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B. JI. Actrajgben

IMouBeHnHnasi 6MoTa B cucTemMe 3emJeneaus (c. 239)

[TouBozammTHAas cUCTeMa 3eMIIE/ICIHS B CEBEPHBIX paiioHax KazaxcTaHa mo3BosmIia He TOJIHKO CHU3UTh
BETPOBYIO 3pO3HI0, HO U BbIABUJIA PAJ] CYHICCTBCHHBIX HpO6J'IeM, CBA3AaHHBIX C NIEPECYIVIOTHEHHUEM ITaXOTHO-
TO ¥ TIOAMAXOTHOTO TOPU30HTOB, B PE3y/IbTaTe HHTEHCHBHOTO TIPUMEHEHHSI XUMUYECKUX CPEJICTB 3aIUTHI
pacTeHMi HapyIIeHbI OMOJIOTUYECKHE POLIECCHI B ITOYBE, CHIKAFOTCS TUIOAOPOIUE TTOJICH M YCTOMIMBOCTh
MIPOM3BOICTBA B 3aCYIILIMBBIC TO/IbI. B paboTe paccMaTpuBarOTCst BOIPOCHI Pa3BUTHS OMOJIOTUYECKUX MTPO-
IIECCOB C IEJBI0 UX aKTHBHU3AIIWY [T CTAOWIIN3AIIUH 3eMIICICITHS B YCIIOBUSAX CYXOH CTEIIH.

Kniouesvle cnosa: 3epHOBas MOHOKYJIBTYpa, HyJIEBask TEXHOJOTHsI 00paOOTKH MOYBBI, TyMYC, ITOY-
BEHHBIC TPUOBI 1 0AKTEpUH, MUKOPHU3a, TIOUBEHHAs] OMOTA, MII0I0CMEH, TTIOKPOBHBIC MTOCEBHI.

V. L. Astafiev
Soil biota in the agricultural system (p. 239)

The soil-protective system of agriculture in the northern regions of Kazakhstan reduced wind ero-
sion, but also revealed a number of significant problems associated with the re-compaction of arable
and subsurface horizons as a result of intensively used chemical plant protection products. Biological
processes in the soil were disrupted, field fertility and production stability in dry years were reduced. The
paper deals with the issues concerning the development of biological processes in order to activate them
to stabilize agriculture in dry steppes.

Keywords: grain monoculture, zero tillage technology, humus, soil fungi and bacteria, mycorrhiza,
soil biota, fruit change, cover crops.

A. T. AxmermnH, I. T. Arnarysos, T. K. MyxamenbsiHoBa

JKNepUMEeHTAJIbHOE HCC/IeJ0BAHUE BIUSIHUS 00pa00TKH ceMsIH NMIIeHUIbI MATHUTHBIM M0JIeM
Ha UX BojgonoriomeHue (c. 245)

HpI/IBeﬂeHBI PC3ybTaThl I/ICCHG}IOBaHI/Iﬁ BJIMSHUSA TPAAUECHTHOTO MArHUTHOTI'O I10JI Ha aKTUBU3ALIUIO
MIPOIIECCOB BOMOTIOTVIONICHHSI 3€pHA TIIICHUIIBI. YCTAHOBIICHBI 3aBHCHMOCTH BOJOTIOTJIONICHHUS 3€pHA
TMIIIICHATIBI OT BEJIMYMHBI MArHUTHON WHIYKIIMHA U CKOPOCTH JIBFDKEHUSI CEMSH B TPATUCHTHOM MarHUTHOM
nosie. OnpeneeHsl Harbosee 3(h(HEeKTUBHBIC PEKUMBI 00paOOTKH CEMSH MIICHHUIIBI copTa «barkupckas
MMOCTOSTHHBIMU MarHUTaMU MOJICPHU3UPOBAHHON yCTaHOBKH «LuKimoH-30».

Kniouesvle cnosa: npennoceBHas 00pab0TKa, MArHUTHOE T10JIC, TOCTOSIHHBIA MarHuT, CEMEHa TIIIe-
HUIIBI, 9KCTICPUMEHT, TEXHOJIOTHYECKHIE PEKUMBI, BIATOEMKOCTh CEMSIH.

A. T. Akhmetshin, D. T. Atnagulov, T. K. Mukhamedyanova

Studying experimentally the effect of treating wheat seeds with a magnetic field
on their water absorption (p. 245)
The paper presents the results of studying the effect of a gradient magnetic field on the activation
of wheat grain water absorption. The dependences of water absorption of wheat grain on the magnitude
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of magnetic induction and the movement speed of seeds in a gradient magnetic field are established. The
most effective treatment modes for wheat seeds of the variety ‘’Bashkirskaya” were determined with the
permanent magnets of the modernized installation *’Cyclone-30".

Keywords: presowing treatment, magnetic field, permanent magnet, wheat seeds, experiment, tech-
nologically modes, moisture capacity of seeds.

A. A. Bacuibes, O. B. I'opaees, A. 7K. Acanasnues, B. A. Cynran6aena,
T. T. lepruiesa, T. A. Arinapaauesn, H. /1. lyiimmemonen

JkoJioro-reorpaguyeckoe HCHbITAHNE YeJI0MHCKUX copToB KapTodessi B Kvipreizcrane (c. 250)

B ycnoBusix Yensibunckoii odmactu nposeneHa orneHka (B 2015-2019 rr.) aganTuBHOTO MOTEHIIMATA
COPTOB KapTodels YensOMHCKON ceneKiuu. BrigeneH 3KoJIOrnYecKy MIACTHYHBIA U CTaOMIBHBINA COPT
Kapanep (43,6 1/ra; b, = 1,22; S§? = 49,9), a Taxke MIaCTUYHBIH, HO HEJIOCTATOYHO CTAOWJIBHBIA COPT
Kamrak (45,8 1/ra; b, = 1,16; Sf =72,9). BricokyI0 NpOIyKTUBHOCTh UMEIHM COPTAa UHTEHCUBHOTO THUIA
Wuwn (47,0 1/ra; b, = 1,80) n bpacner (b, = 1,64). Cpenn HEHTPaIbHBIX COPTOB BBICOKOH yPOKAHHOCTBIO
omyaeTcsi cpemHecnenbiii copt KysoBok (40,3 1/ra). BeicOkoi KpaXMaJaMCTOCThIO KITyOHEW oTiInYa-
torcst copra Mumn (18,0 %), Kamrak (17,7 %) u Kasanep (17,2 %). Onn obecneurnBarot cOop Kpaxmasna
¢ exaununpl wiomaau 7,50-8,47 1/ra. Copt xaprodens ['ybepHarop npurogeH i TMETHYECKOTO TTHTa-
Hus (comeprkaHue kpaxmaia B KiyoHsax — 13,4 %). Dkonoro-reorpapuueckie UCIbITAHUS YEIIOMHCKUX
copToB KapTodens B ycnoBusix Pecnyonuku Kelpreizctan mo3Bojuin BeIICINUTh COPTA, NEPCIIEKTUBHBIC
g storo pernona. B 2019 rony copr I'ybepnarop chopmupoBan ypokailHoCTh kiyOHe#l 39,8 T1/ra,
a cpennecnenslii copt Kapanep — 39,0 1/ra, 4To COOTBETCTBOBAJIO YPOBHIO MPOAYKTUBHOCTH copTa JIxe-
mu (39,7 1/ra), paiionupoBaHHoro B Kbipreizcrane.

Kniouesvie cnosa: xaprodeis, COPT, MIACTUYHOCTb, CTAOUIBHOCTb, 3KOJIOr0-reorpapuueckoe UCIbl-
taHue, KeIprei3crat, ypokaiiHOCTb, KpaXMaaUCTOCTb.

A. A. Vasiliev, O. V. Gordeev, A. Zh. Asanaliev, V. A. Sultanbaeva,
T. T. Dergileva, T. A. Aydaraliev, N. D. Duyshembiev

Ecological and geographical testing of Chelyabinsk potato varieties in Kyrgyzstan (p. 250)

An assessment of the adaptive potential of potato varieties of the Chelyabinsk selection was made
in Chelyabinsk Oblast in 2015-2019, with the ecologically plastic and stable Kavaler variety (43.6 t/ha;
b,=1.22;5?=49.9) and the plastic, butnot stable Kashtak variety (45.8 t/ha; b = 1.16; 5>=72.9) being singled
out. Itsil (47.0 t/ha; b,= 1.80) and Bracelet (b,= 1.64) as the varieties of the intensive type had high productiv-
ity. Among the neutral varieties, the mid-ripening Kuzovok variety (40.3 t/ha) was singled out due to its high
productivity. The varieties Itsil (18.0 %), Kashtak (17.7 %) and Kavaler (17.2 %) were distinguished due to
their high starchiness of tubers as they provide the starch at the amount of 7.50-8.47 t/ha from a unit area. The
potato variety Gubernator is suitable for dietary nutrition, the starch content in its tubers being 13.4 %. The
ecological and geographical tests of Chelyabinsk potato varieties in the Republic of Kyrgyzstan made it pos-
sible to single out the varieties promising for this region. In 2019 Gubernator variety formed a tuber yield of
39.8 t/ha, and the mid-season Kavaler variety 39.0 t/ha, which corresponded to the productivity level of
Jelly variety (39.7 t/ha), zoned in Kyrgyzstan.

Keywords: potato, variety, plasticity, stability, ecological-geographical test, Kyrgyzstan, productiv-
ity, starchiness.
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A. A. Bacuabes, T. T. leprunesa, B. I1. leprusies

OueHka aJanTUBHOIO MOTEHIHAJA KoJuleKuun kapTodens FO:xkHo-Ypaabckoro
HAYYHO-HCCJIeJ0BATEIbCKOT0 HHCTUTYTA CaI0BOACTBA U KapTodeseBoacTBa (c. 257)

Orenka 217 copToB KOJUIEKIIUK KapTodens Mo mapaMeTpaM dKOJIOTHYECKOW TUTACTUYHOCTH M CTa-
OMJIBHOCTH TO3BOJIMIIA BBIIEINUTE 114 COPTOB ¢ BBHICOKOH aAaNTHBHOCTHIO K ycioBusiM FOxkHoro Ypana.
B ycnoBusix mo6anbHOro U3MEHEHHUs KiuMara HauOoIbIINI HHTEpeC Ul JalbHENUIIero HCIOAb30BAHUS
B CEJIEKIIMU UMEIOT 24 copTa KapTodes, COYeTaloe YKOIOTHYECKYIO MIIaCTUYHOCTh U CTAOMIBHOCTD
ypokast (B ux uucie gensionnckue copra Kapanep, 06.547.11 u 08.17.1). B cenexknuoHHOM mporiecce
HalAyT NpuMeHeHue 21 maacTU4YHbIA COPT C BBICOKOM MIJIM MOBBIIIEHHON ypOKallHOCTBIO, HO HEI0CTa-
TOYHOH ee cTabuiabHOCTHIO (B uX uncie Kamrak u 05.62.13 mectHoit cenekuun). Ocoboe 3HaYeHHe JUis
CEJIEKLIMOHHOM HayKW W IPAKTUKU UMEIOT 45 COPTOB HHTEHCUBHOTO THUIIA C BHICOKOM OT3BIBUMBOCTBHIO HA
yAy4IlIeHne YCIOBUH BhIpamuBaHus. B aTom uucie 8 coproB uensiOnnckon cenekuuu — M, Crimpu-
noH, Tapacos, 94.14.6, 2097/16, 05.60.24, 04.2.13, 06.18.7. Jly1s NOBBIICHUs CTAOUIBHOCTH KapTodere-
BOJICTBA MHTEPECHBI BHICOKOIIPOAYKTHUBHBIE COPTAa HEUTPAIbHOIO THUIIA, HE pEarupyIolue Ha yXyALICHHE
yCIIOBUH BbIpanuBanus. B uenssiOnHCKoN KOJIEKIIUU Takux copToB 20, n3 HUX 4 00pasiia MECTHOH CeJleK-
mu (98.1.29, 04.1.97, 05.22.57 n 09.23.30).

Kniouesvie cnosa: xaprodenb, COpT, MPOAYKTHBHOCTH, SKOJOTMYECKasl INIACTHYHOCTh, CTAOWIIb-
HOCTb, aJJalITUBHOCTb.

A. A. Vasiliev, T. T. Dergileva, V. P. Dergilev

Assessing the adaptive potential of the potato collection of South Ural Research Institute
of Horticulture and Potato (p. 257)

Evaluation of 217 varieties of the potato collection according to environmental plasticity and stability
parameters made it possible to single out 114 varieties highly adaptive to the conditions of the Southern
Urals. Under the conditions of global climate changes, 24 varieties of potatoes that combine ecological
plasticity and crop stability (including the Chelyabinsk varieties Kavaler, 06.547.11 and 08.17.1) are the
most interesting for further selection. In the selection process 21 plastic varieties with high or increased
productivity, but insufficiently stabile (including Kashtak and 05.62.13 local selection) will be used.
45 varieties of the intensive type with high responsiveness to improving growing conditions are of par-
ticular importance for science and practice. Among them there are 8 varieties of the Chelyabinsk selection
(Itsil, Spiridon, Tarasov, 94.14.6, 2097/16, 05.60.24, 04.2.13, 06.18.7). To increase the stability of potato
growing highly productive neutral-type varieties that are not responsive to the deterioration of growing
conditions are of interest. There are 20 such varieties in the Chelyabinsk collection, four of which are the
samples of local selection (98.1.29, 04.1.97, 05.22.57 and 09.23.30).

Keywords: potato, variety, productivity, ecological plasticity, stability, adaptability.
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A. 3. ILliaTtonoBa, H. E. I1aBjioB

H3y4denue KOMICKIUH KOCTPELOB B AKCTPEMAJILHBIX YCI0BUAX OMMAKOHbA (C. 266)

B crarse ncnonp3oBaHbl MaTepHaIbl UCClenoBaHui 3acmyxennoro arponoma PC(S) 3.I. Edbumona
n A.3. Ilnaronosoii 3a nepuon 1997-2001 rr. B ycnoBusix Oiimsakonbs PecyOmuku Caxa (SkyTust).
B xauecTBe 00bEKTa HCCIIEAOBAaHUN MIPUHATA KOJICKIMS KOCTpELoB 0e30cToro, upkyrckoro, Kapasaesa
u 6eperoBoro n3 MupoBoi koutekuuun BUP. [Ipenmerom nccnenoBaHus sBIsETCS M3y4eHHE arpoOHo-
JOTMYECKUX 0COOEHHOCTEH pa3HBIX BHIOB KOCTpela B KpailHe SKCTpEeMaIbHBIX YCIOBUSIX ONMSIKOHBS.
Lenb paboThl — mpoBeCTH OOMIMPHYIO OLIEHKY KOJUIEKIIMU Pa3HBIX BUAOB KOCTpela, 0TOOpaTh Hanboee
MepCIeKTUBHbBIE (DOPMBI IJIs NajbHeHIIel ceaeKIMOHHO0I padoThl B yeioBuax Pecrnybnuku Caxa (Sky-
THs1). Pe3ynprarsl Mcciae0BaHUM MMOKa3aay, YTo Ul CO3JaHMs MepCHEeKTUBHOIO MCXOIHOTO MaTephala

3



AIIK Poccuu. 2020. Tom 27. Ne 2

Ha Kpaitnem CeBepe 6osee mpUrogHbl MECTHBIE AUKOpacTymre (Gopmbl kocTpenoB KapaBaesa, upkyTt-
CKOTO M 06€30CTOr0, MOCKOJIbKY BCE MHOPaOHHBIE 00pa3Isl u3 MUpoBOi kKoyutekiuu BUP He Beiaepxu-
BAalOT CypOBBIE YCIOBUA Mepe3uMOBKH B OlMsKkoHE. M3 n3ydeHHBIX 00pa3lioB KOJUIEKIIMH OTOOpaHbI MO
KOMITJIEKCY XO3iCTBEHHO LIEHHBIX Mpu3HakoB 10 nydmmx obpasuoB u3 Llentpanbaoit SAxytuu u Oims-
koHa PecrryOmmku Caxa (SkyTusi). B Tom umncne 4 o6pasna Ha 4—5-M TOy KU3HH PAacTeHU 00€CTIeUnTH
YPOXKaMHOCTBIO 3esieHol Macchl 640...2277 r/M?%, ypokaitHOCTBhIO ceMsH 21...22,5 r/m?, 6 00pa3ioB Ha
3—4-M rosty xu3HU chOpPMUPOBANM ypOKaHHOCTH 3es1eHoi Macchl 991,5...1433 r/m* (HCP , = 15,2 r/m?)
C ypokaiHOCThIO cemstH 17,5...28,5 /M2, KOTOpBIC MPEBBICKIN CTaHAApTHBIA copT Kamanuuckuii 14
B 2,4...3 paza (HCP, = 1,7 r/M’). IIpn 5TOM OlleHKa Ha yCTOHYMBOCTH K TEOEHEBKE MOKA3aJa, YT KOPHEBAs
Macca Ha MMaXOTHOM TOPU30HTE TIOUBBI cocTaBmia y cranaapra 0,4 kr/m, a y 4 o0pa3loB MakCUMaJIbHBIN
npupocT coctaBui 1,2...1,32 kr/m?, y 2 o6pasuos Ha 4-m rogy sxusau 0,9...0,95 kr/m* (HCP , = 0,7 xr/m?).

Kniouesvie cnosa: xoctper 0€30CThIH, 3MMOCTOMKOCTh, YPOXKaiHOCTh, CyMMa aKTHBHBIX TeMIIEpa-
Typ, KOpHEBasi CUCTEMA.

A. Z. Platonova, N. E. Pavlov

Studying the smooth brome collection under the extreme Oymyakon conditions (p. 266)

The article presents the research materials by the honored agronomist of the Republic of Sakha (Ya-
kutia) Z.G. Efimova and A.Z. Platonova during 1997-2001 in the Oymyakon conditions of the Republic
of Sakha (Yakutia). The collection of smooth brome, Irkutsk brome, Karavaev’s brome and meadow
brome from the VIR world collection was taken as an object of research. The subject of the study is the
agrobiological features of different brome types in the very extreme conditions of Oymyakon. The pur-
pose of the work is extensive assessing of the collection of different brome types with selecting the most
promising forms for further selection in the Republic of Sakha (Yakutia). The research results showed that
to create promising source material in the Far North the local wild-growing forms (Karavaev’s brome,
Irkutsk brome and smooth brome) are more suitable, since other samples from other regions in the VIR
world collection do not survive in the harsh Oymyakon wintering conditions. From the studied samples
of the collection, ten best samples from Central Yakutia and Oymyakon (the Republic of Sakha (Yakutia))
were singled out according to their economically valuable traits. Four samples in the 4-5" year of plant
life provided the yield of green mass of 640...2277 g/m?, seed productivity of 21...22.5 g/m?, six sam-
ples in the 3-4™ year of life formed the yield of green mass 991.5...1433 g/m* (HCP , = 15.2 g/m*) with
the seed yield of 17.5...28.5 g/m?, which exceeded the standard Kamalinsky 14 variety by 2.4...3 times
(HCP, = 1.7 g/m*). At the same time, the assessment of resistance to winter grazing showed that the root
mass on the arable horizon of the soil was 0.4 kg/m for the standard, and four samples had the maximum
increase of 1.2...1.32 kg/m?, two samples in the 4" year of life had 0.9...0.95 kg/m* (HCP , = 0.7 kg/m?).

Keywords: smooth brome, winter hardiness, productivity, sum of active temperatures, root system.
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B. E. Cunelexon

Monenu 3510J1eBoii 00pad0OTKH MOYBBI B NOJEBbIX CEBO0OOOPOTAX
B Jecoctenu 3anaganoi Cudbupu (c. 272)

Jlornueckas, arposKoioruueckas Moaenu 35101eBoit 00pabOTKU U MOZIETh YIPABICHHS POy KIIUOH-
HBIM ITPOIIECCOM 3€PHOBBIX KYJIBTYp pa3pab0oTaHbl HA OCHOBE aHAJIN3a U 0000IIEHNS MHOTOJIETHUX JKCTIe-
puMenTanbHbIX JaHHBIX (2001-2019 1), MOMy4YeHHBIX PU PA3HBIX YPOBHSIX XUMHU3AINH U YCIIOBUSX YB-
JIQ)KHEHHUS BETETallMOHHOIO NEpHUOo/ia B MHOTO(PAKTOPHOM cTaliMoHapHOM nosieBoM omnbite CuoHUN3uX
COHIIA PAH na teppuropun OIIX DnutHoe B necocrenu HoBocubupckoro [Ipno6sst.

Kniouesvie cnosa: moznens, 3101eBas 00paboTKa, XMMU3aLUs, SKCTEHCUBHBIM, HHTCHCUBHBIN, arpo-
(u3nyeckue cBOCTBA MOYBBI, IOYBO3AILUTHAS, YPOKaHHOCTb, MIIEHNULIA, 3aTPAThl, [IOTOJIHbIE YCIOBUSL.
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V. E. Sineshchekov

Autumn tillage models for field crop rotation in the forest-steppe of Western Siberia (p. 272)

The logical, agroecological models of autumn tillage and the model for controlling the production
process of grain crops were developed on the basis of analysis and generalization of long-term experimen-
tal data (2001-2019) obtained due to difterent levels of chemicalization and conditions of wetting during
the growing season in the multi-factorial stationary field experiment of the Siberian Research Institute for
Scientific and Technical Research of the Siberian Scientific Center of the Russian Academy of Sciences on
the territory of experimental production farm “’Elitnoye” in the forest-steppe of Novosibirsk Ob Region.

Keywords: model, autumn tillage, chemicalization, extensive, intensive, agrophysical soil properties,
soil protection, productivity, wheat, costs, weather conditions.
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B. A. Byropun, U. b. lapes, /1. B. Byropun

OmnpenesieHue cpeHero pecypca 1Jisi OlleHKH HaesKHOCTH MJIEHOYHOI0 dJIeKTPoHarpeBares
€ NMPOBOJIOYHBIM Pe3UCTUBHBIM jieMeHTOM (c. 280)

B crarbe npuBezeHa KOHCTPYKIUS TEPMOIIEKTPUUYECKOTO MaTa JUlsl MporpeBa rpyHTa, B COCTaB KO-
TOpPOTr0 BXOAUT yCOBepIHGHCTBOBaHHBIfl TIJICHOYHBIN OJICKTpOHArpeBarecjib ¢ PE3UCTUBHBIM 3JICMCHTOM
B BHJIE BHICOKOOMHOM TIPOBOJIOKH. [1oTydeHo BeIpaskeHHe It OLIEHKU CPEHETO pecypca TaKoro IJIeHOY-
HOTO 3JIEKTpOHArpeBaresisi, UCXOAs U3 BEPOSITHOCTH CHUYKEHUS HAIPSDKEHUS TPO00s M30JISILIUN HUXKE Tpe-
ACJIBHO JOIMYCTUMOI'O 3HAYCHMUS. I[aHBI PEeKOMCHAAUU 110 SKCHIEPUMEHTAJIbHBIM HCCICAOBAHUAM, HEO0-
XOJMMBIM JUIs TIOY4EHUs YHUCIICHHOM OLIEHKU CPETHETO Pecypca ¢ IOMOIIBIO MOTYYEHHOTO BBIPAYKEHHUSI.

Kniouegule cnosa: mat nist nporpesa rpyHTa, IUIEHOUHBIH 3JIEKTpOHArpeBaTesb, IPOBOJOYHBIN pe3u-
CTUBHBIHN 3JIEMEHT, CpPEeJIHUI pecypc.

V. A. Butorin, 1. B. Tsarev, D. V. Butorin

Determining the average resource for assessing the reliability of a film electric heater with
a wire resistive element (p. 280)

The article presents the design of a thermoelectric mat for soil heating which includes an improved
film electric heater with a resistive element in the form of a high-resistance wire. An expression is ob-
tained for estimating the average life of the film electric heater based on the probability of a decrease in the
breakdown voltage of the insulation below the maximum permissible value. According to the results of
the experimental studies some recommendations are given to obtain a numerical estimate of the average
resource with the help of the obtained expression.

Keywords: mat for soil heating, film electric heater, wire resistive element, average resource.
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A. T. Bosmuios, T. A. Illlupodokosa, M. A. HabGaTuukosa, T. B. llbipkuna

IIpuMeHeHne TepMo3IeKTHYECKOTO 3¢ (eKTa B CBETOAHOIHOM CBeTHIbHMKE (¢. 284)

B crarbe paccmarpuBarorcs crioco0bl mpuMenenus dgdekra [lensrbe u 3pdekra 3eedbeka B TEIIIo-
Harpy>KCHHbBIX dJIeMeHTaX. [103TOMy IebI0 UCCIIEIOBAHUI SIBIISICTCS Pa3pabd0TKa MareMaTH4ecKon Mo-
JICIIN, CBSA3BIBAIOIICH MOITHOCTh CBETOJMOAOB M TEMIIEPATyphl pajraropa CBETHJIbHUKA. MareMmaTunue-
CKasi MOJIEJIb TEIUIOBOTO pEeXMMa OMHMCaHa C MOMOUIbI0 ypaBHEHUH TemoBoro Oananca. [IpuBenennas
MaTeMaTu4dCCKasa MOJIC/Ib CBETOJAUOJHOTO NCTOUYHMKA CBETA IMMO3BOJISICT MPOU3BECTU YUCIICHHYIO OLICHKY
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TCIIJIOTHI, BLIHCHHCMOﬁ IMOJIYIIPOBOJHUKOBBIM KPHUCTAJJIOM yCTaHOBHeHHOﬁ MOIIIHOCTH IIPpU HUCIIO0JIB30Ba-
HUH peOpHUCTOTO pasnaropa.

Kniouesvie cnosa: TepMOdIEKTpUIECKas TeHEPALs, AEKTPHUECKas YIHEPrHsl, TEMI0Ta, TepMonapa,
crcTeMa OXJIAXKICHHUS.

A. G. Vozmilov, T. A. Shirobokova, M. A. Nabatchikova, T. V. Tsyrkina

Thermoelectric effect used in a LED lamp (p. 284)

The article discusses how to use Peltier effect and Seebeck effect in heat-loaded elements. Therefore,
the goal of research is to develop a mathematical model that connects the power of LEDs and the tem-
perature of the lamp radiator. The mathematical model of the thermal regime is described by applying the
equations of heat balance. The mathematical model of the LED light source allows a numerical estimate
of the heat generated by a semiconductor crystal of installed power when using a fin radiator.

Keywords: thermoelectric generation, electric energy, heat, thermocouple, cooling system.
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A. T. Bosamuiios, P. b. SIpysiun, P. FO. Uaumoeros, . B. ActadbeB

TexHNKO0-IKOHOMUYECKasi OLICHKA OTPAHMYCHHS Pe30HAHCA B IIEPEXOAHBIX Npoueccax
ACHHXPOHHOTO 3JIeKTPONPUBO/IA 3aPe30HAHCHOI BUOPO3ePHOOUMCTUTEIbHONH MalIuHBI (c. 289)

PaccmoTpens! iepexoiHbie MpoLecchl Mycka 1 BbI0era BUOPO3EPHOOUHCTUTEIBHOM MAIIMHBI, TIOKa-
3aHa 11eJ1IeCO00Pa3HOCTh OCYIIECTBICHUS TOPMOKCHUS TaHHON MalllMHbI ACHHXPOHHBIM 3JIEKTPOBHUraTe-
jeM, paboTaloIKM B JUHAMUUECKOM pexuMe. OCHOBHBIMH SHEPrOHACHIIEHHBIMU y3JIaMU 3JIEKTPOIIPH-
BOJIa BUOPOMAIIIMHBI SBIISIOTCS BUOpAIUs pab0YMX OPraHoOB B XOJIOCTOM PeXHUMe (TPEHUE MOJIINITHIKOB
BHUOpaTopa 3a cyeT LEHTPOOEKHBIX CHJI TUCOATAHCOB) U KIMHOPEMEHHOM BapuaTop ckopoctu. OrpaHu-
YECHHME PE30HAHCa IIPU IIyCKe BO3MOXKHO IIPUMEHEHUEM COBPEMEHHBIX ACUHXPOHHBIX JABHUraTeled Cepuid
SA, y KOTOpBIX ITyCKOBOIl MOMEHT UMEET TaKOH K€ MOPSIO0K, YTO M KPUTHUECKHIL, @ TAK)KE IPUMEHEHUEM
CaMOPETyIUPyEMBIX BUOPATOPOB, OCYIIIECTBIIAS My CK MO/ TEXHOJIOTHUECKO Harpy3koil. [Ipu mycke MHO-
ropewieTHO B3M ¢ 00bIyHBIM BUOPaTOpOM MPEBBILIEHNE PE30HAHCHBIX AMIUTUTY]l OTHOCUTENBHO YCTa-
HOBUBIIMXCS pa00YUX B CPETHEM COCTABJISIET AJIsl BEPTUKAIbHBIX KojeOanuit 4,22 pasa, 171 TOBOPOTHBIX
4,25 paza. PaccMOTpeHBI BOIPOCHI TEXHUKO-D)KOHOMHUYECKHUX ACIIEKTOB OT HCIOJIb30BAHMS PETYIUPO-
BaHMsI KHHEMaTHYECKUX MapaMeTpOB BHOPO3EPHOOUMCTUTEIHHON MamIiHbI. Vcroap30BaHue 4acTOTHO
peryaupyemMoro acCMHXpoHHoro snekrpornpusoaa B3M c camoperynupyeMblM BHOpPaTopoM MO3BOJISET
YMEHBIIUTh MOLIHOCTB 3JIEKTpOABUraTess B 2—2,5 pasza, IOTEPU MOLIHOCTH B 4,3 pasa.

Kniouesvie cnosa: BUOPO3EpHOOUUCTUTEIbHAS MAILIMHA, PE30HAHC, aMIUIUTY/1a KojaeOaHii, MHepLHu-
OHHBII CaMOPETYIIUPYEMBIIA BUOPATOP.

A. G. Vozmilov, R. B. Yarullin, R. Yu. Ilimbetov, D. V. Astafiev

Technical and economic assessing for resonance limitation in transients
of the asynchronous electric drive in a superresonance grain-cleaning vibration machine (p. 289)

The transient processes of start-ups and run-outs of a grain-cleaning vibration machine are con-
sidered, with the expediency of this machine braking with an asynchronous electric motor operating in
the dynamic mode being shown. The main energy-saturated nodes of the electric drive of the vibration
machine are the vibration of the working elements in the idle mode (friction of the vibrator bearings due
to centrifugal forces of imbalances) and the V-belt speed variator. It is possible to limit resonance during
start-up by using modern 5A series induction motors with the starting torque in the same order as critical
as well as by using self-regulating vibrators starting under technological load. When starting a multi-lat-
tice VZM with a conventional vibrator, the excess of resonant amplitudes relative to steady working is
on average 4.22 times for vertical vibrations and 4.25 times for rotary ones.The technical and economic
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aspects due to controlling the kinematic parameters of a grain-cleaning vibration machine are considered.
The use of a frequency-controlled asynchronous VZM electric drive with a self-regulating vibrator allows
to reduce the electric motor power by 2-2.5 times and power losses by 4.3 times.

Keywords: grain-cleaning vibration machine, resonance, vibration amplitude, inertial self-regulating
vibrator.
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K. B. I'mem6a, A. B. I'punieako, A. M. Ilnakcun

B3auMocBsi3b KpUTepHs pHcKa TPABMUPOBaHUs NepcoHasa Ha npeanpustusax AIIK
U NMoKa3arejeil TPAHCIOPTHO-TEXHOJIOTHYecKo cucrembl (c. 294)

B pesynbrare TeopeTHueckux HUCCIEAOBaHUN pa3paboTaHbl MOAEIH (POPMHUPOBAHUS KPUTEPUS pU-
CKa TPAHCIOPTHO-TEXHOJIOTUYECKONW CUCTEMBI C YYETOM CPEJCTB M MPEAMETOB Tpy/aa U IMOKazaTesel ee
aneMeHTOoB. Ha ocHOBaHMM aHanin3a MepeyHs OLEHOYHBIX MMOKa3aTesel MPeICTaBlIeHa CXeMa ONTUMH3a-
UM TPAHCIIOPTHO-TEXHOJIOTHUECKOr0 Npoliecca B CEIbCKOX03HCTBEHHOM IIPOU3BOJCTBE. B pesynbrare
CHCTEMHOTI0 IOJIX0/Ia K MCCIIE0BAaHUIO YPOBHsI 0€30MacHOCTH NP TPAHCIIOPTHBIX paboTax M aHaIM3a
BJIMSIHUSI OCHOBHBIX (DaKTOPOB Ha YPOBEHb PHCKA YCTAHOBJICHO, YTO HEOOXOJMMO HCCIEeI0BaTh Xapak-
Tep U3MEHEHUS BXOAHBIX U BHYTPEHHHUX (PAKTOPOB, UX BIMSIHUE HA YPOBEHb O€30IACHOCTH MOJACHCTEMBI
«ormeparopy, KOJIMUECTBEHHAs OLIEHKa KOTOPOH oIpeesnseTcs nokazaTeaeM IpopeccuoOHaIbHON MPUro-
HOCTH Kak ()YHKIHEH OT OBICTPOTHI M NMPABWJIBHOCTH BBIIOJIHEHUS AeicTBuiA. [locTpoeHsl TeopeTmye-
CKH€ 3aBUCUMOCTH M3MEHEHUSI KPUTEPUS PUCKA TEXHOJOTUYECKON CHCTEMBI OT KOJUYECTBA ONEpaluii,
YTO yKa3blBaeT Ha HEOOXOIUMOCTh YBEJIMUEHUs onepaunuii, o0ecrneunBaonmx 0e30nacHoe yIpaBiIeHue
MAIIMHON C y4eTOM KBaJu(HUKAINUU MEePCOHAA M HEOOXOMUMBIX Ul O€30IacHOrO YNpaBIeHUS TEXHO-
JIOTHYECKUM TIPOLIECCOM C YUYETOM BIIHSIHUS MOKA3aTelsl MPUCIOCOOIEHHOCTH MAIIHBI M ITapaMeTpoB
YCIIOBUI CpeJibl, YCIOBUI TEXHUUECKOrO 00CIYKUBAaHUS U TEKYIIErO PEMOHTA.

Kniouesvie cnosa: puck, TpaBMHUPOBAHHUE, YEIIOBEK-ONEPaTOp MOOMIBHBIX MAIIMH, TPAHCIIOPTHBIE
paboThI, TOKa3aTenh KBATU(pUKAINY, PyHKIIMOHAIBHBIE BOBMOXXHOCTH.

K. V. Glemba, A. V. Gritsenko, A. M. Plaksin

The relationship of the risk criterion of injuring the staff of agricultural enterprises
and the indicators of a transport and technological system (p. 294)

Due to theoretical studies some models for forming the risk criterion of a transport and technological
system taking into account the means and objects of labor and the indicators of its elements have been
developed. Due to analyzing the estimated indicators, a scheme for optimizing the transport and techno-
logical process in agricultural production is presented. Applying the systematic approach when studying
the safety level of transport operations and analyzing the influence of the main factors on the risk level, it
was found that it is necessary to study the nature of changes of input and internal factors, their influence on
the security level of the “’operator” subsystem, the quantitative assessment of which is determined by the
indicator of professional suitability as the function from the speed and accuracy of actions. The theoretical
dependences of changing the risk criterion of the technological system on the number of operations are
constructed to indicate the need to increase operations ensuring safe control of the machine, taking into
account staff qualifications and maintenance conditions and current repair necessary for safe control of
the process, with the influence of the suitability indicator of the machine and environmental parameters
being taken into account.

Keywords: risk, injury, human operator, mobile machine, transport work, qualification indicator,
functionality.
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A. B. I'punenko, K. B. I'nem0a

HccaenoBanue nHGOPMATHBHOCTH U MAPAMETPOB IBUKEHUSI MELIEX010B
Ha HeperyJupyeMbIX NelexoaHbIx nmepexoaax (c. 303)

Bonpockr noBeIIeHnst 6€30MacHOCTH TIETIEX0I0B Ha PErYIMPYEMBIX U HEPETYIUPYEMBIX TIEIIEXO0I-
HBIX IEepexojax J0 CHX MOp akTyanbHbl. HemooreHka dyeaoBedeckoro (akropa CyIIeCTBEHHO CHUKAET
0€30MacHOCTh CHUCTEMBI BOJIUTEINbY, IEIIEX0/», «aBTOMOOMIIb», «I0pora» u «cpenay». B pesynbrare
TEOPETHUUECKHUX MCCle0BaHuil chopmMupoBaHa (HyHKIIMOHATBHAS MOJIENb JOMOIHUTEIILHOTO HH(OPMU-
POBaHUS BOIUTENICH O HAJIMYUU TIEMIEXOJ0B Ha TEMIEXOAHBIX Mepexoiax, 00 X KOJUYEeCTBE W Harpas-
JICHUU JBWKCHHMS, UCTIONB3Ys CXEMY CHUTYallMd 3aKpBITOr0 0030pa Ha J0pore mepesn HeperyaupyeMbIM
MEIIEXOAHBIM TIepexoioM. [IpeiokeHpl BApHaHThl pEXKUMOB (DYHKIIMOHUPOBAHUS TEXHUYECKUX CPEJICTB
JIOTIOJTHUTENILHOTO MH(POPMHUPOBAHUS BOAUTENEH Ha MEMIEXOIHBIX MEPEX0/1aX C IEbI0 MOBBIIICHHS Tep-
TUHEHTHOCTH WH(OpMAIrmoHHOTO Tojs. [IpemnokeHsl 1Be KOHIENTYyal bHBIE MOJENH, YKa3bIBAIOIIHE
CTIOCOOBI MOBBILICHHUS KaueCTBa MHPOPMUPOBAHUS BOAUTEINECH O HATMUUH NEIIEX010B, BO-TIEPBBIX, ITyTEM
BBEJICHUS JOMOJHUTENbHBIX HH()OPMAIIMOHHBIX CUCTEM B BUJIE SJIEKTPOHHOTO Ta0JIO C COMPOBOXKIAIOIICH
nemnexosa «Oerymuieit CTpoKoi», MOKa3bIBAIOIIETO €0 HAalpaBICHUE JABMKEHUS; BO-BTOPHIX, C TTOMOIIIBIO
«IMHAKTOTPaAMMBbD», CATHAITM3UPYIOMICH 0 HATMIHH TIEIIEX0/I0B, UX KOJTMYECTBE U HAIPABICHUH JIBUKCHHUS.
B pesynbrare uccnenoBanuil ObLTH ONpeaeneHbl (GaKTophl, B3SATHIE 32 OCHOBY IPOBEICHUS SKCIIEPHUMEH-
Ta, TAKME KaK CKOPOCTh MEIIeX0Aa U aBTOMOOWIIS, HAIPABICHHE M YHEPTUYHOCTD JIBUYKCHUS TMEIIeX0/a.
[IpuBoaKMTCS METOAMKA IKCTIEPUMEHTA, OMMCHIBACTCS MaTeMaTuyeckas MOJETb U ModTanHas o0paboTka
MapaMeTpoB HKCIIEPUMEHTA. DKCIIEPUMEHTAIILHO YCTaHOBIIEHO, UTO 0OJIee OMMACHBIMH SIBIISIFOTCSI CUTYa-
LIUH, T/IE TIEIIEXO0]] IBUKETCS CI€Ba OTHOCUTEIBHO IyTH JABMYKSHUSI aBTOMOOMIISI, IOCKOJIBKY OYKHIAE€MBbIi
Hae3/1 BBUYy OTPAaHUYCHHOW BUAMMOCTH MPOUCXOIUT MPH MEHBIINX CKOPOCTSIX MO0 CPABHEHUIO C aHAJIO-
THYHBIMH TTapaMeTpaMu I IBIKEHHs Tieniexoa crpasa. OnpeneneHo, 4To Mpy MOsSBICHUH Melexoaa
CJIeBa Hae3l OKUIACTCS yKe TP CKOpocTh aBToMoOmIs 12,04 M/c, a mpu MOSIBIICHUH €10 CIIPaBa — TOIBKO
npu ckopoctu 14,6 m/c. Pa3zHuiia 0cCTaHOBOYHOTO Iy TH COCTaBMIIA 5,5 M 32 MECTOM Haesza Ipu colutozie-
HUU CKOPOCTHU aBTOMOOMIIsA 14,6 M/C B cilydae MOSIBJICHUH IEIIeX0/1a CIIEBa.

Knrouegvle cnosa: HeperyaupyeMbI TMEMIEXOIHBIM MEPEeXOll, TOPOKHBIE YCIOBHS, BUIUMOCTb,
0030pHOCTH, HH(POPMAITMOHHOE TI0JIE, Hae3/, CKOPOCTh IEIIeX0/1a U aBTOMOOWIIS.

A. V. Gritsenko, K. V. Glemba

Studying the information content and parameters of pedestrian traffic
at unregulated pedestrian crossings (p. 303)

The issues of improving pedestrian safety at regulated and unregulated pedestrian crossings are still
relevant. Underestimating the human factor significantly reduces the safety of drivers, pedestrians, cars,
roads and environment systems. As a result of theoretical studies, a functional model has been formed to
inform drivers additionally about the presence of pedestrians at pedestrian crossings, about their number
and direction of movement, with the situation diagram when the road before an unregulated pedestrian
crossing is insufficiently observed being used. Some variants of operating modes for technical means
to inform drivers additionally at pedestrian crossings with the aim of increasing the pertinence of the
information field are proposed, with two conceptual models being proposed to indicate ways of improv-
ing the quality of informing drivers about the presence of pedestrians, firstly, by introducing additional
information systems in the form of an electronic display with a pedestrian accompanying “running line”
showing its direction of movement; secondly, with the help of a “pictogram” indicating the presence of
pedestrians, their number and direction of movement. Thus, the factors taken as the basis for the experi-
ment are identified, such as the speed of the pedestrian and car, the direction and vigor of the pedestrian.
The experimental technique is described along with the mathematical model and the phased processing
of the experimental parameters. It is experimentally established that situations where a pedestrian moves
on the left with respect to the vehicle’s path are more dangerous, since the expected collision due to lim-
ited visibility occurs at lower speeds compared to similar parameters for the pedestrian on the right. It
is determined that when a pedestrian appears on the left, collision is expected already at a vehicle speed
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of 12.04 m/s, and when it appears on the right - at a speed of 14.6 m/s. The difference in stopping distance
is 5.5 m behind the collision point, subject to the car speed of 14.6 m/s in the case when a pedestrian ap-
pears on the left.

Keywords: unregulated pedestrian crossing, road conditions, visibility, road conditions, information
field, hitting, pedestrian, car, speed.
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B. B. Epo¢ees, U. I1. Tposinosckas, /1. B. bazanosa

Oco0GeHHOCTH pacyeTa npeaesa BBIHOCAHBOCTH AeTaJleil U y3J10B MalINH
Npu yiapHoMm Harpy:xenuu (c. 310)

B crarbe npeuioskeHa METOAMKA pacyeTa Mpejesa BEIHOCIMBOCTHU JIeTalei U y3J0B TEXHOJIOTHYe-
CKOTO 000pYIOBaHUS arpONPOMBIIIIICHHBIX MPEANPHUITHIA, pab0TAIOIIEro B yCIOBUAX MUKINYECKOTO Ha-
TPY>XEHUS U BOCIIPUHUMAIOIIETO YIapHbIe HArPY3KH B Tpoliecce SKCIUTyaTanui. MeTouKa No3BoIseT Ha
0a3e «IOJHOW KPUBOM yCTAJIOCTH» KOHCTPYKIIMOHHBIX MaTepUajoB MPOBECTH OLIEHKY pecypca TEXHOJIO-
TMYECKOT0 000pY/I0BAHUS, UCKIIIOYAst CIOKHYIO MIPOLeypy MOHUTOPUHTA.

Kniouesvie cnosa: ynapHoe HarpyeHUe, MAIOIMKIIOBAs yCTAIOCTh, y3JIbl U ICTAIA MAIlIUH, PacdyeT
pabouero pecypca.

V. V. Erofeev, 1. P. Troyanovskaya, D. V. Bazanova

Finding the endurance limit for machine parts and assemblies under shock loading (p. 310)
The article proposes a procedure for calculating the endurance limit of parts and components of tech-
nological equipment operating under cyclic loading and shock loading. The procedure allows assessing
the resource of technological equipment on the basis of the “’complete fatigue curve” of structural mate-
rials, with the complicated monitoring being eliminated.
Keywords: shock loading, low-cycle fatigue, components, parts, machines, calculation, working life.
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P. 10. UiiumberoB, /I. B. Acragnes, T. B. Tunbkuna, E. M. KokoJsieB

HccnienoBanne MOTOPHOIO MacJjia IBUTraTe/isi BHyTPEHHEr0 Cropanus
31eKTPOPU3UYECKUM METOA0M KOHTPOoJs (c. 315)

CrarrcTHYeCKUi aHau3 BO3HUKAIOIINX HEMCITPABHOCTEH B aBTOMOOMIISIX TIOKA3bIBACT, YTO Ha JIOJTIO
JIBUTATEIIs BHYTPEHHETO cropanus npuxofautcs B cpeaneM 30 % Bcex HemcnpaBHocTell. Benymue aBro-
MOOWJIbHBIE KOHIIEPHBI Pa3padaThiBalOT U BHEAPSIOT CUCTEMbl MOHUTOPUHTA W KOHTPOJS TEXHUUYECKO-
IO COCTOSIHHSI arperaTtoB M y3JI0B aBToMoOwiield. OQHUM M3 KPUTEPHUEB OIICHKH MCIPABHOTO COCTOSTHHS
JIBUTATEIIsI BHYTPEHHETO CTOPAHMSI SIBIISIETCS CKOPOCTh «CTapeHHsD» MOTOPHOTO Macia, O KauecTBE KO-
TOPOTO MOYKHO CYIHTBH IO M3MEHEHHUIO €ro 3JICKTPOPU3NISCKUX CBOWCTB, TAKUX KaK IUAJICKTPHUCCKAS
MMPOHUIIAEMOCTh U BA3KOCTh. B paboTe mpejcTaBieHbl Pe3yJbTaThl UCCIICIOBAHUS BSI3KOCTH MOTOPHBIX
Macell ¢ TOMOUIBIO YIBTPAa3ByKOBOIO METOJ]a U3MEPEHUs, KOTOPhIN OTIMYAETCSI CBOCH KOMIIAKTHOCTBIO
1 OBICTPOICHCTBHEM IO CPABHEHUIO C M3BECTHBIM METOIOM (BHCKO3UMETD). Pe3ynbraThl SKCIIepUMeH-
TaJIbHBIX UCCIEAOBAaHUMN TTO3BOJISIOT JIeNIaTh KAYeCTBEHHYIO OLIEHKY CBOMCTB MOTOPHOTO Maciia B IIpoIiec-
Cce JKCIUTyaTallly JBUTATENe BHYTPEHHETO CTOPaHHUs aBTOMOOUIICH.

Knrouesvie cnosa: cMa304HbI MaTepuall, MOTOPHOE MAcCJ0, BI3KOCTh MOTOPHOTO Maciia, YIbTPa3By-
KOBOM MeTo.
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R. Yu. Ilimbetov, D. V. Astafiev, T. V. Tinkina, E. M. Kokolev

Studying the engine oil of an internal combustion engine with
the electrophysical control method (p. 315)

The statistical analysis of occurring malfunctions in automobiles proves the share of the internal com-
bustion engine to account for an average of 30 % of all malfunctions. Leading automobile concerns develop
and implement systems for monitoring and controlling the technical condition of units and components of
automobiles. One of the criteria for assessing the working condition of an internal combustion engine is the
rate of “’aging” of engine oil, the quality of which can be judged by changes in its electrophysical properties,
such as dielectric constant and viscosity. The paper presents the results of studying the viscosity of motor oils
using the ultrasonic measurement method, which is distinguished by its compactness and speed compared
to the known method (viscosity gage). The results of experimental studies allow us to make a qualitative
assessment of the properties of motor oil in the process of operating internal combustion engines.

Keywords: lubricant, engine oil, engine oil viscosity, ultrasonic method.
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A. H. Kozuios, B. U. lllarpykos, II. A. IL1eckayes

Bansinue TeXHMYECKOr0 COCTOSTHHS JJOMIbHBIX YCTAHOBOK HA KA4eCTBO CHIPOro MoJioka (c. 322)

OrpomHas Ouosoruueckasi IEHHOCTh MOJIOKAa COCTOUT HE TOJIBKO B COCTaBe MUHEPAJIbHBIX JJIEMEH-
TOB U BUTAMHHOB, HO M B BBICOKOM MEPEBAPUBAEMOCTH €TI0 U MOJIOYHBIX MPOIYKTOB (95-98 %). Aynut
TEXHUYECKOTO COCTOSHUS 19 MOUIBHBIX YCTaHOBOK THIA MOJOKONPOBOJA HA MOJOYHBIX KOMILIEKCAX
6 CeIIbCKOXO3WCTBEHHBIX TPEMPUATHI BBISBUJ, YTO TEXHUYECKOE COCTOSTHAE OOJBITMHCTBA YCTAHOBOK
HE COOTBETCTBYET HOPMATUBHBIM IOKa3aresisiM 1o ctabminbHOCTH (50 %) 1 epernany paspexenus (20 %),
TepMETHYHOCTH TpyOompoBona (42 %), ommbku nokazaHuii Bakyymmerpa (58 %), pocra paspexeHus
B cucteme MosiokornpoBosa (32 %) u pazdpocy nokazanuii mynbcaropa (50 %). UccnenoBanus nokaszaim,
YTO Ha YCTAHOBKAX, HE COOTBETCTBYIOIIUX TEXHHYECKOMY ayIHTy, CHIPO€ MOJIOKO MOJYy4Yald HE BBIIIE
BTOPOTO COPTa MO KOJIMYECTBY COMAaTHMYECKUX KIIETOK, a MO0 OaKTepHanbHOW 00CEMEHEHHOCTH — MEePBO-
rO-BTOPOTO COpTOB. Ha OMIIBHBIX YCTaHOBKAX, B KOTOPBIX PEKUMBI paOOThI YCTAHOBOK COOTBETCTBOBAIIH
HOpMAaTHBaM, Ka4eCTBO MOJIOKA HE IOCTHIIIO BBICIIETO COPTA, YTO CBUICTEIHCTBYET O MMEIOIIUXCS Hapy-
HICHUSAX B TEXHOJOTHUH MAITMHHOTO JO€HUs. PeKuMbI pabOThl yCTAHOBOK C TEXHHUECKUMH OTKJIOHEHHSI-
MU, TIPEBBIIIAIONIMMHA HOPMATUBHEIC, B OOJIBIIEH CTETICHH BIIUSIOT Ha KOJIMYECTBO COMAaTHYECKUX KIECTOK
B CbIpoM MoJioke, ueM Ha KMADAHM.

Knrouegvle cnosa: TeXHUUECKHIA ayIUT, Y37Ibl JOWIBHBIX YCTAHOBOK, KAYECTBO, CHIPOE MOJIOKO.

A. N. Kozlov, V. 1. Shatrukov, P. A. Pleskachev

Effects of the technical condition of milking machines on raw milk quality (p. 322)

The enormous biological value of milk consists not only in the composition of mineral elements and
vitamins, but also in its high digestibility (95-98 %). The audit of the technical condition of 19 milking
pipelines such as milk pipelines at dairy complexes of 6 agricultural enterprises revealed that the technical
condition of most installations did not meet the normative indicators for stability (50 %) and differential
pressure (20 %), pipeline tightness (42 %) and gauge error readings (58 %), an increase in rarefaction in
the milk pipeline system (32 %) and the spread in the pulsator measurements(50 %). The studies proved
that in installations that did not comply with the technical audit, raw milk was obtained no higher than the
second grade in terms of the number of somatic cells, and the first or second grades according to its bac-
terial load. The milking machines the operating conditions of which were in compliance with the stand-
ards, the milk quality was not of the highest grade indicating the existing violations in the technology of
machine milking. Operating modes of installations with technical deviations exceeding the standard ones
had a greater effect on the number of somatic cells in raw milk than on QMAFAnM.

Keywords: technical audit, milking units, quality, raw milk.
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A. H. Kozuios, B. U. lllarpykos, II. A. [11eckaues, A. C. Pomanos

MammHHOe J0eHHe H ACNEeKThI NPOGUIAKTHKY 3200/1eBaHUI KOPOB MacTHTOM (¢. 327)

Bo Bcem Mupe omHOM M3 mIaBHBIX IpoOIeM MPH MAIIMHHOM JO€HHE KHBOTHBIX SIBJIsIETCS 3a00ie-
BAaE€MOCTh BBIMEHH KOpPOB CyOKIMHUYecKoi (hopmoii mactuta. CoBpeMEHHAast U KOMIUICKCHAsI IPOTrpaMMa
NPOGUIAKTHUECKUX MEPONPHIATHN 10 MPEIYNpPEexIeHHIO 3a001€BaHUIl KOPOB MACTUTOM pa3paboTaHa
W BHEJIpeHa B X03sicTBax YemsiOunckoi oOmactu. [yt ATHX 1ieNell MCTOIb30BajCs CIIEKTP MPOIYKIHH
¢upmel ANKAR st rurnenst Beimern (ANKAR Before Oxy 1 ANKAR Green Fito) n nesundexmun
MOJIOYHOTO 000py/noBaHMs (KHCIOTHO-IIEJIOUYHbIE Molomue u aesuHduuupyromue cpeacrsa ANKAR-
superacid hw m ANKAR-alkali hw). ITocne 3-mecsun0i caHUTapHO-TUTHEHUYECKOI 00pabOTKN BBIMEHH
B TEYCHHE BCEX JOCK KOJMYECTBO KOPOB, OOJIBHBIX MACTUTOM, CHU3WIOCH Ha 43 %, a OT MpUMEHEHHS
JIEKapCTBEHHBIX NpenapaTtoB — Ha 25 %. [IpennoxeHHas KOHCTPYKIUSA MEXaHUYECKOTO HHIUBUAYaIbHOTO
JIETEKTOpa MAaCTUTA TTO3BOJIMJIa MACCOBO BBISIBUTH CYOKIIMHHUYECKYIO (hOpMy 3a001€Ba€MOCTH MacTUTOM
y BCeX KOPOB B TE€UCHHWE OIHOHN Joiku. E>keHEeBHOE BBISBICHHE CYOKIMHUYECKON (DOpPMBI MacThTa
y BCEro JIOWHOTO CTajJa ¢ MOMOIIBIO AETEKTOpa CYOKIMHINYECKOH (POPMBI MacTUTa MO3BOJIHMIIO CHU3HUTH
KOJIMYECTBO OOITBHBIX KOPOB /10 1-2 %. MexaHnueckuii JeTeKTOp MacTUTAa IO CBOEMY TEXHOJIOTHYECKOMY
HA3HAYCHUIO AHAJIOTHYEH OIPEICNCHUIO CyOKITMHNYECKOW (hOPMBI MacTUTa C MOMOIIBIO CTIEIUATBHBIX
KUJIKUX TpenapaToB. KagecTBo Moliku o0opynoBanusi Ha MoodHoM kKomruiekce OO0 «3aps» 1o cMbl-
BaM B 20 y3nax u netansax BoisiBIIO 95—-100 %-i1 ypoBeHs ae3uH(eKInu 060pya0BaHuUs.

Kniouesvie cnosa: cyOxknuHn4eckas GpopMa MacTUTa, TUTHEHA BBIMEHH, J1€3UH(EKIUS MOJIOYHOTO
000pyI0BaHUsl, JETEKTOP MACTUTA, MACTUTHOE KOJIBLIO.

A. N. Kozlov, V. I. Shatrukov, P. A. Pleskachev, A. S. Romanov

Machine milking and aspects for preventing cows from mastitis (p. 327)

Around the world, one of the main problems concerning machine milking of animals is the incidence
of subclinical form of udder mastitis. The modern and comprehensive program for preventing cows from
mastitis has been developed and implemented in the farms of Chelyabinsk region. For these purposes,
a range of ANKAR products was used for udder hygiene (ANKAR Before Oxy and ANKAR Green
Fito) and dairy equipment disinfection (acid-base detergents and disinfectants ANKAR-superacid hw and
ANKAR-alkali hw). After 3 months of sanitary treatment and cleaning of the udder at every milking, the
number of cows suffering from mastitis decreased by 43 %, and the use of drugs decreased the number
of sick cows by 25%. The proposed design of a mechanical individual mastitis detector made it possible
to identify the subclinical form of mastitis in all cows during one milking. The daily detection of the sub-
clinical form of mastitis in the entire milking herd with the help of the detector made it possible to reduce
the number of sick cows to 1-2 %. The mechanical mastitis detector is similar in its technological purpose
to the determination of the subclinical form of mastitis with the help of special liquid preparations. The
quality of washing equipment at the dairy complex OOO ‘’Zarya” in terms of washes at 20 sites and parts
revealed the equipment disinfection at the level of 95-100 %.

Keywords: subclinical form of mastitis, udder hygiene, disinfection, dairy equipment, mastitis detec-
tor, mastitis ring.

%k ok

B. B. Murpamyk, M. II. bapanosa

KoncTpykuusi 6eClIMJIOTHOTO JIETATEIbHOI0 aNnapara J1Jisi IpuMeHeHust
B CeJIbCKOM X03s1iicTBe (¢. 333)

[TpoBeneH TeopeTHUecKHii aHamu3 cdep NPUMEHEHHUs OSCIHMIOTHOTO JIeTAaTeNbHOTrO armapara
(BITJIA) B cenbckoM xo3stiicTBe. [Ipon3BeeHO CpaBHEHNE ANIBTEPHATUBHBIX YHUBEPCAIBHBIX KOHCTPYK-
nuii. Pazpaborana maremaruueckas mojenb nporecca nojiera BITJIA yHuBepcaibHOM KOHCTPYKIUH,
KOTOpasi MO3BOJISIET B PEXKHUME PEalbHOIO BPEMEHHU MPOTHO3MpOBaTh xapakrep aBwxkeHus bIIJIA u Ha
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OCHOBAHHHU OTOI'O OHpCI[CJBITb OIITUMAJIBHBIC HapaMeTpBI nu pe)KI/IMBI pa6OTI:>I aJIr OpI/ITMOB CTa6I/IJ'II/ISaLII/II/I
nu ynpaBneHI/m B 3aBUCHUMOCTHU OT yCJIOBI/Iﬁ C-)KCHJ'IyaTaL[I/II/I, BBITTOJIHACMBIX q)yHKL[I/Iﬁ 1 3a1a4 CCIIbCKOI'O
X03siCcTBa.

Knrouesvie cnosa: maremarndeckas MOJICINb, OCCITUIIOTHBIN JIeTaTEeIbHBIN ammapar, CelbCKOe X03sH-
CTBO, BJIEKTPOOOOpYyIOBaHHE.

V. V. Mitrashchuk, M. P. Baranova

Designing an unmanned aerial vehicle for using in agriculture (p. 333)

The theoretical analysis of applying an unmanned aerial vehicle (UAV) in agriculture is carried out,
with alternative universal designs being compared. A mathematical model for the flight process of the un-
manned aerial vehicle is developed as a universal design, which allows real-time predicting the movement
pattern of the unmanned aerial vehicle and therefore determining the optimal parameters and operation
modes of stabilization and control algorithms depending on the operating conditions, performed functions
and tasks posed.

Keywords: mathematical model, unmanned aerial vehicle, agriculture, electrical equipment.
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B. H. Huxonaes, M. C. AxmerBaJuues, A. B. JIurau, B. B. Ileppymnn

Pasnenenne nuBHOM APOOMHBI HA KPUBOJIHMHEIHOM JIOIACTH POTOpPa
BHOPaNIMOHHO-IIeHTPOOekHOI neHTpudyru (c. 339)

Llenb nccrenoBanus — aHATUTUYECKOE ONMCAHME MpoIecca pa3AeeHNs MMBHOW IPOOUHBI HA KpH-
BOJIMHEHHOM JIONACTH pOTOpa BUOPALMOHHO-IIEHTpOOekHOH nenTpudyru. Mcnonp3oBanuch aHanuTuye-
CKHE METO/Ibl HCCIIeIoBaHus. B pesynbrare aHanusa ABMKEHMS 4aCTHUIIBI TMBHOW APOOHHEI 110 nepdopu-
POBaHHOM KPHBOJIMHEHNHOMN JIONACTH, 3aKPEIVICHHOW Ha TOPU30HTAJIBLHOM POTOPE, BPaIAOIIENHCsl OKOJIO
BEPTUKAIBHOW OCH, BBISBIEHBI pallMOHAJIBHbBIE TTAPAMETPBhI ATOM JIONACTH BHOPALMOHHO-IIEHTPOOEKHOMN
neHTpudyru A 3pQeKTuBHOrO pasaeneHus MUBHOM JAPOOMHBI HA TYCTYIO M KHJIKYIO (PaKIUH: Yo
araku 55° ¥ paanyc KpuBHU3HBI Jonacty 190 mm.

Kniouesvie cnosa: nuBHas ApoOuHa, paseneHue, neHTpudyra, BuOpamus, poTop, J0MnacThb.

V. N. Nikolaev, M. S. Akhmetvaliev, A. V. Litash, V. V. Pervushin

Separating spent grains on the curved blade of a vibrational centrifuge rotor (c. 339)

The purpose of the study is to analytically describe the process of separating spent grains on the
curved blade of a vibrational centrifuge rotor with analytical research methods being used. As a result of
analyzing the movement of a spent grain along the perforated curved blade mounted on the horizontal
rotor working vertically, the rational parameters of this vibrational centrifuge blade for efficient separation
of spent grains into the thick and liquid fraction were revealed: the angle of attack is to be 55° and the
curvature radius of the blade is to be 190 mm.

Keywords: spent grain, separation, centrifuge, vibration, rotor, blade.

%k koK

B. M. Ilonos, E. H. Enumkos, B. A. Aponbkuna, E. U. Kpupomeesa

MaremaTu4eckasi MoJeJib 111 000CHOBAHMS MAPAMETPOB MJIEHOYHOT0 YIEKTPOHATpeBaTeIs
HAa OCHOBE BHICOKOOMHOI NPOB0JIOKH (c. 346)
B nacrosiiee Bpemst IIMPOKOE pacrpoCTpaHeHHEe MOTYYHIIH IIJICHOYHBIE 3IeKTpoHarpesatenu (4, 5,
6, 7]. OH1 UMEIOT camMblil IIMPOKUN CIIEKTP KOHCTPYKIIMIA U OTpaciei npumenenus [ 1, 2, 3, 10, 11], cpenn
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HUX UMEIOT MECTO HarpeBaTelln, pe3UCTUBHBIN JIEMEHT KOTOPBIX BBIMOJIHEH U3 MPOBOIOKUA. OHM 3apeKo-
MEH/I0Bali ce0s1 HaJIe)KHOCTHIO B CHCTEMAax OTOILUIEHUs M oborpesa termi. OHaKo B TaKUX 00NacTsIX,
KaK CyIIIKa IPEeBECHUHBI, CEJTbCKOX035HCTBEHHON MPOAYKIIUH U JAKOKPACOYHBIX H31enuii [8, 9], Tpedyercs
MOBBILICHHASI TUIOTHOCTh MOTOKA U3JIY4YEHHUS, a CII€0BATENIbHO, OBBIIICHHAs TEMIIEpaTypa MOBEPXHOCTH
HarpeBaTesbHOro 31eMeHTa. Llenpio JaHHO! cTaThy SBJISIETCS CO3/laHMe MaTeMaTU4ecKOi MoJenu, onu-
CBIBAIOIIEH pacrpeieieHue TeIula 10 OBEPXHOCTH HarpeBarelis s MOCIEAyIOIero ONpeaeIeHns mpe-
JIEJIBHOM IJIOTHOCTH MOLIHOCTH HarpeBa, TOMyCTUMOM /17151 0€3aBapHiHOTO peskrMa paboThl HArpeBaTeIs
Ha OCHOBE IIPOBOJIOYHOT'O PE3UCTUBHOIO 3JIEMEHTA.

Kniouesvie cno6a: 1II€HOUHBIN 3JIEKTPOHArpeBaTellb, IJIOTHOCTh TEIUIOBOTO NOTOKA, PacIpeieieHue
TEMIIEPaTyPHI.

V. M. Popov, E. N. Epishkov, V. A. Afonkina, E. I. Krivosheeva

Mathematical modeling for substantiating the parameters of a film electric heater based
on high-resistance wire (p. 346)

Currently, film electric heaters are widely used [4, 5, 6, 7]. They have the widest range of designs and
applications [1, 2, 3, 10, 11], among them there are heaters, the resistive elements of which are made of
wire. They have proven themselves to be reliable in heating systems and heating greenhouses. However,
in areas such as drying wood, agricultural products and coatings [8, 9], an increased radiation flux density
is required along with an elevated surface temperature of the heating element. The purpose of this article
is to create a mathematical model that describes the distribution of heat on the surface of the heater for
the subsequent determination of the maximum density of the heating power that is acceptable for the trou-
ble-free operation of the heater based on the wire resistive element.

Keywords: film electric heater, heat flux density, temperature distribution.
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A. B. CrapyHos, I1I. C. Ukcanos, I. O. XKykos, A. M. lllectakos

OueHka COCTOSIHUSI CeTMEHTOB pexxyuiero annapara «Schumacher» (c. 351)

CraThs OCBsIILIEHA UCCIIEI0BAaHUIO COCTOSIHHSI CETMEHTOB PEKyILero anmnapara «Schumacher», ycra-
HAaBJIMBACMOI'0O Ha HIMPOKOM CHEKTPEC COBPEMECHHbLIX Y6OpOUIHI)IX MalllnH OTCYECTBCHHOT'O 1 3apy6e>KH0r0
ucnonHeHus. PaccMaTpuBaloTCst yCTPOWCTBO M HMPUHIIMIT ACWCTBUS PEXYILEro anmapara, JOCTOMHCTBA
Y HEJOCTaTKH MPHMEHSIONIETOCs MEeToJa cpe3a credieil pacTeHnid. AHATU3UPYETCsl aKTyalbHOCTh BO-
npoca BOCCTAHOBJICHUA U YIIPOUHCHUA IMOBCPXHOCTHU PCXKYHIUX CCIMCHTOB. HpI/IBeIIeHBI METOAHKa nU3-
MEpEeHHS CTENEHH HM3HOCA PEXYIIUX CETMEHTOB M PEe3yJbTaThl M3MEPEHH. YCTaHOBIIEHO, YTO M3HOC
MIOBEPXHOCTH CETMEHTOB PEXKYIIEro anmapara HOCUT JIMHEHHBIH U MPONOPIMOHAIBFHO BO3PACTAIOIINI
XapakTep, MaKCUMaJIbHBIN H3HOC PEXYIIUX CETMEHTOB Npu HapaboTke 90 yaco cocrasiuser 0,5 MM, Tpu
3TOM 00J1aCTh MAKCUMAJILHOTO H3HOCA MMPpUXOAUTCA Ha HOCOK CETMCHTA, TBEPAOCTH ITOBEPXHOCTHU CCIMCH-
Ta B MPOIECCEe IKCITyaTallui He u3MeHsieTcst U octaetcs B npezenax 56—57 HRC. 3smenenue cpeaHero
3HAYCHUS MACChl PSXKYIINX CETMEHTOB 3a HapaboTky B 90 yacoB cocraBmio 13 rpamm. CkopoCTh M3Ha-
IIMBaHUs pexxymux cermenToB coctasuia 0,005 mm/g nm 0,15 r/4.

Knrouesvie crosa: pexynmii anmapat «Schumacher», 3a30p, pexxyniyil cerMeHT, CABOCHHBIN TaJell,
cpe3 cteluiell, xapakTep U3HOCA.

A. V. Starunov, Sh. S. Iksanov, G. O. Zhukov, A. M. Shestakov

Assessing the condition of Schumacher cutting unit segments (p. 351)
The article is devoted to studying the state of the Schumacher cutting unit segments installed on a
wide range of modern harvesting machines of domestic and foreign design. The design and the operation
principle of the cutting unit, the advantages and disadvantages of the applied method of cutting stems
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of plants are considered, with possible restoration and hardening of the surface of the cutting segments
being analyzed. The technique of measuring the degree of wear of the cutting segments is presented along
with the measurement results. It has been established that the surface wear of the cutting unit segments
is linear and proportionally increasing, the maximum wear of the cutting segments caused by 90 hours
of operation is 0.5 mm, while the maximum wear being on the toe of the segment. The hardness of the
segment surface does not change during operation and remains 5657 HRC. The change in the average
mass of the cutting segments for an operating time of 90 hours is 13 grams. The wear rate of the cutting
segments is 0.005 mm/h or 0.15 g/h.

Keywords: Schumacher cutting unit, clearance, cutting segment, double finger, stalk cut, wear pattern.
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A. M. I'eptman, T. C. CamconoBa, E. M. Manuna, H. ®@. Y pumunena

Pouib coeii TskeILIX METAIOB B Pa3BUTHM (oJ1e3Hel
JKeJIyIOYHO-KMIIEYHOT0 TPAKTAa JKMBOTHBIX (¢. 357)

B crarpe paccMaTpuBaloTcs BOIPOCH! MPUYUHBI PA3BUTHSI TACTPOIHTEPUTOB Y TEJST U NITUIbI, HAXO-
JIIUXCS B YCIOBUAX IPUPOJHO-TEXHOTEHHON MPOBUHIIMH. DKCIIEPUMEHTAIbHBIEC UCCIIET0BAHUS BBIIIO-
HEHbl Ha TeppuTopun YensOMHCKON 001acTH, MMEIOIIEH pa3BUTHIN MPOMBILUICHHBIH CEKTOP, BHIOPOCHI
KOTOPOTO COJIepKaT COJIN TSKEJIBIX METAJIJIOB. DJIIEMEHTbl KyMYIUPYIOTCS B [IOYBEHHOM U PACTUTEIbHOM
nokpose. IIpu uccienoBaHuy roroBsIX KOPMOB, HCIIOJIB3YEMBIX B KOPMJIEHHH IOJOIBITHBIX, BBISIBICHO
BBICOKOE COZIEp)KaHUe KaJMMsl, HUKEJsl, CBUHLIA, B OTAEIBHBIX 00pa3iax — xeye3a. YpoBeHb OMO3JIeMEH-
toB ObLT HHKE M/LY. [1pu remaTonornyeckoM rccae0BaHUH MOJOMBITHBIX COACPKAHUE KaMHUsI, HUKEIIS
Y CBHUHIIA OBLIO BhIIE pedepeHCHBIX 3HaYeHHN. [Ipyn KITMHIYECKOM MCCIIeOBAaHNH TIOONBITHRIX YCTa-
HOBJICHBI XapaKTePHbIE CUMIITOMBI TACTPOIHTEPHUTA U U3MEHEHUs! KonporpaMmsel. CHopMUpOBaHbI 1BE
rpynnbl OOJBHBIX TENOYEK 5—5,5 MecAleB U UILIAT-OpoiaepoB 7—9-CyTOUHOTO BO3pacTa: OHA — KOH-
TpoJIbHAs, APYTast — ONbITHAasl. B KOHTPOJIBHOI rpyIilie 0CHOBY KOMITJIEKCHOTO JICUEHUSI COCTaBIIsIA 3THO-
TpOIHas Tepanus (AHTUMUKPOOHBIN npenapar). Teaoukam NpUMEHsUIM CUMITOMATHYECKOE JIedeHHe (KO-
(enna Hatpusi OE€H30aT, paCTBOP INIOKO3bl). B OMBITHOI rpymnie cxemy JieueHUs JOTOJIHSAIN BBEICHHUEM
MUHEPATBHBIX YHTEPOCOPOSHTOB MECTHOTO MPOUCXOXKAeHUS. [IpomomKkuTenbHOCTh Tepanuu — 14 CyToK,
B TEUCHUE KOTOPBIX HAOIIOAANN 32 OOJIBHBIMH, PETHCTPUPOBAIN U3MEHEHHS KITMHUKO-T€MaTOJIOTHYECKO-
IO CTaTyca U COXPaHHOCTh. B TeueHue omnbiTa y JKUBOTHBIX/IITUIBI YCTAHOBIIEHO JOCTOBEPHOE CHUKEHHE
YPOBHSI TOKCUKO?JIEMEHTOB M IOBBIIICHUE COJIEPKAHUS 3CCEHLMAIbHBIX MHKPO3JIEMEHTOB, BOCCTAHO-
BWJICS TIPHUEM KOPMa U BOJIbI, HOPMAJIN30BAJIUCH AbIXaHHE, TEMIIepaTypa, akT Ae(eKaru 1 KorporpaMmma.
B onbITHOH Tpymnme 3To yaydileHHe OTMEYeHO B Oojiee paHHHME CPOKH. IIpu 3TOM COXpaHHOCTH ObLIa
BBIIIIE B TPYIINAXx, MOJyYaBUINX MUHEPAIbHBINA SHTEPOCOPOCHT B CXEME Teparuu.

Kntouesvle cnosa: sxonornueckune (HakTOpbl, ITHOJIOTHS, TACTPOIHTEPUTHI, CXeMa Teparuu, NTHIIA,
TeNsTA.

A. M. Gertman, T. S. Samsonova, E. M. Manina, N. F. Ufimtseva

The role of salts of heavy metals in the development of diseases of the digestive tract of animals (p. 357)

The article discusses the reasons for the development of gastroenteritis in calves and poultry in the
conditions of natural and technogenic provinces. The experimental studies are carried out on the territory
of Chelyabinsk Oblast with a developed industrial sector. Thus, there are emissions containing salts of
heavy metals and elements are cumulated in soil and vegetation. When studying the finished feeds used
for feeding the experimental animals, high contents of cadmium, nickel, and lead were revealed as well
as iron in some samples. The level of bioelements was below the maximum allowable limit. The hema-
tological study of experimental animals proved the content of cadmium, nickel, and lead to be higher
than the reference values. The clinical study of experimental animals established characteristic symptoms
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of gastroenteritis and changes in stool tests. Two groups of sick heifers of 5-5.5 months and broilers of
7-9 days old were formed: the control and experimental ones. In the control group the coplex treatment
was based on etiotropic therapy (antimicrobial drugs). The heifers had symptomatic treatment (caffeine
sodium benzoate, glucose solution). In the experimental group, the treatment regimen was supplemented
with mineral enterosorbents of local origin. The treatment lasted 14 days, during the period the animals’
states were monitored, changes in the clinical and hematological status and safety were recorded. During
the experiment in animals/poultry, a significant decrease in the level of toxic elements and an increase in
the content of essential elements were established, the intake of feed and water was restored, breathing,
temperature, the act of defecation and stool tests returned to normal. In the experimental group, this im-
provement was noted earlier. At the same time, safety was higher in groups receiving mineral enterosor-
bents as part of the treatment.
Keywords: environmental factors, etiology, gastroenteritis, treatment regimen, poultry, calves.
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@.I. I'm3aryaiauna, M. A. /lepxo, C. B. Ctpu:xuxosa, B. K. Ctpuxkukon

Mopdosaorudecknii 1 OMOXMMHUYECKHI CTATYC KPOBU KOPOB NPH IXHUHOKOKKO03€
B YCJIOBHSIX IPUPOAHO-TeXHOreHHO# npoBuHuuu FQxHoro Ypaaa (c. 362)

B paGore mpencraBieHbl pe3ynbTaTbl U3y4eHUsS MOP(OIOTHUECKUX U OMOXMMHUYECKUX TOKa3are-
JIei KpOBH KOPOB, OOJIBHBIX S9XUHOKOKKO30M, B YCIOBHUSX NMPUPOAHO-TEXHOTEHHOM npoBUHIMK FOxHOTO
VYpana. /luarao3 y >KMBOTHBIX OBbLI TOCTaBJIEH NMPUKM3HEHHO BHYTPUKOKHOW aJIEPrHYECKON MPOOOH.
B npupoaH0-KOPMOBBIX YCIOBUSX TEPPUTOPUN OMOTCOXUMUYECKON MPOBUHIIMU OTIPEIEICHBI pa3INuHbIe
CTOPOHBI MMATOJIOTUYCCKOI0O BO3I[CI>'ICTBI/I$I HMHBa3MKU W MNOBBIIICHHOTO COACPIKAHUA HCKOTOPBIX TSAXKCIIbIX
METaJUIOB Ha OPraHu3M KOPOB, Ha MOp(dosornueckre 1 OMOXUMHUYECKUE TIOKA3aTeIl KPOBU. YCTaHOBIIE-
Ha BOBMOXXHOCTDb ITPUMCEHCHUS aJUICPIrUICCKOTO METOAA AJIsA HpI/I)KI/I3HCHHOI71 JAUArHOCTHKH 3XHMHOKOKKO3a
IIPY MTPOSIBJIEHUH T'eMaT03a Y ’KUBOTHBIX B YCIOBUAX IPUPOIHO-TEXHOT€HHOM 30HbI, OIIPeeIeHbI aTodu-
3HOJIOTHYECKHE OCOOEHHOCTH UHBA3UH Y )KMBOTHBIX.

Kniouegwvle cnosa: KOpoBbl, SXUHOKOKKO3, TPUPOJHO-TEXHOTCHHAsI OMOre0XUMUYECKasi MPOBUHLIUSA,
BHYTPUKOXKHAS aJulepruyeckas mpobda, Mopoaoruueckue mokazaresn KpoBr, OMOXUMHUYECKHE MToKa3a-
TEJIU CBIBOPOTKU KPOBH.

F. G. Gizatullina, M. A. Derkho, S. V. Strizhikova, V. K. Strizhikov

The morphological and biochemical blood status of cows with echinococcosis in the conditions
of the natural and technogenic province of the Southern Urals (p. 362)

The paper presents the results of studying the morphological and biochemical blood parameters of
cows with echinococcosis in the conditions of the natural and technogenic province of the Southern Urals.
The animals were diagnosed intravitally with intradermal allergy tests. In the natural-feed conditions of
the territory of the biogeochemical province, various aspects of the pathological effect of invasion and the
increased content of some heavy metals on the body of cows, on the morphological and biochemical pa-
rameters of blood are determined. The possibility of using the allergic method for the intravital diagnosis
of echinococcosis with hepatosis manifestation in animals in the conditions of a natural and technogenic
zone is established, the pathophysiological features of invasion in animals are determined.

Keywords: cows, echinococcosis, natural and technogenic biogeochemical province, intradermal al-
lergy test, morphological blood parameters, blood serum biochemical parameters.
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H. B. MockoBenko, C. JI. Tuxonos, H. B. Tuxonosa

HccnenoBanne XMMHYECKOI0 COCTABA Pa3IMYHBIX COPTOB JIbHA MACTHYHOIO
U MPOAYKTOB ero nepepadorku (c. 372)

B kxauecTBe (yHKIIMOHAIBHOTO MHIPEIUEHTA /7151 000TaIeHHBIX IPOJYKTOB MOXKHO HCIIOJIb30BaTh
CeMEHa JIbHA UJIM IPOIYKThI €ro NepepadoTKH, 4TO 00YCIOBIEHO €r0 YHUKAJIbHBIM XUMUYECKUM COCTa-
BoM. B paboTe nmpencraBiieHo UCClIE0BAaHUE XMMHUYECKOTO COCTaBa HOBBIX CEJICKIMOHHBIX JIMHUH JbHA
MaCJIMYHOTO « YPalnbCKUi» U «YpalIbCKUH KENTHII, KOTOPBIE ObLIN BRIPAIIECHbI Ha TouBax CBEPIIOBCKOM
obnactu. B ceMeHax yKka3aHHBIX KyJIbTyp COIEPKHUTCS 3HAUUTEIbHOE KonmuecTBo Oemnka (17,08—17,6 %),
JUMUTHPYIOIIMMU aMUHOKHCIOTAMU SIBJISIFOTCSI METUOHMH U IUCTEHH. OTMEUYEHO BBICOKOE COJEpIKa-
HUE CIIEAYIOIUX HE3aMEHUMbIX aMUHOKHCIIOT: JeHIIMH, BalIUH, U30JeHINH, (peHnIalaHuH + THPO3UH.
KupHble KUCIOTHI B céMEHaxX JibHA MPUCYTCTBYIOT B KonuuecTBe 44,8—46,2% u npencrabieHbl MOJIU-
HEHACBIIIICHHBIMHU KUPHBIMHA ¥ HACHIIIICHHBIMH KUPHBIMH KUCJIOTaMH (TTaIbMUTHHOBAs, CTEApPUHOBAS,
OJIEMHOBAs U JIp.). B ceMeHax pHa OTMeUaeTCsl BBICOKOE COZIEP )KaHNEe MAKPOAIEMEHTOB (HATPHii, Kasuii,
(dochop) 1 MUKPOIIEMEHTOB (KeJIe30, CelieH, LIMHK U Jp.), BUTaMuHOB rpynnsl B u Buramuna K u E.
VYIeBOAHBII COCTaB CIIM3EH MOKA3BIBAET, UTO COAEPIKAHUE FAJIAKTO3bl B CEMEHU JIbHA COPTA « YPaJIbCKUM
KEeNThI» MeHbIne Ha 15 %, pamuo3bl Ha 30 % 10 CpaBHEHUIO € JIHLHSHBIM CEMEHEM COPTa « YPaIbCKUN.
[MI0KO3BI ¥ KCHITO3BI B COPTE «YPAIBCKHUA XKenThIi» Oomnbie Ha 15% u 30 %, cOOTBETCTBEHHO, IO CpaB-
HEHHUIO C COPTOM «YpallbCKHil». MyKa U3 CeMsIH JIbHAa U3 COPTOB «YpalbCKUN» U « YPAIbCKHUM KEATHIN»,
COOTBETCTBEHHO, OTIIMYAETCS OT MyKHU MIIEHUYHOM BBICOKMM COZIEpKaHUEM Makpo- (Oelok, >kup, yrie-
BOJIbI) U MUKPOHYTPUEHTOB (MHHEpaIbHBIE BemecTBa, BUTaMuHbI K 11 E).

Kniouesvie cnosa: neH MaclnU4HbIi, XUMUYECKHI COCTAaB, aMUHOKHUCIIOTHI, )KUPHOKHCIIOTHBIA COCTaB,
YIJIEBOJIHBIN COCTAB CIIU3H.

N. V. Moskovenko, S. L. Tikhonov, N. V. Tikhonova

Studying the chemical composition of oil flax varieties and their derivatives (p. 372)

As a functional ingredient for enriched products, flax seeds or their derivatives can be used due to
their unique chemical composition. The paper presents the study of the chemical composition of new
selections of oil flax “Uralsky” and “Uralsky Yellow” which are grown on soils of Sverdlovskaya oblast.
The seeds contain a significant amount of protein (17.08—17.6 %), with the limiting amino acids being
methionine and cysteine. The high content of the following essential amino acids is noted: leucine, valine,
isoleucine, phenylalanine + tyrosine. Fatty acids in flax seeds are present in the amount of 44.8—46.2 %
and are represented by polyunsaturated fatty and saturated fatty acids (palmitic, stearic, oleic, etc.). Flax
seeds contain a high content of macroelements (sodium, potassium, phosphorus) and microelements (iron,
selenium, zinc, etc.), vitamins of group B and vitamins K and E. The carbohydrate composition of mucus
shows that the content of galactose in flax seeds of the variety “Uralsky Yellow” is 15 % less, rhamnose is
30% less as compared to flax seeds of the variety “Uralsky”. Glucose and xylose in the variety “Uralsky
Yellow” are 15 % and 30 % more, respectively, as compared to the variety “Uralsky”. The flour made from
flax seeds of the varieties “Uralsky” and “Uralsky Yellow”, respectively, differs from wheat flour with
its high content of macro- (protein, fat, carbohydrates) and micronutrients (minerals, vitamins K and E).

Keywords: oil flax, chemical composition, amino acids, fatty acid composition, carbohydrate com-
position of mucus.

16



