astern -
BocrouHo-EBponerckuit %“’Pea n | CxigHo-EBponerchbKuH
XYPHAN curnalod XYPHAN
nepefoBbIX TEXHONOTHH JECTPTISE | nepefOBMX TEXHONOTIH

echnologies

u HpI/IKJIaJIHaH MeXaHHnKa

1/7(73) 2015
ConepsrkaHue

IMPUKJIATHAA MEXAHHUKA

13

20

27

31

36

41

52

58

06 yCTOIji‘-II/IBOCTH TpexcnoﬁHblx HEOOQHOPOAHbIX NPAMOYIrOJibHbIX NJIACTUHOK B aHU3OTPOMNHO

COMNpPOTUB/ISAEMOM cpene
B. 3. Ucanbi

PesynbTati ekcnnyatauiiHux BUNpobyBaHb 34BOEHUX KACETHWUX LMTIHAPHUYHIX MiLLWMWIHUKIB B

ByKcax BaHTa>KHWX BaroHis
I. E. MapTuHoB, B. M. Inbunun, €. P. Moxeliko, A. B. TpydaHosa, B. O. LLloBkyH

MogenvpoBaHue BUbpaumii pydHol WwandosanbHom MawmHbl UM2014M
A. B. CranuHckui, 0. A. Cusbii, . B. PomaHueHko

MeTOJJ,I/IKa pacyeToB Ha NPOYHOCTb U onpeaeneHne MakCuMasibHbIX 3KBUBa/IEHTHbIX Hal'lpﬂ)KeHMl;‘i B

KpOH6ﬂO'-IHbIX LUKKUBaX
K. B. AuxtapeHko, A. U. Mynbiwes , B. M. YepeuHckuit, H. B. ToscTyxa

AHanM3 peLeHnin yTOUHEHHbIX AMHAMHUYECKUX YPaBHEHWM M3rnba banku Ha npumepe

UCCNEeNOBaHUS 3BOJIIOLMMK NOMNEPEYHbIX YCUIUN
Jl. H. ErapMuHa

I/Iccnep,osaHMe oyara ,u,ecbopMau,MM npyu Npoao0/IbHOM NPOKaTbiIBAHHUKU C TOYKHU 3pEHUA

PEONOrMYECKON KOHLEMNLMK
H. H. BepexxHoit, B. A. Uy6eHko, A. A. XuHoukas, C. O. Mayuwun, B. A. Uy6eHko

AHanis noxubok 3acoby BUMIpIOBaHHS LUBUAKOCTI PyXy METa/IbHOrO e/IeMEHTY B KaHasli CTBona
cTpineubkoi 36poi

0. M. Kpiokos, O. 10. LWla6aniH, B. . Myapuk
Po3pobneHHs meToay BiGpaLiiHO-BIALEHTPOBOrO 3MiLHEHHA 415 TEXHOJIOTNYHOMO 3abe3neyeHHs

6e3BiMOBHOCTI AeTanei MallnH
A. M. Kycu#, A. M. Kyk

HeobxoauMocTb yueTa paspyLuMTe/ibHbIX aCEUCMHUUYECKHX reogedopMaLmii npu paspaboTtke

TEXHOJIOTUH CTpouUTENbCTBa
WU. J1. Yuutens, b. b. KanoukuH

Abstract&References



rMABHbIA PELAKTOP
Bo¥Huk AHatonuit Bopucosuy
JI. T. H., Ipodheccop, YKpanHcKast TOCyapPCTBEHHAs aKa/leMUsT JKeJIe3HOJ0POXKHOTO TpaHCIopTa (YkpauHa)
Tep3usH BaraH flkoBneBuu
1. T. H., Tpoeccop, XapbKOBCKUIT HAITMOHATIBHBIN YHUBEPCUTET PAIN02JIEKTPOHUKH (YKpanHa)
mpodeccop Yuusepcurera IOBsickiomns (DunASHANS)

PEAOAKLIUOHHAA KOJNJIETUA
WH®OPMALIMOHHBIE TEXHOJIOTUU U CUCTEMbI YMIPABJIEHUSA

Bo¥iHuk A. B., 1. T. H, mpod., YKpanHcKas TOCyJapCTBEHHAS aKa[eMUs KeJIe3HOIOPOKHOTO TPaHCIOpTa, XapbKoB (YKpauHa);
Bytbko T. B., 1. 1. 1., npod., YKpauHcKas rocyJapCcTBEHHAs aKaJeMHs KeJe3HOAOPOKHOTO TpaHCTopTa, XapbKoB (YKpauHa);
Foanesckut M. L., 1. T. H., mpod., HarmoHanbHblil TeXHUYECKUN YHUBEPCUTET «XapbKOBCKUII TMOJUTEXHUYECKUN UHCTUTYTY,
Xapokos (Ykpauna); Cardoso Jorge, Professor of University of Coimbra, Faculty of Science and Technology, Coimbra (Portugal);
Omelayenko Borys, PhD, Senior Software Engineer at Elsevier Amsterdam Area, Amsterdam (Netherlands); Rab Nawaz Lodhi,
PhD, COMSATS Institute of Information Technology Sahiwal Campus (Pakistan); Pei6ak JI. A., 1. T. 1., ipod., CTapoOCKONbCK M
texnosornueckuit nuctutyt, Crapsiit Ockon (Poccust); CamconkuH B. H., 1. 1. 1., pod., TocynapcrBennslil HayuHO-HCCIE10BA-
TEJBCKUI HEHTP JKEeJNE3HOL0POKHOTO Tparcnopra Ykpaunbl, Kues (Ykpanna); Cobones 0. B., 1. T. 1., npod., Ykpantckas rocyaap-
CTBEHHAsT aKaJIeMIsI JKEIE3HO0POKHOTO TpaHcnopTa, Xapbkos (Yipaunna); Terziyan Vagan, Professor of University of Jyvaskyla,
Department of Mathematical Information Technology, Jyvaskyla (Finland); ®@ypman WU. A., 1. 1. 1., npod., XapbKOBCKUii rocyaap-
CTBEHHBII TEXHUYECKUI YHUBEPCUTET CEILCKOTro Xo3stiicTa, Xapbkos (Ykpauna); Jakab Frantisek, Assoc. professor of Technical
University of Kosice, Department of Computers and Informatics, Kosice (Slovak Republic)

MATEMATUKA U KUBEPHETUKA — NPUKNIAAHBIE ACMEKTbI

Ahmad Izhar, Associate Professor of King Fahd University of Petroleum and Minerals, Department of Mathematics and Statistics,
Dhahran (Saudi Arabia); Weber Gerhard Wilhelm, Professor of Middle East Technical University, Institute of Applied Mathematics,
Ankara (Turkey); fiémun A. A., 1. T. 1., 1pod., HanmonanbHbIi TeXHUYecKnit yHUBepcHTET « XapbKOBCKUI TOJIUTEXHITIECKUIT HHCTH-
tyT>, iupekrop YII «Texnonornueckwuii [lentp», Xappkos (Ykpanna); 3ennik A. U., /1. T. 1., Beayuii HayuHbli COTPYAHUK, MHCTUTYT
KOCMITYeCKUX ncciaenoBanmii HanmonarpHoit akagemun nayk Ykpanus! n locyapcTBeHHOe KOCMIYECKOe arTeHTCTBO YKpanHbl, Knes
(Yxpauna); Tesswes A. L., 1. T. H., mpod., XapbkoBckuii HarimoHanbHblil yHUBEPCUTET PAINO3IEKTPOHUKH, XapbKkoB (YKpanHa);
Trujillo Juan J., Professor of Universidad de la Laguna, Faculty of Mathematics, San Cristobal de La Laguna (Spain)

NMPUKNAAHAA MEXAHUKA

Andrianov Igor, Professor of RWTH Aachen University, Department of General Mechanics, Aachen, (Germany); QyaHukos A. A.,
K. T. 1., mpodeccop, [lonrasckasa rocymapcrBennas arpapras akagemus, [lonrasa (Ykpauna); JisBos I'. W., 1. 1. 1., npod., Hauu-
OHAJIBHBIM TEXHUYECKUI YHUBEPCUTET <«XapbKOBCKHUI TMOJUTEXHUYECKUI WHCTUTYT», Xapbkos, (Ykpauna); Machado Jose
Antonio Tenreiro, Professor of Polytechnic of Porto, Institute of Engineering, Department of Electrical Engineering, (Portugal);
Mepmskos A. A., 1. T. H., Tpod., HanmonaIbHbI TEXHUYECKUH YHUBEPCUTET «XapbKOBCKUI MOJUTEXHNICCKUI HHCTUTYTY, XapbKOB
(Yxpauna); Mogpurano M. A., ii. 1. H., 1pod., XapbKoBckuii HarmonanibHblil aBTOAOPOKHBIN TEXHUYECKUH YHUBEpCUTET, XapbKOB
(Yxpauna); Camopopgos B. B., ii. T. 1., mpocd., Hanmonanbublit Texnnyeckuii yHuBepcuteT «XapbKOBCKHI MOJTUTEXHUYECKUI MHCTH-
TyT», XapbKoB (YKpanHa)

NPUKNAAHAA DU3UKA

FnamaspuH A. B, k. d.-M. 1., crapimmii Hayunblit corpyanuk, Harmonanpubiit Hayunstit Hentp «XapbroBckuit (pusnko-TeXxHnueckuii
nHCTUTYT>, XapbkoB (Ykpanna); Mapbanuyk M. ., 1. &.-m. 1., mpod., Yeprosunkuii narmonansubiil yuusepcuteT uM. 0. Dexpro-
Bnua, Yeprosue! (Yrpauna); Hosocapnweiit C. ., 1. 1. 1., mpod., [Ipukaprnarckuit HannoHaabHelil yausepenuter uM. Bacuims Creda-
nuka, Msano-Mpankosck (Ykpanuna); Co6onb O. B., 1. ¢.-m. 1., npod., HaronaapHblil TeXHUYeCKi yHUBEPCUTET «XapbKOBCKUIL
MOJIMTEXHNYECKUN MHCTUTYT», XapbKkoB (Ykpauna); Ctapukos B. B., k. ¢.-Mm. H., cTapmmii Hayunslit corpyanuk, HarmmonanbHsril
TEXHUYECKUI YHUBEPCUTET « XaPbKOBCKUI TTOJTUTEXHIUUECKNI HHCTUTYT>, XapbKoB (YKpanta)

MATEPUANOBEAEHUE, TEXHOJIOT'MU OPTAHUYECKUX U HEOPTAHUYECKUX BELLLECTB

Baxyna A. WU., 1. 1. 1., tpod. Harmonamnpuerii yauBepcnTeT «JIbBUBCbKA MOJMNTEXHUKA», JIbBOB (Ykpanna); Arvaidas Galdikas,
Professor Kaunas University of Technology, Department of Physics, Kaunas (Lithuania); Faukun M. A., z. 1. 1., ipod., TexHosoru-
yecKuil THCTUTYT BocTouHoyKpanmHcKoro naimonaapHoro yausepcurteta um. B. [lams, . Cesepomonenk, (Ykpanna); Kanyctun A. E.,
1. X. H., mpod., [IprazoBckuit rocyrapcTBeHHbIi TexHuueckuii yausepcurer, Mapuynons (Ykpanna); Carda Juan B., Professor of
Universidad Jaume I, Department of Inorganic Chemistry, Castellon de la Plana (Spain); Kongparoe C. A., 1. x. H., 1pod., UHcTH-
TYT XMMUYECKUX TeXHoJIoruil Boctounoykpauntckoro Hauonaaporo ynusepeurera um. B.lans, Jlyranck (Ykpauna); Yymak B. J1.,
1. X. H., mpod., HarmonarsHeIil aBuanimoHHbIi yHuBepcuTeT, . Kues, (YkpanHa)

OHEPITOCBEPErAIOLLMUE TEXHOJIOTUU U OBOPYIOBAHUE

Hanbko B. T., 1. 1. 1., mpod., HarmonarpHbIil TeXHITYeCKniT YHUBEPCUTET «XapPbKOBCKUI MOJNTEXHUIECKNN WHCTUTYT», XapbKOB
(Yxpanna); Knumenko B. B, z1. 1. 1., mpod., Harponanpublil TexHIIecKkuil yHnBepcuTeT «XapbKOBCKUIT MOJUTEXHUYECKHIT NHCTH-
TyT», Xapbkos (Ykpauna); Sutikno Tole, Professor of Universitas Ahmad Dahlan, Department of Electrical Engineering, Yogyakarta
(Indonesia); TepeweHko T. A., zi. T. H., 1pod. HarponanbHbIil TexHuueckuii yausepcurer Ykpannbl « Kuesckuit mosmrexuunyeckuit
WHCTUTYT», Knes (Ykpanna)



EDITOR IN CHIEF
Boynyk Anatoly
PhD, Professor of Ukrainian State Academy of Railway Transport (Ukraine);
Terziyan Vagan
PhD, Professor of Kharkov National University of Radioelectronics (Ukraine)
Professor of the University of Jyvaskyla (Finland)

EDITORIAL BOARD
COMPUTER SCIENCE

Boynyk Anatoly, Professor of Ukrainian State Academy of Railway Transport, Department of Automation and Computer telecontrol traffic, Kharkov (Ukraine);
Butko Tatiana, Professor of Ukrainian State Academy of Railway Transport, Department of operational work and international transportation, Kharkov (Ukraine);
Cardoso Jorge, Professor of University of Coimbra, Faculty of Science and Technology, Coimbra (Portugal); Furman lilya, Professor of Petro Vasylenko National
Technical University of Agriculture, Department of Agricultural Mechanization, Kharkov (Ukraine); Hodlyevskiy Mykhailo, Professor of National Technical
University «Kharkiv Polytechnic Institute», Department of Automated Control Systems, Kharkov (Ukraine); Jakab Frantisek, Assoc. professor of Technical
University of Kosice, Department of Computers and Informatics, Kosice (Slovak Republic); Omelayenko Borys, PhD, Senior Software Engineer at Elsevier
Amsterdam Area, Amsterdam (Netherlands); Rab Nawaz Lodhi, PhD, COMSATS Institute of Information Technology Sahiwal Campus (Pakistan); Rybak Larisa,
Professor of Starooskol Institute of Technology, Department of Automation and Industrial Electronics, Stary Oskol (Russia); Samsonkin Valery, Professor, Director
of the State Research Center Railway Transport of Ukraine, Kyiv (Ukraine); Sobolev Yuriy, Professor, Advisor to the Rector of the Ukrainian State Academy of
Railway Transport, Kharkov (Ukraine); Terziyan Vagan, Professor of University of Jyvaskyla, Department of Mathematical Information Technology, Jyvaskyla
(Finland)

MATHEMATICS

Ahmad lzhar, Associate Professor of King Fahd University of Petroleum and Minerals, Department of Mathematics and Statistics, Dhahran (Saudi Arabia);
Demin Dmitriy, Professor of National Technical University «Kharkiv Polytechnic Institute», director of the Private Company «Technology Center», Kharkov
(Ukraine); Teviashev Andrew, Professor of Kharkov National University of Radioelectronics, Department of Applied Mathematics, Kharkov (Ukraine);
Trujillo Juan J., Professor of Universidad de la Laguna, Faculty of Mathematics, San Cristobal de La Laguna (Spain); Weber Gerhard Wilhelm, Professor of
Middle East Technical University, Institute of Applied Mathematics, Ankara (Turkey); Zyelyk Yarema, Leading Researcher of Space Research Institute of the
National Academy of Sciences of Ukraine and National Space Agency of Ukraine, Kyiv (Ukraine)

ENGINEERING

Andrianov Igor, Professor of RWTH Aachen University, Department of General Mechanics, Aachen, (Germany); Dudnikov Anatoly, Professor of Poltava State
Agrarian Academy, Department of the Repair machines and technology of constructional materials, Poltava (Ukraine); Lvov Hennadiy, Professor of National Technical
University «Kharkiv Polytechnic Institute», Department of Dynamics and Strength of Machines, Kharkov (Ukraine); Machado Jos¢ Antsnio Tenreiro, Professor of
Polytechnic of Porto, Institute of Engineering, Department of Electrical Engineering, (Portugal); Permiakov Alexander, Professor of National Technical University
«Kharkiv Polytechnic Institute», Department of Mechanical Engineering, Kharkov (Ukraine); Podrigalo Mykhailo, Professor of Kharkiv National Automobile and
Highway University, Department of Mechanical Engineering Technologies and Repairs, Kharkov (Ukraine); Samorodov Vadim, Professor of National Technical
University «Kharkiv Polytechnic Institute», Department of Cars and Tractors, Kharkov (Ukraine)

APPLIED PHYSICS

Glamazdin Alexander, PhD, National Science Center «Kharkov Institute of Physics and Technology», Kharkov (Ukraine); Novosiadliy Stepan, Professor
of Vasyl Stefanyk Precarpathian National University, Department of Physics and Technology, (Ukraine); Maryanchuk Pavlo, Professor of Yuriy Fedkovych
Chernivtsi National University, Departmetn of Physics, (Ukraine); Sobol Oleg, Professor of National Technical University «Kharkiv Polytechnic Institute»,
Department of Materials Science, Kharkov (Ukraine); Starikov Vadim, Senior Researcher of National Technical University «Kharkiv Polytechnic Institute»,
Department of Physics of metals and semiconductors, Kharkov (Ukraine)

MATERIALS SCIENCE, CHEMISTRY AND CHEMICAL ENGINEERING

Carda Juan B., Professor of Universidad Jaume I, Department of Inorganic Chemistry, Castellon de la Plana (Spain); Chumak Vitaliy, Professor of National
Aviation University, Department of Chemistry and Chemical Engineering, Kyiv (Ukraine); Galdikas Arvaidas, Professor of Kaunas University of Technology,
Department of Physics, Kaunas (Lithuania); Glikin Marat Professor of East-Ukrainian National University, Technological Institute, Department of Technology
of organic substances, fuels, and polymers, Severodonetsk (Ukraine); Kapustin Alexey, Professor of Pryazovskyi State Technical University, Department of
Chemistry, Mariupol (Ukraine); Kondratov Sergey, Professor of Volodymyr Dahl East-Ukrainian National University, Department of Mathematics and
Computer Science, Lugansk (Ukraine); Vakhula Yaroslav, Professor of Lviv Polytechnic National University, Department of Silicate Engineering, Lviv (Ukraine)

ENERGY

Danko Vladimir, Professor of National Technical University «Kharkiv Polytechnic Institute», Department of Electrical Engineering, Kharkov (Ukraine);
Klimenko Boris, Professor of National Technical University «Kharkiv Polytechnic Institute», Department of Electrical Apparatus, Kharkov (Ukraine);
Sutikno Tole, Professor of Universitas Ahmad Dahlan, Department of Electrical Engineering, Yogyakarta (Indonesia); Tereshchenko Tatiana, Professor of
National Technical University of Ukraine «Kyiv Polytechnic Institute», Department of Industrial Electronics, Kyiv (Ukraine)

MoueTHbI pepakTOp

MexxayHapoaHas npeAcTaBAeHHOCTb M MHAEKCALUS
. I. ®wmnmnesko

JKypHana:

CBHAETENLCTBO O rOCYAAPCTBEHHOM
perucTpauuu xxypHana

JIOKTOP TEXHUYECKUX HayK, podeccop
Yxpannckas [ocynapcrBennast AkajieMust
JKeJIe3HOI0pokHOoro Tpancnopra. Y KPATHA

Yupeputenu
YII «Texuonornyeckuii IlenTp»
Ykpaunckas ocynapcreennas Akagemus
JKeJIE3HOIOPOKHOTO TPAHCIIOPTA

Appec peaakuuu U U3[aTeNnbCcTBa;
yar. [latunosa maya, 4, . XapbKoB,
VYkpauna, 61145
YII "Texnomormuecknii IlenTp”
Ten.: +38 (057) 750-89-90
E-mail: nauka@jet.com.ua
Caiir: http://www,jet.com.ua,
http://journals.uran.ua/eejet

= [ndex Copernicus.

= PoccuiicKuii NHAEKC HAYIHOTO IUTUPOBAHST
(PHHIL

= Ulrich’s Periodicals Directory.

DRIVER.

Bielefeld Academic Search Engine (BASE).
WorldCat.

Electronic Journals Library.

DOAJ.

EBSCO.

ResearchBib.

American Chemical Society.

CrossRef

Mopnucka:
oopmursieTcst Yepes MO/IICHBIE areHTCTBA
«Unes», «Ilepnoaukar, «Mepkypuii»
WJIN Yepes PeIaKInio

Dopmat 60 x 84 1/8.
Ilena joroBopHast.
Tupax 1000 ak3.

KB Ne 17140-5910 ITP ot 17.09.2010

ArttecToBaHO
Beicureit Arrecrannonnoit Komuccueit Ykpanust
TTepeuens Ne 12 nocramnosmenust Ipesnmmyma
BAK Ne 1-05.36 ot 11.06.03

ITocranosnennem [Ipesnanyma BAK Ykpanust
Ne 1-05/2 ot 27.05.2009, Ne 1-05/3 ot 08. 07 2009.
Biosnerens BAK Ykpaunsr Ne 8, 2009

IIpuxasom Munucrepcrsa
06pa30BaHUs 1 HAYKH YKPAMHbI
Ne793 ot 04.07.2014

PekomeHgoBaHO
Yuenpim CoBeToM
Yxpaunckoii [ocynapcTBenHoiT AKagemin
JKEJIE3HO/I0POYKHOTO TPAHCIIOPTA
mporokoa Ne 1 o1 27.01.15 .

MopanucaHo B neuyatb
29.01.2015 .



