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IHamsaru ydensnix II. A. Kopmmuxosa u II. H. IIbsinkoBcKOro
C. A. I'punienko, P. P. ®aTkynaun

B crarbe npeacraBieH XKU3HEHHBIM U TBOPYECKHUM ITyTh U3BECTHBIX OT€UECTBEHHBIX YUEHBIX, IOCBATUBIIUX CBOIO
KHM3Hb HayKe, — mpodeccopa, JOKTOpa CenbCKOX03siicTBeHHBIX Hayk 1. A. KopMimukoBa u 1o1eHTa, KaHAUIATa CEITBCKO-
xo3stiictBeHHBIX HayK [1. H. IIpstakoBckoro. I1. A. KopmmukoB u I1. H. ITesHKOBCKHI SIBISIOTCST aBTOpaMH MHOTHX OpH-
TUHAJIBHBIX MCCIIEIOBAHUN, OHU BBIBEJIM MPAKTUKY KOPMIICHUS CEJIbCKOXO3SHCTBEHHBIX MKUBOTHBIX Ha OoJiee BBICOKMI
YPOBEHb U BHECIIHM 3HAYMMBIH BKJIaJ] B CTAHOBJICHUE U PAa3BUTHE CEIILCKOTO X03siicTBa OxHOro Ypana.

Kniouesvie cnosa: 1o0uneit, yaeHbli, )KU3HEHHBIHN 1y Th, [1. A. Kopmmukos, I1. H. [TbssHKOBCKHIA.

In memory of scientists P.A. Kormshchikov and P.N. Pyankovskiy
S. A. Gritsenko, R. R. Fatkullin

The abstract presents the life and creative path of famous Russian scientists — professor, doctor of agricultural sciences
P.A. Kormshchikov and associate professor, candidate of agricultural sciences P.N. Pyankovskiy. They devoted all their
lives to science. P.A. Kormshchikov and P.N. Pyankovskiy are the authors of many original studies, they brought the
practice of feeding farm animals to a higher level and made a significant contribution to the formation and development
of agriculture in the Southern Urals.

Keywords: anniversary, scientist, life path, P.A. Kormshchikov, P.N. Pyankovskiy.
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AJanTuBHAas CIOCOOHOCTH COPTOB 03UMOIl TPUTHKAJIE B yejoBusix CpenHero Ypaja
H. JI. 300HuHa, H. B. MacieHnnHa

Jist monmyyeHnst yCTOMYHMBBIX YPOXKAaeB 3¢pHA B 30HE PUCKOBAHHOTO 3eMIICACTHS HEOOX0ANMO OAONPATh IS BBIpa-
IIMBAaHUS COPTA C BHICOKOW aIallTUBHON CIIOCOOHOCTHIO. Llenbro rccieioBanuii Oblila OIIEHKA COPTOB O3MMOM TPUTHKAIIE
PA3IMIHOTO YKOIOTO-TeOrpagpuIECKOro MPOUCXOKICHHS IO MPOITYKTUBHOCTH, CTA0MIBHOCTH, SKOJIOTHUCCKOH TIACTHY-
HocTH B ycnoBusix CpefqHero Ypama Jis JanbHEHIIero HCIoAb30BaHUs B CEJIEKIIMOHHON porpaMMe MO HOBBIIICHUIO 3H-
MOCTOUKOCTH U ypoxkaiiHoctu. ['onsl uccnenoBanust 2016-2018. O6bpexTamMu HCCIeJ0BaHUHN SBISUINCH 16 COPTOB 03UMOIL
TpUTHKaNE. 3a CTaHAApT OBLT B3AT cOpT bamrkupckas kopoTkoctebenbHas. [1ogBa Ha OMBITHOM y9acTKe cepas JiecHas,
OII0J130JIEHHAsI, TsKeJIoCyIMHUCTAas. [1o pe3ynabraTam aHain3a MHAEKCA YCIOBUNA Cpeibl yCTaHOBIIEHO, YTO Haubosiee dKe-
TpemMalbHbIM 110 ycinoBusiM Obwt 2016 ron (Ij = —2), a Haubonee o6naronpustabiM 2017 rox ([j = 0,97). KontpacTHOCTh
IIOTOZIHBIX YCJIOBUH 3a rofibl UCCIEN0BaHUN cTajla IPUYMHON BapbUPOBaHUs YPOXKAUMHOCTH 3€pHA, AMANla30H U3MEHEHUI
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cocraBuia ot 0,36 1o 7,33 1/ra. Camas BeICOKast BapuadenbHOCTS (V) ypoxalfHOCTH 1O rojaM Oblia BBISIBIEHA Y COPTOB
n3 Hsermu — 1/1 (V' = 80,3%) u 8003 (V' = 69,9%). MakcumansHBIi, CpeAHUI IO TO/IaM, MTOKA3aTeIh YPOXKAHHOCTH
yctaHoBieH y copra CUPC-57 (Cu6HUMPuC) — 5,7 t/ra (+7,1 % x crannmapry). Bennuunna cnenmdudeckoil aanTus-
Hoit ciocobHocTH (6 CACH) BBISBISET COpTa, KOTOPBIE (POPMUPYIOT HAUOOBIIYIO YPOKANHOCTE B Oosee O1aronpusaTHBIX
ycIoBusix cpefipl. Y coptoB u3 IlIBenmu oOHapykeHa camasi BHICOKAasi OT3BIBUMBOCTH Ha ONarompusiTHbie ycioBus: 1/1
(o CACi = 3,60), 8003 (c CACi = 3,03). B pe3ynbrare uccnenoBanmii y copra bamkupckas koporkoctedenpHas (bamkup-
ckuit HUMCX) oOHapyxeHo Hauboliee OIaronpusATHOE COUYeTaHUE MPU3HAKOB: CPENHSAS YpOKalHOCTh (X7) — 5,32 T/ra,
obmras agantuBHas criocooHocTs (OAC, vi) — 0,59, oTHOCUTENnbHAs cTaOMIBHOCTD (Sgi) — 4,68, ceneKuoHHas [IEHHOCTb
rerotuna (CLI7) — 3,32. Takxke BbisicHeHo, uTo copT CHUPC-57 obnagaet BbICOKOH 00IIel alanTUBHON CIIOCOOHOCTHIO
(OAC, vi=0,97) u cenexkumnonHol neHHocThI0 reHoTuna (CLI7 = 3,7). JlanHbIe copTa 1enecoodpa3Ho BKIFOUUTH B CEIICK-
MUOHHYIO TIPOrPaMMY II0 TIOBBIIICHUIO 3HMOCTOWKOCTH B YPOKaHHOCTH 03UMOI TPUTHKAJIE B KIIUMATHUECKUX YCIOBHSIX
CBep/UIOBCKOM 001acTH.

Kniouesvie cnosa: o3umast TPUTHKAJIE, aallTHBHOCTb, SKOJIOTHYECKAs! INTACTHYHOCTD, CEJICKIIMOHHASI [ICHHOCTh, CTa-
OMIILHOCTD.

Adaptive capacity of winter triticale varieties in the Middle Urals
N. L. Zobnina, N. V. Maslenina

To obtain sustainable grain yields in the risky farming zone, it is necessary to select varieties with high adaptive abil-
ity for growing. The purpose of the studies was to evaluate winter triticale varieties of various ecological and geographical
origin in terms of productivity, stability, ecological plasticity in the Middle Urals for further use in the selection program
to increase winter hardiness and yield. Years of study are 2016-2018. The objects were 16 varieties of winter triticale.
The Bashkir short-stemmed variety was taken as the standard. The soil on the experimental site is grey forest, podzolized,
heavy loamy. According to the results of the analysis of the environmental conditions index, it was found that the most
extreme in terms of conditions was 2016 (/j =—2), and the most favorable 2017 (j = 0.97). The contrast of weather con-
ditions over the years of study became the reason of the variation in grain yield, the range of changes was from 0.36 to
7.33 t/ha. The highest variability (V) in yield by year was found in varieties from Sweden — 1/1 (V' = 80.3 %) and 8003
(V' =69.9%). The maximum, average over the years, yield indicator was established for the SIRS-57 variety (Siberian
Research Institute of Plant Cultivation and Breeding (SRI PCB)) — 5.7 t/ha (+7.1 % to the standard). The magnitude of the
specific adaptive capacity (c CACi) identifies varieties that form the highest yield under more favorable environmental
conditions. The varieties from Sweden showed the highest responsiveness to favorable conditions: 1/1 (¢ CACi = 3.66),
8003 (o CACi = 3.03). As a result of studies in the Bashkir short-stemmed variety (Bashkir Scientific Research Institute
of Agriculture), the most favorable combination of traits was found: average yield (Xi) — 5.32 t/ha, general adaptive ca-
pacity (GAC, vi) — 0.59, relative stability (Sgi) — 4.68, selection value of the genotype (SVG i) — 3.32. It was also found
out that the SIRS-57 variety has a high general adaptive capacity (GAC, vi = 0.97) and selection value of the genotype
(SVG i=3.7). These varieties should be included in the selection program to increase the winter hardiness and productivity
of winter triticale in the climatic conditions of the Sverdlovsk region.

Keywords: winter triticale, adaptivity, ecological plasticity, selection value, stability.
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3epHOBasi NPOAYKTHBHOCTH KYKYPY3bl (Zea mays L.) B YpajibCKoM peruoHe
Kak (yHKIHS CKOPOCIEeT0CTH THOPH/I0B

A. 9. lNandpuios, I1. F0. OBUnHHNKOB

B cucreme KOpMOIIPOM3BOACTBA YPaIbCKOTO PETHOHA KYKYpY3a HCIIOIb3YeTCs INIaBHBIM 00pa30oM B KaueCTBE UCTOU-
HUKa BBICOKOKOHIIEHTPUPOBAHHOIO Kpaxmalla, 103TOMY HE3aBHCHUMO OT BU/1a 3ar0TABIMBAEMbIX U3 HEE KOPMOB OCHOBHOE
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Ha3HA4YEHHUE 3TON KyNbTyphl — MPOU3BOJCTBO (hypaxxHOro 3epHa. MccnenoBaHus MOCBSIICHBI U3yUCHHUIO BIMSHUS CKOPO-
CTIETIOCTH THOPUIOB 1 TIOTOAHBIX YCIOBHH Ha 3€pHOBYIO MPOAYKTHBHOCTH KYKYPY3bl, BBISIBICHHUIO CBSI3M YPOXKAHHOCTH
CO CKOPOCIIEJIOCThIO U OCHOBHBIMHU DJIEMEHTAaMU €€ CTPYKTYpbl. McciienoBana peakius 26 pa3inyHbIX 10 CKOPOCHEIOCTH
ruOpuzIoB ynbTpapanHeil 1 paHHecnenoi rpymnm auanazona @AO ot 120 go 180 equHuL Ha BapbUPOBaHUE TUAPOTEPMHU-
YECKHX YCJIOBUIH B JBYX MPHPOAHO-KIMMATHUECKUX 30HAX: JI€COIyroBoil CBepI0OBCKON 00IACTH U I0XKHOI JT€COCTETHOI
Yenstounckoit obnactu. B xome (heHomornmueckux HaOMIOACHUH 32 Pa3HOBPEMEHHO CO3PEBAIONINMHU THOPUAAMHU KyKypy-
3bl BBISIBJIEHA TECHasl MpsIMas CBSA3b IMPOJODKUTEIILHOCTH NEproJa OT BCXOJOB 0 LBETeHUs nodarka ¢ uuciaamu PAO.
B neconyroBoif 30He Ypana paspblB B CpOKax LBETEHUS T'MOpUAOB, pasnuyaromuxcs mo xapaxkrepuctuke ®AO Ha
10 eauHUI, COCTABIISI B CpeAHEM 2,5 JTHS, B FOXKHOMU JiecocTeny — 2 HsS. B 10)KHOM JiecoCTenHOW 30He OCHOBHBIM (hak-
TOPOM, JTUMHUTHPYIOIINM yPOKafHOCTh 3epHA KyKypY3bl, IBIISIIOTCSI pECYPCHI BIIAaTH, TOT/Ia KaK B JIECOTYTOBOM — pecypchl
Tera. B ycnoBusIX HU3KOH 00eCIIeueHHOCTH TeTIoM (hopMupyeTcst 00paTHas 3aBUCHMOCTD ypoxkaiiHoCTH oT yrcern DAO,
YTO CBUJETENBCTBYET O Pa3pblBe MEXK Ty MOTEHIIMATBHON U (DAKTHUECKOM MPOAYKTUBHOCTBIO, IPOrPECCUPYIOILEM TI0 MEpPE
YAJHHEHHS BETeTAlMOHHOIO Mmepuojaa rudpuaoB. Ha BBICOKOM M HOCTATOUHOM TEMIIEPaTypHOM (pOHE 3Ta 3aBHCUMOCTh
TpaHC(OPMUPYETCs B TIPSIMYIO, BRIPAXKEHHYIO B cl1ab0# min cpexneil crenenu. ONTHMaNbHBIN C TOYKH 3pEHHS peaji3a-
LMY NOTeHLHala yPOXKaHOCTH 3epHa YpOBeHb ckopocnenocTd rudpunos uig CpenHero Ypajna cOOTBETCTBYEeT MHTEp-
Bairy ®AO 140-160, Toraa kak jyis jecocrenu B uccienoBanHoM auamna3zone ®AO ontumyma He oOHapykeHo. OreHka
00pasIoB KyKypy3bl C HCIOIb30BAHHEM CEJICKIIMOHHBIX MHAEKCOB IMOKa3ana, YTo Haubojee OIarompusITHOE COUYETaHUE
YPOXafHOCTH 1 YOOPOYHOM BIaKHOCTH 3€pHA B 00EHX MPUPOIHBIX 30HAX MOKa3bIBaOT rHOpuabl rpymnsl GAO 120-160
Ky6anckuii 102 MB, Hyp, K-140, Mamyk 140, kpome Toro, B ycioBusix FOxnoro Ypana — Kybanckuii 141CB, K-150,
Maiyxk 170, Cpeanero Ypana — Taranaii u K 160.

Knioueswvie cnosa: Cpeanuit u FOxxHbIN Ypai, ruIpoTepMUUECKUE YCIOBUS, KYKypy3a, CKOpocIenocTs, yucia GAO,
YPOXKaifHOCTb, BIAKHOCTB 3€pHA, CENEKINOHHBIH HH/IEKC.

Grain productivity of corn (Zea mays L.) in the Ural region as a function of the early maturity of hybrids
A. E. Panfilov, P. Yu. Ovchinnikov

In the feed production system of the Ural region, corn is mainly used as a source of highly concentrated starch, that
is why, regardless of the type of feed harvested from it, the main purpose of this crop is the production of feed grains. The
studies are devoted to the research of the influence of the early maturing hybrids and weather conditions on the grain pro-
ductivity of corn, the identification of the connection of yield and early maturity and the main elements of its structure. The
reaction of 26 early-maturing hybrids of ultra-early and early-ripening FAO (Food and Agricultural Organisation) groups
from 120 to 180 units to the variation of hydrothermal conditions in two natural and climatic zones: the forest-meadow
Sverdlovsk region and the southern forest-steppe Chelyabinsk region was studied. In the course of phenological observa-
tions of different-time ripening hybrids of corn, a close direct relationship between the duration of the period from seed-
lings to cob flowering and FAO numbers was revealed. In the forest-meadow zone of the Urals, the gap in the flowering
timing of hybrids, differing in FAO characteristics by 10 units, averaged 2.5 days, in the southern forest-steppe — 2 days.
In the southern forest-steppe zone, the main factor limiting the yield of corn grain is moisture resources, while in the
forest-meadow zone it is heat resources. In conditions of low heat availability, the inverse dependence of yields on FAO
numbers is formed, which indicates a gap between potential and actual productivity, progressing as the growing season
of hybrids lengthens. At a high and sufficient temperature background, this dependence is transformed into a straight line,
expressed in a weak or medium degree. Optimal in terms of realisation of the grain yield potential, the rate of early maturity
of hybrids for the Middle Urals corresponds to the FAO interval of 140-160, whereas for the forest-steppe, no optimum
was found in the FAO range studied. Assessment of corn samples using selection indices showed that the most favorable
combination of grain yield and harvesting moisture in both natural zones is shown by hybrids of the FAO group 120-160
Kubansky 102 MW, Nur, K-140, Mashuk 140, in addition, in the conditions of the Southern Urals — Kubansky 141SV,
K-150, Mashuk 170, in the conditions of the Middle Urals — Taganai and K 160.

Keywords: the Middle and the Southern Urals, hydrothermal conditions, corn, early maturity, FAO numbers, yield,
grain moisture, selection indice.
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Bausinue npeanoceBHoii 00padoTKH ceMsiH HA YPOKAWHOCTH M 3MMOCTONHKOCTH COPTOB 03MMO¥ PiKH
I. H. IloranoBa, B. B. Pa3:xuBun

HccnenoBanus mpoBeneHs! Ha onmbITHOM mone Ypaigsckoro HUMCX — ¢unuana @TBHY Yp®AHUILL YpO PAH
B 2021-2022 IT. B COOTBETCTBUH C TEMATHYECKHUM IIAHOM. MaTepraioMm Jijisi U3ydeHus ObUTH 5 COPTOB 03UMOH PiKH 5 Tiep-
CTIIEKTUBHBIX 00pa3oB MecTHOU cenekmuu. CeMeHa mepen MoceBOM 00padoTaiy YeThIPeXKOMIIOHEHTHBIM MPEnapaToM
¢yurummaHoro u nHcektunmauoro aevicteusa Jocnex Ksanpo KC B mo3ze 1 1/T. [loceB B TpeTheit Aekaje aBrycra 1o 4n-
CTOMY Mapy Ha JCSIHKU 25 M? ¢ HOPMOH BBICEBA 5 MITH BCXOXKHUX 3epeH Ha rekrap. [1ocie mpeanoceBHoM 00pabOTKH CeMsH
MOpakeHUE CHEIKHOM IMJIECEHBI0 CHU3MIIOCH Y BCEX COPTOB M 00pa3loB pxH B cpeAHeM Ha 32 %, 3MMOCTOMKOCTh YBEJIH-
yunack Ha 13 % u ypokaliHOCTb yBemumiiach Ha 7 %. BiHsHUS Ha TYCTOTY pacTEHUI U MPOAYKTUBHBIX CTEONEH K yOopke
CTaTHCTHUYECKH HE MOATBEPKACHO. YCTaHOBIEHA BBICOKAS JIOJS BIHMSHUS MPEANIOCEBHOM 00padboTku cemsH (22,6 %) Ha
W3MEHYHBOCTH TIOPAKEHUSI PACTCHUI CHE)KHOH IUIECEHBIO B YCIOBHSIX MHOTOCHEXHOH 3uMbl 2022 1. Jlons BIUSHUS HA
3HUMOCTOUKOCTH MPEAIIOCEBHOIN 00pabOTKH, TeHETHUECKIX 0COOCHHOCTEH COPTOB U X B3aUMOJCHCTBUS OBLIO HA OHOM
ypoBHe, 11,2—12,7%. N3MeHYHBOCTbh YpOXKAMHOCTH, TYCTOTBI PACTEHUI U MPOIYKTUBHBIX cTebjeil K yOoopke B OoJbleit
CTEINEeHH ONpeeNsiiack FTeHOTUIIOM copTta 27,6-42,3 %. [locne npeanoceBHOM 00pabOTKH CeMsSH MaKCUMaJIbHOE yBeTrye-
HUeE 3uMocTorKocTh Ha 21 % u ypoxaitHocTH Ha 1,34 1/ra, nuim 26,3 %, nony4deHo y copra SHTapHasl.

Kniouesvie cnosa: ypokaitHOCTh, 3MIMOCTOMKOCTh, CHEXKHAS TIJIECCHbB, KOPPEISAIHS, TYCTOTa PACTCHHH, MPOAYKTHB-
HBIH cTe0IECTOMH.

Effect of the pre-sowing seed on yield and winter hardiness of winter rye varieties
G. N. Potapova, V. V. Razzhivin

The studies were carried out on the experimental field of the Ural Scientific Research Institute of Agriculture — Ural
Federal Agrarian Research Center, Ural Branch of the Russian Academy of Sciences in 2021-2022 in according to the
thematic plan. The material for study was 5 varieties of winter rye 5 promising samples of local selection. The seeds were
treated with a four-component fungicidal and insecticidal drug, Dospekh Quadro KS, at a dose of 1 L/t. Sowing was in
the third decade of August on pure steam on plots of 25 m? with a sowing rate of 5 million germinated grains per hectare.
After pre-sowing treatment of seeds, snow mold damage decreased in all varieties and samples of rye by an average of
32 %, winter hardiness increased by 13 % and yield increased by 7 %. The effect on plant density and productive stems for
harvesting has not been statistically confirmed. A high proportion of the effect of pre-sowing treatment of seeds (22.6 %)
on the variability of plant damage by snow mold in the conditions of the snowy winter of 2022 was established. The share
of the effect on winter hardiness of pre-sowing treatment, genetic characteristics of varieties and their interaction was at
the same level, 11.2-12.7%. The variability of crop yields, plant density and productive stems for harvesting was more
determined by the genotype of the variety 27.6-42.3 %. After pre-sowing treatment of seeds, the maximum increase in
winter hardiness by 21 % and yield by 1.34 t/ha, or 26.3 %, was obtained from the Yantarnaya variety.

Keywords: yield, winter hardiness, snow mold, correlation, plant density, productive stem.
VK 621.824.004.67:621.793.7
DOI: 10.55934/2587-8824-2023-30-2-188-200
KoHTpoJib pe3y/IbTaTOB BOCCTAHOBJIEHHSI BAJIOB TYPOOKOMIIPECCOPOB CEJIbCKOX035IiCTBEHHBIX MAIIHH

C. A. bapeimHukoB, A. B. I'punienxko, A. FO. bypues, A. A. lllaiikemeJ10B,
K. C. Paxumos, O. I'. Caxaes, K. U. Jlykomckuii

B HacTosiuii MOMEHT CYIIIECTBEHHBIMH TEMIIaMU Pa3BUBAETCSI MAIIMHOCTPOCHHUE, B YACTHOCTH, TYPOOHAJIYB CO-
BPEMEHHBIX MaIuH. TsoKenble yclnoBrus padoThl aBTOMOOWIICH MPUBOJST K BECOMOMY YHCIY OTKa30B TypOHH, KOTOPbIE
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COCTaBIAIOT 10 15% Bcex oTKa30B aBUrarens. Bmecre ¢ TeM Bajibl TypOOKOMIIPECCOPOB MOCIE OTKa3a TypOMHBI MOTYT
OBITH MOJBEP)KCHBI BOCCTAHOBICHUIO C COXPAHECHHEM IICPBOHAYAIBHBIX CBOMCTB. C y4eTOM CKa3aHHOTO MpEAIaraeTcs
METOJl BOCCTaHOBIICHHSI BAJIOB TYPOOKOMIIPECCOPOB M JPYTHX BAJIOB ITyTE€M DJICKTPOKOHTAKTHOTO HameKaHWs. B mare-
pHajax CTaThbH PacCMOTPEHBI M MPOaHAIM3UPOBAHEI pabOTHI, HANIPaBICHHBIC HA MOANCPKaHUE HAJICKHOCTH U BOCCTA-
HOBJIEHHE JleTajiell cCOBpeMeHHbIX MaluH. Kpome Toro, paccMOTpeHbl METObl BOCCTAHOBIEHHS JeTajleil ¢ MoIpOOHbIM
yKa3aHUEM IPEUMYILIECTB U HEIOCTATKOB. B MeToquuecKoil 4acTu cTaThby NPeIoKeH pallMOHAIbHbINA aITOPUTM U TEXHO-
JIOTHS HAHECEHHUS CJI0EB MOPOIIKA MPH BOCCTAHOBJICHUU BBICOKOHATPYXKEHHBIX AeTaneil. Taxxke paspaboTraHa METOAUKA
YCTAQHOBJICHHSI PAlMOHANBHBIX PEKUMOB IIPH BOCCTAHOBICHNUH JICTANICH MEKTPOKOHTAKTHBIM HamekaHueM. [Ipemnoxena
METOJ/IMKA TOBBINICHNE KAaueCTBa, HAHECEHHOTO 3JIeKTPOKOHTAakTHOro Hanekanus (DKH), mokpwITHS 101 BO3/CHCTBHEM
MOCTICAYIOMIEr0 HarpeBa TOKAMHU BBICOKOH YacTOTHI. MeToaHKa MPOBEACHUS PaOOTHI BKIIOYACT B CEOsI TEOPETHUCCKUE
1 SKCIIEPUMEHTAIIbHBIE UCCIIEA0BaHMs. METOI0M TEOPETHUECKOro aHaIu3a BO3MOXKHBIX CXEM HaleKaHus Oblia BhIOpaHa
palMOHANbHAs CXeMa HaleKaHHsl y3KUM POJIMKOM IO BUHTOBOM JMHUM, MO3BOJISIOIIAS BOCCTAHABINBATE ACTAIU Pa3Iny-
HOU JUTMHBI C MaJbIMM SHEPTeTHUYECKUMHU 3aTpaTaMH M SKOHOMHEH MaTepualbHBIX pecypcoB. IlpeanoskeHa KOHCTpPYK-
nus crenga it OKH, Ha koTopoii IpoBeeHb! SKCIEPUMEHTAIbHBIE UCCIIEA0BaHMS. DKCIIEPUMEHTAIBHO-TEOPETUYECKUM
METOJIOM OIIpeAeeHa HeoOXoanMasl IMPOYHOCTE CICTUICHUS CIIOSl ¢ W3HOIIEHHOH MOBEPXHOCTHIO NETAIH W MPOYHOCTH
CaMoro cJI0si, HAHECEHHOI'0 AJIEKTPOKOHTAKTHBIM HalekaHueM. MeToluKa MpOBEAECHUs IKCIEPUMEHTAIBHBIX HCCIIEH0-
BaHUIl MO3BOJIMJIA ONPENEIUTh pallOHAIbHBIE pexXuMbl U cocTaBbl it DKH u nmoaTrBepauTh BBIIBUHYTHIE TUIIOTE3bI
0 XapaKkTepe U3MEHEHUS IPOYHOCTH CII0s, CTPYKTYPHBIX IPEBPALICHUSIX B HAHECEHHOM MOKPBITUU U TOBEPXHOCTHOM CJI0€
JieTaIy MOJ] BIMSHUEM HarpeBa ¢ UCTOJIb30BAHUEM TOKOB BBICOKOHN 4acTOTHI. Lledb mccinenoBaHus: COBEPUICHCTBOBAHNE
MeTOj1a dNeKTpokoHTakTHOTO Harekanus (OKH) n npumenenne o6pabotku Tokamu Bbicokoi yactoTsl (TBY) BoccTanas-
JBAaEeMOH TOBEPXHOCTH JUIS YBEITMUCHHS €€ TBEPAOCTH. 711 MaTeMaTHYECKON M CTAaTUCTHICCKON 00paOOTKH Pe3ynbTaToB
IKCIIEPUMEHTATBHO-TCOPETHICCKIX HUCCIENOBAHII HCIIONb30BaNCh DBM 1 coBpeMeHHBIE METOIBI 00pabOTKH HHPOP-
Manuu. BriepBeie 000CHOBAHEI U OIPECICHBI PEKUMBI HAIICKaHUsI CMecell MOPOIIKOB ¢ MOCIeayomel TepMoo0padoT-
koit. OnpeaenceHHy0 HOBU3HY UMEET U pa3paboTaHHAs METOJUKA OLICHKU KaueCTBA CLEIJICHUS! HAHECEHHOTO MOKPBITUS
C OCHOBHOI1 Aeranbio. Ha 0CHOBEe MOMYyUEHHBIX PEe3yabTAaTOB HUCCIECIOBAHUIN pa3paboTaH HOBBIM TEXHOJOTMUYECKHN MPo-
I[ECC BOCCTAHOBJICHHUS BBICOKOHATPYKCHHBIX JICTaNICH Ha IIpUMepe Bajia poTopa TypOOKOMIIpeccopa, MO3BOISIOMMIT 3Ha-
YUTEJIbHO CHU3UTH DHEPIo3aTparhl, HOBBICUTH Kau€CTBO BOCCTAHOBIICHHUSI.

Knrouesvie cnosa: OJICKTPOKOHTAKTHOC HAIICKAHWEC, BOCCTAHOBJICHHUE IMOBCPXHOCTH, BaJl Typ60K0anecc0pa, CKO-
POCTHb UBHAIIUBAHUA, TBEPAOCTD.

The result monitoring of the restoring of turbochargers shafts of agricultural machines

S. A. Baryshnikov, A. V. Gritsenko, A. Yu. Burtsev, A. A. Shaikemelov,
Zh. S. Rakhimov, O. G. Sazhaeyv, K. I. Lukomskiy

At the moment, mechanical engineering is developing with significant rates, in particular, turbocharging of mod-
ern machines. Difficult operating conditions of cars lead to a significant number of turbine failures, which account for
up to 15% of all engine failures. At the same time, the turbocompressor shafts after the turbine failure can be subject to
restoration while maintaining the original properties. Taking the foregoing into account, a method of restoring the shafts
of turbocompressors and other shafts by electrocontact sintering is proposed. The materials of the article consider and
analyze works aimed at maintaining the reliability and restoring of parts of modern machines. In addition, the methods of
restoring parts with a detailed indication of the advantages and disadvantages are considered. The methodical part of the
article proposes a rational algorithm and technology for applying powder layers when restoring highly loaded parts. Also,
a methodology for establishing rational modes during the restoring of parts by electrocontact sintering has been developed.
The method is proposed to increase the quality of applied electrocontact sintering (ECS) coating under the influence of
subsequent heating with high-frequency currents. The method of work includes theoretical and experimental studies. By
the method of theoretical analysis of possible sintering schemes, a rational scheme of sintering with a narrow roller along
a screw line was chosen, which allows to restore parts of various lengths with low energy costs and saving material re-
sources. It was proposed the design of a stand for ECS, on which experimental studies are carried out. Experimentally and
theoretically, the required adhesion strength of the layer with the worn-out surface of the part and the strength of the layer
itself applied by electrocontact sintering were determined. The methodology of experimental studies made it possible to
determine rational modes and compositions for ECS and confirm the hypotheses put forward about the nature of the change
in layer strength, structural transformations in the applied coating and the surface layer of the part under the influence of
heating using high-frequency currents. The purpose of the study: improvement of the method of electrocontact sintering
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(ECS) and the use of high-frequency current (HFC) treatment of the surface being restored to increase its hardness. For
mathematical and statistical processing of the results of experimental and theoretical studies, computers and modern in-
formation processing methods were used. For the first time, the modes of sintering powder mixtures with subsequent heat
treatment were substantiated and determined. The developed procedure for assessing the quality of adhesion of the applied
coating to the main part also has a certain novelty. Based on the obtained research results, a new technological process for
the restoring of highly loaded parts was developed using the example of the turbocharger rotor shaft, which allows signif-
icantly to reduce energy consumption and improve the quality of restoring.

Keywords: electrocontact sintering, restoring of the surface, shaft of turbocompressor, wearout rate, hardness.

YK 621.431:621.892
DOLI: 10.55934/2587-8824-2023-30-2-201-213

VYckopeHHbIe HCIIBITAHMS AP TPEHUsI MPH aHAJIN3€e PUPAOOTKH BAJIOB TYPGOKOMIIPECCOPOB
CeJIbCKOXO0351iiCTBEHHBIX MALLIUH

C. A. bapeimiaukoB, A. B. I'punienxo, A. 0. Bypues, A. A. lllaiikemes10B,
K. C. Paxumos, O. I'. Caxaes, K. . Jlykomcknii

B Hacrosimee Bpemst n3BECTHO OOJIBIIOE KOJMUECTBO TEXHOJIOTHH 110 CHIKEHHIO TPEHHS B y3JIaX M MEXaHH3Max CO-
BPEMEHHBIX aBTOTPAKTOPHBIX cpeAcTB. Cpean HUX: pa3paboTKa HOBBIX KOHCTPYKIMOHHBIX MAaTePHAIOB, COBEPIICHCTBO-
BaHUE NNOBEPXHOCTEH JieTaslel, IPUMEHEHHE HOBBIX BEICOKOA((EKTUBHBIX Macesl U MPUCAT0K K HUM, COBEpIIEHCTBOBAHUE
PEXHUMOB M YCIOBUH 3KcITyaTauuu u aAp. Cpeau nepevucieHHbIX MePOIIPUATHI BIJIENIACTCS HapaBlIeHue MPUMEHEHUs
MIPUCAIOK U HAHOMATEPHAJIOB, OOABISIEMBIX B MACIIO, KOTOPBIE CHIXKAIOT KO3((UIUEHT TPEHUS U YBEJINUNBAIOT HECY-
IIyI0 CTIOCOOHOCTH Macell, KaK CIEACTBHUE CYyIIECTBEHHO CHIasi M3HOC. MUKPOUYACTHUITHI BBEICHHBIX B MaciO MPHUCAT0K
IO ICHCTBUEM TPEHUSI CMUHAIOT U A1e(h)OPMHUPYIOT TOBEPXHOCTHBIE MUKPOHEPOBHOCTH H 3aITOJHSIOT BIAIUHEI, aKTHBH-
Py IpoIiecchl Ha OBEPXHOCTH TpeHMs. B manHO# paboTe mpearmonaraeTcs MoMyIuTh CyIIeCTBEHHBIH AP (EKT CHIKEHUS
W3HOCA JieTaiell Ipy BBEICHUN B MACIIO AMaJiel U cpaBHEHUH d((ekTa X AeHCTBUS C IpyTuME HaHONpenaparamu. Llembsio
WCCIICZIOBAHUS SIBJICTCS MIPOBEIEHUE U3HOCHBIX MCTIBITAHHI Maces B COCTaBe C MEJIKOJUCIIEPCHBIMU MOPOILKAMHU AMAIU
Pa3HOil KOHIIEHTPAIMK U YCTAaHOBJICHUE CTETICHHU BIMSHUS KOHIICHTPAIMH TOPOIIKa Ha TUHAMUKY U3HOCA. 3a OCHOBY IIpU
UCTIBITAaHUSX ObUTN MPUHATHL: 1. CunTeTHUecKoe Macio Mapku Mobil Super 3000 SW —40; 2. MunepaiabHOE MACIO MapKu
crarnapt SAE 10W — 40 API SF/CC. 3a onieHouHbIe KpUTEpHH d3PPEKTUBHOCTH MPUMEHEHUS dMaJIel M HAHOIIPENapaToB
BEIOpaHBI: U3HOCHI PONIMKA, BEPXHETO M HIDKHETO BKJIAIBIINIA, YACIbHBIC H3HOCHI TIap TPCHHUS, MOMEHT HArpYyKEHHs, TeM-
neparypa. B meroguueckoii yactu paboThl npoussefeHa MmogepHu3zanus ycranosku CMILI-2. [Tpu uccnenoBanuu cBOHCTB
MEJIKOJUCIIEPCHBIX MOPOIIKOB IPUMEHSUIN B3BecH Tpubompenaparos (Micro-ceramic, Oil-Package pupmbr «k WAGNERY)
B BUJIE *KUJKHUX 100aBOK y»e FOTOBBIX CMECEH M MEJIKOANUCIIEPCHBIE OPOIIKU 3MaJId OCHOBHON Pa3IMYHOIO IpaHyIoMe-
TpPHUYECKOTO cocTasa. [Ipu mpoBeeHNN SKCIEpUMEHTAIBHBIX NCCIICIOBAHUHN MOMyYeHA BEICOKAst A(P(EKTHBHOCTD MCIIONb-
30BaHUS IMaJell B KauecTBe JOOABKH IS CHIDKCHHUS TPESHUS M YBEIMUCHHS HECyIIel criocoOHocTH Macen. Kpome Toro,
B CJIO€ TPEHUsI CHI)KEHa TeMneparypa B npeaenax 10-20% B 3aBUCUMOCTH OT KOHLIEHTpALUK 3Majl B Maciie. DOMajb Bbl-
CTyIaeT B KaUeCTBE «TPETHETO TeJa», UMEIOLIEro Ooiee HU3KUM ko3 puumeHT TpeHus, paboTy pa3pylLeHus U yBeJIu4rBa-
o11ero (hakTHYECKYIO IIIOMaAb KOHTaKTa nap Tpenus. [Ipu ucneiranusax npucaaxu Oil-Package monyyen camblii HU3KUI
k03 umeHT TpeHus, KOTopbii aexuT B ipeaenax 0,182-0,20. HauMeHbmid ©3HOC pOJTUKA U BKJIA IbIIIA BO3HUKAET MPU
UCTIBITAHUSX HAa CHHTETHUECKOM Macie ¢ Tpubonpenapatom Oil-Package. HamMensmmii M3HOC BKIIABIIIA HAOMIOTANICS
TaK)Ke NP UCIIBITAHUU CHHTETHYECKOTO Maciia ¢ SMaibio 150 mr/i (3-MuHyTHAS).

Kutoueswvie crosa: TpubOTEXHUKA, TPEHUE, H3HOC, MACIIO, TIPUCAJIKA.

Accelerated tests of friction pairs during the analysis of shaft runnig-in of turbocompressors of agricultural machines

S. A. Baryshnikov, A. V. Gritsenko, A. Yu. Burtsev, A. A. Shaikemelov,
Zh. S. Rakhimov, O. G. Sazhaev, K. I. Lukomskiy

There are a lot of technologies to reduce friction in the nodes and mechanisms of modern automotive vehicles at
present time. Some of them are the development of new structural materials, the improvement of the surfaces of parts, the
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use of new highly effective oils and additives to them, the improvement of operating modes and conditions, etc. Among
these measures, the direction of application of additives and nanomaterials added to oil is distinguished, which reduce
the coefficient of friction and increase the bearing capacity of oils, as a result, significantly reducing wear. Microparticles
of additives into oil under the action of friction crumble and deform surface micronutriences and fill hollows, activating
processes on friction surface. In this work, it is supposed to obtain a significant effect of reducing the wear of parts when
enamels are introduced into oil and comparing the effect of their action with other nano- preparations. The purpose of the
study is to carry out wear tests of oils in a composition with fine enamel powders of different concentrations and to estab-
lish the degree of influence of powder concentration on wear dynamics. The following were taken as the basis for the tests:
1. Mobil Super 3000 SW synthetic oil — 40; 2. Mineral oil of SAE 10W — 40 API SF/CC grade. For evaluation criteria of
efficiency of application of enamels and nanopreparations the following are selected: wear of roller, upper and lower in-
serts, specific wear of friction pairs, moment of loading, temperature. In the methodological part of the work, the SMTs-2
unit was modernized. When studying the properties of fine powders, suspensions of tribopreparations (Micro-ceramic,
Oil-Package of WAGNER) were used in the form of liquid additives of ready-made mixtures and fine-dispersed enamel
powders of the main different particle size distribution. During experimental studies, a high efficiency of using enamels as
an additive for reducing friction and increasing the bearing capacity of oils was obtained. In addition, the temperature in
the friction layer is reduced in the range of 10-20 % depending on the concentration of enamel in the oil. The enamel is as
a “third body” having a lower friction coefficient, fracture operation and increasing the actual contact area of the friction
pairs. Testing of the Oil-Package additive got the lowest coefficient of friction in the range of 0.182—0.20. The smallest
wear of the roller and insert occurs during testing on synthetic oil with the Oil-Package tribopreparation. The lowest wear
of the liner was also observed when testing the synthetic oil with enamel of 150 mg/L (3 minutes).

Keywords: tribotechnics, friction, wear, oil, additive.
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MogeupoBanue BJAMSIHUSA NPpUMeceii Necka B CKBA:KMHHOI BoJle HA pecypc YIOPHOTI'0 MOJIMITHUKA
MOTPYKHOTO YJIEKTPOABUTATEIA

B. A. Byropumn, P. T. I'yceiinos, U. b. Llapes

AKTyaJIbHBIM BOIIPOCOM SIBIISICTCS HAJIC)KHOCTB MIPOTPY>KHBIX AIEKTPOJBUraTENICH B yCIOBUSIX CEIBCKOTO BOJOCHA0-
JKEHUSI, KOTOPBIE IIHPOKO HCIONIB3YIOTCS B AJICKTPOHACOCHBIX yCTAaHOBKaX. BTopas mo pacmpocTpaHeHHOCTH NMPHYHHA
OTKa3a TOTPYXHBIX EKTPOJBHUTaTeNeH 1Mocie 0TKa3a OOMOTKH — 3TO BBIXOJ M3 CTPOSI YIIOPHOTO TIOJIIHITHIKOBOTO y3JIa.
BMmecTe ¢ TeM BONPOCH! JOJITOBEYHOCTU YHOPHOTO MOALIMITHUKA U3yYEHbI HEAOCTATOUHO. [l MOAEIMPOBaHUS CTATH-
CTUYECKHUX XapaKTEPUCTHUK pecypca YIOPHOTO MOJIIUITHUKA MOTPY>KHBIX 3JIEKTPOABUTATEICH HEOOXOAUMO 3HATh BEPO-
STHOCTHBIC XapaKTEPUCTUKHU IKCIUTyaTallMOHHBIX (PAaKTOPOB, KOTOPBIE HOCAT CIyJaiHBIN XapakTrep. OXHIM N3 3HAYMMBIX
9KCIUTyaTaIlMOHHBIX ()aKTOPOB, BIMSIOIINX HA pecypc, ABISAETCS CoepiKaHHe B BOJE apTE3NAHCKUX CKBAKHH ITECKa, KO-
TOPBIA MPHBOIUT K MCTUPAHHIO YIIOPHOTO HommmnHuka. Jlanueie, npenpocrasienusie OBY «Teppuropuanbhbiii GoHT
reoJIorndeckoi nHpopMauu no YpaiabckoMy (enepaibHOMy OKPYTY», TO3BOJIIIIN PACCUUTATh CPEAHEE 3HAYCHUE U I10-
CTPOUTH THCTOTPAMMY JUTS COAEP>KaHMS TIeCKa B BOAE s 287 apTe3MaHCKUX CKBAXKHH, PACTIONOKEHHBIX Ha TEPPUTOPUHU
YensObuHckoit obmactu. Mcxond U3 BHAA TMCTOTPAMMBI CAENAHO TPEINOIOKEHHEe, 9TO COJepiKaHne TecKa YAOBIETBO-
PHUTENBHO OmUchIBaeTCs 3akoHOM Penest. Cornacue 3TOro mpeAnoaoKeHus U CTaTUCTUYECKUX JAHHBIX, IPOBEPSIIOCH MO
Kkputeputo cornacust [lupcona u ast yposus 3Hauumoctu o = 0,05 moxreepamiocs. Oneparop, NO3BOJSIOMNIT TOTyYaTh
BEIOOPKY M3 3aKOHa pacmpenaeneHus Penes, B Maremarunaeckom nakere MathCAD orcyTcTByeT. B cTaThe mpemioxeH cro-
€00 000HTH 3Ty TPYTHOCTB C TIOMOIIBIO METO/Ia 0OPAaTHOTO MPeoOpa30BaHMs, HA OCHOBAHHH KOTOPOTO MOYKHO TTOJIYYHUTh
BBIOOPKY U3 pacHpesiesieHHs, KOTOPOEe OMUCBHIBACTCS HYKHBIM HAM 3aKOHOM, €CIIH €CTh FT€HepaTop BEIOOPKH U3 HENPEPhIB-
HOTO PaBHOMEPHOTO pacmpeaeneHust B uatepnaie ot 0 go 1. [IpeanoxeH crnocod, kak OMMpasch HA MOIYUEHHOE paHee
AQHAJMTUYECKOE BRIPAXKEHUE IS Pecypca yIOPHOTO MOANIHNITHUKOBOTO Y371 MOTPY)KHBIX JIEKTPOABHUraTeNei, HaifiTh cTa-
THCTHYECKHE XapaKTEePUCTHKH pecypca, eCIIM H3BECTHBI CTATHCTHIECKUE XapaKTEePHCTHKN HKCILTYyaTaIllHOHHBIX (JaKTOPOB,
BKJIIOUAsl pacHpe/ieieHUE NeCKa B apTe3MaHCKUX CKBaXHMHAX.

Knrouegvie c06a: OTPY>KHON JIEKTPOIBUTATENb, YIOPHBIN MOIIINITHAK, PECYPC, TPAMECH IIECKa B BOAE.
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Modeling the effect of sand impurities in well water on the recource of the thrust bearing
of the submersible electric motor

V. A. Butorin, R. T. Guseinov, I. B. Tsarev

Aburning issue is the reliability of submersible electric motors in rural water supply conditions, which are widely used
in electric pump plants. The second most common cause of failure of submersible motors after winding failure is failure of
the thrust bearing assembly. At the same time, the issues of durability of the thrust bearing have not been sufficiently studied.
To simulate the statistical life characteristics of the thrust bearing of submersible motors, it is necessary to know the proba-
bilistic characteristics of operational factors, which are random in nature. One of the significant operational factors affecting
the resource is the content of sand in the water of artesian wells, which leads to abrasion of the thrust bearing. The data pro-
vided by the FBI (Federal Budgetary Institution) “Territorial Fund of Geological Information in the Ural Federal District”
made it possible to calculate the average value and build a histogram for the content of sand in water for 287 artesian wells
located in the Chelyabinsk region. Based on the type of histogram, it is assumed that the content of sand is satisfactorily de-
scribed by Rayleigh’s law. The agreement of this assumption and statistical data was tested by Pearson’s consent criterion
and confirmed for the significance level of a = 0.05. There is no operator to sample from the Rayleigh distribution law in the
MathCAD mathematical package. The article proposes a way to circumvent this difficulty with the inverse transformation
method, on the basis of which it is possible to obtain a sample from the distribution that is described by the law we need, if
there is a sample generator from a continuous uniform distribution in the range from 0 to 1. The method is proposed, as based
on the previously obtained analytical expression for the recource of the thrust bearing assembly of submersible electric mo-
tors, to find statistical characteristics of the recource if statistical characteristics of operational factors are known, including
the distribution of sand in artesian wells.

Keywords: submersible electric motor, thrust bearing, resource, sand impurities in the water.
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Moaesib HAIEKHOCTH BeTpO3HepFeTI/I'-leCK0]7] YCTAaHOBKH /14 3J'leKTpOCHaﬁ)KEHl/lﬂ OTAAJTCHHBIX
BOJOHACOCHBIX arperaroB

B. A. Bytopun, JI. A. Canuiun, P. T. I'yceiinos, U. b. Ilapes

B pacuere Hane)KHOCTH SIIEMEHTOB CHCTEMBI BETPOIHEPTeTHUECKON YCTAaHOBKHY JUIS AIICKTPOCHAOKEHSI OTJAICHHBIX
BOJJOHACOCHBIX arperaToB 3a/eicTBoBajack MH(YOpMAIUI 0 pabOTOCIIOCOOHOCTH JTAHHBIX 3JIEMEHTOB W UX B3aUMOJCH-
CTBHS B 3TOH CHCTeMe. 3HAUCHHE MTapaMeTPOB pabOTOCIIOCOOHOCTH OTACIBHBIX JIEMEHTOB MOXKHO YCTAaHOBUTH Ha OCHOBE
WCCIICIOBAaHHUN B PeabHBIX yCIOBUAX MPUMEHEHHS 110 HA3HAYCHHUIO, a TAKKE II0 Pe3ylbTaTaM OIBITOB Ha cTeH/e. Bemm-
YUHA TTAPaMETPOB MOXKET HOCHUTD JIETEPMUHUPOBAHHBIN WM CITydalHbIN XapakTtep. Ecnm nccnemyemsrii mapameTp HOCUT
CITyJafHBIN XapakTep, HE0OX0ANMO OIPEAETUTh 3aKOHEI €r0 pachpeneneHus. It 9TUX 3aKOHOB HaXOIATCS 3HAUCHUS T1a-
paMeTpoB paclpeneICHus, a TAKKEe CTAaTUCTUIECKHE XapaKTePHCTHKH. OIEHKY JOCTOBSPHOCTH YCTAHOBICHHBIX 3aKOHOB
pacripenencHus HapaOOTKU Ha OTKa3 M BPEMEHH BOCCTAHOBICHUS MOKHO IPOBECTH ITyTEM OLICHKH CXOIMMOCTHU PE3yib-
TaTOB, TIOTyYCHHBIX Ha CTCHIE, C JAHHBIMH KCIUTYyaTallMOHHBIX HCObITaHuH. OOOpyI0BaHHE CHCTEMBI JIEKTPOCHAOKE-
HUS BOJJOHACOCHBIX arperaToB dKCIUIYaTHPYETCsI COITACHO IIAHOBO-TIPEAYIPEIUTECIBHON CTpaTerni 00CTyKUBAHU, IPH
9TOM OTJAETBHBIC BUABI pabOT MPOBOASATCS 1O pacnrcaHuio. [10TOK 0Tka30B, BOSHUKAIOMINX B 3TOH CHCTEME, OTIMYACTCS
TEM, UTO OH SIBIIICTCSI MIPOCTEHIINM M 00JIalaeT TPEMs CBOMCTBAMU: OPJMHAPHOCTHIO, CTAIIMOHAPHOCTHIO U OTCYTCTBHEM
rocieneicTBus. BenencTBue 3Toro JaHHBIN MOTOK SIBISIETCS ITyaCCOHOBCKMM. K myaccOHOBCKOMY MOTOKY OTKa30B Be-
TPO’HEPTeTHUECKON YCTAaHOBKH MPUMEHUM MaTeMaTHUeCcKui anmnapar eneii Mapkosa. PacdeT KOHEUHBIX BEpOSITHOCTEH
COCTOSTHHSI CHCTEMBI OIIMCHIBACTCSI CHCTEMOH JIMHEHHBIX A (PepeHINANBHBIX YPaBHCHNH, KOTOPBIE PEIIAINCh METOIOM
npeoOpazoBanuii Jlamraca, ¢ yaeToM HadaJIbHBIX 1 HOPMHUPOBOYHBIX YCIOBHH. B cTaThe mMoTydeHb! BRIPaKeHHUS, OMHCHI-
BAIOIIME MOJIEIh HA/ICKHOCTH IEKTPOCHAOKCHHUS BOIOHACOCHOTO arperara B BUJE KOA(QHUINEHTA TOTOBHOCTH CHCTEMBI
C YUETOM MHTEHCHBHOCTH OTKA30B M BOCCTAHOBJICHHUS €€ DJICMEHTOB.

Knioueguie cnosa: Monens HaTEKHOCTH, BETPOIHEPTETHIECKAST YCTAHOBKA, BOJOHACOCHBIC arperarsl, KO3 GHUINeHT
TOTOBHOCTHU.
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Wind Power Plant Reliability Model for power supply of remote water pump units
V. A. Butorin, L. A. Saplin, R. T. Guseinov, 1. B. Tsarev

In calculating the reliability of the elements of the wind power plant system for the power supply of remote water pump
units, It was used the information about the operability of these elements and their interaction in this system. The value of the
operability parameters of individual elements can be established on the basis of studies in real conditions of application by
purpose, as well as by the results of experiments on the stand. The value of the parameters can be deterministic or random. If
the studied parameter is random, it is necessary to determine the laws of its distribution. For these laws there are distribution
parameter values as well as statistical characteristics. Evaluation of reliability of established laws of time distribution between
failures and recovery time can be carried out by evaluation of convergence of results obtained on the stand with data of per-
formance tests. The equipment of the power supply system of water pump units is operated in accordance with the planned
preventive maintenance strategy, while certain types of work are carried out according to the schedule. The flow of failures
that occur in this system is distinguished by the fact that it is the simplest and has three properties: ordinariness, stationarity
and lack of consequence. As a result, this stream is Poisson. A mathematical apparatus of Markov circuits is applied to the
Poisson stream of failures of a wind power plant. The calculation of finite probabilities of the state of the system is described
by a system of linear differential equations, which were solved by the Laplace transformation method, taking into account
the initial and standard conditions. The article contains expressions describing the model of reliability of the water pump unit
power supply in the form of the system availability factor considering the failure rate and recovery of its elements.

Keywords: model of reliability, wind power plant system, water pump units, availability factor.
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MoaesupoBaHue TeMIePATyPHO-BIAKHOCTHOTO PeKHMA B IMUEJTHHOM YiIbe
C. B. OcbkHn, A. A. Jlo3a, C. M. ®egak

MHOTO y4eHBIX W IPOCTO MYEIOBOIOB U3yYArOT TIOBEICHHE ITUeIl, CIOCOOBI CO3MAHUS U TOAACPKAaHHI UMH TTapaMe-
TpoB MUKpokinMara. OCOOEHHO MHTEPECHO MX CYIIECTBOBAHHE B 3UMHHI IIEPHOJ, KOT/Ia OHH HAXOIATCS B KIyOe M MX
YKH3HEHHBIE ITPOIIeCChl 3aMeuIeHbl. Ha 0CHOBe paHee MpoBEIEHHOTO MOACIHPOBAHUS OCHOBHBIX MTPOIECCOB B MTUCITHHOM
ynbe ObLIO IPOBEACHO JalbHENIIIee HCCIE0BAaHNE TEMIIEPATypHO-BIaKHOCTHOTO PEKUMA U yCTaHOBJICHBI apaMeTphl, Ha
Hero Biustronue. Mcnonszosanue unrepgeiicos [10 Comsol «Heat Transfer», « Transport of Diluted Species» u «Laminar
Flow» mo3BONMMIO MOMYyYUTh H300paKEHHS BIAXXHOCTHBIX M TEMIIEPAaTypHBIX MOJEH B YIIbE B 3aBUCHMOCTH OT HapyX-
HOM TeMITepaTypbl BO3IyXa. YCTaHOBIICHO, YTO TIPU KOJICOAHUSIX OKPYXKAFOIIETO yiel Bo3ayxa oT MuHyc 28 °C 10 miroc
15 °C myemnsl cTabMIIBLHO IepiKar B Kityoe Temiieparypy okouio 30 °C. IIpu HU3KHX TeMIeparypax BHYTPEHHUE CTCHKH YITbsI
OXJTKIAIOTCS TIPAKTHICSCKH 10 TEMIIepaTyphl Hapy )KHOTO Bo3myxa. Bee momydeHHbIe pe3ybTaThl XOPOIIO COIIacyrOTCs
C JIUTEPaTypHBIMH JAHHBIMHU U COOTBETCTBYIOT IPUPOAHOMY COCTOSHUIO Imuell. [Ipu HU3KUX TeMIepaTypax BHE yibs ITue-
JIbl MOENAIOT OOJbIIEe MeJia, UIST OOJbIIe BBIXOJ BJard U3 Kiy0a U MPOUCXO/AT MOBBIIICHHBIE MOTEPH TEIUIa C BEHTUIIA-
nueil. MccnenoBanue TpaeKTOpUid ABUKEHMsI BO3/lyXa BHYTPHU Yilbsl II03BOJIET 1aTh PEKOMEHAALIUY [TYEJI0OBOAAM I10 YIIyu-
IICHUIO BEHTWIAINY 3a{HeH yacTu ynbs. HaOmomaeTcst MOBEIICHHAs BIAYKHOCTD 3aJHEH CTCHKU Yibs | MOTOJNKa. Eciu
B TIPOIIECCE 3UMOBKH MTPOM30HIYT HAPYIICHHS BEHTIIISIIHOHHBIX TOTOKOB BO3IyXa, TO HEOOXOIMMO TaKKe MPUHITH MEPHI
10 CHIKEHHIO BIIATU B 3aCTOMHBIX 30HAX IPUMEHEHHEM BIIarOIOTIONIAIONINX MaTepHaoB. Vcronp30BaHme MIeI0BOgaMU
JIEPEBSIHHBIX YIbEB MO3BOJSIET CHU3UTD BIAXKHOCTD B YJIbE 32 CUET a/ICOPOLMHU BIIATU CTEHKAMU JKUJIUILA.

Knrouesvle cnosa: maenosonctso, «Comsol», MogenupoBaHie, MUKPOKIMMAT, TEMIEPATypa, BIaKHOCTb.

Simulation of temperature and humidity conditions in a bee hive
S. V. Oskin, A. A. Loza, S. M. Fedak

Many scientists and just beekeepers study the behavior of bees, how they create and maintain microclimate parame-
ters. Their life in winter is especially interesting, when they are in the club and their life processes are slowed down. Based
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on the previous modeling of the main processes in the bee hive, a further study of the temperature and humidity regime was
carried out and the parameters affecting it were established. The use of the Comsol software interfaces “Heat Transfer”,
“Transport of Diluted Species” and “Laminar Flow” made it possible to obtain images of humidity and temperature fields
in the hive depending on the external air temperature. It was established that when the surrounding hive fluctuates from
minus 28 °C to plus 15 °C, the bees stably keep a temperature of about 30 °C in the club. At low temperatures, the inner
walls of the hive are cooled almost to outside air temperature. All obtained results are in good agreement with the literature
data and correspond to the natural state of bees. At low temperatures outside the hive, bees eat more honey, there is more
moisture coming out of the club and there is increased heat loss with ventilation. The study of air trajectories inside the hive
allows you to give recommendations to beekeepers to improve the ventilation of the back of the hive. There is increased
humidity in the rear wall of the hive and ceiling. If air ventilation flows are disturbed during wintering, it is also necessary
to take measures to reduce moisture in stagnant areas using moisture-absorbing materials. The use of wooden hives by
beekeepers allows you to reduce the humidity in the hive due to the adsorption of moisture by the walls of the hive.

Keywords: beekeeping, «Comsoly, simulation, microclimate, temperature, humidity.

YK 621.577.6:621.039.534.33(470.55)
DOI: 10.55934/2587-8824-2023-30-2-230-235

OneHka HU3KONOTEHIMAJIBLHOM TeNJ10BoI YHeprun arMmocdepHoro Bo3ayxa YensaouHckoii oda1actu
€ eJIBI0 ee YTHJIM3ALHMN B BO3AYIIHBIX TEIUIOBBIX HACOCAX

0. C. lItamkuna-I'upuna, O. C. BosakoBa

B cBsi3u ¢ nmepeopueHTanKei cUCTEM TEIIOCHAOKEHUS Ha HU3KOTEMIIEPATYPHbIE CHCTEMbI OTOIJICHUS TIEPCTICKTHB-
HOW TEXHOJIOTHEH, MCIIONIB3YIOMEeH HU3KOMOTEHINANBHYIO TETIOBYIO SHEPTHIO, SIBISCTCS CHCTEMa OTOIUICHHUS Ha 0Oase
TETUTOBBIX HACOCOB, XOPOIIIO 3apeKoMeH 10BaRBIIast ceds B mupe. B Poccun aTa cuctema meet HeOOIBIION MPaKTHYECKON
OIIBIT, OJHAKO 3a [TOCJICAHNE ABAJLATh JIET HAY4YHbII HHTEPEC K ATOM TEXHOJIOIMH BBIPOC U B Halllel cTpaHe. B nociennee
BpeMsi OOJIbIIOE BHUMAHUE B HAYUHBIX KPYrax yAenseTcs TeMe HCCIEAOBAaHMI BO3AYIIHBIX TEIIOBBIX HACOCOB B 30HE
YMEPEeHHO-KOHTHHEHTAIFHOTO KIIMMAaTa, XapaKTepHOTo sl OONBIIMHCTBA TeppuTopuid Poccnn, 1, B wactHOCTH, 11t FOX-
HOTO Ypaua, T.K. HCTIOJIb30BaHUE COBPEMEHHBIX TEXHOJIOTHI TTO3BOJIHIIO JOOUTHCS BRICOKOH dHEpreTHUecKoil a¢dexTrB-
HOCTH 9TUX YCTAaHOBOK AK€ IIPU OTPULATENIBHBIX TEMIIEpaTypax OKpY>Karowei cpeabl. Llenblo ucciienoBanuil sBIsSeTCs
OTIpEeICTICHNE SHEPTeTUUECKOro MOTEHIHAIa aTMOC(EPHOTo BO3LyXa U OLCHKH BO3MOKHOCTH YTHIM3ALUH 3TOI SHEpruu
B BO3AYIIHBIX TEIUIOBBIX Hacocax B mpenenax YemsOuackoit obmactu. B paGore ast n3ydeHUs] METEOPOIOTHUECKUX Xa-
PaKTEePHUCTHK MPUMEHSIIHCH METOIBI MATEMAaTHIEeCKON CTAaTUCTHKH. B pe3yibrare HcciiefoBaHus aBTOpaMH OblIa MPUHSTA
UHTErpalibHasi KpruBasi 00eCleueHHOCTH, Ha3blBaeMasi TpexnapaMeTpHueCKUM raMMa-pacipejencHieM. B kauecTse pac-
4eTHOro rofa 6su1 puHAT 80 %-if 10 00eCTIeueHHOCTH 110 TEMIIEPATyPe 3a OTOMUTENbHBIN NepHo. 3a pacCIETHYIO TEMIIe-
parypy IIpUHATa MUHUMAaJlbHas CpEeAHEMECAYHAs TEMIIEpaTypa HapyKHOI'O BO31yXa pacueTHOIO Toja.

Knioueguie co6a: HU3KONMOTEHIIMANIbHAS TEIIOBAsl SHEPTHs, TEIIOBOM HACOC, SHEPreTUUECKUH MOTEHIMAl aTMOC-
(bepHOrO BO3/yXa, METOABI MATEMATHUECKOM CTATUCTUKH, KPUBasi 00ECIEUCHHOCTH, TEMIIEpaTypa HapyKHOTO BO3AyXa.

Assessment of low-grade thermal energy of atmospheric air in the Chelyabinsk region
for its utilization in air heat pumps

0. S. Ptashkina-Girina, O. S. Volkova

In connection with the reorientation of heat supply systems to low-temperature heating systems, a promising technol-
ogy using low-grade thermal energy is a heating system based on heat pumps, which has proven itself well in the world. In
Russia, this system has little practical experience, but over the past twenty years, scientific interest in this technology has
grown in our country. Recently, much attention in scientific circles has been paid to the topic of research of air heat pumps
in the zone of the temperate continental climate, characteristic of most territories of Russia, and, in particular, for the South
Urals, since the use of modern technologies has made it possible to achieve high energy efficiency of these plants even
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at negative ambient temperatures. The purpose of the research is to determine the energy potential of atmospheric air and
assess the possibility of using this energy in air heat pumps within the Chelyabinsk region. In order to study meteorolog-
ical characteristics, methods of mathematical statistics were used. As a result of the study, the authors adopted an integral
probability curve called a three-parameter gamma distribution. As the calculation year, 80% in terms of temperature
availability for the heating period was taken. The minimum average monthly temperature of the outside air of the cal-
culated year was taken as the design temperature.

Keywords: low-potential heat energy, heat pump, energy potential of atmospheric air, methods of mathematical sta-
tistics, probability curve, outside air temperature.

VIK 612.112:636.4.082.13
DOLI: 10.55934/2587-8824-2023-30-2-236-242

Poan rOpMOHOB THpeOH}]HOﬁ OCH B (l)OpMHpOBaHI/II/I J]eﬁKOIIHTapHOFO CoCTaBa KPOBU XPAYKOB U CBUHOK
PEMOHTHOI'0O CTa/la

M. A. lepxo, P. C. Mekun, A. O. [lepxo

Jlana cpaBHMTENbHAS OIICHKA JEHKOIUTAPHOTO IIyJia KPOBU y PEMOHTHOTO MOJIO/IHSIKA CBUHEH B 3aBUCHMOCTH OT
1oj1a, TTOPOJBl U YPOBHS TUPECOUIHBIX TOPMOHOB B KPOBOTOKE. YCTAHOBJIEHO, YTO B MEPHU(PEPUIECKOM KPOBEHOCHOM
pycie CBUHOK U XPSIYKOB 00I1Iee KONMUYECTBO JICHKOIUTOB MPEBBIIACT TpaHuIly HopMbl Ha 11,68-23,37 u 5,18-29,25%
U cocTtaBmsieT B cpeqreM mo rpymme 18,70+0,51 u 18,39+1,28 10°/n. Ha nefikonuTapHslil Myl KPOBU HE BIHUSET MO
CBUHEH; ¢ MOPOOH )KUBOTHBIX CONPSKEHO KOJTMUECTBO 0a30(hUI0B, 503MHO(PHUIOB U MATOUYKO-SCPHBIX HEUTPO(DUIOB,
COOTBETCTBYIOIIEE TPAHUIIAM HOPMBI, U HE 3aBHCHUT OT MOPOJABI YPOBEHb CEIMEHTOSACPHBIX HeHTpoduiaos, mumdo-
IUTOB U MOHOIIMTOB, OTIHYAIONIEECS OT HOPMATUBHBIX MPEAETIOB. B KPOBH PEMOHTHBIX CBHHOK U XPSYKOB MOPOABI
Jopok koHueHTpanus ¢T3 u ¢T4 npesbimaeT ypoBeHb HOPKIIUPOB U JaHApacoB Ha 16,66-23,20 u 5,49-35,81 %. Ilo-
JI0BOIT TUMOpGU3M XapakTepeH i ypoBHs ¢T4: y XpsSUKOB MOPOBI JIOPOK €ro COAEPKaHUE BBIIIE, YEM y CBUHOK, HA
11,43 %, a y HOpKIIMPOB | JaHIpacoB Ha000poT, Huxke Ha 4,22 u 15,00 %. B opranu3mMe peMOHTHBIX CBUHOK U XPSYKOB
Pa3HBIX OPOJ cojiepkaHue ¢T3 KoppeaupyeT ¢ YUCIOM CerMeHTO-sAepHbIX HelTpoduioB (y cBuHOK 7 = 0,47+0,08 —
0,55+0,11; y xpsukoB r = 0,49+0,27 — 0,68+0,42) u mumponutos (y cBuHok » = —0,48+0,12 — —0,82+0,10; y XpsuKoB
r=-0,52+0,22 — —-0,66+0,43).

Knioueguie cnosa: KpoBb, CBUHKH, XPSIYKU, THPOKCUH, TPUHONTHUPOHHH, JICHKOLUTHI, KOPPEIISAIIHH.

The role of thyroid axis hormones in the formation of the leukocyte composition of the blood of boars and gilts
of the replacement herd

M. A. Derkho, R. S. Mekin, A. O. Derkho

A comparative assessment of leukocyte blood pool in replacement young pigs depending on sex, breed, and thyroid
hormone levels in the bloodstream is given. It was established that in the peripheral bloodstream of gilts and boars, the
total number of white blood cells exceeds the normal limit by 11.68-23.37 and 5.18-29.25% and is on average in the
18,70+0,51 group and 18,39+1,28 109/1. The white blood cell pool is not affected by the sex of pigs; the number of baso-
phils, eosinophils and rod-nucleated neutrophils corresponding to normal limits is associated with the animal breed, and
the level of segmented neutrophils, lymphocytes and monocytes that differs from the regulatory limits does not depend on
the breed. In the blood of replacement pigs and boars of the Duroc breed, the concentration of fT3 and ¢T4 exceeds the
level of Yorkshires and Landraces by 16.66-23.20 and 5.49-35.81 %. Sexual dimorphism is characteristic of the cT4 level:
in boars of the Duroc breed, its content is higher than in pigs, by 11.43 %, and in Yorkshires and Landraces, on the contrary,
lower by 4.22 and 15.00%. In the body of replacement gilts and boars of different breeds, the content of fT3 correlates
with the number of segmented neutrophils (in gilts » = 0,47+0,08 — 0,55+0,11; in boars » = 0,49+0,27 — 0,68+0,42) and
lymphocytes (in gilts » =-0,48+0,12 — —0,82+0,10; in boars » = —0,52+0,22 — —0,66+0,43).

Keywords: blood, gilts, boars, thyroxine, triiodothyronine, white blood cells, correlations.
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HN3meHeHNne reMaToJIOrHYeCKUX NMOKa3aTeJieil TeJsIT B MOJIOYHBII Neproa NPH aanTaluun
K TeXHOTeHHBIM (pakTOpaM Ha (poHe MPUMeHEeHUsI Mpenapara «XapuTokce KuakocTs»

H. A. ‘Kypaseuasb, B. B. XKypases, O. FO. MeuiepsikoB

B craTpe mpencrasiena qUHAMIKA H3MEHEHHS TeMaTOJIOTMYESCKIX ITOKa3aTelel TeISIT B MOJIOUHBIH ITepruox Ha (oHe
MpUMEeHeHUs mpernapara «XapuTokce KuakocTb», 001agaronero aHTHOKCHAaHTHIMU, aHTUMUKPOOHBIMH, aHTHCTPECCO-
BBIMH TEMOCTHMYJIHPYIOIUMHI U JpyTUMHU (QYHKIHMSIMHU, KaK MPOSBICHUE CTpecc-peakinuu. VccienoBaHusi pOBOIMITN
B YCIIOBHSIX IPOMBIIIICHHOTO CKOTOBOMYecKoro mpermnpustus Camapckoil obmactu. OOBEKTOM HCCIICIOBAHUS OBLTH
TeNATa B BO3pAcTe OT POXKACHUS J0 NIECTH MECALEB, MPEAMETOM — JWHAMHUKA MOP(OIOTUYECKUX MOKa3areje KpoBU
U JCUKOIIUTAPHBIX WHIIEKCOB, TIOKA3aTEIN POCTa TEIAT. Pe3yibTaTsl HCCIIeTOBaHUH TOKa3ali, YTO BEITAWBAHUE C BOJOH
TeNATaM Ha BTOPOM, TPETbEM M YETBEPTOM MecsAlax BhIpallliBaHMs mpernaparta «XapuTtokc XKuakocTtb» JBa pas3a B JIeHb
o 30 MJI Ha roJIOBY CIIOCOOCTBOBAJIO YCTAHOBJICHHUIO OOINEH TEHICHIIUH K aJlanTallid OpraHu3Ma Ha BO3/ICHCTBUE TEX-
HOTCHHBIX (JAKTOPOB, YTO B KOHEYHOM HTOTE COIPOBOXKIACTCS YBEIMUCHUEM IIPOAYKTHBHOCTH TEIST B BO3PACTE MIECTH
MeCcsIIEB: )KMUBOM Macchl TeJAT 10 17,96 %, ckopoctu pocra tenst — 1o 21,47 %, sneprun pocta — 10 21,1 %, npeBocxo-
cTBY mpomepoB Tena — g0 11,01 %. Ha ¢pone npuMeHeHns mpemapara K KOHITy MOJIOYHOTO TIEPHO/IA BHIPAIIIMBAHUS TEIST
YCTaHOBIIEHO TOBBIIIEHUE (DYHKIIMK T€MOII033a U CHUKEHUE CTPECC-PEAKIINH, BBIPAXKEHHOE OTHOCUTENbHBIMU SPUTPOLIU-
TO30M U JICKOIIMTONEHUEN — MOBBILIEHUEM B KPOBU TEJIAT B BO3PACTE ILIECTU MECSLEB YPOBHS 3pUTpoLUTOB Ha 4,16 %,
MOHOLUTOB — Ha 27,88 %, CHIKEHHEM — YPOBH:I JIeHKoIuToB Ha 8,91 %, 3a CUET CErMEHTOSICPHBIX HEUTPO(IIOB — HA
23,37 %. Ilpenapat «XapuTokc KUIKOCTE» CIIOCOOCTBYET CHIPKCHHIO BO3ICHCTBHS CTpecC-(pakTOPOB Ha OPTaHNU3M TEISAT
B MOJIOYHBIHM MEPHOJ: K KOHIy MOJIOYHOTO Tieprosia ypoBeHb uHaekca Kpebca cHmkaercs Ha 40,28 %, nHaekca cipura
NEHKOIUTOB KpoBH — Ha 41,57 %, nefikonuTapHOro nHAEeKca MHTOKCHKauu — Ha 19,05 %, numdonutapHoro uHAEKCa —
ToBBIIIaeTes Ha 57,25 %.

Knroueswvie croga: Tensita, TEXHOTGHHBIA CTPECC, SPUTPOIIUTHI, JICHKOIMTHI, IEHKOrpamMma, JICHKOIUTaApHbIE WHICK-
CBI, CKOPOCTB POCTa, TIPOMEPHI.

Change in hematological parameters of calves in the milk period. when adapting to technogenic factors against
the background of the use of the drug “Kharitox Liquid”

N. A. Zhuravel, V. V. Zhuravel, O. Yu. Meshcheryakov

The article presents the dynamics of changes in hematological parameters of calves during the milk period against
the background of the use of the drug “Kharitox Liquid”, which has antioxidant, antimicrobial, anti-stress hemostimulating
and other functions, as a manifestation of a stress reaction. The studies were carried out in the conditions of an industrial
cattle breeding enterprise in the Samara region. The subject of the study were calves aged from birth to six months, the
subject was the dynamics of morphological indicators of blood and leukocyte indices, indicators of calf growth. The results
of studies showed that drinking with water to calves in the second, third and fourth months of growing Kharitox Liquid
twice a day at 30 ml per head contributed to the establishment of a general tendency to adapt the body to the effects of tech-
nogenic factors, which is ultimately accompanied by an increase in calf productivity at the age of six months: live weight
of calves up to 17.96 %, growth rate of calves — up to 21.47 %, growth energy —up to 21.1 %, superiority of body measure-
ments — up to 11.01 %. Against the background of the use of the drug at the end of the milk period of calf cultivation, an
increase in hematopoiesis function and a decrease in stress response was found, expressed by relative erythrocytosis and
leukocytopenia — an increase in the blood of calves aged six months in the level of erythrocytes by 4.16 %, monocytes — by
27.88 %, a decrease in the level of leukocytes by 8.91 %, due to segmented neutrophils — by 23.37 %. The drug “Kharitox
Liquid” helps to reduce the impact of stress factors on the body of calves in the milk period: by the end of the milk period,
the level of the Krebs index decreases by 40.28 %, the blood leukocyte shift index — by 41.57 %, the leukocyte intoxication
index — by 19.05 %, the lymphocyte index — increases by 57.25 %.

Keywords: calves, man-made stress, red blood cells, white blood cells, leukogram, white blood cell indices, growth
rate, measurements.
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CpaBHuTeJbHAs OLeHKA 3P (PeKTUBHOCTH CXeM JieYeHH s KOLIEK, 00JIbHBIX IUCTHTOM
H. A. Kypaseas, O. B. Haymosa, /. M. MakcumoBuy, A. B. MudraxytaiuHos

[IpencraBneHsl pe3yabTaThl CPABHUTEIBHON OIEHKH (D(MEKTHBHOCTH CXEM JICUCHHUS KOMIEK, OONBHBIX IMCTUTOM,
B YCJIOBHSIX CETEBOI0 KOMMEPUYECKOTO BETEPHHAPHOTO JIeUeOHO-TIPO(MIAKTHIECKOTO yapexnenus I. Yenssouncka. OObeKToM
uccienoBanus Obutn 20 KOIIEK B BO3pacTe OT 2 10 6 JIET )KUBOI Maccoif oT 3 10 5 KT pa3IuIHON MOPOJIBI ¢ KITMHUKO-TEMAaTo-
JIOTUYECKUM CTaTyCOM, XapaKTEPHBIM JIIS BOCIIAJICHUSI MOYEBOTO ITy3bIPsl, ONTBEPIKICHHOTO YIIBTPa3ByKOBBIM HCCIICIOBA-
HueM. CpaBHEHHUIO MOIIIEKAIN KOMILUICKCHBIC CXEMBI JICYCHUSI KOIIIEK, OCHOBAaHHBIC Ha IPUMEHEHHH CIIa3raHa, OKa3bIBAIOIIe-
TO aHAJBI€3UPYIONIEE U CIIa3MOIUTHUYECKOE ICHCTBUE, M TAMAaBUTA, TOBBIIIAIOIETO ECTECTBEHHYIO PE3UCTCHTHOCTH KOIIIEK.
B kauecTBe aHTHOAKTEPHATEHOTO CPEICTBA KOIIKAM KOHTPOJIBFHOM TPYTIIBI IIPUMEHSITN OUIIMIUIAH-3, ¢ [EeTbI0 HOpMaTu3a-
uH (QYHKIMU TIOYEK U MOYCBBIBOJSIIHX ITyTEH — KOTIPBHH, KOIIIKAM OITBITHOW IPYHITEI — 0aiTpmi 2,5 % u cron-nuctut buro.
YCTaHOBIIEHO, YTO CPEAU KOIIIEK C BOCTIAJIEHUEM MOUEBOTO My3bIps 65 % nMenu 0eCKOHTPOIBHBIN BHITYIT HA YITUILY, KOpMJIe-
aue 60 % XUBOTHBIX OBLTO co cToia. [Ipumenenne GaliTpria n cTon-IcTHTa brio B cpaBHEHNH ¢ IPUMEHEHNEM OHITHIITH-
Ha-3 1 KoTopBUHA B 1,47 pa3a ycKOpsIeT NCYC3HOBEHHE KIMHIIECKUX TPH3HAKOB H YITyUYIICHAE OOIIEro COCTOSHUS KOIIEK.
Ha cHikeHHe BOCHAIMTENBHOTO MPOIIECCa B PE3YyNIBTaTe KOMIUIEKCHOM Teparuy yKa3blBaeT CHUXKECHUE YPOBHSI JISHKOIIUTOB
B KpoBu Komiek B 1,4-1,59 paza, ckopoctu ocemanust s3putponutoB — B 1,3—1,48 pasa, pe3ynbrarsl UCCIEAOBAHUSI MOYH.
OxoHOMHUYECKast 3Y(PEKTUBHOCTH TUATHOCTHUCCKUX U JICUCOHBIX MEPOIPHSATHIA TIPH IIIICTHTE KOIICK, Ha (POHE IPUMECHCHUS
raMaBUTA M CMIa3raHa ¢ BKIIOUEHUEM B CXeMY JICUeHHs OMIIMIITMHA-3 U KOTApBUHA cocTaBuia 1,6 py0. Ha ofiiH pyOIIb 3aTpar,
Gaitrpmia 2,5 %, cron-nmcrura bro — 2,1 py0. Ha oguH pyOns 3aTpart.

Kniouegvie cnosa: BeTepruHApHAsT KIMHHUKA, KOIIKH, MOYEONIOBAs CUCTEMA, IIUCTHUT, aHTHOAKTepHaIbHAs TEPaIus,
Gatitpun 2,5 %, onmumH-3, 3G QEeKTHBHOCTD JTeUeOHBIX MEPOTIPHATHI.

Comparative evaluation of the effectiveness of treatment regimens for cats with cystitis
N. A. Zhuravel, O. V. Naumova, D. M. Maksimovich, A. V. Miftakhutdinov

The results of a comparative assessment of the effectiveness of treatment regimens for cats with cystitis in the con-
ditions of a network commercial veterinary medical and preventive institution in Chelyabinsk are presented. The subject
of the study were 20 cats aged 2 to 6 years with a live weight of 3 to 5 kg of various breeds with a clinical and hemato-
logical status characteristic of bladder inflammation confirmed by ultrasound. Complex cat treatment regimens based on
the use of spasgan having analgesic and antispasmodic effects and gamavit increasing the natural resistance of cats were
to be compared. Bicillin-3 was used as an antibacterial agent to cats of the control group, cotervin was used to normalize
the function of the kidneys and urinary tract, baytrile 2.5 % and stop cystitis Bio to cats of the experimental group. It was
found that among cats with bladder inflammation, 65 % had uncontrolled walking outside, feeding 60 % of animals was
from the table. The use of baytril and stop cystitis Bio in comparison with the use of bicillin-3 and cotervin accelerates the
disappearance of clinical signs and the improvement of the general condition of cats by 1.47 times. Decrease of inflam-
matory process as a result of complex therapy is indicated by decrease of white blood cell level in cats by 1.4—1.59 times,
erythrocyte sedimentation rate — by 1.3—1.48 times, results of urine examination. The economic effectiveness of diagnostic
and therapeutic measures for cat cystitis, against the background of the use of gamavit and spasgan with the inclusion
of bicillin-3 and cotervin in the treatment regimen, amounted to 1.6 rubles. per ruble of costs, baytril 2.5 %, stop cystitis
Bio — 2.1 rubles. per ruble of costs.

Keywords: veterinary clinic, cats, genitourinary system, cystitis, antibacterial therapy, baytril 2.5 %, bicillin-3, effec-
tiveness of therapeutic measures.
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Croco0 nporuo3upoBaHusi BOCHPOU3BOAUTETbHBIX KA4e€CTB CBHHOMATOK
A. . Ky3nenos, P. P. ®arkynaaun, H. I1. CmonsikoBa

B ocHOBy crnoco6a nmporHO3WpOBaHUs BOCIIPOU3BOIUTEIBHBIX KAYE€CTB CBHHOK ITOJIOKEHA CTENEHb UX CTPECCUYB-
CTBUTEIBHOCTH. /)1 onpenieneHns BIUsAHUS CTPECCUYBCTBUTEIBHOCTH Ha PEMPOLYKTHBHBIE Ka4€CTBa CBUHOK OBLIH MPO-
BE/ICHBI MICCIICAOBAHNS B YCIIOBHSX IUIEMEHHON (hepMbl cenmbxosnpeanpusatus Cnbatickoe, Pecybnuka bamkoprocTan.
Juist aToro O6butH B3sTHI 10 TOMeTOB mopocsT 1o 10 royioB B kaxaoM. [TopocsiTa ObUIM MOTYYESHBI OT MJIEMEHHBIX CBUHO-
MaTOK KpyIHOW 0eJoi moponbl 2 u 3 0nopocoB, OCEMEHEHHBIX XpsIKaMu KPYMHOUN Oenoi mopojsl. [lojgcocHblil epron
JUTSL TIOPOCST mpojoiikaicsa B TedeHne 60 cyTok. B koHIle mofcocHOro neprosia y CBUHOK JJISl AaJIbHEHIIETO MpOBEe-
HUST HAONIONCHUH OTPeIeNsuli YPOBEHb CTPECCOBON TyBCTBHUTENbHOCTH criocodoMm A.M. Kysnemosa u @.A. Cynararyi-
nmuHa. [Tocnie oTheMa 1Mo MPUHIIMITY aHAJIOTOB ObLTH CHOPMUPOBAHBI JBE TPYIITBI CBUHOK M3 YHCIA CTPECCYCTONYMBBIX
U CTPECCUYBCTBUTEIBHBIX, KOTOPHIX BBIPAIMBAIHN B OTAEILHBIX OOKCax, B IIeXe JopaliuBanus. B Bo3pacte mecsta Me-
CSILIEB CBMHOK OCEMEHsUIM XpsikaMu mopozs! Janapac. [locne 1, 2 1 3 BOCIPOM3BOAUTENBHBIX IIMKJIOB Y CBUHOMATOK
OTIPENISISIT PENPOAYKTUBHBIC KaY€CTBa, KOTOPBIC OIEHUBAIU 0 YHCITY POJMBIIUXCS MOPOCAT HA | CBUHOMATKY, Macce
POJMBIIIETOCS] TIOMETA, CPEeIHEH XKUBOW Macce 1 MOpoceHKa, KOJMYeCTBY HOPMOTPO(UKOB ¥ THIIOTPO(GHUKOB B TIOMETE.
B nienb oThema onpe/ensiii COXpaHHOCTh, BEC IIOMETa, CPEIHUN Bec | MOpOoCeHKa, CPeTHECY TOUHBIN ITPUBEC MACCh TEla,
KOJIMYECTBO HOPMOTPOPHUKOB U TUTIOTPO(DHUKOB. OIIEHKY MOJIOYHOH MPOAYKTUBHOCTH CBUHOMATOK MPOBOJIMIIM TI0 )KHBOMY
Becy 1momeTa Ha 21 CyTKH JIaKTallui. YCTaHOBIICHO, YTO OMpPECIICHUE CTETICHH CTPECCOBOM YYBCTBUTEIHLHOCTH Y CBUHOK
B PaHHEM BO3pacTe MMO3BOJISET MPOTHO3UPOBATH MX OYIYIIYIO POIYKTUBHOCTh. Y CBUHOK C HU3KOH CTPECCOBOM YyBCTBH-
TEJIHLHOCTHIO TIOKA3aTeNIn BOCIPOU3BOAUTEIBHBIX KaueCTB ObLIN BBIIIE TIOCIE TIEPBOTO oropoca Ha 5,2—17,3, Broporo —
8,7-22,3, tpetbero — 5,1-26,4, B cpenHeM 3a Tpu onopoca — 6,3-22,0%, uem y CTpeccuyBCTBUTEIbHBIX KMBOTHBIX.

Kniouesvie cnosa: CBHHKH, paHHI/Iﬁ BO3pacT, CTPECCUYBCTBUTCIIBHOCTD, CTpeCCyCTOfIIIPIBOCTL, BOCIIPOMU3BOAUTCIIb-
HBIC Ka4€CTBaA.

Method for prediction of reproducible properties of sows
A. L. Kuznetsov, R. R. Fatkullin, N. P. Smolyakova

The method for prediction of reproducible qualities of pigs is based on the degree of their stress sensitivity. To de-
termine the effect of stress sensitivity on the reproductive qualities of pigs, studies were carried out in the conditions of
the breeding farm of the agricultural enterprise Sibayskoye, Republic of Bashkortostan. For this, 10 litters of piglets were
taken, 10 heads each. Piglets were obtained from breeding sows of large white breed 2 and 3 farts inseminated with coarse
white rock boars. The suction period for piglets lasted for 60 days. At the end of the suction period, the level of stress sensi-
tivity was determined in pigs for further observation by the method of A.I. Kuznetsov and F.A. Sunagatullin. After weaning
according to the principle of analogues, two groups of pigs were formed from among stress-resistant and stress-sensitive,
which were grown in separate boxes, in the growing shop. At the age of ten months, pigs were inseminated with Lan-
drace boars. After 1, 2 and 3 reproductive cycles, reproductive qualities were determined in sows, which were evaluated
by the number of piglets born per 1 sow, the weight of the litter born, the average live weight of 1 piglet, the number of
normotrophics and hypotrophics in the litter. On weaning day, the safety, weight of the litter, average weight of 1 piglet,
average daily weight gain, number of normotrophics and hypotrophics were determined. The milk productivity of sows
was assessed by the live weight of the litter on day 21 of lactation. It has been found that determining the degree of stress
sensitivity in pigs at an early age makes it possible to predict their future productivity. In pigs with low stress sensitivity,
the reproductive properties were higher after the first fistula by 5.2—17.3, the second — 8.7-22.3, the third — 5.1-26.4, on
average for three fistula — 6.3-22.0% than in stress-sensitive animals.

Keywords: pigs, early age, stress sensitivity, stress resistance, reproducible qualities.
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I'ucrorenes, 0co0eHHOCTH MUKPOMOP(}OJI0rUN U THCTOXUMHMU TPYOUATHIX KeJle3 siineBoaa Kyp
B MIOCTHATAJILHBIN NEPHOl OHTOTeHe3a

0. 10. IlapeBa

Llenbio uccnenoBanus ObLIO H3ydeHHE (POPMUPOBAHUS, MUKPOMOP(HOIOTUN U THCTOXUMUIECKON aKTUBHOCTH TPYO-
YaThIX KeJe3 KayJalbHON YaCcTH BOPOHKH, OCJIKOBOTO W CKOPITYIIOBOTO OT/EIIOB SIMIIEBOA IBITLISIT U Kyp Kpocca «I1 46»
B pa3IM4yHblE BO3PACTHbIE MEPHOJbI TOCTHATAIBHOIO OHTOreHe3a. MccieqoBanus NpOBOAMIM METOAAMHU KJIACCHUYECKOM
TUCTOJIOTHH, TUCTOXMMHUU, MUKPOMETPUU U OMOMETPUYECKOTO aHaIK3a. YCTAHOBJIEHO, YTO TpyOuarbie *eje3bl BO BCeX
OTAeNax SHIeBo/Ia UBIIIAT HAUWHAIOT 3aKIIaIbIBaThCS K 60-CyTOYHOMY BO3pacTy, a 3aBepIuaroT (popMUpoBaHKE A0 Hadaja
siniexsanky. [Ipraem B Bozpacte 90 cyTok, Korna nosiBisieTcs AuddepeHInpoBaHHOCT SIIIEBOIA HA OTACIBI, TPOSBIISCT-
cs1 boree MHTCHCUBHOE (DOPMHUPOBAHHE JKelie3 B OSTIKOBOM U CKOPITYIIOBOM oTaenax. ChopMUpOBaHHBIC KEIIE3bI IIPOCTHIE
TpyOuaThie, B KaylaJdbHOM 4acTH BOPOHKHM HEpa3BETBIECHHBIE, B OEJIKOBOM M CKOPJIYIIOBOM OTIENax — Pa3BETBICHHBIE.
B GenxoBoM oTIieNe BBISIBJICHO Pa3/ieIeHUe XKelle3 COOCTBEHHOW MITAaCTUHKY Ha IB€ Pa3HOBUIHOCTH HJTU Fe€HEpalliHt, OCHO-
BaHHOE Ha OCOOCHHOCTSIX OKPACKH IUTOILIA3MbI TIIAHYJIOIUTOB. DIUTEIUOIMTHI JKEJIe3 CKOPIYIIOBOTO OT/Iesa pases-
IOTCSI Ha JIBE KOJIMUECTBEHHO PAaBHOZHAYHBIC TTOMYJISIINN MEJIKUX U 00JIee KPYITHBIX KICTOK, UTO TTOATBEPKIAETCS METOIa-
MU LUTOMETPUHU U OMOMETPUUYECKOr0 aHaIM3a. B mepuoa sifliekinaaky sxenessl KaylailbHOM 4acTH BOPOHKH U OEJIKOBOTO
oT/ena BeIpabaThIBAIOT TIIMKOMIPOTEH/IbI, KMCIIbIE U OCHOBHBIC OCNIKH, & CKOPIYIOBOTO OT/elNa — TOJIbKO Oenku. OTIndus
TpyOUaThIX JKeJe3 OTIIENIOB SHIeBO/Ia Y Kyp B BO3pacTe 36 Hellelb, TO €CTh Ha MTUKE SUIIEKIaIKH HE3HAUNTEIILHBI U BBISIB-
JISTFOTCS TOJBKO Ha MOP(OMETPHUESCKOM YPOBHE. B mepron yracaHust sSfIieKiTa ke sKeIe3bl BO BCEX OTIeNax MOABEPraroTcs
WHBOJIOUUH U (PYHKLIIMOHAILHO HEAKTHBHBI.

Knroueswvie crnosa: BOpoHKa sSHIEBOA, OCIKOBBIA OTJIEN, CKOPIYIOBBIH OT/EN, COOCTBEHHAs TIACTHHKA CIIM3UCTOM
000JI0YKH, TPyOUAaThIC JKEJIe3bl, SMUTCIUOINTSI, TJIAHTYJIOLHUTHI.

Histogenesis, features of micromorphology and histochemistry of the tubular glands of the oviduct
of chickens during the postnatal period of ontogenesis

O. Yu. Tsareva

The aim of the reseach was to study the formation, micromorphology and histochemical activity of the tubular glands
of the caudal part of the infundibulum, protein and shell sections of the oviduct of chickens and hens of cross “P 46 at
various age periods of postnatal ontogenesis. Studies were carried out by methods of classical histology, histochemistry,
micrometry and biometric analysis. It is established that tubular glands in all sections of oviduct of chickens begin to be
laid by 60-day age, and complete formation before beginning of oviposition. Moreover, at the age of 90 days, when the
differentiation of the oviduct into the departments appears, more intensive formation of glands in the protein and shell sec-
tions manifests itself. The formed glands are simple tubular, unbranched in the caudal part of the infundibulum, branched
in the protein and shell parts. In the protein section, the division of the glands of the own plate into two varieties or gen-
eration was revealed, based on the peculiarities of the color of the cytoplasm of glandulocytes. The epitheliocytes of the
glands of the shell division are divided into two quantitatively equivalent populations of small and larger cells, which is
confirmed by cytometry and biometric analysis. During the ovipositing period, glycoproteins, acidic and basic proteins are
produced by the caudal part of the funnel and protein part, and only proteins are produced by the shell part. Differences
in the tubular glands of the oviduct sections in chickens at the age of 36 weeks, that is, at the peak of the ovipositor are
insignificant and are detected only at the morphometric level. During the period of extinction of ovipositing, the glands in
all departments undergo involution and are functionally inactive.

Keywords: oviduct funnel, protein section, shell section, own mucosal plate, tubular glands, epitheliocytes, glandu-
locytes.
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O0ocHOBaHME COCTABA M TEXHOJIOTHH MPOU3BOICTBA arTIOTEHOBBIX XJ1e01eB
E. A. Erymosa, U. 1O. Pe3nuuenxo, M. A. 3axapeHnko

B mccrnemoBanmm mprBeAeHa XapaKTEPHCTHKA JW3alfHA CMECH M3 arTIOTCHOBBIX BHJIOB MYKH JUIS YIyUIICHHUS
CBOWCTB OE3IIIOTCHOBBIX XJIEOICB U ONPEIEICHUS MIPEIUKTOPOB TecTa U XiIeba. OTIHINTEIHHON 0COOCHHOCTRIO XJI1e0-
LIEB SIBISIETCS 3aMEHa MYKH MIICHMYHOHN B pPelenType Ha arTOTEHOBBIE BUABI MYKH C BBICOKOW MUIIEBOH M OMOJIOTH-
YeCKOI IeHHOCTHIO0. J{J1s M3y4eHus BIUSHUSI MYKH PHCOBOH, KyKypy3HOH, IFHSIHON HAa KaueCTBEHHBIC XapaKTEPUCTHKU
xJIeOLEeB MPUMEHSIN CTaHJapTHble METOAbl UcHbITaHuH. CocTaB pelenTypHbIX KOMIIOHEHTOB MOAOHUpAIH C YUETOM
MUIIEBON [IEHHOCTH, BKYCOBOW COBMECTUMOCTH, BBICOKMX CEHCOPHBIX XapaKTEPUCTUK TOTOBOTO W3JENHs, IPUIaHUsS
CTCINATH3UPOBAHHON HAIIPaBIEHHOCTH. DKCIIEPHIMEHTAIBHO OTPEICTICHBI ONTHMAIBHbIC KOJTHUSCTBEHHBIC COOTHOIIIE-
HUSI CMECH MYKH PUCOBOH, KyKypy3HOU, TbHSHOW U KyKypy3HOTO Kpaxmana (45:40:5:10). MccnenoBansl okazarenu
KauyecTBa pa3pabOTaHHBIX XJIeOIeB. YCTAHOBICHO, YTO MCIIOIb30BAHUE MYyUHOH arTIOTCHOBON CMECH BIHSICT HA XPYII-
KOCThb M KHCIIOTHOCTH TOTOBBIX mM3aenuil. [IpemnokeHsl peKOMeHIyeMbIe HOPMHUPYEMBIEe TPEOOBAHHS K arTIOTCHOBBIM
XJIeOllaM M3 CMECH PUCOBOH, KYKypy3HOU, JTBHSIHON MYKH M KYKypy3HOTO Kpaxmaia. B KauecTBE HOMOIHHUTEIBHBIX
MoKasaTeeil KauecTBa BhIICTICHBI COIepKaHKEe TIIFOTeHA, TTUILEBBIX BOJIOKOH U MarHus. PazpaboTaHHble XJ1eO11bI Crieu-
ANM3UPOBAHHOTO HA3HAYCHHS UMEIOT (PyHKIIMOHAIBHYIO HANpPaBICHHOCTH OJlarofaps BHICOKOMY COJCPKAHMIO ITHIIE-
BBIX BOJIOKOH, Maruus, pocdopa, THaMuHa, 101 KOTOPBIX cocTaBisieT Oonee 15 % OT cyTouHOM HOPMBI yIIOTpeOIeHUS
B JIaHHBIX MUIIEBBIX BENIECTBaX. B CBSA3M ¢ 4eM A0S MUIIEBBIX BOJIOKOH M MarHusl CIYXHUT TOKa3arelnem i LelTu
UACHTU(UKAINH (YHKIMOHAIBFHON HAIPaBICHHOCTH.

Knioueguie cnosa: xnebduipl, 1IETHAKYS, ATTTIOTEHOBBIC BUIbI MYKH, TIPOAYKT CHENUANIN3UPOBAHHOTO HA3HAYCHUS, 110-
KazaTeJH KauyecTBa, (PYHKIIMOHAIBHBIC CBOWCTBA.

Justification of the composition and technology of gluten-free bread production
E. A. Egushova, L. Yu. Reznichenko, M. A. Zakharenko

The study provides a characteristic of the design of a mixture of gluten-free types of flour to improve the properties
of gluten-free breads and determine the predictors of dough and bread. A distinctive feature of bread is the replace-
ment of wheat flour in the formula with gluten-free types of flour with high nutritional and biological value. To study
the influence of rice, corn, linseed flour on the quality characteristics of bread, standard test methods were used. The
composition of the recipe ingredients was selected taking into account nutritional value, taste compatibility, high sen-
sory characteristics of the finished product, and imparting a specialized orientation. Optimal quantitative ratios of rice,
corn, linseed and corn starch flour mixture (45:40:5:10) were experimentally determined. The quality indicators of the
developed breads were investigated. It has been found that the use of flour gluten-free mixture affects the fragility and
acidity of the finished products. Recommended specified requirements for gluten-free loaves from a mixture of rice,
corn, linseed flour and corn starch are proposed. Content of gluten, dietary fiber and magnesium are identified as addi-
tional quality indicators. The developed specialized bread has a functional orientation due to the high content of dietary
fiber, magnesium, phosphorus, thiamine, the share of which is more than 15% of the daily consumption rate in these
food substances. In this regard, the proportion of dietary fiber and magnesium serves as an indicator for the purpose of
identifying functional orientation.

Keywords: bread, celiac disease, gluten-free flour, specialized product, quality indicators, functional properties.
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HNMMyHOTpONHOE AelicTBUE IKCTPAKTa (padpunueBoii Oypchl HbIJISIT-O0POiJiepoB HA MbIIIIEH THHUM
CS57BL/6 n C57BL/10 ¢ 5xcniepMMeHTAIbHBIM CHHIPOMOM HMMYHoAeHIUTA

H. A. Koan0epr, E. A. Myxabinuna, C. A. Bpuwuinant, U. I. Jlanunosa, U. ®. T'erre, M. B. Yiaurtko

HccnenoBanu BnustHue 3KkcTpakta DadpuimeBoil Oypesl HBIUIAT-OpoiIepoB Ha BO3MOKHOCTh KOPPEKIIUH UMMYHO-
nedururHoro coctostaust (M/1) mprmeit muanit C57BL/6 m C57BL/10, BEI3BaHHOTO OAHOKPATHBIM BHYTPHOPIOITHHHBIM
BBegieHHeM TuKiIopochamuaa (LIDA) nozoit 200 mr/kr. MTHbeKIMU 3KCTpakTa Oypehl OCYIISCTBISUINA SKEHEBHO BHY TPH-
OpromrHHO B TedueHne 7 queit 1030t 0,1 mi/20 r. @opmuposanue M/ 1 ero KOppeKIuio OIieHHBaIN MO TeMaToI0r NYECKIM
MoKa3aTessiM | mojicueTy Muenorpammel. Beenenue LIMA Mpimam o0enx JHHUN OKa3bIBaj0 UTOCTATUYECKOE JACHCTBUE
Ha JTUM(OUIHBIN ¥ SPUTPOUIHBIH POCTKH KOCTHOTO MO3Ta M yCHIMBAJIO MPONU(EPaIuio KIETOK HeUTpouiIbHOTO psifa,
a TaKk)Ke BBI3BIBAJIO aHEMHIO, TUM(OIIEHHUIO U TPaHyJIONNTO3 B KpOoBU. VIHBEKIINH IKCTpakTa Oypchl mocie BBeaeHus L{OA
COIPOBOXKAAINCH Mponudepanueil npeaiecTBeHHUKOB JIUM(OIUTOB, HEHTPO(DUIOB U 3PUTPOLUTOB B KOCTHOM MO3Ie y
MBIIIEH 00€HX JIUHUH, YTO CIIOCOOCTBOBAIO YBEIMUCHUIO OOIIET0 KOIMUECTBA ICHKOLUTOB B KPOBU U KOPPEKIIUH AaHEMHH.

Kniouegvie crnosa: mukiodochamMu, ”MMYHOCYIPECCHS, SPUTPOIHUTHI, ICHKOIUTHI, *MMYHOKOPPEKIIUS.

Immunotropic effect of factory bursa extract broiler chickens on mice
of C57BL/6 and lines C57BL/10 with experimental immunodeficiency syndrome

N. A. Kolberg, E. A. Mukhlynina, S. A. Brilliant, I. G. Danilova, L. F. Gette, M. V. Ulitko

The effect of the extract of the Bursa of Fabricius of broiler chickens on the possibility of correcting the immuno-
deficiency state (ID) of C57BL/6 and C57BL/10 mice caused by a single intraperitoneal injection of cyclophosphamide
(CFA) at a dose of 200 mg/kg was studied. Bursa extract was injected daily intraperitoneally for 7 days at a dose of 0.1
mL/20 g. The formation of ID and its correction were assessed by hematological parameters and myelogram counting.
Administration of CFA to mice of both lines had cytostatic effects on lymphoid and erythroid bone marrow lineages and
enhanced neutrophil cell proliferation, as well as blood anemia, lymphopenia, and granulocytosis. Injections of bursa ex-
tract after CFA administration were accompanied by proliferation of lymphocyte, neutrophil, and erythrocyte precursors in
bone marrow in mice of both lines, which contributed to an increase in total white blood cell count and anemia correction.

Keywords: cyclophosphamide, immunosuppression, red blood cells, white blood cells, immunocorrection.
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AHAJIU3 pa3BUTHS KOHEBOACTBA M TMHAMHUKH NPOU3BOICTBA KOHMHBI B Pecnnydsinke Kazaxcran
T. A. Myxamenos, A. K. Caken

B crarbe B 1ensax obecriedeHus: CTpaHbl SKOJIOTHYESCKH OJIAarONPUSATHBIMY MTPOAYKTAMU IMATAHKs HATYPaIbHOTO MPO-
HCXOXKICHUS pPACCMOTPEHBI MIEPCIICKTUBEI Pa3BUTHUS phIHKA KOHUHBI Pecnyonmkn Kazaxcran. Ha maHHBI MOMEHT TIHIIe-
BOI MPOMBILIJIEHHOCTBIO PECIyOIMKH HEJOCTATOYHO OBUIM M3yUYeHBbI Bce crelM(puuecKne XapakTepUCTUKH KOHHOTO Msica
KaK pecypca 10 U3rOTOBJICHUIO BICOKOKAYECTBEHHBIX U PA3HOOOPa3HBIX MPOIYKTOB MUTaHHS, KOTOPHIE OYEHB MOMYIISPHBI
Ha JJaHHOHW TeppuTopuu. [10CKOIIbKY BeKaMu BbIPaOOTaHHBIE CypOBBIE MIPUPOHBIC yCIOBHS Ha TeppuTopuu KazaxcraHna
00yCIIaBIHBAIOT TPEIETHOE OTHOIIEHHE MECTHOTO Hapoa K JIOIIAISIM, a TAKXKE KO BCEM MPOAYKTAM KOHHOTO MTPOHM3BOI-
CTBa, IPOBEJIEH CTAaTUCTUYECKUN aHaJIN3 00ILEero noroioBks Jomaaen no 2018-2022 rr., cortacHO KaTeropusiM X03sHuCTB.
Bce BhIleynomMsHyTOE CTaI0 MPUYMHON MPOU3BEICHHS CTATUCTHYECKOTO aHAJIM3a 110 YUCTY 3a0UThIX UM Peaan30BaH-
HBIX B )KMBOM M YOOHHOM BeCe )KMBOTHBIX, DKCIIOPTa U UMITOPTa Msica JIOIIACH, a TaKkKe 00eCIeueHHOCTH BHYTPEHHETO
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PBIHKA CTPaHBI U MOTPEOICHUS] OCHOBHBIX MSICHBIX MPOAYKTOB MHUTAHHS B CPEIHEM Ha JyIly HACEJICHHUS 3a MOCICTHHE
5 net. PaccMoTpeHne MepCIeKTHBEI Pa3BUTHS TAKOTO MACIITaOHOTO ISl CTPAaHBI PHIHKA HEOOXOIMMO B IENsX obecmede-
HUS 9KOJIOIMYECKH YMCTOW NMPOAYKLMEH NMUTAHUsA, C YUETOM TEHJIEHLMH POCTa IOTr0JIOBbs JIOIAEH, YTO aKTyalu3upyeT
TEMaTHKy JaHHOH pa®otTel. Kak moka3plBaeT MUpPOBas MPAKTUKA, YCOBEPILIEHCTBOBAHHE KAaueCTBa MPOJOBOIbCTBEHHBIX
MUIIEBBIX MAaTEPHATIOB U PACHINPEHHE MX KOHOMUYECKOH JOCTYMHOCTH MMEET MECTO ObITh JIMIIL IPH WHTCHCHBHOM
IIPOrpecce arpoNpOMBIILITIEHHOIO KOMIUIEKCA, B YACTHOCTH CEJIbCKOIO XO3SHCTBA. B CBS3M C BBHILIEYIIOMSAHYTHIM LIEIbIO
paboTHI ABISIETCS POBEACHIUE aHAJII3a Pa3BUTH KOHHOTO X035HCTBA 1 MHTCHCHBHOCTH MTPOM3BOICTBA TIPOIYKIIHH KOHH-
HBI B PecrryOmnnke KazaxcraH ¢ mociierytommm BBIBOZOM PEKOMEHAAIMH 110 IEPCIIEKTUBAM ero 3 (heKTHBHOTO pa3BHUTHSL.

Knrouesvie cnosa: KOHNHA, KOHEBOACTBO B Kazaxcrane, aHain3 MOTpeOIeHIsI KOHUHBI, CTATUCTHKA ITOTOJIOBhS JIOIIA-
Jeid, SKCTIOPT M UMITOPT KOHUHEI B PecryOnmuke KazaxcraH, Mpou3BOACTBO MSICHBIX TPOIYKTOB ITHTAHHS.

Analysis of horse breeding development and dynamics of horse meat production in the Republic of Kazakhstan
T. A. Mukhamedov, A. K. Saken

In order to provide the country with environmentally friendly food products of natural origin, the prospects for the
development of the horse meat market of the Republic of Kazakhstan are considered in the article. At the moment, the
food industry of the republic has not sufficiently studied all the specific characteristics of horse meat as a resource for the
production of high-quality and diverse food products, which are very popular in this territory. Since for centuries the devel-
oped harsh natural conditions on the territory of Kazakhstan have caused the reverent attitude of the local people to horses,
as well as to all equestrian products, a statistical analysis of the total number of horses for 2018-2022 was carried out,
according to the categories of farms. All the above was the reason for the statistical analysis of the number of animals
slaughtered or sold in live and slaughter weight, the export and import of horse meat, as well as the availability of the
country’s domestic market and the consumption of basic meat products on average per capita over the past 5 years. Consid-
eration of the prospects for the development of such a large-scale market for the country is necessary in order to provide en-
vironmentally friendly food products, taking into account the growth trend in the number of horses, which updates the topic
of this work. As world practice shows, the improvement of the quality of food food materials and the expansion of their
economic availability takes place only with the intensive progress of the agro-industrial complex, in particular agriculture.
In connection with the aforementioned, the aim of the work is to analyze the development of equestrian farming and the
intensity of production of horse meat in the Republic of Kazakhstan with the subsequent conclusion of a recommendation
on the prospects for its effective development.

Keywords: horse meat, horse breeding in Kazakhstan, horse meat consumption analysis, statistics of horse stock,
horse meat export and import in the Republic of Kazakhstan, meat food production.
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[enTuaoMuka: MeTo10/10THS OlleHKH PYHKIHOHAJIBbHOI HAIPABJIEHHOCTH OMOMOJIEKYJI HA MPUMepe NMeNnTHI0B
C. JI. Tuxounos

B crathe paccMOTpEHO HCIONIB30BAHNE NIENTUIOMUKH JJIsl TPOTHO3UPOBAHHS OMOJIOTHUYECKONH aKTUBHOCTH U (DYHK-
[UOHATFHOH HAITPaBICHHOCTH OMOTIETITHIOB Iy TEM HCIIOIB30BaHMUS PEITIOKCHHON METOIOTIOT U OLICHKH (DYHKITHOHAIH-
HOU aKTHBHOCTH OmoMoJiekyi. Paspaborana METOIONIOTHS OLCHKH (DYHKIMOHAIBHON aKTUBHOCTH OMOMOJIEKYJT, BKIIFOYa-
IoII[asi OTpeieNIeHue MPUPOJAHOTO UCTOYHHUKA O€JIKa JUIsl BhIJIEICHUs] OMOTIENTHOB C YY€TOM BIUSHHS Ha ONpeeeHHbIN
OpraH u ero QyHKIHUI0, UCTIONb3ysS 3P GeKT TpormHOoCTH. CISTYIOIUM 3TANlOM pealn3aiiyd METOIOIOTHH SBISICTCS TPOBe-
JeHne OMOMH(pOPMAIIMOHHOTO aHajm3a 0a3 JaHHBIX MENTHIOB Ha HAMIPABICHHOTO MPOTEOJIH3a Oellka ¢ UCIIOIh30BAaHHEM
HE0O0XOAUMBIX (DEPMEHTOB M ONITUMHU3UPOBAHHOMN TEXHOJIOTUU THAPOIN3a, YTO MO3BOJIUT MOIYYUTh HY>KHYIO KOMOWHAIMIO
Y KOHIICHTPAIIMIO [IeJIEBBIX OMOMOJIEKYJ1. 3aTeM MOTy4YeHHbIe OMOKOMIUIEKCH IENTHI0B HEOOXOIMMO OIIEHUTh Ha TOKCHY-
HOCTh. CieyronM Hanboliee BaXKHBIM JTAlOM MPEUIOKEHHONH METOMOJIOTHH SIBIISIETCS] aHAIN3 OMOMOJICKYI MENTHIOB
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METO/IOM MaccC-CIeKTPOMETPHHU, YTO MO3BOJISIET MPOBECTH BCECTOPOHHUI aHAN3 HAa YPOBHSAX UACHTU(PHUKAIINY, KOJTHYe-
CTBCHHOU OIIEHKH U CTPYKTYPHOM XapaKTEPUCTHKHU TENTHIOB. 3aTeM BCE CEKBEHHUPOBAHHBIC U WUICHTU(UITUPOBAHHBIC
TIENTH]IBI COTTOCTABIISIOTCS C UX POJAUTEIBCKUMHE OCITKaMH, YTO MPUBOAMT K aHAIM3Y MPOTeoMa Beero oopasna. Pesynbrar
MC no3BoJIsIeT IeperTH K CIEIYIONIEMY 3TaITy — MOJICTUPOBAHUIO JIBYXMEPHOU U TPEXMEPHOM CTPYKTYPBI, UTO MO3BOJISET
CIPOTHO3MPOBATH PA3IUYHbIC (PYHKIMOHAIBHBIE CBOMCTBA MENTH/IA. 3aKIIOUUTEIBHBIM ATAlIOM METOAOJIOTHH (YHKIIHU-
OHAJIbHOW OIICHKH OWOTICTITHIOB SIBIISICTCS MPOBEJCHUE MCCISIOBAHUH in Vivo | in Vitro ¢ y4eToM mpeamnojaracMoi Ha-
MIPaBJICHHOCTH U TIOATBEPKICHHS THITOTE3BI.

Knroueswvie crosa: nentuaoMuka, IpOTEOMHUKA, MENTHIbI, CEKBEHUPOBAHUE, TOKCHYHOCTh, METOJI0JIOTHUSI, TPOTHO3H-
poBaHue, (pyHKIMOHAIBHAS HAIPABICHHOCTb.

Peptidomics: methodology for assessing the functional orientation of biomolecules using peptides as an example
S. L. Tikhonov

The article discusses the use of peptidomics to predicting biological activity and functional orientation of biopeptides
by using the proposed methodology for assessing functional activity of biomolecules. A methodology for assessing the
functional activity of biomolecules has been developed, which includes determining the natural source of protein for the
isolation of biopeptides, taking into account the effect on a certain organ and its function, using the tropism effect. The next
stage of the methodology implementation is the bioinformatic analysis of peptide databases for directed protein proteolysis
using the necessary enzymes and optimized hydrolysis technology, which will allow to obtain the desired combination and
concentration of target biomolecules. The resulting peptide biocomplexes must then be evaluated for toxicity. The next
most important step of the proposed methodology is the analysis of peptide biomolecules by mass spectrometry, which
allows for a comprehensive analysis at the levels of identification, quantification and structural characterization of pep-
tides. All sequenced and identified peptides are then mapped to their parent proteins, leading to proteome analysis of the
entire sample. The MS result allows us to proceed to the next step — modeling the two-dimensional and three-dimensional
structure, which allows us to predict the different functional properties of the peptide. The final stage in the methodology
for functional evaluation of biopeptides is to conduct in vivo and in vitro studies taking into account the intended focus
and confirmation of the hypothesis.

Keywords: peptidomics, proteomics, peptides, sequencing, toxicity, methodology, prediction, functional orientation.
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