MunuctepcTBO 00pa30BaHus U HAYKU Y KpaWHbI

OJECCKHNH HAIIMOHAJIBHBIN
NOJUTEXHUYECKNH YHUBEPCUTET

QJEKTPOTEXHUYECKUE
n KOMIIBIOTEPHbDIE
CUCTEMbI

ylnpasBJieHHe 3JIeKTPOMeXaHUYeCKHMHU CHCTeMaMM;
Hcc/e10BaHue M POEKTHPOBAHME JIeKTPOMEXaHMYeCKHX NMpeodpa3oBaTeJieii;
AUATHOCTHKA YJIEKTPOMEXaHMYECKUX CHCTEM U UX 3JIEMEHTOB;
MaTeMaTHYeCKOe MOJeJTUPOBaHNE H ONTUMH3ALMS CHCTEM;
JHeprocoeperaoime CHCTEeMbI YIIPABJIEHHS YJIEKTPONPHBOIAMHU;
MOJIYNPOBOHUKOBbIE NMPeodpa3oBaTelin;

COBpPEeMEHHbIE CHCTEMBI 3JIEKTPOCHADOKeHHs TPOMBIILIEHHbIX NMPeANPUsITHIA;
aBTOMATH3HPOBAHHBIE CHCTEMbI YIIPABJIEHUS;

aBTOMATH3aLMsl NPOEKTUPOBAHMSA, KOHTPOJISI U TMATHOCTUKM;
HH(POPMAIMOHHbIE CHCTEMbI H TEXHOJIOTHH;

CHCTEMbI HCKYCCTBEHHOI'0 HHTEJVIEKTA;

KOMIIBIOTEPHbIE CHCTEMBbI U CeTH;

321U Ta HHGOPMaMU B KOMIIbIOTEPHBIX CHCTEMAaX;

HAY4YHO-MeTOIMYeCKHe Pa3padoTKH M0 HANPABJIEHUAM «DJIeKTPOMEXaHNKA,
«JaexkTporexHukay, «KomnsrorepHas uH:KeHepus», «[IporpaMMHas HH:KeHe-
pus», «CucreMHasi uH:keHepus» H «KoMnbloTepHbIe HAYKH;
uHGOpPMANIMOHHbIE MATEPHAJIbI
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B xypHaie neuaTaroTcs pe3yIbTaThl HAyIHBIX HCCIIEAOBAaHHMA, KOTOPHIE BKIIOYAIOT pa3paboTKy COBPEMEHHBIX aB-
TOMAaTU3UPOBAHHBIX JIEKTPOMEXaHHUYECKUX CHUCTEM, HMPOEKTHPOBAHUE 3JIEKTPOMEXAHHYECKHX IpeoOpaszoBaTenieil U
ANEKTPUYECKUX aIllapaToB, MEXaHOTPOHUKU U KOMIIBIOTEPHBIX CHCTEM M UX KOMIIOHEHTOB, HH()OPMAIIIOHHBIX HHTEIN-
JIEKTYAIbHBIX CHCTEM, KOMITBIOTEPHBIX CETEH U 3alIUTH HHPOPMAIHH B KOMITBIOTEPHBIX CHCTEMaX.

JKypHan paccunTaH Ha HH)XEHEPOB M HAyYHBIX PAOOTHUKOB, 3aHUMAIOIIUXCS HMCCIIEJOBAHUEM, IPOSKTUPOBAHUEM
1 DKCIUTyaTalMel 3JeKTPOTEXHUYECKUX U KOMIIBIOTEPHBIX CUCTEM M UX KOMIIOHEHTOB, a TAaKXKe Ha IIpernojaBaTesiei u
CTYZICHTOB BBICIIUX U CPEIHUX y4eOHBIX 3aBEICHUH COOTBETCTBYIOUINX CIIELHAIEHOCTEH.

H30amenv — Onecckuiit HAMMOHATBHBINA oNMATeXHUYecKuid yHUBepcuteT (OHITY)
INeuaraercs no pemenuto Yuenoro coseta OHITY ot 30. 04. 2013, npotokon Ne 5.
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Kypnan BrmodeH B IlepedeHs HaydHBIX CICIMAIN3UPOBAHHBIX M3/IaHWH, B KOTOPBIX MOTYT IyOJIMKOBAaThCS pe-
3yJIBTaThl AUCCEPTALIMOHHBIX pabOT Ha COMCKAHUE YUCHBIX CTENECHEH JOKTOpa 1 KaHauaara Texandeckux Hayk (I[locra-
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[IprHUMAaIOTCS pYKONHCH, HOATOTOBJICHHBIE HA PYCCKOM, YKPAUHCKOM WJIM aHTIIMHCKOM SI3BIKE.

Aodpec peoaxyuonnou konteeuu: Yxpauna, 65044, r. Onecca, np. lllesuenxko, 1 (Omecckuil Hall. MOTUTEXH. YH-T)
Tea.pakc: +380-48-722-33-69
E-mail: babiychuk@ukr.net., babiychuk@te.net.ua, etks.iee@gmail.com
Caiit: www.etks.opu.ua

ISSN 2221-3805 (print)
ISSN 2221-3937 (on line)


http://www.etks.opu.ua/
mailto:babiychuk@ukr.net

Ministry of Education and Science of Ukraine

ODESSA NATIONAL
POLYTECHNIC UNIVERSITY

ELECTROTECHNIC
and COMPUTER
SYSTEMS

* electromechanical system’s control;

* electromechanical converters design and exploration;

* electromechanical systems and their elements diagnostics;

* mathematic modeling and optimization of systems;

* design optimization, control and diagnostic methods;

* energy-saving systems of electric drives control;

e semiconductor converters;

* modern systems of industrial factories supply;

* computer-aided control systems;

 informational systems and technologies;

* machine intelligence systems;

* computer system and networks;

* protection of an information in computer systems;

* scientific and methodic elaborations in the field of “Electromechanics”, “Electri-
cal engineering”, “Computer engineering”, ”Program engineering”
and “System engineering”, “Computer sciences”;

* information

SCIENTIFIC AND TECHNICAL JOURNAL

FOUNDED IN 1965

Ne 10 (86)

Kiev
“Technica”
2013



UDC 004.231.2

The results of scientist’s researches in a field of modern automatic electromechanical systems analysis and devel-
opment, electromechanical converters and electric apparatus, mechatronics and computer systems and components, in-
formational intelligence systems, computer networks and defense of information are published in the journal.

The journal is designed for engineers and scientists that take part in researches, designing and exploitation of elec-
trotechnical and computer systems and their components, and also for corresponding specialty teachers and students of
high and secondary school.

Publisher — Odessa National Polytechnic University (ONPU)
The journal is printed according to the decision of the scientific council of ONPU from ot 30. 04. 2013, Ne 5.

Editorial board consists of technical science doctors

Editor-in-chief Gerasymiak R.P. (Odessa National Polytechnic University)
Deputy Editor-in-chief Antoshchuk S.G., Puilo G.V. (Odessa National Polytechnic University)

Editorial Board

Abakumov V.G. (National Technical University of Ukraine “KPI”), Akimov L.V. (National Technical University
“Kharkov Polytechn. Inst.””), Andrienco P.D. (OAC “Converter”’, Zaporozhye), Andruschenco O.A. (Odessa National
Polytechnic University), Antonov A.E. (Inst. of Electrodynamics, Kiev), Vishnevsky L.V. (Odessa National Maritime
Academy), Zagirnyak M.V. (Kremenchuk National University name Mykhailo Ostrohradskyi), Zaika V.T. (National
Mining University, Dnepropetrovsk), Kondratenko U. P. (Black Sea National University of Peter Mohyla, Nikolaev),
Lozynsky O.. (National university “Lvivska politechnica”), Mashtalir V. (Kharkov National University
Radioelectronics), Oborskiy G.A. (Odessa National Polytechnic University), Onishchenko O.A (Odessk. State. Acad.
Cold), Peresada S.M. (National Technical University of Ukraine “KPI”),), Sadovoy A.V. (Dneprodzerjinsk State Techn.
University), Sachenko A.O. (Scientifical and Rresearching University of Intelligence Computer Systems of Ternopil
National Economic University), Skatkov A.V. (Sevastopol National Technical University), Sytnikov V.S. (Odessa Na-
tional Polytechnic University), Shincarenco V.F. (National Technical University of Ukraine “KPI”).

International Editorial Board

Antonov P.Ts. (Technical University of — Varna, Bulgary), Herwig V. (Erfurt University of Applied Sciences and Ap-
plied Informatics, Germany), Lehtla T. (Tallin University of Technology, Estonia), Mashkov V. (Jan Evangelista
Purkyng University in Usti nad Labem, Czech Republic), Onischenko G. B. (South-western Technical University, Mos-
cow), Palis F. (Otto-von-Guericke—University of Magdeburg, Germany), Firago B. I. (Belorussian National Technical
University, Minsk), Shpilevaya O. Y. (Novosibirsk State Technical University, Russia).)

Responsible secretary Babiychuk O.B. (Odessa National Polytechnic University)

The journal has been registered and is included in a list of scientific specialized publications, which publishes re-
sults of dissertations for the doctor of philosophy and sciences degree (Presidium Degree of Highest Attestation Com-
mission of Ukraine, Ne 1-05/8 of 22 December 2010, published in the Bulletin number 2 of Highest Attestation Com-
mission, 2011).

Journal articles are indexed in refereed journals in ICSTI RAS Database (Russia), global serials directory
«Ulrich’s Periodicals Directory», the Scientific Electronic Library E-LIBRARY. ru., international scientific data base
"Google Scholar" with scientific quote indexation, that also are referred in. Vernadski V.I. library, as well as abstracted
in the national depository "Scientific Periodicals of Ukraine", in public "Ukrainika nauchnaya" (abstract journal
"SOURCE") database.

The journal is published after the manuscripts of articles are blind-reviewed and scientifically edited. The editorial
board takes the decisions about the publication according to the results of reviews.

The journal published three or four a year.

Manuscripts to be prepared in Russian, Ukrainian or English.

Editorial board address: ONPU, Shevchenko avenue, 1, Odessa, 65044, Ukraine.
Phone, fax:  +380-48-722-33-69
E-mail: babiychuk@ukr.net, babiychuk@te.net.ua, etks.iee@gmail.com
Web-site: www.etks.opu.ua

ISSN 2221-3805 (print)
ISSN 2221-3937 (on line)



MiHicTepCcTBO OCBITH 1 HAYKH YKpaiHu

OJECBKUN HALIIOHAJBbHUHN
MNOJITEXHIYHUHN YHIBEPCUTET

EJIEKTPOTEXHIYHI
Ta KOMIPIOTEPHI
CUCTEMHU

* KepPYBAaHHH €JeKTPOMEXaHIYHUMH CHCTEMAMM;

* JOCJiI/KeHHS i IPOEKTYBAHHA €JICKTPOMEXaHIYHUX NEePeTBOPIOBAviB;

* JiarHOCTHKA eJeKTPOMEXaHiYHMX CHCTEM Ta IX eJIeMEeHTIB;

* MaTeMaTH4He MOJeJIOBAHHSA TAa ONTUMI3aLis cUCTEM;

* eHepro30epirarwyi cucreMu KepyBaHHS eJIEKTPONIPHBOJAMM;

* HamiBIPOBiIHUKOBI NepeTBOPIOBAYI;

* CyYacHi CHCTeMH eJeKTPONOCTAYAHHS MPOMHUCIOBUX HiANPHEMCTB;

* aBTOMATHM30BaHi CHCTEeMHU KepPyBaHHS;

* aBTOMATHM3alisl NPOEKTYBAHHS, KOHTPOJIIO TA 1iarHOCTHKH;

* iH(popManiiiHi cMCTeMM Ta TEeXHOJIOTII;

* CHCTEMM LIITYYHOIO iHTEJICKTY;

* KOMII’IOTEPHI CHCTEMH Ta Mepexi;

* 3axucT iHpopmanii B KOMII'IOTEPHUX CHCTEMAaXx;

* HayKOBO-MeTOIH4YHI po3po0Kku 3a HanpsaiMKaMu «EjnexkTpomexanika», «Enekr-
porexHika» «Komn’orepHa inxkeHepis», «[Iporpamua inxkenepis», «CucreMHa
in:keHepis» Ta « Komn’oTepHi Haykmn»;

* iH(opManiiini MmaTepiann
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VY KypHalli IPYKYIOThCS Pe3yJIbTaTH HayKOBUX JNOCIIIKEHB, SKI CTOCYIOTBCS PO3POOKH Cy4aCHUX aBTOMATH30Ba-
HHX €JICKTPOMEXaHIYHUX CHCTEM, MPOCKTYBAHHS €JICKTPOMEXaHIYHHUX MEPETBOPIOBAYIB Ta CICKTPUYHHX araparis, Me-
XaHOTPOHIKH 1 KOMIT IOTEpPHUX CHCTEM Ta iX KOMITOHEHTIB, iHQOPMAIIfHAX iHTEIEKTyaIbHUX CHCTEM, KOMIT FIOTEPHIX
MEpex Ta 3aXHUCTY iHpOopMaLil B KOMIT FOTSPHUX CUCTEMaX.

XKypHain po3paxoBaHO Ha iH)XEHEPIB Ta HAYKOBHX MPALiBHUKIB, IO 3aiMaKOThCs AOCIIIKCHHIM, IPOCKTYBaHHAM
Ta eKCIUTyaTali€lo eNeKTPOTEXHIYHUX Ta KOMII IOTEPHHX CHCTEM Ta IX KOMIIOHCHTIB, @ TAKOXX Ha BUKJIAIAYiB i CTyICH-
TiB BUIINX Ta CEPEIHIX yUOOBUX 3aKIadiB BIAMOBIIHUX CICIiabHOCTEH.

Buoaseys — Onecpkuii HaioHATBHIN TOTiTeXHIYHIHA yHiBepcuTeT (OHITY)
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pTamiiHux poOiT Ha 3M00YTTS HAayKOBHX CTYIICHIB MOKTOpa i kKaHaugara TexHiuHuX Hayk ([Tocranosa [Ipesmaii BAK
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CrartTi *KypHally iHIEKCYIOThcsa B pedepatnBHUX kypHanmax 6aznm mannx BUHWUTU PAH (Pocis), y BeecsiThiit
noBinkoBiit cuctemi «Ulrich’s Periodicals Directory», B HaykoBiit enektpoHHiii 6i6mioreni E-Library.ru, Ta mixkHapon-
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OpiepraHi pyKOITMCH MTPOXO/STh HE3aJIe)KHE PEIieH3yBaHHs Ta HAYKOBE pelaryBaHHs. 3a 1X pe3ysbTaTaMu peak-
LifiHa KoJeris mpuiMae pimeHHs I100 OmyOMiKyBaHHs B XKypHAJi, SKUH BUXOAUTH TpH a00 YOTHPH Pa3H Ha piK.
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