HayuHbIn XypHaA 2024 Scientific Journal
T.31 Ne 2

AlNK Poccuun Agro-Industrial Complex of Russia

AHHOTALIMU

YK 633.11,,321:631.559(470.55)
DOI 10.55934/2587-8824-2024-31-2-179-184

Ounenka aJanTHBHBIX CBOICTB COPTOB IPOBOIl MATKOIl NIIEHUIBI B YCI0BUSAX I0:KHOMH JIECOCTEIH
Yeasndnnckoii odnacTu

A.T. Tackaesa, /1. B. fIpom, JI. M. MenBeaena, ®@. H. I'pakon

Crarbs TMOCBAIICHAa U3YYCHHUIO COPTOB MSITKOM HpOBOﬁ MIIEHULBI 10 IMOKa3aTeJIsIM NPOAYKTUBHOCTU U alallTUBHO-
CTH B YCJIOBUSIX FOKHOM JiecocTenn YensOuHCKoM obnmacth. MccmenoBaHus MpOBOIMIIMCH HA TAPOBOM TIPE/IIICCTBCHHH-
KE€ B F0KHOM JICCOCTEITHON 30HE Ha OMBITHOM IT0Jie EMaHKEeITMHCKOTO roCynapCTBEHHOTO COPTOUCIIBITATEIHHOTO yJacTKa
¢unuana denepanbHOro TOCYIapCTBEHHOTO OO/DKETHOTO yupexneHus «[occopTkomuccus» B YensOuHCcKol obmactu.
B roner mpoBeneHus UCIBITAHUH HAOTIOAIMCH 3HAYUTEIbHBIC KoJIeOaHMUs HCKCA YCIIOBUN OKpYXKarolei cpest oT 8,99
10 9,09. Hanbornee BBICOKHE ypoXkan HAOMIOIAINCH Y cpenHeno3aHux coptoB Cumad (5,37 1/ra) m Anadyra (5,51 1/ra).
MeHee IpOAYKTHBHBIMHU OKa3aJIHCh CPEAHECIIEIbIe cOpTa. HY OUH U3 H3y4eHHBIX COPTOOOPA3IOB HE MPEBBICHI CTaHAAPT
o ypoxaitHoctu. Jns coproB Yensnda 75 (2,75 1/ra) m Omckas 36 (2,63 T/ra) AOCTOBEPHOE CHIDKEHHE YPOXKAHHOCTH
coctaBuio 0,58 1/ra u 0,7 1/ra. Bce copra XapakTepu3yroTcsi BApHaOMIBHOCTBIO ypokaiiHOoCcTH. Hanbonee ctaObuinbHbBIME
B TOJIBI HcciieioBaHus ObUH copta Yensnda 75 (pasmax ypokariHoctn 49,75) n Uensida 2 (pa3max ypoxaitHocTH 53,06).
Copt Cuitau u copt Anadyra UMEIOT BRICOKHUIT ITOKa3aTelb pa3maxa ypoxkaitnoctu 97,04 u 78,38 cooTBercTBeHHO. BRICO-
KOI CTpeccoyCTOMUMBOCTBIO XapaKTEepPU30BAIHCh clenyromue copra: I'penana (cpegnepannuii, —2,53), Cunau (cpenHe-
no3nuui, —3,61). Copra ['penana, Cunay, EnaOyra uMeroT reHOTHIT, KOTOPBIH Hanboliee COOTBETCTBYET U3MEHSIFOIIIUMCS
(axropam BHemHel cpenpl. CUIbHas OT3BIBYMBOCTH HA M3MEHEHMS YCIIOBHH OKpyxaromei cpenmsl (b, > 1) BbisiBIeHa
y pannecnesoro copra I'penana (b, = 1,2), cpennenosauux coptos — Anabdyra (b, = 1,2), Cunau (b, = 1,5). B rpymy, cna-
00 pearupyrollyro Ha U3MEHEHHUE YCIOBUI OKpyKaromiel cpenpl (b, < 1), Bouwm copra Yensda panHss (CpeHEpaHHUI
b,=0,8), Yensba 2 (cpennepannuid, b, = 0,7), Uensaba (cpennecnensii, b, = 0,44), Omcknii 36 (cpennecnensiii, b, = 0,6).
MakcumanbHy 0 cTabuIbHOCTD TToKa3anu copra I'perana (Qd? = 0, 15), Yensnbda 2 (Qd? = 0, 15), Omckast 36 (Qd* = 0,12),
Aumabyra (Qd* = 0,12). HauGonbIieli ceeKIIMOHHOM IEHHOCTRIO B TPYIINE CPpeJHEPAHHUX COPTOB 00Iaaan copt I'penana
(C, = 4,78), B rpynme cpennecnensix copros — Yemsidba 2 (C, = 6,0), B rpynme cpeaHeno3aHux copros — Analdyra
(C,=7.8). ParmxupoBaHue COPTOB 110 apamMeTPpam ypoxxaiHOCTH 1 aJalTUBHOCTH I10Ka3aJlo, 4TO JyYIIMMH JUIsl BO3ACIIbI-
BaHUS B YCJIOBHUSAX FOXKHOM JICCOCTEIH SIBISIOTCS CpelHepaHHui copT [ perana (cyMMa paHToB 9), cpelHeceNblid — cpell-
Heno3gHue Cunay (cymma panros 11) u Anabyra (cymma panros 11).

Knwouesvie cnosa: ypoxaiHOCTb, TMIICHUIIA, YCIOBHUS, CTPECCOYCTOHYMBOCTD, IUIACTHYHOCTH, CTAOMIBHOCTH,
aIalITUBHOCTB, CENICKITHOHHAS IIEHHOCTb.

Assessment of adaptive properties of spring soft wheat varieties in the conditions of the southern forest-steppe
of the Chelyabinsk region

A. G. Taskaeva, D. V. Yarosh, L. M. Medvedeva, F. N. Grakov

The paper is devoted to the study of varieties of soft spring wheat in terms of productivity and adaptability in the
conditions of the southern forest-steppe of the Chelyabinsk region. The research was carried out on the steam predecessor
in the southern forest-steppe zone on the experimental field of the Yemanzhelinsky state variety testing site of the branch
of the Federal State Budgetary Institution “Gossortkomissiya” in the Chelyabinsk region. During the years of testing,
significant fluctuations in the environmental conditions index were observed from 8.99 to 9.09. The highest yields were
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observed in medium-late Silach varieties (5,37 t/ha) and Alabuga (5,51 t/ha). Less productive were middle-aged varieties.
None of the samples studied exceeded the yield standard. For varieties of Chelyab 75 (2,75 t/ha) and Omsk 36 (2,63 t/ha)
a significant reduction in yield was 0,58 t/ha u 0,7 t/ha. All varieties are characterized by variability of yield. The most
stable varieties in the study years were Chelyab 75 (range of yield 49,75) and Chelyaba 2 (yield size 53,06). The Silach
variety and the Alabuga variety have a high yield range of 97.04 and 78.38, respectively. The following varieties were
characterized by high stress resistance: Grenada (mid-early, —2.53), Silach (mid-late, —3.61). The varieties Grenada, Silach,
Elabuga have a genotype that is most consistent with changing environmental factors. Strong responsiveness to changes
in environmental conditions (b, > 1) was detected in the early ripening variety Grenada (b, = 1.2), and in the mid-late
varieties — Alabuga (b, = 1.2), Silach (b, = 1.5). The group that weakly responds to changes in environmental conditions
(b, < 1) included the varieties Chelyaba early (mid-early b, = 0.8), Chelyaba 2 (mid-early, b, = 0.7), Chelyaba (mid-season,
b, = 0.44), Omsk 36 (mid-season, b, = 0.6). The maximum stability was shown by the varieties Grenada (Qd* = 0.15),
Chelyaba 2 (Qd? = 0.15), Omskaya 36 (Qd* = 0.12), Alabuga (Qd*> = 0.12). The greatest breeding value in the group
of mid-early varieties was the Grenada variety (S, = 4.78), in the group of mid-season varieties — Chelyaba 2 (S, = 6.0),
in the group of mid-late varieties — Alabuga (S_ = 7.8). Ranking of varieties according to productivity and adaptability
parameters showed that the best for cultivation in the conditions of the southern forest-steppe are the mid-early variety
Grenada (sum of ranks 9), mid-season — mid-late Silach (sum of ranks 11) and Alabuga (sum of ranks 11).

Keywords: yield, wheat, conditions, stress resistance, plasticity, stability, adaptability, breeding value.
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HUccaenoBanue 6aanca 3Hepl"lfll71 NP UBMEHEHUU TEXHUICCKOI'0 COCTOAHUS TOIIJIMBHOTO HAcoca
MAIIIMH CeJIbCKOX035IiCTBEHHOT0 HA3HAYEHUS IPpH UCIMOJIB30BAHUH TECTOBOI0 TMATHOCTHPOBAHUA

M. B. butiokos, A. B. 'punenko

B cBsi3u ¢ nHTEHCH(UKAIMEH UCTIONB30BaHMS CEIbCKOX03UCTBEHHOM TEXHIUKH BO3ZHUKAIOT MHOKECTBEHHBIEC OTKa3bI
Y3JI0B U CUCTEM CHJIOBBIX arperartoB. YCTAHOBJIEHO, YTO HauOojee ySI3BUMOM CHCTEMOH SIBISIETCSI CUCTEMa TOILUIMBOIIO-
Jaud. B 4acTHOCTH, JOMUHHUPYIOILIEE YHUCIO OTKA30B MPUXOIUTCS HAa (POPCYHKH M TOILUTUBHBIA Hacoc (B cymme 10 35 %
ot Bcex oTka3zoB /IBC). B ToT ke MOMEHT cuUCTeMa TOTUIMBOIIOAYH SIBIISIETCS OHOW U3 HanOoJee CIOKHO JUarHOCTH-
pyembIx cucteM. HeorpeneneHHOCTh U HEOJHO3HAYHOCTh BBISIBJICHUSI OTKA30B CUCTEMbI TOTUIMBOIOIAYM CBS3aHA C Ha-
JIUYHEM SJIEKTPOHHBIX, THIPABIHMUECKUX, MEXaHMUECKUX dIIeMeHTOB. KOMOMHAINS N3MEHEHHIA TTapaMeTPOB ATHX CIIOXK-
HBIX 2JIEMEHTOB CO3JIa€T COYETAHUs, KOTOPhIE HE OMPEACISIOTCS COBPEMEHHBIMU THAaTHOCTHYECKUMU cpencTBamu. J{is
PACKPBITHSI HEONPEAENEHHOCTH COYETaHNI HEUCTIPABHOCTEH MpearaeTcs HCIoIb30BaHUE TECTOBOIO METO/IA HA OCHOBE
KOHTPOJISI SIIEKTPUUYECKUX U BpEMEHHBIX apaMeTPOB Mpoliecca Molauu TOILTMBA TOIIIMBHBIM HacocoM. B TeopeTnyeckoit
YacTH CTAaThH PACKPHIT SHEPrETHUECKUI OaTaHC M NIPEACTaBICHbI OTJENbHBIE COCTABIISAIOIINE, KOTOPBIE OKa3bIBAIOT CYIIle-
CTBEHHOE BJIMSIHUE Ha MPOIECC TOIUIMBOMOAAYH. YCTAHOBIICHO, YTO MEKTPHUUECKUE U THAPABINYECKUE TIOTEPU SHEPTHH
MOTYT MPUBECTH K MOJHOMY OTKa3y BCEH TOTUIMBHOW CHCTEMbl. BbIpa3uB 3HaYeHHE CHIIBI TOKA, YCTAHOBIIEHA MOJAEITH
JUTS KOHTPOJISE TEXHHYECKOTO COCTOSHHSI TOTUTMBHOTO HACOCA C YY€TOM MHOTOYHCIICHHBIX (hakTopoB. PaccunTanbl cocTas-
JISIIOIME TOTEePh U MPOBEJACH UX aHauu3. B MeToandeckol yacTu cTaThd MOATOTOBICHA HCCIEAOBATENBCKAS YCTAHOBKA,
CpeACTBa KOHTPOIIS, JaTdrki. OCHOBHBIM JAaTYUKOM siBIsieTcs qaryk Toka CTi ¢ mpenenaMu u3MepeHust Myibcaluii ToKa
20...50 A. B kagectBe ocumiorpaduyeckoro cpenctsa BeioOpan nupposoit ocummorpad USB-Autoscope 1V ¢ npuio-
wenneM «Oscilloscope». [l UMUTAIIMK U3MEHEHHSI THAPABINYECKOTO COMPOTUBIICHUS CUCTEMbBI TOTUIMBOTIONAaYH TIO/ATO-
TOBJIEHBI KUKJIepbl HoMuHasoM 0,4, 1,8, 3,2, 4,6, 6,0 MM 1 ipoBeieHa X nposuBka. OCHOBOM aHaIM3a SIBJSIOTCS OCIUII-
JIOTPaMMBbl TOKa MUTAHUS TOTUIMBHOTO Hacoca. Ha Momy4yeHHBIX OCHMIIIOTpaMMax BBHIOpaHBI YEThIPE JHATHOCTUYECKHX
napameTpa: £, ¢ (BpeMEHHON MHTEPBAII OT MOMEHTA MO/A41 MMMTAHUs HA KJIEMMY TOIUIMBHOTO HACOCA J10 CTA0MIM3alKuu
BENIMYMHBI TOKA); 77, MUH ' (4aCTOTa BpallleHMs Baja POTOpa TOIIMBHOIO Hacoca); /  , A (MakCMMAalbHOE M3MEHEHHE
TOKa mutanus); [ ., A (MUHMMaJIbHOE H3MEHEHUE TOKA nuTanus). [[poBeieH 0HODAKTOPHBIN SKCIIEPUMEHT U MOy YEHbI
rpaduku 3aBucuMocTeil. KoppensunoHHblii aHaIn3 yCTaHOBUI BBICOKYEO TECHOTY CBSI3U BCEX YEThIPEX AUArHOCTHUECKUX
napaMeTpoB ¢ U3MEHEHUEM THIPABINYECKOTO COMPOTUBRIICHUS JINHUY TOTUIMBONIoAa4r. KoadduumeHTs! koppensiun npe-
Beicuiu 3HaueHue 0,87. Mx pa3dpoc cocrasui 0,879...0,983. [IpoBeeHHbIH perpecCHOHHBIA aHAIN3 TTO3BOJIMIT YCTaHO-
BHUTH YETHIPE YPABHEHHUsI PETPECCHH C BBICOKO#T TOCTOBEPHOCTHIO (R? He MeHee 0,92) /UIst OLICHKH BBIXOHBIX TapaMETPOB
TOIUIMBHOTO Hacoca. [lepecyer ypaBHEHMH pErpeccuy OTHOCUTENBHO BETMYMHBI IMAMETPA KUKJIEPA d, TIO3BOIMII yCTa-
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HOBUTh KOHEUHBIC YPaBHEHUSI PErPECCUH, UCTONIB3Yysl KOTOPhIE B SKCIUTyaTallH, ¢ BBICOKOW TOYHOCTBIO ONPEAEISIETCS
POCT THIPABIMYECKOTO CONPOTUBICHUS B CHCTEME TOILIMBOMNOAAuH. [IpencTaBiaeHHbIe MaTepruanbl PEKOMEHIYIOTCS Ma-
HIMHOCTPOUTENBHBIM, SKCILTYyaTHPYIOIUM, YIEOHBIM OPraHU3aIMaIM ATl U3yUCHUS U KOHTPOJIS IPaBIIBHOCTH IIpoliecca
TOIUTMBOIIOAAYH.

Kniouesvie cnosa: aBTOTpaKTOprIﬁ JABUTATECJIb, TUATHOCTUPOBAHUEC, CUCTEMA NTUTAHUS, TOTIMBHBIN HacCocC, 1mojgaya,
JaBJICHUE, TOK NUTAHUS, YTCUKH.

Study of the energy balance by changing the technical condition of the fuel pump
of agricultural machines using test diagnostics

M. V. Bityukov, A. V. Gritsenko

Due to the intensification of the use of agricultural machinery, there are multiple failures of components and systems
of power units. It has been established that the most vulnerable system is the fuel supply system. In particular, the dominant
number of failures occurs in injectors and the fuel pump (up to 35 % of all internal combustion engine (ICE) failures). At
the same time, the fuel supply system is one of the most difficult systems to diagnose. The uncertainty and ambiguity of
identifying fuel supply system failures is connected with the presence of electronic, hydraulic, and mechanical elements.
The combination of changes in the parameters of these complex elements makes combinations that are not determined
by modern diagnostic tools. To reveal the uncertainty of fault combinations, it is proposed to use a test method based on
monitoring the electrical and timing parameters of the fuel supply process by the fuel pump. In the theoretical part of the
paper, the energy balance is disclosed and individual components are presented, which have a significant impact on the fuel
supply process. It has been established that electrical and hydraulic energy losses can lead to complete failure of the entire
fuel system. Having expressed the value of the current, a model is established to monitor the technical condition of the fuel
pump, considering numerous factors. The components of losses were calculated and analyzed. In the methodological part
of the paper, a research setup, control equipment, and sensors have been prepared. The main sensor is a CTi current sensor
with current ripple measurement limits of 20...50 A. A USB-Autoscope IV digital oscilloscope with the “Oscilloscope” ap-
plication was selected as an oscillographic tool. To simulate changes in the hydraulic resistance of the fuel supply system,
jets with nominal values of 0.4, 1.8, 3.2, 4.6, 6.0 mm were prepared and flushed. The basis of the analysis are oscillograms
of fuel pump supply current. Four diagnostic parameters were selected from the obtained oscillograms: 7, with (time inter-
val from the moment power is supplied to the fuel pump terminal until the current value stabilizes); n, min™' (rotation speed
of the fuel pump rotor shaft); 7, A (maximum change in supply current); / ., A (minimum change in supply current).
A one-factor experiment was carried out and dependency graphs were obtained. Correlation analysis has established a high
close relationship between all four diagnostic parameters and changes in the hydraulic resistance of the fuel supply line.
The correlation coefficients exceeded 0.87. Their spread was 0.879...0.983. The conducted regression analysis allowed to
establish four regression equations with high reliability (R, at least 0,92) to assess the output parameters of the fuel pump.
Recalculation of the regression equations relative to the jet diameter dj made it possible to establish the final regression
equations, using which in operation the increase in hydraulic resistance in the fuel supply system is determined with high
accuracy. The presented materials are recommended for machine-building, operating, and educational organizations for
studying and monitoring the correctness of the fuel supply process.

Keywords: automotive tractor engine, diagnostics, power system, fuel pump, supply, pressure, supply current, leaks.
YK 621.319:664.9.039.6
DOI 10.55934/2587-8824-2024-31-2-196-205
MHuKpOBOTHOBAsI yCTAHOBKA C HIEJIEBBIM IIMIMHIPUYECKHM PE30HATOPOM ISl BHITOIKY *KHPA U3 MSACHBIX OTX00B
E. B. Boponos, I'. B. HoBukoga, C. A. Cycaos, O. B. Muxaiinosa, M. B. IIpocBupsikoBa
[To nanubiM Poccrata, B 2022 romy B Poccuu o0beM BBIpAlIEHHOTO KPYHMHOTO POraTroro CKOTa Ha MsCO COCTa-
Bun 1673,5 Thic. ToHH. [locne ybosi B cyTku Ha MsicokomOuHarax P®D nHakamnmuBaercs 126,3 TOHH BTOPUYHOTO MSICHOTO

CBIPbSI, U3 KOTOPBIX MPOU3BOSIT KOPMOBYIO U TEXHHUECKYIO MpoayKiuoo. Ho mpu TepMooOpaboTKe eIy IKOB KBAYHBIX
KHMBOTHBIX UCTIONIB3YIOT YCTAHOBKHU C BHICOKUMM 3KCILTyaTallMOHHBIMHU 3aTpaTtamu. [1o3ToMy cyiiecTByeT He0OXOANMOCTh
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nepepaboTKU YKAa3aHHOTO CHIPbSl B KOPMOBYIO MPOAYKIHUIO C HCIOIb30BAHUEM YHEPTUH AIEKTPOMATHUTHBIX H3ITyUCHUI
CaHTUMETPOBBIX BOMH. llenmbro uccnenoBanuil aBisercst pazpadorka CBYU-ycTaHOBKH C 31E€KTPONPHBOIHBIM IIEICBBIM
PE30HATOPOM B 3KPAHUPYIOIIEM KOPITyCce JUIS TepMOOOPAOOTKH CHIPhsI B HEMPEPHIBHOM PEXKHME C peann3aiueil pexy-
MepaIyy MEeKTPOMAarHUTHONW MOIIHOCTH B KOJIBIIEBOM 00BEME, U3Iy4aeMOil CHCTEMOM MEPBUUHBIX HCTOUHUKOB B PE30-
Hartope. MccnenyeMoe Chlpbe — CIIM3UCTBIE CYOMPOAYKTHI KBAYHBIX *KUBOTHBIX. BHYTpH KOpIyca yCTaHOBKH, C 3a30pOM
He Gonee 3,06 cM OT BEpXHET0 €ro OCHOBAHUS, T/I¢ Pa3MEIICHBl MArHETPOHBI, COOCHO PACIIOJIOKEH 3JIEKTPOIPHBOTHOMN
LWINHPUYIECKUI IEJIEBON pe30HaToOp 0e3 BEPXHEro OCHOBAHUS, & COOCHO C HUM — Kepamudeckas nephopupoBaHHAs
BopoHKa. CpeHUIt KOJIBIIEBOH 00BEM KpaTeH MOIOBUHE JUIMHBI BOIHBL. BOKOBasi MOBEPXHOCTH PE30HATOPA MPEICTABICHA
KaK BEPTUKAJbHO PACIIOJIOKEHHBIE CTEPIKHU CO LIEISAMHU MEXy HUMHU. YCTaHOBKA IIPEJCTABICHA KAK COOCHO PacIoo-
JKECHHBIC [IIITHHPUYECKUH IeTICBOM 1 KOaKCHaIbHBIN pe3oHaTopsl. Pezonarop oOecreunBaet: BO30yKACHHE 3IEKTpOMar-
HUTHOTO TOJIs cBepXBbICOKOH 4acToThl (OMIICBY) 1 KOHIIEHTPALIMIO SHEPTHH B ChIPhE 3a CUET KePaMUYECKOH BOPOHKH;
BBICOKYIO HAMIPSHKEHHOCTH AJMEKTPUUECKOTo 1mouis (110 2 kB/cm); pekynepaio MOIHOCTH IOTOKA U3Ty4YeHUH uepes mIenu
pe3oHaropa; paauorepMEeTUYHOCTb 3@ CUET 3alPENEIbHOIO BOJIHOBOA; TOHKOE MU3MEJIBYEHHUE CBHIPbS B IIPOLECCE yiaapa
0 He(eppOMarHUTHBIE CTEPKHU Pe30HATOpa. TepMooOpadoTKa ChIPhsI MPOHCXOAUT MPOU3BOAUTENBLHOCTRIO 40—45 Kr/4,
IIPY IPOITYCKHOM CIOCOOHOCTH 3JIEKTPOIIPUBOTHOTO LIETIEBOTO PE30HATOPA C KepaMHUUIeCKoH nephopupoOBaHHOM BOPOHKOI
59 Kr/4 1 yaenpHBIX dHepreTudyeckux 3arparax 0,29 kBr-u/kr. DxoHOMHUUeckuid 3Qdext cocrapnseT 456 246 pyo./mMecsil.

Kniouesvie cnosa: meneBoi seKTPOIIPUBOJHOM PE30HATOP, PEKYIIEPAL SHEPTUH JIIEKTPOMArHUTHBIX U3JTy4ECHUM,
CIIM3UCTBIE CYOMPOIYKTHI, HEMPEPBIBHBIN PEXKUM.

Microwave unit with a slotted cylindrical resonator for rendering fat from meat waste
E. V. Voronov, G. V. Novikova, S. A. Suslov, O. V. Mikhailova, M. V. Prosviryakova

According to the Federal State Statistics Service (Rosstat), in 2022 in Russia, the volume of cattle raised for meat
amounted to 1673.5 thousand tons. After slaughter, 126.3 tons of secondary meat raw materials are accumulated per day at
meat processing plants in the Russian Federation, from which feed and technical products are produced. But in the process
of heat treating the stomachs of ruminant animals, equipment with high operating costs is used. Therefore, there is a need
to process these raw materials into feed products using the energy of electromagnetic radiation of centimeter waves. The
aim of the research is to develop a microwave unit with an electrically driven slot resonator in a shielding housing for heat
treatment of raw materials in a continuous mode with the implementation of recovery of electromagnetic power in an an-
nular volume emitted by a system of primary sources in the resonator. The studied raw materials are mucous by-products
of ruminant animals. Inside the unit, with a gap of no more than 3.06 cm from its upper base, where the magnetrons are
located, an electrically driven cylindrical slot resonator without an upper base is located coaxially, and a ceramic perforated
funnel is coaxially located with it. The average annular volume is a multiple of half the wavelength. The side surface of
the resonator is represented as vertically located rods with slots between them. The installation is presented as a coaxially
located cylindrical slot and coaxial resonators. The resonator provides: excitation of an ultrahigh frequency electromag-
netic field and concentration of energy in the raw material due to a ceramic funnel; high electric field strength (up to 2 kV/
cm); recovery of radiation flow power through the resonator slits; radio-tightness due to the transcendental waveguide; fine
grinding of raw materials during impact on non-ferromagnetic resonator rods. Heat treatment of raw materials occurs with
a productivity of 40—45 kg/h, with a throughput of an electrically driven slot resonator with a ceramic perforated funnel of
59 kg/h and specific energy costs of 0.29 kW-h/kg. The economic effect is 456,246 rubles/month.

Keywords: electrically driven slotted resonator, energy recovery of electromagnetic radiation, mucous by-products,
continuous opetation.

YK 631.372:65.011.46
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HccaenoBanue BiausHns 3pPpekTHBHONH MOIIHOCTH IBUraTe/Isl HA MPOU3BOAUTEIbHOCTh arperara
A.II. 3pipsinoB, M. B. IIsitaes, H. B. JlarbinoBa

TenaeHIUS TOBBIIICHUS IPOU3BOAUTCIIBHOCTH arperaroB, UCIIOJIB3YEMbIX B PACTCHUCBO/ICTBE, ITITABHBIM 06pa30M 3a
CUCT YBCIIMYCHHA X HIUPUHBI 3aXBaTa U CKOPOCTHU ABWIKCHUS, IIPUBOAUT K BO3pACTaHUIO 3(1)(1)CKTI/IBHOI71 MOIIIHOCTH ABH-
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rarejieil, BeaMYMHa KOTOPOM Ha ceroAHsmHuil MoMeHT yxe nocturia 400...450 kBT u nponomxkaer noselmarscs. IIpo-

BE/ICHHBIC TEOPETUUCCKUE MCCIICTOBAHUS TTO3BOJIMIN BEISIBUTH 3aBHCHMOCTh CMEHHOM MPON3BOANTEIFHOCTH arperara ot
9 PEKTUBHOI MOIITHOCTH €TO ABUTATEI. AHAIN3 TOKA3aJI, UTO YBeIMIeHHE Y(P(PEKTHBHON MOIITHOCTH IBUTATEIIS arperara
MPUBOAUT K MOBBIILIEHUIO €r0 IPOU3BOAUTENbHOCTH. OHAKO €€ U3MEHEHUE HE NPSIMO NPONOPIMOHATIBHO, 2 UMEET POCT CO
CHIDKAIOUTUMCS 3 PeKToM. Pe3ynsTaTsl pacueToB MOKa3alIu, 4T0 yBenudeHue 3(phekTuBHOM MoIHOCTH ABuraress co 100
70 200 kBT noBbITIaeT cCMEHHYIO MPOU3BOAUTENBHOCTD Ha 93 %, a mpu yBenmmuenuu ¢ 400 no 500 kBT npuBonuT k mpupo-
cty Toibko Ha 20 %. B pesynmprare nuddepeHnrpoBaHns MOTyYeHa 3aBUCHMOCTh HHTEHCHBHOCTH IIPHPOCTA MTPOU3BOIHN-
TENIBHOCTH arperara (CKOpocTU u3MeHeHus ¢pyHkuun). [IpeayioxkeHo NoHATHE yAeIbHON CMEHHON NPOU3BOAUTENBHOCTU
arperara, KOTopas XapakTepu3yeT BETUUUHY CMEHHOH MPOU3BOJUTENBHOCTH, IPUXOIICHCS Ha eTUHUIYY (P PEKTUBHOM
MOIITHOCTH JABUTATENS arperara (Ha 1 KBT) U BBIsIBIICHA ee 3aBUCHMOCTB OT HKCIITYaTaIllMOHHBIX (pakTOpOB. AHAIN3 ITOKa-
3aJ1, 9TO C yBenmdeHUueM 3(p(heKTHBHOM MOIITHOCTH JBUTATEIIS YACIbHAs CMEHHAS IIPON3BOAUTEIFHOCTD CHIDKAETCS Ooee
WHTEHCHBHO C YMCHBIIICHHEM BEJIMYMH TaKHX IOKa3arenel, kak mmHa roHa (B 1,1...2,8 pasa), sarosoro KII/I Tpakropa
(ra 14...20%), ynenpHOTo COMPOTUBIICHUS CENbCKOX03sICTBEHHBIX MavH (Ha 5...30%). [IpoBeneHHbIE TEOpETHYECKHE
WCCIICIOBAHMS MTO3BOJIIOT CETATh BHIBO, YTO YBEIMUCHNE IIPON3BOJUTEIFHOCTH arperaroB B paCTCHUEBOACTBE 32 CUET
MOBBINICHUS () (HEKTUBHOM MOIIIHOCTH UX JIBUTATEICH B JAJIbHEHIIEM sIBIIsieTCsl Hed((HEeKTUBHBIM U TpeOyeTcs U3bICKaHNE
JOPYTHX PEMICHUH IS TIOBBIICHUS A(P(PEKTUBHOCTH UCIIOIB30BAHMS TEXHHYESCKHX CPEACTB B PACTCHUEBOICTBE.

Kurouegvle crnosa: arperar, IpoOU3BOIUTEIILHOCTh, MOIIHOCTD JABUTATEIIsS, 3aBUCHMOCTb.
Study of the influence of effective engine power on unit productivity
A. P. Zyryanov, M. V. Pyataev, N. V. Latypova

The tendency to increase the productivity of units used in crop production, mainly due to an increase in their working
width and movement speed, leads to an improving the effective power of engines, the value of which has currently reached
400...450 kW and continues to increase. The theoretical studies carried out made it possible to identify the dependence of
the shifting productivity of the unit on the effective power of its engine. The analysis showed that an impoving the effective
engine power of the unit leads to an increase of its productivity. However, its change is not directly proportional, but has an
increase with a decreasing effect. The calculation results showed that impoving the effective engine power from 100 to 200
kW increases shift productivity by 93 %, and when improving from 400 to 500 kW it leads to an increase of only 20 %. As
a result of differentiation, the dependence of the intensity of the increase in the productivity of the unit (the rate of change
of the function) was obtained. The concept of specific production rate of a unit is proposed, which characterizes the value
of rate production per unit of effective engine power of the unit (per 1 kW) and its dependence on operational factors is re-
vealed. The analysis showed that with an improving the effective engine power, the specific production rate decreases more
intensively with a decrease in the values of indicators such as headland length (1.1...2.8 times), tractor traction efficiency
(by 14...20%), specific resistance of agricultural crops. cars (by 5...30%). The theoretical studies allow us to conclude
that increasing the productivity of units in crop production by improving the effective power of their engines in the future is
ineffective and it is necessary to find other solutions to increase the efficiency of using technical means in crop production.

Keywords: unit, productivity, engine power, dependence.

YK 621.31.031.004.12
DOI 10.55934/2587-8824-2024-31-2-213-217

INoBbIlIEHHE KaYecTBA JJIEKTPOCHA0KEHHUSI CeJIbCKOX03sIiICTBEHHBIX MOTPedunTe1eil
B. U. Yapsikos, U. U. KonbiTun, JI. A. Camnun, /I. B. CMmonennen

Ha cerogusimamii JeHb 10 CBEAEHUSIM KOMIIAHHUH AJIeKTpoceTeBoro koMiiekca B Poccuiickonn denepanyn sKCIuTy-
aTUPYIOTCS BO3YIIHBIC JIMHUH AIIEKTPOIIepeiad 00IIeH MpoTsHKeHHOCThIo Oomee 1,1 MiH kM. B GONbIIMHCTBE pernoHOB
CTpaHbl BO3AYIIHbIE JUHUHU dJEeKTporepeaad nposoaa Mapku AC u umerot ceuenue 3570 kB. MM, 10 60 % H3 KOTOPBIX
3aMyIIeHb! B 9KCIITyaTauio 10 1975 roga. OHOM U3 OCHOBHBIX MIPUYMH YXY/IICHHS Ka4eCTBA AIEKTPOIHEPTUH SIBISIETCS
(hakTOp HECUMMETPHH TOKOB M HAITPSDKEHUI B SJIEKTPOCETH, BOSHUKAOIIUH BCIICACTBHE HEAPPEKTUBHOTO pacpeeTICHHS
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OOJBIIOTO KOJIMYECTBA MOTpeOUTENEH. YBenuueHe HECUMMETPUH TOKOB U HATIPSDKEHUN B 3JIEKTPOCETH BEIET K YBENH-
YCHUIO MOTEPh MU TMepenade ICKTPOIHEPTHH M COKPAIIEHHUIO HKCILTYaTallMOHHOTO CPOKa 3MeKTpoodbopynosanus. Kpo-
Me TOT0, OCHOBHOW ITPUYMHON aBapHuii, NPUBOASALIMX K OTKIIOUEHHIO BO3AYIIHBIX JTHHUI 2/1eKTponepead HanpsbkeHHeM
6-10 kB, saBasiercst 0OpbIB mpoBoza. Llenblo HACTOSAIIMX UCCIIENOBAHUN SBISIETCS MOBBIIICHHE KAueCTBa AIEKTPOCHAO0-
KEHUSI CeJIbCKOXO3SIHCTBEHHBIX MOTpeduTenel myreM 1udpoBoit TpaHchOpMaIUN HEKTPHUECKUX CETEH, T. K. OAHUM U3
OCHOBHBIX HaIPaBJICHUH SBISICTCS OPTaHU3AIMS KAaHAIOB CBSA3M — Iepeada aBapuifHON HH(pOpMauy HA TUCTIETICPCKUI
MYHKT paifoHa NIEKTpUIECKUX ceTeil. B paboTe npemnoxkena mudpoBr3upoBaHHAs CHCTEMA YIIPABICHNS W KOHTPOJIS aBa-
PHIHMHBIX PEKUMOB, KOTOPAsl peau3yeT pa3paboTaHHbIE aITOPUTMbI HA OCHOBE MUKPOIPOLECCOPHOTO O10Ka KOMMYTALIUH.
Takske MoKa3aHO, YTO BO3HUKHOBEHHE HECUMMETPHUYHBIX PEKHUMOB PAOOTHI 3JEKTPUUIECKON CHCTEMBI SIBIISICTCSI OHON U3
0COOCHHOCTEH AMEKTPOCHAOKEHHSI CEITLCKOXO03SIHCTBEHHBIX MoTpeduTeneil. [lomydenne cuMMeTpuIHON HATPy3KU B TPeX-
(ha3HOW YETHIPEXTIPOBOIHOMN CETH MPEIIIOKEHO MCIIONb3ys CHMMETPU3aTOP TOKa Ha 0a3e IUQpoBOl TexHoIoruu. Pa3pa-
OoTaHHBII cUMMeTpH3aTop (Ha3HOTO TOKA MPECTABISAET COO0H IN(PPOBOE YCTPOMCTBO /IS BEIPABHUBAHHMS (pa3HBIX TOKOB
U YCTPAaHEHUS! X HECUMMETPUHU B TpexX(a3HOI CeTH YEThIPEXIPOBOHOTO UCTIONHEHHUS. JJaHHBIE yCTpOicTBA O3BOMISIOT
OJICKTPUYCCKUM CETAM, K KOTOPBIM OTHOCUTCH 3aluiiacMasl JUHHSA, B KOPOTKHUC CPOKU JIMKBUJIAWPOBATHL HEUCIIPABHOCTDH
1 HE HECTH OTBETCTBEHHOCTH 32 IIPHYMHEHHBIA yIIepO MpeInpHATHIO-TIOTPEOUTEITIO.

Knioueguie cnosa. snexTpocHabxeHHe, KAYeCTBO, YCTPOHCTBO, AIIEKTPOABUTATENb, IIU(DPOBU3AINS, CHMMETPU3ATOP.
Improving the quality of power supply to agricultural consumers
V. L. Charykov, L. 1. Kopytin, L. A. Saplin, D. V. Smolenzev

Nowadays, according to information from power grid companies in the Russian Federation, overhead power lines
with a total length of more than 1.1 million km are operated. In the most regions of the country, overhead power lines are
AC grade wires and have a cross-section of 35-70 square meters. mm, up to 60 % of which were put into operation before
1975. One of the main reasons for the deterioration in the quality of electricity is the factor of asymmetry of currents and
voltages in the electrical network, which arises due to the ineffective distribution of a large number of consumers. An
increase in current and voltage asymmetry in the electrical network leads to an increase in losses during electricity trans-
mission and a reduction in the service life of electrical equipment. In addition, the main cause of accidents leading to the
shutdown of overhead power lines with a voltage of 610 kV is a wire break. The purpose of this research is to improve the
quality of power supply to agricultural consumers through the digital transformation of electrical networks, since one of
the main directions is the organization of communication channels — the transfer of emergency information to the control
center of the electrical network district. The work proposes a digitalized control and monitoring system for emergency
modes, which implements the developed algorithms based on a microprocessor control unit. It is also shown that the oc-
currence of asymmetrical operating modes of the electrical system is one of the features of power supply to agricultural
consumers. Obtaining a symmetrical load in a three-phase four-wire network is proposed using a current symmetrizer
based on digital technology. The developed phase current symmetrizer is a digital device for equalizing phase currents
and eliminating their asymmetry in a three-phase four-wire network. These devices allow the electrical networks to which
the protected line belongs to eliminate the fault in a short time and not be held liable for damage caused to the consumer
enterprise.

Keywords: power supply, quality, device, electric motor, digitalization, symmetrizer.
V]IK 621.43.001.42
DOI 10.55934/2587-8824-2024-31-2-218-229
TeopeTnyeckoe uccjaeT0BaHNe MPOIECCa TUATHOCTHPOBAHNS NHIHHAPONOPIIHEBOH IPYNNbI TECTOBHIM METOIOM
C. A. Yokoii
CoBpeMEeHHBIE MUPOBBIE TPEOOBAHUSI K SKOJIOTHYHOCTH JIBUTATENSI BO3PACTAIOT C BBEICHUEM KaKIIBIX HOBBIX HOPM.

[Ipu sTOM pacmpeneneHre BO3HUKAIOMNX HEUCTIPABHOCTEH B ABUTATENIE 3aBUCUT OT YCIOBHI sKcITyararmu. Hanbomnee
9acTO BO3HUKAIOT OTKA3bl B IIMJIMHAPOIIOPIIHEBOH IpyIIie, TaK KaKk OHA CBA3aHa ¢ pabOTOil MHOXeCTBa cucTeM. B cBs3n
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EAENTYE]

C 4eM IMpouecc JUAarHoCTUPOBaHUA CTCIICHU U3HOCA HWJIMHAPA MOXXHO BBIINIOJIHATL Pa3JIMYHbBIMHU METOAAMU U C TIOMOIIbIO

pas3HbIX mapamerpoB. Hamboree MepcrieKTUBHBIM METOJOM JIMarHOCTHPOBAHMS SIBIISICTCS TECTOBBIM METOJ ¢ YaCTUYHBIM
OTKITIOYEHUEM IMIIMHPOB, @ UMEHHO TOTUTMBOIIONIAYH, B PEKIME XOJIOCTOTO XO/1a TIPH MAaKCUMAIIbHOW YacTOTE BpAIlCHHs
KOJICHUATOTO Baja JBUTaTellsl. Tak Kak TeXHUYECKOE COCTOSIHUE IMIIMH/Ipa OyJIeT OTpakaThCsl HA U3MEHEHUU PacxXoja To-
IUIMBA ¥ BO3/yXa, IMEHHO ATH MapameTpbl OyIyT BbIOpaHbl B KaueCTBE JUATHOCTUYECKHUX. DKCIEPUMEHTAIILHBIE HCCIIe-
JIOBaHUSI TIPOBOAMIIMCH HA YEThIPEXUMIMHAPOBOM Asurareie 3M3-406.2 ¢ OTKIIIOYEHHEM TpeX MWINHAPOB M YaCTUYHBIM
OTKJIFOYCHUEM YETBEPTOTO IMJIMHApa. [IpeBapureibHasi CTENeHb W3HOCA IUIIMHIIPA OIICHUBAJIACh C TTOMOIIBIO MprOopa
K-69M, a u3HoC MOJENMPOBAIICS TIOAMMIOM MOPITHEBBIX KOJIEI. IMIUPUIECKH YCTAHOBIICHO, YTO TIPU JIOCTHIKEHUH TIPe-
JIeTbHOTO W3HOCA IIWIMHpa paBHOTO 32 % MakcuMalibHasl 4acTOTa OTKIFOYEHUS TOIIMBOMONAYH COCTaBIsieT 1/4, nanpHen-
ee yBeIMYeHUEe HEBO3MOKHO M3-3a MPEBBIIICHUS] MEXaHMUECKUX TTOTEePh HAJl MHMKATOPHOW MOIIIHOCTBIO IBUTaTeNs. Tak,
MIPH YaCTOTE OTKIIFOUCHHS TOTUTUBOIIONAYN PaBHOM 1/4 4yBCTBUTENBHOCTH pacxona TorumBa cocraiseT 0,55-0,65 y/gac,
YTO SIBJISICTCS JIOCTATOYHO BHICOKHMM ITOKA3aTEIEM U MOXKET ObITh IPUMEHEH KaK dKCIPECC-METO]] TMarHOCTUPOBAHMSI, YTO
AKTyaJIbHO JUTSl yAAJIEHHBIX CTAHIIMHA TEXHUYECKOTO 00CITY)KUBAHHS B CEIbCKOM XO3SHCTBE.

Kniouesvie cnosa: JUAarHoCTUKa, MUINHAPONOPUIHEBAA I'PYIIIa, TCXHUYCCKOEC COCTOITHUEC, YYBCTBUTCIBHOCTD, TCCTO-
BbBIC MCTOBI.

Theoretical study of the diagnostic process of the cylinder-piston group by the test method
S. A. Chokoi

Modern world requirements for pollution-free engine are increasing with the introduction of new standard. In this
case, the distribution of engine malfunctions depends on operating conditions. Most often there are failures in the cylin-
der-piston group, as it is associated with the operation of many systems. Therefore, the process of diagnosing the degree
of cylinder wear can be performed using various methods and using different parameters. The most promising diagnos-
tic method is the test method with partial shutdown of the cylinders, namely the fuel supply, idling at maximum engine
crankshaft speed. Since the technical condition of the cylinder will affect the change in fuel and air consumption, these
parameters will be used as diagnostic ones. Experimental studies were carried out on a four-cylinder ZMZ-406.2 engine
with three cylinders turned off and the fourth cylinder partially turned off. The preliminary degree of cylinder wear was
assessed using the K-69M device, and wear was modeled by filing the piston rings. It has been empirically established that
when the maximum cylinder wear reaches 32 %, the maximum frequency of fuel supply shutdown is 1/4; further increase
is impossible due to the excess of mechanical losses over the indicated engine power. Thus, with a fuel supply cut-off fre-
quency of 1/4, the sensitivity of fuel consumption is 0.55-0.65 1/hour, which is a fairly high indicator and can be used as
an express diagnostic method, which is important for remote service stations in agriculture.

Keywords: diagnostics, cylinder-piston group, technical condition, sensitivity, test methods.

YK 631.365.22
DOI 10.55934/2587-8824-2024-31-2-230-236

MonenupoBaHue TenJ0BOiH 00padoTKH 3epHA B BO3AYIIHO-IIHEKOBOM CylIUJIKe
C. 1. llenenés, 0. H. Ucaes, M. B. Yeckuaos, I'. H. Unpkos

Ha ocHoBe aHanu3a 3KCIIEpUMEHTAIBHBIX U TEOPETUUECKUX MCCIEIOBAHUN 10 CYIIKE 3€PHOBBIX KYJIBTYP YCTaHOB-
JICHO, YTO CYIIECTBYET MpoOJieMa HEPAaBHOMEPHOTO BBICBIXaHUS 3€pHA B IUIOTHOM Clloe. [Opsumii BO3AYX YBIaKHSICTCS,
MIPOXO/Isl Yepe3 CIIOH, M CHIDKaeT 3()(eKTHBHOCTh BIAroOOMeHa C MaTepualioM B BEpXHeM ciioe. /I HCKIIIOUeHNs ATOTO
HEJIOCTaTKa ¥ CHUYKEHHS SHEPTOEMKOCTH Ipoliecca CyIIKH pa3padoTaHa BO3LYLITHO-ITHEKOBAs! CYIINIKA, KOTOPas COCTOUT
13 IByX pabodYMX OpraHoB HArpeBa 3epHa U ero oXJIaxaeHus. OCHOBHBIMH TEXHOJOTHYCCKIMH ITapaMeTPaMH IEPBOH CEK-
LMY, BIASIOIIAMHA Ha MPOLECC CYIIKH 36pHOBOTO BOPOXa, ABIISIOTCS: YacTOTAa BPAIICHUS ITHEKA, CKOPOCTh BO3AYIIHOIO
IIOTOKA, TEMIIEPATypa BO3LYIIHOIO [IOTOKA. YBEIUYEHUE CKOPOCTU U TEMIIEPATYpPbl BO3AYLIHOTO IIOTOKA M YMEHBIIECHUE
TOJNIIUHBI CJIOSI 36PHOBOTO BOPOXA MOCPEICTBOM H3MCHEHMS YITIOBOW CKOPOCTHU IIIHEKA MO3BONAT MHTECHCU(HUINPOBATH
IIPOLECC CYLIKU. Bo BTOPOH cekumu NpOMCXOOUT OXJIaXIE€HUE HAarpeToro 3epHa, ChbeM MOBEPXHOCTHOH Biaru U3 3epHa
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U BBIHOC JIETKUX COPHBIX NpHMeceil BO3AyLIHbIM MOTOKOM. IIpoBereHo MopenupoBaHME TEIUIOBOM 00pabOTKM 3epHa
B BO3/YIIHO-IITHEKOBOH CYIIMJIKE HA OCHOBE MOCTPOCHUS Mu(depeHraIbHbIX ypaBHeHNI 1 ypaBHeHus Jlamraca. s
000CHOBaHMA ONTHMAJIBHBIX PEKMMOB pabOTHI 3€PHOCYIIMIIKM CMEIIAaHHOTO THIA ONPE/eNIeHa 3aBUCHMOCTD pacIpesie-
JIEHHs] TEMIIEPATyphl B CIO€ 3€PHA, HAXOMAIIETOCsA B KOHTAKTE C TOPSYMM BO3LYIIHBIM IIOTOKOM M HarpeTbiM KOPILyCOM
pabouero opraa BO3AyLIHO-IITHEKOBOTO CENaparopa. YCTAHOBIEHO, YTO C YBEIMUEHUEM TONIIMHBI CJI0s 3epHA B pabodeM
opraHe CyIIku TpedyeMoe BpeMsl Ha HarpeB 3epHa yBearmuuBaeTcst. C yBeIMUCHHEM BPEMEHH CYIIKH N3MEHCHHE TeMITepa-
TYpBI YBEJIMUUBACTCSA B CIO€ 3€pHA, Haxozsmierocs B padbouem oprane Harpesa BILIC. YcraHoBIeHO, 4TO ¢ yBeInYeHHEM
HAXOXKJICHUS 3€pHA TOJ TEMJIOBOH 00pabOTKONM M CHMXKEHUEM TOJIIMHBI CIOS 3€pPHOBOrO Marepuasa ero Temmeparypa
BO3PACTAET, CO CHIXKECHUEM TeMIIEpaTyphl OKpYsKaroIeil cpeabl 3pPEeKTUBHOCTh CYIIKH MaaeT.

Kniouesvie cnosa: cymnika, 3epHO, TeMIIEpaTypa, BIAKHOCTb, SHEProd(GHeKTHBHOCTS.
Simulation of grain heat treatment in an air-screw dryer
S. D. Shepelev, Yu. M. Isaev, M. V. Cheskidov, G. N. Chirkov

Based on the analysis of experimental and theoretical studies on drying grain crops, it was established that there is
a problem of uneven drying of grain in a dense layer. Hot air is humidified as it passes through the layers and reduces the
efficiency of moisture exchange with the material in the top layer. To eliminate this drawback and reduce the energy inten-
sity of the drying process, an air-screw dryer has been developed, which consists of two working elements for heating grain
and cooling it. The main technological parameters of the first section that influence the drying process of the grain heap
are: screw rotation speed, air flow speed, air flow temperature. Increasing the speed and temperature of the air flow and
reducing the thickness of the grain heap layer by changing the angular speed of the screw allows intensify the drying pro-
cess. In the second section, the heated grain is cooled, surface moisture is removed from the grain and light impurities are
removed by air flow. Modeling of heat treatment of grain in an air-screw dryer was carried out based on the construction of
differential equations and the Laplace equation. To substantiate the optimal operating modes of a mixed-type grain dryer,
the dependence of the temperature distribution in the grain layer in contact with the hot air flow and the heated body of the
working body of the air-screw separator was determined. It has been established that with an increase in the thickness of
the grain layer in the drying working body, the required time for heating the grain increases. With increasing drying time,
the temperature change increases in the grain layer located in the heating working element of the air-screw dryer. It has
been established that with an increase in the presence of grain under heat treatment and a decrease in the thickness of the
layer of grain material, its temperature increases; with a decrease in ambient temperature, the drying efficiency decreases.

Keywords: drying, grain, temperature, humidity, energy efficiency.

VIK 631.348:632.934.1
DOI 10.55934/2587-8824-2024-31-2-237-241

O0ocHoBaHHE NPOM3BOUTEIbHOCTH PACTBOPHBIX Y3J10B /111 ONIPbICKUBAHNS H HEKOPHEBOIi IIOIKOPMKH
CeJIbCKOXO0351iICTBEHHBIX KYJIBTYP

C. A. lllenenés, M. B. IIaTaes, B. B. Ilauc, H. A. Tearuuknna

Lenbo JaHHBIX UCCIIEAOBAHMIA ABJsIETCA MOBbIIIeHNE () (PEKTUBHOCTH MPOU3BOJCTBA MIPOAYKIIUN PACTEHUEBOCTBA
3a CYET CONIACOBAHUS ITApaMETPOB PACTBOPHOTO Yy3Jla M ONPBICKUBATEINEH JUIsi BHECEHUS! CTUMYJIUPYIOIIHMX MPErapaToB
U CPENCTB 3alluThl pacTeHui. Cpean MUHEpaJIbHBIX yA0OpEeHUH peKOMeHAyeTCsl IPUMEHEeHHE KapOamMu10-aMUavyHoON cMe-
cu (KAC), xotopas conepxut B cebe Tpu (HOpMbI a30Ta JJIsl KOPHEBOH, MPUKOPHEBOW MIIM JIMCTOBOW MOAKOPMKH. Oc-
HOBHBIMH Cpe/ICTBaMH OOpbOBI C COPHIIKAMH MPH BO3JEIIBIBAHUN CEIIbCKOXO3SHCTBEHHBIX KYJIBTYD SIBIISIOTCS TePOUIIUIBI
C JIEWCTBYIOMIMM BemecTBoM 2,4-]1, aTpa3uH, MapakBUT, KOTOPhIE OKA3BIBAIOT CYIIECTBEHHOE BO3JCHCTBUE HA OJIHOJIET-
HUE W MHOTOJIETHHE COpHSKH. Pa3paboTaH MOOWMIBHBIA KOMIUICKC IUISI TIPUTOTOBICHHS M TPAHCIIOPTHPOBKH PACTBOPOB
BO BpeMs JIBIXKEHMS 3a CUET TMApolepeMellnBaHus. ABTOMAaTUYECKUN PaCTBOPHBINA Y3l TO3BOJIAET B CXKaTble CPOKH
MIPUTOTOBUTH MHOTOKOMIIOHEHTHBIM PAaCTBOP ¢ TOYHBIM COOTHOIIIEHHEM KOMIIOHEHTOB. J{Jisi onpe/iesieHus: palluoHaIbHON
MIPOU3BOJIUTEIILHOCTH PACTBOPHOTO y3JIa MIPUMEHEH METO]] IKOHOMHKO-MaTeMaTHUECKOro MojienupoBanus. [IpuBeneHb
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3aBUCUMOCTHU MPOU3BOAUTCIIBHOCTHU PACTBOPHOI'O Yy3Jjia OT IJIOIIaAn 06pa60TKI/I py pa3JINIHbIX 3HAYCHUAX HOPMbI BHC-

CCHHMS MPENaparoB W JUTUTEIBHOCTH PadOTHI. [Ipw mepBoil MOAKOPMKE O3MMBIX 3€PHOBBIX KYJIBTYP MOXKHO IPUMEHSTH
KAC B unctom Buze. Bropast mogkopMKa IpOXOANT B KOHIIE KyIICHUS WJIM B Hadaie TPYOKOBAHUS MPU KOHIIEHTPAIIUU
pabouero pactBopa 20 %. TpeTbst OAKOPMKA IPOBOIUTCSA B (ha3e Havdasa KOJIOIICHHs; KOHIIEHTpAIHs pabouero pacTsopa
cocraisieT He 6onee 15%. B mepuos BTopoit 1 TpeTbeil MOAKOPMKU MOKHO MIPUMEHSITH OAKOBYIO CMECh CO CPEICTBAMU
3aLUTHl PACTEHUM 1 MUKpodaeMeHTaMu. [IpeacraBiensl pe3yabTraTsl IPOU3BOICTBEHHBIX UCIBITAHUM B YCIOBUSX JIECO-
CTEITHOH 30HBI 3aypalibsi, Ha OCHOBAaHHU KOTOPBIX yCTAHOBJIEHO, YTO KO3()(UIIMEHT HCIIOIb30BAHNS BPEMEHH CMEHEI 3BEHA
omnpsikuBareneil yseauuuics ot 0,49 no 0,67. Mcnonb3oBaHHE PACTBOPHOTO y3J1a MO3BOJSET MOBBICUTH IPOU3BOJUTENb-
HOCTh paboThI 3BeHa omphickuBateneit B 1,3 pasza. OO0CHOBaHME MOIIHOCTH PACTBOPHBIX Y3JI0B MMO3BOJIUT PAllMOHATIBHO
HCIIOJIBb30BATh (I)I/IHaHCOBBIC CpeacTBa HA UX U3TOTOBJICHUE U CHU3UTDH 3aTpaThbl Ha MPOU3BOJACTBO CEIBLCKOXO3SIMCTBEHHOM
MPOIYKIIUH.

Kniouegvle cnoea: pacTBOPHBINA y3el, OMpPBICKUBATEeNb, padoumii pacTBOp, HEKOPHEBAS MOAKOPMKA, TepOHLIUABI.
Justification of the productivity of solution units for spraying and foliar feeding of agricultural crops
S. D. Shepelev, M. V. Pyataeyv, V. V. Plis, N. A. Telichkina

The purpose of these studies is to increase the efficiency of crop production by coordinating the parameters of the
solution unit and sprayers for applying stimulants and plant protection products. Among mineral fertilizers, it is recom-
mended to use urea-ammonium mixture (UAM), which contains three forms of nitrogen for root, basal or foliar feeding.
The main means of weed control when cultivating agricultural crops are herbicides with the active ingredient 2,4-D, atra-
zine, paraquit, which have a significant effect on annual and perennial weeds. A mobile complex has been developed for
the preparation and transportation of solutions while moving due to hydromixing. An automatic solution unit allows you to
prepare a multicomponent solution with an exact ratio of components in a short time. To determine the rational productivity
of the solution unit, the method of economic and mathematical modeling was used. The dependences of the productivity of
the solution unit on the treatment area are given at various values of the application rate of preparations and the duration of
work. When fertilizing winter grain crops for the first time, UAM can be used in its pure form. The second feeding takes
place at the end of tillering or at the beginning of booting at a working solution concentration of 20 %. The third feeding is
carried out at the beginning of heading; the concentration of the spray material is no more than 15 %. During the second and
third fertilizing, you can use a tank mixture with plant protection products and microelements. The results of production
tests in the conditions of the forest-steppe zone of the Trans-Urals are presented, on the basis of which it was established
that the coefficient of use of the time of changing a section of sprayers increased from 0.49 to 0.67. The use of a solution
unit makes it possible to increase the productivity of the sprayer unit by 1.3 times. Justification of the capacity of solution
units will make it possible to rationally use financial resources for their production and reduce the cost of producing agri-
cultural products.

Keywords: solution unit, sprayer, spray material, foliar feeding, herbicides.
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DOI: 10.55934/2587-8824-2024-31-2-242-247

Bausinue coBpeMeHHOIi KOPMOBOI 100aBKH HA MOKA3aTeJIM KA4eCTBA M 0e30MACHOCTH KyPUHBIX STUIL
B. M. bauunckas, /. B. T'onuap, U. /I. Koainakos

JIunuapl UrparoT BaXKHYHO POJIb B PETYISALMHA OOMEHA BEIIECTB U APYTUX KU3HEHHO BaXHBIX (DYHKIMH OpraHu3ma,
B CBSI3U C 4€M IMPEJCTABIAIOT COO0M HE3aMEHUMbIE KOMIOHEHTHI PAI[OHA CEJIbCKOXO35HCTBEHHBIX JKUBOTHBIX M ITHII.
Lenpro HacTosIeH paObOTHI SBISICTCS M3YYCHUE BIMSHUS HOBOW KOPMOBOH JI00aBKHM Ha OCHOBE 55 %-i1 BOJHO-MACIISIHON
OMYJIBCHHU PHIOBETO JKHpa Ha Ka9eCTBO U 0€30IaCHOCTh MONTYyYaeMbIX KypHHBIX SHUIl. DKCIIEpUMEHTAIbHAS YacTh PadOTHI
BBINOJTHEHA Ha Ka(eape Mapa3uTolIOTuH U BeTepuHapHO-caHuTapHoit skceptussl DI'6OY BO MI'”ABMub-MBA umenun
K.N. Cxpsiduna. Kyp-necymek kpocca CII 789 B Bozpacte 120 cyTok pacnpeaessuii Ha Be TPYIIIbI (OMBIT, KOHTPOJIb) 110
20 ronoB B Kax10i. ONBITHOH TpyTIie Kyp B OCHOBHOW PAIFIOH, METOJIOM ONPBHICKUBAHUS KOPMOB, TOOABIISUTH KOPMOBYIO
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n006aBKy Ha OCHOBE 55 %-1 BOTHO-MACIISTHON 3MYJIbCUH PHIOBETO KUPA, HA MPOTsHKeHNU 30 CyTOK, KOHTPOJIbHAS TPyTIa
KOPMOBYI0 J100aBKy He moiydvana. [1o pe3ynbraraM MpoBEACHHBIX UCCIICOBAHUI HAMH YCTaHOBIICHO, YTO MIPUMEHseMast
KOpMOBasi JJ00aBKa OKa3bIBACT MOJIOKUTEILHOE BIUSHUE Ha Ka4eCTBEHHbBIC TTOKA3aTENN MOMYyYaeMbIX KYPUHBIX SHUII, YBe-
nudyeHne Maccsel suil Ha 4,05 %, Tonmmny ckopaynsl Ha 4,31 %, Macca skenTka B CpaBHEHHH ¢ KOHTPOJIEM YBEJIUYMIIACh HA
23,6 %, enuauna XAY Ha 3,3 %. OTpunaresHOro BIUSHISI TPUMEHSIEMON KOPMOBOI I00aBKH Ha IMOKa3aTean 0e301macHo-
CTH KYPHHBIX SIMII HE YCTAHOBJICHO.

Kniouesvie cnosa: NTUIEBOJCTBO, SIa KypUHBIC, PHIOHIA KHp, 0€30MaCHOCTD MPOILYKIHH, Ka4eCTRO.
The influence of a modern feed additive on the quality and safety of chicken eggs
V. M. Bachinskaya, D. V. Gonchar, I. D. Kolpakov

Lipids play an important role in the regulation of metabolism and other vital functions of the body, and therefore they
are irreplaceable components of the diet of farm animals and birds. The purpose of this work is to study the effect of a new
feed additive based on a 55 % water-oil emulsion of fish oil on the quality and safety of chicken eggs. The experimental part
of the work was carried out at the Department of Parasitology and Veterinary and Sanitary Expertise of the Federal State
Budgetary Educational Institution of Higher Education Moscow State Academy of Veterinary Medicine and Biotechnology
—MBI named after K.I. Scriabin. Laying hens of the cross SP 789 at the age of 120 days were divided into two groups (experi-
ment, control) of 20 birds each. For the experimental group of chickens, a feed additive based on a 55 % water-oil emulsion
of fish oil was added to the main diet by spraying the feed for 30 days; the control group did not receive the feed additive.
Based on the results of our research, we have found that the feed additive used has a positive effect on the quality indicators
of the resulting chicken eggs, an increase in egg weight by 4.05 %, shell thickness by 4.31 %, and yolk weight increased by
23.6% compared to the control, HAU unit by 3.3 %. No negative impact of the used feed additive on the safety indicators
of chicken eggs has been established.

Keywords: poultry farming, chicken eggs, fish oil, product safety, quality.

VK 619:616-008.9-085:636.32/.38.053.2
DOI 10.55934/2587-8824-2024-31-2-248-252

Koppeknus noka3zaresieii 00MeHa yrjeBOAHBIX COeTHHEHUH Y ATHAT B YCJIOBHAX BHICOKHUX TEXHOT€HHBIX HATPY30K
A. M. I'eprman, I. M. MakcumoBHY

Ha Ttepputopuu OMOr€OXMMHYECKOW MPOBUHIIMHM C HM30BITKOM COJIEH HHKeNs, CBHMHIA, KaaMHUS H IKelesa
B 00BEKTaX OKpYXKAroIICH Cpelbl UMEIOT MECTO XPOHHUYECKHUE TOKCHUKO3bI, MOPAXCHUsI OPTaHOB, PACIPOCTPaHEHHUE He-
3apa3Hoi MATOJIOTUH JKUBOTHBIX, IMONyYE€HHE OT HUX MPOAYKIMH, HE COOTBETCTBYIOIICH TpeOOBaHUSAM KauecTBa M Oe3-
ormacHoCTH. Hannune TOKCHYECKHX 2JIEMEHTOB B OOBEKTaxX BHEIIHEH Cpellbl U COOTBETCTBEHHO B KOPMOBOM palllOHE
STHAT U3MCHSIOT TEUCHHE BCEX OOMEHHBIX TPOLIECCOB M, B YaCTHOCTH, YITIEBOIHOTO oOMeHa. BBeieHre B pannoH STHAT
MHUHEPaJbHOTO 3HTepocopOeHTa Burapri u3 pacdera 0,1 T Ha 1 Kr )XMBOM Macchl B TedeHHE 15 nHEH ¢ mHTEpBajgoM 15
JTHEH B COUETAHUH CO CBEKJIOBUYHOM NTaToOKoW n3 pacueta 0,5 KT Ha TOJIOBY B pa3BeAeHUH BOJOM 1:3 MPOIOIHKATETLHOCTHIO
60 mHel onTUMH3HPYeT OOMEH YITIEBOJOB y KHBOTHBIX M CHIDKACT HETAaTUBHOE BO3ICHUCTBHE TEXHOTCHHBIX (haKTOPOB HA
ux opranu3M. Ha ¢oHe coueTaHHOTO IPUMEHCHHST MUHEPAJIbHOTO copOeHTa BuTapTrin u cBeKI0BUUHON nartoku Ha 30-¢
CYTKHU DKCIIEpPUMEHTa COep KaHne TIIIOKO3bI KPOBH OMBITHON TpyIbl oBel 0110 Ha 13,8 % (P < 0,05) Bblie, ueM B KOH-
TPOJIBHOM TpyIIe, MPU OJHOBPEMEHHOM CHM)KEHUHM MOJIOYHOM M MUPOBUHOrpagHON kucioT Ha 18,8 % (P < 0,01); 5,3 %
COOTBETCTBEHHO B CPAaBHEHHUH C KMBOTHBIMU KOHTPOJBHOW rpymimbl. KpoMe TOro, B OMBITHOM TPYIIIE OBEIl MPOHU30IILIO0
CHIDKEHHUE aKTUBHOCTH (epmenTa 1,6 mudocdara anpronasst Ha 16,7 % (P < 0,05) B cpaBHeHHH ¢ KOHTposieM. [1o okonya-
HUM SKCIIEPUMEHTA, B PE3yJbTaTe IPOBECHHON Tepanuu, HaOII0aI0Ch CHIDKEHHE CONICPYKaHHSI HUKEJIs, CBUHIIA U KaMHUS
Ha 9,3 % (P < 0,05), 6,4% (P <0,05) n 10,6 % (P < 0,05) COOTBETCTBEHHO 110 CPAaBHEHHIO C KOHTPOJIbHBIMU 3HAYCHHUSIMHU.

Kniouesvie cnosa: TOKCHIECKHE OJICMCHTHI, erIGBO,Z[HI)II\/’I 06MCH, HCKPO3 renaroumuToB, JE€TOKCUKAIIUA.
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Correction of carbohydrate metabolism parameters in lambs under conditions of high technogenic loads

A. M. Gertman, D. M. Maksimovich

On the territory of a biogeochemical province with an excess of nickel, lead, cadmium and iron salts in environmental
objects, chronic toxicosis, organ damage, the spread of non-contagious animal pathology, and the production of products
from them that do not meet quality and safety requirements occur. The presence of toxic elements in environmental objects
and, accordingly, in the feed ration of lambs changes the course of all metabolic processes and, in particular, carbohydrate
metabolism. The introduction of mineral enterosorbent Vitartil into the diet of lambs at the rate of 0.1 g per 1 kg of live
weight for 15 days with an interval of 15 days in combination with beet molasses at the rate of 0.5 kg per head diluted
with water 1:3 for 60 days optimizes metabolism carbohydrates in animals and reduces the negative impact of technogenic
factors on their body. Against the background of the combined use of the mineral sorbent Vitartil and beet molasses, on the
30th day of the experiment, the blood glucose content of the experimental group of sheep was 13.8 % (P < 0.05) higher than
in the control group, with a simultaneous decrease in lactic and pyruvic acids by 18.8 % (P < 0.01); 5.3 %, respectively, in
comparison with animals in the control group. In addition, in the experimental group of sheep there was a decrease in the
activity of the enzyme 1,6 diphosphate aldolase by 16.7% (P < 0.05) compared to the control. At the end of the experi-
ment, as a result of the therapy, there was a decrease in the content of nickel, lead and cadmium by 9.3 % (P < 0.05), 6.4 %
(P <0.05) and 10.6% (P <0 .05), respectively, compared to control values.

Keywords: toxic elements, carbohydrate metabolism, hepatocyte necrosis, detoxification.

VIK 615.28:616-084
DOI 10.55934/2587-8824-2024-31-2-253-257

HcciienoBanne aHTHMHUKOTHYECKHUX CBOHCTB IIAMIIYHSI ¥ TeJIb-MbLJIA ¢ XJIOPTeKCUAMHOM [IJIsl CO0AK H KOLIEK
A. A. [lerbuoB, B. M. baunnckas, H. K. beioBa

B nmanHOI cTaThe MpeacTaBIeHbl Pe3y/IbTaThl UCCICIOBAHHS aHTUMUKOTUYECKOTO JICHCTBUS IAMITYHS U TeJIb-MbLIa
C XJIOPTeKCUIMHOM JUTs Co0aK u Komiek. [IJist mccieoBanus ObLUTH B3SITHl MUKPOOPTaHU3MBbI, KOTOPBIE Yallle BCErO BHI3BI-
BaIOT TPUOKOBBIC MH(EKIINK Y MEIKUX JTOMAIIHUX XMBOTHBIX. B pe3ynbrare mpoBeaeHHON paboThl ObLIO YCTaHOBJICHO,
4yT0 M3y4aeMbie 00pa3ibl ToproBoil Mmapku ZOORIK sBIsSIFOTCS CTEpUIIBHBIMH, BBUY TOTO, YTO POCT HA MUTATEIbHBIX
cpenax oTcyTcTBOBa. Takike ObLJIO yCTAHOBIICHO, YTO P CEPUIHOM Pa3BEICHHUH AMITYHS C XJIOPTSKCUIMHOM B YKHIKON
cpeae Cabypo OH MpeMsATCTBYeT pocTy Microsporum canis B pa3seaenuu 1:10; Candida guilliermondii B pa3Benenun 1:10
u 1:100; Malassezia pachydermatis B passenenuu 1:10 u 1:100. A rexp-MBUIO IPH CEPUIHHOM Pa3BEACHNH MPETSATCTBYET
pocty Microsporum canis B pa3Benenun 1:10; Candida guilliermondii B passenennu 1:10; Malassezia pachydermatis
B passenenuu 1:10 u 1:100. ITo pe3ynpratam rcciae0BaHUs MUHUMAIBHOHN OakTepuiuaHoi konneHTpanuu (MBK) 6bu10
BBISIBJICHO, YTO IIAMITYHB C XJIOPTEKCHIMHOM ISl COOAK M KOIIEK MPETATCTBYET pocTy Microsporum canis B pa3BeeHUN
1:10; Candida guilliermondii B passenenuu 1:10; Malassezia pachydermatis B pasBegenun 1:10 u 1:100, B TO Bpems
KaK I'eJIb-MBUIO C XJOPTeKCUINHOM IPEIsITCTBYET pocTy Microsporum canis B pa3enenun 1:10; Candida guilliermondii
B pa3Benenuu 1:10; Malassezia pachydermatis B pasBegenun 1:10, 1:100 u 1:1000. Takim 06pa3om, MaMITyHb H T€JIb-MbI-
70 TS co0aK U KOIIEK ¢ xyoprekcuauaoM toprooid Mapku ZOORIK o6nanaroT aHTHMUKOTHYECKUM JeHCTBHEM. Peko-
MEH]TyeTCsI UCTIOIb30BAaHKIE BCCH MPOAYKIMH B HCXOAHOW KOHIICHTPAIIHH.

Kniouesvie cnosa: aHTUMUKOTHYECKHE CBOWCTBA, TPUOBI, CTEPUIBHOCTD, XJIOPTeKCUINH, IIIAMITYHb, T€Ib-MBLIIO.
Study of antimycotic properties of shampoo and gel soap with chlorhexidine for dogs and cats
A. A. Deltsov, V. M. Bachinskaya, N. K. Belova

This article presents the results of a study of the antimycotic effect of shampoo and gel soap with chlorhexidine
for dogs and cats. For the study, microorganisms that most often cause fungal infections in small domestic animals
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were taken. As a result of the work, it was established that the studied samples of the ZOORIK brand are sterile, due
to the fact that there was no growth on nutrient media. It was also found that when shampoo with chlorhexidine is seri-
ally diluted in Sabouraud’s liquid medium, it prevents the growth of Microsporum canis at a dilution of 1:10; Candida
guilliermondii at dilutions of 1:10 and 1:100; Malassezia pachydermatis at dilutions of 1:10 and 1:100. And gel soap,
when serially diluted, prevents the growth of Microsporum canis at a dilution of 1:10; Candida guilliermondii diluted
1:10; Malassezia pachydermatis at dilutions of 1:10 and 1:100. Based on the results of a study of the minimum bacte-
ricidal concentration (MBC), it was revealed that shampoo with chlorhexidine for dogs and cats prevents the growth
of Microsporum canis at a dilution of 1:10; Candida guilliermondii diluted 1:10; Malassezia pachydermatis at 1:10
and 1:100 dilutions, while chlorhexidine gel soap inhibits the growth of Microsporum canis at 1:10 dilution; Candida
guilliermondii diluted 1:10; Malassezia pachydermatis at dilutions of 1:10, 1:100 and 1:1000. Thus, shampoo and gel
soap for dogs and cats with chlorhexidine from the ZOORIK brand have an antifungal effect. It is recommended to use
all products in the original concentration.

Keywords: antimycotic properties, mushrooms, sterility, chlorhexidine, shampoo, gel soap.

VK 636.2:612.017.11/.12+615.036.8
DOI 10.55934/2587-8824-2024-31-2-258-266

Buonpenaparsl HOBOro nokoJsienus cepuii Prevention u Salus B peanu3zanun Bocnpon3BoIuTEIbLHBIX
U NPOAYKTHUBHBIX Ka4eCTB KPYMHOI'0 POraToro cKora

C. T. Konapyumuna, B. I'. Cemenon

Llenbio HacTosAImIEeH pabOTHI SBUIOCH BETEPUHAPHO-TUTUEHHUUECKOE 00OCHOBAHNE MMMYHONPO(UIAKTUKH Opra-
HHU3Ma KPYITHOTO POTaToro CKoTa OmomnpemaparaMu HOBOTO TMOKOJEHHUs cepuil Prevention u Salus B peanmnzanuu Boc-
MIPOU3BOIUTEIBHBIX M MPOAYKTUBHBIX KauecTB. HayuHo-mccnenoBarenbckas pabora mposenena B nepuox ¢ 2007-ro
o 2023 roxasl U cocTosia u3 3 stanos. KomnexktusoM ydensix Uysaiickoro ['AY pa3paboTaHbl KOMITJICKCHBIE OHOTIpe-
napartbl Prevention-N-C, Prevention-N-E, Salus-PE u Salus-EG, oTHOcsmuecs k rpynie IMMYHOTPOITHBIX CPEJICTB,
B OCHOBE KOTOPBIX JICXKHUT MOJIHCAXaPUIHBI KOMIUIEKC JPOXIKEBBIX KIECTOK M OaKTEpUIIUAHBIC KOMIOHEHTH. OO0beK-
TaMH HCCICIOBAHUS OBUIN KOPOBBI, HAXOSIINECS B IEPUOAX CYXOCTOS, HOBOTEIBHOCTH U JaKTAlUH, IIOTydeHHBIE OT
HUX TeJsATa ¢ POXKJIEHUs 10 JOCTHKeHUs Bo3pacTa 540 cyTok, umnoprupyemsie u3 benapycu nerenu. B xone HayuHbIX
UCCIICAOBAHII HAMU M3YYEHBI KIIMHUKO-(PU3UOIOTHIECKOE COCTOSHIE, MOP(OIOrHIecKas i OMOXUMHUICCKas KapTHHA
KpOBH, Hecnieurpuueckast pe3ucTeHTHOCTh Opranu3mMa KopoB u HeTenel 3a 35-30, 15—-10 u 10-5 cyToxk 1o orena, a Tax-
xKe yepe3 3—5 CyTok mocie orena. Y 0eIopyccKuX HeTelel, KpoMe 3TOT0, MpoaHaIu3upoOBaH OMOAMHHOBBIN TPOhUIbL
KpPOBH 70 TPAHCIIOPTUPOBKU U MOCIE, 00CIEJOBaHbl PEIPOLYKTUBHBIC OPraHbl OCHE OTeNa, KOITHUECTBO U Ka4eCTBO
MOJTyYCHHOTO MOJIOKA. Y TEJSAT OBbLIM U3yUCHBI TOKA3aTeIN POCTa, 3a00J1€BAEMOCTH U COXPAHHOCTH, (PHU3UOTOTHUECKUE
JaHHbIe, MOP(HOIIOTHUS U OMOXUMHUS KPOBH, COCTOSIHIE PE3UCTEHTHOCTH opranusmMa Ha 1-, 15-, 30-, 60-, 90-, 120-, 150-,
180-e, a y mononnsika — Ha 360- u 540-e CyTKHM >KU3HU C UCIIOJIb30BAHUEM CTaHJIAPTHBIX METOJUYECKUX MPHUEMOB.
HccnenoBanust mpoBeneHs! Ha (JOHE MPUMEHEHUST HMMYHOTPOITHBIX MPENapaToB KOPOBaM BHYTPHMBIIICYHO 3a 4540,
25-20 u 15-10 cyTtox no ortena, TensitaMm Ha 2—3 U 7-9 CyTKu mociie poKJICHHs, HETEIsIM 32 7 CyTOK JI0 U Ha 2 CyTKH
[I0CJI€ TPAHCIIOPTUPOBKHU, @ TAK)KE IPENJIOKEHBI CEAHCHI AIEKTPOIYHKTYpPbl HOBOTEJIBHBIM KOpOBaM IO 15 MHHYT
C MHTEepBaJIOM 48 JacoB mpu noMolu npudopa Bokan-B. Ha ocHOBaHWM MHOTOJIETHUX UCCJICOBAHHA MBI MOXKEM 3a-
KITIOUUTH, YTO TTOJIOKUTEIBHBIN () ()EeKT IpUMEHEeHUs pa3pabOTaHHBIX IIPEIapaToB TOCTHTACTCS CTUMYIISIIHCH HECTIeII-
n(UIEeCKON Pe3UCTEHTHOCTH OpraHu3Ma (KIETOYHBIX U T'yMOPaNbHBIX (hakTopoB) KopoB. [Ipenaraemeie GunonpenapaTs
IPEeJOTBPALIAIOT TPAHCIOPTHBINA CTPECC U CHOCOOCTBYIOT U30UpATENbHOM MOOHIN3AUN OHOPECYPCHOIO OTEHIMANA
MIPOU3BOJCTBEHHBIX U MPOJYKTUBHBIX Kau€CTB KOPOB B MEPHOAAX CYXOCTOsI, HOBOTEIbHOCTH U JIAKTALUH, TIOJTYUYEHHBIX
OT HUX TEJSIT C POXKJICHUS JO AOCTIKEHHs Bo3pacTa 540 CyTOK M UMIOPTUPYEMBIX HETENeH, ymydieHuo Mopgoio-
THYECKON U OMOXMMHMUYECKON KapTUHBI KPOBU, CTUMYJISIIIUY aKTUBHOCTH OOMEHA BEIIECTB, KJICTOUHBIX U I'YMOPAJIbHBIX
3BEHBEB HECHEIM(PUICCKON PE3UCTEHTHOCTH OPraHU3Ma.

Knrouegvie cnosa. KpyIHBIH poraTslii CKOT, IMMYHOTPOIHEIE ITpenaparsl, IMMyHHTeET, Prevention-N-C, Prevention-
N-E, Salus-PE, Salus-EG.
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Biological products of the new generation of the Prevention and Salus series in the implementation
of the reproductive and productive qualities of cattle

S. G. Kondruchina, V. G. Semenov

The purpose of this work was the veterinary and hygienic substantiation of immunoprophylaxis of the body of cattle
with new generation biological products of the Prevention and Salus series in the implementation of reproductive and
productive qualities. The research work was carried out from 2007 to 2023 and consisted of 3 stages. A team of scientists
from the Chuvash State Agrarian University has developed complex biological products Prevention-N-C, Prevention-N-E,
Salus-PE and Salus-EG, which belong to the group of immunotropic drugs, which are based on a polysaccharide complex
of yeast cells and bactericidal components. The objects of the study were cows in periods of dry standing, new calving and
lactation, calves obtained from them from birth to the age of 540 days, and heifers imported from Belarus. In the course
of scientific research, we studied the clinical and physiological state, morphological and biochemical picture of the blood,
nonspecific resistance of the body of cows and heifers 35-30, 15-10 and 10-5 days before calving, as well as 3-5 days
after calving. In Belarusian heifers, in addition, the bioamine profile of the blood was analyzed before and after transpor-
tation, the reproductive organs were examined after calving, and the quantity and quality of the milk received. In calves,
indicators of growth, morbidity and safety, physiological data, morphology and biochemistry of blood, the state of body
resistance at 1, 15, 30, 60, 90, 120, 150, 180 were studied, and young animals — on the 360th and 540th days of life using
standard methodological techniques. The studies were carried out against the background of the use of immunotropic drugs
intramuscularly in cows 45-40, 25-20 and 15-10 days before calving, in calves on days 2—3 and 7-9 after birth, in heifers
7 days before and 2 days after transportation, and also offered electropuncture sessions for fresh cows for 15 minutes with
an interval of 48 hours using the Vocal-V device. Based on many years of research, we can conclude that the positive ef-
fect of using the developed drugs is achieved by stimulating the nonspecific resistance of the body (cellular and humoral
factors) of cows. The proposed biological products prevent transport stress and contribute to the selective mobilization
of the bioresource potential of the production and productive qualities of cows during the dry periods, new calving and
lactation, calves obtained from them from birth to the age of 540 days and imported heifers, improving the morphological
and biochemical picture of the blood, stimulating metabolic activity, cellular and humoral links of nonspecific resistance
of the body.

Keywords: cattle, immunotropic drugs, immunity, Prevention-N-C, Prevention-N-E, Salus-PE, Salus-EG.

VK 636.082.4+636.087.72]:636.4:619:616-092.12
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Biusinue cejieHuTAa HaTpPpus Ha PENPOAYKTHUBHBIC CBOIiCTBA CBUHOMATOK C BBICOKOM HYYBCTBUTECJIBbHOCTBIO
K TeXHOJIOTUYE€CKHUM CTpeccopamM

A. U. Ky3nenos, A. B. Mu¢praxyraunos, H. I1. CmonsikoBa

B pabore mpezacTaBieH KCIEPUMEHTATBHBIN MaTepHall MO BIMSIHUAIO CEICHUTA HATPHSI Ha PEIPOAYKTHBHBIC CBOM-
CTBa CBUHOMATOK. [IpoBeeHbI MiccIenoBanus Mo BIUSHUIO TIPETapaTa Ha KOCBEHHBIC U MPSMBIC ITOKA3aTeIH PEIpPOIyK-
TUBHBIX KauecTB. McciaeoBaHus MPOBOWIN Ha KpyTHOM cBUHOBOAUYEeCKOH pepme «Cubaiickoey, Pecybnuka bamkopto-
CTaH, Ha CBUHOMATKaX KPYMHOH OeNo# mopoAbl Mocie MepBOTro U BTOPOTo onopocos. M3 ux yucna 66u10 chopMUPOBAHO
TPH TPYTITHI MATOK: TIEpBast BKITIOYAJIa >KHBOTHBIX C HU3KOH 4yBCTBUTEIBHOCTHIO K TEXHOJIOTHYECKIM CTPECCOPaM; BTOpast
— C BBICOKOU UyBCTBHUTEIBHOCTBIO, KOHTPOJIbHAS; TPEThSI — C BRICOKOWM TyBCTBUTEIBHOCTEIO, OTIBITHAS, B KOXKIOH 1Mo 8 Ma-
TOK. ONIBITHBIM MaTKaM B XOJIOCTOM, CYHIOPOCHOM U JIAKTUPYIOILEM COCTOSIHUU C KOMOMKOPMOM €KEIHEBHO CKapMIIMBAIN
HEOPTraHWYECKHUI CeIEHUT HATPUS B KOIMYECTBE 0,7 T/T, 4TO 00eCTIeynBaIIo TIOCTYIIJICHHUE CEeJICHa B OPTaHU3M Ka) /101 Mart-
k# B 103¢ 10 M. UyBCTBUTEIHHOCTH MAaTOK K cTpeccopam omnpeaensiiin meronoMm A.W. Kysnernosa n @.A. Cynararymimna
(1991). O penponyKTUBHBIX KauecTBaX CYAWUJIN MO KOCBEHHBIM W MPSIMBIM ToKa3aTensM. [ ompeaeneHuss KOCBEHHBIX
MoKaszareseil myTeM B3BELIMBAaHUS HCCIEeJ0BAaIN U3MEHEHHs Beca Tesla B MpoLecce PENpOAYKTUBHOTO LUKIA B KaXKIOM
(hM3HONOTUYECKOM COCTOSIHUU: XOJIOCTOM, CYTIOPOCHOM U JIAKTUPYFOIeM. 17 OlleHKH MPSMBIX MOKa3aTesei u3ydanu Ko-
JYECTBO HOBOPOXKICHHBIX TIOPOCST Ha OJHY MaTKy, B TOM YHCJIC )KUBBIX, BEC THE3/a IPU POSKACHUH, CPEIHUI BEC OTHOTO
HOBOPOXKICHHOTO, KOJTMYECTBO KPYITHOIIOMHBIX M MEJIKOTUIOHEIX TIOPOCAT, KOJTMYECTBO TOJIOB IIPH OTHEME, CPEIHUH BEC
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OIHOTO OTHEMBIIIIA, BEC OTHEMHOTO THE3/1a, CPEAHUH IPUPOCT Beca Tela 3a MOCOCHBII NEPHO OTHOTO OTHEMBIIIIA, YUCIIO
COXPaHMBIIUXCS COCYHOB. HaOmoneHus 3a moMeTaMu POBOIMIIM B TeUEHHUE 45 CYTOK MOJICOCHOTO nepuosa. Beex maTok
B OIBITHBIX M KOHTPOJIBHBIX TPYIIIAaX COAEPIKAIN U KOPMIJIA B COOTBETCTBUH C MPHHATOHN TEXHOIOTHEN U CYIIECTBYFOIITH-
MU HOpMaruBaMu. OT CBUHOMATOK B T€UEHHE Tojia mojyyainu 1o 2,1-2,15 onopocoB. AHanu3 sKkCriepuMeHTa IoKa3all, YTo
CCJICHUT HaTpus, HpI/IMeHHeMbH\/‘I CBUHOMATKaM B XOJIOCTOM, CYTIOPOCHOM U JIAKTUPYIOIIEM COCTOSTHUH, ITOBLIIIIAET KOCBEH-
HBIC TTOKA3aTeJH PETPOLYKTUBHBIX CBOMCTB Ha 9,0 %. DT0 00yCcI0BINBACT POXKACHUE JKUBBIX IIOPOCST Ha 4,5, cpeqHnii Bec
MIOPOCEHKa IPU POXKIECHUH Ha 6,7, BeC HOBOPOXKIEHHOTo roMera 7,6 %, ueM B KOHTpoJibHOHU rpynie. K orsemy B onbITHON
IpyIIE BbIIIE COXPAHHOCTh Ha 8,2, CpeAHUIl BEC OAHOTO OTheMBIIIA — 6,5, BeC OTheMHOr0 rHesna — 14,9, cpeanecyTouHsblit
MIPUPOCT Beca Tella OHOTo MOPOCceHKa — 6,6 %, 4eM B KOHTPOJIBHOU TPYIITIE.

Kniouesvie cnosa: Hu3Kasi, BbICOKas UyBCTBUTEIBHOCTh K CTPECCOPAM, XOJIOCTOM, CYHNOPOCHBIH, JaKTHPYIOLIUA
MIEPUOJIBI, CEJICHUT HATPUSl, PENPOJYKTUBHBIE CBOWCTBA, KOCBEHHbIE U MPSMBbIE TOKA3aTEIH.

The effect of sodium selenite on the reproductive properties of sows with high sensitivity to technological stressors
A. L. Kuznetsov, A. V. Miftakhutdinov, N. P. Smolyakova

The paper presents experimental material on the effect of sodium selenite on the reproductive properties of sows.
Studies have been conducted on the effect of the drug on indirect and direct indicators of reproductive qualities. The stud-
ies were carried out on a large pig-breeding farm “Sibayskoye”, Republic of Bashkortostan, on large white breed sows
after the first and second farrowings. From their number, three groups of queens were formed: the first included animals
with low sensitivity to technological stressors; the second — with high sensitivity, control; the third is highly sensitive,
experienced, each with 8 queens. Experimental queens in single, pregnant and lactating states were fed daily with mixed
feed inorganic sodium selenite in the amount of 6.7 g/t, which ensured the intake of selenium into the body of each queen
in a dose of 10 mg. The sensitivity of queens to stressors was determined by the A.I. method. Kuznetsov and F.A. Sunag-
atullina (1991). Reproductive qualities were judged by indirect and direct indicators. To determine indirect indicators by
weighing, changes in body weight during the reproductive cycle were studied in each physiological state: single, pregnant
and lactating. To assess direct indicators, we studied the number of newborn piglets per queen, including live ones, the
weight of the nest at birth, the average weight of one newborn, the number of large and small-fruited piglets, the number
of heads at weaning, the average weight of one weaned, the weight of the weaned nest, the average weight gain bodies
during the suckling period of one weanling, the number of surviving sucklings. Observations of the litters were carried
out during the 45-day suckling period. All queens in the experimental and control groups were kept and fed in accordance
with the accepted technology and existing standards. Sows received 2.1-2.15 farrows per year. Analysis of the experiment
showed that sodium selenite, administered to sows in single, pregnant and lactating states, increases indirect indicators of
reproductive properties by 9.0 %. This causes the birth of live piglets by 4.5, the average weight of a piglet at birth by 6.7,
the weight of the newborn litter by 7.6 % than in the control group. By weaning in the experimental group, the survival
rate was higher by 8.2, the average weight of one weaned pig was 6.5, the weight of the weaned nest was 14.9, the average
daily increase in body weight of one piglet was 6.6 % than in the control group.

Keywords: low, high sensitivity to stressors, single, pregnant, lactating periods, sodium selenite, reproductive prop-
erties, indirect and direct indicators.
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TokcuunocTh KopmMoBoii 1o0aBku Lurpumun
0. A. MuxeBukuna, . A. JIsikacoBa, A. C. Mu:keBukuHa, A. 10. ®enopun
B Poccuu mpopomkaet pacT Cpoc Ha MSICO MTHIIBI, B CBSA3M C Ye€M MPOW3BOIUTEIIN BCE Yalle BBIHYKICHBI 00pa-
LIaThCS K Pa3IMYHOro poaa OMOIOrHYEeCKUM aKTHBATOPaM POCTA, YTO MO3BOJISIET YBEIUUUTH KOJMUECTBO BBITyCKaeMOM

npoayKiun. B mocneanee BpeMs Ha phIHKE KOPMOBBIX T0OABOK MOSIBIISIFOTCS MHOKECTBO HOBBIX U PA3JIUYHBIX TIO CBOEMY
COCTaBy IpernaparoB. BeieacTBue Toro, 4To KOpMOBBIE TOOABKH CIIOCOOHBI HAKAIUTUBATLCS B OpPraHU3ME, a TakKe CTa-
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HOBSITCS IPUYMHOHN psiga MOPPOJIOTHUECKUX U TUCTOJIOTUYECKUX U3MEHEHUH, BO3pAaCcTaeT aKTyaJbHOCTh MCCIEJOBaHUI

HOBBIX MPETNapaToB PbIHKA KOPMOBBIX I00ABOK, K KOTOPbIM oTHOcuTCs LlutpumuH. /lannas nobGaBka pa3paboTaHa B IICH-
Tpe BHEIPEHUs TeXHoJoruit MpKyTcka, mpeacTaBiseT co00i TPUTHIPONMHKATPAH — IMMOPOIIOK OeIoro 1BeTa, 6e3 3amaxa
u BKyca. Llesnp uccienoBanuii cocrosia B ONpeAeeHM TOKCMYHOCTH HOBOH KOPMOBOI J00AaBKH, KOTOpas IIaHUPYETCs
MIPUMEHSATHCS B NTULIEBOJACTBE. OMBITHI MPOBOJWIMCH IO OOLIENPUHSITHIM METOJMKAM. B Xo/1e mpoBeIeHHBIX HCIIBITAHUI
OBUIO YCTAHOBIICHO, YTO CpelHecCMepTelbHas J103a npenapara [lurpumun 1u1st OpoiiepoB cocTaBuiia 5 TI/KT, BBEICHHE
pactBopa mpemnapara B KoHneHTpanuu 10 r/xr mpuseno k rudenu 90 % KypuHBIX SMOPHOHOB. TakKe yCTaHOBICHO, UTO
BBEJICHME pacTBopa mpenapara B go3e 1/10 LD, (0,5 r/kr) B *eNTOYHBIH MENIOK KyPMHOTO SMOPHOHA MOJIOKUTEIBHO
BIIMSIIO HA YBEJIIMYCHUE MACCHI Tella MJI0/1a, YBEIMYeHHE KPaHUO-KayIalbHOTO pa3Mepa U IUIMHBI cpeHero nanbia. [locne
BBUTYTICHHS BBKMBAEMOCTh CPEIld KypUHBIX SMOPHOHOB, KOTOPHIM OBIJI BBEJICH pacTBOp Mpenapara [{utpuMuH B 103ax
1/2 LD, 1/10 LD, 1/100 LD, cocrasuna 100 %, nTeHIbI ObUM TaKUMH JKE AKTUBHBIMH, KaK NTEHII KOHTPOJILHOM
IPyMIIbI, TPABUIBHO U CBOEBPEMEHHO Pa3BUBAIUCE.

Knroueswvie crnosa: kopMoBas 100aBKa, TOKCHYHOCTh, KypUHbIC SMOPHOHBI, 0€30ITACHOCTH MTHIICBO/ICTBA.
Toxicity of the feed additive Citrimine
Yu. A. Mizhevikina, I. A. Lykasova, A. S. Mizhevikina, A. Yu. Fedorin

In Russia, the demand for poultry meat continues to grow, and therefore producers are increasingly forced to turn to
various types of biological growth activators, which allows them to increase the number of products produced. Recently,
many new and different in composition preparations have appeared on the feed additive market. Due to the fact that feed
additives can accumulate in the body and also cause a number of morphological and histological changes, the relevance of
research into new drugs on the feed additive market, which includes Citrimine, is increasing. This additive was developed
at the technology implementation center in Irkutsk; it is trihydrozincatrane - a white powder, odorless and tasteless. The
purpose of the research was to determine the toxicity of a new feed additive that is planned to be used in poultry farming.
The experiments were carried out according to generally accepted methods. During the tests, it was found that the aver-
age lethal dose of the drug Citrimine for broilers was 5 g/kg; administration of a solution of the drug at a concentration
of 10 g/kg led to the death of 90 % of chicken embryos. It was also found that the introduction of a drug solution at a dose
of 1/10 LD50 (0.5 g/kg) into the yolk sac of a chicken embryo had a positive effect on the increase in fetal body weight, an
increase in the craniocaudal size and length of the middle finger. After hatching, the survival rate among chicken embryos
that were injected with a solution of the drug Citrimine in doses of 1/2 LD50, 1/10 LD50, 1/100 LD50 was 100 %, the
chicks were as active as the chicks of the control group, and developed correctly and in a timely manner.

Keywords: feed additive, toxicity, chicken embryos, poultry safety.
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HpOGKTHpOB‘tIHHe IKCIpecC-aHaAJIN3aTopa IJ1d onpeae/J1eHUus HaTOMOpq)OJIOFH‘leCKHX U3MeHeHUu i TKaHei
KUBOTHbBIX

T. I. Cepena, C. H. Kocrapes, A. B. HoBukos

Llenmsio mccienoBanns ObUIa pa3padOTKa MPOEKTa MPHOOpa aBTOMATH3WPOBAHHOTO THCTOJOTHMYECKOTO aHAIH3aTo-
pa Ay BBIIBICHUS MOP(OCTPYKTYPHBIX U3MEHEHHH B TKAHSIX JKUBOTHBIX. B HCCIEMOBaHHUAX MCIIONB30BANIACH METOIHKA
THCTOJIOTHUECKOTO aHAJIN3a, METObI aHAJIN3a U CHHTE3a MPH Pa3pabOTKe JOrMYECKUX ypaBHEHUI pabOThl OCHOBHBIX MO-
nyneit npubopa. Ilpu mpoekTHpoBaHUM MOAYJSl PAacTO3HABAHHS MATOJIOTHN HCIIOIB30BAaHA TEOPHs MOCTPOCHMS MOCIe-
JIOBaTEIIbHOCTHOTO aBTOMAaTa M HEWPOHHBIX cerell. [IporpamMmmHoe obecrieueHue pazpadoraHo B cootBercTBuu ¢ [OCT
P M3K 61113-3. B paMkax HMITOPTO3aMEIICHHUS TIPOCKTUPOBAHNUE OTCUSCTBCHHOTO BETEPUHAPHOTO 000PYIOBAHHUSI SIBJIS-
eTcs akTyallbHOHM npobnemoil. OnuckiBaeTcs pa3paboTka SKCIpecc-aHaIu3aTopa Al UCCIEeA0BaHUS ASCTPYKIIMU TKaHe!
JKUBOTHBIX BCJICACTBUC HAPYIICHUA TUCTOTEMATUYCCKUX 6apbepOB, BbI3BaAHHBIX HH(beKHHOHHOﬁ HaTOJIOFHeﬁ, Ha nmpumepe
xnmamMuauiHON nHpekmn. M3ydenne Mopo-CTpyKTypHBIX H3MCHEHUH KIETOK TKaHEH MOKET OKa3aThCs MPOLYyKTHBHBIM
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JUIS ONIEPAaTMBHOTO MOHUTOPUHTA M M3YYEHHS MOCIEACTBUI OaKTepHalbHOTO (BUPYCHOTO) 3apakeHusl, a TAKKe MPU pas-
BHUTHH PAKOBBIX OMyXoJiei. [[puroToBiieHHE THCTOIOTMUECKOTO Mperapara B COBPEMEHHBIH MEPHOJT aBTOMATH3HPOBAHO HE
MIOJTHOCTEIO M TpeOyeT BBICOKOH KBaupuKayy 1adbopanToB. Pa3padoTka moaxomoB kK aBTOMaTH3aIMN TEXHOJIOTHIECKOTO
MpoLecca B TUCTOJIOTHYECKON MPAaKTUKE B BETEPUHAPHBIX JTAOOPATOPUAX MOKET OKa3aThCsl MEPCIIEKTUBHBIM Harpasiie-
HHUEM C LENbI0 YCKOPEHHS TTOATOTOBKH TMCTOJIOTHYECKOTO CHUMKA, PAcTiO3HABAHMS MAaTOJIOTMH M TIOCTAHOBKH JMarHo3a.
B pabote mokazaHbl pa3paOOTKH 3CKU3HOTO MPOEKTA YCTPOICTBA C IIOCTPOCHUEM JIOTHIECKUX CXEM YIPABICHUS OCHOB-
HBIMU TEXHOJIOTHYECKUMHU onepausmMu. Takxke yaeseHo BHUMaHUue MOAEITUPOBAHUIO MOAYJIs pPaclio3HaBaTelIs 1aTOJIOT U,
BBI3BAHHBIX XJIAMHUIUAHON MH(EKIHEH, Ha MPUMEpe TOPaKEHHsI OPraHOB M TKAHEeW KPYITHOTO POraTtoro CKOTa U KpEIC.
VImMuTanoHHOE MOAENIHPOBAHUE PAOOTHI MOAYJECH MPOEKTHPYEMOTo MPHOOPa MOKAa3aJI0 TMOJIOKHUTEIBHBIC PE3yIbTaThl.
B Hacrosiiiee BpeMst M3roTaBIMBAETCs MPOTOTUI TPUOOPA THCTOJIOTMYECKOTO aHAIM3aTOpa. Pe3ynbraThl pacrio3HaBaHUs
[aTOJIOTMI Ha IpUMEpPE UCCIIEI0BaHUs OPaKEHUs TKaHeH Mo3xkeuka Kpblc cocTaBuin 80 %.

Kniouegvie cnosa: xnmamuano3, IIJIK Omron, jecTHHUYHAs auarpamMma, pacro3HaBaHHE 00pas30B, THCTOJOTHS,
HEHPOHHBIE CETU.

Design of an express analyzer for determining pathomorphological changes in animal tissues
T. G. Sereda, S. N. Kostarev, A. V. Novikov

The purpose of the study was to develop a project for an automated histological analyzer to detect morphostructural
changes in animal tissues. The research used histological analysis techniques, analysis and synthesis methods to develop
logical equations for the operation of the main modules of the device. When designing the pathology recognition module,
the theory of constructing a sequential automaton and neural networks was used. The software is developed in accord-
ance with GOST R IEC 61113-3. As part of import substitution, the design of domestic veterinary equipment is an urgent
problem. The development of an express analyzer for studying the destruction of animal tissues due to disruption of
histohematic barriers caused by infectious pathology, using the example of chlamydial infection, is described. The study
of morpho-structural changes in tissue cells can be productive for operational monitoring and study of the consequences
of bacterial (viral) infection, as well as in the development of cancerous tumors. The preparation of a histological speci-
men in the modern period is not fully automated and requires highly qualified laboratory technicians. The development of
approaches to automating the technological process in histological practice in veterinary laboratories may be a promising
direction in order to speed up the preparation of histological images, pathology recognition and diagnosis. The work shows
the development of a preliminary design of the device with the construction of logical circuits for controlling the main
technological operations. Attention is also paid to modeling the module for recognizing pathologies caused by chlamydial
infection, using the example of damage to organs and tissues of cattle and rats. Simulation modeling of the operation of the
modules of the designed device showed positive results. A prototype of a histological analyzer device is currently being
manufactured. The results of recognizing pathologies using the example of a study of damage to cerebellar tissue in rats
were 80 %.

Keywords: chlamydia, Omron PLC, ladder diagram, pattern recognition, histology, neural networks.
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Buopa3ziaraemoe nuieBoe NOKpbITHE /s 00ecriedeHUs] CTAOMIBHOCTH MSICA MPH XPaAHEHUH
E. A. Yautuna, C. JI. Tuxonosn, H. B. TuxonoBa

OnHUM U3 aKTyaJbHBIX HATIPaBICHUIN pa3BUTHS MUIIEBOM OMOTEXHOIOTUH SBISIETCS CO3/1aHNE AHTUMHUKPOOHBIX IH-
IIEBBIX IUICHOK M TIOKPBITHH ISl YBETMUYCHUS MTPOIODKUTEIBHOCTH XPaHEH!SI TPOAYKTOB MUTaHus. Llenas paboTer — u3-
yUCHHE BIMSHHE aHTHOAKTEPHAIFHOTO MOKPHITHS C MCHOJIB30BAaHUEM MOJMCAXapUI0B U aHTUMHUKPOOHOTO IMEeNTHIa Ha
COXPAHSAEMOCTb OXJIAXKJEHHOTO Msica. OObEKTOM UCCIIEIOBAHUsl SBISUTUCH MSICHBIE OTPYOBl U3 OXJIQXKICHHON CBUHUHBI
(1 rpynna-koHTPOIIb), MSICHBIE OTPYObI U3 OXJIAXKJCHHON CBUHMHBI C HAHECEHHBIM OHOPA3IaraéMbIM MOKPBITHEM ITyTEM
TIOTPYKEHUSI CO CICAYIOMINM COCTaBOM: BOJA, arap-arap, NIHIEPHH, aHTUMUKPOOHBIHA nenTux (2 rpynma — ombIT). Yepes
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10 u 13 cyTtoxk (c yueToM Koadduitnenta pezepsa — 1,3) X0I0ANIBHOTO XPaHEHUSI KOHTPOJIBHBIC U ONBITHBIC 00PA3LIbI OT-
PyOOB OXJTaXKICHHOW CBUHUHBI IO OPTaHOJISITHYECKAM MOKa3aTeNsiM cOOTBeTcTBOBaIIM TpeboBanusimM 'OCT 7269-2015.
UYepes 15 cyrox xpaneHus: 00pa3nbl oTpyOOB MEPBOM TPYyMITHl (KOHTPOIH) MOKHO OTHECTH K COMHHUTEIFHON CBEKECTH,
BTOPO# TpyIIIEI — K cBeskeMy cornacHo TpedoBanusiMm [OCT 7269-2015 Msico. Meton or6opa 00pa3iioB U OpraHoJIenTh-
YECKUE METOJIbI ONpeeTIeHHs CBeKeCTH. KOHTPOIBbHBIE B OMBITHBIE 00pa3Ibl OTPYOOB U3 OXJIAKICHHON CBUHHMHBI Yepe3

10, 13 1 15 cyTOK XONOAMILHOTO XpaHEHHs IO MUKPOOHOJIOTMUECKUM MOKa3aTelsiM COOTBETCTBYIOT TpeboBanusaM Tex-
Huueckoro penmamenTa TP TC 021/2011 «O 6e3omacHocTH Msica U MsconpoaykroBy. KMADAHM B oOpasiax oTpyooB
KOHTPOJIbHOH rpymmbl ObLI0 BhIIE B 2,9 paza uepe3 15 cyrok xpanenus. Cortacuo 'OCT P 70354-2022 Msco u MscHbIE
npoayKThl. O01Me TpeOOBaHUS U MOPAJOK MPOBEACHUS WUCIBITAHUHA A7 000CHOBAaHUS CPOKOB TOAHOCTH K JIOTIOJHH-
TEJIbHBIM TIOKA3aTeNIsSIM CBEKECTH MsCa OTHOCSTCS KUCIOTHOE M TIEPEKUCHOE Yuciio. KUCIOTHOE M MEepeKHUCHOEe YHCII0
B KOHTPOJIBHBIX 00pasnax oTpy0boB uepe3 15 cyTok xpanenus coctaBuio 1,8 Mr KOH/r u 1,9 MMoib akTHBHOTO KHCJIO-
pOma/KT, 4TO BBIIIE, YeM B OMBITHBIX HA 3,6 U 3,1, cooTBeTcTBeHHO. CrienoBareibHO, OMOpasiaracMasi IieHKa ooamaet
OaKTEepPUIIMTHBIMU M aHTHOKCUIAHTHBIMU CBOMCTBaMH, YTO TIO3BOJIAET €€ MCIIONb30BaTh IS YBETUYCHHUS TPOJOKUTENb-
HOCTH XPaHEHHS OXJIAXKICHHOTO Msica.

Knrouesvie cnosa: bnopasznaraemas MiIeBas IICHKa, HENTHIBI, MICO, XpPaHEHHUE, TPOLIECChl OKUCIUTEIILHON ITOPUH,
MUKpPOOHast 00CEMEHEHHOCTb.

Biodegradable food coating to ensure meat stability during storage
E. A. Ulitina, S. L. Tikhonov, N. V. Tikhonova

One of the current trends in the development of food biotechnology is the creation of antimicrobial food films
and coatings to increase the shelf life of food products. The purpose of the work is to study the effect of an antibacte-
rial coating using polysaccharides and an antimicrobial peptide on the shelf life of chilled meat. The object of the study
was meat cuts from chilled pork (group 1 — control), meat cuts from chilled pork with a biodegradable coating applied
by immersion with the following composition: water, agar-agar, glycerin, antimicrobial peptide (group 2 — experiment).
After 10 and 13 days (taking into account the reserve coefficient — 1.3) of refrigerated storage, control and experimental
samples of chilled pork cuts met the requirements of GOST 7269-2015 in terms of organoleptic indicators. After 15 days
of storage, samples of cuts of the first group (control) can be classified as questionable freshness, the second group — as
fresh according to the requirements of GOST 7269-2015 Meat. Sampling method and organoleptic methods for deter-
mining freshness. Control and experimental samples of chilled pork cuts after 10, 13 and 15 days of refrigerated storage
according to microbiological indicators comply with the requirements of the Technical Regulations TR CU 021/2011
“On the safety of meat and meat products”. QMAFAnM in cut samples from the control group was 2.9 times higher after
15 days of storage. According to GOST R 70354-2022 Meat and meat products. General requirements and testing proce-
dures to justify expiration dates include acid and peroxide numbers as additional indicators of meat freshness. The acid and
peroxide values in the control samples of cuts after 15 days of storage were 1.8 mg KOH/g and 1.9 mmol of active oxygen/
kg, which was higher than in the experimental samples by 3.6 and 3.1, respectively. Consequently, biodegradable film has
bactericidal and antioxidant properties, which allows it to be used to increase the shelf life of chilled meat.

Keywords: biodegradable food film, peptides, meat, storage, oxidative spoilage processes, microbial contamination.
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