MepeliTi Ha CTpaHuLy C NOSIHOW BepCuen»

BECTHHR

IR HO-YPAABCROTO
TFTOCYIAPCTBEHHOTI'O
YHHUBEPCHTETA

2017
T. 17, No2

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

CEPUA

«KOMIIBIOTEPHBIE
TEXHOJIOI'MHA, YIITPABJIEHHUE,
PAINOIJIEKTPOHUKA)>

Pemenuem BAK Poccun Briaouen B [lepedeHb penieH3MpyeMbIX HAYyYHbIX U3AaHUT

Yupeauteas — PegepajibHOE rocyIapcTBEHHOE AaBTOHOMHOE 00pa3oBaTe/ibHOe yUpe:KaeHne
Bbiciero oopazoBanus «HO:xHo-Y pajbCcKuii rocy1apcTBeHHbI YHUBEPCUTET
(HALMOHAJIBHBII HCCIeI0BATEILCKII YHUBEPCUTET))

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

KOMITbIOTEPHBIX TeXHOHOFHﬁ, YIpaBJICHUA U PAJUOSJICKTPOHUKH.

OCHOBHOI1 LIENTbIO M3IaHUS SBJIICTCS MPOTAraHia HaydHbIX HCCICI0BAaHUN B CICAYIOMUX 00IACTSX:

e ABTOMaTHU3UPOBAHHBIC CUCTEMBI YIIPABJICHHS
B DHEProcOepeKeHUH

o ABTOMAaTHU3UPOBAHHBIC CUCTEMBI YIIPABICHHS
TEXHOJIOTHYECKUMH MPOIIECCAMU

o AHTEHHAs TEXHUKA

o lHpOKOMMYHUKAIIMOHHBIEC TEXHOJIOTHH

PenakuuoHHasi KOJUIETHsI:

AJL llecrakoB, 1.T.H., mpod. (oms. pedaxmop);
JI.C. Ka3apuHoB, 11.T.H., Ipod. (3am. oms. pedakmopa);
O.B. JIoruHOBCKHIA, 1.T.H., IPOQ., 3aCJI. ICATEIb
Hayku PO (3am. ome. pedakmopa);

H.B. IlliloTHUKOBA, K.T.H., I011. (0m8. cexpemapy).

PepaknuoHHbIi cCOBeT:

N.JL. ABepbax, n.1.H., mpod. (1. Toponro, Kanana);
JI. Bepe3anckuii, a1.¢.-M.H., mpod. (1. beap-1llesa,
Uzpams);

B.H. BypkoB, 1.T.H., mpod., 3aci. aestens Hayku PO
(r. Mocksa);

B.I'. lertsps, A.T.H., npod., 4wi.-kopp. PAH,

(r. Muacc, YensObunckas 001.);

FO.T. Kapmanos, 1.1.H., npod. (r. YensOuHck);
E.B. Ku6anos, 1.3.H., npo¢. (r. HoBocubupck);

o llHpOpManmoOHHO-U3MEPUTENIbHAST TEXHHKA

e HapuranyoHHbIe MPUOOPHI U CUCTEMBI

¢ PagnoTexHUIecKre KOMILIEKCHI

o CucTeMBl aBTOMATH3HUPOBAHHOTO YIIPABICHUS
MPEANPUSATHSIMA B IPOMBIIUICHHOCTH

o CHCTEeMBI yIIpaBIIeHHS JIeTaTeIbHBIMH alllapaTaMy

I'.I'. Kynukos, 1.T.H., ipod., 3aci. nesrenp Hayku PO
(r. Vpa);

B.J. Masypos, 1.¢.-M.H., mpod. (r. ExatepurOypr);
A.A. MakcuMmoB, 1.7.H. (T. HoBoKky3HeK);

J.A. HoBukos, 1.T.H., ipo@., wi.-kopp. PAH

(r. Mockga);

X. Pages, n.1.H., npo¢. (1. Codust, bonrapus);

A. CiimHbKo, 1.¢.-M.H., 1pod. (. OkieHa,

Hosas 3enannns);

B.II. Tanana, 1.¢.-M.H., npod. (r. YensOuHck);
B.H. Ymakos, 1.¢.-M.H., npod., wi.-kopp. PAH

(r. ExatepunOypr);

. llecrakos, a.¢.-M.H., npod. (1. Can-Ilaymy,
Bpazunus);

B.A. upsies, 0.1.H., npod. (. YensOuHck);

1O.B. Tecceas, 0.T.H., mpod. (T. XaHTCBUILI,
Amnabama, CIIIA).

© Mzparensckuii neatp FOYpl'Y, 2017

MepeliTi Ha CTpaHuLy C NOJIHOW BepCuen»


https://rucont.ru/efd/368222
https://rucont.ru/efd/368222

MepeliTi Ha CTpaHuLy C NOSIHOW BepCuen»

BULLETIN

OF THE SOUTH URAL 2017
STATE UNIVERSITY vyl 17, 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 e Radio engineering complexes
o Antenna technique o Computer-aided management of enterprises
e Communication technologies in industry
o Information and measuring equipment  Control systems of aircrafts
Editorial Board:

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

L.S. Kazarinov, Dr. of Sci. (Eng.), Prof. (deputy executive editor), South Ural State University, Chelyabinsk, Russian Federation;
0.V. Loginosvkiy, Dr. of Sci. (Eng.), Prof., Honored Worker of Science of the Russian Federation (deputy executive editor),
South Ural State University, Chelyabinsk, Russian Federation;

N.V. Plotnikova, Cand. of Sci. (Eng.), Ass. Prof. (executive secretary), South Ural State University, Chelyabinsk, Russian
Federation.

Editorial Council:

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

L. BerezansnKky, Dr. of Sci. (Phys. and Math.), Prof., Ben Gurion University of the Negev, Israel;

V.N. Burkov, Dr. of Sci. (Eng.), Prof., Honored Worker of Science of the Russian Federation, Institute of Control Sciences
named by V.A. Trapeznikov of the Russian Academy of Sciences, Moscow, Russian Federation;

V.G. Degtyar, 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;

Yu.T. Karmanov, Dr. of Sci. (Eng.), Prof., South Ural State University, Chelyabinsk, Russian Federation;

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

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

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

A.A. Maksimov, Dr. of Sci. (Eng.), Open Joint Stock Company ‘Kuznetsk Ferroalloys’, Novokuznetsk, Russian Federation;
D.A. Novikov, 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;

Kh. Radeyv, Dr. of Sci. (Eng.), Prof., Technical University, Sofia, Bulgaria;

A. Slinko, Dr. of Sci. (Phys. and Math.), Prof., University of Auckland, New Zealand;

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

V.N. Ushakov, 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;

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

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

Yu.B. Shtessel, Dr. of Sci. (Eng.), Prof., Huntsville, Alabama, USA.

MepeliTi Ha CTpaHuLy C NOJIHOW BepCuen»


https://rucont.ru/efd/368222
https://rucont.ru/efd/368222

MepeiiTv Ha cTpaHuULy ¢ NONHOI Bepcueii»

COOEPXAHUE

MHd)OpMaTMKa n BblHYUCnnTesribHad TexXxHuKa

LEONOV A.V. Applying Bio-Inspired Algorithms to Routing Problem Solution in FANET .............c........ 5
CHUMOHOB E.H., ABPAMOB M.B., ABPAMOB JI.B. Ananu3 TpeXMepHbIX alrOPUTMOB PEKOHCTPYK-
UM B PCHTTCHOBCKOH KOMITBIOTCPHOM TOMOTPAMITH ....eeuveeutientieneeeieesiieseeeneeeteeneeeneeeseesseesseesessesnsesneesseenseenes 24
[IOITOBCKUI B.B., KOJIIJEHKO A.B. CpaBHHTENBHBINH aHAMH3 3QPEKTHBHOCTH aITOPUTMOB OOHA-
PYKCHHS CUTHAJIOB IPH KOTHUTUBHOM PACHPEACIICHHN PECYPCOB B CETAX MOOUIBHOM CBABH ....ocveeneennnenne. 33
BOJIOJIMHA FO.U., 3ATOHCKUI A.B., PAXUMOBA O.B., CEPEJIKVHA O.P. ITporso3sas Mozenb
nporiecca PIOKYIISIUN Ha OCHOBE HEHPOHHOM CETH .....vevveeveeeeeeeeiesueesseeneeateeneeeseesseesseesseenseensesnsesneesseenseenes 42
FAPKAJIOB C.A., ABAPHOBA T.B., I[TOJIVXHWH II.B. YnpasneHue mporeccoM TeCTHPOBAaHUS BeO-
MPIIOKEHUH MeTOIOM (Da33MHTa HA OCHOBE TUHAMHICCKUX OAHCCOBCKUX CETCH ...ovvvrveeieeeeeeeriierneeneeeneenns 51
YHpaBneHMe B TeXHU4YEeCKNX CUcCtTemMax
VOYNOV LV., TELEGIN A.L, TIMOFEEV D.N. Mathematical Modeling of Walking Machines with
ONE-AXIS BOAY .ouviiitieiiieiiiciiecttet ettt ettt e e e e e b e et e saeeste e beesbeesseesbeeta e be e beenbeenbeerbeereenaeenreenns 65
COJIOAYIIA C.B. Ilaker «/lunamuka» s MCCIENOBaHUS TUHAMHYECKUX TPOIECCOB psnamMu Bob-
1<) o) o : OO USRS PPURUPURTP 83
MH(*)OKOMMyHVIKaLIMOHHbIe TeXHOJ1IOr'mn n CUCTeMbl
KAPTAIIEB A.JI., KPUBOHOI'OB A.A. Matemarnieckasi MOJieIb TpaHC(HOPMaIMK IByMEPHOTO Teue-
HUS B IPOTOYHOM TPAKTE BUXPEBOTO PACXOAOMEPA B TPEXMEPHOEC TEUCHHUE ...cevverevenrrenreenieenierrenieenieenieenneene 93
anaBneHwe B counarnbHO-3KOHOMUNYECKUX CUCTemMax
BAPKAJIOB C.A., KYPOUKA IIL.H., ABEPUHA T.A., 30JIOTAPEB JI.H. Pacnpenenenue pecypcos
TUTIA MOITHOCTH HA OCHOBE OOOOIICHUS 3aJaUH O «PEIAKTOPED ..veeuvreurerreenrrenseesseesesnsesseesseesseesseesessessesseens 103
BEKKEP P.B., KUBAJIOB E.b. Onenka oxumaemModl 3()()EeKTHBHOCTH WHBECTUIIMOHHOTO IIPOEKTa B
CUTYALIAN HEOTIPEIETIEHHOCTH ....uveerurieauteertteeueestteeseesataeesseesaseesseesabeeeaseesabaesaseesabeesaseesabeesaseesabeesaseesbeesaseenas 114
PODPOVETNAYA Yu.V., OVSYANITSKAYA L.Yu., PODPOVETNYY A.D. The Features of the Infor-
mation Support Development for the Product Lifecycle Management SyStem ...........cccoccevierienvenieecieeiennnnns 127
KYPOUKA IL.H., IIOJIOBUHKNHA A.U., IMHAEBA M.A. MeToapl ONTUMU3alUY TIAHOB 3aCTPOUKHU
J02:12 10) 2 H OO OO OO OO P RSP PROPPRROPPRON 134
KpaTkue cooGLeHus
BOTHHOB M.B. ObGecnieuenne cucTeM aBTOMAaTHYECKOT'O YIPABICHUS COBPEMEHHBIMH MH(OpManmoH-
HBIMH CPEJICTBAMH yIAICHHOTO JOCTYIIA U MOOHMIIBHOTO KOHTPOIIT ...vvevveneienereneeeneesseenseeseesessesneesneesseenseenes 141
BEREZANSKY L. Global Exponential Stability for Nonlinear Delay Differential Systems ............c..cceeu... 149
KODKIN V.L., ANIKIN A.S., BALDENKOV A.A., KACHALIN A.Yu. Experimental Studies of Energy
Systems of Automatic Control Heat Supply of Residential Buildings and Methods of Increasing Their
2 03 34U 2P 156
LISIENKOVA T.S. Evaluation of Business and IT Strategic Alignment Maturity in Russian Companies ... 162
BecTHuk FOYpIY. Cepusi «KoMnbloTepHble TeXHONOMMM, ynpasneHue, paguoaneKTPOHNKa. 3

2017.T.17, Ne 2

MepeiiTn Ha cTpaHuULy € NONHOI Bepcueii»


https://rucont.ru/efd/368222
https://rucont.ru/efd/368222

MepeiiTv Ha cTpaHuULy ¢ NONHOI Bepcueii»

CONTENTS

Informatics and Computer Engineering

LEONOV A.V. Applying Bio-Inspired Algorithms to Routing Problem Solution in FANET .............ccc.c.....

SIMONOV E.N., AVRAMOV M.V, AVRAMOV D.V. Comparison of 3D Reconstruction Algorithm
in X-Ray Computed TOMOZIAPIY ...c.veereieieiiiiieeiert ettt ettt ettt st e s eee st e et et e eneeeneesseesseeseenseensesneeenes

POPOVSKI V.V., KOLYADENKO A.V. Comparative Analysis of Efficiency of Algorithms for Detection
of Signals in Cognitive Resource Allocation in Mobile NetWork ...........cccecoveeiiriiiiiniienieeee e

VOLODINA Yu.l,, ZATONSKIY A.V., RAKHIMOVA O.V., SEREDKINA O.R. Forecasting Model
of Flocculation Process Based on Neural NetWOTK ..........coooviiiiiiiiiiiiiiiiieiieeeeeeeeeeeee et e e

BARKALOV S.A., AZARNOVA T.V., POLUKHIN P.V. Management of the Process of Web Applica-
tions Testing by the Fuzzing Method Based on Dynamic Bayesov Networks ...........ccccvvvviiiiiniieniennennne

Control in Technical Systems

VOYNOV 1.V, TELEGIN A.L, TIMOFEEV D.N. Mathematical Modeling of Walking Machines with
ONE-AXIS BOAY .eviiiiiiiiieiiie ettt ettt e et e bt e st e e s abeeeabeesabeessbeesaseesnseesnbeeenbeesaseeenseesnsaennseens
SOLODUSHA S.V. Software Package “Dynamics” for Studying Dynamic Processes by Volterra Series ...

Infocommunication Technologies and Systems

KARTASHEV A.L., KRIVONOGOV A.A. Mathematical Model of Transformation a 2D Simulation
Flowing Part of Vortex FIOWMELer t0 3D CaSE ......coeeeeuierierieniiniinenieeitetetetesteee ettt ettt s

Control in Social and Economic Systems

BARKALOV S.A., KUROCHKA P.N., AVERINA T.A., ZOLOTAREV D.N. Resource Allocation Type
Power Based on Generalized Problem on the “Edit” .........cooooiiiiiiiiiiiiiiiiieeeeeeieeeee et e e

BEKKER R.V., KIBALOV E.B. Evaluation of the Expected Effectiveness of the Investment Project in
the UNCertainty STEUATION ......ccueviriririirietitenterte sttt et ettt sttt et et e st st bbbt et e s et enaesbesbe bt eneennennens

PODPOVETNAYA Yu.V., OVSYANITSKAYA L.Yu., PODPOVETNYY A.D. The Features of the Infor-
mation Support Development for the Product Lifecycle Management System ...........ccccceevveeroerieneeneennnne

KUROCHKA P.N., POLOVINKINA A.l., PINAEVA M.A. Optimization Methods for Local Building
PIANS Of the ATCA ...o.eieiieiiee ettt ettt e s et e et et et e e st e eseees e e s e enseenseennesneesneenneeseenneens

Brief Reports

VOTINOV M.V. The Equipment of Automatic Systems with Modern Remote Access and Mobile Control ...
BEREZANSKY L. Global Exponential Stability for Nonlinear Delay Differential Systems ........c..ccccecueuee

KODKIN V.L., ANIKIN A.S., BALDENKOV A.A., KACHALIN A.Yu. Experimental Studies of Energy
Systems of Automatic Control Heat Supply of Residential Buildings and Methods of Increasing Their
2 T3 (S 1 Lo USSP

LISIENKOVA T.S. Evaluation of Business and IT Strategic Alignment Maturity in Russian Companies ...

24

33

42

51

65
83

93

103

114

127

134

141
149

156
162

Bulletin of the South Ural State University. Ser. Computer Technologies, Automatic Control, Radio Electronics.
2017, vol. 17, no. 2

MepeiiTn Ha cTpaHuULy € NONHOI Bepcueii»


https://rucont.ru/efd/368222
https://rucont.ru/efd/368222

