'pom 1 FOka.

[ns peamuzaliy MOTeHLMaNbHOW ypokallHOCTH copToB I'pom u FOka mpu Bcex YpOBHSIX MNPOAYKTHBHOW Braroi
HeobxouMo (hopMUpOBaTh MOCEBRLI, 0OeCTIeUrBaOLIYE UCTIONB30BaH1e He MeHee 3,5 % PAP (cMm. pucyHOK 1).

E —¢—Bemroma JIBY copra ['pon, yra —#—Bemroma JBY copra FOxa, n'ta
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HebnarompuaTtHile Cpenumne EnaronpuATHEIE

Hp HPOOHO-EIHMATHUeCKHE YCIOEHANO EAPHAHTAM

PrcyHok 1 - [liHamMMKa BeJTMUUHBI [IeICTBUTE/ILHO BO3MOXKHOW YPOXKAWHOCTH COPTOB 03MMOM MieHULsl ['pom 1 FOka npu
rcnonb3oBauu PAP 3,5 %, 1o BapuaHTaMm 00eCrieYeHHOCTH BJIarou
DOI: https://doi.org/10.60797/JAE.2024.45.1.3

IIpumeuanue: cocmasneHo no [5]

Copt I'pom uMeeT GOJBIIYI0 KYCTHUCTOCTh, YeM copT FOKa, TO3TOMY TIpeBBIIEHHE €ro YPOXXalHHOCTU OO0YC/IOB/IEHO
JIydILIel peakLyed Ha Ha/lMuKe MPOAYKTUBHOM Blard B MOMEHT ITOCEBa, IPH YCJIOBUM COOIOZeHNsI HOPMBI BBICEBA CEMsTH.

OpHOBPeMeHHO 9KOHOMHKO-MareMaThyecKasi Mo/ie/Tb TI03BOJIsIET pelath 00paTHYTo 3a/jauy — pacCuMTaTh 00beM pecypCoB,
HEOOXOIUMBIX [Jisl ZOCTYDKEHWS TPOEKTHOW ypOXKaHOCTH. MOXKHO ONpefe/iuTh ONTHUMasbHble /03bl MHHEPaIbHBIX
yAoOpeHHii B 3aBUCMIMOCTH OT MX HalWyusi, 00eCrieueHHOCTH TO0YB JIOCTYIHBIMU [Jisl pacTeHui opmamu asora, ¢ocdopa u
Kajusi, BbIHOCA 3/IEMEHTOB MHMHEpajbHOTO ITMTAHUSI C ypo)kaeM, CTeleHU IIOIVIOIIeHUs UX TOUBOW M TOCTYIUIEHUS C
MOKHUBHBIMU OCTaTKaMHU.

MopenupoBanue mokasano, uro 80,7-84,3% mporpaMMHUpyeMoro YPOBHSI JeMCTBUTENHHO BO3MOXKHOM YPOXKaltHOCTH
(hopMHpyeTCs 3a CueT BHECEHHsI MUHePaIbHBIX yA00peHuH.

IpexcTaBneHo cpaBHeHMe (haKTHUeCKH MOMyYeHHOTO yposkast copta ['poM B COOTBETCTBUM C JAHHBIMU T'OZIOBBIX OTUYETOB
CeIbCKOXO3SIICTBEHHbIX ~OpraHusanuii I KpacHofapa TpM C/IOKUBIIMXCS MPUPOJHO-KIMMaTUYeCKUX YCIOBUSIX —
MpOAYKTUBHOU Bjare 479,0 MM C mporpaMMHUpyeMbIM ypOBHEM JeHCTBUTENbHO BO3MOXKHOM ypOKalHOCTH TpY BeWYMHe
ucrnosnb3oBanust AP 3,5% u HopMe BbiceBa cemsiH 2,02 1i/ra (cM. Tabnura 3).

Tabsmuua 3 - CpaBHeHUe (HaKTUUeCKOH U IeHCTBUTEIbHO BO3MOXKHON YPOXKAWHOCTH 03UMOH MIIIeHULIbI copta ['poM npu
ko3¢ durmente ucronp3oBanus PAP 3,5 %

DOTI: https://doi.org/10.60797/JAE.2024.45.1.4

3HaueHus PasHuiia Mexxy nokasarensmu
IoKasaresieii 1jis daxTiyecKye (akTHueckol yporkaltHOCTH U
Hoxazaress nonyuenus [JBY, 'ang(];Ileé 2018- JleMICTBUTE/IHO BO3MOYKHOM
2018-2019 rr. o +/- | %
HarypanbHbie nokasarenu
3anac snaru npu 175 | 146,90 | 28,1 | 83,9
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roceBe, MM
Ocajixv 3a Ieprof 420 453,50 33,5 108,0
BereTaluy, MM
[poxykTyBHAas 479 469,50 -9,5 98,0
BJIara, MM
oo o : 167
YA [1)\1 5 K, 1 553,01, 3,5 0,5 116,7
0 -1,2 100
YpOoXXarnHOCTb, 95,98 57,71 -38,2 60,2
Lyra
CTOMMOCTHBIe NT0Ka3aTenu
ITpousBoACTBeHH
ble 3aTpaTsl, ThIC. 68,19 45,50 22,7 66,7
py0./ra
B T. 4. CEMEHa 4,05 3,20 -0,9 79,0
ynobpeHvst 4,87 6,44 1,6 132,2
CroumocCThb
BAJIOBOM 145,58 87,63 -58,0 60,2
TIPOJYKLMH, THIC.
py0./ra
UucThiid [OXOZ, 7739 42,13 -35,3 54,4
ThIC. py0./ra
Pemaﬁif"“oc“” 113,48 92,58 20,9 -
0

Ipumeuanue: cocmaesnexo no [5], [7], [12]

dakTHUeCcKas YpOKalHOCTb 03MMOM MineHULbl copta ['pom B 2018-2019 rr. Oblia HIKe AEHCTBUTETLHO BO3MOXKHOTO
ypoxkas Ha 38,2 1i/ra unu 39,8%, dakTHueckye 3aTpaThl MeHbIIe Ha 22,7 ThIC. py0./Ta, COCTAR/SIOT 66,7% OT MOyUYeHHBIX B
pesyJsibTaTe MOJ,e/IMpOBaHUSI.

ITpou3BoACcTBeHHBIE 3aTpaThl Ha ceMeHa B 2018-2019 rr. cocraBuiu 3,2 Thic. py6./ra wmm 79,0% OT pacueTHOrO ypOBHS,
yto Ha 0,9 Teic. pyb./ra umu 21,0% MeHbllle, ueM TpeOyeTcs [/1sl TOAyUeHUsl JeHCTBUTETbHO BO3MO)KHOM YPOXKalHOCTH T10
MIpPUUKHe HecOOJTFoieHrs] HOPMBI BBICEBA CeMsH.

B pe3synbrare MoZeMpoBaHUs IPOM3BOJCTBEHHBIE 3aTpaThl HA MUHEpasibHbIe y00peHus [yisl TIo/lydeHUs AefiCTBUTE/bHO
BO3MO)KHOM ypoykaliHOCTH cocTaBuiu 4,87 Thic. pyb./ra, uto Ha 1,6 Teic. py0./ra wm 32,2% MeHblile (aKTHUeCKUX 3aTpar.
ViMeeT MeCTO ONTHMH3aLMs pas3Mepa 3aTpaT Ha MUHepasbHble YJOOpeHHs, KOMMUYeCTBO KOTOPBIX [JOJDKHO TOYHO
COOTBETCTBOBAaTh BeWYMHE [eHCTBUTEbHO BO3MOXHOW ypokKaiHOCTH. HepmoctaTok ymoOpeHMid BBI30BET CHIDKEHHe
YPOXKalHOCTH, TpeBbIlleHVe HOPMAaTMBHOM [l03bl HX BHECEHWs IpUBeZleT K YIHeTeHHOMY COCTOSHUIO W CHIDKEHHIO
YPOXKallHOCTH Ce/IbCKOX03HCTBEHHBIX KY/BTYP.

ITosnyyeHne BeNMUMHBI [|HCTBUTENBPHO BO3MOXKHOM YpOXKalHOCTM 03UMOM mieHWLp! copTta ['pom o6ecneunBaeT
yBe/IMYeHHe CTOMMOCTH BaJIOBOM MPOAYKLIMU C OAHOrO rekrapa Ha 58,0 Twic. py6./ra umu 39,8% u uucToro goxona Ha 35,3
ThIC. py6./ra unu 45,6% [2].

3ak/ro4eHue

1. Tlpu cyIiecTByIOIel arpoTeXHHUKe BBIPAIMBAHKs, OCHOBAHHOM Ha yCpeZHEHHBIX OMOJIOTHUeCKUX XapaKTepHCTHKax
KY/IbTYPBl, TOTEHLMA/TBHO BBICOKAsl COPTOBAst yPOKaHOCTh 03UMOM TTIIIEHUL[bI He Peau3yeTcs MOTHOCTHIO.

2. DKOHOMHKO-MaTreMaTh4yecKoe MO/e/TUPOBaHMe TOKa3bIBaeT, YTO TMOYBEHHO-K/IMMaTHuecKHe YCIOBHS arposaHgmadra
(rioz30HE1) ropozia KpacHozapa 1o3BoJIsIOT NOIyYaTh Ypoykau 03UMOM MiteHUI|bl Ha 30-40% Bblllle, ueM IpPY BbIpALBAHUU
6e3 1CI10/1b30BaHUs METOZA IPOrPaMMUPOBaHUs YPOXKaHOCTH.

3. YpoxaitHOCTb, TIPUO/IVDKEHHYIO K [JelCTBUTEIEHO BO3MOXKHOM, 00ecrieuriBaeT MHHOBALMOHHAS! TeXHOJIOTHS, CO3ZaroLIiast
ycnoBusi st GOpMHUpOBaHUs cTebecTost ¢ BBICOKMM Ko3dduieHToM ycBoeHuss ®AP, paspabarbiBaemMasi A1 KOHKPETHOTO
COpTa I10 pe3y/bTaTaM IPOrpaMMHUPOBaHMSI.

4. TIporpaMMHpOBaHHe YyPOXXalHOCTH ONTHMHU3MPYeT MaTepHanbHO-TeXHHUeckoe obecrieueHre TeXHOIOTHYeCKIX
orepalyi Mo yxOfy 3a MOCeBaMM JJis Peaju3aliud MOTEeHLMATbHONH YPO)KaMHOCTH KOHKPETHOTO COPTa, MPUOMMKEHHYIO K
JIeMCTBUTEIEHO BO3MOYKHOM B PeanbHO CK/Ia/IbIBAIOIMUXCS IPUPOAHO-KIMMATHUe CKUX YC/IOBUSIX.

5. YpoxallHOCTb B 3HAUMTENbHOIN CTeleHW 3aBUCUT OT KOJMYeCTBAa BHECEHHBIX MMHepasbHBIX YA0OpeHHuH, KoTopoe
JOJDKHO TOYHO COOTBETCTBOBAaTh Be/IMUMHE [IPOEKTHPYEMOM /iefICTBUTENBHO BO3MOKHOM ypPOXKalHOCTH.

6. B coBpeMeHHBIX YCJOBHUSIX MJISI CeNbCKOXO3SIMICTBEHHBIX OpraHM3alliii U KPeCThHCKUX ((epMepCKHX) XO3sHCTB,
HUMEIOLUX OrpaHUYeHHOe pecypcHOe ofecrieyeHre TeXHOMOTMH BBIpAlljBaHWSI 3€PHOBLIX KyJBTYp U3-3a j1aboro
SKOHOMHUYECKOTO COCTOSIHUSI, TIPOrPaMMHPOBAHHE YpPOXKaeB C/ieyeT pacCMaTpWBaTh Kak OJHO W3 HarpaB/leHud 0Oosee
3¢ (peKTHBHOrO MCIOMb30BaHMSI UMEIOIIIeroCss peCypCHOT0 MOTeHI{HaIa.

6



Journal of Agriculture and Environment = Ne 5 (45) = Mati

BbnaarogapHocTn Acknowledgement
ABTOpBI BRIpaXKatOT 0CO0YI0 6/1aro/japHOCTh K.3.H., foteHTy  The authors express their special gratitude to L. A.
MupoHeHKO JI. A. 3a 0Ka3aHHYIO TIOMOLL[b [TPY TIPOBe/IeHNN Mironenko, Candidate of Economic Sciences, Associate
JIAHHOTO KCCJIeI0BaHUSI. Professor, for her assistance in conducting this research.
KondukT uaTepecon Conflict of Interest
He yka3zaH. None declared.
Penensus Review
Bce craTbu npoxogdr perjeHsupoBanre. Ho perjeHseHT i All articles are peer-reviewed. But the reviewer or the author
aBTOP CTaThY MpeJowIr He MyO/IMKoBaTh perieH3uio K 3o of the article chose not to publish a review of this article in
CTaThe B OTKPBLITOM [IOCTYIIe. PelieH3ust MOXXeT ObITh the public domain. The review can be provided to the
NpeJioCTaB/ieHa KOMITETeHTHBIM OpTraHaM I10 3arpocy. competent authorities upon request.

Cnucok sureparypsbl / References

1. BapcykoBa I. H. DxoHOMMKe-MaTeMaTHUecKass MoZiesib porpaMmupoBanus ypoxxaes / I. H. bapcykosa // Kykypy3a u
copro. — 1993. — Ne 6. — C. 2.

2. bapcykoBa I H. OcHOBHble HampaB/ieHHsl MOBBIIIEHUS] 3KO/0r0-3KOHOMUUeCKOW 3(hGheKTUBHOCTU MHCIO0/Ib30BaHUs
3eMeJ/IbHBIX pecypcoB B arpapHoM npousBogcTse KpacHogapckoro kpas / I. H. bapcykosa, [I. K. [epesener;. — KpacHogap :
Ky6I'AY, 2022. — 128 c.

3. bapcykoBa I. H. TloBwimenve 3¢@deKTHBHOCTH OpomIaeMoro 3emsiefiesvs (Ha MaTepuangax CeTbXO3IpeIpUsSTHA
KpacHogapckoro kpasi) : aBT. AuC. ... KaH[. 5KoHoMHuueckux Hayk : 08.00.05 / bapcykosa I'anvHa HukonaeBHa. — KpacHogap,
1992. — 24 c.

4. Bosnkos C. H. 3emneycrpoiictgo, T. 4 / C. H. BoakoB. — Mockga: Kosoc, 2001. — 696 c.

5. IekaziHbiii MeTeoponoruueckuii Orosietedb. Cranrus M-2 KpacHogap, T. Kpacaogap, 2014-2019 rr. — KpacHogap :
Ky6I'AY. — 150 c.

6. KatomoB M. K. IlporpammMupoBaHHie ypo)KaeB CeJIbCKOXO3iHWCTBeHHbIX KyneTyp / M. K. KaromoB. — Mocksa :
Arponpomusgar, 1989. — 320 c.

7. JloceB A. I1. Arpometeoposorus / A. I1. Jloces, JI. JI. )KypuHa. — Mockga : KonoC, 2003. — 301 c.

8. MaspimeBa E. B. IIporpamMmuypoBaHHe M ypOXKaltHOCTb — 3aJ/I0T afaNTHBHOW HWHTeHcH(pUKauyu 3emiesenusi / E. B.
Manenuea, M. fA. Iluropes, H. B. lonromosioBa // BecTHMK P$i3aHCKOrO TOCyJapCTBEHHOTO arpoTeXHOJIOTMYeCKOro
ynusepcurera uM. I1.A. KocterueBa. — 2021. — T. 13. — Ne 4. — C. 97-103. DOI: 10.36508/RSATU.2021.79.79.012

9. KatomoB M. K. HayuHble OCHOBBI NpOrpaMMHPOBaHUsl YpO)KaeB Ce/IbCKOXO3SIMCTBEHHBIX Ky/bTyp: Hay4Hble TPYZbI
BACXHWJI / M. K. KatomoB. — Mocksa : Konoc, 1978. — 336 c.

10. Kmumos A. A. TIporpaMmupoBaHue ypoxkasi: CyIIHOCTb MeToza / A. A. Kimmos, A. @. VBaHos, I I1. YcreHko. —
Bonrorpag : Tpyze! Bonarorpazgckoro CXH, 1975. — T. 55. — 367 c.

11. Peibankun A. TI. Pe3epBbl MOBBILIEHHS] SKOHOMUYECKOUW 3(PEKTUBHOCTH MPOU3BOACTBA 3€PHA O3WUMBIX KY/IBTYD B
PBIHOYHBIX YC/IOBUSIX (110 Marepranam KpacHogapckoro Kpasi) : IWC. ... KaHZ. 9KoH. Hayk : 08:00:05 : 3amumjena 19.06.1998 /
Pribankun Angpeii [TerpoBuu. — KpacHogap, 1998. — 188 c.

12. Cenbckoe X035HCTBO KpacHO#apCcKoro Kpast : CTaTUCTAYeCKuid coopHuK. — KpacHogap, 2023. — 233 c.

13. Copra u rubpugp! : karanor / ®T'BHY «HII3 um. I1. I1. JlykessHerko». — KpacHogap : OJBU. — 2022. — 152 c.

14. MatunoB W. C. IlpuHUMIBl nporpaMmmupoBaHusi ypoxkaiHoctu / U. C. latunos // BecTHUK c.-x. Hayk. — 1973. —
Ne 3. — C. 8-14.

Cnucok /uTeparypbl Ha aHrymiickoM sa3bike / References in English

1. Barsukova G. N. Ekonomike-matematicheskaja model' programmirovanija urozhaev [Economics-mathematical model
of crop programming] / G. N. Barsukova // Kukuruza i sorgo [Corn and sorghum]. — 1993. — Ne6. — P. 2. [in Russian]

2. Barsukova G. N. Osnovnye napravlenija povyshenija ekologo-ekonomicheskoj effektivnosti ispol'zovanija zemel'nyh
resursov v agrarnom proizvodstve Krasnodarskogo kraja [The main directions for increasing the environmental and economic
efficiency of the use of land resources in agricultural production in the Krasnodar Territory] / G. N. Barsukova, D. K.
Derevenets. — Krasnodar : KubGAU, 2022. — 128 p. [in Russian]

3. Barsukova G. N. Povyshenie jeffektivnosti oroshaemogo zemledelija (na materialah sel'hozpredprijatij Krasnodarskogo
kraja) [Improving the efficiency of irrigated agriculture (based on the materials of agricultural enterprises of the Krasnodar
Territory)] : author. dis. ... Candidate of Economic Sciences : 08.00.05 / Barsukova Galina Nikolaevna. — Krasnodar, 1992. —
24 p. [in Russian]

4. Volkov S. N. Zemleustrojstvo, T. 4 [Land management, vol. 4] / S. N. Volkov. — Moscow : Kolos, 2001. — 696 p. [in
Russian]

5. Dekadnyj meteorologicheskij byulleten' [Ten-day meteorological bulletin]. Station M-2 Krasnodar, Krasnodar, 2014-
2019. — Krasnodar : KubSAU. — 150 [in Russian]

6. Kajumov M. K. Programmirovanie urozhaev sel'skohozjajstvennyh kul'tur [Programming crop yields] / M. K. Kajumov.
— Moscow : Agropromizdat, 1989. — 320 p. [in Russian]

7. Losev A. P. Agrometeorologija [Agrometeorology] / A. P. Losev, L. L. Zhurina. — Moscow : KoloS, 2003. — 301 p. [in
Russian]



Journal of Agriculture and Environment = Ne 5 (45) = Maii

8. Malysheva E. V. Programmirovanie i urozhajnost' — zalog adaptivnoj intensifikatsii zemledelija [Programming and
productivity are the key to adaptive intensification of agriculture] / E. V. Malysheva, 1. Ja. Pigorev, N. V. Dolgopolova //
Bulletin of the Ryazan State Agrotechnological University named after. P.A. Kostycheva. — 2021. — Vol. 13. — Ne 4. — P.
97-103. DOI: 10.36508/RSATU.2021.79.79.012 [in Russian]

9. Kajumov M. K. Nauchnye osnovy programmirovanija urozhaev sel'skohozjajstvennyh kul'tur: nauchnye trudy
VASHNIL [Scientific basis for programming agricultural crop yields: scientific works of VASKhNIL] / M. K. Kajumov. —
Moscow : Kolos, 1978. — 336 p. [in Russian]

10. Klimov A. A. Programmirovanie urozhaja: suschnost' metoda [Harvest programming: essence of the method] / A. A.
Klimov, A. F. Ivanov, G. P. Ustenko. — Volgograd : Trudy Volgogradskogo SHI, 1975. — T. 55. — 367 p. [in Russian]

11. Rybalkin A.P. Rezervy povysheniya ekonomicheskoj effektivnosti proizvodstva zerna ozimyh kul'tur v rynochnyh
usloviyah (po materialam Krasnodarskogo kraya) [Reserves for increasing the economic efficiency of grain production of
winter crops in market conditions (based on materials from the Krasnodar Territory)] : dis. ... candidate of Economic Sciences :
08:00:05 : protected 06/19/1998 / Rybalkin Andrey Petrovich. — Krasnodar, 1998. — 188 p. [in Russian]

12. Sel'skoe hozyajstvo Krasnodarskogo kraya [Agriculture of the Krasnodar Territory] : statistical collection. —
Krasnodar, 2023. — 233 p. [in Russian]

13. Sorta i gibridy : katalog [Varieties and hybrids: catalog] / Federal State Budgetary Institution "NHC named after P. P.
Lukyanenko". — Krasnodar : EDVI. — 2022. — 152 p. [in Russian]

14. Shatilov 1. S. Printsipy programmirovanija urozhajnosti [Principles of yield programming] / I. S. Shatilov // Bulletin
of Agriculture Sciences. — 1973. — Ne 3. — P. 8-14. [in Russian]



	РЕГИОНАЛЬНАЯ И ОТРАСЛЕВАЯ ЭКОНОМИКА / REGIONAL AND SECTORAL ECONOMICS
	ЭКОНОМИКО-МАТЕМАТИЧЕСКОЕ МОДЕЛИРОВАНИЕ УРОЖАЙНОСТИ СЕЛЬСКОХОЗЯЙСТВЕННЫХ КУЛЬТУР
	Деревенец Д.К.1, *, Барсукова Г.Н.2
	ECONOMIC AND MATHEMATICAL MODELLING OF CROP YIELDS
	Derevenets D.K.1, *, Barsukova G.N.2

