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¢ deKTUBHOCTH MPUMEHEHHS TYMUHOBOTO npenapara besblii Kemuyr
Ha MoceBax 03MMOro JyKa pem4yaroro (c. 157)

CkopocmenocTb, IpOAYKTUBHOCTH U TOBAPHOCTH Y POXKAsI03UMOT0JTyKa ONIPEIEIISI0TCSI0COOEHHOCTIMU
COPTOB-KOPOTKO/IHEBOB. Crieruduuecknue 0cOOEHHOCTH 03UMBIX COPTOB IUKTYIOT HEOOXOAMMOCTh COBEp-
IIEHCTBOBaHMS TEXHOJIOI'MU UX BO3JENIbIBAHUS; OJHUM U3 INIABHBIX arpoONpUEMOB SIBJISIETCS IPUMEHEHHE
peryasTopoB pocta. Mccnenosanus, nposeneHusie B 2019/2020 roqy B nenTpanbHoit 30He KpacHomap-
CKOTO Kpasi, BBIIBWIN 3((HEKTUBHOCTH 00pabOTOK TTOCEBOB O3MMOT0 JyKa B BECEHHHM MEpUOJ TYMUHO-
BbIM nIpenaparoM bebril XKemuyr npu ar00oM periaMeHTe npuMeHeHHs. TpexKpaTHOe ONpBICKUBAaHUE
BereTupyroumx pacrenuit 1%-m pactBopom mpemnapara cnocoOCTBOBajI0 (HOPMUPOBAHUIO HAHOOIBIIIEH
IUIOIIA/IM ACCUMWILIMOHHON TOBEPXHOCTH, pubaBke ypoxas (4,7 T/ra 0 CpaBHEHMIO C KOHTPOJIEM),
MOBBIIICHHUIO BBIXOJ]a TOBAPHOU NMPOIyKUUU Ha 6,5%.

Kniouesvie cnosa: 03UMBIH JTyK, peryasiTop pocTa, 3MMOCTOMKOCTD, TUCTOBAs! IOBEPXHOCTH, ypOKaii-
HOCTb.

E. N. Blagorodova, A. A. Gladkov

The effectiveness of using the humic preparation White Pearl on winter onion crops (p. 157)

Early maturity, productivity and marketability of the winter onion crop are determined by the char-
acteristics of short-day varieties. The specific features of winter varieties cause the need to improve the
technology of their cultivation; one of the main agricultural practices is the use of growth regulators. The
studies carried out in 2019/2020 in the central zone of the Krasnodar Krai revealed the effectiveness of
treating winter onion crops in the spring with the humic preparation White Pearl under any application
regulations. Three-fold spraying of vegetative plants with a 1% solution of the preparation contributed to
the formation of the largest assimilation surface area, increased the yield (4.7 t/ha compared to the control)
and the outcome of marketable products by 6.5%.

Keywords: winter onion, growth regulator, winter hardiness, leaf surface, productivity.
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A. C. 3Baruna, B. A. TutoBa

¢ PpekTUBHOCTH NPUMEHEHHS OPraHO-MUHepaJibLHOro ynoopenusi Paiikar Crapr
NPH BLIPALIMBAHUHN PaHHero apoys3a (c. 162)

Pesynbrarel uccienoBaHuil, IPOBEACHHBIX B LIEHTpaJIbHOM 30He KpacHomapckoro kpas, yCTaHOBU-
11 3¢ PEKTUBHOCTH MIPUMEHEHUsI OpraHO-MUHEpalbHOTro ynoopenus Paiikar CrapT npu BeIpalMBaHUU
apOy3a copra Pannuii KyOanu. 3amaunBanue ceMsiH B pactBope ynoopenus (0,5 mur Ha 1 11 Bozbl) niepen
MTOCEBOM CIIOCOOCTBOBAJIO MOBBIIMICHUIO YHEPTHUH MPOPACTAHUS W BCXOKECTH, aKTHBH3AIMH POCTOBBIX
nporieccoB. boree a3 hekTHBHBIM 0Ka3ajaoch MPUMEHEHNE JIBYXKPAaTHONH BHEKOPHEBOW TIOAKOPMKH ITOCe-
BOB apOy3a B MepHOJI BETeTAIlMHU: Macca III0/1a YBEIMUMIach 10 CpaBHEHHIO ¢ KoHTposieM Ha 0,50-0,71 kr,
YUCJIICHHOCTh 3aBsA3€H B CPETHEM COCTaBUIIA HA pacTeHuu 3,9 mT., a ToBapHOCTH 110710B — 90,3 %.

Kniouesvie cnosa: ap0Oy3, opraHo-muHepainbHoe ynoopenue, Paiikar Crapt, cemeHa, BHEKOpHEBas
MTOJIKOPMKa, () (HEKTUBHOCTD.
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A. S. Zvyagina, V. A. Titova

The effectiveness of the organic-mineral fertilizer Raikat Start when used
for growing early watermelon (p. 162)

The results of studies carried out in the central zone of Krasnodar Krai established the effectiveness
of the organic-mineral fertilizer Raikat Start when used for growing the watermelon variety Early Kuban.
Soaking the seeds in the fertilizer solution (0.5 ml per 1 1 of water) before sowing increased their ger-
mination energy and activated growth processes. The use of double foliar feeding for watermelon crops
during the growing season was more effective: the fruit weight increased in comparison with the control
by 0.50-0.71 kg, the number of ovaries and the marketability of fruits averaged 3.9 per plant and 90.3 %,
respectively.

Keywords: watermelon, organo-mineral fertilizer, Raikat Start, seeds, foliar feeding, effectiveness.
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I1. H. Huxonaes, O. A. IOcoBa, C. B. BaciokeBnu,
H. U. AnucskoB, U. B. Cadonona

Hcnonb3oBaHne KpUTEpUeB alalTHBHOCTH MacCOBOI 1014 feJika
JJIs1 OLIEeHKH COPTOB 0Bca sipoBoro (c. 167)

Llens uccnenoBaHuil — OLIEHKA aJanTUBHOTO IMOTEHIMAIA TI0 MaCCOBOH J10J1e Oellka COPTOB SIPOBOTO
oBca B ycioBuax Omckoit obmactu ¢ 2011-ro mo 2019 rr. B cpeanem 3a nepuoj MakcuManbHOE CONEp-
*KaHue Oelka OTME4YeHO Yy craHnapTHbIx coptoB OpuoH (11,1%) n Cubupckuii ronosepusiit (16,1 %).
C ydeToM HaMMEHbILIEH CyMMBI PaHIOB II0 METOAAM pacyeTa aJalTHUBHOCTHU BBIJIEIEHBI COPTa SIPOBOTO
0BCa, CIIOCOOHBIE peain30BaTh NOTEHIIMAJIbHBIN YPOBEHb COJEpkKaHMs Oelka B 3epHE B yCI0BUIX OMCKO-
ro peruoHa: renyarsiii copt Upteim 13 (. panros = 25) u rono3epuslii copt [Iporpece (D panros = 63).

Kniouesvie cnosa: sipoBoil oBec, aJlalTUBHOCTb, CTAOUIBHOCTD, INIACTUYHOCTh, CTPECCOYCTONYH-
BOCTb, PaHrL.

P. N. Nikolaev, O. A. Yusova, S. V. Vasyukevich,
N. L. Aniskov, I. V. Safonova

Adaptability criteria of the protein mass fraction used for evaluating varieties of spring oats (p. 167)

The purpose of the research is to assess the adaptive potential for the protein mass fraction in spring
oat varieties in the conditions of Omsk region from 2011 to 2019. On average, for the period, the max-
imum protein content was noted in the standard varieties Orion (11.1%) and Siberian naked (16.1%).
Taking into account the smallest sum of ranks according to the methods of calculating adaptability, the
varieties of spring oats that are capable of realizing the potential level of protein content in grain under
the conditions of Omsk region were identified: the scarious variety Irtysh 13 (3 ranks = 25) and the naked
variety Progress (3 ranks = 63).

Keywords: spring oats, adaptability, stability, plasticity, stress resistance, rank.
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C. 10. Cyuikos, A. I'. Tackaesa, JI. M. MenBenesa, U. A. 3ybapesa

Maublii 6M3HecC — onopa ceJibcKoro ykJaaa (c. 176)
B crarbe paccmarpuBalOTCs COCTOSHHE M pa3BUTHE Manbix Gopm xozsiictBoBanus B AIIK Yens-
OMHCKOI 00J1acTH, paCCMOTPEHBI YCIIOBHSI FOCYIapCTBEHHOM MOJIEPIKKHU, IEPEBO/IA JINYHBIX MOACOOHBIX
xo3siiictB (JIIIX) B kpecthsiHckue (pepmepckue) xo3siictea (KOX) n xooneparussl. l'ocynapcTBeHHas
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MOJICPKKA CIIOCOOCTBYET YBEITUYECHHUIO OOBEMOB IMPOU3BOACTBA CEIHCKOXO3SIMCTBEHHON MPOIYKIIHH
B YensOuHckoit o6macTu.

Knrouegvle cnosa: Manbie GopMbl XO3SHCTBOBAHUS, IUYHBIE MMOICOOHBIE XO35HUCTBA, KPECThSIHCKUE
(bepmepckue) xossiictBa (KDX), celbcKoXo3sHCTBEHHBIE MOTPEOUTEILCKUE KOOTIEPATUBBI, TOCyap-
CTBEHHBIE CyOCHINU, TPAHTHI, arponpoMbiiuieHHbIH koMIieke (ATTK), kpenut, « Arpoctapramy, npous-
BOJICTBO CEIIbCKOXO3SICTBEHHON MPOLYKIUH.

S. Yu. Sushkov, A. G. Taskaeva, L.. M. Medvedeva, I. A. Zubareva

Small business is the rural lifestyle backbone (p. 176)

The article examines the state and development of small forms of farming in the agro-industrial
complex of Chelyabinsk region, considers the conditions of state support, the transfer of private subsid-
iary farms (PSF) to peasant farm enterprises (PFE) and cooperatives. State support helps to increase the
volume of agricultural production in Chelyabinsk region.

Keywords: small forms of farming, private subsidiary farms, peasant farm enterprises, agricultural
consumer cooperatives, government subsidies, grants, agro-industrial complex (AIC), credit, “Agros-
tartup”, agricultural production.
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P. B. banumn, B. A. byropun, U. b. llapés

Hccnenopanue CKOPOCTH yBeJIMYeHHs] PaiMaJbHOIO 3a30pa
B MOJIIMITHUKAX ACHHXPOHHOTI'0 ABUTaTeJ/isl IPU Nepejayde KPyTAIIero MOMEHTa
MeXaHHYeCcKOi My(Toi B yCJOBHAX CeJIbCKOX0351iICTBEHHOI0 Npou3BoAcTBA (¢. 183)
VYCTaHOBIIEHBI CTATUCTUYECKUE XapAaKTEPUCTUKU (PAKTOPOB OKPY’KaOIIEH Cpe/ibl B IOMEIIEHHSX arpo-
MPOMBIIIJICHHOTO KOMIIJICKCA, OKa3bIBAIOIINUX HanOOJIbIIIEE BIMSHIE Ha N3HOC MOAIIUITHUKOB ACUHXPOHHBIX
nsuraresneil. Pazpaboran cTeH 1, MO3BOJSIONINI MIMUTHPOBATH paOb0Ty ACHHXPOHHOTI'O IBUTATEINs B TIOMeELIIe-
HUSIX CEITbCKOX03HCTBEHHOTO MPOU3BOCTBAa. HO OCHOBE TeOprH IITaHNPOBAHKS MHOTO(DAKTOPHOTO DKCTIe-
pUMEHTA NPOBEACHBI CTCHAOBLIC UCIILITAHUSA 110 U3YUCHUIO CKOPOCTU U3HAIMBAHU A TOAUINITHHUKOB.
Kniouesvie cno6a: aCHHXpOHHBIN ABUraTeNlb, M3HOC MOALIMITHUKOB, CTEH/I0BbIE HCITBITAHUS.

R. V. Banin, V. A. Butorin, 1. B. Tsarev

Investigating the rate of increasing radial clearance in the bearings of an induction motor during
the torque transmission by a mechanical clutch in agricultural production (p. 183)

The statistical characteristics of environmental factors in the premises of the agro-industrial complex,
which have the greatest impact on the wear of bearings of asynchronous motors, have been established.
Abench has been developed that allows simulating the operation of an asynchronous motor in agricultural
premises. But on the basis of the theory of planning a multifactorial experiment, bench tests were carried
out to study the wear rate of bearings.

Keywords: induction motor, bearing wear, bench tests.
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H. C. beaoriasos, B. A. bopucenko

IoBbinenue 3ppeKTUBHOCTH IBUTATE/IsI BHYTPEHHEr0 CrOpaHus ¢ MOMOIIbI0 MOIEPHU3AINU
NMpUBOJA KyJa4uKoBOro BaJja (c. 188)
Crarbs NOCBAIICHA BIMSHUIO Ta30paclpeieInTeIbHOTO MEXaHU3Ma, MOSBICHUS XapaKTepHBIX Jie-
¢dexToB Ha pabory asurareneil. JlaHo onmucaHue MOJEPHHU3AIMH 3JIEMEHTOB ra3opacrpeneuTeIbHOTO
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MeXaHHu3Ma 0e3 y4acTHsl JIEKTPOHHBIX CUCTEM YIIPABICHUS JBUraTesIsl HA YIJIOBOE MOJIOKEHUE KYJIAuKO-
Boro Basia. [Tokazano nossienne 3(h(heKTHBHOCTH pabOoThI ABUraTeIel IMyTeM BBEACHUS ONPEAETICHHBIX
U3MEHEHMH B KOHCTPYKILUIO MPUBOJIA KyJauKOBOTO BaJjia IPU peMoHTe. B pabore omrcaHa BO3MOKHOCTb
MOJIEPHU3ALMH [IPUBOJA KYJIAYKOBOIO Baja Jjs JABUraTelled, HE OCHAILECHHBIX JJIEKTPOHHOM CHCTEMOU
YIPaBJICHHUS.

Kniouesvie cnoéa: ycTpoiCTBO, ABUrATENb, KOJIEHYATHIM BaJl, KYJIAYKOBBIN BaJl, paclpelesInTeIbHbIIA
BaJI, yIJIOBOE MOJIOXKEHHE, 3yOUaToe 3alerieHue, caBur ¢as.

N. S. Beloglazov, V. A. Borisenko

Improving the combustion engine efficiency by upgrading the camshaft drive (p. 188)

The article is devoted to the influence of the gas distribution mechanism, the appearance of charac-
teristic defects on the operation of engines. The description of the modernization of the elements of the
gas distribution mechanism without the participation of electronic engine control systems for the angular
position of the camshaft is given. An increase in the efficiency of engines is shown by introducing certain
changes in the design of the camshaft drive during repair. The paper describes the possibility of camshaft
drive upgrading for engines that are not equipped with an electronic control system.

Keywords: device, engine, crankshaft, camshaft, camshaft, angular position, gearing, phase shift.
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B. A. Byropun, JI. A. Canuiun, A. U. Mosuan

MaremaTuyeckasi MoJieJib KOHTPOJIBHBIX HCTIBLITAHUI HA HAJIEKHOCTH OTPEMOHTHPOBAHHBIX
NOTPY/KHBIX dIeKTpoaBUrareei (c. 193)

KoHTposbHBIE UCTIBITAHUS HAa HAJAEKHOCTh MOTPYKHBIX JEKTPOIBUraTeseil mocie KanuTalbHOIO
pPEMOHTa CIIy’KaT Jis OLEHKH COOTBETCTBHUS KOJIMYECTBEHHBIX IMOKa3aTeled paboToCoCOOHOCTH TeX-
HUYECKUM TPEOOBAaHUSM Ha MX KalHUTAJIbHBI PEMOHT, a TAK)KE YCTAHOBIICHUS PUYUH BO3HUKHOBEHUS
OTKa30B M CO3/aHUS PEKOMEHJALMH IO MOBBIIICHNIO HAJIEKHOCTH OTPEMOHTHPOBAHHBIX AIEKTPOABH-
rareieil. BaXHOCTh NpOBEAEHUS KOHTPOJBHBIX MCHBITAHUM Ha HaaekHOCTh moarsepxknaercs ['OCT
27883-88 (CpencrBa u3MepeHUs U YIIPABJICHHSI TEXHOJIOTMYECKUMHU mporieccamu. Hanexxnocts., O0mue
TpeOOBaHMS U METOABI UCTIBITaHNl). COTIIACHO ATOMY JTIOKYMEHTY, KOHTPOJIbHBIC HCIIBITAHHS Ha HA/IEK-
HOCTb PEKOMEHYETCS IPOBOUTH HE pexke 1 pasza B 3 roga. BBuay BBICOKOH CTOMMOCTH KOHTPOJIBHBIE
WCIBITaHUs POBOAATCS BEIOOPOUHO. J[J1s1 X peanu3aiuyi MOXKHO HCII0JIb30BaTh METO/ OJJHOKPATHOM BbI-
OOpKH, OTHAKO OH HEIKOHOMHUYEH, MMOCKOJIBKY JJIsl €r0 peanu3aluuu Tpedyercs 60b10ii 00beM BEIOOPKH.
MeTton nByKpaTHOW BBIOOPKH 00jiee SKOHOMHYEH, HO €r0 MPEUMYIIECTBO MPOSIBISAECTCS MPU KOHTPOJIE
OOJIBIIION MTAPTHH BBITYCKACMBIX H3ICTHI. DTOT METON TPYIIOEMKHUI B 00paboTKe 3KcriepuMeHToB. Hau-
0oJiee YKOHOMUYHBIM SBIISICTCS METO TIOCIIEJOBATEIHLHOTO aHAN3a, TP KOTOPOM 00beM BEIOOPKH paBeH
50-70% oOGbemMa, COOTBETCTBYIOIIETO OAMHOUHOMY KOHTPOJIIO.

Knrouesvle cnosa: maremaTnaeckasi MOJENb, MAKCUMaIIbHOE TIPABIONION00NE, HaIe)KHOCTD, MOCIIEe-
JIOBAaTEJIbHBIN aHAJIN3.

V. A. Butorin, L. A. Saplin, A. 1. Molchan

The mathematical model of control tests for the reliability
of repaired submersible electric motors (p. 193)

Control tests for the reliability of submersible electric motors after overhaul are used to assess the
compliance of quantitative performance indicators with technical requirements for their overhaul, as well
as to establish the causes of failures and create recommendations for improving the reliability of repaired
electric motors. The importance of control tests for reliability is confirmed by GOST 27883-88 (Means
for measurement and control of technological processes. Reliability. General requirements and test
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methods). According to this document, control tests for reliability are recommended to be carried out at
least once every 3 years. Due to high costs, proof tests are carried out selectively. To implement them,
you can use the single sampling method, but it is uneconomical, since its implementation requires a large
sample size. The double sampling method is more economical, but its advantage manifests itself when
inspecting a large batch of manufactured products. This method is laborious in processing experiments.
The most economical method is sequential analysis, in which the sample size is 50—70% of the size cor-
responding to a single control.
Keywords: mathematical model, maximum likelihood, reliability, sequential analysis.
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®. H. I'pakos, A. H. Koznos, P. M. Jlateinos, J. I. Myxamanues

O0ocHoBaHue PYHKIIMOHUPOBAHUS CeJIbCKOX0351IICTBEHHBIX MAIIUH
¢ IPpMMEeHEHNEM TeOPUH BeposATHOCTH (c. 200)

[To MeToamKe OTHOCUTEIHLHOTO YIJIUHEHHs] COCKOBOM PE3MHBI BBHISBICHO, YTO CPEIHUE 3HAYCHUS
CIIy9aifHbIX BBIOOPOK YeThIpeX Mapok cockoBbix pe3uH 0-528, 108 AL, DLOOOU u DD.00.041 u3mens-
I0TCA B IIMPOKOM auanazone ot 11 mo 19,5 mm. Ilo 3HaueHusM, JiexaiiuM MeXIy 3aJaHHBIMH OTKJIO-
HEHUSIMU COCKOBOHM pe3uHbl Mapku 0-528, BEpOSITHOCTH CIy4yailHBIX BEJIMUYMH COCKOBBIX pe3nH 108AL,
DL0O00U u DD.00.041 umerotr HeBBICOKYIO 3HaYMMOCTh paznuynid (0,2964...0,3891). Tak xe BbIIBUIH
HEBBICOKYI0 3HaunMoCTh pazmmunii (0,1378...0,4068) mexmy cockoBoit pe3nnoit Mapku 108 AL n mapka-
Mmu 0-528, DLO00U, mexny mapkamu DLOOOU u 0-528, mexny mapkamu DD.00.041 u DL000, 108 AL.
BoIsiBUIIM BBICOKYIO 3HAYMMOCTD Pa3IMuuil BEPOSTHOCTH ciiydaiHbIX BenuuuH (0,7164...0,9933) mexay
mapkamu DLOOOU u 108AL, DD.00.041, mapkamu 108AL u DD.00.041, mexny mapkamu DD.00.041
n 0-528. B o0mem codyeTaHnn HE BBISBUIN BBICOKYIO 3HAYMMOCTB PA3JIMIHA BEPOSATHOCTH CIYYaHBIX
BEJIMYMH MEXAY 3aaHHBIMH OTKJIOHEHUSIMH HCCIIEAYEMBIX MapOK COCKOBOM pe3uHsbl. [1o MeToauke cMbl-
KaHHUs IPOTUBOIIOJIOKHBIX CTEHOK 000JIOUKH COCKOBOM pE3MHBbI CPEHUE 3HAUEHUS UX CIy4YaillHbIX BbI-
OOpOK TaK)Ke M3MEHSAIOTCA B MUPOKOM jauarnazoHe ot 650 go 1200 MM B. ct. [lo 3HaueHMSM, JeKAIM
MEX/1y 3aJaHHBIMU OTKJIOHEHUSIMH OJJHOU U3 COCKOBOM PE3HMHBI, BBISIBUIIN HU3KYIO 3HAUUMOCTb Pa3InIHi
BEPOSITHOCTH CITyYalHBIX BETMYMH MEX]Ty COCKOBOM pe3uHbl Mapok DD.00.041 u 0-528 (0,0267), mapok
108AL 1 0-528 (0,1507), mapoxk 0-528 u DD.00.041, 108 AL, DLOOOU (ot 0,0464 no 0,1846). He BbIsiBU-
JIM 3HAYUMOCTb PA3JIMYMI BEPOSTHOCTH CIy4YaiHbIX BEJIMYUH MEXTy COCKOBOM pe3nHoi Mapku DL 000 U
u mapok 0-528, 108AL, DD.00.041. CockoBble pe3rHbl JOMIBHBIX alllaparoB CO CPEAHUMU 3HAYCHUSIMHU
B quanaszoHe oT 650 g0 1200 MM B. CT. 110 3aJJaHHBIMH OTKJIOHEHUSIM OJTHOM M3 HUX MUMEIOT (YHKIHO-
HaJbHBIN TOMYCK MO BEJIMYUHE BEPOSATHOCTH CIIYYaWHBIX BEJIMYMH CMBIKAEMOCTH MPHU CPEIHEM 3HAYCHHE
1200 u MmaTemMaTuyecKOM OXKHJAaHUU, paBHOM 24 MM B. CT. M3 Bcex nccieayeMbIX MapOK COCKOBBIX PE3UH
(YHKIIMOHATBHBIN TOMyCcK nMeeT Mapka pe3ursl DL 000 U.

Kniouegule cnosa: GpyHKIIMOHANBHBIE JOMYCKH, Pa30pOC CIyYalHbIX BEJIMYUH BEIOOPKH, CPEIHSS BE-
JMYMHA, MATEMaTHYECKOE O’KUAaHNE, TUCTOIPAMMBI PAaCIIpe/IeICHUs, Pa3INUns BEPOSITHOCTH CIyYailHbIX
BEJIMYMH, 3a/IaHHBIC OTKIIOHCHHUS.

F. N. Grakov, A. N. Kozlov, R. M. Latypov, E. G. Mukhamadiev

Justifying the functioning of agricultural machines with the probability theory (p. 200)

According to the method of relative elongation for teat cup liner, it was found that the average values
of random samples of four brands 0-528, 108 AL, DLOOOU and DD.00.041 vary in a wide range from
I1 to 19.5 mm. According to the values lying between the given deviations of the brand 0-528, the
probabilities of random values of the brands 108AL, DLOOOU and DD.00.041 had a low significance
of differences (0.2964 ... 0.3891). We also revealed a low significance of differences (0.1378...0.4068)
between the brands 108 AL and 0-528, DLO0OOU, between the brands DLOOOU and 0-528, between the
brands DD.00.041 and DL000, 108 AL. High significances of differences in the probability of random
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variables (0.7164 ... 0.9933) between the brands DLO00OU and 108 AL, DD.00.041, the brands 108 AL and
DD.00.041, between the brands DD.00.041 and 0-528 were revealed. In the general combination, we did
not reveal a high significance of the differences in the probability of random variables between the given
deviations of the studied brands of teat cup liner. According to the method of closing the opposite walls of
the liner rubber shell, the average values of their random samples also were found to vary in a wide range
from 650 to 1200 mm INHG. According to the values lying between the specified deviations of one of the
liners, a low significance of the differences in the probability of random variables was revealed between
the liners DD.00.041 and 0-528 (0.0267), 108 AL and 0-528 (0.1507), 0 -528 and DD.00.041, 108 AL,
DLO0O00U (from 0.0464 to 0.1846). We did not reveal the significance of the differences in the probability
of random variables between the DL 000 U brand and the brands 0-528, 108AL, DD.00.041. Milking
cluster liners with average values in the range from 650 to 1200 mm INHG for given deviations of one
of them have a functional tolerance in terms of the probability of random variables for closure with the
average value of 1200 and the mathematical expectation of 24 mm INHG. Of all the studied brands of teat
cup liner, the brand DL 000 U is found to be functionally tolerant.

Keywords: functional tolerances, scatter of random sample values, mean value, mathematical expec-
tation, distribution histograms, probability differences, random variables, specified deviations.
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B. B. Epodees, A. I. Urnatbes, WU. I1. TposiHoBcKas,
E. B. Maabkosa, P. I'. lllapagues, P. A. 'nabMaHmux

O6ocHOBaHUE Pe:KMMOB OJHOIIPOXOHOI TYrOBOH CBAPKHU TABPOBBIX COeIUHEHUI YTOPHOIO y3J1a
BEPTUKAJIBHBIX CTAJIBbHBIX pe3epByapos (c. 207)

Omnpenenensl Hanboee 3HaYUMble (PAKTOPbI (YPOBEHb OCTATOYHBIX CBAPOUHBIX HANPSKEHUH U KOH-
LEHTpALKs HAPsHKEHUH ), BIUSIOUINE Ha MPOIeCcC MOMEPeYHON yCaJKi CBApHBIX LIBOB MPU CBApKe TaB-
POBBIX COEMHEHUH. YCTaHOBIEHbI 3aKOHOMEPHOCTH BIIUSIHUS PEKUMOB OJHOIIPOXO/IHOM JyTrOBOW cBap-
KM Ha YPOBEHb OCTaTOYHBIX CBAPOYHBIX HANPSKEHUH, BO3HUKAIOIIUX B MTPOLIECCE YCAKH YIIIOBBIX IIBOB.
[Ipennokena MeToIMKa pacYeTHOTO OMPE/IEICHUS PEKUMOB OJIHOIIPOXOHON JyTOBOW CBAPKH TaBPOBBIX
COEIMHEHHH YTOPHOI'O y3J1a BEPTHUKAJIBHBIX CTAJIbHBIX PE3EPBYapPOB B 3aBUCHUMOCTH OT T€OMETPUUECKUX
MapaMeTpoB YINIOBBIX IIBOB. MeToauKa MO3BOJISET MPOBECTH PALIMOHAJIBHBIN BBIOOP crioco0a AyroBoii
OJTHOIIPOXOJTHOW CBApKU TaBPOBBIX COEAMHEHUH (pydHas, MEXaHU3UPOBaHHAsI, aBTOMATHYECKasl CBapKa)
Y YCTAHOBHUTbH ONTUMAJIbHBIE PEXKUMbI CBAPKH, HCKIIIOYAIOIINE 00pa30BaHUE MOl OCTATOYHBIX HaIpsiKe-
HUH ¥ TapaHTUPYIOIIHE MAaKCUMAJIbHBIN pabounii pecypc CBapHBIX KOHCTPYKIIHA.

Kniouegvle cnosa: BepTUKANIbHBIN CTAILHON pe3epByap, yTOPHBIN y3el, CBapKa, OCTaTOUHBIC HAIPs-
YKEHMSI, KOHLIEHTPALUs HaPSKEHUI.

V. V. Erofeev, A. G. Ignatiev, I. P. Troyanovskaya,
E. V. Malkova, R. G. Sharafiev, R. A. Gilmanshin

Substantiating the modes of single-pass arc welding for the T-joint connections
of the chimney units of vertical steel tanks (p. 207)

The most significant factors (the level of residual welding stresses and stress concentration) influ-
encing the process of transverse shrinkage of welded seams for T-joint welding are determined. The reg-
ularities of the influence of the modes of single-pass arc welding on the level of residual welding stresses
arising in the process of shrinkage of fillet welds are established. A method for the computational determi-
nation of the modes of single-pass arc welding for T-joint connections of the chimney unit of vertical steel
tanks, depending on the geometric parameters of fillet welds is proposed. The technique makes it possible
to make a rational choice of the method of single-pass arc welding of T-joint connections (manual, mecha-
nized, automatic welding) and to establish optimal welding modes that exclude the formation of a residual
stress field and guarantee the maximum working life of welded structures.

Keywords: vertical steel tank, T-joint connection, welding, residual stress, stress concentration.
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B.I. 3axaxarHoB

MojenupoBaHue Npolecca CylIKU 3epHa B HEMOJABUKHOM cJioe (c. 217)

O} PeKTUBHOCTH CYIIKH 3e€pHAa BO MHOTOM OIpENENsIeTCs CTENEeHbI0 aBTOMAaTU3alUK TEXHOIOIHYe-
ckoro mpouecca. Cyiika, Kak MpaBUjIo, MPOU3BOAUTCS MPHU MOCTOSIHHOM CKOPOCTHU U TEMIIEpaTrype Te-
IJIOHOCHUTEJISI, KOTOPbIE 3aBUCAT OT KYJIBTYpbl M HazHaueHusl 3epHa. [Ipu sTom perynupyercst 3KCHo3u-
usa CyHUIKH, KOTOpas MOXKET OBITH OIIpeac/iCHa Ha OCHOBAHUN U3MCPCHUS TCKYHICﬁ BJIQX)KHOCTU 3€pHA,
1100 1Mo Temneparype oTpaboTaBIIETO TEINIOHOCUTEIS, JTUO0 MO MPEIBAPUTEIHHO MOITyUEHHON MOJIEINH.
B Hacrodmeil crarbe noigyuyeHa MareMaTHdeckas MOJENb JUIsl MILIEHULIbI, CBA3BIBAIOIIAS BPEMS CYIIKH
C TEXHOJIOTMYECKUMH MapaMeTpaMu CyIIKH — TEMIIEpaTypoil TEIJIOHOCUTENIs, HadyaJIbHOM TeMIiepaTypoi
Y HayaJdbHOM BIaKHOCTBIO 3€pHA. AHAJIN3 MOJIENM MTOKa3ajl, YTO TEMIIEpaTypa 3epHa B Mpeesax Bapbu-
poBaHus (aKTOPOB 3HAYMMO HE BIUSET Ha BpeMsl CYIIKU. Mojieib MO3BOJISIET pacCUuTaTh BPEMsl CYIIKH
10 U3MEPEHHOM MCXOAHON BJIAXKHOCTH 3€pHA U TEMIIEpaType TEINIOHOCUTEIIS.

Kniouegvle cnosa: cylika 3epHa, aBTOMaTH3aLMsl, MOJIENb, INTAHUPOBAHUE KCIIEPUMEHTA.

V. G. Zakhakhatnov

Simulating the process of drying grain in a fixed bed (p. 217)

The efficiency of grain drying is largely determined by the degree of automation of the technological
process. Drying, as a rule, is carried out at a constant speed and temperature of the heat carrier, which de-
pend on the crop and the purpose of the grain. In this case, the drying exposure is regulated, which can be
determined on the basis of measuring the current moisture content of the grain, either by the temperature
of the spent heat carrier, or by a previously obtained model. In this paper, a mathematical model for wheat
is obtained that connects the drying time with the technological parameters of drying - the temperature
of the heat carrier, the initial temperature and the initial moisture content of the grain. The analysis of the
model showed that the temperature of the grain within the range of varying factors did not significantly
affect the drying time. The model allows calculating the drying time based on the measured initial grain
moisture and the temperature of the heat carrier.

Keywords: grain drying, automation, model, experiment planning.

% %k ok

E. M. Kokoses, M. B. Cmupnos, T. B. Tunkuna, U. A. CoboJies, /I. B. Keib3uHn,
A. E. I'opmienes, 1. 10. Kypuabuuk, I1. C. UBanaukoBa

MeToauka pacueTa HAKONMUTEJIS IHEPTUU TOHOYHOT0 aBTOMOOM IS (c. 222)

OniHa U3 caMbIX BXKHBIX YacTEH TOHOYHOTO aBTOMOOWIISL B CTY/IEHUYECKUX COpeBHOBaHuUsX Formula
Student Electric — taroBas akkymynaropHasi 6artapes. OT TOro, HAaCKOJIBKO ONTHUMAaJIbHO BHIOPAHBI KOH-
CTPYKTHBHBIC TIapaMeTphl Oarapeu, 3aBUCST Pe3yJIbTaThl TOHOUHBIX COPEBHOBAHUU. TsDKENbIC YCIOBHS
HKCIUTyaTalliy TOHOYHOTO aBTOMOOMIISI TPEOYIOT TIATEIBHOTO MOIX0a PU MMPOEKTUPOBAHNN KOHCTPYK-
THUBHBIX JJIEMEHTOB HE TOJIBKO MEXaHMUECKUX Y3JI0B, HO M IMEKTPHUECKUX, K KOTOPHIM OTHOCHUTCS aKKy-
MynaTopHas 6arapesi. B ctarbe paccMarpuBaeTcsi METOIMKA pacyeTa mapaMeTpoB TATOBOM aKKyMYJISITOP-
HOW Oarapeu Jjsi TOHOYHOTO OONHJa C yYETOM MPOTSHKEHHOCTH TOHOYHOW TPACChl, CPETHEH CKOPOCTH
JIBYDKEHHSI, & TAaK)Ke BPEMEHU MPOXOKJICHHs Tpacchl. [Ipemiaraemas METOIMKa pacueTa Mo3BOJISIET BbI-
OpaTh ONTHMaJIbHOE KOJIMYECTBO OaHOK OaTapeu, ee CerMEHTOB U OOIIYI0 MacCy TATOBOW OaTapeu.

Knrouesvie cnosa: dopmyna CTyIEHT, 2IEKTpOOOIN I, aKKyMYJIATOpHAs OaTapes, HAKOIUTEb SHEPTHH.

E. M. Kokolev, M. V. Smirnov, T. V. Tinkina, I. A. Sobolev, D. V. Kelzin,
A. E. Gorshenev, D. Yu. Kurilchik, P. S. Ivandikova

Methodology for computing the energy storage of a racing car (p. 222)
One of the most important parts of a Formula Student Electric racing car is the traction battery. The
results of racing competitions depend on how optimally the design parameters of the battery are selected.
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The harsh operating conditions of a racing car require a careful approach in the design of structural ele-
ments, not only mechanical components, but also electrical ones, to which the storage battery belongs.
The paper discusses a methodology for computing the parameters of a traction battery for a racing car,
taking into account the length of the race track, the average speed of movement, as well as the time spent
on the track. The proposed method allows selecting the optimal number of battery cans, its segments and
the total mass of the traction battery.

Keywords: Formula student, electric racing car, storage battery, energy storage.

% %k %k

P. M. Jlarbinos, M. H. Kaaumynaun, H. P. CaBpacoBa,
P. P. JIareinos, J. I. Myxamagues

Oo0ecneyeHne pABHOMEPHOCTH PACKJIAJAKH KJIYOHel kapTodeJis
MPH MOCAJAKEe BHICA)KUBAIOIIAM aNIIAPATOM AUCKOBOro tumna (c. 230)

B cratbe OTPa’KCHbI PE3YJIbTAThI TCOPECTUICCKUX U SKCIICPHUMCHTAJIbHBIX I/ICCJICI[OBaHI/II\/’I II0 OLICHKE
PaBHOMEPHOCTH pacKJIAAKH KIyOHeW KapTodens mpy MOCaaKe BHICAKUBAIONINM AIIapaToM JHUCKOBOTO
Tuna. B TeopeTnyeckoil 4acTu pacCMOTPEH BOMPOC ABHMIKCHHUS KIYOHsSI KapTodelsss OTHOCHTENBHO BBI-
Ca)XKMBAIOILIETO anmnapara Kaprogenenocaaounoil mamunel. [IpeanoxeHsl HOBasi KOHCTPYKTUBHAs CXeMa
BBICAKMBAIOLIETO ammapara JAUcKoBoro. IlomyueHHsle pe3ynbTaTsl MIPOU3BOACTBEHHBIX HUCIIBITAHUN SB-
JISTFOTCSL OCHOBOIA JIJIS1 MCCIIEIOBAHUI IO 00€CIeYeHUI0 paBHOMEPHOCTH PACKIIAIKK KiTyOHeH kapTodens
OTHOCHTEJIBHO PsiJIKa U CIIY>KaT pEeKOMEHIAMeN Uil CeNbCKOX035IICTBEHHBIX IPOU3BOIUTENEH.

Knrouegvle cnosa: nocanka, anmnapar, Ki1yoeHb, pABHOMEPHOCTb, CKOPOCTb, IEpEMEILICHHUE, alllapar,
ABUIKCHUC, TCXHOJIOT'UA, ITapaMeTp.

R. M. Latypov, M. N. Kalimullin, N. R. Savrasova,
R. R. Latypov, E. G. Mukhamadiev

Ensuring the uniformity of the layout of potato tubers when planting with a disc-type planter (p. 230)

The paper presents the results of theoretical and experimental studies to assess the uniformity of the
layout of potato tubers when planting with a disc-type planting device. In the theoretical part, the issue
of the movement of potato tubers relative to the planting apparatus of the potato planting machine is con-
sidered. A new constructive scheme of the disc planting apparatus is proposed. The obtained results of
production tests are the basis for research on ensuring the uniformity of the distribution of potato tubers
relative to the row and serve as a recommendation for agricultural producers.

Keywords: planting, apparatus, tuber, uniformity, speed, movement, apparatus, movement, technol-
0ogy, parameter.
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B. H. Hukoaaes, E. B. 3s3eB, K. B. Cynakos

Pa3paboTka a3poaMHAMHYECKOI0 CMeCUTEJsI ChINYYHX KOPMOB (c. 236)

OpHOM U3 OCHOBHBIX 3a/1a4 Pa3BUTHS KUBOTHOBOJCTBA SIBJISIETCS] 00€CIEUeHHe yCTOMYMBOTO Mpo-
M3BOJICTBA KOPMOB BBICOKOTO Kaue€CTBa C MPUMEHEHHEM BBICOKOA(P(EKTUBHBIX pecypcocOeperarmmumx
MAIlMH U TEXHOJOTUH IIpoOU3BOACTBA. IIJIH IIPUTOTOBJICHHUA CBHIITYYHNX KOPMOBBIX cMecel U KOM6I/IKOpMOB
BBICOKOH OJHOPOIHOCTH HaMH MpEAJaraeTcsi KOHCTPYKIHS adpOANHAMUYECKOTO CMECHUTENIs, KOTOPBIH
o0ecreunBaeT BBICOKOE KaueCTBO CMEIIMBaHUSA. B a’poauHamMHueckoM CMECUTeNe pealin30BaH Crocoo
HIPUTOTOBJICHUA CMECH 3a CHET COBMECTHOU Z{OSHpOBaHHOfI moJga4u BO31yXa U €€ KOPMOBBIX KOMIIOHCHTOB.

8



AIIK Poccuu. 2021. Tom 28. Ne 2

[Tonmydeno muddepeHnnanb-HOE ypaBHEHUE JIBUKCHHS YaCTUIIBI CHITYYero KopMa Ha BEHTHJISITOPHOM KO-
Jece CMECUTEIIs, MTO3BOJISIOIIEE OIPEICNIATh CKOPOCTh M BPEMsI TIPOXOXKIACHUS YaCTUIICH BEHTUIIITOPHOTO
Kosieca. B pe3ynbrare nmpoBeIeHHBIX TEOPETUUECKUX M IKCIICPUMEHTAIIBHBIX HCCIIEIOBAaHUI ObLIH OIpe/ie-
JICHBI CKOPOCTHU ABUIKCHUSA YACTHUL] PA3JIMYHBIX CBITYYHNX KOPMOBBIX MATCPHUAJIOB. B KaMEpe CMCIIMBaHUs
CKOPOCTH COCTaBJISIIOT OKOJIO 53 M/c, a BO BXOAHBIX marpyOkax ot 3,5 mo 8 m/c. [lomyyeHHble 3HaUCHHS
CBHJICTEJILCTBYIOT 00 OTCYTCTBHHM TPOIECCA CErperaii KOPMOBBIX KOMIIOHEHTOB B a3pOJMHAMUYECKOM
CMecHTelIe, KOTOPhIi o0ecreurBaeT 3PPEKTUBHOE CMEITMBAHNE C OJTHOPOTHOCTBIO HE HIKE 95 %.

Kniouesvie cnosa: adpogMHAMUUECKUN CMECHTEIb, ChITyYne KOPMa, ITHEBMOTPAHCIIOPT, BEHTHIIS-
TOPHOE KOJIECO, KOHLIEHTPALIUS.

V. N. Nikolaev, E. V. Zyazev, K. V. Sudakov

Development of an aerodynamic mixer for bulk feed (p. 236)

One of the main tasks of the development of animal husbandry is to ensure sustainable production
of high quality feed using highly efficient resource-saving machines and production technologies. For the
preparation of free-flowing feed mixtures and mixed feeds of high homogeneity, we propose the design of
an aerodynamic mixer, which ensures high mixing quality. The aerodynamic mixer implements a method for
preparing a mixture by means of a joint dosed supply of air and its feed components. A differential equation
of motion of a particle of free-flowing feed on the fan wheel of the mixer is obtained, which makes it possible
to determine the speed and time of passage of the particle through the fan wheel. As a result of the carried out
theoretical and experimental studies, the velocities of movement of particles of various bulk feed materials
were determined. In the mixing chamber the velocities are about 53 m/s, and in the inlet pipes from 3.5 to
8 m / s. The obtained values indicate the absence of the process of segregation of feed components in the
aerodynamic mixer, which ensures effective mixing with a homogeneity of at least 95%.

Keywords: aerodynamic mixer, bulk feed, pneumatic transport, fan wheel, concentration.

k% ok

M. B. Ilsitaes, A. B. lllapagyraunos, A. I1. 3sipsinos, I1. JI. AliTieBa

OnpenesieHne napaMeTpoB O0TPaskaTes 1eJIMTeJbHOH I0JI0OBKH
NMHeBMATHYECKOI 3epHOBOM cesiiiku (c. 242)

PaccMoTpeH BOIIPOC OIpeneneHus palMOHAIBHBIX IIapAMETPOB OTpaXkarelildl BEPTUKAJIBHOIO pac-
MIPEAETUTENs] THEBMATHUECKON 3epHOBOH cestTku. Mcxons u3 0030pa JIUTepaTyphl, BBISIBIECH PaIlOHAIIb-
HBIA THIT OTpakaTeisi — KOHMYECKUI ¢ KpUBOJIIMHEHHOM oOpa3yromieil. Ha ocHOBaHMM MOAETMpPOBAaHUS
JBYKEHHUS 4aCTUI IOCEBHOTO MaTepualla OlpeieieHa palliOHAIbHAS BEJINYMHA PAInyCca KPUBU3HBI KpU-
BOJIMHEWHOW 00pa3yrolieil KOHMYeCKoro orpaxkarens. [IpencTaBieHsl pe3yabTaTsl SKCIEPUMEHTAIBHBIX
HCCIIENOBAHNMN, ITOATBEPKAAOIINE TEOPETUIECKUE IIPEAIIOCHUIKH.

Kniouegvle cnosa: pacnpenesnTenb MHEBMaTUYECKOW 3€pHOBOM CESUIKHM, OTpa)kareslb, PAaBHOMEP-
HOCTB PacIpeeIcHMs.

M. V. Pyataev, A. V. Sharafutdinov, A. P. Zyryanov, P. L. Aitleva

Determining the parameters of the dividing head reflector of the pneumatic grain seeder (p. 242)
The problem of determining the rational parameters for the vertical distributor reflector of a pneu-
matic grain seeder is considered. According to the review of the literature, a rational type of reflector is
revealed, i.e. a conical one with a curved generatrix. Due to simulating the movement of seed particles,
the rational value of the radius of curvature of the curved generatrix is determined. The results of experi-
mental studies, confirming the theoretical premises, are presented.
Keywords: distributor, pneumatic grain seeder, reflector, distribution uniformity.
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M. M. Pa3sinos, Ill. ®. Hurmarysiiun, P. ®@. Camukos

PacuerHblii anaau3 B nporpaMMHbIX nakerax Solidworks u Ansys Workbench cucremsi
YTHJIM3AUMHU TeIJIOBOI JHePIruu 0TPAa00oTABIIMX I'a30B NMPeaIyCKOBbIX Moxorpenareei (c. 249)

B manHO cTaThe paccMaTpuBaeTcs croco0 CHUKEHUS AIIEKTPOIIOTPEOICHUS TIPEAITYCKOBOTO TIO/I0-
rpeBarels B Ipoliecce TeII0OBOM MOATOTOBKHY JABHUTraTels. bl MpoBeieH TepMUYECKH aHAIN3 TeT1000-
MEHHHUKOB TEPMOIEKTPUUECKOTO IeHepaTopa U MPOU3BEAEH pacyeT ABMKEHHS TIOTOKOB TEIJIOHOCUTEIIS
B ITPOTOYHOM YaCTH TETJIOOOMEHHUKOB.

Knioueguvle cnosa: npennyCKoBOW MOAOrpEBaTeNb, TEIUIOBAsI IOATOTOBKA, MOAEIb, TEPMOIJIEKTPHU-
yeckuid reneparop, Ansys Steady State Thermal, kapra pacnpenenenust remreparyp, Solidworks Flow
Simulation, TermI000MeHHUK.

M. M. Razyapov, Sh. F. Nigmatullin, R. F. Samikov

Computational analysis in the software packages Solidworks and Ansys Workbench

of the system for the thermal energy utilization of exhaust gases from preheaters (p. 249)

This article discusses a way to reduce the preheater power consumption during the engine thermal
preparation. The thermal analysis of the thermoelectric generator heat exchangers is carried out and the
movement of the coolant flows in the flow path of the heat exchangers is computed.

Keywords: preheater, thermal preparation, model, thermoelectric generator, Ansys Steady State
Thermal, temperature distribution map, Solidworks Flow Simulation, heat exchanger.
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A. B. Crapues, A. C. I'yzenko, M. A. Bacuibes,
B. H. Banun, E. JI. Mecenuna

IlepcnekTUBBI HCIOJIL30BAHNSI ABUALIMU B CEJILCKOM X03siiicTBe (c. 258)

B crarbe mpoBeneH Map)KHMHAJIBHBIN aHANIW3 MPUMEHEHHs aBUAIMU CENIbCKOXO3SHCTBEHHOTO Ha-
3HAYEeHHUs ISl TOBBIICHUS 3()(PEKTUBHOCTH MPOBEACHUS aBHAIIMOHHO-XMMHUYECKUX PAadOT B CEIbCKOM
X03HCTBE. YCTAHOBJIEHO, YTO TIPUMEHEHNE aBHAIIMU CEIHCKOXO3SHCTBEHHOTO Ha3HAYCHHUSI SIBIIAETCS d-
(EKTHBHBIM CPEICTBOM MHTCHCU()UKAIIMH PACTEHHEBOJCTBA, COCOOHBIM pelIaTh MHOTHE 3a7a4d KO-
HOMHYECKOTO POCTa B CEIILCKOM X03siiicTBe. BMecTe ¢ Tem, A7l TOro 4ToOBl CENbCKUI TOBAPOIPOU3BO-
JUTENb Hauajl Mojdy4yarh NpUuObLIb OT MPOBEACHUS aBUAIMOHHO-XUMHUUECKUX paboT, caMoieToM AH-2¢X
Heo0XoanMo 00paboTarh MoceBHYIO Tomaas 6oiee 1500 ra. 3TUM BO MHOTOM OOBSCHSETCS SKOHOMHYE-
CKUH CTaJl B CEJIbCKOM aBuanmu. B 3T0il cBsA3M HeoOXoauma yropHasi paboTa opraHoB 3aKOHOJIATEIILHOM
Y UCTIOJTHUTENILHOW BIIACTH, a TaKXKe MPO(ECCHOHATIOB OTPACIH 10 BO3POXKACHUIO aBUAIMH CEITbCKOXO-
351ICTBEHHOI'O HA3HAYEHHUSI.

Kniouesvie cnosa: cenbckas aBualysi, aBUAIMOHHO-XUMHUUYECKHEe paboThl, 3((EKTUBHOCTh aBHALU-
OHHO-XMMHUYECKHUX paloT, Map)KUHAJIBHBINA aHAIN3, TOYKa 0e3yOBITOUHOCTH AaBHAIMOHHO-XUMHUYECKUX
pabor.

A. V. Startsev, A. S. Guzenko, M. A. Vasiliev,
V. N. Vanin, E. L. Mesenina

Prospects for using aviation in agriculture (p. 258)

The article provides a marginal analysis for using aviation to improve the efficiency of aeronautical
chemical works in agriculture. The use of agricultural aviation has been established to be an effective
means of intensifying crop production and solving many problems of economic growth in agriculture.
At the same time, for a rural commodity producer to begin to profit from aerial chemical works, it is nec-
essary to cover more than 1,500 hectares of sown area by the An-2skh aircraft. This largely explains the
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economic downturn in rural aviation. In this regard, persistent work of legislative and executive authori-
ties, as well as industry professionals, is required to revive agricultural aviation.

Keywords: rural aviation, aviation chemical works, efficiency of aviation chemical works, margin
analysis, break-even point of aviation chemical works.
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K. E. Yepnos, C. A. I[lanuies, I'. B. Jlacsko, C. I. Biagumupos,
M. A. Iuméra, 1. A. Xadouoyniaun, A. O. Hkossipenko

MeTonuka TenJoBOro paciera TAroBOro 31eKTPONPUBOAA TOHOYHOT0 0osmaa (c. 264)

B crarbe mpeacTaBieHa METOAMKA PACYETa TEIUIOBOIO HArpeBa TATOBOTO MIEKTPOIPUBOJA COIIACHO
permaMeHTy (hOpMyIIBI CTYIEHT dEKTpHK. [Ipu IKCTUTyaTarum 3JeKTPOIBUTATENS B PEKUME MAKCHMAITh-
HOM MOIIHOCTH HEJIOMYCTUM HarpeB IEKTPOJBUTATEINS BbIIIE TEMIIEPATyphl IUIABIECHUS U30JSIIMU. Bbl-
MIOJIHEHBI IIPEJIBAPUTENBHBIE PACUETHI MOLIHOCTH U TEIIOBBIX MOTEPH ISl TATOBOIO IEKTPOABUTATEIS.

Kniouesvie crosa: hopmyina CTyIEHT, JEKTPOIBUTATEb.

K. E. Chernov, S. A. Panishev, G. V. Dasko, S. G. Vladimiroyv,
M. A. Pishcheta, D. A. Khabibullin, A. O. Shkolyarenko

Thermal calculation for the traction electric drive of a racing car (p. 264)

The article presents a method for calculating the thermal heating of a traction electric drive in ac-
cordance with the regulations of the student electrician formula. When the electric motor works in the
maximum power mode, the heating of the electric motor above the melting temperature of the insulation
is unacceptable. Preliminary calculations of power and heat losses for the traction motor are made.

Keywords: student formula, electric motor.

HN. A. JIbikacoBa, A. U. Ky3nenos, A. C. Mu:keBUKHHA,
®@. I'. I'm3aryiinna, M. C. UcakoBa

K Bomnpocy 006 o0e33apakuBaHuu Msica pbIObl, 00JbLHON OIIUCTOPX030M (C. 272)

Bpaborenpencrasieno630ppacnpocTpaHeHUAIapa3suTapHOro3a00IeBaHUs OIMCTOPX03aBPSAECTPAH
MHUpaun0co00e BHUMaHUE yIelIeHO TpuTpaHndHbIM Poccun BoguabIM 6accelinam Pecriyonku Kazaxcran. bo-
neenoapobHo uccneaoBanapreidoans Uprus-TypraiickoroBogHoro 6acceiina. Mccienorano 30 3k3eMIIspoB
(60 mpo06) pa3ubix BU0B pbI10. [[poBeneHO SKCIIEpUMEHTaILHOE CPAaBHEHHE JIBYX METOIOB 00€33apaKnBa-
HUS pBIOBL: OMH — pekoMeH10BaH «I IpaBumamu BCD mpecHOBOMIHOM PBIOBI M PaKOBY»; BTOPOU MPEIIOKECH
Hamu — 00padoTka CBY-myyamu. DddexTuBHOCTH 00€33apakuBaHus ObLIa HISHTUYHOM, YTO TIO3BOJIUIIO
pexomenoBath BHecTu CBU-Metox B «IlpaBuna BCD npecHOBOAHON phIOBI U PAKOBY.

Kniouesvie cnosa: nHBa3Msl, ONMUCTOPX03, METO/IbI 00€33apaknBaHMs, CEMEHCTBO KapIIOBBIX.

I. A. Lykasova, A. I. Kuznetsov, A. S. Mizhevikina,
F. G. Gizatullina, M. S. Isakova

To the problem of disinfecting fish meat infected with opisthorchiasis (p. 272)

The paper presents an overview of the spread of opisthorchiasis as a parasitic disease of in a number
of countries of the world, and the special attention is paid to the water basins of the Republic of Kazakh-
stan bordering Russia. Fish from the Irgiz - Turgai water basin is studied in detail, with 30 specimens
(60 samples) of different fish species being examined. An experimental comparison of two methods of
fish disinfection is carried out: the first one is recommended by “VSE Rules for Freshwater Fish and
Crayfish”; the second one is proposed by the authors, i.e. treating with microwave rays. The efficiency
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of disinfection was identical to make it possible to recommend the introduction of the microwave method
into “VSE Rules for Freshwater Fish and Crayfish”
Keywords: invasion, opisthorchiasis, disinfection methods, cyprinoid fishes.

K. C. lllatoxun, C. B. Hukutun, B. . 3anopo:xen,
H. H. Kounes, E. B. Kopurynosa

IMoxdop B pa3BeneHnu J1a00pPaTOPHBIX MUHU-CBHHEI (C. 276)

B crarpe mpencraBieHbl pe3yiabTaThl aHAIM3a MOAOOpa POAUTENLCKUX nap MUHHU-cBuHeH WM ul
CO PAH. B xauectBe kputepus moadopa uCHoab30Bajlachk MacTh POIUTENEH, a TAaKXKe JTMHEHHAs IpUHa-
JISKHOCTH XPSKOB U CEMENCTBA CBUHOMATOK. DakTop moadopa poauTeNbCKUX Map MO TUITY JIMHUS — Ce-
MEHCTBO MMEJ CTAaTUCTUIECKHU JOKA3aHHYIO 3HAYMMOCTD JUIS )KHUBOM MacChl HOBOPOKIEHHOTO ITOPOCEH-
ka. CoueraeMOoCTh poauTeNIel N0 TUITy MAacTHU MMeJNa 3HAYCHHE B KaueCTBE MPUUYUHBI pa3IMuuil HOPOCST
T0 >KMBOM Macce Npu pOXKIESHUHM U COXPAHHOCTH B BO3pacTe ¢ 6 JHel 10 oTheMa.

Knrouesvle crosa: nabopatopHble MHHHU-CBUHBH, MTO00D, JTUHUS, CEMEICTBO, MAaCTh, JKUBasi Macca
IIPU POXKIECHNHU, COXPAHHOCTb.

K. S. Shatokhin, S. V. Nikitin, V. I. Zaporozhets,
N. N. Kochneyv, E. V. Korshunova
Selection when breeding laboratory mini-pigs (p. 276)

The article presents the results of analyzing the selection of parental pairs of minipigs bred in the
Federal State Budgetary Institution of Science Federal Research Center Institute of Cytology and Genet-
ics, Siberian Branch of the Russian Academy of Sciences (ICG SB RAS). The colors of the parents as
well as the linearity of the boars and the family of sows were selection criteria. The line-family matching
factor was statistically significant for the live weight of a newborn pig. Matching of parents by the type
of color was important as a reason for differences in piglets in live weight at birth and preservation at the
age from 6 days before weaning.

Keywords: laboratory mini-pigs, selection, line, family, color, live weight at birth, safety.
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