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NHTEeHCHBHOCTD M3HAIIMBAHNSA MOAIIMITHHKOBBIX INMTOB 3JIEKTPOABUIaTe el B ’KHBOTHOBOACTBE
NPHU PeMEHHOH nepenavye KpyTsero MomMenra (c. 7)

B paGore ormMeueHo, uTO ci1aObIMU 3BEHbSIMU AJICKTPOBUraTENs SIBISETCSI OOMOTKA U €r0 MOJIINII-
HuKoBble y3ibl. Ha nomro 3tux y3noB npuxonutcs A0 98-99 % orka3os anekrpoasurareneidl. Beicokas
MHTEHCUBHOCTb OTKAa3a 3JIEKTPOABHUraTesell B CEIbCKOXO35MCTBEHHOM IPOM3BOACTBE MIPOUCXOIUT U3-3a
TSDKEJIBIX YCJIOBUI SKCIUTyaTalluu B 3TOW oTpaciu. KauyecTBo M3roToBIEHUS M PEMOHTA HIEKTPOJBUTIa-
TeJlell OTpaXkaeT CBOMCTBO HAJIEKHOCTU — JIOJITOBEYHOCTb. [10qIIMITHUKOBBIN y3en uMeeT ABa ciaaldbIx
3BEHA, MOALIMITHUK U MOCAJ0YHOE MECTO B IOJIMIMITHUKOBOM IIMTE MO MOAUIMITHUK. J[ONTOBEYHOCTH
MI0CAJOYHOTO0 MeCTa B MOALIMIIHUKOBOM ILIMTE CBSI3aHA C €0 MHTEHCHBHOCTBIO M3HamMBaHUs. Llenbro
paloThl SIBISETCA OLICHKa MHTEHCUBHOCTH M3HALIMBAHUS MOCAJOYHOIO MECTa MOAUIMITHUKOBOTO IIHUTA
0] MOAIIUITHUK 3JIEKTPOJBUraTessl B YCIOBUSIX )KMBOTHOBOJICTBA IIPU KJIMHOPEMEHHOH Iepeadye Kpy-
TSIET0 MOMeHTa. B pabore ObUT BRIOpaH OOBEKT MCCICNOBAHMSI, ONPENEICHBI (DAKTOPHI, BIHSIIONINE HA
MHTEHCUBHOCTh M3HAIIMBAHUA MOCAAOYHOTO MECTAa B MOALIMITHUKOBBIM ILIUTE, YCTAHOBIEHBI YPOBHU
UX BapbUpOBaHMs NpH UcHbITaHUAX. Ha pa3paboTaHHOM CTEHIE MMUTHPOBAIUCH BO3JEHCTBUS (haKTO-
POB Ha 00BEKT Uccie0BaHus. McnbpITaHus TPOBOIMINCH CONIACHO AaKTUBHOTO MJIAHWPOBAHMS 110 IUIAHY
23, TlonyueHHbBIE Pe3yabTaThl MPU IKCICPHUMEHTAX MPOBEPSUTHCH HA BOCIPOU3BOAUMOCTD [0 KPHUTEPHIO
KoxpeHa, Ha 3HaUuUMOCTb Ko3(duireHToB perpeccunt no kpureputo CTbIOIEHTa, Ha aJleKBATHOCTb MO-
nenu no kpureputo Guiepa. 1o pesynsraram ucciaenoBaHus Oblia MOyYeHA MOJIMHOMUAIbHAS MOJEIb
MHTEHCUBHOCTHU M3HAIIMBAHUSA OT BO3/IEHCTBYIOIUX (pakTopoB. CpeaHssi MHTEHCUBHOCTb M3HAIIMBAHUS
cocraBuna 1,14:10° mxm/4. B BRIOpaHHBIX HHTEpBaaX BapbUPOBAHMS MPU KIMHOPEMEHHOM mepenade
KPYTSILEr0o MOMEHTAa OCHOBHOE BIIMSIHHE HA M3HOC OKa3bIBA€T MOCTOssHHAs Harpyska. Crarbs Oyner mo-
Jie3Ha pabOTHUKAM PEMOHTHBIX U CEPBUCHBIX OPraHU3alU, 3aHUMAIOIIUXCS HAJIEKHOCTBIO 3JIEKTPOBU-
rareiei.

Kniouesvie cnosa: 3nexkTpoiBUTaTelNb, HOAIIUITHUKOBBINA Y3€J1, II0Ca0YHOE MECTO, ITOJIINITHIUKOBBIN
LIUT, MHTEHCUBHOCTb U3HOCA.

V. A. Butorin, L. A. Saplin, K. P. Vovdenko, A. N. Tkachev

Wear intensity of bearing shields in electric motors used in animal husbandry
with torque belt transmission (p. 7)

The paper notes that the weak links of the electric motor are the winding and its bearing units. These
units account for up to 98-99% of electric motor failures. The high failure rate of electric motors in agri-
cultural production is due to the harsh operating conditions in this industry. The quality of manufacturing
and repair of electric motors reflects their reliability, i.e. durability. The bearing assembly has two weak
links, a bearing and a seat in the bearing shield for the bearing. The durability of the seat in the endshield
is related to its wear rate. The aim of the work is to evaluate the wear intensity of the bearing shield seat
under the electric motor bearing in animal husbandry conditions with V-belt torque transmission. In the
work, the object of study was chosen, the factors influencing the wear rate of the seat in the bearing shield
were determined, and the levels of their variation during testing were established. The developed stand
simulated the impact of factors on the object of study. The tests were carried out according to active
planning according to the plan 2°. The results obtained during the experiments were checked for repro-
ducibility according to Cochran criterion, for the significance of the regression coefficients according to
Student’s criterion, for the adequacy of the model according to Fisher criterion. Based on the results of
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the study, a polynomial model of wear intensity from influencing factors was obtained. The average wear
rate was 1,14-107° um/h. In the selected intervals of variation in the case of V-belt torque transmission, the
main influence on wear is exerted by a constant load. The article will be useful to employees of repair and
service organizations involved in the reliability of electric motors.

Keywords: electric motor, bearing assembly, seat, bearing shield, wear rate.
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A. A. BecenoBckuii, A. E. Hemues, B. B. Epodees, U. I1. TposinoBckast

IToBbIIEHHE H3HOCOCTOMKOCTH YYTYHHBIX 3y0UaThIX KoJIec
3a cueT Tepmoanddy3noHHoro nokpuitus (c. 11)

CrarucTrka HapaOOTOK Ha OTKAa3 CEJIbCKOXO3SIMCTBEHHBIX MAIIMH 110 MPUYHHE MPEIEIbHOTO H3HOCA
IIeCTEPEH BBISIBHUIIA, YTO MpeNesbHas BeIUYHHA 3HOca 3yoseB cocraiser 0,5-0,8 mm. 3amena tpaau-
LUOHHO MPUMEHSIEMbIX B TPAHCMHCCHUSIX U KOPOOKax nepegad TPaHCIOPTHO-TEXHOJOTMUECKUX MallluH
arpoIpOMBIIUIEHHOTO KOMIUIEKCA CTAJIbHBIX IIECTEPEH Ha LIECTEPHU U3 BBICOKONPOYHOTro yyryHa BU
60 SKOHOMHUYECKH BBITOHA. J{J1s1 TOBBIMIEHUS U3HOCOCTOMKOCTH M pecypca YyTyHHBIX 3yOUaThIX KOJIEC
MIPEIIOKEHO NMPUMEHeHHe TepMoan((HY3HOHHBIX TOKPBITHH. TepMonuddy3noHHOE HACHIIIEHUE TIPSIMO-
3yObIX 3y0uaThIX KOJ€C MPOBOAMIOCH KOHTAKTHBIM CIIOCOOOM B MOPOLIKOBOM cpefe, coaepxalieit dep-
POCIUIaBbl OCHOBHBIX AU((Y3aHTOB, OKHCH aJTIOMUHUS U XJIOPUCTBIN aMMOHMN. B kauecTBe nuddyHau-
PYIOIIMX 3JI€MEHTOB OBIIIM BEIOpAaHbI BaHAIWH, XpOM U MapraHel. Temreparypa HachIIEHHs COCTABIIIIA
1020-1050 °C, qnmuTenbHOCTh 00paOOTKH — 5 4acoB JyIsl BAHAIMEBBIX MOKPBITHH 1 10—12 yacoB asist Xpo-
MOBBIX M MapraHIeBbIX MOKPbITUIA. [ociie mpoBoAMIMCh UCCIIEN0BaHMS 10 OLIEHKE H3HOCOCTOMKOCTH Uy-
T'YHHBIX IIECTepeH ¢ TepMoanupdy3MOHHBIMU KapOUIHBIMU MTOKPHITUSAMU XPOMOM, BaHAa/IMEM U MapraH-
[IEM IO CPABHEHHIO C TPAJAUIMOHHBIMHU CTAIBHBIMU IIECTEPHIMH HOCTE [EMEHTAIMH U MOCIIeAyIomei
3aKajKy. VcrplTaHus Ha H3HOCOCTOWKOCTh POBOAMINCH B COOpaHHOW KOPOOKe mepeaad ¢ HCIoIb30Ba-
HUEM TOKAPHOI'O CTaHKa, KHHEMAaTHKa KOTOPOro obecreunBalla HarpyKarliuii MOMEHT CONIPOTUBIICHHUS.
Bpewmst ucribITaHUH COOTBETCTBOBAJIO BPEMEHH HAapaOOTKH BBIXOMHBIM BajoM KOpoOku mepemad 5-10°
UKIIOB BpameHus. [locie BeIpabOTKH HEOOXOMMOTO KOJIMYECTBA IIUKIIOB IIECTEPHU OTIPABIISUINCH HA
ANIEKTPOHHO-MUKPOCKOIINYECKHE MCCIIeJOBAHMS, B3BEIIMBAJIKCH 10 TPETHEro 3HAKa IMOCIIE 3aIsTOW s
OIIpeJesIeHHs] MaCCOBOIO U3HOCA JI0 U MOCJE UCHbITaHUN. B pesynbrare mocTpoeHs! rpaguku 3aBUCHU-
MOCTH MaCCOBOT'O M3HOCA OT YHUCJIA LIMKJIOB HarpykeHus. [losryueHo, 4To U3HOCOCTOMKOCTh UyTyHHBIX
niecteper ¢ TepMoar(dy3HOHHBIMI KapOUIHBIMHA MOKPBITUSIMH B HECKOJIBKO Pa3 MPEBHIACT W3HOCO-
CTOMKOCTH CTAJIbHBIX IIECTEPEH MOCIE IEMEHTAIIMH U 3aKAJIKH.

Kniouesvie cnosa: U3HOC 3y0UaThIX KOJeC, TEpPMOAU(P(PYy3UOHHBIE KApOUIHbIE IOKPBITHUS, YyI'YHHbBIE
IecTepHHU; HapaOOTKa Ha OTKa3.

A. A. Veselovsky, A. E. Nemtsev, V. V. Erofeev, 1. P. Troyanovskaya

Increased wear resistance of cast iron gears due to thermal diffusion coating (p. 11)

The statistics of the time between failures of agricultural machines due to the limiting wear of gears
revealed that the limiting value of tooth wear is 0.5-0.8 mm. Replacing steel gears traditionally used in
transmissions and gearboxes of transport and technological machines of the agro-industrial complex with
gears made of high-strength cast iron VCh 60 is economically beneficial. To increase the wear resistance
and service life of cast iron gears, the use of thermal diffusion coatings is proposed. Thermal diffusion
saturation of spur gears was carried out by the contact method in a powder medium containing ferroalloys
of the main diffusants, aluminum oxide and ammonium chloride. Vanadium, chromium and manganese
were chosen as diffusing elements. The saturation temperature was 1020-1050°C, the treatment duration
was 5 hours for vanadium coatings and 10-12 hours for chromium and manganese coatings. After that,
studies were carried out to evaluate the wear resistance of cast iron gears with thermal diffusion carbide
coatings of chromium, vanadium and manganese compared to traditional steel gears after carburizing and
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subsequent hardening. Wear resistance tests were carried out in the assembled gearbox using a lathe, the
kinematics of which provided the loading moment of resistance. The test time corresponded to the oper-
ating time of the output shaft of the gearbox 5x106 cycles of rotation. After the required number of cycles
was completed, the gears were sent for electron microscopic examination, weighed to the third decimal
place to determine mass wear before and after testing. As a result, graphs of the dependence of mass wear
on the number of loading cycles were constructed. It has been found that the wear resistance of cast iron
gears with thermal diffusion carbide coatings is several times higher than the wear resistance of steel gears
after carburizing and hardening.
Keywords: gear wear, thermal diffusion carbide coatings, cast iron gears, time to failure.
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A. A. BecenoBckuii, A. E. Hemues, U. I1. Tposinosckas, B. B. Epodeesn

Oo6ocHoBanue YpPeKTHBHOCTH 3aMeHbI CTATbHBIX YePBIKOB HAa YYyTYHHbIE YePBAKHU
¢ 1M Py3M0OHHBIM NOKPHITHEM Ha puUMepe peaxykropa 1463 (c. 18)

UYepBsiku Ul CUIIOBBIX Ie€pead W3rOTOBIIIOT U3 YIVIEPOAUCTBIX WM JIETHPOBAHHBIX CTaJel C COOT-
BETCTBYIOIIEH TepM0ooOpaboTKO, oOecreurnBaromieii BEICOKYI0 TBEpIOCTh pabounx moBepxHocTei. [Ipo-
W3BOJICTBO CTaJIbHBIX YEPBSIKOB XapaKTEpU3yeTCsl 3HAYUTEIBbHBIMU TpyHO3aTpaTaMH Ha W3TOTOBJICHUE,
TEpPMUYECKYI0O 00pabOTKy M JIOBOJOUHBIC onepanuy. B HacTosiee BpeMs B CEIbCKOXO35HCTBEHHOM Ma-
[IMHOCTPOCHUH IMPOKO MPUMEHSETCS YyTYH, YTO OOBSICHACTCS €70 BHICOKOM MTPOYHOCTHIO M N3HOCOCTOM-
KocThi0. [Io3TOMY BecbMa akTyaJbHBIM AaCHEKTOM SBISIETCSI CHWKEHHS CeOeCTOMMOCTH YEPBSYHBIX pe-
JYKTOPOB 32 CUET 3aMEHBI CTAJIbHBIX YEPBAKOB YYTYHHBIMU C TEpMOAU(PPY3UOHHBIM KapOHUIHBIM CIIOEM
U noclneyronie 3akainkoil. Llenpro nccnenoBanus sSBIsUIach SJKOHOMUYECKOe 000CHOBAHHME TaKOW 3aMEHBI.
B pabote mpencraBieHa METOMKA pacuyeTa SIKOHOMUUECKOH 3(P(EeKTMBHOCTH M3rOTOBIECHHS YEPBIKOB U3
ceporo uyyryHa CY 20 no cpaBHEHUIO ¢ yepBsikaMu u3 ctaiu 45. CTanbHble YEPBIKU MOABEPIIIUCH TEPMHUYE-
CKOIl 00paboTKe B BUJIE 3aKaJIKH U MOCIEIYIOMIEro OTIycKa. JJoBOIOYHbIE Onepaliiy MpeACcTaBIsIN co00i
TOHKYIO NITH(OBKY. YIIPOUHEHHE YYTYHHBIX UEPBIKOB OCYIIECTBISUIOCH ITyTeM AU (HY3MOHHOTO TIOKPHITHS
B ITOPOLIKOBOM cpezie. B cTarbe paccMOTpeHO TpH BHA MOKPHITHA: BaHAIUEM, XpPOMOM U Maprasuem. Jlo-
BOJIOUHBIE ONEPAIH YyTYHHBIX YEPBSKOB C TU(P(PY3HOHHBIM MOKPHITUEM MPEICTABISIN COOOH MeXaHu-
YEeCKYI0 METaUTU3alMI0 aTIOMUHUEM. B pe3ynbrare pacueToB J10Ka3aHO, YTO 3aMEHa CTaJIbHBIX YEPBSKOB
Ha YyTyHHbIE SKOHOMUYECKH BBITOAHA. Ha M3roTOBIEHNN Ka)KI0T0 YyTyHHOTO YepBsika ¢ MU dy3nOHHBIM
MOKPBITHEM U TOCIIEAYIONICH MeTaIuTH3aiel OBEPXHOCTH SKOHOMUTCS oKouto 200 pyOneii o cpaBHEHHIO
C M3TOTOBJIEHHEM CTaIbHOTO aHajora. UyryHHble 4epBsiku ¢ quddy3nOHHBIM MOKPBITHEM 001aatoT 00-
Jiee BBICOKOW M3HOCOCTOMKOCTBIO: C BaHAJUEBBIM IMOKPBITUEM B 5 pa3, ¢ XpOMOBBIM ITOKPBITUEM B 3 pa3a,
C MapraHIeBbIM TOKPBITHEM B 2 pasza. C yd4eToMm mpearnonaraeMoi HapaOboTKK YepBsika A0 OTKa3a MOTHBIH
3¢ EKT OT 3aMeHBI COCTABHII VISl UEPBSKA: C BAHAAUEBBIM MOKpHITHEM 4336,16 py0., C XpOMOBBIM TIOKPHI-
treM 2290,06 py0. u ¢ MaprauieBbiM MOKpbITHEM 1247,89 pyO.

Knrouegvle cnosa: sxonomuueckuii 3hHeKT, YepBIUHBIA penyKTop, n1uddy3noHHOE TOKPBITHE, TEX-
HOJIOTMYECKHE OTepalnu.

A. A. Veselovsky, A. E. Nemtsev, L. P. Troyanovskaya, V. V. Erofeev

Substanting the effectiveness of replacing steel worms with cast-iron worms with
a diffusion coating examplified with a 1Ch63 gearbox (p. 18)

Worms for power transmission are made of carbon or alloy steels with appropriate heat treatment to
ensure high hardness of working surfaces. The production of steel worms is characterized by significant
labor costs for manufacturing, heat treatment and finishing operations. Currently, cast iron is widely used
in agricultural engineering, due to its high strength and wear resistance. Therefore, a very relevant aspect
is to reduce the cost of worm gears by replacing steel worms with cast iron worms with a thermal diffu-
sion carbide layer and subsequent hardening. The purpose of the study was the economic substatiation of
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such replacements. The paper presents a method for calculating the economic efficiency of manufacturing
worms from SCh 20 gray cast iron in comparison with worms from steel 45. Steel worms were treated
with heat in the form of hardening and subsequent tempering. Finishing operations were fine grinding.
Hardening of cast iron worms was carried out by diffusion coating in a powder medium. The article con-
siders three types of coating: with vanadium, chromium and manganese. Finishing operations of cast iron
worms with diffusion coating were mechanical metallization with aluminum. Due to the calculations,
it was proved that the replacement of steel worms with cast iron ones is economically profitable. About
200 rubles are saved when manufacturing each cast-iron worm with a diffusion coating and subsequent
surface metallization compared to manufacturing a steel one. Diffusion-coated cast iron worms have
higher wear resistance: for vanadium-coated ones 5 times, for chromium-coated ones 3 times, for manga-
nese-coated ones 2 times. Taking into account the expected time of the worm to failure, the full effect of
the replacement for the worm was: with vanadium coating 4336.16 rubles, with chrome coating 2290.06
rubles and with manganese coating 1247.89 rubles.
Keywords: economic effect, worm gear, diffusion coating, technological operations.
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O. B. I'opaees, P. M. Jlarpinos

Porannonnsblii padounii opran /s 00padOTKH MOYBBI MEKAY KyCTAMH
B pPs/Iax SITOAHBIX KYJbTYP (c. 26)

Jl11 Ka4eCTBEHHOI'O PBIXJICHUS TIOYBBI B PAJaX SITOAHBIX KyJIbTYp B CTaThe MPEUIOKEHA YCOBEPILIEH-
CTBOBaHHasl CXeMa aCUMMETPUYHOI0 paboyero opraHa ¢ poTopHbIM pbixiureneM. [lpuBon acummerpuuy-
HOTO YCTpPOMCTBA /ISl JOCTAaBKH POTOPHOTO MOYBOPBIXJIUTENS B IPOCTPAHCTBO MEX/Y KyCTaMH STOIHBIX
KyJBTYP OCYLIECTBISETCS OT IPUBOAHOTO Koneca. JJIMHa Mpou3BoAsILel IUKIOULY OKPYKHOCTH PaBHA
pacCTOSHUIO MEKY KycTaMu B psiiax. [IpMBO pOTOPHOTO pHIXJINTENS, yCTAHOBIEHHOIO HA aCUMMETpUY-
HOM JIOTIACTH, OCYLIECTBISETCS OT THAPOMOTOpa. B cTarke mpeacraBieHo ypaBHEHHE TPaeKTOpuu 3y0a
POTOPHOTO PBIXJIUTENS, JBHXKYIIErocs M0 KPUBOH YUIMHEHHOH IUKJIOUABI B TapaMeTpudeckoil ¢popme.
O06ocHOBaHBI 000POTHI POTOPHOTO phixauTend. Ilpu paguyce BpallleHUs PHIXJIUTENIBHBIX 3yObEB POTO-
pa 0,08 M u oboporax ruapomoropa 500 00/MUH OKpY’KHasi CKOPOCTh POTOPHBIX 3yObeB 4 M/C, KaKk Ha
CEpHIHBIX BEPTUKAJILHO-(Ppe3epHbIX KynbTHBaTOpax. Pa3spaboraHa mocieqoBaTeIbHOCTb ONpENesIeHUs
paznuyca BpallleH!Us ¥ yCTaHOBKH 3yObeB HA POTOPHOM PBIXJINTENE B 3aBUCUMOCTH OT HIMPHHBI 3allIUTHON
30HBI OKOJIO PACTEHUH U UX TabuTyca 110 Mepe pocTa, PACCTOSHUSA MEXAY KyCTaMU B psAAax U HIMPUHbI
NETIN yAJIUHEHHONW IIUKIOHIBL.

Kniouesvie cnosa: poTopHbIi pabounii oprat, 00paboTKa MOUYBBI B psiax, ATOAHBIE KYJIbTYPbI, TTETIA
YAJMHEHHON IIUKJIOU/IbI, ACUMMETPHYHAs JIONACTb.

0. V. Gordeev, R. M. Latypov

Rotary working body for tillage between bushes in the rows of berry crops (p. 26)

For high-quality loosening of the soil in the rows of berry crops, the article proposes an improved
scheme of an asymmetric working body with a rotary cultivator. The drive of the asymmetric device for
delivering the rotary tiller into the space between the bushes of berry crops is carried out from the drive
wheel. The length of the circle generating the cycloid is equal to the distance between the bushes in the
rows. The rotary cultivator mounted on an asymmetric blade is driven by a hydraulic motor. The article
presents the equation of the trajectory of a tooth of a rotary cultivator moving along a curve of an elon-
gated cycloid in parametric form. The revolutions of the rotary cultivator are substantiated. With a radius
of rotation of the loosening rotor teeth of 0.08 m and a hydraulic motor speed of 500 rpm, the circum-
ferential speed of the rotor teeth is 4 m/s, as on serial vertical milling cultivators. A sequence has been
developed for determining the radius of rotation and installing teeth on a rotary cultivator depending on
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the width of the protective zone around plants and their habit as they grow, the distance between bushes
in rows, and the width of the loop of an elongated cycloid.

Keywords: rotary working body, tillage in rows, berry crops, elongated cycloid loop, asymmetric
blade.
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M. H. Kanumyaiaun, P. M. Jlareimos, H. P. CaBpacosa,
A. H. Ko3aos, P. P. JIarbinios

JBu:keHHMe KIYOHS KapTo(desi, IOKMHYBLIEro 0apadaH BbhICA)KNBAOLIETO anlIiapara
auckoBoro tumna (c. 30)

ObGecrieueHre PaBHOMEPHOCTH PACKIIAIKA KITyOHEH SIBIISICTCS TIaBHBIM TPEOOBAaHMEM B TEXHOJIOTHHU
BO3JENbIBAHUSL U YOOpKM Kaprodens. B pabore mpeminokeH yCOBEpIIEHCTBOBAHHBINM BBHICAKMBAIOIINI
anmnapar JMCKOBOIO THIA. AHAIM3 MOJYYEHHBIX pPE3ylIbTaroB OT MOMEHTa IoNajaHus KIyOHs B Oapa-
0aH /10 MajieHHs Ha MOYBY ITOKA3bIBAET, YTO OIPEESIOIUM (PaKTOPOM PAaBHOMEPHOCTH MOCAAKU SIBIIS-
eTcsl pa3HHIA B TEOMETPUUECKUX pa3Mepax KIIyOHEH, B 4aCTHOCTH B paaumycax. B craree mpeacraBieHo
yYpaBHEHUE JBMKEHMS LIEHTpa Macc KIyOHS OTHOCHUTEJIBHO BBICA)KMBAIOIIETO armapara JAUCKOBOIO TUIA
IpU MOCAJKE. YBEIMYEHHUE pauyca KIyOHs Ha 2 MM yBEJIMYMBAET PACCTOSAHME Iy Ha 8 MM IpU (hUKCH-
poBaHHOM ymie Mexay nuckamu o = 30 rpaa. YtoObl obOecrneunTh paBHOMEPHOCTD MOCAIKU IS OJJHOM
(bpakiyy, He0OOXOMMO YCTaHOBUTD TAKOE PACCTOSIHUE MEX/Y AUCKaMu O6apabaHa, YToObl pa3HHUIIA MEXKTY
PaCCTOSHUSAMMU T, IS KIyOHeH oiHON ()pakiuu He NPEBBILIATA Pa3HUIly MEKIy UX paauycamu. Pasnuua
B paJinycax KiIyOHel B 5 MM JlaeT cMmelieHue B 0opo3ze He 6osiee 1 cM oT 3ajanHoro napametpa (k=25 cm).

Kniouesvie cnosa: annapar, 6apadaH, Ki1yOeHb, CKOPOCTb, TPAEKTOPHSL, TAPAMETP, PACCTOSTHUE, YPaB-
HEHHE.

M. N. Kalimullin, R. M. Latypov, N. R. Savrasova,
A. N. Kozlov, R. R. Latypov

The movement of a potato tuber left the drum of a disc-type planter (p. 30)

Ensuring the uniform distribution of tubers is the main requirement in the technology of growing
and harvesting potatoes. The paper proposes an improved disk-type planting apparatus. An analysis of
the results obtained from the moment the tuber hits the drum until it falls on the soil shows that the de-
termining factor in the uniformity of planting is the difference in the geometric dimensions of the tubers,
in particular, in radii. The article presents the equation of motion of the center of mass of a tuber relative
to a disk-type planter during planting. An increase in the tuber radius by 2 mm increases the distance r,
by 8 mm at a fixed angle between the disks o = 30 deg. To ensure uniform planting for one fraction, it is
necessary to set such a distance between the drum disks that the difference between the distances 7, for
tubers of one fraction does not exceed the difference between their radii. A difference in tuber radii of
5 mm gives a displacement in the furrow of no more than 1 cm from the specified parameter (kK =25 cm).

Keywords: apparatus, drum, tuber, speed, trajectory, parameter, distance, equation.
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A. @®. Kypnocos, 10. A. I'ycbkoB, B. H. Kopunenko, A. A. I'ajabIHcKuiA

COBepIIIeHCTBOBaHI/Ie crnocoda OL€EHKHU TEXHUYECCKOI0 COCTOSAHUSA IIHJIHHI[pOHOpHIHeBOﬁ rpynmnbl
Ha OCHOBE BHEIIHeM l/IMHyJIbCHO-CHJIOBOﬁ XaPAKTEPUCTUKU ABUTATECJIA (C. 36)
I/ICCJ'IC,I[OBaHI/IH, HaITpaBJICHHLIC Ha pa3pa60TKy W BHCIAPCHUC HOBBIX MCTOIOB OnepaTHBHOﬁ Jua-
THOCTHKHU ABHUIATCJII BHYTPECHHETO CroOpaHusd B IMPOLECCE HpOPIBBOI[CTBCHHOfI OKCILTyaTaluu TpaHCIIop-
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THO-TEXHOJIOTMYECKUX MAIIUH, [T03BOJIAIONIUX COBEPIICHCTBOBATD IIPOLECC NUATHOCTUPOBAHMS 34 CUET
MIOBBIIICHNS] JOCTOBEPHOCTHU IOIYYEHHBIX AHUATHOCTUYECKHUX NAHHBIX, SIBIACTCA aKTyallbHOM 3aJadeil.
B pabote npuBeeHbl pe3yibTaThl UCCIEA0BAHUHI 0 000CHOBAaHUIO HOBOI'O METO/A JHUArHOCTUPOBAHUS
LWIMHIPONOPIUIHEBOM I'PYIIIBI ABUraTellell BHYTPEHHETO cropanus. IIpenmyiecTBoM MpeanoKeHHOro
METOZA SIBJIAETCS BO3MOKHOCTb IPOBOAMTH MU3MEPEHUS B MIPOLECCE MPOU3BOACTBEHHOM 3KCILTyaTalluy
MaIlliH. YCTaHOBJIEHO, YTO OLICHKY ITapaMETPOB TEXHAYECKOTO COCTOSHNS IAJINHAPOIIOPIIHEBOM IPYIIIIBI
CJIEZyeT IPOBOAUTD HA TAKTE PACIIMPEHHS COOTBETCTBYIOLIETO MIMHPA IIPU IPOKPYYHBAHUN KOJIEHYA-
TOT'O Bajia CTApTEPOM U Ha TAKTE CKAaTHsI COOTBETCTBYIOILETO LIMJINH/PA IIPU paboTe JBUraTess B peXKUME
XOJIOCTOI'O XO/a.

Kniouesvie cnosa: MMITyIbCHO-CUIIOBAs XapaKTEPUCTHKA, ABHMrarellb, TEXHUYECKOE COCTOSHUE
LUIMHIPONOPIIHEBOM IPYIIIBL, AMATHOCTUPOBAHUE.

A. F. Kurnosov, Yu. A. Guskov, V. N. Kornienko, A. A. Galynsky

Improving the method for assessing the technical condition of the cylinder-piston group based
on the external impulse-power characteristic of the engine (c. 36)

Research aimed at developing and implementing new methods of operational diagnostics of an in-
ternal combustion engine during the production operation of transport and technological machines, which
makes it possible to improve the diagnostic process by increasing the reliability of the obtained diagnostic
data, is an urgent task. The paper presents the results of research on the justification of a new method
for diagnosing the cylinder-piston group of internal combustion engines. The advantage of the proposed
method is the ability to carry out measurements during the production operation of machines. It has been
established that the assessment of the parameters of the technical condition of the cylinder-piston group
should be carried out on the expansion stroke of the corresponding cylinder when the crankshatft is turned
by the starter and on the compression stroke of the corresponding cylinder when the engine is idling.

Keywords: impulse-power characteristic, engine, technical condition of the cylinder-piston group,
diagnostics.

A. Il. Moucees, A. B. Boarun, B. A. Kaprusn, B. . Yapsikos, K. M. Ycanos

CucreMa aBTOMaTH4€CKOI0 YIIPABJICHHUS CHJIOBBIM 3JIeKTPOMATHUTHBIM NMPHBOAOM
JJISl OTNIylIeHHus cKkoTa (c. 42)

ITpu mpou3BOACTBE Msica U MACHOM MPOYKIIMH C LIETIBI0 COXPAHEHUS KAY€CTBA M BKYCOBBIX CBOMCTBA
Msica HEOOXOMMO BHEIPEHHE MHHOBALMOHHBIX TEXHOJIOIMH I'YMaHHOIO ONIYIIEHUS U YOOsl CEebCKOXO-
351MCTBEHHBIX )KMBOTHBIX U NTUIIbI. Ha COBpEMEHHBIX PEANPUATHAX UCIIONB3YETCS YIAPHOE BO3/ICHCTBUE
JUTS TOCTYOKEHUS P deKTa COCTOTHUS 0OMOpOKa KUBOTHBIX. B kKauecTBe ymapHOW MallWHBI IPUMEHE-
HUE UMITYJIBCHOTO JIMHEHHOTO 3JieKTpoMarautHoro neurarens (JIDMJI) sensercs Hambosee mpenrod-
TUTEJIbHBIM, MO3BOJISIIOIIMM HMCKIIIOYUTh MPOMEKYTOUHBIE MpeoOpa3oBaTesid dHEPruu, CBOMCTBEHHBIE
IMHEBMATUYECKUM U THJIPABIMYECKUM yCcTaHOBKaM. C LEIbI0 aBTOMAaTUYECKOTO PETyIUPOBAHUS S3HEPTUU
yaapa npeJijiokeHa CUCTEMa YIIPaBJICHHsI JIEKTPOMArHUTHBIM MPUBOJIOM € MPOTPAMMHUPYEMbIM JIOTHYe-
CKUM KOHTpoJutepoM. OOpaTHYIO CBS3b M0 HANPSHKCHUIO B IAHHON CHCTEME aBTOMAaTHYEeCKOTO yIpaBiie-
HUs o0ecreurnBaeT TeH30MeTpHUUeCKuil 1aTunk. CUIIOBOW 3JIEKTPOMAarHUTHBIN MPUBOX Ul OITYLIEHUS
ckota obecrieunBaetr cpabarsiBanue JIDMJI ¢ yrpaBnenuemM B pyHKUIHMU BpEMEHH O 33aHHOMY LIUKITY.
[ToBbIIeHNe HaNpsHKEHHS TOAaBaEMOro UMITyJIbca Ha 00MOTKy JIDM/I mponopuroHaabHO KOJHUECTBY
LUKJIOB B (YHKIIMM BpeMeHHU. ABapuiiHas OCTaHOBKA CUCTEMBI TPOMCXOIUT BHE HAJTMUMUS O0BEKTA U TIPU
npeBbilIeHnH Temieparypbl ooMotku JIDM/I. [Tutanue ycrpoiictsa ¢ JIOM/I aiist ormyiieHus ckoTa npo-
W3BOAMUTCA OT CEKIIMOHWPOBAHHOTO KOHIEHCATOPHOTO MCTOYHHUKA MPHU cpabaThlBaHUU TPAH3UCTOPHBIX
xkommyTtaropoB MOSFET. [lepBas cexius KOHIEHCATOPHOTO MCTOYHKKA ToyyaeT 3apsan 0,6U . Yenosu-
€M TIOJIKITIOUEHUS JOOAaBOYHOW CEKITMH KOHIACHCATOPHOTO MCTOYHHKA SBISIETCS Macca )KUBOTHOTO OoJee
250 xr (3apsia cexnuu 0,8 UM). VYcnoBreM BKITIOYEHHS BCEX CEKITUN KOHJIEHCATOPHOTO UCTOUHMKA SIBIISICT-
sl Macca JKUBOTHOTo Oosiee 650 Kr, sHEprusl yIapHOro BO3/A€UCTBUS MPU 3TOM MakcHUMalibHa. Britouenue
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CBETOBOM M 3ByKOBOW CUTHAJIM3AIIMH POUCXOAUT MOCTIE OITYIIEHHUs 5KUBOTHOT' 0. 3alUTa IIPY HEUCTPaB-
HOCTH OJIHOTO M3 TPAH3UCTOPHBIX KOMMYTATOPOB, MPUBOJSINEH K PE3KOMY MOBBIIICHUIO TEMIIEPATYPhI
0OMOTKH, MPOU3BOAMUTCS JATUUKOM IIOJIOKEHUS SKOpS, IPU IMOJlaue yNPaBISIIOIIET0 CUTHAJIA KOTOPOTo
6onee 3 ¢ Ha nuckpeTHbIN Bxoa [1JIK mponcxoauT oTkiIoueHHe 3IeKTPOMAarHUTHOTO MTPUBOJA.

Kniouegvle cnosa: MMHENHBIN JEKTPOMArHUTHBIN IPUBOJI, ONIYIIEHUE CKOTA, YHEPTHs yAapa, CUCTe-
Ma aBTOMAaTUYECKOI'0 YIIPABICHUS.

A. P. Moiseev, A. V. Volgin, V. A. Kargin, V. I. Charykov, K. M. Usanov

Automatic control system of power electromagnetic drive for livestock stunning (c. 42)

In the production of meat and meat products, in order to preserve the quality and taste of meat, it
is necessary to introduce innovative technologies for humane stunning and slaughter of farm animals
and poultry. At modern enterprises, impact is used to achieve the effect of a state of fainting in animals.
As a shock machine, the use of a pulsed linear electromagnetic motor (LEMM) is the most preferable,
which makes it possible to exclude intermediate energy converters inherent in pneumatic and hydraulic
installations. In order to automatically control the impact energy, an electromagnetic drive control system
with a programmable logic controller is proposed. Voltage feedback in this automatic control system is
provided by a strain gauge. The power electromagnetic drive for stunning livestock ensures the operation
of the LEMM with control as a function of time according to a given cycle. The voltage increase of the
applied pulse to the LEMM winding is proportional to the number of cycles as a function of time. An
emergency stop of the system occurs outside the presence of the object and when the temperature of the
LEMM winding is exceeded. The device with LEMM for stunning livestock is powered from a sectioned
capacitor source when MOSFET transistor switches are triggered. The first section of the capacitor source
receives a charge of 0.6U . The condition for connecting the additional section of the capacitor source is
the weight of the animal is more than 250 kg (the charge of the section is 0.8U ). The condition for the
inclusion of all sections of the capacitor source is the mass of the animal is more than 650 kg, the impact
energy is maximum. The inclusion of light and sound alarm occurs after stunning the animal. Protection in
the event of a malfunction of one of the transistor switches, leading to a sharp increase in the temperature
of the winding, is carried out by an armature position sensor, when the control signal of which is applied
to the discrete input of the PLC for more than 3 s, the electromagnetic drive is turned off.

Keywords: linear electromagnetic drive, livestock stunning, impact energy, automatic control system.

% %k 3k

I. A. OkyHes, A. Il. 3sipsinoB, M. B. IlsitaeB

BinsinMe KOHCTPYKTHBHBIX H IKCILUIYaTAIIMOHHBIX IAPAMETPOB arperara Ha pauMoHaJbHoe
MOJI0KeHHEe IIEeHTPA TAKeCTH JOMOJTHUTEJIbHOTO MPUIIENHOT0 Beaylero Mmocra (c. 48)

Hcnonp3oBaHME MATMHHO-TPAKTOPHBIX arperaToB MPU MPOU3BOJICTBE CENbCKOX03SIICTBEHHBIX KYJIb-
TYp OPUBOJAUT K HETAaTUBHOMY BO3ICHCTBHIO MX XOJIOBBIX CUCTEM Ha MOYBY U CHUKECHUIO YPOXKAMHOCTH.
OI[HI/IM M3 CIIOCOOOB CHH)KEHHS €€ YIUIOTHCHUS ABJIACTCA IMMPUMEHCHHUE C TPAKTOPOM I[OHOHHHTCHLHOﬁ
MPUIIEITHOM BeAYIIEH OCH, MO3BOJISIONICH pacpeieuTh MAacCy arperara u Harpy3Ky Ha Kproke Ha 00JIb-
iee KOJIMYEeCTBO JBMKHUTENICH. DTO MO3BOJSET TaKKe YAYUIIUTh €ro TSAroBO-CleNHbIe noka3arenu. Hau-
nyunvid 3¢(GEKT mpHu 3TOM JAOCTUTAETCSA MPU PAaBHOMEPHOM pACIIPE/ICTICHUN HArpy30K MO OCSIM KOJIeC.
Pe3ynbTarel TEOPETHUECKUX HCCIIEIOBAHMN TTOKA3alId, YTO sl 00ecredeHns: paBHOMEPHOTO pacmpesie-
JICHHSI HArpy30K IO OCSIM KOJIEC TPAKTOpa C JOMOJTHUTEIBHBIM MPHUIICTTHBIM BETYIIIUM MOCTOM TpeOyeTcs
HU3MCHCHUC ITOJIOKCHUS €0 HCHTPA TAXKCCTH. I[J'If[ YMCHBIICHUS JUalla30Ha BApbUPOBAHHWA JAHHOTI'O ITapa-
MeTpa HEOOXOAMMO YCTaHABIMBATh BEIMYUHY YIIa JCHCTBUS YCHINS HAa KPIOKE OTHOCUTEIBHO OMOPHOM
MOBEPXHOCTH OJM3KOTO K HYIIIO, a TAKXKe HIDKE pa3Menarh TOUKy MPUCOCTUHEHUS OPYAHs K TPAKTOPY.

Kniouegwvie cnosa: TpakTop, NONOJIHUTENIBHBIA MOCT, LIEHTP TSKECTH, pACIPEACIICHUE Harpy3KHU.

7



AIIK Poccuu. 2022. Tom 29. N 1

G. A. Okuneyv, A. P. Zyryanov, M. V. Pyataev

The influence of the design and operational parameters of the unit on the rational position
of the center of gravity of the additional trailed drive axle (p. 48)

The use of machine-tractor units in the production of crops leads to a negative impact of their run-
ning systems on the soil and a decrease in productivity. One way to reduce its compaction is to use an
additional trailed drive axle with the tractor, which makes it possible to distribute the mass of the unit and
the load on the hook to a larger number of propellers. This also improves its traction performance. The
best effect is achieved with a uniform distribution of loads along the axles of the wheels. The results of
theoretical studies have shown that in order to ensure uniform distribution of loads along the axles of the
wheels of a tractor with an additional trailed drive axle, a change in the position of its center of gravity is
required. To reduce the range of variation of this parameter, it is necessary to set the value of the angle of
action of the force on the hook relative to the supporting surface close to zero, and also to place the point
of attachment of the implement to the tractor lower.

Keywords: tractor, additional axle, center of gravity, load distribution.

% %k 3k

A. M. Ilnakcun, C. JI. lllenenés, 1. b. Baacos, E. H. KpaBuenko

Pe3yabTaThl pacueTHO-IKCIEPUMEHTAJIBHOI0 METOa YCTAHOBJIEHHS MOKa3aTeJiei
HCIOJIb30BAHUS U HA/IESKHOCTH arperatoB B pacreHueBojcTBe (c. 54)

B crarbe npencraBieHbl OOIKMPHBIE MaTEpHAIbl MHOTOJIETHUX SKCIIEPUMEHTANIBHBIX UCCIIE0BaHUIN
roKasaresiel MCIOJIb30BaHMs M HAJIeKHOCTH KOMOMHUPOBAHHBIX MOceBHBIX arperaroB (KITA), sepuoy-
6opounbix kombaiiHoB (3YK) npm skcrutyaranuu B cenpxo3npennpuiarusx Yensiounckoir oomactu. Ha
OCHOBE 0000IIeHHUs 3aBOJICKUX TEXHUUECKUX XapaKTePUCTUK, aHaTN3a (PaKTHYECKUX MapaMeTpOB MeXa-
HU3UPOBAHHBIX MPOIIECCOB, MOKa3aTeel 6€30TKa3HOCTH U PEMOHTONPUTOTHOCTH TEXHUYECKUX CPEICTB,
B II€JIOM DKCTUTyaTaIlMOHHBIX CBOWCTB MAITUHHO-TPAKTOPHBIX arperaroB YCTaHOBIEHO 3HAYUMOE KOJIHYe-
CTBEHHOE HECOOTBETCTBUE (CHMKEHHE) UX MOTEHLUATIBHO BBICOKUX OTPEOUTENBCKUX CBOMCTB. BhlsiBie-
HO MPOTUBOPEYHE MOCEBHBIX U YOOPOUHBIX MPOIIECCOB B TEMIAX UX Peasn3alluu.

Knrouegvle cnosa: KOMOMHUPOBAaHHBIE MTOCEBHBIC arperarsl, 36pHOYOOpOYHBIE KOMOAWHBI, PsSaOBast
SKCIUTyaTalusl, HaJAeKHOCTh, PeCypcocOepeKeHue.

A. M. Plaksin, S. D. Shepelev, D. B. Vlasov, E. N. Kravchenko

The results of the calculation-experimental method for establishing indicators for the use
and reliability of aggregates in crop production (p. 54)

The article presents extensive materials of long-term experimental studies of the indicators of the use
and reliability of combined seeding units (CPA), grain harvesters (ZUK) during operation in agricultural
enterprises of the Chelyabinsk region. Based on the generalization of factory technical characteristics,
analysis of the actual parameters of mechanized processes, indicators of reliability and maintainability of
technical means, in general, the operational properties of machine-tractor units, a significant quantitative
discrepancy (decrease) in their potentially high consumer properties was established. The contradiction of
sowing and harvesting processes in the pace of their implementation is revealed.

Keywords: combined sowing units, combine harvesters, ordinary operation, reliability, resource
saving.
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A.T. Ilonosa, B. O. Annajaukon

YcraHoBKa pekynepaniu napoB 0eH31MHA aICOPONMOHHOTO THIIA
JUIS AaBTO3aNMPAaBOYHBIX CTaHIuUii (¢. 62)

Br16pocs! mapoB OeH3WHA, COAEpIKAIINE JIETyYHe OPraHUIEeCKHE COSMHEHMS, CTAHOBSTCS CEphe3-
HOW JKOJIIOTHYecKoi mpobaemoil. B pabote mpeioxkeHa ycTaHOBKA peKyIepaliy MMapoB OCH3MHA /IS
aBtozamnpaBouHbix craHuuid (A3C). Cuctema pekynepanuu MapoB yIIeBOAOPOAOB OCHOBaHA Ha XOpO-
10 U3BECTHOM MPOIEcce afcopOIMK CuIMKareseM. AKTyalbHON MpoOiIeMoil COBPEMEHHON XUMHUH He-
OpPraHWYECKUX COPOIMMOHHBIX MATEPHAIIOB SBISETCS W3yUYE€HHE CTPOCHUS U CTPYKTYPHI TeIe OKCHUTH-
JPaTHBIX COETMHEHUH TsDKENIbIX MeTaisioB. MccnenoBanue qaHHBIX CUCTEM BHOCHUT B HayKy HEKOTOpBIE
(yHIaMEeHTalIbHbIE MOJIOKEHUS, KOTOPbIE B CYIIECTBEHHOMN CTENEHW MOTYT U3MEHHUTh CYIIECTBYIOIIHE
MIPEJICTaBICHUs. DTO OTHOCUTCS K BOIIPOCAM O MPHUPOJIE TeNei HEOPTaHNYECKUX TOJIUMEPOB, K CHHTE3Y
HEOPraHWMYECKUX MaKPOMOJICKYJT M XHMHUYECKUM TIPEBPAIICHUSM B TIOJIMMEPHBIX HEMSX, K MOAH(PUKAIIH
psiza CBOMCTB resieid 1 MX XxapakTepucTuke. i OKCUTHIPATHBIX MAaTEpUAJIOB 3TH BOIPOCHI OCIOKHSIIOTCS
SIBIICHUSIMU CTPYKTYPHUpOBaHUS U 00pa3oBaHus Me30(a3, Moj0OHBIX CYIIECTBYIOIUM B OPraHUYECKUX
MOJTUMEPHBIX KHUJIKUX KPUCTAIUIAX, MOATOMY HeoOXoauma paboTa 1o cucTeMaTudecKoMy UCCIIeTOBAHUIO
960710YUU CBOMCTB TEJIeH OKCUTHPATOB TSHKEIBIX METAJUIOB. V3ydeHne MEXaHn3MOB CTPYKTYypooOpa3o-
BaHMSI TIO3BOJIUT B KOHEYHOM UTOTE CHHTE3MPOBATh C OOJIBIION J0JIel BEPOSTHOCTH TeNH C 33 JaHHBIMU
COpPOLIMOHHBIMU CBOMCTBAMH. AKTUBHUPOBAHHBINA YrOJb SBJSETCS XOPOIIUM COPOEHTOM MapoB OEH3MHAa,
HO €ro MPUMEHEHHE 3aTPYIHSIETCS U3-3a JIETKOW OKUCIISIEMOCTH, YTO MOXKET MPUBECTU K CHILHOMY pa-
30TpeBy M Jake K BO3ropanuto yris. CHiuKareiasb 1Mo aacopOIMOHHBIM CBOMCTBAM HECKOIBKO YCTyIaeT
YO0, HO OH OoJiee MPOYEH M HE OKHUCISIETCS KUCIOPOJOM, MOXKET MOABEPTaThCcsi MHOTOKPATHOM pere-
HEepaluu, OTHOCUTENIBHO JelIeB. ABTOPBI UCCIIEAOBATIN JMHAMUYECKYIO BA3KOCTh OKCUTHIPATHOTO Telis
KPEMHHUEBOW KUCIIOTHI BO BpeMEHHU. B COOTBETCTBUY C MOCTABIEHHOM 1EJIbIO OBLTH PEIICHBI CIEAYIOIHE
3a1aun: 1) U3ydeHbl 3aBUCUMOCTH BSI3KOCTH IeJield KPEMHUEBOM KUCIIOTHI OT BPEMEHH MPU MPHIIOKEHUH
neopMaIiy CABUra B 3aBUCUMOCTH OT YCJIOBHUI CHHTE3a U CKOPOCTH CIIBUTA; 2) YCTAaHOBJIEHO COOTBET-
CTBUE TOJYYEHHBIX 3aBUCHUMOCTEH CTPYKTYPHO-MOP(HOIOTHYECKUM OCOOCHHOCTSM Tefieo0pa3oBaHus;
3) mpou3sBesieHa MaTeMaruieckas 00paboTKa MOMTyYeHHbIX JaHHBIX U MPOAHAIN3UPOBAHbI SKCIIEPHUMEH-
TaJbHBIE OTOOPAKEHUS TIEPBOTO U BTOPOTO BO3BPAIIICHUS.

Kniouesvie crnosa: ancopOeHT, CUIIMKaresb, peKymnepanus, mapbl OeH3NHA.

A. G. Popova, V. O. Apalikov

Gasoline vapor recovery unit of adsorption type for petrol stations (p. 62)

Gasoline vapor emissions containing volatile organic compounds are becoming a serious environ-
mental problem. The paper proposes an installation for the recovery of gasoline vapors for gas stations
(gas stations). The hydrocarbon vapor recovery system is based on the well-known silica gel adsorp-
tion process. An urgent problem of modern chemistry of inorganic sorption materials is the study of the
structure and structure of gels of oxyhydrate compounds of heavy metals. The study of these systems
introduces some fundamental provisions into science, which can significantly change existing ideas. This
applies to questions about the nature of gels of inorganic polymers, to the synthesis of inorganic macro-
molecules and chemical transformations in polymer chains, to the modification of a number of properties
of gels and their characterization. For oxyhydrate materials, these issues are complicated by the phe-
nomena of structuring and formation of mesophases similar to those existing in organic polymeric liquid
crystals; therefore, work is needed to systematically study the evolution of the properties of heavy metal
oxyhydrate gels. The study of the mechanisms of structure formation will ultimately make it possible to
synthesize, with a high degree of probability, gels with desired sorption properties. Activated carbon is
a good sorbent for gasoline vapors, but its use is difficult due to its easy oxidization, which can lead to
severe heating and even ignition of coal. Silica gel is somewhat inferior to coal in terms of adsorption
properties, but it is more durable and is not oxidized by oxygen, can be subjected to multiple regenera-
tion, and is relatively cheap. The authors investigated the dynamic viscosity of oxyhydrate silicic acid gel
over time. In accordance with the stated goal, the following tasks were solved: 1) the dependences of the
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viscosity of silicic acid gels on time were studied under the application of shear deformation depending
on the synthesis conditions and shear rate; 2) the correspondence of the obtained dependences to the struc-
tural and morphological features of gelation was established; 3) mathematical processing of the received
data is carried out and experimental mappings of the first and second returns are analyzed.

Keywords: adsorbent, silica gel, recuperation, gasoline vapors.

%k %k ok

JI. A. Caruinn, B. A. Byropun, A. M. Mosyan

Mopnenb 10JroBe4HOCTH 00MOTOK MOTPYKHBIX dJIeKTpoaBHUrareJeii (c. 66)

B pabote paccMOTpeHO MOCTpOEHHE MAaTeMaTH4eCKOM MOJENH JOJITOBEYHOCTH MOTPYKHBIX BOJO-
3aI0JIHEHHBIX JIEKTPOJIBUraTEsIeH ¢ y4eTOM CKOPOCTH M3MEHEHUS TOKa YTEUKHU U MOKa3aTes Xapakrepa
€ro U3BMCHCHHS OT Hapa6OTKI/I IIpU ABYX PA3JIMYHBIX HUCIBITATCIbHBIX HAIPAKCHUIX. HpI/I 9TOM IpCaBa-
PUTEIBHBIA aHAN3 CYIIECTBYIOMINX MapaMEeTPOB TEXHHUECKOTO COCTOSHUS MX H3OJISIHS, BKIIOYas CO-
MPOTUBIIEHUE, KOAPPUIIMEHT aOCOpOLMHU, EeMKOCTh — YaCTOTa, TAHTCHC yIJIa AUAIEKTPUUYECKUX MOTEPb,
YaCTUYHBIC Pa3psAbl, TOK YTCUKHU, MO3BOJIAII BBI6paTI> OCHOBHOM — OTHOCHTEJILHBIE IIpupamcHus TOKa
YTEUKH MPU U3MEHEHUHU NpuKIaasiBaemMoro Hanpspkenust o 600 B mo 1000 B. B Texuunueckoit nurepary-
pe u3BeCTHBI (YHKIIMU ONMMUCAHUS U3MEHEHHSI TapaMeTpa TEXHUUECKOrO COCTOSIHUSI OT HapaOOTKH, K HUM
OTHOCSITCSl TUHEIHAsI, SKCTIOHEHIMANIbHAs, JIorapu(MHUUecKas, cTernenHas u apyrue. M3 stux QyHKimii
HanOoJiee YHUBEPCAIbHON SIBISICTCS CTENCHHAs!, HAIlIEAMIasl IIUPOKOE PACIPOCTPAHEHNE ITPU ONMHCAHUT
HA/ISKHOCTH OOBEKTOB 371eKTpooOopynoBanus. Ha ocHoBaHMM 3TOi (DyHKIMU OBLUTH OMUCAHBI 3aBHCHU-
MOCTH BEJIMYMHBI TOKA YTEUYKH OT CKOPOCTU €T0 M3MEHEHUS U MOKa3aTelsl XapakTepa B3auMOCBSI3U TOKa
YTCUKH OT Hapa6OTKI/I. HpI/I JOCTHXXCHUU NPEACTIbHOIO0 3HAYCHUSA OTHOCUTCIBHOTO IMPpUpALICHHA TOKa
yTEUKH HapaOOTKa MOTPYKHOTO AEKTPOABUTATENS OyIeT SBIATHCS €ro pecypcoM. B nanbHeiiem Boipa-
JKCHHUC IAJId ONPCACIICHUA peCypCa MOKHO 6y/:[eT HCIIOJIB30BAaTh IMPU MPOBCACHHUU KOHTPOJIbHBIX UCIIbITA-
HUH Ha HaJIC)KHOCTb OTPEMOHTHUPOBAHHBIX MOT'PYKHBIX SHGKTpOI[BHFaTeHefI N OLCHKH UX COOTBECTCTBHUSA
TEXHUYECKUM TPeOOBAHUSAM Ha KAIUTATbHBIA PEMOHT.

Knouesviecnosa: HOprX(HOI)’I QJICKTPOABUTaTECIIb, HAACKHOCTH, PEMOHT, 1OJITOBEYHOCTDH, KOHTPOJIbHBIC
UCIIbITAHUA.

Winding durability model for submersible motors (p. 66)
L. A. Saplin, V. A. Butorin, A. M. Molchan

The paper considers the construction of a mathematical model of the durability of submersible wa-
ter-filled electric motors, taking into account the rate of change in the leakage current and the indicator of
the nature of its change from operating time at two different test voltages. At the same time, a preliminary
analysis of the existing parameters of the technical condition of their insulation, including resistance, ab-
sorption coefficient, capacitance — frequency, dielectric loss tangent, partial discharges, leakage current,
made it possible to choose the main one - the relative increments of the leakage current when the applied
voltage changes from 600 V to 1000 V. In the technical literature, there can be found functions for describ-
ing the change in the parameter of the technical condition from the operating time, these include linear,
exponential, logarithmic, power, and others. Among these functions, the most universal is the power func-
tion, which is widely used in describing the reliability of electrical equipment. Based on this function, the
dependencies of the leakage current value on the rate of its change and the indicator of the nature of the
relationship between the leakage current and the operating time were described. When the limit value of
the relative increment of the leakage current is reached, the operating time of the submersible motor will
be its resource. In the future, the expression for determining the resource can be used when conducting

10



AIIK Poccuu. 2022. Tom 29. N 1

control tests for the reliability of repaired submersible electric motors and assessing their compliance with
the technical requirements for overhaul.
Keywords: submersible motor, reliability, repair, durability, control tests.

% %k ok

A. H. Muponos, B. A. Iliiemkos, T. B. 3y6oBa

CrumyJsinusi pe3MCTEHTHOCTH HOBOPOKIEHHBIX TeJ AT (¢. 70)

B crarbe npencTaBieHbl pe3yabTaThl HCCIEN0BAHUS O ASHCTBUIO MMMYHOMOYIUPYIOIIErO Ipemna-
para PoHKOJIEHIKUH HA OpraHU3M HOBOPOXIEHHBIX TEJISAT YEPHO-IIECTPON IOPO/IBbI B YCIOBUSX TOBAPHOTO
xo3sricTBa KemepoBckoii obnactu. Llenpio mpoBeaeHHs HCCAeIOBaHUS SBISUIOCH U3yueHUe IPPEKTUB-
HOCTH BO3/IEHCTBHS Iperapara Ha IMapaMmeTpbl KPOBH, XapaKTEPU3YIOIIUE PE3UCTEHTHOCTh OpraHu3Ma
TEJIAT, a TAK)KE UX MPOLYKTHBHbIE NOKa3arenau. [IpoBoanan B3BeIIMBaHUE KMBOTHBIX M YUUTBIBAJIM Clie-
JYIOLIME 300TEXHUUECKUE MT0KA3aTeIN: KHUBYH MACCy Ha Ha4ajao U KOHELl OIbITa, aDCOIIOTHBINM IPUPOCT
KUBOWM MAacCChl, CPEIHECYTOUHBI MPUPOCT KUBOW MACChl U OTHOCUTENBHBIN TpupocT. OcobeHHOCTH
(opMHPOBaHUS MIPUPOCTA JKUBOW MAcChl M3y4alld MPH MPOBEICHUH WHAWBUAYAIEHOTO B3BEIIMBAHHS
B Hayaje M KOHIE YYETHOTro meprona. s mpoBeneHus ucciuenoBanus 0bu10 chOpMUPOBAHO 2 TPYIIIBI
TeNAT (KOHTpOJIbHAs U onbITHas1) Mo 10 ronoB B kaxa0il. HOBOpOXKIEHHBIM TesiTaM BBOJWIN Mpernapar
COIVIACHO MHCTPYKIMH, pUJIaraeMoi K mpenapary (B IepBble CyTKHU IIOCIIE POXJICHUS IOIKOKHOE BBe-
nenne npenapara Ponkoneiikud B 103e 100 000 ME Ha rosoBy OMHOKpATHO), 3aTeM BEJIM HAOIIOICHHE
3a SKCIIEPUMEHTAJIbHBIM TOrosioBbeM 110 30-1HeBHOro Bo3pacTa. [Ipu ucnonb3oBaHuu npenapara orMme-
YaeTcsl MOJIOKUTEIbHOE BIMAHUE HA (DOPMUpPOBAHUE IOKa3aTeslell pe3UCTEHTHOCTH OpraHU3Ma TeJIAT.
V TensAT U3 ONBITHOMN TPYMIILI 3 EPUO] UCCIIEA0BAHUS YBEIMUCHHE JIN30IIMMHON aKTUBHOCTH CHIBOPOT-
K1 KpoBH coctaBuiio 14,4 % (p <0,05), GakTepuuIHONH aKTHBHOCTH CBIBOPOTKHU KpoBH 16,7 % (p < 0,05).
PasHuna mexay mokasarensiMu OaKTEpUITMIHONW aKTUBHOCTH CHIBOPOTKH KPOBH B SKCIIEPUMEHTAIBHBIX
rpynmnax B Bo3pacte 30 queit cocraBuna 13,9% (p < 0,05). B xoHue uccnenoBanus TeiasiTa U3 ONbITHOM
IPYIIBI IO a0COIMIOTHOMY HPUPOCTY NMPEBOCXOMIN aHAJIOTOB U3 KOHTPOJIBHOM rpymnmnsl Ha 6,23 % unu
2,3 kr (p <0,05), mo oTHOCHTENBFHOMY NpHPOCTY Ha 6,89 % (p < 0,05). B KOHTpONBHOI TpyHIIE 32 TEPUOS
MIPOBEJICHUSI UCCIIEIOBAHNS OBLIO BBISIBICHO 4 TEJIEHKA C pacCTPOMCTBAMU JKETYI0YHO-KUILIEYHOTO TpaK-
Ta, B ONBITHOM rpymnie 3 TeneHka. COXpaHHOCTh 3KCIEPUMEHTAIBHOIO TIOTOJIOBBS B OIIBITHOW IPYIIIIE CO-
craswia 100 %, B TO BpeMsI Kak B KOHTPOJIbHOM TPyIIE 2 TEeJIEHKA 11aJ10, U COXPaHHOCTb cocTaBmiia 80 %.

Kniouegvle cnoéa: HOBOPOXKIEHHBIE TENATA, UIMMYHOMOAYJIATOP, POHKOIEHKHH, CKOPOCTB pOCTa, pe-
3UCTEHTHOCTb.

A. N. Mironov, V. A. Pleshkov, T. V. Zubova

Stimulation of resistance in newborn calves (p. 70)

The article presents the results of a study on the effect of the immunomodulatory drug Roncoleukin
on the body of newborn calves of the Black-and-White breed in the commercial economy of Kemerovo
region. The purpose of the study was to study the effectiveness of the drug on blood parameters that
characterize the resistance of the body of calves, as well as their productive indicators. Animals were
weighed and the following zootechnical indicators were taken into account: live weight at the beginning
and end of the experiment, absolute live weight gain, average daily live weight gain and relative gain.
The formation features of of live weight gain were studied during individual weighing at the beginning
and end of the accounting period. For the study, 2 groups of calves (the control and experimental ones)
were formed, 10 animals in each. Newborn calves were treated with the drug according to the instructions
attached to the drug (on the first day after birth, Roncoleukin was injected subcutaneously at a dose of
100,000 IU per head once), then the experimental livestock was monitored until 30 days of age. When
using the drug, there is a positive effect on the formation of indicators of the resistance of the body of
calves. In calves from the experimental group during the study period, the increase in lysozyme activity
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of blood serum was 14.4% (p < 0.05), the bactericidal activity of blood serum was 16.7% (p < 0.05). The
difference between the indicators of bactericidal activity of blood serum in the experimental groups at the
age of 30 days was 13.9% (p < 0.05). At the end of the study, calves from the experimental group were
superior in absolute gain to the ones from the control group by 6.23% or 2.3 kg (p < 0.05), in relative gain
by 6.89% (p < 0.05). In the control group, during the period of the study, 4 calves with disorders of the
gastrointestinal tract were identified, in the experimental group were 3 calves. The safety of the livestock
in the experimental group was 100%, while in the control group 2 calves died, thus, the safety was 80%.
Keywords: newborn calves, immunomodulator, Roncoleukin, growth rate, resistance.
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. P. Caiigyabmyawkos, A. B. MudraxyranHos,
E. A. Horopuuuna, M. b. Pe6e3oB

Bbuoxumuyeckuii npo¢GuiIb KPOBH H XUMHYECKHH COCTAB MSCA NTHIBI
B YCJIOBHUSIX Pa3BUTHS TPAHCIIOPTHOIO M TEIVIOBOTO CTPECCOB Yy HBIIIST-0poiiiepoB
Ha (poHe npuMeHeHus papmakosoruueckux cpeacrts (c. 78)

dakTopbl TPAHCIIOPTHOTO U TEIJIOBOTO CTPECCOB COMPOBOXK/AIOT MPOMBINIJICHHBIH OTKOPM MTHIIBI,
TaK Kak yOor0 IBITUIAT-OpOoiliepoB BCeria MPeIIecTBYET MEPEeBO3Ka. YPOBEHb CTPECCHPOBAHMS 3aBUCUT
OT TOTO, HACKOJIBKO OepekHOe OBLIIO OOpaleHne ¢ MTHIIeH BO BPEeMsl JIOBIH, MMOTPY3KH U BHITPY3KH, OT
IUIOTHOCTH TIOCAJIKH, MUKPOKJIUMATa, IBHYKCHHSI TPAHCIIOPTHOTO CPEACTBA, MPOIODKUTEIBHOCTH ITyTH.
Hcxomst U3 3TOr0 U UTOT MOXKET OBITh PAa3HBIM — OT HEBUIUMBIX a/IallTAIIMOHHBIX U3MEHEHUH /10 THOeTn
ntull. [[puMenenne ciennaan3npoBaHHbIX CPEACTB (hapMaKOIOTHIECKON MOIEPIKKH TTO3BOJISIET HUBEIHU-
pOBaTh HETATUBHOE MPOSIBIICHHUE CTPpecca B OpraHnu3Me. Pe3ynbraTsl MpOBEACHHBIX UCCIIETOBAaHUH BBISBH-
JIM CTaTHCTUYCCKU 3HAYNMBbIC U3MEHEHHS B OMOXMMHYECKHUX ITOKA3aTEIIIX KPOBU OIBITHOMN MTHUIIBI — CHU-
JKEHUE YpOBHS anbda-riooynnHoB Ha 2,0%, mitoko3bl Ha 14,7%, oBeiieHne OeTa- U TaMMa-r1o0yTMHOB
Ha 1,7 u 2,6%, xanbius Ha 13,0% 1 MUHEpanbHOM COCTaBe Msica — CHUKEHHE KOHUEHTpaIlMi UHKa Ha
17,2 u noBeiienre mapranma Ha 11,1%.

Kniouesvle cnosa: KpoBb, MSCO, IBITUISTa-OpOIIEpHI, TPAHCIIOPTHBIN CTPECC, TEILUIOBOM cTpecc, dap-
MaKOJIOTHYECKHE CPEJICTBA.

E. R. Saifulmulyukov, A. V. Miftakhutdinov,
E. A. Nogovitsina, M. B. Rebezov

Biochemical profile of blood and chemical composition of poultry meat in the conditions

of development of transport and heat stresses in broiler chickens against the background
of the use of pharmacological agents (p. 78)

Factors of transport and heat stress accompany the industrial fattening of poultry, since the slaughter
of broiler chickens is always preceded by transportation. The level of stress depends on how carefully
the bird was handled during catching, loading and unloading, on stocking density, microclimate, vehicle
movement, and travel time. Based on this, the outcome may be different — from invisible adaptive changes
to the death of birds. The use of specialized means of pharmacological support allows neutralizing the
negative manifestation of stress in the body. The results of the studies revealed statistically significant
changes in the biochemical parameters of the blood of an experimental bird — a decrease in the level of
alpha globulins by 2.0%, glucose by 14.7%, an increase in beta and gamma globulins by 1.7 and 2.6%,
calcium by 13.0% and the mineral composition of meat — a decrease in the concentration of zinc by
17.2 and an increase in manganese by 11.1%.

Keywords: blood, meat, broiler chickens, transport stress, heat stress, pharmacological agents.
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b. A. Unsipeimies, A. H. Hypraze3osa, M. b. Pe6e3os, C. K. KacbimoB,
A. B. Mudraxyraunos, K. M. ArambaeBa

KauecTBeHHbIe MOKa3aTeu MoJIy(padpuKaTa py0JieHOro MsCcOCOIePKAIIEro
€0 KMBIXOM KeJIpoBOro opexa (cemsin Pinus sibirica) (c. 83)

MsicHasi POMBILIIEHHOCTD SIBJISETCS Ba)KHOM OTPACibl0 B MPOU3BOACTBE MPOAYKTOB MUTAHUS.
B numieBom npousBoACTBE 04eHb OOJBIIOE MECTO 3aHMMAET MsicolnepepadarbiBarolias oTpacib. Mexay-
HapOJHBIN PHIHOK MSICHOM NMPOIYKUNUH AUHAMUYHO Pa3BUBAETCA U NEPEKUBAET YCTOMUMBBIN MpoLece po-
cta. ObecrnieueHre HACEICHNUS BEICOKOKAYeCTBEHHBIMU TPOTYKTAMH MTUTAHUS SIBIISICTCS OJHUM U3 OCHOB-
HBIX TIOJIOKeHnH KoHIennunu rocyjapCcTBEHHOM MOJUTHKH B 00JaCTH 37I0pOBbs HaceneHus PecryOnuku
Kazaxcran u Poccuiickoit denepanun. B crarbe npeacTaBieHsl pe3yabTaThl UCCIEA0BAHUS XUMUYECKOTO
COCTaBa )KMbIXa, MTOJyYEHHOTO JIByMs pa3TUYHBIMU METOAAMHU U3 KMbIXa KEAPOBOTO Opexa (CEMSIH COCHBI
CUOMPCKOI ), TPOM3PACTAIOIIETO B BOCTOYHOM perroHe Pecmyommku Kazaxcran. MccnenoBano u mpoaHa-
JU3UPOBAHO BIIMSHHUE XKMbIXa KEJPOBOIO Opexa Ha KauyeCTBEHHbIE MOKa3aTelu 00pa3loB, BKIIOYEHHbIX
B COCTaB MSICOCOZEpKAILEro nonydadpukara B pa3IUuHbIX KOMOMHAIMSIX. ABTOpaMU MCCIIEOBAaH MU-
HEpaJIbHBIA COCTaB MACOCOJepkKaIero noiaydadpukara co >KMBIXOM KeapoBoro opexa. [IpencraBiens
pe3yIbTaThl HCCIISIOBAHMIA TI0 TIMIIEBOM O€30MMaCHOCTH Pa3padOTaHHOTO MEPCTICKTHBHOTO MSICOCOIEpIKa-
LIEro MPOAYKTA.

Knrouegule cnosa: ;xMbIX KeIpOBOTO opexa, (PyHKIIMOHATIBHBIN MPOIYKT, MOKa3aTesn 0e30MacHOCTH,
MSICHOM monryaldpukar.

B. A. Idyryshev, A. N. Nurgazezova, M. B. Rebezov, S. K. Kasymov,
A. V. Miftakhutdinov, Zh. M. Atambaeva

Qualitative indicators of a semi-finished product of chopped meat-containing
pine nuts with cake (Pinus sibirica seeds) (p. 83)

The meat industry is an important industry in food production. The meat processing industry occu-
pies a very important place in food production. The international market for meat products is developing
dynamically and is experiencing a steady growth process. Providing the population with high-quality
food products is one of the main provisions of the Concept of the state policy in the field of public health
of the Republic of Kazakhstan and the Russian Federation. The article presents the results of a study of
the chemical composition of cake obtained by two different methods from the cake of cedar nuts (seeds
of Siberian pine), growing in the eastern region of the Republic of Kazakhstan. The influence of cedar
nut cake on the quality indicators of samples included in the meat-containing semi-finished product in
various combinations has been investigated and analyzed. The authors studied the mineral composition
of the meat-containing semi-finished product with cedar nut cake. The results of studies on food safety of
the developed promising meat-containing product are presented.

Keywords: pine nut cake, functional product, safety indicators, semi-finished meat product.
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IB. I. HIe.JIeIIOBI, B. A. Yruos, E. B. boponaii, B. M. Ilo3HsikoBcKkuii

Msico KONBITHBIX 'KUBOTHBIX — NEPCIEKTHUBHBIN CTPaTern4ecKuii peseps
NMPOU3BO/ICTBA MSICHOI MPOIYKIMH MACCOBOTO M CIIEIUATM3MPOBAHHOIO Ha3HaYeHus (c. 90)

B HACTOAIICC BpEMA np06neMa HCIIOJIb30BaHUA HETPAAUIMOHHOI'O MACHOI'O ChIPbA OCTACTCA aAKTy-
aHLHOI)’I, YUUTBIBAsA MECPCIICKTUBY pa3BUTHUA IIPOMU3BOJACTBA MOBAAMHBI U CBUHUHEI. Ota Hp06neMa MOXCT
OBITh YaCTHYHO peIlIeHa 33 CYEeT PAllOHAILHOTO MPUMEHEHHS: OJICHUHBI, MsICa SKOB, JIOCS, Pa3IHYHBIX
ruOpuIoB (XailHaKH, HaITPUMeEp), MapasioB, KPOJIUKOB, CTPAyCcOB, OOPOBOM IWYH, a TaK)Ke OBIEObIKA, IO~
rosioBbe kKotoporo pacteT Ha Kpaiinem Ceepe. Llens uccnenoBanusi — CpaBHUTEIbHOE U3ydYeHUE OHO-
XUMHYECKUX U (PU3NKO-XMMHUECKHUX MMOKa3aTesiell Msica OJICHEH, JIOCS U OBIIEOBbIKa, OOUTAIOIINX B paid-
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onax Enwuceiickoro CeBepa, 1 000CHOBaHWE PEIENTYP MO MPOU3BOACTBY CICIHAIM3UPOBAHHON MSICHOM
MIPOJIYKIIMY B KaUeCTBE IOJIHOLIEHHOTo Oesika. [ 0ToBbIe MSICOMPOIYKTHI COYETAIOT B ceOe CBOMCTBA Msca
U pacTHUTEIbHbIE KOMIOHEHTHI, 00IaJaroIe KOMIUIEKCOM OMOJIOTHYECKH aKTUBHBIX BEIIECTB. YCTaHOB-
JIeHa BBICOKasi OMOJIOrMyecKas U MUIIEeBasi HEHHOCTh MsCa 3TUX >KMUBOTHBIX IO BEJTUYMHE OEJIKOBO-Kaye-
CTBEHHOI'0 TI0Ka3aTelis, coiepkaHuto BuTaMuHoB E, rpynnsl B, Mukpo- u makposnemenTos. Mccienosa-
Hus BeinonHeHsl Ha 6aze HUMCX Kpaiinero Cesepa. Hayunast HoBu3Ha paOOTBI COCTOUT B MOJTYYECHUHU
HOBBIX JIaHHBIX O MHUIIEBOI EHHOCTH M KauyecTBe Msica aDOpUTeHHBIX KUBOTHBIX. B pabore ncnonb3o-
BaHbl OOLIETIPUHSTHIE U CHEIMalIbHbIEe METONbl HccaenoBaHuil. [lonydyeHHble pe3ynpratel 00paboTaHbl
METOZOM MAaTEMaTHYECKON CTATUCTUKU C IIPUBJICYCHUEM KOMIIBIOTEPHOIO MOAEIUPOBAHUS.

Kniouesvie cnosa: MAco KOIBITHBIX KMBOTHBIX, OEJIKOBO-KaUeCTBEHHBIN MOKa3aTeilb, aMUHOKHCIIO-
TbI, BATAMUHBI, MAKPOJIEMEHTBI, MUKPOJIEMEHTHI.

. G. Shelepov, V. A. Uglov, E. V. Borodai, V. M. Poznyakovsky

Meat of ungulates as a promising strategic reserve for the production of meat products
for mass and specialized purposes (p. 90)

At present, the problem of using non-traditional meat raw materials remains relevant, given the
prospect of developing the production of beef and pork. This problem can be partially solved through the
rational use of: venison, yak meat, elk, various hybrids (haynaki, for example), deer, rabbits, ostriches,
upland game, as well as musk ox, whose population is growing in the Far North. The purpose of the study
is a comparative study of the biochemical and physicochemical parameters of meat of deer, elk and musk
ox living in the regions of the Yenisei North, and substantiation of recipes for the production of special-
ized meat products as a complete protein. Finished meat products combine the properties of meat and
plant components with a complex of biologically active substances. The high biological and nutritional
value of the meat of these animals was established in terms of the protein-quality index, the content of
vitamins E, group B, micro- and macroelements. The studies were carried out on the basis of the Research
Institute of Agriculture of the Far North. The scientific novelty of the work lies in obtaining new data on
the nutritional value and quality of the meat of native animals. The work used conventional and special
research methods. The results obtained were processed by the method of mathematical statistics with the
involvement of computer simulation.

Keywords: meat of ungulates, protein-quality index, amino acids, vitamins, macro- and microele-
ments.
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