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HaykxoBo-MeTOIMIHOIO Paioio
JlepaBHOTO YHIBEPCUTETY
«KuTomMupchka MoITEXHIKa»

nporokon Ned Bin 15.08.2024 p.

THAUBIJY AJIBHE 3ABJJAHHS 3 HABUAJIbHOI JUCHUILITHU
«EKCILTYATAIIAHI MATEPIAJIN»

JUTst 37100yBaviB BUILIOT OCBITH OCBITHBOTO CTYIICHS «OaKajgaBp»
creriaibHOCTI 274 « ABTOMOOUIBHUM TPAHCTIOPT»
OCBITHBO-TIpOeciifHa rnmporpama « ABTOMOOITEHUN TPAHCTIOPT
dakyIbTET KOMIT IOTEPHO-IHTETPOBAHUX TEXHOJIOT1H,
MEXaTPOHIKH 1 pOOOTOTEXHIKU
kadenpa aBTOMOO1IIIB Ta TPAHCIOPTHUX TEXHOJIOT1H

CxBajleHO Ha 3aciiaHHl Kadeapu
aBTOMOOLTIB i TPAHCIIOPTHUX
TEXHOJIOT1H

npoToko BiJ 27 yepBHs 2024 p. Ne 6

3aBinyBau Kadenpu aBTOMOOUTIB 1
TPaHCIIOPTHUX TEXHOJIOT1N 5
___ Bogoaumup IITYMIIAKIBCBKNI

["apaHT OCBITHBO-TIPOdECIHHOT
porpamu 5
Jmutpo BETEPCBKNN

Po3poOnuk: cTapuiuii BUkiaaay kadenpu aBToMoOUTIB Ta TPAHCHOPTHUX
texHosorii BITHOK Isan

Kuromup
2024 — 2025 u.p.
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3arajbHi BUMOTH 10 0OpMIIEHHS 3BIiTY

1. 3aranbHi TeXHiYHI BUMOTH

Moea: YkpaiHCbKa

Obcse: PexoMeHioBaHU# 00csiIT ocHOBHOI yacTuHM (0€3 momarkiB) — 10-15
cTopinok hopmarty A4.

LIpugm: Times New Roman, po3mip 14 nr.

Inmepesan: Moayropumii (1.5).

lona:

- Jlie — 30 mm.

- [IpaBe — 10 mm.

- Bepxne ta HikHE — 20 MM.

Hymepayia: HackpizHa, NMOYMHAIOYM 3 TUTYJBHOTO apkyma (Ha HbOMY
HOMEpP HE CTaBUTHCS), HOMEP CTOPIHKH TPOCTABISETHCA Yy MPABOMY BEPXHBOMY
KyTI.

2. Ctpykrypa 3BiTy (O00B'SI3KOBI €J1IeMEHTH)

3BIT NOBUHEH MAaTH YiTKy CTPYKTYPY B TaKiil MOCIiJOBHOCTI:

TumynvHuti apkyw (MICTUTh Ha3By HaBYAJIBHOTO 3aKjiany, Kadeapu, Ha3By
TE€MH, JIaH1 PO BUKOHABIIS Ta KEPIBHUKA, PIK).

3micm (MepeNK yciX po3auNB, MAPO3AUNIB Ta CTOPIHOK, 3 SKWX BOHHU
MTOYHMHAIOTHCH).

Bemyn (1-2 ctopinkm).

- AKTyaJIbHICTh TeMHU Ta ii 3B'30K 31 CIIeL1aJIbHICTIO.

- MeTa Ta 3aBaaHHs poOOTH.

- O0'exT Ta ipeaAMET IocCiKeHHs (Hanpukiaad, onusu kiacy API SN/CF).

- Mertonu  gocmipkeHHs  (aHai3, TOPIBHSHHSA, CHCTEMaTH3allis,
PO3paxyHKH).

Po3zoin 1. Teopemuuni ocnosu (Orisan miTepaTypu Ta HOPMATHBHOI 0a3m).
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Onuc KIIOUOBMX TMOHATH Ta KiacHdikaliid, TMOB'SI3aHUX 13 TEMOIO
(manpukinan, knacudikaiis MoTopHux onuB 3a SAE ta ACEA).

Ananiz unaanx JICTY, I'OCT, ISO a6o TexHiuHHX perjamMeHTiB,
MOB'sI3aHKX 13 JOCIIDKYBAHUMHU MaTepiajlaMH.

Po3oin 2. Ilpakmuxo-ananimuune docniosxcenns (OCHOBHA YaCTHHA).

JleranpHuil onuc 310paHUX NaHUX (HAMPHUKIA, XapaKTePUCTHKH 5 MapoK
aHTU(pu3iB, IXHS I[iHA, JOITYCKH).

llopieusanvHuti ananiz 310paHUX JaHUX.

- BukoHaHHs po3paxyHKiB (Ko rnepeadadeHo) abo moOynoBa rpadikis,
Jiarpam, CXeMm.

- OOrpyHTyBaHHS BHCHOBKIB IIOJO TEpEeBar/HEIOMIKIB JOCTIIKYBAHUX
MaTepiais.

Bucnosxu (1-2 cropinkm).

- Kopotke Tta wuiTke pe3ioMe MpO JOCATHEHHS TOCTaBICHOI METH Ta
BUKOHAHHS 3aBJIaHb.

Ocobucmi pexomeHnOayii CTyleHTa (HalpUKIaA, MO0 BUOOpPY MaTepiany
a00 TEXHOJIOTIT).

Cnucox euxopucmanux Odxcepen (He wMeHue 10mkepen, BKIOYAIOUU
HOPMATHUBHY JJOKYMEHTAL1}0, TEXHIYHI TACIIOPTH Ta 1HO3EMHI JDKEPENa).

Jlooamku (komii TEXHIYHUX TMAacropTiB, (ororpadii eTuxkeTox, TaOIUIN
BEJIUKOTO 00CSTY, BIACHOPYY CKJIAJI€HI CXEMHU TOUIO).

3. Bumoru 10 ogopmJieHHS eJIeMEeHTIiB

3acono6xku: 3arolOBKM PO3IAUTIB  JPYKYIOTHCS BEJIMKHMMH JliTepaMmu,
JKMPHUM 1IPUQPTOM, MO LEHTPY. 3arojoBKU MHIAPO3JLIIB — MAJUMM JiTepaMu
(xpim mepiroi), sKupHUM mprudTOM, 3 A03aIHOTO BIICTYIY.

Tabauyi: KoxxHa TaOnuIls MOBMHHA MAaTH HACKPi3HY HyMepallilo B Mexax
posnuty (Hampukian, "Tabmuis 2.1") Ta Ha3By. Po3TamoByeThes Micis MEPIIOro

MOCUJIAHHS HA HET B TEKCTI.
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ILnriocmpayii (pucynku): Koxen pucynok (rpadik, aiarpama, (oTo) TOBUHEH

MaTHh HACKPi3HY HymMepauil B Mexax po3auty ("Pucynoxk 3.2") ta na3By. Ilianuc

PO3MINTY€ETHCS Mijl LTFOCTPAIIIETO.

@opmynu: HymepyroTbes 3 MpaBoro OOKy B KpPYIVIUX JyKKaX B MexKax

posnuty (Hanpukian, (4.1)).

Lumysanna ma nocunanna: Ilpu BHUKOPUCTaHHI JaHUX 3 JDKEpen

00OB'SI3KOBE ITOCHJIAHHS Ha e JOKCPCIO Yy KBaJAPATHUX AOYKKAX Y TGKCTi,

HanpukJian: [15, c. 45].
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BapianTu Tem quis inguBinyaabHoi podotu 3 npeamery «Excmiryaraniini

Marepianam»
!
Ne | Haza Temu CyTtb PoboTn Od'em
(32 paxyHOK 4010)
I. MacTuibHi Matepiaau Ta OuBn
[TopiBHsITEHUT Hetanpuuii 30ip, nopiBHAHHA | CKIagaHHS PO3rOPHYTOL
aHami3 Ta aHaJi3 JOMYCKiB, KJIAcCiB | MOPiBHSJILHOI TA0 Ui
excruryataniiianx | API/ACEA ta JAOMYCKIB Ta aHAJIITUYHOTO
XapaKTePUCTUK pEeKOMEeHIali BHUCHOBKY.
1. | Tapu MacCTWJIBHHX | aBTOBUPOOHUKIB Ha MPUKIIA]
MatepianiB (0auB) | 3-5 KOMEPIIHHUX 3pa3KiB
JUTSL IBUTYHA OJIUB.
JIETKOBOTO
aBTOMOOLIIS.
JlocmmKxeHHS HocnimxeHHs: BuUMor 10 ojiuB | CTBOpEHHS
3aCTOCYBAHHS JUIS. MEXaHIYHHUX Ta KJIacu(IiKauiiiHol cXxeMH Ta
TPaHCMICIHHUX apromatuyHux KIIII MOPIBHSHHS BUMOT JIO OJIUB
o | OmmB PI3HHUX (AKIIIL, CVT, DSQG). Anani3 | s pi3HUX TUIIB
" | kiaciB API ta BILUIUBY Knacy API Ha TpPaHCMICIH.
B's3kocTi SAE Ha | mpoTU3aupPHI BIACTUBOCTI.
TIPUKJIIAII
cygacHux KIIIT.
BrnuB npucanok | AHali3 OCHOBHUX THIIIB Cxutaianss 3BITY PO
Ha npucaaoK (MPOTU3HOCHI, MeXaHi3M Al KO)KHOTO THUITY
3. | eKkcIuTyaraiiiisi MUKHO-IUCIIEPryIoUl, IIPUCAJKU Ta 11 BILUIUB HA
BJIACTUBOCTI MOIU(DIKATOPH B'SI3KOCTI). pecypc IBUTYHA.
MOTOPHHX OJIUB.
Bumoru no JlocmiKeHHs KJIaciB OJIUB 3 | AHAJITHYHMH OIJIsA 13
eHepros0epirarod | Hu3bKoI0 B s3kicTio HTHS | po3paxyHkom noTeHiiiHoi
ux oymB (Fuel (High-Temperature High- eKOHOMII majiBa (Ha OCHOBI
Economy Oils) ta | Shear) — nanpukiam, OW- TEXHIYHUX JJAHUX) Ta
OIlIHKA iXHBOTO 20, SW-20. Anani3 MOPIBHSHHS CTAaHApPTIB
4. | peaJIbHOTO BIUIMBY | MeXaHi3My 3HHKEHHSA ILSAC GF-6/ACEA C5.
Ha BUTPATY TePTH Ta OIlIHKA
MaJInBa. BIJIITOBITHOCTI I[INX OJINB
BUMOTaM Cy4acHUX
BHCOKOTEMITEpaTypPHHUX
JIBUTYHIB.
TexHomnorii JlocmimKkeHHS METOIIB CkJtamaHHs TeXHOJIOTiYHOI
5 pereHepaiiii Ta B%)IHOBJ'ICHHSI CXeMH MPOIECY pereHeparii
BTOPUHHOTO BIJIMPAIlbOBAHUX OJINB Ta

BUKOPHUCTAHHA

(pinpTpariisi, TepMOBaKyyMHa

€KO0JIOTIYHOIr0/€eKOHOMIYHO
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BINIPAllbOBaHUX | OOpOOKa, KUCIOTHO- ro OOIPYHTYBaHHS
MOTOPHUX 1 KOHTaKTHE OYHUIIICHHS). BTOPUHHOTO BUKOPHUCTAHHS
TPaHCMICIHHUX AHaJi3 BUMOT J0 SKOCTI OJIUB Ha
OJIUB. pEereHepoOBaHUX OJIHB Ta aBTOTPAHCIIOPTHOMY
iXHBOTO 3aCTOCYBaHHS y HiATPUEMCTBI.
aBTOMOO1JTEHOMY
TPAHCIIOPTI.
I1. IlanbHe Ta Pinnan
Knacudikamis ta | JlociipKeHHS XIMIYHUX CtBOpEHHs

MOPiBHSUIBHUI texuosoriii |AT, OAT, kiaacudgikauiiinoi cxemu 3
aHaJji3 HOAT (G11, G12,G13) ta | ommcom mepeBar/HeI0ITIKIB
6. | eKcruTyaTaliiHUX | IX CYMICHOCTI 3 MaTepiajgamMu | Ta pEKOMEHIAITIIMH 010
XapaKTePUCTUK CUCTEMH OXOJIOMKECHHS. mioopy.
aBTOMOO1TbHUX
aHTU(PU3IB.
Brmuus sikocTi AHani3 craniapTiB €Bpo Ta | AHAJITHYHA JOMOBIAb 3
MMaJIBLHOTO JACTY, nopiBHSIHHS TaOJUIISIMH, 1110 JEMOHCTPYE
(OeH3uH/au3enp) | MOKA3HUKIB SIKOCTI (OKTAHOBE | 3B'SI30K MIX SIKICTIO
Ha 4HCIIO, CIPKa, NajgbHOT0, CTaHIApTaMH Ta
7 eKCIUTyaTaliitHi O10KOMIIOHEHTH). €KOJIOT1YHICTIO.
BJIACTUBOCTI
aBTOMOO1JIs Ta
IUISIX A
MIBUIIIEHHS HOTO
€KOJIOTTYHOCTI.
Amnam3 Hocnimkenns knaciB DOT 3, | TexHiunuii ornsiy 3
aBTOMOO1TEHUX 4,5.1, 5 (cunikoHOBA). OOTpYyHTYBaHHSIM
8 rabMiBHUX pifuH | [TopiBHSHHS IXHBOT HEOOX1THOCTI TIEP10IUIHOT
Ta ix TIrPOCKOMIYHOCTI Ta 3aMIHU P1IUHH.
BIJIMTOBITHICTh TeMIIepaTypy KUITIHHS.
cranaaptam DOT.
Amnani3 yMOB Ta JlocnimKkeHHs BIUTUBY [IpoekTHa 3anucka o0
TEpPMIiHIB 30BHIIIHIX ()aKTOPIB HA 3a0e3Me4eHHs SIKOCTI
9 30epiraHHs OKMCJICHHA OCH3UHY Ta NajJbHOrO Mij Yyac
aBTOMOO1JTBHUX KPHUCTATI3ail0 AU3eJIbHOI0 | TPUBAJIOTO 30€piraHHs.
TIaJIuB. najuBa. BuBueHHs MeTOIB
craOui3ani.
Bumoru no Hocnimkenns piqun DOT 4 | Texniunuii orysif 3
ranpMiBHUX piguH | Low Viscosity (LV). Axani3 | mopiBHSHHIM
10 | nyis aBTOMOOUTIB 3 | IXHBOT B'I3KOCTI IPU HU3BKKUX | XapakTepucTuk LV pinun
CUCTEMaMU TeMIlepaTypax Ta CyMicHOCTI | ipotu ctaHgaptaux DOT 4.
ABS/ESP. 3 MaTepiajlaMi YIIUIbHEHb.
11 | Knacudikamist Ta | AHai3 BUMOT 0 PIAMH Ha JIOBiTHUK-TIOCIOHMK 3
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miaoip PiAVH A | OCHOBI PI3HUX JIOIYCKIB ninoopy ATF/PSF nns

aBTOMAaTHYHHX (Dexron, Mercon, SP, JWS | momyisipHEX MoJeIel
tparcmicii (ATF) | 3309). aBTOMOOLJIIB 13 3a3HAYCHHIM
Ta HENPUITYCTUMOCTI

T1APOMI ICHITIOBaY1 3MIITyBaHHS.

B kepma (PSF) 3a

CTaHJapTaMHU

aBTOBUPOOHUKIB.

Koposiitna JlocnimkeHHs XiMidYHOT0 AHAIITUYHUHA 3BIT 3
aKTUBHICTb ckyaxy aHTupu3iB Ta XIMIYHUMH HOpMYJIaMH Ta

PI3HUX THIIIB
aHTU(PPpU3IB 11010

iXHBOT 3IaTHOCTI 3aXHUIIATH
aJIIOMiHiii, YaBYH, MiJb Bij

MOPIBHSUTBHUMU JlarpaMaMu
KOPO311HOT CTIHKOCTI.

12 METaJliB, 1110 KOpO3ii.
BUKOPHCTOBYIOTHC
S B CHCTEMax
OXOJIOZ>KECHHSI.
II1. lunu ta I'ymoBi Cymimii
AHaJI3 NIUHHUX JlocimKkeHHs cKiIaay IopiBHSAAHHA iHIEKCIB
MaTtepiaiiB Ta iX | HIMHHOI TYMU (Kay4dyK, caka, | IBUAKOCTI/HABAHTAKEeHHSA
13 |BlMBHA CWJIIKA) JJIA JITHIX, 3MMOBUX | Ta BIUIMBY MaTepiany Ha
eKCIUTyaTaliitHi Ta BCECE30HHMX IIHH. 3HOCOCTIHKICTh Ta MMaJUBHY
XapaKTEPUCTUKH €KOHOMIYHICTb.
aBTOMOOLIIS.
[TopiBHsIBHUMT JlocmimKkeHHs, SIK 3MiHa CknaganHs Ta0JauIi
aHaji3 peuenTypy | CIiBBITHOIICHHS 3aJ1€5KHOCTI BJIACTUBOCTEN
TYMOBHX CyMIlI€l | KOMIIOHEHTIB BIUIMBAE Ha I'YMH BiJ1 ii XIMIYHOTO
14 | nnst MTHIX Ta TeMIIePaTypPHY CTIAKICTb, CKJIaay Ta rpadikis
3UMOBUX €JIACTUYHICTH Ta 34CIUICHHS B
aBTOMOOUTEHUX KoedilieHT TepTH LIMHU. TEeMIIepaTypHHUX Jiana3oHax.
II1H.
JocmimxeHHs AHari3 BIUTUBY CTBOpEHHS MPAKTHYHHUX
B32€MO3B'SI3KY HeJ0KAaYyBaHHs/NepeKavyyB | AlarpaM 3HOCY IIUH
15 MI>K BHYTPIILIHIM aHH: Ha IUIOIIY KOHTAKTy, 3aJIeKHO B1J BIAXUJICHHS
THUCKOM Yy IIMHAX, | HEPIBHOMIpHH 3HOC THUCKY Ta PO3PaXyHOK
iX 3HOCOM Ta MPOTEKTOpa Ta MIEPEBUTPATY | OPIEHTOBHOI MIEPEBUTPATH
OMOPOM KOUYEHHIO. | MaJuBa. najnBa.
Kommiekcuuii JexonyBanHs Ta AeTanbHUN | J[0B1IKOBO-aHATITUYHUN
aHaJi3 CUCTEMU OIHC YCIX €JIEMEHTIB 3BIT, 1110 BUKOPUCTOBYETHCS
16 | MapkyBaHHS MapkyBaHHs: po3Mmip, DOT, | sk HaBuanpHUN MaTepiai
aBTOMOOUTEHUX TWI, ingexcu, 3SPMSF. JUTSI TEXHIYHOTO TIEPCOHATY.
IITVH.

IV. Inmi Koncrpykuiiini ta lonomixui MaTepiaan

17 | Bubip Ta anais

‘ JlocmipKkeHHs TUTIIB

\ CkJaJlaHHsl peKOMeHaAIiH
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TepPMETHUKIB Ta

TePMETHKIB (CHUIIIKOHOBI,

moao OIITUMAJIBLHOI'O

KJIEiB, 11O aHaepoOH1) Ta TXHIX 3aCTOCYBaHHS PI3HUX
BUKOPHCTOBYIOTHC | XapaKTEPHUCTHUK: repMETHKIB (HAPUKIIA],
S 111 PEMOHTY TePMOCTIHKICTD, XiMiuHa s migaoHa vs. ['BL).
KY30BHHUX CTIMKICTB, yac
€JIEMEHTIB Ta noJiMepu3ariii.
JIBUTYHA.
JlocaimKeHHs AHaJ3 TeXHOJIOT1H: CxkialaHHsl NOPIBHAJBLHOTO
METO/IIB 3aXUCTY | KaTadope3, raibBaHiuHe 3BITY IO JOBTOBIYHICTH Ta
aBTOMOOLILHOTO | IMHKYBaHHS, e(EKTUBHICTb PI3HUX
18 | ky3oBa Bijg docparyBanns ta METO/IIB.
KOpO3ii. 3aCTOCYBaHHS
AHTHKOPO31MHUX MACTHK AJIs
MPUXOBAHUX MOPOKHUH.
[TopiBHSIBHUI Hocmimxenns AKb: CkrnagaHHs NOPiBHAJIBHOL
aHai3 KHCJOTHO-cBHHIIEBI, AGM, | Tadimui ekcruryaTamiitHux
aKyMYJISITOPHUX GEL. [TopiBHsAHHS TXHIX XapaKTEPUCTUK PI3HUX
19 | 6arapeii (AKDB) 3a | myckoBuX cTpyM™miB, texHosoriii AKB.
TEXHOJIOTI€I0 CTIHKOCTI 10 pO3pSAAiB Ta
BUT'OTOBJICHHS. 3aCTOCYBaHHS B aBTOMOOUISX
13 cucteMoro Start-Stop.
Bukopucranus JlociiIKeHHs TUITIB AHaNITUYHUH OS]
MOJIIMEPHUX wractukiB (PP, ABS, PA) Ta | 3actocyBaHHs moiimMepiB Ta
MartepialiiB aHaJI13 METOANK MeTOAMKA iX ifeHTudikamii
(TUTacTUKIB) Y 3BapIOBAaHHS Ta Ta PEMOHTY.
20 | KoHCTpYKIIii CKJICKOBAHHS PI3HUX BUJIB
aBTOMOOLIIS Ta IJIACTHUKIB MPU KY30BHOMY
METOJIH 1X PEMOHTI.
imeHTadiKarii s
PEMOHTY.
JocmimkeHHs AHam3 ckimany Ta QyHKIT IIpoekT "TexHomoris
TEXHOJIOT1H IPYHTiB-HANIOBHIOBAYIB, ¢apoOyBanua'" 3 onucom
21 | papOyBaHHs 0a3oBux ¢apbd ta MartepiaiiB Ta BUMOT JI0
aBTOMOOWIIB: BiJl | aKPHJIOBHX/KepaMidYHHUX TOBIIMHM I11aPIB.
IPYHTY 0 JIAKY. JIAKIB.
[TopiBHSIBEHUMN JocnixenHs eeKTUBHOCTI | 3BIT PO POJib
aHami3 ¢inpTparlii (TOHKOCTI GUIBTpYBAIBHUX MaTepiaiiB
GIIBTPYBAIBHUX | OUMILIEHHS) Ta MPOIMYCKHOT y NiABUIIEHHI pecypcy
29 MatepianiB (mamip, | 34aTHOCTI MaTepiaiB. ABHMI'YHA Ta BILINB
CUHTETHKA, 3a0pyaHEHHs Ha HOTo
0aBOBHA) y MNOTY>KHICTb.

MOBITPSHUX Ta
OJIUBHUX
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biapTpax.
Knacudikaris ta | JlocmixkeHHss opraHiyHux, | AHaTITUIHUHI 3BIT 3
aHasi3 CKIagy HamiBMeTaJleBHX, PEKOMEHIAITISIMH TI0T0
bpUKIIHHIX KepaMiYHHUX KOJIOJIOK. BUOOPY KOJIOJOK JJISt Pi3HUX
23 | martepiajiB s [TopiBHSIHHS TXHIX YMOB €KCILTyaTaIrii.
raJIbMiBHUX XapaKTEePUCTUK: KoedimieHT
KOJIOJZIOK. TepPTsi, TEPMOCTINKICTH Ta
3HOC TAJILMIBHOIO JHCKA.
OriHka JocnixeHHs: 0iTyMHHX, TexHosoriuna kapra
e(EeKTUBHOCTI Ta | KAYYYKOBHX Ta MpolIeCy aHTUKOPO31HHOT Ta
TEXHOJIOT11 NMOJIIMEePHHUX MaTepialiB. IIYMO130JISLIHHOT 00pOOKHU
oy | HAHECCHHS AHai3 iXHbOi aaresii Ta Ky30Ba.
Cy4aCHUX CTiMKOCTI IO ITOIIKOIKCHb.
aHTUTPABIMHUX Ta
ITYMO130ISIIHHUX
MaTepiais.
V. HoiTHi Marepianau (EV)
Oco0nuBoCTI Hocnixenus cneniaabHux | JIoCHiTHUIIBKUI MPOEKT PO
eKCIUTyaTal[liHUX | OJIMB JJIsl PeAyKTOPiB Ta 3MiHYy HOMEHKJIATypH
pLIuH A anTudpusiB 1151 eKCIUTyaTaIitHuX
o5 eHeKTp01_v106iJ1iB OXOIOKEHHS Oatapei. MaTepianig y 3}3‘;131@ 3
(EV-Fluid): AHaJi3 BUMOT 0 eNEeKTpHQIKAIIErO
B1JIMIHHOCTI BiJ eJIEKTPUYHOI i301511Iil Ta TPaHCIIOPTY.
TPaIULITHIX BiJIBeJIecHHA TeIljIA.
matepianis J[B3.
Amnam3 BuMor 10 | JlocmmKeHHS XIMIYHOTO CkragaHHs MOPIBHSIBHOT
MarepialiB CKJIaJly CICKTPOJIIB, TaOJIUI] TEXHIYHUX
TATOBUX CJICKTPOJITY Ta CErapaTopiB. | XapaKTEPUCTUK PI3HUX
aKyMYJISITOPHUX [TopiBHSIHHS €HEPTeTUYHOT MOKOJTIHBL OaTapei Ta aHai3
26 62_1Tape1?1 (Li-ion, IU;iJII)HOCTi,. . TEHJICHIIIN iX PO3BUTKY.
LiFePO4, TEPMOCTAOLTLHOCTI Ta UKy
TBEPJOTUIbHI) Ta | "3apsAa-po3psan" pi3sHUX THUITIB
1X BIUIUB Ha AKDb nis EV.
Oe3mneky Ta
pecypc.
JlocmimKkeHHS AHaJti3 MarepialiB AHATITAYHUNA OIS
eKCIUTyaTalliiHuX | MeMOpaHu, KaTali3aTopiB texHosjorii PEMFC
MaTepianiB A (HampuKIIa, TUIATUHA) Ta (mpoToHHO-00MIHHA
o7 | BOXHEBHX BUMOT JI0 BOJIOTOCTI Ta TUCKY | MeMOpaHa) Ta CKJIAJIAHHS
MaJTUBHUX B cucteMi. BuBueHHs BHUMOT JI0 €KCIUTyaTarfii
enemenTiB (Fuel cranaaptiB unctoTH BogHio | FCEV (aBToMo01miB Ha
Cell) Ta BuMoru JUIS 3a00IraHHs JAerpajanli | MaJuBHUX €EMEHTaXx).
JI0 YUCTOTH CJICMEHTIB.
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BOJIHIO.
3acTocyBaHHA JlocmimkeHHs: BUKOPUCTaHHS | AHaJi3 MeXaHI3My Jii
HAHOTEXHOJIOTH Yy | HAHOYACTUHOK (HANpUKIaA, | HAHOYACTHHOK HA MOBEPXHI
BUPOOHUIITBI rpadeny, ¢pynepeHis, TEpTs Ta MOPIBHSAHHS

28 aBTOMOO1JTEHUX HITpUIY O0pY) K XapaKTEPUCTHUK OJIUB 3
MaCTUIIbHUX MPOTU3HOCHUX Ta HaHO/J00aBKamu Ta 0e3 HUX.
MaTrepialiB Ta iX | MOAU(DIKYIOUHX IIPUCATIOK JI0
BILJIUB HA OJIUB.

KOe(]IIIEHT TEePTH.

Bucokowmiriai ta
JIETK1 KOMITO3UTHI
MaTepianu y

I[OCJ'IiI[)KCHHSI 3aCTOCYBAHHA
Byriemnactukis (Carbon
Fiber Reinforced Polymer,

[IpoexTHMIT 3BIT TIPO
TEXHOJIOT1] 3'€JHaHHA Ta
PEMOHTY KOMITIO3UTHHUX

KOHCTPYKIII1 CFRP) Ta ckiomiacTukis. €JIEMEHTIB, BKIIFOUAIOUH

29 aBT0M06iJ1_;1 AmHani3 nepesar y 3I.{I/I>KCHHi aHami3 H€O6.XiI[HI/IX
(Carbon Fiber, Bard Ta I ABUIICHHI EKCILTyaTaIliiHuX KICHOBHX
GRP) Ta iX BIUIUB | JKOPCTKOCTI Ky30Ba. CHUCTEM.

Ha
PEMOHTOTNIPUIATHI
CTb.

Excrutyaramivini | Jlocnimkenns cneuudiyaux | [IopiBHSHHS piiuH JyIst
Matepianu Jis JIETEKTPUIHHIX PSIMOTO Ta HEMPSIMOTO
CHUCTEM OXOJIOJIKYIOUUX PIAUH oxonomkenas AKB.

30 | TEPMOpETyTIoBaH (Dielectric Coolants) Ta 'l'XHi.X CKnaz[-aH}.m BUMOT /0
HS BHUMOT JIO TETUTONIPOBIAHOCTI | MaTepiamiB, sKi
BHCOKOBOJIBTHUX | Ta €JICKTPUIHOI 130JIAIII]. KOHTaKTYIOTh 3 [TUMHU
Oarapen plauHamu.

€JIEKTPOMOO1ITIB.




