MepeliTi Ha CTpaHuLy C NOSIHOW BepCuen»

BECTHHR

I0RHO-YPAABCROTO
TOCYIAPCTBEHHOTI'O
YHHUBEPCHTETA

2018
T. 18, o2

ISSN 1991-976X (Print)
ISSN 2409-6571 (Online)

CEPUA

«KOMIIBIOTEPHBIE
TEXHOJIOI'MUA, YITPABJIEHHUE,
PAINOJIEKTPOHUKA)»

Pemenuem BAK Poccun BriaoueH B [lepedeHb penieH3MpyeMbIX HAyYHbIX U3AaHUH

Yupeanrenas — PegepajibHOE rOCy1apCTBEHHOE aBTOHOMHOE 00pa3oBaTe/IbHOe yUpesKaeHne
Bbiciiero oopazoBanus «HO:xHo-Y pajabCckuii rocy1apcTBeHHbI YHUBEPCUTET
(HAIMOHAJIBLHBII HCC/Ie10BATEILCKI YHUBEPCUTET))

}KypHaJI OCBCIIACT HOBBIC HAYYHBIC NOCTHMIXKCHHUA U NMPAKTUYCCKUEC pa3pa60TKI/1 YYC€HBIX IO aKTyaJIbHbIM HpOGJ’IeMaM

KOMITbIOTEPHBIX TeXHOJ’[OFMﬁ, YIpaBJICHUA U PAJUOSJICKTPOHUKH.

OCHOBHOI1 LIENTbIO M3IAHUS SBJICTCS MPOTMAraHia HaydHbIX HCCICI0BAHUN B CICAYIOMINX 00IACTSX:

o ABTOMATH3HPOBAHHbBIE CUCTEMBI yIIPABICHUS
B DHEProcOepeKeCHUI

o ABTOMATH3HPOBAHHBIE CUCTEMbI yIIPABICHUS
TEXHOJIOTMYECKHMH MPOLIECCaMH

o AHTEHHas TEXHUKA

o 1IH(pOKOMMYHUKaIMOHHBIE TEXHOIOTHU

Peoakyuonnasa xonnezun:

lecrakoB A.JL, 0.1T.H., ipod. (e1. pedaxmop);
Bypxkos B.H., 1.T.H., ipod., 3aci. nestens Hayku PO
(r. Mocksa) (3am. en. peoakmopa);

JlorunoBckuii O.B., 1.T.H., mpod., 3aci. qesTens
Hayku PO (3am. en. peoakmopa);

[nornuxoBa H.B., x.T.H., non. (oms. cekpemapn).
Bepesanckuii J1., PhD, npoo. (r. beap-1llesa, U3pauip);
JxamapoB B.A., 0.1.H., mpod. (r. Actana, Kazaxcran)
Peoaxkuyuonnstii coeem:

Agepbax ., PhD, mpoo. (. ToponTo, Kanana);
Bpasepman E., PhD, npoo. (r. Kaxrapu, Kanazna);
Hertsaps B.I'., n.T.H., mpog., un.-kopp. PAH,

(r. Muacc, Yenssounckast o011.);

3aronckuii A.B., 1.1.H., npod. (r. [Tepmp);
Kazapunos JI.C., 1.T.H., mpod. (r. UensOnHCK);
Kubanos E.B., 1.5.H., mpog. (r. HoBocu6mpck);
Kymukos I'.I'., 1.T.H., mpod., 3aci. aesiresip Hayku PO

(r. Vipa);

o IIHpopManmoHHO-U3MEpUTENbHAS TEXHAKA

o HaBuranuoHHsIe IPUOOPHI X CUCTEMBI

» PagnoTexHUIeCcKre KOMILIEKCHI

o CucteMbl aBTOMaTH3HMPOBAHHOT'O YIIPaBICHUS
MPEANPUATUSIMHI B TIPOMBIIUICHHOCTH

o CHCTEeMBI yNIpaBIIeHHS JIeTaTeIbHBIMH alIlapaTaMy

Masypos B./1., n.¢.-M.H., mpod. (r. ExaTepurOypr);
MaxcumoB A.A., 1.17.H. (T. HOBoKy3HeLK);
Hosuxos J.A., 1.T.H., nmpo¢., wi.-kopp. PAH

(r. Mockga);

Handepos B.U., n.1.H., mpod. (r. YensOUHCK);
Caunbko A., PhD, npod. (1. Oxienp,

Hosas 3enannns);

Cronoos B.1O., n1.1.1., mpod. (1. Ilepms);

Tanana B.IL., n.¢.-M.H., mpod. (r. YensOuHCK);
¥Yxo60toB B.WU., 1.¢.-M.H., mpod. (r. YenssOuHCK);
Ymakos B.H., n.¢.-M.H., mpod., wr.-xopp. PAH

(r. ExatepunOypr);

Hlecraxos U., 1.¢.-m.H., npod. (1. Can-Ilaymy,
Bpazunus);

Mupsies B.U., n.1.1., npod. (1. Yens1OuHCK);
MIuaiinep 1.A., 1.7.H., npod. (r. UensiOuHCK);
Mteccens 10., PhD, mpod. (1. XarrcBmmi, Anadama,
CIIIA);

SunkoB U.M., n.1.H., mpod. (r. MarHUTOTOPCK).

© Mzparensckuit ieatp FOYpI'Y, 2018

MepeliTi Ha CTpaHuLy C NOJIHOW BepCuen»


https://rucont.ru/efd/602744
https://rucont.ru/efd/602744

MepeliTi Ha CTpaHuLy C NOSIHOW BepCuen»

BULLETIN

i OF THE SOUTH URAL 2018
STATE UNIVERSITY vyl 18, no.2

SERIES

“COMPUTER TECHNOLOGIES,
AUTOMATIC CONTROL, ISSN 1991-976X (Print)
RADIO ELECTRONICS” ISSN 2409-6571 (Online)

Vestnik Yuzhno-Ural’skogo Gosudarstvennogo Universiteta.
Seriya “Komp'yuternye Tekhnologii, Upravlenie, Radioelektronika”

South Ural State University

The journal covers new scientific achievements and practical developments of scientists on actual problems
of computer technologies, control and radio electronics.
The main purpose of the series is information of scientific researches in the following areas:

o Automated control systems in energy saving » Navigation devices and systems
o Automated process control ¢ Radio engineering complexes
e Antenna technique e Computer-aided management of enterprises
e Communication technologies in industry
o Information and measuring equipment  Control systems of aircrafts
Editorial Board:

Shestakov A.L., Dr. of Sci. (Eng.), Prof. (editor-in-chief), South Ural State University, Chelyabinsk, Russian Federation;

Burkov V.N., Dr. of Sci. (Eng.), Prof., Honored Worker of Science of the Russian Federation (deputy editor-in-chief),
Institute of Control Sciences named by V.A. Trapeznikov of the Russian Academy of Sciences, Moscow, Russian Federation;
Loginosvkiy O.V., Dr. of Sci. (Eng.), Prof., Honored Worker of Science of the Russian Federation (deputy editor-in-chief),
South Ural State University, Chelyabinsk, Russian Federation;

Plotnikova N.V., Cand. of Sci. (Eng.), Ass. Prof. (executive secretary), South Ural State University, Chelyabinsk, Russian Federation;
Berezansnky L., PhD, Prof., Ben Gurion University of the Negev, Israel;

Dzhaparov B.A., Dr. of Sci. (Eng.), Prof., Archive of the President of the Republic of Kazakhstan, Astana, Kazakhstan.

Editorial Council:

Averbakh L., PhD, Prof., University of Toronto, Canada;

Braverman E., PhD, Prof., St. Mary’s University, Calgary, and Athabasca University, Department of Science, Athabasca, Canada;
Degtyar’ V.G., Dr. of Sci. (Eng.), Prof., Member Correspondent of the Russian Academy of Sciences, Academician
V.P. Makeyev State Rocket Centre, Miass, Chelyabinsk region, Russian Federation;

Zatonskiy A.V., Dr. of Sci. (Eng.), Prof,, Honored Worker of Science and Education of the Russian Federation, Berezniki
Branch of the Perm National Research Polytechnic University, Perm, Russia;

Kazarinov L.S., Dr. of Sci. (Eng.), Prof., South Ural State University, Chelyabinsk, Russian Federation;

Kibalov E.B., Dr. of Sci. (Econ.), Prof., Siberian Transport University, Novosibirsk, Russian Federation;

Kulikov G.G., Dr. of Sci. (Eng.), Prof., Honored Worker of Science of the Russian Federation, Ufa State Aviation Technical
University, Ufa, Russian Federation;

Mazurov V.D., Dr. of Sci. (Phys. and Math.), Prof., Ural Federal University, Ekaterinburg, Russian Federation;

Maksimov A.A., Dr. of Sci. (Eng.), Open Joint Stock Company ‘Kuznetsk Ferroalloys’, Novokuznetsk, Russian Federation;
Novikov D.A., Dr. of Sci. (Eng.), Prof., Member Correspondent of the Russian Academy of Sciences, Institute of Control
Sciences named by V.A. Trapeznikov of the Russian Academy of Sciences, Moscow, Russian Federation;

Panferov V.L., Dr. of Sci. (Eng.), Prof., Military Educational Scientific Center of the Air Force “Military and Air Academy of
prof. N. E. of Zhukovsky and Yu.A. Gagarin”, Branch in Chelyabinsk, Chelyabinsk, Russian Federation;

Slinko A., PhD, Prof., University of Auckland, New Zealand;

Stolbov V.Yu., Dr. of Sci. (Eng.), Prof., Perm National Research Polytechnic University, Perm, Russian Federation;

Tanana V.P., Dr. of Sci. (Phys. and Math.), Prof., South Ural State University, Chelyabinsk, Russian Federation;

Ukhobotov V.I., Dr. of Sci. (Phys. and Math.), Prof., Chelyabinsk State University, Chelyabinsk, Russian Federation;

Ushakov V.N., Dr. of Sci. (Phys. and Math.), Prof., Member Correspondent of the Russian Academy of Sciences, N.N. Krasovsky
Institute of Mathematics and Mechanics of Ural Branch of Russian Academy of Sciences, Ekaterinburg, Russian Federation;

Shestakov L., Dr. of Sci. (Phys. and Math.), Prof., Sdo Paulo University, Brazil;

Shiryaev V.I., Dr. of Sci. (Eng.), Prof., South Ural State University, Chelyabinsk, Russian Federation;

Schneider D.A., Dr. of Sci. (Eng.), Prof., South Ural State University, Chelyabinsk, Russian Federation;

Shtessel Yu., PhD, Prof., Huntsville, Alabama, USA;

Yachikov I.M., Dr. of Sci. (Eng.), Prof., Magnitogorsk State Technical University of G.I. Nosov, Magnitogorsk, Russian Federation.

MepeliTi Ha CTpaHuLy C NOJIHOW BepCuen»


https://rucont.ru/efd/602744
https://rucont.ru/efd/602744

MepeiiTv Ha cTpaHuULy ¢ NONHOI Bepcueii»

COOEPXAHUE

MH(bOpMaTMKa n BblYyncnunuTesrbHaa TexHnkKa
VOYNOV L.V, PUDOVKINA S.G., TELEGIN A.L,, TIMOFEEV D.N. Web Application for X3D-Model

Creation of the Robotic Technological COMPIEX .....c..cceevieriiriieriiiiiiieeeese et sreereeaeerae e saeesre e 5
KYJIMKOB I'T., AHTOHOB B.B., KOHEB K.A. KiacrepHoe nporpaMMHOe 00ecCIie4YeHUEe aBTOMATH3H-
POBAHHON MHPOPMAITAOHHOMT CHCTEMBI ....eeuveeerierureerureenueensseesseensseessseessseesssesssseessseensseesseesssessssesssseesssessssees 19
SIMONOV E.N., AVRAMOV M.V. Review of Image Reconstruction Methods in X-Ray Computed
Tomography with Cone-Beam GEOMELTY ........ccceeriiriiririnirieiieteteentente sttt ettt st e se e e 29
BYPKOB B.H., KOPEITAHOB B.O., KAHIEHKOB A.P. MeToa Tabau1l J0MyCTUMBIX PEUICHUH B 3a/1a4e
O PAHIIE .euuvveeutteeutreetteetteeteeebteebeeebeeeabeesabeeeabeesabaeeaseesabaeeabeeeabeeeabeesab e e eabeeeabeeea bt e sab e e eabeesab e e e bt e sabeeeabeesabeeeabeenas 38
MAZUROV VLD., POLYAKOVA E.Yu. Universals and Mathematical Linguistics ........c..cccceccecverenenennns 54
KYJIHUKOB I'T., PU3BBAHOB K.A., IIETPOB IO.E. CucremHbIil NoAX0J K MOCTPOEHHUIO CTPYKTYPBI
OpraHu3aIMOHHO-()YHKIIMOHATIFHON MOJIEIH ITU(BPOBOTO MOJIEINPOBAHMSI TTPOU3BOJICTBEHHBIX MPOIIECCOB .... 60
anaBneHMe B TeXHNYECKUX cuctemax
[TAH®EPOB B.1. O6 5K0HOMHYHOM YIIpaBICHUH HATPEBOM METAIIIA B IPOMBIIIJICHHBIX MEYAX ............... 71
SYUKOB U.M., TAPUHA T.II., XPAMIIINHA E.A. [Ipunatue pemeHuidi 0 COCTOSIHUU M30JSILUN Ted-
HOTro TpaHcdopmaropa ¢ UCIOIb30BaHHEM OOOOIIEHHOTO MOKa3aTejis Ha OCHOBE JIOTHKH C HEYETKUMHU
MHOIKECTBAME ....uvveutteeatteestestteesee sttt ateesbteaseesabaeeaseesabaeeaseesabeeaaseesabeeeaseesabaeeabeesabeeeabeesabeeeabeesabeesabeesabaesaneenas 81
MpubopocTpoeHne, METPONOrMA U NH(POPMALNOHHO-U3MEPUTENbHBbIE NPUOOPLI
n CUCTEeMbI
BYCYPUH B.U., PAM A.T., KOPOBKOB B.B., MEJIBEJIEB B.M., )KEI'JIOB M.A. MeToauka pacuera
OJTHOOCEBOT'O MHUKPO-OTITO-3JIEKTPO-MEXaHUIECKOTO MPE0OPa30BATENIS YTIOBBIX CKOPOCTEH ...oevvveneeeneeennenne 93
ynpaBneHMe B couunaribHO-3KOHOMUYECKUX cuctemax
AJJAMEI] J1.10., BYPKOBA W.B. 3amaun 1 METOJIbI MOBBIIIEHUSI YPOBHS 3pPEJIOCTH OpraHU3alluu B 00-
JIACTH YIPABIICHUS TIPOCKTAMEY ..cuvveeureeureerureenueeessseesseeessseesseeessseensstessseessseessseensseessseenseeesseenseeenseesseeensseenees 103
BARKALOV S.A., BURKOV V.N., KALININA N.Yu., NASONOVA T.V. Formation of Level Agenda
Programs Competency of the Personnel of the Organization ............c.ccocvivererieiieniineninicnineeeeeeienene e 112
GELRUD Ya.D., GOLLAY A.V. Mathematical Models of Replacement and Wearing of Equipment ......... 121
JAPAHKO O.U. IllecToil TeXHOJOTMYECKUH YKIad: HEKOTOPbIE SKOHOMUYECKHE CIEHapUM IJsl Mpen-
TIPHSITIIL .uvviiuiieiiieeite ettt ettt et ettt ettt ettt ettt ettt ettt et e e e ettt sttt eab et sab et et et sab et eabe e sabeeeabeesabeeeabeesmbeesabeesaneesaneenan 131
KpaTkue coobweHusn
IIEHCKUI O.I'., KY3HEIIOB A.I'., OILIEIIKOBA H.B. MaremaTnueckasi MOJ€/b W aarOPUTM HAKOII-
JIeHAsT HTHPOPMAITUH POOOTOM C HEAOCOTFOTHOM TAMSTEED ....eeuvieuerenteeneesseenseesseeseesesnsesneesseesseenseensesnsesssenseens 142
BEREZANSKY L. Simple Stability Tests for Second Order Delay Differential Equations .............ccccceuene. 149
KODKIN V.L., ANIKIN A.S., BALDENKOV A.A. The Comparative Analysis of Automatic Control Sys-
tems for the Heat Supply of Residential Buildings in Monotonous Transient Processes and in Processes
Recommended by Regulator MAnULACLUIETS ........cceeevieiiiiiiieriieiieieeieeeeseesteesteeaeesaesseesreesseesseessesssesssesseens 156
CYXOBMJIOB B.M. Metoz onpeznenenust pagryca CPepruIecKON TOBEPXHOCTH ...c..coververrerveereemeesenuensenrenne 164
BecTHuk FOYpIY. Cepusi «KoMnbloTepHble TeXHONOMMM, ynpasneHue, paguoaneKTPOHNKa. 3

2018.T. 18, Ne 2

MepeiiTn Ha cTpaHuULy € NONHOI Bepcueii»


https://rucont.ru/efd/602744
https://rucont.ru/efd/602744

MepeiiTv Ha cTpaHuULy ¢ NONHOI Bepcueii»

CONTENTS

Informatics and Computer Engineering

VOYNOV LV., PUDOVKINA S.G., TELEGIN A.L.,, TIMOFEEV D.N. Web Application for X3D-Model
Creation of the Robotic Technological COMPIEX ........ccceeviiiciiiiiiiiiiesiietiete ettt seeesaeeveesve e
KULIKOV G.G., ANTONOV V.V., KONEV K.A. Cluster Software of Automated Information System ...

SIMONOV E.N., AVRAMOV M.V. Review of Image Reconstruction Methods in X-ray Computed
Tomography with Cone-Beam GEOMELIY .........cccccueiiirieeriieieiieieesteesteereeteetessaesteesseesseessessesseesseesseessesssenns

BURKOV V.N., KOREPANOV V.0., KASHENKOV A.R. The Method of Tables of Feasible Solutions
for the Knapsack PTrODICM ........c.ooiiiiiiiiiee ettt ettt e b e seeae e ens

MAZUROYV VI.D., POLYAKOVA E.Yu. Universals and Mathematical LinguiSticS ..........ccccccevvververreenenns
KULIKOV G.G., RIZVANOV K.A., PETROV Yu.E. System Approach to the Construction of the Organi-
zational-Functional Model Structure of Digital Modeling of Production Processes ...........ccccocevverererccenenns

Control in Technical Systems

PANFEROV V.I. About Economic Management of Heating Metal in Industrial Furnaces ........c..c.cccccecueue.
YACHIKOV IM., LARINA T.P., KHRAMSHINA E.A. Making Decisions About Status of Furnace
Transformer with Generalized Index Based on Fuzzy Set LOZIC .....ccoeviviniiiininiiiniiccncccneeceeeeeeene
Instrument Engineering, Metrology and Information and Measuring Devices

and Systems

BUSURIN V.I., PHAM A.T., KOROBKOV V.V., MEDVEDEV V.M., ZHEGLOV M.A. The Method
for Calculating of Single-Axis Micro-Opto-Electro-Mechanical Angular Velocity Transducer ....................

Control in Social and Economic Systems
ADAMETS D.Yu., BURKOVA L.V. The Tasks and Methods of the Organization's Maturity Level Increasing
in the Field of Project Management ............cccooeiiiiiiiieieieieie ettt sttt ettt see b seenaeneens

BARKALOV S.A., BURKOV V.N., KALININA N.Yu., NASONOVA T.V. Formation of Level Agenda
Programs Competency of the Personnel of the Organization ............cccccveevieieiiinienieneeie e

GELRUD Ya.D., GOLLAY A.V. Mathematical Models of Replacement and Wearing of Equipment .........
DRANKO O.I. The Sixth Technological Structure: Some Economic Scenarios for Enterprises ...................
Brief Reports

PENSKY O.G., KUZNETSOV A.G., OSCHEPKOVA N.V. Mathematical Model and Algorithm of
Accumulation of Information by the Robot with Non-Absolute Memory ...........ccceeevoeerienienieieieeeeeeeenn
BEREZANSKY L. Simple Stability Tests for Second Order Delay Differential Equations ..........c..ccccecueue.

KODKIN V.L., ANIKIN A.S., BALDENKOV A.A. The Comparative Analysis of Automatic Control Sys-
tems for the Heat Supply of Residential Buildings in Monotonous Transient Processes and in Processes
Recommended by Regulator ManUFACIUIETS .........c.cccueriieriieiiiiieitiesieesteete et eeteeteesteesreesseesseesaessaesseesseessesssenns

SUKHOVILOV B.M. Method for Determining the Radius Spherical Surface ...........cccoevevievieviieciieiecienen,

19

29

38
54

60

71

81

93

103

112
121
131

142
149

Bulletin of the South Ural State University. Ser. Computer Technologies, Automatic Control, Radio Electronics.
2018, vol. 18, no. 2

MepeiiTn Ha cTpaHuULy € NONHOI Bepcueii»


https://rucont.ru/efd/602744
https://rucont.ru/efd/602744

