MIHICTEPCTBO OCBITU 1 HAYKHA
KpemeHuyubkuii HaiOHAJbHUN YHIBEPCUTET
imeni Muxaisia OcTporpajacbkoro

BICHHUK

KpeMeH4YylIbKOI0 HAIOHAJIBLHOT0 YHIBEPCUTETY
imeni Muxaiaa OCTporpaacbKoro

Bunyck 5/2014 (88)

EnexkTpomexaHiuHi cucreMu

Ta apToMaTu3zanis. Ejxekrpudni
MallMHU i anapatu. EHepreruka
HoBiTHi MaTepiajin i HAHOTEXHOJIOT Il

Enepro- Ta pecypco3oepiraroui
TeXHOJIOTil

Indopmaniiini cucTeMu i TEXHOJIOrI.
MarteMaTHYHe MOJCJTIOBAHHS

Cy4acHi TexH0JI0rii B MAIIMHOOY1yBaHHi,
TPAHCIOPTi Ta NPHULTBI

ExoJioriuna oe3snexa

3eMuIeBIOPSAKYBAHHA Ta KAaJacTp.
ByaiBHHUIITBO

Exonomika i ynpaB/iiHHs
NiANPUEMCTBAMU, IAJTY3IMH,
HALlIOHAJILHUM I'OCIIOAAPCTBOM

MeHeI[)KMeHT, MapKETHHI
Ta yl'[paBJIiHHﬂ IMEPCcoHAIOM

Byxraarepcbkuii 001K, pinancu
Ta rPOIIOBUM 00Ir

Ipuponnnyi Hayku

I'ymaniTapHi HayKku

Kpemenuyk — 2014



BICHUK KPEMEHUYYIIBKOI'O HAHIOHAJIBHOT'O YHIBEPCUTETY

IMEHI MUXAWJIA OCTPOI'PAJICBKOI'O. —
Kpemenuyk: KpHY, 2014. — Bunyck S (88). — 154 c.

I'osi0BHMIA penakTop

M. B. 3aripusik, unen-kop. HanionansHoi akaziemii mefarorivyHux Hayk YKpaiiu, 1.T.H., Ipog.
3acTYyNHMK roJIOBHOT0 peJaKkTopa

B. B. Huxkudgopos, 1.6.H., npod.

PEJAKIIMHA KOJIEI'TS

Baxapes B. C., x.1.H., j1011.; Kpart O. A., n.e.H., 1pod.; Canenko O. @., 1.17.H., pod.;
Bopo6iios B. B., n.1.H., mpod.; JIsmenko B. I, 1.1.H., mpod.; Cinuyk O. M., 1.1.H. ipod.;
I'yyenxo M. L., n.1.H., mpod.; Macaak O. L, n.e.H., npod.; Coxyp M. L, n.1.H., ipoc.;
Hinyp C. B., n.e.1., mpod.; Macaos O. I'., 1.T.H., ipod.; Tpouko O.B., k.T.H., 1011.;
JuBak M. II., 1.1.H., npocd.; OninmoB M. M., n1.e.H., pod.; Xomenko M. M., 1.¢.H., ipod.;
Jparo6enbkuii B. B., 1.1.H., mpod.; Oxcanuu A. IL., 1.1.H., npod.; Yedenko B. M., n.1.1H., 1pod.;
€aizapos O. L, 1.¢.-Mm.H., ipod.; HepepBa Il. I'., n.c.H., mpod.; Yopuuii O. I1., 1.1.H., npod.;
Kyxos I. A., 1.T.H., mpod.; Innaunenko A. A., 1.e.H., mpod.; MImangii B. M., 0.1.1., npod.
Kacuu A. O., a.e.H., mpog.; Hosicox T. b., n.nmexn.H., mpod.;
Kowmip B. M., n.1.H., ipod.; Poabkin /1. ., 1110, pod.;

MI)KHAPOJHA PEJAKIINHA PATA
Beaunuko AnamoB, 10KT. HayK, npod. (boirapis); Kevin Donohue, nokr. Hayk, npod. (CILIA);
Epuect €dpemos, uieH-kop. Hamionansaoi Krzysztof Klyuschynsky, a.1.H., mpod. (Ilonpma);
akazemii Hayk YkpaiHu, I.T.H., Ipog.; Stanislaw Korenik, nokr. Hayk, npo¢. (ITonbmia);
Ouexcanap Kupuienko, akagemik Hamionansaoi Damijan Miljavec, nokt. Hayk, npod. (CioBeHis);
akajieMii HayK YKpaiHu, 1.T.H., mpod.; Lubomir Pana, k.momit.H., mou. (Yexis);
Muxoua Kmmoii, 1.¢-m.H., mpod., [HctutyT dizuku Janusz Slodczyk, nokr. Hayk, npod. (ITonpma);
HaniBOpoBiAHUKIB iM. B.€. Jlamkapsosa HAHY Bojan Stumberger, npod. (Ciosenis);
Ouexcanp IlaBienxo, 1.1.1., mpod. (Pocis); Johanes Zentner, 1.1.1., 1po¢. (HiMeuunna).

Peter Andras, noxT. Hayk, npod. (CnoBayunna);

HaykoBo-Texniunnii penakrop — T. @. Ko3inoBcbka, K.X.H., 1011
Bignosinanbuuii cekperap — H. B. Kineas (ykpainceka Ta pociiicbka MOBH)

Haykoswuii >xypHan Bugaetbes 3 1996 poky. 3 8.07.2009 p. BHecenuit o Ilepeniky ¢axoBux BHUIaHb, B SIKHX
MOXYTh MyOJIIKyBaTHCs pe3yibTaTH IHCEPTAlliiHUX poOIT Ha 3100YyTTA HAYKOBHUX CTYIEHIB JOKTOpa i
KaHIWgaTa TeXHIYHMX Hayk, a 3 17.01.2014 p. — nmokropa i KaHIuAaTa €KOHOMIYHMX Hayk. JKypHan
HAJCUIIAETBCSA N0 TMPOBIAHMX HAyKOBUX Oi0mioTek YKpaiHW, €NeKTpOHHa Bepcis JXypHally 30epiraerbcsi y
Hamionaneniit Gibmioreni VYkpainum imeni B.I. Bepnancekoro, pedepyerscs y eLIBRARY (Pocificeka
¢enepanis). XKypHan iHOeKcyeThCsl y 3araqpHOAEpX aBHIH 0a3i gaHuX «YKpaiHika HaykoBay (pedepaTuBHUI
xypHan «/l:kepenoy), pedhepatuBHomMy xypHaii Ta 6a3i qanux BIHITI (Pociiiceka akajgeMisi HayK), a TAKOX Y
MbKHapoaHuX HaykoMmeTpuyHux 0azax manux «Ulrich’s Periodicals Directory», «Index Copernicus», «Polish
Scholarly Bibliography», «Infobase Index» ta «Inspec».

Hpykyetbcsi 3a pimeHHsM Buenoi paam KpemeHuynpkoro HalioHaJbHOrO YHiBepcHTETy iMmeHi Muxaiina
Octporpancekoro (mpotokon Ne 1 Big 28.10.2014 p.). CBimouTBo Mpo AepKaBHY PEECTPaLilo IPYKOBaHUX
3ac00iB MacoBoi iHpopmaii cepii KB Ne 187717571 TP Big 30.01.2012 p.

Kypnan ny6ni1<ye MiCcHsl peLeH3yBaHHs, pelaryBaHHA Ta nepeBipKH HA OPHUTiHAJIBHICTH CTATTi, SIKI MICTATh
pe3yIbTaTH JIOCIIUKCHD 3 UTaHb PO3BUTKY HAYKH, OCBITH I BUPOOHHIITBA, BIPOBAUKCHHS HOBUX PE3YJIbTATIB
($byHIaMeHTaIbHUX 1 TPUKIATHUX JOCHIIKEHb Y Taily3l TeXHIYHUX, TPUPOTHIUYNX, EKOHOMIUYHUX 1 TyMaHITapHUX
HayK.

© KpemeHuynpkuil HallioHaIBHUM yHiIBepcUTeT iMeH1 Muxaiina Octporpaacekoro, 2014 p.

ISSN 1995-0519
e-ISSN 2072-8263

Anpeca penakuii: Byn. IlepmorpasneBa, 20, m. Kpemenuyk IlontaBcekoi 06:1., Ykpaina, 39600. Kpemenuyrpkuit
HalioHanbHUH yHiBepcuTeT iMeHi Muxaiina Octporpaacekoro, H/Y, ximu. 3210, T. +3805366 36217;
E-mail: visnik@kdu.edu.ua; website: www.kdu.edu.ua.




MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
Kremenchuk Mykhailo Ostrohradskyi National University

TRANSACTIONS

of Kremenchuk Mykhailo Ostrohradskyi
National University

Issue 5/2014 (88)

Electromechanical systems

and automation. Electric machines

and devices. Power engineering

Advanced materials and nanotechnologies

Energy- and resource-saving technologies

Information systems and technologies.
Mathematical modeling

Advanced technologies in machine
construction, transport and mining
industries

Environmental safety

Land-use management and cadastre.
Civil engineering

Economics and management
of enterprises, branches,
and national economy

Marketing, business
and personnel management

Financial accounting and money turnover
Natural sciences

The humanities

Kremenchuk - 2014



TRANSACTIONS OF KREMENCHUK MYKHAILO OSTROHRADSKYI
NATIONAL UNIVERSITY. -

Kremenchuk: KrNU, 2014. — Issue 5 (88). — 154 p.

Editor-in-chief

M. Zagirnyak — Corresponding Member of the National Academy of Pedagogic Sciences of Ukraine, DSc, Prof.
Deputy Editor-in-chief

V. Nykyforov, DSc, Prof.

EDITORIAL BOARD
V. Bakharev, CandSc, Assoc. Prof.;  O. Kratt, DSc, Prof.; 0. Salenko, DSc, Prof;
V. Chebenko, DSc, Prof.; V. Lyashenko, DSc, Prof.; V. Shmandiy, DSc, Prof.;
O. Chornyi, DSc, Prof; 0. Maslak, DSc, Prof; 0. Sinchuk, DSc, Prof;
S. Didur, DSc, Prof.; O. Maslov, DSc, Prof.; M. Sokur, DSc, Prof;
V. Dragobetskyi, DSc, Prof.; M. Odintsov, DSc, Prof.; O. Trotsko, CandSc, Assoc. Prof;
M. Dyvak, DSc, Prof; A. Oksanych, DSc, Prof.; V. Vorobyov, DSc, Prof.
M. Guchenko, DSc, Prof; P. Pererva, DSc, Prof.; O. Yelizarov, DSc, Prof;
A. Kasych, DSc, Prof; T. Poyasok, DSc, Prof; I. Zhukov, DSc, Prof.
M. Khomenko, DSc, Prof; A. Pylypenko, DSc, Prof.;
V. Komir, DSc, Prof; D. Rod’kin, DSc, Prof.;

INTERNATIONAL EDITORIAL BOARD

Velichko Adamov, DSc, Prof. (Bulgaria); Oleksandr Kyrylenko, DSc, Prof. (Ukraine);
Peter Andras, DSc, Prof. (Slovakia); Damijan Miljavec, DSc, Prof. (Slovenia);
Kevin Donohue, DSc, Prof. (USA); Lubomir Pana, CandSc, Prof. (Czech);
Nikolai Klyui, DSc, Prof. (Ukraine); Aleksandr Pavlenko, DSc, Prof. (Russia);
Ernest Yefremov, DSc, Prof. (Ukraine); Janusz Slodczyk, DSc, Prof. (Poland);
Krzysztof Klyuschynsky, DSc, Prof. (Poland); Bojan Stumberger, Prof. (Slovenia);
Stanislaw Korenik, DSc, Prof. (Poland); Johanes Zentner, DSc, Prof. (Germany).

Science Editor — T. Kozlovs’ka, CandSc, Assoc. Prof.
Executive Editor — N. Kitsel (Ukrainian & Russian)

The journal has been published since 1996. Since 8 July, 2009 the journal is registered in the List of specialized
editions for the research results of doctoral and candidate theses in Engineering to be published in, and since 17
January, 2014 — in Economics. The journal is presented in the top research libraries of Ukraine including the
Vernadsky National Library of Ukraine. The journal is presented in Russian scientific library eLIBRARY,
indexed in the national database «Ukrainika Naukova» («Dzherelo» abstract journal), VINITI abstract journal
and database (Russian Academy of Science), and international databases: «Index Copernicus», global serials
directory «Ulrich’s Periodicals Directory», «Polish Scholarly Bibliography», «Infobase Index», and
«Inspecy.

The journal is published by the decision of the Scientific Council of Kremenchuk Mykhailo Ostrohradskyi
National University (Record no. 1 of 28 October, 2014). Registration Certificate KV Ne 18771-7571 PR of
30 January, 2012.

The journal publishes only original and peer-reviewed articles, which cover theoretical and experimental
aspects of research outcomes in the fields of Engineering, Natural and Economic Sciences, and Humanities.

© Kremenchuk Mykhailo Ostrohradskyi National University, 2014.

ISSN 1995-0519
e-ISSN 2072-8263

Office address: vul. Pershotravneva, 20, Kremenchuk, Poltavska obl., Ukraine 39600. Science and
Research Department, Kremenchuk Mykhailo Ostrohradskyi National University. Tel: +38 05366 36217.
E-mail: visnik@kdu.edu.ua; website: www.kdu.edu.ua.




