3armopoKCKM HALIMOHAJIbHBIM TeXHUuYecKn il yHuBepcuTeT, AO «MoTtop Cuy»,
HauuMoHaubHBI a3pOKOCMHUYECKHUI YHUBEPCUTET UM. KYKOBCKOro « XA »

BECTHHUK Ne2
ABUTATEJIECTPOEHUA 2016

u3jaaercs
c 2002 r.

HAYYHO-TEXHUYECKHNN XXKYPHAJ

BbixoauT aBa pasa B rof

[MTpuxazom MuHucTepcTBa 00pa3oBaHMA M Hayku YKpauHbel Ne 1328 o1 21.12.2015 .
«0B yTBepHKIeHUN PelleHil ATTecTallMOHHON Ko/uterun MUHUCTEPCTBA OTHOCUTENIBHO eHTeILHOCTH
CrelHaIu3uPOBAHHLIX YUeHBIX coBeToB oT 15 gekadpa 2015 ronas KypHad BKIOYEH B NepedeHb HAYUHBIX
npoecCHOHANBHBLIX H3JaAHKHH YKpauHbl, B KOTOPLIX MOTYT NyOJMKOBATBCS PEe3yIbTaThl AMCCEPTALIMOHHbBIX
paboT Ha COMCKAHME YUCHBIX CTCMEHEH JOKTOpa M KaHAWIaTa TeXHHYCCKHX HayK

3anopoxnbe
AO «Motop Cuu»
2016 .



ISSN 1727-0219

WMHrepHeT-cTpaHuua XypHaia: http://journal.zntu.edu.ua/vd/index.php?page=index
Crarbu, KOTOpbIE MYOIMKYIOTCS B XKypHaie, pedepupyrorcs B 6a3ax maHHbix P2K BUHUTU (Poccust) u «[Ikepeno» (YKpauHa).
XKypHan BecTHUK ABUratenecTpoeHUs! COOePKUTCs B MexayHaponHoii 6a3e HayuHbix u3ganuii INSPEC, Index Copernicus

(http://journals.indexcopernicus.com/index.php), 3JeKTpOHHAasi KONUs XypHaJla pa3mellieHa Ha caiite HaunoHanbHOM
6ubanorexu Ykpaunsl umenn B.W. Bepnanckoro HAH Yxpauns! B pasznene «Haykosa nepioauka Ykpainu» mo agpecy: http://

nbuv.gov.ua/portal/
Yeaocaemore asmopot nybaurauui!

KypHan oTpaxaeT JOCTUXKEHUS] HayKW U TEXHUKU MPEANPUSATUNA U OpraHu3aluuii YKpauHbl U 3apyOeKHbIX
CTpaH B 00JIaCTH IBUTATEIECTPOEHU S, yOJUKYET pa3padoTKU BEAYIIMX CIIEMATMCTOB U YUEHbIX, HAITPaBJICHHbIE
Ha COBEPLUEHCTBOBAHUE NMPOM3BOACTBA U IMOBBILIEHUE KAayecTBa MPOAYKLMHU, & TAKXKE CTaTbU MOTEHUMUAJIbHBIX
COMCKATeJIEH YYEHBIX CTETICHEN U 3BAaHUMN.

Cmambu u coobwenus 6yoym ghopmuposamocs no caedyrougum pyopurxam:

e OOuIMe BOMPOCH ABUTaTeIeCTPOCHUS TexHomorust MPOM3BOJACTBA U PEMOHTA

e KOHCTpyKIIMsI U MIPOYHOCTH e  KOHCTPYKIIMOHHBIE MaTepUabl
e COopKa M MCITBITAaHUS o CraHmapTU3aIus U METPOJIOTHUS
e DKCIUTyaTallvsi, HaleXXHOCTb, pecypc o DKoJIOTUS

Illanoeni aemopu nyéaixauii!
KypHan BimoOpaxkae DOCSITHEHHSI HayKH i TEXHiKU MiANPUEMCTB Ta OpraHizaliil YkpaiHu i 3apyOixkHUX KpaiH

B rajiy3i IBUTYHOOYAYBaHHS, My0IiKye po3poOKM MPOBIJHUX CIIELialicTiB Ta BUCHUX, CIIPSIMOBaHi Ha BIOCKOHA-
JIEHHS 1 MiJABUILIEHHS SIKOCTi MPOAYKIIii, a TAKOX CTATTi MOTEHLIiMHUX 3100yBauiB HayKOBUX CTYTEHIB i 3BaHb.

Cmammi ma nogidomaenns 6Gydymo popmyeamucs 3a nacmynnumu pyopuxamu:

e 3arajibHi MUTAaHHSI ABUTYHOOYIyBaHHS e TexHosoTiss BUPOOHUITBA i PEMOHTY
e KOHCTpyKIIisl i MilTHiCTb e KoHcTpyKIiitHI MaTepianimn

e CkiagaHHs i BUTPOOYBaHHS o CraHmapTu3allisl i METPOJIOTis

e Ekcrutyaraiiisi, HaliiiHiCTb Ta pecypc o Exororis

To the attention of authors!

The journal presents the achievements in the field of science and technique of Ukrainian enterprises,
scientific institutions and foreign countries working at aircraft engineering. The journal publishes developments of
leading specialists, scientists and the articles of potential applicants for scientific degrees aimed at perfection of the
production and improvement of the quality.

The journal covers the subjects of:

Aircraft engineering

Structures and strength
Assembling and trials

Operation, reliability, service life

Technology of production and maintenance
Structural materials

Standartization and metrology

Ecology

Marepuanbl HoMepa peKOMEHA0BaHbl K Myoiukanun YueHoiM CoBeToM HalmoHaabHOro a3poKocMUYECKOTO
yauBepcuteta M. H.E. 2KykoBckoro «XAW» (mpotokos Nell ot 15.06.2016 1.).

Taaenviii pedaxmop: I-p TexH. Hayk, npodeccop A. . Kauan
3amecmumeans eaasnoz2o pedaxmopa: I-p TexH.Hayk, npodeccop A. A. Jloamatos
Yjenol pedaxkuuonnoii Koarezuu:

I-p TexH. HayK B. A. borycnaes II-p TexH. HayK A. {I. MoBiosn4

1-p TexH. Hayk C. b. Bennkos A-p TexH. HayK B. E. OnpluaHenknii

I-p Texd. Hayk B. C. Kpusiios I-p TexH. Hayk I. A. TopbeHKO

I-p Texd. Hayk 1O. H. BHykoB n-p texH. Hayk C. B. Enudanosn

I-p TexH. Hayk D. WU.1IuBupko I-p texH. Hayk H. C. Kynuk

I-p Texd. Hayk JI. Y. UBiieHko n-p texH. Hayk C. A. JImutpuen

KaHI. TexH. Hayk I1. JI. KemaHok I-p TexH. Hayk H. ®@. IMuTpruyeHKo

I-p texd. Hayk I. A. KpuBoB I-p TexH. Hayk A. P. Jlememkun

I-p TexH. HayK B. A. Tutos I-p TexH. HayK FO. B. IletpakoB

Io-p TexH. HayK [O. A. HoxHuukuit A-p texH.Hayk M. B. Kunapayyk

I-p TexH. Hayk b. C. KapnuHoc KaHI. TexH. HayK B. ®@. Mo3rosoit

I-p TexH. HayK A. Il. 3UHBKOBCKUIA KaH[I. TexH. HayK A. B. borycnaes

KaH[. TexH. HayK A. B. IllepemeTneB

Pedaxmopcko-uzdameavckuii cosem: B.A.borycimaes, C.b.benukos, B.C.Kpusmos, H.A.Capuyk,
A.A.bapaHHuk

© 3HTY, 2016

© HAKY «XAW» um.Kykosckoro, 2016

© AO «Motop Cuu», 2016


http://journal.zntu.edu.ua/vd/index.php?page=index
http://journals.indexcopernicus.com/index.php

Ynenvt pedakuyuoHHoOU Koaae2uu

Kavan AA. Hoamamoe A.H.
['n. pepakTop, 3aM. 1. penakTopa,
JI-p TeXH. HAVK I-p TeXH. HayK

b

boeycaaes B.A. beaurxos C.b. Kpusyos B.C. Kemanrox I1.J1]. Buykoe 10.H.

JI-p TeXH. HayK J-p TEXH. Hayk N-p TEXH. HayK KAHIL TeXH. HAVK J1-p TeXH. Hayk
!., o “7?'_;

Kpueos I'.A. Husupro 3. H. Hewenro JI.H. Sunvkoeckuit A.11. Kapnunoc b.C.

N-p TeXH. HayK I-p TEXH. HAYK I-p TeXH. HAVK I-p TEXH. HAYK N-p TeXH. HaykK

Hoxcnuuxcuii 10.A. Amumpuseno H.®D.  Moewosun A.4. Oavwmaneurxuii B.E. Tumos B.A.
A-p TexH. HAyK JI-p TEXH. HAYK II-p TeXH. HaVK N-P TeXH. HAYK I-p TexH. HayK

L&i . ‘ é
Hempaxos 10.B. Kundpauyx M.B. Enugpanoe C.B. Kyaux H.C. JImumpues C.A.

A-p TCXH. HayK A-p TCXH. HayK I-p TEXH. HAYK 1-p TeXH. HayK I-p TeXH. HayK
—
=
-3 |

Jenémxun A.P. Topbenxo I'A. bBozycaaes A.B. Mozzo60ii B.®.  Illepememuves A.B.
A-P TEXH. HAYK J-p TCXH. HAVEK KOHI. TCXH. HAVE KaHI. TCXH. HAVK KaHI. TEXH. HAYK




Jlng cBeneHusi aBTOPOB

Ycaosua nybauxayuu:

HayuHo-TexHu4yeckue v MpOU3BOACTBEHHBIE CTaThU, TUIAHUPYEMbIE K OMyOIMKOBAHUIO B HALLIEM M3[IaHUU, YTBEPXKAAIOTCS Ha
penaKkiMOHHOM Ko/uteruu. [1pu moaoXuTeIbHbBIX 3aKJI0USHUSIX MATEPUAIbl TTIOMEILAOTCS B «OPTdeib» pefakiinu B ouepeb Ha
onybnukoBaHue. [Ipoueaypa peLieH3MpOBaHUSI-yTBEPKAEHUST 3aHUMaeT cpoK oT 1 1o 3 mecsieB. Ctatbu, MmpouleAllive JTaHHYIO
MPOLEAYPY U pa3MellleHHbIe B XypHajie B MOPSIIKE ouepeau, MyOauMKYIOTCsl OeCIUIaTHO.

TIpebosanus k oghopmaenuro mamepuaiog 0aa ucypraia
«Becmnuk dsuzameaecmpoenusn»

o K paccMoTpeHMIO MPUHMMAIOTCS Hay4YHBbIE CTaTbM, COIEpXKalllle TaKue HEOOXOAMMbIE 3JIEMEHTBI: MOCTAaHOBKA
MpoOJeMbl B 00ILEM BUIE U €€ CBSI3b ¢ BAXKHEHITMMM HAYYHBIMU MM MPAKTUYSCKUMU 3aa4yaMi; aHaJU3 TOCIEIHUX HCClIe-
MIOBAHUM M MyOJIMKAIMiA, B KOTOPBIX UMEIOTCSI TIPEIIOCHIIKY PEIICHUs JaHHOW TTPOGJIeMbl M Ha KOTOPbIE OIMMPAETCsT aBTOP,
BBbIIEJIEHUE HEe PEIICHHBIX paHee YacTeil 001eii mpoobieMbl, KOTOPBIM IMOCBSIIAeTCsS TaHHasl CTaThs; OPMYITMpPOBaHUE 1eeit
cTarby (IMMOCTAaHOBKA 3aJaHMsl); U3JIOKEHNE OCHOBHOTO MaTepuaia MCCIe[OBaHUsI C MOJHBIM OOOCHOBaHMEM pe3yJIbTaTOB;
BBIBOJIBI M3 JIAHHOTO MCCJIENOBAHUSI M MEPCIEKTUBbI HaJbHEHIINX pa3paboTOK B TaHHOM HaIlpaBJICHUM.

° Pykonuch cTaTby MPUCHUIAETCS B PEAAKLIMIO B IBYX 9K3EMILISIPaX BMECTE C aKTOM 3KCIIEPTU3bI U CIIPaBKOM 00 aBTOpax.
O0ObeM TEKCTOBOI yacTu ctaTb 3—6 jnucToB. Paboune sI3bIKM: YKPAaMHCKMII, pycCKMii, aHmniickuii. ITocaenoBaTeIbHOCTh pa3-
MelleHUsl MaTepuaja ctaTtb: uHaeke YK; nHuumansl 1 aMuius aBTOpOB, Ha3BaHWE CTaTbM, aHHOTALMs, KJIIOUEBBIE CJIOBa
Ha Tpex s13bIKax: YKPaMHCKOM, PYCCKOM M aHIJIMIACKOM; ITOJIHOE Ha3BaHWE YUYPEXIEHMSI, B KOTOPOM pabOTalOT aBTOPBI; TEKCT
cTaTh¥ (C MOAMMCSIMU aBTOPOB Ha MOCJEIHENH CTpaHULE); TIepeYeHb JIUTEPaTyphl; TAOJMLIbI; PUCYHKH.

o BcraTbe HyKHO YeTKO U MOCJIe0BaTeIbHO U3JI0KUTh TO HOBOE ¥ OPUTMHAIBHOE, YTO MOJYyYeHO aBTOPAaMU B pe3yJibTaTe
uccnenoBanuii. He cienyer npuBoauth u3BecTHbie (HaKThl, MOBTOPSITH COMEPXKAHUE TAOIUIL U WUTIOCTpALMil B TeKcTe. TepMUHbI
1 0003HAYEHHUsI TEXHUIECKUX TApaMeTPOB ClelyeT YIOTPeOIsATh B COOTBETCTBUM ¢ HOpMaMu ['occTanmapra, a eqMHUIIBI U3MEPeHUsT
— B MexayHapoaHoii cucteme enuHul (CH). BceraTbe MOMKHBI ObITh BBIIEACHBI CIEAYIOIIME Pa3iesibl: BCTYIJICHUE, METOAMKA
(MccnenoBaHMii), pe3ynbTaThl, OOCYXIEHUE, BBHIBOIbI.

. Habop TekcTa cTarthyl ciaeayeT BBIMOIHSITH C TOMOILIBIO TeKCTOBOTO penakTopa Microcoft Word 97 umu 2000 (B coot-
BetctBuM ¢ JICTY 3008—95). ®dopmar aucra — A4, opueHTauus — KHYDKHAsI, nons — 20 MM co Bcex ctopoH. Lpudt: rapuutypa
Times New Roman, pasmep 12 nt; untepBan — 1,5; BoIpaBHMBaHKE MO IIUPUHE. TEKCT C pyYHBIM MEPEHOCOM He MPUHUMAaeTCs!

. Jlns HaGopa ¢hOopMyJ Halo MCIOJb30BaTh peaakTop Microsoft Equation Bepcuu 2 uiaun 3. Pasmep OyKB: OOBIYHBIN
— 12 T, XpynHbIii uHaekc — 10 0T, MeJIKMii MHAEKC — 8 MT, KPyMHBIA cuMBOJI — 16 mT, MeJkuil cuMBos — 12 mT.

. Wnnoctpauuu (4epTexku) MOTYT ObITh MOATOTOBJIEHBI C MOMOIIBIO JIOOBIX TpadUuecKUX PefakTOPOB U IMepeaaHbl
B BUJE OTACJIbHBIX Tpaduueckux daitaoB nzobpaxkenus. s rpadukoB U yepTexeil (AByOUTHBIX (aiijioB) MIOTHOCTh M30-
opaxenust gomxHa coctaBisith 300 dpi (bopmat TIFF), nast potorpacduit — 200—240 dpi (popmat JPG, EPS, BMP). He no-
MYCKaeTCsl BCTaBKa PUCYHKOB B (haiisl CTaTbU HEMOCPEACTBEHHO U3 NMpUKIaaHbIX porpamm (AutoCAD, Excel u T.1m.), MUHYs
rpadpuyeckuit opmar. [yist 4eTKOro BOCIPOU3BENCHU ST M300pakeHus IPU MevYaTy TONIIMHA JUHUM He JOJXKHA ObITh MEHbILIE,
yeMm 0,1 MM. Hannuue nonpucyHOYHOI Haamucu o6sizatenbHo. [1py Hanuunu JONOJTHUTETbHBIX 0003HAYSHU I, UTU HECKOTBKIX
U300paxXeHuit, UX OOBSICHSIOT B MOAPUCYHOUHON HAAIUCH.

o Tabnuubl TOKHBI COEPKATH TOIBKO HEOOXOAUMYIO MH(OPMALIO, ObITh JAKOHUYHBIMU U MAKCUMAIBHO MOHSITHBIMU.
Bosne o603HavyeHuMii mapamerpa HEOOXOAMMO yKas3aTh €ro pa3MepHOCThb. Pa3mep mipudTa Tabauibl J0JKeH cocTaBisaTh 10 mT.
lupuna Tabnuubl He AOKHA MpeBblaTh 80 MM (pa3Mep KOMOHKM). B OTmenbHbIX ciiyyasix pa3peluaeTcs neaaTh TaOMULbl K-
puHoit 170 Mm.

. [TepeueHb aUTEpaTYpbl B KOHLIE PYKOIMCU Ha SI3bIKE OPUTMHAJIA MPUBOAUTCS B COOTBETCTBUM C TIOC/]ENI0BATE/IbHOM
CCBUIKOI Ha pabOThl B TEKCTE M TPEOOBAHUSIMU JeHCTBYIOLIMX HOPM. CChIJIKA Ha JIMTEPATYPy B TEKCTe HyMepyeTcst apabCKUMU
urdpamMu B MpSIMbIX CKOOKaX.

. B cmpaBke 00 aBTOpax Hy>KHO TpUBECTH (aMWINM, UMEHA U OTYECTBA BCEX aBTOPOB, UX CIIyXeOHbIe U TOMAlIHUE
azpeca, HOJKHOCTH, YY€HbIe CTENEeHU, HOMepa TenedOHOB, 3JMEKTPOHHbIE aapeca. ABTOpAMU CUMTAIOTCS JMIA, KOTOPbIe MpU-
HHUMAJIM y4acTHe B BBIIOJHEHUU PAaOOTHI B LIEJIOM WU €€ TJIABHBIX Pa3aesioB.

Cmamou nanpaeaaromes 6 peoaxuuio no aopecy:

69063, YkpauHa, r.3amnopoxbe, yi.2KykoBckoro, 64
3anopoXXCKUil HalMOHAIbHbIN TEXHUYECKUIT YHUBEPCUTET,
rnaBHblid pegakTop Kauan Anekceii SKoBieBuY.
DJIEKTPOHHbIN BApUAHT CTaThbU MOXKHO MepeiaTh Mo ajipecy:
vd@zntu.edu.ua(MakcuMaJIbHbII 00beM nucbMa 2 MOaiiTa).
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