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JdepxaBHe BUIAHHSA
CsinourBo [epxkomirery 3 inGopmaniiiHol moaituku YKpainu
KB Ne 5256 Bin 2 aunus 2001 poky

Moga crateii — ykpaiHchKa, pociiichKa.

Bicnux Hayionanvnozo mexuiunoeo yHieepcumemy «XIII» eneceno oo «llepeniky Haykosux
Gaxosux sudansv YKpainu, 6 aKux mMoxicymv nyoniky8amucs pe3yibmamu OUCepmayitiHux pooim Ha
3000ymms  HAyKOBUX CMYNEHi8 OOKMopa i KAHOUOAMA HAYK», 3AMEePONCeHO20 PIiUleHHAM
Amecmayitinoi konezii MOH Ykpainu wooo disneHocmi cneyianizosanux euenux pao, 6io 15 epyous
2015 p. Haxa3z Ne 1328 (0ooamok 8) 6io 21.12.2015 p.
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YV xeimui 2013 p. Bicnux Hayionanvnoco mexniunozo yuisepcumemy «XIII», cepis
«Mamemamuune MOOeN08AHHS 8 MEXHIYI MA MEXHONO2IAX», BKIOYEHUU Y O0BIOHUK NePioOUYHUX
sudanwv 6azu oanux Ulrich's Periodicals Directory (New Jersey, USA).

PexomennoBano J1o aApyky Buenoro pagoro HTY «XIII».
IIporoxosn Ne 10 Bix 24 nucromana 2017 p.

© Hauionansauii TexHiuyHuid yHiBepeutet «XI1I», 2017



Ministry of Education and Science of Ukraine
NATIONAL TECHNICAL UNIVERSITY
“KHARKIV POLYTECHNIC INSTITUTE”

BULLETIN

OF NATIONAL TECHNICAL UNIVERSITY
“KHARKIV POLYTECHNIC INSTITUTE”

Series: "Mathematical modeling in engineering and technologies™

Ne 30 (1252) 2017

Collected Works

Published since 1961

Kharkiv
NTU "KhPI", 2017



Bulletin of National Technical University "KhPI". Collected Works. Series: Mathematical
modeling in engineering and technologies. — Kharkiv : NTU "KhPI". — 2017. — No. 30 (1252). —
138 p.

State edition
Certificate of the State Committee for Information Policy of Ukraine
KB Ne 5256, July 2, 2001

Language: Ukrainian and Russian.

The Bulletin of the National Technical University “KhPI” is included in the List of Scientific
Professional Editions of Ukraine, where the results of dissertations for the degree of doctor and
candidate of sciences can be published approved by the Decision of the Certifying Board of the
Ministry of Education and Science of Ukraine as to the Activities of Special Academic Councils of
December 15, 2015. Decree No0.1328 (Appendix No. 8) of 21.12.2015.

Coordinating Board:

L. L. Tovazhnyanskyy, Dr. Tech. Sci., Prof. (chief);

K. O. Gorbunov, PhD. Tech. Sci., Assoc. Prof. (secretary);

A. P. Marchenko, Dr. Tech. Sci., Prof.; Ye. I. Sokol, member NAS of Ukraine, Dr. Tech. Sci., Prof.;
E. Aleksandrov, Dr. Tech. Sci., Prof.; A. V Boyko, Dr. Tech. Sci., Prof.;

F. Gladkiy, Dr. Tech. Sci., Prof.; M. D. Godlevskiy, Dr. Tech. Sci., Prof.;

I. Grabchenko, Dr. Tech. Sci., Prof.; V. G. Danko, Dr. Tech. Sci., Prof.;

D. Dmitrienko, Dr. Tech. Sci., Prof.; I. F. Domnin, Dr. Tech. Sci., Prof.;

V. Epifanov, PhD. Tech. Sci., Prof.; Yu. . Zaytsev, PhD. Tech. Sci., Prof;
O. Kachanov, Dr. Tech. Sci., Prof.; V. B. Klepikov, Dr. Tech. Sci., Prof.;

I. Kondrashov, Dr. Tech. Sci., Prof.; V. I. Kravchenko, Dr. Tech. Sci., Prof.;
V. Lisachuk, Dr. Tech. Sci., Prof.; O. K. Morachkovsky, Dr. Tech. Sci., Prof.;
I. Nikolaenko, PhD. His. Sci., Prof.; P. G. Pererva, Dr. Econ. Sci., Prof.;

A. Pulyaev, Dr. Tech. Sci., Prof.; M. I. Rishchenko, Dr. Tech. Sci., Prof.;

V. B. Samorodov, Dr. Tech. Sci., Prof.; G. M. Suchkov, Dr. Tech. Sci., Prof.;
Yu. V. Timofeev, Dr. Tech. Sci., Prof.; M. A. Tkachuk, Dr. Tech. Sci., Prof.

E.
F.
A
V.
V.
P.
S.
G.
V.
V.

Editorial Board of the Series:

Executive Editor: V. A. Vanin, Dr. Tech. Sci., Prof.

Deputy Executive Editor: Yu. V. Mikhlin, Dr. Phys.-Math. Sci., Prof.

Executive Secretary: S. V. Dukhopelnykov, PhD. Tech. Sci., Assoc. Prof.

Members of the Editorial Board: Yu. L. Gevorkyan, PhD. Phys.-Math. Sci., Prof.;

O. L. Grigoriev, Dr. Tech. Sci., Prof.; V. K. Dubovyy, Dr. Phys.-Math. Sci., Prof.;

L. V. Kurpa, Dr. Tech. Sci., Prof.; O. S. Kutsenko, Dr. Tech. Sci., Prof.;

O. M. Litvin, Dr. Phys.-Math. Sci., Prof.; L. M. Lyubchik, Dr. Tech. Sci., Prof.;

0. G. Nikolaev, Dr. Phys.-Math. Sci., Prof.; M. V. Novozhilova, Dr. Phys.-Math. Sci., Prof;
V. P. Ol’shanskii, Dr. Phys.-Math. Sci., Prof.; N. F. Patsegon, Dr. Phys.-Math. Sci., Prof.;
A. U. Rutkas, Dr. Phys.-Math. Sci., Prof.; V. P. Severin, Dr. Tech. Sci., Prof,;

O. M. Shelkovyy, Dr. Tech. Sci., Prof.; Ye. G. Yanyutin, Dr. Tech. Sci., Prof;

Alexander Kheifets, PhD. Phys.-Math. Sci., Prof.; Andriy Nosych, PhD. Phys.-Math. Sci., Scientist.

In April 2013 the Bulletin of National Technical University "KhPI" series "Mathematical
modeling in engineering and technologies” was included in the Ulrich's Periodicals Directory (New
Jersey, USA).

Recommended for publication by the Academic Council of NTU "KhPI".
Protocol number 10, November 24, 2017.

© National Technical University "KhPI", 2017





