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Jlaypeatr npemun Cosera Munucrpos CCCP, npogeccop CeauBanoa Aprycra CrenaHoBHa
(x 100-1€THIO CO JHS POXKIAEHUS YUEHOTO)

®@. I'. T'wzaryuinna, A. B. Mudgraxyrainuos

B crathe aHAMM3HPYIOTCS W MOABEPraloTCS OOOOUICHHUIO KOHKPETHO-UCTOPHUECKUE (DAKTHI, OTHOCSIINECS
K Hay4yHOU JI€ATeNbHOCTU BBITYCKHUIBI TPOHLIKOro BeTepuHapHOro HHCTUTyTa (1946 1), 10KTOpa BEeTEpHUHAPHBIX
HayK, npodeccopa, naypeara npemun Copera Munnctpo CCCP Apryctel CrenanoBHbI CenrBaHoBOH (SIp1ieBoit).
st mceneoBanust OBITH MCTIONB30BaHb! JokyMeHThI apxuBa @I'BOY BO FOxHo-Ypanbckoro 'AY (xpamnsiiero
nokymentsl TBU), apxusa BI'HKU BeTnpemnaparos (aeiHe Beepoccuiickoro rocymapersernoro llentpa kadecTsa
W CTaHJAPTU3AIMH JICKAPCTBEHHBIX CPEICTB /sl KUBOTHBIX B KopMOB (DPI'BY «BI'HKU» Poccenvxo3nanzopa),
CBEJICHUS, OIyOJIMKOBaHHbIE B HAy4YHOU TuTeparype. PaccMOTpeHb! INIaBHbIE HallpaB/IeHUs] HAyYHOH 1€ TeIbHOCTU
npogeccopa A. C. CenuBaHOBOH.

Kmiouesvie cnosa: wbuneit, CenmuBanoBa A.C., TpouIKHi BeTepUHAPHBIH MHCTHUTYT, acnupaHTypa MBA,
Cubupckuii HUBU, Kazanckuii BerepuHapHblii nHCTUTYT UM. H.D. Baymana, Beecorosubiii 'THKU BetepuHapHbIX
mpernaparoB, HayIHast padoTa, BETCPHHAPHUS, TApa3UTOIOTHS, (papMaKOIOTHs, TOKCHKOIOTHSI.

Laureate of the USSR Council of Ministers Prize, Professor Selivanova Avgusta Stepanovna
(to the 100th anniversary of the scientist’s birth)

F. G. Gizatullina, A. V. Miftakhutdinov

The paper analyzes and summarizes specific historical facts related to the scientific activity of Au-
gusta Stepanovna Selivanova (Yartseva), a graduate of Troitsk Veterinary Institute (1946), doctor of
veterinary sciences, professor, laureate of the USSR Council of Ministers Prize. The documents of the
archive of Federal State Budgetary Educational Institution of Higher Education South Ural State Agrar-
ian University (where the documents of Troitsk Veterinary Institute are kept), the archive of VGNKI of
veterinary preparations (now the All-Russian State Center for Quality and Standardization of Veterinary
Drugs and Feed of Federal Service for Veterinary and Phytosanitary Surveillance), information published
in scientific literature were used for the study. The main directions of scientific activity of Professor
A.S. Selivanova are also considered.

Keywords: anniversary, A. S. Selivanova, Troitsk Veterinary Institute, postgraduate school MBA,
Siberian Research Institute of Veterinary Medicine, Kazan Veterinary Institute named after N.E. Bauman,
All-Union State Scientific Research Institute of Veterinary Drugs, scientific work, veterinary science,
parasitology, pharmacology, toxicology.
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BiusiHue OHOKPATHOIO MOJIMBA HA YPOKAWHOCTH KJIYyOHel kapTogeas
B KOHTPACTHBIX yciaoBusx FQ:xkHoro Ypaaa

A. A. Bacunines

B 2021-2023 rr. Ha BBINIETOYEHHBIX YePHO3EMaX JIeCOCTEHON 30HbI YensOuHckoi oOnacTu u3ydeHa 3¢-
(EeKTHBHOCTH OHOKPATHOTO MOJIMBA PACTCHHI B KPHUTHYECKHI MO OTHONICHHIO K Biare meprox (300 m*/ra) mpu
Bo3zenbiBaHuu kaprodens. B 2021 roxy (I'TK = 0,39) B TeueHue Bcero ce3oHa OTMedascst AC(PUIUT OCAAKOB,
B 2022 rony (I'TK = 0,67) 3acyuuBsiii nepuop npumencs Ha utonab (I'TK = 0,52) u asryct (I'TK = 0,29),
a B 2023 rony — =Ha utonb (I'TK = 0,23), Torna kak aBryct Obl1 upesmepHO BraxsbelM (I'TK = 4,45). B pesyns-
TaTe HUCCIEJOBAaHUN YCTAaHOBJICHO, YTO HAMOONBIIYI0 OT3bIBYMBOCTH HAa TIOJIUB PACTCHUS KapTO(eas HMenu
B 2022 rony, xorga npudaska ypoxast copra Kasanep nocturana 11,1 1/ra, Kamrak — 10,7 1/ra, a copra Amyner
— 10,1 1/ra mo cpaBHeHUIO ¢ KOHTposneM. B ycnoBusix cyxoro 2021 ronma mpubaBka yposkaifHOCTH HOBBIX COPTOB
KapTodens oT noiusa coctaisia 4,4—7,5 t/ra. B ycnoBusax 2023 roga monus pacTeHUi B OOJIBIIMHCTBE BAPHAHTOB
okazaisicss HeapdexkTuBHBIM. DPdekT oT monuBa kapTodens CylmEecTBEHHO BO3pacTal Ha (OHE 3arylieHus moca-
JIOK U IIPUMEHEHUsI cOaNIaHCUPOBAaHHBIX HOPM MHHEPAJBbHBIX ynoOpeHuil. B cpeanem 3a 2021-2022 rr. npubaBku
ypOKasi OT TONMBa Ha KOHTpoue (6e3 ynoOpenuit) cocrapunu 2,7-4,9 1/ra, na pone N P K - —7,3-9,0 1/ra,
na pone N, P, K - —10,8-12,9 1/ra. Ilpu cxeme nocanxu (7533 cM) momus obecrieunBan npuOaBKy ypoxas
5,2-7,4 1/ra B 3aBUCUMOCTHU OT cOpTa, mpu cxeme 75x19 cm — 7,8-9,9 1/ra, a npu cxeme nocaaku 75x14 cm —
8,7-10,4 1/ra. ABTOp MPUXOAUT K BBIBOAY, YTO OJHOKPATHBII MOJIHUB PACTEHUH B CpeUHE MIONS — ACHCTBEHHBIH
IIpYEM MOBBIIICHUS TPOAYKTUBHOCTH KapTo(ens B yCIOBUAX Ae(uUIuTa Biaru, 3pGeKTUBHOCTh KOTOPOTO 3aBUCUT
OT COpTa U MIPUEMOB arpOTEXHUKHU.

Knioueguie cnosa: kaprodens, COpT, IOIUB, TYCTOTA OCAAKH, YPOBEHb MUHEPAIBHOTO MUTAHUSL.

Influence of single irrigation on potato tuber yields in contrasting conditions of the Southern Urals
A. A. Vasiliev

In 2021-2023 on leached chernozems of the forest-steppe zone of the Chelyabinsk region the efficiency
of a single irrigation of plants in the period critical in relation to moisture (300 m?/ha) in potato cultivation
was studied. In 2021 (Hydro-thermal coefficient of Selyaninov (HTC) = 0.39) during the all season there
was a deficit of precipitation, in 2022 (HTC = 0.67) the dry period fell on July (HTC = 0.52) and August
(HTC = 0.29), and in 2023 - on July (HTC = 0.23), while August was excessively wet (HTC = 4.45). As a
result of the research, it was found that potato plants were most responsive to irrigation in 2022, when yield
increase of Kavaler variety reached 11.1 t/ha, Kashtak - 10.7 t/ha, and Amulet variety - 10.1 t/ha compared
to the control. Under dry 2021 conditions, the yield increase of new potato varieties from irrigation was
4.4-7.5 t/ha. In the conditions of 2023, irrigation of plants in most variants was ineffective. The effect of
potato irrigation significantly increased against the background of planting densification and application
of balanced rates of mineral fertilisers. On average for 2021-2022, yield increases from irrigation on the
control (without fertilisers) were 2.7-4.9 t/ha, on the background of N132P143K145 — 7.3-9.0 t/ha, on the
background of N260P260K285 — 10.8-12.9 t/ha. At planting scheme (75%33 cm) irrigation provided yield
increase of 5.2—7.4 t/ha depending on the variety, at 7519 cm planting scheme — 7.8-9.9 t/ha, and at 75x14
cm planting scheme — 8.7—10.4 t/ha. The author concludes that a single irrigation of plants in the middle of
July is an effective method of increasing potato productivity in conditions of moisture deficit, the effective-
ness of which depends on the variety and agrotechnical methods.

Keywords: potato, variety, irrigation, planting densification, mineral nutrition level.
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IlepcnieKTHBBI HCNO/IB30BAHUA OHOYIIISA, MOTY4YEHHOIO0 U3 CeJIbCKOX0351iICTBEHHBIX 0TX0/10B
B KemepoBckoii 061acT /11 OpraHu3anuy BbIPALUBAHUSA KYJIBTYP B TeIVIMYHBIX YCJIOBUSAX

J1. M. Boaxkos, I. 1. KusizbkoB, A. M. ITonos

Paborta mocesIeHa NCCIEOBAHHUIO TIEPCIICKTHB MCIONB30BAHUS OMOYIIIS, TONyYCHHOTO U3 CEIbCKOXO3SH-
CTBEHHBIX 0TX0/10B KemepoBckoit 00macTy uisl yiyqIIeH:s yCIOBUIT BBIPAIINBAHUS CEITbCKOXO3AHCTBEHHBIX KYIIb-
Typ B Temnuuax. OJHUM U3 KIIIOUEBBIX aCHEKTOB PabOTHI SIBISETCS aHAIU3 BO3MOXKHOCTH NMPUMEHEHUsS] OUOYIIIs
B Ka4€CTBE HKOJIOTMYECKH YUCTOTO U 3((PEKTUBHOIO OPraHUIECKOTO yAOOPEHUs, CIIOCOOCTBYIOIETO YIYUIICHUIO
(PU3UKO-XMMUYECKUX CBONCTB ITOYBHI, YBEIHMUCHUIO €€ BOJOYACPKUBAIOIICH CITOCOOHOCTH 1 YITyUIICHHIO €€ adpa-
ur. Takke pacCMaTpUBAETCs BIMSHHAE OMOYIVISA HAa POCT 1 Pa3BUTHE Pa3IMYHbIX KyJIBTYp B YCIOBUSX TETUIHII, YTO
0COOEHHO Ba)KHO JJISI PETHOHA C CYpPOBBIM KIMMAaTOM. AKTYyalIbHOCTb JAHHON TEMbI UCCIIEOBaHUs 00yCIIOBICHA
MOTPEOHOCTHIO YBEIUUEHHS 00BbeMa IPOU3BOCTBA CETbCKOXO3SIHCTBEHHOMN MTPOYKLIUH AT YIOBICTBOPEHHUS HY KT
peruoHa. Llenpro naHHOM PaOOTHI SBISETCS CTPYKTYPUPOBAHUE BIMSHUS OHOYIIEH U3 Pa3lIHIHOTO CHIPHS HA THUITBI
nmouB Kemeposckoii obmact. B pamkax pa®ots! ObIT mpoBeneH aHamu3 10 HaydHBIX HCCIIENOBAaHMH, B KOTOPBIX
paccMaTpHBaJIOCh KPaTKOCPOYHOE BIHMSHHE OMOYIIA Ha (PM3NYECKHe CBONHCTBA OCHOBHBIX THIOB MOYB, XapaKTep-
HBIX U1 KemepoBckoit o0acTu B KOHTPOIUPYEMbIX yCIOBUSIX. BpeMst HHKyOaI[MOHHOTO MEPUOAA COCTABIISIO OT
40 o 165 nHel uTst pa3IMYHBIX TUTIOB TToYB. Hopma BHeceHus Onoyiis BappupoBasiachk ot < 1% g0 10% ot Maccher
MOYBBL. B paMkax 3KCHEpHMEHTOB MO BHECEHHIO OMOYIVIA B TIOYBY OBIIM YITyUIICHBI (PU3UKO-XHMHIECKUE XapaK-
TEpUCTUKU MO4YB. Takke ObUIO OTMEUEHO MONOKHUTENBHOE BO3AEHCTBHE HA MUKPOOHOIOTHMUYECKYIO aKTHBHOCTb.
IIpu 3TOM B KUCHBIX TOYBAX 3G PEKT OT BHECEHUS OUOYTIs ObUT O0JIce 3HAUUTENbHBIM, YEM B UCPHO3EMHBIX 30HAX.
Pesynpratel nccienoBaHus MOATBEPKAAIOT, YTO UCIIOIB30BAHUE OMOYIVISI MOXKET CTaTh BaYKHBIM IIarOM B YCTOH-
YUBOM Pa3BUTHH CEIHCKOTO X03siicTBa KemepoBckoil 06macTn, obecneunBas Kak ITOBBINICHHE YPOXKAHHOCTH, TaK
U pellleHHue NPoOIeMbl yTUIIN3AIUH OTXOO0B.

Kniouesvie cnosa: MMAPOJIN3 OTXOOO0B PACTUTEIILHOTO IMPOUCXOKACHU, yz[o6peHI/m.

Prospects of using biochar obtained from agricultural waste in the Kemerovo region
for crop cultivation in greenhouse conditions

D. M. Volkov, G. I. Kniazkov, A. M. Popov

The work is devoted to the study of the prospects of using biochar obtained from agricultural waste
in the Kemerovo region to improve the conditions of crop cultivation in greenhouses. One of the key
aspects of the work is the analysis of the possibility of using biochar as an environmentally friendly and
effective organic fertiliser, contributing to the improvement of soil physical and chemical properties,
increasing its water-holding capacity and improving its aeration. The influence of biochar on the growth
and development of various crops in greenhouses is also considered, which is especially important for the
region with a severe climate. The relevance of this research topic is due to the need to increase the volume
of agricultural production to meet the needs of the region. The purpose of this work is to structure the
impact of biochar from different raw materials on soil types in the Kemerovo region. The work analysed
10 scientific studies that examined the short-term effect of biochar on the physical properties of the main
types of soils characteristic of the Kemerovo region under controlled conditions. The incubation period
ranged from 40 to 165 days for different soil types. The rate of biochar application varied from < 1% to
10% of soil weight. The soil physicochemical characteristics of the soils were improved in the biochar
application experiments. A positive effect on microbiological activity was also observed. At the same
time, the effect of biochar application was more significant in acidic soils than in chernozem zones. The
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results of the study confirm that the use of biochar can be an important step in the sustainable development
of agriculture in the Kemerovo region, providing both an increase in crop yields and solving the problem
of waste utilisation.

Keywords: pyrolysis of plant waste, fertilizers.
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3acyxoycTOMYHBOCTH MOJIEBBIX KYJILTYP HA TeppuTopru bamkoprocrana
K. P. Ucmaruios

Lenb uccnenoBaHus COCTOsIa B KOTMYECTBEHHOW OLIEHKE BCTPEUAEMOCTH 3aCyXd Ha TeppuTopun bamikop-
TOCTaHa U 3aCyXOyCTOWYMBOCTH MOJEBBIX KyIbTYp. OIEHKY CTENEeHU 3aCyXU MPOBOIWIN 10 THIPOTEPMHUECKOMY
ko3 dunmenty I T. CensaunoBa u kodpduuuenty 3acyuruBoctu /. A. Ilens, 3acyXxoycTOWYHBOCTH — MO UH-
nexcy genpeccuu A.J. KunuapoBa. YcTaHOBIIEHO, UTO Ha TeppUTOpuUU balikoprocTaHa BCTPE4aeMOCTb 3aCyXH
B pasHble MecsIbl cocTaBisieT oT 24 % (mait) mo 32 % (uronb). 3a nmocneanue 25 net (2000-2024 rr.) ocodeHHO
3aCyHUTUBBIMU ObUTH BereTaruoHHble nepuoasl 2010, 2012 n 2021 rogos. IToneBble KyabTypbl UIMEIOT HEOAUHAKO-
BYIO 3aCYXOyCTOHMUMBOCTD. [10 yOBIBaHHIO YCTOWYMBOCTH K 3aCyXe OHU PaHKHPYIOTCS B CIACIYIOIIUHN PAI: 03UMast
pOXb, cosi, sipoBasi MIIEHUIIA, KYKypy3a, parc, caxapHas cBekna. [loneBbie KyabTyphl, KpOMe KyKypys3bl, JOCTa-
TOYHO 3aCyXOYCTOWYMBBI BO BTOPOH MOJIOBHHE BereTannu. CpaBHUTEIBHO HU3KAa YCTOMYMBOCTH K 3aCyXe O3UMOM
PKM B Mae M MIOHE, SPOBOM MILIEHUIIBI — B Mae U UIOHE, KyKYPY3bl — B Mae, UIOJIe U aBryCTe, COM U parica — B Mae
Y WIOHE, CaxapHOil CBEKIIbl — B UioHe. [loBeieHne koddduiinenTa 3acyIIMBOCTH Ha IUHUILY B Mae W UIOHE BbI-
3bIBAET CHI)KEHUE YPOXKAaHHOCTH 03UMOU PKH, COOTBETCTBEHHO, Ha 1,491 1/ra u 0,734 1/ra, y NIeHUIb IpOBOH —
Ha 2,159 w/ra u 1,559 w/ra, cou — Ha 0,548 w/ra u 0,470 w/ra, parnca — Ha 0,739 w/ra u 0,576 1/ra, KyKypy3sl B Mae,
WIOHE U aBrycTe — Ha 2,426 1/ra, 2,503 u 2,157 u/ra, caxapHoii CBeKJIbI B MIOHE — Ha 15,3 1/ra.

Knrouesvle cnosa: onesbie KylbTypbl, 3aCyXa, BCTPEYaeMOCTh 3aCyXH, 3aCyX0yCTOIYHBOCTh, bamkoprocraH.

Drought resistance of field crops on the territory of Bashkortostan
K. R. Ismagilov

The purpose of the study was to quantify the occurrence of drought in the territory of Bashkortostan
and drought resistance of field crops. The drought degree was assessed by the Hydro-thermal coefficient
of Selyaninov and the aridity index Pedya, drought resistance - by the depression index of A. I. Kincharov.
It was found that in the territory of Bashkortostan the occurrence of drought in different months ranges
from 24% (May) to 32% (July). Over the last 25 years (2000-2024), the growing seasons of 2010,
2012 and 2021 were especially dry. Field crops have unequal drought tolerance. In descending order
of drought tolerance, they are ranked in the following row: winter rye, soya, spring wheat, maize, rape,
sugar beet. Field crops, except for maize, are quite drought-resistant in the second half of vegetation.
Comparatively low drought resistance of winter rye in May and June, spring wheat - in May and June,
maize - in May, July and August, soybean and rape - in May and June, sugar beet - in June. Increase of
aridity index by one unit in May and June causes decrease of winter rye yield by 1.491 c¢/ha and 0.734 c/ha
respectively, spring wheat - by 2, 159 c/ha and 1.559 c/ha, soybean — by 0.548 c/ha and 0.470 c/ha, rape —
by 0.739 c/ha and 0.576 c/ha, maize in May, June and August — by 2.426 c/ha, 2.503 and 2.157 c/ha, sugar
beet in June — by 15.3 c/ha.

Keywords: field crops, drought, drought occurrence, drought resistance, Bashkortostan.
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IoBbimeHue 3ppeKTUBHOCTH MPOU3BOACTBA MOCATOYHOT0 MATEPHAJIa ATOIHBIX KYJBTYP
E. M. bacapwbiruna, E. A. Kosiorsirnna

Llenbio uccnenoBaHuil ABIsIAch pa3padoTka FPEKTUBHON TEXHOJIOTUU NPOU3BOACTBA MOCAJOUHOIO MaTe-
pHaja eKeBUKH, SBISIONICHCS IICHHON MIOI0BO-ATOJHOM KYJIBTYpOH, TIOABI KOTOPOH OTIMYAIOTCS OOraThiM OHO-
XAMHYECKAM COCTABOM, IPUTOIHEI IS IIepepaboTKH M XpaHeHHs. K mepCrneKTHBHBIM TEXHOIOTHSIM TIPOU3BOCTBA
MOCaJOYHOr0 MaTepualia €KEBUKU OTHOCSATCS TEXHOJIOTHH MHKPOKIOHAIBHOTO PasMHOKCHHSA. D(PHEKTHBHOCTH
MIPOM3BOAICTBA MOCAJOUHOTO MPOU3BOJCTBA, OCHOBAHHOTO HA KJIOHAJIBHOM MHKPOPA3MHOXKEHHM U PEalu3yolle-
TOCsI C MCTIOJb30BAaHUEM KYIBTHBAIIMOHHBIX COOPY)KEHHH, ONPEACISIETCS] CIIOCOOHOCTHIO MPOOUPOUHBIX paCTCHHUN
MIPUCTIOCAONINBATECS K HECTEPIUIFHBIM YCIIOBHSAM BHEITHEH cpepl. YIydlICHHE YCIOBHH MUHEPATBHOTO TTHTAHHUS
pacTeHMi Ha 3Tale aJanTaluy 3aBUCUT OT YPOBHS HCIOIb3YIOIIEr0cs TEXHUUECKOTO OCHAIEHHS, YTO 00YCIOBHUIIO
1[eJIeCO00Pa3HOCTh MPUMEHEHHSI METOJ0B M TEXHHUECKUX CPEJCTB IEKTPOTEXHONOTUH, B YACTHOCTU aKyCTHUe-
cKkoif. [lyns moBbimeHnst 3PEKTUBHOCTH MPOU3BOACTBA ITOCAOYHOTO MaTeprana eXEeBUKH MPEIIOKEHO IpPHMe-
HEHHE YNbTPa3ByKa IPU INOATOTOBKE MUTATEIBLHOIO PacTBOpa. DKCIIEPUMEHTAIbHbIE UCCIEI0BaHHS POBOANINCH
B naboparopuu ypOaHH3HPOBAaHHOTO pacTeHueBoncTBa Mucruryra arpoumkenepun ®I'BOY BO HOxuo-Ypais-
ckuit TAY u OO0 «HIIO «Cajpt u oropom». OCHOBHBIMH KOMIIOHEHTaMH IS IPUTOTOBJICHUS TUTATENBHOTO pac-
TBOpa SBJSUTUCH PACTUTENbHAs 30J1a (cOalaHCUPOBAHHBIM MCTOYHHUK IMHTATENLHBIX BEIIECTB) U TOP(] (MCTOYHHK
TYMHHOBBIX OHOCTHMYIISITOPpOB). OOpadOTKa MUTATEIHHOTO PAacTBOpa B YIBTPA3BYKOBOM IoJie ¢ yactoroi 22 k'
U MHTEHCHBHOCTHIO 4,2 KBT/M? OCYIIECTBISIACH B TedueHHe 8§ MUHYT. VicciienoBaHus MPOBOAMINCH C PACTCHUSMHU
exxeBukH copra «Kapaka depHas». O6wem BbIOOpKH cocTaBista 100 pactenuil. OCHOBHBIM OTIMYMEM pa3pado-
TAHHOM TEXHOJIOTHYECKOI CXEMBI SBISCTCS MPUMEHEHHE YNbTpa3Byka IPH MOATOTOBKE MUTATEIFHOTO PacTBOPA,
KOTOPBII UCHOJIB3YETCS HA ATalle aJanTallld MUKPOPACTEHHUM K HECTEPUIBLHBIM YCIOBUAM BHEITHEN cpenbl. Pa3zpa-
0OoTaHHAas TEXHOJIOTHYECKas CXeMa MO3BOJISET MPOU3BOAUTE MOCAJ0UYHBIA MaTepHall €XEeBUKH, COOTBETCTBYIOILINN
HOPMAaTHUBHBIM TPEeOOBaHUSM. YCTAHOBJICHO, YTO XO3IHCTBEHHAs! 3(h(heKTUBHOCTh, XapaKTepU3yIoIas 00beM Mpo-
M3BOJZICTBA U Kau€CTBO II0CAJOYHOIO Marepuasa, B IIPeJIOKEHHOM BapuaHTe Bo3pacTaeT Ha 13,5 %. Dnepretuue-
cKast 3 PEeKTUBHOCTD, CBSI3aHHASI C COKPAIIEHHEM YHEPTOEMKOCTH ITPOU3BOACTRA, TOBBIIaeTcst Ha 13,1 %.

Kniouegvie cnosa: 3hQHEKTUBHOCTh MPOU3BOJACTBA, 3HEPrOEMKOCTb, YIBTPa3ByK, MHUTATEIbHBIH pacTBOp,
MHUKPOKIIOHATIbHOE Pa3MHOKEHHE, TI0CAI0YHbI MaTepHall.

Increasing the production efficiency of planting material for berry crops
E. M. Basarygina, E. A. Kolotygina

The purpose of the research was to develop an effective technology for production of planting
material of blackberry, which is a valuable fruit and berry crop, the fruits of which are characterised
by a rich biochemical composition, suitable for processing and storage. The promising technologies
of production of planting material of blackberry include technologies of microclonal propagation.
The efficiency of planting production based on clonal micropropagation and realised using cultiva-
tion facilities is determined by the ability of test tube plants to adapt to non-sterile environmental
conditions. Improvement of mineral nutrition conditions of plants at the stage of adaptation depends
on the level of used technical equipment, which determined the expediency of application of meth-
ods and technical means of electrotechnology, in particular acoustic. To increase the efficiency of
blackberry planting material production, the use of ultrasound in the preparation of nutrient solution
is proposed. Experimental studies were carried out in the laboratory of urbanised crop production
of the Institute of Agroengineering of the South Ural State Agrarian University and LLC NPO
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“Gardens and Ogorod”. The main components for the preparation of nutrient solution were plant ash
(a balanced source of nutrients) and peat (a source of humic biostimulants). The nutrient solution was
treated in an ultrasonic field with a frequency of 22 kHz and intensity of 4.2 kW/m? for 8 minutes.
The studies were carried out with blackberry plants of the variety ‘Karaka black’. The sample volume
was 100 plants. The main difference of the developed technological scheme is the use of ultrasound
in the preparation of nutrient solution, which is used at the stage of adaptation of microplants to
non-sterile environmental conditions. The developed technological scheme allows to produce plant-
ing material of blackberry, corresponding to the normative requirements. It is established that eco-
nomic efficiency, characterising the volume of production and quality of planting material, in the
proposed variant increases by 13.5%. Energy efficiency, associated with the reduction of energy
intensity of production, increases by 13.1 %.

Keywords: production efficiency, energy intensity, ultrasound, nutrient solution, microclonal propa-
gation, planting material.

YIK 621.4:005.93
DOI 10.55934/2587-8824-2025-32-1-41-50

AHanus TeH}:[eHIII/Iﬁ Pa3dBUTHUSA COBpeMeHHOﬁ aBTOTpaKTOpHOﬁ TEXHUKH C YYE€TOM 0TKa3oB
OCHOBHBbBIX CUCTEM ABUIaTEC/IA

A. B. I'punienko, A. B. Kapayuos, C. A. bapeimiankos, A. H. Mensenes

[IpruopuTETHBIM HaNpaBiIE€HUEM ABTOTPAKTOPHOM TEXHUKH SIBJISIETCS YBEJIWUYEHHME BBIXOJHOW MOIIHOCTH
JABC, noBslllieHHEe HAJIEKHOCTH M CHIDKEHHE Pacxoja TOIUIMBa. 3apUKCHPOBaHA HANIPABICHHOCTh Ha Pa3padOTKy
TPAKTOPOB BBICOKOTO TSTOBOTO Kjacca 3 TOHHBI U BBIIIE. YCTAHOBJICHO, YTO MpHOaBKa MOITHOCTH JABUraTess ooe-
CIIEYMBACTCSA YCTAHOBKOM HOBEHIIMX CHUCTEM PEIHPKYJISIMUA OTpabOTaBIIUX Ta30B, TypOOHAIAyBa, TOTLTUBHON
CUCTEMOU HEMOCpeACTBEHHOTO BIpbicka U Ap. KiaccupuupoBaHbl HHHOBAIIMOHHBIE ITyTH COBEPIICHCTBOBAHUS
ABTOTPAKTOPHBIX CpeACTB. Cper OCHOBHBIX MOXKHO BBIICIUTh TEXHUYECKUE, TEXHOJIOTHUECKHUE, KOHCTPYKIIMOH-
HBIE, SKCIUTyaTallMOHHbIE. YCTAaHOBJIEHBI ONITUMAJIbHBIE CPOKH 3aMEHbI CUHTETHYECKHX Macell — 300 MOTo-4acoB,
nonycuHTeTndeckux macen — 200 MoTo-4acoB, MUHEpalbHbIX Macel — 150 moTo-uacoB. CpoKku 3aMeHBbl Maceln
pa3InyaroTCs, B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH sKcIiTyaranuu, ot 3000 no 15000 kM mpobera. YcTaHOB-
JIEHO, 4TO OTCyTcTBUE paboThl [IBC B TeueHnue 1...2 MecsleB NpUBOIUT K cTapeHuto Macia Ha 1000 km mpoOera,
yTto 3kBUBajeHTHO 100...200 MoTO-4acoB. BBIsBIEHO, YTO TOYEUHBIM BIPHICK TOIUIMBA MPHU BHICOKOM JABICHUU
(ot 100 mo 350 MIla) u mHOrO(a30BBI (MHOTOCTYIIEHYATHIH) BIPBICK MO3BOJSIOT B 1,1...2,5 pa3a 5KOHOMHUTH
TOIINBO, B 3aBUCUMOCTH OT peXHMa HUCIOJb30BaHUs. YCTAHOBIIEHA TEHJICHIIUSI MUPOBBIX MPOU3BOIUTENEH aBTO-
TPAKTOPHOUM TEXHUKHU — CYIIECTBEHHOE CHUKEHHE HOPMATUBOB J0 KallMTaJIbHOTO PEMOHTA U CTPEMJIEHUE K rapaH-
THPOBAHHOMY pecypcy MO KpUTEpHUIO oKymaemocTH BiokeHuH. Ha 2025 rog rotoBuTCs BHEIpPEHHE OYEPEIHOIO
ycoBepieHcTBOBaHHOTO cTangapta EBPO-7. s rpy3oBbix aBroMoOuiel u TpaktopoB cranaapt EBPO-7 Gyaer
BHeNpeH Kk 2027 roay. [IpoBeneH aHann3 NpUYUH HU3KOM HaJIEKHOCTH IMIIMHIPOIIOPITHEBOM IPYIIIBI B AKCILTyaTa-
uuu. OTMEYEHO AEBITh rpynn (HaKTOPOB, OKA3bIBAIOIIUX HAUOObIIEe BIUSHUE HA PECYPC JIBUTATENS, CPEId HUX
Harpy3KH, yCIOBHS DKCILTyaTalllH, 3abUIEHHOCTD U T. 1. OTMEUEHO BBICOKOE BIUSHHUE HA PECYPC HUIMHAPOTIOPII-
HEBOI TPYIIBI KaYeCTBa 3ar4acTeil, pacXoJHbBIX MaTepHajOoB U CPOKOB MPOBEACHUS paboT. YCTaHOBIEHO, YTO Ha
JBUTaTenb npuxoantces 120 0Tka30B, YTO HAXOJUTCS HA IEPBOM MECTE CPEIM BCEX OTKa30B. [IpoBeneHHbIN aHATN3
MOKA3bIBAET HA CPEAHUIl pa3dbpoc OTKA30B LIIMHAPOMOPLIHEBON rpynnsl oT 12 10 25%. BaxkHo skcmyararu-
OHHBIMU METOJJaMHU COXPAHMTDH 3AJ0KEHHBIN pecypc ABUTarels. PemieHneM BBICTYNAET KOHTPOJIb TEXHHUUECKOTO
COCTOSIHUSI LIWJIMHAPOTIOPITHEBON TPYIIBI U JABUraTeisl TECTOBBIMU MeToJaMH. Marepuan MOXKET ObITh MOJie3eH
HAy4HBIM U TEXHUYECKHM paOOTHHKAM B cpepe pa3padOTKH CPEeICTB U METOJOB TEXHUYECKOTO JUATHOCTUPOBAHHS.

Kniouegvie cnosa: TeHAEHIINN pa3BuTHA, ABUTATC/Ib, OTKA3bl, HUJIMHAPONOPUIHEBAA I'pyImIia, KOHTPOJIb, TCX-
HHUYCCKOC COCTOSAHHUC.
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Analysing trends in the development of modern automotive tractor equipment considering
failures of the main engine systems

A. V. Gritsenko, A. V. Karaulov, S. A. Baryshnikov, A. N. Medvedev

The priority direction of automotive tractor equipment is to increase the output power of internal com-
bustion engines (ICE), improve reliability and reduce fuel consumption. There is a focus on the development
of a high traction class of 3 tons and above. It is established that the increase of engine power is provided by
installation of the latest systems of exhaust gas recirculation, turbocharging, direct injection fuel system, etc.
The paper classifies innovative ways of improving the engine power output. Innovative ways of improvement
of auto-tractor equipment are classified. Among the main ones are technical, technological, constructional, op-
erational. The optimum terms of synthetic oils replacement are established — 300 engine hours, semi-synthetic
oils — 200 engine hours, mineral oils — 150 engine hours. Oil change intervals vary, depending on specific oper-
ating conditions, from 3000 to 15000 km. It is established that absence of internal combustion engine operation
for 1...2 months leads to oil ageing per 1000 km, which is equivalent to 100...200 engine hours. It is revealed
that point fuel injection at high pressure (from 100 to 350 MPa) and multi-phase (multi-stage) injection allow
1.1...2.5 times to save fuel, depending on the mode of use. The tendency of the world manufacturers of auto-
motive tractor equipment — a significant reduction of standards before overhaul and striving for a guaranteed
resource by the criterion of return on investment — has been established. The next improved EURO-7 standard
is to be introduced in 2025. For lorries and tractors, the EURO-7 standard will be introduced by 2027. The
causes of low reliability of cylinder piston group in operation have been analysed. There are nine groups of fac-
tors that have the greatest influence on engine life, among them are loads, operating conditions, dust, etc. The
high influence of the quality of spare parts, consumables and timing of work on the life of the cylinder piston
group was noted. It was found that the engine has 120 failures, which is in the first place among all failures. The
analysis shows an average variation of cylinder piston group failures from 12 to 25 %. It is important to preserve
the engine life by operational methods. The solution is the control of technical condition of cylinder-piston
group and engine by test methods. The material can be useful to scientific and technical workers in the field of
development of means and methods of technical diagnostics.

Keywords: development trends, engine, failures, cylinder piston group, control, technical condition.
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OnpenesieHHe rPAHHYHBIX YCJIOBHIT MOIe/IHPOBAHNS MPOLECCOB M3MEHEHHUsI Pacxo1a MacJia,
AaBJIEHHS] U TeMIePaTypPbl NPH padoTe ABTOHOMHOI MaCJI0CTAHIHH

A. B. I'punienko, A. I. Ilatos, A. 0. Bypues, O. I. Caxaes

B xone ananmza oOHapy>KeHa TCHICHIIUS CHIDKCHHS HAJCKHOCTH COBPEMCHHBIX TypOOKOMIIPECCOPOB, BHI-
3BaHHAs CTOXAaCTUUECKUMU PEKUMaMU, IIEperpy3KkaMu 1 HapylleHueM yciaosui sxkciutyaranuu JIBC. Ilpennaraercs
penieHne mpodIeMbl MyTEeM YCTaHOBKU HE3aBUCHUMOI CHCTEMBI CMa3KH TypOOKOMIIpeccopa B 00eCTIeueH s HCKYC-
CTBEHHBIX OJIATONPUATHBIX PEKUMOB padoTHI Mmap TpeHus TypOoxoMmnpeccopa. s ncciaeqoBaHus peKUMOB CTO-
XaCTHYHOCTH U HapyIIeHUs Oananca Oputa paspabdorana 3D-monens Typookommpeccopa TKP-7C-6M aBTromoOwmiis
KamA3 740.602. K pacueTHOM MOIenH ObUTH BRIOPAHBI TPAHUYHBIC YCIIOBUS U TOCTPOCHBI Tpa(uKN 3aBUCHMOCTEH:
IUTOTHOCTH OT TeMIIEpaTypsl Macia; THHAMHUYECKOH BSI3KOCTH OT TEMIIEpaTyphbl Macia; Kod(hGHUINCHTA TeI0NpPO-
BOJHOCTH OT TE€MIIEPaTyphbl Macya; yIeIbHON TEINIOEMKOCTH OT TEMIIEpaTypsl Macia. JJaHHbIE MOIENN TTO3BOJISIOT
MIPOM3BOANTH PACUCTHl U YUUTHIBATH TOUHBIC M3MCHEHHUS MMapaMEeTPOB Macia MpU BapHAIlH TEIUIOBBIX PEKUMOB.
Br16panbl MaTepuainsl 21€MEHTOB TypOOKOMIIpeccopa M 3a/laHbl MECTOIONOKEHUS 3anTylIeK I y4eTa Hmapame-
TPOB BXOJHOTO M BBIXOJHOTO IOTOKA Macya. BriOpaHa pacueTHas ceTka mpoliecca MojenupoBanus. B pesynbsrare
MOATOTOBUTEJIFHBIX NIPOILIECCOB YCTAHOBIIEHO YCJIOBUE: MIOIaBAEMOE JaBIEHHE Macila HE JOJKHO CHUXKAThCS HIKE
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BenMuMHBI aTMochepHoro ganeHus (Ha yposHe 101 325 [1a). Pe3ynbrarel MOACTHPOBAHNUS IPH BXOJHOM JaBICHUH
250 000 u 400 000 ITa mo3BoNMIM YCTAaHOBUTH I'PAaHUILIBI IIEPENa/ia BEJIUUNHBI 1aBICHUS HA PA3JINYHBIX y4acTKax
MAacCJISTHBIX KaHAJoB. B pesynbrare MOmeInpoBaHUs TEMIIEPATYPHBIX MOJICH IPH BapHaIlMK BPEMCHH UTEPALUH BbI-
YHCJICHUS] yCTAHOBJICHBI TOUKHM HACTYIUICHHS TeMIepaTypHOro OamaHca. MeTogoMm mepedopa MOXKHO ONPECIHTh
KPUTHYECKUE PEKUMBI CMa3KH, IIPHU KOTOPBIX BO3MOKHBI aBapUIHBIC CUTYaI[H. YCTAaHOBKA HE3aBUCUMON CHCTEMBI
CMa3KH IMO3BOJISICT PElIaTh 3a/ady ONTHMAIBLHOTO PEKUMa CMa3KH MOUINITHUKOB TypOOKoMIIpeccopa 0e3 mepe-
rpeBa Macjia ¥ OBEpXHOCTeH TpeHus. JlanpHelmas pabora OyneT HampaBieHa Ha KOMOWHAIIMOHHOE MOJICIHPOBa-
HHUE BCEX BO3MOKHBIX BapHALIUI PEKUMOB U yCTAaHOBJICHHE YpaBHEHHUI OanaHca Oe3aBapHiiHON paboThl TypOOKOM-
IIPECCOPOB B JIFOOBIX BO3MOKHBIX YCIOBHUSIX PaOOTHL.

Knioueguie cnosa: MmopenupoBaHue, TEOPHsl, Fa30TypOUHHBII HAayB, IBUTATENb, MOALIUITHHUK, 1aBICHHUE, Pac-
XOJ] Macla, TeMIieparypa.

Determination of boundary conditions for modelling processes of oil consumption, pressure
and temperature changes during operation of an autonomous oil station

A. V. Gritsenko, A. G. Patov, A. Yu. Burtsev, O. G. Sazhaev

During the analysis the tendency of modern turbochargers reliability decrease caused by stochastic
modes, overloads and violation of internal combustion engine (ICE) operation conditions is found. The
solution of the problem is proposed by installing an independent turbocharger lubrication system and pro-
viding artificial favourable modes of operation of turbocharger friction pairs. To investigate the modes of
stochasticity and balance disturbance, a 3D model of TKR-7S-6M turbocharger of KamAZ 740.602 vehicle
was developed. Boundary conditions were selected for the calculation model and graphs of dependencies
were plotted: density vs. oil temperature; dynamic viscosity vs. oil temperature; thermal conductivity coeffi-
cient vs. oil temperature; specific heat capacity vs. oil temperature. These models allow to make calculations
and consider exact changes of oil parameters at variation of thermal modes. The materials of turbocharger
elements are selected and the locations of plugs are set to take into account the parameters of inlet and outlet
oil flow. The calculation grid of the modelling process is selected. As a result of preparatory processes, the
condition was established: the supplied oil pressure should not drop below the atmospheric pressure value
(at the level of 101 325 Pa). The results of modelling at the inlet pressure of 250 000 and 400 000 Pa allowed
to establish the limits of pressure drop at different sections of oil channels. As a result of modelling of tem-
perature fields at variation of time of iterations of calculation the points of onset of temperature balance are
established. By the method of enumeration, it is possible to determine critical lubrication modes, at which
emergency situations are possible. Installation of independent lubrication system allows solving the problem
of optimal lubrication mode of turbocharger bearings without overheating of oil and friction surfaces. Fur-
ther work will be aimed at combinational modelling of all possible variations of modes and establishment of
equations of balance of accident-free operation of turbochargers in any possible operating conditions.

Keywords: modelling, theory, gas turbine supercharger, engine, bearing, pressure, oil consumption,
temperature.
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AHaJIN3 NPeuMYIeCTB U HEIOCTATKOB CYIIeCTBYIOLIHMX METO/I0B H CPeICTB IMATHOCTHPOBAHUS
HUJIMH/IPONOPIUIHEBON IPYNNbI ABTOTPAKTOPHBIX CPEICTB B IKCIIyaTAllUU
A. B. Kapaynos

Oco060 akTyaJIbHBI HAa JAaHHBI MOMEHT KOHCTPYKTOPCKHE pa3pabOTKH, HarpaBiIeHHbIC Ha 00ecTIieueH e BEICO-
KHX YKOHOMHUYECKHX, SKOJOTUIECKHX, MOIIHOCTHBIX, HA/IC)KHOCTHBIX IapaMeTpoB. Habmomarorces: HenmpephIBHBIC
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TEHJICHIIMU COBEPIICHCTBOBAHUS KOHCTPYKIMI CHCTEM U y3JI0B COBPEMEHHBIX aBTOTPAKTOPHBIX CPeACTB. B wact-
HOCTH, II0 BOIIPOCAM IMarHOCTUPOBAHUS LIWJIMHAPOIIOPIIHEBOM rpynmnbl apurareneid. OTHOBPEMEHHO C 3TUM KOH-
CTaTupyeTcs U3MEHEHUE NMPUMEHUMOCTH METOJO0B U CPEJCTB TEXHUYECKOIO AMAarHOCTUPOBAHUS LIMIMHIPOIIOPII-

HEBOM TpyNIbl COBPEMEHHBIX ABHUrareneid. OTMeueHa TeHISHIINs, 3aKII0Yaloascs B MPUMEHUMOCTH OTAEIbHbIX
METOJI0OB U CPEACTB IUArHOCTUPOBAHUS IIMJIHH/POTIOPIIHEBOM TPyl M aOCOMIOTHON HEMPUMEHUMOCTH APYTHUX.
B ToT k¢ MOMeHT mpemaraercst 00JbIIOE Pa3HOOOPa3ue ANBTEPHATUBHBIX CPEACTB M METOIOB JHATHOCTHPOBA-
HUS LWIMHIPOIOPIIHEBON rpynmbl ABurarenaeil. C yueToM CKa3aHHOTO MPOBEACH aHaJIN3 METOIOB U CPENICTB JH-
arHOCTHPOBAHUS, B PE3YyIbTaTe KOTOPOTO BBISBICHBI UX CYIIECTBEHHbIE HEAOCTATKH: HU3Kas YyBCTBUTEIBHOCTb,
TOYHOCTb, WH(OPMATUBHOCTH, CIOKHOCTH NMPUMEHEHUS, HEMPUCIOCOOICHHOCTh K HOBBIM JIBUTATENSIM, JOPO-
TOBU3HA, 3aBUCUMOCTb pe3yjbTaTa OT TEXHHYECKOIO COCTOSHMS APYIMX cucTeM U Ap. HameueHbl TexHUYeckue
U TEXHOJIOTHYECKHE 0COOCHHOCTH MIPUMEHECHHUS COBPEMEHHBIX BBICOKOY(D(EKTUBHBIX CPEACTB TUATHOCTHPOBAHHUS.
B kauecTBe anpTepHATUBBI NPEAJaraeTcsi METOA AMAarHOCTUPOBAHUS UJIMHAPOIIOPIIHEBOI IPYMIbI 10 MIHOBEH-
HOU BEJIMUMHE JIaBJICHUS B KAMEpe CTOPaHMs IPH MIPOKPYTKE KOJCHYATOTO BaJla JBUrATENsl BHEITHUM YCTPOHCTBOM
Ha MaJIBIX CKOPOCTSIX MPOKPYTKU. TaKuM yCTPOHUCTBOM JUTS MMPOKPYTKH BEIOpaHa »IeKTpHUecKas jedenka ¢ mapa-
METpaMH TPy30HOIBEMHOCTH, COOTBETCTBYIOIINMH BECOBOH XapaKTEPHUCTUKE aBTOTPAKTOPHOTO cpeacTra. JInbo
B KayeCTBE YCTPOHCTBA MPOKPYTKU MOXKET BBICTYIATh JII000€ APYroe TAroBOe yCTPOUCTBO, OapaOaHHBIN TATOBBIHA
CTEHJI, CIICIMANBHO TpeHA3HAUCHHbIE IS UCIIBITAaHUS JAHHOTO BHJa aBTOTPAKTOPHBIX CPEICTB MO BECOBBIM Xa-
paxkTepucTHKaM. B xagecTBe cpeacTBa ANAarHOCTUPOBAHMS BEIOPAH AICKTPOHHBIN MHOTOKaHATBHBIN ocmunIorpad
USB-Autoscope III ¢ BEICOKOIYBCTBUTEIBHBIM IAaTIMKOM JABICHUS, (Da30BHIM OTMETYHMKOM YIJIOBOTO ITOBOPOTA
KOJIEHYaTOTo Bajia. TeXHUYECKUH pe3yabraT pealn3allid METoda M CPeJCTBa TUArHOCTUPOBAHUS 3aKIIOYaeTCs
B IIOBBIMICHUN TOYHOCTH M JOCTOBEPHOCTH JUArHOCTHPOBAHMS LIMIMHIPOIOPIIHEBON Tpynmbl. Marepuaisl mo-
JIE3HBI U KOHCTPYKTOPOB, HHXKCHEPHBIX PAOOTHUKOB B 00TACTH pa3pabOTKN COBPEMEHHBIX CHCTEM JIBUTATEIICH.

Kutouesvie crnosa: ananus, METO/BI, CPEJCTBA, JBHUraTellb, IUIMHJIPOIOPIIHEBAs TPyIa, MPEUMYIIeCTBa,
HEIOCTaTKH.

Analysis of advantages and disadvantages of existing methods and means of diagnostics
the cylinder piston group of automotive tractor vehicles in operation

A. V. Karaulov

Design developments aimed at ensuring high economic, ecological, power, reliability parameters are
particularly relevant at the moment. There are continuous tendencies of improvement of constructions
of systems and units of modern motor-tractor vehicles. In particular, these are issues of diagnostics of
cylinder-piston group of engines. At the same time the change of applicability of methods and means of
technical diagnostics of cylinder-piston group of modern engines is stated. The tendency consisting in
applicability of some methods and means of diagnostics of cylinder piston group and absolute inappli-
cability of others is noted. At the same time, a great variety of alternative means and methods of diag-
nostics of cylinder-piston group of engines is offered. Considering the above mentioned, the analysis of
methods and means of diagnostics has been carried out, as a result of which their essential disadvantages
have been revealed: low sensitivity, accuracy, informativeness, complexity of application, non-adaptabil-
ity to new engines, costliness, dependence of the result on the technical condition of other systems, etc.
The technical and technological peculiarities of application of modern highly effective means of diag-
nostics have been outlined. Technical and technological peculiarities of application of modern highly
effective means of diagnostics are outlined. As an alternative, a method of diagnosing the cylinder-piston
group by the instantaneous value of pressure in the combustion chamber during cranking of the engine
crankshaft by an external device at low cranking speeds is proposed. An electric winch with lifting capac-
ity parameters corresponding to the weight characteristic of the motor vehicle is selected as a cranking
device. Or as a cranking device can be any other traction device, drum traction stand, specially designed
for testing this type of tractor vehicle by weight characteristics. The electronic multichannel oscilloscope
USB-Autoscope III with a highly sensitive pressure sensor, phase marker of the crankshaft angle rotation

9



AIIK Poccuu. 2025. Tom 32. No 1

is selected as a diagnostic tool. The technical result of realisation of the method and means of diagnostics
consists in increase of accuracy and reliability of diagnostics of cylinder-piston group. The materials are
useful for designers, engineers in the field of development of modern engine systems.

Keywords: analysis, methods, means, engine, cylinder piston group, advantages, disadvantages.

VK 004.9:636.082.474.1
DOI 10.55934/2587-8824-2025-32-1-71-81

IIpumenenune MukpokonTposiepa ATmega B ynpasjieHnH pa6oToii nHKybaTopa
JJIsl BbIBEEHHS CeJIbCKOX035IiICTBEHHOH NTHLBI

E. H. HeBepos, I. C. lllupmanoBa, A. A. Bragumupos, I1. C. Pynues

Y10BIETBOPEHUE BBICOKOTO CIIPOCa Ha MPOAYKLHUIO NTHIIEBOACTBA TPEeOyeT UCIOJIB30BAHUS HCKYCCTBEHHBIX
I/IHKy63T0pOB JJIsT BBIBEACHUS CEILCKOXO3SIMCTBEHHOM IITUIIBI. B COBPCMCHHBIX YCJIOBHUAX BCC OobIIE BHEAPAIOT
OTEYECTBEHHBIC aHAJIOTH C MCIIOIH30BAHHEM MUKPOKOHTPOIIIEPOB, YTO MO3BOJISIET TOBBICUTE 3(P(hEeKTHBHOCTH IIPO-
Hecca HHKyOanuu suil. B paMkax gaHHOH paOoThI cAeNaH BbIOOP COCTABHBIX AIEMEHTOB MHKYOaTOpa, BBIOOP Mpo-
rpaMMHOTO oOecredeHusl, pa3paboTaHa yNpasisolas NporpamMMa, oOecleunBarolas B3auMOeHCTBHE COCTAB-
HBIX AJIEMEHTOB JIJIS BEITTOJTHEHUSI HHKYOATOpOoM cBoMX (DyHKIMH. Hamrcanuas mporpamMmMa BKITIOUaeT B ceOs TakxkKe
JPY>KECTBEHHBIN HHTep(eiic, 00eCTIeYMBAIOIINE MPOCTOTY yIpaBlIeHU HHKyOaTopoM. PazpaboTaHHBIN HHKYOaTOD
o0ecrnieynBaeT MoJAep KaHue TeMIepaTypbl HHKyOaIlH, IEPUOIUIECKHIA TOBOPOT AU AJISi COXPAHEHHU HOpMaJlb-
HOTO MOJIOKEHHS 3apOJBIIIA B STAIE, BBIBOJ] JAHHBIX TEMIIEPATypBl, BIAKHOCTH, AABICHUS U BPEMEHU HA CUMBOJIb-
HBIN 9KpaH. [Ipon3BeICHBI HCTIBITAHUS HHKYOATOpa MPH Pa3IMIHBIX KOJMHMUYeCTBaxX HarpeBareneil. [1pu padore nByx
HarpeBareieil u3 JecsITh Ul OBIIO BEIBEACHO 7, IPH pabOTe YeThIpeX HarpeBareleii BBIBEICHO § M3 AECSTH SIHII.
Takum o6pa3zoM, HanOOJBIIKN MPOLEHT BbIBOAA KypuUHBIX sul cocTtaBui 80 %. Ilnmanupyercs panbpHeiiee yco-
BEPILIEHCTBOBAaHME UHKyOaTopa: paciupeHue (QyHKIHOHANIA yIPaBIAIONUIEH MporpaMMbl, co3aHue Oosee THOKOM
CHUCTCMBbI YIIpaBJICHUA, YBEIINYCHUEC BMECTUMOCTH I/IHKy6aT0pa, BHEAPCHUE CUCTEMbI KOMIIBIOTCPHOI'O 3pCHUSA JIJId
MOHHTOPHUHTA COCTOSTHUS 3aPOJIBIIICH B Mpoliecce HHKYOAINH, BRISIBICHUS OOJIE3HEH 3apOJIbIIIeH C IMOCIeayoIIeH
3aIHChI0 TaHHBIX M UX CTaTHCTHYCCKOW 00pabOTKON IS BBIABICHUS MapaMeTPOB HMHKYOAlMH, IPU KOTOPHIX BeE-
POSITHOCTH BO3HHUKHOBEHHUS 3a001eBaHUN OyfeT MuHUManbHa. KpoMe Toro, nmpuMeHeHne MUKPOKOHTpPOJLIEpa IS
yTpaBieHns paboToil HHKyOaTopa MO3BOIUT OCYLIECTBIATEH AU (epeHIIMPOBaHHOE YIIPABICHIE TEMIIEPATyPHBIM
PEKUMOM TIporiecca HHKYOAIInH.

Knioueguie cnosa: nHKyOanus sSull, aBTOMAaTU3UPOBAHHBIN HHKYOATOpP, MUKPOKOHTpOLIEeps! Arduino, Temre-
parypa MHKyOalnu, BIaXKHOCTb.

Application of ATmega microcontroller in controlling the operation
of a hatchery for poultry hatching

E. N. Neverov, G. S. Shirmanova, A. A. Vladimirov, P. S. Rudnev

Satisfaction of high demand for poultry products requires the use of artificial incubators for hatching
poultry. In modern conditions domestic analogues with the use of microcontrollers are more and more
introduced, which allows to increase the efficiency of egg incubation process. Within the framework of
this work the choice of constituent elements of the incubator is made, the choice of software is made, the
control programme is developed, which provides interaction of constituent elements for performance by
the incubator of its functions. The written programme also includes a user friendly interface to ensure easy
operation of the incubator. The developed incubator provides maintenance of incubation temperature,
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periodic turning of eggs to maintain the normal position of the embryo in the egg, output of temperature,
humidity, pressure and time data on a symbolic screen. The incubator was tested with different numbers
of heaters. At work of two heaters 7 out of ten eggs were hatched, at work of four heaters 8 out of ten eggs
were hatched. Thus, the highest percentage of hatching of hen eggs was 80 per cent. Further improvement
of the incubator is planned: expansion of the control programme functionality, creation of a more flexible
control system, increase of the incubator capacity, introduction of a computer vision system to monitor
the condition of embryos during incubation, detection of embryo diseases with subsequent recording of
data and their statistical processing to identify incubation parameters, at which the probability of diseases
will be minimal. In addition, the use of a microcontroller to control the incubator operation will allow
differentiated control of the temperature regime of the incubation process.

Keywords: egg incubation, automated incubator, Arduino microcontrollers, incubation temperature,
humidity.
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O0ocHOBaHHE TEXHUYECKOI OCHALIEHHOCTH YOOPKH KYKYPY3bl HA CHJIOC H KOPHAXK
A. J. llandunos, C. J1. Hlenenés, . A. YepHsieB

Ha ocHoBaHuM McciIe10BaHUI Ha OMBITHOM I10JIE€ B YCIIOBHSX JiecocTenHoM 30HbI KOxHOTO Ypana BeIsgBIeHA
3aBUCHUMOCTb YPOXKalHOCTHU JTHCTOCTeOEIBbHOI MacChl KyKypy3bl OT THUIIAa THOpH/IA, CPOKa U criocoda yOopku. YcTa-
HOBJICHO, YTO HAMOOJbBIIAST YPOXKAWHOCTh 3€JIEHON Macchl IpU YOOpKE Ha CHIIOC TONydYcHA B Havaje CEHTAOPS;
C YBETMUYCHUEM CPOKOB YOOPKH OHA CHIDKAETCS 33 CUEeT YMEHBIICHHS COACP)KAaHSI BIIaTd B PACTCHUAX. YpoxKai-
HOCTB 3€JICHOW Macchl IIPH YOOpKe KyKypy3bl Ha KOPHAXK CHIDKACTCS 32 CYET TOTO, YTO Ha KOPM 3arOTaBIHBACTCS
MOYaToK, HOXKKa, cTedesb U 00epTKa MoYaTKa, dTH YaCTH PACTeHUS OTACISIOTCS KYKypy3HOU )KaTKOH, HaBEIIEHHOM
Ha KOPMOYOOPOUYHBIH KOMOAHH, N3MENBIAOTCS M TPAHCTIOPTUPYIOTCS, OCTAIbHBIC YaCTH PACTCHHS U3MEIIBYAr0TCS
HOXKaMH JKaTK{ M Pa30pachIBAIOTCS 1O TIONI0 B BHEC MYNBIHPYIOMEro ciost. C yBeNWYeHHEM JIUTEIFHOCTH CO-
3peBaHus Ha 15 auel nons 3epHa ans rudpuaa PAO 110 Bozpacraer ¢ 38,8 % 1o 44,9 %, a nons nucta u odbeprka
noyarka cHmkaercs ¢ 26,1 % no 20,3 %. HecMoTps Ha cHIbKeHHe 001Iel ypokailHOCTH 3€JIeHOM MacChl, 3aroTOBKa
KOpHa)Ka TO3BOJISACT MOJyYUTh BRICOKOIHEPTETHYECKUI KOPM, B TIepecdeTe Ha CyXOe BEIIeCTBO OIM3KOE K BBICY-
IIEHHOMY 3epHY KyKypy3bl. Ha yoopke KyKypy3bl Ha KOPHaX UCTIONB3YETCsS KOPMOYyOOpOUHBIH KoMOaitH, HO ¢ jKaT-
KOU 1y1s1 YOOPKH KyKypy3bl Ha 3€pHO, YTO JaeT BO3MOXKHOCTH CO3IaHHsI KOPMOBOTO KOHBeliepa. YCTaHOBIIEHO, YTO
MUTATEIbHOCTh B KOPHAXKE 3HAYUTEIIHLHO BBIIIE, YEM B CHIJIOCE, U OHA YBEIMYMBAETCS B T€UCHHUE YOOPKH Onaronaps
MIPOIOIKAFOIIEMYCS B OTOT IIEPUOJT HATTUBY 3epHa. Ha 0CHOBE pa3pabOTKH IKCTIEPUMEHTATBHBIX IAHHBIX TIOTYYCHBI
YpaBHEHUS PETPECCHH 10 TTUTATEIHHOCTH U YPOKAHHOCTH CHIIOCHOH MacChl B 3aBUCHMOCTH OT THOpHIA KYKypY3bl.
YcTaHOBIIEHO, YTO BHEAPEHHE CII0C00a yOOPKU KYKYpy3bl Ha KOPHAX MO3BOJISET YBEJINYUTh PALMOHATIBLHBIE CPOKH
yOOpKH U CHU3UTH OTPEOHOCTh B TEXHUYECKUX CPEJCTBAX M JIOJICKUX pecypcax.

Knioueguie cnosa: Kykypysa Ha CHIIOC, KOPHAK, TEXHHUECKOE OCHAIIICHUE, CPOKH YOOPKH.

Justification of the technical equipment of corn harvesting for silage and cornage
A. E. Panfilov, S. D. Shepelev, D. A. Chernyaev

On the basis of research on the experimental field in the conditions of forest-steppe zone of the
Southern Urals the dependence of maize leaf mass yield on the type of hybrid, term and method of har-
vesting has been revealed. It is established that the highest yield of green mass at harvesting for silage
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was obtained in early September; with the increase of harvesting terms it decreases due to the reduction of
moisture content in plants. Yield of green mass at harvesting corn for forage is reduced due to the fact that
the cob, stem, stem and cob wrapper are harvested for fodder, these parts of the plant are separated by a
corn cutterbar attached to the forage harvester, shredded and transported, the remaining parts of the plant
are shredded by the cutterbar knives and spread over the field in the form of mulch layer. With an increase
in maturation duration by 15 days, the proportion of grain for the FAO 110 hybrid increases from 38.8 %
to 44.9%, while the proportion of leaf and cob wrapper decreases from 26.1% to 20.3 %. Despite the
decrease in total yield of green mass, cornage harvesting allows to obtain high-energy forage, in terms of
dry matter close to dried maize grain. A forage harvester is used for harvesting corn for cornage, but with
a cutterbar for harvesting corn for grain, which makes it possible to create a fodder conveyor. It is found
that the nutritive value in corn forage is significantly higher than in silage, and it increases during harvest-
ing due to the continued grain filling during this period. Based on the development of experimental data,
regression equations for nutrient content and silage yield depending on the maize hybrid were obtained.
It is established that the introduction of the method of corn harvesting on cornage allows increasing the
rational terms of harvesting and reducing the need in technical means and human resources.

Key words: corn for silage, cornage, technical equipment, harvesting terms.

VYIK 621.432.001.575
DOI 10.55934/2587-8824-2025-32-1-88-100

Pe3ynbrarhl MOeJIMPOBaHUSI TeMIIEPATYPHBIX POLIECCOB TYPOOKOMIIpeccopa TPAKTOPOB
€ y4eTOM BAPbHPOBAHMS TeMIIEPaTyPbl OKpPYAKaoliell cpeabl NPH NMPOBeIeHUN
CeJIbCKOXO0351iICTBEHHBIX PadoT

A.T. IlatoB

B coBpeMeHHBIX YCIOBUSIX DPa3paldaThIBAlOTCS BBICOKO(OPCUPOBAHHBIC ABTOTPAKTOPHBIC ABUTATEIH, OC-
HAaIllEHHbIE TypOOKOMIIpeccopaMH. YCTaHOBKA TypOOKOMIIPECCOpa MO3BOJISICT MOBBICUTh MOIIHOCTh HCXOIHOTO
nsurarens B 1,1...1,5 pasza. Bmecte ¢ Tem, TypOoKkoMIpeccopHbIil HaAyB CO34aeT OONBIIYI0 HArpy>KeHHOCTh Ha
y3JIbl U ieTany asurarens. llonmunHuky TypOoKkoMIpeccopa, ero TypOMHHOE KOIeCO U KOPIYCHBIE IETAH MOTYT
HarpeBatbes 10 900 °C u BbimIe. B mpaxTuke 3KCIUTyaTaluy BO3HHKAIOT CTOXACTHUYECKHE KOIEOAHUSI HArpPY3KH,
KOTOpPbIC NMPHUBOJAAT K aBapUHHBIM CUTyarusiM. Bo3HHKaeT 3a1aua, CBA3aHHAs C MOJCIUPOBAHHEM CIOXKHBIX pe-
XKHUMOB PabOTHI TypOOKOMIIpeccopa U (pOpMUPOBAHUEM YCIOBUI JUIst ero Oe3aBapuitHoil paboTsl. J{is 3Toi nenu
pa3paboTaH IIaH MOJICTUPOBAHUS, B KOTOPOM OTPAXKEHBI OCHOBHBIE PacueTHBIE ATAMbI. B kauecTBe cpeibl MOJICIH-
poBaHus BeIOpaH mporpammubiil mponykT Solidworks 2024, monyns Flow Simulation. B Hauane monenupoBaHus
ObUTH 3a/IaHbl TPAHUYHbIEC YCIIOBUS, MaTepUasbl OCHOBHBIX 3JIEMEHTOB TypOokoMIpeccopa. 3a30p B MOALIUITHUKAX
TypOoKoMIpeccopa ObLT IPUHAT MOCTOAHHBIM (0,9 MM) U He N3MEHSJICS Ha MPOTSXKEHUH BCEX ITANIOB MOJICIHUPOBA-
Hust. [Ipu npopaboTke Bonpoca Harpy»KeHHst ObUIN 3a4aHbI IIUKIIBI H3MEHEHUS TEMIIEpaTypsl OTPAOOTABIINX Ia30B
U HCXOHBIE KOJIeOaH!s TEMIIEPaTyphl MPUIIOKEHBI K KOPITyCy TypOHMHHOTO Kojieca. MojieTMpoBaHue POBOJUIOCH
IIPU YCJIOBUSAX TEMIIEpaTypsl okpyxatommeit cpeast: +20 °C u +35 °C. BapbupoBaHue TaBIeHUs Macia Ha BXOAE
B MOJIINITHUKU TypOoKkoMipeccopa coctasmiio — 0,1...0,4 MIa. lI3MeHeHne yacTOTHI BpallleHUs Bajla pOTOpa Typ-
6orommpeccopa cocrasuio 25 000...75 000 mun'. BxomHast Temneparypa Macia 3agaBanach Ha yposae 90 °C.
B kauecTBe KOHTPONBHBIX TOUEK TeMIEpaTypsl BeIOpaHsl 3 Touku: 1. Temneparypa BHyTpH BXOJHOM KaHABKH MOA-
HIMITHUKA CO CTOPOHBI TypOUHHOTO Kojieca; 2. Temneparypa Maciia B 001aCTH KOHTAKTa ¢ MOALIIMITHUKOM (Ha JINHUN
LIEHTpa BXOIHON KaHABKM MOJIIUIHUKA); 3. TeMneparypa macnia Ha ciuBe (B LIEHTPE CTOKOBOM YacTH BBIXOIHOTO
kaHana). KoHTponb nocie MoaenupoBaHus MOKa3al Ha paclpeaeiIcHue TeMIIEPaTyphbl KOPIYCHBIX 3IEMEHTOB TYp-
6oxommpeccopa ot 90 o 230 °C, Temneparypsl Macia ot 90 o 120 °C. Hauxyamme ycaoBUs MO pacripeeeHUuIo
TemIepaTyp Habmoganuch mpu BxoaHoM aasineHuu 0,1 MIla u uactoTe BpaleHHs Bajla poTopa TypOOKOMIIpec-
copa, KOrjJia Maciio IeperpeBanoch 10 Temmepatypsl Boime 135 °C. Cnenanbl BBIBOABI O AalbHEHIIEH qeTanbHON
IpopaboTKe BBICOKOHATPYKEHHBIX PEKUMOB pabOThl TypOOKOMIIpeccopa U MOAEIMPOBAHUN HAUOOJIEE CIOXKHBIX
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KOMOUHANUH pexXUMOB. Pe3yabTaTel MOTYT OBITH HCIIONB30BAHBI KOHCTPYKTOPCKUMHU OI0PO, YHUBEPCUTETAMH, TIPO-
M3BOJICTBEHHBIMHU MPEAIPUATUAMHE 1151 O0Jiee NeTaabHOI MpopaboTKy AeTaneH U 3IeMEHTOB TYPOOKOMIIPECCOPOB.

Kniouegvle cnoga: aBTOTPAKTOPHBINA ABUratrens, TypOOHAATyB, IOfaya, TAaBICHUE, PAcXojl, TeMIleparypa,
KOHTPOJIb.

Results of modelling of tractor turbocharger temperature processes taking into account
the variation of ambient temperature during agricultural operations

A. G. Patov

In modern conditions high-force automotive tractor engines equipped with turbochargers are developed.
Installation of turbocharger allows to increase the power of the original engine in 1,1...1,5 times. At the same
time, turbocharger supercharging creates a greater load on engine components and parts. Turbocompressor
bearings, its turbine wheel and housing parts can be heated up to 900 °C and higher. In the practice of oper-
ation there are stochastic load fluctuations that lead to emergency situations. There arises a task connected
with modelling of complex modes of turbocharger operation and formation of conditions for its trouble-free
operation. For this purpose, a modelling plan has been developed, which reflects the main calculation stages.
Solidworks 2024 software product, Flow Simulation module was chosen as the modelling environment.
At the beginning of modelling the boundary conditions, materials of the main elements of the turbocharger
were set. The clearance in the turbocharger bearings was assumed constant (0.9 mm) and did not change
during all stages of modelling. When working out the loading issue, cycles of exhaust gas temperature
change were set and initial temperature fluctuations were applied to the turbine wheel housing. Modelling
was carried out under the conditions of ambient temperature: +20 °C and +35 °C. Variation of oil pressure
at the inlet to the turbocharger bearings was 0.1...0.4 MPa. Variation of turbocharger rotor shaft speed was
25 000...75 000 min™'. The inlet oil temperature was set at 90 °C. As control points of temperature 3 points
were chosen: 1. Temperature inside the inlet groove of the bearing from the side of the turbine wheel; 2.
Oil temperature in the area of contact with the bearing (on the line of the centre of the inlet groove of the
bearing); 3. Oil temperature at the drain (in the centre of the drain part of the outlet channel). The control
after modelling showed the temperature distribution of turbocharger housing elements from 90 to 230 °C, oil
temperature from 90 to 120 °C. The worst conditions on temperature distribution were observed at inlet pres-
sure of 0.1 MPa and turbocharger rotor shaft speed, when the oil overheated to a temperature above 135 °C.
Conclusions about further detailed study of highly loaded modes of turbocharger operation and modelling of
the most complex combinations of modes are made. The results can be used by design bureaus, universities,
manufacturing enterprises for more detailed elaboration of turbocharger parts and elements.

Key words: auto-tractor engine, turbocharging, supply, pressure, flow, temperature, control.

VK 636.4.084.52.087.7
DOI: 10.55934/2587-8824-2025-32-1-101-108

I PeKTHBHOCTH NPUMEHEHHS CeJICHUTA HATPHUA U ToKodepoJia
CTPeCCYYBCTBHUTE/IbHBIM IIOPOCATAM B IIEPBbIi U BTOPOI IePHOAbI 0TKOPMA
A. U. Ky3neunos, A. B. Mudraxyraunos, H. I1. Cmoasikosa, T. U. bexunaps
HCHL HCCJICAOBAaHNA COCTOsAIAa B OIPCACICHUN 3(1)(1)6KTI/IBHOCTI/I CKapMJIMBaHWA HECOPTaHUYCCKOTO CCIICHUTA
HaTpHs B COUYETAHUH C TOKO(EPOIOM CTPECCIYBCTBUTEIBHBIM IIOPOCSTAM B MEPBBIN U BTOPOH MEPUOABI OTKOPMA.

OOBEeKTOM HCCIIeNOBaHM OBUTH THOPUAHBIC TIOPOCSTA, MOMYICHHBIC ITyTEM CKPEIIMBAHMS CBUHOMATOK KPYITHOMH
0e10# TOPOIBI ¢ XpAKaMH HOPOIB! TaHapac. Ilepen oTheMoM Ompeensiii YpOBEHb CTPECCOBOH UyBCTBUTEINLHOCTH
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ckunuaapusiM MetogoMm A . Kysuenosa, @.A. Cynararyiumsa. bsuio ycranosneHo 28 % KHMBOTHBIX C BBICOKOH, 9%
¢ coMHHTENbHOU U 63 % C HU3KOM CTpeccoBOM UyBCTBUTENBHOCTHIO. [lociie oTheMa KHBOTHBIX MEPEBOAMIN B IIEX
TIEPBOTO MEPUOia OTKOPMA, IJie (POPMHUPOBATIM TpU Ipymibl 10 30 TONOB (aHATIOTOB) B KaxKaou: | rpymma — HU3KOIyB-
crutenbHble; 11 (onbiTHas) u 111 (KOHTpOJBHAS) — BRICOKOUYBCTBUTEINBHBIE, B COBOKYITHOCTH IO/ HAOIMIOICHUEM ObLIO
90 ronoB. YcTaHOBIEHO, UTO 3a 222 J1HsI BBIPAILMBAHUS [IOPOCATA C HU3KOM 4yBCTBUTENBHOCTBIO UMENIH HAIIPSKEHHOCTh
pocta B cpeiHeM Ha oHU CcyTKH 43,9 %; yBennuenue Beca Tesna 3a ofHu cyTku 580,6 1, a B KOHIIE OTKOpMa BEC TeJa —
130,21 Kr; B rpyIIIe )XUBOTHBIX C BBICOKON UyBCTBUTEIBLHOCTBIO (ONBITHAS) HANPSHKEHHOCTh POCTA B CPETHEM 32 OJTHU
cyTtku — 40,8 %; yBenueHre Beca Terna 3a ofHu cyTKU — 538,2 1, a Bec Tena B koHIle otkopMa — 120,80 kr, 4To okazanoch
HW)KE aHAJIOTUYHBIX BEJIMUMH Yy )KUBOTHBIX B | rpymimne, coorBeTcTBeHHO Ha 3,1; 7,3; 7,2 %; B rpymie nopocsT ¢ BBICOKON
YyBCTBUTEIILHOCTBIO (KOHTPOIbHAS) HANPSKEHHOCTh POCTa YCTAHOBJICHA 3a ONHU CYTKH — 36,7 %, yBenndeHune Beca
Tesa 3a OHU CyTKH — 484,06 T, Bec Tena B koHIe oTkopMa — 108,91 Kr, 4To ObII0 HIDKE, YeM B TPYIINE C HU3KOI 4yBCTBH-
TeILHOCTBIO, COOTBETCTBEHHO Ha 7,2, 16,5 u 16,4 %, oTHOCHUTEHHO ONBITHOM HIbKe Ha 4,1; 10,0; 9,8 %.

Knwouesvie crnosa: mopocsta, HU3Kask YyBCTBUTEILHOCTb, BBICOKAs YYBCTBUTENIBHOCTh K TEXHOJOTHUYECKUM
cTpeccopam, TepBBIil IepHol OTKOPMA, BTOPOH NMEpHO OTKOpMa, SHEPTHUsl pOCTa, YBEIMUEHHE Beca TeNna 3a OfHU
CYTKH, OTKOPMOYHBIE KaYeCTBA, MSICHBIC KAa4eCTBA.

Efficiency of sodium selenite and tocopherol application to stress-sensitive piglets during
the first and second fattening periods

A. L. Kuznetsov, A. V. Miftakhutdinov, N. P. Smolyakova, T. 1. Bezhinar

The aim of the study was to determine the efficiency of feeding inorganic sodium selenite in combina-
tion with tocopherol to stress-sensitive piglets during the first and second fattening periods. The object of the
study were hybrid piglets obtained by crossing Large White sows with Landrace boars. Before weaning, the
level of stress sensitivity was determined using the turpentine method of A. I. Kuznetsov, F. A. Sunagatullin.
It was established that 28 % of animals had high, 9% had questionable and 63 % had low stress sensitivity.
After weaning, the animals were transferred to the first fattening period shop, where three groups of 30 heads
(analogues) were formed: Group I — low-sensitivity; II (experimental) and III (control) — highly sensitive,
in total there were 90 heads under observation. It was found that over 222 days of growing, piglets with low
sensitivity had an average growth intensity per day of 43.9 %; an increase in body weight per day of 580.6
g, and at the end of fattening, the body weight was 130.21 kg; in the group of animals with high sensitivity
(experimental), the average growth intensity per day was 40.8%; an increase in body weight per day was
538.2 g, and the body weight at the end of fattening was 120.80 kg, which turned out to be lower than simi-
lar values in animals in group I, respectively, by 3.1; 7.3; 7.2 %; in the group of piglets with high sensitivity
(control), the growth intensity was set at 36.7 % per day, the increase in body weight per day was 484.6 g, the
body weight at the end of fattening was 108.91 kg, which was lower than in the group with low sensitivity by
7.2, 16.5 and 16.4 %, respectively, and lower than in the experimental group by 4.1; 10.0; 9.8 %.

Keywords: piglets, low sensitivity, high sensitivity to technological stressors, first fattening period,

second fattening period, growth energy, increase in body weight per day, fattening qualities, meat qualities.

VK 636.083.3:636.2
DOI: 10.55934/2587-8824-2025-32-1-109-112
BiusiHne npouiakTHYeCKHX Mep Ha YacTOTY BO3HUKHOBeHUs 0oJie3HH MopTe/i1apo KOpoB

B. I. Cemenos, B. K. KojecuukoB

I1enp10 HACTOSIIETO UCCICAOBAHMS CTATIO U3yIeHHE d(PPEKTUBHOCTH TPUMEHEHHUSI HOBOT'O HMMYHOTPOITHOTO
npenapara «Prevention HOOF» Ha done npodumnakrudeckux oopadotok kombiTer kopoB reem «k HOOF PRIME
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GEL» uist mpeaynpexAeHns BOSHUKHOBEHU 0oJie3Hu MopTeruiapo. MccnenoBanue npoBoIMIIOCk Ha 6a3e KPYITHOTO
YKIBOTHOBOIYECKOTO KOMIUIEKCA, CIICIIHATH3UPYIOIIETOCS HA Pa3BEACHUH KPYITHOTO POTaTOro CKOTa MOJIOYHOTO Ha-
npaBieHust. s ero peanmsanuy O6U10 COPMUPOBAHO 3 TPYIIIHI KOPOB 10 10 roIoB B Ka)I0H — KOHTPOIbHAS, 1-51

OmnbITHAsA U 2-51 onbITHas. KopoBam Bcex rpymnn Mpou3BOAWIN (PYHKIIMOHAIBHYIO 00pPE3Ky KOIBITEL TOJUIaHICKUM
MI0CKUM MeTozioM. Takke B 1-if OMBITHOH TpyIINie UCTIONIB30BaIK JieueOHO-IpodunakTudeckoe cpenactso «HOOF
PRIME GELy, xoTopoe HaHOCWJIA Ha BCEO 00JacTh KOMBITHOTO pora 1 pas B 5 cyTok. Bo 2-ii ombITHO# rpymme
MaHHITYISIIIH OBUTH aHAJIOTMIHBI KOHTPOJIBGHOU U 1-# OIIBITHOM IPyIIIaM, OJHAKO Pa3IMIHEM MTOCTYKIIO HHBEIH-
poBaHKE KOpOBaM UMMYyHOTpoIHoro npenapara «Prevention HOOF» B o6veme 10 M Tpexkparno 3a 30-25, 20-15
u 10-5 cyrok o orena. [lony4yeHHbIe pe3yabTaThl CBUAETENBCTBYIOT, UTO JAHHBIE CPEJICTBA YCIEIIHO MPEI0TBpPa-
IIAIOT Pa3BHUTHE 3a00JI€BaHIS 1 MUHUMH3HPYIOT BEPOSTHOCTH BO3HHUKHOBCHHUS MOPAKCHUH, BEAYIIUX K XPOMOTE.
OTO MOATBEPKIACTCS CPABHECHUEM CTEIICHH XPOMOTHI B HCCIIETyEMBIX TPYIINAX: B KOHTPOIBHOH IPYIIIE TOKa3aTelb
coctaBun 1,9 Gaina, Torga Kak B IEpBOil U BTOPOU OMBITHBIX rpynmnax — 1,5 u 1,2 6amia coorBeTcTBeHHO. Jlomon-
HUTEIBHO 3()(PEeKTUBHOCTH MPOPUIAKTUIESCKUX MEPOIIPUSTHIL BO BTOPOI ONBITHOI TpyTIe ObUIa MOATBEPKICHA I'e-
MaTOJOTMIECKUMH MOKA3aTeISIMU HECIEIU(IUECKON PE3NCTCHTHOCTH, BKIIIOUAIOIIUMH (ParorUTapHyIO, TN30IIIM-
HYIO ¥ OaKTEPUIMIHYIO aKTHBHOCTh. YPOBHH 3THX ITOKa3aTeeH A1l KOHTPOJIBHOM, IIEPBOIl U BTOPOI TPYIIIT COCTA-
Bunu 47,2+1,03 %, 16,1+0,61 %, 46,9+0,83 %; 47,4+0,71 %, 15,8+0,40 %, 47,8+0,57 %; 49,8+1,15 %, 18,7+1,22 %,
50,4+0,76 % cootBeTcTBeHHO. TakumM obpaszom, npumeHeHue renst « HOOF PRIME GEL» u npenapara «Prevention
HOOF» nemoHcTpHpyeT BBICOKYIO 3(h(HeKTUBHOCTE B npoduiakTuke 0oje3HH MopTeliapo U CHUKEHUHU BbIpa-
YKEHHOCTH XPOMOTHI ¥ KOPOB. DTO, B CBOIO OUepelb, CIOCOOCTBYET MOICPIKAHUIO 3MOPOBBS M MPOIYKTHBHOCTH
KHMBOTHBIX, YTO UMEET MOJIOKUTEIbHOE BIUSHUE Ha UX o0Iee (PU3NOIOTNIeCKOe COCTOSIHUE.

Kniouegvie cnosa: KOpOBHI, KOIBITIIA, TTATOMIOTHH KOMBITEI, 00Ne3HP MopTemiapo, MpopHiIakTuKa, UMMY-
HOTPOITHBIN Ipernapar.

The impact of preventive measures on the incidence of Mortellaro disease in cows
V. G. Semenov, V. K. Kolesnikov

The aim of this study was to investigate the effectiveness of the new immunotropic drug “Prevention
HOOF” against the background of preventive treatment of cows’ hooves with the gel “HOOF PRIME
GEL” to prevent the occurrence of Mortellaro disease. The study was conducted on the basis of a large
livestock complex specializing in breeding dairy cattle. For its implementation, 3 groups of cows were
formed with 10 heads in each — control, 1st experimental and 2nd experimental. Cows of all groups un-
derwent functional trimming of hooves using the Dutch flat method. Also in the 1st experimental group,
the therapeutic and prophylactic agent “HOOF PRIME GEL” was used, which was applied to the entire
area of the hoof horn once every 5 days. In the 2nd experimental group, the manipulations were similar
to the control and 1st experimental groups, but the difference was the injection of the immunotropic drug
“Prevention HOOF” to the cows in a volume of 10 ml three times 30-25, 20-15 and 10-5 days before
calving. The obtained results indicate that these agents successfully prevent the development of the dis-
ease and minimize the likelihood of lesions leading to lameness. This is confirmed by a comparison of
the degree of lameness in the studied groups: in the control group, the indicator was 1.9 points, while in
the first and second experimental groups — 1.5 and 1.2 points, respectively. Additionally, the effectiveness
of preventive measures in the second experimental group was confirmed by hematological indices of
non-specific resistance, including phagocytic, lysozyme and bactericidal activity. The levels of these in-
dices for the control, first and second groups were 47.2+1.03 %, 16.1£0.61 %, 46.9+0.83 %; 47.4+0.71 %,
15.8+0.40%, 47.8+0.57 %; 49.8£1.15 %, 18.7+1.22 %, 50.4+0.76 %, respectively. Thus, the use of HOOF
PRIME GEL and Prevention HOOF demonstrates high effectiveness in preventing Mortellaro disease and
reducing lameness in cows. This, in turn, helps maintain the health and productivity of animals, which has
a positive effect on their overall physiological condition.

Keywords: cows, hooves, hoof pathologies, Mortellaro disease, prevention, immunotropic drug.
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[Mpumenenne COz-IIIpOTOB KAK CTUMYJIATOPOB KM3HEHHO AKTUBHOCTU NMUBHBIX APOXKKeil
JI. B. IlepmsikoBa, U. 1O. Cepreesa, JI. A. Psiookonena, C. C. Jlammnukuii

Wutencudukays TeXHOIOTHYSCKUX MPOLECCOB JOCTYIMHBIMHU, TPOCTHIMH, JKOHOMUYHBIMU M THTHEHUYECKU
0e30IacHBIMHU TIPUEMaMH SIBIISICTCS OJJHON M3 aKTyaJlbHBIX 3a/1a4 COBEPIIICHCTBOBAHMUS MTPOU3BOJICTB, OCHOBAHHBIX
Ha HUCTIOJIE30BaHUH APOXIKEH caxapoMHIICTOB. Pemenue mpooimeMbl BOSMOKHO IyTeM H3MEHEHHNS TEXHOIOTHICCKA
Ba)KHBIX CBOWCTB JIPOXOKEBOU KYJIBTYpPBl CTUMYIISITOPAME MIPUPOTHOTO MPOUCXOXKICHHS. MICTOYHUKOM 3HAYMMBIX
Ui pa3BuTUs aApoxokeil BAB Moxer ObITh pacTuTenbHoe chipbe Taraxacum officinale Wigg. (ogyBaHUUK JIeKap-
crBennblit) u Trifolium pratense L. (kneBep nyrosoii) B Bue CO,-mporos. Lenb paboThl — ONPENENUTh BIUSHUE
CO,-mporos T. officinale Wigg. n T. pratense L. Ha OponIbHyI0 aKTHBHOCTb W (PH3MOIIOTHIECKOE COCTOSHHUE MUB-
HBIX JpOXcKeH. Jlist 00paboTKK ApOXIKEBOU CYCIEH3UM UCTIONB30BATU 600Hble sKkcmpakmbl CO,-mpoTos. Omnpe-
nenen xumudeckuii cocras CO,-IIPOTOB: KOJMYECTBEHHOE CONEPIKAHUE MPOTEUHA, JIETKOYCBOSAEMBIX YIIIEBO/IOB,
MUHEPaJbHBIX U JyOUJIHHBIX BEIIECTB, BATAMHHOB. Vcciieayemble MPOThI XapaKTepH30BaIHCh BEICOKOH aHTHOKCH-
JaHTHOM akTHBHOCTHIO (99,4 1 98,3 % mna CO,-mpota 7. officinale Wigg. n T. pratense L. cOOTBETCTBEHHO). YcTa-
HOBJIEHO, YTO B HHTEPBAJIE I03UPOBOK BOAHBIX 9KCTPakToB CO -mpoToB 0,2-1,0 % k 00bemMy aposoken GpopuibHas
AKTUBHOCTH BO3pacTaeT B OoJbiieii crenenu (B cpeaneM Ha 180 u 160 % coorBerctBenHo s 1. officinale Wigg.
u T. pratense L.) B cpaBHeHHH ¢ BRICOKMMU j103aMU (10 1 20 %), B MEKpOOHOI TOITYJISIIIMNA CHIYKACTCSI KOJTMUECTBO
MEpPTBBIX KJIeTOK (B 1,4 pa3a B ciyuae 7. pratense L. u B 4 paza nis 1. officinale Wigg.), yBennuuBaeTCs ConepKaHue
KJIeToK moukyromuxcs (Ha 150-200% k KoHTpoo — apoxokaM 6e3 oopabotku). bonbias 3¢ exTuBHOCTD Nei-
CTBUsI HA IPOXOKH BOIHBIX SKkcTpakToB CO,-mipora 7. officinale Wigg. B cpasuenuu ¢ T. pratense L. 00ycnosnena
pasHMICH XUMHYECKOTO COCTaBa: OTHOCHTEIFHO BBICOKOW KOHIICHTpAILlMed MOHOCAaxapoB (caxaposbl, ITIOKO3HI),
Kanplus 1 BUTaMuHOB B,, B,. [TomydenHbie pe3yabTaThl MO3BOISIOT TOBOPUTE O 1IETECO00Pa3HOCTH MCIIONB30BA-
nus CO,-mpotoB 7. officinale Wigg. n T. pratense L. B xa4eCTBe OHOCTUMYIATOPOB (DPU3HOIOTO-OHOXMMHUYECKUX
CBOMCTB MHUBHBIX JIPONOKEH.

Kniouesvie cnoea: Taraxacum officinale Wigg., Trifolium pratense L., ¢mounmnas CO,-3kcTpakums,
CO,-mpoThl, XMMUYECKHUI COCTaB, IPOXIKH MUBHBIE, AKTHBHOCTb OPOIMIIbHAS, (PU3MOIOTHYECKOE COCTOSHHUE.

Application of CO,-ferments as stimulators of vital activity of brewer’s yeast
L. V. Permyakova, 1. Yu. Sergeeva, L. A. Ryabokoneva, S. S. Lashitsky

Intensification of technological processes by accessible, simple, economical and hygienically safe
methods is one of the urgent tasks of improvement of productions based on the use of Saccharomyces
yeasts. The solution of the problem is possible by changing technologically important properties of yeast
culture with stimulants of natural origin. Plant raw materials Taraxacum officinale Wigg. (dandelion)
and Trifolium pratense L. (meadow clover) in the form of CO,-grinds can be a source of BAS significant
for yeast development. The aim of the work was to determine the effect of CO,-fermented T. officinale
Wigg. and T. pratense L. on the fermentation activity and physiological state of brewer’s yeast. Aqueous
extracts of CO,-extracts were used to treat the yeast suspension. The chemical composition of CO, meal
was determined: quantitative content of protein, easily digestible carbohydrates, mineral and tannin sub-
stances, vitamins. The studied meals were characterised by high antioxidant activity (99.4 and 98.3 % for
CO, meal of T. officinale Wigg. and T. pratense L., respectively). It was found that in the dosage range of
aqueous extracts of 0.2-1.0% CO,-fermented yeast volume, fermentation activity increased to a greater
extent (on average by 180 and 160 % for T. officinale Wigg. and T. pratense L., respectively) compared to
high doses (10 and 20 %), the number of dead cells decreased (1.4-fold for T. officinale Wigg. and 4-fold
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for T. pratense L.) in comparison with high doses (10 and 20 %), the number of dead cells in the microbial
population decreases (1.4 times in case of T. pratense L. and 4 times for T. officinale Wigg.), the content
of budding cells increases (by 150-200% to the control — yeast without treatment). Greater efficiency
of the action on yeast of aqueous extracts of CO2-rot of T. officinale Wigg. in comparison with T. pratense
L. is due to the difference in chemical composition: relatively high concentration of monosaccharides
(sucrose, glucose), calcium and vitamins B,, B,. The obtained results allow us to speak about the expedi-
ency of using CO,-grinds of T. officinale Wigg. and T. pratense L. as biostimulators of physiological and
biochemical properties of brewer’s yeast.

Keywords: Taraxacum officinale Wigg., Trifolium pratense L., fluid CO, extraction, CO,-extraction,
CO,-fermentation, chemical composition, brewer’s yeast, fermentation activity, physiological condition.
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HccnenoBanue moTpeduTeIbCKUX KpUTEpHEB BLIOOPA 0ATOHYMKOB /IJIsi CHOPTUBHOTO MUTAHUSA
JI. I. TlonoBa, U. 1O. Pe3nnuenko

HpO}:[yKTLI CIIOPTUBHOTO MUTAHWA BKIIOYAIOT B PAllMOH HE TOJIBKO CIIOPTCMCHBI, HO W JIFOAH, 3aHUMAaIOIINCCA
Pa3TIYHBIMU BUIAMH (PU3UYECKON HATPy3KH U MPUICPKUBAIOIINECS 30POBOTO M aKTUBHOTO obpasa »xm3Hu. [Ipo-
IYKTBI CIIOPTUBHOTO IHTAHUS BKITIOYAIOT BEICOKOOCIKOBBIC (IIPOTCHHOBBIE), YIIEBOIHO-0CIKOBBIC U BBICOKOYIIICBO-
JHble. baTOHYNKN — MOMYIISIPHBIA BUJ POAYKTOB CIOPTUBHOIO MUTAaHUS, PA3HOOOPAa3HbIE 1O COCTAaBY M MUIIEBON
[IEHHOCTH, YAOOHBIE JIJIsl TOTPEOICHUS U 00ecTIeunBatoIre ObICTPOE YAOBIETBOPEHHE B Hepruu. VccnenoBanue oT-
HOIIICHHS TOTpeOUTENeH K BRIOOPY OATOHYHNKOB TIO3BOJIUT BEISIBUTH OCHOBHBIE KPUTEPUH, BaKHBIC TSI TOTPEOUTEICH,
1 000CHOBATh BO3MOXKHOCTB Pa3paOOTKH HOBOTO COCTaBa C BKIFOYCHHEM MECTHOTO OMOJOTHYECKH LIEHHOTO CHIPHSL.
Llens paboThl — MAPKETUHTOBBIE UCCIEIOBAHUS MOTPEOHOCTEH 1 OXKHIAHUM NMOTpeOuTeNnel OaTOHUMKOB IS Jailb-
HeHIIero 000CHOBaHMST HOBBIX COCTABOB ITPOIYKTA, YIOBIECTBOPSIONINX CIIPOC. B kKadecTBe METOOB MCCIIETOBAHUS
OITMPAJIFICh HAa METOJ OTIPOCa II0 pa3paboTaHHO aHKeTe. B pe3ynsTare onperneneHa KaTeropus morpedureneii 6aton-
YHKOB U OCHOBHBIC KpHUTEpHs BEIOOpa. [loka3aHo, 4TO MPEAIOYNTAIOT OATOHYNKY B OCHOBHOM JIFONIH, 3aHUMAIOIIHECS
aHa’pOOHOM U a3poOHON (hU3UUIecKoil Harpy3Kkoi. baToHUMKN OTMEUEeHBI B KauecTBE yA0OHOro mepekyca Ha padorTe,
B IIKOJIe, B yHUBepcuteTe (62%), a Tarke JUIsi BOCCTaHOBIEHUs dHepruu (22 %) mocne (U3UYECKUX Harpy3ok
U C IeTbio CHIKeHHs Beca (9 %). YcTaHOBIEHBI IPEATIOUTEHHUS K BUIOBOMY COCTaBY OATOHYMKOB. BONBIIMHCTBO pe-
CIIOHAEHTOB (64 %) BHIOMPAIOT IPOTEHHOBEIC OAaTOHUMKH, (PPYKTOBO-OpeXOoBBIe mpeamounTtaroT 60 %, 31akoBbie Oa-
ToHUUKH 57 %. [loka3aHa BaKHOCTh BKYCOBBIX XapaKTEPUCTHK, COCTaB U3JEIIHA U LIeHA IPOIYKTa JUIsl HOTPEOUTENCH.
[lomyueHs! HOBBIC HAHHBIC IO KPUTEPUSAM HMOTPEOUTENBCKUX NMPEANOoUTeHUH. [IpakTrdaeckast 3HaYNMOCTD TTOTydeH-
HBIX TAHHBIX 3aKJII0YaeTCs B 000CHOBAHUH BO3MOKHOCTH Pa3padOTKM HOBBIX COCTABOB OATOHUYMKOB C YUETOM KPHTE-
pHEB BEIOOpa KOHEUHBIX MTOJTB30BATEIICH, B IOBBIIICHUH PE3yJIBTAaTUBHOCTH IPOIiecca pa3pabOTKH HOBBIX MPOIYKTOB.

Kniouesvie cnosa: CIIOPTUBHOC IMUTAHUEC, 0aTOHYMKHU IIPOTEHUHOBLIC, HOTpC6I/ITeJ'H:CKI/Ie MpCaAnOYTCHUA, KPUTC-
pHUH BBIOOPA, UCCIICIOBAHUS TIOTPEOUTEIICH.
Research of consumer criteria for choosing bars for sports nutrition
D. G. Popova, 1. Yu. Reznicenko
Sports nutrition products are included in the diet not only by athletes, but also by people engaged in

various types of physical activity and adhering to a healthy and active lifestyle. Sports nutrition products
include high-protein (protein), carbohydrate-protein and high-carbohydrate. Bars are a popular type of
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sports nutrition products, varied in composition and nutritional value, convenient for consumption and
providing quick satisfaction in energy. Research of consumer attitudes to the choice of bars will reveal the
main criteria important for consumers and justify the possibility of developing a new composition with the
inclusion of local biologically valuable raw materials. The objective of the work is to conduct marketing
research into the needs and expectations of bar consumers for further substantiation of new product com-
positions that meet demand. The research methods were based on the survey method using the developed
questionnaire. As a result, the category of bar consumers and the main selection criteria were determined.
It was shown that people involved in anaerobic and aerobic physical activity mainly prefer bars. Bars are
noted as a convenient snack at work, school, university (62 %), as well as for restoring energy (22 %) after
physical activity and for weight loss (9 %). Preferences for the type of bar composition were established.
The majority of respondents (64 %) choose protein bars, 60 % prefer fruit and nut bars, and 57 % prefer
cereal bars. The importance of taste characteristics, product composition, and product price for consum-
ers is shown. New data on consumer preference criteria were obtained. The practical significance of the
obtained data lies in substantiating the possibility of developing new bar compositions taking into account
the end-user selection criteria, and in increasing the efficiency of the new product development process.

Keywords: sports nutrition, protein bars, consumer preferences, selection criteria, consumer research.
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