ISSN 1997-9568
MIHICTEPCTBO O5O0POHU YKPAIHU "

XAPKIBCbKU HALIOHATTbHUW YHIBEPCUTET
NOBITPAHUX CUJ1 IMEHI IBAHA KOXELNYBA puBT

| BiicbKoBa TEXMIKa
HayKoBO-TeXHIYHHiA XypHan ﬁl ()) 2@2ﬁl

LLlokBapTanbHui

3acHoBaHu#n
y 4yepBHi 2005 poky

BinoGpaatoTbCcsi AOCArHEHHS B
po3pobLi cuctem 036POEHHS Ta
BiICbKOBOT TEXHIKMU,
NepcrnexkTuBM X PO3BUTKY,
BKa3YHTbCS LUMSIXW
YOOCKOHAnNeHHs!
ekcnnyartauiiHoi 6asu
030pOEHHSA Ta HaNPsIMKX
po3po0bOK Y BiliCLKOBIN ranyasi.
XKypHan npusHaveHun ang
HayKOBWX MpaLiBHUKIB,
BMKIagaYiB, JOKTOPAHTIB,
af'loHKTIB, acnipaHTiB, a TakoX
KypCaHTIB Ta CTyOeHTIB
CTapLUMX KypcCiB BignoBigHMUX
crnevjianbHOCTEN.

3acHOBHUK i BuaaBeUb:
XapKiBCbKUI HaLiOHaNbHUI
yHiBepcuTeT MNoBiTpaHnx Cun
imeHi IBaHa Koxenyba

61023, m. XapkiB-23,
Byn. Cymcbka, 126,
alc 11800

TenedoH:
+38 (057) 704-91-97
+38 (067) 998-02-70
E-mail pegkonerii:
red.hnups@gmail.com
editor@journal-hnups.com.ua
IHcpopmauinHun cant:
journal-hnups.com.ua

BINCbKOBO-TEXHIYHI NPOBNIEMU
—_——
TEOPETUYHI OCHOBU PO3POBKH
TA EKCMNNYATALLi CACTEM O3BPOEHHHA

—_—
3ATAJNbHI MUTAHHA

XapkiB * 2021

© XapkiBCbkMI HauioHanbHU yHiBepcuTeT MoBiTpsaHMX Cun imeHi IBaHa Koxeay6a, 2021



PEOAKUIMHA KONErIA

lonoeHull pedakmop:
XypnoB ["eHHagin BonogummpoBuny, OKTOP TEXHIYHMX HayK npodiecop,
XapkiBCbKMI HauioHanbHWIM yHiBepcuTeT lMoBiTpsaHnx Cun im. |. Koxenyba, YkpaiHa.

3acmynHuk 2o5108H020 pedakmopa:
KocTeHko MaBno KOpinoBuny, JOKTOP TEXHIYHMX Hayk npodecop,
XapkiBCbkMI HauioHanbHWIM yHiBepcuTeT lMoBiTpsaHnx Cun im. |. Koxenyba, YkpaiHa.

YneHu pedakuiliHoi koneaii:

e HapaHHik Bonogmmunp BikTopoBuMY, AOKTOP TEXHIYHMX HAayK npodhecop,
XapkiBCbkui HauioHanbHWI yHiBepcuTeT lMoBiTpsaHnx Cun im. |. Koxenyba, YkpaiHa;

e ['epacumoB Ceprin BikTopoBuY, JOKTOP TEXHIYHMX HAYK CTapLUUA HAaYKOBUIA CMiBPOBITHUK,
XapkiBCbkuin HauioHanbHWIM yHiBepcuTeT lMoBiTpsaHnx Cun im. |. Koxenyba, YkpaiHa;

e [opoaHoB B'suecnae MNeTpoBuy, AOKTOP BiICbKOBMX Hayk npodecop,
HauioHanbHa akagemia HauioHanbHoi reapgii Ykpainu, YkpaiHa;

e 3aneBcbkuii MeHHagin CTtaHicnaBoBWY, OKTOP TEXHIYHMX HAYK CTApLUMIA HAYKOBWI CMiBPOBITHUK,
XapkiBCbkuin HauioHanbHWI yHiBepcuTeT lMoBiTpsaHnx Cun im. |. Koxenyba, YkpaiHa;

e Koxxen €xi, KaHaMaaT TEXHIYHMX Hayk npodbecop,
YHiBepcuTeT AHa KoxaHoBcbkoro, Mnotpkys-TpubyHanscbkui, MonbLua;

e KynyeHko JleoHig ®enopoBuy, 4OKTOP TEXHIYHUX HayK npodecop,
XapkiBCbkuin HauioHanbHWIM yHiBepcuTeT lMoBiTpsaHnx Cun im. |. Koxenyba, YkpaiHa;

e JleoHTbeB Onekcii bopucoBny, JOKTOP TEXHIYHMX HayK npodbecop,
XapkiBCbkuin HauioHanbHWI yHiBepcuTeT lMoBiTpsaHnx Cun im. |. Koxenyba, YkpaiHa;

e JleweHko Ceprin MNeTpoBuY, JOKTOP TEXHIYHUX HayK npodecop,
XapkiBCbkuin HauioHanbHWIM yHiBepcuTeT lMoBiTpsaHnx Cun im. |. Koxenyba, YkpaiHa;

e Mantora Bonogumup NeHHaginoBmY, OKTOP BINCbKOBUX HayK CTapLUMI HAYKOBUI CMiBPOBITHUK,
XapkiBCbKUIN HauioHanbHU yHiBepcuteT MNoBiTpaHux Cun im. |. Koxxegy6a, YkpaiHa;

o Heuutanno Ceprin B’ayecnaBoBuy, kaHaMaaT TEXHIYHUX HAyK CTapLUMA HAYKOBUIA CNIBPOBITHUK,
XapkiBCbKMIN HauioHaneHUn yHiBepcuteT MNosiTpaHux Cun im. |. Koxxeny6a, YkpaiHa;

e Pabyxa HOpinn MukonanoBmy, AOKTOP TEXHIYHUX HaYK,
YnpasniHHs Cnyx6u 6e3nekn YkpaiHn B XapkiBcbkii o6nacTi, YkpaiHa;

e CoTHikoB Onekcanap MuxaninoBuy, OKTOP TEXHIYHUX Hayk npodhecop,
XapkiBCbKMIN HauioHanbHU yHiBepcuteT MNosiTpaHux Cun im. |. Koxeny6a, YkpaiHa;

e Craces tOpin Bonogumuposuy, AOKTOp TEXHIYHUX HayK npodecop,
XapkiBCbKMIN HauioHanbHU yHiBepcuteT MNosiTpaHux Cun im. |. Koxeny6a, YkpaiHa;

e ®apkac Tnubop, AOKTOP TEXHIYHUX HayK,
HauioHanbHWI yHiBEPCUTET AepXaBHOI Cryxbu, YropLimHa.

BidnoegidanbHuli cekpemap:
HaymeHko MapuHa BonogmmupisHa, kaHaMAAT TEXHIYHMX HAYK CTapLUMIA HAyKOBUI CMiBPOBITHUK,
XapkiBCbKMI HauioHanbHMM yHiBepcuTeT MNosiTpsHux Cun im. |. Koxxegy6a, Ykpaina.

BameepdxeHuti 0o dpyKy 84eHO padoto XapKieCbKO20 HayioHanbHO20
yHieepcumemy [NosimpsiHux Cun imeHi leaHa Koxedyba
rnpomokorn 8id 16 6bepesHsa 2021 poky Ne 4.

BknroyeHuli o kameeopii "B" lNepeniky Haykogux ghaxosux sudaHb YkpaiHu
Haka3su Minicmepcmea oceimu i Hayku YkpaiHu 6id 17.03.2020 poky Ne 409 ma eid 02.07.2020 Ne 886
mexHidHi ma eilicbKosi HayKu 3a crieyianbHOCmsamu
122, 123, 125, 126, 172, 253, 255, 272, 275.

Csidoumeo rpo OepxxasHy peecmpauito OpykogaHo20 3acoby macosoi iHghopmauii
KB Ne 22359 — 12259r1P 8i0 10.10.2016 p.

Yci cmammi, wo ny6nikyromscs y XypHari, npoxo0simb 0608’3K08e pelueH3y8aHHs,
sIke 30iliCHIOEMbCS 3@ @aHOHIMHOI ¢hopMOI0 sIK 0711 aemopie, mak i 0511 peueH3eHmig (noodeiliHe crine peueH3ysaHHsl).

YHikanbHicmb mekcmie rnybnikayil nepesipsemscsi 3a 00NOMO20t0 cuCmeMuU nowyKy o3Hak nnaziamy Unicheck.
3a docmosipHicmb gsuknadeHux ghakmie, uumam ma iHuwux sidomocmedl gidrnosidasnibHicmb Hece asmop

IHcbopMauiiHuI canT BUAAHHA: journal-hnups.com.ua.
My6niyHicTb Ta pocTtyn: )KypHan 36epieaembcs y 3a2anbHOOepxasHil 6a3i 0aHux [epxasHoi 6ibniomeku
im. BepHadcbko20 ,YkpaiHika Haykoea” ma ekiito4eHo y 008iOHUK nepioduyHux sudaHb Ulrich's Periodicals
Directory (USA), MixxHapoOHuli kamairioe xypHarie 8iokpumoeo docmyny DOAJ.

|l ;l IBT ABTOpCbLKi MpaBa: 3a asmopamu 36epicalombCcsi yci asmopchKi fpasa ma rnpasa Ha eudaHHA 6e3
obmexeHb. XKypHan 00380718€ KopucmyeadaM: Yumamu, 3asaHmaysamu, Koriroeamu, Mowupreamu,

OpyKysamu ma rocunamucsi Ha MoeHi mekcmu cmamel 3a yMosU 3a3HayeHHs asmopcmea. [Jo3gonsemscs
108MOopHe 8UKOPUCMaHHS 3Micmy XypHary y eidrnosidHocmi 3 niueH3ieto Creative Commons CC-BY.

HaykomeTpuyHi NOKa3HUKK:
ICV (Index Copernicus Value) 2019: 76.10



https://unicheck.com/

ISSN 1997-9568
MINISTRY OF DEFENCE OF UKRAINE "

IVAN KOZHEDUB KHARKIV NATIONAL BT
AIR FORCE UNIVERSITY -p—u—

and Military Equipment

scientific a.lr-lrtii"::tl:litli:ilcaljournal ﬂ ()) 2@2ﬂ

Founded in June, 1996

The achievements in the
development of weapons and
military  equipment  systems,
prospects of their development,
ways of improving of operational
base weapons and directions of
development in the military field
are demonstrated in scientific
journal.

The journal intending for
science officers, lecturers, PhD
students, adjuncts, advanced MILITARY TECHNICAL ISSUES
students as well as cadets and +
senior students of corresponding

specialties. THEORETICAL BACKGROUND
OF ARMAMENT SYSTEMS DEVELOPMENT

Founder and publisher: AND OPERATION

Ivan Kozhedub Kharkiv National +
Air Force University

Address: alc 11800, GENERAL ISSUES

Sumska street 126,
Kharkiv, 61023,
Ukraine

Phone: +38 (057) 704-91-97
+38 (067) 998-02-70
E-mail pegkonerii:
red.hnups@gmail.com
editor@journal-hnups.com.ua
IHpopmauinHun canT:
journal-hnups.com.ua

Kharkiv « 2021

© Ivan Kozhedub Kharkiv National Air Force University, 2021



EDITORIAL STAFF
Editor-in-Chief:
Hennadii Khudov, Doctor of Technical Sciences Professor,
Ivan Kozhedub Kharkiv National Air Force University, Ukraine.
Deputy Editor-in-Chief:
Pavlo Kostenko, Doctor of Technical Sciences Professor,
lvan Kozhedub Kharkiv National Air Force University, Ukraine.

Editorial Board:

e Volodymyr Barannik, Doctor of Technical Sciences Professor,
Ivan Kozhedub Kharkiv National Air Force University, Ukraine;

e Serhii Herasimov, Doctor of Technical Sciences Senior Research,
Ivan Kozhedub Kharkiv National Air Force University, Ukraine;

e Viacheslav Horodnov, Doctor of Military Sciences Professor,
National Academy of the National Guard of Ukraine, Ukraine;

e Hennadii Zalevskyi, Doctor of Technical Sciences Senior Research,
Ivan Kozhedub Kharkiv National Air Force University, Ukraine;

e Jerzy Koziol, Candidate of Technical Sciences (PhD) Professor,
Jan Kochanowski University, Piotrkuv-Tribunalsky, Poland;

e Leonid Kupchenko, Doctor of Technical Sciences Professor,
Ivan Kozhedub Kharkiv National Air Force University, Ukraine;

e Oleksii Leontiev, Doctor of Technical Sciences Professor,
Ivan Kozhedub Kharkiv National Air Force University, Ukraine;

e Serhii Leshchenko, Doctor of Technical Sciences Professor,
Ivan Kozhedub Kharkiv National Air Force University, Ukraine;

e VVolodymyr Maliuha, Doctor of Military Sciences Senior Research,
Ivan Kozhedub Kharkiv National Air Force University, Ukraine;

e Serhii Nechytailo, Candidate of Technical Sciences (PhD) Senior Research,
Ivan Kozhedub Kharkiv National Air Force University, Ukraine;

e Yurii Ryabukha, Doctor of Technical Sciences,
Security Service of Ukraine in Kharkiv region, Ukraine;

e Oleksandr Sotnikov, Doctor of Technical Sciences Professor,
Ivan Kozhedub Kharkiv National Air Force University, Ukraine;

e Yurii Stasiev, Doctor of Technical Sciences Professor,
Ivan Kozhedub Kharkiv National Air Force University, Ukraine;

e Tybor Farkas, Doctor of Technical Sciences,
National University of Public Service, Hungary.

Executive Secretary:

Maryna Naumenko, Candidate of Technical Sciences (PhD) Senior Research,
Ivan Kozhedub Kharkiv National Air Force University, Ukraine.

Academic Council of lvan Kozhedub Kharkiv National Air Force University
confirmed for printing (record Ne 4 dated April, 16, 2021).

The Journal is inscribed to the category ,,6” of the List of Scientific Professional Publications of Ukraine
(Technical and Military Sciences by specialties 122, 123, 125, 126, 172, 253, 255, 272, 275),
maintained by orders of Ministry of Education and Science of Ukraine
Ne 409 dated March, 17, 2020 and Ne 886 dated July, 2, 2020

The State Registration Certificate of printed mass media
KB Ne 22359 — 12259[1P dated October, 10, 2016.

All the articles that are published in the journal must be peer reviewed.
It is conducted anonymous both for authors and reviewers (double blind peer review).

The uniqueness of the texts of publications is checked with using the Unicheck plagiarism signs search system.
The authors take responsibilities for the reliability of stated facts, quotations and other statements.

Website: journal-hnups.com.ua.

Publicity and access: The journal is stored in federal abstract database of Vernadsky National Library
,Ukrayinika naukova” and included with periodical reference book Ulrich's Periodicals Directory (USA)

and the Directory of Open Access Journals (DOAJ).
‘! ;! !BT Author’s rights: The authors retained all copyrights and publishing rights with no limited publications.

The journal allows users: to read, download, copy, distribute, type and refer to the whole articles upon
conditions of affiliation. Repeated recycling of journal contents is allowed according to Creative Commons
CC-BY licence.

Scientometrical indexes:
ICV (Index Copernicus Value) 2019: 76.10



https://unicheck.com/
https://www.multitran.ru/c/m.exe?t=1802655_1_2&s1=%E0%E2%F2%EE%F0%F1%EA%E8%E5%20%EF%F0%E0%E2%E0



