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AHHoTaums. B crathe npuBeAeHBI pe3yiabTaThl UCCIIECIOBAHUN BOCIIPOU3BOCTBA
OCHOBHBIX CPEJICTB B HWHTETPUPOBAHHBIX CTPYKTYypax arpornpOMBIIIICHHOTO
komiuiekca (AIIK) Boponexckoit obnactu B 2020-2025 rr. Ilenp paboTel —
OIICHUTH JIMHAMHUKY OOECIIEUEHHOCTU CEJIbCKOXO03IMCTBEHHONW TEXHUKOH, YpPOBEHB
n3Hoca (OHAOB M TOTEHIMAT PECYpCHOM O0a3bl pErruoHa [Jisi OOHOBJICHUS
MaTepHATbHO-TEXHUYECKOW 0a3bl, a Tak)Ke BBIIBUTH (DAKTOPHI, CIECPKUBAOIINAEC
MOJICPHHU3AINIO TTapKa TEXHUKH. MeTO0JIOTHs BKIIFOYACT CTATUCTUYCCKUM aHaJIn3
JnaHHbIX Boponexcrtata, pacd€T KOA()PUIMEHTOB OOHOBIEHUS U BBHIOBITHSA
OCHOBHBIX CPEJICTB, OIIEHKY IMOKa3aTesei obecreueHHocTH TexHukoi Ha 1 000 ra
MalTHU U DHEProoOeCreYeHHOCTH, CPABHUTENBHBIA aHAIU3 CTPYKTYpPHI (POHIOB.
BbIsIBIIEHO COKpallleHHEe MapKa TEXHUKU: TpakTopoB — Ha 320 enunun (mo 14 580
en. k 2025 r.), 3epHoybopounbx komOaiiHoB — Ha 90 ex. (mo 3 710 exn.), cesutok —
Ha 100 en. (mo 5 100 exn.). O6ecneuennoctsy Tpakropamu Ha 1 000 ra mamHu
cHm3miacbe ¢ 82 nmo 7,7 en., komOammamu - ¢ 2,1 mo 1.8 en.,
HHEProoOeCIeueHHOCTh ymana Ha 5 1. c./ra (mo 180 im. c./ra). Jlons TEXHHKHU
ctapuie 10 jeT Beipocia Ha 7,5 mpoleHTHBIX MyHKTOB (10 60,5 %), ko3 duimeHt
n3HOCca — Ha 7,4 MPOLEHTHBIX MyHKTa (110 26,5 %). O0mias cToMMOCTh OCHOBHBIX
dbounoB yBenuumwiach Ha 12,8 % (mo 8 235 muH py0.), mpu 3TOM MpeodIiaiaroT
naccuBHbIe akTUBBI (58—59 % ot obmero o0wséMa). Craennan BeIBOA O aucOanaHce
MEXy BBIOBITHEM W OOHOBIICHHEM TEXHUKH, CHUXaromeM 3¢G(PEeKTUBHOCTD
npou3BoaACTBa. [IpemmokeHpl MEphI: YCUIICHUE TOCIIOICPKKH 3aKYIIOK TEXHHKH,
pa3BUTHE JM3WHTA, CTHUMYJIUPOBAHUE KOOIEPAIMU CEIbXO3MPOU3BOIUTENCH U
ONITUMM3AIUS UCIIOJIb30BAHUS PECYPCOB. DTO MOMOXKET 00ECIEeUUTh YCTONYMBOE
BOCITPOM3BOJICTBO OCHOBHBIX CPEJICTB W YKpPENHUTHh pecypcHyro ©O0a3zy AIIK

Boponexckoii o61acTu.
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Abstract. The article presents the results of research on the reproduction of fixed
assets in the integrated structures of the agro-industrial complex (AIC) of the
Voronezh Region in 2020-2025. The purpose of the work is to assess the dynamics
of the availability of agricultural machinery, the level of depreciation of fixed
assets, and the potential of the region’s resource base for the renewal of the
material and technical base, as well as to identify the factors hindering the
modernization of the machinery fleet. The methodology includes statistical
analysis of data from the Voronezh Regional Statistics Service (Voronezhstat),
calculation of the renewal and disposal rates of fixed assets, assessment of the
indicators of machinery availability per 1 000 hectares of arable land and energy
supply (in horsepower per hectare), and a comparative analysis of the structure of
fixed assets. The study revealed a decrease in the number of machinery: tractors
decreased by 320 units (to 14 580 units by 2025), grain harvesters decreased by 90
units (to 3 710 units), and seeders decreased by 100 units (to 5 100 units). The
availability of tractors per 1 000 hectares of arable land decreased from 8,2 to 7,7
units, the availability of harvesters decreased from 2,1 to 1,8 units, and the energy
supply decreased by 5 horsepower per hectare (to 180 horsepower per hectare).
The share of machinery older than 10 years increased by 7,5 percentage points (to
60,5 %), and the depreciation rate increased by 7,4 percentage points (to 26,5 %).
The total value of fixed assets increased by 12,8 % (to 8 235 million rubles), with a
predominance of non-productive assets (58-59 % of the total). The study
concluded that there is an imbalance between the disposal and renewal of
machinery, which reduces the efficiency of production. The authors propose
measures to address this issue, including increased government support for
machinery purchases, the development of leasing, stimulating cooperation among
agricultural producers, and the optimization of resource utilization. These measures
will help ensure the sustainable reproduction of fixed assets and strengthen the
resource base of the AIC of the VVoronezh Region.

KaroueBble cJjoBa: BOCIIPOHU3BOJACTBO OCHOBHBIX CPCACTB, HHTCITPHUPOBAHHLIC

ctpyktypbl AIIK, pecypcHas 6a3za, 00eCleUeHHOCTh TEXHUKOM, U3HOC (HOHJIOB,
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OOHOBJICHHE TMapKa TEXHUKH, JHEProo0eCleuYeHHOCTh, CEIhCKOXO035HCTBEHHAS
TeXHHKa, moaepHu3anus AIIK

Keywords: reproduction of fixed assets, integrated structures of the agro-industrial
complex (AIC), resource base, equipment availability, depreciation of fixed assets,
renewal of the machinery fleet, energy supply, agricultural machinery,

modernization of the agro-industrial complex

BBenenue.  OO0ecCneYEeHHOCTh  CEIIbCKOXO3SMCTBEHHBIX  MPEANPHUATUN
OCHOBHBIMU CPEACTBAMHU — KJIIOYEBOM (DaKTOp pPa3BUTHUSA arpapHOro CEKTopa M
MOBBIIIEHUS €r0 KOHKypeHTocnocoOHocTu. B BopoHexckoil 00s1acTu, 0OJHOM H3
Belyuux arpapHbsix peruoHoB Poccum, B 2020-2025 rTr. CloXunack
HEO/IHO3HAYHAsI CUTyallusl ¢ BOCIIPOU3BOICTBOM MAaTEpUATIbHO-TEXHUYECKON Oa3bl.

Lenp ucciieioBaHUSI — OLIEHUTh COCTOSIHUE U TEHICHIUMU BOCIPOM3BOJICTBA
MatepuanbHo-TexHuueckoit 6a3pl AIIK Boponexckoit obmactu B 2020-2025 rr.:
MpOaHAIN3UPOBATh AUHAMUKY TapKa TEXHUKU, CTPYKTYPY OCHOBHBIX CPEICTB U
noKasaTesid ux JBWKeHus (koddduimeHTsl oOHOBIEHUS, BbIObITHS, U3HOCA). Ha
OCHOBE JaHHBIX BopoHexcTara BBISBIEHBI KJIIOYEBBIE MPOOJIEMBI (COKpaIleHHe
mapkKa, BBICOKHMI H3HOC, IUCOATaHC MEXIY IOCTYIUICHUEM W BBIOBITHEM) U
HaMEUEHbl HAIPaBJICHHUS MOJIEPHU3ALIMUA — OT YCWICHHUS TOCHOIAEPXKKU MO
ONTHUMM3ALMU UCIOJIb30BaHUSI pecypcoB. Pe3ynbrarbl MOryT Je€d4b B OCHOBY
IICJIEBBIX IPOTrPaMM TEXHHUUECKOM MoiepHU3anuu pernoHansHoro ATTK [1,2].

Pesyabrarel u o0cy:kaeHue. OOECNEYEHHOCTh CEIbLCKOXO3SIMCTBEHHBIX
npeanpuatuid  BopoHexckoil 00JacTH  OCHOBHBIMU  CPEJICTBAMHM  HAIPSAMYIO
3aBUCUT OT HAJIWYMSl TEXHUKH, YTO MOATBEpkAaroT naHHblie 3a 2020-2025 rr. 3a
ATOT MEPUOJ YMCIECHHOCTh KIIIOUEBBIX BHUJIOB MAIlMH COKPATUIIOCH: KOJUYECTBO
TpakTOpoB yMeHblmwioch Ha 320emuuun; uw k2025 rogy cocTaBWIIo
14 580 enunuil, 3epHOYOOpOUHBIX KOMOaitHOB — Ha 90 equnut (1o 3 710 enunuir),
cesmok — Ha 100 enunun (mo 5 100 enuHUMI), a TUIYrOB M KYJIBTUBATOPOB — HA

50 equHun o kaxaomy Buny (Puc.1).
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OTH W3MEHEHHUS HEMOCPEICTBEHHO CKAa3aluCh Ha 00ECMEYEHHOCTH XO3SIMCTB
TEXHHUKOM: MOKa3aTrenab o0ecrnedeHHOCTH TpakTopaMu Ha 1 000 ra mamrHu CHU3HICS
¢ 8,2 no 7,7 enuHun, 3epHOYyOOpOUHBIMU KomOaiiHamMu — ¢ 2,1 mo 1,8 equHwuil.
Kpome Ttoro, HabmomaeTcs CHUKEHUE YHEProOOCCICYCHHOCTH — OHA yraja Ha

5 1. c./rau nocruria yposas 180 1. c./ra (Ta6im.1).

16000
14000 -
12000 1 B TpaKTOpEI
1000 B 3epHOYOOpOYHBIE KOMOAHHBI
8000 -
6000 - KopmoyOGopouHbie KOMOaiHbI
4000 1 B CBekJI0yOOpOYHEIC KOMOAWHEI 1
2000 - CBEKJIONOTPY3UHKH

0 -

2020r. 2021r. 2022r. 2023r. 2024r. 2025r.

Pucynok 1. /luHaMiKa KOJINYECTBA CeIbCKOX03SHCTBEHHOH TEXHUKH 10
roaam (2020-2025rr.)

Figure 1. Dynamics of the number of agricultural machinery by year (2020-
2025)

OOBEMBI TOCTYIICHUST CEJIbCKOXO3SIMCTBEHHOW TEeXHUKHM B BopoHexkckoit
00JIaCTH ©KEroTHO CHUKAIOTCS: 3aKYIKH TPAKTOPOB COKPATHIIUCH Ha 50 eauHUIl
(¢ 570 no 520 en./rox), 3epHOYOOPOUYHBIX KOMOAHOB — Ha 32 eauHuIbl (¢ 262 10
230 en./rox), KOPMOYOOPOUHBIX KOMOaitHOB — Ha 5 exaunwuil (¢ 22 no 17 ex./ron).
Temmbl BBIOBITHS TEXHHKH TOXKE CHWXKAIOTCSA, HO TIO-TIPSKHEMY IPEBBIIIAIOT

TEeMIIbl OOHOBJICHHS, M3-3a Yero OOIWH MapK MAalldH IMOCTEIICHHO COKpaIaceTCs

[3.4].
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Tabmuma 1. Haawume,

00eCre4YeHHOCTh H ABUKCHHUE OCHOBHBIX BHI0B

CeJIbCKOXO03SIMCTBEHHO TEeXHUKH B NpeaANnpusTUIX BOpOHe)KCKOﬁ o0J1acTH

(2020-2025 rr.)

Table 1. Availability, supply, and movement of the main types of agricultural

machinery in enterprises of the Voronezh Region (2020-2025)

[Toka3zarenp OTtkioHeHue
2020T. | 2021 1. | 202271. | 2023 1. | 2024 1. | 2025 T. 2025/2020 11

Hanu4yne TexHukH Ha
HAYAJI0 T/, e.:
TpakTopsl 14900 | 14850 | 14780 | 14720 | 14650 | 14 580 -320
3epHoybopounbie komOaiaer | 3800 | 3790 | 3770 | 3750 | 3730 | 3710 -90
Kopmoybopossie 437 | 440 | 442 | 445 | 448 | 450 13
KOMOAIHBI
CBekoy0opoyHbIe
KOMOAWHbI 1 405 408 410 412 415 418 13
CBEKJIOMIOTPY3YHKU
Cesutkn 5200 | 5180 | 5160 | 5140 | 5120 | 5100 -100
[Inyru 3500 | 3490 | 3480 | 3470 | 3460 | 3450 -50
KysabTuBaTophI 4100 | 4090 | 4080 | 4070 | 4060 | 4050 -50
IHocTyniieHue TeXHUKH 32
roj, €.
TpaxTops! 570 560 550 540 530 520 -50
3epHOYOOPOYHBIE KOMOAHBI 262 255 248 240 235 230 -32
KopmoyGopouniie 22 21 20 19 18 17 5
KOMOQHBI
[Ipoyee obopymoBanue
(cesutku, TUTYTH, 2000 | 1980 | 1950 | 1920 | 1890 | 1860 -140
KYJbTHBATOPHI H T.]1.)
Bbi0bITHE TEXHHKH 32 T0],
el.
TpaxTops! 620 610 600 590 580 570 -50
3epHoyOOpOUHbIe KOMOAHEI 272 265 258 250 245 240 -32
Kopmoyboposie 19 18 17 16 15 14 5
KOMOAHBI
IIpoyee obopymoBaHue 2020 | 2000 | 1970 | 1940 | 1910 | 1880 -140
O6ecneyeHHOCTHb HA
1 000 ra mamuu:
Tpakropamu, €. 8,2 8,1 8,0 79 7,8 7,7 -0,5
Kombaitnavn 21 | 20 | 20 | 19 | 19 | 18 03
3epHOYOOPOYHBIMHU, €]1.
JHEPro0OeCHeueHHOCTS, 185 | 184 | 183 | 182 | 181 | 180 5
n.c./ra
Jloast TeXHUKH cTapiue 53,0 | 545 | 560 | 575 | 590 | 605 7,5 ..

10 ner, %

HcTOYHKK: COCTaBICHO aBTOPOM C HCIOJIb30BaHUEM TaHHBIX BopoHexkcrara [14]

3a miecTh JeT A0 TexHUku crtapuie 10 neT BeIpocia Ha 7,5 MPOUEHTHBIX

nyHkra u jgocturia 60,5

%,

10

YTO VYKa3blBAET HA HAPACTAIOIIMM H3HOC
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MaTepUaIbHO-TEXHUYECKON 0a3bl. OTO MOXET CHU3UTh 3((HEKTUBHOCTH
CENIbXO3MPON3BOICTBA, 3aTAHYTh CPOKH IMOJIEBBIX PabOT M yXYyALIUTh KaueCTBO
ypoKasi.

BoisiBneHHbIE  TEHACHLUMH  MOAYEPKUBAIOT  HEOOXOJUMOCTh  aKTHBHEE
OOHOBJISITh MapK CEJIbXO3TEXHUKM — B TOM YHCIE 3a CYET TOCHOIJAEPIKKH,
CTUMYJIUPOBAHMS 3aKyIIOK COBPEMEHHOIN OTE€UEeCTBEHHON TEXHUKH M ONTHUMU3ALUU
UCIIONIb30BAaHUSl HMMEIOIIUXCS PEecypcoB. B TpOTMBHOM cilydyae CHIKEHHE
00ECIIEYeHHOCTH TEXHUKOW CTaHEeT CAEPKUBAIOUIMM  (AaKTOPOM  Pa3BUTHUS

arpapHoro cekropa Boponexckoii obiactu [4,5].

Ta6numa 2. CocTaB M CTPYKTYPa OCHOBHBIX CPEACTB CeJIbCKOXO0351iiCTBEHHBIX
npeanpustuii Bopone:xkckou odJsiacru, 2020-2025 rr., B MJIH. pyo.
Table 2. Composition and structure of fixed assets of agricultural enterprises

in the Voronezh Region, 2020-2025, in million rubles

OTtknoHEHNE
Tokazarers 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 202520201
MUIH. %
pyo.
3paus, COOpYKCHUS, 1200 | 1250 | 1300 | 1350 | 1400 | 1450 | 250 | 208
nepeaToyHble YCTPOHCTBA
Mamussl 1 000pyioBaHue 800 | 820 | 840 | 860 | 880 900 100 12,5
Ipor3BoACTBEHHEII 50 | 55 | 60 | 65 | 70 | 75 25 50,0
XO3sICTBEHHbBI HHBEHTAPb
TpaHcropTHBIE cpecTBa 600 | 620 | 640 | 660 | 680 700 100 16,7
Pabouwii CKOT 30 32 34 36 38 40 10 33,3
[TpoIyKTHBHBIN CKOT 200 | 220 | 240 | 260 | 280 300 100 50,0
MHoroJieTHIHE HACAKICHUS 200 210 220 230 240 250 50 25,0
3eMenbpHbIC YYaCTKU 5000 | 5100 | 5200 | 5300 | 5400 | 5500 500 10,0
Jpyrue BUABI OCHOBHBIX CPEJCTB 100 | 110 | 120 | 130 | 140 150 50 50,0
HUTOT'O 7300 | 7487 | 7674 | 7861 | 8048 | 8235 935 12,8
W3 HUX aKTUBHBIE 3000 | 3080 | 3160 | 3240 | 3320 | 3400 400 13,3
IaCCHUBHBIC 4300 | 4407 | 4514 | 4621 | 4728 | 4835 535 12,4
HCcTOYHKK: COCTaBICHO aBTOPOM C HCHOJIb30BaHUEM JaHHBIX Boponexcrara [15,17]
I/ICCHGI[OBaHI/Ie coCTaBa u CTPYKTYPBI OCHOBHBIX CpCaACTB

CEILCKOXO3SIMCTBEHHBIX Tpeanpustuii Boponexxckoit obmactu 3a 2020-2025 rr.
nokasbiBaeT 3PGEKTUBHBIN POCT WX o0mIei crommoctu: K 2025 roay mokasareib

noctur 8 235 miH. py0., yBenmuuuBIIMCh Ha 935 muH. py6. (12,8 %). D10

11
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CBUJICTENICTBYET O HApallMBaHUM MaTEpUAIbHO-TEXHUYECKOW 0aszbl arpapHOro

cekropa peruona (Taoi.2).

Tpyrme st 2020 T.
OCHOBHEIX CPEJICTB 31aHus, COOPYKCHH,
1% repeaToyHbIe
_\ YCTpOWCTBA
15%

MarvHb! 1
obopymoBanue
10%

TIpou3BoACTBEHHBIIH
M XO35HCTBEHHBIN

TpancnopTHbie HHBEHTaph

cpencrsa 1%

7% Pabouwnii ckot

3eMenbHbIE YUacTKU
61%

IIpogyKkTuBHEIH CKOT 0%
3%
MHoroneTnue
HAaCaX/ICHUS
2%

2025 .
Jlpyrue BUIbI OCHOBHBIX 3manust, COOpYKEHUs,
CpEICTB nepeIaToYHbIe
2% ycTpoiicTBa

15%

Maiuussl u
obopyznoBanue
10%

IIpon3BoaCTBEHHBI U
XO3sICTBEHHBII

UHBEHTaph
3eMeIbHbIE YYaCTKU

59% TpancnopTHble cpeacTBa 1%

7%

Pabouwnii ckoT
0%

MHoroneTHue TIpoayKTHBHBII
HACaXKICHHU CKOT
3% 3%

PI/ICYHOK 2. CpaBHeHne cocTaBa OCHOBHBIX CpPEACTB CeJIbLCKOXO0351HCTBEHHBIX
npeanpusaTuii Boponexckoii odaacru, 2020 r. u 2025 r., B %
Figure 2. Comparison of the composition of fixed assets of agricultural

enterprises in the VVoronezh Region, 2020 and 2025, in %

Hambonee 3ameTHO  BBIpOCIAa  CTOMMOCTH  NPOWM3BOJICTBEHHOTO U
xo3sicTBeHHOTO0 WHBEHTaps (50 %, unmu 25 MiH. py0.) U TMPOIYKTUBHOTO CKOTa
(50 %, wmmm 100 muH. py0.), YTO OTpa)kaeT MOJCPHU3ALMIO IMPOU3BOJACTBA U
pa3BHUTHE XKUBOTHOBOACTBA. CTOMMOCTh MHOTOJIETHHX HACAKIICHUHN yBEINYNIACH
Ha 25% (50 muH. py0.), 3emenbHbIX ydacTkoB — Ha 10% (500 mutH. py0.).

YMepeHHbII TpUpOCT MoKazanu 3aaHus W coopyxenus (20,8 %, wnm
12
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250 mnH. py0.), wmamuHbl U obopyaoBanue (12,5%, wmm 100 muH. pyO.),
TpaHcnopTHeie cpeactBa (16,7 %, wmm 100 miH. py6.). Hammenpmmii poct
3adukcupoBan no padboyemy ckoty (33,3 %, unu 10 MiH. py0.) — 3TO CBSI3aHO C
POCTOM MEXaHHU3aIUH CEeNbX03padoT.

B cTpyKkType OCHOBHBIX CpPEACTB IMPeo01aialoT MacCUBHbIE aKTUBBI (3aHus,
COOPY’KEHHUS, 3eMJIM) — HX Joysi coctaBiger 58-59 % ot obmero oobéma. 3a
MIEPUOJT UX CTOMMOCTh BhIpocia Ha 535 miH. py0. (12,4 %), a aKTUBHBIX aKTHBOB
(TexHuka, oOOpyAOBaHHE, TpaHCHOPT, cKoT) — Ha 400 muH. pyo. (13,3 %).
Onepexxaromuii  pOCT aKTUBHBIX aKTUBOB  YKa3blBa€T HA  IIOBBHIIICHHE
MIPOM3BOJCTBEHHOTO MOTeHIHaNa U 3(G(GEKTUBHOCTH arpapHOro MPOU3BOJCTBA

(Puc.2).

Ta6JII/IHa 3. Iloxa3arTeJu COCTOSIHUA W ABMKCHUHA OCHOBHBLIX CpPeaCTB B
CeJIbCKOXO03SIIiCTBEHHBbIX npeanpusitusix Boponexckoi ob6aactu, 2020-2025
IT.

Table 3. Indicators of the state and movement of fixed assets in agricultural

enterprises of the Voronezh Region, 2020-2025

H3menenne
ITokazaTenn 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 3a mepuon
)

Hannume oCHOBHBIX CpCACTB HA Ha4YaJlo

6500 | 6800 | 7100 | 7400 | 7700 | 8 000 1500
rojia, MJH. pyo.

HOCTYHI/IJ'IO OCHOBHBIX CpCICTB 34 I'0J,

450 | 500 | 550 | 600 | 650 | 700 250
MJIH. pYO.

BBIOBUIO OCHOBHBIX CPEJICTB 3a O/,

150 | 200 | 250 | 300 | 350 | 400 250
MJIH. pyO.

Hanmume ocCHOBHBIX CpCACTB Ha KOHEI]

6800 | 7100|7400 | 7700|8000 | 8300 1500
rojia, MJIH. pyo.

Koaddunment obHoBnenus, % 6,6 7,0 7,4 7,8 8,1 8,4 1,8 ..
Koadduuuent BoiObITHSA, Y0 2,3 2,9 3,5 4,1 4,5 5,0 2,7 ..
Koadunument npupocra, % 4,6 4,4 4,2 4,1 39 38 | -0,8mm

Cy'MMa Ha4YHCIICHHOM aMOpTHU3aluu 3a

325 | 340 | 355 | 370 385 | 400 75
r0JI, MJTH. pyO.

OcTaTo4yHas CTOMMOCTH OCHOBHBIX

5200 | 5400 | 5600 | 5800 | 6000 | 6 200 1000
CPEJICTB Ha KOHEIl IoJia, MJIH. pyo.

Koad¢unument usnoca Ha k. ., % 19,1 | 206 | 22,0 | 234 | 25,0 | 26,5 7,4 .

Koadduuuent roqnoct Ha K. T., % 80,9 | 79,4 | 780 | 76,6 | 750 | 735 | -7 4nm

VIcTOYHUK: COCTABIICHO aBTOPOM C MCIIONB30BaHUEM JIaHHBIX Boponexcrara [14,15]

13
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Pucynox 3. TenaeHninun usMmeHenusi Ko3pPpuuneHTOB IBHKEHUSI OCHOBHBIX
cpeacts 3a 2020-202S rr.

Figure 3. Trends in the movement coefficients of fixed assets for 2020-2025

CTOUMOCTh OCHOBHBIX CPEICTB B CEIbCKOXO3SMCTBEHHBIX MPEANPUITHIX
Boponexckoit o6iactu pocia: K KOHIy nepuoja oHa aocturia 8§ 300 muH. pyo.,
yBenuuuBIKch Ha 1 500 muH. py6. (¢ 6 800 muH. py0.). Temnsl mocTyrmieHus
aKTUBOB €KET0JIHO MPEBBIIAIHA BHIOBITHE — KOA(PGUIIMEHT OOHOBIICHUS BBHIPOC HA
1,8 mporienTHOTO NyHKTa (€ 6,6 10 8,4 %) (Tabn.3).

Bmecte ¢ TeM COCTOSIHUE OCHOBHBIX CPEICTB MOCTENEHHO YXYIIIAEeTCS:
Kod(hpuIMeHT n3HOCa yBEMMUUIICSA Ha 7,4 IPOLIEHTHOTO MyHKTa U AoCTUT 26,5 %,
a koddduiumeHtT rogHoctu cHuzmiIcs a0 73,5 %. HecMoTpss Ha pocT BBIOBITHS
akTUBOB (K0A(h(dUIIMEHT BBIOBITUS BBIPOC HA 2,7 TMPOIEHTHOTO ITyHKTA),
OCTaTo4yHasi CTOMMOCTh yBenuuujack Ha 1 000 muH. pyd. — 3TO TOBOPUT O
COXpPaHEHUM 3HAYUTEIHLHOTO 00bEMa pabOTOCTIOCOOHBIX CPEJCTB MPOU3BOJCTRBA.
[Tpu 3TOoM KO3 PuUIMEeHT TpupocTa cHU3WICA Ha 0,8 MPOLIEHTHOTO MYHKTA: TEMIIbI

BBIOBITHSA PAcTyT ObicTpee TeMnoB oOHOBIeHUs (Puc.3).

14
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Tabnuia 4, Cocrosinue U ABUKEHUE OCHOBHBIX CpeacTB
CeJIbCKOXO03SIIICTBEeHHBIX NpeaAnpusaTuii BopoHnexckoii o61acTu
Table 4. Condition and movement of fixed assets of agricultural enterprises in

the Voronezh Region

Koaddumuent nznoca Koaddunuent oonosnenus | KoaddummeHT BHIObITHS
TOJIBI TOJTBI TOJIBI
Bung! cpencrs
o —i N ™ < Lo o —i N ™ < Lo o — N ™ <t Lo
N AN AN N AN (o] N AN N AN AN AN N N N N N N
o|lo|lo|lo|lo|loco|lo|lo|lo|lo|lo|lo|lo|lo|lolo|lolo
N N N N N N N N N N N N N N N N N N
3naHus,
COOpYKEHMA M | (X | R | 2| R | N |8y ||l |®o|N|d| |lofo|r~|o
IIEPENATOYHEIE | & | ™ | ™ | ™ | ™ [ & <t | S| w|w|w| |« — | | |~
yCTpOMCTBa
Marmnbt 1 el B S O BN st S B BB B B W R B I N B R R R T
obopymoBanme | & [ ¥ | || T [F | (N |@|@ || S| 0|0 | NN
Tpancropripte | = | 2| @ | ip | 2| | on|old|~ | |o|o| | (o
cpeicTBa IS Y|IR|F |9 |~|~N|d|0 || || 0o N
IIpouzBoactse
HHBIH 1 N i B S Mt S B o S VI N N N O B B Y B T PR I )
XO3IUCTBEHHBI | @ | | | ® | N | N [ |W|W]|]© ]| © |~ | N | N A |
1 UHBEHTAph
lponykruerbl | €| @ R | S @ = |o|R2 2| 4 |alo|~lo|n
U CKOT N ||| 8N ||| © ol g | o Mmoo |om|m
Muoronetiue | =1 S| o | 22| S0 || |0 ™| |w || 0|l
HACAXICHUS SIQINIQIF|I Q|| JF|F|F|w|w|F| |||
Hpyrue Buas
il B BT B O S O S = U e N B BV BN TS B =T B =N B e R R
OCHOBHBIX IR IFNI Y| F|v|v|o|o | N|lad|a| |||
CpezcTB
OcHoBHBIE
R TS| o |22 |w|d|S|o|m|o|lo o |~ |0 | |on
CpeacTBa % % ™ g g Ml o |lo|lo|l N N|lo|la || |||
BCETO

VICTOYHMK: COCTABJIEHO aBTOPOM C HCIIOJIb30BAHMEM JaHHBIX Boponexcrara [15,16]
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3a wucciaegyemblii MNEpUOJl B  CEIbCKOXO3SAMCTBEHHBIX MPEANPUSITHUAX
Boponexckoil 007acTH 3aMETHO YJIYYIIUJIOCh COCTOSIHUE OCHOBHBIX CPEJIICTB:
K03 PUIIMEHT M3HOCAa MO OTpaciu CHU3WiICA Ha 4,1 IPOLEHTHOTrO MyHKTa — C
39,1% no 35,0%. OcCOOEHHO OIIYTUMO COKpAaTWJICS HM3HOC IO MalluHaAM |
obopynoBanuto (¢ 45,6 % no 40,5 %) u TpancnoptHeM cpeacTBaM (¢ 48,7 % 1o
42,1 %), uTO cBsI3aHO C OOHOBJICHHEM TEXHUKH. MUHUMAaNIbHBIN U3HOC K 2025 roay
3a()MKCUPOBAH MO MPOAYKTUBHOMY CKOTY (22,7 %) U MHOTOJICTHUM HACAXKJICHUSIM
(26,6 %) — 3TO OTpakaeT OCOOEHHOCTH MX IKCILTyaTaI|H.

Koadduiment oOHOBIEHUS 3a TOT K€ MEPUOA BBIPOC Ha 2,5 IPOLEHTHOIO
nyHkTa (¢ 6,1 % 10 8,6 %), 4TO TOBOPUT O BHICOKOW MHBECTUIIMOHHOW aKTUBHOCTHU
B AIIK peruona. Haubosnee 3amMmeTHO OOHOBHIICS MAapK NPOAYKTUBHOTO CKOTa (pOCT
c 8,1 % no 11,1 %) u mamun ¢ obopyaoanuem (¢ 7,3 % mo 10,8 %) — BO MHOTOM
Onarosapsi roCIo IeP)KKe U BHEIPCHUIO HOBBIX TeXHOJIoTHi [6,7].

OaHOBpEMEHHO COKpaTuiica KOAd((UIIMEHT BBHIOBITUSA: B CPEIHEM IO OTPACIU
oH yMmenbmmicsa Ha 0,5 mponentHoro myHkta (¢ 2,8 % mo 2,3 %). MuaumaisHOe
BBIOBITHE OTMEUYEHO Jig 37aHuid u  coopyxkenuin (1,6 % B 2025 romy) u
MHorosieTHUX HacaxuaeHuit (1,0 %), a cHwkeHHe ToKazaTedas MO MalluHaM U
obopynoBanuto (¢ 3,5 % 1o 2,5 %) yka3pIBaeT Ha IMOBBIIICHUE MX HAAEKHOCTH U
YIIYYIIIEHHE YCIOBHI dKCIUTyaTallUu.

O6OpaTtHass CBsi3b  MEXKAY H3HOCOM M OOHOBJIGHHEM TOATBEPKIACT
3¢ (HEKTUBHOCTH MHBECTUIIMOHHOM MOJUTHKU: TJI€ AaKTUBHEE OOHOBIISIIOTCS] aKTUBHI,
TaM CHIKaetcs u3Hoc. [Ipu »Tom ObIcTpee BCEro MOAEPHUZUPYIOTCS KaTErOpHH,
BIIMSAIONIME Ha MPOU3BOJUTEIBHOCTh (TEXHHKA, CKOT), a OOHOBJICHUE
UHOPACTPYKTYPHBIX aKTHBOB UAET YMEPEHHEE, HO CTAOMIIBHO.

B utore 3a mectunernuii nepuoj B AIIK Boponexckoii 001acT cl10Kuaach
4y€TKass TEHJEHIUA K OOHOBJICHHIO (HOHAOB. YIIyUIIEHHE COCTOSHUS OCHOBHBIX
CPEICTB M  pPOCT  TEMIOB  BBOJAA  HOBBIX  aKTUBOB  MOBBIMIAIOT
KOHKYPEHTOCIIOCOOHOCTh OTPACiy M CO3[Ial0T OCHOBY JUIsl JajJbHEWIIEro pocTta

() PEKTUBHOCTH CEITLCKOXO3SHCTBEHHOTO ITPOU3BO/ICTBRA.
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Tabmuma 5. /IluHaMuHKa  COCTOSIHMSI BOCHPOM3BOJACTBA TEXHHMKH B
CeJIbCKOX0351CTBEHHBIX npeanpuaTusax BOpOHe)KCKOﬁ odJgacTu
Table 5. Dynamics of the state of equipment reproduction in agricultural

enterprises of the Voronezh Region

OTKIIL.
[Tokazarenu 2020 2021 2022 2023 2024 2025 | 2025/2020
IT.
TpakTopa, mT.
Ha magaio roga 14900 14850 | 14780 | 14720 | 14650 | 14580 -320
Ha xoner rona 14850 14780 | 14720 | 14650 | 14580 | 14510 -340
[Toctynuio 3a rox 570 560 550 540 530 520 -50
B 1. 4. HOBEIX 350 340 330 320 310 300 -50
BrI0BLIO 33 TOI 620 610 600 590 580 570 -50
W3 Hux crnrcano 380 370 360 350 340 330 -50
Koa¢pdunment sBoga 0,038 0,037 | 0,037 | 0,036 | 0,036 | 0,035 -0,003
Koa¢pdunmeHt BuiObITHS 0,042 0,041 0,040 | 0,040 0,039 0,039 -0,003
Koaddunment npupocra -0,004 | -0,003 | -0,003 | -0,004 | -0,003 | -0,004 -
CeslJIKHM ¥ II0CEeBHBIE KOMILIEKCHI, IIIT.
Ha mauaio roga 5200 5180 | 5160 | 5140 | 5120 | 5100 -100
Ha xoner; roga 5180 5160 | 5140 | 5120 | 5100 | 5080 -120
IMoctynuio 3a rox 333 330 325 320 315 310 -23
B 1. 4. HOBBEIX 200 195 190 185 180 175 -25
BrI0BLIO 33 TOI 340 335 330 325 320 315 -25
W3 Hux crucano 170 165 160 155 150 145 -25
Koa¢pdunment sBoga 0,064 0,064 | 0,063 | 0,062 | 0,062 | 0,061 -0,003
Koa¢pumment BeiObITHS 0,065 0,065 0,064 | 0,063 0,063 0,062 -0,003
Koadunment npupocra -0,002 -0,002 | -0,002 | -0,002 | -0,002 | -0,002 -
3epHOyOOpoUHbIE KOMOAIHBI, IIT.
Ha mauaio roga 3 800 3790 | 3770 | 3750 | 3730 | 3710 -90
Ha xoner; roga 3790 3770 | 3750 | 3730 | 3710 | 3690 -110
ITocTynmmno 3a rox 262 255 248 240 235 230 -32
B T. 4. HOBBIX 150 145 140 135 130 125 -25
BEIOBLIIO 3a 1O 272 265 258 250 245 240 -32
W3 Hux crucaHo 130 125 120 115 110 105 -25
Koadunment BBoga 0,069 0,067 0,066 | 0,064 0,063 0,062 -0,007
Koaddunment BeiObITHS 0,071 0,070 0,068 | 0,067 0,066 0,065 -0,006
Koadunment npupocra -0,003 -0,003 | -0,003 | -0,003 | -0,003 | -0,003 -
CBekJ10y0opoYHbIe KOMOAITHBI, IIT.

Ha mauaio roga 405 408 410 412 415 418 +13
Ha xoner roga 408 410 412 415 418 421 +16
ITocTynuno 3a rox 10 9 8 9 8 7 -3
B T. 4. HOBBIX 6 6 5 6 5 4 -2
BrI0BLIO 32 TO, 7 7 7 6 5 4 -3
W3 Hux crimcano 4 4 3 3 3 2 -2
Koadpunment BBoga 0,025 0,022 0,020 | 0,022 0,020 0,017 -0,008
Koa¢punment BuiObITHS 0,017 0,017 0,017 0,014 | 0,012 | 0,010 -0,007
Koaddunuent npupocra 0,007 0,005 | 0,002 | 0,007 | 0,007 | 0,007 -

Hctounuk: cocTaBneHo ABTOPOM C UCIIOJIb30BAHUEM HAaHHBIX BOpOHe)KCTaTa
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JlaHHble  TaOMUIBI S5  TOKa3bIBAlOT HEOAHO3HAYHYIO CHUTyallUl0 ¢
BOCITPOU3BOJICTBOM CEJIbCKOXO3MCTBEHHOW TEXHUKH B BopoHexkckoil oOnacTu:
MOJIOKUTENIbHAST ~ IMHAMHMKA HAOJIOMAeTCs TOJNBKO MO  CBEKJIOYOOPOUHBIM
KoMOaliHaM, TOT/1a Kak M0 OCTAJIbHBIM KaTErOpHUsSM MapK COKpAIaeTcs, a TeMITbI
OOHOBJICHUS] CHUKAIOTCS.

Tak, mapk CBEKJIOYOOpPOUHBIX KOMOAWHOB IMOCTENEHHO PAacTET: Ha Hayayo
rojaa oH yBenunuuiicst Ha 13 equnun (c 405 no 418), Ha koHer rojia — Ha 16 equHUI
(c 408 nmo 421), npu 3ToM KO3(PGUIMEHT MPUPOCTA OCTAETCS MOJOKUTEIBHBIM
(0,002-0,007). Do cBsA3aHO C Pa3BUTHEM CaxapHOW MPOMBIIUICHHOCTH B PETHOHE.

B TO ke Bpemsi KOJIMYECTBO TPAKTOPOB 3a MEPUOJ COKpaTuioch Ha 320
eauHuIl Ha Havaso roaa (¢ 14 900 no 14 580) u Ha 340 enuHuIl HA KOHEIl Toja (C
14 850 mo 14 510). ITapk cessiok yMensinwics Ha 100 eauHUIl Ha Havajao roja u
Ha 120 exuHMII HA KOHEIl rojia, a 3epHOYOOpOUHBIX KoMOaitHOB — Ha 90 u 110
CAUHUI] COOTBETCTBEHHO. Ko03(p(UIHMEHTH BBIOBITHUS 1O O3TUM KaTETOPHUSIM
MPEBBIIAIOT KOA()PUIIMEHTH BBO/A, UTO MPUBOJUT K OTPUILIATEIILHOMY MPUPOCTY
TexHuku [8,9].

TeMnbl OOHOBJIEHUS CHWXXAIOTCS MO BCEM BHUJAM TEXHUKHU: KOIPDUIIMEHT
BBOJIa MAJAET, a JI0Js HOBBIX MAIMH B MOCTYIUICHHSX coKpamaerca. Hampumep,
[0 TPAKTOpaM JI0Jis1 HOBBIX MamuH cHu3miack ¢ 61,4 % B 2020 rogy no 57,7 % B
2025-Mm, o cesutkam — ¢ 60,1 10 56,5 %, Mo 3epHOYOOpPOUYHBIM KOMOaiHaM — ¢ 57,3
10 54,3 %.

Kputndeckuii M3HOC TEXHUKHU CEPhE3HO OTPAHUUYMBAECT PAa3BUTHUE arpapHOro
cektopa: cBbime 85 % TpakTopoB, 58 % 3epHoyOopouHbix u 41 %
KOPMOYOOpOUHBIX KOMOAWHOB JKCIulyaTupytoTcsi ©Ooznee 10 ner. YpoBeHb
¢buznyeckoro u3zHoca gocturaet 70 %, MopanbHOro — mpeBbimaeT 90 %. D10
BEJIET K DKOHOMHUYECKUM MOTEPSIM: U3-3a YCTAPEBIIEH TEXHUKHU PAcXO]] TOTUIMBA Ha
25-30 % BbIIIE HOPMBI, CPOKH TTOCEBHON M yOOPOUHON KaMIaHWil 3aTSATUBAIOTCS
Ha 10—14 nneit, uto obopauuBaeTcs moTepsimMu 10 15 % yposkasi 3epHOBBIX.

Ha oOHOBieHME mapka BIUSIOT HECKOJBKO (DaKTOPOB: BBICOKAs CTOMMOCTH

COBPEMEHHOW TEXHUKH, JAePUUUT KBaIU(PUUHUPOBAHHBIX MEXaHU3ATOPOB,
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WHOPACTPYKTYpHBIE OTpaHWUYCHHS W OTCYyTCTBME B Poccum mpomsBojcTBa
OTIICTBHBIX BUJIOB CIIEITUATN3UPOBAHHON TEXHUKH.

BMmecte ¢ TeM ecTh ¥ IO3UTHBHBIC IPUMEPHI: B TaMOOBCKOM 001acTu 3a CUET
cyocumuii oOHOBUIM 15 % TpakTOpHOTO Tapka 3a TpH roaa, a B BopoHexckoit
00J1acTH OTHETIBHBIC XO3SIMCTBA YCIEITHO UCTIONB3YIOT JIM3UHT C TOCTIONIEPIKKON U
pa3BHBAIOT CepBUCHYIO HHPpacTpykTypy [10,11].

[Ipeogonenne kpuszuca TpeOyeT CHUCTEMHOTO TMOJAXOJA:  COYCTAHHS
TOCIIOJIIEPIKKH, pa3BHUTHUSA OTEUYECTBEHHOTO CENbX03MAIIMHOCTPOCHHUS,
MOJAepHU3AIMH HHOPACTPYKTYPHI U TOATOTOBKHU KaJIpPOB. DTO IMO3BOJUT 3aMEIJIUTh
COKpAIIICHWE TIapKa TEXHUKH, CHHU3UTh SKOHOMHUYECKHE IIOTEPH W YKPCIHTH

IIpOaAOBOJbCTBCHHYIO 0e3011acHOCTh PCTHUOHA.

Tabnuna 6. Ilunamuka GpoHa00TIAYUM, AMOPTU3ALEOTAAYM U PEHTA0EIBHOCTH
OCHOBHBIX (JOH/IOB B CEJIbCKOXO03SIICTBEHHBIX NpeAnpuaTHAX BopoHexckon
ob0siactu B 2020-2025 rr.

Table 6. Dynamics of capital productivity, depreciation productivity, and
profitability of fixed assets in agricultural enterprises of the Voronezh Region
in 2020-2025

IToxazarenu OTK1.
2020 2021 2022 | 2023 | 2024 | 2025 2025 ot
2020 T
donooT/Ma49a, pYO. 0,78 0,81 0,79 0,92 | 1,10 0,98 0,20
AMopTu3zaieorgaya, pyo. 7,50 8,10 7,60 9,40 | 11,80 | 2,45 -5,05
PerntabensHOCTE OD, pyod. 0,04 0,06 0,03 0,21 | 0,30 0,17 0,13

VICTOYHMK: COCTaBJIEHO aBTOPOM Ha OCHOBE JaHHBIX Boponexcrara [14,15]

WccnenoBanus TOKa3ald, 4YTO B CEIBCKOXO3SHWCTBEHHBIX MPEANPUATHIX
Boponexckoit o6mactu HabmomaeTcss oOmas TEHJEHIHs pocTa (OHI0O0TAAuH,
XOTS MOKa3aTeu mo rojgaM koaedmores. B 2020 rony ona cocrasmnsina 0,78 pyo0., K
2024 romy Beipocna 10 1,10 py6. (poct Ha 41 %), Ho B 2025 roay cHU3MIACH A0
0,98 py6. (Tab1.6).

CHmxenne B 2025 roay cBsi3aHO ¢ MacIITaOHBIM OOHOBJICHHMEM TEXHHUKHU B

2024-2025 rr.: cenbXO3MPEANpPUATHS AKTUBHO 3aKyINajld HHEProHaCHIIEHHBIE
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TPAKTOPHl M KOMOAMHBI, M3-32 YETO BHIPOCIA CTOUMOCTh OCHOBHBIX (DOHIIOB — 3TO
BPEMEHHO CHU3MIO 3PGEKTUBHOCTH X UCTIOIH30BAHUS.

AMoOpTH3alie0TAaua, OTpaXKaroIlas HHTEHCUBHOCTh IKCILTyaTallud OCHOBHBIX
cpencts, 10 2024 roga ycroiuuBo pocia — ¢ 7,50 go 11,80 py6. Ognako B 2025
rojly mokasaTesib pe3ko yman 10 2,45 py0.: 4acTh aMOPTU3AIMOHHBIX OTYMCIICHUN
HalpaBWiIM Ha (PUHAHCUPOBAHME HOBBIX WHBECTUIIMOHHBIX MPOEKTOB, a HE Ha
TEKyLIEe POU3BOJICTBO.

PentabenpbHOCTH OCHOBHBIX (hOHIOB Takke Bbipocia: ¢ 0,04 py06. B 2020 roxy
10 0,30 py6. B 2024-m (B 7,5 pa3), Ho B 2025-m cauzunack o0 0,17 py06. [Tpuunna
— POCT 3aTpar Ha OOCIyKMBaHUE OOHOBJIEHHOIO Mapka TEXHUKU U YBEIUYCHUE
aMOPTHU3AIIMOHHBIX OTYUCIICHUM.

HNAII® Boponexckoil o0lacTh MOKa3aJld YCTOWYMBBIM POCT: CTOMMOCTH
TOBApHOM MNpoAyKuuu yBenuuuiach Ha 1589 %, a cpemHeromoBasi CTOMMOCTH
OCHOBHBIX cpeJIcTB — Ha 227 % (Tab6:n.7).

VY nenbubiii Bec MAII® B mpoM3BOACTBE CENBbXO3MPOAYKIIMH BBIPOC, OCOOCHHO
3aMETHO — B CerMeHTax caxapHoiu cBEKIIBI (10 90,5 %, 4,5 n.1.) u Mmonoka (10 58,9
%, 15,4 n.n.). Ilpu cokpaiieHuu TMJOMAAN ceabxo3yroauid (-29 Tteic. ra) u
YUCJICHHOCTU paOOTHHUKOB (-442 uen.) nons MAIID B obmem oO6bEéMe TOBapHOU
CeNBbXO3NMpOoAyKIMK yBenuuuiaack Ha 10 m.m. (mo 67,7 %), 4TO MOATBEPKIAET UX
pacTymiyo poiib u 3ppekTuBHOCTH B peruoHaibHoM ATIK.

Pa3BuTue arpapHoro cektopa o0yiacTu HAET MO3UTHBHO, OJHAKO Tpedyer
0oJiee B3BELICHHOTO pachpeaesieHus: HHBeCTUIMH. ONTUMANIbHBIA OalaHC MEXITY
00BbEMOM BJIOKEHUM U UX OTJaueld JEMOHCTPUPYIOT MPEANPUITHS CO CPEIHUMH
WHBECTULIMSIMHU. [[JI1 yCTOWMYMBOTO pa3BUTHSA BAXXHO TMOJJICPKUBATH Mallble U
CpelnHue X035MCTBA, CTUMYJIUPOBATH KOOTIEepaIuio MEXITY
CEJIbXO3MPOU3BOIUTEISIMU U (DOKYCHPOBAThCS HAa TPOEKTaxX C  OBICTPOM
OKYyIaeMOCThI0 — Hampumep, B chepe Menmopaluu, XpaHeHUS U TMepepaboTKH

MPOIYKIIUU.
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Tabmuma 7. JIlMHAMHKa OCHOBHBIX IOKa3aTejaeil aesareabHocTHn HAIID

Bopone:kckoil 00j1acTH M HX YAeJbLHOTO0 Beca B CeJIbCKOX03SMCTBEHHOM

MPOU3BO/JCTBE PErMoHa

Table 7. Dynamics of the main indicators of the IAPF activities in the

Voronezh Region and their share in the region's agricultural production

Nsmene Temn
v
Tokazatenu 2020t | 20211, | 2022 | 2023 1. | 2024 . | 2025, | €32 | pocta, %
nepuon | (2025 x
(+-) | 2020)
Croumocts T0BAPHOI | 1q 505 | 16986 | 20812 | 32079 | 33150 | 42777 | 26252 | 2589
MPOAYKIIMN MIIH. pyO0.
Cpenunerononast
CTOMMOCTb OCHOBHBIX | 13481 | 14924 | 17124 | 28081 | 36 704 | 44071 | 30590 327
CPEJICTB MIJIH. pYO.
ITnomane
CENbCKOXO3giicTBeHHbIX | 1311 1340 1138 1319 1312 1282 -29 97,8
YrOJuil ThIC. Ta
?a“"ma’l" MAIIHHCTBIC. 1 9 104 | 1138 | 1012 | 1167 | 1158 | 1147 43 103,9
Cpenunerononast
4UCIEHHOCTD 23166 | 21121 | 18825 | 23774 | 23812 | 22724 | -442 98,1
pabOTHHUKOB Yell.
[oroioBse KpYMHOTO | 34 395 | 39 846 | 28704 | 41712 | 48335 | 43878 | 13553 | 1447
poraroro CKoTa roJ.
B T. 4. KOPOB T'OIL. 12156 | 15938 | 11482 | 16685 | 19334 | 17551 | 5395 | 1444
OOnEM npoH3BoACTBa 133 139 127 | 201 | 232 | 258 125 194
MOJIOKA TBIC. T
O06BEM TIPOU3BO/ICTBA
Msica (B XKUBOM Bece) 71 94 116 150 170 193 122 2718
TBIC. T
OOLEM NIPOSBOACTBA | 4 ggr | 440 | 1215 | 1392 | 1677 | 1955 | 370 123,3
3epHAa THIC. T
O06BEM TIPOU3BO/ICTBA
caxapHOU CBEKJIBI THIC. 1496 | 1017 | 3326 | 3194 | 2775 | 2396 900 160,2
T
OOLEM MpOH3BOACTBA 262 | 171 | 336 | 313 | 369 | 311 49 118,7

IMOJCOJTHCYHHUKA TBIC. T

Vnensnbiii Bec UAIID B ceabCKOX035ICTBEHHOM NPOU3BOACTBE, %o
CrommocTs TOBAPHOR | 577 | 576 | 566 | 629 | 664 | 677 |100mm| -
NPOAYKIIHAN
CpenuneronoBast
CTOHMOCTE OCHOBHBIX 482 | 491 | 503 | 548 | 582 | 615 |133mn -
HpOI/ISBOZICTBeHHBIX
¢dhoHII0B
CpenuneronoBas
YHUCIEHHOCTH 38,5 39,2 40,1 42,7 443 45,8 7,3 .11 -
pabOTHHUKOB
Cpeareronosoe 624 | 631 | 642 | 668 | 685 | 702 | 78mm -
MOT0JIOBBE KOPOB
ITnomans 45,3 46,1 47,2 49,8 51,4 53,6 8,3 1m.1I. -
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CEIbCKOXO03AMCTBEHHBIX

yroauit

IInomane namHu 44 8 45,6 46,7 49,2 50,8 52,4 7,6 n.1. -
3epHoO 72,4 73,1 74,2 75,8 76,5 78 +5,6 .1 -
CaxapHas cBEKIa 86 85,7 87,3 88,1 89,2 90,5 45 1. -
IToaconHeyHuk 50,8 51,2 52,1 53,4 54,7 55,9 51 m.mo. -
Moitoko 43,5 44,4 40,1 55,4 58 58,9 | 1541 -
Msico 75,5 78,3 78,9 82 79,8 88,5 | 13,0m.n -

HcToyHMK: paccuMTaHO IO JaHHBIM TOJIOBOM OTYETHOCTH MPEANPHUATHH W MH(OpMALUH JernapTaMeHTa arpapHou
nonuTuKE Boponexckoit obnactu [15, 16].

BeiBoabl. M3yueHne pa3BuTHs arpapHoro cekrtopa BopoHexckoil obiactu B
2020-2025 rr. NEMOHCTPUPYET HEOJHO3HAYHYIO KApTHUHY: C OJHOW CTOPOHBI,
OTMEYAIOTCS MO3UTHBHBbIE CABUTM B 3(P(PEKTUBHOCTH TMPOU3BOACTBA U
HapalluBaHUU CTOMMOCTH OCHOBHBIX CPEJICTB, C APYIOi — BBISIBISIIOTCSA CEPbE3HBIC
po0JIeMBbI, CAEPKUBAIOLIUE MOJEPHU3ALINIO OTPACIIH.

OO01asi cTOMMOCTh OCHOBHBIX CpEJCTB 3a Iepuoi Bbipocia Ha 12,8 %,
nocturHyB 8 235 MuH. pyO0. OcoOeHHO 3aMEeTHO YBEJIWYUIIACh CTOUMOCTD
npoaykTuBHOro ckora (50 %), MHoroseTHHMX HacaxiaeHuid (25 %) wu
npou3BoJicTBeHHOTO MHBEHTaps (50 %). Ynenvubiit Bec MAIID B npous3BoACTBE
CEJIbXO3MPOAYKIIMU TaK)Ke BBIPOC: JI0JII B BBIMYCKE CaxapHON CBEKJIBI AOCTHUIIIA
90,5 % (poct Ha 4,5 m.m.), mosoka — 58,9 % (poct Ha 15,4 1m.11.), a B o0I1IeM
o0béMe ToBapHOU mpoaykuuu — 67,7 % (poct Ha 10 m.m.). Habnrogaercs poct
donnootnauu — ¢ 0,78 py6. B 2020 r. 1o 1,10 py6. B 2024 1., a peHTaOEIBHOCTh
OCHOBHBIX (DOHJIOB YBEIMYMIIACH B 7,5 pa3 3a MepUoOA.

Bmecte ¢ TeM cOCTOSSHME MAaTepUaIbHO-TEXHUYECKON ©0a3bl BbI3BIBAET
cepbE3HbIe omnaceHus. llapk CeIbCKOXO3SMCTBEHHOW TEXHUKU COKPAIlAeTCA:
KOJIMYECTBO TPAKTOPOB YMEHbIIWIOCH Ha 320 enuHul], 3epHOYOOPOUYHBIX
koMOaiiHoB — Ha 90 enunuui, cesmtok — Ha 100 exunun. [ons mamuu crapiie 10
aetr gocturia 60,5 % — sro Ha 7,5 m.m. Oojblle, 4eM B Hayaje NepUoja.
KoadduimenT n3noca 0CHOBHBIX CpeACTB BbIpoc 110 26,5 % (+7,4 m.11.), npu 3TOM
ypoBeHb (pu3myeckoro u3Hoca TexHWku pocturaet 70 %, a MOpambHOTO —

npessimaet 90 %.
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CHumkeHHe TEeMIIOB OOHOBJEHHS TEXHUKH YCYTyOJIsieT CHUTYyaluio:
K03 GUIIMEHT BBOJA MaJaeT MO BCEM KaTerOpusM, a JOJsS HOBBIX MAIlMH B
MOCTYIUICHUSIX CHHXKAETCS — HAIPUMEp, 10 TPAKTOpaM IokKazareinpb ynai ¢ 61,4 no
57,7 %. Ilo OONBUIMHCTBY BUIOB TEXHUKHU BBHIOBIBAHME MPOHCXOAUT OBICTpEE
OOHOBJIEHUS, YTO BEAET K IOCTENEHHOMY COKpallleHHio mnapka. HckimrodyeHue
COCTABJISIET JIMIIIb CETMEHT CBEKIOYOOPOUYHBIX KOMOAMHOB: MX MapK BBIpOC Ha 13-
16 enunun 6marogaps pa3BUTUIO CaXapHOU MPOMBIIIJICHHOCTH B PETHOHE.

DKOHOMUYECKHE MOCIEACTBUAS U3HOCA OLYTUMBI: U3-3a YCTAPEBIIEH TEXHUKHU
pacxoji TOIUIMBA MpeBbiliaeT HopMy Ha 25-30 %, CpoKU MOCEBHOM U yOOPOUHOM
KaMIlaHuW 3aTaruBaroTca Ha 10-14 gHeil, a moTepu yposkasi 36pHOBBIX JTIOCTUTAIOT
15 %. Cpeau kio4eBBIX (AKTOPOB, CAECPKHUBAIOUIMX OOHOBIIEHUE IapKa, —
BBICOKAasi CTOUMOCTb COBPEMEHHOW TeXHUKH (1eHa TpakTtopa «Kuposen K-744P»
npeBbimaet 12 muH. py06.), nedunmr kpanuduIMpoBaHHbIX MeXxaHu3aTopoB (10 30
% B OTHENbHBIX pailloHax), HUHPPACTPYKTYpHbIC OTPAHUYECHHUS] U OTCYTCTBHE
OTEUYECTBEHHOI'O MTPOU3BOCTBA OT/IEIBHBIX BUJIOB CIIEHUATIM3UPOBAHHON TEXHUKH.

B 10 ke BpeMs OTHeNIbHbIE YCIIEIIHbBIE TPAKTUKY MOKA3bIBAIOT MOTEHIUAI JJIs1
pocta. braronaps cyocunusam B TamO0BcKoil o0xacTu 3a Tpu roga oOHoBuiu 15 %
TpakTopHoro mapka. B BopoHexckoit 0071acTH JU3MHTOBBIE CXEMBI C
rocriognepxkor (Hanpumep, B OOO «Arpodupma ,lIloGena“y) mo3Bonuau
MOBBICUTh MPOU3BOJUTEIBHOCTh YOOPOUHBIX paboT. Pa3BUTHE CETH CEpBUCHBIX
HeHTpoB B CeMUIYKCKOM paiiOHE CHU3MWJIO BpeMs mpoctos TexHuku Ha 40 %, a
MHBECTULIMM B HMHTEHCUBHBIE caJbl B PaMOHCKOM paiioHe obecnedymsivi pocT
ypoxxaiHocTh Ha 60 % 3a TATH JIET.

Jlis mpeoosieHusl BBISBICHHBIX MPOOJEM U 00eCTeYeHHs JIOJTOCPOYHOTO
pa3BUTHSL  arpapHOTO  CEKTopa HEOoOXOJMMO KOMIUIEKCHO TMOAXOIUTh K
MOJICpHU3AIIMN  MaTepHaIbHO-TEXHUYEeCKOoW  0a3pl.  BakHo  HapamuBath
rOCYJIapCTBEHHYIO TMOAJIEPKKY 3aKyIMOK COBPEMEHHOW TEXHHMKH, OCOOEHHO st
MajbIX XO3SMCTB, pa3BUBaTh OTEUYECTBEHHOE CEJIbXO3MAUIMHOCTPOECHUE U
JIOKaJIU30BaTh MPOU3BOACTBO CIEHHAIM3UPOBAHHON TEXHUKU. CTUMYJIHpPOBaHHE

KooIcpaliuu CeJ'IBXOSHpOI/I?)BOJII/ITeHeI\/'I IMOMOXCT OITUMU3HUPOBATL 3aTpaTthbl, a
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WHBECTUIIMH B MHPPACTPYKTYpYy OOCITYKUBAaHUS U PEMOHTa — COKPATHTh BpeMs
npoctos obopynoBanusa. He MeHee 3HauMMa MOJATOTOBKA KBaTU(HUIIMPOBAHHBIX
KaJIpoB JUIsi pabOThl C BBICOKOTEXHOJOTUYHOM TEXHUKOM U MPUOpPUTE3AHs
IPOEKTOB C OBICTPOl OKYNAaeMOCTbIO, TAaKMX KaK MEIHOpanus, XpaHEHUE U
nepepaboTKka NOpOoAyKIuu. Peanuzanus 3STUX Mep TMO3BOJUT  3aMEIJIUTh
COKpallECHUE IMapKa TEXHUKU, CHU3UTh 3KOHOMHUYECKHE IOTEPU M3-3a U3HOCA U
YKPENUTh MPOJOBOJILCTBEHHYIO 0€30MaCHOCTh PErHOHA.
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MEp3JIOTHAsE JYrOBO-YEPHO3EMHAsl COJIOHIIEBATO-COJIOHYAKOBasA. Peakiusi cpesbl
mienounasi, pH Bomueii - 7,8-8,6; comepkaHue Tymyca B BEpPXHEM TOPH30HTE
3,14%. Hopma BbiceBa KO3JIATHMKA BOCTOYHOI'O B YUCTOM BHUJE Ha 3€JICHYIO0 MaccCy
1,5 — 2,0 mina./ra mpu mmpuHe Mexaypsauid 15-30 cm. CeMeHa KO3ISATHUKA
nepea  IMOCEBOB  CKapU(UUUPOBAIM, HHOKYJISIUIO  CEMSH  KO3JIATHHKA
ouornpenaparoM Puzotopdun npoBoaniu BpydHyIo B JieHb oceBa. MuHepaibHbIe
ynooperuss BHocwnch B A03¢ (NPK)g kr/ra m.B., (NPK)gy kr/ra m. B. u 6e3
BHECCHHUS MUHEpaJbHBIX yaoOpenuil. [lomuB mpoBoawics ¢ Hopmoi 100-150
M>/ra IPU CHIKEHNH TIPOAYKTHBHO Biary Hivke 60% B maxoTHOM cioe. ITonesbie
paboThl MPOBOJUIIUCH COTJIACHO PEKOMEHJAIMU CUCTEMbl BEIEHHUS CEIhCKOTO
xo3siictBa B PC(S), 2021 r., metoauyeckoit mocooun BHUU xopmos, 1995 r.
JlaGopatopHble HCCIeI0BaHUS BBINOIHSIUCH C HCIOJIB30BaHUEM OO0OpPYIOBaHUS
Ananuzarop MK Spectra Star 2200 na 6aze LIKII ®UIl AHI[ CO PAH. Ilo
JAHHBIM TpeX JIET HUCCIEHOBAaHUS YPOXKANHOCTh 3€JIEHOM MacChl KO3JISITHUKA
cocraBmia 3,0-3,6 1/ra, HaOMOAACTCS BBICOKAS MUTATEIHLHOCTh C KOHIICHTpAITUEi
oOMenHoM sHepruu §,88-9,25 MJx/kr cyxoro BemiectBa. Ob6ecnedyeHHOCTh | K.e.
MepEeBaAPUMbIM TTPOTEMHOM cOCTaBisieT 10 233,9 — 245,1r. OceHpto y pacTeHUH B
MOA3EMHOM  YacTH  cTeOsie  3aKkiajubIBaduch  3-4  3UMYIONIME  MOYKH,
dbopmupoBaauch 10 15 KOPHEBBIX OTHPHICKOB. BecHOW BO300HOBIIEHHUE pacTCHUI
HaOJII0/1alTMCh B KOHIIE Masl.

Takum 00pa3oM, KO3JIATHHKAa BOCTOYHOTO, Kak 0oJiee MOpPO30CTONKOM
KYJbTYpbl TOATACKHOW 30HBI CHOMpPHU BMOJIHE BO3MOXHO BO3JC/IBIBAHUE B
LlentpanbHou AxyTun.

Abstract. The article presents data on the productivity of a new perennial crop,
eastern galega, in the conditions of the Middle Taiga subzone of Yakutia.
Experimental research was conducted on an irrigated plot within the Lena River
agricultural landscape. The soil of the experimental plot is frozen meadow-
chernozem solonetzic-solonchak. The soil reaction is alkaline, with a pH (water) of
7.8-8.6; humus content in the upper horizon is 3.14%. The seeding rate for pure

stands of eastern galega for green mass was 1.5-2.0 million seeds/ha with a row
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spacing of 15-30 cm. Galega seeds were scarified before sowing, and manual
inoculation with the Rhizotorfin biopreparation was performed on the day of
sowing. Mineral fertilizers were applied at rates of (NPK)60 kg/ha a.i., (NPK)90
kg/ha a.i., and without mineral fertilizer application. Irrigation was carried out at a
rate of 100-150 m3/ha when productive moisture in the arable layer fell below
60%. Field work was conducted according to the recommendations of the
Agricultural Management System in the Republic of Sakha (Yakutia), 2021, and
the methodological manuals of the All-Russian Fodder Research Institute, 1995.
Laboratory analyses were performed using an IR Analyzer Spectra Star 2200 at the
Shared Use Center of the Federal Research Center YSC SB RAS. According to
three years of research data, the green mass yield of galega ranged from 3.0-3.6
t/ha, showing high nutritional value with a metabolizable energy concentration of
8.88-9.25 MJ/kg of dry matter. The supply of digestible protein per 1 feed unit
reached 233.9 — 245.1g. In autumn, plants formed 3-4 overwintering buds on the
underground parts of stems and developed up to 15 root suckers. Plant regrowth in
spring was observed in late May.

Thus, the cultivation of eastern galega, as a more frost-resistant crop of the
sub-taiga zone of Siberia, is quite feasible in Central Yakutia.
KiarueBble cj10Ba: MHOTOJETHSSI KOPMOBasl KyJbTypa, HM3MEHSIOIIMNA KIMMAT
CEBEpA, KO3JSATHUK BOCTOYHBIM, YPOKAMHOCTH 3E€JEHOM MAacChl, XWMHYECKUU
COCTaB, TMPOTEHH, KIyOCHHKOBBIE OaKTEepUH, MHUTATEIbHOCTh, PU30TOPGUH,
HHOKYJISAIHA
Keywords: perennial forage crop, changing northern climate, eastern galega, green
mass Yyield, chemical composition, protein, rhizobia, nutritional value, Rhizotorfin,
inoculation

BBenenue

Baxneiimeld 3amadeil Hamero rocynapctBa  sIBIseTcs  oOecrieueHue

POJIOBOJIbCTBEHHOM Oe3omacHocTu Poccun. ObGecnieyeHuss HaceNeHHs] CTpPaHbI

Ka4CCTBCHHBIMH IIPOAYKTAMH IIUTAHUA U CEJIbCKOXO03SIMCTBEHHBIM ChIPbCM
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OTEYECTBEHHOT'O IPOU3BOJCTBA B JIOCTAaTOYHOM 00beMe ObUI0 U OCTaercs
BakHekeln 3anadeid AITK [1].

JIOKTpHHA TIPOIOBOIBCTBEHHON 0e30macHOCTH Poccu’ MpexycMaTpHBaeT
oOecrieueHrne HaCeNeHHUs CTpaHbl MOJOKOM H©  MSICOM  OTEYECTBEHHOTO
npou3BojcTBa cooTBeTCTBEHHO Ha 90 u 85 %, uyTo moTpedyeT yiydileHus u
cTabuin3alyu KOpMOBOM 0a3bl Ha OCHOBE COAJaHCHUPOBAHHOIO palOHA TIO0
MPOTEUHY B KOPMax JJisl >)KUBOTHBIX.

B 3anagHoit Cubupu B CTPYyKType MOCEBOB KOPMOBBIX MHOTOJIETHHE TPABbI
Ha mamHe 3aHuMaroT okojido 40%. [2]. MHoroyieTHHE TpaBbl YHHUBEPCAJIbHBIC
HMCTOYHUKH JICIIEBOT0 M KAaYE€CTBEHHOTO CHIPhSl JJISI MPUTOTOBJICHUS KOPMOB, a
KpOME TOTO, OHU TMO3BOJISIOT pemaTh MpobdiieMy BOCIPOU3BOJACTBA ILIOIOPOIUS
MOYB - TMPU MUHEpPATH3AIMN KOPHEBOH Macchl 0000BbIX B mouBe ocTtaercs 60-90
Kr/ra a3zota arMochepHOro mnpoucxoxjaeHus, yto coorBerctByer 200-370 kr
ammuadHo ceautpsl [3]. IlepBocTeneHHOE€ BHUMAaHUE CIEAYET YIEIUTh
MHOTOJICTHUM TpaBaM, T.K. B HAacCTOAIEEe BpPeMs pPalOHMPOBAHHBIE COpPTAa BCEX
OIHOJIETHUX WM MHOTOJIETHUX TpaB, COCTABISIFOT OCHOBY KOPMOIIPOM3BOJCTBA.
BBegenne HMX B TPOM3BOJACTBO TMO3BOJUT HauOOJIE€ IMOJHO UCIOJIb30BaTh
MOYBEHHO-KJIIMMAaTUYECKUI TMOTEHIMAl 30Hbl BO3JIETIBIBAHUS W  MPABUIBHO
OpraHMU30BaTh CUCTEMY BEAECHUS XO03siCcTBA [4].

OCHOBHBIMM HMCTOYHMKAMH TIPOU3BOJICTBA KOPMOB B SIKYTHM SIBIISIFOTCS
€CTEeCTBEHHBIC CEHOKOCHI M macTouIa, odecrneunBaromue 80 - 85% Bcex KOPMOB.
B IlenTpanpHoil SIKyTun myronacTOMILIHbBIE Yyroabs 3aHuMaroT 90% mniomany,
rje cocpenoToueHo 6osee 70% KpymHOro poraToro CKoTa u JIomaaci.

YPpOxKaltHOCTh TPUPOAHBIX KOPMOBBIX YTOAUN B HACTOSIIEE BPEMS HE MOXKET
00ecCreyuTh MOJHOCThI0O MOTPEOHOCTH KUBOTHOBOJACTBA, KOTOpas o0O0yclOBIEHa
MPUPOJIHO- KIMMATHYECKUMH YCIOBUSIMU — KOPOTKHUH BEreTallMOHHBIA TEPUO,
XOJIOJIHBIC MEpP3JIOTHHIE TIOYBBI, BEYHAs MEp3/I0Ta a Takke B OOJbIIeH Mepe
3aBUCHUT OT BJIAro00ECIIEYeHHOCTH BereTallMOHHBIX NepruoioB. B ycnosusix Cesepa
ApKO BBIPAXKEH Je(UIUT pPACTUTEIBHOrO Oejdka B 3UMHUX palldoHaX

CEJIbCKOXO3SIMCTBEHHBIX KMBOTHBIX. II0CEBBI MHOTIOJETHHX KOPMOBEIX KYJIBTYP
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HE3HAUUTEIbHBIC, 00JIee PacIPOCTPaHEHHOW MHOTOJIETHEH KYJIbTYpOHl B pPErHOHE
ABJISIETCS MECTHBIN COPT JIFOLIEPHBI, BOCTPEOOBAaHBI HOBBIE COPTa U BUJIbI OOOOBBIX
KYJBTYp U MHOTOJIETHUX TPaB.

B cBsA3M ¢ 3TUM HamMu BIEPBBIE B YCIOBHSIX CEBEPHOTO 3EMIICAEIHS MU3YUYEH
BO3MO>KHOCTh BO3JIEJIBIBAHUSI MHOTOJIETHEW KYJIBTYPhl KO3JIATHHUKA BOCTOYHOTO.
(T"anera Bocrounas, Galega orientalis Lam.) — ienHoe KOpMOBOE pacTEHHE.

[lenecooOpa3HOCTh M IIEHHOCTh KO3ISITHUKA BOCTOYHOTO B MOJTACKHON 30HE
3anagnoit CuOupu omnpenensercss HE TOJBKO €ro BBICOKOW U CTaOMIIbHOM
MNPOAYKTUBHOCTHIO W XOpOLIEH MUTATENIbHOCTBIO, HO U  TOBBIIICHHON
3UMOCTOMKOCTBIO, OBICTPBIM (POPMHUPOBAHUEM YKOCHOW MAacChl paHHEW BECHOM,
YTO TO3BOJISIET YCIEIIHO HMCIOJIb30BaTh €r0 B CHCTEME 3€JICHOIO U CBIPHEBOIO
KOHBelepa [5].

B mocneanue roapl, B CBS3M C TOTEIUICHUEM KJIMMaTa B PECIyOJIMKe
BOCTpeOOBaHbl M Hayald IIMPOKO HCIOIb30BAThCS HOBBIE CBETOJIIOOUBBIE U
TEIUIONIOOMBBIE ~ KOPMOBBIE  KYJBTYpbl  JJi1  TPOU3BOJICTBA  COYHBIX
BBICOKOOENIKOBBIX KOpMOB. [lepe3rMoBKa HOBBIX COPTOB MHOTOJETHHX TpaB B
CYpPOBBIX YCJIOBHSIX PErMOHA B MPOILLIbIE F0Jla HE MOJyvyanach, OHH BhIMEpP3aJU B
IIEPBBIN TOJI IEPE3UMOBKHU.

B ycnoBusx mortemsieHus KiumaTa BO300HOBHWIIM PEKOTHOCIIUPOBOYHBIC
onbIThl  (2020r.) U MOPOJOJKUIIN U3y4eHHUE BO3JIENIBIBAHUS HauOoJiee
3UMOCTONKON MHOTOJIETHEH 0000BOM KYJIBTYpPbI KO3JSATHUKA BOCTOYHOTO.

KimmaTtnyeckue ycnoBus B CpemHETaeKHOM MOJA30HBI SKyTUM OTJIMYAIOTCS
PE3KOM KOHTUHEHTAJIBHOCTBIO, JIETOM KapKo 0 +3OOC, 3UMOU XOJIOJHO IO -
50°C., ocankos Bemagaer 200-250 MM B TOJI, CyMMa aKTHBHBIX TEMIIEPATYP BBIIIE
10°C sa BETeTAlIMOHHBIA TIEPUOJ JIOCTUTAET 1400-1600°C [6], spkoe coHILE,
0e300mauHoe He0O, MJIMHHBIM CBETOBOM JICHH 3a BETCTAIIMOHHBIA ITEPHUOT
06eCeunBalOT HHTEHCHBHOCTD CONHEUHOH pajguanun 6omee 1000 MDx/m® [7].

CrnocoOHOCTh K aKTHUBHOMY BET€TaTUBHOMY pPa3MHOXEHUIO 3a CUeT
3UMYIOIIUX W KOPHEBBIX OTIPBICKOB, SIBIIAETCS IIEHHOW OHMOJOTHYECKOMN

0COOCHHOCTBIO KO3JISITHMKA,  KOTOpas CHOCOOCTBYET TyCTOMY TPaBOCTOIO.
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Ko3narHuk BOCTOYHBIA ~ 0OJagaeT BBICOKOM KOPMOBOM aJanTHBHOCTBIO K
KOHKPETHBIM MOYBEHHO-KJIUMATUYECKUM YCIOBUSIM.

eab uccjeq0BaHUUA - U3YUYUTh BO3/CIBIBAHUE HOBOM KOPMOBOM KYJIBTYPHI
KO3JISITHUKA BOCTOYHOTO B yCJIOBUSX CpeiHETae:)KHOU MOA30HbI Ky THH.

Metoauka ucciaenoBaHuii. [loneBbie ONBITHI MPOBOAUIUCH HA OPOIIAEMOM
ydacTke arpodupmbl «Hemrorio» Ha BTOpoi HaamomeHHOW Teppace p. JleHa,
KoTopast otHocutcsi B [Ipunenckom arpomanamadre CpemHeTae:KHON IMOA30HBI
SxyTun.

[ToyBa OMBITHOTO y4yacTKa MEP3JOTHAsI JIyTOBO-UYEPHO3EMHAsl COJIOHIIEBATO-
cosloH4aKoBas. Peakumsi cpeasl mienounas, pH Bomsbeii - 7,8-8,6; comepxanue
rymyca B BepxHeMm ropusonte 3,14% [8]. Hopma BeiceBa KO3ISTHUKA BOCTOYHOTO
B YMCTOM BHJIE Ha 3eJieHyto maccy 1,5 — 2,0 MiiH./ra ipu mupuHe MexXaypsaaui 15-
30 cm. CemeHa KO3MSTHUKA TEpe]l MOCEBOB CKapU(UIIUPOBAIH, UHOKYJISIIUIO
CEeMsIH KO3JISITHHKA OuorpernapatoM PuzotopduH mnpoBoAWIM BPYyYHYIO B JICHb
noceBa. MunepanbHbie yoopenus BHOCHIUCH B 03¢ (NPK)go kr/ra a.8., (NPK)gg
Kr/ra 1. B. U 0€3 BHECEHUsS MUHEpaIbHbIX ynoOpenuil. [lonuB mpoBoamics c
Hopmoii  100-150 M>/ra mpu CHIDKGHMM HPOAYKTHBHOH Biarm Himke 60% B
naxoTHoM cnoe. IloneBbie pabOThl MPOBOAMIMCH COTJACHO PEKOMEHIAITUU
CHCTEMBbI BeleHUs cenbckoro xossiictBa B PC(S1), 2021 r. [8]., meToamueckux
nocoouit BHUM xopmos, 1974,1995 r. [9]. JlaGopaTopHble wHCCIEAOBaHUS
BBHITIOJIHSITMCh C MCIOJb30BaHueM obopynoBanus Ananuzatop UK Spectra Star
2200 na 6a3ze LIKIT ®UIL AHIL CO PAH. IloBropHOCTh 3-x KkpaTHas. Ilnomanb
JEJITHKA TIO BapuaHTaMm — 15 KB. M., Tiomaap onsIT - 135 kB.M, J{nuHa nenstHku
5™, mupuHA -3 M., 3aIIUTKA MEXK]1y TOBTOpHOCTSIMU — 0,5 M.

3akiagka TMOJIEBOTO, HAOMIOACHUS M Yy4eThl, MaTeMaThuyeckas o0paboTka
MOJYYEHHBIX MaTepUalIOB MPOBOJWINCH MO «MeEToANKEe TOJEBOTO OMBITa»
(Iocnexos, 1985) [10].

[To nanubiM MeTeoctaHiuu T. [lokpoBck BeretarmonHbiii nepuoa 2020 r.
OB KApKUM, CPEAHECYTOYHBIC TEMIIEpaTypbl 3a MECSAIl OTMEUAINCh  BBIIIE

cpeHeMHoroxeTHero mokasartens Ha 1,7- 2,4°C (kpome asrycra-12,8°C). Bo
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BTOPOil MOJOBMHE BETE€TAIIMOHHOTO MEPUOJIa POCT U Pa3BUTHE KOPMOBBIX KYJIbTYP
MpPOXOAUJIO B KpailHe HEONaronpusITHBIX YCIOBUSX BBHUJY JKApKOro U
3aCyIUIMBOTO JIETa, TJIe OCAJIKOB OTMEUaiach HUKE HOPMBI. (B 3 JeKaje UIOHA U
aBr'yCTa 0CaJIKOB COBceM He Obu10). B 3-it nexane utons Beimano 18,8 MM ocaakos,
YTO HECKOJIbKO BBIIIE CpeAHeMHorojsetHero mokaszarens (13,0 mm) wu
MOJJIEP>KUBAJIO PA3BUTHE KOPMOBBIX KYJIBTYp 10 YOOPOUHOU crieroctu (Tadu. 1).

[Tocneqnuii BeceHHUN 3aMOpO30K Habrogayics B HOub ¢ 13 Ha 14 urons
munyc 1°C. TlepBblil OCEHHUI 3aMOpPO30K OTMEYeH B HOUb ¢ 28 Ha 29 aBrycra
munyc 2°C. TIpoaomKUTeIbHOCTE 6€3MOPO3HOTO TIEPHUO/Ia COCTaBMIIA 76 JTHEH.

Hactynnenue MUHUMANIBHBIX TEMIIEpATyp BO3/yXa OTMEYAINCh B TPEThEH
nekanbl HostOps -37°C m B KOHIE Tperbeil nekamsl  jgexadps -53°C.
MuHumansHas Temueparypbl Bo3ayxa -56,4°C oTMeueHa B HOYHBIE Yachl
TpeThel aekasanl ssupaps 2021 r.

Bereramonnsiii nepuon 2021 roma XapakTepU30BaJICS HEIOCTATOUYHBIM
oOecriedeHUEM TMOYBbl MPOJYKTUBHOM Biaroil B paHHUE (a3bl pa3BUTHUSA
pactenuii. BecHa Oblla paHHEW, JOCTATOYHO TEIUIOH, CpeaHECYTOYHAas
TeMmrepaTypa BoO3Jlyxa B Mae Obuia 8,1°C, ocamkoB Bemamo 10,3 MM,
CpemHeMecsdHas TeMIIepaTypa Bo3ayxa Mo cocraBisiia +19,5°C, mpu stom
MaKCHMalbHasi TeMIepaTypa Mecsia Obuta 34,5°C, 3a MecsiI[ BBIIAIO OCAIKOB
31,2 mm nmpu HOpMe 46,0 mm. CpenHee MECSIYHOE KOJIMYECTBO OCANKOB B
ceHTsI0pe npeBbickiio B 1,5 pa3a Hopmy (19 mm) u coctaBuiio 30,4 M.

B uenom meteoycnoBus BeretanmoHHoro nepuoja 2021 roma  Obun
HeOIaronpusTHeIMU (Tad. 1).

B 2022 r. BereranmoHHBIA NEPHUOJ] OTMEUAJICS OJIATOMPUATHBIM TTOTOIHBIM
ycinoBueM. CpeaHecyTOYHBIE TEMIIEpaTyphl IMOBCEMECTHO  OBLIH BBIILIE
cpeaHeMHoroJieTHero nokaszarens Ha 1,3- 4,10C., ocaakoB BhINAIO0 B Mac M HIOJIE
24,5 u 78,5 MM. COOTBETCTBEHHO, UTO MPEBBICHIIA MECAYHBIX CPETHEMHOTOJIETHUX

HOpM Ha 1,5 pa3za (Tab6m. 1).
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Tadamma 1 - MeteoyciaoBusi BereranMoHHOro mepuoga 2020-2022rr.
(r.IlokpoBCK).
Table 1 - Weather conditions of the growing season 2020-2022 (Pokrovsk).

Mecsupr | [exansl Tewmreparypa Bo3ayxa 'C Ocanku, MM.
cpen neKajn Cpennsis Cpen nexan Cpen.
2020 2021 | 2022 | muoroa. | 2020 | 2021 MHOT.
TEeMIEp. 2022 | Hopma
oc , MM
Maii 1 2,3 7,0 3,3 2,3 6,6 0,4 2,4 4
2 9,7 6,5 5,5 6,1 2,1 7,7 3,3 6
3 11,9 11,0 10,5 9,4 2,4 2,2 | 18,8 9
3a mecs1g 8,0 8,1 6,6 5,9 11,1 10.3 | 24,5 19
Wronb 1 13,8 15,4 18,4 12,8 18,5 09 | 150 10
2 17,2 17,0 16,3 14,8 17,7 4,0 7,9 11
3 20,1 22,5 21,3 16,3 - 54 | 10,7 16
3amecsn | 17,0 17,0 18,7 14,6 36,2 10.3 | 33,6 37
Wronb 1 17,3 21.9 22,0 18,3 10,7 1,9 6,1 18
2 22,4 184 | 22,1 18,1 59 12.6 | 51,0 15
3 19,5 19.5 22,0 17,7 18,8 16,7 | 21,4 13
3amecsan | 19,7 19.5 22,0 18,0 354 | 312 | 785 46
ABrycr 1 16,6 18.5 19,0 7,1 2,9 1,4 8,5 17
2 11,8 18.4 15,3 14,4 2,0 83 | 213 14
3 9,9 14,0 10,7 12,2 - 208 | 95 13
3amecsan | 12,8 18.4 15,0 4,9 30.5 | 39,3 44
CeHTs10pb 1 - 8.4 8,2 9,6 6,6 0 8,9 4
2 - 7.6 5,2 54 2,1 275 | 55 6
3 - 4.9 1,2 0,4 2,4 29 | 10,7 9
3a mecsii - 7.6 4,9 51 11,1 304 | 25,1 19

Pe3yabTaThl HCC/Ie10BAHUSA

HccnenoBanus mokazajid, 4YTO HOBYIO MHOTOJIETHIOK KYJbTYPY KO3JISITHUKA
BOCTOYHOTO MpH MPAaBWJIBHOW arpOTEXHUKE BIIOJHE BO3MOKHO BO3JIENBIBATH B
ycnoBusx LlentpansHon SAxyTun.

[Ipu moceBe kozmsarauka (2020 r.), B MepBOM AEKaje HWIOHS HACTYIUICHUE
denonornueckux a3 cienyromee: Bcxoasl- 20-25 utoHs; GopMUpOBaHHE PO3ETKH
— 25-30 wurons; crebneBaHue — 5- 15 wurons; OyTOHM3aAlUsS — HAYAJIO IIBETCHMS
oTMeyasach 25 utois - 5 aBrycra, ctpyukoBanue — 10-20 aBrycra.

[lo manHBIM OHMOMeTpUYECKUX HaOMIoJeHUM, B (a3e crebiieBaHUsI BBICOTA
pactenuit cocraBmsa 15,5-20,0 cm. Ilpu ykocHoit crienoctu B (a3e IBETSHUS -

CTPYUYKOBaHHE BbICOTa KO3IsITHUKA Obl1a 0T 20-30 10 40-60 cMm.
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YpokalflHOCTh 3€JICHON MacChl B MEPBBI roj moceBa coctaBuina 2,0 T/ra B
BapHaHTe KOHTPOJs (0e3 BHECEHHS MHHEpAIbHOrO yI0oOpeHHs), Ha BapHUaHTE
BHECCHUS MUHEpalibHOTO yao0peHus NPKs m  NPKg - 2,3 uw 2,5 T/ra
COOTBETCTBEHHO. YPOKAMHOCTh 3€JICHOW MAacChl KO3JISTHHUKA Ha BTOPOM TOJ
coctaBuiia ot 3,1 g0 3,771/ra u Ha TpeTuit roa ykoca — 3,9 — 4,6 T/ra 1o BapruaHTam
ynobpenus. B cpenHem 3a Tpu rojia ypo>kalHOCTh 3€JIGHOM MacChl COCTaBMjIa B
BapuaHte kKoHTposs — 3,0 1/ra, B Bapuante NPKgo — 3,3 1/ra u B Bapuante NPKy

3,6 T/ra ¢ mpubaBKoM 3eJIeHOM Macchl 1Mo Bapuantam yaoopenus ot 0,3 — 0,6 1/ra

(Tabmd. 2)

Tadauua —2 Ypo:KailHOCTH 3eJIeHOM MacChl KO3JISATHHKA BOCTOYHOI0, T/Ta
Table -2 Productivity (yield) of Eastern galega’s green mass, t/ha

["oxpl McciiemoBaHui Bapuant yno6penuit
KonTpons NPKGego NPKgg
2020 2,0 2,3 2,5
2021 3,1 3,5 3,7
2022 3,9 4,2 4,6
Cpenusis 3,0 3,3 3,6
[TpuGaBka - 0,3 0,6
HCPgs5 — 1,51

CoryiiacHo HOpMaTUBHBIM TPEOOBAHUSIM B pallMOHE AOWHBIX KOPOB JOJIKHO
conepxkarbest 9-15% ceiporo tnporenna win 95-110 r nepeBapuMoOro mpoTeruHa
Ha | KOpMOBYIO €IMHHMIly B 3aBUCUMOCTH OT WX HPOAYKTUBHOCTH. OIHHM U3
ITOKA3aTeJIel BBICOKOM MUTATENBHOCTH COYHBIX KOPMOB SIBIIIETCSI CHIPOM NMPOTEUH
— a30TUCThIE OEJIKOBBIE COEIMHEHUS, COCTOSALIUE U3 aMUHOKHUCIIOT, U HEOEIKOBBIE
— amuabl. Hamm ucciienoBaHus MOKa3ayd, YTO y  KO3JISITHHKA HAKAIUIMBAETCS
BBICOKOE COJIep)aHue chiporo nporenHa oT 19,01 mo 24,25% , yrto xapakTepHO
JUISl pacTeHUN KPUOJHUTO30HBL. [l0 300TE€XHMYECKMM HOpPMAaTHUBaM COJIEpKaHUE
celporo xupa B kopme 10 3,1% cumrtaercs mpeBocxoaHbIM, 2,6 % — OYEHb
xopownM u 2,4 % - xopouuM. buoxumMuyeckuii aHanu3 KO3JIATHUKA BOCTOYHOIO
MOKa3aJl BBICOKOE ChIPOro >xupa B BapuaHte NPKgy — 3,21 %, conepxanue 30161 -

7,43-8,01% npu HOpMATMBHOM KOJMYECTBE €ro B KOPMOBOM Macce — 5-8%.
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CopeprkaHue ChIpON KJIETYATKH y KO3IATHHKA uBbicOKoe - 30,60 - 31,60% (Tadn.

3).

Ta6auma — 3 Coaep:kaHue ChIPHIX BelIeCTB B 3€JI€HOH Macce KO3JIATHHKA, %0
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Table -3 Content of crude substances in Eastern galega’s green mass, %

CopepxaHue ChIPBIX BapuanTs! ynoO6penuit
0

BEIICCTB, /o KonTposb NPKso NPKgg
[Tporenn 19,01 19,72 24,25
Kitetuarka 31,56 31,60 30,60
Kup 1,80 1,92 3,21
3oima 7,43 7,55 8,01
BOB 36,94 35,77 29,54
Kamnuii, r/xr 8,99 8,65 5,81
docdop 0,30 0,29 0,30
Kanbuuit 2,35 2,33 2,41

[IpupoAHO-KIMMATUYECKUE YCIIOBHSI CEBEPHOrO 3EMIICJCIUS B YCIOBHUAX
KPUOJUTO30HBI OTJIUYAIOTCS BBICOKOW WHTEHCUBHOCTBIO OCBEICHUS, IJIMHHBIM
CBETOBBIM JIHEM M OBICTPBIM HApACTAHUEM CPEIHECYTOUHBIX TEMIIEPATyp BECHOM,
B 3THX YCJIOBUAX KO3JSTHUK BOCTOYHBIA (POPMHUPOBAJ MOBBHIIMICHHBIA MOTEHIIHAI
npoayktuBHoctu. COOp mepeBapuMOro MNpPOTEMHA COCTaBWJI II0 BapHaHTaM
MUHepaiabHOro ynoopenus ot 147,41 no 198,87 r B 1 Kr cyxoro BelecTsa,
HaOJIOMaeTCsl BBICOKAs MUTATENBHOCTh C KOHIIGHTpaIued OOMEHHOW JHEpruu

8,88-9,25 MJIx/kr cyxoro BeliecTBa, epeBapuMoro mporenna ao 233,9 —245,1r

Ha 1 x.en. (Tabm.4).

Taoauma — 4 IIuTaTeJbHOCTD 3€JI€HOH MACCHI KO3JIATHUKA BOCTOYHOTO
Table -4 Nutritive value of Eastern galega’s green mass

B 1 kr cyxoro BemecTsa BapuanTs! yno6penuit

KOHTpOJ'IB NP Kgo NP Kgo
KopmoBas eqununa 0,63 0,63 0,68
[lepeBapuMblil IpOTEUH, T. 147,41 154,41 198,87
OOmenHnas sHeprust, MJx. 8,88 8,89 9,25
Banosas sueprus, MJIx. 18,69 18,75 19,27
ObGecrieu. 1 k.e. TepeBapUMBIM 2339 245,1 233,9
MPOTEUHOM, T
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OceHpl0 y pacTeHWl B MOA3EMHON YacTu cTeOjeil 3akiaipBaMch 3-4
3UMYIOIIME TIOYKH, (POPMHUPOBAIKNCHL 10 |5 KOpHEBBIX OTHPHICKOB. BecHoi
BO300HOBJICHHE PACTEHUN HAOIIOAAIMCH B KOHIIE Masl.

3akiaovyeHue. B yClOBUSAX H3MEHSIONIETO KIUMaTa KPHUOJIUTO30HBI
YCTAaHOBJICHA BO3MOXHOCTh BO3J/ICTIBIBAHUSI HOBOM MHOTOJIETHEHW KYJIBTYpPHI
Ko3saTHUKA BocTouHoro (I"ajera Bocrounas, Galega orientalis Lam.) ¢ Bbicokoii
MUTATENBHOCTBIO U 3(P(EKTUBHOCTHIO B YCIOBHIX CEBEPHOTO 3€MJIICACIHSI.

Jluteparypa
1. CopaBoYHMK MO KOPMOIMPOU3BOACTRY. 4-¢ u3A. Ilepepad. u mononn./ Ilox pen.
B.M. Kocomnanosa, 1.A.TpopumoBa — M.: Poccenbxozakanemus, 2011.-C.3-4.
2. Jlemapuyk I'.A. Muoronetnue tpaBel B Cubupu: CrpaB. Uudppm. / PACXH
Cub. Ota-uue. 'HY Cu6HUU kopmoB. — HoBocubupck, 2002. — 44 c.
3. BosnenpiBaHWe KO3JIATHMKA BOCTOYHOIO HAa KOPM M CEMEHa B 3arajHoi
Cubupu: Pexomennmanuu / PACXH. Cu6. Otn-ume. CuObHWU xopmos. —
Hosocubupck, 2000.-30 c.
4. TlpousBoactBo KopMmoB B 3amannon Cubupu:/Pexomenganuu / PACXH. Cuo.
Ota-une. CuobHMU xopmos.- HoBocubupck, 2007.-100c.
5. CremanoB A.®., AunekcangpoBa C.H. IIpoayKTHBHOCTh KO3JISATHHKA
BOCTOYHOTO B 3aBUCHUMOCTH oT CpoOKa ckamuBanust//Kopmienue
CEIBCKOXO3SIMCTBEHHBIX KUBOTHBIX U KOPMONIPOHU3BOACTBO. 2014. Ne 4. C.54.
6. [HMamko JI.W. Knumarnueckue ycinoBus 3emienenus Llentpanbaont SAxytun —
M.: U3n-8o AH CCCP, 1961. — 264 c.
7. KopMoBbie ceBOOOOPOTHI B CUCTEME aIallTUBHO-JIAHIIA(DTHOTO 3eMyIeIeTus
cpenHeraexxnoit  mom3oHsl SAxyrum / Makcumoa X.U., MBanoa JI.C.,
PomanoBa JI.A. Poc. Akan. Hayk, Cu6. otn-uue. HoBocubupck: CO PAH,
2025.- 145 c.
8. Cuctema BeneHUs CENbCKOTo Xo3siiicTBa B pecmyoOsuke Caxa (SkyTtusi) Ha
nepuos 2021-2025 TOJIBI. MeToanueckoe nocobrie/MUHHUCTEPCTBO
cenbckoro xossaictBa Pecnyomuku Caxa (Axytus). ®T'BYH OUI[  SAxyr.

Hayd. neHtp Cub. ota. Poccuiickoit Axamemuu Hayk. SKyT. Hayd.-HCCle.
41



International agricultural journal 3/2026

uH-T cenb. x03-Ba mM. M.I. CadponoBa. — benropon: Mza-so Canraiosa

K.1O., 2021. 592 c.

9. MGTOI[I/I‘ICCKI/IG PCKOMCHAAIIMN II0 IIPOBCACHHIO OIILITOB C KOPMOBLIMHU

ceBoobopoTamu. — M., 1974. — 81 c.

10. Jlocmexos, b. A. Meroauka mojeBoro omnsiTa (C OCHOBaMHU CTaTUCTUYECKOM

00paboTKH pe3yJbTaTOB HccieaoBanuii). — M.: Arponpomusaar, 1985. — 351 c.
References

1. Reference book of feed production. 4th ed. Revised and expanded/Edited by

V.M. Kosolapov, I.A. Trofimov - M.: Russian Agricultural Academy, 2011.-P.3-4.

2. Demarchuk G.A. Perennial grasses in Siberia: Reference Info/Russian Academy

of Agricultural Sciences. Siberian Branch. State Scientific Institution of Siberian

Research Institute of Forage. — Novosibirsk, 2002. — 44 p.

3. Cultivation of eastern goat's rue for fodder and seeds in Western Siberia:

Recommendations/Russian Academy of Agricultural Sciences. Siberian Branch.

State Scientific Institution of Siberian Research Institute of Forage. Novosibirsk,

2000.-30 p.

4. Feed production in Western Siberia: Recommendations/Russian Academy of

Agricultural Sciences. Siberian Branch. State Scientific Institution of Siberian

Research Institute of Forage. Novosibirsk, 2007.-100 p.

5. Stepanov A.F., Aleksandrova S.N. Productivity of eastern goat's rue depending

on the time of mowing // Feeding of farm animals and forage production. 2014. Ne

4, P.54,

6. Shashko D. (1961) Climatic conditions of agriculture in Central Yakutia.

Publishing House of the Academy of Sciences of the USSR, p. 264

7. Forage crop rotations in the adaptive landscape system agriculture of the middle

taiga subzone of Yakutia / Maksimova H.I., lvanova L.S., Romanova L.A. Russian

Academy of Sciences, Siberian Branch. Novosibirsk: SB RAS, 2025.- 145 p.

8. Ministry of Agriculture of the Republic of Sakha (Yakutia). FSBI FRC, YSC,

SB of the RAS, Yakut Scientific Research Institute of Agriculture named after

M.G. Safronov. (2021). Sistema vedeniya sel’skovo khozyaistva v Respublike
42



International agricultural journal 3/2026

Sakha (Yakutiya) na period 2021-2025 gody [The agricultural system in the
Republic of Sakha (Yakutia) period 2021-2025]. Methodological guide. Belgorod:
Sangalova K.Y, p.592.
9. M (1974). Metodicheskie rekomendatsii po provedeniyu opytov s kormovymi
sevooborotami [Methodological recommendations for conducting experiments
with feed crop rotations]. p. 81.
10. Dospekhov, B.A. (1985). Metodika polevovo opyta (s osnovami statisticheskoi
obrabotki rezul’tatov issledovanii) [Methodology of field experience (with the
basics of statistical processing of research results)]. M.: Agropromizdat, p. 351.

© Maxcumosa X.1., Cmemanuna A.H., Konecnuxos H.B., Huxonaesea B.C., 2026.

International agricultural journal, 2026, Ne 3, 30-43.

43



International agricultural journal 3/2026

Hayunas crares
Original article
V]IK 633.174/631.524.84
doi: https://doi.org/10.55186/25880209 2026 10 3 22
edn: YVTIVS
YPOXKAMHOCTH 3EJJEHOM MACCBHI COPT'O-CYJJAHKOBOI'O
I'MBPUJA U CMEIHIAHHBIX AT'POIIEHO30B B YCJIOBUSX
IIEHTPAJIBHOM SIKYTUHA
THE GREEN MASS YIELD OF THE SORGO-SUDAN HYBRID AND
MIXED AGROCENOSES IN THE CONDITIONS OF CENTRAL
YAKUTIA

57 N
g—
(B

KoncrantnunoBa  Haranba  KoHcTaHTMHOBHA,  acnupaHt,  J1abopaHT-
HCCIIEI0BATEb, OI'bOY BO ApKTHYECKUI rOCyJ1apCTBEHHBIN
arpoTexHoyiorndeckuii yuusepcuter, Oxremckuit dunuan, c. Okremisl, Poccus,
e-mail: konnatak76 @mail.ru

IHaBioBa Caxasna AdaHacbeBHA, [OKTOpP CEJIBCKOXO3SWCTBEHHBIX HAYK,
JIOTICHT, TJIaBHBIN HAy4YHBIH COTPYAHHUK JlabopaTtopuu KopmorpousBoacTsa, OUILL
AHI[ CO PAH «kyTckuil Hay4YHO-UCCIEAOBATEIbCKUI HHCTUTYT CEJIBCKOTO
xo3siictBa uM. M.I'. CadponoBay, 1. Skyrck, https://orcid.org/0000-0002-5485-
4330, sachayana@mail.ru

IlecrepeBa Esena CemMeHOBHA, IOKTOP CEIbCKOXO3SMCTBEHHBIX HAYK, JIOLICHT,
IJIaBHBIA HAYYHBIA COTPYIHUK J1abopartopun kopmornpouspoactea, UL AHI CO
PAH «IkyTcknii Hay4YHO-HCCIIEA0BATENBCKAA HHCTUTYT CEJIBCKOIO X031CTBA UM.

M.I'. CadponoBa», r. Axyrck; ®I'BOY BO Apkruueckuil rocyaapCTBEHHbBIN

44



International agricultural journal 3/2026

arpoTexHojorudeckuii yauBepcurer, Okremckuii punuman, c¢. Oxremipl, Poccus,
https://orcid.org/0000-0002-6097-7740, e-mail: lena79pestereva@mail.ru
KupkoBa Haraabn HwukosiaeBHA, HaydyHBId COTPYJHUK J1labOpaToOpuu
kopmonpousBojactea, @OUI[ AHII CO PAH  «kyrckuii  Hay4HO-
UCCJIEIOBATENLCKUI MHCTUTYT celibckoro xossiictBa um. M.I'. CadponoBay, T.
SIKYTCK, https://orcid.org/0000-0003-2042-8728?lang=ru,
zhirkova.jinni@yandex.ru

OuaunmnoBa 3yabpus MaxmypaaoBHa, acUPaHT, JAOOPaHT-UCCIEAOBATEINb
naboparopun kopmornpousojacTea, OUIL] SAHI[ CO PAH «Skyrckuii Hay4dHO-
MCCJIEI0OBATENCKUIT MHCTUTYT celibckoro xossiiictea um. M.I'. CadponoBay, T.
SKyTCK, https://orcid.org/0000-0001-5963-6335, e-mail:
maxmuradovna2015@mail.ru

Natalia K. Konstantinova, postgraduate student, laboratory research assistant,
FGBOU HE Arctic State Technical University, Oktemsky branch, p. Oktemtsy, e-
mail: konnatak76@mail.ru

Sakhayana A. Pavlova, Doctor of Agricultural Sciences, Associate Professor,
Chief Researcher of the Forage Production Laboratory, FRC Yakut Scientific
Center, Siberian Branch of the Russian Academy of Sciences "Yakut Scientific
Research Institute of Agriculture named after. M.G. Safronova”, Yakutsk,
https://orcid.org/0000-0002-5485-4330, sachayana@mail.ru

Elena S. Pestereva, Doctor of Agricultural Sciences, Associate Professor, Chief
Researcher of the Forage Production Laboratory, FRC Yakut Scientific Center,
Siberian Branch of the Russian Academy of Sciences "Yakut Scientific Research
Institute of Agriculture named after. M.G. Safronova”, Yakutsk; FGBOU HE
Arctic State Technical University, Oktemsky branch, p. Oktemtsy,
https://orcid.org/0000-0002-6097-7740, e-mail: lena79pestereva@mail.ru

Natalya N. Zhirkova, Researcher, Forage Production Laboratory, FRC Yakut
Scientific Center, Siberian Branch of the Russian Academy of Sciences "Yakut

Scientific Research Institute of Agriculture named after. M.G. Safronova”,

45



International agricultural journal 3/2026

Yakutsk, https://orcid.org/0000-0003-2042-8728%lang=ru,
zhirkova.jinni@yandex.ru

Zulfiya M. Filippova, Postgraduate Student, Research Assistant, Forage
Production Laboratory, FRC Yakut Scientific Center, Siberian Branch of the
Russian Academy of Sciences "Yakut Scientific Research Institute of Agriculture
named after. M.G. Safronova”, Yakutsk, https://orcid.org/0000-0001-5963-6335,
e-mail: maxmuradovna2015@mail.ru

AnHoranus. B ycinoBusax ILlenTpanbHol SIKYyTHM TOMCK BBICOKOIPOMYKTHBHBIX
KOPMOBLIX KYJIbTYPp KW OITHMH3ALUA KX ArpOTCXHUKH ABJIIIOTCA KIHOYCBLIMH
(dakTopamu oOecredeHus: YCTOMYMBOM KOPMOBOHM 0a3bl KMBOTHOBOJACTBA. Llenb
UCCJICIOBAHUM SIBIISICTCS U3YYHUTHh (POPMHUPOBAHUE YPOKANHOCTH 3EJCHOU MAacChl
COpPro-CyJIaHKOBOTO THOpHUJIa B YKHCTOM BHJE U B COCTABE MOJUBHUIOBBIX
arponCHO30B IIPU PA3JINYHBIX CPOKaAX IIOCCBA.

B cratbe MNpCaACTAaBJICHBI JAaHHBIC ITOJICBBIX PICCJIGI[OB&HI/Iﬁ I1I0 BbIpalllMBAHUIO
COpPro-Cy/IaHKOBOTO TMOpH/Ia B CMECSX C I[OJCOJHEYHUKOM, KYKypy3O0H,
3JIaKOBBIMU, 0000BBIMH U KpCCTOUBCTHBIMH KYJIbTYPaAMMH. yCTaHOBJIeHO, YTO Ha
MPOAYKTUBHOCTH KYJBTYP CYLIECTBEHHOE BIMSHUE OKA3bIBAIOT KaK COCTaB CMECEH,
TaK W BpeMs ceBa. BreliBIeHO, 4TO Hambojee BBICOKYIO A(PGHEKTUBHOCTH
IMOKa3bIBAIOT ITIOCCBEI IICPBOI'O 1 BTOPOI'O CPOKOB.

AHan3 KauyecTBEHHBIX ITOKa3aTelieu MMPOACMOHCTPUPOBAJI, YTO BKIIFOYCHHUC B
COCTaB arpoIlleHO30B COMYTCTBYIOIIUX KOMIIOHEHTOB (KYKYypy3a, MOJCOJHECYHHK)
CHOCO6CTByeT ITOBBIIIICHU O 3H€pF€TPI‘ICCKOfI IMUTATCJIbHOCTH KOpPpMaA, YBCIINYMWBAsid
COJICp)KaHUE IEPEBAPUMOI0 IPOTEHMHA M BBIXOJ KOPMOBBIX C€IMHHI] C T'EKTapa.
HaunGonee mepcrneKTUBHBIME IJII PETHOHA MPHU3HAHBI CMECH COPro-CYJaHKOBOTO
rudpuaa ¢ Kykypysoi (ypoxaiHocts 18,1-19,8 1/ra) u noaconneunuxkom (16,7—
18,4 t1/ra). [lanHble couyeTaHUsi 00ECIEUMBAIOT MAKCHUMAIBHBIN BBIXOH 3€JICHOMN
MaCCbl MW PCKOMCHAYIOTCA I BHCAPCHHA B IMPOU3BOACTBO B YCIIOBUAX
KPpHUOJIUTO30HEI.

Abstract. In Central Yakutia, the search for highly productive forage crops and the

optimization of their agricultural practices are key factors in ensuring a sustainable
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feed base for livestock farming. The aim of this research is to study the formation
of green forage yields in a sorghum-sudank hybrid, both on its own and in multi-
species agrocenoses, at various sowing times.

This article presents field research data on growing a sorghum-sudank hybrid
in mixtures with sunflower, corn, cereals, legumes, and cruciferous crops. It was
found that both the mixture composition and sowing time significantly influence
crop productivity. It was found that first- and second-season sowings demonstrate
the highest efficiency.

An analysis of qualitative indicators demonstrated that the inclusion of
accompanying components (corn and sunflower) in agrocenoses contributes to an
increase in the energy value of the forage, increasing the content of digestible
protein and the yield of feed units per hectare. Mixtures of sorghum-sudacorn
hybrids with corn (yields 18.1-19.8 t/ha) and sunflower (16.7-18.4 t/ha) have been
recognized as the most promising for the region. These combinations provide
maximum green mass Yyield and are recommended for use in permafrost conditions.
KuaroueBnlie c¢jioBa: COpFO-Cy,HaHKOBBIfI FI/I6pI/I,I[, CMCIIAaHHBIC IIOCEBHI,
LentpanbHas  fIKyTus, CpOKM TOCEBa, YpPOXKAWHOCTb, 3€JE€HAas Macca,
KOPMOIIPOU3BOJICTBO
Keywords: sorghum-sudacorn hybrid, mixed crops, Central Yakutia, sowing time,

yield, green mass, forage production

Beenenne. Co3ganue yCToMunMBOM KOPMOBOI 0a3bl, KOTOpasi ooecreynBalia Obl
cOaJaHCUPOBAHHO € KOPMJICHHE KUBOTHBIX Ha TMPOTSHKEHUM BCETO TOJa,
MPEACTaBIsIeT COOOM OAHO M3 OCHOBHBIX YCIOBUW [JISi JTOCTHDKCHHSI BBICOKOM
3 PEKTUBHOCTH B OTpaciiv )HBOTHOBOACTBA [1]. B ycioBusx CeBepa HeoCcTaTOK
COUYHBIX ¥ BUTAMHUHHBIX KOPMOB SIBJISIETCS] IOCTOSTHHOM M aKTyallbHOUM MPoOIeMOid,
TpeOytoieli BHUMaHus U pemieHus. KopoTkuii BereTaroHHbIN Mepruo1, HeXBaTKa
Terjga BO Bcex pailonax CeBepa, a TakKe 3aCylUUIMBOCTb OOJBIIMHCTBA 30H
CYIIECTBEHHO OTPAaHUYMBAIOT BHJOBOM COCTaB KOPMOBBIX KYJIBTYp, UX

NPOAYKTUBHOCTb, YTO, B CBOIO O4YCPCAb, MMPUBOAUT K 3HAYWUTCIILHBIM IICPCIiagaM
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YPOXKAWHOCTH ¥ CYXAeT BO3MOXKHOCTH i OaJaHCUPOBAHUS KOPMOB TIO
OCHOBHBIM 3jieMeHTaM mnwmTanus [3,4,5]. XpoHWYeCKHUH HEZOCTATOK KOPMOB,
HU3KO€ KayeCTBO MMEIOUIUXCS PECYpPCOB M HEYCTOMYMBOCTh MX IPOU3BOJCTBA -
ATO T€ MPOOJIEMBI, ¢ KOTOPHIMU MOCTOSSHHO CTaJIKUBAIOTCS *KUBOTHOBO/IbI, CTaBs
nepej  arpoHOMaMd M 3eMJIelieNibllaMyd  HEMpOCThle 3a/ladyd, TpeOyroume
() PEKTUBHBIX PEIICHUM.

HccenmenoBannss  MOKa3bIBalOT, 4YTO  IIOJIEBOE  KOPMOIIPOM3BOJACTBO B
[enTpanbHoit SkyTuu wuMeeT TmOTeHIMan sl obecneuenus Oonee 50%
MOTPEOHOCTE B COYHBIX, BUTAMUHHBIX W KOHIIEHTPUPOBAHHBIX KOpMax. ITO
BO3MOYKHO 32 CUET PACIIUPEHUS OCEBHBIX TUIOMIAACH 10T KOPMOBBIE KYJIBTYPHI, a
TAaK)X€ COBEPLICHCTBOBAHUS TEXHOJIOTMM WX BO3JCJBIBAHHUS U CBOCBPEMEHHOU
yoopku. JlJisi ycHemrHoro pa3BUTHUS OCHOBHOM OTpaciid CEJIbCKOTO XO3sICTBa
SAxyTuu >KMBOTHOBOJICTBA - OJHOM M3 Hanbojee aKTyalbHBIX MPOOJeM OCTaeTcs
oOecrieyeHue JIOCTATOYHOTO KOJIMYECTBA KOPMOB, 4YTO HANpsSIMYyI0 BIIMSET Ha
POAYKTHBHOCTB ¥ 3710poBbe ckoTa [10].

OCHOBHBIM CBIPbEM [IJII MPOU3BOJCTBA COYHBIX M BUTAMUHHBIX KOPMOB B
SIkyTum sgBIsETCSA 3€N€Has Macca OJHOJIETHUX KOPMOBBIX KyJbTyp. B cBsizu ¢
ATUM, UCCJIEIOBAHUE BIUSHUS CPOKOB MOCEBA COPro-CYJaHKOBOI'O THOpHU/A U €0
CMECEN Ha KOJIMYECTBO M KA4E€CTBO 3€JIEHOM MacChl B yCIOBUAX LleHTpanbHOU
SKyTUM CTAHOBUTCS OCOOCHHO Ba)KHBIM. DTO TO3BOJIUT HE TOJIBKO YIYYIIUThH
KOPMOBYIO 0a3y, HO ¥ TIOBBICUTH OOIIYI0 TPOJYKTUBHOCTH MOJIOYHOTO
CKOTOBOJICTBA, 4YTO, B CBOK OYEPEIb, OKAXKET MOJIOKUTEIBHOE BIMSAHUE HA
pa3BUTHE arpapHOrO CEKTOpa peruoHa B LeaoM. TakuMm 00pa3oM, JaHHOE
HCCIIEIOBAHUE MMEET BBICOKYI) aKTyaJlbHOCTbh M MOXET BHECTH 3HAUUTEIIbHBIN
BKJIaJ] B PEIICHUE HACYIIHBIX MP0OJIeM KOPMOMPOU3BOACTBA B yciaoBusix Ceepa.

[eabr0 HCCIeI0BAHUN SBJSCTCS H3YyYEHUE ONTHUMAJBHBIX CPOKOB IIOCEBA
COpPro-Cy/IaHKOBOTO THOpHJa B OJHOBHUIOBBIX M CMEIIAHHBIX arpoieHOo3ax IS
dbopMupoBaHUS ~ MAaKCUMAJIbHOM  TPOAYKTUBHOCTH  3€JICHOM  MacChl B
JKCTpEeMaNIbHBIX ycnoBusax LlenTpansHon AxyTun.

3aaauu uccjaeI0BAHNS.
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1. BoIssBUTh 3aKOHOMEPHOCTH (DOPMHUPOBAHMS YPOKAWMHOCTHA 3€JIEHOH MACChI
COpro-Cy/1aHKOBOTO THOpHUA U €ro cMecel (¢ KyKypy30H, OJICOTHEUHUKOM U Jp.)
B 3aBUCUMOCTH OT CPOKOB IIOCEBA.

2. [IpoBecTn CpaBHUTENBHYIO OICHKY NPOAYKTUBHOCTH PAa3IUYHBIX COCTABOB
TpaBOCMECEH M OIpeAeNiuTh HamboJiee aJanTHUBHBIE KOMIIOHEHTBHI NJIsi YCIOBHM
KPHUOJUTO30HBI.

3. YCTaHOBUTH ONTUMANbHBIE KaJlEHAApHBIE CPOKU IOCEBa, 00ECIeYMBAIOIINE
MAaKCHUMAJIBHBIA BBIXOJ KOPMOBBIX €IMHUI] M BEICOKOE Ka4€CTBO 3€JIEHOI0 KOpMa.

Hayuynass HoBu3Ha. Bnepsoie B ycioBusix LlentpansHoil fxytnn OynyT
U3Y4YEeHbl ONTUMAJIbHBIE CPOKH MOCEBA COPro-CYJaHKOBOI'O TMOpUIA U €ro cMecen
JUTSI TIPOM3BOJICTBA COYHBIX M OOBEMHUCTHIX KOPMOB, BKIIIOUAs TAKUE KYJIbTYPBI, KaK
KyKypy3a copra PUK 340, noncomneunuk copra KynyHnusen, cygaHcKas Tpasa
copta Ilpuobckas 97, mpoco copra baranckoe 88, penbka MaciuyHas copTa
TambOoBuanka, parc siposoit CuOHMUK 21, Buka spoBas copra Jlenckas 15, ropox
noceBHor copta Capelan u oBec copta Bunenckuii. [louBa ombITHOTO ydacTka
IpeJCTaBIsIeT cOO0M MEP3JIOTHYIO JAEPHOBO-TYIOBYIO, C BBICOKUM COJIEPKaHUEM
rymyca (3,0%) u murarenbHBIX BemiecTB: oOmmi a3otr - 0,14%, momBwkHBIN
dbochop - 165 wmr/kr, oOMeHHbIH Kammii - 258 wmr/kr. Peakums cpenpl
cnabomenounas (pH 7,4), a rpaHyJIOMETpUYECKHI COCTaB - JIETKUI CYTJIMHOK.

Hayunwsie wuccnemoBanusi mnpoBoaunuch B 2024-2025 roasl Ha ydacTke
«Kapamarupl» Ha 06a3ze Oxkremckoro ¢ummana AIATY B c¢. OxreMipl
Xanranacckoro yiyca. OnbeIT JByX(haKTOpHBINA: TEpPBBIA (akTop — COpPro-
cynankoBbiid ruopu (CCI') u ero cmecu; BTopol (hakTop — CpOKHU MOCEBA.

B omnbiTe Bcero 9 BapuanToB. PacnosioxkeHue NENsSHOK peHIOMU3UPOBAHHOE B
3-X KpaTHOI MOBTOPHOCTH. [lonanp y4eTHbIX JEISHOK MO KyJIbTypaM — 72 KB. M.
Crnioco6 mocesa - psiioBOMA.

TexHolOrn4eckre  MEpONpUSATHUS ~ BO3JCIBIBAHUS  KOPMOBBIX  KYJIBTYP
IPOBEJCHBI 10 30HAILHOM cucTeMe 3emieneius Pecryonuku Caxa (Sxytus) [6,
11]. IToceB mpoBenen B aBa cpoka: I cpok — 1 mekama mrons, II cpok — 2 aekaga

HUIOHS.

49



International agricultural journal 3/2026

OnpITEl IPOBOAWIMCH MPU OPOLIECHUU JOKIEBAJBbHON YCTAaHOBKOW C HOPMOW
250 m3/ra, Tpu pa3a B 3aBUCUMOCTH OT METE€OYCJIOBHI BETE€TaI[MIOHHOTO MEPUO/IA.

Cxema orbITa;

[E—

. Copro-cynankoBbiii tuobpus (CCI') — KOHTPOIIB;

. Copro-cynankossliii rudbpus (CCI') + noiconHEeYHUK;

. Copro-cynankoBsiii rudbpun (CCI') + kykypy3a;

. Copro-cynankoBbiii ruopus (CCI') + cyngaHckast TpaBa;
. Copro-cynankosslii rudbpun (CCI') + mpoco;

. Copro-cynankoBbiit ruopus (CCI) + ropox;

. Copro-cynankossiii ruopun (CCI') + Buka;

. Copro-cynankoBslii rudbpusi (CCI') + peapka Macau4Hasi;;

O 0 3 O W B~ W DN

. Copro-cynankoBsiit rudbpun (CCI') + parnc sipoBoii.

HaGmrogenuss u ydeTbl MPOBEACHBI MO MeToauyeckum ykazanusm BHUN
kKopMoB (MeTonuueckue yka3aHus Mo MPOBEACHUIO MOJEBbIX pabOT ¢ KOPMOBBIMU
Kynbrypamu, 1983; 1997, 2021) [17,8,9].

OCHOBHBIM CBIpEM JJISI KOPMOB B JSIKyTHMM SBISI€TCS 3€J€Has Macca
OJIHOJIETHUX KOPMOBBIX TpaB. Ba)KHEWIIMM MOKA3aTENEM CEIbCKOXO03IMCTBEHHOM
LIEHHOCTH PACTEHUN CUYUTAETCS YPOXKAWHOCTb. OITOT TOKa3aTeldb SBISIETCA
KJIFOUEBBIM U CKJIQJBIBACTCS M3 BCeX (PaKTOPOB, BOSHUKAIOIIUX B MIEPHOJ POCTa U
pPa3BUTHS PACTCHUM.

CoBMecTHOE BBIpalllMBaHUE KOPMOBBIX TpaB TMO3BOJIIET TMOJydaTh Oosee
YCTOWYHMBBIE YpOKaW, IMOBBIIIATh MUTATEIBHOCTh W IOEJAEMOCTh KOpMa. ITO
OOBSICHSIETCSI TE€M, UTO pa3Hble pacTeHUs] HEOJMHAKOBO pEarupyrT Ha
HEOIaronpusiTHhIE yCIOBUA. JIJI TTOTydeHUsT BHICOKUX YPOXKAEB MPU COBMECTHBIX
oceBax HEOOXO0IMMO, YTOOBI PACTEHHS B TE€YEHUE BEr€TAI[MOHHOTO Meproja ObLIN
oOecrieueHbl BJIATOM W MHTATEIbHBIMU BEIECTBAMH B JIOCTATOYHON CTENCHHU.
CymMmapHOe BOAOMOTpEOJCHUE 3aBUCUT OT psAfa (PaKTOpoB, MPEKIAE BCETO OT
MMOYBCHHO-KJIMMATUYECKUX  YCIOBHM, MPOAOJDKUTEILHOCTH  BErE€TAIMOHHOIO

MepUOJIa, HOPM IOJIUBOB.
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[IpencraBnennas tabmuua (Tabn. 1) comepXuT OaHHBIE 00 YypoXailHOCTH
3eseHOl Macchl copro-cymanckoro tuopuma (CCI) B pa3nmmuHbIX BapwaHTax
1I0CeBa, BKJIIOYAash MOHOKYJIBTYPY W CMECH C JPYTHMH KyJbTypaMd. AHaIu3
JAHHBIX TIO3BOJISIET OICHWTh BIUSHHE CPOKOB IIOCEBA M COCTaBa CMECH Ha
YpOKafHOCTh, a TaK)Ke BBIABUTH HamOoOJee TEPCIEeKTUBHBIC KOMOWHAIMH MJIs
MOJTyYEHHUSI MAaKCUMAaIBHOTO ypOsKast 3eJICHOM MacChI.

B 1ienoM, maHHbBIE TOKA3BIBAIOT 3HAYUTEIBHYIO BAPHAOCIBHOCTh YPOKAHHOCTH
B 3aBUCHMMOCTH OT BapuaHTa moceBa. CpemHsisi ypoxkailHOCTh IEPBOrO CpOKa
nocea Bapbupyercs ot 7,3 1/ra (CCI' + peapka maciuunas) go 18,1 t/ra (CCIT +
KyKypy3a). OTO TOTYEPKHUBAECT BaXKHOCTh BBIOOpAa ONMTHUMAIBHOW CMECH IS
MOBBIIICHUS POTYKTUBHOCTH.

YPpokaliHOCTh B MOHOKYJIBTYPE OTHOCHUTEIHLHO CTAOMIIbHA 110 TTIOBTOPHOCTSIM, C
HeOonbImM yBenuuenueM ot I k III moBroprocTu (10,6 1/ra, 11,3 T/ra, 12,6 1/Ta).
Cpennsist ypoxaitHOoCTh coctaBisgeT 11,5 T/ra, 4to siBisieTcs 0a30BbIM MMOKA3aTEIEM
UL CpaBHEHHMsSI C JpYyruMU BapuadTamu. J[oOaBieHHWe IOACOTHEYHHKA
3HAYUTEIHHO YBEITUYMBACT YPOKAMHOCTD MO CpaBHEHUIO ¢ MOHOKYIbTYypoi CCI'.

YpoxkaltHOCTh Takke cTabuibHa 1o moBTopHOcTsM (16 T/ra, 16,3 T/ra, 17,8
T/ra), a CPeAHssl YPOKAMHOCTh cocTaBiseT 16,7 T/ra. DT0 MOXKET OBITh CBSA3AHO C
YIIYYIIIEHHEM HUCIOJIb30BaHUSI PECypcoB (BObI, MUTATEIbHBIX BEIIECTB) 3a CUET

pa3HOM KOPHEBOW CUCTEMBI U BBICOTHI PACTEHU.

Tabnuna 1 - YpoxkaitHocTs copro-cynankoBoro rudpuna (CCI') B cmecu nepBoro

cpoka noceBa (2024-2025 rr.)

YpoxkalfHOCTB 3€JIeHON Macchl, T/Ta Cpennsist
YPOXaNHHOCTB,
I I i
Bapuant T/Ta
1. CCT 10,6 11,3 12,6 115
2. CCI'+ noaconHeYHuK 16 16,3 17,8 16,7
3. CCT+ kykypy3a 19 17,2 18,1 18,1
4. CCT + cynmaHckas TpaBa 9 8,8 10,1 9,3
5. CCT+ npoco 10,8 12,3 12,3 11,8
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6. CCI'+ ropox 8,2 8,6 8,1 8,3
7. CCT'+ Buka 8 8,4 8,2 8,2
8. CCI'+ penbka MaciuaHas 7,6 6,9 7,4 7,3
9. CCI'+ parmnc sipoBoii 8,9 9,2 1,7 8,6

HCPs 2,4

JlanHblii BapuaHT c(QOPMHpPOBaja BBICOKYIO YpPOXKAWHOCTh CpEIu BCEX
UCcCleNyeMbIX  KOMOMHAaIMHA.  YPOXKaHOCTh MO  MOBTOPHOCTSIM  TaKke
oTHOCHTENbHO cTabunbHa (19 T/ra, 17,2 T/ra, 18,1 T/ra), a cpenHsas ypokaiiHOCTb
cocrasisier 18,1 1/ra. Cuneprernyeckuii 3pQEeKT 0T COBMECTHOI'O BbIPAIMBAHUS
CCI' m KyKypy3bl, BEpOSATHO, OOYCIIOBJEH YIYyYIIEHUEM CTPYKTYphl IOYBBHI,
dbuxcanueit azota u 0osee 3PHEKTUBHBIM HCIOJIB30BAHUEM COJIHEUHOW SHEPIUU
(tabm. 1).

YpokailHOCTP B JAaHHOM BapHaHTe HWXKE, 4YeM B MOHOKyibType CCI'.
VYpoxaitHocTh Bapbupyercs ot 8,8 T/ra no 10,1 1/ra), a cpenusst ypoxalHOCTb
cocrasisiet 9,3 1/ra. Konkypenmus mexxay CCI™ u cygaHCKO#M TpaBOM MPUBOJIUT K
CHIDKEHUIO 00111eH yposkaitHocTH (Tadu. 3).

YpoxxallHOCTp B JJaHHOM BapUaHTE HE3HAYMTEJIBHO BBIE, YEM B
MoHOKyIbType CCI'. YpoxkaitHOCTh IO TOBTOPHOCTSIM BapbupyeTcs ot 10,8 T/ra
1o 12,3 1/ra, a cpenusst ypoxkaitHocTh cocTtaBisier 11,8 1/ra.

Bce 3t BapuaHThl (GOPMUPYIOT YPOKAaHHOCTh HUXKE, YEM B MOHOKYJIBTYpE
CCI'. D10 MOXeT OBbIThb CBSI3aHO C KOHKYpPEHUUEH MEXIy KyJbTypaMmu,
HEJOCTAaTOYHOW ajanTalueld K YCJIOBHUSIM BbIpAalllMBaHUSI WM YTHETEHHUEM pOCTa
CCT co cropons! 3tuXx Kynbtyp. Ocobenno Huskue nokasarenu y CCIT + penpka
maciauuHas (7,3 t1/ra) u CCI' + Buka (8,2 t/ra). HCPOS5 (nmammenbiias
CyIIleCTBeHHas pa3HuIla) cocrasiser 0,2 T/ra.

B tabnuiie 2 npuBeaeHbl TaHHbBIE YPOKaHOCTH COPro-CyAaHKOBOTO THOpua B

CMCCH BTOPOro CpoOKa IocecBa.
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Tabmuma 2 - YpoxkaiHoCcTh copro-cynankoBoro ruopuna (CCI') B cmecu BTOpOro

cpoka noceBa (2024-2025 rr.)

Bapuant YpoxaitHOCTh 3€JICHON MacChl, T/Ta Cpenusis
I I Il YPOXalHOCTb,

T/ra

1. CCT 12,2 12,9 14,2 13,1
2. CCI'+ noacoIHeYHUK 17,8 17,9 19,4 18,4
3. CCTI'+ kykypy3a 20,8 18,8 19,9 19,8
4. CCI" + cynaHckas TpaBa 10,8 10,4 11,7 11,0
5. CCI'+ mpoco 12,6 14,2 13,9 13,6
6. CCI'+ ropox 10 10,2 9,7 10,0
7. CCI'+ Buka 9,8 10 9,5 9,8
8. CCI'+ penpka MaciauaHast 9,4 8,5 9,1 9,0
9. CCI'+ panc sipoBoit 10,7 10,8 9,3 10,3
HCPgs 3,2

[IpoBeneHHbIE UCCAEAOBAHUS MTO3BOJIMIIN BBISIBUTH CYLIECTBEHHBIE PA3JIMYUS B
MPOIYKTUBHOCTU copro-cynankoBoro rudpuna (CCI') B 3aBUCUMOCTH OT COCTaBa
arpoleHo3a 1 YCIIOBUI BEreTaluu.

VYcTaHOBIEHO, 4YTO HauboJee BBICOKON YpPOKAMHOCTBHIO XapaKTEPU3YIOTCS
cmemannble oceBbl CCI' ¢ KyKypy30M, Tlle BbIXOJ 3€JI€HON Macchl qocTur 19,8
T/ra. ConocTaBUMbIE MOKA3aTENH MPOAYKTUBHOCTH OTMe4YeHbI B Bapuante CCI™ +
MOJICOJHEYHHK, cocTaBuBiine 18,4 T/ra. Jlyis cpaBHEHUS, KOHTPOJIbHBIM BapuaHT
(omnoBuaoBoii moceB CCI') copmupoBan cpeiHIO yposkaitHOCTh Ha ypoBHE 13,1
T/Ta, 4YTO 3HAYUTENBHO YCTYINaeT OWHAPHBIM CMECSM C BBICOKOCTEOEITHLHBIMU
KOMIOHEHTaMU. MUHHMMaNbHBIE MOKAa3aTeIM MPOAYKTUBHOCTH 3a()UKCUPOBAHBI B
noceBax CCI' ¢ penmpkoit maciuunoit (9,0 T/ra) M CymaHCKOW TpaBbl C BUKOU
sapoBoi (9,8 T/ra), 4TO yKa3bIBaeT Ha CJIa0yl0 KOHKYPEHTOCIIOCOOHOCTh JaHHBIX
COYETaHMM B YyCJIOBHUSIX peruoHa. B  Xome dKCnepuMeHTa OTMEYeHa

BapuaOEIbHOCTh YPOXKAWHOCTH IO TTIOBTOPHOCTSIM: Han00Jiee BRICOKHE TTOKA3aTeIn
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cTabmIIbHO 00OecreurBaa TPEThs MOBTOPHOCTD, TIPU ATOM MPOCIICIKUBACTCS 001
TEHJEHITUS K POCTY MIPOTYKTUBHOCTHU OT MEPBOM K TPEThEH TOBTOPHOCTH.

[IpoBeneHHble HCCAEAOBaHUS 1O HM3YYEHHIO CPOKOB IIOCEBA M COCTaBa
arpoIrieHO30B COPro-Cy/IaHKOBOrO ruOpuma B ycioBusx llenTpampHOU SKyTHH
MO3BOJISIIOT CAENATh CIEAYIOIINE BBIBOJIBI:

1. YcTaHOBJIEHO MPEUMYIIECTBO CMEIIAHHBIX TIOCEBOB HAJl OJHOBUIOBBIMH.
Hcrionp30BaHre TMOJIMBUIOBBIX arpoIlEHO30B IMO3BOJISIECT CYIIECTBEHHO IMOBHICHTH
BBIXO/I 3€JIEHOM Macchl Mo cpaBHEHUIO ¢ uncThiM noceBom CCI™ (11,5-13,1 1/ra).

2. Hau6Gompiryto mpoayKTUBHOCTh B JIBYX CPOKax IOCEBa OOECIIEUYMBAIOT CMECH
CCI' + moncomueunuk (16,7-18,4 t/ra) u CCIT + xykypy3a (18,1-19,8 1/ra).
BxiroueHue JaHHBIX KYJIBTYp B COCTaB CMECE IMO3BOJISIET MaKCHUMAaJIbHO
peanu3oBaTh OMOKIMMATHYECCKUI TIOTCHIINA PETHOHA.

3. Ins monydeHusi CTaOWUIIBHO BBICOKOTO YypoOXasi 3€JIeHOM Macchl HauOosee
3¢ (HEKTUBHBIMU SBIISIOTCS MIEPBBIA U BTOPON CPOKH ITOCEBA.

[IpakTrueckne peKOMEHIAINH: I YKPEIICHHUS KOPMOBOH 0a3bl B YCIOBHSIX
KPUOJIUTO30HBI PEKOMEHTyeTCsl BHEAPEHHUE B MTPOU3BOACTBO CMEIIAHHBIX MTOCEBOB
COpPro-Cy/IaHKOBOTO THOpHIA C KyKypy30d W TOJCOJIHCYHUKOM TIPH MPOBEACHHUH
CeBa B [IEPBOM U BTOPOU JIEKAJI€ UIOHS.
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AnHoTanusi. B ctatee paccMoTpeHa akTyanbHas MpoodiieMa CHIKSHHS TTOYBEHHON
)Ie(l)OpMaHI/II/I IMIpHU  SKCIITyaTalWHh MIUPOKO3aXBATHBIX JOXKACBAJIBbHBIX MaAIllWH
KpyroBoro I[@f/iCTBI/IH, ABJIAOIINXCS OCHOBHBIM TEXHHUUYCCKUM CpeacCTBOM
opowmenusi B Poccuiickoi @enepaunu. Ha npumepe mammn tuna «Dperar» u
«Ky0Oanp-JIK1» mokazaHo, 4TO MHOTOKpPATHOE MPOXOKACHHE KOJECHBIX OMOP IO
OJIHOMY CJIey B T€UEHHE TMOJUBHOTO CE30HA MPUBOIUT K 00pa30BaHUIO TITyOOKOMH
koien (mo 300...350 mMm), cHWKEHHIO (GUIBTPAIMOHHBIX CBOWCTB TOYBBI U
Ierpagauu €€  CTPYKTYpbl. TpaguUMOHHBIE MOAXOIbl, OCHOBAHHBIE HA

YBCIIMYCHUU  IUIOIIAAW IISITHA KOHTAKTa I[BI/I}KI/ITGJ'IGI;'I, He o0ecreynBaroT
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TpeOyemoro s¢¢ekra, a MnepenaxuBaHue YYaCTKOB MO OKOHYAHMM CE€30HA HE
yCTpaHseT MOCIEACTBUM Tedopmanuu.

B xauecTBe MepCcrneKTUBHOTO PEIICHUS TPEII0KEHA TEXHOIOTUS, COUETarOIIast
UCIIOJIb30BaHUE JMCKOBOTO 3apaBHHUBAIOIIETO YCTPOWMCTBA JUIsl 3aIllOJIHEHUS
TEXHOJIOTUYECKONW KOJIEM TOYBOM M MEXKCE30HHYIO (MPEI3UMHIOI) IMOATOTOBKY
MOBEPXHOCTU  MEPENBIKEHUS C TNPUMEHEHHUEM  MHOTOKPATHBIX  ITUKJIIOB
3aMOpPaKMBAHUSA-OTTaWBAHUS B YCIOBHSIX MEPEyBIaKHEHUS. DKCIEPUMEHTAIbHbIC
UCCJICIOBAHMS BBIMOJIHEHBl Ha CpeAHEeCYNIMHHUCTBIX mouBax AQO  «O3&Epbi»
MockoBckoi 00JlacTh ¢ TPUMEHEHUEM JIa0OPAaTOPHOU YCTAaHOBKH, BKJIFOYAIOIICH
WU3MEPUTEIBHBIN KOHYC C IMAaMETPOM OCHOBAHUA 15 MM M YIJoM IpU BEpIIMHE
30°. KputepueM Hecylieil CrOCOOHOCTH MOYBBI CIYKWJIO YJEIbHOE JABIICHUE,
COOTBETCTBYIOIIEE TIOTHOMY MOTPY>KEHHIO KOHYCA.

Y CTaHOBIIEHO, YTO MATH LUKJIOB 3aMOPaXUBAHUSA-OTTAaUBaHUs O00ECIIEUNBAIOT
YBEJIIMYEHHUE MJIOTHOCTHU MOYBHI MPUOIU3UTENbHO Ha 20% U MOBBIILIEHUE HECYIIEN
CIIOCOOHOCTH TpHU BbICYIIMBaHUU 10 BiaxkHocTu 10% Ha 25% 1o CpaBHEHHUIO C
JeTHUM BapuaHToM (0e3 3amopaxuBanus). [Ipu MoxenupoBaHuu nojamMBa HOPMOU
500 m*/ra (50 MM) yT€M MOCIOMHOTO TOOABJIEHUS BOJIbI YCTAHOBJIEHO CHUXEHUE
Hecymel cnocoOHocTH i JietHero o6pasma ¢ 1010...1020 kIla mo 330...340
klla, Torma kak g oOpasla, MOABEPTHYTOTO MATH LHMKIAM 3aMOpa)KUBAHUS-
OTTaMBaHUsl, ITOT Noka3arenb ymenbiaercs ¢ 1250 klla qo 530...540 xIla. Takum
oOpa3oM, npejyuiaraemMasi TEXHOJIOTHUS MTO3BOJISIET MOBBICUTH JIOMYCTUMOE yJI€IbHOE
JaBjieHue Ha mouBy npu nonmBe B 1,59...1,61 paza oTHocutenbHO 0a30BOrO
BapuaHTa u B 6,62...6,75 pa3a otHOcHUTENBbHO cepuiiHOoro Hopmarusa 80 klla.

[TpakTHyeckasi 3HAUMMOCTb: MOBBIIICHUE JAOMYCKAEMOTO YAEIbHOTO J1aBICHUS
10 530...540 klla ga€t BO3MOXXHOCTh YMEHBLIUTH HMIMPUHY NPOdUIIss KOJECHBIX
npuxuTene Ha 20...25%, CHU3UTh METAINIOEMKOCTh X0JI0BOM YacTH M COKPATUTh
PHEpro3arpaThl Ha mepeaBmwkenue Ha §...12% 3a cezon. TexHomnorus He Tpedyer
KaluTaTbHOW MOJEpPHHU3AlMM MAallMH — HM3MEHSETCS JIMIIb  PErjaMeHT
AKCIUTyaTallMl U MEKCE30HHOTO 00CIyKMBaHUsA. PekoMeHayeMblil crmocod MOKeT

INPUMCHATBCA IIPpHU OPOIICHUU HJIOIJ_[aIICI\/’I, 3aHATBIX MHOI'OJICTHUMHW TpaBaMH, a
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TAaK¥XeE JJIs1 MEKCE30HHOU IIoATOTOBKHAU IMMOBCPXHOCTH MNCPCABUKCHUSA
IIMPOKO3aXBATHOM  MHOTOOIIOPHOW  JOXIEBAJIBHOW  TEXHUKHA. BHenpenue
HpC,ZLJIO)KGHHOﬁ TEXHOJIOTNHU CHOCO6CTByeT COXpPAaHCHHUIO ILIOAOpOAUA IIOYB,
CHIDKEHHUIO TIYyOMHBI OCTAaTOYHOM JepopManil M yYMEHBIIECHUIO SKOJIOTMYECKUX
HOCJIC,ZICTBHﬁ IIpH SKCILTyaTallun JOXKACBAJIbHBIX MAIlTWH.

Abstract. The article considers the urgent problem of reducing soil deformation
during the operation of wide-range circular sprinkler machines, which are the main
technical means of irrigation in the Russian Federation. Using the example of
machines of the type "Frigate” and "Kuban-LK1", it is shown that repeated passage
of wheel bearings along one track during the irrigation season leads to the
formation of a deep track (up to 300..350 mm), a decrease in the filtration
properties of the soil and degradation of its structure. Traditional approaches based
on increasing the area of the contact spot of the propellers do not provide the
required effect, and plowing areas at the end of the season does not eliminate the
effects of deformation.

As a promising solution, a technology has been proposed that combines the use
of a disk leveling device to fill a technological track with soil and off-season (pre-
winter) preparation of the movement surface using multiple freeze-thaw cycles in
waterlogged conditions. Experimental studies were performed on medium-loamy
soils of JSC Ozery in the Moscow region using a laboratory installation including a
measuring cone with a base diameter of 15 mm and an angle at the apex of 30 °.
The criterion for the bearing capacity of the soil was the specific pressure
corresponding to the complete immersion of the cone.

It was found that five freeze-thaw cycles provide an increase in soil density by
approximately 20% and an increase in bearing capacity when dried to a humidity
of 10% by 25% compared to the summer version (without freezing). When
modeling irrigation with a rate of 500 m3/ha (50 mm) by layer-by-layer addition of
water, a decrease in the bearing capacity was found for a summer sample from
1010...1020 kPa to 330...340 kPa, whereas for a sample subjected to five freeze-
thaw cycles, this indicator decreases from 1250 kPa to 530...540 kPa. Thus, the
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proposed technology makes it possible to increase the permissible specific pressure
on the soil during irrigation by 1.59...1.61 times relative to the basic version and by
6.62...6.75 times relative to the serial standard of 80 kPa.

Practical significance: increasing the permissible specific pressure to 530...540
kPa makes it possible to reduce the profile width of the wheel thrusters by 20...
25%, reduce the metal consumption of the chassis and reduce energy consumption
for movement by 8... 12% per season. The technology does not require major
modernization of the machines — only the rules of operation and off-season
maintenance are being changed. The recommended method can be used for
irrigation of areas occupied by perennial grasses, as well as for off-season surface
preparation for the movement of wide-range multi-support sprinkler equipment.
The implementation of the proposed technology helps to preserve soil fertility,
reduce the depth of residual deformation and reduce the environmental
consequences during the operation of sprinklers.

KaroueBnle ciioBa: MCJIMOpanus, A0KACBAJIbHBIC MAalllMHbI KPYTrOBOI'O ﬂCﬁCTBHH,
«®Dperary, «Kybanp-JIK1», mouBeHHass nedopmarus, Hecymias CHOCOOHOCTh
IMOYBbI, YACJIbHOC HABJICHUC, HTHUKIILI 3aMOPAKHUBAHUA-OTTAaNBAHWA, MCKCC30HHAA
IIOArOTOBKA,  3apaBHUBAIOIIECE  YCTPOMCTBO,  YNPOYHEHUE  MOBEPXHOCTHU
epeABUKECHUSA

Keywords: melioration, circular sprinklers, "Frigate", "Kuban-LK1", soil
deformation, bearing capacity of the soil, specific pressure, freeze-thaw cycles, off-

season preparation, leveling device, hardening of the surface of movement

BBenenue. Menmoparus 3eMenb SBISIETCS OJHUM U3 KIIFOYEBBIX (DaKTOPOB
oOecrieueHus TMPOJAOBOJBCTBEHHON O€30MMaCHOCTH M YCTOWYHMBOIO Pa3BUTHS
arponpoMBIIUIEHHOTO KoMIuiekca Poccuiickon ®epepanuu. B ycnoBusx 30H
PHUCKOBAHHOIO 3E€MJICHENINSI, a4 TaKXe B PETMOHAX C HEIOCTAaTOYHBIM WJIHU
HEPAaBHOMEPHBIM  €CTECTBEHHBIM  YBJIA)KHEHUEM, OpOLIAEMOE  3€MIJICNIEIINE
MO3BOJISIET TApAaHTUPOBAHHO TIOJIy4aTh BBICOKME H CTAaOWJIBHBIE YpOXKau

CEIBCKOXO3SIMCTBEHHBIX  KyJnbTyp. lIpuopuretHoe 3HaueHME B  CHCTEME
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MEJIMOPATUBHBIX MEPONPHUITHI OTBOAMUTCS TEXHUYECKOMY IEPEBOOPYKEHUIO WU
MNOBBIIICHUIO A()(PEKTUBHOCTH IKCIUTyaTallud OPOCUTEIBHBIX CHUCTEM, YTO
OCOOEHHO aKTyaJlbHO B CBETE I'OCYJApCTBEHHBIX IMPOrpaMM II0 BOBJICYEHHIO B
000pOT HEHCHOJB3yEMBbIX CEJIbX033eMeNb M YBEJIWYCHHUIO MPOIYKTHBHOCTH
MEJIMOPUPYEMBIX YIOJIHM.

Cpenn  TEXHUYECKMX  CpPEACTB  OpOIIEHUs  HauOoyiee  IIHUPOKOE
pacnpocTpaHEHUE TMOJYYWIH IIMPOKO3AXBATHBIE JIOKJEBAJIBHBIE  MAaIIUHBI
KpyroBoro JAeWCTBHsA, B YaCTHOCTH Takue Kak «@Pperat» (pucyHok 1, a) u
«Ky0Oanp-JIK1» (pucynok 1, 0). Mx mnpumMeHeHHe o00O€CHEUMBAET BBICOKYIO
PaBHOMEPHOCTb paclpenesneHuss A0, 3HAYUTENbHYI0 MPOU3BOJIUTEIBLHOCTh U
BO3MOXKHOCTh ~aBTOMATHM3allMM TOJMBa Ha Ooipmmx miomanax. OnHako
WHTEHCUBHAs OJKCIUTyaTallMsl JaHHOM TEXHUKH, OCOOEHHO Ha TSKEIbIX 10
IPAHYJIOMETPUYECKOMY  COCTaBy  II0YBaxX, CONPOBOXIAECTCS  HETaTUBHBIM
BO3JICHCTBHEM XOJOBBIX CHUCTEM Ha IIOYBEHHBIM MOKPOB. MHOIOKpaTHOE
IIPOXO’KJIEHUE KOJECHBIX ONOP MO OJHOMY M TOMY € CJIely B T€YEHUE MOJIUBHOTO
Ce30Ha MPUBOJUT K 0OPa30BaHMIO TNTyOOKOH KOJE€H, CHUKEHUIO (PHIIbTPAllMOHHBIX
CBOMCTB TMOYBBI M YXYJILIECHUIO arpo(pu3MyYecKux MoKazarejaeil MmaxoTHOro Clos

IIOYBBI.

a 0
a— JAIM «®perat»; 6 — IM «Ky6anb-JIK1»

Pucynok 1 — O6mmuii BUJ MMPOKO3aXBATHBIX J0XKACBATbHBIX MAIlIUH
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OCHOBHBIM HANpPaBICHUEM HCCIIECIOBAHUS SIBJISIETCS CHUKEHHE 3HAYCHMUS
rIIyOUHBI TTIOYBEHHOM AedopMaliiy, BOSHUKAIONIEH B KOHIIE MOJIMBHOTO CE30HA U
JOCTUTarome B HEKOTOphIX ciydasx 3HadeHud ot 300 mo 350 mm. Iloaxomsi,
CBSI3AHHBIE CO CHWXCHHEM YJIECIBbHOIO JABJIICHUS HA IMOYBY 34 CUET yBEIWYCHUS
IUIOIIAIA TISAITHA KOHTAaKTa KOJIECHOTO JABWKUTEIA, HCUYEPNAIN PECYPCHBIE
BO3MOXHOCTM M TOKa3all HU3KYI0 JOHEPreTUYECKYID M NPAKTHUYECKYIO
(G ()EKTUBHOCT, TPUMEHEHHUS, TaK KaK COXPAHSETCS BO3MOKHOCTH IMOSBIICHUS
MOYBEHHOU jaedopmaliid C YyBEJIMUYCHHOM T©iyomHod mo 500 mm u Ooiee.
[lepennaxyBanue yd4acTKa IO OKOHYaHUM IIOJMBHOTO CE30HA HE YCTPAHSET
MOCJEACTBUS AepopMaliuu ¢ 00pa30BaHUEM MOHUKEHUM, B KOTOPHIX MPHU MOJIUBE
BO3HUKACT IIEPCYBIAXKHEHUE, OTPULATEIIBHO BIMAKONIEE HAa IUIOAOPOIUE
BO3JEJIBIBAEMBIX 3€MEJIb U MIPUBOASAIIEE K AETPaJallii IOYBEHHOW CTPYKTYPHI.

Oco0eHHO OCTpO YyKa3aHHas MpoOsieMa MPOSABISAETCS MPH AKCILTyaTaluu
IMPOKO33aXBATHBIX JI0KAEBAIBHBIX MAIIMH KPYTroBoro Aerctsus tumna «dperam» u
«KyOanp-JIK1». JlanHble MamuHbl, 00J1a7asi BHICOKOH MPOU3BOAUTEIBHOCTHIO U
3HAYUTEJIBHOM JUIMHOW KOHCOJIbHOM YacTH, MPEIbSIBISAIOT [OBBILICHHbBIC
TpeOOBaHMs K HECYLIEH CIOCOOHOCTH MOYBBI B 30HE MPOXOJA KOJECHBIX OIOP.
[IpumensieMass Ha HUX TEXHOJIOTMS JBUXEHUS [0 Kpyry TMpPUBOJIUT K
MHOIOKpPaTHOMY HAarpy>K€HUIO OJIHOTO W TOrO € CJeda, 4YTO B YCIOBHUAX
CEPUIHOTO MOJX0/1a YCYTryosieT IIyOuHy aedopMaiui U CHUKAET MEKCE30HHOE
BOCCTAHOBJICHHE TUIOAOpOaAUs. VIMEHHO Il 3TMX W MOJO0OHOTO TUIIOB MAIIWH
pa3pabOTKa HOBBIX METOJOB MOATOTOBKH MOBEPXHOCTHU MEPEIBUKEHUS SBIISICTCS
HanOoJiee BOCTPEOOBAHHOM, TaK KaK MO3BOJISIET 0€3 KalnUTaJIbHOW MOAEPHHU3ALUU
XOJIOBOM CHUCTEMBI CYIIIECTBEHHO MOBBICUTH A (PEKTUBHOCTH OPOIIICHHUS.

MarepuaJibl 1 MeToabl. B KauecTBe TE€OPETUUECKOW OCHOBBI JIJIsl pa3padOTKU
NpUHATA  TEXHOJIOTHS,  oOecrmeumBaroniasi  COOJIOJEHHUE  DKOJOTHYECKHX
TpeOOBaHMI,  COXpAaHEHHWE  TOYBEHHOTO  IUIOJIOPOAUS W TIOBBINICHUE
3 PEKTUBHOCTH DKCILTyaTalldd MHOTOOIMOPHOM MOXKJA€BaIbHON TeXHUKU. J[aHHas
TEXHOJIOTUSI  MPEANOJIAraeT  MCIOJb30BAHUE  JUCKOBOTO  3apaBHHUBAIOLIETO

yCTpOMCTBa (PUCYHOK 2), KOTOpO€ CHOCOOCTBYET YIPOYHEHHIO TOBEPXHOCTH
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MEePEBIKEHUS JOXKIeBalbHOM MamuHbl (JIM) 3a CY€T BbICHIXaHUS IOYBHI B
MEXXTIOJIMBHOW nepuo. B pamkax peanuzanuu yka3aHHOW TEXHOJIOTUH ITPOBEACHBI
DKCIEPUMEHTAJIbHBIE HCCIEAOBAaHUS, LEJIbI0 KOTOPBIX SBJISUIOCH OIPEIACICHUE
MAaKCHUMaJIbHO JIOIMYCTUMOI'O YJIEJIBHOTO JIABJIEHHS HA TIO4YBY CO CTOPOHBI
KOJIECHBIX JBMXKHUTENICH JOXKIEBaJbHBIX MAlIUH, OOCCHEUYHBAIOIIETO CHUXKEHHUE
MaTEepUATIOEMKOCTH KOHCTPYKLUHU, HEPreTUUECKUX 3aTpaT Ha NEPEABUKECHHE U

HECTAaTUBHOI'O 3KOJOTINYCCKOI'O BOSI[CfICTBHH Ha opomaeMHﬁ Y4acCTOK.

o
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a — CXCMa 3apaBHUBATCIIS KOJICH,

0 — 3apaBHUBATEb Ha TEICKKE TOKACBATLHON MAIIIMHBI

1 — xpoHuTeliH; 2 — onopa; 3 — rOpU30HTAJIbHBIN HIAPHUP
Pucynok 2 — O6muii Buj| yCTpOHCTBA 1715 3apaBHUBAHUS KOJIEU

A POKO3aXBATHBIX JOKACBAILHBIX MallliH
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B 06a30BOM BapuaHTe TEXHOJOTHH 3a MEPUOJ MEXKIY JBYMS CMEXKHBIMH
nojauBamMM Hopmo# m,, = 500 M/ra (4To COOTBETCTBYET HMHTEpPBANy OKOJIO 7/
CYTOK) Hecymlasi CrnocoOHOCTh TouBbl Fy (momycTUMoe yjAelbHOE JaBJCHUE
XOJIOBOM CHCTEMBI Ha IOYBY) B KOJI€E, 3AMOJHEHHOW IOCPEICTBOM JUCKOBOIO
3apaBHUBAIOIIETO YCTporcTBa, Bo3pacTaeT a0 950...1000 klla. ITpu npoBeneHnn
JOK/IeBaHUSI TAaHHBIM Mokazarenb cHkaeTcs 10 320...340 klla. Takum oOpazom,
otHocutenbHO TpedoBanuii ['OCT, ycTaHABIMBAIOMIKUX BEIUYHHY JIOMYCTHMOTO
yAEIbHOTO JaBlieHus Ha mouyBy Ha ypoBHe 80 klla, nabGmiomaercs Oosiee ueM
YEThIPEXKPATHOE MPEBBIIICHUE, YTO MO3BOJISIET IPUMEHSTh KOJIECHBIC JBUKUTEIH
C YMEHBIIIEHHOH (TI0 CPAaBHEHHUIO C CEPUHHBIMU 00pa3liaMy) ITUPUHON TPOQPHIIS.

JlanpHeimue wuccienoBaHus ObLIM  HANpaBlieHbl Ha TOUCK CIOCOOOB
JIOTIOJIHUTEJILHOTO TOBBIIIEHUSI HECyIIel crnocoOHocTH F,, 00ecrneunBaroiero
JanbHEIIee YMEHbIIICHUE MUPUHBI TPO(UIIA KOJECHBIX JBUXKUTENCH, CHUKEHUE
MaTepUAIOEMKOCTH M DHEPreTUUECKUX 3aTpaT Ha IMEpPEBIKEHUE, a TaKkKe
COKpAIlIEHUE IKOJOTUYECKOTO yiepoa sl BO3/IETBIBAEMOT0 Y4acTKa.

[Ipennaraemasi TexHoJorus Oa3upyeTcss Ha cieayromeM Mnonoxenuu. I[lo
OKOHYaHUU MOJMBHOTO CE€30HA XOJOBBIMH CHUCTEMaMU JI0XKJACBaJIbHON MAaIlIMHBI B
CEpUMHOM UCHOJHEHUU (OPMHUPYETCS YIUIOTHEHHBIA TIOYBEHHBIH KENOO €O
cpeaneit rmyounoit kosen 100...150 mMm. 3anosHeHHe JaHHOTO kET00a MOYBOM,
MOCPEACTBOM 3apaBHUBAIOIIETO YCTPOMCTBA, B MPEA3UMHUIN MEPUOJ B COUETAHUU
C KPYrOBBIM IOJHBOM HOpMOH m, = 500 m%/ra B 3HUMHe-BECCHHHII MEPHOL
CO3/1aéT YCJOBUS JIJIsi MPOXOXKICHUST MHOTOKPATHBIX ITUKJIOB 3aMOpaKUBaHUS U
OTTauBaHMs IPyHTA NPH €ro NepeyBIaKHEHUU. 110 cpaBHEHHUIO C IETHUM LIMKIIOM
«TepeyBIaKHEHUE — BBICBIXaHWE», TPYHT BHYTpH kérnoba B mpoluecce
3aMOpaXMBaHUSA U OTTAaMBaHUA TOJABEpraeTcs 00Jiee MHTCHCUBHOW CTPYKTYpPHOM
MEePECTPOIKE, COMPOBOXKAAIOIICHCS AOMOJHUTEIbHBIM CHUXEHUEM IOPUCTOCTU

(pucyHOK 3, 4).
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Pucynoxk 3 — CtpykTypa nepeyBiakHEHHON U BBICYIIIEHHON CPEIHECYTIIMHUCTON

nouBsI (B ycinoBusix AO «O3épbn» MOCKOBCKO# 0071aCTH)

Pucynok 4 — CtpykTypa nepeyBiaxxHEHHON, OJHOKPATHO 3aMOPOKEHHOH,

Pa3MOPOKEHHON U BBICYIIIEHHOW CPEIHECYTIIMHUCTON MouBkI (B yciaoBusax AO

«O3Epp» MOCKOBCKOI 00J1aCTH)
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[IpoBencnnsie UCCJIEI0BAHHUS ObLIH MTOCBSILEHBI ONPEJEICHUIO
KOJIMYECTBEHHBIX  TOKa3aTeleld TMOBBIIEHUS  Hecymiedl cmocobHoctn  F
CPEIHECYIJIMHUCTOM TMOYBBl 3a CYET YBEIMYEHUS IIJIOTHOCTH (yMEHbBILIECHUS
MNOPUCTOCTH) MPHU MHOTOKPATHBIX IUKJIAX 3aMOPAKUBAHUSA-OTTAMBAHUS B
YCIIOBHSIX IIEPEYBIIAXKHEHU Kojeu. McciienoBanus BBINOJIHSAINCE JJI TOYBEHHBIX
ycioBuit AO «O3Epb» MOCKOBCKOM 001acTH.

Ha pucynke 5 npencraBieHsl 00pa3iibl CPETHECYTIIMHUCTON TTOYBBI, HMEIOIITHE
OJIMHAKOBYIO Maccy IO IEPEYBIIAXKHEHHUs, HO Pa3IMYarOIIUEcs MO BBICOTE CIIOS

nocJie BhICyIIMBaHuUs A0 BiaxHoctu W, = 0,10,

a — obpazer; No2; 6 — oOpaszer Ne3

Pucynox 5 — O0mmii Buj eMKOCTEH C HCClIeTyeMbIMH 00pa3IiaMu MOYBHI,

BBICOXIIUX J10 3HaueHu# Biaaxnoctu W, = 0,10

[Tocne noctwxkenus Brnaxknoctu W, = 0,10 obpazenr Ne3, mpencraBnstomuii
co0Ol TOYBY, BBICYIICHHYIO IOCJIE TNepeyBilaxHeHus: (0e3 3aMopakxuBaHUs),
xapakrepusyercs Oounblieil BeicoTol cinost h = 0,06 M (pucynok 5, 6). O6pazen
No2 (pucyHok 5, 0), moABepraBIIUHCS MATH IUKJIAM 3aMOPaKUBAHUS-OTTaUBAHUS
B MEPEYBIAKHEHHOM COCTOSHHUHU, UMEET MEHBIIYI0 BbicoTy cios i = 0,05 M, uto
KOCBEHHO CBHJIETEJILCTBYET 00 YBEIMUYEHUU IUIOTHOCTH MpUOIM3UTENBbHO Ha 20%

OTHOCHUTETHHO 00pa3ia Ne3 (pucyHok 6, a-0).
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a 3]
a — BBICOXIIIAsl U3 COCTOSHUS TIIEPEYBIAKHEHHUS M0YBa; O — MOYBa MOCJIC MMATH
IIUKJIOB 3aMOpaKHBaHUC-PA3MOPaKUBAHUE

Pucynox 6 — 3mepenune BbICOTHI €105l (IJIOTHOCTH) UCCIIETYEMbIX 00pa3IioB

JIJis 9KCTIEpUMEHTAIILHOTO ONpEAENICHUs] HECYyIel COCOOHOCTH TOYBhI ObLIa
pa3zpaboTtana 1abopaTopHasi yCTaHOBKA (PUCYHOK 7, a), BKIIFOUAOIIasi EMKOCTH JJIs
pa3MeINIeHns] TTOYBEHHBIX O0pasloB M HArpy)KCHHBIM H3MEPHUTCIBHBIA KOHYC C

JMaMeTpoM OCHOBaHUs 15 MM 1 yriom npu BepiinHe 30° (pUCYHOK 7, 6).

a — EMKOCTbh; O — Harpy>KEeHHBII KOHYC

Pucynok 7 — OOmuii Buj J1abopaTOpPHON YCTAHOBKH JJIsl IPOBEACHUS

3KCIIEPUMEHTAIIBHON YaCTH
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B xone sxcnepuMeHTOB Ha CTaJIbHYIO MTPOBOJIOKY C (PUKCATOPOM, TPOXOISIIYIO
4yepe3 KOHYC, IOCIEOBAaTEIbHO HABELIMBAJIUCh JIONOJHUTEIbHBIE TPY3bl 10
JIOCTHKEHHSI CyMMapHOW MAaccChl, IPU KOTOPOM HAOII0AI0Ch MOJTHOE OTPYKEHUE

U3MEPUTEIILHOTO KOHYCa B IIOYBEHHBINA 00pa3el (pUCyHOK 8).

Pucynok 8 — [lorpyxeHue n3mMepuTeIbHOrO KOHyca B TOUYBEHHBIN 00paserl

Jis  obecrnieueHuss  BO3MOXKHOCTH ~ MHOTOKPATHOTO — HCIOJIb30BaHUs
U3MEPUTENbHBIX EMKOCTEH M OeCHpermsITCTBEHHOTO TMepEeMEeIleHUs] HarpyKeHHOU
OPOBOJIOKA JIHUIIE KaXJOM EMKOCTH OBLJIO OCHALICHO TEXHOJOTHYECKUM
OTBEPCTUEM, 3aKPBIBAEMBIM Te€pPMETH3UpYIOIIel MpoOKoW. BrakHOCTh MOYBHI
W, ompenensnack Mo MoKa3aHUSM 3JEKTPOHHBIX BECOB HAa OCHOBE YMEHBIICHUS

Macchl 00paslia Mmocie ero BhICYIIMBAHKS B CYIIMIBHOM MKady (pucyHok 9).

Pucynok 9 — Onpenenenne BIaXHOCTH MOYBEHHOTO 00pasiia C UCIOJIb30BaHUEM

3JICKTPOHHBIX BECOB
70



International agricultural journal 3/2026

PesyabTarbl. O0paboTka S3KCHIEPUMEHTATBHBIX JaHHBIX BBIMOIHIACH C

ONpENEICHUEM HECYUIel CHOCOOHOCTH NOYBBI P, Kak BEJIWYUHBI YIEIBbHOTO

JABJICHUSI, COOTBETCTBYIOIIETO MOMEHTY IOJIHOTO TIOTPY)KCHHS H3MEPUTEITHHOTO
KOHYCa B HCCJIEyeMblil oOpa3ell.
CpaBHUTENBHBIE PE3YJAbTAThl  OKCIHEPUMEHTOB TPEJACTABICHH B  BHUJC

rpaduyueckux 3aBucuMocteit Ha pucyHke 10.
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a — obpazer; No2; 6 — oOpaszer Ne3
Pucynox 10 — 3aBucumoctu usmMeHeHus Hecyten cnocoonoctu Fy klla

MOYBEHHBIX 00Pa3LOB OT BIaKHOCTH NouBbl W, %

O6pazenr Ne3 COOTBETCTBYET YCJIOBHUSIM JIETHETO MEPHUOJAa M TMPEICTABISIET
coOOli  MOYBY, BBICYIIEHHYIO TMOCJIe TMepeyBlaxHeHus (0e3  IHKIOB
3aMopaxkuBaHusg-oTTanBanus). OOpazerr No2 mpencraBisier co0Ooi  TOYBY,
BBICYIIICHHYIO TTOCJIE TIEPEYBIAXHEHUS, HO TIPEABAPUTEILHO MOABEPTHYTYIO TISTH
[IUKJIaM 3aMOPaKUBaHUS-OTTaUBaAHU.

AHanu3 TOJIYYCHHBIX PE3YJIbTATOB MO3BOJSET 3aKIIOYUTH, YTO MPUMEHEHUE
TEXHOJIOTHH YIPOYHCHUS TIOBEPXHOCTH TEPEABHKEHUS 3a CUYET HCITOJIB30BAHUS
IIUKJIOB 3aMOPKUBAHUSA-OTTAUBAHUS B YCIOBUSIX TIEPEYBIAKHEHUS 00ECIeYnBaeT

yYBEJIMYECHHE HeCcylled CIMOCOOHOCTH TOYBbl P, npu €€ BBICYIIMBAHUU [0
BnaxkHoctn W, = 10% npubnusutenbHo Ha 25% MO CpaBHEHUIO C JIETHUM

BapUAHTOM.
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Kpome toro, ycranosneHo, uto popmupoBanue 0osiee MIOTHOW CTPYKTYPHOM
OpraHu3alliy NOYBbI B MOBEPXHOCTHOM CJIO€ MYTH NEPEIBMKEHHS (OTHOCHTEIBHO
JIETHETO BapUaHTa) II03BOJISIET MPOTHO3UPOBATh CHUKEHHWE WMHTEHCHUBHOCTU
NaJieHUus] HEeCylled CIOCOOHOCTH NpH IMPOBEAEHUU KPYroBoro nosivsa. [laHHoe
00CTOSITENILCTBO OOYCIIOBJIEHO TE€M, UTO YIUIOTHEHHBIA TPYHT XapaKTepU3yeTcCs
MEHbIIIEH CKIIOHHOCTBIO K PA3MOKAHUIO TIPH YBIAKHEHUHU.

JUIs KOJIMYECTBEHHON OLIEHKM CHIDKEHUS Hecyleil crnocoObHoctu F, B

Imponecce I10JIMBa ObBLIN IMPOBCACHBI HCCJICIOBAHUA. Ha BBICYIICHHLIC 1O

BrnaxxHoctn W, = 109% o0pa3upl OCylIECTBISUIOCH BO3ACHCTBUE MOBEPXHOCTHOTO

CJIOS1 BOJBI TOJIIMHON 5 MM, A00ABIIIEMOr0 KaX/1yl0 MUHYTY B TedeHue 10 MUHYT.
VYKa3aHHBIM pEXUM II03BOJISI  BOCIPOM3BECTH  YCIOBHs II0JMBA HOPMOM

m,, = 50 mm (500 M*ra) ams KpailiHe# OMOpbI XOJOBOW CHUCTEMBI C HOMEpPOM
N =10.

B xome 3akiOUMTENHFHOTO HJKCIEPUMEHTa YCTAaHOBJICHO clienyromiee. [l
oOpasna Ne3 (eTHult BapuaHT) 3a()UKCUPOBAHO CHUKEHHE HECYIEH CTIOCOOHOCTH

¢ HavanpHOro 3HaueHus FPp(W, = 10%) = 1010 1020 xI1a no 330...340 lla

nocyie MojenupoBanus noiausa. s obpasma No2 (MmaTh MUKIOB 3aMOpaKMBAHUS -

oTTamBaHus1) HavanbHOe 3HaueHue Py (W, = 10%) cocraBuno 1250 xIla, a mocne

nonuBa cHu3uiock A0 530...540 kl1a.

Ha ocHOBaHuM MOJY4YEHHBIX JAHHBIX CHEJaH BBIBOJ, YTO KCIIOJIb30BAHUE
npejiaraéMoi TeXHOJIOTUH TI03BOJISIET MOBBICUTH JIOITYCTUMOE YACIBHOE JTaBICHUE
Ha TOYBYy ¢ TPU TPOBEJACHUU TMOJMBA MaKcUMaiabHOW HOpMmoil 500 m*ra B

530540

to as0_ 1,59 =+ 1,61 pasa oTtHOCHTETBHO 0a30BOro (JIETHEr0) BapHaHTa, YTO
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COOTBETCTBYET IMpEBbINIEHHI0 B 06,62...6,75 pa3a OTHOCUTENIBHO CEPUITHOIO

Hopmarusa ¢ = 80 kI1a.

OOcyxnenue. IlomydeHHBIE B XOJI€ JKCIEPUMEHTA PE3YJIbTaThl IO3BOJISIOT
NEPECMOTPETh  CIIOKHMBIIMECS MPEACTABICHHUS O NPENEIbHO JOMYCTUMOM
yEIBbHOM JaBJICHUHN XOJOBBIX CHCTEM MHOT'OOIOPHBIX JT0K/IE€BAJIBHBIX MAIIMH Ha
nouBy. JleWCTByrOIIME HOpPMATHBBI OPHUEHTHPOBAaHbl HAa  TPAJAUIMOHHBIE
TEXHOJOTHH JBW)KCHHS O€3 IeJCHANpaBICHHOIO YIPOYHEHHUS MOBEPXHOCTU
nepenBkeHus. OQHAKO, Kak IMOKA3aldu UCCIENOBAHMS, NPUMEHEHUE TUCKOBOIO
3apaBHUBAIOLLIETO YCTPOMCTBA B COUETAHUU C MEXKCE30HHOU MOATOTOBKOM KOJIEH C
UCIIOJIb30BAHUEM  LHUKJIOB  3aMOPAaKMBAHMSI-PA3MOPAKUBAHMS  OTKPBIBAET
BO3MO>KHOCTh MHOTOKpaTHOro (B 6,6...6,8 pa3a) mpeBbIIIEHUS 3TOrO0 HOpMaTHBa
0€3 HEraTUBHBIX IKOJIOTMYECKUX MOCIEICTBUM.

Ba)XxHO IOAYEPKHYTh, YTO yKa3aHHBIE MPEHUMYIIECTBA HAIPSIMYIO CBA3aHBI C
KOHCTPYKTUBHBIMH OCOOEHHOCTSIMHU JIOKJAeBaIbHbIX MalinH «Pperat» u «Kybdanb-
JIK1», a Takxe mogoOHOTo TUIAa MalIH. /J[aHHbIE MaIIMHBI SKCILTYaTHPYIOTCA, KaK
IPaBUJIO, HA KPYIHBIX CEBOOOOPOTHBIX MAacCHBaX C TSHKENBIMU CYTJIMHUCTBIMU U
IJIMHUCTBIMU  TIOYBaMH, TJI€ €CTECTBEHHOE BOCCTAHOBJIIEHHE  CTPYKTYpbI
poucxoauT MeasieHHo. KpyroBas cxema JBHXKEHHSI IPEAOIIPEACIIIET TOCTOSHHOE
UCIIOJIb30BAaHUE OJHHUX M TE€X JK€ TEXHOJIOTMYECKHX KOJIEC, YTO B CEPUHHOM
BapuMaHTE NPHUBOJIUT K IMporpeccupyrolmemMy ux 3arnyonenuto. llpennmaraemsiii
METOJ  NpPEI3UMHEHd  MOATOTOBKHA  IO3BOJIIET  NPEBPATUTH  HENOCTATOK
(MHOTOKpaTHOE€ HArpyeHue) B MPEUMYIIECTBO: HMMEHHO IOBTOPSIEMOCTb
IPOXOJOB M BO3MOXHOCTh 3allOJHEHHUS] KOJEU IMOYBOM C MOCIETYIOIINM
IPOMOPAXMBAaHUEM  CO3JAIOT  YCJIOBUS JUII HMHTEHCHUBHOM  CTPYKTYpHOMU
NEePECTPONKH, KOTOPast HEBO3MOXKHA MPU Pa30BOM BO3ACHCTBUU.

Cnengyer Takke OTMETHTb, 4YTO IIOBBIILIEHHE JOMYCKAaEMOro YAEIbHOIO
nasnenuss 10 530-540 xIla B ycrmoBUsAX MOJAMBa TMO3BOJISIET HCIIOJIb30BATh
KOJIECHBIE JIBMXKUTENM ¢ upuHOU npoduis Ha 20...25 % meHblie cepuitHoid. 1o

I[aéT BO3MOKHOCTh CHHU3UTh METAJUIOEMKOCTD XOI[OBOﬁ 4acTu, yYMCHBUIMTDH
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CONPOTUBJIEHUE KAYEHUI0 M, KAK CIIEACTBUE, COKPAaTUTh HHEPro3arpaTbl Ha
nepeaBkenrue MamuHbl. [(ns «®perara» ¢ uucaom omop 10...12 m «KyOanb-
JIK1» ¢ aHaJOTUYHBIMH MTapaMeTpaMu CyMMapHBIA 3((EKT MOKET BbIpaXKaThbCs B
CHI)KEHMM pacxoda »3JIEKTposHeprun u Boabl Ha 8...12% 3a ce30H, 4TO
NOATBEPKIAACTCA JAHHBIMHA 110 BJIMSIHUIO IIMPHUHBI KOJIECA HA CONPOTUBIICHUE
IIEPEKAThIBAHUIO HA YIUIOTHEHHBIX IPYHTaX.

OrpaHnyeHueM MPOBEAEHHOIO HCCIEAOBAHUS SBISETCA J1a0OpaTOPHBIMA
XapakTep OJKCIIEpUMEHTAa. B TOJIEBBIX YCIOBHMSAX Ha IIOKa3aTelu HeECylen
CIIOCOOHOCTH OYyAYT BIMATH Takue (PakTopbl, KAK HEOJHOPOIHOCTh MOYBEHHOIO
MOKpOBa, TIIyOMHA NMPOMEP3aHHs], KOJIMYECTBO LIMKIOB «OTTENEIb-3aMOPO30K» B
KOHKDETHYIO 3UMY, a TAaK)K€ CTEIEHb 3aIl0JIHEHHs KOJIEW MOYBOM Mepe] 3UMHUM
nepuogomM. Kpome Toro, wucciienoBaHue BBINOJIHEHO MJIA OJHOTO THIA ITOYB
(cpennecyrnunucTtele mouBbl AO  «O3&pbel» MockoBckoi obnactu). [ns
pacnpoCTpaHEHUs] pe3yJlbTaTOB Ha Jpyrue peruoHsl (Hampumep, ¢ Oojee
TSOKENBIMA TJIMHUCTBIMU TOYBAMHM WM C JIETKUMH CyNECYaHbIMH) MOTpeOyeTcs
IIPOBEJICHHUE JIOIIOJIHUTENIBHBIX IKCIIEPUMEHTOB. TakKe HYXJAIOTCA B YTOUYHEHUU
ONTUMAJIbHOE  KOJIMYECTBO  ILMKJIOB  3aMOpPAaXXMBAHUS-PA3MOPAXKUBAHUS U
MUHHMAJIBHO JIOITyCTUMas BJIAQXKHOCTb ITOYBBI B MOMEHT Hayaja IPOMOPAXKUBaHHUS.

Jnst xo3siicTB, okcruryatupyomumx — «®perary u  «Kybanp-JIK1» Ha
CYIJIMHUCTBIX MOYBAaX, PEKOMEHAYETCS CIEAYIOMINI TEXHOIOTUYECKUN MPUEM: TIO
OKOHYaHHUH IOJIMBHOTO CE30HA MPOU3BECTH 3arlojHEHHE 00pa3zoBaBLICHCS KOJEH
PBIXJION MOYBOM (HaNpUMeEp, C MOMOILBIO JUCKOBOTO 3apaBHUBATENS ), 00ECTIEUNTh
NEepeyBIAXHEHUE O3TOM 30HbI (€CTECTBEHHBIMU OCAJKaMH WJIA OCTaTOYHBIM
MOJINBOM) M OCTaBUTh B TAKOM COCTOSIHUM Ha 3UMHHMI nepuold. MHOrokpaTtHoe
€CTECTBEHHOE 3aMOpPAKMBAaHUE M OTTAaMBAaHUE B TEUYEHUE 3UMbl NPUBEAET K
3¢ ¢eKTy, aHaJOrMYHOMY J1a0OpaTOpPHOMY, M K Hayally CIEAYIOLIEro CE30Ha
MOBEPXHOCTh MEPEABIKEHUS OyAeT UMETh MOBBIICHHYIO HECYILTYIO CTOCOOHOCTb.
[Ipy >TOM KanmuTalbHBIX 3aTpaT Ha MOJEPHHU3AIMI0 MAaIlMH HE TpedyeTrcs —

MCHACTCA TOJIBKO PCTIIAMCHT 3KCILTyaTalliy U MCKCC30HHOTO O6CJ'Iy>I(I/IBaHI/I$I.
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BoiBoabl. B pe3ynbrare mpoBEAEHHBIX TEOPETUUECKUX U IKCIEPUMEHTAIbHBIX
VCCJIEIOBAHUI MOITYYEHBI CIEAYIOIINE OCHOBHBIE BBIBOIBI.

HayuHno 060cHOBaHa BO3MOKHOCTh MOBBIIICHUS HECYIIEH CTIOCOOHOCTH MOYBBI
B MEXKCE30HHBI NEpPHOJ IyTEM HCIOJIb30BAHUS MHOTOKPATHBIX I[MKJIOB
3aMOpaXUBAHUA-OTTAUBAHUS TIPU TEPEyBILKHEHHOM COCTOSSHUM TOYBEHHOTO
MacCHBa, HaXOJSIIETOCs B 3alI0JIHEHHON TEXHOJOTUYECKON KoJjiee. Y CTaHOBJICHO,
YTO TSATh IMKJIOB 3aMOPaKMBAHUSA-OTTaWBAaHUA OOECIEYMBAIOT YBEIUYECHUE
HECYyIIeH CIIOCOOHOCTH, BBICYyIICHHOW 10 BiaaxkHoctn W, = 10% moussl
npuoOIM3uTeNIbHO Ha 25% 1O CpaBHEHHIO C JIETHUM BapuaHtoM (0e3
3aMOpakKUBaHU).

Pa3zpaboran crnoco0 Mexce30HHOW (mpeAa3uMHel) MOATOTOBKUA MOBEPXHOCTH
MEPEJIBIKCHUST XOJIOBBIX CHCTEM JIOXKICBAJIbHBIX MAIllUH, HAMNpaBJICHHBIA Ha
CHIW)KCHHE TJIyOMHBI TMOYBEHHOW nepopManid U MOBbIMIEHHE 3(P(HEKTUBHOCTH
AKCIUTyaTallMM IIMPOKO3aXBaTHOW JIOXKJIeBalbHOW TeXHHMKH. [lokazaHo, yTo mpu
MojenupoBaHun mojguBa HopMod 500 M3/ra Hecyiias CHOCOOHOCTh TOYBBHI,
00paboTaHHON MO MPEAIOKEHHOM TEXHOJOTHH (MATh IHUKJIOB 3aMOpPaKUBAHUS -
ortauBaHus), cHmwxkaerca A0 530...540 klla, yto B 1,59...1,61 pa3a npessiaer
COOTBETCTBYIOIIUI MTOKa3aTelsb Jjisi 0a30BOro (JeTHEro) Bapuanta u B 6,62...6,75
paza — HopmatuBHoe 3HaueHue 80 klla.

[IpensioxkeHHbI C€IOCO0 PEKOMEHAYETCS] K MPUMEHEHUI0 MPU OPOIICHHUH
IO e, MpeAHa3HAYCHHBIX MJIsi BO3JCJIBIBAHUS MHOTOJIETHUX TpaB, a TaKkKe
JUIS MEXKCE30HHOM MOATOTOBKM MOBEPXHOCTH NEPEIBHXKEHMS IMIMPOKO3aXBAaTHOM
MHOTOOTIOPHOM JTO’K/IEBAJIbHOM TEXHWKH, BKIIIOYas MAalllMHbI KPYroBOI'O THUIIA
«®perat» u «Kybanp-JIK1».

[IpakTrueckasi peanuzaius pa3pabOTaHHOW TEXHOJIOTUU MO3BOJISET MOBBICUTD
JIOTIyCTUMOE YAENBHOE JaBJIEHUE XOJOBBIX CHCTEM Ha MOYBY 0€3 YXYIIICHHUS
HKOJIOTHYECKOTO COCTOSIHUS OPOIIAeMOr0 y4acTKa, YMEHbBIIUTh IIUPUHY Tpoduis
KOJIECHBIX ABUKHUTENEH, CHU3UB TEM CAMbIM MATEPUaTOEMKOCTh U SHEPreTUUECKUE

3aTpaThl HA MEPEABUKEHUE, a TAKKE COKPATUTh TNIYOMHY OCTAaTOYHON MOYBEHHOMN
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nedopmarii 1 IpeIoTBPaTUTh 00pa30BaHKE MEPEYBIAKHEHHBIX 30H, HETATHUBHO
BIUSIOIINX HA MUIOAOPOINE BO3/IEIBIBAEMBIX 3EMEIIb.

Takum oO0Opa3oMm, BHEIpPEHUE MPEAJIOKEHHOIO0 Crocoba MEeXCE30HHOM
MOATOTOBKM  TOBEPXHOCTH  TIEPEIBIDKCHHUSI  CIIOCOOCTBYET  IOBBIIICHHIO
3G ()EKTUBHOCTH TMPUMEHEHUS MHOTOOMOPHOM JI0KIECBAIbHOW TEXHUKH U
CHUYKEHUIO SKOJIOTUYECKUX MOCIEACTBUM I OPOIIAEMbIX arpojaHAIadToB.
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Annoranus. [IpoBeaeH nopoOHbI aHaNKU3 B cepe OTHECEHHUS 3eMelb K 0c000
[EHHBIM POYKTUBHBIM CEJIbCKOXO3SIICTBEHHBIM yrOoAbsIM u K
BUHOTpagonpurogubiM B KpacHomapckom kpae. bBbul  paccMOTpeH 3akoH
Kpacnomapckoro kpas ot 05.11.2002r. Ne 532 «OO6 ocHOBax peryiaupoBaHUs
3eMeIbHBIX OTHOIIeHHH B KpacHogapckoM Kpae», B KOTOPOM BBISBIICHA
HETOYHOCTh  (OPMYJMPOBKM  OTHECEHHMS  3€MeJb  MO0JI  MHOTOJICTHUMU
HACaXJICHUSIMHU K 0C000 IIEHHBIM YToJIbsiM. PaccMOTpeHbI IepedHr 0co00 IEHHBIX
CEILCKOXO3SIICTBEHHBIX 3€MeJlb, PEryJMpPOBaHUE KOTOPHIX YCTAHABJIMBACTCS Ha
MYHHUIIUTIATFHOM YpPOBHE, YTO BJICYET 3a COOOW pa3iuyuusi B 3aKOHOJIATEIHCTBE
KOKJIOTO peruoHa B o0JacTd 0co00 IeHHbIX yroguid. OOHapyKeHbI
HECOOTBETCTBUS ITAllOB OTHECEHHS 3€MeJib K BHHOIPAJONPUTOJHBIM B 00JACTH
MPOBEICHUsS] TOYBEHHOTO OOCIEOBaHUS PAacCMATPUBAEMBIX TMOTEHIUAIBHO
BUHOTPAJONPUTOIHBIX ~ y4acTKoB.  [IpeacTaBiieHbl  MOYBEHHBIE  (PAKTOPHI,
ABJISIIOIINECS TUMUTUPYIOIIMMH JIJIs1 IPOU3PACTAHUSI BUHOTPAJHUKOB, COJICPKaHHE
KOTOPBIX JTIOJDKHO OBITH YUYTEHO MPH OTHECEHUHU 3€MENIb K BUHOTPAOPUTOTHBIM.
K HUM OTHOCSITCA: MEXaHMYECKUU COCTaB, MOIIHOCTh, PH, comepxaHue coiiei,
CKEJIETHOCTb, YPOBEHb TPYHTOBBIX BOJ, COJEpP’KAHHE MOJBUKHOIO KaJbIU.
BrisiBJIEHBI TIOCEACTBUS MOBBIIICHUSI COJIEPKAHUS JTUMUTUPYIOIIUX TMOYBEHHBIX
XapaKTepUCTUK, KOTOPHIE OKa3bIBAIOT HEraTUBHOE BIHUSHHE HA MPOU3pPACTAHUE
BUHOTPATHUKOB. YKa3aHbl BUBI CyOCHIUPOBAHUS B BUHOTPA10-BUHOACIBUECKON
obnactu KpacHogapckoro kpasi U MaTepHuaibl, HEOOXOUMbIE JIJIsl MPEIOCTABIICHUS
cyocumuii. PaccmoTrpeHo cyOcumupoBaHuE Ha BO3MEIICHHE YacTH 3aTpar Ha
MOJIOJIbIC BUHOTPAIHUKU BO3PACTOM JI0 4 JIET BKIIOUUTEIBHO, T 00sS3aTeIIbHBIM
JIOKYMEHTOM SIBJISIETCSI  pE3yJIbTaT TMPOBEACHUS TOYBEHHOTO O0OCJIeA0BaHUs
MOTEHIUAJIBHO BUHOTPAJAONPUTOAHOTO ydacTka. [IpennokeHbl MpakTU4YeCKUe

PCKOMCHAAUU I10 BHECCHHIO U3MEHEHUU B HOPMATHUBHO-IIPAaBOBOC
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pPEryjmpoBaHuc B OTHOHMICHUMW IIPU3HAHHA 3CMCJIb BHUHOI'PAJOINPHUIOAHBIMU Ha
OCHOBAHHUH BBEJICHUS 00s3aTEILHOIO IIOYBEHHOTO 00CICIOBAHMS.

Abstract. A detailed analysis was conducted in the field of classifying lands as
especially valuable productive agricultural lands and as suitable for viticulture in
the Krasnodar Territory. The law of the Krasnodar Territory dated 05.11.2002, Ne
532 "On the Basics of Regulating Land Relations in the Krasnodar Territory" was
reviewed, in which an inaccuracy was identified in the formulation regarding the
classification of lands under perennial plantations as especially valuable lands.
Lists of especially valuable agricultural lands, the regulation of which is
established at the municipal level, were examined, which leads to differences in the
legislation of each region concerning especially valuable lands. Discrepancies were
found in the stages of classifying lands as suitable for viticulture in the area of
conducting soil surveys of the considered potentially viticulture-suitable plots. Soil
factors that are limiting for vineyard growth and whose content should be taken
into account when classifying lands as suitable for viticulture were presented.
These include: mechanical composition, thickness, pH, salt content, skeletal
content, groundwater level, and mobile calcium content. The consequences of
increased levels of limiting soil characteristics that negatively affect vineyard
growth were identified. Types of subsidies in the viticulture and winemaking
sector of the Krasnodar Territory and the materials required for obtaining subsidies
were indicated. Subsidies for reimbursing part of the costs for young vineyards up
to 4 years old inclusive have been considered, where a mandatory document is the
result of a soil survey of a potentially vineyard-suitable plot. Practical
recommendations have been proposed for amending regulatory and legal
frameworks regarding the recognition of lands as suitable for vineyards based on
the introduction of mandatory soil surveys.

KuarueBblie cj10Ba: BUHOTPAJIONPUTOAHBIE 3€MIIM, ITOYBEHHBIE XAPAKTEPUCTHUKH,
JJUMHUTHUPYIOIIHC, 6HaFOHpI/I$ITHOC COYCTAHHUC, YIoAbsl, HOPMATHUBHO-IIPABOBOC

peryinupoBanue, oocieoBanue, CyocuaInu
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BBenenne. B Hacrosiiiee BpeMsi BUHOTPAJONPUTOJHBIC 3EMIIU  SBISIOTCS
NEPCIEKTUBHBIM OMOJIOTUYECKUM PECYPCOM B O0OJIACTH Pa3BUTHsI BUHOTPAIaPCKON
nearenbHocTH B Poccuu. Jlnaepom mo pa3BUTHUIO BUHOTPAI0-BUHOJEIBYECKOU
o0JacTH W M0 TUIOMIAJAW BUHOTPAJONPHUTOIHBIX 3€MEIh B CTpPaHE SBISCTCS
KpacHonmapckuii kpail, KOTOPBI OTJIMYAECTCS HAIMYUEM MOAXOIAIINX IS
BBIpAI[MBAHUS BUHOIPAJa KIMMATHYECKUX YCIOBUH M MOYBEHHBIX PECYPCOB.
O6nanas OnaronpuUsITHBIM COYETAHUEM MOYBEHHO-KIMMATUUECKUX XapaKTEPUCTHUK
JUIS.  BBIPAIMBAHWS BUHOTPAJHUKOB, TAKWE 3E€MJIM CTAHOBATCA LEHHBIM
MPUPOJIHBIM OOBEKTOM, PETryJUPOBAHUE KOTOPOTO JOJDKHO OCYIIECTBIATHCS
HOPMATUBHO-TIPABOBBIMHU aKTaMHU B 00JIACTH PallMOHATIBHOTO MCIIOIB30BAHUS ITHX
3eMensb [2].

Marepuajnnbl 1 MeToabl. Llenbio nccnen0Banus SBUICS aHAIW3 HOPMAaTHUBHO-
npaBoBoil 0a3pl B cdepe OTHECeHUs 3eMeb K BHUHOTPAJAONPUTOIHBIM B
KpacHongapckom kpae.

AHaJIN3 BBITIOJIHSJICS MO CIEAYIOIMIMM HOPMATUBHO-TIPABOBBIM aKTaM:

1. 3axkon Kpacnomapckoro xkpas ot 05.11.2002r. Ne 532 «0O6 ocHoBax
peryJMpoBaHus 3eMeJIbHBIX OTHOIIEHUHN B KpacHomapckom kpaey,

2. @3 ot 27.12.2019 Ne 468 «O BuHOTpajmapcTBE U BUHOAEIMU B Poccuiickoii
denepanun,

3. IlocranoBnenmem mpaButenbctBa P® ot 31.12.2020 r. Ne 2422 «O6
yTBepxaeHun [lonoxenus o nopsake NpU3HAHUS 3€MENlb BUHOTPAIONPUTOITHBIMU
U BeJleHUs (heliepabHOro peecTpa BUHOTPAJOTPUTOIHBIX 3EMETTb).

PesynbraTrbl ucciaenoBanus. Kareropuu 3emellb, KOTOPbIE, OTHOCATCS K
0C000 TIEHHBIM TPOIYKTUBHBIM CEIbCKOX03sicTBeHHBIE YronbsiMm (OLIICXY)
cornacHo 3akoHy KpacHomapckoro kpast ot 05.11.2002r. Ne 532 «O6 ocHoBax
peryJMpoBaHus 3eMEIbHBIX OTHOIIEHH B KpacHogapckoM Kpaey, cpeu KOTOPbIX

NPUCYTCTBYIOT U BUHOTPAAONPUTOIHBIC 3eMiTd [9] mpeacTaBieHbl Ha pUCyHKe 1.
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CEIbCKOXO03SMCTBCHHbBIC YIroabs, 3aHATHIC
—| MHOT'OJICTHHUMM HaCaXIACHUAMU (CaI[aMI/I, YalHBIMU
INIAaHTAIUAMA, BUHOTPpAJHUKAMHA U JPYTIHMHA

CEIIbCKOXO03SCTBCHHbBIC YIroabs OIIBITHO-

IMPONU3BOACTBCHHBIX HOI[pa?)IleJIEEHI/If/'I HAaY4YHBIX

Oco00 LeHHbIE _| opraHuazanuui u yqe6H0—0HLITHBIX IOJIpa3aeICHU I
HPOAYKTHBHBIC 00pa3oBaTeNbHBIX OPraHU3aLM BBICILIETO
CEIbCKOXO03SCTBCHHbBIC 0GpasoBaHus
YIroJbs

CEJIbCKOXO3SIMCTBEHHBIE YTOJIbsl, KaJacTpOBas
CTOMMOCTbB KOTOPBIX IPEBBIIAET CPEIHUN YPOBEHb
KaJIaCTPOBOM CTOMMOCTH CEJIbCKOXO03I1CTBEHHBIX
yroAuil MyHHUIIMIAIBHOTO paiioHa Oosiee yeM Ha 5
IIPOLICHTOB

CEIbCKOXO03S1CTBCHHbBIC YIroabAd, BKIIIOYAOMIHUC B
ceos OopomacMbIC U OCYHIACMBIC 3€MJIN,
MCIIMOPATUBHBIC CUCTCMBI

Puc. 1 —3emmu B cocrae OLIIICXY B KpacHomapckom kpae

Henocratrouno  4yerko  copMmylMpoOBaHO  OOOCHOBAaHHWE  OTHECECHMS
BUHOTPAJIONIPUTOIHBIX 3€MeNbh K 0CO00 IEHHBIM yroJbsiMm. [lo HOpMaTHBHOMY
3aKOHOJIATEIBCTBY K CITUCKY 0CO00 IEHHBIX TOJKHBI OTHOCUTHCS TOJIBKO 3aHSITHIC
MHOTOJICTHUMHU HACKICHUSMH 3€MJIM, T.6. Ha HUX B MOMEHT OTHECCHHS K
IICHHBIM TPOJYKTHUBHBIM YTOJAbSIM JIOJDKCH Mpom3pacTarh BUHOrpaaHuk [5]. Ha
ATOU TEPPUTOPUU CYIIECTBYIOT 3€MJIM, KOTOPBIE TI0O CBOMM MTOYBEHHBIM CBONCTBAM
COOTBETCTBYIOT KPHUTEPHUSM BHHOTPATONPHUTOAHOCTHA, HO HE HMCIOJB3YIOTCS IO
BBIpAIIUBaHUE BUHOTPATHUKOB.

Bo3Hukaer Bompoc — Kakue HOPMATHBHO-TIPABOBBIC JICHCTBUS MOTYT
MOCIIEZI0BATh IO OTHOIICHHIO K 3eMJICTIONB30BATENIO B 3TOM ClTydae.

C npyroil CTOpOHBI — €CIM BUHOTPAJHHUKH 3aJI0)KCHBI Ha TEPPUTOPHSIX,

KOTOpblE IO  CBOMM  CBOWCTBAaM  HE  COOTBETCTBYKOT  KPHUTEPHUAIM
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BUHOTPAJONPUTOTHOCTH, TO KaK  KIaCCU(PUIUPOBATh Takue  JEUCTBUSA
3€MJIETIOJIB30BATEIA.

Bce BbIIIENEPEYNCIEHHBIE CEIBbCKOXO3SIMCTBEHHBIE YrOAbsi W3 COCTaBa
OLIICXY  (puc. 1) BrImOYAOTCA B IEpeUYeHb  0Cc000  IIEHHBIX
CEIIbCKOXO3SIICTBEHHBIX 3€MEJIb. YTBEPKICHUE U COCTABICHUE KOTOPOTO
pEeryJIMpyeTcs 36MEIbHBIM 3aKOHOJATEIbCTBOM Ha MYHHIIMIIAJIBHOM YPOBHE, YTO
BJICUET TMOSBICHUE OTAUYMA B (POPMHpPOBAHMHM TEPEUYHS LEHHBIX 3€MENIbHBIX
PECYpPCOB Ppa3IMUHBIX MYHHIMIIAIBHBIX oOpazoBanuii [1]. B Bomarorpanackoii
obnactu, Hanpumep, nepedueHbr OLIICXY BkiIoyaeT AaHHBIE O KaJacTPOBOM
HOMEpPE 36eMENBHOTO yYaCTKA, IIOMAAN U MECTONIOJIOKEHNH.

B nepeune nenHsix yroauii KpacHomapckoro kpas OTpa)KaroTcsl KaJacTpOBbIE
JAHHBIC, TEPPUTOPHAIIBHOE pACIOJIOKEHWE HA KapTe paloHa WM Kpad,
IJIOIIA/IHBIE XapaKTEPUCTHKH, & TAK)KE MECTOIOJIOKEHHUE.

Taxxe HeTOpaOOTKOM SABJISETCS OTCYTCTBUE B 3aKOoHE KpacHomapckoro kpas ot
05.11.2002 Neo 532-K3 ¢GopMynupoBKH O TIOYBEHHBIX XapaKTEPUCTUKAX
CEJILCKOXO03SMCTBEHHBIX yroauii B coctaBe OLIIICXY [7].

[To yrounenunro @3 ot 27.12.2019 Ne 468 «O BUHOrpagapCTBE U BUHOAEINH B
Pocculickon denepauum» 3EMEJIbHBIE YYacTKH OTHOCSTCS K
BUHOTPAJONPUTOJIHBIM C YYETOM HCCIEIOBaHUS «... HMX Teorpauyeckux Hu
MTOYBEHHO-KJIINMAaTUYECKUX XaPAKTEPUCTUK». TaKKe ITOT HOPMATUBHBIN JOKYMEHT
IJIACUT O TOM, YTO «0€3yCIOBHBIM OCHOBAaHUEM JJIsi BKIIIOUEHUS 3€MEJb B COCTaB
BUHOTPAJIONPUTOJHBIX SABJIAETCS (DaKT WX MCIHOJIb30BAHUS ISl BO3JEJbIBAHUS
BUHOTPAJHUKOB HE MEHEE IATH JIET B TCUCHUE TMOCICIHUX MATUACCATH JieT» [8].
[Ipu Takoit (opMynHpOBKE BO3HHUKAET BONPOC OO0 OTCYTCTBUHM YyKa3aHUS
COCTOSIHUSI TTOUBEHHBIX PECypcoB ToJ BUHOTpamHukamu [3]. Bunorpan seusiercs
HENPUXOTIIMBBIM PACTEHUEM, HO €ro KOpHEBas CHCTEMA CWJIBHO pa3BUTa W
criocoOHa MPOHUKATH B MOYBY HA TIIYyOUHY 2-3 M, TO3TOMY HEKOTOpBIE TOYBEHHbBIE
XapaKTePUCTHKU BBICTYMAIOT JIMMHTHPYIOIIMMHU TP ero BeipammBanuu [12]. K
HUM OTHOCATCS:

— MEXaHUYECKUM COCTAB;

89



International agricultural journal 3/2026

— MOIIHOCTD,
— pH;
— COOCPIKAHNC COJI€I>'I;
— CKEJIETHOCTD,
— YPOBEHB I'PYHTOBBIX BOJ;
— COZEpKaHUE NMOABMIKHOTO KaJIBIIUS [11].
B Tabnume 1 moOKa3aHO pEKOMEHAYEMOE COJep)KaHue JTUMHUTHPYIOIINX

q)aKTOpOB N IOCJICACTBUA IIPU OTKIIOHCHUU OT YKA3aHHOT'O YPOBH:.

Tabmuua 1. — BiusHre TMMUTHPYIOIIUX TOYBEHHBIX (DAKTOPOB HA MPOU3PACTAHUE

BHHOI'PAIHHUKOB
Jlumutupyrommue [TocneacTBus OTKIIOHEHUS
YcpenHeHHbIe TOKa3aTeNu
[IOYBEHHBIE COJIep KaHUS JIMMUTHPYIOIITIX
conepxanus (akTopoB
XapaKTEPUCTUKU ¢dakTopoB
CHuxeHue NpolyKTUBHOCTH,
MOIIHOCTb 70-90 cMm
rubesb pacTeHUs
VYXxynuieHue pocTa, pa3BUTHE
pH 5,0-8,7
XJIOp03a, CHU)KEHHUE YPOKaHOCTH
CyMMa TOKCHUYHBIX PazButue GonesHeil, MoBbIIeHHE
COZIEpIKAHUE COJIECH HEUTpaTBHBIX coJiel 710 4,5 | OCMOTHYECKOTO JaBJiCHUS, THOETh
MT-9KB pacTteHus
CKEJIETHOCTh He OoJiee cpeHel cTenenn CHuxeHune ypoxxaiiHOCTH
YPOBEHb I'PYHTOBBIX BOJI He Omke 90 cm CHuxeHue ypoxxaiHOCTH
coJiep>KaHue Pa3ButHe xnopo3sa, rudenb
40%
MOJIBM>KHOTO KaJIbIIUS pacTeHus

IIpeBbllIeHHE 3TUX ITOYBEHHBIX [TOKA3aTEJICH BBIIIE KPUTUYECKOTO YPOBHS, KAK
yKazaHo B Ta0muiue 1, MOXXET MPHUBECTH K YXYALICHUIO COCTOSHHUA M TUOenu
BUHOIpaZa, MOATOMY HOpMAa HUX COAEpPKaHUS B IOYBE IOJ BUHOTPAJHUKAMU
00s3aTeIbHO JIOJDKHA OBITh yKa3aHa B HOPMAaTHBHO-IIPABOBOM aKT€ IpHU

OTHCCCHHUM 3€MCJIb K BUHOI'PaJO0IIPHUIOJJHBIM.
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Bonpoc 1o oOTHeceHWI0 3eMellb K BHHOIPAJIONPUTOJIHBIM PETYIUPYETCS
[loctanoBnennem mnpaButenabctBa PD ot 31.12.2020 r. Ne 2422 «OO0
yTBepxkaeHnn [lonoxkenus o nopsaaKke NpU3HAHUS 3€MENIb BUHOTPAIONPUTOTHBIMU
U BeieHUsl PeaepalibHOTO peecTpa BUHOTPAJAONPUTOIHBIX 3eMelby. B nokymeHTe
OTCYTCTBYET  HEOOXOJUMOCTh  MaTEpUaiOB O  [OYBEHHOM  COCTOSTHUU
NPE/OI0KUTEIIBHO  BUHOTPAIONIPUTOIHBIX  3eMebHBIX pecypcoB [10]. B
HOPMATUBHO-TIPABOBOM  JIOKYMEHTE YyKa3aHO, 4YTO «IPU3HAHUE 3EMEIHHOTO
y4acTKa BHHOTPAJONPUIOOHBIM M BHECEHHE O HEM CBEICHHU B PEECTP
OCYILECTBJISIETCS ... HAa OCHOBAaHWUU WCCJIEAOBAaHUA €ro reorpauyeckux u
MOYBEHHO-KJIMMATUYECKUX XapaKTEPUCTUK JIMOO TMOATBEpPXk AeHUS (haKTa €ero
WCIIOJIb30BaHUs ISl BO3AENbIBAHUS BUHOTPAIHBIX HACAXKICHUN HE MEHEEe 5 JIET B
teueHue nocieaHux 50 yet». MakT NOATBEPKIACHUS UCIOIb30BAHUSA 3€MEIb IS
BO3JICJIBIBAHUSL BUHOTPAJHUKOB 3a mnociaeaHue S50 JeT, a Takke Haludue
aKTyaJIbHOW MH(pOPMAIIUA O COCTOSIHUHM MOYBBI HA pacCMaTPUBAEMOM 3EMEIHLHOM
y4acTKe BBI3BIBACT COMHEHU [4].

3a 50 g7;er BO3AEHCTBUE, HAaNpUMEpP, AErPaJallMOHHBIX IPOLECCOB,
HEpallMOHAJIbHOE UCIIOJIb30BaHUE U 3arpsi3HEHUE 3€Meb MOTJM TPUBECTH K
PE3KOMY CHUKEHUIO IUIOJOPOAMS JJisi BUHOTPAaJHMKOB. Ecnu moBbicuiiach
KaMEHUCTOCTh TOYBBI, COJIEPKAHUE AKTHUBHOTO KaJbIIUS, OSBUIOCH COJIEPHKAHUE
TOKCUYHBIX  COJIeH, TMPEBBIIAIONIUX HOPMY WM  TOJHSJICS  YPOBEHb
MUHEPAIM3UPOBAHHBIX IPYHTOBBIX BOJ, TO TaKHE MOYBBI CKOPEE BCErO0 HE AAAYT
OKHMJIAEMYI0 YPOXKallHOCTh OT MOCAJKH BUHOTPA/a, a MOTYT M MPUBECTH K €ro
rubenu [6]. LenecooOpa3Ho ObLIO ObI BBECTH B HOPMATHBHO - MPABOBYIO 0a3y
pPETYIMPOBAaHUSI OTHECEHHS 3€Mellb K BHHOTPAJONPUTOIHBIM 00S3aTEIHHOE
HaJIMYue aKTyaJbHBIX MOYBEHHBIX XapaKTEPUCTUK pacCcMaTPUBAEMBIX 3€MEJb, Ha
OCHOBaHUH KOTOPBIX cienyer MIPUHUMATh peuieHue 00 ux
BUHOTPAJONPUTOJHOCTH.

[TonyueHne naHHBIX 00 aKTyaJlbHOM COCTOSIHUM TIOYB SIBJISIETCS TUIATHOM
YCIIYTOM [ COOCTBEHHMKOB 3€MEJIbHBIX YYaCTKOB M MOJKET MPEIOCTaBISATHCS

TOJIbKO JIMIEH3UPOBAHHBIMH TIOYBCHHBIMH OpTaHU3alusIMu  (J1a00paTOPHSIMH).
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NuTepec COOCTBEHHHKOB TMOTEHIIMATBLHO BHUHOTPAJONPUTOIHBIX 3E€MEb IPHU
HAJIMYUHA COBPEMEHHBIX IMMOYBEHHBIX XapaKTEPUCTUK 3aKIIOYAETCS B BO3MOXKHOCTH
noadopa MpaBUIbHOM 00pabOTKH 3eMejb, B MOJA00pE MOABOMHO-NPUBONHBIX
KOMOWHAITNN, TMPUCTIOCOOIEHHBIX JJIS JaHHBIX T0YB, B TIOJYYCHUH CYOCHAMI Ha
pa3BUTHE BUHOTPAI0-BUHOIEIBUYECKOM OTPaCiId CETLCKOr0 X0351UCTBRA.

B KpacHogapckom Kkpae, corjacHO TMpUKa3y MHHUCTEPCTBA CEJIbCKOTO
X03s1iicTBa U nepepadartbiBaronieil mpoMeiieHHocTH KpacHonapckoro kpast ot 30
armpenss 2025 rToma Ne 196, B  BHHOIpPaJ0-BHHOJEIBUYECKON  oOJjacTu
MIPETOCTABIISIOTCS:

— cybocumun CyOBhEKTaM BWHOTPANAPCTBA W BUHOJETHS Ha BO3MEIICHHE YaCTH
3aTpaT Ha MOJIO/Ible BUHOTPATHUKH BO3PACTOM JI0 4 JIET BKIIOUUTEINBHO;

— cybcumun CyOBEKTaM BWHOTPANAPCTBA W BUHOJETHS Ha BO3MEIICHHE YaCTH
3aTpaT Ha BUHOTPAJIHUKHU B IUIOJOHOCSIIIEM BO3PACTE;

— cybcunuu cyObeKTaM BHHOTPAJapCTBa U BUHOJIECTUS HAa BO3MEIICHHE YacTU
3aTpaT Ha BUHOTPAIHUKH B IEJIAX 00CCIIEUEHUS yX0a 32 HUMHU.

B nmepeyeHb  JOKYMEHTOB, TIPEIOCTaBISIEMbIX JUIsl  MOJATBEPKIACHUS
COOTBETCTBHS TpPEOOBAHHWSIM Ha BO3MCIICHWE 4YacTH 3aTrpaT Ha MOJIOJbBIE
BUHOTPAJHUKK BO3pacToM 10 4 JIeT BKIIOYUTEIHHO, BXOJIUT HAJIUYHE
COOTBETCTBYIOIIUX CTPAHMI] «...MPOEKTHOW JOKYMEHTAIIMH, IMOATBEPKIAIOIINX
MPUTOAHOCTh  TOYB  TOJ  3aKJaAKy BHHOTPATHBIX  HACAXACHHI», dYTO
MO/Ipa3yMeBaeT HAJIMYUE Pe3yJbTaTOB TOUBEHHOTO 0OCIIEIOBAHUS.

3axiouenue. @opMmyaupys BbIBOJI MO aHATU3Y HOPMATUBHO - MPABOBOM Oa3bl
OTHECCHHS 3€Mellb K BHHOTPAAONPUTOTHBIM B KpacHomapckoM Kpae, CTOUT
OTMETHUTh HEJOCTATOYHO KOPPEKTHYIO TPAKTOBKY BO3MOKHOCTEW HMCTOJIB30BAHUS
pe3yIbTaTOB BBIMOJTHEHHBIX TIOYBEHHBIX OOCIIEIOBAHWN BHHOTPAIOTPUTOTHBIX
3eMellb, a TaK)Ke ATAHOCTh paboT [2]. MHBecTOp WM COOCTBEHHHK 3€MEIBHOTO
ydacTKa BBIHYXICH TMPOW3BECTH IOYBCHHBIC OOCIEOBaHUS TOJBKO IS
MOJTYYCHUS CyOCHINI Ha 3aKJIaJKy BUHOTPAIHUKA JIJIS 3eMEIb, paHee IPU3HAHHBIX
BUHOTPAJIONIPUTOTHBIMA M 3aHECEHHbIMH B (emepaibHBIA  peecTp

BHHOI'paJOIIPUTIOJHBIX 3€MCJIb. B CiIydac BBIABJICHHUA IMOYBCHHBIX XAPAKTCPHUCTHK,
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HECOOTBETCTBYIOIINX IS BHIPAIMBAHUSI BUHOTPATHUKOB, COOCTBEHHHUK MOJTYYUT
OTKa3 IO NPEIOCTaBICHUI0 CyOCHIMHM, HO 3€MJIM Tak M  OCTaHyTC
BUHOTPAJIONPUTOIHBIMU, YTO MOKET BBECTHU B 3a0IIyK/IeHHE OyAyIIIUX HHBECTOPOB
WM TIOKYNATEeNeM TakKoro 3€MeNbHOro ydacrtka. [loatoMmy ™Mbl cuuTaem
00s13aTENbHBIM BBEJICHUE MPEAOCTaBICHUS aKTyaJIbHbIX MTOYBEHHBIX
XapaKTepUCTUK YK€ Ha JTalleé PACCMOTPEHHS BOINpPOCAa O MNPHU3HAHUMU 3EMEIb
BUHOTPAJIONPUTOJIHBIMU, HE TIOJarasgCch Ha HCHOJIB30BAaHUS Yy4YacTKa IO
BUHOTPAJHUKHU 3a nocieanue S0 ner.
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AHHOTaIII/IH. B cratne MNpCaACTaBJICHbI PC3YJIbTAThI DKOHOMHYECKOUN OLCHKH
CESIHBIX 3JIAaKOBBLIX U 0000BO 3JIaKOBBIX TPAaBOCTOCB, NCIIOJIB3YCEMBIX AJIsI CCHOKOCA
1 TeOCHEBKU (3MMHETO BbINIaca CKOTA) HA ydacTKaxX C JIMMaHHBIM OPOIICHUEM B
[entpanpaoit Sxytun. YcrtaHoBneHo, uro B PecnyOnuke Caxa (Axyrtus)
00€eCIeYeHHOCTh CKOTa TPYObIMU U 0OBEMUCTHIMH KOPMAMH COCTABIIAET UL 60—
70 %, a momanb ceHokocoB 3a nepuoa ¢ 1990 mo 2025 rr. coxparunach Ha 13,7
%. B 3TUX ycloBUAX OCOOYIO0 aKTyaJbHOCTh NPHOOPETAET BHEAPEHUE CESHBIX
TPAaBOCTOEB C JIMMAaHHBIM OpOIICHUEM - TEXHOJIOTHMH, OO0eCIeUnBaIOIICH
CTaOWJIbHOE TOJyYeHHE TPYOBIX KOPMOB 3a CUET BECEHHETO 3aTOIUICHUS YTOJHM
TaJIbIMX BOJaMMU. HCCJ’IGJIOB&HI/ISI IMoKa3ajii, 4YTO IIOCCB CCAHBIX TpPaBOCTOCB
CYIIIECTBEHHO TOBBINIAET IKOHOMHYECKYIO 3(P(HEKTUBHOCTH KOPMOIIPOU3BOACTBA
Mo CpaBHCHHIO C CCTCCTBCHHBIMHU CCHOKOCAMU. TaK, CTOUMOCTh C€Ha C
€CTECTBEHHBIX yrojiui cocrasisier 6 780 py0./ra, Toraa Kak mpu MOCEBE 3JIaKOBBIX
TpaBocMmecel oHa Bo3zpactaeT 10 20100 - 21900 py6./ra, a 6060BO 371aKOBBIX - 70

24960 - 29160 py6./ra. HauGosbinyto peHTabenbHOCTH (10 69 %) U yCI0BHO
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gucteiii  goxon (mo 11856 py0./ra) neMOHCTpUPYET ABYXKOMITOHEHTHAs
TpaBOCMeEChH JitoriepHa (6 kr/ra) + koctper; 6e3ocThii (15 kr/ra), obecneunBaromas
ypoxaitHoCcTh ceHa 48,8 1/ra. Cpeau 371aK0BbIX cMeced BBICOKYIO 3(h(PEeKTUBHOCTH
MIOKAa3bIBAIOT BAPUAHTHI C 0€30CTHIM U MBIPEHHUKOM CHOUPCKUM. DKOHOMUYECKAs
OLCHKa OTaBhbI (HO)KHI/IBHI)IX OCTaTKOB) TAKKC IIOATBCPIKIAACT peHTa6eJ'II)HOCTB
BCEX M3YYCHHBIX BapHAHTOB: CTOUMOCTh MHpoAayKuuu coctaBiser 3 060-5 940
py0./ra mis 3makoBbix ¥ 4 080—6 720 py6./ra 1151 6000BO 3]1aKOBBIX TPABOCTOEB.
Abstract. This article presents the results of an economic assessment of seeded
cereal and legume-cereal grasslands used for haymaking and winter grazing on
estuary-irrigated land in Central Yakutia. It was found that in the Republic of
Sakha (Yakutia), the provision of livestock with coarse and bulky forage is only
60-70%, and the area of hayfields decreased by 13.7% between 1990 and 2026.
Under these conditions, the introduction of seeded grasslands with estuary
irrigation—a technology that ensures a stable supply of coarse forage through
spring flooding of lands with meltwater—is particularly relevant. Research has
shown that sowing seeded grasslands significantly increases the economic
efficiency of forage production compared to natural hayfields. Thus, the cost of
hay from natural lands is 6,780 rubles/ha, whereas when sowing cereal grass
mixtures it increases to 20,100-21,900 rubles/ha, and legume-cereal mixtures — to
24,960-29,160 rubles/ha. The highest profitability (up to 69%) and conditionally
net income (up to 11,856 rubles/ha) are demonstrated by a two-component grass
mixture of alfalfa (6 kg/ha) and awnless brome (15 kg/ha), providing a hay yield of
48.8 c/ha. Among the cereal mixtures, variants with awnless grass and Siberian
couch grass demonstrated high efficiency. An economic assessment of the
aftermath (stubble residue) also confirmed the profitability of all studied variants:
the production cost was 3,060-5,940 rubles/ha for cereals and 4,080-6,720
rubles/ha for legume-cereal grass stands.

KiaroueBrble cJioBa: DKOHOMHYECKAsT OIIEHKA, 3JIaKOBBIH M 0000BO-3J1aKOBBIN

TPaBOCTOM, MHOTOJICTHHE TPABBI, IUMaH, CEHO, TCOCHEBKA

101



International agricultural journal 3/2026

Keywords: economic assessment, cereal and legume-cereal grass stands, perennial

grasses, estuary, hay, tebenevka

BBenenue. B Pecrnybnmuke Caxa (SIkyTus) HaxomaTcs MeETHOpPATHBHBIC
CHUCTEeMBI C OOIIEH TUIOMAIbI0 METHOPUPOBAHHBIX 3eMeb 93 Thic. Ta (22 % u3
BOBJICUCHHBIX B 1966-1984 rr. 418 Thic. ra 3emensb) [1]. B HacTosimiee Bpems
OCHOBHOU MpOOIEMOil )KUBOTHOBOJICTBA SIBIISIETCSI HU3Kasi IPOJYKTUBHOCTh CKOTA,
NPUYUHONM KOTOPOTO SIBJISIETCS HHM3Kas KopMooOecreuyeHHOCTh. (OCHOBHOE
MPOU3BOJICTBO TPYyOBIX H COYHBIX KOPMOB SIKyTMH COCpPEJOTOYEHO Ha
€CTECTBEHHBIX CEHOKocax M mnactoumiax. (OO0ecnedeHHOCTh OO0BEMUCTHIMU
KopMaMmu 1o pecnyonuke cocrasisier 60-70%. Caexyer otMeTuthb, uto ¢ 1990 mno
2026 rr. mpou30ILI0 YMEHbIIEHHEe CEHOKOCHBIX Turomaneit Ha 13,7 % (c 857,7 no
719,5 ThIC. Ta) BCIEACTBUE COKpAIIECHUS PabOT MO UX KOPEHHOMY YJIYYIIECHUIO,
HECOOJIIOJICHUST MEpP YXOJla U PalMOHAIBHOIO MCIOJIB30BAHMS, OT TEXHOTCHHOM,
aHTPOTIOTEHHOM, 300T€HHOI Harpys3ox, HECOOJI0IEHUS CEHOKOCO-
nactoumieooopota, 10 40% cenoxocoB u mactoun (230 Teic. ra) cOUTHI U
nerpagupoBanbl  [2,3]. IloatomMy  akTyalibHOM  mpoOiemMoi  sIBiseTCs
HPKOHOMHYECKAsl OIICHKA CESHBIX 3JIaKOBBIX U 0000BO-3J1aKOBBIX TPaBOCTOEB MpHU
CEHOKOCHO-T€OCHEBOYHOM HCITOJIb30BAHUHU Ha JIMMAHHOM OPOIIEHUHU.

Heabio ncciie0BaHuil SIBISETCS YKOHOMUYECKAs OLICHKA CESHBIX 3JIAKOBBIX U
0000B0-3JIAKOBBIX TPABOCTOEB IMPHU CEHOKOCHO-TEOCHEBOYHOM HCIIOJIb30BAHUU B
YCJIOBUSIX JUMaHHOTO opomieHus LlienTpanbsHoi SkyTnn.

3axayu uccJie10BaHUIM:

- ONpEAeNUTh SKOHOMHUYECKYIO OIICHKY CESHBIX 3JIAKOBBIX W 0000BO-371aKOBBIX
TPaBOCTOEB MPU CEHOKOCHOM HCIOJIb30BAaHUH Ha JIMMAHHOM OPOIICHUH,

- 1aTh YKOHOMHYECKYIO 3(()EKTUBHOCTh CESHBIX 3JAKOBBIX M O00OBO-3TaKOBBIX
TPaBOCTOEB OTaBhI (TEOCHEBOYHOTO KOpPMa) Ha TUMAHHBIX JTyTax.

Hayunas HoBu3Ha. Brnepsbie B ycnoBusx LlenTpanbHOU SfIkyTMM u3ydeHa
HPKOHOMHUYECKAsI OIIEHKA CESHBIX 3JaKOBBIX U 0000BO-371aKOBBIX TPABOCTOEB MpHU

CEHOKOCHO-T€OECHEBOYHOM HCHOIb30BAaHNH HA JIMMaHHOM OpOLICHHNH.
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Mertoauka uccaenoBanuii. Hayyneie uccnenoBaHus IO CO3JaHHUIO CESHBIX
37AKOBBIX M 000O0BO-371aKOBBIX TpaBocTOeB mnpoBogwinch B 2020-2025 rr. Ha
HAyYHO-TIPOM3BOJICTBEHHOM cTanuoHape «Jluman» Ha ©0a3ze mabopaTopuu
kopMorpou3BojictBa Akyrckoro HUU cenwsckoro xo3zsiictea ®UIL AHI[ CO PAH
B c. XopobyT Meruno-Kanramacckoro yiyca B YCIOBUSX CHUCTEMbl JTUMAHHOTO
opomienust «XopoOyrckas». s co3maHusi 37aKOBBIX U 0000BO-3JIaKOBBIX TpaB
OBLIIM MCITOJIb30BaHbl PAIOHUPOBAHHBIE COPTA MHOTOJIETHUX TPABOCTOEB, KOTOPHIE
UJICATbHO MOIXOAST JUIsl MECTHBIX YCIIOBHM. ATPOTEXHOJIOTHYECKUE MEPOIPHUSITHUS
MPOBEICHBI 0 PEKOMEHIAOBAHHOM 30HAJIBLHOW CHUCTEMOHM 3emiiefenusi SKyTtun
[4,5]. HaGnroneHrs ¥ ydeThl MPOBOJMIMCH 10 METOIUYECKUM ykasaHusmM BHUU
KOpPMOB [6,7]. YpoxailHOCT TpaBOCTOEB B OIBITAX ONPEAESUIA OOIICTIPUHATHIM
MeToJ0oM 1o cOopy cyxoro BemiectBa (CB), moTeHiuan NpoayKTUBHOCTH — IO
IPOU3BOACTBY OOMEHHON dHEpruu (KOPMOBBIX €IMHUI]) U HKOHOMUYECKYIO
3¢ pexkTuBHOCTS — N0 cObopy OO u KopMOBBIX eauHull ¢ 1 ra «MeTtonuyeckomy
MOCOOHMIO TIO arpo’HEPreTUUeCKO M SKOHOMHUYECKOW OIIEHKE TEXHOJIOTUWM U
cucteM KopmorpousBojactBa» [8]. Cratucrtuueckas oOpaboTka ganHbix 1no b.H.
HocrexoBy [9].

[TouyBa OMNBITHOTO YydYacTKa IIPEJACTaBIICT COOOW MEP3JOTHYIO JIEePHOBO-
JYTrOBYI0 C BBICOKHM cojepkanueM rymyca (3,0%) U muTatenbHbIX BEHIECTB:
obmmii azot - 0,14%, moaBuxHbIN (hocdop - 165 mr/kr, 0OMEeHHBIN Kanuii - 258
mr/kr. Peakmust cpenwl ciadomenounast (pH 7,4), rpanyiomeTpruueckuii cocTaB -
JIETKAW CYTJIMHOK. JlOJITONIETHUIM TOJIEBOM OMNBIT C PA3IMYHOM HOPMOM BBICEBA
371aKOBOr0 U 0000BO-371aKOBOIO MHOTOJIETHETO TPAaBOCTOSL MPU JIMMaHHOM
OPOIICHUH B MEP3JIOTHBIX aJaCHBIX TTOHIKEHUSIX TIPEICTABIICH Ha JBa OJIOKA:

brox A — 31akoBBIM TpaBOCTOM: 1). KOHTPOJIb - MPUPOIAHBIN TPABOCTOM; OJIOK
A-3makoBbiii - 2). koctper 6e3octeii 20 kr/ra; 3). xoctpen 6e3octhiii 20 kr +
NBIPEUHUK cuOUpckuil 16 kr; 4) KocTpelr 0e30CThIi 15 Kr + NbIpeHUK CUOUPCKUA
12 xr; 5). koctpen; 6e30cThiii 10 Kr + mBIpeHHUK CHOUPCKUMA 8 KI; 6). KOCTpeIl
6e30cThiii 20 KT + mbIpeitHUK cMOUPCKUiA 16 KT + JIOMKOKOKJIOCHUK CUTHUKOBBIHN 8

KT; 7). KocTpen 6e30CThiid 15 Kr + nmbIpeHUK cMOUpCKUid 12 KT + JOMKOKOKIOCHHUK
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CUTHHUKOBBIN 6 Kr; 8). KocTper 6e30cThiii 10 kr + mblpeHUK cuOUpcKuil 8 Kr +
JIOMKOKOKJIOCHUK CHUTHUKOBBIM 4 Kr; Onok B-0000Bo-31makoBbIif:l). mroniepHa
CeprioBUIHAsA 8 Kr/ra; 2). JrolepHa cepnoBuaHas 8 Kr + koctpen 6e30cThiid 10 Kr;
3) monepHa cepnoBugHas 6+ kr + koctpen Oe3zocthii 15 kr; 4). monepHa
ceprnioBuiHasg 4 Kr+ KOcTpell 0e30CThI 7 Kr.; 5) JrolepHa ceprnoBuaHas 8 Kr +
MBIPEHHUK cHUOUpCcKuil 8 KT + KocTpell 6e30cThiit 10 Kr; 6) JoriepHa ceprioBUaHAs
8 Kr + mObIpEHHUK CHOUpPCKUU S5 Kr + KocTpen Oe3ocTeiid 15 kr; 7). monepHa
ceproBuHAs 8 KIr + MBIpEHHMK CHOUpPCKUN 5 Kr + KocTpel O€30CThI 7 KT.
KoHTponem ciyXun DOpPUPOAHBIA TPAaBOCTOM AQIACHBIX JIyTOB, B KOTOPOM
npeoOiaaanu OeCKWIbHHIIA TOHKOLIBETKOBAs, MBIPEH MON3y4nid, repaHb IoJeBas,
OJIyBaHYMK U HEKOTOPHIE BUJIbI TPAB.

II70mans ONBITHBIX AEISHOK 60 M2, ydeTHas Iomanb 42 M, IIOBTOPHOCTH
TpexkpaTHas. Pa3memieHue JeasHOK - cUcTeMaThyeckoe. MuHepaibHbIe
ynobpenus (a30¢ocka) BHOCHJIM BPYUYHYIO B Hauajie BEreTallid OCHOBHBIX BUJIOB
MHorosieTHuX TpaB B 103¢ N60OPOKG60.

Pe3yabTaThl HccjeqoBaHNi. DKOHOMUYECKas OLIEHKA 3J1aKOBBIX U 0000BO-
3JJAKOBBIX TPABOCTOEB TMpU JIMMAHHOM OPOLIEHUM SABISIETCS HX KOPEHHOE
yJIydlIeHUE, KOTOPOE COCTOsIa U3 BECEHHEN BCHAIIKU Ha TIyOMHY T'yMYCOBOI'O
rOPU30HTA C MOCIEAYIOIIMM JAUCKOBAaHUEM B JBA CJI€a TSKEIBIMU JTUCKOBBIMU
OOpoHaMHM J0 TOJHOW pa3nenku AepHuHbL. llocie auckoBaHMS TPOBOAMIACH
BECECHHSIS KYJbTUBALMs, JOIOCEBHOE M IOCIEINOCEBHOE IPUKATHIBAHUE. Y4eT
YPOXKAWHOCTH M Ka4€CTBO KOPMa MO3BOJIMIN YCTAHOBUTH SKOHOMUYECKYIO OLIEHKY
CESIHBIX 3JIAKOBBIX M 0000BO-371aKOBBIX CMECEH Jii CEHOKOCHO-TEOEHEBOUYHOTO
ucnoJsib3oBanud. Ilo  ngaHHbIM  MHHUCTEPCTBA  CEIBCKOTO  XO35IUCTBA U
POJI0BOJIbCTBEHHOM nmonauTuku Pecnyonuku Caxa (SIkyTtust) ctoumocts 1 11 ceHa
cocraBisier 600 py6. B ecrecTBeHHOM TpaBOCTOE, CTOMMOCTh CEHa B CpEIHEM
cocraBmia 6780 pyO.ra mpu ypoxkannoctu 11 m/ra. [lpum moceBe 37maKOBBIX
TpaBoCMecel CTOMMOCTh ceHa yBennumiiach ot 20100 mo 21900 py6./ra, 6060BO-
37IaKOBBIX TpaBocMmeceit otr 24960 no 29160 py6./ra B 3aBUCHMOCTHA OT BHJIOBOTO

COCTaBa TpaBOCMECEd M HOPMBI BBICEBA KOMIIOHEHTOB. BBICOKYIO CTOMMOCTH
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npoaykuuu oOecneunBain koctpen (20) + meipeitnuk (16) — 21900 py0O./ra u
moniepHa (6) + koctper (15) — 29160 py6/ra.

B cTpyKTypy KanmuTalbHBIX 3aTpaT BOILIM 00pabOTKa MOYBHI, MMOCEB CEMSH
37IaKOBBIX TPaB U JIIOLEPHBI, BHECEHNE OCHOBHOTO y0OpPEHHS TIEpe]] 3aTy>KEHUEM.
B mpuBencHHbIE (€XKETOAHBIE) 3aTpaThl BXOAWIM BHECEHHE MHHEPATBHBIX
yIOOpeHuH, yueT ypoKaifHOCTH 3JIaKOBBIX TpaB M O00OBO-37IaKOBBIX TPABOCMECEH
IIPY CEHOKOCHOM HCTIOJIb30BAHUH M OTABE C YUYETOM TEXHOJOTUIECKUX MOTEPh MPHU
yoopke [3, 4]. Pa3nuiia nmpuBEICHHBIX 3aTpaT 3aBUCEJIO OT BUJIOBOIO COCTaBa W
HOpPMBI BBICEBAa KOMITOHCHTOB 3JIaKOBBIX M 000OBO-3JIAKOBBIX TpaBocMeceit [6].
Bricokre mpuBeICHHBIE 3aTPAThHI 3IAKOBBIX TPABOCMECEH OTMEUAIOTCS MPH MTOCEBE
koctpen (20) + meipeitauk (16) + TOMKOKOKJIOCHHK (8) ¢ 00I1eit HOpMOM BhICEBa
44 xr/ra u xoctpen (20) + meipeiinuk (16) — 36 kr/ra; ©000BO-3J1aKOBBIX
TpaBocMecei: JonepHa (8) + mbipeiinuk (8) + koctpernm (16) — 32 kr/ra.
HauMeHnbiliie mTpuBEJCHHBIE 3aTpaThl MNPUXOJMIMChH HA YHCTBIX I0CEBAX U
TPABOCMECSX C MEHBLIEH HOPMOMU BbIceBa. lIpuBeIeHHBIE 3aTPATHI €CTECTBEHHOTO
TpaBOCTOS (ajac) BOLUIM TOJBKO 3aTpaThl yOOpouHbIX padbot — 1846 py6./ra.

CebecroumocTh 1 11 CeHa 3JIaKOBBIX TpaBOCMECEH B CpPEAHEM 3a TOJbl
uccienoBanuii coctasuia ot 1,14 no 1,27 py6. Haubonbmryto cebecroumocts 1 11
ceHa obecreunBaiiv KocTpell 6e30cThiil - 1,27 py0., 31akoBasi TpaBOCMECh KOCTPEI]
(15) + mepeitnuk (12) — 1,25 py6. Cebectoumocts 1 11 ceHa 6000BO-371aKOBBIX
TpaBOCMECEH HAMHOTO BBIIIE, Y€M 3JIaKOBBIE TpaBOCMeCH, Ojarojapsi BBICOKOM
ypOKaifHOCTH ceHa u coctaBmiia oT 1,43 1o 1,69 py6. Beicokyro cebecToumMoCTh U3
0000B0-3JTAKOBBIX TPABOCMECEH oOectieunBau JirorepHa (6) + koctperr (15) — 1,69
py0. [pyrue 06000BO-371aKOBBIC TpPaBOCMECH Takke CGHOPMHUPOBAIN BBICOKYIO
YPO>KaifHOCTh B ce0ecTOMMOCTh | 11 ceHa.

VYCII0BHO YHCTBIM JOXOJ 37aKOBBIX TpaBocMmecen coctaBuil oT 2536 mo 4568
py0./ra, pentabenbHOCTh OT 14 1m0 27%. Ilpum moceBe 37MaKOBBIX TpaBOCMECEH
BBICOKHI TIOKa3aTeNb YCIOBHO YHCTOTO J0XOJa O0eCIeYrBaIM YHUCTHIM TIOCEB
KocTpera 6e3octoro — 4568 py0./ra U IByXKOMIIOHEHTHBIE 3J1aKOBBIE TPABOCMECH:

koctper (20) + neipeitnuk (16) — 4255 py06./ra u xoctpen (15) + neipeitauk (12) —
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4295 py6./ra. YcnoBHO YHCTHIN 70X0a 6000BO-3TAKOBBIX TPABOCMECEH BHIIIIE, YeM
3JIaKOBBIE TPABOCMECU. BKIIOUEHHE JIOLEPHBI B 3JIAKOBBIM TPAaBOCTOW Ha
JUMAHHOE OpOIICHHUE TOJOKUTEIHLHO TOBIUJIO Ha TIOJYyYeHHE BBICOKOU
ypoxaitHoctT cena oT 40,4 mo 48,6 m/ra. YCIOBHO YHCTHIN 10X07 06000BO-
3JIaKOBBIX TpaBOCMeceil coctaBmia oT 7267 no 11856 py0./ra, peHTabEIbHOCTH OT
43 no 69 %. MakcuManbHbId YCIOBHO YHCTBIM JIOXOJ IOJY4YEH IPU IOCEBE
JTBYXKOMIIOHEHTHOW TpaBOocMecH JoriepHa (6) + koctpery (15) — 11856 py0./ra,
IIPU 3TOM PEHTA0ETBbHOCTh cocTaBmiia 69%.

DKOHOMHUYECKasi OILIEHKAa OTaBbl 3J1aKOBOM M 000OBO-3JIaKOBOM TpPaBOCMECH
MOKA3bIBAET MOJIOKUTEIbHYIO JUHAMHUKY SKOHOMHYECKON 3(PEKTUBHOCTH KOpMa
U DKOHOMUYECKH Bce peHTabenbHble. CTOMMOCTh MPOAYKIIMH  3JIAKOBBIX
TpaBocMmecelt oOecneunBamu ot 3060 nmo 5940 pyO./ra, ©000BO-371aKOBBIX
tpaBocmecert ot 4080 mo 6720 pyOG/ra. IlpuBeneHHble 3aTpaThl OTaBbl BCEX
BapuaHTOB cocTaBwin 1846 py6./ra. Cebectoumocts 1 11 OTaBbl 3JaKOBOM
TpaBocMecH paznuddoe oT 1,69 no 3,19 py6/ra, 6060B0-371aKOBOM TpaBOCMECH OT
2,21 no 3,64 pyG/ra. BbICOKYI0O CTOMMOCTH OTaBbl M3 3JIAKOBBIX TpaBOCMECEH
obecnieunBaet koctpel (20) + neipelinuk (16) + nomkokonocHuUk (8) — 5940 pyoO,
0000B0-3JTaKOBBIX TpaBocMeceit: mroiepHa (8) + mbipeitnuk (5) + xoctper (7) —
6720 py6./ra. Ilpm »>TOoM Cce0ECTOMMOCTh OTaBbl  BBIMICTICPEUUCICHHBIX
TpaBocMmecel coctaBwia 3,22 u 3,64 py0. ¢ ycloBHO 4uCTBhIM J0xoq0M 4094 u
4874 py0./ra COOTBETCTBEHHO.

3akimouenue. [Ipu pacdyeTre 3KOHOMHMYECKOM OILIEHKM CESHBIX 3JIAKOBBIX M
0000B0-3JIaKOBBIX TPABOCTOEB MPU CEHOKOCHO-TEOEHEBOYHOM HCIIOJIB30BaHUU MPHU
JUMaHHOM opoieHun B ycioBusix LlentpanpHoit SIkyTum  HauOONBIIYIO
CTOMMOCTh MPOJYKIIMM CE€Ha M3 3JIAKOBBIX TpaBOCMeEcel 00eCIeurBaeT KOCTpPEI]
6e3ocThiii (20) + meipeiinuk cubupckuii (16) - 21900 py6/ra, HO U3-3a YBETUYCHUS
BUJIOBOTO COCTaBa W HOPMBI KOMIIOHEHTOB BBICOKasi cebecTommocTh 1 11 ceHa
NoJIy4eHa MpHU MOCEeBEe YUCTOro mocena kocrpena d6e3ocroro 1,27 pyd. ¢ yclIOBHO
YUCTBIM J10X00M 4568 py6./ra. U3 6000B0-371aKOBBIX TpaBOCMECEH HAMOOIBIIIYIO

CTOMMOCTb MPOAYKIIMU OOECIeUrBAET C JOCTOBEPHOM pa3HuUIleH srorepHa (6) +
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koctpen (15) — 29160 py6./ra, mpu 3Tom cebectoumocTs 1 11 ceHa coctaBuna 1,69
C YCIOBHO 4YMCTHIM aoxoioM 11856 py0./ra. Bce n3yueHHBbIE BapuaHTBhI OTaBbI
CeSHBIX  3J1aKOBBIX M  0O0OBO-3J1aKOBBIX  TPaBOCMECEH  HKOHOMHYECKHU
peHTalenbHbIe. MakcUMallbHyl0 ce0ecTOMMOCTh | 11 OTaBbl 00ECIEeYMBAIOT
koctpen (20) + nmeipeitauk (16) + nmoMkokonocHuK (8) — 3,22 pyO, mrorepHa (8) +
nbIpeitHuk (5) + koctper (7) — 3,64 pyo.
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OOBeKkT wuccneoBaHUs pacmojiokeH B Bomrorpaackoit oOnactu  u
IPEACTABIIIET COOOM MACCHB CUCTEMBI KaIllEJIbHOTO OPOIIEHUS OOIIEH IMIOMAbI0
npumepHo 120 ra, coctosimuii U3 11 ydactkoB. Ha stoit Tepputropun B 2024 roay
BBIpAIIMBAIA KyJIbTYpYy cTojioBoi MopkoBu (Daucus carota). Otmedaercs, 4To
xapakrep pacupezneneHus cinydaiHbix BeauyuH NDVI u NDMI we cooTBercTByeT
HOpMasibHOMY 3akoHy. W-kpurtepuit [lanupo-Yunku s Bcex HaOIrOAaeMbIX
3HaueHui BereranuonHoro naaekca NDVI maxoaurces B nnamasone 0,748...0,871,
115 naaekca BiaaxxHoctd NDMI — 0,748...0,884, uTo ctaTucTuuecku 3HAaYUMO (P =
0,01) yka3pIBaeT Ha HerayccoBo pacmnpeneneHue. 3HaueHuss U-kpurepuss MaHHu-
Yutau cocrtaBisior 212...360, 4To yka3plBaeT Ha CTATUCTUYECKH 3HAYUMbBIC
pasmuuust (p = 0,01) mexnay BweiOopkamu BeretanmoHHoro uuaekca NDVI wu
nuaekca BiaaxHocty NDMI. 3mauenns NDVI u NDMI cratuctrnueckn
JIOCTOBEpHO KoppenupyioT (paHroBbiii kodddumuent Cnupmena rs ot 0,41 mo
0,95) ¢ ypoBHeM 3Hauumoctd P = 0,01. ITapHbie K03(PGUIUEHTH KOPPETSAIUU
Cnupmena rg mexxay NDVI u NDMI ayist ogHoro mossi HaXoaaTcsl B Uarna3oHe
0,85...0,95 npu 6omnee BeicokoM ypoBHe 3Haunmoctu p = 0,001.

Abstract. The result of evaluation of correlation relationship between spectral
indices of NDVI vegetation and NDMI humidity calculated on the basis of Earth
remote sensing data obtained using Sentinel-2 satellite is shown.

The research object is located in the VVolgograd region and is an array of drip
irrigation system with a total area of approximately 120 hectares, consisting of 11
sites. In 2024, a table carrot culture (Daucus carota) was grown on this territory.
The nature of the distribution of random variables NDVI and NDMI does not
correspond to the normal (non-Gaussian distribution) law is noted. The Shapiro-
Wilkie W-test for all observed values of the NDVI vegetation index is in the range
of 0.748... 0.871, for the NDMI humidity index — 0.748... 0.884. This indicates a
non-Gaussian distribution with statistical significance (p = 0.01). The Munney-
Whitney U-test values are 212... 360. This indicates statistically significant
differences (p = 0.01) between the NDVI vegetation index and NDMI humidity

index samples. NDVI and NDMI values correlate statistically significantly
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(Spearman rank coefficient ry = 0.41...0.95) with significance level p = 0.01. The
paired Spearman correlation coefficients r, between NDVI and NDMI for one field
are in the range of 0.85... 0.95 with a higher significance level p = 0.001.
KiroueBble cj1oBa: MHACKC Bia)XKHOCTH, BeretarmoHHBIM mHIekc, NDMI, NDVI,
SAGA GIS, koppensuusi, koagdunuent CnupmeHa
Keywords: humidity index, vegetation index, NDMI, NDVI, SAGA GIS,
correlation, Spearman's ratio

BBenenue

[Ipu pelleHMM YACTHBIX MPAKTHUYECKUX 3a7ad B MOHMTOPUHIE COCTOSHUS
IIOCEBOB, a TAKXKE 3€MEJIb CEJIbCKOXO35MCTBEHHOIO HAa3HAYEHUS B MOCIICTHEE BPEMS
JacTO BO3HHKAET HEOOXOJMMOCTh OLIEHKH KpoMe BereranroHHoro uHaekca NDVI
eme u wuHAekca BiaaxHocth NDMI. B cBsi3m ¢ pa3BuTHEM OTpacieBbIX
WH(OPMAIIMOHHBIX CHUCTEM B MEJMOpAIlMK HACTOSIIEEe BpeMs pa3padaThiBalOTCA
udpoBbIE HMHCTPYMEHTHI aHAJIM3a COCTOSHUSI MEJTHUOPATHUBHBIX CHUCTEM U
nemrpPOBOYHBIX MPU3HAKOB (DaKTa OPOILIEHHUSA. JTO ONPEEsSeT AKTYaJdbHOCTH
HACTOsIEH padoThI.

eab ucciieq0BaHUs 3aKITI0YANACh B OLICHKE KOPPEIALIMOHHON CBA3U MEXKITY
CIIEKTpaJibHbIMM  MHAEKcamMu Beretanmn NDVI  u  Biaaxkdoctn NDMI,
PACCUMTAHHBIM IO JAHHBIM JTUCTAHIIMOHHOTO 30HJAUPOBAHUS 3€MIIH, MOJYYEHHBIM
C MOMOIIBIO ciTyTHUKaA Sentinel-2.

Hay4yHo-mpakTH4eckass  3HAYUMOCTb  pE3yJbTAaTOB  HCCIEIOBaHUS
3aKJIF0YAeTCsl B TOM, YTO NPUBEACHHBIA B HACTOSIIIEM HCCIECIOBAHUM TMPUMED
OLICHKH KOPPEJSIUOHHONW CBSI3M MOXET OBITh HCMOJb30BaH ISl pa3pabOTKu
OTEUYECTBEHHBIX HWHCTPYKUHMI M METOAUK HHTEPHpETAlMd 3HAYEHUW HHACKCa
BiiaxxHocty NDMI. B Hacrosiiee Bpemss B CBA3M C OTCYTCTBUEM aHAJIOIOB
HanOoJIee pacpoCTpaHEHHOM SBIIIETCS IKaia, onucanHas B MeToauke EOS Data
Analytics’. Heo6X0auM0O OTMETHTB, UTO MH()OPMAITMOHHO-COBETYIOIIAsI CUCTEMa

EOS Data Analytics omnoBpemernno ¢ NDMI ananu3upyer 3Ha4YCHUS IPYTUX

! NDMI: Hopmammsoammsii  Passoctusiii  Mumexc Bmaxmoctm  [dmextpommbii  pecypc]. URL:
https://eos.com/ru/make-an-analysis/ndmi/ (J{ara o6pamienus 20.03.2026 r.).
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BEreTalMOHHBIX MHAEKCOB (B ToM umcie NDVI) u Ha ocHoBe Al-aHanuTuku
MO3BOJISIET BBISBIIATH MapKepbl AehUIIMTA BIArOCOACPKAHUS B PACTHUTECIHHOM
nokpoBe. OJHAKO TPsIMOE HCIIOJIb30BAHUE ITOM IIKaldbl 0€3 COOTBETCTBYIOLIEH
OLICHKH JIPYTUX TOKa3aTelied COCTOSHUS MOCEBOB CBS3aHO C PUCKaMH HEBEPHOI
WMHTEPIIPETAlUN JaHHbIX. Tak, HampuMep, OJJHOMY M TOMY K€ 3HAUYCHHUIO MHJCKCA
NDMI B auanazone 0...0,2 MOXXET COOTBETCTBOBATh OJHOBPEMEHHO KaK BBICOKHIA,
TaK U HU3KUA YPOBEHb BOJHOTO CTPECCA B PACTUTEILHOM MOKpoBe. OUEBUAHO, YTO
ONTUMHU3AalMs UEJIEBOW  HWHTEpPIpPETAlUd JAaHHBIX CBf3aHA C  OLIEHKOHN
JIOTIOJIHUTEJILHBIX MAPKEPOB NUCTAHIIMOHHOTO 30HIUPOBAHUSI.

O BBICOKOM YPOBHE KOPPESILMOHHOW CBSI3U MEXIYy WHACKCAMHU BETETallUU
NDVI u Bnaxnoctu NDMI ormeueno, Hanmpumep, B padorax [1, 2]. B [3], B
YAaCTHOCTH, OTMEUAETCS, YTO B HACTOAIIEEC BpEeMsi B HAy4YHBIX paboTax Majo
OCBEIIIEH BOIPOC O B3aWMMOCBSI3M MexAy wuHaekcamu Bererauuu NDVI u
BnaxkHoctu NDMI. Heobxomumo oOTMETHTH, 4YTO B paboTax, B KOTOPBIX
YKa3bIBA€TCSl HAJIMYME KOPPEIALMOHHOW CBSI3M MEXAY OTUMHU JAHHBIMU
UCIIOJIb3YeTCsI B OCHOBHOM Kod(hduineHT koppensiuu [lupcona r. OCHOBHBIM
3aMEYaHUEeM K BO3MOXHOCTH HCIIOJb30BaHUS I CTOUT OTHECTH HEOOXOJIHUMOCTb,
YTOOBl HCXOJHBIC JaHHBIE COOTBETCTBOBAIM HOPMAJIBHOMY pacHpeeIeHUIO.
Bo3Hukaer HeoOXOIMMOCTh  TMPEABAPUTEIHHONM  MPOBEPKH  COOTBETCTBUS
pactipenenenus ciaydadHblx BemmuuH NDVI m NDMI HOpManibHOMY 3aKOHY.
XapakTep KpUBOM 3THX CHEKTPAIBbHBIX HHJEKCOB TOJBKO B YaCTHOM CIlydae
COOTBETCTBYET HOPMAJILHOMY pacrpeieieHuI0, HE0OX0UMOMY JiJisi OOJIbIIMHCTRA
napamMeTpuYecKuX CTaTUCTUYECKUX TecToB. OpHako B OOJBIIMHCTBE padoT
aBTOpaMu JeJaeTcsl AOIMYUIEHHWE, YTO CIHEKTPAIbHBIM WHJIIEKC pACHpPENIeSIEeH IO
HOPMAJIbHOMY 3aKOHY.

B Gonee cTtporux ¢ MareMaTuuecKoW TOYKW 3PEHHS aHAIu3ax, HApUMeEp, B
[4, 5, 6], nenaeTcs aKIEHT HA TOM, YTO B AEHCTBUTENIbHOCTU 3HaueHuss NDVI u
NDMI pacnpeneneHbl HEHOPMAIbHO. DTOT MOMEHT JOCTATOYHO BAXKEH, TaK Kak
JUISL  OIIGHKM CBSI3W  HEOOXoJAWMa WJIM  HOPMAaIH3alUs  SMIUPUIECKOTO

pacrpeiesieHUs Uiy UCII0JIb30BaHUE APYTUX K03 PpUIreHToB Koppensiuu. B aToit
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CBSI3M OOJBIIMHCTBO PAa0OT MO OIEHKE KOPPESIIMOHHON cBs3u Mexay NDVI u
NDMI wumeror d4acTHbi€ BBIBOJBI, KOTOPbIE HE MOTYT OBITh YOEAUTEIHHO
pacmpocTpaHeHbl Ha XapaKTEePUCTHUKY OOmMX (QU3WYECKUX CBOMCTB ATHUX
CHEKTpalbHBIX MHACKCOB. B 1emomM choekTpanbHble WHIAEKCHI W METOJbI
JVCTAHIIMOHHOTO 30HIMPOBaHUS 3€MIIM HAXOJAT IIMPOKOE IIPUMEHEHUE B
MEJIMOPATUBHOM npakTuke [7, §].
MeToabl M1 METOI0JI0THSI IPOBEACHUS HCCJIe0BAHUSA

OOBEeKT  WCCIeOBaHUS  pachojiokeH B [OpoAMIEHCKOM  paiioHe
HoBoHaAEKIMHCKOTO  CEJIbCKOTO  MoceseHus — Bonarorpaackoir — obusactu.
[IpencraBnsier coO0OK MacCUB CUCTEMBI KaleJIbHOTO OPOLIEHUSI OOLIEH MIIOIIA b0
npumepHo 120 ra, cocrosimuit u3 11 yyactkoB (pucyHok 1), Ha koTtopbix B 2024
rojay BbIpallMBalu KyJbTypy cTojioBoi MopkoBu (Daucus carota). HacocHoii
CTaHLIMEN 10 MarucTpaipHoMy Tpyoorposoay (MT) nogaercs opocutenbHas Boja
u3 ['opogumenckoro kanana. Ha tpyOomnpoBoae pacnosiokeHbsl 13 ruapaHToB B
NOJIUBHBIE y4acTKu. OOUmMil nepro/1 HaOIIOEHUHN MOKPBIBAET AaThl ¢ 1 ampens mo

22 Hos0ps 2024 rona.
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Pucynok 1 — O6bekt uccnenoBanus: 1 — 'opoauieHckuil kaHai; 2 — HacoCHas

CTaHIUS; 3 — MAarucCTpPaJIbHBIA TpyOOnpoBom; 4 — TUAPAHT, S5 — OPOIIAEMBIN

y4acTOK; 6 — y4aCTKOBBIHM MOJIMBHOM TPyOOTIPOBOI

3a aHATU3UPYEMBI MEePUOJl OBLIM MOATOTOBICHBI MCXOHBIC CIIEKTPATIbHbBIE

CITyTHUKOBBIE CHUMKH B KPACHOM, OJIDKHEM U KOPOTKOBOJIHOBOM MH(ppaKpacHOM
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KaHajaX, a Takke B Juana3zoHe «true color». Ilo mpu3Haky oOTCyTCTBYHOLIEH
o0JayHOCTH,  MEWIAIOUIeH  uccienoBaHWio,  BbiOpanel 39  nmar. B
reonHpopmainnonHoit cucreme SAGA GIS BBINOJHEHBI PAaCTPOBBIE PACUETHI
CIIEKTPaJbHBIX HOPMAJIM30BAaHHBIX PA3HOCTHBIX BeretauuoHHbIX NDVI u
BJIAKHOCTHBIX NDMI HHAEKCOB ¢ mocieayromen Bekropusamuen. s pacueTos
ucnonb3oBaics uHcTpyMmeHT «Grid Calculatory. I'paHuniaMu mojauroHoB SIBIASIOTCS
IPAHMIIBI YYACTKOB, CAMH MOJIMTOHBI COCTOSIT U3 CYyONOJIMTOHOB, pa3Mep KOTOPBIX
ONPENENAECTCS Pa3MEPOM IHKCENS MCXOIHOTO PAaCTPOBOTO CIIOSI CHEKTPAIBHOTO
uHaekca. CpeaHee 4uciio CyOlOIUMIroHOB BHYTPHU MOJUIOHA COCTABISIET OKOJO 40
TBIC. €UHULL.

MHaeke BIaKHOCTH PACCUUTHIBAETCA 110 U3BECTHOM 3aBUCUMOCTH IO JTAHHBIM
cmytHHKa Sentinel-2. s 3Toro ucmonb3yrorest KaHaibl KOpoTkoBoiHOBOrO SWIR
u 6mmkHero NIR undpakpacHoro ciektpoB. @opmyra ajis pacueTa UMEET BUI:

NDMI = (NIR — SWIR)/(NIR + SWIR).

B ananorn4HoOM OTHOCHUTENBHOW 3aBUCUMOCTH ISl OLIEHKH BErE€TAIMOHHOIO
UHJIEKCa BMECTO KOpOTKOBOJHOBOro SWIR-u3myueHuss ucnosib3yercss BHAUMAs
30Ha KpacHoro crekrpa Red:

NDVI = (NIR — Red)/(NIR + Red).

TakuM o0Opa3oM MONy4eHBl JABE XPOHOJOTUYECKHE AaTa-rpyHibl MCKOMBIX
CHEKTPalbHBIX HMHAEKCOB (PUCYHOK 2). [l CTaTUCTHUYECKOro aHajlu3a 3TUX
JaHHBIX  MOATOTOBIEHBI 78  MaTeMaTH4YEeCKMX  BBIOOPOK  aTpUOyTHUBHOM
uH(popMaIuu, Kaxaas U3 KOTOPbIX B cpeaHeM cocTouT u3 40 teic. 3HaueHuit NDVI
u NDMI, nomydeHsl CBOAHBIE CTATUYECKUE MMAPAMETPHI, B TOM YHUCJIE MEIWAHBI U

€e OIMOKHU MIPH YPOBHE HAACIKHOCTH 95%.
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PI/ICYHOK 2 — XpOHOJ’IOFH‘-I@CKHG daTa-TI'PYIIIIbI MCIUAHHBIX 3HAYEHUU

cnekTpasibHbIX HHAeKCOB NDVI 1 NDMI

Ha pucynke 3 mnpuBeneHbl BbIOOpDOYHBIE CHUMKU «true color» u
CIIEKTPaJbHbIX HOPMAJIM30BAaHHBIX PA3HOCTHBIX BererauuoHHbIXx NDVI u
BinakHOCTHBIX NDMI unaexcoB 3a oTaenbHble naThl HaOmoaeHuN. Heobxomumo
OTMETHUTbh, UTO CKPOKU BETeTaIMK CTOJIOBOM MopkoBH (Daucus carota) Ha mossix
otiinyanuch. OQHAKO B CpeHEM HA4aJIO BEreTalluy MPUILJIOCh HA | JeKaay uioHS,
a TIPOJIOJDKUIIOCH 0 KOHIIA OKTSA0ps. OOmmii mepuoa coctaBui okojo 140 mgHew,
YTO COOTBETCTBYET MO3/THECTICJIBIM COPTaM MOPKOBH.

JIst OlIEHKU KOppensanuoHHON cBs3u Mexay uniuekcamu NDVI u NDMI
MPOBEPsIIaCh THMOTe3a 00 OTCYTCTBUM CTAaTUCTUYECKUX MPU3HAKOB HOPMAJIHLHOTO
pacnpeneneHust CiydalHbIXx BenuuuH. J[lns storo oueHuBancs W-kputepuit
[Mammpo-Yunku, U-kputepuit Manuu-Yutau, kodpduimentsr acummerpun Cs,
skenecca Cy 1 Bapuamun C,, a TaKKe CPaBHUBAINCH AMCIICPCHH BHIOOPOK S°. J{ist
WCCIICIOBAHUSI KOPPEJISIITUOHHON CBSI3W MEXKIY JaHHBIMU HCMOJIb30BajCA s —
panroBeiii  kod(ddurment Crupmena. CTaTUCTHUUECKH 3HAYUMBIMH CUHTAIMCH

paznuuus npu yposse p = 0,01.
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Pucynox 3 — XpoHosjormdyeckue CHHUMKH «true color» W KapThl pacrpeasieHus
criekTpanbHbIX HHACKCOB NDVI 1 NDMI: a — 1 anpens; 6 — 5 utonst; B — 15 utons;

r — 10 oxTa0ps

Pe3yabTarsl n 00CyxaeHne
Onenka cootBercTBUA BBIOOpOK MeauaHHbIX 3HadeHuit NDVI u NDMI
HOPMaJIbHOMY DAacIpeleIeHUI0 BbINoJdHeHa ¢ momoursio W-kputepust Llamupo-
VYunku. s 3Toro mpoBepsuiach TUIOTE3a O MPEBBIIIEHUH PAaCUe€THOW BEJIMYUHBI
kputepus W nHan kputnyeckum 3HaueHueM Wy = 0,917 11 cOOTBETCTBYIOIIETO
ypoBHs 3HauuMocTu P = 0,01. [{ns Bcex HaOI0gaeMbIX 3HaYCHUM BEreTalluOHHOTO
unaekca NDVI pacuernsiii kputepuit W Haxoautcs B nuamnaszone 0,748...0,871,

s uHaekca BiaxHoctd NDMI — 0,748...0,884. To ecTh paccmaTpuBaembie
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BBEIOOPKH CTATUCTHUYECKHU JIOCTOBEPHO HE SIBJISTFOTCS HOPMAaJIEHO
pacrnpeneeHHbIMHU.

VYkazaHHasi 0COOEHHOCTh OOBSICHSIETCS CIASAYIOUIMME MapameTpaMu. Beibopku
NDVI wuMerT npeuMylecTBEHHO JIEBOCTOPOHHIOK AaCUMMETPHIO, 3HAUYCHHS
kodddunmenta acummerpun Cg MpenMyIleCTBEHHO OTPULIATENIbHBIE U HAXOASTCS B
muanazone  —0,5...0,2.  DOkcmecc  Beibopok  NDVI IJIATUKYPTUYECKUI
(oTpunatenbHbiil) ¢ koaddunuentamu Cy € [-1,9; —1,4], 9ro X0poIIo 3aMETHO Ha
XPOHOJOTHYECKOM rpaduke (CM. PUCYHOK 2) U3-3a OTCYTCTBUSI XapaKTEPHBIX IS
HOPMAJIBHOTO  paclpeieiieHus] TMepernOoB B OKPECTHOCTH  MaKCHMyMa.
Koaddurmentsr acummerpun Beioopok NDMI Haxopstcs B auamazone —0,4...0,2,
YTO MOXET YKa3blBaTh Ha CJIaboe CHMMETpUYHOe pacnpeneneHue. OmHaKo
kodpdummentel Cy € [-1,8; —1,5] yka3plBaloT Ha OTPHIATSIILHBIA 3KCIECC.
OOparmaer Ha ceOs BHMMaHHWE Onu3kue 1o 3HadeHWio nuamna3zoHbl Cs m Cy, uTo
MOJKET YKa3bIBaTh HA OJMH W TOT K€ THUIl PACIpe/IeiCHHs CIIyYalHOW BEIUYUHBI.
OpnHako AaHHBIA BOIIPOC B HACTOAIIEM UCCIEA0BAHUN HE PACCMATPUBAJICS.

Taxxe cpaBHHBanuch aucrepenn Beioopok: SS(NDVI) u s2(NDMIy), e i —
HOMEpP OJHOTO M TOTO e mojs. J[Jig Bcex HUCCienyeMbIX Y4acTKOB B TEPHOJ
naGmronennii S“(NDVI) e [0,084; 0,114] u s°(NDMI;) € [0,063; 0,097]. IIpu stom
CPEIHEeKBAPATHUECKOE OTKIOHCHHE S yKa3bhIBaeT HAa TO, YTO CpEAHEE 3HAUCHHUE
BBHIOOPOK BETETAIMOHHOTO MHJEKCAa 3a TMepUuoJl HaOMIoACHUN KoyeOaeTcs
npumepHo Ha £(0,290...0,337), a nns unaekca BnaxHoctu — Ha +(0,250...0,312).
Koaddummentsr Bapuaruu C, Beibopok menuanabix 3HaueHH NDVI u NDMI 3a
BECh IIEpUOJ Bererauuu KpaiiHe BbIcOKHEe U cocTaBisiloT 0,474...0,681 wu
1,552...3,625  cOOTBETCTBEHHO.  JTO  THUNWUYHO MNPU  PACCMOTPEHUH
reHepaJIM30BaHHBIX BBIOOPOK, KO3 duireHTsl Bapuanuu C, 3a OTIEIbHbIC JAaTh
HaOII0/ICHU 0OBIYHO HE MpeBbimaroT 0,2.

Tect MaHHU-YUTHHM TOKa3aJl CTaTUCTUYECKU 3HAYMMBIE PA3JIUUYUS MEKIY
BeIOOpKaMu BererarmoHHoro wuHAckca NDVI u wmapexca Bmaxknoctu NDMI.
PacuetHble 3HaueHus Kputepus Manuu-YutHu coctaBissior U € [212; 360] u

MeHblIlle Kputuueckoro 3Hadenus Uy = 527 (yposenn 3naummoctu P = 0,01).
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OnHaKo 3TO TaKk)Ke HE YKa3bIBAa€T HAa CTATHCTUYECKYIO 3HAUMMOCTh B PA3NUYUHU
TUANA pacnpenencHusa. JlaHHbIM BONPOC SBISIETCA IPEAMETOM JAIBHEHIINX
UCCJIEIOBAHUM aBTOpA.

[Tockonbky ananusupyemsblie 3HaueHust NDVI u NDMI pacnipenenenst He 1o
HOPMAJIbLHOMY 3aKOHYy, TO TNpuUMeHeHue kodddunuenta [lupcoHa HEBO3MOXKHO.
Jl1s vccneoBaHusl KOPPEISIIMOHHON CBSI3U MEXAY JaHHBIMU HCIIOIB30BAJICS Ig —
panroBelii Ko3Qduirent Crnupmena (tabnuma 1). Cratuctudeckas 3HAYUMOCTD
pe3ynbTaToB  oleHeHa 1o  kKodddumuenty  Creromentra  (tabmuma  2).
Konkypupyromas rtumnore3a 00 OTCYTCTBHH CBSI3U TPOBEPSATach IMPH YpPOBHE
sHaunMoctd P = 0,01 mia xputHdeckoro 3HayeHus ty, = 2,708. B Tabmumax
[[BETaMU BBINIOJHEHA KJIacCU(PUKALUs CUJIbl KOPPEJSLUOHHON CBA3M U €€

CTAaTUCTUYCCKON 3HAUMMOCTH.

Tabmuna 1 — 3nayeHust kordduimieHTa rs panroBoit koppemsiuu CrnupMmeHa

mexky NDVI u NDMI

10391 (9 9 81 NDMI

Ne moss 1 2 3 4 5 6 7 8 9 10 11

1 0,94 0,64 0,41 0,81 0,83 0,77 0,82 0,67 0,87 0,87 0,43

2 0,67 0,91 0,68 0,82 0,82 0,79 0,77 0,74 0,70 0,68 0,73

3 0,46 0,75 0,88 0,58 0,61 0,66 0,61 0,70 0,45 0,45 0,86

4 0,80 0,84 0,62 0,93 0,93 0,90 0,88 0,84 0,84 0,85 0,69

NDVI 5 0,83 0,83 0,64 0,88 0,95 0,89 0,90 0,81 0,85 0,84 0,68
6 0,80 0,79 0,61 0,85 0,87 0,88 0,90 0,82 0,82 0,84 0,72

7 0,79 0,78 0,62 0,84 0,87 0,90 0,91 0,81 0,83 0,84 0,74

8 0,72 0,82 0,68 0,84 0,86 0,86 0,84 0,85 0,71 0,75 0,84

9 0,91 0,73 0,48 0,87 0,91 0,86 0,91 0,76 0,94 0,92 0,54

10 0,86 0,68 0,45 0,83 0,84 0,83 0,90 0,75 0,88 0,91 0,58

11 0,42 0,77 0,82 0,58 0,62 0,68 0,64 0,75 0,41 0,44 0,93

Tabimmna 2 — OMnupruyeckne 3Ha4€HUs KPUTHYECKHX Touek P-tg, Koodduruenrta

CrprofenTa npu ypoBHe 3HaunmocTu P = 0,01

Nupexcer NDMI
Ne mosis 1 2 3 4 5 6 7 8 9 10 11
1 16,97 | 5,01 2,76 8,44 9,16 7,24 8,73 543 1098 10,65 2,93
2 545 | 13,17 | 5,67 8,70 8,86 7,89 7,34 6,78 5,99 5,66 6,55
3 3,12 6,95 | 11,08 | 4,31 4,65 5,37 472 6,00 3,06 3,056 10,18
NDVI 4 8,20 9,56 4,76 | 15,00 | 15,27 12,68 11,26 9,60 9,53 9,73 5,88
5 8,98 8,91 506 11,35 | 19,45 | 12,10 12,31 8,34 9,83 9,45 5,68
6 8,04 7,71 472 9,86 10,53 | 11,20 | 12,49 8,77 8,78 9,35 6,39
7 7,76 7,65 4,80 953 10,71 12,22 | 13,33 | 8,34 8,94 9,55 6,68
8 6,27 8,56 5,59 949 10,09 10,39 957 |9,70 | 6,06 6,95 9,49
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13,79 6,46 336 10,67 13,76 10,12 1322 7,13 | 16,31 | 1410 3,87
10,07 5,59 3,04 8,93 9,36 8,88 12,30 6,93 11,17 | 13,37 | 4,33

10

‘ 9

11 2,78 738 870 434 476 561 512 680 271 298 | 1594

N3 npuBeneHHbIx AaHHBIX BuAHO, uTo 3HaueHus NDVI u NDMI
CTaTUCTUYECKU JIOCTOBEPHO KOPPENUpPYIOT ¢ ypoBHeM 3Hauummoctu p = 0,01.
KoaddummenTsr rs panroBoit koppemsiiuu CnrpMeHa HaXOASATCS B JUaNa3oHE
0,41...0,95, TO ecTh B 30HaX YMEPEHHOW U CHJILHOM KOPPEJSIIMOHHOMN cBsi3H. [Ipu
stom mnapHbie 3HaueHus NDVI u NDMI ogHoro mosst 1octoBepHO KOPPETUPYIOT €
koadduimentamu s € [0,85; 0,95] npu Gostee BLICOKOM YpPOBHE 3HAYUMOCTH P =
0,001 nns xputnueckux 3HaueHuil kodd¢uumenta Crerogenta p-t,, € [9,70;
19,45]. I'naBHas quaroHaigb KOPpEISIMOHHOM MaTpullbl (Tabiuia 1) mokasbiBaer,
yTO Npu NoBbIeHNU 3HaueHU uHjaekca NDMI (u cHmkenus neduuura Biaru B
MOCEeBax) JIOCTOBEPHO YIIYYINAETCI COCTOSHUE PACTEHHM CTOJOBOM MOPKOBU
(Daucus carota), KOTOpoe OIICHHBAIOT 0 3HAYCHHIO BETCTAIlMOHHOTO HWHJEKCa
NDVI.

BoiBOABI

B wucciaemoBaHMm TIOKa3aHO, YTO MEXAY 3HAYCHUSMH CHEKTPATbHBIX
ungexkcoB NDVI u NDMI cymiectByeT cuiibHasi IOJIOKHUTENbHAST KOPPEISAIUOHHAS
cBsi3b. C TPAKTUYECKON TOYKH 3PEHHSI OTH PE3YJbTAThl MOKA3bIBAIOT BAXKHOCTh
WCITOJIP30BAHUS 3HAYCHHWM OOOMX TIIOKa3aTele NpH WMHTEPIPETAIllUU JaHHBIX
JTUCTAHIIMOHHOTO 30HAMpOBaHuA. [Ipu pelmeHnr Y4acTHBIX 3ajad MOHUTOPHHTA,
HaIpuMep, MPHU OIEHKE CIEKTPATbHBIX MapKepoB WU d(H(PEKTUBHOCTH OPOIICHUS,
ATO SIBJSICTCS  KIIIOYEBBIM  aClleKTOM B aHanm3e JAaHHbIX. JlanpHeilmme
WCCJIEIOBAHMSI AaBTOPA CBSA3AHBI C OIIEHKOW BHJIOB PACIpPECIICHHs] CIIEKTPaTbHBIX
nuaexcos NDVI u NDMI.
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Abstract. Due to long-term intensive food production and unsustainable
agricultural practices in some areas of China, cultivated land faces challenges such
as soil depletion, reduced organic matter content, and deteriorating physical and
chemical properties, which pose obstacles to the sustainable use of cultivated land
and the steady increase in grain production capacity. The purpose of this study is to
identify the main factors affecting the stability of arable land production capacity
in Heilongjiang Province, to study their impact on the stability of production
potential, and to develop a theoretical framework and practical recommendations
for ensuring the quality development of regional agriculture and responding to
fluctuations in global food prices. In this paper, Heilongjiang Province was
selected as the research object, and data from 2001 to 2020 was used. The results
showed that the stability of the production potential of arable land exhibited a
significant upward trend in the east and a downward trend in the west of
Heilongjiang Province. The impact of climate fluctuations and human activities on
the stability of the production potential of arable land is characterized by
significant spatial heterogeneity. There are obvious differences in the key factors
and their direction of action in different regions. The stability of production
capacity is largely influenced by climate fluctuations and human activities, and the
effects of these two factors are significantly heterogeneous and generally
weakening. In the future, it will still be necessary to pay more attention to
analyzing changes in the stability of arable land production capacity in order to
make effective land management decisions.

AHHOTaIII/ISI. B CBA3HU C JJINTCIIBHBIM MHTCHCHUBHBIM ITPOMU3BOACTBOM
MMPOJAOBOJICTBHA W HCPA3YMHBIMU MCETOJAMH BCIACHHA CCIIBCKOTO XO03HCTBa B
HEKOTOpBIX paiioHax Kwurtas oOpabaThiBacMble 3eMJIM CTAJIKHUBAIOTCA C TaKUMU
HpO6H€MaMI/I, KaKk HCTOIICHHUEC CJIO0CB 4YCPHO3€Md, CHHKCHHUC COACPIKAHUA
OpPTraHUYCCKUX BCHICCTB B IIOYBC MW YXYJAUNICHUC (I)I/I3I/I‘ICCI(I/IX U XUMHUYCCKUX

CBOMCTB IIOYBBI, YTO CO344€T HpO6H€MBI JIIsL YCTOI\/’IIH/IBOFO HUCIIOJBb30BaHUA
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oOpa0aTpiBaeéMbIX 3e€MelIb U CTaOWJIbHOE YBEJIMYEHHE MOUIHOCTEH  IOo
IIPOM3BOJCTBY 3€pHa. Llenpr0 HaHHOTO HCCIIENOBAHUA SIBISIETCS BBIACHEHUE
OCHOBHBIX  (DaKTOpPOB, BJMSIOIIMUX HA CTA0WJIBHOCTh MPOU3BOJICTBEHHBIX
MOITHOCTEN NMAXOTHBIX 3€MENb B IPOBUHUIMHU XIWIYHI3SH, N3yYCHUE UX BIMSHUSA
Ha CTaOWUJIBHOCTH MPOU3BOJCTBEHHOIO TIOTEHIMANA, a TakXKe pa3BUTHE
TEOPETUYECKOr0 OOOCHOBaHUS U pa3pabOTKa MPAKTHUYECKUX PEKOMEHIALMMA s
o0ecrniedyeHnss Ka4yeCTBEHHOTO Pa3BUTHUS PETHOHATBHOTO CEJIBCKOIO XO34KMCTBA U
pearupoBaHusi Ha KojeOaHMsI 1IEH Ha MHUPOBOM IIPOJOBOJILCTBEHHOM pbIHKE. B
JAHHON CcTaThe B KauyecTBE OOBEKTAa HCCIEAOBaHUS BbIOpaHAa MPOBUHUMSA
X3UNyHIBSH, UCTIONB3YI0oTCs AaHHble 3a nepuona ¢ 2001 mo 2020 roa. Pe3ynbTaTsl
NOKa3ajM, YTO CTaOMIBHOCTH MPOU3BOJCTBEHHOTO MOTEHIIMAIA MaXOTHBIX 3€MEIIb
IIPOJIEMOHCTPUPOBAJIA 3HAYUTEIBHYIO TEHACHUMIO K POCTY Ha BOCTOKE U
CHI)KCHUIO Ha 3amajie MPOBUHIIMU XOWIyHIRSH. BiusHue konebanuii kiumara u
NESATEIIbHOCTH YeJOBeKa Ha CTaOMJIBHOCTh IPOU3BOJCTBEHHOIO MOTEHIMANA
IIaXOTHBIX  3€MEJb  XAPAaKTEPU3YETCs  3HAYUTEIBHOM  IPOCTPAHCTBEHHOU
HEOJTHOPOAHOCTHI0. CYyIIECTBYIOT OUEBHJIHBIE Pa3IMuus B KIIOYEBBIX (pakTOpax u
HalpaBJI€HUM  MX  JEUCTBUA B  pa3HbiXx  peruoHax.  CTaOMIBHOCTh
IPOM3BOJCTBEHHOIO MOTEHIIMAIA B 3HAUUTEIBHON CTENEHH 3aBUCUT OT KOJIeOaHuM
KJIuMaTa M JESATeNIbHOCTH YeJOBEeKa, W IMOCIEACTBUS AITUX JBYX (HaKTOpOB
3HAYUTEILHO HEOJHOPOJHBI B MPOCTPAHCTBE M B OCHOBHOM ociabeBaior. B
OyAylieM Mo-IpexHeMy HEOOXOJUMO YIelsATh OoJibllleé BHUMAaHHUS aHaIU3y
U3MEHEHUN CTaOMIBHOCTH MPOM3BOACTBEHHOTO NOTEHIMAIa MaXOTHBIX 3EMellb
JUTSL IpUHATHS 3QPEKTUBHBIX PEIICHUN 10 YIIPABICHUIO 3€MEJIbHBIMU PECYPCAMH.
Keywords: Heilongjiang Province; China; production capacity; arable land;
stability; influencing factors; protection of arable land

KuarwueBble ciaoBa: mnpoBuHuus XdWinyHI3sH; Kwural; npoU3BOICTBEHHBIN
MOTEHIMAJ;, TAXOTHBIE 3E€MJIM;, CTAaOWJILHOCTH; (AKTOPHl BIMSHHS; OXpaHa

IIaXOTHBIX 3€MCJIb
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Introduction
Food security is a matter of paramount importance to the any nation [1;2]. As

the world undergoes profound changes unseen in a century, the instability of global
food markets is intensifying, and uncertainties regarding the quantity and quality of
food supply further increase the potential risks [3]. Although China is a major
agricultural country, it suffers from a scarcity of arable land per capita, and its
agricultural foundation remains relatively weak. The interaction between the basic
national condition of a large population with limited arable land and the changing
external environment poses severe challenges to food security [4]. In recent years,
China has implemented the strategy of “storing grain in the land and storing grain
in technology,” vigorously promoted the construction of high-standard farmland,
and steadily enhanced its comprehensive grain production capacity. The No. 1
Central Document of 2023 prioritizes the task of “ensuring stable production and
supply of grain and key agricultural products,” explicitly setting the national grain
output target at over 650 million tons. Against this backdrop, ensuring food
security has become a major issue for safeguarding national security and
socioeconomic stability. Investigating the factors influencing the stability of
cultivated land productivity is of great significance for achieving sustainable and
balanced grain output [5].

Early research in China focused on natural background conditions: Yao Yuan
et al. proposed that soil salinity inhibits productivity [6]; Chen Yanhua et al. found
that organic matter content contributes significantly to productivity [7]. As
research progressed, scholars began to emphasize the influence of human activities
and policy systems, discovering that socioeconomic factors such as fertilizer input
[8], cropping structure [9], and other factors interact with natural conditions to
jointly affect productivity.

Regarding methods for assessing cultivated land productivity, international
research has largely relied on crop simulation techniques. For instance, Schellberg
J used trend extrapolation to characterize yield evolution patterns [10], De Wit
C.T. laid the theoretical foundation for dynamic crop growth simulation [11], the
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WOFOST (WOrld FOod STudies) model has been widely applied in land

evaluation and yield prediction [12], and the DSSAT (Decision Support System for
Agrotechnology Transfer) model enables precise identification of factors affecting
productivity at the field scale [13]. Early domestic research in China was primarily
based on agricultural land classification and grading results, with Wang Guogiang
et al. [14] systematically exploring the technical pathways for productivity
assessment. With the advancement of remote sensing technology, assessment
approaches based on vegetation NPP (Net Primary Production) have become a
research focus. Guo Zhixing et al. proposed NPP as an effective indicator of
farmland productivity [15]; Yan Junxia et al. validated the feasibility of using NPP
to characterize cultivated land quality [16]; Liu Xue et al. found a significant
correlation between NPP and crop yield [17]. Yanyan Pei et al. employed the
CASA (Carnegie—Ames—Stanford Approach) model to calculate NPP and
characterize productivity [18], while Chen Yanlin et al. used EOS (Earth
Observing System) with MODIS-EVI (Moderate Resolution Imaging
Spectroradiometer) data to evaluate cultivated land productivity [19].

Regarding research on factors influencing cultivated land productivity,
international studies have often focused on macro-level natural factors. Hoobler
B.M. identified light, temperature, precipitation, and soil as key determinants of
production potential [20]; Welch J.R. et al. found that rising temperatures can lead
to yield reductions [21]; Pooya M.R. emphasized the impact of water supply on
yield [22]; Wade J. noted that improving cultivated land quality is a core pathway
to increasing yield [23]; Qiao L. found that increasing soil organic matter and
available phosphorus content enhances yield stability [24]; Min et al. note the role
of geographic information systems (GIS) in the study of the production and
economic potential of land [25]. Scientific research has pointed out the need to
optimize the size of land plots in order to increase agricultural production [26], and
has also identified the main ways to develop international cooperation in the field

of sustainable land use [27].
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Heilongjiang Province, as a crucial grain production base in China, possesses

the largest area of cultivated land resources in the country [28]. However, long-
term intensive grain production and irrational farming practices in some regions
have led to issues such as the thinning of the black soil layer, a decline in soil
organic matter content, and the degradation of soil physicochemical properties,
posing challenges to the sustainable use of cultivated land and the stable
enhancement of grain productivity [29]. Based on this, this study characterizes
cultivated land productivity using NPP and analyzes productivity stability using
the coefficient of variation (CV). The multiple regression residual method is
employed to spatially analyze the impacts of climate fluctuations and human
activities on productivity stability. Furthermore, the study examines how specific
influencing factors within climate fluctuations and human activities affect the
stability of actual cultivated land productivity in different regions, aiming to
provide a scientific basis for the protection and sustainable use of cultivated land in
Heilongjiang Province and Northeast China.
Research Methods and Materials

Overview of the Study Area. Heilongjiang Province, the northernmost
provincial-level administrative region in China, is located in the northeast of the
country. It stretches from 43°25'N in the south to 53°33'N in the north, and from
121°10'E in the west to 135°05'E in the east (Figure 1). The total land area of the
province is 473,000 km? (including special regions such as Jiagedaqi and
Songling), accounting for approximately 4.9% of China's total land area.
Heilongjiang Province has a continental monsoon climate [30]. From south to
north, it spans the mid-temperate and cold-temperate zones, while from east to
west, it exhibits a gradient transitioning from humid to semi-humid and then to
semi-arid conditions. The province experiences low temperatures and little rain in
spring, high temperatures and abundant rain in summer, is prone to flooding
accompanied by early frost in autumn, and has long, severe winters. Furthermore,
the province has a short frost-free period, and significant climatic differences exist

between regions. The terrain is characterized by higher elevation in the northwest
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and southeast and lower elevation in the northeast and southwest, consisting

mainly of mountains, tablelands, and plains. The province has a well-developed
river system, with major rivers including the Heilong (Amur), Songhua, Wusuli
(Ussuri), and Suifen, as well as natural lakes such as Xingkai (Khanka), Jingpo,
and Wudalianchi. Data from the Third National Land Survey indicate that the
cultivated land area in Heilongjiang Province is 172,000 km?, accounting for
approximately 36.36% of the province's total land area. The total grain sowing area
in the province is approximately 147,400 km?, representing 12.40% of the national
total. The total grain output of the province has reached 77.88 million tons,
accounting for approximately 11.20% of the national output, ranking first in China
for fourteen consecutive years.

Data Sources and Preprocessing. Land use data for 2001-2020 were obtained
from the China Annual Land Cover Dataset [31] at a spatial resolution of 500 m.
NPP data for 2001-2020 were obtained from the MOD17A3 HGF dataset
(https://ladsweb.modaps.eosdis.nasa.gov/)  provided by NASA (National
Aeronautics and Space Administration, USA), with a spatial resolution of 500 m, a
temporal resolution of 1 year, and HDF format. Temperature and precipitation data
were derived from the China Regional Monthly Temperature and Precipitation
Dataset from the National Earth System Science Data Center
(http://www.geodata.cn), with a spatial resolution of 1 km. Digital Elevation
Model (DEM) and administrative division data were obtained from the website of
the Resource and Environmental Science Data Center, Chinese Academy of
Sciences (https://www.resdc.cn), with a spatial resolution of 250 m. Cultivated
land quality evaluation indicator data were obtained from the Department of
Agriculture and Rural Affairs of Heilongjiang Province, soil surveys, and special
monitoring of black soil. Data on factors influencing human activities were
obtained from statistical yearbooks and the National Bureau of Statistics website

(https://www.stats.gov.cn/sj/).
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Figure 1. Schematic map of the study area in Heilongjiang Province*
(*2022 Heilongjiang Province DEM data sourced from the website of the Resource and

Environmental Science Data Center, Chinese Academy of Sciences).

Data preprocessing mainly included the following. MODIS (Moderate
Resolution Imaging Spectroradiometer), a primary remote sensing instrument
aboard NASA's Terra and Aqua satellites, is known for its publicly available data,
long time series, and short update cycles. The MOD17A3 HGF NPP data for 2001-
2020 used in this study correspond to tiles h25v03, h26v03, h26v04, and h27v04.
The downloaded data were mosaicked, format-converted, and reprojected using the
MODIS Reprojection Tool (MRT). Outliers in the data were removed using ENVI
5.1 software, and the units of the NPP data were converted to g-C/m?. Finally,
splicing and clipping were performed using ArcGIS 10.8 to obtain NPP data for
Heilongjiang Province. The coefficient of variation for each period was calculated
based on ArcGIS software, and the results were classified into three levels (high
stability, medium stability, low stability) using the natural breaks classification
method. The processing of meteorological climate data (e.g., temperature,
precipitation) and topographic data mainly involved steps such as extraction by
mask, clipping, reclassification, and projection conversion to ensure the data

conformed to the actual conditions of the study area. All data were uniformly
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processed using the WGS_1984 coordinate system with the Albers projection to

facilitate subsequent spatial analysis.

Pearson Correlation Test. The Pearson correlation test is a parametric
statistical method used to quantify the degree of linear correlation between two
continuous variables and test the statistical significance of that correlation. Its core
indicator, the Pearson correlation coefficient (r), ranges from -1 to 1. The specific

calculation formula is:

. =1 — X = ¥) (1)
R e R o

where x and y represent the sample means of the two variables, and x; and y; represent the
independent and dependent variable samples, respectively.

Coefficient of Variation. The coefficient of variation (CV) measures the
dispersion of sample data. Spatially, the deviation of NPP from its mean value in
different regions directly reflects data stability. A larger CV indicates greater
fluctuation and poorer stability; conversely, a smaller CV indicates smaller
fluctuation and better stability. The formula for calculating the coefficient of

variation of NPP, referencing the literature [32], is:

J Y, (NPP;—NPP)
CV =
NPP

(2)

where CV is the coefficient of variation of NPP, NPPi is the NPP value in year i, NPP is the

mean NPP over the 20-year period, and n is the corresponding number of study years.

Trend Analysis. Univariate linear regression analysis was used to estimate the
interannual dynamics of growing season NPP, where the slope of the regression
equation represents the rate of interannual change of NPP. The formula for
calculating the slope is [33]:

nxXY (IXNPP)-Y1 i Y, NPP;

nxy 2=y i

(3

slope =

where i represents the integer value of the time series (1<<i<s n), and the total number of study

years n is 20, corresponding to the average growing season NPP for year i. A negative slope
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indicates a decreasing trend in growing season NPP, while a positive slope indicates an
increasing trend. Furthermore, the absolute value of the slope directly reflects the rate of NPP
change; a larger absolute value indicates a more significant change.

Multiple Regression Residual Analysis. Multiple regression residual analysis
decomposes measured NPP into a climate-influenced component (NPPcc) and a
human activity-influenced component (NPPya) by constructing a statistical model
between climatic factors and NPP. This method first calculates a theoretical NPP
value (NPPcc) based on the relationship between climate and NPP, and then uses
the residual (NPPna) between the actual value and the theoretical value to
represent the intensity of human activity impacts. The specific implementation
involves three key steps. First, using growing season NPP data and temporally and
spatially interpolated temperature and precipitation data, a bivariate linear
regression model is constructed with NPP as the response variable and temperature
and precipitation as explanatory variables, and the model parameters are solved.
Second, based on the climatic factor data and the established regression equation,
the theoretical NPP value (NPPcc), which considers only climatic factors, is
calculated to represent the effect of climatic factors on NPP. Finally, the effect of
human activities on NPP is quantified by calculating the residual between the

measured NPP and NPPcc. The specific calculation formulas are [34]:

NPPHAzNPPODS_NPPCC (5)

where NPPcc and NPPy,s are the NPP predicted value based on the regression model and the
NPP observed value based on remote sensing imagery (dimensionless), respectively; a, b, and ¢
are model parameters; T and P are the average growing season temperature (‘C) and total
precipitation (mm), respectively; and NPPya is the residual.

Multiple Linear Regression Model. Multiple linear regression is a statistical
modeling method used to study the relationship between one dependent variable
and two or more independent variables. The goal is to establish a linear equation to
predict the value of the dependent variable using the values of the independent
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variables and understand the independent effect of each independent variable on

the dependent variable. Based on this method, this study explores the influence of
detailed human activity factors on the stability of cultivated land productivity and

quantifies the level of their correlation. The specific calculation formula is:

Vi = Bo + Bixi + Baxip + -+ Bpxip + & (6)

where y; is the dependent variable for the i-th observation; x;;, x;, + -+ x;, are the
independent variables for the i-th observation; B, is the intercept term (constant term);
p1, B2 -+, B, are the regression coefficients of the respective independent variables
(reflecting the degree of influence on y;); and ¢; is the random error term.
Results and Discussion

Analysis of the Relationship Between NPP and Cultivated Land Quality. The
stability of cultivated land productivity is a core prerequisite for ensuring regional
food security, directly reflecting the ability of cultivated land to resist external
disturbances and maintain a stable production level. Its level is crucial for the
sustainable utilization of cultivated land resources and food security assurance in
Heilongjiang Province. NPP is a core indicator for measuring ecosystem
productivity [35]. Based on time-series monitoring of NPP, the production
potential and changing trends of cultivated land can be assessed. This study
utilized the average growing season (May-September) NPP data for Heilongjiang
Province from 2001 to 2020 to systematically characterize the spatiotemporal
evolution of cultivated land productivity and reveal its interannual fluctuations
(Figure 2).
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Figure 2. Changes in average NPP values during the growing season in

Heilongjiang Province from 2001 to 2020

The average annual growing season NPP values in Heilongjiang Province
typically range between 200 and 600 g-C/m? Considering the similarities in
natural conditions among different regions and to enhance the reference value of
the research results, this study, referencing the principles of the "Comprehensive
Physical Regionalization of China" [36] and integrating factors such as
topography, climate, hydrology, and vegetation, divided Heilongjiang Province
into five regions: Songnen Plain, Sanjiang Plain, Zhangguangcai Range, Eastern
Mountains, and Greater and Lesser Khingan Mountains. The prefecture-level cities
included in each region are: Songnen Plain (Harbin, Qigihar, Daging, Suihua);
Sanjiang Plain (Jiamusi, Shuangyashan, Hegang, Qitaihe); Zhangguangcai Range
(Mudanjiang); Eastern Mountains (Jixi); Greater and Lesser Khingan Mountains
(Heihe, Yichun, Daxing'anling Prefecture). The average growing season NPP
values for each region in Heilongjiang Province, from highest to lowest, were:
Songnen Plain > Sanjiang Plain > Zhangguangcai Range > Eastern Mountains >
Greater and Lesser Khingan Mountains, as shown in Table 1.
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Table 1. Comparison of NPP by Region in Heilongjiang Province in 2020

Region Cultivated land NPP (g-C/m?)
Songnen Plain 475
Sanjiang Plain 468
Zhang Guangcai Ridge 319
Eastern Mountains 213
Greater and Lesser Khingan Mountains 182

Since cultivated land productivity can be calculated based on relevant indices
in cultivated land quality databases, analyzing the correlation between NPP and
cultivated land quality indicators can serve as a basis for validating the feasibility
of using NPP to represent productivity [37]. Black soil quality monitoring
indicators vary by land use type. Based on the classification of land use types in
Heilongjiang Province according to the province's Major Function Oriented Zone
Planning, evaluation indicators were developed for cultivated land (including
dryland and paddy field). The primary indicators are soil thickness, soil nutrients,
soil pH, and soil erosion. Secondary indicators are classified as mandatory or
optional (Tables 2, 3). The mandatory indicators for dryland and paddy fields are
consistent. Therefore, the indicators selected for this study include: soil thickness
(soil body thickness, black soil layer thickness), soil nutrients (organic matter, total
nitrogen, total phosphorus, total potassium, available nitrogen, available

phosphorus, available potassium), and soil pH [38].

Table 2. Indicators for evaluating the quality of dryland in Heilongjiang Province

Indicator Notes Indicator Notes
Soil depth Required Available phosphorus Required
Black soil layer thickness | Required Available potassium Required
Organic matter Required pH Required
Total nitrogen Required Trace elements Optional
Total phosphorus Required | Cation exchange capacity | Optional
Total potassium Required Slope gradient Optional
Available nitrogen Required Erosion area Optional

137




International agricultural journal 3/2026
Table 3. Indicators for evaluating the quality of paddy land in Heilongjiang

Province

Indicators Notes Indicators Notes
Soil depth Required Available nitrogen Required
Black soil layer thickness | Required Available phosphorus Required
Organic matter Required Available potassium Required
Total nitrogen Required pH Required
Total phosphorus Required Trace elements Optional
Total potassium Required Cation exchange Optional

capacity

The evaluation indicators and weightings for cultivated land quality in
Heilongjiang Province follow the "Technical Specification for Black Soil Quality
Evaluation". Based on unified monitoring of mandatory indicators in each region,
appropriate additional indicators can be added according to actual needs.
Accordingly, this study consolidates soil thickness, soil nutrients, pH, and erosion
status (which characterize core black soil properties) into a primary indicator
termed "natural background,” while also considering degradation risks and
protection technologies. Soil erosion leads to black soil degradation and
productivity fluctuations, while salinization limits ecological adaptability. As a
core measure for black soil protection, high-standard farmland construction
enhances water and nutrient retention capacity and increases organic matter
through straw return, thereby stabilizing productivity. These two categories of
factors reflect, respectively, the constraints of the natural background and the
human capacity to regulate degradation risks. Combined with regional black soil
degradation characteristics and protection policies, they provide a basis for
decision-making on cultivated land productivity stability. Therefore, this study
adds two categories of indicators - degradation risk and technology application—in
addition to the natural background. The overall evaluation indicators and weights
for cultivated land quality in Heilongjiang Province in 2020 are shown in Table 4.
The weighted scores for cultivated land quality in each region were calculated

using the entropy weight method.
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The weighted scores for each region were combined into a comprehensive

score and ranked. This ranking was then compared with the ranking of cultivated
land NPP to analyze the correlation between cultivated land quality and NPP,
thereby assessing the feasibility of using NPP to represent cultivated land
productivity. Table 5 shows that the ranking of comprehensive cultivated land
quality scores across regions in Heilongjiang Province is generally consistent with
the ranking of average cultivated land NPP values. Both rankings follow the order:
Songnen Plain > Sanjiang Plain > Zhangguangcai Range > Eastern Mountains >
Greater and Lesser Khingan Mountains, indicating a positive correlation.
Cultivated land quality assessment not only provides a theoretical basis for
improving productivity stability but also identifies limiting factors in each region.
For example, the limiting factors in the high-productivity Songnen Plain and
Sanjiang Plain are salinization and soil acidification, respectively. The medium-
productivity Zhangguangcai Range is constrained by a thin topsoil layer combined
with strong acidity. The low-productivity regions, such as the Eastern Mountains
and the Greater and Lesser Khingan Mountains, face pressure from soil erosion
and insufficient available phosphorus compounded by low effective accumulated

temperature, respectively.

Table 4. Indicators and weights for evaluating the quality of cultivated land in

Heilongjiang Province

Primary indicator Secondary indicator Weighting
Soil depth 8%
Black soil layer thickness 12%
Organic matter 10%
Total nitrogen 5%
Total phosphorus 4%
Total potassium 3%
Available nitrogen 5%
Available phosphorus 4%
Available potassium 4%
pH 9%
Risk of regression Proportion of land affected by soil 15%
erosion
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Proportion of land affected by 10%
salinisation
Technological Coverage rate of high-standard 8%
Applications farmland
Straw return rate 7%

Combining the analysis of the relationship between cultivated land quality
and NPP, this study confirms that NPP can serve as an effective indicator of
cultivated land productivity in Heilongjiang Province; cultivated land productivity
is obtained through NPP calculation. Concurrently, the coefficient of variation
(CV) was used to quantify the stability of cultivated land productivity. Based on
the time-series NPP data for the growing season in Heilongjiang Province from
2001 to 2020, combined with natural breaks analysis and regional division, the
spatiotemporal characteristics of cultivated land productivity stability were
systematically analyzed.

The study focused on the unchanged cultivated land in Heilongjiang Province
(approximately 165,200 km?). From 2001 to 2020, the stability values (CV) for
cultivated land productivity in this area ranged from 0.00 to 3.00, primarily
concentrated between 0.07 and 0.11. Referring to relevant research standards, the

natural breaks method was used to classify stability into three levels: CV < 0.07
(high stability), 0.07 < CV < 0.11 (medium stability), and CV > 0.11 (low
stability).

Table 5. Comprehensive score of cultivated land quality and NPP values by region

in Heilongjiang Province

Sort Region Comprehensive | Cultivated | The primary limiting
score for arable | land NPP factor
land quality (g:C/m?)
1 Songnen Plain 0.844 475 Salinisation (pH7.8)
2 Sanjiang Plain 0.843 468 Soil oxidation (pH5.9)
3 | Zhang Guangcai 0.670 319 Shallow ploughing
Ridge depth (18 cm) + highly
acidic (pH5.5)
4 | Eastern Mountains 0.564 213 Soil erosion (63%)
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5 | Greater and Lesser 0.538 182 Low accumulated
Khingan temperature +
Mountains deficiency in available
phosphorus

The stability of cultivated land productivity in Heilongjiang Province
exhibited a distinct pattern of being higher in the east and lower in the west, with
significant regional differences. High-stability areas were mainly concentrated in
the Sanjiang Plain, Eastern Mountains, and Zhangguangcai Range. Mudanjiang
City had the highest proportion of high-stability cultivated land in the province, at
67.81%. Medium-stability areas were widely distributed across nine prefecture-
level cities; the Daxing'anling Prefecture and Hegang City had medium-stability
cultivated land proportions of 83.48% and 73.51%, respectively. Low-stability
areas were mainly concentrated in the western and southwestern parts of the
Songnen Plain. Qigihar City had a particularly high proportion of low-stability
cultivated land, reaching 92.96%, indicating the most severe productivity
fluctuations. Looking at the regional standard deviation, the Songnen Plain and
Sanjiang Plain showed larger stability fluctuations, while the Zhangguangcai
Range and Greater and Lesser Khingan Mountains showed smaller fluctuations,

further confirming the spatial distribution differences (Table 6).

Table 6. Changes in the area of different cultivated land productivity stability

levels by region in Heilongjiang Province from 2001 to 2020

Regional Stability
division High stability Medium stability Low stability
Area/km? | Rate/% | Area/km? | Rate/% | Area/km? | Rate/%
Songnen Plain Harbin 3423.29 | 15.23 | 11586.37 | 51.55 | 7464.53 | 33.21
Qigihar 4.65 0.02 2082.74 7.03 | 27559.83 | 92.96
Daging 0.81 0.01 1260.55 | 12.73 | 8637.81 | 87.26
Suihua 106.66 051 | 4626.67 | 22.13 | 16172.64 | 77.36
Sanjiang Plain Jiamusi 7365.14 | 36.25 | 10506.22 | 51.70 | 2448.78 | 12.05

Shuangyashan | 4470.92 | 39.56 | 5989.04 | 53.00 840.97 7.44

Hegang 1023.39 | 16.87 | 4458.19 | 73.51 583.01 9.61

Qitaihe 746.63 27.34 | 1811.64 | 66.35 172.32 6.31
Zhang Mudanjiang | 6322.15 | 67.81 | 2898.46 | 31.09 102.62 1.10
Guangcai Jixi 4582.23 | 40.90 | 6111.05 | 54.54 511.09 4.56
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Ridge
Eastern
Mountains
Greater and Heihe 860.57 4.63 |12011.00 | 64.57 | 5731.27 | 30.81
Lesser Yichun 294.33 13.43 | 1459.33 | 66.61 437.15 19.95
Khingan Greater 46.46 8.74 444.02 83.48 41.41 7.79
Mountains Khingan

Mountains

Identification of Influencing Factors. This study used the linear growth rates
of NPPcc and NPPy, to quantify changes in cultivated land productivity stability
under the dual effects of growing season climate fluctuations and human activities,
respectively. Positive values indicate that climate or human activities positively
promote the stability of cultivated land productivity, thereby positively affecting
vegetation recovery. Conversely, negative values indicate that these factors may
lead to a decrease in the stability of cultivated land productivity, hindering
vegetation restoration. "CC & HA™ represents the combined effect of climate
fluctuations and human activities; "CC" and "HA" represent the effect of climate
fluctuations or human activities on the stability of cultivated land productivity,
respectively. The contribution rate of each influencing factor type is calculated by
the ratio of the remote sensing observation trend rate, the bivariate regression
prediction trend rate, and the residual trend rate. If influenced only by climate
fluctuations, the climate fluctuation contribution rate is 100%; conversely, if
influenced only by human activities, the human activity contribution rate is 100%
(Table 7).

Table 7. Criteria for determining influencing factors of NPP and calculation of

contribution rates*

Slope Driving Classification criteria Contribution rate of
(NPPgys)* | factors of driving factors (%)
driving factors
Slope Slope Climate Human
(NPPcc)’ | (NPPua)® | fluctuation activities
>0 CC&HA >0 >0 slope(NPP:c) | slope(NPPy,)
slope(NPP,;s) | slope(NPP,s)
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CC >0 <0 100 0
HA <0 >0 0 100
<0 CC&HA <0 <0 slope(NPP.c) | slope(NPPy,)
slope(NPP,;,s) | slope(NPP,;)
CC <0 >0 100 0
HA >0 <0 0 100

* a, b, and c refer to the trend rate of NPPobs based on remote sensing data, the trend rate of
NPPcc based on bivariate regression analysis, and the trend rate of growing season NPP

residuals, respectively; b and c represent NPP change trends under the influence of climate

fluctuations and human activities, respectively.

The stability of cultivated land productivity in Heilongjiang Province is
affected by both climate fluctuations and human activities. In some regions, either
climate fluctuations or human activities dominate, and significant spatial
heterogeneity exists in the intensity of the effects of different factors. Under the
combined effect of climate fluctuations and human activities, productivity stability
is promoted on approximately 20.82% of cultivated land and weakened on
approximately 38.50%. Both promotion and weakening effects are distributed
across the Sanjiang Plain, Songnen Plain, Eastern Mountains, Zhangguangcai
Range, and Greater and Lesser Khingan Mountains. Under the influence of climate
fluctuations alone, productivity stability is promoted on approximately 4.12% of
cultivated land, concentrated in the central part of the Greater and Lesser Khingan
Mountains, the southern part of the Zhangguangcai Range, and the southeastern
part of the Eastern Mountains; it is weakened on approximately 5.36% of
cultivated land, distributed in parts of the Songnen Plain, Greater and Lesser
Khingan Mountains, and Zhangguangcai Range. Under the influence of human
activities alone, productivity stability is promoted on approximately 15.69% of
cultivated land, mainly distributed in the Songnen Plain but relatively scattered; it
Is weakened on approximately 15.51% of cultivated land, mainly distributed in the
western and southern parts of the Sanjiang Plain and the eastern part of the
Songnen Plain. Comprehensive analysis indicates that the combined influence of

climate fluctuations and human activities is more widely dispersed and covers a
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larger area, while the dominance of human activities or climate fluctuations is

more concentrated and covers a smaller area (Figure 3). The influencing factor
types, ranked by contribution, are: human activities and climate fluctuations

combined > human activities alone > climate fluctuations alone.
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Figure 3. Types and distribution of influencing factors of changes in the stability of

cultivated land productivity in Heilongjiang Province

Analysis of Climatic Influencing Factors. Natural background indicators are
inherent attributes formed in each region during long-term geological evolution
and ecological processes, representing the "innate foundation™ of regional
cultivated land quality. Their characteristics are primarily determined by stable
factors such as historical soil-forming conditions and topography, reflecting the
inherent soil baseline status of different regions rather than dynamic impacts of
short-term climate change. As core elements of climate change, temperature and
precipitation are key external drivers of dynamic changes in cultivated land quality
and productivity. Their fluctuations are not only critical for the stability of
cultivated land productivity but are also closely related to extreme weather events
[39]. The IPCC report indicates that in temperate agricultural regions, over 90% of

climate impacts can be attributed to changes in the hydrothermal combination [40].
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Concurrently, changes in temperature and precipitation can alter the natural

background conditions of cultivated land to some extent [41]. Temperature affects
soil development, black soil formation, nutrient content, and pH changes through
weathering, microbial activity, and vegetation effects; high temperatures accelerate
weathering but also promote organic matter decomposition and salt accumulation.
Precipitation regulates soil body maintenance and nutrient distribution through
leaching or eluviation; moderate amounts increase organic matter, while excess
leads to loss, acidification, or alkalinization. Acting synergistically, temperature
and precipitation shape soil properties through physical, chemical, and biological
processes, and their specific effects on different soil indicators exhibit regional
differentiation due to climatic differences. Therefore, in the cultivated land quality
assessment section, this study evaluates based on natural background indicators,
while in the analysis of factors influencing the stability of cultivated land
productivity, temperature and precipitation are selected as key indicators of climate
fluctuation.

Methodologically, this study analyzed the stability of cultivated land
productivity by constructing the coefficient of variation (CV). Since the stability
value reflects the overall situation over 20 years and cannot be directly linked to
climate data from a single year, the study used the deviation (sum of squares of
deviations) of interannual productivity from the multi-year trend as a measure of
stability. This indicator is positively correlated with CV. This indicator was
analyzed for correlation with temperature and precipitation, respectively. In
correlation tests, a P-value (Sig. value or significance value) less than 0.01
indicates at least 99.00% confidence in the occurrence, while a P-value less than
0.05 (and greater than 0.01) indicates at least 95.00% confidence. A P-value < 0.01
or < 0.05 indicates statistical significance. Based on significance and correlation
analysis conducted for Heilongjiang Province, significance values ranged from 0 to
0.99, with areas where "P-value < 0.01" and "P-value > 0.05" together accounted
for up to 90.00% of the total area of Heilongjiang Province. Consequently, a

significant correlation exists between the stability values of cultivated land
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productivity and both temperature and precipitation. This study classifies the

correlations into two types: positive and negative.

The correlation between cultivated land productivity stability values and
temperature ranged from -0.79 to +0.79, and with precipitation from -0.81 to
+0.85. Influenced by differences in natural background and human activities, the
effects of temperature and precipitation on productivity stability exhibit regional
differentiation. The results indicate that not all regions show the pattern "higher
temperature or more precipitation leads to more stable -cultivated land
productivity.” Temperature and precipitation need to be within a suitable range for
regional cultivated land cultivation (the suitable temperature range for most

cultivated land is approximately 10-25°C); exceeding this range produces adverse

effects, a characteristic consistent with the principle of diminishing returns. Using
the correlation analysis method, this study explored the positive and negative
effects of temperature and precipitation on cultivated land productivity stability in
different regions. The results show that in most of the Songnen Plain, cultivated
land productivity stability is positively correlated with temperature and negatively
correlated with precipitation, indicating that this region has a higher demand for
temperature for productivity stability and requires moderate precipitation;
excessive precipitation leads to decreased stability. In contrast, within suitable
temperature ranges, the Sanjiang Plain, Zhangguangcai Range, and Eastern
Mountains show greater stability with higher temperature and precipitation,
exhibiting a significant positive correlation with both factors (Figure 4).

Analysis of Human Activity Influencing Factors. Based on data from the
National Bureau of Statistics and focusing on the characteristics of grain
production in Heilongjiang Province, this study selected 13 indicators from three
categories: "agricultural production technology, land management, urbanization
and agricultural ecology" to systematically assess the impact of human activities
on the stability of cultivated land productivity. Furthermore, based on a multiple
linear regression model, the influence of each indicator (independent variable) on

the stability of cultivated land productivity (dependent variable, expressed as the
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CV value of average growing season cultivated land NPP) was analyzed.

Specifically, indicators in the agricultural production technology category
(effective irrigated area, total agricultural machinery power, agricultural fertilizer
use, pesticide use) reflect the impact of water availability, mechanization, and
agricultural input use on cultivated land cultivation. Indicators in the land
management category (coverage of high-standard farmland, straw return rate,
cultivated land transfer rate, operating scale) represent the effects of land quality
improvement, circular agriculture, and management models on the cultivated land
system. Indicators in the urbanization and agricultural ecology category (urban
expansion rate, disaster-affected area, total sown area of crops, agricultural plastic
film use, grain yield per unit area) measure the impacts of urban sprawl, natural
risks, production layout, non-point source pollution, and production efficiency on

the stability of cultivated land productivity.
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Figure 4. Correlation between the stability of cultivated land productivity and

temperature and precipitation in Heilongjiang Province from 2001 to 2020

These elements collectively affect the stability of cultivated land productivity
through linear relationships and their quantitative effects. A higher CV value
indicates greater fluctuation in cultivated land productivity over the time period
and thus lower stability. It follows that when an element shows a positive effect on
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the stability of cultivated land productivity, the actual meaning is that increasing

input of that element leads to a higher CV value, i.e., wider fluctuations and
decreased stability. Conversely, if an element shows a negative effect on stability,
increasing its input leads to a lower CV value, indicating more stable cultivated
land productivity. The correlation heatmap (Figure 5) and analysis results table
(Table 8) for factors influencing the stability of cultivated land productivity in
Heilongjiang Province show clear differences in the effects of different types of
elements.
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Figure 5. Heatmap of correlations of factors influencing the stability of cultivated

land productivity in Heilongjiang Province from 2001 to 2020

1. Agricultural Production Technology Category: Effective irrigated area (EIA)
showed a positive correlation with CV, but the regression coefficient was only
0.0045%, indicating that new irrigation in arid areas, constrained by interannual
water source variability, leads to a slight amplification of fluctuations. Total
agricultural machinery power (TAMP) decreased CV by 0.0083% for every
increase of 1 million kilowatts. The mechanism is that mechanization improves the

consistency of sowing and harvesting, reducing yield fluctuations caused by delays
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in critical agricultural periods. The negative effects of agricultural chemical

fertilizer use (AACFU) and pesticide use (PU) stem from moderate inputs reducing

the impact of pests, diseases, and nutrient deficiencies.

Table 8. Results of the analysis of factors influencing the stability of cultivated

land productivity in Heilongjiang Province

Variable types Variable Impact | Regression Economic
Direction | coefficient implications

Agricultural Effective + 0.0045 CV 1 0.0045% per +100
production irrigated area kha
techniques (EIA)

Agricultural Total - 0.0083 CV | 0.0083% per +100
production Agricultural MW
techniques Machinery Power

(TAMP)

Agricultural Agricultural - 0.5117 CV | 0.5117% per +10 kt
production chemical
techniques fertiliser usage

(AACFU)

Agricultural Pesticide usage - 4.3806 CV | 4.3806% per +10 kt
production (PU)
techniques

Land Management | Coverage rate of - 11.2308 CV | 11.2308% per +1%
high-standard
farmland
(CHFC)
Land Management | Straw return rate + 18.8474 CV 1 18.8474% per +1%
(SRR)
Land Management Farmland + 7.2415 CV 1 7.2415% per +1%
Transfer Rate
(FTR)
Land Management Operating Scale - 18.3557 CV | 18.3557% per +10
(0S) mu/household
Urbanisation and Urbanisation rate - 1074.7300 | CV | 1074.7394% per +1%
Agricultural Ecology (UE)
Urbanisation and Area Affected by + 0.0004 CV 1 0.0004% per +100
Agricultural Ecology | Disaster (DAA) kha
Urbanisation and Total Sown Area + 0.0038 CV 1 0.0038% per +100
Agricultural Ecology | of Crops (TSAC) kha
Urbanisation and Agricultural + 1.5288 CV 1 1.5288% per +1 kt
Agricultural Ecology Plastic Film
Consumption
(APFC)
Urbanisation and Yield per unit + 4.4266 CV 1 4.4266% per +100
Agricultural Ecology area (YPUA) kg/ha
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2. Land Management Category: For every 1% increase in the coverage of high-

standard farmland (CHFC), CV decreased by approximately 11.23%. This is
because field consolidation and improved irrigation and drainage systems reduce
the risks of flooding and drought. With an increase in operating scale (OS), farmers
are more likely to adopt large-scale production technologies, thereby reducing
yield differences between plots. Conversely, straw return rate (SRR) and cultivated
land transfer rate (FTR) showed positive correlations with CV. Insufficient
decomposition of straw during the initial stages of return can compete with crops
for nitrogen, causing short-term yield reductions and fluctuations. When the
transfer rate increases, short-term lessees, seeking immediate returns, may reduce
investment in soil fertility maintenance, leading to unstable yields.

3. Urbanization and Agricultural Ecology Category: For every 1% increase in the
urban expansion rate (UE), CV decreased drastically by approximately 1074.74%.
The mechanism is that construction land encroaches on contiguous farmland,
forcing the remaining cultivated land into a fragmented distribution. Edge plots are
more susceptible to disturbance from human activities, significantly amplifying
yield fluctuations. The negative correlation between disaster-affected area (DAA)
and CV reflects that the cultivated land eliminated after a disaster often already has
weak disaster resistance; thus, the average stability of the remaining cultivated land
is paradoxically "improved." Total sown area of crops (TSAC) and agricultural
plastic film use (APFC) showed positive correlations with CV, indicating that
excessively expanding the planting area or overusing plastic film can lead to soil
degradation and micro-environmental imbalance, increasing interannual yield
fluctuations.

In summary, it is important to clarify that elements causing a decrease in the
stability of cultivated land productivity are not necessarily detrimental to the
increase of cultivated land productivity. Some of these elements may positively
contribute to productivity enhancement. The "instability” they cause means that
within a certain growth cycle, increasing the input of such an element causes the

change amplitude of cultivated land productivity to exceed the average fluctuation
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range, which could be either an increase or a decrease in productivity. In short, the

core effect of such elements is to alter the "degree of fluctuation™ in productivity.
When the fluctuation amplitude exceeds the average, it manifests as a decrease in
the stability value, which is a separate evaluation criterion from whether the
element is beneficial to productivity increase. Therefore, enhancing the stability of
cultivated land productivity requires focusing on the following measures. In
agricultural production technology, efforts should focus on improving the level of
mechanization and optimizing the structure of agricultural inputs. In land
management, the key is the rational planning of high-standard farmland
construction and operating scale, while scientifically promoting measures like
straw return. In urbanization and agricultural ecology, urban expansion should be
strictly controlled, disaster resistance capacity enhanced, and planting structures
and input models optimized to reduce cultivated land productivity fluctuations.
Conclusions

1. Using NPP to characterize cultivated land productivity is feasible. This study
focused on approximately 165,200 km? of cultivated land in Heilongjiang Province
that did not undergo land use type change from 2001 to 2020 as the scope for
productivity stability research, analyzing the relationship between NPP and
cultivated land quality. The results confirmed the scientific validity and feasibility
of using NPP to characterize cultivated land productivity at the macro scale.
Furthermore, the coefficient of variation of cultivated land NPP was calculated to
characterize the stability of cultivated land productivity, providing a reliable data
basis for subsequent stability assessment.

2. The impacts of climate fluctuations and human activities on the stability of
cultivated land productivity exhibit significant spatial heterogeneity and phase
characteristics. Based on analytical methods such as multiple regression residuals,
the influencing factors on cultivated land productivity stability were classified into
three types: climate fluctuations alone, human activities alone, and the combined
effect of climate fluctuations and human activities. Among these, the combined

effect of human activities and climate fluctuations has a significant influence,
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followed by the individual influence of human activities or climate fluctuations

alone. Regarding the dominant factors, climate fluctuations dominate in the high-
latitude cold regions, while human activities dominate in regions such as the south-
central Songnen Plain and the Eastern Mountains.
3. Concerning climatic factors, the stability of cultivated land productivity in the
Songnen Plain is positively correlated with temperature and negatively correlated
with precipitation. In the Sanjiang Plain and Eastern Mountains, it is positively
correlated with both temperature and precipitation. Concerning human activity
factors, elements related to agricultural production technology, land management,
urbanization, and agricultural ecology significantly affect the stability of cultivated
land productivity. Effective irrigated area, straw return rate, cultivated land transfer
rate, disaster-affected area, total sown area of crops, agricultural plastic film use,
and grain yield per unit area tend to increase CV and decrease stability.
Conversely, total agricultural machinery power, agricultural chemical fertilizer use,
pesticide use, coverage of high-standard farmland, operating scale, and urban
expansion rate tend to decrease CV and increase stability.
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AHHOTaIII/Iﬂ. B ,HaHHOﬁ CTaTbC AHAJIMU3UPYCTCA HUCTOPHUYCCKOC PA3BUTHC H
COBpEMEHHBIE TPOOJIEMBI 3E€MEIbHOTO DPETyJIUpOBaHUA B pecmyOnuke [ Buues.
PaCCManI/IBa}OTCH HHCTUTYLHHOHAJIBHBIC H3MCHCHHUSA B C(bepe 3€EMCJIBHBIX
OTHOILICHUHU C JOKOJIOHHAJIBHOI'O IICpHoaa N0 HCIABHHUX pe(bopM. HCCJIC,ZIOB&HI/IG
BBISIBISIET  YCTOWYHMBOCTH HEpEeryJmpyemMoro MpaBOBOIO JIropaignsma,
CTPYKTYPHBIH pa3pblB  MeXAy (QopMabHBIMH HOpMaMU U  (PaKTHUECKOMN
HpaKTI/IKOfI, a TaKIKC IIOJIJUTUKO-O9KOHOMHNYCCKHEC ACIICKTLI, CBA3aHHBIC C KOHTPOJICM
noctyna K 3emuie. llomydeHHbIE pe3ysbTaThl MOKA3bIBAKOT, YTO OTHOCHUTEJbHAS
HGB(l)(I)CKTI/IBHOCTB I'BUHENCKOrO 3€MEIbHOTO PEeTyIINPOBAHUA HC MOXKCT OBITH
00BsCHEHA NCKIIFOYUTCIIBHO TCXHUYCCKNMHAU nu AIMHUHUCTPATUBHBIMU
HCIOCTAaTKaMH, HO ABJIICTCA PC3YJIbTATOM HHCTHUTYLHHOHAJIIBHBIX KOMIIPOMHCCOB U
HCTOPHUYCCKH CJIOKHUBIINXCSA COOTHOILICHUN BiacTU. B 3akiroueHue 06cy>1<,uaeTc51
SHAYCHUC OTHUX BbBIBOAOB I COBCPIICHCTBOBAHHA YIPABJICHUSA 3CMCJIbHBIMU
pecypcamu.

Abstract. This article analyses the historical development and contemporary
problems of land regulation in the Republic of Guinea. It examines institutional
changes in the field of land relations from the pre-colonial period to recent
reforms. The study reveals the persistence of unregulated legal pluralism, a
structural gap between formal norms and actual practice, as well as political and
economic aspects related to control over access to land. The results show that the
relative ineffectiveness of Guinean land regulation cannot be explained solely by
technical and administrative shortcomings, but is the result of institutional
compromises and historically established power relations. In conclusion, the
normative implications of these findings for land resource management are
discussed.

KuroueBbie cii0Ba: HCTOpUsA, 3€MENBHOE PETYJIMPOBAHUE, 3EMENBHBIE PECYPCHI,
3eMeJIbHbIE OTHOIIICHUSI COOCTBEHHOCTh, PecriyOnuka ['BuHes1, 3eMeNbHBINA KOJIEKC,

IIPaBOBOM ILIIOPATIU3M
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BBenenmne. 3eMelbHBIM BOMPOC 3aHUMAET LEHTPAIbHOE MECTO B aHAIINA3E
COBPEMEHHBIX JKOHOMHUK, HAXOJSCh HA TMEPECEUYECHUU HECKOJBKUX KIIOUEBBIX
U3MEPEHUN: HKOHOMHYECKOTO TMPOU3BOJCTBA, COLMAJIBbHOW  OpraHu3aluu,
MOJINTUYECKONW  JISTUTUMHOCTH, MOOWIM3AIMM TOCYJapCTBEHHBIX PECYpPCOB,
IIPOJOBOJILCTBCHHON Oe3omacHocTH U jp. [14;18;19]. B sxoHOMHYECKOW Hayke,
3eMJI1 OJJHOBPEMEHHO paccMaTpuBaeTcsi Kak 0a30BbIil (hakTop NPOU3BOICTBA,
OCHOBa TMpaB M OO0S3aHHOCTEW, a TakkKe MOTEHUUAIbHBIA HMHCTPYMEHT
KOHOMHYECKOTO W HAJIOrOBOro peryiupoBanus [12;17]. Dta meHTpaabHas poJib
OCOOEHHO 3aMeTHa B CTpaHAaX C HU3KUM YPOBHEM J10XOfa, TJIe 3eMJisl OCTaETCs
OCHOBHBIM HCTOYHMKOM CPEJICTB K CYIIECTBOBAHUIO, HAKOIJICHUS HMYILIECTB U
HeopManbHOU conmanbHoi 3amuThl [1;3]. B cTtpanax Adpuku k rory ot Caxapsl,
U B ocobeHHocTu B PecnyOnmke I'BHHEs, 3eMENbHOE PETyJIMpPOBAHUE SIBISETCSA
MPUOPUTETHOM 0OJIACTHIO aHadu3a i TOHUMaHUS JIMHAMHUKHU YIIPaBJICHUS,
OTPAaHUYEHUN TOCYNAPCTBEHHOM JESITEIBHOCTM W NPOTUBOPECUYMU  MEKIY
dbopMaTbHBIMU ~ TIPaBOBBIMM ~ HOpMaMu W (aKTUYECKUMHU  COLIMATbHBIMU
npakTukamMy. HecMoTps Ha Haluyue OTHOCUTEIbHO CTPYKTYPUPOBAHHOM
HOpPMATUBHOM 0a3bl, BKJIIOYasi 3eMelbHbIN JToMeHuaibHbIM kojaekc (CFD) 1992
rojla U pa3jiuyHble HAJOTOBBIC MOJIOKEHUS, BKIOUEHHBIE B OOIMIMI HAIOTrOBHIN
KOJIEKC, YIPAaBICHUE 3€MEIIbHbIMH pPECypCaMH XapaKTepU3yeTCs BBICOKOMU
CTEIEHbIO MPABOBON HEOMPEACIEHHOCTH, KOHPIMKTHOCTHIO, 1 HU3KUM BKJIAJIOM B
rocyaapcTBeHHbie (uHaHCH [6;23]. DTa mapajokcaibHas CHUTyallds YacCTHYHO
OOBSICHAETCSI TOJITON UCTOPUEH PEryJIUPOBAHUS 3eMENIbHBIX OTHOIICHHH B [ BuHEE.
Bo MHOTuX MOCTKOJIOHUAJIBHBIX TOCYAapCTBaX MPABOBOM PEXKUM 3€MENb SBISCTCS
PE3YNBTATOM HAJOXKEHUS APYT Ha JPYyra MOCIEIOBATEIBHBIX PEKUMOB: OOBIYHOTO
Y KOJIOHUAJILHOT'O, KOTOPBIE TaK U HE ObLIM MOJHOCThIO 00bETMHEHBI.

Takum o00pa3oM, 3eMeJIbHbIC€ OTHOIIEGHMUS HAaxXOJUTCS B  YCJIOBHUAX

YCTOI‘/JI‘—II/IBOFO HHCTUTYHUOHAJIBHOT' O Ayajin3Mma, IMPOTUBOIIOCTABJIAIOIICTO
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MUCbMEHHOE TIPaBO, YHACJICIOBAaHHOE OT KOJOHHM3AMK W pedopM TOcie
OOpeTeHUsT HE3aBUCUMOCTH M OOBIYHBIX HOPM, IIHPOKO JOMHUHHUPYIONIUX B
NOBCEHEBHON mpakTuke [12]. DTy cuTyallMi0o MOXXHO HMHTEPIPETUPOBATH Kak
pe3yiabTaT 3aBUCHMOCTH OT paHee BBIOpAaHHOTO IyTH, TPH KOTOPOM
NIepBOHAYAIILHBIC TPABOBBIC PEIICHHS, 3a4acTyl0 HaBsS3aHHBIE W3BHE, HAJOJTO
OTIPEICTUIINA 36MENIbHBIC MHCTUTYTHI, OTPAHUYHUB BO3MOKHOCTH TSI IIOCIIETYFOIIINX
pedopm [10]. Dpanmysckas KOJOHM3AIMS BBEJA PEXHM TOCYIAPCTBEHHOTO
BJIQJICHUS, OCHOBAaHHBIH Ha KOHIICTIIIMA «CBOOOJTHBIX M OCCXO3HBIX 3€MENb), UTO
MIOCTABHJIO ITOJI COMHEHHUE paHee CYIISCTBYIOIINE MPABOBBIC PEKUMBI 3€MeIb, HO
HE YHHYTOXKWIO HUX. I[IOCTKOJOHWAIBHOE TOCYJapCTBO, BMECTO TOTO YTOOBI
paspemmTh 3TO MPOTUBOPEUYHE, 3a4acTyl0 YCHIWIO €ro dYepe3 TOJUTHKY
HAIIMOHAJM3allul U LEHTpaIU3alMd 3€MENIbHBIX pecypcoB, a 3areM, ¢ 1980-x
rojax, HadaTh YacCTUYHOEC W IOPUIMYECKH HEOJHO3HAYHOE BOCCTAHOBJICHHE
OOBIYHOTO TpaBa.

C SMIMPUYECKON TOYKH 3PEHUS MOCICICTBUSA 3TOT0 MHCTUTYIHOHAIBLHOTO
MyTH MHOT000pa3Hbl. OHU MPOSBIISIOTCS B POCTE YMCIIA 3€MENBHBIX KOH(MINKTOB
KaK B TOPOJICKHX M CEIbCKUX paliOHaX, B HU3KOW CTENEHHU 3aIIUIIEHHOCTH TPaB
COOCTBEHHOCTH, B HEI(PGHEKTUBHOCTH KaJaCTPOBBIX CHCTEM M B OTHOCHTCIHHOM
HECOCTOSITCIILHOCTH 3€MEJIbHOTO HAJIOTOOOJIOKCHHUS KaK HWHCTPYMEHTa cOopa
MECTHBIX  PECYpCOB [22]. DT  HENOCTaTKu  UMEKIT  OIIyTUMBbIE
MaKpOdKOHOMHYECKHE  A(PQEKTH:  CISPKMBAHWE  YaCTHBIX  HWHBECTHIIUH,
OecriopsiiouHas ypOaHHU3aIysi, MOTEPH HAJOTOBBIX IMOCTYIUICHHH W OCja0JcHHE
rocynapcTBeHHON Biactu. [5]. Mcmonb3oBaHue 3apyOEKHOTO OIBITA MOXKET
CIIO0COOCTBOBATh PEIICHUIO COBPEMEHHBIX MPOOJIEMBI PEryIHPOBAHUS 3EMEIIbHBIX
otHoleHui B Pecniyonuke I'Bunes [7;8;9;11;17;20].

Heap ucciaenoBanms. CUCTEMATHUSCKH IPOAHATM3UPOBATH HCTOPUIO WU
COBpEMEHHBIC TIPOOJIEMBI 3eMEIILHOTO peryympoBanusi B PecriyOnmuke I'BunHes Ha
OCHOBHBIC HMCTOPHKO-WHCTUTYIIMOHAILHOTO Mojaxoja. C OJHOW CTOPOHBI, peyb
UACT O TOM, 4YTOOBI TPOCIICTUTH OCHOBHBIE JTallbl Pa3BUTHSA IIPABOBOTO

3eMEJIBHOTO pekuMa (OT JOKOJOHUAIBLHOTO Tepuoja 10 COBPEMEHHOCTH), C
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JIPYro, O BBISBICHUU CTPYKTYPHBIX (DAaKTOPOB, OOBICHSIOMUX TEKYIIHE
TPYAHOCTH peanu3anuu U 3HPEKTUBHOCTH 3eMEIIbHBIX HOPM.

B wmeHTtpe wuccnenoBaHMs HaxXoAsATCA TpU Bompoca. Bo-TepBbIX, Kak
HMCTOPUYECKOE HACJIEAUE TTOBJIMUSIIO HA COBPEMEHHOE 3€MEIBHOE 3aKOHOAATEIBCTBO
['Bunen? Bo-BTOphIX, MOYeMy TOCIEIOBATEIbHbBIE IPaBOBbie pedopMbl HE
MIPUBEIIA K YCTOMYMBOMY CHUKEHHUIO 3€MENBHON HEONMpeAeIEHHOCTH? B-TpeThux,
KaKOBBI WHCTUTYIHMOHAIBHBIC W SKOHOMUYECKHUE TOCICIACTBUS ITHX NUCHYHKITUI
ISl yIPABJIEHUS 3€MEJIbHBIMUA U HAJIOTOBBIMU PECYpPCAMU?

BreiiBuraercss Te3uC O TOM, YTO COBPEMEHHBIE MPOOJIEMbl 3€MEIHHOTO
perynupoBanusi B ['BUHee, CBSI3aHHBIE HE TOJBKO C COJIEPYKAHUEM HOPMATHBHBIX
aKTOB, CKOJIbKO CO CTPYKTYPHBIM HECOOTBETCTBUEM MEXAY (OPMAIbHBIM MPaBOM,
aIMUHUCTPATUBHBIMU  BO3MOXKHOCTAMHM  rocymapctBa U (aKTUYECKUMU
COIlMAJIbHBIMU HOpMaMH. J[aHHasi TUnoTe3a KOPPECHOHAUPYETCS C KPUTHUECKOU
KOHIICTIIUEH, MOTYEPKUBAIOINICH OrPaHMYEHHOCTh pedopM, COCPEeTOTOYEHHBIX
UCKJIIOYUTEILHO Ha IOpUAMYEcKod (dopmanu3aiuu mpaB 0e3 yuéra JIOKAIbHBIX
WHCTUTYIMOHATBHBIX U TIOJUTHICCKUX KOHTEKCTOB [12].

MeToasl M MaTepuaibl HCCAeI0BaHMsS. METOJ0JOTHYECKH CTaThs
OCHOBaHa Ha KA4YECTBEHHOM aHaJIM3€ CJIEAYIOIIMX HCTOYHUKOB: HOPMATHUBHO-
MPABOBBIX aKTOB, BKJIOYasi 3eMEIbHbIM KOAEKC, I'paloCTpoUTENbHBIN KOACKC,
KOJIGKChl BOJHBIX, JIECHBIX M TACTOMIIHBIX PECYpPCOB, HHCTUTYIIHOHAIBHBIX
otuéroB (FAO, World bank, BAD), moCTynHbBIX aIMHHHACTPATUBHBIX JAHHBIX U
akajeMuieckux pabortax [16;21]. HecmoTps Ha oOrpaHWYCHHs, CBSI3aHHBIC C
OTCYTCTBHEM HCUEPIBIBAIONINX JaHHBIX, (parMeHTanueii WHOOPMAIIMOHHBIX
CUCTEM U IUIIOPAIU3MOM 3€MEJIbHBIX OTHOILICHHWH, 3TO MOAXOJ MO3BOJSET
MIPOBECTU HAJISKHYIO OLICHKY 3€MEJILHOTO MIPaBOro pexxuma I BuHew.

B kadecTBe KOHIENTYyaJbHOM M TEOPETUUYECKOM OCHOBBI 3€MEJBHBIX
MPaBOBBIX PEKUMOB B cTpaHax Adpuku k tory Caxapbl pacCMaTpHBAIOTCS, BO-
MIEPBBIX, 3eMEJIbHBIE MPABOBBIC PEKUMBI (THUIIOJIOTHS U aHATUTHYECKasi OCHOBHI), a

BO-BTOPLBIX, 3CMCJIBHOC PETyJIMPOBAHNUC U ITOCTKOJIOHHAJIBHOC TOCYAApCTBO.
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B nureparype mno 3eMENbHBIM pEXKUMaM TPAJUIMOHHO BBIJIEISIOTCS
HECKOJBKO (hOpPM OpTaHHM3aIlMy MPaB Ha 3€MJTI0, KOTOPHIE YacTO COCYIIECTBYIOT B
npenenax oaHoul crtpanbl. B 2012 romy FAO Bbigenusia 4eTblpe OCHOBHBIE
KaTerOpUU: HWHJUBUAYyaJlbHasi 4YacTHasi COOCTBEHHOCTb, TOCYJapCTBEHHAas
COOCTBEHHOCTb, KOJUICKTUBHAs COOCTBEHHOCTh W OOBIUHBIC PEKUMBI. ITH
KaTErOpUU HE SBIISIOTCS B3aMMOMCKIIIOUAIOIIMMU M B appUKaHCKOM KOHTEKCTaX,
1, KaK MPaBHUJIO, CIIOKHBIM 00pa30M MEPETUIETAI0TCS MEX Ty COOOH.

OOGbIYHBIC PEXUMBI OCHOBaHBI M3 HE(GOPMAJIbHBIX COIMATIBLHBIX HOPM,
MepelaBaéMbIX YCTHO M YNPABISEMBIX MECTHBIMH BJACTAMH  (POJOBBIMU
cTapelImHaMu, JIEPEBEHCKUMU COBETaMHU). Bomnpeku YOPOIIEHHBIM
MPEACTaBICHUSIM, 3TH CHCTEMbl HE JIMIICHBI MPaBWJI, OJHAKO, KaK IPaBHUIIO,
MpENoJiaraloT yCJIOBHBIE IMpaBa IMOJIb30BaHUS, a HE aOCOJIOTHOE OTUYXKIAEMOE
nmpaBo  coOCTBeHHOCTH. HMX 3¢ @dEeKTHBHOCTH  ompenenseTcs  COIUalbHOU
JIETUTUMHOCTBIO U CITOCOOHOCTHIO COOOIIECTB 00ECTICUMBATh COOTIOICHUE HOPM.

dopmanibHbIE PEKUMBI YACTHOM COOCTBEHHOCTH, HANpPOTHUB, OMHUPAIOTCA Ha
MUCHbMEHHYIO KOJIU(HUKAIIMIO TpaB, WX aJAMHHUCTPATUBHYIO PETHCTPAIUI0 U
roCyJIJapCTBEHHYIO 3aluTy. B Heoklaccuueckoi SKOHOMHYECKOW TEOpUHU 3alluTa
npaB COOCTBEHHOCTH PacCMAaTpUBACTCA KaK KIOUEBOW (DAKTOp HMHBECTHULIMH H
PKOHOMMYECKOTO OJlarojapsi CHIKCHHIO HEOMPENCIEHHOCTH M TPaH3aKIIMOHHBIX
U3JICPKEK.

OnHaKO MHOTOYMCIICHHBIC AMIIUPUYECKUE HCCIICAOBAHMUS IOKa3aau, 4YTO
opuanueckas (gopmanuzanus mpaB Ha 3eMJII0 HE TMPUBOJIUT K aBTOMATHYECKU
oxumaemMbiM  dddexkrtaM, eciM OHA  OTOpBaHa OT  COLMAIBHBIX U
WHCTUTYIIMOHAIILHBIX peajuil. B Adpuke cocymecTBoBaHHE OOBIYHBIX H
dbopMaIbHBIX TIpaB 4YacTO IMOPOXKIAET MPABOBOM IUIIOPAINU3M, SBIISIOIMIMICS
npUYrHON KOHMIMKTOB [5;12].

B adpUKAaHCKUX  TOCTKOJIOHMATBHBIX  TOCYAapCTBaX  3E€MEJIbHOE
peryJMpoBaHUe TECHO CBSI3aHO C MPOIECCAMU TOCYJAPCTBEHHOCTH U YKPEIJICHUS
BJIaCTU. B 3TOT mepuo1 3eMelbHOE TPaBO YaCTO UCMOJIb30BATIOCh KAK HMHCTPYMEHT

TCPPUTOPHUAIIBHOITO KW IKOHOMHYCCKOI'O KOHTPOJIA, OTpuIasd OPpHUANYCCKOC
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Npu3HaHue MeCcTHbhIX cucteMm. Ilocie 00peTeHuss He3aBUCUMOCTH MHOTO
rocy/lapcTBa COXpaHWJU, a HMHOTJa W YCWIWIA LEHTPAIU3YIOUIYIO JOTHKY,
paccMatpuBas 3eMIII0  KaKk  (PyHJAaMEHTaJbHBI  CHUMBOJ  HAllMOHAIBHOU
HE3aBUCUMOCTH.

DTa WHCTUTYIIMOHAJIbHASI MPEEMCTBEHHOCTh YAaCTUYHO OOBICHSET, MOYeMY
MOCTKOJIOHUAJIbHBIE 3eMeIbHbIE peOpMBbI pEeIKO MPUBOAWIN K PEAIbHON 3alllUTe
npaB. Kak ormeuaercs [4], 3eMenbHBIC BOIPOCHI SBJSIOTCSA CKOpee MpoOJIeMHON
BJIACTH, YEM IMPOCTO TEXHUYECKON mpobseMoit. [lonurruueckue 3MuThl MOTYT OBITh
OOBEKTUBHO  3aMHTEPECOBAHbI B  COXPAHEHUU  OMNpPEACAEHHON  MPaBOBOM
HEONPEAECIEHHOCTH, KOTOpasi CO3Ja€T BO3MOXHOCTU ISl U3BJICYCHUS DPEHTHI U
COI[MAJILHOTO KOHTPOJIS.

Pe3yabTathl ucciaegoBanus. B ucTOpruecKOM IJlaHE MOKHO BBIJICTUTH
HECKOJIbKO ATAroB PEryJIUpPOBaHUS 3eMENIbHbIX OTHOIIeHU B PecriyOnuke ['BuHes.

1. 3emenvHulll npagoswiii pexcum 6 0okonroHuanvHou I'sunee (0o 1890 2.). Jlo
KOJIOHUAJILHOT'O BMEIIIATEJIbCTBA 3€MEJIbHbIE CUCTEMbI B [ BUHEE OCHOBBIBAJIUCH HA
OOBIYHBIX ~ MHCTUTYTaX, TIyOOKO  HMHTETPUPOBAHHBIX B  COIMAIBHYIO,
MOJUTUYECKYI0 W PEJIUTHO3HYI0 OpraHU3alMi0 MECTHBIX OOIIECTB. 3eMiisl He
paccMarpuBajach Kak TOBap B COBPEMEHHOM SKOHOMHYECKOM CMBICHIE, a
mpejacTaBisia co0ol coluanbHOoe OJaro, JOCTYN U HUCIOJIb30BaHUE KOTOPOTO
PEryJIMpPOBAIIUCH KOJUIEKTUBHBIMM HOPMAaMH U POJIOBBIMU OTHOIICHUSMH BJIACTH
[13].

B pervonax I'BuHen 3emMiisi OOBIYHO CUMTANIACH TIPUHAJJICKAIIEH MpeaKam, a
JKUBYILME BCTYMANW JIMIIb BPEMEHHBIMU TMOJIb30BaTeIAMHU. TakuM oOpaszom,
3eMENIbHBIE TIpaBa  ONPEACISUNIMCh B TEPMUHAX  HMEPAPXMUECKHX  IpaB
(oOpabaThIBaTh, MPOKUBATH, NIEpeaaBaTh), 00YCIOBICHHBIX MPUHAMICKHOCTHIO K
polly WJIM MECTHOMY TMOJUTHYECKOMY coobmiectBy. Takas koHbuUrypanus
WCKJTI0Yajia OKOHYATEIbHOE OKOHUYATEIHLHOW Mepeladd 3eMJTd TPEThUM JIUIaM, HE
BXOJSIIUM B TPYIITY. DTHU MPABOBBIC 3€MEbHBIC PEKUMBbI BBITIOJHSIIA HECKOJIBKO
bynkuuii. Bo-mepBeiX, OHM oOecnedYnBail OTHOCHUTENIBHYIO CTaOWUIBLHOCTH

A0CTYyIIa K 3EMJIC Ha OCHOBC COLIMAJIbHOI'O ITPU3HAHUS U CTaOMJILHOCTH OTHOIIICHUHN
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B cooOmiecTBe. Bo-BTOphBIX, OHU CIIOCOOCTBOBAIN BOCHPOM3BOACTBY COIHMAIBHBIX
CTPYKTYp M YKPEIULIM BJIAcTb OOBIYHBIX JHMJIEPOB KaK TMOCPEIHHUKOB MEXKIY
npeaKaMu, 3eMJIed U 4JieHaMU OOIIIMHBI.

JIOKOJIOHWaNbHBIE  TMPABOBBIE  3E€MEJbHBIE  PEXUMBI  HE  ObUIH
UJCATM3UPOBAHHO JramuTapHbIMU. KOHTpOJb JOCTyma K 3emiie obOecreunBall
BJIACTSIM 3HAYUTEJIBHBIE BO3MOYKHOCTU COLIMAIBHON U MOJMTUYECKOW PETYISILUU,
OCOOCHHO MO OTHOIIECHHIO K MHIPaHTaM, MOJAYMHEHHBIM TpyHmaM U HOBBIM
npuObBIIMM. C 3TOH TOYKH 3peHHs, 3€MJIsi BBICTYNWIA CTPATErMUYECKUM
MOJIUTUYECKUM  PECYPCOM, CTPYKTYPUPYIOIIMM COLIMAIBHBIE HMEPAPXUH U
NOAJIEP)KUBAIOIIMM TPYIIOBYIO CIUIOYEHHOCTh. JTO AacHEKT HUMEET KII0YEBOE
3HAYEHHE JUI1 NOHMMAaHUS IOCIEAYIOIIET0 CONPOTUBIICHUS HaBA3aHHOW W3BHE
IOpUIMYECKO  (opMann3aluy, TOCKOJBbKY  NPHU3HAHUE  HUCKIIOYUTEIBHO
WHUBUYAIbHBIX (DOPMaATBHBIX MpPaB MOAPHIBAET JIOKAIBHBIE MEXaHU3MbI BJIACTH,
NEPEHOCS  PETYJUPYIOIYyI0 (YHKIHIO OT MHCTUTYTOB K LEHTPAJIBbHOMY
rocyaapctBy. MHOrounciIeHHbIE 3KOHOMHUYECKHE TPYIbl YKa3bIBalOT HA TO, YTO
TaKhe CHUCTEMBI MOTYT ObITb O3(PQPEKTUBHBIMH TPU HAIAYUU  HAJIEKHBIX
MEXAHU3MOB CaHKIMWA U pa3peuieHus cnopoB. B ['BUHee NOKOJIOHMATBLHOW 3MOXH
3eMeJIbHble KOH(DIMKTHI, KaK MPaBUjIO, pa3peliainuch Ha MECTHOM YPOBHE, PEIKO
Nepexo/is B OTKPHITYIO HACUIILCTBEHHYIO (hopMmy.

Takum 00pa3oM, aHAIKM3 JOKOJOHHAIBHBIX NMPABOBBIX 3€MENbHBIX PEKUMOB
MO3BOJIIET CAENaTh MPUHLMINAIBHBIN BBIBOJ: 3€MEJIbHBIC MpaBa SBISIOTCS HE
TOJIBKO IOPUJIMYECKHUMH MEXaHM3MaMH, HO M COLUUAJIbHO-TIOJUTUYECKUMHU
MHCTUTYTaMH. JIr00ast mombITka pedopmbl, UTHOPUPYIOIIAs ATOT ACHEKT, MOXET
IPUBECTH K HEXKEJNATEIbHBIM CIEICTBHUSIM, B YaCTHOCTH, K YCHJICHUIO
HEONPEIECIEHHOCTH, CBA3aHHOW C COCYIIECTBOBAHMEM KOHKYPUPYIOIIUX HOPM.
Oto HaOJIOAEHHE CTAaBUT II0J COMHEHHE pACIPOCTPAaHEHHYIO B IOJIUTHKE
pa3BUTHUS TUIIOTE3y O TOM, YTO IOpUIUYECKas (popManu3alys npaB cama Mo ceos
JoCTaToyHa JUIsl  YJAydlleHus 3eMelbHoro ympasiieHus. OmneiT  ['BuHen

AOKOJIOHHMAJIBHOI'O IICpHoOJa, HAIIPOTHUB, IIOATBCPIKIAACT, UYTO O6IH€CTBCHHO€
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NpU3HAHHE WHCTUTYTOB SBJSIETCSI TMEPBUYHBIM YCJIOBHEM [UIsl OOecreueHus
PE3yJABTaTUBHOCTH IIPABOBBIX MEXaHU3MOB.

2. Kononuanonoui nepuoo (1890-1958 22.): uncmumyyuonanvhoe ocnosanue
3emenvrnoco  Oyanuzma. DpaHIly3ckas KOJOHM3alUs CTaja pPaJuKaIbHbIM
WHCTUTYLIHOHAJIBHBIM NIEPEJIOMOM B MCTOPUM 3€MENBbHBIX OTHOWEHUW I'Bunen. C
KOHIIQ XIX BEKa KOJIOHUAJIbHAs aAMUHUCTPALIHS BHEZIpUJa
JOMEHUANbHBIA(IOCYAAPCTBEHHBI)  PEKHUM, OCHOBAHHBIA  HA  JIOKTPUHE
«CBOOOJHBIX W  OECXO3HBIX 3€Mellb», COrJacHO KOTOpOM  Jrobas He
3apETUCTPUPOBAHHAS WM HE OCBOCHHAS M0 EBPOICHCKHM KPHUTEPHSIM 3EMIIS
CUMTAJIACh COOCTBEHHOCTHIO KOJIOHHATIBHOTO rocyaapctsa [15]. Ora moktpuHa He
ONUpaJlach Ha HMIMPUUYECKOE HAOIIOJCHUE MECTHBIX CHUCTEM, & Ha IOPUIANYECKOM
KOHCTPYKIIMH, TTO3BOJISIBIIEN y3aKOHUTH KOJIOHUAJIBHOE MPUCBOCHME 3eMenb. OHa
OTpakajla HBOJIOLMOHHO- HSKOHOMHMYECKOE MPEICTABICHUE O «apXau4HOCTH»
OOBIUHBIX pEXUMOB. Takasg TpaHchopMalus MpecienoBajia YETKUE LEJu:
o0ecreyuTh JOCTYIl K 3emile [JIsl KOJOHHAJIBHOTO CEJIbCKOTO XO3SICTBA,
OOJIeTYUTh W3BJICUEHUE PECYpCOB U YTBEPAMUTH BIACTH KOJOHHAJIBHOTO
rocy1apCcTBa HaJ TEPPUTOpPUEH. 3EMENbHOE TNPaBO CTAIO  KIHOYEBBIM
UHCTPYMEHTOM DKOHOMMYECKOIO U IOJUTUYECKOTO TOCIIOACTBA.

HecmoTtpss Ha cTpemiieHHE K MOJTHOMY KOHTPOJIIO, OOBIUHBIE PEKUMBI HE
ObLIM TOJHOCTBIO JHMKBHIMPOBaHbL. M3-3a OrpaHMYEHHBIX aJAMUHUCTPATUBHBIX
BO3MOKHOCTEM KOJIOHHMAJIBHOE T'OCYJAapCTBO YacTO JOIYCKAJO0 M HCIIOIb30BaJIO
MECTHBIE BJIACTHU ISl TOBCEAHEBHOIO YIPABJIEHUS 3€MEJIbHBIMUA OTHOILICHHSIMU,
0cOOEHHO B CelIbCKOM MecTHOCcTH [4]. DTOo mpuBeNo K (QOPMHPOBAHHUIO
CTPYKTYpPHOTO  IPaBOBOIO IUIIOPAINA3MA, MPHU KOTOPOM  COCYIIECTBOBAIU
dbopMallbHO JAOMHMHHUPYIOUIEE MHUCBMEHHOE 3E€MEJIbHOE TpaBO M IIUPOKO
pacnpocTpaHEeHHbIE OOBIYHBIE MPAKTUKUA. DTOT IUTIOPAIU3M ObUT HE Pe3yJbTaToOM
SABHOTO HWHCTUTYLMOHAJIBHOTO KOMIIPOMHCCA, a CJIEACTBHEM HEPA3PELIMMOI0
MPOTUBOPEYMS MEKIAY CTPEMJIIEHMEM K LEHTPAIM3aUMd W NPAKTUYECKUMU
orpanndeHusIMU. C TOYKM 3pEHHs YIPAaBIEHUS, TAKOE COCYLIECTBOBAHHUE HMEJIO

HCOAHO3HAYHBIC TIIOCJICACTBHA. oOecrieynBaJIach OHpC}leJ'IéHHaH conrajJbHas
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IIPEEMCTBEHHOCTh, HO OJHOBPEMEHHO BO3HHMKJIA YCTOWYMBAsA IPaBOBas
HEOIIPEAECNEHHOCTh,  IO3BOJISIIOMIAS  ONIOPTYHHUCTHYECKOE  HCIIOJIb30BAaHUE
KOHKYpUpYIOIIMX HOpM. Jluma, wuMewmme J0CTynl K KOJOHHUAJbHOU
aJIMUHUCTpPAIIMH, MOTJIU MCIOJB30BaTh (popMasibHOE MPaBO B CBOUMX MHTEpecax B
ylepO MECTHOMY HaCEJICHHUIO.

KostoHnanbHbIil 3eMENIbHBIA PEKUM 3aJ0KWJI OCHOBBI MHCTUTYILIMOHATIBHON
3aBUCHMOCTH,  3aKpENMB B  TO3UTUBHOM  IIpaB€  HMEPAPXHUI0  MEXIY
roCyJapCTBEHHBIME U MecTHbIMH Hopmamu [10]. K MomeHTy He3aBHCHMOCTH
['BuHENCKOE TOCYAapCTBO  YHACJIENOBAJIO  LEHTPAIU30BAHHBIM  3€MEIbHBIN
IPaBOBOM pexuM, ci1ab0 CBA3aHHBIM C COLUMAJIbHBIMHU MpakTUKaMH. BmecTo ero
TpaHchOpMaIM TOCT KOJOHHAJIbHBIE BJIACTH TEPBOHAYAIBHOTO YCHUIIUIN ITY
aApXUTEKTYPY, B YACTHOCTH Y€PE3 HATMOHATU3ALMIO 3EMIIH.

JIOKOJIOHUAJIBHBIM U KOJIOHHAJIBHBIEC IIEPUO/IbI IIOKA3bIBAIOT, YTO 3€MEIIBHOE
perynupoBanue B ['BuHee chopMUpOBaTOCh KaK HAJIOXEHHE HMHCTUTYTOB C
IIPOTUBOPEYUBBIMHU JIOTUKAMH.

3. leunes nocne obpemenusi He3aBUCUMOCMU U HAYUOHAIUZAYUS 3eMU
(1958-1984 z2.). IlpoBo3rnamicHuss He3aBUCHMMOCTH [BuHen B 1958 romy
COIPOBOXKJAJIOCh CTPEMIICHHEM K Pa3pbIiBy C KOJOHHUAJIBHBIM IOPSAKOM Kak B
MOJUTUYECKOM, TaK U B MHCTUTYLMOHAJIBLHOM IU1aHe. B nepuone npasnenust Ceky
Type rocynapcTBo NMPUHSIIO COLUATUCTUYECKYIO HACOJIOTHYECKYIO OPUEHTALMIO,
OCHOBAHHYIO Ha LIEHTPAJIN3aLHNU BJIIACTH, IPUOPUTETE KOJUIEKTUBHBIX HHTEPECOB U
HEJOBEpUM K YaCTHOM COOCTBEHHOCTHM KaK MCTOYHHMKY JKCIUIyaTalluu
HEpPAaBEHCTBA. B 3TUX yCIOBHSX 3€MJII paccMaTpUBajach IPEkKIE BCETO, Kak
HallMOHAJIBHOE JOCTOSHUE, MOUIeKaIllee MPSIMOMY KOHTPOJIIO rocyaapcTsa. Takas
KOHLEMIKS  NapaJloKCalIbHbIM  00pa3oM  MpOJOJDKala  KOJIOHUAIBHYIO
JIOMEHHUAJIBHYIO JIOTHKY: IPU CXEME MOJIMTUYECKOH JIETUTUMALUU IOPUINYECKHUE U
aIMUHUCTPATUBHBICE MHCTPYMEHTBI KOHTPOJIS HaJ 3€MJIEM BO MHOTOM COXPAaHSJIU
MEPEIHIO apXUTEKTypy. JlaHHas opueHTalus uMena JBOWHYH0 JOoTUuKy. C OHOM
CTOPOHBI, OHA YKpeIuja BJIACTH TOCYJapCTBAa M OCHAOJIsIa MECTHBIX BIIACTHBIC

CTpykTypbl. C HOpyrod CTOpPOHBI, OHA IO3BOJSIET TOCYJApCTBY BBICTYIIATh B
168



International agricultural journal 3/2026

KaueCTBE €IMHCTBEHHOr0 apOWTpa B BOMPOCAX JOCTyNa K 3€MEIbHBIM pecypcam,
yCWJIMBAsi TAKUM 0Opa30M CBOIO BJIACTh M O0JIACTH PaCIPENCIICHUS U CAHKITHM.

B kparkocpo4HON NEpCHeKTUBE HALMOHAIM3AIMs MO3BOJIWIA TOCYIapCTBY
KOHTPOJIMPOBATh PACHPE/ICIICHUE CEbCKOXO35UCTBEHHBIX U TOPOJICKUX 3€MEJb B
COOTBETCTBUM C IUTAHOBBIMU IeisiMu. OJIHAKO B CpeIHE U JIOJITOCPOYHOU
MEPCIEKTUBE HEOMPEACIEHHOCTD MPaB MOJIb30BAHUSI CHU3WIIA CTUMYJIbl K YaCTHBIM
uHBecTUIMAM [5]. OTCyTCTBHE IepeaaBaeMbIX MpaB M TOJUTH3AIMS JOCTYyMa K
3eMJIe TakKe CIOCOOCTBOBAJIM IOSIBIICHUE PEHTHOTO TIOBEJACHHMS Kak B
aIMUHUCTPALIMM, TaK M CpPeId HKOHOMHUYECKUX CYOBEKTOB. B 3TuxX ycrnoBusix
3eMJIs CTAHOBUTCSI HE CTOJIbKO (DaKTOpOM MPOMU3BOJICTBA, CKOJBKO pPhlYaromM
MOJIUTUYECKOM JIOSUTBHOCTH U COLIMAIBbHOTO KOHTPOJIS.

4. 3emenvrvie pegpopmur (1984-2000 c2.): nubepanuzayus u npaeosvie
Heoonosnaunocmu. CmeHa Biactd B 1984 rony o3HaMeHOBaia CYIIECTBEHHBIM
MOBOPOT B KOHOMHUYECKOW M HMHCTUTYLUHOHAJIbHOW monutuke. [lon BiusHueM
MEXIYHAPOJHBIX JOHOPOB W BHYTPEHHHUX MAaKPOIKOHOMHYECKHUX OTpPaHUUCHUI
['BuHes Hayana Kypc Ha PHIHOYHYIO JTUOEpAM3AIMI0 U CTPYKTYpPHBIE PePOpMbI
[6]. 3emns crana paccmaTpuBaThes Kak (aKTOp SKOHOMHUYECKOTO POCTA, YACTHBIX
WHBECTUIIMA U cOOpa TOCYAapCTBEHHBIX pecypcoB. JlaHHas TmepeoreHKa
MEePEeCMOTP MOAXOAOB COOTBETCTBYET NPEBAIUPYIOUIEH B MHpPE KOHUEHIINH,
COTJIACHO KOTOPOM 3allluTa MMYIIECTBEHHBIX IIpaB paccMaTpPUBACTCS Kak
KJIF04eBO# (aKkToOp U 005M3aTE/IbHOE YCI0BHE IKOHOMHUECKOTO mporpecca [6].

[Ipuasatue B 1992 rony 3eMenbHOTO M JOMEHMAIBHOIO KOJAEKCA CTAJIO
KJIFOYEBBIM 3€MebHBIM pedopMaM. DTO JOKYMEHT HaIpaBlieH HAa YTOYHEHHUE
cTaTyca 3€MENbHBIX BJIQJCHHUA, TPU3HAHWE YAaCTHOM COOCTBEHHOCTH U
YCTAHOBJICHHE TPOILECYyp PErucTpaluu npaB U odecrnedyeHus npaB. HopmaTuBHO
ATO O3HAYAJIO 3HAYUTEIBbHBIA MPOTrPECC MO CPABHEHUIO C MPEABIAYIIUM PEKUMOM.
On BBOIUT OoJiee pa3HOOOpa3HBIE MTPABOBBIC KATETOPUH, IPU3HAET BO3ZMOKHOCTH
YaCTHOM COOCTBEHHOCTH M 3aKJIaJbIBA€T OCHOBY JJIsl COBPEMEHHOIO KaJacTpa.
OnHako COXpaHSUIMCh CTPYKTYPHBIE HEOJHO3HAYHOCTEM: BO-TIEPBBIX, KOJEKC

COXpaHs€T CHUJIBHOC IIPCBOCXOACTBO TIoCydapCTBa, B YaCTHOCTH, IMOCPEACTBOM
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KOHTPOJISL HaJl NpolLieAypaMU PETUCTPALMM W BO3MOXHOCTU SKCIPONpPHUALMU B
OOIIECTBEHHBIX MHTEpecax. Bo-BTOPBIX, OH KOCBEHHO IMPHU3HAET CYIIECTBOBAHUE
OOBIYHBIX TIPaB, HE MPEIOCTaBISAS WM IOJHOLIEHHOTO IMPAaBOBOIO CTaTyca, 4TO
MPUBOJUT K COXPAHEHHUIO TJI0X0 CKOOPAMHUPOBAHHOTO MPABOBOIO IUIIOPAIN3MA.

['maBHBIM TIpEensSTCTBUEM CTasia ¢1ab0CTh aIMUHUCTPATUBHOIO MOTEHIMANA:
HEJI0OCTaTOYHOE (UHAHCUPOBAHUE, HEXBAaTKa KBATM(PUIMPOBAHHBIX KaJIpPOB,
OTPaHUYCHHOE TEPPUTOPUATLHOE TIOKPHITHE 3EMENbHBIX CIYy)KO © crabas
MEKBEJIOMCTBEHHasi KoopauHanus [23]. DTo mpuBeno K mapaJoKCaIbHOM
CUTyalldd COCYILECTBOBAHUS CIIOKHBIX (DOPMaIbHBIX HOPM M JOMHUHUPOBAHUS
HeopManbHBIX NpakTUK. Jluna, obnanaromre HanbOIBITUMU SKOHOMUYECKUMH U
MOJUTUYECKUMHU  PECypcamMHu,  MOLYT  MaHEBPUPOBATb  MEXKIYy  JITUMHU
HOPMAaTUBHBIMHU CHCTEMaMH, B TO BpeMsl Kak HanboJjiee ysa3BUMbIE CJIIOW HACEICHUs
OCTAaIOTCS TIOJIBEPKEHHBIMHU PUCKY MTOTEPH MPaBa COOCTBEHHOCTH HA 3EMITIO.

[Toct pedopmeHHBI TEpPHOJ XapaKTEPU30BAICS POCTOM HehOPMaIbHBIX
3€MEJIbHBIX CJIEJIOK, OCOOEHHO B TOpOJAaX W MPUTOpoJax. IJTO CHOPOC Ha
0e30MacHOCTh BIIAJICHUSI W HECHOCOOHOCTh (POPMANBHBIX MEXAaHU3MOB €T0
00ecTeUnTh.

C aHaMUTUYECKON TOYKU 3PEHHUS], STOT HEPOPMATLHBIN PHIHOK 3€MJI MOKHO
MHTEPIIPETUPOBATh KAaK 3aMENIAIOIIYI0 MHCTUTYLIHIO, MTO3BOJISIONIYH) YYaCTHUKAM
CHU3UTh HEOMPENICICHHOCTh, OMUPAsCh HA COLUAIIbHBIC, TOJIUTHYECKUE WU
KJINEHTEIUCTCKHE JIOTOBOPEHHOCTH. Opnnako Takas MOBCEMECTHAs
He(OPMAJIbHOCTh TOAMUTHIBAECT 3€MEJIbHbIC KOH(MIUKTHI M JHUIIAET TOCYJIapCTBO
MOTEHIIUAIBHBIX HaJIOTOBBIX MOCTYIJICHUH.
Pedopmbr 1984-2000 romoB ipuBeH K CEPhE3HBIM U3MEHEHUSIM B PETYJIMPOBAHUU
3eMeJIbHBIX OTHOIIEHWUA B ['BUHEE, HO HE CMOTJIM YCTPaHUTh MPOTHUBOPEUMS,
YHACJEOBaHHbIC OT MPEABIYIINX TEPUOJIOB.

[IpoBeneHHBIN aHANMM3 TO3BOJMI BBIABUTH P COBPEMEHHBIX MPOOIEM
peryJupoBaHus 3eMeNbHBIX OTHOIIEHUH B Pecniyonuke [ BuHes..

1. Cmpykmypuas u nOCmosiHHASL HEYBEPEHHOCb 6 OMHOWEHUU 3eMETbHbIX

npag.  COBPEMEHHOE  COCTOSIHUE€  3€MENbHBIX  OTHOIIEHMA B  ['BuHee
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XapakTepU3yeTcsl  YCTOMYMBOM  IPAaBOBOM  HEONPENEIEHHOCTBIO,  KOTOpas
OXBAaThIBACT KaK CEIbCKHUE PAaiOHBI, TAK U TOPOJICKHE M TIPUTOPOIHBIC TEPPUTOPHUH.
OTa HEeOoNpPeJEICHHOCTD SIBJISETCS Pe3yJIbTaTOM HE CTOJIBKO OTCYTCTBUS MPABOBBIX
HOPM, CKOJIBKO MX HU3KOH 3((DEKTUBHOCTH, MX TyOJIUPOBAHUS U UCIIOIH30BAHUS B
MOJIUTUYECKUX HEJsIX. CoBpemeHHas cucrTema XapaKTepU3yeTcs
MHO>KECTBEHHOCTBIO TpaB Ha OJIMH TOT € YYacTOK: OOBIYHBbIC MPUTA3AHUS,
aIMUHUCTPATUBHBIC  pa3pelicHus, HeOpPMaIbHBIE AaKThl  KYILTH-TIPOJIAXKH,
YacTUYHBbIC MJIM OCIapuBaeMble IIpaBa COOCTBEHHOCTH Ha 3emimo.  [6;23].
[IpaBoBasi ompenenéHHOCTh CTAHOBHUTHCS HCKIIOYEHHEM. Takoe MHOrooOpasue
CO3/1ae€T YCJIOBHUSA, B KOTOPBIX IIPaBOBasl OMPEICICHHOCTh SIBISIETCS CKOpee
UCKITIOUeHUEeM, YeM mpaBwioM [6;23]. HeompeneneHHOCT MOXET OBITH
UHTEPIIPETUPOBaHA KaK  pe3ylbTaT HEONTUMAIBHOTO, HO  CTa0MIIBHOTO
WHCTUTYIIMOHAJILHOTO paBHOBecHsl. HesCHOCTh 3eMeNbHBIX TMpaB IMO3BOJISET
HEKOTOPBIM y4aCTHUKAM (aJIMUHUCTPATUBHBIM PAOOTHUKAM, OJTUTUYECKOM IIUTE,
MECTHBIM TIOCPETHUKAM) H3BJEKATHh JTOXOJbI, MAHUMIYJIUPYS KOHKYPHPYIOUTAMU
Hopmamu [4]. HanpoTuB, MOMOXO3SHCTBA M MEIIKHE 3€MJICBIIAJICIBIBI HECYT
OCHOBHYIO YacTh W3JIEPKEK HEOMPEACNEHHOCTH B BHIE KOH(IUKTOB,
HKCTIPOTNPUAIINN UITU TIOTEPU UHBECTHULIUN.

2. Cnabocmv Kadacmpogvlx U 3eMeNbHbIX UHDOPMAYUOHHBIX CUCTIEM.
D¢ dexTrBHOE BHEIPEHUE JIFOOOTO COBPEMEHHOTO 3€MEJIbHOTO 3aKOHOAATEIhCTBA
3aBUCUT OT HAJIMYWS HAJIC)KHOTO, MCUYEPIIBIBAIOIIETO U PETYJISIPHO OOHOBIISIEMOTO
kagactpa. B I'BuHee kamacTp mo-NpeKHEMY OCTACTCS B 3HAYUTEIBLHOW CTENEHU
HETOJIHBIM, (ParMEHTHPOBAHHBIM H  COCPEIOTOYCHHBIM B  ONPEICICHHBIX
TOpPOJICKMX pailloOHaX, B YaCTHOCTH B cronwile crtpaHbl Konakpu. Dta crmabocTth
OOBSCHSETCSI ~ HECKOJbKHMMH  CTPYKTYPHBIMH  (pakTopamu:  XPOHHUYECKOE
HeJJ0(pUHAHCUPOBAHHE 3€MEJIbHBIX aJIMUHUCTPAIIHI; HEXBaTKa
KBATM(UITUPOBAHHBIX KaJIPOB; OTCYTCTBHE MEKBEIOMCTBEHHOW KOOPIAMHAINY;
Ype3MepHasi 3aBHUCHMOCTh OT TMPOEKTOB, (PMHAHCHPYEMBIX IOHOpaMH, KOTOpPHIE

3a4aCTyI0 HOCST Pa30BbId U HEMTOCTOSIHHBIN XapaKTep.
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OtcyrcTBHE  (DYHKUMOHAIBHOTO  KagacTpa  oOcCialisieT  CcrocoOHOCTb
rOCy/lapcTBa OCYIIECTBIISAITh CBOM IIOJIHOMOYHS, B YAaCTHOCTH B o001acTu
TOPOJCKOTO IJIAHUPOBAHUS, 3aIlMTHl IPaB M HAJIOrOOOJIOKEHUS 3E€MEIbHOU
cooctBeHHOCTH. OHO TaKkke CIOCOOCTBYET KOPPYIIUH, Jeias JJOCTYN K
UHPOpPMaIlMU O 3€MEJIbHON COOCTBEHHOCTH AMCKPELMOHHBIM. MeXayHapoaHbIN
OTIBIT MOKA3bIBAET, YTO KAJJACTP — 3TO HE TOJIBKO TEXHUYECKUN UHCTPYMEHT, HO U
NOJUTUYECKasi HWHCTUTYIUS, Ybsl HAJCKHOCTH OCHOBAaHAa Ha MPO3PayHOCTH,
IPOCTOTE TMPOIEAYP U JOBepuu moib3opareneii [4]. B I'BuHee 3To moBepue mo-
PEKHEMY OCTAeTCS HU3KUM.

3. 3emenvHvle CnOpbvl: CUMNMOM UHCMUMYYUOHANbHO20 CO0s. 3€MEIbHbIE
CHOpPBI SIBJIAIOTCSI OJHUM U3 HanboJiee 3aMETHBIX MPOSABICHUN Hed((HEKTUBHOCTH
3eMeNBbHOTO 3aKoHoAaTenbcTBa [ BuHEen. OHM KacaloTcs CIIOPOB MEXAY YaCTHBIMU
JUIAMHM, MEXIy OOIMHAMH, a TakKXKe MEXIy Ipa)JaHaMd M TOCyAapCTBOM, B
YACTHOCTH B paMKax IIPOEKTOB B 00JaCTH TOPHOJAOOBIBAIOIIEH MPOMBIIUIEHHOCTH,
CEIBCKOTO X0341CTBa WIIN MH(PACTPYKTYPHI.
OTU KOH(MIUKTHI PEOKO SABISAIOTCS NPOCTBIMU TEXHUYECKMMM cropamu. OHH
OTpPaXKalOT aCUMMETPUYHBIC OTHOIICHUS BJIACTH, B KOTOPBIX (OPMAIBHOE MPaBO
npuMeHsercs BblOOpouHO. CyneOHble NpPOLEAypbl, 3a4acTyl0 JIMTEIbHBIE WU
JIOPOrOCTOSIIINE, YCYTyOJISIIOT HEPaBeHCTBO B JIOCTYNIE K MPaBOCYIUI0 U
ONMarompusITCTBYIOT ~ y4aCTHUKaM,  pacloJiaralolMM  SKOHOMHYECKHMH U
HOJUTUYECKUMHU pecypcami.
C aHaMMTUYECKOW TOYKH 3PEHHSA, POCT YHCIA 3EMENbHBIX KOH(IMKTOB
CBUACTEIHCTBYET O HEIP(PEKTUBHOCTH HWHCTUTYIIMOHATIBHBIX MEXaHHU3MOB HX
paspemieHusi. Hu TpaauumonHble opranbl (ocnabieHHblE M yTpaTHBIIHE
JETUTUMHOCTD), HU TOCY/IaPCTBEHHBIE CYbI (MEPETPY’KEHHBIC U MAJIOIOCTYITHBIC)
HE CIOCOOHBI B MOJIHON Mepe BBIMOIHITH CBOIO PETYIUPYIOIIYIO POJIb.

4. Bvicmpas ypoanuzayus u 3emenvHbuiti xaoc. YpOaHU3AlMs SBISCTCS
dakTopom, ycyryonsroomuM 3emenbHble KOHGIUKTH B ['Bunee. B Konakpu wu
JIPYTUX KPYHHBIX TOpOJax CTpaHbl HaOIOAaeTcss OBICTPBIM POCT HaceIeHHUs,

KOTOpBIfI S3HAYUTCIBbHO IIPCBLIACT BO3MOXHOCTH TIOCYJapCTBCHHLIX OPraHoOB B
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o0nacTd TMJIAHUPOBAHUS M PETYJIUPOBAaHUS 3E€MENbHBIX OTHOIICHUU. Takum
o0pa3oM, JOCTyn K TOPOJCKOW 3eMjie B OCHOBHOM OCHOBAaH Ha He(hOpPMAaJIbHBIX
CHEJIKaX, KOTOPBIE YaCTO YTBEPKAAIOTCA 3aJHUM YHCIOM C IIOMOIIBI CIOPHBIX
aJIMUHUCTPATUBHBIX aKTOB. Takasg CHUTyaluss CHOCOOCTBYET HEIUIAHOBOMA
ypbaHu3anuu, XapaKTEPU3YIOLIEHCS 3aCEJICHHEM OIaCHBIX 30H,
HEJOCTAaTOYHOCTBIO HMHQPACTPYKTypbl U YBEJIWYEHHUEM YMCIA BBICEJIICHUH.
3eMeNnbHbIE PECYPChl CTAHOBSATCA LEHTPAIBHBIM BONPOCOM HEPOPMAIBLHOTO
IIepepacIpeieNieHNsl, B KOTOPOM MECTHBIE BJIACTH WIPAIOT JBOWCTBEHHYIO POJIb:
OHM OJIHOBPEMEHHO SBIISIOTCS TapaHTaMH MPaBOMNOPSAAKA M y4aCTHUKAMHU
KOPPYNIMOHHBIX JIEUCTBUM. OTa JBOMCTBEHHOCTh TIOJPBIBAET JIOBEpHE K
rOCy/IapCTBEHHBIM MEpPaM U 3aTPYIHSET JI00bIE€ MOMBITKU pehopM.

5. Ommnocumenvnas Hnesgpghexmusnocmo 3emenbHoO20 HANO200010MCEHUA.
Hanoroo6snosxeHue HeABMKUMOCTH YacTO MPEICTaBIsAETCS KaK OUH U3 Haubosee
NEPCIIEKTUBHBIX HHCTPYMEHTOB YKpEIUIEHHS (UHAHCOBOM CaMOCTOSTEIbHOCTH
MECTHBIX OPTaHOB BJIACTH M YJIYYIIEHHS Topojackoro ynpasienus [1;3]. OnxHako B
I'BuHEee 10XOABI OT 3€MENBHOIO HAJIOTOOOJIOKEHUS MO-MPEKHEMY COCTaBIISIOT
HE3HAUUTEJBHYI0 4YacTh OT OO0mero o0beMa HaJOrOBBIX MOCTYIUICHHHA. JTa
HeyJaya OOBACHSAETCS COBOKYNMHOCTBIO MHCTUTYLHOHAJIBHBIX (DAKTOPOB: y3Kasl U
IUI0XO0 UIACHTU(QUIMPOBAHHAS HAJOroBas 0a3a; OTCYTCTBHE HAJEKHOTO KaJacTpa;
HU3KMU TIOTEHLMAJ B3bICKAHUS HAJIOIOB; IOJUTHYECKOE CONPOTUBIICHUE
HAJIOr0O0JIOKEHUIO HEABM)KUMOCTH; OTCYTCTBHE BOCHPHSTHUS JIETUTUMHOCTHU
Hajora. CnabocTh 3eMeIbHOTO HAaJOr000JI0KEHUS MOJIUTHIBAET 3aMKHYTBIA KPYT':
rOCyAapCTBO M MECTHbIE OpraHbl BJAcTH pacHoJliaraloT OrPAHUYEHHBIMU
pecypcaMy JUIsl YIYYIIEHUS 3€MEJbHBIX YCIYI, YTO YCHUJIMBAaeT HEIOBEpHE
IpakKJaH ¥ CHIXKAET UX COTJIacHe C HalOr000JI0KEHHUEM.

Ta6auna 1. SWOT — anaju3 peryiupoBaHus 3eMeJbHbIX OTHOIIIEHUU B

Pecny0siuke I'Bunest

1. Hannuue popmansHO 0hopMIIEHHON TPaBOBOI Oa3bl.
2. [Ipu3Hanue yaCTHOM COOCTBEHHOCTH.

3. HayoroBelit moTeHIIMAI 3€MEIbHBIN PECYPCOB.
CusbHble cTOpoHbI (S) | 4. BO3MOXHOCTH UCHIOIB30BAaHUS KaK HHCTPYMEHTA
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TEPPUTOPHAIIBHOTO YIIPABJICHHUS.

. MaCTUTYIIMOHATBHAS (parMeHTAIIHSI

. [Ipeo6amanme oObIYHOTO (TPAAUIIMOHHOTO) TpaBa.
. OTcyTCTBHE TOJIHOTO KaJlacTpa.

. Huzkas nanorosas 3¢(eKTHBHOCT.

. OrpaHnYeHHbIE aIMUHUCTPATUBHBIC PECYPCHI.

Cnabwie croponsl (W)

. MonepHu3aius KagacTpOBON CUCTEMBI.

. JleneHTpanu3anus ynpaBiaeHUs.

. beicTpas ypbanuzauus.

. MexayHapo/iHasi TEXHUYECKas MOIEPHKKA.

Bosmoxkuoctu (O)

. 3eMeNbHbBIE CIIOPHI.

. ConpanbHO€ HEPABEHCTBO JIOCTYIIA K 3EMJIE.

. Heopmanbhslii ypObanuzausi.

. [lonuTUKO-UHCTUTYITMOHAIbHAST HECTAOUIIBHOCTD.

Yrpo3ssl (T)

AW RRRWLWODNRFRPROITE,WOWDN PP

B uenom, coBpemMeHHbIE POOJIEMBI 3€MEJILHOIO PEryJInpoBaHus B I'BuHee
HE MOTYT OBIThb CBEIEHBl K IpoOenaM B 3akoHojaTenbcTBE. OHHM CBSI3aHBI C
neUIUTOM  yOpaBJICHHs, TMOHUMAEMbIM KaK HECHOCOOHOCTh HMHCTHTYTOB
co37aBaTh HAJIEKHBIE NpaBUia, KOTOpPbIE OBl MPUMEHSUIUCH MPEICKA3yeMbIM
o0pa3oM U BOCIPUHUMAINCh KaK JIETUTUMHBIE. DTO CTAaBUT IOJ COMHEHHE
TEXHUYECKHUE TMOAXOJbl K 3€MEJIbHBIM pedopmMaM, OpPHEHTHUPOBAHHBIE Ha
pa3pabOTKy HOBBIX TEKCTOB WJIM  H30JMPOBAHHYIO  AJMUHUCTPATUBHYIO
MojaepHuzaiuio. be3 pedopmbl BIACTHBIX OTHOIICHUW, WHCTUTYIIMOHAIBHON
KOOpPJIMHALIMKY U MECTHOI'O HAJIOTOBOTO JOTrOBOpPA HOPHIMYECKHE HOBOBBEACHUS
PHUCKYIOT OCTaThCsl B 3HAUUTEIBbHOUN CTEIEHH CUMBOJNYECKUMH.

OO0cyxneHue pe3yJbTaTOB HMCCJAeA0BaHMsI. BhIABUTratOTCS TpU OCHOBHBIC
runote3sl Hed((HEKTUBHOCTU 3eMeNbHOro peryiaupoBanus PecnyOnuku I'Bunes:
WHCTUTYLIMOHAJIbHAS, TOJIUTHKO- SKOHOMUYECKas U aJIMHUHUCTpaTuBHas. OHU HE
UCKIIIOYAIOT Jpyr JApyra, a B3auMMOJEHCTBYIOT, cO3/aBas HeOJIaronpusTHbIN
OanaHc B c(pepe ymnpaieHue.

1. Hucmumyyuonanvnas cunomesa: HeCmaOUlbHbLL NPABOBOU NIIOPAIUSM.
[lepBoe OOBSICHEHHE CBSI3aHO C COXPAHEHHMEM IUIOXO CKOOPJIAWHHUPOBAHHOTO
IPaBOBOTO  IUTIOpPAM3Ma, B  KOTOPOM  COCYIIECTBYIOT  (GopMajbHble U
He(dopMalbHbIEe 3eMeIbHbIE HOPMbI 0€C YETKOW UepapXUu HaJEKHbBIE MEXaHU3MOB

apoutpaxka. B oTinuume OT JApyrux CuTyarui, rie IUIIopalu3M Oo(QUIIHaIbHO
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IIPU3HACTCS WM PETYIUPYETCsl MHCTUTYTaMM, Ciaydaildl |'BUHEM XapaKTepu3yeTcs
CTOMKOW HOPMAaTMBHOM HEOJHO3HAYHOCTBHIO. DTO YBEIMYMBAET TPAH3aKIIMOHHBIE
U3JIEP)KKU M HEOINPEIEIEHHOCTh, Jeiasi 3€MEJIbHbIE IIpaBa 3aBUCHUMBIMU OT
COOTHONIICHMSI CHJI, a He OT mpeackazyembix mpaswi [10]. PamumonanbHbIe
YYaCTHUKHU PHIHKA aJJaliTUPYIOT CBOE MOBEACHHE: o0pamiatoTcs K HehopMalbHbIMU
OTHOILLICHMSIM,  YBEJIMYMBAIOT  KOJUYECTBO  COIMAIBHBIX  JI0KA3aTEJIbCTBA
(cBUAETENN, MECTHBIE AJIBSIHCHI), COKPALIAIOT JOJTOCPOYHbIE HHBECTULINU.

DTa TUNOTE3a MO3BOJISIET MOHATH, NOYEMY MOCIIEIOBATEIbHBIE MPABOBHIE
pedopMbl, HECMOTpPS HAa HMX TEXHUYECKYIO0 COIJIaCOBAaHHOCTb, HE MPHHECIIU
OKMJIAEMBIX PE3ynbTaToOB. @POpMalbHOE TMPaBO HE BOCIPUHUMAETCA KaK
JOMHUHUPYIOIIUM KPUTEPUM H3-3a OTCYTCTBUS COLMAIBHOM JIETUTUMHOCTH W
BO3MO>KHOCTH MUCIIOJIHEHUSL.

2. Tlonumuko-3koHomMuyeckas 2unomesa: 3emisi KaK UCWOYHUK 81acmu U
penmol. Bropas rumore3a paccMaTpuUBacT 3€MII0 KaK CTPAaTETHMYECKHUM pecypce
BJIACTH, WHCTUTYLMOHAJIbHAs1 HEOJHO3HAYHOCTH KOTOPOTO MOKET HAaMEpPEHHO
IOAJICPKUBAETCA. B 3TOM KOHTEKCTE OTCYTCTBHE 3€MIICBIAICHHUS SBIACTCS HE
TOJIbKO HENpEeAHAMEPEHHOW HeyJnayed, HO M MOXKET MpPeACTaBIsATh COOOU
MOJIMTUYECKH PALIMOHAIIBHOE PABHOBECHUE ISl ONIPEAEIICHHBIX JJINT.

B I'BuHee KOHIIEHTpAIMS 3€METBbHBIX TOJTHOMOYHMH B PyKax aJMUHUCTPALUAS
B COYETAHHH CO CJIA0OCTBIO MECTHBIX MPOTHUBOBECOB CO3JAE€T BO3MOKHOCTH IS
OPUCBOEHUS JOXO0JI0B. Takoe TOJKOBAaHUE OOBSICHSIET HECKOJIBKO SIBICHUH,
HaOJI0aeMbIX Ha MPAKTHKE: HESIBHOE COMPOTUBIIEHUE MPO3PAYHOCTH KalacTpa;
MOJINTU3AIMS PEHICHU O BBIIIEJICHUM WJIM BBICEJICHUHW; HM30MPATEIbHOCTh B
IPUMEHEHUHU 3eMeIbHOro npasa. C 3TOW TOYKM 3pEHUS, TEXHHUUECKHE PePOopMbl
(kamactp, onudpoBKa, yIpoIlieHUue MpoIeayp) SIBISIOTCS HEAOCTaTOYHBIMU, MOKa
OHM HE U3MEHSIOT JIEKAIINUE B UX OCHOBE IOJUTUYECKUE CTUMYJIBL.

3. AomuHucmpamuenas 2unomesa. ciabocmov 20¢yo0apcmea u cnocoOHOCmb
K peanuszayuu. TpeTbs TUNIOTE3a AKLIEHTUPYET BHUMAHUE HA aIMUHUCTPATUBHBIX U
OpPraHU3allMOHHBIX OrpaHHYeHUsAX [ BuHEWCKoro rocygapcra. [laxe tipu

OTCYTCTBUHU ILI€JI€HANPABICHHBIX CTpaTErnili Mo 3axBaTy 3eMelb, 3(h(exTuBHAs
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peanu3aius 3eMeNbHOTO PEryJUpOBaHUST TPEOYyeT 3HAUMUTEITHHBIX TEXHUYECKUX,
(VMHAHCOBBIX U YEJIOBEUECKUX PECYypCOB. 3eMeIbHBIC OpraHbl [ BUHEHW CTpagaroT OT
XPOHUYECKOTO HeAO(PHUHAHCUPOBAHUS, WHCTUTYIIMOHAIBHOW HECTAOMJIBHOCTH U
cnaboil MeXOTpaclieBOM KOOpJAUHAIMU. OTH CiabOCTH CHUXKAIOT JIOBEpUE K
(dbopMalIbHBIM TMpaBUJIaM U YCWJIMBAIOT 3aBUCUMOCTb OT He(hOpMaIbHBIX JCHCTBUH.
Opnako cTporoe TOJIKOBAaHME C TOYKM 3pEHUS MOTEHUHalna ObuIo OBl
ynpoiéHHbIiMU. Kak nmomuepkuBaercs, B KIACCHUYECKUX TPyJax Mo teopuu «state
capacity» mo BompocaMm TOTeHIHMana locymapcTBa, OH cam cebe sBIsCTCS
9HJIOTCHHBIM ()aKTOPOM MOJUTHICCKUX PEIICHUN U OI0KETHBIX MPHOPUTETOB [2].
Takum 00pa3oMm, aJMUHHUCTPATUBHASA CJIA0OCTh HE SIBISETCS CaMOCTOSITEIbHBIM
O0OBSICHEHHEM, a BIIUCHIBAETCA B 00JI€€ MIUPOKYIO MOJUTUYECKYIO SKOHOMUKY.

4. Hopmanvnvie nocneocmeusi: npeoodonenue 10OpUOUYecKou ULTIO3UU.
KoMOuHMpOBaHHBIM aHaNW3 »dSTUX TpeX THUIOTe3a MPUBOJAUT K BAXKHOMY
HOPMATUBHOMY BBIBOJY: pedopma 3eMenbHOro 3aKOHOJaTeIbCTBA B ['BUHEe HE
MOXET CBOJUTCA K YJIYUYIICHHIO TIPaBOBOM 0a3bl WM TEXHOJOTHYECKOU
MozaepHuzarnuu. OnHa mpenmonaraer  Oojiee  TIIYOOKYH0  TpaHC(POpMAIUIO
WHCTUTYLIMOHAJIBHBIX U TIOJIUTUYECKUX OTHOIIECHUN, KOTOPBIE OMPEACSIIOT JOCTYII
K 3emsie. OTOT BBIBOJA TOOYXKTAaeT MPEoJ0JIeTh TO, UYTO MOXHO Ha3BaTh
CIOPUIAYECKON WILTIO3UE» - UICI0 O TOM, YTO JUIsl co3/aHus 2(P(HEeKTUBHBIX MPaB
JIOCTATOYHO  pazpaborath (QopmaybHbie mnpaBuia. CpaBHUTEIBHBIA  OMBIT
MOKAa3bIBACT, YTO YCIEUIHBIMH SIBJISIOTCS T€ pedOpMbl, KOTOpbIE OCHOBAaHBI Ha
HaJEXKHBIX  MHCTUTYIIMOHAIBHBIX  KOMIIPOMHUCCAx, BOBJEKAlOT  MECTHBIX
YYaCTHUKOB U COTJIACOBBIBAIOT MOJIUTUYECKON CTUMYJIBI.

3akioueHne. AHanW3 HCCIENOBAaHUS TMOKA3bIBAET, YTO COBPEMEHHOE
3eMeJIbHOE peryyimpoBaHue ['BuHen cHOpMHUPOBATIOCH KaK Pe3yJbTaT HaJOKEHUS
OOBIYHBIX, KOJIOHHUAIBHBIX M TOCT KOJOHHAJIBHBIX WHCTUTYTOB. JlaHHas
WHCTUTYIIMOHANIbHAS ~ CTpaTU(PUKalUs  TOPOAMIa  yCTOWYUBBIM  MPaBOBOM
TUTIOpAJIi3M, KOTOPBINA HEe ObUT HU (hOpMaIM30BaH, HU TapMOHU3UPOBAH.

Hammonamm3anuss mepuoma 1958-1984 romoB  ocnmabuina  OOBIYHBIC

MeXaHU3Mbl 0e3 co3faHus dA(PQGEKTUBHBIX T'OCYJIApPCTBEHHBIX aJIbTEPHATHB.
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Pedopmbr 1990-x BBenu yacTHYIO COOCTBEHHOCTh M KaJIpOBBIE MPOLEAYPHI, HO
COXpaHWJIX OJOMHHHUPOBAHHC IOCyJapCTBa U HC oOecreunIn AIMHUHUCTPATUBHYIO
pcalIn3alulio.

CoBpemenHble TIpoOJieMbl — TIpaBOBas HEOMPEACIIEHHOCTh, CJIab0CTh
KaJgacTpa, CIIOPbhI, He(l)OpMaJ'H)HBIe PBIHKM U HU3Kast (1)I/ICKaJ'IBHaH oTaavda, ABJISAIOTCA
CJICACTBUEM ne@numa YIIPABJIICHUA, A HC OTCYTCTBUSA HOPM. Ananmus TpéX THUITIOTE3
yKa3bIBaeT, 4TO: CiIa0blii MPaBOBOM IUIIOPAIM3M MOBBIIIAET HEONPEAEIEHHOCTD;
3eMJISl UCTOJB3YeTCs] KaK IMOJUTUYECKUI pecypc; aaMUHUCTpaTHUBHAs CIabOCTb
BCTPpOCHA B IIOJIMTHUKO-O3KOHOMHYCCKOC YCJIOBH:I. CJICI[OB&TGJIBHO, B(b(i)eKTI/IBHaH
pedbopma TpeOyeT HE TOJBKO IOPUIMYECKUX MEP, HO U HMHCTUTYLHHOHAIM3ALUU
IIpaBOBOI'O IJIrOpain3ma, IIOBBINICHUA  IIPO3PAYHOCTH )51 HO,Z[OT‘{éTHOCTI/I,
YKPEIUICHUS. MECTHBIX MHCTHUTYTOB PaspelIcHHUs CIIOPOB; pa3BUTHUA KaJacTpa Kak
IMOJMTUKO-UHCTUTYONMOHAJIBHOI'O IIPOCKTA. be3 u3MeHeHus OanaHca BJIacTH U
CTUMYJIOB, 3eMeJbHbie pedopMbl OyAyT OCTaBaThCsl MPEUMYIIECCTBEHHO
ACKIIapaTHBHBIMMU.

3eMenbHOoe PETYJIMPOBAHHUC B PGCHy6JII/IK€ I'Bunes IpCaACTAaBJICTCA HC
CTOJIbKO YHCTO HOPUJAMYECKOW MPOOJIEeMOM, CKOJBKO TPOSBICHHUE TITyOOKUX
MPOTUBOPEUMIT MEXIy TOCyJapCTBOM, OOIIECTBOM U BiacThio. [loHMMaHue 3THX
MPOTUBOPEYHI SBIIIETCS HEOOXOAMMBIM YCIOBUEM IS JIFOOOM yCTOWYMBOM
pedopMBL.
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no 0,07. Haubosiee mepCrneKTUBHBIM PEIICHUEM SBIISIETCSI OCHAIICHHE XOJOBBIX
CHUCTEM HE3aBHCHUMBIMH MOTOP-PEAYKTOpaMH ¢ 3HEprod eKTHUBHBIM 3yOUaThIM
3alenjaeHueM, no3BossiomuM nossicuTh KII/] npuBona B ABa pasza 1o CpaBHEHUIO
C CEpUIHOM OJIOKMPOBAHHOM TPAHCMUCCHEW YEPBSIYHOTO THIIA.

B xozme moineBblx HccienoBaHui, mnpoBeAeHHBIX B AO  «O3epb»
MockoBckoi 0071aCTH, OIIEHUBAIUCH YHEPro3aTpaThl HA MEPEABUKEHUE JIEBITH- U
mectutenexednon JIM  «Ky6anp-JIK1», o000pymoBaHHOW CepuUiHON CcXeMou
KOMIIOHOBKH XOJOBOM CUCTEMBI. MI3MepeHne KpyTAIIUX MOMEHTOB Ha BBIXOJHBIX
BaJlaX OCYULIECTBJSUIOCH C TIIOMOLIBIO TEH30METPUUECKHX TOPCUOMETPOB IpHU
pa3NUYHBIX pPEXHMax IBMKEHHS (MOJIbEM, CIYCK, MPEOJOJEHUE KaHAB U KOJIEU
riryounoi 30 cM), Kak ¢ BOJIOM B MarucTpaliu, Tak U 6e3 Hee.

VY CTaHOBJIEHO, UYTO MaKCHUMallbHbIE KPYTAIIME MOMEHTHI BO3HHUKAIOT IpPH
npeoaoiiennu npensatctBuii U gocturarot 1700...2000 kr/cM, 94TO HE MpEBHINIACT
JONMYCTUMBIX HAIpSKEHUN I BBIXOJHBIX BayioB. CyMMapHbIi MOMEHT Ha
onopHoil Tenexke He npeBocxoauT 2900 kr/cm. Craructuyeckas oOpabOTKa
JMaHHBIX (Ha mpumMepe Tenexkku Ne9) mokaszana, 4TO pachpelelieHue KPYTSIIUX
MOMEHTOB TOJYHMHSIETCS HOPMAJIbHOMY 3aKOHY C KO3((QUIMEHTOM Bapualuu
0,2...0,4. Cpennue 3HaUYCHUS HArpy30K HaxoasaTcs B nuama3one 420...690 kr/cMm, a
npeBbiienne ypoBHs 1500 kr/cm Habmomaercs He Oosee yeM B 5% BpemMeHU
paboThl. BEIsIBIIEHO, UTO MpU ABMXKEHMM Ha CIYCK BO3HMKAOIIas BUOpaIus
TpyOONpOBOZIla M PBHIBKM HE MPUBOIAT K 3HAYUTEIBHOMY POCTY KPYTSIIETO
momeHTa (u3menenune 100...150 xr/cM), 4TO CBUIETEIHCTBYET O CHUKEHUU
Mapa3uTHBIX  HArpy30K, XapakTEepHbIX I  CEpUUHONW  OJIOKHPOBAHHOMU
TPAHCMUCCHHU.

[IpuMeHeHre xe He3aBUCHUMBIX MOTOP-PEIYKTOPOB C IHEProd((HheKTUBHBIM
3yOuaThIM 3alleTJICHMEM B XOJOBOHM cHucTeMe JI0XKJeBajdbHOU MamuHbl «KyOaHb-
JIK1» oOecrneuyuT TMNPOYHOCTH U  PabOTOCIOCOOHOCTh KOHCTPYKIIMUA TPHU
AKCIUTyaTauuu Ha ykioHax a0 0,07 u npu npeonosieHnu HepoBHOCTE. CpaBHEHUE
MOJYYEHHBIX PE3YJIbTATOB C TEOPETUUYECKUMH MOATBEPAKIAIOT BO3MOKHOCTD
CHIW)KEHMS JHEPreTMYEeCKMX 3aTpaT Ha INEPelBIKEHHE U paCHIMpEHHUS
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TEXHOJIOTHYECKUX BO3MOYKHOCTEH MalInHBI (HOJII/IB MaJIbIMH HOpMaMH,
MEJKOAUCIIEPCHOE YBJIaXHEHHE). [lanpHeillmue wuccienoBaHus LerecooOpa3Ho
HallpaBUTb HA OLCHKY AOJIOBCYHOCTHU 3H€pFO3(1)(1)€KTI/IBHLIX nepcaad B yCJIOBHUAX
IEPEMCHHOTO HarpyxxCcHus u OIITUMHU3AIIUIO AJITOPUTMOB YHpPaBJIICHUSA
DJIEKTPOIIPUBOIAMH.

Abstract. The improvement of wide-range sprinkler machines (DM) of the Kuban-
LK1 type is aimed at expanding their functionality and reducing energy
consumption when working on terrain with slopes up to 0.07. The most promising
solution is to equip the driving systems with independent gear motors with energy-
efficient gearing, which makes it possible to double the drive efficiency compared
to a standard worm-type interlocked transmission.

In the course of field research conducted at JSC Ozery in the Moscow
region, the energy consumption for the movement of nine- and six-bed DM Kuban-
LK1, equipped with a serial layout scheme for the chassis system, was estimated.
The measurement of torques on the output shafts was carried out using strain gauge
torsiometers in various driving modes (ascent, descent, overcoming ditches and
tracks with a depth of 30 cm), both with and without water in the main.

It is established that the maximum torques occur when overcoming obstacles
and reach 1700...2000 kg/cm, which does not exceed the permissible stresses for
the output shafts. The total torque on the support trolley does not exceed 2,900
kg/cm. Statistical data processing (using the example of trolley No. 9) showed that
the distribution of torques obeys a normal law with a coefficient of variation of
0.2...0.4. The average load values are in the range of 420..690 kg/cm, and
exceeding the level of 1500 kg/ cm is observed in no more than 5% of the
operating time. It was found that when driving downhill, the resulting vibration of
the pipeline and jerks do not lead to a significant increase in torque (a change of
100...150 kg/cm), which indicates a decrease in parasitic loads characteristic of a
serial blocked transmission.

The use of independent gear motors with energy-efficient gear engagement
in the running system of the Kuban-LK1 sprinkler machine will ensure the strength
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and operability of the structure when operating on slopes up to 0.07 and when
overcoming irregularities. A comparison of the obtained results with theoretical
ones confirms the possibility of reducing energy costs for movement and
expanding the technological capabilities of the machine (low-volume irrigation,
fine-dispersed humidification). It is advisable to focus further research on
evaluating the durability of energy-efficient transmissions under variable load
conditions and optimizing control algorithms for electric drives.

KiawueBble ciaoBa: noxiaeBaibHas MammHa «Kyb6ans-JIK1», sHeproemkuii
PCOAYKTOD, HE3aBUCUMBIN QJICKTPOIIPUBOA, KPYT}IHII/Iﬁ MOMCHT,
TEH30METPUPOBaHUE, SHEPTOI(H(PEKTUBHOCTH

Keywords: sprinkler machine "Kuban-LK1", energy-intensive gearbox,

independent electric drive, torque, strain gauge, energy efficiency

BBenenne. C 1epl0 COBEPLICHCTBOBAHUSA W PACIIMPEHUS BO3MOYKHOCTEU
NPUMEHEHUs1 [IMPOKO3aXxBAaTHOM  JokJaeBabHOM  MammHbl  «KyOans-JIK1»
(pucyHok 1) Ha pas3nuyHBIX, TO YKIOHY, Mwomamsx (mo 0,07), tpebyercs
MPOBEJICHUE JaTbHEUIIINX UCCIEIOBAHUM, HAMMPABJICHHBIX HA COBEPIIICHCTBOBAHUE
IPUBOJIOB OMOPHBIX Tenexek. Kak mnokazanu wuccinegoBaHus, HauOoliee
MEPCIEKTUBHBIM BAPUAHTOM CHUXKEHUS SHEPTETUUECKUX 3aTpaT Ha MEePEIBUKEHUE
XOJIOBBIX ~ CHUCTEM  JOXKJICBaJbHOW  MAaIIWHBI, SBJISETCS €€  OCHAIICHUE
HE3aBUCUMBIMH  PEAYKTOpaMU C  BBICOKOIIPOM3BOAUTEIBbHBIM  3yOUaThIM
3arerieHneM. KoMmoHOBKa XOJ0BBIX cucTeM Tenexkek M ykazaHHbIM criocoOoM
MO3BOJIUTH MTOBBICUTH KOA(DPUIIMEHT MOJIE3HOTO IEUCTBUS B 2 pa3a, a HOBBIC THIIbI
3yO4UaThIX 3areruieHnii o0jafatoT OONbIIe BapHATUBHOCTHIO MEpEAaTOUYHBIX
OTHOIIICHWM. YKa3aHHbIE TEXHUYECKUE PEIICHUS pacUIupsioT — JUamna3oH
NPUMEHEHUsT IIMPOKO3aXBaTHOW JoxAeBaidbHOW MamuHbl  «Ky6anbs-JIK1»,
HalpuMep MO3BOJISIIOT OCYIIECTBIATh IMOJUB C MajbIMU MOJMBHBIMA HOPMaMHU,
OCYILIECTBIISIIOT MEJIKOAUCIIEPCHOE YBIAXKHEHUE W JIPYrUe, NPU 3TOM yMEHbIas
DHEPTeTUYECKUE 3aTPaThl HA TIEPEABUKEHUE, MPUCYIINE CEPUHHON MonuduKkanum
JIM [2, 13, 14].
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1 — noxxneBallbHBIC HACAAKU, 2 — XOJ0Bas TEJIeKKa; 3 — IEHTPAIbHBIA BOJIOIIPOBO

Pucynok 1 — O0uuit Bua noxaeBanbHoi MamnHbl «Ky6anb-JIK»

Marepuanabsl u mMetoabl. Ha nacrosimee Bpems, Ha JIM «Ky6aub-JIK1»
UCIIONB3YETCsl  CAEAyrolas KOMIIOHOBKa TmpuBojaa. KpyTsammii MOMEHT, OT
AJIEKTPOJABUTATEIN C LEHTPAIBHBIM MOTOP-PEAYKTOpP, YE€pPEe3 BBIXOJAHBIC Ballbl,
[IEpEeNAacTCd Ha WHAWBUAYAJIbHBIE KOJIECHBIE PEAYKTOpPAa YEpPBAYHOIO THIIA,
MOCPEJICTBOM KApJAHHOW Tiepenadyd. TakoW THUIl TPAHCMUCCHM UMEET Pl
HEJIOCTaTKOB, HaWOOJIEE BBIPAKCHHBIMH SIBJISIIOTCS HaJU4HMe OJOKUPOBAHHOU
oOpaTHOM Mepenayd U Mapa3uTHBIX MOIIHOCTEH, YTO MPUBOAMUT YBEIUYCHHBIM

DHEPIreTUYECKUM 3aTpaT Ha nepeaBmkenue (pucyHok 2) [3, 9, 19].
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0
1 — MOTOp-peAyKTOp; 2 — BEICOKOCIIOWHBIE IINHBI 18,4-24
Pucynox 2 — O6uwmii Bug (a) u cxema (0) cepuiiHoi camoxoaHou tenexku IM

«Ky6anb-JIK1»

JIOTIOJIHUTENIBHO, 32 CYET MPUMEHEHHUsI MMPUBOJIOB € YP(HEKTOM OJIOKHUPOBKH,

B OIIPCACIICHHBIX YCJIIOBUAX OJSKCINTyaTallMW, BO3HUKACT MUPKYJIAIHA MOIIHOCTH.
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DTO TPOUCXOAUT 3a CUET HEPABHOMEPHBIX OKPYKHBIX CKOPOCTEH BpalleHHUs
BBIXOJ/IHBIX BAJIOB KOJISCHBIX PEIyKTOPOB, YTO CHMXKAeT KOA(D(UIIMEHT TOJIE3HOTO
JeHCTBUS PabOTHl MAIIMHBI, a TAaKXKE yBEIWYMBACT M3HOC MTHEBMATHUYECKUX IIIHH.
CtouT OTMETUTh, YTO WCHOJB30BaHWEe AU EepeHIINaTLHOTO TPUBOAA JAcT
BO3MOXKHOCTh HCITOJIb30BaHHS OOpaTHOTO XOja, OJIHAKO IPUBHOCHT JPYTHE
OoTpHUIaTeNIbHbIC KadecTBa. Tak, €Clii OJHO KOJIECO HaXOMUTCS B XYIIINX CIIETTHBIX
YCIIOBHSIX, TO BTOpOE KoJjieco, n3-3a nuddepenmmansaoro sddexra, Takke Oymer
UMETh TOHIKEHHBIC CIICTHBIE XapaKTePUCTHKH, OJHAKO IPH HCIOJIb30BaHUU
OJIOKUPOBAHHBIX  YEPBSYHBIX  PEIYKTOPOB,  IOCTYINATEIbHBIE  CKOPOCTH
BBIPABHHUBAIOTCS TOJBKO NMPHU OYKCOBAaHHWH HMJIU CKOJIBKEHHUW OJIHOTO U3 KoJjec [6,
16, 20].

Kak mokasaaum MOHWCKOBBIC HCCJICIOBAHUS, HAWIYYIINE TATOBO-CICITHBIC
nokasarenn paboTel TPUBOAOB Tenekek JIM MoryT OBITh IOJYYEHBI IpU
OCHAIIIEHUHM KaXJOTo Kojeca MAaIIMHbBl HE3aBUCUMBIM MOTOP-PEAYKTOPOM C

BBICOKO?((DeKTHBHBIM 3yOUaThIM 3arericHueM (pucyHok 3) [5, 11, 15].

Pucynok 3 — Tenexka JIM «Ky6anb-JIK1» ¢ 3Heprocoeperarommum He3aBUCUMbIM

AIIEKTPOIIPHUBOIOM
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B Hacrosimiee Bpemsi OTEYECTBEHHAs MPOMBIIUIEHHOCTh OCBaMBaeT
MPOU3BOJCTBO HOBOTO BHJA 3yO4aThIX TMepefad, TMOJyYHBIINX Ha3BaHUE
BOJIHOBBIX. OTIMUUTETHFHON OCOOEHHOCTHIO MOCIEIHUX SABISIETCS UCIOJIb30BAHUE
THOKUX 3y04aThIX KOJIEC, 32 CUET Yero mepenadu mpuoOpeTaroT HOBbIC CBOMCTBA U
BO3MOXKHOCTH. BO3MOXKHOCTH TOJTydeHHsI OOJIbIIEro KHHeMaTH4eckoro 3¢ddekra,
MajblX TabapuTOB, palMOHAIBHOW KOMIIOHOBKH, OCYIIECTBICHUE TIeperaydu
JBIDKEHUS CKBO3b HEMPOHUIIAEMBIC CTEHKH W PSAI IPYTHUX CBOMCTB BOJHOBBIX
nepeaay Mmo3BOJSIOT 00ECHeUnTh MUPOKOE UX BHEJIPEHUE HAa MPUBOJAX OMOPHBIX
TEJICKEK JOXKJIEBAJIBHBIX MAIIMH C JJIEKTPONPUBOAOM. AHaiIU3 pabOThI
PENYKTOPOB C BOJHOBBIM 3allelUICHHEM IIOKa3all, YTO OHH OO0JalaloT psAaoM
MPEUMYIIECTB: OOJbIIIOE NepenaTtoyHoe oTHomeHue — 10 300 B oJIHOM CTyNeHU;
n0 40% 3yObeB HaxoAsATCd B OJHOBPEMEHHOM  3allCTUICHUH; BBICOKAs
kuHemaTuueckass TouHocTh; K.UII.JI. BOMHOBBIX mepenay MpH  OJMHAKOBBIX
NepeaTOYHBIX OTHOIICHHUAX MMeeT Bbicokue 3Hauenus (n=0.8...0.91) [4, 7, 13].
KunemaTndeckas cxeMa HE3aBHCHMOTO TIPHBO/Ia OTIOPHON TEJICKKH TIPEICTaBIICHA

Ha pUCYHKe 4.
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1 — 71eBoe MHEBMATUYECKOE KOJIECO; 2 — BOJIHOBBIE MOTOP-PEAYKTOPHI; 3 — IMPaBoe
IMHEBMATUYECKOE KOJIECO; 4 — TOPCUOMETPHI; 5 — pama
Pucynok 4 — Kunemarndeckasi cxeMa ONOPHOMW TEJICXKKH JT0KIECBATBHON MAIIIMHBI

«Ky6anp-JIK1»

192



International agricultural journal 3/2026

PesyabTatrbl. MccnegoBanust  mHoroomopHot JIM  «Ky6aub-JIK1»
npoBoguinck B AO «O3zepb» KosnoMeHckoro paiioHa MOCKOBCKON 00J1acTu.
[TpousBoamiicsa nonuB kaprodens. ArpoQoH — mose, 3acakeHHOe KapTodeneM.
[lenp mONEBBIX HCCIENOBAaHUI — ompezeneHue (PakTHUECKUX HHepro3aTpaT Ha
MEPEIBUKCHUE  TEJECKEK JOKIACBAJIBHOM MAIIMHBI C CEPUMHOM CXEMOW
KOMIIOHOBKH XOJIOBOU CHCTEMBI.

JUiss u3MepeHHsi KpyTSALIEro MOMEHTa Ha Bajie 3JEKTPONpUBOJa ObLI
WCITIOJIb30BaH CHEIUANbHBIA U3MEPUTENBHBIN Mpubop — Topcuometp. TopcuomeTp
(YHKIIMOHAJIBHO COCTOMT M3 JaT4yMKa KPYTALIEr0O MOMEHTa U 3IIEKTPOHHOI'O
YCWIMTENBLHOTO 0JI0Ka. B 1atunke TopcroMeTpa MCHOJIb30BaH TEH30METPUUYECKUN
croco0 M3MepeHHs KPYyTAILIEro MOMEHTa ¢ OECKOHTAKTHOH Ieperadyeil curuana ot
TEH30PE3UCTOPOB C TOMOLIBIO Bpalllalolierocs Tpancgopmaropa. MsmepuTenbHbIN
BAJMK JaT4yMKa C IMOMOILIBIO (IAHLIEBBIX COEAUHEHMH BKJIIOYAETCSA B COCTaB
CWJIOBOM Iepefadyd KpyTALIEro MOMEHTa ucciaeayeMod — Tenexku. Ha
U3MEPUTEIILHOM BaJIUKE HAKIJIEEHbl 4 TEH30pE3HCTOpa, KOTOPBIE 3IEKTPUUYECKU
BKJIFOYUEHBI B MOCTOBYIO M3MEPUTENBHYIO cXeMmy. JluaroHanm JaT4MKOB
NOJAKIIOYEHbl K TOJBHXKHBIM OOMOTKaM Bpamiarouierocs TpaHcdopmaropa.
HenoasuxHbie 0OMOTKM TpaHchopmaTopa dYepe3 pa3zbeM, 3aKpelIeHHbId Ha
KOpITyCce JaTYhKa, MOJKIIOYCHBI K 3JEKTPOHHOMY OJIOKy Topcuomerpa [1, 8, 17,
18].

BBIXOHBIE BaJIbl YEPBAUYHBIX PEAYKTOPOB C YCTAHOBJIEHHBIMM Ha HUX
TEH30PE3UCTOPaMH MPEABAPUTEIBLHO TAPUPOBAIUCH B JAOOPATOPHBIX YCIOBUSX B

nuanasone M Kp +1400 xrc/cm.

B moneBbIX yCIOBHSX MCIHBITAHUS BBIXOJIHBIX BaJOB KOJIECHBIX PEAYKTOPOB
MPOU3BOAWIINCH B JBa 3Tama. Ha mepBom 3rame HMCCIeIOBaHUM J0XKICBAIBHOU
MaiuHbl «Ky6anb-JIK1» ¢ mecTpio ONmopHbIMU TEIEKKAMHU, KPYTSIIUNA MOMEHT B
BBIXOJHBIX BaJIAX KOJIECHBIX PEAYKTOPOB PETUCTPUPOBAICA MPU CIHELYIOLINX
peKUMax JBUXKCHUS:

— IIBUJKEHHE BBEPX IO CKIIOHY € nokasatenem noabema 0,07;

— JIBUKEHHE BHU3 MO CKJIOHY, ¢ yKJIoHOM 0,07;
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HcnpiTanus npoBOAMIMCH ¢ BOAOW U 0e3 B TVIaBHOM Maructpanu. Bo Bcex
pEKUMax MCIBITAHUS TPOBOAUIMCH B S5-KpaTHOW MOBTOPHOCTH. B pesynbprare
MPOBEJICHUSI, OBUIM TOJYYEHBI OCIIUJUIONPAMMBI KPYTSIIAX MOMEHTOB KOJIECHBIX
MOTOP-PEAYKTOPOB. AHAW3 TMOJYYEHHBIX JAHHBIX, [IOKAa3aJl, 4YTO 3HAYEHHUE

KpPYTSIIET0 MOMEHTa Ha Ka)XJOM Bajie peAyKTopa HauuHaeTcs M Kp =0 no ocu

OpAMHAT TPHU 3TOM, 3HAK KPYTAIIETO MOMEHTA U3MEHSETCSI Ha MPOTHBOIOJIOKHBIH
IpH W3MCHCHHM HAIIPABJIICHUS JBUKCHHS TENCXKKU. [IpM TEXHOIOTHUECKHUX
OCTaHOBKaX, BO BpeMs JBIKCHHS TENekKKH (KpoMe TMIOCIeTHEH) BHUIHO
IpeKpalieHue OTMETKA 00OpPOTOB C KapJaHHBIX BalioB. B Tabmmie 1 mpuBemaeHbI
MaKCHMajbHBIC  3HAYCHHS  KPYTAINIMX  MOMCHTOB  IPH  HCIBITAHUU
IICCTUTEICKEIHON JIOK/ICBAIbHOW MAIMHBI, a Ha pPUCYHKE 5 — Tpaduk
3aBHCHMOCTH KPYTSIIUX MOMEHT JICBOTO M MPABOTO BBIXOJHBIX BaJOB KOJIECHBIX
PEIYKTOPOB IO JUIMHE JO0XICBAJLHOW MAIIMHBI MPH JIBMKCHUH Ha CKiIoHe. [Ipu
aHaJIM3€ TIOJYYCHHBIX JIaHHBIX TapHpPOBKA KPYTSIIET0O MOMEHTa s 3ammceit
cocraBisuia Ha 10 mm — 760 kr/cm [10, 12].

Tabmua 1

IToxa3aTenn KPpYTHAIIECro MOMEHTA HA BBIXOAHBIX BaJIaX KOJE€CHBIX

PEAYKTOPOB
Ne e M, JieBbIA e M, JieBbIA
Peabed yuyacrka NnpaBblid ' NPaBbIl
TeJIeKKH "
be3 Boabl C Boaoii
Posnoe mone 780 600 400 390
9 IMonbem 1150 670 540 430
C xa"HaBaMM 1400 50
Crryck 940 430 560 520
PoBHoe mmone 300 300 450 300
5 C xaHaBaMu 1700 780 930 780
[MoabeMm 1050 950 620 620
Cyck 780 620 310 470
PoBnoe moste 800 780 320 520
6 IMonbem 1250 780 640 780
Crryck 500 570 300 500

CornacHO TpHMBENEHHBIM B TaOJMIE JaHHBIM, MaKCUMAaJbHBIA KpYyTAIIUN
MOMEHT 3a(UKCUPOBAH MpPHU MPOXoJe TelaeKku NeS uepe3 KaHaBy, OH COCTaBUII

1700 xr/cwm.
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CnenyeT OTMCTUTBL, YTO IIpW [ABHMIXCHHMH TCJICKKHM C YKIOHA HWHOI'AA

HAOJTFOAIOTCS PHIBKU TEICKKUA U OJHOBPEMEHHO C 3TUM BHOpaIus TpyOOIpoBoIa.

KPYTHHII/Iﬁ MOMCHT IIPpH 3TOM Ha BBIXOAHBIX BajlaX KOJICCHBIX MOTOP-PCAYKTOPOB

He npesbiman M, ... =150 kr/cm.

e S b LSRR
Ay SRS NIV ('Y

o

R S

B =500
Bl <480
Bl <430
<380
] <330
Bl <280
Bl <230

Pucynok 5 — I'paduk 3aBUCUMOCTH KPYTALIMX MOMEHT JIEBOTO U MIPABOTO
BBIXOJIHBIX BAJIOB KOJIECHBIX PEIYKTOPOB IO JJIMHE JOKIE€BATLHON MAIIMHbBI IPU
JBVKCHUU Ha CKJIIOHE
Bropon

dTall MCOBITAHUU JOKIAEBAJILHON  MAIIUHEI

«Ky6anp-JIK1»
MIPOBOAMWIICS HA POBHOM y4YacCTKe IMOJIsl, TEICKKU JIBUTAIUCH MO KoJjee TiryouHoi 30

CM C HC3HAYUTCIIbHBIMH IIOABCMaMH H er'IY6J'IeHI/I$IMI/I. B X0ae I/ICCJ'ICI[OBaHI/Iﬁ

ONpelesUINCh KpyTsamue MOMEHTHI Tenexkek No2, Ne§, Ne9 B pexuMme neperosna c
BOJIOMN.
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TensomeTpupoBaHue NPOU3BOAWIOCH Ha pabOTaOIIEH JEBATUTEIEKEUHOM
JOKIECBAJbHOM MAIlIMHE C YYE€TOM ITyCKOBBIX MOMEHTOB U IPEIBAPUTEIIHHO
Harpy>KCHHOTO COCTOSIHMSL BajOB IIpM IIyCKaXx M OCTaHOBKax. B pesynbrare
NPOBENCHUSI HCIBITAHUN TIOJYYEHbl OCHHJIOTPAMMBI, pe3yibTaThl 00pPaOOTKH
KOTOpBIX TpuBeneHbl B Tabmuue 2. Ha pucynke 6 mnpexacraBieH Trpaduk
3aBUCUMOCTH KPYTSIIMX MOMEHT JIEBOTO M IIPABOT0O BBIXOJHBIX BaJOB KOJECHBIX
PEAYKTOPOB IO JUIMHE JOXKIACBAJIBHOW MAIIMHBI IIPH JBWKEHWH HAa POBHOM
y4YacTKe.

Tabmuma 2
MakcuMaibHbIE MOMEHTBI JJIs1 KAKA0I'0 BBIXOJHOI'0 BAJ1a HCIBITYeMbIX

TCICKCK I CYMMAPHbLIX MAKCUMAJbHbBIX MOMECHTOB

x Moo | Mao | Mao | Mao | XM.. onopuoi
? TeseiH npaBbIid JIeBbIH JIeBbIH npaBbIid TeJICHKKHU

BrEpen 1600 600 1400 800 1400+1000 = 2400
Ha3an 2000 900 1050 1050 2000+ 900 = 2900

BrEpen 850 50 650 150 600+500=1100
Hazan 1000 300 650 400 1000+ 300 =1300

TOBTOP 1100 300 800 400 1100+ 300 =1400

BIIEPE]T

TOBTOP 1000 200 800 400 1000+ 200 =1200
Hazazqg

BIIEper] 950 720 900 800 950+ 720=1670
Hazan 650 350 450 550 600+400=1000

TOBTOP 1000 800 950 800 10004800 =1800

BIIEpE]T

B Tabnuie mpuBeneHbl BEIMYMHBI MOMEHTOB, BO3HUKAIOIIMX B MPABOM U
JIEBOM BBIXOJIHBIX BaJlaX KOJIECHBIX PEIYKTOPOB OIMOPHOUM Tenexku. CoriacHo
JTAHHBIM TaOJUIIbI, MAKCUMAJIbHBIA KPYTALIMA MOMEHT 3apUKCHUpOBAH B MPaBOM
Bae Tenexkku No2 u pasen 2000 kr/cm. B neBoM Banme 3TOH TeNEXKHU

M ;0. =1400 kr/cm. CymMMapHblli MOMEHT Ha OIOPHOM TENEXKKE IPU ITUX

ucnbiTaHusIx He mpesbiman 2900 kr/cm. W3 tabnuiisl BUgHO, 4TO M

maxc. Ha Ballax

tenexxkku Ne8 m Ne9 He mnpesbrmaer 1000...1100 xr/cm, a MakCUMaJbHBIN
KPYTSIIMI MOMEHT Ha BBIXOJHOM Bajie peAyKTopa 3a)UKCUpOBaH Ha Tenexke No§

— 1400 kr/cm, Ha Tenexke Ne9 — 1800 kr/cMm.
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Pucynox 6 — I'paduix 3aBUCUMOCTH KPYTSALIMX MOMEHT JIEBOTO U IPABOTO
BBIXO/IHBIX BAJIOB KOJIECHBIX PEAYKTOPOB I10 JUIMHE JA0KICBAIBHON MAIUHBI [IPU

JABUXCHHUHU HAa POBHOM YYaCTKC

st ycTaHOBIIEHHS 3aKOHOB (OPMHPOBAHUSA TIEPEMEHHBIX Harpys3oK,
JEUCTBYIOIIMX Ha BBIXOJHBIE Ballbl KOJECHBIX PEAYKTOPOB IOXKIEBAIBHOM

mammnbl  «Ky6anp-JIK1» mpu ee ABWKEHHH C Pa3IMYHBIMU CKOPOCTSIMH (B

pa3IMYHBIX  PEKMMAax) 1O  HEPOBHOCTAM  TMOJs, HEOOXOAMMO  HAaWTH

MaTeMaTUYECKOE OIMMCAHHE CBs3eH MCXKAY XapaKTCPHUCTUKAMH TICPCMCHHBIX

BO3JCHCTBUI HA KoOJieCa MAallMHbl M XapaKTEPUCTUKOW CUJI, BOSHUKAIONIUX IPU

3TOM B BBIXOJHBIX BaJlax KOJIECHBIX PEAYKTOPOB. OCHOBHOI XapaKTEpUCTHUKON

MOBEPXHOCTU TOJISA, SBIAETCS MPOPUIL KOJEH, MO KOTOPOM IBMXKETCS Kaxaas

TEJeXKa JOKIeBalbHOM MamuHbl. [Iporecc HarpyXeHus BajOB SABISETCA

CIIy4allHBIM W TIPU JBWKCHUHU TEJIECKKH MO TIOJI0, 3amUCh (DYHKIMHM «HArpy3Ka-
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BpeMsi», Ha OTPE3KE MyTH OTPAHUYCHHOUN MPOTSHKEHHOCTH MOYKET HE MOBTOPSITCA.
OpHako Kaxzjasi 3alUCh JOCTATOUHOW MPOTSKEHHOCTU MOXET OBITh OIlEHEHA MpH
oMOIIM GYHKIIMHU pacpeIe/ICHHS.

W3 aHanm3a TONYYEHHBIX 110 pe3yibTaTaM CTaTHCTHYECKOW 0O0paboTKH
JAHHBIX CJEAYET, YTO BBIXOJHOW BajJ JIEBOTO KOJIECAa MCHBITHIBA HECKOJIBKO
OO0JIbIIIME HATPY3KH M0 CPABHEHHUIO C BaJIOM MPABOro Kojieca Kak Ha MepeHEeM, TakK
U Ha 3ajHeM xoAy. [Ipu 3ToM Ha mepenHeM X0y YPOBEHb HAarpy30K B CPEHEM U
110 MaKCUMAaJIbHBIM 3Ha4YeHUSAM okazaiics B 1,2...1,5 paza OoJibliie, yeM Ha 3aHEM.
BenuuuHb! KpyTSIMX MOMEHTOB Ha Ka)kJ0M M3 BayioB He npeBbImmaoT 1000 kr/cwm,
CpeaHHEe  3HaueHusl HaxoasaTcas B auamaso”He  420...690 kr/cm, a
cpendekBaapatuuable — 110...180 kr/cm. Ilpu 3TOM BO3MOXXHBIE 3HAYCHUS

KPYTSIIET0 MOMEHTa TPYNIUPYIOTCS OKOJIO CpeiaHed BenuuuHbl M cp. B
JIOCTAaTOYHO OTNPEJICICHHOM U OIpaHUYEHHOM Juarnazone M cp. =1200...300 kr/cm

C MPUMEPHO OJMHAKOBON BeposTHOCTHIO mosiBieHus P =10..20% B npunsTOM

J

untepBaie 100 kr/cMm. OTKIIOHEHUSI B CTOPOHY OOJIBIIMX 3HAYEHUH MOMEHTOB OT
BEpXHEW IPaHULIbl YKa3aHHOTO MHTEPBAJIA 3aHUMAIOT 110 BpeMeHH 1...5%.

[IpuBeneHHBIN aHAMM3 Kacalicss YPOBHEM HArpy30K Ui KaxKIOro Wu3
BBIXO/IHBIX BaJlOB KOJIECHBIX PEIYKTOPOB B OTAEIBHOCTH. AHAJIN3 CyMMapHOIO
KPYTAIIEr0 MOMEHTa Ha OINOPHOM TeleXKe B JaHHOW paboTe HE MPOBOIUIICS.
OpHako y4yuThIBasi ClIa0yr0 KOPPETSIUI0 CHUHXPOHHBIX 3HAYEHW MOMEHTOB Ha
BaJlax M C YYETOM IIPUBEICHHBIX pE3YJbTATOB IO KaXJAOMY Baly, MOXHO
moJiaraTh, 4YTO MOMEHT B OCHOBHOM u3Mepsercs B mpeaenax 1000+500 kr/cm ¢
PABHOBEPOSTHBIMU 3HAUCHUSIMH B 3TOM JIMana3oHe, a mpeBblieHue ypoHs 1500
KI/CM HMMEET MECTO B TeueHUH He Oosiee yeM 5% oOimiero BpemMeHU padoThI,
MPUYEM MAKCUMAJIbHBIE BEJTMYMHBI TIOJIHOTO 3HAYEHHUSI MOMEHTA BO BCSKOM CIIy4ae
He npeBocxoasaT 2000 kr/cM.

Oocyxnenue. IlpoBenennsie B AO «O3epbl» TMOJEBBIE MCIBITAHUSA
noxneBanbHor  MammHbl  «KyOanb-JIK1», ocHameHHOW cepuiiHONW cXemoi

KOMIIOHOBKH XO)IOBOI>’I CHCTEMBI I[M, IMO3BOJIMJIM IIOJIYYUTb KOJIMYCCTBCHHLIC
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XapAaKTEPUCTUKHU KPYTAIIMX MOMEHTOB, BO3HHMKAIOIIMX B BBIXOJHBIX Bajax IpHU
pasTUYHBIX pexkuMax ABWKeHHUS. [lomydeHHBIE SKCIEpUMEHTAIbHBIC JTaHHBIC
MOJITBEPKAAIOT TEOPETUUECKUE TMPEANOCHUIKA O CYIIECTBEHHOM TOBBIIICHUU
3¢ (HEKTUBHOCTH XOIOBOM CHCTEMBI TIPH OTKa3e OT OJOKMPOBAHHON TPAHCMUCCHUU C
YEPBIYHBIMU PEAYKTOPAMH B TI0JIb3y HE3aBUCUMOTO MPUBO/IA KAKIOTO KOJeca.

AHanu3 TEOpeTHMYECKUX JaHHBIX I[OKa3all, YTO BHEIPEHUE BOJIHOBBIX
PEAYKTOPOB TO3BOJUT OOCCTEUNTh YCTOWYMBOE JBIDKEHHUE MAIIMHBI KaK Ha
POBHBIX y4YacTKaX, TaKk M Ha CKJIOHaX ¢ ykiaoHoM g0 0,07, a Ttakxe mnpu
MPEOJ0JICHUU HEpOBHOCTEN (KaHaB, kojew niyounout 30 cm). MakcumalibHbIE
3aMKCUPOBAHHBIE KPYTsIIe MOMEHTh Ha cepuiiHoi cxeme (1700...2000 kr/cm)
BO3HHMKAIOT B MOMEHT IPEOJOJICHUS MPEenaTcTBUil (Tenexka Ne5 mpu mpoxone
yepe3 poB, Tenekka Ne2 mpu JBYXKCHUW Hazad). DTU 3HAUCHUSI HE MPEBBIIIAIOT
JIOTYCKAeMbIX HaNpsHKEHUN ISl BBIXOJHBIX BAJIOB, UTO CBUACTEIILCTBYET O 3amace
MPOYHOCTH, OJHAKO HE TapaHTHPYET BO3MOXKHOCTH K JKCIUIyaTallMd B CIJIOMXHBIX
arpOTEXHUYECKHUX YCIIOBHSIX.

Oco0oro BHUMaHHUS 3aCiIy’)KMBaeT TOT (PakT, 4TO MPU JABUKEHUU HA CIIYCK
HaOIIOJIAMMCh ~ KPaTKOBPEMEHHBIE  PBIBKM W HU3KOYACTOTHAs  BHOpaIus
TPyOOTIPOBO/Ia, OMHAKO, ATH SBJICHHUS HE NPHUBOAWIM K 3HAYUTECIBHOMY POCTY
KpyTdaiero MomeHTa (u3MeHenue cocrtaBwio jumb 100...150 xr/cm). 3t0
KOCBEHHO VyKa3blBaeT Ha CHIIKCHUE TMApPa3UTHBIX HArpy30K H ITUPKYISITUN
MOIIHOCTH, XapaKTEPHBIX JIJIsl YEPBAYHBIX PEAYKTOPOB C OIIOKUPOBKOM.

Craructuyeckas o0paboTka gaHHBIX (Ha mpumepe Tenexku Ne9) mokaszana,
YTO pacrpeneiieHue KPyTAIMIUX MOMEHTOB MOAYHHSICTCS HOPMAJbHOMY 3aKOHY C
koddurmentom Bapuanuu 0,2...0,4. DTO CBUACTEIBCTBYET O CTaOMIBHOCTU
npoliiecca Harpy»KeHusl U T03BOJISIET IMMPOTHO3UPOBATh pecypc pabdoThl PEeayKTOPOB
B IIUPOKOM JMarna3oHe ycioBui. CpemHue 3HAYEHUS KPYTAIIETO MOMEHTa
(420...690 kr/cM) 3HAUUTENHFHO HUKE MAKCHMAJIBHBIX MUKOBBIX, YTO XapaKTEPHO
JUTS KBa3WCTATUYCCKOTO PEKMMa HarpykeHus. JIWIb B CIUHUYHBIX CIydasx

(1...5% BpemMeHH) HAOIIOMAIOTCS 3HAKOIICPEMEHHBIC HAIPSHKEHUS, BOSHUKAIOIITUE
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IIPU PE30HAHCHBIX SABICHUSAX WM IPOXOAE KPYNHBIX HEPOBHOCTEH, OIHAKO HX
aMILIMTY/1a OCTAETCS B JOMYCTUMBIX MpeEeax.

CpaBHEHHE TIOJYYEHHBIX JaHHBIX UCIIOJIB30BaHHUS CEPUMHOW CXEMBI
KOMITIOHOBKH C TEOPETUYECKHU OXKUJAEMBbIMU MTOKA3ATEIIMU UCIIOJIb30BAHUS CXEMBI
C HE3aBUCUMBIM MoOTOp-peaykTopamu (moBbimenue KIIJ[ B 2 pasza, cHuxeHue
HHEPro3arpar) IMO3BOJISET CJejarb BBIBOJ O TMPAKTHYECKOW pPeain3yeMOCTH
3asBJICHHBIX MPEUMYIIECTB. TeéM HE MeHee, B XOAE€ HWCIBITAHUMN BBISBICHBI 30HBI,
TpeOytolme TONOJHUTEIBLHOTO U3yUeHHs. B 4acTHOCTH, HE TIOJTHOCTBIO PACKPHIT
XapakTep  BIMSHHMS ~ BHOpanmuil ~ MaructpajibHoro  TpyOompoBoja  Ha
JIOJITOBPEMEHHYIO0 CTOMKOCTh TEpefad MpHU UIATEIBHOM JKCIUTyaTaluu. Takke
TpeOyeT YTOYHEHHUS KOPPEISIUsS MEXKIy CyMMapHbIM MOMEHTOM Ha OIOPHOU
TEJIC)KKE W JTUHAMUKOW JBH)KCHUS MAIIWHBI MPU OJHOBPEMEHHOM MPEOIOJIEHUN
HECKOJIbKMMU TEJIE)KKAMHU Pa3HOPOIAHBIX HEPOBHOCTEM.

JlanpHeimme wuccaenoBaHus JOJKHBI OBITh HaIpaBiICHbl Ha pPa3pabOTKy
METOAMKHN pacueTa JOJTOBEYHOCTH PEAYKTOPOB MNPHU IEPEMEHHBIX Harpys3Kkax,
XapAaKTEPHBIX JI1 MOJIMBHOTO IMEPUOMA, a TAKKE Ha ONTHUMU3ALUIO aJITOPUTMOB
VIOPaBICHUS  HE3aBUCUMBIMU  JJICKTPONPUBOJAMHU IS MUHUMU3AITU
JMHAMUYECKUX HArpy30K B MEPEXOIHBIX pexumax (MycK, peBepc, ABUKEHUE IO
HepoBHOCTSM). [lomydeHHBIE pe3ylbTaThl MOATBEPKAAIOT IEIECO00Pa3HOCTh
3aMEHbl TPAJAUIMOHHBIX YEPBAYHBIX KOJECHBIX PEIYKTOPOB Ha HE3aBUCHUMbBIE
MOTOp-peayKTopa ¢ dHeproddPeKTUBHOM 3y0UaToil rmepeaadyeii B COCTaBe XOJ0BbIX
CUCTEM IIMPOKO3aXBATHBIX JOKJECBAIBHBIX MAIlMH, YTO IO3BOJISIET PACIIMPUTH
(GyHKIMOHAIBHBIE BO3MOXKHOCTH arperara (MEJIKOJUCIIEPCHOE OPOIICHUE, TMOJIMB
MaJIbIMA HOPMaMH ) U CHU3UTh SHEPIeTUUECKHUE 3aTpaThl HA MEPEIBUKECHUE.

BbiBOABI. DKCHEPUMEHTAIBHOE MCCIEIOBAHUE KPYTAIIET0O MOMEHTA
BBIXOJIHBIX BaJlaX YEPBAYHBIX PEAYKTOPOB HOXkAeBadbHOW MammHbl «KyOaHb-
JIK1», npoBenenHoe Ha ckjoHax o 0,07 u npu mpoxojie uepe3 poB, MOKa3ajo
JIOMYCTUMOCTh BO3HMKAIOIIUX MPU 3TOM HArpy30K C TOUYKHU 3PEHUS IPOUYHOCTH.

AHallM3 TOJIYYEHHBIX [aHHBIX O KpYyTAIEM MOMEHTE Ha Bajax IMpHU
WCIIBITAHUSIX TTOKa3ajl, YTO MaKCUMAJIbHBIA KPYTAIIUA MOMEHT 3a()UKCUPOBAH MpHU
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npoxone Tenexxku Ne5 depe3 poB u paBeH 1700 kr/cm. B stom ke ciyuae

3apuKCUpoBaH HAWOOJBIIMKA CyMMapHbIi MOMEHT Ha OINOPHOM TeNexKe

> Maxe.(M np. +M ;,5)=2500 kr/cwm.

Cnenyer OTMETHTh, YTO MNpPU JBHKEHHHM MAIIMHbl BHH3 110 CKJIOHY
HAOJI0JaNCh KPAaTKOBPEMEHHBIE PBHIBKH OIMOPHBIX TENEKEK M HU3KOYACTOTHAs
BUOpalMsg  MarucTpajJpHOrO  TPyOOIpOBOJAa  MAUIMHBL. JTOMY  SIBJICHUIO
COIYTCTBOBAJIO HE3HAUYMTEIIbHOE M3MEHEHHE KPYTAILIEr0 MOMEHTA B BBIXOJHBIX
Basax (ot 100 mo 150 xr/cm).

Pe3ynpTaThl HCIIBITAHUN 10K AEBAIIBHON MAIIMHBI ITOKA3aJIM, YTO U3MEHEHHE
HalpsDKEHUH  OT  KPYTALIEro MOMEHTa B BajJlaX B OCHOBHOM  HMMEIOT
KBa3UCTAaTUYECKUM XapakTep, W JMIIb B OTACJIBHBIX CIIy4asX OJHOBPEMEHHO C
TUMU HAIPSKEHUSIMU BO3HUKAIOT 3HAKOIIEPEMEHHBIE HAIIPSKEHUSI OT KPYUEHHUS C
YaCTOTOM BpAIEHHS BBIXOJHOIO Bajld, BO3HUKAIOIIMU IIPU OTOM KPYTAILIHAN
MOMEHT u3MeHsiercs B npenenax +200 Kr/cM, YTO COOTBETCTBYET HaIpPsLKEHUAM
=90 kr/cM’. MaKkcuMaibHOE 3HAYCHHE KPYTAIIEr0 MOMEHTA Ha OJHOM Baje He
npeBbimano 2000 kr/cm. VYKa3zaHHBI MaKCHMalbHBII MOMEHT BBI3BIBAECT B

2
BBIXOJHOM BaJIe HAIPSDKEHHE OT KpydeHus Ty - =90 kr/cm”,

OTU HaNpsOKeHUs] HE TPEBBIMIAIOT JOMYCKaeMBbIX T,?g.”-:1450 Kr/cM’.

Y CTaHOBICHO, YTO TPH MPOBEACHHBIX HMCIBITAHUSIX MOMEHT Ha BBIXOJHOM Baje
peayKTopa Ha Bcex pexumax He npeBocxonui 2900 kr/cum.

[IpoBenena BeIOOpOUHAsI cTaTUCTUYECKass 0OpabOTKa JTaHHBIX PE3YJIbTaTOB
UCIIBITAHUM JIBYX BBIXOJIHBIX BaJIOB YEPBSIUHBIX PEAYKTOPOB Tenexku Ne9, rme
CpeIHUIN KPYTALIMA MOMEHT Ha BBIXOJIHOM Bayie penykropa coctaui 500...1000
KI/CM. YCTaHOBJICH HOPMaJIbHBIA 3aKOH paclpeefieHus] BEIUYUH KPYTAIIUX
MOMEHTOB Ha BBIXOJHOM BaJie penykropa ¢ kodddurmentom Bapuarmu 0,2...0,4.
[lonyueHHble  pe3yabTaThl  MOATBEPXKIAIOT  II€JIECOOOPA3HOCTh  3aMEHBI
TPAAWIIMOHHBIX YEPBSIYHBIX KOJCECHBIX PEAYKTOPOB HA HE3aBHUCHMBIE MOTOP-

penykropa ¢ s3HeprodhHEeKTHBHOM 3y0UuaToi rmepeaadeii B COCTaBe XOJA0BBIX CHCTEM
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HIMPOKO3aXBaTHBIX  JOXKACBAJIbHBIX  MAlllMH, YTO TMO3BOJSET  PACIIUPUTH
(yHKIMOHAIBHBIE BO3MOKHOCTH arperara.
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2026 r.), a TaKKe Ha aHaIM3€ MPAKTUKA NPABONPUMEHEHMs, BKIKOYAs
opunpanbHbli  oTBeT JlemaprameHTa 1UM@POBHU3AUM U  TEXHOJIOTHYECKOTO
pasButusg MuHcensxo3a Poccum ot 28.05.2026 r. IlpumeneHsl ¢opmanbHO-
IOPUJIMYECKUN, CUCTEMHO-CTPYKTYPHBIM U TEJICOJOTUUECKUA METO bl TOJIKOBAHUSI,
a TAK)Ke PJIEMEHThI SKOHOMHYECKOTO aHaJIh3a Ipasa.

Pe3ynbTarsi. VYcranoBieHo CTPYKTYpHOE MPOTUBOPEUHE MEKITY
nexnapupyemMort  uHopmanmonHo-yuétHoit  ¢yukiuenn @OI'UC  «3epHo» u
(baKkTHYeCKOW POJBI0 CUCTEMBI KaK HMHCTPYMEHTa JOMyCKa K XO3SHCTBEHHOMY

obopoTy. BbIsIBIEHO, YTO COBMEIIEHME B OJHOM HOPMAaTUBHOM  aKTe
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UH(GOPMAIIMOHHO-MOHUTOPUHTOBOTO U O0OPOTHO-Pa3pEIIUTEIBLHOTO KOHTYPOB
IPUBOJUT K TOMY, YTO JIIOOOW TEXHUYECKUH WM KaJpoOBbIN cO0il B oopmieHun
nudpoBoro JI0KyMeHTa (OpMalbHO CTaBUT KAayeCTBEHHYIO IIPOJIYKIIHMIO B
IMMOJIOKCHHUC TOBAapa, MMOAJICKAIICTO U3BATHIO. HOKaBaHO, 4dTO JaHHAA KOHCTPYKIUSA
HCIIPOIIOPITHUOHAJIBHO 06p€MeH}IeT MCIJIKUX CEJILCKOXO03SIMCTBEHHBIX
TOB&pOHpOI/ISBOI[I/ITeJIef;I, YCHIMBASA UX 3aBUCUMOCTL OT KPYIIHBIX ITIOCPCIHHUKOB, U
MOPOXKAAET «IUCKOHT LU(PPOBOrO PUCKA» B HEHOOOPA30BAHUH HA 3€PHO.

O6CY>KI[CHI/IC. Hpezmo;era KOHICIIIA tIGTI)IpéX 3aKOHOOATCIIbHBIX IIOIIPABOK,

HaIpaBJICHHBIX Ha pasrpaHnv4CcHuUC IIpaBOBBIX IHOCJICACT BUU HapymcHUA
WH()OPMAIIMOHHOW OOSI3aHHOCTM M HAapylIeHHWs TpeOOBaHUI KayecTBa U
0€30IMaCHOCTH. O60CHOBaHO, 4TO MPCATTOKCHHBIC HN3MCHCHHUA HC 0CJIA0JIAIOT
CUCTEMY MNPOCIEKUBAEMOCTH, a TNOBBINAOT €€ YCTONYMBOCTh, YCTpaHsA
BHYTpPEHHEE MIPOTUBOPEUNE MEXIY JeKJapanuen MOJIEPKKHU
TOB&pOHpOHSBO,Z[I/ITGJIeﬁ U MCXAaHHU3MOM IIPUHYAUTCIIbHOTI'O U3BATHUA UMYIICCTBA 3a
HECBOEBpPEMEHHOE 0(hOpPMIIEHUE IIEKTPOHHOTO JJOKYMEHTA.
Abstract. Introduction. The Federal State Information System for Traceability of
Grain and Grain Processing Products (FSIS "Zerno"), enshrined in Articles 17.1-
18.2 of the Law of the Russian Federation of May 14, 1993 No. 4973-1 "On
Grain," is positioned by the legislator as an information and analytical tool for
recording grain turnover volumes. However, the actual legal effect of this
institution extends beyond its accounting function and generates a system of risks
for agricultural producers. This article is devoted to a critical analysis of the legal
design of this institution.

Materials and methods. The study is based on a doctrinal analysis of the current
version of the Grain Law (as amended by Federal Law No. 304-FZ of July 31,
2025, as of March 1, 2026), as well as on an analysis of law enforcement practice,
including the official response of the Department of Digitalization and
Technological Development of the Ministry of Agriculture of Russia dated May
28, 2026. Formal-legal, systemic-structural, and teleological methods of

interpretation were applied, along with elements of the economic analysis of law.
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Results. A structural contradiction was identified between the declared
information and accounting function of FSIS "Zerno" and its actual role as a
market access instrument. It was found that combining information-monitoring and
turnover-authorization circuits within a single normative act leads to a situation
where any technical or personnel failure in digital document processing formally
places quality products in the position of goods subject to seizure. It is shown that
this design disproportionately burdens small agricultural producers, reinforcing
their dependence on large intermediaries, and generates a "digital risk discount” in
grain pricing.

Discussion. A concept of four legislative amendments is proposed, aimed at
separating the legal consequences of violating information obligations from those
of violating quality and safety requirements. It is argued that the proposed changes
do not weaken the traceability system but enhance its resilience by eliminating the
internal contradiction between the declared support for producers and the
mechanism of compulsory seizure of property for late filing of an electronic
document.

KuawueBbie ciaoBa: DI'UC «3epHo», 3aKOH O 3€pHE, arpapHoe MNpaso,
nudpoBu3aIms, IopuanyecKas TEXHHKA, MIPOCICIKNUBAEMOCTD,
KBa3WJIMIIEH3UPOBaHKE, 000POT 3epHa, MPOMOPIIMOHATEHOCTh PETYINPOBAHUS
Keywords: FSIS «Zernow», grain law, agricultural law, digitalization, legal
technique, traceability, quasi-licensing, grain turnover, proportionality of
regulation

BBenenue

Beskuil mpaBoBOM HMHCTUTYT MOKET OBITh OLIEHEH IO COOTBETCTBHUIO €ro
peabHBIX MOCIEICTBUN TEM LIESIM, KOTOPbIE 3aKpeIieHbl B ((OPMYIUPYIOLLIEH €ro
Hopme (XaOpueBa, 2013: 556). Korma wmexmy Menbpl0 HW TOCIEICTBHIMHU
06p33yeTC$I 3a30p, IIpaBOBEAY HAJICKHUT YCTAHOBUTL, ABJICTCA JIK OH
PE3yJIbTaTOM HETOYHOU SaKOHO)IaTeHBHOﬁ TCXHHUKH, OCO3HAHHOT'O ITOJIUTHUYCCKOI'O

BBIOOpA WIIM HEU30EKHOTO MOOOYHOTO A (dheKTa caMoil peryIssTOPHON MOJIETH.
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B ciydae ®TUC «3epHo» MBI uMeeM Jeno, Kak OyaeT MOKa3aHO HUXKE, C
COUeTaHWEM BCEX TPEX OOCTOSITENBCTB, MPUUEM HMX TMEPEINICTEHHUE IMOPOKIACT
CUCTEMY  IIPaBOBBIX  PHUCKOB,  HEMPONOPLUHOHAIBHO  BO3JIAraeMbIX  Ha
MPOU3BOJIUTEIIS 3€pHA — TO €CTh HAa TO CaMOE€ JIUIIO0, KOTOPOE, COTJacHO cTaTbe |
3akoHa O 3€pHE, TOCYAapCTBO O00S3aJI0Ch MOJJICPKUBATH  OCPEICTBOM
LICJICHANPABJICHHOW JIbTOTHOM HWHBECTULIMOHHOM, I1IEHOBOW, KPEAUTHOU WU
HAJIOTOBOU TMOJIUTHKH.

Hacrosmas cratesi noCBAIIEHAa KPUTUHYECKOMY aHAJIU3y MTPAaBOBOIO MHCTUTYTA
denepaibHON TOCYAapCTBEHHOW MHGOPMAIMOHHON CUCTEMBI MPOCIEKUBAEMOCTH
3epHa W TPOAYKTOB IepepabOTKH 3€epHA, 3aKpeIuiéHHOTO cTaThsimMu 17.1-18.2
3akoHa Poccutickoit @enepanuu ot 14 mas 1993 1. Ne 4973-1 «O 3epue» (manee —
3akoH o 3epHe). Mccnenyercs 3akoHOAATENIbHASI TEXHUKA (OPMUPOBAHUS TAHHOTO
WHCTUTYTA, €ro BIUSHHE HA SKOHOMHUYECKHA O0OOpPOT 3epHAa Kak ChIPHEBOTO
MPOJyKTa, MPETHA3HAUYEHHOTO IS TMOCHEIyIoNeH mepepad0TKH, BBISABISIOTCS
CTPYKTYpPHBIEC MPOTHUBOPEUHS MEXIY JeKiIapupyeMoi HH(POPMAIIMOHHO-YUETHON
byHKIMENH CUCTEMBI U (PAKTUYECKOW pOJIbI0O MHCTPYMEHTA JOMycka K 000poTy.
[IpennaraeTcsi KOHIIEMIMSI 3aKOHOJATENIBHBIX IOMPABOK, HAIPABJICHHBIX Ha
oOecrieueHue COpPa3MEpPHOCTH PETYJIMPOBAHUS U 3AIIUTY JTOOPOCOBECTHOTO
obopora.

Jlanee B TeKkcTe HCHONB3YIOTCS craeayomue adopesuarypsl: PIUC —
denepanbHas rocyaapcTBenHas nunpopmanuonnas cuctema; KoAll PO — Koxaekc
Poccuiickoit ®enepanuu 00 aAMUHUCTPATUBHBIX MpaBoHapymieHusx; TCIA3 —
TOBApPOCOMPOBOIUTEIIbHBIN IOKYMEHT Ha MapTHIO 3epHAa.

Marepuanbl 1 METObI

HccnenoBanrie BBINIOJIHEHO HAa OCHOBE aHajuW3a HOPMATHBHBIX ITPaBOBBIX
aKTOB, HAy4YHOH JUTEpaTypbl W MPaBONPUMEHHUTEIHHOW MNPAKTUKH. OCHOBHBIM
00BeKTOM aHaiu3a BeicTynaeT 3akoH Poccuiickoit ®enepanuu ot 14 mas 1993 r.
No 4973-1 «O 3epHe» B pelakuuM C U3MEHECHUSIMU, BHECEHHBIMU DenepaibHbIM

3akoHOM OT 31 uronst 2025 r. Ne 304-®3 (o coctosinuio Ha 1 mapta 2026 1.).
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B xoae wuccnenoBaHuss TPUMEHEHBI ClEAyromme MeToanl. DopMmanabHO-
IOpUJIMYECKUI METO]T KCTI0JIb30BAH /I aHAIU3a COJICPKAaHUS U CTPYKTYPhI CTaTel
17.1, 18.1 u 18.2 3akoHa 0 3epHE, a TaKke JJIsI BBISIBICHUS TPAMMATHYECKUX U
JIOTUYECKAX 3HAYCHUH HOPMATHBHBIX (OpMYITHPOBOK. CHCTEMHO-CTPYKTYPHBIHA
METO/1 MO3BOJIMJI YCTAHOBUTH B3aUMOCBSI3b MEXAY PAa3IMYHBIMU HOpMaMu 3aKkoHa
0 3epHE (B YAaCTHOCTH, MEXIY HH(GOPMAIMOHHO-YUYETHBIMU TMOJOKEHUAMH U
HOpMaMH 00 W3BATHU TPOAYKIMH), a TakKe OOHApyXUTh BHYTPECHHUE
OPOTUBOPEYMS  MEXAYy ILENsIMH, MPOBO3MJIAIEHHBIMA B CcTatbe 1, U
MOCJICACTBUSIMH, BhITeKaromuMu u3 crtated 18.1-18.2. Temeonmorndyeckuii MeTO
TOJKOBAHUS TPUMEHEH ISl OLICHKM COOTBETCTBUSI (DaKTUUYECKUX MPABOBBIX
nociuencteuii - pynkuuonupoBanuss DPIUC  «3epHo» Tem 1ensaM, KOTOpbIE
JEKJIAPUPOBAHBI 3aKOHOJATENEM MPU €€ CO3JaHuU.

B kayecTBe SMIIMPUYECKOTO MaTepHaia HCIOJIb30BaH O(UIIMAIBHBIA OTBET
HenapramenTa 1UGPOBU3AIMU M TEXHOJOTUYECKOTO pa3BUTUs MuHcenbxo3a
Poccun ot 28.05.2026 1. No 7-K-3393/0r-3549 na oOpamenue Ilpencenarens
Pernonanbnoro Coro3a pabotonareneit «ArpornpoMBIIIICHHOE 00beINHEHUE
CTaBponoJIbCKOTO  Kpas», KOTOPhIM TO3BOJWJ MPOAHAIU3UPOBATH  JIOTHUKY
MPABOIIPUMEHUTENBHON HHTEPIPETAIMN PACCMATPHUBAEMBIX HOPM.

s OLlEHKM SKOHOMHWYECKHUX IOCIEICTBUN MpaBOBOM KOHCTpyKiuu PIUC
«3epHO» TPUBJICYEHBI AJIEMEHTHl SKOHOMHUYECKOI0 aHajdu3a MpaBa C OMOpPOM Ha
teoputo peryiaupoBanus (Stigler, 1971: 3; Peltzman, 1976: 211) u Tteopwuto
WHCTUTYLIMOHAJIbHBIX U3MeHeHuit (TamOoBieB, 2021: 142; Illactutko, 2022: 245).

Pe3ynbprarsl
1. IlpoTtuBOpeune mMexay nekiapupyeMon GpyHkimed u daktuuaeckum dpdexrom
OI'NUC «3epHOP.

Yacte 1 cratbu 17.1 3akoHa 0 3epHE OMPEAEISIET, UYTO CUCTEMA CO3/IAETCS «B
nensx odecnedyeHus yuéta oObEMa MapTUHM 3epHAa M 00BEMA MApTUH MPOIAYKTOB
nepepaboOTKM 3epHa MpU WX OOpallleHUH, a TakKe B IEJISIX OCYIIECTBICHUS
aHanu3a, 00pabOTKH MPECTABICHHBIX CBEICHUN U MH(DOPMAITUU U KOHTPOJIS 33 UX

JIOCTOBEPHOCTHI0». DOpMYIIMpPOBKA YKa3bIBaeT Ha TpU (QYHKIUU: YUET 0OBEMOB,
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AHATUTHYECKYI0 O00pabOTKy JaHHBIX W KOHTPOJIb JOCTOBEpHOCTH. Bce Tpwm
GYyHKIIMA TI0 CBOCH IOPUIWYECKONW TPHUPOJAE SBISIOTCA WHGOPMAIIMOHHO-
AHAJIUTUYECKUMHU; HH OJHA U3 HUX TPaMMAaTHYECKHU U JIOTUYECKH HE
noJipazyMmeBaeT (yHKIIMH Pa3pelIUTENIbHOM, TO €CTh HE MpEeArnojaraeT, 4Yro cama
cuctemMa wiv GakT HAIU4YUS B HEH 3alIMCU CTAHOBHUTCS YCIOBHEM JOIyCKa TOBapa
K X03iCTBEHHOMY 00O0pOTY.

Mex 1ty TeM UMEHHO Takoi 3(pexT mpon3BoauT coueranue crareit 18.1 u 18.2
3akoHa o 3epHe. Crarbst 18.1 ycraHaBiaMBaeTr, 4TO TOBApONPOU3BOAUTEND MPHU
GbopMUPOBAHUM KaXJOM MNapTHUM 3€pHAa «CaMOCTOSITENIbHO Ha 0e3BO3ME3THOM
OCHOBE O(OPMIISIET TOBAPOCONMPOBOAUTEILHBIN AoKyMeHT» B DPI'MC, a yacth
TPEThsSl TOW K€ CTAaTbH MPEAyCMATPHUBAET, YTO MPUEMKA, OTIPy3Ka, MEPEBO3KA U
peanu3alys MapTUul «OCYIIECTBISIOTCA MPU HAJTUMYUKU TOBAPOCOMPOBOIUTEIHLHOIO
nokyMeHTa». Ctatbs 18.2, B CBOIO ouepeb, yCTaHABIMBAET, YTO NMAPTHUs 3€pHA, HA
KOTOPYIO «OTCYTCTBYIOT TOBAapOCONPOBOJIUTEIIbHBIE JOKYMEHTBI, B TOM YHCIIE
TOBAPOCOMPOBOIUTEIIbHBIA JIOKYMEHT Ha MapTUIO 3€PHA», MOJICKHUT HU3BSITHIO,
DKCIIEPTU3E, BO3BpaTy WIM yTuiu3zanuu. Tak uWHGOPMAIMOHHAS CHUCTEMA,
JEKJIApaTUBHO CO3JIaHHAs ISl Y4€Ta, CTAHOBHUTCS MH(PPACTPYKTYpOH AOIYyCKa, a
OTCYTCTBHUE 3aIllUCH — OCHOBAaHUEM JIJISI U3BATHUSL TOBApPA, BHE BCSKOW CBSI3U C €rO
(baKkTHUYEeCKUM KauyeCTBOM U 0€30MacHOCTHIO.

2. JIBa peryisTopHbIX KOHTYpa B OJJHOM HOPMAaTUBHOM aKTe.

OT10oT 3h(DEKT He ABIAETCS CIY4ailHOCTHIO TIJIOXO COTJIACOBAaHHBIX HOPM: OH
€CTh 3aKOHOMEPHBIN PE3yJIbTaT 3aKOHOAATEILHON TEXHUKH, PU KOTOPOM B OAHOM
HOPMATUBHOM AaKT€ COBMEIIAIOTCS JIBa PA3IMYHBIX MO MPUPOJE PEryISATOPHBIX
KoHTypa. [lepBblii KOHTYp — HWHGOPMAIMOHHO-MOHUTOPUHTOBBINA: OH Tpedyer
BHECEHMSI CBEJICHMI, 00eCleuynBaeT uX XpaHeHue u o0paboTKy; HapyUIEHUE 37eCh
M0 JIOTUKE JOJHKHO BJI€Yb aJMUHUCTPATHBHBIM MTpad 3a HECBOEBPEMEHHOE WIIN
HETMOJIHOE  TIPEJCTaBlieHWe  JaHHBIX. BTopoll  KOHTYp —  00OpOTHO-
pa3pelIuTeNbHbIA: OH O00YCIaBIMBAaET MPABOMEPHOCTh IEPEMEIIEHUs TOBapa
HAJIMYUEM ONPENEIEHHOTO TOKYMEHTA; HapyIICHHE 3/eCh BICYET (Pu3ndecKoe

u3bATHE TOBapa u3 obopora. Koraa o0a KOHTypa 3aMBIKAIOTCSl HA OJHOM M TOM K€
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JOKyMEHTE (TOBapOCOMPOBOAUTENHHOM JHOoKyMeHTe, odopmisiemom B DI'UC),
0601 cOoif B MH()OPMALIMOHHOW TJIOCKOCTH aBTOMATHYECKH TPAHCIUPYETCS B
IJIOCKOCTh TOBapHYyI0. TeXHWYeckuii OTKa3 CHUCTeMbl, OIIHOKa orepaTopa,
3aJIepKKa C MOJMUCAHUEM 3JIEKTPOHHOM MOAMMUCHI0 — BCE 3TO (DOPMAIBHO CTABHUT
NapTUIO 3epHa B TOJIOXKEHHE «ToBapa 0e3 JIOKyMEHTa», a 3Ha4uT — TOoBapa,
MOJIJIEXKAILETO U3BATUIO 110 cTaThe 18.2 3akoHa 0 3epHe.

3. Cnennduka 3epHa Kak 00bEKTa MPOCICIKUBAEMOCTH

3epHo oOJagaeT CBOMCTBaMH, MPUHIUIHUAIBHO OTIMYAIONIUMU €ro OT
HITYYHBIX NPOMBIIIJIEHHBIX TOBAPOB (CBupeiiko, 2021: 54), nyist KOTOPBIX cCUCTEMA
MapKHUPOBKH U TPOCIIEKUBAEMOCTH KOHCTPYMPOBAIACh M3HAYAJIBHO (JIEKapCTBa,
TabavyHas MPOAYKIMs, MOJIOYHas mpoaykius B ymakoBke) (bemos, 2019: 91).
3epHO — 3TO HACBIMHOW TOBap, B KOTOPOM OIE€paly CMEIIMBAHUs, pa3/ieiiCHus,
noApadOTKH, CYIIKH, TEPEeMEIIEHUs W3 CWIOoCa B CHJIOC SIBISIOTCS HE
UCKJIIIOYEHWEM, a HOPMOM TEXHOJIOTMYecKoro mporecca. Ilaptus 3epHa B
IOPUIUYECKOM CMBICIIE (COBOKYIHOCTb, Ha KOTOPYIO O(OPMIIEH €IUHBIN
TOBApPOCOMPOBOUTEIbHBIA JTOKYMEHT) W TapTUs B TEXHOJOTHYECKOM CMBICIIE
(Macca, Qu3MUEeCKH HAXOJAIIAACS B ONPEACTEHHOM XPaHWUJIHUIIE) — BEIMYMHBI,
cUCTEeMaTH4YeCKl He coBmanawpmme (AnucumoB, Pwokenkon, 2023: 184). Ilpwu
MPUEMKE Ha 3JIEBATOP 3€PHO PA3JIMUHBIX NOCTABUIMKOB CMELIMBAETCS 110 MTPU3HAKY
KJIacca U KYyJbTYpPBI; MIPU OTrpy3Ke GOPMUPYETCS HOBAs MapTHs, KOTOPas MOXKET
BKJIFOYATh 3€PHO JECATKOB MepBOHaUaNbHbIX napTuil (I'paxkmanckoe mpaso, 2024:
312). Kaxnas  takas omepaiusi  Tpedyer  odopmiieHHs] ~ HOBOTO
TOBapoconpoBoAUTENLHOTO AokyMeHTa B ®I'MC, yTto mopokaaeT HapacTaroluii
KacKaj YYETHBIX orepanuid, mpuaémM omwubka Ha JT000M 3Tare Kackajaa CrocoOHa
dbopmMaIbHO «3a0J0KUPOBATH» 000POT pealibHON (PU3UUECKON MaCCHI.

Jlnst 3epHa, cyap0a KOTOPOro MPEArnojaraeTcs B MOCIEAYIONIeH mepepadoTke
(MYKOMOJLHOM, KPYTISTHOM, KOMOMKOPMOBOM U WHO#), 3Ta IpodiiemMa ycyryossieTcs
MHOTOKPATHO: TMepepadOTYMK TPUHUMAET ChIphE, TpaHCHOPMUPYET €ro u
BBIITYCKAET  MPOAYKT  TMepepadOTKH, Ha  KOTOPBIA  Takke  TpeOyeTcs

TOBapOCONPOBOJUTENBHBIN JOKYMEHT. Llernouka «Ipou3BOAUTENL — 3JIEBATOP —
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Tpeiaep — nepepaboTIMK — ONTOBBIN MOKYIATENb» TEHEPUPYET MUHUMYM YEThIpe-
IATh TOKyMEeHTapHBIX coObiTHil B @I'MC Ha Kaxaylo mepBOHAYaIbHYIO TOHHY
3epHa. Ecnu XoTs ObI OAHO M3 ITUX COOBITUN 3aJIEPKUBACTCS WA COACPIKUT
omuOKy, BCS TOCTEAylomas IENoYKa OKa3blBaeTCs IO/ YIrpo30il MpaBOBOii
KBAUIM(PUKALUU KaK OOOpPOT «IPH OTCYTCTBUU TOBAPOCOMPOBOAUTEIHLHOTO
nokymMeHTay. Takum oOpazoM, 1udpoBasi JUCIUIUIMHA HAYMHAET KOHKYPUPOBATH C
IIPOU3BOJICTBEHHOM M JIOTUCTUYECKOW IUCLMIUIMHOW 3a PECYPChl MPEANPUATHS,
IpUYEM U3JIEPKKU ITOM KOHKYPEHIIMH HEU30€KHO BKIIOYAIOTCA B C€0ECTOMMOCTh
KOHEYHOTr'0 MPOAYKTA.

4. KoHCTUTYIMOHHO-TIPABOBAsI OLIEHKA COPa3MEPHOCTH.

Konctutyumonnsii Cyn Poccuiickoii @efepailid HEOJHOKPATHO YKa3bIBall,
YTO OTPaHUYEHHMS MPaB IPaXAaH U IOPUIUYECKUX JIUL TOJDKHBI OBITh COpa3MEPHbI
KOHCTUTYIIMOHHO 3HAYMMBIM LIEJISIM M HE JOJDKHBI MPUBOJAUTH K yTpaTe CamMoro
cymectBa npaBa (rmoctanoBjeHus oT 13.06.1996 Ne 14-I1, ot 30.10.2003 Ne 15-I1
u ap.) (bounmape, 2021: 268). IIpaBo Ha CBOOOJAHOE HMCHOJb30BAHUE UMYIIECTBA
JUTSL TIpEANPUHUMATENBCKON esiTenibHOCTH (4. 1 cT. 34 Konctutyuuu Poccuiickoi
®depnepalrum) U MpaBo COOCTBEHHOCTH (CT. 35) JOMYCKAOT OrpaHUYCHUE JUIIb NPU
YCIIOBUM, YTO TAKO€ OrpaHUYEHUE HEOOXOJMMO JUIsl 3alIUThI MPaB JPYTUX JIUII,
oOecrieueHuss OOOpPOHBI M 0OE30MAaCHOCTH TOCYIapCTBa, 3J0POBbS HACEJICHUS
(I"'amxwues, 2021: 89).

3amuTa 370pOBbSl HaceleHUs OOecreuynBaeTcsi TpeOOBAaHUSIMHU K KauyeCTBY U
0€30MacHOCTH 3€pHAa, KOHTPOJb 3a COOMIOAEHUEM KOTOPBIX COCTABIISIET MPEAMET
maBel VII 3akona o 3epHe (crathsi 22). OnHakoO HW3BATHE NApTHUU 3€pHA
UCKIIFOYUTEIBHO [0  OCHOBAaHUID  OTCYTCTBHS ~ TOBAapOCOIPOBOJUTEIBLHOTO
nokymeHTa (0e3 yCTaHOBJEHHMS HapylleHus TpeOOBaHMU  KayecTBa U
0€30I1acCHOCTH) YK€ HE MOXET ObITh ONPaBIAHO LIEJBIO 3aIIUTHI 3JOPOBbS — OHO
OTIPaBJILIBACTCS JUIIH IIeNbI0 obOecrieueHus dPpdexkTuBHOCTH yuérta. Mexay Tem
U3bATHE HUMYIIECTBA — Mepa MPUHYKIEHHUS, COMOCTaBUMAsl IO TSHDKECTH C

KoH(HCKaIen; ecnu oHa TpHUMEHseTCs paau obecriedeHus: 3G PEKTUBHOCTU
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WH()OPMAITMOHHOW CUCTEMBI, a HE pajy MPEJOTBPAIIECHUS Bpeaa 3J0POBBIO, €€
COpPa3MEepPHOCTh BBI3BIBAET CEPHhE3HBIC KOHCTUTYIIMOHHO-TIPABOBbIE COMHEHHS.
5. [IpaBonpuMeHUTENbHAS UHTEpIIpETaIusi: 0TBeT MuHcenbxo3a Poccuu.

XapakTepHbIM  TPUMEPOM  TOTO, Kak TyOnau4yHas  aaIMUHHCTpAIUS
BOCIIPUHUMAET U TPAHCIUPYET OMUCAHHYIO PETYISATOPHYIO KOHCTPYKIIHMIO, CITYKHUT
orBeT JlemaprameHnta 1UGPOBU3ALMU U TEXHOJOTUYECKOTO  Pa3BUTHS
Muncensxo3a Poccum Ha oOpamenue Ilpencemarenss Permonamsnoro Corosa
paboropnareneil «ArpornpoMblliieHHOEe 00benuHeHne CTaBpOMOJILCKOTO Kpas»,
natupoBaHHblid  28.05.2026 1. No 7-K-3393/0r-3549. 3asgButens NpemioKuI
3aKOHO/JATEIBHO  3aKpeNmuTh  3alpeT  Ha  OTpaHWYCHHE  pealu3aluu
CEJIbCKOXO3SIICTBEHHOM MPOAYKIIMU, OTBEUAIOIIed BCEM HOpMaM KadecTBa H
0€30MacHOCTH, TaKe €CiIM Tpoiiecc €€ mpou3BojcTBa He Obl1 oTpakéH B OI'UC.
HenapramenT, nporuTtupoBas 4. 1 cr. 17.1 (uenu cucteMbl — y4€T U KOHTPOJIb
JIOCTOBEPHOCTH), 4. 11 Toii ke crarbu (MCTOYHMKU MH(MOpMaruu) u 4. 1 cT. 18.1
(00s13aHHOCTDH OPOPMIISITH TOBAPOCOMPOBOIUTEIIBHBIA JOKYMEHT), 3aKIIOUMII, YTO
«TPEJUIOKEHHBIM  3ampeT HE  COOTBETCTBYET IIEJIIM  BBHIIICYIIOMSHYTOTO
3aKOHOJATEIBHOTO PEryJIUPOBAHU.

Mexnay UMTHpOBAaHMEM HOPM U BBIBOJIOM OTCYTCTBYET Kakoe-JTuOo
O0OBSICHEHHE TOT0, KAKUM MMEHHO 00pa3oM 3alpeT Ha OrpaHHYCHUE peau3alliu
KAUECTBEHHOM MPOIYKUHUHU MPOTHUBOPEUYUT ILenu yuéra o0bEMOB. Ecnm wmenb
CUCTEMBI — YYET, TO 3alpeT Ha OrpaHUYCHHE pean3allii KaueCTBEHHOTO TOBapa
HUYYTh HE TMPEMATCTBYET 3TOMY YUETY: MPOAYKIUS MOKET OBITh peaju30BaHa U
IIpU TOM y4dTeHa. Y TBepkaeHue [lenapramenTa, o CyIIecTBY, MOAMEHSET TE3HUC:
U3 TOT0, 4YTO WH(MOPMAIUS JTODKHA BHOCHUTHCA B CHUCTEMY, JENIA€TCS BBIBOJ, YTO
HeBHeCeHHEe HH(OpManuu AOHKHO OJOKHpOBaTH 000pPOT. MeXIay Tem 5TO 1Ba
pPa3HBIX HOPMATHBHBIX CYXKJICHHS, U BTOPOE HE CIEAYET U3 MEPBOro C JIOTUYECKON
He00x0oaMMocThi0. O0s13aHHOCTH HHGOPMUPOBATH U TIPABO 000POTA — UHCTUTYTHI
pa3IMYHOM TIPUPOJIBI, WX CBSA3BIBAHHE B PEKHME «HET HHPOPMAIMH — HET
0o00poTa» €CTh HE EeIWHCTBEHHO BO3MOJKHAs, a JIMIIb OJHA W3 MOJENeH

peryaupoBaHusi, MpUYEM MOJIeNb HanboJiee KECTKa.
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bonee Toro, JlemapraMeHT HAMEPEHHO WJIU IO HEAOCMOTPY HE YIIOMUHAET 4. 4
cT. 17.1 3akoHa 0 3epHe, KOTOpasi MPSAMO UCKIIOYAET U3 00513aTeIbHOTO BHECEHHUS
B O®I'MC undopmanuio o mpoaykTax nepepadoTKu 3epHa, MpeIHA3HAUYCHHBIX JIJIS
PO3HUYHOM TOPTOBIIM M KOHEYHOTO MOTpeOaeHus. Eciau Obl TOTHKa «HET 3alicu B
OI'MC — Her pomycka K 000poTy» Obula abCOMIOTHONM U OE3yCIOBHOM,
3aKOHOJIaTEeIb HE MOT OBl IOMYCTUTh TAKOTO UCKIIFOUEHHUS: BEb OHO CO3/1aBajio Obl
«mpoben  mpociexuBaeMocTi». OJHAKO HCKIIOUEHUE CYIIECTBYET, U OHO
CBUJIETEIBCTBYET O TOM, YTO CaM 3aKOHOJATeNb pa3TpaHUUYMBACT CQeEpbl, Te
MIPOCIICKUBAEMOCTh HE00XomuMa, U cdephl, TAe H3ACPKKH IMPOCICIKUBAEMOCTH
MPEBBIMAIOT €€ BBHITOABI. TeM 0oJiee OCHOBATENBLHO pa3rpPaHUUCHUE MEXKITY
dbopMallbHBIM OTCYTCTBHEM 3aluCH M (AKTHUECKUM HapylIeHWEeM KadecTBa:
MepBOC €CTh BOMPOC HWH(POPMAITMOHHOW AWCIMIUIMHBI, BTOPOE€ — BOIPOC
0€30MacHOCTH.

6. DKOHOMHYECKHE MOCIEACTBUS JCHCTBYIOIIEH MOJIEIH.

DOkoHOMHUECKass Teopusi peryiaupoBanus (Stigler, 1971: 3; Peltzman, 1976:
211) maBHO ycTaHOBMWIa, 4TO Jr000e OoOpeMeHeHHe o0opoTa IepepacrpeaciseT
PEHTYy B TIOJNB3y TEX YYAaCTHUKOB pPBIHKA, KOTOPHIE MOTYT HECTH W3ICPKKU
KOMITJIA€HCA MPU HAaWMEHbIIIEM OTHOCUTEIHBHOM OOPEMEHEHUH, — TO €CTh B MOJB3Y
kpynHbeix wurpokoB (Ilactutko, 2022: 245). Menkuil ceabCKOXO35HCTBEHHBIN
TOBapONpPOU3BOAUTENL, HE  uUMewmuid  mratHoro  WT-cnenuanucra wu
KBATU(UITUPOBAHHON JJIEKTPOHHON TMOAMUCH KOPIIOPATUBHOTO YPOBHS, HECET
OTHOCHUTEJILHO 00BITHE U3JIEPIKKHU Ha opopmiieHUE KaXXJ10T0
TOBAPOCOMPOBOIUTEIHHOTO JAOKYMEHTA, YeM arpoXOJIMHT C HWHTETPUPOBAHHOMN
ERP-cuctemoii. Pe3ynpraT — ycuneHne 3aBUCUMOCTH MEJKUX MTPOU3BOAUTENIECH OT
TpEeUIepoOB M DJIEBATOPOB, KOTOpble OepyT Ha ce0s (QyHKIUU «IUPOBOTO
MOCPETHUKA» U, COOTBETCTBEHHO, IPUCBAMBAIOT YacTh MapXKH 3a YCIyTy
oOecrieueHus KoMIuiaeHca. OTOT AP EKT TpsiMO MPOTHUBOPEUUT JCKIIapariu
cratbmi | 3akoHa O 3€pHE O TMOMJEPKKE  CEIbCKOXO3SMCTBEHHBIX

TOBapONPOU3BOIUTENEH.
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Jns mepepaboTuMka 3epHa CHUTyalldsl HHas, HO HE MEHee MpoOieMHasl.
[lepepaboTunk 3amHTEpecOBaH B OecrepeOOMHOM TOCTYIJICHHH CBIPBS; €CIU
KaKJash BXOJSINAs MapTUsl COMPSHKEHA C PUCKOM 3aIepKKU H3-3a «IH(PPOBOrO
nedexTa» y MOoCTaBIIMKA, PAallMOHAIBHBIN MepepadOoTUMK 3aKIaJbIBaCT ITOT PUCK
aMb0 B JMCKOHT K 3aKyNO4YyHOH IieHe, 1100 B TpeOoBaHHE pabOTaTh TOJBKO C
«TPOBEPEHHBIMMY»  MMOCTAaBIUIUKAMH, CIOCOOHBIMU OOECHEUYHUTHh O€3yNpeyHbIi
JIOKYMEHT0000poT. Bo3HuKaeT (eHOMEH, KOTOPBI MOXHO Ha3BaTh «IUCKOHTOM
nU(POBOTO PHUCKa»: 3€pHO, OOBEKTUBHO KAYECTBEHHOE, HO MPHUHAJICKAIICEe
MOCTAaBIIUKY ¢ HECTAOMJIBHOW HU(PPOBOIM TUCIUIUIMHOMN, TOPTYETCs JICIIEBIIE, YEM
UJIEHTUYHOE 3epHO OT nocTaBmuka ¢ 6ezynpedynbiMm @I'NC-kommacHcom. Ilena B
JAHHOM  CJIy4ae OTpa)kaeT He TMOTpeOUTEIbCKUE CBOWMCTBA TOBapa, a
TpPaH3aKIMOHHBIE M3JEPKKM JOCTyNa K HEMY — YTO SBISETCA HNPU3HAKOM
WHCTUTYIIHMOHANBbHON HeaddekTuBHOCTH (TamOo0BIIEB, 2021: 142).

OO6cyxaeHue

[Tpuznanue 3a OI'NC «3epHO» MOJE3HONW HH(DOPMATMOHHO-AHATIUTUYECKON
pOJIK HE O3HAYAeT MpU3HAHUS 0€3aJTbTEPHATUBHOCTU €€ HBIHEIIHEW KOHCTPYKIIUU
KaK MEXaHu3Ma JIoMmycKa K 000poTy. Mexay MOJAENbI0 «IPOCIeKHUBAEMOCTh Kak
YCIOBUE JIETAJbHOCTH O000pOTa» U  MOJEIBIO  «IIPOCIEKHBAEMOCTh  Kak
00s13aHHOCTh, HApPYIIEHHE KOTOpOM BJIeUéT mTpad, HO HE OCTAaHOBKY 00OpOTa
KAUEeCTBEHHOW MPOIYKLUHUMW» CYIIECTBYET MNPUHUMUIIMAIBHOE pa3jinyue, U BHIOOD
BTOPOW MOJIEIN HUYYTh HE YMEHBIIIAET O0BEM JTAHHBIX, MTOCTYMAIOUIUX B CUCTEMY,
— OH JIMIIb MEHSET MOCIEACTBUS 3aI€PKKU UX MOCTYIUICHHS.

Hcexonss W3 MBII0KEHHOTO, MPENaraloTcs CIEAYIOIMUE 3aKOHOAATEIbHBIE
VU3MEHEHMUS.

[lepoe. [omosnuth ctaThto 18.2 3akoHa O 3€pHE YACTBIO BOCHMOW
cienyromero conaepxkanus: «llonoxkenus 4dacTv nepBOM HACTOSILEW CTaTbU B
YaCTH OCHOBAHMUM, CBA3aHHBIX C OTCYTCTBUEM TOBApOCONPOBOAMTEIBHOIO
JIOKyMEHTa Ha MapTUIO 3€pHA WIM NapTHI0 MNPOAYKTOB MEpepadOTKU 3€pHa, He
MPUMEHSIOTCSI B OTHOIICHUM TAPTHH 3€pHAa M MapTHl MPOIYKTOB MEepepadOTKH

3¢pHa, COOTBETCTBHE KOTOPBIX 0O0s3aTeIbHBIM TpPEOOBaHUSIM KayecTBa U
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0€30MacHOCTH MOATBEPKICHO B YCTAHOBJICHHOM IOpsAKE. B OTHOIIEHMHM Takux
HapTHii Heo(popMIIEHHE WIH HECBOEBPEMEHHOE opopmiieHuE
TOBAPOCONPOBOIUTEIIBHOTO NOKYMEHTA BJICYET OTBETCTBEHHOCTD,
NPELYyCMOTPEHHYI0  3aKOHOAATeNnbcTBOM  Poccuiickoit ~ ®Pepepaunu 00
aJIMUHUCTPATUBHBIX TIPABOHAPYIICHUSIX, 0€3 OTrpaHMYEHUS HUX peaau3alumny.
JlaHHas mompaBKa pa3pbIBa€T ABTOMATUYECKYHO CBSI3b MEXIAY OTCYTCTBHEM
mudpoBOro  JOKYMEHTa M  H3BSITHEM TOBapa, COXpaHsIs TMpuh  ITOM
aJIMUHUCTPATUBHYIO  OTBETCTBEHHOCTh 32  HapylleHWe HHPOPMALUOHHOU
oOsi3anHOCTH. TeM cambiM obOecrieunBaeTcss AudepeHImanus MocaeCTBUM:
napTusi, OonacHas Jid 3J0POBbS, MO-TIPEKHEMY MOMICKUT HUIBATUIO; IMAPTHUSA
KaueCTBEHHAs, HO <JIMIKUTaI-IePeKTHas», ocTaércs B 000OpOTE, a HAPYIIUTEIb
HecET mTpadHbIe CAaHKIIUH.

Bropoe. [lomonnute cratbto 18.1 3akoHa 0 3epHE 4YaCThIO YETBEPTOU
CIIEYIOILEro cosiepkanus: «B ciaydyae TexHUUeCKON HEBO3MOKHOCTH 0(OPMIICHHUS
TOBAPOCONPOBOJUTEIIBHOTO  JTOKyMeHTa B  @DenepanpbHOM TOCYJAapCTBEHHOU
MH(POPMAILIMOHHON CUCTEME MPOCIEKUBAEMOCTH 3€pHA U IPOAYKTOB MepepabOTKU
3epHa BclieacTBUE cO0si B €€ paboTe, MOATBEPKAEHHOTO OMEPAaTOPOM CHCTEMBI,
NpuEMKa, OTTPy3Ka, EPEeBO3KA U pealn3alns NapTHH 3€pHa U MAPTUH MPOAYKTOB
nepepaboTKU 3epHa OCYLIECTBIISIOTCS HA OCHOBAaHUHU TOBAapOCONPOBOIUTEIBHOIO
JIOKyMEHTa, OPOPMIIEHHOTO Ha OyMa)KHOM HOCHUTEJIE B MOPSAKE, YCTAHOBICHHOM
IIpaBurensctBoM Poccuiickonn @enepanuu, € IOCIEAYHOUIMM BHECEHUEM
CBEJICHUI B CHCTEMY B T€UEHHE TPEX pabouux AHEH C MOMEHTAa BOCCTAHOBIICHUS
e€¢ paboTocrnocobHOCTWY». JlaHHAas HOpMa BBOJUT PEXHUM OTKa30yCTOMYMBOCTH:
XO3SIIICTBEHHAs] JAESITEIbHOCTh HE MpEKpallaeTcs H3-3a TEXHHUYECKOro c0os
rOCyAapCTBEHHOW HWHMPACTPYKTYphl, MPU STOM MOJHOTA JaHHBIX B CHUCTEME
o0ecrnieunBaeTcs NOCT(HPaKTyM B pa3yMHBIH CPOK.

Tpetpe. N310KUTh YacTh NEPBYIO cTaThl 18.2 3aKoHA O 3€pHE B CIIEAYIOIIECH
penakuuu: «llaptust 3epHa, KOTOpas HE COOTBETCTBYET TpeOOBaHUSIM
MEXAYHApOIHbIX  10roBopoB  Poccuiickon  ®denepanuy, HHBIX  aAKTOB,

COCTAaBJISIOIINX IpaBo EBpa3zuiickoro AKOHOMHYECKOTO COH03a, 51
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3aKkoHOJaTenbcTBa Poccuiickoit denepanuyn B 4acTu KadecTBa W 0O€30MacHOCTH
3epHa M (MIM) B OTHOIIEHHWHM KOTOpPOW ycTaHOBIEH ¢akT (ampcudukanuy,
MOJIC)KUT H3BATUIO, SKCIEPTU3E, BO3BpaTy WM YTWIM3AUUH [0 PEUICHUIO
ynosaomoueHHoro IlpaBurensctBoM Poccuiickoii ®enepanuu  deaepanrbHOTO
OpraHa HCIOJHUTEIBHOW BJIACTU B MOPSAKE, YCTaHOBIEHHOM lIpaBurtenbctBOM
Poccuiickoit ®eneparun». CyTh U3BMEHEHUS — UCKIIFOYEHHUE U3 JAHHOW YacTH CJIOB
«¥ (WIM) HA KOTOPYIO OTCYTCTBYIOT TOBAPOCOMPOBOJAUTENBHBIE JOKYMEHTHI, B TOM
YUCJIE TOBAPOCOMPOBOAUTEIbHBIA JOKYMEHT Ha NapTUI0 3€pPHa» B KayeCTBE
CaMOCTOSITEIbHOTO OCHOBAaHUSL Il U3bATHS. OTCYyTCTBHE JOKYMEHTa Kak
HapylmieHue MHQOPMAIMOHHOM  OO0s3aHHOCTH  mepemeniaercss B cdepy
aJIMUHUCTPATUBHOW OTBETCTBEHHOCTH (cTaThs 18.3 3akoHa O 3epHE BO
B3auMocBsi3u ¢ KoAIl PD), a He B chepy NpUHYAUTEIBHOTO U3bITHS UMYILECTBA.

Yerpéproe. Jomomuuth crathto 17.1 3akoHa O 3epHE YacCThiO CEMHAAIATOM
ciaenyromero coaepxkanus: «HecBoeBpeMeHHOE BHECEHHME WIIM  HEIOJHOTa
CBEJICHUM, BHECEHHBIX B DelepalibHYI0 TOCYIapCTBEHHYI0 HH(OPMAIMOHHYIO
CUCTEMY TIPOCISKHBAEMOCTH 3€pHAa M TNPOJYKTOB TMEpepadOTKU 3€pHa, He
ABJISIFOTCS. OCHOBAaHWEM i1 OTPAaHWYEHHS MpaB TOBAPOIPOM3BOJIUTENIEH Ha
peanu3anuio TapTHl 3€pHa W MapTUd TPOAYKTOB TMepepaboTKU  3epHa,
COOTBETCTBYIOIIUX 00s3aTEIHHBIM TPEOOBAHUSIM KauecTBa M 0€30MacCHOCTHY. JTa
HOpPMa BBINOJHAECT (YHKUHUIO MPaBOBOM «0E€30MacHOl TraBaHW»: OHA MPAMO
3aKpeIIieT Ha YPOBHE 3aKOHA MPHUHIUI, COTJIACHO KOTOpOoMY WH(MOpMaImoHHas
00sI3aHHOCTh HE TpaHCHOPMUPYETCS B JIMIICHUE IIpaBa Ha IKOHOMHUYECKYIO
NEATEIBHOCTb.

COBOKYIHOCTh YETBHIPEX MPE/JI0KEHHBIX MOMPABOK HE JEMOHTUPYET CUCTEMY
MPOCNEKUBAEMOCTH M HE OCJa0IsieT TOCYyAapCTBEHHbIM KOHTpoJb. OHa
MPOU3BOJNT WHOHM, CTPYKTYpHO Oojee TOHKHHM 3(PQeKT: pa3aenseT aBa MOTOKa
IPABOBBIX MOCJIEACTBUM, KOTOPBIE B JIEUCTBYHOUIEH PENAKLUHWH HEONPABIAHHO
cinuthl. [IOTOK, CBSI3aHHBIN C KAaUeCTBOM U OE€30IMACHOCTHIO, COXPAHSET KECTKUE
Mepbl mpecedeHus (M3bsATUE, FKcHepTh3a, yTuwiansanus). [1oTok, CBSI3aHHBIA C

WHQOPMAITMOHHOW  AUCHUIUIMHOM, TMOJydaeT COOCTBEHHBIE, COpa3MEpHbIC
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nocneacTsus (mrpad, 00sS3aHHOCTH BHECTU JAaHHBbIE, MpenymnpexzaeHue). Takoe
paszieleHue  COOTBETCTBYET  OOHIEMY  NPHHLIMIY  [PONOPUUOHATBHOCTU
nyOJMYHOTO BMENIATeNIbCTBA, MPU3HAHHOMY KaK KOHCTHUTYIIMOHHOW JIOKTPUHOMN
Poccniickonn ®enepanuu, Tak W MEXKIYHAPOJHOW IIPAKTHKOM PETyJIMPOBAHUS
1UPpOBBIX HHPPACTPYKTYD.

Kpome Toro, mpemiaraemple HW3MEHEHHS  YCTPAHSIOT  JIOTHUYECKOE
IPOTUBOPEYHE, 3AI0KEHHOE B CaMOM apXWUTEKType 3aKoHa O 3€pHe: cTaThs 1,
MpoBO3TJIaIIas MOACPKKY TOBapOIPOU3BOAUTENEH, 3a1a€T BEKTOP OOJIErYyeHUs
MX XO34MCTBEHHOW JEATEIBbHOCTH, TOrJa Kak ctatbu 18.1-18.2 B aelcTBytomen
pEeAaKUUU 3TOT BEKTOP Pa3BOPAYMBAIOT, MpeBpallas HUPPOBYI0 HHPPACTPYKTYPY
rocyJapCcTBa B HCTOYHHUK 3KOHOMHUYECKOTO PHUCKA MJIA TE€X CAaMbIX JHL, paau
KOTOPBIX OHA HOMUHAJIBHO CO3/1aBajachk. 3aKOH, KOTOPBIM B OJIHOM HOpME oOenaeT
NOAJEPKKY, a B JPYrod — U3bIMAeT HMYILIECTBO 34 HECBOCBPEMEHHO
0 OpPMIICHHBIH 3JIEKTPOHHBIN JNOKYMEHT, cTpajaeT BHYTPEHHEU
HEIOCJIEI0BATEIbHOCThIO, KOTOPYIO CIOCOOHA YCTPAHUTh JIMILb 3aKOHOIaTeIbHas
VHTEPBEHIIMS, a HE IOJA3aKOHHOE «Pa3bsICHEHUE).

OI'NC «3epHo» Kak ujed 0e3yCcIOBHO IIEHHA: MPO3PAYHBINA PHIHOK 3€pHA — B
MHTEepecax M rocyapcTBa, u 100pocoBecTHOro Ou3Heca. OHAKO LIEHHOCTh WU
HE OCBOOOXJAE€T OT HEOOXOJMMOCTH KPUTHUYECKH OLIEHUBATh €€ FOPUIUYECKOE
BoIuioleHue. JlencTByromas KOHCTpykuus crarer 17.1-18.2 3akonHa o 3epHe
co3aT PEeXUM, B KOTOPOM HHGPOpPMAIIMOHHAS CHCTeMa W3 WHCTPYMEHTa y4ETa
npeBpaiaercs B nuiaroaym o00pora, a JOKyMEHT B HEH — U3 cpecTBa (pukcauuu
JAHHBIX — B KBa3WIWIICH3WIO Ha XO3SMCTBEHHYIO JEATENIBHOCTb. Takoe
IIPEBPAILEHUE HE TOJBKO HENPONOPLUUOHAIBHO € KOHCTUTYLMOHHO-IIPABOBOU
TOYKA 3pEHUA, HO M DKOHOMUYECKHM KOHTPIPOAYKTUBHO: OHO IIOBBIIIAET
TPAH3aKIMOHHBIE M3JIEPKKH, YCWIMBAECT PHIHOYHYIO BJIACTh SKOHOMHYECKHU
CHWIBHBIX CYOBEKTOB, TEHEPUPYET «IUCKOHT LHU(PPOBOTO PHUCKA» U CTABUT
pealbHBI TOBApOOOOPOT B 3aBUCHUMOCTh OT HaJE&KHOCTU TrocynaapctBeHHor WT-
UHOPACTPYKTYPHl — HAAEKHOCTH, KOTOPYIO HHKTO HE TapaHTUPYeT U 3a cOoi

KOTOPOM HUKTO HE HECET UMYIIECTBEHHOM OTBETCTBEHHOCTH IEPEJ] YYACTHUKAMU

234



International agricultural journal 3/2026

pbeiHKa. [Ipenno’keHHble MONMpaBKH — HE albTEpHATHUBA NPOCIEKUBAEMOCTH, a
yCcloBUE €€ YCTOWYMBOCTU: CHCTEMa, KOTOpas He JIOMaeT OOOpOT MpH CBOHX
COOCTBEHHBIX COOsIX, 3acCiIy)KHBaeT OOJIBIIETO0 JOBEpHUS YYaCTHHKOB U, Kak
CJIEJICTBHE, MOIy4YaeT Oojee MOJHbIE U CBOEBPEMEHHbIE JaHHbIE. B 3TOM coctouT
napajokc HUQPPOBOrO PEryIUPOBAHMS: OCIA0JIEHHE KapaTebHOCTH TOBBIIIAET
MH()OPMATUBHOCTD.
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