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PE3YIBTATIB 1 TEKCTIB IHIIMX aBTOPIB MAIOTh IMOCHUJIAHHS Ha BIAMOBIIHE JHKEPETO.
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AHOTALISA

I'pomosg B.1. 301bllIeHHST pecypcy TATOBUX 3y04YacTHUX Mepeaad 3a paxyHOK
iX ONTHMI3aL1HOIO MPOEKTYBaHHA Ta peMOHTY. — KBanidikamiiHa HaykoBa npaus
Ha TIpaBaX PYKOIIHCY.

Huceprariis Ha 3700yTTS HAYKOBOTO CTYICHS KaHIWIATa TEXHIYHUX HAyK
(moktopa ¢inocodii) 3a cnenianbHicTiO 05.22.07 — «Pyxomuii ckiaj 3aai3HUIb Ta
Tsra noi3niB» (273 — 3ami3HUYHHMN TpPaHCHOPT). — YKPATHCHKHUI Jep)KaBHHIA
yHIBEpCHUTET 3ani3HnyHoro tpancnopry, MOH VYkpainu, Xapkis, 2019.

HuceprarmiitHa po0oTa MPUCBSIYECHA PO3POOII  HAYKOBO-METOJIUYHUX
MOJIOKCHDh 1 TPAKTUYHMX PEKOMEHAIId 010 30UIBIICHHS pPEeCcypCcy TATOBUX
3yOUuacTuX mepeaad 3ali3HHYHOTO TATOBOT'O i MOTOPBAarOHHOT'O PYXOMOTO CKIIay.

Y 6cmyni OOTPYHTOBAaHO aKTyaJlbHICTh TEMHU UCEpTallii, chOpMyIbOBaHO
METy Ta 3a7adl JOCHIIPKEHHS, BIIOOPaKEHO HAYKOBY HOBHU3HY Ta MPAKTUYHY
I[IHHICTh OTPUMAHUX pe3yJIbTAaTiB, TMOBHOTY iXx ampooOariii Ta omyOJIiKyBaHHS,
MI0JIaHO 3arajbHy XapaKTepUCTUKY POOOTH.

VYV po3aini 1 «OOrpyHTYBaHHsS TMEpPCIEKTHBHUX HAIMPSMKIB 30UIbIICHHS
pecypcy TATOBHX 3yO4acTHX Iepeaad NpH iX IPOCKTYBaHHI Ta PEMOHTI»
PO3TIIIHYTO OCOOJMMBOCTI eKcIuTyaTallii TaroBux 3yOuactux mnepemad (T3ID) y
cknaai TsaroBux npusoaiB Tsarosoro (TPC) 1 moropBaronnoro (MBPC) pyxomoro
ckiany. BusHaueHO MEpCHEeKTHBHI HANMPSMKU CIPSIMOBAHUX Ha 30UTBIIECHHS iX
pecypey TOCITiKECHb.

3a pesynbpTaTamMu a”aniildy BiaAMoB 3a mepion 3 2015-2017 pokiB TemioBo3iB
(cepii 2TE116), enexkrpoBoziB (cepiit UC2,UC7), enekrpomnoizmiB (cepiii EP2,
EP2P), ski npaitoBanu B PO «IliBaenna 3anizaums» AT «YkpaiHChbKa 3a1i3HUIISY,
Ha TOmKoO/KeHHsT TiaroBoro mnpuBony (TII) TemmoBo3iB 1  eneKTPOBO3iB
npuxoauThes 10 31% ycix MOMIKOKEHB, TATOBOTO MPUBOAY €JIEKTPOMOi3IiB — 10
24%. Ilpu 1boMy MOWKOJKEHHS B po3risiHyTux TII TAroBux 3y0dacTux mnepenay
ckiaaaTh: 10 20% nma ternoBo3iB; 10 39% mis enekTpoBo3iB; A0 63% - mns

€JIEKTPOMNOI3/IIB. Jlnst mpoBeneHHS JOCHIKEHb Y HaMpsMKY 30UIbLICHHS
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HagiiHocti T3II po3pobneHa yHiBepcaidbHa OJIOYHO-IEpapXiyHAa cXema s
(opMasnizoBaHOIO OMUCAHHS OKPEMHUX MOJYJIB KOHCTPYKIi TSATOBUX MPHUBOMAIB Y
Burisigi «I-AbO» nepes.
3a pe3ynbTaTamMM aHali3y pPI3HUX BUIIB pPYHHYBaHb, IOIIKOJKEHb,
IHTEHCUBHUX 3HOCIB OOKOBHMX NOBEpXOHb 3yOwiB mecteperb 1 komic T3II
BCTAHOBJIEHO, IO OKpPIM OCOOJMBUX YMOB €KCIUTyaTallii, 3Hau4Hy poJib B iX
BUHUKHEHH] BIJIrPAaOTh MapaMeTpH, BCTAHOBJICHI IlI€ HA CTalil MPOEKTYBaHHS
T3II (Moxynb 1 uncna 3yOuiB, KoedillieHTH 3MIIIeHHs, KoedilienTu Gopmu 3yda,
KOoe(IlI€EHTH BIAHOCHOTO KOB3aHHS MpOo@uIiB, KOeDIIEHTH NEPEKPUTTS Ta 1HILL.).
[le oOrpyHTyBaJO AOUUIBHICTH NPOBEIAEHHS OCTI/KEHb, CHPSIMOBAHHX Ha
yIOCKOHAJICHHS ICHYIOUMX METOJMIB MPOCKTYBaHHS 3 METOI BU3HAYCHHS
KOHCTPYKTHBHHUX TMapaMeTpiB IIECTEPeHb 1 KOJIC, MpPU SKUX 3a0e3MeUyIOThCS
Kpalii yMOBH B3aemMojii 3yOIliB, BIAMOBIIHI XapaKTEPUCTHUKU 3aUCIUICHHS Ta
30uTRIIeHHS TexHiyHoro pecypcy T3IL. Ilpu oMy 10 MepCHeKTUBHUX HAINPSMKIB
MOJIAJIBIIOT0 PO3BUTKY CydacHUX MeToniB mpoekTyBaHHs T3II cmim BigHecTu:
YIOCKOHAJICHHSI TPOIEAYPU BU3HAYCHHS ONTUMAIBHUX KOCQIIIEHTIB 3MIIICHHS
IIECTipHI Ta KoJjieca Ha OCHOBI MOOYAOBH 1 aHai3y BIAMOBIIHUX OJIOKYBaJIbHUX
KOHTYpPIiB; OTpUMaHHS 1 BHUKOPUCTaHHSI MaTEMAaTHUYHOIO OIKCAHHSA 3MIHH
koe(dimieHTiB ¢opmMu 3yOIlIB B 3aJIEKHOCTI BiJ YHceNT 3yOIiB 1 KOEIIIEHTIB
3MILLIEHHS IUIS  TIABHINEHHS TOYHOCTI BH3HAYEHHS IIOKA3HUKIB MIIHOCTI;
pO3pOOKY MaTeMaTUYHUX OIMCAaHb [JIs OIIHIOBAHHS BIUIMBY NPUUHATHX MPHU
IPOEKTYBaHHI PillIeHb HA BEJIMYHHY PO3PAXyHKOBOTO TeXHIUHOTO pecypcy T3IL
3nauHa ponb B 3abe3nedeHHl HamiiHOCTI T3l BiIBOAWTHCS BU3HAYECHHIO
CTYTICHIB 3HOCY 3YyOIliB MIeCTepeHb 1 KOJIC TpPH PEMOHTaX, OOIPYHTYBaHHIO
MOKJIMBUX BapiaHTIB iX 3aMiHd. Pa3oM 3 THM TpPOTHO3YBaHHS OYIKyBaHHUX
3aJIUIIKOBUX PECypCiB MOTpeOye OMEepaTHBHOTO BHUPILICHHS CKIATHUX 3aBJaHb 3
BU3HAUCHHS HE TUIBKH CTYNEHIB, a 1 OCOOJWBOCTEH 3HOCY KOHTAKTYIOUMX
MOBEPXOHb 3YyOIliB, 3MIHM iX TE€OMETPUYHUX MapaMeTpiB 1 XapaKTEPUCTUK
3aderieHHs. Lle  oOrpyHTyBano  HEOOXIHICTH  PO3pOOKM  BIAMOBIIHOIO

MaTeMaTUYHOTO 3a0€e3ICUCHHS.
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VY pozaini 2 «30UIblIeHHS] pecypcy TArOBHX 3y04YacTHX Mepeaad Ha OCHOBI
YIIOCKOHAJIEHHSI METOMIB JJis iX ONTHUMI3aliifHOIO MPOEKTYBaHHS Ta PEMOHTY»
MPEJICTaBICHI Pe3yibTaTH MPOBEACHUX JOCTIIKEHBb 3 PO3POOKA METOAMYHOTO Ta
MaTEMaTUYHOTO 3a0€3MEeUYeHHs IJis ONTHMI3aliHOrO MPOEKTYBaHHS Ta PEMOHTY
T3IL

ChopmynboBaHO 3aiady onTUMIZaliiHOrO mnpoektyBaHHs T3II, BuUmieHO
TOJIOBHUH 1 BTOpUHHI KpuTepii. Big3HadueHo, 1110 3 ypaXyBaHHSM CYTTEBOTO BILTUBY
Ha XapaKTEPHUCTHKU 3aderuieHHs 1 mokasHuku T3II, B SKOCTI mapamMeTpUuHUX
oOMeXeHb TpH MPOEKTYBaHHI, JOLUIBHO PO3MVISIAATH  KOE(IIIEHTH 3MIIIEHHS
miecTipHi Ta Koyieca. [l 3ampoOMOHOBAHOTrO  yJOCKOHAJIEHOrO0  METONIY
npoektyBanHs T3I1 po3pobiieHO BiAmoBigHE (PopMai3oBaHOIO OMUCAHHS 3ajayi
YMOBHOi 0OaratomipHoi onTumizaiii 3 oOMexeHHsMU. JlJis BUpIIICHHS 3aaad
BUOOpPY ONTHUMAIbHUX BEJIMYUH KOE(QILIEHTIB 3MIIICHHS 3aIPOIIOHOBAHO
BUKOpUCTaHHS st jgochimkyBaHux T3I1 «OmokyBanmpHUX KOHTYpiB» (BK) —
KOMIUTIEKCHUX TpadikiB, Ha SKUX JJIs1 KOHKPETHOTO CIOJYYCHHS YHCEN 3YOIliB
IIECTIpHI 1 KoJieca HaHECEH1 BIIMOBIIHI OOMEXXyBaJIbHI Ta 1H(POpMAaIliiiHi JiHii, 110
ypaxoBYIOTh BCi YMOBHM Ha MNpoeKTyBaHHsA mepenadi. Jms orpumanns BK mpu
ontumMizaiiiHomy mnpoektyBanHi T3II TemioBO3iB 1  €JIEKTPONoi3aiB 3
BUKOPHUCTAHHSAM METOJ[IB MAaTEMaTUUYHOTO IJIAaHYBAaHHS €KCIIEPUMEHTY PO3p00JICH1
BIJIMTOB1JIHI y3araJibHEH1 MaTeMaTUIH1 MOJCII.

3 METOI TMiJIBHIIECHHS TOYHOCTI MPOTHO3YBAaHHS IOKA3HUKIB 3TUHHOI
mirtHocTi 3y6miB  T3II, mo mnpoekTyeThcs, Oynu oTpuMaHi QopMynu s
BU3HAUCHHS KOeQIIieHTIB GopMu 3yOIliB MIeCTEPEHb 1 KOMIC B 3aJ€KHOCTI Bij
quciia 3yOIiB 1 KoeiIieHTIB 3MIIICHHS.

B skocti mokaszHukiB TexHiuHOTO pecypcy T3II momimpHO posrasgaTu
BIAMOBIAHI MPOOIrM JTOKOMOTHMBY (MOTOPHOI CEKIii eJeKTPOIoi3my) [0
BUHUKHEHHS TPAaHWYHUX 3HOCIB 3yOIliB ImecTipHI Ta Koyieca. BukopucraHHS
MPUIHHATUX N1 BUKOPUCTAHHS B PO3paxyHKax BiIOMHX (OpMyT I03BOJSIE HE
TUTbKA BU3HAYUTH BEJIMYMHHU PECYpPCIB, a 1€ 1 OMIHUTH BIUIMB Ha Il TTOKa3HHUKH

o0paHHUX MpPU MPOECKTYBAHHI KOHCTPYKTUBHUX MapaMeTpiB ILIECTIpHI 1 Kojieca Ta
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XapaKTePUCTUKH X 3a4eTUICHHS. Pe3ynbTaTh MONTyKOBUX JOCIHIIKEHb TOKa3ajH,
110 32 PaXyHOK ONTUMI3allli TAKMX MapaMeTpiB MOKe OyTH JOCSITHYTO CYTTEBE (110
25%) 361nbenHs pecypcy T3I1.

JIJIsi MaTeMaTHIHOTO MOJICITIOBAaHHS XapaKTePUCTHK 3a4YCTUICHHSI IIIECTEPCHb
ta kKoiic T3Il 3 pi3HUMHU CTyHEHSMU Ta TE€OMETPIEI0 3HOCIB KOHTAKTYIOUUX
NOBEPXOHb 3YOI[IB po3po0JieHI HOBI MaTeMaTH4YHI ONHCAHHS. 3alpONOHOBAHE
MIOCTAITHE BUKOPUCTAHHS IMX OIKCaHb B TPEJICTABICHOMY METOJi 3abe3meduye
3HAXOJIP)KEHHS TOYOK KOHTAaKTy 3YOILB, JIiHII 1 MOKa3HUKIB 3a4eIUICHHS, L0 Mae
BXJIMBE 3HAYCHHS JJII NPOTHO3YBAHHS IMOKA3HHWKIB MIITHOCTI Ta 3aJMIIKOBOTO
pecypcy T3IL

OG6rpynroBaHo, 10 Tipu mnpoBeneHHlI pemoHTiB T3Il TexHiuyHuil cTaH
IIECTIpHI Ta KoJyieca AOIUIPHO BHU3HAYATH 3a BEJIIMYMHOKO 3HOCIB 3YyOIliB 3a ix
NOCTIHHUMH Xopaamu. Lle T03BOJIUTH OUTBII TOYHO KOHTPOJIOBATH MOMEHTH IX
HAOJIMDKEHHSI IO TPAaHUYHHUX 3HOCIB, a TAKOXK OI[IHIOBATH 3aJUIIKOBUN pecypc 3
BUKOPUCTAHHSAM BIITOBITHUX (HOPMYIL.

Y pozmini 3 «Po3paxyHKOBO-€KCIIEpUMEHTANIbHE JOCIIKEHHS pe3epBiB
30UIBIICHHS pecypcy TATOBUX Iiepelad 3a paxyHOK iX ONTHUMI3alllifHOTO
NPOEKTYBaHHS Ta PEMOHTY» pPE3yJIbTaTh pPOOIT, BUKOHAHUX 3 BHUKOPUCTAHHSIM
PO3pO0ICHIX HAYKOBO-METOIUYHUX MOJIOKEHb.

3a pe3ynapTaTaMu omnTuMizaiiiHoro npoektyBanHs T3I1 TemnoBo3iB cepiii
M62, 2TE116, TEII70 ta enextpomnoizmiB cepiii EP2 m EP2P konkperm3oBani
ONTUMAJIbHI KOE(IIIEHTH 3MIIIEeHHS IIEeCTIpHI Ta Kojieca Mepeaad, a TaKoX
BUSIBJICHI BIIMIOBTHI pe3epBH 30LIBIIICHHS pPeCypcy.

[IpoBeneHO KOMIUIEKCHE PO3PaXyHKOBO-CKCIIEPUMEHTAIBHE JTOCITIIKEHHS,
CIIpSIMOBAaHE Ha BHU3HAUCHHS CTYIEHIB 3HOCY Ta 3ajauiikoBoro pecypcy T3II
enektpornoizniB  cepii  EP2.  Otpumani mnpu  o0pobmi  Oimemn 2000
EKCIIepUMEHTATBLHUX BUMiptoBaHb TOBIIMH 3yOmiB T3I1 enexrpomnoizniB cepii EP2
pe3yabTaTh JO3BOJMIM BU3HAYUTU OCOOJHMBOCTI ()OpMYBaHHS 3HOCIB HIECTEPEHD
Ta KOJIIC 3a IIOCTIMHOI0 XOPAOI0, a TaKOX BIAMOBIAHUX pecypciB.  AHami3

pe3yIAbTaTIB KOMIUIEKCHUX JOCIHIIKEeHb 31 30UIbIICHHS 3JIMIIKOBOTO Pecypcy npu
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pemontax T3II enextponoizniB cepii EP2 mnokazaB, mo mnpu po3risjgaHHi
MOXJIMBUX BapiaHTIB iX KOMIUIEKTalli Ba)JIMBOIO 3HAYEHHS HaOyBa€ OIlIHKa
3MIHM OCHOBHHMX MOKa3HUKIB MIIHOCTI Ta SKOCTI 3ademuieHHs. [[ns mporo Oynu
OTpUMaHl Ha OCHOBI BIJMOBIAHUX MaTE€MaTUYHUX IUIAHIB Y BUIJIS1 MOJIIHOMIB
JPYroro MOPSJIKY y3arajJbHEH! MaTeMaTU4H1 MOJIEN JJisl BA3HAUYCHHS HANpPYXEHb
3rUHY 3yOI[iB IIECTIPHI, KOHTAKTHUX HAMpPYKEHb MPHU B3a€EMOJII 3yOIliB B MOIIOCI
3Q4eTICHHS Ta KOS(IIIEHTY MEPEKPUTTS B 3aJICAKHOCTI BT 3HOCIB 3YOIIIB IIECTIPHI
Ta KoJieca 3a MOCTIHHOI XOP/0IO.

OTpumMaHi HAyKOBO-NPUKIAJHI pe3yJbTaTH KOHKPETH3YIOTh ICHYIOUI
pe3epBU  30UIBIICHHS TEXHIYHOTO pecypcy TATOBUX 3y04acTuUX Tmepesaad
posrsnyTux cepii TPC i MBPC Ta HanpsMKu iX NpakTH4HOI peanizanii. Ix
CIIPSIMOBAHICTh Ha miBuUIIeHHs HaaiitHOCTI T3I1 ¥ TATOBUX NPUBOAIB B IIIOMY
JI03BOJISIE CKOPOTUTH KUIBKICTh MO3aIUIAHOBUX PEMOHTIB JIOKOMOTHBIB 1 MOTOPHUX
CEKIII! eJIeKTPOIOi3IiB.

3a pe3ynbTaTaMu PO3PAXYHKOBOTO OIIHIOBAHHS €KOHOMIYHOI €(EeKTUBHOCTI
3alpONOHOBAHUX PIIIEHb 3 OIIHIOBAHHS 3AJMIIKOBUX PECYpPCIB MPH PEMOHTAX
T3I1 enexrponoizai cepii EP2 onintoBanuii ekoHoMmiuauit edext ckmamgae 88300
TPH. HA OJIMH EJIEKTPONOI3.

Kiro4oBi cioBa: TATOBHE pyXOMHUM CKJaj, TATOBUU MPHUBOJI, TATOBA 3y0dacTa

nepeaayva, MecTipHs, 3y0uacTe Kojieco, TEXHIYHUN pecypc, 3aTUIIKOBUMA pecypc.

Crucok my0uikaiii 3mo00yBaua

OcHoOBHI HayKkoBi nmparii:

1. Mopo3z B.l., Bbpatuenxko O.B., boOpuuskuit C.B., I'pomoB B.IL.
YaockoHaJeHHS TEXHOJOTil TMPOSKTyBaHHS TATOBUX 3yOuaTmx Iepejad
MOTOPBAarOHHOTO PYXOMOTO CKJIany. 30ipHUK HayKkosux npayb YKpaincovkoi
OepaicasHoi akademii 3aniznuuno2o mpancnopmy. Xapkin. 2013. Nel136. C. 44-49.

2. bpatuenko O.B., I'pomoB B.I. V¥Y3araapHeni MaTeMaTH4dHI MOACIl A

YAOCKOHAJIEHOT TEXHOJIOT1i PEMOHTY TATrOBUX 3y04yaTUX TNepeady pPyXoMoOro
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CKIIany. 30ipHUK HAYKOBUX npayb YKpaincvkoi deporcasnoi akademii 3ani3HUUHO20
mpancnopmy. XapkiB. 2013. Nel139. C. 169-174.

3. babanin O.b., I'pomoB B.I. [Iporno3yBanHs 30UIbIIEHHS] PECYPCY TATOBHX
3yOuaTuX Tmepeaad eJIeKTPONOi3AiB 3a PaxXyHOK YAOCKOHAJEHHS TEXHOJOTIT
peMoHTy. 30ipHux Haykosux npayb Ykpaincokoi  Oepoicasnoi  axademii
3aniznuyno2o mpancnopmy. Xapkis. 2014, Ne147. C. 104-1009.

4. bpatuenko O.B., I'pomoB B.I. Oco0GauBOCTI eKCIEPUMEHTAIHHOTO
BU3HAYEHHS CTYINEHIB 3HOCY TATOBUX 3yOuacTuX Iepeaad MOTOPBAaroHHOIO
pyXoMoro cknany. Buewi 3anucku Taspiiicbko2co HAYIOHANIbLHO20 YHIGEPCUMEMY
imeni B.I1. Bepnaocwvkoeo, cepis «Texuiuni nayxkuy. Kuis. 2018. T.29 (68). Ne2. C.
295 — 298.

Ihyonixayii 'y eudanuax VYkpainu, aKki 6KIOUEHI 00  MINCHAPOOHUX
HayKoMempuyHux 6a3z:

5. Mopo3 B.I., bparuenko O.B., I'pomoB B.I. Po3paxyHkoBe BHU3HAau€HHS
KIHEMaTHYHUX XapaKTePUCTHK €JIEMEHTIB KOHCTPYKIli TEXHIYHHX 3aco0iB
TPAHCIIOPTY METOJIOM TMEPETBOPEHHSI KOOPAMHAT. 30IpHUK HAYKOBUX NpaYb
Vkpaincokozo Oeporcasrozo yHigepcumemy 3ani3HUYHO20 MpaHcnopmy. XapKiB.
2016. Ne159. C. 118 -125.

6. I'pomor B.l. [locnmikeHHS IMOBEPXOHb BIATYKY TOKAa3HUKIB MIITHOCTI
TATOBHUX 3yOUaTUX Tepenay 3 pPi3HUM CTYIEHEeM 3HOCY MpodiiiB 3yOIiB. 36ipHUK
Haykoeux npayb YKpaincvoko2co Oepocagnozo  yHigepcumemy  3ANI3HUYHO2O
mpancnopmy. Xapki. 2017. Nel168. C. 37 — 44,

7. Timenko B.C., I'pomoB B.[. Metoaguunuii acmeKkT BU3HAYCHHS
0COOJNMBOCTEH 3HOCIB TATOBUX 3y04aTHX TMepeaad MOTOPBArOHHOTO PYXOMOTO
cknany. Hayxkoso-mexniunutl 30ipHux Xapkiecoko2co HAyioOHAIbHO20 YHIGepcumenty
MICbK020 20Cn00apcmea, cepis. mexHiyHi Hayku ma apximexmypa. Xapki. 2018
Ne 142. C. 64 - 67.

8. Mopo3 B.I., bparuenxko O.B., I'pomoB B.l. OcobmuBocti BHOOpY
KOe(]IlI€HTIB 3MIIIEHHS IECTEPHI Ta KOJieca MPU ONTUMIZALIITHOMY MPOEKTYBAHHI1

TATOBHX 3yO4acTUX mepenad. Bichux HayionanvbHo2o mexuiuno2o yHigepcumemy
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«Xapkiscokuu noaimexuivnuu incmumymy, cepisi «Mawunosuascmeo ma CAIIPy.
Xapkis. 2018. Ne 25 (1301). C. 107 — 111.

9. Timenko B.C., TIpomoB B.l, OperoB M.M. Po3paxyHkoBo-
€KCIIEpUMEHTAIbHE BU3HAUEHHS MWMOBIPHOCTEM TMOSBH PI3HUX 3a BEIUYHHOIO
3HOCIB TATOBUX 3yO4yaTUX TNepeAad eJeKTPOMNOi3iB. 30IpHUK HAYKOBUX Npayb
Vipaincorxozco oOepoicasnoeo yuigepcumemy 3ani3HUYHO20 Mpancnopmy. XapKiB.
2018. Ne 176. C. 23 —20.

10. TIlaBmenko A.B., bobopunskuii C.B., I'pomoB B.I. MoaynbHo-
JEKOMITO3ULIHE ONMMCAHHS KOHCTPYKIIT 3aJI3HUYHUX TATOBUX MPUBOMAIB. 30ipHUK
HAyKosux npayb YKpaincbko20 0epicasHo2o  yHigepcumemy  3aNi3HUYHO2O

mpancnopmy. XapkiB. 2018. Ne 178. C. 7 — 13.

IIpaui anpobauniiiHOro0 Xapakrepy:

11. Mopo3 B.I., bpatuenko O.B., I'pomoB B.l. AnamituduHe mociimKeHHs
3a4eIUICHHS B Mepe/iavax 3 pi3HUM CTyIeHeM 3HociB 3yOmiB. Te3u gomoBiaei 75-1
MDKHapOAHIH HaykoBo-TexHIUHIA KoHpepenmii YkpAY3T (M. Xapkis, 24-25
kBiTHA 2013 p.). 36iprux naykosux npayv Yxpaincvkoi Oepowcasnoi axaodemii
3aniznuyno2o mpauncnopmy. 2013. Nel36. C. 312.

12. bpatuenko O.B., I'pomoB B.I. AHaniTH4H1 3a7€KHOCTI JI7I1 MATEMAaTUIHOTO
OTHMCAHHS TPOIECy 3ayeryieHHs 3yOIiB TAroBoi 3yOdartoi mepemadi. Tesm
JomoBined 76-i MUDKHApOAHIA HayKOBO-TeXHIYHIA KoHbepeHiii «Po3BuTok
HAYKOBOI Ta IHHOBAIIMHOI MISIILHOCTI Ha TpaHcmopTi» (M. Xapkis, 15—17 kBiTHS
2014 p.). 36ipnux  Haykosux npayv Yxpaincekoi Oepoicagnoi  akademii
3anizHuyHo2o mparcnopmy. 2014. Ne143. C. 249.

13. I'pomos B.I. JlocmimkeHHs 0COOMMBOCTEH EKCILTyaTallii TATOBUX 3y04aThX
nepeaad 3aI3HAYHOIO PyXOMOTo ckiany. Tesm momoBimed 77-1 MiKHApOIHIN
HAyKOBO-TEeXHIYHIN KoH(pepeHIlii «Po3BUTOK HayKOBOT Ta IHHOBAIIHHOI TISTTHHOCTI
Ha TpaHcropT» (M. XapkiB, 21-23 kBiTtHs 2015 p.). 36ipuux nayxosux npayw

Vkpaincoxoi oeporcasnoi akademii 3aniznuunoco mpancnopmy. 2015. Nel51. C. 95.
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ABSTRACT

Gromov V.I Increase in the resource of traction gears due to their
optimization design and repair. — Qualification scientific work Manuscript
copyright.

Thesis for the degree of Candidate of Technical Sciences on specialty
05.22.07 - rolling stock and traction of trains (273 - Railway transport). - Ukrainian
State University of Railway Transport MES of Ukraine, Kharkiv, 2019.

The dissertation is devoted to the development of scientific and
methodological provisions and practical recommendations for increasing the
resource of traction gears of railway traction and motor-vehicle rolling stock.

The introduction substantiates the relevance of the topic of the dissertation,
formulates the purpose and objectives of the research, reflects the scientific novelty
and the practical value of the results obtained, completeness of their approbation
and publication, gives a general description of the work.

In section 1 «Justification of perspective directions of increase of the
resource of traction gears during their design and repair», features of the traction
gear transmission (TGT) operation in the composition of traction drive traction
(TRS) and motor-vehicle (MVRS) rolling stock are considered. The perspective
directions aimed at increasing their resource of research are determined.

According to the results of the failure analysis for the period from 2015-
2017, diesel locomotives, electric locomotives, electric trains, which worked in the
Regional branch «Southern railway» of Ukrainian Railways, on traction damage
drive diesel locomotives and electric locomotives accounted for 31% of all
damages, traction drive electric trains - up to 24%. In this case, the damage in the
considered traction gears is: up to 20% for diesel locomotives; up to 39% for
electric locomotives; up to 63% for electric trains. To conduct research in the
direction of increasing the reliability of TGT developed a universal block-
hierarchical scheme for the formal description of separate modules of the design of

traction drives in the form of «I-OR» trees.
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According to the results of the analysis of various types of destruction,

damage, intense wear of the lateral surfaces of the gears and wheels of the TGT, it
has been established that in addition to the special conditions of operation, the
parameters, established at the design stage of the TPP (the module and the number
of teeth, displacement coefficients, coefficients forms of the tooth, coefficients of
relative sliding of profiles, coefficients of overlap, etc.).

This substantiated the feasibility of conducting research aimed at improving
existing design methods in order to determine the design parameters of gears and
wheels, which provide better conditions for the interaction of the teeth, the
corresponding characteristics of the clutch and increase the technical resource of
the TGT. At the same time, the perspective directions of further development of
modern methods of designing TGT should include: improving the procedure for
determining the optimal gear shifting and wheel coefficients based on the
construction and analysis of the corresponding blocking circuits; obtaining and
using a mathematical description of changes in the coefficients of the shape of the
teeth, depending on the number of teeth and displacement coefficients for
increasing the accuracy of the determination of strength indicators; development of
mathematical descriptions for estimating the influence of decisions taken on the
design calculations on the value of the calculated technical resource of the TGT.

Significant role in ensuring the reliability of TGT is given to determining
the degrees of wear of gear teeth and wheels during repairs, justifying possible
variants of their replacement. However, the forecasting of the expected residual
resources requires an operative solution of complex tasks to determine not only the
degrees, but also the features of wear of contact surfaces of the teeth, changes in
their geometric parameters and characteristics of the clutch. This substantiated the
need for the development of appropriate mathematical support.

In section 2 «Increase of gear traction resource based on the improvement of
methods for their optimization design and repair», the results of conducted
researches on the development of methodological and mathematical support for

optimization design and repair of TGT are presented.
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The problem of optimization designing of the TGT is formulated, the main
and secondary criteria are highlighted. It is noted that taking into account the
significant influence on the characteristics of the coupling and indicators of the
TGT, as parametric constraints in design, it is advisable to consider the gear ratios
and wheels. For the proposed advanced method of designing the TGT an
appropriate formalized description of the problem of conditional multi-dimensional
optimization with constraints has been developed. In order to solve the problems of
choosing the optimal values of the displacement coefficients, it is proposed to use
for the investigated TPP "blocking circuits” (BK) - complex graphs, for which, for
a specific combination of the number of teeth, the gears and wheels are applied, the
corresponding limiting and information lines, taking into account all the conditions
for the design of the transmission. In order to obtain BC in optimization design of
TGT diesel locomotives and electric trains using the methods of mathematical
planning of the experiment, appropriate generalized mathematical models have
been developed.

As indicators of the technical resource of TGT, it is advisable to consider the
corresponding run-ups of the locomotive (motor section of the electric train) to the
occurrence of extreme wear of the gear teeth and wheels. Using adopted for use in
the calculation of known formulas allows not only to determine the values of
resources, but also to assess the impact on these indicators selected in the design of
the design parameters of the gears and wheels and the characteristics of their
engagement. The results of searches have shown that due to optimization of such
parameters a significant (up to 25%) increase of the resource of the TGT can be
achieved.

New mathematical descriptions have been developed for mathematical
modeling of gearing gears and WHR wheels with different degrees and geometry
of wear of contacting surfaces of teeth. The proposed phased use of these
descriptions in the presented method ensures the location of the contact points of
the teeth, the line and the indices of adhesion, which is important for predicting the

strength and residual resource of the TPP.
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It is substantiated that during technical repairs of the TPP the technical
condition of the gears and wheels should be determined by the size of the tooth
erosion by their constant chords. This will allow you to more accurately control the
moments of their approach to extreme wear, as well as to estimate the residual
resource using the appropriate formulas.

According to the results of the optimization of the design of the diesel
locomotives and trains of certain series, the optimal gear ratios and gear ratios are
specified, as well as the corresponding reserves for increasing the resource are
identified.

According to the results of the optimization design of the diesel locomotives
of the M62, 2TE116, TEII70 series and EP2 and EP2P series of electric trains, the
optimal gear ratios and gear ratios are specified, as well as the corresponding
reserves increase.

Complex computational and experimental research was conducted, aimed at
determining the wear rates and the residual life of the EP2 electric train trains. The
results obtained when processing more than 2000 experimental measurements of
the thickness of the teeth thickness of the electric trains of the EP2 series allowed
to determine the peculiarities of the formation of wear of gears and wheels at a
constant chord, as well as the corresponding resources. The analysis of the results
of complex studies to increase the residual resource during the repair of TGT
electric trains EP2 series showed that when considering possible options for their
assembly, an assessment of the change in the main indicators of strength and
quality of engagement becomes important. For this purpose, based on the
corresponding mathematical plans in the form of polynomials of the second order,
generalized mathematical models for determining the bending forces of the gears
of the gear, contact stresses at the interaction of the teeth at the coupling pole and
the coefficient of overlap, depending on the wear of the gears of the gears and the
wheels on a constant chord, were obtained.

The obtained scientific and applied results specify the existing reserves of

increase of the technical resource of traction gears of the considered series of TRS
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and MVRS and the directions of their practical implementation. Their focus on
increasing the reliability of TGT and traction drives as a whole can reduce the
amount of unscheduled repairs of locomotives and motor sections of electric trains.

According to the results of the estimated estimation of the economic
efficiency of the proposed solutions for the estimation of residual resources during
repairs of the TGT of electric trains of the EP2 series, the estimated economic
effect is 88300 Hr on one electric train.

Key words: traction rolling stock, traction drive, traction gear transmission,

gear, wheel, technical resource, residual resource.
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BCTVII

OOrpyHTyBaHHsT BHOOpPY TeMHM IOCJHiXXKeHHHA. [[OCATHEHHS BHCOKOTO
PiBHS MOKa3HUKIB (DYHKI[IOHYBAaHHS 3ajJI3HHIb YKpaiHW HEPO3PHUBHO 3B’A3aHO 3
pIIIEHHSM HAyKOBO-TPUKJIAJHOI MpoOjeMu 3a0e3MedeHHs] HaAIMHOCTI TATOBOTO
(TPC) 1 motopBaronnoro (MBPC) pyxomoro cknaay Juist 31MCHEHHS BAaHTaXKHUX 1
nacaXMUPChKUX MepeBe3eHb. Pa3oM 3 TMM 3HaYHUI 00CAT TIEpEeBE3e€Hb HAa MEpekax
AT «VYkpaiHCcbka 3alli3HULSA» 3IIMCHIOETHCS TMEPEBAXKHO JIOKOMOTUBAMH Ta
€JIIEKTPOIOI3/IaMH 3 HaITHOPMATUBHUMU TepMiHaMu ekcrryaTtarii. Tomy Ctpateris
PO3BHUTKY 3aJi3HUYHOTO TpaHcmopty Ha mepiog g0 2020 poky (cxBajieHa
posnopskeHHsiM KaGinery MinictpiB Ykpainu Nel555-p Bin 16 rpynus 2009
poky) Ta Jlep>kaBHa mporpaMa OHOBJIEHHS pyxomoro ckiany Ha 2017-2021 poku
(3atBep/kena Ha 3acigaHHi AT «Ykp3anizauig» Big 29 mmctomamy 2016)
nepen0ayaloTh OHOBJICHHS, a TaKOoX TIOJIOBXKEHHS TEpMIiHIB eKcIuTyaTarlii
ICHYIOYOTO PYXOMOT'O CKJaJy Ha OCHOBI MPOBEICHHS BIAMOBITHUX HAYKOBO-
JTOCIITHUX 1 TOCTITHO-KOHCTPYKTOPCHKHUX POOIT.

OnuuM 3 HampsSMKIB TakuX JOCHIDKEHb € 3a0e3MeYeHHS HaIIHHOCTI,
TEXHIYHOTO pecypcy ocHOBHMX MmonyniB koHcTtpykuii TPC 1 MBPC. o Hux
BIIHOCUTBCSI TATOBHUM TMPHUBIA B IIJIOMY Ta (YHKIIOHYIOYAa B HMOTO CKJIajl TATOBa
3youacta mepemada (T3II). Ilpu upomy mpocBim mpoBeneHHs pemMoHTIB T3I1
3aCBITYUB, 110 3 NPUYUH JOCATHCHHS TPAaHUYHUX 3HOCIB 3YyOIiB IepeadacHo
BimOpakoByrOThcsl moHan 90% mectepers 1 Omm3pko 60% komic. ToOro,
0COOJIMBOCTI 3HOIITYBaHHS aKTUBHHX IOBEPXOHb 3YOIIIB CJiJ] BBa)KaTH OJIHUM 3
OCHOBHHX (DakTOpiB BIUIMBY Ha TexHiuHUU pecypc T3II, Big sSKOro CyTTEBO
3aJIeKUTH PECYPC TATOBOTO TIPUBOTY.

ToMy akTyanbHICTh TUCEPTAIIHHOT pOOOTH BU3HAYAETHCS ii CIIPSIMOBAHICTIO
Ha 30UTBIICHHS pecypcy Taropux 3yodactux mepenad TPC 1 MBPC 3ami3zHunp
VYKpainu 3a paxyHOK iX ONTHUMI3AI[IHHOTO MPOEKTYBaHHS 1 PEMOHTY.

3B'A30K Ppo0OTM 3 HAYKOBMMHM TMporpamMamMu, IJIAaHAMH, TeMaMM.

Hucepraniiiny poOOTy BUKOHAHO Yy BIANOBIIHOCTI 10 Jlep»kaBHOi mporpamu
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OHOBJICHHSI pyxomoro ckiany Ha 2017-2021 poku (3aTBepxkeHa Ha 3acimanHl AT
«Ykp3anizauug» Big 29 nucromaay 2016), Crpaterii po3BUTKY 3ajI3HUYHOIO
TpaHcnopTy Ha mnepiog no 2020 poky (cxBajieHa posnopskeHHsAM KaOinery
MinictpiB Ykpainu Nel555-p Bim 16 rpyans 2009 poky), a TakoX HayKOBO-
JocHiAHIA poOoTi «Po3po0JIeHHSI TEOPETUYHUX Ta €KCIIEPUMEHTAIbHUX METOIIB
JOCIIKEHHSI CTPYKTYpH, KIHEMATHKU 1 TUHAMIKA MEXaHIYHUX CUCTEM CY4YacHOTO
3aIi3HUYHOTO pyxoMoro ckiaay» (JAP0113U001028), B skux 3700yBau OyB
BUKOHABIIEM OKPEMHX PO3JILITIB.

MeTta i 3aBaaHHs JocJizKeHHsl. MeToro aucepTaliiHoi poOoTH €
BUPIIICHHS HAYKOBOT'O 3aBAaHHS 30UIBIICHHS TEXHIYHOTO PECypCy TATOBUX
3youyactux mnepenad TPC 1 MBPC 3ani3Huilb Ha OCHOB1 iX ONTHUMI3AIlIHHOTO
NIPOCKTYBAaHHS 1 PEMOHTY.

JInst moCATHEHHS ITi€1 METH BU3HAUYCHI TaKl OCHOBHI 3aBIaHHS JTOCIIIKCHHS :

— TMPOBECTH aHajli3 EKCIUTyaTallifHUX TMOIIKOIXEHbh OCHOBHUX MOMAYJIB
koHcTpyKiii cydacHux TPC 1 MBPC 3ani3uuiip;

— po3pobutu dopmanizoBane onucanHs KoHcTpykii T3I1 mist ypaxyBanHs
0coOMBOCTEN X BUKOpUCTaHHA y ckiafl TaroBux npuoaiB TPC 1 MBPC pizaux
cepiit;

— BHU3HAYUTU TMEPCHEKTUBHI HANPSIMKU MOJAJBIIOTO YJOCKOHAJIICHHS
ICHYIOUMX METOJIB JUIsl ONTHMI3alliifHOTO TpoeKkTyBaHHS 1 pemonty T3,
CIIPSIMOBAHMX Ha 30UTBIICHHS 1X TEXHIYHOTO PECYPCY;

— PpO3pOOUTH YAOCKOHAJCHUM METOJ ONTUMI3aIlIfHOTrO MPOCKTYBaHHS
TATOBOi ~ 3yOuacToi  mepemadi, CHOPSIMOBAaHMA HAa  BU3HAUCHHA  TaKUX
KOHCTPYKTHBHUX TapaMeTpiB IIECTIpHI Ta KoJjieca, MPU SKUX JOCATAIOTHCS
HaWKpaIi yMOBU B3a€MO/IIi 3yOIliB, XapaKTEePUCTUKH 1 MIOKa3HUKH 1X 3a4CTUICHHS,
BinnmoBigHUMN TexHiuHui pecypc T3I1;

— YIOCKOHAJUTH TEXHOJIOTII0 BHW3HAYCHHS TPU PEMOHTAX OCOOIMBOCTEH
3MIHU T€OMETPii KOHTAKTYIOUHUX MOBEPXOHB 3YOIIB IIECTEPEHB 1 KOJIC 3 pI3HUMHU

CTYIICHSIMU 3HOCY;
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— pO3pOOUTH TPOIEAYPY BH3HAUCHHS MPHU PEMOHTAX 3aJMIIKOBOTO IS
pi3Hux BapiaHTiB KomruiekTamii T3II mecrepHsiMu Ta KojecaMH 3 PI3HUMU
CTYTICHSIMH 3HOCY;

— MPOBECTH JIOCHIIKEHHS 3 BU3HAYEHHS pe3epBiB 30UIbIIEHHS TEXHIYHOTO
pecypcey Tarosux 3youactux nepeaad 1 TPC 1 MBPC BuzHaueHux cepiii;

— OUIHUTUM EKOHOMIYHY €(EeKTHUBHICTh BIPOBAKEHHS pe3yJbTaTIB
JTUCcepTaIiifHOl poOOTH Ha PEMOHTHHX MIIMPUEMCTBAX 3aJ113HUIIb.

O6’ckm OocniddcenHs — TPoOLEC MNPOEKTYBAaHHA Ta PEMOHTY TATOBUX
3yOuacTuX mepead TArOBOro Ta MOTOPBArOHHOTO PYXOMOTO CKIIay 3aJli3HHUIIb.

Ilpeomem Oocniodcennss — pe3epBU 3OUIBIICHHS TEXHIYHOTO PECypcy
TATOBMX 3yOYacTHX ITIepelad 3a PaxyHOK IiX ONTHUMI3aI[ifHOTO MpPOCKTYBaHHS,
BIUITMB 3MIHM F€OMETPHYHUX TapaMeTPiB KOHTAKTYIOUHMX IMOBEPXOHBb IMPH PI3HUX
CTYIICHSX 3HOCY 3YOIliB IIECTepeHb 1 KOJIC Ha XapaKTCPUCTHKH 3a4YCIICHHS Ta
3aJIMIIKOBUN PECYPC TATOBUX 3y0UacTHX Mepeaay.

MeTtoau jgocaimkeHHnsi. IlpoBeaeHi  jgochikeHHs  0a3ylOThCAd  Ha
BUKOPUCTaHHI: KJIACHYHUX TIOJIO)KEHb 3 Teopli Ta METOAIB MPOEKTYBAaHHS
nokomoTuBiB, MBPC Ta MeroziB aHanizy OaraTopiBHEBHX Il€papXiYHHUX CHCTEM
npu po3poOii GopmanizoBaHoro omnucanus koHctpykuii T3I1 y ckmami TsaroBux
OPUBOAIB  PI3HMX KJIAciB, METOAIB Teopii onTuMizaiii mpu  po3poOiri
YIOCKOHAJICHOTO METOMy I omnTuMmizamiiiHoro mpoektyBanHs T3II; metoni
neperBopeHHss koopauHat (Meromy I'.d.Mopomikina) 1 mpoekiiid 3aMKHEHOTO
BEKTOPHOTO KOHTYpY (MeTony B.A.3iHOBBEBA) 3 Teopii MEeXaHI3MIB 1 MaIIUH IS
OTPUMaHHS XapaKTePUCTUK 3aYETUICHHS 3yOIiB 3 PI3HUMU CTYIEHSAMH 3HOCY
IeCTepeHb 1 KOJIC; METOJIB MaTEeMaTUYHOTO IUJIAaHYBaHHS EKCIEPUMEHTY TIpH
OTPpUMaHHI y3araJlbHEHHX MAaTeMaTHYHUX MOJeNIied BU3HAUCHHS TapaMeTpiB
3a4eIUICHHS Ta ToKa3HWKiB MinHocti T3II; MeroxiB miHiWHOI anreOpu s
MATPUYHUX ONMHCaHb MACHBIB 3 pe3yJbTaTaMWd BU3HAYEHHS EKCIUTyaTaIiiHNX
3HOCIB mecTepeHb Ta komic T3I1.

HaykoBa HOBH3Ha olep:xkaHuX pe3yabTaTiB. B nuceprauiiiHiii poOoTi

BUPIIIEHO HAyKOBO-TMIPAKTUYHE 3aBJaHHsS 30UIBIIEHHS TEXHIYHOTO PECcypcy
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TATOBHUX 3y0O4acTHX MEpeaay 3a paxXyHOK YJOCKOHAJIEHHS iX KOHCTPYKI[Ii HA OCHOBI1
BU3HAUEHHUX IPU ONTHUMI3aLIHHOMY MPOEKTYBaHHI KOHCTPYKTUBHHUX MapaMeTpiB
IIeCTepeHb 1 KOJIC Ta TMPOBEAEHHS PEMOHTIB 3 YpaxXyBaHHSIM HasBHUX
0COONMBOCTEH 3HOCY KOHTAKTYIOUMX IIOBEpPXOHb 3YyOLIB 1 iX BIUIMBY Ha
sasmmkoBuii pecype T3IL

IIpu npomy BIIEpILIE:

— JUIsl BU3HauYeHHs ocoOnuBocted PyHkuionyBanHs T3I1 y ckimaal TAroBux
npuBojiiB TPC 1 MBPC po3pob6rieno ¢popmanizoBane 6J104HO-1€papXiuyHe OMUCAHHS
ix xKoHCTpyKuil y Burnsani «I-ABO» nepesa. loro BUKOPHCTaHHS B CIPIMOBAHUX
Ha 301UTBIICHHS] PeCcypCy MOCIIHKCHHSAX JO3BOJHMTHh YPaxOBYBaTH KOHCTPYKIIiHHI
ocobnmBocTi 3’eaHanb enemMeHTiB T3II 3 TATOBUM €JIeKTPOJBUTYHOM 1 KOJIICHOIO
napoto;

— 3aMpONOHOBAHO YJOCKOHAJICHUH METOJ ONTHMI3aI[ifHOTO TPOEKTYBaHHS
T3I1, sxuii Oa3yeTbcsi Ha BiAMOBITHOMY (OpMaTi30BaHOMY OIHMCAaHHI 3aaadi
YMOBHOiI OaraToMipHOi OomNTHMIi3allii 3 OOMEXKEHHSIMH, OTPHUMAHO MaTeMaTHYHI
ONMMCAaHHsS, K1  3a0e3MeuyloThb  3HAXO/DKEHHA  ONTUMAJIbHUX  3HAYEHb
KOHCTPYKTUBHUX IMapaMeTpiB IIECTEPEeHb 1 KONIC, TPH SKHX JOCITAIOTHCS
HalKpallli yMOBH B3aeMOJii 3yOIliB, XapaKTepUCTHKH 3a4eIVICHHS 1 30UIbIICHHM
TeXHIUHUN pecypc gocnimkyemux T3I1;

— 3alporNOHOBAHO HOBUH EKCIEPUMEHTAIBbHO-PO3PAXYHKOBUUA METOJ
BU3HAYEHHs IPU PEMOHTaxX OCOOJIMBOCTEH 3MIHM TE€OMETPUUYHHUX MapaMeTpiB
KOHTAKTYIOUUX MOBEPXOHB 3yOIliB MPHU PI3HUX CTYIEHAX 3HOCY MIECTEPEHB 1 KOJIC
Ta OIIHIOBaHHS iX BIUIMBY Ha XapaKTEPUCTUKHU iX 3aYCTUICHHS 1 3aJIMIIKOBHMA
pecypc T3II. OrpuMaHO HOBI MaTeMaTH4HI OINMCAHHS JJI1 BHU3HAYCHHS TOYOK
KOHTAKTY, JIiHI1 1 MOKa3HUKIB 3a4eIICHHS 3yOIIiB 3 PO3TISTHYTUMHU TIPODIIIMH.

Y 10CKOHAIIEHO:

— CTPYKTYpY 1 3MICT 3A1MCHIOBaHHX TPH MPOEKTyBaHHI po3paxyHkiB T3II.
3amporoHOBaHO TpPH pO3paxXyHKax 3 BHU3HAYCHHS HANpyKEeHb 3TUHY 3YyOIIiB
BUKOPHUCTOBYBATU OTpUMaH1 GOPMYJIH JJIsl YTOUHEHOI'O0 BU3HAUYCHHS KOE(DII[IEHTIB

dbopmu 3yOI111B B 3aJI€KHOCTI Bl YKcia 3yOI1iB 1 0OpaHUX KOE(IIEHTIB 3MILLICHHS.
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[Ipy mpoBeneHHI PO3paxyHKy O4IKyBaHOro TexHiuHoro pecypcy T3II mouuisHO
ypaxoBYBaTH BIUIMB HAa HOTO BEJIWYMHY 1 MOKAa3HUKH MIITHOCTI OCOOJUBOCTEH
reoMeTpli KOHTAKTYIOUUX NpoQuIiB 3yO1iB, M0 3a0€3Meuyl0Th OTPUMaHI B pOOOTI
BIJITOBIJTHI MAaTEMATHYH1 OITMCAHHS;

— TEXHOJIOT1I0 BU3HAYEHHSI IPU PEMOHTAX CTYNEHIB 1 0COOJMBOCTENH 3HOCY
3y6uiB mecrepenb 1 koiic T3II. CtymiHb 3HOCY MOUUIBHO BU3HAYaTH 3a 3MIHOKO
TOBIIMHKM 3YOIIB 3a TMOCTIHHOI XOpaot0. [l BHU3HAYCHHS TE€OMETPHYHHUX
0CcO0IMBOCTEN 3HOCY JAOIUTFHO BUKOPHUCTOBYBATH PO3POOJICEHUH 32 y4acTiO aBTopa
NAaTeHTO3aXMIEHUH METOJ EeKCIIePHUMEHTAIbHOTO OTpUMaHHA 1 00poOKH
1 poBUX ONUcaHb MPodiIiB MO BCiil BUCOTI 3y0a.

IlpakTuuHe  3HAYEeHHs  OJep:KaHUX  pe3yJbTaTiB.  PesyibTaTH
ONTHUMI3aIliIHHOTO TPOCKTYBAHHS TATOBHX 3yO4YacTHX Iepeaad TEIUIOBO3iB cepiit
M62, 2TE116, TEII70 Ta enextpomnoizniB cepiii EP2 1 EP2P opientoBani Ha
PAKTUYHE BUKOPUCTAHHS JJIs YAOCKOHANEHHs KOHCTPYKIi icHytounx T3II mpu ix
MOJIEpHi3allii 3 METOI peaiizallli BU3HAUCHUX Pe3epBiB 30UIBIICHHS TEXHIYHOTO
pecypcy.

BukopucranHs pekoMeHIallii 3 BU3HAYCHHS CTYIEHIB 3HOCY IIECTEPEHb 1
KOJIC TIPH JEMOBCHKUX PEMOHTaX Ha OCHOBI BUMIPIOBaHbL TOBIIWH iX 3yOIliB 3a
MOCTIMHUMH XOpJlaMH 3a0e3leuye YTOUHCHE BHU3HAYCHHS MOMEHTIB HAOJMKEHHS
3HOCIB JI0 TPAHUYHHUX 3HAYCHD 1 OUIKYBaHUX 3aTUIIKOBUX pecypciB T3I1.

Otpumani pe3ynabTaTH PO3PAXyHKOBO-EKCIIEPUMEHTAIBHOTO JOCIIIKEHHS
T3I1 enexrponoizniB cepii EP2 3 BU3HaYeHHS 0COOIMBOCTEH 3HOCY, OIIHIOBAHHS
3MIHM TeOMETpil KOHTAKTYyIOUUX IMOBEPXOHb 3YOIlIB Ha iX 3aJHMINKOBUH peCypc
nepenani aJis BIPOBAKEHHS B MOTOPBAarOHHOMY Jemno «XapKiB» perioHalbHOi
¢inii «IliBgenna 3amizaunsgy AT «YKpaiHCbKa 3aITi3HULIS.

Marepianu aucepTaimiitHoi poOOTH BHUKOPHUCTOBYIOTHCS Y HABUYATHLHOMY
nporeci YKpaiHChbKOTO JIEP>KaBHOTO YHIBEPCHUTETY 3aTI3HUYHOTO TPAHCIIOPTY TPH
MIArOTOBIIl OakalaBpiB 1 MaricTpiB 3a cHemianbHICTIO 273 — 3ami3HUYHUN

TPaHCIIOPT.
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Oco0uctnii BHecoKk 3700yBaya. Y HayKOBHX IMpalsX, OMYOJIKOBaHUX Y
CIIBaBTOPCTBI, 3700yBaueM IMpoBeleHa Taka pobora: [1] — 3ampomoHOBaHUU
yIOCKOHAJICHUN MeToA onTuMizauiitHoro mpoektyBanus T3I1; [2,6,16,18] —
KOHKPETH30BaH1 MEPCIEeKTUBHI POOOTU 3 MOAAIBIIOTO yIOCKOHAJICHHS ICHYIOUUX
MeToliB npoekTtyBaHHs Ta pemonty T3II; [3,8,13] — npoBeneHo HOCHIIKEHHS 3
BU3HAUEHHSI pE3epBIB 30UIBLIEHHS TEXHIYHOIO PECYpCy TATOBUX 3yO4YacTUX
nepenay; [4,7,9,17] — mnpoaHamizoBaHl Ppe3yibTaTH EKCIEPUMEHTATbLHUX
JOCIIPKeHb 3 BU3HAYEHHS 0COONMBOCTEM (POpMyBaHHS €KCIUTyaTallfHUX 3HOCIB
3yOmiB mecrepenb 1 kojic T3II cywacHoro MBPC, a Takox iX BIUIMB Ha
3IMIIKOBUN pecypc mepenadi; [5,7,11,12,14] — otpumani Tta anpoOoBaHi HOBI
MaTeMaTH4YH1 ONMHMCAHHA U1 BU3HAYEHHS TOYOK, JIIHII 1 MOKa3HUKIB 3a4eTICHHS
3yomiB T3II 3 posrmsuyrumu npodumsimu; [10] — po3pobneHe (opmarnizoBaHe
omucanHs koHcTpykuii T3IT y Burmami «I-ABO» nepesa;  [15,19,20] —
3alpOIIOHOBAaHI HOBI TEXHIYHI PIIIEHHS 1 BIAMOBIIHE MporpamMHe 3a0e3MeueHHsI
JUTSl YTOCKOHAJIGHHSI TEXHOJIOT1i BU3HAYEHHS NP PEMOHTaX OCOOJIMBOCTEH 3MIiHU
reoMeTpii KOHTaKTYyIOUUX TOBEPXOHb 3YyOIliB IIeCTepeHb 1 KOJIC 3 PI3HUMHU
CTYTICHSIMH 3HOCY.

Amnpodauisi pe3yabTatiB qucepramii. OCHOBHI pe3yJbTaTH AUCEPTALINHOT
poOOTH TOMOBIATUCh, OOTOBOPIOBAIMCH 1 OTPUMalIM TO3WTUBHY OIIHKY Ha
MDKHApOJHUX HAYKOBO-TEXHIYHUX KOH(MEpeHIisax: 75—77 MbKHaApOJIHUX HAYKOBO-
texHiuanx koHdpepenisnx YkpJA3T (m. Xapkis, kBitenb 2013-2015 p.p.); 79-80
MDKHApOJHUX HAyKOBO-TeXxHIYHUX KOoH(pepeHIisax YkpAY3T «Po3BuTok HaykoBOi
Ta IHHOBAIIMHOI MIsITFHOCTI HA TpaHcmopTi» (M. XapkiB, kBiTeHb 2016-2018 p.p.);
30 MiKHApOAHIN HayKOBO-TIpakTU4HIN KoH(pepeHmii «lHpopmaliifHO-KepyoUi
CUCTEMHU Ha 3aJi3HUYHOMY TpaHcmopTi» (M. XapkiB, rpyaeHs 2017 p.);
MDKHApOJIHIA HayKOBO-TIpakTHUHIA KoHpepermii «Modern methods, innovation
and experience of practical application in the field of technical sciences» (ITombima,
M. Pajom, rpyaens 2017 p.).

Hyo6aikanii. BinnoBigHo no temu aucepraiii omyOiikoBaHO 20 HayKOBUX

npaip, y Tomy yuciai 10 HaykoBUX cTaTedl y (paXOBUX BHUAAHHSX, 3aTBEPKEHUX
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MOH Vkpainu, 3 Skux 6 BKIIOYEHO O MDKHAPOJHMX HAyKOMETpPUYHHUX 0a3, 7
mpaip anpoOaiiifHoro xapakrepy Ta 3 A0JIaTKOBI mpaili, 3 SkuX 1 mateHT Ykpainu
Ha KOPUCHY MOJIENhb 1 2 CBIJOIITBA PO PEECTPAIIiI0 aBTOPCHKOTO MTpaBa Ha TBI.
Ctpykrypa Ta o0caAr aucepraumii. JlucepTtarlisi ckiIajaeTbcs 3 aHOTAIlI],
BCTYIY, TPHOX PO3/ILJIIB, BACHOBKIB, CIIUCKY BUKOPUCTAHUX JIKEPEN Ta JOJATKIB.
[loBHu# o6car aucepranii  ckiagae 220 CTOPIHOK, 3 SIKUX 0OCAT OCHOBHOTO
TekcTy — 137 cTopiHOK, HaBeieHO 53 pucyHku Ta 19 Tabauilp 3a TEKCTOM, CIIHMCOK

BUKOPUCTaHUX Jxkepen 13 124 naliMenyBanb, 10 nogaTkis.
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