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Kmouosi  cnosa:  BIBPAIIM, EJIEKTPOIIOI3Jl, IHAUKATOP,
MAIIIMHHE HABYAHHS, OITOPHI BEKTOPH, TAT OBUM PEJTYKTOP.

OO0’ €eKT TOCHIKEHHS] — TIATOBUM PEAYKTOP EIEKTPOIIOi3/a.

Merta wmarictepcbkoi poOOTH moJisrae B MiABUILECHHI €()EKTUBHOCTI
KkJacudikanii TEXHIYHOTO CTaHy TATOBUX PEAYKTOPIB €JIEKTPOMOI3/1B

VY wmarictepcbkiii poOOTI PO3IIIANAETHCA BHUJIM HECHPABHOCTEH TIATOBUX
PEAYKTOpIB €JEeKTPOIOi3/iB 1 MPONOHYETHCA BIPOBAIKEHHS YIOCKOHAJIEHOI
TEXHOJIOT1i  BIOpOAIarHOCTYBaHHSA. Y CTaHOBJEHO, 10 ocoOnuBocti [IP-1
€JIEKTPOIIOI3/1IB HE I03BOJIAIOTh BU3HAYATH TEXHIYHUI CTaH TATOBUX PEAYKTOPIB 13
BUCOKOIO JIOCTOBIPHICTIO TPAJUIIMHUMU METOJaMH  BIOpPOiJarHOCTYBaHHS.
3anponoHOBaHO BMPOBAPKYBATH B TEXHOJOTIIO BIOPOAIarHOCTYBAaHHS METO]
OMOPHUX BEKTOPIB, SIKUWA JO3BOJUTH 3IIACHUTH OlHApHY KIacU]IKaIliio
TEXHIYHOTO CTaHy Ha «CIPaBHUI» 1 HECTIPABHUI 1 M030aBUTH JlarHOCTA MOTPeOU
B Cy0’€KTHBHOMY aHaJji31 CIIEKTPiB BiOparlii.

3a  pesynbTaTamMu  MiJ[paxOBaHa  €KOHOMIYHAa  €(EeKTUBHICTh  BIJ
YOPOBAPKEHHSI 3alPONIOHOBAHOIO METOJY Y TEXHOJIOTII0 PEMOHTY TITOBUX
PEAYKTOPIB €JIEKTPOIOi3/iB.

ABSTRACT

This master's qualification work includes 20 presentation slides, 103 sheets
of explanatory notes in A4 format, including 35 figures, 9 tables, 16 references.

Keywords: ELECTRIC TRAIN, INDICATOR, MACHINE LEARNING,
SUPPORT VECTORS, TRACTION GEARBOX, VIBRATION.

The object of the study is the traction gearbox of electric train.

The purpose of the master's thesis is to enhance the effectiveness of
technical condition classification for electric train traction gearboxes.

The master's thesis examines types of traction gearbox malfunctions in
electric trains and proposes the implementation of an improved vibrodiagnostic
technology. It was established that the characteristics of RR-1 for electric trains do
not allow for highly reliable determination of the technical condition of traction
gearboxes using traditional vibrodiagnostic methods. It is proposed to integrate the
Support Vector Machine method into vibrodiagnostics technology, which will
enable binary classification of the technical condition into "serviceable" and
"unserviceable," and eliminate the diagnostician's need for subjective analysis of
the vibration spectra.

According to the results, economic efficiency from the implementation of
the proposed method in the technology of repair of traction gearboxes of electric
trains was calculated.



Beryn

[TigBuIIEHHST pecypcy BY3JiB TIATOBOTO PYXOMOTO CKIIAAy 3aBXAU Oyio
OPIOPUTETHUM 3aBJAHHSAM JJIsi TPAHCHOPTHUX MAIIMHOOYIIBHUX raiy3en
PO3BUHYTHX KpaiH. YMOBH po0OTH cydacHOTO oOnanHanHs Ha TaroBomy (TPC) ta
MOTOpBaroHHomy pyxomomy ckiajii (MBPC) oco61uBo moB'si3ani 3 MiJIBUILICHUMU
K TETUIOBUMH, TaK 1 YAApHUMHU HABaHTAXXCHHAMH. Y 3B'SI3KYy 3 LIUM JO OKpEMHUX
By3J1B YCTaHOBJIIOIOTh BHCOKHMH piBeHb BHUMOr. lLle crocyerbcsi, Hacammepen,
3a0e3nevYeHHs] HalliMHOI pOOOTH TATOBOTO MPUBOAY. TSATOBHI MPUBOA — OJUH 13
TOJIOBHMX, HAWOUIbII BIANOBIAAJbHUX BY3JIB, SKUH € 1HAUKATOPOM CTaHy B
[IJIOMY, OCKIJTBKM MOT0 BIIMOBA MPU3BOJUTH 0 BTpPATH MpPale3aTHOCTI BChOTO
nokomotuBa Ta MBPC.

3nauny HeOe3neky s JIokoMOoTuBIB Ta MBPC cTaHOBUTH 3HOIICHHS
MEXaHIYHOI YaCTHUHHM TATOBOrO MpuBOAY. Jl0 HEl HamexaTh: TITOBUM JBUTYH,
TATOBA TMepenaada Ta KoiicHa mapa. Hailbinpmn Ba)XKOAOCTyMHA I aHAMI3y Ta
OLIIHKM CTaHy — TATOBa Mepejadya 4yepe3 KOHCTPYKTUBHI OCOOIMBOCTI BUKOHAHHSI.
[i ymoBM po6OTM MHOB'S3aHi 3 BIUIMBOM 3HAYHHMX OCHOBUX Ta KOHTAKTHHX
HaBaHTa)XE€Hb, MIJBUIICHUX TEMIIEpaTyp Ta KOpPO31HHO-aKTUBHOIO CEPEIOBHIIA.
ToMmy BH3HAUEHHS [IarHOCTUYHMX O3HAK Yy pI3HUX MOAAHHAX BiOpaLIiHUX
CUTHAJIIB Ta TMOJaibllla KIacH(IKaIisd TEXHIYHOTO CTaHy TITOBUX Tiepeaad
CTAHOBUTH OCOOJIMBUM IHTEPEC IJI JOCTIKEHB [1].

Mema oocnioxcenHss— MIABUIIEHHS ~ €(pEeKTUBHOCTI  Kiacudikarii
TEXHIYHOTO CTaHy TATOBUX PEIYyKTOPIB €JIEKTPOMOI3/iB.

06 ’exm docniodcenHs — TATOBUM PEyKTOP €IEKTPONoi3/a.

Ilpeomem  Oocniddicenns — TEXHONOTIST  JIarHOCTYBAaHHA  TSTOBOTO
PELYKTOpA €IEKTPOIOI3aa.

Y pobomi nocmaeneni maxi 3a60anms:

1) BUBHAYUTH MPUYUHU BIIMOB TATOBHUX PEAYKTOPIB €JIEKTPOIIOi3/iB;



2) oOpaTi O3HAaKHM TEXHIYHOTO CTaHy BY3JiB TATOBUX PEAYKTOPIB Y
4acOBOMY 1 YaCTOTHOMY B1OpaIiiiHOMy MOIaHHI;

3) ynpoBaauTH METOJ MAIIMHHOTO HAaBYaHHS JJIsl Kiacuikallli TeXHIYHOTO
CTaHy TATOBOTO PEIYKTOPa;

4) mpoBeCTH  TEXHIKO-€KOHOMIYHE  OOTpYHTYBaHHS  BIPOBAKCHHS

J1arHOCTYBaHHSA TATOBUX PEIYKTOPIB €JIEKTPOIMOi3/iB.



BucHosknu

1) docBim mokazye, 10 HAWOUIbII TMOIMIMPEHUMHU TPUUYUHAMH BIJIMOB
TATOBUX PEIYyKTOPIB €JEKTPOMOI3AiB € pyHHYBaHHS OOJITIB T'yMOBOKOPJIOBOI
MypTH Ta 301IbIIEHUNH OCHOBHI pPO30Ir, KU BUHUKAE Yepe3 HECHPaBHICTD
HIJIIMITHIKA KOYEHHS NepeIHboi KpUIIKU. Lle migkpeciioe KpuTuyHy notpedy B
OCHAIIIEHH] JIEMO M1arHOCTUYHOIO amaparypolo ISl PEeryJSpHOTO BUKOPHCTAHHSA
nig gac TO Ta [1P enekTponoi3iB ycix cepi.

2) 3acTocyBaHHS CIEKTPaJIbHUX METOJIIB BiOpojiiarHocTyBaHHs mija yac T1P-
1 enmexTpomoi3AiB 4acTo MPU3BOJAUTH JO HETOYHUX pe3yibTaTiB. Lle BimOyBaeThCs
TOMY, 1110 Ha IIMPOKOCMYTOBHUX CIIEKTpax BiOpailii Ta criekTpax oOBiIHOI BiOparlii
3'SABIsS€TbCA  OaraTo  MOMWJIKOBHX  YacTOTHUX  CKJIQJ0BUX. Po3paxyHOK
CTaTUCTUYHHUX MOKa3HHUKIB 4acoBOi (¢opMu BiOparlii /g CIpaBHUX 1 HECIIPABHHUX
€JIEMEHTIB TPHU3BOJAWTH JO 3HAYHMX BIAMIHHOCTEM. IlI BIAMIHHOCTI TaKOX
CIIOTBOPIOIOTH PE3yJIbTATH JIIarHOCTUKUA Ta BKa3yIOTh Ha HEOOXIAHICTh BBEICHHS
MOPOTrOBHUX 3HAYEHb.

3) YopoBamKeHHS METOAY OIOPHUX BEKTOPIB JO3BOJIAE TMPOBECTH UITKY
OiHapHy KiIacu]ikaiiro TEXHIYHOTO CTaHy (crpaBHUM/HecnipaBHuid). 1{e 103BOIUTH
YCYHYTH HEBHM3HAYEHICTh, 3 SIKOIO CTUKAIOThCA [[1arHOCTH, BUKOPHCTOBYIOUU
TpaJMIIIITHI YacOBi Ta YaCTOTHI METOJU BIOPOI1arHOCTYBAaHHSI.

4) 3aBAsSKM BOPOBAIKEHHIO BIOPO1arHOCTUYHOTO KOMILICKCY, OYiKyBaHUU
EKOHOMIYHMI €(eKT MPOTATOM PO3pPaXyHKOBOTO MEPioay CTaHOBUTH 660499 rpH.
[uBecTHii y el KOMIUIEKC TOBHICTIO TOBEPHYThCS Ha MIOCTHH piK #oro

BUKOPHUCTAaHHA.
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