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MMPOBJIEMA BU3HAYEHHSI TEPMIHY «HAIAHICTb».
METOJ0JIOI'ISA IOBYJ0OBU TA BUBYEHHS HAIIMHOCTI
BAHTAXHHUX BAI'OHIB

Mera. HaykoBa po0oTa cripsiMoBaHa Ha PO3KPUTTA iCHYIOYOI IMPOOJIEMH BU3HAUYCHHS TEPMiHY «HAMIHHICTBY Ta
Ha/TaHHS OOTPYHTOBAHOTO BU3HAYEHHS IIFOMY TepMiHy. B xomi mocmimkeHHs nepeadavdaeTbes po3pooka KOMIUIEKCY,
SIKHHA BKJIIOYAE B cebe METOOJIOTII0 Ta BINIOBIAHY TEPMIHOJOTIIO, 0 Oyae BimmoBimatu miicHOCTI. MeToguKa.
B nmammii ac icHye Teopis HamifHOCTI y BHUIJISIII OKPEMOTO BHIIAQJAKY HMOBIPHICHO-CTATHCTHYHOI Teopii, sKa
BHKOPHCTOBYETHCS ISl BH3HA4YCHHs abo mepenOadeHHs HAcTaHHS BiIMOB 00’ekta. B mexax icHyrouoi Teopii
chopMyIbOBAaHUN TEPMIH «HAJAIHHICTHY, BH3HAYEHI HMapaMeTpH, siki Hanexarb 1o Hel. Pe3yabratn. Ha ocHoBi
MPOBEJCHOTO aHaJi3y AOCIIKEeHb, B MEXaX iCHYI04O01 Teopil HafiiHOCTI Ta OCOOMCTHX MiIpKYBaHb aBTOPIB pOOOTH,
Oys0 chopMyIbOBaHE BU3HAUCHHS TEPMIHY «HAIIMHICTHY. 3alpOIIOHOBAHO METOIOJIOTIIO MOOYIOBH Ta BHBUCHHS
HalifiHOCTI 00’€KTa Ha MpPHKJIaAl BaHTaXHOro BaroHy. HaykoBa HOBHM3HA. ABTOpaMH 3alpONOHOBAaHO HOBE
BU3HAYCHHS TEPMiHY «HAIIMHICTB». A came: HaIidHICTh — II¢ OIiHKa 34aTHOCTI 00’€KkTa 30epiraTtu 3aKiIajcHi
BJIACTHBOCTI B YCTaHOBJIEHMX MEXKaxX 1 4acOBOMY IIPOCTOpi, B yMOBax 30epiraHHs W TPaHCHOPTYBaHHS, a TAKOX
BUKOHYBATH HEOOXiHI (QyHKLIT B 3aJaHUX PEKUMAaX EKCIUIyaTallil 3 BUKOHAHHSM TEXHIYHOTO OOCIyroByBaHHS Ta
peMoHTy 00’ekTta. Jlo HagiifHOCTI HaneXaThb mapaMeTpu: Oe3BiIMOBHICTB, JOBTOBIYHICTh, PEMOHTOIPUAATHICTh Ta
30epeKyBaHICTh, SIKUMH XapaKTepH3YeThcs 00’€KT. Tako po3poOiieHa METOHONOTiS MOOYIHOBH Ta BHBUCHHS
HaJIHHOCTI BAHTAXKHOTO BaroHa, sIka OXOILTIOE: 1) KOHCTPYKTOPCHKY, TEXHOJIOTIYHY Ta eKCIUTyaTalliiiHy HaliifHICTh;
2) HayKOBHH EKCIIEPHMEHT, SKHH BKJIIOYA€E MOJCIIOBAaHHS POOOTH BAaHTAXHOTO BaroHa B PI3HMX YMOBax Ta
eKCIUTyaTalllfHUX peXuMax; 3) Teopilo HaJilHOCTI, NpeicTaBiieHy KOMOiHOBaHOK ab0 MOAM(DIKOBAaHOI, MLIO
OXOIUTIOE MaTeMaTH4Hi Ta (i3uuHi ocHOBY; 4) baecoBy craTucTuky, KOTpa HaJae MOXJIMBICTh OIMCATH Pi3HI CTAaHU
BaHTKHOI'O BaroHa 3 po30MBaHHIM HOrO HAa OCHOBHI CKJIQJOBiI Ta, 3 BIAMOBIMHOI HMOBIPHICTIO JJIS KOXHOT
CKJIaZIOBOi, ONUCYBATH 3arajbHy HaailHicTh. [IpakTHyHa 3HauUMMicTh. Pe3dynbraT poOOTH IO3BOJISIIOTH HAJATH
MOBHY 1 JOCTOBIPHY KAapTHHY IPH BIIIOBIIHIA BIIMOBI BaHTQ)XHOTO BaroHa Ta YAOCKOHAIHWTH IiJXOAU IO
moOyTOBH 1 BUBUCHHSI HAIIMHOCTI BaroHa B I[LIIOMY.

Kniouosi croea: BaHTaxXHI BaroHu; HaIHHICTh; BIIMOBA; HMOBIPHICHO-CTATUCTUYHA TEOPIisl; MAaTEMaTHYHA CTa-
TUCTHKA
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Beryn

3ai3HUYHHI TPAHCIIOPT Y BCHOMY CBITi 3aiiMae
3HaYHy YaCTUHY PHHKY TIIOCIYT, SKi TIOB’s3aHi
3 OpraHizami€ro Ta 3a0e3MECYCHHSIM IEePEBI3HOTO
nporecy [4, 15, 17]. OCHOBHOIO i TOJOBHOO 3aja-
YeI0 3aJI3HUIb € MiABUINEHHS PiBHA OC3MEKH PyXy
MOT3/iB, Ha SKy BIUIMBAIOTh HAMIHHICTH 1 Oe3Bif-
MOBHICTh PYXOMOTO CKJany, JIiHIA eleKTporepe-
a4 Ta 3B’SA3Ky, NPHUCTPOIB OJIOKYBaHHS, CTaH
1 ipoistb Koii.

BaHTaxkHuil pyXxOMU# CKIlaja, 0COOJIHMBO MiBBa-
TOHH, Cepe]] 3araJibHOI KUTBKOCTI BiJIMOB 3aJIi3HH-
YHOTO TPAHCIIOPTY 3HAXOJUTHCA Ha TIEPIINX TO3H-
misx [14, 16]. Lle moB’s3aH0 3 TUM, IO KITBKIiCThH
BAaHTAXXHOTO PYXOMOTO CKJaay € HalOiNbIIoro,
OCKIBKH BaHTaXKHI MIEPEBE3CHHS € OCHOBHOIO J0-
X1THOO MisUTBHICTIO 3aTi3HUI Y BCHOMY CBITI.

Ha wapiiiHicTh pyXOMOTO CKJIaly BIUIMBA€E
KOHCTPYKIliS 1 TEXHOJIOTiS BUTOTOBJEHHS BCiX
cknanoBux [1, 8]. Tomy, Ha erami MpOeKTyBaHHS
HEOOXiIHO 3aKJIacTH JOCTATHIO MII[HICTh KOHCTPY-
KIii 3 ypaxyBaHHSM TEXHOJOTIl BHTOTOBJICHHS,
a TakoX BpaxyBaTH eKCIUTyaTalliiiHi ¢aKkTopu
1 IOCBiJI BeICHHSI BATOHHOT'O TOCIIOApCTBA.

OpnHiero 3 poOiieM cy4acHOi Teopii HaxiHOC-
Ti, 3aCHOBAHOI Ha KIIACHYHHUX IMOBIpHICHUX METO-
JlaX, € HEMOXXIIUBICTh aJeKBaTHOTO TOYHOTO Tie-
penbadeHHsT MOMEHTY BHUHUKHEHHS BIIMOBH SIK
BUMAAKOBOI moii. OCKiTbKM MOMEHTY BiJIMOBHU
00’exTa (0COONHMBO TPHUBAJIOTO BUKOPUCTAHHS) 3a-
3BUYAA TIEPEeAyIOTh CKIamaHi BHYTpimmHi 3miau. Lli
3MIHHM Y BaHTQ)XHUX BaroHaX MOXYTh IMO-Pi3HOMY
MIPOSBIIATHCS 3aJIe)KHO BiJ MICIS Ta XapakTepy
BIJIMOBH.

CydacHa METOJOJIOrIS HaAIMHOCTI TMOBUHHA
BKJIIOYATH B cebe MM KoMIUIeKe MeTomiB. [lia-
JIEKTUYHUNA METOX HEOOXIIHWI [UII BWUBYEHHSA
BChOTO 00’€kTa JociifkeHHs. TakoX TOBHHHA
OyTH BH3HAU€Ha TEPMIHOJIOTiS, Ha SKY CIIUPAIOTh-
Cs TOAalbIlle EeKCIepUMEHTANbHE JTOCIiKEHHS
1 BUCHOBKH.

ExcriepuMeHTaNbHI JaHI Ta pe3yJIbTaTH Mpak-
THYHOTO JIOCBiAy MiIAar0Thes (Hi3MKO-MaTeMa-
THYHIHA 00poOIli, a maii, HaKomM4YeHa iH(OpMAaIIisa
Mia€ThCS aHA3ZY 1 CHHTE3Y SIK OJTHOMY 3 OCHOB-
HUX METOJIIB OOpOOKHM pe3yJbTaTiB HOCHTIIKEHHS,
MICJIsS 4YOro 3a JIOTIOMOTOK) METOMIB IHAYKINI Ta
TMEAYKIlii, O TO3BOJISIIOTH Bill YaCTKOBUX (haKTiB
Ta TIOJIOXKEHb, MEPEUTH A0 3arajlbHUX BHUCHOBKIB.

I TinbKH TOAl pOONATHCS TEOPETUUHI BUKIIAKH, AKi
€ OCHOBOIO TeOpii HalIHHOCTI.

IcHyroua MeTomoJOTisI BHWBYCHHS HAIIHHOCTI
CITUPAETHCS] HA MOPAIIBHO 3aCTapily TePMiHOIOTI0
1 He BUKOPHCTOBYE Yy CBOIiX po3paxyHKax (Teopii)
OaraTuil eKCIIepUMEHTAJIbHUI MaTepial 1 pe3ylib-
TaTl MPAKTHIHOTO JOCBiTy. B OCHOBY I1i€l MeTo-
moyorii moKjameHli MareMaTU4Hi METOOU IOCIHi-
JOKEHHsI, 10 0a3yloThCsl Ha pe3yjbTaTax BiJIMOB
TEeXHIKH 0€3 ypaxyBaHHsI NMPUIHH, IO X BUKJIHKA-
10Th. TiABKHM KOMIUIEKC IOCTIJKYBaHHX 1 TICHO
MOB’s13aHUX MK cOOOI0 NMUTaHb Y BUBYCHHI Halili-
HOCTI MOXXE€ JaTH TOBHY 1 JOCTOBIPHY KapTHHY
JTOCITI/IXKYBAHOTO SIBUINA TIPH BiIITOBITHIN BiAMOBI.
Lleit koMmIeKkc MOBUHEH BKJIIOYaTH B cebe MeTo-
JOJIOTiI0 Ta BIiAMOBIOHY TEPMiHOJIOTIIO, WO Oynae
BIAIIOBigATH IIMCHOCTI.

IcHyroumii moHATIHHUE amapaTt Teopii HamiIHHO-
CT1 periaMeHTOBaHMH 3a JOTOMOIOI0 JOCHThH Be-
JIMKOI KiJTBKOCTI HOPMAaTHBHO-TEXHIUYHHX JOKyMe-
HTiB. Panime — e I'OCTu, OCTu, PTM, PJI [2];
3apaz — JICTYVY [5, 6].

Jami crpoOyemMo TmpoaHami3yBaTH iCHYHOUWH
MOHATIMHUH amapaT Teopii HagIHOCTI.

MeTta

Hanatu moBHY i AOCTOBipHY KapTHHY MOCIi-
JOKYBaHOTO SIBHIIA TIPU BiAMOBIAHIN BiaMOBi. Po3-
POOUTH KOMIUIEKC, KM BKIIIOYAaE B ce0e METOJI0-
JIOTIfO Ta BiANOBIIHY TEPMIiHOJOTIIO, 10 Oyae Bif-
MOBiIaTH MIMCHOCTI.

MeTtoauka

V [5] HaBOAMTHCS BU3HAYCHHS HATIMHOCTI — II€
BJIACTUBICTH 00’€KTa 30epiratu y Jaci B yCTaHOB-
JICHUX MeXaX 3HAYeHHS BCIX MMapameTpiB, AKi xa-
PaKkTepu3yIOTh 3[aTHICTh BHKOHYBAaTH MOTpPiOHI
GYHKLIT B 32IaHAX PEXHMMax Ta yMOBaX 3acToCy-
BaHHS, TEXHIYHOTO OOCIyrOBYBaHHS, 30epiraHHs
Ta TpaHcmopTyBaHHs. KpiM Toro, HaBOIAThCS IBi
MPHUMITKH, TIepIa 3 SKUX MOJSIrae y ToMy, 110 Ha-
MIMHICTL € KOMIIJIEKCHOIO BIACTHBICTIO, IO 3aJle-
KUTH BiJl TIpU3HA4YCHHS 00’€KTa 1 YMOB HOTO 3a-
CTOCYBaHHS, MOXE MICTUTH B €001 Oe3BiaMOB-
HICTb, JOBIOBIYHICTb, PEMOHTONPHUIATHICTE Ta
30epeKyBaHICTh UM TIEBHI MTOETHAHHS ITUX BIIACTH-
BOCTEH; Apyra, 0 HaBeIeHUH TEPMiH BUKOPUCTO-
BYIOTb JIAIIIE JUTSI 3aralbHOTO HEKIIBKICHOTO OTHCY
BKa3aHUX BJIACTUBOCTEH.
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To6to B ICTY npormucaHo, 110 1I¢ BIACTHBICTH
00’€exTa. SIKIO Il BIACTHUBICTH, TO BOHA B OJHUHI
mpormcana. JloOpe, MO B TPHUMITII TPOIHUCAHO
CIIOBO «KOMIUIEKCHa», alie, 3HOBY-TaKd, BJIAaCTH-
BICTh B OJHHWHI, a Jaji mepepaxoByeThCs Oe3Bil-
MOBHICTb, JOBIOBIYHICTh, PEMOHTONPUAATHICTH Ta
30epekyBaHicTh. JIoriuHO OUTBIT MpaBHIILHUM Oy-
j10 O, 1110 HAIIHHICTh — L€ KOMIIIEKC BJIACTUBOCTEH
00’€exTa.

Kpim Toro, HEOOXiTHO BIIMITHTH, 110 Y BU3HA-
YeHHI TePMiHY HAJIHHOCTI WIETHhCS MPO «Iapame-
TPH, SIKI XapaKTePU3yIOTh 3/IaTHICTh BUKOHYBAaTH
noTpiOHI QyHKII». Y IIbOMY BHUIAIKY, MOKJIHBO,
0E3BIIMOBHICTD 1 JIOBIOBIYHICTH € ITUMU TTapameT-
pamu, a, MOXIINBO, O€3BIIMOBHICTh — 1€ IMOBipHi-
cHa (YHKLIA, a JOBrOBIYHICTH — (PyHKIIsS Hacy.
B npuHmmmni takux BapiaHTIB MOYKHA 3alpOIIOHY-
BaTH Oararo.

He Oynmemo 3ynuHSATHCS Ha BUIICHABEICHOMY
1 MpoaHaji3yeMo iHII MIpKyBaHHS LIOAO BH3HA-
YeHHs HaIIiHOCTI.

VY poborax [9, 12] BBaXxkaroTh, Mo HAMIHHICTE —
1Ie 31aTHICTh 00’ €KTa BUKOHYBATH 3a/aHi QpyHKIIIT,
30epiraroun B 4Yaci 3HAYCHHS INMEBHUX CKCILTyaTa-
[IHHUX BIACTUBOCTEH B 3aJJaHUX MEXKaxX MpHU 3aja-
HUX peXHMMaxX i YMOBaX BUKOPUCTAHHS, TEXHIYHO-
ro oOCIyroByBaHHS, PEMOHTY, 30epiraHss
1 TpancroptyBanHs. KpiM Toro, siK i y mpuMiTIi 10
JCTY, aBTOopW BKa3ylOTh, IO HAIIHHICTE — KOM-
TUIEKCHA BIIACTHBICTh, SKa 3aJIKHO BiJl TpU3HA-
YeHHs 00’€KTa Ta yMOB HOTrO eKCIUTyaTailii Moxe
BKJIFOYaTH O€3BIJIMOBHICTH, JIOBIOBIYHICTh, PEMOH-
TONPHUIATHICTE 1 30€peKyBaHICTh OKpeMo abo B iX
MOEIHAHHI.

VY poGorax [10, 13] aBTOpY MiJl MOHATTSIM «Ha-
IIHICTB» PO3YMIIOTh CaMe BIIACTHUBICTh, BH3HA-
geHHs AKkoi gaeThesa 1 B 'OCTi 1 8 JJCTYVY, a iHmi
aBTOpU — BBAXKAIOTh, IO HAMIWHICTH — L€ 3/aT-
HicTb [9, 12]. ToOTO pi3Hi aBTOpU TPaKTYIOThH HO-
HATTS HAJIHHOCTI MO-PI3HOMY: IIIO 1I€ BJIIACTUBICTH
och 30epiraT ... abo MOCh BUKOHYBATH. ..

3 iHmoro Ooky, 30epirati ab0 BUKOHYBAaTH —
e QyHKIiOHaNBHI, CKOpille, TEXHOJOTIUHI 0c00-
JUBOCTI 1 10 BIACTUBOCTEH 00 ’€KTIB HE MalOTh
BiJTHOIIICHHSI, 1€ BXKE€ PE3yJbTaT, Jisl a00 HACHIIOK
BiacTuBocTel. ToOTO, sk OyJO cKazaHO paHiue,
MOKHa OyJ10 O MOSCHUTH HaIIWHICTh SIK HACHIJIOK
KOMIUIEKCY BIIACTHBOCTEH, HANPHUKIAI: KOHCTPYK-
TUBHUX YU TEXHOJOTIYHHX 3 3aKJIaJIeHUMH (Pi3HUKO-

MEXaHIYHUMH, (Qi3UKO-XIMIYHUMH, TPUOOJIOTIYHU-
MH TOIIIO.

ABTOpH poOIT [3, 7] CTBEPIKYIOTH, IO HaMii-
HICTh — II€ IMOBIPHICHHU MOKa3HUWK, 1[0 BH3HAYAE
HMOBIPHICTH TOTO, IO B 3aJaHOMY iHTEpBali 4yacy
a00 B MeXax 3aJJaHOT'0 HAIPAIIOBAHHS HE BUHUKAE
BiIMOBHU. TakoX aBTOPH BKa3yIOTh, IO HAMIHHICTh
KOHCTPYKIIil 3alie)kKUTh BiJ 37aTHOCTI MaTepiany
YHHUTH OIp PyHHYBaHHIO NP BUHUKHEHHI ITIiKO-
BHX HaIIPyT.

VY npoMy BUMAIKy HAAIHHICTE Mae WMOBIpHiC-
HO-CTAaTUCTHYHUN miaxix. ToOTo 0e3BIAMOBHICTD
3aMiHIOE€ HAIIWHICTh 1 BUCTYINAE SK CaMOCTiHHA
BEJIMYMHA.

JIMOBipHiCHO-CTATHCTHYHA TEOpis — Lie caMo-
CTiifHa Teopisl, SKa BUKOPUCTOBYETHCS AJISI OL[IHKH
HMOBIPHOCTI HACTaHHS YM 3/iHCHEHHS Ti€l 4u iH-
moi moxii. Ll Teopist mpairoe Ha IPUHITAIIAX OITiH-
KM HacTaHHsA a0o0 BiJICYyTHOCTI HAacTaHHA MOIIH,
TOOTO OONIK Ta PO3PaxyHOK 3HIHCHEHUX Ta
HE3IIMCHeHUX MO B poboTi 00’€kTa (Barona) —
BimMoB. Ha mimcraBi 11i€i Teopii (3a I0MOMOTOIO
CTaTHCTUYHUX JaHWX) MOXKHa Tependadatu (Ipo-
THO3YBaTH) HACTAHHS PI3HMX IO/, TOOTO, B Ha-
IIOMY BHUIAJKY, OI[IHUTH HACTIJOK HAIIHHOCTI —
BIZIMOB.

Posrasmaroun ganl HagifHICTR, MOYKHA KOHCTAa-
TyBaTH, 1110 Ha MiACTaBl Teopii HIMOBIPHOCTI Ta Ma-
TEMaTHYHOI CTATHCTUKN HE BIACTHCS IMiAPaxyBaTH
0€e3B1IMOBHICTE 00’ €KTa, OCKUIBKH 1€ € Horo 0e3-
nepepBHa (yHKIis (AWB. BHIIE), TOMy Habararto
MPOCTIIIIe 1 JIEre onepyBaTy 3 BiAMOBOIO. Bigmo-
Ba, SK TOMIS MIiAMAETHCA CTATUCTHYHIA 00poOIIi,
a Jjayi Ha OCHOBI OTPUMAHHUX CTATHCTUYHUX JaHHUX
MOXe OyTH OIlliHeHa WMOBIPHICTh HACTAHHS IIi€l
nofii (BiAMOBH) B OyIb-IKHH 3alaHUN TPOMIXKOK
gacy [11]. Buxonsuu 3 mporo, BiIMOBa € OCHOBOIO
I TOHSATTS O€3BIIMOBHICTD, a, BIAIIOBIAHO, 1 Ha-
IIIHOCTI.

[lincymMoByrOUM BHIIICHABEICHE, MOXHA CTBEp-
JDKYBaTH, IO B IIEH 9ac iCHy€ Teopis HamiiHOCTI
Yy BUITSAI  OKPEMOTO BHUIAAKYy WMOBIpHICHO-
CTaTHCTUYHOI TeOpii, siKa BUKOPUCTOBYETHCS JIJIs
BH3HAYCHHs a00 mepembaveHHsS HACTaHHS BiJIMOB
00’€exTa.

PesyabTatu

CrpoOyeMo B Mexax iCHyr40i Teopii copmy-
JIOBATH TEPMIH «HamiWHICTRY. Ha Hamy mymKky,
HAOIMHICT, — I[I6 KOMIUIEKCHA OIlIHKAa 3JaTHOCTI
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00’ekTa 30epiraTé 3aKiajeHi BIACTUBOCTI B ycCTa-
HOBJICHUX MeXaxX 1 4acOBOMY IMPOCTOpi, B yMOBax
30epiraHHsi Ta TPAaHCIIOPTYBAaHHS Ta BUKOHYBaTH
HeoOXimHI QYHKINI B 3aJaHUX pEXUMaxX EKCILTya-
Talii 3 BUKOHAHHSIM TEXHIYHOTO OOCIYyroBYBaHHS
Ta peMoHTY. Jlo HaaiifHOCTI HaJeXaTh MapaMeTpH:
0e3BiIMOBHICTh, TOBIOBIYHICTH, PEMOHTOIIPHIAT-
HICTB Ta 30€peKyBaHICTh, SIKHMH XapaKTepU3y€eTh-
cs1 00 €KT.

Obpobka,
nnaxyBaHHs

MaTemaruiHa
CTaTUCTUKa

Teopis
AmoBipHoCcTel

MaTemaTuuHa
Teopis HagiHocT

BaHTaxHWA
BarcH

HayxoBuid
eKcrepruMeHT

%

| MpoekTyBaHHs H BupoGHuuteo ‘ ‘ BesBigMoBHICTL }—»l HapidHicTe

DizuyHa Teopis
HagjiHocTi ‘

Puc. 1. CtpykTypHa cxema no0y0BU
Ta BUBYECHHS Ha/liIHOCTI BAaHTKHOTO BaroHa

Fig. 1. Block diagram of the construction
and study the reliability of a freight car

Sk 3a3Ha"anoCh Ha MOYATKY, ICHyIOYa METOIO-
Jiorisi moOyMIOBH HaAIHHOCTI 00’€KTIB MOTpedye
neperyisaay. ToMy, pO3IJISTHEMO iCHYHOYY METOIO-
JIOTi10 TOOYIOBHM Ta BUBUEHHS HalIHHOCTI 00’ €KTIB
Ta HaBeAECMO 1i CTPYKTYpPY y BHIJISAI OJIOK-CXEMH
(puc. 1) Ha MPUKIIAAl BAHTaXKHOTO BaroHa.

Ha mamy nymky, Mertomomoris moOyIoBH Ta
BUBYCHHS HAIIMHOCTI, IO HaBeIeHAa Y BHIJIII
0JIoK-CXeMH Ha pHUC. |, MOBUHHA MICTUTH JEII0
iHIi Onoku Ta 3B’s13ku. ToMy, Ha pHc. 2 HaBeleHA
OJloK-cxeMa TOOYJIOBH HAIIMHOCTI Ha TPHUKIAIL
BaHTa)XHOTO BaroHa.

3anpornoHoBaHa METOAO0JIOTiS MOOYI0BU Ta BU-
BUCHHSI HAQJIMHOCTI BaHTa)XXHOTO BaroHa (puc. 2)
BIJIPI3HSETHCS Bl iICHYIOUOT THM, IIO:

— HamilHICTP OXOIUTIOE KOHCTPYKTOPCHKY,
TEXHOJIOT1UHY Ta eKCIUTyaTaliiHy ckianosi. TooTo
OKpEeMO Ha KOKHOMY eTalli iCHyBaHHSI BAHTa)KHOTO
BaroHa MEPerNsIaETbCs HAMIWHICTh 1 MPU I[LOMY
BPaxOBYIOTBCS Ti YW iHII KOHCTPYKTOPCBHKIi, TeX-
HOJIOTIYHI, eKCIUTyaTalliiiHi YNHHUKH, 10 BIUINBA-
FOTh Ha 3arajbHy HaIiHICTh BAHTAXKHOTO BaroHa;

— HayKOBHH EKCICPUMEHT BKJIIOYAE MOJIC-
JMOBaHHS pPOOOTH BaHTAKHOTO BaroHa B Pi3HUX

YMOBax Ta eKCIUIyaTalliiiHux pexxumax. Ha cramii
EKCIIEPUMEHTY B HAJIHHICTh BaHTaXXHOTO BaroHa
3aKJIaJAI0THCS TTapaMeTPH, 110 OTPUMaHI B pPe3yJib-
TaTi MOJIEIIOBAHHSA MJIA BiAIOBIAHMX YMOB CKC-
TUTyaTarlii;

—  Teopis HaIIHHOCTI OXOIUIIOE MaTeMaTH4Hi
i izuunHi OCHOBH, TOOTO € KOMOIHOBaHOIO, a 3a-
crocyBaHHs baecoBOl CTaTUCTUKHU HaJae MOXKIIH-
BICTh OINUCATH Pi3HI CTAaHH BaHTAXKHOTO BaroHa
3 po30MBaHHSAM WOTO Ha OCHOBHI CKJIANOBI Ta
3 BIJIOBITHOK HWMOBIPHICTIO JJISi KOXHOTO 3 HHUX
OIKMCYBATH WOTO 3arajibHy HaJ[iHHICTb.

HayxoBuid
SKCNepUuMeHT ‘
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T
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HagifHicTb
T

H
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| T
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EkernnyarayiHa
HapiRHICTL
T
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HafifHoCTi

CTATUCTUKa
[
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T
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iMOBipHOCTI
|

Puc. 2. CtpykTypHa cxema 3alpOIoHOBaHOL
METOJ10J10Tii 100y I0BM Ta BUBYCHHS
HaJIMHOCTI BAHTA)KHOI'O BaroHa

Fig. 2. Block diagram of the proposed
construction methodology and study
the reliability of a freight car

HaykoBa HOBU3HA Ta NPAKTUYHA
3HAYNMICTDL

Y pob6oTi no-HOBOMY c(OpMYIHOBAaHO BH3HA-
YeHHS TEPMiHY «HATIHHICTDY.

Halyna mnofanbimoro po3BHTKY METOIOJOTS
MOOYZOBM Ta BHWBYCHHS HAIIMHOCTI BaHTaXKHOTO
BaroHa, sKa OXOIUTIOE€ KOHCTPYKTOPCHKY, TEXHOJO-
TiYHy Ta eKcIUTyaTaliiiHy HaniidHicTh. Teopis Ha-
IIAHOCTI ITogana KoMOiHOBaHOIO ab0 MoaudikoBa-
HOIO, 110 OXOIUIIOE MaTeMaTHYHi 1 Qi3uYHI OCHOBH,
a 3acTocyBaHHSI baecoBoi cTaTHCTHKH Halae MOXK-
JUBICTH OMUCATH Pi3HI CTAaHW BaHTAXKHOTO BaroHa 3
pO30MBaHHAM HOro Ha OCHOBHI CKJIQJOBI Ta 3 Bij-
MOBIIHOI0 WMOBIPHICTIO JUIS KOXHOI CKJIaJ0BO1
OTHMCYBATH 3araibHy HalIHHICTb.
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Pesynbratu pobOTH JO3BONISIOTH HAJIATH MTOBHY
1 JOCTOBIpHY KapTHUHY NpH BiMOBiAHIA BiAMOBI
BaHTQ)KHOTO BaroHa Ta yJIOCKOHAJIHUTH IMiAXOAU JI0
moOyI0BM Ta BUBYCHHS HAMIMHOCTI BaroHa B IIi-
JoMy.

BucnoBxku

Bukonanuii aHami3 IOCHiIKEHb B Teopii Ha-
JMIAHOCTI TOKa3aB 3HAYHI PO30DKHOCTI y BH3HA-
YeHHI TepMiHy «HaAiidHICTB». OCHOBHHM BH3HA-
geHHAM B Ykpaini Biamosimao o JACTY Hamiii-
HICTh € BJIACTHBICTH 00’€KTa ..., aJic JIesKl 3aK0p-
JIOHHI BYCHI BBaXawTh, IO 1€ 3JaTHICTh
00’exTa... Ha gymKky aBTOpiB — I1e 30BCIM iHIIIE.

B meit wac Teopis HamiHHOCTI iCHY€E TIIBKH
Yy BHIVISAI OKPEMOTrO BHNAAKy HMOBipHICHO-
CTaTUCTUYHOT TEOpii, SKa BHUKOPUCTOBYETHCS IS
BH3HAYCHHs a00 TepembadeHHS HACTaHHS BiJIMOB
00’ekra. ToOTO, GE3yMOBHO, iCHYE HEOOXIIHICTbH
B 3aCTOCYBaHHI iHIIMX MigXOXiB B TeOpii HaliltHO-
CTi.

Ha mizcraBi BUKOHAHOTO aHaNi3y IOCTIIKEHb
B MeXax icHyrodoi Teopii HamidHOCTI Ta ocobuc-
THUX MipKyBaHb aBTOpPiB poOoTH Oyn0 chopMyIho-
BaHE BU3HAUYEHHS TepMiHy HaiiitHocTi. HamiliHicTh
— IIe KOMIUIEKCHA OLIIHKa 3JIaTHOCTI 00’eKTa 30epi-
raTd 3aKJaJicHI BIACTUBOCTI B YCTaHOBIICHHX Me-
KaX 1 9aCcOBOMY IPOCTOPi, B yMOBax 30epiranas Ta
TPaHCIOPTYBAaHHS Ta BUKOHYBAaTH HEOOXimHI (QyH-
KLii B 3aJaHUX peXUMax eKcIuTyaralii 3 BUKOHaH-
HSIM TEXHIYHOTO OOCITyrOBYBaHHS Ta PeMOHTY. J[o
HaJIHHOCTI HaJIeXKaTh TapaMeTpu: 0€3BiIMOBHICTD,
JOBIOBIYHICTh, PEMOHTONPUAATHICTE Ta 30epexy-
BaHICTh, SIKUMU XapaKTEPU3YETHCS 00 €KT.

Kpim TOTO, 3ampoIroHOBaHO METOIOJIOTIIO TI0-
OyIoBM Ta BUBYCHHS HAAIMHOCTI 00’€KTa Ha MpH-
KJIaJi BaHTa)KHOTO BaroHa. 3amporOHOBaHA METO-
JTOJIOTiSl OXOIUTIOE KOHCTPYKTOPCHKY, TEXHOJIOTid-
HY Ta eKCIUTyaTaliiHy HaJiiiHiCTh; HAYKOBUH eKC-
NEPUMEHT  BKJIIOYa€E  MOJCTIOBaHHA  POOOTH
BaHTAXKHOTO BAaroHa B Pi3HUX yMOBaX Ta eKCILIya-
TaliHUX peXUMax; Teopis HAMIHHOCTI MpEeaCTaB-
JieHa KOMOIHOBaHOIK a00 MOaM(IKOBAaHOK, IO
OXOILTIOE MaTeMaTH4Hi 1 (I3MYHI OCHOBH, a 3aCTO-
cyBaHHS baecoBOi CTATUCTHKH HAJa€ MOXIIUBICTh
OTMCATH Pi3Hi CTAHW BaHTAKHOTO BaroHa 3 po30u-
BaHHSAIM MOr0 HA OCHOBHI CKJIAJOBl Ta 3 BIAIOBIJ-
HOI HMOBIPHICTIO A1 KOXKHOI CKJIAZOBOI OIMHUCY-
BaTH 3arajbHy HaJIHHICTh.
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HPOBJIEMA OITPEAEJEHHUSA TEPMUHA «HAAEXKHOCTDb».
METOAOJIOTI'UA ITIOCTPOEHUA U U3YUYHEHUSA HAJE KHOCTH
I'PY30BbBIX BAT'OHOB

Hean. Hayuynas pabota HampaBiieHa Ha pacKphITHE CYIIECTBYIOIIEH MPOOIEMbI ONPEICICHUS TEPMUHA «HAICHK-
HOCTB» U IIPEJIOCTaBIICHUSI 000CHOBAHHOTO OIpEAEICHHs TOMY TEPMHUHY. B Xo/e uccienoBaHus MpeanoiaraeTcs
pa3paboTka KOMIUIEKCa, BKIIOYAIOLIET0 B CE0sI METOIOJIOTHIO U COOTBETCTBYIOILYIO TEPMHUHOJIOTHIO, KOTOpas Oyaer
COOTBETCTBOBAThH AeHCTBUTENbHOCTU. MeToanka. B Hacrosiee BpeMs CyLIECTBYET TEOpUsl HAJASKHOCTU B BHJE
YaCcTHOTO CITydasl BEPOSITHOCTHO-CTATUCTHYECKOI TEOPHH, KOTOpast UCTIONb3YeTCs ISl ONPECTICHUS WIN TIpeCcKa-
3aHMs HACTYIICHHUS OTKa30B 00BEKTa. B paMkax cymiecTByromiel Teopun chopMyIupoBaH TEPMHUH «HAIECKHOCTBY,
ONpEIEIIECHbI NapaMeTphl, OTHOCsIKEC K Hel. Pe3dyabrarbl. Ha OCHOBE MpOBENEHHOTO aHajIW3a HCCIEAOBaHUH,
B PaMKax CyLIECTBYIOLIEH TEOpUH HAIEKHOCTH M JIMYHBIX COOOpaKEHHH aBTOPOB PadoOTHI, ObUIO0 cHOPMYIUPOBAHO
OIIpEieTICHNE TEPMHHA «HAJEKHOCTbY. [Ipe/uioskeHa METO0IOT s OCTPOSHHSI M N3yUYCHHUST HAaIEeXKHOCTH 00BEKTa
Ha IpuMepe rpy3oBoro Barona. HayuHasi HOBH3HA. ABTOpaMu IPEAIOKEHO HOBOE OIPEAEIECHHE TEPMHUHA «Ha-
JIeKHOCTB». A IMEHHO: HaJIe)KHOCTh — 3TO OLIEHKa CIIOCOOHOCTH 00BEKTa COXPaHATh 3aJI0’KEHHBIE CBOWCTBA B yCTa-
HOBJICHHBIX IPECACIaxX U BDEMCHHOM IPOCTPAHCTBE, B YCJIOBUAX XPAHCHUA U TPAHCIIOPTUPOBKHU, a TAKKEC BBITIOJIHATH
TpeOyemble (QpYHKLIMHM B 33aHHBIX PEKMMaX SKCIUTyaTallMM C BBIIIOJIHEHUEM TEXHUUYECKOTO OOCIY)KHMBAHHS U pe-
MOHTa 00BbekTa. K Hale)XHOCTH OTHOCSTCS MapameTpbl: 0€30TKa3HOCTh, JOJITOBEYHOCTb, PEMOHTOIPHIOIHOCTH
U COXPaHHOCTb, KOTOPBIMH XapakTepusyercs o0bekT. Takke pa3paboTaHa METOJOJIOTHS ITOCTPOCHUSI M W3yUYECHUS
HaJIS)KHOCTH T'Py30BOI'0 BaroHa, KOTOpast OXBaThIBAET: 1) KOHCTPYKTOPCKYIO, TEXHOJIOTHUYECKYIO M AKCILTyaTallnOH-
HYIO HaJEXHOCTb; 2) Hay4YHbIH 3KCIEPUMEHT, BKJIIOYAIOIINI MOAEINPOBaHNE PaOOTHI IPY30BOT0 BaroHa B Pa3HBIX
YCIIOBUSIX W AKCIUTYaTallMOHHBIX PEXKUMAX; 3) TEOPHIO HA/AEKHOCTH, MPEACTABICHHYIO0 KaKk KOMOMHUPOBAHHYIO WIIN
MOIU(HUIMPOBAHHYIO, OXBATHIBAIOIIYI0 MaTeMaTHUECKUe U PH3NUECKue OCHOBEL, 4) BaifecoBy cTaTHCTHKY, TIO3BO-
JSFOIIYI0 ONMCATh PAa3iIM4HbIE COCTOSHHSA TIPY30BOIO BaroHa ¢ pPa3OMBKOH €ro Ha OCHOBHBIE COCTaBIIAIOIINE
U, C COOTBETCTBYIOIICH BEPOATHOCTBIO JUII KaXIOH COCTAaBISIIOIICH, ONHMCHIBATh OOIIYI0 HAAEeKHOCTb.
IIpakTHyeckas 3HAYUMOCTB. Pe3ynbpTaThl pabOTHI MO3BOJSIIOT NMPEJOCTABUTH IOJIHYIO U JOCTOBEPHYIO KapTHHY
IIPU COOTBETCTBYIOLIEM OTKa3e IPy30BOIO BaroHa M yCOBEPIIEHCTBOBATH MOAXOJBI K MOCTPOCHHUIO U U3YUCHMIO
Ha/IeXKHOCTH BaroHa B L[EJIOM.

Kniouesvie cnosa: rpy30BbIe BarOHBI; HaJIEKHOCTh; OTKAa3; BEPOSITHOCTHO-CTATUCTUYECKAs TEOPHUs; MaTeMaTHue-
CKasl CTaTUCTHKA
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PROBLEM OF THE DEFINITION THE «RELIABILITY» TERM.
METHODOLOGY OF CONSTRUCTION AND STUDY
THE RELIABILITY OF FREIGHT CARS

Purpose. Scientific paper is aimed at disclosing the existing problem of the «reliability» definition and provides
a reasoned definition of the term. The study assumes the development of a complex that includes the methodology
and appropriate terminology that will be true. Methodology. Currently there is reliability theory in the special case
of the probabilistic and statistical theory, which is used to determine or predict the occurrence of object failures.
Within the existing theories the term «reliability» is formulated, the parameters related to it are described. Findings.
On the basis of the conducted analysis of the research within the existing theory of reliability and personal consid-
erations of the authors, they formulated a definition of the term «reliability». The methodology and study of the ob-
ject reliability on the example of a freight car was proposed. Originality. The authors proposed a new definition of
the «reliability» term. Namely: reliability is an assessment of the ability of an object to maintain the original prop-
erty within the established limits and temporary space, in the conditions of storage and transportation, as well as to
perform the required functions in predetermined modes of operation with maintenance and repair facility. The reli-
ability parameters include: reliability, durability, maintainability and safety that characterize the object. Also
a methodology for developing and study the reliability of a freight car was developed, which comprises: 1) design,
technological and operational reliability; 2) scientific experiment, including the modeling of the freight car in differ-
ent conditions and operating modes; 3) the reliability theory is presented as combined or modified, covering the
mathematical and physical foundations; 4) Bayesian statistics that describe the different states of a freight car with
a breakdown of its basic components and with the appropriate probability for each component to describe the overall
reliability. Practical value. The results of the study allow to provide a full and accurate picture with a corresponding
failure of a freight car and to improve approaches to the construction and study of the reliability of the car overall.

Keywords: freight cars; reliability; failure; probability and statistical theory; math statistics
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