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BeedeHue. 3a rnocnedHue 0s8a 200a Mpou3oWsIo HapyweHUe yCmosi8UIUXCS PbIHOYHbIX OMHOWEHUL MexX0y Ko-
HeYHbIMU nompebumernsmu 3anacHbIX Yacmel U rocmaswukamu. 9mo rpusesio, ¢ 00HOU CMOPOHbI, K 3Hadu-
merbHOMY y8eTUYEHUI0 CIMOUMOCMU asmMOKOMIOHEHMO8, a ¢ Opy20Ul — K MepeopuUeHmMuUpPO8aHUI0 PbiHKa Ha HOBbIX
anbmepHamueHbIx fpousodumernel u nocmasujukos. OcHO8HOU uernbio pabomsl s161acs cmamucmu4yeckasi
oueHkKa rnokasameriel HadexHocmu Haubonee 0opo2020 anemMeHma Mod8ecKuU — amopmu3ayuoHHoOU cmouKu moo-
secku Mak-®epcoH, 8 ycriogusix 3aMeHbl OpuauHalibHbIX CMOEK Ha aHaroau, O0CMYrHbIe Ha PbIHKE.

Memoosl. ViccrnedosaHue akcrnyamayuoHHoOU HadexHocmu cucmem, y3oe u agpeeamos asmomobunel kame-
2opuu M1 nposodurock 8 ycriogusix dunnepckozo yeHmpa 8 medeHue2022—2023 ee. B uccrnedosaHuu y4acmeosa-
JIU IpeuMywecmeeHHo asmomoburiu ¢ Ky308om cedaH u nepedHeli nodseckoli Mak-®epcoH. [pu samom 8 kaxdom
Hapside-3aKka3e bukcuposanachb rpuduHa obpaujeHusi 8 cepsuc, npobee asmomMobusisi, @ MaKXe 6bINO/THEHHbIE
8udbl pabom. O6pabomky aKcrnepuMeHmarbHbIX OaHHbIX 8bIMOMHAMU C MOMOWbIO NpoepamMMHO20 obecredeHus:
MSExcel u MatLab om MathWorks.

Pesynbsmamsbi u ebieo0dbl. [TposedeHHbIe uccriedosaHusi M0380UMU 3aKI4YUmMb, Ymo obpalwieHus no nodse-
cKke asmomoburisa npakmu4yecku 808oe rnpesbiwarom Opyeue obpauweHus. Ha Haubonee dopoaue anemeHmsl —
rnepedHue amopmu3sayuoHHble cmoulku, npuxodumcs 00 mpemu 8cex omka3os Mo rnodsecke. [ns oueHKU ro-
Kazamerel HalexXHOCMU anbmepHamueHbIX CIMoekK ornpedesieH 3aKoH pacrpedernieHuss omka3os (HopMarbHbil),
gepossimHocmb omkasa u 6e3omkasHol pabombi, a makxe ornpedesnieHbl napamMmempb! 3aKOHa pacrpedeneHus:
Mamemamuyeckoe oxudaHue, cpedHekeadpamu4ecKoe OMKIIOHEHUE U KOIghehuyueHm sapuayuu. YcmaHo8eHo,
4mo pecypc 3a0HUX aMopmu3amopos Kak MuHumym Ha 30% bonbwe, a obpaweHull Ha cmaHyuU MexHU4ecKko20
obcrnyueaHus 3Ha4UMenbHO MeHbwe. Takum obpa3oM, 3Kcrislyamayusi asmomobusiss co cmolkaMmu aslbmepHa-
mueHbIx npoussodumerel 8rosHe yernecoobpasHa, HECMOMPS Ha MO, YMO PECYPC CMOEK arlbmepHamueHbIX
npoussodumerel, KaK rpasusio, HUxe, 4em y opuauHarbHbIX 6peHA0s.

KNMKYEBbIE CITOBA: amopmusamop, HadexHocmb, nodsecka Mak-®epcoH, anbmepHamueHble npoudsodume-
71U, peMoHM Mo08ecKU, Pecypc aMopmu3amopos, HeucrnpasHocmu nodeecku, Hapsid-3akas, asmomobursib Kamezo-
puu M1, asmokomMnoHeHmb!
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ABSTRACT

Introduction. Over the past two years, there has been a violation of established market relations between end
users of spare parts and suppliers. This led, on the one hand, to a significant increase in the cost of automotive
components, and, on the other, to a reorientation of the market to new alternative manufacturers and suppliers. The
main purpose of the work was a statistical assessment of the reliability indicators of the most expensive suspension
element — the McPherson suspension strut, in the conditions of replacing the original struts with analogues available
on the market.

Methods. The study of the operational reliability of systems, components and assemblies of M1 cars was conducted
in a dealership during 2022-2023. The study mainly involved cars with a sedan body and a McPherson front
suspension. At the same time, the reason for contacting the service, the mileage of the car, as well as the types
of work performed were recorded in each work order. The experimental data were processed using MSExcel and
MatLab software from MathWorks.

Resultsand conclusions. The conducted research allowed us to conclude that the appeals on the suspension
of the car are almost twice as high as other appeals. The most expensive elements — the front shock struts,
account for up to a third of all suspension failures. To assess the reliability indicators of alternative racks, the failure
distribution law (normal), the probability of failure and uptime are determined, and the parameters of the distribution
law are determined: mathematical expectation, standard deviation and coefficient of variation. It was found that the
resource of the rear shock absorbers is at least 30% more, and there are significantly fewer calls at the service
station. Thus, the operation of a car with racks from alternative manufacturers is quite reasonable, despite the fact
that the resource of racks from alternative manufacturers is usually lower than that of the original brands.

KEYWORDS: shock absorber, reliability, suspension McPherson, alternative manufacturers, repair of suspension,
resource of shock absorbers, failures of suspension, service order, automobile of category M1, autocomponents
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PA3OEN II

TPAHCMOPT

BBEOEHUE

CoBpeMeHHbIi aBTOMOBWIbHbBIN PbIHOK — 3TO
CMNOXHbIA MeXaHW3M, Ha (YHKLMOHUPOBaHNE
KOTOPOro BMWSIET MHOXECTBO (pakTopoB, OA-
HUM U3 KOTOPbIX SABMSETCH TEXHWYecKasr Mnornu-
TMKa UpM-Npon3BoguTenen aBToMobunen u
dupm-npomssoguTenen aBTOMOBUMBHBIX KOM-
noHeHToB. 3a nocrnegHWe OBa roga Npov3oLLIo
HapyLleHWe YCTOSBLUNXCS PbIHOYHBIX OTHOLLEHWN
MeXxay KOHEYHbIMW NOTPedMTEns MU 3anacHbIX
yacTen 1 nocrasLLmKamn. ATO NPUBENO, C OQHOMN
CTOPOHbI, K 3HAYUTENBHOMY YBENUYEHUIO CTOU-
MOCTW/ aBTOKOMIMOHEHTOB, a C APYron — K nepeo-
PUEHTUPOBAHMIO PbiHKA Ha HOBbIX anbTepHaTUB-
HbIX NPOU3BOANTENEN U NOCTABLLNKOB.

B TeyeHue akcnmyaTaumMmu TEXHUYECKOE CO-
CTOSIHWEe CUCTEM, Y3rOB N arperatoB aBTOTPaHC-
NMOPTHbIX CPEACTB YXYALUAETCH, PpaBHO KakK 1 3KC-
nnyataunoHHble CBOWCTBa asTomobunen [1,2].
Mpuyem Hamboree BaKHO NPWU 3TOM KOHTPOMM-
poBaTb TEXHNYECKOE COCTOSAHME Y3r0B 1 CUCTEM,
HenocpeacTBEHHO BMMSAIOLWMX Ha 6e3onacHoOCTb
OOPOXKHOIO OBVDKEHWS.

OpHumM n3 Haubonee ysi3BUMbIX MECT B YCIoO-
BuUsXx Poccumn saBnsieTcs nogsecka aBTomobuns,
NMOCKOSbKY 3KCnyaTaumsi NPoOUCXO4UT B [OCTa-
TOYHO TaXenbix ycnosusx [3,4]. MNpu yxygweHum
TEXHNYECKOro COCTOSIHMS MOABECKM MPOUCXOANT
CHWXEeHME YCTOMYMBOCTM U YNpPaBnseMoCcTu aB-
TOMOOUNSA, TaK Kak yXyALIaeTCcs KOHTaKT Konec ¢
OOPOXHBIM MOKPbITUEM, YBENUYEHNE TOPMO3HO-
ro NyTW, HapyLleHne KOPPEKTHON paboTbl aHTu-
GNOKMPOBOYHON CUCTEMBI U CUCTEMbI KYPCOBOWN
ycTtonumsocTtu [3,4,5,6].

lMooBecky M XOOOBYI YacTb MpU 3TOM MOX-
HO KOHTPONMPOBaTb KaK CTEHAOBLIMWM METoAaMU
[6,7,8], Tak 1 B OpoXHbIX ycrnosusax [2,9,10,11].
Mpu aTOM onpefeneHHbIN NHTEpec nNpeacTasns-
€T HaJeXHOCTb 9MeMEHTOB MOABECKWU, YTO MOo-
3BOMUT HEe TOMbKO MPOrHO3MpPOBaTb OCTATOYHbIN
pecypc [12,13,14], HO 1 LenecoobpasHyto nepuo-
OVYHOCTb KOHTPOrS.

Ctpemnenne Kk obecnedyeHnto 3agaHHOro
YPOBHS KQ4eCTBa BbIMONIHEHUS PEMOHTHO-00CHY-
XUBaOLLMX BO3OENCTBUN AUNEPCKUMU LIEHTpa-
MU M CTaHUMSIMU TEXHWYECKOro 06CnyXuBaHus
HaTankMBaeTCd Ha MpoTMBOpEeYne, BbI3BaHHOE
HeJoCTaTKOM 3HaHUM 06 aKcnnyaTauMoHHON Ha-
OEXHOCTU anbTepHaTUBHbIX 3anMacHbIX YacTen B
YCIOBUSAX HapYLUEHUSA YCTOSIBLUMXCS PbIHOYHbIX
OTHOLLUEHUIN MEXAY KOHEYHbIMWU NoTpebutensmu
3anacHbIX 4YacTel M MoCTaBLUMKaMu Npu OTCYyT-
CTBUM TEXHOIOMMYECKOM NOAAEPKKM CO CTOPOHDI
3apybexHbix mpm-npoussogutenen. Noatomy
BbIMOMHEHNE UCCMEeN0BaHNS, HaMpPaBeHHOro Ha
obecneveHne 3aJaHHOIO YpPOBHSI Ka4ecTBa Bbl-

noriHeHus paboT 1 BbisIBIEHWE NokasaTeren aKc-
nrnyaTauMoHHOW HaOEeXHOCTU Y3rOB, BIIUSHOLLNX
Ha yCTOMYMBOCTb, YNPaBSieMOCTb U B KOHEYHOM
nutore Ha 6e30MacHOCTb [OPOXHOMO ABUXKEHWS,
ABMNSETCS aKTyarnbHbIM.

B cBsA3n ¢ HanMcaHHbIM paHee OCHOBHOW Lie-
nblo paboTbl ABMAANach cTaTMcTUdeckas oueHka
BEPOSATHOCTM OTKa3a (6e3oTka3Hom paboTbl) Hau-
bornee [oOpororo anemeHTa MOABECKM — aMop-
TM3aUMOHHOW CTOWKM noaBeckn Mak-depcoH,B
YCINOBUSIX 3aMeHbl OPUrMHanbHbIX CTOEK Ha aHa-
1NOru, JOCTYMNHbIE Ha PbIHKE.

METO[AbI

VMccnepoBaHme  akcnnyaTauMOHHON  Hagex-
HOCTM CUCTeM, Y3rOB M arperatoB aBTomobunen
kateropun M1 npoBoaMnoch B yCnoBusx aunep-
CKOro ueHTpa «AraT-ABTO», cneumanunsnpyoLe-
rocs Ha npogaxe, OBCryXvMBaHUM U PEMOHTE
aBTomobunen mapku Kia B TeyeHne 2022-2023
r. OgHako 3TOT UeHTp obcnyXuBaeT 1 aBTOMO-
6unu gpyrmx mapok. B nccnegoBaHum yyactso-
Barnu nNpevMyLLecTBEHHO aBTOMOBUNN C Ky30BOM
cenaH. Npu aTOM B KaxgoMm Hapsige-3akase (Puk-
cvpoBarnach npuyvHa obpalleHunsi B cepBuc, npo-
Ger aBToMobUNSA, a TakkKe BbIMNONHEHHbIE BUAbI
paboT. TexHu4yeckoe COCTOsIHME NPOBEPSOCh
Kak MHCTPYMeHTarnbHbIMM MeTOAaMK, Tak U BU3Y-
anbHblM OCMOTPOM, HampuMmep, Hanudve Teyen
(pucyHok1), niodpToB U T.N.

PucyHok 1 — @omoepachbuss munu4yHoU HeucrpagHocmu
amopmu3ayuoHHOU cmoUKu (meyb)
McTouHumk: cocTaBneHo asTopamu.

Figure 1 — Photography of typical failure
of shock absorber strut (leakage)
Source: compiled by the authors.
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PucyHok 2 —CkpuHwom obpabomku daHHbIx 8 Math Lab:
1 — ycmaHo8Ka WwupuHbl 8apuayuoHHO20 psida;

2 — 8blbop epachuka (HakornneHHasi 8epoOsIMHOCMb, pacrpederneHue u op.);

Hanbonee yactbiMM NpuvynHammn obpalleHust
Ha CTaHUMI0 TEXHUYECKOro 00CNyXXnBaHNs ObInu:

- MOCTOPOHHUE CTYKU U LUYyMbl B NEpegHen u
3a4Hen YyacTax aBToMobuns;

- yXyOlWeHne MraBHOCTU Xoda aBToMobuns
(MoHWXeHne [emndupyLwmMx CBONCTB MOABe-
cKn).

Mpn HeobxooMMOCTU NOATBEPXOAEHUS Ha-
nnunst  3asiBIEHHOIO CUMMMTOMa NpoBOAMMach
TecToBas noesgka Ha aBTomobune. B psage
crny4yaeB, OCOOEHHO B CMOPHbLIX CUTyauMsiX WIu
HEsIBHbIX MPOSIBNEHNSIX HEWUCMNPaBHOCTK, Mpo-
BOAMMachb MpoBepka Ha BUMOpPOCTEHOE METOAOM
Eusama.B pganeHenwem ocyuwectensinacb obpa-
0OTKa AaHHbIX, KOTOpble CUCTEMAaTU3NPOBANUCh
N onpenensnnucb CTaTUCTUYECKME MoKasaTenu.
Mocne ycTpaHeHus1 HENCNPaBHOCTEW TaKke Npo-
BOAMMAachb TecToBas noesaka Ansi KOHTPOns Kop-
PEKTHOCTM U KayecTBa BbINOMHEHHbIX PEMOHT-
HO-06CNyXMBaLLNX BO3AENCTBUN.

KonunyectBo MHTEpPBANoB k, Ha KOTOpoe Heob-
XoAMmo pas3butb pasmax R, paccumTbiBanock no
BblpakeHuto'

3 — nocmpoeHue epaghuyeckol 3agucumocmu
McToYHMK: cocTaBneHo aBTopamMu.

Figure 2 — Screenshot of data processing in Math Lab

1 — Definition of variation interval width;

2 — Choice of graphic (accumulated probability, density etc.);
3 — Building a graphical dependency

Source: compiled by the authors.

k=1+332-IgN, (1)

rae N — o6beM BbIGOPKM UCMbITAHUNA.
Heobxogumbin obbem BbIGOpKkM 0obcneposa-
HUS1 onpeaensancs ¢ AOBEepUTENbHON BEPOSITHO-
cTbto a = 0,95 1 OTHOCUTENBHOW MOrPELLIHOCTbIO
0 =5%.
LvpuHy wnHTepBana BapuauMOHHOIO psaa
onpegensnu no npasuny

_ 1max‘lmin
h= T, (2)
MnoTesa o ToM, YTO pacrnpeneneHne siBnsieT-
Csi HopMarsbHbIM, NPOBeEpPsiNach C MNOMOLLbI KpU-
Tepus cornacus X2 MNMupcona™:
2 _ vk (@-my?
XOl‘Ib[T = 4i=1 lm' - ) (3)
1
rae m, — 3MNYPUYECKMe YacToTbl, NOMyYeHHbIe U3
BbIOOpPKY;
m, — TEOpPETUYECKME YaCTOTbI, NOSyYeHHbIe
pacyeTHbIM NyTEM.

" BegeHnsinuH M. O6Llas MeToamKa aKCnepUMEHTaNbHOMO UccneaoBaHus 06paboTky ONbITHLIX AaHHbIX. 3-€ 13d., nepepab.

v gon. M.: Konoc, 1973. 195 c.
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PucyHok 3 — PacnpedeneHue omka3oe rno aemomobusisim kamezopuu M1 8 ycriosusix BocmoyHot Cubupu

McTouHuMK: cocTaBneHo aBTopamMu.

Figure 3 — Distribution of failures by M1 category cars in the conditions of Eastern Siberia

Cpe/J,Hee KBagpaTtn4yHoe OTKITIOHEHUE onpene-
NANOChb Mo N3BECTHOMY BblpaXXeHUHo

o= [Bl) (4)

KoadhduumneHT Bapmavumm Haxoguncs no gop-
Mmyrne

V=T )

roe lcp —cpefHun npober nnu mar. oxuaadue (J),
O— cpefHeKkBaapaTUYecKoe OTKIOHEHME.
O6paboTKy 3KCNepUMEHTanbHbIX AAHHbIX Bbl-
MOSHSINW C NOMOLLIbHO MPOrPaMMHOro 06ecrneyeHus
MSExcel n MatLab ot MathWorks (pucyHok 2).

PE3YIbTATbI

Hanbonblumii NnpoueHT obpallleHnidi Ha CTaH-
LMK TeXHUYecKoro obcnyXnBaHus n gunepckuie
CepBUCHblE LEHTPbl MMEeT npobnembl C noa-
Beckol (pucyHok 3). OOLliee 4Mcro oTKas3oB Mo
nogBecke 3HauuTenbHO (NpakTU4eckn BABOE)
npesblllaeT ocTarnbHble. JTO BMOMHE NOrM4YHO,

Source: compiled by the authors.

yumnTbiBas TO, YTO IKCNIyaTauus aBTOTPaHCNopT-
HbIX cpencTe B BocTouHom Crnbvpu ocyliecTensi-
€TCS B TSKENbIX YCNOoBUSAX. ATOT hakT cornacyeT-
Cs1 C AaHHbIMUW, NpeAcTaBneHHbIMKU B paboTe [2].

Ha pucyHke 4 npefcrtaBneHo pacnpegeneHme
OTKa30B 3IEMEHTOB MOABECKM N XOO0BOW YacTu.
O6pawaeTt BHMMaHMe Ha cebst TOT goaKT, YTo Hau-
GonbLnii NpoueHT obpalleHnin No NogBecke Co-
CTaBMSAOT HEUCMNPABHOCTM LUAPOBbIX LLIAPHMPOB,
NMHKOB CTabunmaartopa n canneHT-6rnokos (CBbI-
we 60%). Ho aTo oTHOCMTCS K HerapaHTUWHBbIM
aBTOTPaHCMNOPTHLIM cpeacTBaM, nNpober KoTopbIx
coctaBnsiet cebiwe 100 Tbic. KM. B TO e Bpems
OOCTaTOYHO BbICOK MPOLEHT OTKa3oB amMopTusa-
TOpPOB (0O TPETM BCex crny4vaes), npuyem npober
00 OTKasa AO0CTAaTOYHO HEBEMWK, B TOM 4ucre y
HOBbIX aBTOMOOunen. B nepsylo oyepenb peyb
naet o Hanboree pacnpocTpaHeHHOW MoaBecke
TMna Mak-®epcoH. lMNMpuyem B pacyeT Gpanucb
OaHHble NPEeVMYLLECTBEHHO MO HOBbIM aMOpTU-
3aTopam ansTepHaTUBHBIX MPOW3BOAMTENEN, B
TOM 4MCIe HOBbIX aBTOMOOWMEN, HEKOTOpbIE M3
KOTOpbIX HAXOAUNMNCh Ha rapaHTuUmM. ATO NO3BOMM-
10 OLEHNTL pecypc 1 ero pasbpoc.
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PucyHok 4 — MpoyeHmHoe coomHoWweHUe 0mkasos Mnodeecku

nie2koebix asmomoburell kamezaopuu M1 e ycrosusix BocmouHoli Cubupu

MICTOYHWMK: cocTaBneHo aBTopamMu.

Figure 4 — The percentage of suspension failures of M1 passenger cars in the conditions of Eastern Siberia

BO3HMKHOBEHME OTKA30B TEMNECKOMUYECKNX
CTOEK aMOpTM3aTOPOB MPOUCXOAUT MO pAdy npu-
4YMH, Hanbonee pacnpoCTPaHEeHHbIMN U3 KOTOPbIX
SIBMNSIIOTCS HapyLUeHNe repMeTUYHOCTM B pe3yrib-
TaTe M3HOCa UM MEXaHWYecKoro NoBPEXAEHMS
carnbHVKa, HapyleHne paboTbl KnanaHoB M3-3a
MX 3acopeHuns unu gedopmaumm, a Takke no-
BbILLUEHNE MAapasuTHbIX YTEYEK, BO3HMKAKOLLMX B
pesynbrate yBenuM4eHUs 3asopa Mexpgy pabo-
YAMM MOBEPXHOCTAMM MOPLUHEN U LUNUHOPAMU
[1,7,15]. Mpn 3TOM BO3HMKAIOT Takne CUMMATOMbI,
Kak MOHWKEHHble Oemndupyolme CBONCTBA,
CTYKW U ApyrMe NOCTOPOHHUE LUYMbI.

MprMevaTenbHO, YTO CTAaTUCTUYECKUIA aHann3
MO3BONNI KOHCTaTUPOBaTb PENpe3eHTaTUBHOCTb
BbIOOPKM MO OTKasaM nepegHuX amMopTM3aTopoB
aBTOMOOuMnen ¢ nogeeckon Tuna Mak-PepcoH.
Mpn 3aTOM KONMMYECTBO OOpaLleHWUA MO aMopTu-
3aTopam 3agHeln noaBecku Obifo 3HAYUTENbHO
HWXe (noyTy B ABa pasa). A npobern 4o BO3HUK-
HOBEHMS OTKa30B BbilEe (B cpegHeM Oonee yem
Ha 30%). BeposiTHOWM NPUYNHON CHUXXEHHOTO KO-

Source: compiled by the authors.

nuyectBa obpalleHnii Mo amopTu3aTtopaM 3ag-
Hel NoABEecKM ABNSIETCS TO, YTO aBToBMNaaenbLbl
npeanoynTanM pPemMOoHTMPOBaTb aMopTU3aTopbl
B 3TOM Cly4ae CaMOCTOSITENbHO UMK Ha LpYrnx
CTO, 0CcobeHHO MO OKOHYaHUWM rapaHTUK, obbly-
Ho cocTtasnstowen 100 Toic. kM. [Ans nepeaHen
NOABECKM MONyYeHa rMctorpaMma, 3aKOH pac-
npeaeneHuns, BepossiTHOCTb OTkasa u 6e30Tkas-
HOWM paboTbl NepeaHNX aMOPTU3aLMOHHBLIX CTOEK
nepeaHer NogBeckM aBTOTPAHCMOPTHbIX CPeacTB
kateropumn M1(p1cyHok 5).

AHanu3 faHHblX, NpeacTaBeHHbIX HA PUCYH-
ke 5, no3BonsieT caenaTtb 3akrloyYeHne O ToM,
YTO OTKasbl amMopTM3aTOpPOB MepeaHen nogse-
Cckun aBTOomobOunen kateropum M1 nogumHSOTCS
HOpManbHOMY pacnpefeneHiio ¢ napameTpa-
MM, yKasaHHbiMW B Tabnuue. MmnoTtesa o Hop-
ManbHOM pacnpeeneHuM nogTBepXXAaeTcs Mo
KpuTeputo MNupcoHa. MNMony4eHHble AaHHbIE O Ha-
OEXHOCTU MOoABECKM B LIENTOM He npoTuBopeYat
[OaHHbIM, NpUBEAEHHbIM paHee, Hanpumep, B pa-
botax [13,14].
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muna Mak-®epcoHasmomoburneli kamezopuu M1
McTouHumK: cocTaBneHo aBTopamu.

Figure 5 — Density distribution diagram of the probability of failure of shock absorber struts
of the McPherson type front suspension of cars of category M1
Source: compiled by the authors.
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Figure 6 — Graph of the dependence of the probability of failure (a) and the probability of failure-free operation (b) of shock-
absorbing struts of the McPherson-type front suspension of cars of category M1
Source: compiled by the authors.
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Tabnuua

CraTucTuyeckne xapakTepuCcTUKM 3aKOHa pacnpeaerneHns oTka3oB aMoOpTU3aTopoB
nepeaHen noasecku Tuna Mak-®epcoH aBTomobunen kateropum M1
McTovHumK: cocTaBneHo aBTopamu.

Table

Statistical characteristics of the distribution law of failures of shock absorbers
of the McPherson front suspension of cars of category M1

Source: compiled by the authors.

CraTnctmyeckne xapakTepucTukm
Statistical characteristics
[oBepuTenbHbI
OnemeHT Mart. Oxungaxve, Cpeare ksap. Koadhdp. vHTEpBan,
Element 3akoH THIC. KM OTKMOHEHUE, BapHaLAM Tb_IC. KM
pa_cnpengneHMﬂ mathematical TEIC. KM. Coefficient (p—Q,95)
Distribution law expectation, th km standard of variation Confidence
’ deviation, th. km interval, th km
(p=0,95)
MNepeaHss
amMopTu3aLMoHHast
cTonka Hopwm. 62,29 20,93 0,34 21...104 1
Front shock absorber
strut

KocBeHHbIM noaTBepxaeHvem Gonbluen HageXHOCTM aMopTU3aToOpOB 3aJHeN NOABECKM MO OTHO-
LLEHWNIO K NepeaHen ABNATCA aHHbIE OAHOMO U3 U3BECTHLIX NPOU3BOAUTENEN aMOPTU3aTOPOB (pUCy-
HOK 7).

¥ MepenHne amopTUzaTopbl
Front shock absorbers

B 3agHue aMopTu3aTopbl
Rear shock absorbers

MpouenTnpogar
Percentage of sales

BA3 Toyota Hyundai/Kia

Gupma-npoussogurens asTomobuns

Manufacturer of automobile

PucyHok 7 — CoomHoweHue rpoyeHma rpodax amMmopmusamopos asmomoburel kamezopuu M1
onsi Hauboree nonynspHbix 6peHdos (0aHHble ducmpubbromopa)
McTo4HuK: cocTaBneHo asTopamu.

Figure 7 — The ratio of the percentage of sales of shock absorbers
of M1 cars for the most popular brands (distributor data)
Source: compiled by the authors.
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3AKIIOYEHUE

3ameHa aMopTU3aUMOHHBLIX CTOEK UMEHUTLIX
OpeHOoB Ha CTOWKM Bornee AelleBbIX anbTepHa-
TUBHbIX NPON3BOAMTENEN B COBPEMEHHbIX Pbl-
HOYHbIX peanusix BrosfiHe LenecoobpasHa 6e3
3HAYUTENBHOTO CHWXEHUSA pecypca. lNpu atom
HapaboTka Ha O0TKa3 NepegHnx CTOeK B CPeaHeM
Ha 30% HWxe, YeM 3aJHUX.

OTkasbl nepegHnx amMopTU3aUMOHHBLIX CTO-
ek B ycrnosusix BoctouHon Cubmpu nogumHaAT-
Csl MPU 9TOM HOpPMarbHOMY pacrnpeneneHunio co
cnegywowuMn napameTpamu: MaTeMaTuyecKkoe
oxuaaHue 62,3 TbiC. KM Npobera, cpeaHekBaapa-
Tnyeckoe oTkrnoHeHue 20,9 Thic. kM nNpobera, Ko-
adhdpuumeHT Bapuaumm 0,34.

YuunTbIBas BbISIBNEHHbIE CTaTUCTUYECKME OaH-
Hble O HAOEXHOCTW nepenHen NoaBecKn, MOXHO
pekoMeHOoBaTb ee MPOBEPKY B CTEHOOBLIX MIN
OOPOXHBIX ycrioBusax ¢ nepuogudHoctbio 20-30
TbiC. KM npobera, To ecTb Yepe3 0AHO HOMepPHOe
TEXHUYECKOe 0bCyXnBaHme.
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