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BJIUSTHUE IPAUMUHI A CEMSIH HA BCXO/JIbI CEJTbCKOXO03SICTBEHHBIX
KYJIbBTYP

Denop AJIeKCAHAPOBUY Knnpmmmsl, IleTp AsekceeBU4 CaBHHbIXZ,
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Pegepar. IIpobGrema BO3mEHCTBHS Ha CEMEHHOW MaTepuan C IENbI0  YIYy4IIeHUs
MOCEBHBIX KA4Ye€CTB CEMSH M TOBBIINICHUS YPOKAWHOCTU CEIbCKOXO3SHUCTBEHHBIX KYJIbTYp HE
TepsieT CBOEH aKTyalbHOCTH. Tak, MPUMEHSIOTCA pa3Iu4HbIe ClIOCOOb 00pabOTKH, OCHOBAaHHBIE,
HanpuMep, Ha MPUMEHECHUU JJIEKTPOPU3NICCKUX METOJIOB CTUMYIISAILINHU, 3AIIUTHBIX COCTaBOB,
IpaxupoBaHus U T.1. M3BecTeH Takxke MpocToil crnocod 00paboTKU CEMSH C LIENbI0 BO3ICHCTBUS
Ha I[IOCEBHbIE KayecTBa W OYyIylIyl0 YypOKalHOCTb — HaMauyuBaHue (MpaliMUHI) CEMSH,
0COOCHHOCTH M MEXaHU3MbI BO3JCHCTBHS KOTOPOrO YUE€HBIE MPOAOIIKAIOT HccaenoBaTh. O1eHka
BO3JICUCTBUSl TMpaiMHHTAa CEMSIH Ha JIPY>KHOCTh BCXOJIOB CEJIbCKOXO3SIICTBEHHBIX KYIBTYP
MO3BOJIUT JOTOJHUTH MH(OPMAILIMIO O €ro BIMSHUU IMPH MOATOTOBKE CEMEHHOI'O MaTrepHana.
HccnenoBanbl TpH CEIbCKOXO3IMCTBEHHBIX KYJIbTYpbl — OBEC, SIYMEHb U KyKypy3a. B kauecTe
KUJKOCTU U1l 3aMadyMBaHUs UCIOJIb30BAIKMCh YUCTAas BOJA M PacTBOp rymara kaiaus. OmnbIT
MIPOBOAMIICS MPU KOMHATHOM TemIepaType B TpEXKpAaTHOI noBTOpHOCTH. Llenbio nccnenoBanus
SIBJSUIOCH BBISIBJIGHUE BIIMAHMS TMpaliMMHTa Ha JAPYKHOCTh BCXOJOB M BHU3yalbHas OLEHKa
3€JIEHOM MacChl POCTKOB B KOHTPOJIBHOM I'pyNIE U IPYIIAX, MOABEPraBIINXCS HAMauuBaHUI0. B
pe3yiabTaTe IKCIEPUMEHTA 10 OLIEHKE JPYKHOCTH BCXOJI0B YCTAHOBJIEHO, YTO CPEIHEE 3HAUCHUE
KOJIMYECTBA CEMSH, JABIIMX POCTKM Ha TMOBEPXHOCTH 0Oojiee 5 MM, B KOHTPOJBHBIX TpyMmax
cocraBisieT 72%, Npu 3aMauyMBaHUU B BOJE U rymare Kaius — 89 u 92% cooTBETCTBEHHO, 4TO
TOBOPUT O TMOJIOKUTEIHFHOM BJIUSHUW MpaiMUHTA Ha OLIEHUBAEMbIM mapametp. B To ke Bpems
YCTaHOBJIEHO, YTO JJIUTEIbHOE HaMauWBaHUE CEMSH MPHUBOIUT K YTHETEHHIO OMOJIOTHYECKUX
MIPOLIECCOB, MPOUCXOMALUIMX B 3€pHE, YyXyAIlas JpYyKHOCTb BCXOJOB IIO CpPaBHEHUIO C
MaKCUMaJbHO TMOJYYEHHBIMU pe3yJibTaTaMHu. Bu3yanbHas OLIEHKa BCXOJIOB IOKa3ala, 4YTO
HaMauyMBaHME CEMSH Kak B BOJIE, TaK U B pacTBOpE rymara Kajaus JNaéT yBeIHUEHHUE 3eJIEHOM
Macchl IPOPOCTKOB.

Knrwuesvie cnosa: npadmuﬁe, ()pnyCHOCWlb 60)60006’, 3en1éHas macca, 3amMadusarile
CEMAH, BCX0JHCECmDb, BC)COabl, ypOOfCCZZZHOCMb

INFLUENCE OF SEED PRIMING ON SEEDLINGS OF CROPS

Fedor A. Kipriyanov!, Petr A. Savinykh?, Igor A. Ustyuzhanin®
1VoIo%da State Dairy Farming Academy by N. V. Vereshchagin, VVologda-Molochnoe, Russia
23Federal Agricultural Research Center of the North-East named N. V. Rudnitskogo,
Kirov, Russia
YKipriyanovfa@bk.ru, ORCID 0000-0001-5974-4934
2peter.savinyh@mail.ru, ORCID 0000-0002-5668-8479
3direktor@fanc-sv.ru, ORCID 0000-0002-3617-7129



Abstract. The problem of influencing seed material in order to improve the sowing
qualities of seeds and increase crop yields does not lose its relevance. Thus, various processing
methods are used based, for example, on the use of electrophysical stimulation methods,
protective compositions, seed pelleting technique, etc. A simple method of treating seeds in
order to affect sowing qualities and future yields is also known — seed-soaking treatment
(priming) of seeds, the features and mechanisms of which scientists continue to investigate.
Assessment of the effect of seed priming on the seedling vigor of crops will make it possible to
supplement information on its effect in the preparation of seed grains. Three crops were studied
— oats, barley and corn. Pure water and potassium liquid humate were used as the soaking liquid.
The experiment was carried out at room temperature three times. The goal of research was to
identify the effect of priming on the seedling vigor and visual assessment of the green mass of
sprouts in the control group and groups subjected to soaking. As a result of the experiment to
assess the seedling vigor, it was found that the average value of the number of seeds that gave
sprouts on the surface of more than 5 mm in the control groups is 72%, when soaked in water
and potassium humate — 89 and 92%, respectively, which indicates a positive effect of priming
on the evaluated parameter. At the same time, it has been established that prolonged seed-
soaking treatment leads to the inhibition of biological processes occurring in the grain,
worsening the seedling vigor in comparison with the maximum results obtained. A visual
assessment of seedlings showed that seed-soaking treatment both in water and in a potassium
liquid humate gives an increase in the green mass of seedlings.

Keywords: priming, seedling vigor, green mass, seed-soaking treatment, germination,
seedlings, yield
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HEKOTOPBIE OCOBEHHOCTH 3ABUCUMOCTHU COAEPKAHUA HUTPATOB B
ABJOKAX U3 CAIOB PABHOI'O HASBHAYEHUA
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Pedepar. B kauectBe 0O0BEKTa WCCIEAOBAHUI HCIOIB30BATH SIONOKM COPTOB
AnToHOBKa, Menbba, 3BE3nouka, Kopuunble, Ilenun madpannsiii, Kuraiika, coOpanHbie B
pasHbIX paiionax SpocnaBckoit u Hmkeroposackoit obnacreii. llenpio ncciaenoBaHuil sBIsIOCH
orpeziefieHue 0COOEHHOCTEN 3aBUCUMOCTH KOJMYECTBEHHOTO COAEpKaHHsI HUTPATOB B s0JI0KaxX
pa3HBIX COPTOB U3 CaJ10B Pa3HOr0 Ha3HaueHUs. Bo Bcex McceoBaHHbBIX copTax 00K YPOBEHb
coJiep’KaHusl HUTPATOB He MPEBbIIIAN MpeAenbHo AonycTumyto koHnentpanuto (I11K), kotopas
coorBercTByeT 60 Mmr/kr. He oOnapyxeno mpesbimenus [1JIK B s010kax M3 5KOJIOTHYECKU
HeOIaronpusaTHBIX MecT cOopa: cafoB B mocenke [lbipa, BXOAAIEro B COCTaB TOPOICKOTO
okpyra r. J3epxxunck Hmxkeropoackoit obmactu, u B aepeBHe [IpycoBo fIpociaBckoro paiioHa



SIpocnaBckoi obnactu. Hanbosbiee 1 HauMeHbILEe COAEP)KaHUE HUTPATOB 3a(hPMKCHPOBAHO B
somokax canoB («bopok 4» u «bopok 5») omHol reorpaduueckor Jokamuu — SpociaBckas
obnacth, Hexoysckuii paiion, mocénok Bopok — u He 3aBHCHUT OT copTa s00Kk. Haumensbiiee
CoJiep’)KaHUE HUTPATOB OOHApPY)KEHO B SOJIOKAaX CaJ0B MPEUMYILIECTBEHHO JAEKOPATUBHOTO
Ha3HA4eHUs, rnae sO0JOKM BBHIPAIIMBAIOT JUIS JIMYHOTO TOTPEOJICHUS W HE HCIOJIB3YIOT
ynobpenusi. Haubonblee copepkaHre HUTPATOB BBISIBICHO B CajlaX, /i€ S0JIOKHU BBIPALIUBAIOT
UL TPOAQXH W UCHOJNB3YIOT Pa3HOOOpa3Hble arpoOXMMHYECKHE CpEJICTBA IOBBIIICHUS
YPOKaHOCTH.

Knroueevle cnosa. s010Kku, Humpamsl, caovl, npedeibHO OONYCMUMAsL KOHYEHMpPayus,
Apocnasckas obaacmov, Husicecopoockas obracme

SOME FEATURES OF THE DEPENDENCE OF NITRATE CONTENT IN APPLES
FROM ORCHARDS OF DIFFERENT PURPOSES

Elena E. Slynko®, Anastasia Yu. Slynko?,
Aleksandr N. Mironovskiy®, Nikolay G. Yarlykov*
- %yaroslavl State Agricultural Academy, Yaroslavl, Russia
papanin Institute for Biology of Inland Waters Russian Academy of Sciences, Borok, Russia
’Municipal Educational Institution "Secondary School Ne 62"

3 Severtsov Institute of Ecology, Russian Academy of Sciences, Moscow, Russia
lelena.slynko.76@mail.ru, ORCID 0000-0003-1261-1100
2yslynko@mail.ru
3adissa@mail.ru, ORCID 0000-0002-9912-7057
*n.jarlykov@yarcx.ru, ORCID 0000-0001-6458-6141

Abstract. Apples of the varieties Antonovka, Melba, Zvezdochka, Korichnye, Pepin
saffron, Kitayka collected in different areas of the Yaroslavl and Nizhny Novgorod regions were
used as the object of research. The purpose of the research was to determine the features of the
dependence of the quantitative content of nitrates in apples of different varieties from orchards of
different purposes. In all apple varieties examined the nitrate level did not exceed the maximum
permissible concentration (MPC) which corresponds to 60 mg/kg. No excess of MPC was found
in apples from environmentally unfavorable collection places: orchards in the village of Pyra,
which is part of the urban district of Dzerzhinsk, Nizhny Novgorod Region, and in the village of
Prusovo, Yaroslavl District, Yaroslavl Region. The highest and lowest nitrate content was
recorded in the apples of orchards ("Borok 4" and "Borok 5") of one geographical location —
Yaroslavl Region, Nekouz District, Borok Village — and does not depend on the apple variety.
The lowest content of nitrates was found in the apples of orchards mainly for decorative
purposes, where apples are grown for personal consumption and do not use fertilizers. The
highest content of nitrates was found in orchards, where apples are grown for sale and a variety
of agrochemical means to increase yields are used.

Keywords: apples, nitrates, orchards, maximum permissible concentration, Yaroslavl
region, Nizhny Novgorod region
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Pedepar. IlpuBeneHbl pe3ynapTarbl MHOTOJETHHUX — HCCICIOBAHUM  peau3alvu
POAUTENBCKOr0 MOTEHLHMANA MOJIOYHOM TPOAYKTUBHOCTH KOPOB-TIEPBOTEIOK TOIIITHHCKON
MOpO/Abl JaTCKOW CEJEKLUMU B IIECTH TEeHepalusX B YCIOBHUSAX IUIeM3aBoja SpociaBcKoit
obnactu. Peanuzanusi poauTenbCKOro MHAEKCAa KOPOB OKa3alach XOPOIIEH, U MPOJTYKTUBHOCTD
MOBBIIIAJIACH C KaXJOW TeHepauuend [godeped 3a CYET BBICOKOIO YPOBHS CEJIEKI[MOHHO-
IUIEMEHHON paboThl co cTagoM (MpU IIUPOKOM HCIOJIB30BAHUHM MPETMOTEHTHBIX OBIKOB-
MIPOU3BOJUTENCH B MOAOOPE POAUTENIHCKUX TAp) U MPU YCIOBHHM aJCKBATHOCTU BO3JACHCTBUS
(hakTOpoB KOPMJICHHSI W TPOU3BOACTBEHHOTO HCIOJIBb30BaHUA. XapaKTEPHOH OCOOEHHOCTHIO
peai3allMi POAMUTEIHCKOTO IOTEHLMada NPOAYKTUBHOCTH MEPBOTEIOK JaTCKOW CeNeKLUu
SIBJIJIOCh YMEHbIIIEHUE €€ CTENEHU B MEpPBOW TeHepaluu JOYepHero MoToMcTBa (MO Y00 Ha
5,31%, mo monouHomy >xupy — 13,93%, monounomy Oenky — 4,65% M UX CyMMapHOMY
nokasarento — 8,96% B CpaBHEHHUHU C MaTEPSMU), a 3aTEM MOCTYMATEIbHBIA POCT OT MOKOJIEHUS K
oKoJeHuto: ¢ 92,96 no 99,80% — no ynoro, ¢ 86,63 no 104,41% — o mosnoyHomy xupy, ¢ 90,38
10 98,33% — monounomy Oenky u ¢ 88,27 no 101,74% — no ux cymmapHomy Bbixoay. CTeneHb
peaiv3allMM pa3HbBIX IIOKa3aTelied MOJIOYHOM MPOJYKTUBHOCTH Oblla HEOJMHAKOBA, 4YTO
CBUJCTEIBCTBYET O HEIMHEHMHOCTH XapakTepa JCMCTBHS aJaNTallMOHHBIX MEXAHHU3MOB H
CTPECCOBOTO CHHIpPOMAa Yy JKUBOTHBIX M MOATBEP)KIAETCS pe3yjibTaTaMu OoJjiee paHHUX
UCCIIeIOBaHUM M OOYCIIOBJIIEHO 3aKOHOMEPHOCTBIO €IMHCTBA OpPraHU3Ma M Cpeibl, a TaKke
IJTACTUYHOCTH JKMBBIX OPraHHU3MOB, MX CIIOCOOHOCTH MHPUCIOCAONIMBATHCS K M3MEHSIOLIUMCS
ycioBusM. KOpOBBI-IEPBOTENKN TOJIIITUHCKON TMOPOJBI B YCJIOBUAX IUIEM3aBOJa MOKa3bIBAIU
XOpOILIUE Pe3yNbTaThl peaIu3aliy MPOIyKTUBHBIX Ka4eCTB Ha MPOTSKEHUH 1LIECTH FeHepaluil, B
pe3yJbTaTe 4ero MOKHO CUYUTATh a/lalTAlIMOHHYIO CIIOCOOHOCTD KHBOTHBIX YCIIECHIHOM.

Knrouesvie cnoea: xopogvl-nep8oménKu, 20MUMUHCKAS NOpoOdd, OAmcKas celeKyus,
nokazamenu  MOJNOYHOU  NPOOVKMUBHOCMU, — Peatu3ayuss  poOUmenbCckoco  NOMeHYudald,
aoanmayuoHHasi CnoCoOHOCMb

REALIZATION OF THE PARENTAL PRODUCTIVITY POTENTIAL BY FIRST-
CALF COWS OF THE HOLSTEIN BREED IN AO "PLEMZAVOD YAROSLAVKA"
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Abstract. The results of multi-year research on the realization of the parental potential of
dairy productivity of the first-calf cows of the Holstein breed of Danish breeding in six



generations in the conditions of the breeding farm of the Yaroslavl region are given. The
implementation of the parent index of cows turned out to be good and productivity increased
with each generation of daughters due to the high level of selection and breeding work with the
herd (with the widespread use of prepotent servicing bulls in the selection of parental pairs) and
subject to the adequacy of the effects of feeding factors and industrial use. A characteristic
feature of the realization of the parental productivity potential of the first-calf Danish breeding
was a decrease in its degree in the first generation of daughter offspring (for milk yield by
5.31%, by milk fat — 13.93%, milk protein — 4.65% and their total indicator — 8.96% compared to
mothers), and then progressive growth from generation to generation: from 92.96 to 99.80% — by
milk yield, from 86.63 to 104.41% — by milk fat, from 90.38 to 98.33% — by milk protein and
from 88.27 to 101.74% — by their total yield. The degree of implementation of different
indicators of milk productivity was different, which indicates the non-linearity of the nature of
the action of adaptation mechanisms and stress syndrome in animals and is confirmed by the
results of earlier studies and is due to the regularity of the unity of the body and environment, as
well as the plasticity of living organisms, their ability to adapt to changing conditions. The first-
calf cows of the Holstein breed in the conditions of the breeding farm showed good results in the
implementation of productive qualities over six generations, as a result animal adaptation can be
considered successful.

Keywords: First-calf cows, Holstein breed, Danish selection, indicators of dairy
productivity, realization of parental potential, adaptive ability
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OLIEHKA INIEMEHHOM HIEHHOCTH JOYEPEM BbIKOB-ITIPOU3BOJIUTEJIEN
KOCTPOMCKOI ITIOPO/IbI IO POJJOCJIOBHBIM
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Pedgepar. B cratee npezacraBieHa OIEHKA IJIEMEHHOW LIEHHOCTH IO POAOCIOBHBIM
nouepeit  OBIKOB-TIPOM3BOJIUTENIEH KOCTPOMCKON mMopoabl. MatepuaiioMm sl HCCIIEIOBAHUS
nociyxuiia 0a3za JaHHBIX JIBYX IUIeMeHHbIX X03aicTB Koctpomckoit o6macti — CIIK «I'puaunHo»
u CIIK «Konxo3 «Ponuna» — ¢ mpumenenneM nporpamMmuoro komiuiekca MAC «CEJI9KCy. Ilo
pesynpratam ucciaenosanus B CIIK «['puanHO» ycTaHOBJIEHO, YTO MO YIOK B NEPECUYETE HA
0a3MCHYIO JKUPHOCTH JIYYIIUNA MPOTHO3 OTMEYEH y aodepeit Obika Jlakes 463 — 8821 kr moroka,
4yT0 OOJIBIIIE, YEM Y BCEX CBEPCTHUIL ApYyruX ObIkoB: Bomopoaa 883 — Ha 593 kr (P < 0,01), JIewo
— Ha 368 xr (P < 0,001) u apyrux. Ilo comepkaHuio >XMpa B MOJIOKE HamOOJee BECOMBIN
MPOTHO3UPYEMBIN TOKa3aTtenb y jgodepeil Ovika Jlakes 463 — 4,59%, uyto Oounblie, 4eM y
CBEpCTHHULL OT Apyrux ObikoB: 3anuBa 9220 — Ha 0,21% (P < 0,001) u Cuxpona 858 — na 0,06%
(P < 0,001). B CIIK «Konxo3 «Ponuna» nodepu Obika 3anuBa 9220 poJCTBEHHOW TPYMIIBI
Mepunuana 90827 uMeroT BBICOKUM POrHO3UPYEMBbIi yoil — 6315 Kr, 4To GoJible CBEPCTHHUIL
ot Obika bepesnska 770 nma 191 xr (P < 0,05), HO mpu 3TOM yCTyMaloT CBEPCTHHUILIAM I10
cozeprkanuio xupa B mosioke Ha 0,17% u 0,16% coorBerctBerno (P < 0,001) u mo Genky — Ha
0,3% (P < 0,05). B nmepecuére Ha 0a3MCHYIO KHPHOCTh HET CYIIECTBEHHBIX PAa3IUUUN MEXKIy
MIPOTrHO3UPYEMBIMU MOKa3aTENIAMHU JOUYEPEH.
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ASSESSMENT OF THE BREEDING VALUE OF THE DAUGHTERS OF SERVICING
BULLS OF THE KOSTROMA BREED BY PEDIGREES
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Abstract. The article presents an assessment of the breeding value by the pedigrees of the
daughters of servicing bulls of the Kostroma breed is presented. The material for the research
was a database of two breeding farms — APC "Gridino” and APC "Kolkhoz Rodina™ of the
Kostroma Region using the IAS "SELEX" software complex. According to the results of the
research in the APC "Gridino™ it was found that in terms of milk yield, related to basic fat
content, the best forecast was noted in the daughters of the bull Lakey 463 — 8821 kg of milk,
which is more than in all herdmates of other bulls: Vodorod 883 — by 593 kg (P < 0.01), Lecho —
by 368 kg (P < 0.001). In terms of fat content in milk, the most significant predicted indicator in
the daughters of bull Lakey 463 is 4.59%, which is more than in herdmates from other bulls:
Zaliv 9220 — by 0.21% (P < 0.001) and Sikron 858 — by 0.06% (P < 0.001). In APC "Kolkhoz
Rodina" the daughters of the bull Zaliv 9220 of the related group Meridian 90827 have a high
predicted milk yield of 6315 kg, which is more herdmates from the bull Bereznyak 770 per 191
kg (P < 0.05), but at the same time they are inferior to herdmates in terms of fat content in milk
by 0.17% and 0.16%, respectively (P < 0.001) and protein — by 0.3% (P < 0.05). In terms of
basic fat content, there are no significant differences between the predicted indicators of
daughters.

Keywords: the Kostroma breed, servicing bulls, daughters, milk producing ability,
breeding value, pedigrees
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Pedepar. I[lpencraBieHpl pe3ynbTaThl HCCIENOBAHUS IO BIMSHHUIO OuOMpernapara
«buorpod», wucmonp3yeMoro mpu 3aroTOBKE JIIOLIEPHOBOIO CEHa)ka, Ha XO3SMCTBEHHO-
OMOJIOTUYECKHE MPU3HAKKA CBEPXPEMOHTHBIX TENOK YEPHO-MECTPON MOPOJIbI HAa Oa3e OHOTO W3



xo3sicTB PecnyOnuku bamkoproctaH. ABTOpaMu BBISBJICHO, YTO KHBOTHBIE, PaHKHUPOBAHHBIC
o npuHiuny anaigoroB rpymn (I — koutponbHas u II, III u IV — onbITHBIE) 1O COACPKAHUIO B
pammoHe JIOIEPHOBOIO CEHaXa, 3ar0TOBJICHHOTO IIPY UCIIOIb30BaHUM KOHCepBaHTa «buorpod»,
UMEJIH JIOCTOBEpHBIC pA3JIMyUsl ToKazaTelled MNpOoAyKTUBHOCTH. Tak, mo koadduuueHty
[IEPEBAPUMOCTH CYXOI0 BELIECTBA IIPEBOCXOACTBO YCTaHOBIEHO Yy TEnok III rpymmsl,
MOJIyYaBIIUX B COCTaBE pallMOHA CEHaX, KOHCEpBUPOBAHHBIA 3akBackoil «buorpod» c
J03UPOBKOI pabodero pactBopa 4 m Ha 1 T 3aknajgpiBaeMol Ha XpaHeHue macchl. [Ipu sToM B
roJoBajioM Bo3pacte >KuBOTHbIE Il OmbITHOW Tpymmbl MO >KKMBOM Macce MPEeBOCXOAMIN
ceepctHull |l u IV rpynn Ha 5,8 xr (2,20%) u 4,4 xr (1,67%) COOTBETCTBEHHO, JJaHHAS TTO3UIIUS
OblJ1a coXpaHeHa Takxke B 15- u 18-mMecsunom Bo3pacte. [lo pesyiabTaTaM KOHTPOJIBHOTO yOOSs
Macca MapHOM TymH OblUla TakKe MaKCHUMalbHO Tspkeiee y KuBOTHBIX III rpynmer Ha 12,8 kr
(6,98%; P < 0,001) oTHOCHTEIHHO KOHTPOJIBHOM | rpymibl. Pe3ynbTaThl aHamM3a XUMHUYECKOTO
cocraBa cpemHed mpoObl Msica-bapmia MO  COACPNKAHWIO CYXOrO BEHIECTBA  BBISBHIIN
npeumytiectBo TéNOK Il rpynmner otHocuTensro | rpymnmnet Ha 0,89%, |l rpynmer — Ha 0,43%, 1V
rpymsl — Ha 0,19%, mo maccoBoii none Genka B msice — Ha 0,73%. MakcuManbHbIN OKa3aTeNb

SHEPreTUYecKoi eHHOCTH | Kr MsikoTu Ty BbisBIeH y TEnokK Il rpynmsr — 176 x/Ix (1,99%;
P <0,001).

Knrouesvie cnosa: koncepsanm, «buompogh», uépro-nécmpas nopooa, céepxpemoHmHule
MENKU, CeHalC, TI0YEePHa
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Abstract. The results of the research on the influence of the biopreparation "Biotrof"
used in the production of alfalfa hayage silage on the economic and biological signs of heifer
replacement of Black and White breed on the basis of one of the farms of the Republic of
Bashkortostan are presented. The authors revealed that animals ranked according to the principle
of analogues of groups (I and Il — control, 1l and 1V — experimental) in terms of the content in
the diet of alfalfa hayage silage prepared using the preservative "Biotrof" had reliable differences
in productivity indicators. So, according to the coefficient of digestibility of dry matter
superiority was established in group Il heifers who received hayage silage as part of the diet
preserved with the ferment "Biotrof" with a dosage of working solution of 4 liters per 1 ton of
mass put for storage. At the same time, at the age of one year, animals of the Il experimental
group in body weight exceeded herdmates of Il and IV groups by 5.8 kg (2.20%) and 4.4 kg
(1.67%), respectively, this position was also maintained at the age of 15 and 18 months.
According to the results of control slaughter, the weight of the hot carcass was also as heavy as
possible in animals of group 111 by 12.8 kg (6.98%; P < 0.001) relative to control group I. The
results of the analysis of the chemical composition of the average meat-mince sample according
to the dry substance content revealed the advantage of group Ill bodies relative to group | by
0.89%, group Il — by 0.43%, group IV — by 0.19%, by the weight fraction of protein in meat — by
0.73%. The maximum energy value of 1 kg of carcass pulp was identified in group Il heifers —
176 kJ (1.99%; P < 0.001).
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Pedepar. IlpencraBieHnl naHHbIE HAy4YHBIX HCCIEAOBAaHUNA BOCIPOU3BOAUTEIHHON
CIIOCOOHOCTH KPYITHOTO POTaTOro CKOTAa B 3aBUCUMOCTH OT YPOBHS MOJIOYHOU MPOTYKTHUBHOCTH
U Bo3pacra mepBoro oténa. MccnemoBaHus NpOBEICHBI B YCIOBUAX IUIEMEHHOTO 3aBOJa IO
Pa3BEACHUIO SIPOCIABCKOW IOPOJIbI, PACIIONIOKEHHOr0 B MBaHOBCKOM 00siacTh. Y CTaHOBIIEHO,
YTO ypOBEHb MOJIOYHOHM MPOAYKTUBHOCTH OKAa3bIBAE€T OMPENCIEHHOE BIMSIHHE HA MOKa3aTelu
BOCIIpOHU3BOJICTBA cTasa. C MOBBIIIEHUEM MOJOYHON MPOAYKTUBHOCTH YBEJIMYUBACTCS YHUCIIO
KOPOB C THHEKOJOTHYECKMMH 3a00JICBaHUSMH, PACTET HHICKC OCEMCHEHHS, CHUIKASTCS
KOO (UIIMEHT BOCHPOU3BOAMTEIBLHOW CIIOCOOHOCTH W Y/UIMHSACTCS CepBUC-TIepuoa. Y
MEepBOTENOK OH coctaBuin 131,5 1HA, y NOJHOBO3PACTHBIX KOpOB — 128,2 nHs, WHIEKC
OoceMeHeHus1 C Bo3pacToM ToBbicwics ¢ 1,47 nmo 1,73. CHu3mnace [oyisi  KOpOB,
OILUIOAOTBOPUBIIUXCS OT EpBOro ocemenenus, ¢ 70,8% mno neppoit nakrauu 10 53,3% y kopoB
TpeThbei akTanuu. KopoBel, oceMeHEHHBIC U OTEIMBIIHECS B Oojiee paHHEM Bo3pacte, B 88,7%
CIIy4aeB OIUIOJOTBOPSUIUCH B MEpBYIO 0X0Ty. CpenHuil MHAEKC OCEMEHEHHS y HUX COCTaBHUII
1,11, uro Ha 0,94 enuHMIIBI MEHBIIIE, YEM Y KOPOB, OTEIUBIIUXCS B Bo3pacTe 26—30 MmecsIies.
CepBuc-niepnoa HaXOAWICA B Mpe/ieJaX HOPMbI TOJBKO Y KOPOB MEPBOM JaKTAUUU C YAOEM 0
4000 kr mMoJi0OKa M COCTaBWJI B cpemHeM 75,9 aHeit. Y kopoB ¢ ymoem Oosnee 6000 kr mMosoka
cepBuc-Tiepuo, ObUT Ha ypoBHE 159,4 nuelt, yto Ha 83,5 nmHs Ooiblie, 4eM Y JKUBOTHBIX C
MEHbIIIEH MPOTYKTUBHOCTHIO.

Knwuesvie cnoea: spocnasckas nopooa, 60cnpouzgooumeinbHvle Kaiecmed, MOA0YHA
nPOOYKMUBHOCHb

REPRODUCTIVE QUALITIES OF COWS OF THE YAROSLAVL BREED
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Abstract. The data of scientific studies of reproductive ability of cattle depending on the
level of milk producing ability and age of the first calving are presented. The researches were
carried out in the conditions of a breeding farm for breeding the Yaroslavl breed located in the
Ivanovo region. It has been established that the level of milk producing ability has a certain
effect on the reproduction rates of the herd. With an increase in milk producing ability the
number of cows with gynecological diseases increases, the insemination index grows, the
coefficient of reproductive ability decreases and the service period extends. In the first-calf
heifers it amounted to 131.5 days, in mature cowbanes — 128.2 days, the insemination index with



age increased from 1.47 to 1.73. The proportion of cows fertilized from the first insemination
decreased from 70.8% for the first lactation to 53.3% in cows of the third lactation. Cows
inseminated and calved at an earlier age in 88.7% of cases were fertilized in the first heat. Their
average insemination index was 1.11, which is 0.94 units less than in cows calved at the age of
26-30 months. The service period was within the norm only in cows of the first lactation with a
milk yield up to 4000 kg and averaged 75.9 days. Cows with more than 6,000 kg of milk had a
service period of 159.4 days, which is 83.5 days more than animals with less productivity.

Keywords: Yaroslavl breed, reproductive qualities, milk producing ability
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Pedepar. Ilpu BBeneHUM B NMUTHEBYIO BOAY MPOOMOTHYECKOrO mperapara <«Spocuiny
YCTAHOBJICHBI Pa3HOHANpaBJIEHHbIE W3MEHEHMsI aKTMBHOCTH IHUIIEBAPUTENbHBIX (DEPMEHTOB B
TOHKOM KHuIIKe LbIIAT-OpoitiepoB kpocca Pocc 308 (Bo3pact 35 cyT.) u 1- u 2-MecsiuHbIX
UBIIAT Kpocca Jloman bpayn. B kaxkaom skcnepumenTe ObUTH cOpPMUPOBAHBI TpU TPYIIIBI
LBIIIAT: KOHTPOJIbHAS U JIBE ONbITHBIE. Beex MTUIl coaepKanu B OJIMHAKOBBIX TMTHEHUYECKUX,
JKOJIOTMYECKUX U XO3SAMCTBEHHBIX YCIOBUAX. OJHAKO LBIUIATA OMNBITHBIX TIPYII BMECTE C
MUTHEBOM BOJOM mosydanu npoouotuk «SApocun» B koiaudectse 0,2 min/kr u 0,6 MI/Kr KUBOU
Macchl NTHIL. AKTUBHOCTb (DEPMEHTOB, THAPOIU3YIONINX YIIICBOJHBIE U OETKOBBIE KOMIOHEHTHI
KOpMa, ONpEeNsad B TOMOI€HAaTax CIU3UCTON 000JOYKM TOHKOM KHUIIKU M €€ COIAEp>KUMOTO
(xumyc) npu temneparype 20°C npu pH 7,4. AMUIOTUTUYECKYIO aKTUBHOCTh, OTPaKAIOIIYIO
CYMMapHYIO aKTUBHOCTb (bepMeHTOB, TUIPOJIU3YIOIINX Kpaxmars, OLICHUBAJIU
MOJIUGUIMPOBAHHBIM MeTOJJOM HenbCcoHa, akTUBHOCTh MajibTa3bl — TIJIFOKO300KCHIa3HBIM
METOJIOM C TOMOUIbI0 Habopa Juis KIMHUYECKOW OHOXMMMM, aKTUBHOCTb IENTHIA3
(MperMyILECTBEHHO  TPHUIICHHA) ONpPEAeNsUId  MOJU(HUIMPOBAHHBIM  METOAOM  AHCOHA.
[ToBpIlIEHNE aMUIOIUTHYECKON aKTUBHOCTH, OTMEYEHHOE B CIM3UCTOM 000JI0UKE KHUILIEYHHKA
LBIIUIAT, YCKOPSIET CKOPOCTh HaydajbHBIX 3TAllOB aCCUMWJISALMU YIVIEBOJOB. B TO ke Bpems
CHIDKEHHE aKTMBHOCTH MENTHAa3 U MaIbTa3bl MOXKET 3aMEAJIATh CKOPOCTh TUAPOIN3a NENTHIOB
U UcaxapuloB B TOHKOM KMIIKE LBIUIAT. [lonydeHHbIE pe3yiabTaThl CBUIAETENBCTBYIOT O TOM,
YTO CHJla M HAIpaBIEHHOCTb BIMSHUSA MPOOMOTHKA <«SIpociiny Ha aKTUBHOCTh MENTHAA3 U
IJIMKO3U/1a3 B KHMIIEUYHUKE LBIJIAT 3aBUCHT OT JI03bl MPOOMOTHKA, JIOKATU3aUUU (HEPMEHTOB
(xumyc nam cim3ucTas 00071049Ka), a TAaK)KE BO3pacTa U Kpocca MTHII.

Knrwuesvie cnosa: np06u0mul<u, «}Tpocwz», ysvlnjsima, nuwlesapumesvbHovle gbepmeHmbz,
npomeuHasosl, 2NIUKO3UOA3bL



EFFECT OF PROBIOTIC "YAROSIL" ON THE ACTIVITY OF DIGESTIVE
ENZYMES IN THE INTESTINE OF CHICKENS

Irina L. Golovanova®, Andrey A. Filippov?, Ekaterina A. Kulivatskaya®,
Elena G. Skvortsova®
L %Yaroslavl State Agricultural Academy, Yaroslavl, Russia
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Abstract. When introducing the probiotic "Yarosil" into drinking water, various-
directional changes in the activity of digestive enzymes in the small intestine of broiler chickens
cross Ross 308 (age 35 days) and 1- and 2-month-old chickens of cross Loman Brown were
established. In each experiment three groups of chickens were formed: a control group and two
experimental ones. All birds were kept in the same hygienic, ecological and economic
conditions. However, test group chickens together with drinking water received the probiotic
"Yarosil" in an amount of 0.2 mi/kg and 0.6 ml/kg of live bird weight. The activity of enzymes
hydrolyzing the carbohydrate and protein components of the feed was determined in
homogenates of the mucous membrane of the small intestine and its contents (chyme) at a
temperature of 20°C at a pH of 7.4. Amylolytic activity reflecting the total activity of starch
hydrolyzing enzymes was evaluated by a modified Nelson method, maltase activity by a glucose
oxidase method using a clinical biochemistry kit, peptidase activity (mainly trypsin) was
determined by a modified Anson method. The increase in amylolytic activity observed in the
intestinal mucosa of chickens accelerates the rate of the initial stages of carbohydrate
assimilation. At the same time, a decrease in the activity of peptidases and maltases can slow
down the rate of hydrolysis of peptides and disaccharides in the small intestine of chickens. The
results obtained show that the strength and orientation of the effect of the probiotic "Yarosil" on
the activity of peptidases and glycosidases in the intestines of chickens depends on the dose of
probiotic, the localization of enzymes (chyme or mucous membrane), as well as the age and
cross of birds.

Keywords: Probiotics, "Yarosil”, chickens, digestive enzymes, proteinases, glycosidases
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HAYYHAS PASPABOTKA CIIOCOBOB IIOBBIINEHUSA ITPOU3BOJACTBA
N OHEHKUN KAYECTBA BAPAHUHBI

JIrogmuiia iIMmuTpueBHa CaMycemcol, Anapei BanenTuHoBu4 Mamaes?
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Pedepar. OyHKIMOHAIBHOE COCTOSHHE BOCHPOU3BOJIUTEIBHOM CHCTEMBI OBIIEMATOK,
ONPEIEAIOEN UX MHOTOILIOANE, TECHO CBA3AHHO C MPOLECCAMUA T'OMEOCTAaTUPOBAHUS, KOTOPOE
MOXHO  OLIEHMBaTh IO  YpPOBHIO  OMORJIEKTPUYECKOTO  MMOTEHLMAda  IOBEPXHOCTHO
JIOKaJIM30BaHHBIX Ononornuecku akTUBHBIX HeHTpoB (YBII ITJIBALY). Llens paGoTel: pazpaboTka



CIOCO0OOB paHHEW TUArHOCTUKU MHOTOIUIOAMS OBLEMATOK M OLIEHKHU MSCHOW NMPOAYKTUBHOCTH
monoaHska oBenm mo YBII ux IIJIBALL. OObekTOM HCCICAOBAHUS SBISUINCH OBIIEMATKH
POMaHOBCKOH TOpoAbl. M3mMepeHne OHOAIEKTPHUYECKOr0 MOTEHIMaNa MPOBOJWIN B TCUCHHUE
TpEX CMEXHBIX JIHEW 3a HENeI J0 IMpeArnojaraeMoro oceMmeHeHus. MccienoBanus
IIPOBOJMIINCH B €CTECTBEHHBIX YCIOBMSIX OCEHbIO, B IIEPUOJ CIYYHON KaMIaHuu. B pesynbrare
MPOBEAEHHBIX HCCIENOBAaHUI W aHamu3a I[OJNYYEHHBIX JAaHHBIX ObUla YCTaHOBJIEHA
IIPSIMOJIMHEHAS] B3aUMOCBS3b MHOTOIIOUSI OBLIEMATOK, [TOKa3aTeled MSICHON ITPOJYKTUBHOCTU
O6apanunkoB u YBII ux ITJIBAILI. Pe3ynbrarel KOHTPOJBLHOTO BBIPAIIMBAHUS MOJIOAHSIKA OBEIT
POMaHOBCKOM MOpPOJBI, MOIy4eHHOro oT Mmarok ¢ pasHbiM YBII IIJIBALL, nokasain, uto
HauOOJIBIIICH PHEPrUel pocTa OTIIMYAIMCH SATHATA, POKIEHHBIE OT OBIEMATOK ¢ HU3KUM Y BII
[IJIBALL. OgHako OBLEMAaTKH C BHICOKUM YpPOBHEM OMOMOTEHIMANA JAIOT 3HAYUTEIBHO OOJIbIIe
MMOTOMCTBA, YTO MO3BOJISIET MOBBICUTH YPOBEHb IMPOU3BOJCTBA OapaHMHBI U PEHTAOEIBHOCTh
oTpaciu. YCTaHOBJIEHO Takke, 4ro npu 3HadeHusx YBII IJIBAIL ot 61,6 MkA u Gosee
MOKa3aTeau KauecTBa Msica Bbicokre. Ha OCHOBaHMM MOJIy4€HHBIX JaHHBIX HAMH pa3paboTaHbl
CIOcOOBl paHHEH JMAarHOCTUKM MHOTOIUIOAMS OBEll Mo ypoBHIO OuonoreHmmana I[IJIBAILL
OBLEMATOK /0 Hayajla CJIyYHOW KaMIaHUU U OLICHKHU KayeCTBAa MSICHOTO ChIPbs MO «ILJIOLIAIN
MBIILIEYHOI'O TJIa3Ka.

Knrwuesvie cnoea: NOBEPXHOCMHO JIOKAJIU306AHHblE oOuono2uYecKU aKmugHble yernmpul,
6u03ﬂel<mpuqecxuﬁ nomeryuail, oeyemamcKu, MHOZOI’UZO@M@, 6ClpClHLll/lKl/l, OHepeus pocma,
Kadvecmeo msca

SCIENTIFIC DEVELOPMENT OF METHODS TO IMPROVE PRODUCTION AND
QUALITY ASSESSMENT OF MUTTON

L%/udmila D. Samusenko®, Andrey V. Mamaev?
*2Orel State Agrarian University, Orel, Russia
!ldsamusenko@mail.ru, ORCID 0000-0001-6243-3088
2Shatone@mail.ru, ORCID 0000-0003-4864-086x

Abstract. The functional state of the reproduction system of eweswhich determines their
prolificacyis closely related to homeostating processes, which can be estimated by the level of
bioelectric potential of superficially localized biologically active centers (LBP SLBAC). The
purpose of the work is to develop methods for early diagnosis of ewes’ prolificacy and
assessment of the meat productivity of young sheep according to the LBP of their SLBAC. The
object of the research was ewes of the Romanov breed. The bioelectric potential was measured
for three adjacent days a week before the intended insemination. Researches were carried out in
natural conditions in autumn during the period ofbreeding campaign. As a result of the
conducted researches and analysis of the data obtained a straightforward relationship was
established between the prolificacyof ewes, indicators of meat productivity of rams and LBP of
their SLBAC. The results of the control rearing of young sheep of the Romanov breed obtained
from ewes with different LBP SLBAC showed that the lambs born from ewes with low LBP
SLBAC differed in the greatest growth energy. However, ewes with a high level of bio electric
potential give significantly more offspring which allows increasing the level of mutton
production and the profitability of the industry. It was also found that with the values of LBP
SLBAC from 61.6 mcA and more, meat quality indicators are high. Based on the obtained data,
we developed methods for early diagnosis of sheep prolificacy by the level of bio electric
potential of the SLBAC of ewes before the start of the breeding campaign and the
qualityassessment of meat raw materials by the "loin eye area”.

Keywords: Superficially localized biologically active centers, bioelectric potential, ewes,
prolificacy, ram, growth energy, meat quality
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OIIEHKA POCTA U PA3BUTUA OBEL ITIOPOJAbI CY®PPOJIK
HA OTAIIE AJAIITAIUHN
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Pedepart. VccnenoBansl pocT U pa3BUTHE MIIEMEHHOTO MOJOHSIKA MOpobl cyhdonk B
MEPUOJI UX COJAEPIKAHMS C MAaTKaMH. Y CTAHOBJICHO, UTO B YCJIOBUSX MpeAnpusTus B PecryOnuke
benapych OCHOBHBIE TMOKa3aTelM pPOCTa M PA3BUTHUS STHAT MOPOAbl Ccyh(OJK BBICOKHE,
COOTBETCTBYIOIIME CTAHJAPTY JUIl MOJIOJHSKA MOPOJ MSCO-IUEPCTHOTO HampaBieHus. Tak,
CPEIHECYTOUHBIM MPUPOCT PEMOHTHOTO MOJIOJIHAKA O OTOMBKHM OT MaTOK cocTaBmi 247 T, mpu
3TOM CPETHECYTOUYHBIN MPUPOCT MACCHl OAPAHYMKOB /10 OTOMBKHU OBLI BBIIIE, YEM Y SIPOYEK, HA
7,4%. OTHOCUTENBbHAS CKOPOCTh pPOCTa y PEMOHTHOI'O MOJOJHsIKA cocTaBuia 158,7%. Ouenka
ATHSAT TIO0 TIpOMEpaM IoKa3alia, YTO Hanbojee MaCCUBHBIMU (POPMAaMU TEJOCIOKEHHUST 00J1aaam
O6apanuuku. [Ipu oTpéMe Mo 00XBaTy rpyAu OHH MpeBOCXOAUH spok Ha 1,01 cM, mo BeIcOTE B
xoinike — Ha 0,59 cM, o Kocoil nnmuHe TyhaoBuina — Ha 2,43 oM, mupuHe rpyau — Ha 0,19 cMm u
rnyoune rpyaun — Ha 1,75 cm. Taxke ycTaHOBIEHO, 4TO HamboJee BBICOKHE 3HAUYEHHUS BCEX
MHJIEKCOB TEJIOCIOXKEHHSI ObLIIM y SpOUYEK, KOTOPbIE NMPEBOCXOAUIN OapaHYMKOB MO TPYIHOMY
unaekcy Ha 5,01 m.m., uaaekcy coutoctd — Ha 4,02, UHAEKCY BBICOKOHOTOCTH — Ha 2,56 ILII
N3yuena WHTEHCHBHOCTh POCTa W PAa3BUTUSA ATHAT B 3aBUCUMOCTH OT YHMCIa 0COO€H mpu
STHEHUH. Y CTaHOBJICHO, YTO y O0apaHUYMKOB OJMHIIOB JKMBas Macca MpH POXKACHUU OOJblIe Ha
0,5 xr (P > 0,05) mo cpaBHeHut0 ¢ OapaHuMKaMu U3 ABOEH. Pa3HuIA 1O )XKMBOI Macce MEXIy
SpOYKaMH OJMHIIAMHM W JBOMHsAMHU coctaBuia 0,6 kr mpu noctoBepHoi pasuuie (P > 0,05).
OTtHocuTeNnbHAsE CKOPOCTh pocTa y OapaHuMKoB Obuta Ha ypoBHe 154,4-158,7%, a y spouek
157,4-160,7%. Ilpu oueHKe MPOMEPOB YCTAaHOBIEHO, YTO 0OOJiee BBHICOKMMHU IOKa3aTeNIsIMU
OCHOBHBIX ITPOMEPOB OTINYAIHUCH STHITA OJTUHIIBI.

Knrouesvie cnosa: oeyvi, cyggonk, pemonmuvlii MONOOHAK, OAPAHYUKU, SAPOUKU,
NPUPOCM IHCUBOU MACCHL, NPOMEPDL, UHOEKC b ENOCTONCEHUS

ASSESSMENT OF THE GROWTH AND DEVELOPMENT OF THE SUFFOLK SHEEP
BREED AT THE ADAPTATION STAGE
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Abstract. The growth and development of the young breeder of Suffolk breed during
their keeping with ewes has been studied. It has been established that in the conditions of animal
breeding enterprise in the Republic of Belarus, the main indicators of the growth and
development of Suffolk lambs are high corresponding to the standard for young stock of mutton-
wool breeds. Thus, the average daily gain of herd replacements before weaning from the ewes
was 247 g, while the average daily weight gain of ram lambs before weaning was higher than
that of young ewes by 7.4%. The relative growth rate of herd replacements was 158.7%.
Evaluation of lambs by measurements showed that showed that the ram lambs had the most
massive body types. When weaning by heart girth, they exceeded the young ewes 1.01 cm, in
height at the withers — by 0.59 cm, in oblique body length — by 2.43 cm, chest width — by 0.19
cm and chest depth — by 1.75 cm. It was also found that the highest values of all physique indices
were in young ewes which exceeded the ram lambs in terms of chest index by 5.01 p.p.,
blockiness index — by 4.02, high-legness index — by 2.56 p.p. The intensity of lamb growth and
development depending on the number of individuals during lambing has been studied. It was
established that in single ram lambs the live weight at birth is more by 0.5 kg (P > 0.05)
compared to ram lambs from twins. The difference in live weight between single young ewes
and twins was 0.6 kg with a reliable difference (P > 0.05). The relative growth rate in ram lambs
was at the level of 154.4-158.7%, and in young ewes 157.4-160.7%. When evaluating the
measurements, it was found that the single ram lambs were distinguished by higher indicators of
the main measurements.

Keywords: sheep, Suffolk, herd replacements, ram lambs, young ewes, body weight gain,
measurements, physique indices
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BbIBOP TUAMETPA NEP®OPUPOBAHHOM TPYBbl YCTPOUCTBA
PASMEIIEHUSA CEMSH B IIOYBE
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Pedepar. [lng co3maHMs ONTHUMAaNbHBIX YCIOBHH IPOpPAacCTaHHsS CEMSH M Pa3BUTHS
pacTeHuil He00X0AUMO 00eCeYUuTh UM ONTHMAIbHYIO IJIOHIaas nuTaHus. OHa HpeicTaBiser
KBazpaT co cropoHamu npubmmusutensHo 40 x 40 mm. [IpeanoxeH KOMOMHUPOBAHHBIN arperat
00pabOTKM MOYBBI M MOCEBa, 00ECIEUNBAIOLINI ONTUMAIbHOE pa3MElIeHNne CeMsH B Mo4Be. B
COCTAaB arperara BXOJWUT YCTPOMCTBO pa3MEIICHHs CEMsH B IOYBE. BaKHBIM 3JI€MEHTOM
YCTpOMCTBa pa3MelleHHsI ceMsH sBisgeTcs: nepdopupoBanHas Tpyda. B pesynbrate pacuéroB u
IIPOCTPAHCTBEHHOTO MOJIEJIMPOBAHUS BBISBICHBl 3aBHCHUMOCTH: KOJMYECTBA JIpa¥e MEXAY
NEPBBIM U BTOPHIM cOpachIBaTeleM OT Hapy>KHOro jauameTpa MnepPOopHpOBAHHON TpPYyOHI;



MaKCHMaJbHOTO KOJIMYECTBA OTBEPCTHI OT HApPYKHOTO TuameTpa mnephOpUpOBaHHON TPYOHI,
UCXOJIS U3 TeOMETpHH TIep(HOpUPOBAHHON TPYOBI M MCXOISI U3 BO3MOXKHOTO KOJIMYECTBA JIPaKe
MEXIy IEepBBIM M BTOPBIM cOpackiBaTelieM. Ha OCHOBaHWM MPOBENEHHBIX HCCICIOBAHUN
OIpeNesi€H ONTUMAIBHBIA HAPYXHBIH JHAMETp, KOJHYECTBO OTBEPCTHI B MOMEPEYHOM CEYCHUHU
nepGOpUPOBAHHON TPYOBI U YTOJl MEXKY OCSMHU ITHX OTBEPCTHIA.

Knwouesvie cnosa: KomOUHUpOBaHMBILL azpezam 0OpabOmMKU NOY6bl U NOCEsd,
ONMUMATIbHOE pasmeujerue CemMsiH 8 nouse, YCmpoucmeo pasmeujeHus cemMsit, copacvleament,
nepghopuposannas mpyoa, HapysHCcHul Ouamemp

SELECTION OF PERFORATED PIPE DIAMETER OF SEED PLACEMENT DEVICE
IN THE SOIL
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Inikolaev53@inbox.ru
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Abstract. To create optimal conditions for seed germination and plant development, it is
necessary to provide them with an optimal feeding area. It represents a square with sides of
approximately 40 x 40 mm. A combined unit for tillage and sowing is proposed which ensures
optimal placement of seeds in the soil. The unit includes a device for placing seeds in the soil.
An important element of the seed placement device is a perforated pipe. As a result of
calculations and spatial modeling, the following dependencies were revealed: the number of
dragees between the first and second ejector from the outside diameter of the perforated pipe,
maximum number of holes from the outside diameter of the perforated pipe, based on the
geometry of the perforated pipe and based on the possible number of dragges between the first
and second ejector. Based on the researches conducted the optimal outside diameter, the number
of holes in the cross section of the perforated pipe and the angle between the axes of these holes
were determined.

Keywords: combined tillage and sowing unit, optimal placement of seeds in the soil, seed
placement device, ejectors, perforated pipe, outside diameter
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Pedepar. Llens paboTel — pazpaboTaTh NporpamMmy yIpaBieHHs BApHALUIMHU OCBEIECHUS
B MPOMBINUIEHHBIX TEIUIMIAX (HamucaTh mporpaMMmHbIii koa Ha si3eike ST — Structured Text B
coorBercTBur ¢ OCT P MOK 61131-3-2016) B MasterSCADA 4D. M3BecTHO, 4TO B IpoIiecce
pocTa Pa3IuYHBIX KYJIbTYp MX MOTPEOHOCTH B OCBEIIEHHOCTH M OTTCHKAX IIBETa MEHSIOTCS.
[TporpaMmMa Mmo3BOJISIET YIPABISATH SIPKOCTHIO CBETOIMOJIOB, [UTUTEIBHOCTHIO CBEUCHUS, IIBETOM
CIEKTpa CBETWJIbHMKAa B 3aBUCHUMOCTH OT BHJIa BO3JCIBIBAEMBIX KYJIbTYP B YCIOBHAX
MPOMBIIIJICHHOW —Teruiel. [IporpamMmma paccuMTaHa Ha  yOpaBIEHUE CBETOAMOIHBIMU
ceetuiabHuKaMu RGB umm cBerogunomansiMu Jientamu RGB, mockosibky OHM MOTYT MEHSITh CBOM
1BeT cBeueHusi. CBETOMOIHBIC JICHTHI MOKHO pa3MeNiaTh BIUIOTHYIO K PACTEHUSIM, TEM CaMbBIM
KOMITCHCHPYSI MaJIyK MOIIHOCTh CBETOAMO0/10B. [loka3aHo, 4To B O6€I0M IIBET€ HaXOJHUTCS BECh
CIEKTP IIBETOB, HO MJIsA KYJIbTYp SPKOCTh OTACIBHBIX TOHOB, BXOMSIINX B OCNBIA IIBET,
HemoctatouHa. [IpeiokeHo HCMoiap30BaTh NPH JOCBEUMBAHUU OCHOBHBIE CBETHJIBHHKH C
OeNmbIM CBEUCHHEM, a /s YCHJICHUS TpeOyeMBIX OTTEHKOB CIEKTpa — PETyJIHpPyEeMbIe
ceeroanoubie JieHTbl RGB. [IporpamMma cocTouT U3 rpaduyecKux OKOH, B KOTOPBIX MOKHO
HACTPaWBaTh YKa3aHHBIC IapaMeTPhl OCBEIICHUS IOJ KaXAbId BHJI KYJIbTYp, PacTyIIUX
MOJYJIBHO (CekTopamu), obecriedrBasi T€M CaMbIM ONTHUMAalIbHBIE YCIOBHUS ISl UX pocTa U
pasButusa. Kpome TOro, B TmporpaMme eCTh BO3MOXKHOCTh BBOJa KO3((DHUIIMEHTOB,
XapaKTepU3yIOIIUX JUIMHY BOJHBI KaXXIOTO CHEKTpa IBeta. Jljig Haumydmiero pa3BUTHUS
KOHKPETHOTO BHJIa KYJIBTYPHl MOXKHO pPa3paboTaTh CXeMy CONPOBOXKICHHUS  POCTa
WHIMBHIYAJIBHO MOA00OpaHHBIMH OTTCHKAMHU I[BETOB.

Kniwouesvie cnoea: npomviuiiennvle menauyvi, 00C6eHUSAHUE, ABMOMAMUIUPOBAHHBLE
cucmemvl ynpasienust oceeujenuem, npoepamma Ha sizvike ST, MasterSCADA 4D, CodeSys

DEVELOPMENT OF A PROGRAM FOR AUTOMATED CONTROL OF LIGHTING
VARIATIONS IN INDUSTRIAL GREENHOUSES MASTERCADA 4D
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Abstract. The purpose of the work is to develop a program for managing lighting
variations in industrial greenhouses (write a program code in ST — Structured Text in accordance
with GOST R IEC 61131-3-2016) in MasterSCADA 4D. It is known that during the growth of
various crops, their needs for illumination and shades of color change. The program allows you
to control the brightness of LEDs, the duration of the glow, the color of the lamp spectrum
depending on the type of crops cultivated in the industrial greenhouse. The program is designed
to control RGB LED lamps or RGB LED strips, as they can change their glow color. LED strips
can be placed close to plants, thereby compensating for the low power of LEDs. It is shown that
in white there is the entire spectrum of colors, but for crops the brightness of individual tones
included in white is insufficient. It is proposed to use the main lighting fixtures with white glow
during illumination, and to enhance the required spectrum shades — adjustable RGB LED strips.
The program consists of graphic windows in which you can adjust the specified lighting
parameters for each type of crop growing modularly (in sectors), thereby providing optimal
conditions for their growth and development. In addition, the program has the ability to enter
coefficients characterizing the wavelength of each color spectrum. For the best development of a
particular crop a scheme can be developed to accompany growth with individually selected
shades of colors.



Keywords: industrial greenhouses, lighting, automated lighting control systems, ST
program, MasterSCADA 4D, CodeSys
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PACYET BBICOKOBOJIbTHOI'O HCTOUYHUKA ITATAHUA 1A
IJIEKTPOTEXHOJIOI'MYECKHUX YCTAHOBOK

Enena BaagumupoBHa H_IemyHOBal, Baagumup BukropoBuy LImurens’,
Aptem CepreeBu4 YraoBekwmii®
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Pedepar. B nannoli crathe Obuta pazpaboTaHa CTPYKTypHas CXeMa BBICOKOBOJIBTHOTO
HUCTOYHUKA IHTAaHUSA CO BCIOMOIATEIbHBIMU 3JIEMEHTAMH, BBIIIOJHEH PACYET YMHOXKHUTEIS
HaNPsOHKCHUS Ha BBICOKOBOJBTHBIX nuonax. Koaduiuent mone3noro neiCTBUS BBIIPIMUTEIS
coctaBunl 83,4%. B cxeme yMHOXEHHs HamlpsOKeHHs BbIOpaH ra3oCBETHBIH TpaHChOpMATOp
mapku TI-1020-K-Y2. Coenunenne tpancdopmaTopa BBIIOJIHEHO MO IABYXTAKTHOW CXEME CO
CpPEIHEN TOYKOW PEryJupOBaHUs, PErYJIMPYIOIIMM IEMEHT COCTOUT M3 JIBYX TPAH3UCTOPOB —
VTI1 u VT2. JlanHas cxema MO3BOJSET YBEIUYHUTH BBIXOJHYI0 MOIIHOCTH MO CPAaBHEHUIO CO
CXEMaMHU, TJI€ UCIOJIb30BaH OUH TPAH3UCTOP B KAYECTBE PETYJIUPYIOLLETO.

Knrouesvie cnosa: xosghguyuenm nonesnozo oeticmeus, GblNpAMumenv, 2a30C8EMHbIL
mpancgopmamop, mpansucmopwvl, YMHONCUMENLb HANPAHCEHUS

CALCULATION OF HIGH-VOLTAGE POWER SUPPLY FOR ELECTRICAL
INSTALLATIONS

Elena V. Sheshunova®, Vladimir V. Shmigel?, Artem S. Uglovskiy®
1. 23varoslavl State Agricultural Academy, Yaroslavl, Russia
1e.sheshunova@yarcx.ru, ORCID 0000-0002-7805-5656
2v.shmigel@yarcx.ru, ORCID 0000-0001-7265-831X
%a.uglovskii@yarcx.ru, ORCID0000-0002-5678-4786

Abstract. In this article, a structural diagram of a high-voltage power supply with
auxiliary elements was developed, a voltage multiplier on high-voltage diodes was calculated.
The conversion efficiency was 83.4%. In the voltage multiplication circuit a gas-discharge
transformer of grade TG-1020-K-U2 was selected. Transformer connection is made according to
push-pull circuit with a control midpoint, regulating element consists of two transistors — VT1
and VT2. This circuit allows to increase output power compared to circuits where one transistor
is used as regulating one.

Keywords: conversion efficiency, rectifier, gas-discharge transformer, transistors,
voltage multiplier
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CTATUCTHYECKUI AHAJIU3 BEJAHOCTH U JU®OPEPEHIUALIAN
HACEJIEHUSI 1 METO/JbI UX OLEHKH (HA IPUMEPE SIPOCJIABCKOIA
OBJIACTH)

Bepa BuranbseBna /KouyaeBa
SIpociaBckasi rocy1lapCTBEHHAs CEILCKOXO035IMCTBEHHA akajieMusi, SApociasib, Poccus
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Pedgepar. 3HauuTenbHOE HEPABEHCTBO B J0XOAaX, IHPHUBOJALIEE K KOHLEHTpPALUU
OorarcTBa M OEJHOCTH, CTAHOBUTCSI XapaKTepHOW uepTod poccuiickoro obmectBa. B crarbe
IIPOBEAEH CTAaTUCTUUYECKUH aHalIM3 IOKa3aTesiel, XapaKTepU3YIOIIMX YpOBEHb OEIHOCTH U
muddepeHnmanum HaceiaeHus B SpocnaBckoit obnactu. [ uccnenoBanus BbIOpaHbl OCHOBHBIE
II0KAa3aTeNH, IPUHATHIE Ha TOCYAapCTBEHHOM YpPOBHE AJIsl pacuéTa MHJIMKATOPOB YPOBHS JKU3HH,
— CpeAHenylleBble J0XOAbl HacelneHus, kodpdunuentsl ¢GouaoB u J[Dxunu. IIpoeneno
MOJICJINPOBAHUE pacHpe/iesieHuss HacelleHus SpociiaBckoil 00JacTu 10 CpeaHENyIIEBbIM
J0X0JlaM, a TaK)Ke CTaTHCTUYecKas OlLeHKa Ha 0a3e 3TOro pacupeieseHHs OCHOBHBIX
XapakTepUCTHK  YPOBHS OemHOCTH ¥ Ju(QepeHIranuyd  HacelleHUs IO  JOXOJaM.
Cratuctuueckuii aHanu3 mokasan, yTo B 2020 romy HaOmroAaeTcss COKpalleHHe MpOoleHTa
HACEJICHHUs C JO0XOAaMHU HIDKE MPOKUTOYHOTO MHHHMYMA, a TaK)Ke CHIDKEHHE KOd((UIIMEHTOB
muddepeHranuy HaceaeHus. IT0 CBUAETENbCTBYET O TOM, YTO HAMETWJIACh TEHJCHILIUs pocTa
YPOBHSI )KU3HU HaceseHus B SIpocnaBckoii o0macTu.

Knrwoueevie cnosa: oughghepenyuayusi 00x0006 HaceneHus, NPOHCUMOYHBI MUHUMYM,
YPOoBeHb BeOHOCMU, IKOHOMUYECKOE HEPABEHCNBO HACENeHUsl, OeHeJICHble 00X00bl

STATISTICAL ANALYSIS OF POVERTY AND POPULATION DIFFERENTIATION
AND METHODS OF THEIR ASSESSMENT (USING THE EXAMPLE OF THE
YAROSLAVL REGION)

Vera V. Zholudeva
Yaroslavl State Agricultural Academy, Yaroslavl, Russia
zholudeva@yaragrovuz.ru, ORCID 0000-0001-9194-6659

Abstract. Significant income inequality leading to a concentration of wealth and poverty
is becoming a characteristic feature of Russian society. The article contains a statistical analysis
of indicators characterizing the level of poverty and population differentiation in the Yaroslavl
region. For the research the main indicators adopted at the state level for calculating indicators of
living standards were selected — average per capita incomes of the population, ratios of funds and
Gini coefficient. A simulation of the population distribution of the Yaroslavl region by average
per capita income was carried out, as well as a statistical assessment based on this distribution of
the main characteristics of the poverty level and the differentiation of the population by income.
Statistical analysis showed that in 2020 there was a decrease in the percentage of the population
with incomes below the subsistence minimum, as well as a decrease in population differentiation
rates. This indicates that there has been a tendency to increase the living standard of the
population in the Yaroslavl region.

Keywords: differentiation of population income, subsistence minimum, poverty level,
economic inequality of population, money income
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AHAJIA3 BUOXUMUYECKHX ul'[OKA3ATEJIEI7I KPOBHM UMITOPTHBIX
NEPBOTEJIOK I'OJILITUHCKOM NOPOJIbI T'OJJIAHACKOM CEJIEKIIUU
B 000 «<KPACHBIN MASIK»

Anekcanap Cepreesud Epmummn
SpocnaBckuil rOCy1apCTBEHHBINM TEXHUYECKUN YHUBEPCUTET, SIpocnaBib, Poccus
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Pedepar. IlpuBogsTcs pe3ynabTaThl OIEHKM aJaNTAIllOHON CIOCOOHOCTH KOPOB-
MEePBOTEIOK TONITHHCKOMW MOPOIbI TOJUTAHICKOM CENIEKIINYA Ha OCHOBE aHAN3a OMOXUMHUYECKHIX
MoKa3areiae KpOBU JKMBOTHBIX B YCIOBHUSIX KpPYIHOI'O MOJIOYHOTO KOMILIEKca SpociaBcKoit
obnactu. OTMEYEHbI HEKOTOPbIE OTKJIOHEHHS OWOXMMHUYECKUX T[OKa3aTelneil OT HOPMBI.
[ToBbIIEHHOE CO/IEpKAaHUE MOUYEBHHBI B CHIBOPOTKE KpoBU (Ha 30,6% BbIlIIe HOPMBI) CBSI3aHO C
oOpa3oBaHHeM aMMHUaka B pyOIlle, KOTOpBI, BCAChIBasCh B KPOBb M TMOCTyMas B IIE€UYECHb,
3aMeIsieT 00pa30BaHKE IIIFOKO3bI U3 MPOIMMOHATA, YTO YXYALIAET OKUCICHUE JIMITUI0B U MOKET
IIPUBECTH K CYOKIMHMYECKUM KETO3aM U XKUPOBOMY HEpepoKAeHHIO NedeHu. KoHleHTpanus
MarHusi B KPOBH NPEBBIIIATIA BEPXHIOI TPaHUIly pedepeHCHBIX 3HaUeHH Ha 62,5%. 310 MOXeT
CBUCTEIHCTBOBATH O JKEITYJOYHO-KHUILIEYHBIX PACCTPOMCTBAX M 3a00JIeBaHUAX CEepAlla U MOYEK.
VYcTaHOBIEHO CHM)KEHUE YPOBHS TIIIOKO3bI B KpoBH (Ha 57,2%), KOTOpOE 4acTo HaOIIOJaeTCs B
Hayajie JIaKTallud BBICOKONPOJAYKTUBHBIX KOpoB. IIpu 3TOM Hapymiaercs CUHTETHYECKas U
AHTUTOKCHUYECKasl 3alluTHas (YHKIUS IEYEHH, CHUXKAETCA CIOCOOHOCTh OOpa30BBIBATH H
nenonupoBath BUTamMuH A. HabmionmaBiimecss y MOJKOHTPOJBHBIX >KMBOTHBIX TEHICHIIMH K
MIPEBBIIICHUIO TpaHUIl pedepeHCHBIX 3HaueHu# (hepmenToB nepeamuuupoBanus (AnT u AcT) u
ypOBHS 00111ero 0enka B CHIBOPOTKE KPOBU O0YCIOBIIECHBI aIallTAlMOHHON peakIueil opranuma
KHUBOTHBIX K CpeloBbIM (akTopaMm xozsaicTBa. IIpu oOecmeueHnn TpeOOBaHUI K YpOBHIO
KOPMJIEHUSI,  COJEp’KaHus,  IPOU3BOJACTBEHHOI'O  HUCIOJB30BaHHUSI U  BETEPUHAPHO-
300TEXHUYECKOr0 OOCIY)KHBAaHHUS OMOXMMHUYECKHE IOKa3aTed KpPOBU HCCIEIYyEMBIX KOpOB
IPUAYT B COOTBETCTBHE C HOPM@JIbHBIMU 3HAu€HUsAMHU. Pe3ynpTaTsl INPOBENEHHBIX
UCCIIEIOBAaHUM  CBUJAETENBbCTBYIOT 00  YJOBJIETBOPUTENbHOM  aJanTallid  HMMIIOPTHBIX
TOJIIITUHCKUX HOBOTEJBHBIX KOPOB I'OJUIAHJICKON CEJIEKLHU K CPEIOBBIM YCIOBUSM MOJIOUHOTO
KOMILIEKCA.

Knwuesvie cnoea: comumumnckas nopoodq, 2011AHOCKASA celeKyus, Ouoxumudeckue
noKasamenu Kposu, MOI0YHAS NPOOYKMUSHOCb, A0ANMAYUOHHAS CNOCOOHOCMb, NEPEOMENKU

ANALYSIS OF BIOCHEMICAL BLOOD VALUES OF IMPORTED HOLSTEIN FIRST-
CALF COWS OF DUTCH SELECTION AT OOO "KRASNIY MAYAK"

Aleksandr S. Ermishin
Yaroslavl State Technical University, Yaroslavl, Russia
ermishinas@ystu.ru, ORCID 0000-0001-9478-1394

Abstract. The results of the adaptive capacity evaluation of first-calf cows of Holstein
breed of Dutch selection based on the analysis of biochemical blood values of animals in the
conditions of a large dairy complex of the Yaroslavl region are presented. Some deviations of
biochemical parameters from the norm were noted. The increased serum urea content (30.6%
above normal) is associated with the formation of ammonia in the rumen, which being absorbed
into the blood and entering the liver, slows down the formation of glucose from propionate,
which worsens lipid oxidation and can lead to subclinical ketoses and fatty degeneration of the



liver. The concentration of magnesium in the blood exceeded the upper limit of the reference
values by 62.5%. This may indicate gastrointestinal disorders and heart and kidney diseases. A
decrease in the level of glucose in the blood (by 57.2%) was found, which is often observed at
the beginning of lactation of highly productive cows. At the same time, the synthetic and
antitoxic protective function of the liver is disturbed, the ability to form and store vitamin A
decreases. The tendencies observed in controlled animals to exceed the boundaries of the
reference values of transamination enzymes (ALT and AST) and the level of total protein in the
blood serum are due to the adaptive reaction of the animal organism to environmental factors of
the farm. When meeting the requirements for the level of feeding, management, industrial use
and veterinary and zootechnical services, the biochemical blood values of the studied cows will
come into line with normal values. The results of the studies carried out testify to the satisfactory
adaptation of imported Holstein newly calved cows of the Dutch selection to the environmental
conditions of the dairy complex.

Keywords: Holstein breed, Dutch selection, biochemical blood values, milk producing
ability, adaptive capacity, first-calf cows

Hayunas craTes
YK 621.3.01:631.171
doi:10.35694/YARCX.2022.57.1.015

BJIMSTHUE HA PABOTOCIIOCOBHOCTb ABTOMATHU3UPOBAHHBIX CUCTEM
OUBNYECKHUX ABJIEHUU, TPOUCXOJAIIIUX B HEIIAX
CHUHYCOUJAJIBHOI'O TOKA

OJtecs1 AjlekcaHIPOBHA HyCTOBaﬂl, EBrenuii AHaTO/IbeBUY HyCTOBOﬁZ,
Tarbsina AdexceeBHa Mioxuna’®
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1,23

Pegepar. IlpuBogurcs o0030p BIUSHUS KauecTBa JJIEKTPUYECKOM HHEpPruum u
HECUMMETPUYHBIX  PEXHMOB  pabOThl HAa  CHUCTEMbl  ABTOMATHYECKOTO  YIpaBJICHUS
TE€XHOJIOTMYECKUMH JMHUSIMH B CEIBCKOM XO3SMCTBE, C y4ETOM IMPHUOPUTETHBIX HAIPABICHUN
pPa3BUTHUSL POCCUMCKON TMPOMBIIUIEHHOCTH M CEJIBCKOTO XO3SICTBA, a Takke C Y4ETOM
NEPCHEeKTUBBl IU(PPOBU3AIMKA HKOHOMMKHM CTpaHbl. PaccMOTpeH Bompoc BIMSHHMSA KadecTBa
JIEKTPOIHEPTMH HAa TEPMHUUYECKOE COCTOSHHE DJIEKTPOHHBIX  KOMIIOHEHTOB, paboTy
ACMHXPOHHBIX JBMratesnel u apyroro oOopynoBanus. [lokasaHa BO3MOKHOCTb HpPOBEIEHUS
JUArHOCTHKH 3JIEKTPUYECKOr0o 000pyAOBaHMs MpU nmomoun npeodpaszoBanus Ilapka. 3a Bpems
HCCIIeIOBAaHMsI cpe/lHee 3HaueHHe nepekoca (a3 Mo HampspKeHUIo cocTaBmiio 3%, MO TOKY —
26,7%, niis OCBETUTENHHOTO 000PYIOBaHMSI 110 HaMpspKeHuIo — 10 14%. PaccMoTpeHo BiausiHue
nepekoca ¢a3 Ha paboTy HU(PPOBBIX CHUCTEM YIPABJICHHUS BBICOKOTO W HHU3KOTO YPOBHS
aBTOMAaTUKM M HA KOMIIOHEHTBI JJIEKTPOHHBIX cxeM. [loka3aHO BiMSHHE IEpeKoca TOKOB H
HaNpsDKEHUH Ha JIerpajlaliiio 3JIEKTPOHHBIX KOMIIOHEHTOB, B TOM uucie SMD KOMIOHEHTOB H
MUKpPOKOHTpoJUIepoB. [loka3aHa BO3MOXXHOCTb TEPMHUYECKOTO TMMpoOOsi Ha  MpUMeEpe
TBEPAOTENBHOIO pejie yNpaBieHHs, KOTOPOE ObUIO HMCIOJIB30BAHO COBMECTHO C aCHHXPOHHBIM
nsurareneM. lIpemnokeHsl MeTOAbI YCTpAaHEHHMS HEraTMBHOIO BIIMSHHS HHM3KOTO KauecTBa
ANEKTPUYECKON IHEPIHH U HECUMMETPUU TOKOB U HampspkeHuil. s ycrpaneHus nepexoca ¢a3
BBICOKOTEXHOJIOTUYHOE 00OpYJOBaHME PEKOMEHJyeTCcs MOJKIIoYaTh C HCIOJb30BaHUEM
MPOMBIIIICHHBIX CTa0MIN3aTOPOB HANpPSDKEHUs, a TakKe BECTH paboTy MO MOJEpHU3ALUHU
anekTpuueckux cereit 0,4 kB.



Kniouesvie  cnoea: — mecummempus, — Kauecmeo  91eKMPOIHEPIUl, @nuxkep,
aA8MoOMAmMuU3UpoOBanHvle Cucmemsvl YRpasieHus, OOUlbHOe 000pYy008aHue, BeHMUNAYU,
8EKMOPHAsL OUASPaAMMA

INFLUENCE ON THE PERFORMANCE OF AUTOMATED SYSTEMS OF PHYSICAL
PHENOMENA OCCURRING IN SINUSOIDAL CURRENT CIRCUITS

Olesya A. Pustovaya’, Evgeniy A. Pustovoy?, Tatyana A. llyukhina®
1.2 3Far Eastern State Agrarian University, Blagoveshchensk, Russia
pus14@yandex.ru, ORCID 0000-0002-4021-5474
“pus13@yandex.ru, ORCID 0000-0002-4021-5474
3i|yhina71@ramb|er.ru, ORCID 0000-0002-2113-7220

Abstract. An overview of the influence of the quality of electric energy and asymmetric
operating modes on automatic control systems of technological lines in agriculture is given,
taking into account the priority areas of the development of Russian industry and agriculture, as
well as taking into account the prospect of digitalization of the country's economy. The issue of
influence of electric power quality on thermal state of electronic components, operation of
asynchronous motors and other equipment is considered. The possibility of electrical equipment
diagnostics by means of Park’s transformation is shown. During the research the average value of
phase imbalance in voltage was 3%, in current — 26.7%, for lighting equipment in voltage — up to
14%. Influence of phase imbalance on operation of digital control systems of high and low level
of automation and on components of electronic circuits is considered. The influence of current
and voltage distortion on the degradation of electronic components, including SMD components
and microcontrollers, is shown. The possibility of thermal breakdown is shown on the example
of a solid-state control relay, which was used together with an asynchronous motor. Methods of
elimination of negative influence of low quality of electric energy and asymmetry of currents
and voltages are proposed. To eliminate phase imbalance high-tech equipment is recommended
to be connected using industrial voltage stabilizers, as well as to modernize 0.4 kV electrical
networks.

Keywords: unsymmetry, power quality, flicker, automated control systems, milking
equipment, ventilation, vector diagram
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PE3YJbTATHI HCIIBITAHAM ONIBITHOI'O OBPA3IA IIJIACTUHYATOI'O
TEINIOOBMEHHHUKA YTHJIMN3ATOPA U BOSMOXXHBIE TEXHOJIOI'MHX ET'O
N3I'OTOBJIEHUA
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Pegepar. CraThsi mocBsilieHa YTWIM3AIMKM TeIia OTpabOTaBIIMX Ta30B IpuU pabore
neydei, KOTJIOB, CYIIWJIOK C MOMOIIBIO IUIACTMHYATOro TeroyTtuinzaropa. C momonipio 3D-



MOZCIIMPOBAHUs MIPOBEACHO IIPOCKTUPOBAHKUE TEIJIOYTUIM3AaTOPA CO CMEHHBIMU MOIYJIAMHU HA
OCHOBE TOHKHUX IUIACTHH, ONPEIEICHbI FEOMETPUUECKHUE XapaKTEPUCTUKU TEINIOOOMEHHUKA, €ro
dbopmMa M TONIMHA JIMCTOB, CXEMa JBIKCHHS TEIJIOHOCUTENIEH, TeMIIepaTypbl U CKOPOCTH
BXOJIIMX M BBIXOJALIMX TEIUIOHOCUTENeH, KOA(pOUIMEHThl TEIIOOTAAYM Ul Pa3IMYHBIX
ckopocteil Bo3ayxa. IlomydeHHble naHHBIE BEpU(PHUIMPOBAHBI B XOJI€ HATYpPHBIX HCIBITAHUN
M3rOTOBJIEHHOTO YCTPOICTBA Ha COOpaHHOM MJsl 3TOrO CTeHJe. TeroyTHIM3aTop IoKas3all
XOpOIIMe pe3yibTaThl, €ro MOXXHO PEKOMEHJIOBaTh JMJIsi HCIOJb30BaHUS B paboTe Ha
COOTBETCTBYIOLINX OOBEKTAX.

Knrwuesoie ciuoea: menjoymuiauzamop, NAACMUHYAMbILL mel’lJl006M€HHuK,
menJjloHocumeiu, CMEHHble Mody/zu

TEST RESULTS OF THE SAMPLE PLATE HEAT EXCHANGER OF THE UTILIZER
AND POSSIBLE TECHNOLOGIES OF ITS MANUFACTURE

Tatyana N. Nesiolovskaya', Roman D. Adakin?, Evgeniy V. Utkin®
YYaroslavl State Technical University, Yaroslavl, Russia
23vyaroslavl State Agricultural Academy, Yaroslavl, Russia
!nesiolovskayatn@ysty.ru
2adakin@mail.ru, ORCID 0000-0003-3330-9787
3utkin.e.v.97@mail.ru

Abstract. The article is devoted to heat recovery of exhaust gases during operation of
furnaces, boilers, dryers with the help of a plate heat exchanger. With the help of 3D-modeling
design of heat recovery unit with replaceable modules on the basis of thin plates was carried out,
geometric characteristics of heat exchanger, its shape and thickness of sheets, scheme of heat
carriers movement, temperature and speed of incoming and outgoing heat carriers, heat transfer
coefficients for different air velocities were determined. The obtained data were verified during
full-scale tests of the manufactured device on the assembled stand for this purpose. The heat
exchanger has shown good results, it can be recommended for use in work at relevant facilities.

Keywords: heat exchanger, plate exchanger, heat carriers, replaceable modules



ABEPEHHYIO

COOCTBEHHOM MOJIHCHIO.

2. Ecnu crarbs COOTBETCTBYET TEMaTHWKE XypHaia W TpeOOBaHHSIM K O(OPMIICHHIO, OHA
HaIpaBJIseTCs Ha PELEH3WPOBAHUE CHEIHAJIMCTY C IEJIbI0 SKCIEPTHON OLEeHKU. Bcece perieH3eHTh
SIBIISIOTCS. TPU3HAHHBIMU CIIEUATHCTAMU 0 TEMAaTHUKE PELEH3UPYEMbIX MaTepuaioB U UMEIOT B
TEUEHHE TOCIEAHNX 3 JIeT MyOIHKAI|H 110 TeMaTHKE PElEeH3UPYEMOU CTaThH.

3. Cpoku peueH3UpOoBaHUS B KaXKIOM OTAEIHLHOM CIIydae OINPEAENSIOTCS C y4EeTOM CO3JaHus
YCJIOBHH JJI1 MAKCHUMAJIbHO ONIEpaTHBHOM MyOIUKaIMK CTaTel.

4. B peneH3un 0CBENIa0TCs CIEAYIONUE BOIPOCH:

*  COOTBETCTBHUE COJEpP)KAHUS CTAThbU 3asBJICHHOW B HA3BAHUU TEME;

*  aKTyaJIbHOCTbh M COOTBETCTBHUE COBPEMEHHBIM JTOCTHKEHUSM HAyKU;

* JIOCTYITHOCTh YHTATEJSIM C TOYKH 3pPEHHUs SI3bIKAa, CTHJIS, PACIOJIOKEHHUS Marepuara,
HAIISITHOCTH TAOJUII, TMarpaMM, pUCYHKOB U (hopmyt;

*  1eJIeco00pa3HOCTh MyONMKALIUK CTaThU C YUYETOM paHee BBIIIEANINX B CBET MyOIHUKAIIHIA;

* B YéM KOHKPETHO 3aKJIFOYAIOTCS TMOJIOKUTEIBHBIC CTOPOHBI, a TAK)KE HEJOCTATKH CTaThH,
KaKHe UCTIPABIICHUS U JOTIOJTHEHUS TOJDKHBI OBITh BHECEHBI aBTOPOM.

PerieH3eHT pekoMEHAyeT, PEKOMEHIYET C yU4ETOM HCIIPABICHUS OTMEUEHHBIX HEAOCTATKOB HIIU
HE PEKOMEH/IYeT CTaThIO K IMyOIUKAIUH.

5. Peuen3uu 3aBeps0TCA B MOPSJIKE, YCTAHOBIEHHOM B YUPEXKJICHUH, I1Ie pa00TaeT PELEH3EHT.

6. PeneHsupoBaHue MPOBOIUTCS KOHPUACHIIMATBHO. Penakiius u3iaHus HAIMpaBlIsSeT aBTOpaM
MNpEACTABICHHBIX MAaTcpraJIOB KOIIMHU peI_IeH3l/Iﬁ 1501051 MOTI/IBI/IpOBaHHEJﬁ OTKa3, a TaKXeE 06$I3yeTC$I
HaMpaBJIATh KOMHUU pelieH3uil B MuHucTepcTBO 00pazoBanus u Hayku Poccuiickoit denepaiuu npu
MOCTYIUICHUU B PEAKIIUIO U3/IaHUSI COOTBETCTBYIOIIETO 3aMpoca.

7. Hanngue noaoXuTeIbHON/ OTPHUIIATEIFHON PEIICH3UH HE SIBIIICTCS JIOCTATOYHBIM OCHOBAaHHUEM
JUIsl yOnuKanuu / oTKa3za B MyOiuKanuu craThbi. OKOHYATEIbHOE PEIIEHUE O ILeJIeCO00pa3HOCTH
nyONUKAaMd TPUHUMAETCS PEIKOUIETHEeH JKypHana W (UKCHUPYETCS B MPOTOKOJIE 3aceqaHus
peaxoseruu. [Topsnok u ouepEAHOCTD MyOIUKAIIMK CTaThU ONPEAEISAIOTCS B 3aBUCUMOCTH OT 00bEMa
MyOJIMKyEMBIX MaTEpPHANIOB U MEPEUHs PyOpPUK B Ka)KIOM KOHKPETHOM HOMEpE JKypHaa.

8. Tlocne mpwHATHS PEIKOJUIETHEH pEIIeHUs O JOMYCKEe CTarbd K MYONWKAlMU pPeTaKIus
uHDopMHUpYyET 00 ATOM aBTOpa M YKa3bIBACT CPOKU IMyOJUKAIMH. TEKCT PEIEH3WU IO 3arpocy
HaMpaBJISETCS aBTOPY MO dIEKTPOHHOM MouTe.

9. OpuruHaiisl pereH3ui XpaHsaTcs B peJakKluy B TEUCHHUE IIATH JIET.

10. He nomyckaroTcst K myOJUKaIIAH:

*  cTaThH, He 0OPMIICHHBIE JOHKHBIM 00pa30M, aBTOPBI KOTOPBIX OTKA3bIBAOTCS OT TEXHUYECKOM
JIOpaOOTKH CTaTEl;

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









