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PEKOMEHJAIIMK 11O OIIUCAHUIO BETEPUHAPHBLIX K/IMHUYECKHUX
CJIYYAEB

AKUYYPHUH Cepreii BaagumupoBu4, KaHI. BET. HayK, JOICHT Kadenpsl BeTepHHApHOU
menuiuHbl, Sakchurin@rgau-msha.ru

JIOJIBI'EP T'eopruii IlerpoBu4, A-p BeT. HayK, 3aB. KadeApol BETEPUHAPHON MEIUITUHBI,
dulger@rgau-msha.ru

AKYYPUHA Hpuna BaaguMupoBHaA, KaHJI. BET. HaAyK, JIOIEHT Kadenpsl BeTepUHAPHOU
menuiuHbl, Sakchurin@rgau-msha.ru

BbIYKOB BuaaaucaaB CepreeBud, KaHJI. BeT. HayK, IpernoaBareiab kKageapbl BeTeprUHAPHON
menuiuHbl, buchkov@rgau-msha.ru

JIATBIHUHA Esrenuss CepreeBHa, mpernojaBareib Kadeapbl BETEpHUHAPHONH MEIUITUHBI,
evgenialatynina@rgau-msha.ru

Poccuiickuii rocynapctBenHbid arpapHbiil yausepcuteT — MCXA umenu K. A. TumupszeBa
IIpodaema u wesab. [Ipobiemoil B cucteme BBICHIETO BETEPUHAPHOIO OOpa30BaHMsI SIBJIAETCS
nedUuIUT BETEPUHAPHBIX KIMHUYECKHX KEeWCOB HAa PYCCKOM SI3bIKE, HAXOMAUIUXCS B CBOOOAHOM
JIOCTYTIC, YTO OKA3bIBAET HEraTUBHOE BIMSHUE Ha MPOIECC HEMPEPHIBHOTO MOBBIIICHHS KauyecTBa
MOJATOTOBKUA CTYJIEHTOB BETEPUHAPHBIX CHEIHMATbHOCTEH W TOBBIIICHHUS KBaTU(UKALUU
NPaKTUKYIOIIUX Bpauyeil. bubmuomerpuyeckuid aHanu3 MyONMKaNWd, MTPOBEACHHBIA 110
matepuanam 6ubnuoreku eLIBRARY, mo3Bonun ycTaHOBUTH, YTO J0JIs1 pabOT, MOCBSIIEHHBIX
WCIIOJIb30BAHUIO KEWCOB B BETEPUMHAPUU, B OOIIEM KOJUYECTBE MYOJIMKAIMA HAa TEMY KEHCOB
cocraBisier Bcero 0,04 9%. llenbro HacTOSIIEr0 HCCIENOBAaHUS SBISETCA CO3JaHUE
PEKOMEHIalui 10 pa3paboTKe BETEPUHAPHBIX KIMHUYECKUX KEHCOB.

Mertongosnorusa. Ha ocHoBaHMM pe3ynbTaTOB aHajdM3a OTEYECTBEHHOW U 3apyOesKHOM
JUTEPATyphl, B TMEPBYI O4YEpe/Ib, BETCPUHAPHOTO M MEAWIIMHCKOTO NPOQUICH, JINIHOU
MPAKTUKKA aBTOPOB HMH pa3pabdOTaHbl W TPEACTABICHB PEKOMEHIAIMU IO COCTABJICHUIO
BETEPUHAPHBIX KIIMHUYECKUX KEHCOB.

PesyabTarel. B  pe3ynbrare NpOBEAEHHBIX HMCCIEAOBAHMI  MpEUIOKEHA  CTPYKTypa
BETEPUHAPHOTO KIMHUYECKOTO Keiica, KOTOphld BKiItouaeT B cels 12 pas3nenoB (3arojioBoK,
KOHTaKTHas WH(OpMalKs, KIIOYEBhIE CIOBa, aHHOTAIMs, BBEJCHHE, KEC, 00CYKIeHHe Kelca,
0JIarOTapHOCTH, CCBHUIKH, NPWIOKEHHE, pa3pelieHus, KOH(PIUKT HHTEPECOB) M COJEPKUT
PEKOMEHJAIMi T0 HAMHCAHUIO KaXJIOro W3 pasfenoB. Pa3paboTaHHble peKOMEHAAINU
MpeiaraloT MPaKTUKYIOIIMM BETEPUHAPHBIM BpadyaM, HMCCIEIOBATEIsIM, MPENoJaBaTesiM |
CTyJEHTaM TOTOBYK CTPYKTYpy JJs HamucaHus W  NyONMKaluu  KelcoB, UTO
OyneTcrnoco0CTBOBaTh YBETUUEHUIO YUCIIA MyOIMKYEMbIX CIy4aeB U3 MPaKTHKU.

3akioueHue. bosblioe KOJIMYECTBO M JOCTYHMHOCTh KaYECTBEHHBIX M aKTyaJIbHBIX KEMCOB B
o0ylacTi BeTEepUHApHH, OE3yCIOBHO, OYIET CHOCOOCTBOBATH TOBBIMICHUIO KBaTU(DUKAIIUN
BETEPUHAPHBIX KaJIpOB, a, CIEI0BATEIbHO, U POCTY KAaueCTBa OKAa3aHUS BETEPUHAPHBIX YCIYT
HACEJICHUIO.

KuroueBbie cioBa: Kkeiic, Kelic-MeTOJ, CTpPYKTypa Kelica, BeTEepUHapHas MEJUIIMHA,
obpa3zoBaHmue.

RECOMMENDATIONS FOR THE DESCRIPTION OF VETERINARY CLINICAL
CASES

Akchurin Sergey V., Candidate of Veterinary Sciences, Associate Professor of the chair of
Veterinary medicine,

Dyulger Georgy P., Doctor of Veterinarian Sciences, Head the chair of Veterinary Medicine,
dulger@rgau-msha.ru

Akchurina Irina V., Candidate of Veterinarian Sciences, Associate Professor of the chair of
Veterinary Medicine
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Bychkov Vladislav S., Candidate of Veterinarian Sciences, Associate Professor of the chair of
Veterinary Medicine, Teacher of the chair of Veterinary Medicine

Latynina Evgeniya S., Teacher of the chair of Veterinary Medicine, evgenialatynina@rgau-
msha.ru

RGAU-MSHA named after K.A. Timiryazev

Problem and purpose. A problem in the system of higher veterinary education is the lack of
freely available veterinary clinical cases in Russian, which has a negative impact on the process
of continuous improvement of the quality of training veterinary students and advanced training
of practicing doctors. The bibliometric analysis of publications based on eLIBRARY made it
possible to establish that the share of works devoted to the use of cases in veterinary medicine in
the total number of publications on cases is only 0.04 %. The purpose of this study is to create
recommendations for the development of veterinary clinical cases.

Methodology. Based on the results of the analysis of domestic and foreign literature of primarily
veterinary and medical profiles, and personal practice of the authors, recommendations were
developed to prepare veterinary clinical cases.

Results. As a result of the research, the structure of the veterinary clinical case is proposed,
which includes 12 sections (title, contact information, key words, abstract, introduction, case,
case discussion, acknowledgments, links, appendix, permissions, conflict of interest) and
contains recommendations for writing each of the sections. The developed guidelines offer
practicing veterinarians, researchers, teachers and students a ready- made structure for writing
and publishing cases, which will contribute to an increase in the number of published cases from
practice.

Conclusion. At the same time, a large number and availability of high-quality and relevant cases
in the field of veterinary medicine will undoubtedly contribute to an increase in the qualifications
of veterinary personnel, and, consequently, the quality of veterinary services to the population.
Key words: case, case method, case structure, veterinary medicine, education.
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PACIIPOCTPAHEHUE " ®AKTOPbI PUCKA PA3BUTHUS ITOCJEPOJIOBOM
I'MITOKAJIBIHIUEMHUH Y KPYIIHOI'O POI'ATOI'O CKOTA

BBICTPOBA Hpuna lOpbeBHa, 1-p c.-X. Hayk, nmpodeccop, 3aB. Kapeapoil 300TEXHUH U
6uonoruu, ibystrova66@mail.ru

KHUCEJIEBA Enena BaagumupoBHa, kaHja. OuWoi. HayK, JOLEHT Kadeapsl BeTepHHAPHO-
CaHMTapHOM SKCIEPTU3bl, XUPYPIUH, AaKylIepcTBA M BHYTPEHHHX Ooyie3HEeH KHMBOTHBIX,
super.juliakiseleva2013@yandex.ru

I'EPLHEBA Kcenusi ApkaabeBHa, KaHJA. OHOJN. HayK, JAOLEHT Kadeapbl BeTEpUHApPHO-
CaHUTApHOM OSKCHEpPTU3bl, XUPYPTUH, aKYIIEpCTBAa W BHYTPEHHUX OO0Je3HEH >KMBOTHBIX,
okavet@ya.ru

JIO3OBAHY Muxaua HWBanoBuY, acnupaHT, BerepuHapHbli Bpau OOO «ABaHrapa»
Psizanckoro paitona Pszanckoit o6mactu, lozovanu95@mail.ru

Ps3aHCKMIT rOCYyTapCTBEHHBIN arpOTeXHOJIOrnyecknii yausepcuteT umenu I1.A. Kocteruesa
IIpodaema u menb. Llenpro MccneaoBaHu CTaO0 M3Y4YEHHE PACIPOCTPAHEHMsI MOCIEPOIOBOM
TUIOKAJIbIUEMUU U YCTaHOBJIEHHE (DaKTOPOB, CHOCOOCTBYIOIIMX €€ Pa3BUTHIO Yy KPYIHOIO
poraToro ckoTa.

Metoaosnorus. O0beKTaMu UCCIIEIOBAHUN ABIISIIMCH KOPOBBI MOJIIITHHO-PPU3CKOM mopoasl. B
XO0Jle HCCIIeOBaHUM Oblla TpoBeleHa JUCMAaHCEepPU3alMs IMOTOJOBbsS, MPOAHAIM3UPOBAHA
300T€XHUYECKass M BeTepuHapHasg AokymeHTamuss B nepuon 2017-2019 rr. ¢ nensro
YCTAaHOBJIEHUS PACIPOCTPAHEHMsI MOCIEPOJOBOM TIMIOKaJIbLUEMUH. JlMarHo3 «IocieponoBas
TUIOKAIbLIUEMUS» YCTAHABIUBAIM MO KIMHUYECKUM I@pU3HAKaM, a TaKkKe Ha OCHOBaHUU
pe3ysIbTaTOB OMOXMMHUYECKOT0 aHajn3a KpoBU KOpoB. VccienoBaHus CHIBOPOTKH KPOBU OBLIH
nposeneHbl B ycnoBusax I'BY PO «Ps3anckas obnBernaboparopusi», a Takke B HAYYHOM LEHTpe
nabopatopubix uccnenoBanuii ®I'bOY BO PI'ATY. [lns ycraHoBieHUs (akTOpPOB pHUCKa
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pPa3BUTHA HOCHGpOI[OBOfI THUIIOKAJIbIITMEMUU 6BIJI MMPOBCACH AaHAJIN3 COGJIIO,[[GHI/ISI TEXHOJIOTUU
OKCILTyaTaluu XUBOTHBIX, U3YYCHBI TUTUCHUYCCKUE MapaMCTPhl COACPKaHNA KOPOB, KOPpMOBaAa
0a3a >KUBOTHBIX.

Pesyabrarbl. YcrtanoBienHo, uyto B 2019 romy pacnpocTpaHeHHME — IOCIEPOJIOBOM
TUIIOKAJIBLIUEMUHN Y KPYIIHOTO pOraToro CKOTa B HOBOTEJIbHBIM mepuon cocraBuio 95,2 % or
BCETO II0T'OJIOBb HOBOTECJIBHBIX KOpPOB. Haubonee IMOABEPIKCHEBI HOCJ’ICpOI{OBOfI
TUTOKAIIBIIMEMUU KOPOBBI 3-i U 4-if JIaKTalluK B 3UMHHE TIEPUOJIBI TOJa C JIeKa0pst o GeBpalib.
BoisiBieno, uro B 2019 roay 45,6 % HOBOTENBHBIX JKMBOTHBIX HYXIAJIUCh B MEAMKAMEHTO3HOMU
KOPpPCKOUHN THUIIOKAJIBIIUCMUKU C IMMOMOLIBIO MAPCHTCPAJIBHOI'O BBCACHHA IPCIIAPATOB KaJlbLUA.
Brisiaeno, uto 75,5 % KOpoB OT Bcex NepeOOJIeBIIMX MOCIEPOJOBON THUIIOKaJIbIIIEMHEH B
nNocCJICAYIOIECM HMMCIIM BTOPHUYHBIC OCJIOKHCHUA: HOCHGpOI[OBOfI OHAOMCTPHUT, 3aJACPKaHUC
rnociaenaa, 0O0JIE3HH KOHEYHOCTEH C CHUMIITOMOM XpOMOTEI, CMCHICHUEC ChIYyra. OCHOBHBIMH
dakTopaM pUCKa pPa3BHTHUS TOCICPOJOBON THUIIOKAIBIIUEMHH Y HOBOTEIBHBIX KOPOB SIBUJIHCH
TCHECTHUYCCKasd IMPEAPaCIIOJIO0KCHHOCTD, HCC6aHaHCI/Ip0BaHHOCTB pallioHa II0 CBIPOMY XKHUDPY,
caxapy, a TaKiK€ MaKpO- U MUKPOI3JICMCHTHOMY COCTaBYy.

3akJjoueHmne. PaCHpOCTpaHeHI/Ie HOCJ'ICpOI[OBOfI TUIIOKAJIBIUEMHUH Y KPYIIHOI'O pOratoro CKoTa
B HOBOTEJbHBIM Mepuoj coctaBuio 95,2 % OT BCero moOrojioBbsS HOBOTEIbHBIX KOPOB.
OCHOBHBIMH (baKTOpaMI/I PpUCKa pa3BUTUA HOCJ’IGpO,Z[OBOfI TUIIOKAJIbBIHUCMHHN Y HOBOTCJIIbHBIX
KOpOB ABWJIHMCb T'CHCTUYCCKAsA HIPCAPACIOJIOKCHHOCTD, H€C6aﬂaHCI/IpOBaHHOCTB panyoHa 110
CBIPOMY KHUDPY, CaXapy, a TAKIKEC MAKpPO- U MUKPOIJICMCHTHOMY COCTAaBY.

KiroueBble cj10Ba: KPYIHBINA pOraThlii CKOT, MOCIEPOIOBasi THITOKAIBLIUEMHS, (PaKTOPHI PHCKa,
KOPMJICHUE, MOJIOYHOC )KUBOTHOBOZICTBO.

DISTRIBUTION AND RISK FACTORS FOR POSTPARTUM PREGNANCY
HYPOCALCEMIA IN CATTLE

Bystrova Irina U. doctor of agricultural Sciences, Professor, head of the Department of animal
science and biology, ibystrova66@mail.ru

Kiseleva Elena V., C.b.N., associate Professor, head of the Department of veterinary and
sanitary examination, surgery, obstetrics and internal diseases of
animals,super.juliakiseleva2013@yandex.ru

Gertseva Ksenia A., C.b.N., associate Professor, head of the Department of veterinary and
sanitary examination, surgery, obstetrics and internal diseases of animals, okavet@ya.ru
Lozovanu Mikhail 1., assistant, head of the Department of veterinary and sanitary examination,
surgery, obstetrics and internal diseases of animals, lozovanu95@mail.ru

Ryazan state agrotechnological university named after P. A. Kostychev

Problem and purpose. The aim of the research was to study the distribution and identify factors
that contribute to the development of postpartum hypocalcemia in cattle.

Methodology. Objects of research were the cows of Holstein-Friesian breed. In the course of the
research, a clinical examination of livestock was carried out, and zootechnical and veterinary
documentation was analyzed for the period of 2017-2019 in order to establish the spread of
postpartum hypocalcemia. The diagnosis of "postpartum hypocalcemia” was established based
on clinical signs, as well as on the results of biochemical blood analysis of cows. Studies of
blood serum were carried out at SBI RO "Ryazan oblvetlab”, as well as at the research center of
laboratory researches of RSATU. To determine the risk factors for the development of
postpartum hypocalcemia, an analysis of compliance with the technology of animal management
was carried out, the hygienic parameters of keeping cows and the animal feed base were studied.
Results. It was found that in 2019, the spread of postpartum hypocalcemia in cattle during the
fresh period was 95.2% of the total number of fresh cows. Cows of the 3rd and 4th lactation are
most susceptible to postpartum hypocalcemia during the winter period of the year from
December to February. It was revealed that in 2019, 45.6 % of fresh animals needed medical
correction of hypocalcemia using injections of calcium preparations. It was found that 75.5 % of
all cows that had postpartum hypocalcemia subsequently had secondary complications:
postpartum endometritis, retention of placenta, limb diseases with a symptom of lameness,
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displacement of the abomasum. The main risk factors for postpartum hypocalcemia in fresh
cows were genetic predisposition, unbalanced diet for raw fat, sugar, and macro - and
microelement composition.

Conclusion. The prevalence of postpartum hypocalcemia in cattle during the fresh period was
95.2 % of the total number fresh cows. The main risk factors for postpartum hypocalcemia in
fresh cows were genetic predisposition, unbalanced diet for raw fat, sugar, and macro - and
microelement composition.

Key words: cattle, postpartum hypocalcemia, risk factors, feeding, dairy farming.
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HAKOIIVIEHUE MUKPO2JIEMEHTOB PACTEHUSMU APOBOI'O PAIICA IIPHU
NUCHHOJb30BAHUU KYPUHOI'O IIOMETA U HEOJIMTA

JAYBPOBHUHA Ouabra AJiekceeBHa, 3aB. Hay4HO-MCCJIEI0BATEIbCKOM arpoXUMUYECKOU
naboparopueii, laboratorial01@mail.ru

3YBKOBA Tarssina BiaagumMupoBHa, KaHA. C.-X. HayK, JONEHT Kadeapsl TEXHOJIOTHU
XpaHEHUsI U TepepabOTKH CEIbCKOXO03sMCTBeHHON poayKiiu, ZubkovaTanua@yandex.ru
Eneuxnii rocygapcTBeHHbl yHuBepcuteT umenu M. A. bynuna

BUHOI'PAOB /Imutpuii BanepueBuu, pa-p Ouon. Hayk, mnpodeccop, Pszanckuit
rOCYJapCTBEHHBIM  arporexHosiormueckuit  yHuBepcuter umeHu  IILA.  Kocteiuesa,
vdvrzn@mail.ru

HccnenoBanue BHINMOIHEHO NpU GrHAHCOBOH noanepxke POOU u anmuHucTpanun Jlunenkoi
obrnactu B pamkax Hay4Horo npoekrta No 19-44-480003.

IIpoGaema u ueasn. llenpio uccienoBaHus SBISAIOCH M3YYCHHE BIUSHUSA Pa3IMYHBIX 103
kypunoro noméra (KII), neonuta (L), nx cMeceit 1 MUHEepanbHBIX YAOOPEHUN HAa HAKOIUICHHE
MHUKPODJIEMEHTOB B BETETATUBHBIX OpraHax pAcTeHUH SPOBOrO parca B pa3indHble (asbl
pa3BUTHSL.

MeTtomosiorusi. OnbIT 3aKiIaAbIBAJICS 10 ciieayromeit cxeme: 1) koutpois; 2) N60OP60K60; 3) 11
3 1/ra; 4) KII 2,5 t/ra; 5) KII 5 1/ra; 6) KIT 10 1/ra; 7) N60P60K60 +I 3 1/ra; 8) KII 2,5 t/ra+1]
3 1/ra; 9) KII 5 1/ra+1] 3 1/ra; 10) KIT 10 t/ra+I] 3 1/ra. ComepxkaHre MHKPOIJIEMEHTOB MEJIH,
Maprasiia, IIMHKa B pACTEHUSAX YCTaHABIMBAJM IOCJIE CyXOT0 030JIE€HUs MpHU Temmneparype 525 +
25 °C aTroMHO0-a0COpOIIMOHHBIM METOJIOM.

Pe3yabTarbl. Pe3ynbrarel OmnbITa MOKa3alM, 4YTO BHECEHUE LIEOIUTCOJAEpKAIled MOpOAbI
TepOyHCKOTO MECTOPOXKICHUS CIIOCOOCTBOBAIO CHIKEHHUIO TAKHX MHUKPO3JIeMeHTOB Kak Cu, Zn
u Mn B BereTaTMBHON Macce parca Ha NPOTSKEHUU BCEro Mepuoja pa3BuUThs pacTteHuid. Ha
OMBITHBIX Y4acTKaX C UCIIOJIb30BaHUEM opraHo-muHepanbHbix cMmecet (KII 2,5 t/ra + L1 3 1/ra,
KIT 5 1/ra + I 3 wra , KII 10 v/ra + I 3 T1/ra) BbIsIBIEHAa AaKTHUBHAs aAcopOIUs
HeoJuTCcoepKaiel nmopoasl TepOyHCKOro MeCTOPOXKJIEHUS MO OTHOLIEHHI0 K Zn, KoTopas
crocoOcTBOBaja CHIDKEHHMIO DJIEMEHTAa B BEreTaTUBHOM Macce parca B BapHaHTaX OMNbITa Ha
IPOTSKEHUH BCETO MEepPHO/ia BEreTallui pacTeHU.

3akimouenue. Clie0BaTeNbHO, MPOBEAEHHBIE MCCIEIOBAHUS MO3BOJSIOT PEKOMEHI0BATh
BO3/ICJIbIBAHUE SPOBOTO parca C HCIOJb30BAHWEM B KadecTBE YJOOpPEHHH OpraHMYecKHux
OTXOJI0OB COBMECTHO C MPUPOIHBIM IIEOJUTOM B ycioBusax jecocrenu [[UP.

KutoueBble cji0Ba: MUKPOAJIEMEHTHI, IEOJUT, OpPraHM4eCKHe OTXO/bI, parc.

THE ACCUMULATION OF MICROELEMENTS IN PLANTS OF SPRING RAPE
WITH THE USE OF CHICKEN MANURE, AND ZEOLITE

Dubrovina Olga A., Manager of research agrochemical laboratory, Bunin Yelets State
University, laboratorial01@mail.ru

Zubkova Tatyana V., Candidate of Agricultural Sciences, associate professor of technology of
storage and conversion of agricultural products, Bunin Yelets State University,
ZubkovaTanua@yandex.ru
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Vinogradov Dmitry V., Dr. biol. Sci., Professor, Federal State Budgetary Educational
Institution of Higher Education “Ryazan State Agrotechnological University named after P.A.
Kostychev", vdvrzn@mail.ru

Problem and purpose. The purpose of the study was to study the effect of different doses of
chicken manure (CM), zeolite (Z), their mixtures and mineral fertilizers on the accumulation of
trace elements in the vegetative organs of spring rapeseed plants at different stages of
development.

Methodology. The experiment was based on the following scheme: 1) control; 2) N60P60K60;
3) Z 3 t/ha; 4) CM 2.5 t/ha; 5) CM 5 t/ha; 6) CM 10 t/ha; 7) N60P60K60 + Z 3 t/ha; 8) CM 2.5
t/ha+ Z 3 t/ha; 9) CM 5 t/ha + Z 3 t/ha; 10) CM 10 t/ha + Z 3 t/ha. The content of trace elements
of copper, manganese and zinc in plants was determined after dry salting at a temperature of 525
+ 25° C by atomic absorption.

Results. The results of the experiment showed that the introduction of zeolite-containing rocks
of Terbunsky Deposit contributed to the reduction of such microelements as Cu, Zn and Mn in
the vegetative mass of rapeseed throughout the entire period of plant development. Active
adsorption of the zeolite-containing rock of Terbunsky Deposit in relation to Zn was revealed in
the experimental plots using organo-mineral mixtures (CM 2.5 t/ha + Z 3 t/ha, CM 5 t/ha + Z 3
t/ha, CM 10 t/ha + Z 3 t/ha), which contributed to a decrease in the element in the vegetative
mass of rapeseed in the experimental variants throughout the entire vegetation period of plants.
Conclusion. Therefore, the conducted research allows to recommend the cultivation of spring
rapeseed with the use of organic waste as fertilizers together with natural zeolite in the
conditions of the forest-steppe of the Central Black Soil Region.

Key words: trace elements, zeolite, organic waste, rapeseed.
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IOPEKTUBHOCTD ITPEITAPATA I'YMUCTAP HA I'OPOXE IIOCEBHOM
3AXAPOBA OJabra AunekceeBHa, I-p C.-X. HayK, mnpodeccop Kadeapbl arpoHOMHUH U
arporexnosoruii  ®I'bOY BO  «Ps3aHckuii TOCyJapCTBEHHBI  arpOTEXHOJIOTHYECKUN
yuauBepcuteT umenu [1.A. KocterueBay, ol-zahar.ru@yandex.ru

IIpo6saema u neab. Llenpio HacTosIero McciaeloBaHUs SBISUIOCH U3ydeHHE 3(PPEeKTUBHOCTH
npenapata ['ymucrap Ha ropoxe OCEBHOM.

Metononorusa. Jlns AOCTHMKEHHMsS L€ MCCIENOBAHHWA M OTBETAa HAa IIOCTaBJICHHbIE
HCCJIEIOBATEIbCKUE BOIPOCHI M3yY€H XMMHUYECKHH COCTaB Mperapara Ha OCHOBE Ouorymyca,
KOTOpBII ceifuac oOmen3BecTeH M 3()(HEKTUBEH A CEIbCKOXO3SMCTBEHHBIX KYJIbTYp H3-3a
BBICOKOI'O COZEpKAaHMSI MUTATENbHBIX JUIsI PACTEHUHN BEILECTB, YIYYIIAIOMIUX POCT U pa3BUTHE
pacTeHHH U, KaK CIEACTBHE, NOBBIIAKIINX ypokalHOCTh. MccnenoBanus BeimonHeHsl B KOX
bemoycos W.B. CrapoxuyioBCKOro pailoHa TpH TOTOJHBIX  YCIOBUAX, OJU3KUX K
CpEeIHEMHOT0JIETHUM. B oneiTe ncnonb3oBaincs npenapar ['ymMucrap npu 3aMadyMBaHUU CEMSH,
ONpBICKUBAHUU PACTEHUN TOpoXa M IMOJMBE B pa3HbIX KoMOuHamusx. ['ymucrap — 31O
KOHIIGHTPUPOBaHHast kujakasg ¢opma Ouorymyca, TMpeACTaBIsAONIas BOJAHYIO BBITSDKKY
TYMUHOBBIX BEHIECTB M MHKPO3JIEMEHTOB. [l MpoM3BOJACTBA Iperapara HCIOJIb30BaJICs
6uorymyc, mnpousBeneHHbi uepBsiMu B OAO «Arpodpupma «I'pun-IIMKs». Boma s
IIPUTOTOBJIEHUS pacTBOpa Mpernapara Opanach U3 Mpyaa, pacnonokeHHoro B 20 M 0T TOPOXOBOTO
nois. 1o BozaensiBanuio 3epHOO000BBIX PsizaHckas obmacTh ctout Ha 8-M Mecte B Poccun, a o
MIPOU3BOJICTBY Tropoxa — Ha 6-M. Ilo miomiaay moceBsl ropoxa 3aHUMAKOT B peruone 14 mecTo,
UM 3aceBaeTcs CBbIlIe 3 % Bcex IUIomaae, To ectb 6osee 29 teic. ra. Okono 83 ThIC. T 3epHa
cobupaercs B cpemHeMm B roa. OOBEKT uccieoBaHUsi — Topox moceBHou (Pisumsativum),
oTHOcUTCS K cemeiicTBy Fabaceae, pony Pisum, y koToporo Ha MeraMOppHU3UpOBaHHBIX KOPHIX
dopmupyrorcss  kinyOeHbku. BcenenctBue 3Toro  HaOmronaercss pa3Has  MHTEHCUBHOCTD
noTpeOJIeHUs MUTATEeNbHBIX BELIECTB U BOJBI B OHTOT'€HE3E.

Pesyabrarsl. 1loMBBI 1 ONPBICKMBAHWE PACTEHUM ropoxa IOCEBHOro InpenaparoM I'ymmucrap
MIO3BOJIMIIN
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JIOCTOBEPHO J10Ka3aTh BBICOKYIO arpOHOMHYECKYI0 M 3KOHOMHUYECKYI0 3((eKTHBHOCTh Ha
BapuaHTe 2 TMpU TOJHMBAX U ONMPHICKMBAHWU: AKTHUBU3AIMIO (DEPMEHTOB; YBEIMYCHHE MAaCChI
KJIyOCHBKOB Ha KOPHSX 10 69 Mr/pacTteHue; ylydlieHne pocta 10 57 CM U pa3BUTUS PACTCHUN
Ha 5-15 cyTok; pocT ypoxkas ropoxa /10 27,7 1/ra; HaKOIIEHHE CYXOro BEIeCTBa B CEMEHAaX JI0
59 r; poct ypoBHst peHTabensHOCcTH 10 80,7 %.

3akaouenne. B pPE3YIbTATC HUCCICAOBAHUA ObLIa YCTAHOBJICHA AarpoHOMHYECKas U
IKOHOMHYECKas YPPEKTUBHOCTHh Mpenapara ['yMucTap Ha ropoxe MOCEBHOM IpPH MOJIHBAaX U
OIIPBICKHBAaHWH paCTeHHﬁ.

KawueBble cioBa: Ouorymyc, ['ymucrap, ropox, akTUBHOCTh (DEpPMEHTOB, Macca KIyOeHbKOB,
YpOKai.

EFFICIENCY OF PREPARATION HUMISTAR ON PEA

Zakharova, Olga A., Doctor of Agricultural Science, Professor of the Faculty of Agronomy and
Agrotechnologies, FSBEI HE “Ryazan State Agrotechnological University Named after P.A.
Kostychev”

Problem and purpose. The purpose of this research was to study the efficiency of preparation
Humistar on pea.

Methodology. To achieve the research purpose and answer the questions, the chemical
composition of the preparation based on biohumus was studied, which is now generally known
and effective for agricultural crops due to the high content of nutrients for plants, which improve
their growth and development and, as a result, increase the yield. The research was carried out at
peasant farm Belousov 1.V. in Starozhilovsky district when weather conditions close to the
average annual. Preparation Humistar was used in the experiment, when soaking seeds, spraying
pea plants and watering in various combinations. Humistar is a concentrated liquid form of
biohumus, which is an aqueous extract of humic substances and minor elements. To produce the
preparation, biohumus was used, produced by worms at OJSC "Agrofirm "Green-PIK". To
produce the solution of the preparation, water was taken from a pond located 20 m from the pea
field. Ryazan oblast ranks 8th in Russia for the cultivation of legumes, and 6th for the production
of peas. In terms of area, pea crops occupy the 14th place in the region, over 3 % of all areas are
sown with them, that is, more than 29 thousand hectares. About 83 thousand tons of grain is
harvested on average per year. The object of the study is pea (Pisum sativum), belonging to
Fabaceae family, genus Pisum, having nodules on the metamorphosed roots. As a result, there is
a different intensity of consumption of nutrients and water in ontogenesis.

Results. Watering and spraying of pea plants with Humistar preparation made it possible to
reliably prove high agronomic and economic efficiency in option 2: activation of enzymes, an
increase in the mass of nodules on roots to 69 mg/plant, improvement of growth to 57 cm and
plant development by 5-15 days, an increase in the yield of peas up to 27.7 dt/ha, accumulation
of dry matter in seeds up to 59 g and an increase in the level of profitability up to 80.7 %.
Conclusion. As a result of the study, the agronomic and economic efficiency of preparation
Humistar on pea was established when watering and spraying plants.

Key words: biohumus, Humistar, pea, enzyme activity, mass of nodules, yield
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BJUAHUE TI'YMHUHOBOI'O IIPEITAPATA HA IUVIOAOPOAUE 3AJIEXKHBIX
3EMEJIb U YPOXKAVMHOCTH KOPMOBBIX KYJIbTYP

MAKAMCKHM IOpuii AuaToibeBuY, 1-p C.-X. HayK, Ipodeccop Kadeapsl IKOHOMHKH H
MeHepKkMeHTa, director@mntc.pro

ITABJIOB Aprtém AmnjapeeBu4, acnupaHT Kadeapsl SKOHOMHUKM U  MEHEIKMEHTa,
kupoz@mail.ru

Ps3aHCKMIT rOCYyTapCTBEHHBIN arpoTeXHOJIOrnyecknii yausepcuteT umenu I1.A. Kocteruesa
IIpodaema m mean. llenplo HcciaenoBaHUM SABISUIOCH ONPEAEICHUE BIMSHHUS T'YMHHOBOTO
mpernapata B COYETaHMM C OHMOryMycoM Ha IUIOJOpPOJME 3aleKHBIX 3€Mellb, a TakkKe Ha
YPOXKXalHOCTb U KAYECTBEHHBIN COCTAB CCHA.
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Metonoaorus. [[ns noctuxeHus 1enu ObUIO M3y4eHO MPHMEHEHHE T'yMHUHOBOIO Ipernapara u
ouorymyca Ha ¢(one ypoBHs rpyHTOBBIX Bon (YI'B) 1,5 M. Ha ombiTHOM ydacTke
HCIIOJIB30BAJIUCH CEPBIC JICCHBIC U ACPHOBO-IIOA30JIUCTHIC ITOYBHI.

Pe3yabTaTsl. [lo pe3ynbrataM ombiTa ObUIO BBIABJICHO, YTO J03a TYMHHOBOTroO mpemnapara 150
a/ra ¢ 6uorymycom 10 T/ra mpuBena K yBeTHUEHHIO HUTPATHOTO a30Ta B AEPHOBO-TIOA30IMCTOM
nouBe Ha 80 %, B cepoii JecHOM mouBe Ha 66 %. OOmuiA BKJIaJl YBEIUYEHUS J03bI TYMUHOBOTO
npenapata Ha 20 5/ra B HaKOIUICHWH a30Ta B JIEPHOBO-TIOJA30JIMCTOM mouBe cocTaBuia 19 %
(otH), B cepoii necHor — 32 % (otH). B xone u3yueHus conep:kaHus MOABMKHOTO docdopa u
KaJlbllusl BBISABJICHO, YTO IMPUMCHCHUC T'YMHMHOBOI'O IIp€liapaTa OKa3bIBAJIO BJIMAHUC HaA HX
HakoIuieHue. P €3YyJIbTAThl IPOBCACHHOT'O OIIbITA MOATBEPAUIN JOCTOBCPHOCTH IOJOXKUTCIBHOI'O
BIMSIHUSL TIPUMEHSEMON CHCTEMbl YAOOpEHHMH C TyMHUHOBBIM IIpENapaTOM Ha YpOXKalHHOCTb
KyJbTYp. YPOXKAllHOCTh Ha JEPHOBO-NMOJ30JIMCTON IOYBE, B CPABHEHUH C KOHTPOJIbHBIM
BapHUaHTOM, Y BUKO-OBCSTHOW CMECH Ha 3€JIeHBI KOPM N3MEHWIIACh B OOJBIIYIO CTOPOHY Ha 890-
1342 r/m? (B xoHTpose — 2575 r/m?), Ha ceHo — Ha 229-287 r/mM? (B KoHTpoJie — 692 1/Mm?).
YpoxaltHOCTh 3€JIEHON Macchl MHOTOJIETHUX TpaB Ha 3€JIEHBIM KOPM M3MEHWJIACh B OOJBIIYIO
ctopony Ha 218-259 r/m? (B koHTpoJe — 482 r/m?), Ha ceHo — Ha 52-67 r/M? (B KoHTpoIe — 124
r/M2).

3akaouenne. B pe3yiabTaTe IPOBCACHHBIX I/ICCJ'IG,I[OBaHI/Iﬁ PEKOMCHAOBAHO IIPHUMCHCHUC
TyMHUHOBOTO Tperapara B go3e 150 s/ra (¢ xonnentpamuedr 0,015 %) B mouBy BMecTe ¢
o6uorymycom go3oi 10 T/ra nmepen moceBoM B MOJHOM 00bEME.

KiroueBble cJjioBa: TyMHHOBBI Ipemapar, OHOryMycC, IUIOJOpPOJME, 3alie)KHbIE 3EMIIH,
TPYHTOBBIC BOJbIL.

THE EFFECT OF A HUMIC PREPARATION ON FERTILITY OF FALLOW LAND
AND YIELD OF FODDER CROPS

Mazhaysky Yuri A., Doctor of Agricultural Science, Full Professor of the Department of
Economics and Management, Ryazan State Agrotechnological University Named after P.A.
Kostychev, director@mntc.pro

Pavlov Artyom A., Aspirant of the Department of Economics and Management, Ryazan State
Agrotechnological University Named after P.A. Kostychev, kupoz@mail.ru

Problem and purpose. The purpose of the study was to determine the effect of a humic
preparation in combination with biohumus on fertility of fallow land, and the yield and
qualitative composition of hay.

Methodology. To achieve the purpose, the use of a humic preparation and biohumus was studied
against the background of a groundwater level (GWL) of 1.5 m. On the experimental site, gray
forest and sod-podzolic soils were used.

Results. According to the results of the experiment, it was revealed that the dose of a humic
preparation of 150 I/ha with 10 t/ha biohumus led to an increase in nitrate nitrogen in sod-
podzolic soil by 80 % and in gray forest soil by 66 %. The total contribution of 20 I/ha increase
in the dose of the humic preparation to the accumulation of nitrogen was 19 % (rel.) in the sod-
podzolic soil and 32 % (rel.) in the gray forest soil. In the course of studying the accumulation of
mobile phosphorus and calcium, it was also revealed that the use of a humic preparation had
some effect on their accumulation. The results of the experiment confirmed the reliability of the
positive effect of the applied fertilizer system with a humic preparation on the crop yield. In
comparison with the control the yield of the vetch-oat mixture for green forage on sod-podzolic
soil increased by 890-1,342 g/m? (the control - 2,575 g/m2) and that of hay by 229-287 g/m? (the
control - 692 g/m?). The yield of perennial grasses for green fodder increased by 218-259 g/m?
(the control - 482 g/m?) and by 52-67 g/m2 for hay (the control - 124 g/m?).

Conclusion. As a result of the studies, it was recommended to use a humic preparation at a dose
of 150 I/ha (with a concentration of 0.015 %) into the soil together with 10 t/ha biohumus before
sowing in full.

Key words: humic preparation, biohumus, fertility, fallow land, groundwater.
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YBOMHBIE KAYECTBA YHMCTOIIOPOJHBLIX M TIIOMECHBIX TEJIOK,
MOJYYEHHBIX OT CKPELLIUBAHUS KPACHOM CTEIMHOM U TOJIIITUHCKOM
HOPOJ

HUKOHOBA Ejena AHaTOJIbeBHA, KaHA. C.-X. HayK, JOIECHT Kadeapsl TEXHOJIOTUU
MIPOU3BOJICTBA U MEPepadOTKU MPOIYKIHMHU KUBOTHOBOACTBA, OpeHOYprcKuil rocy1apCTBEHHBII
arpapHbiii yausepcutet, Nikonovaea84@mail.ru

KOCWJIOB Baagumup MHMBaHoBHY, 1-p cC.-Xx. Hayk, npodeccop, OpeHOyprckuit
rOCy/IapCTBEHHBIN arpapHsblid yauBepcutet, kosilov_vi@bk.ru

BbICTPOBA MHpuna IOpbeBHa, 1-p c.-X. Hayk, mnpodeccop, 3aBeAyromui Kadeapou
300TeXHHUH U Orosioruw, ibystrova66@mail.ru

INPAB/IMHA Enena HukoJsiaeBHa, KaH/. C.-X. HAYK, TOIIEHT Kaeapbl 300TEXHUU U OMOJIOTHH,
epravdina@mai.ru

Ps3anckuiil rocyaapCTBEHHBIN arpoTexHosiornyeckuii yausepcuteT uMenu [1.A. Kocteruesa,
IIpo6aema u neas. Llens uccnenoBanuii — yCTaHOBUTbh T'€HOTUIIMYECKUE PA3INYMs 10 YOOMHBIM
MOKAa3aTeNsIM YUCTOIOPOJHBIX M IMOMECHBIX TEJOK, MOJYYEHHBIX OT CKpPEIIMBAaHUS KpPAacCHOM
CTCITHOW W TOJIITUHCKON TOpOJ, A OoJiee IMIMPOKOTO HMCIOIb30BaHus ddekTa rereposuca B
LEJSAX YBETUYEHUSI MACHOU MPOTYKTUBHOCTH.

MeTtonmoaorus. [y mpoBeaeHus ucciuenoBanus ObLUIH chOPMUPOBAHBI 3 TPYIIIBI TEI0YEK 1Mo 15
rojioB B Kaxaou: I — kpacHasa crennas nopopa, I — 2 rommtun x 2 kpacHas crenHas, Il — %
TOJIIITHH XY4 KpacHas ctemHas. [1o pe3yabTaTaM KOHTPOJIBHOTO yOOS TEJIOK OBUIH OMpeeiiCHBI
yOoiiHble KauecTBa U Mopdosorudeckuii cocrtaB. KauecTBo momydeHHONH MSCHON MpPOAYKIIHUU
YCTaHABIMBAIM IIyTEM OIpPEIeICHUsT MOP(OIOTHIECKOr0 COCTaBa IMOJYTYIIM M pacuera
MOJIyYEHHOT0 MHJIEKCa MSICHOCTH, COOTHOUICHHSI ChEJOOHBIX M HEChEAOOHBIX YacTeil TyIlH,
BbIxoaa MakoTu Ha 100 xr npeayOoiHON KMBOM Macchl.

PesyabTaTsl. Pe3ynbrarthl uccienoBaHWi MOKa3ald, YTO BCJEICTBUE MposiBieHUsA 3(dexTa
CKpEILIMBAaHUS TTIOMECHBIE TEIKU MPEBOCXOIUIN YUCTOMOPOIHBIX CBEPCTHUIL IO MAcCe MOIYTYIIN
Ha 10,9 kr (12,0 %, P<0,001) u 3,9 xr (4,3 %, P<0,001), Torna kak momMecu 2-To MOKOJEHUS
HECKOJBKO ycTynanu momecsiM 1-ro mokosnenus Ha 7,0 kr (7,4 %, P<0,01). HeogunakoBbIit
BBIXOJ MSAKOTH Yy TEJIOK Pa3HbIX T€HOTUIOB OBbLT 00YCIOBIEH MEXIPYIIOBBIMU Pa3IUYUSIMH 110
Macce TMOJYTYIIH. bBbUIO YCTaHOBJIEHO, YTO TOMECH 1-r0 TIOKOJIEHHS TPEBOCXOIMIA TIO
a0CONIOTHON Macce MSKOTH TEeNOK KpacHOW cremHoil mopoasl Ha 9,3 xr (13,1 %, P<0,001), a
Takke 1Mo oTHocuTeabHOM — Ha 0,8 %, a momecel 2-TO0 MOKOJIEHUSA, COOTBETCTBEHHO, Ha 6,0 Kr
(8,1 %, P<0,01) u 0,5 %. B cBoro oyepenn, moMecu 2-TO MOKOJIEHUS MPEBOCXOIUIN CBOHMX
YUCTOTIOPOJHBIX CBEPCTHHMII 10 M3ydaeMbIM TokazarenssM Ha 3,3 kr (4,7 %, P<0,05) u 0,3 %
COOTBETCTBEHHO.

3akioueHue. B pesynbrare wuccieqoBaHUW ObUIO YCTAHOBJICHO TOJIOKHUTEIHHOE BIIUSHUE
CKpEeIMBaHUs Ha yOOIHbIE MOKa3aTeNd U KAYeCTBO MSICHOW MPOYKIIHH.

KuroueBbie cj10Ba: CKOTOBOJCTBO; CKpPEIIMBAHHE; KpacHas CTEMHasi, TOJIITUHCKAs TOPOJIbI;
TEeNKH; yOOMHbIE MOKa3aTeNn; Ka4eCTBO TYIITH.

EFFECT OF ABSORPTION CROSSING ON YOUNG CATTLE CARCASS

Nikonova Elena A., candidate of agricultural sciences, associate professor of cathedral
technologies of production and processing industry, Orenburg State Agrarian University,
nikonovaea84@mail.ru

Kosilov Vladimir 1., doctor of agricultural sciences, professor Orenburg State Agrarian
University, kosilov_vi@bk.ru

Bystrova Irina Yu., doctor of agricultural sciences, professor, Ryazan state agrotechnological
University named afer P. A. Kostychev, ibystrova66@mail.ru

Pravdina Elena N., candidate of agricultural sciences, associate professor of cathedral animal
science and biology, Ryazan state agrotechnological University named afer P. A. Kostychev,
epravdina@mail.ru
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Problem and purpose. The aim of the research is to establish genotypic differences in the
slaughter parameters of purebred and crossbred heifers obtained from crossing red steppe and
Holstein breeds, for a wider use of the heterosis effect in order to increase meat productivity.
Methodology. To conduct the study, 3 groups of heifers were formed with 15 heads each: | —red
steppe breed, 1l — %2 Holstein x % red steppe, III - % Holstein x %4 red steppe. According to the
results of the control slaughter of heifers, the slaughter qualities and morphological composition
were determined. The quality of the obtained meat products was determined by examining the
morphological composition of the half-carcass and calculating the resulting meat content index,
the ratio of edible and inedible parts of the carcass, the yield of meat per 100 kg of pre-slaughter
live weight.

Results. The results of the research showed that due to the effect of crossbreeding, crossbred
heifers outnumbered purebred peers by 10.9 kg (12.0 %, P<0.001) and 3.9 kg (4.3 %, P<0.001),
while crossbreeds of the 2nd generation were slightly inferior to crossbreeds of the 1st
generation by 7.0 kg (7.4 %, P<0.01). The uneven yield of meat in heifers of different genotypes
was due to intergroup differences in the mass of the half-carcass. It was found that hybrids of the
1st generation surpassed red steppe breed heifers by the absolute mass of meat by 9.3 kg (13.1
%, P<0.001), and relative — 0.8 %, and hybrids of the 2nd generation, respectively, 6.0 kg (8.1
percent, P<0.01) and 0.5 %. In turn, crossbreeds of the 2nd generation exceeded their purebred
peers in the studied indicators by 3.3 kg (4.7 %, P<0.05) and 0.3%, respectively.

Conclusion. As a result of the research, a positive effect of crossbreeding on slaughter indicators
and the quality of meat products was established.

Key words: cattle breeding; crossbreeding, red steppe, Holstein breed, heifers, slaughter
indicators, carcass quality.
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I'EHETUYECKASA N3MEHYUBOCTb BbIKOB-ITPOU3BOIUTEJEN
APXAHTEJIbCKOM MNONYJIAINA XOJMOI'OPCKOM TOPOJBI KPYITHOI'O
POT'ATOI'O CKOTA IO ITOKOJIEHUAM

IMPOKEPUH Banentun IlerpoBu4, 1-p c.-X. HayK, IVI. HAyYHBIH COTPYIHUK JabopaTopuu
xuBoTHOBOZIcTBa PT'BYH OUIIKHA YpO PAH, pvp.29@mail.ru

CEJIBKOBA Wsa BuraabeBHa, 3aB. sabopaTopueili MMMYHOT€HETHYECKOW 3SKCIEPTU3bI
OT'BYH ®UIL-KHUA YpO PAH, selkova2458@bk.ru

KAJIAIIIHUKOB Anexcanap EBrenbeBud4, KaHja. OWOJ. HAayK, CT. Hay4YHBIH COTPYAHMK
naboparopun nmmyHoreretrnku ®I'BYH BHUUmem MCX P®, aekalashnikov@yandex.com
Pabora Beimonnena B pamkax HUOKTP «®opmupoBaHue cHCTEMBI pPAallMOHAIBHOIO
MCIIOJIb30BaHUs TEHETUYECKUX PECYPCOB BHICOKOLIEHHBIX T€HOTHUIIOB C.-X. XUBOTHBIX» K01 0409-
2019-0031 AAAA-A18-118012990219-1 1 AAAA-A18-118110790011-6 (2018-2020 rr.).
IIpobdaema m npean. lLlenplo HAcTOALIETO MCCIENOBAaHMS SBISJIOCH M3YyYEHHE U aHAIM3
TEeHETUYECKON CTPYKTYpbl IMOTOMCTBA y OBIKOB-IIPOU3BOJIUTENEH MO MOKOJIEHHUSIM (Iepuoaam
HaOmroneHui). MOHUTOPUHT TE€HETHYECKOH CTPYKTYphl XOJMOTOPCKOM MOPOABI KPYIMHOTO
poraToro CKOTa IO3BOJISIET MPOBECTU HCCIIENOBaHMS, JNarouiie MH(OpPMAalHi0 BO BPEMEHHOMN
LIKaje I10 4acTOTaM TIE€HOTHUIIOB TIPYIIl KPOBU I XOJIMOTOPCKOM IIOPOJBI; OCYILECTBIEHO
HaOJII0/ICHUE JJI1 UHTEPBAJIOB HAOJIIOICHMIA.

Metonoaorus. IIposenens! uccnenoBanusa yactot amieneii EAB-nokyca. st xonMoropckoi
MOpO/bl MO OBIKAM-TIPOM3BOJUTENSIM OIpe/eleHa JUHaMUKa (OPMUPOBAaHUS COBPEMEHHOMN
TEHETHUYECKOM  CTPYKTYpbl  apXaHreinbCckod — momynsauuu.  OmnpeneneHsl  4acTOTHBIE
XapaKTEPUCTUKHU aJUIeNIel U aHAIN3 JUHAMUKHU UX U3MEHEHUS.

PesyabTaTshl. MccnenoBaHuss —TOKa3almd, dYTO — ajuledo(OHJ  XOJIMOTOPCKOW — MOPOJIbI
cOamaHCUpOBaH, HO OTMEYEHa TWHAMUKa yObUIM M BO3PACTaHUS YacCTOT OTAENbHBIX ayjiesei-
MapKepoB, KOTOpPbIE CBOMCTBEHHBI TOJIBKO XOJMOTIOPCKOM IOPOJE KPYIHOI'O POraTroro CKoTa.
Habmroanace Takke J0CTaTOYHO BBICOKAsi YyBCTBUTEIBHOCTh U CIELIM(PUUHOCTD TECTUPOBAHUSI.
OTMeuYeHO, 4YTO CTENeHb T'OMO3UIOTHOCTH B pa3pe3e aHAIM3UPYEMBIX IOKOJIEHUH OBbIKOB-
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POM3BOIUTEIICH UMEET TeHICHIMIO K cHIbkeHuto ¢ 11,4 % (1-it uaTepBan HabmrOACHUI) 10 5,7
% (9-# untepBan). C Apyroi CTOPOHBI, KOMHUIECTBO d((HEKTUBHBIX aJlIeeH — K pocTy — ¢ 8,8 10
17,6 %. Hauboupliee reHETUYECKOE PACCTOSHUE UMEIOT YMCTOKPOBHBIE OBIKH-TIPOU3BOAUTEIN
XOJ'IMOFOpCKOfI opoAbl IIEPBOrO-BTOPOI0 MHTCPBAJIOB Ha6J’IIO,I[eHI/II71 C I'OJIMTHHU3UPOBAHHBIMHA
BOCBMOTO-7IeBATOro0 uHTepBaioB (paccrosinus 0,25 u 0,23; 0,27 u 0,47 COOTBETCTBEHHO).
HpOI[OJ'I}KaI-OH_ICCCH AUCTAaHIUPOBAHUEC COBPEMEHHBIX 6I>IK0B-HpOI/13BO,Z[I/ITeJ'IeI71 OT IPCAbLAYIINX
IOKOJICHUH MOATBCPKAACT NPOBCACHUC IMMOTTIOTUTCIBHOI'O0 CKPCIINBAHUA U CMCIICHUC ITOPOJbI B
CTOpPOHY TOJIIITUHCKON C TEUEHUEM BPEMCHH U B IICPCIICKTUBC pa3BUTHAA.

3akimouenue. B pesynbrare paboThl MpOBEACHA OLIEHKA T'€HETHYECKOM CTPYKTYpbI
xonmoropckoit mopoabl KPC ApxaHrenbCkod MOMYJSIUM M YCTAHOBJIEHO, YTO B MPOILECCE
IPOBOJUMBIX CEJIEKIIMOHHBIX MEPONPUATHA y OBIKOB XOJIMOTOPCKOM MOPOABI OTMEYAETCS
YCT OMYNBOE YBCINYCHHUC quciia anﬂeneﬁ, a YUCTOIIOPOJHBIC OBIKH T€HETUYCCKU
JTUCTAaHIUPYIOTCS OT OBIKOB, MEKITOPOIHO THOPUAN30BAHHBIX C TOIIITHHCKON MOPOIOi, B psiLy
IIOKOJEHUII C TEeYeHUEM BpPEMCHU. BBI}IBJ'ICHO, yTO HanOOJIee TE€HETHYECKHU OTHJAJICHHBIMU
ABJIAIOTCA YUCTOIMOPOAHBIC U I'OJIIITUHU3UPOBAHHBIC 6I)IKI/I-Hp01/I3BOIII/IT€JII/I.

KiamoueBble ciioBa: XOJIMOI'OpCKasd I10poJia KPYIIHOI'O poraroro CKora, rojJmTHHH3UPOBAHHLIC
ObIkM Tpom3BOIUTENH, ayuienoponn, amienn EAB-mokyca rpynm KpoBH, TOMO3WUTOTHOCT,
T'CHCTUYCCKOC CXOACTBO, ICHCTHYCCKAA JUCTaHIIMA.

GENETIC VARIABILITY OF SIRE BULLS IN THE ARKHANGELSK POPULATION
OF THE KHOLMOGORY BREED WHEN OBSERVED OVER GENERATIONS
Prozherin Valentin, Habil. Dr., senior research chief, Laboratory of Animal Husbandry,
Archangelsk Institute of Agricultural Sciences UB RAS

Selkova lya, head of Laboratory of Immunogenetics, Archangelsk Institute of Agricultural
Sciences UB RAS

Kalashnikov Alexander, Ph.D., senior research officer, Laboratory of Immunogenetics, All-
Ruussian Reseach Institute of Animal Breeding, Ministry of Agriculture Russian Federation
Problems and purpose of investigation. The purpose of this research was to study and analyze
the genetic structure of the bulls offspring of stud bulls by generations (observation periods).
Monitoring of the genetic structure of Kholmogorskaya breed made it possible to carry out
studies that provide information on the time scale on the frequencies of genotypes of blood
groups for Kholmogorskaya breed. The checkup of the observation intervals was carried out.
Methodology. The studies of the allele frequencies of the EAB-locus were carried out. For
Kholmogorskaya breed stud bulls, the dynamics of formation of the modern genetic structure of
the Arkhangelsk population was determined. The frequency characteristics of the alleles and the
analysis of the dynamics of their change were determined.

Results. Studies showed that the allele pool of Kholmogorskaya breed was balanced, but the
dynamics of the decrease and increase in the frequencies of individual marker alleles, which
were characteristic only of Kholmogorskaya breed of cattle, were noted, and a sufficiently high
sensitivity and specifics of testing were observed. It was noted that the degree of homozygosity
in the context of the analyzed generations of stud bulls tended to decrease from 11.4 % (1st
observation interval) to 5.7 % (9th interval). On the other hand, the number of effective alleles
increased from 8.8 to 17.6 %. The maximal genetic distance was in purebred stud bulls of
Kholmogorskaya breed of the first and second observation intervals with Holsteinized bulls of
the eighth to ninth generation intervals (distances 0.25 and 0.23; 0.27 and 0.47, respectively).
The continuing distancing of modern stud bulls from previous generations confirmed
accumulation cross breeding and the shift of the breed towards Holstein over time and in the
future.

Conclusion. As a result of the work, the assessment of the genetic structure of Kholmogorskaya
breed of the Arkhangelsk population was carried out and it was found that in the process of
breeding activities in the bulls of Kholmogorskaya breed there was a steady increase in the
number of alleles, and purebred bulls genetically distance themselves from bulls interbreed



hybridized with Holstein breed in a number of generations over time. It was revealed that the
most genetically distant animals were purebred and Holsteinized stud bulls.

Key words: Kholmogorskaya breed, Holsteinized stud bulls, allele pool, alleles of the EAB
locus blood groups, homozygosity, genetic similarity, genetic distance
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BJIUSAHUE TEMIIEPATYPHBIX PEXHWMOB XPAHEHUSA HA COJIEPKAHHUE
BUTAMUWHA A B MOHO®JIEPHOM ITBLJIBIIEBOM OBHOKKE

PEIIBEBA Jlapuca AHaToJibeBHA, MJIQJIINNA HAy4yHbIH COTPYIHUK HAIPABJICHUS XMMHKO-
OMOJIOTHYECKUX HCCIeoOBaHUN TpoaykToB mdenoBoacTBa, ®I'BHY «®HI] muenoBomcTBay,
repeva’2@bk.ru

IIpo6sema u neJib. B cratbe npeacTaBieHbl pe3yabTaThl BIUSHUS PA3IUYHBIX TEMIIEPATyPHBIX
PeKUMOB XpaHEHHMs Ha COAEp)KaHWE BHTaMHHa A B o00pa3nax MOHO(DIJIEPHOH MNbUIBIEBON
oOHOXKkH. llenpio uccrnenoBaHus ObUIO CPABHUTEIBHOE HM3YUYCHHE BIMSHHS TeMIIEpaTypPHBIX
PEXMMOB Ha CoIep)KaHue BUTaMUHA A B 00pasniax MOHO(IEPHOH MBUTBIEBONH OOHOXKKH.
Metononorus. J[ns mpoBeneHUs SKCIIEPUMEHTa OBLTHM HCIOJB30BaHBI OOPAa3Ilbl MBUIBLIEBOM
00HOXXKH, cOOpaHHbIE Ha Macekax Ps3aHckoil 0bmacT. 3aroTOBIEHHBIE, BBICYIIIEHHbIE 00pa3IIbl
MOMECTUJIM Ha XpaHeHue B TeueHue 3, 6 u 12 MmecsleB MpHu pa3HbIX TEMIIEPATYPHBIX PEXKUMAaX
(+18°C, +5°C u -18°C).I1o ucTeueHUn KaxJa0ro CpoKa XpaHCHHSI 00pa3ibl OBUIM HCCIIETOBAHBI
Ha cojlepkaHue BuTamuHa A. McciaenoBaHusi NMPOBOJWIMCH B HAyYHO-HCCIEIOBATEIbCKOU
naboparopuun PI'BHY «DHI[ nuenosoacrBan.OnpeneneHue coAep:KaHUs BHUTaMHUHA A
BbINOJIHEHO cornmacHo ['OCT 34253-2017 IlpoaykTsl muenoBoacTBa. Meroa omnpeneneHus
BHUTaMUHA A.

PesyabraTrhl. B pesynbraTe wuccnenoBaHus ObUIO TOJATBEPKIEHO, UYTO MpPH XpaHEHUU
HAOJII0JIaeTCsl CHM)KEHHUE COJAEpkaHUsl BUTaMMHA A BO BCeX IATH 00pasuax MOHO(]IEpHON
NBUTBIEBON 00HOXKKHU. [lomydeHHbIE pe3yNnbTaThl CBUICTENBLCTBYIOT O TOM, YTO HauOoIbllee
coJiepKkaHUE BUTaMUHA A NPHUHAJIEKUT o0paslam, KOTOpbIE XpaHWIMCh IPU TeMIEeparype -
18°C; oHo coctaBuiio B cpeaneM 85,2+4,1% oT nepBoHauyabHOrO 3HaueHUs. Pa3dpoc 3HaueHni
BUTaMHHA A 3aBHCE]l OT OOTaHMYECKOTO MPOMCXOXKACHHUS 00pa3ioB. Tak, B oOpasue No3
(OnyBanuuk nexkapctBeHHbI Taraxacum officinale Wigg) nabmoganock HauGosblee
KOJIMYECTBO BUTaMKHa A, Torna kak y oopasna No4 (Cunsk o6sikHOBeHHbIN Echium vulgare.)
ATOT MOKa3aTellb MUHUMAJIbHBINA U3 TIOKa3aTeneil BceX MpeACTaBICHHBIX 00pa3IoB.
3akiouenue. [lomyueHHbIe Pe3yJIbTaThl CBUIETEILCTBYIOT O TOM, YTO XPaHEHHUE MBUIBIIEBON
OOHOXKKHU B YCJIOBHUSIX OTPHULATENIBHBIX TEMIIEPATyp CHOCOOCTBYET HAaMOONbIIEMY COXPAHEHUIO
BUTamMHHa A. BuoBas mNpUHAMJIEKHOCTh MBUIBIEBON OOHOXXKH SIBJSIETCS OMNPEACIISIONINM
(bakTOpOM ee XMMUYECKOTI'0 COCTaBa U aKTUBHOCTH OMOJIOrMUYECKUX CBOUCTB.

KuaroueBble ciaoBa: BuUTaMMH A, TbUIbIEBas OOHOXKKAa, OOTaHMYECKOE MPOUCXOXKACHUE,
TEMIEPATypHbIE PEXKUMBI, YCIOBUS XPaHEHUS.

EFFECT OF TEMPERATURE STORAGE ON THE CONTENT OF VITAMIN A IN
MONOFLORAL POLLEN POLLEN

Repieva Larisa A. Junior researcher in the field of chemical and biological research of bee
products, e-mail: repeva72@bk.ru, FGBNU " FSC of beekeeping»

Problem and purpose. The article presents the results of the influence of different temperature
storage conditions on the content of vitamin A in samples of monofloral pollen load. The
purpose of the study was to compare the effect of temperature conditions on the content of
vitamin A in samples of monofloral pollen load.

Methodology. For the experiment, samples of pollen load collected in apiaries of Ryazan region
were used. The prepared, dried samples were stored for 3, 6 and 12 months at different
temperature conditions (+18° C, +5° C and -18° C). At the end of each storage period, the
samples were tested for vitamin A content. The study took place in the research laboratory of
Federal State Budgetary Research Center of Beekeeping. Vitamin A content was determined in
accordance with GOST 34253-2017 Bee products. Method for determining vitamin A.
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Results. As a result of the study, it was confirmed that when storage, there was a decrease in the
content of vitamin A in all five samples of monofloral pollen load. The results showed that the
highest content of vitamin A belonged to the samples that were stored at a temperature of -18° C
and averaged 85.2+4.1 % of the original value. The variation in vitamin A values depended on
the botanical origin of the samples. For example, sample 3 (Dandelion Taraxacum officinale
Wigg) had the highest amount of vitamin A, while sample 4 (viper's bugloss, Echium vulgare)
had the lowest amount of all the samples.

Conclusion. The results obtained indicate that the storage of pollen load in conditions of
negative temperatures contributes to the greatest preservation of vitamin A. The botanical origin
of pollen load is a determining factor in its chemical composition and activity of biological
properties.

Key words: vitamin A, pollen load, botanical origin, temperature conditions, storage conditions.
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NPUMEHEHUE TMNPOBUOTHYECKUX TIPEINAPATOB B PEAJIM3AIIMU
PEINPOAYKTUBHBIX U ITPOAYKTUBHBIX KAYECTB CBUHEM

CEMEHOB Baagumup [I'puropweBuy, 1-p Ouon. Hayk, npodeccop, 3aB. kadeapoit
Mopdostoruu, akyIepcTBa U Tepamnuu, sSemenov_v.g@list.ru

OBYXOBA Amnacracusi BsiuecnaBua, acnupanT 2 roga oOydeHust Kadeapsl MOPQOIOTHH,
aKymiepcTsa u Tepamnuu, Nasty_obu@mail.ru

KUPUJIJIOB Hukogaaii KupuiioBu4, 1-p Ber. Hayk, mpodeccop, mpodeccop kadempbl
Mopdostorun, akymepctsa u tepanuu, NiK.kkirillov@yandex.ru

TUXOHOB Amnartonuii CepreeBu4, 1-p ¢unocodcknx Hayk, mpodeccop Kapeaps
006111e00pa3oBaTeNbHBIX AUCHUILINH, tihonov.an.s@yandex.ru

OI'bOY BO Yysamckuii AY

Heap paGorhl — peanusanus PENpOIYKTHBHBIX KAauyeCTB CBUHOMATOK M MPOAYKTUBHOCTH
MOPOCAT AaKTHBHM3AIMEH HECHe(PpUIECKOW pPE3UCTEHTHOCTH OpraHu3Ma MPOOHOTHYECKUMHU
npenapaTamm.

Metoaonorus. Jlns npoBeneHuss HaydHO-MCCIEAO0BATENbCKOM pabOThl copMupoBaIu mo 3
IPYMIIBI TSHKETOCYIOPOCHBIX CBUHOMATOK M HOBOPOKJEHHBIX MOPOCAT MOPObl KpyMHas Oenas,
mo 10 XUMBOTHBIX B Kaxaou rpymnmne. C 1eabl0 CTUMYISIMA OHMOpPECYpCHOTO MOTEHIIHMAaa
OpraHu3Ma >KHBOTHBIX IPUMEHIIN IpoOnoTHYecKHe mpenaparsl A2 (1epBasi ONbITHAS TpyIna) U
NmmyHOpI0p (BTOpast ONBITHAS FpyMIIa).

PesyabTaTsl. [IpuMeHeHHe CyNmOpOCHBIM CBMHOMATKaM MHpPOOMOTHYECKHMX NpernapatoB A2 u
NmmyHOpI0p IBYKpaTHO, B Hayalle CyOPOCHOCTH U 3a JIBE HEAENW JI0 OIopoca, U3 pacuera
0,25 xr u 0,08 kr Ha | TOHHY KOpMa COOTBETCTBEHHO, OOECIEeYMBAET HOPMAIbHOE
BHYTPUYTPOOHOE pa3BUTHE IUIOJOB, 3/I0POBbE M COXPAHHOCTb MOPOCST-COCYHOB, IOBBIIIAs
KOJINYECTBO KM3HECMOCOOHBIX MmopocAT B omete Ha 7,2 u 10,3 % u kpynHomnogHocTh Ha 11,4
u 3,6 %, a taxke ynyumaet Ha 9,3 u 10,3 % (P<0,05) monounocts cBuHOMaTOK. HazHauenue
npobuoTnyecknx mnpenapatoB A2 u MmmyHodnop mopocstam B TeueHue 21 aHS W3 pacuera
cootBerctBeHHO 0,25 xr m 0,005 xr Ha 1 TOHHY KOpMa CIOCOOCTBOBAJIO CHUXEHHIO
3abosieBaeMoCTH. B mepuoa BeIpanuBanus B rpymnmnax 3adoneBaemMocts coctaBuia 60,0; 20,0; u
10,0 % cooTBeTcTBEHHO. BBI310pOBIEHNE Y TOPOCAT OMBITHBIX TPYIII HACTYIAJI0 paHblue Ha 1,4
u 4,0 cyrok, ueM B KoHTpoje. K 3aBepuieHHIo mepuojia BhIpallMBaHUs KHBas Macca MOPOCAT
ONBITHBIX TPYIII OKa3anack Beie Ha 11,5 u 13,8 Kr, HeXkenu B KOHTPOJIE.

3akmovyenune. Has3HaueHHe CYMOPOCHBIM CBHHOMAaTKaM M HOBOPOXKJIEHHBIM IOPOCSITaM
npobuotndyeckux mnpemnapatoB A2 u HmMmmyHodumop mpenynpexnaer 3ab0jaeBaeMOCTh U
CHOCOOCTBYET peau3aliy penpoIyKTUBHOTO U MPOJTYKTUBHOTO NMOTEHIIMANIa OpraHu3Ma.
KuroueBblie cj10Ba: CBUHOMATKH, TIOpOCsTa, TpoduoTrdeckue mpenaparsl A2 u UmmyHnodop,
PENpOayKTUBHBIE U IPOYKTUBHBIE KauecTBa, OMOPECYPCHBIN MOTEHIH AN, COXPAHHOCTb.
APPLICATION OF PROBIOTIC PREPARATIONS IN REALIZATION OF
REPRODUCTIVE AND PRODUCTIVE QUALITIES OF PIGS


mailto:semenov_v.g@list.ru
mailto:nasty_obu@mail.ru
mailto:nik.kkirillov@yandex.ru
mailto:tihonov.an.s@yandex.ru

Semenov Vladimir G., doctor of biological science, professor, head of the department of
morphology, obstetrics and therapy, semenov_v.g@list.ru

Obukhova Anastasia V., postgraduate 2 years of study of the department of morphology,
obstetrics and therapy, nasty _obu@mail.ru

Kirillov Nikolay K., doctor of veterinary science, professor, professor of the department of
morphology, obstetrics and therapy, nik.kkirillov@yandex.ru

Tikhonov Anatoly S., doctor of philosophical science, professor of the department of general
education disciplines, tihonov.an.s@yandex.ru

Chuvash State Agrarian University

Problem and purpose. The purpose of the work is to realize the reproductive qualities of sows
and the productivity of piglets by activating the nonspecific resistance of the body with probiotic
preparations.

Methodology. To carry out research work, 3 groups of pregnant sows and newborn piglets of the
large white breed were formed, 10 animals in each group. Probiotic preparations A2 (the first
experimental group) and Immunoflor (the second experimental group) were used to stimulate the
bioresource potential of the animals.

Results. The 2-fold administration of probiotic preparations A2 and Immunoflor for pregnant
sows at the beginning of pregnancy and two weeks before childbirth, 0.25 kg and 0.08 kg per 1
ton of feed, respectively, ensures normal intrauterine growth of piglets, their health and
preservation, increasing the number of viable piglets in litter by 7,2 and 10.3 % and a size of
11.4 and 3.6 %, and also improving milk productivity of sows by 9.3 and 10.3 % (P < 0.05).
Administration of probiotic drugs A2 and Immunoflor to piglets for 21 days at a rate of 0.25 kg
and 0.005 kg per 1 ton of feed, respectively, contributed to a reduction in morbidity. During the
growth period the incidence in the groups was 60.0, 20.0 and 10.0 %, respectively. Piglets’
recovery in experimental groups occurred earlier by 1.4 and 4.0 days than in the control. By the
end of the growth period, the living weight of the piglets of the experimental groups was 11.5
and 13.8 kg higher than in the control.

Conclusion. Prescribing probiotic preparations to pregnant sows and newborn piglets A2 and
Immunoflor prevents morbidity and contributes to the realization of the reproductive and
productive potential of the body.

Key words: sows, piglets, probiotic preparations A2 and Immunoflor, reproductive and
productive qualities, biological resource potential, safety.
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CUCTEMA HAIIPABJIEHHOI'O BOCITPON3BOACTBA MOJIOYHOI'O CKOTA
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®I'bOY BO Yysamckuii 'AY

Heanb pa6oThl — H3y4NUTh BIUSHUE HAIIPABICHHOTO BOCIIPOM3BOJICTBA KOPOB Ha (JOPMHUPOBAHUE
BBICOKOIIPOYKTUBHBIX 3JOPOBBIX CTa.

Metonoanorusi. HayuHo-ucciemoBarenbckass pabora TmpoBefeHa B 0a30BBIX XO3SHCTBAX
Pecniyonuku Kazaxcran: CIIK «[13 Anmarte», WUIl «CeiaeikoB», UIT «Kapumo», TOO
«Tacrobe Arpo®@yn» Anmarunckor, TOO «Kakmarac-Kopnait» JKamObuickoir, TOO «bopre
munka» Typkecrancko u KX «3aifireHoB» Bocrouno-Kazaxcranckoit obOmacreid. s
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HCKYCCTBEHHOTO OCEMEHEHHs BbIOMpanu Tenok 12-14-mecsiaHOro Bo3pacra KHUBOW Maccoil oT
360 Kr W KOpOB-NEPBOTEJIOK TOJIMITHHCKON, CUMMEHTAIbCKOW, IIBUIIKOW W YEPHO-TIECTPOM
nopos. OceMeHeHUE MPOBOJAWIM PEKTOLEPBUKAIBHBIM METOJOM C TOMOIIBIO HHCTPYMEHTA
Alpha Vision 3aMOp0K€HO-OTTassHHBIM CEMEHEM, pa3/IeJICHHBIM 110 TTOJY.

Pesyabrarsl. /I yCKOPEHHOro  peMOHTa  CTaga M YBEIWMYEHUS  MOrOJIOBBA
BBICOKOIIPOAYKTUBHBLIX KOPOB B KPYIIHBIX XO3SIHUCTBaxX IIO IMpOU3BOJACTBY MOJIOKa HCIIOJIb3YIOT
CCKCUPOBAHHOC CEMA IHpU IMNEPBOM M BTOPOM OCCMCHCHUHU IICPBOTCIIOK, IIOJYYCHHBIX OT
BBICOKOTIIPOIYKTUBHBIX MaTepeil. CorlacHO Hay4HBbIM JaHHBIM, 3()(PEKTUBHOCTD, MMOTydaeMas OT
HCIOJIL30BAaHUS TaHHOW METOJIMKH, COCTaBIAET 65-95 % ocobeii xenarenbHOro moja. Hanbomee
BBICOKHEC PE3YIIBTATHI IINIOAOTBOPHOCTU OCCMCHCHUA CCKCUPOBAHHBIM CEMECHEM B CIIK «II3
Anmats», UIT «Kapumos» n KX «Kaknarac Kopnaii» mosydyeHsl B OCEHHE-3UMHUI NEpUOA U
coctaBwi oT 58,1 nmo 65,2 %, npu uuHaekce ocemenenus 1,58-1,72. Ilpu wucnosib30BaHUU
CEKCUPOBAHHOI'O CEMEHM OT IEPBOTENIOK B CpeIHEM OIy4ueHO 92 % Tenok. [Ipu cpaBHUTENBHOM
aHaJIM3€ PE3yJIbTaTOB IIO BCEM X03giicTBaM HauOoJee BBICOKHE IIOKA3aTEIIH IIOJOTBOPHOCTH
OCEMEHEHHUsI OTMEUEHBI y TEJIOK IMPH eCTECTBEHHOW MoioBoil oxore. Ha ¢one ropmonampHON
CTUMYJIUA MOJIOBOM OXOTHI Ha6J’IIOI[aeTC}I CHMIKCHHUC IINIOJOTBOPHOCTH OCECMCHCHHA B CPCAHEM
Ha 4,72 %. Ilpu nucnancepuzanvu KOPOB M TEJIOK BBISIBICHO 202 TOJIOBBI C HapylICHUEM
BOCIIPOM3BOAMTEIBHBIX (QYHKIMHA, U3 HUX BbUleueHO 176 ronoB (87,13 %), ¢ SHIOMETPHUTOM —
81,25 %, ¢ dhommukyasipHO# KucTol — 86,79 %, ¢ runodynkuueii suanukos — 91,76 %.
3akJjoueHmne. Haquo 000CHOBAaHO H OKCIICPUMCHTAJIbHO OO0Ka3aHO BJIMSAHHC HAIIPABJICHHOI'O
BOCIIPOM3BOJICTBA KOPOB Ha (DOPMHUpPOBAHUE BHICOKOMPOIYKTHBHBIX 3OPOBBIX CTaJ B 0a30BBIX
xo3siictBax PecriyOnuku Kaszaxcran.

KaroueBble CJ10Ba: KOPOBEI, CCKCUPOBAHHOC cems, IJI10A0TBOPHOCTH OCEMCHCHUA,
BOCIIPOU3BOAUTCIIbHBIC KaUCCTBA.

SYSTEM OF DIRECTED REPRODUCTION OF DAIRY CATTLE

Semenov Vladimir G., doctor of biological science, professor, head of the department of
morphology, obstetrics and therapy, semenov_v.g@list.ru

Kondruchina Svetlana G., candidate of veterinary sciences, the associate professor of the
department of morphology, obstetrics and therapy, svetlana-kondruchina@yandex.ru

Maykotov Agzhan N., postgraduate of the department of morphology, obstetrics and therapy
agjan.maikotov@mail.ru

Tolstova Svetlana L., postgraduate of the department of morphology, obstetrics and therapy
stolstova@gmail.com

Ivanova Tatyana N., postgraduate, the assistant of the department of morphology, obstetrics
and therapy, yagushova@yandex.ru

Chuvash State Agrarian University

Problem and purpose. The purpose of the work was to study the effect of directed reproduction
of cows on formation of highly productive healthy herds.

Methodology. The research was carried out at the basic farms of the Republic of Kazakhstan:
APC “PZ Almaty”, PE “Sydykov”, PE “Karimov”, LLP “Tastobe AgroFood” in Almaty region,
LLP “Kakpatas-Kordai” in Zhambyl region, LLP “Borte Milka” in Turkestan region and CF
"Zaitenov" in Eastern-Kazakhstan region. For artificial insemination, a calf of 12-14 months of
age was chosen with a living mass of 360 kg and first-born cows of Holstein, Simmental,
Schwitz and black and white breeds. Insemination was performed by recto-cervical method using
Alpha Vision tool with frozen-thawed semen divided by sex.

Results. For accelerated repair of herd and increase of number of highly productive cows at
large dairy farms one uses sexed semen for the first and the second insemination of fresh cows
got from highly productive mothers. According to scientific data, the efficiency obtained from
using this technique is 65-95 % of individuals are of the desired sex. The highest results of the
fruitfulness of insemination by sexed semen were obtained at APC “PZ Almaty”, PE “Karimov”
and LLP “Kakpatas-Kordai” in the autumn-winter period and ranged from 58.1 to 65.2 %, with
an insemination index of 1.58-1.72. When using sexed semen from fresh cows, about 92 % of
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heifers were obtained. With a comparative analysis of the results for all farms, the highest
indicators of the fruitfulness of insemination were noted in calves during natural estrus. Against
the background of hormonal stimulation of estrus, there was a decrease in the fruitfulness of
insemination by an average of 4.72 %. During the medical examination of cows and heifers, 202
heads with impaired reproductive functions were detected, of which 176 heads (87.13 %) were
cured, with endometritis - 81.25 %, with follicular cyst - 86.79 %, with ovarian hypofunction -
91.76 %.

Conclusion. The influence of directed reproduction of cows on formation of highly productive
healthy herds was scientifically and experimentally proved at basic farms of the Republic of
Kazakhstan.

Keywords: cows, sexed semen, insemination fruitfulness, reproducing qualities.
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INOBBILWIEHUE 3JY®®EKTUBHOCTHU PABOTHI s OYUCTKH BOPOXA B
KAPTO®EJIEYBOPOYHbIX MAIHINHAX
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Psi3anckuil rocyapcTBeHHBIN arpoTexHonornueckuii yuusepeutet numenu I1.A. KocteiueBa
IIpo6aema u neas. [Ipu yoopke kaprodens oT kiryOHEH oTaensIeTcsl 3HaUUTeIbHOE KOJIMYECTBO
nouskl. [TpoceuBaromue cenaparopbl HeJOCTaTOUHO F((HEKTUBHBI Ha CYTJIMHUCTBIX MMOYBAX MPU
MOBBIIICHHON WJIM IOHW)KEHHOHN BIIQXKHOCTH, YTO NPUBOJUT K CHIKEHHUIO arpOTEXHUYECKUX U
AKCIUTYaTAl[MOHHBIX TOKa3aTelel YOOpOUHOM TEXHMKH. DTO BBI3BIBAET BO3PACTAHUE HATPY3KH
Ha OpraHbl BBIHOCHOMW Celapaiyy, B YaCTHOCTH, Ha NMaJbYMKOBBIE TOpKU. Llenp uccnenoBannii —
noBbIlIeHHE 3()(PEKTUBHOCTU PabOTHI IO OUHUCTKE BOPOXa B KapToPesieyOOpOUHbIX MalIMHAX.
Metonoaorus. IlpenBapurenbHO OTCENMapUpPOBAHHBIM KapTO(denbHbIM BOpOX, Momagas Ha
NaJbUYUKOBYIO TOPKY, JOJIKEH HAXOAUTHCA B IOCTOSSHHOM JIBUKEHHH, YTOOBI 0OecreunBaTh
oTneneHue KiyoHel kaprodens or mpumecell. Komebanus mampbyaToro TpaHcropTepa TOpPKU
MO3BOJIIIOT UHTEHCU(UIIMPOBATH MPOLECC pa3JIeIeHNs KOMIIOHEHTOB KapTo(eabHOro BOpoxa 1
YBEJIMUUTH IUloHanp cenapauuy. [louBeHHbIE KOMKH, KaMHM M PacTUTEIBHBIE IPUMECU
Onarogaps KosiebaHUSIM 3acTPEBAIOT MEXAY MajbllaMU TpPAHCIOPTEpa, a OKPYIJIble KIyOHU
Kaprodens  NpuoOpeTaoT  JONMOJHHUTENbHYIO  MOJBMXKHOCTB.  Hactpoiika  koneGaHui
NaJIbUYMKOBON TOPKH TNPOU3BOAMTCA HCXOAS U3 YCIOBUH YOOPKM M TUIA TOYBBI IyTEM
pEryJaMpoBaHMsS YAcTOTHl BpAIIEHUS KYJIAayKOBOrO OJIOKa M BBICOTBI €ro yCTAHOBKH.
PaccmoTpeHo B3auMOJeHCTBUE KyJlauka BCTPSIXMBAIOIIEIO0 MEXaHHU3Ma C MajJb4aThbIM MOJIOTHOM
ropku. CKOpocTh KoJieOaHH OJI0THA TOPKU 3aBUCHUT OT pajiyca Kyjlayka U YriIoBOM CKOPOCTH.
PesyabTaThl. AHaiu3 Mokaszaj, YTO YCKOpPEHHE MOJ0pachlBaHMs MOJOTHA B 3HAUUTEIBHON
CTENEHM 3aBUCUT OT YIVIOBOM CKOPOCTH KyJadka. YCTaHOBJIEHO, YTO IpU YIJIE HAKJIOHA
NaJlbuMKOBOM ropku 12°-35° BennumMHa YCKOpPEHHUH il CKaThIBaHMA KIyOHEH IO TOpke
cocraBisger ay = 9,59-8,0 M/c’, UYTO COOTBETCTBYEeT YIJIIOBOW CKOPOCTH KyJauka
BCTpsiXuBaroIero Mexanusma 13,8-12,7 pan/c wnu yacrore Bpamienust 132,2-121,3 06/MuH.
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3akJjoueHmne. HpI/IMeHeHI/Ie KYJIQYKOBOI'O BCTPAXUBAIOLICTO MCXAaHMU3Ma ITO3BOJISICT IOBBICUTH
KauecTBO pabOThl MaJbYMKOBONH TOPKH M 00ECIEYUTh BO3MOXKHOCTH PETrYJIMPOBKH YACTOTHI U
AMINIMTYABI TP U3SMCHCHUH ITIOYBCHHO-KIIMMATUYCCKUX YCHOBHﬁ.

KiroueBnble cioBa: kaprodensb, yoopka, MalllMiHa, CEeTapaliys, MOBPEKICHHS, ITOTEPH.
INCREASED EFFICIENCY FOR CLEANING THE HEAVES IN POTATO
HARVESTING MACHINES

Beznosyuk Roman V., cand. tech. sci., associate professor, Department of metal technology and
repair of machinery, romario345830@yandex.ru

Evtekhov Dmitry V., postgraduate student, evtechov2015@yandex.ru

Borychev Sergey N., Dr. tech. sci., Professor, university@rgatu.ru

Kostenko Mikhail Yu., Dr. tech. sci., Professor, Department of metal technology and repair of
machinery, kostenko.mihail2016@yandex.ru

Rembalovich Georgy K., Dr. tech. Sci, Dean of the Faculty of Road Transport,
rgk.rgatu@yandex.ru

Ryazan state agrotechnological University named after P.A. Kostychev

Problem and purpose. When harvesting potatoes, a significant amount of soil is separated from
tubers. Screening separators are not effective enough on loamy soils with high or low humidity,
which leads to a decrease in the agrotechnical and operational indicators of harvesting equipment
This causes an increase in the load on external separation organs, in particular, on hedgehog
slides.

Methodology. The pre-separated potato heap, falling on the hedgehog, must be in constant
motion to ensure the separation of potato tubers from impurities. Oscillations of the roller slide
conveyor make it possible to intensify the process of separating the components of the potato
heap and to increase the separation area. Soil lumps, stones and plant impurities get stuck
between the conveyor fingers due to vibrations, and rounded potato tubers acquire additional
mobility. The vibration of the hedgehog slide is adjusted based on the harvesting conditions and
soil type by adjusting the rotational speed of the cam block and the height of its installation. The
interaction of the pin of the shaking mechanism with the finger-like blade of the slide is
considered. The oscillation speed of the roller bed depends on the radius of the pin and the
angular velocity.

Results. Analysis has shown that the acceleration of the belt throw depends largely on the
angular velocity of the pin. It was found that at an angle of inclination of the hedgehog slide of
12° - 35°, the magnitude of the accelerations for rolling tubers down the hill is ay = 9.59 — 8.0
m/s2, which corresponds to the angular velocity of the shaking mechanism pin 13.8 — 12.7 rad/s
or a speed of 132.2 — 121.3 rpm.

Conclusion. The use of a pin shaking mechanism improves the quality of the hedgehog slide and
provides the ability to adjust the frequency and amplitude when soil and climatic conditions
change.

Key words: potatoes, harvesting, machine, separation, damage, loss.
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arporexHosiorudeckoro  yHuepcurera umeHu IILA.  KocrteiueBa, JouEHT  Kadenpbl
SJIEKTPOTEXHUKUA U DJIEKTPOHUKHU J[OHCKOTO TOCYJapCTBEHHOI'O TEXHHYECKOI'0 YHHUBEPCHUTETA,
limarenkodstu@yandex.ru

HpoﬁneMa U 1eJb. HepCHeKTI/IBHHM OHEProHOCUTEIIEM, IIOTCHIIMATT KOTOPOTO B MOJHOH MECpPEC
MOKHO HCIIOJIB30BaTh JIMIIb IIPpU O6€CH€‘-I€HI/II/I A0IMYCTUMOI'0 YpOBHA €ro CaHUTapHO-
BHI/I,HCMI/IOJIOFI/I‘IGCKoﬁ 6630HaCHOCTI/I, ABJIACTCS 66CHO,[[CTI/IJIO‘IHBIﬁ HaBo3. B 3aBucmMoOCTH OT
IPUPOIHO-KIMMATUYECKUX YCIOBHUM, TEXHOJIIOTUU COAEPKAHUS KUBOTHBIX U CIIOCO0a ylaaeHUs
€T0 arpOXuMHYECCKHUEC CBOICTBa MOI'yT CYICCTBCHHO OTJIMYAaTbCA. HOSTOM}’ BaXXHBIM KpUTCPUEM
HHEPTeTUYECKU U IKOJIOTUYECKH YPPEKTUBHON yTUIM3ANN SABISETCS IOHUMAaHNUE HATPaBJICHUS
z[anLHeﬁmero HUCITIOJIB30BaHUs. ]_ICJ'IBIO JaHHOT'O MCCJICAOBAHHUSA ABJISACTCA pa3pa60TKa MCTOAUKHU
OLCHKHN IIOTCHII M AaJIa OpTraHU4YCCKUX O0TX010B JZKUBOTHOB/ACTBA KaK 3(1)(1)6KTI/IBHOFO
OHCPrOHOCUTEIIA.

MeTOJIO.JIOFI/Iﬂ. HpI/IBel[eHa KJIaCCI/I(i)I/IKaLII/IH TUIIOB OPraHUYCCKHUX OTXOAO0B JXUBOTHOBOACTBA B
3aBHCUMOCTHU OT HaHpaBJ’IeHI/Iﬁ HUX YTUJIU3allhU. Hp0H3Bez[eHa OIICHKa CPpEAHETrOJ0BOTO 00nEéMa
o0pa3yemMoro HaBo3a, Ha OCHOBaHMHM KOTOPOH C(HOPMYIHPOBAHBI OCHOBHBIC ITapamMeTphl
SHepreTudecku 3PPEeKTUBHON X YTUIU3ALUU: YAEIbHbIE 3aTPaThl HA COOp, TPAHCIIOPTUPOBKY U
BHeceHUe oTx0/10B, MJIX; yaenbHBIC 3aTparhl Ha obOe33apakuBanue, MJIK; 3HepreTHYecKui
NoTCHOHUAaI, XapaKTepI/I?»YIOH_[I/Iﬁ OTHOIIIEHHE BaJIOBOM M OOMEHHOM OQHCPIrur SHCPrOHOCUTCIIA,
M/Ix; OMOPHEPTeTUYECKUH KITJ, ONPEACIISIONINA TMPOJOHTHPOBAHHOCTD arpOXUMHUYECKOTO
3(1)(1)6KT8, K HCIIOJIB30BAHHOMY IMNOTCHLIUAY BHECEHHOTI'O yI[06peHI/I}I B TeuyeHUe 3-5 JIeT B
COOTBETCTBUH C CGBOO60pOTOM, MIPpUPOAHO-KIIMMATHYCCKUMHA U arpOXUMHUYCCKUMU YCIIOBUSMHU.
Pe3y.m>TaT1,1. Hpe,I[CTaBJ'IeHa MOACJIb BSaHMOHeﬁCTBHH KUBOTHOBOAYECCKHUX KOMIIICKCOB C
aTMOC(i)epOIZ, HO‘-IBOfI, IMOBCPXHOCTHBIMH W TPYHTOBBIMHM BOJaMH B BHAC OSKOCHCTCMBI,
HOBBOHHIOIHCﬁ OLICHUTH OCHOBHBIC KaTCropruun 3JICMCHTOB, B3aHMOH€ﬁCTBymMHX C
OKPY’KaIOIIeW Cpelod Ha BCEX dTanax YTHWIM3alUh OecroJACTHIOYHOrOo HaBo3a. OCHOBHBIMU
JJICMCHTaMU, BBI6paCBIBaeMBIMI/I B aTMOC(i)epy npu yTujin3anuum CBHUHOI'O 66CHO,Z[CTI/IJ'IO‘IHOFO
HaBo3a, sBIAOTCSA: ammuak NH3, okcup azora N20O, meran CH4, okcupa yrimepoma CO2; B
MOYBY, TIOBEPXHOCTHBIE U TPYHTOBBIE BOJBL: okcull (ochopa P20S, conu a30THOW KUCIOTHI B
Bujae Hutpar aHuoHoB NO3-, cynbdarpenykTopbl, a TakKe NaTOreHHble (POpPMbI
kononueoOpasyromux  eauaun  (KOE)  ob6mux  xkomudopmusix  Oaktepuit  (OKB),
onamkooOpasyromux enunul (BOE), TepmoTonepanTHeix konudopmubsix Oakrepuit (TTKDB),
dexanpubix cTpenTokokkoB (DPKCTK). JlokazaHo, uTo Hamboyee CYIIECTBEHHON omeparve,
OTpeeNAONEeH yPOBEHb CAHUTAPHO-AIHUAEMHUOIIOIMYECKO 0€30MacHOCTH  YTHIN3UPYEMOTO
OpTraHHU4Y€CKOro MaTepuala, sBJIICTCA €TO 0663321pa)KI/IBaHI/IC.

3akiarouenue. Hanbomb1Iyro 5K0JI0rMUECKyI0 Harpy3Ky U MaTOr€HHOCTD NMPEACTaBISAIOT KUAKUE
OTXO0Abl CBUHOBOACTBA IIpU 6CCHOI[CTI/IJ'IOLIHOM COJACPKaHNU JKUBOTHBIX. COOTBGTCTBCHHO,
Ba’>XHBIM q)aKTOPOM, OnpeaACIAIOIINM 0€30I1aCHOCTh DKOCHUCTEMBI YTUIIA3alu OPraHn4YCCKUuX
O0TXO0O0B JKNBOTHOBOACTBA, ABIACTCA OIIpCACIICHUC OIITUMAJIBHBIX napameTpoB nux
00e33apaKuBaHMUsI.

KiaoueBbie ciioBa: OpraHu4Y€CKUC OTXOAbl KHWBOTHOBOICTBA, GCCHOILCTI/IHO‘{HLIIZ HaBO3,
00e33apaXMBaHNe YTWIN3AIUU OECMOACTHIIOYHOTO HaBO3a, JKOCHCTEMa O€CIOICTUIOUHOTO
HaBO3a.

ECOSYSTEM FOR RECYCLING ORGANIC WASTE OF LIVESTOCK
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Kostychev, Associate Professor of the Department of electrical engineering and electronics, Don
state technical university, limarenkodstu@yandex.ru

Problem and purpose. Liquid manure is a promising energy carrier, the potential of which can
be fully used only if the acceptable level of its sanitary and epidemiological safety is ensured.
Depending on the natural and climatic conditions, the technology of keeping animals and the
method of disposal, its agrochemical properties can differ significantly. Therefore, an important
criterion for energy and environmentally efficient disposal is understanding the direction of
further use. The purpose of this study is to develop a methodology for assessing the potential of
organic waste from animal husbandry as an effective energy source.

Methodology. The classification of types of organic waste from animal husbandry, depending
on the directions of their utilization, is given. An assessment of the average annual volume of
manure generated was made, on the basis of which the main parameters of their energy-efficient
utilization were formulated: unit costs for collection, transportation and introduction of waste,
MJ; unit costs for disinfection, MJ; energy potential, which characterizes the ratio of gross and
exchangeable energy of an energy carrier, MJ; bioenergetic efficiency, which determines the
prolongation of the agrochemical effect to the used potential of the applied fertilizer for 3-5 years
in accordance with the crop rotation, climatic and agrochemical conditions.

Results. A model of the interaction of livestock breeding complexes with the atmosphere, soil,
surface and ground waters in the form of an ecosystem is presented, which makes it possible to
assess the main categories of elements interacting with the environment at all stages of the
disposal of liquid manure. The main elements emitted into the atmosphere during the utilization
of liquid pig manure are: ammonia NH3, nitrogen oxide N20, methane CH4, carbon monoxide
CO2; into soil, surface and ground waters: phosphorus oxide P205, nitric acid salts in the form
of nitrate anions NO3-, sulfate reducers, as well as pathogenic forms of colony-forming units
(CFU) of total coliform bacteria (TCB), plaque-forming units (PFU), thermotolerant coliform
bacteria (TTCB), fecal streptococci (FCSTC). It has been proven that the most essential
operation that determines the level of sanitary and epidemiological safety of utilized organic
material is its disinfection.

Conclusion. The greatest environmental load and pathogenicity are caused by liquid waste from
pig breeding with liquid keeping of animals. Accordingly, an important factor determining the
safety of the ecosystem for the utilization of organic waste from animal husbandry is the
determination of the optimal parameters for their disinfection.

Key words: organic waste of animal husbandry, liquid manure, disinfection of liquid manure
utilization, liquid manure ecosystem.
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IIpoGiema wu wpeab. Llenpr0 MPOBOAMMOIO MCCIENOBAHUS SBISETCS  JOKA3aTEIbCTBO
3P PEeKTUBHOCTH TP PEpEeHIIMPOBAHHOTO PACIIPEACTICHHS CEMSH U yI0OpEHUH MpH MOCEBE.
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MeTOIIO.J'IOFI/Iﬂ. I[HSI JOCTMXKCHHUSA LEJIU HUCCICAOBAaHUA C IIOMOIIBIO FeOI/IH(pOpMaI_[I/IOHHBIX
cucreM SkyScout u CnyTHUK Arpo OBUTH M3Y4€HBI KOCMUYECKHE CHUMKH TTOJICH 3a MpOIIemme
3-5 ner. Ha ocHOBe MaHHBIX CHHMKOB HCCIIEIyeMbIe MOJS ObUIM pa3lesieHbl Ha YYacTKH C
BBICOKHM, XOpPOIIHUM, CPCIHHUM W HU3KHUM 3HAUYCHUEM ,I[I/I(b(l)epeHHI/IPOBaHHOFO BEI€TAallMOHHOI'O
unaekca (NDVI) pasButus Omomaccel M3 TOoAa B TOJ IO ONPEACICHHBIM KYJIBTYypaM.
HpO6J'IeMHBIe Y4aCTKH AOIIOJHHUTEIBHO 06CJ'ICI[OB2U'II/ICB IIpyu 1IOMOIIH 06xoz[a 1 BBISIBJIAJINCH
(baxTOpHl, OTPULIATENIFHO BIUSIOIIAE HA Pa3BUTHE PACTCHUN HA KaXJIOM ydacTke. COCTaBISsIINCH
KapThl-3afaHus Uil au(QepeHIIMpOBaHHOTO CeBa M BHECEHUS YIOOPEHHH C IOMOIIbIO
nporpamMmmuoro obecrmeuenuss SMS Advance Ag Leader Technology, mns xaxmoro ydactka
3agaBajiiCb HOPMBI CEBa 1 BHECCHUA y,I[O6p6HHfI.

PesyabTatel. [lpu ceBe o3umbix B 2019 romy Ha mome No7 (74,8 ra mo dakry) ObuIO
n3pacxo0BaHo B cpeaHem 240,6 kr/ra cemsiH u cakoHomuieno 703,12 xr. Ha mose No8 (58,3 ra
o (akty) ObUTIO M3pacxomoBaHo B cpenHeM 240 Kr/ra ceMsH u cOKOHOMIIEHO 575 kr. Ha aByx
uccieayeMbix noysix (Ha 133,1 ra) O6puto u3pacxomoBano 1 275 kr (cemsn) wim 9 563 py6. [Ipu
muddepeHMpoBaHHOM ceBe Ha mosie No7 ypoXaiHOCTh, B CpeIHEeM, cocTaBmia 56,7 1yra,
npubaBka coctaBuina 2,7 1/ra. B nepecuére Ha o6myto miomans oneita (133,1 ra) npudaska
cocraBmiia 35,9 TOHH, 4TO B JICHEKHOM 3KBUBaJIeHTE cocTaBiseT 467 181 py6. mimm 3510 py6/ra.
BBIBOI[I)I. B pe3yjabTaTe HUCCICAOBAHUA ObLIa IMOATBCPIKACHA BbICOKAs 3(1)(1)6KTI/IBHOCTB
muddepeHIIMPOBAaHHOTO CeBa M pacmpeleincHusl ymaoOpeHuid. HeoOXoawmmo TpoaoKHUTh
muddepeHrpoBaHHbIi ceB 03UMbIX B 2020 rony Ha 6oJee 3HAUUTENbHYIO MJIOMIA/b.
KiroueBble cjioBa: TouHOE 3emMienenue, AU GepeHIUPOBAHHBIN MTOCEeB, MU (HEPCHIIMPOBAHHOES
BHeceHue ynoopenuii, NDVI, ypoxxaliHOCTb.

APPLICATION OF GEOINFORMATION SYSTEMS AND DIFFERENTIATED
DISTRIBUTION OF SEEDS AND FERTILIZERS IN SOWING WINTER WHEAT IN
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tractor park, CMY62.rgatu@mail.ru
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Problem and purpose. The purpose of the study is to prove the efficiency of differentiated
distribution of seeds and fertilizers when sowing.

Methodology. To achieve the purpose space images of fields over the past 3-5 years were
studied with the help of geoinformation systems SkyScout and Sputnik Agro. Based on these
images, the studied fields were divided into areas with high, good, medium and low
differentiated vegetation index (NDVI) of biomass development from year to year for certain
crops. Problem areas were additionally examined by bypass and factors were identified that
negatively affected the development of plants on each site. Maps were drawn up for
differentiated sowing and fertilizer application using SMS Advance Ag Leader Technology
software, for each site sowing and fertilizer application standards were set.

Results. When winter sowing in 2019, on average 240.6 kg/ha of seeds were spent and 703.12
kg were saved in field No. 7 (74.8 hectares in fact). On average 240 kg/ha of seeds were spent
and 575 kg were saved in field No. 8 (58.3 hectares in fact). In the two fields under study (133.1
hectares) there were 1,275 kg of seeds or 9,563 rubles. When differentiated sowing in field No.
7, the average yield was 56.7 dt/ha and the increase was 2.7 dt/ha. In terms of the total area of
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experience (133.1 hectares), the increase was 35.9 tons, which in monetary terms was 467,181
rubles or 3,510 rubles/ha.

Conclusion. As a result of the study, the high efficiency of differentiated sowing and the
distribution of fertilizers were confirmed. It is necessary to continue the differentiated sowing of
winter crops in 2020 to a larger area.

Key words: precise agriculture, differentiated sowing, differentiated application of fertilizers,
NDVI, yield.
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Mopnosckuii rocynapctBeHHslid yausepeuteT uM. H.II. Orapésa

IIpodaema u ueanb. B HacTosmee BpeMs paboThl MO pa3paboOTKe HOBBIX M MOJAEPHU3ALUU
BBIITYCKaeMbIX JW3€Je He NpPeACTaBISAI0OTCS BO3MOXKHBIMH 0€3 MpPOBEACHHUS J1aOOpaTOPHBIX
UCIBITAaHUH, B X0Jle¢ KOTOPBIX Ha CTEHAAX IMOJIy4yaloT pa3jNYHbIe XapaKTEpPUCTUKU JIBUraTelleH,
NpOBOJAT HAcTpoMKy u ontumuzauuio cucreM JBC. B 3T0oii cBs3u wuccienoBaHus,
HaIpaBJIEHHbIE Ha MOBbIIeHUE 3 pexTuBHOCTH UcnbiTaHus JIBC myreM coBepIiieHCTBOBaHUS
METOJOB M CPEACTB HCIHBITaHMA, ucnoiab3oBaHuss IIK u coBpeMEHHBIX NIPOrpaMMHBIX
KOMIUIEKCOB, SIBJIIFOTCSI HECOMHEHHO AaKTyalbHbIMU. TakuMm o00pa3oMm, LIEJbI0 HCCIETO0BaHUS
ABJIIETCS COBEPUICHCTBOBAHME METOJOB M CPEICTB HCIBITAHUS TPAKTOPHBIX JBUTATENIEH.
3aayamMu JaHHOTO MCCIIe0BaHus ABIseTCS pa3padoTka 3pPEeKTUBHON METOAUKHU U CPEACTB JUIS
ucneltanus JIBC, MoznenupoBaHus €ro XapakTEPUCTHK B IPOrPAaMMHBIX KOMIUIEKCAX U €ro
anpobanus ¢ MpeCTaBIeHUEM PEe3yJIbTaTOB SKCIIEPUMEHTANIbHBIX UCCIIEJOBAHUM.
MeTtonosorus. J{ist BeIMOTHEHHS 33a4 UCCIIEI0BaHMs OblIa IPOBEIEHA MOJIEPHU3ALIUS CTEH 1A
KHN-5543 TOCHUTH, xortopasi mMo3BOJWIA PACIIMPHUTH €r0 (DYHKIIMOHAIBHBIE BO3MOXKHOCTH
nobaBiieHUEeM (YHKIUHU PETHCTPALUU OBICTPO MPOTEKAOLINX MPOIECCOB B XOJI€ HCIIBITAHUS KaK
B PEXKHUME XOJOCTOr0 X0/1a, TaK U B pexxume HarpykeHus. Mcnonp3oBanue ALII, nmporpammHoro
komriekca Power Graph B cocTtaBe crenaa mo3BosiseT moiydarh xapakrepuctuku JIBC B
3aBHCHUMOCTH OT pa3JIMYHBIX apryMEHTOB, B YacTHOCTH, OoT oboporoB JIBC. Jna neneit
MoJenupoBaHus Obuta wucmonb3oBaHa mnporpamma  «/IU3EJIb-PK», mnpennaznauenHas s
pacueTra ¥ ONTUMHU3AILMH JIBYXTaKTHBIX U YETHIPEXTAKTHBIX JIBUraTelIel BHYyTPEHHETO CTOPAHMUS.
PesyabTaTbl. C nenbto onpeaencHus 3(G(EKTUBHOCTH MPEIOKEHHBIX METOJIOB U CPEICTB,
MPUMEHUMBIX JJISl UCIBITAaHUSl JBUTATeNlell BHYTPEHHEro CropaHusi, B JaHHOM HCCIEIOBaHUU
ObUI TIPOBEZEH psA ONBITOB. B pesynbraTe OBUIM MOJYYEHBI XapaKTEPUCTHKU MEPEXOIHBIX
npoueccos JIBC, pemienbl onTUMHU3AIIMOHHBIE 337]a4l U CMOJEINPOBaHbl XxapakTepuctuku JIBC
B niporpamme «JIM3EJIb PK».
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3akmoyenune. Takum o00pa3om, B XOjA€ BBINOJHEHHUS HCCIENOBaHUM ObUI TPEACTaBICH
COBPEMEHHBI KOMIUIEKC, TMO3BOJSIONIMA HAa BBICOKOM YPOBHE MPOBOJUTH HAYYHbIC
HCCJIICAOBAaHUA U UCIIBITAHUA aBTOTPAKTOPHBIX [[BHFaTeJIeﬁ BHYTPCHHCT'O CrOpaHus.

KiarodeBbie ciioBa: ,Z[I/I3€J'IBHBII>1 ABUIaTCiib, CTCHI, HpOFpaMMHBII;'I KOMIIJICKC, HCIIBITaAaHUC,
XapaKTEPUCTHUKHU.

IMPROVEMENT OF METHODS AND MEANS OF TESTING AGRICULTURAL
TRACTOR ENGINES

Inshakov Alexander P., doctor of technical sciences, professor department of Mobile Energy
Means and Agricultural Machines named after Professor A.l. Leshankina, Ogarev Mordovia
State University, kafedra_mes@mail.ru

Uspenskiy Ivan A., doctor of technical Sciences, Professor, head of the Department "Technical
operation of transport”, Ryazan state agrotechnological University named after P. A. Kostychev,
Ivan.uspensckij@yandex.ru

Timokhin Sergey V., doctor of technical Sciences, Professor, Professor of the Department of
"Electric power and electrical engineering”, Penza state University, timohinsv@gmail.com
Kurbakov lvan 1., Ph.D., Associate Professor of the Department of Mobile Power Means and
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Kurbakova Maria S., post-graduate student of the Department of Mobile Energy Facilities and
Agricultural Machines named after Professor A.l. Leshankina, m.s.kurbakov@mail.ru

Ogarev Mordovia State University.

Problem and purpose. Currently, work on the development of new and modernization of
manufactured diesel engines is not possible without conducting laboratory tests, during which
various engine characteristics are obtained on stands, and internal combustion engine systems are
configured and optimized. In this regard, research aimed at improving the efficiency of internal
combustion engine testing by improving testing methods and tools, using PCs and modern
software systems, is undoubtedly relevant. Thus, the purpose of the study is to improve methods
and means of testing tractor engines. The objectives of this study are to develop an effective
methodology and tools for testing the internal combustion engine, modeling its characteristics in
software systems, and testing it with the presentation of the results of experimental studies.
Methodology. To perform the research tasks, GOSNITI Ki-5543 stand was upgraded, which
allowed expanding its functionality by adding the function of registering fast-moving processes
during the test both in idle mode and in loading mode. Using ADC and Power Graph software
package as a part of the stand allows to get characteristics of the internal combustion engine
depending on various arguments, in particular, on the engine speed. For modeling purposes,
program "DIESEL-RK" was used, designed for calculating and optimizing two- stroke and four-
stroke internal combustion engines.

Results. In order to determine the efficiency of the proposed methods and tools used for testing
internal combustion engines, a number of experiments were conducted in this study. In the result,
the characteristics of the transients of the internal combustion engine solved the optimization
problem and the simulated characteristics of the engine in DIESEL RK program.

Conclusion. Thus, in the course of the research, a modern complex was presented allowing high-
level research and testing of automotive internal combustion engines.

Key words: diesel engine, stand, software package, test, characteristics.

YK 631.347.084.13 10.36508/RSATU.2020.48.4.015
OBOCHOBAHHUE NMAPAMETPOB 110 COBEPHIEHCTBOBAHMWIO PEI'YJIATOPA
PACXOJA JOKAEBAJIBHBIX AIIITIAPATOB MAIIIUHbI «KKYBAHB-JIK1»
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Ps3anckuil rocyaapCTBEHHBIN arpoTexHosiornyeckui yausepcuret umenu [1.A. Kocteruesa
IIpo6sema u uesb. B craThe OTMEUACTCS CIOXKHOCTH PadOTHI AOXKACBATbHON MammHbI (M)
((Ky6aHB-.HK1» Ha CKIIOHOBBIX 3€MJIAX, OINPEACIACMBIX II€pCHIaoM I€OAC3NMYCCKUX BBICOT,
BBI3BIBAIOIINX TIEPENOINB, OCOOEHHO B KOHIIEBOM YacTU. DTO MPUBOJUT K HAPYLICHUIO
TEXHOJIOTHYECKOI'O IIponlecca II0JMBa HM3-3a CHMIXKCHHA TATOBO-CHECIIHBIX XapaKTCPUCTHK
IIOCJIICIHHUX TCJICKEK ILM, YTO U MOCITYXKUJIO HEJIbIO JaHHOTO UCCICAOBAaHMS.

MeTOIlOJIOFI/IH. HJ’ISI AOCTHXKCHUA LCIIHM HCCICAOBAHHA M OTBETA HA IMOCTABJICHHBIC BOIIPOCHI
OBUIO TPOAHATM3MPOBAHO OOECICUEHUE ABTOMATH3MPOBAHHOW TPYIIOBONH pPabOTHI MAIIMH C
JUCTAHIIUOHHBIM YIIPABJICHHUECM, BO3MOXHOCTb PEBCPCHBHOI'O IABUIKXCHHA C IIOJIMBOM H oe3
[0Jja4M BOJBI B MAIIMHY, MPOXOAMMOCTh Ha IOJIAX C HU3KOH HECyIIeld CIOCOOHOCTBIO IOYB.
OO0O0CHOBBIBAECTCS BO3MOXKHOCTh CTAOMJIM3AIlMU Ppacxo/ia B KOHIIEBOM yacTH JIM m0oKaeBaabHbIX
anmaparoB B mpenenax 1,8-2,0 n/c mpu ycraHOBKE MEMOPaHHOTO PEryisiTopa pacxoja THIIA
Valtec VT.085 (macca = 19,0 H). Ilpu ocHameHuun B yKa3zaHHOW dacTu TpyOompoBoja
perylIupyIOIUMHA  YCTpOHCTBaMU  OOJIBLIET0 KOJIMYECTBA ammaparoB (Jecsitb U 0OoJjee)
MaTCPHUAJIOCMKOCTD B pa3bl BO3PACTCT. HpI/IBO,Z[I/ITC}I pacyeT 1o 000CHOBAHUIO COOTBCTCTBYIHOIIIHUX
pa3MepoB PEryJATOpa € MPOBEACHUEM IMOUCKOBBIX UCCIEAOBAHUMI IO UX YTOYHEHUIO.
Pe3y.111>TaT1,1. PGSyJ'IBTaTBI HaCcTOAIICIO HCCIICAOBAHUA ITOKa3aJiM, 4YTO AJI1 CHMIXKCHUSA BCCOBBIX
XapaKTepUCTHK peryiaupyrouiero ycrpoicrsa Ha 50-60 % nomikHa OBITH 3a/1aya 3aMEHbI €r0 Ha
Ooiee JICTKYHO, YCOBCPIICHCTBOBAHHYO, MaJIOPACXOAHYIO MO,Z[I/ICI)I/IKaI_II/IIO.

3akaiouenmue. OTMeqaeTcs{, qTOo IMPOBCACHHLIC TCOPCTUKO-ITOMCKOBLIC HUCCIICA0BAHUA
MO3BOJIMJIIN YCTAHOBUTD: HauboJee MMpUEMJIEMBbIM I PETYyJIMPOBAHUA pacXxoda B KOHHGBOﬁ
yacTu JoxknaeBaibHOM MamuHbl  «KyOaup-JIK1» Moxxer OBITh  yCOBEpIIEHCTBOBAHHOE
peryjiupyromnice YCTpoﬁCTBO MeM6paHHOFO THIIA, 000CHOBAHHOCTh DTOTO OIIPEACIIACTCA
OoJibIliel TOYHOCTHIO mpoliecca peryaupoBanus (93-95 %) u MeHbIIe MaTepUATIOEMKOCThIO 110
CPaBHEHHUIO C CEPUHHBIMU MOJICIISIMU perylisiTopos (Ha 50-60 %).

KuaroueBnle cjioBa: AOXKACBAJIbHAA MAalllMHA, pETYJIATOP JAaBJICHUA, BBIXOAHOC JaBJICHHUC.
JUSTIFICATION OF PARAMETERS FOR IMPROVING THE FLOW REGULATOR
OF SPRINKLERS OF THE KUBAN - LK1 MACHINE»

Ryazantsev Anatoly 1., Doctor of Technical Sciences, Professor, Department of Metal
Technology and Machine Repair, ryazantsev.41@mail.ru

Kostenko Mikhail Yu., doctor of technical Sciences, Professor of the Department of metal
technology and machine repair, kostenko.mihail2016@yandex.ru

Ryazan state agrotechnological University named after P. A. Kostychev,

Antipov Aleksey O., Candidate of Technical Sciences, Head of the Department of General
Technical Disciplines, Theory and Methods of Professional Education, State Social and
Humanitarian University, antipov.aleksei2010@yandex.ru

Evseev Evgeny Yu., PhD student, Department of Metal Technology and Machine Repair,
evseev.evgeniy.1995@mail.ruAntipov Oleg V., PhD student, Department of Metal Technology
and Machine Repair, oleg.antipov@mail.ru

Ryazan State Agrotechnological University named after P.A. Kostychev

Problem and purpose. The article notes the complexity of the operation of the Kuban-LK1
sprinkler on sloping lands determined by the difference in geodetic heights that cause excess
watering, especially in the end part. This causes some violation of the irrigation process due to a
decrease in the traction characteristics of the last DM trolleys, which is the purpose of this study.
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Methodology. To achieve the research purpose and answer the research questions, the provision
of automated group operation of remote-controlled machines was analyzed, as well as the
possibility of reverse movement with irrigation and without water supply to the machine, and
cross-country ability in fields with low soil bearing capacity. The possibility of stabilizing the
flow rate in the end part of the DM sprinklers in the range of 1.8- 2.0 I/s when installing a Valtec
VT.085 type diaphragm flow controller (weight = 19.0 H) was justified. If more devices (ten or
more) were equipped with regulating devices in the specified part of the pipeline, the material
consumption would increase significantly. A calculation was given to justify the appropriate size
of the regulator with search studies to refine them.

Results. The results of this study showed that in order to reduce the weight characteristics of the
control device by 50-60 %, the task is to replace it with a lighter, improved, low-cost
modification.

Conclusion. It is noted that the conducted theoretical and search studies have allowed to
establish that an improved membrane-type regulating device can be the most acceptable for
regulating the flow rate in the end part of the Kuban-LK1 sprinkler. Its validity is determined by
the greater accuracy of the control process (93-95 %) and lower material consumption compared
to serial models of regulators (50-60 %).

Key words: sprinkler, pressure regulator, output pressure.
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OIEHKA MNOBPEXIAEMOCTU SBJOK B TAPE IIPU HX INEPEBO3KE I1O
JOPOI'AM C PA3JIMYHBIM INOKPBITUEM

CUMIAHKUH Apkaauii AHaToJibeBUY, J-p TEXH. HayK, nmpodeccop, mpodeccop kadeapsb
TOT, seun2006@mail.ru

BEJIIO JIroamuaa [lerpoBHa, conckarens, kadeapa TOT, mila2807@bk.ru

Ps3anckuii rocygapcTBeHHbIHN arpoTexHoniorndeckuii ynusepcuret uM.I1.A. Kocteiuena
IIpoGnema wu meab. llenpio HacTOSIIETO HWCCICAOBAHUS SIBIISETCA OIEHKA BIIMSHUS
pAacIoyIo’KeHHsI B Ky30B€ aBTOMOOMJIS SIIIMKOB C s10JI0KaMH copTa «Algapen», yCTOHUYUBBIMU K
MOBPEXJICHHUSAM, Ha H3MEHEHHE CKOPOCTH KOJIEOaHHId OTEFHBIX TUIOJIOB B JIEKAPTOBOW CHCTEME
KOOPJIMHAT MPHU JBM)KEHUH TPAHCIIOPTHOTO CPEACTBA IO JA0POTaM € pa3IMYHbIM MOKPHITHEM U C
Pa3JIMYHON CKOPOCTHIO.

Metonoaorus. B xauectBe oObekTa MccieoBaHUI ObLIM BBIOpaHBI SI0JOKH, YJIOXKEHHBIE B
CTaHJAPTHBIA SIIWK, pa3MENIaeMbIi B TpPeX IMOJIOKEHUSIX B Ky3oBe aBToMOOWIs «Dopm
Tpanszut». M3mepenus mpoOBOAMIMCH Ha JIOPOTax C TPeMsl Pa3NUYHBIMU THIIAMHU TOKPBITHH —
achanbT, MeOCHh U TPYHT HA CKOPOCTSAX aBTOMOOWIISI, HaXoAsAmuxcs B auama3zoHe 20-50 km/4.
[Tpu nmpoBeneHUM MCCIeI0OBaHUN MCIIONB30BaH METOJ 3aMepa YCKOPEHUH B TpeX HalpaBlICHUSIX
BCTPOCHHBIM B CMapT(oH akcelepoMeTpoOM C YCTAaHOBJICHHBIM Ha HEM MPOTPaMMHBIM
obecnieuenneM «M3mepurens BubOpammu 1.3.6 APK», a Takke Kilaccuyeckue pacyeTHbIe
METO/IbI, TO3BOJISIOIINE ONPEIEIIUTh CKOPOCTH SI0JI0OKA M €r0 KHHETUYECKYIO DHEPTHUIO.
PesyabTaTsl. BbiiBieHo Hawmydmiee (C TOYKM  3peHHMs]  HOBPEKIAEMOCTH  IJIOJIOB)
PAacIIONIOKEHHE SIIUKOB C SI0JOKaMU — MEXIY OCSIMH aBTOMOOWJIS, M HauXyJllee — Haj 3aHer
ocblo. [IpuBesieHa OIleHKa BEPOSITHBIX MOBPEXKACHUH JI0J0B Ha OCHOBE pacyeTa M3MEHEHHs MX
KAHETHYECKOW HHEPTUH TpPU ABWKEHHH aBTOMOOWIS. OTmpeneneH0 W3MEHEHHE BIaKHOCTH
IUIO/IOB BO BPEMEHU MPH MMHTAIMH MOTY4acOBOM MEPEBO3KU SOJIOK MO 1MeOEHOYHON JIopore co
cKopocThio 20 KM/4. Y CTaHOBIICHO, YTO 3aUKCHPOBAHHOE TTOBBIICHUE a0COTIOTHON BIAKHOCTH
wio/10B (6onee, yeM Ha 10 %) CyIIeCTBEHHO YCKOPUT MPOLECCH OMOIOIMYECKOr0 Pas3IoKEeHHUS,
U JTa)Ke JOMOJHUTEIBHOE OXJIKICHAE HE CMOXKET CYIIECTBEHHO 3aMEIITUTh ATOT IPOIIECC.
3akmouenue. Ha ocHOBaHUM NpPOBEIEHHBIX MCCIEIOBAHUN peKOMEHAyeTcs M30eratb J0por ¢
TPYHTOBBIM H IICOCHOYHBIM IMOKPBITHEM B MEPHOJ MX HEYAOBICTBOPUTEIHLHOTO COCTOSHUS, a
IPY HEBO3MOXHOCTH M30€XKaTh TAKUX YYaCTKOB MCIIOJIb30BaTh HU3KYIO CKOPOCTh JBHXKEHUS (HE
Bhime 20 KM/4), pacriosyaras SIMAKA MEXY OCSIMHU aBTOMOOHIIS.
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KiroueBble cJioBa: aBTOMOOWIb, CEIbCKOXO3SUCTBEHHAs! MPOIYKIUS, CKOPOCTh, JOPOKHOE
IIOKPBITUE, TPAHCIIOPT, YCKOPEHUE.

ASSESSMENT OF APPLES' DAMAGE IN CONTAINERS WHEN TRANSPORTING
THEM ON ROADS WITH DIFFERENT SURFACES

Simdiankin Arkadii A., Dr.Sc, Professor, Department of technical operation of transport,
Ryazan State Agrotechnological University named after P.A.Kostychev, seun2006 @mail.ru
Belyu Lyudmila P., researcher, Department of technical operation of transport, Ryazan State
Agrotechnological University named after P.A.Kostychev, mila2807 @bk.ru

Problem and purpose. The purpose of this study is to assess the effect of the location of boxes
with Idared apples, resistant to damage, in the car body on the change in the vibration speed of
individual fruits in a Cartesian coordinate system when a vehicle moves on roads with different
surfaces and at different speeds.

Methodology. Apples in a standard box placed in three positions in the body of a “Ford Transit”
car were chosen as the object of the research. The measurements were carried out on roads with
three different types of surface — asphalt, crushed stone and soil at vehicle speeds of 20-50 km/h.
During the research measuring accelerations was done with the help of an accelerometer built
into a smartphone with "Vibration Meter 1.3.6 APK" software installed on it. Besides the
classical calculation methods allowing to determine the speed of an apple and its kinetic energy
were used.

Results. The best (in terms of fruit damage) location of boxes with apples is found and that was
between the axles of the car, and the worst ones were above the rear axle. The estimation of
probable damage to fruits based on the calculation of changes in their kinetic energy when
driving a car was given. The change of fruit moisture was determined when simulating a half-
hour transportation of apples along a gravel road at a speed of 20 km/h. It was found that the
recorded increase in the absolute humidity of fruits (more than 10 %) significantly accelerated
the processes of biological decomposition. And even additional cooling could not significantly
slow down this process.

Conclusions. Based on the conducted research it is recommended to avoid roads with dirt and
crushed stone surfaces during their unsatisfactory condition. If it is impossible to avoid such
sections a driver should use a low speed (no higher than 20 km/h) placing boxes between the
axles of the car.

Key words: acceleration, agricultural products, road surface, speed, transport, vehicle.
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MOBBIIIEHUE KAYECTBA ITOBEPXHOCTHOM OBPABOTKH ITOYBBI
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HYHEPTreTUYECKUX CPEJICTB U CEIIbCKOXO3SIMCTBEHHBIX MaliuH uM. mipodeccopa A.U. Jlemankuna,
seregafedorov1989@mail.ru

KAJIHUH Aunexceil AnekccaHApPOBMY, aclUpaHT Kadeapbl MOOWIBHBIX SHEPreTUYECKHX
CpPEACTB M  CEIbCKOXO3SMCTBEHHBIX MamuH UM. 1podeccopa A.M. JlemaHkuHa,
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KAJTHUH Huxkoaaii AJjiekccaHIAPOBHY, aclupaHT Kadeapbl MOOMIIBHBIX IHEPreTHUYECKUX
CPEICTB U  CEIIbCKOXO3SMCTBEHHBIX MamMH U©M. npodeccopa A.M. Jlemankuna,
nik.zhalnin2015@yandex.ru

MopoBckuil rocynapctBeHHbslid yHuBepcuteT uMm. H.II. Orapesa

MNOJYHKHUH Amnapeii AnexkceeBMY, KaHJA. TEeXH. HayK, JOLEHT Kadeapsl ThUIOBOTO
obecreueHns yroJoBHO-UCTIONHUTEIbHOM cucTembl, Akagemuss ®CUH Poccun

IIpo6aema u meab. OOpaboTka MOYBHI SIBISETCS OAHOM W3 TPYIOEMKHX M OTBETCTBEHHBIX
onepauii. CoBpeMeHHble KOMOWHUPOBAHHBIE KYJIbTHUBATOPbl C YIPYTHUMU CTOMKaMU HE B
MOJTHOM Mepe OTBEYaloT arpoTeXHUYECKUM TpeOOBaHUSAM, NpPEIbABISEMBIM K Heil. 3To
OTpa)KaeTcs Ha KadeCTBE M KOJIMYECTBE ITOJIy4aeMOM CEIbCKOXO3AWCTBEHHOW IPOMYKIIHH.
[TpeamnoceBHas 06pabOTKa MOYBKI SBJISETCS 3aKIIOYUTEIBHBIM ATAIIOM TEepel OCEBOM KYIBTYP.
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Bo Bpems mpeanoceBHON 00pabOTKH OCYIIECTBIISIETCS HECKOJIBKO TEXHOJIOTMYECKUX POLIECCOB,
BKJTFOYAIONTUX KPOIICHHE TOYBBI, (POPMHUPOBAHWE TIOCEBHOTO JIOXKA, TOJPE3aHUE COPHBIX
pacrenunii. KadecTBeHHOE BBINOJHEHHE (POPMHPOBAHUS IIOCEBHOIO JIOXKAa OOECIIeYHBAET
IMMOBBIIICHUC BCXOXKCECTU CCMAH KYJIbTYp H ypOH(afIHOCTH. I_IGJ'IBIO JAaHHOT'O HCCICOOBAaHUA
SIBIISICTCS TIOBBIIIIEHNE KaYyeCTBA TOBEPXHOCTHONW 00PaOOTKU MOYBHI.

MeTOIIOJIOFI/IH. HaHHa}I oeJab JOCTUracTCa 3a CUCT YBCIMYCHUA IKECTKOCTH CTOMKH
KOMOMHHPOBAHHOTO KyibTHBaTOpa. OOBEKTOM HCCIEIOBaHUS BbIOpaHa yrpyras S-oOpa3Has
croiika. B mporiecce paboThl 3aKperieHHas! Ha YIPYTrol CTOMKE CTpenbyaTas jarna OTKIOHSETCS
OT HUCXOOHOI'0 IMOJIOKCHHUA, YTO IPUBOIUT K HGCOGJIIO,[[GHI/IIO ArpOTCXHUYICCKUX TpCGOBaHHﬁ.
OtkyioHEeHWe Jambl cocTaBisier Oosbmie 1 cMm. PaspabGoranHblii Ha Kadeape MOOMIBHBIX
SHEPreTUYECKUX CPEJICTB U cenbcKoxo3sicTBeHHbIX MamiuH MI'Y um. H.II. Orapesa perymnstop
KECTKOCTHU ITIO3BOJIMT HCKJIIIKOYUTH ,Z[aHHbeI HEOO0CTATOK. I[J'IH ITPOBCPKU pa6OTBI peryisropa
WCIIOJIb30BAIM TIOYBEHHBIM KaHA W JaOOPAaTOPHYI YCTaHOBKY, MOHTHPYEMYIO Ha paboueit
tenexke. Konebanus npy>KMHHOW CTOMKH 3aMepsutd TeH3oaaTdukamu conpotuBieHust 100 Om.
Jlist perucTpanyy CUTHAJIOB IaTYMKOB MCHOIb30Bainu Komruieke ZETlab. [Tapamerpamu paboTh
CTOMKHU OBLIH IPHUHATBI: OTKIIOHCHUA JIAIIbl OT UCXOJHOI'O ITOJOXKCHHUA (AH, M) U TATOBOC YCUIIUC
(P, H).

Pe3y.]11>TaT1,1. YcTaHoBKa peryiiaropa  KECTKOCTH B KOHCTPYKIIHMIO CTOMKH MO3BOJISIET
HUCIOJIL30BaTh €€ Ha MOYBax C IHUPOKHUM AHUAIla30HOM N3MEHEHHUH TBEPAOCTU C CO6JIIOIIGHI/I€M
arpoTeXHUYECKUX TpeOoBaHUK. Kpome TOro, mpuMeHEHHE TaHHOTO PEryJsTopa MPUBOIUT K
CHIDKeHHIO TsiroBoro conpotusieHus ¢ 380 mo 280 H mpu rioyOomne oOpaboTku 8 cM, mpu
riyoune 4 cm — co 160 no 70 H, npu ry6une 12 cm — ¢ 660 1o 550 H.

3akmoyenue. J[ng crabwimzanuu pa®oTHl Jlanmbl Ha YHPYro CTOWKE KOMOWHHPOBAHHOTO
KyJIbTUBATOpa HeO6XO,I[I/IMO MNpeaAYyCMOTPECTb PETYJIATOP KECTKOCTHU. HpI/IMeHeHI/IC JAaHHOT'O
perynstopa o0ecrneuyuBaeT CHUKEHHE BpPEMEHU pETYIUPOBKH JKECTKOCTH YIPYIMX CTOEK.
MaTepI/IaJ'ILI I[aHHOﬁ CTaTbu MOTYT OBITh HCIIOJIb30BaHLI pa6OTHI/IKaMI/I y‘IG6HBIX U HaYYHBIX
OpraHu3aIuu.

KioueBble cjioBa: TArOBOE CONPOTUBIEHHWE, KOMOWHHPOBAHHBIM KyJIbTHBATOp, YIpyras
CTOMKa, PETYJISTOP KECTKOCTH.

MPROVING THE QUALITY OF SURFACE TILLAGE

Fedorov Sergey E., Candidate of Technical Sciences, senior teacher department mobile power
and agricultural cars of professor A. I. Leshchankin, Institute of mechanics and power, Ogarev
Mordovia State University, seregafedorov1989@mail.ru

Zhalnin Aleksey A., postgraduate student department mobile power and agricultural cars of
professor A.l. Leshchankin, Institute of mechanics and power, Ogarev Mordovia State
University, alekseisxm@yandex.ru

Zhalnin Nikolay A., postgraduate student department mobile power and agricultural cars of
professor A. 1. Leshchankin, Institute of mechanics and power, Ogarev Mordovia State
University, nik.zhalnin2015@yandex.ru

Polunkin Andrey A., Candidate of Technical Sciences, senior teacher department logistics of
the penitentiary system, Academy of Federal penitentiary service of Russia

Problem and purpose. Tilling is one of the laborious and demanding operations. Modern
combined cultivators with elastic stilts do not fully meet the agrotechnical requirements for it.
This is reflected in the quality and quantity of agricultural products obtained. Pre-sowing tilling
is the final stage before sowing crops. When presowing tilling, several technological processes
are carried out, including crumbling the soil, forming the sowing bed, pruning weeds. High-
quality formation of the sowing bed provides an increase in seed germination of crops and yield.
The purpose of this study is to improve the quality of surface tillage.

Methodology. This purpose is achieved by increasing the rigidity of the combined cultivator
stilt. The object of the research is an elastic S-shaped stilt. In the process of work, the duckfoot,
fixed on an elastic stilt, deviates from the initial position, which leads to non-compliance with
agrotechnical requirements. The deviation of the duckfoot is more than 1 cm. The rigidity
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regulator developed at the Department of Mobile Energy Means and Agricultural Machines,
Moscow State University Named after N.P. Ogarev will eliminate this drawback. To check the
operation of the regulator, a soil channel and a laboratory setup mounted on a working trolley
were used. The vibrations of the spring stilt were measured with 100 Ohm resistance strain
gauges. The ZET lab complex was used to register the sensor signals. The parameters of the
work of the stilt included deviations of the duckfoot from the initial position (AH, m) and tractive
effort (P, N).

Results. A rigidity regulator in the structure of the stilt allows it to be used on soils with a wide
range of changes in hardness in compliance with agrotechnical requirements. In addition, the use
of this regulator leads to a decrease in tractive resistance from 380 to 280 N at a processing depth
of 8 cm, at a depth of 4 cm - from 160 to 70 N and at a depth of 12 cm - from 660 to 550 N.
Conclusion. To stabilize the work of the duckfoot in the elastic stilt of the combined cultivator, a
rigidity regulator must be provided. The use of this regulator provides a reduction in the time for
adjusting the rigidity of elastic stilts. The materials of this article can be used by employees of
educational and scientific organizations.

Key words: tractive resistance, combined cultivator, elastic stilt, rigidity regulator.
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BOCCTAHOBJIEHUE KJIAITAHA VYIPABJIEHUA PYJEBOI'O MEXAHHU3MA
ABTOMOBWJISA KAMA3

YEPBSAKOB Cepreii BuxkrtopoBuy, cr. mpenojaBarenb Kadeapbl TEXHHYECKOTO CEpBHCA
mama HA MI'Y um. H. I1. Orapesa, sergey.chervyakov@yandex.ru

CTOJISAPOB Aunekceii BaagumupoBu4, xann. texH. Hayk, gorneHt HU MI'Y um. H. IL
Orapesa, cabto@mail.ru

IIpoGaema u uwenb. Llenpio uccnenoBaHuii SIBUJIOCH TEOPETHUUECKOE OOOCHOBAHHME U BBHIOOP
METOAa BOCCTAHOBJICHMsI  KJallaHa  yIpaBJIEHUs pYyJIEBOIO  MeXaHW3Ma  aBTOMOOMIIA
CEIbCKOXO035UCTBEHHOTO Ha3zHaueHuss Mapku KaMA3. OOBeKT HuccleoBaHUs: COCIUHEHUE
30JIOTHUK-KOPITYC KJIallaHa YIpPaBIeHMs, [T0JIBEPKEHHOE THpoabpa3suBHOMY U3HOCY B IpoLiecce
JKCIUTyaTaluu.

Metopmoaorus. [y JOCTHKEHU LI€IH UCCIIe0BaHMs OBbIJIO MPOBEAEHO NpoduiorpapupoBaHme
U MIPOU3BEACHBI MUKPOMETPAXKHBIE U3MEPEHUS TOBEPXHOCTEN MOSCKOB 30JJOTHUKOB M KOPITYCOB
KJIanaHa.

PesyabTaTsl. [IpoBeneHHbIE HCCIENOBaHMS IMO3BOJIMIN MOJIYYUTh 3HAYEHUS MAKCHUMAaJIbHOTO
3a30pa MEXKIy MOsACKaMH 30J0THHKA M KOpIyca KjalaHa yNnpaBieHHs — 88 MKM, CyMMapHBIN
M3HOC cocTaBWI 156 MKM; ONpeaennuTh 3HaYeHHE CJI0S METAJUIOMOKPBITUS JIJIsl BOCCTAHOBJICHUS
TEXHOJIOTHYECKOTO 3a30pa B COeAMHEHHH, pazmepom 211 mMxm. B kauyectBe crocoba
BOCCTAHOBJIEHMSI MCCIIEAYEMOr0 COEAUHEHMs] OblUla BbIOpaHa 3JIEKTPOKOHTAKTHas IpHUBapKa
JIEHTBI Yepe3 MPOMEXYTOUHBIN Mojcioil. B kaduectBe nmoxacnosa npumensuicsa nopoiok [1I'-CP2.
OcHoBHBIE PEXXUMBI BOCCTAHOBJIEHUS 30JI0THUKA CIEAyIolue: cuja Toka 1,2 KA; JUINTeNbHOCTh
umnyascoB Toka 0,04-0,06 c; mmTenbHOCTh nay3sl MexAy umiysnbcamu Toka 0,08 c; gactora
BpallleHus MIUHAeIs — 6-8 00/MuH; ycuiue cxartus 37ekTpoqoB 1,5 kH; mpomoneHas momaga
CBapOYHBIX AJIEKTPOJOB — 3 MM/00. B kauecTBe crmocoba BOCCTAHOBJIEHMs KOpIyca BhIOpaH
MeToJT OoOpaOOTKM TMOJ YBEJIWYEHHBIH pa3Mep MpH MOMOIIM anMas3Hbix pas3Beprok HIIO
«MuKpoH» Ha  CcIOeUUaJbHOM  CTaHKe Uil T[penu3suoHHod  oOpabdorku  CIIO-
01.TpuboTexHuueckue HCCIEAOBaHUS BOCCTAHOBIIEHHOTO COEIMHEHUS [0 CXEME «POJIHUK-
KOJIOJIKa» IOKAa3aJM, YTO Mapa TpeHHs ¢ HaraBieHHOU yieHTol SO0X®DA obnamaer mydymmMu
TPUOOTEXHUYECKUMHU XapaKTEpUCTUKaMU IO CPaBHEHHIO C JTAJOHHOM Mmapoil: ko3 uuueHT
TpeHMsI MeHblle B 1,45 pa3za, MHTEHCHBHOCTh WM3HAIIMBAHUSA COEIMHEHUS B 1,4 pasa HUKE,
npenzaaupHas Harpy3ka Oonpie B 1,41 pa3za.

3akmouyenue. B pesynbrare mccienoBaHuil ObUIO YCTaHOBIIEHO, YTO IMPEIOKEHHBIH CHOCO0
BOCCTAHOBJIEHHSI HE TOJIbKO MO3BOJUT BOCCTAHOBUTH M3HOLIEHHYIO MOBEPXHOCTH 30JI0THUKA U
yOpath NeeKTHBI CI0H B OTBEPCTUH KOpIlyca KiamaHa YIpaBJIeHHsS, HO U B JajbHEUIIEM


mailto:sergey.chervyakov@yandex.ru
mailto:cabto@mail.ru

MOBBICUTh PECYPC PYJIEBOIO0 MEXaHHM3Ma, CO3[aB HAa M3HALIMBAEMON PECYpPCOOINPENEIISAIONIEH
MOBEPXHOCTH  KJjamaHa yMOpaBJICHHWs HOBBIM  ClIOM, oOnamarommuii  Oojiee  BBICOKOU
HM3HOCOCTOMKOCTHIO.

KamoueBble cioBa: QJICKTPOKOHTAKTHAA IIPpHBApPKaA, 30JOTHHK, KOPIIYC, BOCCTAHOBJICHHUC,
pyJieBoe.

STEERING CONTROL VALVE RESTORECAR KAMAZ

Chervyakov Sergei V., Senior Lecturer, Department of Technical Service of Machines,
National Research Mordovia State University, sergey.chervyakov@yandex.ru

Stolyarov Alexey V., Associate Professor, candidate of technical sciences, National Research
Mordovia State University, cabto@mail.ru

Problem and purpose. The purpose of the research was the theoretical substantiation and the
choice of the method to restore the steering control valve of an agricultural vehicle of KamAZ
brand. The object of the research was connection valve spool - valve body, subject to water-jet
wear during operation.

Methodology. To achieve the purpose of the study, the stylus method was used and micrometer
measurements of the surfaces of spool belts and valve bodies were made.

Results. The studies carried out made it possible to obtain the values of the maximum clearance
between the spool belts and the control valve body - 88 pum, the total wear was 156 um. The
value of the metal coating layer for the restoration of the technological gap in the joint, in the
amount of 211 microns, was obtained. Electrocontact welding of a tape through an intermediate
sublayer was chosen as a method for restoring the valve under study. Powder PG-CR2 was used
as a sublayer. The main modes of the spool recovery were as follows: current strength was 1.2
kA, the duration of current pulses was 0.04-0.06 s, the pause duration between current pulses
was 0.08 s, the compression force of electrodes was 1.5 kN, the spindle speed was 6-8 rpm, the
longitudinal feed of welding electrodes was 3 mm/rev. As a method for restoring the body, the
method of processing to an increased size using diamond reamers NPO Mikron on a special
machine for precision processing SPO-01 was chosen. Tribotechnical studies of the restored
connection according to the "roller-block™ scheme showed that the friction pair with deposited
strip 50KhFA had better tribotechnical characteristics compared to the reference pair: the friction
coefficient was 1.45 times less; and the valve wear rate was 1.4 times lower and the pre-pressure
load was 1.41 times higher.

Conclusion. As a result of the research, it was found that the proposed restoration method would
not only allow to restore the worn-out surface of the spool and remove the defective layer in the
hole of the control valve body, but also further increase the service life of the steering
mechanism by creating a new layer on the wearable resource-determining surface of the control
valve, having higher wear resistance.

Key words: electrical contact welding, spool, housing, restoration, steering.
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HNCITOJIb30BAHHUE BYCTEPHOT' O HACOCA B KAYECTBE
JOIMOJIHUTEJIBHOI'O HACOCHOI'O AI'PET'ATA PU TFAIIEHUN
I'MIAPABJINMYECKOI'O YJIAPA B HAITIOPHBIX TPYBOIIPOBOJAX

IIUPSIEB Bagum Hukosaesuy, ri1. umxenep HUN «Dueprol uapoMexy», vadik334@mail.ru
YPXKYMOBA HOuus CepreeBHa, KaHJ. TEXH. HayK, JOLEHT KadeIpbl MeIUOpalUU 3eMeTb,
urzhumovay@mail.ru

TAPACBSHIL Cepreii AnapeeBuy, A-p TeXH. HayK, npodeccop kadenpsl BOJOCHAOKEHUS U
UCIIOJIb30BAHUS BOJHBIX pecypcoB, starasyancz@mail.ru

HIUPSEBA  Haraaba  OueroBHa, acnupaHT  Kadeapbl  MeIUOpalMd  3eMellb,
n.shiryaeva61l@yandex.ru

HoBouepkacckuii nHxeHepHo MenropatuBHblii HHCTUTYT UMeHH A.K. Koprynosa ®I'bOY BO
"JIOHCKOM TOCy1apCTBEHHBIN arpapHbIil YHUBEPCHUTET"
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IIpo6nema wu weab. lLlenbio Hacrosmelr paOoTbl SABISAETCS MPOBEACHUE HATYPHBIX
OKCIICPUMCHTAJIBHBIX I/ICCJ'ICIIOBaHI/Iﬁ II0 HCIIOJB30BaHHUIO 6y0TepHOFO Hacoca B Kay€CTBE
JOIMMOJIHUTCIIBHOI'O HACOCHOI'0 arperara Inpu TraliCHUMU TUAPABIMYCCKOTO ydapa B HAIlOPHBIX
TpyOOnIpoBOJIaX, Ha HAcoCHOW craHuuu «Mexaypeube» M3o0uiapHEeHCKOro Guauana
ynpasieHus: «CTaBpOIIOJIBMEINOBOAX03a», s KOTOPOH paHee MPOBOJIMICS TEOPETHUECKUM
pacdeT € nCJIb0 BO3MOXHOCTH OCTAHOBKHM OCHOBHBIX HACOCHBIX arp€raroB 0€e3 UCHOIb30BaHUsA
AOMOJIHUTCIIbHBIX TPAAUITMOHHBIX YCTpOﬁCTB — racureiei TUAPaBINYCCKUX yIapOB.
MeTOIIOJIOFI/IH. HJ’I?I AOCTHXKCHUSA LCJIM HCCICAOBAHHA W OTBETAa Ha IIOCTAaBJICHHBIC BOIIPOCHI
AKCIIEPUMEHTATIFHO OIpenesuiach (pakTU4ecKasl BEIHMYMHA MMOJTHON SHEPTUU B TPYyOOIPOBOIAX
IIpyU PA3JIMYHBIX OKCILUIyaTallMOHHBIX BapHaHTaX CCTH. OmnbITHOE OIpEACICHUEC BCIUYHUHBL
NOTEHIMAJIBHON JHEPTUM NEepeAoOpaTHBHIM  KJIAIAaHOM OCHOBHOTO HACOCHOTO —arperara
IIPOBOAUJIOCH C MCIIOJIB30BAHUEM TCOPHUHU IINIAHUPOBAHUA SKCIICPHUMCEHTA. B xauectBe (baKTOpOB
MPUHUMAJINCE: MOTeHIHabHas sHeprus [I1 Bo BcachiBaOmMX TPyOONpPOBOAAX OCHOBHOTO M
JOITOJIHUTEIIBHOT'O HACOCOB Xl, ornpeacisicMas 1o BaKyyMMeETpy, IIOTCHIHAJIbHAsA SHEPIrus II2 B
HallOpHOM  TPyOONPOBOJIE JOMOJHUTEIBHOTO Hacoca X2, ompenensieMas MaHOMETPOM;
MMOTCHIUAJIbHAs SHCPIrUsi I13 B HaIIOPHOM pr6onp0Boz[e OCHOBHOI'O Hacoca X3, omnpceacirieMas
MaHOMETPOM U PETYIUPYyeMast 3aBUKKOM.

Pe3y.m>TaT1,1. O6pa60TI<a PE3YyIbTaTOB HpOBeHeHHOﬁ TPYIIIbI OIBITOB IIO3BOJIMJIA ITOJYYUTH
3aBUCHU MOCTH BCINYUHBI HOTCHIII/IaJILHofl OHCPruvu B HAIIOPHOM pacinpCaACIUuTCIbHOM
pr60HpOBOL[e nepea 06paTHBIM KJIaITaHOM OCHOBHOI'O Hacoca OT 3HAa4YeHUH HOTCHHI/I&J’ILHOﬁ
SHEPTUM B HAMOPHOM paACIpPEACIUTEILHOM TPyOOINpoBojie OyCTEpHOrO0 Hacoca M HAMOPHOM
pacupeacimTCIIbHOM pr6onp0130,ue OCHOBHOTI'O Hacoca.

3akiaodenue. B xone wccnenoBaHuii OBLIO YCTAHOBIIEHO, YTO TPH TOA0OpPE MapKH Hacoca,
MNPpUHHUMACMOI'0 B Ka4YCCTBC 6yCTepHOFO, CJICAYCT Halop, HE3aBUCUMO OT IIOJ44, 3aBbIIIATH HaA
10-15 M 1o cpaBHEHHIO C HAamOPOM OCHOBHBIX HACOCOB JJISi TapaHTHPOBAHHON BO3MOKHOCTH
3aKPbITHA 06paTHLIX KJIallaHOB Ha HAIIOPHBIX pr601'IpOBOI[aX nepen OCTaHOBKOM OCHOBHBIX
HaCoOCOB.

KioueBble c/10Ba: OCHOBHOM HAcOCHBIM arperar, OyCTEepHbI Hacoc, BcachIBAOIIUN
TpyOOIIpOBOJI, HAMOPHBIM TPyOONpPOBOA, NOTEHLMANbHAs HSHEPrUsi, KUHETUYECKas SHEprusd,
[IOJIHASL DHEPIUs, THIPABINYECKUN yap.

USING A BOOSTER PUMP AS AN ADDITIONAL PUMP UNIT FOR
EXTINGUISHING HYDRAULIC SHOCK IN PRESSURE PIPES

Shiryaev Vadim N., chief engineer Research Institute «Energohydromyechy, vadik334@mail.ru
Urzhumova Yulia S., candidate of technical science, associate professor of «Land Reclamation»
Department, urzhumovay@mail.ru

Tarasyants Sergey A., doctor of technical science, professor of “Water Supply and Utilization
of Water Resources” Department, starasyancz@mail.ru

Shiryaeva Natalia O., post-graduate student of of «Land Reclamation» Department,
n.shiryaeva61l@yandex.ru

Novocherkassk Engineering and Land Reclamation Institute named after A.K. Kortunov Federal
State Budgetary Educational Institution of Higher Education "Don State Agrarian University"
Problem and purpose. The purpose of this work is field experimental studies on the use of a
booster pump as an additional pumping unit when extinguishing a water hammer in pressure
lines at Mezhdurechye pumping station of lzobilnensk branch of Stavropolmeliovodkhoz
management, for which a theoretical calculation was previously carried out in order to stop the
main pumping stations units without the use of additional traditional devices - hydraulic shock
absorbers.

Methodology. To achieve the research purpose and answer the research questions, the actual
value of the apparent energy in the pipelines was experimentally determined for various
operational options of the network. Experimental determination of the potential energy value in
front of the check valve of the main pumping unit was carried out using the theory of experiment
planning. As factors were taken: potential energy in suction lines of the main and additional
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pumps , determined by the vacuum gauge; potential energy in the pressure line of additional
pump , determined by the pressure gauge; potential energy in the pressure line of main pump ,
determined by a pressure gauge and regulated by a gate valve.

Results. The processing of the results of the group of experiments carried out made it possible to
obtain the dependence of the potential energy value in the pressure distribution line before the
check valve of the main pump on the values of potential energy in the pressure line of the
booster pump and the pressure line of the main pump.

Conclusion. In the course of research, it was found that when selecting a brand of a pump, taken
as a booster, the water head, regardless of the flow, should be 10-15 m higher compared to the
water head of the main pumps, in order to ensure the possibility of closing the check valves on
the pressure lines before stopping the main pumps.

Key words: main pump unit, booster pump, suction line, pressure line, potential energy, Kinetic
energy, apparent energy, hydraulic shock.



