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N3y4yenune panHecneabiX riOpuaAoB KyKypy3bl Cuoupckoro ¢puinuaia (c. 439—443)
A. M. Jlorunosa, C. B. I'youn, I'. B. I'ernt

HccnenoBanus nposoxmiuck B Cubupckom punuane BHUU kykypy3ss! (1. Omck) B 2019-2021 rogax. Llens ucce-
JOBaHMS — IIPOBECTH CPABHUTEIFHOE H3yUCHHUE HOBBIX THOPUIOB KyKypy3bl M BBIICIHTH PAaHHECIIEIBIC W BEICOKOYPOXKaii-
HBIC THOPHUIBI JUIS BO3MCIBIBAHHS HA 3€PHO U BBICOKOYHEPTETHUYCCKHI CHIIOC B YCIOBHSAX FOXKHOM JecocTernu OMCKOM
obnacTu. B craTbe mpoaHaIM3npOBaHbI pe3yabTaThl CPAaBHUTEIEHOTO M3yYEeHHs HOBBIX THOPUIOB KYKYpY3bl 10 YPOXKato
3epHa, YOOPOUHOH BIaKHOCTH 3€pHA U MPOIOJDKUTCIFHOCTH MEX()a3HOTO eproia «BCXOABI — IIBETCHHUE TOYaTKay. BhI-
JIeTICHBI THOPHIBI, TTOKA3aBIINE CTA0MIBFHO BEICOKYIO YPOKaHHOCTh C HU3KOH YOOPOYHOH BIa)KHOCTBIO: MPOBEICHA CTa-
TUCTHUYECKast 00padOTKa MOMYyYCHHBIX JAHHBIX METOJIOM JHUCIICPCHOHHOTO aHAIH3a U C IPUMEHEHUuEeM Kputepus JlyHKkaHa
0 YPOXaI0 3epHA U YOOPOUHOI BIAXKHOCTH. YCTAHOBIIEHO, 4TO rudpuasl ¢ Tectepom PIT898/14M B nenom 6onee ypo-
JKalHBIC [0 OTHOIICHHUIO K CTAHJAPTY, YTO TOBOPUT O BHICOKOW KOMOMHAITMOHHON CITIOCOOHOCTH JaHHOTO TecTtepa. [ mbpung
P/IT898/14 x OM30 cyIiecTBEeHHO BBIJICIISCTCS M0 YPOXKAFO 3€PHA, a IT0 TIPOIOJHKUTEIIBHOCTH TIEPUOa BCXOJIBI — IIBETCHUE
royarka 1 yOOpouHOH BIIaXKHOCTH 3epHa 0yin30K crangapty Cubupckuii 135. [y co3peBaHus TOMY THOPUAY B CpEIHEM
Tpebdyercs 1960-1980 °C, 4To TOBOPUT O €ro MPUTOIHOCTH JIJIsl BO3AEIBIBAHUS Ha 3€PHO U BHICOKOIHEPIeTUYECKUH CHITOC
B YCJIOBHSIX fora 3amaanoit Cubupmu.

Kniouesvie cnosa: kykypysa, ruOpuji, cyMMa aKTUBHBIX TEMIIEpaTyp, BETeTallMOHHbIN Nepuo], ypoKalHOCTb, YOO-
pOYHAs BIaKHOCTb.

The study of early maturing corn hybrids of the Siberian branch (p. 439-443)
A. M. Loginova, S. V. Gubin, G. V. Getz

The research was carried out at the Siberian Branch of the All-Russian Research Institute of Corn (Omsk) in 2019—
2021. The purpose of the study is to conduct a comparative research of new corn hybrids and identify early maturing and
high-yielding hybrids for the cultivation of grain and high-energy silos in the conditions of the southern forest-steppe of
the Omsk region. The paper analyzes the results of comparative research of new corn hybrids in terms of grain yield, har-
vesting structure and duration of the interphase period “seed germination — corn cob blossom”. The hybrids that showed a
stable high harvest rate with low harvest moisture were identified: statistical processing of the data obtained by the method
of variance analysis and using the Duncan’s criteria for grain yield and harvest moisture was carried out. It was found that
hybrids with the RDT898/14M tester are generally more unfavorable in relation to the standard, which indicates a high
combinational ability of this tester. Hybrid 135. grain and high-energy silo in the conditions of the south of Siberia. The hy-
brid RDT898/14 x Om30 stands out significantly in terms of grain yield, and in terms of the duration of the period of seed
germination — corn cob blossom and the harvesting moisture content of the grain, it is close to the Siberian 135 standard.
This hybrid requires an average of 1960—1980 °C for maturation, which indicates its suitability for cultivation for grain and
high-energy silage in the conditions of the South of Western Siberia.

Keywords: corn, hybrid, sum of active temperatures, vegetation period, yield, harvest moisture.
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OT00p nepcneKTUBHBIX CeJIEKINOHHBIX 00Pa310B 03UMOIl TPUTHKAJIE
B PAHHUX CeJIEKIMOHHBIX MUTOMHUKAX (c. 444—449)

I. H. IToranoBa

B ycnoBusx Cpennero Ypana npoBefeHO M3ydeHHE M OTOOpaHbl, ¢ MPUMEHEHUEM KIOHUPOBAHUS PACTEHUH, ce-
JIEKIIMOHHBIE 00pa3Ibl, Y KOTOPBIX CTATUCTHUYECKU JOCTOBEPHOE MPEBbILIEHHE MOKa3aTelel agalTUBHOCTH COYETAN0Ch
C BBICOKMMH 3HAUEHHUSIMH TMOKa3aTeledl nmpoAyKTuBHOCTA. OTOOp Jy4IIUX JUHUA C MPUMEHEHHUEM CYMMBbI «CpenHsis +
HCP » mo3Bomnui 0To6paTh JMHUK, y KOTOPBIX MPEBBILEHNE K CPEHEN ObLIO MAKCHMAIIBHBIM T10 MOKA3aTENSM /1A THB-
HOCTH. BappupoBanue Mmokasaresnei NpojayKTUBHOCTH ObLIO HU3KUM, O3TOMY NPUMEHEHHE CyMMbl «cpennss + HCP »
He npuMeHsutock. Y obpasua Cupc 27 x Bapy 0ToOpaHO TpH JIMHHUH, Y KOTOPBIX ypokaitHocTh nocturaia 908—1107 r/m?
u Obuta Ha 24-42 % Beimie cymmbl «cpennss + HCP ». Y oTux nunui sumMocTtoiikocts coctapisia 100 %. Breicokas ry-
cToTa crednecTos K yOOpKe Y IBYX JIMHHM 0OecrieunBaiach BBICOKON T'YCTOTOH PAacTeHUH M y TPETheH JIMHUN BBICOKOM
MIPOMYKTUBHOM KyCTHCTOCThIO. OTOOpaHHbIC IMHUN MTPEBBIIIATN BETUIUHY CPEIHEH MO IMOKa3aTeNsIiM IPOIYKTHBHOCTH:
muHYst 25/21 10 MHJEGKCY aTTpaKIMW U JUTMHE Kojoca, yimHus 22/21 mo macce 1000 3epeH U MPOJYKTHBHOCTH KOJIOCA,
muHuK 32/21 — JuiiHE KoJioca, KOJMYeCTBY 3epeH B kosoce, Macce 1000 3epeH W MPOIyKTHBHOCTH Kojioca. Y oOpasia
Cupc 57 x Kopuer otobpana nunus 41/21 ¢ coueraHnem J0CTOBEPHO BBICOKOH ypokaitHocTH (921 /M%), 3MMOCTOMKOCTH
(100 %), TycTOTBI pacTeHMii U MPOAYKTUBHBIX CTEOJIEH, HO TTOKa3aTeNn MPOLYKTUBHOCTH ObUIM HEMHOTO BBILIE CPEIHEH.
Y nuanm 39/21 Obutd HUXKE MTOKA3aTeNH aJJalTUBHOCTH (3UMOCTOHKOCTD 90 %), HO JIOCTOBEPHO BBIIIE CPETHEN MOKa3are-
T IPOJYKTUBHOCTH — MHJIEKC aTTpakuuu (2,3), mmHa konoca (11,5 cm), konuuectBo 3epeH B kosoce (61,2 mT.) u Macca
1000 3epen (53,6 r). M3ydenune oTOOpaHHBIX JIMHUI IPOIOKACTCS.

Knrouesvie cnosa: ypoxalHOCTb, 3MMOCTOMKOCTb, TYCTOTA PACTEHUH U MPOIYKTUBHBIX CTEOJICH, MHIIEKC aTTPaKIIMH,
MPOAYKTUBHOCTH KOJIOCA.

Selection of promising breeding samples of winter triticale in early breeding nurseries (p. 444—449)
G. N. Potapova

The study was carried out in the conditions of the Middle Urals. Breeding samples in which a statistically significant
excess of adaptability indicators was combined with high values of productivity indicators were selected by using plant
cloning. The selection of the best lines using the sum “average + HCP05” made it possible to select the lines in which the
excess to the average was maximum in terms of adaptability. The variation in productivity indicators was low that is why
the application of the sum “average + HSR05” was not applied. Three lines were selected from the Sirs 27 X Bard sample,
in which the yield reached 908-1107 g/m2 and was 24-42% higher than the sum of “average + HCP05”. These lines had
100% winter hardiness. The high density of stalks for harvesting in two lines was provided by high plant density and in the
third line by high productive tillering. The selected lines exceeded the average value in terms of productivity: line 25/21
in terms of attraction index and spike length, line 22/21 in terms of 1000 grain weight and ear productivity, line 32/21 in
terms of spike length, number of grains per spike, weight of 1000 grains and spike productivity. Line 41/21 was selected
from the Sirs 57 x Kornet sample with a combination of significantly high yield (921 g/m2), winter hardiness (100%),
plant density and productive stems, but productivity indicators were slightly above average. In line 39/21, adaptability
indicators were lower (90% winter hardiness), but significantly higher than the average productivity indicators — attraction
index (2.3), ear length (11.5 cm), number of grains per spike (61.2 pcs.) and the weight of 1000 grains (53.6 g). The study
of selected lines is continuing.

Keywords: yield, winter hardiness, density of plants and productive stems, attraction index, spike productivity.
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Pe:xxnMpbl noTpediieHus 31eKTPOIHEPTUH B YCJIOBHAX YPOAHU3UPOBAHHOIO pacTeHueBoACTBAa (c. 450—454)
E. M. bacapsiruna, B. B. leeB, C. B. Uepenyxuna

YpOaHuzupoBaHHOE PACTEHHEBOJCTBO COMPSIKEHO CO 3HAYUTEIBHBIMU 3aTpaTaMU SHEPTHH, B CBSA3H C YEM aKTyallb-
HOW 3ajla4eil sSBISETCS palioHaIbHOE ToTpeOiieHue AeKkTpodHeprun. /s yciaoBuil ypOaHHU3UPOBAHHOTO PAaCTCHHEBO/I-
CTBa ONTHMH3AIHS YPHEPTOTIOTPEOICHISI MOKET TOCTUTATHCS 32 CUET 3aMEHBI YCTapEeBIIET0 CBETOTEXHUIECKOT0 000pyI0-
BaHUS, UCIIOJIb3YEMOTO JIJIsl OCHALIICHUSI BEPTUKAJIbHBIX BEr€TAllMOHHBIX YCTAHOBOK; IIepexo/ia Ha I0CBEYUBaHUE PACTEHU I
MPEUMYIIECTBEHHO B MEPHOJA MUHUMAIIBHOTO MOTPEOICHUS NEKTPUUSCKOW SHEPTHH, TO €CTh B MEPHUOJ] HOYHON 30HBI
CYTOYHOTO Tpaduka. DKCIICPUMEHTAIILHBIE NCCIICAOBAHUS 110 BHIPANMBAHUIO PACTCHHUN MPH NEpexoJic Ha HOYHOH Nepu-
OJ1 IOCBCUMBAHHS TTPOBOJMINCH B YCIOBUSX Jaboparopuu ypOaHu3upoBaHHOTO pacteHueBoactea ®I'bOY BO HxHo-
VYpansckuii [AY. BeipamiyBanue ocylecTBIsIIOCh B OCEHHE-3UMHHUE MECSIIbI ITPU COOII0eHUH TpeOyeMBbIX apaMeTpoB
MUKpOKIuMara. JlJisi mpoBeeHUs CCIIEA0BAaHUI OTOOpaHbl OBOIIHBIE KYJIBTYPBI CISIYIOIINX CEMEUCTB: OypaBUMKOBbIE;
SICHOTKOBBIC; TPEUYHIIIHBIC U I[BETOYHO-ICKOPATHBHAS KyJbTypa CEMEHUCTBA KAIyCTHBIC. YKa3aHHBIC KYJIBTYPhI YCIICIIHO
BBEIPAIUBAIIICE B JIAOOPATOPHH YpOAaHU3NPOBAHHOTO PACTCHUEBOICTBA IIPH JTOCBEUHBAHHUH B JHEBHOH NepHOJ (KOHTPOIb-
HBII BapHaHT). AHAIN3 PE3yJIbTAaTOB MO3BOJIAET 3aKIIOUUTh, YTO MPEJIOKEHHBIN Mepexol Ha HOYHOM PeXrUM J0CBEYHBa-
HUS pacTeHMI HE OKa3ajl HEraTUBHOTO BIMSHUS HA POCT U pa3BUTHE PACTEHUN. YPOXKalHOCTh U IJIOIIA (b JIUCTHEB OBOIII-
HBIX KYJIBTYpP B OTIBITHOM BapHaHTE HE3HAYUTEIHHO OTIMYAIUCH OT KOHTPOIIsL: Ooparo — 2,8 u 2,4 %; 6azmmmk — 2,7 n 1,9 %;
masenb — 2,1 u 2,5% coorBercTBeHHO. [IpOMOIKUTENEHOCT BEIPAIIUBAHUS 10 Hadasla IBETEHU JIOOYISIpUU U Goparo
MaJIo OTJIMYallach B ONBITHOM M KOHTPOJIbHOM BapuaHTax: Ha 2,3 u 1,4 % coorBercTBeHHO. CpaBHEHHE PEKUMOB MOTpe-
ONeHMS DTIEKTPOIHEPTUH B YCIOBUAX YPOAHU3UPOBAHHOTO PACTEHHUEBO/ICTBA TIO3BOJIMIIO YCTAHOBUTH, YTO MPEJIOKECHHBIH
Tepexof] Ha JOCBEYMBAHUE PACTEHWH B HOYHOM MEPHOJ MO3BOJSET PAallMOHAIBHO MCIOIB30BaTh AIIEKTPUUECKYIO DHEP-
rufo. JlocBeunBaHUE paCTEHHUH B IIEPHOJ] MEHUMAJILHOTO ITOTPEONICHNS CIOCOOCTBYET BRIPABHUBAHUIO CYTOUHOTO Tpadurka
Y MO3BOJISIET CHU3UTH 3aTPaThl Ha OIUIATY JIEKTPOIHEPrUH. B yacTHOCTH, HOCBeuMBaHMe Oa3uUiIMKa U LIaBels B HOYHOMH
TIEPUO]T TIO3BOJIICT CHU3UTH 3aTPaThl Ha OIJIATy AJIEKTPUUYECKON SHEPTUH 110 2 pas.

Kniouegvie cnosa: snmexTpuuecKas dHEPTHs, PEKUMBI TOTpeOneHus, rpaduk MOTpeOeHus, ypOaHU3NpOBaHHOE
PacTeHHUEBOJCTBO, YPOXKaHHOCTb.

Electricity consumption modes in the conditions of urbanized plant growing (p. 450—454)
E. M. Basarygina, V. V. Deev, S. V. Cherepukhina

Urbanized plant growing is associated with significant energy costs, and therefore the rational consumption of elec-
tricity is an urgent task. For the conditions of urbanized plant growing, energy consumption optimization can be achieved
by replacing outdated lighting equipment used to equip vertical vegetation plants; transition to additional lighting of
plants mainly during the period of minimum consumption of electrical energy, that is, during the night zone of the daily
schedule. Experimental studies on growing plants during the transition to the night period of supplementary illumination
were carried out in the laboratory of urbanized plant growing of the South Ural State Agrarian University. Cultivation was
carried out in the autumn-winter months, subject to the required microclimate parameters. Vegetable crops of the following
families were selected for research: Boraginaceae; Lamiaceae; buckwheat and flower-decorative culture of the cabbage
family. These cultures were successfully grown in the laboratory of urbanized plant growing with additional illumination
during the day (control variant). An analysis of the results allows us to conclude that the proposed transition to the night
mode of supplementary illumination of plants did not have a negative impact on the growth and development of plants. The
yield and leaf area of vegetable crops in the experimental variant slightly differed from the control: borage — 2.8 and 2.4%;
basil — 2.7 and 1.9%; sorrel — 2.1 and 2.5%, respectively. The duration of cultivation before the beginning of flowering of
lobularia and borage differed little in the experimental and control variants: by 2.3 and 1.4%, respectively. Comparison of
the modes of electricity consumption in the conditions of urbanized plant growing made it possible to establish that the
proposed transition to supplementary illumination of plants at night makes it possible to rationally use electrical energy.
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Additional illumination of plants during the period of minimum consumption contributes to the alignment of the daily
schedule and reduces the cost of paying for electricity. In particular, additional illumination of basil and sorrel at night can
reduce the cost of paying for electrical energy up to 2 times.

Keywords: electrical energy, modes of consumption, consumption schedule, urbanized plant growing, yield.
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IepcnexTuBbl nudpoBoii Tpanchopmanuu ypoaHM3MPOBAHHOIO pacTeHHeBoACTBA (¢. 455-460)
E. M. bacapsbiruna, C. B. Yepenyxuna, B. B. Jlees, E. A. Kosorbiruna

Ludposas nHPpPaCTPyKTypa CENbCKOro X03HCTBA OIMMPAETCS HA TEXHOJIOTHUECKHUE PEIIEHHs], K KOTOPBIM OTHOCSTCS
TEXHOJIOTHH TOPOJICKOTO CEIBCKOTO X03HCTBA M aBTOHOMHBIX BEPTUKANBHBIX (hepM. /I peannzauy KoMIiekca Mep 1o
udpoBoi Tpanchopmanuu ypOaHH3UPOBAHHOTO PACTEHHEBOACTBA HEOOXOANMO HCIOIH30BaHNE HH(POPMAIIMOHHO-KOM-
MYHHKaIIMOHHBIX TEXHOJIOTHH B IIpoIiecce MPON3BOICTBA TPOAYKINH. Hapsity ¢ BEIIIONHEHNEM OTIepalnii, HalpaBIeHHBIX
HEMOCPEACTBEHHO HA OCYIECTBICHUE BETETALIOHHOTO MTPOLIECCa, CIETYET BBIMONHATh JOMNOTHUTEIbHBIC BUIbI ICHCTBUIH,
KOTOpPbIC HANpaBJIECHBI Ha CO3JaHuE 0a3bl JAHHBIX IO MEPCHEKTUBHBIM arpOTEXHONOTUSIM, apaMeTpaM MUKPOKINMATA;
KyJBTYpaM U copTaMm H T.1. B 3ToM miane menecoo0pa3HbIM SBISIETCS MCIOIb30BaHNE HHPOPMALINH, TTOTydaeMon ¢ Imo-
MOIIIBIO CIIEKTPAILHOTO 000PYIOBAaHMS U CHCTEMBI BUICOHAOIIOACHHS, KOTOPask MOXKET SBIAThCSA YacThio 0OIIeH cucre-
MBI KOMITBIOTEPHOTO (MAaIMHHOT0) 3peHus. COop Takoil MHpOPMAINK OCYLIECTBIUICS B Ta00OpaTOpuu ypOaHU3HPOBaH-
Horo pactenueBogcTBa ®I'bOY BO HOxHo-Ypanbckuii [AY ¢ MOMOIIBIO CHCTEMBI BUACOHAOIIONCHUS, YCTaHOBIEHHON
Ha purorpone «Poca-1», u ciekrpodoromerpa « TKA-Crexrp» (DPAP). B cratpe mpeacTaBieHb! JaHHBIC, OTHOCSIINECS
K BBIPAIIMBAHUIO PACTEHHH 3EMIITHUKH: HarIagHas WHGOPMAIHS, TolydaeMas ¢ MOMOIIbI0 HU(POBOro (GUTOTPOHA,
1 IapaMeTphl CBETOBOI'O pexkrMa B (huToleHo3e. B yacTHOCTH, cCOOTHOIIEHNE 00 Ty4eHHOCTH B CHHEH, 3€JICHOW 1 KPacHOi
CIIEKTPaJIbHBIX 30HAX COCTABUIIO COOTBETCTBEHHO 16,7; 28,6; 54,7 %. Vcnionb30BaHHe yKa3aHHBIX 3HAYCHUI B Ka4eCTBE
HOPMHUPOBAHHBIX MTO3BOJISICT OIEHUTH KOA(P(HUIIMEHT OTKJIOHEHHS CIEKTPAa W SHEPrOEMKOCTh OOTYYEHHOCTH B COOTBET-
CTBUH C YHEPTOMH(OPMAIIIOHHBIM ITOJIX0JIOM, KOTOPBII MpexycMaTpUBAET HCIIOIb30BAHNE PACUCTHBIX JAHHBIX TI0 3HEp-
FOEMKOCTH IPOU3BOJCTBA MPOAYKTOB YpOAaHU3UPOBAHHOTO PACTEHUEBOJCTBA B IU(PpoBoil hopme. B nemom 6a3bl naH-
HBIX, (DOPMHUpPYEMBIE B YCIOBUAX Ja00OPAaTOPUH, IPEAHAZHAYCHBI ISl peasIn3aliii MEPONPUSTHHI, CBI3aHHBIX C IU(POBOI
TpaHchopmMarueil ypoaHH3NPOBaHHOTO PACTEHHEBO/CTBA ITyTEM HCIIOIB30BAHMS TAHHBIX B IIM(POBOH (popMe IpH TIaHH-
POBaHUH ¥ YIIPABICHUH MPOU3BOICTBOM MPOIYKTOB PACTEHHEBOICTBA; MOAACPIKKH HIPHUHATHS PEIIeHUH, KOHCYIBTAIOH-
HOTO CONPOBOX/ICHUS U 00YUEHUsI; epexosia K KyMHOMY» MPOU3BOJICTBY; BHEIPEHHsI CUCTEM KOMIbIOTEPHOTO 3PEHHUSI.

Knrouesvie cnosa: g posast TpanchopMarys, ypoaHH3HPOBAHHOE PAaCTEHUEBOCTBO, JaHHBIE B IIH(poBoii hopme,
KOMIIBIOTEPHOE 3pEHHE, SJHEPTOMH(OPMAITHOHHEIH TOIXO].

Prospects for digital transformation of urbanized plant growing (p. 455-460)
E. M. Basarygina, S. V. Cherepukhina, V. V. Deev, E. A. Kolotygina

The digital infrastructure of agriculture is based on technological solutions, which include technologies for urban ag-
riculture and autonomous vertical farms. To implement a set of measures for the digital transformation of urbanized plant
growing, it is necessary to use information and communication technologies in the production process. Along with the per-
formance of operations aimed directly at the implementation of the vegetative process, additional types of actions should
be performed that are aimed at creating a database on promising agricultural technologies, microclimate parameters; crops
and varieties, etc. In this regard, it is expedient to use information obtained with the help of spectral equipment and a video
surveillance system, which can be part of a general computer (machine) vision system. The collection of such information
was carried out in the laboratory of urbanized plant growing of the South Ural State Agrarian University using a video
surveillance system installed on the Rosa-1 phytotron and a TKA-Spectr spectrophotometer (PAR). The paper presents
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data related to the cultivation of strawberry plants: visual information obtained using a digital phytotron, and parameters of
the light regime in the phytocenosis. In particular, the ratio of irradiance in the blue, green and red spectral zones was 16.7,
respectively; 28.6; 54.7%. The use of these values as normalized allows us to estimate the spectrum deviation coefficient
and the energy intensity of irradiance in accordance with the energy information approach, which involves the use of cal-
culated data on the energy intensity of the production of urbanized plant growing in digital form. In general, the databases
generated in the laboratory are designed to implement activities related to the digital transformation of urbanized plant
growing through the using of digital data in the planning and management of plant growing; decision support, consulting
support and training; transition to “smart” production; implementation of computer vision systems.

Keywords: digital transformation, urbanized plant growing, digital data, computer vision, energy information
approach.
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KonTpoJib napameTpoB BO31yX0n01a41 COBpeMEHHbIX IBUTaTe/ieil BHyTpeHHero cropanus (c. 461-475)
A. B. I'punienko, A. FO. Bypues, B. E. Yaaunos, K. C. Paxumos, A. U. EmenbsinoBa

DJEeKTPOHHBIE CUCTEMBbl aBTOTPAKTOPHBIX CPEJCTB HAXOAATCA HA MEPBOM MECTE [0 OTKa3aM, B TOM YHCIIE JaTYUKU
MaccoBoro pacxoja Bosayxa (JIMPB) cpean Takux KOMIOHEHTOB. AHanu3 npuunH otkaza [IMPB noka3an Ha Hanuuue
MHOYKECTBA KCILTyaTallMOHHBIX (PAKTOPOB, CIIOCOOCTBYIOUIMX CHMKEHUIO €ro pecypca. OMHUMH U3 KIIFOYEBBIX SBJISIOT-
csl pa3HOOOpa3HbIe YCIOBHs €ro padoThI: Auana3oH pabouux Temrmeparyp cocrasiser or —45 go 125 °C, temmeparypa
notoka Bo3ayxa ot —40 o 110 °C, padouee napnenue cocrapiusieT 80...108 kIla, BrIcOKas 3abUIEHHOCTh U 3arps3HEHHE
JAMPB uactuniamu neuty, Toruea U Macia. Kparkuit ananu3 koncrpykuuit JIMPB nokaszan Ha 3HaunTEIbHOE YHCIO UX
tumnoB. OnHako OoJbIIass HHEPIIMOHHOCTh, HU3Kask TOYHOCTh M JOCTOBEPHOCTh KOHTPOJISI Pacxojia BO3ayXa, HU3Kast dKC-
IUTyaTallMOHHAs HA/IEKHOCTh SBUJIMCH IPUUMHON OTKa3a OT HECOBEPLIEHHBIX KOHCTPYKLMHM. AHAIN3 I0Ka3aj, YTO OCHO-
BOI1 COBpEMEHHOM CUCTEMBI BIIyCKa SIBJIIOTCS JaTUUKU HAa OCHOBE IUIEHOYHBIX TEXHOJIOIMH, 3aMEHUBIIINE BCE OCTAJIbHbBIE
Tunsl. [I[poBeeHHbIN aHATN3 COBPEMEHHBIX CPEACTB U METOIOB KOHTPOJIS TeXHUYecKoro coctossuus [JMPB nokazan Ha
OTCYTCTBHE METOJIOB HX 0€3pa300pHOr0 KOHTPOJIS B IKCILUTyaTallMOHHBIX YCIOBUIX. B KauecTBe MEPCIEKTUBHOTO METOIA
MIPEUIOKEH METOA TeCTOBOro auarHoctupoBanus IMPB nytem dhopmupoBaHus Harpys3ku MpH MOJHOM M MOLMKIOBOM
OTKITIOYEHUH MMITYJIbCOB ToIuIMBonoAaun u 3axuranus JIBC. OcHoBoi MeTona siBjsieTcs MCHOJIb30BaHUE MPUOOPHOTO
cpeactea JAb/1-4 s hopMupoBaHUs TECTOBBIX PeKUMOB. B pesysnbraTe sKkcriepruMeHTaNbHbIX UCCIIeI0BaHUH ipu popMu-
POBaHUU TECTOBBIX BO3ACHCTBHI pazpaboTanbl pesxxuMbl KoHTpolsi IMPB, cocTosimiye B MOJIHOM OTKIIFOYEHUH HECKOJb-
KHUX [WIMHAPOB (B 3aBUCUMOCTH OT yucia muwinHApoB JIBC) 1 HarpyxeHU# OJHOTO HIU TPYIIIBI OCTABIIMXCA B paboTe
[MWIMHAPOB MOIIHOCTBIO MEXaHUYECKHX MOTEPh OTKIFOYSHHBIX IMIHHAPOB. KOHTpOIMpyeMbIMH MTapaMeTpaMy BHIOPaHBI
CJIETyIOIIHE: MacCOBBIN pacXoj BO3/yXa, HAPsHKEHNE ¢ KOHTposibHOTO BhiBoga JIMPB, yactoTa BpallieHus KoJI€HYaToro
Bana JIBC, gacoBoii pacxo/ TOTUIMBA MPY BAPbUPOBAHUH MOJIOKEHHUS ipoccenibHo 3acnonku ot 0 1o 100 %. Dxcnepument
[oKa3aJl, 4YT0 MaKCUMaJlbHasl pa3HOCTb BEIMUYMH pacxoja BO31yXa JUlsl YETBEPTOIO U TPEThEro LMJIMHAPOB COCTaBIISET:
AQ,;=0Q,— 0,=361-315=46 KI/4. B IpOIIEHTHOM OTHOIICHUH 3Ta BEIWYHHA JOCTUTACT 3Ha4deHus 12,7 %. Makcu-
MaJlbHas pa3HOCTb BEJIMYUH HANpPSIKEHUS BO3HUKAET MEXKAY Pe3yJbTaTaMi KOHTPOJIS YETBEPTOIO U IEPBOr0 LMIMHAPOB
AU = U,-U =437-4,19=0,28 B. B 1pouieHTHOM OTHOLIEHNH 3Ta BEJIUYMHA HOCTUTAET 3HadeHus 11,8 %. Makcu-
MaJlbHas Pa3HOCTb YaCTOT BpallleHus kKojeHuyaroro Baja JIBC BO3HHMKaeT MeXIy pe3yJbTaTaMH KOHTDPOJIS YETBEPTOro
Y MIEePBOTro HUIMHAPOB An =y n = 4230 — 3930 = 300 muH"'. B NpOIEHTHOM OTHOIIECHHH 3Ta BEIMYMHA [OCTUIAET
3HaueHus 7 %. MakcuMasbHas pa3HOCTh YaCOBBIX PACXOJ0B TOIJIMBA BO3HUKAET MEXY Pe3yJIbTaTaMU KOHTPOJIS YeTBep-
TOTO U IepBOro WHIMHAPOB AV, | =V, —V =33,5— 31,3==2,2 1/4. B npoIcHTHOM OTHOIIIEHUH 3Ta BEJINYNHA JOCTUTAET
3HaveHus 6,5 %. [Ipumenenune npudopa JAb/I-4 u TecToBBIX MeTOAMK auarHoctupoBanus JJMPB mo3BosnseT ¢ BRICOKOI
TOYHOCTBIO MTPOU3BOJUTH KOHTPOJIb CUCTEMBI BITyCKa U IPYTHX CUCTEM.

Kniouesvie cnosa: JABUTATEC]Ib, ITOJa4a BO3ayXa, JaTYUKU KOHTPOJIA, OTKIIIOUYCHUE, KOHTPOJIb, U3HOC, pacxo/ TOIJINBA.
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Control of air supply parameters of modern internal combustion engines (p. 461-475)
A. V. Gritsenko, A. Yu. Burtsev, V. E. Ulanov, Zh. S. Rakhimov, A. I. Emelianova

Electronic systems of automotive and tractor vehicles are in the first place in terms of failures, including mass air
flow sensors (MAF) among such components. An analysis of the reasons for the failure of the MAF showed the presence
of many operational factors that contribute to the reduction of its service life. One of the key factors is its diverse operat-
ing conditions: the operating temperature range is from -45 to 125 °C, the air flow temperature is from -40 to 110 °C, the
operating pressure is 80 kPa, high dust content and contamination of the MAF with particles of dust, fuel and oil. A brief
analysis of the DMRV designs showed a significant number of their types. However, large inertia, low accuracy and reli-
ability of air flow control, low operational reliability were the reason for the rejection of imperfect designs. The analysis
showed that the basis of the modern intake system are sensors based on film technologies, which have replaced all other
types. The analysis of modern means and methods for monitoring the technical condition of the MAF showed the absence
of methods for their in-place control in operational conditions. As a promising method, a method for test diagnosing MAF
by generating a load with a complete and cycle-by-cycle shutdown of the fuel supply and ignition pulses of the internal
combustion engine is proposed. The basis of the method is the use of the DBD-4 instrument for the formation of test
modes. As a result of experimental studies during the formation of test effects, control modes for the MAF were developed.
They consist in the complete shutdown of several cylinders (depending on the number of cylinders in internal combustion
engine (ICE)) and loading one or a group of cylinders remaining in operation with the power of mechanical losses of the
disabled cylinders. The following controlled parameters are selected: mass air flow, voltage from the control output of the
MAF, the frequency of rotation of the crankshaft of the internal combustion engine, hourly fuel consumption when the
throttle position varies from 0 to 100%. The experiment showed that the maximum difference between the air flow rates
for the fourth and third cylinders is: AQ4.3 = Q4 — Q3 = 361 — 315 = 46 kg/h. In percentage terms, this value reaches
12.7%. The maximum difference in voltage values occurs between the results of the control of the fourth and first cylinders
AU4.1 =U4 -U1 =4.37-4.19=0.28 V. In percentage terms, this value reaches 11.8%. The maximum difference in ICE
crankshaft speed occurs between the results of testing the fourth and first cylinders An4,1 =n4 —nl = 4230 — 3930 = 300
min—1. In percentage terms, this value reaches the value of 7%. The maximum difference in hourly fuel consumption
occurs between the results of the control of the fourth and first cylinders AV4.1 =V4 - V1 =33.5-31.3 =2.2 l/h. In per-
centage terms, this value reaches 6.5%. The use of the DBD-4 device and test methods for diagnosing the MAF allows you
to control the intake system and other systems with high accuracy.

Keywords: engine, air supply, control sensors, shutdown, control, wear, fuel consumption.
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Bb160p cnocoda noceBa 3epHOBBIX KYJBTYP B YCJI0BHSIX 3aCyLILIMBOIO 3emJienenus (c. 476—482)
H. A. Ky3neunos, C. C. Kanarnaes, A. B. JlykoBues, A. B. Kypasies

B ycnoBusax 3acynmmBoro 3emiiefienus CTaOMIN3HPpOBaTh MPOAYKTHBHOCTH IOJIEH MO3BOJSIET CHCTEMa MEpPOIPHs-
TUH 110 HAKOIUIEHUIO BJIard 3UMHUX OCaJKOB, COXPAaHEHUIO U PAallMOHAJIbHOMY HCIIOJIB30BAaHUIO B IIPOLIECCE BEreTaluu
pactenuii. Ocobyro posib B PEIICHUH 3TOH 3aJauu UrparoT pabodue OpraHbl, KOTOPbIE ONpPENEINAIOT BlarocOepexeHne
U SHEepreTuKy arperaroB. [Ipn o6ocHOBaHMH crioco0a MoceBa HEOOXOAMMO YUHTHIBATE YCIOBHS YBIAXKHEHHUS PA3THIHBIX
MPUPOIHO-KINMATHUECKUX 30H, a TAKXKE BapHallMM YBIA)KHEHUS (3alac BIArd) ¢ yuyeToM HpeAlIeCTBEHHUKA, crocoda
00pabOTKM MOYBBI M CUCTEMBbl MEPONPUSATHH MO HAKOMJICHUIO, COXPAHCHUIO U PAllMOHATIBHOMY HCIOJIB30BAHUIO BJIArd
3MMHHX U JIETHUX OCaJKOB. DTO 00yCIaBIMBACT I[€TIECO00Pa3HOCTh MPUMEHEHHS CMEHHBIX pab0IMX OPTaHOB JUIs BBIOOpA
criocoda rmocesa ¢ y4eToM arpo)oHa M KIMMaTHIECKUX YCIOBHH 30HBI C yUETOM BapHallly yBIAKHEHHUS 110 rofam. B 3a-
BHUCHMOCTH OT TIOTEHIIMAJa arpo)oHa CIIOCO0 3aeIKH CeMSH OCYIIECTBIAETCS Pa3INYHBIMK THIIAMU PAaOOYHX OPTraHoB,
AQHKEPHBIMU WJIH JIAMOBBIMU C PAa30POCHBIM U PSAAKOBBIM PACHPEAEICHUEM CEMsIH. AHKEPHBIE COIIHUKH MOTYT UCIIOIb30-
BAaThCS KaK I[EJICBATEIIN ¢ BHECEHUEM MUHEPAIbHBIX YI00peHHUH Ha ITyOuHy 12—14 cM, KyTTHBATOPHBIE JIAMTbI UCTIONB3Y-
I0TCA T O0PBHOBI ¢ COPHOIT PACTUTETBHOCTHIO B TAPOBOM TI0JI€ MIIH Ha APYTHX TEXHOIOTWYECKUX omepanusax. Hambonee
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CJIOXHBIC YCIOBUS BO3HUKAIOT TIPH MIPSIMOM IIOCEBE AaHKEPHBIMH PabOUYNMH OpraHaMU MO CTEPHEBOMY (DOHY MocCie oueca
WM TI0 KyJIFCaM CHIEPATBHBIX KYJIBTYp. DTO 00yCIaBIMBACT HAJIMYNE TUCKOBOTO pabovero oprana, a MpHUKaThIBAIOINI
KaTOK JIOJDKEH 0Opa30BBIBATh HA IMOBEPXHOCTH KaHABKY MPHU ITOCEBE HA OONBUIYIO ITyOWHY [UIST YMEHBIICHHS TOJIINHEI
CJI0s 3¢MJIH HaJl ceMeHaMu. B paboTe 060CHOBBIBAIOTCS MapaMeTphl pabOUYEro OpraHa Jyis TEXHOJIOIHHU BIArocOepeKeHus
U YCTAHOBJICHBI OKA3aTEIN CONPOTUBICHUS TIPH padOTe Ha Pa3IMUHBIX CKOPOCTAX U IIyOUHBI 33/1€IKH CEMSIH.

Knioueguie cnosa: ankep, TATOBOE CONPOTHBIICHHUE, TITyOHHA MTOCEBA, CHCTEMa 00paOOTKH MOUBEI, CKOPOCTH arperara.

Choosing a sowing method of grain crops in dry farming conditions (p. 476—482)
N. A. Kuznetsov, S. S. Kanatpaev, A. V. Lukovtsev, A. V. Zhuravlev

The system of activities that is devoted to the accumulation of moisture from winter precipitation, conservation and
rational use in the process of plant vegetation allows stabilizing the productivity of fields in conditions of arid agriculture.
The working bodies that determine the moisture conservation and energy of the units, play a special role in solving this
problem. When we choose the sowing method, it is necessary to take into account the moistening conditions of various
natural and climatic zones, as well as variations in moisture content (moisture reserve), taking into account the prede-
cessor, the method of tillage and the system of measures for the accumulation, conservation and rational use of moisture
from winter and summer precipitation. This makes it expedient to use replaceable operating devices to select the sowing
method, taking into account the agricultural background and the climatic conditions of the zone, taking into account the
variation in moisture over the years. Depending on the potential of the agrobackground, the method of planting seeds is
carried out by various types of working bodies, anchor or paw with scattered and row distribution of seeds. Anchor coul-
ters can be used as openers with the application of mineral fertilizers to a depth of 12—14 cm, cultivator shares are used to
control weeds in a fallow field or in other technological operations. The most difficult conditions arise during direct sowing
with anchor working bodies on the stubble background after stripping or on the side of green manure crops. This causes
the presence of a disk working body, and the press roller must form a groove on the surface when sowing to a greater depth
to reduce the thickness of the soil layer above the seeds. The paper substantiates the parameters of the working body for
the technology of moisture saving and establishes the resistance indicators when working at various speeds and depths of
plant seeds.

Keywords: anchor, driving resistance, depths of plant seeds, soil treatment system, speed unit.

YIK 631.372:621.43.018.7
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Onpenesienue norpedHoM d3PpPhekTHBHOI MOIIHOCTH ABUTaTeNs TpakTopa PT-M-160
npu padore ¢ cesIKoii ¢ HaBeCHbIM OyHKepoM (c. 483—489)

I. A. OkyHes, A. II. 3bipsinoB, A. B. Kypasjes

Hayunsie uccnenoBanusi, nposeaeHnsle KOxno-Ypanbckum I'AY u «YpanBaroHzaBoom», a TaKke MPOU3BOJICTBEH-
HBII OIBIT MOKA3BIBAIOT, YTO AJIS PEANPUSITUI C HEOOIBIINM pa3MepoM OOIIEH MIOMAaaN BEIPAIIUBAHUS CETLCKOXO035IH-
CTBEHHBIX KYyJIBTyp HanOosee 1menecooOpasHbIM SBISIETCS TPUMEHEHHE TPAKTOPA CPEAHETO TSATOBOTO KiTacca, K KOTOPOMY
otHocutcst PT-M-160. Ero mpuMmeHenne B cocTaBe ¢ Pa3IMuHbIME CEITHCKOXO3SHCTBEHHBIMHA MAIlIMHAMHU TI03BOJISIET BhI-
MIOJTHATH OCHOBHOM KOMIUIEKC padOT B PACTEHUEBOACTBE C HEBBICOKUMH TPYAOBBIMH U TEXHHUUYECKUMHU pecypcamu. Jis
MOBBINICHUS Y(PPEKTUBHOCTH pabOTHl JAHHOTO TPAKTOPA B COCTABE C MOCEBHBIM KOMILUICKCOM ITHEBMATHYECKOTO THIIA
MIPEATIOKEHa cXeMa KOHCTPYKIIH C YCTAaHOBKOHM OyHKepa CeMsH Ha IaTtdopMy 3aJHEi ocu TAroBoro cpeactsa. Llemsio
TEOPETHYECKOTO HCCIEIOBAHUS SBISUIOCH OINPEICIICHUE dHEPreTHUeCKoil 3(h(EKTHBHOCTH WMCIIOIH30BAHUS MOCEBHOTO
arperara ¢ Tpaktopom PT-M-160 mpu ycranoBke OyHKepa CesuIKH Ha riatgopMe ero 3aanei ocu. B mporecce nccnenoa-
HUH pa3pa60TaHa METOAMKA 1 NOJYUCHbI aHAJIUTUICCKUC 3aBUCUMOCTHU JIA OIIPCACIICHUSA DHEPICTUICCKUX rnokasareyici
MMOCEBHOTO arperara, YYUTHIBAIOIINX YCTAHOBKY OyHKepa CEesUIKHM Ha TuiaTgopme 3aJHei OCH TpakTopa. BhimoiHeHHbIE
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TEOPETUUECKHUE PAcUeThl MOKA3alu, YTO NPHUMEHEHHE JTAaHHOTO CHOCo0a arperaTHpoBaHUsI MO3BOJSIET Ha 32 % yBETHUYHUTh
JBIDKYIIYIO CHUTy TPAKTOPA 3a CUCT YIyUIICHHUS TITOBO-CIEITHBIX CBOUCTB. Peanmsarys npeaaraeMoro crnocoda yCTaHOBKU
OyHKepa rmoceBHOro arperara Tpedyer Ha 30 % moBBICUTH 3()(EKTHUBHYIO MOIIHOCTh ABUraress. s obecrieueHust paBHO-
MEpHOTO PacTIpeAeIeHHs] Harpy3KH 0 OCSIM TPAKTOpa B TPOIiecce ero paboTHI C CESUTKOM MpH Harpy3kax P =25..35xH
HE00X0IMMO pa3MeNIaTh EHTP TsHKecTH OyHKepa Ha paccTosiHuH 1,5...1,7 M OTHOCHUTEIIBHO 3aJIHEH OCH B CTOPOHY Tepe]l-
Hell. JInbo 11 yMeHBIIEHHS HaTrPy3KH Ha 3aTHIOI0 OCh PEKOMEHIYETCsl yCTAaHABIMBATH BBHICOTY TOUKHU IIPHUIIETIA OPYIHUS
C TPAKTOPOM OJIMKE K OMTOPHOM MOBEPXHOCTH, a YTOJ NSHCTBUS CHITBI OTHOCUTEIFHO TOPH30HTATIH OJM3KOH K HYIIO. DTO
103BoaMT Ha 10 % CHU3UTH HArpy3Ky Ha 3a/IHIOI0 OCh U YACTMYHO BBIPOBHATH PEAKLUU OIIOPHOM MOBEPXHOCTH Ha JABHKHU-
TEITH TPAKTOpA.

Kniouesvie cnosa: TpaKkTop, 6YHK€p, JABYOKYyIIasa cujia, p€akiiuu, MOIIHOCTb JABUTATCIIA.

Determination of the required effective engine power of the tractor RT-M-160 during
the work with a seeder with a mounted hopper (p. 483—489)

G. A. Okuneyv, A. P. Zyryanov, A. V. Zhuravlev

Scientific researches conducted by the South Ural State Agrarian University and «Uralvagonzavody, as well as pro-
duction experience, show that for enterprises with a small total area for growing crops, the most appropriate is the use of
a tractor of medium traction class - the RT-M-160. Its use in combination with various agricultural machines allows to
perform the main set of works in crop production with low labor and technical resources. To improve the efficiency of
this tractor as part of a pneumatic seeding complex, a design scheme was proposed with the setting of a seed hopper on
the platform of the rear axle of the traction equipment. The purpose of the theoretical study was to determine the energy
efficiency of using the sowing unit with the RT-M-160 tractor during the setting the seeder hopper on the platform of its
rear axle. In the process of research, a methodology was developed and analytical dependences were obtained to determine
the energy indicators of the sowing unit, considering the setting of the seeder hopper on the platform of the rear axle of
the tractor. The performed theoretical calculations showed that the use of this method of aggregation makes it possible to
increase the driving force of the tractor by 32% due to the improvement of traction properties. The implementation of the
proposed method of installing the seeding unit hopper requires a 30% increase in the effective engine power. To ensure
uniform load distribution along the tractor axes during its operation with a seeder at loads Pcr =25...35 kN, it is necessary
to place the center of gravity of the hopper at a distance of 1.5...1.7 m relative to the rear axle towards the front. To reduce
the load on the rear axle, it is recommended to set the height of the trailer point of the implement with the tractor closer to
the supporting surface, and the angle of the force relative to the horizontal close to zero. It allows to reduce the load on the
rear axle by 10% and partially equalize the reactions of the supporting surface on the tractor engines.

Keywords: tractor, hopper, tractive force, reactions, engine power.
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Pa3pa6oTka TepMO3JIEKTPHYECKOTO0 FreHepaTopa s cJ1a00TOYHBIX CHCTEM
CeJIbCKOXO0351iiCTBEeHHBIX npeanpustuii (c. 490—499)

®. @. Xadupos, B. C. Boxmun

CoBpeMEHHBIC HAyYHO-TEXHOIOTHUECKUE PELICHHUS B arponpoMbIuieHHOM KoMIutekce (AITK) oTkpbIBaoT mupokue
BO3MOXXHOCTH TIOBBIIICHUS YHEpreTndeckot 3¢hpexTuBHOoCTH oTpacin. OcoOCHHO MOMYNISPHBIM aBTOHOMHBIM HCTOYHHU-
KOM DPHEPTHH MOXET SIBISATHCS TepMoIeKTpudeckuii reneparop (TOI)), koTopslii paboTaeT OT MOTeph Temia B TEIUIO-
BBIX CETSIX, B IBIMOOTBOJHBIX TPyOax 1 T.1. TOI' COCTOMT M3 TEPMODTIEKTPHUCCKIX MOYIEH, KOTHIECTBO KOTOPBIX 3aBH-
CHUT OT HEOOXOAMMOTO BBIXOZHOTO HANpPsKEHMsI, OH OYeHb KOMIIAKTEH, HE UMEET BPAIIAIOIINXCsS JacTei. B cBsa3m ¢ atiM
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B I[aHHOﬁ CTaTbC MPOU3BOAUTCA CPABHCHUC TCXHUYCCKUX XAPAKTCPUCTHUK, NPEACTABICHHBIX MTPOU3BOAUTEIEM CCpI/If/iHO
BBIITYCKACMbIX TEPMOICKTPHUCCKUX MOJIYICH, KOTOpbIe OyIyT YTHIM3UPOBATh TCIIOBBIC MOTEPU TEIIOTCXHUIECKOTO
000pyAOBaHNS, B TOM YHCIIE MOTEPH TEIUIOTHI C YXOIAIUMHI ra3aMu Ha npeanpuatusx AIIK mis aBTOHOMHOTO 3IeKTpo-
CHAOKCHUS CITA00TOUHBIX CHCTEM CEITbCKOXO3SHCTBEHHBIX MPEANpHATHH. OcHOBaHHEM pabOTHI SBISCTCS MPEINOCHIIKA
TOTO, UTO TETIO, KOTOPOE TTOTyIaeTCs OT CTOPAHMUS TOILUTHBA C IBIMOBBIMH Ta3aMH, TEPSIETCS B OKPY’KaroOIeH Hac cpesie, HO
BCE K€ IaHHBIC TETUIOBBIC ITOTEPU MOYKHO IIPE0OPA30BEIBATH B AIEKTPUICCKYIO YHEPTHIO U HCIIOIB30BATh JJIST aBTOHOMHO-
'O JIEKTPOCHAOKEHHMSI CITA00TOYHBIX CHCTEM CEITbCKOXO3SIMCTBEHHBIX TpeAnpusaTid. J{is onpenenenus Hanbomnee s dek-
THUBHBIX TI0 TOJYYEHHIO AIEKTPUUSCKON SHEPIHU TEPMOIICKTPHICCKUX MOIyNel Oblia pa3padoTaHa dKCIEPHUMEHTAb-
Has ycranoBka TOI. Ilepen pazpaboTkoit koHCTpYKIuH TOI" OBLTH HCCIIENOBAHBI PA3THYHBIC BUABI CUCTEM OXJIaXKICHHUS,
K KOTOPBIM OTHOCSATCSI €CTECTBEHHOE M NPUHYIUTEIBFHOE OXJIaXIeHNe, TIoCeJHee OKazanoch Hanboiee a3 PeKTHBHBIM
B CPaBHEHUH C €CTECTBEHHBIM oxJiakaeHneM. Ha paspaborannoit monenu TOI' ¢ koMOMHUPOBaHHOM CHCTEMON OXJIaK ie-
HUS, KOTOpasi BKIIIOYAeT B ce0st IPHHYIUTENIFHYIO U €CTECTBEHHYIO CHCTEMY OXJIQXKACHHS, ObUTH CHATBI SKCIIEPHMEHTAIIb-
HbIC TaHHBIC HAIPAKCHUSA B 3aBUCUMOCTH OT U3MCHCHU S TEMIICPATYPbI rop;meﬁ BOJIBI B TENI000MEHHHKE C HaneBaeMOﬁ
CTOPOHBI TEPMOIICKTpUIEcKoro Moxysi. Hanbonpimmii sHepretudeckuii ahhexT pazpadarsiBacMoil KOHCTPYKIUU OyneT
Ha6J'II-O}:[aTLC$[ TOJIBKO ITPU UCIIOJIb30BAHUUN HpHHy}lHTeHLHOﬁ CHCTEMbI OXJIAXXIACHUS MO}:[yJICI;’I. B IPOLECCE OIBITOB IIPO-
BOAWJINCH UCCIICIOBAHNA Ha PA3JIMYHBIX TCPMOJJICKTPUICCKUX MOAYIIAX HA CIIOCOOHOCTH TIOJTyYCHUA TepMO—B}IC, 1 OBIT
mo100paH HanboJIee MOIXOSIINN TEPMOIIICKTPUICCKI MOTYIb JIs pazpaboranHoi koHcTpykuuu TII [To pesynbratam
paboTHI yCTaHOBIIEHO, UTO MPEIOKEHHYI0 KOHCTPYKIHIO TOI 17151 aBTOHOMHOTO SHEproCHAOKEHMSI CIa00TOYHBIX CHCTEM
CEITbCKOXO03SHCTBEHHBIX NPEANPUATHI, C YIETOM JaTbHEHIITNX TOPaOOTOK, MOJKHO UCTIONIF30BATh B KAYECTBE ABTOHOMHOTO
HCTOYHHKA DHEPTHU.

Knoueevie cnosa: TCpMOBJ’ICKTpH‘{CCKI/Iﬁ TeHepaTop, TCPMOIJICKTPHUICCTBO, CUCTEMA OXJIAXKICHUSA, YXOAAIIUEC Ira3bl,
C1a00TOYHBIC CUCTEMEI.

Development of a thermoelectric generator for low-current systems of agricultural enterprises (p. 490—499)
F. F. Khabirov, V. S. Vokhmin

Modern scientific and technological solutions in the agro-industrial complex (AIC) open up wide opportunities for
improving the energy efficiency of the industry. A particularly popular autonomous source of energy can be a thermoelec-
tric generator (TEG), which operates from heat losses in heating networks, in chimneys, etc. The TEG consists of ther-
moelectric modules, the number of which depends on the required output voltage, it is very compact and has no rotating
parts. In this regard, this paper compares the technical characteristics presented by the manufacturer of mass-produced
thermoelectric modules that will utilize the heat losses of heat engineering equipment, including heat losses with exhaust
gases at AIC for autonomous power supply of low-current systems of agricultural enterprises. The basis of the work is
the premise that the heat that is obtained from the combustion of fuel with flue gases is lost in the environment around
us, but nevertheless, these heat losses can be converted into electrical energy and used for autonomous power supply of
low-current systems of agricultural enterprises. To determine the most efficient thermoelectric modules in terms of gen-
erating electrical energy, an experimental TEG facility was developed. Before developing the TEG design, various types
of cooling systems were studied, which include natural and forced cooling, The forced cooling is the most effective in
comparison with natural cooling. On the developed TEG model with a combined cooling system, which includes a forced
and natural cooling system, experimental voltage data were taken depending on the change in the temperature of hot water
in the heat exchanger on the heated side of the thermoelectric module. The greatest energy effect of the developed design
will be observed only when using a forced cooling system for the modules. During the experiments, studies were carried
out on various thermoelectric modules for the ability to obtain thermo-EMF (electromotive force), and the most suitable
thermoelectric module for the developed TEG design was selected. Based on the results of the work, it was found that the
proposed TEG design for autonomous power supply of low-current systems of agricultural enterprises, subject to further
improvements, can be used as an autonomous energy source.

Keywords: thermoelectric generator, thermoelectricity, cooling system, flue gases, low-current systems.
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K Bompocy 060cHOBaHMSI BeTePUHAPHO-CAHUTAPHOI0 MPOU3BOICTBEHHOI0 KOHTPOJISI
npu nepepadorke mecapok (c. 500-503)

C. C. Kozak, C. I1. CrenanoBa, 10. A. Ko3ak, E. C. bapanosuu

[ITHIIEBOACTBO KaK OTpaciib aKTUBHO Pa3BUBAETCS, B TOM UHMCIIE 33 CUET CO3JaHHE HOBBIX KPOCCOB M pa3BEACHUs
HOBBIX BUJOB NTHULBI. K TpagMLMOHHO HCMOIB3yEMOMY MSICHOMY CBHIPBIO MOCIEAHUE TOJbl JOOABUIOCH MPOU3BOACTBO
Pa3IMYHBIX YK30TUYECKUX KUBOTHBIX U MTHIL. Bce yaie Ha pbIHKaxX peain3yroTcs TYIIKH NTULL, KOTOPYIO PaHBIIE HC-
ITI0JIB30BaJIM TOJIBKO B JIMYHBIX IMHUIICBBLIX LICIISAX. B sToM miiane OHpC}Z[eHeHHbeI HUHTEPEC MOT'YT MPEACTABIIATH LICCAPKU.
Lecapka — crajHas NTHIA, IMEET HEKOTOPhIE OMOJIOTHYECKIE OCOOCHHOCTH — OHHM OY€Hb ITyTJIMBBI, TIOABKHBL [1o cpas-
HEHHMIO ¢ KypHuIleH y Iiecapok 0ojee pa3BUTa TpyAHast MBIIICUHAst TKAHb U XOPOIIO HOKHBIC MBIIIIEL. MsICO Iiecapok 1o
CPaBHEHUIO C MSICOM Kyp COJICPIKHT OOJIbIIIEe CyXHX BEIIECTB U OJIKA U 10 XMMHYECKOMY COCTaBy OJIM3KO K HHAFOIIHHOMY
mscy. [lo cpaBHeHHIO ¢ moMariHeil nTumeit (Kypsl U MHICHKH) IecapKu 0ojee BBIHOCIHMBEI M HETPUXOTIHMBEI ITPH BBI-
pamBaHuN. B HacTosmee BpeMsl HHTEHCHBHO Pa3BHBAIOTCS XO3HUCTBA IO Pa3BEICHUIO IIECapOK KaK OJHOTO M3 BHIOB
MPOMYKTUBHOM NTHUIIEL. MSICO TIecapok Kak MPOXYKT IJIS 30POBOTO MUTAHUS TPHOOPETaeT Bce OONBIIYIO OMYIIPHOCTh
y motpebureneil. bonpmras yacte myOnukanuii 3apyOekKHBIX U OTEUECTBCHHBIX HCCIenoBareleil B cdepe IpOayKTHBHO-
TO IIeCapKOBOJICTBA KaK CEILCKOXO3SHCTBEHHOM OTpaciH KacallaCh B OCHOBHOM BOIIPOCOB BBHIPAIMBAHHUS, PAa3BEICHHUS,
COZIepIKaHuUs1, KOPMIICHUsI, TPO(IITAKTHKY 3a00JIeBaHUH Liecapok. B To jke BpeMs JIMTepaTypHBIX TaHHBIX O BETEPHHAp-
HO-caHuTapHoi skcnepTuse (BCD) npu nepepadoTke necapok Kak OTIEIbHOTO BUJA ITHLIBI B JIMTEpAType KpaitHe MaJo.
Xoporo opranuzoBanHast BCD, ocHOBaHHasi HA COBPEMEHHBIX HAay4HBIX JIaHHBIX, UMeeT BaKHEHIIee 3HadeHne B odecrie-
YEHHUHU MTPOU3BOJICTBA 0€30MacHON NTUIENPOAYKIUH. [ aToro Tpedyercs HaydHo obocHoBaHHas BCD npoaykToB yoos
OTACJIbHBIX BUIOB IITHUIBI, YTO aKTyaJIbHO U JJId IE€CapPOK.

Knrouesvie cnosa: niecapku, 0COOCHHOCTH, BETEPHHAPHBIA 0CMOTp, BETEpUHAPHO-CAHUTAPHAS SKCIIEPTH3A.

To the question of justification of veterinary and sanitary production control during processing
of guinea fowl (p. 500-503)

S. S. Kozak, S. P. Stepanova, Yu. A. Kozak, E. S. Baranovich

Poultry as an industry is actively developing, including through the creation of new crosses and the breeding of new
species of poultry. The production of various exotic animals and birds has been added to the traditionally used meat raw
materials in recent years. Increasingly, poultry carcasses are being sold in the markets, which were previously used only
for personal food purposes. In this regard, guinea fowl may be of particular interest. Guinea fowl is a herd bird, has some
biological features — they are very shy, mobile. Compared to chicken, guinea fowl have more developed thoracic muscle
tissue and well leg muscles. Compared to chicken meat, guinea fowl meat contains more dry substances and protein and
is close to turkey meat in chemical composition. Compared to poultry (chickens and turkeys), guinea fowl are more hardy
and unpretentious when grown. Currently, farms for breeding guinea fowl as one of the types of productive birds are inten-
sively developing. Guinea fowl meat as a healthy food product is gaining popularity among consumers. Most of the pub-
lications of foreign and domestic researchers in the field of productive guinea fowl as an agricultural industry concerned
mainly issues of cultivation, breeding, maintenance, feeding, preventing of guinea fowl diseases. At the same time, there
is very little literary data on veterinary and sanitary examination (VSE) when processing guinea fowl as a separate species
of bird in the literature. A well-organized VSE, based on modern scientific evidence, is essential in ensuring the production
of safe poultry products. This requires a scientifically based VSE of slaughter products of certain species of poultry, which
is also relevant for guinea fowl.

Keywords: guinea fowl, features, veterinary examination, veterinary and sanitary examination.
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JKoHOMUYecKast IPPEeKTUBHOCTH BeTEPUHAPHOIO 00cay:KUBaHus nTunedadpuk
MsICHOTO HampaBJieHus (c. 504—-508)

N. H. Huxkutun, H. A. Kypageab, A. B. Mudraxyrannos, B. B. ’Kypaseinb

[TpencTaBneHb! JaHHBIE IO OMPEACICHUIO 3KOHOMUUECKOH 3(h(heKTUBHOCTH BETEPHHAPHOTO OOCTYKUBAHUS NTHIIC-
(habpuK MSICHOTO HAIPABICHUS C PA3TUYHON CHCTEMOW CONEpIKaHUs: KJIETOYHON U HanojdbHOH. CTOMMOCTh MPOAYKIINH,
MOTY4EHHOH TPyAOM BETEPUHAPHBIX PAOOTHUKOB, PACCUUTHIBAIM C YUETOM MOBBIIIAIONIETO KO3()(UIMEHTa, KOTOPHIi
MPUHUMAIN Ul BETCPHHAPHBIX Bpaueil paBHBIM 2, BETEPUHAPHBIX (DenbamepoB u JabopaHToB — 1,7, BETEPUHAPHOTO
canuTapa — 1,5, ne3ungexropa — 1, cpenHuil MOBBIMAOMNN KO3((GHUINEHT PACCIUTHIBANN MPOMOPLUOHANBEHO CTaBKAM
BETEPHHAPHBIX PaOOTHUKOB B IITATHOM pacnucaHui. KonndecTBo MoyuYeHHON NPOAYKIMH 00YCIOBIEHO COXPAHHOCTBIO
IIOr0JI0Bbs U IPUPOCTOM >KUBOI Macchl. PazHulla 3HaueHni noka3aTresel 10 COXpaHHOCTY NTHULIbI HA PA3HbIX IPEAIPUATU-
six OblJIa HE3HAUYUTENBbHOM U cocTapmsiia 1,88 %, cpenHecyToYHOro MpupocTa kuBoit Maccsl — 8,62 %. Ha ntunedadpukax
C KJICTOYHBIM COJICPKAHUEM IIBIIISAT-OpOiilepoB 00beMBI MOTydIaeMo MPOLYKINN OTINYAINCh MEXK Ty CO00i B mpeaenax
9,63-9,37%. Cpennsisi )xuBasi Macca UBIMIISAT-OpOiIEpOB pU CHATHH C OTKOPMa COCTaBisia ot 2,65 1o 2,87 Kr, pa3Hulia
B 3HAYCHMAX yOOIHOTO BHIXO/a Msica ObLIa HE3HAYMTEIBHOM, BETMUMHA [TOKa3aTels Ha pa3HbIX NTuiedadbprKax cocTaBs-
na 73,33-74,65 %. YcraHoBiIeHa BBICOKAs! IPSIMAsT CBA3b MEXKAY KOJIHMUECTBOM MPOU3BEIACHHOMN MPOMYKIIMU (MSICa MITHIIBI)
Y CPEIHUM TOT0JI0BbEM CyTOUHBIX BT (7 = 0,99). [Ipn HanoJIpbHOM COiepKaHUU LIBILUIAT-OpOilIepoB OTMeYaeTcs yBe-
JMUYCHHE 3aTpaT Ha BeTEpUHAPHOE oOcTyxuBaHue B 2,87-3,2 pa3a, B CPABHCHUU C KJICTOUHBIM COJIEPKAHUE, B YCIOBUSIX
KOTOPBIX OHM oTianuarorcs Ha 11,02 %. Mexay skoHOMHUECKUM 3(P(PEKTOM U CPETHUM MOTONOBHEM CYTOUYHBIX LIBIIIST,
MOJTY4EHHBIM MSICOM NTHUIIBI yCTAaHOBJICHA BBICOKAs psiMast cBsi3b: 7 = 0,93 n = 0,95. BetepunapHoe 00cIyKUBaHHUE MITH-
1edadprK MSICHOTO HAIIPABIEHUSI IPOTYKTUBHOCTH 00YCIOBUIIO SKOHOMHUUECKYIO 3(p(HEeKTHBHOCTD Ha OUH PyOIIb 3aTpar
B nipenenax ot 0,52 no 0,82 py6.

Kniouesvle cnosa: ITHLEBOICTBO, LBIILIATA-0poiiaepsl, BETepHHAPHOE 00CITyKUBAHUE, CTOUMOCTD MPOLYKIUHU, IKO-
HOMHUECKUH 3 (EKT, 3aTpaTsl HA BETEPUHAPHOE 00CITyKUBAHUE, IKOHOMUYECKas 3(h(EKTUBHOCTh HA OAUH PyOIb 3aTpar.

Cost-effectiveness of veterinary services for meat poultry farms (p. 504-508)
I. N. Nikitin, N. A. Zhuravel, A. V. Miftakhutdinov, V. V. Zhuravel

The data on the determination of the economic efficiency of veterinary care for meat-producing poultry farms with
different keeping systems: cage and floor are presented. The cost of products obtained by the labor of veterinary workers
was calculated taking into account the multiplying factor, which was taken equal to 2 for veterinarians, 1.7 for veterinary
paramedics and laboratory assistants, 1.5 for a veterinary orderly, and 1 for a disinfector, the average multiplying factor
was calculated in proportion to the rates of veterinary workers in the staffing table. The number of products obtained is
determined by the safety of the livestock and the increase in live weight. The difference in the values of indicators for the
safety of poultry at different enterprises was insignificant and amounted to 1.88%, the average daily gain in live weight was
8.62%. At poultry farms with cage keeping of broiler chickens, the volumes of products obtained differed from each other
within 9.63-9.37%. The average live weight of broiler chickens when removed from fattening ranged from 2.65 to 2.87 kg,
the difference in the values of slaughter meat yield was insignificant, the value of the indicator at different poultry farms
was 73.33-74.65%. A high direct relationship was established between the amount of produced products (poultry meat)
and the average number of day-old chicks (r = 0.99). With the floor content of broiler chickens, an increase in the cost of
veterinary care by 2.87-3.2 times is noted, in comparison with the cage content, in which conditions they differ by 11.02%.
A high direct relationship was established between the economic effect and the average number of day-old chicks obtained
from poultry meat: r = 0.93 and r = 0.95. Veterinary services for poultry meat production led to economic efficiency per
ruble of costs in the range from 0.52 to 0.82 rubles.

Keywords: poultry farming, broiler chickens, veterinary care, product cost, economic effect, veterinary care costs,
economic efficiency per ruble of costs.
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JKOHOMUYECKHH yiep0, NpuYnHseMblii 00/1e3HIMHI HA nTUIleadpuKax
MsICHOTO HanpagJeHus (c. 509-514)

N. H. Hukutun, H. A. Kypaseab, A. B. Mudraxyraunos, M. b. Pebe3os, C. I1. Moaeanb

Ha ocHOBaHMU CTaTUCTUYECKUX JAHHBIX MO 3200J€BAEMOCTH U JIETATBHOCTH LIBIUIAT-OpOilIepOB IeCTH TUIOIIAI0K
KpYIHBIX nTULePabpuK MACHOTO HanpaBieHus NpoAyKTuBHOCTH (OO0 « MarHuTOropcKkuii NTUIEBOAYECKUN KOMITIIEKC);
AO «¥YpanOpoitnepy»; AO «TromeHckuit 6poitnep»; OO0 «Arpoxonguar «FOPMAy; OO0 «Pasuc — I1tunedadpuxa Co-
cHoBckas» 1 OO0 «VYpanbckast MsICHasi KOMIIAHUSA» ) IPOBEJICHO OMPEENeHHe SKOHOMUYECKOTO yIiepda, MPHIHHIEMOTrO
0O0JIe3HSIMH HE3apa3HOW ATHOJIOTUU IBIUIAT-OpoiiyiepoB. MakCUMalIbHYIO JIETAIBHOCTh O0YCIIOBIMBAIOT OOJIE3HU Opra-
HOB ITUIICBApEHUS U OOJE3HHU, CBSI3aHHBIC C HApyIICHHEM 0OMCHA BEIECTB, YPOBEHB JICTATIBHOCTH MPU OOJE3HSIX MHIIC-
BapHUTEIBHON CHCTEMBI Kosiebalicsi B mpenenax 69,69 %, npu 0ose3HsX, CBI3aHHBIX C HapylIeHHEM OOMEHa BEIEeCTB, —
B 32,4 %. HanmeHpmas JeTaIbHOCTD IBIIUIAT-OpOIEPOB yCTaHOBICHA NpH acukcnn. Ha Tpex mpearnpuaTusx oOmuit
(hakTHUYeCcKHi SKOHOMHUUYECKUH yiiepOd Obu1 HanOosee BriIcOKHM B AO «Ypanopoitnep», OO0 «Arpoxonmuar «FOPMA»
n 000 «VYpanbckas MsCHas KOMIIAHHs», YTO OBUIO BBIIIE, YeM Ha JPYTrUX Npennpusatusx, B 1,34—4,12 paza. OOmwuit
SKOHOMHYECKHUI yriepd OT He3apa3HbIX 0OJE3HEH MTHI[ COCTABIsUT B mpenenax ot 37,29 Teic. py6. (AO «TroMeHCcKui
Opoiinep») no 153,6 teic. pyd. (AO «VYpanOpoitnep»). CTpyKTypa SKOHOMHUYECKOTO yiiepda OT He3apas3HbIX Oose3Hei
NITUI] BO BceX 0a30BBIX MPEANPUATUAX UMEET JOCTATOYHO CXOAHbIE MOKazaTenu. Ha MpOMBIIIIEHHBIX NTULEBOIYECKUX
KOMIUIEKCAaX MSACHOTO HarpaBlieHHs IPOAYKTUBHOCTH He3apa3Hble 00JIe3HH O0YCIIOBIMBAIOT JETaIbHOCTh NTULBI IPEH-
MYIIECTBEHHO 3a cueT 0oJe3Hel opranos numeBapeHus. [IpuanHeHHbIH nMU 3k0HOMuYecKuil yep0 Ha 100 Thicsd ronos
HTHILEI IPU IPOU3BOACTBE Msica COCTABMISN OT 95,56 Thic. 10 171,27 ThIC. pYO.

Kniouesvie cnosa: NTHIIEBOJCTBO, IBILIATA-OpOIIIEpHI, He3apasHbie 00JIe3HH, (PaKTHIECKHI SKOHOMHUYECKUH yIepo,
JIETaIbHOCTb.

Economic damage caused by diseases at poultry farms of the meat direction (p. 509-514)
I. N. Nikitin, N. A. Zhuravel, A. V. Miftakhutdinov, M. B. Rebezov, S. P. Model

On the basis of statistical data on the incidence and mortality of broiler chickens of six sites of large meat-pro-
ducing poultry farms (Magnitogorsk Poultry Complex LLC; Uralbroiler JSC; JSC Tyumen Broiler; LLC “Agroholding
“YURMA”; Ravis — Sosnovskaya Poultry Farm LLC and Ural Meat Company LLC) determined the economic damage
caused by diseases of non-different etiology of broiler chickens. The maximum mortality is caused by diseases of the
digestive system and diseases associated with metabolic disorders, the mortality rate for diseases of the digestive system
ranged from 69.69%, for diseases associated with metabolic disorders — 32.4%. The lowest mortality rate of broiler chick-
ens was established for asphyxia. At three enterprises, the total actual economic damage was the highest in Uralbroiler JSC,
Agroholding YURMA LLC and Ural Meat Company LLC, which was 1.34-4.12 times higher than at other enterprises. The
total economic damage from non-communicable bird diseases ranged from 37.29 thousand rubles. (Tyumen Broiler JSC)
up to 153.6 thousand rubles. (Uralbroiler JSC). The structure of economic damage from non-communicable bird diseases
in all basic enterprises has fairly similar indicators. At industrial poultry complexes of the meat direction of productivity,
non-contagious diseases determine the mortality rate of poultry mainly due to diseases of the digestive organs. The eco-
nomic damage caused by them per 100 thousand poultry heads during meat production ranged from 95.56 thousand to
171.27 thousand rubles.

Keywords: poultry farming, broiler chickens, non-communicable diseases, actual economic damage, mortality.
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Biansinue M0J104HO# NPOAYKTHBHOCTH CBUHOMATOK HA CKOPOCTH POCTa, pa3BUTHE
U COXPAHHOCTH nopocHT (c. 515-519)

A. U. Ky3nenos, ®@. I. I'u3zarysiuna, /1. C. bproxanos, H. I1. CmossikoBa

HHH N3YUCHUSA BIIUSAHUA MOJIOYHOM MIPOAYKTUBHOCTH CBHHOMATOK Ha CKOPOCTH pPOCTA, PasBUTUE U COXPAaHHOCTH
TOPOCAT TOJ] CBUHOMATKaMU KPYITHON Oeoi MOpo/bl C pa3HONH MOJOYHOW MPOAYKTHUBHOCTHIO B Ha4dase BTOPOH JIaKTa-
uuu ObuT0 co3nano 10 rpynn aHaJIOTHYHBIX MMOMETOB B KaxaoM no 10 mopocsat. McciaenoBanus NpoBOAMIIM B TEUEHUE
222 nHeil B ycnoBusix cBuHo(pepmbl «Cubaiickoey», PecyOnuka bamkoprocran. IlepBast rpymnmna BkiIrodaga 5 CBHHOMATOK
C BBICOKOM MOJIOKOIpoRyKiuen — 255,2 Kr Mosoka 3a 45 CyTOK JIaKTaluu, BTopasi — 5 CBUHOMATOK C HU3KOH MOJIOKOTIPO-
nykiued — 234,2 xr mosioka. Monmoxonpoaykmnuio onpeaensiun metogom A.U. Kysnenosa (1991). beuto ycranosieHo,
YTO B IPYIIIE NOPOCST, BRIPAILIEHHBIX [10]] BBICOKOMOJIOYHBIMH CBUHOMAaTKaMH, HalPsHKEHHOCTh POCTa OKazajach 0OJblIe
B CPaBHEHHH C KUBOTHBIMH, BHIPALIEHHBIMH 110JI CBUHOMATKAMU C HU3KOW MOJIOKONPOIYKIMEH. 3a BeCh MEePHOJ HadIo-
JICHNII HTEHCUBHOCTh pocTa y HuX Obuia Ha ypoBHe 10 900,0 %, B cpemnem 3a 1 cyTku oHa coctaBmia 47,8 %. Takas
WHTEHCHBHOCTH POCTa 00eCTeUryIa yBEIMUCHNE )KUBOW MacChl B CpeIHEM 3a CyTKH 578,9+7,10 T 1 [OCTIKEHUE )KUBOTO
Beca 129,7242,3 kr. Ilpu 3TOM Ha KaxIyr0 KOPMSIIYI0 MaTKy B KOHILE TOJICOCHOTO MepHoja NPHILIOCH 10 9,5 NOpoceH-
ka. B momerax, HaXOIMBIINXCS MO MAaTKaMHU C HU3KOH MOJIOKOMPOAYKIIUEH, HANPSKEHHOCTh POCTa OKa3ajach MEHBINE
B CPaBHEHHMH C MX CBEPCTHUKAMH, BBIPAIIEHHBIMU IO/ CBUHOMATKaMHU C BBICOKON MOJIOKOMPOAYKIIMEH. 3a BeCh Mepu-
of HaOIIOICHNT WHTEHCHBHOCTH POCTAa yCTAaHOBIIEHa Ha ypoBHE 9586,4 %, uTto B pacuere Ha 1 geHs cocraBmiio 42,9 %.
Takasg HanpsHKEHHOCTh pocTa obecreynsia YBeIMYeHHe KUBOH Macchl B cpegHeM 3a cyTku 525,8+11,3 1, a maccy tena
—115,56+2,1 xr. IIpn 3TOoM coxpaHHOCTh cocTaBuia 84,9 %, 4TO COCTaBUIIO HA KXy CBUHOMATKY MO 8,5 MOPOCEHKA.
Ot nmapaMeTpbl OKa3aJIuChb MCHBIIE, YEM Y UX CBEPCTHUKOB, HAXOAUBIINXCS MO MAaTKaMH C BBICOKOM MOJIOYHOM IpOAYyK-
THBHOCTBIO, COOTBETCTBEHHO Ha 12,7; 9,6, 9,9 %.

Kntouesvie cnosa: macca Tena, yBelTu4eHUE KUBOK MAcChl B CPEAHEM 3a CYTKH, COXPaHHOCTb, HHTEHCUBHOCTh POCTA,
HaNPsHKCHHOCTh POCTA, IMOJICOCHBIH MTEPHOI, IIEPUOJ JOPAITUBAHUS, TICPUO OTKOpMA.

Influence of milk productivity of sows on growth rate, development and safety of piglets (p. 515-519)
A. L. Kuznetsov, F. G. Gizatullina, D. S. Bryukhanov, N. P. Smolyakova

To study the effect of milk productivity of sows on the growth rate, development and safety of piglets under sows
of large white breed with different milk productivity at the beginning of the second lactation, 10 groups of similar litters
were created in each of 10 piglets. The studies were carried out for 222 days in the conditions of the Sibayskoye pig farm,
Republic of Bashkortostan. The first group included 5 sows with high milk production - 255.2 kg of milk per 45 days of
lactation, the second - 5 sows with low milk production - 234.2 kg of milk. Milk production was determined by the method
of A.I. Kuznetsov (1991). It was found that in the group of piglets raised under high-milk sows, the growth intensity turned
out to be greater in comparison with animals raised under sows with low milk production. Over the entire observation
period, their growth intensity was at the 10,900,0% level, on average over the 1 day it was 47.8%. This growth intensity
ensured an average increase in live weight per day of 578,9+7,10 g and a living weight of 129,7242 .3 kg. At the same time,
9.5 piglets accounted for each feeding uterus at the end of the suction period. In litters located under the uterus with low
milk production, the growth intensity turned out to be less in comparison with their peers raised under the sows with high
milk production. Over the entire observation period, the growth rate was set at 9586.4%, which was 42.9% per 1 day. This
growth intensity ensured an average increase in live weight per day of 525,8+11,3 g, and body weight of 115,56+2,1 kg.
At the same time, the safety rate was 84.9%, which amounted to 8.5 pigs for each sow. These parameters turned out to
be less than those of their peers who were under the uterus with high milk productivity, respectively, by 12.7; 9,6, 9,9%.

Keywords: body weight, live weight increase on average per day, safety, growth intensity, growth tension, suction
period, growth period, fattening period.
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Jleuenune u NpoPUIAKTHKA ATUMEHTAPHOI aHEeMUH MOPOCAT Npu aeduuuTe
B KOPMOBOM pallMOHe Kejle3a, kodaJbTa u Meau (c. 520-524)

A. U. Ky3nenos, H. I1. CmonsikoBa, M. 5. I'opaeesa, B. B. /laBbiienko

B pabote npoBeneHbl UCCIEIOBAHUS JICUCHUS M MTPODUITAKTUKHA ATUMEHTAPHOW aHEMHHU TIOPOCAT C MIPUMEHEHUEM
npemnapara GepporToKrHa-75 B yCIOBUIX CBHHOBOAUECKON (epMbl PH AePHUIIUTE B KOPMOBOM paIMOHE Keje3a, KoOalb-
Ta U MEIU. YCTAHOBIIEHO, YTO OJIHOKPATHOE BHYTPUMBIIICYHOE BBEICHNE (EPPOITIOKNHA-75 Ha 4-€ CYTKH KHU3HH B J103€
3 MJI K HIO OThEMa KUBOTHBIX OT MaTepel MOBBIIIAET MOKa3aTeb TeMaTOKpuTa Ha 15,2, KonyecTBa s3puTpoLUTOB — 5,7,
CoZiep KaHus reMoroonHa — 8,6, IBETHOTO MoKa3zaressi — 2,3, )KUBYIO Maccy — 25,7, COXpaHHOCTb — 27,3 %, OTHOCHUTENILHO
BEJIMYMH TAKOBBIX MTOKA3aTeNIel Y )XUBOTHBIX Oe3 mpuMeHeHHs npenapara. OJHaKo OJJHOKpaTHOE MPUMEHEHHE HE CHUMAET
MOJTHOCTBIO CUMITOMBI aIMMEHTAapHON aHeMHH. J[BykpaTHOe BBelcHue (eppormoknna-75 Ha 4-¢ u 15-¢ cyTKH XHU3HU
Y BBITITAWBAHUE C MUTHEBON BOAONW MMKPOJIEMEHTOB IO MPOIUCHU: 2,5 T CEPHOKHUCIIOTO ene3a, 1,5 r cepHOKUCIon Meau
u 1 T xyopucToro kodajabTa U3 pacuyera Ha 1 J1 BOABI MOBBIIIACT MTOKAa3aTelbh reMaToKpuTa Ha 11,5, KoaruecTBa SpUTPOLIH-
ToB — 20,3, comgepkanus remornoduna — 11,8, nBerHoro nokasarens — 19,4, xxuByto maccy — 14,1, coxpanHocts — 10,1 %
M0 CPABHEHUIO C BEIMYMHAMM MTOKAa3aTeleH Py OTHOKPATHOM BBeJeHHH (DepPPOTTIOKUHA-7S5 0e3 TpUMEHEHNUsT MUKPOJJIe-
MEHTOB U CHUMAET KJIMHHYECKOE MPOSIBICHUE aJTUMEHTaApPHON aHEMHUH.

Kniouesvle cnosa: mopocsita, aTUMEHTapHAs aHEMUS, JIEdeHHE, TPOPUIAKTHKA, (PEPPOTITIOKHH-7, CEPHOKUCIIOE JKe-
J11€30, CEPHOKHCIIAs MEJlb, XJIOPHCTBIH KOOABT.

Treatment and prevention of alimental anemia of piglets in deficiency in the feed diet of iron,
cobalt and copper (p. 520-524)

A. L. Kuznetsov, N. P. Smolyakova, M. Ya. Gordeeva, V. V. Davydenko

Studies of treatment and prevention of alimental anemia of piglets with the use of ferroglukin-75 in the conditions
of a pig farm with a deficiency in the feed diet of iron, cobalt and copper were carried out in the work. It was established
that a single intramuscular administration of ferroglucin-75 on the 4th day of life in a dose of 3 ml by the day of weaning
animals from mothers increases the hematocrit index by 15.2, the number of red blood cells — 5.7, the content of hemo-
globin — 8.6, the color index — 2.3, the living weight — 25.7, the safety — 27.3%, relative to the values of such indicators in
animals without the use of the drug. However, single use does not completely relieve the symptoms of alimentary anemia.
Double administration of ferroglucin-75 on the 4th and 15th days of life and evaporation of trace elements with drinking
water according to the prescription: 2.5 g of iron sulfate, 1.5 g of copper sulfate and 1 g of cobalt chloride per 1 1 of water
increases the hematocrit index per 11,5, red blood cell count — 20.3, hemoglobin content — 11.8, color index — 19,4, live
weight — 14.1, safety — 10.1% compared to the values of indicators with a single administration of ferroglukin-75 without
the use of trace elements and relieves the clinical manifestation of alimental anemia.

Keywords: piglets, alimentary anemia, treatment, prevention, ferroglukin-7, iron sulfate, copper sulfate, cobalt chloride.
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®akTopbl (pOPMUPOBAHHUS MPOTYKTUBHOCTH M 3aIIIUTHBIX CBOICTB Opranu3Ma
HOBOPOKIEHHBIX TeJsT: 00630p (c. 525-532)

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

B craTtpe paccMaTpuBaioTCst OCHOBHBIE (haKTOPH! (POPMHUPOBAHHS MPOAYKTHBHBIX ITOKA3aTeICH M 3aIINTHBIX CBOWCTB
OpraHu3Ma HOBOPOXKIEHHBIX TenAT. Llenbro maHHOTO 0030pa SBISETCS ONpEeneNeHHe OCHOBOIONAraromux (hakTopos,
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CIOCOOCTBYIOMNX (POPMUPOBAHUIO UMMYHHOH CUCTEMBI U PE3UCTEHTHOCTH TEJIST, a TAKXKE MOJHOIICHHOMY (pru3nooru-
YECKOMY Pa3BUTHIO B PAHHHH MEPUOJ OHTOTEHE3a MOJIOIHIKA KPYITHOTO POraToro CKOTa, 4To B JadbHEHIIeM OyleT cIo-
cOOCTBOBATh MEHBINIEMY KOJHMUYECTBRY 3a00JI€BaHUM, JTyUIIeH COXPaHHOCTH TIOTOJIOBBS U 00JIee BHICOKOM MPOAYKTHBHOCTH.
HimmyHOMOrHYEcKast peakTHBHOCTh HAUMHAET CBOE (POPMHUPOBAHHE U PA3BUTHE 3300 JI0 POXKICHUS, CIIIe IPU HAXOKe-
HUH 110712 B yTpooe. [Tocie pokaeHus Ha 3TOT MOKa3aTelb BIUSET JOCTAaTOYHOCTD ITOMYICHHUS TEICHKOM MOJIO3HBA, KOTO-
past mpoJUIeBaeT MEHCTBIE KOIOCTPATFHOTO MMMYHNTETa. KooCcTpanbHBI HNMMYHHTET TOMOTAeT B paboTe TyMOpaTbHBIX
(haKTOpPOB, KOTOPHIE 3ALIHIIAIOT TEICHKA B paHHEM Bo3pacte. [lepBrie CyTKH moCiie poKICHNS TeIeHKa XapaKTepU3yIoTCs
(hopMUpPOBaHHEM €CTECTBEHHOI PE3UCTEHTHOCTH OPTraHHM3Ma, KOTOpas CO3IACTCsl C TOMOINBIO ACHCTBHS T'YMOPATBbHBIX
(haKTOpOB H MOTPEOIIEMOTO TEIICHKOM MOJIO3UBA, B KOTOPOM CONEPIKATCSI HMMYHOTIOOYIIMHBI, FJTH aHTHTENa, MMEIOIIIH-
ecs y marepu. [locne nonaganusi UMMYHOITIOOYJMHOB B TOHKYIO KHMIIKY OHU BCAchIBAlOTCSI B KPOBb, HACHIIIAs OPraHU3M
MACCUBHOM MMMYHHOH YCTOMUMBOCTBIO, KOTOpasi CIYXUT 10 (POPMUPOBAHUS TOIHOLEHHOTO B3POCIOr0 MMMYHUTETA
y TeJIeHKA. baronpusTHBIM 1 MONE3HBIM CIIOCOOOM KOPMJICHHS ATl TEJICHKA CIIYKUT €CTECTBEHHOE KOPMJICHUE U3 BhIME-
Hu. TemneparypHble I0OKa3aTeIu U COCTAB MOJIO3UBA COXPAHSAIOTCS TOJIBKO IIPU MIOJCOCHOM THIle KopMileHus. Kumeunsie
UH(DEKIUH PU TOJICOCHOM BH/I€ KOPMJICHUSI BO3HHKAIOT HAMHOTO PEeXe, YeM MPH UCTIOIB30BAHUN JIPYTUX METOOB KOPM-
JIeHnsI. MOJO3UBHBIN M MOJIOUHBIH TIEPHO/BI SBISIOTCS 0230BBIMHU IS TIPOLIECCA BBIPAIIUBAHUS 30POBBIX TEIAT. Moio-
3MBO OTBEYAET HE TOJBKO 3a (hOpMHUPOBAHME MACCHBHOTO MIMMYHHTETA y TEJICHKA, HO U 32 Jady HMMYHHOTO OTBETa IPHU
Pa3BUTHHU aKTUBHOTO HMMYHHTETa opranusma. I1o aToi mpudnHe TensTa, TUIISHHBIC TOTPEOICHHST MOJIO3UBA, HE HMEIOT
CIJIPHOM UMMYHHOW CHCTEMBI M B TAIFHEHUIIIEM CBOEM POCTE U Pa3BUTHH B OOJBITHHCTBE CITy4aeB YCTYIalOT CBOUM CBEp-
CTHHMKaM, TOJy4aBIIMM MOJIO3UBO U MOJIOKO.

Kniouegvie crosa: TENEHOK, MPOLYKTUBHOCTh, COXPAHHOCTh, UMMYHHUTET, PE3UCTCHTHOCTh, MOJIO3UBO, UMMYHOIIIO-
OyJIMHBI.

Factors for the formation of productivity and protective properties of the body
of newborn calves: overview (p. 525-532)

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

The article considers the main factors for the formation of productive indicators and protective properties of the body
of newborn calves. The purpose of this review is to identify the fundamental factors contributing to the formation of the
immune system and calf resistance, as well as the full physiological development during the early period of ontogenesis of
young cattle, which will further contribute to fewer diseases, better preservation of livestock and higher productivity. Im-
munological reactivity begins its formation and development long before birth, even when the fetus is in the womb. After
birth, this indicator is influenced by the sufficiency of the calf to obtain colostrum, which prolongs the effect of colostral
immunity. Colostral immunity helps in the work of humoral factors that protect the calf at an early age. The first day after
the birth of the calf is characterized by the formation of natural resistance of the body, which is created by the action of
humoral factors and the colostrum consumed by the calf, which contains immunoglobulins, or antibodies available in the
mother. After immunoglobulins enter the small intestine, they are absorbed into the blood, saturating the body with passive
immune resistance, which serves until the formation of full-fledged adult immunity in the calf. A favorable and useful feed-
ing method for a calf is natural feeding from udder. Temperature indicators and colostrum composition are preserved only
in the subsea type of feeding. Intestinal infections in the suction form of feeding occur much less often than when using
other feeding methods. The colostral and milky periods are basic to the process of growing healthy calves. Colostrum is
responsible not only for the formation of passive immunity in the calf, but also for the delivery of an immune response in
the development of active immunity of the body. For this reason, calves deprived of colostrum consumption do not have a
strong immune system and in their further growth and development in most cases are inferior to their peers who received
colostrum and milk.

Keywords: calf, productivity, safety, immunity, resistance, colostrum, immunoglobulins.
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BiMsiHMe MOHM3UPYIOLIETro 00J1y4eHUs NIIeHUYHOH MYKH
Ha pa3BuTHe KapTo(deabHoii 0ose3nn xJaeda (c. 533-538)

A. C. Mapkos, U. 10. Cepreena, E. B. Hazumoga, A. C. Pomanos

TexHoIOTHH pagHalnOHHON 00paOOTKH MUIIEBHIX MPOAYKTOB JUISI COXPAHEHHUS UX OT ITOPYH, ¥ TPEKIE BCETO OT MHU-
KPOOHOIOTHYECKOM, HAXOIST BCE OOIbIIEe MTPOMBIIIUICHHOE IPUMEeHEHHe. L{enbio rccnenoBanuii ObUTO OLIEHUTH BIUSHUE
00padOTKK MOHUBUPYIOLIMM M3TyYeHHEM NIIEHUYHOM MYKH Ha pa3BUTHE KapTrodenbHoit 6onesnu xneda (KbX), kotopas
BBI3BIBACTCSI MUKpOOpranusmMamu B. Subtilis v ipecTaBisieT coO0i 3HAYUTEIBHYIO IPOOJIEMY TTPU UCTIOJIb30BaHUH TaKOH
MykH. Mcnomnb3oBamu 00pasibel MyKH, HCKYCCTBEHHO 3apaskeHHbIC B. Subtilis, 00qydeHNe KOTOPHIX MPOBOIMIN HA TaM-
Ma-yctaHoBke «PXM-Y-20» ¢ hakrudeckoit 1030ii 4,0, 7,9, 11,9 u 15,8 k['p. B 00pasnax Myku onpenessiiia MUKpOOHOIIO-
TrUYecKHe mokasarenu oakrepuonorndeckumu metonamu. Ipusnaku KbX — meTonom npoOHOM 1a60paTOPHOI BBIIEUKH
C OLIGHKOHM CTeNeHu ee pa3BUTHs depe3 24—96 yacoB BBLAECPKKH MO MpeanioxkeHHO 10-0amibpHO opraHoiIenTH4ecKoi
mkase. [Tpu no3ax oomyuenus no 7,9 xI'p Habmonanock noeeimenne nokasarensi KMADAHM, a ipu qanbHeH1IeM yBeu-
YEHHH JI03bI — CHIDKEHHE, KoTopoe nipu 15,8 k['p coctaBmiio 15 pa3 mo oTHomIeHH 0 K KOHTpoIIr0. Komudectso B. Subtilis
BO Bcex obpasmax Obuto Menee 10 KOE/r. OtcyrerBue npusnakoB KEX He Habmromanocs y o0pasmoB ¢ 1030 o0myde-
Hust Boime 11,9 u 15,8 kI'p, HO TonbKO MpH BeIAEpKKE XJIe0a 10 24 u 10 48 4acoB cOOTBETCTBEHHO. CKOPOCTh Pa3BUTHUS
npr3zHakoB KBX MOHOTOHHO yMeHbIIamach ¢ yBEIMYEHHEM A03bI 00mydeHus. B ommame ot mokaszarenss KMADAHM,
ycuiienue nposiiienust KbX npu maneix 103ax 00Jy4eHHs HE BBISBIEHO. Y TOUHEHHE NMPAKTUUECKUX PEKOMEHIALMH 10
J03aM 00mydeHust Myku Juist mpegoTpatneHus KbX TpeOyroTcst JononHUTeIbHbIE HCCAE0BAaHUS Hal 00pa3laMu ¢ ecTe-
CTBEHHBIM YPOBHEM COJICpP)KaHMS e BO30yIuTeNnei.

Kniouegvie cnosa.: obmydenne, MIeHAYHAs MyKa, TEXHOJIIOTHUECKUE CBOUCTBA, KapTodenpHas 001e3Hb.

Influence of ionizing irradiation of wheat flour on the development of potato bread disease (p. 533-538)
A. S. Markov, L. Yu. Sergeeva, E. V. Nazimova, A. S. Romanov

Technologies for radiation processing of food products to preserve them from spoilage, and above all from microbi-
ological, are finding increasing industrial application. The aim of the studies was to assess the effect of ionizing radiation
treatment of wheat flour on the development of potato bread disease (CBD), which is caused by B. Subtilis microorgan-
isms and is a significant problem in the use of such flour. Samples of flour artificially infected with B. Subtilis were used,
irradiation of which was carried out on a gamma-ray “RKhM-Y-20" at an actual dose of 4.0, 7.9, 11.9 and 15.8 kGy.
Microbiological parameters were determined in flour samples by bacteriological methods. Signs of BSC — by the test
laboratory baking method with an assessment of the degree of its development after 24-96 hours of exposure according to
the proposed 10-point organoleptic scale. At irradiation doses up to 7.9 kGy, an increase in CMAFAnM was observed, and
at a further increase in the dose, a decrease was observed, which at 15.8 kGy was 15 times in relation to the control. The
amount of B. Subtilis in all samples was less than 10 cfu/g. The absence of signs of BSC was not observed in samples with
a dose of radiation above 11.9 and 15.8 kGy, but only when the bread was aged up to 24 and up to 48 hours, respectively.
The rate of development of signs of BSC monotonously decreased with an increase in radiation dose. Unlike KMAFAnM,
no increase in the manifestation of BSC at low doses of radiation was detected. Clarification of practical recommendations
on the doses of flour exposure to prevent BSC requires additional studies on samples with a natural level of its pathogens.

Keywords: irradiation, wheat flour, technological properties, potato disease.
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