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PE®EPAT

[TosicHroBanbHA 3amUCKa 70 KBadidikauiiHol poOoTH Ha TeMy «JloCTiIKeHHS 3MIHH
TEXHIYHOTO CTaHy JIETKOBUX aBTOMOO1IIB KaTteropii M1 3a MOKa3HUKOM BHTpaTH TaJIMBay
CKJIaJlaeThes 13 76 apkymniB dopmaty A4, Ha AKUX MICTATbCS 3 posiaina, 4 tabmuip, 40
PHUCYHKIB, 45 mxepen iHpopmarrii.

OO0'ekTOM JOCHIDKEHHS € MPOIeC 3MIHM TEXHIYHOTO CTaHy aBTOMOOUIS IMiJl 4ac

eKCIUTyaTarlii.

[IpeameToM I[OCJIiI[)KGHHH € B3a€EMO3B 30K MI)K TEXHIYHMM CTaHOM Ta BHUTPATOIO

najuBa aBToMoOWIIB kaTeropii M1.

MeTa nOCHIJDKEHHST — OLIHKa TEXHIYHOrO CTaHy aBTOMOOLIIB karteropii M1 3a

ITOKAa3HUKOM BHUTPATH IIdJIMBA.

HaykoBa HOBM3HAa OTpUMaHMX pe3ydbpTaTiB. Halylio mnmoganbmioro po3BUTKY
napamMeTpH 3MIHM TEXHIYHOrO CTaHy JErKOBUX aBTOMOOLIIB KaTeropii M1 3a mokazHukoM
BUTpATH MajIKBa.

Pe3ynbTaT TEOpPETHMYHUX AOCHIKEHb IOMOBHIOIOTH OCBITHIM Kypc «TexHiuHa

eKCIUTyaTaIlisi aBTOMOOLITIBY.

ABTOMOBIIb, TEXHIYUHU CTAH, BUTPATA TTIAJINBA, TEXHIUHA
EKCIUIYATALILS, YMOBH EKCIUTY ATALIIT
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BCTYII

AKTyalIbHicTh. 3a0e31neueHHs] poO0TO3/]aTHOCTI aBTOTPAHCIIOPTHOTO 3aco0y (AT3)
Ta MATPUMAHHS HOTO B HAJIEKHOMY TEXHIYHOMY CTaHi MPH pallioHaJIbHUX BUTPATax BCIX
BU/IIB PECYPCIB, HOPMATUBHUX PIBHSAX JOPOKHBOI Ta €KOJIOTTYHOI O€3IeKH, JOTPUMYIOUUCH
BHU3HAUYEHUX 3aKOHOJIaBCTBOM YMOB Tpaill MEpCOHATy, € OJHUM 3 OCHOBHHMX 3aBJlaHb
TEXHIYHOI eKCIUTyaTallii, K raixy3i MIpaKTUYHOI AISUTbHOCTI.

YacTkoBUM BHUPIIICHHSM MNPEJICTABICHUX MPOOJIEM MOXKE CTaTH MOIIYK METOIAUKHU
OLIIHKY TeXHIYHOTO cTany AT3 3a y3araJbHEHUM KPUTEPIEM, IKHI TOCTATHHO Uy TIUBUI 10
3MiH TeXHIYHOTO cTany. OJTHUM 13 TAaKUX KPUTEPIiB MOXkKe OyTH BUTpaTa MMajiuBa B JIITPax HA
100 ximomeTpiB.

OTxe, aKTyaTbHUMH € JOCTIKEHHSI MOXKIIMBOCTI BUKOPUCTAHHS MIOKa3HIUKA BUTPATH
MajuBa K KPUTEPIIO OLIHKU TEXHIYHOTO CTaHy aBTOMOOLIIB.

3B's130Kk po0OTH 3 HAYKOBMMH NpOrpaMaMu, IVIAHAMH, TeMaMu. Marepianu
MaricTepchkoi poOOTH € y3arajabHEHHSIM JOCIIKEHb, 1110 BUKOHAH]1 y MEXaX:

- KOMIUIEKCHMX IIUIbOBHUX IIporpaM, KOHIIEMIi Ta HakasiB: «HarionansHa
TpaHCHOpTHaA cTparteria Ykpainu Ha nepion Ao 2030 poxy» (Posmopsmxenns KaGinery
MminictpiB Ykpainu Big 30 tpaBus 2018 p. No 430-p); «IIpo 3arBepmxenns Ilpasun
eKCIUTyaTarlii KoJicHuX TpaHcmopTHUX 3aco0iB» (Hakaz MinicTepcTtBa iHMpacTpyKTypu
Yxpainu Big 26.07.2013 p., Ne550);

- TUTaHY HAYKOBO-JIOCIIITHUX pOOIT Kadeapu ekciutyaTarlii Ta pemonty mamuH JIBH3
ITJJABA 3a Ttemoro «JlocaipkeHHs BIUIMBY Ha €KCIUTyaTalliiHI BJIACTUBOCTI KOJIICHO-
TPAHCIOPTHUX 3acO0IB KOHCTPYKTOPCBKHMX Ta eKCIUTyaTauiiHux mapamerpiBy (2021-
2023pp.).

O00'exTOoM HOCIIZKEHHS € TIPOIIEC 3MIHM TEXHIYHOTO CTaHy aBTOMOOLIS ITiJl 4Yac
eKCIUTyaTarlii.

IIpenmeTomM D0CTiIZKEeHHSI € B3a€MO3B’SI30K MK TEXHIYHMM CTaHOM Ta BHUTPATOIO
najuBa aBToMoOuUTIB KaTeropii M1.

MeTtor0 po0oTH € OIliHKa TEXHIYHOTO CTaHy aBTOMOOUIIB kateropii M1 3a

IMOKA3HUKOM BHUTPATH IIAJINBA.



7

3aBaanHs  gocaizkeHHsl. {11 JOCATHEHHS TIOCTaBIEHOI MeETH B poOOTI
BUPIIIYBaJIKCs TaKi 3aBIaHHS:

1. IlpoananizyBatu (pakTopH, 10 BINIMBAIOTh HA 3MIHY TEXHIYHOTO CTaHy aBTOMOOLIIB

B IIPOIIEC] TEXHIYHOT EKCILTyaTalii.

2. JlocmiaguT naHi TpO €KCIUTyaTalliiiHy BUTpATy IMaJliBa JIETKOBUX AaBTOMOOLTIB
kareropii M1 B mporieci TeXHIYHOI eKCIUTyaTarii.

3. Hocmiautu B3a€EMO3B’SI30K MK TEXHIYHMM CTAHOM Ta BUTPATOIO IMajMBa JIETKOBUX
aBTOMOOLTIB B MPOILIECT TEXHIYHOI eKCILTyaTallli.

4. Po3poOutu pexomMeHaarlii.

Metoau nocaimkeHHst. {71 JOCATHEHHS OCTaBIEHOI METH OyJIM BUKOPUCTaHI TaKi
TEOPETUYHI METOAM JOCHIKEHHS SK aHaji3, 1HAYKIsA, dopmanizallis 3ajJeXHOCTen
BUTpPATH MaJMBa Bl TEMIIEPATypPH HaBKOJIUIIHHOTO CEPEIOBUINA Ta TIEPiOAY EKCILTyaTallii,
nporpamue cepezonuiie Excel.

HaykoBa HOBH3HA OTpUMaHHUX pe3yabTaTiB. HalOyno momambmioro po3BUTKY
napamMeTpH 3MIHM TEXHIYHOI'O CTaHy JIETKOBHX aBTOMOOLIIB kaTeropii M1 3a nmokasHukom
BUTPATH NATHUBA.

IIpakTyHe 3Ha4YeHHS] OTPUMAHMX pe3yabTaTiB. Pe3ynbraTh TEOpETHYHMX
JOCIIKEHB JTOTTOBHIOIOTH OCBITHIN Kypc « TexHIuHa eKCIiTyaTailisi aBTOMOOLTIBY.

Anpobanisa pe3yabTaTtiB Maricrepcbkoi podotu. Pesynbratu MarictepchKoi
poOoTu OynM TOBIJOMIIEHI Ha IIOPIYHIN HayKOBO-pakTW4HIN koHpepeHuii XHAIY
(m. Xapkis) 2021 p.

IMyoaikauii. OCHOBHI pe3yJbTaTH HOCIIKEeHb ony0JikoBaHo y 1 poOoTi.

Pe3ynbraTti poOOTH MOXKYTh OyTH BUKOPUCTaH1 HA MANPUEMCTBAX aBTOMOOLIBHOTO
TpPaHCIOPTY, Tak K Oe3neka pyxy AT3 OGararo B YoMy 3aleXWTh BiJ BU3HAUCHHS

MEePIOAUIHOCTI KOHTPOJIIO TEXHIYHOTO CTaHy aBTOMOO1IIB.
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PO3JILI 1
JTOCJIIPKEHHS ®AKTOPIB, IO BIUIMBAIOTH HA 3MIHY TEXHIYHOTO
CTAHY ABTOMOBLJIIB B ITPOIIECI TEXHIYHOI EKCILTY ATALIT

1.1. Ictopist aBTOMOGLITIB VVOlIKkSwagen

1.1.1. 3araabHa icTopisi pPo3BUTKY aBTOMOOUILHOr0 kKoHuepuny Volkswagen.
«DonbkeBaren Al (Volkswagen AQG), HiMelbKU aBTOMOOUIbHUI KOHILIEpH. Bupoobiise
JIETKOBI aBTOMOO1JII, BaHTAXIBKU, MiKpoaBToOycu. IllTa0-kBapTUpa 3HAXOOUTHCA Yy
BonbshcOyp3i. [ Bxke B 1935 porti Takuii aBToM00171b OYB 3MOHTOBaHMM. BiH oTpriMaB Ha3By
«®DosbKCBareny, 10 JOCIIBHO B MEPEKIIa/l 3 HIMELBKOI 03HaYa€e «HApOJAHUNA aBTOMOOLIbY.

[Ticnst nBopiuHux BumnpoOyBanb y 1937 Oyna 3amymieHa cepis VW30, a no 1938
aBTOMOO1JIb 3HAMIIIOB 3HAMOMUIN OaraThbOM IMOKOJIHHSIM 30BHIMIHIN BUTIsAA. Volkswagen
B1JIpa3y OLIHWJIM KOHCTPYKTOpH, 1HKeHepH 1 Bojli. [Ipo HbOro 3aroBopuiiv, 3'SBUJIHCS
yycienHi myomikamii, B 1938 poni B crarti New York Times Volkswagen 3a 30BHIIIHIO
CXOXICTh OXPECTHIIN «KyKOMY. []e Mpi3BUCHKO HACTUIBKY MPUIKUIIOCS, IO CTAJIO BI3UTHOIO
KapTKOI aBTOMOO1UIs. 1151 BUpOOHUIITBA «HAPOIHOIO aBTOMOOUIs» 26 TpaBHA 1938 poky B
Micti BonehcOyp3i mouanocs OyIIBHUIITBO HaWOIIBIIOTO €BPOMEHCHKOTO aBTO3aBOIY
Volkswagen. Ane BiliHa, 10 HaOIMKanacs, MEPEIIKoAniia HAJIArOJAUTH BUITYCK IIHOTO
aBTOMOOLIs [1]. Anle BUpOOHUIITBO MPOAOBKYBAIOCS Ta Yepe3 27 POKIB Micis 3aKiHUCHHS
Hpyroi cBiToBoi BiitHu, mobuBmu pexopa Ford Model T, Volkswagen Beetle cras
HaWUMOMyYJIIPHIIIUM aBTOMOOLIIEM.

V¥ 1934 Ferdinand Porsche (®epnunann [lopiie), BigoMuil HIMEIBKUI KOHCTPYKTOP
(3aCHOBHUK BCECBITHBO B1JJOMOI HIMEITLKOI aBTOMOO1THHOT KoMTiaH1i Porsche AG), oTpuman
3aMOBJICHHSI BiJ] HAI[IOHAJ-COLIANICTUYHOTO ypsny HiMeuunHu Ha po3poOKy CydacHOIo
JIETKOBOT'O @aBTOMOO1IIA.

Ho 1950 poxy Oyno BunymieHo 100 tuc. aBTomoO111iB, 10 1951 poky — 500 Tuc.
MaiuH. JIeBi30M B KUTTI HIMIIIB CTa€ MomyJisipHa gpasa, nos'szana 3 Volkswagen, — «Bin

qJIeH MO€i poauHuy [2].
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Kosxen pik Volkswagen Bumyckas HOBi aBTMOO1JTi, sIKi 3aiiMaJIH IOYEHE MiCIIE B CBITi.
VY keitHi 2018 poky xommanis Volkswagen mpencrtaBuna y ®paniii HOBHII MOBHICTIO
elneKkTpuuHuid roHouHnit aBTomobutb 1.D. R Pikes Peak. Ileit aBTom006151b OyB CTBOpEHMUIA
T4 y4acTi B TOHII 3 migiiomy Ha BepuiuHy [laiikc-ITik (Pikes Peak International Hillclimb),
OJIHIEI0 3 HAWCKJIAJHIMIUX TOHOYHUX Tpac y CBITI, 1IO BeJAe 10 BEPIIUHU TOPH,
po3ramoBanoi B Kosnopazno, CIIIA. Takox Hanepenoani aBrocanony B [llanxai kommnaHis
MpEe3eHTyBaja HOBHUM eleKTpuuHMid KpocoBep Volkswagen Roomzz, ocnameHuii
OC3MMUIOTHOIO CHUCTEMOKO YETBEPTOIro pIBHSA 1 HaWOLIpIIO Mojaeuo B JiHidm [.D.
[Volkswagen npencraBu O0IBIION 3JIEKTPUUECKUA KPOCCOBED].

16 Gepe3nsa 2021 poxky KoMIIaHisi IpeicTaBUiIa r100adbHy MpOorpaMy pO3BUTKY Ha
HaOMK4Ye necaTniTTs. BoHa BKiIto9ae MacmtaOHI 1HBECTHIIT y BUPOOHHUIITBO OaTapei i
MOCTIMHE HAPOIIyBaHHS YaCTKU €JIEKTPOMOOLTIB cepe/l MPO1aXKiB KOHIIEpHY. [ '0J10BHA MeTa

Volkswagen - nizepcTBO Ha pUHKY eJIeKTpoMoOLTiB Bxke 10 2025 poky [3].

1.1.2. Ictopist aBTOoM0GiTiB VVOolkswagen Touran. Odimiiianii ne6rot Volkswagen
Touran BinOyBcs Ha MOTO-110y B AMcTepaami B iotomy 2003 poky. ABTOMOOLIh OTpUMAaB
CYy4YaCHUW BUIJIS, BAKOHAHUHM B CTHJII OCTaHHIX aBTOMOOLIIB KommaHii VW.

OpurinanbHa Ha3zBa Touran 1bOMY aBTOMOOLIIO JJaJI0 MPOCTE MOEAHAHHS JIBOX CIIIB
«Tour» — Typ i Ha3Ba crapimoro opara «Sharany [4].

Volkswagen Touran nmoOynoBanuii Ha matdopmi mozaeni Golf V. Ha aBromoOuni
3aCTOCOBYETHCSI HOBHUM 3aJIHIE MICT 3 YOTHPHOX BaX1Jdb IIJABICKOI KOJIC 1
€JIEKTPOMEXaHIYHUH MIACUIIOBAaY PyJIbOBOIO MEXaHI3MY.

V¥ cBoemy canoni Touran 3 kompopToM 3aaTHUIN po3MicTUTH 10 7 ociO. [Ipu upomy
iioro rabapuTé 30BCIiM HeBenuKki: aopxuHa — 4390 mMm, mupuHa — 1790 MM, BucoTa —
1630 mm.

Touran mpomoHyeThCS B TPhOX BapiaHTax Komruiekrtanii. CTaHAapTHa po3paxoBaHa
Ha 5 oci0, npu o0csa31 6araxxHoro BiaiaeHHs B 600 miTpiB. 3a Oa)kaHHSIM MOKYMIIS MOYKHA
BCTAHOBUTH I1I€ JIBA PO3LUIBHUX KpICHa, K1 TPU HEOOX1THOCTI CKIAAat0ThCA 1 30epiratoThes

i miuIororo. binbin Toro, BCl CUAIHHS CaJOHY MOXYTh TpaHc(opMyBaTucs Mo OaKaHHS
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rocrofapsi. Beboro kontmentiis 3MiHHOCTI cuaiab Volkswagen Touran mpomonye 6ibir 500
pi3HUX KOH(DIrypartii.

Benuka cuctema 3axucty BKIIOYae: peMmeHi Ha Bcix 7 cuminuax, ABC, ESP
(Electronic Stabilisation Programme), BAS (Brake Assist System), 6 momymiok Oe3rmexu
(bponTankH1 1 O1YHI AJI BOIS, IEPEAHIX 1 3a/IHIX MacaxupiB). JIMCKOBI rajibMa BCiX KOJIIC
(cmepeny — 3 BHYTPIIIHBOIO BEHTUJIALIEI0). Bee nmepepaxoBane Buille, nepeadadae BUCOKUI
piBEHb aKTUBHOT O€3MEeKH.

BigmiHHOIO pHICOI0 KOMMAKTBEHA € HAsIBHICTh MICIS JUISI PI3HOTO POy MOKJIaXI,
Oapauky, SIMIUKY, TOJWYKY Ta 1HII BIACIKU. Y JOPOTMX KOMIUICKTALISIX iX KIJIBKICTh MOXE
noxoautu 0 39 mtyk. Och TUIBKUA KiUIbKa NMPHUKIAIIB: TpU OOKCY 3BEpXY, OJUH Hajl
[EHTPAIBHOIO KOHCOJUIIO, OJTUH ITi/1 KEPMOM, IO JIBa B KOKHOMY 3 TIEPE/IHIX CUJIIHb, KUIIICHI
B ABepsax. llle € micTkuil «pyKaBUUKW» SIIMK 3 (QYHKIIEIO OXOJOJKEHHS, a TaKOX JBa
BIJICIKHM IT1]T HOTaMH 3aJIHIX TTacaKUpiB. Y OaraXHUKY I ITJIOTOK0 — KUIbKA BIIIICHD JIJIs
ApiOHULL (B iXHBOMY CHHMCKY — PEMKOMIUIEKT [JIsi IIMH 3 TE€PMETUKOM, 3alacKolo
KOMIUIEKTYEThCS TUIBKH IT"AITUMICHA MaiuHa). | Tak naii.

Benuka 6a3oBa KOMIUIEKTAIlisl BKIIOYa€E B cebe, KPiM yChOTO 1HIIOTO, IIEHTPAIbHY
OJIOKYBaHHSI 3aMKIB 3 JUCTAHI[IHHUM palOyNpaBIiHHAM, 30BHIIIHI J3€pKana 33aJHbOTO
BU/TY 3 €JICKTPOPETYIIIOBAHHSM 1 00ITPIBOM, a TAKOXK CKIIOMAHOMHHKY 3 €JIEKTPOIIPHUBOIOM.
["amma aBuryniB Bkiroudae: 1,6 1 115 k.c. FSI 3 6e3nocepennimM ynpuckyBaHHIM TUTIOC JBa
typoonmzens — 1,9 (101 k.c.) 1 2,0 mitpa (136 k.c.). KoHcepBaTuBHO HanalToOBaHUM
rpoMagsiHaM aocTynHuil 102-cunbHuN OCH3MHOBHI JBUTYH 3 TPAJIUIIMHOIO CHCTEMOIO
BrniopckyBanHs. Ilpuyomy, Ha Bcix wmoaensx FSI 1 TDI cepiitHO BcTaHOBIEHI
HIECTUCTYIIHYACTI MEXaHIYH1 KOpOOKHU nepeaad. 3a 0a)kaHHSM MOKYIIS aBTOMOOLTb MOXKe
KOMITJIEKTYBATHUCS MIECTUCTYIHYACTOI0 aBTOMATUYHOIO0 KOPOOKOIO Tepead.

OuunHkoBanuii Ky30B Touran 3BapeHui 3a JOMOMOIOIO Jiazepa, 1[0 3abesreuye
BHCOKY SIKICTh IIBIB 1 SIK HACJIJIOK BHCOKY JKOPCTKICTh. lle mijgBuIilye piBeHb MacHUBHOI
0e3IeKr aBTOMOO1IS.

B odopmienni intep'epy Touran — tunoBuii Volkswagen: crporuii 3ierka

MEeJAHTUYHUN TU3aiiH TOETHYETHCS 3 O€3J0TaHHOIO SKICTIO.
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Volkswagen Touran cTBOpeHHI sl AUHAMIYHUX CIMEHHUX JIOJIEH, IO IIHYIOThH
CHUIbHE TPOBEEHHS yacy. Matoun 1o0pe npoayMany KOHIEMIII0 pO3MIILIICHHS MacaXXUpiB
B cajoHi, Touran € HalKpalmMM NpPUKIAZOM MPUIATHOCTI HOTO BUKOPUCTAHHA SIK

aBTOMOOLIIA [ IPOBEICHHS BIILHOTO Yacy 1 IK CIMEHHOTO aBTOMOOLIS.

1.2. CyTHicTh Ta MeTa TEXHIYHOI eKcIuTyaTaunii aBToMo0L1iB

Excrnmyarariiss — e BUKOpPHUCTaHHS aBTOTpaHCIOpTHOro 3acoly (AT3) 3a #oro
PU3HAYCHHSM.

Komepiiiiina ekcrityaraiiisi — 11e HaOip mpuiloMiB, 1m0 3a0€3MeUyI0Th HaWOIBIIHIA
edeKT BiJ BUKOpUCTaHHA MamuHU. EQEeKT po3ymieTbest pi3HUMU JIIOJIBMU MO-PI3HOMY. 3
TOYKHU 30pY JIIOJICTBA B IIIJIOMY - 11€ TIEPEMIIICHHS HEOOX1AHOT KUTBKOCTI JIFOJIeH 1 BAHTaXI1B
3 HAIMEHIIIMMU BUTpPAaTaMU 4acy, CUJI 1 3ac001B Ipu 3a0e3MeueHH] Oe3MeKH epeBe3eHb Ta
MIHIMYMY MIKJIMBUX HACHIJIKIB. 3 TOYKU 30py KopuctyBaya AT3 - 1e mepeMilleHHs
MOTPIOHOT KUIBKOCTI JIIOJIEH 1 BaHTaXIB B MOTpIOHE Miclle J0 MNOTpiOHOro wyacy 3
HallMEHIIMMU BUTpaTaMu 1 0e3 BTpaT mepeBe3eHux 00'exTiB. HapemTi, 3 Touku 30py
BlacHuka AT3 — me oTpuMaHHS MaKCHUMaJIbHOTO HOPUOYTKY, TOOTO PI3HULI MIXK
OJIEp’KyBaHOI IJIATOI0 3a BUKOHAHY TPAHCHOPTHY POOOTY 1 MOHECEHMMH BHUTpaTaMH Ha
BUKOHAHHS 111€1 poOOTH. 3p0O3yMLIO, IO TYT CTUKAIOTHCS CYNEPEUIMBI IHTEPECH CTOPIH, 1
MPOTUPIYYS 1[I MOXKYTh OYyTH JIMIIE YaCTKOBO 3HATI MPUMYCOBUM PETYJIOBaHHSIM 3 OOKY
CycmiibcTBa 200 1OT0 BUKOHABYOTO OpPraHy - Jep>KaBH.

Texniuna excruryarauist (TE) — ne cykynHicTh Jid, CIpSIMOBaHUX Ha MIATPUMKY
npanesgatHoro crany AT3 B mpomneci oro ¢yHkiionyBaHHs. MeTta nux niid 1 Kputepii
OI[IHKM 1X pe3yJbTAaTUBHOCTI HAbarato MEHINE 3ajieaTh BiJ COIIATBHO-EKOHOMIYHOL
dbopmariii Ta mpuiaagasd OIIHIOE 10 Tid YW 1HIIKA CTOPOHI, 00 TYT 1HTEPECH CTOPIH 1
CyCHuIbCTBA B HUIOMY cXonsaTbes: AT3, mo BUKOPHUCTOBYEThCS, Mae 30epiraT CBOi
(byHKIIIOHAJIbHI BIACTUBOCTI (MICTKICTh, BAHTAXKOTI IHOMHICTh, IIIBUIKICTh, KOM(POPTHICTH)
B JIONYCTUMHUX MeXax, 3a0e3nedyBaTi TPAHCIIOPTHY 1 €KOJIOriYHy Oe3MeKy 1 MaTh XOpOIii

€KOHOMIYH1 XapaKTEPUCTUKH.
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VY BCciX IMX MIpKyBaHHSX 3BydYaThb CJIOBa «B Mexkax» 1 «30epexennHs». Lle —
BiI0OpaKeHHSA JBOX JyXe BaXKIMBUX CTOPIH a00 BIACTUBOCTEH MAlIMHU:

CnoBa «B Mexax» MIJKPECIIOITh, MO-TIEpIie, M0 BiJ KOXKHOI MalIMHU MOKHA
BUMArarti JIMIIEe T€, 0 BU3HAYEHO 1 1i TROPLSAMU, a MO-APYTeE - [0 HEMAE IBOX OAHAKOBUX
MaIllMH, BJIACTUBOCTI KOXKHOTO NPHMIPHHUKA TPOXH BIAPI3HAIOTHCS BIJ I1HIIHUX, XO4ya B
3arajJbHOMY JJI IAHOI MOJIET JiexkaTh B AesiKUX MexkaX. CI0BO «30epeKeHHs» Ma€ Ha yBasi
BU3HAHHS HaMU TOTO (haKTy, IO BIIACTUBOCTI MAITMHU 3MIHIOIOTHCS, IPUUOMY SIK TIPABUIIO
B TipIIy CTOPOHY, a TOMY JUIsl 30€peKeHH i1 HalKpalluX XapaKTePUCTHUK 111 BIACTUBOCTI
Tpeba yciMa cujiaMu NIATPUMYBATH.

JIBa cnoBa o nepiiit ocoonuBocti. CydacHuit AT3, sk 1 Oyab-sika MalliuHa, - 11
JIOCUTBH CKJIAJTHA CUCTEMA, 1110 CKJIaIa€ThCs 3 BEJIMKOTO YHCTIA MMiJICUCTEM, arperaris, By3JIiB,
eneMeHTiB (meraneit). KojkeH eneMeHT MalllnHA BUTOTOBIIIETHCS 3 TICBHUMHU JIOITyCKaMH Ha
CKJIaJl MaTepiaiy, Ha Horo (i3uyHi, XIMIYH1, MEXaH14H1, TEPMIdH1, €JICKTPUYHI BIIACTUBOCTI,
HapemrTi Ha Gopmy 1 po3Mmipu. Ilpu ckmananHi geraneil y By3ou, arperatr, HiACUCTEMY,
MalllMHYy B IIJIOMY BiJOYBa€ThCS JBa MPOIECH — 3 OJHOr0 OOKYy — YyCEpEeIHEHHS,
HIBEJIIOBAHHS, 3 1HIIIOTO - HAKONTMYEHHS BIIXUICHBb. B pe3ynbTari 1 BUXOAUTH, 10 KOKHUN
AT3 yuMocCh BIAPIZHAETHCA BiA 1HIIUX ek3eMIUIipiB AT3 Tiel  Moaeni, npudyoMy Il
BIJIMIHHOCTI HAJal0Th KOXKHOMY MPUMIPHUKY BJIacCHHUI XapakTep, CBOi OCOOJIMBOCTI, SIKi
Jy’Ke IIBUAKO BUABJISIE B MPpoIieci poOboTu onepatop (BOA1H, MUIOT, MEXaHIK, MAIIIUHICT) 1,
TPOXH Ti3HIIE, PEMOHTHHK, JIOAWHA, IO 3/iHCHIOE TexHiuHe oOciyroByBanHs (TO)
naHoro ex3zemiuisipa AT3.

[ HapemiTi Te, yepes 1o icHy€e mpodemMa TEXHIYHOI eKCIUTyaTallii, BiAMOBIIHI CIIyKOU
1 Hallla 3 BaMU JUCLMILTIHA: MIHJIMBICTh. OCh NMPUKIAA: CydaCHUN aBTOMOOLUIL CEPEIHBOTO
KJIacy CKiagaeThes 3 15-18 tucsau meraneit. 3 HUX 7-9 THCSY BTpayaroTh CBOI MEPBUHHI
BJIACTUBOCTI B Tpolieci poOoTH, npuuomy 3-4 THC. AeTajleld MalOTh TEPMIH CITy>KOU MEHIIE,
HIXK aBTOMOOLITb B IIJIOMY.

B mpormeci ekcruyarariii AT3 B3aemojie 3 HaBKOJMUIIHIM CepeoBUILEM (Y TOMY
YUCJIl 3 MEPEBO3SIThCA BaHTakaMu a0o0 JIIOJIbMH), a MOro €JIEeMEHTH B3a€EMOJIIIOTH MIXK
coOoro. L{s1 B3aeMo/1isi BUKIIMKA€ HABAaHTKCHHS ICTANICH, 1X B3aEMHI TIEPEMIIIICHHS, TEPTH,

HarpiBaHHs, XiIMI4HI TepeTBOpeHHs. B pe3ynbrari B mporeci poOOTH 3MIHIOKOTHCS
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BJIACTUBOCTI (IMapaMeTpH) IUX E€JEMEHTIB (mapaMeTp — 1€ KOHKPETHAa XapaKTepUCTHKA
o0'ekTa, SK TMPaBUJIO, BUpaXKeHa (PI3UYHOI0 BEIMUYMHOI 3 KOHKPETHUM YHCEIbHHUM
3HAYEHHSIM) — TBEPAICTb, OPCTKICTh, PO3MIp, B3aEMHE PO3TAITyBaHHS, 3a30p TOIIO.

[TapameTrpu Oe3mocepeHbO €IEMEHTIB HA3MBAIOTh KOHCTPYKTHUBHUMH  a0o
CTpyKTypHUMH. Te 4M iHIlIE MO€IHAHHA CTPYKTYpHUX mapamerpiB AT3 B iloro manomy
TEXHIYHOMY CTaH1 BU3HAYa€ B pe3yJibTati BuxigHi napamerpu AT3 abo arperary. [Ipukinan:
TOBIIIMHA HAKJIaJAKH 0apabaHHOTO rajibMa - CTPYKTYPHHI MapamMeTp eeMeHTa «HAKIIAIKa.
3a30p MK HakJIagkoo 1 OapabaHOM - CTPYKTYpHUU MapaMeTp By3Jia «rajbMIBHUN
MexaH13M». [loenHaHHS LHMX CTPYKTYpHUX MapaMeTpiB MO BCIX poOOYMX TalbMOBUX
MEXaH13MiB BIUIMBA€ HA BUXIJIHHUI MapaMeTp rajJbMIBHOI CUCTEMHU - TAIbMIBHUN NUIAX. Y
MIpy CTy>KOM MaIllMHU TOBIIMHA HAKJIAJIKK 3MEHIITY€ThCS, 3a30p 30UIbIIyeThes. [Ipu 1ipomy
3pOCTa€ 4Yac CIpalbOBYBaHHS TallbMIBHOIO MEXaHI3MY 1 MOTIPUIYETHCS (30UIBLIYETHCS)
BUXIJTHUN MapaMeTp — «TallbMIBHUN HULIX». BigzHauumo, M0 B CHUIIy HEPIBHOMIPHOTO
3HOCY HAaKIJIAJIKU B PI3HUX MICLSIX 3MIHIOETHCS XapakTep ii NpUIIsTaHHS 10 TaJlbMIBHOTO
OapabaHy, a yepe3 1€ - CTBOPIOBAHUI TaJIbMIBHUM MEXaHI3MOM TajJlbMIBHUH MOMEHT (L€
BUXIJTHUH MMapaMeTp TalIbMIBHOTO MEXaHI3MY), a uepe3 1€ - TaJbMIBHHM IUIAX BC1€1 MAIIMHA
[5].

Takum 4MHOM, METa TEXHIYHOI eKCIuTyaTallii — MATPUMAaHHS B TOTPIOHUX Mexax
BHUXIIHMX TlapaMeTpiB. 3aci0 JOCATHEHHS 1€l METH — IMATPUMAaHHS 1 MPpU HEOOXITHOCTI
BIJIHOBJIEHHSI CTPYKTYPHHUX MapaMeTpiB.

TexHiuHMIA CTaH — IIO CKJAJoCsS Ha JaHUM MOMEHT 4Yacy (TOOTO MOTOYHUM)
MOETHAHHS KOHCTPYKTUBHUX MapaMeTPiB MAIIMHU 1 pe3yJIbTYIOUMX BUXITHUX MapaMeTpiB.

['pannyHuil cTaH — HaWripie 3HAYEHHS BHUXIJHOTO MapaMerpa ado MOEIHAHHS
BUXITHUX TMapaMeTpiB o0'ekta (TOOTO merani, By3jga a00 MallMHA B MUIOMY), IIIO
JOTYCKA€EThCSI TEXHIYHOKO JOKYMEHTAIII€0 Ha HbOTO.

CrnpaBHMII CTaH — TIOBHY BIJMOBIAHICTh BCIX NapaMmeTpiB MAaIIMHA BUMOTaM
TEXHIYHOI JJOKYMEHTAII{i.

[Ipane3gaTHuii cTaH — 3AaTHICTh MAIIMHU BUKOHYBAaTH CBOi ()YHKIIT 3 BUX1IHUMHU

napaMeTpamu, 3HaU€HHS SIKUX BCTAHOBJICH] €KCIUTyaTalllifHOIO JJOKYMEHTAIIETO.
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HecmnpaBHicTh — HeOakaHe BIAXWIEHHS TEXHIYHOTO CTaHy 00'ekTa (MamuHU abo ii
YaCTUHH) BiJl BCTAHOBJICHUX HOPM.

[Tpukman: aBTOMOOITH 3 TOM'ITUM KPUJIOM Tpare3aaTHUM, ajle He CrpaBHUH (TIpoTe
SKIO KPWJIO BM'SITUH JIO TAKOi MIpH, IO MEPEIIKOKAE 00EPTaHHIO Kojieca abo TTOBOPOTY
KEpPOBAHOTO KOJIeca, TaKa HECTIPABHICTh BXKE BUKJIMKAE 3yMOBUTH).

BinmMoBa — mopymieHHs mpane3aTHOCTI TPAaHCTIOPTHOTO 3aco0y, 10 MPUBOIUTH 10
MPUNUHEHHST TPAHCIOPTHOTO TMporecy (Pi3HMIS 3 HEMpale3JTaTHHM CTaHOM B3araji:
riepecTaB MpalfoBaTH OJIMH 3 IIIIHAPIB IBUTYHA, IBUTYH BUUIIIOB 3 MPAIE3JaTHOTO CTaHY,
ajyie 10 MICIS TOTXaTH MOXHA, a SKIIO TIePeCTalu MpaIfoBaT 3 MUIiHApPa 3 4-X - 1€ BXKE

B1JIMOBA).

1.3. Cuctrema ycyHeHHsI HECIIPABHOCTI JIETKOBOI0 aBTOMOOL/IA

3 KOKHUM JHEM aBTOMOOLITIB CTa€ OLIbIIE, TSXHIYHO BOHHM CTAIOTh CKJIAIHIIIAMH, 1
MIPOCTOMY BOJI1I0, aBTOBJIACHUKY, 30BCIM HE MiJ CHUIIy pO310paTHcs, 3 YAM MOB'sI3aHa Ta YU
1HIIIA TTOJIOMKA.

VY cepBicHOMY OOCIYroByBaHHI NPHUBATHOTO JIETKOBOTO ABTOTPAHCIIOPTY 3apa3 €
ayxe Oarato HenockoHanocTi. Ilepemkonoro AJjis MOJaNbIIOr0 PO3BUTKY € JIHOACHKUI
¢dakTop. Hecraua HaneXHMX KOMIETEHIIA Yy CIHIBPOOITHHKIB CEPBICHOI CTaHIIl, SK
JTUJIEPChKOi, 1 HE3aJIeKHOI, € He PIAKICHUN Bumaaok. lle mpu3BOAUTH 10 HESIKICHOTO
PEMOHTY aBTOMOOLJISA, a TOJOBHE — JIO HEBAOBOJICHHS KiieHTa. Came KIIEHT — TOJIOBHHM
opieHTHp poboTH y 111 cdepi. KimieHT — 1ie hizuuHa uu ropuandHa ocoda, sika HabyBae Jist
BJIACHUX MOTPEO JIErKOBOT0O aBTOTpaHCHOpTy. HacoMm (IOCUTH YacTo) 1l MOTpeOu MM,
HDK MPOCTO TMepeMimieHHs 3 TOYkd A 10 Todku b. Cporomni kjieHT Oakae O6auuTu y
BJIACHOMY aBTOMOO1JII HE TTPOCTO 3aci0 MepecyBaHHs, a OCh OUIbIIE — MPEeIMET TOPAOCTI,
cTaTycy, po3Koiii. Y mpoiieci 00CIyroByBaHHS IIPEAMETa CBOET TOPAOCTI KIEHTY XOUEThCS
0aunuTH HaANEXKHY SAKICTh. [IOHATTSA SIKOCTI, 6€3yMOBHO, IIMPIIE, HIX MPOCTO TPaAaMOTHO
BHUKOHaH1 perinameHTH1 podotu 3 TO ta I1P. KoxkxHOMY X0ueTbcs BUTpauyaTy MEHIIE 4acy B
OUlKyBaHHI Ha mpuiiMaHHS aBTOMOOUTI. KoXXHOMY XoueTbCs NMpU HACTaHHI MUTAHHSA,

MOB'SI3aHOrO 3 0OCIIYyTOBYBAHHSIM aBTOMOO1IS, BUPIIIYBATH MO0 B MaKCUMaIbHO KOPOTKI
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TepMiHu, ToOTO HeraiHo. KoxkHa mroguHa (xmieHt) xoue Oauntu Ha CTO 3amoBoneHHS
CBOIX mOTpeO. SKICHMII pPEMOHT, MOMEHTajJbHE BHUKOHAHHS, YyJOBa KOHCYJIbTAILIisl.
OcHOBOIO BChOTO NepepaxoBaHoro € iHdopmaiis. KoxeH kiIieHT Xxoue MaTu iHdOpMaIlio -
AKICHY, TPaMOTHY, KOPEKTHY 1 4uM ii Oijiblle, TUM Kpamie. Y MOCTIHIyCTpiaJbHOMY
CyCH1JIbCTBI 1H(OpPMAILIisl — TOJIOBHUHN pecypc.

Kpim Toro, He BapTo 3a0yBaTv 1 MPO MOMUJIKOBI MPUIYIIEHHS 10 KOMIETEHTHOI
TIarHOCTUKH aBTOMOOWUTA. Jleski Bogii poOJATH cepiio3HYy TOMIJIKY, POOJSYH iarHO3
caMocCTiitHo. BoHM npucTynaioTh 10 peMOHTY, HE YCBIJIOMJIIOIOUH, IO MAPHO BUTPAYAIOTh
yac 1 cuid. [1icas HEKOMITETEHTHOTO PEMOHTY 3'ABJISIFOTHCS HOBI HECITPABHOCTI.

[IpoBeeHHsT KOMI'IOTEPHOT JIarHOCTUKHU CHOTOJIHI JTO3BOJISIE MUTTEBO BIIIYKATH
MPaKTUYHO OyJb-sIKI MOJOMKU. ToMy 4YacTo ii MpoBOAATH MpU OyAb-SIKOMY BiJIBITyBaHHI
cepaicy. [Ipodeciiine oOnagHanHs ChOTOIHI JOCTATHHO, a CTAHIIIM BUCTaYa€, TOMY TIOCIYTH
CTaJIM JOCTYITHUMHU BCIM aBTOMOOUIicTaM. [IpoTe, po3mi3HATH MOJOMKY PI3HHUX BY3JIB
HETMPOCTO, OTXKE, HEOOX1THUX JJAaHUX OOIUTUCS HE 3aBXK]IU PEaIbHO.

Bce 11e cTocyeThcst TOTO BUMAIKY, KOJIH cTajacs MoJoMKa abo BHXOAY 3 Jaay Oy/ib-
SAKOTO By3ja a00 arperary aBToMoOLIs, 1 BOMIIM BKe€ HE Ma€ BUOOPY 1 MOBUHEH MPUBECTU
CBIi TpaHCHOPT Ha AiarHocTyBaHHs B ymoBax CTO.

[Ipn koHCynbTalli BOAIS 3 MHUTaHb, MOB'S3aHUX 3 TEBHUMHU HECTPABHOCTIMHU
aBToMoOLIs 3 MaricTpoM-nipuiiMaueM CTO, ocTanHi# Oy/1e KOHCYIBTYBATUCS TAKUM YHHOM,
11100 MOTUBYBATH NOTEHIIIITHOTO KJIIEHTA 10 OOOB'SI3KOBOT0O NMPHI3y B CEpBIC.

Hami, npu npuizal Ha CTO B mporieci AiarHOCTyBaHHS MEBHOI HECIIPABHOCTI 1CHYE
MOCepeHUK MK aBTOBJIacHUKOM 1 JiarHoctoM CTO B 0co61 malicTpa-nipuiiMaya, KUl B
CUJy, TUX YW IHIIUX OOCTaBHH, IOTEHLINHO MOXE€ CIHOTBOPIOBATH OIKMC O3HAK
HECIIPaBHOCTI.

IcHyroua cxema mociiIOBHOCTI BUSIBJIEHHS Ta YCYHEHHS HECIPABHOCTI MPUBATHOTO
aBTOMOOILIs1 HaBejeHa Ha puc. 1.1, Ha sAKid BUIHO MICIS BTPAaTH Ta CIIOTBOPEHHS
iH(popMmarii.

Ha HaBesneHiil cxemi ${BHO BHUIHO, IO BTpaTa Ta CIOTBOPEHHS 1HQOpMaLii
BiJI0YBA€THCS B MEPILIN JIAHI — BOJIN, IPU COPUMHATTI HECTIPABHOCTI Ta Yepe3 BIJCYTHICTh

MOKJIMBOCTI O€3MocepeIHbo TiepeaaTi iHpopMallito eKCepTy-aiarHocTy; IpYyroko JaHKO
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€ MalicTep-mpHiimMady, 1110 CIIOTBOPIOE 1H(OPMALIiIO PU OMKCI HECTIPABHOCTI B 3aMOBIICHHS -

HapsIi, IKy MIT O 1epeaT aBTOBIACHUK 0€3M0CepeIHbO EKCIIEPTY.

. - Maiictep-
AsTOMObiNb Boain o P Ekcneprt-aiarHoct
NpUAManbHNUK
BusasneHHa | __ . o CnpuiHatta |, ={ Onu1c HecnpaBHOCTI Bl - —--- »| BuaBneHHsA
HecnpasHoCTK HecnpasHocTn 3aMOBJIEHHI-HapAAj HecnpaBHOCTI 3a

AJaHUMU
3amMOBJ/IEHHA-HapAay

-...s BTpaTa/cnotBopeHHA iHpopMaLLii, AKY MOXANBO YCYHYTH
----» HeycyBHa BTpara/cnoTBopeHHs iHdopmaLii
Puc. 1.1. IcHyroua cxema nociiJOBHOCTI BUSIBJIEHHS Ta YCYHEHHSI HECIIPABHOCTI

MPUBATHOTO aBTOMOOLIIS

1.4. Ananiz npuuuH Ta ¢akTopiB, 10 BIUVIMBAKTHL Ha BapialdeJbHICTH

TeXHIYHOI'0 CTaHy aBTOMOOLITIB

YMOBU eKcIulyaTallli aBTOMOOUTIB HOCSTh BHUIIQJKOBUM XapakTep 1 MaroTh
IMOBIPHICHI XapaKTEPUCTHKU JOPOKHIX yMOB, IIBHJIKOCTI PyXy, MacH TMEpeBE3€HOTO
BAHTaXy, pexuMy pyxy. HaBiTh mpu ycyHEHHI Jii BUMAJKOBHX (DAaKTOPIB PO3CIFOBAHHS
3Ha4Y€Hb HAPOOITKY PI3HUX aBTOMOO1IIB OJIHI€T BUOIPKU BUSIBIISETHCS TTIOMITHUM.

B mpouieci ekcrutyaTanii aBTOMOOUTIB iX BY3JM 1 arperaTy MiAlaloThCsl MOCTINHOMY
BIUIMBY IIHMPOKOTO CHEKTPY (HAKTOpIB, SIKI MO-PI3HOMY BIIOOPAXKAIOTHCA Ha IXHBOMY
TeXHIYHOMY cTaHi [7-8].

®daxTopH, 0 BIUVIMBAIOTh HA 3MIHY TEXHIYHOT'O CTaHy, MO>KHA PO3AUIATU HA rPyNH
[8-9]: KOHCTPYKTHBHO-BUPOOHMYI, IO BH3HAYAKOTh MOYATKOBY skictb AT3, i
eKcIuTyaTaliiiii  (akTopu, 10 BH3HAYAIOTh 3MIHY TEXHIYHOTO CTaHy B MpOIEC]
ekcrutyatariii. Jlo nepuioi rpynu BiIHOCATHCA: BUOIP CXEMHHUX 1 KOHCTPYKTUBHUX PIIICHb;
BHUOIp €IEMEHTIB 1 MaTepiajiB; TEXHOJOTsS BATOTOBJICHHS JE€Talei Ta By3JiB, CKIadaHHS 1
BUNPOOYBAHHS aBTOMOOWIIB; SKICTh BHUPOOHMIITBA, XapaKTEPUCTUKU MMOTOYHOTO 1
BHX1JTHOTO KOHTPOJTIO.

Jlo npyroi rpynm Hajexarh ekcinryarariiHi ¢akropu [10], ski MoxyTh OyTH SK

cy0'ekTuBHUMHU, Tak 1 00'ekTUBHUMH. CyO'ekTHBHI (hakTOpH TIOB'S3aHI 3 BIIUBOM
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00CITyroByIOUOTO TEPCOHATY 1 MOXYTh CIOPUATHA SK TMIABUIICHHIO, TaK 1 3HIKCHHIO
HAJIHHOCTI POBEIEHNUX PoOIT 3 TexHigHOTo 0O0cyroByBanHs (TO) 1 pemonTty (P). lo Hux
BITHOCSITBCA: BUOIp MPaBWIBHUX PEXUMIB eKcIUTyaramii aBTtomoOuniB, ix TO 1 P,

KkBauTi(pikaIliss 00CITyroByIOYOro MepcoHaty i skicth Horo podotu (puc. 1.2) [11].

dakTopH, 110 BIIMBAIOTH HA 3MIHY
TeXHIYHOI'O CTaHy aBTOMOOLIIB

‘_———___-_______ \_\—L
KoHcTpyKTHBHO- Excrutyaratiiini
BUPOOHHYI
-
Bubip cxemHuX i Cy6'exTuBHI O0'ekTHBHI
» KOHCTPYKTHBHHX R vy R | S _
pILHICHE | | Bu6ip pexxumie || || YmoBu poboTh i
l ekcrutyarawii || | :
> Marepianu ! aBTOMOGITIB L JIOpOXKHBO- !
_ | L KJIiMaTHYHI !
Texnonoris || Ilepioguunicty || | YMOBH |
> BUTOTOBJEHHS Il TO rapemonty |! | |
JEeTaJied Ta BY3JI1B | — . L SIKICTB :
_ | Ksanidikauis | || excruryaramiiHux |
N SkicTh | 00CIIYyTOBYHOUOTO N Marepiafis i |
BUPOOHULITBA | epCOHAIy | || KOMILIEKTYIOUHX :
- . | . | eJIEMEHTIB |
OTOYHHIA i | Sxicre TOTa || |"mrmrm————— ;
BUX1IHHIA ! PEMOHTY |
KOHTDOJTb . |

Puc. 1.2. ®axTopwu, 110 BIUIMBAIOTH HA 3MiHY TEXHIYHOTO CTaHy aBTOMOO1LTIB

Ha texHiyHMI cTaH aBTOMOOUIIB BIUIMBAIOTh KOHCTPYKTHUBHI, TEXHOJOTIYHI,
eKCIUTyaTalliiiHi Ta 1HII paKTopH.

3a xapakTepoM 3MIHU MapaMeTpiB TEXHIYHOTO CTaHy MO>KHA IIPOTHO3YBATH PECypC
arperartiB 1 aBTOMOOUIS B LIJIOMY, aJie PU LbOMY YITKO PO3PI3HSAIOTh MOCTYIOBI 1 panTOB1
BIJIMOBH Ta OCOOJIMBOCTI iX MPOSBY.

Oco0aMBOCTI TOCTYIOBUX BIIMOB:

— MOHOTOHHI 3MIHH MapameTpa TEXHIYHOTO CTaHy;

— MOXJIMBICTh MIPOTHO3YBATH 3MiHU TEXHIYHOTO CTaHy B MPOIIECI eKCILTyaTarlii;
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— MOXJIMBICTH 3aI100ITTH BIIMOBY NMPOGIIAKTHYHUMU METOIaAMH.

TexHooT1uH1 PaKTOpH 3aJIekKaTh BiJl IKOCTI MaTepialiB, 10 BUKOPUCTOBYIOTHCS JIJIs
BUT'OTOBJICHHS JIeTajiel, 3aCTOCYBaHHS BIAMOBIAHOT TEPMIYHOI OOpPOOKH 1X Ta CKIagaIbHUX
poOIT (LIEHTPYBaHHS, CIIBBICHOCTI, PETYJIIOBAaHHS 3a30PiB, SIKOCTI KPITIJICHHS ) Ta 1H.

Excrutyaraniitai gaxTopu 3anexaTh B JOPOXKHIX, TPAHCIOPTHUX 1 KIIMATHYHUX
yMOB. BoHM HalOiibllle BIUIMBAIOTh HA TEXHIYHUN CTaH aBTOMOOUTIB. J[OpOKHI YMOBH
XapaKTEepPU3yIOTHCS TUIIOM, CTAHOM 1 MILIHICTIO TOKPHUTTIB, O30BXKHIM MpodiieM J0porH,
PEKUMOM PYXY, BUIMMICTIO TOI0. KiliMaTH4H1 yMOBH B pi3HI MEP10]id pOKY BU3HAYAIOTHCS
TEMIIEpaTypOIO 1 BOJIOTICTIO MOBITPSI, aTMOC(EPHUM TUCKOM, KIJIBKICTIO OIAJliB, CHJIOIO 1
HaIPSIMKOM BITpY, TPUBAJIICTIO CHITOBOT'O TOKPOBY Ta 1H.

YMOBH eKcIuTyaTalii iCTOTHO BIUIMBAIOTh Ha PEXUMH POOOTH, HaBAHTAXKEHHS Ta
piBeHb HaniiiHOocTi AT3 1, ik Hachmigok, — Ha notpedu B TOiP, 3MiHIOIOYM HOPMATHBU
TEXHIYHOT eKcIutyaTarii (puc. 1.3).

[Tpu npuznauenHi pexxumiB TO AT3 BUKOPUCTOBYBAJIMCS JIBI TAKTUKHU:

- 3a HaIlpaIfoOBaHHSIM;

- 32 CTAaHOM.

BukopucTaHHs HanpaloBaHHs B IKOCTI OCHOBH MpU3HaueHHA pexxumiB TO Bumarae
YITKO1 K1acuQikallii i ypaxyBaHHs yMOB €KCIUTyaTallii, a TAKOK PEXUMIB POOOTH arperaTiB
aBTOMOO1L1s1. Ha »aip, 10 11boro 4acy HeMae eIuHO1 Kiracudikailii ymMmoB ekcruryararii. Le
HE JI03BOJISIE BpaxyBaTH BIUIMB BCIX €KCIUTyaTallliHUX (AKTOpIB HA PEKUMH PoOOTU
arperartiB, 1 SK HACIIJOK, OTPUMYEMO BEIHKUNA PO3KHUJ MOKA3HUKIB TEXHIYHOTO CTaHy
arperaTiB aBTOMOOUIs. Tomy TpW3HAYCHHS PEXUMIB TPODIUIAKTUYHUX BIUIMBIB 3
HampaioBaHHs 0e3 ypaxyBaHHs (hakTuaHOTO cTany AT3 mpu3BOUTH 10 HEOOTPYHTOBAHUX
BUTpAT 4Yepe3 HECBOEYACHE MPOBENCHHS MpodiTakTuaHux poOiT. Lle mpusBoauth abo 10
nepeayacHoro oocinyropyBanHs AT3, abo 10 3ami3HEHHS, KOJIU BXKE MOTPIOHO MPOBOAUTH
CYMyTHIA PEMOHT.

TpancnmopTHi yMOBH OXOIUTIOIOTH OOCAT 1 BIJACTaHb TIEPEBE3CHb, YMOBHU
3aBaHTaKEHHS 1 pO3BAHTAXKEHHS, OCOOJIMBOCTI OpraHi3allii NepeBe3eHb, yMOBH 30€piraHHs,
00CITyroByBaHHS Ta PEMOHTY aBTOMOO1TIB. 3aJIKHO BiJ YMOB €KCIUTyaTallii 3MiHIOIOTHCS

HIBUKICHI W HaBaHTa)KyBaJbHI PEXKUMHU JETajeil, MeXaHI3MIB Ta arperaTiB aBTOMOOLTIB 1
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TEepMiH 1XHbOI 0e3BiAMOBHOI poOoTH. EkcmiyaraniiiHi MaTepiajlyd MOBUHHI BIAIOBIIATH
KOHCTPYKTUBHUM 1 TEXHOJIOTIYHHUM OCOOJMBOCTSM arperariB aBTOMOOUIS, iXHBOMY

TEXHIYHOMY CTaHy ¥ yMOBaM eKcCIuTyaTalli.

YMoBH eKcruTyatailii aBToMoOiiB

6RAUBAIONb HA.
v A 4

Pesxxum poOoTH aBTOMOO1IS Ta HOr0 OCHOBHUX
YAaCTHH 1 CHCTEM

y

HaBanTaxeHHs aBTOMOO1IS Ta HOr0 OCHOBHHX
YACTHH 1 CUCTEM

[HTEHCUBHICTh 3M1HU APAMETPIB TEXHIYHOTO
CTaHy aBTOMOOIJIIB

'

[Toka3HUKH PiBHS TEXHIYHOI'O CTaHY
aBTOMOO1J11B

Pecypc arperaris i OOcsir peMOHTHHX BuTtpartu 3anacHux
YaCcTUH aBTOMOOLITIB poOiT aBTOMOOLTIB YacTUH
\ 4 A\ 4
[Tepioauunicte TOIP BiporinHicTs BiTIMOB

Puc. 1.3. BiuB ymoB ekcrityaraiiii Ha iHTEHCUBHE 3HOITYBaHHS OCHOBHUX YaCTHH

aBTOMOO1J11B

[Toka3HUKK HECTIPaBHOCTEH, SIK1 BIMOBIIAI0Th IEBHUM OPTraHaMIIOUyTTIB JIFOJAUHH,
MOYKHA PO3IJIUTH Ha TaKi BUJIN:
— aKyCTU4HI1 (CIIyX);
— Bi3yasbHi (31p);

— eKCIUTyaTaliiHi (HI0X Ta JOTHUK).
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[1eBHa HecTpaBHICTH MOKE MaTH KiJIbKa 30BHIIIHIX 03HaK. L{e Moxke OyTH K O3HaKH
OIHOTO BHUAY, 1 iX moenHanHs. Hampukman, HecHpaBHICTh y TalMBHIN cUCTeMI
CYNPOBOKYETHCS MIIBUIIICHOIO BUTPATOIO MAJIMBA, & TAKOXK 3amaxoM OCH3WHY B CaJIOHI 1
CJTiTaMH| BiJI ITaJIMBA ITiJT aBTOMOO1JIEM.

3 iHmoro OOKy, KiJibka HECHPABHOCTEH MOXKYTh MATH IMOJIOHI 30BHIIIHI O3HAKH.
Hamnpukinaz, miaBuiieHa BUTpaTa rnajnuBa CBIIYUTH PO MOMIKOIKEHHS (POPCYHOK, a TAKOXK
HEKOPEKTHY YCTaHOBKY KyTa BUIIEPEKCHHS 3aNlaJICHHs, HU3bKHUI TUCK y ITMHAX Ta 1H.

Haiibinpmy rpymy CKJIaJaroTh aKyCTU4YHI BUJM HECMPABHOCTEH: BCLISAKI IIYMH,
CTYKH, CKPHUIH, TyJl, CKpEriT, Tpick Ta 1H. /[epeia CTOpOHHIX 3BYKIB YHWCJIEHHI, ajie
OCHOBHUMH € HECHPAaBHOCTI JBHUIYHA, TPAaHCMICIi, XOJOBOI YaCTUHU Ta KEPMOBOTO
yHIpaBiiHHS. Y KOJIi aBTOMOOUTICTIB € KpujiaTa mpukaska: «['apHuil CTyKIT 3aBXK/I1 Ha30BHI
BUJI13e». baraTo XTo il po3yMie OyKBaJIBHO 1 €KCIUTYaTy€e aBTOMOOUIb IO CYTTEBOI MTOJIOMKH.
OpHak, CeHC MPUKA3KM IHIIMA - KOXEH CTOPOHHIM 3BYK B aBTOMOOLII TOBOPUTH IIPO
HECMPABHICTb, 110 3aPO/KY€EThCs. | yuM paniiie ii Oyje BUSBICHO, TUM MEHIII HACIIJIKU
OynyTh 1Ji1 aBTOMOO1JIS 1, BIMOBIAHO, JJid BiaacHuka. HailronoBHiile HE MOMUIUTUCS 3
JI1arHO30M.

[Ipu nosiB1 CTOPOHHIX 3BYKIB B aBTOMOO1J11 BO/I1i1 MIOBUHEH TOYHO PO3YMITH, 32 IKUX
3BYKIB (HECIpaBHOCTEH) MOXKHA MPOJOBXKYBaTH pyX, a 3a SKUX pPyX KaTErOpHUYHO
3aboponeno. Hampukiaa, OUIbIIICTE CTOPOHHIX 3BYKIB y IBUTYHI HE JIOMYCKA€E MOAJBIIIOT
eKCIUTyaTailii aBTOMOO1JISI.

Jlo ekcruryaTamiiHuX TIOKa3HUKIB HECHPABHOCTEH BIIHOCITHCS O3HAKH, IO
BHU3HAUAIOTHCSA 3a JIOMOMOTOI0 HIOXY Ta JOTHKY. 3amaxd BiirparoTh BaXKIUBY POJb Y
J1arHOCTHIII HECTIPABHOCTEN cucTeM aBTOMOO1IA. Tak, 3anax OEH3MHY B CAJIOHI € O3HAKOIO
HECIPAaBHOCTI TNaJMBHOI CHCTEMHM, 3alax BHUXJOMHHUX Ta3iB (HE BpPaxOBYIOUH, IO
TPAHCIOPTHUH 3aci0, 110 e monepeay) — Npo HECHPaBHICTh BUITYCKHOI CHCTEMH, 3amax
MIATOPi0i MaIMHHOI OMi1 — MPO HECTHPaBHICTh cucTeMu MacTuia. CoNIOAKUN XIMIYHHMA
apoMar 3'SBISIETbCS NMPU MIATIKAHHI PIAMHHU, 0 OXOJOXKY€E - HECHPABHOCTI CUCTEMU
oxonomkeHHs. [Iporopinuii kaTtamizaTop CympOBOKYETHCS 3aMaxoM TyXJIUX si€lb. Mae

CBiii crienui9HMIA 3amax 1 MPOBOJIKA €IEKTPOOOIaTHAHHS aBTOMOOLIIS, IO IJIABUTHCS.
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3a 1OMOMOTOI0 TOTUKY BH3HAYaIOThCs Oarato HecmpaBHOcTell. Hampukian, puBku
miJ 9ac pyxXy BKa3ylOTb Ha TONIKO/)KEHHS B CHUCTEMI 3amaliOBaHHSA. YTpyJIHEHE
NepeMUKaHHs Tepefad MpOSBISETbCA TPU  HECHpaBHOCTI KopoOku. HecmpaBHoCTi
€JIEMEHTIB MiJABICKH (MIPYXXUH, aMOPTH3aTOPIB) CYNPOBODKYIOTHCA MPOCITaHHIM
aBTOMOO1LIs1. 301IbIIIEHUN XiJT MeJali TajllbMa CBUIYUTH PO HECIHPABHICTh TajJbMiBHOT
CHCTEMH TOIILIO.

TakuM unMHOM, HEOOXIIHO aHaNI3yBaTH 3MIHM TEXHIYHOTO CTaHy MO-€JIEMEHTHO,

TOOTO MO-arperaTHo, siki BINIUBAIOTh HA TeXHIYHUM cTaH AT3 B 1ijoMy.

BucHoBok 3a po3aijiom 1

VY nepiiomy po3nuii MpoaHaai30BaH1 HACTYIIHI HAIIPSIMU:
a) icropist aBTomoOuTiB Volkswagen,;
0) npuurHU 1 GaKTOPH, 110 BIUIMBAIOTH HA 3MIHY TEXHIYHOTO CTaHy aBTMOO1JIB.
BcraHoBieHO, 110 MeTa TEXHIYHOI eKCIUTyaTalli aBTMOOUIIB — MIATPUMKA B
MOTPIOHUX MEKaxX BUXITHUX MapaMeTpiB. 3aci0 JOCATHEHHS 11€1 METH — MIATPUMAaHHS 1 IPH
HEOOXITHOCTI BITHOBJICHHS CTPYKTYPHHX MTapaMeTpiB.
Taxkum 4MHOM, METOIO POOOTH € OIlIHKA TEXHIYHOTO CTaHy aBTOMOO1J1iB KaTeropii M1
3a MOKa3HWKOM BUTpPATHU MaJIMBA.
JI71st TOCSATHEHHS TOCTABJIEHOI METH B pOOOTI BUPILTYBaAJIUCA TaKl 3aB/IaHHS:
1. Jlocmigutu naHi TpO EKCIUTyaTalliifHy BHUTpATy NalWBa JIETKOBHUX aBTOMOOLTIB
kareropii M1 B mpolieci TEXHIYHOT eKCIUTyaTallli.
2. JlocniauTy B3a€MO3B 30K MIXK TEXHIYHUM CTAHOM Ta BUTPATOIO MajMBa JETKOBUX
aBTOMOOLIIIB B MPOIEC] TEXHIYHOI eKCTUTyaTaIlli.

3. Po3pobutu pexoMeHaiiii.
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PO3JILI 2
JTOCJIIKEHHS JTAHAX PO EKCILIYATAIIIHY BUTPATY MAJIMBA
JIETKOBAX ABTOMOBLIIB KATETOPIi M1

2.1. Mera i 3aaa4i qocaiaKeHHs

MeTor0 eKCIepUMEeHTATBLHOTO JOCTIKEHHSI € BCTAHOBIICHHS B3a€MO3B’SI3KY MIXK
TEXHIYHUM CTaHOM Ta BHTpaTolo manuBa aBTomoOimB Volkswagen Touran 1.9 TDI y
BH3HAYCHUX YMOBAX €KCILTyaTallii.

J171s1 HOCSATHEHHS TOCTABJICHOI METH BHUPIITYBAJIUCh TaKl 3a/1ayi:

1. BuzHauuTu napaMeTpu MapuipyTiB pyxy aBTOMOOLIS.

2. 310paty Ta 0OpOOUTH CTATUCTUYHI JaHHI MO0 JWHAMIKA 3MIHHA TIOTOJHUX YMOB
BIIPOJIOBK POKY.

3. 3i0pati Ta OOpOOWMTH CTATHCTUYHI NaHHI MO0 HECHPABHOCTEH aBTOMOOLTIB
Volkswagen, ski BHHUKaIOTh B ITPOIIEC] X eKCILTyaTallii.

4. 310patu Ta 0OpOOUTH CTATUCTHYHI JaHHI MPO €KCIUTyaTalliiiHy BUTpaTy MajinuBa
aBTomoOuTiB Volkswagen.

5. BcranoBuTH 3aNeXHICTh MK EKCILTyaTaliiiHOI0 BHUTPATOIO IMaJiiBa, YMOBAMH
eKCIUTyaTallii Ta TeXHIYHUM cTaHoM aBTomMoO11iB Volkswagen kareropii M1.

6. OTpumMaTy BUXIiJHI JaHi JUIs pO3PaxyHKY MOKa3HUKIB MATMBHOT €KOHOMIYHOCTI Ha

MaTeMaTU4YHIA MOJIeIl PyXy aBTOMOOLIS.

2.2. O0’eKT DOCTiKeHH

JlocmmKeHHS BKITIOYAIHN:

1. BuzHaueHHs mapaMeTpiB MapiipyTiB M. JIHITIpa.

2.30ip Ta 00pOOKY CTATUCTUYHMX NAHMUX IIOAO JMHAMIKKA 3MIHH aTMOC(EPHOIo
TUCKY Ta TeMIIepaTypHu HaBKOJIMIIHbOTO cepenoBuiia B M. [(Hinpo B nepion 3 1.01.2021 p.

no 31.10.2021 p.

3. 36ip Ta 00pOOKY CTATUCTUYHHUX JAHUX 111010 HECTIPABHOCTEH aBTOMOO1IIB.
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4.30ip Ta 0OpOOKY CTAaTUCTHUYHUX JAHUX NP0 EKCIUTyaTallliiHy BUTpaTy MaluBa

Volkswagen Touran 1.9 TDI, o6onagnanux nuseinem BXE 3 MKIIII 6.

5. BuznaueHHs (pakTHUYHUX MIBUJKICHUX PEXKUMIB €KCILTyaTallii aBTOMOO1IS.

O0’exTaMu eKCIiepUMEHTaIbHUX jJociipkens Oymm 100 aBromo6imiB Volkswagen

Touran 1.9 TDI, 2003...2012 pokiB BHIYCKy, 3 CEpIMHUM pSIAHUM 4-ITUTIHIPOBUM

JIBUTYHOM, 3 PITUHHOIO CUCTEMOIO 0xoJiokeHHs Ta MKIIIT 6.

V tabmuni 2.1 HaBeneHi TexHiuHi XapakTepuctuku Volkswagen Touran 1.9 TDI.

Taomur 2.1
Texuiuna xapakrepuctuka Volkswagen Touran 1.9 TDI
[TapameTpu \ 3Ha4YECHHS
JIBuryH
JIBuryH 1.9TDI
Ko nBuryna BJB/BKC/BLS/BSV/BXE
Tun nBuryHa JIB3
Tun manuBa Jln3eib
O06'eM nBHTYHA, KYy0.CM 1896
Po3TantyBaHHs IMJIIHIPIB ITocninoBHe
KinpkicTh HUIIHIPIB 4
KinpKkicTh KI1ammaHiB 16
CtymiHb CTUCHEHHSI 18.5:1
[ToTy>XHICTb, K.C. 105
O060pOTH MaKC. MOTYKHOCTI, 00./XB. 4000
Kpytauii Moment, Hm 250
O060poTH MaKC. MOMEHTY, 00./XB. 1900
JuHamika i1 BuTpaTa
MakcuManbHa MBUAKICTE, KM/TOJ 179
Yac posrony (0-100 km/rox), cex 13.2
Butpara nanusa (micekuit muka), 1/100 km 7.4
Butpara nanusa (3aMmicbkuid ki), Ji/100 km 5.2
Butpara nanusa (3Mimanui nuki), /100 km 5.9
Hopma TokcuaHOCTI Euro IV
["abaputu

KinbkicTh Miclib 5
JloBxxurHa, MM 4407
[IInpunHa, MM 1794
Bucora, Mmm 1635
Koiicha 6a3a, Mm 2674
Koutist mepenHix Komic, MM THCSIY1 I'SITCOT COPOK OJTHA
Komnig 3aan1x Komic, MM 1514
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[TapameTrpu 3Ha4YeHHS
CnopsipxeHa maca, KT +1427
IToBHa Maca, KT 2090
OOcsr 6araxHuka, J1 695
OOcsr manuBHOIO Oaka, 60
JliameTp po3BOpoTy, M 11.2

Kopobka i npuBiz

Kopob6ka nepenau 6-MKII
Tun kopoOku nepenay MexaHika
KinekicTs nepegau 6
®dipma KIIIT VAG
[TpuBin nepeaHin

2.3. AHa1i3 OOPTOBHMX CHCTEM KOHTPOJIIO TA JIarHOCTUKH ABTOMOOLIIB

VY nockoHaneHHs iHGOPMAIIMHUX CUCTEM IMOYaIoCs 13 3aCTOCYBaHHS BUMIPIOBauiB

3aBaHTaxeHHs JIB3. VYHiBepcanmbHa iHdopmariiina cucrema (YIC), ska BiICTeXYye

MOKAa3HUKH JIIHCHOT IBUIKOCTI PyXy, OYKCYBaHHS JBUTYHA Ta MpouaeHoro nisixy [18].

MircoM

[okazarenu

ﬂpoGer 370.0

{ i\'M)
Bpemsa
(L)
Tonnneo
(i)
Cp: CKOPOCTH
{ira/s)

Cp. pacxon

(/110 0krA)

[epunog: | 01.01. 2000

CGpoéU () Bbl;gﬁw x

[ymb Ne2  CymeqHbIi 8a nepuomn

0.0 370.0
0:00 6:43
0.0 141.9

24.08. 2016

Puc. 2.1. YHiBepcanbHa HaBiraiiida cuctema Mipkom 200 (Mircom M200)

Anle mepenik KOHTPOJIbOBAaHUX IOKA3HUKIB CyYaCHUX I1H(OpPMAIIHHUX CHCTEM

3HayHO Olnpmmii. Tak, 000B'I3KOBMM KOMIIOHCHTOM TaKHX CHCTEM € TJIo0ajabHa CHCTEeMa

nosutiionyBanHa (GPS). Moxna Big3HauWTH 1 OIHY 3 MEPIIUX PO3POOOK: CUCTEMY

Mupkom-200 Ha ocHoBi onepaiiiiHoi cuctemu Windows 5. OCE Pro 3 Bu3HauHuUM

nianmazoHoM pobounx Temmeparyp: Bim -40C mo +70C. 3iOpana cuctemoro iH(opmarlris
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MO’K€ 3aCTOCOBYBATHCS NP aHaJI31 HE TUIbKU Ha motouHoMy MEM, ane it nepeHocuThCs
Ha 1HmI twiatropmu 3a gomomororo TexHosorid Bluetooth, USB Ta immmx HIB-
pO3TaTy’KyBadiB.

[cHytoTh iH(OpMaIliiiHI cUcTeMH Ta 0e3MOoCepeHOT0 OJMHUYHOTO KOHTPOII0 abo
«Single Type System» (STS). Inozemui po3podnuxku STS — ue ¢ipmu Agrotronic
(®panuis), Timken (Benukobpuranis), Sky Eye, Linetronic (CLLIA).

BbyzoBaHwit B 6opToBMii KoMN'toTep SIM-kapTa
Moaynb 38'a3ky (GPRS-Mozem)

Kapra nam'sti SD 3oBHilHs MMoHacc/GPRS - aHTeHa

SDCard

Puc. 2.2. KOMITIOHEHTH CUCTEMH JUCTAHIIIHHOTO MOHITOpUHTY Agrotronic

[lepmioro cuctemoro, 1a€ peKOMEeH allli, Hali KpaiHi CTajo aBTOHOMHE MPHUCTPIi
«Pamgauky, 3 ypaxyBaHHsAM Tporiecopa [37]. AHaIOri4HI CUCTEMH BHUPOOJISIOTH 3apyO0ixKH1
¢ipmu Datatronic, Spartronic. CucremMu NiIKa3yrTh ONEpPaTOpy MPO MOXKIIKBI 3MIHU
pexxumy podotr /IB3 3a 1aHMMU NOTOYHUX 3HAUEHb HABAaHTAKEHHS Ta YaCTOTU 0OEpTaHHS
KoJiHyacToro Baity. Cy4acHl CHCTEMH B)K€ MalOThb MOBJIEHHEBUN BUCHOBOK 1H(OpMAIIii.
TunoBum npeacraBHUKOM € cucteMa Warning Speaker, 1110 iHhopmye oriepaTopa rnpo 3MiHy
nopsinky 30 Mmoka3HUKIB: TeMIiepaTypa JABUTYHA, PIBEHb rajJbMIBHOI PIUHU, TUCK Macla,
Harpyra 60pToBOi Mepexi 1 T.JI.

HaifyacTime 3ycTpidyarOThCsi E€JIEKTPOHHI CUCTEMH aBTOMATUYHOTO YIMPAaBIIIHHS
(ECAY) ¢ipmu Bosch. Ix BukopucranHs HeoOXinHe /s 3a70BOJEHHS BHCOKMX BHUMOT
I0JI0 E€KOJIOTIYHOCTI, E€KOHOMIYHOCTI, EeKCIUIyaTalliHUX XapaKTEePUCTHK, 3PYYHOCTI

O6CHerBYBaHH}I Ta I[iaFHOCTI/II(I/I, 1o HpCI[')IBJIHIOTBC?I A0 CydJaCHHUX MAIIMH 3aKOHOAaB4YO
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Ta Ge3nocepeIHbO CIOKUBaYaMHu. [0 cucTeM aBTOMaTUYHOTO YIIPABIIIHHS HAJIEKATh TAKOXK

HaBITaIliilHI CUCTEMU.

Puc. 2.3. Massey Ferguson 8700 Series Tech Advancements

[upoko 3acTocoByeThCs po3podiieHa 3 ypaxyBanHaM ECAY ripockoniuna cuctema
VDS nigBuiieHHs: KypcoBOi CTIMKOCTI TPAHCTIOPTHUX 3aCO0IB y CKJIQHUX YMOBax pyxy.
[Ipu nozamratHux ymoBax pyxy VDS Hamae cninbHUI BIUIMB Ha KpyTHUM MOMeHT /B3 1
Ha aHTUOJOKYBaJIbHY cucTteMmy rainbm ABS, Hik BuKiIIO4ae O1UHMIA BiABEJCHHS arperary
[IPH MOBOPOTAX.

bopToBi cucTeMH CTaau HEBII'€EMHOI0 YAaCTHHOK EJIICKTPOHHOTO 00JIaJHaHHS
aBTOMOOWTIB. Y MUHYJIIOMY BOHM PO3TJIAJAIHUCS SIK MOOIYHUIA PE3yNbTaT BIPOBAKEHHS
CKJIQHIIINX MIKPOIPOLIECOPHUX CUCTEM YNPABIIIHHS, aJI€ OCTAHHIM YacOM CTajil OJHUM 13
TOJIOBHUX HAMpPsMIB KOMIT'IOTepHU3aIlii aBTOTPAHCHOPTHUX 3ac0o0iB. MiKpompoIiecopHuM
O0pTOBUM 3aco0aM BIBOJSATHCS 3aBJIaHHA MOHITOPUHIY TEXHIYHOIO CTaHy arperartis,
BY3JIIB, CUCTEM Ta aBTOMOOUIS 3arajioM. 3a MiACYMKaMu 300py JaHUX (POPMYIOThCS
peKOMeHaIli 1moA0 MoJaIbInoi excruryaramii abo mposenenns TO, TII a6o mpiGHOTO
PEMOHTY.

Ha Bucrasui CES 2018 y Jlac-Beraci komnasnist Bosch npeacrasuina inTenektyaibHy
TEXHOJIOT1I0, SIKa JI03BOJISI€ BO/IEB] KOHIIEHTPYBATUCA CaMe€ Ha yIpaBJliHHI aBTOMOOLIEM 1

HE BIJIBOJUTHU TOTJISAJ BIJ TOrO, IO JIMCHO BaxJMBO - jgoporu. IITydHuid iHTENeKT
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J0TIoMarae epeTBOpuTH iHTepdeiic «monrna - mammaay (HMI) B komanaHMi IEHT), SIKAN
nymae Hanepen. B ocHoBi dyHkiioHany inTepdeiicy HMI nexuTh acHCTEHT 3 TOI0COBUM
yIpaBJIiHHSM, 1[0 pearye Ha MOBY JIFOJIMHU. BiH HaBITh Ma€ 37aTHICTh PO3MI3HABATH T1 YU
THIIT TIaJIeKTH.

3aBasKU TEXHOJOTIT po3yMiHHs npupoanoi Mo (NLU) BoAll MOXKYTh PO3MOBIISITH
3 acucteHToM Ketici (Casey), sik 3 macaxxupom. llle oxana nepesara Kelici - i 31aTHICTD
AyMaTH Hamepea. 3a JIOMOMOrol INTYYHOTO IHTENEKTY BOHA MOXE HABYUTHUCS
IIPOTHO3YBaTH HNMOBIPHI IMYHKTH MPU3HAYCHHS B 3aJICKHOCTI BIJl 4acy JI00HM, a KOJM Ii
TAETHCS KOMaHa BKIIFOUYNTH Paiio, BOHA MOYKE 3pOOHTH II€ 3 YpaxyBaHHIM TepeBar BOIIs:
HaIpUKJIaJ, BpaHIll BKJIIOYUTH HOBHUHHU, a BBeuepl - my3uky. Jucruiei, indopmariiiiHo-
pPO3BaXKaJbHI CHCTEMH, TOJIOCOBE YIPABIIHHSA: OJHUM 3 HACHIIKIB YJIOCKOHAJICHHS
TEXHOJIOT1M B CAJIOHI € MiJBUILIEHHS BUMOT 10 OOUYUCITIOBAIBLHUX MOTY>XKHOCTEH, TPOBOJAKHU
Ta apxiTEeKTypu OOpPTOBUX Mepex. B cydacHMX TpaHCHOPTHHX 3aco0ax JTUCIUICSIMU 1
€JIEKTPOHHUMHM TIpwiagamMu KepyroTh 5, 10, a To 1 15 enekTpoHHUX KOHTpoJiepiB. s
KoopauHaiii i1Hdopmarlii, sika BIJOOpa)kaeThbCsi Ha BCIX JUCIUICSX, HEOOXiAHI BEJHUKI
OoOYHMCITIOBANIbHI TMOTYXXKHOCTI. Y MaiOyTHhOMY Kommanisi Bosch mmanye opranizyBaTu
poboty Bcroro iHTepdericy HMI Ha ocHOBI 60pTOBOro KOMIT'IOTEPA, a TAKOXK IHTETPyBaTH
O1IBIN UPOKUH (PYHKIIOHAN B €UHUN [ICHTpaIBHUH mporiecop. Lle 103BoanTh 3BOINUTH 1
CUHXPOHI3yBaTH BCl JaHl 1H(POPMAIIMHO-PO3BAXKAIBHOI CHUCTEMH, TOKA3HUKHU TMaHel
MPUJIAJIIB 1 IHIIY HaBeJIeHY 1H(GOPMALIiI0 TAKUM YMHOM, 00 HUMU MO>KHA OyJI0 KEpyBaTH 3

Oy/lb-5KOi YaCTUHU TPAHCIIOPTHOTO 3aC00y B KOXKEH KOHKPETHUI MOMEHT Yacy.

Puc. 2.4. llltyunuii inTenekT iHTepdeiic y«woauna - Mamuaay (HMI) Big bom



28

CydacHi 60pTOB1 cUCTEMU KJIacH(PIKyIOThCS SK 3MillaHl a00 KOMOIHOBaHI TUIH. A
came:

- CHCTEMHU KOHTPOJBHUX TOYOK. 3a0e3MedyloTh BUBEICHHS CHTHATIB 30BHIIIHI
3aco0M JIarHOCTYBaHHS,

- OopToBlI cHCTeMH KOHTpoJito. Ilpu3HaueHi nJi1 KOHTPOJIIO IapaMeTpiB
(YHKIIIOHYBaHHS III0JI0 BIAMOBIAHOCTI JOIMyCKaM Ta KOHTPOJIO TEXHIYHOTO CTaHy 3
BHUBEJICHHIM PE3yJIbTATIB HA €KPaHH B KaOiH1 OTIepaTopa;

- CHCTEMH [llarHOCTyBaHHS. @DYHKIIOHYIOTh CIUJIBHO 31  CTalllOHApHUMHU

1H(OpMaIITHO-KEPYIOUUMHU LIECHTPAMHU.

SERVICE

license please contact us.

Vehicle identification no.: . d x
% -
- Engine: - |
e x| v 4
Operats
e v
% o
Value -
51— B s
VASE154
100 @ Flas
VendorName="Volkswagen AG' Modul i
VASE154 PFW Inf
nfo
2410 e
A Adn
Volkswagen AG
VOLKSWAGEN D-PDU-API
2410 Protoca
220 Data
192.168.1.69
P AVINmug
Tools
{ = o »
 trand
i 21 25 % |
FFBOARD
y, this software cannot be run without ali|” " : DiaGNosTIC -
g Vo s °
r machine ID is — e INFORMATION
X -F1C1-3AAF-C378-375D- - 1 R
-DIBF-FICT-3AAF-C376-3750-6006-2861) || P s Bee
e
- =i 0! n System Gow

[ ——————

Puc. 2.5. Offboard Diagnostic Information System ( ODIS 8.2.0)

[Tporpama Offboard Diagnostic Information System Service (ODIS Service)
KoHIlepHa Volkswagen BUKOPHCTOBYEThCS CEpBICHMMH cTaHIlisMa it TO Ta nae
MOXJIUBICTh 1/1IeHTU(]IKyBaTH OJOKM KEpyBaHHS AaBTOMOOLIIB, 3YMTYBATH 3alHUCH 3
peecTpaTopa MOii, Ta 3a JOMOMOIOI0 BEIEHOrO IONIYKY HECHpPaBHOCTEH HaJIaBaTu
JIOTIOMOTY TIPU PEMOHTI aBTOMOOUIS. MOXKIMBOCTI BUKOPUCTAHHS MPOTPAMH PO3IIMPEHI
paxyHOK Takux (YHKIN, SK MIATPUMKA BUMIPIOBIBHUX 3ac00iB, MpOIIMBKA OJIOKIB

YIOPaBIIiHHS 1 CAMOIIarHOCTHKA aBTOMOOUIL. MepeskeBe 3'€JHaHHS 3 CUCTEMAaMH KOHLEPHY
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HaJa€ KOPUCTYBayeBl JOCTYM 10 BCIX HAWBAXKJIMBILIIMX CEPBICIB Ta 0a3 JaHUX KOHIEPHY
Volkswagen. ODIS Service mpu3naueHa [isi poOOTH 31 BCiMa MapKaMy KOHIICPHY
Volkswagen.

Jani cucreMu choykaTh Ui HENPSMOTO  y3arajibHEHOTO  MOHITOPHHTY
Impane3IaTHOCTI BY3JIIB Ta arperariB 13 30€peKEeHHSIM pe3yJbTaTiB y OOpTOBUMA
HAKOTIMYyBaY JIJIs TIOIaJIBIIIOTO TPOTHO3YBaHHS Ta 00JIiKY pecypcy Ta HalpallloBaHb BYy3JiB,

KopuryBaHHs pexumiB TO.

2.4. JlocaizkeHHs1 eKCIUTyaTaliifHOl BUTPAaTH MAJIUMBA JIETKOBHX aBTOMOOLIIB

kaTeropii M1

1. MapupyT pyXy aBTOMOO1JIS.

BumiproBaHHs BiJCTaHl Ta MIBUAKOCTI MiJ 4ac PyXy aBTOMOOLUIS 3a MapuIpyToM
npoBoAmIoch 3a Jonomoroo USB GPS natuunkom GlobalSat ND-105C, nigkitodeHoro 1o
MoOuTpHOTO Tenedony SonyXperia X Dual F5122. 3uutyBaHHS Ta 3amuc JaHUX
3aificHioBaBcs y poaatky «Crigometp GPS Pro» Bepcii 3.7.50 y ¢popmari gpx [12-13].

JlaHi mpo auHaAMIKy 3MiHU penbedy Oymu orpumani 3 GPS matymka Ta mopiBHSHI
3manumu porpamu «Google ITnaneray ta 6azamu ganux NASASRTMI1 ta NASASRTM3
yepe3 ceppic [13-14]. 3miHa TEXHIKO-CKCILIyaTAl[liHUX IOKA3HUKIB BHMIpPIOBAINCS
nporpamoro CarScannerPro 1.31.5.

2. Jlani mapameTpiB HAaBKOJHUIITHHOTO CEPEOBHIIIA.

ATMochepHHuii TUCK KOHTpoJItoBaBcsi MeteonoctoM [15] Ta 6apoMeTpoM-aHepoinomM
[14] M/I-49-ANe5968 (puc. 2.6) 31 mikasnoro Bix 80000 mo 106000 Ila Ta 1iHOIO MOMUIKA
1000 ITa. Temneparypa moBiTps BuMiproBanacsi mudpoum Tepmomerpom TPM 10 (puc.
2.7) 3 BAHOCHUM JIATYUKOM.

3. Anpokcumariisi TaHuX.

Criuparoynch Ha pe3yJIbTaTH JIOCTIDKEHb, HABEACHUX B poborax [12-14],
anpoOKCUMAIlis CKCIIEPUMEHTAIBHUX JaHUX BUTPATH TMaJMBa Ta BCTAHOBJICHHS 3aJICKHOCTI
il BeIMUMHU BiJ 1HIIMX MapameTpiB 31HCHIOBajacs METOIOM HaWMEHIIMX KBaJpaTiB 3a

AOIIOMOT'OI0 KBAAPATHYIHOTI'O piBHfIHH}IZ
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Puc. 2.6. bapomerp-anepoin M/1-49-A Puc. 2.7. Hudposuii repmomerp TPM 10

[TapameTpu @, b Ta C 1aHOrO PIBHSAHHS 3HAXOMIUCH 3 YMOBH MIHIMyMY (DYHKITIT:

Ola, b,c) = z (v, — (ax? +bx, +c)° :f; (y, —ax? —bx, —c)*
i=l =] (22)

YMmoBa MiHiMyMy (GyHKIIIT (2.2) 3BOATHCS 10 CUCTEMHU PiBHSHb:

=2y —axnt —bx —0) (~xf) =23 (xfy —ax! — b7 —exfy=0
=1

i=1

EEH: {37 — a:xf‘ —bx —c) (—x)= —EZn: (x,00 — axf —.E:'xf —cx ) =10 (2.3)
i=11 i=]

= zib’i —ax} —bx —c) (-1 = —Ezn: (v, —ax? —bx,—2) = 0
=1

®|R 2[R PR

=1

[Ticnss mepeTBOpeHb, OTPUMYEMO CHUCTEMY TPHOX JIHIMHMX pPIBHSHB 3 TphOMa

HEBIIIOMUMU:

i n 4 n 3 n 2 n 2
ay X, +53x; +edixy =35y
=1

i=1 1=1 =1
n 3 n 2 n _ n
) ﬂzx:' +bzx:' +sz:' - Zx:'.}":' (24)
i=1 i=1 =] i=1
n n n
ay xf‘ +BY X+ am o= W
L i=1 i=1 i=1

IpY BUPILICHH] K0T 3HAXOAUMO 3HAYCHHS IapaMeTpiB a, b i C.

TouHicTh  ampokcuMalli  BCTAHOBIIOBAJIACH 3@  JOMOMOIOK  KOe(ILIEHTY

AeTepMiHallii, KWW BU3HAYA€ThCS HACTYITHUM YHHOM:

SS

res

Sstot (2_5)

R?=1-
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n n
2 v )2
SSres = Zei =Z(yi - yl) . . .
e i=1 i=1 — CyMa KBaJpaTiB 3aJIMIIKIB pel—'peCl'l';

Yi,¥i — paxTvuni i po3paxyHKOBI 3HAYEHHS MOSACHIOETHCS 3MIHHO;

SStot = Z(yi - yi)2
i=1

— 3arajibHa CyMa KBaJIpaTiB.

2.5. Pe3yabTaT A0CaiKEHD

2.5.1. MapupyT pyxy aBTomMo6iis. B sskocti npukiany [5], Ha pucynkax 2.8 Ta 2.9
HABEJCHO €MIopy IMIBUAKOCTEM, HUIAX pyXy Ta JAMHaMIKa 3MIHM penbedy B IpoLeci

ekcruryatariii. Mapmpyt ¢. HoBomukonaiBka — m. Jninpo (LLleBueHKiBChbKUH paiioH).

S E NNy 20T 0 La.da 55% 16:57 OnuTtenbHoOCTb PaccTosiHue

CpepaHss
00:28:59 22,476 km 46,53 km/h
¢ nNpocmotp pavubix = (i) Q-
L J
= N2

[oporoe
{4eHKO

HoBoHuKonaeska B

Google

00:00:00 00:06:12 00:10:33 00:15:52 00:21:16 00:25:58

8:20 16:40 25:00

MNpoiaeHHbIN NyTb

k | Py 4y ¢
X @ CkopocTb 0! \f AWA \ 80
B Ckopoctb(km/h)[4,96~88,45] B Bbicota(m)[77,09~190,70]
Puc. 2.8. Emopa mBuakocteit Ta nuisixy  Puc. 2.9. Jluramika 3minu penbedy pyxy Ta

PYyXy aBTOMOOLIIS IIBUIKOCTI aBTOMOOLIIS
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2.5.2. TlapameTpy HABKOJIUIIHBOIO CcepeOBUINA Ta iX 3B’SI30K 3 BHTPATOIO
najuBa. 3a mepioj] MPOBEJAEHHS EKCIIEPUMEHTAILHOTO JTOCTIKeHHs 0yJi0 310paHo JaHHI
PO TEMIIEPaTypy HABKOJIMIIIHBOTO CEPEIOBHIIA T BEIMIMHY aTMOC(EPHOTO THCKY [5].
['padix 3miHM TemmepaTypu, onaaiB, CBITOBOTO JHS Ta BITPY 3 YCepEeAHECHUMU 3HAYCHHIMU
3a JOCJITHUM MepioJ] HaBeaeHo Ha pucyHkax 2.10, 2.111 ta 2.12 BianoBiaHo. SIk BUAHO 3
rpadikiB, TeMIeparypa HaBKOJIMIIHHOTO CEPEJOBHINA 3MIHIOETHCS 3a CHHYCOMOA10HUM
3aKOHOM, a BEJIMUYMHA aTMOC(PEPHOTO TUCKY Ma€ PIBHOMIPHUN PO3MOILT YIIPOJIOBXK POKY 1

3HaXOJUThCs Ha piBHI 99,3 kl]a.

AHB des Map anp Ma HKOH HHIA aBer CeH OKT HORA

Puc. 2.10. I'padik 3MiHK TeMIiepaTypy HaBKOJHUIITHBOTO CEPEIOBHUIIA 3a JOCIITHUMN TIEpi0]]

M. J{ainpo (B rpagycax Llenscis)

F ~
425 458 425 434 464 O35 609

44 5 45 2 35 4 44
"B B BB EREERERRER o

AHB des Map anp Man HHOH HKn a8r CeH OKT HOR
A 9 8 8 7 6 8 7 5 5 4 8

Puc. 2.11. I'padik 3MiHM onadiB 3a AOCIIIHUN repioa M. JIHimpo (B MiJiMeTpax)

o
[y

15 16 1 145
12 ’ 12,5

9 10 9,5

-
W
(4]

AHB hes Map anp Man WROH HKON aBr CEH OKT HOR

Puc. 2.12. I'padik 3MiHM CBITOBOTO JHA 3a JOCHIAHUM mepioa M. [JHimpo (B roanHax)
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Jocmimxenus kiaimMaty Ykpainm [26-27] cBiguarh, IO MPOTITOM OCTaHHIX
JECATWIITh TEeMIIepaTypa Ta JesKl 1HIII METEOPOJIOTIUHI MapamMeTpH BIAPIZHSIOTHCSA BIJ
3HAYCHb KJIIMAaTUYHOI HOpMH (ycepeaHeHOTo 3HadeHHs 3a mepiog 1961—1990 pp.). 3a
nanumu B.O. banabyx [27] cepennbopiuHa TeMmIiepaTypa MOBITPsI 32 OCTaHHI JBalSATh
pokiB (1991-2010 pp.) 3pocna na 0,8°C BigHOCHO KiiMaTH4HOI HopMu. Y I[I’sTomy
HaIllOHAJTFHOMY TIOBIJIOMJICHHI 3 MHUTAaHb 3MIHU KiIiMaTy [26] 3a3Ha4yeHo, 1m0 HaWOiIbIIIe
M1BUILEHHS TEMIIEpATypH NOBITPA Bi0yiocs y ciuHi (mpubiuszHo Ha 2°C). Ha kpaitHbomy
MIBHIYHOMY CXO/JIl TEPUTOPIi YKpaiHU 3a KIIIMATOJIOTIYHOK CTaHAAPTHO HOpMOIO (1961—
1990 pp.) npoxoauna i3otrepma — 6°C, Toxi, sik 3a nepiog 1991-2020 pp. Tam npoxoauTh
13oTepma —4° [27] (puc. 2.13). V niBAeHHOMY HanpsMi 3HAYEHHsI KOXKHOT 130TE€pMH CTaJIO
BumuM Ha 1°C; Ha 3axoi po3ramoBana i30tepma — 2°C 3amicTth — 3°C, K OyJio paHiiiie; Ha
cxomi — i3otepma — 4°C 3amicte —5°C. Y Kpumy — tam, ne npoxoauna izorepma — 0°C,
3HaxoAUThCs 130TepMa +1°C. OTxe, CiocTepiraeMo 4iTKE 3pOCTaHHs TEMITEPATYPH MOBITPS

B Ykpaini 3a epion 1991-2020 pp. mopisusHO 3 1961-1990 pp.

Puc. 2.13. Cepenns 3a 3uMy npu3eMHa Temieparypa nopitps 3a 1991-2020 pp. [26]

VY nunHi TeMnepaTtypa MOBITps MiJABUINMIACA HA BCid TepuTopii Ykpainu Ha 1,0 —
1,5°C. Ha 3axoni npoxoauth i3otepma 19°C 3amicte 18°C; Ha miBaHi — i30Tepma 22°C, sikoi
HE CIIOCTEPITaiocss Ha KapTi TEeMIEpaTypu 3a CTaHAAPTHUN KIIMAaTHYHUNA Tepiof (pwuc.

2.14).
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Puc. 2.14. Cepenns 3a J1iTO IpU3eMHa TeMiieparypa moBitps 3a 1991-2020 pp. [26]

Tabmuus 2.2

PesynbpTatu qOCTiaKEeHHS BIUTUBY TEMIIEPAaTypy HAaBKOJIHMIIIHEOTO CEPEIOBUIIA HA BUTPATY

HaJrBa aBTOMOOLIA

Burpara Burpara
Temre- Temmne- | Burpara mamuBaB| Temre-
o najavBa B o o~ |TamuBa B J1/100
patypa, °C /100 kn | PATYPR, C 1/100 xm patypa, °C M

-13 9,97 1 7,10 14 5,67

-12 9,82 2 7,10 15 5,58

-11 9,51 3 6,99 16 5,45

-9 9,40 4 6,92 17 5,90

-8 9,36 5 5,91 18 5,89

-7 9,26 6 6,55 19 6,12

-6 8,30 7 6,30 20 6,65

-5 8,78 8 6,25 21 6,70

-4 8,30 9 6,14 22 6,98

-3 8,10 10 6,12 23 7,40

-2 8,12 11 6,05 24 7,34

-1 7,90 12 5,99 25 8,12

0 7,20 13 5,80 26 8,24
Tabmuus 2.3

[TomiHOMIANBHI 3aJIEKHOCTI BUTPATH MMAJIMBA BiJl TEMIIEPATypU HaBKOJIUIITHEOTO

cepeloBUIIa
) TouHICTB c
PsrstHs aNPOKCUMALIii Qs Qy

Qs(t) =0,0075-t2-0,1778-t+7,1586 0,9038 5,34 1,02
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ae  Qs(t) — BuTpara mamuBa 3aJICKHO BiJ] TEMIIEPATypH HABKOJHIITHLOTO CEPEIOBHIIA,
1/100 xwMm;

t — Temmeparypa HaBKOJIMIIHBOTO cepeaoBuina, °C;

Qso — BUTpaTa majavBa B MEepIINH Micslb ekcruryaTartii, 1/100 km.

12,00
11,00

y =0,0075x? - 0,1778x + 7,1586

R2 = 0,9064 ? 24

., Butpara nanusa, n/100 Km

0 -10 0 10 20 30
TemnepaTtypa HaBKO/IMLLIHbOIO cepeaoBuLa, oC

Puc. 2.15. 3anexxHiCTh BUTpATH MMAJIKMBA BiJl TEMIIEPATypy HABKOJUIITHBOTO CEPEIOBUIIA

120 —

)Y\ M

- " Y
: - o LM\ Al
= o] A M L
e . | W
) Ao 14 |

T T T
o =1 a =3 8 10 12 1a 16 is 20 p=3~1
S, km

—
D
>
- ]

|
e

Yopuuii ko:ip - rpadik MBUIAKOCTI, YepBOHUH - rpadiK TOAMHHOI BUTPATHU MAJIUBa BiJl
07.05.2021 p. CuHiM KOJIbOPOM HaBeIeHO Tpadik MIBUAKOCTI Ta 3€J€HUM rpadik
roJAHHO1 BUTpaTu nanusa Big 18.11.2021 p.

Puc. 2.16. 3anexxHiCTh MIBUAKOCTI 1 TOAMHHOI BUTPATH NaKMBa 1o MicTy J[Himpo

2.5.3. Jlani mpo BiAMOBH OCHOBHMX CKJIAJHHUKIB JIErKOBHX aBTOMOOLJIIB
Volkswagen Ta ix 3B’A30Kk 3 BUTpaTol0 majauBa. Typan Bumyckaetbcs 3 2003 poky.
Texnaiuno Typan 3 2003 o 2015 pik — 1ie oxHa 1 Ta x mwiatdopma PQ35, 1 oquH 1 Toit ke

MOKOJIIHHS.



36

[Mepmmii rimbokuii pecraiin (GP, global product update) crascsa B 2006 porri. Kpim
OHOBUJIacs ONTHKH B ayci Passat B6 BinOymucs iCTOTHI 3MiHU B MOTOPHO-KOPOOOUKH Trami.
3'sBuBcst Typobomorop 1.4 TSI, sikuii 3aMiHMB 1aBa aTMocepHHKa 3 Oe3rmocepeaHiM
ynpuckyBanusaMm — 1.6 FSI 1 2.0 FSI. Haiinpocrima Bepcis 3 atmo 1.6 MPI 3 po3noainenum
YOPUCKYBAaHHSM IMOKU 3QJIMILIKJIACS B CTPOIO. 3aMiCTh TlJIPOMEXaHIYHUX KOpOOOK Aisin
3'sBusucs 6e3anbTepHaruBHi DSG.

Hpyruit pecraitmiar (GP2), Bxe B ctwm Passat B7, nmpumaB wa 2010 pixk.
Hesubarnusuii atmochepuuk 1.6 MPI 3amineno na 1.2 TSI. JuzenbHi MOTOPU 3MIHHIA
CUCTEeMH >KUBJIEHHS 3 Hacoc-(hopcyHok (PD) na Common Rail.

ABTOMOOUTH TypaH TpeThoro MoKoMiHHS BUnyckaeTses 3 2010 p. Ha HpoMy cTOITH
HoBuii Common Rail nuzens. 3amina peMens no iHCTpykili yepe3 210 Tuc kM. 3amiHa
Mmacia yepes 30 tuc kM. [Hcnekuis yepes 60 tuc kM. Kopooka JICI" — 3mina macina yepes 60
THUC KM.

Koposii Ha Typani 3a3Bu4ail HebaraTo, HaBITh SIKIIO 1€ MAIIMHU TMEPIIUX POKIB
BUITyCKY. AJle SIKIIIO BOHA €, TO HAYaCTIIIe MPOSIBISIEThCA Ha KPHIIILII OarakHUKa - HAaBKOJIO
madoHa OcBITIESHHS HOMepa ado muiapaika VW. Pigme — Ha apkax. AJle B IJIOMY Ky30B
HermoraHo oOpoOJieHUI Bia KOpo3ii (BelMKa 4YacTMHA IMaHeNled OIMHKOBaHa) 1
nodapOboBaHMIA.

JloboBe CKIJIO 3aTHUPAETHCA TMOPIBHSAHO IMBHUJKO, TICIAS COTHI THCSY BHIHUMICTH
MOTIPUIYETHCS BXKE BIAUYTHO.

Atmochepue 1.6 102 x.c. BGU/BSE/BSF cimelictBa EA113 3 posnoaineHum
YOPUCKYBaHHAM — (DOJIBKCBAar€éHOBCKAsl Kiacuka 3 pemeHeM B mnpuBojal [PM i
rAPOKOMIIEHCATOPAMH B MPUBO/II KianaHiB. {1iicHO HaAliHUI MOTOP, 110 CyTI1, 0€3 ClIa0KuX
Miciib. Bei mpobnemMu uncTo BiKOBi, HY a00 HACIIIKH BiIBEPTO MOTAHOTO CepBicy. SAKIo He
npomyckaru iHTepBanu TO, To pecypce 300-350 tucsiu B3araii 6e3 BKIaJ€Hb.

Atmochepuuit 1.6 FSI BAG/BLF/BLP 116 «k.c. cimeiictea EAIll — 31
6e3nocepenHiM yrnpuckyBanHsaM Motronic MED 9.5.10. IlanuBHa anaparypa npuMxinBa
70 SIKOCTI MajivBa, MO crnenudikaiii MOTOp HalexkuTh roayBatu Al-98, mpobnemu 3
YTPYAHEHUM IyCKOM Ha XOJIOAHY TakoxX npucytHi. SAkuio 3anopotu [THB/] abo popcynku,

peMoHT Oyjie HeBUNpaBaaHo gopir. ['PM naHItoroBoi, JaHIIOT PO3TATYETHCS YacTO 1€ 10
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100 Tucsiu kM mpoOIry, MIHATH 11 TEX 3HAYHO JOpOKYe, HIXK peMiHb. [lmoc ymoBu st
poOOTH TOPIITHEBOI TPYNH Y BUMAAKY 3 Oe3mocepeHiM YIPUCKYBaHHAM CBIOMO TipIIie,
HIXK 3 PO3MOJIIJIEHUM, 1 PU 1HIIUX PIBHUX 3aKOKCOBKA K1JICIlh BIIOYBA€THCS PaHIIIIE.

Atmocdepnuuit neuryn 2.0 FSI AXW/BLR/BLX/BVY (150 k.c.) cimeiictBa EA113
no30aBJiecHU mpoOJaeMyu 3 JlaHIoroMm, ToMy 1o npuBig I'PM 1yt macoBoi, 3
nepeadoavyBaHUM MPOOITOM sIK MiHIMYM B 60 THCSY 1 HU3BKOO BapTiCTIO 3amiHu. [TanuBHa
cuctema TyT — Toil xe Motpouuk MEJ] 9.5, 3 yciMa BmacTuBUMU HOMYy pH3UKaMU 1
pekoMeH0BaHUM manuBom Al-98.

Heurynu 1.2 TSI (105 k.c., CBZB), Oyny4yun HOBUMH, BpakaJll HU3BKOIO BUTPATOIO
najuBa 1 HermoraHoto Tsroro. [Ipodiema B Tomy, 1o B 2010-2011 pokax MOTOpHU CTpaXKaaiu
BiJl (peHoMeHanbHO ciadkoro npuBoay ['PM 3 nmanitorom, pecypc sikuit 30-50 Tucsd kM. Y
2011 pomui mpuBig ayXe ICTOTHO AOOMNpALtOBaHO, pecypc migHsaBca 10 100 tucsu km. Ha
TOMY 3K MPOOITYy BapTO 3BEPHYTH yBary 1 Ha HaTAT JIaHIIOTa MacioHacocy. ['ooBka 610Ky
TYT, 1O IL[1KaBO, 8-KJIallaHHA, OPIIHEBA Tpyla HE IyXKe CXUJIbHA /10 3aKOKCOBKe. Pecypc
Typ6iau — 120-150 THCSY kM. Pecypc manuBHOI cucTeMH, SIKIIO HE 37OBKUBATHU 3 SKICTIO
ocen3uny, 10 180-200 THC. KM.

Hsuryn 1.4 TSI (140 x.c. BMY/CAVC 1 170 k.c. BLG/CAVB) — Tiei x cepii EA111,
ane 3 icroTHUMU BigMmiHHOCTSAMU. [IpuBim I'PM Tpoxu Oinbliie >KUBY4YHH, ajieé TAKOX HE
3agkau  nepexxkuBae 100-TucSyHUN MO3HAYKY (3MIHIOETBCS Pa3oM HE TUIBKA 3
HATSDKUTENSIMU, alie 1 3 ha3oBpaliaTesieM, pecypce SKOTro TakoXK HeBelukuit). Cxoxa icTopis
3 JTAHITIOTOM MaclioHacoca, cxoxuit pecypc THB/I 1 TypOinu (Ha BapiaHTax 3 GOpCcUpPOBKOU
140 1 170 pazom 3 TypOiIHOIO TpAIIOE I1I€ U KOMIIPECOp, ajie TOJIOBHUM IMOCTaYaIbHUKOM
npobiem Ha 1.4 EAI11 € ne nagnys). Came Ha 1.4 icTOTHO Tipilie YMOBH sl pOOOTH
MOPIITHEBOI TpynH. Maiike Ha BCIX BIKOBUX MaIllMHAX ITiJIBUIIIEHA 1 6€3 TOTro BUCOKa podoya
TeMmreparypa, K MiHIMyM 4aCTKOBO 3aKOKCOBABIINECS KUIbI 1 KJIalaH!, JOCUTh IMOBIPHO
fiJ1e MaclIo 1 Yepe3 BEHTHIIAIII0 KapTepa.

Ho npyroro pecrainiary 2010 poxky auzeni Maau CUCTEMY >KUBJIEHHsI 3 HacocC-
dhopcynkamu (Pumpe Duse, PD), nie cimeiictBo EA188. Ha 8-knanannux auzensx 1.9 TDI
dopcyHku enexktpomexaniyHi, Ha 16-knananaux 2.0 TDI - y Bunanky 3 Typanowm, 3aBxau

n'e30eNeKTpUYHi. Pi3HUISI B ypa3IMBOCTI Mepe/l MOraHuM MajuBOM 1 BapTICTIO 3aMiHU —
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KOJIOCaJlbHA HE Ha KOPUCTh Mbe30. BUCHOBOK mpoctuil - Haiikpamuii Bubip 1.9 TDI, 6e3

¢insTpy caxi DPF (BRU, BXF, AVQ, BJB, BKC, BXE, 90-100 k.c.) nepeBaxHi.

[Ticns 2010 poky, sik yxe Oyyo ckazaHo Buile, DojgpKcBareH BiIMOBHUBCS BIJ

cuctemu xuBjeHHs PD 1 mepeitmoB Ha mmpoko mnommpenudt Common Rail. Hose

ciMeicTBO mu3eniB - EA189. ®opcyHKH TYT TE€X I'€30€JIeKTPUYHI, TPOTE CaMi BOHU NAJTUBO

HE Ka4aroTh, pUCTpii npoctimie. Pecypc g0 200 tuc xm.

HBuryn 2-mitpouii TDI. Tepmin cmyx0u mecTukyTHUKa (IITU(T NTPUBOAY

MaciioHacocy) 10 100 Tucsuy.
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YacTtka BigMOB

6,5

6,5

387

143

292

[ 1

5

1 - KpUBOIIUITHO-TIIATYHHUN MeXaH13M, y Tomy uuci aerani LI 2 — mexanizm

razopo3mnojiny; 3 — Kopnyc ausens; 4 - CucTeMa MacTuia; 5 — CUCTeMa >KUBJICHHS

NajguBOM; 6 — CCTeMa OXOJIO/KEHHS; 7 — BY3JIM YIIUIbHEHHS, Y TOMY YHCJI1 MaJIMBHOI

armaparypu

Puc. 2.16. CTaTuCTUYHHI PO3MOALT BIZIMOB YAaCTHUH U3

Pecypc MexaHi14HOT KOPOOKH — IITyM TIIIIUITHUKA TepBUHHOTO Baja 200 Tuc. KM.

Ha mammuax 3 gusensiMu pecypc MaxoBuKka kojmBaeTbes Bif 150 mo 200 tucsy i

CWJIBHO 3aJIeKUTh SIK BlJ KPYTHONO MOMEHTY MOTOpa (YMM BiH BHILUNA, TUM pecypc

MaxOBHKa MEHIIIC), TaK 1 BIJ] CTUJIIO i3/H.

Knacuunuii aBTomar 3 rugpotpanchopmaropom Aisin TF-60SN, Bin xe 09G,

nonagaeTbcsa Ha TypaHi qyXe piako, 1 TUIbKM 3 O€H3WHOBUMHU atMmocdepHukoMm. Cama
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KOpOOKa Heroraxa, ajie il He MOIIAaCTUIIO 3 CUCTEMOIO OXOJIOIXKEHHS 1 pErilaMEeHTOM 3aMiHU
Mmacia. Macio BapTo MiHsaTH Xo4a 0 uepe3 60 Tucsy, a kpaiie uepe3 45 tuc. kM. biokyBanus
rigporpancopmaropa — 120-140 tucsy, 1 came Ha IIbOMY MPOOITY BapTO POOUTH «MaTUi
KalpeMOHT», HaBITh SKIIO cUMITOMIB Hemae. Ha puc. 2.18 HaBeneHO 3aleXHICTh
HMOBIPHOCTI BIJIMOBH CHCTEM, III0 OOCIYTOBYIOTh JIBUTYH (MacisHa, MaJMBHA, OBITPSIHA)

Ta IBUTYHA B I1JIOMY aBTOMOOLI1 Mapku Volvo Bij mpo0iry.

1
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Mpobir, TKC. KM

IMOBipHicTb

Puc. 2.17. IMOBipHICTb BiJIMOBHU CHCTEM Ta JBUTYHA B LIIJIOMY aBTOMOO1711 Mapku Volvo B

3aJIEKHOCTI B1J Mpooiry

OO6poOUBIIM CTATUCTUYHI JaHI HIOJ0 BIJMOB €JIEKTPOHHUX CHUCTEM aBTOMOOLIIB
Mapku Volvo, Oynaum moOymoBaHi 3alieKHOCTI HMOBIpHOCTI Bif mpoOiry. Pesynbratu

nmokasaHo Ha puc. 2.18.
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Puc. 2.18. Mox/1BiCTh BIIMOBH €JIEKTPOHHUX CHCTEM aBTOMOOLISI Mapku Volvo B

3aJIeKHOCTI BiJ] MPOOITy
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JIst BIIMOBH €JEKTPOHHUX CHCTEM aBTOMOOUIST Mapku Volvo B 3aleXHOCTI Bif

npo0iry, 06J1acTh 31 CTATUCTUYHO JOCTOBIPHUM MPOOiroM mouynHaeTbes 31 180 Tuc. kM.

25.4. PernamentHi podoru TO JerkoBux aBTOMOOIIIB Ha HNpUKIALi
Volkswagen. Texuiune o0ciayroByBants aBromo6ist VW Touran HeoOXiJqHO BUKOHYBATH
yepe3 koxkHi 20000 kM (3 OeH3MHOBUM ABUTYHOM KoxkHI 15000 kM) abo 1 pa3 Ha pik, B
3aJIe)KHOCTI BiJ] TOTO, SIKa MO(isi BUHUKHE TIEPILIUM.

Kommnakteen VW Touran nmobynoBanuii Ha 6a31 Golf i ToMy nepeitHsiB BCi Horo
OCHOBHI TI€peBarv Ta HEAOJIKHU. AJle € y HbOTO 1 CBOI CYTO 1HJIMBiyajabHI OCOOJUBOCTI.
[Tepmie nmokominus Touran Bumyckanocs 3 2003 mo 2009 poxwu (3 peiictaminr B 2006 porri) 1
CHPaBEIMBO MOXE MOXBAIUTUCS BUCOKUM KYIIBEJIBHUM NONMUTOM. PiBeHb Oe3meKu Tex
JOCUTh BUCOKUH, aje B Oyab-sKOMY BUNAAKy noaymku Oesneku micias 100 Tuc. kv

MOTPiOHO MEPEBIPUTH OOOB'I3KOBO.

2.6. AHaJii3 HeCIPaBHOCTEl OCHOBHMX arperariB JJerKOBHX aBTOMOOIJIiB

HecnpaBHocTi nBuryHa i maiauBHOI cictemu Touran |. JluzenpHi ABUTYHH, IO
BCTaHOBIIIOIOTHCS HAa Touran I, 3aKOHHO MOXYTb MOXBAJUTHUCSI BUCOKOIO €KOHOMIYHICTIO;
10 100 Tuc. KM BUXOAHTH 3 JIaly TypOiHHA KPHIJIbUATKA.

Knanan EGR BuMarae noctiiiHO1 4UCTKH, @ QUIBTP caxi a0 npodiry B 140 Tuc. km
3a0UBa€ETHCH, 1 3aMiHa HOTO 001ieThCs HeneneBo. HaltHaaiiHITUM 10 MpaBy BBAXKAE€THCS
1.9D. eurynu 1.9TDI 1 2.0TDI — pecypc po3noaiiBaiiB i mroBxadiB A0 110 TUC. kM.

Ha nBonitpoBomy TDI HEoOXiAHO NPUAMBUTHUCA 10 HACOC-POPCYHOK. SKIIO HA HUX
CTOITh KJIeMO Siemens, TO Kpallle 3 HUIMU He 3B'sI3yBaTHCS, AyXke mpoodsieMHi. JJo Toro x
nyxe Oararo nsuryHiB 2.0TDI, Bunymenux B mnepiog 3 2003 mo 2004 poku manu
3aBOJICHKUH Te(PEeKT ToI0BKHU OJIOKY MUIIHAPIB, uepes sikoro Ha I’ BL] mpu neperpiBanni abo
HaBITh MPOCTO MAaKCHUMAaJIbHUX HaBaHTaXeHHsAX micas 100 Tuc. kM mpodiry Moriu
yrBoputucs Tpimmau. Hy a 3 2006 poky Ha auzeni VW Touran craiy BCTaHOBIIOBATH
HAWUJAO0POXK4l 1 HEAOBTrOBIYHI caxoBi (GuIbTpu. [IUuTaHHS BUPILIYyETHCA BUAATECHHSAM (PUIBTP

Caxi, TOMY II10 3aMiHa Ha HOBHUI 001MIEThCS yKe TI0POTO.
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B enexktpooGmamHaHHI caMUMU HEHAJIWHUMHU BUSBWINCS BEHTWIATOP IIedli,
CIEKTPOCKIIONMITHOMHUKA 1 TepeaHid ckiaooducHUK. Ille ¥ 3ByKOBWH CHTHaI MOXe
3aKIHYUTHU CBOE KUTTA 10 100 Tuc. kM. [lo pemTu enekTpulll BeIMKUX MPETEH31i HeMae

Y TpaHcMmicii caMUM HEHAAIMHUM 1 TPOOJIEMHHUM BY3J0M BBAXKAETHCS MPECEICKTHBHA
DSG, 30kpema ii AucKu MOABIMHUM 34eTUIeHHIM. [IposBIIsiEThCS 11e CMUKaHHS NP PYILIAHHI
1 MepeMUKaHH1 repeay. Y CyHyTH 110 Ipo0jIeMy 1HOII J0IOMarae OHOBJICHHS a00 3aMiHa
MporpamMu yIpaBIiHHSI, ajle SKIIO 11e He JOMOMOTII0, To moBeaeThes MiHaTu KIIIT minmkom,
TaKk SIK BapTICTb PEMOHTY HE Habararo MEHILE HOBOi KOPOOKH. AJle MpU aKypaTHIN
excrutyaraiiii BonbsiBaren Typan pecypc po6otuzoBanoro DSG moxke gocsirtu 260 THc. KM.
Crinbku x BuTpuMye 1 3uerieHHs MexaHniunoro KIIII. Kpim aporo Ha mexanin 3 TDI inoxi
JamMaroThesl JeMidepHi MpyKUHU JBOMACOBUX MAaxOBHKa, MPHU IIbOMY BOHHU PYHHYIOTH
KOpITyC MaxoBHUKa 1 BUBOSTH 3 Jaay Bcro KIIII.

Ha nepiomy etami JociiKeHHS BIUIMBY TEXHIYHOTO CTaHy Ha BUTpaTy NajinBa 0yJio
MIITBEP/PKEHO 3arajbHy TIMOTE3y Mpo Te, II0 3a OJHAKOBHX YMOB €KCILTyaTallii, HOBI
aBTOMOOUIl CHOKMBAIOTh MEHIIY KUIBKICTh MalWBa, HIX aBTOMOOUI, 1o Oyiau B
excrutyatarii. J{ns 1poro Oyjo MOPIBHSHO BUTPATy NajdvBa Ha MapuIPyTi MOMICSYHO.
Pesynpratn HaBeneHi B Tabmui 2.8 Ta Ha pucyHky 2.18.

Sk BUIHO, PIBHAHHS MalOTh OJHAKOBUN KOE(IIIEHT & Ta TOCUThH OJU3bKI 3HAYCHHS
koedirrienta b. B To# ke yac, koeilieHT ¢ MPaKTHYHO PiBHUI MMOYATKOBIH BUTPATI MaJHBa
Qso TP eKCIUTyaTarlii Ha MeBHOMY MapIHIpyTi. 3 I[OTO MOXHa 3pOOWTH BHUCHOBOK, ITIO B
3araJbHOMY BUTJIS/l, PIBHSHHS 3aJI€KHOCTI BUTPATH MAajMBa BiJ TEPMIHY eKCILTyaTarlli
MaTHME BHTJIS:

Qs(T.) =-0,0001-T.2 + 0,07766-T. + Qs (2.9)

Takox, OCKUTBKH XapaKTep 3MIHU KPUBOI OJTHAKOBHH ISl BCIX YOTUPHOX BUMAKIB,
Ha 1110 BKa3ye MoAiOHICTh KoedilieHTiB momiHoMu a Ta b, a pi3HuIs uire B 1 TOYaTKOBIH
TOYIIl, TO MOXXHA 3pOOUTH BHCHOBOK, IO 3JICKHICTH (2.9) MOIITEHO BUKOPHUCTATH IS
BU3HAUYEHHS KOE(QILIEHTY KOPUTYBaHHS JIIHIMHOI BHUTpaTM MajMBa 3a TEPMIHOM

eKCIUTyaTallii, SKui mo3Hauyumo Kr:

~ —0,0001-T,2+0,07766 - T, +1,02-Qgp _ Lo2 4" 0,0001-T,2 +0,07766 - T,

kt
QSO QSO

(2.10)
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Toni BuTpara manuBa B TEBHMHM MICALb eKCIUTyaTalii Oyne BH3HA4YaTHCh 3a
bopmyIoro:

Qs = QsO Kkt (211)

HacTynHoro 4acTHHOIO TOCHIKEHHsI OyJI0 BCTAHOBJICHHS TIEPENTIKY HECIIPaBHOCTEH,
SIK1 BUHHUKAIOTh B IIPOIIEC] eKCIUTyaTallii aBToMoOUTIB. Y ¢l BIAMOBH 3a JOCIIIHUM Mepioj
OyJ10 3rpyrnoBaHO 3a MPHHAJICKHICTIO iX 10 MEBHOI CHCTeMH uM ckiamuuka [15]. ITicis
IIOTO OYJIO MiAPaxoBaHO 3arajbHy KIUTBKICTh BiMOB, KIJBKICTh BIIMOB Ha OIMHUITIO
PYXOMOTI'0 CKJIaJy B IpyIi Ta BiJICOTOK BiJ 3arajbHO1 KUJIBKOCTI BIJIMOB Y TPYIIi JIJIsi KOYKHOT
3 TOCHIKyBaHUX TPyIl. Pe3ynbratu po3paxyHkiB HaBeAeH1 B Tabmuii 2.12.

3 pe3yJbTaTiB pO3paxyHKy MO)KHA 3pOOMTH BHCHOBOK, IO yCi BIIMOBH, SKi
BHHHUKAIOTh B MPOILIEC] eKCILTyaTallii aBTOMOOLIIB, JAOIIIBHO PO3IIIMTH Ha JBi Tpymu [16]:

1) Ti, 4MsA KUTBKICTh 30UTBIIYETHCS 13 30UTBIICHHAM TEPMiHY ekcrutyaramii. Jlo Hux
BIJIHOCSATBCS €JIEKTPOOOJIaIHAHHS, CUCTEMa OXOJIOJKEHHS, KoJjieca, TajlbMiBHA CHCTEMa,
masicka, KI1, JIB3;

2) Ti, sIKi BHHUKAIOTh PIBHOMIPHO YIIPOJOBX BCHOTO TEPMiHYy eKcIutyatamii. Jlo Hux
BIJIHOCSATBCS CHUCTE€Ma BHUITYCKY BIANpaIlbOBAaHUX Tra3iB; CHCTEMa MAIIICHHS, CHUCTEeMa
KUBJICHHS; KY30B, PyJIbOBE KEPYBaHHS.

OxpeMo BHLICHO YCKIAAHEHHS B po0OOTI, BUKIUKaHI skicTio [IMM Tta nepioguyne
TEXHIYHE OOCIYyroBYBaHHS, OCKUIBKH, (PAKTUYHO, JdaH1 KaTeropii He BITHOCSATHCS O 3MIH
TEXHIYHOT'O CTaHy aBTOMOOLIIS.

VY3aranpHIOIOYM OTpUMaHl B pe3yJibTaTi JochikeHHs madi (puc. 2.19), cmin
3a3HAYUTH, 10 HAMOUIbIIA KIJTBKICTh BIIMOB MPUIIAJIa€ HA €JIEKTPOOOIaHAHHS, CUCTEMY
OXOJIO/KEHHS Ta KoJyieca. HallMeHIy KiJIbKICTh BIIMOB Ma€ pPyJIbOBE KEPYBaHHS, CUCTEMA
BUITYCKY BIJINPAIlbOBAaHUX Ta3iB Ta CUCTEMA MAICHHS.

Crni TakoX 3a3HAYUTH, 110 OJHUM 13 HAMPSIMIB 3HUKEHHSI 00CSTY Ta 30UIbIIICHHS
NEePIOMYHOCTI TEXHIYHOrO OOCIYrOBYBAaHHS € BJOCKOHAJEHHS KOHCTPYKIM MamuBHOI
anapaTypH 1 MABUILIEHHS 11 eKCIUTyaTaliitHOT TEXHOJOTTYHOCTI.

KO 3HWKEHHS TMOTY>KHOCTI JIU3elid y pa3l JOCSATHEHHS T'PaHWYHUX 3HOCIB IMPHU
BIJIperyJIbOBaHIi MaNuBHIA amapaTypl HE MEpEeBHINYE y aBTOTPAKTOPHHUX JABHUIYHIB, 3a

PI3HUMH JTaHUMH 10 5%, a MOTIpUIEHHSI €KOHOMIYHOCTI - 4-5%, TO P pO3pEryItOBaHHI



43

MAJIMBHOI anapaTypy HE BBAXKAETHCS 3a BIIMOBY, HA HOBOMY JM3€JIl MaAIHHS MOTYKHOCTI

ckianae 7%, a 30UTBIIICHHS] TUTOMOI BUTpaTH - 6%0.

SN

= 5,7314e0325
R?=0,9357

w

W HaiimeHyBaHHS CUCTEMU
YM CKJIaJJHUKA

— EkcnionenTHa
(HaiimenyBanus
CHUCTEMH UM CKJIAJHUKA)

[EEN

KinbkicTs BigMoB Ha oguH AT3 B rpymi
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(@)
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Puc. 2. 19. CymapHa KUTBKICTh BiZIMOB Ha OJIMHHITIO PYXOMOTO CKIIaTy
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Puc. 3.20. I'padiku po3moainy KiTbKOCTI HECIIPAaBHOCTEH 110 eJIeMEHTaM
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TakuM 4yMHOM, BiJ] 3MIHM TEXHIYHOTO CTaHy MAJMBHOI amapaTypu 3ajeXaTUMYTh
OCHOBHI TIOTY>KHICHI Ta €KOHOMIYHI MTOKa3HUKH JU3EIIS:

- HaJ1MHICTB;

- cTaOUIbHICTh TTAPAMETPIB;

- MUTOMI MacoBi Ta 00'€MHI XapaKTEPUCTUKH;

- piBeHb CTBOPIOBAHOTO IIIYMY;

- TOKCHYHICTb 1 TUMHICTB Ta3iB, IO BiANPAIFOBAIIH.

Y mrteparypi [12, 11, 15] HaromomryeTbcs, 10 Ha YacTKy BiAMOB MNaJMBHOI
anapatypu npurnajae Bijg 18 10 55% nopy1ieHb Ta moJoMOK AU3eNs Ta iX cepeaHs BiJHOCHA
4acToTa BIIMOB HaMO1IbIIa. 32 JaHUMH [S] cepeaHs BIIHOCHA YacTOTa BIAMOB JIJIs JeTaeih

najguBHOI anaparypu st popcyHok 10,5%, a1 maauBHOTO Hacoca BUCOKOTO THUCKY - 9%.

BucHoBkH 3a po3aijiom 2

BcTaHoBIEHO B pe3yJIbTaTi JOCIIIKEHb!

1. TemmnepaTypa HaBKOJIMIIIHHOTO CEPEJIOBMINA 3MIHIOETHCS 3a CHHYCOIOIIOHUM
3aKOHOM, a BEJTMYMHA aTMOC(PEPHOr0 TUCKY MA€ PIBHOMIPHUN PO3MOALT YIIPOJOBK POKY 1
3HaXOoUThC Ha piBHI 99,3 klla. 3aranpHuit gianason remmneparyp —-13...+26 °C.

2. OtpuMaHO DpIBHSHHS 3aJ€KHOCTI BHUTpPAaTH TMajuBa B TEeMIEpaTypH
HAaBKOJIMIIHBOTO  cepeloBHINA.  Bu3HaueHOo  Koe(illeHTM  KOperyBaHHs s
BIJIMOBIIHUXTEMIIEPATYP Ta BU3HAYEHI KOe(DIIIEHTH AeTepMIHAIIIT /IS 3HaY€Hb, OTPUMAHHUX
3a PIBHSIHHSIM.

3. IIpoananizoBaHi JaHi PO BiIMOBM OCHOBHUX CKJIQJHUKIB JIETKOBUX aBTOMOO1IIB
Volkswagen Tta ix 3B’s130K 3 BUTpaTOIO MajMBa. BCTaHOBJICHA YiTKa 3aJIe)KHICTh BUTPATH
najvBa BiJ TEpPMIHY €KcCIUTyaTallii aBTomMoOuUIs. OTpuMaHi TOJIIHOMIAIBHI 3aJIEKHOCTI
BUTPATH NAJMBA BiJ] KTBKOCTI MICSIIIB B €KCILTyaTaIlii.

4. Yci BIIMOBH 3a JOCHIIHUM Tepioj] Oyio 3rpynoBaHO 3a MPUHAICKHICTIO iX 110

MEBHOI CUCTEMHM UM CKJIaJHHUKA.
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PO3JILT 3
JTOCJIIKEHHS B3AEMO3B’SI3KY MK TEXHIYHUM CTAHOM TA
BUTPATOIO MAJIMBA JETKOBHUX ABTOMOBLIIB

3.1. Pecypc OCHOBHMX YACTHH Ta arperariB JIerkOBUX aBTOMOOLIIB

JUis  aHAMITUYHOTO JOCTI/KEHHS B3a€MO3B 3Ky MIDK TEXHIYHMM CTaHOM Ta
BUTPATOIO TTAJIMBAa aBTOMOO1UIIB HA MaTeMaTHYHIN MOjiel HeoOXiaHO chopMyBaTH BUX1THI
JaH1, sIKI BKJIFOYAIOTh TEXHIYHI XapaKTEPUCTUKU TPAHCIOPTHOIO 3ac00y, MOJIIHOMIAIbHI
3aJIC)KHOCT] allpOKCUMALIMHUX PIBHAHD, SIKI BXOASATh y MaTeMaTUYHY MOJIENb, MapLIpyT
PYXY 3 XapaKTEpUCTUKOIO NIUISHOK (AOBXKHUHA, PaJilyc MOBOPOTY, NOB3IOBXKHINA YXHJI) Ta
3HAYCHHS NapaMeTpiB, IKUMH OyyTh iMITYyBaTUCh HeclpaBHOCTI [14].

Sk Oyno 3a3HaueHO HAMOLIbII XapaKTEPHUMHU HECIPABHOCTSAMH, IKI BUHUKAIOTh B
MpoIIeCl EKCIuTyaTalii aBTOMOOUIS € HECHPaBHOCTI MIJBICKU, CUCTEMH OXOJIOKCHHS,
rajJbMIBHOI cuctemu, Koiic, JIB3 Ta KII.

B apcenani Touran € 6eH3UHOBI 1 AU3€TbH1 ABUTYHHU, 1 KOXKEH 3 HUX IUIKOM PEaIbHO
MoOAYMTH Ha aBTO, L0 EKCIUTYaTyIOThCs B YKpaiHi.

3a tBepkeHHsIM MoTopucTiB (pipmoBoi CTO, cepen OEH3MHOBUX arperaTiB CaMUM
6e31po0IeMHUM BUSBUBCS TIEPEBIPEHUI YacoM «8-kimananHuk» 1,6 1 MPI. MoTop Takoro
X 00csry, ane 3 0e3nocepeAHiM yrnpuckyBaHHsIM nanuBa FSI MeHIn HagiitHUil — B HbOMY
BIJI3HAYEHO BIIMOBY TUApOHATsKUATENs yaHmiora ['PM, a Ttakoxx mpoGnemu 3 camoi
JIAHIIOTOM, sika MOX€ po3TarHytucs a0 120-150 Ttuc. kM. bynaum Takoxx BUNAAKu
npockakyBaHHs JaHioora ['PM, mo mpusBoguno a0 ¢araabHOi 3ycTpiul KiamaHiB 3
MOPUTHIMH.

JBurys 2,0 1 FSI no306asnenunii noaiouux npobdiem — ['PM npuBoAUTHCS peMEHEM.
Moro 0co6mBicTh — peMiHb He BUXOKYE 3aIPOIIOHOBAHOIO BUPOOHHKOM pecypey B 180
TUC. KM, TOMY MOTOPHUCTH PajsiTh CKOPOTHTH 11ei TepMiH 10 90 tuc. kM. B 1anHoMy moTtopi
BiJ[3HA4YCHUI 0OpPUB 3aBOJICEKUX rO(p BUITYCKHOI CUCTEMH (3aCTOCOBYIOTHCS 2 OJ1.).

3 au3enbHUX arperaTiB HagiHImmA AsuryH 1,9 1. ¥V typ6onizene 2,0 1 Big3HAUEHI

BUXO/M 3 JIay MAIMBHUX (DOPCYHOK, BTIM, HESIKICH1 Ji€Tall BUPOOHUK 3MIHIOE T10 TapaHTii.
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[lepeBakHa OiunpIIiCTh aBTOMOOLTIB, HaBiTh Bepcii Cross Touran, MaroTh IpUBiA Ha
nepeaHio Bich. [loBHompuBiAHI BapianTm 4Motion 3 €IEKTPOHHO-KEPOBaHOT MY(TOIO
Haldex BimHOCSTBCS 10 pO3psIAYy €K30THKH.

s Touran npononyBanucsa 6-ctymindacti MKII, 3 Takoio * KiTBKICTIO CTYIEHIB
AKII Tiptronic (aBto 1o 2005 p), 6 1 7-ctynmiHdacti «podoT» DSG 3 1BOMa 3uerieHHsIMU
1 aIaTUBHOI TPOTPAMOI0, 31aTHOI MAJIAIITOBYBATUCS M1/l CTUIb 13U 1 3MIHIOBATH MOMEHT
NepeMHUKaHH Mepeaay , a TAaK0XXK Mae pexuM Sport.

Camum 6e3ripobiaeMHuM BusiBUBCs Tiptronic. «MexaHika» 31aTHA 3aB/IaTU KJIOMOTY
TUIBKH MpHU BeNMMKUX npoOirax. Tak, micas 100 tuc. kM 3HOC 3aB0€HOrO miamunHuka KII
(IposIBNIAETHCA MIBUIIEHOIO TYYHICTIO poOOTH), a Y Au3eabHuX Bepciid a0 150 Tuc. kM
BUXOJIUTH 3 JIay JBOBAaroBUi MaxOBHUK (XapaKTEpHUM CTYKIT IpU NEPEMUKaHHI Iepeay).

Henaniiini 1 DSG — B Hux Bia3HaueH1 npobaemu 3 EBY, 1o nposiBiseTbcsi puBKaMu
IpU IEpEMUKaHHAX. Y 6-CCTYyIIHYACTX - SIK MPaBUJIO, IpU Niepexoi 3 1-i Ha 2-10 nepenauvy,
a B 7-CTyIIEHEBY — I1I€ i1 MPU BKIIIOYEHHI 33JIHBO1. Y KpalioMy BUNajaky Ha gpipmoBomy CTO
MOYKHA ITPOBECTH caMOaJarTallii 34erjieHHs nuisixoM nepenpomuBku EBY, a sxuio 1e e
JIOTIOMOKE - TOBEIETHCS MIHATH 3HOCHBCS ITAKET 3UETIICHb.

CnpaBna miaBicka Touran B Mipy 30uTa 1 3a0e3nedye KOMITAKTBEHIB MPAKTUYHO
JIETKOBY CTIMKICTh 1 CIyXHSHY KepoBaHICTh. KOHCTpYKTHBHO XO0J0Ba aHaJOTi4HA
comnardipmoBux Golf V: monepeny - McPherson, 33ay - «6araropuuaxka». Ha 000x ocsix
- cTab1113aTOP MOMEPEYHOI CTIMKOCTI.

Ha mammx moporax xojoBa 3apeKoMeHyBajia cede sk T0BropiuHa. Tak, B mepeaHiit
miJBicIl MBHUIIIE 3a Bce (uepe3 80 TUC. KM) 3HOIIYIOThCS 3aJH1 CalIeHT-0JIOKH MepeIHIX
BAXKEJIB, a CTIKK cTaOuIi3aTopa MOXKYTh HNpoTpumarucs 6iu3bko 100 THC. KM, nepeaHi
caitnienT-610kH - 10 140 Trc. kM. Pecypc kynboBux onop - maixke 200 THC. KM.

VY 3anHiii «baratopuyaxka» Ha 100 THc. KM 3amMiHa BTYJIKH 1 CTiMiKK cTabinizaTopa
(3MIHIOIOTBCSI OKPEMO BiJl HHOTO) 1 BIIOIWHUKY 3aaHIX amopTu3aTopiB. [lo 120-150 Tuc. kxm
3HOILIYIOTHCSA «TYMKW» 3a/IHIX PO3BAJIbHUI BaxkediB (OpUTriHajbHA 3am4yacTHHa B 300p1 —
omm3bko 3 TpH/1000KkM). A pemTa calaeHT-OJIOKM 3aHIX BaXKeJiB 37aTHI BUTPUMATH

npoOir 6sm3bKo 200 Trc. kM. JJOBro city»kaTh 1 KOJMICHI MAIIKAITHUKY, aJie KOJIU IPUiiIe yac
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iX 3aMiHU, TOBEAETHCA PO3IIEAPUTUCS — BOHU 3MIHIOIOTHCS JIKIIE B 300pi 3 MAaTOUMHAMU
(six (ipMOBi, TaK 1 HEOPUTIHAIIBHI).

PelikoBe pyJibOBE YIpaBIiHHS OCHAIIYBAJIOCS €IEKTPOIiACHIIIOBaYeM. ABTO MEPUINX
pokiB Buiycky (2004-2006 pp.) BiApI3HSUIHCS HEIOBIOBIYHMM 3aUCIUICHHSM PEHKH 1
€JIEKTOMOTOpPa (3HOC TPOSABISIETbCS  XapaKTepHUM CTykoToMm). [li3Hime By3oi
MOJICpPHI3YBaIM, JIKBIAYBaBIIM If0 MpooOsemMy. HakOHEUHHMKH pynbOBUX TAT 3AaTHI
npo6irtu 100-150 THc. KM, a cami TSTH 1€ JOBIIIE.

XapakrtepHe cinadke Miciie Bcix arperaTiB FSI - BiqMoBa 1HAMBIAYaTbHUX KOTYIIOK
3anantoBaHHs (puc. 3.1). A nBuryHiB o0'eMoM 1,41 1,6 11 - 1€ 1 po3TsirHeHHs Jianitora ['PM,
a TaKOXX B1JMOBA T1JIPOHATSKUTEIIS.

Mexaniuni kopooku nepenad (MKII) noTypOyroTh TUIBKH MPHU BEIUKUX MPoOIrax -

oinbiie 100-150 tuc. km (puc. 3.2).

KOTYIIOK 3allaJIFOBAHHA

[linTikaHHS OXOJIOJKYIOUO1 PIAMHU TPHU3BOMASITH J0 3MEHIIEHHs ii 00’eMy 1, SIK
HACJII0K, 3SMEHIIICHHS 3aralibHOT KIJTbKOCTI TETUIOTH, Ky MTEBHHM 00’ €M MOKE BiJIBECTH BiJl
JIBUTYHA, 1110, B CBOIO YEPTy, MPU3BOJIUTH JI0 HOTO POOOTH Y Jl1arma30Hi TEMIIEPATYP, BUIIIOMY
3a ONTUMAJIbHUM, 200 MOBHOMY MeperpiBy. lleperpiB nBuryHa npu3BoauTh 10 3011bIIEHOT
BUITAPOBYBAHOCTI NAJIMBA 1, SIK HACIIJOK, MABUINICHIN BUTpaTI nanuBa. J[aHi HecipaBHOCTI
MOXKHa BpaxyBaTd TIPM MaTEeMaTHYHOMY MOJICTIOBaHHI ILIIXOM TPOIOPIIHHOTO

30UTBIIIEHHS MOTIHOMIAIBHUX KOE(IIEHTIB Il BU3HAYCHHS TOJMHHOT BUTpATH najiuBa. B
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po0ori [14] 3a3Ha4yeHo, 110 NMpu 301IIbLIEH] TEMIIEPATypH 0X0N0Ky040i pinuau 10 100 °C,
NUTOMa BUTpaTa MajauBa 30UTbIIy€eThCs Ha 6%.

Jlo HalOUIbII TUNOBHUX HECHPABHOCTEH TaJbMIBHOI CHCTEMH BIJIHOCSTBCS
HECIIPaBHOCTI, TIOB’sI3aHI 3 CHCTEMOIO IOjJadl TMOBITPSA, SKI BEAyTh JO HEMOBHOTO
pPO3raJIbMOBYBAHHSI, Ta 3aKJIMHIOBAHHS TaJIbMIBHUX MEXaH13MIB.

Cepen HeclipaBHOCTEH KOJIIC HAUACTIIIE 3yCTPIYAETHCS 3MEHIIICHHS TUCKY B IIMHAX,
110 MMPU3BOMTH JIO MIIBUIICHHS OMOpYy KoueHHs. B poborax [6-10, 14, 23-24] 3a3naueHo,
IO 3HIKEHHSI TUCKY B IMHAX MPU3BOAMUTH 10 30UIBIICHHS BUTpAaTHU ManuBa Ha 7%. B
po6oTi [14] 3a3HaueHO, 110 Take 30UIbIIeHHS MOXke csaratu 15%. B Toit ke dac, B poOOTI
[21] cTBepmKy€eThCS, 1110 TP 3MiHI IBUIAKOCTI B Aiana3oHi Bia 10 g0 50 km/ro, KoedimmieHT
OMOpY KOYEHHS JUIS IIWH BaHTAXHUX aBTOMOOUIIB, SIKI BHKOPUCTOBYIOTHCS B JUJIS
aBTOMOOLTIB, 30UIbIIY€ETHCS B cepenHboMy B 1,2...1,4 pa3u. 3icTaBUBIIM BUIIICHABEACHI
BIJIOMOCTI, JUIsi MAaT€MAaTHYHOTO MOJICTIOBAaHHS HECHPABHOCTEM KOJIC JIOIIIBHO
NPUIYCTUTH, 110, y JAlana3oHl HAWOUIbII XapakTEpHUX [JIs aBTOMOOUIIB poOOYMX

IIBUJKOCTEH, BEIMYUHA KOEPILIEHT OMOpYy KOoueHHs Oy/e 301mbpuryBaTichk Ha 40%.

3.2. Pe3yabTaT po3paxyHKiB J0CTiIzKEeHHS

[IpuiiHABIIM U1 PO3PaxXyHKIB 3HAYEHHS T'yCTHHM IIaluBa PiBHOIW 825 Kr/m°,
orpuMaemo 34,07 1/100 km. Jlane 3HaueHHS BiANOB1Ia€ BUTPATI MAJIMBA HOBOTO aBTOMOOLIIS
Ha gaHomy MapuipyTi (33,63 11/100 km) 3 BigHOCHOIO TOXHOKOT0 1,29%.

HactynHum etanmoMm MojentoBaHHsI Oyja iMiTalliss HECIPaBHOCTEHW 3 ypaxXyBaHHSAM
nepioly eKcIiulyaTalii TpaHCHOPTHOTO 3aco0y Ta TeMmeparypd HaBKOJIHUIIHbOIO
CEpEOBHILA.

JInsi KOKHOTO BHUIIAJKY, OMUCAHOro B Tabmuui 3.2, OyJ0 BHU3HAYEHO KOPUTYIOYl
koedimientn k; takr.B MaTemaTuuHy Mojens OyJiM BHECEHI MapaMeTpH, sIKi iMiTyBaju
MeBHY HecnpaBHicTh (Tabn. 3.2). [ami, oTpuMaHe 3HA4YeHHS BHUTpATH MajiuBa OyJ0
noMHoxeHe Ha K; Ta Kr. PesynbraT po3paxyHkiB HaBeneHi B Tabimii 3.2.

Sx BUAHO 3 TaONHIIl BiJHOCHA MOXKMOKa He mepeBuirye 5%.
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Tadomurs 3.2
Pe3ynbTaTit MaTeMaTHYHOTO MOJICTIOBAHHSI BIUTMBY XapaKTEPHUX HECIIPABHOCTEH Ha

BUTpATy MajuBa

Butpara nanusa
Te; 0 .
MicTIB t, °C Kt kt Po3paxyHko dakTH4Ha, BinHocHa
Ba, 1/100 kM 1/100 kM rnmoxuoxa, %
74 18,4 |1,015| 1,127 8,66 8,95 3,3
70 -6 1,034 | 1,126 9,29 9,32 0,3
71 1,7 [1,009 | 1,127 9,65 9,9 2,5

3a metomukoro [35], BuUTpaTa MaavWBa 3aJICKUTh BiJl IIBHUAKOCTI aBTOMOOLIS.

3araJbHUI BUTJISA] HOPMATUBHOT'O 3HAYEHHS BUTPATH TaJInBa:
K
Q =71+K2'V2, (31)
ne K; ta K, —xoedimienTu; V — MBUIKICTH aBTOMOO1JIS, KM/TO/I.

3HadyeHHs koediieHTiB K; Ta K, Oy BU3HAYEH] HACTYITHUM YHUHOM:

K — AKeVinax ikn B Ko Vinax 2 ik’ +C-Gg Vinax'0.01
1

N NaB3 (3'2)
__0.077-C'kp
K, = R (3.3)

ne A, B, C — xoediuieHTH, sKI 3ajiekaTh BlJ KOHCTPYKLUIMHMX NapameTpiB
aBTOMOOLIIS Ta XapaKTEePUCTUK YMOB eKcIutyaraiii; K. — mBUAKICHUNA KoedIieHT; V,, 4, —
MaKCHMaJlbHa MIBUAKICTH aBTOMOOUIS, KM/TOM.; gy — MepelaBajbHE YHCIO KOPOOKHU
nepenay, IO BIANOBITAE HAWBUINOI Tepedadi (3a SIKOiI JOCATaeTbCsl MaKCHUMallbHa
IIBUIKICTB); G, — Bara TpaHCOpTHOTO 3ac00y, H; 13 — inaukaropuuii KK/ aBuryna; kg
— (paxTop oOTiuHOCTI MOBiTPs, H-c?/M2.

Pecypc mammuu (y KM) 3a 3HOLIYBaHHSAM UWJIiHApO-niopiHeBoi rpynu (LIIT)

JIBUTYHA BU3HA4YaeThes [35] 3a hopmyroro:

(3.4)

ne Fpp3 — MakcumanbHe sHotryBanns y LI, Mr; y — IBUAKICTH 3HOIIYBAHHS, MI/XB.
MakcumanbHe 3HOIIYBaHHS BU3HAYAETHCS 32 (POPMYIIOIO:

Fugs = 0.523-10° S, - Dy, * oy * Xy * Smax (3.5)
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ne S, — xig mopuras (Biacrans Bigx HMT no BMT), m; D,, — miameTp umiiHapa, M;
Py, — WIUIBHICTE MaTepialy, 3 IKOr0 BUPOOJIEHO MIOPLIEHE, T/cM; X, — KIIbKICTh IMIHAPIB;
Omax — MAKCHUMaITbHE 3HOIITYBAHHS IMITIHIPA, MM.

AHaJi3 MaTeMaTHYHO! MOJIT BUTPATH TajuBa 1 PeCypcy JETKOBOTO aBTMOOLIS
HaBEJICHO Ha PUCYHKaX.

11,00
10,00 &
9,00
8,00
7,00
6,00 * o
5,00
4,00

y = 0,0005x? - 0,0904x + 10,364
R*=0,9416

ButpaTa nanmsa, 1/100 kKm

0 50 100 150
LLsnakictb pyxy aBTMob6ins, km/rog,

Puc. 3.3. XapakTep 3MiHM BUTPATH NaJIKMBa BiJ] IBUAKOCTI pyXy aBTOMOOLIS

500,00
y =-0,0662x2 + 9,8553x + 48,079
R?=0,9741

5 400,00 o * .
8]
AN
-
-
= 300,00
O
o
S
&
[¢°]
Q
£ 200,00
()
[a

100,00

20 40 60 80 100

LWeunAakictb pyxy aBTMobins, km/roa,.

Puc. 3.4. XapakTep 3MiHU peCypcy BiJ] IMBUAKOCTI pyXy aBTOMOOLISA
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3.3. BuznauenHs1 6a30B0i JiHiliHOT BUTPaTH NajauBa

Busnauennss 06a3o0Boi JIHIHHOI BUTpaTH MajJMBa Ta 11 IMOJAJbIIE KOPUTYBaHHS
MIPOBOJIUTHCSA B JICKIIbKA €TAIIiB.

1. 3a nonomoroto cucremu GPS BU3HAUA€THCSA €TATIOHHUN PEXUM PYXy aBTOMOOLIIS
32 BU3HAYEHUM MapIIPyTOM.

2. 3a otpumannMu GPS nmanumu, BeCh MapuIpyT pyXy pO30MBAEThCS HA TUISTHKHU 3
OJIHAKOBUMH yMOBaMHU pyXy (MPsSMOJIIHIMHA YU KPUBOJIIHINHA 3 OJIHAKOBUM TO3I0BXKHIM
YXHIIOM).

3. 3a 10nmoMOror0 MaTeMaTuyHOi Mojiei (11. 2) BU3HaUYaeMo 0a30BY JIIHIMHY BUTpATY
nanuBa Qs Ha JaHOMY MapHIpyTi.

4. @akTUYHA OYIKyBaHa BUTpaTa MMajMBa aBTOMOOLUISI IEBHOTO MEPIOAY eKCILTyaTaril
3a TMEBHOI TeMIlepaTypH HABKOJMIIHBOIO CEPENOBHUINA OyJe BU3HAYaTHCA SK J10OYTOK
JIHIAHOT BUTpaTH MaJMBa Ta KOPUTYyIOUHX KoedirieHTiB K; Ta Kr:

Qs = Qso - ki - kt (3.6)

KinbkicTh manamBa, iky aBTOMOO1JIb BUTPATUTH 3a 3MIHY Yy JITpax, Oy/ie BU3HAYATHUCh
3a OpMYJIOIO:

Q. =(Qs - S) /100 3.7)
7€ S — 3araJibHUM MpoOiIr 3a 3MIHY, KM.

Ha pucynky 3.5 mpeacraBineHo rpadik, SIKAN 1TIOCTpyE IWHAMIKY 3MiHM 0a30BOi
JHIAHOT BUTPATH MaJMBA BiJ PI3HUX 3HAYCHb TEMIIEPATypPH HABKOJIMIIHBOTO CEPEIOBUIIIA
Ta TEPMIHY €KCIUTyaTalii.

Ax BUIHO 3 Tabi. 3.5, pe3yJabTaTh KOPUTyBaHHS 0a30BOi JIHINHOI BUTpAaTH NajavBa
JIOCUTHh TOYHO BIJMOBIIaI0Th (DAKTUYHUM 3HAYCHHSIM, a BIJHOCHA TTOXHMOKA HE TIEPEBUIILYE
5%. 3HaueHHs BUTpPATU MaJliBa, OTPUMAHE B pe3yJbTaTl KOPEryBaHHs OyJeMO Ha3HBaTH
0a30BOI0 BUTPATOO MAJIMBA JIJIS 33/IaHOTO MAPIIPYTY.

Ha puc. 3.6 npencrasienuit po3miueHu rpad ctany npelu3iiHuxX JeTanei naiuBHO1
anapatypu. [lanuBHa amapaTypa mpejacTaBlieHa y BHUTJSAL JESIKOT CHCTEMH, SIKA MOXKE
3HAXOAUTHCS B OJHOMY 3 KUIBKOX CTaHIB: S - BCI NpENu3ilHI JeTalli 3HAXOIATHCS B

. . . / . .
npate3aTHOMY CTaHi, S; - BIIMOBa BiJ] po3nuiitoBaya OpCyHKH, S, - BIAOyJacs BiAMOBa
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ITyHKepHOT mapy, S, - BigOynacs BiAMOBa HArHITAILHOIO KJaNaHa, S, - Mic/sd BiMOBU
pO3MUIIIOBayYa BifOysacs BiMOBA IUIyHKEPHOI Hapu, S, - Micis BiMOBM pO3MHMIIOBAYA

BiI0yJ1acs BiIMOBA HArHITAJILHOTO KJIallaHa.

BuTpaTta nanusa, n/100 Km

0°C  eeeeeees 10°C —---20°C = - = 30°C

= = =20°C esesees-10°C

Puc. 3.5. 3anexHicTs 0230B01 JIHIHHOT BUTPATH MMATKBa BiJl TEMIIEPATYPH HABKOJIHUIITHHOTO

CEpelIOBHUIIA Ta TEPMIHY eKCILTyaTarlii

[lepexin cuctemMu 3 OAHOTO CTaHy B 1HIIMI BIIOYBAETHCS M JIEI0 MOTOKY BIIMOB 3
IHTEHCUBHOCTSIMU Ap (IHTEHCHBHICTh TOTOKY BIJIMOB PO3MUJIIOBAauUiB (POPCYHOK), App
(IHTEHCHBHICTh MOTOKY BiJIMOB IUTYH)XEpHUX mMap), Ayx (IHTEHCHBHICTH MOTOKY BiJMOB

HarHITaIbHUX KJIAMAaHIB).

So
)\'p A -
Si Si S
A A
S, S,

Puc. 3.6. Po3mivenuii rpad ctany nperu3iiHuX JeTajied Ha IPUKIIal MaJTuBHOT

amaparypu
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3.4. AHajii3 BUSIBJIEHHSI HeCHPaBHOCTell aBTOMOOIIIB, 110 BILVIMBAIOTH HAa

BUTPATYy NAJHMBa, B IpoLece eKCIIyaTanii

YactriHa HECTPAaBHOCTEH MPU3BOAUTH 10 Mai’ke MHUTTEBOTO 30LIBIIICHHS BUTPATH
najaunBa, a YaCTUHA — JI0 TIOCTYIIOBOTO.

Hanpukinaz, 3axkIMHIOBaHHS KOJIIC TPU3BOAUTH JI0 Mail’ke MUTTEBOTO 301IbIICHHS
BUTPATH MaluBa OCKUIBKM BUKJIMKaHE, SIK MPAaBHJIO, HEMOBHUM po3rajibMyBaHHsM. Lle, B
CBOIO 4epry, MPOBOKY€ BUHUKHEHHS JOJIAaTKOBOI CHJIM TEPTs, sIKa YUHUTH OMIP PyXy
TPAHCIOPTHOTO 3aco0y 1 BUMAarae JIOJATKOBUX BUTPAT MajuBa Ha ii mojoJjiaHHA. B
pe3yibTaTi JOCHIKEHHs, BCl MOJIOHI HecmpaBHOCTI OyJ0 BHSIBICHO 3a OCHOBHUM
KpuTepieM (KOJIM KOHTPOJBHUM IMOKA3HWK BUXOJUTH 3a MEXKI KOHTPOJIBHHUX JIiHIN), IO
CBIIUUTH PO T€, 1110 YACTKOBE 3aKJIMHIOBAHHS CYTTEBO 301IBIIYE OMIp PyXy TPAHCIIOPTHOTO
3aco0y. B okpemux Bumaakax 30UIbIICHHS] BUTPATH NajiuBa csraio 10 16%.

3aJIe)KHICTh THCKY NaJIMBOMNOJAYl CIPaBHOI MAajJMBHOI amnapaTypu, a TaKoX MICIs

imMiTanii kommekcHoi HecripaBHocTi (ng=850mun, N,=0,5) npeacrasnena puc. 3.7.

- i
S liFas, SN

Il 4NV NN
DA PSSR

WTaTHa cNpaBHa NaauBHa anapaTtypa;
TUck BiakputTa HK 0,8 MMMa, naameonogadi ¢popcyHkow 19,2 MMa;
Tuck BigkputTa HK 0,6 MlMa, nanmeonogadi popcyHkow 14,4 Mra;
Tuck BigkputTa HK 0,4 MIMa, nanmeonoaayi ¢popcyHkoro 9,6 MIMa;

Puc. 3.7. 3anexHICTh TUCKY NAIMBONOAAY1 BiJ KyTa moBopoty Banuka [THBT npu

HCCIIPABHOCTAX (I)OpCYHKI/I Ta HarHITaJbHOTO KJIalaHa
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[TpoBiBIIK momepenHiid aHami3 OTPUMAHMX JAHUX, MOYKHA 3pOOUTH BHCHOBOK, IO
ocnabyieHHs MPYKUHU HATHITAJBbHOTO KjamaHa 1 (GOpPCYHKH ICTOTHO BIUIMBA€E HAa POOOTY
HNaJIMBHOI anaparypy. XapakTep 3MIHU TUCKY TAJIMBONO a4l — HOTIPILIEHHS XapaKTEPUCTHK.
Tuck mManMBOMPOBOJY BHCOKOTO THCKY Taja€e, a TPUBATICTh LHUKIOBOI TMoJadi
301JIBIITY€THCS.

OcnabneHHs npyXWHU (OPCYHKH MOTIpUIy€e MapamMeTpu yHOPCKyBaHHS HabaraTo
CWJIBHIIIE, HIXK OCJTa0JICHHS HATHITAIBHOTO MPYKWHM KJIallaHa.

[Ipu imiTalii KOMIUIEKCHOI HecIpaBHOCTI (puc. 3.7) B 3aJ€KHOCTI BiJ TOTo, IO
MOBHICTIO MOPYLIYEThCS MpaBUiibHA poOoTa manuBHOI cekuli. Hempunyctumo (1o 45%)
3HWXKY€EThCS TUCK YIIOPCKYBaHHSI, a IIUKJIOBA [T0/1aya po3TATYETHCS 3a 4acoM y 2-3,5 pasu.

AHani3 ganux rpagiyHux 3aiexxHocrer (puc. 3.8) 103Bosisie 3p0OUTH BUCHOBOK, 1110
B MIpY 3HONIYBaHHS IUTYH)KEpHUX Map (SK HACHIAOK 30LIbIIEHHS BHUTOKIB IAJIMBA)
MaKCUMaJbHUI THCK NaJIMBOIOJAAYl 3HUXKYETbCA MpUOIU3HO Ha 5% KoxHI 20 THC. KM
po0iry aBToMo01J1sI, KpIM TOTO MaKCUMAJIbHUH THCK MaIMBOIO a4l 3MilyeThes y 0ik BMT
Ha 20 n.k.B. KoxH1 20 THC. KM. Ipo0iry. 30UIbIIYETHCS KUIBKICTD MMadMBa 10 HAAXOAUTH Y
UWTIHAPA JBUTYHA 10 CHAJaloyid  TUIKKM, OTXKE TOTIPHIYIOThCS  TapameTpu
CyMIIIOYTBOpeHHs. Bce 1e B KOMIUIEKCI HEraTMBHO TIO3HAYMTBCS Ha MPOIEC]
CYMIIIIOYTBOPEHHS Ta Oprasizaiiii poOo4oro UKy JBUTyHA Ta MPHU3BEE 0 MOTIPIICHHS
E€HEPreTUYHUX Ta EKOHOMIYHUX MOKA3HUKIB HOTO pOOOTH.

[ToenHani ocuMJIOrpaMy TUCKY MaIUMBOMNOIa4l PU OCIA0JIEHH] MPYXKHUX €JIEMEHTIB
najauBHOI amapatypu Ha 20% Ta 3aCTOCYBaHHI HEIITATHOTO MajJKuBa P YaCTOTI 00epTaHHS
k.B. 2000 x8! npencrasneni puc. 3.9.

3 inmoro 00Ky, Taka HECIIPaBHICTh SK 3MEHIICHHS TUCKY B IIMHAX, TPU3BOJIUTH 10
MOCTYMOBOTO 30IIBIIICHHS BUTpaTH MajlvMBa 1, 3a pe3yibTaTaMH JOCITIIKCHHS Oyla
BUSIBJIEHA 3a JIOAATKOBUM KpHUTEpieM (8 TOUOK MOCIHUIb 3HaXOAAThCA 3 OAHOrO OOKY
neHTpainbHoi JiHII). [locTynmoBe 3MeHIIEHHS THCKY B ULIMHaX BUHHUKAa€ BHACIHIJIOK
HErepMETHUYHOCTI caMOi IIMHM ab0 uepe3 HECNpPaBHOCTI HIMeNls 1 NPU3BOAUTH O
MOCTYIOBOTO 301IbIlIEHHS KOE(ILIEHTY OMOpY KOYEHHS, IO BiJOOpaKaeThCsl HA BUTPATI
najguBa. B cepemHpOMy, BHACTIOK 3MEHIIEHHS THUCKY B INMHHAX, OyJo0 3adiKCOBaHO

30UIBIIIEHHS] BUTPATH MaJnBa 10 8%.
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Puc. 3.9. 3miHa THCKY B MaJIMBOIIPOBO/I1 MPU HECTIPABHOCTI MAJMBHOI anapaTypu
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XapakTepHi HECTIPABHOCTI CUCTEMH OXOJIOJKEHHSI MOXKHA PO3JUINTH HA B TPYIIHU:
panToBUN BUXIJA 3 JaJy OKpEeMHUX ii €JIeMEHTIB Ta MIATIKaHHS B cucTemi. Tak, BigMoOBa
HAcOCy IMPHU3BOJUTH [0 PANTOBOro 30UIBIIEHHS BUTPATU MajlvMBa BHACIIJIOK PI3KOTO
3MEHIIEHHS E(QEKTUBHOCTI OXOJO/PKCHHS JBUTYHA Ta MIJBUIICHHS [lana3oHy HOTo
poOounx Temmeparyp, MO0 BelAe M0 IIJBUIIECHOI BUIAPOBYBAHOCTI MajlMBa Ta MOro
NepeBUTPATU. B 3alIe’)KHOCTI BiJl XapaKTepy HECHPABHOCTI, CIIOCTEPITaEThCs 30UIbIICHHS
BuTpaty nanusa 6...13%. [lixTikaHHS B CUCTEM1 OXOJIOKEHHS MPU3BOIUTD 10 301TBIIICHHS
BUTpaTH manuBa 10 5% 1 B pe3yJsibTaTi JOCHIKEHHSI HE OyJ0 BUSBJICHO CTATUCTUYHHX
CUTHAJIB, K1 O JO3BOJIWIM BUSBUTU HECIIPABHOCTI TAHOTO BUIY.

Brpara repmMeTHyHOCTI MIJABICKM Ta TajlbM NPU3BOAUTH 0 30UIBIIEHHS BUTpaTH
nanvBa B Mexax 5%.

OO0puBu pemenst 'PM cynpoBoKyBaJIMCh P13KUM 301IBIIEHHSIM BUTPATH NaJIkBa Ha
piBHi 6...8%, sike TpuMmainocs 3...6 AHIB O MOMEHTY HACTaHHs BiAMOBH. [laHe sBHIIE
MOSICHIOEThCSI THUM, IO MaTepian Joja€ TPAHUII0 TPUBKOCTI, HACTYINA€ TpaHUYHA
nedopmartisi (rpaHUYHE 3HAYEHHS PO3TATY), HATAT PEMEHS 3MEHIIYETHCS, BUHUKAIOTh
MIPOKOB3YBAaHHSA 1 K HACHIIJIOK, Tepeboi y ¢azax razoposmojaury. B 3amexHOCTI Bin
HABaHTa)XCHb HA JIBUTYH, PEMiHb B TaKOMY CTaHI 3HAXOJIWUTHCS MEBHHUM Yac MiCIs 4OTO
HACTYIIa€ PO3PUB.

Haii6i1b111 04eBHIHOIO HECTIPABHICTIO, SIKA BIJTUBAE HA BUTPATY TAJIUBa € MiATIKaHHS
B CUCTEMI JKHUBJICHHS. HecmpaBHOCTI TaKOr0 BUly XapaKTEPU3YIOThCS PI3KUM 301IbILIEHHSIM
Butpatu nanuBa (10 30% B 3aineXHOCTI BiJ IHTEHCHUBHOCTI MIATIKaHHS). SIK mpaBuiio,
HACTAIOTh PaITOBO.

HecnpaBHicTh 30BHIIIHIX CBITJIOBHX MPUOOPIB, FeHEpaTopa, cTapTepa, BIACYTHICTh
sapsmkanHss AKbB Ta >KuMBIIGHHS Ha CHOXXKHMBadyaxX TaHel MPUJIafiB HE MOXIUBO Oyio
BUSIBUTH 32 MOKA3HUKOM BUTPATU MaJMBa, OCKIJILKM BCl BOHM MOB’SI3aH1 31 3HUKEHHSIM
HABAHTAKCHHS HA €JICKTPUYHY MEPEKY.

HaiinommupeHimMu eJeMeHTaMu Ky30Ba, Y SIKUX BUHUKAIOTh HECIIPABHOCTI, € ABEPI
Ta OaraxHWK. [HKOJIM 3yCTpidHarOThCs TPINUMHU CKjia (J1000BOro abo OOKOBUX BIKOH),

HECITPaBHOCTI €JIEMEHTIB CaJIOHY Ta IMiJIOTH. BiIMOBH TakoTo BUIy HE MOXKJIUBO BHUSIBUTH
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3a TOKa3HWKOM BUTPATH MMaJTMBa, OCKUILKA BOHM BUHUKAIOTh MUTTEBO Ta HE MAIOTh 3B’ A3KY
3 CUJIaMH OTIOPY PYXY.

Takox 10 BIMOB, SIKI HE BJIaJOCS BU3HAYUTH 3a JIOMOMOTOI0 MOKA3HUKA BUTPATH
MajJnuBa BiTHOCSATHCS:

— moQT pyJIbOBOr0 KepyBaHHS, OCKIIBKM BIH XapaKTEpHU3ye CyMapHHM 3a30p Mix
€JIEMEHTaMH PYJIbOBOTO KepyBaHHS 1, SIK HACIIJOK, BIUIMBAE JIMIIE HA KUIBKICTh 0OEpTIB
PYJIBOBOTO KoJeca, Ky HEOOXiAHO 3pOoOUTH Ui MOBOPOTY, @ HE Ha CyMapHUU OIip
KOYEHHIO;

— MIATIKaHHS TIAPABIIYHOL PIIUHU 3 TIICUIIIOBAaYa KEpMa;

— MATIKaHHS B CUCTEMI MaIlleHHsI, OCKUIBKU 3arajlbHUi 00’ €M OJIMBU B ABUTYHI1 JIOCUTH
BEJIMKUI 1 HE3HAUYHI MIJTIKAHHA HE BIUIMBAIOTh Ha €PEKTUBHICTh MACTHJILHOTO MPOIIECY B
IILJIOMY;

— MPOTOpaHHS TIIYIIHUKA, OCKUIBKH, MO CYTI, JaHA HECTIPABHICTh 3MEHIIIY€ 3arajJbHUN
TiIpaBIivYHUHN OIip CUCTEMH, a OTXKE, TEOPETUIHO, MPU3BOJUTH IO HE3HAYHOTO 3MEHIIICHHS
BUTPATH NAJIMBA, SIKY MOKHA MIPUIHATH 32 CTATUCTUYHY MTOXUOKY.

HecnpaBHocTi kKopoOKu mepeaay, MoB’si3aHi 3 IEPEMUKaHHIM Tiepeaay, B OLIbIIOCTI
BUIAJIKIB MOXKYTh OyTH BHUSBIICHI BOJI€EM B mpoluect ekcruryaramii. HailOubm cyTTeBuii
BIUIMB HA BUTPATY MaJIMBa Ma€ BIJCYTHICTb MOKJIMBOCTI YBIMKHEHHsI TPEThOI Iepeaadi,
OCKIJIBKH PEKUM PyXy aBTOMOOLISl TaKUH, 110 OUIbIITY YacTUHY 4Yacy BiH Kypcye Ha I... 111
nepenadax. SKIo He BMUKAEThCS 3-4 Mepeaada, e 03Havae, Mo IIISHKY, K1 O BOIIN Mir
MpoixaTy Ha Hii, BiH 3MYIIIEHU! J0JaTH Ha 2-i1 mepejadi Ha MiABUIIEHUX 00epTax, 1o B
CBOIO 4epry, NpHU3BOAUTH A0 30UIbIIEHHA BUTpaTH nanuBa (10 8% 3a pe3ylibraraMu
JOCITIDKCHHS ).

AHaN3yI0u1 XapakTepUCTUKY TUCKY NanuBonoaayi Ha puc. 3.10, poOrMo BUCHOBOK,
0 THCK YMOPCKyBaHHS 3HM3WIOCA Ha 46%, TOOTO Maiike BABIYI, a IMKJIOBA IOjada
30uTbIMIIacs Ha 67%.

TakuM YMHOM, aHANI3YyIOUM OTPUMaHI MOTOPHI XapakTEPUCTHUKU, MOKHA JINTH
HEBTILIIHOTO BHCHOBKY Yy TOMy, 1o W ocnabnenHs npyxun HK 1 dopcynku nHa 20%

BHUBOAMTH JU3CJIb 3a MEXI1 ,ZIOHiJ'IBHOFO BUKOPHUCTAaHHA 3a IIPU3HAYCHHAM, TO IIPOBOJUTH
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BUIIPOOYBaHHS 3 MJIaHOBUM moripiieHHsaM cTany [TABT nHemae cency, Tomy 110 o4ueBHUIHI

MO/1aJIbIII MOTIPIICHHS MOTOPHHUX MOKA3HUKIB.
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Takox O4YeBMAHO, IO BUIIEONMCAHUX PE3YJIBTATIB JOCTATHHO A TOTO, 1100 Y
peasibHI  eKCIUTyaTalii CBO€YaCHO BHSIBIATH 3HIDKCHHS  XapaKTEPUCTHK  THUCKY
HaJUBOIOAAYl Ta HE JIOMYCKAaTH BUXOJY MOTOPHHX IOKA3HUKIB 32 PEriiaMeHTOBaHI MEXi.
KpiM 1poro, B mMepCHeKTHBI, IPYHTYIOUMCh Ha CTATUCTHUYHUX JaHUX, MOXXHa Oyge
INpPOTHO3YBAaTH MOMEHT HACTaHHS BiAMOBH Toro 4u iHmoro enemenra [IABT, ane me
NUTAaHHS HE BXOAWJIO 10 MEXi JaHOi poOOTH, mOTpedye T0IAaTKOBOIO BUBYEHHS Ta €

HalpsaMOM IIOJaJIbIIOTO I[OCJIiI[)KCHHH.

3.5. Pexomennauii po6oru

3.5.1. Hanpsimu peasizanii JaHUX [TOCJHIIKEHHSI. 3alpoONOHOBAHA METOJMKA
OLIIHKA TEXHIYHOTO CTaHy aBTOMOOLIIB 3a MOKa3HMKOM BHUTpATH MajlMBa MOXE OyTH
BUKOPUCTaHA Ui OIIIHKKA TEXHIYHOTO CTaHy JIETKOBHX, BaHTaKHUX aBTOMOOLIIB, SKi
3MIACHIOIOTh MICBKI, MIDKMICBKI BaHTaXHI nepeBe3eHHs. (OO0O0B’S3KOBOIO YMOBOIO
e(deKTUBHOTO ii BUKOPUCTAHHS € 00JaHAHHS PYXOMOTO CKJIaAy JaTYMKaMH PiBHS MajnuBa
a6o mudepeHIiaIbHUMU BUTpaToMipamu ta cucremoro GPS.

Ha mnepmiomy erami BOpOBaJKEHHS HEOOXIIHO c(hOpMyBaTH BUXIAHI JAaHHI IS
po3paxyHKy 0a30BO1 JIHINHOI BUTpATH MajvBa JJIsi TIEBHOTO MAapHIPYTy PyXy, JO SKHX
HaJeXKaTh:

e rabapuTHI pO3Mipu TPAHCTIOPTHOTO 3acO0Y;

o MacoBIi MOKa3HUKH TPAHCIIOPTHOTO 3ac00y — MOBHA Maca, COPsPKeHa Maca Ta
Maca Maca>kKupiB UM BaHTaXY;

® TIepeNaTOYHI YKciaa KOpOOKHU mepeaad Ta TOJI0BHOI mepeayi;

o TEOMETPUYHI TapamMeTpu KoJic — JiamMeTp o001y, BUCOTa MPOGUIIO;
JTUHAMIYHUHN paJilyc Ta pajaiyc KOYCHHS;

® 30BHIIIHS HIBUJKICHA XapaKTEPUCTUKA JBUTYHA;

® MOMCHT IHEPIIii MaxOBHKa Ta KOJIC;

e GPS nani Mapuipyty pyxy.
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3a HasBHOCTI CTaTUCTHUYHOTO CUTHANy NPO BIIXHIIEHHS y TeXHIYHOMY cTaHi, AT3
HANpaBIIIETBCS HA JlarHOCTyBaHHA. [lin Yac JlarHOCTYBaHHSA, B TeEpUIy Yepry
NEPEeBIPSAETHCS HASBHICTh HAWUOUIBII XapaKTEpHUX HECIpaBHOCTEH. 3a pe3ysbTaTaMu
J1arHOCTYBaHHS MPUHMAETHCS PIIICHHS MPO HEOOX1JIHICTh HAMPABICHHS TPAHCIIOPTHOTO
3aco0y B OJIMH 3 PEMOHTHHMX I1IPO3/ILJIIB MiIIPUEMCTBA.

O1iHKa TEXHIYHOTO CTaHy BaHTAXHUX aBTOMOOUIB, IO 3AIMCHIOIOTH 301pHI
NepeBe3eHHS B MEXax MICTa, 3A1MCHIOETHCA 32 TUM CaMUM IIPUHIIAIIOM, IO 1 aBTOMOO1ITIB.
OCHOBHUM yCKJIQAHEHHSIM B JJAHOMY BHIIAJIKy € OOJIIK MapUIPYTy PyXy.

HaiiGinbm1 edekTuBHE BUKOPUCTAHHS 3alPONOHOBAHOI METOJWKH MOXIJIMBE 3a
YMOBH, 1110 MapHIpyT pyxXy Oy/e CIUIaHOBaHUU 3a3fajieriib 1 BOJIA Oyne cyBOpo HOro
JOTPUMYBATUCh. TaKOXX MarOTh OyTH BpaxoBaHI 3MIHU Macu TPaHCIOPTHOTO 3aco0y, siKi
BUHHKAIOTh B HACHIOK BIIBAaHTAKEHHS YAaCTHHW BAaHTAXY YW  JOJATKOBOTO
JI03aBaHTAXXEHHS Y BIJMOBIIHUX NYHKTaX. Buxonsuum 3 1bOoro oOMEXKEHHS, HAWOUIBII
palioHAJIbBHUM BUKOPUCTAHHS JJAHOT METOJMKU BOAYAETHCA JJIsl OI[IHKU TEXHIYHOTO CTaHy
BAHTAKHUX aBTOMOO1IIB, SIK1 311MCHIOIOTH PETYJISIPHY JOCTABKY MIXK 3a31aJIET11b BIIIOMUMU
MyHKTaMd HaBaHTAXCHHS/PO3BAHTAKEHHS, HAMPUKIAJ JIOCTaBKa MPOIYKTIB 1 XIIOHHX
BUpOOIB B Mara3uHu 4 OyA1BEIbHUX MaTepialliB Ha OyIMaiilaHYuK.

BukopucTtaHHs 3ampONOHOBAHOI METOJUKH 3 METOK0 OIIIHKM TEXHIYHOTO CTaHy
aBTOMOOLTIB, IO 3MIMCHIOIOTH aApECHI JOCTaBKU A0 OYyJMHKIB HACEJICHHS, MOTpedye
ypaxyBaHHS OCOOJIMBOCTEH PEKUMY PYXy IO MEPeI0YINHKOBUX TEPUTOPISAX, IO CYTTEBO
YCKJIQJIHIOE PO3paxyHKH 0a30BOi JIHINHOT BUTpaTH nanuBa. OKpiM IBOTO, JOCUTH YacTO
OyBalOTh BUMAJKHU, KOJMU TaKl JOCTaBKU BIAMIHAIOTH YU MEPEHOCITh HA 1HIIMH Yac, 110
3MYIIy€ BOJISI MIHATA MAapLIPYT, a OTXKE PO3PAXYHKOBI 3HAYEHHS MOXKYTh CYTTEBO
BIIPI3HATHCS BiJ (PaKTUYHUX, TOMY IS TaKuX BHUJIB BaHTAKHUX TIEPEBE3CHb
BHKOPHCTOBYBATH 3alPOTIOHOBAHY METOJIUKY HE JOILIBHO.

JIist MIKMICBKUX BaHTAXHUX TIEPEBE3CHb XapaKTEPHUMH € 3HA4HI JOOOBI MpoOiru
(Bix 300 mo 1000 xm). Ile o3Hayae, M0 CTATUCTUYHUN CUTHAJI MPO HECIPABHICTh MOXE

BUHUKHYTH B MOMEHT, KOJIM BOJI1 3HAXOIUTHCS B PEHCI.
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3.5.2. OrpyHTyBaHHSl BUKOPHMCTAHHSl B3a€MO3B’A3KYy KoeQilieHTIiB 3MiHM
pecypcy Ta 3MiHM BHTPATH NMaJuBa JJIs aBTOMOOiIs. Bukopucranus dopmyim (3.4)
JI03BOJISIE TIEPEXOAUTH BiJl METOJUKM HOPMYBaHHS BUTpaTH mnaiuBa [36] A0 METOIUKH
KOPEKTYBAaHHS peCypCy TPAaHCHOPTHHUX MalluH. [ 3pyyHOCTI BBeIeMO JBa KOC(IIIEHTH:
3Mminu pecypey (kp) Ta 3MiHM BHTpaTH manusa (Kg) BIJHOCHO HOPMATUBHOIO 3HAYCHHS

BI/IITIOBITHOTO ITOKa3HUKa. 1T00TO:

k=% kg = oF (3.8)

ne Ly 1 L, — BIANOBIIHO AliiCHE Ta HOPMATUBHE 3HAUYECHHA NMPOOIry aBTOMOOLIISA, KM;

Qx 1 Q, — BiAMOBIAHO (aKTUYHE Ta HOPMATHUBHE 3HAUYCHHS BUTPATH MaJMBa
aBToMoOu1s, 1/100 KM.

Ha puc. 3.6 300paskeHo rpadiyauii B3a€MO3B 130K Koe]imieHTiB 3MiHu pecypcey (k)
Ta 3MIHM BUTpath nanusa (k) aus aBToMoO1s.
1,30 l
1,20
1,10
1,00
0,90
0,80
0,70
0,60

0,50
0,40

y=0,2179%x%- 1,064x + 1,7567
R?=0,9931

KoediuieHT 3miHM pecypca

0,6 0,8 1 1,2 1,4 1,6
KoediuieHT 3miHM BUTpaTH NaaunBa

Puc. 3.6. B3aem03B’ 5130k K0€diIi€HTIB 3MIHU BUTPATH TAJIUBA Ta PECYPCY

[Tpunmyctumo, mo aBTOMOOUIb pPyXa€eThCsl Yy HACTYNHHUX YMOBax: micto JIHimpo,
TemnepaTypa moBitps -3 °C, 3arampHuii npooir — 120 tuc. kM. 3rigHo Metoauku [36]
BUTpATy najuBa MoxHa 3011bmuTu 10 20 % (15 % — 3a micto, 2 % — 3a KJIiMaTu4yH1 YMOBH
Ta 3 % — 3a TeXHIYHUI cTaH a0o BiK). Y IIbOMY BUMAJKy KOE(IIIEHT pecypcy CTAHOBUTUME

0,84 (puc. 3.6). Tomi, 3a HOpMmaTuBHOrOo pecypcy 500 THC. KM, 3arajlbHUM pecypc
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aBTomMoO11a Oyae 352 tuc. kM. [lepiognyHicTh TEXHIYHOTO OOCIYTOBYBaHHS OB’ sA3aHa 13
TPUBANICTIO UKy Buioro mopaaky. [Ipo6ir mixk TO-1 ta TO-2 motpibHO 3MiHIOBATH
IpOIopIiitHO pecypcy. 3riaHo [36] ans aBToMOOLIS BCTAHOBJICHO HACTYIHY HOPMATHUBHY
nepioAndHICTh TeXHIYHOTO 00cyroByBaHHs: TO — 10000 kM. J[71s po3rIstHYyTOTO MPUKITA Ty
nepioaAu4HicTh TO 3MEHIIUTHCS.

AHaNITHYHI 3aJ€KHOCTI HE 3aBXK/JU 3PYYHO BUKOPUCTOBYBATHU Ha MpakTuil. OmHaK
Ha OCHOBI MaTE€MaTWYHOI MOJEINI MOKHA PO3POOUTH KOMIT IOTEpHY Mporpamy, ska Oyne
IHTeTpOBaHA Yy TEXHOJIOTIYHUN Tpolec OOpOoOKM NUISXOBOI JTOKyMEHTaIlli Ta B
ABTOMaTUYHOMY peXUMI1 OyJ€ pO3paxOBYBaTH MEPIOANYHICTh TEXHIYHOTO OOCITYTOBYBaHHS
Ta pecypc aBTOMOOUIS 3 ypaXyBaHHSIM YMOB eKcIUTyarailii. JloCTOBIpHICTh pO3paxyHKIB 3a
MaTEeMaTHYHOIK MOJIEIIIO MOKE OyIU MOKPAIIEHO 32 PaXyHOK OUIbII TOYHOI'O BU3HAUEHHS

3HAYEHb EMITIPUYHUX KOE(IIIE€HTIB, HAIPUKJIIAJ, METOJOM MAIIMHHOTO HABYaHHS.

3.5.3. BukopuCTaHHSI AaBTOMAaTHM30BAHOI CHCTeMM HIATPMMKH BOAisA Yy cdepi
00¢cJIyrOByBaHHs JIETKOBOI'0 ABTOTPAHCIOPTY. 3 MPOBEAEHOTO aHa13y (PYHKI1OHAIBHUX
MOKJIMBOCTEH OOPTOBUX KOMITFOTEPIB PI3HUX KJIACIB, & TAKOXK 3 HABEJACHUX PO3POOHUKAMU
MEpENiKIB  KOHTPOJIbOBAHUX [JIarHOCTMYHUX TapaMeTpiB Ta IX I1HAMKAIH, 10
XapaKTepU3yIOTh TEXHIYHUM CTaH aBTOMOO1JISI, MOKHA YKJIACTU TaKe:

- BMBEJCHHS I1HIMKaLli NPOBOAMTHCA y MOMEHT IOTOYHHUX MHTTEBUX 3HAUYEHb
KOHTPOJIbOBAHUX J1arHOCTUYHHUX MTapaMeTpiB;

- IpY BUKOHAHH1 CIIPOLIEHUX MPOLEAYP, MOB'A3aHUX 3 OMEPATUBHOIO JI1arHOCTUKOIO
TEXHIYHOTO CTaHy aBTOMOOLUIS,, BUBOAUTHCS 1HIUKALIS MPO HECHPaBHICTh 3a (aKTOM ii
BUHMKHEHHS, TPU LIbOMY B OOMEXYBaJbHUU pPEXKUM MEPEBOAUTHCS (YHKIIOHYBAHHS
MPOTPaMHOI KOMIIOHEHTH,;

- BUKOPHUCTaHHSl «BIPTYyaJIbHUX JATYMKIB», Kl HAJAlOTh KOMIM'IOTEPHIN CUCTEMI
3HAYCHHS MapaMeTpiB Ta Il apaMeTpU BU3HAYAIOTHCS CUCTEMOIO SIK «3011HI», y 6aratbox
BUMAJKaX IHTEHCU(IKYIOTh MPOIEC BUXOY 3 JIaJy HECIPABHOTO BY3JIa;

- IHJIMKAIlisl HECIIPABHOCTI By3Jla aBTOMOOLIIS, 1110 BUHUKIIA, CIIPUSIE TOMY, III00 BOJI1iM
NPUMHSB PIIIEHHS MPO MOXJIMBICTh MOJANBIIOI €KCIUTyaTalii aBTOMOOLIs, OJHAK Taka

1HIMKAIlISA 1 caMa CUCTeMa He MIATPUMY€E HEOO0X1HOT ONEPaTUBHOCTI 1 MPAKTUYHO BUKIIFOYAE
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MOKJIUBICTh 3all00IraHHS BUHUKHEHHIO HECTPABHOCTI B TMEBHOMY BHIAJKY, IO YacTO
MPU3BOAUTD J0 MO3AIJIAHOBOTO PEMOHTY.

3 aHamizy HOMEHKJIATypd KOHTPOJIbOBAHMX Ta BIJOOpaXKyBaHUX MapameTpiB
TEXHIYHOTO CTaHy aBTOMOOLJIS MOKHa 3pOOMTH BHCHOBOK, IO OOpPTOBI A1arHOCTHYHI
KOMIT'IOTEpH JIUIIE BIAMOBIIAIOThH 3arAJIbHOMPUIHATUM TE€OPETUUHUM PEKOMEHAAIISNM, K1
Ope'sBISIIOTECA 10 MOOUIBHUX JIIaTHOCTUYHUX CUCTEM i aBTOTpaHcnopty. [Ipuyomy
TaKi CUCTEMH JA1arHOCTUKH 0OMEXeH]1 JUIIe PYHKIIIMU KOHTPOJIIO Ta 1HAUKAL] TOTOYHOTO
CTaHy BY3JIB Ta arperariB, 1 TOMYy TakKi CHUCTEMHU MOXHa BIJTHECTH 10 KOHTPOJILHO-
BUMIPIOBaJIbHUX NMPOrPaMOBAaHUX aBTOMATIB.

Bogniii, 3a meBHOTO peXuMy €KCIUTyartallii aBToOMOO1Is, 3amo0irae HOro MOKIJIHUBIN
HecnpaBHOCTI. CTaHgapTHI OOPTOBI CUCTEMHM JIIarHOCTUKHU MOKA3YIOTh BOMAII0, Y KpaIoMy
pa3i, MOTOYHMUU CTaH aBTOMOOUIS, ajeé HE MOXYTh IMONEPEIKATH MPO MONKIHUBY
HecIpaBHICTb. To0TO. mpu MOOYMOBI MPOrPAMHO-TEXHIYHUX CHUCTEM J1arHOCTYBaHHS
aBTOMOOUII HEOOXITHO 3aKJacTH 1A€0Joriro MnoOynoBU 1H(POpPMALIAHOT CUCTEMHU 3
ypaxyBaHHSIM INTYYHOTO 1HTEIEKTY.

3acToCyBaHHS 1HTEJIEKTYaJbHOI aBTOMATU30BaHOI CUCTEMH, KPIM TOTO, PO3ILIUPHUTH
(yHKIIOHAJIBHI MOKJIUBOCTI OOPTOBOIO KOMIT'HOTEpa aBTOMOOWISA BIJl A1arHOCTUYHHUX /10
MIATPUMKU MPUAHATTS PIIICHb BOJIIEM I0JI0 KOPUTYBAHHS MOJAIBIINX JT1H.

JlocnmikeHHsT TPUYMH aBapidiHUX CUTYyallld MOKa3ajo, 1[0 MPUYMHOKO BIJMOBH
aBTOMOOUIS € BIJACYTHICTh y BOJISl ONEPAaTUBHOI 1H(GOpPMALIT TPO CTaH BY3JiB Ta CUCTEM
aBTOMOOLIA. AJie HaBITh SKOU Taka iHopMmallis Oyia, TO BOAIEBI BCE OJHO HE 3PO3YMITH,
SIK1 711 BIH IOBUHEH 3pOOUTH 3apa3: YU 3yIMUHUTHCS 1 UeKaTH €BaKyaTop, UM MPOJAOBKYBATH
pyX J0 HaWOIMKYOTro NMYHKTY oOciyroByBaHHS. OT)Ke, HaJaHHS BOJIEBI ONEPAaTUBHOI
iH(dopMarllii He JMIe Mpo CTaH aBTOMOOUISA, a W TPO TEHACHINIO 3MIHU I[OTO CTaHY
(IporHo3y) 103BoJsiE BUOpPATH ONTUMAJIBHUN PEXUM EKCIUTyaTallli aBTOMOOLIS Ta 3HIXKYE
HWMOBIPHICTh HE3aIJIAHOBAHOTO PEMOHTY, a TAKOXK 3HIDKYETHCS MOMIIUBHUUA PU3UK, SKUN
MpU3BEIe 10 aBapii MiJi yac eKCITyaTallii.

AHani3 NpU3HAYEHHS EJIEKTPOHHUX CHCTEM YIPaBJIHHS Cy4acHUM aBTOMOOLIEM
(6opToBa cucTema ymnpaBJiHHA PEXUMOM pOOOTH IBUTYHA, OOPTOBA HaBITaIliiiHA CUCTEMA,

CHUCTEeMHM 3a0e3NedeHHs1 Oe3leKr, OOpTOBa CHCTeMa MOXKEKOTaClHHs Ta 1H) TMOKa3ye, IO
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O00opTOBa cUCTEMa aBTOMATH30BAaHOT'O MPOTHO3YBAHHSA TEXHIYHOTO CTaHy aBTOMOOLIA HE
nyOmoe (DyHKIT 1HITUX CHCTEM, a HaJa€ MPUHIIMIIOBO HOBI MOXKJIMBOCTI 1 MOXe OyTH
BKJIIOYEHA B CKJIAJ CHUCTEMH aBTOMAaTH30BAaHOTO YIPABIIHHS E€KCILTyaTalli€l0 aBTOMOOLIA
pa3oM i3 MmiicucTeMaMH, 110 BK€ BUKOPHUCTOBYIOTHCSI.

HuHi icHyt0Th OOpTOB1 J1arHOCTUYHI KOMIT'IOTEpH, (DYHKIT SKHX PO3IIMPEHO 10
BUKOHAHHS HU3KHU CIIPOLICHUX JIarHOCTUYHUX MPOIEyp OCHOBHUX BY3JiB aBTOMOOLNS Y
yaci iioro ekcrutyarauii. [Ipotietypu 1iarHOCTHKY, SIKi MPOBOAATHCS TAKUMU KOMIT' IOTEpaMHU
B peaJIbHOMY Yaci, HE € BHUYEPIIHUMH, OCKUIBKUA 3BOJAATHCS 10 BU3HAYCHHS HAJEKHOCTI
TIarHOCTHYHOTO TapamMeTpa KOHTPOJIBbOBAHOTO JOMMYCTUMOrO ab0 HEIOMyCTHMOTO
Jlana3oHy 3HadyeHb. Takli MpoLEAypH CIPsSMOBaHI HAa BHU3HAUEHHS (PAaKTUYHO HASBHUX
HECIPaBHOCTEH aBTOMOOLIS.

Ponb cepBicHOro o00CIyroByBaHHs, IO 3a0e3neuye e(pEeKTUBHE BUKOPHUCTAHHS
yctarkyBaHHs TO1P € oqHUM 3 OCHOBHMX KOMIIOHEHTIB, 1110 JO3BOJISIOTH MiITPUMYBaTH

MapKy HIANPUEMCTBA 1 MOro MPOIYKIIIi Ha BUCOKOMY piBHI (puc. 3.7).
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Habip indopmartiiinux cepiciB B3aemoxii aBToBmacanka ta CTO, o0'eqnanuii B
€IMHY MPOTPAMHY peatizallito, 103BoJsie eheKTUBHO BUPIIITYBATH ABA MIPUKIIAIH] 3aBIaHHS:

- 3aIIUC Ha TeXHIYHE 00CTYyroByBaHHS T4 PEMOHT B aBTOMATU30BAaHOMY PEXHMI;

- aBTOMAaTUYHE BU3HAYCHHS WMOBIPHUX HECIPABHOCTEH 3a HEMPSIMHUMHU O3HAKaMH,
BKa3aHUMU BOJIleM, 0e3 yuacTi npamiBHukiB CTO.

Sk110 mpaBUIIbHO BU3HAYUTH O€3J114 TMOBIPHUX HECIIPABHOCTEH, TO B Psi/ii BUTIAJIKIB
MO>KHa 3a00ITTH BUXOTY 3 JIay KIFOYOBHX 1 JOPOTUX BY3J1B aBTOMOOLIS y pasi cepio3HOi
noJioMku, abo cruianyBaTu BiaBigyBaHHS CTO y pa3i HEKpUTHYHOI HECHpPAaBHOCTI B
3py4YHUU JUIs1 aBTOBJIACHUKA Yac.

[ToTpiOHO HampaBUTH Taki IHGOPMAIIHHI CUCTEMH Ha MIATPUMKY TIPUUHATTS BOIIEM
PIIIEHHS MPO TE, B IKMX PEKUMaXx 3/11MCHIOBATH MOJIaJIbIIIe KEPyBaHHSA aBTOMOOLIEM MEBHOT
MapKy Ta MOJIENi: 3YNUHATUCS Ta YEeKaTH Ha €BaKyaTop, CIIAyBaTH 0 HAHOIMKIOTO
nyHKTy aiarHoctuku abo CTO. Matouu Taky 1H(opmaItito, BOJii 3 BACOKOK HMOBIPHICTIO
3MOX€E 3amo0IrTH MOCHJICHHIO HECHPAaBHOCTEH 1 MOXIJIMBY BIIMOBY, SIKa MPHU3BEIE [0
M103aIJIAHOBOI'0 PEMOHTY aBTOMOOLIS.

PeanizyBatu Taky iHQopMalliiiHy cucteMy (TeleMaTU4Hy IIiJICHCTeMY) MOKHa 3
EKCIIEPTHOI CHCTEeMHM 3 IHTEJEKTyalbHOI KOMIIOHEHTOI0. BoHa 3abe3meuyBaThMe
aHATITUYHY Ta MPOTHOCTUYHY 0OpOOKY MOTOYHOT 1H(OpMaIlii, IO CTOCYETHCS K MPOIIECY
(GyHKIIIOHYBaHHS aBTOMOOWIS 3arajoM, TaKk 1 OKpEMUX HOTOo BY3JiB, Ta arperaris, IO
MpU3BEJE 10 aBTOMAaTU3allli MpoIecy MIATPUMKH KOPUCTyBada y cdepi oO0CayroByBaHHs

MIPUBATHOTO JIETKOBOTO aBTOTPAHCIIOPTY.

3.6. Po3paxyHOK eKOHOMIYHOro egekTy BiJl OWIHKM TeXHIYHOr0 CTAaHy 3a

MOKA3HUKOM BUTPATH MAJIUBA

[ToTentiiinuii ekoHOMIYHUM €EKT BiJ BIPOBAKEHHS METOUKH OIIHKY TEXHIYHOTO
CTaHy 3a IIOKa3HUKOM BUTpATH TajMBa MO’KHA OI[IHUTH KIJBKICTIO TMOTEHIINHO
36KOHOMJICHOTO MaJIiBa BHACIIIOK CBOEYACHOTO BHUSBIICHHS TEXHIYHOI HECTIPABHOCTI, SIKa

IMPU3BOAUTH OO0 IICPCBUTPATH.
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JIist po3paxyHKy KUIBKOCTI MOTEHIIIHHO 3€KOHOMJICHOTO TajnBa, 3 yChOro 00’ €My
CTaTUCTUYHHUX JaHUX OyJI0 BH3HAUYEHO MEPIOAM, KOJM BHUTpaTa MalMBa BIAPI3HSIACH Bij
HOPMATUBHOI OUIbINE HIXK HAa 5% Yy IPOJOBXK OLIbIIEe HIXK 2-X JIHIB Ta BU3HAUYEHA PI3HULSA
MK (PaKTUYHOIO BUTPATOIO Ta CEPEAHIMH 3HAYEHHSIMU B 111 MEpioau. 3arajbHa KUTbKICTh
MOTEHIIMHO 36KOHOMJICHOTO TaJiiBa MpeJCTaBiisge COO00 CyMy 3HA4eHb 3a BCl BIIOBIJIHI
Hepi0/IHu.

B 6epe3sni 2014 poxy mitp 6en3uny A-95 komryBas 13 rpH 7 KoIIL., 32 JITp AU3ENS
notpibHo OyIo 3ariaTutu 12 rpH 18 Korl., a 3a aBTOMOO1IEHUI a3 — 6 TpH 56 kon [38]. 3a
naanmu Minginy, B 6epe3ni 2021 poky nitp 6enszuny A-95 — 28 rpu 85 kom., qu3nanusa —
27 rpH 73 xom., ra3 — 15 rpu 41 xor. 3a 7 pokiB OCH3UH, AU3€Jb, T'a3 MOI0POKUIATN O1TBIIT
HDK yABIYI.

[TpoanamizyBaBim cratucTudHi AaHi 3a 2021 pik, 6y70 BCTaHOBJIEHO, IO KUIBKICTh
MOTEHIIHO 36KOHOMJICHOTO TMajiiBa CTAaHOBUTHh 532,23 miTpiB 3a pik. SAKII0 NPUNHSITH A0
yBaru, 1o BapTiCTh Au3enbHOrO0 nanuBa B auctonani 2021 pomi ctanosuna 30,61 rpH. (puc.

3.11-3.12), To BapTiCHUI EKBIBAJIICHT 3a3HAYEHOI OTEHIIIHOT €KOHOMIi CTAHOBHUTH:

E =532,23 - 30,61 = 16291,56 rpH.

Twn TonnAuea Celuac 1 Hepento Hasapg, 1 mecay Ha3ag 1 rog Hasag
BeHsun 92 €1.015 + € 0.008 + €0.071 + €0.323
A079% AT52% A 46.68%
BeHsuH 95 € 1.046 + € 0.009 + €0.074 + €0.322
A087% AT61% A 44.48%
BeHsuH 98 €1.112 + €0.008 + €0.073 + €0.345
A0T72% AT703% A 4498%
Jnsens €1.007 + € 0.006 + €0.078 + €0.304
A 0.60% AB4D% A4324%
a3 (LPG) € 0.607 + € 0.004 + €0.028 + €0.226

A 066% A 484% A 59.32%

Puc. 3.11. /Ilunamika 11iH Ha aBTOMOO1JIbHE MMAJIMBO 32 PiK, THXKJICHb
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HnHamika UiH Ha 6eH3uH, aM3nanueo, ras Ha A3C YkpaiHu
IoH.
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Puc. 3.12. JIlunamika 3MiHH I1iH Ha MMaTUBO 3 BepecHd 110 k0BTHA 2021 pik B YkpaiHi

BucHoBkH 3a po3aijiom 3

1. O6GrpyHTOBaHO BUXIHI JaH1 JJI aHAJITUYHOTO JOCIIKEHHS B3a€MO3B’ SI3KY MIXK
TEXHIYHMM CTaHOM Ta BHUTPaATOK TajJMBa aBTOMOOUINB Ha MaTEMaTHYHId Mojenm 3
ypaxyBaHHSIM OCOOJIMBOCTEH MapIIpyTy eKCIUTyaTallii, TeMIlepaTypd HaBKOJIHIITHBOTO
CepeloBHIlla Ta 3MIHM TEXHIYHOIO CTaHy BHACIIOK HOPMAaJIbHOI eKCIUTyaTtamii 3a
MIPU3HAYCHHSIM.

2. OUIHEHO MOTEHUIWHUNA €KOHOMIUYHUN e(eKT BiJ BUKOPUCTAHHS 3alpONOHOBAHOI
METOJIVMKH BHSBIICHHS HECIPABHOCTEH 3a ITIOKAa3HUKOM BHUTpATH MaJMBa, BapTICHUHN

€KBIBAJICHT SIKOTO CKiaaae 16 Tuc. IpH.
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BUCHOBKHA

VY kBamidikariiiHiii poOOTI MaricTpa BHpINIyBaJlacsi BaKJIMBa MeTa — OIlIHKA
TEXHIYHOTO CTaHy aBTOMOOUTB kaTeropii M1 3a TNOKa3HUKOM BUTpPAaTH NaNMBa, IO
JI03BOJISIE IOTIEPETUTH YACTUHY B1JIMOB, SIKI CYTIPOBOJIKYIOTHCS IEPEBUTPATOIO MATHUBA 1, SIK
HACJIII0K, 3MEHIIUTH 3arajibHO PiYHYy HOro BUTpaTy. Y XOJi BUKOHAHOI POOOTH OTpHUMaHI
HACTYTHI OCHOBHI Pe3yJIbTaTH:

1. B pe3yibTaTi TEOpETUYHUX AOCITIIHKEHb OYJI0 BCTAHOBJIEHO, 1110 TOKA3HUK BUTPATU
MajanBa 3aJ1eXITh O 3MIH YMOB €KCIUTyaTalli, Ma€ IpsIMUI 3B’ 130K 3 PsIIOM HECIPABHOCTEN
Ta MapaMmeTpiB aBTOMOOLIIB 1 TOMYy MOX€ OyTH BUKOPUCTAHMM SIK KpUTEPIH NIJIsi OLIHKH
TEXHIYHOTO CTaHy JIETKOBUX aBTOMOO1LIIB Kareropii M1.

2. [IpoanasizoBaHi aHi PO BiIMOBH OCHOBHUX CKJIQTHHUKIB JIETKOBUX aBTOMOO1IIIB
Volkswagen Tta ix 3B’s130K 3 BUTpaTOO NMajiBa. BCTaHOBJICHA YiTKa 3aJIe)KHICTh BUTPATH
najnBa BiJl TEPMiHY €KCIUTyaTalli aBTOMOOLIS.

3. BukopucTanHs MigX0Ay MO0 OIIHIOBaHHS (PAKTUYHOI 3MIHM TE€XHIYHOTO CTaHy
PYXOMOTO CKJaay, MOKHa CKOPEryBaTH MEpIOJUYHICTh TEXHIYHOTO OOCITYyTrOBYBaHHS 3
ypaxyBaHHSIM pealbHUX YMOB €KCILTyarallii, o CIpHs€ MiABUIICHHIO eKCILTyaTaliiHol
HaIIHHOCTI aBTOMOO1IIB.

4. O1iHeHO MOTEHIIHHUA €KOHOMIYHHUMA €(eKT BiJ] BUKOPUCTAHHS 3aMPOTIOHOBAHO1
METOJIMKA BHSBJICHHS HECIPAaBHOCTEH 3a TMOKA3HUKOM BUTPATH TMajlHWBa, BapTICHUHN
€KBIBAJICHT SIKOTO CKjagae Ourst 16 THC. TpH. 3a piK.

5. Marepianu marictepcbkoi podotu BukopuctoBytoThess B JIBH3 TIJJABA npu
MPOBEICHHI JIGKIIMHIA Ta MPAaKTUYHUX POOIT 3 AucHUIUIIHA «TexHiuHa eKcCIuTyaTalis

aBTOMOO1LTIBY.
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AHATIS $AKTOPIE MO0 3MIHH BHTPATH IMATHBA B ITPOIECT
ERCTLTYATANII ABTOMOEBLTIE

ABTOMOOIIBEEE TPAaHCOOPT € OJHIEK 3 OCHOBHHX NpHYHH 3a0pyIHeHHR
HABKOHIIHROTO CepenoBHma. Biamosiaso oo megasmboro mocmasenHz US. EPA
[1] Ba BROTO mpEmazac Gumsske 30% B1g saraneHoro obcAry BHEEmME CO2 B
aTMocgepy.

3a 1aHHMH ATeHTCTEA 3 OXOPOHH HaBEOMHmMEBOTC cepejosmma CIIIA (US
Environmental Frotection Agency), Ha TpaRCIOPTHHH CeXTOp NPHNATAE NPHOIHIHO
31% HamoOHATEHHX BHKHIIE NEAPHEEOBHX TIa3slE. UBepTh CEBITOBOTO BHIOOVIEY
HadTH, mpEGIH3Ee 1] MOH Gapemls HA JeHb, HIe HA BHPOOHHITEO CHOEHBYUOTO
MaTHEA [1].

Exomomnn dumamcis 1 sumseHEx BHEHME C0: MOEIHBI 3a paxyHOK
craflmsami Hore AKOCTI TA 3MeHINSHHY BHIPAT NalHEA, 4 TAKOE eeKTHEHOCTI
BomigHa. Macmra6 exomomii 3ale&HTE BLI TOre, 2K rpa.u-:nnpmi 3acobH
SECOIYATYWTRCE, B FMEHX YMOBAX, iK NPOBONNTBCE DerTaMeHTHI PoSoTH 3
TeXHITHOTO OOCTVTOBYBAHEA, 1, B 3HAUHIH MIpl, CTa®y BOJLE 1 cTHMO Bomimnx. Ak
NpasEIo, B Npomeci eKCILTYATalil aBToMoOLIN MO#HA 3J0MAIHTH B CepelHBOMY
OmmEspEc 15%. Posrogmemo OLTBm JoETagEe GAETOPH, AKl BHIHAYAKTE I
exoECMIFD (pHC. 1). BATIOHTH 3 HEX rpyny HesaaesHHR QAKTOPIE, OLIeCIPAMOBANHH
BIITHE THIHHH HA 3MIHY BHTPATH OalHBa HEMOEIHBC (THNI JOpOTH, NOTOJHO-
ETIMATEYH] YMOBH), 1 TPYIIY 3ale&HHX (AKTOPIE - T1, MO 3ATe&ATH BLI THOICHEOTO
$aETOPY (XADAETEpPHCTHEH BOJIE, PeMOHTHA cIyE0a, TeXHIUHE CTaH aBTOMOOGLIA,
THIT ABTOMOGLIA).

Henaem gocmuseHns [3] DoEasaTH, Mo B NeBHHEX CHTYAILRX CTHIL BOIIHHA
BOJIA MOEE MPHIBECTH OO0 PI3HHX 3HAYSHL BHTPATH NMATHEA (1, oT&e, BHEEmE CO:)
go 40% Ml cOOKIHHHAM BONIHHAM 1 ATPECHBHHM. [OMY OJHHM 3 MOBUIHEHX IIH
moJ0 3HHACHHA BIUTHBY ABTOMOGLIBHOTC TPAHCOOPTY Ha HABKOMHINHE CepeloBHINE
€ HABYAHHA BOIIIB 1 BUPOBATESHER CTHTH BOJIHEA, MAKCHMATEHO SKOJOTTIHOTO.

Xoua JOCTLIHI NPOSETH DOCTIHHO OHOBTHITh «IPABHIAY SKOJOTIHHOTO
BoMIHEA [4]. OCHOBHI XapaKTepHCTHEH SKOIOTIYHOTO BOJIHHE 3ATHIIAKTHCE
HeIMIEHHMH, 1 IX MO&EHA V3araIbHHTH B HACTYIHHX JBOX OCHOBHHX KOHIISTIILAX:
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