ISSN 2071-2243
DOI: 10.53914/issn2071-2243
EDN: UGWVQY

BECTHUK

BOPOHE>XXCKOI'O NrOCYOAPCTBEHHOIO
ArPAPHOIO YHMBEPCUTETA

TEOPETUYHECKUA N HAYHHO-MPAKTUHECK W XKYPHAN
BOPOHE>XXCKOI'O rOCYOAPCTBEHHOIO ArPAPHOIO
YHUBEPCUTETA NMEHU UMIEPATOPA MNETPA |

1lybnuxyromest pesynomamol (hyHOAMEHMATbHBIX U NPUKTIAOHBIX
UCCIIe008AHULL MeOPeMUKO-Memo00I02ULeCKUX U NPAKMUYEeCKUX
npobem 8 pasiuyHblX 001ACMAX HAYKU U NPAKMUKU
(npearcoe ececo npumenumenvro k AIIK),
npeonazaromcs nymu ux peueHust

N3poeTcs ¢ 1998 ropoa

[epUoANYHOCTb — 4 BbIMYyCKA B FOA,

Tom 16,
Bbinyck 3(78)

DOI: 10.53914/issn2071-2243_2023_3

BOPOHEX
OreQyY BO BopoHexckuin TAY
2023



I'JTABHBII PEJJAKTOP — npopekTop 110 Hay4HoOi paGoTte

TOKTOp 9KoHOMHKYecknx Hayk JI.A. 3anopo:kueBa

3AMECTUTEJIb I''TABHOI'O PEJJAKTOPA — npopexTop o y4eOHo#1 paboTe
JIOKTOP TEXHUUYECKUX Hayk, nmpodeccop H.M. /lepkanocoBa

3aperucrpupoBan DenepanbHOi CiTyk001i 110 Haa30py B chepe
CBSI3H, UH(POPMAIIMOHHBIX TEXHOJIOTHIA U MaCCOBBIX KOMMYHHKAITHIA
(Pockomuamzop), per. Ne [T Ne ®C77-73529 ot 24 aBrycra 2018 .

[oanucHoii uanexc 45154 o0beqMHEHHOTO KaTanora razeT u xxypHanos «IIpecca Poccum»

BecTHuk BriII04eH B [lepeyeHb peneH3MpyeMbIX HAYYHbIX U3IaHUIM,
B KOTOPBIX J0JKHBI ObITH ONY0JIMKOBAHBI OCHOBHbIE HAYYHbIE Pe3yJIbTAThI
AUCCEePTANMII HA COMCKAHUE YYeHOH cTeleHN KaHIUAaTa HAYK, HA COMCKaHne
YUYEHOI CTeleHu JOKTOpa HAYK, Bbicueil arrectannonHoilt komuccun (BAK)
npu Munucrepcrse oopazoBanusi U Hayku Poccuiickoii ®enepanum —
Ne 394 no cocrosinuio Ha 07.07.2023

IIpucBoena xareropust K1 — Ne 313 B UToroBom cnucke u3iaHmii,
pacnpeeieHHbIX 10 KATErOPpHUsM, [0 COCTOTHUIO Ha 06.12.2022

BecTHuk BopoHeskckoro rocyiapcTBeHHOr0 arpapHoOro yHuBepcuTeTa
NPUHUMAET K MyOJUKALMH CTATHH M0 cJIeAyIOLIMM HaYYHbIM
CHeUHATBHOCTSM U COOTBETCTBYIOLMM MM OTPACIAM HAYKHU:

4.1.1. Oburee 3emieaenne U paCTeHHEBOACTBO (CEIbCKOX035HCTBEHHBIE HAYKH)
(c 01.02.2022);

4.1.3. Arpoxumusi, arporoYBOBEICHUE, 3alIUTa U KapaHTHUH PaCcTEeHUMN
(cenpckoxo3siicTBeHHbIE Haykn) (¢ 13.10.2022);

4.1.3. ArpoxuMusi, arporo4BOBEICHUE, 3aIIUTa U KAPAHTUH PACTEHUI
(6uonmorudeckue Hayku) (¢ 13.10.2022);

4.1.4. CanoBOACTBO, OBOIIEBOICTBO, BHHOTPAAAPCTBO U JIEKAPCTBEHHBIE KYIbTYPHI
(cenpckoxo3siicTBeHHbIE Haykn) (¢ 13.10.2022);

4.1.5. Menuoparus, BOJHOE X035HCTBO U arpodu3nka (CenbCKOX03IiCTBEHHbIE HAYKH)
(c 13.10.2022);

4.3.1. TexHoxornu, MamvHbl ¥ 000PYIOBaHHE JJIS arPONPOMBINIIIEHHOTO KOMILJIEKCa
(Texamueckue Hayku) (¢ 13.10.2022);

4.3.2. DIEKTPOTEXHOJOTUH, IJIEKTPOOOOPYAOBAaHNE U IHEPTOCHAOKEHHE
arpoNpOMBINIJICHHOTO KOMILIEKca (TexHudeckue Haykn) (¢ 13.10.2022);

5.2.3. PerunonanbHas u oTpacieBasi 5KOHOMHKa (3koHOMUYeckue Hayku) (¢ 13.10.2022);

5.2.4. ®unance (3koHOMHYeckue Hayku) (¢ 01.02.2022).




PEJAKIIMOHHBII COBET

I'puropseBa Jlioomuia BukTopoBHA, JOKTOp CENBCKOXO3AWCTBEHHBIX HAyK, Ipodeccop,
CTapIINi HAy4YHBI COTPYIHUK, 3acIyKeHHBIH pabOTHHUK celbCKOTO X03sicTBa Poccuiickoit @enepa-
IIUU, JTUPEKTOP IUIOAO0OBOIIHOTO MHCTUTYTa MMeHH U.B. Muuypuna ®I'BOY BO «MuuypuHckuii
TrOCYJAapCTBEHHBIA arpapHblii YHUBEPCUTETY.

JeBsaToBa Tathsina AHATOJIbEBHA, JTOKTOP OMOIIOTHYECKHUX HAYyK, Ipodeccop, 3aBeAyIOIHHA
kadenpoit skomoruu u 3eMedbHBIX pecypcoB @I'BOY BO «BopoHexckuil TrocyaapCTBEHHBIH
YHUBEPCUTETY.

JdenoB Anatosmii BaagumMupoBu4, JOKTOp CENbCKOXO3SHCTBEHHBIX HAyK, Ipodeccop, mpo-
(eccop kadenpsl 3emienenus, pacTreHUeBoACTBa U 3amuThl pacternii PI'BOY BO «Boponexckuii
TrOCY/IapCTBEHHBII arpapHbIil YHUBEpCUTET UMEHHU ummepaTopa [letpa I».

HNnnapuonoB Anexcanap UBaHoBUY, JOKTOp OMOIOTHYECKUX HAYK, mpodeccop, mpodeccop
Kadeapsl 3emIieieNnysi, pacTeHHeBoICTBa U 3amuThl pactrenuit ®I'bOY BO «BopoHnexckuit rocynap-
CTBEHHBI! arpapHblii yHUBEpCUTET UMeHHU umieparopa Ilerpa I».

Kunszes Cepreii JIMuTpueBu4, TOKTOp CEIHCKOXO3SMCTBEHHBIX HAYK, Tpodeccop, TUPEKTop,
TJIaBHBIN HAYYHBIH COTPYMHUK iabopaTopuu cenekiun arogaeix KynsTyp @I'BHY «Bcepoccuiickuit
Hay4YHO-MCCIIEA0BATENbCKUA HHCTUTYT CEEKIMH II0J0BBIX KYJIbTYp».

Kopxor Cepreii UBaHOBHY, TOKTOP CEIBCKOXO3SMMCTBEHHBIX HayK, Ipodeccop, mpodeccop
kadenpsl 3emirenienusi, pacteHneBoacTBa u 3amuThl pacreanii ®I'bOY BO «Boponexckuit rocymap-
CTBEHHBII arpapHblii yHUBEpCUTET UMeHHU umieparopa Ilerpa I».

MunakoBa Oabra AjeKcaHJpOBHA, JOKTOP CEIbCKOXO3SHCTBEHHBIX HAyK, BEIyLIU Hayd-
HBII COTPYAHUK, 3aBEAYIOIINI J1a00paTopuel arpodIKOIIOTHIECKUX HCCIIEA0OBAaHUN CBEKIIOBUYHBIX arpo-
ueHo3oB ®I'BHY «Bcepoccuiickuii Hay4YHO-UCCIIEAOBATENbCKUI HHCTUTYT CaXxapHOM CBEKJIbI U caxapa
umenu A.J1. MaziaymoBay.

Ms3un Huxogaii I'eoprueBud, TOKTOp CETHCKOXO3SHCTBEHHBIX HayK, mpodeccop, mpodec-
cop kadenpsl arpoxuMud, nousosereHuss u arposkoiorun ®I'bOY BO «Boponexckuid rocynap-
CTBEHHBII arpapHblii yHUBEpCUTET UMeHU umieparopa Ilerpa I».

HosapayeBa Panca I'puropbeBHa, TOKTOP CEIbCKOXO3AMCTBEHHBIX HAYK, JOLEHT, 3aBEIY-
romuil kadeapoit mmonoBoacTBa U oporieBogcTBa ®I'BOY BO «BopoHexckuii rocynapCTBEHHBIH
arpapHbll yHUBEPCUTET UMEHM nuMIiieparTopa Ilerpa I».

Oo6pa3zuo Baagumup HukosaeBHY, JOKTOP CEIIbCKOXO3SUCTBEHHBIX HAYK, MOIEHT, H. O.
3aBeyromero kadeapoi 3emiieienus, pacTeHueBoacTBa u 3amuTthl pacrennit ®I'BOY BO «Bopo-
HEKCKHUH TrOCyIapCTBEHHBIN arpapHblil yHUBepcUTET uMeHU umneparopa Ilerpa I».

Adonnue Imurpuii HukosaeBu4, TOKTOp TEXHUYECKUX HAyK, Ipodeccop, 3aBeyronui
kaeapoii anekrpoTexHuku 1 aBToMatukd @I'BOY BO «Boponexckuii rocy1apCTBEHHBIN arpapHbIi
YHHUBEpPCUTET UMEHHN uMmieparopa Iletpa I».

AxmanoB Baxpommkon PamkaGoBu4, HOKTOp TEXHHUUECKUX HAyK, Mpodeccop, MPOpPEeKTop
1o Hay4Ho# pabote, Tamkukckuii arpapusiii yauBepcuteT umenu Llupunamo [oremypa.

Benaun Cepreii BaaaumMupoBu4, IOKTOp TEXHHYECKHX HayK, Mpodeccop, 3aBerlyIONIui
kadeapoii anexTpoodopynoBanus u dnekrporexnonoruii B AIIK ®T'BOY BO «benropockuii rocy-
JIAPCTBEHHBIN arpapHbIil yHuBepcuTeT uMeHu B. 5. I'opunay.

Bunorpagos Anexcanap BiaaaMMHpOBHY, TOKTOp TEXHHUYECKHUX HAYK, JIOIEHT, IIaBHBIM
HaYYHBIH COTPYIHUK JJabopaTopuu 3ekTpocHabxenus u temnoobecnedenuss PI'BHY «Denepanbubrit
Hay4HbII arpOMHXKEHEPHBIN LeHTp BUM».

I'yneBckuit BsiueciiaBp AHATOJIbEBHY, JOKTOP TEXHUYECKUX HAyK, JOLEHT, JIUPEKTOP
OI'BHY «Bcepoccuiickuii HaydHO-HCCIEI0BATENBCKAN HHCTUTYT 3alIUThl pacTeHui» (BopoHexkckas
o0racTs).

3aBpaxHoB AHaTouuii UBaHOBHY, TOKTOp TEXHUYECKUX HAyK, akageMuk PAH, mpodeccop,
TJIaBHBIA HAay4YHBIH COTPYIHHMK, podeccop Kadeapsl TEXHOIOTHYECKHUX MPOLECCOB U TEXHOC(HEPHOH
6e3onacaocty PI'BOY BO «MuuypuHCKHiA TOCYAapCTBEHHBIN arpapHbIi YHUBEPCUTETY.

Opoounckuii Baagumup MBaHOBHY, TOKTOP CEIbCKOXO3AHCTBEHHBIX HAyK, MHpodeccop,
3aBeqyIonMi Kadenpoil celbCKOXO03MCTBEHHBIX MaIliH, TPAaKTOPOB U aBTOMOOWIICH, J€KaH arporH-
xerepHoro ¢axyisreta PI'BOY BO «BopoHexckuil rocyaapCTBEHHBIH arpapHbIii YHHUBEPCHTET
nMeHu umrieparopa Ilerpa I».




OctpukoB Banepuii BacuiabeBH4, TOKTOp TEXHHYECKUX HayK, mpodeccop, 3aBeqyrolmi
nmaboparopreil UCTIONB30BAHNS CMa30YHBIX MAaTEepPHaJioB M OoTpaboTaHHBIX HedTenpoxykTtoB GI'BHY
«Bcepoccuiickuii HAyYHO-HUCCIIEIOBATENBCKII HHCTUTYT MCIIOB30BAHNS TEXHUKH U HE()TETIPOTYKTOB
B CEJIbCKOM XO3IHCTBEM.

3akmeBckuii Bacuauii I'eoprueBud, JOKTOp 3KOHOMHYECKUX HAYyK, akaJeMHUK Poccuiickoit
aKaJeMuH HayK, mpodeccop, IOUYETHBIH pabOTHUK arpolpoMBIIIIIIEHHOr0 KoMiriekca Poccun, pykoBo-
qutens HaydHo-HMccnenoBaTebCKOro MHCTUTYTa 3KOHOMMKH M OpTaHM3allM{ arpolpOMBIIIIEHHOTO
koMImiekca I{enTpambsHo-UepHozemHoro paiiona — ¢umnana GI'BHY «BopoHexckuii dhemeparbHbII
arpapHsblii HayuHslid HeHTp uM. B.B. JfokydaeBay.

HemypatoB Cadut BopucoBHY, TOKTOp 3KOHOMHYECKHX HayK, Mpodeccop, aKaaeMHK
Ka3zaxckoil akameMHM CeJIbCKOXO3SMCTBEHHBIX HayK, Ipe3naeHT KocTaHalickoro HWH)XKEHEpHO-
SKOHOMHYECKOro yHuBepcuteTa uM. M. JlynaTosa.

IIponckas Oabra HukosnaeBHa, JOKTOp 3KOHOMHYECKUX HAYK, OLIEHT, A€KaH MHKEHEPHOU
mkoitsl (pakynsTera) PI'AOY BO «MOCKOBCKHI TOTUTEXHUYECKUNA YHUBEPCUTETY.

PagoBanoBuu Jlazap, moxtop, mpodeccop, IekaH SKOHOMHYeckoro (hakympreta bpuko,
Boctouno-CapaeBckuii Y HUBEpCHUTET.

PoauonoBa Oabra AHaToJIbeBHA, TOKTOP PKOHOMHYECKHX HAyK, Mpodeccop, 3aMeCTHTENb
JUPEKTOpa Mo HaydHOU paboTe Beepoccuiickoro HayqyHO-HCCIE0BATENBECKOTO HHCTUTYTa OpraHu3a-
UM TIPOU3BOJICTBA, TPYJa M YIPaBJICHUS B CebCKOM Xo3stcTee — Gunuana @TBHY «Denepanbublit
Hay4YHbIM LIEHTP arpapHOil 3KOHOMHUKHU U COLMAIBHOI'O Pa3BUTHs CEIbCKUX TeppuTopuil — Beepoc-
CHUNMCKUU Hay4YHO-UCCIIEA0BATENbCKUN HHCTUTYT SKOHOMUKHU CEIBCKOI0 X03SIMCTBAY.

CwmbicioBa Oabra HOpbeBHa, TOKTOp SKOHOMHUYECKHUX HAyK, JIOIEHT, 3aMECTUTENb TUPEK-
Topa 1o Hay4HO# padote Jlumenkoro dhummana ®I'OBY BO «DunrancOBHIN yHUBEpcuTeT mpu llpaBu-
tenscTBe Poccuiickoit denepanumy».

YupkoBa Mapusi BopucoBHa, T0KTOp 5KOHOMHYECKHX HaYK, Mpodeccop, HAyUHbIH COTPY/I-
HUK Jaboparopun ¢uHaHcoBoro menemkmenta ®I'BOY BO «BopoHexckuil rocyaapcTBEHHBIH
arpapHblil yHUBepcUTET uMeHu umiepartopa [lerpa I».

OTBETCTBEHHbBII CEKPETAPL — H.M. I'puéanoBa
DJeKTpoHHAas BepcHs U TPeOOBaHHS K CTaThIM pa3MeIlleHbI Ha caiite http://vestnik.vsau.ru

OnexTpoHHas Bepcus KypHaina B popmatre XML/XML+PDF pa3memniena
Ha caiite HayuHoit anexrponHnoii 6ubmmoreku (HOB) http://elibrary.ru

Kypnan BrirodeH B 6ubnuorpaduueckyro 6a3y JaHHBIX HAYYHBIX MyOTUKAIUHA POCCUICKUX YUSHBIX
Poccuiickuit nanekc Haygroro nutuposanus crateit (PUHIL), Hossrit ciimcok RSCI Ha mmardopme
Web of Science, a Taxoke 6a3y naHHBIX MeXayHapogHOH HH()OPMAIIIOHHOMN CHCTEMBI
TI0 CETbCKOMY XO35HCTBY M CMEXHBIM ¢ HUM oTpacisiM (AGRIS)

ISSN 2071-2243

Ilmara ¢ ACIIUPAHTOB 3a Hy6JII/IKaIII/IIO pyKOHHCEﬁ HC B3UMACTCA

Yupenutens: PI'BOY BO Boponexckuiit TAY
IMouToBslit anpec: 394087, r. Boponex, yn. MudypuHa, 1
Ten.: +7(473) 253-81-68
E-mail: vestnik@srd.vsau.ru

© ®I'bOY BO Boponexckuiit 'AY, 2023




ISSN 2071-2243
DOI: 10.53914/issn2071-2243
EDN: UGWVQY

VESTNIK

OF VORONEZH STATE AGRARIAN UNIVERSITY

THEORETICAL AND RESEARCH & PRACTICE JOURNAL
OF VORONEZH STATE AGRARIAN UNIVERSITY
NAMED AFTER EMPEROR PETER THE GREAT

Results of fundamental and applied researches of conceptual, methodological
and experimental issues in different spheres of science and practice
(preferably related to the Agro-Industrial Complex),
ways of solution are published in the journal

Published since 1998
Periodicity — 4 issues per year

Volume 16,
Issue 3(78)

DOI: 10.53914/issn2071-2243_2023_3

VORONEZH
Voronezh SAU
2023



EDITOR-IN-CHIEF — Vice-Rector for Research,
Doctor of Economic Sciences L.A. Zaporozhtseva

DEPUTY CHIEF EDITOR - Vice-Rector for Academic Affairs,
Doctor of Engineering Sciences, Professor N.M. Derkanosova

The journal is registered by the Federal Service for Supervision
of Communications, Information Technology and Mass Media (Roskomnadzor),
the Mass Media Registration Certificate [I1 Ne ®C 77-73529 as of August 24, 2018

Subscription index of the United Catalogue of Periodicals ‘Pressa Rossii’ No. 45154

Vestnik is included in the List of Peer-Reviewed Scientific Periodicals
recommended for publishing the major research results of dissertations
for candidate and doctorate degrees — No. 394 as of July 07, 2023

According to Peer-Reviewed Scientific Periodicals ranking Vestnik

was assigned K1 category — No. 313 in Recordholding as of December 06, 2022

Vestnik of Voronezh State Agrarian University accepts
for publication articles on the following scientific

specialties and corresponding branches of study:

4.1.1. General Soil Management and Crop Science (Agricultural Sciences)
(from 01.02.2022);

4.1.3. Agricultural Chemistry, Agronomic Soil Science, Protection and Quarantine of Plants
(Agricultural Sciences) (from 13.10.2022);

4.1.3. Agricultural Chemistry, Agronomic Soil Science, Protection and Quarantine of Plants
(Biological Sciences) (from 13.10.2022);

4.1.4. Horticulture, Olericulture, Viticulture and Medicinal Plants (Agricultural Sciences)
(from 13.10.2022);

4.1.5. Land Reclamation, Water Management and Agricultural Physics (Agricultural Sciences)
(from 13.10.2022);

4.3.1. Technologies, Machinery and Equipment for Agro-Industrial Complex (Engineering
Sciences) (from 13.10.2022);

4.3.2. Electrotechnics, Electrical Equipment and Electrical Power Supply for Agro-Industrial
Complex (Engineering Sciences) (from 13.10.2022);

5.2.3. Regional and Sectoral Economics (Economic Sciences) (from 13.10.2022);

5.2.4. Finance (Economic Sciences) (from 01.02.2022).




EDITORIAL BOARD

Lyudmila V. Grigorieva, Doctor of Agricultural Sciences, Full Professor, Senior Research
Scientist, Honored Worker of Agricultural Industry of the Russian Federation, Director of Fruit-and-
Vegetable Institute named after I.V. Michurin, Michurinsk State Agrarian University.

Tatyana A. Devjatova, Doctor of Biological Sciences, Full Professor, Head of the Depart-
ment of Ecology and Land Resources, Voronezh State University.

Anatoliy V. Dedov, Doctor of Agricultural Sciences, Full Professor, Professor at the Depart-
ment of Soil Management, Crop Science and Plant Protection, Voronezh State Agrarian University
named after Emperor Peter the Great.

Aleksandr 1. Illarionov, Doctor of Biological Sciences, Full Professor, Professor at the
Department of Soil Management, Crop Science and Plant Protection, Voronezh State Agrarian
University named after Emperor Peter the Great.

Sergey D. Knyazev, Doctor of Agricultural Sciences, Full Professor, Director, Chief Research
Scientist of Berry Plants Breeding Laboratory, All-Russian Research Institute of Horticultural Plant
Breeding.

Sergey 1. Korzhov, Doctor of Agricultural Sciences, Full Professor, Professor at the Depart-
ment of Soil Management, Crop Science and Plant Protection, Voronezh State Agrarian University
named after Emperor Peter the Great.

Olga A. Minakova, Doctor of Agricultural Sciences, Leading Research Scientist, Head of
the Laboratory of Agroecological Studies of Sugar Beet-Root Agrocenosis, All-Russian Research
Institute of Sugar Beet and Sugar named after A.L. Mazlumov.

Nikolay G. Myazin, Doctor of Agricultural Sciences, Full Professor, Professor at the Depart-
ment of Agricultural Chemistry, Soil Science and Agroecology, Voronezh State Agrarian University
named after Emperor Peter the Great.

Raisa G. Nozdracheva, Doctor of Agricultural Sciences, Docent, Head of the Department
of Fruit and Vegetable Growing, Voronezh State Agrarian University named after Emperor Peter
the Great.

Vladimir N. Obraztsov, Doctor of Agricultural Sciences, Docent, Acting Head of the
Department of Soil Management, Crop Science and Plant Protection, Voronezh State Agrarian
University named after Emperor Peter the Great.

Dmitriy N. Afonichev, Doctor of Engineering Sciences, Full Professor, Head of the Department
of Electrical Engineering and Automation, Voronezh State Agrarian University named after Emperor
Peter the Great.

Bakhromdzhon R. Akhmadov, Doctor of Engineering Sciences, Full Professor, Vice-Rector
for Research, Tajik Agrarian University named Shirinsho Shotemur.

Sergey V. Vendin, Doctor of Engineering Sciences, Full Professor, Head of the Department
of Electrical Equipment and Electrical Technologies in the Agro-Industrial Complex, Belgorod State
Agrarian University named after V.Ya. Gorin.

Aleksandr V. Vinogradov, Doctor of Engineering Sciences, Docent, Chief Research Scientist
of Power Supply and Heat Exchange Laboratory, Federal Scientific Agroengineering Center VIM.

Vyacheslav A. Gulevsky, Doctor of Engineering Sciences, Docent, Director, All-Russian
Research Institute of Plant Protection (Voronezh Oblast).

Anatoliy I. Zavrazhnov, Doctor of Engineering Sciences, Academician of the Russian
Academy of Sciences (RAS), Full Professor, Chief Researcher, Professor at the Department of
Technological Processes and Technosphere Safety, Michurinsk State Agrarian University.

Vladimir I. Orobinsky, Doctor of Agricultural Sciences, Full Professor, Head of the Depart-
ment of Agricultural Machinery, Tractors and Cars, Dean of the Faculty of Rural Engineering, Voro-
nezh State Agrarian University named after Emperor Peter the Great.




Valery V. Ostrikov, Doctor of Engineering Sciences, Full Professor, Head of the Laboratory
for Use of Lubricants and Spent Petroleum Products, All-Russian Research Institute for Use of
Machinery and Petroleum Products in Agriculture.

Vasiliy G. Zakshevski, Doctor of Economic Sciences, Academician of the Russian Academy
of Sciences (RAS), Honored Worker of Agro-Industrial Complex of Russia, Full Professor, Chief
Executive, Research Institute of Economics and Organization of the Agro-Industrial Complex of the
Central Chernozem Region — Branch of Voronezh Federal Agricultural Scientific Centre named after
V.V. Dokuchaev.

Sabit B. Ismuratov, Doctor of Economic Sciences, Full Professor, Academician of the Kazakh
National Academy of Sciences, President, Kostanay Engineering-Economical University named after
M. Dulatov.

Olga N. Pronskaya, Doctor of Economic Sciences, Docent, Dean of Engineering School,
Moscow Polytechnic University.

Lazar K. Radovanovich, Doctor, Professor, Dean of the Faculty of Economics — Brcko,
University of East Sarajevo.

Olga A. Rodionova, Doctor of Economic Sciences, Full Professor, Deputy Director for
Science, All-Russian Scientific Research Institute of the Organization of Production, Labor and
Management in Agriculture — Branch of the Federal State Budgetary Scientific Institution “Federal
Research Center of Agrarian Economy and Social Development of Rural Areas — All-Russian
Research Institute of Agricultural Economics”.

Olga Yu. Smyslova, Doctor of Economic Sciences, Docent, Vice-Rector for Research,
Lipetsk Branch of Financial University under the Government of the Russian Federation.

Mariya B. Chirkova, Doctor of Economic Sciences, Full Professor, Research Scientist of
Financial Management Laboratory, Voronezh State Agrarian University named after Emperor Peter
the Great.

EXECUTIVE SECRETARY — N.M. Gribanova

Electronic version and requirements for publishing
scientific articles are available at http://vestnik.vsau.ru

Electronic version of the journal in XML/XML+PDF format
is available on the site of eLIBRARY.RU at http://elibrary.ru

The journal is included in the bibliographic database of Scientific Publications of Russian Authors
and of the Information about Citing These Publications, i.e. Russian Science Citation Index (RINTS),

in the New List of Russian Science Citation Index database (RSCI) on the Web of Science platform,
as well as in the database of the International System for Agricultural Science and Technology (AGRIS)

ISSN 2071-2243

No fee is charged from postgraduate students for publications

Founder: Voronezh SAU
Address: 1 Michurin street, Voronezh, 394087, Russia

Tel. number: +7(473) 253-81-68
E-mail: vestnik@srd.vsau.ru

© Voronezh SAU, 2023




BECTHUWK

BOPOHEXCKOIo
FOCYOAPCTBEHHOIO
ArPAPHOIO YHUBEPCUTETA Bt paa o ron

COOEPXAHUE
CONTENTS

4.1.1. OBLLUEE 3EMINEQEJIVE N PACTEHMEBOOCTBO
(CENbCKOXO3ANCTBEHHBLIE HAYKW)

4.1.1. GENERAL SOIL MANAGEMENT AND CROP SCIENCE
(AGRICULTURAL SCIENCES)

NoanecHbix H.B., Kagbipos C.B., O6pasuos B.H.

Brvonornyecknin noTeHUmMan u NepcneKkTMBbl NOBbILEHUST NPOAYKTUBHOCTU
TBEpAOW APOBON MweHuLbl B ycrnosusx LIYP

Podlesnykh N.V., Kadyrov S.V., Obraztsov V.N.

Biological potential and prospects for increasing the productivity
of hard spring wheat in the conditions of the Central Chernozem Region...........ccccoiiiiiiiiiiiniin e 13

Kapbipos C.B., NoanecHsbix H.B., 3apopoxHas B.A., O6pa3suos B.H.
BnusHue HopMm BbICEBA M a30THOIO NUTAHWUS HA NoKasaTenu

KayecTBa TBEpOOWN SPOBOM MNLLEHULbI B ycrioBusix necoctenu LIYP
Kadyrov S.V., Podlesnykh N.V., Zadorozhnaya V.A., Obraztsov V.N.

Effect of seeding rate and nitrogenous nutrition on quality parameters of hard spring
wheat in the conditions of the forest-steppe of the Central Chernozem Region..........ccooceviiiieieriiiienee e 22

DopoxoB A.C., MbinbHeB B.B., CemeHoBa H.A., LLnpokoBa M.C., YunuHrapsH H.O.
BnusiHne cnekTpanbHOro coctaBa cBeTa Ha HakomnneHne oTOCUHTETUYECKUX MUIMEHTOB
N YPOXKaMHOCTb 3€PHOBBIX KyIbTYp MPU BbipaliMBaHUM B KOHTPONMPYEMbIX YCITOBUSIX
Dorokhov A.S., Pylnev V.V., Semenova N.A., Shirokova M.S., Chilingaryan N.O.

Effect of spectral composition of light on the accumulation of photosynthetic pigments
and yield of grain crops grown in controlled CONAILION ..o 29

4.1.3. ATPOXVMUS, ATPOMNOYBOBELEHME, SALUNTA N KAPAHTVH PACTEHUN
(CENbCKOXO3ANCTBEHHBLIE HAYKW)

4.1.1. AGRICULTURAL CHEMISTRY, AGRONOMIC SOIL SCIENCE,
PROTECTION AND QUARANTINE OF PLANTS (AGRICULTURAL SCIENCES)

FacaHoBa E.C., MansiBckas A.B., CtekonbHukoB K.E., MasuH H.I".
BnunsiHne MHoroneTHero BHeceHus yoobpeHuin n menvopaHTa

Ha OCHOBHbIE MOKa3aTenNu NoAoPoOaUs YepHO3EMA BbILLENTOYEHHOTO
Gasanova E.S., Malyavskaya A.V., Stekolnikov K.E., Myazin N.G.

Effect of long-term application of fertilizers and ameliorant
on the basic indicators of fertility of leached chernozem SOil...........ccooii e 42




UnnapuoHoB A.U., flepkau A.A., ToponuuH U.C.
MeTogabl n cpeacTea MHTErPUPOBAHHOM 3aLUMTbI KapTodens OT BpeAHbIX OpraHn3moB

lllarionov A.l., Derkach A.A., Toropchin I.S.

Methods and means of integrated protection of potato crop from pests........ccoovviiiici i,

4.1.3. ArPOXMWA, ATPOMNOYBOBENEHWE, 3ALLNTA
N KAPAHTUH PACTEHUW (BNOJTIOTMYECKUE HAYKW)

4.1.3. AGRICULTURAL CHEMISTRY, AGRONOMIC SOIL SCIENCE,
PROTECTION AND QUARANTINE OF PLANTS (BIOLOGICAL SCIENCES)

Pa6uuHckan T.A., Akosnesa J1.J1., Bo6pewora U.10.
MepcnekTnBbl pa3paboTkn GuoumaHoro npenapaTa Ha OCHOBE
B6uonornyeckn akTMBHbIX BeLLecTB u3 6oplyeBuka COCHOBCKOroO
Ryabchinskaya T.A., Yakovleva L.L., Bobreshova l.Yu.
Prospects for the development of biocidal preparation based

on biologically active substances from Heracleum SOSNOWSKYI ........cccoeeeeeeeeeeiiiieiieeeeeeeeee

4.1.4. CAOOBOACTBO, OBOLLIEBOACTBO,
BUHOIPALAPCTBO W JIEKAPCTBEHHBIE KYNbTYPbI
(CENNbCKOXO3ANCTBEHHbBIE HAYKW)

4.1.4. HORTICULTURE, OLERICULTURE, VITICULTURE
AND MEDICINAL PLANTS (AGRICULTURAL SCIENCES)

TuxoHoBa M.A.

Xo3sancTBeHHO-B1onormyeckas oLeHka TEMHOATOAHbIX CTONOBbIX
copTtoB BuHorpaga ( Vitis L.) B ycnosusax KOxHoro Ypana
Tikhonova M.A.

Commercial and biological assessment of table dark grape

varieties (Vitis L.) in the conditions of the Southern Ural ............ccoooiiiiiiiiiii e,

Mepexko O.E., AMuHoBa E.B.

AHanmns coBpeMeHHOro COpTUMEHTa U AMHaAMUKM BblpallUBaHUs
sa6noHn (Malus domestica Borkh.) B cagoBoactse Poccun

Merezhko O.E., Aminova E.V.
Analysis of the modern assortment and dynamics of cultivation

of apple tree (Malus domestica Borkh.) in horticulture in RUSSIa .......coooiiiiiiiiiii

4.1.5. MENIMOPALMA, BOOHOE XO3ANCTBO N ATPO®U3NKA
(CENbCKOXO3ANCTBEHHBLIE HAYKW)

4.1.5. LAND RECLAMATION, WATER MANAGEMENT
AND AGRICULTURAL PHYSICS (AGRICULTURAL SCIENCES)

Maxawnckun KO.A., NMaenos A.A.
MeToauka pacyeTa BOAHOMO pexxmmMa MenMopupoBaHHbIX 3eMerb

Mazhaysky Yu.A., Paviov A.A.

Water regime of reclaimed lands calculation proCeaUIe. ...........cociiiiiiiiiiiiie e e

CumakoBa T.B., CumakoB A.B., MBaHoBa A.[l.
MOHUTOPUHT MENUOPUPYEMBIX 3EMENb C UCMONb30BaHWEM NaHALLIAadTHO-3KOMNOMMYECKOro Noaxoaa

Simakova T.V., Simakov A.V., lvanova A.D.

Monitoring of reclaimed lands using the landscape-ecological approach.............ccccceriiiiiiniiiesie e

FNopbyHoBa H.C., KynukoBa E.B., Kynukos 10.A.
Bo3amoxHble cnocobbl Menvopaummn NoYs Npy 3arpsa3HeHn PagnoakTUBHLIMU U30ToNaMm

Gorbunova N.S., Kulikova E.V., Kulikov Yu.A.

Possible methods of reclamation of soils contaminated with radioactive iSOtOpes........cccooecveenerernirneineens

10



4.3.1. TEXHONOIrnn, MAWMHLI N OBOPYOOBAHUE
AnA ArPONPOMBILTEHHOIO KOMIJTEKCA (TEXHUYECKUE HAYKIN)

4.3.1. TECHNOLOGIES, MACHINERY AND EQUIPMENT
FOR AGRO-INDUSTRIAL COMPLEX (ENGINEERING SCIENCES)

Wenenés C.A., Yecknpgos M.B., Ynpkos I'.H.
OnpepeneHne napamMeTpoB BO3AYLIHO-LLHEKOBOrO cenapaTtopa C NepeMeHHbIM LaromMm BUHTA

Shepelev S.D., Cheskidov M.V., Chirkov G.N.
Parametrization procedure for an air-screw separator with a variable propeller pitCh ..o 136

BacuneHnko C.B., BacuneHko B.B.
OB60ocHOBaHWE KOHCTPYKTUBHbBIX PELLEHWI COBEPLLEHCTBOBAHMWSI TEXHOMOMM OTBaNbHOW BCMALLKK

Vasilenko S.V., Vasilenko V.V.
Justification of constructive solutions for improving the technology of moldboard plowing .........ccceevveincierecnennes 143

Benses A.H., TpuwuHa T.B., HoBukos A.E., LLlepenekuH IN.B., Bbicokaa U.A.
MeToamnka aHanMTUYECKOro onpeaeneHns AeNCTBUTENbHOM TPAaeKTOPUM MOBOPOTa KONMECHON MaLUMHbI

Belyaev A.N., Trishina T.V., Novikov A.E., Sheredekin P.V., Vysotskaya I.V.
Procedure for analytical determination of the actual turning trajectory of a wheeled vehicle..........ccccceveervenennenee. 151

Mvesckun A.M., CongatoB 10.U.

OcobeHHocTN npucacbiBaHNSA CEMSAH CaxapHOM CBEKIbI K S4eiKe ancka
BbIiCEBalOLLEro annaparta NHeBMaTUYECKOW CESNKM

Gievskiy A.M., Soldatov Yu.l.
Features of sugar beet seed suckling to the disc cell of the sowing apparatus of a pneumatic seed drill ....................... 159

4.3.2. ANEKTPOTEXHOJIONMMW, SNTIEKTPOOBOPYAOOBAHNE N SHEPTOCHABXXEHWE
ArPOMNPOMBILLNTIEHHOIO KOMIMITEKCA (TEXHNYECKUE HAYKN)

4.3.2. ELECTROTECHICS, ELECTRICAL EQUIPMENT AND ELECTRICAL POWER
SUPPLY FOR AGRO-INDUSTRIAL COMPLEX (ENGINEERING SCIENCES)

BeHnguH C.B., Caenko K0.B., lLnpokoB M.C., CtpaxoB B.1O.
O6ocHOBaHME peXMMOB NPOopaLLMBaHUS 3epHa Ha YCTaHOBKax NEPUOANYECKOrO U HENMPEPLIBHOIO AENCTBUS

Vendin S.V., Saenko Yu.V., Shirokov M.S., Strakhov V.Yu.
Justification of grain germination modes using intermittent- and continuous-action plants .........c.ccoeevrerrierreerenenenes 169

5.2.3. PETMOHANBHAA N OTPACJIEBAA SKOHOMWKA
(OKOHOMWYECKHME HAYKIN)

5.2.3. REGIONAL AND SECTORAL ECONOMICS
(ECONOMIC SCIENCES)

3anopoxuesa J1.A., Uamannoe M.K., Ap6eHuHa E.A., JleoHoBa H.B.
Lindposunsaums arpapHoro cektopa LI®O: npobnemsl u Nyt pelleHms

Zaporozhtseva L.A., Izmaylov M.K., Arbenina E.A., Leonova N.V.
Challenges and solutions of the digitalization of the agrarian sector of the Central Federal District .........cccccceevrreireenene 178

MypaBsbeBa M.B., BopoTtHukoB W.J1., Cononos MN.A., lN'ytyeB M.LL.
MpobnemMbl cTaHOBNEHNSA 1 Pa3BUTUS MHEPOPMALIMOHHO-KOHCYNbTaLNOHHOM
cnyx6bl arponpombiwneHHoro komnnekca (MKC AlMK) Poccuu

Muravieva M.V., Vorotnikov L.L., Solopov P.A., Gutuev M.Sh.

Challenges of formation and development of the Information and
Advice Service of Agro-Industrial Complex of RUSSIA ........c.oeeiiiiiiiii e 189

TepHoBbix K.C., Kutaés 10.A., Yxuk B.®., Kuraésa O.B.
CTpYKTYpHblE N3MEHEHMWSI B MPOU3BOACTBE 1 NOTPEGNEeHUM MOoKa 1 MOJIOYHbIX NPoayKToB B Poccum

Ternovykh K.S., Kitaev Yu.A., Uzhik V.F., Kitaeva O.V.
Structural changes in the production and consumption of milk and dairy products in RUSSIa ........ccccverereeerrienirenerienens 198

11



NenwokoBa P.P., LLleBxyxeBa J1.A., Noropnaesa U.B.
OueHka NpoayKTUBHOCTMN BbIYKOB MSACHbBIX MOPOA, Npu BbipaluusaHum B yenosusix CesepHoro Kaskasa

Lepshokova R.R., Shevkhuzheva L.A., Pogodaeva I.V.
Evaluation of the productivity of beef bulls grown in the conditions of the North Caucasus ...........coeerrererecerenereneenenns 208

AHvnunH B.J1., Oo6pyHoBa A.U., llomasoB B.A., AkoBeHko H.10.
CTpyKTYpHblE N3MEHEHUS B NMPOU3BOACTBEHHO-KOMMEPYECKOW

[eATenbHOCTM CeNbCKOX03ANCTBEHHbIX OpraHu3aummn benropoackon obnactu
Anichin V.L., Dobrunova A.l., Lomazov V.A., Yakovenko N.Yu.

Structural changes in the production and commercial activities of agricultural
organizations of Belgorod ODIASt ............ueiiiiiiiiiiiiee et e e e e e e e e e e e e e e e e aaaaaaas 217

Tep-I'puropbsiHy A.A., LLlenyxuHa E.A.
CoBpeMeHHOe COCTOsIHWE 1 TEHAEHUMM Npor3BoaCcTBa 3epHa B CTaBpononbCKoOM Kpae

Ter-Grigor'yants A.A., Shelukhina E.A.
Current state and trends of grain production in Stavropol Krali............ccueeeeeiiie i e 225

MepeHkoBa U.H.
YcrnoBusi oopMUPOBaHUS 1 Pa3BUTUS CEMNBCKOW MHDPaCTPYKTYpbl HEYpOaHN3MPOBAHHBIX TEPPUTOPHIA

Merenkova I.N.
Conditions for the formation and development of rural infrastructure of non-urbanized territories ...........ccccc........ 238

Ykonora A.B., flawmesa B.Ll., BeikoB [1.B., YnbsaHkuH A.E., Xpamos [1.3.
MopenupoBaHve ypOoBHSi MPOU3BOACTBA CEMNbCKOXO3ANCTBEHHOM MPOAYKLUMN B KPECTBSHCKUX
(dbepmepckmx) X03sIMCTBaX METOAAMMN SKOHOMETPUKM Y MaLLMHHOTO 0By4YeHus
Ukolova A.V., Dashieva B.Sh., Bykov D.V., Ulianckin A.E., Khramov D.E.

Modeling the level of agricultural production in peasant (farm) households using
econometrics and Machine Learning Methods...........ociiiiiiiiiii e 251

KaTtenukoBa T.U., Katenukos A.H.

OpraHn3aumoHHble acneKTbl CUCTEMbI BHYTPEHHETO KOHTPOISA SKOHOMUYECKMX CYOBEKTOB

Katelikova T.l., Katelikov A.N.

Organizational aspects of internal control system of economic entities ............cccvveeiiieeeeciiie e 263

5.2.4. P"IHAHCbI (SKOHOMWYECKUE HAYKN)
5.2.4. FINANCE (ECONOMIC SCIENCES)

MweHu4yHukoB B.B.

B0o3MOXHOCTK, 0COBEHHOCTU N PUCKU NCMONb30BAHWS KPUNTOBAMOT
NpeanpuAaTUSIMU arponpPOMbILLIIEHHOTO KOMIMIIEKCA B MEXAYHAPOOHbIX pacyeTax
Pshenichnikov V.V.

Opportunities, features and risks of using cryptocurrencies by enterprises
of Russian Agro-Industrial Complex in international SEtlemMENnts ..o 269

HAYYHAA XN3Hb
SCIENTIFIC ACTIVITIES

Hay4Hown 6ubnunoteke BCXW (BI'AY) 110 ner. MNepBble coTpyaHnku HB
Scientific Library of Voronezh Agricultural Institute (Voronezh State Agrarian University)

celebrates its 110" Anniversary. The first employees of the Scientific Library.............ccooooeiiiiieeiiiiiieeiiinnnnn. 276
Haw obunsp — AnekcaHgp Hukonaesuy bensies
Aleksandr N. Belyaev is our anniversary Celebrant........ ..o 292

CoBeTbl N0 3aLMTe JOKTOPCKUX U KaHOUAATCKUX AUCCEPTaLMiA, CO3AaHHble Ha 6ase
BopoHeKcKkoro rocyaapCTBEHHOIO arpapHOro YHMBEpCUTETa MMeHU uMnepatopa Metpa |
Doctoral and candidate science-degree councils formed on the basis

of Voronezh State Agrarian University named after Emperor Peterthe Great.............cccooiiiiiiiiiiiiiiiiien 294
WHdopmauumsa ans asTopos
Information fOr the @UTNOIS ... e e e 295

12



