CEHIAABPb

MHMepbLepHbIe
rnokasamenu
U ypogeHb aMUHOKUCIom
e 2cemoniumebe nyén
npu 3umMoeke Ha
48emoYHOM, XJI0[TKO8OM
u caxapHom méde

TexHuka u mexHosoauu
noeblweHue
3Hep203ghghekmueHocmu
npou3zeodcmea
npodykyuu
CceJIbCKOX035UCMe8eHHbIMU
npeodnpusimusiMu

HUccnedosaHue
3Hep208MKOCMuU MaWuH
onsi pabomali
C meriuYHbIM
2pyYHMom




HaunMenoBanue u3nanus

ISSN

TI0 KOTOPBIM ITPUCYKIAIOTCA YUCHBIC
CTCIICHU

e UM OTpaciy HAyKH,

BKJIFOYEHUS
W3aHUS
B [lepeueHn

Bectuk AIIK
BepxHeBoJLKbS

1998-1635

05.20.01 — TexHOIOTHH U CPEICTBA
MEXaHN3aIUN CEIbCKOTO XO31CTBa
(TeXHUUYECKHE HAYKN),

05.20.02 — DIEKTPOTEXHOIOTHN H
IIEKTPOOOOPYAOBAHUE B CEIHCKOM
XO3SIMCTBE (TEXHUYECKHE HAYKN),
05.20.03 — TexHOIOTHH U CPEICTBA
TEXHUYECKOTO 00CITyKUBAHUS B
CEIIbCKOM XO35HCTBE (TEXHUYECKNE
HayKH),

06.02.07 — Pa3zBeneHue cenekuus u
TEHETHKA CEIbCKOX035CTBEHHBIX
JKMBOTHBIX (OMOJIOTHYECKHE HAYKN),
06.02.07 — Pa3zBeneHue cenekuus u
TEHETHKA CEIbCKOX035CTBEHHBIX
JKMBOTHBIX (CEIbCKOX03HCTBEHHBIE
HayKH),

06.02.10 — YacTHast 300TeXHUS,
TEXHOJIOTHSI IPOU3BO/ICTBA
MIPOYKTOB JKHBOTHOBOJICTBA
(cenbCKOX03HCTBEHHBIE HAYKH )

¢ 15.02.2021

4.1.1. O61ee 3emuenenue u
PACTEHUCBOICTBO
(CebCKOXO3SMCTBCHHBIC HAYKH )

¢ 01.02.2022

Ccouika Ha [lepeuens BAK (no cocrosnuto Ha 20.07.2022 rona):
https://vak.minobrnauki.gov.ru/uploader/loader?type=19&name=91107547002&f=12971




HAYYHbIN XXYPHAJ
Ne3 (59) CEHTSEBPb 2022 .

) earrane
*Ig ISSN  1998-1635
COJIEPKAHHE

3EMJIEQEJIME U PACTEHUEBOLCTBO
C. C. UBaHoBa OnTMmMun3aLmns TEXHONOMY BblpalLMBaHUs Kaptodens Ha ocHoBe 06paboTkM MOCagoyHOro MaTepu-
= - TP P OO TP PRPP PP UPPPRPPPPRPP 5

BUOJTIOMNMYECKUE PECYPCbI
A. B. OaBbigoB, H. A. MopryHoB, M. K. Yyrpees, U. C. TkaueBa CeBepHble OneHn TaéxHow 30Hbl 3anagHown
(@77 1171 o IR 10

PA3BELEHUE, CEJNNIEKUNSI, TEHETUKA U BUOTEXHOJIOI NS XXUBOTHbIX
H. C. dypaeBa, E. A. 3BepeBa, H. A. LLlaexoBa CoBpeMEeHHbIN 3KCTEPLEP KPYMHOIrO poratoro ckoTa sipoCIiaBCKOM
[110] 0 o 1) TSP PSP PPPPPPUPPRPPN 22

BETEPUHAPUS U 3OOTEXHUS
A. C. faBbipoBa, E. I. ®epoceHko MonoyHasi NpoayKTUBHOCTb 1 BOCMPOM3BOACTBO CKOTa SPOCNaBCKOM nopogbl

PABHDBIX JIAHUIM ....coeiiiei ittt ettt e et e e e eeaeeeeeeeeeeassaa e s sasssasbassssee e e et e e e e eaeeeaaeaeeeeeeeessaeaaansnsssasbeeeeaaaaaaaaaaeeaeeeesaaaann 30
H. C. BapaHoBa, I'. E. XowTtapus NuiieBoe noBeaeHne BbICOKONPOAYKTUBHBIX KOPOB MPU UCMOMb30BaHWUM akTMBa-
TOPA PYOLIOBOTO MULLIEBAPEHUST ...veeieueieeieeeeesseeeestaeesasteeeanseeaaasseeeassesaanseeeaasseeeanseeessseesassaeeansseeeanseeeasseeeanseeeanneneass 34
B. U. Kocunos, U. B. MupoHoBa BnvsHue reHoTuna TENOK Ha MOPAONOrMYECKUI COCTAB TYLUM .coevveeeeeeeneeeee. 40
A.T. MaHHanoB, X. b. FOHycoB, X. A. Pawupos, L. P. CysipkynoB VIHTepbepHble nokasaTeny u ypoBeHb aMUHO-
KMCNOT B reMonMmMmde n4én npu 3MMOBKE Ha LIBETOYHOM, XJTOMKOBOM U CAXAPHOM MELE .....evvvreeeiiuiieeaaeaaniieeeaeennnns 46

TEXHOJIOMNHU, MALLIMHBbI U OBOPYLJOBAHUE L[J151 ArPOINPOMbBILLJIEHHOIO KOMIIJIEKCA
B. WU. 3aruHannos, H. A. CtywkuHa, O. B. JlewTae, E. A. OBcAHHUKOBa, T. A. MameaoB [loBLILLEHNE 3HEPTO-

3(pPEKTMBHOCTM NPON3BOACTBA NPOAYKLUUN CEMNMbCKOXO3ANCTBEHHBIMU MPEANPUATUAMM ....evvvveeeeeeiiieeeeeeeiiieeennn 54
A. O. Be3upos ViccnegoBaHve SHEProEMKOCTM MaLUUH ANs PpaboTbl C TEMMNYHBIM TPYHTOM ...eveveiieeeeiieeesiieeenes 65
P. X. Kangpokos, . A. BekwokoBa, 0. C. EpuHa BnusiHue ncxogHow BRaXXHOCTWU MLLUEHUYHO-TPUTMKANEBOMN
3epHoBOV cmecu B cooTHoLeHnn 50/50% Ha BbIXOA LLeNon NWEHNYHO-TPUTUKANEBON KPYMBI ..ooeeveieiieeeeeiiiieeennns 74
B. A. HukonaeB, U. B. Kpsiknuna OnpeneneHne gunameTtpa nepdopmpoBaHHoi Tpybbl Ana 6e3yaapHoro nonaga-
HUST OPAXKE B OTBEPCTUE ..uuuuvurrrerrreeieeereeeteeeaaaaaaeasaasaaaaaaaaaassasssssssssssssseseesesaaaaaaaeaeaesasaassaaaaaassssssssssssssnssnnseesesasaaesaaann 82
B. A. HukonaeB PacuyéT 3arpy3ku 3epHa 3nemMeHTaMu YHMBEepCanbHOW MNOflyaBTOMAaTU4eCKOW POTOPHOW Cy-
LT SO USS 88

QJIEKTPOTEXHOJIOM MU, SJIEKTPOOBOPYJOBAHUE
N QHEPIOCHABXXEHUE AIrPOIMPOMBILLUITIEHHOI'O KOMITJIEKCA
B. B. Lmurens, A. C. Yrnosckui MogenupoBaHve yCTpOWCTBa KOMNeHcauum peaktnsHon MoLwHoctn CTATKOM
B ANIEKTPOIHEPTETUUECKOM CUCTEIME ...uetiiieeeaaitteeeeeeeittteeee e s st et e e e e e e st e et e e e e e st e et e e e o s bb et e e e e e ae b e et e e s e e nsee e e e e e annnneeeeeaan 95

HAYKA NPON3BOA4CTBY
B. B. XXonyaeBa, U. A. BanbikoB, U. A. XoTbko OueHka a(pheKTUBHOCTU AeATENbHOCTU NpeanpuaTus arpobrsHeca
METOAAMM MATEMATUUECKOTO MOOETIMPOBAHUST ......uueeeiiuiiiiiieeteeeeeeeeeeeeeeaeeaeeaeeeeasaaasaaasssasssssssssseeeeeeeeeaaaaaaaaaaaeasaaaaan 104

TTPEOMETHDBIM YKABATEITD .....uviiiiieeiiiiiieeeeaaiteeeeaeaaaataeeeeeaaaneeeeeeea s neseeeaeaaanseeeeaeaaansseeeeeesannsnneaaeeaansseeeeeeaannsseeeennnnees 112

© BecmHuk AlTK BepxHegomxbsi, 2022




HAYYHbIN XXYPHAJ
No3 (59) SEPTEMBER 2022

ISSN 1998-1635

iﬁwm

FARMING AND CROP PRODUCTION
S. S. Ivanova Optimization of the Potato Growing Technology Based on the Processing of Planting Material ........ 5
BIOLOGICAL RESOURCES
A. V. Davydov, N. A. Morgunov, M. K. Chugreeyv, I. S. Tkacheva Reindeer of the Taiga Zone of Western
[0 T T [P OO SSS T SOUUPT PR OPRRORPO 10
BREEDING, SELECTION, GENETICS AND BIOTECHNOLOGY OF ANIMALS
N. S. Furaeva, E. A. Zvereva, N. A. Shaekhova Modern Exterior of Cattle of the Yaroslavl Breed ................... 22

VETERINARY SCIENCE AND ZOOTECHNICS
A. S. Davydova, E. G. Fedosenko Milk Producing Ability and Reproduction of Cattle of the Yaroslavl Breed of

DIfFEIENT LINES ...ttt ettt et et e et e e s a e e abeesaeeeaseesaseeesseeeseeesteeeaseenseesnseeaseeanseenseensaesnseensaeeneennsens 30
N. S. Baranova, G. E. Khoshtariya Feeding Behavior of Highly Productive Cows when Using a Ruminal Digestion
A1 V7= | (o SRR RROTRR 34
V. 1. Kosilov, I. V. Mironova Influence of the Heifer Genotype on the Morphological Composition of the
L= o= L1 SO RSSPSR 40
A. G. Mannapov, H. B. Yunusov, H. A. Rashidov, S. R. Suyarkulov Interior Indicators and Amino Acid Levels
in Bee Hemolymph when Wintering on Flower, Cotton and Sugar HONEY ...........cccieiiiiiiriii e 46

TECHNOLOGIES, MACHINERY AND EQUIPMENT FOR AGRO-INDUSTRIAL COMPLEX
V. I. Zaginaylov, N. A. Stushkina, O. V. Leshtaev, E. A. Ovsyannikova, T. A. Mamedov Energy Efficiency

Improvement of Manufacturing by Agricultural ENTEIPriSES ..........cooiiiiiieiiiiiie ettt 54
A. O. Vezirov Investigation of Energy Intensity of Machines for Working with Greenhouse Soil ...................cc....... 65
R. Kh. Kandrokov, P. A. Bekshokova Influence of Initial Moisture Content of Wheat-Triticale Grain Mixture in
the Ratio 50/50% on Yield of Whole Wheat-TritiCale GrOats ..........c..ueeiiiiieiiiiee et 74
V. A. Nikolaey, I. V. Kryaklina Determination of Perforated Pipe Diameter for Nonimpact Entry of Dragee into
0SSOSR 82
V. A. Nikolaev Calculation of Grain Loading by Elements of Universal Semi-Automatic Rotary Dryer ...................... 88

ELECTRICAL TECHNOLOGIES, ELECTRICAL EQUIPMENT AND POWER SUPPLY
OF THE AGRO-INDUSTRIAL COMPLEX
V. V. Shmigel, A. S. Uglovskiy Simulation of Power Factor Correction Unit Statcom in Electric Power System ...95

SCIENCE TO PRODUCTION
V. V. Zholudeva, I. A. Balykov, I. A. Khotko Business Performance Review of an Agribusiness Enterprise by
Mathematical MOdeliNng MELNOAS ..........coiiiiiiiieec ettt st e et e s e eaaeeeaeeenbeesnnaans 104
1] o) [Tt o] e (=) GO SSPR 112

© Herald of Agroindustrial complex
of Upper Volga region, 2022




Hayunas crates
YK 635.21:631.531.01
doi:10.35694/Y ARCX.2022.59.3.001

ONITUMM3AIIUA TEXHOJIOTUA BBIPAIIUBAHUSA KAPTO®EJIA
HA OCHOBE OBPABOTKH ITIOCAJOYHOI'O MATEPHUAJIA

Ceeriana CrenanosHa UBanoBa
SIpocnaBckasi rocyiapCcTBEHHAs CEIbCKOXO03SUCTBEHHAs akaaemus, Spociasib, Poccust
s.ivanova@yarcx.ru

Pedepar. B Hacrosimiee Bpems HENPEMEHHBIM  YCIOBHEM HMHTEHCH(DHUKAIIUU
NPOM3BOJICTBA KapTodelns sBIseTCs pa3paboTKa M MPUMEHEHHE AKOJOTMYECKH O€30IacHbBIX
CPE/ICTB M TEXHOJIOTHHA, OBBIIIAIONINX YPOKAHHOCTh M CTAOMIIBHO TaPAHTUPYIOIIUX €€ 00bEMBI
Jake MPU HEeOIAroMpUATHBIX MOTOAHBIX M (PUTOCAHUTAPHBIX YCIOBHUSIX. JIOCTHKEHHE 3TOH 1eH
BO3MOXKHO TYTEM BHEApPEHHUS 00pabOTKM KIyOHEH 3alUTHBIMH cocTaBamu. lcCinemoBaHus
npoBoamwuck Ha ombiTHOM Toje PI'BOY BO SpocnaBckas 'CXA Ha mocamkax kapTodels
copra Meteop. B crarbe ommcaHbl TpenapaThl, KOTOpbIe OBUIM HCIOJb30BAaHBI IPH
peanocanouHoil  obpaboTke kiyoHel kaprodens. lLlems wcciaenoBaHudi — BBEISBICHHC
s dexTuBHOCTH BO3JCHCTBUS MPEANOCEBHON 00pabOTKH KIyOHEH KapTOdelns pa3iuuyHbIMU
npenapaTaMi Ha YpO)KaHOCTh M KaueCTBO MPOIYKIHHU. Y CTaHOBIIECHO, YTO MIPU BO3/EIBIBAHUH
Kaptodelis Ha JCpHOBO-NOA30JMCTOM TJIEeBATOW CPEIHECYTJIMHUCTOM IOYBE Hambosee
3 peKTUBHBIM OKa3anach o0paboTka KiyOHeW kaprodens mnporpaButeneM Amnbpout. Ero
NPUMEHEHHE TIO3BOJIHIIO YBEIIMYHUTh TIOKA3aTEIH Pa3BUTHSI PACTCHU, CHU3UTh PaCIPOCTPAHCHHUE
U pazBuTHe GuTodhTOPO3a, MOTYIUTH YPOKAMHOCTE 14,5 T/ra KiryOHEel ¢ ToBapHOCTHIO 77%.

Knrwouesvie cnosa: xapmodghenv, obpabomka kiyomei, npompagumens, duonpenapam,
NONeBas 8CX0HCECTb, 2YCIMOMA CIMOSHUS, NI0WAOb TUCbEs, NPOOYKMUBHOCIb, humogdhmopos

OPTIMIZATION OF THE POTATO GROWING TECHNOLOGY BASED
ON THE PROCESSING OF PLANTING MATERIAL

Svetlana S. lvanova
Yaroslavl State Agricultural Academy, Yaroslavl, Russia
s.ivanova@yarcx.ru

Abstract. Currently, an indispensable condition for intensification of potato production is
the development and use of environmentally friendly means and technologies that increase yield
and stably guarantee its volumes even under unfavorable weather and phytosanitary conditions.
Achieving this goal is possible by introducing treatment of tubers with protective compounds.
The studies were carried out on the experimental field of the FSBEI HE Yaroslavl SAA on the
plantings of potato variety Meteor. The article describes preparations that were used in the pre-
plant treatment of potato tubers. The goal of researches is to identify the effectiveness of the
effect of pre-sowing treatment of potato tubers with various preparations on yield and product
quality. It was established that when cultivating potatoes on soddy podzolic gleyic middle loamy
soil, the treatment of potato tubers with Albit seed potato dresser was the most effective. Its use
made it possible to increase the indicators of plant development, reduce the distribution and
development of late blight and obtain a yield of 14.5 t/ha of tubers with a marketability of 77%.

Keywords: potatoes, tuber treatment, seed potato dresser, biological preparation, field
germination, degree of density, leaf area, productivity, late blight
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CEBEPHBIE OJIEHU TAEKHOM 30HBI 3AIIAJTHOU CUBUPU
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1,234

Pegepar. B crarbe npuBOASTCS NaHHBIE O MPUPOJIHBIX YCIOBHUSIX OOWTaHUS, CTATYyCE,
pacrpoCTpaHEeHUH, YHUCIEHHOCTH, MOP(OIOrUU CEBEpHBIX OJIeHeH Ta&xHON 30HbBI 3amaJHou
Cubupu. AHaTU3UPYETCS COCTOSHUE TOMYJISAIHA JIUKOTO CEBEPHOIO OJICHS, a Takke
IPEJCTaBJICHbI CBEACHUS O €r0 MUIPALUAX, MecTaX OOUTaHuUs, 00pa3e KHU3HH, I0JI0BO3PACTHON
CTPYKTYypE, CTaJHOCTH, Pa3MHOKE€HUH, IUIOJOBUTOCTH, NMUTAHUHU, OonesHsx. [laércs kpaTkoe
ONMCAHHUE COCTOSIHUS OJICHEBOJCTBA, IPUBOIUTCS XapaKTEPUCTUKA IOPOJHOIO COCTaBa M
MOP(OJIOTHUECKUX 0COOEHHOCTEH TOMAIIHUX CEBEPHBIX OJICHEH.

Kniwoueevle cnosa: Ouxuii cesepHulil 0lleHb, OOMAWHUL CEBEPHBIU OJleHb, 3anaoHas
Cubupyw, nonynayus, pacnpocmpaHnenue, YUcieHHOCHb

REINDEER OF THE TAIGA ZONE OF WESTERN SIBERIA

Andrey V. Davydov?,

Nikolay A. Morgunov?,

Mikhail K. Chugreev?,

Irina S. Tkacheva®
1.2.3.%Federal Center of Hunting Economy Development, Moscow, Russia
'adavydov2012@yandex.ru

20xotkontr.m@mail.ru
%Chugreev_mk@mail.ru, ORCID 0000-0001-5876-8715
*Oxotkontr-tis@mail.ru, ORCID 0000-0002-7988-7112

Abstract. The article provides data on the natural living conditions, status, distribution,
abundance, morphology of reindeer in the taiga zone of Western Siberia. The state of wild
reindeer populations is analyzed, as well as information on its migrations, habitats, lifestyle,
gender-age structure, herding, reproduction, fertility, nutrition, diseases is presented. A brief
description of the state of reindeer husbandry is given, a description of the breed composition
and morphological features of domestic reindeer is given.

Keywords: wild reindeer, domestic reindeer, Western Siberia, population, distribution,
number
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COBPEMEHHBII DKCTEPBEP KPYIIHOI'O POI'ATOI'O CKOTA
APOCJABCKOMU ITIOPO/AbI

Huna CepadpumoBHa d)ypaeBal, EBrenusi AnarojieBHa 3BepeBa2,
Hape:xxna AjlekceeBHa IllaexoBa®
L2 3}IpocnaBCKaﬂ rocy/apcTBEHHas CeIbCKOXO03sIiiCTBeHHas akaiemusi, Spocnasib, Poccus
L 2«}lpocna]smcoe» 10 TUIeMeHHOU pabore, Spocnasis, Poccust
1furaevan@yandex.ru
2zvereva@yandex.ru
*n.muraveva@yarcx.ru

Pegepar. B cratee mnpeacraBieH aHalnM3 dSKCTEPbEpa KPYIMHOIO pOraroro CKora
SAPOCIIABCKON MOpoJbl B AuHamuke 3a 150 ser. bbuin MCHONIb30BaHBI CIIEIYIONIUE METOIbI
OLICHKH JKCTEphEpa: B3SITHE IPOMEPOB, IN1a30MEPHBIN U JIMHENHHBIN. [Io cpaBHEHUIO ¢ NEpBBIMU
00cie10BaHUSIMU )KMUBOTHBIX sIpociaBckoi mopoas! B 1871-1888 rr., skcrepbep YMCTONOPOIHBIX
KOpoB (0€3 MNpuIUTHs KPOBHU JAPYrMX IIOpPOA) CYIIECTBEHHO H3MeHuics. COBpeMEHHbIX
YUCTOIOPOJHBIX KUBOTHBIX SPOCIABCKOM MOPOJIBI OTVIMYAET KPYIHBIA POCT, XOPOLIO Pa3BUTHIN
KOCTSK, TIyOOKO€ pacTSHyTO€ TYJOBHUIIE, MJIOTHAas KOHCTUTYLUsS. 3HAUUTENBHO YIY4IIWIACh
NIOCTAaHOBKA 3aHUX KoHeuHocTeil. [1o ¢opmMe BBIMEHM YMCTOMOPOAHBIE KOPOBBI SIPOCIABCKOU
IOpOJABl CTAlMd HPUTOAHBI K MAIUMHHOMY JAoeHuto. [lepBOTENKM ApOCIaBCKOM IOPOBI
XapaKTEpU3YIOTCSl JIOCTATOYHO PAa3BUTHIM, OOBEMHBIM BBIMEHEM C BBICOKUM MPUKPEIUIEHUEM
3aJHUX AoJed. /ITHO BBIMEHU PaclOjIOKEHO 3HAUUTEIbHO BBILIE YPOBHS CKAKATEIbHOTO CYCTaBa.
Habmronaercs xopoio pa3Burtas LEHTpajibHas CBA3Ka BbIMEHHM. CpellHss KOMIUIEKCHAs OLIEHKa
no usyyaemoil BbiOOpke coctaBuia 80,3 Oayia, 4TO COOTBETCTBYET KaTeropuu «XOpoumo ¢
rwirocom». [Ipu nuHENHHON oleHKe TUMa 3KCTepbepa ObLIN BBISIBICHBI CIEAYIONINE HETOCTATKH:
KpbllleoOpa3Hblil  KpecTel, ciabble 0a0Ku, HalW4yhe JOMOJHUTENBHBIX COCKOB. Mexay
MOKa3aTesIMM  MPOJYKTUBHOCTH U TpOMepaMu Tena Oblla HM3ydeHa KOppeNalHOHHAs
3aBucuMocTh. HanbGonee s¢pdexTUBHBIM OyleT BeleHHE CEeNEeKIMHU OJHOBPEMEHHO IO HaJOlo,
JKUBOM Macce, BBICOTE B XOJKE M TJyOHWHE TYJIOBHUIIA, NOCKOJIbKY HamOojee MPOIyKTHBHbBIE
YHUCTOMOPO/IHBIE KOPOBBI SIPOCTABCKONW TMOPOZIBI 00JIaAal0T BBICOKUM POCTOM, TIIYOOKHUM
TYJIOBUIIIEM M XOPOUIO pa3BUTOM 3aJHEHl 4acThlO Teja, CIOCOOCTBYIOUICH JIydllleMy pa3BUTHIO
BBIMEHH.

Knwuesvie cnosa: spocnasckas nopoda, >3Kcmepvep, NUHEUHAs OYeHKd, Npomepbl
9KCmepbepa Kopos, UHOEKCbl MeN0CI0NHCEHUS

MODERN EXTERIOR OF CATTLE OF THE YAROSLAVL BREED

Nina S. Furaeva®, Evgeniya A. Zvereva?, Nadezhda A. Shaekhova®
123y aroslavl State Agricultural Academy, Yaroslavl, Russia
L 2"Yaroslavskoye" for Breeding Work, Yaroslavl, Russia
1furaevan@yandex.ru
2zvereva@yandex.ru
*n.muraveva@yarcx.ru

Abstract. The article presents the exterior of cattle of the Yaroslavl breed in dynamics
over 150 years. The following methods of exterior evaluation were used: taking measurements,
ocular and linear one. Compared to the first surveys of animals of the Yaroslavl breed in 1871—



1888, the exterior of purebred cows (without the influx of blood from other breeds) has changed
significantly. Modern purebred animals of the Yaroslavl breed are distinguished by large growth,
a well-developed skeleton, a deep stretched body, a heavy body. The setting of the hind limbs
has improved significantly. In terms of udder shape, purebred cows of the Yaroslavl breed are
suitable for machine milking. The first-calf heifers of the Yaroslavl breed are characterized by a
fairly developed, voluminous udder with high attachment of the hind lobes. The bottom of the
udder is located well above the level of the hock. A well-developed central udder ligament is
observed. The average comprehensive assessment for the studied sample was 80.3 points, which
corresponds to the category "Good with a plus”. In the linear assessment of the exterior type, the
following defects of the exterior were identified: peacked rump, weak pasterns, the presence of
additional nipples. A correlation relationship was studied between productivity measures and
body measurements. The most effective will be to conduct breeding simultaneously for milk
yield, live weight, height at the withers and depth of the body, since the most productive
purebred cows of the Yaroslavl breed have high growth, a deep body and a well-developed
hindquarters contributing to the better development of the udder.

Keywords: Yaroslavl breed, exterior, linear assessment, exterior measurements, body
indices
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MOJIOYHASA MPOJAYKTUBHOCTDb U BOCIIPOU3BOJCTBO CKOTA
SIPOCJIABCKOM MOPO/IbI PAZHBIX INHUI

Amnacracusi CepreeBHa I[aBI)mOBal, Ejena I'ennaaneBHa <I)e)10ceHK02
L ZKOCTpOMCKaSI rocyJapcTBEHHas CelNbCKOX03sMCTBeHHAs akanemusi, KapaBaeBo, Poccus
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Pedepar. IIpencraBnens! pe3yiabTaThl HayYHbIX HCCIEIOBaHUM, MPOBEAEHHBIX Ha 0aze
IJIEMEHHOT0 3aBojia VIBaHOBCKOM 001acTH, IO U3YYEHHUIO BOCIIPOU3BOIUTENBHOMN CIOCOOHOCTH U
MOJIOYHOM TPOAYKTUBHOCTH KOpPOB SIPOCIABCKOM MOPOABI pa3HbIX JHMHUA. MosouHyro
IPOAYKTUBHOCT KOpPOB OLIEHHMBANM 1o ynowo 3a 305 [Hel JakTaluuu, YYUTHIBAIH
IPOJOJKUTEIBHOCTh MEKOTEIBHOTO M CEpPBUC-TIEPUOAOB, BO3pacT IEPBOIO OCEMEHEHUs U
YHCII0O OCEMEHEHMH Ha OJHO IUIOAOTBOpHOE. VccrmenoBaHus mokazaia, 4TO KOPOBBI CTaja
rieM3aBojia PUHAJIekKAT K mectu JuHusaM: BonbHoro S51-4370, Jlobporo AS-4627, Kunera
SA1-4574, Mapra S51-2455, Mapca S51-4319 u Mypara 5-4388, xoTopbie OTIMYAIOTCS IO
CBOMM IIPOJYKTHBHBIM M BOCIPOM3BOJUTENBHBIM KaudecTBaMm. Camblil BbICOKMI ynoil 3a 305
IHel nepBoi naktauuu (5672 Kr MOJIOKa) UMENH KOPOBBI, pUHAJUIekKaIIue K JUHIN BonbHOro
SA51-4370. Y noaHOBO3pAaCTHBIX KOPOB HaWBBICIIAs NMPOJYKTUBHOCTh OTMEYAETCS Y JKUBOTHBIX,
npuHamexkamux K auaun JKunera A5-4574, ux ynou cocraBun 6300 kr mosioka. AHanus
JAHHBIX C Y4ETOM JIMHEWMHON NMPUHAAJIEKHOCTH KOPOB MOKa3aJl, YTO JJIsl IOBBIILIEHUS MOJIOYHON
NPOAYKTUBHOCTH CTaJa M COXPAHEHHS XOpOIIHWX BOCIPOU3BOJIUTENIbHBIX KAayecTB B
CENIEKLIMOHHOW paboTe MpeanoYTUTENbHEE HCIOb30BaTh KOpoB JuUHMHM Mypara $151-4388.
[TepBoténkun smaMM Mapca 5-4319 B 84% caydaeB OIUIOJOTBOPSUIMCH OT TEPBOTO
OCEMEHEHUs, Y CBEpCTHUI JIMHUKM Mypara 5-4388 OTHOCUTENBHO KOPOTKUN CEPBUC-TIEPUOL,
HO IIPU 3TOM OHHU HMEIOT MOKa3aTeJId MOJIOYHOW MPOAYKTUBHOCTH BbIIIE CPEAHUX 3HAUECHUH 10
crany. Haeke oceMeHeHus: KOpoB, MPUHALIEKAIINX K JAHHBIM JUHUAM, cocTaBua 1,29 u 1,47
COOTBETCTBEHHO.
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MILK PRODUCING ABILITY AND REPRODUCTION OF CATTLE
OF THE YAROSLAVL BREED OF DIFFERENT LINES

Anastasiya S. Davydova', Elena G. Fedosenko?
12K ostroma State Agricultural Academy, Karavaevo, Russia
lnastasya.cs@mail.ru, ORCID 0000-0001-8198-0685
?lena.f1981@mail.ru, ORCID 0000-0002-7935-3313

Abstract. The results of scientific researches conducted on the basis of the breeding plant
of the lvanovo region to study the reproductive capacity and milk producing ability of cows of
the Yaroslavl breed of different lines are presented. The milk producing ability of cows was
assessed by yield for 305 days of lactation, the duration of the calving interval and service
periods, the age of the first insemination and the number of inseminations per one fruitful period
was taken into account. Researches have shown that the cows of the herd of the breeding plant
belong to six lines: Volniy YaYa-4370, DobriyYaYa-4627, Zhilet YaYa-4574, Marta YaYa-
2455, Mars YaYa-4319 and Murat YaYa-4388, which differ in their productive and reproductive
qualities. Cows belonging to the Volniy YaYa-4370 line had the highest yield in 305 days of first
lactation (5672 kg of milk). In full-aged cows, the highest productivity is noted in animals
belonging to the Zhilet YaYa-4574 line, their yield was 6300 kg of milk. Analysis of the data,
taking into account the linear belonging of the cows, showed that in order to increase the milk
producing ability of the herd and maintain good reproductive qualities in breeding work, it is
preferable to use cows of the Murat YaYa-4388 line. The first-calf heifers of the Mars YaYa-
4319 line in 84% of cases were fertilized from the first insemination, the herdmates of the Murat
YaYa-4388 line had a relatively short service period, but at the same time they have milk
producing ability indicators above the herd averages. The insemination index of cows belonging
to these lines was 1.29 and 1.47, respectively.

Keywords: Yaroslavl breed, line, reproductive qualities, productivity
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IMUINEBOE HOBEJAEHUE BBICOKOIIPOAYKTUBHBIX KOPOB
TP UCITOJIB3OBAHUU AKTUBATOPA PYBIIOBOI'O ITMIIEBAPEHUSA

Hapexna Cepreesna BapaHOBal, I'eopruii Earyaxaesuu XomTapm[2
1KOCTp0MCKa$I rocyJapCcTBEHHAs CENbCKOX03s1iCTBeHHAs akajemusi, KapaBaeso, Poccus
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Pedepar. I[IpuBeneHsl MaTepuanbl UCCIECIOBAHUN MO M3YYEHUIO MUIIEBOTO MOBEACHUS
KOPOB C YJOEM CBBIIIE 9 THIC. KI MOJIOKA 3a JIAKTALMIO NPH HCIOJIb30BAHUM B UX PAlMOHAX
aktuBaropa nuieBapenus «Merabyct Pymen». Jlo6aBka mpexacrasisier co0oil addexkTuBHOE
CPEeACTBO JUIsl ONTUMHU3AIUN MUKPO(DIIOpH! pyOIa. ToMOornuecKue HabIt0IeHHs TPOBEACHbI Ha
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0a3e omHoro u3 mpennpuatuii Bomoronckoit obmactu. OOBEKTOM HCCIETOBAHHUHA SBISIOTCS
TOJIIITUHU3UPOBAHHBIE KOPOBBI  4YE€pHO-MECTpON  mopoibl. [lOAKOHTPOJIBHOE TMOr0JI0BHE
HAXOJWJIOCh HAa XO35HCTBEHHOM (OCHOBHOM) palloHe. B 1onosiHeHne kK HeMy KOpoBaM OIBITHOMN
nepBoii rpynnsl ckapminBaicsa «Merabyct Pymen» no 50 T Ha rojioBy B CYTKH B TPaH3UTHBIN
nepuoa (3 Hexmenu g0 u nocie oténa) u no 100 r — B ocranbHOe Bpemsi. KopoBam OmNbITHOM
BTOpPOIl I'pynmbl B TEYEHHE BCEro Y4ETHOTO IEpHoJa BBOIWIM B cocTaB pamnuona rno 100 r
aKTUBaTOpa Ha TOJIOBY exenHeBHO. Ha morpeOieHne KOPMOB W BOABI YXOAMIO y KOPOB
KOHTPOJILHOW Tpymmbl 5,2 4, a B ONBITHBIX Tpynmnax — 6,4—6,5 4 coorBeTcTBeHHO. B paszpese
IpyII BbISIBIEHA Pa3HULA U 11O MPOJOJIKUTEIBHOCTH KBaYKU. JKUBOTHBIE KOHTPOJIBHOM I'PYIIIIbI
3aTpayuBaju Ha nepexkEBbiBaHne kopMa 417 muHyT (7 9), a KOPOBBI ONBITHBIX Tpynn — 491 u
479 munyt (8,2 u 8,0 u). YBenuueHue NpOAOIHKUTEIBHOCTU IMOTPEOJIEHNs KOPMOB, BOABI U
BPEMEHH, 3aTPAayeHHOIO0 Ha MepeKEBBIBAHUE KOpPMa, CBUACTEILCTBYIOT O IOJOKUTEIHHOM
BJIMSIHUM Tpenapara Ha MUILEBYK0 aKTHBHOCTh BBICOKOIPOAYKTUBHBIX KOPOB B IEPUOJ Pa3aosl.
[Ton BoO3deiicTBHEM akTHBaTOpa pyOLIOBOrO MHUIIEBAPEHUS >KUBOTHBIE OIBITHBIX TPYII
noTpeOsTi GoJbllee KOJIWYECTBO KOPMOB M IHUTATENIBHBIX BEUIECTB M JIYYIIE UX yCBaWBaIH,
YTO OOYCJIOBUJIO TOBBIIIEHHE MX MPOAYKTUBHOCTH. Tak, CyTOUHBIN yI0H KOPOB KOHTPOJBHOM
rpynnsl coctaBun 38,5 Kr, B TO BpeMsi Kak B ONbITHbIX rpynnmax — 41,0 u 42,2 xr
cooTBeTCTBeHHO. [loBbIlIeHHEe MPOAYKTUBHOCTH Ha 6,5 U 9,6% y KOpOB, MoMy4aBIINX JOOABKY
«Merabyct Pymeny, o0bscusiercst 6oinee 3h(peKTUBHBIM HCIIOIB30BAHUEM UMH KOPMOB PallMOHA
KaK B KOJIMYECTBEHHOM, TaK U B KAUECTBEHHOM aCIEeKTax.

Knrwoueenvie cnoea: KOpoe6bl, akmueamop nuwieeaperusl, nuujesoe noeedeﬂue,
nompe6ﬂeHue Kopmoe, Jceadrka

FEEDING BEHAVIOR OF HIGHLY PRODUCTIVE COWS WHEN USING
A RUMINAL DIGESTION ACTIVATOR

Nadezhda S. Baranova', Georgiy E. Khoshtariya®
'Kostroma State Agricultural Academy, Karavaevo, Russia
2\/ologda State Dairy Farming Academy by N. V. Vereshchagin, Vologda-Molochnoe, Russia
'baranova-ns2@yandex.ru, ORCID 0000-0001-5123-848X
*khoshtariyagl5@mail.ru

Abstract. The research materials on the study of the feeding behavior of cows with a
milk yield of more than 9 thousand kg of milk for lactation when using the digestive activator
"MegaBust Rumen" in their rations are presented. The supplement is an effective tool for
optimizing the rumen microflora. Ethological observations were carried out on the basis of one
of the enterprises of the VVologda region. The object of research is Holsteinized cows of Black-
and-White breed. The controlled livestock was on the economic (main) ration. In addition to it,
the cows of the experimental first group were fed by "MegaBust Rumen" at 50 g per head per
day during the transition period (3 weeks before and after calving) and 100 g at the rest of the
time. Cows of the experimental second group were introduced with 100 g of activator per head
daily during the entire accounting period. The cows of the control group took 5.2 hours to
consume feed and water, and 6.4-6.5 hours in the experimental groups, respectively. In the
context of the groups, a difference was revealed in the duration of rumination. The animals of the
control group spent 417 minutes (7 h) rumination the food, while the cows of the experimental
groups — 491 and 479 minutes (8.2 and 8.0 h). An increase in the duration of consumption of
feed, water and the time spent on rumination the feed indicate a positive effect of the preparation
on the nutritional activity of highly productive cows during the days in milk. Under the influence
of a ruminal digestion activator animals of experimental groups consumed more feed and
nutrients and absorbed them better, which led to an increase in their productivity. Thus, the daily
yield of cows of the control group was 38.5 kg, while in the experimental groups — 41.0 and 42.2
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kg, respectively. The increase in productivity by 6.5 and 9.6% in cows treated with the
"MegaBust Rumen" supplement is due to their more effective use of ration feeds in both
quantitative and qualitative aspects.

Keywords: cows, digestive activator, feeding behavior, feed consumption, rumination
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BJUSHUE 'EHOTHUIA TEJIOK HA MOP®OJIOTMYECKHI COCTAB TYIIH
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Pedepar. B cratbe mpuBeneHbl mokasarenu Mop(hOJIOTHYECKOTO COCTaBa TYIIM TEIOK
yépHo-niéctpoir mopoasl (I rpymnma) u e€ momMeceld ¢ TONIITHHAMU TEPBOTO TMOKOJICHUS
(V2 ronmmtuH X Y uépHo-néctpas — |l rpynmna) u Broporo mokosjeHus (¥ TOMMITHH X Y 4épHO-
néctpas — Il rpynma). YcraHOBIEHO MOJOXUTENbHOE BIUSHUE arnpoOMpPyeMOro BapuaHTa
MEXIOPOJHOTO CKpEIIMBAaHUS Ha M3ydaeMbld MpU3HAK. Tak, YHUCTOMOPOJHBbIE TENKU 4YEPHO-
néctpoil mopoxasl | rpynmsl yctynanu nomecHbiM cBepcTHuuam Il u Il rpynn mo macce
nonyryumu Ha 5,57 u 8,28%, ynenbHoMy Becy cbheoOHOM yacTu nmomytymu — Ha 0,98 u 1,38%,
BBIXOJly MbIeuHoi TkaHu — Ha 0,66 u 1,04% coorBercTBeHHO. JIMaupyromiee MmoyoKeHue mo
BEJIMUMHE U3Yy4aeMbIX MOKa3aTesel 3aHMMall MOMECHbIe TEMKU BToporo nokoneHus Il rpynmsr.
WX mpeumyIiecTBO HaJl MOMECHBIMH CBEPCTHHIIAMH TepBOTO MokojeHus |l rpymmer mo macce
MONYTYIIM COCTaBISIO 2,62%, OTHOCUTENbHOW Macce cbeqoOHoM yactu monytymu — 0,40%,
MbImeaHor TkaHu — 0,38%, xuposoii Tkanu — 0,02%.

Knrwoueevie cnoea: cxkomosoocmeo, méENKU, YEPHO-NECMPAs nopooa, Nomecu ¢
2ONUMUHAMY, MYULA, MOPPDON02UYECKULL U COPMOBOL COCMA8

INFLUENCE OF THE HEIFER GENOTYPE ON THE MORPHOLOGICAL
COMPOSITION OF THE CARCASS

Vladimir 1. Kosilov, Irina V. Mironova?
'Orenburg State Agrarian University, Orenburg, Russia
?Bashkir State Agrarian University, Ufa, Russia
“Research Institute of Information Technologies of the Federal Penitentiary Service,
Moscow, Russia
Ykosilov_vi@bk.ru, ORCID 0000-0003-4754-1771
mironova_irina-V@mail.ru, ORCID 0000-0002-5948-9593

Abstract. The article presents indicators of the morphological composition of the carcass
of Black-and-White breed heifers (group 1) and its crossbreeds with Holsteins of the first
generation (%2 Holstein x Y5 Black-and-White — group II) and the second generation (% Holstein
x Y, Black-and-White — group 111). The positive influence of the tested variant of interbreeding
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on the studied trait was established. Thus, purebred heifers of the Black-and-White breed of
group | were inferior to crossbred herdmates of groups Il and Il in terms of half carcass weight
by 5.57 and 8.28%, the specific weight of the edible part of the half carcass — by 0.98 and 1.38%,
muscle tissue yield — by 0.66 and 1.04% respectively. The leading position in terms of the value
of the studied indicators was occupied by crossbred heifers of the second generation of group Il1.
Their advantage over crossbreed herdmates of the first generation of group Il in terms of half
carcass weight was 2.62%, the relative weight of the edible part of the half carcass was 0.40%,
muscle tissue was 0.38%, and adipose tissue was 0.02%.

Keywords: cattle breeding, heifers, black-and-white breed, crossbreeds with Holsteins,
carcass, morphological and varietal composition
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HWHTEPBLEPHBIE IIOKA3ATEJIA 1 YPOBEHb AMUMHOKHCJIOT B TEMOJIMM®E
IMYEJ TP 3UMOBKE HA IBETOYHOM, XJIOITKOBOM U CAXAPHOM MEJIE
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ABTOp, OTBETCTBEHHBIH 3a nepenucky: Anbhup [adaynnosuu Mannamos, 54alfir@mail.ru,
ORCID 0000-0002-5093-9740

Pedepar. VccnenoBanbl HHTEpbEPHBIE NMOKA3ATENN U YPOBEHb COJIEPKAHUSI AMUHOKHUCIIOT
B remMosiuMQe mU€NI mpu 3MMOBKE Ha IIBETOYHOM, XJIOITKOBOM W CaXxapHOM MéEne. Y CTaHOBIICHO,
YTO MOArOTOBKA MYEIMHBIX OTBOJKOB CHJIOM B 3 YyJIOYKM K 3MMOBKE C MCIOJIb30BAaHUEM
[[BETOYHOTO MENa, Ha (OHE MOCTYIUICHHUS LIBETOYHON OOHOXKKHU (IBLIBIBI) 32 CUET BTOPUUYHBIX
MOCEBOB TMOJICOTHEYHUKA U KYKYpPY3bl, YIy4YlllaeT HMHTEphEpHbIE MOKa3aTenu padouux mMUém:
CTEMNeHb Pa3BUTOCTH KUPOBOTO Teja cocTaBisieT 4 6ama, comepskanue azota — 13,9 mr, xupa —
10,2 mr, cyxux BemectB — 43,88 mr. IIpu ncnosnb30BaHUM B OTBOJIKaX XJIOMKOBOTO U CaXapHOTO
Ména JUIsi BOCIIPOM3BOJICTBA OCEHHEH T€Hepaluu MYEN a30Ta B MX OPraHU3ME PETUCTPUPYETCS
MEHbIIIE, IO CPAaBHEHUIO ¢ KOHTPOJIbHOM rpynmnoi, Ha 7,9 u 10,8%, xupa — Ha 22,05 u 22,9%,
cyxux BemectB — Ha 7,9 u 7,7% cooTrBercTBeHHO. KOpMOBBIE 3amachl B THE3JOBBIX COTax
MYETUHBIX OTBOJIKOB C XJIOMTKOBBIM MENIOM K KOHITY JeKaOpsi KpucTanu3yroTcs. CaxapHbIi MET
HE KPHUCTAUIU3YeTCS B 3WUMHUN TIEPHOJ, €r0 YIJIEBOJbI, BBITIOJHSIS DJHEPTreTUYCCKYI0 U
MIACTUYECKYI0 (DYHKIIMIO, CMacaloT MUél OT OECKOPMHIIBI B KPUTHYECKHA TEpUOa 3UMOBKHU.
BrlisiBIeHO, 4TO TMOCiE€ 3MMOBKHM MaKCHMalbHBIE YPOBHU HMHTEPHEPHBIX IMOKa3aTeNIe pabodmx
0co0eil perucTpupoBAINCH B OTBOJAKAX, TJI€ B KAaueCTBE KOPMOBOTO MENa HCIOIB30BAJICS
IIBETOYHBIN: COXPAHHOCTh PE3EPBHBIX BEIIECTB )XUPOBOTO Tena Obiia 3,5 6ania; ypoBeHb a30oTa
YMEHBIIWJICS, [0 CPAaBHEHHIO C HAaYaJIbHBIM 3HaueHueM, B 1,42 pasa, xupa — B 1,38 pa3za, cyxux
BelecTB — B 1,38 pa3za; ¢ XJI0NKOBEIM METOM — 1O a30Ty B 3,29 pa3a, no xupy — B 1,9 pasza, no
cyxoMmy BemiecTBy — B 2,12 pa3a COOTBETCTBEHHO. YPOBEHb aMHUHOKHCIOT B remoiuMmdpe
pabounx MYEN K KOHITY 3UMOBKH TTOHMKAETCSI, 0COOEHHO TIPH 3UMOBKE OTBOJKOB Ha CaxapHOM
méne. Tak, comepkaHHe JM3MHA YMEHbBIIAETCS B reMoiluM(e HCCIeTOBAHHBIX MYEN K KOHILY
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3UMOBKH Ha LIBETOYHOM Méne B 1,65 pa3za, Ha xsonkoBoM Méne — B 1,8 pa3a, Ha caxapHOM MEne
— B 2,98 paza; ructuauna — B 1,07, 1,16 u 1,95 pasa; nponuna — B 1,42, 1,29 u 2,26 paza
COOTBETCTBEHHO. TpuntodaH, BaTuH U 0COOEHHO METHOHWH XapaKTePU30BAIUCH HAMOOJbIIEH
COXPaHHOCTBIO B IIpoliecce 3MMOBKU. KpaTHOCTh yMeHbIIeHUs TpunTodaHa B remoiuMde maén
MIpU 3UMOBKE OTBOJIKOB Ha IIBETOYHOM MéEJe cocTaBuia 1,48 pasa, Ha xsionkoBoM — 1,44 pasa, Ha
caxapHoM — 1,5 paza; Banuna — 1,63, 1,68 u 1,71 paza; mernonuna — 1,31, 1,4 u 1,32 paza
COOTBETCTBEHHO.

Knwouesvie cnosa: omeooku nuén, 3uUMO8KA, HCUpoBoe meno, a30m, HCUp, 2emMoaumea,
AMUHOKUCTIOMbL

INTERIOR INDICATORS AND AMINO ACID LEVELS IN BEE HEMOLYMPH
WHEN WINTERING ON FLOWER, COTTON AND SUGAR HONEY

A. G. Mannapov'®, H. B. Yunusov?,
H. A. Rashidov?, S. R. Suyarkulov*
'Russian Timiryazev State Agrarian University, Moscow, Russia
233amarkand State University of Veterinary Medicine, Animal Husbandry and Biotechnology,
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Author responsible for correspondence: Alfir Gabdullovich Mannapov, 54alfir@mail.ru,
ORCID 0000-0002-5093-9740

Abstract. Interior indicators and the level of amino acids in the hemolymph of bees
during wintering on flower, cotton and sugar honey were studied. It was established that the
preparation of bee nucleus with a force of 3 seam of bees between two combs for wintering using
flower honey against the background of the arrival of flower pollen pellet due to secondary
sowings of sunflower and corn improves the interior indicators of working bees: the degree of
development of the fat body is 4 points, nitrogen content — 13.9 mg, fat — 10.2 mg, dry
substances — 43.88 mg. When cotton and sugar honey are used in nucleus to reproduce the
autumn generation of bees, nitrogen in their body is recorded less compared to the control group
by 7.9 and 10.8%, fat — by 22.05 and 22.9%, dry substances — by 7.9 and 7.7%, respectively.
Feed reserves in the nesting honeycombs of bee nucleus with cotton honey by the end of
December crystallize. Sugar honey does not crystallize in winter, its carbohydrates, performing
an energetic and plastic function, save bees from lack of food during the critical wintering
period. It was revealed that after wintering, the maximum levels of interior indicators of workers
were recorded in nucleus where flower honey was used as fodder honey: the safety of reserve
substances of the fat body was 3.5 points, nitrogen level decreased by 1.42 times compared to the
initial value, fat — by 1.38 times, dry substances — by 1.38 times; with cotton honey — in nitrogen
3.29 times, in fat — 1.9 times, in dry matter — 2.12 times, respectively. The level of amino acids
in the hemolymph of working bees decreases by the end of wintering, especially when wintering
nucleus on sugar honey. Thus, the content of lysine decreases in the hemolymph of the studied
bees by the end of wintering on flower honey by 1.65 times, on cotton honey — by 1.8 times, on
sugar honey — by 2.98 times; histidine — 1.07, 1.16 and 1.95 times; proline — 1.42, 1.29 and 2.26
times, respectively. Tryptophan, valine and especially methionine were most preserved during
wintering. The multiplicity of the decrease in tryptophan in the hemolymph of bees during the
wintering of nucleus on flower honey was 1.48 times, on cotton — 1.44 times, on sugar — 1.5
times; valine — 1.63, 1.68 and 1.71 times; methionine — 1.31, 1.4 and 1.32 times, respectively.

Keywords: bee nucleus, wintering, fat body, nitrogen, fat, hemolymph, amino acids
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Pedepar. IlocraBnennas B paboTe wenb — NOBBIIEHHE 3HEProdddexTuBHOCTH
IPOM3BOJICTBA cenbcKoxo3siicTBenHoN npoaykuuu (CIT) na npeanpustusax AIIK — MoxxeT ObITh
JOCTUTHYTa TOJIbKO TpPU CHUXKEHUM HHEPro€MKOCTH IPOU3BOJICTBA IMPOAYKLIMU Ha BCEX
IPEIIPUATHIX CTPAHBI, IPOU3BOASIINX MPOAYKLHUIO MM OKa3bIBAIOLIMX YCIyTHM HACEJICHUIO, B
TOM YHCIIE M Ha celbCKoxo3sicTBeHHbIX mpeanpusatusx (CXII). Ilpemmaraercss B OCHOBY
onpezeneHuss 3HeproéMkoctu npoussoacrBa CII monoxuTe MeTon pacdyéra aHaJIOTWYHBIN
MeTony onpeaeneHus sneproémkoctu BBII ctpanbl. Dueproémkocts npoussoactsa CII B CXII
MOYET OBbITh CHIM)KEHA KakK 3a CUET BHEIPEHUS M UCIOJIb30BaHUS BO30OHOBIISIEMBIX HCTOYHUKOB
SHEPruM W TOJYYEHHUS SHEPTUM U3 BTOPUYHBIX HHEPreTHUECKUX PECypCcOB, AKOHOMUU U
CHIDKEHMsI MOTpeOIeHHsI IEPBUYHON PHEPIUU Ha BCEX 3Tamax e€ MpOM3BOJCTBA, TaK M 3a CUET
NPUMEHEHHS BBICOKOO()()EKTUBHBIX TEXHOJOTMH M CHCTEMBl MAIWH, HCIOJIb30BaHUS
BBICOKOYPO>KalHBIX COPTOB M BBICOKOIIPOAYKTHBHBIX ITOPOJ CEIBbCKOXO03MCTBEHHBIX )KUBOTHBIX
U NITUL, CO3JaHUSI ONTUMAJIBHBIX YCIOBUHN JJISl )KU3HENEATEIbHOCTH PACTEHUN M KUBOTHBIX JJIS
pealn3alii 3aJI0)KEHHOTO B HHUX TE€HETHYECKOro IMOTEHIHWala W I03BOJISIIOIIMX ITOBBICUTH
KOJIMYECTBO M Ka4yecTBO Mpou3BenEéHHON U peanusyeMoil ClI, a Taxxke Mpu co3JaHUM «YMHBIX)»
CENIbCKOXO035HCTBEHHBIX MPEANPHUATUN C KOMIIJIEKCOM B3aHMOCBSI3aHHBIX «YMHBIX» MOJIEH, hepMm
Y BCIIOMOTaTEJIbHBIX MPOU3BOJACTB, @ HE C OTIEIBHO B3STHIM «YMHBIM» IOJEM WU «yMHON»
depmoii. Tombko MpU B3aUMOCBSI3U TEXHOJOTUH OCHOBHBIX M BCIIOMOTATENIbHBIX MPOU3BOJICTB
CXII mexnay co0oil n y4ué€re BHEIIHMX CBSI3€d C JAPYTUMH TNPEANPUATUAMHU oOecreurnBaeTcs
CHI)KCHHE MaTepUalIbHBIX, PHEPreTHUUECKUX M TPYNOBBIX 3aTparT Ha mpoussBoictBo CII. Oto
obecrnieunBaet pemnieHne ocHoBHOM 3amaun CXII — nmonyyeHne MakCUMMaIbHOTO BaJOBOTO J10X0/1a
u npubsimm npu mnpousBoactBe CII. IlpoBeaéHHoe ompeneneHue 3Heprodh HEeKTHBHOCTU
npousBoacTBa CII B CXII mno3Bomsier Bectu yuéT, IUIAHUPOBAHWE M MPOTHO3UPOBAHUE
IUIAHOMEPHOT'O CHUKEHUs sHeproéMkoctu Ha npeanpustusx AIIK u tem cambiM obecriedunTh
cHmkeHune sHeproémkoctu BBII crpansl.

Kniouesvie cnoea: snepeocoepedcenue, dHepeoIPHekmusHoCmb,  IHEPOEMKOCb,
K03 puyuenm nonesHo2o Oelcmsus, Ban08ol 00X00, CelbCKOXO3AUCMBEHHA NPOOYKYuUs,
CEeNbCKOXO3AUCMBEHHOE NPeOnpusimue, «YMHOE» NPpeonpusimue

ENERGY EFFICIENCY IMPROVEMENT OF MANUFACTURING BY
AGRICULTURAL ENTERPRISES

Vladimir 1. Zaginaylov'™, Nataliya A. Stushkina?, Oleg V. Leshtaev?,
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Abstract. The goal set in the work is to increase the energy efficiency of agricultural
product (AP) production at agro-industrial enterprises can be achieved only by reducing the
energy intensity of manufacturing at all enterprises of the country that produce products or
provide services to the population, including agricultural enterprises (AE). It is proposed to base
the determination of the energy intensity of AP production on a calculation method similar to the
method of determining the energy intensity of the country's GDP. The energy intensity of AP
production in the AE can be reduced both due to the introduction and use of renewable energy
sources and the production of energy from secondary energy resources, saving and reducing the
consumption of primary energy at all stages of its production, and due to the use of highly
efficient technologies and a system of machines, the use of high-yielding varieties and highly
productive breeds of farm animals and poultry, creating optimal conditions for the life of plants
and animals for the realization of the genetic potential inherent in them and allowing to increase
the quantity and quality of the produced and sold AP, as well as when creating "smart"
agricultural enterprises with a complex of interconnected "smart™ fields, farms and auxiliary
processes, and not with a single "smart" field or "smart™ farm. Only if the technologies of the
main and auxiliary production of the AE are interconnected and the external relations with other
enterprises are taken into account, the material, energy and labor costs for the production of the
AP are reduced. This provides a solution to the main task of the CSA — obtaining the maximum
gross income and profit in the production of AP. The conducted determination of the energy
efficiency of AP production in the AE allows us to record, plan and predict a systematic decrease
in energy intensity at agro-industrial complex enterprises and thereby ensure a decrease in the
energy intensity of the country's GDP.

Keywords: energy saving, energy efficiency, energy intensity, efficiency, gross income,
agricultural products, agricultural enterprise, "smart" enterprise
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HCCJEIOBAHHUE YHEPTOEMKOCTH MAIIIVH JIJISI PABOTBI
C TEIINIMYHBIM I'PYHTOM

Aunexkcanap Ogaerosnu Be3upos
CapaToBckHil rocy1apCTBEHHBI YHUBEPCUTET F€HETUKHU, OMOTEXHOJIOTUU U UHXKEHEPUHN
umenu H. . BaBunosa, Capatos, Poccust
vezirov2008@mail.ru, ORCID 0000-0001-9117-1267

Pedepar. BreipammBanue pacTeHHMl B TEIUIMIAX IO TPYHTOBOM TEXHOJOTUH
OpPTaHHYECKOTO 3eMJIEACINUs MPEANOIaraeT BhIMOIHEHHE padoT MO MPUTOTOBIECHUIO TETTHYHOTO
TPyHTa, €r0 MCIOJb30BaHUIO, a TOCJE 3aBEPUICHUS IMKJA BbIpAIMBAHUSA — YAAICHUIO W3
MOMEIIEHUsT TeruHibl. /{7 BBIMOMHEHUS JaHHBIX pPabOT pa3pabOTaHbl HOBBIE MAIIHHBL:
KOMOWHUPOBAHHBIN YKIIAIUHK, ITOTPY3UYHK-CMECUTENh, MAlllMHA I yaajieHus: rpyHta. OgHum
U3 OCHOBHBIX TOKazarenel 3(PQPEeKTUBHOCTH JAHHBIX MAIUH SBISETCS dHEproéMkocth. Llensb
WCCIIEIOBAHUN — YCTAaHOBUTH 3HAYEHHUs IMAPaMETPOB MAIlMH, MPU KOTOPBIX IHEProEMKOCTh
MHUHUMalbHA.  llosydeHbl ~ aHanWMTUYECKHWE  BBIPAXKEHMS,  ONMCBHIBAIOLIME  BIIMSHUE



KOHCTPYKTUBHBIX M PEKUMHBIX MMApaMETPOB HA 3HAYCHHE DHEPrOEMKOCTH YKA3aHHBIX MAIIWH.
Y CcTaHOBIIGHO, YTO HAaWOOJbBIIEEe BIMSHUE HA HSHEPTOEMKOCTH KOMOMHHUPOBAHHOTO YKJIAT4HKa
OKa3bIBAIOT CKOPOCTh IIEMH TPAHCHOPTEpPA, YIioBas CKOPOCTh Jo3Upyromiero OapabaHa,
KOJINYECTBO CKPEOKOB TpaHCIOPTEPA, KOJMYECTBO IUIAHOK OapabaHa; MAIIWHBI IS yIAJICHUS
TpyHTa — BBICOTA CJIOS YAAIIEMOTO TpyHTa W TMOCTyNaTellbHas CKOPOCTh MamiuHbL J[ist
OIpENICIICHUs] ONTUMAIILHBIX 3HAYCHHH BBIIICNICPEYHUCICHHBIX TIApaMETPOB IPOBEACHA CEepus
IBYX(AaKTOPHBIX AKCIEPUMEHTOB. [loydeHBbl ypaBHEHHS PETrpecCUd M COOTBETCTBYIONIHE UM
TpEXMEpPHBIC TOBEPXHOCTH OTKJIMKA, OIMUCHIBAIONIME XapaKTep BIMSHHUS IapaMeTpOB Ha
9HEPro€MKOCTh. Y CTAaHOBICHBI ONTHUMAIIbHBIC 3HAYCHUS MAPAMETPOB JUISI KOMOWHHPOBAHHOTO
YKJIaJUUKa, MPH KOTOPBIX DHEPrOEMKOCTh MMEET MHHHUMAIBHOE 3HAYCHHUE: CKOPOCTh LEIHH
tparcnoprépa — 0,31-0,34 m/c, KoMM4IecTBO CKPeOKOB — 6—7, yrioBas CKOPOCTh JO3UPYIOMIETO
Oapabana — 6,0-6,5 pan/c, 4uCIO TPOJOJBHBIX IUTAHOK — 7. PanuoHanpHBIE 3HAYEHUS
MOCTYNATEeNbHOW CKOPOCTH MAIIMHBI s yxanenus rpynta — 0,12-0,17 wm/c, yria HakioHa
MOBEPXHOCTHU KOBIIA — 24—25 TpagycoB Mpu BeIcOTE yaaisemoro cios rpyHTta — 0,13-0,15 m.

Kntouesvle cnosa: meniuya, 5SHEpeoéMKOCMb, YOAleHUe MeNnIuyHo20 2pyHma,
KOMOUHUPOBAHHBLUL YKIAOYUK, MAWUHA 0I5 YOANeHUSA U NO2PY3KU MENIUUHO20 ePYHMA

INVESTIGATION OF ENERGY INTENSITY OF MACHINES FOR WORKING
WITH GREENHOUSE SOIL

Aleksandr O. Vezirov
Saratov State University of Genetics, Biotechnology and Engineering named
after N. 1. Vavilov, Saratov, Russia
vezirov2008@mail.ru, ORCID 0000-0001-9117-1267

Abstract. Cultivation of plants in greenhouses using the soil technology of organic
farming involves the preparation of greenhouse soil, its use, and after the completion of the
reproduction cycle — removal from the greenhouse. To perform these works, new machines have
been developed: combined stacker, loader mixer, soil removal machine. One of the main
indicators of the efficiency of these machines is energy intensity. The goal of researches is to
establish the values of the machine parameters at which the energy intensity is minimal.
Analytical expressions describing the effect of design and operating parameters on the energy
intensity value of these machines are obtained. It was established that the greatest influence on
the energy intensity of the combined stacker is exerted by the speed of the conveyor chain, the
angular speed of the metering drum, the number of conveyor scrapers, the number of drum
plates; soil removal machine — height of removed soil layer and translational speed of the
machine. To determine the optimal values of the above parameters, a series of two-factor
experiments was carried out. Regression equations and their corresponding three-dimensional
response surfaces are obtained describing the nature of the effect of parameters on energy
intensity. Optimal values of parameters for the combined stacker have been established, at which
the energy intensity has a minimum value: conveyor chain speed — 0.31-0.34 m/s, the number of
scrapers — 6-7, the angular speed of the metering drum — 6.0-6.5 rad/s, the number of
longitudinal plates — 7. The rational values of the translational speed of the soil removal machine
are 0.12-0.17 m/s, the inclination angle of the bucket surface is 24-25 degrees with the height of
the removed soil layer is 0.13-0.15 m.

Keywords: greenhouse, energy intensity, removal of greenhouse soil, combined stacker,
machine for removal and loading of greenhouse soil
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BJIUSHUE ICICXOI[HOI‘/JI BJIAYKHOCTH HIHEHI/I‘—IHO-TPI/ITI/IKA.JIEBO“I\/'I
3EPHOBOU CMECH B COOTHOIIEHHMH 50/50% HA BbIXO/ HEJIOU
MNITEHAYHO-TPUTUKAJEBOHA KPYIIBI

Poman XaxkceroBuu KaHI[pOKOBl, I[atumaT AcaayianaMmaroMe10BHa BekuiokoBa’,
HOumsa CepreeBna Epm{a3
L 3MockoBekmit rOCYJIapCTBEHHBI YHUBEPCUTET IMUILEBBIX MPOU3BOACTB, MockBa, Poccus
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Pedepar. Pa3paboTka TEXHOJOTHH TMOJMYYCHHUS HOBBIX MPOAYKTOB TIHTAaHHUS Ha
BO300HOBISIEMOM  3€pHOBOW  OCHOBE  SIBJISIETCS  OJHOW M3  NPHUOPUTETHBIX  3ajad
IIPOJIOBOJILCTBEHHOM NOKTpHUHBI Poccuiickoit denepanuu. Pazpaborana TeXHOIOTUs NOTYyYEHUS
LEJION MIIEHUYHO-TPUTUKAIEBOM KpPYyNbl M3 MUIIEHUYHO-TPUTHKAJIEBOM 3E€pHOBOM cMecH B
pe3yabpTaTe TpEXATANMHOro abpasuBHOTO MienynieHus. [IpuBeneHsl pe3ynbTaThl MCCIEIOBAHUN
BJIMSIHUSA MCXOJHOW BIQKHOCTH MILIEHUYHO-TPUTHKAIEBOM 3€pHOBOM CMECHM B COOTHOLICHHUU
50/50% Ha BBIXOA LEJOW MIIEHUYHO-TPUTUKAICBON KPYIBIL. YCTAHOBIEHO, YTO HAMOOJIBIIWI
BBIXOJl LEJIOM TIIEHUYHO-TPUTHKAIEBOM Kpymnbl B KojudecTBe 62,6% momyyaercs mpu
MHUHUMAJIbHOW HAYaJIbHOM BJIAJKHOCTH NIIEHUYHO-TPUTHUKAJIEBOW 3€PHOBOM CMECHU PaBHOM
11,0%. Ilpu sTomM Ha mnepBoM 3Tamne aOpa3MBHOIO WIETYIIEHUS MUIIEHUWYHO-TPUTHKAIECBON
3epHOBOM cMecH yranuiau 20,8% obonouek B TeueHue 90 cekyH/, Ha BTOpOM 3Tarie abpa3uBHOIO
menymenuss — 11,3% oOonouek. BpIsiBIeHO, YTO HAMMEHBIIWNA BBIXOJA LENOW MIIEHUYHO-
TPUTUKAJIEBOM Kpymnbl B KoiuuecTBe 59,2% momywaercs npu MHUHMMajIbHOW HauyalabHON
BJIQ)KHOCTH IIIEHUYHO-TPUTUKAIEBOW 3epHOBON cMmecu paBHOH 14,3%. Ilpu sToM Ha mepsom
sTane abpa3MBHOIO IIETYHIEHHS MUIICHUYHO-TPUTHKAIEBOW 3€pHOBOM cMecu yxanuiau 22,5%
obosnouek B TeueHne 90 cexyH], Ha BTOPOM 3Tamne abpa3uBHOro menymeHus ynamwim 12,4%
000JI0Y€K.

Knrwouesvie cnosa: nueHuyHO-mpumuxanieeas cCmech, 61AdICHOCMb, WeryueHue, 6bixoo,
yenas Kkpyna

INFLUENCE OF INITIAL MOISTURE CONTENT OF WHEAT-TRITICALE GRAIN
MIXTURE IN THE RATIO 50/50% ON YIELD OF
WHOLE WHEAT-TRITICALE GROATS

Roman Kh. Kandrokov?, Patimat A. Bekshokova?, Yuliya S. Erina®
1 3Moscow State University of Food Production, Moscow, Russia
’Dagestan State University, Makhachkala, Russia
'Nart132007@mail.ru, ORCID 0000-0003-2003-2918
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3July.erina2016@yandex.ru

Abstract. The development of technologies for obtaining new food products on a
renewable grain basis is one of the priority tasks of the food doctrine of the Russian Federation.
A technology has been developed for producing whole wheat-triticale groats from wheat-triticale
grain mixture as a result of three-stage abrasive peeling. The research results of influence of
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initial moisture content of wheat-triticale grain mixture in ratio 50/50% on yield of whole wheat-
triticale groats are given. It was found that the highest yield of whole wheat-triticale groats in the
amount of 62.6% is obtained at minimum initial moisture content of wheat-triticale cereal
mixture equal to 11.0%. At the same time, at the first stage of abrasive peeling of wheat-triticale
grain mixture 20.8% of shells were removed during 90 seconds, at the second stage of abrasive
peeling — 11.3% of shells. It was revealed that the lowest yield of whole wheat-triticale groats in
the amount of 59.2% is obtained with minimum initial moisture content of wheat-triticale cereal
mixture equal to 14.3%. At the first stage of abrasive peeling of wheat-triticale grain mixture
22.5% of shells were removed during 90 seconds, at the second stage of abrasive peeling 12.4%
of shells were removed.

Keywords: wheat-triticale mixture, moisture, peeling, yield, whole groats
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1ﬂpocnaBCKI/H71 roCyAapCTBEHHBIM TEXHUYECKUM YHUBEPCUTET, Spociasib, Poccus
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Pegepar. IlpennoxkeH KOMOMHUPOBAHHBIM arperar oOpabOTKM TOYBBI U TIOCEBA,
00ecTeunBaroIil ONTUMATBLHOE Pa3MElIeHNE CEMsIH B TIOUBE. Ba)KHBIM 3JIEMEHTOM yCTpOHCTBA
pa3MereHuss ceMsiH  sBIseTcss nepdopupoBaHHas Tpyba. Ilepememienwe gpaxke U3
nepdopupoOBaHHON TPYOBI B OTBEPCTHE JIOJKHO OBITh TAKUM, YTOOBI MCKIIIOUUTH BBITIAJICHUE U3
Hero japaxe oOpatHo B mepdopupoBaHHyl TpyOy. OIHUM U3 YCIOBUH MpPaBUIBLHOTO MOCEBa
SABJISIETCST  00€CIIEUeHHE ONTUMAIBHOTO O€3ylapHOTO TMOMajaHusi JIpake B OTBEpPCTHE
nepopupoBanHoii TpyObl. [lyrém MonmenupoBaHUS U pPacyETOB YCTAaHOBIIEHA KOPPENSIUs
CKOpPOCTH arperata ¢ jauameTrpoMm TnepdopupoBaHHOi TpyObl. OmpenenaeHsl AUaMETPhI
nepPopupoBaHHON TPYObI MPH Pa3HBIX CKOPOCTSX JBHXKEHUS KOMOMHHUPOBAHHOTO arperara Jijis
oOecrnieueHus 0e3y1apHOro MomnajaHus Apaxe B OTBEpCTHE NEPPOPUPOBAHHON TPYOBHI.

Knwouesvie cnosa: komOUHUpoanmwvlill azpeeam 00pabOmMKu NOYBbl U NOCEsd,
ONMUMATILHOE PA3MEWEHUE CEMSIH 8 NOYEe, YCMPOUCHEO PA3MEWeHUs CeMSH, nepphopupo8antas
mpyba

DETERMINATION OF PERFORATED PIPE DIAMETER FOR NONIMPACT ENTRY
OF DRAGEE INTO HOLE

Vladimir Anatolyevich Nikolaev?, Irina Vitalyevna Kryaklina’
YYaroslavl State Technical University, Yaroslavl, Russia
2Yaroslavl State Agricultural Academy, Yaroslavl, Russia
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Abstract. A combined unit for tillage and sowing ensuring optimal placement of seeds in
the soil is proposed. An important element of the seed placement device is the perforated pipe.
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The movement of the dragee from the perforated pipe into the hole must be such as to prevent
the dragee from falling out of it back into the perforated pipe. One of the conditions for proper
sowing is to ensure optimal nonimpact entry of the dragee into the hole of the perforated pipe.
By modeling and calculations, the correlation between the speed of the unit with the diameter of
the perforated pipe was established. The diameters of the perforated pipe were determined at
different speeds of movement of the combined unit to ensure nonimpact entry of the dragee into
the hole of the perforated pipe.

Keywords: combined tillage and sowing unit, optimal placement of seeds in the soil, seed
placement device, perforated pipe
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PACUYKT 3AT'PY3KH 3EPHA DJIEMEHTAMU YHUBEPCAJIBHOM
MOJYABTOMATHYECKOM POTOPHOM CYIUINJIKHA

Baagumup AnatonbeBny Hukosaes
SpocnaBckuil TOCy1apCTBEHHBINM TEXHUYECKUI YHUBEPCUTET, SIpocnasie, Poccus
nikolaev53@inbox.ru

Pegepar. PacripocTpan€HHBIM BUAOM IOJUIEKALIETO CYIIKE MaTepualla sIBJISETCS 3€pHO
U Jpyrue chbinyyue Mmatepuaibl. PaboTra 31€MEHTOB YHUBEPCAJIbHOM I0JyaBTOMAaTHYECKON
POTOPHOM CYIIWJIKH BO BpeMs 3arpy3KH, B YaCTHOCTH, 3€pHA JOJDKHA ObITh CHHXPOHU3UPOBAHA.
s 3TOro HEOOXOAMMO OIpENeIUTh KHUHEMaTHYEeCKHE, AMHAMUYECKHE M HHEPreTHUYEcKue
IIapaMeTpsl JIEMEHTOB YHUBEPCAJILHOM I0JyaBTOMAaTUYECKON POTOPHON CYIUMIIKU IIPU 3arpy3Ke
3epHa WIM JpPYTUX ChIIyYuX MarepuanoB. Pa3paborana MeTonuka  ONpenesIeHus
KMHEMATUYECKUX, AUHAMUYECKUX U DHEPreTUYECKUX IAapaMEeTPOB DJIEMEHTOB YHHUBEPCAIBHOU
IIOJIyaBTOMaTUYECKOM POTOPHOM CYIIWIKM TP 3arpy3Ke 3€pHa WM JPYTUX CBHIIyYUX
MarepuayioB. B pe3ynbrare aHanu3a B3aUMOACHCTBUS BBICYIIMBAEMOIO CHIIIYY4Ero MaTepuala ¢
JJIEMEHTAaMU  YHUBEPCAIBHOM  IOJyaBTOMAaTUYECKOM  POTOPHOM  CYIIWIKM  BBISBIICHBI
KMHEMATUYECKUE, NUHAMHUYECKHE W DHEPreTUYECKUE I1apaMeTphl JJIEMEHTOB KOHCTPYKIUH,
OCYILIECTBIAIOIIUX 3aTPY3Ky.

Kntouegvie cnoea: snemenmsl YHUBEPCANbHOU NOIYAGMOMAMUYECKOU POMOPHOU
CYUWIUNIKU, 3epHO, KUHeMamuyecKue napamempul, OUHAMUYECKUe napamempul, dHepeemuiecKue
napamempbi

CALCULATION OF GRAIN LOADING BY ELEMENTS OF UNIVERSAL
SEMI-AUTOMATIC ROTARY DRYER

Vladimir A. Nikolaev
Yaroslavl State Technical University, Yaroslavl, Russia
nikolaevs3@inbox.ru

Abstract. A common type of material to be dried is grain and other bulk materials. The
operation of the elements of the universal semi-automatic rotary dryer during loading, in
particular grain, must be synchronized. To do this, it is necessary to determine the kinematic,
dynamic and energy parameters of the elements of the universal semi-automatic rotor dryer when
loading grain or other bulk materials. A method has been developed for determining kinematic,



dynamic and energy parameters of elements of a universal semi-automatic rotor dryer when
loading grain or other bulk materials. As a result of analysis of interaction of dried bulk material
with elements of universal semi-automatic rotor dryer, kinematic, dynamic and energy
parameters of elements of structure carrying out loading are revealed.

Keywords: elements of universal semi-automatic rotor dryer, grain, Kkinematic
parameters, dynamic parameters, energy parameters
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Pedepar. B nanHoil crarbe paccmorpeHa (ynkumoHanbHas wmonens CTATKOM
(craTu4yeckuil CUHXPOHHBIM KOMIIEHCATOp) M €€ MPUMEHEHHE B CHUCTEME HEProCHaOKEHUSI.
CTATKOM wMoxer oOecneunBaTh Kak EMKOCTHYIO, TaK W HWHIYKTUBHYIO KOMIICHCAIIHIO,
VIOPaBIsATh CBOMM BBIXOJHBIM TOKOM B HOMHHAJIBHOM MAaKCHUMAallbHOM EMKOCTHOM HIIU
MHAYKTHBHOM JIMalla30HE HE3aBHCUMO OT BEJIMYMHBI HANPSKEHUSI CHCTEMBI IEPEMEHHOTO TOKA.
PaccmatpuBarores cucremsl ympasinenuss CTATKOM, npeanasHaueHHbIe ISl CIIOKHBIX 33714,
TaKUX Kak KOMIIEHCAllUsl HEIMHEWHbIX Harpys3ok. [lpencraBieHa KOHCTPYKLUS CHCTEMBbI
ynpasnenuss npu noakmoueHnn CTATKOM k HeCUMMETPHUYHBIM 3JCKTPHUUECKUM CETSAM
(aKTUBHOTO ¥ aKTUBHO-MHIYKTHBHOTO xapakTtepa). B mporpamme Simulink mpencraBieHo
HECKOJIbKO (yHKIIMOHANbHBIX O050k0B ynpaBineHuss CTATKOM, koTopblil Takke U3BECTEH Kak
yhnpasisieMblii  npeoOpa3oBaTens ucrouHuka HampspkeHuss (VSC), ocHOBaHHBIM  Ha
UCIMOJIb30BaHUM TMpornopiuoHanbHo-uHTerpanbubix  (ITHM) perynstopos. IlpoBenén anamus
ajropuTMa paboThl CUCTEMBI AJIEKTpocHaOX)eHus ¢ HanpsbkeHueMm cetr 500 kB u BrimroueHus
pa3INYHBIX TOTPEOUTENEH.

Kniwueevie cnosa: CTATKOM, peaxmusnas mownocms, EMKOCMHASL KOMHEHCAYUs,
UHOYKMUBHASL KOMNEHCAYUS, HeIUHEUHAs HA2PY3Ka, HeCUMMEeMPUUHAsL INeKMPULEeCcKas cemb

SIMULATION OF POWER FACTOR CORRECTION UNIT STATCOM IN ELECTRIC
POWER SYSTEM

Vladimir V. Shmigel*, Artem S. Uglovskiy?
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Abstract. This article presents the functional model of STATCOM (static synchronous
compensator) and its application in the power supply system. STATCOM can provide both
capacitive and inductive compensation, control its output current in the rated maximum
capacitive or inductive range regardless of the voltage value of the AC system. STATCOM
control systems designed for complex tasks such as nonlinear load compensation are considered.
The design of the control system when connecting STATKOM to asymmetric electric networks
(active and active-inductive) is presented. The Simulink program presents several functional



control units of STATCOM, which is also known as the controlled voltage source converter
(VSC), based on the use of proportional-integral (PI) regulators. An analysis of the algorithm of
operation of the power supply system with a network voltage of 500 kV and inclusion of various
consumers was carried out.

Keywords: STATCOM, reactive power, capacitive compensation, inductive
compensation, nonlinear load, asymmetric electric network
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OIEHKA 99®EKTUBHOCTU JEATEJIBHOCTHU NPEAIIPUATUA
AT'POBU3HECA METOJAMU MATEMATHUYECKOI'O MOJAEJIUPOBAHUA

Bepa BuranbseBna )Kony)]eBal, Nabsa AnapeeBuu Bauabikos’, UBan AnekceeBud X0TbKO'
L2 3Hpocnch1<aﬁ rocyJapCTBEHHas CEIbCKOXO035MCTBEHHAs akajemusi, Spocnasib, Poccus

Ljvw6434@gmail.com, ORCID 0000-0001-9194-6659

Pedepar. Poccuiickuii pblHOK ymoOpeHMid sIBIsS€TCS OJHMUM M3  Hambousee
pa3zBuBaromuxcs HampasieHuid AIIK. B crarbe paccMoTpeHa N€ATENbHOCTh MNPEANpPUITHS B
chepe TOpProBin yHOOpEHUSMH, TaK KakK HX MHCIOJIb30BAHUE I103BOJISIET 3HAYUTEIBHO
YBEJIMYMBATh KAuyeCTBO M KOJMYECTBO IIOJIy4aeMOrO YpOXKas, YTO, B KOHEYHOM CUETe,
MIOJIO)KUTEIBHO CKa3bIBAETCS Ha IMPOJOBOJILCTBEHHOM Oe3omacHocTu rocynapcrsa. [IpoBenén
noIpoOHBIN aHanu3 pbiHKa yaoOpenuil B Poccuiickoit denepannu, a Takxke CUTyalluu B cdepe
npeiokeHus: ynoOpenuii B SIpocnmaBckoil oOmactu. Ha oOcCHOBE METONOB MaTeMaTHKO-
CTAaTHCTUYECKOTO  MOJCIHUPOBAHMS TMpOBEACHA OleHKa A(PGEKTUBHOCTH JIEATEIbHOCTH
npennpusTiss — oObeKTa HcciaenoBaHusA. bbUIM MOCTPOEHBI TPEHIIOBBIE MOJEIU C LENbI0
MPOTHO3UPOBAHUS 00BEMOB MPOAAK U MPUOBLTH MPEANPUATHS U pa3paboTaHa UTPOBas MOJEIh
ONpezeNieHus] ONTHMAJIbHOIO CHAOXKEHUs B YCIOBHUSX HEONpeNelEHHOCTH U pucka. [lo
pe3yJibTaraM IMPOBEAEHHOTO HMCCIEAOBAHUS CIEJIaHbl BBIBOABI U PEKOMEHIALMH PYKOBOJCTBY

bupmsI.

Kniwueevie cnosa: npeonpusmue acpoduszneca, mooenuposarue, 3¢gexmusHocms
oesmenbHOCU, ONMUMUAYUS, MPEHO08Asl MOOelb

BUSINESS PERFORMANCE REVIEW OF AN AGRIBUSINESS ENTERPRISE BY
MATHEMATICAL MODELING METHODS

Vera V. Zholudeva®, llya A. Balykov?, lvan A. Khotko®
123y aroslavl State Agricultural Academy, Yaroslavl, Russia
Yivv6434@gmail.com, ORCID 0000-0001-9194-6659

Abstract. The Russian fertilizer market is one of the most developing areas of the agro-
industrial complex. The article considers the activities of the enterprise in the field of fertilizer
trade, since their use allows a significant increase in the quality and quantity of the yield received
which, ultimately, has a positive effect on the national food security. A detailed analysis of the
fertilizer market in the Russian Federation was carried out, as well as the situation in the field of
fertilizer supply in the Yaroslavl region. Based on the methods of mathematical and statistical
modeling, the business performance review of the enterprise — the object of research was
assessed. Trend models were built to predict the volume of sales and profit of the enterprise and



a game model was developed to determine the optimal supply in conditions of uncertainty and

risk. Based on the results of the study conclusions and recommendations were made to the
management of the company.

Keywords: agribusiness enterprise, modeling, business performance, optimization, trend
model



ABEPEHHYIO

COOCTBEHHO MOAIHUCHIO.

2. Ecnm crates COOTBETCTBYET TEMAaTHKE >XXypHajla M TpeOOBaHUSAM K O(GOpPMIICHHIO, OHA
HaIpaBJIseTCs Ha PELEH3UPOBAHUE CHEIUAINCTY C LENbI0 SKCIIEPTHOM OLIEHKH. Bce pereH3eHTs
SIBIISIIOTCSl IPU3HAHHBIMM CHEIMAIUCTaMU 10 TeMaTHKe PELeH3UPYyEeMbIX MaTrepuajoB U MUMEIOT B
TEUEHHE MOCIEeIHUX 3 JeT MyOIuKaIMK M0 TEMAaTHKE PELIeH3UPYEMOM CTaThH.

3. Cpoku peleH3UpOBaHUS B KaXKIOM OTAEIHHOM CIIydae ONPENENSIOTCS C y4EeTOM CO3JaHus
YCJIOBHH JJI1 MAKCHMAJIbHO OTNIEpaTHBHOM MyOIUKalMK CTaTel.

4. B perneH3un 0CBEUIAIOTCS CIEAYIONIHE BOPOCH:

*  COOTBETCTBHUE COJEPKAHUS CTAThbU 3asBJICHHOW B HA3BAHUU TEME;

*  aKTYaJbHOCTb U COOTBETCTBHE COBPEMEHHBIM JJOCTHKEHUSIM HAYKHU;

* JOCTYITHOCTh YHUTATENIIM C TOYKH 3PEHUS S3bIKA, CTHJIS, PACHOJIOKEHHs Marepuana,
HaIIITHOCTH TaOJUII, JMarpaMM, pUCYHKOB U (popmyr;

*  1eN1eco00pa3HOCTh MyONUKAIIMK CTaThU C YUETOM paHee BBIIIEANIMX B CBET MyOIMKaLIU;

* B 4éM KOHKPETHO 3aKJIIOYAIOTCS MOJOKUTEIbHBIE CTOPOHBI, & TaKKe HEIOCTaTKH CTaThH,
KaKHe UCTIPABIICHUS U JOTIOJTHEHUS TOJDKHBI OBITh BHECEHBI aBTOPOM.

PerieH3eHT peKOMEHIyeT, PEKOMEHAYeT ¢ Y4ETOM HCHPABICHUS OTMEUEHHBIX HEIOCTATKOB WM
HE PEKOMEH]IyeT CTaThi0 K IMyOJIMKAIINN.

5. PeueHn3uu 3aBeps0OTCA B MOPSAJIKE, YCTAHOBIEHHOM B YUPEXKJICHUH, II€ pa0OTaeT PELeH3EHT.

6. PenensupoBaHue mpoBOAUTCS KOH(PUACHIMATIBHO. Peakius M3gaHus HampaBiseT aBTOpaM
MPEJCTABICHHBIX MaTepUAJIOB KOIMU PEICH3W WM MOTHBHPOBAHHBIA OTKa3, a Takke 00s3yeTrcs
HaMpaBJIATh KOMHUU pelieH3uil B MuHucTepcTBO 00pazoBanus u Hayku Poccuiickoit denepaiuu npu
MOCTYIUICHUH B PEAAKIIMIO U3JaHNUS COOTBETCTBYIOIIETO 3apoca.

7. Hanngue noaoXUTeIbHOM/ OTPHUIIATEIFHON PEIICH3UH HE SIBIIICTCS JIOCTATOYHBIM OCHOBAaHHUEM
JUId MyOnMKauuy / OoTKa3za B MyOnukanuu craTbd. OKOHUATEIbHOE pelIeHHE O 1eJIeco00pasHOCTH
nyONMUKalMyY TPUHUMACTCS PENKOUIeTHel >KypHala M (UKCHpPYETCsl B MPOTOKOJIE 3aceTaHHs
peaxoeruu. [Topsnok u ouepEaHOCTD MyONUKAIIMK CTaThU ONPEAEISAIOTCS B 3aBUCUMOCTH OT 00bEMa
nyOJIMKYeMBbIX MaTepHallOB U NIepeyuHs pyOpUK B KaX/I0M KOHKPETHOM HOMEpE KypHaJa.

8. Ilocnme mpUHATHS PEOKOJJIETHEH pELIeHHsT O JOMYCKEe CTAaThH K MyOJIMKALUU peIaKius
nHpopMupyeT 00 TOM aBTOpa M YKa3bIBAET CPOKH ITyOJUKAIMU. TEKCT PEIeH3WH IO 3ampocy
HAlpaBJIIeTCs aBTOPY MO JIEKTPOHHOM MmoyTe.

9. OpuruHainsl pereH3ui XpaHsaTcs B peJakluy B TEUCHHE AT JIET.

10. He nomyckaroTcst K mMyOJUKAIIAH:

*  CTarbu, He 0(OPMIICHHBIE JOJIKHBIM 00pPa30M, aBTOPbI KOTOPBIX OTKa3bIBAIOTCS OT TEXHUYECKOM
JOpabOTKH CTaTel;

*  CTaThH, aBTOPHI KOTOPHIX HE OTBEYAIOT HA 3aMEUYaHUs PEIICH3EHTA.
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