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rccapa (hakyImbTeTCKOTO OTpsaa, MPUHUMAI YIaCTHE B OCBOCHUH LIEITMHHBIX 3eMeb, 32 94T0 B 1958 I. Ob1T Ha-
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~ mwuuH Bragumup HukonaeBuu Beprysics B CBepUIOBCK, rae ¢ HOs0ps 1962 1. mo aBrycr 1963 r. paborain
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6otai 10 1978 roma cHavyana B JOJDKHOCTH JIONIEHTA, a 3aTeM 3aBEIYIONICTO Kadeapoi MOINTIKOHOMUH.
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HoctH 08.00.05 — DKOHOMHKA ¥ yNpaBlIeHUE HAPOTHBIM XO3SIMCTBOM, YWICHOM JICKTOPCKON TPYIIIBI 00IIECTBa
«3HaHUE».

3a roasl paboThl Biragumupom HukomaeBrudeM ObLTO IOATOTOBICHO U M31aHO oKoJio 100 HayyHBIX U y4eO-
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3a BBICOKHE JIOCTIIKEHHSI B MPEMOJABATEIbCKOM U HAYYHOH JesTeNbHOCTH Bragumup HukomaeBud Obin
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1,2,3,4

Pedepar. B crarbe aHanu3upyeTrcsi COCTOSIHUE PECYpCOB CEBEPHOrO OJICHS Ha
nosyoctpoe TaiimMblp. IlpuBonmdrcss naHHble O CTaryce OJEHEH, UX PAaCIpPOCTPAHCHUH,
YUCIICHHOCTH, MOP(}OIOTHIECKUX OCOOCHHOCTSAX, MECTaX OOMTAaHMS, MUTPAIHIX, 00pa3e KU3HH,
MOJIOBO3PACTHOM CTPYKTYpE, CTaJAHOCTHU, PAa3MHOXKEHUU, NMUTaHUM U mp. PaccmarpuBarorcs
BOINPOCHI OXPaHbl W HCIOJB30BAHUS PECYPCOB TAMMBIPO-IBEHKHICKOW TOMYJISLHU OJICHS.
Jlaércst KpaTKOe ONMCaHUE COCTOSHUS OJICHEBOICTBA UM MOPOJIHBIA COCTAB JOMAIIHUX CEBEPHBIX
OJICHEH.

Knroueevie cnoea: ouxuii cesepmwiii onensb, Taumvlp, nonyiayus, cCOCMosIHUE Pecypcos,
0OMAWHULL Ce8EPHBIL OJIeHb, 0JIEHE800CHBO

REINDEER OF TAIMYR

Andrey V. Davydov, Nikolay A. Morgunov, Mikhail K. Chugreev, Irina S. Tkacheva
1:2.3-4Federal State Budgetary Institution Federal Research Center for Development of Game
Management, Moscow, Russia
'adavydov2012@yandex.ru
*Oxotkontr.m@mail.ru
’Chugreev_mk@mail.ru, ORCID 0000-0001-5876-8715
4Oxotkontr—tis@mail.ru, ORCID 0000-0002-7988-7112

Abstract. The article analyzes the state of reindeer resources on the Taimyr Peninsula.
Data on the status of deer, their distribution, abundance, morphological features, habitats,
migrations, lifestyle, gender and age structure, herding, reproduction, nutrition, etc. are given.
The issues of protection and use of resources of the Taimyr-Evenki deer population are
considered. A brief description of the state of reindeer husbandry and the breed composition of
domestic reindeer is given.

Keywords: wild reindeer, Taimyr, population, state of resources, domestic reindeer,
reindeer husbandry
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BJIUAHUE TEHOTHUIIA TEJIOK HA IUIMEBYIO U SHEPTETUYECKYIO
HEHHOCTDb MBIINIEYHOU TKAHU

B. . KOCI/IJIOBI, H. B. MP[pOHOBaZ’ 3M, B. B. FyublMemco", .M. I[onmeHKOBaS,
E. II. MHpOHOBa6

1OpeH6yprc1<I/H71 rOCyJapCTBEHHBIH arpapHblif yHuBepcuret, OpenOypr, Poccust
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ABTOp, OTBETCTBEHHBIH 3a nepenucky: Mpuna BanepreBHa MupoHoBa,
mironova_irina-v@mail.ru, ORCID 0000-0002-5948-9563

Pedepar. B crarbe NpuBOAATCA pe3yiabTaTbl HM3Yy4EHUs XUMHUYECKOTO COCTaBa U
SHEPreTUYECKON EHHOCTH MBIIIEYHON TKaHU YHUCTOMOPOAHBIX TEIOK YEPHO-MIECTPOU MOPOIBI U
e€ rmomeceil MepBoro M BTOPOIO IOKOJEHUS C rojmThHaMu. IIpu nmpoBeaeHHH KOHTPOJIBHOIO
y0ost TENOK B 18-MecSYHOM BO3pacTe yCTAHOBJIEHO, YTO MOMECHBI MOJIOJHSAK MPEBOCXOIUI
YUCTOMOPOAHBIX CBEPCTHUI] 110 COACPKAHHUIO CyXOTr'0 BEIIECTBA JUIMHHEHUIIEH MBILIIBI CIUHBI HA
0,88—-1,89%, maccoBoil goJie skcTparupyeMoro xkupa — Ha 0,33-0,66%, nporenna — Ha 0,53—
1,18% mpu mpakTHUeCKH paBHOM YpOBHE MHMHEpAJIbHBIX BellecTB. IIpu 3TOoM uucTonopoaHsie
TEIKU YCTYNAJIA I[OMECHBIM CBEPCTHULAM II0 COAEPKAHMIO CYXOT'O BEIIECTBA B MBILICYHOU
Tkanu Tymu Ha 3,76—6,69 kr (10,39-18,50%), macce 6enka — nHa 2,80—4,92 (9,32-16,38%),
Mmacce skcTtparupyemoro xupa — Ha 0,83—1,53 kr (18,20-33,55%), koHLIEHTpauuu SHEPTUu B 1
KI MbIlIeyHON TKaHu — Ha 219,47-455,65 x/lx (4,80-9,96%), sHepreTHdeckoil 1EHHOCTH
MblleyHoN TKaHu Tymu — Ha 80,33-144,00 MIx (11,59-20,77%). IlpeumyiiectBo mo BceM
aHATM3UPYEMbIM ITOKa3aTesIM ObUIO HAa CTOPOHE MTOMECHBIX TEIOK BTOPOTO TTOKOJICHUSI.

Kniouesvle cnosa: cxomosoocmeo, mENKU, HEPHO-NECMpPas NOpood, NOMecu ¢
2ONUMUHAMY, MYULA, OTUHHEUULAs MbIUUYA CNUHDBL, NUWEBAsl U IHEPLeMUYeCKdsl YeHHOCb

THE INFLUENCE OF THE HEIFER GENOTYPE ON THE NUTRITIONAL AND
ENERGY VALUE OF MUSCLE TISSUE

Vladimir I. Kosilov, Irina V. Mironova®*=, Vitaly V. Gudymenk04, Galina M.
Dolzhenkovas, Ekaterina P. Mironova®
' Orenburg State Agrarian University, Orenburg, Russia
2% “Baghkir State Agrarian University, Ufa, Russia
3Ufim State Petroleum Technical University, Ufa, Russia
*Michurinsk State Agrarian University, Michurinsk, Russia

The author responsible for the correspondence: Irina V. Mironova,
mironova_irina-v@mail.ru, ORCID 0000-0002-5948-9593

Abstract. The article presents the results of studying the chemical composition and
energy value of the muscle tissue of purebred heifers of the Black-and-White breed and its
crossbreeds of the first and second generation with Holsteins. During the control slaughter of
heifers at the age of 18 months, it was found that crossbred young stock exceeded purebred



herdmates in the dry matter content of the longest back muscle by 0.88—1.89%, the mass fraction
of extracted fat — by 0.33—0.66%, protein — by 0.53—1.18% with an almost equal level of mineral
substances. At the same time, purebred heifers were inferior to their crossbred herdmates in
terms of dry matter content in the muscle tissue of the carcass — by 3.76-6.69 kg (10.39—
18.50%), protein weight — by 2.80—4.92 (9.32-16.38%), the mass of extracted fat — by 0.83—1.53
kg (18.20-33.55%), energy concentration in 1 kg of muscle tissue — by 219.47-455.65 kJ (4.80—
9.96%), the energy value of the muscle tissue of the carcass — by 80.33-144.00 MJ (11.59-
20.77%). The advantage in all analyzed indicators was on the side of crossbred heifers of the
second generation.

Keywords: cattle breeding, heifers, Black-and-White breed, crossbreeds with Holsteins,
carcass, the longest back muscle, nutritional and energy value
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MJIEMEHHAS BA3A KOCTPOMCKOH IMOPO/IbI
KPYIIHOI'O POI'ATOI'O CKOTA -
COCTOSHHUE, ITPOBJIEMBI 1 ITEPCIIEKTUBbI

A.A. Kopo.neBI, H. C. BapaHOBaZE, n. n. Ky3bMeHK0B3, A. C. Ka3zakos*
1KOCTpOMCKOﬁ peruoHaNbHBIN NH()OPMAITMOHHO-CETEKIIMOHHBIN 1IeHTp npu KocTpomckoit
roCy/1lapCTBEHHOM CEJIbCKOXO035MCTBEHHON akanemun, Kapasaeso, Poccus
23, 4KOCTpOMCKaﬂ roCyIapCTBEHHAs CEIbCKOXO03sIMCTBEHHAs akanemusi, KapaBaeBo, Poccust

ABTOp, OTBETCTBEHHBIH 32 nepenucky: Haaexxna Cepreesna bapanosa,
baranova-ns2@yandex.ru, ORCID 0000-0001-5123-848X

Pedepar. B crathe mpuBeneHbl MaTepHaibl IO COCTOSIHUIO MJIEMEHHOU 0a3bl KPYITHOTO
poraToro CKOTa KOCTPOMCKOM TMOpOAbI, OJHOW U3 UEHHEHIIUX OTEYECTBEHHBIX MOPOI.
UucneHHOCTh MOAKOHTPOIBLHOTO MOT0JIOBbSl KPYITHOTO POTaTOro CKOTa KOCTPOMCKOM MOpObI B
Poccuiickoit ®@enepaunn B 2022 romy coctaBwia 8460 ronoB, B Tom uucie 5250 Kopos.
[Mnemennast 6a3a KpYIHOTO pOraToro CKOTa KOCTPOMCKOW TOPOJBI MPEICTaBICHA TSTHIO
IJIEM33aBOJIAMH W TpeMs  IUIEMPENpPOAYKTOpaMH, pacloiokeHHbiIMH B KocTpoMmckoi,
WBanoBckoit 1 Brnagumupckoit oOmactsax. CpenHsisi MPOIYyKTUBHOCTH KOPOB B IIEM3aBOJAX
coctaBmwia 7187 kr, B mieMmpenpoaykropax — 7168 kr monoka. Camblil BBICOKUM Y0l KOPOB
nonydeH B AO «Ilnem3aBon «KapaBaeBo» — 9297 kr, Hanbosee KHUPHOMOJIOYHBIE KOPOBBI —
mwiemsaBona CIIK «puauno» (4,51%), a 0eaKOBOMOJOYHBIE — KOPOBBI ILUIEMPENPOAYKTOpa
000 «Mwunckoe» (3,63%). B ctpykrype nmopon Koctpomckoii obmactu KOCTpOMCKasi opoja
coctaBisieT 33,5%, 001acTh SABIAETCS OCHOBHBIM MOCTABIIMKOM IIJIEMMOJIOIHSKA KOCTPOMCKOM
MOPOJIBI KaK BHYTPHU 00yiacTu, Tak u 3a e€ mpenenamu. [lo manaeimM 6oHuTHpoBKH 2022 TOaa, B
XO3SICTBaX BCEX KATETOPUU YUCICHHOCTh KPYIHOIO POraToro CKOTa KOCTPOMCKOHN MOPOJbI
oOmactu cocraBmia 5418 roi., B Tom uncie 3185 xopos. 3a 305 gueil mocneaHel 3aKOHYEHHOM
JAKTallMM YIOW Ha KOPOBY B XO3SIICTBaX BCEX KaTeropui coctaBui 7167 Kr, copepkaHue xupa
— 4,18%, 6enka — 3,36%, xuBas macca — 548 kr. [IpoBenéHHas MHBEHTapU3ANKs TNIEMEHHOTO
CKOTa KOCTPOMCKOM TOPOJBI C YY4ETOM KPOBHOCTH MO YJYYIIAIOIIEH Oypol MIBHIIKON MOpojie
MMITIOPTHOU CEIEKLHUU CBUJIETEIBCTBYET, YTO B MJIEMEHHBIX X034MWCTBAX JaHHBIM MOKa3aTellb HE
npesbiiiaer 88%. B Hacrosmiee BpeMs NPUHATHL Mepbl JUIsl COXpaHEHHUS TeHOo(dOoHa
KOCTPOMCKOM TIOpOJIBI TYTEM TOCTAaHOBKH OBIKOB-TIPOM3BOAMTENCH — MpOaOIDKATENeh
3aBOACKHMX JIMHUM, TTOJYYEHHBIX B pe3ysbTaTe 3aKa3HbIX crapuBaHuid. 3a 2017-2022 roasl Ha



wieMnpeanpusatiss Poccun Ha HakoIJIGHWE CEMEHHM MOCTaBiIeHO 34 ObIKa-NPOU3BOAMTEINS
KOCTPOMCKOM MOpoibl. BeineneHsl ObIKH-TIPON3BOIUTENHN C IIEHHBIMU TeHoTuiaMu BB u A2A2.
[Ipu pa3BeneHun CKOTa KOCTPOMCKOM MOPOABI €CTh U MPOOIEMBI, KOTOPBIE MOXHO PEIIUTh KaK
MIPU MCTIOJb30BaHUU BHYTPEHHHUX PE3EPBOB, TaK M BHEIPCHUH TOCYIapCTBEHHOW MPOTPAMMBI,
HalpaBICHHOW Ha COXpaHEHHE, pa3BUTHE M COBEPLICHCTBOBAHWE T'€HO(MOHIHBIX IOPOA
Poccuiickoit deneparumu.

Knrouesvie cnosa: omeuecmeennas nopooa, KOCMPOMCKAsA, NIeMEHHble XO03AUcmed,
KOPOBbl, NPOOYKMUBHOCMb, UHBEHMAPU3AYUSL, ObIKU-NPOU3B00UMENU, 2eHOPOHO, COXPAHeHUe

BREEDING BASE OF THE KOSTROMA CATTLE BREED -
STATE, PROBLEMS AND PROSPECTS

Anton A. Korolevl, Nadezhda S. Baranovazg, Ivan 1. Kuzmenk0v3, Dmitriy S. Kazakov*

'Kostroma Regional Information and Breeding Center at the Kostroma State Agricultural
Academy, Karavaevo, Russia
239K ostroma State Agricultural Academy, Karavaevo, Russia

Author responsible for correspondence: Nadezhda S. Baranova,
baranova-ns2@yandex.ru, ORCID 0000-0001-5123-848X

Abstract. The article presents materials on the state of the breeding base of the Kostroma
cattle breed, one of the most valuable domestic breeds. The number of controlled cattle of the
Kostroma breed in the Russian Federation in 2022 amounted to 8460 heads, including 5250
cows. The breeding base of the Kostroma breed cattle is represented by five stud farms and three
pedigree breeding units located in the Kostroma, Ivanovo and Vladimir regions. The average
productivity of cows on stud farms was 7187 kg, in pedigree breeding units — 7168 kg of milk.
The highest milk yield of cows was obtained at AO "Plemzavod "Karavaevo" — 9297 kg, the
most rich-milking cows — the stud farm SPK "Gridino" (4.51%), and protein milk cows — cows
of the pedigree breeding unit OOO "Minskoe" (3.63%). In the structure of the breeds of the
Kostroma region, the Kostroma breed is 33.5%, the region is the main supplier of the Kostroma
breed young breeder both within the region and outside it. According to the valuation data of
2022, in farms of all categories the number of the Kostroma breed cattle of the region amounted
to 5418 heads including 3185 cows. For 305 days of the last completed lactation, the yield per
cow in farms of all categories amounted to 7167 kg, fat content — 4.18%, protein — 3.36%, live
weight — 548 kg. The inventory of breeding cattle of the Kostroma breed, taking into account the
blood content of the improving Brown Swiss of imported selection indicates that this indicator
does not exceed 88% in stud farms. Currently, measures have been taken to preserve the gene
pool of the Kostroma breed by producing servicing bulls — successors of factory lines obtained as
a result of custom matings. During 2017-2022 34 servicing bulls of the Kostroma breed were
delivered to the animal breeding enterprises of Russia for seed accumulation. Servicing bulls
with valuable genotypes of BB and A2A2 are developed. When breeding livestock of the
Kostroma breed there are also problems that can be solved both when using internal reserves and
when introducing a state program aimed at preserving, developing and improving gene pool
breeds of the Russian Federation.

Keywords: domestic breed, Kostroma breed, breeding farms, cows, productivity,
inventory, servicing bulls, gene pool, preservation
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IOPEKTUBHOCTDb IPUMEHEHHUA BUTAMMUHHOI'O ITIPEITAPATA ITPU
BBIPAIIMBAHUU KYP IPOMBIIIVIEHHOT'O CTAJIA

Oxcana OpbeBHa ExoBa’, Jlapuca HukosiaeBHa Bakaesa’,
10aua HukonaeBHa Be.nﬂmcaﬂ3
h2.3 OpenOyprckuii TocyaapCTBEHHBIN arpapHbiil yHuBepcuTeT, OpeHOypr, Poccus
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Pedepar. B crarbe NpuBOAATCA pe3yiabTaTbl HU3Yy4YEHUsS BO3MOXKHOCTH ITOBBIILICHUS
Ka4eCTBEHHBIX IOKa3aTeJe MUILEBBIX sMIl MYyTEM BBOAA B KOMOMKOPM KOMOMHMPOBAHHOTO
BUTaMUHHOro npenapara ButOxeill. [lpu omnpeneneHun KadyecTBEHHBIX IIOKa3aTelell suIl
YCTaHOBJICHO, 4YTO Macca sui] Obuta Oosbmie Bo Il ombITHOHM Tpymme, MO CpaBHEHHUIO C
KOHTpoJibHOM, Ha 0,5 T, ¢ | onbrTHOM — Ha 0,2 1, ¢ III onbiTHO# — Ha 0,1 1. TonmMHA CKOPITYTIBI
AUI[ C BO3PACTOM INTHLBI CHIKAETCAd y BCEX HOJONBITHBIX rpynn. Hammunme B KoMOHMKOpME
BUTAMHMHOB OOJbIIEH KOHIIEHTPALMU CHOCOOCTBOBAJIO Jy4IlIeMy MHHEpaJbHOMY OOMEHY, B
qacTHOCTH, Kanbltusg U (ochopa. [lostomy tommmnaa ckopaynsl y I u Il ombITHBIX Tpymm
ocTajlacb Ha IIPEKHEM ypoBHe, a BO Il ombiTHOM rpynmne — yBenudwiachk. MHTEHCMBHOCTH
SMIICHOCKOCTH Y Kyp BCEX T'PYIII 3a UCCIAEAYEeMbIH Meproi OblIa JOCTATOYHO BBICOKON — 86,8—
92,5%. bonee BBICOKMII TOKa3aTeinb MHTEHCHMBHOCTH OBLI XapaKTepeH UIs Kyp-Hecymiek Il
onbITHOM rpymibl. [Tokazarenu Il onmbITHON TpyNIBI CBUAETENHCTBYIOT, O HEIIEIECOOOPa3HOCTH
BBOoja mnpenapara ButrOkeir B komOukopm B moze 0,80 mu Ha 1 JuTp BOABI, TaK Kak
AWLIEHOCKOCTh KYP-HECYILIEK CHUXKACTCH.

Knrouesvie cnosa: nmuyegoocmeo, Kypvl-HeCYuKU, 8UMAMUHHbII Npenapam, Kaiecmaso
AuY, NPOOYKMUEHOCMb

THE EFFECTIVENESS OF USING A VITAMIN PREPARATION WHEN RAISING
MARKET CHICKENS

Oksana Yu. Ezhova', Larisa N. Bakaeva®, Yuliya N. Belyatskaya3
"230renburg State Agrarian University, Orenburg, Russia
'oxsi-80@mail.ru, ORCID 0000-0002-8785-8258
*bakaeva.lora@mail.ru
*bell201 @mail.ru

Abstract. The article presents the results of a study of the possibility of increasing the
quality indicators of edible eggs by introducing the combined vitamin preparation VitOkey into
the mixed feed. When determining the quality indicators of eggs, it was found that the weight of
eggs was higher in the second experimental group, compared to the control group by 0.5 g, in the
first experimental group — by 0.2 g, in the third experimental group — by 0.1 g. The thickness of
the egg shell decreases with the age of the bird in all experimental groups. The presence of
higher concentrations of vitamins in the mixed feed contributed to better mineral metabolism, in
particular calcium and phosphorus. Therefore, the thickness of the shell in the I and III
experimental groups remained at the same level, and in the II experimental group it increased.
The intensity of laying ability in chickens of all groups during the researched period was quite
high — 86.8-92.5%. A higher intensity indicator was typical for laying hens of the II



experimental group. The parameters of the third experimental group indicate the inexpediency of
introducing the preparation VitOkey into the mixed feed at a dose of 0.80 ml per 1 liter of water,
since the laying ability of laying hens is reduced.

Keywords: poultry farming, laying hens, vitamin preparation, egg quality, productivity
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I'EHETUYECKHUE MAPKEPBI IIPEAPACITIOJIOXKEHHOCTH K BOJIE3HAM
OBMEHA BEIHIECTB

A. . .JIeMmmHI, A. H. Tﬂ)l(‘leHKOZ, K. 1. CaGeroBa’ ,AL AL ‘Ianuknﬁ“@, II. O. IIIero.neBS,
J. C. Bazlamzma6
12,345, 6KOCTpOMCKa$I rocyJapcTBeHHas CelIbCKOX03sicTBeHHas akaaemus, KapaBaeso, Poccus

ABTOp, OTBETCTBEHHBIH 3a epenucky: Anekcell AnekcanapoBuy Yannkuid,
leha.chaittskiy@mail.ru, ORCID 0000-0002-5853-3809

Pedepat. B 3moxy akTUBHOTO pa3BUTHS ITU(POBBIX TEXHOJOTUN B )KUBOTHOBOJCTBE BCE
OOJIBIIYIO0 AKTYAJIbHOCTh CTAJIM NMPHOOpPETaTh COBPEMEHHBIE METO/AbI MOJEKYISPHOM T'€HETHKH,
MO3BOJISIIOIINAE JHATHOCTUPOBATh LEIbIM KOMIUIEKC XO3SMCTBEHHO IIOJIE3HBIX NPHU3HAKOB Y
KUBOTHBIX. BMecTe ¢ TeMm, MapKep-OpUEHTUPOBAHHAs CENEKIUS OTKPBIBAET BO3ZMOXKHOCTH IS
MPOTHO3UPOBAHUS  MPEIPACIIONOKEHHOCTH K  Pa3IUYHbIM  3a00JieBaHUSM, HAHOCSAIIUM
3HAYUTEIbHBIN SKOHOMUYECKUi ymepO. Heszapasnbie 3a00eBaHusl KPYMHOIO pOraToro CKora,
TaKMe KaK: KEeT03, >KMPOBOH remarto3, OCTEOAUCTpOPHS M Jpyrue, NPEICTaBISIIOT cOOOMH
CYIIECTBEHHYIO MpOOJIeMy Ha NPEANPUATHIX CaMbIX pa3HbIX O0BEMOB MPOM3BOJCTBEHHOM
MOIIIHOCTH: OT MalbIX (pepM J0 KPYMHBIX MPOMBIIUICHHBIX >KUBOTHOBOJUYECKUX KOMILIEKCOB.
HccnenoBanue y KpYMHOTO pOraroro CKOTa TE€HETHYECKHX MapKepoB, OO0YCIIaBIMBAIOIIUX
pa3IUYHbIE acleKThl 0OMEHa BEUIECTB U YHEPTHH B OpraHU3MeE, U MOCIEeAYIONIee YCTaHOBICHHE
ACCOLMAaTUBHBIX CBSI3€M MEXIY pPA3IMUYHBIMU QJJICJIIBHBIMU BapUaHTaMM JTHUX TE€HOB C
3a00/IeBaHUSAMU MeTa0OJU3Ma IO3BOJMUT BBIACIUTH KakK MPEANOYTUTEIbHbIE TI'€HOTHUIIBL,
IPUTOJIHbIE K JAIbHEHIIEMY pa3BEACHUIO, TaK M HEXKENaTeIbHbIE Ul 3TOW 1enu. B KoHeuHOM
UTOTE 3TO JAaCT BO3MOXXHOCTb BECTHU LI€JICHANPABICHHYIO CEJIEKIMOHHO-TUIEMEHHYIO padoTy Ha
YCUJICHHE TEeHETUYECKON YCTOWYMBOCTH JKMBOTHBIX K BO3HMKHOBEHHIO META0OIHMUYECKUX
HapylIEHU B YCJIOBHMSX HMHTEHCUBHOM JKCIUTyaTallUM W, CJEAOBATENIBHO, K YBEIUYEHHIO
3¢ (HEeKTUBHOCTU MPOTYKTUBHOTO YKHBOTHOBOJICTBA B I1esIoM. [ToCKONbKY Ha OOMEH BELIECTB U
SHEPIMM B OPraHU3ME OKa3bIBAIOT BIUSHUE MHOXECTBO I'€HOB, TO U I'€HETHYECKUX MapKEpOB
YCTOMYMBOCTH K HApyLICHUSIM METa00IM3Ma JIOJDKHO OBITh HECKOJIbKO. MHOTMMHU Y4€HBIMHU B
KayecTBe TOTEHIHUANbHBIX MAapKEPHBIX TEHOB, YYacTBYIOIIMX B  MeTa0oiu3Me, U
IPENOI0KUTENbHO, BIUSAIOMNX Ha YCTOMYMBOCTD KMBOTHBIX K BOSHUKHOBEHMIO 3a00JI€BaHHIMA
obmena Bemects, npemnaratotcss LEP u IGF1 u APOBR1. M3ydenne acconmaTUBHBIX CBSI3e
3TUX FE€HOB C YCTOMYMBOCTHIO KPYIHOI'O pOraToro CKOTa K BO3HMKHOBEHHIO psja HapylICHUN
MeTabonn3Ma MO3BOJIUT OMPEENIUTh KOHKPETHbIE T€HOTHUIIbI, CBSI3aHHBIE C PUCKOM DPa3BUTHUS
3a0oneBaHull OOMEHa BEIIECTB, U B MOCIEAYIOIIEM pa3padoTaTh NPOPHIAKTHIECKHE MEPhI MO
UX MPEOTBPAILLIECHHUIO.

Knwuesvie cnoea: mapkepmas cenexkyus, KpynHolil po2amvlil CKOM, 2eHvl, 0OO0Je3HU
obmena sewecmae



GENETIC MARKERS OF PREDISPOSITION TO METABOLIC DISEASES

Aleksandr D. Lemyakinl, Aleksandr N. Tyazhchenkoz, Kseniya D. Sabetova’®,
Aleksey A. Chaitskiy*™, Pavel O. Shchegolev’, Lada S. Badanina®
1.2.3.4.3. 6K ostroma State Agricultural Academy, Karavaevo, Russia

Author responsible for correspondence: Aleksey A. Chaitskiy,
leha.chaittskiy@mail.ru, ORCID 0000-0002-5853-3809

Abstract. In the era of the active development of digital technologies in animal
husbandry, modern methods of molecular genetics began to acquire more relevance, making it
possible to diagnose a whole range of economic characters in animals. At the same time, marker-
oriented selection opens up opportunities for predicting predisposition to various diseases that
cause significant economic damage. Non-contagious diseases of cattle, such as ketosis, fatty
hepatosis, osteodystrophy and others are a significant problem at enterprises of various volumes
of production capacity: from small farms to large industrial livestock complexes. The study of
genetic markers in cattle that cause various aspects of metabolism and energy in the body, and
the subsequent establishment of associations between different allelic variants of these genes
with metabolic diseases, will make it possible to identify both preferred genotypes suitable for
further breeding and undesirable for this purpose. Ultimately, this will make it possible to
conduct targeted selection and breeding work to increase the genetic resistance of animals to the
occurrence of metabolic disorders in conditions of intensive exploitation and, therefore, to
increase the efficiency of productive animal husbandry in general. Since metabolism and energy
in the body are influenced by many genes, there should be several genetic markers of resistance
to metabolic disorders. LEP and IGF1 and APOBRI1 are proposed by many scientists as potential
marker genes involved in metabolism and presumably affecting animal resistance to the onset of
metabolic diseases. The study of the associations of these genes with the resistance of cattle to a
number of metabolic disorders will make it possible to determine specific genotypes associated
with the risk of developing metabolic diseases, and subsequently develop preventive measures to
prevent them.

Keywords: marker breeding, cattle, genes, metabolic diseases
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MPOJAYKTUBHBIE IPU3HAKHU KOPOB YEPHO-ITECTPOM MOPO/IbI C
PA3HBIMU KOMILJIEKCHBIMU 'EHOTHUIIAMM 110 TEHAM GH U TG B
YCJIOBUSIX INIEMPEIIPOJIYKTOPOB KOCTPOMCKOM OBJIACTH
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ABTOp, OTBETCTBEHHBIN 3a MEPENUCKY: AJlleKkcer AlleKcaHapoBud Yanunkui,
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Pegepar. Buenpenne B mnpaxktuky skuBoTHoBoicTBa JIHK-mmarmoctuku Ha ocHoOBe
MOJIEKYJISIPHBIX MapKepoB KoJM4decTBeHHbIX mpu3HakoB (QTL) moxer cnocoOCTBOBATh
HOBBIIIECHUIO (PPEKTUBHOCTH TPAAULMOHHBIX MPOTPAMM Pa3BEIACHUS CEIbCKOXO03sICTBEHHBIX
AKHUBOTHBIX. ['€HBI COMAaTOTPONMHA M TUPEOTJIO0YIHMHA SIBISIFOTCA AKTUBHBIMU YyYaCTHUKaMU-



perynasitopaMu OOMEHHBIX HPOIIECCOB, M PACCMaTPHUBATh MX MOJIMMOP(U3MBI CIETyeT BMECTE.
YuuThIBas MaJIOYNCICHHOCTh HAYYHBIX Pa00T, MOCBAMIEHHBIX KOMIUIEKCHBIM reHoTHaM GH/TG
KpPYITHOT'O pOoraToro cKOTa, 1 HECOMHEHHYIO 3HAUMMOCTb MCCJIEJOBaHMs ACCOLIMATUBHBIX CBSI3EN
C TPOAYKTHBHBIMH KadecTBaMH KOpPOB ObUIa IOCTaBJIEHA LENb — H3YyYUTh MPOJYKTHBHBIC
IPU3HAKN KOPOB YEPHO-NECTPON MOPOABI C pa3HBIMU KOMIUIEKCHBIMU T'eHOTHIaMu 1o reHaMm GH
u TG B ycnoBusx miaempenpoayktopoB KocTpomckoit obmactu. Hayunble wuccnenoBaHus
npoBoawid Ha 6aze mabopatopuu remetukd u JIHK texnonoruit ®I'BOY BO Koctpomckas
I'CXA. O0beKTOM HCCIe0BaHUN OBLITHM KOPOBBI YEPHO-TIECTPOM TTOpos! (n = 105) miIeMeHHBIX
penponykropoB Koctpomckoii obmactu. MICTOYHMK AaHHBIX IUIEMEHHOTO M 300TE€XHHUYECKOTO
yuaéta — UAC «CEJIDKCy». ¥V xopoB mpoBoawim OTOOpP MPoO TE€HETHUECKOro Marepuaia Jis
reHorunupoBanus 1o renaM GH u TG meronom nosmMepasHOW LIETHON peaklMM B pPeaJbHOM
Bpemenu (IIIIP-PB). Ammmdukanmuio obpasnos JIHK ocymectBmsuim Ha mpubope DTlite
(Poccus). Pesynbrarel Ob111 06paboTaHbl CTAaHIAPTHBIMUA METOAAMU OMOMETPHUECKOTO aHAIIN3A.
B pe3ynbTare nccnenoBaHui BBISIBIEHO TPU KOMIUIEKCHBIX T€HOTHUIIA IO T€HAM COMAaTOTPOIMHA
U TUPEOTIIO0yIIMHA y KOPOB YEPHO-NIECTPOM MOPOABI IUIEMEHHBIX penpoaykTopoB Koctpomckoit
obmactu: LLCC, LLCT, LLTT. Ilpu anamu3ze MOJIOYHOW TPOTYKTHBHOCTH CPEIN KUBOTHBIX
pa3ubix KomIuieKcHbIX TeHoTunoB GH u TG He ObLIO BBISBIEHO JOCTOBEPHOW Pa3HUIIBI IO
BEJIMYMHE YOS 3a JaKTalMI0, OJHAKO YCTAHOBJIEHA JIOCTOBEpPHAS accoLMalus ajiesien GH" u
TG' ¢ mokasareasaMi MaccoBoit 10 XKHpa 1 Oenka B MOJIOKE.

Kniouesvie cnosa: «xomniekchvie ceHomunsl, 2eH comamomponuna, GH, cen
mupeoznobynuna, TG, kopogul, uépno-nécmpas nopooa, MoI0YHAs NPOOYKIMUBHOCHIb

PRODUCTIVE TRAITS OF BLACK AND WHITE COWS WITH DIFFERENT GH AND
TG COMPLEX GENOTYPES IN THE CONDITIONS OF PEDIGREE BREEDING
UNITS OF THE KOSTROMA REGION

Kseniya D. Sabetova', Aleksey A. Chaitskiy*™,
Aleksandr D. Lemyakin®, Pavel O. Shchegolev*
12.3-9K ostroma State Agricultural Academy, Karavaevo, Russia

Author responsible for correspondence: Aleksey A. Chaitskiy,
leha.chaittskiy@mail.ru, ORCID 0000-0002-5853-3809

Abstract. The introduction of DNA diagnostics based on molecular markers of
quantitative traits (QTL) into animal husbandry practice may contribute to the efficiency of
traditional farm animal breeding programs. Somatotropin and thyroglobulin genes are active
regulatory participants in metabolic processes, and their polymorphisms should be considered
together. Taking into account the small number of scientific works devoted to complex
genotypes of GH/TG of cattle, and the undoubted significance of the study of associations with
the productive qualities of cows, the goal was set — to study the productive signs of black-and-
white cows with different complex genotypes for the GH and TG genes in the conditions of
pedigree breeding units of the Kostroma region. Scientific researches were carried out on the
basis of the laboratory of genetics and DNA technologies of the FSBEI HE Kostroma SAA. The
object of research was the cows of the black-and-white breed (n = 105) of pedigree breeding
units of the Kostroma region. The source of breeding records and zootechnical accounting data is
IAS "SELEX". The cows were sampled for genetic material for genotyping by GH and TG genes
by real-time polymerase chain reaction (PCR-RV). Amplification of DNA samples was
performed on DTlite (Russia). The results were processed by standard biometric analysis
methods. As a result of studies, three complex genotypes for the somatotropin and thyroglobulin
genes were revealed in cows of a black-and-white breed of pedigree breeding units of the
Kostroma region: LLCC, LLCT, LLTT. When analyzing milk productivity among animals of



different complex genotypes GH and TG, there was no significant difference in the value of milk
yield per lactation, however, a reliable association of the GH" and TG" alleles with the mass
fraction of fat and protein in milk was established.

Keywords: complex genotypes, somatotropin gene, GH, thyroglobulin gene, TG, cows,
black-and-white breed, dairy productivity
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Pedepar. B cratbe mpuBOASATCS pE3yIabTAaThl M3YYEHUs] aJUICIbHBIX BAapUAHTOB TIe€Ha
kanmna-ka3enHa (k-cas) — AA, AB, BB B mosoke y xopoB pasubix JuHU Buc bok Aiinuan
1013415 u Pednexkma CoBepunr 198998 rommTHHCKON MOPOIBI KPYIMHOTO POTaToro CKOTa.
Boutn copmupoBansl 6 rpynn KOpOB TPEThEl JIAKTAIUK MO 15 TOJIOB B KaXA0H MO MPUHLIUIY
AQHAJIOTOB AJUICIBHBIX BAPUAHTOB Kamlma-kazenHa. PasHuna mo 3-i jJakTranuu MeXay KOpOBaMHU
IIT rpynmer (7060 kr) u octanbHbIMH IpynnaMmu cocraBuia 307, 543, 270, 283 u 112 xr moisioka
cooTBeTCTBEHHO. [lo conepxkaHuio *upa M Oenka B MOJIOKE pa3HMILA COCTaBWJA B Ipeaenax
0,01-0,04% mo rpynmaM. B cBsI3M ¢ 3THM MO KOJMYECTBY MOJIOYHOTO KHMpa pa3HMIA ObLIa
He3HauMuTeNIbHas — B ipeaenax 12,19-21,94 kr. YcranosieHo, yTo HanbOoIbIIas BapruabeIbHOCTh
(Cv%) xapaktepHa ais yaos, 3aTeM Belu4MHa Ko3(duimeHTa Bapuany MOCIEI0BATEIHHO
yOBIBae€T MO MAacCOBOH JoJie kupa U Oenka B Mojoke. Hambompias M3MEHYMBOCTH MO YOO
(15,37%) nabmonanacs y kopoB IV rpynmbl. CBsi3b MEXIy yIOEM U COJEpXKaHHEM OeJKka B
MOJIOKE OblJIa TOJIOKUTENbHAs y KUBOTHBIX Bcex rpymm (+0,07...+0,52), kpome kopoB VI
rpynnsl (k-cas (BB)), y kotopsix oHa Obina cnabast orpunarensHas (—0,37). OtpunarenbHas
CBSI3b MACCOBOM JOJIM XHMpa M Oenka Habmromanack B Mojoke kopoB I, II, IV u V rpynm, a y
#uBOTHBIX Il m VI rpynn ona Obuta MOJOXKHUTEIHHOM, HO JTOCTOBEPHOW TOJBKO y KOpoB VI
rpymmel (P > 0,95). B Moioke KOpoB BceX MOMOMBITHBIX TPYII YCTAaHOBJIICHA BBICOKAS
MIOJIOKHUTEIIbHAS U JIOCTOBEPHAs CBSI3b MEXKIY MacCOBOM J0eli OeKa U ero OCHOBHOM (ppakiueit
— Ka36HHOM.
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Abstract. The article presents the results of studying allelic variants of the kappa-casein
(k-cas) gene — AA, AB, BB in milk in cows of different lines Vis Back Ideal 1013415 and
Reflection Sovering 198998 of the Holstein breed of cattle. 6 groups of cows of the third
lactation were formed, 15 heads in each according to the principle of analogues of allelic variants
of kappa-casein. The difference in 3 lactation between cows of group III (7060 kg) and the rest
of the groups was 307, 543, 270, 283 and 112 kg of milk, respectively. In terms of fat and
protein content in milk the difference was within 0.01-0.04% by groups. In this regard, the
difference in the amount of butterfat was insignificant — in the range of 12.19-21.94 kg. It was
found that the greatest variability (Cv%) is characteristic of yield, then the value of the
coefficient of variation consistently decreases in the mass fraction of fat and protein in milk. The
greatest variability in yield (15.37%) was observed in cows of group IV. The association
between yield and protein content was positive in animals of all groups (+0.07...+0.52), except
for cows of group VI (k-cas (BB)), in which it was weakly negative (-0.37). A negative
association of fat mass fraction and protein was observed in milk of cows of groups I, II, IV and
V, and in animals of groups III and VI it was positive, but significant only in cows of group VI
(P > 0.95). In milk of cows of all experimental groups there was a high positive and reliable
association between mass fraction of protein and its main fraction — casein.
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Pedepar. Ilpoananu3upoBaHa cKakoBas Kapbepa KOOBUT YHCTOKPOBHOW BEpPXOBOMH
nmopoasl, Hecymmx BapuaHT T1/T mnomuMopdusma reHa MHUOCTaTHHA. BwIsIBICHO, dYTO
BCTPEYAEMOCTh TAaKOI'O THMA MOJUMOP(H3MAa y OTEUECTBEHHOT'O IIOTOJIOBBS BBIIIE, YeM Y
MIOTOJIOBBSL B IPYTUX cTpaHax. Pe3yiabTaTMBHOCTh WCHBITAHUN KOOBLT C TUIOM MOJIMMOPQU3Ma
T/T Gonee BbICOKa B TPEXJIETHEM BO3pacTe U Ha quctaHiusax csbime 1600 M. M3 19 ckakaBmmx
nomanaer moden mobuBaimMch 7, a MPU30BBIX MeCT — 11, HO TOJIBKO JIB€ KOOBLIBI MOOEKIATH
HECKOJIBKO pa3 M 6 KOObUT MMEIH B Kapbepe HECKOJIbKO TNPH30BBIX MecT. B pesynbrare
MPOBEAEHHOTO aHalli3a CTAaHOBUTCA IOHATHO, 4TO OoJbIIMHCTBO (Oosiee 63%) romanei,
HECYIIUX TOMO3HUTOTHBIH BapuanT T/T, BbIIEPKUBAIOT MHOTOJIETHIOI —HIMOIPOMHYIO
9KCITyaTallMi0 C JOCTaTOYHO BBICOKOM €€ pe3yJbTaTMBHOCThIO. BO3MOXHO Takke, 4YTO
UMIIOPTUPOBAHHBIE JIOWIA/IU, B CHIIY OOJIBIIErO MPUCYTCTBHS B POJOCIOBHBIX KpOBeH (hisiepos,
UMEIOT TPEUMYIIECTBO Ha CKaKOBOM JOpPOXKE, TMOCKOIbKY 00Ja/laloT BbIpaXKECHHBIMU
pe3BOCTHBIMU KadecTBaMH. Kak HM3BecTHO, cTaiiep 0€3 MpeapacroiokeHHOCTH K PE3BOCTHBIM
OpockaMm — camasi 6ecriepCreKTUBHAs JIJIs1 CKaKOBOT'O MCIOJIb30BAaHHUS JIOMIAb, TaK Kak o0janaer
TOJIEKO BBIHOCITUBOCTBIO, 0€3 CIIOCOOHOCTH JIeNaTh Pe3Bbie OPOCKU MO TUCTAHIIMK U HA (PUHUIIIE.
CxkakoBoii kiacc KoObl1 ¢ BapuanTtoM noiaumopdusma T/T packpeiBaeTcs B cTapiieM BO3pacTe U



Ha nuctanuusax 6onee 2000 M. Tak, Gosee 3HAYMMBIE COBOKYITHBIE 32 Kapbepy MPU30BBIE CYMMBI
(ot 150000 mo 1760000 pyGmeit) mosydeHBl NMPH BHICTYIUICHUAX B MpHU3aX Ha YIJIWHEHHBIC
muctaammu — 2000 u Gonee METPOB.

Knrwoueevie cnoea: «KobOvlavl, YUCMOKPOBHAA 6EPX08As NOpOOd, CKAKO8As Kapwvepd,
OUCMAHYUOHHOCMb, 2eH MUOCMAMUHA, NOTUMOPDUIM
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Abstract. The racing career of Thoroughbred mares carrying the T/T variant of the
myostatin gene polymorphism was analyzed. It was revealed that the occurrence of this type of
polymorphism in domestic livestock is higher than in livestock in other countries. The test
performance of mares with the T/T type of polymorphism is higher at the age of three and at
distances over 1600 m. Of the 19 horses that raced, 7 achieved victories and 11 won prizes, but
only two mares won several times and 6 mares had several winning places in their careers. As a
result of the analysis, it becomes clear that the majority (more than 63%) of horses carrying the
homozygous T/T variant withstand long-term of racetrack use with fairly high performance. It is
also possible that imported horses, due to the greater presence of flyer blood in the pedigrees,
have an advantage on the racing track, since they have pronounced agility qualities. As you
know, a stayer without a predisposition to make quick throws is the most unpromising horse for
racing use, since he only has endurance, without the ability to make quick throws along the
distance and at the finish line. The racing class of mares with the T/T polymorphism variant is
revealed at an older age and at distances of more than 2000 m. Thus, more significant total prize
sums during a career (from 150000 to 1760000 rubles) were received when competing in prizes
at extended distances — 2000 meters or more.

Keywords: mares, the Thoroughbred, racing career, distance, myostatin gene,
polymorphism
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Pedepar. [IpoBenensl ucciaeqoBaHus MO ONPEACICHUIO MYKOMOJIBHBIX CBOMCTB 3€pHA
03MMOI0 TPUTHKAJIE TO pa3paboTaHHON 1abOpaTOpPHON pa3BUTONW TEXHOJOTHYECKOH cxeme
nepepadoTKU C NPUMEHEHUEM JIPAHBIX, Pa3MOJIbHBIX, CHTOBEEUHBIX M HUIM(OBOYHBIX CHCTEM.
VY CcTaHOBIIEHO, YTO pa3MoOJl 3epHa TPUTHKAJIE B COPTOBYIO XJIeOOMEKapHYI0 MYKY IO pa3BUTOM
TEXHOJIOTUYECKOM CXeMe C MIPUMEHEHHEM CHUTOBEEYHBIX M IIIM(POBOYHBIX CUCTEM JaET
3HAYUTEIBHOE YBEJIWYCHHE BBIXOJIa HM3KO30JbHON TPUTHUKAJIEBOW COPTOBOM XJIeOOMEKapHOM
myku. [lepepaboTka 3epHa TpUTHKaAIE B XJICOONEKAPHYIO MYKY IO Pa3BUTON TEXHOJOTHUECKON
cXeMe MO3BOJIAET MOIydaTh OT 72 10 79,6% cOpTOBOW TPUTHKAIEBOM XJIeOONIEKApHOW MYKH, IPU
3TOM BBIXOJI TPUTHUKaNEBOW Myku Bwlcuiero copra T-60 cocrasmser ot 54,8 no 72,1%. Oto0
CBHUJIETEJILCTBYET O BBICOKOW 3(eKTHBHOCTH pa3pabOTaHHON pPAa3BUTOH TEXHOJOTHYECKOM
CXeMBl M XOpPOIIUX MYKOMOJBHBIX CBOMCTBAX HCXOAHBIX 0Opa3lOB 3€pHa TPUTHUKAJIE.
KyMmynatuBHas KpuBasi 30JbHOCTH TPUTHKAIEBON MYKH 10 Pa3BUTOM TEXHOJIOTHUYECKOMN CXEME C
IPUMEHEHHEM HUTM(OBOYHBIX U CUTOBEEUHBIX CUCTEM NEepepabOTKU MOXKET OBITh IIPECTaBICHA
B BUJE JIBYX, a He TpEX JIMHEWHBIX YYacTKOB, Kak IpH IepepaboTKe MO COKPaLIEHHOM
TexHoyiornaeckoit cxeme. Koadurment anmpokcumanm ¢ BEICOKOW CTENEHBIO JOCTOBEPHOCTH
npu (OpMUPOBAHUM TTOTOKOB TpUTHKaNeBOH Myku A u b coctaBun 97%, a niast motoka B — 99%.
VY CTaHOBIIEHO, YTO 3€pHO TPUTHUKAJIE COPTa AJICKCAaHAP YCTYNAJIO IO CBOMM MYKOMOJIBHBIM
cBoiictBam coptam BanentuH u Bopjoneil, uyTo cCBf3aHO ¢ HHU3KOH KpymooOpasyromen
CIOCOOHOCTBIO IaHHOTO COPTA.
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Abstract. Studies were carried out to determine the milling properties of winter triticale
grain according to the worked laboratory developed technological scheme for processing using
break, reduction, sieve and scratch systems. It was established that grinding triticale grain into
varietal baking flour according to a developed technological scheme using sieve and scratch
systems gives a significant increase in the yield of low-ash triticale varietal baking flour.
Processing of triticale grain into baking flour according to the developed technological scheme
allows to produce from 72 to 79.6% of triticale baking flour, at the same time output of triticale
flour of the highest grade is T-60 from 54.8 to 72.1%. This indicates the high efficiency of the
worked developed technological scheme and the good milling properties of the initial triticale
grain samples. The cumulative curve of flour ash content of triticale flour according to a
developed technological scheme using scratch and sieve processing systems can be presented in
the form of two, and not three linear sections, as in processing according to the reduced
technological scheme. The approximation coefficient with a high degree of reliability in the
formation of triticale flour flows A and B was 97%, and for flow C — 99%. It was established
that the grain of triticale of the Alexander variety was inferior in its flour milling properties to
the varieties Valentin and Vodoley, which is due to the low groats-forming ability of this variety.
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Pedepar. B Hacrosmee BpemMs TEXHHYECKas KOHOIUIS  SIBISIETCS. OCHOBHBIM
OTEYECTBEHHBIM MCTOYHUKOM BOJIOKHHCTOI'O CHIPHEBOTO IPOJYKTa, B KOTOPOM HYXKIAETCS HE
TOJIBKO TEKCTHJIbHAsI MPOMBIIUIEHHOCTb, HO ¥ BOEHHO-IIPOMBIIIJIEHHBIH KOMILIEKC, MEIUIMHA,
ABTOMOOMWIJIECTPOEHHUE U JPYTHe OTPACIHU HAPOIHOTO XO3S5ICTBa, MOCKOJBKY XJIOMOK MEepemen B
pas3psa UMIIOPTHOTO ChIpbs. [IpUYMHON pPE3KOr0 CHUKEHMS IUIOMIAZEH NMOCEBA TEXHUYECKOU
KOHOILTHU SIBJISIETCSl HOPMATHUBHO-3aKOHOAATEIbHBIN 3anpeT e€ BriceBaHus (coriacHo KonBeHuu
OOH «O HapkoTHYeCKUX CpelncTBax», 1961 r.), OTCYTCTBHE HOBBIX TEXHUKO-TEXHOJIOTHMUECKUX
pelieHuii, ycrapeBiiee OOOpyIOBaHME, POCT I€H HAa HOHEPrOHOCUTENW  MPUBEIH
nepepadaTbIBalOIMEe 3aBOABI K HECOCTOSATENBHOCTH (O6aHKpOTCTBY). Llenbio HaydHOU pabOTHI
aBiseTcss 00OCHOBaHME HEOOXOJMMOCTH BO3POXKJIEHHUS KOHOIUIEBOACTBA, OCHOBBIBAsCH Ha
TEXHUKO-3KOHOMHUYECKOM M MapKETHHTOBOM HCCJIEIOBAHUU OTpacid, (OpPMHUPOBAHUE HAYYHO
000CHOBAaHHON HWMIOPTO3aMeIAoNIel CUCTEMbl MAaIlIUH IS BO3JEIbIBAHUSA TEXHUYECKON
KOHOIUIM HAa MHHOBAIIMOHHOW OCHOBE JJIsl MOBBILLIEHUS YPOBHS MEXaHM3allMM oTpaciu. B xone
HAyYHOTO HCCIEAOBAHUS MPUMEHSIINCh METOJbl CPaBHUTENIBHOTO, abCTPaKTHO-JIOTHYECKOrO
aHaJIn3a, CUCTEMHBIN NOAXOJ, METOJ IKCIEPTHOW OLIEHKH, SKOHOMUKO-CTATUCTUYECKUIN aHAIIN3
JAHHBIX O COCTOSHMM OTpAciii KOHOIUIEBOACTBA B PoccuM, HCHOJB30BAINCH PE3YJIbTaThI
uccieoBaHuii M Hay4Hble pa3paboTku yuéHeix GI'BHY ®HIL JIK. Onupanuch Ha JaHHBIE
(MHAHCOBO-DKOHOMUYECKOW OTYETHOCTH KOHOIUIECEIOMIMX XO3AHCTB, a TaKKe COOCTBEHHbIE
UCCIIEIOBaHMsI aBTOpOB. [l BBIMOJIHEHMs 3aJaud IO PACHIMPEHHUIO ITOCEBHBIX ILIOLIAAEH
TEXHUYECKON KOHOIUIM HE0OX0AUMO (POPMUPOBAHNE CUCTEMbI MAIIIMH HOBOT'O TIOKOJICHUS [T €€
BO3/€TbIBaHUS M YOopku. CyIecTBYIOIIHME MALIMHBI M TEXHOJOTUH YOOPKH TEXHHYECKOU
KOHOIUTM TpPeOyIOT COBEPIIEHCTBOBAHUS B CBS3UM C U3MEHEHHEM HKOHOMUYECKUX YCIOBUUN
IIPOU3BOJICTBA M HOBBIMHU 33Ja4aMM OTPACIM KOHOILJIEBOJCTBA IO TOBBIIIEHUIO KadyecTBa U
KOHKYPEHTOCTIOCOOHOCTH TMPOAYKIIMM W3 KOHOIUIM. B CcOOTBEeTCTBMM ¢ JeHCTBYIOIEH
HOMEHKJIATYpOH CEIIbCKOXO3AWCTBEHHON TEXHUKH, B paboOTe IMpelCcTaBlieHa HOBas CUCTEMa
MaliuH JJIS BO3JCJbIBAaHUS KOHOIUIM (1MOoYBOoOpaboOTKa, moceB, yxoi 3a pacteHusmu). [lo
pe3yabTaTaM  HUCCleIOBaHUI  BrepBble copmupoBaHa AudQepeHIUpoBaHHAs CcHCTEMa
BBICOKOIIPOM3BOAMTENBHBIX ~ MAIIMH U1 BO3JEJbIBAaHUA  TEXHUYECKOM  KOHOIUIH,
o0ecreynBaroIas BHIIOJHEHUE BCEX arpoOTEeXHHUYECKUX TPEeOOBaHMMA, C yUETOM CYIIECTBYIOLINX
Y IIPEIIaraéMbIX COBPEMEHHBIX TEXHOJIOTHM U TEXHUYECKUX CPEJICTB.

Knroueevie cnosa: mexnuueckas KOHOMNJIA, KOHOI’IJZ@@OOCM@O, cucmema MAauluH,
6030¢ebl8aHUe KOHONIU, MEXAHU3AYUA
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CULTIVATION OF INDUSTRIAL HEMP IN THE CONDITIONS OF
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Abstract. Currently, industrial hemp is the main domestic source of fibrous raw
materials, which needs not only the textile industry, but also the military-industrial complex,
medicine, automotive and other sectors of the national economy, since cotton has become an
imported raw material. The reason for the sharp decrease in the sowing area of industrial hemp is
the regulatory and legislative ban on sowing it (according to the UN Convention on "Narcotic
Drugs", 1961). The lack of new technical and technological solutions, outdated equipment, rising
energy prices have led processing plants to insolvency (bankruptcy). The purpose of the
scientific work is to justify the need to revive hemp growing, based on technical, economic and
marketing research of the industry, the formation of a scientifically based import-substituting
system of machines for cultivating industrial hemp on an innovative basis to increase the level of
mechanization of the industry. In the course of scientific research, methods of comparative,
abstract-logical analysis, a systematic approach, an expert assessment method, economic and
statistical analysis of data on the state of the hemp growing industry in Russia were used, the
results of research and scientific developments of scientists of the FSBI FRC BFC were used.
They relied on data from the financial and economic reporting of hemp-growing farms, as well
as the authors' own research. To fulfill the task of expanding the sown areas of industrial hemp, it
1s necessary to form a system of new generation machines for its cultivation and harvesting.
Existing machines and technologies for cleaning industrial hemp require improvement due to
changes in economic conditions of production and new tasks of the hemp growing industry to
improve the quality and competitiveness of hemp products. In accordance with the current
nomenclature of agricultural machinery, the work presents a new system of machines for
cultivating hemp (soil processing, sowing, plant care). According to the research results, a
differentiated system of high-performance machines for cultivating industrial hemp has been
formed for the first time, ensuring the fulfillment of all agrotechnical requirements, taking into
account existing and proposed modern technologies and technical means.

Keywords: industrial hemp, hemp growing, machine system, hemp cultivation,
mechanization
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Pedepar. IlpemiokeH KOMOMHHPOBaHHBIA arperar oOpaOOTKM IOYBBI M IIOCEBA,
o0ecIeunBaroIuil ONTUMATBLHOE Pa3MEeIeHNe CEMSH B TTOYBE. Ba)KHBIM 3JIEMEHTOM yCTpOHCTBA
pa3MmeleHust ceMsH sBiugeTcs mnepopupoBaHHas Tpyba. B pesymbrate pacuéroB
POCTPAHCTBEHHOTO MOJICIUPOBAHMS paHee ObUIM BBISIBJICHBI 3aBUCUMOCTH: KOJIMYECTBA JIpake
MEXIy MEepPBBIM U BTOPHIM cOpachIBaTeNeM OT HAPYKHOTO JUaMeTpa nephopupoBaHHOMN TPYOHI,
MaKCHMaJIbHOTO KOJIMYECTBA OTBEPCTHIl OT HApy>KHOTO auamerpa nephopupOBaHHON TPYOBHI,
UCXOM M3 TeoMeTpuH mneppopupoBaHHONW TPyObI M BO3MOXKHOTO KOJUYECTBA APAXKE MEKIY
nepBpIM U BTOphIM  cOpacbiBaTenieM. Ha ocHOBaHMM TPOBEAEHHBIX  HCCIEAOBAaHUMN
IIPEABAPUTEIILHO ONPENEI€H ONTHUMAJIBHBIA HApYXKHBIM IHAMETP, KOJIUYECTBO OTBEPCTUH B
MOTIEPEYHOM CEYCHUHU NepPOPHUPOBAHHON TPYOBI U YO MEXKIY OCSIMH 3THX OTBepcTuil. Panee
yTEM MOJIEIMPOBAHUS U Pacu€TOB YCTAaHOBJIEHA KOPPEALUs CKOPOCTH arperara ¢ IuaMeTpoM
nephopupoBaHHON TPYOBI TTpU O€3yIapHOM TOIAJaHUU JAPake B OTBEPCTHE Mep(HOpUpOBaHHON
TpyObl. OgHAKO IS MPAaBUIBHONW KOHCTPYKTUBHOW KOMIIOHOBKH BBICEBAIOIIETO YCTPOHCTBA
clenyeT paccMOTpeTh Apyrue BapuaHThl. [loaToMy paccuMTaHbl mapameTpbl ONTHMAIBHOIO
1oceBa CeMsH IpH HeOe3yJapHOM KOHTAaKTEe Jpake CO CTEHKOW OTBEPCTHUS U BbHIBEIEHBI
3aBHCHMOCTH MMapaMEeTPOB OT HAPYKHOTO AruaMeTpa nepHopupoBaHHON TPYOBI.

Knrwouesvie cnosa: xomOUHUpoganmvlll azpecam 0OpabOmMKu NOYEbl U NOCEB,
onmMuManbHoe pasmeujeHue CemMsaH 8 noyuge, YCMmpoucmeo pasmeujenus CemMsaH, nepphopupoeantas
mpyoa, HapyscHblil Ouamemp, Hebe3yoapHoe NonadaHue

CALCULATION OF THE POSSIBILITY OF OPTIMAL NON-IMPACT HIT
OF THE DRAGEE INTO THE HOLE OF THE SLOTTED PIPE

Vladimir A. Nikolaev', Irina V. Kryaklina®
"Yaroslavl State Technical University, Yaroslavl, Russia
?Yaroslavl State Agrarian University, Yaroslavl, Russia

'nikolaev53@inbox.ru
%i kryaklina@yarx.ru, ORCID 0000-0002-2573-9712

Abstract. A combined tillage and sowing unit has been proposed, which ensures optimal
placement of seeds in the soil. An important element of the seed placement device is the slotted
pipe. As a result of calculations and spatial modeling, the dependencies were previously
identified: the number of dragee between the first and second tripper diverter on the outer
diameter of the slotted pipe, the maximum number of holes from the outer diameter of the slotted
pipe, based on the geometry of the slotted pipe and the possible number of dragee between the
first and second tripper diverter. Based on the research carried out, the optimal outer diameter,
the number of holes in the cross-section of the slotted pipe and the angle between the axes of
these holes were preliminarily determined. Earlier, by modeling and calculations, a correlation of
the speed of the unit with the diameter of the slotted pipe was established in case of non-impact
hit of dragee into the hole of the slotted pipe. However, other options should be considered for
proper design of the seeding device. Therefore, the parameters of optimal sowing of seeds for
non-impact contact of the dragee with the wall of the hole were calculated and the dependences
of the parameters on the outer diameter of the slotted pipe were derived.

Keywords: combined tillage and sowing unit, optimal placement of seeds in the soil, seed
placement device, slotted pipe, outer diameter, non-impact hit
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HEOBXOJIUMbIA MOMEHT JIJISI BPAIIIEHWASI BHEIIIHET O IUJIMH/IPA 1 )
BHYTPEHHEI'O IUJIMH/IPA C 3EPHOM IT1PH ET'O CYILIKE B YHUBEPCAJIbHOM
MOJYABTOMATHYECKOM POTOPHOM CYIIIWJIKE

Baagumup AnaronseBud Hukosaes
SpocnaBckuii roCcy1apCTBEHHBIN TEXHUUYECKUI YHUBEPCUTET, SApocnaBib, Poccus
nikolaev53@inbox.ru, ORCID 0000-0001-7503-6612

Pedepart. B cTpykType ¢hrMHAHCOBBIX 3aTpaT HAa MPOU3BOJCTBO 3epHA B HedepHo3EMHOIA
30He Poccuu CyHIEeCTBEHHYIO JOJIIO 3aHUMAIOT PacXOJpl JUIsl OCYILECTBIICHHS €ro CylKu. Bo-
NEPBBIX, BIAKHOCTh MOCTYNAIOIIET0 Ha CYHIKYy 3epHa ObIBaeT 10 33%. Jlns e€ ymeHbIIeHUs 10
15% HyxHO 00JbIIOE KOJIUYECTBO JOPOTOCTOSALIETO TOIIMBA. BO-BTOPBIX, BpeMs SKCILTyaTalluu
CYIIMJIOK B TE€YEHHE Tojaa He Oosiee momyropa MecsieB. bosbline 3arparbl Ha MOKYIKY U
MOHTaX CYIINUJIbHO-COPTUPOBAIBHBIX KOMIIJIEKCOB B OCTAJIbHOE BpEMsI HUYEM HE OINpaBJaHbl. B-
TPETHUX, CYIIECTBYIOIIME CYIIMIBHO-COPTUPOBAIBHBIE KOMIIJIEKCHI CIOXHO HMCIOJIb30BaTh IS
CYILKH JIPYTUX MAaTepUANIOB, KpOME 3epHa. [l yMEHbIICHHS BIUSHUS YKa3aHHBIX HEIOCTATKOB
IpeIokKeEHa M0JlyaBTOMaTH4ecKasi yHUBEpcaabHasi POTOpHas CyIIMIKA. Tak Kak KOHCTPYKLUs
MIOJIyaBTOMaTUYECKOM YHUBEPCAIBHOW POTOPHOM CYIIMJIKM MUMEET CYHIECTBEHHBIE OTINYUS OT
CYIIMJIOK, MCIIOJIb3YeMbIX B HACTOsIIee BpeMs, HeoO0XoauMa pa3paboTKa TEOpPHM 3arpys3KH,
BBITPY3KHM M CYIIKM pa3jIMYHBbIX MAaTepUajoB, B YaCTHOCTH 3€pHa. B pe3ynbrare nccinenoBaHus
B3aMMOJEHCTBUS MEXKIY 36pHOM IMIIEHUIIBI M BHEIIHUM LWIMHIPOM, BHYTPEHHUM LIUIMHIPOM,
MEXAy KOTOPBIMH PacIionaraeTcs 3€pHO B MOJyaBTOMATHYECKON POTOPHOM CYIINJIKE, BISBICHBI
mapamMeTpsl 3TOro B3aumMojaeHcTBHs. OmpeneneHa MOLIHOCTb, HeoOXoxuMmas Ui MPUBOAA
BHEIIHUX UWIMHIPOB M BHYTPEHHUX IIWJIMHAPOB, HEOOXOAMMBIA Bpallaloluii MOMEHT.
Heo6xoauMplii Bpaliaonmi MOMEHT IpU CYLIKE IPYTUX KYJIbTYp MEHbIIE, TaK KaK MEHbIIEC UX
o0BbEMHas Macca.

Knrouesvie cnosa: YHUeepcalvbras nojyasmomamudecKkasl pomoprasa CYyuuika, 3epro,
CYUIKAa 3epHa, MOWHOCNb, GPQWCUOWMIZ MOMEHM

REQUIRED TORQUE FOR ROTATION OF OUTER CYLINDER AND INNER
CYLINDER WITH GRAIN DURING ITS DRYING
IN UNIVERSAL SEMI-AUTOMATIC ROTARY DRYER

Vladimir A. Nikolaev
Yaroslavl State Technical University, Yaroslavl, Russia
nikolaev53@inbox.ru, ORCID 0000-0001-7503-6612

Abstract. In the structure of financial costs for the production of grain in the Non-
chernozem zone of Russia, a significant share is occupied by the costs of drying it. Firstly, the
moisture content of grain supplied for drying is up to 33%. To reduce it to 15%, you need a large
amount of expensive fuel. Secondly, the operation time of dryers for a year does not exceed one
and a half months. Large costs for the purchase and installation of drying and sorting complexes
are not justified at all other times. Third, existing drying and sorting complexes are difficult to
use for drying materials other than grain. In order to reduce the influence of the above
disadvantages, a semi-automatic universal rotary dryer has been proposed. Since the design of
the semi-automatic universal rotary dryer has significant differences from the currently used
dryers, the theory of loading, unloading and drying of various materials, in particular grain,



needs to be developed. As a result of analysis of interaction between wheat grain and outer
cylinder, inner cylinder between which grain is located in semi-automatic rotary dryer,
parameters of this interaction were revealed. Power required to drive outer cylinders and inner
cylinders, required torque were determined. The required torque when drying other crops is less,
since their volume weight is less.

Keywords: universal semi-automatic rotary dryer, grain, grain drying, power, torque
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UJEHTU®UKALUS OCHOBHBIX TUIIOB KOPMOBBIX KYJbTYP U COPHSIKOB
HA U30BPAKEHUSX C ITOJIEA
METOJAMM UCKYCCTBEHHOI'O UHTEJIJIEKTA

B. B. XpmuéBl, A. C. K.mo‘mmcosz@, H. B. K0T0B3, P. B. JIapn0H034
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ABTOp, OTBETCTBEHHBIN 3a nepenucky: AptéM CepreeBuu KimtouHukoB
artik8487@mail.ru, ORCID 0000-0002-7947-2099

Pedepat. Vcnonb3oBanue adpooToChEMKH CYIIECTBEHHO PACIIUPSAET HHCTPYMEHTAPHI
arpoHoMoB. llenecooOpa3Ho I aBTOMAaTH3alMU OOpa0OTKH OONMBIIMX OOBEMOB JIAHHBIX,
MOJIyYaeMBbIX €  OECHUJIOTHOTO  JIETaTeIbHOrO  ammapara, MNOPUMEHUTbh  TEXHOJOTUHU
UCKYCCTBEHHOI'O MHTEUIeKTa. [IpakThueckoe NPUMEHEHHE TEXHOJOIMil HCKYCCTBEHHOI'O
WHTEJUIEKTa TpeOyeT MpeaBapHUTebHOTO OO0ydeHHs HeHpoHHBIX cereid. [Iporecc oOydeHus
npezanonaraeT o0paboTKy OOJIBIIOrO KOJMYECTBA NPUMEPOB H300paKeHUI, Ha KOTOPBIX
IpeJICTaBlIeHbl O0BEKThI MHTEpecyromux KiaccoB. Co3aHuE TakuX «IPUMEPOBY» BO3MOXKHO
nyTéM aHanu3a U o0paboTKM MH(POpPMAIMK HA HKCIEPUMEHTAIBHO COOpAaHHBIX M300paKEHUSX,
T.e. pasmerku. B pabore paccmotpennl cetn ResNet-34, MobilenetV2. IIpennokeH HOBBIM
QITOPUTM TOATOTOBKM JAHHBIX JUIsI MCIIOJIb30BAaHUS METOAOB MALIMHHOTO OOy4YeHHs B 3a/aue
UACHTU(DUKAIIMM OCHOBHBIX THUIIOB KOPMOBBIX KYJIBTYp M COPHSKOB Ha H300paMeHUSIX.
ANTOPUTM HCCIEOBaH Ha HM300paXKEHUSAX, IMOJYYCHHBIX HA BBICOTE 5 METPOB C KaMephl
OCCIMIIOTHOTO JIeTaTenbHOTO ammapara. Paspemenune wmzoOpaxkenuit 1600x1300 mmkceneit ¢
TpeMsi KaHaJlaMU B CJIEIYIOLIEM TOpPsIIKe: CUHUHM, KpacHbI, 3enéHblii. CyMMapHo c(hopMHUpOBaH
Habop w3 3000 mardei, pacmpenen€éHHbIH Ha TOABBIOOPKU: TPEHHUPOBOYHAS, TECTOBAsi,
BanuanuoHHas. CpaBHEHUE Pe3yIbTaTOB TECTOBOM MPOTOHKH M300pakeHUH uepe3 HelpoceTH,
npouiennime oO0ydeHue, MOoKa3aldd BBICOKYIO CXOJUMOCTb C pe3ylbTaTaMu BalMJAlUHU, YTO
TOBOPUT O MEPCIEKTUBHOCTH NPUMEHEHHUs pPa3pabOTaHHOTO alropuTMa. DKCIEPHUMEHTAIBHO
MOKa3aHO, YTO TOYHOCTh pacloO3HaBaHMs IEJeBbIX OOBEKTOB MpeqoOyueHHBIX HeilpoceTeil Ha
nU300pa’keHNH BO3PACTAET JAECATUKPATHO.

Kniouesvie cnosa: mawunnoe 3pemnue, oOyuenue Helpocemel, a’3pophomocvémka,
UCKYCCMBEHHbIL UHMELIEKM 6 CEelbCKOM XO035Ucmee, pa3MemKd u300padcenus, MOHUMOPUHS
nozei



IDENTIFICATION OF MAIN TYPES OF FEED CROPS AND WEEDS ON IMAGES
FROM THE FIELDS BY ARTIFICIAL INTELLIGENCE TECHNIQUES

Vladimir V. Khr3yashchev1, Artem S. Klyuchnikovz, Nikita V. K0t0V3, Roman V. Larionov*
L.3:4p_G. Demidov Yaroslavl State University, Yaroslavl, Russia
?Yaroslavl State Technical University, Yaroslavl, Russia

Author responsible for corespondence: Artem S. Kliuchnikov
artik8487@mail.ru, ORCID 0000-0002-7947-2099

Abstract. The use of aerial photography significantly expands the tools of agronomists. It
is advisable to use artificial intelligence technologies to automate the processing of large
amounts of data received from an unmanned aerial vehicle. The practical application of artificial
intelligence technologies requires preparatory training of neural networks. The learning process
involves processing a large number of example images that represent objects of interest classes.
The creation of such "examples" is possible by analyzing and processing information on
experimentally collected images, i.e. markings. The work deals with ResNet-34 and
MobilenetV2 networks. A new algorithm for preparing data for using machine learning methods
in the task of identifying the main types of feed crops and weeds in images was proposed. The
algorithm was investigated in images obtained at a height of 5 meters from an unmanned aerial
vehicle camera. The image resolution 1600x1300 pixels with three channels in the following
order: blue, red, green. In total, a set of 3000 patches was formed, distributed into subsamples:
training, test, validation. Comparison of the results of the test run of images through neural
networks that have been trained showed high convergence with the validation results, which
indicates the promise of using the developed algorithm. Experimentally, it has been shown that
recognition accuracy of target objects of pre-trained neural networks in an image increases
tenfold.

Keywords: machine vision, neural network training, aerial photography, artificial
intelligence in agriculture, image marking, field monitoring
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MOJAEJIMPOBAHUE CUCTEMBI OYUCTKHU YJIbBTPA3ZBYKOM ®UJIBTPA
C NIOJIMMEPHBIMH ®WUJIBTPYIOIIUMMU IJIEMEHTAMU

Aptem CepreeBuy YraoBeknii', HNpuna MapkoBHa Couxast’,
Enena BragumuposHa HIemyHOBa3
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Pedepar. B cratbe mpeacraBieH pa3paOOTaHHBIN aBTOpaMu (QHUIBTP C MOJUMEPHBIMU
JJIEMEHTaMH, HMMEIOIINNA MHKPOKOHTPOJUIEPHYIO CHCTEMY, KOTOpAas YIPAaBISAET BBIXOJHOU
YacTOTOH yJIbTPAa3BYKOBOI'O I'€HEpaTopa M MHUTAeT OJIOKM MHOTOCIOHHBIX IpeoOpa3oBaTeneii.
YacToTa MEXaHMUYECKOTI'O Pe30HaHCa KoleOaTeabHOM CUCTEMBI 3aBUCUT OT MHOTUX MTapaMeTpOB U
MeHsieTcsi B mporecce padotel. Co BpeMeHeM (QUIbTPYIOIIUE 3JIEMEHTH 3a0WBAIOTCS, Tepss
3¢ (eKTUBHOCTh OUUCTKH Macia. [1oaToMy QuibTpyromue 31eMeHThl 3aMEHAI0TC HOBBIMU. {1



oOecrieyeHHusT BBICOKOM 3(()EKTUBHOCTM YACTOTa OYMCTKHA (WIbTpa JOJIKHA TTOCTOSHHO
KOHTPOJIMPOBATbCA M HACTPAWBaThCS  HA  PE30OHAHCHY  4yactory.  IIpumeHeHue
MHUKPOKOHTPOJUIEPHOM CHUCTEMBbI IO3BOJIUT YIPABIATH YJIBTPa3BYKOBBIM IpeoOpazoBaTesieM,
OTTPABJISIST TAKETHl UMITYJIBCOB € 4acToToi 30 kI, /1 0OpaTHOM CBSA3M NMPUMEHSCTCSA aTYUK
yapTpazByka HC-SR04. JlanHblii gatyuk  HEOOXOAMM A KOHTPOJIA — Tepeiadyu
npeoOpa3oBaTesieM  YIbTpPa3BYKOBbIX — KojeOaHui. B mpuBenéHHeIx — pacuérax 1o
npeoOpa3oBaTeio yIbTPa3BYKOBBIX KOJEOaHUI pe30HAaHCHas yacToTa OyJeT cocTaBiiATh 35,5
k['11, 4TO coM3MepUMO C YacTOTOH Mepeauy UMITYJIbCOB MUKPOKOHTPOJLIEPA.

Knrouesnvie cnosa: PE3OHAHC, yﬂbmpas’eykoeoﬁ npeo6pa306amefzb, Kasumayu:, 4acmoma

SIMULATION OF THE FILTER CLEANING SYSTEM BY ULTRASONIC SOUND
WITH POLYMER FILTER ELEMENTS

Artem S. Uglovskiyl, Irina M. Sotskayaz, Elena V. Sheshunova®
I:23yaroslavl State Agrarian University, Yaroslavl, Russia
'a.uglovskii@yarcx.ru, ORCID 0000-0002-5678-4786
?i.sockaya@yarcx.ru
3e.sheshunova@yarcx.ru, ORCID 0000-0002-7805-5656

Abstract. The article presents the filter with polymer elements developed by the authors,
having a microcontroller system that controls the output frequency of the ultrasonic generator
and feeds the blocks of sandwich transducers. The frequency of mechanical resonance of the
oscillating system depends on many parameters and varies during operation. Over time, the filter
elements become clogged, losing the efficiency of oil cleaning. Therefore, the filter elements are
replaced with new ones. To ensure high efficiency the filter cleaning frequency must be
constantly monitored and tuned to the resonant frequency. The use of a microcontroller system
will allow you to control the ultrasonic transducer by sending pulse packets at a frequency of 30
kHz, a HC-SR04 ultrasound sensor is used for feedback. This sensor is necessary to monitor the
transmission of ultrasonic vibrations by the transducer. In the calculations given by the ultrasonic
oscillation transducer, the resonance frequency will be 35.5 kHz, which is commensurate with
the pulse transmission frequency of the microcontroller.

Keywords: resonance, ultrasonic transducer, cavitation, frequency



2. Ecnm craresi COOTBETCTBYET TEMAaTHKE >XypHalla W TPeOOBaHUSAM K O(OpPMIICHHIO, OHA
HampaBiIIeTCs Ha PELEH3UPOBaHHE CHELMAIMCTY C LEJIbI0 SKCIEpTHON OLEHKH. Bce pereH3eHTh!
SIBIISIIOTCSI IPU3HAHHBIMM CHEIMATUCTaMU 10 TEeMaTHKE PELEH3UPYEMbIX MaTrepHajoB U HUMEIOT B
TEUEHHE MOCIEAHUX 3 JIeT MyOIUKaIMK IO TEMATHKE PEIICH3UPYEMOM CTaThH.

3. CpokM peLeH3UpOBaHMs B KaKIOM OTIEIBHOM Cy4ae ONpPENesIOTCS ¢ YYETOM CO3JaHUs
YCIIOBHIA JJIs MAKCUMAJIBHO OTIEPaTUBHOM MyOIUKAIIMK CTaTeH.

4. B pelieH3uM 0CBEUIAIOTCS CIEAYIOLIUE BOIPOCHI:

*  COOTBETCTBHUE COJEP)KAHUS CTAThU 3asBICHHON B HA3BAHUU TEME;

*  AKTYaJbHOCTb U COOTBETCTBHE COBPEMEHHBIM JJOCTHKEHUSIM HAYKHU;

* JIOCTYIHOCTb YMTAaTENsSIM C TOYKM 3pEHHUsl sI3blKa, CTWUJIS, PACIOJIOKEHHUs Marepuala,
HanIAJHOCTHU TaOIuUL], MarpaMM, pUCYHKOB U (hopMmy;

*  1eNeco00pa3HOCTh MyOMUKAIMK CTaThH ¢ YUETOM paHee BBILIEIIINX B CBET IMMyOIMKaLUi;

* B 4€M KOHKPETHO 3aKJIIOYAIOTCSl IMOJIOKUTENIbHBIE CTOPOHBI, a TAK)KE€ HEJOCTATKU CTaThH,
KaKHe UCIIPABIICHUS U IOTIOJHEHHSI TOJKHBI ObITh BHECEHBI aBTOPOM.

PerieH3eHT peKOMEHIyeT, PEKOMEHAYET ¢ Y4ETOM HCIPABICHUS OTMEUEHHBIX HEIOCTATKOB WM
HE PEKOMEH]IyeT CTaThIO K MMyOIHKAIINH.

5. PerneHsuu 3aBepstoTcs B HOPsIZIKE, YCTAHOBIEHHOM B YUPEXJIECHHUH, T/I€ pa0OTaeT PELIEH3EHT.

6. PenensupoBaHue mpoBOAUTCS KOH(PUACHIMATILHO. Peakius M3gaHus HaNpaBisgeT aBTOpaM
NPEACTaBICHHBIX MaTePHAIOB KOIMU PEICH3UH WM MOTHBHUPOBAHHBIM OTKa3, a TaKkKe OO0s3yeTcs
HAalpaBJIsATh KON pelieH3uii B MUHUCTEPCTBO 0Opa3oBaHus U Hayku Poccuiickoit denepanuu npu
NOCTYIJICHUU B PEAAKIIMIO U3IaHUSI COOTBETCTBYIOIIETO 3apoca.

7. Hanuume mONOXUTETFHONW/OTPHUIIATEIEHON PEIICH3UH HE SIBIISIETCSI JIOCTATOYHBIM OCHOBAaHHEM
JUTsl yOnukanuu / oTKasza B MyOiauKanuu craThbi. OKOHYATENIbHOE PElIEHUE O LeJIecOo00pa3HOCTH
nyOnuKalMy TPUHUMACTCS PENKOJUIeTHed >KypHala M (UKCHPYETCs B MPOTOKOJIE 3aceIaHHs
penxosieruu. [Topsaok u ouepEAHOCTh MyOIMKAIIUU CTAThH ONIPEIETISIOTCS B 3aBUCUMOCTH OT 00BhEMa
MyOJIMKYEMBIX MaTepPHAaIOB U MEPEUHs PyOpUK B Ka)KIOM KOHKPETHOM HOMEpE JKypHaJa.

8. Ilocnme mpUHATHS PEOKOJJIETHEH pELIeHHs O JOMYyCKEe CTAaThU K MyOJIMKAllMU pelakius
uHpOpMUpYyeT 00 3TOM aBTOpa M YKa3bIBa€T CPOKH MyONMMKamuu. TeKCT peneH3uu 1o 3arnpocy
HaMpaBJISETCs aBTOPY MO SJIEKTPOHHOM MouTe.

9. OpuruHanasl peleH3ui XpaHATCs B pEIaKLIUU B TEUCHUE TIATH JIET.

10. He momyckaroTcs K ImyOIHKaIiH:

*  cTaThH, He 0(OPMIICHHBIE JOKHBIM 00pa30M, aBTOPBI KOTOPBIX OTKA3bIBAIOTCS OT TEXHUUECKOM
JOpabOTKHU CTaTei;

® CTaTbu, aBTOPBI KOTOPBIX HE OTBEYAIOT HA 3aMCUYaHHWA PCUICH3CHTA.
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