TacTuTyT KiGepHeTHKH iMeHi B. M. [mymkoBa
HarionansHoi akageMii Hayk Ykpainu
Kam’staens-Tloninecpkuii HalliOHATBHAH YHIBEpCUTET
imeni IBana Orienka

MATEMATUYHE TA KOMIT'HOTEPHE
MOLAEJMIOBAHHA

Cepisi: ®isMKko-maTeMaTU4Hi HayKu

30ipHHK HAyKOBUX MpaIb

Bunyck 20

Kam’ ssaenp-I1oainschkuii HalliOHATEHUN YHIBEPCHTET
imeHi IBana Orienka
2019



YK 519.6:519.7
BBK 22
M34

CBiZOLTBO PO AEPIKAaBHY PEECTPALio APYKOBAHOTO 3ac00y MacoBoi iH(popMaLlii:
Cepist KB Ne 14521-3492P Bin 25.06.2008 p.
30ipHUK HAYKOBHX TIpallb BKIHOYEHO 110 [leperniky HaykoBuX (axoBux
Buganb JJAK MinicTepeTBa ocBiTH i Hayku YKpaiHu 3 (i3HKO-MaTeMaTHYHUX HayK
(naxa3 Nel021 Bix 07 sxoBTHs 2015 p.)
JIpyKyeTbes 3riiHO 3 pilieHHsIM BueHoi paau Kam’siHenb-I1oaiibcbKoro HamioHaIbHOTO
yHiBepcuTeTy imMeHi [Bana Orienka, nmporokon Ne8 Binx 28 ceprus 2019 poky.

Penakuiiina xoneris:

O. M. Ximiy, unen-kopectionnenTr HAHY,
JOKTOp (Di3MKO-MaTeMaTUYHUX HAyK, ipodecop (6i0nosioansruil pedakmop);
A. @. Bepuans, uien-kopectionzienT HAITHY,
JIOKTOP TEXHIYHUX HayK, podecop (3acm. 8i0nosioaibHo2o pedakmopa);
1. b. KoBanbcbka, kanauaaT (QizUKo-MaTeMaTHYHUX HAYK, JOLEHT
(6ionosioanvhuii cexpemap);
B. K. 3anipaxa, akanemixk HAHY, noktop }i3nko-mMareMaTHIHUX HayK, mpodecop;
1. M. KoneT, 10KTOp (i3MKO-MaTeMaTHYHUX HAYK, TIpodecop;
M. O. epecTiok, akagemik HAHY, noktop ¢i3nko-mMareMaTHIHUX HAyK, mpodecop;
B. B. CemeHOB, 10KTOp (i3MKO-MaTeMaTHYHHUX HAyK, Ipodecop;

A. C. Cepaiok, JOKTOp (i3HKO-MaTeMaTHYHUX HAYK, CTAPLINIl HAyKOBUI CIIIBPOOITHHK;
B. M. CtapkoB, 1oKTop (hi3HKO-MaTeMAaTHYHUX HAYK, CTAPLINIl HAYKOBHUIA CIIIBPOOITHHK;
1O. B. TemuinchKuii, 10KTOp Gi3UKO-MaTEMaTHIHHX HAyK, Ipodecop;

M. K. Ycapos, 1okTop }i3nKo-MaTeMaTHIHHX HayK,

CTapIINii HAYKOBH CMiBPOOITHUK, Y30EKHCTaH;

A. O. Ynkpiii, akagemixk HAHY, mokrop ¢hi3uko-MaTeMaTH9HUX HAYK, Tpodecop.

MatemaTnuHe Ta KoMn'loTepHe MoaenaoBanns. Cepisn: ®izuko-marTema-
M34 TuuHi HaykH : 36. Hayk. npans / [HcTuTyT KibepHeTHku imeHi B. M. Imym-
koBa HarrionansHoi akanemii Hayk Ykpainu, Kam’sHerp-Iloainbchkuii Hatio-
HaJbHUI yHiBepcuTeT iMeHi [Bana Orienka ; [peakon.: O. M. Ximiu (Bigm.
pen.) ta in.]. — Kam’steus-Tloginbeskuii : Kam’stenb-IToainbcbkuii Hattio-
HaJIbHM yHiBepcuTeT imMeHi [BaHa Orienka, 2019. — Bumn. 20. — 112 c.

VY 36ipHUKY APYKYIOTbCS PE3yJbTaTH JOCII/UKEHb BITYM3HSIHMX Ta 3aKOPIOHHUX Hay-
KOBLIIB, 1[0 CTOCYIOTBCS MPOOJIEM 3aCTOCYBaHHS MaTeMaTHYHNX MOJENE B PiSHUX Taiy3sx
JIFOJICHKOT TisUTBHOCTI.

JIist HAYKOBHX Ta IHXKEHEPHO-TEXHIYHHX MPALiBHHUKIB, aCIiPaHTIB, CTYACHTIB.

YK 519.6:519.7
BBK 22

© Tucruryt kibepreruku imeni B. M. T'mymxosa HAH Ykpainu, 2019
ISSN 2308-5878 © Kam’snenp-TloainschbKuil HalliOHAIBHUAN
DOI: 10.32626/2308-5878.2019-20 yHiBepcuteT imMeHi IBana Orienka, 2019



V. M. Glushkov Institute of Cybernetics
of National Academy of Sciences of Ukraine
Kamianets-Podilskyi National Ivan Ohiienko University

MATHEMATICAL AND COMPUTER
MODELLING

Series: Physical and mathematical sciences

Scientific journal

ISSUE 20

Kamianets-Podilskyi National Ivan Ohiienko University
2019



Editorial board:

O. Himich, Corresponding Member of the NAS of Ukraine,
Doctor of Physical and Mathematical Sciences, Professor (Executive Editor);
A. Verlan, Corresponding Member NAPS of Ukraine,

Doctor of Technical Science, Professor (Vice Executive Editor);
|. Kovalska, Candidate of Physical and Mathematical Sciences,
Docent (Responsible Secretary);

V. Zadiraka, Academician NAS of Ukraine,

Doctor of Physical and Mathematical Sciences, Professor;

I. Konet, Doctor of Physical and Mathematical Sciences, Professor;
M. Perestjuk, Academician NAS of Ukraine,

Doctor of Physical and Mathematical Sciences, Professor;

V. Semenov, Doctor of Physical and Mathematical Sciences, Professor;
A. Serdyuk, Doctor of Physical and Mathematical Sciences,
Senior Scientific Researcher;

V. Starkov, Doctor of Physical and Mathematical Sciences,
Senior Scientific Researcher;

Yu. Teplinsky, Doctor of Physical and Mathematical Sciences, Professor;
M. Usarov, Doctor of Physical and Mathematical Sciences,
Senior Scientific Researcher, Uzbekistan;

A. Chikriy, Academician NAS of Ukraine,

Doctor of Physical and Mathematical Sciences, Professor.

Mathematical and computer modelling. Series: Physical and
mathematical sciences : scientific journal / V. M. Glushkov Institute
of Cybernetics of National Academy of Sciences of Ukraine, Kami-
anets-Podilskyi National Ivan Ohiienko University ; [Editorial Board:
O. Himich (Executive Editor) and others]. — Kamianets-Podilskyi :
Kamianets-Podilskyi National lvan Ohiienko University, 2019. —
ISSUE 20. — 112 p.

There are printed results of investigation of national and foreign scien-
tists that concern to problems of practice mathematical models in different
spheres of human activity.

For scientific and technical staff, postgraduate students.

V. M. Glushkov Institute of Cybernetics

of NAS of Ukraine, 2019

ISSN 2308-5878 © Kamianets-Podilskyi National
DOI: 10.32626/2308-5878.2019-20 Ivan Ohiienko University, 2019



TncruryT kiGepreTnky imeni B. M. I'mymikoa
HauionanbHoi akanemii Hayk YkpaiHu
Kawm’sierp-IToainbChkuil HalliOHATBHUH YHIBEPCUTET
imeHi IBana OrieHka

HAVYKOBE BUJAHHA

MATEMATUYHE TA KOMITHOTEPHE
MOOENIOBAHHA

Cepis: Pisanko-maTeMaTU4Hi Haykun

30ipHUK HayKOBUX Tpallb

Bunyck 20

Migrmcano no apyky 21.11.2019 p. I'apnitypa «Taiimc».
Tanip odicuuit. pyk pizorpadiqnuii.
®dopmar 60x84/16. YMoBH. aApyk. apk. 6,5. O6n.-Buz. apk. 7,1.
Tupax 100. 3am. Ne 879.

Kam’sineus-ITominbebkuii HallioHanbHUE yHiBepcuTeT iMeHi [Bana OrieHka,
By OrieHka, 61, M. Kam’snens-IToninbepkuit, 32300.
Cgigonrso cepii JIK Ne 3382 Bin 05.02.2009 p.

Hanpykosano B Kam’stHers-IToninbecbkoMy HalioHaTbHOMY
yHiBepcuteTi iMeHi IBana OrieHka,
By OrieHka, 61, M. Kam’stHeup-TToainecpkuit, 32300.



