MIHICTEPCTBO OCBITH I HAYKH YKPAIHH
KpeMeHuynbknii HAIOHAJbHUN YHIBEPCUTET
imeni Muxaisia OcTporpajacbKkoro

BICHUK

KpeMeHUylIbKOI0 HALIIOHAJIBLHOT0 YHIBEPCUTETY
imeni Muxaiaa OcTporpaacbKoro

Bunyck 2/2016 (97)
yacTuHa 1

EnexkTpomexaHiuHi cucremu

Ta aBToMaTu3auia. Ejexkrpuuni
MamuHy i anapatu. EHeprernka
HoBiTHi MaTepiaju i HAHOTEXHOJIOTIL

Enepro- ta pecypco3oepiraroui
TEXHOJIOTII

Indopmaniiini cucTemMHu i TEXHOJIOTII.
MaremaTnyHe MOJeTIOBAHHSA

Cy4acHi TexH0J10Til B MAIIMHOOYAYyBaHHI,
TPAHCHOPTI Ta NPHALNTBI

ExoJioriuna oesneka

3eMJIeBIIOPSI/IKYBAHHS Ta KAaJacTp.
ByniBHUIITBO

ExoHoMmika i ynpaBJ/iiHHS
NIANPUEMCTBAMH, TAJTY35IMH,
HALIOHAJILHUM I'OCIIOAAPCTBOM

MeHeaKMeHT, MAPKETUHT
Ta YNPABJIIHHA NEPCOHAIOM

Byxraarepcbkuii 001k, piHaHCH
Ta IPOLIOBUI 00ir

IIpupoaunui Hayku

I'ymaniTtapHi Haykn

Kpemenuyk — 2016



BICHUK KPEMEHYYIBKOI'O HAHIOHAJIBHOI'O YHIBEPCUTETY

IMEHI MUXAWJIA OCTPOI'PAJICBKOI'O. —
Kpemenuyk: KpHY, 2016. — Bunyck 2 (97), wacruna 1. — 136 c.

I'osioBHMI pegakTOp

M. B. 3aripusik, wieH-kop. HamionanbHO1 akajemii meaarorivHux HayK Y Kpain, J.T.H., Tpod.
3acTynmHHUK roJIOBHOIO pelakTopa

B. B. Hukudopos, 1.6.H., npod.

PEJAKIINHA KOJIETISI

Baxapes B. C., k.1.H., 1011.; Kpart O. A., 1.c.H., ipod.; Paiixo J. B., n.c.H., mpod.;
Bopobiios B. B., 1.1.H., mpod.; JIssmenko B. IL., 1.1.H., pog.; Poawkin [, Y., 1.7.5., npod.;
I'yuenxo M. L., n.1.H., mpod.; Macaak O. L., n1.e.H., ipod.; Canenko O. @., 1.1T.H., 1pod.;
Hinyp C. B., n.e.H., mpod.; Macaos O. I'., n.1.H., ipod.; Cinuyk O. M., a.1.H. mpod.;
Jusak M. I1., n.1.H., ipod.; OnianoB M. M., n.e.H., ipod.; Coxyp M. L, n.1.H., ipod.;
Jparodenbkuii B. B, 1.17.1., mpod.;  Oxcanuy A. IL., 1.1.H., ipod.; Tpouko O.B., K.T.H., A0IL.;
€aizapos O. 1., 1.¢.-M.H., Ipod.; IepepaIl. I'., a.e.H., ipod.; Xomenko M. M., n.e.H., ipod.;
Kyxkos L. A., n.1.H., mpod.; Iuaunenko A. A., 1.e.H., 1pod.; Yebdenxo B. M., 1.1.H., ipod.;
IBanos C. B., 1.c.H., ipod.; IHoutoBIOK A. B., 1.€.1., 101L.; Yopuuii O. I1., 1.1.H., ipod.;
Kacuu A. O., 1.e.H., mpod.; Hosicok T. b., x.mexn.H., mpod.; MImawngiii B. M., 1.1.H., ipod.

MIKHAPOJIHA PEJAKIIMHA PAJIA
Beanuko AxamMoB, 10KT. HayK, mpod. (Bomrapis); Kevin Donohue, nokT. Hayk, mpo¢. (CIIA);
Epnect €dpemos, wien-kop. HaionansHoi Krzysztof Klyuschynsky, a.1.H., nmpo¢. (IToxbmia);
akajemil Hayk YKpaiHu, J1.T.H., Ipod.; Stanislaw Korenik, nokrt. nayk, npod. (TTomsima);
Ouexcanap Kupunenxko, akagemik HamionansHot Damijan Miljavec, nokr. Hayk, pod. (CioBeHis);
akajemil Hayk YKpaiHu, 1.T.H., Ipod.; Lubomir Pana, k.rmomit 1., got. (Yexis);
MuxoJga Kawii, 1.¢-M.H., ipod., [HcTHTYT diznkn Janusz Stodcezyk, nokr. Hayk, npod. (ITonpma);
HamiBIpoBigHUKIB iM. B.€. JlamkaproBa HAHY; Bojan §tumberger, npod. (Crosenis);
Peter Andras, noxr. nayxk, npo¢. (Cnopauunna); Johanes Zentner, a.1.1., npod. (Himeuunna).

HayxoBo-Texniunmii pegakrop — L. E. IleeBa, k.T.H.
Binnosinaabuuii cekperap — H. B. Kinean (ykpaincbka Ta pociiicbka MOBH)
BinnoBinaabuuii cekperap — A. B. Kocrenko (anriiiicbka MoBa)

HaykoBuii xypHain Bumaerbcsa 3 1996 poky. Buecenuii no Ilepeniky (axoBux BHUIAHb, B SKUX MOXYThb
myOJTiKyBaTHCA DE3VIIBTATH IUCEPTAIMHUX DPOOIT Ha 3/00yTTS HAyKOBHX CTYIEHIB JOKTOpa 1 KaHIWaara
TEXHIYHUX, €KOHOMIYHMX 1 TelaroriyHux Hayk. JKypHan HaJCHIIAEThCS 10 MPOBIAHUX HAYKOBHX 0i0mioTek
VkpaiHu, eJeKTpoHHa Bepcis KypHalny 30epiraerbcss 'y HamionanpHit 6i0miotemi  Ykpainum — imeHi
B.I. BepHajacbkoro, iHAEKCYEThCs Yy 3araibHOJEpXaBHIA 0asi maHux «Yxpainixa uaykoea» (pedeparuBHMIA
KypHan «/oicepenoy) 1 pebeparusHomy xypHaini BIHITI (PAH), a Takox y MDKHapOJHUX HayKOMETPUYHHX
6aszax mganux «Ulrich’s Web Global Serials Directory», «eLIBRARY», «Index Copernicusy, «Polish Scholarly
Bibliography», «Infobase Index», «Inspec», «Open Academic Journals Index», «Google Scholary, «CiteFactory
i «Scientific Indexing Servicesy.

Jpykyerbesi 3a pimieHHs M Buenoi paam KpemeHYylbKOro HaimioHaJbHOTO YHIBEpCHTETY iMeHi Muxaiina
Octporpazcekoro (mpotokon Ne 8 Bix 29.03.2016 p.). CeimourBo mnpo Aep)kaBHY PEeECTpaLilo JPYyKOBaHHX
3aco0iB MacoBoi iHdopmarii cepii KB Ne 187717571 TP Bin 30.01.2012 p.

Kypran myOmikye micisi pelieH3yBaHHS, pelaryBaHHS Ta TMEPEBIpKH HAa OPUTIHANBHICTH CTaTTi, SKi MICTSThH
pe3yAabTaTH JOCHIHKEHb 3 MMTaHb PO3BUTKY HAayKH, OCBITH 1 BUPOOHHUIITBA, BIPOBAIKEHHS HOBUX PE3YJIHTATIB
(dyHIaMEHTATBHUX JIOCHTI/PKEHb 1 MPHUKIAJIHUX PO3POOOK y ramy3i TEXHIYHHX, MPUPOJHUYNX, CKOHOMIYHHX 1
ryMaHiTapHUX HayK.

© Kpemenuynpkuii HalliOHATBHUE yHiIBepcHuTeT iMeHi Muxaiina Octporpaacbkoro, 2016 p.

ISSN 1995-0519
e-1SSN 2072-8263

Anpeca peaakuii: Byn. [TepmorpaBuesa, 20, M. Kpemenuyk IToiraBcskoi 00im., Ykpaina, 39600. Kpemenuyibkuii
HalllOHAIBHUH yHIBepcuTeT iMeHi Muxaiina Octporpazacskoro, HIU, kimu. 3210, 1. +3805366 36217;
E-mail: visnikkrnu@kdu.edu.ua; website: www.kdu.edu.ua.


http://sindexs.org/JournalList.aspx?ID=160
mailto:visnik@kdu.edu.ua

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

TRANSACTIONS

of Kremenchuk Mykhailo Ostrohradskyi
National University

Issue 2/2016 (97)
part 1

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 — 2016



TRANSACTIONS OF KREMENCHUK MYKHAILO OSTROHRADSKY!
NATIONAL UNIVERSITY. —

Kremenchuk: KrNU, 2016. — Issue 2 (97), part 1. — 136 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.; D. Rayko, DSc, Prof.;

V. Chebenko, DSc, Prof.; V. Lyashenko, DSc, Prof.; D. Rod’kin, DSc, Prof.;

O. Chornyi, DSc, Prof,; O. Maslak, DSc, Prof.; 0. Salenko, DSc, Prof.;

S. Didur, DSc, Prof.; O. Maslov, DSc, Prof.; V. Shmandiy, DSc, Prof,;

V. Dragobetskyi, DSc, Prof; M. Odintsov, DSc, Prof.; O. Sinchuk, DSc, Prof,;

M. Dyvak, DSc, Prof; A. Oksanych, DSc, Prof.; M. Sokur, DSc, Prof;

M. Guchenko, DSc, Prof.; P. Pererva, DSc, Prof.; O. Trotsko, CandSc, Assoc. Prof.;

S. lvanov, DS, Prof.; A. Pochtovyuk, DSc, Assoc. Prof.; V. Vorobyov, DSc, Prof.

A. Kasych, DSc, Prof; T. Poyasok, DSc, Prof,; O. Yelizarov, DSc, Prof;

M. Khomenko, DSc, Prof; A. Pylypenko, DSc, Prof; I. Zhukov, 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); Janusz Stodczyk, DSc, Prof. (Poland);

Ernest Yefremov, DSc, Prof. (Ukraine); Bojan Stumberger, Prof. (Slovenia);

Krzysztof Klyuschynsky, DSc, Prof. (Poland); Johanes Zentner, DSc, Prof. (Germany).

Stanislaw Korenik, DSc, Prof. (Poland);

Science Editor — I. Pejeva, CandSc
Executive Editor — N. Kitsel (Ukrainian & Russian)
Executive Editor — A. Kostenko (English)

The journal has been published since 1996. The journal is reqistered in the List of specialized editions for the
research results of doctoral and candidate theses in Engineering, in Economics, in Pedagogy to be published in.
The journal is presented in the top research libraries of Ukraine including the Vernadsky National Library of
Ukraine. The journal is indexed in the national database «Ukrainika Naukovay («Dzherelo» abstract journal),
VINITI abstract journal (Russian Academy of Science), and international databases: eLIBRARY, «Index
Copernicusy, global serials directory «Ulrich’s Web Global Serials Directory», «Polish Scholarly
Bibliography», «Infobase Index», «Inspec», «Open Academic Journals Index», «Google Scholary,
«CiteFactor» and «Scientific Indexing Servicesy.

The journal is published by the decision of the Scientific Council of Kremenchuk Mykhailo Ostrohradskyi
National University (Record no. 8 of 29 March, 2016). 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, 2016.

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: visnikkrnu@kdu.edu.ua; website: www.kdu.edu.ua.


http://sindexs.org/JournalList.aspx?ID=160
mailto:visnik@kdu.edu.ua

