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1 Jleknis. 3arajanHi moJ1osKeHHA Ta 3MICT AUCIHUILTIHA

be3 TpancnopTy HeMOXXIMBE (DYHKIIIOHYBaHHS T'OCIIOIAPCHKOI0 KOMIUIEKCY Kpainu. TpaHc-
MOPTHA rajay3b HE BUPOOJISE KOIHOI MaTepialbHOI MPOAYKIIii, 0JlHaK O6€3 Hel HE MOXKYTh 00XOIH-
TuCh iHI. IIpoayKiisi TpaHCHOPTY - MepeBe3eHHs Pi3HOMAHITHUX BaHTaXiB, Macaxupis. TpaHc-
MOPT HAIIOi Jep’KaBH MOIAUISETHCSA HA TaKl BUIW: aBTOMOOUIHHU; 3aTI3HUYHUN; TTOBITPSHUI; BOI-
HUH (PIUYKOBHI, MOPCHKHIA); TPyOOIIPOBITHHIA; KOCMIYHUH.

3rimHo 3 3akoHoM Ykpainu "IIpo tpancmopt" (Crartsa 30), aBTOMOOGIILHMI TPAHCHIOPT -
1€ MiAIPUEMCTBA aBTOMOOUTBHOTO TPAHCIIOPTY, SIKi 3A1HCHIOIOTH NEPEBE3CHHS MACAXKUPIB 1 BaHTa-
XKiB, aBTOMOOUIbHI 1 IIMHOPEMOHTHI MIANMPUEMCTBA, ABTOTPAHCIIOPTHI 3aco0M, TPaHCIOPTHO-
eKCIISANIIIIHI TMAMPUEMCTBA, a TAKOXK aBTOBOK3AJIM 1 aBTOCTAHIII1, HABYAIBbHI 3aKJIay BiIMOBIIHO-
ro npodiiro, peMOHTHO-OYIiBEIbHI OpraHi3alii Ta coliaJbHO-TTOOYTOBI 3aKJIa/In, HIII ITiIPUEMC-
TBa Ta YCTaHOBU HE3aJICKHO BiJ (OPMHU BIACHOCTI, KOTPi 3a0€3MEeUyI0Th POOOTY aBTOMOOITHFHOTO
TPaHCHOPTY.

OcHOBHI cy0'eKTH aBTOMOOUTHHOTO TPAHCIOPTY - aBTOTPAHCIIOPTHI 3acO0M 1 Mepeka aBTo-
MoOinpHuX aopir. [Ipu BuBuenni TEA posrmsgatumMeMo aBTOTpaHCHOPTHI 3acobu - AT3, iHakie
nopoxkHi TpancnoptHi 3acobu (AT3), pyxomuii cknax (PC) aBTOMOOUIEHOTO TPAaHCTIOPTY, aBTOMO-
01, aBTOMOI31M (ABTOMOO1III 3 MpUYeriaMu a00 HAITIBIIPUYCTIAMH ).

ABTOTpaHCHOPTHMIA 3acid - 11e 3aci0, MpuU3HAYECHUH IJIs eKCIUTyaTallil mepeBaKHO Ha aB-
TOMOOUTHHHUX JAOPOrax 3arajlbHOro KOPUCTYBAaHHS YCiX KaTeropiil i CKOHCTpYHOBaHUM 3rifHO 3 1X-
HIMH HOpMaMH.

ABTOMOOITFHUI TPaHCIIOPTHUH 3aci0 PO3TILAAIOTH OKPEMO, SIK 1 OyAb-SAKY 1HIIY MAaIlUHY
(TexHiky, BUpiO, TeXHIYHMHN 3aci0 i Take iHIIe), y Mpoleci HOro BUTOTOBJIEHHS Ta y MPOLEC] 3aCTO-
CyBaHHS (€KCIUTyaTallii) y paMKax OJHOTO KHTTEBOI0 IHKJIY.

Cranpmapt ISO 9000 pernameHTye KUTTEBHIA UK MAlllMHU 3 TAaKUMH eTaramu: 1) momnepe-
JH1 JJOCIIJDKEHHSI Ta MAapKETUHT 3 METOI0 OOIPYHTYBaHHS NMOTPeOHM CTBOPEHHS (BIOCKOHAJEHHs) il
Mojienl; 2) MPOEeKTYBaHHs; 3) BUPOOHUUTBO; 4) eKcIulyaralis, TeXHIYHE 0OCIyroByBaHHS Ta pe-
MOHT; 5) yrunizamis MamuHu. [lo-iHImomy, )XKUTTE€BUN UK MOAUIAIOTh HA iiealbHUI Ta MaTepia-
npHUi. [lepmmii BkItoyae nepmmx JBa eTamnu, Ipyrui - yci pemra. Ha mpakTuii 3 >KUTTEBOTO LUK~
Jy BUJUIAIOTH MEPEBAXKHO MPOLIECH BUTOTOBJICHHS Ta 3aCTOCYBaHHS MalllMH. Y I1iil HaBUaJIbHIN AU-
CLIMIUIIHI HAEThCS PO 3aCTOCYBaHHs, TOUHIIIE Mpo 4-i eran xutteBoro ukiay AT3 - ekcruryara-
1110, TEXHIYHE 00CIYrOByBaHUMN Ta PEMOHT.

Icnye cucrema knacugikanii AT3 3a pi3HUMH O3HaKaMH 3 MOJIJIOM IX Ha BIJNOBIIHI Pi3HO-
BUIU. 3a MPU3HAYECHHSM - Ha BaHTaXHI, MACAXUPCHKi 1 cnerianbHi. J[0 BaHTaXHUX BITHOCSTHCS
BaHTaXXHI aBTOMOO111 (6OPTOBI, CAMOCKHUIM, aBTOMOOLTI-TATavl, MpUYenu, HamiBnpuyenu). Jlo mna-
CaKUPCHKUX - JIETKOBI aBTOMOOLT, aBToOycH. Jlo crerialbHUX - BaHTaKHI YU JIETKOBI aBTOMOO1II
MIPUYEIH 1 HaMiBIPUYEH, OCHAIEH] CHeliani30BaHUM OOJIaIHaHHAM 1 IpU3HAUEH1 JIJIs1 BUKOHAHHS
TPaHCHOPTHOT poOOTH (TT0KEXKHI, aBTOKPAHH, CaHITApHI, CMITTEBO3H TOLIO).

3a xapaktepoM BukopuctanHs AT3 moaiiastoTh Ha aBTOMOOUT 3arajlbHOTO MPU3HAYEHHS 1
crieniaiizoBani. [lo cremianizoBaHUX BiHOCATH TakKi, sIKi MPUCTOCOBAHI JJIS MEPEBE3CHHS TIIBKU
MEBHUX BUJIB BaHTaX1B YU Macaxupis (camockuau, pypronu, "llIsunka gonomora", "Kpuminanic-
THYHA" TOIIO).

3a oOcsiraMu MepeBe3eHb BaHTaXKIB Ta MAcaKUpPIB y TPAaHCIOPTHINA cUcTeMi KpaiHu Iepiie
MiCIle HaJI&)KUTh aBTOMOOUIbHOMY TpaHcnopty. [Tacaxkupcekumu AT3 nmepeBo3UThCs MOPIUHO y 5
pa3iB OuiIbllle MacakupiB, HOK yciMa IHIIUMHU BUAAMU TpaHcropTy. Ha aBToMOOUIBHUI TpaHCHOPT
npumnazaae npuodan3Ho 80% ycix BaHTaXiB rocrnoJapchbKOro KOMIUIEKCY AepiKaBH. Yce 1€ CBIIYHUTD
PO HaJ3BUYalHYy Ba)XXJIUBICTh PO3BUTKY LIbOTO BUIY TPAHCIOPTY 1, 3BUYAMHO Xk, K HEBIA'€MHOIO
eJIEMEHTa €IMHOI TPAaHCHOPTHOT cucTeMu. OYEeBUIHO, 1110 OCHOBHUM MPU3HAYEHHSIM aBTOMOOUIBHO-
T'0 TPAHCIIOPTY, SIK 1 Oy/Ib SIKOTO 1HIIIOTO, € BUCOKOSIKICHE 3aJ0BOJICHHS BCE 3POCTAI0YOTO MOMUTY Ha
NepeBe3eHHS BaHTAXIB 1 MacaxupiB. B pesynprati peanizauii TpaHCIOPTHUX MPOLECIB Taly3b, Ha-
JTAI0YM TIOCTYTH KIII€EHTaM Ha MepPEeBE3eHHs, OTPUMYE BIAMOBIIHI MPUOYTKH, HA OCHOBI SIKUX 311HC-
HIOE TIPOCTE 1 PO3MIMPEHE BIATBOPEHHS CBOIX OCHOBHUX BUPOOHWYMX (POHJIB, IO SKHX HAJEXKATh 1



AT3. ToOTo ramy3p 3aiiMaeTbcsi KOMEPIIHOIO BUPOOHUYOIO AiSUTBHICTIO, TPOAYKTOM SIKOI € IOCITY-
ru. Ile ocHOBHe npu3HaveHHs ii 1 ToMy BUKOpUCTaHHA AT3 3 METOI0 OTpUMaHHs Ha3BaHUX JI0XOJIIB
IIPUMHATO HA3UBaTU KOMepLiiHOI0 ekciryaTanico apTomooinis (KEA).

Opnak, mija yac peamizanii TpaHCIIOPTHUX MPOIECIB KOHCTPYKTUBHI enemMeHTH AT3 3 npu-
YMH MPOXOKEHHS B HUX NPUPOAHUX MPOILECIB 3HOIIYBAHHS TEPTSAM, KOpO3ii, BTOMU Marepiais,
CTapiHHS BTpayaroTh (YACTKOBO YM TOBHICTIO) Ipale3/laTHICTh. B pe3ynbTari moripuryroThcsi eKc-
rutyartaniiHi BiactuBocti AT3 (IMHAMIUHICTh, KEPOBAHICTh, MPOXIAHICT, HAAIWHICTH TOIIO), 00 y
ripmomy pa3i AT3 3ynuHs€TbCS 3 IPUUUH IOJIOMOK, BUXOY 3 J1ay HOro KOHCTPYKTUBHHUX elleMe-
HTiB. [Ipupoano, mo konekTuBHUHN 4u npuBaTHUN BIacHUK AT3 HamaraeTbcs eKCILTyaTyBaTd ix
TaK, 1100 siKHalMeHIIe OyJI0 MTOJIOMOK 1 IPOCTOIB, OCKIJIBKU B pe3yJIbTaTl LIbOTrO 3HMKYIOThCS IOKa-
3HHKH KOMEPIHHOI MisTbHOCTI. BiIoMO TakoX, 10 3aBOAM-BUTOTIBHUKU PO3POOJIIOTH TaKi MOJIe-
i AT3, ski nmpu3HaueH1 CIy)KUTU skHanaoBiie. CepeaHiii HOPMATUBHUN TEPMiH CIy>KOH, HaIpH-
ki, BaHTOKHUX AT3 cranoBuTh 10 pokiB, Xo4ya (haKTHYHUI MOKE IMEPEBUIILYBATH HOTO Y 2 pa3H.
Li TepmiHM MOXYTb OyTH JOCSATHEHI, SIKIIO KopucTyBadi AT3 He TUIbKM OylyTh Y HOPMaTHUBHHUX
Me)Xax BHKOPHCTOBYBAaTH 1X Oe3mocepeHbO Ha JiHISX (MapumipyTax), aje W BUKOHYBAaTH SIKICHO
BECh IepelliK NpopiIaKTHYHUX PEMOHTHO-00cayroByBanbHux 1iid (PO/I), 00ymoBiieHHX B IHCTPYK-
misix 3 exkcroryaranii AT3, un BiamoBigHuM nojoxeHHsM npo TO i pemont. OTXxe, KpiM IPSIMOTO
BUKopucTaHHa AT3 3a mpU3HauUCHHSIM, y iX )KUTTEBOMY LIUKJI1 Mepe10aueHo 1 BUKOHAHHS KOMIUIEK-
cy PO/l y Burnsiai TexHIYHUX OOCIIyrOBYBaHb, PEMOHTIB, yCyHeHHs BigMoB AT3 Ha miHii TOIIO.
Brnacue yce ne cnpsMoBaHO Ha 3a0e3ME€YeHHs BUCOKOI €()eKTUBHOCTI KOMEpPLIMHOI eKcIuTyararii
AT3, 6e3nexu TPaHCTIOPTHUX MPOLECIB i OTPUMAJIO HAa3BY Te€XHIYHA eKCIIyaTalisi aBTOMOOLTIB.
VY cyuacHUX yMOBaX, aHAJIOTIYHO SIK 1 HA 1HIIKUX BUAAaX TPAHCHOPTY, | EA po3risaaeTses sIK CUCTe-
Ma, SIKa CKJIAIA€ThCS 3 BiJNOBITHUX €JIEMEHTIB, Ma€ CBOIO MaTepialibHO-TEXHIUHY 0a3y, BUPOOHNY-
HUKIB, YIPaBIiHCHKUI EPCOHAT TOILO.

Ha ckinpku BaxknuBa TEA cBiAuuTh Te, II0 B yCIX CEpEHIX 1 BULIMX TEXHIYHUX 3aKiIagax
(paxynpTerax) aBTOMOOUIBHOTO MPOQLITIO BUBYAETHCS AUCIUILIIHA 3 OAHOMMEHHOI0 Ha3Bo10. OTOK,
METOI0 BUBUEHHS 11€1 AUCHUUIUIIHYU € HAJAaHHS CTYJEHTaM 3HaHb 1 yMIHb Ta HaBUKIB 13 3a0e3e4eH-
Hs npane3naTHocTi AT3, BUCOKOi epeKTUBHOCTI IX BUKOPHCTAHHS 32 MPU3HAUYEHHSIM IIISIXOM pea-
Ji3arfii BiAMoBiAHOTO KoMIuiekey npodinaktuaaux PO/l uu peMOHTHO-BIIHOBHUX POOIT.

Jnis nocsirHeHHs i1 po3rIsaroThes Taki 3aBAaHHS, SK1 TOJIATal0Th Y BUBYSHHI:

HOpPMAJIbHUX 1 MaTOJIOTTYHUX MPOLECIB B KOHCTPYKTUBHUX eneMeHTax AT3, ki MpUBOASTH
710 ToripuieHHs (a0o BTpaTH) iX eKcIuTyaTaliiHUX BIaCTUBOCTEH;

JIOCSITHEHHST TTOKA3HUKIB €KCIUTyaTalliiHoi HaaiiHocTi AT3, MeToiB Ta crocobiB 1 3ac001B
1X BUBHAUYECHHS;

3micty [lonoxeHHs npo TexHiuHe 00cayroByBaHHs Ta peMOHT AT3;

TEXHOJIOT1M BUKOHaHHS pi3HoBHIIB PO/I, pi3HOBUIB cr1oco0iB Ta 3ac0o0iB iX peanizarii;

ocobsmBoCTel opranizauii TexHosoriyHux npoueciB TO 1 pemonTy AT3 Ha pi3HuX 00'eKTax
PEMOHTHO-00CIYrOBYBaJIbHOI 023U aBTOMOOUIBHOTO TPAHCIIOPTY.

Buxozsau 3 MeTH 1 3aBJJaHb AUCIUILTIHA MOYKHA OKPECIUTH MPEAMET Ta 00'€KTH BUBUYCHHS
ii. [IpeaMeToM BUBYCHHS TUCIUILTIHU |EA € 3aKOHOMIpHOCTI BTpaTH Mpare3gaTHOCTI aBTOMOOi-
JSAMH Ta 1X KOHCTPYKTUBHUMH €JIEMEHTaMH y BiJIMOBIIHUX YMOBaxX 1 peXHMMax iX BHKOPHCTaHHS,
METOJIM OI[IHKU 1X HaJIiHOCTI Ta METOAM 3a0€3MEUCeHHS Mpare3JaTHOCTI. Y BUBUEHHI IUX MpeaIMe-
TiB BUKOPUCTOBYBAaTUMYThCSI OCHOBH TakuX (yHJIaMEHTAJIIbHUX HAyK K TpUOOJIOTis, Teopist Haa1i-
HOCTI MallliH, TeOpisi IMOBIPHOCTEH 1 MaTeMaTHYHa CTATUCTHKA, TEOPis TEXHIYHUX CHCTEM Ta IHIII.

Cepen 00'ekTiB BUBUCHHS AMCUMIUIIHY - Hainepie AT3 Ta iX KOHCTPYKTHBHI €J1€MEHTH;
00'ext POB; peMOHTHO-TEXHOJIOTIYHE Ta JIlarHOCTyBaJbHE 00JIaAHaHHS, BAPOOHUYHUKHU Ta 1HIIUN
nepcoHan komruiekcy PObB.



2 Jleknisi. TenaeHnii po3BUTKY KOHCTPYKIiil aBTOMOOLIIB Ta IX TeXHIYHOI eKcyaTanii

CyuacHi aBTOMOOUTI BITYM3HSHOTO Ta 3aKOPJOHHOTO BHUPOOHHUIITBA MAalOTh BCE OUIBIIY
KOHCTPYKTUBHY CKJIQJHICTh, IIMPOKE BUKOPUCTAHHS €JEKTPOHIKH, XapaKTepU3YIOThCS MOPIBHIHO
BHCOKOIO HAJIIMHICTIO 1 BIIMIHHICTIO Y CHCTEMaxX TEXHIYHOTO OOCITYyTOBYBaHHS Ta PEMOHTY.

3a3Buuail YUM KOHCTPYKTHUBHO CKJIQJHIIIA MAlIMHA, TUM, TUM HM)KYOIO HaAlMHICTIO BOHA
XapaKTepU3yBaTUMEThCs. AJie 3aCTOCYBaHHS BHCOKOMIIIHMX MaTepiaiiB, Pe3epBYBAHHS OKPEMHX
MaQJIOHAIHUX €JIEMEHTIB, €JIEKTPOHHUX MPUCTPOIB Ul KOHTPOJIIO TEXHIYHOI'O CTaHy JeTaleil, Ma-
CTHJILHMX MaTepialliB TOIIO, 3abe3neuye Bce Oinpiry HafgilHicTh. i TeHAeHLii MaloTh, O4EBHUIHO,
Oe3IocepeIHii BILTUB SIK HA BUKOPUCTaHHS aBTOMOOUTIB Y TPAHCIIOPTHHUX IPoIIecax, Tak 1 Ha opra-
Hi3aIiF0 BAPOOHUYOTO Ta TeXHOJIOTiuHOTO mporeciB TO i pemonty AT3.

[TepcnekTHBU PO3BUTKY KOHCTPYKIIM aBTOMOOUIIB 3 mo3uiiid ix TEA. OcHOBHI HanmpsmMu
PO3BUTKY KOHCTPYKIII BAHTOXKHUX aBTOMOOUTIB II€: MiABUINEHHS IMAJUBHOI OIIAJINBOCTI; IMUPOKE
BUKOPUCTAaHHS €JEKTPOHIKH; 3MEHILICHHS 3a0pyAHEHHS HaBKOJUIIIHBOTO CEPEIOBUILA; MiABULLICHHS
KOHCTPYKTHUBHOT O€3MeKH (aKTHBHOI 1 TTACHBHOI); MiABHUINECHHS HAJIMHOCTI 3a paXyHOK BUKOpPHC-
TaHHS HOBHX MarepiaiiB, TEXHOJIOTIN Ta IHIITUX 3aXO0/IiB.

IIpo6Jiema 3HMKEHHS] BUTPAT MAaJMBa - 1Ie cepiio3Ha mpobiieMa K y Hac, Tak i 3a KOp-
nonom. Y ®PH tpancnopT Butpauae 1/5 Bciel eHeprii, ska cnoxkuBaetrbcs. Y BenukoOputanii,
@pannii aBToMOOUTBHUM TpaHciopToM BUTpavaeThess 30-40% nadrompoaykris, a y CIIA s
yacTka carae 50%.

3aKopAOHHI KOHCTPYKTOPH BaHTaKHUX aBTOMOOIIIB 3apa3 HaMaraloThCs PO3B'S3aTH MPO-
OsieMy 3MEHILEHHSI BUTpAT HE 3a PAXyHOK JIOKOPIHHUX 3MIH KOHCTPYKLIi, a IUIIXOM BJOCKOHa-
JICHHSI OKPEMHX BY3JIIB 1 BUKOPHCTAHHS MPOTPECUBHUX TEXHOJOTTUHHUX pimieHb. OCHOBHI HarpsM-
KH: 3MEHILIEHHS] Macl aBTOMOO1IS; 3MEHILIEHHS aepOJMHAMIYHOIO ONOPY MOBITPs; BAOCKOHAJIEHHS
TpaHcMicii (B T.4. KOpOOKH Mepeaay); MiJABUILEHHS K. K. 1. ABUTYHIB TOLIO.

3a paxyHOK BUKOPHCTaHHs CIIOIIEpiB BAAETHCS TOOUTHCS eKoHOMIT manuBa Ha 4-9 %. 3me-
HIIIEHHS] Macu aBTOMOOLIs1 a00 aBTOOyca eKOHOMUTD MAaJIUBO Y FPChKUX yMOBax /10 3 %. 3HM>KEHHS
MacH JOCATA€ThCS BUKOPUCTAHHIM TIACTMAC 1 JIETKUX CIUIaBIB HA OCHOBI allFOMiHIIO Ta MarHiio,
OJIHaK BOHO MOB'A3aHO 3 migBuuieHHAM BapTocTi AT3. Hanmpuknaa, Ha BaHTaXKHMX aBTOMOOLIAX
"®opa" mepexin Bl TpaAUIIMHUX MaTepianiB A0 HOBHUX (TUIACTUKH, JIETOBAHI CTall) Aalo 3HU-
xennst macu Ha 700-800 kr (karmot, ABepi, MepeaHs MaHe b aBTOMOOIIS TOIIO).

Jocein nokasye, mo nig yac pyxy AT3 3a mexxamu MicTa B pIBHUHHUX YMOBaX OCHOBHMH
YMHHUK ITiBUIIECHHS MaJUBHOI OIIAIHOCTI - II€ 3HIDKEHHS BTPAT y IIWHAX, a TAKOXK IiJIIMITHUKAX
XO0JI0BOi YaCTHHH 1 TpaHcMicii. Taki 3axou, SK Mepexia 10 BUKOPUCTaHHS pallalbHUX IIUH 3HU3H-
nu BuTpatu nanusa Ha 5-10%. e 3% exoHOMM Aae acUMETpUYHUN PUCYHOK MpOTEKTOpy. Bin
3HUXKYE 1 ITYMHICTb.

Tenep nmpo MPUHIMTIN PO3BUTKY KOHCTPYKIIIi OCHOBHUX arperaTiB 3aKOPJIOHHUX BaHTAXHHUX
aBTOMOO1JTIB 1 aBTOOYCIB.

JiBurynu. TyT OCHOBHHMI HampsMOK - MmpojoBxkeHHs auzemnizanii. Ha 90% aBToMo61niB
cepenHboro i mayoro kinacy 90-x poki B CIIIA BukopucToByBaduch au3eni. Ha BaKKUx aBTO-
MOOIJISIX TeTep - MOBCIOIHO.

["010BHI HAPSIMKH PO3BUTKY KOHCTPYKIIi TU3EIbHUX JABUTYHIB TaKi:

1. BukopucTaHHs €JIEKTPOHHOI CHCTEMH BIIOPCKYBaHHSI MAJIMBA.

2. Bukopucranas KoMOiHOBaHOI MaJUBHOI CUCTEMH, L0 MOEJHYE KapOOpaTOpHUM 1 1H-
3eJIbHUH MPUHIHIK: Ha HU3bKUX 00€pTax MpaIlol0Th CBIYKH 3alalfOBaHHS, a IPH BUCOKHUX pe-
aNi3y€eThCS AU3EIbHUN TPUHIHIL.

3. Pe3onancHa cuctema BIOpCKyBaHHs manuBa. Jis i1 peamizamii y BIYCKHHX MaricT-
pansx migOuparoThCs EMHOCTI Ta JOBXHUHH TPYOOIPOBOIIB, 110 320€3Meuyi0Th oJauy NaluBa y
pPEXHMIi pe30HAHCY.

4. BukopucTaHHs HaJayBy B KOMOiHAIlii 3 1OAaTKOBUM OXOJIOJKEHHsM MOBiTps. Lle nae
MOJIMBICTB TIBUIIIUTH TYCTUHY MMAJIMBHOI CyMIIIIi.



5. KancynioBansus nBuryHiB. Llum nocsiraerbces, mnepenoBciM, 3HaUYHE 3MEHILEHHS PiBHS
HIyMmy.

6. 3MeHIIeHHS po3MipiB popcyHOK. Lle ymoximuBIrO€e oOMaHAHHS JOJATKOBUX KaHAJIB
OXOJIOJIKEHHS B rojioBli 0s1oky. EhekTHBHE 0X0JI0[KEHHS J1a€ 3MOTY HiABUILIUTU MUTOMY IOTY-
KHICTh IBUTYHA.

Tpancwmicisi. Tyr momiTHa TEHACHIIIS 10 BUKOPUCTaHHS TiapoanHaMmiuyHux nepeaad (I'MIT)
Ta HamiBaBTOMaTHYHUX KopoOok mepenau (KII). HaiiGinbir nposiBise€ThCs BOHA Y KOHCTPYKIISIX
CHEL1aJIbHOTO IPU3HAYEHHS - MOXKEXKHUX, OyAiBeIbHUX, caMockuaax. Xoua BBegeHHs I MII ne-
[0 MiJBUINYE BUTPATy MaiuBa (3a 3aKOPAOHHUMH JKepesamu - Ha 8§%). AJe 1eil HeJoJliK Ha-
MararoThCsi KOMIEHCYBAaTH BUKOPUCTAHHSM €JIEKTPOHHUX CUCTEM KEPYBAHHSI CUCTEMOIO JKUBJIIC H-
Hs1. Hlupoko BukopucroBytoTscsi I’ MII Ha aBTOOYCaxX cepeHbOTO Ta BEJIMKOTO KIlacy, sKi eKCIuTya-
TYIOTbCS Ha MICBKHUX MapLIpyTax.

IMepenniii mict. Tyr HalOITBIIMIA iIHTEpEC MPENCTABIIsIE BUKOPUCTAHHS CaMOLIEHTPYBAIb-
HUX IIBOPHIB Ta MiAINIMITHUKIB KOB3aHHS 3 OpOH3H.

Benyui mocTu. HoBUHKaMU BBa)KAIOTHCS MPUMYCOBE 3MAaIllyBaHHS IIiJl THCKOM Ta BHKO-
pHUCTaHHS NOJBIHOrO ouuIeHHs oauBU. OCTaHHE O3HAYaE, 1110 B KapTepi CTBOPIOIOTHCS JTOIOMIXK-
Hi €KpaHu Ta MarHiTHI YJIOBJIIOBaYi, sIKi 3aTPUMYIOTh METAJIIYHI MPOJAYKTH 3HOCY B OJIUBI.

IMinBicka. BUKOPHUCTOBYIOTHCS HE TUIBKH TPATUIINHI JUCTOBI €IINTUYHOTO THITY PECOPH,
asie i1 KoMOiHOBaHi. Y KOHCTPYKILISIX OCTaHHIX - JIUCT 3 METaJy 1 JAeKiIbKa (HapUKIag, TPH) - 3
CKJIOIJIACTHKY. Maca Takux pecop Ha 30 Kr MeHIIa, 110 3MEHIIye 3arajibHy Macy AT3, a Takox
MOKpAIIy€e TOKa3HUKH X MaTepiaJOMICTKOCTI. € HaNpsSIMKA BUKOPUCTAHHS HA BAHTAKHUX aBTOMO-
OUTSIX MABICOK 3 MOMEPESYHUMH JTUCTOBUMHU PECOpPaMH, THEBMATHYHHUX ITiIBiCOK. HalO1abI1e BUKO-
PHUCTOBYIOTHCSI THEBMATHYHI MIJBICKM HA aBTOOycax BEIMKOIO Ta cepenHboro kiacis. [lepcnexTu-
BHUMU HamnpsMKaMH € BUKOPUCTaHHS:

a) M1IBUILIEHOT0 TUCKY, 110 A€ 3MOT'y 3aCTOCOBYBATH MPYXHI €JIEMEHTH MaJluX PO3MIpIB;

0) HampsIMHUX MPHUCTPOIB 3 MPOTUKIIOBHOIO €0 (XOYa 1€ MiJBHILYE, K MPaBUIIO, METa-
JIOMICTKICTh KOHCTPYKIIIT);

B) €JIEKTPOHHUX CHCTEM pEryJIOBaHHS THCKY B OaloHaX MiABICKM Ta cTabimizauii Ky30Ba.

KepmoBe kepyBanHs. [lInpoxo BUKOPHCTOBYIOTH KEPMOBI MEXaHI3MH 3 BMOHTOBAHUMH
nigcuaoBayuaMu. Ha aBTOMOOUIAX cepeHbOro Ta Ba)XKKOTO KJacy MiJICHIIOBA4Y € O00OB'SI3KOBHM.
[Topsin 3 rigpaBiiuHUM, BUKOPHUCTOBYIOTHCS TAaKOXK NMHEBMAaTH4YHI MijcuitoBavi. BoHu mnokasanu
JOCTaTHIO €()EKTUBHICTb.

I'anbmu. OcoOnuBuil 1HTEpEC sIBiIIE COOOI0 BUKOPHUCTAHHS Ha BAHTAKHUX aBTOMOOUISX
JMCKOBHUX raJIbMOBUX MexaHi3MiB. Lle 3meHmye macy i ckopouye obcsr poOit 3 TO i1 IIP. bapa-
OaHHI TaJIbMOBI MEXaHI13MHU Bce O1JIblIIe BUKOHYIOTh 3 aBTOMaTUYHUMU peryisropamu 3a3opy. [u-
POKOTr'0 3aCTOCYBaHHSI HaOyJI0 BUKOPUCTAHHS 3aMiCTh KYJIauKOBUX PO3TUCKAYiB KIMHOBUAHUX MPU-
cTpoiB. Bce Oinblie KpaiH y 3aKOHO/IaBYOMY MOPSIIKY BUTOTOBISAIOTh AT3 3 aHTHOIOKYBaIbHUMU
cucremamu (ABC).

Ha BaHTakHMX aBTOMOOLISAX 1 aBTOOycax Majoro Kjiacy BUKOPUCTOBYETHCS TiApaBIIYHUM
npusia. [Ipu npomy 3 mifcuiItoBayaMM HaBiTh HA JIETKMX BaHTAXHHUX aBTOMOOLIAX 1 MIKpOaBTOOY-
cax. Ha Baxxkoro i cepeTHpOro Kjiacy aBTOMOOUISIX Ta aBTOOycax MepeBakae IMTHEBMOTIPHUBI.

Cepen momupeHUx HaNpsSMKiB PO3BUTKY KOHCTPYKLIi raJbMOBOTO MEXaHI3MY - BUKOPHC-
TaHHsI CTIOBUTbHIOBaYiB. HaOynu mommpeHHs CoBUIHHIOBAY1 €JIEKTPOIMHAMIYHOTO THITY 1 TiApoc-
noBiTbHIOBaYl. CIIOBUIBHIOBAY1 BUKOPUCTOBYIOTHCS NMEPEBAKHO HA BAXKKUX BAHTAXHUX aBTOMO-
O1151X 1 aBTOOYyCAX, a TAKOXkK B YMOBAX Tip, JalOTh €(PEKT 1 B MICbKOMY LIUKJIL.

PoGoue micue Boaisi. Tyt 3pociio 3HaueHHs iH(popMarlliiiHoro 3abesmeueHHs Boxis. Jns
IHOTO MIUPOKO BUKOPHUCTOBYETHCS H(poBa 1 3BykoBa curHamizaiii. Kpim nporo, Habynu nmomru-
PEHHS aHATOMIUHI Kpiclia Ta 1HIII 3aCO0M MiABUILEHHS KoMdopTy Boais. 3pocTae IuIoma orisio-
BOCTI 32 paxyHOK BUKOPHCTaHHS CKJIa BEJIMKUX PO3MIpIB Ta pallioHami3aiii BUKOHAHHS €JIEMEHTIB
Ky30Ba, Ka0OiHU (Ti, [0 3aBaXAIOTh OTJISIOBOCTI, BUHOCATHCS 32 HOro Mexi). Ha 30BHImHIX A3ep-
KaJlaX BUKOPUCTOBYIOTh CHCTEMH OYMIICHHS 1 OMUBaHHs. BOKOBe CK/I0 MOXe MaTH 00lyBaHH, 1110
3MIIACHIOETHCS 32 IOTIOMOT'0I0 BEHTHJIATOPA a0 Bij MOBITPS, 110 CKEPOBYETHCS 330BHI.



Benuke 3HaueHHS Mae 3a0e3MeueHHs MaCUBHOT 0e3MmeKu Bois. [ 1IbOro po3po0IISIFOTHCS
1 BIIPOBA/KYIOTHCS HOB1 OaMIEpHI CUCTEMH, BIOKOHAIIOETHCS KOHCTPYKIliS Ky30Ba, 3acobm 0e3-
neKku B KaliHi (TpaBMoOe3neyHe KepMo, OAYIIKH 3 HarHITAHHSM MOBITPSl B MOMEHT yJiapy TOILO).

TenaeHUii PO3BUTKY 3aKOPJAOHHMX JIETKOBUX aBTOMOOLIIB.

Haii6inbm xapakTepHUMH €:

*  MiABUILIEHHS NAJMBHOI OLAJJIMBOCTI Ta 3MEHIIEHHS 1HIINUX BUTPAT;
*  3MEHILIEHHS IIKiJMBOTO BIUIMBY HA MIPUPOJHE JOBKIJIIS;

*  I1JIBULICHHS KOHCTPYKTHUBHOI O€3IeKH;

*  MOKpaUIeHHs KOM(POPTHUX YMOB.

JBUryHH. PO31INPIOETHCS BUKOPUCTAHHS Ia30pO3MOAUIBYMX CUCTEM 3 TPbOMa Ta YOTHUP-
Ma KJIalaHaMu Ha HWTHIP. Bee mupiie BUKOPUCTOBYIOTHCS CUCTEMH €IEKTPOHHOTO KEPYBAaHHS
BIIOPCKYBAHHSIM I1aJIMBA.

[TomuproeTbcss BAKOPUCTAHHS HAAIYBY. 3aCTOCOBYIOTHCS POTOPH 3 HOBHX JIETKUX MaTepia-
JIiB 1 CIIJIaBiB, POTOPH 3 KEPOBAHUM KYyTOM aTakH, CIeliajbHI peryiiodl KiIanaHHi CUCTEeMH B Ma-
ricTpai mojaadi po6odoi cyMinri, J0JaTKOBE OXOJIODKCHHS MOBITPS (IHTEPKYJIEPH ), IO ITiABUIIYE
HAMOBHEHHS LMJIIHAPIB 1 MiABUILYE NOTYXHICTh. [IpoBaasThcst poOOTH MO CTBOPEHHIO JBUTYHIB 3
BHCOKHM Ta HAJABUCOKHUM KOCQIIIEHTOM CTHCKY.

Jlist 3011b1IeHHS HAIMHOCTI CUCTEMH KHUBJICHHS Ta 3HUKEHHS BapTOCTI 3aCTOCOBYIOTh Kap-
OropaToOpH 3 €JIEKTPOHHUM KEpyBaHHSIM. B HbOMY, HAIpUKIIAA, TOJOBHUNA AO3YIOUHHA MPHUCTPId —
3BMYAHUIN, a CUCTEMH XOJOCTOrO X0y, IYCKY 1 IPOrpiBy JBUI'YHA BUKOHAHI 3 €JIE€KTPOHHUM Ke-
pyBaHHsIM. TOOTO 3aCTOCOBYETHCS T1I0pPHUA TPAAUILIIHOI Ta €IEKTPOHHOI CHCTEM.

VY eBponeichKUX KpaiHax, Je Iu3eIbHe NaMBO ICTOTHO JeuIeBIIe Bij OeH3UHY (BOHO 1 €KO-
JIOTIYHO YHCTIIIE), € BEJMKHHA MOMUT Ha JU3EIbHI MOJENi JEerKOBHUX aBTOMOOINIB. iX yacTka
cTaHOBUTH NpuOIN3HO 50-60%. BUKOPHCTOBYIOTHCS, B OCHOBHOMY, IIBUAKOX1IHI U3eii 3 6e3mo-
cepeHIM BIOPCKYBaHHSAM. Ha HIX BCTaHOBIIOIOTH AJIMBHI CHCTEMH BUCOKOTO THCKY.

Tpancwmicisa. Tyt noTpiOHO BiI3BHAYUTH PI3HUIIO KOHIIEMIIIN 3aJ€KHO BijJ KjIacy aBTOMOOi-
ns1. Ha aBTOMOOUISIX 0COOIMBO MaJIoro Kiacy HaIpsiM MOKpaIeHHsI KOHCTPYKIIIi - mepexija Ha I's-
TUCTYMIHYACTy KOpoOKy mepenad. Tam, ne BukopuctoByroTbes ['MII (aBTomMOO1II cepeaHbOro
KJIacy 1 BUIIE) YOTHUPUCTYIIHYACTI Mepeiadl NOCTYIOBO BUTICHSIOTh TPUCTYIIHYACTI. Y KepyBaHHI
TPAHCMICIEI0 HIMPOKO BUKOPUCTOBYETHCS €NEKTpPOHIKa. BeayThcs poOOTH 111010 BIIPOBAIKEHHS
Oe3cTyniHYacTUX TpaHcMmiciil. Ha jgerkoBux aBTOMOOUISIX IPOJOBXKYE PO3IIMPIOBATUCH YaCTKa Ta-
KHX, 10 MalTh NPUBIA Kojic 3 ¢popmyinoro 4x4. HaOyBaioTh nepeBa)kHOIO MOIMIMPEHHS Hepe-
HBOIIPUBIJHI aBTOMOO1JII, TPUYOMY JIJIsl BCI1X KJIACIB.

I'anbmiBHA cucreMma. [IpakTH4HO 3aBeplIeHUI mepexia A0 TUCKOBUX I'aJIbMOBUX MEXaHi-
3MiB. Bee mmpiie 3acTocoBYIOThCS €IEKTPOHHI CUCTEMU KE€PYBaHHS rajbMIBHOI CHCTEMOIO, B TO-
My YHCIi 1 KOMOIHOBaHI CUCTEMHU €JIEKTPOHHOro KepyBaHHA. BoHu BukoHytoTh ¢yHkuii ABC Ta
Mepepo3MOAITy KPYyTHOTO MOMEHTY M1 OKPEMHMH KOJIECAMH Ta OCSIMH IIiJT YaC PO3TOHY.

IligBicka. IlomuproeTscsi 3aCTOCYBaHHS €JIEKTPOHHUX CHUCTEM KEpyBaHHs IapaMeTpaMu
KOPCTKOCTI MIJBICKM HA OKpPEeMHUX KoJjecax, AeMndyro4yoi cuiu, piBHA Ky3oBa (crabumizarii
HOT0 y MO3/I0BXKHIH Ta MOMEepe Hiii MIONHAX ).

Ky3o0B. Bennka yBara mpuaisiseThCsi IBOM HampsMKaM - aepOJUHaMIIli Ta BUKOPUCTAHHIO
HOBHMX MaTepialliB, 3aCTOCYBaHHIO JOJATKOBOIO OOJIaJHAHHS (ENeKTPOINPHBII CKIOMiIHIMAYIB,
o0IrpiBaHHs BITPOBOIrO CKJia, 0OIrpiBaHHs Ta AWCTaHIIHE KepyBaHHS MOJIOKEHHIM J3epKajia 3a]-
HBOTO BUJTY, CHCTEMU KOHJIMLIIFOBaHHS MOBITPs, AUCTaHIIlHEe KEPYBaHHs 3aMKaMu JBepeit).

Haii6amxk4i nepcneKTHBM PO3BUTKY KOHCTPYKUiH BiTun3HaHUX AT3. Bonu HacTymHi:

1. OuikyeThCcs MUPIIEe BUKOPUCTAHHS TU3EIBHUX JBUTYHIB HAa BaHTAKHUX aBTOMOOINIAX 1
aBTOOyCax CepelHbOl Ta BEIUMKOI MICTKOCTI. X B HalOMMX4Mii yac MOBHUHHO OyTH HE MEHIIE
40-50% Big 3aranbHOI KIJIbKOCTI. BaHTa)k000ir Ha HUX Oyje cTaHOBUTH HE MeHIe 60%.

2. BukopucTaHHs CTUCHEHOTO Ta CKPAIUICHOT0 ra3iB HE TUIBKU Ha KapOIOpaTOPHUX, alie 1 Ha
IU3ETbHUX JABUTYHAX.



3. 3acTocyBaHHS B KOHCTPYKIIii aBTOMOO1JIIB JOJATKOBUX IMPUCTPOIB A €KOHOMIT Manu-
Ba (€JIEKTPOHHE KEPYBAaHHS M10JAayY€el0 MaJllBa 3 BUKOPUCTOBYBAHHAM 1HKEKTOPHOTO yIOPCKYBaH-
Hsl OCH3MHY, IPUMYCOBE BIIKIIIOUCHHS OKPEMHX LMJIIHJAPIB, IPUCTPOI Oe3MepepBHOTO KOHTPOIIIO
BUTpAT NAJIMBA), BAKOPUCTAHHS TEIJIa 0XOJIOKYBAJIBHOI PIAUMHM 1 BIANpallbOBaHUX ra3iB, BUKOPH-
CTaHHS aBTOMAaTHMYHHX KOPOOOK Iepenad, yCTAaHOBKA PEIYKTOPIB 3aJHIX MOCTIB 3 JIEKiJIbKOMA TIe-
peaaTHUMU BITHOIICHHSAMU, IPUCTPOI u1si KOHTpoTro podotr AT3 1 ¢ikcartii Horo 3aBaHTaKCHHSI.

4. BUKOpHUCTaHHS arperariB, MEXaHi3MiB, sIKi MiABUIIYIOTh KOM(OPTAOENbHICTh MepeBe-
3€Hb, 30€pEeKEHHS BaHTaXy, MEXaHI3allll0 HaBaHTa)XKyBaJIbHO-PO3BAaHAKYBAIBHUX POOIT (KOHIHU-
IIOHEpH I MIBJICHHUX YMOB, THEBMATUYHE IiJpecoproBaHHs Toulo). [lokpamuT ymMmoBH Ha
MICHKHX aBTOOycaxX MOXXYThb Taki MPUCTPOi, K JIPTU-TUIOMIAIKHN JJIsI IHBATIAIB. 3ayBaXUMO, 110
MosiBa JIOJJATKOBOTO OOJIaJHAHHS Ha aBTOMOOUIIX Ta aBTOOYyCaxX YacTKOBO YCKJIAIHHUTH IMPOBE-
nendss TO Tta 30umbmuTh o0csru [1P. J[ns BukoHaHHS 1uX poOIiT Tpeba BUKOPUCTOBYBATH HOBE
TEXHOJIOT1YHEe 00JIaIHaHHS, I0AATKOBI MPUCTPOT.

5. 3axucT BOJIsA, MAcCaXHUpIB, MIIIOXOIB 1 MepcoHany, skuil oocayrosye AT3. B npomy
HaMpsIMKy OyZIyTh BIIOCKOHAIIOBAaTUCh KOHCTPYKIII OKpEMHX BY3JIiB 1 arperaris, IiJABUIIYBa-
TUCh MOKAa3HUKHU iX peMOHTONpUAATHOCTI. [IOBUHHI CTaTH JOCKOHAMIIIUMU CUCTEMU aBTOMOOI-
18, AKi GOPMYIOTh MOTO aKkTUBHY Ta MacwBHY Oe3neku. Hampukiian, ciif o4ikyBaTH BCTaHOB-
JeHHs1 0aMIEpHUX CHCTEM, IO BIANOBIAAIOTH €BPONEHCHKUM HOpMaM 3 MacuBHOi Oe3nexu. [lo-
BUHEH OyTH JII€BIIUM KOHTPOJb 32 XIMIYHMM CKJIaJIOM BiJIIpalibOBaHUX ra3iB aBTomMoOuIsi. by-
IyTh 371HCHEHI 3aX0H 3 MOKPAIIEHHS ITyMO130JIA1I].

6. lllupmie BUKOpHCTAaHHS aBTOMOOLTIB, pO3pOOJICHHX 3 ypaXyBaHHAM OCOOJIMBOCTEH KaTe-
ropiii ymoB ix ekcruryararii. Lle aBTomo0111i y TipcbKOMY BHKOHAHHI, MiJIBUIIEHOI MPOX 1IHOCTI,
crelianizoBaHi aBTOMOO1II, B TOMY YHCII 1 AJIsl CUTBCHKOTO TOCMOIAPCTBA Ta CLTBCHKOT MiCIIEBOCTI.

7. Jlis 1erkoBUX aBTOMOOUIIB OCHOBHUM HOBHUM KOHCTPYKTHBHMM BIPOBaKEHHSAM
BBAYKAETHCS MEepeXij 10 NepeaHbONPUBIIHOTO BUKOHaHHS TpaHcMmicii. KpiM nporo, mnanyerscs
BUKOPUCTAHHS JUIsl HUX JU3€JIbHUX JIBUTYHIB.

3MiHH, SIKI YEKaIOTh BITYM3HSIHI aBTOMOOUIbHI apku. [IporHo3yerbes 1CTOTHE MiABUIICHHS
MUTOMOI YaCTKM aBTOMOOIJIiB 0COOJIMBO MajoOro Ta Majoro KiaciB 1 3HWKEHHS YaCTKU aBTOMOOi-
JB cepeAHbOro kiacy. Bonu OynyTs, sk mpaBuiio, nepeaHLONpUBITHUMU. PoOOTa Ha TakUX HEBE-
JMYKHUX aBTOMOOUIIX Oyze opraHi3oBaHa 3a MPUHIUIIOM CyMIIIEHHs Mpodeciit Boais, eKcreauTopa
1 orieparopa 13 3aBaHTaXKCHHSI-PO3BAHTAKECHHSI.

[ToBuHHA 3pocTH yacTka MpuyinHoro ckiany. [lepenbavaerses, M0 3HAYHO 301TBIIMTHCS
KUJTBKICTh CHeliali30BaHUX aBTOMOOUIIB - TOJIOBHUM YHHOM (PyproHiB, B TOMY YHCII 1 pedpurke-
partopiB, LUCTEPH 1 aBTOMOO1IIIB, 1110 0014 IHAH] IEPEeBAHTAXKYBAJILHUMHU MpUCTposiMU. B aBTOOYyC-
HUX MapKax MOBHHHA 3pOCTH YacTKa aBTOOYCIB 0COOJIMBO MaJIOTO Ta MaJioro KIIaciB.



3 Jleknisg. OcHOBHI Mpo0/eMH TeXHIYHOI eKcIIyaTanii aBToM0011iB
Ta METOAH iX PO3B'SI3aHHA

[TinTpuManHus npauesnatHoro crany AT3 Ta BiZHOBIIEHHS iX pecypcy - HelpocTa BUPOO-
HUYa 3a/1ada TOCIOJAPChbKOTO KOMILUIEKCY KpaiHU. 3 IbOr0 NMPUBOAY ICHYE HIICTh OCHOBHHX
npooJieM, OB'A3aHUX 3 TEXHIYHOIO ekcruTyaramiero AT3.

[Tepuioto i, pakTUYHO, HANBAXIIMBINIOW € MiABHINEHHS] eKCILUTyaTauniiHol HaxiliHocTi
AT3 no HopmaTuBHUX PiBHIB. OYEBUIHO, IO TOJOBHUM IIJISIXOM PO3B'sI3aHHS 1€l TpoOIeMH T0-
BUHHA OYTH BIJIOBiJHA JepXKaBHA TEXHIYHA MOJITHKA, CIPSIMYyBaHHS aBTOMOOiICOynyBaHHS Ha
BUITYCK BHCOKOHAIMHUX Ba)XJIMBUM Tako’K BBaXKA€ThCsl 3aCTOCYBaHHS METO/IB, CIIOCOOIB Ta 3a-
co0iB TexHiuHOi ekcryaranii AT3, ctBopeHHst onTuManbHOi Mepexi 00'ekTiB POb aBTOMOG11B-
HOT'0 TpaHCHOPTY (MaiiCTEepeHb, 1IeXiB, 3aBOAIB, cTaHIlii Ta myHKTIB TO 1 pemonty AT3). [lo pos3-
B'sI3aHHS Ii€1 MPOOJIIEMU Ma€ BiTHOMICHHS PaJMKaIbHE MiJBUIICHHS SIKOCTI 1 MEpeXi aBTOMOO1Tb-
HUX JIOPIT y JIeprKaBi.

Jpyroro 3a BaXIUBICTIO TpoOsieMoio TEA € 3HM:KeHHsI 3aTpaTt npaui Ha yrpumanHs AT3
BIIPOJIOBXK IX TepMiHy ciy:k0u. Bimomo, mo HaniiHicTs kKoaumHixX BiTyuzHsaux AT3 Oyna i 3anu-
IIA€THCS TaKOI0, IO 3aTPaTH Mpalli Ha 30epeKeHHs MPale3aaTHOCT] iX BIPOJOBK YChOTO TEpMi-
Hy ciyx0u y nekinbka (7-8 pa3iB) mepeBUIIYIOTh 3aTpaTH Mpalli Ha iX BUTOTOBJICHHS. Takuii cTan
3YMOBJIIO€ TIOTPeOy YTpUMaHHS OJHOTO CIIOCapsi-peMOHTHHUKA Ha 3-5 BaHTaxxkHux AT3 ta 1-2 aB-
ToOycu. O4eBHUIHO, 110 MPOOIEMY OTPIOHO PO3B'A3yBATH LUIAXOM 3HM)KEHHS 3aTpaTr py4HOi mpa-
1, il MexaHi3aIi€ero, aBToMaru3aniero, 30inpmeHasM npobiriB AT3 mixx TO 1 pemoHTaMu yepes i-
JBUIICHHS 1X HaJIIHHOCTI Ta PiBHS €KCILTyaTallii.

Tpers mpobiiema - e ckopoyeHHs cno:kuBaHHs AT3 nmajauBHO-eHepreTHYHHX pecyp-
ciB. Binomo, mo Ha cnoxuBanHs AT3 kpainu npunanae npubausHo 50% 3zarampHoOro oocsry
CIO’KMBAHHS TOCTIOJAPCHKUM KOMIUJIEKCOM CBITJIMX HA(QTONMPOAYKTIB. 30KpemMa 110,10 OEH3UHY, TO
iforo yacTka cTaHoBUTH 65%, nuzenbpHOro manusa - 35%. ExoHoMii manmuBa Ha aBTOMOOITBHOMY
TPAHCHOPTI MOXKHA JOCATHYTH SIK CBOE€YACHUM 1 MPABUIBHUM PETYIIOBAHHSIM YHHHOI MaJIMBHOL
anapatypu AT3, Tak i 3aCTOCYBaHHSIM Y X KOHCTPYKIISIX IPUHLUIIOBO HOBOI, KEPOBAHOT €JIEKTPO-
HIKOIO, & TAK0’K BUKOPUCTaHHSIM HETPAAUIIMHUX NAJIMB, B TOMY YHCIII ra3iB (CTUCHEHUX Ta 3plipKe-
HUX).

UerepTa npobiema TEA - ckopodyeHHsI 00cATiB COKUBAHHSA iHIIUX BHIIB MaTepia-
JBHUX pecypciB, 30KpeMa 3alacHUX YaCTHUH, PEMOHTHO-TEXHOJOTIYHUX MaTepialiB (€JIeKTPOo.IH,
3BapHUM JpiT, KapOiJ Kajbllil0, TEXHOJIOTIYHI PIAUHU - MHIHI PO3YMHU, €JIEKTPOIITH TOILO).
JUis mpukiany, SKINO JErKOBUM aBTOMOO1Ib-Takci Ha mpobiry 100-150 Tuc. kM croxuBae yMoB-
Ho 100% 3amyacTuH, TO pu 30UIbLIEHH] TPOOIry y 2 pa3u BUTpATH 3aMYacTHUH 30UIbIIYIOTHCS Y
Maiixke 7 pa3iB. 3BiJICM MOXKHa 3pOOUTH BUCHOBOK IPO MOXJIMBI HUISAXHU BUPIIIEHHS - CBOEYACHA
3aMiHa 3HOIIEHUX Ta KOHCTPYKTHUBHO HepockoHannx AT3; HemomymieHHsT B eKCIUTyaTarlii Heoc-
KOHaJIUX KOHCTPYKIiN AT3; BIpoBa/)KeHHS palliOHAIbHUX METOJIB OOJIKY Ta PO3MOALTY 3amac-
HUX YaCTHH, ITiIBUIIEHHS SIKOCTi X BUTOTOBIJICHHSI.

[T'sta mpoGiema nmoB's3aHa 13 3a0pyAHEeHHAM NPHPOJIHOTO JOBKIJIJIA MiJ Yac eKcIrya-
Tanii AT3 (komepuiiiHoi Ta TexHIuHO1). Bimomo, 1mo cepeAHbOCTaTUCTUYHUN aBTOMOOLB, MPOXO-
Is14u 32 pik B cepeanbomy 10 tuc. kM, BUkuaae B armocdepy 370 kr okcuay Byriuento, 110 xr By-
IJIeBOJHIB, 20 KI' OKCH/IIB @30Ty Ta CIPKU 1 2 KI' caXki HaBITh NPHU CIIPAaBHUX CHUCTEMax >KMBIICHHS 1
Bunycky. Kpim takux 3a0pyaHeHb, aBTOMOOLII € JPKEpPesioM BUKUIIB y NMPUPOJHE JOBKULIA (aT-
Mocdepy, TpyHT, BOJIHHI OaceifH) 0coOJMBO KAaHIIEPOTEHHHUX CITOJIYK Bijl 3HOIIYBaHHS MPOTEKTO-
piB IIWH, a TAaKOX BIANPAINbOBAHUX MUWHHUX PO3UYMHIB, IHIIUX BiaxoAiB TEA. Y mpomy 3B'I3Ky
CTAlOTh OYEBMJHUMM LUIAXM MOJOJAHHS L€l HerpocToi mpobaemu. Lle, 1 3acTocyBaHHs HeTpaau-
LIHHUX MATUBHO-MACTHJILHUX MaTepiaiiB, BAOCKOHAJICHHS CUCTEMH IPUTOTYBAHHS 1 pEryIIOBaHHS
HNAJIMBHOI CyMillll, YBEJEHHS y KOHCTPYKIiI0 BHIYCKHOI CHCTEMH JONaJIOBaYiB-
KaTaji3aTopiB, MOCUJICHHS €KOJOTIYHOT'O KOHTPOJIIO TOIIO.

[locra, ocranus, npobiema - nos'szana 3 TEA AT3 - nixBuIeHHs 0e3MeKH BUKOPHC-
TaAHHS OCTAHHIX 3 MO3ULIN SIK HEYIIKO/PKEHHS 1X, TaK 1 HE TPAaBMYBaHHS IMIIIOXOMAIB, ACAXHPIB.



BusHauansHy ponb Ipu 1IbOMY Bifirpae texHiuauii ctan AT3. Binomo, mo maiixe 10% mopox-
HiX TPaHCIIOPTHHUX MPUTOJX B YKpaiHi CTA€ThCS 3 MPUYMH HECHPABHOCTI TPAHCIOPTHUX 3acOOiB.
Buxozsun 3 HaBeaeHOro, 3aBIaHHsIM TEA € HeIONMyIeHHS BUIMTYCKY Ha JIIHII0 TEXHIYHO HECIPaB-
HUX AT3, mocuaeHHS KOHTPOJIO 32 TEXHIYHUM CTaHOM iX HE JHIIe 3 OOKY TeXHIYHOI ciyxOu aB-
TOTPAHCIIOPTHUX MiMPUEMCTB, alle i caMHUX BOJIiB.

Ha naifOmmkye MailOyTHe OUIKYETHCS PO3LIMPEHHS HOMEHKJIATYpH O0'€KTiB PEMOHTHO-
00cCIIyroByBaibHOI 0a3y, MOB'A3aHE 3 YCKIAJAHEHHAM KOHCTpyKUii AT3, BUKOpHCTaHHIM JOJAaTKO-
BOT0 yCTaTKyBaHHA 1 ioro crnemianizaniero. Lle Bumarae cremiamizanii i koomneparii BUpoOHHYIO-
TEXHIYHOT 0a3M, BUKOPUCTAHHS MPUHIIMIIOBO HOBOro obyagHaHHs. [lopsin i3 cremiaiizoBaHUMU aB-
TOMOOUTPHIUMH LIEHTPAMH TEXHIYHOTO OOCIYrOBYBAaHHS 1 PEMOHTY IPOBIAHUX aBTOMOOUIBHUX 3a-
BOJIIB PO3BHUBATHMETHCS MEpeka MpUBATHUX HeBeNHMKUX MaicTepeHb 1 CTO sk mans aBToMOOUTIB
MIPUBATHOTO CEKTOPA, TaK 1 JEP>KaBHOTO. PO3BUBAaTUMETHCS 1 KOHKYPEHIlisS Y HaJlaHHI MTOCIIYT Pi3-
HuMmu o0'exktamu POB piznux ¢popm BracHOCTI.

3apa3 BUKOHYIOTHCS HAYKOBO-TIPUKJIIAIHI TOCTIKEHHS Ta MIMPOKO TUCKYTYIOTHCS TTMTAHHS
3 Mpo0JIeMH 3alpOBAKEHHSI CUCTEMHU TEXHIUHOro oOcIyroByBaHHs 1 peMoHTY AT3 3a nmorpeboro
Ha OCHOBI PE3YJIbTATIB 3araJlbHOTO Ta IMOEJIEMEHTHOTO JiarHOCTyBaHHs. BiiacHe mimsiraTume per-
JAMEHTYBAHHIO Ta IJIAHYBAHHIO MEPIOIUIHOCTEH Ta 00csriB podit He 3 TO, a 3 TEeXHIYHOTO JTiarHo-
CTYBaHHS aBTOMOOLTIB. Y TaKy cUCTEMY MOKJIAJACHO MPHUHIMI 3ano0iranHsa BiaMoB AT3 Ta BTpat
HUMH Tiparne3natHocTi. [lepeqyMoBoro 3ampoBapKeHHs ii € po3poOJIeHHS Ta BUKOPUCTAHHS IOTIe-
peIKYBaIbHUX JOMYCKIB IO yCIX KOHCTPYKTHUBHHUX ejeMeHTax aBToMoOins. IlomepemkyBajibHi
AOIMYCKH - 1€ CyKYIHICTh 3HaYeHb JIarHOCTUYHUX MapaMeTpiB, sIKa po3MillleHa MK TPAaHUYHUMU
Ta Hepea-BIIMOBHUMM iX PIBHAMM. SIKIIO Ti1arHOCTYBaHHSAM OyAb-SKOIrO arperaTy 4u By3ja aBTO-
MOO1JIs1 BCTAHOBJIEHO BHX1J] ITapaMeTpa 3a HOro nepeBi-MOBHI MEXI - 11€ BKa3yBaTUMe Ha MOTpedy
00OB'A3KOBOIO BUKOHAHHS BIJMOBITHUX MPO(UIAKTUYHUX (PEryTIOBaJbHUX YHM 3aMiHHUX) POOIT.
OueBHIHO, 110 HE MEHIII BaXJIMBOIO MEPEIyMOBOIO € (OpMyBaHHS HEOOX1JHOTO MapKy J11arHOCTH-
YHOro oOJaJHaHHA (CTEHIB), MPUJIAAIB Ta MPUCTPOIB 3 ypaxyBaHHSAM iX Cy4acCHUX Ta MEPCIEKTUB-
HUX BITUM3HSHMX . (3aKOPJAOHHUX) KOHCTPYKUiH. BBaxaerbces, mo 1eil Hanpsam cucremu TO 1 pe-
MOHTY TOBHHEH PO3BUBATHCA 32 ABOMA BapiaHTaMu:

* 3 KOHTPOJIEM PIBHS HAJIIHHOCTI KOHCTPYKTUBHUX eneMeHTiB AT3;

* 3 KOHTPOJIEM J1arHOCTUYHUX MapaMeTpiB, sIKi BU3HAYAIOTh PIBEHb TEXHIYHOI'O CTaHY KOHC-
TPYKTHUBHHX €IIEMEHTIB.

[I{oro mepmioro, To TyT BaXJIUBOIO Oyzae morpeda y po3poOiaeHHI METOAMK 1 JOKYMEHTAIlil
300py Ta ompallloBaHHs BIANOBIAHOI IH(pOpMalii npo ekcrryarauiiny HagiiHicTe AT3 1 npuliHATTS
Ha 11l OCHOBI aJIEKBaTHUX 1HXEHEPHUX pimieHb. OCHOBHUMU MOKA3HUKAMH HAIMHOCTI, K1 y TOB-
HIl Mip1 XapaKTepu3yOTh BIACTUBICTh 0€3B1IMOBHOCTI € IMOBIpHICTh 0€3B1IMOBHOI poOoTn AT3 Ta
napameTp HoToKy BigMoB. O4eBUIHO, (PaKTUUHI 3HAYCHHS iX OyIyTh MPUUHATI 32 BU3HAYAIIBHI IS
TIEPIIIOTO BapiaHTy CUCTEMH.

Jpyruii BapianT cTocyeThes ieHTU(IKaLli TeXHIYHOTrO cTany arperatiB AT3 micis Bignpa-
LIOBaHHSI HUMH 33JJaHOTO pecypcy. 3a pe3ysibTaTaMu MepioJUYHOr0 KOHTPOJIO (I1arHOCTYBaHHS)
MOBHMHHI MpUAMATHCS PIlIEHHS PO MPOJOBXKEHHS 1X eKCIUTyaTallii 10 HacTYMHOI NepeBipku, abo
MPUITMHEHHS Ta 3aMiHU X HOBUMH YW BiIPEMOHTOBAHUMH.

Binomo, 1m0 Taki cucteMu novyaiu po3podisTucsa B YKpaini panimie (60-Ti pokM MUHYJIOTO
CTOJITTA). [AeThCs HAa MOYaTKy po3/aiTy, 30Kpema npo Tak 3Bany cucremy OP-JI-VH (OP - o6oB's3-
KoBi poboty; [l - niarHocTyBanHs; YH - ycyHeHHs HecnipaBHOCTEH), y sIKii MJIaHOBI PO3MOAILIN Bi-
JMOBIAHUX POOIT MOBHHHI OyTH y Mexkax: 000B's13k0B1 poOoTH -15-25% Bin 3araqbHOI TPYIOMICT-
KOCTI yCiX poOiT; aiarHocTyBaHHS - 8-12%; ycyHeHHs HecnpaBHOCTEH - 65-75%. Cucrema po3po0o-
JieHa XapKIBChbKUMH YYECHUMHU IT1]1 KepiBHULITBOM mpodecopa ['oBopyrienka M. . 1 Oyna moknazaeHa
B ocHOBY [lonoxxeHHs-94, sike, IK BUSABUIIOCS, JJIS1 YMOB IEPEXITHOTO NMEpioly B aBTOMOOUIbHIN Ta-
Jy31 HaIol Jep>kaBH, OyJI0 IepeIyacHUM i ToMy 3amiHeHe npocTimmum [lonoxenusam-98. Ognak, y
NEPCHEKTUBI MU HAOIMKaTUMEMOCS 10 TAaKOTO NMPUHLUITY (DYHKIIIOHYBAHHS CHCTEMH 3a0e3MeYeHHs
Mpare3/1aTHOCTI aBTOMOOIITIB.



Ha 1ie BKa3yloTh JOCATHEHHS! aBTOMOOIJIBHO PO3BMHEHUX KpaiH CBITY. Y CHUCTEMI TEXHIUYHO-
ro obcnyroByBaHHsI, Hanpukiaa, AnoHchbkux AT3 He mependadeHo >KOPCTKOI MEepioAUYHOCTI Ta
Hymeparii TO Ui MTOBHOKOMIUIEKTHOTO aBTOMOOUIS. J{aloThes MepioJuYHOCTI BUKOHAHHS BiJlIO-
BimHuX omepaiid TO okpemux arperaTiB (IBUTYH, 34€ILICHHS, KOpOOKa mepenad, KepMOBE Kepy-
BaHHJ, IiJIBiCKa, TalbMOBa CHCTEMa, KapJaHHI Tepeadi) HOBOro aBToMOOUTS - micist 20 TUC. KM
npo0iry, a micis mporo TO - uepes koxkHi 40 THC. KM, aje He piame, HiX | pa3 Ha 2 pOKHU; eNEeKTPO-
oOnagHaHHs - yepe3 KoxHi 40 THC. KM, aje He piue oJHoro pasy Ha 4 poku. [Ipu npomy 4iTKO pe-
IVIAMEHTOBAH1 NIEPEIiKH KOHTPOJIbHO-I1arHOCTUYHUX, PETYJIIOBATBHUX Ta 3aMiHHUX oreparltii (8-10
orepartii).

3aKopI0HHI CUCTeMH TeXHIUHOTO cepBicy AT3 3a Bech TepMiH iX ciy:k0Ou mojiieHi Ha 3 me-
piogu: 1 - nepeanponaxue TO; 2 - TO y nepion rapanriiinoro TepMminy; 3 - TO micns rapanTiiHOro
tepMminy. ["apanTiiini Tepmian s AT3 pizaux ¢ipm konuBaroThes Big 10-20 Tuc. kM (0,5-1 pik) o
80-100 tuc. xMm (5 pokiB). KpiM 11bOT0, MPOAYIICHTH MPAIIOIOTh 32 OKPEMHUMHE IPOTPAMaMH 1010
3HIDKEHHSI BUTPAT Ha eKCIuTyaTallito cBoix AT3 3a TakuMu HampsiMaMu: BIIOCKOHAJICHHS! KOHCTPYK-
it AT3 3 BUKOPUCTaHHSIM BHUCOKOSIKICHUX Ta 3HOCOCTIHKMX MaTrepiajiB; BJOCKOHAJICHHS IPOLECIB
TO 13 3acTocyBaHHSM 00OB'SI3KOBOTO A1arHOCTYBAHHSI.

BypxnuBuii po3BUTOK MIKpPOIPOIIECOPHOI TEXHIKA Ha OCHOBI iHTETPaIbHUX TEXHOJOTIH 3a-
0e3neuyroTh N00y10BY HEOOXITHUX CUCTEM KOHTPOIIIO, JIarHOCTYBaHHS, OMPAIOBaHHs iH(GopMaIlii
Ta KepyBaHHs HaliiHicTIO AT3 uepe3 BUKOHAHHS BIAMOBIIHUX PEMOHTHO-OOCITYyTrOBYBAIBHUX Iiii.
VYei mi pynkuii noknanaroTees Ha cydyacHi EOM, no skux mia'e JHyeThCsl Tak 3BaHa nepudepis Bif
MIKpOIIPOIIECOPIB, 1aBaviB, MEPETBOPIOBAUIB Ta 3aC00IB TEXHIYHOTO JiarHOCTyBaHH:. Bech mporec
igeHTudikamii TEXHIYHOTO CTaHy KOHCTPYKTHBHHX eneMeHTiB AT3, ompairoBaHHS J1arHOCTHYHOT
iHpopmanii ¥ BUPOOJIEHHS Ta MPUUHSATTS BIAMOBIAHUX pIIIEHb 3IIHCHIOETHCS 4Yepe3 EeKCIEepTHI
KOMI'IOTEPH30BaHI CHCTEMH KEpPYBaHHS Ipale3/aTHICTIO aBTOMOOLTIB. 3BICHO, IO TaKi CUCTEMHU
BUKOHYIOTh JIMILIE JIOMOMD)KHY BaxJIMBY (pyHKIIIIO, a peasizaiis 0e3mocepeHbO TEXHOJOTIUYHUX
nporieciB giarHoctyBanHs, TO Ta peMOHTY aBTOMOO1JIIB - 32 KBaJ1i()iKOBaHUMH BUKOHABIISIMH.



4 Jlekuis. 3aranbHa xapakrepuctuka HopmatusiB TEA 1o MeToniB iX BU3BHAYEHHA

Buan HopMaTHBIB Ta X XapakTepUCTHKA.

Bynp-sike nep)kaBHe, MyHILMIAIbHE a00 IPUBATHE MIIIPUEMCTBO MOXKE €(EKTUBHO MpaLltO-
BaTH, MAlOYH BiJINOBIIHI IJIAaHH 1 TPOTpaMH BUPOOHUIITBA 1 HOTO pO3BUTKY. JiIst ckiajanHs 1 peai-
3arlii UX IUIaHIB 1 MporpaM MiAMPUEMCTBO TOBUHHE MAaTH B CBOEMY PO3IOPSIKEHHI 0OTpyHTOBaHI
HOPMATHBH.

ITim HOpMaTUBOM PO3YMIETHCS KUIBKICHUI a00 SIKICHUH IMOKa3HUK, SIKUH BUKOPHCTOBYETHCS
IUIs1 BHOPSIKYBAHHS MIPOLIECY YXBaJICHHSI 1 peaji3allii pilleHs.

3a NpU3HAYEHHAM PO3PI3HIAIOTh HOPMATUBH, 1110 PETJIAMEHTYIOTh

BJIACTUBOCTI BHPOOIB (HaAilHICTh, O€3MeKa, MPOJYKTUBHICTh, BAaHTAXOIIAMOMHICTb, Maca,
rabapuTHI po3MipH Ta iH.);

CTaH BUPOOIB (HOMiIHAJIBHI, TOIMYCTUMI 1 TpaHUYHI 3HAYCHHS MTapaMeTPiB TEXHIYHOTO CTaHY)
i MarepiaiiB (IIBHICTD, B'I3KICTh, 3MICT KOMIIOHEHTIB, JOMIIIOK Ta iH.);

pecypcHe 3abe3nedyeHHs (KamiTaJloBKIIAICHHS, BUTpaTa MaTepialliB, 3aIaCHUX YacTHH, TPY-
JIOB1 BUTPATH);

TEXHOJIOT1YHI BUMOTH, SIKi BU3HAYAIOTh 3MICT 1 IOPAIOK MPOBEICHHS MMEBHUX OTEparliii i po-
o6it TO, peMOHTY Ta iH.

3a piBHEM HOPMATUBU MOAUISIOTHCS HA

Jep>kaBHI (3aKOHM, CTaHJAPTH, BUMOTH I10 JOPOKHIM, €KOJIOTIUHIM 1 TIOKEXHINH Oe3merni Ta
iH.);

perioHasbHi, MiXkKraay3eBi (IOJIOKEHHsI PO TEXHIYHE 0OCITyrOBYBaHHS 1 PEMOHT PyXOMOTO
CKJIaJy aBTOMOOUTBHOTO TPAHCIIOPTY, MPaBHJIa TEXHIYHOI eKCIuTyaTaltii);

rajy3eBi 1 TpymnoBi (rpyna niAnpueEMCTB, 00'€JHAHHS, XOJ/IIHT);

BHYTpITrajly3€Bl 1 roCIOAApChKl (BUKOPUCTOBYIOTHCS Ha MIANPHEMCTBI a00 rpymi MigOpH-
€MCTB, CTAaHJAPTH SIKOCTI TaiH.).

HopmaTuBu BUKOPUCTOBYIOTHCS 1] YaC BU3HAUEHHSI PiBHS POOOTO3AaTHOCTI aBTOMOOLIIB 1
napKy, MJIaHyBaHH1 00CsTriB po0iT, BU3HaYEHHI HE0O0X1THOI KITBKOCTI BUKOHABIIIB, TOTPEOH Y BUPO-
OHMYIH 0a3i, y TEXHOJOTTUHUX PO3PAXYHKAX.

Jlo HaliBa)XIMBIIIMX HOPMATUBIB TEXHIYHOI eKCIUTyaTalii BiJHOCATbCA mepioauyHicTs TO,
pecypc BUpoOy 10 peMOHTY, TpyaoMicTKicTe TO 1 peMOHTY, BUTpaTa 3allaCHUX YacTHH 1 €KCILTya-
TaliiHUX MaTepiaiB.

Bu3HaueHHs HOPMATHBIB NMPOBOAMTHCS HA OCHOBI TEOPETUYHUX TEPEAYMOB, aHATITUIHHX
PO3paxyHKIB 1 JaHUX MpPO HaJIIHHICTh BUPOOIB, BUTpaTax MaTepiaiiB, TPUBAIOCTI 1 BAPTOCTI MpOBe-
neHHs pooit TO 1 peMoHTY.

[Tepionnunocti BUKOHaHHA npodinaktuyaux TO.

OcHoBHMII cydacHUN poOOYMil TOKYMEHT CUCTEMH TEXHIYHOI'O 00CIYrOBYBaHHS Ta PEMOHTY
AT3 - "[lonoxxeHHsl PO TEXHIYHE OOCIYrOBYBaHHSA Ta PEMOHT JIOPOKHIX TPAHCIIOPTHHUX 3ac00iB
aBromo0OipHOr0 Tpancnopty" (ITomoxenns-98) - pernamentye mis pisHux Bumaie AT3 nactymHi
nepioAnYHocTi BUKOHaHHA npodinaktuyaux TO: O -ogun pa3 Ha pobouy 100y HE3aJIeKHO BiJ
KUTBKOCTI pOOOYHX 3MiH; JUIS JISTKOBHX aBTOMOOLTIB Ta aBToOyciB — TO-1 wepe3 5 tuc.km, TO-2
yepe3 20 THUC.KM.; /Ul BaHT@KHUX aBTOMOOLTIB, aBTOOyciB Ha 0a3i BaHTaXKHUX aBTOMOOLTIB abo 3
BUKOPHUCTAHHSM iX 0a30BHUX arperariB, aBTOMOOUIIB MOBHONPUBIIHUX, MMPHUUIMNIB, HAMIBIPUYIIIB -
TO-1 uepes 4 tuc.xm, TO-2 uepes 16 Tuc.kMm.

ko y nokymenTariii 3aBoay-BurotiBHuka AT3 Bka3aHi 1HII TEpIOAMYHOCTI, HIXK 3a3Haue-
Hi y [TonoxenHi-98, HeoOXiTHO KepyBaTHCS IHCTPYKIIISIMUA 3aBO/1Y-BUT'OTIBHUKA.

[TepenbauaeTnes, mo 3HadeHHS nepiogndHocTi TO MoXyTh OyTH 3MEHIIEHI BIaCHUKaMHU
AT3 10 20% 3anexHo Bix KaTeropii yMoB X eKcIuTyaTarii.

AnprepHaTuBoto 1mo/0 nepioguanocti TO 3a mpobirom AT3 € mepiogndHICTh y JiTpax (KT,
T) criajieHoro najiuBa. [Iporecu BTpaTu mpane3qaTHOCTI aBTOMOO1IIS IPUCKOPIOIOTHCS a00 CTIOBLIb-
HIOIOTHCS, 3QJIEKHO BiJl KUIBKOCTI TPAHCIIOPTHOI poOOTH, Ky BOHM BUKOHYIOTh. L[ poGoTa Moxke
BUKOHYBATHCh JIMIIE 32 paXyHOK BUTPAYEHOTO BiJMOBITHOTO OOCATY MayinBa. 3 HAOIMKEHHSIM MO-



’KHa BBAXKATH, 110 aBTOMOOLIb, BUTPATUBIIH MEBHY KUTBKICTh MalMBa, 3A1CHATH €KBIBAJICHTHY PO-
6oty A, TOOTO:

JITPIB

10001 xkrt - H —— T = QTPIB= A TKM,

0 xm

ne | - mpoGir, km; H — niHiliHa HOpMa BUTpaTH nanusa, /100 KM; Q -cymapHa BuTpara ma-
JMBa Ha MpoOiry |, sika exBiBaJicHTHA BUKOHAHIH po0OTi 4, T-KM.

MoskHa Tako npuirycTtuTy, mo TO 1 peMoHT AT3 BUKOHYIOTH TICHs 31HCHEHHS HUM BiJI-
MoBiIHOT pOoOOTH, IO PIBHO3HAYHO BUTpaTi manusa. Todto, A = Q ,

A=0,=1H, +1,H, +13H3 +...+1,H, =const,

ne ly, Ip, I3 ... | - mepiognunicts TO aBTOMOOIIIB, sIKa 3MEHIIYETHCS (CKOPEKTOBAHA) Y 3B's-
3Ky 13 3pOCTAI0Y0I0 CKPYTHICTIO YMOB iX eKcrutyarauii, km; Hi, Hp, Hs,..., H, - HOpMH BUTpaTH Ta-
nuBa (JiHIMHA + JOJATKOBA), K1 30UIBIIYIOTECS Y 3B'SI3KY 13 3pOCTAlOYO0I0 CKPYTHICTIO YMOB €KC-
ryartanii AT3, 1/100 xkm.

OckinbkH periamMeHToBaHi mepioguunocti npooirie AT3 no Bigmosimuux POJ lpoy 3ana-
IOTHCS JIJIS TIEPIIOT KaTeropii yMOB eKCIUTyaTallii, a HOpMU BUTpPATH majiuBa H - 171 onocepeaKoBa-
HHUX YMOB, TO, OYEBUIHO, iX MOTPIOHO 3BeCcTH 110 ONHi€l Kareropii - omocepeakoBaHoi. B Takomy
pasi cymapny BuTpary nanusa QC mix okpemumu POJ] MoxxHa BU3HAYNTH 32 (POPMYIIOIO

Q:=0,010,77 lpox H = 0,0077 lpoy H, 1,

ne 0,77 - xoedimieHT KopekTyBaHHs niepiogunanocti POJL st omocepeiIkOBaHUX YMOB €KC-
wryatanii AT3.

3 ypaxyBaHHSM IIbOTO, IEPIOANYHOCTI MPOOITIB 3a BUTpaTOlO manuBa BaHTaxHUX AT3 10
KaritaibHoro peMoHty Ta TO-1, TO-2 cTaHOBUTUMYTh

Qckp = 00077 I"gkp (Ho + Hy q ¥B), m;
Qc 7102 = 0,0077 l"70.2 (Hy + Hy q yB), m;
O:r0-1 = 0,0077 701 ([‘[() + Hy q }’,B) I,

JUISI IETKOBUX aBTOMOO1IIB Ta aBTOOYCIB
QcPOﬂ: 0,0077 |Hp0ﬂ H,. 1,

ne I"kp, "702, I"101 - HOpMaTuBu mpo6iris AT3 no signosigaux POJI, km; H,, H, - Bianosiza-
HO OCHOBHA Ta JI0JaTKOBa HOPMH BUTpPATHU MajiuBa, Ji/100 kM; ( - HOMiHaNbHA BaHTaXHICT AT3, T;
v, f - KOeiIlEHTH BUKOPUCTAHHS BIAMOBIAHO BAaHTAXKHOCTI Ta poodiry AT3.

Binomo, 110 3aBoiu-BUroTiBHUKU Ta [1o/10’keHHS BKa3yrOTh Ha MEPiOANYHICTh MPOIIAKTH-
YHUX PEMOHTHO-O00CIYTOBYBAJIbHUX JII{ JIJIS TIEPIIOI KaTeropii yMoB eKCIuTyaTallii 3 Koe(ilieHTOM
BUKOpUCTaHHA 1pobiry AT3 f = 0,5 i ctaTuyHUM KOe(il[ieHTOM BUKOPUCTaHHS BaHTAXHOCTI y =
0,75. Tlonoxenus-84 nependavano, HapUKIa, Uo yci HopMmaTuu monao POJI, moTpiOHo npuB's-
3yBaTH JI0 €TaJOHHUX YMOB ekciutyaTanii AT3, siki A€o0 yTOYHIOIOTh HOHATTS MEPIIOoi KaTeropii.

3a eTaJloHH1 YMOBH PHUIHATO poOOTY 6a30BUX MoJIeIeii aBTOMOOLITIB, SIKI MalOTh TTPOOIT Bi
noyaTKy ekcruryaraiii y mexax 50-75% BiJg HOpMHU MpoOiry 10 KamiTaJbHOTO PEMOHTY, B YMOBax
eKcrutyaTarii 1-i kareropii y noMipHOMY KJIIMaTHYHOMY pailoHi 3 TOMIPHOIO arpecUBHICTIO JOBK1JI-
ns1. Texniuni o6cmyroByBaHHs 1 [IP moBHMHHI BUKOHYBaTHUCS NpH boMY y BHpoOHUUiN 30HI ATII
po3mipom 200-300 oguHUIL aBTOMOO1ITIB, SIKI CTAHOBJIATH TPU TEXHOJIOTTYHO CYMICHI TPYIIH.

OTxe, SKIIO JUIs IEBHOT MOZET aBTOMOOLIS po3paxoBaHa CyMapHa BUTparta nanusa Q¢ s
npoOiry lpoy, piBHOMY Mik npodinakTnaauMu TO JUIS €TaJOHHUX YMOB €KCIUTyarallii, To iHIIHH,
JOBUIbHUIA aBTOMOOIIb TAKOT K MOJENI, IKUH eKCIUTyaTyeThCsl Y Oyb-KUX 1HIIUX, BAKYUX yMO-
Bax, MOBUHEH OyTH 3ynuHeHuH s BukoHaHHs TO no Butpatn Q.. CKOpeKTOBaHy NMEpioUYHICTD B
YMOBaX, BIIMIHHHUX BiJl ETAIOHHUX, MOKHA BU3HAYHTH 13 CITiBBIJHOLICHHS:

Tomi L =L /K

I\Il ?

L= = q,, ; AKmo q- /
n qll qll
n
TYT L, - BIIKOpEKTOBaHa nepioanyHicTh npodimaktuaaux TO, KM, L, - mepioguyHicTh, pe-
KOMCEHJ0OBaHa 3aBOI0OM- BI/IFOTIBHI/IKOM IJid CTAJIOHHHUX YMOB CKCHJIyaTaI_III qn HOpMa BUTpATH Ma-
JIMBA JUTS X 5K€ YMOB eKcruryataril (0., +oos) 41t B = 0,5; y = 0,75, 1/100 KM™; q n - HOpMa BTpa-



TH TIAJNKBA JUIA BIAKOPEKTOBAaHMX yMOB ekcruyatamii, /100 km; Kyn - Koe]illieHT KOpEeKTyBaHHS
mpo0iry 3a BUTPATOO MaJIMBA.

3acTocyBaHHA IILOT'O METOMY JAa€ 3MOTY OMUHYTH I'pPOMIi3KI po3paxyHKH KinbkocTi TO ue-
pe3 iHIII cremiaibHi KoedilieHTH KOPEKTYBaHHsI YMOB €KCIuTyaTallii. BBaykaeThcst TakoXK, 1110 3MIHU
y BUTpaTax aBTOMOOLJIEM NaJlBa € MapaMeTpPOM JiarHOCTYBAHHS, SSKUN IPYTOpSIHUM YHMHOM BKa-
3ye Ha (aKTUYHHUKA TeXHIYHUN cTaH AT3.

3 iHmoro OOKy, SIKIIO MEPiOAMYHICTh BUKOHAHHSA NpodinakTuyHux TO perimaMeHTyeThCs
JIMIIE BUTPATOIO MAJMBA, TO BCE XK, HE BPaXOBYETHCS O€3MOocepelHbO0 TEXHIYHUN CTaH aBTOMOOLIS
Ta Horo arperariB. Kpim kareropiii ymoB excryataiii AT3, Ha nepioguunicts PO/I, ix Tpynomic-
TKICTh BIUIMBAIOTh W IHIII YMHHUKH, HATPUKJIAJl, TPUPOJAHO-KIIMATUYHA 30HA, y SKill eKCILTyaTy-
to1best AT3, crioci6 X BUKOpucTaHHS (MOOAMHOKHUN YU y CKJIAJIi aBTOTMOi3/1a TOIIO). Y¢i 1i ocoOmu-
BOCTI B1JIOOpa)KalOThCS BIMOBIIHUM KoedirlieHTaMu KopekTyBaHHs nepioguunocterd POJI ix Tpy-
JOMICTKOCTEH 1 TPUBAJIOCTEH BUKOHAHHSI.



5 Jleknis. OnTumizanis nepiogn4yHocTeld NPoQiIaKTHYHUX BILIUBIB

3p0o3yMiso, MO CKITBKH O 1 AKUX KOe]ilieHTIB HE iCHYBaJIO, BiJOOPAa3UTH aJ€KBAaTHO TEXHi-
yHuii ctan AT3, fioro morpedy B PO/] - HEMOXIIMBO, OCKIJIbKM BOHHM €MITIpUYHi 1 HE3MiHHI. IcHY-
I0Th METOJH, SIKI BpPaXxOBYIOTh OcOONMBicTh ekciuryarauii AT3, ix texniunuii cran. Lle, mepmr 3a
BCe, METOJ1 BU3Ha4YeHH: rnepioaundnocti PO/l 3a nomycTuMuM piBHeM 0e3BiIMOBHOCTI aBTOMOOi-
JiB (imoBipHicHuii MeTox). Bona BpaxoBye BHOIp Takoi mepioJuuHOCTI, 3a AKOi iIMOBIpHICTbH BiJI-
MoB Py = F AT3 He mepeBUIIUTH 3a/1aHO] AOMYCTUMOI BEJIMYMHH, Ky HAa3UBAIOTh PU3UKOM, abo
JOMYyCTUMOIO IMOBIPHICTIO HOTO BiIMOB - R, (puc.5.1). Skmio 6patu 10 yBaru nNpoTHICKHY BEIH-
YUHY, TOOTO IMOBIpHICTH 0€3BiIMOBHOT poboTn AT3, TO:

Psp (li=>lg) =1-Ps;=1-F>Ro =y, o610 Iy = |, ,

TyT li - mpo6ir aBromo6ins Ha BigmoBH; |, - onTtuMansHa nepioanunicts POJI; Ry - 3anana
JOMyCTUMa IMOBIpHICTB Hioro 6e3BiAMOBHOI poboTH; F = 1- y - pu3uk BigmoB AT3 3 iMOBipHICTIO )-
BiicOTKiB; |, - y -BincoTrkoBuii npoOir AT3 Ha BigMoBH (TYT y-BigcoTkoBuit mpodir AT3 - ue ioro
poOir, MPOTATOM SIKOTO BiH HE IOCSATHE TPAHUYHOTO CTaHy i3 33JJaHOI0 IMOBIPHICTIO ), BUPAKEHOIO
y BIICOTKaX).
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Puc. 5.1. /To BuzHauenHs nepioguunocti PO/l aBTOMOOLTIB 3a KpuTepieM 0€3BIIMOBHOCTI

[TokasHukoM R 3a1aloThCs 3aJIe)KHO B THIy arperaTiB Ta MeXaHi3MiB aBTOMOOLIS: s
THX, sKi 0e3MmocepeIHhO BIUIMBAIOTh Ha Oe3mneky pyxy, Ry =0,9-0,98; mis ycix pemru - Ry= 0,85-
0,90. lns pi3HUX ramMa-BiJICOTKOBUX PECYpCIB Pi3HHX arperariB aBTOMOOUIIB BU3HAYEHO 3a ILI€I0
METOAMKOIO MEPIOANYHOCTI, IKI 3HAYHO MEHIII BiJ CEpeaHIX 3HAYEHb | .

OnrtumanbHa nepioguuHicTh |, moB'a3aHa 3 cepeaHiM mpodirom | uepes koedimieHT partio-
HaJIbHOI NEPIOANYHOCTI 3 :

|0 = B . ! .

Lleit koedilieHT BpaxoBye 3HaYEHHs Ta Xapakrep Bapiamuii nmpooiriB AT3 Ha BiIMOBH, a Ta-
KO TIPUIHHATI JOMYCTHMI IMOBIpHOCTI Oe3BiIMOBHOT poboTH R, (Tadm. 5.1).

OueBuaHO, 1110, YUM MEHIIA Bapiallist npoOirie AT3 Ha BiAMOBH, TUM OiJIbIlIa EPIOTUUHICT
POJ. XKopctkimr Bumoru a0 0e3BiiMoBHOCTI AT3 3MeHIIyI0Th palioHalbHy nepioaudHicts POJI.
BcranoBieHO, 1110 BUKOHAHHIO OKPEMO JIHIIe KpimuiIbHUX pooit mig yac TO BiAmoBifaoTh 3HAYECH-
Hs B y mexax 0,4-0,6, it num 3a0e3neuyeThesi IMOBIpHICTh 0e3B1IMOBHOI poOoTu AT3 Ha piBHi 0,85.
Tabauus 5.1 . Koedinientn paunionanbHoi nepionnunocti Bukonauus PO/L, p
3anana imoBipHIcTh 0e3- |Koedimient Bapianii npoOiris, y

B1IMOBHOI po0oTH, R, 0,2 0,4 0,6 0,8
0,85 0,80 0.55 0,40 0,25
0,90 0,67 0,37 0,20 0,10
0,98 0,52 0,28 0,13 0,06




Bimomuii Takoxk 1 TeXHiKO-eKOHOMIYHUIT MeTO BU3HAUYCHHS ONTUMAIHHOI NMEPIOUIHOCTI
TO, sxuil rpyHTY€eTbCA Ha MiHIMI3allli MUTOMUX BUTpAT Ha peMoHT C, Ta Takux e BUTpar Ha TO
Cpp . UM 3 OLIBIIOO TEPIOAMYHICTIO / BUKOHYIOThCS onepanii TO (MeHIIe BUTpayaeThCs KOWITIB),
TUM 4YacTillle BOHU BiMOBJISIFOTH, MOTPEOYIOYM BHKOHAHHS OUIBIIMX OOCSTIB PEMOHTHHUX POOIT.
I'padivno 1el miaxia UIFoCTPYEThC TAKUM YHHOM (pHc. 5.2).
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Puc.5.2. I'padiuna inrocTpallis TEXHIKO-eKOHOMIYHOTO METOAY BU3HAYCHHS ONTUMATBHOT
nepioauuHOCTi BUKOoHaHHs POJ]

OnTuManbHa NMepioANYHICTh BUKOHAHHS MPOQUIAKTUYHUX POOIT Oyae, 04eBHIHO, IPU J0-
CSATHEHHI MiHIMyMy cymapHux BuTpat Ha TO 1 I1P. AnaniTu4HO y 3aranbHOMY BUIJISAL BIALTYKAHHS
I[bOTO MIHIMYMY 3aIIUCY€ThCS TaK:

e . d .
Cisin M Cp +Crp = z’ + 7 —> min,

TyT C,d - BIAMOBITHO, 3BE/ICHI BUTPATH HA PEMOHT i BUKOHaHHs onepaiiiii TO, rpH./Tuc. KM,
L,l - BimnoBiznHO, pecypc aBTOMOOLISE 10 peMOHTY 1 niepioauuHicts TO.

3aCcTOCOBYIOTh TaKOX €KOHOMIiKO-iMOBipHicHMII MeToA. BiH oxoruttoe nmonepeaHi 1 Bpaxo-
BY€ €KOHOMIYHI Ta IMOBIpHICHI YMHHUKH, A€ 3MOT'y OPIBHIOBATH Pi3Hi CTpaTerii NATPUMAaHHS Ta
BIIHOBJIEHHS TIparie3aTHocTi aBToMo0uTiB. [lepioro crpareriero BukoHands PO/l € ycyHeHHs He-
cnpaBHocTeilt AT3 y Mipy iX BUHMKHEHHS (BU3HaueHHs nepioguunocti TO 3a kpurepiem 6e3BigMo-
BHOCTI) (prc.5.3). [Ipu mboMy NUTOMI BUTPATH CTAHOBUTUMYTh:

C C
Cnum, - F(I_)z T , 'PH. /THC. KM,

Yif()dl

Lo

1e 1, Imin, Imax - BiMOBiIHO, cepeHill, MiHIMATBHUHN i MAKCUMAIbHUN MPOOIrK Ha BiIMOBH
AT3, kM; ¢ - pa30Bi BUTpAaTH Ha YCYHEHHS BiZIMOB (PEMOHT), TPH.

[lepeBaru 1i€i cTparerii - MpocToTa, a HEJOJIK - HEBU3HAUYEHICTh TEXHIYHOTO CTaHy aBTO-
MOOUIS, SIKHH MOKE BIZIMOBUTHU Y OyJIb-IKHH MOMEHT, a TaKOXX yTpYJHEHE IJIaHYBaHHs Ta OpraHi-
3aiig PO/I.

Jpyra crpareris, anpTepHaTHBHA JI0 MEPIIOi, epeadayae MonepeHKeHHS BiIMOB 1 MOIIKO-
JOKEHB, BIJTHOBJICHHS MOYATKOBOTO a00 OJIM3BKOTO /10 HROTO CTaHy aBTOMOOUIS Mepesl THUM, SIK BiH
JOCSITHE TpaHUYHOro cTaHy. BoHa peanizyeTbes 3a yMoBH mpoBeneHHs TO i monepemKyBaTbHUX

3aMiH JeTalield BY3JIiB 1 MEXaH13MiB aBTOMOOLJIS.
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Puc. 5.3. I'padiuna inTepnperamis peanizamii PO/l y mipy BuankaenHs Bigmo AT3

Mexani3zm peanizanii uiei ctpaterii PO/l HactynHuii. Y 3B'13Ky 3 THM, 1[0 TEOPETHYHO BiJ-
MOBa MOX€ BUHMKHYTH y Oy/ab-fKMH, CKUIBKM 3aBrOJIHO, MajJMil mepioj HampaioBaHHs AT3, To
CTpaTerisi He MOXKE pealli3yBaTHCh y YUCTOMY BHUIIIAI, a Y 3Mimranomy. To0To, TomycKkaroTh He3Ha-
YHY IMOBIPHICTh BiJIMOB, a PalliOHAIbHY MEPIOUYHICTh BUKOHAHHS nonepemkyBanbuux PO/ mpu-
3HA4aroTh B iHTEpBaMI Inin < lpgy < | . [Ipu 1pomy, Ti BiAMOBH, siKi BUHUKIIM paHiie |poy (TooTo | <
lpo) yeyBaroTh y Mipy X BUHUKHEHHS, TOOTO - 3a Iepuioto cTpareriet. Bapricts Bukonanus POJI i
YCYHEHHS BIIMOB MPaKTUYHO OJHAKOBI JUIsl 000X crparerii 1 piBHI C. [{nst po3B'si3aHHs 3ajadi 3a-
Jal0Thes, K MpaBUIIo, ado TOMYCTUMOIO IMOBIPHICTIO BiIMOB F, 41 HEOOX1AHOIO IMOBIPHICTIO O€3-
BIIMOBHOI poboTu R, aBTOMOOLIIB Ha miHii. Toal cepenHs: MepioJUYHICTD, 3a SKOK peani3yBaTH-
MeTbhCs 115 HeTloNepe»KyBalbHa YaCTUHA CTpaTerii, JOpiBHIOBATHME

lllhl
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r Lpeyy

Y f)di

Lun

[MonepemxyBanbHi pobOTH OyIyTh BHKOHYBaTHCs 3 mepioamunictio 1O, BapricTio d Ta
imoBipHicTio f(l) (puc. 5.4). IlepeBaru wi€l cTparerii MoasAraTh B HACTYIHOMY. [lo-miepiie, MoxHa
rapaHTyBaTH BiANOBiAHUH piBeHb HamiitHOCTI AT3. Ilo-apyre, 3aTpaT Ha MiATPUMAHHS Hpare3aa-
THOTO CTaHy HpoBeJeHHAM npodinakTuaaux POJI, sk npaBuio Hik4i, HbK npu Bigmoax AT3 (d
< ¢ ), Kl MOXYTb CYIPOBOJKYBAaTHCS JOJATKOBUMH BUTpATaMu Ha JiHIii (BTpaTH BiJ MPOCTOIB
AT3, BTpatu, MoB'sI3aH1 3 BUKJIMKOM TEXHIYHOI JOMOMOTH, OykcupyBaHHsM). [lo-Tpere, momepe-
JDKYBaJIbHUM XapakTep L€l cTpaTerii CTBOPIOE YMOBH ISl TUIaHYBAaHHS BUKOHAHHS MPOQiIaKTHY-
Hux PO/JI. HenomnikoM 11i€i cTpaTerii € Te, M0 MOonepeKyBaabHI PpOOOTH 3YMOBIIOIOTh HEIOBUKO-
PHUCTaHHS pecypcy aBTOMOOUIS y 3B'I3KY 3 TUM, IO CEPEIHE 3HAYCHHS MEPIOAUYHOCTI NPOodiIaKTu-
yaux POJ] € MeHmmM, Hixk cepenne HarpamoBanHs AT3 Ha BinmoBH (Ipoq <lp).

[Tutomi BUTpaTH y il cTparerii BU3HAYarOThCA K BITHOLIEHHS CEpEeIHbO3BAXEHOI BapTOCTI
onuieil onepauii PO/l no cepenqHpo3BaxeHOro npodiry 3 ypaxyBaHHSM BUHUKHEHHS BIJMOB 4acTH-
HU aBTOMOO1IIIB:

cF +dR
= ———— IPH. /THC. KM

nuns 4
. 5R+5F
[MpoaudepeHititoBaBIIH 1ieit Bupa3 mo | i mpupiBHABIIK HEPINy MOXITHY 10 HYJIS, BU3HAYA-
I0Th ONITUMAJIbHY MEPIOTUYHICTS |, sika BinnmoBigarume MiHIMyMy Cyyp2 . ITicTsl BOTO TOPIBHIOIOTH
nuToMi BUTpatu 3a 1-1o0 Ta 2-1o crparerisimu. SAxmo BusBUTHCA, MO Cpym2 < Cyumi, TO TIEpEBAry Ha-
Jal0Th JPYTiil monepeaKyBabHiil crparerii, To6To npodinaktuunomy TO.
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Puc. 5.4. I'padiuna inTepnperamis peanizamii PO/] 3a HanpamtoBaHHIM

Y 1bOMy €KOHOMIKO-HMOBIPHOCHOMY METO/II, MOAI0HO K 1 METO/i, OCHOBAaHOMY Ha Oe3Bij-
MOBHOCTI, BUKOPHUCTOBYIOTh MOHSATTS KoedillieHTa palioHaIbHOI MepioAu4HOCTi f,. Moro Bu3Ha-
YaroTh 32 (OPMYJIIOHO:

\Y

2K, v
B,,=114= ( 3 s v <1,

1+0°)(1-v )

ne K, =d/ ¢ ;v - xoedirient Bapiarii mpo6irie AT3 Ha BigMoBu i 1-i cTpaTerii.

SIKII0 CTaBUTHCS MeTa pO3paxyBaTH palliOHANbHY MepioanyHIcTh TO 3 METOH 3HUKECHHS
IHTEHCHUBHOCTI MOTOKY BiJIMOB aBTOMOOUIIB MK JBoMa mociigoBHUMU TO, TO KoedilieHT partio-
HAJILHOI MePioANYHOCTI (S, BU3HAYAIOTH 3@ BUPA30M:

v
I-v
K
B < o , o v <1,
0,5 ‘D' G 1)

ne K, = w1 | w; - koedillieHT CKOPOUEHHS mapaMeTpa MOTOKY BiZIMOB aBTOMOOILTIB; w1 , w2
rapaMeTpH MOTOKIB BIIMOB IPU 3aCTOCYBaHHI BIJIMOBIIHO MONEPEIKYBaIbHOI CTpaTerii Ta cTpare-

rii, 3a KO0 YCYBalOThCS BIIMOBH 3a IMOTPEOOIO (32 YEProBICTIO IX BUHUKHEHH).



6 Jlekuisi. BusHaueHHs TpyAOMicTKOCTeH i 3amaciB 3al4acTHH

HopmyBanus TpyaomicTkocTi podiT

[ToHATTS PO TPYIOBUTPATH 1 TPYAOMICTKICTD

[Tix yac BUKOHAHHS ONepalliil TEXHIYHOTO 00CIYroByBaHHS a00 PEMOHTY Majo 3HATH, KOJIU
(nepioguunicts TO, pecypc) 1 mo (omepaliisi 3MaleHHs, PETYIIOBaHHS, 3aMIHM Ta 1H.) HEOOX1IHO
3poOuTH. BakImBO Takok 3HATH MoTpeOy B TpyAOBHUTpaTax i il Bapiamiro, 1100 MpaBUIbHO BHU3HA-
YUTH YUCEIBHICTD 1 KBaTi(hiKaIlilo MepCOHANTY, BHECOK TPYIOBUTPAT B COOIBAPTICTH OIepallii i mo-
CIIyT, IKHI Ha aBTOMOOUIBHOMY TpaHcopTi nocsarae 30-45%.

TpymomictkicTs (t) e BUTpaTH mpaili Ha BAKOHAHHS B 3aJlaHUX yMOBax oIepariii abo rpymu
omepariiii TO abo pemoHTy. TpyaOMICTKICTh BUMIPIOETHCS B HOPMO-OJUHHIISIX (JIFOJUHO-TOIUHAX,
JIIOTUHO-XBUJIMHAX ).

Po3pi3HsA0Th HOpMATHBHY i (JAaKTUYHY TPYAOMICTKICTb.

HopMaTuBHa TpyAOMICTKICTh € O(DILIIHOI OPUINYHOI0 HOPMOIO, IPUMHATOI0 HAa JaHOMY
miAnpUeMCTBI, Gipmi 1 Tak Jaii, BUKOPUCTOBYETHCS Ui BH3HAUCHHS YMCEIBHOCTI BHKOHABIIIB;
OILJIATH Mpalli BUKOHABIB (TapudHa CTaBKa, IPH./TO/I.); PO3PAXYHKIB 3 KIIIEHTYPOIO.

@akTHYHA TPYAOMICTKICTh — BUTPATH Ipalli HA BUKOHAHHS KOHKPETHOI oreparii KOHKpeT-
HUM BUKOHaBIEM. € BUIAIKOBOIO BEJIMYHUHOIO 1 MOXE BIAPI3HATHUCS BiJl HOPMATUBHOI.

Buam i ctpykrypa Hopm TpyaoButpar TEA

Ha aBTOMOG1IEHOMY TPaHCIIOPTI JIFOTh HACTYITHI BUAU HOPM:

Oughepenyiiiosani (MOOTIEpaIliiiHi), BCTAHOBIIIOIOTHCS HA OKpeMi omepairii abo X 4acTHHH -
nepexoau (3MiHa OJIMBH; PETYIIOBAHHS KJIAMIAHHOTO MEXaHi3My; 3aMiHa CBIUKH Ta iH.);

YKpynHeni — Ha Tpyny omnepauiii, Bug TO i peMoHTY (MUTTA, KpinwibHi podotu mig yac TO-1
a6o TO-2, 3aMiHa BeZICHOTO JIFCKa 34CIUICHHS Ta iH.);

numomi — Ti, 110 BIAHOCATbCA 70 MpoOiry aBromMoOuis, 4ou.-rog/1000km (HopMyBaHHS 1O-
TOYHOTO PEMOHTY).

Hopwma TpynomicTkocTi ty CKIIaaeThesl 3 HACTYITHUX CKJIAIOBHX:

th= (ton * s + tooe + tom) K.

Onepamusnuii yac t,; — 9ac HEOOXITHUI 1711 BUKOHAHHS BUPOOHUYOI orepariii, moaiIs€ThCs
Ha OCHOBHHH t,. 1 qomomMikHUi lz,,. [IpoTsiroM ocHOBHOTO (a00 TEXHOJOTIYHOIO) Yacy 3iic-
HIOETHCS BJIaCHE OIEpallisl, HAPUKJIaA PEryJlOBaHHS T'ajibM, 3aMiHa OJIUBU B arperarti, 3HATTS arpe-
raty 3 aBToMoOUIs 1 Tak aami. JlomomikHuI yac HeoOXiTHUIA AJisi 3a0e3MeueHHs] MOXKIIMBOCTI BUKO-
HaHHS OTmepallii, HaMpUKIIag 4yac YCTAaHOBKU aBTOMOOUIA Ha mocT TO abo peMoHTy, 3a0e3reueHHs
JOCTYIy 10 00'€KTy 0OCITyrOBYBaHHS a00 PEMOHTY 1 TaK Jaji.

ITiocomoeuo-3asepuwanvruti yac 1,; — 9ac HEOOX1THUM TSI O3HAMOMIIEHHSI BUKOHABIIS 3 JI0-
pyueHO0 poOOTOI0, MATOTOBKH poO0OYOro Miclid 1 IHCTPYMEHTY, MaTepiaiiB, 37a4i HapsiLy TOILO.

Yac obcnyzoeysanus pobouoeo micys t,s — 9ac HEOOXITHUHN NI JOTIISIAY 3a pOOOYUM
MICIIEM Ta IHCTPYMEHTOM a00 YCTaTKyBaHHSM, 1110 BUKOPUCTOBYEThCA, (MPpUOUpaHHs, 3MiHa 1HCTPY-
MEHTY, PO3MIIIIEHHS YCTaTKYBaHHS 1 IPHCTOCYBaHb TOIIIO).

Y HOpMi TPYIOMICTKOCTI BpPaxOBY€EThCS TaKOX HEOOXIAHICTh MEPEPBU HA BIIMOYMHOK 1 OCO-
oucTi moTped t,,,.

Yac Ha 00CIyroByBaHHsS poOOYOro MicIs, NepepBU Ha BIAMOYMHOK 1 0cOOMCTI MOTpedu
HA3UBAETHCSA 000AMKOBUM.

KoedirmienT noBroproBaHocTi K BpaxoBye BIpOTiIHICTb BUKOHAHHS, KpPIM KOHTPOJBHOI, 1
BUKOHABCHKOI YaCTHHU OTIEepaIllii.

MeToau HOpMYBAHHA TPYAOBUTPAT

®daktrnuani yac (a0o TPyIOMICTKICTh) BUKOHAHHS omnepaliii TO 1 peMOHTY € BUIIaIKOBOIO
BEJIMYMHOIO, 1110 MA€ 3HAYHY Bapialliio, 3aJIeXKHY Bl TEXHIYHOTO CTaHy 1 TEPMiHY CIIy>KOU aBTOMOOi-
JIsl, YMOB BUKOHAHHS POOOTH, YCTaTKyBaHHs, III0 BUKOPHCTOBYETHCS, KBaTi(iKallii mepcoHay i iH-
IIMX YMHHUKIB. Hampuknaa, yMOBHA TPUBAIICTh BUKOHAHHS OJHOTHIHUX omnepariii TO i peMoHTY y
pobouux 1-, 2-, 3-, 4- 1 5-r0 po3psAIIB 3MIHIOETHCS BIAMOBIIHO HAacTynHUM uuHOM: 1; 0,79; 0,71;
0,64; 0,61. Tomy HOpMa BiTHOCUTBCSI IO IEBHUX OOYMOBJIEHUX YMOB, HAPUKJIAJ TUTIOBUM (THUIIOBA



HOpMa), KOHKPETHUM yMOBaM TI'pyIH MiANPUEMCTB (BHYTpiBiiOMYa HOpMa) ad0 JAHOTO IMiAIpH-
€MCTBa (BHYTPIIIHBOTOCIIOAapYa abo MiciieBa HopMma). THIOBI micasonepaliiiiHi HOpMHA HaBOJISTHCS
Y BiJIIOBITHHUX JTOBITHUKAX.

HopmatuBu TpyaoMicCTKOCTI OOMEXKYIOTh TPYIAOMICTKICTh 3BEpXY, TOOTO (hakTHYHA TPYy-
JOMICTKICTh MOBUHHA OyTH HE O1JIblIIe HOPMAaTUBHOI 32 YMOBHU SIKICHOT'O BUKOHAHHS POOIT.

[Tpu Bu3HaueHH] a00 3MiHI HOPM BUKOPHUCTOBYIOTh

— TaK 3BaHy Qororpadito pododoro yacy;

— XPOHOMETPaKHI CITOCTEPEKECHHS;

— METOJ] MIKpOEJIeMEHTHUX HOPMATHUBIB Yacy.

Hopma onepaTHBHOTO 4acy BH3HAUYA€ThCS K CEPEIHS BEIWYMHA DSy XPOHOMETPAXKHHX
CIIOCTEpPE)KEHb 32 BUKOHAHHSAM JIaHOI orepaiii B KOHKPETHHX yMoOBax (KBamiikailis mepcoHaiy,
YCTaTKyBaHHS, 10 BUKOPUCTOBYEThCS, TexHoioriss TO i pemoHTy). Pemira exemMeHTiB HOpMH, 5K
MPaBUJIO, BU3HAYAETHCS PO3PAXYHKOM SIK YACTKa ONIEPATHBHOTO 4Yacy.

Hanpuknan, mis cirocapsi-peMOHTHUKA IO BIJHOIICHHIO 7O ONEPATHMBHOTO Yacy 4YacTKa
IHIIUX eJIeMEHTIB HopMH (@;) CKIIagae

MiATOTOBYO-3aBepIIATbHHUI 3,5%
00CITyroByBaHHS pOOOYOT0 MicCIs 2,5%
nepepBa Ha BIAMOYMHOK 1 IPUPOJIHI MOTpeOH 6%

pa3om 12%.

ITix yac BU3HAUEHHS YMOB IPOBEJICHHS CIIOCTEPEKEHb OPIEHTYIOTHCS HA IEpe0Bl METOIH 1
MIPOTPECUBHY TEXHOJIOTiI0, IPOBOJATH ATECTALI0 POOOYOro MiCIs, IO CIPHSE MiABUILECHHIO MPO-
JOYKTUBHOCTI Tpaii peMOHTHUX pobouux. [Ipu BukoHaHHI 3arajibHOT HOPMHU BPaxoBYeThCs Koedilli-
€HT IOBTOPIOBaHOCTI K.

JUis BU3HAYEHHS TEXHOJIOTIYHOTO 4Yacy MOK€ BUKOPHCTOBYBATHCS MemoO MiKpoeleMeH-
MHUX HOpMAmueie, SIKU| TOJSrae B 3aCTOCYBaHHI HOPMAaTHBIB 4acy Ha MPOCTI PyXH BUKOHABIIA,
HanpuKJaJ KOpPIycCy, HIl, PyK, fKi HeoOXiaH1 Juid BUKOHaHHS onepauii TO a6o pemonTy. Koxen 3
[IUX PYXiB OIIHIOETHCS B a0COIFOTHUX OJIMHULISAX, IO MICTATHCS B 0a30Bii CUCTEMI MIKPOEIEMEHT-
Hux HopMatuBiB (BCM), abo y BimHOCHHMX oguHHIIIX. Hanpuknan, xoap0a (0OAWH KPOK) B IEBHUX
yMOBax OLIHIOETHCS B 60 BIIHOCHUX OJMHMIIb, PyX PYKH, KUl TOUHO KOHTPOJIIOETHCS B J1ala3oHl
0,14-0,2 m, — y 55 ox. Tomro. [limcymMoByI04YM BCl BIAHOCHI OJIMHUIIL, IO XapaKTePU3YIOTh Jii BUKO-
HaBIIsl, OTPUMYIOTh TPUBAJIICTh BUKOHAHHS OMeEpallii y BIZHOCHUX OAMHHMIIIX. [lepexin BIIHOCHUX
OJIMHMIIb 10 a0COJIOTHOIO Yacy MPOBOJUTHCA 3a JOMOMOTOIO CIEI[ialIbHUX KOS(IIiEHTIB.

MeTto1 MIKpOETIEMEHTHUX HOPMATHUBIB J103BOJISIE TAKOXK MOPIBHIOBATH Pi3HI BaplaHTH opra-
Hizalii poOiT 0e3 mpoBeAeHHs Oe3MocepeaHiX CHOCTepekeHb. BUKOPUCTaHHS MIKpOEIEeMEHTHUX
HOPMATHBIB JI03BOJISIE TAaKOK €PeKTUBHO 3acTocoByBat EOM mpu HOpMyBaHHI TPYIOMICTKOCTI.

Bu3HayeHHsI HOpMATHUBIB TPYAOMiCTKOCTI.

HopmatuBu TpyZOMICTKOCTI pO3paxoBaHi Ha MOBHE a00 YaCTKOBE MOETHAHHS TaKUX yYMOB:
nepiia KaTeropist yMoB eKcIuryaTaiii; 6a3oBi MoJielli aBTOMOO1JTiB; HAa aBTOTPAHCIIOPTHOMY HiANIPH-
emctBi BUKOHYeThCs TO 1 pemonT 200...300 o1. pyxoMoro ckiiaay, 00'€ THAHUX Y TPH TEXHOJIOTTIHO
CYMICHI TpynH; mpoOir BiJl moyatky ekcrutyaramii ctanoBuTh 950...75 % npobiry no KP; pyxomuit
CKJIaJ] TPAIIOE B MOMIpHOMY KJliMatTuuyHOMY paioHi; ocHameHHs ATII 3acobamu mexaHizamii —
3rigHo 3 TabesneM TEXHOIOTIYHOTO yCTaTKyBaHHA. Y HaBEJEHMX HOpMaTHBax Tpyaomictkocti IO
OXOIUTIOE TPYAOMICTKICTh PYYHUX MPUOUPAIbHUX 1 MUMHUX POOIT.

o nopmarusiB TO-1 i TO-2 ne Bxoauth Tpynomictkicts H[O. TpyaomicTKicTh 101aTKO-
Bux pobit CO mo tpymomictkocti TO-2 cranoBuTh 50 % — 1t Ay’KE XOJOMHOTO 1 JTyKe KapPKOTO
CYXOro KJIiMaTU4YHUX paiioHiB, 30 % — ayis XOJOAHOTO 1 kapKoro cyxoro paiionis, 20 % — nns in-
TUX palioOHIB.

BuzHaueHHs1 moTpe0H B 3alIaCHUX YaCTHHAX

IIpu3HavYeHHs i BUIM HOPM BUTPATH 3aMIaCHUX YACTHH

[Totpeba B 3amacHux dactuHax st TO 1 pEMOHTY BHSIBISETHCS B MPOLIEC SKCILTyaTarii 1
BU3HAYA€THCS HAJIIHICTIO BUPOOY; piBHEM TEXHIYHOI €KCIUTyaTallii; yMOBaMH EKCIUTyaTarlii.



[Torpeba B 3amacHUX YacTUHAX MUKTYE MOMUT Ha HUX; BU3HAYA€E PO3MIp 3amaciB Ha MiIpH-
€MCTBax, 00'eM 1 MEPiOAMYHICTh 3aMOBJICHb;, BU3HA4Ya€ (iHAHCOBI BUTpATH HA MPUIO0AHHS 1 3MICT
3almacHUX YacTHH, sKi, Hanpukia, mig yac [TP mocsrarots 40%.

[Torpeba B 3amacHUX 4acTUHAX O(GOPMIISIETHCS Y BUIJISIIII HOPM BUTpaTu. Bumm HOpM:

@inancosi — cepeiHi MUTOMI BUTPATH HA 3allacHi YaCTHHU, 10 BUTPAYAIOTHCS HA €KCILUTya-
Tamiro, 30kpema 1o Bugax TO i pemonty (TO-1, TO-2, TP), rpH./1000 kM. 3aCTOCOBYIOTBCS ISt
napKy aBTOMOOUTIB MMijl Yac MiaHyBaHHsS BUTpaT. Bu3Ha4yaoThes y3araqbHEHHSM JOCBiAY, JaHUMU
1o (haKTUYHUX BUTPATAX, AHAJITHYHIUMHU PO3PAXyHKAMHU;

HOMEHKAAmMYpHi — BCTAHOBJIIOIOTh CEPEIHIO BUTPATy KOHKPETHOI JIeTalli B IITyKax Ha N aB-
ToM0061TiB 32 piK (y Pocii n = 100). MicTsThcsl B KaTanorax 3aBo/1iB-BUPOOHUKIB, HOMEHKJIATYPHUX
30IIUTaX, Y IMCTpuO'toTopiB. Bkmovarots Big 400 1o 800 HaiimeHyBaHb JeTalei;

iHOUBiOyanvbHi — po3poOIArOThCs 11 KoHKpeTHoro ATII, ¢ipmu, mapuipyry. 3Bakar0Th Ha
crenudiky eKcruryaraiii.

MeToau BU3HAYEHHSI HOPM BUTPATH 3alIaCHUX YaCTHH

Y 0CHOBI PO3paxyHKY BCiX HOPM — JIaHi TPO HATIMHOCTH 1 YMOBH €KCILTyaTaIlii aBTOMOOIIIB.

AHanmiTHYHUN (TOYHUN) — BUKOPUCTAHHS JaHHMX 32 MPOBIAHOIO (YHKIIE€IO MOTOKY B1JIMOB
abo 3amin Q(t). B

| = %’- 100,

ne t — TpuBasicTh mepioaa (y pokax) Jist SKOro OTpUMaHo 3HadeHHs Q(t).
Jnist oniHKA (PaKTUYHOT BUTPATH 1 HOPM 3aCTOCOBYIOTHCSI HAOJIMKEHI METO/IH.
Memoo 1 —3a pecypcom 10 1-0i 3amiHu

La
n-L

ne Lg — cepenniii piunmii npo6ir aBToMo6is;

|2 ~ 100

L1 — pecypc no 1-oi 3aminu aeraii,

7 — KoeQiIieHT BIJTHOBJIECHHS pecypcy.

Mertoz mMoskHa 3acTocoByBatH, sikio 7-L; < Lg.

Memoo 2 — 3a cepeiHIM YUCIIOM 3aMiH JIeTajiel 3a TEPMiH CIIY»KOM aBTOMOO1IS (arperary) 3
ypaxyBaHHSAM Bapialii pecypcy aerani v. [lyig aeranei 3 pecypcom, sKUil HaONM>KEHUH 0 cepen-
HBOPIYHOrO mpobiry aBromMobins Lz cepenHro HOpMy BHUTpaTd JOLIIBHO BH3HAYATH 3a MOBHUIA
TEpMiH CITy>KOH, 3 ypaxyBaHHSAM Bapiallii pecypcy Aeraini 3a (opMysIor0

2
1,210 Latazls 45 /07 g
ta 17-lh n

I3 361bIIEHHSAM 3HAUeHHS KoedilieHTa Bapiamii v 301bIIYETHCS HOPMA BUTPATH JAETaleH.

Ilig gac 30iMbIICHHs iHTEHCHBHOCTI ekcmutyaranii Lg, To6To ckopodeHHi TepMiHy ciy)Ou aBTO-

Mo0ins ty, HopMa BUTpaTH aeTanei 3pocTae.

YUuHHUKHY 30i1bIICHHS BUTPATH 3aIACHUX YACTHH

Ha BuTpary 3amacHuX 4acTHH BIUTMBAIOTh HACTYITHI OCHOBHI YNHHHUKU:

CKOpPOYEHHsI HaAiMHOCTI (pecypcy) [HO0 Tepmoi 1 MOJamblIMX 3aMmiH  (SKIiCTh
BurotoByieHHs, TO 1 peMOHTY);

HOTipIIEHHS SKOCTI BiTHOBJICHHS (CKOPOYCHHS 7));

301IBIICHHS Bapialii pecypcy aeraii (v, 0);

3011bIIEHHS] IHTEHCUBHOCTI €KCIUTyaTalii (1000BOro 1 pivHOro npooiry);

301NIbIIIEHHS 3aralbHOTO TEPMIiHY CIykOM aBTOMOOINA U5 (cTapiHHA, CKOPOUEHHS 77).

OuiHka i NOpiBHAHHS MeTO/iB BU3HAYEHHSA HOPM
Haii6inb1n ToYHy OLIHKY Ja€e mepmuii Mmeton — 3a Q(t);



M 9ac MaJIX pecypciB aeraneit Ly < Lg PO301KHICTH MI’K METO/IaMH HE3HAYHA;

Ii]T 9ac OIIHKK BUTPAT TUIbKHU 332 PECYpPCOM JIO TIEPIIOi 3aMiHU TOXUOKa HAOLIbIIA;

ypaxyBaHHs Bapiallii pecypcy JAeTalli jJae 3HauHe YTOYHEHHS HOPM IIiJl Yac BEJIMKHUX Bapia-
uisix 0 > 0.3...0.4 i 3HauHMX pecypcax neraneii 'Ly < Lg.

Takum 4MHOM, HasABHICTH 00'€eKTHBHOI iH(pOpMaIlii po HaaiiHOCTh (2, Ly , #7) 1 yMOBHU eKc-
IJTyaTaiii aBTOMOOLIIB TO3BOJISE MiABUIIUTH TOYHICTh BHU3HAYEHHS HOPM, 3a0€3MEYUTH HATIHMHY
poOOTYy aBTOMOO1JTiB, CKOPOTUTH BUTPATH HA 3allacHI YaCTHHH.



7 Jlekuisi. PoGoui Ta pyliHiBHI Iponecu B arperarax

Texniunuit ctan AT3 oOymoBieHuit giero Ha AT3 6araTb0X YUHHHKIB, OCOOIMBOCTSIMU
MIPOXOKCHHS B HUX BIAMOBIIHUX MPOIIECIB.

[Tpomnecu, sixi mpoxosaTh B AT3, moAiIstoTECS HA po004i, A0NOMIKHI Ta pyiHiBHI..

Po6oui nmpomecu - 11e¢ KOPUCHI MPOIIECH, K1 BU3HAYAIOTh (PYHKIIIOHYBAaHHS aBTOMOOLIS B
[JIOMY Ta HOro KOHCTPYKTHBHUX €JIEMEHTIB (JeTajeid, By3/IiB, MEXaHi3MiB, arperaris, cuctem). o
HUX HaJeaTb MPOLIECH MPUTOTYBAaHHS MaJUBHOI CyMillli; IPOLECH NTEPETBOPEHHS XIMIYHOI eHepril
MaJIMBA, i/ Yac HOoro 3ropsHHs y TEIUIOTY; IepEeTBOPEHHS TEIUIOBOI €HEprii y MexXaHiuHy o0epTaH-
Hsl KOJIIHYacTOro Baja; MpOLecH Mepeaadl Ta TpaHc(HhOpMyBaHHSA MEXaHIUHOI €Heprii; nporecu Ko-
YEeHHSI aBTOMOOUIBHOTO KOJIeCa, MOTJIMHAHHS €HEeprii MiIBICKOIO, MPOLECH MEPETBOPEHHS KIHETHUY-
HOi eHeprii pyxomoro AT3 y TemnoBy mia dac raapMyBaHHsa. OTxe, poOodl IpoliecH MprU3HAYCHI
st HagaHHs AT3 oro OCHOBHUX €KCIUTyaTalliiHUX BIIACTUBOCTCH.

JlonoMizkHi MpouecH He CTBOPIOIOTH BIAMOBIIHUX €KCIUTyaTalliHHUX BIACTUBOCTEH, OJTHAK
CTIPUSIOTH HOPMAIBHOMY IPOXOJDKEHHIO POOOYHX MPOLIECIB, a TAKOXK 3a0€31eUyI0Th MOXKIIUBICTH 1X
poxo/keHHs. Jlo TOMOMDKHUX HajlexaTb MPOLECH OXOJIO/DKEHHS JIBUI'YHA, MAIEHHS IOBEPXOHb
CTIPSKEHB, K1 TPAIIOIOTh B PEXKUMI TEPTs, MPOIECH aBTOMATUYHOTO KEPYBaHHS IMapaMeTpaMu pPo-
0O0YHNX MPOIIECIB.

PyiiniBHi mpouecu - e Taki, IPOXOKEHHS SIKAX 3yMOBIIIOE TOTIPIICHHS TEXHIYHOTO CTaHy
AT3 i, sik HacHiAOK, BTpaTy MOKAa3HUKIB eKCIUTyaTaliiiHux BractuBocteid. Mera TEA - miarpuman-
Hs TexHIYHOTO cTany AT3 Ha HOPMAaTUBHOMY piBHI IIUIIXOM CHOBUIRHEHHS LIUX PYWHIBHUX TPOIIe-
CiB.

B pesynbTati mpoxomkeHHs: poO0YuX Ta JOTMOMIKHHX IPOIECIB AETall HOTO arperaris, By3-
JIB Ta CUCTEM 3 YaCOM 3HOUIYIOThCS, CTapilOTh, PrKaBilOTh, BTOMIIIOIOTHCS, BTPAayalOuu CBOi reome-
TPUYHI MapaMeTpH Ta (Pi3UKO-MeXaHIYH1 BIACTUBOCTI, TOOTO MoOTipuIyeTbes TexHiuHud ctan AT3.
OTxe, MK poOOYHMH, TOTIOMIKHUMU 1 pyHHIBHUMH IPOLIECAMH € B3a€MO3B'SI3KHU, SIKI IPOSBIISIIOTh-
sl 3 POCTOM TpHBaJIoCTi ekcrutyaranii AT3.

Hexait nmokasHuk ¢ BigoOpaxae 3MiHy B 4aci t HOKa3HMKIB MOro eKcIulyaTallifHUX BIacTH-
BocTed. OueBHIHO, 10 QYHKIIIS £() € CagHOI0 KPUBOJIHIMHOW (puc. 7.1) B pe3ynbTarti aii Ha po-
004l Tporec pyiHIBHUX. Y 1l ke Yac, SKIIo Ha moyaTky ekcrutyatanii AT3 mokasnuk R, 1o xa-
pakTepu3ye 3HoueHicTh AT3, 1opiBHIOBaB HYJEBI, TO 3a yac t BiH Ha0yBa€e KpUBOJIHIMHOI 3pocTa-
10401 TeHaeHtii R(t).
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Puc. 7.1. I'padiuna iHTEpIIpETaIlisS B3a€MO3B'SI3KIB MIXK TTPOXOKEHHIM POOOUYNX, TOMOMIKHUX Ta
PYHHIBHUX IPOIIECIB y MAIIMHAX

SIKII0 TeXHIYHMMH YMOBaMH Ha 0Oe3neuHy ekcruryataiito AT3 BCTaHOBJIEHO I'paHMYHE 3HA-
YeHHsI MIOKa3HUKa HOTo TEXHIYHOTO CTaHy R.,, IpH TOCATHEHHI SIKOTO BUKOPHUCTAHHS HOT0 3a Mpu3-
HAYEHHSIM MOBUHHO OYyTH NMPHUIKMHEHE, TO TAKUM YHHOM OTPUMYIOTh TPAaHUYHUN TEPMiH BHKOPHC-
TaHHA t,,. Y Touli t,, po604l IpOLECH XapaKTEPU3yIOThCS MIHIMAIIBHOIO €(DEKTUBHICTIO Emin.



3 MEeTOI0 BHJIOBXKEHHS 4Yacy t,, yepe3 meBHI MPOMIXKKH 4acy 1., g AT3 BUKOHYIOThH BiJIO-
BiIHI PO TaKTUYHI PEMOHTHO-OOCITYTOBYBAIIbHI i1, MM Yac KX BUKOHYIOTHCSI PETYIIOBAHHS,
3MiHa 3HOIICHUX JIeTaJIell HAa HOBi, PEMOHT Ta BiJIHOBJIEHHS iX. B pe3ynpTari - MOKpaIyeTbes: TeX-
HiyHui ctad AT3 (ctpubok AR BHHU3) 1 MIABUITYETHCS €PEKTUBHICTH pOOOUYNX MPOIECiB (CTPHUOOK
Aéemin(t) moropwu) (puc. 7.2).

OueBUIHO, 110 BUKOHAHHAM 3 BIANOBIAHO OOIPYHTOBAHOKO MEpioAUYHICTIO t,., PO/I oTpu-
My€eMO BUAOBXKEHHS TepMiHy ciayxOu AT3 (1., meq > t.p). 3abiraroun Hamepen, 3a3HaYMMO TYT, IO,
SKIIO Yepe3 NeBHUH 1., BUKOHYIOTHCS JHMIIE PETYIIOBaIbHI POOOTH, TO cTpUOOK AR uu Ae Oyne He-
3HaYHUM 1 BIAMOBIHO MOJANBIIMKA Tepedir KpuBUX Oyze 13 3HAUYHUM MiTHOMOM YM CIaJaHHSM.
SIKIIO 7K BUKOHYIOTBCSI Y IIUX Tepiojax t,.p 3aMiHU 3HOMICHUX JIETAJICH, iX PEMOHT YU BiJIHOBJICHHS,
cTpubku AR 1 Ae Ginbli, a MOBEAIHKA MOJANBIINX KPUBHX MOJIOTIIIA.
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Puc. 7. 2. I'padiuna iHTEpHpeTalis B3a€MO3B'SI3KIB MK IPOXOIKEHHSIM POOOUMX Ta PYHHIBHUX
MIPOIIECIB 32 YMOB BUKOHaHHS npoditakTuaaux PO/

VY nepmomy pasi BUKOHYIOTb TO A&(t)mo, y Ipyromy - peMoHT AT3 Ae(t)p (puc. 7.3). ¥V Bin-
MOBIJHUX YMOBAaXx Ta pexxuMmax ekcruryaramii AT3, ans ix pi3HUX BUAIB epediru 3MiHU IIUX 3aIexkK-
HOCTEH XapaKTepH3YIOThCS PI3HUMHU IHTEHCHUBHOCTSIMH. BOHM 3anexaTh, y mepiry 4epry, BiJ CTy-
MeHs BIUIMBY TaKUX YMHHUKIB SK IHTEHCHBHICTh 3HOIIYBAHHS Nap TEPTs, CTapiHHA AeTanei ix ne-
dbopwmartiit Tomro. Bonu, sk BigoMo, HAJIEKATh J0 TaKWX, AKi BUKIUKAIOTH MOCTYNOB1 BiaMoBu AT3
4y ix arperatiB. KpiM 116010, iCHY€e KaTeropisi YMHHHKIB (BTpaTa MIIIHOCTI MaTepialiB AeTaneH, ix
MOBEpXHEBE Ta 00'eMHEe pyiHYBaHHA uepe3 AedeKTH y iX BUTOTOBJIEHHI UM MOPYIIEHHI PEXHMIB
eKCIUTyaTallii), BIUIMB SIKUX Ha mpane3aatHicTb AT3 HOCUTh HEMPOTHO30BaHUM XapakTep, 10 IpH3-
BOAMTH /10 panToBUX BiaMoB. Lli ABI rpyny YMHHMKIB BHU3HA4alOTh ()AKTUYHO PIBEHb TEXHIYHOTO
crany AT3. [l XapakTepUCTUKHU iX BIUIMBY BUKOPUCTOBYTH (DYHKII0O HMOBIPHOCTI O€3B1IAMOBHOT
poOOTH aBTOMOOLIIB, UM IX OKPEMHX arperariB (Me€XaHi3MiB, CIPSKEHB)

F(t) =1 - [1-F.(0)] [1-F(0]

ne F1(t), F2(t) - imoBipHOCTI 6e3BiaMOBHOT poboT AT3 mpu [isiX YHHHHKIB, SKi 3yMOBITIO-

I0Th, BiJITIOBITHO, MIOCTYIOBI Ta PANTOBI1 iX BiTMOBH.



AE(t)p—\

AE (tho

Puc. 7. 3. Ilepe6ir 3min pobouunx mporeciB B AT3 3a ymoBu BukoHaHHs Horo TO Ta peMOHTY

SIKII0 BCTaHOBJICHI 3aKOHOMIPHOCTI PO3MOMLTIB IIUX BiJIMOB SIK BHUIIQJAKOBHUX BEJIWYHH, TO,
KOPHUCTYIOUHCh LIUM BHUPa30M, MO>KHA ONTHMI3yBaTH (32 KpUTEpieM 3a0e3MeYeHHs] HOPMATUBHUX
3Ha4YeHb iIMOBipHOCTI 6e3BiaMoBHOI podotu (IBP) aBTOMOOITIB Ta X OKpeMHUX arperariB) mepioaud-
Hicte PO/l nnst KOHKpeTHHX yMOB Ta pekuMiB ekcrutyaranii AT3. BctanoBneHo, HampuKiIa, 110
po3moain iMoBipHOCTI 6€3BiAMOBHOI poOoTH JerkoBux AT3 3a MOCTYmOBUX iX BiMOB IiHOPSIIKO-
BaHUI raMMa-3aKOHOBI, a 32 PANTOBUX - €KCIIOHEHIIHHOMY 3 BiMOBIAHUMHU T'YCTUHAMU (PYHKITiI

1 r,r— -t —At
fl(t)=mmr e f,(t)=he™,

ne I - KUTbKICTh BiIMOB (BHXO[IB 3 nmany arperariB AT3) 3a mepioz dacy t, mo po3risiiaeTb-
cs (Hampukiaa, Mk npoBefeHHsIM cyMixHUX POJI); @ - mapameTp mOTOKy BiIMOB arperartis; 4 -
iHTeHCUBHICTH panToBuX BigmoB arperatiB AT3. Toxi ¢ynkuis 3minu TexHignoro crany AT3, abo
K IMOBIPHICTb iX 0€3B1IMOBHOI poOOTH Haly 1€ BUTIISALY

r=1 L
F(r)=1- 1—2@)~e*°" {i-e™),
=1 k!
TyT K - MOTOYHI 11111 3HaUeHHs BiiMOB arperartiB AT3.
3Har4M HOPMATHBHI (JOMYyCTHMi) MeXi IMOBIPHOCTI O€3BIIMOBHOI POOOTH OKpEMHUX arpe-
ratiB AT3, ToOTO JiBy YaCTHMHY HAaBEIEHOTO BUpa3y, 3HalIeHI MONEepeAHIMH JOCTIKEHHAMHU (Ha-
MPUKIIAJ, 3a TONEPEHIN pik) 3HaYeHHS @ Ta A, BU3HAUAIOTh HEOOXiJHY, ONITUMI30BaHy, MepioIuy-
HICTh t BUKOHAHHS PEMOHTHO-00CIYTOBYBaJIbHUX 1 110710 AT3 um iioro arperaris.



8 Jlexuis. [IpyunHU BTPaTH Npane3AaTHOCTi aBTOMOOITIB

EdextuBnicts Bukopuctanus AT3 nposBiserbes uepe3 11 excruryaramiiiHUX BIIacTHBOC-
TEW: AMHAMIYHICTh (TATOBA 1 TaJIbMOBA), KEPOBAHICTh, CTIHKICTh, IPOX1THICTD, IJIABHICTH X0y, Ma-
JMBHA OIIAJIMBICTh, MILHICTh, HAIMHICTh, IMPUCTOCOBAHICTh /10 3aBaHTAXXKECHHS-PO3BAHTAKEHHS,
npucTocoBaHicTh g0 TO 1 P.

[Tix nuaamivnicTio AT3 po3yMitoTh HOTO BIACTUBICTH MEPEBO3UTH BaHTAXKI 1 ACAXKHPIB 3
MaKCHMaJbHO MOKJIMBOIO 1 O€3MEYHOI0 MIBUAKICTIO Y BIANOBITHUX PEAIbHUX JOPOXKHIX E€KCIUTya-
taniitaux ymoBax. lunamiunicte AT3 nposBIsS€TbCs Yepe3 TATOBI Ta raibMOBi HOTO BIACTUBOCTI.

TsAropa TMHAMIYHICTH - MaKCUMaJIbHO MOJKJIMBA IIBHJKICTh, MaKCUMaJbHI KOEQIII€EHTH
oropy moporu, sikuii fonae AT3 Ha 1-i Ta BUIIUX Nepenadyax; JUHAMIYHUNA YMHHUK (BiTHOIICHHS
KOJIOBOI criM Ha Kosecax AT3 110 Horo mMacu); TpUBaNICTh 1 HUIAX PO3TOHY; MaKCUMaJIbHE NPUCKO-
PEHHS IIPU PO3TOHi.

I'ajbMOBa JUHAMIYHICTH - raJIbMOBUH IIISX; MaKCUMaJlbHa rajlbMOBa CUJIa; HEPIBHOMIp-
HICTB pO3MoALTy i1 Mixk 6opramu AT3; MakCUMalTbHE CITOBITbHEHHS.

Ha nposB BractuBocti tuHamiuyHOcTi AT3 mpu #loro HOpMaTUBHOMY TEXHIYHOMY CTaH1 y
HaHOUTBIIIN Mipi BIUIMBAIOTH YMOBH €KCIUTyaTallii, Kl XapaKTepU3YIOThCS, Y CBOIO Yepry, JOPOK-
HIMU, pelbe()HUMHU Ta TPAHCIIOPTHUMH YMOBaMH.

OueBUIHO, 1110 OCHOBHUM YMHHHUKOM, SIKHH 3YMOBIIIOE 3HIDKEHHS TTOKAa3HUKIB TMHAMIYHOCTI
AT3, € pakTHUHUIA TEXHIYHUN CTaH HOTO BIAMOBIIHUX arperariB, CHCTEM Ta MeXaHi3MiB. CTOCOBHO
70 aBTOMOOWIS MMiJ TEXHIYHHUM CTaHOM HOTO MOTPIOHO PO3YMITH CYKYIHICTH 3MIHHHX B IIPOLEC]
BUPOOHMILITBA Ta €KCIUTyaTalii 10ro BIacTUBOCTEH, K1 XapaKTEePU3YIOThCs Ha IEBHUIA MOMEHT 4yacy
O3HAaKaMH, BCTAHOBJIICHUMH TEXHIYHOIO JIOKYMEHTAIII€1O0.

[ToripuieHHs TEXHIYHOTO CTaHy arperary, cucreMu M MexaHismy AT3 mae HeraTuBHUM
BB Ha nmoka3Huku KEA, 3HmkyeThest 6e3neka pyxy AT3.

3a yMOBHU MOCTYNOBUX (He panToBux) BigMoB AT3 3miHy napamerpa Y, sIKUil XapakTepusye
TEXHIYHUHN CTaH Horo Ha npoOiry /, 1o00pe onucyroTh GYHKIIT ABOX BUAIB:

pauioHaibHa (PYHKIIS M1-TO TOPSIKY

2 3 n
Y=ap+ ajl + axl° + a3l” +...+ a,l";
abo creneHeBa
Y=ay+a ]lb,

TYT a1 b - KoedilieHTH, K1 XapaKTepU3yIOTh IHTEHCUBHICTb 3MiHHM ITapaMeTPiB TEXHIYHOTIO
crany AT3.

Hanpuknan, 3aKkoOHOMIpHICTh 3MiHU NapaMeTpy TEXHIYHOTO CTaHy rajibMiBHOI cUCTeMH (3a-

30p MK QPUKIIHHUMHI HaKJIaJKaMH Ta OBEpXHAMH OapabaHiB 4K AMCKIB) alPOKCUMYETHCS JIiH1 -
HUM piBHSHHSIM BUIY:

Y=ay+ ajl,

Jie a0 - MOYaTKOBUH (HOMIHAIBHUI) 3a30p MIX MOBEPXHSAMHU; al - IHTEHCUBHICTh 3MIHU L[bO-
0 3a30py 3 poctoM Tpodiry 1 AT3.

BrnuB TeXHIKO-TEXHOJOTIYHUX Ta €KCIUTyaTalliHUX YMHHUKIB Ha BTpaTy Mpane3JaTHOCTI
AT3.

[TpuunHy, SKi BUKIMKAIOTh BTPATy Mpale3gaTHOCT], MOB'sI3aH1 13 BIUIMBAMU HAa MAILIUHY Pi3-
HUX BHJIIB €Heprii (MeXaHiuyHOi, XIMIYHOI, TETIOBO1, paaialliifHOl TOIIO), B PE3YJIbTaTi YOr0 MOPY-
IIYIOTBCS TOYATKOBI MapaMeTpH, SKi XapaKTepu3yloTh poOodl mporecH MamuHu. BHacmimok mii
IIUX SHepriil y MaTepianax aeTajei Ta Ha iX MOBEPXHAX PO3BUBAIOTHCS MPOLIECH 3HOIIYBAHHS, KO-
po3ii, moB3y4ocTi, nedopmariii, MO0 3yMOBIIOIOTh BTPATY MIIHICHUX XapaKTEPUCTHUK IUX MaTepia-
7iB. BUHMKAIOTh TaKO MOIIKO/KEHHS Y BUTJISAI TPILIUH, TIOTHYTOCTEH, HAIMIPHOTO OBEPXHEBO-
ro 3HOCY JieTajel Tomo. Yci i HeraTUBHI HACTIAKUA MPUBOAATH 10 TOTO, IO 3 YacoM t moYaTkoBi
po6oyi mapaMeTpu BTpayarOTh CBOI NMEPBHHHI 3HAUYEHHS, XapaKTEepU3yIOUH, TAKUM YHMHOM, TE€XHIY-
HUW CTaH KOXKHOTO KOHCTPYKTHBHOTO €JeMeHTa BiANnoBimHOIO (yHKIieo X1(t), X2(t),...,Xn(t).



Matoun 11i pyHKIIT, OI[IHIOIOTH BiMOBITHUMH MMOKA3HUKAMH HAIIHHICTh €IEMEHTIB, 200 MaIlIHH B
LUJIOMY U1 KOHKPETHOTO MOMEHTY 4Yacy t, 1[0 pO3MISAA€ThCs: IMOBIPHICTh 0€3BIIMOBHOT pOOOTH
P(t); koedimient 3anacy HaxiitHocti Ku, pecypc Tp . Cxema nmpUYMHHO-HACTIIKOBUX 3B'SI3KIB MIPU
B3a€MOJIii MAalllMHU 13 CEPENOBHIIEM, 3 IMO3UIIl BTPATH HEK NMEPBUHHO 3aKJIAJICHUX NapaMeTpiB,
300pakeHa Ha puc. 8.1.
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Puc. 8.1. Cxema npuunHHO-HACIIAKOBUX 3B'SI3KIB y (pOpMyBaHHI MOKa3HUKIB KCILTyaTallii{HOT Ha-
mifinocti AT3

3anexHOo BiJl TOT0, sIKa IHTEHCHBHICTh €HEPreTUYHOTO BIUIMBY Ha MallIMHY, IIpolecH (pyiiHi-
BH1) MOXYTb MPU3BOJUTH JI0 TIOUIKOJKEHb 11 (pylHYBaHb, BTpaTH Mpale3laTHOCTI), 10 3MiH MoYa-
TKOBUX TMapaMeTpiB y JOMyCTUMHX Mekax abo 1Mo3a HUMH. SIKI0 MalldHa BTpadae Ipare3iar-
HICTb, M1eThCs TPO ii BIIMOBY 1 HEMOXKJIMBICTh BUKOHYBATH CBOi (DYHKIII{, SIKIIIO HE BTpayae i 3mi-
HCHE 3HAYeHHs MOYaTKOBOrO mapamerpa y gomyctumux Mmexax (Xi(f)< [X1]; Xo(t)</X2], ...,
Xn()<[Xn]), BimMOBa Ti He HACTYyIa€e | BUKOPUCTAHHS MAIIMHU 3 IPU3HAYCHHSIM MTPOIOBKYETHCS.

Jlnis GaraThoX €JIeMEHTIB MalllMH eKCIUTyaTallis iX 3[1icHIoeThCs 10 1-i BiiMOBH abo BIpo-
JOBXK 1HTEepBally yacy 70, KoJu 3a0e3MeuyeThCs 3a/laHa WMOBIpHICTh Oe3BiaMoBHOI podoTu. ITicms
IIbOTO BUKOHYIOThCA BiANoBiAHI podinaktuuni podotu (TO i P), skuMu BiIHOBIIIOIOTH Mparie3ia-
THICTb, 1 MAIlIMHA 3HOBY €KCILTYaTy€EThCSI.

[Tepebir mporecy i3 BTPAaTOI MAIIMHOIO MPAIe31aTHOCTI Yepe3 BiIMOBH ii €JIeMEHTIB 30-
OpaxeHo Ha puc. 8.2 a. Hexaii X - oquH 13 mapaMeTpiB, sSIKHii XapakTepusye npame3aatHicte AT3 1
OILIHIOETHCS TTOKA3HUKOM a (Hampukiaa, GakTU4HI MOTYXHicTh J[B3 4 quHAMIYHUN MOKA3HUK), a



0 - Ta JIOIYCTHMa YacTUHA HOro, Ha SIKy MOK€ 3MIHIOBATUCS ITapaMeTp 0e3 MOpYIIeHHs Mpane3iaT-
HOT'O CTaHy.
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a0 , a|0 — novaTkoBi 3HAUYCHHS MTApaMETPa;
ac, a'c - 3HaUEHHS MapaMeTpiB, IKi BUZHAYAIOTh TPUBAICTh €KCIUTyaTalii [j1sl, BIAMOBIIHO,
T0—>Tcp; T0—>min(To)

OueBuIHO, 1110 TPUBATICTH 10 MOTOYHOT eKCIUTyaTallli MalllMHU € BUTIAAKOBOIO BETMYUHOIO 1
XapaKTepU3yeThCs IKMMOCh 3aKOHOM posnoxiny. [Ipu aii Ha Hei pi3HOMaHITHMX YMHHUKIB TpUBa-
JICTh nepioay o HAOIMIKAEThCSA 0 HOro cepeHbOro 3HaueHHs 71, (a0 1e MOoXke BIANOBIAATH PIB-
HOCTi (paKTHYHOI iIMOBIpHOCTI 6e3BiIMOBHOT poboTH 3aaaHiit imoBipHOCTI P(t) < [P(1)]).

I'pannunuii cran AT3 Hactynae Tofi, konu T, AocsArae 3a yMOBaMHU €KCIUTyaTallli HailMeHI
HAJIfHOTO eleMeHTa Horo MiHiManbHO nomyctumoro 3HadeHHs (7,)min. BOHO BH3Hauae, BiacHe,
pecype AT3 T, 3a napamerpom 7T, (puc. 8.2 6).

Jlnis HaBeZIeHOT Ha PUCYHKY 3aKOHOMIPHOCTI Koe(ilieHT 3amacy HagiiHOCTI MalIMHU MO-
’KHA BU3HAYUTH 13 CITIBBIAHOIIEHHS

KH = TO (t)/(TO)mma

ne To(t) - TpuBaiicTs 6e3BiaMOBHOT poboT AT3 10 3a1aHOTO PiBHS HAAIWHOCTI, SIKHA BH-
3HAYA€ThCS TOMYCTUMUM 3HAUCHHSIM IMOBIpHOCTI Oe3BinMoBHOIT podotu [P(1)].

[pu nocsruenni To MiHiManbHO gomyctumoro 3HadeHHst, T00To 1t To(t)=(7o)min OTpUMY-
10Th, 0 K, = 1 i toxi t = T, (nuB. puc. 8.2 B).

OcoOnuBicTh Takoi ekcrutyarauii AT3 mosisirae B ToMy, 10 BXKe 3a MEpIIUN mepioa Horo
Oe3nepepBHOT POOOTH JOCITAETHCS TPAHUYHUN CTaH MO OJJHOMY i3 mapaMeTpiB (a.). lle nmpumyctu-
MO TOJi, KOJIU € MOXJIMBICTh TEXHIYHUM OOCIIYyTOBYBaHHSIM BIJTHOBUTH BTpAdyeHy Ipalle3/JaTHICTb
TOMY, SIKIIIO 3HOIIEHICTh pemTtu eneMeHTiB AT3 e He mocsrna 3a 1ei nepioJ rpaHuYHOTrO CTaHy.
VY nopanpmriii excrmyarainii AT3 3HOC pemTy e1eMeHTiB TPU3BOIUTh 10 3MEHIIIEHHS 3amacy Halii-
HOCTI, kUil 3anumuBes micast TO, 1 TpuBaIOCTI HACTYITHUX MepioaiB mpare3aaTHocTi AT3 oueBu -
HO cKopouyroThes. Lle MokHa 6aunTt Ha cxemi (0) puc. 8.2: IHTEHCUBHICTh 3MIHU MOKa3HUKa Ia-
pameTpa a BuIa (MpsMi, sIKi TOKA3YIOTh I1€ € CTPIMKIIIMMH, HIXK Ha cXeMmi (a).

3akonomipHocTi BTpaTtu npanesgarnocti AT3.

ITim wac excruryaraitii AT3 HEMOXXIIMBO OIIHUTH BJIAacHE TOW mepion Toj, KU BiANOBimae
3a1aHiil IMOBIpHOCTI Oe3BiMOBHOI poboTu P(t) ToMy, 110 3aKOH pO3MOILTY Ta HOTO MapaMeTpu He
€ TIOCTIHHUMHU Ta OoJHAaKOBUMHU. OTKe, BU3HAUAIBLHUM KPUTEPIEM U OMIHKK HamiiHocTi AT3 3a
HaBEJICHOIO BUILE CXEMOI0 Iepeliry foro ekcruryaTaunii Oyze cepeaHe 3HAYEHHS TPUBAJIOCTi Oe3-



BiIMOBHOI po6oTu Tp, sIK MpoOiru Ha BiAMOBH (2 HE 10 MeEpLIOi BiAMOBH), SIKI BiAMOBIIAIOTH
iMoBipHOCTI 6e3BimMoBHOI pobotu P(t) = 0,5.

Toxi 3a 3MIHOIO CepeHbOTO 3HAYCHHS TPUBAIOCTI ekciuryaTtanii AT3 Ha BigMOBHU il HE00-
X1JTHO OITIHIOBATH PiBEHb HOTO Mpale3aaTHOCTi. Y IbOMY pa3i rpaHuuHui ctaH AT3 HacTynuTh 3a
YMOBH, KOJIM cepelHiil yac (mpobir) Mixk BigmoBamu (a00 mapamerp MOTOKY BiamoB @ = 1/Tcp)
CTaHE MEHILUM JIOIyCTUMOTO 3HauU€HHs 7, min 3ar1ac HaAIMHOCTI Y KOXKHOMY IE€p10A1 eKCIuTyaTarii
AT3 MoXHa BU3HAYATH 13 CITIBBITHOIICHHS:

K, = Tcp(t) / Tcp.min = (CO()on lw (t),
TYT (Woon - NOMyCTUME 3HAYCHHS MTAPAMETPY MOTOKY BiIMOB eneMeHTiB AT3.

Mae ceHc po3risi npoOiaeMu MiABUILEHHS HaJiHHOCTI MaluH y 3B'SI3KY 3 piBHEM, JI0 SKOTO
il miABUIIYBaTH, SIKI cCaMe TIOKA3HUKHW HAJIHHOCTI OpaTu 3a OCHOBHI (BM3HaYabHi). Bimomo, 1o mo-
Ka3HUKHW HAJIHOCTI MOB'sSI3aHi, SIK MPaBUIIO, 3 TIOKa3HUKAMHU, SIKI XapaKTePU3YIOTh PIBEHb €KCILTya-
TaliiHUX BJIACTUBOCTEM MAIWH 1 € MPOTUJICKHUMHU OJUH OAHOMY. Tak, HalpUKiIaa, YUM OLIbIIa
MOTYXKHICTh PO3BUBAETHCS (POPCOBAaHMMU JBUTYHAMU (TI1IBUIICHI MTOKA3HUKU TATOBOI AMHAMIYHOC-
Ti AT3), TUM MeHIIu# iX pecype, a Biarak, AT3. [Ipu cTBOpeHHI MalH BUOHPAIOTH KOMIIPOMICHE
pileHHs.

[To ycix mMammmHax HOPMYBAaHHIO MiUIATAIOTh, B MEPIIY 4epry, UMOBIPHICTh 0€3B1IMOBHOI
pob6otu P(t) 3 ouinkor X pecypcy T,, BIPOJOBXK SIKOTO BOHA periaMeHTyeThes. [ BUCOKOHA i~
HUX MalIuH (49 iX CUCTEM i MeXaHi3MiB), y skux P(t) — 1, BU3Ha4aeThcs 3amac HajiiHoCTI Ky .
Jlnst HuX pecypc Oynie 3yMOBIIOBATHCS HE TUIBKHA 3HAYSHHSIM I[bOTO 3a11acy, ajie i MIBHIKICTIO HOTo
3mind y yaci Ky(t). Ockinbku Ui KOXKHOTO i3 MapaMeTpiB MalllHH, 338 SKUMU BU3HAYAIOTh MOKa3-
HUKM HAIIMHOCTI, 3aKOHOMIpHOCTI 3MiH Ki(7) MOXYTh MaTH Pi3HHH XapakTep, 3amac HaJiiHOCTI
117101 MalIMHA MO>KE JTIMITYBaTH Mif yac 11 eKCIulyaTailii To OJJuH, TO 1HIIUNA mapaMeTp.

VY pi3HUX ranmy3sX MallMHOOYAYBaHHS po3po0JIeHO KiIacu(ikaTopH (B TOMY 4YMCIi i y aBTO-
TPaKTOpOOyNyBaHH1), SKUMU KOHCTPYKIIisl MallMHK MOJIJIEHAa HA OCHOBHI BY3JIM Ta arperaru 1iojo
Kareropiii (kiaciB) 3a JONYCTUMOIO IMOBIPHICTIO BiAMOB a0o0 0e3BiAMOBHOI poOoTH. OueBHIHO,
10, YMM BUIII BUMOTH J0 HAJIHOCTI MallTMHU, TUM Oljbllie qomycTume 3HadeHHs [P(t)]. Jns 3ara-
JLHOTO BUITAJIKY IPajallisi MAIMH 32 KJIacaMU HAAIiHOCTI O/I1JIeHa TaKUM YHHOM:

Kiac namiiinocTi 0 1 2 3 4 5
Jomyctume 3nauenus [P(t)] <0,9 >0,9 >0.99 >0,999  >0,9999 1,0.

OueBUIHO, IO 10 HYJIBOBOTO KJIACy BiIHOCATH BY3JIM Ta J€Tali, BIIMOBU SIKUX HE BIUIMBA-
I0Th ICTOTHO Ha poO0Ty MamuH (0e3 HeraTUBHUX HACHiKIB). JIJIsi HUX HOPMOBaHUMU MTOKa3HUKAMH
MO>KHa OpaTu cepe/iHii TepMiH CITy>KOM, HampaIlOBaHHs Ha BIIMOBH ab0 mapameTp MOTOKY BiJIMOB.
st AT3 - e yci KOHCTPYKTHUBHI €IEMEHTH HOoTro, KpIM THX, SIK1 BIUIMBAIOTh Ha OE3MEKy pyxy, Ha-
BaHTaKyBaJIbHO-PO3BAHTAKYBAJIBLHUX POOIT.

Knacu 1-4 xapaktepu3yroThCsl MiJIBUILIEHUMH BUMOTaMH 1010 0€3B1IMOBHOCTI MalluH (10
pedi, HoMep KJIacy BiANOBia€ KIIBKOCTI IEB'ATOK Mmicist KoMu). [1'sTuii kinac - 1e Haa3BHYaifHO BU-
COKOHAJII{HI MalllMHK YU 1X €JIeMEHTH, BIIMOBHU SKHUX MPOTAroM 7p HempumycTuMi. Bysnu ta arpe-
ratu AT3, siki BIUIMBalOTh HAa O€3MeKy TPaHCIIOPTHHUX MPOLECIB (rajJibMiBHA CUCTEMa, KEPMOBE Ke-
pyBaHHsI, CBITJIOBAa CUTHaNI3alis, MIJHOMHUKY TUIaT)OpM), HaJekaTh 10 IPYroro Kiacy HaJiiHOC-
Ti.



