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Ileas pabGorbl — wuccienoBanue 3P(HEKTHUBHOCTH HCIIONb30BaHUA OENKOBOrO0 KOHIEHTpaTa
«Organic» u npoduormieckoi 106aBku «bare-M» npu BbIpalllUBAaHUM PEMOHTHBIX OBIYKOB
MSICHOTO CKOTa a0epAuMHAHTYCCKOW M JHUMY3WHCKOW TOpoA. benkoBo-MuHe paibHbli
BUTAMHUHHBIM  KOHIEHTpaT  «Organic»  TpeacTaBisieT CcO0O0M  OAHOPOIHYIO  CMECh
BbICOKOOENKOBoro cpenactBa (1o 90% chIpOTO MpOTEWHA), OOOramEHHOTO O MOJIOrHIECKHU
aKTHMBHBIMH BEIECTBAMU (BUTAMHUHAMH, KOMIUIEKCOM aMHHOKHUCIOT, MHKpPOJJIEMEHTaMH) U
IBMeNBYEHHOr0 0 HeoOxomuMol ¢pakmuu. He comepkur reHHO-MOAU(DHUIIMPOBA HHBIX
opraHmMoB. Jlnisi cpaBHEHMS HCIIONb30Balld KOPMOBYIO MPOOHOTHUECKYIO J00aBKy «bareni-
My, conepxanryro MUKpoOHYI0 Maccy Oakrepuii Bacillus subtilis, Lactobacillus acidophilus u
Ruminococcus albus ¢ HamosHWTENEM MPOT NOACONHEUHBIH. CKapMiMBaHUE TMpeNapaToB
MPOM3BOAWIM B cMecH ¢ mnoakopMmkoil. [Ipumenenue kopmoBoit mo0aBku «bauemn-M» wu
OenkoBoro KoHieHTpaTta «Organic» TO3BOJWIO TIOBBICHTH CPEIHECYTOUHBIM MPHUPOCT
coorBeTcTBeHHO Ha 11,14 u 13,14% y OblukoB aGepIMH-aHI'YCCKOM MOPOIBI, B Pe3ylbTaTe HX
xuBass Macca yeemmuwiach 3a 103 gua Ha 3,35 um 4,03% coorBercrBenHo. KoadduimeHr
WHBECTHIIMN OT TMpPHUMEHeHUsI OelIKoBOTO KoHIEeHTpaTta «Organic» coctaBwi 1,18 u 3,97 or
nobaBku «bamemn-M». [lpumenenue kopmoBoil jgobaBku «banenn-M» u  GenkoBoro
KOHIeHTpaTa «Organic» MO3BOJIWIO MOBBICUTH CpelHecYTOUHbIM mpupocT Ha 24,1 u 194% y
OBIUKOB JIMMY3MHCKOM TIOPOJIBI, B PE3Y/IbTaTe X JKMBas Macca yBeIMd wiach 3a 72 nug Ha 541 u
4,35% coorBercTBeHHO. K03dduiye Hr UHBECTUIIMU OT NPUMEHEHUsT OEIKOBOrO KOHIIE HTpaTa
«Organic» coctaBun 1,98 u 9,78 — ot K] «banenia-M»y.

KioueBble ciioBa: OblukM abepAMH-aHTYCCKOM M JIMMY3MHCKOM MOpOJ, KOPMOBBIE 100aBKHU
«banemn-M» u «Organicy, xuBas Macca, 3pHeKTUBHOCTb.
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The aim of the work the use of a protein concentrate "Organic" probiotic supplements "Bacell-
M" in the rearing of calves for beef cattle Aberdeen Angus and Limousin breeds. Protein-mineral
and vitamin concentrate "Organic" is a homogeneous mixture of high-protein products (up to
90% of crude protein) enriched with biologically active substances (vitamins, amino acid, trace
elements) and crushed to the required fraction. Does not contain genetically modified organisms.
For comparison used in the second experimental group probiotic feed additive "Bacell”
soderjamoe microbial mass of bacteria Bacillus subtilis, Lactobacillus acidophilus and
Ruminococcus albus filled with sunflower meal. Feeding drugs produced in mixture with
dressing. The use of food additives "Batsell-M" protein concentrate "Organic"is allowed to
increase average daily gain by 11.14 and 13,14% bulls Angus breed, as a result, their live weight
increased for 103 days by 3.35 and 4.03%, respectively. The ratio of investments from the
application of protein concentrate "Organic” were 1.18 and 3.97 from CD "Batsell-M". The use
of food additives "Batsell-M" protein concentrate "Organic"is allowed to increase average daily
gain by 24.1 and 19.4% in bulls Limousin breeds, their live weight increased for 72 days by 5.41
and 4.35 percent, respectively. The ratio of investments from the application of protein
concentrate "Organic™ made up 1.98 and 9.78 - from the CD "Batsell-M™.

Key words: bulls Aberdeen Angus and Limousin breeds, feed additive "Bacell-M" and
"Organic”, live weight, efficiency.
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OI'bOY BO «bpstHCKHi TOCYIapCTBEHHBIM arpapHbI il YHUBEPC UTET

AKTyalbHOW 3ajadeil COBPEMEHHOrO MOJIOUHOTO J>KMBOTHOBOJCTBA SIBJISICTCSl OpraHM3allvst
MOJTHOIIGHHOTO KOPMJICHHMS TIPU BbIPAIMBAHUM PEMOHTHOI'O MOJOAHAKA KPYMHOTO pPOraToro
ckota [5]. B peanmzanum reHeTHM4EeCKOro TNOTEHILHMANa XHMBOTHBIX peHIalomuM (akTopom
SBIISIETCSI YPOBEHb KOPMJICHHS M TOJIHOLIE HHOCTH PAI[MOHOB, 3aBHCSIIUE OT IMOCTYIUICHUS B
OpraHu3M HEPruu NPOTEHHA, M UHEPAJIb HBIX BEIIECTB, BUTAaMUHOB [ 1,4]. CucTeMbl KOpMIICHUS U
cofiepKaHus TP BBIPAIIMBAHUU MOJOAHIKA OMPEACIIIOTCS clelMain3alieil CKOTOBOJACTBA B
JTAHHOM XO03$51IICTBE ¥ KOPMOBBIMH YCJIOBUSIM M, KOTOPbIE MEHSIIOTCS B 3aBUCUMOCTH OT ITOYBEHHO-
KJIMMaTUYECKUX M SKOHOM MYECKHX YCJIOBHiL [6]. OCHOBHOM IIeJbI0 BBIpAIIUBAHUS PEMOHT HOTO
MOJIOJ HSIKA SIBJSIETCS TOJYYE€HHE CKOpPOCTIENIbIX, XOpPOIIO Pa3BUTHIX JXMBOTHBIX C KpPENKOMH
KOHCTUTYIIMEH, CIIOCOOHBIX K MCTIOJIb30BAHUIO OOJBILIOr0 KOJIMUECTBA PACTUTEIbHBIX KOPMOB
1 GOpPMHUpOBaHMA  BBICOKOM  NPONYKTMBHOCTH. HampaBneHHoe — BbIpalllMUBaHUE U
IIPOAYKT MBHOCTh MOJIOAHAKA KPYIIHOTO pOraToro CKOTa IIPU 3TOM BCELEJIO OMNpPEeIEsoTCs
YPOBHEM KOPMJICHUSI W YCIOBMSAMU COIEP)KaHMsA >KMBOTHbIX [1,6]. Psgom wuccienoBaHuii
YCTaHOBJIEHO, YTO KOPMJIEHHE PEMOHTHOT'O MOJIOJHAKA TOJDKHO 00€CNeUHTh €r0 WHTE HCUBHBI I
pPOCT ¢ TakuM pacyeroM, 4ToObl TpU oceMeHeHWH B 15-16-Tu MecsdyHOM BO3pacTe OHU
JIOCTUrajiv KMBOM Macchl He MeHee 70% oOT cTaHmapra *HMBOM MAacChl B3pOCIJBIX JKMBOTHBIX
JaHHO# moposbl. JKMBOT Hble, BbIpallle HHbIE NPU HEAOCTATOYHOM KOPMJICHHH, OTCTAIOT B POCTE,
y HHUX HapyIllaeTcsi HOPMaJbHOE PAa3BUTHE MBIINIEYHON M KOCTHOM TKaHM, BO3PACTAET CPOK HX
MOJIOBOTO M (hM3UOJIOT MIECKOro co3peBaHusa. OcoOyr0 poib B KOPMJIC HUM MOJIOHIKA KPYITHOT O
pOraToro CKoTa WrpaloT MUHEpaJibHble U OMONOTUYECKH aKTHBHBIE BEILLECTBA, MPU HEJOCTATKE
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KOTOPBIX CHIKACTCA YCBOCHHC BCCX IIMTATCJIbHBIX BCHICCTB, HAPYIIACTCA BOI[HI)II\/'I 06MCH,
yMeHbIIatoTcst npupocthl  [1,3]. B NpOMBIIIIEHHOM >KMBOTHOBOJCTBE MHHEpPAJIbHBIE U
BUTaAaMUHHBIC )106aBKI/I AJI1 BOCITIOJIHE HUA HOTpe6HOCTeI71 JKHNBOTHBIX B IIUTATCIIbHBIX BCIIECCTBAX
NPpUMCHAKOT B COCTABC KOMIUICKCHBIX M HWHEPAJIbHO-BUTAMUHHbBIX I[O6aBOK — IIPEM HUKCOB. B
HAIlIMX WCCJICAOBAHUAX, NIPU M3YUYCHUHU BIWSIHHS OTE€UECTBEHHOro npemukca [1-63-1 Ha pocT u
MPOAYKTUBHOCTh PEMOHTHOI'O MOJIOAHAKAa KPYIIHOTO POraToro CKOTa Ye€pHO-NECTPOM MOPOABI,
YCTAHOBJICHO TIOJIOXKUTCJIbHOC BJIUAHUC KOMILJICKCHOM MHHepaJILHO-BHTaMHHHOﬁ I{O6aBKI/I KaK
Ha TIOKa3aTCJM IMPOAYKTUBHOCTH, TdK M Ha IIOKA3aTCJIU SKOHOM HUECKOU 3(1)(1)6KTI/]BHOCTI/I
Mpon3BOACTBA.

KiroueBble cJioBa: peMOHTHI)II\/'I MOJIOOHAK, YCPHO-TIECTPasA 1opoaa, MHUHEPAJIb HO-BUTaAMWHHAA
no0aBka, cOalaHCUPOBAHHOE KOPMJIEHME, MPOAYKTHUBHOCTH MOJOAHAKA, 3(PEeKTHUBHOCTh
BBIpaIBa HUS.
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An urgent task of modern dairy cattle breeding is an organization of complete feeding while
rearing replacement young cattle [5]. In realization of genetic potential of animals, a decisive
factor is a level of feeding and the full value of rations, depending on the intake of energy,
protein, minerals, vitamins into the body [1,4]. The feeding and management systems while
rearing young cattle are determined by specialization of the cattle breeding and feeding
conditions in this farm, which vary depending on soil-climatic and economic conditions [6]. The
main purpose of rearing replacement young cattle is to obtain precocious, well-developed
animals with a strong constitution, capable of using a large number of vegetable feeds to form
high productivity. The directed rearing and productivity of young cattle is entirely determined by
the level of feeding and the conditions of animal management [1,6]. The task of obtaining highly
productive replacement young cattle becomes even more urgent at its realization on the territory
of the Bryansk region contaminated with long-lived radionuclides after the Chernobyl accident.A
number of researches have established, that feeding the replacement young cattle should ensure
their intensive growth in such a way that when inseminated at the age of 15-16 months they
would reach a living weight of at least 70% of the standard live weight of adult animals of this
breed. The animals, grown at inadequate feeding, lag behind in growth, their normal
development of muscular and bone tissue is disrupted, and the period of their sexual and
physiological maturation increases. The mineral and biologically active substances play a special
role in the feeding of young cattle, with the lack of which the absorption of all nutrients
decreases; water exchange is disrupted, and gains are reduced [1,3]. In industrial animal
husbandry, mineral and vitamin additives are used in the complex of mineral and vitamin
additives-premixes, for replenishment of nutritional requirements of animals.In our researches,
when studying the influence of the domestic premix P-63-1 on the growth and productivity of
replacement young cattle of white and black breed in the rearing conditions on the contaminated
territory after the Chernobyl accident, the positive effect of the complex mineral vitamin
additive, both on productivity indicators and indicators of economic efficiency of production has
been established.

Key words: cattle, replacement young cattle, white and black breed, mineral and vitamin
additive, balanced feeding, productivity of young cattle, effectiveness of rearing.



YK 502/504:8502.175
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denepalibHOE TOCYJapCTBEHHOE OIOMKETHOE Hay4yHOE yupekaeHue Bcepoccuiickuii HaydHO-
I/ICCJIGI[OBaTeJII)CKI/IfI HHCTUTYT MEXaHu3a1Inuu )51 I/IH(l)OpM aTu3anunuu ArpoXuMHUICCKOr O
obecrieueHus CeNbCKOro xo3sicrna, vnims@rambler.ru

Llenp uccienoBaHuii — pa3paboTKa Mpeaioke HUi 10 BEIOOPY HauOoJiee MPUEMIIEMBIX METOI0B
MOZICJIPOBa HUA KOM IDIEKC HOH OLICHKHU SKOJIOTHIECKOH H HpO(bGCCPIOH&J'IBHOfI OIIaCHOCTHU B
CENIbCKOM  XO3SIMCTBE [JI1  CO3JaHusi B JajbHEHIIeM HMH(POPMAIIMOHHO-KOMIIBIOTEPHOM
TEXHOJIOI U1 JaHHOI'O nponecca. OOBEKTBI HUCCJICJOBaHU — 3KOJIOT' MY E€CKUE n
mpo(eCCHOHAILHBIE PUCKHU B TPOIECCE CEIHCKOXO3IUCTBEHHOrO TPOM3BOJICTBA. BHITIONHEH
0030p pa3BUTHS METONOB MojeaupoBaHMs B Poccum U 3a pyOexoM IO JIUTEpaTypHBIM
HUCTOYHHUKAM. O00CHOBaHBI I HUCIIOJIb30Ba HUA (0] (5919%:0) 1185 (S METOABI: OKCIICPTHO-
3BpI/ICTI/ILIeCKI/II71, MaTeMaTquCKHﬁ, JIOT KO- JIMHTBUCTUIECK UL I[aHI)I IMPCIJIOKCHUA 1o
HCTIOJIb30BAaHUIO METOJOB NMPUMECHHUTCJIbHO K HAMCUCHHBIM K PCIIC HUIO 3a/ladaM B COOTBCTCTBUA
C OJIOK-CXEMOM MOJIeNTN KOMIUVIEKCHOM OIIEHKH SKOJIOTMYECKOM OTIACHOCTH U OXpaHOM TpyAa B
CEJILCKOX0351 ICTBEHHOM MpESAPUATHN. TaK, HaTIpuMEep, OMpPCACIICHbBI METOAbI MOIACIIMPOBA HUA
Mo KaXXaAo0My 6HOKy1 OLCHKA 3arpsA3HCHUA IMOYB MECTUIMAAMU U TAKCIBIMA MCTAaJJIaMU; OajaHc
azora, Qochopa wu kamwia. OUEHKY TPOMBBOJACTBA DKOJIOTMYECKH YKCTOH MPOMYKITUH
IIAaHUPYETCA MOACTIUPOBATDH SKCIICPTHO-3BPUCTUICCKUM U MAaTCMAaTHICCKMM MCTOJaMU: OLIC HKY
HAIPY3KM CKOTa HAa  MACTOMIIHBIE  YrOAbsl, COOTHOIICHHWE CTAOWIMBUPYIOIIMX |
JecTa0 WM UPYIIUX (aKTOPOB, OLCHKY YPOBHS WHBECTHIIMA B OXpaHY TPyAa, OKPYIKAFOIIC i
Cpeabl U SKOJOTMICCKU YUCTOU NpoAYKIIMK MOACIIHUPOBATE MATCMATHYCCKUMU MCTOAAMMU;
OIICHKY OTACHOCTH OTXOJOB TPOM3BOJCTBA M TMOOOYHOW MPOAYKIIMH, KJIACC YCIOBUW Tpyna,
OIICHKY 3KOJIOTMMECKOH KYIbTYpPBHl M KyJbTYphl OXpaHbl TpyAa PaOOTHHUKOB W HACEJICHUS —
MOACIMPOBATH JIOTUKO-TMHI'BUCT MUCCKMMH MCTOAaAMU.

Kiroue Bble cioBa: cenbcKoe X03sIUCTBO, KOIOr MIeCKUe U Mpo(ecCHOHaIbHbIE PUCKHU, METOIbI
MOACINPOBa HUA KOM IDIEKC HOM OIIC HKH.

ON THE QUESTION OF METHODS OF MODELING THE COMPLEX EVALUATION
OF ECOLOGICAL AND PROFESSIONAL HAZARDS IN AGRICULTURE
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Denisov Anatoly V., the Head of Department

Mashkov Ivan S., Senior Researcher

Denisova Margarita E., Senior Researcher, Federal State Budget-financed Scientific Institution
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On the methods of modeling the integrated assessment of environmental and occupational
hazards in agriculture Grachev Nikolai Nikolaevich, Ph.D. econ. , senior lecturer Denisov
Anatoly Viktorovich, head of the department Mashkov Ivan Semenovich, senior research fellow
Denisova Margarita Emilyevna, senior researcher, Federal State Budget Scientific Institution
All-Russian Scientific Research Institute of Mechanization and Informatization of Agrochemical
Support of Agriculture, (hidden) Objective research - development of proposals for the selection
of the most suitable methods for modeling the integrated assessment of environmental and
occupational hazards in the agriculture in order to create further information and computer
technology of this process. The objects of research are environmental and occupational risks in
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the process of agricultural production. The review of the development of modeling methods in
Russia and abroad on the basis of literature is performed. The following methods are
substantiated for use: expert-heuristic mathematical, logical-linguistic. Proposals are given on
the use of methods in relation to the tasks assigned to the solution in accordance with the block
diagram of the integrated environmental risk assessment model and labor protection in the
agricultural enterprise. So, for example, the modeling methods for each block are determined:
the assessment of soil contamination with pesticides and heavy metals, the balance of nitrogen,
phosphorus and potassium, the evaluation of the production of environmentally friendly products
is planned to be modeled by expert-heuristic and mathe matical methods: assessing the load of
livestock on pasture land, the ratio of stabilizing and destabilizing factors, the assessment of the
level of investment in health, environment and environmentally friendly products is modeled by
mathematical methods; assessment of the hazard of production waste and by-products; class of
working conditions The assessment of ecological culture and the culture of labor protection of
workers and the population is modeled by logical-linguistic methods.

Key words: agriculture, ecological and occupational risks, modeling methods.
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Omuonormieckass npupoaa BapualbenbHocTH cepreyHoro purma (BCP) mpomomkaet
OCTABaThCS aKTyaJbHOU MpobsieMoil B o0iacTu puzuonoruu cepana. AHanu3 (QpyHKIHOHATIbHOM
AKTUBHOCTU  CEpIEYHO-COCYIHUCTOM CHCTEMBI y KOpPOB B COBPEMEHHBIX YCIOBHSX
KUBOTHOBOJICTBAa TpeOyeT 0co0Oro BHMMaHMS HCClefOBaTeNed MJs1 OLUEHKH BEreTaTUBHOM
perysiLiiM U IpOAYKT MBHOCTH KMBOT HbIX. MaTeMaTnyecKuil aHaau3 purMa cepAla I10Ka3blBaeT
COOTHOILICHUE CHMIIATUYECKOM M IApacCUMIIATUYECKOM BEreTATUBHOW HEPBHOW CHUCTEMBL.
JlaHHBI MeTON MO3BOJAET OLEHUTh KOMIIOHEHT (YHKIIMOHAJIBHOTO COCTOSIHMSI — CTEIeHb
HAalpSDKEHUs PETyJTOpHBIX cucTeM. Llenp uccineqoBaHMi — M3y4EHHE 3aKOHOMEPHOCTH
MBMEHEHUH (YHKIIMOHAILHONW AKTHBHOCTU CEPIEYHO-COCYIUCTOM CHCTEMBl M BEreTaTHBHOM
HEepBHOU cucTeMbl. KOpoBbI JKepceickoil Topoasl OBUTH pasfesieHsl Ha 4 TPYNIbl 10 THITY
BEreTaTUBHOM HEPBHOW CHCTEMbl (BaroTOHMKH, HOPMOTOHMKH, CHMIATHUKOTOHMKH H
TUIIEPC UM [IATUK OTOHUK H). Ilpu  ananmze JMEKTPOKapAHorpaMM  ObUIM  M3yYCHBI
KapauouHTepBaibl R-R B AuHamMudeckom psany. AHamM3 3THX 3HAYEHUM 3aKJII0YAETCS B pacyeTe
XapaKTEepUCTHUK cepAedYHOro purMa. OyHKIMOHAJIbHOE COCTOSHHE CHUCTEMBI KpOBOOOpalle Hus
HAXOJUT CBOE OTpPAXXCHHE B W3YUYCHHH BapHAIlMOHHBIX IyJabcorpamMM. Takum oOpa3zoM, B
pe3yibTaTe WCCie0BaHus (yHKIIMOHAHHOIO COCTOSIHUA OpraHM3Ma HCCIIEyeMbIX KHBOTHBIX
METO/IOM MaTeMaTHUYE€CKOro aHaliu3a BapHaOeIbHOCTH CEepAECYHOro pUTMa OblIa YCTAHOBJIEHa
B3aUMOCBSI3b MEXY HUCXOAHBIM BET€TaTHUBHBIM TOHYCOM, MOJIOYHOM IPOAYKTUBHOCTBIO 3a 305
JHEM M BTOPUYHBIMHU [IOKA3aTEJIIMU BapUALIMOHHBIX IMYJIbCOrPAaMM, TAKUMH KaK HHIEKC
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BCTCTATUBHOI'O PAaBHOBCCUA, BETCTAaTUBHLIN IIOKa3aTelb purMa M 1I0Ka3aTejib aACKBATHOCTHU
IPOLECCOB PETY IS LINH.

KiaroueBble cioBa: KOpPOBBI, CCPACUYHO-COCYAUCTASA CHUCTCMA, BapI/Ia6eJ'IbHOCTB cepaACHHOrO
purma, MoJIouHasd MPOAYKT UBHOCTD.

ANALYSIS OF THE RELATIONSHIP BETWEEN THE SECONDARY PARAMETERS
OF VARIATION PULSOGRAM WITH THE MILK PRODUCTIVITY OF COWS OF
THE JERSEY BREED WITH DIFFERENT IVT

Yemelyanova Anna S., doctor of biological Sciences, Professor of the Department of anatomy
and physiology of farm animals, faculty of veterinary medicine and biotechnology,
disert@rgatu.ru

Stepura Evgeny E., senior lecturer in forest engineering, agricultural chemistry and
environment engineering faculty, chimik89@mail.ru

Borycheva Julia P., PhD student, Department of anatomy and physiology of farm animals,
faculty of veterinary medicine and biotechnology

Gerasimov Mikhail, PhD student, Department of anatomy and physiology of farm animals,
faculty of veterinary medicine and biotechnology, chimik89@ mail.ru

Emelanov Sergey, student of 6 course Rasha imeni I. P. Pavlova, chimik89@ mail.ru

Ryazan State Agrotechnological University Named after P. A. Kostychev (Ryazan, Russian
Federation)

The physiological nature of heart rate variability (HRV) continues to be an urgent problem in the
field of heart physiology. Analysis of the functional activity of the cardiovascular system in cows
in modern livestock requires special attention of researchers to assess the autonomic regulation
of heart rate and productivity of animals. Mathematical analysis of heart rhythm shows the ratio
of sympathetic and parasympathetic autonomic nervous system. This method makes it possible
to evaluate the component of the functional state — the degree of tension of regulatory systems.
The aim of the research is to study the patterns of changes in the functional activity of the
cardiovascular system and the autonomic nervous system. Cows Jersey breed were divided into 4
groups according to the type of the autonomic nervous system (vagotonics, normotensive,
sympathicotonic and gipersimpatikotonii). In the analysis of electrocardiograms were studied the
R-R intervals R — R in series. The analysis of these values is to calculate the characteristics of the
heart rate. The functional state of the circulatory system is reflected in the study of variational
pulsogram. Thus, the study of functional state of organism of cows of the Jersey breed by the
method of mathematical analysis of heart rate variability correlation was found between baseline
autonomic tone, milk yield and secondary pulsogram variational indicators such as the index of
autonomic balance, autonomic index of the rhythm and measure of the adequacy of the processes
of regulation.

Key words: cows, cardiovascular system, heart rate variability, milk productivity.
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JAHUJINHA Cgetnana BukropoBHa, maructpanr, danilina_96@mail.ru

PYUKHUHA Anactacusi BragumupoBHa, actmpaHT Kadeapsl JIECHOTO JeJia, arpoXUMUU |
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/KEBPATKHUHA Hpuna fxosieBa, kann. ¢uwion. Hayk, aoueHr, Akangemus ®CUH Poccum
miss. zhebratkina@mail.ru

B HaCTOAIIEC BpEMA 0OIbIIOE BHHUMAaHUE HCO6XOI[I/IMO YACIATD np06neMe MOJTYUYCHUA
SKOJIOTMMECKH YHCTOM CElIbCKOX03s1MCTBEHHOM NpoaYyKIUH, 0c00€ HHO COACPKaHUA B Hel
TsDKeJbIX MeTaivioB. Ceifuac m3BecTHO, 4TO Oornee 90 % TsKeNbIX METAJUIOB MOCTYIAIOT B IOYBY
3a CYeT TEXHOTCHHBIX TpoleccoB. Llenpro HaydHOU paboTHI SIBISIJIOCH M3ydeHHe BIwsiHUA pH,
COACPKaHUA OpPraHM4CCKOro BCHICCTBA, CPCACTB XHMMHU3allUKM HaA COACPKAHHUC TAKCIIBIX
MCTAJUIOB B IIOYBC, HAa IMOCTYIUJICHUC TAXKCIIBIX MCTAJUUIOB B OBOLIHYIO IIPOAYKIIUIO. MGTOI[LI
MMPOBCACHHBIX HCCJ'IC,Z[OB&HI/I?IZ MPII(pOHOJIGBOﬁ OIIBIT TIPOBOAWIN Ha OIIBITHOM YYaCTKE AO
«[laBnoBckoe» PsA3aHCKOro palioHa B YETBHIPEXKPATHOW TOBTOPHOCTH HA HE3arps3HE HHbIX
TSDKEJIBIMU METaJUIaMU TI0YBax B cocynax 0€3 JHa Ha MOATMAXOTHBIX NOoYBax ¢ Iuionajasio 0,16
M2. DoHOBLIE MUHCPAJIbHBIC y1106p€HI/I$I N TAKCIIBIC METAJUIbl BHOCWIM B MOYBY OTACJIBHO, U
IMOCJIC BHCCCHHA MUHC PAJIb HbIX y;[06pe HUI MOOYCPCAHO TAKIKEC OTACIIbHO BHOCHUJIU B TIOYBY COJIN
TSKEJBIX METAJUIOB. AHAJIM3EI 110 OIIPCACIICHUIO COACPKAHMWA TM B mouBe IMPOBCACHbI ATOMHO-
a0CcOpOLIMOHHBIM METOIOM Ha aHajm3aTope omnrukocnekTpaibHoM KBAHT-A®A. Hayuneimu
HNCCJICJOBAHMIM U BBIABJIC HA BBICOKAs 3(i)(i)€KTI/IBHOCTI) BHCCCHHA MHUHCPAJIbHBIX U OPra HUICCKUX
yInoOpeHuil 1o YMEHbINCHWIO coiepkanmsi TM B T0OYBE W MOCTYIUICHUS HX B PACTEHUS.
Coz(epncaHI/Ie TAXKECIIBIX MCTAJJZIOB B HOﬂBPDKHOﬁ (bopMe 0CO0€EHHO YMCHBIIWIOCH IIpHU
HCTI0JIb30BaHUH M3BECTH C OPraHMYECKHMM yIOOpEHHEM M COCTaBWIO (MI/KT): 1o KaaMuo — 8,9,
meau — 10,5-13,5, ceunny — 30,6-36,4; nmunky — 132,1-157,7. Tlpu 3TOM NOIBMXHOCTH HX
camwkanack Ha 10,1-36,0 % coorBercrBenno no Cd, Pb, Cu. B ycnoBusax mpomsBomcTBa mpu
BBIPAIIMBAHUN CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp, 3arpsA3HeHHbIXx TM mouBax clegyer
pa3MeliaTb paCTCHUA, Y KOTOPLIX B IMHUIY HCIIOJIb3YIOTCA JIMCTHS U CcTeOIN.

KiroueBble c¢JI0Ba: TSDKEILIE METaJlibl, ACTOKCHKAIIMA, KHCJIOTHOCTBH IIOYBBbI, TOKCHYCCKOC
conepxanue TM, BasoBoe conepxanue TM, nonBwkHas Gopma TM.

WAYS TO REDUCE HEAVY METALS IN GRAY FOREST SOILS

Kostin Yakov V., Doctor of Agricultural Science, Full Professor, Faculty of Forestry,
Agrochemistry and Ecology, agroximiya5@ gmail.com

Ushakov Roman N., Doctor of Agricultural Science, Full Professor, Faculty of Forestry,
Agrochemistry and Ecology, r.ushakov1971@ mail.ru

Danilina Svetlana V., Master’s Student, danilina_96@mail.ru

Ruchkina Anastasiya V., Aspirant, Faculty of Forestry, Agrochemistry and Ecology,
nasni91@gmail.com
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Ryazan State Agrotechnological University Named after P.A. Kostychev

Zhebratkina Irina Ya., Candidate of Philological Science, Associate Professor, "Academy of Law
and Administration of the Federal Service for the Execution of Sentences",
miss.zhebratkina@mail.ru

Nowadays much attention must be paid to the problem of obtaining environmentally friendly
agricultural products, especially concerning the content of heavy metals in them. It is known that
more than 90 % of heavy metals enter the soil due to anthropogenic processes. The aim of the
research was studying the effect of pH, organic matter and chemical means on heavy metals in
the soil and on the content of heavy metals in vegetables. Methods of investigations were as
follows: the micro-field experience was carried out on the pilot site of JSC "Pavlovskoe™ in
Ryazan oblast in fourfold replication on soils unpolluted with heavy metals in vessels without a
bottom in subsurface soils with an area of 0.16 m2. Background mineral fertilizers and heavy
metals were introduced into the soil separately, and after the application of mineral fertilizers,
salts of heavy metals were alternately added to the soil in turn. Analyses to determine the content
of HMs in the soil were carried out by the atomic absorption method at optical spectral analyzer
Kvant-AFA. The main results of the investigation revealed high efficiency of mineral and
organic fertilizers to reduce heavy metals in the soil and plants. The content of heavy metals in
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the mobile form was particularly reduced when using lime with organic fertilizer and amounted
to (mg/kg): cadmium - 8.9, copper - 10.5-13.5, lead - 30.6-36.4 and zinc - 132.1-157.7. Their
mobility decreased by 10.1-36.0 %, respectively, in terms of Cd, Pb, Cu.ln practice when
growing crops on soils contaminated with heavy metals, one should take plants which leaves and
stems are used for food.

Key words: heavy metals, detoxication, soil acidity, toxic HMs, total HMs, active HMs.
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MOJIOYHAA INPOAYKTUBHOCTDH TOJMIUITHUHCKHUX KOPOB B YCJIIOBUAX
POBOTHU3UPOBAHHOI'O KOMIIVIEKCA

MOPO30OBA Huna HBaHOBHA 1-p c.-X. HayK, Ipodeccop, 3aB. Kadeapoil TEXHOJOTHH
NPOM3BOJICTBA U NIEPepaOOTKHU CEIbCKOX03HCTBEHHOW TPOIYKITMK, MOrozova@rgatu.ru,
MYCAEB ®appyx AtrayiaxoBH4 J-p C.-X. HayK, Hpodeccop Kadeapsl TEXHOIOTUU
HPOM3BOJICTBA U MEPepabOTKH CEeNIbCKOX 035 HCTBEHHON MPOAYKIMH, Musaev@rgatu.ru
Ps3aHcKuMi rocy1apcTBEHHBI M arpoTexHoorndeckuii yarsepceuret nmenn [1.A. KocTeuesa
CAJIMKOB Pudar 3aliHuamHOBHUY KaHI. C.-X. HAayK, BEIYIIUH KOHCYJIBTAHT MIBEICKOM
komnaHuu «JleJlaBanby, rifat.sadikov@ de laval.com

KAPUKOBA Ousra BiaagmMupoBHa npernoyiaBatesb GakyabTeTa JI0BYy30BCKON MOATOT OBKH,
zharikova.1985@yandex.ru

MYPABBEBA HOuusi CepreeBHa, CT. mnpernojaBaTesb Kadeapbl OOMIECTBEHHOTO IUTAHWS,
murav9@yandex.ru

MOPO30BA OuJbra AnleKcaHJpoBHAa, KaHI. C.-X. HAayK, IpernojaBarenb (akyibTera
JIOBY30BCKO# moarorosku, 5050m@mail.ru>

Ps13aHCKUi rocyjapcTBEHHBIN arpoTexHoJiornaeckuil yausepcuret umenn I1.A. Koctsruesa
DKcrniepuMeHTalbHele  uccneaoBanus mnpoBoauian B OOO «Bakunckoe Arpo» PwIOHOBCKOro
paitona Ps3aHckoil obsactu. OOBEKTOM HCCie10BaHUH SBUIUCH KOPOBBI I'OJILT MHCKON TOPOJBI,
comepxamuecs B ycioBusix mera-gepmsl (1841 romoa). depma paccumrana Ha 33 pobora-
nosipa 1oopoBonsHOTO noeHus LlBenckoit komnmauun «DeLavaly. Monodnyio TpoayKT MBHOCTb
KOPOB YUYMTBIBAJIU C TIOMOLIBIO CUCTEMBI ypaBieHus pepmoii «DelPro 5.1». BropsiM 06BbekTOM
WCCIICIOBAHMS SIBIUIMCh KOPOBBI TOJINTHHCKON mopoasl (724 TONOBBI), COAEpKAIIHECS B
CKOTHBIX JBOpax Ha mpuBs3u. KopmileHHe KOpOB OCYIIECTBISIOCH MO cOajJaHCHPOBAHHBIM
panrioHam. Pacuer pammoHOB kopmiieHHs npoBoauiau B mporpamme Hybrimin futter. Kopma
palioHa  M3MENbYAJIUCh, CMEIIMBAJIWCh W pa3JaBaJCh  KopMopasjaaTtuukoM. Ha
poOOTM3MPOBaHHON (epMe MOMHUMO KOPMOB Ha KOPMOBOM CTOJIE€ JOKOPM KOHLEHTpaTaMu
OCYILIECTBISUIM B poOOTaX M KOPMOCTAHUUAX B CPEJIHEM TIO 2,8 KI' HA KOPOBY B 3aBHCHMOCTH OT
IPOAYKTUBHOCTH M (U3UOJIOTMUECKOr0 COCTOSIHUA J>KMBOTHBIX. JloeHHE KOpOB Ha ¢epme ¢
IIPUBSI3HBIM ~ CONEPKAHUEM  OCYIIECTBIBLJIM HAa  JIMHEWHOM JOWIBHOM  YCTAHOBKE C
MOJIOKOTIIPOBOZIOM  AowibHbIMU anmapatamu «Jlemsllpo» MU480 xommanunm «JleJlaBasby.
MosouHyl0 TNPOAYKTHMBHOCTh KOPOB YYMTBIBAJIM C IOMOIIBIO CHUCTEMBl YIpaBJeHUs (QepMoi
«DelPro 3.5 CP 1». U3ydyena MoJiouHast IPOAYKT MBHOCTh KOPOB YEPHO-TNIECTPON T'OJIIITHHCKOM
nopoabsl B OO0 «Baxkunckoe Arpo» PriOHOBCcKOro paifoHa PssaHckoil oOnacTu. Y cTaHOBJIEHO,
YTO B YCJIOBUAX POOOTHU3MPOBAHHOTO MOJOYHOTO KOMIUIEKCA MaKCHUMaJlbHas MOJIOYHas
IPOAYKTUBHOCTh TOJIUTHHCKMX KOpPOB OblJJa HAa BTOPOM-CEIBMOM MeECSAL@X JIAaKTalWU.
MakcuManbHbI CPEIHECYTOUHBINM YOOHW KOPOB IPUXOAWICS HAa BTOPOM M TPETUH MECSLbI
nmakraruu — 32-34 kr. Ha depme c mnpuBs3HOW CUCTEMON CoOAEpKaHMSI MaKCHUMaJIbHbIN
CPEHECYTOUHBIM yAOW KOpPOB TPUXONWICS HA TPETUM-YETBEPTHIA MECALBI JIAKTAIUU
ucoctaBsul 31-29 kr. CpaBHMTENBHBIM aHANW3 JIAKTAIIMOHHBIX KPUBBIX TI'OJIUTHHCKHX KOPOB
CBUIETEIBCTBYET O TOM, YTO TNpH TOOPOBOJbHOHM cHCTeME JOCHHS Ha pPOOOTHU3UPOBAHHOM
MOJIOY HOM KOM ITIEKCE MOJIOY Hasl MPOYKTUBHOCTD TOJILT MHCKUX KOPOB ObLTa BBHIIIE C MEPBOTO
M 10 OJWHHAIIATHIA MeCsIpI JakTauuy Ha 1,6-7,4 kr win Ha 5,2-33%.

KiroueBble cJjioBa: MojoyHas NPOAYKTHMBHOCTb, TOJINITHHCKAs MOpoAa; poOOTH3HpOBaHHbIN
MOJIOY HbI M KOM IUIEKC; MPUBSI3HASI CUCTEMA COJIEpKaHMs, OeCIpUBsI3HAsL CHCTEMa CONle P KaHMs.
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MOLOCHNAYA PRODUKTIVNOST' GOLSHTINSKIH KOROV V USLOVIYAH
ROBOTIZIROVANNOGO KOMPLEKSA
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Ryazan State Agrotechnological University named after P.A. Kostychev

Sadikov Rifat Z. Cand. s.-. sciences, leading consultant to the Swedish company "Delaval”,
rifat.sadikov@ de laval.com

ZHarikova Olga V. teacher of secondary vocational education of the faculty of pre-university
training, zharikova.1985@yandex.ru

Muravyeva Julia S., ct. lecturer of public catering department, murav9 @ yandex.ru

Morozova Olga A., Cand. s.-. sciences, teacher of secondary vocational education of the faculty
of pre-university training, 5050om@mail.ru

Ryazan State Agrotechnological University named after P.A. Kostychev

Experimental studies were conducted in LLC "Vakinskoe Agro™ Rybnovsky district of the
Ryazan region. The object of the research were the cows of Holstein breed, contained in the
mega-farm conditions (1841 heads). The farm is designed for 33 robots - a milkmaid of
voluntary milking of the Swedish company "DeLaval”. Milk productivity of cows was taken into
account with the help of the farm management system DelPro 5.1. The second object of the
study was the cow of the Holstein breed (724 heads), which were kept in the cattle yards on a
leash. Cows were fed on balanced diets. The calculation of feeding rations was carried out in the
Hybrimin futter program. The feed of the ration was crushed, mixed and distributed by a feed
distributor. On a robotic farm, in addition to feeds on the feeding table, supplementation with
concentrates was carried out in robots and fodder stations on average 2.8 kg per cow, depending
on the productivity and physiological condition of the animals. Milking cows on a farm with tied
content was carried out on a linear milking unit with Milk milking machines DelPro MU480
from DelLaval. Milk productivity of cows was taken into account with the help of the farm
control system DelPro 3.5 CP 1. The milk productivity of cows of black and motley Holstein
breed was studied in LLC "Vakinskoe Agro" of Rybnovsky district of Ryazan region. It was
found that in the conditions of a robotic milk complex, the maximum milk productivity of
Holstein cows was in the second to the seventh months of lactation. The maximum daily average
yield of cows was in the second and third months of lactation - 32-34 kg. On a farm with a
tethered maintenance system, the maximum daily average yield of cows was in the third and
fourth months of lactation and amounted to 31-29 kg. A comparative analysis of the lactation
curves of Holstein cows indicates that, with a voluntary milking system in a robotic dairy
complex, the milk productivity of Holstein cows was higher from the first and the eleventh
month of lactation by 1.6-7.4 kg or by 5.2-33%.

Key words: milk productivity, Holstein breed; robotic milk complex; tied content system, loose
maintenance system.
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OI'BHY  «BcepoccHilcKMI ~ HAay4dHO-HMCCJICIOBATEIILCKAM ~ MHCTUTYT ~ MEXaHM3alMUu |
MHPOPMATH3AIUH arPOXUM HIECKOro obecTieueHus ceabckoro xo3siicteay (BHUMCO)

B pabore paccMmaTprBaroTCsl BONPOCH! pacyeTa ONTHMallbHBIX 103 MUKPOYAOOPEHUN Ha OCHOBE
MaTeMaTHIeCKOM MOACIIN. PaI_II/IOHaJ'ILHoe HUCIIOJIb30BA HUE MUKPO3JICMCHTOB  SBJEICTCA
KIIFOY€BBIM q)aKTOpOM B COXpaHCHUH IUIOAOPOAUA IIOYB, a4 TAKKC B IOJYYCHHH BBICOKHX H
CTaOWIbHBIX YPOKa€B OC HOBHBIX CEJILCKOX03SI MICTBEHHBLI X KYJbTYP. B TIOCJICAJHHUEC I'OAbl MHOI' i€
arpapu CTald IPOSABIATH IIOBBIIICHHBIM MHIEPEC K METOAMKE pacueTa U INPUMEHEHUs
MUKpOY100 peHUIl. DTO CBSI3aHHO C TeM, YTO 3()PEKTUBHOCTh BHOCHUMBIX B IIOYBY Opra HUYECKHUX
U MHUHCPAJIb HbIX y,[[o6peHHfI MNOBbIIACTCA IHpU HUX COBMCECTHOM HUCIIOJIB30BAHUU C
MUKPOYA00 peHISIMHU. AKTYyallbHOCTh paOOTHl 3aKIOYACTCS B OMPEICICHUH ONTMMAaJbHBIX
JIO3UPOBOK ~ MUKPOYIOOpEHHH C Yy4eTOM JaHHBIX BCEX KCTOYHUKOB  MOCTYIUIC HUS
MHKpO3JieMeHTOB (Oopa, Meau, Maprasia, koOailbTa, MONMOJEHa, IMHKA) B mouBy. llenb
BBIMOJHAEMOW paboThl — MOJAEIMPOBAHME TMOCTYIUICHMS KOJIMYECTBEHHOI'O COCTaBa
MHUKPOQJICMCHTOB B IIPOAYKHOHOHHBIX IIPOHCCCAX BbIpalllMBa HHA CENbCKOX03ICTBEHHBIX
KYJIBTYP. O0BeEKT HUCCIICAOBAHUA — COACPKAHNC MHUKPOIJIICMEHTOB B IIOYBC, OpPraHUKE, B
OCHOBHOW W MOOOYHOW MPOAYKIUUA M WX BIHSHUE HA YPOIKAMHOCTH CEIIbCKOXO035HCTBEHHBIX
KyJbTyp. OCHOBY pabOThI COCTABIISIIOT MAaTEMaTUIECKHUE MOJIEIH 110 OTIPEAEIICHUIO TOTPEOHOCT U
B MUKPOYIOOPEHMIX TMOJA IUIAHUPYEMYIO YPOKaWHOCTh CEeJIbCKOXO3AWCTBEHHBIX KYJbTYD.
Haquaﬂ HOBHM3HA 3aKJIFOYACTCsA B pa3pa60TKe ajropurMa pacdera J03 MHKPOSJEMCHTOB Ha
OCHOBC MHOI'OJICTHHX OIIBITHBIX AAdHHBIX HAaYYHO-HCCJICA0BATCIIbCKUX y‘IpC)K,Z[eHPIfI. KoneuHeim
WUTOIOM HCTIOJIB30BAHMS QJITOpUTMa pacyera SBIIETCS NPOrpaMMHBIA MPOAYKT, KOTOPBII
MO3BOJIIET B  JWAJIOTOBOM  pEXHMME TPOBOAMTH TpeOyemble pacueThl. JIOCTOMHCTBO
npezmaraeMOI?I IIporpaMmel — MPOBEACHNUEC MHOTI'OBAPHUAHTHOT'O pacueTa UCXOAA 13 (1)8.KTI/I‘{CCKOFO
COACPKaHUA MHUKPOIJICMCHTOB B IIOYBC. Ob6macTs TMPHUMCHC HUA I[aHHof/'I pa3pa60T1<1/1 ABIICTCA
JIOCTATOYHO OOIMpHON. Ee MOXXHO NPUMEHSITh B XO3SMCTBaX pa3sidHbIX (OpM COOCTBEHHOCTH,
3aHUMaromuxcs Mpon3BOoaACTBOM paCTel—H/IeBOI[‘ICCKOﬁ MMpOAYKIUH.

KiroueBble cjoBa: ajaropurM, MaTeMarhdeckas MOJeNb, MUKPOYIOOpeHMs, ypoykaitHOCTb
CEJIHLCKOXO03sI UICTBEHHBIX KYJIbTYp, IMOYBCHHBIC IIOKA3aTCJIM, IJIOAOPOAUC, 63,3131 JaHHBIX,
IIPOTr PAMMHBIH KOM ILIEKC.
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Blagov Dmitry A., Candidate of Biological Science, deputy head of the Department Nol,
aspirantyra2013@gmail.com

Mitrofanov Sergey V., a.i. Deputy Director for Science, f-mitrofanoff2015@ yandex.ru

Federal State-financed Scientific Institution All-Russian Research Institute of Mechanization and
Informatization of Agrochemical Service

This paper addresses the issues of calculating the optimal doses of micronutrient fertilizers on
the basis of a mathematical model. Efficient use of trace elements is the key factor for
conservation of soil fertility and getting sustainable yield of the main crops. In recent years many
agrarians showed an increased interest in techniques for calculating and applying micronutrient
fertilizers. It stems from the fact that the effectiveness of applied mineral and organic fertilizers
increases when being used in combination with micronutrient fertilizers. The topicality of the
research lies in determining the optimal dosages of micronutrient fertilizers considering data
from all the sources of trace elements (boron, copper, manganese, cobalt, molybdenum, zinc)
supply in soil. The aim of the undertaken research is to model supply and quantitative
representation of trace elements in production processes of crop cultivation. The object of the
research is trace elements content in soil, organics, core and side products and their influence on
crops productivity. The foundation of the research are mathematical models of determining
fertilizer requirement for the planned crops yield. The scientific novelty of the research is in
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developing an algorithm of calculating doses of micronutrients based on multi-annual
experimental data obtained by research institutions. Using this algorithm has resulted in creation
of a software product allowing to carry out the required calculations in interactive mode. An
advantage of this program is a possibility of carrying out multivariate calculations on the basis of
the actual content of trace elements in soil. The application range of this development is rather
wide. It can be used at farming enterprises of different forms of ownership manufacturing crop
products.

Key words: algorithm, mathematical model, micronutrient fertilizers, crop productivity, soil
indicators, fertility, database, software complex.
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CEPOSIIN300TOJIOr' MYECKWI MOHUTOPHHT ITPU TOKCOIIJIABSMO3E
HOBAK Muxaua JImutpueBu4, A-p Ouon. Hayk, npodeccop Kadeapsl 3MH300TOIOIUH,
MHUKpPOOHOJIOr MU U mapasurojoruy, peacel00@mail.ru

HOBAK Augexcanapa HWBanoBHa, 1-p Owuosl. Hayk, mnpodeccop Kadeapbl 300TEXHHH H
ouoJtoruu, marieta69@mail.ru

HA3APOBA CgeTs1aHa AHATOJIbe BHA, aCTMPAaHT Kaeapsl 313 00TOJIOTHH, MUKPOO HOJIOT MU
u mapazuronoruy, svetlanak9191@mail.ru

Ps3anHckuii rocygapCcTBEHHBI M arpoTeXHoJIorndeckuii yuusepcuret mmenu [1.A. Koctreiuesa
[IpencraBneHsl COBpeMEHHBIE MOAXOAbI B TAaKTHKE JUATHOCTUKHM TOKCOILIa3M03a KHBOTHBIX.
OCHOBOW SMHUIEMUYECKOr0 U 3MH300THYECKOrO OJaromnoiayyusi SBJSIETCS PETPOCHIEKTUBHBIN
MOHMTOPHUHT 3a00eBaeMOCTH TOKCOILJIa3M 030M, aHalu3 pe3yabTaToB
CEPO3MU300TOIOT MUECKOT0, NApa3UTOIOTMUECKOr0 Hcclie10BaHUN, OMOTpoObl Ha 1a00paTOpHBIX
XKMBOTHBIX M KOMIUIEKCHbIE NPOQUIAKT MIECKUE, BETEPHUHAPHO-CAHUTAPHBIE MEpPONpPUATHS B
’KMBOT HOBOJJYECKHX XO3SIMCTBaX M Ha MsconepepadaThIBAIONIMX MPeANPUATHSIX. AKTYyalbHbIM
HalpaBJIeHUEM SIBJSIETCS pa3paboTKa SKCIPECC- TECTOB JJISI BBISBICHMS TOKCOIUIA3M B MsCeE,
MOJIOKE M TOJy4aeMbIX W3 HHMX HpPOAYKTax Ha mepepabarbiBaronmx npennpuitusax. Ha
3apa)XEHHOCTh TOKcoIuiazMaMu ¢ nomoupio PHI'A nccnenoBanu cbIBOPOTKM KPOBU KPYIHOT O
poraToro ckora M cBuHeil. B pabGore mpuMeHsIM pacTBOPUMBINA M KOPIYCKYJIS PHBII aHT Ure Hbl
Toxoplasma gondii mramma RH. Tecr-cucteMbl ¢ aHTHI€HHBIMH SPHUTPOIUTAPHBIM U
JIUATHOCTUKYMaMU Ha OCHOBE TPO(O30UTOB TOKCOIUIA3M K3TOTABIMBAJIM B HaydHOM LleHrpe
nmabopatopubix uccienoBanuii mpu GI'bBOY BO PI'ATY. [l 1uarHOCTHUKHM TOKCOIIIa3Mo3a
nokazaHa Bo3MoxHOCTh npumeHeHuss PHI'A ¢ anrurenamu Toxoplasma gondii, mony4eHHBIM U
MyTeM MHOTOKPATHOTI'0 3aMOPa’KMBAaHUSA-OTTAaUBAHUSI U JE3UHTErPalliK JETEPreHTOM TPUTOH X-
100. AxTuUBHOCTBH TOKCOIUIa3MeHHbIX aHTUreHoB (Ar) B PHI'A paszmmuaeTcs B 3aBUCUMOCTH OT
criocoba TMPUTrOTOBIEHMS: KOPIYCKYIApHble AT He TNPHUrOJHBI U3-3a HecTelU(pUIecKo
arrJIOTUHALIMKM, ~ PAacTBOPUMBIM  KOMIUIEKCHBIM ~ MeMOpaHO-IUTOIIA3MEHHBIM  aHTUreH
XapaKTepu3yeTcs BBICOKOH crie i HocThio; MeMOpannble gpakimu Ar Toxoplasma gondii,
MOJyYEHHbIE TPU 00pabOTKE MEeTepreHTOM, MaKCUMallbHO aKTHBHBL JIMarHOCTHMYECKUN TUTP
npu ucciegoBaHud Ha TokcornazmMo3 B PHI'A — 1:80, B MeHpIIUX pa3BElICHHSIX BbIpakKe Hbl
aQHTUT€HHbIE CBSA3M C TAKCOHOMHMYECKH OJIMBKMMHM Tapa3uTUYECKMMHU TPOCTEMIIMMU pojaa
Sarcocystis. I[Tepekpectnpie peakuuu B PHI'A mexny Toxoplasma gondii u Sarcocystis spp. npu
UCIIOJb30BAHUU  CBEPXIIOPOTrOBBIX  pa3BEIEHUM  CHIBOPOTOK  KPOBM  HE  BBISBIICHBI.
Ceponornyeckuil CKpUHMHT Ha TOKcoIvia3mMo3 npu nomon PHI'A mo3Bomwn oOHapyXuTh
anrurena k Toxoplasma gondii y 25,7 % kpynHoro poratoro ckora u42 % cBHUHEH.

KiroueBble ciaoBa: Tokcormnazmo3, Toxoplasma gondii, cBUHbHW, KpyHHBIH poraTtblii CKOT,
ceposoruyeckas JuarHocTHUKa, peakius HernpsiMoil remarrmotuHauu (PHI'A), Ouonormaeckas
npoba, TocIe yOOHbIe HCCIe10Ba HUs.

SEROEPIDEMIOLOGICAL MONITORING FOR TOXOPLASMOSIS

Novak Mikhail D., Doctor of biology, Professor, professor of department of epizootology,
microbiology and parasitology, peace100@ mail.ru.

Novak Alexandra I., Doctor of biology, professor of department of zootechnia and biology
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Nazarova Svetlana A., graduate student of department of epizootology, microbiology and
parasitology, svetlanak9191@ mail.ru

Ryazan State Agrotechnological University named after P.A. Kostychev

Contemporary approaches in tactics of diagnosis toxoplasmosis animals. The basis of epidemic
and epizootic welfare is a retrospective monitoring of the incidence of toxoplasmosis, analysis of
results seroepidemiological, parasitological studies on laboratory animals bioprobe and
comprehensive preventive veterinary-sanitary measures in livestock farms and meat processing
plants. Current direction is to develop rapid tests to identify Toxoplasma gondii in meat, milk
and derived products in the processing plants. Toxoplasmosis to the infestation with Phragmites
investigated the blood serum of cattle and pigs. There was used a soluble and corpuscular
antigens of Toxoplasma gondii strain RH. Test with antigenic erythrocytic diagnosticums on the
basis of Toxoplasma trophozoites produced in a research Center laboratory research for of
RGATU. For the diagnosis of toxoplasmosis is shown the possibility of using Phragmites with
antigens of Toxoplasma gondii obtained by repeatedly freezing and thawing and disintegration
of the detergent Triton X-100. For the diagnosis of toxoplasmosis is shown the possibility of
using Phragmites with antigens of Toxoplasma gondii obtained by repeatedly freezing and
thawing and disintegration of the detergent Triton X-100. Activity toxoplasmosis antigens (Ag)
in Phragmites varies depending on the method of preparation: particulate Ag are not suitable due
to nonspecific agglutination; soluble complex membrane-cytoplasmic antigen is characterized by
high specificity; membrane fraction Ag of Toxoplasma gondii, obtained by treatment with
detergent, the most active. The diagnostic titer in the study on toxoplasmosis in Phragmites —
1:80, in smaller dilutions are expressed antigenic connection with taxonomically close parasitic
protozoan of the genus Sarcocystis. Cross-reactions in Phragmites between Toxoplasma gondii
and Sarcocystis spp. when using higher diagnostic titer dilutions of blood serum were not
identified. Serological screening for toxoplasmosis by using Phragmites allowed to detect
antibodies to Toxoplasma gondii from 25,7% of cattle and 42 % of pigs.

Key words: toxoplasmosis, Toxoplasma gondii, pigs, cattle, serum diagnostics, reaction of
indirect hemagglutination (RIHA), bioassay method in laboratory animals, veterinary
examination after the slaughter of animals.Modern approaches are presented in tactics of
diagnostics and prophylaxis of toxoplasmosis of animals. Basis of epidemic and epizootic
prosperity is the retrospective monitoring of morbidity by a toxoplasmosis, analysis of results of
seroepizootology and parasitology researches, bioassays on laboratory animals and complex
prophylactic, veterinary gygien events in live farming and on meet enterprises.
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IF'EHETUYECKASA JU®OPEPEHLHUALIIUA KYP 1O MHUKPOCATEJUVIMTHBIM
JJOKYCAM

HOBI'OPOJIOBA Huua IleTpoBHa, KkaHa. OWON. HAayK, CT. Hay4dH. corpynHuk, ®I'BHY
®denepanbHbll HAy4YHbIM TIEeHTP KHUBOTHOBOACTBa — BMOK mmenn akagemuka JI.K. Dpucra, e-
mail: novg-inna2005@ yande x.ru

CoxpaHe HMI0O TE€HETHYECKOro pa3HOo00pa3us CeNbCKOXO35MCTBEHHBIX >KMBOTHBIX W MNTHUIl HA
CEeTONHSIIIHUN JEeHb YACHAIT ocoboe BHUMaHue. (OOeIHEHHWE TEHETHYECKOro pecypca
JKMBOTHOBOJICTBA B MHUPE MOXKET IPHUBECTH K IOTEPE LEHHOIO IE€HETHYECKOro MaTepHala.
MonekyisipHO-Te HETHIE€CKUE METOJbl 3aHIM PEIIAIOLIEE MECTO B CEJEKIMU U FeHETHUKE Kak
KMBOTHOBOJICTBAa, TaK W NTUIEBOACTBA. [losBWIach BO3MOXKHOCTH M3y4aTh MOIMYJIS [IHOHHO-
TreHETUYECKUE TMapaMeTphl, NMPOBOAUTH AHAJIM3 MPOUCXOKIECHUS KYyp, a TAKKE '€ HETUYECKYIO
MacIOpTM3aLMI0 NTHUI[ C HCMOJIb30BaHMEM MUKpocaTe/umTrHeIx MapkepoB (MC). ILlens
UCCIIEIOBAaHUN  3aKJII0Yanach B OIEHKE YpPOBHA TeHeTHYeCKOH nuddepeHmmanmmmu u
¢uioreHeTnueckux cBszei necstu nopox kyp (n=300): VEL (Beas3ymep), MEG (merpyna),
ERK (epeBanckas kpacHas), KIRGC (kuprmsckas cepas), RODA (pox aitmanm), NEWH (Hbio
remmuunp), BRK (6pama kypomatuaras), BRT (6pama temnas), BRS (Opama csernas), BRP
(bpama maneBasi). Ilommmopdmsm 16-TM MUKPOCATEUIMTHBIX JIOKYCOB M3ydYajcsi Ha
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reHeTmdeckoM aHammatope ABI3130xl Cpemgnee yuciio amieneit B 3aBUCHMOCTH OT TOPOJIBI
mMeHnsIochk oT 2-X 10 16-tu (mokyc MCWO111 1 MCWO0183 y BRK). HacTora BcTpedaemMocTH
amnenedt Haxonwnack B mpenenax or 1,7 mo 81,7%. Uuciao uHbOpMATHBHBIX ainenei
BapbupoBasio or 3,56 y VEL no 6,44 y RODA. V 2-x nopox m3 10 ypoBeHb HaOmonaeMoil
retepo3urorHocty npeBbiman 0,54. Amanms AMOVA nokaszan, uto 96% reHeTuueckoi
M3MEHYMBOCTH NPUXOIWINCh HAa BHYTPUIPYIIOBYIO H3MEHUMBOCTb, B TO BpeMs Kak 4%
M3MCHYHMBOCTH COCTABJIAIN MCIKIPYIIIOBBIC pa3JInY Usl. Briasne Ho (bl/IJIOFeHeTI/I‘-IeCKOG pPOACTBO
M3y4aeMbIX OO MTHIL. Takum 00pa3oM, MPOBEJICHHbIC UCCIIEIOBaHMS 1al0T HAUOO0JIee MOoJTHbIe
CBE€ACHUA O COCTOAIHUU anﬂeno@oma, T€ HCTHYCCKOM pa3Hoo6pa3HH u I[I/I(I)(I)epe HIIMaIiuu JE€BATHU
nopoxa Kyp. IlonydenHpie qaHHBIE MOT'YT OBITH WCTIONH30BaHBI TIPHU COCTABJICHUH '€ HETUY €CKUX
MacmopToB Kyp, a Takke OyAyT TMojle3HbIMH B paldoTe, HATPABJIEHHOW HA BBISBIICHUE
B3aMMOCBSI3U I'€ HOB C X035IICTBEHHO-0JI€3 HBIMU NP3 HAKaM U IIT U11,

Kioue Bble cJi0Ba: Kypbl, HONMMOPHU3M, M UK POCATEIUTUTHBIE MAPKEPBI, AJUIEITH, OPOJIBIL.
Pabora Obuia BBHIIONHEHA B paMKax BBITIOJTHCHHWA 3adaHUsA CDeI[epaanoro Ar¢ HICTBa HAYYHbIX
opranmanuii (PAHO) No AAAA-A18-118021590138-1 B 2018 romy

GENETIC DIFFERENTIATION CHICKENS AT MICROSATELLITE LOCI
Novgorodova Inna P., candidate of biological Sciences, Senior Researcher, L.K. Ernst Federal
Science Center for Animal Husbandry, e-mail: novg-inna2005@ yande x.ru).

Today, special attention is paid to the preservation of genetic diversity of farm animals and birds.
Depletion of livestock genetic resources in the world can lead to the loss of valuable genetic
material. Molecular genetic techniques have become crucial in breeding and genetics, both in
livestock and poultry. There is an opportunity to study population genetic parameters, to analyze
the origin of chickens, as well as genetic certification of birds using microsate llite markers (MS).
The purpose of the research was to assess the level of genetic differentiation and phylogenetic
relationships of 10 breeds of chickens (n=300) (VEL (Welsummer), MEG (Megruli), ERK
(Yerevan red), KIRGC (Kyrgyz gray), RODA (Rhode island), NEWH (New Hampshire), BRK
(Brahma kuropatkina), BRT (Brahma dark), BRS (Brahma light), BRP (Brahma yellow).
Polymorphism of 16 microsatellite loci was studied on the genetic analyzer ABI3130xl. The
average number of alleles varied from 2 to 16 depending on the breed (locus MCW0111 and
MCWO0183 in BRC). The frequency of occurrence of alleles ranged from 1.7 to 81.7%. The
number of informative alleles ranged from 3.56 in VEL to 6.44 in RODA. In 2 out of 10 breeds
the level of observed heterozygosity exceeded 0.54. AMOVA analysis showed that 96% of
genetic variability was due to intra-group variability, while 4% of variability was due to inter-
group differences. The phylogenetic relationship of the studied bird species is revealed. Thus, the
conducted researches give the most complete data on the condition of allelofond, genetic
diversity and differentiation of nine breeds of hens. The obtained data can be used in the
preparation of genetic passports of chickens, as well as will be useful in the work aimed at
identifying the relationship of genes with economic and beneficial signs of birds.

Key words: chickens, polymorphism, microsatellite markers, alleles, breeds
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IOPEKTUBHOCTb HCIIOJIb30OBAHUSA HWHCEKTHLIUAOB IIPU XPAHEHUU
3EPHA

MNOJIOKEHIIEB Banepuii IlerpoBuY, KaHI c.-X. HayK, JOLCHT Kadeapbl arpOHOMHH H
arpoTeXHOJIOT Ui

JIVIIOBA Exarepuna HWBanoBHa, kaHa. OHOJ. HayK, AOUEHT KadeApbl arpoHOMHUH U
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Ps3anckuii rocyjapcTBEHHbI M arpoTexHosiornieckuil yHusepcuret umenu [1.A. Kocteruena
3ammra pacTeHuil oT Oone3Hed W BpenuTeNel NMpeBpaTwiach B Ba)KHBIM acCMEKT TEXHOJIOTHH
BO3CJIbIBAHWA CEIbCKOX03SIMCTBEHHBIX KYJbTYP. B cratbe MPEAJIOKCHA OLCHKA BJIUAHUA
MpernapaToB XUMHYECKOW 00paboTKM Ha A(P(EKTUBHOCTH XpAaHEHWS 3€pHA MIICHUIBI U €ro
TEXHOJIOTMMECKHE CBOMCTBAa. B wuccliejoBaHMM HCTIONB30BATUCH O00pa3Ibl 3epHA 03UMO
nueHup! copra MockoBckast 39, nonydeHnHole Ha OAO «Psa3anbaneBatopy». [lpu npoBenenun
AKCTIe pUMEHTa HCIOIb30BAINCh XUMMUeckue mnperapatbl Keukdpoc n Axrenmuk. B pesymprarte
UCCIIEIOBaHMS HE OBUIO BBIABICHO HEONATOMPUSTHBIX JJI KayecTBa MPOJAYKTOB NepepadoTKu
3epHa U 3€PHOMPOYKTOB MOCIEACTBUN 00pa0OTKH XUMUIECKUM U Tipenapatamu. [Ipumene Huem
XAMHWYECKHUX TPernapaToB yAanoch JOOUTHCS JHMKBHAAIMH 3apaXeHHOCTH KieioM. O6paboTka
3epHA XM HUYECKUM M TpeTniapaTaMu sBIsieTCs 2(QPEeKT UBHBIM CIIOcOOOM OOpbOBI C BpeHTEISIMU
XJICOHBIX 3aMacoB (HACEKOMBIMHU, KJIEIIIAMU), a TAKXKE MPEeAYNPEKIaeT UX MOSBJIC HUE B MpoOIecce
XpaHCHUA. B mnmponecce I/ICCJIGI{OBaHI/Iﬁ OTMCUYCHO OTCYTCTBHC 3HAYUTCIIbHOI'O OTPHLAT CJILHOI'O
MBMCHCHMA KadCCTBa 3C€pHA IIPHW HAJIWYHUH ,HOHYCTI/IMOP'I CTaHAAPTOM 3aPaKCHHOCTH KJICIIIOM.
O6paboTka 3epHa XMMHUYECKMMHU TperapaTaMH HE OKa3aja OTPULATEIHFHOTO BIMSHUS Ha
KauyecTBO MOJy4YeHHOM MYKM M ee xjebomekapHble cBoMcTBa. OTMeEUeHO, YTO 3aTpaThl Ha
XpaHeHue 3epHa 0e3 00pabdOTKM OTJIMYAIOTCA OT 3aTpaT Ha XpaHEHHWE 3€pHa C 00paboTKOM
MNpeCMMYyICCTBCHHO M3-3a BJIIMAHHA HAa LCHBI CTOMMOCTH IIPCIIApaTOB.

KuroueBble cioBa: 3€PHO, IMIICHULIA, IICCTULIUBI, 3(1)(1)6KTI/IBHOCTB, XpaHC HHUC

THE EFFICIENCY OF INSECTICIDES IN GRAIN STORAGE

Polozhentsev Valery P., candidate of agricultural Sciences, associate Professor, Department of
agronomy and agricultural technologies

Lupova Ekaterina I., candidate of Biol. Sciences, associate Professor, Department of agronomy
and agricultural technologies, katya.lilu@mail.ru

Vinogradov Dmitriy V., Dr. Biol. Sciences, Professor, head of the Department of agronomy and
agrotechnology, vdv-rz@rambler.ru

Morozova Nina 1., doctor of agricultural Sciences, Professor, head of the Department of
agricultural production and processing technology, morozova@rgatu.ru

Mysin Sergei P., graduate student of agronomy, directions, vdv-rz@rambler.ru

Ryazan state agrotechnological University named after P. A. Kostychev

Plant protection against diseases and pests has become an important aspect of crop cultivation
technology. In the article the estimation of influence of preparations of chemical processing on
efficiency of storage of grain of wheat and its technological properties is offered. The study used
samples of winter wheat variety Moskovskaya 39, IV type 4 subtype obtained at JSC
"Rasonalisti”. In the experiment used chemical drugs Quickpos and Actelic. As a result of the
study, there were no adverse consequences for the quality of products of grain processing and
grain products processing chemicals. The use of chemicals has succeeded in eliminating the
contamination of the mite. Treatment of grain with chemical treatment is an effective way to
combat pests of grain stocks (insects, mites), as well as prevents their occurrence in the process
of storage.

The research noted the lack of significant adverse changes in grain quality if you have a valid
standard infestation of mites. Processing grain chemicals did not have a negative impact on the
quality of the resulting flour and its baking properties. It is noted that the cost of grain storage
without processing differ from the cost of grain storage with processing mainly due to the impact
on the price of the cost of drugs.

Key words: grain, wheat, pesticides, efficiency, storage
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IKOJJIOI'NYECKASA OLHEHKA COPTOOBPA3LOB PBI’KUKA O3UMOI'O 1JIA
CEJIEKIIUU HA AJAITTUBHOCTDH B YCJIOBUAX CTEITHOI'O KPBIMA
INPAXOBA Tarbsina $IkoBJeBHA, I-p C.-X. HAayK, B€J. HAy4H. COTPYAHHUK, 3aB. OTAEJIOM
MacJMIHBIX KyJIbTyp, prakhova.tanya@yandex.ru
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TYPUHA Enena JleoHuaoBHA, KaHI. C.-X. HAyK, CT. HAY4YH. COTPYAHUK, 3aB. JabopaTtopueid
pacTeHreBOCTBa, SChigortsovaelena@rambler.ru.
ITPAXOB Buaagumup AJie KCAaHAPOBHUY, CT. HAYYH. COTPYJHUK OTZAENAa MAaCIMYHbIX KYJbTYp,

annap95@yandex.ru
OI'BHY «lensenckunit HUNCX»
PeokvK  03WMBIM — TEepCIIGKTHBHAS MaciWdHash KyJbTypa ceMmeicTBa Brassicaceae

Pa3HOCTOPOHHCTO MHOTI'OINNIAHOBOI'O HCIIOJIb3 OBAHMUA. C 3KOIOrm4eckod TOYKHU 3pCHUA PBIKUK
O3UMBIN SABJIICTCS IUIACTHY HBIM paCTCHUCM, crocobeH npon3pacTaTtbh B IMMPOKOM AUATIA30HC
IIOYBCHHO-KIIMMAaTHYC€CKHUX YCHOBHﬁ. I_IGJ'IL I/ICCJ'IGI[OBaHI/Iﬁ — OIICHKa copToo6pa3u0B O3MOro
pPBDKHKa B DKOJOrMUecKux ycnoBmsix cremHoro Kpeima B 2015-2017 romax. OObBekTom
UCCIICIOBAHUN SIBJSUIMCH COPTOOOpa3Ibl PHIKMKA O3MMOT0, CO3JaHHBIE METOIOM OTOOpa B
[Memenckom HUNCX u3 KOMIEKIIMOHHBIX 00Pa31I0B pa3ind HOro npoucxoxaeHus. CTangaproMm
cayxun copr llemsik, cenekuuun Ilemenckoro HUHNCX. 3uMOCTOMKOCTH M3ydaeMbIX
coproobpa3uoB B yciaoBusix Kpeima konebamack B mpeaenax 92,3-96,9%. Camblii BBICOKHIA
MIPOLIE HT 3UMOCTOMKOCTH ObLII OTMEYEH y JTUHUU U.0. 4156, KOTOPBIl MpeBbIIIAT 3UMOCTOUKOCTh
cra"gaprHoro copra Ha 1,0%. Peammarnus moreHnuana ypokaWHOCTH OblUIa CpaBHUTEIBHO
BBICOKOH, Ha ypoBHe 72,3-86,3%. Haubonbmuii Bkiag B (hopMUpOBaHUE YpOXKaHHOCT U BHOC UT
YHUCJIO CTPYYKOB HA PACTEHUH, JIOJIS1 BIMAHUA KOTOpOro coctaB jgeT 78,34%. YpoxalHOCTb
coproobpa3noB B ycioBusix Kpeima BappupoBaia ot 1,56 mo 1,83 1/ra. Hambomee BbIcOKas
MPOAYKT MBHOCTh OTMEUeHa y HoMepoB H.0. 3290 (Anraiickuii xp.), n.o. 1357 (Opannwsi) u
Juxwuii (Actpaxanp) u coctaBwia 1,73-1,83 1/ra, uto mpesbimano crannapr Ha 0,09-0,19 1/ra.
Hannsie o6paziwl (dukuit bi= 0,99; odr2= 0,09), (n.0. 3290 bi= 0,95; cdr2= 0,07) u (n.0. 1357
bi= 0,96; odr2= 0,08) sBusroTcs Hambonee CTaOWILHBIMU U Oojee aJanTHPOBAHHBIMHU K
He6J'Ia1"01'IpI/I}ITHBIM YCJIOBUAM BCTCTALIUN. Haub onee BBICOKUM KpUrepucm l'IpI/ICl'[OCO6J'ICHHOCTI/I
obmamamu obpasmel w.o. 1357 (854 r/m2) m [Jukuii (88,9 r/m2). Hwskwmit kpurepuit
MPUCTIOCOOJIEHHOCTH OTMEYeH y coprooOpaszma u.o. 4175 (YexocnoBakwmsi), KO xoroporo
coctaBwl 59,6 1/M2. DKonorudyeckas OLEHKa COPTOOOpa3lOB pPHIKMKA O3MMOrO, CO3JAaHHBIX B
ITensenckom HMUC, nokazana ux BBICOKYIO aJalNTHUBHOCTH K MPUPOAHBIM YCJIOBHSIM CTEIHOIO
Kpbima.

KimoueBble cJjioBa: pBDKHMK  O3UMBIHA, COPTOOOpA3Ibl, SKOJOrMYecKas aJalTHUBHOCTb,
IIPOAYKT UBHOCTb, 3UMOCTOMKOCTb.

ENVIRONMENTAL ASSESSMENT OF VARIETY THE WINTER CAMELINA
PILOSA FOR SELECTION FOR ADAPTIVITY IN THE CONDITIONS OF THE
STEPPE CRIMEA

Prahova Tatiyana Ya. Doctor of Agricultural Sciences, Leading Researcher of the department
of oilseeds, prakhova.tanya@yandex.ru

Turina Yelena L. Candidate of Agricultural Sciences,Senior Research fellow, Head of the
Laboratory of plant growing, schigortsovae lena@rambler.ru

Prahov Vladimir A. Senior Researcher, of the department of oilseeds, annap95@ yandex.ru
FSBSI «Penza NIISH of agriculture»

Of winter camelina pilosa promising oil crop of the family Brassicaceae versatile multi-use.
From an ecological point of view the winter camelina pilosa is a plastic plant that can grow in a
wide range of soil and climatic conditions. The purpose of the research is the evaluation of
varieties of winter camelina pilosa in ecology the conditions of the steppe Crimea in 2015-2017.
The object of research were varieties of winter camelina, created by the selection method in the
Penza NIISH from collection samples of various origins. The standard was Penzyak, selection of
the Penza NIISH. The winter hardiness of the studied varieties in the Crimea varied within the
range of 92.3-96.9%. The highest percentage of winter hardiness was observed near the line of
1.0. 4156, which exceeded the standard grade by 1.0%. The realization of the yield potential was
relatively high, at the level of 72.3-86.3%. The greatest contribution to the formation of yields is
made by the number of pods on the plant, the share of which is 78.34 %.The yield of varieties in
the Crimea varied from 1.56 to 1.83 t/ha. The highest productivity was registered in the rooms of
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the i.0. 3290 (Altai Cr.), i.0. 1357 (France) and Dikiy (Astrakhan), and amounted to 1.73-1.83t /
ha, which exceeded the standard by 0.09-0.19 t / ha. These samples (Dikiy bi = 0.99, odr2 =
0.09), (i.0. 3290 bi= 0.95, cdr2 = 0.07) and (i.0. 1357 bi= 0.96, cdr2 = 0,08) are the most stable
and more adapted to the unfavorable conditions of vegetation. The highest eligibility criterion
was found in samples of i.0. 1357 (85.4 g / m2) and Dikiy (88.9 g /m2). A low criterion for
fitness was noted in the varieties of the i.0. 4175 (Chekhoslovakiya), KO which amounted to 59.6
g /m2. Ecological evaluation of varieties of winter camelina, created in the Penza NIISH, showed
their high adaptability to the natural conditions of the steppe Crimea.

Key words: winter Camelina pilosa, varieties, ecological adaptivity, productivity, winter
hardiness

YK 636.22/.28.087.8:579.8

IDOOEKTUBHOCTD KOMIIJIEKCHOT' O INPUMEHEHUSA MPOBUOTHUKA
HNEJUVIOBAKTEPUH+ U MUHEPAJIA ITYHI'UT B PAIITUOHAX BBIYKOB
POMAHOB Buxkrop HukousaeBu4, kana. Ovoi. Hayk, JOIEHT, BEMl. HAY4Y. COTPYIHHUK OT/eia
bu3HoJI0rNK U O MOXUMHH CEJTbCKOX 03 HICTBEHHBIX JKHMBOT HbiX, romanoff-viktor51@ yande x.ru
BOT'OJIIOBOBA Hanexna BrnaammupoBHa, KaHA. OWOJN. HAyK, pyK. oTjaena (QU3UOIOTHH U
OHOXHMMUU KUBOT HBIX, 652202@mail.ru

OI'BHY «®enepanbHplii HaydHbIM LEHTp *KHUBOTHOBoACTBA — BUIK mmenu akagemuka JILK.
OpHCTa»

Pabora BbimonHeHa mpu (UHAHCOBOM MoAJIepKKe (yHIaMEHTAJIBHBIX HaydHbBIX HCCIIE0BAaHUN
®AHO P®, nomep rocynapcrsennoro yuera HUIOKTP AAAA-A18-118021590136-7
Peammpanus reHeTHUECKOro MOTEHIMANA JKUBOTHBIX B COBPEMEHHBIX YCIOBUSAX BEICHUSA
KMBOTHOBOJICTBA MOXET OBITh OCYIIECTBUMa Ha OCHOBE oOOecredeHHs OMOJOrM4ecKH
MOJHOIEHHOIO MHWTaHUA U BHEAPEHUS COBPEMEHHBIX JOCTIDKEHUH (DU3UOJIOrMYeCKON HayKU.
JUin m3ydeHuss crocoba cOXpaHeHUsS MPOAYKTHBHOIO 3J0pOBbsl, YJydlleHus (uzuomnoro-
OMOXMMHUYECKUX TPOIECCOB B OpraHm3Me OBIYKOB TIyT€M WCTIONb30BAHUS B IHTaHUH
MUHEPaJIb HO-TPOO HOT MIECKOM KOPMOBOM J100aBKH, COCTOAIICH W3 MUHEpajla IIyHTHT U
(bepMeHT Ho-pod MoTMIeckoro mpenapata llemnoOakrepuH+ ObUT MPOBEAEH JKCIIEPUMEHT B
ycaoBusix BuBapusi PI'BHY OHI[ BUX wnmenn JIL.K.OpHcta nmurenpHocThio 100 mHE i
MPOBOAMIICS HA JOpPAIIMBAEMBIX OBIYKaX YEpHO-TIECTPOW mopoasl Bo3pacToM 10-12 mecsies,
CpeHel IOCTaHOBOYHOW xuBOM Maccoi 300 kr, mo 8 romoB rpyIre. MOJydeHbl JaHHBIC,
CBUICTEIbCTBYIOIE 00 YIYYIIEHUH OOMEHHBIX IPOIECCOB B OpraHm3Me OBIUKOB, POCT
MPOAYKT MBHOCTHU. [IpoBoamics ydeT MSICHON MPOAYKTUBHOCTHU MO €KEMECSYHBIM KOHTPOJIb HBIM
B3BEIIMBAHMAM JKMBOTHBIX, OCYILECTBISUICS OTOOp Npo0 KPOBM W aHAjIW3 Ha TMOKaszaTelu
0€JKOBOro, YIrJIEBOJHO-TUIMAHOIO OOMEeHa U KIMHUYECKHe TMoKazaTenu. Pe3ynbTaTbl
AKCIIEPUMEHTA TOKAa3aJi, YTO JONOJHUTENbHBIA NMPUPOCT XKMBOM Macchkl 3a 100 nHei ombiTa
COCTaBWI B KOHTpoinbHOW rpynne 74,2543 38kr, B  omnbiTHOU-84,57+2,05kr, mnpu
CPEHECYTOUHOM MPHUPOCTE >KUBOM MAacChl, COOTBETCTBeHHO, 742,5+33,79, m 845,7+20,53
rpamMoB (P <0,05), ¢ pasauneit 12,9%. 3HaunrenbHple M3MEHEHUS B JUHAM MKE JKUBOW MacChl
Obl 00YCIIOBIEHB! (M3HMOJIOTUYECKUM JICHCTBHEM MHHEpaja LIYHTUT U MpOOHMOTHKA, YTO B
CBOIO OUEpEab CKA3aJI0Ch HA TEUEHUH YIJIEBOAHO-)KUPOBOIrO U OEIKOBOro oOMEHa B OpraHm3Me
OBIYKOB. Y OBIYKOB OMNBITHOW T'PYMIBI OTMEYAJIOCh MOBBIIIE HUE KOHIEHTPAaLMK oOIero Oenka
(Ha 5,5%), cHIDKE HUE YPOBHS MOYEBHHBI Ha 8,9%, MOBBIIIEC HUE KOHIIE HTPA MK TIFOKO3bI ObUT Ha
12,7%, cuwke Hre ypoBHs OunupyOuHa Ha 21,7% u xonectepuna Ha 23 ,4%.

KioueBble cJji0Ba: OBIYKM OTKOPMOYHBIC, MPoOWOTHK llemrobakrepun+, MuUHEpand IIyHIHUT,
0OMEH BEIeCTB, MPUPOCT

EFFICIENCY OF COMPLEX USE OF PROBIOTICS TSELLOBAKTERIN + AND
MINERAL SCHUNGITE DIETSBULLS

Romanov Viktor N., Associate Professor, candidate of biological sciences, Leading Researcher
of the Department of Physiology and Biochemistry of Agricultural Animals, romanoff-
viktors1@yandex.ru
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Bogolyubova Nadezhda V., candidate of biological sciences, Head of the Department of
Physiology and Biochemistry of Agricultural Animals, 652202@mail.ru

All-Russia Research Institute for Animal Husbandry, Federal Science Center for Animal
Husbandry named after Academy Member L.K. Ernst

Realization of the genetic potential of animals in the current conditions of animal husbandry can
be achieved on the basis of providing a biologically nutritious diet and introducing modern
achievements in physiological science. To study the method of preserving productive health,
improving physiological and biochemical processes in the body of bull-calves by using a
mineral-probiotic feed additive consisting of a shungite mineral and an enzyme-probiotic
preparation, CelloBacterin +, an experiment was performed in a vivarium of the L.K. Ernst
Federal Science Center for Animal Husbandry duration of 100 days was carried out on the bulls
10-12 months old, the average live weight of 300 kg, for 8 heads of the group. Data were
obtained that indicated improvement of metabolic processes in the body of bull-calves, and
increased productivity. The meat production was taken into account according to the monthly
control weights of animals, blood samples were taken and analysis was performed on protein,
carbohydrate-lipid metabolism and clinical parameters. The results of the experiment showed
that the additional increase in live weight in 100 days of the experiment was 74.25 + 3.38 kg in
the control group, 84.57 + 2.05 kg in the experimental group, and 742.5 + 33, respectively, 79,
and 845.7 + 20.53 grams (P <0.05), with a difference of 12.9%. Significant changes in the
dynamics of live weight were due to the physiological effect of the mineral schungite and
probiotic, which in turn affected the carbohydrate-fat and protein metabolism in the body of bull-
calves. In the experimental group bulls there was an increase in the concentration of total protein
(by 5.5%), a decrease in the urea level by 8.9%, an increase in the glucose concentration by
12.7%, a decrease in the level of bilirubin by 21.7% and cholesterol by 23.4 %.

Key words: fattening bulls, probiotic, schungite, metabolism, growth

TexHuyeckune HaAyKH

YK 631.369.258/638.178

NCCIEJOBAHUE WUW3MEHEHUSA TEMIIEPATYPblI HNEPIM B ITPOLHECCE
BAKYYMHOW UH® PAKPACHOH CYLI KA

BbIII OB JImurpuii HukoJsiaeBuY, KaHa. TEXH. HAayK, JOUECHT Kad. SKCIUTyaTalliyd MaIIdHHO-
TPaKTOPHOI' O NapKa

KAIIWUPUH [Imurpuii EBrenbeBu4, a-p TEXH. HayK, JOIEHT, 3aB. Kadeapoii
anekTpoc HaOxenus kadm76@ mail.ru

MOPO3O0B Cepreii CepreeBuy, actiupaHt Kadeapbl 3JeKTpoc Habxennst, mars37603@ mail.ru
BOPOHOB Buaagumup  IlerpoBu4, couckatenb  Ps3aHCkuii — rocynapCTBEHHBIN
arporexHojormieckuil ynusepcuret umenu I1.A. Koctsruesa

B Hacrosimiee Bpemsi HauOoJjee SHEPro3aTpaTHOMN omepanueil Mpyu M3BICYECHUU MEPry SBIAECTCS
ee cymka. HamMeHee sHEproeMKWM CIOCOOOM CYILIKH MEpPru SIBISETCS BaKyyMHasl CYIIKA.
OpnHako HauOOJBIINE CIOKHOCTH B MpOIEcCe BAKYyMHOU CYIIKHM BO3HHKAIOT NPU MOABEIECHUU
TEITIOBOW 2HEPruu K 00beKTy cymku. [losTroMy Hamboee MmepCcreKTHBHBIM I CYIIKH TIepru
ABISIETCSl NPUMEHeHHEe MH(paKpacHOro M3iIydeHus B Bakyyme. s JaHHOTO crioco0a CYyIIKH
CYLIECTBYIOT OTpaHMYEHUsI: TeMIeparypa MpoAykra He nomxHa mnpesbimats 50 °C. Llenb
MIPOBOAMMOI 0 MCCJICIOBAHMS 3aKII0Yaiach B M3yYCHUM M3MEHEHUs] TEMIIEPaTypbl MPOAYKTa B
mporecce BaKyyMHOM HHppaKpacHOW CYIIKM B 3aBUCUMOCTH OT BEIWYMHBI Bakyyma. s
IIPOBEIEHUA JKCIEpUMEHTa OblJa M3rOTOBJIEHA ClelMaibHasi JJabopaTOpHas YCTAaHOBKA; OHa
NpeACTaBIAeT co00W BaKyyMHbIH cymmiabHbli mkad SPT-200 ¢ pacrmomoxeHHOH BHYTPHU
KacCeTOM, IOBEPXHOCTh KOTOPOW MOKpBITA IUVIOCKMMH HWH(PPAKPACHBIMU M3IydaTelsIMU.
VYcraHoBka CcHaOkeHa JByMsI TEpMOpEryisiTopaMu ¢ TepMmoaaTdukamu. VccienoBanue
MIPOBOIMIIN CICAYIOMNM 00pa30oM: HABECKH ¢ MPOAYKTOM Macco S04 1rp moMernianu B Kaccery,
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MocJie Yero CyIIWIbHBIM TIKad 3aKpbIBaJiM, BKIIOYAIW TEPMOPETYISITOPHl M 3aJaBajiv
TeMmrepaTypy MHppakpacHbIX miydaTteneid 55+0,3 °C. Benumunna BakyyMa, B COOTBETCTBUH C
IJJAHOM TpoBeAeHus omnbIToB, cocTaBmsiia: 0; 0,025; 0,05; 0,075 u 0,1 Mlla. DkcnepumeHt
MPOBOAWJIM HAa TMPOTSDKEHWHM JBYX YacOB C IMTHUKPATHOM IIOBTOPHOCTBIO, PETUCTPUPYS
MaKCHMaJIbHYl0 ~TeMmIlepaTypy Tponykra. B pesymbraTte craTucTudeckod o0paboTKH
OKCIIEPUMEHTAJILHBIX JAHHBIX IIOJIYYEHO YpPaBHEHHE PErpecCud. AHaIW3 IOJIY4E€HHOU
3aBUCHMOCTHU TIOKa3blBa€T, 4YTO IpPH 3HAYEHUM BeaumduHbl Bakyyma Beime 0,09 Mlla
Temieparypa npoAaykra He npesbimaeT 50 °C  mpu  TeMmmeparype TEIUIONOABOASLICH
nosepxHocTu 55 °C.

KuroueBble cJjioBa: BakyyM Hast HH(paKpacHas CyllKa, Iepra, BJIaXXHOCTh, KaMepa.

RESEARCH OF CHANGE OF TEMPERATURE OF BEE-BREAD IN THE PROCESS
OF VACUUM-INFRARED DRYING

Byshov Dmitriy N., Candidate of Technical Sciences, Associate Professor

Kashirin Dmitriy Ye., Doctor technical sciences, Associate Professor, kadm76@ mail.ru
Morozov Sergei S., graduate student, mars37603@ mail.ru

Voronov Vladimir P., applicant Ryazan State Agrotechnological University Named after P.A.
Kostychev

Currently, the most energy-intensive operation in the extraction of bee-bread is its drying. The
least energy-intensive way of drying bee bread is vacuum drying. However, the greatest
difficulties in the process of vacuum drying arise in the process of bringing thermal energy to the
drying object. Therefore, the most promising is the use of infrared radiation in vacuum for drying
bee-bread. For this method of drying, there are restrictions: the product temperature should not
exceed 50 °C. The aim of the study was to study the changes in the temperature of the product in
the process of vacuum infrared drying from the vacuum value. For the experiment was made a
special laboratory setup: it is a vacuum drying Cabinet SPT-200, which is located inside the
cassette, the surface of which is covered with flat infrared emitters. The unit is equipped with
two thermostats with temperature sensors. The study was carried out as follows: an overhang
with a product weighing 50+1 g was placed in a cassette, after which the drying Cabinet was
closed, thermoregulators were switched on and the temperature of the infrared emitters was set to
55+0,3 °C. The value of the vacuum, in accordance with the plan of the experiments, was
respectively: 0 MPa; 0.025 MPa; 0.05 MPa; 0.075 MPa and 0.1 MPa. The experiment was
carried out for 2 hours with a fivefold repetition, registering the maximum temperature of the
product. The regression equation is obtained as a result of statistical processing of experimental
data. The analysis of the obtained dependence shows that when the vacuum value increases
above 0.09 MPa, the product temperature does not exceed 50 °C at a temperature of 55 °C.

Key words: drying, infrared, vacuum, bee-bread, humidity, camera.

YK 664.66

N3YYEHUE BJIMAHUA TIPUPOJHBIX MCTOYHUKOB BHOJOI'MYECKH
AKTUBHBIX BEHIECTB HA CBOWUCTBA [IPOACOKENA, MOJOYHOKHCJBIX
BAKTEPUH U BOJIE3HU XJIEBA

BECEJIOBA Anna lOpbeBHa, KaH. TeX. HAYK, JOICHT KadeIpbl TEXHOJOT U 00IIECTBEHHOT O
nuraHus, MHCTUTYT NUIIEBBIX TexXHoJIoruil u nmsaiiHa — ¢uiman 'BOY BO Hwmxeropoxackoro
rOCY/IapCTBEHHOI' O MHKE HEPHO-3KOHOM HUECKOro yHuBepc urera, anna.0680@ mail.ru

[lenpto paGoTHI SBWIOCH HCCIENOBAHUE BIUSHUS OETYIMHCOAEPXKAIIETO SKCTpaKTa OepecTsl
(bDB) Ha cBoiicTBa JpOXKEH, MOJOYHOKHUCIBIX Oakrepuit u Oone3Hu xineda. OOBEKT
UcCIeI0BaHmsI — Ouonorudecku akTupHas qoo6aBka BOB-TY 9197-034-58059245. BOb obnanaer
SMYJBTUPYIOIIUM CBOWCTBOM U MHOTOBEKTOPHOW OMOJIOTMMECKON aKTHMBHOCTBIO, TPOSIBIISS
AHTHUOKC WIAHTHbIE W AHTUTMIIOKCAHTHBIE CBOWCTBA, YTO NOATBEPXKICHO JAaHHBIMU HAaYy4HO-
TEXHUYECKOM JUTepaTypbl U pe3ylbTaTaMU KIMHMYECKUX HUCIbITaHUN. Monekynsl OeTyanHa
CIOCOOHBI BCTPamBAaTbCA B JIMOUIAHBIA CJIOM KJIETOK W BOCCTAaHABIMBATH CTPYKTYpPY
MOBPEXKJIEHHBIX MEPEKUCHBIMH  COEAMHEHMIMU Ouonormyeckux MemOpan. CoueTaHue
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AHTUOKCHUIAHTHBIX W aHTUMHKPOOHBIX CBOWCTB bObB crnocoOCTByeT TMOBBIMIEHHIO CpOKa
TOTHOCTH MUILEBOH mponykiun. Mukpoduonormieckue nokasatemu bOb onpenensnu no OCT
10444.15-94. Bausnue bOb Ha cBolicTBa YMCTBIX KyIbTyp Apoxokeil S.cerevisiae No 69 u
Monod HokucIbix Oaktepuii (nanee MKB) Lactobacillus casei C1 onpenensiiu B COOTBETCTBHH C
«MeTonM4eCcKuM PYKOBOJACTBOM MO TMPOM3BOACTBY JKUIKHX ApOXOKEw». J(MarHocTuky
KaprogenbHOI 00Je3HM NPOBOAMIN B COOTBETCTBUMM ¢ «MHCTpyKIMEe Mo IpeaylpekIeHUI0
KaprodesbHOM 00e3HM X1e0ay: JTIOMUHEC IEHT HBIM JKCIPECC-METOAOM U MOAU(PHUIIPOBA HHBIM
MCTOAOM II0 COACPKa HUIO BOJOPACTBOPUMBIX BCIHICCTB B MIAKHUIIIC xyie0a. CTeneHb IIeCHEBE HUS
xjeba omnpenessuiv BU3yaldbHO U MO MeTonuke, paspaboranHoir B ®I'BHY HUUXII. N3ydeHo
BiusHUe BOb Ha cBolicTBa YHCTHIX KyIbTYp Apoxoxkeil S. cerevisiae No 69 u MKbB Lactobacillus
casei Cl1 u Bnusinue bOB Ha Oone3nu xieba. BrisBieHo, uTo BBejeHue B Tecro bOb okaskiBaeT
WHrHO MpYIOIIee JICCTBHE HA TUIGCHEBEHUE W pa3BUTHUE KapTodeshHOM Oone3Hu xiueda, KoTopoe
00YCIJIOBJICHO JCHCTBHEM BXOAIIMX B cocTaB bOb TpureprneHOBBIX CHUPTOB, 00JadarOMINX
AHTUM UKPOOHBIM JEMCTBHEM. OTO JI€JIaT BO3MOXKHBIM TNPUMEHEHHE IaHHOW 1J00aBKU TIpHU
pa3paboTke xJIeO00YIOUHBIX U3ICTUH C YAJTUHE HHBIMHU CPOKaMH Xpa HEHHS.

KimoueBble  cjioBa: TMPUPOIHBIE  WCTOYHHKH  OMOJMOTMYECKHM  AKTHMBHBIX  BEIIECTB,
OeTyIMHCOAEpKAIINI 3KCTPaKT O0epecThbl, MUKPOO HOJIOT lUE€CKUE TIOKa3aTelNH, 00JIe3HH XJieoa.
STUDY OF THE INFLUENCE OF THE NATURAL SOURCES OF BIOLOGICALLY
ACTIVE MATERIALS ON THE PROPERTIES OF YEAST, LACTIC ACID BACTERIA
AND DISEASE OF THE BREAD

Veselova Anna Yu., candidate in technical sciences, docent of the department of technology of
the public nutrition Institute of Food Technology and Design — a branch of the state budgetary
educational institution of higher education «Nizhny Novgorod State Engineering and Economic
University, anna.0680@mail.ru.

The purpose of studies was a study of the influence of the betulinsoderzhashchego extract of
white part of birch bark (BEB) on the properties of yeast(s), lactic acid bacteria and disease of
bread. Subject of the study: biologically active additive BEB - TU 9197-034-58059245. BEB -
possesses the emulsifying property and multi-vector biological activity, manifesting antioxida nt
and antigipoksantnye properties, that by confirmed literature data scientific and technical and by
the results of clinical tests. The molecules of betulin are capable of be incorporated in the lipid
layer of cells and of restoring the structure of damaged by peroxide connections biological
membranes. The combination of antioxidant and antimicrobic properties BEB contributes to an
increase in the period of the fitness of food production. Microbiological indices BEB were
determined according to GOST 10444.15-94. Influence BEB on the properties of the clean
cultures of yeast(s) S. cerevisiae No 69 and lactic acid bacteria (further bar) Lactobacillus casei
Cl1 they determined in accordance with “systematic management on the production of liquid
yeast(s)”. Diagnostics of potato disease was carried out in accordance with “the instruction on
the prevention of the potato disease of bread”: luminescent express — by the method and by the
modified method in the content of water-soluble substances in the crumb of bread. The degree of
molding bread was determined visually, also, employing the procedure, developed in FGBNU
NIIKHP. It is studied influence BEB on the properties of the clean cultures of yeast(s) S.
cerevisiae No 69 and bar Lactobacillus casei C1 and influence BEB at the disease of bread. It is
revealed, that the introduction in dough BEB renders the inhibiting action on the molding and the
development of the potato disease of bread, which is caused by the action of forming part BEB
triterpenovykh alcohols, which possess antimicrobic action. This makes the application of this
additive with the development of baked articles with the elongated period of storage possible.
Key words: the natural sources of biologically active materials, the betulinsoderzhashchiy
extract of white part of birch bark, microbiological indices, the disease of bread.

YK 664.788/577.15
IOPOEKTUBHOCTDb HEJ/UIIOJOJMUTUYECKUX ®EPMEHTHBIX ITPEITAPATOB
ITPH BUOKOHBEPCHUH OBOJIOYEK BEJIOI'O JIIOITUHA
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BUTOJI Upuna CepreeBna, kaua. Ouon. Hayk, noueHr, BHUN3 — dwinan ®I'BHY «DHI]
nuieBeix cuctem uM. B.M. I'opbaToBa» PAH, r. Mocksa, vitolis@yandex.ru

3BEPEB Cepreii BacuabseBu4, a-p. TexH. Hayk, npogeccop, BHUU3 — ¢uinan OI'BHY
«®HI nvmeBbix cucteM uM. B.M. I'opbaroBa» PAH, r. Mockga, zverevsv@ yandex.ru

B pabore mydeHbl OHOXMMHUYECKHE OCOOCHHOCTH oOoiouek Oenoro monuHa copra Jlera, ¢
MO3WIIMHA MX WCTIOJIb30BAHUS B KauecTBE 00BEKTA I pepMeHTaTUBHOU Momudukauu. Obiee
conepkanue 0enka (Nx6,25) — 9,13%; knetuatku — 38,2%; pactBopumoro 6enka — 0,350 mr/mi;
BOCCTaHaBIMBaOIMMX caxapoB— 0,75%. OpakIMOHHBII cOCTaB paCTBOPUMBIX O€JIKOB 000JI0UEK
6esoro monuHa (% or olmero conepxanus Oenka): anmbOymunsl — 32,87%; rnoOyauHel —
37,28%, mponaMuHBI — TPAKTUYECKH OTCYTCTBYIOT, IIIOTENUHBI — 8,73%; HEpacTBOPHMBIM
octatok — 21,12%. 3 PpekTuBHOCTH (PEpPMEHTHBIX MPENMAPATOB [EJLIIOJIOJTUTHYECKOTO TeHCTBUS
ONCHHMBAJIMN IO HAKOIJICHUIO BOCCTAHABJIMBAIOIIHUX CaXapOB U paCTBOPUMOI O 6€J1Ka, IIpu 3TOM
(depMeHTATUBHBIE pEaKIMM TMPOBOAWIM TPH ONTHMAJbHBIX YCIOBHSX, KOTOpble OBLIH
mooOpaHbl 3KCepuMeHTanbHO. Mcnonp3oBanue GepMeHTHbIX npenapaToB «Jluctumm GL» u
«Ileap3mm S00L» yBenmdamBaeT KOJIMYECTBO BOCCTAHABIMBAKOIIMX caxapoB B 3,20 m 2,85 pasa
coorBeTcTBeHHO. DepmenTHbIe TpemapaThl «Buckodepm Ly n «llemwtoBupunua [120X» B 1,2-1,6
pa3 me Hee P (deKkTUBHBI. MaKkcIMallbHOE HAKOTUIEHHE PAacCTBOPUMOro Oeska HaOromaeTCs Mpu
ucnosbzoBanuu «luctummm GL» — B 11 pa3; «Buckodepm Ly, «leapsum S500L» wu
«UemmoBupunun [20X», — B 9, 8 m 5 pa3 coorBeTcTBeHHO. llosydyeHHble aHHBIC
CBUICTECIBCTBYIOT (6] BO3MOXHOCTHU HCIIOJIb3 OBaHUA HUCCIICAYEMBIX nperapaToB npu
dbepMeHTaTUBHON MoAu(pUKAIUA OHOTIOIUMEPOB 000JI04eK Oeyoro JoNMMHA, Kak —TI0
OTACJIbHOCTHU, TAK U B COCTAaBC MYJIbTHUIH3MMHBI X KOMHO3PILII/II>1, YTO MNO3BOJHUT CYHICCTBCHHO
YBECJIMYUTL CTCIICHb YCBOCHWA, a4, CJICHOBATCIIbHO, U 6I/IOJ'IOFI/I‘-ICCKYIO INEHHOCTh BTOPHUYHBIX
MIPOJTYKT OB Tie pepaboTKU 3epHa OEoro O MHHA.

Kimoue Bble cjioBa: Oesiblid JTFOMHMH, 000JT0YKH, HEJUTIOJIONUT HIecKue (PepMEHT Hble MpernapaThl,
OMOKOH BepcC st

EFFICIENCY OF CELLULIOLIC ENZYME DRUGS IN BIOCONVERSION OF
WHITE LUPINE SHELLS

Vitol Irina S., candidate of biological sciences, associate professor, vitolis@yandex.ru

Zverev Sergey V., doctor of technical sciences, professor, zverevsv@yandex.ru

All-Russian Scientific Research Institute of Grain and Products of Its Processing — branch V.M.
Gorbatov Federal Research Center for Food Systems™ of the Russian Academy of Sciences,
Moscow

Biochemical features of white lupine corn Degas have been studies, from the position of their
use as an object for enzymatic modification. The total protein content (N x 6.25) is 9.13%; fiber
- 38.2%; soluble protein - 0.350 mg / ml; reducing sugars — 0.75%. Fractional composition of
soluble proteins of white lupine (% of total protein content): albumins - 32.87%; globulins -
37.28%, prolamines - practically absent, glutelins - 8.73%; insoluble residue - 21.12%. The
effectiveness of enzyme preparations of cellulolytic action was estimated from the accumulation
of reducing sugars and soluble protein, with enzymatic reactions being carried out under optimal
conditions that were selected experimentally. The use of enzyme preparations "Distizym GL"
and "Shearzym 500L" increases the amount of reducing sugars by 3.20 and 2.85 times,
respectively. Enzyme preparations "Viscoferm L™ and "Celloviridin G20X" in 1.2 ... 1.6 times
less effective. The maximum accumulation of soluble protein is observed when using "Distizym
GL" 11 times; "Viscoferm L", "Shearzym 500L" and "Celloviridin G20X", - 9.8 and 5.0 times
respectively. The obtained data testify to the possibility of using the drugs under investigation
during enzymatic modification of biopolymers of white lupine, either individually or in the
composition of multienzyme compositions, which will significantly increase the degree of
assimilation and, consequently, the biological value of secondary products of grain processing of
white lupine.

Key words: white lupine, membranes, cellulolytic enzyme preparations, bioconversion
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MPECC-TPAHYINIATOP-OBE33APAXUBATENDb ONA U3rOTOBINEHUA TPAHYNT U BPUKETOB U3
noacTuno4Horo HABO3A

NYPbAHOB [Omutpuii BanepbeBu4, KaHA. TexH. HayK, [OOUEHT Kadeapbl arpovHXeHepun u
3MEKTPO3HEPre™MKM, guryanov/2@mail.ru

XMbIPOB Buktop OMuTpueBuY, o-p TEXH. HayK, npodeccop kadeapbl TEXHOMOrMHMECKMX MPOLIECCOB U
TexHocdepHon 6esonacHoc, Khmyrow@bk.ru.

M’PEBEHHUKOBA TatbsiHa BrnagumupoBHa, acnmpaHT, tata58315@yandex.ru

®IB0Y BO My prHCKUiA rocy AapCTBEHHbIV arpapHbIA Yy HUBEPCUTET

MYPOI' Uropb AnekcaHApoOBWMM, O-p TEXH. Hayk, npodeccop, AupekTop PaAsaHckoro MHCTUTYTa
(dwmnuana) YHusepcuteta MmawuHoctpoeHns (MAMW), igor.murog@bk.ru

HE®ENOB Bopuc AnekcaHapoBud, O-p TeXH. Hayk, npodeccop, npodeccop kadeapbl ynpasrneHus,
Poccuiickuin  rocyaapcTBeHHbIi  arpapHbin - yHuBepcuter - MCXA  umenn KA. Tumupssesa,
b.a.nefedof@mail.ru

Llensto vccnepoBaHuii sIBMIeTCS  pa3pabotka KOHCTPYKUMM U 0BOCHOBaHWE MNapaMeTpoB Mpecce-
rpaHynaTopa-obessapakuBatens ANs U3roTOBMEHUS rpaHyn v GPUMKETOB M3 NOACTUMOYHOrO HaBo3a U1
nometa. >KMBOTHOBOACTBO U MTULEBOACTBO — OTPAC/IM CEMbCKOXO3ANCTBEHHOrO NPON3BOACTBA, KOTOpbIE
obecneyvBaloT HacerneHue NpoayKTaMu NUTaHus (Msico, MOSIOKO, SILIO) U ferkyto 1 nepepabaTbiBatoLLyto
NMPOMBILLIIEHHOCTN CbipbeM (Mepo M oTxodbl OT 3abos Nubl) U XKMBOTHbIMW. Hapsagy ¢ atum OT
nTMuedabpuk noryyaeTcs BTOPUYHOE Chipbe — MOMET. 3a CyTKM coaoepkaHus nTvubl B KNeTkax npu
noronoBbe 500 TbicAY Kyp BbXOA NOMETa cocTaBnseT 125 TOHH. YTMnusaums HaBo3a 1 noMeTa — BaxKHas
33ja4a CenbCKOXO3AVICTBEHHOIO NPOU3BoACTBa. B HacTosLLee BpeMs CyLLLECTBYHOT CNOcobbl y TMnn3aumm
HaBo3a M NoMmeTa: BbBO3 MOMETa Ha Mors, KOMNocTMpoBaHue B BypTax u Guopeaktopax, nepepabotka
rnomeTra Ha KOpM CKOTy, BuoaHepreTMyeckne MeTodbl U WMHHOBALMOHHBLIE TEXHOMOrUW YTUNM3aumu,
BEPMUKYTbTypa M pbiboBogHo-6uonormieckme npyabl. [MonydeHHbI HaBo3a M MoMeT Heobxogumo
obe33apaxvBaTb M MUCMNOMb30BaTb Kak OpraHMyeckoe yoobpeHne nim KoOpM XUBOTHbIM. [1pu XpaHeHun
HaBoO3a M NoOMeTa B XpaHunuiax unm BypTtax B HUX NpoTeKaeT Me30dmIibHbIN NpoLecc pasnoxeHus. B
npoLecce pasnokeHns B atMocdepy BbiAenseTcd OrpoMHOE KONMMYECTBO OMOMOrM4eckoro rasa:
cepoBogopona, aMMuaka, Booopoaa, MeTaHa v Apyrx BpenHbiX BelwecTs. [Mpu cMbiBe AOKAEBBMU U
TanbiMu Bogamu HaBo3a U NomMeTa B BOAOEMbl NMPOUCXOAUT 3arpa3HeHne npyaoB U pex. Takum obpasom
HaBO3 M NOMET HaHoCAT GonbLIon yuiepb aKOoMorMn okpyxarowen cpeabl. HaBo3 n nomet AsBns0TCA
OOHVMMM U3 KOMMOHEHTOB 715 MPOM3BOACTBA OpraHmdeckux yaobpeHun. OpraHmdeckue yaobpeHus ms
HaBO3a M NMOMeTa MOXHO NofnyyYaTb Npu nepepaboTke B adpaumoHHbIX Lexax, buopeakTtopax, B bypTtax u
B npecc-rpaHynstopax. [Ana nonyvyeHusi BbICOKOKAYECTBEHHbLIX 3KOMOrMYECKU YUUCTbIX OpraHUYEeCcKUX
yoobpeHun nepen nepepaboTkor nomeTr Heobxoaumo obessapaxyBaTs OT TpuOOB, MUKPOOMOTLI,
GonesHeTBOpPHbIX OakTepuii WM renbMUHTOB. [ns 9TOM Uenu npeanaraetcs KOHCTPYKUMS Mpecc-
rpaHynatopa-obessapakuBatens nogcTMNoYHOro Hasosa u nometa. OBLEKT mccnenoBaHUst — Mpecce-
rpaHynatop-obessapaxmBatens. B npouecce ero pabotol o6e33apaxuBaHue OpraHW4eckond Macchl
npoucxoamt B 3arpy3odHOM OyHkepe, roe Mexay 9rekTpogamy co3faétcs dMeKTpuyeckoe nore,
yHUYTOXaoLWwee 6G0ne3HeTBOpHble GakTepum M renbMuHTLL. OpraHumdeckass macca TpaHcnopTMpyeTcs
LUHEKOM B Kamepy MpPEccoBaHWS M 3a CYeT TpeHus O CTeHKM Kamepbl Harpesaetcsa o 1000 C.
WccnepoBaHve TemnepaTypHOro npodwmns Ha MOBEpPXHOCTM Kamepbl MNPeccoBaHUS MNpoBOAWMMN C
MOMOLLIBIO TENSOBU30PA, a pesyrbTaThl MU3MEPEHMS TeMnepaTypbl NOBEpPXHOCTM obpabaTteiBany Ha IBM.
BbisBrneHo, 4To nNpu TemnepaTtype NoBepxHOCTU kamepsbl npeccoBaHns 900C B NOMyYeHHbIX rpaHynax u
OpvkeTax normbaloT Gones3HeTBOpHble GakTepuu, MPUOLI, TEMbMUHTLI, @ CEMEHA COPHbIX PacTEHWN
TEPSAIOT BCXOKECTb.

KnioueBble cnoBa: NOACTUNOYHBIVA HABO3, MOMET MTULLI, FPaHy IMpOBaHme, TeMnepaTtypHbIA PEXUM Npu
rpaHy nMpoBaHmnm
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BRIQUETTES FROM LITTER MANURE
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The purpose of research is to develop the design and justification of the parameters of the pellet
press-disinfector for the manufacture of pellets and briquettes from litter and manure. Livestock
and poultry-agricultural industries that provide the population with food (meat, milk, egg) and
light and processing industry raw materials (feather and waste from the slaughter of poultry) and
animals. Along with this, the secondary raw material of the litter is obtained from the poultry
farm. During the day of poultry keeping in cages with a population of 500 thousand chickens, the
yield of litter is 125 tons. Manure and litter disposal is an important task of agricultural
production. Currently, there are methods of manure and manure disposal, removal of manure to
the fields, composting in the workshops of burts and bioreactors. Processing of litter for animal
feed, bioenergy methods and innovative technologies of utilization, vermiculture and fish-
breeding and biological ponds. The resulting manure and litter must be disinfected and used as
organic fertilizer or animal feed. During the storage of manure in storage or clamps it flows
mesophilic process of decomposition. In the process of its decomposition into the atmosphere
released a huge amount of biological gas, hydrogen sulfide, ammonia, hydrogen, methane and
other harmful substances. When the wash of rain and melt water manure and litter in the ponds is
pollution of ponds and rivers. Thus, manure and litter causes great damage to the ecological
system of the environment. Manure and manure is one of the components for the production of
organic fertilizers. Organic fertilizer from manure and litter can be obtained in the processing in
the aeration bioreactors shops in clamps and in the press granulators. To obtain high-quality
organic fertilizers, it is necessary to disinfect manure from fungi, microbiota, pathogenic bacteria
and helminths before processing. For this purpose it is proposed to design a press-granulator-
postirochnaja disinfecting of manure. Object of research: pellet press-decontamination. In the
process of operation of the press-granulator-decontamination of organic mass disinfection is
observed in the loading hopper, where an electric field is created between the electrodes,
destroying pathogenic bacteria and helminths. The organic mass is transported by a screw to the
pressing chamber and by friction against the chamber wall is heated to 1000 C. the Study of the
temperature profile on the surface of the pressing chamber was carried out using a thermal
imager, and the results of the surface temperature was recorded using a computer program. It
was revealed that at the surface temperature of the compression chamber 90 ° C in the obtained
granules and briquettes, pathogenic bacteria, fungi, heIminths and weed seeds lose germination.

Key words: litter manure, poultry manure, granulation, temperature regime during granulation
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[lenpto wuccienoBaHusl SBIsIETCS pa3paboTKa METOAA JIMArHOCTHUPOBAHMSI COBPEMEHHOM
TOIJIMBHOM ammapaTtypbl aBTOTpakTopHoro amens. OOBEKT WCCIeJOBaHUs — TOIUIMBHAS
anmapaTypa aBToTpakTopHoro namens tuma Common Rail  Paccmorpen  Bompoc
AUarHOCTUPOBA HUA COBpeMCHHOfI TOIUIMBHOM alrapaTypbl ABTOTPAKTOPHBIX I[I/BGJICI\/'I,
MPUMEHIAEMBIX Ha CEJIbCKOXO3AWCTBEHHOW TeXHUKE. MupoBasi TEHACHLMS Ha YXKECTOUCHHE
AKOJIOTMYECKHX HOPM IO COCTaBY OTpa0OTaBIIUX I'a30B aBTOTPAKTOPHOMN TEXHUKHU CIIOCOOCTBYET
TEXHOJIOTMIECKOMY  COBEPIUCHCTBOBAHUIO  aBTOTPAKTOPHOM  TEXHUKH U BBIHYKAAET
[POM3BOAMTIEICH JU3EIbHBIX JBHUraTelel NPUMEHATb COBPEMEHHYI) aKKyMYJIATOPHYIO
TOMNIMBHYIO ammapaTypy. HaubOonee mIMpokoe pacmpocTpaHEHHE TMOIy4YWia TOIUIMBHAS
anmaparypa ameneil Tunma Common Rail HapexHocTh y370B M arperatoB COBPEMEHHBIX
TOIJIMBHBIX CHUCTEM Am3eNs M 3(PQPEeKTHBHOCTh (DYHKIIMOHHPOBAHMS CEJIbCKOXO035HCTBEHHOM
TCXHUKH ONpPCACIACTCA Ka4Y€CTBOM U CBOCBPCMCHHOCTBIO TIMPOBCACHUA TCXHHUYICCKOI O
OOCHTy)KMBaHUS H TEKYIIEro pPEeMOHTa, HEOThEMJIEMOHM YacThl0 KOTOPBIX  SIBIISIETCS
JAUarHoCTHPOBAHHC. B HaCToOAIICEC BPEMsS MCTOJAbBI U TCXHOJIO'MU JJHATHOCTHUPOBAHUA Y3JIOB H
arperaToB UCCJICAOBAHLI HC B TIOJTHO MEpE, a TS, UYTO p33pa60TaHLI IJI TpaaUIMUOHHBIX CHUCTEM,
HE NPUMEHMMBI B CWJIy 3HAYWTEJIBHOTO OTJIMYWA II0 YCTPOWCTBY M XapaKTepy IpPOTEKaHUs
nporieccoB. IlpuBeaeHbl YCTPOMCTBO M KOHCTPYKIIMOHHBIE OCOOCHHOCTH COBPEMEHHBIX
TOIIMBOIIOAAOIINX CUCTEM THIIA Common Raﬂ.Hpe,Z[CTaBJICH dHaJIM3 HArpy>xXCHHOCTH Y3JIOB U
arpe€raToB COBPEMCHHBIX TOIUIMBOIIOAAIOMINX CHCTEM. PaCCMOTpeHa BO3MOKHOCTBH IIPOBEACHUA
OlleHKH TexHmaeckoro coctosiuusi THB/L u popcyHOK ¢ McTonb30BaHMEM BCTPOSHHOM CUCTEMBI
TEXHUYECKOM  JUarHocTWKW.  IIpeacTraBieHbl  HEJOCTATKH  CYIIECTBYIOIIMX  METOHOB
JIMAaTHOCTUPOBAHUA DJIEMEHTOB JAaHHOW TOIUIMBHOM ammapaTypbl W TPEIJIoKeHa METOIMKA
nuarsoctuposanuss THBJI HemocpencTBEHHO Ha AuM3Ele MO IMOKAa3aHWAM TEH30METPHUECKOr O
JaTdyvka JdaBJICHWA TOIUIMBA O MIyJbCallUd JaBJICHUA B THUAPOAKKYMYJIEITOPE TOIUIMBHOM
anmnaparypsl.

KmoueBble caosa: nusens, THB/I, runpoakkym
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The purpose of the study is to develop a method for diagnosing modern fuel equipment of an
automotive diesel engine. Object of investigation: fuel equipment of an automotive diesel engine
of the Common Rail type. The issue of diagnosing modern fuel equipment for automotive tractor
diesels used on agricultural machinery is considered. The world trend for toughening of
environmental norms on the composition of exhaust gases of automotive equipment contributes
to the technological improvement of automotive engineering and forces diesel engine
manufacturers to use modern battery fuel equipment. The most widespread was the fuel
equipment of diesel engines such as Common Rail. The reliability of units and assemblies of
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modern diesel fuel systems and the efficiency of the functioning of agricultural machinery is
determined by the quality and timeliness of maintenance and routine repairs, an integral part of
which is diagnosis. At present, the methods and technologies for diagnosing nodes and
aggregates have not been fully investigated, and those developed for traditional systems are not
applicable because of the significant difference between the device and the nature of the
processes. The device and design features of modern fuel supply systems such as Common Rail
are presented. The analysis of loading of units and aggregates of modern fuel supply systems is
presented. The possibility of assessing the technical condition of injection pump and injectors
using the built-in technical diagnostics system is considered. The shortcomings of the existing
methods for diagnosing the elements of this fuel equipment are presented and a technique for
diagnosing the fuel pump directly on the diesel engine is proposed, based on the testimony of the
strain gauge fuel pressure sensor on the pressure pulsation in the hydraulic accumulator of fuel
equipment.

Key words: diesel, fuel pump, hydraulic accumulator, fuel pressure sensor, accumulator fuel
equipment, common rail
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MHNOBBIINEHUE JOJTOBEYHOCTHU PE3IOB MYJIBYUEPHBIX YCTAHOBOK
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bpsHCK U roc y1apCTBEHHBIM ar papHbIN YHUBEPC UTET

Llenpto wWccnenoBaHMs SIBIWIOCH TEOpETHYECKOoe OOOCHOBaHME U MpaKTHUYecKas peam3anus
crocob0a BOCCTAHOBJICHMS W TOBBILIEHWS JOJITOBEYHOCTH PE3LOB MYJbYEPHBIX YCTAHOBOK
AMEKTPOXUMHUYECKUMHU  IMOKPBITUAMM, KOTOpPbIE IPOBOAWINMCH HAa  OIKCIEPUMEHTAIbHOMU
YCTaHOBKE, BKJIOYAlOmed B ceOs BaHHy, JaTp, TpaHcdopmaTop, BOIbTMETp. McmbTanus
00paboTaHHBIX PE3LOB MPOXOAWIN HA MYJbUEpPHON ycTaHOBKe Tskesoi cepuu Schmidt Tuna
2600 B TeueHue mATH AHEH mo 8 wacoB. Jlnms cpaBHeHWs u omnpeneneHusi APPEKT UBHOCTHU
IIPEIJIOKE HHOTO CIoco0a MOBBIILE HUS JIOJITOBEUHOCTH PE3LIOB MCIONb30BAIUCh 00pas3lbl Tpex
BUJIOB: HEOOpaOOTAaHHBbIC, IOKPHITHIE YHUCTHIM JKEJI€30M M TOKPBHITHIE KEJI€30-KOOAIbTOM.
O¢hPeKTUBHOCTh TMPUMEHEHMSI SJICKTPOXMMHMUYECKUX MOKPBITUH JeTaneld ompeernsiigach I0
MOKa3aTeNll0 M3MEHEHUsS MacChl PE3LO0B MYIbYEPHBIX yCcTaHOBOK. HeoOpaOoraHHbIE pe3Ib
UMEIOT HaMOONbINYI0 TOTEpro Macchl (6omee 20 T') W, COOTBETCTBEHHO, HAWMOOJBINTUNA HM3HOC.
Pe3tp1, 00paboTaHHBIe YHUCTHIM KEJIE30M, UMEIOT Oosiee HM3KYIO MoTepro Macchl (0T 14 10 17 1)
U M3HOC IO CPaBHEHHWIO C HeoOpaOoTaHHBIMU. Pesnpl, 00paboTaHHBIE SNEKTPOXUM MIECKUM
MOKPBIT UEM KeJIe30-K00aIbT, UMEIOT HAUMEHBIIYIO0 MOTEPI0 MacChl (MeHee 7 T) U M3HOC, YTO
roBopur 00 3(hPEeKTHUBHOCTH TPUMEHEHUs HICKTPOX MM HUYECKUX IMOKPHITUN JJis TOBBIILE HHS
JTONITOBEY HOCTH PE31I0B MYJIbUEPHBIX YCTAHOBOK. [Ipesioske HHbIM croc 00 MO3BOJSAET YIy4IIUTh
TaKue TMOJIO)KUTENIbHbIE CBOWCTBA METAJUIOB KaK >KapoNpOYHOCTb, XUMHUYECKas CTOWKOCTb,
TBEPAOCTb, M3HOCOCTOMKOCTH, JOJATOBEYHOCTh, TBEPAOCTb M T.A., TaK Kak IPHUMEHEHHUE
COBMECTHOH pabOThI pa3HOPOIHBIX MATEPUAJIOB JJA€T CUHEpreTHIecKuit 3 pexT.

KiroueBble cioBa: pesell MyJbUEpHOM  YCTAHOBKM, JIEKTPOXMMHYECKHE  IOKpBIT M,
JIONITOBEY HOCTh, BOCCTAHOBJIC HUE JIeTalel MalInH.

INCREASE OF DURABILITY OF CUTTERS MULCHING INSTALLATIONS
ELECTROCHEMICAL COATINGS

Kisel Yury E., doctor of technical Sciences, Professor, Alex07-0789@ mail.ru

Lysenko Aleksandr N., postgraduate student, Sashal4-09@mail.ru

Bryansk state agricultural University

The aim of the study was the theoretical justification and practical implementation of the method
of recovery and increase the durability of cutters mulch installations electrochemical coatings,
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which were carried out on an experimental setup, which includes a bath, lattor, transformer,
voltmeter. Test treated incisors was held at molkerei fitting heavy series Schmidt Type 2600 for
five days for 8 hours. For comparison and determination of efficiency of the offered method of
increase of durability of cutters samples of 3 types were used: untreated, covered with pure iron
and covered with iron-cobalt. Efficiency of application of the electrochemical coatings of parts
was determined by the rate of change of mass of the cutters mulching installations. Unprocessed
cutters have the greatest weight loss (more than 20 g) and, accordingly, the greatest wear.
Cutters, treated with pure iron, have a lower weight loss (from 14 to 17 g) and wear compared to
untreated. Cutters treated with an electrochemical coating of iron-cobalt, have the lowest mass
loss (less than 7 g) and wear, indicating the effectiveness of electrochemical coatings to improve
the durability of cutters mulch installations. The proposed method allows to improve such
positive properties of metals as heat resistance, chemical resistance, hardness, wear resistance,
durability, hardness, etc., as the use of joint work of dissimilar materials gives a synergetic
effect.

Key words: mulcher cutter, electrochemical coating, durability, restoration of machine parts
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BOILUIOIIEHUE TBOPYECKHX HWIEN SB.BOUKAPEBA B COBPEMEHHBLIX
HAYYHBIX UCCJEJOBAHUSX U BOJOXO3UCTBEHHBIX TIPOEKTAX
JIABPOB Huxkouaii IlerpoBu4, 1-p TexH Hayk, mnpodeccop, Cankr-IleTepOyprckuii
nonurexHuaeckuii yause peuret [etpa Benmkoro, n.lavrov@ inbox.ru

MAXKAUCKHUM IOpuii AnarosseBud, 1-p C.-X. HayK, npodeccop, [eHepatbHbIi THPEKTOP
OOO "MHTII", rnaBHbIM Hay4dHbIM coTpynHHK Memepckoro ¢unmana ®I'BHY «BHUUTI'uM
mM. A.H. KoctskoBay, mail@mntc.pro

ATAMAHOBA OuJabsra BuxkTopoBHa, A-p TexH Hayk, npodeccop, CapaToBckuit
rOCy1apCTBEHHBI TEXHUY ECKUI YHHBE PCUTET UMEHU I"arapuna I0.A.,
O_V_Atamanova@mail.ru

CraTps mocBsameHa 90-71eTUI0 CO AHA POXKICHUSA KPYIHOIO YYE€HOrO, JIOKTOpa TEXHUYECKUX
Hayk, Tpodeccopa, uneHa-koppecnonaenra BACXHWJI-PACXH SlkoBa BacwibeBnua
BoukapeBa. OcHoBHO# mpoOJieMOi Bomo3abopa W3 TOPHBIX PEK, KaKk 3TO OTMEYEHO B
TEXHOJIOTMIECKUX TpeOoBaHumsAX, paszpadboranubix S.B.boukapeBbiMm u A.B.DwioHYUKOBBIM,
ABIIIETCS] 3alUTa KaHAJOB OT pEYHbIX HAHOCOB. B crathe ommcaHa ycoBepllie HCTBOBaHHAs
KOHCTpYKLMsi 60KoBoOro Bonozabopuoro coopyxenus (bBC) koBIoBoro Tuna, nocTpoe HHast Ha
pexke Kypmab (aBtopel Poxman A.U., bunenko B.A., Jlorunos I'.U., JlaBpos H.IL.). Jlanee
MpuUBE/IeHA KOHCTPYKTHMBHAsI CXeMa M OMHUCAaH MpHHLMI padoThl BomozabopHOro coopyxeHus
nist nepuBaniioHpIX ['OC (BCIN), ciocobHOro mpom3BOAHWTh BOAOOTOOP B 3UM HUX YCIIOBUSX.
B nanHO# KOHCTPYKIIMU BO103a0OPHOrO COOPYKEHUsI, TIOCTPOeHHOro Ha pekax Mccwik-ATa u
Mepke, mpuMeHe Hbl CpeICTBA IMIPABIMYECKOM aBTOMATH3AIUH MIPoIecca Bogo3adopa, CTaBIIme
TUNOBBIMM: aBTOPETYJIATOP TPENEIbHOrO YPOBHA BepxHero Obeda NPUCITOHHOTO THMA U
cTa0Wm3aTop pacxona Boabl KOHCTpyKuuu boukapesa f.B., MensaukoBa b.1., Poxmana A.U.
[Ipu aHanm3e TrHUAPABIMYECKHX PEKHMOB COOPYXEHMSI COCTABICHO OOIIee TEeOopeTUIeCKoe
OTIMCAaHUEe MPOIYCKHOM criocoOHocTH 3semenToB BCI. Crnenyronmm o0BEKTOM HCCIIe10BaAHUI
Hay4 HoM mkonbl S1.B.boukapeBa siBiseTcst MOENb 0ECIUIOT MHHOTO BO03a0 OpPHOTO COOPYKe HUsl
s Mukpol DC Ha peke [Dxyyky Hccoik-Kynbckoit obnactu, o00pyq0BaHHOIO YCTPOWCTBOM
pbioo3amurel. OnMUCaHbl TakkKe COBMECTHBIE HCCIIEOBAHMS BOI03a00pHOTO COOPYXKEHUS C
IJIaBKOM BCTaBKOM Ha peke Acca, pacmiosoxke HHOro B PecryOnuke M HrymeTus, BEIIIONHE HHBIE B
CIIGITY u Keipreizcko-Poccuiickom Crnassinckom yamBepcurete (KPCYVY). Ilocnennee HaydHoe
HATIpaBJIeHUE COBMECTHOTO COTPYIHHYECTBA — 3TO pa3paboTKa W HCClEAOBaHHME KOHCTPYKIIHIM
BOJIOpACIPeICIUTEIbHBIX, TIOBOPOTHBIX M BOJOMEPHBIX COOPYKEHUH Ha KaHaJaxX-ObICTPOTOKAX
c OypHbIM U cBepXOypHbIM TeueHreM. COBEpIICHCTBOBAHUIO KOMIIOHOBKH TaKHX COOpPY’KeHUMN
nocBsimeHbl nokTopckue auccepranuu K.K. bermekeesa, T.A. Ncabekosa, I'.C. AmxKbIrynoBoit
(mayunele xoHcynbTaHThl O.B. ArtamanoBa u H.II. JlaBpoB), moarorosnenusie B KPCVY.
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PexomennoBannsiii S1.B. boukapeBsiM crmoco® moBopoTa OypHOTO M CBEpXOYpPHOrO MOTOKA Ha
OBICTPOTEYHBIX KaHaJlaX MO3BOJIMI pa3paboTaTh M TEOPETHIECKH OOOCHOBATH Psii KOHCTPYKIUH
MMOBOPOT HbIX COOpY)KCHI/Iﬁ JJIsL KaHaJ'IOB-6BICTpOTOKOB. OTMC‘ICHO, 4dTO PC3YyJIbTAThl HAYYHBIX
uccaenosannii  S.B.boukapeBa UMCHONB3YIOTCA  BOJOXO3AMCTBEHHBIMM IIPOEKTHBIMU U
AKCILTyaTallMOHHBIMU opraHmanusiMu Keipreizcrana, Kazaxcrana u Poccun, Bonniu B yueOHyto
U CIIPaBOY HYIO JIUTEPATYPY.

KimoueBble ciaoBa: HayyHo-TexHuueckue wungeu S.B. boukapeBa, aBTomaruzauus
THIPOMENHOPaTUBHBIX CHUCTEM, BOM03a0Op M3 TOPHBIX peK, OajaHc pacxona, KaHaJbl-
6BICTpOTOKI/I, TMOBOPOTHBIC U BOAOPACIIPEACIIUTCIIbL HBIC COOPYIKE HUA

THE IMPLEMENTATION OF THE CREATIVE IDEAS OF Y.V. BORCHKAREV IN
MODERN SCIENTIFIC RESEARCH AND WATER MANAGEMENT PROJECTS
Lavrov Nikolay P., Doctor of Technical Sciences, Professor, Peter the Great St. Petersburg
Polytechnic University, n.lavrov@ inbox.ru

Mazhaysky Yuriy A., doctor of agricultural sciences, professor, Meschersky branch of
VNIIGIM named after A. N. Kostyakov, Ryazan, mail@mntc.pro.

Atamanova Olga V., Doctor of Technical Sciences, Professor, professor of the Department of
«Ecology», Yuri Gagarin State Technical University of Saratov, 0_v_atamanova@ mail.ru

The article is devoted to the 90th anniversary of the birth of a prominent scientist, Doctor of
Technical Sciences, Professor, Corresponding Member of the All-Union Agricultural Academy
of Agricultural Sciences, Yakov Vasilyevich Bochkarev. The main problem of water intake from
mountain rivers, as noted in the technological requirements developed by Y.V.Bochkarev and
A.V.Filonchikov, is the protection of canals from river sediments. The article describes an
improved design of a side water intake structure (SWIS) of bucket type, built on the river
Kurshab. The following is a constructive diagram and describes the operation principle of the
Water Intake Structure for Derivation HPS (WISDH) capable of producing water abstraction in
winter conditions. In this construction of the water intake structure built on the Issyk-Ata and
Merke rivers, the means of hydraulic automation of the water withdrawal process are used,
which have become typical: the autoregulator of the upper limit of the overflow and the water
flow stabilizer of the Ya.V.Bochkarev, B.l.Melnikov and A.l.Rohman. By analyzing the
hydraulic conditions of the structure, a general theoretical description of the carrying capacity of
the elements of the WISDH is compiled. The next object of the research of Y.V. Bochkarev's
scientific school is the model of a water-free water intake facility for micro HPP on the Juuku
River in Issyk-Kul Oblast, equipped with a fish protection device. Joint research of a water
intake structure with a fusible insert on the river Assa, located in the Republic of Ingushetia,
performed in SPbPU and KRSU. The last scientific direction of joint cooperation is the
development and study of water distribution, turnaround and water-measuring structures on fast-
flow channels with a turbulent and super-turbulent current. Improvement of the layout of such
structures are devoted to doctoral dissertations of K.K. Beishekeev, T.A. Isabekov, G.S.
Adzhygulova (scientific consultants O.V. Atamanova and N.P.Lavrov), trained in the KRSU.
Recommended by Ya.V. Bochkarev's method of turning turbulent and super-turbulent flow on
quick-flow canals made it possible to develop and theoretically substantiate a number of designs
of rotary structures for fast-flow channels. It is noted that the results of B.Bochkarev's scientific
research are used by the water management project and operational organizations of Kyrgyzstan,
Kazakhstan and Russia, they have become part of the educational and reference literature.

Key words: scientific and technical ideas of Ya.V Bochkarev, automation of irrigation systems,
water intake from mountain rivers, water balance, fast-flow channels, rotary and water
distribution facilities
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TEOPUSA NTPOUECCA HEHTPOBEXHOU CKAPUOUKALIUU ITYEJIMHBIX COTOB
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MAMOHOB Poman AJleKCaHAPOBHMY, KaHI. TE€XH. HAyK, JOLEHT Kadeapbl TEXHUIECKHUX
cucteM B AIIK, Ps3anckuil rocynapcTBEHHbIN arpOTEXHOJOr MIECKU yHUBepcUTeT uMenu 11LA.
KocteiueBa, mamonov. agrotexnoi@yandex.ru

Hepra OTHOCHUTCS K OMHOMY M3 HanboIee HCHHBIX NIPOAYKTOB IMMCJIOBOACTBA. 9t10 OHpeACIIACTCA
€€ XHMHUYECKHM COCTaBOM, JIeUeOHBIMHU CBOMCTBAMHM M TIOJIC3HBIMH JJI1 37I0POBbs JIOZE
KadyecTBaMu. JlJisi IPOMBIIILIC HHOM Tie pepabOTKHU MUEIMHBIX COTOB HAa MEPry M BOCKOBOE CHIPHE
CYHICCTBYCT TCXHOJIOIUdA, KOTOpas BKIIHOYACT B CCGH II0CJaIe40BATCJIbHOEC BbIITOJIHEC HUC
CJICAYIOUIUX onepaunﬁ: 3aroTOBKa IMCJIMHBIX COTOB C OCYHIMBAHHUCM HX OT OCTAarkKOB McCIa,
CKapH(bPH(aHHﬂ IMCJIMHBbIX COTOB, CYIIKa IEPTU B COTAX, BBIACIICHUC BOCKOHepFOBOﬁ MacCChl U3
COTOB, OXJIaXXACHHC BOCKOHepFOBOfI MacCcChI, IBMEJIbYCHUEC OXHa)K)IeHHOﬁ BOCKOHepFOBOﬁ MacCChbI
U pa3lelIcHHe W3MEJIbYEHHOW BOCKOIIEPrOBOM MAacChl Ha BOCKOBOE CBIPDbE M IIEpry, CYILIKa
rpanyn nepru. s noBeimeHus 3¢ HeKTUBHOCTH M3BJICUEHHS NIEPTH W3 COTOB HAMH TPEIIIONKE H
HeHTPOOCKHBIM cmocod wux ckapupukammu. OH TO3BOJISIET yCTPAaHUTh  HEJIOCTATKH
CYIIECTBYIONIHMX CITOCOOOB M OCYIIECTBUTH Pa3repMETH3AIMIO TpaHY/I NEPTH B TYekKax coTa 6e3
HapyIIeHU UX IEJIOCTHOCTU. B paboTre mpencTaBieHbl TEOPETUUECKHE UCCIIEIOBAHUS Mpoliecca
mporu0a BOCKOTIEPrOBOW MAacChl TMHUEIMHOTO COTa TOA JEWCTBHEM IIEHTPOOEKHBIX CHIL
Pe3ynbraThl 9THX HCCIIEIOBAaHUN TMO3BOJIIIOT OMPEICIUTh BEJIMYMHY MpOoruda BOCKOMEPTOBOM
MacCChbl COTa NIPpU PACTAKCHUU apMHPYIOHleﬁ MPOBOJIOKH I_[eHTpO6e)KI-IBIMI/I CWJIaMH, YCWINC B
TOYKE KpEIUICHMS MPOBOJIOKM K pamMke cora. [Ipu cpemneii miorHoctH cora 500 kr/m3 mporud
BOCKOIIEproBoi Macchl B 40 MM JOCTHIaeTCs MU 4aCTOTE BpalleHus poropa neHTpudpyru 340
MUH .

KiroueBble €j10Ba: MIEIOBOCTBO, MUEIUHBIN COT, M3BJICUCHHE TPAHYI TEPrH, IeHTPOOEKHAS
CKapu(UKaIis, apMHUPYIOIIasi MPOBOJIOKA, YACTOTA BPAILICHUS POTOpPa, NMPOTHUO MTPOBOJIOKH.
THE THEORY OF THE CENTRIFUGAL PROCESS OF SCARIFICATION BEE
HONEYCOMBS

MamoTov Roman A., kand. tekhn. nauk, dotsent kafedry tekhnicheskie sistemy v APK,
Ryazanskiy gosudarstvennyy agrotekhnologicheskiy universitet imeni P.A. Kostycheva,
mamonov.agrotexnoi@yandex.ru

Beebread belongs to one of the most valuable products of beekeeping. This is determined by its
chemical composition, medicinal properties and useful qualities for human health. For industrial
processing honeycomb for beebread and wax raw materials, there is technology that involves
sequentially performing the following operations: harvesting the honeycomb with their
purification from the remains of honey by bees, scarification of bee honeycombs, drying of
beebread in honeycombs, separation of wax-beebread mass of honeycomb, cooling wax-
beebread mass, grinding of the cooled wax-beebread mass and division of the crushed wax-
beebread mass on wax and beebread, drying granules of beebread. To improve the efficiency of
extracting beebread from honeycombs, we have proposed a centrifugal method of their
scarification. It allows you to eliminate the shortcomings of existing methods and to carry out the
depressurization of the beebread granules in the cells of the honeycomb without breaking their
integrity. The paper presents theoretical studies of the deflection process of the wax-beebread
mass of a honeycomb under the influence of centrifugal forces. The results of these studies allow
us to determine the magnitude of the deflection of the wax-beebread mass of the honeycomb
under tension of the reinforcing wire by centrifugal forces, the force at the point of fastening the
wire to the honeycomb frame. With an average density of 500 kg/m3 grade, the deflection of the
wax-beebread mass of 40 mm is achieved at a rotor speed of 340 min-1.

Key words: beekeeping, bee honeycomb, extraction of the granules of beebread, centrifugal
scarification, reinforcing wire, the frequency of rotation of the rotor, deflection of the wire.
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HCIIOJIb30BAHUE SMYJbCHM HA OCHOBE KPOBH YBOMHBIX ) KUBOTHBIX
VIS OBOT'AIEHUA MACHBIX ITPOAYKTOB OP'AHUYECKUM KEJIE30M
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OMAPOB Pycnan CadepberoBuy, KaHa. TeXH. HayK, JOLEHT Kadeapbl TEXHOJIOTHU
MPOM3BOJICTBA U NMEPepabOTKH CEJILCKOX03SIMCTBEHHOM NMPOAyKIHH, , doooctor@yandex.ru
HIJIBIKOB Cepreii HukosaeBu4, 1-p OHOI. HAayK, AOLEHT Kageapbl TEXHOJOTHUH
MPOM3BO/ICTBA U TEpepabOTKH CeIbCKOX 03 HCTBEHHOM MpoayKInu, Segwan@rambler.ru
CraBponoiabCKUM TOCy1apCTBEHHBI M arpapHbIi Y HUBE PCUTET»

AHTHUIIOBA Jlionmuia BacuiabeBHaA, I-p TEXH. HayK, npodeccop Kadeapbl TEXHOJIOTUU
IIPOAYKTOB JKUBOTHOIO IIPOMCXOXKIACHUS, BOpPOHEKCKMM TIOCYHAapCTBEHHBIM YHUBEPCHUTET
WHKE HEPHBIX TEXHOJOr Ui, antipova.l54@yandex.ru

HenoctaTok xene3a B 4EIOBEUYECKOM OpraHM3ME BBI3BIBACT HAPYLIEHUE >KU3HEHHO BayKHBIX
GyHKIIMH W BeAeT K pasnmdHeIM 3a0oneBaHusM. [IpucyrcTBue B KpPOBM  JKMBOTHBIX
3HAYUTEIIbHBIX KOJHWYECTB OPraHWYECKOrO JKEeje3a ONpelessieT IEPCIEKTUBHOCTh €€
NPUMEHEHUs [T TPOM3BOJACTBA TPODUIAKTHUECKUX TPOAYKTOB THTAHUS JJISI JIOACH C
Kene30AeUIUTHBIMU ~ aHeMHudecKuMu  3a0oneBaHusMU.  Cepbe3HbIM  Or'paHMY UTEJIEM
WCTIOJIb30BAHMSA KPOBU B TIPOM3BOCTBE PA3IMUHBIX MSICHBIX MPOIYKTOB SIBISIETCS XapaKTEpHbIM
KpacHbIMl TBET, CBS3aHHBIM C MPUCYTCTBHEM B OEJKE TEMOMIOOMHE KEJIe30COASPIKaIIEeT O
KOMIIOHEe HTa — remMa. [y Gonbiero BoBiedeHns: YOOWHOM KPOBHY B KAUECTBE MHUIIICBOT'O CHIPHS B
Pa3TMYHBIX CTPaHaX NPOBOIMIUCH HCCIIEIOBAHMS IO TIOMCKY CTIOCOOOB €€ 00eCIBEUYMBAHUS.
ABTOpaMH TNpeaIaraeTcs UCIoJIb30BaHUE SMYJIbCUNA HA OCHOBE MUIIEBOM KPOBHU B TEXHOJOT MU
MSCHBIX TPOAYKTOB, YTO OOECIeYMBAacT TMOJYYEHHE IIHPOKOTO CIIEKTpa MPOIYKTOB C SIPKO
BBIPOKEHHOW (D)YHKITMOHAILHOW HAINPABICHHOCTHIO W OTJIMYHBIMHM OPraHOJICNIT MIECKUMHU |
(MBUKO- XM MIECKAMU XapaKTepUCTHKaMu. Pa3paboTaHHbIE TPOMYKTHI MOXXHO PEKOMEHIIOBATh
JUIL TMTaHWs B3pOCIBIX M JIETE€H, HYXKIAOUWMUXCA B  JIONOJIHUTEIIbHBIX HCTOYHUKAX
opraHnmdeckoro xkenesa. IlomydyeHHble pe3yJsibTaThl MPEACTABIAIOT HHTEPEC B IUIAHE
HEeMEIUKaMEHTO3HOM TMPO(UIAKTUKY aHEMHH, YTYUIIEeHUsS COCTOSHUS 37I0POBbSI HACENICHUS, a
TaKKe paAlMOHAJLHOIO HCIIOJH30BAHUIO KPOBU CEJIbCKOXO35SMCTBEHHBIX JKMBOTHBIX, KakK
CTPATETUYECKOTO ChIPhS KUBOTHOT'O MPOUCX OXKIACHUS.

Kioue Bbie [ (1):: % aHTHAHEMUUYECKUE MPOIYKTHI, (G yHKIIMOHAIH HOE MIUTAHUE,
aMUHOKHCJIOTHBIH COCTaB, MEPeBAPUMOCTH OEJIKOB, CYTOU Hasl MOTPEO HOCTh.

USE OF EMULSIONS BASED ON BLOODED ANIMALS TO INCREASE THE CONTENT OF
ORGANIC IRON IN MEAT PRODUCTS

Omarov Ruslan S., candidate of technical sciences, Associate Professor of the Department of
Technology of Production and Processing of Agricultural Products, doooctor@yandex.ru

SHIykov Sergei N., doctor of biological sciences, Associate Professor of the Department of Technology
of Production and Processing of Agricultural Products, segwan@rambiler.ru

Stawropol State Agrarian University

Antipova Lyudmila Vasilyevna, doctor of technical sciences, Professor of the Department of
Technology of Products of Animal Origin, Voronezh State University of Engineering Technologies,
antipova.l54@yandex.ru

The lack of iron in the human body causes disruption of vital functions and leads to various diseases. The
presence in the blood of animals of significant amounts of organic iron determines the promise of its use
for the production of preventive foods for people with iron deficiency anemia. Serious limitation of the use
of blood in the production of various meat products is the characteristic red color associated with the
presence in the protein of the hemoglobin of the iron-containing component - heme. To increase the
involvement of slaughter blood as a food raw material, studies were conducted in various countries to find
ways to discolorit. The authors suggest the use of emulsions based on edible blood in the technology of
meat products, which provides a wide range of products with a pronounced functional orientation and
excellent organoleptic and physicochemical characteristics. The deweloped products can be
recommended for the nutrition of adults and children in need of additional sources of organic iron. The
results obtained are of interest in terms of non-phamacological prophylaxis of anemia, improvement of
the health status of the population, and rational use of blood of agricultural animals as a strategic raw
material of animal origin.

Key words: antianemic products, functional nutrition, amino acid composition, digestibility of proteins,
daily requirement.

V]IK 656.07
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YIOPABJIEHUE 3AINACAMU HA [MNPEAIIPUATUAX ABTOMOBHUJBHOI'O
CEPBUCA

IIOIMOBA MHpuna MuxailjiloBHa, KaHI. 5KOH. HayK, goueHr, @uuman Camapckoro
rOCYapCcTBEHHOT O YHHUBEPCHTETa MyTei cood mieHwus, r. Caparos, impopova@mail.ru
JAHHUJIOB MHrops KeBopkoBu4Y, 1-p TexH. Hayk, mpodeccop, Poccuiickmii yHUBEpCUTET
Ipyx0b1 Haponos, danilov_ik@rudn.university

AB1YJIMHA Enena AnapeeBHa, Maructpanr, CapaTOBCKUN IOCYAapCTBEHHBIN TEXHUUECKUI
yHuBepcureT nmenu ["arapuna 10.A. lenacooll41@rambler.ru

HE®E/IOB bopuc AJjekcaHapoBu4, J-p TeXH. HayK, npodeccop, mnpodeccop Kaderpbl
ynpaBieHus, Pocculickuii rocynapcTBeHHbll arpapHubiil yHuBepcurer - MCXA mmenun KA.
TumupsizeBa, b.a.nefedof@ mail.ru

YI'JIAHOB Muxana BopucoBu4, 1-p TexH. Hayk, mnpodeccop, mpodeccop kadeaps
JKCILTyaTaluu MallWHHO-TPAKTOPHOI' O rapka, Psasanckui rOCyJapCTBEHHBIH
arporexHojorumaeckuii yausepcuret umenu 1. A.KocToruena

[lenpto paboTHl ABISETCS MCCIEIOBAHME WHHOBAI[MOHHBIX TMOAXOAOB K  yIPaBICHUIO
NPEeINpUATUIMU CEpPBUCA aBTOMOOMJIEH M aBTOTPAKTOPHOU TeXHUKH. OOBEKT HCCIeI0BaHUA:
IIPOLIECCHl JIESITEIbHOCTU OT/ENA 3allacHBIX YacTel MpeAnpHuATUH cepBUCAa aBTOMOOWIbHOW U
CeJIbCKOXO035 ICTBEHHOH TeXHHUKH. B cTaThe paccMarpuBaeTcs (pyHKIIMOHUPOBAHUE NPE IPUAT Hid
CepBHCa aBTOTPAKTOPHOM TEXHHKH C MO3UIMHM PAlMOHAILHOTO HCTOJIb30BAHUA PACXOAHBIX
MaTepHuasioB U 3amacHbIX yactedl. DyHKIIMOHUPOBAHKUE OTJIeNla 3alacHBIX YacTed mpeanpusTuil
CepBHCa AaBTOTPAKTOPHOM TEXHUKHM HETMOCPEJCTBEHHO CBSI3aHO CO CKOPOCTBHIO BBIMOJIHE HUS
pEMOHTHBIX pabor. Hammdume HeoOXOAMMBIX pECYpcOB Ha CKJIaJle IMO3BOJSIET B KpaTdaMiue
CPOKHM TPOM3BECTH PAOOTHI MO PEMOHTY IOJIBWKHOIO cocTaBa 0Oe3 JONOJHUTENIbHBIX 3aTpaT
BPEMEHH Ha OXWIaHME JOCTAaBKM 3alaCHbIX 4YacTe OT nocTaBliuKa. BanoBas MecsuHas
BBIpyYKa IJIAHUPYETCS B 3aBUCHUMOCTH OT «IIyTW» cObITa TOBapoB. OCHOBHBIM HCTOYHHKOM
cObITa 3amacHbIX YacTed m KoMruiekryromux (50-60% or olmero odbema) SIBISETCS 30HA
TexHumyeckoro obcmyxmBanusi u pemonra (TO wu TP) aBrorpakTopHoil TexHuku. Jlms
IIPOBEICHMS aHAJINM3a MCIIOIb30BAaHMSI PECYPCOB MPUMEHSIOTCS pa3iivd HbIE METO/BI, B TOM YHUCIIE
ABC-ananus. [lannsiit MeToq ocHoBaH Ha mpasuie Ilapero, cornacHo koropomy 80% mnpuOBLIH
obecrnieunBatorcs 20%-Mu no3unui accopruMmenra. Ilepsasi rpymnma ToBapoB BKJIIOHYAEeT B ceOs
HauOoee TOTPeOIIEeMbIe TOBAaphl, KOTOPBIE CO3/Aal0T HAaWOOJBIIYI0 LEHHOCTh. BO BTOpYyIO
IpyIITy BXOASAT TOBAPBI CO CPEeJHEN CTEIE HRIO BaXXHOCTH. K TpeThell rpynne OTHOCATCS TOBaphl,
KOTOpbIE TIOJIb3YIOTCSI HAUMEHBIITUM CIPOCOM, OJHAKO MMEIOT HaHOOJbIIHUNA 00BEM CKIIAICKUX
wiomaneil. [lpeanaraercss BHEApPEHHWE HA PEMOHTHBIX M CEPBUCHBIX MPEINPUSITHAX
aBTOTPAKTOPHOM TEXHUKH aBTOMAaTH3MPOBAHHOM CHCTEMBbl YMpaBICHMs CKIaJaMy, KoTopas
MO3BOJIIET PYKOBOAUTEIISIM 3 (PEKTUBHO yIIPaBIATH OCHOBHBIM M IlapaMeTPaMu CKIIaia.
KiroueBble cji0Ba: ypoBEeHb CEpBHCA, 3allaCHbIE YacTH, MapameTpsl ckiana, ABC-anamis,
00’bEM 3a1acoB, CEPBUCHBIN KO3 (PPUIIMe HT.

INVENTORY MANAGEMENT ON THE AUTOMOBILE SERVICE ENTERPRISES
Popova Irina M., candidate of economic sciences, associate professor, Branch of Samara State
University of Railway Transport in Saratov, impopova@mail.ru,

Danilov Igor K., doctor of technical sciences, professor, Peoples’ Friendship University of
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The aim of the work is to study innovative approaches to the management of auto mobile service
companies and automotive engineering. Object of research: processes of activity of the


mailto:impopova@mail.ru
mailto:danilov_ik@rudn.university
mailto:lenacool141@rambler.ru
mailto:b.a.nefedof@mail.ru
mailto:impopova@mail.ru
mailto:danilov_ik@rudn.university
mailto:lenacool141@rambler.ru

department of spare parts of service enterprises of automobile and agricultural machinery. The
article deals with the functioning of the service enterprises of automotive equipment from the
standpoint of rational use of consumables and spare parts. The operation of the spare parts
department of the service enterprises of automotive equipment is directly related to the speed of
repair work. Availability of the necessary resources in the warehouse allows us to quickly
perform works on the repair of the rolling stock without additional time spent waiting for the
delivery of spare parts from the supplier. The gross monthly revenue is planned depending on the
direction of sales of goods. The main realization of spare parts (50-60% of the total volume)
occurs through the area of maintenance and repair of automotive equipment. For the analysis of
resource use, various methods are used, including ABC analysis. This method is based on the
Pareto rule, according to which 20% of the assortment positions provide 80% of the profit. The
first group of goods includes the most consumed goods, which create the greatest value. The
second group includes goods with an average degree of importance. The third group of goods
include goods that are least demanded, but they have the largest amount of warehouse space. It is
proposed to introduce automatic warehouse management system at repair and service enterprises
of automotive equipment, which allows managers to effectively manage the main parameters of
the warehouse.

Key words: service level, spare parts, warehouse parameters, ABC analysis, volume of stocks,
service factor.
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3APABHUBAHUE KOJIEM MHOI'OOIMIOPHBIX JOKIEBAJIbBHBIX MALIIUH
PA3AHIIEB Anarosmii UBaHoBH4Y, 1-p TeXH. HaykK, npodeccop Kadeapbl TEXHHIECKUX
cucteM B AlIIK, Ps3aHckuil rocynapcTBEHHbIN arpOTEXHOJIOr MIECKUN yHUBEpcUTET uMenH 11.A.
Kocteiuesa, ryazantsev.41@ mail.ru

AHTHUIIOB Ausnexceii OJieroBuY, KaHI.TEXH. HAyK, JIOUCHT Kadeapsl OOMIETEXHUIECKUX
TUCLUUIUIMH, TEOPUHM U METOAUKH TpodeccuoHasbHOro o0pa3oBaHus, | ocynapcTBEHHBIH
colMaib HO-TyMaHUTAPHBI A yHUBEpc uTeT, antipov.aleksei2010@ yandex.ru

CMUPHOB Anexceit UropeBud, mHxeHep, ['oCcyqapcTBEHHbIN COLMAJBLHO-T'YMaHUTAPHBII
yHusepcuret, as133634@ gmail.com

OO0ocHOBBIBaeTCS HEOOXOIMMOCTh OCHAIICHHMS MHOTOOTIOPHBIX JOXKIEBaJbHBIX MAIIMH THUIA
«@Dperat» u «Kybanp-JIK1» ycTpoiicTBamu A 3apaBHUBaHMS OT HUX Kojeu. OTMeyaercs, 4ro
MPOM3BOJAUTEIbHOCTh MAIIMHHO-TPAKTOPHBIX arperatoB (MTA) m3-3a Hamumuust TiIyOOKOM U
IIUPOKON KONeHW OT AoxnaeBanbHblx ManmH (M) B cpennem chmkaercs Ha 20-25%. [lns
YMEHBIICHU TapamMeTpoB kojew oT JIM pa3paGoraHel ITHUCKOBBIE YCTPOWCTBA A €€
3apaBHUBAHMS, KOTOPbIE KOHCOIBHO HABEUIMBAIOTCS Ha CaMOXOIHBIX Tenexkkax «®perata» u
«Ky0Oanp-JIK1». IlpuBoasiTcsl KOHCTPYKTHBHbIE OCOOEHHOCTH YCTPOMCTB M UX TEXHUYECKUE
xapakTepucTuku. IIpoBelneHHble UCCIENOBaHUS IO3BOJIWIM  BBIABUTb, YTO YCTAaHOBKA
3apaBHMBaTenel koneu (Ha npumepe M «®Dperat») obecrneunBaeT, B YaCTHOCTH, NpU yOOpKe
MHOT'OJIETHUX TPaB, YMEHbIICHUE B CpeAHEM TJ1yOHHBI KOJe U mociie matoro npoxona JAM c 26
1o 5,0 cm. Ilpu stom mpomBoaurensHocTh MTA yBemmumiacs ¢ 4,0 ra 3a cmeny go 5,1 ra, a
pacxon TommmBa ymMeHpmwics ¢ 11 kr/ra mo 9,8 kr/ra. OTmeuaercst Takke, 4TO TNPHMEHE HHS
JIUCKOBBIX 3apaBHUBATEJEW KOJNEM CO3JAeT JIy4IlMe YCJIOBMA I pOCTa PACTEHUH B 30HE,
npwieraomeid K Kojiee, 3a CYET PBIXJICHUsS IOYBBI, a TAKXE CIOCOOCTBYET YMEHBIICHHUIO
00pa30BaHMs KOMBbEB NPH OCHOBHONH 00paboTke mMo4Bbl. OTIMYUTEIbHONH OCOOEHHOCTHIO
3apaBHuBatest kojeuw s JIM  «Kybawp-JIK1» sBisercs To, 4TO 3arimyOiieHWE JTHCKOB
YCTOMYMBO OCYIIECTBIAETCS 3a CUET cOOCTBEHHOM Macchl [IM ¢ orpaHudeHueM TyOuHBI Xoaa
pabounx opraHoB. IlepeBox 3apaBHMBaTeNlsi B TPAaHCIOPTHOE IOJOXKEHHE IPU H3MEHEHUU
HAallpaBIEHUs [JBWKECHMSI MAallMHbl OCYLIECTBISIETCS KAaK B aBTOMAaTHYECKOM pEXHME, C
IIOMOILBIO KYJIUCHOTO MEXaHU3Ma, TAK U BPYYHYIO.

Kinoue BbIe cji0Ba: 10XkI€BalIbHASI MAlIMHA, JUCK, 3apaBHHUBATEIb, TEXHOJIOT Ul TIOJIUBA.

SOREVNOVANIE GAUGE MULTISUPPORTING SPRINKLERS
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Ryazantsev Anatoly 1., doctor of technical., professor of technical systems in agriculture,
Ryazan State Agrotechnological University named after P.A. Kostychev, ryazantsev.41@mail.ru
Antipov Alexey O., Candidate of Technical Sciences, Associate Professor of the Department of
General Technical Disciplines, Theory and Methods of Professional Education, State Social and
Humanitarian University, antipov.aleksei2010@ yande x.ru

Smirnov Aleksey I., engineer, State Social and Humanitarian University, as133634@gmail.com
The necessity of equipping multisupporting sprinkling machines "Fregat” and "Kuban-LK1"
devices for sorevnovaniya from them track. It is noted that the productivity of machine-tractor
units (MTA), due to the presence of deep and wide gauge of sprinkler machines (DM), on
average reduced by 20-25%. To reduce the track parameters from DM disk devices for its
equalization are developed, which cantilever mounted on self-propelled trolleys "Frigate"and"
Kuban-LK1". Design features of devices and their technical characteristic are resulted. Studies
have revealed that setting sravnivala gauge (on the example of DM "Frigate") provides, in
particular when harvesting perennial grasses will reduce the average rut depth after the fifth pass
DM from 26 to 5.0 cm the performance of MTA increased from 4.0 hectares per shift to 5.1 and
the fuel consumption utensils with 11 kg/ha to 9.8 kg/ha. At the same time, it is also noted that
the use of disc track levelers creates better conditions for plant growth in the zone adjacent to the
track, due to loosening of the soil, and also helps reduce the formation of clods during its main
processing. A distinctive feature of the equalizer gauge for DM "Kuban-LK1" is that the disk
thickening is steadily carried out due to its own weight with a limit of the depth of the stroke of
the working bodies. Transfer of the Leveller in the transport position, when changing the
direction of movement of the machine, is carried out, as in automatic mode, with the help of a
drawstring mechanism, and manually.

Key words: irrigation system, disc, sorevnovatel, the technology of irrigation.
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TEOPETUYECKHME MUMCCJIEJAOBAHUA 11O OHNPEJIEJEHUIO JABJIEHUSA
CTEHOK COCKOBO# PE3UHBI HA COCOK BBIMEHU KOPOBBI

YJIbAHOB Bsiuecsap MuxaiiioBu4, 1-p TeXH. Hayk, npodeccop, 3aBeayromuii kadeapoi
«Texunueckue cucremsl B AITK», ulyanov-v@ list.ru

OPELI KUMHA Mapus BaagumupoBHa, 1-p TexH Hayk npodeccop kadenpsl «TexHHIECKHX
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XPUIIUH Buaagumup AJjeKcaHAPOBMY, KaHA. TEXH. HAayK, COHCKaTelb Kadeapsl
«Texunueckue cucremsl B AITK», khripin@ mail.ru

HbII' AHOB Hukousaii Bukroposuy, maructpanr kageapsl «Texunueckue cuctemsl B AITK»
JAJAEHKO Buaagumup AHaTO0JIbeBUY, MarucTpanT kKadenpsl «TeXHHUECKHE CUCTEMBI B
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XPUIIUH Agexcanap AJieKCaHAPOBUY, acrupaHT Kadeapbl «TexHuueckue cHCTEMBbI B
AIIK», khripin62@mail.ru

Psi3anckuil rocyiapcTBEHHbI M arpoTexHoorudeckuii yaupepcuret nmenu [1.A. KocTeuesa

B nmponecce wu3BiaedeHWsT MOJIOKa OT KOPOB JIBYXTaKTHBIMM BaKyyMHBIMH JIOWIbHBIMH
aInmapaTaMH JOBOJIb HO YaCTO NPOUCXOAUT CHJIb HOE HAIIOJI3aHUE HA COCKU JOWIbHbIX CTAKaHOB C
MOCJICAYIOIIUM  IIPEKpalleHWEM paHbILE YCTAHOBICHHOIO BPEMEHM MOJIOKOBBIBEICHUS.
OTTaruBanue BPYYHYIO IIOABECHOI 4YacTH, KOTOPOE NPENOTBpAallaeT HANOJI3aHUE HA COCKH,
TpeOyeT He TOJILKO BBICOKHX 3aTpaT IO BPEMEHH, HO U JOCTABIAET HEYL00CTBa B 3KCILTyaTalllu.
C Hamnoi3aHuEeM JBYXKaMEpHBIX JOWIbHBIX CTAaKaHOB HAa COCKHM KOpPOBBI OOpIOTCS OOBIYHO
IBMEHEHUEM Beca TMOJIBECHOM YacTH BaKyyMHOrO JOWIbHOTO ammapaTta, KOTOPbIH MoadupaeTcs
HCXOJISl M3 TOT0, YTOOBI OHA HE HATIOJI3aJla CUJIBHO Ha COCKH BBIMEHH, HO TIPY 3TOM M HE cIiajaja
C HUX. B JIByXKkaMepHOM JOWIbLHOM CTaKaHE BCTABJICHHAs COCKOBAs PE3MHA 3allEMJICHA II0
KOHI[AM Y1 HAXOJUTCS B CWIbHO HATSAHYTOM COCTOSHMM. [Ipu TakTe ckaTus B JOWIbHOM CTAaKaHEe
MPOUCXOJUT CMBIKAHUE CTEHOK CHJIbHO HATSHYTOW COCKOBOM PE3WHBI, BO3JECHCTBYIOUICE Ha
COCOK BbIMEHM. Ha COCOK MOJIIOYHOW »Kene3bl MNpu 3TOM JEHCTBYET CWiIa OT JaBJICHUS
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COMKHYBILICHICSI COCKOBOM pPE3WHBI, BBI3bIBAIONIAS CONPOTHUBIEHHUE YINPYrOCTHU Te€ja COCKAa C
COOTBETCTBYIOIIMMH peakUuIMH 3ToMy oOxatumo. I[lpu BeIOOpE palMOHAIbHONW MaccChl
HOI[BCCHOﬁ YaCTU BAKYYMHOI'O AOWJIbBHOI'O amIapara CJICAYCT 3HATh HABJICHUC, NCPECAaBaACMOC
COCKOBOM pCSHHOﬁ Ha TEJIO COCKa IIpHU M3BJICUCHHU MOJIOKA. TeopeTI/I‘leCKI/Ie HUCCJICAOBAaHUA,
IMPOBEACHHBIC C  HCIIOJIb30BAHHUEM TI0JIOKEHUH pa3aciioB KJaCCUYECKON MeEXaHUKH W
MaTeMaTHKH, TO3BOJWIM TOIYYHUTh AHAJUTHUIECKYI0 (GOpMyiy, TMO3BOJISIONIYIO YCTAaHOBUTH
JaBJICHHUC, OKa3bIBA€CMOC COCKOBOH peBHHOﬁ Ha TCJIO COCKa BBIMCHHU JXHBOTHOI'O IIPHU TAKTC
coCaHuad H, COOTBCTCTBCHHO, TaKTC CXXaTuid. Hpe;[CTaBneHa rpa(byrqecxaﬂ 3aBUCUMOCTH
JaBJICHWA, OKa3bIBACMOI'O COCKOBOH pCSHHOﬁ Ha BBIMECHHOM COCOK, OT nporH6a cTeHok. U3
rpadpyka BWIHO, YTO YE€M BBIIIE NMPOTHO CTEHOK HATSHYTOW COCKOBOW PE3WHBI, TEM BHIIIEC U
JAaBJICHHUC, OKAa3bIBA€EMOC €0 Ha COCOK MOJIOYHOM >KeJIe3bI KOPOBBI. TaK, HanpuMeEp, COCKOBasA
pe3uHa ¢ paboueill jumHON 140 MM, TOMIMHON CTEHKH 2,5 MM IpU NPOrude CTEHOK B 5 MM
OKa3bIBaeT JaBlicHHe Ha cocok, paBHoe 2030 Ila, a mpu mporube cTteHok B 12 MM — paBHOE
27266 Ila.

KirwueBble cj0Ba: MalMHHOE JOEHHE, NOWIbHBIM amnmapar, MOABECHAS 4YacTh, JOWIbHBIN
CTaKaH, COCKOBas pPE€3rHa, 1aBJICHHUC Ha COCOK.

THEORETICAL STUDIES TO DETERMINE THE PRESSURE OF THE WALLS OF
THE TEAT RUBBER ON THE TEAT OF THE UDDER OF A COW

Ulyanov Vyacheslav M. doctor of technical sciences, professor, the head of the department of
technical systems in the agricultural sector, ulyanov-v@ list.ru

Oreshkina Marie V., Doctor of Technical Science, Full Professor, the Faculty of Engineering
Systems in Agro-Industrial Complex

Khripin Vladimir A., candidate of technical sciences, the competitor of department of technical
systems in the agricultural sector, Khripin@ mail.ru

Tsyganov Nikolay V., graduate student of the department of technical systems in the
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Khripin Aleksandr A., postgraduate student of department of technical systems in the
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Ryazan State Agrotechnological University Named after P.A. Kostychev, Ryazan, Russia

When extracting milk from cows with two-stroke milking machines, excessive creeping of
glasses on the nipples is observed and, as a consequence, premature termination of lactation.
Pulling down the milking cups with your hands, preventing creeping, requires a lot of time and
inconvenience in operation. In practice, with the crawling of milking cups on the udder, they
usually struggle, changing the weight of the suspended part of the milking machine, which is
selected so that the machine on the one hand does not crawl on the nipples, and on the other does
not fall off the nipples. The nipple rubber in the glass is pinched at the ends and is in a stretched
position, when closing its walls, the nipple is compressed. At the same time, the nipple will be
affected by the force from the pressure of the nipple rubber, which causes resistance to the
elasticity of the nipple tissues and, accordingly, the reaction to this compression. When choosing
the optimal weight of the suspended part of the milking machine, it is necessary to know the
pressure that transfers the nipple rubber on the nipple when milking. Theoretical studies carried
out using the provisions of classical mechanics and mathematics, allowed us to obtain an
analytical formula that allows us to determine the pressure exerted by the nipple rubber on the
nipple udder animal sucking and compression stroke. The graphic dependence of pressure
exerted by nipple rubber on the deflection of the walls is presented. The graph shows that the
higher the deflection of the walls of the nipple rubber, the higher the pressure exerted by it on the
nipple of the cow udder. For example, a nipple rubber with a working length of 140 mm, a wall
thickness of 2.5 mm when bending walls of 5 mm exerts pressure on the nipple equal to 2030
PA, and when bending walls of 12 mm — equal to 27266 PA.
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HABOJOPOXXWUBAHUE OCHOBHOI'O METAJLJTA U XPOMOBBIX TIOKPLITUI
ACTAHHUH Buaagumup KoHCcTaHTMHOBMY — J-p TEXH. Hayk, mpodeccop Kadenpsl
OKCILTyaTalluM TPAHCIIOPTHBIX M TEXHOJOIMY4ECKUX MAIIMH, BOPOHEKCKUN rOCyIapCTBEHHBIN
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CAHHUKOB Jayapn MuxaiijioBu4 — acnpaHT Kadeapbl 3KCIUTyaTallud TPAaHCIIOPTHBIX U
TEXHOJION MIECKMX Maruy, sann.ed@mail.ru

BopoHe:xcknii rocy1apcTBEHHbI M arpapHblil yHUBEPC UTET MM eHM nMriepatopa [lerpa 1
[ToBbicUTh 3(PEKTUBHOCTH TEXHOIOTMM TEXHHMYECKOrO CepBHCA CEeJIbCKOX035HCTBEHHbBIX
MAaIllMH, CHM3UTH DSKCIUIyaTalMOHHBIE 3aTPaTbl MOXKHO IIPU OPraHM3allUU BOCCTAHOBJICHUA
W3HOILIC HHBIX JeTaje. TeXHOJOrniecKkue onepaluy Ha OCHOBE INPOTPECCUBHBIX IPOLECCOB II0
yCTpaHe HHIO e(EKTOB M M3HOCOB TIO3BOJAT BO300 HOBUTH (PMBUKO-MEXaHWYECKHE CBOWCTBA U
reoMeTpUdeCcKre pa3Mepbl M3HOIIE HHbIX aeTaneil. Ocanku XxpoMa 00J1a1atoT BBICOKUMH (PH3UKO-
MEXaHNYECKMMU CBOMCTBAMH M TPOYHOCTHBIMHM XapaKTEPUCTHKAMH, BCIEICTBHE YETO OHU
LIMPOKO PacIpOCTpaHEHbI B TEXHOJIOT MM PEMOHTA JIeTajlleil. B mpakTHKe peMOHTa UCIIOIb3yOTCS
AKOJIOTMIECKH BPEIHBIE CTAHIAPTHBIC IEKTPOIUTHI XpoM upoBaHus Ha ocHOBe Cr(VI), koTopbie
MIPUBOJAT K 3HAYUTEJIb HOMY HaBOJIOPO)KMBAHUIO OCHOBBI JI€TaIed U XPOMOBOI'O TOKPBIT Usl, YTO
NOPHUBOAMT K TOSBJICHUIO M Pa3BUTHIO BHYTPEHHUX HATPSKCHUH, TPEIIMH U CHIDKAET (HU3UKO-
MEXaHNYECKHME CBOWCTBA OCAJKOB U HAJIE)KHOCTh OTPEMOHTHPOBAHHBIX JETANEH B YCIOBUAX
sKCIuTyaTanuy. [IpensioskeHpl MalOKOHIE HTPUPOBAa HBIE AIIEKTPOJIUTHI XPOMUPOBAaHMS, KOTOPBIE
MO3BOJIIIOT MOBBICUTH BBIXOA Xpoma o Toky Ha 18-20% B cpaBHEeHUM CO CTaHIAapTHBIM
ANIEKTPOJINTOB, YMEHBIIUTh HABOJOPOKMBAaHHE OCHOBBI M XPOMOBOIO IOKpBITHA B 2-3 pa3sa,
noburbcs Oornee BBICOKOM MuKporBepmoctu (B 1,3-1,8 pasza) BenmeactBue (opmupoBanus
MEJIKOKPUCTAJIIMIECKOM CTPYKTYPBl XPOMOBOI'O OCaJiKa, YTO MNOBBIIIAET MPEIel BBIHOCIUBOCT U
XpoMHupyeMbIX aeTaned. C 3TOH 1EbI0 B DJIEKTPOJUTHI XPOMHUPOBAHMS MPEIJIOKEHO BBOAUTH
aneMeHThl 5-7 rpynn nepuoandeckoit cuctemel .M. MeHneneeBa, KOTopble, H3MEHSS MPOLECC
ANEKTPOKPHUCTAUTM3AINK, YBEJIHYHMBAIOT TPOM3BOIMUTEILHOCTH Tpoliecca Ha 25-35%,
M3HOC OCTOMKOCTh — B 1,5 pa3a, yMeHpIIalOT BHYTPEHHUE HATIPSI)KEHUsI B NMOKPBITUAX. [lokazaHo,
YTO KOJMYECTBO IOTJIOIIEHHOIO BOAOPOJA 3aBUCUT OT KPUCTAJUIMMECKOM CTPYKTYDBI
JIETUPOBAHHOTO XPOMOBOI'O TOKPBITHA, YCJIOBUH 3JIEKTPOJIN3a, MEXaHMYECKOH 00paboTKH 10
HAHECEHUs NOKPBITUA, TEPMUUYECKOH 00palOTKHM TOCJIe OCaXKIACHUs MOKphITHA. BBeneHue B
MAJIOKOHIE HTPUPOBAHHBIM  3NIEKTPOJIUT ~ KPUCTAUIMIECKOrO (PUOJETOBOTO  JIOTIOJHUTEILHO
MI03BOJIIET CHM3UTh KOJMYECTBO IOTJIOIIEHHOIO BOAOpPOAAa B  HECKOJBKO pa3, d4To
IIPEOTBpalaeT XPyIKOe pa3pyllIeHNe NPU CTAaTUUECKUX HAIPy3Kax B YCJIOBMAX JKCIUIyaTaluH,
a TaKXkKe B psJie CIIydaeB MO3BOJUT OTKA3aThCs OT XUMUKO-TEPMUIECKOI 00pabOoTK 1.

KiiroueBbie €/10Ba: M3HOLICHHBIE E€TaM, PEMOHT XPOM MPOBAHNEM, MAJIOKOHILIE HTPUPOBA HHBIE
ANIEKTPOJIUTBI, HABOJOPOKMBA HUE, BAKY yMHAs AKCTPAK LS.

THE EFFECT OF ALLOYING COMPONENTS AND ORGANIC ADDITIVES ON THE
HYDROGEN ABSORPTION IN CHROMIUM COATINGS
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To increase efficiency of technologies of technical service of agricultural machines, it is possible
to reduce operational costs at the organization of restoration of the worn-out details.
Technological operations on the basis of progressive processes on elimination of defects and
wear will allow to renew physical and mechanical properties and the geometrical sizes of the
worn-out details. Precipitation chrome have high physical and mechanical properties and
strength characteristics, so that they are widespread in the technology of repair parts. In the
practice of the repair using environmentally harmful standard chromium plating electrolytes
based on Cr(VI), which lead to significant hydrogen absorption, the basics of parts and a chrome
coating, which leads to the emergence and development of internal stresses, cracks, and reduces
the physico-mechanical properties of precipitation and reliability of the repaired parts under
operating conditions. Low-concentrated chromium plating electrolytes are proposed, which
allow to increase the chromium current output by 18-20% in comparison with standard
electrolytes, to reduce the base and chromium coating flooding by 2-3 times, to achieve high
microhardness higher by 1.3-1.8 times due to the formation of a fine-crystalline structure of
chromium sediment, which increases the endurance limit of chrome parts. To this end, it is
proposed to introduce elements of 5-7 groups of the periodic System into chromium plating
electrolytes. Mendeleev, which by changing the process of electrocrystallization increase the
productivity of the process by 25-35%, wear resistance by 1.5 times, reduce the internal stresses
in the coatings. It is shown that the amount of hydrogen absorbed depends on the crystal
structure of the doped chromium coating, electrolysis conditions, machining before coating, heat
treatment after deposition of the coating. The introduction of crystalline violet into a low-
concentrated electrolyte further reduces the amount of hydrogen absorbed several times, which
prevents brittle destruction at static loads under operating conditions, as well as in some cases
will allow to abandon the chemical heat treatment.

Key words: worn parts, repair chrome, low-concentration electrolytes, hydrogen absorption,
vacuum extraction.
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OB30P YCTPOMCTBA COBPEMEHHBIX MACJIOBOEK

JOBPBIHUH Poman AJjiekcaHApOBHY, aclMpaHT Kadeapbl TEXHHUECKOW HKCIUTyaTalluu
TpaHcopra, Ps3aHCKMIl TOCyIapCTBEHHBIN arpOTEXHOJOrM4eCKui yHuBepcureT mMmeHu ILA.
KocTteruera, dobrynin-ra@ mail.ru

Ilenbto uccneqoBaHus SIBUJIOCh M3y4EHHUE PbIHKA M YCTPOHCTBAa COBPeMEHHbIX MacioOoek. Ha
CEerOAHALIHUN J1€Hb CYIIECTBYET MHO)KECTBO TEXHOJNOTHMM MOJydeHMs W B30MBaHUA Macia.
PriHOK mpeasiaraeT MacioOOWKH CaMbIX Pa3IMdHBIX THIOB M YCTPOWCTB, KIIOYEBOE OTIIMYHUE
MEXJy KOTOpbIMM HaOromaeTrcs B 0o0ObeMax M CKOPOCTH ToJydeHus maciia. Ha ypoBeHs
NPOM3BOJUTEILHOCTU BIMSIET OONBIIOE KOJIMYECTBO (PAKTOPOB, M CpPeAM HHUX OTMEYaercs
BMECTUMOCTb 0Oaka, HOMUHAJIbHAsl 3arpy3Ka, 4acToTa BpalleHus ABuratens u apyrue. OnHako
OCOOCHHBIM HWHTEpeC [IJsI W3Y4YEHUs TMPEACTABISIOT BHOPAILMOHHBIE 3JIEKTPOMAarHUT HbIE
MexaHmMbl (BOM), B KOTOpbIX paboumii opraH COBMEIIEH C ABUratresieM. JJaHHast KOHCTPYKIus
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JUIICHAa TPOMEKYTOYHBIX MCXaHHM3MOB, TEM CaMbiM YIydlIa€TCd TCXHOJIOIMYHOCTL H
HAJIeKHOCTh BCETO YCTpOWCTBa. B crarbe naH mateHTHBIH 0030p YCTPOHCTBAa COBPEMEHHBIX
MaCJ'IO60€K, COACpKAIIUX MMCHHO Takod MexaHusM. CIOKHOCTB 0630pa 3aKjIroyajaCb B TOM,
YTO MATEHTOB HAa MacJO000HKH CYHIECTBYET HEC OYCHb MHOTO, OOJIBIIIMHCTBO MATEHTOB YK
ycTapenu, TOCKOIbKY OBUIM 3aperHCTpUpOBaHbl B KOHIE 19-nHavame 20 Beka. M3 uywncna
COBPEMCHHBIX TATEHTOB OBUIM BHIOpaHbI HauOoee ONM3KHE TEME WCCICAOBAaHUA U
[poaHATM3UPOBaHEL. B KOHIE cTaThu npuBeZeHbl 0000IIAIOIINE BBHIBOABI. ABTOP HNPUXOAUT K
3aKIIFOYEHHIO, YTO OBITOBBIE YCTPOMCTBA [JIs TPUTOTOBJICHUS Maciia, HCHONb3yeMble I
nepepaboTKu HeOONbIIOro 00BhEeMa MOJOKA, MO KauyecTBY pabOThl HUYYTh HE YCTYNAIOT
MPOMBIIIIEHHBIM. VX yTOOHO XpaHUTh M MEPEHOCUTH, T.K. BecsT oHU He Ooree 10 kr. Ilpu sTom
3a OAWMH Yac MOryT nepepaborats g0 50 nurpoB Mojoka. MacimoOOoWKu JJIsi JTOMaIlHero
UCTIOJIb30BAHUSA OBIBAIOT JBYX BHIOB: JNIEKTpHYECKHe M pyuHble. Kak mpaBmio, Macio0oiKu
M3roTraBJIMBAOTCA U3 HepxcaBeIomeﬁ cTaji, aJtOM MHHMCBBIX CIIJIaBOB, HOJII/IKap6OHaTa n gaxe
CTEKJIa. CKOpOCTL BpalICHWA BJIHWACT Ha BpPCMA B30MBaHMI MOJOKAa B Macjio. BOIBIIHHCTBO
PacCMOTPEHHBIX MAacJIO00EK B KayecTBe pa0OdMX OpPraHOB HCIIOJBL3YIOT Pa3JIUdHOTO THIIA
JIOTIATKY, JIOMIACTU M Mp., AOCTaTOYHO 3P (PEKTUBHO MEpeMeEIIMBAIOIINE MACIOKUPOBYIO CMEChH.
OnHako Takoil cmoco0 MMEET CYIIECTBEHHbIE HEJOCTATKU: MpollecC COMBaHMA 3aHUMAET
JJIMTCIIbHOC BpEMs, YTO TMOBLIMIACT €TI0 3HepFOéMKOCTB, a HeHOCpe,Z[CTBeHI-Hﬂﬁ KOHTAaKT
MaCHO)I(HpOBOﬁ CMECH C pa60q1/11\41/1 opraHaMiu CHIDKACT Ka4€CTBO MacJjia M3-3a €I0 3arps3HC HUA
qacTuiaMmu MEXaHNYCECKOIo u3Hoca.

KioueBble cJjioBa: TIPOM3BOJACTBO Maciia M CJIMBOK, MAacJIOOOWKH, BHOPAIIMOHHBIC
ANIEKTPOMAr HUTHBIE MEXaHMW3MBI, B30 MBaHUE Maclia, TATEHTHBI 0030p MacI000eK.
OVERVIEW OF THE DEVICE OF MODERN OILS

Dobrynin Roman A., Aspirant, Department of technical operation of transport, Ryazan State
Agrotechnological University named after P.A. Kostycheva, dobrynin-ra@mail.ru

The purpose of the study was to study the market and the device of modern oil beads. To date,
there are many technologies for obtaining and whipping oil. The market offers churns of the
most diverse types and devices, the key difference between which is observed in the volumes
and rates of oil production. The level of performance is also influenced by a large number of
factors, and among them there are tank capacity, nominal load, engine speed and others.
However, of particular interest for the study are vibrational e lectromagnetic mechanisms (VEM),
in which the working element is combined with the motor. This design is devoid of intermediate
mechanisms, thereby improving the processability and reliability of the entire device. The article
gives a patent review of the device of modern oil beams containing just such a mechanism. The
complexity of the review was that there are not very many patents for churn, most of the patents
have already become obsolete, since they were registered in the late 19th and early 20th
centuries. Among the modern patents, the most appropriate research topics were selected and
analyzed. At the end of the article, we summarize the conclusions. The author comes to the
conclusion that household devices for cooking oil are suitable for processing a small amount of
milk. The quality of work is not inferior to industrial. They are convenient to store and carry,
because they weigh no more than 10 kg. Thus for 1 hour can process up to 50 liters. Masloboyki
for home use are of two types: electric and manual. As a rule, churners are made of stainless
steel, aluminum alloys, polycarbonate and even glass. The speed of rotation affects the time of
whipping the milk into the oil. Most of the oil beads considered as working bodies use a different
type of blade, blades, etc., which effectively mix the oil and fat mixture. However, this method
has significant drawbacks: the churning process takes a long period of time, which increases its
energy capacity, and direct contact of the oil and fat mixture with working elements reduces the
quality of the oil due to its contamination by particles of mechanical wear.

Key words: production of butter and cream, churn, vibrating electromagnetic mechanisms,
whipping of oil, patent review of oil beads, vibratory organs of oil churns.
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UCIIOJB30BAHUE AHTUOKCHUJIAHTOB B BUJIE BUTAMHWHCOJIEPKAIIIUX
ITPEITAPATOB HA KAYECTBEHHBIE IMOKA3ATEJIN MOJIOKA "
JKHUPHOKUCJOTHBIN COCTAB TBOPOT A, U3rOTOBJEHHOT O U3 HETO
KAIIUPUHA Jlugusa I'puropneBHa, 3aBenyronmii kadeapoit aHaTOMHH U (PU3HUOJIOTHH
CEJIbCKOXO35 HICTBEHHBIX JKMBOTHBIX, JOKTOp OHOJIOTHUECKHX HaykK, mpodeccop. Pszanckuit
FOCYAApCTBEHHBIA  arpoTexHoiiormdeckuidi  yHuBepcurer ummenu I[ILA.  KocTsiuesa,
kashirina@rgatu.ru

NBAHUIIEB KoHcTaHTHH AJleKCAHAPOBHMY, aCIIUPAHT Kadeapbl aHATOMUU U (PU3HOJIOT MU
CEIIbCKOXO3SIMCTBEHHBIX JKHBOTHBIX. Psa3aHckuil FOC}/I[apCTBeHHLII\/'I al"pOTGXHOHOFI/I‘ICCKI/Iﬁ
yuusepcuret umenu [1.A. Kocteraesa, konstantinivanishev@ mail.ru

[lespro ucciieoBaHUN SBISIJIOCH W3YYEHHE MPOAYKTHBHOCTHM KOpPOB M YKHPHOKHUCIIOT HOT'O
CoCTaBa TBOpOra, M3roTOBJICHHOI'O U3 HCJIbHOI'O MOJIOKA, MOJIYYCHHOI'O OT HOBOTECJIb HbIX KOPOB,
noJ; BIMSIHMEM aTHOKCUIaHTOB «E-cenen» u «byrodan». B 3amaum ucciemoBaHUN BXOMMIO
M3Yy4YCHHC: MPOAYKT UBHOCT U KOpOB, BbIXOA4a TBOpOra u OIIPECACIICHUC B HEM
MOHOHEHACHINE HHBIX JKUpHbIX KuciaoT (MHXKK) wu mosivHe HACHILIEHHBIX J>KUPHBIX KHUCJOT
(ITHXXK).OObexkTaMu  M3ydeHMs] CIY>XKWIM 3 Tpynmnsl HOBOTEIbHBIX KOPOB-aHAJOrOB,
KOHTPOJIbHAsA M JIBE€ OIBITHBIE, MO 4 TOJIOBBI B Kax10W. JKMBOTHBIM ONBITHOM rpynmbl 1 Obuin
NPOM3BEJICHbl HMHBEKIMM mpernapata «E-cenen», ombiTHON rpynne 2 «byrodan», »UBOTHbIE
KOHTpOHbHOﬁ T'pyHlIlbl ObUIM MHTAKTHBIMHA. Hauwunast co BTOpPOT'0 MECAIA JJAaKTalliukd B KOHIIC 1, 3
U 5 MecsneB oToupanu mpoObl MOJIOKA YTPeHHEH JOWKH OT KaKJOH TOJIOBBHI 10 TpyIaM, U3
KOTOPOTO TOTOBWJIM TBOPOT TPAJIUIMOHHBIM KHCJIOTHBIM criocoOoM. [lomydeHnass mpoayKiust
anammuposaiach B OO0 "MockoBckasi He3aBHUCHMast JaOOpaTOpUs KaueCTBa ChIPhs U MUIIEBBIX
IpoAyKTOB", Ha 00OpPYZOBAaHMM AaMIMapaTHO-NMPOrPAMMHOIO KOMIUIEKCA JUIi MEIMIMHCKUX
uccienoBanuii Ha ©0aze xpomatorpada "Xpomarsk - Kpucramn 5000". B TBopore ObuTH
onpe€aACICHbI MOHOHC HACBIIIICHHBIC KMPHBIC KUCJIOTHI M IOJHWHEC HACBIMICHHBIC XUPHBIC KHCJIOTHI.
[To pesympraTam ucciie10BaHUM OBIJIO YCTAHOBJICHO TOJIOKUTEILHOE BIMSHHUE aHT MOKCHIIa HTOB
Ha mporecchl nepekucHoro okucienus nunuaoB (IIOJI) B opranu3me KOpoOB, KOTOPOE OKa3alio
BJIIMSIHUC Ha COCTaB MOJIOKA, M3 KOTOPOIro ObLI M3TOTOBJIEH TBOPOT. BrisBiieHa B3aMMOCBSI3b
MCKAY KadYCCTBCHHbBIM COCTABOM MOJIOKa HW BbBIXOAOM TBOpPOra, IOJYYCHHOI'O H3 HETO.
VY cTaHOBIIEHO YBEIMYCHHUE KOJIHMYCCTBA HCHACBINICHHBIX JMXHWPHBIX KHUCJIOT B TBOpOIre u
B3aMMO3aMCHACMOCTb MOHOHCHACBIMICHHBIX W IOJWMHCHACBINICHHBIX XUPHBIX KHCIOT MU HUX
B3aUMOCBA3b.

Kiroue BbIe cjioBa: JIAKTUPYIOINC KOPOBBI, a HT MOKC MIAHThI, TBOPOI', HC HACLIIICHHBIC KUPHBIC
KHCJIOTBI, MMPOLECCCHI IICPEKNUC HOI'O OKHUCJICHUA JIUITUI OB.

THE INFLUENCE OF ANTIOXIDANTS IN THE FORM OF VITAMINOUS
PREPARATIONS ON MILK QUALITY PARAMETERS AND FATTY ACID CONTENT
OF CURD MADE OF IT

Kashirina, Lidiya G., Chair of the Faculty of Anatomy and Physiology of Agricultural Animals,
Doctor of Biological Science, Full Professor, Ryazan Srtate Agrotechnological University
Named after P.A. Kostychev, kashirina@rgatu.ru

Ivanischev, Konstantin Alexandrovich, Aspirant of the Faculty of Anatomy and Physiology of
Agricultural Animals, Ryazan Srtate Agrotechnological University Named after P.A. Kostychev,
konstantinivanishev@mail.ru

The aim of the research was studying the productivity of cows and the fatty acid content of curd
made from whole milk of fresh cows, under the influence of antioxidants "E-selenium™ and
"Butofan”. The research tasks included the study of the cows' productivity, the yield of curd and
determining monounsaturated fatty acids (MUFAS) and polyunsaturated fatty acids (PUFAS) in
it. The objects of the study were 3 groups of fresh cows-analogues: the control and two
experimental, 4 heads each. The animals of experimental group 1 were injected with preparation
"E-selenium”, those of experimental group 2 were injected with "Butofan™ and the animals of the
control group were intact. Beginning from the second month of lactation at the end of months 1,
3and 5, samples of morning milk were taken from each cow in groups from which the curd was
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made with the traditional acid method. The obtained products were analyzed at JSC "Moscow
Independent Laboratory for the Quality of Raw Materials and Food Products™ with the help of a
hardware-software complex for medical research based on chromatograph "Chromatech-Crystal
5000". Monounsaturated fatty acids and polyunsaturated fatty acids were identified in the curd.
Based on the results of the research, the positive effect of antioxidants on the processes of lipid
peroxidation (LPO) in the body of cows was established, which influenced the composition of
milk which the curd was made of. The relationship between the quality composition of milk and
the yield of curd obtained from it has been revealed. An increase in the amount of unsaturated
fatty acids in curd and the interchangeability of monounsaturated and polyunsaturated fatty acids
and their interre lation have been established.

Key words: lactation cows, antioxidants, curd, desaturated fatty acids, processes of lipid
peroxidation
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OIIPEJEJIEHUE 2®®EKTHUBHBIX CPEIACTB JIEHEHHUA U INPO®UJAKTUKU
3ABOJIEBAHUII  KOINBITEII KPYIIHOI'O POTATOIO CKOTA IS
YBEJIUYEHUA ITPOAYKTHUBHOI'O JOJITI'OJIETUSA

TYHUKOB TI'ennaauii MuxaiijoBu4 a-p c.-X. Hayk, npocdeccop kadeIpbl 300T€XHHU H

Ouosiorun
PYJIHASl Awnronuna BuaagumupoBHa, acnupaHT Kadeapbl BeTEpPHHAPHO-CAHUTAPHOU
OKCTIEPTM3BI,  XUPYPruw, aKyIepcTBa W BHyTpeHHUX  Oone3Hel  KUBOTHBIX,

rudnaya.antonina@yandex.ru

KY3HEHHOBA MWpuna AmnapeeBHa, acrmpaHT Kadeapsl 300T€XHHMM U OHOJIOTrUH,
6ocharova_ira@mail.ru

Ps3aHcKuil rocyapCcTBEHHBI M arpOTeXHOJIOr ndeckuil yHuBepc uret umenu [1.A. KocTeruena
[lenpto wccneqoBaHuil SIBWIOCH OMpejesieHne HauOonee S(P(EKTUBHBIX METOMOB JICUCHUS U
npodWIaKTUKK 3a00J€BaHUN KOTBITEL KPYMHOTO pOraToro CKoTa JJisg YBEIHWYEHUs €ro
IPOAYKTMBHOIO JOJTOJETH B X03aWcTBE. OOBEKT HCCIIEOBAHUA: KOPOBBI TOJNIITUHCKOMN
nopoasl B 3A0 «Ilobena» c. 3axapoBo, 3axapoBcKoro paiioHa, Ps3anckoil obnacTy; neueOHble
npenapaThl 11 00paborku kombiTell renb "Coska" (Solka Hoof Gel), rems «uTpa Xyd-dur
reab» («Intra Hoof-fit Gel») u cmpeit «Murpa Penmmepma» («Repiderma» Intra Hoof-fit).
JleueOHyr0 00pabOTKY KOTIBITEIl TIPOBONWIN Y 42 BBICOKOTIPOAYKT MBHBIX KOpoB BecoM 350-450
KI, BO3pacToM OT 3 10 4 JeT, ¢ NpU3HAKaMU XPOMOTHI, MOACJIMB WX HAa TpPyNmbl. Takxke
npoBonuIu npodunaktTuaeckyro odpadorky Murpa Xyd-dur rerem y 20 kopoB 0e3 NpHU3HAKOB
MOBPEXKJIEHU KOHeUHOCTe!. M3yueHa 3¢ pekTUBHOCTH BO3AEHCTBIS BbIOpaHHBIX TPeTapaToB Ha
MOBPEXKAEHHBIE  KOMBITIA. J()PEKTUBHOCTH  OOpPaOOTKM  OLECHHWBAIHM IO  IOJHOMY
BOCCTAHOBJICHHMIO KOTBITIEBOro pora. Ilocie matu nHe#t co qHA 00pabOTKHM ObLIA BBISBIICHA
cnenyromas 3¢ dexkTuBHOCTH npenapatoB: resib Conka — 85,7%, Unrpa Xyd-dur rems — 100 %,
cnpeii Murpa Penmnepma — 57,1% Bb13gopoBiie Husl. BoisiBieHo, uTo o6paborka Murpa Xyd-dur
regeM HauOosee 3(pdexkTMBHA M IKOHOMHYECKM BbIroHA. [lomHOE 3a)KUBIEHHME KOMBITEIL
MIPOUCXO/IUIIO HAa YETBEPTHIU-THITHIN 1€Hb, B OTJIHUME OT 0oJee JIMHHBIX CPOKOB 3aKMBIIC HUS
IIPU KCTIONBb30BAaHUM JAPYTUX IpenapaTtoB. B kadecTsBe MpoQuiIakTHKM HCTONb30BaHUEe MHTpa
Xy - ur ress nokazano MojaHOe OTCYTCTBHE MOBPEXKIEC HUM KOBITEL Y OIBIT HOM TPYyTIbl KOPOB
(100%), B TO BpeMs KaK y KOHTPOJILHOW TPYIIIbI )KMUBOTHBIX OBLI 00HAPY)KEH MEKIIAJb LIEBbI I
JepMmarur y mectH ronos (60%).

KuroueBble cj0Ba: KOpPOBbI, KOTBITIA, 00I€3HU KOIBITEL, JIEYEHHE, MPO(WIAKT KA, MOIOYHAS
NPOAYKT UBHOCTH, IPOAYKTHBHOE JIOJT OJIETHE.

THE DEFINITION OF EFFECTIVE MEANS OF TREATMENT AND PREVENTION
OF DISEASES OF THE HOOVES OF CATTLE TO INCREASE THEIR PRODUCTIVE
LONGEVITY

Tunikov Gennadiy M., doctor of agricultural sciences, professor of the Department of animal
science and biology
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Rudnaya Antonina V., post-graduate student of the chair of veterinary and sanitary
examination, surgery, obstetrics and internal diseases of animals, rudnaya.antonina@yandex.ru
Kuznetsova Irina A., post-graduate student of the chair of zootechnics and biology,
6ocharova_ira@mail.ru

Ryazan state agrotechnological University named after p. A. Kostychev

The aim of the research was to determine the most effective methods of treatment and pre vention
of diseases of hoofed animals of cattle to increase its productive longevity in the economy.
Object of study: cows, Holstein breed, CJSC "Victory", p Zakharovo, Zakharovskaya district,
Ryazan region, therapeutic preparations for treatment of hooves gel "SALK" (SolkaHoofGel),
gel "Intra HUF-fit gel" ("IntraHoof-fitGel") and spray "Intraepidermal” ("Repiderma” IntraHoof-
fit). Therapeutic treatment of hooves was carried out in 42 highly productive cows weighing
350-450 kg, aged 3 to 4 years, with signs of lameness, dividing them into groups. Also, carried
out preventive treatment gel "Intra HUF-fit" from 20 cows with no signs of damage to the limbs.
Efficiency of influence of the chosen preparations on the damaged hoof is studied. The treatment
efficiency was evaluated for the full restoration kapitalovo horns. After 5 days of treatment
revealed that the effectiveness of drugs: gel "the SALK" — 85,7%, gel "Intra HUF-fit" - 100%
spray "Intra Epiderma™ - 57.1% of the recovery. It is revealed that the treatment gel "Intra HUF-
fit" is most effective and cost-effective. Complete healing of hooves took place on 4-5 days,
compared with the use of other drugs. As a prophylaxis, the use of "Intra-hoof-fit gel" showed a
complete absence of hoof damage in the experimental group of cows (100%), while in the
control group of animals was found — interdigital dermatitis in 6 heads (60%).

Key worlds: cows, hoof, milk, milk production, treatment, prevention, hoof disease, benefit,
hood horn, longevity productive
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