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E. B. AousioBa, B. H. JlomoB

DakTopbl IPPeKTUBHOCTH IPOU3BOACTBA 3epPHA
B (pepmepckux xo3siicTBax FQxuoro 3aypasss (c. 9)

[Ipon3BoacTBO 3€pHA €CTh M OCTAETCsl BeAyIlIEH OTPaciibi0 B CEIbCKOXO35MCTBEHHOM MPOU3BOICTBE
FOxnoro Ypana. B crarbe nan ananns pa3BUTHS MPOM3BOJCTBA 3€PHA B KPECThIHCKHUX ((PepMEpCKHX)
xo3siicTBax YensiOuHckoit obnactu. Paccmorpens! kputepunt 3 (HEeKTHBHOCTH MTPOU3BOCTBA, HCIIOIB3YS
CHCTEMY HaTypallbHbIX [TOKa3aTesel, aBTOPbI UCCIEAYIOT JUHAMUKY 3 (GEKTUBHOCTH IPOU3BOACTBA 3€p-
Ha B KpECThHCKUX ((epmepckux) xozsiicTBax pernona 3a 2002-2017 rr. [IpeacraBneHsl 0coOeHHOCTH
(YHKIIMOHUPOBAHUS KPECThIHCKHX ((hepMEPCKUX) XO3SHUCTB B IEPHO COBPEMEHHBIX arpapHbIX pedopm.
BrrsiBrieHs! (haKTOpPBI, CACPKUBAIOLINE PAa3BUTHE KPECTHIHCKUX ((hepMEepCKHX) XO3HUCTB M MPETIOKEHBI
MEpBI 10 YCTPAHEHUIO UX HETATUBHOI'O BO3AECUCTBHUSL.

Kntouegvle cnosa: 3epHOBBIE KYIBTYpPbI, KPECThsIHCKUE ((epMepCKHe) XO3siCTBa, ypOKANHOCTB,
(baxTopbl 3 HEKTUBHOCTH.

E. V. Abilova, V. N. Lomov

Grain production efficiency factors in peasant farm enterprises
of the Southern Trans-Urals (p. 9)

Grain production remains the leading industry of the agricultural production in the Southern Urals.
The article provides the analysis of the development of grain production in peasant farm enterprises of
Chelyabinsk region. Criteria of production efficiency being considered according to the system of natural
indicators, the authors study the dynamics of the efficiency of grain production in the peasant (farmer)
farms of the region for 2002-2017. The performance features of peasant farm enterprises during the period
of modern agrarian reforms are presented, with the factors restraining the development of peasant farm
enterprises being identified and measures to eliminate their negative impact being proposed.

Keywords: grain crops, peasant (farm) enterprises, productivity, efficiency factors.
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A. A. Arees, 10. b. Auucumos, E. JI. Kaaw:kxuna

OnbIT NpMMeHeHUsi MUHUMAJIbLHON U HYyJ1eBO# TexHoJsioruii B 3emJienenuu FQxuoro 3aypasbs (c. 17)

Crarbsl MOCBSIEHA M3YYCHUIO CHUCTEM OCHOBHOW OOpabOTKH TOUYBHI B IOJEBBIX CEBOOOOPOTaX
C pa3IMYHbIM HaCBILIEHUEM 3€PHOBBIMU KYJIBTYpaMH B YCJIOBHSIX ceBepHOM Jiecocrenu FOxHoro 3ay-
panbs. [lpencraBiensl pe3ynbrarsl HcciieioBaHui Jaboparopun arponanamadraoro semiuenenus OI'b-
HY «Yensounckuit HUMCX» B 2013-2018 1. Ha 6a3e cTamMoHapHOTO TOJIEBOTO OTBITA, 3aJI0KCHHOTO
B 1976 1. BeisiBneHo, 4yto Hanbonee NpOIyKTUBHBIM OKa3aJcs TOJIEBOM 3€PHOMAPOBOH CEBOOOOPOT, IIe
3(PeKTUBHON TI0 YPOBHIO PEHTAOCIBHOCTH OKa3ajlach MHHUMaJIbHAs cucTemMa oOpaboTku moukl. [1o-
KazaTelsb cocTaBmiI 2,25 T 3epHOBBIX enuHuI ¢ 1 ra mamuu u 189 %, uro 00ycioBieHo 6osiee HU3KUMU
MIPOM3BOACTBEHHBIMH 3aTpaTaMu Ha 1 ra rmocesa.

Kniouesvie cnosa: 3epHOBBIE KyIBTYpBI, CCTeMa 00pabOTKH MOYBHI, TIOJIEBOH CEBOOOOPOT, BIIaXK-
HOCTBb IIOYBbI, IINIOTHOCTH ITIOYBHI, Ouonornyeckas aKTUBHOCTh IMO4YBbI, 3aCOPCHHOCTDL IMOCEBOB, paCTH-
TEJIbHBIE OCTATKH, YPOKaHHOCTB, MPOAYKTUBHOCTH CEBOOOOPOTA, pEHTA0ECIBHOCTb.
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A. A. Ageev, Yu. B. Anisimoyv, E. L. Kalyuzhina

Minimal and zero agricultural technologies applied
in the climate of the Southern Trans-Urals (p. 17)

The article is devoted to the study of primary tillage systems in field crop rotations with various
amounts of grain crops in the climate of the northern forest-steppes of the Southern Trans-Urals. The re-
sults of studies conducted at the laboratory of agrolandscape farming at Chelyabinsk Scientific Research
Institute of Agricultural Sciences in 2013-2018 are presented. The studies were conducted on the basis
of a stationary field experiment in 1976. The grain-crop rotation with the minimum tillage system turned
out to be effective in terms of profitability was revealed to be the most productive one. The indicator
amounted to 2.25 tons of grain units from 1 ha of arable land and 189% due to lower production costs per
1 ha of sown land.

Keywords: grain crops, tillage system, field crop rotation, soil moisture, soil density, soil biological
activity, weed infestation, crop residues, yield, crop rotation productivity, profitability.
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B. JI. Acra¢gbeB

CeB000OPOT U 3a1IUTA PacTeHUH B YCJAOBHAX 3aCYLILINBOIO 3emuieens (c. 24)
B crarpe mpoBeneHO 000CHOBaHHWE 11EI€CO00PA3HOCTH YEPEAOBAHMS PA3IUYHBIX THUIIOB KYIBTYD
B CEBOOOOPOTE, IPECTABICHBI IKOJIOTHYECKHE CTIOCOOBI OOPHOBI C COPHIKAMH, BPEIUTEIISIMA M OOJIC3HSI-
Mu. O60CHOBaHA 11€71€CO00Pa3HOCTh MPUMEHEHNS TTOKPOBHBIX KYJBTYpP B IJIOZOCMEHE.
Kniouesvie cnosa: 3epHonapoBasi MOHOKYJIBTYPa, MEXaHUYECKast U HylIeBasi 00pabOTKH MOUBBI, IKO-
JOTMYECKHE CIIOCOOBI 3alUTHI PACTEHH, TNIOAOCMEH C IPUMEHEHHUEM MTOKPOBHBIX KYIBTYD.

V. L. Astafiev
Crop rotation and plant protection in dry farming (p. 24)

The article substantiates the feasibility for alternating different types of crops in crop rotations, pre-
sents ecological methods to control weeds, pests and diseases. The feasibility of using cover crops for
crop-rotation is substantiated.

Keywords: grain-fallow monoculture, mechanical and zero tillage, ecological methods of plant pro-
tection, crop-rotation, cover crops.

B. C. 3b16aJio, H. C. Cepreesn, M. B. 3anesa.io

Pe3ysnbrarbl MOHMTOPUHTA 3aJ1€5KHBIX 3eMelIb B JiecocTenHoii 30He FQskHoro Ypada (c. 30)

[TpencraBiensl pe3ynbTaThl MOHUTOPUHTA 3aJISKHBIX 3€MeJb B JIECOCTENHOM 30He YenstOnHCKoi 00-
nactu. PaccmarpuBaeTcs copepikaHue TSDKENIBIX METAIOB B BEPXHUX TOPH3OHTAX TOUYBHI B pe3ysbTare
AQHTPOIIOTEHHOTO BO3ACUCTBHS. [IpHBOANTCS arpOXMMHUYECKUN aHATU3 U arpodu3nyeckue MmoKa3aTen
MOYB B 3aBHCHMOCTH OT CPOKa MpeOBIBAaHMS B 3aJICKH, ONMCAHUE TIOYBEHHOTO pa3pesa, U3y4eHbI Mpo-
LECCHl U3MEHEHHE BHJIOBOTO COCTaBA PACTUTEIBHBIX COOOIIECTB HA 3aJIEKHBIX 3eMJISIX 110 TO/IaM U Kak
pe3yJIbTaT HAKOIJICHWE OPraHWYECKOTO BEIIECTBA, N3MEHEHNE CTPYKTYpPHI IMOYBBI U IJIOTHOCTH €€ CIIO-
xenust. OnpezeneHa BO3MOKHOCTb BO3BpaTa TaKUX 3€MeJb B CEJIbCKOXO3SICTBEHHBIH 000pOT Ha OCHOBE
npoIiecca BOCCTAHOBIICHUS! TUIOJJOPO/INS 3eMeNb B 3aBUCHMOCTH OT CPOKa MPeObIBaHUS B 3AJIEKHOM CO-
CTOSIHUU U CTIOCOOHOCTH OTBEYATh BCEM HEOOXOIUMBIM arpO3KOJIOTHYECKUM TPEOOBAHUM JISl BO3CIIBI-
BaHUSI CEJIbCKOXO3SHCTBEHHBIX KYJIBTYD.

Kniouesvie cnosa: 3anexHble TIOYBBI, TUIOJOPOANE, ACTPAAALUs, CTPYKTYpa, IUIOTHOCTD CIIOXKEHUS,
pacTuTenbHbIe COOOIIeCTRa.
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V. S. Zybalov, N. S. Sergeev, M. V. Zapevalov

The results of monitoring fallow lands in the forest-steppe zone of the Southern Urals (p. 30)

The results of monitoring fallow lands in the forest-steppe zone of Chelyabinsk region are presented.
The content of heavy metals in the upper soil horizons as a result of anthropogenic impact is considered.
The agrochemical analysis and agrophysical indicators of soils depending on the period of their staying
fallow, the soil crossover description are given; the processes of changing the species composition of
plant communities on fallow lands over the years and as a result the accumulation of organic matter, the
changes in soil structure and its density are studied. The possibility of cultivating such lands due to land
fertility restoration depending on the period of their staying fallow and the ability to meet all the necessary
agroecological requirements for the cultivation of crops is determined.

Keywords: fallow lands, fertility, degradation, structure, density, plant communities.
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B. O. Munauaposa, JI. C. CaBenkosa, 10. O. ®ununnosa, A. B. Muiiosaunos, Jl. I1. Tpomun

CpaBnenue meto0B Bbiiesenusi JIHK u3 sncrnoeB BuHOTrpaaa
¢ HeJbI0 CeKBeHU3upoBaHu1 (c. 38)

B crarse npuBoguTcst 0630p metonoB BeieneHus JJHK mpuMeHnTenbHO K OCIIEAYIONEMY CeKBe-
HUPOBAHUIO ¥ TECHOMHOMY aHaim3y. PaccmoTrpensl iBa metona skcrpakiuuu: [[TAb-meTon v BeieneHue
kommepueckuMm Habopom komnanuu QIAGEN. Jlanee npousBeieHO CEKBEHUPOBAHUE BBIJICIICHHBIX MTPU
nomornu [TI[P obnacTeit reHoMa BUHOTpana, AETEPMUHUPYIONIUX aHTOIIMAHOBYIO OKpacky. BrIsBiIeHO,
YTO BBIJICJICHHBIE 001aCTH copTa PHCITWH HIIEHTHYHBI, a pa3HbIE METO/IBI HE TIOBIUSUIA HA PE3yJIbTaT.

Kniouesvie cnosa: Beimenenne JIHK, IITAb-meTton, kommepueckue HaOOpHI, CEKBCHHPOBAHHE,
VvMybA1, anTonnanuH, siropl, BAHO, BAHOTPA/I, HyKJICHHOBBIC KUCIIOTHI.

V. O. Mindiarova, D. S. Savenkova, Yu. O. Filippova, A. V. Milovanov, L. P. Troshin

Comparing the methods of DNA isolation from vine leaves for sequencing (p. 38)

The article provides an overview of DNA isolation methods for subsequent sequencing and genomic
analysis. Two extraction methods are considered: the CTAB method and the isolation by a commercial
kit from QIAGEN. Then, the sequencing for the grape genome area determining the anthocyanin coloring
was performed with polymerase chain reaction. The chosen areas of Rieslin variety are revealed to be
identical, and different methods did not affect the result.

Keywords: DNA isolation, CTAB method, commercial kit, sequencing, VvMybA[1, anthocyanin,
berries, wine, grapes, nucleic acids.
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IO. U. ABepbsinos, K. B. I'nem6a, A. B. I'punienko

IMoBbIIIEHHE KOM(OPTHOTO COCTOSIHUA NMPOU3BOACTBEHHOM CpeAbl HA3eMHBIX
TPAHCHOPTHO-TEXHOJIOTNYEeCKUX MAIIMH ONTUMM3alHell TeMIIepaTypHOro
JHeprodasaHca MUKpOKIUMAaTa (c. 45)

CYHIGCTBYIOHII/IG KaOMHBI Ha3eMHBIX TPAHCHOPTHO-TCXHOJIOT'MYCCKUX MAIIMH JJII JOCTHUKCHUA T10-
BBIIICHHOH 0030pHOCTH UMEIOT OOJIBIIYI0 TOBEPXHOCTH OCTEKJICHH. B Teruiblil mepnos roga 3To MpuBo-
JIIT K YBEJIMYEHUIO TEIUIONPUTOKA 3a CUET COTHEYHON MHCONIALMU. B CBSI3U ¢ 3TUM BO3HUKAET rpoldiiema,
BBI3BaHHAsI, C OJTHOM CTOPOHBI, HEOOXOUMOCTBIO MOBBIILIEHHOW 0030pHOCTH KaOWUHBI, ¢ APYTrOW — CHU-
KEHUEM TCIIJIIOBOTO BOS,ZICI\/'ICTBI/ISI OT COJIHEUHOM HWHCOJISINUX Ha OpTraHU3M YCJIOBCKA. beumn mocraBieHBI
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3a/1aud B OOJIACTH TEOPETHUECKHX U IKCIEPUMEHTAJIbHBIX MCCIIEIOBAaHUM, HAMPABICHHBIX Ha 00OCHO-
BAaHHME KOHCTPYKTHUBHBIX U PEKUMHBIX MapaMETPOB JIOKAJIHLHOTO TEPMOPETYIUPYIOIIETO YCTPOMCTBA JIjIsl
KaOWH HAa3eMHBIX TPAHCTIOPTHO-TEXHOJIOTHYECKHUX MaliH. TeopeTrudecku onpeencHa (yHKIIMOHATbHAS
3aBHCHMOCTD, CBSA3BIBAIOIIAS KOHCTPYKTHBHBIE M PEKUMHBIE MapaMeTpbl MpeiiaraéMoro yCTpoucTsa,
onpeJiesieHbl KOHCTPYKTUBHBIE OrpaHuueHus. ONUChIBAETCsS METOJUKA HKCIEPUMEHTAIbHBIX MCCIEN0-
BaHUU I M3YYeHHUA Tporecca GopMHUpPOBaHHUS KOM(POPTHOTO TEILIOBOTO COCTOSHHS YeJIOBEeKa-orepa-
TOpa TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIMH KaK B CTaHJAPTHBIX YCIIOBUSIX, TaK U MPU BO3JACUCTBUHU
pa3paboTaHHOTO TEPMOPETYIUPYIOIIET0 YCTPOUCTBA. DKCIEPUMEHTANIBHO MOATBEPIKIEHA CBSI3b MEXKIY
€ro KOHCTPYKTUBHBIMH NTapaMeTpaMHu (MEXIy IIaroM U JUaMeTpoM TpyOOK) /Ui pa3InYHbIX 3aaBaeMbIX
3HaYEHUH Tpoliecca TeIIOCheMa, TeMIEPaTypPhl KUJIKOCTH, TOJNIIMHBI aKeTa OJEXKIbl U TeMIIEPaTyphl
MMOBEPXHOCTHU Tela yesnoBeka-oneparopa. [lomydeHsl 3aBUCUMOCTH MEX]Ty TTOKa3aTeIsiIMU TEIJI0BOTO CO-
CTOSIHUS YeJIOBEKa-oleparopa M mapaMeTpamMHu TEpMOPETYJIHUPYIOLIEr0 yCTPOMCTBa B BHUJIE U3MEHEHUS
YIEIBHOTO TEIIOCOACPKAHUS UEJIOBEKA, UTO MO3BOJIUIO ONTUMHU3UPOBATh KOHCTPYKTUBHbBIE TIApaMETPBI.
OmnpeneneHsl ONTUMAIBHBIE 3HAYEHUS TUIOTHOCTH MOIIIHOCTH TEIUIOBOTO TMoTOKa (268 BT/M?) KOHIYyK-
THBHOW TaHEIN YCTPOMCTBA C y4€TOM HOPMATHBHOIO 3HAYEHHS] CKOPOCTH TOBBIIICHHUSI TEMIIEPaATyphl
Tena yenoBeka-oneparopa (2 °C B yac), npu Kotopoit OyayT oOecrieunBaThecsi KOMOpPTHBIE YCIOBHUS pa-
00ThI B KaOuHe MOOMJILHON MammHbBL. ViccienoBaHo BIMSHUE MAacChl Tela M POCTa YeJIOBEKa-0Ieparo-
pa Ha U3MEHEHHUE MapaMeTpa TNIOTHOCTH MOUTHOCTH TEIJIOBOTO MOTOKA. [Ipy 3a1aHHbIX OrpaHUYEHUSIX
SKCIIEPUMEHTA BBISIBJICHA ONTHUMAaJbHAS MOIIHOCTh TEIJIOBOTO TIOTOKA OT MOBEPXHOCTH MPEIaraeMoro
YCTPOMCTBA KO BCEH MOBEPXHOCTH TeEJIa YEIOBEKa-onepaTopa, koropas coctapuia 486 BT nipu cpenHux
3HAYEHUSAX MACChI TeJa U pocTta (coorBeTcTBeHHO, 70 KT 11 1,7 M).

Kniouegvle cnosa: TepMOKOMGPOPTHOCTH; MUKPOKIUMAT; KOHIYKIIHS, TEPMOPETYIISALNS; TETUIOBBIC
OIIYIICHUE U COJICPKAHUE; TETUIOBOE COCTOSIHUE OPTraHn3Ma; MOIITHOCTh TETUIOBOTO TIOTOKA.

Yu. I. Aver’yanov, K. V. Glemba, A. V. Gritsenko

Improving the comfortable state of the production environment
of ground transportation and technological machines by optimizing
the temperature energy balance of the microclimate (p. 45)

Existing cabs of ground transportation and technological vehicles have large glazing surfaces to
increase observation. In warm periods this leads to increasing heat gain due to solar insolation. In this
regard, the following problem arises: on the one hand, the observation of the cabin is to be increased,
and on the other hand, the thermal effect of solar insolation on the human body is to be decreased. Thus,
some theoretical and experimental tasks were set to substantiate the design and operating parameters of
some local temperature-controlled device for cabs of ground transportation and technological machines.
Therefore the functional dependence is theoretically determined to relate the structural and operational
parameters of the proposed device, structural limitations are determined. The methods for experimental
research are described to study the process of forming a comfortable thermal state of the human control-
ler for transport-technological machines both under standard conditions and under the influence of the
developed temperature-regulating device. The relationship between its design parameters (between the
pitch and the diameter of the tubes) is experimentally confirmed for various values of heat removing, fluid
temperature, garment package thickness and the surface temperature of the human controller’s body. The
dependences between the indicators of the thermal state of the human controller and the parameters of
the temperature-regulating device are obtained in the form of changes in the specific heat content of the
person to optimize the design parameters. The optimal values of the heat flux density (268 W/m?) of the
conductive panel of the device are determined according to the standard value of the rate of increasing
temperature of the human controller’s body (2° C per hour), at which comfortable working conditions in
the cabin of a mobile machine can be provided. The influence of the body weight and height of the human
controller on changes of the heat flux power density is studied. According to the experiment limitations,
the optimum heat flux power from the surface of the proposed device to the entire surface of the human
controller’s body is revealed which amounts to 486 W with average body mass and height (70 kg and
1.7 m, respectively).



AIIK Poccuu. 2020. Tom 27. N 1

Keywords: thermal comfort, microclimate, conduction, thermoregulation, thermal sensation and con-
tent, thermal body state, heat flux power.

C. B. Axurosa, H. C. Ceprees

TeopeTnueckue NpeANOChbIIKH K 000CHOBAHUIO TEXHOJIOTHYeCKOH JINHUH
AJISl IPUTOTOBJICHHS KUJAKOI0 3AMEHHTeJ/Isl HeJbHOI0 MOJIOKA ¢ UCII0Ib30BAHHEM
JAHCIEePraTopa-roMoreHn3aropa poropHoro tumna (c. 60)

OTpakeHa BaXXHOCTb U LEJIeCO00pPa3HOCTh MPUMEHEHHS PA3IMUYHbBIX TEXHOJIOTHI U TEXHUYECKUX
CPEJACTB IO NMPUTOTOBJICHUIO 3aMEHUTEJIEH 1[eJIbHOTO MOJIOKA ISl KOPMIICHUS TENAT KPYITHOTO POraTo-
IO CKOTa, 4TO MO3BOJIUT CBECTH JO MUHMUMYMa PacXOJbl IIEJIBHOIO MOJIOKA. DTO MOBJIEYET YBEINUYCHHE
CBIPBEBBIX PECYPCOB B MOJIOYHOM MPOMBIIIJIEHHOCTH U KUBOTHOBOACTBE. J[aH KpaTkuii 0030p U Kiac-
cudukanus 3LUM, npemnoxena s qanbHeie npopaboTKu cxemMa TEXHOJIOTHUECKON JTUHUU TTPUTO-
TOBJICHUSI )KMJIKOTO 3aMEHUTEISI LENBHOIO MOJIOKA ¢ MCIIOIb30BAaHUEM JIUCIIEPraTopa-roMOreHu3aTopa
POTOPHOIO THIIA.

Knrouesvie crnosa: uBoTHOBOACTBO, XK31IM, TexHOMOTHA, AUCTIEPTaTOP, TOMOTCHHU3ATOP.

S. V. Azhigova, N. S. Sergeev

Theoretical background to justifying the production line for preparing a liquid substitute
for whole milk using a rotary-type homogenizer dispersant (p. 60)

The importance and practicability of using various technologies and technical means for the prepara-
tion of whole milk substitutes for feeding calves which will minimize the use of whole milk is emphasized.
This will increase the use of raw materials in the dairy industry and livestock breeding. A brief review
and classification of calf milk replacers are given; a scheme for the technological line to prepare a liquid
substitute for whole milk using a rotary-type homogenizer dispersant is proposed for further studying.

Keywords: livestock breeding, calf milk replacer, technology, dispersant, homogenizer.
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E. H. AxmenpsanoBa, K. T. AxmeansanoBa, C. H. Pegnnkon

CBY-noaBoj 1Jisl CyIIKHA OPraHMYecKUX MPoayKToB (c. 67)

Paccmorpens! Borpocs nporecca CBU-cymiku A1 pa3IndHbIX OPraHHYECKHUX MPOIYKTOB, dKCITe-
PUMEHTAIILHO BBIOPAHBI ONITUMAJIbHBIE PEKUMBI OCHMJUTUPYIOIIETO BIArOyJaJICHUS B sIIpax MOJICOTHEY-
HUKa | IJ10/1aX abpukoca.

Knrouesvie cnosa: CBU-cymika, abpukoc, siipa MoACOTHEYHNKA, HATPEB, OXJIAKICHHUE, BiIara, aud-
(y3us, BnaroygajieHue, BpeMs.

E. N. Akhmedyanova, K. T. Akhmedyanova, S. N. Rednikov

Microwave supply for drying organic products (p. 67)
The problems of microwave drying for various organic products are considered, the optimal modes
of oscillating moisture removal in the kernels of sunflower and apricot are experimentally proved.
Keywords: microwave drying, apricot, sunflower kernels, heating, cooling, moisture, diffusion,
dehumidification, time.
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P. B. banun, B. A. Byropun, JI. A. Camuinn, I1. . Bonpapuyk

Oco0eHHOCTH NMPOEeKTUPOBAHMNS, U3TOTOBJIEHHUS U ANTPOOAIUM CUJI0BOI0 UMITYJILCHOTO
npeodpa3oBare/isi MCTOYHMKA TOKA HA OCHOBE CAMOTAKTHPYEMOI0 II0JIyMOCTOBOIO ApaiiBepa (c. 72)

B paGore npeacTapneH npuMep peaan3aui UMITYJI5CHOTO HCTOYHHUKA TOKA, IPEIHA3HAYECHHOTO JIJIS
WCTIOJTb30BaHMSI TOKOBBIX CITOCOOOB CYIIKH M3OJISIIMH OOMOTOK aCHHXPOHHBIX aBUTareneid. Paspaborana
ero GyHKIIMOHAJIbHAS U dJICKTpUYeCKas MPUHIUTHAIbHAS cXeMbl. CPOpMyYIMpOBaHbI TPEOOBAHUS, TAHBI
PEKOMEH/IalMU TI0 BBIOOPY AJIEMEHTHON 0a3bl, OCBENICHHI 0COOCHHOCTH M3TOTOBIICHUS W pacueTa UM-
MyJIbCHOTO BBICOKOYACTOTHOTO TpaHC(HOpMaTOpa M KITFOUYEBBIX IEMEHTOB TPAH3UCTOPHOTO KOMMYTHPY-
rforero Momyds. [IpencraBieHpl 0CUUIOTpaMMBbl B KOHTPOJIBHBIX TOYKAX MPH alipoOaIivy.

Kniouesvle cnosa: NCTOUHUK TOKA, UMITYIbCHBIA TpaHChopMaTop, GyHKIMOHAIbHAS CXeMa, aCHH-
XPOHHBIN IBUTATEIb.

R. V. Banin, V. A. Butorin, L. A. Saplin, P. I. Bondarchuk

Design, manufacturing and testing features of the power pulse converter
of a current source based on a self-responsive half-bridge driver (p. 72)

The paper presents an example of the implementation of a pulsed current source intended for the use
of current methods of drying the insulation of windings of induction motors. Its functional and electrical
circuitry has been developed. The requirements are formulated, recommendations for the selection of the
element base are given, the features of manufacturing and calculating of a pulsed high-frequency trans-
former and key elements of a transistor switching module are highlighted, with the oscillograms done
at control points during testing being presented.

Keywords: current source, pulse transformer, functional circuit, induction motor.
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P. B. banun, JI. A. Canaun, H. B. llluraesa

Hcnonb3o0Banne COBPEeMEHHBIX IPOrPAMMHBIX CPEICTB MPOEKTHPOBAHUS YJICKTPOHHBIX
YCTPOICTB AJIsl MOBBIICHUS IKCIIYaTAIIHOHHON HAIEKHOCTH ACHHXPOHHBIX ABHrareei (c. 80)

Paccmotrpen npumep peanuzanuyd METONOB MPOEKTUPOBAHUS M MMHUTALMOHHOIO MOJEIUPOBAHUS
MUKPOKOHTPOJUIEPHBIX UMITYJIbCHBIX AJIEKTPOHHBIX YCTpOHCTB. O60CHOBaH BBIOOP TOMOJIOTHH CHIIOBOM
YacTU YCTPOICTBA, MpeIHa3HAYEHHOTO JUIs MOAJACpKaHUs paboTOCIOCOOHOCTH M3OJSLUU aCHHXPOH-
HBIX JBHUTraTenell B mpouecce 3kcmryaranuu. [Ipoananu3upoBana >JIeMeHTHas 6a3a KOHTPOJIEPOB IS
YIPaBJICHUsI CUIIOBOM YaCThIO HCTOYHUKOB MMUTAHMSI IPUMEHUTENBHO K YCTPOMCTBY cylku. [Ipencrasien
AJTOPUTM MIPOTPAMMHUPOBAHMSI BCIIOMOTATEIBHOTO MUKPOKOHTPOJIIEPA U PE3YIABTATHI IPOCTPAHCTBEHHO-
r0 MOAETUPOBAHUS MEYATHOM IJ1aThl pa3pabOTaHHOTO YCTPOMCTBA.

Kniouegvle cnosa: acCMHXpOHHBIN JBUTATENb, U30JISIMS, SKCIUTyaTallMOHHAS HAJEKHOCTh, pabOTO-
CIOCOOHOCTH, YCTPOHUCTBO CYIIKH.

R. V. Banin, L. A. Saplin, N. V. Shigaeva

Modern software for designing electronic devices to increase
the operational reliability of induction motors (p. 80)

An example of implementing the design methods and simulation of microcontroller pulsed electronic
devices is considered, with the choice of the topology of the power part of the device designed to maintain
the performance of insulation of operating induction motors being justified. The elemental base of the
controllers of the power part of power sources applied to the drying device is analyzed. The programming
algorithm of the auxiliary microcontroller and the results of spatial modeling of the printed circuit board
of the developed device are presented.

Keywords: asynchronous motor, insulation, operational reliability, operability, drying device.
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B. A. bByropun, JI. A. Canniun, U. b. LHapes

@OyHKIUSA 3aTPAT, CBA3AHHAS C 3al1aCAMHU /15 TEXHOJOTHYeCKOro NMpucoeIHHEeHUs!
JHEProNPUHUMAIIIUAX YCTPOHCTB K 3JIEKTPHUYECKUM ceTsaM (c. 85)

B crarpe 1aHO NOHATHE O TEXHOJIOTMYECKOM IPUCOESTUHEHUH K IEKTPUUECKUM CETSIM U 0 IpoobIie-
Max, BO3HUKAIOIUX C BBIIIOJIHEHHEM CPOKOB JIOTOBOPA MEXKJYy CETEBOWM OpraHu3alMeil U 3aKa3uuKOM
B Clly4ae NPHUCOEIUHEHUs K AIEKTPUUECKUM CETAM CEJIbCKUX dHepromorpedurteneil. Paccmorpensl
MPUHLHKIBL pacyeTa WTpadoB 3a MPOCPOUKY J0r0OBOpa O TEXHOJIOIMUECKOM MPUCOEAUHEHUU. YMEHb-
IINTh PUCK IITPaHBIX CAHKIUN MOXKET CO3JaHUE 3araca IEMEHTOB JIEKTPOOOOpyIOBaHHS Ha CKJIa-
JlaX CETEBBIX OpPraHU3alMM, OCYIIECTBIISIOIMIMX TEXHOJOrM4yeckoe mnpucoeanHenue. Ho upesmepHoe
yBEJIMYEHHE 3araca 3JE€MEHTOB EKTPOOOOPYIOBaHUS NMPUBOAUT K OOJBIIMM 3aTparaMm Ha €ro xpa-
HEHHUE ¥ OMEPTBIICHHE JIEHEXKHBIX CPE/ICTB, BIOKEHHBIX B HEBOCTPEOOBAaHHBIE MEX/ly IIOCTaBKaMH 3a-
MaCHBIE 3JIEMEHTHI. Pa3yMHBII KOMIIPOMHUCC MEXTY IByMS TIPOTHBOTIOIOKHBIMH aCTIEKTaMH TPOOIEMBI
MOXET OBITh HAalJCH, OMMPAsCh HA MOJIOAYIO, OypHO Pa3BUBAIONIYIOCS MEKIUCIUILTMHAPHYIO 00JIaCTh
3HaHUI — TEOpHUIO ympaBiieHus 3arnacamu. L{eHTpajabHBIM MOHSATHEM TEOPUHU YINpPABICHUS 3allacamu
ABIseTCs (PyHKIUS 3aTpaT, MUHUMYM KOTOpPOM 00ecneunBaeT ONTUMAJIbHYIO BEIMUYUHY CO3/1aBa€MOI0
pe3epBa 3JIEMEHTOB 3JIeKTpooOopynoBaHus. OThICKAHUE BBIPAXCHHUN IS OTIACIBHBIX COCTABISIONINX
(GYHKIMHM 3aTpar 3a Iepuoj] MEX/y IOCTaBKaMHM 3aIlaCHBIX JIEMEHTOB, HEOOXOUMBIX JJISl TEXHOJIOTHU-
YECKOTO MPUCOEIUHEHHUS, ABISETCS LEIbi0 HacTosmel padoTsl. [IpuBeneHo BeIpaxkeHHe ISl pacuera
OMEPTBJICHUS JCHEKHBIX CPEJCTB, BIOXKEHHBIX B HEBOCTPEOOBAHHBIE MEXIY IOCTAaBKAMHU 3allacHbIE
3JIEMEHTHI 3IeKTpooOopynoBanus. PazpaboTansl GopMyIIbl JUIsl OLIEHKH 3aTPAT Ha XPaHEHHE U BHITIATY
HEYCTOWKH B Cllyyae HapyIICHHUs CPOKOB JIOTOBOpA, BCIEACTBUE AePUIIUTA HEOOXOAMMBIX ISl TEXHO-
JIOTUYECKOTO MPHUCOETUHEHUS 3allaCHbIX IEMEHTOB Ha CKJIaJaX ceTeBoi opranu3auuu. PaccMoTpeHsl
pe3yiabTaThl YUCICHHON ONTUMHU3ALUY (PYHKIIUY 3aTpaT Ha IpUMepe kKelle300eToHHbIX cToek CB-95-3.
B kauectBe ceTeBOil OpraHU3alMM, OCYIIECTBIISIIONIEN TEXHOJIOIMYECKOE NMPUCOEANHEHNE, BBICTYIAI
KeroBckuii paiioH snekrpudeckux ceredl punuana «Kypranckue anexrpudeckue cetn» [TAO «Cubup-
CKO-YpasbCKasl dHepreTuyeckas KoMmnanus. YHClIeHHbIE pacyeThl MOKa3adl, YTO MUHUMYM (DyHKIIMH
3aTpaT JOCTUTAETCS MPHU BEJIMYMHE 3amaca skene300eToHHbIX cToek CB-95-3, paBuoit 551 mrt. 3nave-
HUEe caMOi ()yHKIIMH 3aTpaTt IMpu 3TOM cocTapisieT 23 260 pyo.

Kniouegvle cnosa: TeXHONIOrNYECKUE IPUCOECTUHEHMS], 3aTPaThl HA XpaHEHUE, 3aTPaThl HA OMEPTBIIE-
HUE JICHEKHBIX CPENICTB, IITpadbl 32 IPOCPOUKY, MUHUMYM (PYHKLIUHU 3aTpaT.

V. A. Butorin, L. A. Saplin, 1. B. Tsarev

Cost function associated with stocks for technological connection
of power receivers to electric networks (p. 85)

The article gives the concept of technological connection to electric networks and the problems
that arise with the fulfillment of the terms of the contract between the network organization and the
customer when rural energy consumers joining the electric networks. The principles of determining
penalties for late contract for technological connection are considered. Reducing the risk of penalties
can create a stock of electrical equipment in the warehouses of network organizations engaged in tech-
nological connection. But an excessive increase in the stock of elements of electrical equipment leads
to high costs for its storage and the death of money invested in spare parts unclaimed between deliv-
eries. A reasonable compromise between two opposite aspects of the problem can be found based on a
young, rapidly developing interdisciplinary field of knowledge — the theory of inventory management.
The central concept of the theory of inventory management is the cost function, the minimum of which
ensures the optimal value of the created reserve of elements of electrical equipment. The search for ex-
pressing the separate components of the cost function for the period between supplies of spare elements
necessary for technological connection is the goal of this work. The expression for calculating the
death of money invested in spare parts of electrical equipment unclaimed between deliveries is given.
The formulas for estimating the costs of storage and payment of the penalty in case of violation of the
contract due to a shortage of spare parts necessary for technological connection in the warehouses of
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the network organization are developed. The results of numerical optimization of the cost function are
considered using the example of reinforced concrete racks SV-95-3. The Ketovsky district of electric
networks of “Kurgan Electric Networks” PAO “Siberian-Ural Energy Company” acted as a network
organization providing technological connection. Numerical calculations proved that the minimum cost
function was achieved with a stock of reinforced concrete racks SV-95-3, equal to 551 pcs. The value
of the cost function itself is 23,260 rubles.

Keywords: technological connections, storage costs, costs of cash necrosis, late fees, minimum cost
function.
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P. H. Be1uen

O6ocHoBaHUE OCHOBHBIX IApaMeTPOB HOBOI'0 YCTPoiicTBa
JUISL OTAEJICHUSI 3ePeH KYKYpYy3bl OT MOYaTKoB (c. 90)

B Hacrosmiee BpeMs Kak IpH CyIIECTBYIOIIEH TEXHOJIOTUH YOOPKH, TaK U B YCTPOIMCTBAX I OT-
JIEJIEHHS] 3€pEH KYKYpY3bl OT I0YATKOB B OCHOBHOM HCIIOJIB3YIOT pabO4Yre OpraHbl yAapHOTO 1€UCTBUS,
4TO npu padore npuBoAUT oT 2—3 % u Oojee MOBPEXICHUIO 3epeH. B To jxe Bpems moyaTku OT 3epeH
OYMILAIOTCS HE MOJHOCTHIO. YCTAHOBIIEHO, YTO MOJTHOE U3BJICUEHHUE 3€PEH U3 NTOYATKOB, a TAK)Ke J10Be-
JIeHUE TIOBPEKIEHHBIX 3€pEH J0 MUHHUMYyMa BO3MOYKHO IPU MCIOJb30BAHUM NPUHIUIIA BHYTPEHHETO
CUEIUIEHUS] CO C)KAaTUEM M KPYUYEHUEM IOYATKOB C HCIOJb30BAHUEM JKCIEHTPUUYHO YCTAHOBJICHHOM
K OapabaHy IPIKUMHOM TUIOIIAIKK C PE3MHOBOM MOBEPXHOCTHIO. Ha ocHOBaHuu uccienoBanuii 000-
CHOBAHBI ITapaMeTPhl pexXrMa paboThl, 4TO IMO3BOIMUIIO pa3paboTark HSKCIEPUMEHTAIBHOE YCTPOUCTBO,
paboraroiee o 3romy npuHuumy. IlpoBeneHsl 1aboparopHble U X035HCTBEHHbBIE HCIIBITAHUS IKCIIEPU-
MEHTaJIbHOMN YCTaHOBKH, B PE3YyJIbTATC KOTOPLIX OMPEACICHO, YTO oOecreunBaeTCs BLICOKASI CTEIEHD
MIOJTHOTHI OTAENICHUS 3€PEH OT MOYaTKOB KYKYpy3bl, CHIDKaeTcs 10 MuHUMyMa (MeHee 1%) maxpo-
1 MUKPOIIOBPEXK/Ia€MOCTb 3€PEH [0 CPABHEHUIO C CYLIECTBYOIIMMHI MOYAaTKOOUUCTUTEIbHBIMH yCTPO-
ctBaMu. [loaToMy pekomMeHayeMoe YCTPOMCTBO MOKET ObITh MCIOIB30BAaHO HE TOJIBKO B XO3HCTBEH-
HBIX, HO U B CCIICKIIMOHHBIX LCIIAX.

Kniouesvie cnosa: KyKypy3HbIi IIO4aTOK, CTEPKEHb, 3€pHO, OapabaH, BXO, BBIXO, CTAOMIN3UPYIO-
LA MEXAaHU3M.

R. N. Veliyev

Justifying the main parameters of a new device for separating corn grains from ears (p. 90)

At present, both with the help of the existing technology of corn harvesting and in devices for sep-
arating corn grains from ears the working bodies of shock action are mainly used, they causing 2-3% or
more damage to grains during operation. At the same time, ears of corn are not completely cleaned. The
complete removal of grains from the cobs, as well as minimizing damaged grains is established to become
possible when the principle of internal adhesion with compression and torsion of cobs with a clamping
pad eccentrically mounted to the drum with a rubber surface is used. On the basis of studies the parameters
of the due operating mode are justified making it possible to develop an experimental device that works
according to this principle. Laboratory trials and test use of the experimental setup were carried out, thus
it was determined that the highest degree of grain separation from corn cobs is ensured, and macro- and
microdamage of grains is minimized (less than 1%) as compared to existing cob-cleaning devices. There-
fore, the recommended device can be used not only for household but also for selection.

Keywords: corncob, kernel, grain, drum, input, output, stabilizing mechanism.
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K. B. I'nem6a, A. B. I'puuenko, 0. U. ABepbsinos, A. M. [liaakcun

HccaenoBanue nmokasareseil CHCTEMbI «ONEPaTOP-MaIIMHA-CPeIa»
B TEXHOJIOTHYECKOM mpouecce (¢. 95)

PaccMoTpeHs! BOIIPOCH! CHCTEMHOTO ITOJX0/a K MCCIIEJOBAHUIO B3aUMOCBSA3EH MEX/ Ty ITOKa3aTeIsiMU
4eJI0BEKO-MAllIMHHON CUCTEMbI Ha TPAHCIIOPTHBIX paboTax U IyTH MOBBIIIEHHUS 0€30MaCHOCTH (DYHKIHO-
HUPOBaHUs e 371eMeHTOB. [Ipobiema noBslieHNs 6€3011aCHOCTH ITPU YITPABICHUU MOOUIIbHBIMU MalIMHA-
MU YeJIOBEKOM-OIIEpaTOPOM OCTAETCs HEepelIeHHOH /10 cux 1nop. HeoOxoanmMo n3yyars NpUHINIHAIBHBIE
1 1poOIeMHBIE BONPOCHI CHWKEHUSI PUCKA TPABMUPOBAHHUS ITyTEM HPEAYHPEXKICHHUS TOPOKHO-TPAHC-
MOPTHBIX MPOUCILECTBUI, BOIPOCHI CHIKEHHS TSKECTH UX NOCIEACTBUNA. [Ipy BBINOIHEHNH TPaHCIOPT-
HBIX Pa0OT U3-3a BIMSAHUS BHEIIHUX YCJIOBHH U TApaMETPOB IIOCTOSIHHO U3MEHSIOLIENCs TPON3BOICTBEH-
HOW cpeJibl YaCTO BO3HHMKAIOT PAcCOIIACOBAHMS MEXKIY IEMEHTaMU TEXHOJOIMYECKOH CHCTeMBI, YTO
MIPUBOJUT K PE3KOMY BO3PACTAHUIO YHCIIA OTKA30B, KOTOPHIE B IIE€JIOM CHWKAIOT YPOBEHb 0€3011acCHOCTH
TPAHCIOPTHBIX paboT. B pe3ynbTare aHanu3a BIUSHUS OCHOBHBIX (JAKTOPOB HA ypOBEHb PUCKA IPU BBbI-
IIOJTHEHUH OIIEPaTOPOM TPAHCIIOPTHBIX pabOT yCTaHOBIEHO: HEOOXOUMO UCCIIEI0BATh XapaKTep U3MEHe-
HUS BXOJTHBIX Y BHYTPEHHUX (haKTOPOB, UX BIUSHUE Ha YPOBEHb PUCKA ITOJICUCTEMBI «OIEepaTop»; padora
CHCTEMBI OIIepaTOpP-MalINHA IPOXOANT B YCIOBUSAX MOCTOSHHO M3MEHSIOIIMXCS XapaKTEPUCTHK BXOTHBIX
(baxTopoB, T.K. OHU HE TOJUMHSIIOTCS ONPEIETICHHON 3aKOHOMEPHOCTHU U HOCAT CITy4YaiiHbli XapakTep; Ko-
JIMYECTBEHHAs OLIEHKA MOJCUCTEMBI «OIepaTopy ONpeAesseTcs oKas3aresieM KBaau(uKaumu Kak (QyHK-
1uei ot ObICTPOACHCTBYS U MIPABUIBHOCTH BBINOIHEHUS ASHCTBUIM; JUIs NOBBIILICHUS YPOBHS BBIXOIHBIX
(bakTOpOB CHUCTEMBI HEOOXOIUMO TOBBICUTH (PYHKIIHOHAIBHYIO BO3MOXXHOCTH TIOICHCTEMBI «OTIEPATOPY.
CdopmupoBaHa JUHAMHUYECKas MOJEIb PHUCKA CHUCTEMBI TE€XHOJOTHUECKOM CHCTEMBI, MO3BOJIAIOLIAs
O00BEKTUBHO IIPOAHAIM3UPOBATh OCHOBHBIE (DAKTOPBI, BIMSIOLIUE HA YPOBEHb PUCKA IPH BBIIOIHEHUU
OIIEepPaTOPOM TPAHCIOPTHBIX padoT. IlosryueHsl 3aBUCUMOCTH MEXJIY KOJUYECTBEHHBIMHM M KayeCTBEH-
HBIMH I10Ka3aTeIsIMU TEXHOJIOIMYECKOH CUCTEMBI, B YaCTHOCTH, C yYETOM (YHKIIMOHAJIBHBIX BO3MOXK-
HOCTeH YenoBeka-oneparopa MOOMIbHON MauHbl. C pOCTOM BEJIMUMHBI YPOBHS KBaJIU(UKAIMK Ollepa-
TOpA MPH YCIOBUAX MOJHON MPUCIOCOOIEHHOCTH MAIUHbI K YIPABJIECHUIO IPOLIECCOM U ONTUMAJIbHBIX
YCIIOBUSIX IIPOU3BOJICTBEHHON Cpebl, KPUTEPUN PUCKA TEXHOIOIMYECKOM CUCTEMBI HMEET PE3KH craj
JlaXke TPU OTHOCUTEIbHO HU3KOM HadaJbHOM IOBBIIIEHUH IOKa3aTeNls KBAIU(HUKALMK B IUANa30HE OT
0 no 0,3. Pe3ynbTarel HCCIEI0BaHUI MOCITYKAT MaTepHaIoM Julsl (POPMUPOBAHUS MaTeMaTu4eCKO Mojie-
71 (pyHKIIMOHUPOBAHUSI TOJCUCTEMBI «OIEpaTOp-MallliHa» U JUIsl OIPEIEICHUs] YPOBHS KPUTEPUS PUCKA
B HPraTHUECKUX CUCTEMaX YIPaBICHHUS.

Kniouesvie crosa: puck, TpaBMUPOBAHHUE, ONEPATOP MOOUIIBHBIX MAIllUH, TPAHCIOPTHBIH KOMIIIEKC,
TPaHCIIOPTHBIE padOTHI, TOKa3aTeNb KBAIN(HUKALNH, (PyHKIMOHAIBHbIE BO3MOXHOCTHU OIepaTopa.

K. V. Glemba, A. V. Gritsenko, Yu. I. Averyanov, A. M. Plaksin

Studying the indicators of the system “operator-machine-environment” in the process (p. 95)

The issues of the systematic approach to studying the relationships between the indicators of a
man-machine system in transport operations and ways to improve the safety of its elements are considered.
The problem of improving security when mobile machines are operated by a human still remains urgent. It
is necessary to study the fundamental and problematic issues of reducing the risk of injury by preventing
traffic accidents, and the issues of reducing the severity of their consequences. When transporting, due
to the influence of external conditions and parameters of a constantly changing production environment,
there often occur different mismatches between elements of the technological system, which leads to a
sharp increase in the number of failures, which generally reduce the level of safety of transporting. As a
result of analyzing the influence of the main factors on the risk level when an operator carries out trans-
porting, it was established: it is necessary to study the nature of changes in input and internal factors, their
influence on the risk level of the “operator” subsystem; the “operator-machine” system fulfills its func-
tions under constantly changing characteristics of input factors, since they aren’t regular, being random in
nature; quantitative assessment of the “operator” subsystem is determined by the qualification indicator as
a function of speed and correctness of the actions; to increase the level of output factors of the system, it is
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necessary to increase the functionality of the subsystem “operator”. A dynamic risk model of the techno-
logical system is formed, which allows making an objective analysis of the main factors affecting the risk
level when the operator performs transporting. The dependencies between the quantitative and qualitative
indicators of the technological system are obtained, with the functional capabilities of the human opera-
tor of the mobile machine being taken into account. With an increase in the operator’s qualification level
under conditions of the machine being fully adapted to control processes and under optimal conditions of
the production environment, the risk criterion for the technological system has a sharp decline even with
a relatively low initial increase in the qualification index in the range from 0 to 0.3. The research results
will serve as material for forming a mathematical model for functioning of the “operator-machine” system
and for determining the criteria of risk level in ergatic control systems.

Keywords: risk, injury, operator of mobile machines, transport complex, transport work, qualification
indicator, operator’s functionality.
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A. H. Kozuos, B. U. lllaTrpykos, I1. A. [11eckauen

HccnenoBanue BHICOKOTEXHOJIOTHYECKUX puiabTpoB «IIpodurmMuiax»
JUISL OYUCTKHU ChIPOro MoJioka (c. 105)

JI1s1 TOHKOHM OYMCTKH ChIPOTO MOJIOKA IpejylaraéM KOHCTPYKTHBHO-TEXHOJIOTHYECKHE Pa3paboTKu
(MIBTPOB MOJIHUIIPOITMIICHOBBIX, pAOOTAOLIHX ITO]T ICHCTBHEM BaKyyMa 1 Hartopa. B punsTpax ycranasnu-
BAaIOT KapTPHKH MHOTOCIIOWHBIE, C TIPSIMOYTOJILHON, BOTHOOOPA3HOH U MEeCTUTrpaHHON popMamMu BHEIII-
Hell TOBEepXHOCTH. B OCHOBY BBICOKOTEXHOJIOIMUECKUX Pa3pabOTOK (PUIBTPOB CHIPOrO MOJIOKA 3aJI0KEH
croco0 M3roToBiIeHUs KapTpupkeid. CortacHO JaHHOMY cIIoco0y, OH (pOpMHUpPYETCst U3 TEXHOIOTUYECKH
000CHOBAHHBIX HE3aBUCUMBIX I'PYIII CJIOEB C PA3IMYHBIMU AUAMETPAaMH HUTEH, 4TO 00ecriedyrBaeT MIUpPO-
KW THara3oH UX NPOITyCKHON CITOCOOHOCTH. [ yBeMueHHs AuaMeTpa HUTH B K&KIOH MOCIIeTyIoIei
rpymnmne cioeB Ha 40 MKM, HauuHas ¢ AuaMeTpa HUTH 70 MKM BO BHYTpPEHHEH rpyIie cjI0eB, yMEHbIIAIOT
JIaBJICHUE BO3JlyXa, MOJaBaeMOro K TOJIOBKE 3KCTpyZepa, OT MEepBOM K MOCIEAYIOINM 3KCTpyAepaM Ha
10 xI1a, naunnas c 80 klla, moBos IaMeTp HUTH B TTocaenHen rpynmne cioes 10 150 mxm. MccnenoBana
MHOTOYPOBHEBasI CUCTEMa OYMCTKU MOJIOKA Ha JOWJIBHBIX YCTAHOBKAX B MPOLIECCE MAIIMHHOTO JIOCHUS,
COCTOSIIIAsl U3 BAKYYMHBIX U PyKaBHOTO (PUIIBTPOB, a TaKKe KOpITyca ¢ OOKOBBIM MaTpyOKOM B BUJE pac-
TpyOa ¢ KapTpUKEM C IIECTUTrPaHHON (OPMOil BHENIHET o ci10s1. B BakyyMHBIX puiabTpax ciou KapTpumka
M3TOTOBIICHBI U3 HUTEH Pa3HOTo aAuamerpa. B mpoxoanMeIx kaHasiaX, 00pa3yIomuxcs B CJIOSIX C YMEHb-
HIAIOIIEHCs MJIOMIABI0 MO0 XOAY ABHMIKCHHUsS MOJIOKA, BBIIBHIM dPQeKT monszydero teueHus. CkopocTh
(GuiabTpalMy MpH MON3YyYeM TEUCHUHU MOXKHO MPHUHATH MPOMOPLHMOHAIBHO TPAJAUEHTY CKOPOCTH. Torna
MOTOK MOJIOKA ABMXECTCA B JIAMUHAPHOM PCIKUME, UTO UCKIIIOYACT PA3MbIBAHUC U ,ZIpO6.HCHI/Ie HpHMCCCﬁ.
OTO HOCTHTaeTCs ¥ B KAPTPUIDKAX MIECTUTPAHHON (OPMBI.

Kniouesvie cnosa: cpipoe MOIOKO, MHOTOypOBHEBasI CUCTEMa OYHUCTKH, CIIOCO0, KapTPUIK, PyKaB-
HBIH GUIBTp, pacTpyO, mecturpanHas Gopma.

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

The study of high-tech filters “Profitmilk” for raw milk purification (p. 105)

For fine raw milk purification we offer structural and technological developments of polypropylene
filters working due to vacuum and pressure, with multilevel cartridges with rectangular, wave-like and
hexagonal shapes of the outer surface being installed in the filters. The high-tech developments of raw
milk filters are based on the method of manufacturing cartridges. According to this method, the cartridge
is formed from technologically independent groups of layers with different diameters of the threads to
provide a wide range of their throughput. To increase the diameter of the thread in each subsequent group
of layers by 40 um, starting from 70 um as the diameter of the thread in the inner group of layers, the pres-
sure of the air supplied to the extruder head from the first to subsequent ones is reduced by 10 kPa, starting
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from 80 kPa, adjusting the diameter of the thread in the last group of layers up to 150 um. The multilevel
system of milk purification at milking machines during its operation is studied. It consists of vacuum and
bag filters, as well as a body with a side pipe in the form of a bell with a cartridge with the outer layer
having a hexagonal shape. In vacuum filters, the layers of the cartridge are made of threads of different
diameters. In passable channels formed in layers with decreases in the direction of milk movement, the
effect of creeping flow was revealed. Its rate can be assumed proportional to the velocity gradient. Then
the milk flows in laminar mode, which eliminates the erosion and crushing of impurities. This is also
achieved in hexagonal cartridges.

Keywords: raw milk, multilevel cleaning system, method, cartridge, bag filter, bell, hexagonal shape.
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I'. A. Oxynes, H. A. Ky3nenos, C. C. Kanarnaes

CucreMHbIe IPUHIMIIBI TPOEKTHPOBAHUS TEXHOJIOTHYECKHUX NMPOLECCOB B 3emJeneanu (c. 112)

Bb160p TEXHONOTHMU BO3JENBIBAHHS CEIbCKOXO3SIICTBEHHBIX KYJIBTYP OOYCIOBIMBAETCS MPHUPOI-
HO-TIPOM3BOACTBEHHBIMH (DAaKTOPAMU KOHKPETHOTO MPEINPHUATHS, MPUMEHUTEIFHO K KOTOPhIM (hop-
MUpPYETCsl CTPYKTypa MOCEBHBIX IUIOIIAJCH, oO0ecreunBaroias paluoOHAIbHYIO IUIOOCMEHY KYIBTYD
U YBEIUYEHUE MPOIOJKUTEILHOCTH PabOYUX MEPUOIOB MAIIUHHBIX KOMIUIEKCOB C YUYE€TOM BO3MOXKHO-
cTei CYHICCTByIOHICﬁ CHUCTEMbI MalllMH, PAallMOHAJIbHBIX MCTOAOB UCIIOJIB30BAHUS TEXHUYCCKUX CPCACTB
U IOCTHXCHUS arpapHOil HayKu B peasn3alliy pecypcocOeperaronx TeXHOIOTHil.

Knioueguvle cnosa: cucrema; KOMIIEKCHBIM MOJAXOM, CTPYKTypa, MapaMeTp, MpoLece, TeXHOJIOTus,
CPOKH padoT.

G. A. Okuneyv, N. A. Kuznetsov, S. S. Kanatpaev

Systemic principles for designing technological processes in agriculture (c. 112)

The choice of crop cultivation technology is determined by the natural-production factors of some
particular enterprise therefore the structure of sown areas is formed to ensure rational crop rotation and
an increase in the duration of working periods of machine complexes, with the capabilities of the existing
machine system, rational methods of using technical means and achievements of agricultural science for
implementation resource-saving technologies being considered.

Keywords: system, integrated approach, structure, parameter, process, technology, terms of work.
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I. A. Okynes, H. A. Ky3nenos, C. C. Kanarnaen

dopMupoBaHHUE MOC/IEI0BATEIHLHBIX HUKJIOB MOJEBbIX padoT —
pe3epB 3¢ dexTuBHOCTH TPpou3BoAcTBa (c. 118)

B ycroBusiX orpaHU4eHHOTO PECYpCHOTO 00ECIIEUCHUS CEIbCKOXO3SIICTBEHHBIX MPEANPUSITHIA CBO-
€BPEMEHHOCTH BBITIOJIHEHHUS MOJIEBBIX Pa0OT MOKHO 00€CIEUUTh PallMOHATBHBIM MOJ00POM CTPYKTYPHBI
BO3ACJIBIBACMBIX KYJIBLTYP C LCJIbIO MMOOYEPCAHOI0 NUKIMYHOTO BBIMMOJHCHUA TCXHOJOIMYCCKUX OIepa-
U TI0 WX BO3JENbIBAaHUIO M yOopke. [Ipy yBelIn4eHWH KONMWYEeCTBA LUKIOB pPallMOHATbHAS JUINTEIb-
HOCTb UX OCTETIEHHO CHIKAETCS, HO 0011ast JUIMTEIbHOCTD 3arpy3Ku TEXHUKH Bo3pacTaer. B pesynbrare
o0ecreunBaeTcs pallMoOHaIbHAs TUI0I0CMEHA, CHUKAIOTCS YIEIbHbIE 3aTpaThl Ha MCIIOJIb30BAaHUE TEXHU-
KU M YPOBEHb ITOTEPh YPOXKasi OT HECBOEBPEMEHHOT'O BHINIOJIHEHHS paboT. Baxkneiiei 3aiaueit npu sTom
aBisieTcs (POPMHUPOBAHKE CTPYKTYPBI CEBOOOOPOTOB C YUE€TOM KOHBIOHKTYPBI PHIHKA U IIPUPOTHO-TIPOU3-
BOJICTBEHHBIX YCJIIOBUHM MPEATNPUATHI.

Knioueswvie crosa: nyki, pe3eps, THU, paboTa, CEBOOOOPOT, KyJIbTypa, 3aTpaThl, 3arpy3Ka.
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G. A. Okuneyv, N. A. Kuznetsov, S. S. Kanatpaev

The formation of sequential cycles of field work as a reserve of production efficiency (p. 118)

In conditions of limited resource support for agricultural enterprises, the timely completion of field
work can be ensured by rationally chosen structures of cultivated crops with the aim of sequentially cycli-
cally performed technological operations for their cultivation and harvesting. When the number of cycles
increases, their rational duration gradually decreases but the total loading of equipment increases. As a
result, rational crop rotations are ensured, unit costs because of the use of equipment and the level of crop
losses due to untimely works are reduced. The most important task in this case is the formation of crop
rotation structures, with the market conditions and the natural and production conditions of enterprises
being taken into account.

Keywords: cycle, reserve, days, work, crop rotation, crop, costs, loading.

%k ok

B. M. Ilonos, C. IO. I1andgepos, J. A. Caniun

®a3049acTOTHBIN METO/ AHAJIHN3A MEPUOAUIECKUX YACTOTHBIX 3aBUcuMocTeii (c. 124)

B crarpe mokazaH MeToJ], TIO3BOJISIONIMI MPOBOANTH aHAIU3 YAaTOTHBIX 3aBUCMOCTEH Kod(pduiu-
€HTa OTPAKEHHs 3JICKTPOMATHUTHBIX KoieOanwil. OCOOEHHOCTHIO METOJa SIBISECTCS HCIOJIh30BAHHE
YCTOMYMBON KOH(HTypalui YacTOTHOH 3aBHCHMOCTH 3a CUET TNMPHBI3KH K OMPEICIICHHOW TOYKE Ha
(YHKIMH OTKJIMKA C MOCIEeIYIOIIUM aHAJIM30M YaCTOTHOTO ciBUra 3toil Touku. [IpousBenena oopaboTka
SKCIEPUMEHTAIBHBIX JaHHBIX JBYX(aKTOPHOTO IKCIEPUMEHTA IO MpeaiokeHHOMY MeTony. [lomyyena
perpecroHHas MOJIENb ¢ YpoBHEM R’ ~ 0,96, pe3y/nbTrar TecTa perpeCCHOHHON MOJIENH M0 F-KPUTEPHIO
coctaBun 153,2 mpu p << 0.1.

Knroueswvie cnosa: CBY, paarodacToTHbIC TEXHOIOTHH, (ha30BbIN CIBUT, YaCTOTHBINA CJIBHT, YaCTOT-
HBIN aHanm3, 00paboTKa CUTHAJIOB.

V. M. Popov, S. Yu. Panferov, L. A. Saplin

Phase-frequency analysis of periodic frequency dependencies (p. 124)

The article shows a method that allows analyzing the frequency dependences of the reflection co-
efficient of electromagnetic waves. The peculiarity of the method is the use of a stable configuration of
the frequency dependence due to binding to a specific point on the response function followed by the
frequency shift analysis of this point. The experimental data of a two-factor experiment were processed
according to the proposed method. A regression model with the level R? ~ 0.96 was obtained, with the test
result of the regression model according to the F-criterion being 153.2 at p << 0.1.

Keywords: microwave, radio frequency technology, phase shift, frequency shift, frequency analysis,
signal processing.

JI. A. Canutun, B. A. Byropun, P. T. I'yceiinos, U. b. Llapes

IMapameTpsl pacnpeneieHusi pecypca ynopHOro noAMmHAKOBOTO y3Jia
CKBaKUHHBIX 3JIeKTpoHacocoB (¢. 130)

Pecypc ynopHOTo moAmMImHAKOBOTO Y3J1a CKBRXKUHHBIX JIEKTPOHACOCOB YCTAHABIUBAJICS C UCITOIh-
30BaHUEM MHOTO(DAKTOPHOTO IKCIICPUMEHTA. YIIOPHBIN MOIIAITHUKOBBIN y3€ CKBaXXHMHHBIX 3JICKTPO-
HACOCOB SIBJISICTCS OJHON M3 TIIABHBIX YaCTEH MOTPYKHOW HACOCHOW yCTaHOBKH. Ha/ie:)KHOCTh yHOpHOTO
MOJIIUIMITHUKOBOTO y3J1a B 3HAUYUTEILHON MEpE BIUSIET HA pECYPC OTPYKHOTO 3IEKTPOABUTATENS, KOTOPbII
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SIBIIIETCS OJTHOM M3 OCHOBHBIX YaCTEW AJNIEKTPONMPHUBOAA HACOCHOUW YCTAaHOBKH. [lorpykHOM 3I€KTpPO-
JIBUTATEINIb COACPIKUT JBa BUJA MOIITUITHUKOBBIX y3JI0B, OJMH U3 KOTOPBIX paJHaIbHBIN, BOCIPUHU-
MAIOUIM BEPTUKAIBHOE MEPEMEIIEHIE POTOPA IMOTPYKHOTO SJIEKTPOABUTATENS, a APYTON YIOPHBIH,
BOCIIPMHUMAIOIIMN BEC pOTOpa M TUAPABINYECKOE JAABICHHE B MOMEHT ITyCKa HACOCHOM YCTaHOBKH.
Kax moxa3pIBaeT mpakTHKa dKCIUTyaTallid U UCCIeIOoBaHus, IpoBeneHHbIe Ha kKadeape DODT HOVp-
I'AY, u3HOC YIOPHOTO MOIIUITHUKOBOTO y3J1a TOTPYKHOTO 3JIEKTPOABHUTATENsI IIPOUCXOAUT B MOMEHT
BKJIFOUEHHUS HACOCHOM yCTAaHOBKU M B MOMEHT OCTAaHOBKHU. B mepBoM cirydae mpouCXOoAUT CyX0e TPEHHE
MATHI 00 MOASATHUK MOTPYKHOTO JIEKTPOJBUTATEIISI, BO BTOPOM CITy4ae MPOUCXOIUT TOPMOKEHHUE, KO-
TOpPOE MPUBOIUT K U3HANIMBAHUIO DJIEMEHTOB MOJILIMITHUKOBOTO y37a. B crarbe nmpuBeneHa Metoauka
00pabOTKH yTOUHEHHBIX SKCIIEPUMEHTAJIbHBIX JAaHHBIX C yU€TOM pPacIIUpPEHUs AUana3oHa BO3AeHCTBUS
9KCILTYyaTallMOHHOTO (haKTOpa — BEJIMYMHBI TUTAIOMIETO HANIPSHKCHHUSI, IEHCTBYIONIETO Ha CKBAXKUHHBIC
anekTpoHacockl. OOpaboTka mpoBeneHa npu nomomu DBM B mporpamme MathCAD. B pesynbrare
OBLIT YTOUHEH CPEeHUN pecypc MOALIMITHUKOBOTO y3J1a C YUYE€TOM PacCHIMPEHUs 1Mana3oHa BO3AEHCTBUS
SKCITyaTallMOHHOTO (haKTOpa, KOTOpPsIA coctaBun T = 25 330 mukn. OmpenencHo cpeHeKBaapaTH-
4ecKoe OTKJIIOHEHHE pecypca ¢ = 7686 uuki. [Ipu momomu TabmuIy Ansi pacyeToB HAACKHOCTH NPHU
pacnpenenenun BeiOyiina ObUtH OnpeseneHbl mapaMeTpsl 3Toro 3akoHa: a = 13 390 mukir; b = 1,6;
¢ =13 020 mukn. Marepuansl cTaTbu OyIyT MOJIE3HBI PaOOTHIUKAM 3aBOIOB-U3TOTOBUTEIICH H PEMOHT-
HO-00CITYKUBAIOIINX TPEANPUATHH.

Kntouegule cnosa: ynopHslii MOAIIUITHUKOBBIN Y3€11, pecypc, INIOTHOCTh pacIipeieieHus, 3aKoH Beii-
Oymra.

L. A. Saplin, V. A. Butorin, R. T. Guseynov, 1. B. Tsarev

Thrust bearing assembly for borehole electric pumps and its resource allocation parameters (p. 130)

The resource of the thrust bearing assembly for borehole electric pumps is found using a multi-
variate experiment. The thrust bearing assembly of borehole electric pumps is one of the main parts
of a submersible pump installation. The reliability of the thrust bearing assembly significantly affects
the resource of the submersible motor, which is one of the main parts of the pump drive electric drive.
The submersible electric motor contains two types of bearing units, the first one is radial for the ver-
tical movement of the rotor of the submersible electric motor, and the second one is persistent for the
weight of the rotor and hydraulic pressure at the time of starting the pump installation. As the practice
of exploitation and research conducted at the Department of “Electrical Equipment and Electrotech-
nologies” of South Ural State Agrarian University shows, the wear of the thrust bearing assembly of
a submersible electric motor occurs at the moment when the pump unit is turned on and at the mo-
ment of shutdown. In the first case, dry heel friction occurs on the thrust bearing of the submersible
electric motor; in the second case, braking occurs and leads to wear of the elements of the bearing
assembly. The article describes the processing technique for updated experimental data, taking into
account the expansion of the range of the impact of the operational factor, i.e. the magnitude of the
supply voltage acting on the borehole electric pumps. The processing was carried out through com-
puting in MathCAD program. As a result, the average resource of the bearing assembly was specified
taking into account the expansion of the range of the operational factor exposure, which amounted
T = 25,330 cycle. The standard deviation of the resource ¢ = 7686 cycle was determined. Using
the tables for calculating the reliability of Weibull distribution, the parameters of this law were de-
termined: a = 13,390 cycle; b = 1.6; ¢ = 13 020 cycle. The materials of the article will be useful to
manufacturers and maintenance staff.

Keywords: thrust bearing assembly, resource, distribution density, Weibull distribution.
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JI. A. Caumnn, T. A. IIbixTuHa, O. A. I'yceBa

PacueT KOHCTPYKTHBHBIX M TEXHOJIOTUYECKHUX MAPAMETPOB YIeKTPOPUIBLTPA-030HATOPA
JUIS CYIIKU MYeJTuHOH 00HOoKKH (c. 135)

CdopmynrpoBaHbI TEXHOJIOTHUECKUE TPEOOBAHUS K AMEKTPODHIBTPY-030HATOPY IS CYIIKH IT4e-
JIMHOW OOHOKKM M CO37[aH ero MakeT. PazpaboraHa meToauka pacdera JIeKTpOo(HIbTpa-o30HaTOpAa,
MO3BOJISIIONIAST TEOPETUYECKH M DKCIIEPUMEHTAIILHO OMPESTUTh MapaMeTphl YCTPOHCTBA, CITIOCOOHOTO
OJTHOBPEMEHHO BBIICIUTH U3 TIOTOKA BO3/1yXa MbUICBUIHBIC 3aTPSA3HEHUS U MOJIYYUTh 030HO-BO3IYIII-
HYIO0 CMECh C 3aJJaHHOI KOHIIEHTpAIMeH 030HA JIJIS 3aIIUTHI ChIPBs 0T MUKpOdopkl. [Iponssenen pac-
YeT 3MEKTPOPUIBTPA U TIOTYUCH Ipad K N3MEHEHHS KOHIICHTPAIlMK 030Ha OT JUIMHBI KOPOHHUPYIOIIETO
AIEKTPO/A.

Knrouegvle cnosa: muennnas 0OHOKKa, 0OCEMEHEHHOCTh CBHIPBS, CYIIIKa B CPEAE 030HO-BO3AYUTHON
cMecH, Byx(a3Has O4rCTKa BO3IyXa, MIEKTPO(UIBTP-030HATOP.

L. A. Saplin, T. A. Pykhtina, O. A. Guseva

Calculating the design and technological parameters of the electrofilter-ozonizer
for drying pollen load (p. 135)

The technological requirements to the electrofilter-ozonizer for drying the pollen load are formu-
lated and its layout is created. A method for calculating the design and technological parameters of the
electrofilter-ozonizer has been developed, which allows theoretically and experimentally determining the
parameters of the device that can simultaneously extract dusty contaminants from the air stream and
obtain ozone-air mixture with the given ozone concentration to protect raw materials from microflora.
The design and technological parameters of the electrofilter-ozonizer were calculated and the diagram
of changing ozone concentration versus the length of the corona electrode was obtained.

Keywords: pollen load, seed contamination, drying, ozone-air mixture, two-phase air purification,
electrofilter-ozonizer.
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A. B. Crapues, A. C. I'yzenko, M. A. Bacuibes, B. H. Banun

IIpuMeHeHne BOHOW MHKEKIMU JIJIsI MOBbIIIEHUS] MOIITHOCTH JIBUTaTeJIsl TpakTopa (c. 143)

B crarbe mpoBeaeH PETPOCIHEKTUBHBIN aHAIW3 IMPUMEHEHUS BOAHON MHXKEKIMM JJIS ITOBBIIIECHUS
MOILHOCTH TEIJIOBOTO JIBUrATENsl CEJIbCKOXO3SMCTBEHHOIO TPAKTOPA U €€ JaJIbHEUIIEr0 pa3BUTHUS B aBU-
alyy. YCTaHOBIICHO, YTO BOAHAS MHXKEKIHS ABJseTCs Y(PPEKTUBHBIM CIIOCOOOM TOBBILICHUS CPEIHETO
3¢ (EeKTUBHOrO JaBJI€HUs, CIIOCOOCTBYET MOBBIIIEHUIO MOLHOCTH JABUTATElNs U CHUKEHHIO JIETOHALIUU.
Cpennee nobiiienre MOmHOCTH coctapisieT 10...20%. [Ipumenenne BOIHON MHKEKLIUN HA CEPUMHBIX
JIBUTATENsIX CEJIbCKOXO3AHCTBEHHBIX TPAKTOPOB TpeOyeT NMPHUMEHEHHs aBTOMATH3MPOBAHHBIX CHCTEM
YIPAaBJIEHUS ¢ PETYIMPOBKOM MOAA4YM BOJBI B 3aBUCUMOCTH OT TEMIIEPATYPHOTO PEKUMa, Ul Yero He-
o0xoauma AanbHeias pa3paboTka alroOpuTMOB YIIPABIECHUS U COBEPLIEHCTBOBAHUS MCIIOJIHUTEIbHBIX
MEXaHU3MOB.

Kniouesvie cnoea: TEINOBOW JBUTaTellb, TPAKTOP, BOIHAS MHXKEKLUS, 3QPEKTUBHOE HABICHHUE,
MOILHOCTb.

A. V. Startsev, A. S. Guzenko, M. A. Vasiliev, V. N. Vanin

Water injection used to increase tractor engine power (p. 143)
The article provides a retrospective analysis of the use of water injection to increase the thermal en-
gine power of an agricultural tractor and its further development in aviation. Water injections are found to
be a productive way to increase the average effective pressure, engine power and to decrease detonation.
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The average increase in power is 10...20%. The use of water injection on serial engines of agricultural

tractors requires the use of automated control systems with adjustable water supply depending on the tem-

perature regime, which requires further development of control algorithms and improvement of actuators.
Keywords: heat engine, tractor, water injection, effective pressure, power.

% %k ok

C. A. Tapacesinu, 5. A. Llapesckuii, B. H. [llupsies, E. II. Ilecrpuxosa, H. O. lllnpsieBa

TexHoJ0rn4YecKuii Mpomuecc MpPou3BoACTBA PadOT MO OYHCTKE MEJIKOBOIHBIX BOI0EMOB
YHHBEPCAJbHON r'HApaBJINYeCcKoil ycTaHOBKOH (c. 149)

B pabore mpemiokeHa KOHCTPYKIIHSI M OMHCAH TEXHOJIOTHUECKHI MPOIECC IKCIUTyaTallui yHUBEP-
CaJIbHOM MajorabapuTHON TUAPABIMYECKONW YCTAHOBKH ISl OYMCTKU MEJIKOBOIHBIX BOJIOEMOB, aBaHKa-
Mep HaCOCHBIX cTaHuuid. [Ipemnosken nopsaok pacuera ruIpoMexaHnuecKoro 000pyI0BaHUs — CTPYHHOTO
anmnapara 1 IeHTPOOeKHOTo 3emiiecoca IIPU UX MOCIeA0BaTeIbHOM FKcIuTyaTaiuy. OnucaH TeXHOIOTU-
YEeCKUH MpOoLecC MPOU3BOACTBA pabOT MPH MCIOIB30BAHUN YCTAHOBKH C BO3MOKHOCTBIO IKCILTyaTalliH
PKEKTOPHBIM CIIOCOOOM 3a00pa U TPAHCIIOPTUPOBKHU ITYJIBITHI.

Kniouesvie cnosa: 3eMinecocHast ycTaHOBKa, IIEHTPOOEKHBII 3emMiiecoc, TpaHCTIOpTHpYeMast IyIbIIa,
PKEKTOP, TUAPOCMECH, IITyOrHa pa3paboOTKH rpyHTA.

S. A. Tarasyants, Y. A. Tsarevsky, V. N. Shiryaev, E. P. Pestrikova, N. O. Shiryaeva

The technological process of cleaning shallow water reservoirs with a universal hydraulic unit (p. 149)
The design of a universal small-sized hydraulic unit for cleaning shallow water reservoirs, antecham-
bers of pumping stations is proposed, with the technological process of its operating being described.
A procedure for calculating hydromechanical equipment, i.e. a jet apparatus and a centrifugal dredger
during their sequential operation, is proposed. The technological process of the installation operated with
the help of the ejector method for collecting and transporting pulp is described.
Keywords: dredge pump, centrifugal dredger, transported pulp, ejector, hydraulic mixture, excava-
tion depth.

k ko

B. U. Yaprikos, A. A. EBnoxkumos, B. A. HoBukoga, JI. A. Caniun

KBuHTICCeHIMSI pa00ThI KOHLIEHTPATOPA MATHUTHOIO 110Jis1 B ycTaHOBKe YMC-4M (c. 155)

Bospacratomue TpeGoBaHNs K TOUHOCTH U3TOTOBJICHHS X PEMOHTA JIeTallel BBIIBUTAIOT BAKHEHUIITYIO
po0IeMy parMoHaNbHOM SKCIUTyaTalli TEXHOJIOTHUECKUX KUAKOCTEH. B cTaThe U31105KeHbI Pe3yabTaThl
HCCIIeIOBaHUs Pa0OThI KOHIIEHTPATOpa MarHUTHOTO TOJISI 3JIEKTPOMAarHUTHOTO Ceraparopa Jjisi O4YUCTKU
CMAa304HO-OXJIKJAIOIINX JKUIKOCTEH, MCIIOIb3YeMbIX B TOKapHO-(ppe3epHbIX cTaHkax. [lokazaHo, 4TO
B KOHIIEHTpPATOpax OCaxJeHHe (eppOMarHUTHBIX NMPUMECEH MPOUCXOAUT B yriax sueiku. [lomyueHsr
rpaduKy yCUINi, JeHCTBYIOIINX Ha (PeppPOMArHUTHYIO YAaCTHILy ITPH €€ IBM)KEHUH M0 TPEM BO3MOXKHBIM
TPAEKTOPHSIM B sSTUEHKE KOHLIEHTPATOpa.

Kniouesvie cnosa: sneKTpoMarHnTHas yCTAaHOBKA; CEMapaTop; MarHUTHAs HHAYKIHS; KOHIIEHTPATOD;
pabouast 30Ha; s4eiika, ycuiue.

V. 1. Charykov, A. A. Evdokimov, V. A. Novikova, L. A. Saplin
The magnetic field concentrator and the quintessence of its operation in UMS-4M installation (p. 155)
Increasing demands on the accuracy of manufacturing and repairing of component parts pose the

most important problem of the rational use of process fluids. The article presents the results of study-
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ing the magnetic field concentrator of an electromagnetic separator for cleaning cutting fluids used in
turn-milling machines. It is shown that in concentrators the deposition of ferromagnetic impurities occurs
in the cell corners. The diagrams of the forces acting on a ferromagnetic particle during its movement
along three possible trajectories in the concentrator cell are obtained.

Keywords: electromagnetic installation, separator, magnetic induction, concentrator, work zone, cell,
effort.

O. I'. Mep3askoBa, I. B. KaamsikoBa, H. U. AkysioBa, B. A. Poraues,
B. I. Yerogaen, B. I'. Illesienos

IIpoduoruxku Ha ocHoBe ITaMMOB pona Bacillus B kopmiiennu nepenenos (c. 159)

N3ydensl Ouosiormyeckne CBOMCTBa NpoOWoTHueckmx mTamMmoB Bacillussubtilis n Bacillus
licheniformis, orieHena 3(peKTUBHOCTD NCTIOIAB30BAHMS ITUX MPOOUOTUKOB M X KOHCOPLIMYMA B PaLIUO-
HE TIepenesioB B MEPUOJ BEIPALTUBAHMS U TPOTYKTHBHOTO HCIIOIb30BaHUs NTHUIIBI. OTBIT TPOIOIKUTEIb-
HOCTBIO 242 1HS MPOBEACH Ha Iepenenax SIMOHCKOM mopoabl, COPMHUPOBAHHBIX B CyTOYHOM BO3pacTe
B YEThIpe aHAJOTHYHBIX Tpynnbl Mo 80 roloB B KaXIOW M cOASpXaIuXcs B KIETOYHOH OaTapee mpu
TpeOyeMbIX YCIOBUAX MHUKpOKIMMara. [ITuia Bcex rpymnm mnosydaia KopMa OCHOBHOTO pallMOHA, Tepe-
nenam 1, 2 1 3-i onbITHBIX FPYII, B OTJIMYKAE OT KOHTPOJIbHBIX aHAJIOTOB, JIONOJHUTEIHHO CKapMITUBAIN
MMPOOMOTUKY COOTBETCTBEHHO Ha OcHOBE mTamMMoB Bacillus subtilis, Bacillus licheniformis u ux xoHcop-
nuyma B konmdectse 150 r/T komOuKopMa. YCTaHOBIICHO, YTO CEJIEKTUBHO OTOOpPaHHBIE TPOOHOTHYECKUE
mrammbl Bacillus subtilis u Bacillus licheniformis nposiBisiin mupokuil criekTp aHTHOAKTepHalIbHOM
AKTUBHOCTH B OTHOIIEHUHU TPAMIIOJIOKHUTEIBHBIX U TPaMOTPHUIATEIBHBIX NATOTEHOB M OBUIM YyBCTBH-
TEJIbHBI K OOJNBIIMHCTBY HCCIIEOBAHHBIX aHTUOMOTHKOB. VIcIonp30BaHNe B PallMOHAX MEpemnenoB KOH-
coprmyMa mrammoB Bacillus subtilis 1 Bacillus licheniformis okazanock Hanbomnee 3pPeKTHBHBIM: OHO
o0ecrneuniio (Mo OTHOUIEHHIO K KOHTPOJIIO) MOBBIIIEHUE COXPAHHOCTH LBILIAT Ha 4,0 %, cpeqHecyTod-
HOT'O IPUPOCTA KMBOM MAaccChl NTHLBI HA 2,57 %, CHIKEHHME pacxoja KopMa Ha €JUHMILY IPOAYKIIUH Ha
6,48 %. SliieHOCKOCTh HecyIeK yBenndmiack Ha 7,81 %, BeIxon siiiemMaccsl Ha 9,77 %, BbIXO1 HHKYOa-
MoHHOTO sina Ha 7,03 %, BEIBOAUMOCTD LBITUIIT OT 3aI0KEeHHBIX Ha 8,33 %. [Ipu sToM pacxoa KopMoB
Ha nonydenue 10 sun causuics Ha 13,35 %, orxoab! unkyoauuu Ha 21,74 %. Dxonomuueckuit 3pdext
coctaBwi B 3-i onbITHOM rpynme 4,79 % (msico nepenenoB) u 14,56 % (sifio Hecyex).

Knrouesvie crosa: mpobnotuku, mrammel, Bacillus subtilis, Bacillus licheniformis, mepenena, cpen-
HECYTOYHBIN NPUPOCT, AUIEHOCKOCTb.

0. G. Merzlyakova, G. V. Kalmykova, N. 1. Akulova, V. A. Rogachey,
V. G. Chegodaeyv, V. G. Shelepov

Probiotics based on Bacillus strains for feeding quail (p. 159)

The biological properties of Bacillussubtilis and Bacillus licheniformis probiotic strains are studied;
the effectiveness of using these probiotics and their consortium in the diet of quail during the growing and
productive use of poultry is considered. An experiment during 242 days was carried out on daily quail
of the Japanese breed. There were four similar groups of 80 animal units each, kept in a cell battery with
the required microclimate conditions. Poultry of all groups had feed of the main diet; the quails of the 1*,
2" and 3" experimental groups, unlike the control ones, were additionally fed with probiotics based on
strains of Bacillus subtilis, Bacillus licheniformis and their consortium in the amount of 150 g/t of feed,
respectively. The selected probiotic strains of Bacillus subtilis and Bacillus licheniformis were found to
have a wide spectrum of antibacterial activity against gram-positive and gram-negative pathogens and to
be sensitive to most of the investigated antibiotics. The use of the consortium of Bacillus subtilis and Ba-
cillus licheniformis strains in the quail diets was the most effective: it provided (in relation to the control
group) an increase in the chickens’ safety by 4.0%, an average daily poultry gain in live weight by 2.57%
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and a decrease in feed consumption per unit of production by 6.48%. The hens’ laying capacity increased
by 7.81%, the egg mass yield by 9.77%, the hatching egg output by 7.03%, the chickens’ hatchability by
8.33%. At the same time, the feed consumption for 10 eggs decreased by 13.35%, incubation waste re-
duced by 21.74%. The economic effect in the 3™ experimental group was 4.79% (quail meat) and 14.56%
(laying eggs).

Keywords: probiotics, strains, Bacillus subtilis, Bacillus licheniformis, quail, daily average gain, egg
production.
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K. C. Pui0bsinoBa, M. A. Jlepxo

JlelikouuThl M X MOP(doIornUecKue 0CO0eHHOCTH B OPraHU3Me TeJISAT
B YCJIOBHAIX TEXHOT'€HHOI mpoBuHIMH (c. 167)

W3ydeH nedkonMTapHBIA COCTaB KPOBU M MOP(OIOTHYECKHUE XapaKTePUCTUKU JIUM(OIUTOB B Op-
TaHU3MeE TEJIST, BBIPAIIMBAEMBIX B 30HE BO3JICHCTBHSI MPEANIPUATHI TOPHOIOOBIBAIOIIEH MPOMBIIIIIICHHO-
cti. OOBEKT HCCIeIOBaHMS — TEIOYKH YEPHO-TIECTPOI TOPOABI, M3 KOTOPBIX MO MPUHIUITY MPHOIIKEH-
HBIX aHAJIOTOB c(hopMUPOBAHO 3 ONBITHBIE TPyHIbI (7 = 9) B 1-, 3- 6-MecsauyHOM BO3pacTe. YCTaHOBIIECHO,
9TO 00IIee KOJTMIECTBO JCUKOIIUTOB B KPOBH |-MeCSUIHBIX TessT cocraisieT 4,36+0,12 10°/n npu HOp-
MaJbHOM COJEpKAHUH B JICMKOrpaMMe TPaHYJIOUTOB M arpaHyJOlMTOB U COOTHOUeHUH Mexay [TH/
CH u ITH+CH/JIumdouutst Ha yposae 0,10+0,01 u 0,32+0,03 yciu. en. B kpoBu 3-MeCSUHBIX JKUBOTHBIX
KOHIICHTpAIIHs JICHKOIUTOB yBennuuBaeTcs 10 6,80+0,30 10°/71, HO B JIeiiKOrpaMMe YHCIIO CETMEHTOSIEP-
HBIX HEUTPO(HUIOB, MOHOITUTOB U TUM(DOIUTOB OTIIMYAETCS OT rpaHui] HOpMbI Ha 13,35; 17,00 u 1,80 %,
onpenensis ymenbienne Beanunnsl [TH+CH/JIumdonutet Ha 21,85 % (p < 0,05). AHanOruuHbIe CABUTH
BBISIBJISIFOTCSL B JIEHKOrpamMMe 6-MecCsSYHBIX KUBOTHBIX, HO YPOBEHb JIeMKOUUTOB cocTaisieT 4,42+0,10
10°/1. Bo3pacT TenaT BAMSET Ha Pa3MEPHOE COOTHOIIEHHE JTUM(POLIUTOB: B Ma3Kax KPOBH |-MECSYHBIX
JKUBOTHBIX npeodiamaroT combinue (48,00%) u cpennue (54,000 %) dopmsl kieTok. B kpoBu 6-mecsy-
HBIX TEJIAT yMEHbIIAeTCs KonmuuecTBO Oonbiux (3,69 pasza) u cpennux (B 1,42 pasza) numdounuto Ha
¢done yBenuueHus kietok manoro (B 8,16 pasa) pasmepa.

Knrouegvle cnosa: xpoBb, JIEUKOLUTHI, JEHKOTpamMma, pazmep JTUMQOIUTOB, TEIATA.

Zh. S. Rybyanova, M. A. Derkho

White blood cells and their morphological features in calves raised
in a technogenic province (p. 167)

The leukocyte composition of blood and the morphological characteristics of lymphocytes in
calves raised in the zone of mining enterprises is studied, with the object of study being 3 experimental
groups of white-and-black 1-, 3- and 6-month-old heifers (n = 9) formed by the principle of approxi-
mate analogues. The total number of leukocytes in the blood of 1-month-old heifers was found to be
4.36+0.12 10°/1 with the normal content of granulocytes and agranulocytes in the leucogram and the
ratio between PN/SN and PN+SN/lymphocytes at the level of 0.10+0.01 and 0.32+0.03 relative units.
In the blood of 3-month-old animals, the concentration of leukocytes increased up to 6.80+0.30 10%/1,
but in the leucogram the number of segmented neutrophils, monocytes and lymphocytes differed from
the normal range by 13.35; 17.00 and 1.80%, determining a decrease in the magnitude of PN+SN/lym-
phocytes by 21.85% (p < 0.05). Similar changes were detected in the leucogram of 6-month-old ani-
mals, but the white blood cell count was 4.42+0.10 10°/1. The heifers’ age was found to affect the size
ratio of lymphocytes: large (48.00%) and medium (54.00%) cell forms predominate in blood smears of
I-month-old animals. In the blood of 6-month-old heifers the number of large (3.69 times) and medium
(1.42 times) lymphocytes decreases while the small ones increasing (8.16 times).

Keywords: blood, white blood cells, leucogram, lymphocyte size, calves.
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A. A. BekoBues, E. 10. Jlo6auy, B. M. [lo3usakoBcKuii

¢ PekTUBHOCTH OHOTOTHYECKH AKTHBHOI0 KOMILIeKCa B PO uIaKTHKe
U KOMILICKCHOM JIe4eHUH 00CTPYKTHBHOI 00/1€3HH Jerkux (c. 172)

XpoHunueckue 3a00eBaHus OPOHXOJIETOYHON CHCTEMBbI 3aHUMAIOT OJHH U3 JIMAUPYIOMINX TTO3UIHHA
[0 PacHpOCTPAHEHHOCTH, U UX YUCJIO HEYKIIOHHO PACTET CPEIH TPYAO0CIOCOOHOro HaceneHus. Menu-
KaMEeHTO3Hast 60pb0a ¢ CUMITOMaMH PAacCMaTpUBAEMON IAaTOJIOTUM MOXET OKa3aTbCs HEAO0CTaTOYHOMN
Y CIPOBOIIMPOBATH pa3BUTHE OOiIee TITYyOOKHX TOpPaKEHU OpraHoB JbIxaHus. JleiiCTBEHHON momaepk-
KOl OOMEHHBIX HAPYIICHUH SIBISETCS JUETOTEPANHsI B BUE Pa3IMYHBIX (HOPM OMOJIOTHMYECKU aKTUBHBIX
no6aBok (BAJI). Paspaboran TabieTHpOBaHHBIM OMOKOMIUICKC Ha PACTUTEIHHOM OCHOBE, COACPIKAITUI
CUHEPIHYECKH aKTUBHBIC MHTPEIMEHTHI B HAYYHO 0OOCHOBAaHHBIX KOJMYECTBAX W COOTHOMIEHUSX. bA/]
BKJTIOYAJIH JIOTIOJIHUTENLHO K OCHOBHOM Teparnuu 20 manueHTaM ¢ T1arHo30M XpOHUYecKast OOCTPYKTHB-
Hast 6one3np serkux (XOBJI) no 2 Tabnerku B Teuenue 21 qus. Ilpuem pekoMeHyeMOro KOJIM4ecTBa
OMOKOMIUIEKCca 00eCTIeYrBaeT MOCTYIUICHHE, MT: (pJITaBOHOU/IBI B TIepecyeTe Ha PyTUH — 16; KBepLEeTHH —
11,2; ackopOuHOBast KucioTa — 45; MyOMIIbHBIC BEIIECTBAa B repecuere Ha TaHUHBI — 24. KoHTponbHAs
rpymnmna nojyyajia TPaAUIIMOHHOE JeueHue. Y OOJIbHBIX, IPUHUMABIIUX OMOKOMILIEKC, Ha 3 JHS paHbIIe
OTMEYEHBI CHI)KEHHE MPUCTYIOB KAl M OJBIIIKU. YBEIMYMWIACh MaKCUMaJbHasi CKOPOCTh BbIIOXa Ha
YPOBHE MEIIKUX OPOHXOB, YTO CIIY’KUT JJOKA3aTeIbCTBOM YJIYYIICHUS MX BEHTHISAILUH, OTMEUCHA BBIpA-
AKEHHOCTh 00CTPYKIIMHM OpPOHXHUAIBHOTO JepeBa. KomnuecTBo KiIeTOK B MOKPOTE YMEHBIIUIIOCH B 1,3 pa3a
10 OTHOILLEHHUIO K KOHTPOJIIO U CBUJIETEIBCTBYET O MPOTUBOBOCHAINTENBbHOM AeiicTBun BA/JI. Yeranosne-
HBI N3MEHEHHUSI aKTUBHOCTH TPOTEOIUTHYECKOTO (hepMEHTa 31acTa3bl B KPOBU U MOKPOTE, YTO SIBIISETCS
MHJAUKATOPOM YJaJIEHUsI NATOI€HHBIX MUKPOOPTaHU3MOB U3 JIbIXaTeabHbIX myTeil. [lonydyenHnsle MaTepu-
aJibl CBUJETENILCTBYIOT 00 3((eKTUBHOCTH MCHoab30BaHus BAJl B Tpa uIIMOHHOM JIEYEHUH MaTOJIOTHH
JIBIXaTEbHBIX My TEH.

Kniouesvie cnoea: BAJl, oOcTpykTHBHas OONIE3HB JIETKHX, I(PQPEKTHBHOCTD, (YHKIHMOHAIbHAS
HaIpaBJICHHOCTb.

A. A. Vekovtsev, E. Yu. Lobach, V. M. Poznyakovsky

The effectiveness of a biologically active complex in the prevention
and comprehensive treatment of obstructive pulmonary disease (p. 172)

Chronic diseases of the bronchopulmonary system are pervasive as steadily growing among the
able-bodied population. The drug fight with the symptoms of the pathology in question may be insuffi-
cient and cause more severe respiratory infections. Effective support for metabolic disorders being diet
therapy with using biologically active additives (BAA), a new plant-based tablet biocomplex containing
synergistically active ingredients in scientifically based quantities and ratios is developed. Biologically
active additives (2 tablets) were included in the main therapy for 20 patients suffering from chronic
obstructive pulmonary disease (COPD) during 21 days. The recommendedamount of the biocomplex
provided the following, mg: flavonoids (rutin) — 16; quercetin — 11.2; ascorbic acid — 45; tannin — 24.
The control group was traditionally treated. The patients treated with the biocomplex were noted to have
a decrease in coughing and shortness of breath 3 days earlier. The maximum exhalation rate increased at
small bronchi being the evidence of improved ventilation, with the severity of obstruction of the bronchial
tree being also noticed. The number of cells in sputum decreased by 1.3 times to indicate the anti-inflam-
matory effect of the biologically active additive. The changes in the activity of the proteolytic enzyme
elastase in blood and sputum were established as the indicator of removing pathogenic microorganisms
from the respiratory tract. The materials obtained indicate the effectiveness of the biologically active ad-
ditive for the traditional treatment of respiratory tract pathologies.

Keywords: biologically active additive (BAA), obstructive pulmonary disease, effectiveness, func-
tional orientation.
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A. A. BexoBuen, M. M. lllamoBa, B. M. Ilo3usikoBcKuii

Hcnonb3oBaHue 6M0JI0rH4eCKH AKTUBHOI0 KOMILJIEKCA B Ka4ecTBe MOHOKOPPEKTOPAa 0CTeoreHe3a
NPH NepeoMax JJIMHHBIX TPyOUaThIxX Kocreii (c. 179)

B menp uccrnenoBanusi BXxoaumia oneHka 3(G(QEeKTHBHOCTH HOBOTO OMOJOTHYECKH aKTUBHOTO KOM-
IJIEKCa B OTHOLIEHHWH IMPOLIECCOB pernapanuu KOcTHOW TkaHu. IIpeamerom mccnenoBaHusl sIBUWINCH Ia-
LUEHTHI C MepeoMaMt JJIUHHBIX TPyOdaThix KocTel — 14 sxeHIuH 1 21 My>X4rHa B Bo3pacte oT 15 1o
40 net. KonTposnbHas rpymnma nojydania JIEYeHHE 10 KJIACCUUECKOW METOANKE, OCHOBHASI — JIOTIOJTHUTEIb-
HO OMOJIOTHYECKH aKTHBHBIN KOMIUIEKC B (popme Omonorndyecku aktuBHOU 1o6aBku (BAJI) o 1 kamncyne
BO BpeMms elibl 3 pas3a B J€Hb Ha NMpOTsHKeHUH | mecsua. B uccienoBaHum npUMEHSIN J1abopaTopHbIe
METObl U3YyUEHHs] OMOXMMHUYECKUX MAapKEPOB OCTEOTeHe3a, IMHAMUKY obuiero ananuza kposu (OAK),
MOKa3aTeNu KOaryJIslHOHHOTO TeMOCTa3a, PEOJOrHuYeCKX U OMOXMMUYECKUX CBOMCTB KpOBHU (Heopra-
HUYECKbIN (ochop, MOHM3MPOBAHHBIN KalbIui, menodnas gocdaraza (ILP) n ocreokansimu (OK)),
nporpomoupoBanHoe BpeMs (I1B), akruBupoBaHHOE nmapiuaibHOe TpoMOoIuiacTuHoBoe Bpems (AIITB),
¢ubpunoren (PI'). B kauecTBe HHCTPYMEHTAILHOTO METO/1A TPOBOUIIMN peHTreHorpaduio. B pesynsrare
MCCIeI0BaHus ObLUT pa3paboTaH perenTtypHsalii coctaB bBA /I, Bkitogarommii MHTpeIueHThl, IeHCTBYIOIIHE
Haygaja KOTOPBIX 00J1a/Iaf0T CHHEPTUIECCKUM BIMSHUEM Ha PEreHepaIiuio KOCTHON TKaHU M 00eCTICUeHHE
HOpPMaJIbHBIX YCJIOBHUH OCTEOreHe3a, MI' Ha KalCylly: Kalpui-KalpuHOBBIE TpUIIULEepuasl — 479; skc-
TPaKT MyMue — 35; SKCTPAKT yaru — 35; MpOBUTAMUHHBINA XBOIMHBINA KOHIIEHTpAT — 25 (MOJIUIPEHOABI — 5);
9KCTPAKT JEyTepoKokKa, 1 %-it — 10 (aneyreposunsl B u E — 0,1); skcTpakT mumonHuka, 2 %-i — 5 (cxu-
3aapuH — 0,1); MOJIOYKO Maro4yHOE — 5. YCTaHOBIIEHO, YTO COBMECTHOE Mcmoib3oBanue bAJl u Tpamu-
LIMOHHOH Tepanuu 00ecreynBaeT akTUBALMI0 KOCTHOIO PEMOJIEIMPOBAHUS, OKA3bIBAET MOJOKHUTEIBLHOE
BIMSHUE Ha peaOWIMTALMOHHBINA MEPHOA, MPeAynpexkaacT Tpopuueckrue HapylIeHUus: MATKUX TKaHEeH,
MO3BOJISIET CHU3UTh MPUMEHEHHE aHATBIETHKOB y OOJBHBIX C MEPEIOMAMHU JUTMHHBIX TPyOUaThIX KOCTEH.
BriBogpl. 1. [IpuMenenne 6MOKOMITIIEKCAa B KOMIUIEKCHOM JICUEHHH MEPEIOMOB JITMHHBIX TPyOUaThIX KO-
CTel aKTHMBHPYET PerapaTUBHBIN OCTEOreHe3 U YCKOpEeHHe 00pa30BaHus KOCTHOM MO30JH, 00ecTeunBasi,
TakUM 00pa3oM, yaydlIeHHe KoaryJsHuOHHOTo reMocrasa. 2. Mcnons3oBanue bA /] OnaronpusitHo Biusi-
€T Ha TeUeHUe peadMIUTAIIMIOHHOTO TIeproia Ha (JOHE CHIDKEHUS Ha3HAYCHHSI aHATIbI€THKOB.

Kniouesvie cnosa: BA]l, nepenoMbl ATMHHBIX TPYOUATHIX KOCTEH, KOCTHOE PEMOJICIIMPOBAHNE, PeTla-
paTuBHBII ocTeoreHes, 3pHeKTHBHOCTB.

A. A. Vekovtsev, M. M. Shamova, V. M. Poznyakovsky

The use of a biologically active complex as a monocorrector for osteogenesis in fractures
of long tubular bones (p. 179)

The aim of the research was to evaluate the effectiveness of a new biologically active complex in
relation to bone tissue repair processes. The subject of the research was patients with fractures of long
tubular bones: 14 women and 21 men at the age of 15 to 40. The control group was treated according to
the classical method; the main one had additionally a biologically active complex in the form of a biolog-
ically active additive as 1 capsule during meals 3 times a day for 1 month. The research was conducted
with the help of laboratory methods for studying biochemical markers of osteogenesis, the dynamics of a
general blood test, indicators of coagulation hemostasis, rheological and biochemical properties of blood
(inorganic phosphorus, ionized calcium, alkaline phosphatase and osteocalcin), prothrombotic time, acti-
vated partial thromboplastin time, fibrinogen, with radiography being used as an instrumental method. As
a result, the prescription composition of a biologically active additive is developed, including ingredients
with the active principles having a synergistic effect on bone tissue regeneration and ensuring normal con-
ditions of osteogenesis, mg per capsule: capril-caprine triglycerides — 479; mummy extract — 35; chaga
extract — 35; provitamin coniferous concentrate — 25 (polyprenols — 5); eleutherococcus extract (1%) —
10 (eleutherosides B and E — 0.1); Schisandra extract (2%) — 5 (schisandrine — 0.1); royal jelly — 5. It was
found that the combined use of the biologically active additive and traditional therapy provides activation
of bone remodeling, has a positive effect in the rehabilitation period, prevents trophic disorders of soft tis-
sues, and reduces the use of analgesics in patients with fractures of long tubular bones. Thus, the use of the
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biocomplex in the complex treatment of fractures of long tubular bones activates reparative osteogenesis
and accelerates the formation of bone callus, thus providing an improvement in coagulation hemostasis.
The use of the biologically active additive favorably affects the course of the rehabilitation period along
with analgesics tapering.

Keywords: biologically active additive, fractures of long tubular bones, bone remodeling, reparative
osteogenesis, effectiveness.

H. 10. Py6an, U. FO. Pe3nu4enko

Linum usitatissimum B ”HHOBAIIMOHHBIX TEXHOJIOTUSIX TePOIHETHYECKUX MPOAYKTOB (c. 186)

B crarbe paccMaTpuBarOTCS TEOPETUYECKHE U MPAKTHYCCKUE ACTICKTHI MPUMEHEHHSI CEMEHH JIbHA
(linumusitatissimum) ¥ IPOyKTOB €TO IMepepadOTKN B TPOU3BOJICTBE MUMIEBBIX TPOXyKTOB. CeMeHa JIbHa
SIBIISIFOTCS IOCTYITHBIM, HEZIOPOTUM, OMOJIOTHYECKH U TEXHOJIOTHUECKHU IIEHHBIM CHIPbEM M paccMaTpHBa-
IOTCSl TMETOJIOTaMH KaK IEeHHbIH ncTouHuk Oenka (19-30%), mumeBoro macia, paCTBOPUMBIX M Hepa-
CTBOPUMBIX MHUIIEBBIX BOJIOKOH (12-28 %), nmurnaHoB, ciuzeit (5—12%). B Hacrosiee Bpemst 6osbiioe
BHUMAaHUE Y/IeJIEHO BHEAPEHUIO B IPOM3BOJCTBO T€POIUETUIECKUX MPOIYKTOB MUTAHUS C MOBBIIICHHOMN
MUIIEBOW IEHHOCTHIO, NOHM)KEHHOH KaJTOPUHHOCTBIO, CIICIMATM3UPOBAHHON HarpaBieHHOCTH. B 0630pe
0XapaKTepH30BaH XMMHYECKUI COCTaB U OMOJIOTHYECKAs [IEGHHOCTh CEMsH JIbHA. [IaHO OnMcaHue MmoTeH-
nuajia NpUMEHCHHA B TEXHOJIOTHAX IMUIIEBLIX IMPOAYKTOB, MIPUBCACHA I/IH(I)OpMaIII/IH 0 INPaKTUYCCKUM
pazpaboTtkam. CrenaHsl BBIBOJBI O LIEI€CO00Pa3HOCTH PACHIMPEHUS aCCOPTUMEHTA IMPOAYKTOB 37I0POBO-
O MUTAHUSA 32 CYET MCIIOJIH30BAHUS CEMSH JIbHA TIPU pa3padOoTKe repoANeTHYECKUX MPOIYKTOB MUTAHUS,
OTBEUAIOIINX COBPEMEHHBIM TPEOOBAHHSIM COATAHCUPOBAHHOTO MTUTAHUSI.

Kniouesvie cnosa: ceMeHa jbHa, OMOJIOTHYECKAs ICHHOCTD, IPUMEHEHHE B TEXHOJIOTHSIX MUIIEBBIX
MIPOTYKTOB.

N. Yu. Ruban, I. Yu. Reznichenko

Linum usitatissimum in innovative technologies of heroodietic products (p. 186)

The article discusses the theoretical and practical aspects of the application of flax seeds (/inumusi-
tatissimum) and products after their processing in food production. Flax seeds are an affordable, inexpen-
sive, biologically and technologically valuable raw material and are considered by nutritionists as a valu-
able source of protein (19-30%), edible oil, soluble and insoluble dietary fiber (12-28%), lignans, mucus
(5-12%). Currently, much attention is paid to introducing into production gerodietetic food products with
increased nutritional value, reduced calorie content, and specialized orientation. The review describes
the chemical composition and biological value of flax seeds, with the potential for application in food
technology being given, the information on practical developments being provided. There are conclusions
made about the feasibility of expanding the range of healthy food products due to the use of flax seeds in
the development of herodietic food products that meet modern requirements for balanced diets.

Keywords: flax seeds, biological value, application in food technology.
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