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Haqu,lii JKypHaJa «I/IH)Ke}[epHI)le TEXHOJOI'MM U CUCTEMbD)

MyOnrKyeT opurrHanbHble Hay4yHble craTbu (Full Articles) Ha pycckoM M aHTIIHMICKOM
A3bIKaX, paHee He MyOIMKOBaBIIMECS B APYTUX U3NAHUAX. Muccus 3aKioyaeTcs B my0-
JMKAUK Pe3y/bTaToOB HAay4YHbIX HCCICIOBAHUM, CHOCOOCTBYIOILIMX PAa3BUTHIO HAYKH
B 00J1aCTH MHXEHEPHBIX CUCTEM M TEXHOJIOTUI.

Kypnan agpecoBaH ncciieoBaTensM, aHATUTHKaM | IPAKTUKaM B 001acTy (pU3NKn
1 CEeJIbCKOXO3SIMCTBEHHOTO MTPOM3BOACTBA, a TAKXKE IIUPOKOMY KpPYTY UHTaTesel, HHTe-
pecyrommxcs mpoOdieMaMu TEXHUUECKHX HayK.

Penakuust sxypHana oCyIIECTBISIET HAyYHOE pEeLieH3UPOBaHUE (IBYCTOPOHHEE Clie-
10€) BceX MOCTYMAIOUIMX cTareil. Pykonuch crarbi HanpapisieTcsl Ha peLieH3upOBaHUE
JUISL OLIGHKH €€ HAay4HOT'O COIEp)KaHHsl HECKOJIBKUM BEIYILUM CIICLIMAINCTaM COOTBET-
CTBYIOIIIETrO TPO(HIIsi, IMEIOIINM HayqHYIO CIIeIHATU3aINI0, Haubosee OIM3KyIo K Te-
MaTHKe CTaThH.

Penakuus sxypHaia peaansyeT NPUHIHIT HYJICBOM TOJIEPaHTHOCTH K Tuiaruary. Mo-
HUTOPHUHT HEKOPPEKTHOTO LIUTUPOBAHMS OCYILECTBISETCS C IOMOLIBIO CUCTEM «AHTH-
rutaruat» u CrossCheck.

Pacmipoctpanenue — Poccuiickas deneparust, 3apyOeKHbIC CTPAHBL.

JKypHan npenocTapisieT OTKPBITBIN JTOCTYI K MTOJTHBIM TEKCTaM ITyOIHKAIHN, HCXOJIs
W3 CIEAYIOIIEro MPUHIIMIA: OTKPBITHIH JOCTYI K pe3yabTaraM HCCIIeI0BaHHN Crioco0-
CTBYET yBEINYCHHIO TII00aJIBHOT0 0OMEHa 3HAHUSIMH.

Kypnan BkmrodeH B llepedeHb peleH3MpYEMbIX HAyYHBIX HM3aHHHA, B KOTOPBIX
JIOJDKHBI OBITh OITYyOIMKOBaHbBI OCHOBHbIE HAayUHbIE PE3YJIbTaThl JUCCEPTALIMIA HA COMCKa-
HHE YUIECHOH CTEeNIeHN KaHIWUaTa HayK, Ha COMCKaHNE YUCHOM CTEIEHH! JOKTOpa HayK I10
HAyYHBIM CIIEIMATLHOCTSM U COOTBETCTBYIOIIUM UM OTPACIISIM HAYKH:

01.03.02 TTpuGopsl 1 METOABI IKCIIEPUMEHTATEHON (DU3UKH

01.03.06 OnTuka

01.03.13 Dnexrpodusrka, 31eKTpoPrU3NIECKUE YCTAHOBKU

04.03.01 TexHONMOTrMH, MAIIMHBI 1 0OOPYIOBAHHUE JUTS AT POITPOMBIIIIIEHHOTO KOMILIEKCa

04.03.02 DneKTpOTEXHOJIOTHH, IEKTPOOOOPYIOBAHNE U DIICKTPOCHAOKECHHE arpo-
MIPOMBIIIIIEHHOTO KOMIUTEKCa

KypHan uHIEKCUPYETCs U apXUBHPYETCs B 0a3ax NaHHBIX:
Web of Science Core Collection (ESCI)
Poccwuiickom naaekce HayaHoro nutupoBanus (PUHLI)
EBSCO

Kypnan sBnsercst wienom Open Access Scholarly Publishers Association (OASPA),
Directory of Open Access Journals (DOAJ), Committee on Publication
Ethics (COPE), Accounanun Hay4dHbix penaktopoB u uznareneit (AHPU), CrossRef
1 MEXIyHapOIHOTO coo0IIecTBa peren3enToB Publons

Marepuansl )XypHana J0CTyITHBI 110 JmeH3uu Creative Commons “Attribution”
(«Atpubyums») 4.0 BcemupHast
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The scientific journal Engineering Technologies and Systems

publishes original scientific articles (full articles) in Russian and English, which
have not been previously published in other publications. The mission of the jour-
nal is to publish research results that contribute to the advancement of knowledge
in area of engineering systems and technology.

The journal is addressed to researchers, analysts and practitioners in the fields
of physics and agricultural production, as well as readers interested in engineering
problems.

The Editorial Board reviews (double-blind review) all incoming papers. The
manuscript of the article is sent for review to several leading specialists of the cor-
responding profile, who have scientific specialization closest to the subject of the
article, to evaluate the scientific content.

The Editorial Board follows the principle of zero tolerance to plagiarism. The
incorrect citations shall be monitored with the help of Antiplagiat and CrossCheck
systems.

The journal is distributed in Russian Federation and other countries of the world.

The journal offers direct open access to full-text issues based on the following
principle: open access to research results contributes to the global knowledge
sharing.

The journal is included in the List of the leading peer-reviewed scientific jour-
nals and publications, where basic scientific results of dissertations for the degree
of Doctor and Candidate of Sciences should be published for scientific specialties
and branches of science:

Instruments and Methods of Experimental Physics

Optics

Electrophysics, Electrophysical Installations

Technologies, Machinery and Equipment for Agro-Industries

Electrotechnics, Electrical Equipment and Power Supply in Agro-Industries

The journal is indexed and archived by databases:
Web of Science Core Collection (ESCI)
Russian Index of Science Citation
EBSCO

The journal is a member of Open Access Scholarly Publishers Association (OASPA),
Directory of Open Access Journals (DOAJ), Committee on Publication
Ethics (COPE), Association of Scientific Editors and Publishers (ASEP), CrossRef
and the international community of reviewers Publons

All the materials of the Engineering Technologies and Systems journal are available
under Creative Commons “Attribution” 4.0 license
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PEJAKIHIMOHHAS KOJUIETHUA

Cenun ITéTp BacunbseBuy — enasusiii peoakmop, nepsblii npopexrop ®I'6OY BO
«MI'Y um. H. I1. Orapépa», TOKTOp TEXHHUECKHX Hayk, mpodeccop, ORCID: 0000-0003-3400-7780,
vice-rector-innov@adm.mrsu.ru (Capasck, Poccuiickas denepariust)
JleBueB Auekceii [1aBnoBuY — samecmumens 21agHo2o pedaxkmopa, 3aBeAyIomui Kadenpoi
temosHepreruyeckux cucreM ®I'BOY BO «MI'Y um. H. I1. Orapésay, 1OKTOp TEXHUYECKUX HayK,
mpodeccop, ORCID: 0000-0003-2429-6777, levtzevap@mail.ru (Capanck, Poccuiickas denepars)

Topauna Ceetiiana BuktopoBHa — omeemcemaennulii cekpemapb, 4ieH EBporneiickoii accouuanuu
HayuHbIX penaktopoB (EASE), kaununar negarorngeckux Hayk, ORCID: 0000-0003-2265-418X,
vestnik_mrsu@mail.ru (Capanck, Poccuiickas denepariyist)

Aunaxsepaues Cypxaii Parum oribl — akagemuk Poccuiickoii Akagemrn EctecTBo3HaHuA, Ipodeccop
kadeapsl sxonoruu u npupononoib3oanust GI'EOY BO «MockoBCKHii MEAarornueckuii rocy1apcTBEHHbIN
yauBepcute» (Mocksa, Poccutickas deneparms); mpodeccop kadeapsl JIeCHOI HHAyCcTprU bapTeIHCKOTO
TOCYapCTBEHHOTO YHUBEPCHUTETA, IOKTOp Ononorudeckux Hayk (bapron, Typrws)

AcrtaxoB Muxaus BiagumupoBuy — npodeccop kadenpsl KOJIECHBIX MAIINH U MPUKIAIHON MEXaHUKN
Kayxckoro pummana @I'BOY BO «MocKkoBckuii rocyapCTBeHHBIH TEXHUUECKHUI YHUBEPCUTET

um. H. O. baymanay, nokxrop texunueckux Hayk, ORCID: 0000-0001-8675-1611
(Kamyra, Poccuiickas ®enepanmst)
Byarakos Anekceii I'puropseBud — npodeccop kadeapsl IPOMBILIIIEHHOTO U IPaXKAaHCKOTO
crpoutenscTBa PI'BOY BO «tOro-3ananuslii rocynapcrBeHnblil yausepeuret» (Kypek, Poccuiickas
Denepanus); npodeccop CTpouTeNbHOro dakyasrera JIpe3aeHcKoro TEXHHUECKOro YHUBEPCUTETa,
noktop TexHmdecknx Hayk, ORCID: 0000-0003-4261-9840 (Ape3nen, ['epmanms)

I'epGep ¥Opuii BopucoBuy — 3aBexyromyii kKageapoil TEXHOIOTUH 1 000pyI0BaHMs TPOU3BOJICTBA
1 niepepaboTKH MPoRyKIuH kuBoTHOBOACTBa PIAOY BO «KDY nMm. B. U. BepHanckoroy», 1okTop
TEXHHYECKUX HayK, podeccop, ORCID: 0000-0003-3224-6833 (Cumdepomnonb, Poccuiickas denepariust)

Haiidpen Ysxennb — 3amecturens gexana Llkonsl sHepreTukn L{3sHCYCKOro yHUBEpCUTETA HAYKU
1 TeXHOJIOTUH, TUPEKTOp MeKayHApOAHOH 00BSIMHCHHOMH T1a00paTOpPUH O SKOJIOTHIECKOH SHEPTeTHKE
CYIOB U KOHTpoIo BbIOpocoB LI3stucy, Ph.D., npodeccop, ORCID: 0000-0002-3070-1989
(Wxonb3san, Kurait)

Jumutpo Banepuii IlerpoBuy — 3aBenyromuii kadenpoii ynpasienus kauecteoM @I'50Y BO
«JloHCKO¥ TOCYIapCTBEHHBIH TEXHUYECKHI YHUBEPCUTET», JOKTOP TEXHUYECKUX HayK, podeccop,
ORCID: 0000-0003-1439-1674 (PocroB-na-Jlony, Poccuiickas denepariuist)

Kauxun Cepreii FOpbeBuu — npodeccop kadenpbl aBTOMaTH3HPOBAHHOTO 000PYIOBAHHS
MalHocTpoutenbHoro npoussonacrsa ®I'OY BO «BopoHexkckuii rocynapcTBeHHBIN TEXHUYECKUI
YHHUBEPCUTET», TOKTOp TexHuueckux Hayk, ORCID: 0000-0002-1844-5011
(Boponex, Poccniickas @eneparms)

KenesnukoBa Onbra EBrenbeBHa — qupexrop MHcTHTYyTa 251eKTpOHUKHN U cBeToTexHUKH PI'BOY BO
«MI'Y mm. H. I1. OrapéBay, kaHIumar TeXHIYECKHX HayK, noneHT (CapaHck, Poccuiickas deneparis)
Hrymuos JleoHun AjieKcaHAPOBHY — [VIaBHBIN Hay4HBIN cOTpyaHUK HayuHo-HccienoBaTenbckoro
nHcTuTyTa Mexanuku ®PIAOY BO «HammonanbsHbli nccnenosarensckuii Hukeroponckuit

rocyaapcTBeHHbIN yHuBepcuteT uM. H. 1. Jlo6aueBckoroy, TOKTOp (pU3NKO-MaTeMaTHYECKUX HayK,
npodeccop, ORCID: 0000-0003-3035-0119 (Hmxuuit Horopon, Poccuiickas deneparis)

Hcromuna Hatanbs JleoHHI0BHA — HaYaIBHUK OT/eNa Gusnveckux Hayk Poccuiickoil akanemMuu
HayK, 3aMECTUTEIb aKaJeMHUKa-CeKpeTaps 10 HayuyHO-OpraHu3anuoHHoi pabore O®H PAH;
npodeccop kadeaps! ynpasienus naHoBausiMA GI'BOY BO «MockoBCckHii aBHAIIMOHHBIA HHCTHTYT
(HaIMOHABHBIM UCCIIEOBATENbCKUI YHUBEPCUTET)»; IIABHBINA PEIAaKTOP HAYYHO-TEXHHYECKOTO

xypHana «DotoHuKay, TOKTop usmko-maremarndeckux Hayk, ORCID: 0000-0001-6008-1226
(Mocksa, Poccuiickas ®enepannsi)
Keuemaiikun Bragumup HukosaeBnu — nupexrop Py3aeBckoro MHCTUTYTa MallliHOCTPOEHHUS
OI'BOY BO «MI'Y um. H. I1. Orapépay, kanau1aT SKOHOMUYECKUX HAYK, TOIICHT
(Capanck, Poccuiickas ®eneparus)
Kornn Anexcanap Baagmmuposud — npodeccop xadenpsl MexaHn3anuu nepepadoTku
cenbckoxo3siictBeHHoi npoaykuun @I'bOY BO «MI'Y um. H. I1. Orapépay, TOKTOp TEXHHYECKUX HayK,
ORCID: 0000-0001-8235-0052 (Capanck, Poccuiickas deneparyist)
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Kycmapues ®@énop BacuibeBud — fekan pusnueckoro paxynsrera Yausepcutera Jlapoopo
(JTap60opo, Bemmkobpuranus); npopeccop Komremka uckycers n Hayk YauBepcutera Xamugs, Ph.D.
(AGy-abu, OAD)

Kyxapes Ouier Huxosaesuu — pexrop @I'bOY BO «IleH3eHckuii rocynapcTBEeHHBIN arpapHbIi
YHUBEPCHUTET, TOKTOP TEXHHUUYECKUX HayK, nmpodeccop, ORCID: 0000-0002-3519-4066
(ITen3a, Poccuiickas deneparust)

Jlo6ayeBckuii SIxoB IlerpoBuy — nepssiit 3amectutens aupexkropa PIBHY «DenepanbHblil HayuHbIH
arpouHkeHepHsIit meHTp BUM», mokTop TexHn4eckux Hayk, mpodeccop, akagemuk PAH,
ORCID: 0000-0001-7863-2962 (MockBa, Poccuiickas ®enepanms)

MukaeBa CBeTiiana AHaToIbeBHA — npodeccop kadenps! anexrpornkn GPI'EOY BO
«MHPIA — Poccuiickuii TEXHOIOIMYECKUN YHUBEPCUTET, JOKTOP TEXHUYECKUX HAYK, IOLICHT,
ORCID: 0000-0001-6992-455X (MockBa, Poccuiickas deneparist)

Hecmusin Auapeii FOpbeBu4 — 3amMecTuTeNb AUPEKTOPA 110 HAYIHOW paboTe 1 HHHOBALUSIM A30BO-
UYepuomopckoro urwxeHepHoro uHctutyra ®I'bOY BO «/lonckoii [AY», TOKTOp TEXHHUECKUX HaYK,
nonent, ORCID: 0000-0002-5556-1767 (3epHorpan, Poccuiickas denepariust)

OctpukoB Bajepuii BacuibeBud — 3aBeayromuii 1a00paTopreii HCTIONB30BaHIS CMAa30uHBIX
MarepuanoB 1 orpadoranHbix HedrenpoayktoB PI'BHY «Bcepoccuiickuii HayqHO-HCCIEA0BATEIECKUH
HHCTHUTYT UCIOJIb30BaHUS TEXHUKH M HE(TEIIPOAYKTOB B CEIIBCKOM XO3SHCTBE», JOKTOP TEXHUYECKUX
Hayk, mpodeccop, ORCID: 0000-0003-2927-768X (Tamb60B, Poccuiickas denepariust)

IMnoruukos Cepreii AjlekcanapoBH4 — Ipodeccop Kadeapbl TEXHOIOTHH MAITHHOCTPOCHHS
OI'BOY BO «Bsrckuii rocyrapcTBeHHBII YHUBEPCUTET, TOKTOP TEXHUUECKUX HAYK,
ORCID: 0000-0002-8887-4591 (Kupos, Poccuiickas ®enepanns)

IpsiToB FOpuii Huxonaesny — nupexrop Arpaproro uacruryta ®I'bOY BO «MI'Y um. H. I1. Orapéay,
JIOKTOP CENNBCKOXO3SIHCTBEHHBIX HayK, mpodeccop (Capanck, Poccuiickas denepartis)

Pynux ®@enuxe SAxoBiaeBuy — npodeccop xKadeaprl TeXHOIOrHi npoaykTos nmutanus PI'EOY BO
«CapartoBCKuil rocyJapCTBEHHbIN arpapHblii yHuBepcuteT numenu H. V. BaBunoay, 1okrop
texunueckux Hayk, ORCID: 0000-0001-8444-0115 (Caparos, Poccuiickas ®enepanums)

Psa6ouxnna Iloanna AHaTo/IbeBHA — HAYYHBIH PyKOBOANTEINE JIJAOOPATOPHHU ONITHUYECKOI
creKTpockonuH JiazepHbix Marepuaiop ®I'bOY BO «MI'Y um. H. I1. Orapépa», nokrop ¢pusnuko-
MaTeMaTHYeCcKHX Hayk, nmpogeccop, ORCID: 0000-0001-8503-8486 (Capanck, Poccuiickas deneparis)

Cauiem Aonenb-bagex Moxamen — pyKOBOIUTEb UCCIICI0BATEILCKUX JJAOOPATOPHIA B 001aCTH
HCKYCCTBEHHOTO MHTEIUICKTA ¥ 3HAHHIA, MPodeccop PaKyabTeTa KOMITBIOTEPHBIX U HHPOPMAIIMOHHBIX
Hayk yHuBepcutera AiiH [1lamc, TOKTOp HayK B 00JaCTH KOMIIBFOTEPHBIX TEXHOJIOTHIA, 3aCITYKCHHBIH

mpodeccop, ORCID: 0000-0003-0268-6539 (Kaup, Eruner)

CHMASIHKHH ApKajuii AHaTo/IbeBHY — n1podeccop Kadeapbl TEXHUUECKOH SKCIUTyaTallii TPAHCIIOpTa
OI'BOY BO «Ps3aHckuii rocynapcTBeHHbIH arpoTexHosiornueckuil yuusepeuret um. I1. A. Kocteruesay,
nokTop TexHnuecknx Hayk, ORCID: 0000-0001-9761-6183 (Ps3anb, Poccuiickas deneparis)

Cxpsoun Baagumup AjekcanapoBuy — nmpodeccop kadeapsl TEXHOTOTHI 1 000pyIOBaHUS
mammnHocTpoeHuss PI'BOY BO «IleH3eHckuii rocynapCTBEHHBIH YHUBEPCUTETY, TOKTOP TEXHUUECKUX
Hayk, ORCID: 0000-0001-7156-9198 (Ilen3a, Poccuiickas denepariust)

TapacoB EBrennii MuxaiinoBu4 — 3aBeayroniuii kKageapoil aBTOMaTHKH, TEIEMEXaHUKU U CBSI3U
Ha xene3HoopoxaoM TpaHcropre @PI'BOY BO «Camapckuii rocynapCcTBEHHBIH YHUBEPCUTET My Tel
CO00MIEHNS», TOKTOP TEXHUYECKHUX HayK, mpodeccop, ORCID: 0000-0003-2717-7343
(Camapa, Poccuiickas deneparust)

®enynoBa JInans BsiuecsaBoBHA — 3aBeIyIOIIHI SKCIIEPUMEHTAIBEHOMH KIMHHUKOI 1abopaTtopun
OMOOTHMYECKH aKTHBHBIX BEIIECTB *KUBOTHOTO npoucxoxaenus ®I'BHY «Denepanbubnii HaydHbIH
LIEHTp MUIIEBBIX cucteM uM. B. M. T'opbaroBa» PAH, mokTop TeXHHYECKHX HayK,
ORCID: 0000-0003-3573-930X (MockBa, Poccuiickas denepars)

Inmenoa Tamapa Uinbnanuna — npodeccop kadenpsr puznku GTBOY BO «UpkyTcknit
HallMOHAJbHBIN HCCIIEA0BATEIILCKUM TEXHUYECKUN YHUBEPCUTET», JOKTOP TEXHUUYECKUX HayK
(Upxytck, Poccutickas Geneparis)

MepeiiTn Ha cTpaHuLy C NOJIHO BepCcuein»


https://orcid.org/0000-0002-3519-4066
https://orcid.org/0000-0001-7863-2962
https://orcid.org/0000-0001-6992-455X
https://orcid.org/0000-0002-5556-1767
https://orcid.org/0000-0003-2927-768X
https://orcid.org/0000-0002-8887-4591
https://orcid.org/0000-0001-8444-0115
https://orcid.org/0000-0001-8503-8486
https://orcid.org/0000-0003-0268-6539
https://orcid.org/0000-0001-9761-6183
https://orcid.org/0000-0001-7156-9198
https://orcid.org/0000-0003-2717-7343
https://orcid.org/0000-0003-3573-930X
https://rucont.ru/efd/744842
https://rucont.ru/efd/744842

MepeiiTn Ha cTpaHuLy C NOJIHOM BepCcuen»

ersp MHXKEHEPHBIE TEXHOJIOTMU U CUCTEMBI Tom 32, Ne 1. 2022

EDITORIAL BOARD

Petr V. Senin — Editor-in-Chief, First Vice-Rector, National Research Mordovia State University,
Dr.Sci. (Engr.), Professor, ORCID: 0000-0003-3400-7780, vice-rector-innov@adm.mrsu.ru
(Saransk, Russian Federation)

Alexey P. Levtsev — Deputy Editor-in-Chief, Head of the Chair of Heat and Power Systems, National
Research Mordovia State University, Dr.Sci. (Engr.), Professor, ORCID: 0000-0003-2429-6777,
levtzevap@mail.ru (Saransk, Russian Federation)

Svetlana V. Gordina — Executive Editor, Member of European Association of Science Editors (EASE),
Cand.Sci. (Ped.), ORCID: 0000-0003-2265-418X, vestnik mrsu@mail.ru (Saransk, Russian Federation)

Surkhay Allahverdiyev — Academician of the Russian Academy of Natural Sciences, Professor of the
Chair of Ecology and Nature Management, Moscow Pedagogical State University (Moscow, Russian
Federation); Head of the Forest Industry Chair, Bartin University, Dr.Sci. (Biol.) (Bartin, Turkey)

Mikhail V. Astakhov — Professor of the Chair of Wheeled Machines and Applied Mechanics, Kaluga
Branch of Bauman Moscow State Technical University, Dr.Sci. (Engr.), ORCID: 0000-0001-8675-1611
(Kaluga, Russian Federation)

Alexey G. Bulgakov — Professor of the Chair of Industrial and Civil Engineering, Southwest State
University (Kursk, Russian Federation); Professor of the Faculty of Civil Engineering, Dresden
University of Technology, Dr.Sci. (Engr.), ORCID: 0000-0003-4261-9840 (Dresden, Germany)

Chen Daifen — Vice Dean of the School of Energy and Power, Jiangsu University of Science and
Technology; Director of the International Joint Laboratory of Ship Green Power and Emission Control
of Jiangsu, Ph.D., Professor, ORCID: 0000-0002-3070-1989 (Zhenjiang, China)

Valeriy P. Dimitrov — Head of the Chair of Quality Management, Don State Technical University,
Dr.Sci. (Engr.), Professor, ORCID: 0000-0003-1439-1674 (Rostov-on-Don, Russian Federation)

Liliya V. Fedulova — Head of the Experimental Clinic of the Laboratory of Bioactive Substances
of Animal Origin, V. M. Gorbatov Federal Research Center of Food Systems, Russian Academy
of Sciences, Dr.Sci. (Engr.), ORCID: 0000-0003-3573-930X (Moscow, Russian Federation)

Yuriy B. Gerber — Head of the Chair of Technology and Equipment for Producing and Processing
Livestock Products, V. I. Vernadsky Crimean Federal University, Dr.Sci. (Engr.), Professor,
ORCID: 0000-0003-3224-6833 (Simferopol, Russian Federation)

Leonid A. Igumnov — Principal Researcher of Research Institute of Mechanics, Lobachevsky Nizhniy
Novgorod State University, Dr.Sci. (Phys.-Math.), Professor, ORCID: 0000-0003-3035-0119
(Nizhniy Novgorod, Russian Federation)

Natalia L. Istomina — Head of Physical Sciences Department, Russian Academy of Sciences, Deputy
of Academic Secretary for Scientific and Organizational Work; Professor of the Innovation Management
Chair, Moscow Aviation Institute (National Research University); Editor-in-Chief, Photonics Russia,
Dr.Sci. (Phys.-Math.), ORCID: 0000-0001-6008-1226 (Moscow, Russian Federation)

Vladimir N. Kechemaykin — Director of the Ruzaevka Institute of Mechanical Engineering, National
Research Mordovia State University, Cand.Sci. (Econ.), Associate Professor (Saransk, Russian Federation)
Alexander V. Kotin — Professor of the Chair of Mechanization of Agricultural Production Processing,
National Research Mordovia State University, Dr.Sci. (Engr.), ORCID: 0000-0001-8235-0052
(Saransk, Russian Federation)

Oleg N. Kukharev — Rector of Penza State Agrarian University, Dr.Sci. (Engr.), Professor,
ORCID: 0000-0002-3519-4066 (Penza, Russian Federation)

Fedor V. Kusmartsev — Head of the Physics Department, Loughborough University (Loughborough,
Great Britain); Professor of the College of Arts and Sciences, Khalifa University, Ph.D.
(Abu Dhabi, UAE)

MepeiiTn Ha cTpaHuLy C NOJIHO BepCcuein»


https://orcid.org/0000-0003-3400-7780
https://orcid.org/0000-0003-2429-6777
https://orcid.org/0000-0003-2265-418X
https://orcid.org/0000-0001-8675-1611
https://orcid.org/0000-0003-4261-9840
https://orcid.org/0000-0002-3070-1989
https://orcid.org/0000-0003-1439-1674
https://orcid.org/0000-0003-3573-930X
https://orcid.org/0000-0003-3224-6833
https://orcid.org/0000-0003-3035-0119
https://orcid.org/0000-0001-6008-1226
https://orcid.org/0000-0001-8235-0052
https://orcid.org/0000-0002-3519-4066
https://rucont.ru/efd/744842
https://rucont.ru/efd/744842

MepeiiTn Ha cTpaHuLy C NOJIHOM BepCcuen»

Vol. 32, no. 1. 2022 ENGINEERING TECHNOLOGIES AND SYSTEMS

Yakov P. Lobachevskiy — First Deputy Director, Federal Scientific Agroengineering Center VIM,
Dr.Sci. (Engr.), Professor, Academician of RAS, ORCID: 0000-0001-7863-2962
(Moscow, Russian Federation)

Svetlana A. Mikayeva — Professor of the Chair of Electronics, MIREA — Russian Technological
University, Dr.Sci. (Engr.), Associate Professor, ORCID: 0000-0001-6992-455X
(Moscow, Russian Federation)

Andrey Yu. Nesmiyan — Deputy Director for Research and Innovation, Azov-Black Sea Engineering
Institute of Don State Agrarian University, Dr.Sci. (Engr.), Associate Professor,
ORCID: 0000-0002-5556-1767 (Zernograd, Russian Federation)

Valeriy V. Ostrikov — Head of the Laboratory for the Use of Lubricants and Processed Oil Products,
All-Russian Research Institute for Use of Machinery and Petroleum Products in Agriculture, Dr.Sci.
(Engr.), Professor, ORCID: 0000-0003-2927-768X (Tambov, Russian Federation)

Sergey A. Plotnikov — Professor of the Chair of Mechanical Engineering Technology, Vyatka State
University, Dr.Sci. (Engr.), ORCID: 0000-0002-8887-4591 (Kirov, Russian Federation)
Yuriy N. Prytkov — Director of the Institute of Agriculture, National Research Mordovia State
University, Dr.Sci. (Agric.), Professor (Saransk, Russian Federation)

Feliks Ya. Rudik — Professor of the Chair of Technologies of Food Products, Saratov State Agrarian

University, Dr.Sci. (Engr.), ORCID: 0000-0001-8444-0115 (Saratov, Russian Federation)

Polina A. Ryabochkina — Chief Scientific Officer of the Laboratory of Optical Spectroscopy of Laser
Materials, National Research Mordovia State University, Dr.Sci. (Phys.-Math.), Professor,
ORCID: 0000-0001-8503-8486 (Saransk, Russian Federation)

Abdel-Badeeh M. Salem — Head of Artificial Intelligence and Knowledge Engineering Research Labs,
Professor of the Faculty of Computer and Information Sciences, Ain Shams University, Dr.Sci. (CS),
Professor Emeritus, ORCID: 0000-0003-0268-6539 (Cairo, Egypt)

Tamara L. Shishelova — Professor of the Chair of Physics, Irkutsk National Research Technical
University, Dr.Sci. (Engr.) (Irkutsk, Russian Federation)
Arkadii A. Simdiankin — Professor of the Chair of Technical Operation of Transport, Ryazan State
Agrotechnological University, Dr.Sci. (Engr.), ORCID: 0000-0001-9761-6183
(Ryazan, Russian Federation)

Vladimir A. Skryabin — Professor of the Chair of Technology and Equipment in Mechanical
Engineering, Penza State University, Dr.Sci. (Engr.), ORCID: 0000-0001-7156-9198
(Penza, Russian Federation)
Evgeniy M. Tarasov — Head of the Chair of Automatics, Telemechanics and Communication on Railway
Transport, Samara State Transport University, Dr.Sci. (Engr.), Professor,
ORCID: 0000-0003-2717-7343 (Samara, Russian Federation)

Sergey Yu. Zhachkin — Professor of the Chair of Automated Equipment for Machine Building
Production, Voronezh State Technical University, Dr.Sci. (Engr.), ORCID: 0000-0002-1844-5011
(Voronezh, Russian Federation)

Olga Ye. Zheleznikova — Director of the Institute of Electronics and Light Engineering, National
Research Mordovia State University, Cand.Sci. (Engr.), Associate Professor
(Saransk, Russian Federation)

MepeiiTn Ha cTpaHuLy C NOJIHO BepCcuein»


https://orcid.org/0000-0001-7863-2962
https://orcid.org/0000-0001-6992-455X
https://orcid.org/0000-0002-5556-1767
https://orcid.org/0000-0003-2927-768X
https://orcid.org/0000-0002-8887-4591
https://orcid.org/0000-0001-8444-0115
https://orcid.org/0000-0001-8503-8486
https://orcid.org/0000-0003-0268-6539
https://orcid.org/0000-0001-9761-6183
https://orcid.org/0000-0001-7156-9198
https://orcid.org/0000-0003-2717-7343
https://orcid.org/0000-0002-1844-5011
https://rucont.ru/efd/744842
https://rucont.ru/efd/744842

MepeiiTn Ha cTpaHuLy C NOJIHOM BepCcuen»

ersp MHXXEHEPHBIE TEXHOJIOTUU U CUCTEMBI Tom 32, Ne 1. 2022
http://vestnik.mrsu.ru ISSN Print 2658-4123
doi: 10.15507/2658-4123.032.202201 ISSN Online 2658-6525

COJEPKAHHUE

ITPOLIECCHI H MAIIIMHBI A'POUH/KEHEPHBIX CUCTEM

MansBunckuii B. B., Bacuibe @. A., EBreeB B. K. MeTosib1 00pab0oTKi OpraHocoiepkariero
CBIPBSI TIEPE AHADPOOHBIM COPAIKIBAHIICM. .......veuveereeriereeneensensessessensesseeseeseensensensessessessessesneensensensensessenses 10
IOpuenko U. ®. be3onacHOCTh aBTOMATH3HPOBAHHBIX TEXHOJIOTHIA PETYIINPOBAHUS
MEJTHOPATUBHOTO PEIKAMA ATPOIKOCHCTEMBL «..nvenrienrernterueesuresteesttesseenseenseenseenseensesssesnsesssesnsesseessessseenseens 28
I'epGep 10. B., I'agpuiioB A. B. OGocHOBaHME MapaMeTPOB TEXHOJIOTHH ITPOU3BOJCTBA HorypTa
C JI00ABIICHUEM TUTOOB BHBHQYCA .. .eveerrerrertertessenseeseeseeseeneensansassessessesseeseessensensensessessessessesneensensensensessesses 41
IlanaBuna E. B., YBapos P. A., BacuibeB J. B. Metosuka pacdera pacnpenelieHus 00IIero
azora u o01ero hochopa MEKITY PPAKIUSIMUA CBHHOTO HABOBA ...uveveereereerrersensesersessessessesseessensensensessenses 54

TEXHOJIOI'HH " CPE/[CTBA
MEXAHH3AITHHA CEJIbCKOI'O XO34AHCTBA

VnanoB A. C., Kynpsimkun B. ®., Haymkun H. U., Tumoxun C. B., I'yceB A. I10.,
Kynpsimkun B. B. O6ocHOBaHIe KOHCTPYKIMH CTEH/IA UL JUHAMHYIECKIX MCIIBITAHUI BEILYIINX
KOJIEC TPaHCHOPTHO-TEXHONOTMYECKUX MAIIUH ATTK ..ot 71
IMaxomoB B. U., Kamoysios C. U., bBo:xkko U. B., [lapxomenko I. I. Pe3ynsrarer ncciaenopanuii
arpOTEXHUIECKHX MOKA3aTeNeH CENEeKIMOHHOMN CESTKU «LI@METPAN.....ccuervimieuieuiriiienreiietenicreatereneenecenens 90
JleBues A. Il., JIbicsikoB A. U. DHeproHe3aBucumasi cucteMa OTOIDICHHS C YITy4IICHHON
9HEProd()PEKTUBHOCTHIO IS CEITBCKOXO3STHCTBEHHBIX TIOMEIIICHIH «....veuvervenvetirienieneeneeeeiesesieseeseeneeene 110
3unuoB A. H., KoBaies M. M., IlepoB I. A. BeposiTHOCTHast MOZIeNTb KHHEMATUKH YCTPOICTBA
JUISL yMEHBIIECHHS PACTSHYTOCTH CTeOJIel JIbHA-TOTYHIIA B JICHTE 126
JopoxoB A. C., Cudupés A. B., AkcenoB A. I., MocskoB M. A., CazonoB H. B.
OcCHOBBI pa3pabOTKH ABTOMAaTH3UPOBAHHBIX MAIINH TSI BO3ACIBIBAHUS, YOOPKH U TTOCIEyOOPOUHOM

00pabOTKH OBOIIHBIX KYJIBTYP H KapTO(ems ¢ HH(OPOBBIMUA CHCTEMAMH YIPABICHUSL. «.....evververereereeneenne 145
Hugpopmauun 0na aemopoe u Yumameneil (HA PYC. A3.)........coeeueeeeeeneeruereenensueenanressseensensensens 174
Hugpopmayusn 0na aemopoe u Yumameneil (HA AHM. A3.)..........cccoeerererereeeesueneeenenenneennnnens 176

MepeiiTn Ha cTpaHuLy C NOJIHO BepCcuein»


http://vestnik.mrsu.ru
https://rucont.ru/efd/744842
https://rucont.ru/efd/744842

MepeiiTn Ha cTpaHuLy C NOJIHOM BepCcuen»

Vol. 32, no. 1. 2022 ENGINEERING TECHNOLOGIES AND SYSTEMS .
http://vestnik.mrsu.ru ISSN Print 2658-4123
doi: 10.15507/2658-4123.032.202201 ISSN Online 2658-6525

CONTENTS

PROCESSES AND MACHINES
OF AGROENGINEERING SYSTEMS

Palvinskiy V. V., Vasilev F. A., Evteev V. K. Methods of Pretreating Raw Materials Containing

Organic Compounds before Anacrobic DIZEStON ........ccueeuiruirieieieieiertesieeieeie ettt 10
Yurchenko 1. F. Safety of Automated Technologies for Regulating the Reclamation Regime

OF AGTOCCOSYSIEIN ...tttk ettt ettt ettt b bbbt es e st et et e b e ebeeb e e bt eatestent et e benbeebeebeebeeneentententen 28
Gerber Yu. B., Gavrilov A. V. Substantiation of the Parameters of the Production Technology

for Yoghurt with the Addition of Ziziphus FIUIES ....cc.coiruiririiieieieieiesesenee e 41
Shalavina E. V., Uvarov R. A., Vasilev E. V. Calculation Methods of Total Nitrogen and Total

Phosphorus Distribution in Pig Manure FraCtions............ceeeeeieieriereneneneninteteientesie s et eeeenees 54

TECHNOLOGIES AND MEANS
OF AGRICULTURAL MECHANIZATION

Ulanov A. S., Kupryashkin V. F.,, Naumkin N. L., Timokhin S. V., Gusev A. Yu.,
Kupryashkin V. V. Rationale for the Design of the Stand for Dynamic Testing of Drive Wheels

of Agricultural Transport and Technological Machines .............cccueeuevenenininieniiiienienieneneseseeeeeeeee 71
Pakhomov V. 1., Kambulov S. 1., Bozhko 1. V., Parkhomenko G. G. The Results of Studying
Agronomic Indicators of the Demetra Selection SEeder..........ceveviririeiinieiiiiinieieeeeeeeee e 90

Levtsev A. P., Lysyakov A. 1. Energy-Independent Heating System with Improved Energy
Efficiency for Aricultural PTMISES........coerereririiieiiieneniesieeieeieet ettt s 110
Zintsov A. N., Kovalev M. M., Perov G. A. Probabilistic Model of the Kinematics
of the Device for Reducing Elongation of Flax Fiber Stems in the Tape 126

Dorokhov A. S., Sibirev A. V., Aksenov A. G., Mosyakov M. A., Sazonov N. V. Basis of
Developing Automated Machines with Digital Control Systems for Cultivating, Harvesting and

Postharvest Processing of Vegetable Crops and Potatoes..........ceeeeeieieienienieninininceceeeeeieniesienieae 145
Information for Authors and Readers of the Journal (in Russian).........................ccccocevveeeueueee 174
Information for Authors and Readers of the Journal (in English).....................ccccccevvueunnenn.c. 176

MepeiiTn Ha cTpaHuLy C NOJIHO BepCcuein»


http://vestnik.mrsu.ru
https://rucont.ru/efd/744842
https://rucont.ru/efd/744842

