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PE®EPAT

[TosicHroBanbHA 3amucKa 10 MaricTepchbkoi poboTH Ha Temy: «JlocimKeHHs
BIUTMBY EKCIUTyaTal[liHUX YWHHUKIB Ta TEXHIYHOTO CTaHy JBUTYHAa Ha BUTPATH
najyuBa Ta MOTOPHOI OJIUBH» CKJIadaeThes 13 95 apkymiiB gopmary A4, Ha SKUX
MICTAThCsI 6 po3ainiB, 11 Tabmuis, 25 pUCyHKIB.

B VkpaiHni OCHOBHUMHU JOKYMEHTaMH, 3a SIKUMHU PO3PaXOBYIOTh Ta (POPMYIOTh
TpaHCHOPTHI Tapudu BITHOCHO TpPaHWYHUX HOpM croxuBanHs [IMM Ta
eKCIUTyaTalllfHIX MaTepialliB Ha aBTOMOOUTFHOMY TpaHCHIOPTi € moctaHoBa «IIpo
3aTBep/KeHHsT 3MiH 70 HopMm BuUTpaT manuBa 1 MacTWIBHUX MaTepiaiiB Ha
aBTOMOOLIILHOMY TPAHCIIOPTI».

[IpoBeneno anayi3 pI3HOMAHITHUX MPOIEAYp cepTUdIKallii aBTOMOOLIIB,
BHU3HAUEHO OCHOBHI MapaMmeTpH, sKI HiANaJalTh MiJ TecTyBaHHS. BusHaueHo
OCHOBHI YMOBHM Ta €KCIUTyaTaliiiHi (akTopu, BHACIIJOK SKUX BIJIOYBA€THCS
30UTBIICHHS CIIO>KUBAHHS MAJIBHOTO.

BceranoBiieHo nporuo3oBanuil npooir apTomo0u1st Dacia Logan. Bino6paxkeno
Butpaty onuBu rp/10000km B niamazoni mpodiry Big 50 mo 50000 kM ax a0
MakcumanbHoi Butpatu 1500rp/10000xMm. 3MoaenboBana Butpata oiusu rp/10000
kM B aianazoni Big 50...50000 kM g0 MakcumanbHOi BuTpatu 1550 rp/10000kM
aBTomoOus1 Skoda Fabia.

BcTaHoBieHO CTYIIHD 3HOIICHHS MMOPIITHEBUX KUICIh B 3aJICKHOCTI BiJI BUTPATH
OJIUBU Ta KOMIpecCii B IWIIHApaX, a TakoX MpoOIr aBTOMOOUIS Ta pecypc, IIo
3aJIUIINUBCS.

JloBeneHo, Mo Mmicasl pO3MUPEHHsT PPOHTY pOOIT piUHUIA €KOHOMIYHUNA ePeKT
craHoButuMe 384921 rpH., a Tepmin okynHocTI - 0,18 poxkwu.

Kiio4oBi cjioBa: TeXHIYHUI CTaH JBUTYHA, BUTpaTa MajnBa, MOTOPHA OJIMBA,

3HOIIICHHS TTOPIIIHEBUX K1JIeIb, KOMITPECis B IUIIHApPAX.



THE ABSTRACT

Explanatory note to the master's thesis on the topic: "Study of the influence of
operational factors and technical condition of the engine on fuel and motor oil
consumption™ consists of 95 sheets of A4 format, which contain 6 sections, 11
tables, 25 figures.

In Ukraine, the main documents by which transport tariffs are calculated and
formed in relation to the maximum norms of fuel and lubricant consumption in
road transport are the resolution "On Approval of Changes to the Norms of Fuel
and Lubricants Consumption in Road Transport".

An analysis of various procedures for vehicle certification was conducted, the
main parameters subject to testing were determined. The main conditions and
operational factors that result in an increase in fuel consumption were determined.

The predicted mileage of the Dacia Logan car was established. The oil
consumption gr/10000km is displayed in the range of mileage from 50 to 50000 km
up to the maximum consumption of 1500gr/10000km. The oil consumption
gr/10000 km is modeled in the range from 50...50000 km to the maximum
consumption of 1550 gr/10000km of the Skoda Fabia car.

The degree of wear of the piston rings depending on the oil consumption and
compression in the cylinders, as well as the car's mileage and remaining resource, is
established.

It is proved that after the expansion of the work front, the annual economic
effect will be 384921 UAH, and the payback period is 0.18 years.

Keywords: technical condition of the engine, fuel consumption, motor oil, wear

of piston rings, compression in the cylinders.
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BCTYII

AKTyaJIbHiCTh JociaigxenHst. Craiuii pO3BUTOK EKOHOMIKM YKpaiHU
3YMOBIJIGHUH 1HTETpaIli€l0 3 CBITOBOIO EKOHOMIYHOIO CHCTEMOIO, a came 3
HaWOUIbII €KOHOMIYHO po3BUHeHMMH kpaiHamu €C, Cxomy Tta IliBHIYHOI
Amepuku. ['muboka W BceocshkHa IHTErpamis BeA€ A0 3HAYHOTO 3POCTaHHS
TOBapooOMiHYy MK YKpaiHOIO Ta IHIIUMH JepkaBamu. Kpim Toro, reorpadiune
po3TallyBaHHs YKpaiHM € BUTIIHMUMH JUJII  TPOBEJICHHS TPaH3UTHUX U
MDKHapOJIHUX MEPEBE3CHb TOBAPIB 1 MAaCAXKUPIB MK B SAKOCTI TpaH3UTEpPa, ad0 XK
BUKOHABLSl TEpEBE3€Hb MDK JAepkaBamu €Bponu W Aszii. B mpomy acmekti 1o
TPAHCIIOPTHOI CUCTEMHU, 3BaKAI0UM Ha BUCOKY KOHKYPEHIIII0 B PUHKOBUX YMOBaXx,
ICHYIOTbh >KOPCTKI BUMOTH HIOJIO SIKOCT1, HAQJIHHOCTI €HEPreTHYHO1 €(PEeKTUBHOCTI
TPAHCIIOPTHUX NepeBe3eHb. Haa3BHyailHO Ba)KJIMBUM HaIPsIMOM IEPEBE3EHb €
30epeKEeHHSI BaHTaXIB, a TAaKOX 1 Oe3leka pyxXy Ta Maca)XupiB, CTBOPEHHS YMOB
JUISL  TIATPUMAHHS BHCOKOI IMBUAKOCTI PyXy 1 SAK HACHIAOK ITABUIICHHS
OPOAYKTUBHOCTI Ta 3HMKEHHS CyMapHOi BapTocTi jgoctaBku. Came Tomy
TpaHCHOpPTHA 1HPPACTPYKTypa Ta €(PEKTHUBHICTh €KCIUTyaTallli pyXOMOro CKJIaay
Mae€ BIIMOBIaTH BUCOKUM CBITOBUM ctaHmaptam [1], [2], [12].

CymapHe 3MEHILIEHHsS CIOXXKHMBaHHS TMajliBa Ha CbOTOAHI € JKUTTEBO
BXJIMBUM JUIl AaBTOMOOUIBHOI MPOMMCIOBOCTI 4Y€pe3 3HA4yHI EKOJIOTIYHI
po0JieMH, pUHKOBY KOHKYPEHI[IIO Ta MpaBoBl HOpMU. €Bporneiichkuii [lapiamMeHT
BCTAHOBUB I11Ib - 5,6 /100 kM 17 cepeqHbOI BHUTpATH MalvBa JJIS HOBHUX
asromoOutiB 10 2020 poky, a HactynHa us — 4,1 1/100 kM nounnaroun 3 2025
poky. Ilporpec y mpoMy HampsiMi € BUTIAHUM SIK JJIS TPUBATHUX, TaK 1 JJIs
KOMEPIINHUX TPAaHCIOPTHHUX 3aco0iB, BiH Mae OUIbIII €KOHOMIYHI Ta €KOJIOT1YHi
nepeBaru Jjisi KOMEPIIMHMX, OCKUIBKM BOHM  MaloTh HabaraTo JOBIIMM Yac
eKCIUTyaTarlii Ta CIOKMUBAIOTh HAbaraTo OlIbIIIE MaauBa, HIXK MPUBATHI aBTOMOOLITI.

binbme 30% 3aranbHOi eKCIuTyaTaliiiHoi BapTOCTI aBTOMOOUIS BUTPAUYAETHCS
Ha MajJuBO, TOMY BUPOOHUKM aBTOMOOLIIB BHUKOPHCTOBYIOTh Halpi3HOMAaHITHIIII

METO/IH, OO IBUIIUTH €(PEKTUBHICTh BUKOPUCTAHHS €HEeprii Bia 0aka 70 KoJeca.
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OCHOBHOIO METOI0 BCIX METOJIB € 3MEHILIECHHA EHEPreTHYHUX BTparT.
3ycuiuist y il ramy3l MOXKHA PO3JIUTUTH Ha JB1 Karteropii. OJHUM 3 HUX €
MIIBUIIEHHS €(PEKTUBHOCTI PI3HUX KOMIIOHEHTIB TPAHCIOPTHOTO 3aco0y, IIo,
HANPUKJIaJ, BKJIIOYAE 3MEHILIEHHS aepOJAMHAMIYHOTO OIOpPY 1 OMOpYy KOYEHHIO.
[HImIa — ympaBiaiHHS €HEpreTHYHUMHU MOTOKaMHM B TPAHCHOPTHUX 3aco0ax, TOOTO
KepyBaHHS TTOTOKAMH €HEPTii 3 METOIO ONTHUMI3aIlii 1X BUKOPUCTAHHA (1 B3a€MOIiS
MDXK) pI3HUMH JDKEpeIaMu €HEeprii, eHepreTHyHuMH OydepaMu Ta CIo)KMBauyaMH B
TPAHCIIOPTHOMY 3ac001. 3a3BWuail IJis MIABUIICHHS TMaJIMBHOI E€KOHOMIYHOCTI
BUKOPUCTOBYETHCSI KOMOIHALIS PI3HUX METOAIB. BaxnnBa yacTuHa wi€i poboTH
CTOCYEThCS YIPABIIHHS TOTOKOM €HEPrii uepe3 ONTUMajibHI METOIU KOHTPOJIIO, HA
npukiaal riopuaHux enekrpomoOutiB (HEV), cuctemu oxonomxeHHst JBUTYHA Ta
ranpMiBHOT cuctemu [1], [2], [12].

B cydyacHux aBTOMOOUISIX BHKOPUCTOBYETHCS KOHIEMIlISA EHEPTeTUYHOTO
Oy(epa Ta 3HaUHA KUIBKICTh MEXAaTPOHHUX CUCTEM, SIK TPAHCIIOPTHI 3ac00ax, TaK i
BUPOOHMYMX cHcTeMax. Po3poOka 1uX cHCTEM [OJArae B TOMY, 11100
CIIPOEKTYBATH iX TaKUM YMHOM, 100 BOHH OYJIM MaKCUMaJIbHO €(EKTHBHUMHU Ta
3MEHIIUTH BUTPATU €HEprii. 3araJlbHUM aTpuOyTOM LIMX CUCTEM € YIpPaBIIHHSA ,
3HAYHOI0 KUIBKICTIO €Heprii, ska B pi3HUX (opmMax MpOTIKae dYepe3 pi3Hi
nigcucTeMu. EHepreTnyHi KOMIIOHEHTH, IEPEBAXKHO, CIY)KATh JIKEPEJIOM €HEpTii,
CHokuBaueM ab0 HAKONMUYYyBauyeM i Mae pI3HY €HEeproe(eKTUBHICTh 3aJE€KHO BiJl
yMmoB pobOotu. II[o6 miHiIMI3yBaTH BTpaTH €HEprii B OKpeMHUX KOMIIOHEHTaX, BCi
BOHHM TOBUHHI MpAaIlOBaTH B ONTUMAIbHUX yMoBax. OJHaK, SK TMpaBWIO, II€
HEMOXJIMBO, TOMY I1€ TIOCTa€ BAXKJIMBHUM 3aBIAHHS ONTHMI3allii JJIs yNpaBIiHHSA
MOTOKAMU €Heprii TaKuM YHHOM, 00 BTpaTH €HEeprii Ha PiBHI CHUCTEMH Oyin
3BeJieHl 10 MiHIMyMy. 1106 1oCArTH KOHTPOJIIO HaJ MOTOKAMHU €HEprii HEOOX1aHO
THMYacOBO 30epiratv Ta BUBUIBHATH eHeprito 3a moTpedu [1], [5], [12], [14], [15].

Enepreruuni 6ydepu MOXKyTh 30epiratu eHepriio B pisHUX (hopmax 3aIeKHO
BiJl ixHBOT cTpykTypH. [1laci aBTOMOOUISI TaKOXK € eHepreTUIHUM Oydepom, sKuii
HaKomuMuyye Ta 30epirae KIHETUYHY eHepriio. TpaHcnmopTHUil 3acid Moxe

MIPUCKOPIOBATUCH, KOJIN PYXA€THCS 3 TOPU M HAKOMUYYBAaTH KIHETUYHY €HEPrilo, a
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MOTIM BUBUIBHATHU 1i MiJ 4yac migiomy. Bynb-sikuii KOMIOHEHT 3 00epTOBOIO abo
1HEpIIIE€I0 TIePEMIINICHHS MOYKHA BBaXKaTH €HEPreTUYHUM Oy(]epoM MOpIBHSHO 3 3
KJIACHYHUMHU aKyMYJITOPHUMHU OaTapesiMu, siki 30epiraloTh €HEprito B XIMIYHIH
¢opmi. I[lomoBHIOBATH €HEPril0 MOXHA IiJi Yac TaJbMyBaHHS T'€HEPATOPOM, [I€
OCHOBHOIO METOIO ONTUMI3AIlll € 3HUKEHHS CIIOKUBAaHHS NajuBa 1 3a0e3MeUeHHS
HAJIEeKHOI e()EeKTUBHOCTI TajJbMyBaHHS, TOOTO MPUIHHATHUNA raJIbMIBHUM UISIX.

KoMmnoHeHTH ABUTYHA Ta CHUCTEMHU OXOJIOJKEHHSI TaKOX MOXYTh 30epiratu
EHEprilo y BWIJIAJI SBUINA CHTAJBMIl - TeIja, 0 YTBOPIOETHCA B MPOILIECI
3TOPSIHHSA, KOJIM TEMIIepaTypa JBUTYHA IMiIBUIY€EThCA. TeMneparypa peryimroeTbes
[IIXOM TIEPEHECEHHS! YaCTUHU YTBOPEHOTO TEIIa B HABKOJIMIITHE CEPEIOBUIIE 3a
JOTIOMOTOI0 CHCTEMHU OXOJIOJKEHHSI JBUTYHa. CucTeMa OXOJOJKEHHS MOXKe
BUTPATUTU JOJIaTKOBY CHEPril0 Ha 3HIDKEHHS TEMIIEpaTypu [BUTYHAa W TaKUM
YUHOM, TMOTYXHICTh Ha OXOJIOPKEHHS MOke OyTH 3MEHILIEHa Mij 4yac Mepioay
BUCOKOTO HABAaHTaXEHHs. SIKIIO 3MEHIIEHA MOTY)XHICTb OXOJIOMKEHHS IpU
BHCOKOMY KPYTHOMY MOMEHTI JBUTYHa €KOHOMHUTBH OUIbLIE MalvBa, HUK IpPH
HU3bKOMY KPYTHOMY MOMEHTI JIBUTYHA CIIO)KMBA€ThCS, 3arajbHa BUTpaTa NaJlvBa
3MEHIIYEThCSA. Y IIbOMY AacCHeKTl JBUTYH 1 CHUCTEMa OXOJIOJKEHHS MdiI0Th SIK
eHepreTuyHul 0ydep, sikuii TumyacoBo 30epirae eneprito [2], [17], [18].

Tomy He nuIlle KOHCTPYKIISI Ma€ BUPIIIAIbHUNA BIUIMB Ha BUTPATH €HEPTii
aBTOMOOLISIMM, ajie ¥ CUCTEeMU OnTuMi3alii Ta KoHTpoito. Lle mo3Bossie
MIJBUIIUTH €(EKTHUBHICTh BUKOPUCTAHHS aBTOMOOUIBHOTO TPAHCIOPTY 3aBASKU
BUKOPUCTAHHIO MPOTPECUBHUX TEXHIYHHUX PIIIEHb, MOJICPHI3AIlil Ta BIPOBAXKCHHS
e()eKTUBHUX OpraHi3aliiHUX 3aXO0/1B.

Yepe3 TEXHOJIOTIYHY Ta I1HHOBALHY BIJACTAJIICTh MHUTOMI TaJUBHI
E€HEPreTUYH1 3aTPaTH Ha TPAHCTIOPT B YKpaiHi € BUIIUMH npuoim3Ho Ha 20-40 %.
J7is 3HMDKEHHSI TAHOTO HETAaTHBHOTO SIBUINA HEOOXITHE BUKOPUCTAHHS PYXOMOTO
CKJaay, ILI0 3HAXOAUTHCS B HAJNEKHOMY TEXHIYHOMY CTaHl, TOOTO OCHOBHI
TEXHIYHI i eKCIUTyaTalliifHl TOKa3HUKU MOBUHHI 3HAXOAUTUCH Ha HAJIEKHOMY PIBHI

il BIAMOBIJaTH HOMIHAJIBHKUM IMOKa3HuKaM [ 1-2], [18-20].
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MeTo10 po60oTH €: OOTpYHTYBaHHS OpraHizalliiHUX MOJEJIEeH TEXHIYHOTO
00CIIyrOByBaHHSI aBTOMOOWIIB 3 PO3pPOOKOI0 3axXOMdiB JJIA 3MEHIIEHHS BUTPATU
OJIMBU 1 TAJINBAa aBTOMOO1TLHUMH TBUTYHAMHU.

J171s1 TOCSITHEHHSI TOCTaBJIEHOT METH HEOOX1AHO:

- TIpOBeCTH aHaji3 (akTopiB Ta eKCIUTyaTallliHUX yMOB, IO MarTh
BU3HAYAJIbHUN BIUIMB HA BUTPATY OJIMBH 1 AJIMBA aBTOMOOLTLHUMHU JIBUTYHAMMU;

- MPOBECTU aHai3 3aKOHOJABYOi 0a3u Ta HOPMATUBHUX JOKYMEHTIB, SIKUMU
PErJIaMEeHTYETHCSI BUTPATY OJIMBU 1 AJIMBa aBTOMOOLISIMU;

- IPOBECTH aHAJII3 MDKHAPOJHUX CTaHAAPTIB Ta NPOLEAYpP BUIPOOYBaHHS
aBTOMOOLTIB Ha BIAMOBIAHICTh €KOJOTIYHUM CTaHIAapTaM Ta eHeproe(eKTHUBHOCTI
aBTOMOOLIIB;

- chopMyBaTH OIIIHOYHI MOKA3HUKHU HAIIAHOCTI Ta 3aKOHOMIPHOCTI 3MIHH
TEXHIYHOT'O CTaHy aBTOMOOUTbHUX JIBUTYHIB;

- IOCHIAUTH 3aKOHOMIPHOCTI 3MiHM BUTpaTH MHajJMBa Ta MOTOPHOI OJIUBH
BIJTHOCHO TEXHIYHOTO CTaHy 3 BpaxyBaHHSM MPOOIry aBTOMOOLITIB;

- 3JIIUCHATH €KOHOMIYHY OI[IHKY MPOMOHOBAHUX PIIICHb.

O0’exktamu  JociaizkeHb € (akTopu Ta eKCIUTyaTallliiHi YMOBH, SKi
HaAWOUIbIIE BIUIMBAIOTh HA BUTPATY OJIMBHU 1 MajMBa aBTOMOOIJTLHUMU JIBUTYHAMH,
BUTpaTa MNaJIMBO-MAaCTUJIBHUX MATEplajiB BIJHOCHO 3MIHM TEXHIYHOTO CTaHy
UTIHAPO-TIOPIITHEBOT TPYIH IBUTYHA.

IIpeameTrom fgocCHigKeHb € 3aKOHOMIPDHOCTI 3MIHM BHUTpPATH MaJUBO-
MAaCTUJIbHUX MAaTepiajiB BIIHOCHO 3MIHM TEXHIYHOTO CTaHy IMJIIHAPO-MOPIIHEBOI
TPy JBUTYHA.

Metoan HOCJIIKEHb: TEOPETUKO-EMITIPUIHUH, aHATI THYHUAN
CTaTUCTUYHMUM aHaI3.

HaykoBa HOBH3HA [0C/igAKeHHA: OOIPYHTOBAHO MOJENb MPOTHO30BaHOI
BUTpATH MaJMBO-MAaCTHUJIBHUX MarepiaiaiB BIJHOCHO 3MIHM TEXHIYHOIO CTaHy

OUTIHAPO-TIOPIIHEBOI IPYINH JBUTYHA 3 BpaXyBaHHIM MpoOIry aBTOMOOLIIS.

Apk.

MP.AT-73.00.00.000 13

3MH.

Apk. Ne gokym. Mignuc | data




PO3/ILI 1
CTAH IUTAHHSA 1 3ABJIAHHSA JOCJIIKEHD

1.1 HopmaTHBHi IOKYMEHTH, 10 PerJIaMeHTYIOTh BUTPATy NaJuBa Ta
BUKOPHUCTAHHA IHIIMX eKCIUIYyaTANIHMX MaTepiaiB y aBTOMOOLIbHOMY
TPAHCHOPTI

B VkpaiHi o0CHOBHUMHU TOKyMEHTaMH, 33 SKUMH BU3Ha4yaroTh BuTpary [IMM
Ta eKCIUTyaTalliHuX MaTepiaiiB Ha aBTOMOOIIBHOMY TPAHCIOPTI € HOPMHU 3aKOHY
«IIpo 3aTBepmxenHs 3MiH 1o Hopm BuTpaT manuBa 1 MaCTWJIBHUX MaTepiaiiB Ha
aBTOMOOUIBHOMY TpaHCIOPTi». [laH1 MOI0KEHHS 3aTBEPIKYIOThCA MIHICTEPCTBOM
iHppacTpykTypu YKpainu y cdepi aBTOMOOIIBHOTO TPAHCIOPTY, 3a JAaHUMU 1
METOJUKaMu  po3pobieHuMu  JlepkaBHUM — mignpueMcTBoM  "Jlep:kaBHui
ABTOTPAHCIIOPTHUI  HAYKOBO-JOCHIIHMKA 1  mpoekTHuil  iHctutyt"  (I1
" NepxaBroTpancH IImpoext") [6], [20], [22].

HopmatuBHOto ©0a3or0 mnependadeHo HopmoBaHy Burpary [IMM Ta
eKCIUTyaTallliHUX MarepiajiB KOJICHUMHU Ta TYCEeHHMYHUMHU TPaHCHOPTHUMU
3aco0aMu  3alleKHO BIJ 11X TUMAXy Ta EKCIUTyaTalifHOrOo MpU3HAYCHHS:
CIICIIIAJII30BAHOI0, CICIIAJFHOrO0, 3arajbHOTO. BIAMOBIAHO 0 3aKOHOJABCTBA
HOPMYIOTBbCSI BUTPATH TOB’S13aHI 3 BCTAHOBJIEHHSIM JOJATKOBOIO OOJaJHAHHS 3
BpaxyBaHHSIM HOBHX a00 3MIHEHUX KOHCTPYKIIH, a TaKOXX 3 BpaxyBaHHSIM 1
Cy4aCHHUX YMOB ekcrutyarauii. J[aHl 3aKOHO/aBYl aKTHU PETYJIOITh IOCHOAAPChKI
B3a€EMOBITHOCHHU Ta (popmyBaHHs TapudiB s TANPUEMCTB, OpraHizailiii Ta
yCTaHOB (Cy0'€KTIB TOCIIOAAPIOBAHHS), IO € PE3UICHTAMU Ha TepUTOpii YKpaiHu i
eKCIUTYyaTyloTh aBTOMOO1TI, KOJICHI Ta TYCEHMYHI TpaHCHOpPTHI 3acobu. 3a
paxyHOK IIbOTO 3/1MCHIOETbCS EKOHOMISl TajlliBa MOTOPHUX OJIUB, a TaKOX
M1BUIICHHS OE3MEKU YYaCHUKIB JJOPOKHBOTO PYXY.

BianosinHo 1o 3atBepaxkeHoro «llonoxeHHs Mpo HOPMH BUTpAT IMajuBa Ta
MacCTUJIFHUX MaTtepiajiB Ha aBTOMOOLTRHOMY TpaHcmopTi» y 2012 pori Oyro

BHECCHO Ta 3aTBCP/HKCHO ITOIIPAaBKH Ta YTOUYHCHH:
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VY posaini 1, ab3arr BocbMoro nyHKTy 1.1 cTocyeThes 6azosux Hopmamusis
Ha pobomy asBMOHOMHO20 (He3anedCH020) obiepisaua TPOTITOM OAHIET TOJIUHU
HarpairoBaHHs";

B a63ami 7, myHkT 1.2 crmoBa Ta mudpu 3aMiHEHO CJIOBaMU Ta IUGpPaMHU:

"MakcumanbHa HOpMa Ha TMepeBe3eHHS ab0 MPOBENECHHS TPAHCIIOPTHUX
po0iT, mocayr Hw 3amexHo Bii TUNy TPAHCIOPTHUX 3aco0iB Ta BUAY MalvBa
BCTaHOBJICHA!

- nis 6ersuHoBUX JIB3 - 2,0 1/100 T°KM;

- g gu3enbHux JIB3 - 1,3 1/100 T kM.

Takox BCTaHOBJICHO HOPMHU CIIOKMBAHHS T 4Yac poOOTH 3a MeXaMu
HAceJIeHUX Ha Joporax 13 TBEpPAUM IMOKPUTTSAM - acgaibToOETOHY, IIEMEHTO-
O0eToHy. A TakoX I YCIX YMOB, HI0 HE MIJANANAl0Th i 3aCTOCYBaHHS
CHenlaJbHUX  KOPUTYBaJbHUX KoOe(QiUleHTIB. BpaxoByrouw 1e, TpaHUYHO
JIOIYCTUMI HOpMH H,, BCTaHOBJIEHO:

- mst 6ersuHOBHX JIB3 - 1,4 1/100 T°xM;

- misg gu3enbHuX JIB3 - 0,9 1/100 T-xm.";

A y BUMamKax BHUKOPWUCTAaHHS aJIbTCPHATHUBHUX BHJIIB TMaJUB, 30KpeMa
3pixkenuM HadtoBum rTazom (3HI'), crucuenum npupognum razom (CIID),
HE0OX1JTHO 3aCTOCOBYBATHU TEPEBiIHI KOSPIIIEHTH

Kpim TOro Ha (pakTHUHY BUTpATy IMajauBa IiJl 4YaC BUKOHAHHS HAa BUKOHAHHS
TPAHCIIOPTHUX POOIT 301IBIITYIOTH 3QJIEKHO Bl B YMOB M PEXKHUMIB €KCILTyaTali -
KUTBKOCT1 3YNMUHOK, PO3TOHIB-TaIbMyBaHb, 30UIBIICHHS OMOPY KOYEHHIO 4Yepes
HESKICHE JOpPOKHE TOKPUTTS, PENbe] MICIEBOCTI, NPSIMOJIHIHHICTL HOPIT,
repenaj BUCOT, Tomo [23], [24].

Po3paxyHOk HOpMH BUTpAT MajvMBa HA BUKOHAHHS TPAHCIIOPTHOI poOOTH 32
KO)KHAM BHJIOM TpPAaHCIOPTY, MapUIpyTaMH BCTaHOBIIOETHCS OKpPEMO U
3aTBEP/KYETHCS] HAKa30M MO CyO’€KTax MIANpUEMHHUIITBA. B mgaHomy BUIaaKy
pEeKOMEHAY€eThCs AU EepeHIINOBaHUNA TIIX1] A0 BCTAHOBJICHHS 3HA4Y€Hb BUTPATU
najavBa 3aJ€KHO B yYMOB M TEXHOJIOTIYHMX OCOOJIMBOCTEH TPAHCIOPTHUX

3aco0iB.
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Takox € BU3HAYEHOIO Ta PETrJIaMEHTYEThCSI KOpMa BUTPATH Ha OJHY TOHHY
copsimkenoi macu Hg (1/100 T°-km 14 aBTOmNOi3Aa, aBTOMOOLUIA, MpH4ena ado
HaIBIIpUYEIa, TOIIO)

[Tix niro JaHOTO 3aKOHOJABCTBA TAKOXK MIJNAJAE TAKUM MYHKT, IK HOpMa Ha
MaHEBpPYBaHHS 111 YaC HAaBaHTAXXyBaJIbHO-PO3BAHTAXKYBAIBHUX POOIT Ta ONEparliil.
Jlana HOpMa 3aCTOCOBYETHCS Ui aBTOMOOUIIB 1 aBTOMOi3/iB, IO BPaxOBYE
3017BIICHHS BUTPAT TalliBa, HEOOXITHOTO Ui MaHEBPYBaHHsS, IMEpEi3iB Ta
BUKOPUCTAaHHS INTaTHUX cucteM W mnpuBomiB Bix JIB3. [lanuii nyHkT H;,
BPaxOBYEThCA I KOXKHOTO TIHMKIYy pPyXy 3 BaHTOKEM, 3aJeKHO BiJ
BaHTAYKOM1AMOMHOCTI aBTOMOO1JIA:

H,=0,02 x G, (1.1)
ne: H, — HopMa crio>kuBaHHSL Ha OJMH HUKITY PyXY 3 BAaHTaXeM, JL.;

G, - BaHTaXOMiJHOMHICTH aBTOMOO1JIS, T.

Jlist 6ensunoBux /B3 1 HOpMa CrO’KMBaHHS aBTOMAaTUYHO 301IBIIYETHCS
Ha 20...25 %.

st cuctem komdopTy Ta KiiMaTH3allii aBTOMOOUTIB Tiepen0adyeHo HOPMY
BUKOPUCTaHHS MaJliBa Ha poOOTYy aBTOHOMHOIO (HE3alekHOro) odirpisava H,,,
110 3aCTOCOBYETHCS I TEXHIKM Ha KOJICHOMY IIIaci, OCHAIIEHUX 00IrpiBayaMu 4u
KOMITPECOPHUMH KOHJIUITIOHEPAMHU W PO3PAXOBYETHCS 3aJICKHO BiJl TEMIIEPATypH
HABKOJIUIITHLOTO CEPEIOBUIIA Y BIICOTKAX;

-1020% (+15°C .... +5° C);

-1040% (+5°C ....-5°C);

-1080% (-15°C ....-25°C).

HopmaTtuBHi BUTpaTH mnaiMBa, 3 BHUKOPHCTAHHSIM CIHEIiaTi30BaHOTO
obnmagHaHHs Q, — BHUKOHYEThCS 3TIAHO HOPM YH PEKOMEHJAIlli 3aBOIy-
BUPOOHMKA, 32 YMOBH, 110 aBTOMOOUTH 1 JOJATKOBE OOJIaHAHHS 3HAXOJATHCS B
HaJIEKHOMY TEXHIYHOMY CTaHi.

Jlns cTOKOBUX Mojelel, ado 3aMOBHHX MOAMQIKaIlii aBTOMOOLIIB, 3a
YMOBH, 1110 TaKi ICTOTHO HE BIJIPI3HAIOTHCS MOJEISIMHU M MOTY)KHICTIO JIBUTYHA, 3a

pPaxyHOK BCTaHOBJICHHsI Ky30BiB-()yproHiB, Ky30BIB-CAMOCKH/I1B, Ky30BIB-IIUCTEPH
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3aCTOCOBYIOTh TUMYAacOBE 30UIbIIEHHS HOPMHU CIHOXKHMBAHHS Y NEPEpaxyHKy Ha
OJHY TOHHY criopskeHoi Macu Hy (11/100 T-xm).

Toni Ha onHY TOHHY CHOPSPKEHOT Macu JUIsl Pi3HUX CIOPSDKEHUX Mac,
HaIPUKJIAJ, 3 BAKOPUCTAHHIM Ta300010uHOTO 00manHanns ['BA (I'/IA): GeH3uH B
€KBIBaJIEHTI 40 cTucHeHoro npupoaHoro razy (CIII') po3paxoBytots 1:1, 6eH3uH
1o 3pimkeHoro HadroBoro rasy (3HI) BcranoBmoroTs B mexax 1: 1,20...1,25
(3aJ1e’KHO BiJl CUCTEMH BIIOPCKYBAaHHS TaJiMBa).

Takox HasBHI  peKOMeHJallli 100  3aCTOCyBaHHS  MIHIMAJIbHUX
MONPABOYHUX KOE(DILIEHTIB BiJ TEMIEpaTypyd HABKOJUIIHBOTO CEPEAOBHINA, B
AKOMY EKCIUIyaTY€ThCSl aBTOMOOUIb. 3arajbHOBIAOMO, IO €JIEKTPOHHI CHUCTEMHU
VIOPABIIHHSA JABUTYHOM aBTOMATUYHO 30UIBIIYIOTh HAJHMBOIOAAYY MPONOPLIHHO
3HIDKEHHIO TEMIIepaTypH, HAPUKIIA:

- 10 4 % 3a Temniepatypu Big -5° C o -10° C;

- 1o 10 % 3a remneparypu Bix -20° C mo -20° C;

ToOTo manuit KOe(ilieHT 3aCTOCOBYETHCS 3aJI€KHO BiJl MEPIOAY Ta PETiOHY
eKcIUTyaTalii 3a JaHuMH YKPAiHCBKOTO TIAPOMETEOPOJIOTIYHOTO  IEHTPY
Jlep>kaBHOI T1APOMETEOPOJIOTIUHOI city:k0u ¥ 3aTBepmxenoro JII "JlepxaBro-
tpancH/lImpoekt". IlompaBku Ha CHOXMBaHHS TalIMBa, SKI BPaxOBYIOThH
KOJIMBaHHS TEMIEpPaTypu, MOXKYTh BU3HAYATHUCh JUIsI TIEBHOTO 3BITHOTO MEPIOIY
eKcIuTyaTallii abo 3aJIMIIATUCh JJIsI YChOTO 3BITHOIO MEpPIoy eKcIutyaTtauii (poky,
TPUBAJIOCTI BHUKOHAHHS POOOTH) ¥ 3aTBEPIKYETHCS PIMICHHSIM KEPIBHUIITBA
nianpueMcTna [6], [23], [24].

3aranoM IS OKpEMHX aBTOMOOUTIB TMAapKy MiANPUEMCTBA MOXKYTh
BCTaHOBIIIOBATHCh,  IHAMBIAYalbHI  PO3PAaxXyHKH, TaKOX BOHH  MOXYTb
PO3paxoBYBaTUCH JJIS1 YACTUHU MapIIpyTy, a00 yacy 100u HaJaHHs MOCIYTH.

Opnak, i 4ac 3aCTOCYBaHHS MOMPABOYHUX TEMIIEPATYpHUX KOE(DILIEHTIB
PEKOMEHIYEThCS 3aCTOCOBYBAaTH MaKCHUMaJbHY Ha/J0aBKy Ha KOPOTKI BIACTaHI —
2...5 KM Ta MiHIMQJIbHI, SIKIIIO OJIMH 13/T0BUM LMK aBTOMOO1IS nepeBuiye 10 km.

3a pileHHsAM KEPiBHUITBA MIAIMPUEMCTBA MOKHA BCTAHOBHUTH JIOAATKOBHI

BIJICOTOK JI0 TeMIepaTypHOi HaJ0aBKu, AJsl BUMIAAKY MPOOITy aBTOMOOLIS MEHIIIE,
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ab0 OKpeMo Uil Mmepuux 2 KM MapuipyTy, sIKIIO MepepBa MK 13JJO0BUMU LIUKIIaAMU
CTAaHOBUTh HE MEHINE OJIHI€] TOJIMHU: 3aJeXKHO BiA (AKTUYHOI CEpPeIaHbOI
TEeMIIEpPaTypH MOBITPSL:

- 10 4 (nomatkoBo) % 3a Temmneparypu Bix -5° C no -10° C;

- 1o 10 (momatkoBo) % 3a TemmnepaTypu Bix -20° C mo -20° C.

VY Bumaaky 3acTOCYBaHHS MOMPABOYHUX KOE(]IIIEHTIB, BOHU MOBUHHI OyTH
HAJICKHO 3aJOKYMEHTOBaH1 (3amucamMu y 3aTBEp/KEHHX rpadikax pyxy,
MapIIPyTHUX, YU JOPOKHIX JIUCTAX, TOUIO), & iX 3aCTOCYBaHHS BBOJMTHCS B JIIIO
BIIMOBIJTHUM HAKa30M MO MiAPUEMCTRY.

AHaJOrYHO PErIAMEHTYEThCS 3aCTOCYBAaHHS IONPABOYHHMX KOE(DILIEHTIB
mij 4yac poOOTH TPAHCIOPTY B TIPCHKIM MICIIEBOCTI 3aJIEKHO BiJI BUCOTH HaJl
PIBHEM MOPSI:

- 10 5 % Bucora — 300...800 wM;

10 15 %; Bucora —2001...3000 m.

Opnak 3acTocyBaHHSA JaHOTO Koedilli€eHTa i MEBHUX aBTOMOOUIIB Ha
MEBHUX BIJpPi3KaxX MapIIpyTIB BUMAarae HasBHOCTI HAa MEBHHUX JUISHKAaX AOpPOTU
nopoxHix 3HakiB: 1.6 "Kpyruii migiiom" 1 1.7 "Kpyrtuit cmyck". 3rigHo 1mporo
MOJKHa 3aCTOCOBYBATH TOINPaBKY Ha JT0JIaTKOBE HAPaXyBaHHS MaJlMBa 33 TaKHUMH
3HAYCHHSAMH :

10 5 %; migiiom 4...8%;

1o 7 %; migitom Oinwiie 8%.

3acTocyBaHHS MOMPABOYHUX KOE(DIIIEHTIB MOXE OyTH OOTPYHTOBAHHMM TIiJ
yac poOOTHM TpaHCHOPTY B MICBKMX YMOBax. B Mexax HEBENIMKMX MICT Ta
pallOHHUX IIEHTPIB, HAIBHOCTI B HUX PETyJIbOBAaHUX CBITIOGOpaMH MEPEXPECTh
MOXJIMBE 30UIbIIEHHS BUTpaTH nmaimBa 10 5 %. B psami oOGnacHUX LEHTPIB 3
HEBEJIMKOIO TYCTOTOIO HAaCeJICHHS 301JIbLICHHS BUTPATH MajuBa Moxe caratu 10%.
Tomi ax B Mexax MICT «MUIbHOHHUKIB» JlHimponerpoBchk, KuiB, JIbBiB, Opeca,
XapkiB 30UTBIIIEHHS BHUTpPAaTH TManuBa Moxe csaratu 15 %. VY Bumaaky

BUKOPHCTAaHHA I‘i6pI/I)1HI/IX CHUJIOBUX YCTAHOBOK 3HAYCHHSA HaII6aBKI/I SHUXKYIOTb Ha

5 %.
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3aKOHOJIABCTBOM PETJIAMEHTYETHCS pOOOTa TPAHCIOPTY, 332 YMOBU YaCTUX
3YIUHOK - OUIBIIE OJIHIE€T 3yIIMHKK Ha 1 KM, y IIUX BUIIAJIKaX MOXKJIUBE 301JIbIIICHHS
criokuBaHHs naiausa 10 10 %.

AHaJOTIYHOIO € CUTYyallisl MiJ] Yac BUKOHAHHS TPAHCIOPTHUX Olepaiii Ha
HU3BKMX TEXHIYHHUX MIBUJAKOCTAX (B Mexkax 5...20 kM/rox), abo MOCTIHHMUM pyX Y
3aTopax, EHTPATBbHIUMH BYJIUISIMH MICT. 3a 1uX yMoB 70 10 % Takox MOXIJIHBE
30UTBIIIEHHS CITOKUBaHHS naiuBa 10 10 %.

PiBeHb  CHOXUBaHHS TajuBa KOPUTYETHCS  BIJIHOCHO  3arajbHOTO
HarnpairoBaHHsl aBTOMOOLTIB. Y nepini 60 MOTOTOAUH Il HOBUX a00 KamiTaJIbHO
BIJIPEMOHTOBAHMX JBUTYHIB PEMOHTY JIOMYCKAETHCS 30UIbIIEHHS BUTPATH TMajIuBa
10 %:

- 10 3 % 3a ymoBu npoOiry Big 100 mo 150 tuc. kM 1 Ouiblie 5 pokiB
eKCILTyaTarii;

- 10 9 % 3a ymoBu mpoOiry Bim 250 o 400 Tuc. kM 1 Ounbiie 14 pokis
eKCIUTyaTarlii;

st kopekiii HOpM BCTAHOBJEHUX 3aBOJIAMU-BUPOOHHKAMU MOXKYTh
3aCTOCOBYBATHCS OYJb-SKI KOS(DIIIEHTH, 110 BU3HAUYCHI Y pO3aim 3 TOCTaHOBH 3
BIIMOBITHUMU OOMEKeHHsIMU. OpHaK BOHM HE MOXXYTh BHKOPHCTOBYBATHCH
OJIHOYACHO JIsl BC1X aBTOMOO1TIB HA BECh MEP10J1 iX eKCILTyaTarlii.

[lin yac BUKOpUCTaHHS aBTOMOOUIS Ha MOCTIMHUX MapuIpyTax MpPOBOASTH
HaJe)XHEe OOIPYHTYBAaHHSI BUKOPUCTAHHS HEOOXITHUX MOMPABOYHUX KOE(QILIEHTIB
Ha TICBHUM IIepioJ BIAHOCHO HOPMOBAHUX IIOKa3HHMKIB. ToAl SK Yy BHITQJKY
€Mi30JMYHOr0 BUHUKHEHHA (haKTOpiB HeoOxiAHa iX ¢ikcallis Ta JOKYMEHTYBaHHS
JUTSI 3aKOHHOTO 3aCTOCYBaHHS TMOTPABOYHUX KOEQIIIEHTIB MM 4Yac pPO3paxyHKY
BUTpAT MaJINBA.

3a HEOOX1MHOCTI piBeHb (PAKTUYHOIO CHOKMBAHHS TajJMBa MOXKHA
BU3HAYATH 3a JIOMIOMOTOK0 TapOBaHUX TEJIEMATHUYHUX CHUCTEM abo0 IITaTHUX
O0OpTOBUX KOMIT'tOTEpPIB. [ 1bOro Ha MIANPHUEMCTBI CTBOPIOIOTH BIAMOBIAHY
KOMICIIO, IKa BCTAHOBJIIOE:

TEXHIYHUI CTaH aBTOMOOLIS;
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KOHTPOJIb 32 PAIlIOHAIBHUM PEXKHUMOM E€KCILTyaTallli aBTOMOOLISI BOJIIEM;

[Ipu maricTpanbHUX TEPEBE3CHHSIX HAa BUCOKUX TEXHIYHUX IIBUIKOCTIX
(monax 70 kM/rox) BUTpaTH TMajyBa 30UIBIIYIOTHCS MPOMOPIINHO KBaApaTy
MIBUKOCTI. ¥ MOXXE 30UIBIIMTHCH HA TPETHHY BITHOCHO HOPMATHBHHUX 3HAYCHD
(puc. 1.1) mmBuakocti 90 km/rox.). Ilpm mBugkocti 140 kMm/Toa. mepeBUTpara
MaJiiBa MO’KE€ CTAaHOBHUTHU BXKe OJM3bKO JBOX pa3iB y MOPIBHSHHI 3 BUTPATOIO TPH
mBuakocTi 90 km/rox [6], [8], [24].

Tumnosa 3anexHicTh mutoMoi Q (11/100 kM) BUTpaTH MajMBa BiJ MIBHIKOCTI

CTaJIOTO PyXy aBTOMOO1Is (KM/TO/1.) HaBe/IeHa Ha puc. 1.
Q (11/100 xm)

11 /
140

- e

40 60 80 100 120 110 V (kM)

Pucynok 1.1 - 3akoHOMIpHICTh 3MiHU MUTOMO1 Q BUTpaTH MajauBa BITHOCHO

HMIBUAKOCTI pyXy V aBTOMOO1IS

BignoBimHo 10 30UIBIICHHS IMBUAKOCTI 3pOCTAa€ KIHETHYHA CHEPTis
aBTOMOOUIS Ta 3yNMUHHUM LIISAX, a BIANOBIAHO 3pOCTAIOTh PU3HKHU ISl YYACHUKIB
JOPOKHBOTO PyXY.

Taxox mocmiKeHHs] JEMOHCTPYIOTh, 1[0 arpeCMBHA MaHepa i31U BIUIMBA€E

Ha BUTpATy MajuBa TEXHIYHO CIIPAaBHUM aBTOMOOLIEM O1jIbIlIE€ HI’K HA TPETUHY.
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3a yMOBM BUKOPUCTaHHS aBTOHOMHHMX OOIrpiBayiB Ta HarpiBaJIbHUX
YCTaHOBOK, CIIOKMBAHHS MaJliBa PO3PaXOBYIOTh:

Q.. =H,,x0,01 x Krxt,, (1.2)
ne: Q,, - MakcHMMallbHa BUTpaTa MaJIkBa i yac poOoTH 00irpiBaya, J1/To.;

H,, — HOMiHaJIbHa BUTpaTa MajuWBa Mg 4dac poOOTH oOirpiBaya, JI/TOA.,
J/TO.;

Ky — gac pobotu obirpiBava 3ajeXHO BiJi TEMIIEpATypHd HABKOJHUIIIHBOTO
CEpEeIOBUINA;

ton — CepellHsa TPUBAIICTh poOOTH 00IrpiBaya.

Takox TOCTaHOBOIO TmepedaueHe BUKOPUCTAHHS OCHOBHUX TEPMIHIB,
MO3HAYEHb Ta CKOPOUCHb.

VY nopaTkax HaBelIEHO OCHOBHI YMOBHI TIO3HAYE€HHS Ta CKOPOYEHHS, SIKi
JI03BOJISIIOTH YHI(IKYBaTH TPAKTYBaHHS 0a30BUX MOHAThH, HATPUKIIAI:

- HOMIHaJIbHA MOTYXHICTh IBUTYHA - N KBT;

- poOouwnii 00'eM nBuryHa - V, Ky0. CM;

- Tun KopoOku nepegayd — KI1:

- ME€XaHIyHa KopoOKa nepenay - M;

- aBTOMaTUYHA KOpOoOKa mepeaad — A.

JIist Halle:)KHOTO OOTPYHTYBAaHHS HOPM BHUTpATH TajvMBa MPU3HAYEHHS Ta
eKCIUTyaTallliHuX YMOB HEOOXIJHO BKa3aTW THUIN IAcCl, MPUBOIY W PO3TOPHYTY
KOJICHY QopMyny. B MapkyBaHHI KoOICHOI (opMysIn HEOOXITHO MOCIITOBHO
yepe3 KOMY BKa3aTH KUIBKICTh OCEH, a JJIsi KOXHOi OKpeMOi OCl MICIs 3HAKy
nedicy MOCIiIOBHO MPOBOASITH MAPKyBaHHS HACTYITHUM YHHOM:

- TUII Ta HasIBHICTb ipuBoay (mitepa I1);

- TUII TPUBOY - OCTiitHUY (JiTepa I1);

- THTI TPUBOJTY - 110 BiJIKJIIOUa€Thes (iTepa B);

- KEpOBaHa BiCh, IO yMPaBIS€ThCs (TiTepa V).

st yHidikaiii yMOBHMX IO3HA4Y€Hb 3alPOINIOHOBAHO BUKOPUCTOBYBATH

TUMOBI KOMOiHaIii cumBoJiB Ta sitep (tad. 1.1), Hampukiiaz, Micias MO3HAYCHHS

MP.AT-73.00.00.000 13

3MH.

ApK. Ne gokym. Nignuc | Data 17




HOMEpa 0Cl y Jy>KKax HeoOX1JHO BKa3aTH KUIbKICTh IMH (1 — OHOIIMHHI KoJjieca,

2 - TBOIITMHHI).

Ta6mui 1.1 - TumoBi yMOBHI TO3HAYEHHS KOJICHUX CXEM I1aci aBTOMOOLTIB

. Pozropnyta
Lo . Komicha .
Onuc koiicHOI (hopMyiIH aBTOMOOLIS (bopMya KOJIICHA
PMY. ¢dopmyna
JIBOBicHMIT aBTOMOO1JIL 3 MPUBOAOM HA 3aHIO BiCh 4x2 1-y, 2-III1
JIBOBiCHMIT aBTOMOOILTH 3 TPUBOIOM HA MEPEIHIO BIiCh 4x2 1-T1I1Y, 2
JIBoBicHMII aBTOMOOULTP 3 TIPUBOIOM Ha TEPEIHIO BICh Ta|
KEPOBaHUMH KOJIECAMHU JPYroi oci (HampuKiaa, aBTOHaBaHTaxyBau | 4 X 2 1-T111, 2-V
TOLIO)
BOBICHHI aBTOMOOLJIb 3 MOCTIHHUM IIPUBOIOM Ha 3aJHIO BICh Ta - , 2-
0 Ax 4 1-T1IBY, 2
MPUBOIOM TEPEIHBOT OCI, IO BIIKITIOYAETHCS TITT
JIBoBicHMI aBTOMOO1J1b 3 IOCTIMHUM NPUBOIOM Ha NIEPEIHIO BiCh Ta Ax 4 1-T1I1Y, 2-
MPUBOIOM 3aJIHBOT OCI, IO BIAKIIOYAETHCS I1B
. . - . 1-T111Y, 2-
JIBOBicHMIT aBTOMOO1TH 3 TOCTIMHUM MPUBOJOM Ha BCi KoJieca 4x4 I
JIBOBiCHMIT aBTOMOO1JIb 3 MPUBOIOM Ha 33 HIO BICh 13 TO3HAYECHHSIM, Ax 2 1-V, 2(2)-
1110 KOJIeca 33 JHbOI OCl € TBOCKaTHUMHU 11
TpuicHuii aBTOMOOLIH 3 TPUBOAOM Ha TPETIO BiCh Ta KEPOBAaHUMHU 6x 2 1-V, 2, 3-
KoJIeCaMHM IepIIoi ocl 1T
TpuBicHHlI aBTOMOOUTb 3 NMPHUBOIOM HA JPYTy 1 TPETIO BICh Ta 6x 4 1-V, 2-1111,
KEepPOBaHMUMH KOJIECAMH TIEPIIOi Oci 3-II1
TpuBicHMII aBTOMOOITF 3 TPUBOJOM HA JPYry 1 TpeTIO Oci Ta 1-V, 2(1)-
KEpPOBaHMMHM KOJIECAMHU TEPIIOi OCi i3 MO3HAYEHHSM, L0 KoJieca 6x4 I1I1, 3(1)-
Jpyroi Ta TPETbOI OCEH € OJHOCKATHUMU 1
TpuBicHuii aBTOMOOLTH 3 NMPUBOJOM Ha JPYry 1 TPETIO BICh Ta 6x 4 1-V, 2-
KEpOBaHWMHM KOJIECAMH TEPIIOI Ta APYroi ocen [Ty, 3-II1
TpuBicHMiA aBTOMOOLTH 3 MPUBOIOM Ha JPYry i TPETIO BiCh Ta 6x4 1-Vy, 2-I111,
KEpOBaHUMHM KOJIECAMH TEPUIOi Ta TPEThOi ocei 3-TITY
TpuBicHMIA aBTOMOO1JIF 3 MOCTIHHUM NPHBOAOM Ha BCI Kojieca Ta 6x6 1-T111Y, 2-
KEpOBAaHUMH KOJICCAMHM TIEPIIIOI OCi [111, 3-T111T
TpuBicHMIA aBTOMOO1JIF 3 MOCTIHHUM NPHBOAOM Ha BCI Kojieca Ta 6x6 1-T111Y, 2-
KEpOBaHUMH KOJIECAMH MEpUIOi Ta APYyroi ocen [I1Y, 3-I111
TpuBicHull aBTOMOOLUIb 3 MOCTIMHUM MPUBOJOM Ha BCi Kojieca Ta 6x6 1-T111Y, 2-
KEPOBAaHWMHM KOJIECAMH MEPIIOL Ta TPETHOI OCEN [T, 3-TITY
YortupusicHU aBTOMOOLIb 3 MPUBOJOM Ha TPETIO 1 YETBEPTY OC1 Ta 8x4 1-v,2-V, 3-
KEPOBAaHWMHM KOJIECAMH NEPIIOL Ta APYroi ocen [1IT, 4-T1IT
YoTupuBiCHUIA  MOBHONPUBIAHMKA  aBTOMOOUTL 3  MOCTIHHHUM 1-T111Y, 2-
NPUBOZOM Ha BCi KoJleca Ta KEepoBaHMMH Koiecamu mnepmoi ta| 8x8 | IV, 3-II1,
Ipyroi oceit 4-TII1
- : - . 1-TII1Y, 2-
YoTtupuBicHH aBTOMOOITH 3 TOCTIHHUM MPUBOJIOM Ha BCi KoJieca Ta 8x8 Y. 3
KEepPOBaHMMH KOJIECAMHU TEPILIOi, IPYroi Ta TPEThOi oce ,
’ 11V, 4-T111

3MH.
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1.2 Anani3 ¢pakropiB, 0 BIVIMBAKOTH HA CNOKUBAHHS MAJIMBO-
MacCTHJIbLHUX MaTepiajliB Ta BUKUIIB aBTOMOOLIAMU

ITin yac excruryaTtallli JErkOBUX aBTOMOOUIIB Y peaIbHUX yMOBaxX MOXYTb
ICHyBaTH 3Ha4yHI PO301KHOCTI, SIKI TaK0X HA3UBAIOTh «HEAOIIKOM» abo
«p03011HICTION, MK O(DILIIHO 3asBJICHUMH BUPOOHMKAMHU PIBHSIMH CIO>KMBAaHHS
nanuBa (NEDC Ta Bukuzais COy).

[l po301KHICTh TMOSCHIOETHCS, 3 OJAHOTO OOKY, THM, IO ChOTOIHIIIHINA
ceptudikaiiitauii Tect y €Bporni He BpaxoBY€ PI3HOMAHITHICTb PI3HUX PeabHUX
YMOB €KCILTyaTallii, TOMy HE J1a€ PealiCTUYHUX pe3ybTaTiB. Ll p13HOMaHITHICTb
YMOB €KCIUTyaTallli MOBHUHHA TPYHTOBHO JOCHIJI)KYBAaTUCh 3 METOIO BHUSBIICHHS
(dakTopiB, 1110 BILIMBAIOTH HA CIIOKUBaHHS nanusa [19], [24].

3 iHmoro OOKy, pPO30DKHICTh BHHHMKA€ TaKOXX Yepe3 TaK 3BaHl «BUJIKH
3HAYEHbY», SKI TOB’s3aHI 3 aJTOPUTMOM TECTYyBaHHSA, IO J1a€ 3MOTY OTpHUMAaTH
3aKOHHE TJIyMadeHHs Mpoleaypu cepTudikaiiii, o Npu3BOIUTH 10 BUMIPIOBAHHS
HUKYOT0 PiBHS BUTpaTu nanuBa ta BUkuaiB COs.

[licnss BUABIEHHS 3HAYHUX PO3OLKHOCTEH MIXK 3asBJIEHUMU Ta peaJbHUMU
JaHUMH OyB pO3pOOJICHUM CIieHapili MOJEIIOBAHHS JJII KPal[oro JJOCIIIKESHHS
KOXHOTO (paKTOpa, Ma€ BIUIMB Ha 3asBJICHI TOKA3HUKUA. MOJIEIIOBaHHS TTPOBOIATH
ULl TPhOX THUIIIB TPAHCHOPTHUX 3aco0iB: aTtMochepHux OenszuHoBuX (NA),
OCH3MHOBUX TYpOOBaHMX 1 AU3EIbHUX. TOMy KpiM 0a30BOTO ClieHapito OQiiiHOT
MpoIeaypyu BUMIPOOYBaHb 3MOJIEIIOBATH M AOCHIIUTA (DAKTOPU Ta YMOBH 3 TOUKHU
3opy BukunaiB CO, nns nBox tumiB TtectyBaHb: NEDC Tta cneuudiuyaux
napametpis WLTP.

[linBeaeHHs MiACYMKIB IJiIsi PI3HUX CIIEHApiiB MOJICTIOBAHHS J1a€ 3MOTY
3pOOMTH BHCHOBKHM, IIOJO CIOXHBaHHSA cHeprii 1 BukuaiB CO, Ta HaHOLIbII
BaroMux (akTopiB iX KOMOIHAIli, 3aJIEKHOCTI BiJl CTUJIIO BOJIHHS Ta YMOB
ekcrutyaraiii. Ha mepmiomy erami HEOOXiHO BUSBUTH Ta JOCTIIUTA HANUOUIBII

Baromi (pakTopu, 3a JOTIOMOTOO OTJISITY JIITEPAaTypPHHUX JaHUX Ta JOCIIIHKCHb.
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Aepoounamixa. AepoauHaMmika 1 BIIHOCHUTBCS 10 (GopMu Ta AU3ANHY
aBTOMOO1Is1 Ta Horo jo0OoBoi twiomii. Pi3Hl mommdikamii dopmu Ta 3MiHA
MepeHhOI YACTHHHU, TaKUX SK JOJaBaHHS OarakxHWKa Ha Jax 3 J0JaTKOBUM
HABAHTAKEHHAM MOXKE 30UIBLIUTH aepOJMHAMIYHMMA OMip, 10 MNPU3BOAMUTH 0
30utbiieHHss mnanuBa crnoxuBaHHa (EPA  2014b). OpieHTOBHI 3HAY€HHS
3017bIICHHS BUTPAaTH TMalliBa CTAaHOBUTh MpHOIM3HO 5 % UId PEWiHTIB,
HanOy/MoB 1 OOKCiB, TOJl SK 3a BIAKPUTHUX BIKOH 3a IIBHUIKOCTI aBTOMOOLIA
omeko 130 km/rox cranoButh 5,1 %. HasBHicTh O0OKOBOTO BITPY, XOda IIe
CUJILHO 3aJICKUTh B 3arajibHOl (OopMH aBTOMOOUIA Ta IU3aiiHy, 3a HasBHOCTI
croiyiepiB Ta 0OBICIB BeJle JI0 epeBUTpaTH NanuBa Ha 2 %.

3MmojienboBaHUN e€(EeKT BlJ BUKOPUCTAHHS PI3HOMAHITHUX HAI0Yy/IOB IS
Jaxy, HaOUIbII 3HAYYIIUM € OOKCH, OCKUIBKH 1€ HalmommpeHima MoaugiKaris
dopmu. Illoxo ix aepoauHamMiyHOTO €hEKTy, TO 30UIBIICHHS BUKHUIIB CTAHOBUJIO B
cepeaabromy 6,5 % Tta 9,7 % nngs NEDC ta WLTP BianosigHo. Baxkko oriHuTH
TOYHE 3HAYEHHS 3MIHM OINOPY MOBITPsI Yepe3 BIAKPUTTS BIKOH Ta OIYHOrO BITpY,
OCKITBKM 1I€ TICHO TIOB’S3aHE 3 aepOJAMHAMIYHUMH  XapaKTEePUCTHUKAMU
aBToMOOUTIA. PO3paxyHKOBUU [1ara30H 3MiH OMOPY MOBITPSI MOXKE KOJIMBATHUCH:
3HIDKEHHUH aepoauHamiyHuil omip Ha 10 % moxke 3meHmmT Bukuau CO; Ha 2,5 %
st NEDC Ta 3,6% mist nporokonry WLTP. 3 idmoro 6oky, 301IbIICHHS OMOPY
noBiTps Ha 10 % npu3BOAUTH 10 10AATKOBUX BUKUAIB 2,4 % 1 3,8 % BiAMOBIIHO.

Memeoponozciuni ymo6u HABKOJHMIIHBOTO CEPENOBUINA BITHOCITHCS [0
30BHIIIHIX YMOB, TaKUX SIK BITep, TemIeparypa Ta OapomMeTpuuHuil TUCK. BoHu
BIUTUBAIOTh Ha TIOKA3HWKHW CIIOKMBAHHS TajJuBa aBTOMOOIJIEM, BIUIMBAIOTh Ha
po0OoTy ABUTYHa (HAMPUKIAN, B'S3KICTh MOTOPHOTO Macja, MOTIK TOBITPS Yy
CHUCTEMI BIYCKY IBWUTYHA, TOII0). BOHM MOXe TakoX BIUIMHYTH Ha ITOBEIIHKY
BOJIis, OCKIJIbKM BOJIIi TTOBMHEH HAJAIITYBATH CBIM PEKUM BOIIHHS BiJMOBITHO 10
3alaHuX YMOB. BIumB TemmiepaTypu OIliHIOETbCS B OPSAKY 30utbmienHs Ha 0,5 %
CIIO>XMBAaHHA TanuBa 3a Temreparyp Hmwxunx 3a 20 °C. HasBHicTh omamiB Moxe

MOTEHI[IHO 301IbIIMTH BUTpaTy naiauBa Ha 30 % abo Oinsire [1], [2], [12].
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JlaHi, oTpuMaHi 3a pe3yibTaTaMu BUIPOOYBAaHHS IOKa3ajiM, IO BIUIUB
MyCKY XOJIOJHOI'O JBUTYHA 3a 25 °C 3a NEDC cTtaHoBHUTb 6Im3bK0 8 %, TOMi 5K
nas WLTP - 3,3...4,8 %. 3a TemmepaTypy HaBKOJIMIIHLOTO cepeposuma — 7 °C
e(EeKT XOJIOJHOTO MYCKY Maike BABIYl BUIIUM (Tipubn3HO Ha 20 % BUIII BUKUIH
CO, B MOpIBHSHHI 3 TMOBHICTIO MPOTPITUM ABUTYHOM) uisi mpotokony NEDC
3017IbIICHHSI BUTPATH CTaHOBUTH Onm3bko 6,8%. TemmepaTypa HaBKOJHUIIHBOTO
cepenouma 15 °C, BBakacTbCs ONU3BKOIO [0 CEPENHBOEBPOINEHCHKOI, 10
NpU3BEJIO 10 3pOCTaHHS BUTpaTth mnaipHOoro 12 % Ta 4,5 % BIANOBIAHO Yy
MOPIBHSHHI 3 TJA0OPATOPHUMH BUIIPOOYBAHHSIMHU.

Cmunb 600inHsA. XapakTep BOJIHHS BIAHOCUTHCS 0 CTOXaCTUYHUX MOJIeNen
BOJIHHS, SKI € HAJ3BUYAWHO PI3HOMAHITHHUMH IS KOKHOTO OKPEMOIro BOJisl.
Hampuknan, arpecuBHE BOMIHHS - TPHUCKOPEHHS 1 MaKCHUMallbHa IIBUJIKICTb,
MOXYTh 3HaYHO 30UIBLINTUA BUTPATY NajauBa 10 26 %, TOJI IK €KOHOMHE BOIIHHSI
MOXKe 3a0€3MeUYUTH 3HMXCHHS BUTpaTH B Mexax 3...9 %. OmHak B peajbHUX
YMOBax ILIe¥ MoKa3HUK Ha 28 % BUIIMI HIXK 32 JJaDOPATOPHUX BUIPOOYBaHb.

Cman mpancnopmno2o 3acoby 3aJIeKUTh BiJl TEXHIYHOTO OOCIyrOBYBaHHS,
HANPUKJIaJ, CBOE€YacHa 3aMiHAa Macja, MepeBipKa THCKY B IIMHAX 1 MpaBHIbHE
BUKOPUCTAHHS THUITy INIWH. BCTaHOBIEHO, IO BUKOPHCTAaHHS MOTOPHOTO Maciia
HU3BKOT B'SI3KOCTI MOKE TIPU3BECTHU /10 3HMKEHHSI BUTPATH NajnBa Maibke Ha 4 %.
Kpim Toro, 3menuieHHst koedimienta onopy kodeHHio muH Ha 10-20 % (ToOTO
BIJIMOBITHICTh HAMKpAIIOMy KJlacy eHeproe(eKTUBHOCTI) Moxe 3a0e3neuntu 2,1%
B €KOHOMIi manuBa. 3 1HIIOro OOKy, THCK y muHax Ha 0,2 aTM HIKYUN HIX
PEKOMEHI0OBaHE MOKE MPU3BECTU 1O 30UIbIIECHHS CIOXUBaHHA nanuBa Ha 1,4 %.
[Hmm  ¢dakTopu, Taki SK 3acMideHl TMOBITpsAHI (PUIBTpU Ta HENpPaBWIbHE
pO3TalyBaHHs KOJIIC, MOXKYTb 301JIbIINTH BUTPATy NajiuBa BiJ 3 10 6 %.

Brume B's3kocTi MacTWiia Ta OMOpPY KOYCHHIO JIOCHIDKEHO IUIIXOM
MOJICITIOBaHHs. BUKOpHCTaHHS MOTOPHOTO Macja 3 MEHIIO B'SI3KICTIO TPU3BEIIO
0 3HWXEHHsS BUKUIIB 110 2,2 % y mnopiBHaHHI 3 NEDC g O€H3UHOBUX
aBTOMOO1T1B 1 10 4,1 % s nuzenbHUX. WLTP TectyBaHHS mpoeMOHCTPYBalo,

o OEH3WHOBI aBTOMOO1I MOXYTh 3a0€3MEYNTH BUTOAY CIOKWBAHHS IMMAJIMBA 10

Apk.

MP.AT-73.00.00.000 13

3MH.

ApK. Ne gokym. Nignuc | Data 21




2 % y BUKHJAX, TOAl SK BIANOBIIHE 3HAYEHHS ISl U3EILHOTO aBTOMOOLIS
cTaHOBUTh 2,4 %. BinMiHHOCTI MDK OEH3WHOBHUM 1 JU3EIIBHUM TPaHCIIOPTHUM
3YMOBJICHI BHKOPHCTAHHSM PI3HUX THUIIB MAcCTWJIA, OCKUIBKH IS JH3EITHHUX
JIBUTYHIB, 32CTOCOBYIOTh MacCTHJIA IM1IBUIIIEHOI B'SI3KOCTI.

Excrutyaramifina maca mpejacTaBisie 3arajibHy Bary aBTOMOOUISA. Y Mipy
301IbIIEHHS. Macu OyJie MOTpiOHa OUTbIIa €Heprisl AJs MPUCKOPEHHS Ta MiATPUMKU
MOCTIMHOI IIBUJIKOCTI, a BIAMOBIAHO ¥ TmanuBa. JliTepaTypHi JKepesia CBiA4aTh,
o A1 AoaaTkoBoi Macu B 100 Kr, BUTpaTa majnuBa MOXxe 30UTbmuTucs 10 5-7 %
MOPIBHSHO 31 3HAUEHHSIMU OTPUMaHUMU Mijg yac cepTudikamii. Epekt macu moxe
OyTu 11e OUIBIINUM, SKIIO Ha JaXy 3MOHTOBaHI O0kcH abo mij yac OyKCUpyBaHHS
MpUYera BPaxOBYIOThCS — B JIAHWX BUIAAKaX 30UIBIIYETHCS BUTpaTa MaJMBa JI0
35% % (ADAC 2012). BmnuB m01aTKOBOI Macu OyKCHpYBaHHS MOPOKHBOTO
npudena TakoX 30uIbllye BHKUAM Ha 25 %, Iie MOSCHIOEThCS KOMOIHOBAaHUM
e()eKTOM 30UIBIIEHHSI MaCH 1 ONIOPY MOBITPA.

JlomaTkoBl macaxupu 30UIBIIYIOTH Macy aBTOMOOUIS, W BiAMOBITHO
30UTBIIUTE CHOXKMBaHHS ManuBa 10 5 % Ta Bukumu 7,5 r COy/KM M 4ac pyxy
aBTOMOOLIA 31 mBHAKICTIO 130 KM/TO.

Ecgexm oopoeu. Mopdoiiorisi, 1TOpOKHE MOKPUTTS, HAIPSIM BITHOCITHCS 10
YMOB, 3 SIKUMH B3a€MOJI€ TPAHCIOPTHMI 3aci0. 3a pPi3HUX THIIB JOPOKHBOTO
MOKPUTTS MOKE 3MIHIOBaTUCh BUTpara naiauBa Ha 3,2 %, a yxun B noHanx 2 %
30imbIrye BuTpaty naigusa Ha 20 %. Pi3ki nmpuckopeHHs 1 raTbMyBaHHsI, POCTOT Ta
po0oTa Ha XOJIOCTOMY MOXYTb MaTH JYy>K€ HETaTUBHUI BIUTMB Ha BUTPATy MaJIHBA.
3aBAsSKA BEJNMKIA PI3HOMAHITHOCTI YMOB PyXy MaKCHUMalbHI 3HAY€HHS,
CIIOKMBAHHS TMOPIBHSIHO 3 BIAMOBITHUMHU 0a30BUMHU 3HAYCHHSIMHU MOXYTh CSTaTH
10 50 %.

Bnaue asmomobinenoco nanuea. ABTOMOOUIbHE MAJIUBO - 1€ CYMIIIl Pi3HUX
BU/IIB BYTJICBOJIHIB Ta 1HIIIMX OPTaHIYHUX PEUYOBHH 1 CIONYK (HAMPUKIIAJ, €TaHOJ
abo metmiedipu y BUNAJKy OlonaivBa), a iX XapaKTEPUCTHKU PErIaMEHTYEThCS
BIAMOBIAHUMU cTaHaapTamu. CKiiaJl MajvBa 3MIHIOETHCS B 3aJIEKHOCTI BIJ 4acy

POKY, HasiBHICTh MEBHUX CyMIIICH, a TaKOXK reorpapiqyHoro perioHy, /e majuBo
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BUPOOJsIETbCA a00 MponaeThecs. TakoK BIUTMBAIOTh HA CKIIAJ 1 XapaKTEPUCTUKH
najgrBa OCOOJMBOCTI, MOB'A3aH1 3 MOTOJAHUMU YMOBAaMH, PI3HUMU PEriOHATbHUMHU
CTaHIapTaMH, PUHKOM 30yTy, HasBHOCTI MPUCAIOK Ta CyMilleHd, perioHaTbHOI
MTOJTITHKH.

OctanHe TpakTyBaHHS HaOyBa€ BaroMocTi, KOJH TIPOMOHYETHCS
BUKOPUCTaHHA PI3HUX BapiaHTiB OIOKOMIIOHEHTIB KOMEPIIHHOrO TMajuBa.
bionanuBo MoXe MPUHECTH KOPUCTH 3 TOYKU 30pYy 3HUKCHHSI BUKHJIIB BYTJICIIIO,
ane mig vac ¢aKTUYHOI eKCIuTyaTallii BOAIl MOXKYTh CHOCTEPIraTv 301IbIICHHS
00’€eMHOI BUTpaTH TNajluBa a00 MOTIPIIEHHS MOTYKHOCTI. 3arajioM 301JIbIICHHS
00’emHo1 BuTpaT nanusa (1/100km) Uit pi3HUX cyMilied OlomaiuBa MOXe OyTH
B 0 10 2 % mist 10 % o6'emy GioauzenbHoro nanupa (B10) a6o 1o 28 % s 85
% KoHueHTpauii eraHony y Oen3uHi Mapku E85. Hampukman, mig yac
BUKOPHUCTaHHS NaiuBa Mapku ES nyig GEH3MHOBUX OTPUMAHO pe3ysbTaTH, SKI

mokasanau He3HauHe 301abienHs sukuais CO2 - 0,5 %.

1.3 MeToauKu OUiHKYM NAJTUBHOI e()eKTUBHOCTI aBTOMOOLIIB Ta
HOPMYBAaHHS HIKIJIUBUX BUKU/IIB

Ceprudikaniiinuid  Tect mnependadae Oarato (¢akTopiB, sSKI MOXHa
BUKOpPHUCTAaTH JUisi oOTpuMaHHs MeHumoro Bukuay CO, 3a aHalOriuHoi
npOAyKTUBHOCTI. OHAK PI3HOMAHITHI MPOIEAYPHI €JIEMEHTH OTPEOYIOTh OLIbII
TOYHOI'O BU3HAYEHHA JJIA TOro, 100 OTpUMAaTH OUIbII, MOCIIIOBHY, JOCTOBIPHY
Ta HaJlIHHY METOJUKY BHUMNPOOyBaHb. OUIKY€ThCA, 110 HOBHM TapMOHI30BaHHIA
npotokon BunpoOyBanb (WLTP) BumpaBuTh 3HayHy 4YacTUHY MpoOJemMy
NOB’sI3aHy 3 THYUYKICTIO MMOKA3HUKIB Ta MpPHU3BEIE A0 OLIbII peamiCTUYHUX OLIHOK
JIWCHOTO PiBHS CIIOKUBAHHS TAJIMBA TPAHCIIOPTHUMH 3aC00aMH.

Po3pobka Ta amantamis WLTP r1pyHTyeTbcsi Ha peanbHUX pexUMax
eKCIUTyaTallii  TPaHCIOPTHUX 3aco0iB, 3 BUKOPHUCTAHHSIM  HalCydacHini
CTaTUCTUYHHX MeToAiB. OpHaKk BapTO 3a3HAYUTH, 1O Oyab-siKka JlabopaTopHa
npoleaypa TEeCTyBaHHS HE B 3MO31 BpaxyBaTH yCiX HACIHIJKIB peajlbHUX YMOB

BOAIHHS 1 TOMy OTpuMMaHa BuTpaTa naimBa Ta BUKUAIB CO, OymyTh mwmiie
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YaCTKOBUMM 3 HECKIHYEHHOI KUIBKOCTI MOXJIMBUX 3HAu€Hb, SKHUX CSrae
TPAHCIIOPTHUH 3aCi0 Y peabHOMY JKHTTI.

Jlig KiTbKICHOT OINHKM BIUIMBY JAESIKUX (DAaKTOPIB 3MOJEIBOBAHO HU3KY
PI3HHX CIICHApiiB I MMOTOYHUX MOXJIMBOCTEH TECTYBaHHS Ta OIIHKWA BUKHUJIIB
BIJIMOBIAHUX TPAHCIOPTHUX 3ac00iB BiAMOBIAHO 10 WLTP Ta peanicTHYHUX yMOB.
TectyBanHsl ciin po3risigaTH SK OPIEHTOBHUM, a HE SIK BUUEPIHHUM PO3pPaxyHOK,
OCKIJIbKM BUKOPUCTOBYETHCS JIAOOPATOPHUIM TECT 3 MOBHUM CIEKTPOM THYYKOCTI
¢dakTopiB BIMBY 1 yMOB ekcrutyaTaii. Tect WLTP na nanuit MOMEHT He Moxke
KUTBKICHO BHM3HAayaTH YCl1 MOKA3HUKW 3 BUCOKOK) TOYHICTIO YE€pe3 BIJICYTHICTH
HeoOx17HO1 1H(hOopMaIlii, OHAK MEePEBIPSETHCS BIIMOBIIHICTS TPAHUYHUM YMOBaM.

VYeci gitodi crieHapii BUIpoOyBaHHS aBTOMOOLTIB TpeicTaBieHo B Tadi. 1.2.

Tabmuus 1.2 — 3BeneHi TpaHUYHI YMOBHU TMPOLIEAYpPH BUIPOOYBaHHS

TPaHCHOPTHUX 3ac001

Peaic- Ceprudika- miiina
Cuenapiit THYHMI WLTP — NERIS BapTicTh
tienap .. |[WLTP-H Bbaza NEDC 3 MOJISIMA P
creHapii J
Cep.F\)N LT WLTP- L Knac inepuii]
. NEDC + 40 .
Maca Hill + 150 xr . Kirac inepuii NEDC
+ 75 xr
Bbazosi RL 5
WLTP- L |Basa + 20 %) (RR: 0,009 kr/ o
cepenre | 30 % EO y T, F1: 03 -20% FO
JlopooxHi WLTP- +7%F1L |FO, +3 %y |H-rowkm, F2: |, 3HI/I.)KCHI/II/I
HABAHTAKEHHS Hill {E2 ' F1 0.038 iHepuis obepra
LEo Hero 12/1< 2) HHEA 1,5 % Taki cami
‘T M .
s TpaHWYHI YMOBH,
i i o it st NEDC
Tpogint, soninus WLTC NEDC NEDC [0 A
13 TIOJISIMU.
IMepemuxanmst Cupasa xonkperaux WLTP nepem Kinuese 3HaueHHs
nepeaay WKaHHS Mepeayd B 3aJIeKHOCTI NEDC Ha ocHOBI dacy CO, 3MeHImEHO HA
Ha JIOPOXKHI HABAHTaXXCHHSI 4 % 3a kpuTepiem
ciM'T B IOTOYHOM
Temmneparypa 14 °C 23 °C 25 °C y
T/A.
Cno:xuBaHHSs 0,5xBT
TOTYHHOCTI bar. 0,15 kBt — 3apsan akymymnsropa —
reHeparopa Sapsautu B —
Neut. p
Jopo:xHs oniHka 0,15 % 0%
Apk.
MP.AT-73.00.00.000 13
3mH. | Apk. Ne gokym. Nignuc | Data 24




VY tabnuui 1.3 HaBeaeHO cepeHl 3HaUYEHHS 3POCTaHHs CIOKMBAaHHSA MalliBa

Ta IIKJIMBUX BHUKUIIB 3aJ€KHO BIJ KaTeropii Tta (akTopiB BIUIMBY Ha

eKCIUTyaTaIliiiH1 MOKa3HUKH.

Tabmumg 1.3 — CepenHi 3HaUeHHs 30UIBIICHHS BUTPAaTH MajlMBa 3aJIEKHO

B1Jl KaTEropi Ta yMOB Ha €KCILTyaTallii (3a JJliTepaTypHUMHU JaHUMU )

. 3Haue
Kareropis daxrop
HHS
.. Pi3ni aKTOpH SIK1 0epyTh acThb
Pi3ni dakropu . ¢ TOpH, pyT i Y 6,2%
cepTudikariitHoMy BUITpoOyBaHH1
I'pannuna . [naBHI NOPHUCKOPEHHS OBUIBHCHHS Ta MOJICIb
p Tusaiin NEDC ; PHCKOPCHHA, YT eI | 7 40
Mexa BOIHHS
TECTY Hixnaa mexa . . .
3asBrieHI  3HAYCHHS OYJyTh HUKYMMH, HIXK BUMIpSIHI o
JICKJIAPOBAHUX 3,9%
3HAYCHHS
3HAYCHb
o . 301IbIICHHS €JIEKTPUYHOTO )KUBIICHHS3a 5,0%
OBITPSIHUI - - -
P [Tokpameni MAC cucremu, EV HVAC ri6pumni
KOH/IUIIIOHED, . . : .
TEIJIOBI YCTAaHOBKH, aKTHBHI BEHTHJIHOBAHI CHJIIHHA, -
cucTema .7 : . .
. COHSYHI CBITJIOB110MBato4l papOu, COHSTUHUHN KOHTposb | 2.1%
KJIIMaTH3aIlii . g
CKIIIHHS, COHSYHI JaXH
L. INapasmiuni M ICHITFOBAYl Kepma, ACHUCTEHTH
JonomixHi . . .
Homno- CHCTeMI pPYJIBOBOTO yHpaBIliHHA. ElleKTpo — Ta TigpaBiiiucHe
MiXKHI THOBOLO KUBJIGHHS ~ PyJbOBOTO  YIpaBIiHHS, CHOXHUBaHHSA | 3,7%0
CUCTEMH Py — CICKTPUYIHOI TOTYXKHICTh PYJHOBUM  YIPABIIHHIM.
yip [TokpatieHuit Hacoc pyJIbOBOTO YIIPABITHHS
JIBUTYHU  YOpaBIiHHS,  HAacoCH  MaJUBOMOAaui
[HIi TOMOMIKHI | ympucKyBaHHST — manwBa,  NPOTHTYMaHHi  dapw,
Ta 10JaTKOB1 rajbMiBHI BOTHI, CKIIOOYMCHUKH, adanTuBHI miaBicku, | 4,8%
CHUCTEMH JIOTIOMIDXKHI TaJIbMiBHI CHCTEMH, BITPOBE CKJIO, IO
aBTOMOOLIIS MiITPIBA€THCS, BEHTHIISATOP, 1 T.1.
EnemenTn, 1mio
MOHTYEIOThCS Ha o .
. Pi3HI JOMOBHEHHS - JIOMIOBHEHHS , SKi OYAyTh o
naxy, il . . . J. . 2,9%
. | mpukpimieHi 10 Ha faxy, OKpiM OaraxHHUKIB 1 OOKCIB
JIOTIOBHCHHS 1
3MIHU
Edexr Big 30UIbIIEHOT0 MAaJMBHOTO CIOKUBAHHS
Baraxxauku / o .
Yyepe3 JI0JaTKOBE BCTAHOBJICHHsI OOKCIB 1 Oara)KHHUKIB o
AepoauHa OOKCH Ha Jax . 4.2%
A . Ha Jaxy KOpOOKH JIOJIaTOK B SKOCTI JOCSATAETHCS
MiYHI (301TBIIICHHS . . . .
. BHACJI/IOK MiBUIIEHOTO aePOAMHAMIYHOTO OMIPY
XapakTepy | OIOpY HOBITPs)
CTUKH 3a mBuakocTi B 130 KM/TOJ - JOCHIKEHO T'OJIOBHUM
Bigkpuri BikHa | 9MHOM B CIIEKOTHUX perioHax abo crekoTHy mopy | 4,3%
POKY
3MiHa B aepoJuHaMIYHOMY OMOpi JI000BOI 0OsacTi,
3aJ€KUThL BiA Bl IIBUJKOCTI 1 KyTa HaXHIY.
Edexr 6okoBoro A BITPY A ST oy o
BiTpY Pesynpratn 30inblieHHs omopy moBiTps Ha 10% | 2.2%
(Buksmkanoro Bix 15 1o 30 rpag kyra BigxuiaeHHS a0bo
K 301LTIBIIIEHHST TIIBUIKOCTI BITPY Big 5 10 10 M/cC)
Apk.
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poIoBkeHHs Tabaumi 1.3

[Tokpamenus . . .
patiety Crnoiinepu, 00BicH, BUXPOBI F'eHEpaTOpU -0,5%
aepoIMHAMIKU
Koseca, 1110 moBHHHI IITOBXaTH aBTOMOOLIL Yepe3 map 248
Jom BoaW. 30impIIeHHS Mmapy Ha 1 MM Ha JOpPOXKHIN %
TIOBEPXHI
3HWKEHHS 34YCIUICHHS IIMH, BUTpPAdaHHs CHEeprii Ha
Crir/ix XOJIOCTOMY XOAy. 3HWKEHHS IIBUJIKOCTI HDK 3a
. 3BHYAIHOTO PEXUMY BOIIHHS. 3HMKCHUH THCK B
Iloromui
oBH IIHHAX
M -
y 3arBepKeHa 0°C mopiBusiHO 3 18 °C 8,0%
TeMIeparypa,
BUIIPOOYBaHHSI
3HAaXoMuThCd B | -18°C mopiBHsHO 3 0 0 C 8,0%
MesKax Jiara3oH
18 - 28°C
ArpecuBHe 3HayHe MPUCKOPEHHS Ta YIOBUILHEHHS, TAJIbMYBaHHS 250
BOIIHHS BOJIIHHSA HAa MAKCUMAJIbHII MIBUIKOCTI %
Pexxum BoiHHSA ) . 0-
) ButpaTa BapitoeThCsi B 3HAUHUX MEXKaX 3aJIS)KHO BiJ
Pexum/ (urraTH1 11,0
pexumy Exo abo Criopt o
CTIIIb PEKUMH) Yo
BOJIiHHS OnrtumanesHe NepEMHUKaHHS nepenad, IJIaBHE
MIPUCKOPEHHS Ta YIIOBUTHHEHHS, cTabuibHe
ExonomHe . . o
BOIHHS MIATPUMaHHs IIBUIKOCTi, mepeabadeHHs pyxy Ta | -5%
3YIIUHKH, 3€JeHUN CBITJIOBUI MOMEPEHKEHHS PO
ONTUMAJIHHY IIBUIKICT
3acTocyBaHHS B JBHUTYHaX OJIMB HHU3bKOi B'SI3KOCTI
3MareHHs y ABMLY . -2,2%
C MIPU3BOIUTH B 3HIKEHHS BHYTPIITHBOTO TEPTSI
TaH
3HIDKEHHS 3HAYE€Hb OMOpY KOYEHHI0 MMHM Ha 15 - o
TpaHc- 20% -2,5%
J10b%0507 0
nopT- 0
Horo 3HIKeHHs TUCKY B mHax Ha 0,2 Gap 1,5%
3ac00y 3a0pyaHeHl NOBITpsHI (QuIbTpH, HeOardaHcoBaHI abo 4.0%
. . o 0
Jisiannzeve Ppi3HI KoOJIeca, IOTaHO HAJIAIITOBAHHA JIBUTYH :
Maca
Tpa"cnoptHoro | 30utbmeHHs macu Ha 80-100 kr 6,1%
3ac00y
3mina BykcupyBanus | BrumBae mwa Bary ta omi aepoauHaMmiky Ta | 36,8
2
MacH npuJerna pPYLIiHHY TTOBEIIHKY %
[TepeBeseHns .
. CnoxvBaHHS rajanBa 3pocTae nponopuiiao | 18,4
BaHTaXIB B . ;
301JIBIIIEHHIO MIBUIKOCTI %
Ookcax
301IbIIEHHS BUCOTH  HAaJ pIBHEM MOpPS 3MEHIIYE
CHOKMBaHHS, WIUIBHICTh TOBITPS, aepoIUHAMIYHUIA 2 6%
i . bynosa Ta OITip 1 3HIKYE KOHIIEHTPALIII0 KHCHIO ’
OpO:KHi - -
yBI:OBH po3TaiyBaHHs | 3HIDKEHHS Kareropii Jopir 30UIblIye CHOKWBaHHSA
Aaoporu najguBa, a TakoX TMiJ 4Yac pyxy MammuHi B ropy. | 144
Pesynpratu, 3acHOBaHi Ha JocHimkeHHs it pyxy [ %
aBTOMOOUISI Ha ropOUCTOMY MapIIPYTi
ApK.
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poIoBkeHHs Tabaumi 1.3

Hopoxue BHaciiok 30UIBIICHHS ~ MIOPCTKOCTI, MOBEPXHEBOT 3904
TTOKPUTTS TEKCTYPH 1 HEPIBHOMIPHOCTI ’
YMoBH . . .
3HIKeHa BUAKICTh, 30UTBIIIEHUH Yac MPOCTO0, MyCcK | 28,7
JIOPOYKHBOTO . o
1 3yIIMHKa IPH 3aTOpax )
PyXy

Koportki noizaku. binbiie Xomo1HuX MycKiB i BUKHIIB

. ) .| 11,2
[310B1 HuKIH MIpH XOJIOAHOMY 3aIycKy . He mocsrHyTo HOpMaibHOI %
po6oU0i TEMIIEpaTypH JBUTyHA
Xapakre- Pizuuus y [TanuBna cymim B10 nopisasHo 3 BO 1,1%
HCTHKH BJIACTUBOCTSIX : .
P [TamuBaa cymim E10 mopiBustHO 3 EO 2,9%
najimBa naguBa

lligniuna Amepuxa. Jljisi BUBYEHHS XapaKTEPUCTUK €HEProe(eKTHUBHOCTI
aBTOMOOUTIB OyJ0 po3po0JEHO CXeMy BUIPOOYBaHHS, fKa IMITyBaja TUIIOBUUN
3goBuii  muKiI  «IiM-poGoTtay. Ilpouenypa  BumpoOyBaHHA — mependadae
PI3HOMaHITHI PEXXHMH PYXy - PO3TOHY Ta rajJbMyBaHHs, XOJOJHOTO Ta Irapsyoro
nycky nBuryHa. CepenHsi TexXHIYHAa IIBHJKICTb BUIPOOYBaHHSA CEpeaHS —
35 kM/roj1, TOBXKKUHA MapipyTy — 17,9 kM, yac BunpoOyBanHs — 31 XB, rpaHMYHA
MBUJKICTh 85 kMm/roia, ICHyBasio NBa BUIPOOYBaHHSI- MICBKUM Ta MIKMICHKHUI
muka [2], [19].

Mix MICBKUM Ta MDKMICHBKMM LHKJIAMH JIaDOpAaTOPHUX BUMNPOOYBaHb Ta
pealbHUMU YMOBAMM €KCIUTyaTalli: ICHYIOTh 3HA4H1 BIIMIHHOCTI, 1 SIK HACJiJIOK
pe3yJIbTaTH:

- MPUCKOPEHHS Ta COBUIbHEHI TUIaBH1 0€3 P13K0i 3MiHHU;

- yC1 JOJIATKOB1 CUCTEMHU Ta CIOKUBa4Yl BUMKHEHI;

- OOMeKeHa MaKCHMaJlbHa IIBUIKICTD;

- B 000X BUNIAJIKaX TeMIIepaTypa MOBITPs CTAHOBUTH 24°C;

BianoBinHo A0 mpouenypu OTPUMYIOTh JlaHi, 3a SKHUMH TOPIBHIOIOTH
eHeproe()eKTUBHICTh aBTOMOOUTIB 32 ogHaKoBUX yMoB. Ilicis mporo GopmyroTh
MEBHUM PEUTHMHT MAJIMBHOI €KOHOMIYHOCTI, Ha SKUI OMHPAIOTHCS CHOKHUBAdl Ta
BUPOOHUKH.

E€sponeticvkuii Coros. [Ins kpain €sponelicbkkoro Corw3y B JaHOMY Hanpsmi
BCTAHOBJIIOIOTH JEPEKTUBHU, BIANOBIAHO 10 SKUX CTAaHAAPTU3YIOTh KJIACH €HEpPro-

Ta EKOJOTIYHOI €(EeKTUBHOCTI aBTOMOOUIIB Ta IHIIMX CIOXXHBAa4diB EHEPrii.

ApK.

MP.AT-73.00.00.000 13
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Hupektuoro €C 1999/94 nepenbdavaerbesi cTangapTHe MapkyBaHHs (puc. 1.1) Ta

IIPUCBOEHHS KJ1acy eHeproeeKTUBHOCTI aBTOMOO1Is. MapKyBaHHsI Bi10OpaxaroTh

Ha KOJBhOPOBIM Hamimui ¢opmaty A4 3 BIANOBIIHMMHU 3HAYEHHSMHU BUTPATH

HajuBa Ta BUKUIIB okucy Byrieto (COy).

Vehicle Information

CO, emission figure (g/km)

A 104 g/km

(c]

Fuel Use (estimated) for 18,000 kilometres
A tuel use figure is indicated to the consumer as a guide for comparison purposes. This figure is .
calculated by using the combined drive cycle (urban and extra urban fuel consumption cycies). 774 litres

Motor Tax for 12 months

Motor Tax varies according 10 the CO, emissions of the ve

Vehicle Registration Tax (VRT) Rate

Percentage rate of VAT payable of the value of the vehicle s dependant on 14%

the CO, emissions.

ohice €100

other non-technical factors play a role in

greenhouse gas responsible for global warming

Environmental Information

A guide on fuel economy and CO, emissions which contains data for all new passenger car models is available at any
point of sale free of charge or directly from the Society of the Irish Motor Industry, 5 Upper Pembroke Street, Dublin 2,
Tel: 01-6761690, web address: www.simi.ie. In addition 1o the fuel efficiency of a car, driving behaviour as well as

a car's fuel and CO, CO, Is the main

Make:

Model/Version:

Carbon dioxide emissions (g/km): 104 g/km This figure may be obtained from the vehicie's Certificate of

Conformity.

Important note: Some specifications of this make/model may have lower CO, emissions than this. Check with your

dealer.

Fuel Consumption:

Drive cycle
Urban
Extra-urban
Combined

Litres/100km

5.0 Fuel Type: Petrol
42 Engine Capacity (cc): 1497
43 Transmission: Automatic

Pucynoxk 1.1 — MapkyBaHHS KJIacy €KOJIOT1YHOI Ta €HEeproepeKTUBHOCTI

aBTOMOO11s B kpaiHax €C

€Bponenchkuil BUIPOOYBAILHUM ITUKIT CKJIAIA€ThCS 3 YOTUPHOX 3ai3/liB, 1110

IMITYIOTh MICBKUWA PEXHUM 13]IM Ta OJIMH 3a13]1, IO IMITYE i3/1y 32 MICTOM, IIPU YOMY

KOXKHE BUIIPOOYBaHHS PO3MOYMHAETHCS 3 XOJOJHOTO MYCKY JIBUTYHA. Y MICBKOMY

IMKJII BUMPOOYBAaHHS MaKCMMalbHa IIBUAKICTh He mepeBumnye S50 Km/Tof,

MPOMJIEHUH NUISIX — NpUOIKU3HO 1 KM, a yac BUIpoOyBaHHS — 3 XB.

st eBpormeiicbkoi abopatopHoi (puc. 1.2) mporeaypu BUNPOOYBaHHS

TaKOXX XapakTepHI 3HA4HI BIAMIHHOCTI MOPIBHSHO 3 pEAJTbHUMH YMOBAMHU

eKCIUTyaTallii aBTOMOO1TIB:

3MH.

Apk.

Ne gokyMm.

Mignnc
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Pucynox 1.2 — €Bponeiicbka 1abopaTopHa npoleypa BUpoOyBaHHS

aBTOMOO1TIB B KpaiHax €C

- B JJaDOpaTOpHOMY BHINPOOYBAHHI BIJCYTHIA €(EeKT B3aeMOli penbedy
JIOPOTH 3 KOJIICHUMH PYUIISIMH; OCOOJMBOCTI TEPUTOPIi Ta THUIl JOPOKHBOTO

MOKPUTTS;
- MPUCKOPEHHS Ta COBUIbHEHI TUIaBH1 0€3 P13K0i 3MiHHU;

- nmoMmipHa Temneparypa — 18...26°C;
- JJia BUNpPOOYBaHHS BUKOPUCTOBYIOTH HOBI aBTOMOOUNI, 3 SIKICHUMH

eKCIUTyaTalliHUMH MaTepiajiaMu, TPUCaIKaMH Ta ATUBOM.

Amnanoriuyno [liBHIYUHOaAMEpPHUKAHCHKIN TIPOLIETypi, B pe3yJabTaTi OTPUMYIOTh

PEUTUHT MaJMBHOI €KOHOMIYHOCTI aBTOMOOLIIB, BUIPOOYBAaHUX B I1JEHTUYHUX

YMOBaXx.

BucHoBku 3a po3aijiom

1. B VkpaiHi OCHOBHMMH JOKYMEHTaMH, 3a SKHMH PO3PaxOBYIOTh Ta

(GhOopMYIOTh TPaHCTIOPTHI Tapu(du BITHOCHO TPAHUYHUX HOpPM crioxuBanHs [IMM

Ta eKCIUTyaTallliHUX MaTepiajgiB Ha aBTOMOOUIBHOMY TPaHCIOPTI € MOCTaHOBA

«IIpo 3arBepmxenHs 3mid 10 HopM BUTpaT manuBa 1 MaCTHWJIBHHX MaTtepiaiiB Ha

ApK.
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aBTOMOO1TbHOMY TpaHcHopTi». opMyBaHHS 1 po3paxyHOK TapudiB MPOBOAATH 3a
METOIMKaMU  po3pobsieHuMu  JlepkaBHUM — mianpueMcTBoM  "JlepxkaBHuUi
aBTOTPAHCIOPTHUM  HAYKOBO-AOCHIAHUKA 1  mpoekTHui  iHcTHUTYT'  (III
" Ilep>xkaBTotpancH IInpoekt").

2. [Tix yac excrutyaTaliii JISTKOBUX aBTOMOOLIIB Y pealbHUX YMOBaX MOXKYTh
ICHyBaTH 3HauHI PO3ODKHOCTI 3 OMIIIIHO 3asBICHUMU BUPOOHWKAMH PIBHAMU
cnoxkuBaHHs nanuBa (NEDC Tta Bukuais CO2). g po301KHICTh MOSCHIOETHCS, 3
OIHOTO OOKYy, THM, IO CBHOTOJHIIIHIN cepTudikamiiHuii Tect y €Bpori He
BpPaxOBY€ PIZHOMAHITHICTh PI3HUX PEANTbHUX YMOB €KCIUTyartailii, TOMy HE Jaae
peaNTiCTUYHUX pe3yNbTaTiB. ToMy KpiM 0a30BOTO ciieHapio odiriiiHoi npoienypu
Bunpodysanb NEDC npuiiHiITO Ta paTu(diKOBaHO MpoLeaypy 3 crneuupiuHuMU
napamerpamu WLTP.

3. Mixx MICBKMM Ta MDKMICHKUAM IMKJIaMHU JabOpaTOpHUX BUIPOOYBaHb Ta
pealbHUMU YMOBAMM €KCIUTyaTalli: ICHYIOTh 3HA4YHI BIAMIHHOCTI, 1 SIK HACJIiJIOK
pe3yJbTaTu:

- TIPUCKOPEHHS Ta CIOBLIbHEHI TUTaBH1 0€3 Pi3K01 3MIHU;

- yC1 JOJTATKOB1 CUCTEMHU Ta CTIIOKMBa4l BUMKHEHI;

- OOMeKeHa MaKCHMaJlbHa IIBUIKICTD;

- B 000X BUTIAJIKaX TeMIIepaTypa MoBITpsi CTAaHOBUTH 24°C.

ApK.
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PO3/I1T 2

TEOPETUYHE OBI'PYHTYBAHHS BILIUBY KATETOPI YMOB
EKCILTYATAIIIl HA EOEKTUBHICTh POBOTH ABTOMOBLIIB

2.1 BudHayeHHS OCHOBHUX eKCIJIyaTalliiHUX YMOB po60TH aBTOMOOiIs1

Y mpomeci ekcmiyaramii Ta TpoOiry aBTOMOOUIS  OCHOBHI

17 (0) X0}

(YyHKITIOHATIbHI XapaKTePUCTUKHU MOBUIFHO MOTIPIIYIOTHCS Yepe3 CIpallbOBYBaHHS

TEPTHOBUX MOBEPXOHb, YIIKOKEHHS Ta BHUXIJ 3 Jady JAeTalied, BTpaTy MIIIHOCTI

(BTOMY)

Marepiany. Henanexxne oOcCIyroByBaHHS,

HGSaI[OBiJ'II)Ha AOPOKHA

1H(pacTPyKTypa, HEAKICHI MAJMBO-MAaCTUIbHI MaTeplaiu 1€ OLIbIIe 3HHKYIOTh

foro manuBHy eQEKTHBHICTh MMiJ Yac eKcruryaTamii. J[ias 3HMKEeHHsS JaHuX

HETAaTUBHUX SIBUILl TPAHCIOPTHI 3acOo0M MOTPEOYIOTh HAJEKHOIO CEPBICHOTO

00cIIyroByBaHHsI Ta peMOHTY (puc. 2.1, Tabmn. 2.1).

Kareropis
YMOB

eKCITTyaTarii

II—

I —

IV—>

YMOBH pyXy aBTOMOO1JTIB

/\

TexHiuna
KaTeropis

aopir

ABTOMOOUTBHI JOPOTH 3 acPaIbTOOCTOHHUM 1
MPUPIBHEHUMHU 10 HHOTO TOKPUTTAMHU 32 MEKAMU
IPUMICHKOI 30HU
ABTOMOOUITBHI OpOTH 3 achaIbTOOCTOHHHUM,
LEMEHTHO-O0ETOHHUM 1 IPUPIBHEHUMHU JI0 HUX
MOKPUTTSIMHU B IPUMICBKIH 30H1, TPOi3H1 YACTUHU
BYJHIIb HEBEMKUX MiICT (710 100 THC. )KUTEIB)
ABTOMOO1UITBHI TOpOTH 3 achaabTOOECTOHHUM,
LEMEHTHO-O0ETOHHUM 1 IPUPIBHEHUMH 10 HUX
MOKPUTTSIMU B T1PChKiil MICLIEBOCTI, MPOi3HI
YaCTUHH BYJIUIb BETUKUX MICT
ABTOMOOUITBHI OpOTH 31 Ie0eHeBUM a0
IpaBiffHUM MOKPUTTAM Y TIpChKiil MiCLIEBOCTI,
aBTOMOOLIBHI I'PYHTOBI PO(LIbOBAHI Ta JICOBO3HI
JIOpPOTH
HenpodinboBani joporu i ctepHs, Kap'epw,
KOTJIOBAaHU Ta TUMYACOBI M1A'T3H1 LUISIXU, TPUPOIHI
I'PYHTOBI JJOPOTHU B TIPCHKIN MICIIEBOCTI

—1l

< LIl

— |-V

< -1V

<~ |V,V

Pucynok 2.1 — Kareropii Ta yMOB eKcIuTyarailii aBTOMOO1JTIB

3MH.
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Tabmums 2.1 — Cepenni 3HadyeHHs mnepioandHocti TO TpaHCHOPTHUX

3ac00iB a7 [ kareropii yMOB eKcIuTyaTtanii

TpancnopTHuit [Tpo6ir, KM
3aci0 TO-1 TO-2
JlerkoBi aBTOMOO111 3000...5000 10000...20000
ABTOOYCH 2000...3000 15000...20000
BanTtaxHi, aBToOyCcH Ha
0as31 BaHTa)KHUX 3000...5000 12000...20000
aBTOMOOUTIB 10 3,5 T
BanTtaxHi, aBToOyCcH Ha
0a3l BaHTa)KHUX 3000...5000 20000...40000
aBTOMOOLTIB 10 12 T
BanTaxHi, aBToOycH Ha
0a31 BaHTa)KHUX 5000...10000 40000...100000

aBTOMOOLTIB 10 12 T

[Tepiognunicte TO-1 1 TO-2 BU3HAYa€eThCS MEPEBAXKHO BIAHOCHO MPOOITY

aBTOMOOLIA, a00 Yacy (HaAmpHKIIam pas 1K, pa3 B II'SIThb POKIB), 3aJICKHO IO
9 2

HacTaHe mBuame. Ha mowaTky ekcruryaraiii BUAUISIOT, HaMEHIINI 1HTEepBall

NPUIIpAIIOBaHHs Y oOKkaTyBanHs [6-9], [12], [14], [18], [20].

B ATII ta mianpuemcTBax icHye mnotpeda B HaJEXKHOMY OOIpyHTYBaHHI

CUCTCMHM HOPMYBAHHA BHTPATOXO IIAJIBHOIO.

Ha cporoani

HiIPUEMCTBA

HalyacTille 3aCTOCOBYIOTh MPOCTY PO3PAXYHKOBY METOAMKY BIIIIKOJYBaHHS

BUTpPATH TaJMBa 3aJIKHO BiJ mpoOiry. JlaHi mpu 1bOMY BHKOPHUCTOBYIOTH 3a

IIoKasaMn OJ0MCETpPa. LIG MOXKXE BCCTH OO 3aBHIICHUX I'POIIOBUX 3aTpar, abo X,

HaBNaKW JI0 HEJOCTAaTHHOTO BIAIIKOJYBAaHHS BUKOPUCTaHUX pecypciB. Yacrto

I ITPUEMCTBA

BIAIOTHCS

3aCTOCYBaHHs

CKJIaJHUX

CYIIyTHUKOBHX

HaBITAIIHHUX CUCTEM, 110 BeJE 0 3HAYHUX 3aTpaT KOIITIB Ta 4acy.

Opnak, aBTOMOOUIb JyXK€ YacTo mepedyBa€ B PI3HOMAHITHUX YMOBax

po6otu. OcobmMBO KOJMM W€ MOBa MPO BaHTAKHI aBTOMOOLI, TMEpPEeBE3CHHS

Jro/Ie, poObOTH CHeNTeXHIKU. BUKOpUCTAHHS MaJiiBa Jy»e€ 4acTO 3aJCKHUTh BIJl

moackkoro ¢aktopa. ToMy Taka cHCTeMa CTOCYEThCS B3a€EMOJIIT «aBTOMOOLTb—

BOJI1/1» B CKJIQJIHUX MIHJIMBUX YMOBaX 30BHIIIHIX YAHHHKIB (puUc. 2.2).
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JlopoxHi 5 TpancnoptHi ATNTOC(])eplip- 5 KysnbTypa

YMOBH YMOBH KJIMaTHYHI eKcrutyarauii
A A
A Y

A

A

ABTOMOOLJTb Boniii

Pucynok 2.2 — Cucrtema B3aeMO/I1i «aBTOMOO1Ib—BO/I11» B CKIATHUX

MIHJIMBUX YMOBAaX 30BHIIIHIX YMHHUKIB

Tomy HanexHe BpaxyBaHHS yCiX YMHHHKIB Ta (haKTOpiB, 110 MEepeOyBarOTh
0e3rmocepeIHbOMY TIpUBeAe 10 CHEKTHBHOTO BHUKOPUCTAHHS Ta KOHTPOJIIO
eKCIUTyaTalliiHuX MaTtepianiB. TakoX 1€ CHpHsie HaJeKHOMY IUIAaHYBAaHHIO

BUKOPUCTAaHHA PECYPCIB Ta pO3paxyHKy BapTOCTi POOIT.

2.2 AHAJII3 Ta DOCJTIIKEeHHS TAa MOJEJTIOBAHHS NMAJHMBHOI e KOHOMIYHOCTI

aBTOMOOLITIB 32J1€’KHO BiJl eKCIUIyaTALiHHUX YMOB

ABTOMOOUTHHHI TPAHCIOPT BIPOJOBXK OCTaHHIX JECATUIITH CTPIMKO
PO3BUBAETHCS, BUKOPUCTOBYIOUM TIPU I[bOMY 3HA4YHy KUIBKICTh PECYpPCIB Ta
eHepronociiB. Excmtyaraiiiss aBTOMOOUIBHOTO MapKy MOB’s3aHa 3 CHOKUBAHHSIM
najarBa Ta BUKUIOM TIPOYKTIB iX 3rOpsiHHS B aTMOC]epy.

[Ipotsirom 1990-2000 pp. BimOynachk MmIKMpOKa JU3eNi3ailisi KOMEPIiHHOTO
aBTOMOOUIBHOTO TPAHCHOPTY K OJHOTO 3 HAWOUIbII MPIOPUTETHUX HAMPSIMKIB
3/ICIEBIICHHS MIepeBE3€Hb. BUKOpUCTaHHS OUIBII MPOJAYKTUBHUX Ta €KOHOMIYHUX
KOHCTPYKIIA AW3EIbHUX JIBUTYHIB CTaJl0 MOMJIMBHUM 3aBISKH BIPOBAKEHHIO
TypOOHaJITyBaHHs, 1110 JO3BOJUJIO MiABUILYBATH iX JITPOBY MOTYXHICTH [1], [2].

OpHak MOTIPIICHHS EKOJIOTIYHOI Ta €HEPreTUYHOi CHUTYyallli BUMarae Iie
OLTBIIIOTO CKOPOYCHHS BUTPATH TAJMBa, a HacaMIiepe, 3HIKCHHS PiBHS BHKHU/IIB.
Kpim ekcrryarariidHux BUMOT, iICHYE IIJIHUNA psJl 3aXO0JiB IIOAO BIOCKOHAJICHHS
OpraHizamiiHoi CTPYKTYpH YIPaBIiHHS TPAHCIOPTOM, IO Ja€ 3MOTY TOBHICTIO

BUKOPUCTOBYBATH CTAaTUYHY Ta JUHAMIYHY BaHTaKOMIAMOMHICTH aBTOMOOUIS M
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3/ICIIEBIICHHs] TepeBe3eHb. TOMy TUTaHHS 3HI)KEHHS BUTPATH  [aJMBa
aBTOMOOUISIMHU € aKTyaJbHOIO Ta 3HAUYIIO0 POOIIEMOIO.

Kpainu €C 3 2009 poxy peanizyioTh cTparerito 3MeHieHHs Bukuais CO; ta
CIIOKMBAHHS TajauBa JierkoBuMu aBToMoOuIsaMu (dupextuBa €C Ne 333/2014). 3
2022 p. BUMIpIOBaHHS CIIO)KMBAaHHS IMajJliBa Ta PIBHSA BUKHUIIB 0a3yeThCs Ha
HOBOMY e€BpormelicbkoMy nukii BunpoOyBanHa (NEDC), mo € «IosiapbHHMY» 10

€BPONEHCHKUX aBTOBUPOOHUKIB (pucC. 2.3).
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Pucynok 2.3 — Cxema 1310BOTO IIUKJTY i1 4ac cepTudikaiii aBToMOOLIIB:

a) - NEDC; 6) - WLTC
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BignoBigHuit mabopatopHUil MPOTOKOJ BUNPOOYBaHb MPOMUIILIN  YCi
BUpOOHUKHM TmpoTecToBaHi y 2023 pomi. Ilpore € pgokasum Toro, Iio
ceptudikamiitauii Tect NEDC nae MeHiry BUTpaTy majiuBa Ta 3HI)KEHHS BUKH/IIB
CO, HiX Ti, SIKI € Hacmpapi MiJ Yac peayibHOI ekcruryarairii. I{e crocrepexeHHs
MOHa BITHECTH J0 HHU3KH (HaKTOpiB, TakuX sk kepyrouuit npodias NEDC, sxuii
Ma€ HHM3bKY MIBUIKOIUIMHHICTD 1 IIMPOKI TPaHUYHI yYMOBHU cepTU(]IKAIiHOTO
BUINIPOOYBaHHs (HaNpHUKIIaa, KoOMPOPTHUH Niama3oH TeMiiepaTyp B Mexax 26 °C),
oOMexeHe BUKOPUCTaHHS JOTMOMIKHHUX 3ac001B a00 MEHIIa Maca TPaHCIOPTHOTO
3aco0y, tomro. Jlani ¢akTopu pa3oM CHOPUSIOTH CUCTEMHOMY 3aHUKEHHIO
nopiBHOBaHMX BUKUAIB CO, Ta CHOXHMBaHHs IajJliBa 3 THMH, SKI HacCIpapii
B1/IYyBaIOTh BO/III.

Ceprudikauiinuidi TecT Hapa3l € OCHOBHMM 1HCTPYMEHTOM, SIKUU
BUKOPUCTOBYETHCS JUIsl BU3HAYEHHSI IOTPUMAHHS HOPM €HEpProe(eKTUBHOCTI Ta
3aXMCTy HABKOJUIIHBOTO cepefoBHINA. [HpopMmalis Tpo MPOTYKTUBHICTD
TPAHCIIOPTHUX Ta EKOHOMIYHICTh TPAHCIOPTHOrO 3aco0y HaJa€ CHOXKUBAaYaM
3poouTH OOTPYHTOBaHMM BHOIp HA OCHOBI MOTPeO Mpu MOKyMIl aBToMOOLIs. Kpim
TOTO, TaKUi I1HCTPYMEHT TIepeBips€ BUPOOHUKIB Ha MpPEAMET JOTPUMAHHSA
MOJIITUKKA, 3aKOHOJABCTBA Ta OMOJATKYBaHHS, a TaKOX MOXJIMBHX CXEM
CTUMYJIIOBAHHS CIIOKMBAYIB, SIK1 OB’ A3aH1 3 €KOJOTTYHUMHU MPOOTIEMaAMHU.

OmparoBaHHsl pe3ysbTaTiB  cepTUPIKAIIHHOTO TECTy MarOTh HaJaBaTH
cnenupiuHl TEXHIKO-€KOHOMIUHI XapaKTEPUCTUKHU. KOPEJSIis JaHUX IMOBHHHA
OyTH HaJIHOI0, TMOBTOPIOBAHOIO, 100 3a0e3leuyBaTH pPE3yJNbTaTH, 3PO3YMLII
IIMPOKOMY 3araiy, 0yTH MaKCHUMaJIbHO MPOCTUM i pEeNpe3eHTATHBHUM.

B pesynbrari BumpoOyBaHHS 3a0e3MeuylOoTh PIBHI YMOBH IS PI3HHX
BUPOOHUKIB TPAHCIOPTHUX 3aCO0IB M TaKUM UYMHOM 3a0XO0YyBaTH IHHOBAIlI Ta
npo3opicte. B pesynbrari cepTudikamiiiHoro BUNPOOYBaHHS  3HAXOJATh
KOMIIPOMIC MK CEPEeIHBOI0 MPOIYKTUBHICTIO aBTOMOOLIS,  HEMHUHYYOIO

BUTpPaTOIO nanusa ta Bukugamu CO,.
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[Ipouienypa BuUnpoOyBaHHS, MOBMHHA OXOIUTIOBATH yC1 MOKJIUBI YMOBH
eKCIUTyaTallii OJHOYAaCHO, BPAaxOBYBATH BEJIUKY KUIBKICTh (DaKTOpiB, SIKI HE
000B'SI3KOBO € OJTHAKOBMMH JIJIsI BCIX Ta XapaKTep BOJIHHS BOJIIiB.

Ane ciip 3a3Ha4YMTH, IO HACIPaBIi BUTpATa MaiBa aBTOMOOLUIS CHIIBHO
3anexaTuMe BiJ YMOB pOOOTH Ta CTaHy TpaHCIOpTHOro 3aco0y. Hacmpasni ne
ICHy€ €JIMHOTO 3HAYEHHsS BUTpaTH NajlKuBa, i KOHKPETHOIO TPAHCIOPTHOIO
3aco0y, OJHAK HEOOXiTHO BpaxyBaTH YyCli MOXJIHMBI creuudiyHi yMOBH Ta
MOBEJIHKY BOMIiB. BiamoBimHo 10 ctpateriii ckopodeHHs BukuaiB CO, Ta
ctumymoBanHgs OEM-BupoOHUKIB y mpoleaypax BHUKOPHUCTOBYBAIM T'pPaHUYHI
MeX1 yMOB BuUIpoOyBaHHsA. CrioyaTKy mpoueaypu ceptudikani Oyiau po3poOiieHl
TSt 3a0e3MeYeHHS B1JITBOPIOBAHOCTI BUMIPIOBaHHS peryJibOBaHUX
3aKOHOJIaBCTBOM PIBHSI BUKH/IIB 3a0pYJHIOIOUMX PEYOBHH, aJie¢ HE KOHTPOJIOBAIIN
pPiBEHb CIOKMBAaHHS TalWBa B pEATbHUX yMOBax BOMIHHA. Taka MpaKTHKa
30UTbIIyBaJIa PI3HUII0 MK JaHUMHU 3apEECTPOBAHMM B peaJbHUX yMOBax
eKCIUTyaTalisi Ta JaHUMHU MiJ 4Yac cepTudikamii. Ycl HEIOoMKU 1CHYHYOi
npoueaypu BUMpoOyBaHb, OyiM BpaxoBaHI y HOBIM rapMOHI30BaHIN mporeaypi
TECTyBaHHS, siKa BKJIIOYa€ HOBUM 1310BuiM 1uki BunpoOyBanb (WLTC), it Oyna
3aTBEpKEHA B €BPOIEUCHKUM 3aKOHOIaBCTBOM y 2018 porii.

Uepe3  pI3HOMAHITHICTh  yMOB  €KCIUTyarTaiii, TOBEIIHKH  BO/IIIB,
BUKOPUCTAaHHS aBTOMOOLIS TOIIO Ta HASBHICTh 30BHINIHIX (DAKTOPIB, MKOJEH
MPOTOKOJ TECTYBAaHHS, HE MOXe€ 3a(ikcyBaTh pealbHl XapaKTEPUCTUKH
TPAHCHIOPTHUX 3ac00iB 3 aOCOMIOTHOIO TOYHICTIO. B pe3ynbTaTi BIUIMB 30BHINIHIX
(dakTopiB, SIKI MOKYTh 3MIHIOBATUCSI CTOXAaCTUYHO Maike HEMOXKJIMBO BIJTBOPUTU
B Ja0opaTopHUX ymoBax. Ha ChOrogHIHIA JeHb MPOBEACHO JeTadbHUN
KiTbKICHUH aHam3 ¢aKTopiB, 10 BINIMBAIOTh HA CIIOKMBAHHS IajliBa Ta BUKHIH
CO, nerkoBuMH aBTOMOOUIAMHU. P0O301KHICTH (PaKTOpiB CHPUSAIOTH PO301KHOCTI
OLIIHOK €BPOIEUCHKOT CUCTEMHU cepTU(ikallii 3 CyKYITHOTO JII€l0 BIUTUBY (DaKTOPIB,
0 3yCTPIYAIOTHhCS B PEAbHUX YMOBax eKcIutyatarii. ¥ Tabmuii 2.2 HaBeIeHO
KOPOTKHI OMHC CTPYKTypH MapaMmeTpiB cepTu(ikaiii €Bponenchbkoi Ta HOBOI

rapMOHI30BaHOI MPOLEAYPH BUIPOOYBaHb.
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Tabmums 2.2 — YMoBM Ta mapameTpu cepTudikamii €BponenchKoi

MpoLelypH BUIPOOYBaHb

[Tapametp Onununs NEDC WLTP
BUMIPIOBaHHS | TIpoIieIypa | Iporeaypa

CepeiHs BUIKICTh KM/TOJI 34.6 47,2
MaxkcuManbHa MBUIKICTE KM/TOJ 110 120 136,2
Tpusaiicth C 1160 1800
Bijacrans i310BOTO ITUKITY KM 12,03 23,44
[Tpuckopenus % 21,4 44,1
VY1OBUIbHEHHS % 14.8 40,1
TpuBasicTs 3yNuHKH % 22,87 12,7
[Tocritine BoaiHHS % 39,2 3,6
CepeHe 101aTHE IPUCKOPEHHS M/c? 0,59 0,41
MaxkcuMaabHE JOJaTHE TPUCKOPEHHS M/c? 1,14 1,88
S&%Ziﬁcﬁi)ﬁ;;impeﬂﬂa» w/c? 114 1,97
yﬂ?ﬁlﬁiﬁﬂ?ﬁpﬁ;ﬁo}z{ﬂa» w/e? %11 22,02
CepeHe yIOBiIbHEHHS M/ -0,83 — 0,44

Jly’ke BaXXJINBO BCEOIUHO OOIPYHTYBATH BILIUB PI3HUX (PAKTOPIB HA peajbHe
CIO’KMBAHHS MajMBa aBTOMOOUISIMM Ha OCHOBI MOJIETIOBaHHS Ta KBasi(piKOBAHUX
JochikeHb (axiBiiB ramxysi. HalOimeiny yBary ciifi TPUAUIATA HACTYITHHUMU
YHHHUKAM:

- JIOMOMDKHI CHUCTEMH, aJKE CydYacHI aBTOMOOLII MICTSATh BCE OUIBIITY
KUIBKICTh JIOMMOMIKHUX CHUCTEM, B Pe3yJbTaTli YOTO MiJABUIIYETHCS CIIOKHUBAHHS
nanauBa (IaHUMH QaKTOpaMH HEXTYIOTh MiJ] 4Yac BUMPOOYBaHb);

- aepoJAWHAMIYHI XapaKTePUCTUKU aBTOMOOUIA (BiTep, BIIKPHUTI BIKHA,
MOXXYTh MAaTH 3HAYHUM BIUIMB Ha BUTPATy MajuBa, OCOOJMBO Ha BHUCOKHUX
MIBUAKOCTSX);

- METEOpOJIOTIYHI yMOBHM (TpaHCIOPTHI 3acOo0M MEpEBIPAIOTHCS B
KOHTPOJIbOBAHOMY CEPEOBUII B JIa0OpaTopii, sika MOTAHO BiJTBOPIOE 30BHIIIHI

YMOBH Ta 1X BJIMB Ha CIIOKMBaHHS HaHI/IBa);
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- peXHUM BOJIIHHS (TTOBE/IHKA BOJIS B peaJbHUX YMOBaX BIJIPIZHAETHCS BiJl
MOBEAIHKH M1l Yac BUMPOOYBaHHS; TPUBATICTh Ta TApaMETPH MOT3IKN);

- CTaH TPAHCIOPTHOTO 3aco0y (s BUMPOOYBAaHHS HAMAIOTHCS €TATOHHI
TPAHCIIOPTHI 3aCO0H, 3 BIIMIHHIM OOCITYyTOBYBaHHSIM);

- eKCIUTyaTalliiHa Maca; Maca TpPaHCIOPTHOTO 3aco0y MOKe ICTOTHO
BIJIPI3HATHUCS B cepTUDIKALIMHUX apaMeTPiB;

- IOPO’KH1 YMOBH, TIOKPUTTSI, PEIBED.

Excrmyararmiss aBTOMOOUTSI TOJOBHMM YHHOM TIOB’SI3aHa 3 yMOBaMH Ta

CEpEeIOBUILEM B3a€MO/IIi i BIH HE MOXe OyTH 13071bOBAaHUM SIK 11€ BiIOYBA€ETHCS B

1a00paTOPHUX YMOBAX.

2.3 MojaenoBaHHs B3aEMOJil ekcIutyaTaniifHux pakropis, 1o
BILIMBAIOTh HA BUTPATy NAJIMBO-MACTIWIbHUX MaTepiaJiiB Ta piBeHb
HIKiZJIMBUX BUKHIB

[IpoGnema eQeKTUBHOTO HOPMYBaHHS BHUTpaT MajluMBa I[OB’si3aHa 3
BpaxyBaHHSIM 3MIHHHUX yMOB €KCIUTyaTallli TpaHCHOPTHUX 3aco0iB BiJTHOCHO
6a30BMX JiHIHMX HOPM CIOKMBAHHSA. IX Bapu(iKyIOTh 32 TMIIAMH, KaTeropismu
MoJAeIsIMH Ta MoaudikamisMu aBTOMOOLIIB. BpaxyBaHHIO MMiJIATal0Th BUKOHAHI
TUIIA TPAHCHOPTHHUX POOIT, PEXKUMU PYXY, JOPOKHIMHU U KIIMATUYHUMH YMOBAMH.
Bu3HaueHHs1 piBHS CHOXKMBAHHS MOTOPHOI OJIMBA MTPOBOJATH y A0 KUIBKOCTI
CHOKUTOTO  3TIHO  Tepea0adyeHUX  METOJIUK.

ba3oBuM mMOKa3HUKOM JJIsi BH3HAYEHHS HOPMH BUTpAT MAaJIbHOTO € HOTO
niniiHa Butpara (Hs) i Bu3zHauaeThest B miTpax Ha 100 kM mpobiry aBTOMOOLIS ¥
3aJIEKHO Bl TUNYy BUKOHYBAHOI TPAHCIOPTHOI  poboTh  mepemdadveHi

CTaHJIapTHU30BaH1 TOKA3HUKU:

Hy — piBeHb CHOXMBaHHA II1J] Yac BHUKOHAHHS TPAHCHOPTHHUX pOOIT,
OB’ sI3aHUX 3 MepeBe3eHHsM BaHTaxiB (11/100 T'km);

Hy - piBeHb CHOXKMBaHHS B IIepepaxyHKy Ha 1 TOHHY criopsakeHol Macu (11

/100-1.KM);

ApK.

MP.AT-73.00.00.000 13

3MH.

ApK. Ne oKyM. MNignvuc | OaTa 38




Hs. - piBeHb CHOXMBaHHS IIiJI 4Yac BHKOHAHHS CIEMialbHUX poOIT (1
/100-T.xM);

H, - piBeHb ClIO’)KUBaHHS TIi]] YaC BUKOHAHHS MAaHEBPIB Ta 3aBaHTAKYBAJILHO-
PO3BaHTAXKYBAIBHHUX POOIT 32 OAMH TPAHCTIOPTHUNA ITUKIT;

Hgc - piBeHB CIIOKUBaHHS I11]T YaC BUKOHAHHS CIICIiai30BaHUX BUIB pOOIT
(1 /100-1.xkM);

H,, - piBeHb CrIO’KMBaHHS M1 4ac poOOTH aBTOHOMHOTO 00irpiBava (/1 rox
pod);

Q,, - p1BeHb CHOKMBAHHS MaJIMBA i Yac MpoOiry B 00’€MHUX OJIUHUIIX (JI-
JUISL P1IKOTO TIauBa, M — JUISl CTHCHEHOT0, 3P1JI)KEHOT0 rasy);

Q, - HOpMH BUTpPAT MAaCTWJIBHHX MaTtepialiB po3paxoByioTh Ha 100 miTpiB
nanpHOro a6o 100 M° 3pimKeHoro rasy.

VYci 6a3oBi mokazHUKH 30UTBITYIOTHCS Ha 10...20 % npns TpaHCHOPTHUX
3ac001B, TEPMIH €KCILTyaTallil IKUX NEPEBUILYE 8 POKIB.

Ilinx yac BpaxyBaHHS PIZHOMAHITHHUX JOJATKOBHX (DaKTOpIB BILUIUBY
(excrmyatamiiHuX,  JOPOXKHIX, KIIMAaTUYHUX) BHUKOPUCTOBYIOTH  CHCTEMY
KOPUTYIOUUX KOE(ILIEHTIB, HA OCHOBI YOro 30UIbLIYIOTh, 800 3MEHIIYIOTh 0a30BY
HOpMY BUTpaTH nanusa [6-9], [23-24].

Sxmo ymoBamu poOOTH mependadyeHo CyKyInHY Jit0 JOJAaTKOBUX (PaKTOpPiB
BILIUBY, TOJ1 MEepea0ayaEeThCsl 3aCTOCYBaHHS JEKUIBKOX KOe(DILIEHTIB OJHOYACHO,
110 3a0e3mneuye cyMapHUi epeKT KOpUTyBaHHS:

Ky =K, +K,+K, (2.1)

I[Ipyu npoMy gomyckaeTbes pgoaatkoBe 0 1% 30uIblieHHS O0OCSTIB
CIIO’KMBAHHS TIOB’SI3aHUX 3 BHYTPIIIHIMH 1 TEXHIYHUMU TIEPEMITIICHHSIMHU B MEKax
I ITPUEMCTBA.

On=0,01-Hs-S-(1+0,01-Ke ), 2.2)
ne: S - cyMapHui mpoOir aBTOMOOUISA, TOB'SI3aHWM 3 BUKOHAHHSIM
TPAHCTIOPTHUX POOIT, KM,

K. - cyma ycix koediiieHTiB KopuryBaHHsi, %0.
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[Tim wac ekcruryarariii JETKOBHX aBTOMOOLTIB YW aBTOOYCIB BH3HAYAIOTh
JI0JTATKOBY BUTPATy MAJIBHOTO 1T 9ac poOOTH aBTOHOMHOT'O 00irpiBayda, 3 METOIO
3a0€3IMeUeHHS HaJISKHOTO KOM(OPTY MaCaKUPIB:

On=0,01-Hs-S -(1+0,01- Ke + How -Ton, (2.3)

ne Ton — cymapHe HallpalfoBaHHS aBTOHOMHOTO 00irpiBaya B TOJI.

How - cnioxuBaHHS MMajauBa aBTOHOMHOTO 00irpiBaya JI/TOI.

JlonaTkoBe BUKOPUCTAHHS TAJIMBa B MOTOJUHHOMY MEPEPaxyHKy HOPMYIOTh
HACTYITHUM YHHOM:

On=0,01-(Hsan-S + Hw-W )-(1+0,01-Ke ), 2.4)

ne: Hsan - cepenns Butpara nanusa Ha 100 kM ripo0iry, 3BiCH :

Hsanc = Hs + Hg - Gnp, 2 /100xnm(13/100km ), (2.5)

ne Hs - 6a3oBuii piBeHb BUTpaTH NajbHOTO, /100 KM,

Gnp - criopsiKeHa Maca MPUYIMHOTO CKIIATy, T,

Butpary mnambHOro JIsi aBTOMOOUTIB 3 CaMOCKHJAHUMH KY30BHHUMH
maThopMaMH pO3paxOBYIOTh:

On =0,01- Hsanc-S -(1+0,01-Ke + Hz - Z, (2.6)
1e; Hsanc=Hs + Hw- (Gnp+0,5-g ),

Z - KUTbKICTBh TPAHCTIOPTHUX IIUKIIIB 3 BAHTAXKEM.

Jis  crneniaiizoBaHOTO0 PyXOMOI'O CKJIaay, IO BUKOHYIOTH  poOoTy 0e3
MepEeMILIEHHS - KpaHU, HACOCHI YCTAHOBKH, OYPHUIIbHI MAllIMHU,:

On=0,01-Hs-S-(1+0,01-Ke )+ Ho6-To6 -(1+0,01- Kec) (2.7)

ne Hob6 - HOpMa CIOXUBAaHHS MAaJbHOTO MiJl Yac poOOTH oOJnaiHaHHA,
JI/TONI.;

To6 - yac poboTH 001aTHAHHS, TO/.

[Tix yac BUKOHAHHS TPAHCTIOPTHUX POOIT (AaBTOMOOUTBHHUX TIEPEBE3CHB ), K1

PO3PaxoOBYIOThCA B TOHHO-KiHOMeTan, BUTpaTa NajJbHOI'0 BU3HAYAETbCA:

On=0,01(Hs S +Hw-W )-(1+0,01-Ke )+ Ho6-To6 -(1+0,01- Kec ), (3 7y

Ha ocHoBi manux 3 BUIpOOYBaHHS aBTOMOOLIIB OyB MPOBEIEHO PO3PAXYHOK

BUTpaTHU NaJMBa Ta PIBHSA BUKUAIB MiJl 4YaC XOJOJHOTO 3amycKy OEH3WHOBHX 1
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IU3ENIbHUX JABHUTYHIB, JI€ IOYaTKOBA TeMIlepaTypa BUNPOOyBaHHs cTaHoBuIA - 20
°C, a gaHl TOPIBHIOBAJUCH 31 3HAYEHHSMU OTPUMAHUMHU 32 ONTUMAIBHUX

pobounx Temreparyp aBuryHa + 90 °C (puc. 2.4).

30
25

20

y = 0.0009x? - 0.2434x + 14.7
R? = 0.9004

15

10

NOHaZlHOPMOBE CMOXMBAHHA NalibHOrO, %

-20
Temneparypa nycky asuryHa, °C
Pucynok 2.4 — 3MiHa BUTpATH TAIBHOTO 3AJIEKHO BiJl TEMIEpaTypu

HaBKOJIMIITHLOT'O CCPCOAOBUIIA

30UIBIIICHHST CIIOKMBAHHS TaJiMBa KoamBaeThbesa Big 8.2 % nmo 21,3 % s
pesynbratamu  3a NEDC mopiBHSHO 3 TapsuuM CTapTOM, pe3yJbTaTh
MOJICITIOBaHHS TIOKa3ylOTh 3HauHe 30uibiieHHs BUkHAIB CO,;, 0co0iIuMBO B
XOJIOMHUX yMoBax. llimBHINEHE CIIOKHMBaHHS TMajbHOTO 3a -8...-6 °C CTaHOBUTH
o6mmsbko 18 % mna recty NEDC 1 mpubnuzao 6 % ans recty WLTP B mopiBHsiHHI
3 rapsiuuM IyCKOM.

BB morogHux ymoB, SIK TPaBWIO, JOCHIKYBaBCS Ha MPEAMET, 3MIHU
TeMIepaTypy, TOAl SK JAOCHIPKEHb II0J0 JOIly, CHITY Ta OmajiB 3arajiom
HEJIOCTATHHO.

[lim craHOM TpaHCHIOPTHOTO 3ac00y PO3YMIETHCS 3arajlbHUNM CTaH
TPAHCIIOPTHOTO 3aCO0Yy 3 TOUKH 30pYy TEXHIYHOTO OOCITYyrOBYBAHHS 1 MPUPOIHOTO

3HOCY BIJHOCHO MPOOITY 1 BiKy. 3arajaoM BHUSBJICHO KiJbKa (aKTOpiB, sIKI MOKYTh
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BIUIMHYTH Ha BUTpPATy NaJMBa i HaWBaXJIMBIIIMMU € MacTWIbHI MaTepianu, a
TaKOXX THUM 1 CTaH IIMH, MPUYOMY OCTaHHI Oe3locepelHbO BILTUBAIOTH Ha OIip
KOYEHHIO.

[lin wac ceprudikamiinoro BumpoOyBaHHS 10 25 % eHeprii nanuBa
BUTPAYAETHCS HA TOJOJIAHHS TEPTSI KOMIIOHEHTIB aBTOMOOLIIS, 110 BiIHOCUTHCS JI0
Ipyn# JBUTYHA, TpaHCMICIi 1 TaJpM. 3HAayHa YaCTHMHA EHEPTrii BTpadyaeThCs Ha
BUKHIM BHUXJIONMHUX Tra3iB 1 HarpiBaHHg 1, HapemrTi, Onau3pko 22 % 3araibHOi
eHeprii mamuBa ()aKTUYHO BHUKOPHCTOBYETHbCS HJISI KOPHUCHOI poOOTH - PyXy

TPaHCIIOPTHOTO 3aC00Yy.

BucHoBkHM 32 po3aijiom
Y po3aini MNpoBEAEHO aHali3 PI3HOMAHITHUX TMpoIeayp cepTrudikaiii
aBTOMOOUIIB, BU3HAYEHO OCHOBHI MapameTpu, sIKI MiANaaroTh MiJ TECTyBaHHS.
Bu3HaueHO OCHOBHI YMOBHM Ta €KCIUTyaTalidiHl (akTopH, BHACHIJOK SKHX

B110yBa€ThCs 30UIBIICHHS CIIOKMBAHHS MAJIBHOTO.
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PO3/11 3
METOJINKH TA PE3VJIbTATH NPOBEJIEHHS

EKCIIEPEMAHTAJIBHUX JOCJ/IIIKEHD

3.1 Oc006,1MBOCTi BUKOPUCTAHHS MACTWILHUX MaTepiaiiB IBUTYHAMH
BHYTPIIIHBOT0 3rOPSIHHS ABTOMOOLITIB

OcHOBHMM cCHOXXHBaueM Ha(dTOBUX Ta MaJWB MACTHJIBHUX MaTepiajiiB €
aBTOMOO1IbHA IPOMUCIIOBICTb. Konctpyxkiis JIBUTYHIB MOCTIHHO
BJIOCKOHAJIOBajacs, 00 3MEHILINTH HaBaHTa)KEHHs, 3a0€3[1€YNTH HU3bKY BUTPATY
najgvBa, 30UIBIIMTH TMOTYXHICTH 1 B TOH JK€ Yac BIANOBIAATH EKOJOTIYHUM
BUMOTaM M10/10 BUKUAIB. OMUBU IJi 3MallyBaHHS JBUTYHA MiJAAIOTHCS TOCHTH
BaXXKUM yMOBaM, IO XapaKTEPU3YIOThCS BUCOKMMHU MEXAaHIYHUMH, TEPMIYHUMH 1
XIMIYHUMHU HABAHTAXKEHHAMH. J{OCHIIPKEHHS 3 IbOTO MPUBOY MPOTITOM OCTaHHIX
JECATUIITH 400 OPIEHTOBAHI MEPEBAKHO B TAKUX HAMIPSIMKAX:

1. JOCATHEHHS HAJCKHUX YMOB 3MalllyBaHHS DPiJWHOIO, MTOYMHAIOYH 3
reoMeTpii KOHTAKTHUX TIOBEPXOHb, 00 3MEHIITUTH TEPTS Ta 3HOC.

2. MOJIIIICHHS ~ BJIACTUBOCTEM  MOTOPHHMX  OJHMB 32  PaxyHOK
BUKOPHUCTAHHS MPUCATO0K 1 MOU(DIKATOPIB TEPTH.

3. BUKOPHUCTAHHSA CUHTETUYHUX OJIUB.

J1o ocHOBHUX (DYHKIIIT MOTOPHHUX OJIUB BITHOCSITh.

3abesneyenns neexkoeo 3anycky. Ilig yac 3amycKy JBUTyHa MOTOpPHA OJIMBa
MOBUHHA OYTH JOCUTh PIAKOIO, 0O KOTIHYACTUIA Bajl MIr 00EPTATUCS Ta MUTTEBO
pO3TIKaTHCh, W00 3MAaCTUTH YyC1 KUTTEBO BaXJMBI KOMIIOHEHTH JIBUTYHA.
Haiibinpiie 3HOUTyBaHHS BiIOYBAa€ThCS IMiJI Yac 3allycKy A0 TOro, SIK Maclo
JOCATHE BCIX 4YacTHH ABUTYHA. OJHaK, KOJM JBUTYH IPOTPIBAETHCS, OJMBA HE
MOBHHHA CTaBaTH 3aHAATO PIAKOI0 M HE CTIKATHU , a 3aJIMIIATHCh HA MOBEPXHSIX
3a0e3neyyBaTy HaJe)XHE 3MallyBaHHA. B'S3KiCTb OJMBH € MIpOI0 OMopy
pPO3TiKaHHIO. BIIJIMB TeMnepaTypy Ha B’S3KICTh CHIIBHO BapilO€ 3aJie’KHO BIJ THITY
MacJia, a TOKa3HUKOM, SIKM BUKOPUCTOBYETHCS AJI1 BUMIPIOBAHHS 3MIHU B'SI3KOCTI

sk GyHKIIT TemMmepartypu, € inaexc B's3kocti [1], [2], [13].
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3mawyysanna ma 3anobicannsa 3uocy. llicng 3amycky JBUTYHA OJHMBa
MOTAETHCSI MACISIHAM HAcOCOM y OIK PyXOMHX YacTHH ¥ TMOBHHHA 3armo0iraTw
MOsIBI KOHTAaKTIB MeETaj-MeTall, YTBOPIOIOUM IUTIBKY MACTHJa Ha TEPThOBUX
MOBEPXHSX. 3a MEBHUX YMOB HEMOKJIMBO IMIATPUMYBATH CYIUIBHY IUTIBKY MIXK
PYXOMUMU YaCTHHAMH, a TIEPEPUBYACTI KOHTAKTH METaJI-METaJl BUHUKAIOTh Yepe3
YTBOPEHHS Kpamemnb 1 Oynap0allloK mija 4ac 3alycKy JABUTYHA, Y HOBUX JBUTYHaX
abo micas peMOHTY. 3MallyBaHHS B ITUX yMOBAaxX BH3HAYAETHCH SIK TPAHWUYHE 1
MO>KJIMBE 3aBJISIKH MMAKETY MPUCATIOK.

3menwenns mepms. Y pasi 0e3MepepBHOrO 3MalllyBaHHsS MacisHa IUTiBKa
3ano0ira€ KOHTaKTy MeTajdy 3 MeTajoM. B’sI3KICTh OJMBUM TOBUHHA OyTH
JOCTaTHBO BHCOKOIO, IITOO MIATPUMYBATH HASBHICTH IUTIBKU. SKIIO B’SI3KICTh BHUIIA
3a HEOOXiJHY, JBUTYH IOBUHEH JOJATKOBO JOJIaTH TEpTs piauHU. Baxiuso
BII3HAUYHUTH, IO B’SI3KICTh OJMBU 3MIHIOETHCS, 31 3a0pynHEHHAM. MexaHiuHi
JOMIIIKH, TPOJYKTH OKHUCICHHS Ta M’SKI BIIKJIQJICHHS IIJIBUINYIOTh B SI3KICTh
OJIMBH Ta TIPU PO3YHNHEHHI MTAJTUBOM.

3axucm 6i0 ipoci ma kopo3ii. 3a i1eaJTbHUX YMOB MMAJIMBO 3TOPAE T YTBOPIOE
BYTJICKHCIINI Ta3 Ta BOAy. YacTuHA OTpUMAaHOI BOU BUAAISETHCS Y€pe3 BUXJIOIHI
rasy, aje 4acTHWHAa KOHJICHCYEThCS Ha CTIHKaX MUJIiHApa. Boma Takok MpOXOAHTH
Yyepe3 MOPIIHEB] KUIbISI W KOHJIEHCYE B KapTepi, 0COOJIMBO 3a XOJIOJHOI MOTO/IH.
Boma po3uuHSIOTBCST B ONMUBI 3 YTBOPEHHSIM KHUCJIOTHUX 3QJIHIIKIB, IO
YTBOPIOIOTHCSI B PE3yJIbTaTl MPUPOTHOTO OKUCICHHS Macia, [HriGiTopu Koposii
BXOJIATH JIO CKJIQy MaKeTy MPHUCAJIOK OJMBH, SIKI 3aXUIIAIOTh KOJbOPOBI METAJH,
YTBOPIOKOYH Oap'ep MK HUMH 1 KUCIIOTAMHU.

Ouuwennss Ooemaneu OsucyHa. 3 PI3HUX TNPUYUH JBUTYH BHYTPIIIHBOTO
3TOpSIHHST HE TIOBHICTIO CHAMIOE€ TajauBO. YacTWHA MPOAYKTIB YaCTKOBOTO
3TOPSIHHS, 110 YTBOPIOIOTHCSI B PE3yiIbTaTi TOPIHHSA, 3a MEBHUX YMOB YTBOPIOIOTH
30J1y Ta BYyTJIElb. BUTBIICTE CIOJIYK YaCTKOBOTO 3TOPSIHHS BUKUIAAETHCS y BUTIISII
30711 4Yepe3 BUXJIONHY CHCTEMY, aj€ YacTHHA BIJKIAJAEThCS HA TMOBEPXHIX
JIBUTYHA. M’SKi BiAKIaJACHHS MOXKYTh 3aKYITOPIOBATH MACIISIHI KaHAIIN, 3HIKYIOUN

MOTIK OJIMBH.
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Miunimizayisn sioknadens. IleBHa YaCTUHA OJIMBU JOCSATA€E BEPXHHOI YACTUHU
MOPIIHEBOTO KUIbIIA, 100 3MAaCTUTH CETMEHTHU Ta CTIHKHM HUIIHApA. Baxiauso, 1o
OJlMBa 3arobirae yTBOPEHHIO BIIKJIAIEHb, SIKI JIIOTh SIK TEIUIOBUH Oap’ep, 1, SIK
HACJIJOK, TIOPIINHI, CErMEHTH, CBIUKM 3allaJIlOBaHHSA Ta KJIallaHW OuIbIle HE
OXOJIOJDKYIOTHCSl HaJICKHUM YHUHOM. MacTwio Mae 3alMIlaTd Kidblsl BUIBHUMM,
00 3MEHIINTH KUTbKICTh Macia, sKe MOTparuisie B Kamepy 3ropsHHs. YacTuHa
OJIUBH, fIKa TMOTpaIuii€e B Kamepy 3TOpsSHHS, MOBHHHA 3ropiTh 0e3 J0JIaTKOBHX
Bigkaanens [1], [13], [15].

Oxonooocennss  Osucyna. Cucrema OXOJIOIKEHHs 3a0e3reuye  BiABIJ
npubau3Ho 70% TErI0BOro HaBaHTAXKEHHS Ha JBUTYHA. BaHa 0X0J0/Ky€e BEPXHIO
0JIOK JIBUT'yHa, BKJIOYAIOUM TOJIOBKY UMJIIHAPIB, CTIHKA LMJIIHAPIB 1 KJIANaHU.
KoninyacTuili Baji, KOpIHHI 1 YHNOPHHMM MIAIIMIIHUKH, CHCTEMA Tra30pOo3MOALTY,
MOpIIHI Ta IHII KOMIIOHEHTH B HIDKHIM YacTHHI JBUTYHA OXOJOJKYIOTHCA
BUKJIIOYHO OJIMBOIO. TOMYy AyXe€ BaXJMBO IOCTIMHO MIATPUMYBATH HaJIEKHHM
pIBEHb MaCTUJIA.

3abeszneuenns mucky. [1oBepxH1 MOPIITHEBUX KUIEIh 1 CTIHOK IIUJIIHIPIB HE €
PIBHUMH W 11€1 NPUYMHU KUIbLS HE B 3MO31 BIAJUJIUTH KaMmepy 3TOPSHHS, BIJ
kaprepa. Lle mpu3BOIUTH 10 3HMXKEHHS MOTYXHOCTI Ta €()EKTUBHOCTI JIBHUTYHA.
OnuBa 3amoOBHIOE BKa3aHI MICI 1 3HAYHO TMOKpAIIy€ YIIUIBHEHHS, OCKUIbKU
TOBILMHA MACJISTHOT TUTIBKM CTaHOBUTH MpuOau3Ho 0,025 MM, i 3peiiToro BoHa HE

MOK€e KOMITCHCYBaTH HaJIMIPHHUI 3HOC KiJIeI[b a00 CTIHOK IUJIIHIpA.

3.2. MeToauka OMiHKYM CTAHY HMJIIHAPO-TIOPIIHEBOI IPYNHU
3a I0IIOMOI 00 KOMIIpecoMeTpa
Metonuka oOuiHKM CTymneHs 3Hocy [IB3 3a momomororo repMeTuyHOro
aHaji3aTopa, OLIHKA TEXHIYHOTO CTaHy 3ajJeXHO BiJ TMOTOKY Ta3iB, IO
NPOPUBAIOTECSA Yy KapTep, € HEJOCTaTHhO TOYHHUMH 4Yepe3 MpOTIKAaHHS dYepes
YIIUTbHIOBAJIBHY MPOKIAAKy BHUMIPIOBaJIbHOrO mnpuiaay. MiHimizalisi BUTOKIB

MOXJIMBa JTMIIC MNUIAXOM ITIOYaTKOBOI'O0 OXOJOIKCHHSA JABUTI'YHA OJI CTBOPCHHA
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TUCKY, 1I€HTHYHOTO atMocepHoMy. Ha TOUHICTH BUMIPIOBAHHSI TaKOX BILIUBAE
IHTEHCUBHICTH BiOparii. OgHaK el METOa JOCHTh MPOCTHH W MOXE KOHKPETHO

BKa3ye Ha HecpaBHUU nuiiHap (puc. 3.1).

. -
g 8 . ¥\

Pucynoxk 3.1 — BumiproBaHHs piBHSI KOMITPECIi 3a JOTIOMOT OO

KOMIIpECOMETpa

ToMmy BHUMIPIOBaHHS KOMIIpECIi - HaWMONYJSPHIIIMNA Ha ChOTOJIHI METO[
niarHocTuku. Lleit MmeTos 103BoIs€ BUSBUTH HasIBHICTH 200 BIJICYTHICTh CTHUCKY B
HUJTHAPI, e HEMOXJIMBO BU3HAYUTH MPUYMHY BUTOKY, a TOXUOKA BUMIPIOBaHHS
3a JIOTIOMOT0I0 I[bOT'0 METOy CKJafae mpuoiau3no 30% [14].

Cepen MOXJIMBUX HecHpaBHOCTeW (puc. 3.2) MOB’S3aHUX 13 BTPATOIO
KOMIIpecii B JBUTYHaxX BHYTPIIIHBOTO 3TOPSHHSA € TOTIPIICHHS KOHTAKTy MiX
KUTBIIEM 1 WJITHAPOM, HAaUOLIIbII YacTl BUMAJKU:

- KUTBIIE TMEPEMINITAETHCS B OBAIBHOMY IIMJIHAPI;

-3 PI3HUMHU J1aMETPHU KiJellb 1 HAIIHAPA B IPOLIEC] 3HOUTYBAHHS;

- KUl 1 MWJIIHAPU B TPOIECI 3HOIIYBAHHS OTPUMANM HEMPaBUIILHY
(opmy;

- pyiiHyBaHHsl, a00 BIAKJIaJIC€HHS Ha KUIbLISX;

- cripayibHa neopmariist Kuielb;

- HeSIKICHE OCaJIP)KyBaHHSI M1]] 4Yac BCTAHOBJICHHSI
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Pucynox 3.2 — 3aransHuil BUTIISI, IPU3HAYSHHS Ta OCHOBHI HECTIPABHOCTI

MOPIITHEBUX KUJICIh

3a cnpaBHOro0 KpHUBOIIMIHO-IIATyHHOro MexaHizmy (KIIIM) makcumanbHa
BEJIMYMHA BaKyyMy B IHJIIHJPI, IKYy MOXE CTBOPHUTH JaHUM MEXaHi3M, € MOBHUM
a00 (akTUUYHMM BaKyyMOM. 3aBJsKH CTBOPEHHIO MACJISIHOI IUIIBKM BEJIMYMHA
CyMapHOTO Bakyymy mnpu 3afoBiapHOMY cTaHl KIIIM 1 knanaHiB He MOxe OyTu
MEHIIIOI0 3a MEeBHY BEMHUUHY (Pimin). OTXe, 3alie)KHO BiJ BEIUYHUHH TOBHOTO
Bakyymy (P;1) MoxHa 3po6uTH BUCHOBOK 1100 ctany KIIIM [15].

Benuuuna BTpath THUCKY poOOYOro B UWJIHAPI TPU MaKCUMaJIbHOMY
3HAYCHHI THCKY HA3MBAETHCS 3IUINKOBHM a00 Mapa3suTHUM BakyymMoMm (P,). [ns
3anoBuUTbHOTO cTany KIIIM i knamaHiB BelMWYWHA PO3PIIKEHHS, M0 3aJIAIITUIAC,

XapaKTepU3ye CTaH Kijielb (CTyMiHb 3HOCY, KOKCYBaHHs, po3puB). Benukuil Bruins
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Ha BEJIMYMHY CHiBBigHOIIEHHS P1/P, MaroTh repMeTHUYHICTh KJ1alaHiB i HasABHICTh
TPIIIMH B TIOPIIHI a0o0 TOJOBII MHWIHAPIB. BigXxuiieHHS BiA HOMIHAJIBLHOIO
3HAaYEHHS 1HOTO KoedillieHTa O3HAYa€ HasBHICTh TPIIIMH HA JeTansx abo BUXIZ 3
Jay KiamnaHiB.

BuwmiproBanns 3Hauenb P; 1 P,. Bi10yBaeThCcsi HACTYTHUM YUHOM. 3HAYEHHS
P, BUMIPIOIOTH KOJIM TOPIIEHb PYXA€ThCSl BrOPY B LMK CTUCKY, POOOYHIl areHT
yepes peAyKIIMHUN Ki1armaH MPakTUYHO MOBHICTIO BUAaiseTbes. [lotim micns BMT
MOpIIIEHb TIOYMHAE PYyXaTUCS BHHU3, PEAYKIIWHWNA KJIAalMaH 3aKpUBAETHCA 1
YTBOPIOETHCS PO3PIIKEHHSI. MaKkcuManbHe 3HaYeHHs, sike Moxe ctBopuTi KIIIM
13 JIBUTyHa Yy BIANOBIJIHOMY IIWJIIHJAPI, BCTAHOBIIOETHCA 3a JOIOMOTOIO

BaKyyYMHOT'O KJIaIlaHa.

B.M.T.

H. M.T.

Pucynok 3.3 — Cxema BU3Hau€HHS BaKyyMy B LIMJIIHPI ABUTYHA

Ha ocHOB1 BUSIBIEHHMX BEJIMYHUH PO3PAXOBYIOTH MOXUOKY BUMIPIOBAHb IS
OCH3WHOBUX JIBUTYHIB 3 ICKPOBHM 3amnairoBaHHsM. [liama3oH 3MiHM Mmapamerpa
0,84-0,17 = 0,67 (xrc/cm2), BinnosigHo 0,67/0,84 = 80%. AbcomoTHa moxuOKa

3Haxoauthesi B Mexax 0,04 (xkrc / cm2), a BigHocua 0,04 / 0,67 = 6%. V
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NOPIBHSHHI 3 MOoxuOkoro mepmoro Meroay B 30% paHuil MeTON, OYEBUJIHO,
e(EeKTUBHIIIUN, OCKUIBKH JIO3BOJIIE HE TIIBKH IEBHOIO MIPOIO BKa3aTH, SKUN
€IEeMEHT BUKJIMKA€E BTpPATy TEPMETUYHOCTI, ajie ¥ TependadyuTH 3aJIUITKOBUN
pecypc IBUTYHA.

SAkio npu nepemilieHH! MOPIIHSA Bropy IMij 4ac CTUCHEHHS 00’eMy Haj
MOPIITHEM, TO B Kamepi 3TOPSIHHS CTBOPIOIOTHCS MAKCUMAaJbHUW THCK 1 YacTHHA
poO0UYOi PEYOBHMHU BUTEUE Y MIJJIOH KapTepa MDK KUIbLSMHU 1 HMuiIiHApoM. Ha
MOYaTKy CTHCKY THUCKYy Oyne Buille, HDK HampukiHii. [Ipu pyci mopmHs mifg
PO3PIIKEHHSI BaKyyM y HWIIHAPI HE OyJe TakuM, SIK Ha MOYaTKy TaKTy CTHUCKY.
TakuM CHHOM MO’KHA BH3HAYUTH CTaH KUIELb, SIKI BIAMNOBIAAIOTH 3a BUTIK

pobouoro Tina [15].

3.3. Bu3HayeHHs1 BUTPATHU NAJIUBO-MACTHIBHUX MaTepiajiiB 3a/1€:KHO
BiJl CTaHy HMJIIHAPO-NIOPIIHEBOI IPYNH JABUTYHA

Ha mincraBi ganux oQimiiHUX CEpBICHUX LIEHTPIB OyJI0 MPOBEACHO
OTpaIOBaHHs TMPOOIriB  aBTOMOOLIIB, OCHOBHHUX HECIPABHOCTEH JBUTYHIB
BHYTPIIIHBOTO 3TOPSHHA Ta IX JIarHOCTUYHHMX MapaMeTpiB. JlocmikeHHs
MPOBOAMIIM JJISI TPHOX MAPOK aBTOMOO1UTIB, SIKI 4aCTO BUKOPUCTOBYIOTh KOMITaHii B
SIKOCT1 CTy’kOOBOT'O TPAHCTIOPTY.

JlaH1 aBTOMOOUII XapaKTEPHU3YIOThCA MPOCTOTOI KOHCTPYKIi, Ta 3HAYHOIO
BUTPUBAIICTIO JIBUTYHIB. Ha OCHOBI OTpUMaHUX JaHUX 3MOJICILOBAHO
IPOTHO30BaH1 3HAYEHHS JJIS CIOXXMBAHHS OJMBU Ta BUTpPATH NalWBa TPHOX
aBTOMOOWIIB PI3HUX MapOK.

VY nepiioMy BUMAAKY pe3yJbTaTH JOCTIIKEHHS TPOBEACHO JJIsi aBTOMOO1IS
Dacia Logan 3 aBurynom K7M 3 pobGouum 06’emom 1598 cM® , MaKCHMAJIBHOIO
notyxHictio 90 xk.c. IlpoGir s AOCHIIKEHHS TEXHIKO-EKCIUTyaTallliiHIX
MOKa3HUKIB 3HaxoauThes B iHTepBaii 150000...500000 kM. PesynpTaTi HaBeneHO

B Ta0ymm 3.1.
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Tabmuns 3.1 — Butpatu MacTiiia Ta majamBa 3ajeXHO BiJI CTaHy IMUTIHIPO-

MOPIIIHEBOT TPyNu JABUTYHa aBTOMOO1Is Dacia Logan

Mapka

Dacia Logan

[Ipooir,
KM

150000

200000

250000

300000

350000

400000

450000( 5

00000

Butpara
MOTOPHOI
OJINBU HA

10000
KM IIpooiry,
p

150

250

350

500

700

950

1200

1500

Cepenniit
TETUIOBUN
3a30p

MOPIITHEBUX
K1JICI[b, MM

0,45

0,52

0,65

0,9

1.20

1,43

1,8

1,97

Kommpecis B
UATIHIpAX,
6ap

13

12.8

12.5

12.1

11.5

10.7

9.9

9.1

Cepenns
BUTpaTa

I1aJIiBa,
/100 kM

6,8

7,1

7,3

7,5

7,9

8,1

8,3

8,7

100

100

90

80

70

[ sHowenns kineus, % [ ] Butpata onusm, %

Pucynox 3.4 — CniBBIJHOIIEHHS M)XK BUTPATOIO OJIMBU Ta 3HOCOM

MOPIIHEBUX KUIelb Y %o
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100+
90+
80
70+
60
50+
40

304

204

104

0-

B «xomnpecis, %

[l 3+owenHs kineup, %

Pucynok 3.5 — CriiBBiIHOIIIEHHS M1 3HI)KEHHAM KOMITpECii Ta 3HOCOM

MOPIIHEBUX KiJIelb Yy %o

Ha ricTorpami 3.5 mnpeactaBieHO 3alieKHICTh MDK 3MIHOI 3HOIICHHS
MOPIITHEBUX KUIEHb Ta 3HMKEHHSIM KOMIIpecii B MIJIIHApaxX JABUTYHAa aBTOMOOLIIA

Dacia Logan 3a nanumu 3 tabnui 3.1.
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Pucynox 3.6 — CiBBiHOIIICHHS MiXK 3JIMIITKOBHM PECYPCOM JIBUTYHA Ta

3HOIICHHSAM MOPLIHEBUX KiJlelb y %
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Ha pucynky 3.6 BimoOpakeHa 3aKOHOMIPHICTh 3MIHM M 3aJUIIKOBUM
pecypcoMm aBuryHa (mpoOiroM aBTOMOOLIS) BIIHOCHO 3HOIICHHS IOPIITHEBUX

Kitenp y %.

3HOLLEHHS Kineub, %
B
4
3
2
1
500 400 1300 200 100 200 400 600 800 1000 1200 1400
BUTpaTa mactuna, rp/ 10000
0 100 200 300 400 500

3ar1LLKOBWIA pecypc, TUC.KM %

Pucynok 3.7 — Homorpama 3MiHM BUTPATH OJIMBU, 3HOCY MOPIIHEBUX KUIEIh Ta

3aJIMIIKOBOTO pecypcy ABUryHa aBromooOuns Dacia Logan

Ha oci x Bimo6paxeno Butpaty onuBu rp/10000xkmM B mqiamna3oHi mpooiry Bin
50 mo 50000xm ax mo makcuMansHOi BuTpaTu 1500rp/10000kM aBTOMOO1NIS Dacia
Logan. Ha oci y BioOpake€HO 3HOC MOPIIHEBUX KiJEIh B 3aJ€KHOCTI BiJl BTpaTH
KOMITIpecii B UIHAPAX, Z - IpOoOIr aBTOMOO1JIS Ta 3aJIMIIKOBUI pecypc

Sx GaunMO 3 MaHMX HOMOTpPaMHU MOXKHAa 3pPOOUTH HACTYIHI BUCHOBKH,
npoOir aBTomoOuIs 80000 kM mae BuTpaTy Macia 200 rp 1 3HOoc Kkinerpb 0,5Mwm,
sanumikoBuii pecype 420000km. YV kputruniii Touri 1500rp BuTpatn mMacia 3HOC
CTaHOBUTH 5 MM, a PeCypc, IO 3TUIITUBCS, 10CITa€E HYJIS.

B iHImomMy BHMaaKy pe3ysbTaTH JOCHIKEHHS MPOBEICHO JJI aBTOMOOLIS
Skoda Fabia 3 gBurynom CGGB/CMAA (EA111) 3 po6ounm 06’emom 1390 cm’,

MaKCUMaJIbHOK MOTYyXHICTEO 85 k.c. IIpoOir s AOCHIKEHHS TEXHIKO-
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eKCIUTyaTallliHUX TOKa3HUKIB 3HaXoauThcsl B 1HTEepBadi 150000...500000 xwm.

Pesynbratu HaBegeHo B Tabnui 3.2.

Tabmug 3.2 — Butpatu Mactuiia Ta majydBa 3ajeXHO BiJl CTaHy IUJIIHJIPO-

NOPIIHEBO1 Ipynu JBUryHa aBToMoOL1s Skoda Fabia

Mapxka

Skoda Fabia

[IpoOir,
KM

150000

200000

250000

300000 | 350000

400000

450000

150000

Butpara
MOTOPHOI
onmmBu Ha 10000
KM IpoOiry, Ip

200

300

500

700 950

1250

1550

200

CepenHiii
TETUJIOBUM 3230
MOPIITHEBUX
KiJIelb, MM

0,45

0,52

0,65

0,9 1.20

1,43

18

1,97

Kowmmpecis B
HUITiHApax, 6ap

12,9

12,6

12,1

11,5 10,7

9,7

9,0

12,9

Cepenns
BUTpaTa
naJinBa,

/100 kM

6,9

7,2

73

7,3 7,4

7,5

7,7

78

[IpoananizyBaBiy AaHi, HaBeACHI B Ta0HII 3.2, MOKHA 3pOOUTH BUCHOBOK,

0 70 KamiTaJbHOTO0 PEMOHTY aBTOMOOUIb mpoixaB Biactanb 350 000 kM. Mu

6aunmo, 1o BuTpara macia 3pocia 3 200 rp/10000 km g0 1550 rp /10000 kM, pu

IIbOMY 30UTBHIIIUBCS 3HOC KUIEIb 1 3SMEHIIIMIIACS KOMITPECiS B IIWJITHIpAX.
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Pucynoxk 3.8 — CriiBBiJTHOIIEHHS MK BUTPATOIO OJIMBU Ta 3HOCOM

MOPITHEBUX KUTeb y %

1 2 3 4 5 6 7

B «omnpecis, %

- 3HOLIEHHS Kineub, 101 MM

Pucynok 3.9 — CriiBBiIHOIIEHHS M1’ 3HI)KEHHAM KOMITpEcii Ta 3HOCOM

MOPIIHEBUX KUIELb Y MM
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Ha ricrorpami 3.9 mnpeacTtaBieHO 3aJIeKHICTh MK 3MIHOK 3HOIICHHS

MOPIITHEBUX KIJIEIb Ta 3HM)KCHHSM KOMIIpeCii B IUJIHApaX JBUTYHA aBTOMOOLIS

Skoda Fabia 3a mauumu 3 Tadmuui 3.2.

1001
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90—+
801

70+

501

40—

30+

20—

104

7T

66,8

2 3 4 5 6 7 8 9

B sanuwkosuit pecype, Tuc.km % [l 3HowerHs kineub, %

Pucynox 3.10 — CriiBBiJHOIIICHHS MIXK 3aJTUIITKOBUM PECYPCOM Ta 3HOIICHHSIM

MOPIIHEBUX KUIeUb Y %o

Ha pucynky 3.10 BigoOpakeHa 3aKOHOMIPHICTh 3MIHU MK 3aJIMIIIKOBUM

pecypcom aBuryHa (mpoOiroM aBTOMOOLIS) BIIHOCHO 3HOIICHHS IOPITHEBUX

Kinens y %.

Ha oci x BigoOpaxkeno Butpary onusu rp/10000 kM B miamazoni Bix 50 10

50000xMm no makcumanbHOi BuTpatu 1550 1p/10000kM aBTOMOOLIS Skoda Fabia.

Ha oci y BioOpa)keHO 3HOIIEHHS MOPIIHEBUX KIJICIb B 3aJIGKHOCTI BiJ BUTpaTH

OJIMBH Ta KoMmmpecii B IWIHIApaX, Z — MpoOIr aBTOMOOLIS Ta pecypc, MIOo

3aJIMIIINUBCA.

3rilHO0 3 [JaHUX HOMOTPAaMH, MOXHA 3pOOUTH HACTYMHI BHCHOBKHU:

aBToMOoOUTh mpoifmosmn BiacTanb 80000 kM BUTpaTa onuBU cTaHOBUTH 250 rp, a

3HOIIICHHS MOPIIHEBUX Kutelb 0,7 MM, 3anuiikoBuit pecypc 420000 k.
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7 3HOLLEHHs Kineup, %
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Pucynok 3.11 — Homorpama 3MiHU BUTpATH OJIMBH, 3HOIICHHS MOPITHEBUX

K1JIeIb Ta 3aJIUIIIKOBOTO pecypcy ABuryHa aBromo0us Skoda Fabia

VY KpuTuuHIN TOYIl BUTpaTa OJMBU 3pocTtae a0 1550 rp, 3HOIIEHHS

MOPIIHEBUX KUICIh CTAHOBUTH 5 MM, a 3aJUIIKOBUI pPECypc JBHUTYHA JOCSTaE

HYJISL.

Bino6paxxeno Butpaty onuBu rp./10000kM B niama3zoHi

BucHoBku 3a po3aijiom

1. BcranoBieHo mporHo3oBaHuid TpoOIr aBTomoOins Dacia Logan.

npoOiry Big 50 1o

50000 kM ax mo makcuMmansHOi BuTpatu 1500rp/10000kM Ha oci Yy BimoOpaxkeHo

3HOC TMOPIIHEBUX KIJIEIh B 3aJEKHOCTI BiJ BTpATH KOMIpecCii B MIIIHApax, Z -

poOir aBTOMOOLIIS Ta 3AJIMIIIKOBUM pecypc

3 MaHMX HOMOTpPaMH MOXHA 3pOOWTH HACTYMHI BHUCHOBKH: TPOOIT

aBTomo011s1 80000 kM Mae ButTpaty Macia 200 rp 1 3HoCc kutenb 0,5Mwm,

sanumkoBuil pecypc 420000km. V kputnuniit Touni 1500rp BuTpatu macia 3HOC

CTaHOBUTH 5 MM, a PECYPC, IO 3AJUIINBCA, T0CITAE HYJIS.

MP.AT-73.00.00.000 13
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2. 3moxmenvboBaHo Butpaty onuBu rp/10000 kM B miama3oHi  Bif
50...50000 kM no makcumansHOI BuTpatu 1550 rp/10000kM aBTOMOGLIS Skoda
Fabia. BcraHOB/IEHO CTYIIHL 3HOIICHHS IMOPIIHEBUX KUICIh B 3aJICKHOCTI Bij
BUTPATH OJIMBU Ta KOMIIPECIi B MUIIHAPAX, a TAKOXK MPOOIT aBTOMOO1JIS Ta pecypc,
110 3aJIUIITUBCA.

3rifHo 3 JaHUX HOMOTpaMH, MOXHa 3pOOMTH HACTYIHI BHCHOBKHU:
aBTOMOOLUTH TipormoBIH BigcTanb 80000 kM BUTpaTa oMBH CTaHOBUTH 250 TP, a
3HOIICHHS mMopuiHeBUX Kutenbs 0,7 MM, 3anumkoBuil pecypc 420000 km. VY
KPUTHYHIA TOYIll BUTpaTa OJUBHU 3pocTae 10 1550 Tp, 3HOIICHHS MOPIITHEBUX

KiJ'IGI_[B CTaHOBUTb S MM, a 3aJIMIIKOBUI peCypC ABUI'YHA JOCATAE€ HYJLA.
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PO3/1 4
OXOPOHA MPAII TA BE3NEKA )KATTCAISJIBHOCTI HA TIAT

4.1 MonenoBaHHs HeOe3MEeYHUX CUTYaNlil i Yac TEXHIYHOTO
00CJIyroByBaHHsI IBUT'YHIB BHYTPIllIHHOT0 3rOPSIHHS

[Tix mpoBeAeHHS PEMOHTHUX POOIT 3a00pOHSAETHCS TOpPKAaTUCh BUBOAIB EBK
pyKamMH - CHCTEeMH KEpyBaHHS JBUTYHOM, OCKIJIBKA  MIKPOIIPOLIECOPHI,
enekTpoHHi kommoHeHTH EBK MoxyTp OyTu momkomkeHi Ta mepeOyBaTH Min
eJIeKTpoCcCTaTUUHUM po3psizoMm [3], [11], [21].

* [lpuctynaroum 10 pPEMOHTY aBTOMOOLISA (0COOIMBO, SKIIO oOmeparlii
MOB'A3aH1 3 JJEMOHTAKEM E€JIEMEHTIB CHCTEMH KEpYyBaHHS JBUTYHA), 3HIMITh KJIEMY
3 HETaTUBHOT'O BUBOJAY aKyMyJsiTOpHOi Oatapei. [lpu Bif'enHaHHI aKkyMyJISaTOPHOI
Oartapei Big Mepexi aBTomoOuIss 3 mam'sti EBK Oynyre BunmaneHi koau
HECIIPABHOCTEN.

* V OaraThOX BUNAJKax [JIsl MEPEBIPKH EJIEMEHTIB CUCTEMH KEepyBaHHS
JBUTYHA HEOOXIHA HAsBHICTb y EJIEKTPUYHOTO JIAHLIOTa CUCTEMH, Hampyra
’)uBJIeHHSA. [lpum 1mbomy Big'€qHYBaTH KOJOAKHA TMPOBOAIB BiJ JIaTYMKIB 1
BUKOHABYMX €JIEMEHTIB CHCTEMH KEPYBAaHHS JBUTYHA JOMYCKAETHCS TIUTBKU ITiCIS
BUKJTIOUCHHS 3aIaJICHHS.

* Big'ennyBatu Koj0AKy Jokryta npoBoiiB Big EBK MokHa Tinmbku micis
3HSTTA KJIEMU 3 HETATUBHOTO BUBOJY aKyMYJIITOPHO1 OaTapei.

* [Ipu HEOOX1THOCTI BIAKIIOUUTUA aKyMYJSITOPHY OaTapero /10 eIeKTPUYHOI
Mepeki aBTOMOOUTS TIiJf 9Yac PEMOHTY MOMEPEAHhO TMEPEKOHAUTECS B TOMY, IO
BiJI'€/THaH1 TPOBOJIM (BUBOIM KOJIOAOK, KIHIII TPOBOJIIB) HE 3aMUKAIOTh HA «Macy» i
o 3anajeHds BUMKHeHe. [lix'eqnaiite cnodyarky KJiemy J0 MO3UTHBHOTO BUBOIY
aKyMYJISITOpHOT OaTapei, a MOoTIM 10 HeraTUBHOTO. BMuKkaiiTe 3anaatoBaHHS TUIBKU
Ha YaC BUKOHAHHS BUMIiPIOBaHb.

* B cucremi KkepyBaHHS JBUTYHOM BUKOPUCTOBYIOTHCSI €JIEKTPOHHI

KOMITOHEHTH, Hampyra xuBlieHHs skux o B. IlogaBaHHS Ha HUX Hamnpyru Bij
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€JIEKTPUYHOI Mepexi aBToMoOUIs (Hampyra B sikiil Oinbmie 12 B) mpusseae a0
BUXOJY 3 JIaJly CUCTEMU KEPYBaHHSI IBUTYHOM.

 Jlns mepeBipKM CHCTEMH KEpyBaHHsS JIBUTYHOM BHKOPHCTOBYHTE
MyJIbTUMETpP, BHYTPIIIHIA OMip OpWiIagy B pPEXuUMi BOJbTMETpa Mae OyTH HE
menmie 10 MOwm. Ilpu HEoOXigHOCTI JUis MEPEeBIPKH JAHIIOTIB >KUBIICHHS, SKI
nepeOyBaroTh mijg Hanpyrow 12 B, MokHa ckopHucTaTuCs KOHTPOJIBHOIO JIAMIIOKO,
ajie TMOTYXKHICTh JaMIK MOBUHHA OyTu MeHiue 4 BT (migiiize KOHTpoJbHA JamIia
muTka npwiaaie A 12-1, 2-1 motyxksicte 1,2 Bt namma miacBidyBaHHS
npukyproBaua AMH 12-3-1-3 Br).

* [lepen 3amyckoM ABUTYHA MEPEKOHANUTECS, 0 KIEMHU HAJIMHO 3aKpiIlieH1
Ha BUBOJAX aKyMyJsiTOpHOI Oatapei. [1{00 yHUKHYTH BUXOMY 3 J1aJly €IEKTPOHHUX
koMroHeHTIB EBK He Mo)kHa mpu mOpaiuoroyoMy IBUTYHI BiA'€IHYBAaTH KIIEMHU

IIPOBOJIIB BiJI BUBOIB aKymyJaTopHoi 6atapei [3], [11], [21].

4.2 Po3paxyHOK cMCTeMH BEHTHJISILII Ta OCBIT/JIEHHS PEMOHTHOI AiIbHMII 3
00CJIyroByBaHHS IBUT'YHIB BHYTPIilIHHOT'0 3rOPSIHHS

Y  ycix BUPOOHMYMX  TOPUMIMICHHSX  PEMOHTHOIO  MIANPHUEMCTBA
3aCTOCOBYETHCS] TPUPOJIHA, & B PSAJII BIAAUTIB 1 IITYYHA BEHTUJISALIIS.

BenTtundiiss B NPUMINIEHHSX PEMOHTHOTO IMIANPUEMCTBA TIPU3HAYEHA
MOKpAIIeHHs] YMOB TMpalll, 3MEHIIEHHS NWIBHOCTI 1 33JUMJIEHOCTI TOBITPS,
MBUIIEHHS 30€peKEHOCTI 00JIaTHAHHS, CTBOPEHHSI CIIPUATINBOTO MIKPOKJIIMATY.

Ilpupoona eenmunayis OinoHuyi

[To HOpMam MPOMHCIOBOTO OYAIBHUIITBA BCl MPUMIIMIEHHS TMOBUHHI MaTh
HACKpi3HEe MPUPOJIHE MPOBITproBaHHA. [[o1ma kputuyHoro nepepizy gppamyr, ado
KBaTUPOK IMpH 1[boMY OepeTbes 2...4 % Bl MIIONI MiAJIOTH:

F,=F,-0,04=50-004=2 M".

LlImyuna eenmunayisa oinoHuyi

Po3paxyHOK IITY4HOI BEHTHJIALIT BEIETHCS B CI1JIKYIOU1l MOCTITOBHOCTI:

- BUOMpAEMO BUJI BEHTWISIT B 3aJIeKHOCTI BIJl XapaKTepy BHUPOOHUYOTO

npouecy. [Ipyu nboMy Kepyrourch HACTYITHUMH MOJIO0KEHHIMMU:
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- 3arajJbHO-00MIHHY MEXaHIYHY BEHTHIIALIIO MPOEKTYIOTh B IPUMIIIEHH] 0€3
BUJIUICHHS MUJTY, Ta31B 1 Mapy. 3 WX MIPKyBaHb HA IIJIBHUII PEMOHTY PaiaTopiB 1
NaJuBHUX 0aKiB MPUUMAEMO 3arajabHO-0OOMIHHY MEXaHIYHY BEHTUJIALIIIO.

Bennuuny moBiTpoOOMiHY po3paxoByeEMO 3a (HOPMYIIOH0:

L, =V, «, (4.1)

ne: V - o00’eM IUIbHULI, V =220,5 M
0 0

K - KpaTHicTh 00’ eMy moBiTps, k = 2 [3], [11], [21].:
L =220,5-2 =441 M/T.

Pospaxynox nompebu oinonuyi 6 600i. Bona Ha ninphui TO 1 peMOHTY
TpaHCMICIi BUKOPUCTOBYETHCS TUIBKM Ha TOOYTOB1 OTPEOH.

Po3paxyHok Boau Ha 100yTOBI MOTPEOM BU3HAYAEMO BUXOISYU 3
BCTAHOBJIEHOT HOPMHU BUTPATU BOJM Ha OJHOTO MPAIIOI0UOT0 Ha OJHY 3MIHY — 25
mitpiB. Toal piuHa BUTpaTa Ha OJIHY 3MIHY CKJIAJE:

Q, =n-251-1.0, (4.2)

Jie: 1 — HOpMa BUTPATH BOJHU 3a 3MIHY;

N — KUIbKICTh MPAIiBHUKIB, N=1;

Q, =251-1-25:1= 6275 71 = 6,275Mm".

Po3spaxynok npupoonozo oceimnenms oinbHuyi.

[Ipu po3paxyHKy HpPUPOAHOTO OCBITJIIEHHS JUIBHULI MiAOMPaIOTHCS
BIJIMOBIJHI BIKOHHI Tpopi3u. Po3paxyHOK T1uionii BIKOH, fKa 3abe3nedye
HOpPMaJIbHY OCBITJICHICTh BHU3HAYAETHCSA 32 yYMOBH KOMOIHOBAHOI'O OCBITJIICHHS
yepe3 CBITJIOBI JIIXTapl Ha 1axy 1 yepe3 BikHa 1o Gopmyii [4]:

F()}l ’ ecp Mo _ 50-5-9 16 MZ.

S:—— =
1001, 1% 100-0,35-24 1,7

ne: F,, - mwioma IUIBHHUIN, F =50 M
on

€., - HOPMOBaHa CEPEIHS OCBITIIEHICTD, €, =5 ;
M, - CBITJIOBA XapaKTEPUCTHKA BikHa 1), =9 ;

T, - 3arayibHU# KOe(IIiEHT CBITIIO ponycKaHHs T, = 0,35;
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T, - KoeQilieHT BPaxOBYIOYHIA BIUTUB BiAOUTOTO CBiTNA T, = 2,4 ;
K - KoeQillieHT BpaxOBYIOYHIA 3aTiIHCHHS BiKOH, K =1,7.
Y Takuil cmocid 13 MPUBEIEHOrO PO3paxyHKy Oayumo, IO IUIOIIA BiKOH
ckiane S =16 M.
Po3spaxynok wmyunozo oceimnenns OinoHuyi.
Kimpkictp ylamMm  HEOOXITHMX i1 IITYYHOTO OCBITJICHHS JUTHHUIT

BHU3HAYAEMO 110 (OPMYIJIi:

Ecp ’ Faﬂ K
n= o (4.3)
ne: E., - cepenns ocsiTieHicTh Ha aipHuUI £, =190 mom;

F,, - mwoma aieaumi, Fy, =50 v

K - xoedillieHT 3amacy ocBiTaeHocTi K = 2,39;

F, - cBitnoBuit motik o6pauoi mammu F, =3800 moMeH, IpH HOTYKHOCTI
namnu 80 Bt. Bubupaemo amiu JrOMIHECIIEHTHI 3arajibHOTO MPU3HAYECHHS TUITY

1N - Koe(ilieHT BUKOPUCTAHHS CBITJIIOBOTO MOTOKY N =0,59.

Tomi:

n=190-50-235 _gg0 1y
3800- 0,59

[Tpuiimaemo n = 10 mamm.
[Ilo6 yHMKHYTH CTPOOOCKOIIYHOTO €(PEKTy, IKE MOXE MATH MICLE MpU

BUKOPHUCTAHHI JIOMIHECHEHTHUX JIaMIl, TTOEAHYEMO B OJWH CBITWJIBHHUK IO JIBI

JIAMITY. 3arajabHe YHUCII0 CBITHIIbHUKIB HA minsHIi N, =5 CBITHIBHUKIB.

BucHoBkHM 3a po3aijiom
Y po3auti mpoaHami3oBaHO BHUPOOHMYl (PAaKTOPU Ta UWHHUKH, IIO
CTBOPIOIOTH TMOTEHIIIHHY 3arpo3y JKUTTIO 1 3J0POB’I0 MpaIliBHUKA J[1arHOCTHYHO1
ninpHUIl CTOA. HaBeneno HopMu, IKUX CITIJT TOTPUMYBATHChH 1]l YaC BUKOHAHHS

POOIT Ta mics X 3aBEpPIICHHS.
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Po3ain 5
3AXUCT HABKOJIMIIIHBOI'O CEPEJOBUIIA
HA TPAHCIIOPTI

5.1 3axoam, cipssMOBaHi Ha 3aXMCT TA OXOPOHY HABKOJIMIIIHbBOIO

cepe0BHINA

OxopoHa HaBKOJMIIIHBOTO CEPENOBUINA — OJHA 13 HAWOUIBIT aKTyaJbHHUX
mpo0jieM B yChOoMY CBiTi. ['amy3i cydyacHOTO BUpOOHMIITBA, HAHOCATHh HE a0W SKOi
IIKOJIM HAaBKOJIMIIIHBOMY CEPEOBHILY, OPYILIYIOUH Horo aucbananc y npupoii. 3
UM TOB*‘SI3aHUH 1 KOHTPOJIb PaIliOHATFHOTO BUKOPUCTAHHS MPUPOJIHUX PECYPCIB.
3 yaciB BUHUKHEHHS JIIOJICBKOI IMBLIIZAIIi B MPUPOJTHOMY CEPEIOBHINI 3€MHOI
Ky, sika 3a0e3leuyyBajia BCi €KOJIOT1YHI, €KOHOMIYHI 1 COIllajibHI MOTpeOu
CyCHJIbCTBA.

Pa3om 13 3MiHOIO JIOJICTBA 1 PO3BUTKOM MAaTepiajJbHOTO BUPOOHHUIITBA
HEMUHYY€ 3MIHIOBAJOCh 1 MpUpOJHE cepeaoBuine. OaHAK ympoJaoBXK OaraTbox
TUCSAYOJIITh aHTPOTIOT€HH] BIUIMBU Ha CepeoBUIlE OyJiM HACTIIbKA HE3HAYHUMH 1
JIOKaJbHUMH, M0 B TUIAHETApHOMY MaciuTall ixHs i Oylia HE MIKIJJIKMBOIO 1
MPaKTUYHO HETIOMITHOIO.

Curyartis gA0KopiHHO 3MiHWIacs jumie B XX CT., Ko gemorpadiuyHuit
BUOYX 1 Jpyra iHAyCTpiaJibHa PEBOJIOLIS NPU3BEIM 1O HEMHUHYYMX 3MIH B
MPUPOJHOMY CEpENOBHINI. BHBYECHHS 3aKOHIB JKUTTS TPUPOAM Ta YyMOB
PIBHOBR)KHOTO ICHYBaHHSI MPUPOJHOTO CEPEOBHUINA 3€MHOI KyJi TPUBAIMI yac
po3rsgany  sAK JpYropsaHe 1 Majo akTyajlbHE 3aBAaHHA. ABTOOY/iBHA
MIPOMHUCIIOBICTh 3HAYHO 3a0pYyJHIOE HABKOJMIIHE CEPEOBUINE, TOMY CIi
PO3pOOIIATH IPUPOTOOXOPOHHI 3aX0/IH:

— BIPOBaKEHBb OC3B1X0IHOTO BUPOOHHUIITBA;

— BIPOBA/)KEHb HA BUPOOHUIITBI HOBUX TE€XHOJIOT1M OYMCTKHU BOJHU 1 OBITPS

Ta imme [4], [10], [24].
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5.2 3al0pyaHeHHs /[AOBKiJIsl, 10 BHUHHUKAKTbL NPH BHUPOOHHUTBI
aBTOMOOLITIB Ta 3aX01H MO iIXHBOMY 3MEHIIIEHHIO

Y BUPOOHUITBI aBTOMOOUIIB PO3POOIISIETHCS ONTUMATBHUI TEXHOJIOTTUHUN
Mpolec Ta BHUOWPAETHCS palliOHATbHE YCTaTKyBaHHS 1 OONamHAaHHS IS
BUTOTOBJICHHS aBTOMOOLIIB 3 TOYKU 30pY 3aXHUCTY HABKOJIUIIHBOTO CEPEOBUIIA.
B mporieci peamizaiiii TeXHOJOTIYHOTO MPOIECY BUHHUKAIOTH TakKi 3a0pyIHEHHS:
€JIEKTPOMAarHiTHE, TBEPAMMH BiAXOAaMH, BOJW, BHUKUAM UIKIIJUBUX Ta3iB B
atMocdepy.

JI>kepenoM eJeKTpOMarHiTHOTO 3a0pyIHEHHS € 3BaproBajbHE OOJagHAHHS 1
€JIEKTPOYCTAaTKyBaHHS, SIKE BUKOPUCTOBYETHCSI B TEXHOJOrTYHOMY mpoiieci. Tomy
CJIIJT 3aCTOCOBYBaTH CIHELIaJIbHI 3aXOJd IO JO 3aXHCTy HAaBKOJUIIHBOTO
cepenoBuia [4], [10], [24]. HeGe3neka eneKTpOMarHiTHUX MOJIIB MOJSATA€E B TOMY,
mo iX Jiisi Ha OpraHi3M € IMPHUXOBAHOIO 1 HE MOXke OyTH BHUSBICHOIO 0€3
cneniagbHuX 3aco0iB. Ciig  3a3HAYUTH, EJIEKTPOMArHITHI MOJs IITY4YHOIO
MOXO/DKEHHSI 3HAYHO NEPEBUUIYIOTh PIBEHb NpUPOIHOTO (ony. I[liaBunryroun
PIBEHb €JIEKTPOMArHITHUX TOJIIB CIPUYUHSIE MTOPYIICHHIO 01010T1YHOI pIBHOBArd B
palioHl Aii, a OTXKe BelAe 10 MOTIPIICHHS E€KOJOriyHOi OOCTaHOBKHM B IIJIOMY.
3BaproBalIbHUN TpaHCHOPMATOP € HKEPETIOM 3MIHHUX €JIEKTPUYHOTO 1 MAarHITHOTO
TOJIIB.

[IpaniBHuKY, K1 JOBIHUil 4ac nepeOyBalOTh y KOHTAKTI 3 €JIEKTPOMAarHiTHUM
BUIPOMIHIOBaHHSIM, CKap)KaThCS Ha CJIa0KICTh, BTOMY, APATiBIUBICTh, CIAOKICThH
MOTIPIIEHHSI TNaM'aATi, nopyueHHs cHy. CepleBo-CyJuHHAa CHUCTEMa pearye
JUCTOHIEI0, JIAOUIBHICTIO MYJbCy 1 apTepiaibHOrO THUCKY, OoyieM Yy cepiii,
CXWJIBHICTIO J0 TinepToHii. Big3HadaloThCsi TakoX (a30Bi 3MIHH CKJIIAIy
nepudepiitHoi KpoBi, J1a01IbHICTh TOKa3HUKIB 3 HACTYITHUM PO3BUTKOM BUPAKEHOI
JIeHKOTIeH11, HEWPOTIeHi1, epUTPOIIUTONEHI].

3BICHO, TaKi KPUTHUYHI CTAaHU BUHUKAIOTH Y THUX, XTO TPUBAIMM Yac MPaLIOe
y 30HI1 JIii €JIEeKTPOMArHiTHUX IOJIB JIOCTaTHHO BEJIMKOI IHTEHCHUBHOCTI, ajieé cama

iH(bOpMallis 3MYIIY€E Ha 1Ie pearyBarH.
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EnextpoycraHoBka, Sk JKepeao €JIeKTPOMArHiTHOrO BUIIPOMIHIOBaHHS Ha
NEepIINK MO, CIPUYMHSAE HEMOMITHHM BIUIMB Ha JIIOJACHKHM OpraHi3M MIpoTe
IPOTSATOM TPHUBAJIOTO TiepeOyBaHHS B 30HI Horo mii Moxke OyTH JIOCHUTH
HeOe3neuHuM. B mepiry uepry cTpakaae HEpBOBa, IMyHHA, €HOKPUHHA 1 CTaTeBa
cucteMu. Takoro BHCHOBKY MIMIIIM MPAIIBHUKH [HCTUTYTY €KOJIOTIi JIIOAWHH,
MPOaHANI3yBaBIIN PE3YJIbTATH YHCIEHHUX JOCTIIKEHb, BUKOHAHUX Yy PI3HUX
KpaiHax CBITY.

HepBoBa cuctema, 0cOONMMBO TIEBHI CTPYKTYPH TOJIOBHOTO MO3KY, YK€
gyyrnuBa g0 EMII manoi inteHcuBHOcTi. Lli moss 3maTHI BIIAXWJISATA HEPBOBI
IMITyJIbCH, BIUIMBAaTH  O€3MOCEpPEeHbO HA HEPBOBI  KIITUHHU, 3MIHIOBATH
IPOHUKHICTh TeMaToeHledaniyHoro Oap'epy, 0COOIMBO II€ CTOCYETHCS HEPBOBOL
CUCTEMH IF'OJIOBHOTO MO3KY.

Ha migmpuemcTBi mxepenoM 3a0pyAHEHHS CTIYHMX BOJ € BHPOOHMUI,
MTOBEPXHEBI Ta MOOYTOBI CTOKK. BUpOOHUY1 CTIUHI BOJM YTBOPIOIOTHCS BHACIIAOK
BUKOPDUCTAHHS BOJM B TEXHOJOTIYHOMY Iipoueci B 3BaproBaibHHX Iexax
BUKOPUCTOBYIOTh BOJY JJII OXOJIO/PKEHHS 3BapIOBAIIBHOIO O0JIaIHaHHS, 1 00pOOKH
MPUMILIEHb. A B MEXaHIYHUX LIeXax IpH 00poOI1l MeTasiB BOJa BUKOPUCTOBYETHCS
JUTSL OXOJIO/DKEHHSI 1HCTPYMEHTa, Ha MPOMHBKY JeTaieil 1 0OpoOKy MpHUMIIICHB,
Py LBbOMY CTIYHI BOAM 3a0pyJIHIOIOTHCA MIHEPAIbHUMHU MacllaMH, MUJIaMH,
METAJTIYHUM Ta a0pa3uBHUM MIJIOM 1 eMysbraropoM. CTiduH1 BoIU 3a0pyIHIOIOTHCS
B OCHOBHOMY MacJIOM 1 OKaJIMHOIO.

VY iHmUX 1exXax: KOHTPOJIO SKOCTi, ¢apOyBalbHUX 1 T.A. CTIUYHI BOJHU
MICTSTh MEXaHIYHI JOMIIIKH, MAacjonpoAyKTH, kuciotd. Ilpum ¢apOyBanHi
BUKOPHUCTOBYIOTHCSI MaTepialid, 0 CKJIaay SKUX BXOASATH JETKi PO3UMHHUKH, IO
MOXYTh MICTUTH IMIKIJJIMBI PEUOBUHU: OCH30J1, TOJIYyO0J, aneTroH tomo. [IIkinmuBi
PEYOBUHM BHUAUIAIOTHCS, 1 y (apOyBajgbHUX L€XaX [K B TMeEpioJ HAHECEHHS
MOKPUTTS HAa BUPIO, TaK 1 MpPHU BUCHUXAHHI. [3 BUPOOHMYMX MPUMIIICHb MapH
PO3YMHHUKIB, 1 (apOyBajgbHl TyMaHU BUKHUAAIOTHCA Ye€pe3 BHCOKI Tpyou Oe3
nonepeaHboi O4yuCcTKU. [licnms nakyBaHHs CylIka JeTajeil NpOBOAMTHCA B

CYUIWIbHUX magax.
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Ile cTBOprOE HAIUINIOK TEIIA, sIKe HEOOXITHO BiIBOJUTH, a00 MPOBOJUTH
cymky Ha ToBiTpi. [IpoTe B 000X BHUIAmkax BUIUISIOTHCS INKIIJIWBI BUMApU
PO3YMHHHMKIB JIaKy, SIKI MOTPeOyIOTh HeWTpai3alii. /[ BIOBIIOBAaHHS 13 CTIYHUX
BOJ HEPO3UMHHUX 3a0pyJHEHb BUKOPUCTOBYIOTH BIJICTIMHUKHM TMEPIOJUYHOT 1
HeTepepBHOI Jii.

B ocranHi yacu BHMKOPHCTOBYIOTH TaK 3BaHI TEIUIONAPOBI BiJCTIHHUKHU.
Oco06aMBICT X B TOMY, IIIO BIJICTOSIHA 30HA PO3ISETHCS CEKIIISIMU 1 TPyOUaTUMHU
€JIEeMEHTaMHU Ha HErNMUOOKI mapu, /e 3a0e3neuyeThCsl JaMiHApHUN pyX OCBITIIEHOT
BoaU. B mporieci BUpoOHUIITBA IPOYKIIT yTBOPIOIOTHCS TBEP/I1 BIIXOAHM Y BUTIISII
aMopTHU3aliiiHOrO JioMa (MojepHizallisi oOJiaJHAHHS, OCHACTKH, 1HCTPYMEHTA),
IIUTAKIB 1 30JIM, CTPY>KKH 1 ONMMJIOK METaJliB, IUIaMiB, OCAAKIB 1 MUY (BIIAXOIH
CUCTEM OUYHMCTKH MOBITPSA) Ta 1HIIIE.

OCHOBHUM BHJIOM BIJIXOJIB PO3POOJECHOTO TEXHOJOTIYHOTO TMPOIECy €
MeTajeBl BIAXOAUM — METaJoOpYXT Ta MeTajieBa CTpyXKa. OCHOBHHM IUIIXOM
yTUIII3aIli METaJeBUX BIJXOJIIB € iX IMeperiaBicHHs. BuriaBieHHS BTOPUHHUX
METaJiB 13 METATOOpPYXTYy € HaWBaXXJMBIIIOK CHEPOI0 CHOKHUBAHHS TBEPIUX
BIJIXOJIIB y MammHOOyAyBaHHI. [Ipy IbOMy KUIBKICTH 3a0pYJHIOIOYMX BUKHIIB B
aTmocdepy Ha rigpocdepy ckopouyeThes Ha 75..80%.

[Mun, skwmit yTBOpIOETHCS B mporeci adpa3uBHOi 00poOku Ha 30-40%
CKIIaZa€ThCs 3 MaTepianmy abOpasuBHOTO Kpyra, Ha 60-70% - 3 wmatepiamy
oOpoOmtoBaHoro BupoOy. [lpu nuridyBanHi BupoOy BuaUisieTbesa Oinbine S0 r/rox
nuity 3 ojfHoro Bepcrara. [Ipu mpoBeneHHI 3BaproBajbHUX PoOIT B aTMochepy
MOMNaJal0Th TOKCUYHI Ta3H 1 M.

Pydne enekTpoayroBe MOKPUTHMH €JIEKTPOJAAMH 1 3BApPIOBAHHS B 3aXMCHUX
ra3ax IUIaBKUM €JIEKTPOJIOM BUAUISIOTH APIOHOIMCHEPCHUI MUII. 3BaproBajbHUMN
i1 Ha 99% ckiamaerbes 3 9acTUHOK po3mipom Bijg 3 10— mo 1mkwm, Oiabine 1%
Uy, MalOTh PO3MIP YaCTUHOK 1-5 MKM, a yaCTUHOK OljIbIlie SMKM, BChOTO JAecsTa
JacTMHA BiJCOTKA. XIMIYHMN CKJIan 3a0pylHEHb SKI BUIUISIOTHCS TIPH
3BaprOBaHHI, 3aJICKUTh B CKJIAQy 3BaprOBajJbHUX MarepiaiiB (IpoTy, MOKPUTTH,

drocy ) 1 B MEHIII# CTeneH1 BiJ XIMIYHOTO CKJIay 3BaprOBAJIbHUX METAIB.
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[Ilo0 ouMcTUTH MOBITPS BIg NIy, SIKAA YTBOPIOETHCS B HACIIJOK
TEXHOJIOTIYHOTO TPOIIECY TPOMOHYK 3aCTOCYBaTH METOJA  EJIEKTPUYHOTO
OUMIIYBaHHS razy B ejaekTpodinbTpax. Takuit MeTos1 0a3yeThCsl Ha SBUII 10HI3AIIT
ra30BUX MOJIEKYJ B €IEKTPUYHOMY TI0JIi BUCOKOI Hampyru. YaCTHHKH OTPUMYIOTh
3apsii Bi 10HIB Ta3y 1 OCIJalOTh Ha €JEKTpoJax eJeKTpu4Horo ¢iapTpa, a
OUMIIEHUH Ta3 BUBOJUTKCS 13 armapary.

JIns OYMINEHHS TEXHOJIOTIYHMX 1 BEHTWIAIIMHUX BHKHJIIB BiJ IIKIJIABHX
ra3iB 3aCTOCOBYIOTH ajicopOepu. B ancopOepax ouMilieHUN CTPYMiHb MPOHU3YE
map ajcopOeHTy, IO CKJIAJAa€ThCs 13 3€PHHUCTOI PEUYOBMHU 3 PO3BUHYTOIO
MOBEPXHEI0, HAMPHUKIAA OKCUAY aTIOMIHII0, aKTHBOBAHOTO BYT1JUISI, CHIIIKArelio,
niposto3uTy. Ilpu 1bOMY HIKIZTMBI Ta3u 1 Mapu 3B S3YIOTHCS aJCOPOCHTOM 1
MI3HIIIE MOXKYTh OyTH BUAUIEHHI 3 HbOro. OTOX, 3 YChOT'O BUILE3raIaHOTO BHJIHO,
110 TIPY BUKOHAHHI KOKHOI TEXHOJIOTIYHOI OIepallii yTBOPIOIOTHCS 3aJIMIIKH, a00
BUIIAPU XIMIYHMX PEUOBHH Ta 1HII BIAXOAM, AKI MOTPEOYIOTh HeWTpamizailii, o0

3MEHIIUTHU BIUIMB Ha JOBKULIA 1, BIATOBIIHO, HA 3JI0POB'S JTHOJEH.
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PO3/11 6
OBI'PYHTYBAHHS EKOHOMIYHOI EOEKTUBHOCTI

6.1 TexHiko-ekOHOMiuHe OOIPYHTYBAHHS IIbHUIII 3 CEPBICHOIO
00CJIyroByBaHHSI aBTOMOOLIIB

PesynbpTaTi po3paxyHky BUPOOHHYOI MporpaMu IMpHBeaAcHI B Tadauill 6.1

[18], [26].
Tabmuis 6.1 - BuxigHi qaHi 118 po3paxyHKy €KOHOMIYHOTO PO3ILTY
No TloKa3HIKHN OHHHHHI Ywuconl
3.0 BUMIpY 3HAYEHHS
1 2 3 4
4 Mapka pyxoMoro ckiiaay Dacia
i Logan,
Skoda
Fabia
2 CepeTHhOCIIMCKOBA KUTBKICTh OJTH. 728
3 J{H1 poGoTH MiAPO3ALTY TTH1 255
4 Kareropist yMmoB ekcrutyaTariii - I
5 Cepenapo1000BHH TPOOIT KM 30
6 KoedittieHT Bumycky - 0,95
7 Baram)HIm‘ piuHMil  mpolOIir  ycix THC. KM, 4500
aBTOMOO1IIB
8 Kinpkicte TexHiuamx mii TO B
MOBHOMY 00’ €Mi - -
9 [TporeHT TPYJIOMICTKOCTI 110
NPUXOJUTECA  HA  MAPO3AUT  BIJ
OKPEMHUX BHJIIB TEXHIYHUX JTIi:
-TO B moBHOMY 00cs31 % -
- TIP % 100
10 TpynomicTKicTh poOIT 3a TAPO3I1ITIOM JIFOJI. TOJ. 11990
11 ®oHz poboUoTro Hacy TOJI/piK 2070
12 YucenpHICTh BUPOOHUYUX POOITHUKIB YOJL 7
13 CepenHiii po3ps poOITHUKIB OJL. 4
14 Pexxum poGoTH miapo3aimy 3MiH 1
15 [Tmoma aiapHULL M2 295,2

3MH.
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6.2 ExoHOMiYHe O0IPYHTYBAHHSI OCHOBHMX Ta BUPOOHMYHUX (OHIIB
3aranpHa BapTICTh OCHOBHUX (DOHIIB CKJIQJA€ThCs 3 BapTOCTI OYIiBEINb,
cnopya, o0ianHanHs. BapTicTs OyaiBenb Ta COpya BU3HAYAETHCS 110 TOKa3HUKaM
BUTpAT Ha 1M ? 00’ eMy NpUMIIIIEHHS BUPOOHUYOTO TIIPO3ILITY.
Po3paxynok 00’emy Oyxisii [18], [26]:
Vy=F-h (6.1)
ne F =324 - mioma Oy, MZ;
h = 4.0 - Bucora Oyxismi, M.
Vy; =F-h=295.2-4,0=1180.8 . (6.2)
Bapricte OyaiBens Ta ciopya nyHkty TO 1 I1P.
Bapricte 6ynisens 30uu 1P :
Bse = Bs. Vs, TpH.; (6.3)
ne Bg.. - BapTicTh 1M? BUpoOHMUOi OyaiBil ( MpUIMAETHCS 1J1s1 IPUMIIICHB
BUPOOHUYUX AUTBHUIIG, TOCTIB Ta BiAAIeHB: [IP = 19,2 rpH);
V; = 1180.8 — 06" eM Oyniens 300U TO, M.
Bse = Bse Vop. =19.2-1180.8 = 22671 rpH.
3aranbHa BapTiCTh:
Bse =X Bse =22671=22671 rpu
Bapricte BupoOHUYOr0o 0OO0JaJHAHHS BU3HAYAETHCS MO MOTO MEperiky 3

BpaxyBaHHIM BUTPAT HA IOCTaBKY 1 MOHTAX:
B,;=12-Bs =1,2-22671=27205 rpH.
6.2.4 3aranpHa BapTiCTh OCHOBHUX BUPOOHUYUX (POH/IIB.
Doen. = (Bos + Bse ) Kiyuu - Kino TPH;
ne K., = 1,2 - koedilieHT, sKuii BpaxoBye€ 1HII OCHOBHI (OHIM;
Ko = 2,38 - koedillieHT, 1II0 BpaxoBY€E PiBEHb 1HIAEKCY 3POCTaHHS IiH B
Oy/IIBHUIITBI.

Taxkum umHOM:
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Doen. =(Bos + Boe ) Kinu - Kino = (22617 +27205)-1.2-2.38 = 142446 rph.
AMopTu3allisi OCHOBHUX (DOH/IIB HA TOBHE BITHOBJICHHS:
Ay = Doy - Hy , TPH; (6.5)
ne He — HOpMa aMOpTH3AlIfHUX BiJpaxyBaHb Ha ITOBHE BiJIHOBJICHHS
(mpuiimaemo 0,13);
As =Dy, - Hy =142446-0,13=18518 rpn.
YucenbHICTh OCHOBHUX BUPOOHUUHUX POOITHUKIB N, = 7 O

PozninsieMo mTatHy KiIBKICTH POOITHHKIB 3a pO3psiAaMH 1 BH3HAYAEMO

cepeaHii po3ps.

Tabmuns 6.2 - Po3noin BUpoOHUYNX POOITHHKIB 32 pO3psiiaMu

Po3zpsin 2 3 4 5 6

KinbkicTh poOITHHKIB 1 1 3 1 1

R _ Ry-N,+R3-N3+R;-Ng+R5-Ng+...+R,-N,
o Nn
cep

ne Rz,R3,R4,Rs, ..., Rn — po3psian; Na,N3,Ng,Ns, ..., Nn - KiTbKICTh pOOITHUKIB.

:&1+3-1+4-3+5-1+6-l:

Reep - 4.0
YucenbHICTh JOTIOMI)KHUX POOITHUKIB
Ndon = NOCH “Koon (6.6)

ne K., = 0,27- xoedirieHT, Skuii BpaXxoBYy€ JOMOMIKHI POOOTH.
Naon = NOCH * Koon =1 0127 = 1,83 YOJI.
[TpuitmaeMo KiIbKICTh JOMOMIKHUX POOITHUKIB PIBHOIO N0 = 2 4o,

UncenpHICTh KePIBHUX MPAIIBHUKIB Ta CIICIIATICTIB:

Ncneu — Repey '(NOCH + Ndon )’ (67)
ne Koy = 0,15- koediuieHT, sKUi BpaxoBy€ UHUCEIbHICTh KEPIBHUX

MpaIiBHUKIB 1 CIICIIATICTIB.

Ncneu = Rcney '(NOCH + N()on ) =0.15 (7 + 2) = 1’35 q0JI.
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ITpuiiMaeMoO KIJIBKICTh KEPIBHUX MPAL[IBHUKIB Ta CIELIANICTIB PIBHOIO Ny

= 2 Y4OIL

6.3 BuzHaueHHsI 3SMIHHUX 3aTPaT Ha 00CJIyrOBYBaHHSI aBTOMOOIIiB

ButpaTtun Ha peMOHTHI MaTepiaiu JJIs BCiX MIAPO3UIIB, KPIM J1arHOCTUKH

BHU3HAUAIOTHCA 3 BpaxyBaHHS HOpM BuTpar Ha 1000 kM mpobiry Ta 3arajbHOTO

npoOiry aBToM0061111B. Bu3HauaeMo BUTpaTH Ha MaTepiau:

Jost TTP
L3a2
Byp = Hynp - Ke - Kypp - Ko » TPH.;
1000 (6.8)
By = 4500000 -6,96-1,25-25-2,38 = 2329425 rpm.
1000
3aranpH1 BUTPATH HA MaTepiaju:
Byzar = Bunp , TPH.; (6.9)
BMgA[' = 2329425 I'PH.
BurtpaTtu Ha 3anmacHi YaCTHHH:
L3d€
BS’.‘L :m ’ Hs.q. ) Ke ’ KMBE ) Kiﬂd » T'PH.; (610)
ne H, - Hopma BUTpaTu Ha 3amacHi 4acTuHH, 1071./1000 kM
B = 4500000 -6,28-1,15-25-2,38 = 2101837, rph.
3.4. 1000
MartepianbHi BUTpaTH:
BM = Byzar + B3y, TPH.; (6.11)
BM =2329425+ 2101837 =4431262 rps.
ExoHoMist MaTepiaJibHUX BUTpAT:
BM - 11
Evyp™ _ " rpH; (6.12)
100
ne I1,,,, - POIICHT eKOHOMIi MaTepiaibHUX BUTpAT (mpuiiMaemo 8%);
ApK.
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_ 4431262-8
100

Eys = 354501 rph.

PemonTHUM QoH;
Py =Dy - Ky, rpu; (6.13)
ne K, — koedilieHT, sikuii BpaxoBye peMoHTHHH (ona (mpuitmaemo 0,08);
P4 =142446-0,08 =11396 rpm.
3aranpHa BeTMYMHA MaTepialibHUX BUTPAT:

MB,,, =BM + P, +(—E,; ), rpu. (6.14)
MB,,. =4431262+ 11396 — 354501 = 4088157 rpn.
[H111 BUTpaTH:
By =(BBO +B., ) Ky , rp;
Ky — KOChIIieHT, IKA BpaxoBYye iHII BUTpaTH (mpuiiMaemo 1,2);

Biwu = (305955 + 156037 )-1,2 = 554390 rp.

6.4 Po3paxyHoK 3arajibHoi co0iBapTOCTi pooiT
[Tin xampKymsiiero co6iBapTOCTI poOIT PO3yMilOTh BHU3HAYEHHS BUTpAT Ha
onuHUI0 Tponykimii. Kanbkynsiiss co0iBapTOCTI CKIaJAa€ThCSs Ha OCHOBI
MOTEepPEeTHIX PO3PaXyHKIB OKpeMUX BUTpaT. Pe3ynbratu 3BoasThCs B TaOIUIIO 6.3.

Burtpartu va 1000 kM npo6iry nmst 30uu [1P Bu3Hawaemo 3a hopmyiioro:

S = Biac -1000, rpu/1000 kMm.; (6.15)
np.IIP L
B,,.=BOl+B,., +MB,,.+A,+ By, , Tpu.; (6.16)

B, = 305955 + 156037 + 4088157 + 18518 + 554390 = 5123057 rpH.;

. 5123057
PP 4500000

[lutoma Bara OKpeMHUX BUTpAT B 3aralibHiii COOIBAPTOCTI BU3HAYAIOTHCS 3a

-1000=1138,46 rpa/1000 km.

dbopmyioro:
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BOoIl
I, =—100%= M-lOO% = 5.97%

B, 5123057
BC 3
Iy, = ——= -100% = w.log% =3,05%
B, 5123057
7 =MBsae 1009 = 4988157 10096 —70.8%
5 B 5123057
T, =2 1009 = 1918 10006 - 0,36%
B.. 5123057

H35 — Bin .100% = 554390
B, 5123057

-100% = 10,82%

Co06iBapTicTh OKpeMux cTaHIlii st 300U 1P, BUpoOHUYMX TpUMIIIEHb Ta

B1JIIJIEHD:

g = BOI 1450_ 305955
1 L 4500000

-1000 = 67,99 rpH/1000 KM.;

>

S =¢.1000= 190037 1560 3467 rpu/1000 s

o L, 4500000

s = MBa 1000 = 4088157 1000 — 908,48 rpu/1000 K.
3L, 4500000
Sy = As 1000 = 2818 1000241 rpu/1000 k.

L. 4500000
BiHW

s =Zimu.1000= 94390 1604 1939 rpr/1000 K.

5 L, 4500000

OTtpumaHi B pe3ynbTaTi po3paxyHKiB JJaHI 3aHOCUMO B TaOJIHIIO 6.3
BusnaueHHs TEXHIKO-€EKOHOMIYHUX MOKA3HUKIB JUIbHUII
[1manoBO-po3paxyHKOBa ITiHA:

llnﬂ.p.HP = Snp.HP ) Kp » I'PH. (617)

ne K, — xoe(iieHT, SAKMI BpaxoBye€ IIAHOBY PEHTAOCHBbHICTE K, =
1,15...1,5 (mpuiimaemo 1,35);

L pnp =1138,46 -1,15 = 1309 rpn.

ApK.

MP.AT-73.00.00.000 13

3MH.

ApK. Ne oKyM. MNignvuc | OaTa 72




Ta6muis 6.3 — Kanpkysiist coGiBapTocTi poOiT

C . Butparu
N YMoBHI YMAPAL | 2 1000 | TTuroma
Burtpatn BUTPATH,
n/n MO3HAYCHHS KM Bara, %
TpH .
po0iry
1. Butpatu Ha omaty mpaiii BOII 305955 67,99 5,97
5 BinpaxyBaHHs Ha coLlanbHI B, 1560.37 34,67 3,05
3ax0/i1
3. MarepiajibHi BUTpaTH MB,,, 4088157 908,48 79,8
4 AmopTu3zanis F)CHOBHI/IX A, 18518 412 0,36
(doHI1B
5. [H1m1 BUTpaTH Biuw 554390 123,20 10,82
Bceboro Biar 5123057 | 1138,46 100%
Busnauenns 3arampHOi cymm goxomiB Juis 30HM [IP Ta BHpoOHMUMX
1PO3/IUTIB:
,ZZ — L3a2 H H.: (6 18)
n 1000 naplIP 1 I'PH.; .

[TincTaBuBIIM AaH1 B POPMYITy OTPUMAEMO:

4500000

-1309 = 5890500 IpH.
1000

ﬂ np

[TpubyTok GamaHCOBaHMIA:

Il; = ] — B,,. =5890500 - 5123057 =767443 rpn.;
[TnaTexi B O10/KET BiJ MPUOYTKY:
15y =115-0,3=767443-0,3 = 230233 rp.;
Piunuit ekoHomiuHui eekT ctaHoBUTH [18], [26]:
Epiy = Es —E, - K, rp;
ne E, — HopMaTuBHMI KOe]illleHT €(pEeKTUBHOCTI KaliTaJbHUX BKJIA/ICHb

(mpuitmaemo 0,15);

E,., =399130-0,15-142446 = 377763 rpH.;

TepMiH OKYITHOCTI KalliTAJIbHUX BKJIa/ICHb:
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K

T = , POKIiB; (6.19)
oK Fé
T _ 142446 _0,2 POKY-
767443
PospaxyHok (oHoBIAaY1:
o = A
B ®OCH
@ 2890500 _ 41,31pH./1rpH
b 142446
DOHIOEMHICTE:
@ = Poor . (6.21)
© I
142446
@&, =————=0,024 rpHu./IrpH.
5890500 pRATIP
[IpoIyKTUBHICTH Ipalll B rPOIIOBOMY BUPa3i:
Il = , TPH.; (6.22)
¢ NOCH
5890500
1. = =841500 rps.
’ 7
Tabnuns 6.4 - OcHOBHI TEXHIKO €KOHOMIYHI IOKa3HUKHU
Ne VYMOBHI OnuHunl Yuciosl
[Toka3Huku poboTn :
n/n TTO3HAYCHHS BUMIPY 3HAYCHHS
1 [IpoyKTHBHICTH _Tpani - B 1, IPH. 841500
I'POIIOBOMY BHpa3i
5 Cepennbo MicsiuHa 3apoOiTHA 30,0, — 12829 32
mpars
3 Co01BapTiCTh NPOAYKITIi: _epn
' -ITP Sup.ip 1000k 1138,46
4 [11aHOBO PO3paxyHKOBA IiHA: _epn
' -I1P L p.np 1000xm 1309
5. dougosimaua Dy rpH./1TpH. 41,3
6. DOHT0EMHICTH D¢ rpH./1TpH. 0,024
7. Piunuit eKOHOMIYHHI e(eKT Epiy TPH. 384921
8 TeleH OKYITHOCTI T, pik 0,18
KaIliTaJIOBKJIaIEHb
ApK.
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BucHoBkmu 3a po3aijiom
B nmanomy po3aiiai mpoBeAEHO €KOHOMIYHE OOIPYHTYBaHHS HisSTTBHOCTI
JUTBbHULI 3 00CITyrOBYBaHHS aBTOMOO1IB, 30KpeMa JIUIBHUIN 3 00CIyroByBaHHS
JIBUTYHIB BHYTPIIIHBOTO 3ropsiHHA. J[OBEACHO, IO MIiCis po3MHpeHHsT (QPOHTY
poOIT piuHMI ekoHOMIuHMM edekT craHoBuTuMe 384921 rpH.,, a TepMmiH

okymnHocTi - 0,18 poku.
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3AT'AJIBHI BUCHOBKHA

1. B VkpaiHi OCHOBHMMH JOKYMEHTaMH, 3a SKHMH PO3PaXOBYIOTh Ta
GbopMyIOTh TpaHCTIOPTHI Tapudu BIZHOCHO TPAHUYHHUX HOPM criokuBaHHSI [IMM
Ta eKCIUTyaTalliiHUX MaTepialiB Ha aBTOMOOIIBHOMY TPaHCIOPTI € MOCTaHOBa
«IIpo 3aTBepmxenns 3Min 70 HopMm BUTpaT maimBa i MacTWIBHHX MaTepiaiiB Ha
aBTOMOOUIBHOMY TpaHCIOpTi». POpMyBaHHS 1 pO3paxyHOK Tapu(diB MPOBOAATH 3a
METOIMKaMu  po3pobOsienumu  [epkaBHUM  mignpueMctBoM  "JleprkaBHuii
ABTOTPAHCIIOPTHUM  HAYKOBO-AOCHIIHUM 1  mpoekTtHuid  iHCTUTYT"  (JII
" lepxaBrorpancH/lImpoekt").

2. Iix yac excrutyaraiiii JISTKOBUX aBTOMOOUTIB y peallbHUX YMOBaX MOXYTh
ICHYBaTH 3Ha4Hl PO30DKHOCTI 3 O(DILIIHO 3asABJICHMMH BUPOOHUKAMH PIBHAMU
cnioxkuBanHs nanuBa (NEDC ta Buxkuais CO2). 1l po301KHICTh MOSICHIOETHCS, 3
OJIHOTO OOKYy, THM, IO CBOTOJHIIIHIN cepTudikaniiHuii TecT y €Bpori He
BpPaxOBY€ PIZHOMAHITHICTh PI3HHX pEAJIbHUX YMOB €KCIUTyarTailii, TOMy HE Ja€
peaNTICTUYHUX pe3yibTaTiB. ToMy KpiM 6a30BOTO clieHapio odiliitHOI mpoienypu
BuripoOyBanb NEDC mnpuiinaro Ta paTu(ikoBaHO MpoLenypy 3 crneuudiuHuMU
napamerpamu WLTP.

3. Mixx MICBKHM Ta MDKMICBKUM ITMKJIAMU JTAOOPATOPHUX BHUMPOOYBaHb Ta
peaTbHUMHU YMOBAMH €KCIUTyaTallii: ICHYIOTh 3HAa4YH1 BIIMIHHOCTI, 1 SIK HACJiIOK
pe3yabTaTu:

- MPUCKOPEHHS Ta CIOBUIbHEHI TUIaBH1 0€3 P13K0i 3MIHU;

- yC1 JOJIATKOB1 CUCTEMHU Ta CMOKUBa4Yl BUMKHEHI;

- oOMexeHa MaKcHMasbHa MIBUKICTD;

- B 000X BUNIJKax TeMIepaTypa MoBiTpsi CTaHOBUTH 24°C.

4. Y po3aunl MpOBEACHO aHali3 PI3SHOMAHITHUX Mpouenyp ceprudikarii
aBTOMOOWITIB, BU3HAYEHO OCHOBHI TMapameTpu, siKi MiANaJaroTh IMiJ TECTyBaHHSI.
BuzHaueHO OCHOBHI yMOBHM Ta €KCIUIyaTalliiHl (aKkTOpH, BHACHIAOK SKHX

BiJI0OYBA€ETHCS 301IBIICHHS CTIOKUBAHHS MAJIHOTO.
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5. BcraHoBneHo mporHo3oBaHuii mnpoOir aBromodOunst Dacia  Logan.
Binobpaxxeno Butpary onuBu 1p./10000km B miama3zoni mnpo6Oiry Big 50 1o
50000 km ax go makcumanbsHOi BUTpaTH 1500rp/10000xkM Ha oci y BigoOpakeHo
3HOC TIOPIIHEBUX KUICIh B 3aJIe)KHOCTI BiJ BTpaTh KOMIIpecii B MIIIHApAx, Z -
poOir aBTOMOOLIA Ta 3aIMIIIKOBUM pecypc.

3a 00rpyHTOBAaHMMHU MOJIEISIMU MOKHA 3pOOUTH HACTYITHI BUCHOBKH: MPOOIr
aBromobis 80000 kM Mae Butpaty Macia 200 rp i 3HOC Kijmems 0,5MM,
sanumkoBuil pecype 420000km. V kputuuniit Touri 1500rp BuTpaT mMacia 3HOC
CTaHOBUTH 5 MM, a PECYPC, 10 3aJTUIITUBCS, JOCATAE HYJIS.

6. 3momenpoBaHa Butpara onuBm Tp/10000 kM B JiamazoHi  Bif
50...50000 kM o makcuMmansHOi BuTpatu 1550 rp/10000kM aBTOMOOLIS Skoda
Fabia. BcraHoBiIeHO CTYIiHb 3HOIICHHS IOPIIHEBHX KiJIEllb B 3aJIC)KHOCTI BiJ
BUTPATH OJIMBU Ta KOMIIPECIi B IMIIHAPAX, a TAKOXK MPOoOIr aBTOMOO1JIS Ta pecypc,
0 3aJuIuBCsI. ABTOMOOLIL mpoimoBiy Bigactanb 80000 kM BUTpaTa OJUBH
ctaHOBUTH 250 rp, a 3HOIMICHHS MOPIIHEBUX Kijenpb 0,7 MM, 3aJUIIKOBUN pecypc
420000 kM. Y KpUTH4YHIN TOUIll BUTpaTa OJMBHU 3pocTae n0 1550 rp, 3HOIICHHS
MOPIUTHEBUX KIJIEIb CTAHOBUTh 5 MM, a 3aJIMIIKOBUN PECypC JABUTYHA JOCSTa€e
HYJISI.

7. TlpoBemeHo eKOHOMIYHE OOTPYHTYBAaHHS JISUTBHOCTI  JIJIBHUIN 3
0o0CIyroByBaHHS aBTOMOOUIIB, 30KpeMa AUIBHUIN 3 OOCIYroBYBaHHSI JIBUTYHIB
BHYTPIIIHBOTO 3ropsiHHA. JloBeeHO, 1110 Micis po3WUpeHHs (POHTY pOOIT piuHUN

ekoHOMIuHMI edekT cranoBuTUME 384921 rpH., a TepMiH oKymHocTi - 0,18 poku.
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Tema maricTepcbKol po0OTH!

Jlocniodocenns enausy eKcniyamayiuHux YuHHUKI8 ma
MEeXHIYHO20 CMAHY 0BUSYHA HA BUMPAMU NAUBA MA
MOMOPHOL OJIUBU

Cugopsk Muxaiio IropoBud




MeToo po0GoTu €: OOrpyHTYBaHHS OpTraHi3aliiHUX MOJIeNIed TEXHIYHOTO OOCIyroByBaHHS
aBTOMOOLTIB 3 PO3POOKOI0 3aXOJIB Jig 3MEHIICHHS BUTpPaTH OJIMBM 1 MajliBa aBTOMOOIILHUMMU
JIBUTYHAMH.

JI71s1 TOCSATHEHHS MOCTaBJICHOT METU HEOOX1THO:

- MPOBECTH aHali3 (akTOpiB Ta EKCIUTyaTalllfHUX YMOB, IIO MalOTh BHU3HAYaJIbLHUU BIUIMB Ha
BUTPATY OJIMBU 1 MAJIMBA aBTOMOOUIBHUMU JIBUTYHAMU;

- IPOBECTH aHaN3 3aKOHOJaBYOi 0a3W Ta HOPMATHBHUX JOKYMEHTIB, SIKMMH PETJIaMEHTYEThCS
BUTPATY OJIUBH 1 MAJIMBA ABTOMOOUISIMU;

- IPOBECTHU aHAJI3 MDKHApOJAHUX CTaHAAPTIB Ta TMPOUEAyp BHUOPOOYBAaHHS aBTOMOOLIIB Ha
BIINIOBIAHICTh €KOJOTTYHUM CTaHJapTaM Ta €HEProe()eKTUBHOCTI aBTOMOOLIIB;

- copMyBaTH OIIIHOYHI ITOKa3HUKHW HAAIMHOCTI Ta 3aKOHOMIPHOCTI 3MIHH TEXHIYHOIO CTaHy
aBTOMOOUIBHUX JIBUTYHIB;

- TOCJIIJIUTH 3aKOHOMIPHOCT1 3MIHM BUTPATH MAJIMBA Ta MOTOPHOI OJIMBHU BITHOCHO TEXHIYHOTO CTaHy
3 BpaxyBaHHSM MPoOIry aBTOMOOLITIB;

- 3AIACHUTH €KOHOMIYHY OIIHKY ITPOMOHOBAHUX PIIICHb.

O0’exkTtaMu J0cCJiIKeHb € (PaKTOpU Ta EKCIUTyaTalliHl YMOBH, SIKI HalOlIblle BIUIMBAIOTh Ha
BUTpATy OJMBU 1 MajduBa aBTOMOOUIBHMMM JBUTYHaMH, BUTpaTa MNaJIMBO-MAaCTWIBHUX MarepiaiiB
BIJIHOCHO 3MI1HH TE€XHIYHOT'O CTaHY LWJITHIPO-TIOPIIHEBOI I'PYIH ABUTYHA.

IIpenMeToM JOC/IIKEHb € 3aKOHOMIPHOCTI 3MIHM BUTpPaTH MNAIMBO-MACTUJIBHUX MaTepialiB
BIJIHOCHO 3MiHU TE€XHIYHOT'O CTaHY LUIIHAPO-TIOPIIHEBOI I'PYIH ABUTYHA.

MeToau X0C/iIKeHb: TCOPETUKO-EMITIPUYHNM, aHATITUYHUNA CTAaTUCTUYHMUIN aHaIi3.

HaykoBa HOBH3HA [JOCJIJIKEHHsI: OOIPYHTOBAHO MO/JI€JIb IPOTHO30BAaHOI BUTpaTH NaJUBO-
MacTHUJIBHMX MaTepiajiB BITHOCHO 3MIHM TE€XHIYHOIO CTaHy IWJIIHAPO-TIOPIIHEBOI T'PYMH JABUTYyHA 3
BpaxyBaHHIM MPOOIry aBTOMOO1IISI.



3BEJIEHI YMOBHU BUIIPOBYBAHHS TPAHCITIOPTHUX 3ACOBIB

Peauic- Ceprudika-
Cuenapiu THYHHH WLTP —JI NEDC miiiHa
cuenapiii |WLTP-H baza NEDC 3 MOJISAMHU BapTicTh
Cep. Knac inepuii
WLTP |[WLTP-L NEDC + 40
Maca HiJI |+ 150kr o Kiac inepmii NEDC
+ 75 KT
bazosi RL (RR:
WLTP- L Basa: 0,009 kr/r, basa
Cepez[He + 30 % FO, +20 % y FO, F1: 0.3 — 20 % FO.
Jopoxni WLTP- +7%F1 +3%yFLiF2 HTO- /I,(M 3HmwkeHa iHepuisi | Taki cami
HaBaHTaxenHs | HiJI = Eo- g[ 03 8’ oOepTaHHS — IrPaHUYHI
" 1.5% YMOBH, IO U
L Lo =, w1 NEDC i3
HpOfl)iJII) WLTC NEDC NEDC TIOJISIMH.
BOJIiHHS Kinuese
Ilepemukannsi | Cnpasa koHkpeTHUX WLTP nepemukanss 3Hagyenns CO,
nepenay nepenad B 3aJI€XKHOCTI NEDC na ocHoB1 yacy 3MEHIIIEHO Ha
Ha JOPO’KHI HABAHTAXKEHHS 4 O%.
Temnepatypa | 14 -C 23 °C 25 °C
CnoxuBannsi | 0,5 xBr.
MOTYXKHOCTi bar. _ _
reneparopa sapsi- 0,15 xBt. 3apsan akymyssiTopa — HEUTpAIbHUN
KEHa
Aopoxus 0,15 % 0 %

OIlIHKA




LIBUAKICTB , KM/TOA

BUITPOBYBAHHA ABTOMOEIJIIB B KPAiHAX €C
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YMOBU TA TAPAMETPU CEPTU®IKALIT €BPONENCHKOI 5
IHPOLHEAYPU BUIIPOBYBAHbDb

ITapameTp Onununs BumiproBandsi) NEDC npouenypa WLTP npouenypa

CepeaHs MBUIKICTD KM/TOJI 34.6 47,2
MakcuMmaibHa IIBUIKICTh KM/TOJT 10 120 136,2
Tpusainictb C 1160 1800
Biacrans i310BOT0 IIUKITY KM 12,03 23,44
[TpuckopenHs % 21,4 44,1
VYoBiIbHEHHS % 14,8 40,1
TpuBaiicTh 3ynuHKH % 22,87 12,7
[TocTitine BomiHHS % 39,2 3,6
CepeHe 01aTHE IPUCKOPEHHS M/ 0,59 0,41
MaxkcuMalnbHe J0JaTHE IPUCKOPEHHS m/c? 1,14 1,88
Cepenns noaTHE KIIPUCKOPCHHS /2 114 1,97
MakcuMalbHa J0JaTHE ‘TIPUCKOPEHHS w2 9,11 22 02
CepenHe yIOBUIBHEHHS M/c? - 0,83 — 0,44

R= =

v = O.0009x%x2 -

O 2434x = 14.7
O.9004

Y= 0.0011x2 -

Pucynok 5.1 — 3miHa BUTpaTH
MAJILHOTO 3aJIE)KHO B1J]
TeMrepaTypyu HaBKOJIHUIITHBLOTO
cepeoBUIIA

O0.31x = 19.9

TemnenaTvpa nvckv asurvHa. °C




MAPKYBAHHS KJIACY EKOJIOTTYHOI-, EHEPTOE®EKTUBHOCTI 6
TA YMOBU EKCILIYATAIII ABTOMOBLIIB B KPAIHAX €C

Vehicle Information

CO,; emission figure (g/km)

A 104 g/km

120+ to 140 B

190+ to 225

()

225+

Fuel Use (estimated) for 18,000 kilometres
A fuel use figure is indicated to the consumer as a guide for comparison purposes. This figure is -
calculated by using the combined drive cycie (urban and extra urban fuel consumption cycles). 774 lltres

Motor Tax for 12 months
Motor Tax varnes according 10 the CO, emissions of the vehicie €1 00

Vehicle Registration Tax (VRT) Rate
Percentage rate of VAT payable of the value of the vehicle is dependant on 14%
the CO, emissions.

Environmental Information
A guide on fuel economy and CO, emissions which contains data for all new passenger car models is available at any
point of sale free of charge or directly from the Society of the Irish Motor Industry, 5 Upper Pembroke Street, Dublin 2,
Tel: 01-6761690, web address: www.simi.ie. In addition to the fuel efficiency of a car, driving behaviour as well as
other non-technical factors play a role in determining a car's fuel consumption and CO, emissions. CO, is the main
greenhouse gas responsible for global warming.

Kareropa

JMOB
eKCITyaTarii

Make:

Model/Version:

Carbon dioxide emissions (g/km): 104 g/km This figure may be obtained from the vehicle's Certificate of
Conformity.

Important note: Some specifications of this make/model may have lower CO, emissions than this. Check with your
dealer.

Fuel Consumption:

Drive cycle Litres/100km
Urban 5.0 Fuel Type: Petroil
Extra-urban 4.2 Engine Capacity (cc): 1497

Combined 43 Transmission: Automatic

[—

V-

Y2MOBH pyXy aBTOMOGLTIB TexHitHa

KaTeropi
/ \ 1 opir
1
ABT0MOGLTBEI 0DOTH 3 ACaTHTO0CTORHM |
TPHPIBHCHIM 70 KBOTO IOKDHTIAME 32 MEKOME =1 ]
TPHMICBKO] 30HH
ABT0MOGLTBEI 0DOTH 3 aCATBTO0RTORHIM,
TIEMEHTHO-GRTOHHIIM 1 TpHPIBHEHIMH 710 HIIX
TOKPHTTANH B TIDHMICBKIH 3081, MPOI3HI UaCTHHE
BY/THIIb KeBETHKIX Micr (70 100 The. &nren)
ABTOMOGLTBEI 0DOTH 3 ACATETO0CTORKN,
IIEMEHTHO-0RTORHIM | MDHPIBHEHIM 10 HIX
TIOKPHTTAMH B TICBKLI MICIEBOCTI, TDOi3I
YACTHEN BY THITb BETHKILX MICT
ABToMOGLTSRI 0port 3 medereBmi b
TPABIIAN TOKPHTTAM ¥ TIpChHIH MICTIEBOCTI,
ABTOMOOLTHH IpYHTOBI MPOQLTb0BARI TA TICOBO3HI
10OTH
Hempodimbosasi Toporn if cTep, Kap'epi,
KOT10BAHH T2 THMYACOBI IUY13H! INTAH, IDHDOTHL  4—1y
IPVHTOB! J0POTH B TIpCHKII! MICIIEBOCTI

|



CEPEJHI 3BHAYEHHA 3bVIbIIEHHS BUTPATH ITAJIUBA 3AJIEXKHO BIJ KATEIOPIN TA
YMOB HA EKCIIJIYATALII 3A JHITEPATYPHUMMU JAHUMHU

7

Kareropis dakTop 3HaveHHsA
Pi3Hi paxTopu Pi3ni hakTopu, siki 6epyTh ydacTh y cepTudikaiiiHoMmy BUIpoOyBaHHI 6,2%
['pannyna Jmuzaitn NEDC [InaBHI TPHUCKOPEHHS, YMOBUIHHEHHS Ta MOJEINb BOJIHHS 7,4%
MeXa | HukHs Mexa JeKIapOBaHUX 3asiBiieH1 3HA4YeHHS OyAyTb HHXKYUMHU, HIXK BUMIPSIHI 3HAYEHHS 3,9%
TECTy | 3Ha4YECHb
[ToBiTpsiHUIT KOHIUITIOHED, 301IbIIIEHHS €JICKTPUYHOTO YKUBJICHHS 5,0%
cucTeMa KilMaTH3amii [ToxkpamieHi TiOpuaHI TEIJIOBI YCTAHOBKHM, aKTMBHI BEHTUJILOBAaHI CHJIHHS, -2.1%
CBITJIOB110MBat0Yi (hapOu, COHIUHHI KOHTPOJIb CKIIIHHSA, COHSIYHI aXu
JlomoMixH1 cucTeMu [NapaBmiyHi WiACHIIOBaYl KepMa, AaCUCTEHTH PYJIbOBOTO YIPABIIIHHS.
Hormo- PYJIBOBOTO YIPABIIHHS EnexTpo- Ta rigpaBiiuHe >KMBJICHHS PYJIHOBOTO YIMPABIIHHS, CIIOKHUBAaHHS 3,7%
MDKHI €JIEKTPUYHOI TOTY)XHICTh PYJIBOBUM  YIPABIIHHSM.
CUCTEMH | THIi JOMOMDKHI Ta OJATKOB1 | JIBUTYHHM  yOpaBiiHHS, HACOCH MAaJlMBOIOAAdl, MPOTUTYMaHHi Qapu,
CHCTEMH aBTOMOOLIIS rajJJbMIBHI BOTHI, CKJIOOYMCHHMKH, aJalTHBHI ITIJIBICKH, IOIIOMDKHI TaJbMIBHI 4,8%
CHUCTEMH, BITPOBE CKJIO, IO MiIIrPIBAETHCS, BEHTWIATOP, 1 T. 1.
EnemenT, mo MoHTyt0TbCs | Pi3HI JOMOBHEHHS, $KiI OyayTh NPUKPIIJIEH] A0 HA AaXy, OKpIM OaraXHUKIB 2,9%
Ha JIaxy, 1HII JTJOMOBHECHHS 1 OOKCIB
baraxxauku / 6okcu Ha gax | EQext Big 30UIBIIEHOr0 MAJWBHOTO CIOKMBAHHS —dYepe3  JIOJaTKOBE
Aepo- | (36isbIIEHHS ONIOPY MOBITPsI) | BCTaHOBJIEHHS OOKCIB i OarakaukiB Ha qaxy AT3 4,2%
JIMHa- BigkpuTi BikHa 3a mBuakocti B 130 KM/Toz - JOCIIIKEHO TOJTOBHUM YAHOM B CHEKOTHHUX 4.3%
MiYHI perioHax abo KapKy MOpY POKY
Xapaxre- 3MiHa B aepoAMHAMIYHOMY OmOpi J1000BOI 00JIacTi, 3aJIeKUTh Bl BITPY
PUCTHKH | EhekT O0KOBOTO BITPY MIBUAKOCTI 1 KyTa Haxuiy. Pe3ynbTat 30UIbIIEHHS ONOpYy TMOBITPS Ha 2.2%
10% (Buxnmkanoro Bix 15 mo 30 rpam kyTa BigxuieHHS ab0 X 301IbIICHHS
MIBUJKOCTI BITPY Bia 5 10 10 m/c)
[Toxpamenns acpoauaamiky | Crioiisiepu, 0OBICH, BUXPOBI T€HEPATOPH -0,5%
Joi Koneca, 1o moBHHHI ITOBXaTH aBTOMOO1JIh Uepe3 1map BOAU. 301IbIICHHS 24,8 %
mapy Ha 1 MM Ha JOpOXHIN NOBEpPXHI
3HWKCHHS 3YEIUICHHS IIMH, BUTPAdaHHS CHEPrii Ha XOJOCTOMY XOIy.
Ilorona i CHir/mpg 3HWKEHHS MBUAKOCTI PEKUMY BOJIHHS. 3HM)KEHUW THCK B IIMHAX 0-10 %
ymoBu  [Temmepatypa, 3HaxoauTbes He | 0°C mopiBHsHO 3 18 °C 8,0%
B Mexkax 18 - 28°C -18°C nopiBasiHO 30 0 C 19,0%




CEPE/IHI BHAYEHHA 3bIJIBINIEHHA BUTPATH ITAJIMBA 3AJIEXKHO BIJ KATEIOPIA
TA YMOB HA EKCIIVIYATANLII 3A JIITEPATYPHUMU JAHUMHA

ArpecuBHE BOIIHHS 3HayHe MPUCKOPEHHS Ta YIOBUILHEHHS, TAJIbMYBAaHHS, BOJIHHS Ha 25,0 %
MaKCUMaJILHIH IBUIKOCTI
Pexxum/ PexxyiMm BomiHHS (IITATHI Butpara BapitoeThCs B 3HAUHHX MEXax 3ajJeXHO BiJ pexkumy Exo abo 0-11,0%
CTHJIb PEKIMH) Cnoprt
BOIiHHS OntuManepHe  NEpeMHKaHHS  Iepefad, IUIaBHE  IPHUCKOPEHHS  Ta
Exonomue BOmiHHS YIOBUTHbHEHHS, CTAOUThHE MIATPUMAHHS MIBUIKOCTI, MepeadadeHHs pyXy Ta -5%
3YIIUHKH, 3€JICHUN CBITJIIOBUM TMOMEPEIHKEHHS] PO ONTUMAJIbHY HIBUAKICTh
3MareHHs 3acToCcyBaHHS B JBUTYHAX OJMB HHU3BKOI B'S3KOCTI -2,2%
Cran PU3BOJIUTH B 3HM)KEHHSI BHYTPIITHBOTO TEPTS
TpaHc- 3HIDKEHHS] 3HaY€Hb OMOpYy KoueHHI0 muHu Ha 15 -20% -2,5%0
nopT- Muan 3HmKeHHs TUCKY B mmHax Ha 0,2 Gap 1,5%
HOro [HIIMi 3a0pynHeHi moBiTpsiHi (iIbTpU, HeOamaHcoBaHI abo pi3HI KoJjieca, MOraHo 4,0%
3aco0y HaJIAIITOBAHWUM JIBUT'YH
Maca AT3 30utbmienast Macu Ha 80-100 kr 6,1%
3miHa bykcupyBanHs nmpuderna BruiBae Ha Bary Ta omip pyxXy, aepoJMHAMIKy Ta PYHIIHHY MOBEIIHKY 36 %
Macu [lepeBe3eHHs! BaHTaXI1B B CrnoxuBaHHS TaJIMBa 3pPOCTa€E  MPOIMOPLINAHO 301IBIICHHIO IIBUIKOCTI 18,4 %
OoKcax
30UTbIIIEHHS BUCOTMHAJ] PIBHEM MOpPS 3MEHIIYE CIIOKWBAHHS, HIUIbHICTD -2,6%
MOBITPSI, A€POJIMHAMIYHHI OMIp 1 3HMKYE KOHIIEHTPAIIII0 KUCHIO
bynosa ta po3ranryBaHHs 3HWKEHHS KaTeropii Aopir 301IbIIye CIOKUBAHHS MaJMBa, a TAKOX IiJ] yac 14,4 %
A0pOru pyXy MalvHi B ropy. Pe3ynpTaTi, 3aCHOBaHI Ha JOCHIJDKEHHS AN PyXy
aBTOMOOUIS HAa rOpOMCTOMY MapuIPyTI
Jopo:xkHi . . , ” . 5
yMoBH JIOpO’KHE MMOKPUTTS BHa.CJ'IIJIOF 361J1_5LueHH51 HIOPCTKOCTI, MOBEPXHEBOI TEKCTYPH 1 3,2%
HEPIBHOMIPHOCTI
YMOBHU JOPOKHBOTO 3HIKEeHA MIBUKICTb, 301IBIIICHU Yac IPOCTOO0, MYCK 1 3yIMMHKA TIPH 28,7 %
pyxy 3aTopax
[3108Bi 1HKITH KopoTki noizaku. binblie XoJIoqHUX MyCKIB 1 BUKUIIB MPU XOJIOTHOMY 11,2 %
3anycky. He nocaranyro HopMaiabHOi poO040i TeMIEepaTypu ABUTYHA
Mapka Pi3nung y BnactuBoctsix | [lanusnaa cymim B10 nopisusino 3 BO 1,1%
najauBa najMBa [TanusHa cymim E10 nopiBusino 3 EO 2,9%




EKCHEPI/IMEHTAJII)HI JOCJIIKEHHA
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Pucynok 9.1 — BPIMipIOBaHH}I plBH}I KOMIIPECii 3a IOTIOMOT'0I0 KOMITPECOMETpa

Pucynok 9.2 — BuzHaueHHs BaKyyMy B IIMUTIHJIP1 ABUTYHA



BU3HAYEHHSI HECIPABHOCTEM LUJIIH/JPO-TIOPIIHEBOI I'PYIIU 10




PE3YJIbTATU EKCIIEPUMEHTAJBHUX JOCJIIIKEHbB Dacia Logan 11
Tabnuusg 11.1 — Butpatu MacTuia Ta najiuBa 3aJI€KHO BiJl CTaHY HIIIHAPO-MOPIIHEBOI IPYIH JBUTYHA
aBToMo011st Dacia Logan
Mapka Dacia Logan
IIpobir, kM 150000 | 200000 250000 | 300000 | 350000 | 400000 | 450000 | 500000
Burpata motopHoi onmBu Ha 10000 150 250 350 500 700 950 1200 1500
KM Ipo0iry, Ip
CepenHili TeMIOBUM 3a30p MOPIIHEBUX 0,45 0,52 0,65 0,9 1.20 1,43 1,8 1,97
K1JI€Ib, MM
ORIt b B I s, b 13 | 128 | 125 | 121 | 115 | 107 | 99 9.1
Cepenns Butpata nanusa, /100 km 6,8 7,1 7,3 7,5 79 8,1 8,3 8,7
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Pucynok 11.1 — CniBBiJHOIIEHHS M1’ BUTPATOIO OJIMBU Ta 3HOCOM MOPIIHEBUX Kilelb y %o




PE3YJIbTATU EKCIIEPUMEHTAJIBHUX JOCJIIJI>KEHb Dacia Logan 12
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[l 3HowenHs kineub, %

Pucynok 12.1 — CniBBiAHOIIEHHS M1 3HI)KEHHSAM KOMIIPECii Ta 3HOCOM MOPIIHEBUX KiIEIh y %
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Pucynok 12.2 — CriiBB1IHOIICHHS MK 3JTUIIIKOBUM PECYPCOM JABUTYHA Ta 3HOIICHHSM MOPIITHEBUX KiJIelb Y %o



PE3YJbBTATU EKCIIEPUMEHTAJIBHUX JOCJIIIKEHD

DACIA LOGAN 1a SKODA FABIA

3HOLLIEHHA Kineub, %

X

400

300

200

0

100
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300

3anuLLIKOBUIA PECYPC, TUC.KM %
Pucynoxk 13.1 — Homorpama 3MiHM BUTpaATH OJIUBH, 3HOCY MOPITHEBUX KIJICIb Ta 3AJIMIIKOBOTO PECYpCy ABUTYHA
aBToMo011sa Dacia Logan
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Tabmums 13.1 — Butpatu macTuia Ta TajadBa 3ajeXHO BIJl CTaHY IIJIIHAPO-TIOPIIHEBOI TPYNU JBUTYHA

aBTomMo011g Skoda Fabia

Mapxka Skoda Fabia
: 150000 | 200000 250000 | 300000 | 350000 | 400000 | 450000 | 150000

[TpoOir, km

Burparta motopHoi onuBu Ha 10000 km 200 300 500 700 950 1250 1550 2000
npoOiry, rp

CepeHii TETUIOBUH 3230 MOPITHEBUX 0,40 0,50 0,60 0,80 1.10 1,30 1,60 1,80
K1JIEIb, MM

Kommnpecis B numninapax, 6ap 12,9 12,6 12,1 11,5 10,7 9,7 9,0 12,9

Cepenns Butpata nanusa, /100 km 6,9 1,2 7,3 7,3 7,4 75 1,7 7,8

13



PE3YJIIbTATU EKCIIEPUMEHTAJIBHUX JOCJIILIKEHD
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Pucynok 14.1 — CriBBITHOIIEHHS M1>K BUTPATOIO OJIMBH Ta 3HOCOM IMOPITHEBUX KUIEHb y %o
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Pucynok 14.2 — CniiBBIJHOIIEHHS M1’K 3HI>KEHHSIM KOMIIPECii Ta 3HOCOM MOPITHEBUX KUICIh Y MM
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PE3YJbTATU EKCIIEPUMEHTAJIBHUX JTOCJIILIXEHD 15
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Pucynok 15.1 — CniBBiAHOIIEHHS M1 3aJUIIKOBUM PECYPCOM Ta 3HOIICHHSM MOPIIHEBUX KUIEIh Y %
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Pucynok 15.2 — HoMorpama 3MiHHM BUTpaTH OJUBH, 3HOIICHHS MOPITHEBUX KUIEIh Ta 3aJUIITKOBOTO PECypCy JBUTYHA
aBsTomMo011g Skoda Fabia



BUCHOBKHA 16

1. B VYkpaiHi OCHOBHUMM JOKYMEHTaMH, 3a SIKUMU PO3PaXOBYIOTh Ta (POPMYIOTh TPAHCIOPTHI Tapudu BITHOCHO
IrpaHUYHUX HOPM criokuBaHHsA [IMM Ta ekcmityaTalifHMX MaTepiaiiB Ha aBTOMOOLIBHOMY TPAHCIOPTI € MOCTaHOBA
«IIpo 3arBepmkenHs 3MiH 10 Hopm BuUTpar mamuMBa 1 MAacTHJIBHHUX MaTepiajliB HA aBTOMOOUIBHOMY TPaHCIOPTI.
dopmyBaHHS 1 po3paxyHOK TapudiB NPOBOAATH 3a METOAUKAMHU po3poOsieHUMHU JlepkaBHUM MIINPUEMCTBOM
"Jlep>kaBHU aBTOTPAHCTIOPTHUN HayKoBO-nocaiaAHuH 1 mpoekTHui iHcTuTyT" (I "depxxaBrorpancHdInpoext").

2. Ilig vac ekcryaTaiii JErKOBUX aBTOMOOUIIB y peallbHUX yMOBaX MOXYTh ICHYBAaTH 3HayHl PO301KHOCTI 3
odiiiiiHO 3asBIEHUMH BUpPOOHUMKaMM piBHAMH crnoxkuBanHs nanuBa (NEDC ta Bukuaie CO2). [s po30ixHICTH
MOSICHIOETHCS, 3 OJTHOTO OOKY, TUM, 110 CHOTOJHIMIHIA cepTU(IKALIMHUN TecT y €Bpori He BpaxoBY€ PI3HOMAHITHICTb
PI3HUX peIbHUX YMOB €KCIUTyaTallii, TOMy HE JIa€ pealiCTUYHUX pe3yJbTaTiB. ToMy KpiM 0a30BOro ClieHapio oQimiitHO1
npoteaypu BunpoOyBanbs NEDC npuitHsaTo Ta patudikoBaHo npoueaypy 3 crnenudiuaumu napamerpamu WLTP.

3. Mix MICBKMM Ta MDKMICBKHM IMKJIAMH JabOpaTOpHUX BUIPOOYBaHb Ta pealbHUMU YMOBAMHU EKCILTyaTallii:
ICHYIOTh 3HauHl BIAMIHHOCTI, 1 SIK HACIIAOK PE3yJbTaTH: MNPUCKOPEHHS Ta CHOBUIBHEHI1 IUIaBHI 0€3 pi3KOl 3MIHU; yCl
J0JIaTKOBl CHCTEMHU Ta CIIOKMBadl BUMKHEHI; OOMEXKeHa MaKCMMalibHa HIBUJIKICTh, B 000X BHMaJKaxX TeMIleparypa
MOBITpsi cTaHOBUTH 24°C.

4. Y marictepchKiii poOOTI MPOBENCHO aHaNi3 PI3HOMAHITHUX MpoLEayp cepTudikalli aBTOMOOLTIB, BU3HAUYECHO
OCHOBHI MapaMeTpH, K1 MiANagaloTh il TECTyBaHHSI. BU3Ha4€HO OCHOBHI YMOBH Ta €KCIUTyaTalliitH1 (pakTopu, BHACIIIOK
SKUX BIIOYBAETHCS 301IBIIICHHS CIIOKUBAHHSI NAJBHOTO.

5. BcranoBneHno nporno3oBanuii nmpo0Oir apTomo0u1s Dacia Logan. Bimoopaxkeno Butpary onusu rp./10000 kM B
miama3oni mpoo6iry Big 50 mo 50000 km ax q0 makcuManbHOi Butpatu 1500 rp/10000 kM Ha oci Y BimoOpakeHO 3HOC
MOPIIHEBHUX KUIELb B 3aJ€KHOCTI B1JI BTPATH KOMIIpECii B IUJIIHIpaxX, Z - OpoOIr aBTOMOOLIS Ta 3aJIMIIKOBUH pecypc. 3a
OOTpYHTOBaHMMH MOJICJIIMU MOKHA 3pOOMTH HACTYIHI BUCHOBKU: TTpoOir apTomoOiist 80000 km mae BuTpaty macia 200
rp 1 3HoC Kineupb 0,5 MM, 3amumkoBuil pecypc 420000 kM. Y kputnuHiit Toui 1500 rp BUTpatu Maciaa 3HOC CTaHOBUTH 5
MM, a PECypC, 10 3aJIMIINUBCS, JOCITAE HYJIS.

6. 3monenboBana BuTpata oymBu Tp/10000 kM B miamazoni Big 50...50000 kM mo makcumanbHOI1 BUTpaTu 1550
rp/10000km aBTOMOOLIs1 Skoda Fabia. BctaHoBieHO CTymiHb 3HOIIEHHS MOPILIHEBUX KUICHb B 3aJI€KHOCTI BiJ BUTpPATU
OJINBM Ta KOMIIpECii B HWJIIHAPAX, a TaKOX MPoOIr aBTOMOOLIS Ta pecypc, IO 3aJUIIMUBCA. ABTOMOOLIL MPONUIIOBIIN
Bifctanb 80000 kM BuTpaTa OJiMBH CTaHOBUTH 250 rp, a 3HOILICHHS MOpIIHEBUX Kielps 0,7 MM, 3alHMIIKOBUNA pecypc
370000 kM. YV KpUTHYHIN TOUI[l BUTpaTa OJMBHU 3pocTae A0 1550 rp, 3HOILICHHS MOPUIHEBUX KiJ€Ib CTAHOBUTH 5 MM, a
3QJIMIIKOBUI peCypC JBUTYHA AOCITae HYJIS.



