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BCTYII

Y chorogeHHOMY aBTOMOOiLNIEOyAyBaHHI mependadacTbcs 3HAYHE
MiABUIIEHHS TEXHIYHOTO pPiBHSA aBTOMOOITIB PI3HOTO KOHCTPYKTHBHOTO
BUKOHAHHS Ta Mpu3Ha4YeHHs. Lle 3miiCHIOEThCS Ha MiACTaBi BIPOBAIKEHHS
pe3yabTaTiB JOCSATHEHb CBITOBOI HAyKH 1 TEXHIKH CHOPSMOBAaHHX Ha
3HIDKEHHS MaTepiaJJOEMHOCTI CKJIAJIOBHX YaCTHH, MiJBUIICHHS PECypcy 0
PEMOHTY Ta 3HATTS 3 eKCIUTyaTamii 3a O3HakaMh Oe3MeYHOCTI Ta
€KOHOMIYHOI HEJOLJIBHOCTI, 3a0e3redyeHHs Oe3leKu Ta IIOJErIeHHs
KepyBaHHS, BJIOCKOHAJICHHS CHCTEMH TEXHIYHOTO OOCIyTOBYBaHHS 1
pemonTy Ta iHme. Cy4acHWH aBTOMOOINb OCHAIEHWH eNeKTPOHHUMHU
CHUCTEMaMH KepyBaHHS Ta KOHTPOJIO TMOTOYHOTO TEXHIYHOTO CTaHy, SKi
MPALIOTh CYMICHO 3 0a30BUMHM MEXaHIYHWMU, TiIpaBIiYHUMU Ta
MHEeBMATHYHUMH crucTeMamu. OcTaHHI 0e3mocepenHb0 OOYMOBIIOIOTH
CTBOPEHHS Ta MEPETBOPEHHSI PYXiB, CHJI, MOMEHTIB, €HEPTiil, a eNeKTPOHA
CKJIa[0Ba MiIBUIIYE iX eeKTUBHICTH MPOTIKaHHS B HUX POOOUYMX MPOIIECiB
Ta poOOTH 3a MpHU3HAYCHHSAM. 3aCTOCYBaHHA MAM3ENBHHUX JIBUTYHIB
BHYTPIIIHBOTO 3TOPAHHS Y JIETKOBHX aBTOMOOLISX MPAKTUYHO 3PiBHSIIOCH
3 OCH3MHOBUMH JBUTYHAaMH 3 PI3HUMH BHJaMH BIIOPCKYBaHHS Ta
cucTeMaMH iX kepyBaHHs. [Ipu mboMy TepMiH «KapOIOpAaTOPHHN IBHTYH»
BXXKE BTpPATHB CBOi UYWMHHICTh, a aBTOMOOLNI 3 TIOpUIHUMH CHJIOBUMH
YCTaHOBKAMH Ta E€JIEKTPOMOOINI € CTaJMMU YYaCHHKaMH aBTOMOOUILHOTO
napKy.

Hucuumninn «ABromo6ini. OcHoBH KOHCTpYKUID» 1 «KoHCTpyKIis
JIBUTYHIB BHYTpIIIHBOTO 3TOpaHHs» € 0a3aMu [ BHBUEHHS BCIX
HACTYIIHUX CIHELiaJbHUX JUCIHMIUIIH cremianbHocTi 133 Tamysese
MalIMHOOYTyBaHHS.

3AT'AJIBHI ITOJIOKEHHSA

JlaGopatopni poGotu 3 gucuuiuliHd  «ABTOMOOIT. OcHOBHU
KOHCTPYKII1» 0a3yloTbcs Ha TBEPJOMY 3HAHHI JIEKI[IHHOTO MaTepiay i
MOMEePeIHIA CaMOMIATOTOBII CTYACHTIB MO JITEPAaTYpPHHUX JDKEpeax, IIo
PEKOMEHIYIOThCS.

Koxny nabopaTopHy poOOTy CTYAE€HTH BHKOHYIOTH CaMOCTiHHO
miclisi  BCTYITHOTO 1HCTPYKTaXy 1 KOPOTKOTO OMUTY TIO TEMAaTHIl
JIOMAIIHBOT'O 3aBIaHHS.



[lepenik mHTaHb, IO BHUBYAIOTHCS CAMOCTIHHO, TPHUBEIACHHHA B
po3nini «/lomamrHe 3aBmaHHS 10 KOXKHOI J1abopaTtopHoi pobotu. TyT xe
OpUBelCHI MpHUKIaAd OQOPMIICHHS MPUHOUIIOBHX CXEM  CHUCTEM
aBTOMOOLUTIB Ta OKPEMHUX €JIEMEHTIB KOHCTPYKIIi JBUTYHIB, aHAIOTIYHO 3
SKMMH CTYICHTU KPECJIATh CXEMHU BiATIOBIHO A0 BapiaHTy 3aBIaHH.

VY KiHII KOKHOI JTabopaTopHOI poOOTH € KOHTPOJBHI 3allUTaHHS 3a
TEMOIO 3aHATh, HA SKi CTYJCHTH BiJOBIJAIOTH ITiJ1 4aC OIIUTY.

Jus  miarotoBKkM 1 WpW TPOBEAEHHI  3aHATH  CTYNEHTH
BUKOPHCTOBYIOTh METOIMYHI BKa3iBKH, aTbOOMH KOHCTPYKIIIH, TIAKaTH,
CXEMH MEXaHI3MiB 1 CHCTEM aBTOMOOLNIB, TEXHIUHI 3acoOM HaBYaHHS
(Bimeodinpmu, emifiackom, AiampoeKTop Ta iH.), HaBYAIBHY JITEparypy 3
Kypcy.

Besnocepenne KepiBHUITBO MpH NPOBEICHHI 3aHATH 3IIHCHIOE
BUKIazau abo sabopant. Ha mepmioMy 3aHATTI CTYJIEHTH OTPUMYIOTH
IHCTPYKTaX 3 TEXHIKH O€3IEKN i pO3MUCYIOTHCS B CIEMiaTbHOMY JKypHAJTI.

MeTor0 TpOBeACHHS ITa0OPAaTOPHUX POOIT € HaJaHHSA CTyACHTaM
TIIMOOKOTO PO3YMIHHS 3araibHUX MPHUHIUIIB OYyI0BH 1 poOOTH MEXaHi3MiB
Ta CHCTEM JABUTYHIB BHYTPIIIHBOTO 3TOpaHHS TpU IX pi3HOMY
KOHCTPYKTHBHOMY BHKOHAHHI.

BuBumBmm Oynp-sKHii MeXaHi3M Ta CHCTEMY [IBUTYHA, CTYACHT
MOBMHEH 3HATH. HOTO NMpW3HAUEHHS Ta PO3TAllyBaHHS SK Ha 30BHIMIHIN
MOBEPXHi, TaK 1 y CEpeauHi; SK MpaIfoe MEeXaHi3M; 3 sSKOro marepiairy
BUTOTOBJIAIOTHCS MOTO OCHOBHI JIeTali; MepeBarn W HEAOJIKH JaHOl
KOHCTPYKIII MEXaHI3MiB Ta OKpEeMHX CKJIaJaIbHUX OJWHHI (IPUOOPIB,
arperaris TOIIIP).

[Ticns BuBYeHHs OyIb-SIKOTO MeEXaHi3My Ta CHCTEMH CTYACHT
MOBMHEH YMITH HAKPECIUTH TI0 aM’STi HOTO MPUHIMIIOBY CXEMY, BIJIbHO
po3moBicTH mpo #oro OymoBy i poOOTYy TO PHCYHKY, BIANOBICTH Ha
3aIUTaHHS U CaMOIIEPEBIPKH.

VY mporieci HaBUaHHS CTYACHTH 3000B’s13aHi JOANUIMBO BiTHOCUTHUCS
JI0 HAOYHMX MOCIOHUKIB, MIJPYYHUKIB, HABYAJIBHOrO O0OJIaJHAHHS,
anpOoMiB 1 miakariB. Ha mo4aTtky KOXKHOTO 3aHATTSI YEpProBUH CTYHEHT
po3nae anbs00MH, TIaKaTH, METOJMYHI BKa3iBKH 1 MiIPYYHUKH, a IPH KiHII
3aHATTS 30upae 1 3;mae ix yjabopanty. /1o 000B’SI3Ky 4eproBOro BXOJUTh
TaKOX HaBEJCHHS MOPAAKY B 1Jab0opaTopii miciis 3aKiHUEHHS 3aHSATh.

Y TekcTi METOAMYHMX BKa3iBOK JAlOThCS TOCHIAHHS  Ha
PEKOMEHJIOBaHY JIiTepaTypy 3 BKa3iBKOI MOPSIKOBOTO HOMepa JpKepena i
CTOPIHKH, 1[0 BIAHOCSTHCS 10 AaHOi poboTH, Hanpukiar: [2], c. 64.



1 JABOPATOPHA POBOTA Ne 1.
3AT'AJIBHE YJIAIITYBAHHSA, KIACU®PIKALISA,
MNPUHIOUIT POBOTH I POBOYI ITPOLECH IBUT'YHIB
BHYTPIIIHBOI'O 3I'OPAHH

Meta po6oTH — BHBYMTH 3arajJibHE YJIAImITyBaHHSA 1 po0Oodi ITUKIH
MOPIIHEBUX YOTUPUTAKTHUX 1 IBOTAKTHUX JABUTYHIB.

Haouni nocidunku: anp0omu, Mmiakath 3 KOHCTPYKLIi 1 poOodnx
MIPOIIECIB ABUTYHIB BHYTPIITHBOTO 3TOPaHHS, CIAiin; PO3pi3Hi ABUTYHH B
300pi BA3-2101, MeM3-968A, 3M3-53, 'A3-24, sIM3-236, KamA3-740,
BA3-311, 3M3-402, 3M3-406, Z16XER, X25D1, Daewoo Matiz 0,8i MT
M19, MeM3-3071.

Hepenik NnIUTaHb, IO BUBYAKTHCH HA 3aHATTI

1. Knacudikariisi mOpIIHEBUX ABUTYHIB BHYTPIIIHBOTO 3TOpaHHS 1
BUMOTH, 1110 TIpe ABJISIOTHCS 10 HUX.

2. 3arajpHa cXeMa i IPUHIUI POOOTH OAHOIMIIHIPOBOrO ABUTYHA,
HOro OCHOBHI MexaHi3MH 1 cucteMu. OCHOBHI HOHSTTS 1 BU3HAYCHHS.

3. Poboui 1MKNIM YOTHPHUTAKTHUX 1 [BOTAaKTHUX MJBUTYHIB 3
PUMYCOBHM 3aMallOBAaHHAM Ta JU3EIbHUX JBUTYHIB.

4. TapukaTtopHa Jiarpama, iHAWKAaTOpHA i epeKTHBHA MOTYKHICTb.

5. PoGora OaratommmiHgpoBoro nBuryHa. KOHCTPYKTHBHI cXeMH
JBUTYHIB 3 PI3HUM YUCIIOM 1 pO3TalllyBaHHSIM IHIIIHJIPIB.

6. OcCHOBHI OIliHHI TIOKa3HUKK JABUTyHAa. CHOCOOHW IMiIBHMIIEHHS
MOTY>KHOCTI IBUTYHA. 3aCTOCYBaHHS HAJLYBY.

7. 30BHINIHS NIBHJKICHA XapaKTEPHCTHKA JBUTYHA Ta 1 XapakTepHi
TOYKH.

8. OcobnuBOCTI KOHCTPYKLIl IBUTYHA 3 MEepeaAKaMepHO-(aKeIbHUM
3anamoBaHHAM. KOHCTPYKTHBHI CXeMH 1 NPHHIMI POOOTH pPOTOPHO-
MOPIIHEBOTO, Ta30TypOIHHOTO JABUTYHIB 1 JBUryHa CTipIiHTa.
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Jlomamine 3aBaaHHs

Bumuiite OCHOBHI JaHi ABHIYHa y BiANOBIOHOCTI A0 BapiaHTy
3aBJIaHHSA:

— THII JBUTYHA, YUCIIO 1 PO3TAIlyBaHHS IIIIIHAPIB;

— aiaMeTp OWIIHAPA 1 X1 MOPIITHS;

— poGouwnii 06’eM (y JiTpax) ABUTYHA 1 CTYIiHb CTUCHEHHS;

— MakCcHMaJbHa TOTYXKHICTh 1 BIAMOBiMHA i WacToTa OOepTaHHS
KOJIIHYACTOrO Baja;

— MaKCUMAaJIbHUH 00epTaIbHUH MOMEHT i BiJIIIOBiIHA OMY 4acToTa
o0epTaHHs KOJIHYACTOTO BaJja;

— TIOPSIOK POOOTH IIITIHAPIB ABUTYHA;

— KUTBKICTh KOPIHHUX 1 IIATYHHUX HIMHOK KOJIHYAaCTOTO Baja.

HaxpecniTh y BiNOBIAHOCTI 10 BapiaHTy 3aBIaHHS: CXEMY JIBUTYHA
(nmomepeunuit  po3piz), MWOro IHAWKATOpHY JiarpamMy Ta 30OBHIIITHIO
XapaKTEePUCTHUKY.

KoHTposbHi 3anuTaHHs 1JIA caMonepeBipku

1. Ha sxomy 3araJibHOMY TIPUHIWII  TPAIIOIOTh  JIBUTYHHU
BHYTPILTHBOTO 3rOpaHHA?

2. llpuyHIMNoBa BiIMIHHICTHP MiX KapOIOpPATOPHUM JIBUTYHOM 1
JT3EIIEM.

3. InmukaropHa, edekTUBHA 1 JITPOBa MOTYXKHOCTI JBHUI'YHA, HOTO
KKA.

4. 1lIBuaKicHa XapaKTEePUCTHUKA JABUTYHA.

5. IlpunHnmi aii TBOTAKTHOTO 1 YOTUPUTAKTHOTO OeH3uHOBOrO J[B3
3 ICKpOBUM 3alaJiOBaHHAM Ta JU3EIHHOTO JBUTYHA.

6. IloHATTS MpO poOOUMil MpoIEC POTOPHO-TIOPITHEBOTO JIBUTYHA i
JIBUTYHA 13 30BHIIIHIM TiiBeIcHHAM Ternia (ABuryH CripiiHra).

7. T'a3oTypOiHHI aBTOMOOIIBHI IBUTYHH, 1X TIepeBaru i HeJIOMIKH.

Jlitepatypa: [1], c. 9-22, 65-69; [2], c. 45-46; [3], c. 27-30; [4], c. 20-
40; [5], c. 12-23; [6], c. 8-42; [8], c. 19-37.
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2 JABOPATOPHA POBOTA Ne 2.
KPABOIIUITHO-INATYHHUI MEXAHI3M

MeTa poGOTH — BHUBYNTH TPU3HAYCHHS 1 O3HAWOMHUTHCSI 3
KOHCTPYKTHBHAMH  CXE€MaMH  KPUBOIUUIIHO-IIATYHHUX  MEXaHi3MiB
JBUTYHIB BHYTPIIIHBOTO 3TOpaHHS, a TAaKOX BHUBYHTH MpPU3HAYCHHS,
B3a€MOJIIO 1 KOHCTPYKIIIIO IX AeTajei.

Haouni mnocioHuku: anp00MH, TUTAaKaTH-CXEMH 3 KOHCTPYKIIiL
aBTOMOOUTBHUX 1 TPAKTOPHUX ABHUTYHIB; PO3pi3Hi ABUTYHH B 300pi MeM3-
968A, BA3-2101, 3M3-53, BA3-311, I'A3-24, IM3-256, 31J1-130; meramni
1 By3/IM KPUBOIIMITHO-IIIATYHHUX MEXaHI3MiB.

Hepenik NIUTaHb, IO BUBYAKTHCH HA 3aHATTI

1. Tlpu3HayeHHs KPHUBOUIMITHO-IIATYHHOTO MEXaHi3My i BUMOTH,
10 Mpe SIBISIFOTHCS O HBOTO.

2. Unmianpn naBuryHa Ta iX HyMmepamis nOpH psgHoMy 1 V-
nmoniOHOMY posrtanryBaHHi. DopMu IMIIHAPIB TPH TOBITPSHOMY 1
piAMHHOMY OXOJNOKyBaHHi. ['171b31 HMUTIHPIB.

3. Konctpykiii ronoBok numninapis. opmu kamep 3ropaHHs.

4. Tlopmens 1 #oro emeMeHTH. 3amo0iraHHs 3aKIMHIOBAHHIO
nopirHs. OcoONMMBOCTI KOHCTPYKIT TOPIIHIB JBHUTYHIB 3 HPHUMYCOBUM
3aMmajloBaHHAM 1 JU3ebHUX JBHUrYHIB. [lopiiHeBi Kijbls, iX BUIM 1
pO3TalIyBaHHs Ha MOPILIHI.

5. Matyn. HlaTyHH] TiIIIATHAKH.

6. Kominuactuii Ban i ioro exemeHTH. POpMHU BaliB B 3aJI€KHOCTI
BiJl KUTBKOCTI 1 po3TanryBaHHs umiHApiB. OcbkoBa ¢ikcaris Bana. ['acHUKH
KPYTHJIBHUX KOJIMBaHb. MaXOBHK.

7. Kaprep. KopiHHi migmmnHuKd. 3acTOCYBaHHs MiJAIIUITHUAKIB
KOYEHHsI. YIIUIBHEHHS 1 )KOPCTKIiCTh KapTepa. KpimieHHs 1Buryna Ha pami.

8. YMoBu poboTH 1 Marepianu Aetanell KPpUBOLIMITHO-IIATYHHOI'O
MexaHizmy.  Jlormsx 32 KPUBOIIMITHO-IATYHHHM — MEXaHi3MOM.
HecnpaBHoCTi MexaHi3My 1 crocoOH iX yCyHEHHSI.
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a — UeHTPAIbHUH, 0 — 3 KpeHukomnpom a — 31 3MIIIEHHSM BiCl KOJIHYaCTOTO
Ta ILITOKOM BaJTy, 6 — 31 3MILIIEHHSM BiCi BEPXHBOI
Pucynok 2.1 — AKcianbHUI KPUBOIINITHO-  TOJIOBKH IaTyHa
IaTYHHUA MEXaHi3M Pucynok 2.2 — Jle3akcianbHuit

KPHUBOLIMITHO-IIATYHHUI MEXaHi3M

4

Pucynok 2.3 — KpuBomunHo- Pucynok 2.4 — Jle3akcianpHuit
MIATYHHUH MEXaHi3M 3 IPUIiITHAM KPHBOIINITHO-IIATyHHAH MEXaHI3M 3
MIATYHOM MPUYIITHAM IIaTyHOM 1 TTapalelbHIMH

OCSIMH T'OJIOBHOTO 1 6OKOBOTO
LIJTiHADPIB
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Pucynoxk 2.5 — Cumerpuunuii Pucynok 2.6 — MexaHi3M JBHTYHa
POMOIYHMI MeXaHi3M «Hopabepr»: [-VI — nuninapu

a — cxXeMa KOMIIOHOBKH B JBUTYHi, 6 — NpPUHIMIIOBA CXEMa, 6 — BapiaHT
KOHCTPYKTHBHOTO BUKOHAHHS
Pucynok 2.7 — besmarynnuii apuryH C. C. bananaina
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Pucynok 2.9 — MexaHi3Mm i3

a — III0CKa, O — IIPOCTOPOBHI
Pucynok 2.8 — MexaHi3M i3 maiiboro, 1aii6oro, o PiBHOMIPHO

10 00EPTAETHCS KOJINBAETHCS

1 NN S
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™ ln Ny
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1 — kopmyc, 2 — MaXOBHK, 3 — BUTOUKA, 4 — KpHIIIKa
Pucynoxk 2.10 — CuntikoHOBHI geMIdep KPYTHIFHUX KOJIWBAaHb

A-4

1 — MeTaniyHi poJIMKH, 2 — CTpivKa, 3 — KOPIYyC
Pucynok 2.11 — CurnikoHOBHH feMmdep 3 poIuKaMu



a — IS TaciHHS KOJHMBaHb HU3BKHUX YacToT, O, 8, 2, O — BapiaHTH 3’ €IHAHHA
MaXOBHKiB, 1, 4 — MeHIIIE i MACHBHE KUITBI, 2, 3 — TYMOBI KUTBIL, 5 — peOpa 0X0JI0KEHHS
Pucynok 2.12 — I'ymoBi neMndepn 3 1BoMa MaXOBUKaMU

1 — ToHKuit AUCK, 2, 3 — TyMOBI Kinblist, 4 — QPUKIIHHKI eneMeHT, 5 — MaXOBHK,
6 — mKiB
Pucynok 2.13 — lemndepu 3 po3aineHnMu GpUKIiiHIME eneMeHTamu (a),
ryMoBuMH 1 QppuKLiitHUME ernemenTamu (0, 6)

Pucynok 2.14 — Cuit i MOMEHTH, SIKi JiIOTh Ha KPUBOIINITHO-IIATyHHAI MeXaHi3M
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2,5 3,6 ¥ N5

Pucynok 2.15 — Cxema KoJIiHYacTHX BaJiB JIBUT'YHIB

9

EX XXX
EX XX

8
EXX XX Y XXXEXA
EXXIXY EXXETI

] ]
] ;/
] ]
] ]

10

1 — 600uKka, 2 — MpOTOYKA MiJ YHOPHE KiJbIle Manbls MOPIIHS, 3 — MPOTOYKH MiJ
OJIUBO3HIMHI KiNbIlst, 4 — MPOTOYKH MMiJ KOMIPECIiHI Kiiblld, 5 — MHHINE MOpIIHA, 6 —
TepMOKOMITEHCaliiHI Mpopi3H, 7 — robka mopuiHs, 8 — rosoBka mopiuHs, 9 — oTBopH IS
mpoxony ommeH, 10 — oxomomkysau, 11 — oTBip mopmHEBOro mnamels, 12 -
TEPMOKOMITEHCAIliliHI BCTaBKH, 13 — MOBepXHs, SKa yTBOPIOE HEoOXimHY (GopMy kamepu
3TOpaHHS YU HANPaBJIEHICTh pyXy cymimri, 14 — BUGIpKH B THUIII LTS KIIaNlaHiB

Pucynok 2.16 — KoHCTpyKIIist Ta €IeMEHTH TOPIITHS
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1 — mpsmokyTHOTO TIepepisy, 2, 3 — kiuHonoxi6Hi, 4-10 — ckpyueni, 11-14 — 3
OpOH30BMMH Ta OJIOB’SIHUMH BCTaBKaMU
Pucynok 2.17 — KOHCTPYKTHBHI CXeMH KOMITPECIITHUX Kilelb
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Pucynok 2.18 — ®opmu nepepizy OJIMBO3HIMHHX KiJIeTlb
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PucyHok 2.19 — KoHcTpykTrBHI hOpMHU MOPIIHEBUX NaJbLiB
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ha LA
—

a — 3 TIABAIOYHM TANIBIEM, 0 — i3 3alIeMJICHIM TalbleM
Pucynok 2.20 — INopIiHeBi TOJOBKH IIATyHIB

a — 3 IPSIMAM PO3HIMaHHSAM, 0, 6 — 3 KOCUM PO3HIMaHHIM
Pucynok 2.21 — KpuBOomuITHI TOJIOBKY IATyHIB
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a — IUTIBOBE, 6 — 0JJHO3YOOBE 3 CHIIOBUM 3aMHKaHHSM, 6 — 3aMKOBE IIIIOHOYHOTO
THUILY, ¢ — 10 JiHii 371aMy, 0 — MOPIBHAHHS MOHTa)XHUX BIaCTHBOCTEH 3 TOJIOBKOIO 3 MIPSIMUM
po3’eMoM
Pucynok 2.22 — Bunu npodisiB CTHKOBUX 3’ €IHAHb KPUBOIIHUITHOI TOJIOBKH IIATYHIB 3
KOCHM P03’ €MOM
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Pucynok 2.23 — IllatyHsi Gontn
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a — 3a JONOMOrOI0 JacTiBYaHOTO XBOCTa, 6, ¢ — Oonramu, ¢ — mrudramu Ta
LIMAITBKAMH
Pucynok 2.24 — Pi3Hi 3ac00M KpiIUICHHS IPOTHUBAr

JlomaniHe 3aBIaHHA

Bunumiite OCHOBHI JaHi JBUTYHA Y BIATIOBIIHOCTI JO BapiaHTy
3aBIAHHS:

— X1JT IOPILHS;

— JiaMeTp HUITIHIPA;

— pobouwii 00’ eM IIITIHAPA,;

— 00’eM KaMepH 3ropaHHs,

— OBHUH 00’ €M LMITIHJIPA;

— CTYIiHb CTUCHCHHS;

— OI[IHITH ABHUTYH MO BigHOMmEHHIO S/d.

CkJa/liTh BCl MOXIIMBI BapiaHTH MOPSJIKY POOOTH JIBUTYHA, YKa3aTH
HAMOLIBII MTOITUPEHHH.

HakpecniTb cxeMy KpUBOIIUITHO-IITIATYHHOT'O MEXaHI3MY.
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KoHTpoabHi 3anuTaHHs AJI51 caMonepeBipKu

1. OcHOBHI KOHCTPYKTHBHI MapaMeTpu [BUTYHa (XiZ TOpPIIHS,
JiameTp HWitiHApa, poOouMii 1 TOBHUHA 00’€M LMIIIHIpA, JTITpaX ABUIYHA,
CTYIIIHb CTHCHEHHS).

2. [lpu3HaveHHs CyXuX i MOKPHX Tib3. Ix mepesaru it Hemomiku.

3. Slki mepeBaru i HEMONIKU MOPIIHIB 3 aFOMiHIEBUX CIutaBiB? Jljis
YOTO MOPIITHI MiJIal0Th TOBEPXHEBOMY MTOKPHUTTIO?

4. SIxi 3ax0AM 3aCTOCOBYIOTH JUIA 3alO0IraHHS CTYKY IOPIIHIB MPH
HETPOTrPiTOMY ABHUTYHi?

5. [ki icHyIOTH cmocoOW KpIiIUIGHHS MOPIIHEBOTO MalbLs B
MOPIIIHI 1 IaTyHi?

6. ki mepeBard TOHKOCTIHHUX BKJIA HIIB?

7. Ha3BiTp MeToau OOpOTEOM 3 KPYTHJIBHUMH KOJNWBAaHHSIMU
KOJIIHYaCTHX BaJIiB.

8. Jlnst 9oro B MBUTYHI 3aCTOCOBYETHCSI MaXOBHK?

9. Po3kaxiTh po HACOCHY [Iif0 TIOPIITHEBUX KiJIeIIb.

10. HaBimo HampaBisifo4ii YacTHHI TOPIIHS HATAIOTh ENINTHYHY
thopmy?

11. Po3kaxiTh PO YCTAHOBKY i KPIiMJICHHS IBUTYHA Ha paMi.

12. Ha3BiTh TOJIOBHI HETIOJIAJKU JETANCH KPHUBOIIUITHO-IIIATYHHOTO
MeXaHi3My.

13. Po3kaxiTh Ha SIKUX MOJEISX JBHTYHIB 3aCTOCOBYIOTHCSI CXEMH
KOJIIHYACTHX BaJIiB, yKa3aHl Ha PUCYHKY 2.15.

Jliteparypa: [1], c. 40-150; [2], c. 46; [3], c. 33-42; [4], c. 41-52; [5],
c. 20-30; [6], c. 66-99; [8], c. 44-103.
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3 TJABOPATOPHA POBOTA Ne 3.
MEXAHI3M I'A30PO3IIOALTY

Mera poGoTMm — BHBYCHHS MpPHU3HAYCHHS 1 O3HAMOMICHHA 3
OCHOBHMMH  THNaMH  Ta30pO3NOAUIBHHX  MEXaHi3MiB  JBHUTYHIiB
BHYTPIIIHBOTO 3TOpPaHHS, & TaKOXX BUBYCHHS B3a€MOJIl 1 KOHCTPYKIII iX
JleTanen.

Haouni nocioanku: ans00Mu 3 KOHCTPYKIil aBTOMOO1JTiB; MIaKaTH-
CXEMH M0 KOHCTPYKILIii aBTOTPAKTOPHUX [BUTYHIB; PO3Pi3HI ABHUTYHH,
JIeTall 1 By3JIM Ta30pO3MOAUTFHIX MEXaHi3MiB.

Hepenik NnIUTaHb, IO BUBYAKTHCH HA 3aHATTI

1. Ilpu3HaueHHs, ynamTyBaHHS 1 pobOOoTa Ta30pO3MOMITHFHOTO
MeXaHi3My JBHTYHA.

2. llepeBaru i HeHONIKM Ta30PO3MOAIIFHUX MEXaHI3MIB 3 HIDKHIM 1
BEPXHIM PO3TalTyBaHHSIM KJIAIllaHiB.

3. Oco0muBOCTI Ta30pO3MOJiTY JABOTAKTHUX KapOIOpaTOpHHX i
JU3ENbHUX JIBUTYHIB.

4. T'a30p03MOUTbHI MEXaHI3MH 3 PO3MOJUIPHUM BajOM Yy TOJIOBII
UTIHAPIB 1 YMM BUKIIMKAHE 3aCTOCYBaHHS IaHOI CXEMH.

5. ®a3u razopo3noiny.

6. KoncTpykmii i Marepiaaw BITyCKHHX 1 BHITyCKHUX KJIallaHiB.
3a30py MK KJIAIaHOM 1 LITOBXaueM ab0 KOPOMHCIIOM 1 iX peryJroBaHHS.
MexaHi3M MOBOPOTY KJIaNaHa.

7. Tunu mpuUBOJIIB MEXaHI3MIB ra30po3MOiLTy: 3y0dacTa mepemada
OpsSIMOTO 3aderuieHHs a00 3 NPOMDKHUMH IIECTEPHSIMH, JIAHIIOTOBA,
peminHa abo koMOiHOBaHa mepe/ayi.

8. Tumnu 1TOBXaYiB: TApLIUACTi, HUITIHIPUYHI, POJUKORBI, BOXKIIbHI,
criocobu 3a0e3MevYeH st 00epTaIbHOTO PyXy IMITOBXAYiB.

9. OcobnuBocTi KOHCTPYKIT ~ Jerajied  ra30po3MOoAiIbHUX
MeXaHI3MIB: KJaNaHHI NPYKUHH Ta crnocobu X Qikcarii, Hampapisrodi
BTYJIKH 1 CiijIa KJlalaHiB, KOPOMHCIIa, 0C1 KOPOMHUCET 1 IITAHTH.

10. Dikcaris po3noIiIPHUX BaIIIB BiJl OCOBUX MEPEMIIICHB.
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OHY OHV/OHC OHV/OHC " OHV/DOHC
a 6 g 2

a — 3a JIOTIOMOT 010 IITaHTH P HIDKHEOMY PO3TallyBaHHI PO3IOIUIBHOTO By,
6 — MiIOMMOBHMM INTOBXa4yeM, @ — JBOMa KOPOMHCIAMH BiJ] OIZHOTO Kyjladka, & —
6e3nocepenniii mpuBoj yepes mrosxad, OHV — Bepxupoknamanna cxema, OHC — BepxHe
posramryBaHHsi posnoziapHoro Bamy, DOHC — cxema 3 ABOMa pO3MOAUTEHUMH BajJaMH
BEPXHBOTO PO3TAIIYBAHHS
Pucynoxk 3.1 — KoHCTpyKTHBHI BapiaHTi pO3MIIEHHS IPUBOAY KIIalaHiB

BMT

Bunyck
Bryck

HMT

Pucynox 3.2 — Jliarpama ¢a3 razopo3noaity
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a, 0, 8, 2, 0 — MEXaHiuHi, e — TiApaBiIiuHui, 1 — KOpIyc mTOBXaya, 2 — KIaraH,

3 — uryHxep, 4 — 3BOPOTHUI KJlanaH, 5 — npyKuHa
Pucynok 3.3 — [lIToBxaui

a, 6 — IPSIMOTOYHI CXeMH ra3000MiHy: KianaHHO-ulinuHHa (@) 1 nrivaHa (6),

6 — IIETIIbOBA
Pucynok 3.4 — Cxemu ra3o00MiHy JBOTaKTHOTO JABUTYHA
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Mexanism perymoBannst a3 rasoposnoxaiay 1,8 i, SV asuryna

BnyckHiit po3noaibHimit

Bumyckanit po3noaUTsHIit

IMoTy:kHicHE HOJIOKECHES Ionoxenns 30i1bMenHs] KPYTHOTO MOMEHTY

Brmyckruit po3noaiTsHmit
Ban

Touxka o6xoay naHmora

Bumyckuuit posnonubHiii

Bryckmmii posnoaimsHiii

— o Touxka oGxony nanmora
Brycksmit posnoaiTsHiit d
Ban

KuBaeHHA 0THBOIO

Hararau nanutora

Kepysanbunii kanan B

- R A

3BOpOTHIIT BUXOI OTTHBH "

Tl p

— Kepysanbuuii kanan A

lapounnivap 3 —
KprBaﬂbH“M HOPLLIHCI\I

Pucynok 3.5 — Mexani3m perynoBaHHs (a3 ra30po3moiry
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1 — ymopHa mraiida, 2 — MacnsHUN KaHai, 3 — TOMAaTHH POJIUK, 4 — BaXilib,
5 — rigpaBiiyHuMit WTOBXa4, 6 — KOPOMHUCIIO
Pucynok 3.6 — BaxinpHuii (@) 1 KOpOMECENbHUH (6) ITOBXadl

1 — minmHa, 2 — KyJbKOBHH KIilamaH, 3 — Kamepa BHCOKOTO THCKY, 4 — MpyXuHa
KJarnaHa, 5 — OTBip MaciIsTHOTO KaHaiy, 6 — kamepa HU3bKOTO TUCKY
Pucynok 3.7 — HuninapuyHuii riapaBiivHuil TOBXaY
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1 — rigpaBnivHMA KOMIIEHCATOP, 2 — IITOBXAY, 3 — PO3MOLIBHUI Baj, 4 — KiIanaH
Pucynok 3.8 — [IpuBon kiamnaHa 3 riipaBIiyHAM KOMIICHCATOPOM 3330py

JlomanHe 3aBaanHsA

HakpecniTh TOpPUHIUIOBY CXeMy Ta30pO3MOALTY JABWTYHA Ta
niarpamy Qa3 ra3opo3mnojily JBUTYHY, y BIJIOBIIHOCTI IO BapiaHTy
3aBJIaHHS.

KouTpoabHi 3anuTanHs AJ5 caMonepeBipku

1. Tunm MexaHi3MiB ra30po3MoIiTy.

2. TlepeBarm W HEMOJIKM MEXaHI3MIB Ta30pO3MOALTY 3 BEPXHIM 1
HIDKHIM pO3TalllyBaHHSIM KJIaNaHiB.

3. BruuB ¢a3 razopo3mogity Ha MOTYXHICTh 1 EKOHOMIYHICTB
JBUTYHA.

4. YuMm BIJpI3HAIOTECS YMOBH DPOOOTH BHITYCKHUX KIIATIaHIB Bij
BITyCKHHX?

5. Sk mizBUIIyeTHCS 3HOCO- 1 XKapOCTIHKICTH neTajeil MexaHi3My
razopo3noairy?
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6. Tlpu3HaueHHS TEIUIOBMX 3a30piB B KJIaMaHHOMY MeEXaHi3Mi i
CIocoOH iX peryIIOBaHHS.

7. Tumm mpuBOAIB MeXaHI3My Ta30po3MOAlTYy, IX TmepeBard W
HEIOJIKH.

8. YoMy po3nojiibHUI Ball 00epTaEThCs y JBa pa3d TOBIIbHIIIE
KOJIIHYacCTOr0?

9. YuM i sk BUPIBHIOETBCS TEMIIEpaTypa BUILYCKHOTO KianaHa?

10. Yum 3abe3neuyeThes piBHOMIPHHIA 3HOC IIITOBXAYiB 1 KJIanaHiB?

Jliteparypa: [1], c¢. 151-176; [2], c. 47; [3], c. 41-47; [4], c. 52-59;
[5], c. 30-36, 40; [6], c. 95-100; [8], c. 104-132.
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4 JTIABOPATOPHA POBOTA Ne 4.
CUCTEMA OXOJIOAKYBAHHAA

MeTta po0OTM — BHBYATH NPU3HAYCHHS, O3HAMOMHUTHCI 3
OCHOBHHMH THIIAMH CHUCTEM OXOJOMKYBaHHS aBTOMOOUIBHHX JBUTYHIB,
OpUHIMIAME X Jii, a TakoX crocobaMHu peryiioBaHHS IHTEHCHBHOCTI
OXOJIOJDKYBaHHS.

Haouni nocioHukm: anpboMM 1O KOHCTPYKLii aBTOMOOINIB;
TUTAaKaTU-CXEMH CHCTEM OXOJIOJ)KYyBaHHS aBTOTPAaKTOPHHUX JBHUTYHIB;
po3pizHi aBuryHH B 360pi MeM3-968, BA3-2101, I'A3-24, 3M3-53, 31JI-
130, AM3-236, BA3-311; By3mm i [etam CHCTEMH OXOJOIKYyBaHHS
JIBUTYHIB.

IlepeJiik NMTaHb, 10 BUBYAKOTHCSI HA 3aHATTI

1. INpuzHaueHHs, 3arajbHa cxXeMa 1 NOPUHOUO [ii  CHCTEMH
OXOJIOZKYBaHHSI; TEIUIOBUH PEXHUM JIBUT'YHA 1 CIIOCOOU HOT0 perystoBaHHs.

2. PO3rnsiHyTH KOHCTPYKTHBHI OCOOJIMBOCTI CHCTEM OXOJIOJKYBaHHS
1 onayrtoBanHs aBToMoO1TiB 3A3-968 1 BA3-2101 (puc. 4.1).

3. IlepeBarn # HEmONIKH CHCTEM 3 PIAWMHHUM 1 TOBITPSIHUM
OXOJIOIPKYBAaHHSIM, @ TaKOX CHUCTEM OXOJIO[UKYBaHHSA 3 IPUMYCOBOIO 1
TepMOCHU(OHHOIO CXEMaMH IUPKYJIAIIT 0XO0JIO/HKYIOUOT PiANHHU.

4. CnocoOu TiZBEICHHS OXOJIOMKYIOUOTO Tijla JIO HaHOimbII
HATPITUX €JIEMEHTIB JIBUTYHA.

5. PigiHM 3 HH3BKOIO TEMIIEPaTypolO 3aMep3aHHs, IX CKIagd i
3aCTOCYBaHHS.

6. ABromaru3aris BKJTIOUCHHS BEHTHJISITOPA CHCTEMHU
oxonomKyBaHHs (puc. 4.4) Ta i BIUIMB Ha TEIUIOBUM pPEXHM, 3HOC i
€KOHOMIYHICTb JBUTYHA.

7. OcoOnMBOCTI KOHCTPYKIIi €JIEMEHTIB CHCTEM OXOJOKEHHS:
HACOCIB 1 BEHTHJISITOPIB CUCTEM PIJIMHHOTO OXOJOKEHHS, TEPMOCTATIB i3
TBEPJUM 1 PpIJKUM HAMOBHIOBaYaMHM, pajiatopiB 1 ix KiamaHis,
PO3LIMPIOBATLHUX 0aYKiB, NITOPOK 1 5KaJIk031 pajIiaTopiB.
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Pucynok 4.1 — Cxema cuCTeMH 0XOJIOKYBaHHS JBUTYHA aBTOMOOLIA
BA3-2101

1 - BixBinHa TpyOKa, 2 — TepmocTat, 3 — Tpybonposiz, 4 — 06BixHMI TpyOOoIpOBia, 5 —
BepXHiil 6avok pajiatopa, 6 — pamiatop, 7 — BiIUEHTPOBHH Hacoc, 8 — pO3IMINPIOBAIEHUM
0a4ok, 9, 10 — 3’eqHyBaNBHI TPYOKH

Pucynok 4.2 — Cxema cHCTEMHU 0XOJIOHKEHHS 3 PO3IMINPIOBATEHUM OauKoM



a — My}Ta BHKIIOUEHa, 6 — My(pTa BKIOYeHa, 1 — OiMmeramiyHa NpyKWHA, 2 —
PYXJIMBHI INTOK, 3 — BaXiJb KiIamaHHa, 4 — MPOMIKHHIA JAUCK, 5 — *KHUBUJIbHA Kamepa, 6 —
KOPITYC BOJITHOTO Hacoca, 7 — kopryc MybTH, 8 — danens Baity, 9 — poboya kamepa, N, —
yacToTa 00epTaHHs Ha BXOJi, N — 9acTOTa 00epTaHHS BEHTHIISITOPA

Pucynok 4.4 — Mydta VISCO
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a —tepmocrtar: 1 — kopiyc, 2 — KiIamnaH moJadi piuHu 10 paaiatopa, 3 — cinb(hoH,

4 — npyxuHa, | — no paniaropa, Il — i3 nBuryHa, |l — Ha mepenyck, 6 — mapomnoBiTpsiHAI

KJanaH: 1 — moBIiTPsHUMN KlamaH, 2 — MapoBHH KiIanaH, 3 — MapoBiBiTHUN MaTPyOOK
Pucynok 4.5 — Cxemu TepMocTata i HapoIOBITPSHOTO KiIalaHa
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Pucynok 4.6 — Cxema poOOTH TEpMOCTATY ABUT'YHA aBTOMOO1IIS
BA3-2101
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Jlomamine 3aBaaHHs

Bunuinite OCHOBHI JIaHI CUCTEMH OXOJOJPKYBaHHS Y BiIIOBIIHOCTI
JIO BapiaHTy 3aBJlaHHS:

— THII 1 EMHICTh CUCTEMHU OXOJIOJUKYBaHHS,

— THUI pajiaTopa i mapameTpu poOOTH MapOBO-TIOBITPSHOTO KJIallaHa;

— THI TEPMOCTaTa i mapameTpu poOOTH HOTO KJIalnaHiB,;

— THII 1 MICIIe pO3TallyBaHHS PiAMHHOTO HACOCA;

— TIPUBIJ PiIIUHHOTO HACOCA,

— crocid peryJroBaHHS HATSTHEHHs Tacy BEHTUIISATOPA;

— cmoci0 migBeAeHHsS XONOAHOI PiAMHM 100 HANOLIBLI HArpiTHX
JleTajneil IBUryHa,

— HOPMAJIBHUM TEMIIEPATYPHUM PEXKUM JABUTYHA,

HaxpecniTh: IpUHIMIIOBY CXeMYy CUCTEMH OXOJIOJPKYBAaHHS IBUTYHA;
YKaXIiTh CTPUIKAMH IHUPKYIAIII0 OXOJOPKYIOUOI PIAWHU MO BEIUKOMY 1
MaJIOMy KPYTY; CXeMY 3aCTOCOBYE MOTO TEpMOCTATa 1 KaXKiTh HOTO AeTali.

KoHTposbHi 3anuTaHHs 1JIA caMonepeBipku

1. [Mpu3HaueHHsI CUCTEMH OXOJIOKYBaHH 1 i1 yacTHH.

2. [Ipu3HaveHHs TepMocTaTa i IPUHIUI HOTO POOOTH.

3. IlepeBaru 3akpUTOi CUCTEMH OXOJIOJKYBAHHS.

4. OnTUManbHUN TEIUIOBHH PEXHM, CIIOCOOM HOr0 peryioBaHHS i
KOHTPOJIIO.

5. KorcTpykiist i po6oTa BOASHOTO Hacoca, MyCKOBOTO MiirpiBaya i
ormaioBaya KabiHU (caJoHy) aBTOMOOLIIS.

6. [lpaBuna 3actocyBaHHS 1 CKIaJ pPIIMHA 3  HHU3BKOIO
TeMIIEpaTypOIO 3aMEP3aHH.

7. Slke mpu3HAaYEHHS BOAOPO3MOAUTEHOT TPpyOu?

8. [Ipu3HayeHHs MapOBO-MIOBITPSIHAX KJIAITaHiB.

Jliteparypa: [1], c. 294-300; [3], ¢.57-59; [4], c. 101-126; [5], c. 42—
48, 54; [6], c. 173-182; [8], c. 149-169.
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5 JABOPATOPHA POBOTA Ne S.
CUCTEMA MAIIEHHA

MeTa poGOTH — BHUBYHTH TPU3HAYEHHS 1 O3HAWOMHUTHCSI 3
OCHOBHMMH THUIIAMH CHUCTEM MAalleHHS aBTOTPAKTOPHHUX JBUTYHIB, iX
NOPIBHSUTBHUN aHami3 1 001acTi 3aCTOCYBaHHS.

Haouni mnociOnumku: amp00MH TIO KOHCTPYKIIi aBTOMOOIIIB;
TUTAKaTH-CXEMH CHCTEM MAIIeHHS aBTOTPAKTOPHHUX JBWTYHIB; PO3Pi3HI
JIBUTYHHU B 300pi MeM3-968; BA3-2101; 'A3-24; ’'A3(3M3)-53; 31J1-130;
SIM3-236; BA3-311; By3nu 1 neTani cicTeMy MaIlleHHS TBUTYHIB.

Hepenik NIUTaHb, IO BUBYAKTHCH HA 3aHATTI

1. Ilpu3HaueHHs, 3arajbHA CXe€Ma i MPUHIINI dii CHCTEMH MaIleHHS
1 crIocoOM MaIlleHHSI OKPEMUX JIeTallei TBUTYHA.

2. Knacudikalis cucteM MaIieHHs.

3. Ilpuctpiii i poboTa MacIsTHUX HACOCIB i MacIIOMpPHUITMAaYiB.

4. ABTOMATHYHI KJIallaHW B CHCTEMi MAIIECHHS, 1X MpHU3HAYeHHS,
po3TanryBaHHs 1 po0oTa.

5. Cnoco6u moaadi onuBY A0 TTOBEPXOHB, IO TPYTHCAL.

6. Lnsax mpoXomKeHHS OJMBU B CUCTEMIi MaIlleHHS.

7. Criocobu OYMIICHHS 1 OXOJIOJKYBaHHS OJIMBU. BynoBa ¢inbTpis
rpy6oi 1 TOHKOI OYHCTKH, OXOJO/DKYBAauyiB OJHMBH Ta Miclsi iX
pO3TaIIyBaHHS.

8. XapakrepucTrka MOTOPHHX OJIMUB, MapKyBaHHS OJIMB 1 BHMOTH,
0 TIPE IBJISTFOTHCS 0 HUX.

9. Cucrema BeHTHJIAIIIT KapTepa ABUTYHA i CIOCOOH i 3iCHEHHSI.

10. KonTpoms 3a piBHEM OJMBU B KapTepi, THCKOM OIIMBH B
TOJIOBHIM MaricTpaii Ta HOro TeMIepaTyporo.

11. VYscHUTH OCHOBHI BiIMIHHOCTI CHCTEM MAIlleHHS IBUTYHIB 3
CYXHM KapTEepPOM.



Pucynok 5.1 — [IpuHuunoBa cxema cUCTEMH MallleHHS JBUTYHA
JlomaniHe 3aBaanHsA

Bumnumiite OCHOBHI  JaHi CHUCTEeMHM MAIICHHsS JBUTYHA Y
BiJIIOBITHOCTI JI0 BapiaHTy 3aBAaHHS:

— THI CHCTEMH MaIlleHHS.

— MapKa OJIMBH, IO 3aCTOCOBYETHCS.

— €EMHICTh CHCTEMH MAaICHHSI.

— THI (QITBTPa TOHKOTO OYHIIICHHS.

— THM QUTBTpa TPYOOTO OUHIIEHHS.

— THI MacJoNpuiMaya.

— THUIT MacJISTHOTO Hacoca.

— KUIBKICTh 1 TPU3HAYEHHS KJIANaHiB CUCTEMH MaIICHHSI.

— MICIISl YCTAaHOBKH KJIATIaHiB.

— NP SKOMY THUCKY BiIKPHBAIOTHCS PEAYKIIHHUNA KiIanaH i KiamaH
MAacCJISIHOT'O pajiaropa?

— cnoci® 0XOJOKYBaHHS OJIUBU.

— crmocid BeHTHIIALIT KapTepa.

— TepediKk Jeraiel, W0 3MallylThCHd I TUCKOM 1 IIif
PO30OpPU3KYBaHHSIM.

— TMepioAMYHICTh 3MIHH OJIMBH 1 IPOMUBKHU 200 3MiH QibTpa.
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HaxkpecniTh: NPHUHIMIIOBY CXEMy CHCTEMH MAalleHHS JBUTYHA 1
MOKaXITh CKJIAMOBI YaCTWUHU: 3amoODKHWAK KiamaH, (UIBTP TOHKOTO
OuuIIeHHs; GiIbTp TpyOOro OYMINEHHS; PpEAYKLIMHWUN  Kiamnas;
NEepernyCKHU KiIamaH; MaclIssHUH Hacoc, MAacjsiHUH pajiaTop; TOJOBHY
MacJIsIHy MaricTpalib; OJIMBO3AJMBHY TOPJIOBHHY; CITKYy MaciolpHuiiMaua,
MIaTYHHI 1 KOPiHHI MiJIIAMTHUKA; JATIYUK TEMIIEpaTypH OJHMBH; JATUHK 1
MOKAXYMUK THCKY OJIMBU; MOKKYHMK PIiBHS OJMBH B MiAJIOHI KapTepa,
cxeMy (iTpTpa BiAIEHTPOBOI OYMCTKH OJMBH 1 MOKAXITh HOTO AeTami (s
JIBUTYHIB JIETKOBUX aBTOMOOLTIB HAKpECHiThb CXeMy HOBHOIIOTOYHOTO
narnepoBoro (QinbTpa i MOKaxiTh HOTo AeTani).

KoHTposbHi 3anuTaHHs 1JIA caMonepeBipku

1. [MpuzHaueHHs i 3arajgbpbHa OyI0Ba CUCTEMH MalICHHS.

2. 3 AKHX CKJIaJ0BHX YaCTHUH CKJIAJacThCI CUCTEMA MAILlEHHA?

3. flxi  pmerami  Ccy4acHMX ~— JBUTYHIB  3MAamIylOTBCS X
PO30pU3KYBaHHM, 1 SIKi ITiJ{ THCKOM?

4. Slx BmamrToBaHMH 1 Tpamoe QUIBTP BiJIEHTPOBOTO OYMIIECHHS
OJIUBH?

5. flk BKIIOWAOTECA B CHCTEMy MalleHHsA (imeTpu rpyboro i
TOHKOTO OYMIICHHS OJINBY 1 YOMY NPUHHATHIA TAKUH MOPSIOK BKIIOUCHHS?

6. SIke mpHU3HAYEHHS aBTOMAaTHYHUX KJIANIAHIB B CUCTEMI MaIIEHHS?

7. SIki peranmi [BUTYHAa 3MaIIyIOTbCA MYJIbCYIOUUM CTPYMEHEM
OJIUBU?

8. flxka  BiAMiHHICTP B TpUHOMII Al Ta  yJamITyBaHHSA
MIOBHOIIOTOKOBOI 1 HE TOBHOIOTOKOBOT Mac/siHUX LHEHTpUGyr?

9. llpu3HayeHHs BEHTWIALIT KapTepa i criocoOu i1 3aiiicCHEeHHS.

10. Knacudikamis i mo3Ha4eHHS MOTOPHHX OJHMB. Bumoru, mio
npen’ ABISIIOTHCS 10 HUX.

Jliteparypa: [1], c. 277-293; [2], ¢.79; [3], c.66-68; [4], c¢. 126-155;
[5], c. 3641, 45; [6], c. 166-173; [8], c. 132-149.
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6 JTABOPATOPHA POBOTA Nt 6.
CUCTEMA KUBJIEHHA KAPBIOPATOPHOI'O IBUI'YHA

Meta po60oTH — BUBYHTH IIPU3HAYEHHS 1 3arajibHy OyJIOBY CHUCTEM
JKUBJICHHSI KapOIOpaTOpHUX [BUTYHIB, a TaKOXX NMPHU3HAYCHHS, OYIOBY 1
po0oTy X CKJIaZOBUX YaCTHH.

Haouni mocionukmu: anp00MH MO KOHCTPYKIii 0a30BHX MOIENeH
aBTOMOOI1JIIB; TIAKaTU-CXEMH PO CHUCTEMY J>KMBIEHHS KapOrOpaTOpHUX
JIBUTYHIB; By3JH, JeTall 1 NI CUCTEMH KUBJICHHS.

IlepeJiik nMTaHb, 0 BUBYAKTHCS HA 3aHATTI

1. Ilpu3HauenHss 1 3aragbHa  CcXeMa  CHCTEM  JKUBJICHHS
KapOIOpaTOPHUX [IBUTYHIB TAIWBOM 1 MOBITpsAM. BuBUWTH enemMeHTH
CUCTEM KHBIICHHS 1 pO3TallyBaHHS iX Ha aBTOMOOLII.

2. TlanpHe 11 KapOIOPATOPHHX JBUTYHIB, HOrO MapKyBaHHS 1
BHUMOTH, 1110 TPe ABIAOThCS. OKTaHOBE YMCIIO OCH3UHY.

3. Ilpomec cyMimoyTBOpeHHS B KapOIOPATOPHUX IBHUTYHAX i CKIIAJ
TOPIOYUX CyMillIeH.

4. CnocoOu KoMITeHcaIlil roproY0i CyMilli.

5. CxeMH OCHOBHMX TalUBHO-AO3YIOUMX CHCTEM 1 poboTta
KapOropaTopa Ha pi3HHX peXHMax: IpU ITyCKaHHI XOJOAHOTO ABUIYHA; B
pEeKUMax MaJIuX O0OOPOTIB XOJIOCTOTO XOJy; MPH MEPEXiJHUX 1 CepeIHIX
HABaHTAXXEHHSX; B PEXHMI IOBHOI IMOTYKHOCTI IOBUTYHA; B DPEXHUMI
EKCTPEHOTO MIPUCKOPEHHS.

6. CucremMa  >KMBJEGHHS 3  CIIEKTPOHHUM  pETyIIOBaHHAM
BIIOPCKYBAHHS MaJINBa.

7. BrmuB ckimamy cyminni Ha MOTYXHICTb 1 EKOHOMIYHICTh JIBUTYHA.

8. IlpusnaueHHs, OymoBa i poOOTa CKJIAJOBUX YAaCTHH CHUCTEMH
KUBJICHHSI KapOIOpaTOpHUX JIBUTYHIB: KapOioparopa i WOro CKIaJOBUX
YaCTWH; NaNMBHHUX (IiTbTPIB; MATUBHOIO HAcOca, NAIWBHOTO 0Oaka,
MOBITPSIHOTO (iNBTPa; TAYIIHMKA IIYMYy BHITYCKY BiJIIIPalbOBaHUX ra3iB;
oOMeXyBaya MaKCHMallbHOT 4YacTOTH OOepTaHHs KOJIIHYAaCcTOro BaJia
JIBUTYHA.
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a — TOJIOBHA JIO3yI0UYa CUCTEMa, 6 — CHCTeMa XOJI0CTOr0 X0y, 6 — eKOHOMaii3ep,
2 — HacOC-MPHCKOPIOBaY
Pucynok 6.2 — Cxema cucteM i mpuctpoiB kapOropaTopa
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18
+19
20

1 — Oensobak, 2 — MaNMBHUN HACOC 3 EJIEKTPONPHUBOAOM, 3 — MEPEMyCKHHI
mpuctpiii, 4 — mamuBHui OineTp, 5 — TepMoBUMHKAY, 6 — [mATYMK TeMIEpaTypH
OXOJIO[DKYIOUOi pimuuHu, 7 — maauBHa (OPCYHKA 3 ENEKTPOMATHITHUM KepyBaHHsM, 8 —
JAaTYUK IIOJIOKEHHs JApocelbHOl 3aTyiaku, 9 — npocensHa 3arynka, 10 — myckoBa
elieKTpoMarHiTHa (Qopcynka, 11 — perymoBalbHHI TBUHT monmadi moBitps, 12 —
peryIoBaJbHIN TBUHT CKJIaIy CyMIillli Ha peXHMI X0JI0CTOro xoay, 13 — BuMiproBad BUTpaT
noBiTps, 14 — nmemmdepna miactuHa, 15 — HMOBOpoTHa MiNNpYXWHEHa IUIacTUHA, 16 —
pEryJsaTop TUCKY ManvBa, 17 — BUMHKAY 3anaioBaHHs, 18 — GJIOK MepeTBOPEHHS CHTHATIB
nmartuukiB, 19 — akymymsitopua Oatapesi, 20 — enekrpoHHuil OnOK KepyBauHs, 21 —
TepeprUBav-pPO3NOAITEHAK

Pucynok 6.3 — Cxema cucTeMu YHOPCKYBaHHS MaJMBa 3 €IEKTPOHHUM KepyBaHHAM

a — cXeMa eIeKTPOMAarHiTHOI gopcyHku: 1 — kopmyc, 2 — knamad, 3 — 0OMOTKa
MAarHity, 4 — KOHTaKTH, 5 — MAIMBONPOBiA, 6 — (iIBTp, 7 — Ocepls eNEeKTPOMATHITY, 8 —
cigno, 6 — enekrpomarHiTHa ¢opcyHka ¢ipmu bomr: 1 — kopmyc, 2 — posmoponryBay, 3 —
3aMUKalo4a rojika, 4 — ynop Oypry, 5 — maiida, 6 — npyxuHa, 7 — ocepis eJIEKTPOMarHiry, 8 —
¢inpTpyrounii enement, 9 — mrynep minBoxa manusa, 10 — perymoBanbHul rBUHT, 11 —
oOMoTKa MarHity, 12 — skip

Pucynok 6.4 — @opcyHKH 3 e1eKTPOMArHiTHUM KepyBaHHAM



46

a — UeHTpanbHe (OJHOTOYKOBE) BIIOPCKYBAaHHA IaMBa, O — PO3IOIIIECHE
(OaraToTOYKOBE) BIIOPCKYBAHHS MallKBa, 1 — mojaya majauBa, 2 — HaJIXOKCHHSI MOBITps, 3 —
JpocenbHa 3aTyIKa, 4 — BICKHUI KOJEKTOp, 5 — hopcyHKH, 6 — IBUrYH

Pucynok 6.5 — Cxema npurotyBanHs po0o4oi cymini

I LLTTIS ST /7/{}'/7/ s

3
a 7]

a — eNeKTPOMEXaHIUYHMH AaTyuk: 1 — IBHHT peryJioBaHHsS CyMilli Ha XOJOCTOMY
X0, 2 — 3aTyiKa JaT4hKa BUTpAT MOBITps, 3 — cTomop, 4 — KOMIICHcaliifHa 3aTyjKa, 5 —
nemmpepHa Kamepa, 6 — ImaTYMK TeMIlepaTypd TOBITpS, 6 — TEPMOAHEMOMETPHYHHUI
natduk: 1 — xopmyc, 2 — po3kapioBanbHa HUTKa, 3 — COIJIO
PucyHok 6.6 — JlaTunky BUTpAT MOBITPS

a — pOTOPHHH 13 pOJMKaMHU, 6 — ECTEPEHYACTHH 13 BHYTPIIIHIM 3a4eTICHHM,
6 — BIILICHTPOBUIA
Pucynok 6.7 — KoHCTpyK1iT NaIMBHUX HACOCIB 13 €IEKTPOINPUBOIOM
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1 — Kopmyc BITyCKHOTO KiamaHa, 2 — BIyCKHUH KJianaH, 3 — KOPITyC HarHiTaro4oro
KianaHa, 4 — Har”itarouui knamad, 5 i 23 — mTyrepu, 6 — oOMeyBau HarHiTaKO4YOTrO
KJanaHa, 7 — mpokJanka, 8 — mpocraBka, 9 — niadpparma, 10 — reunT, 11 — rymoBa moayiika,
12 — mrrok miapparmu, 13 — xopmyc enektpomarHity, 14 — xiema, 15 — kpumka, 16 —
npyxuHa, 17 — nuck miapparmm, 18 — maitba mns neHTpyBaHHS Aucka, 19 — BepxHii
3aTHCKHUHN Auck niapparmu, 20 — citqactuid GineTp, 21 — nmpoOka, 22 — rojgoBKa Hacoca

Pucynoxk 6.8 — [liapparmoBuii Hacoc 3 eNEKTPOMAarHiTHAM IPHUBOIOM

Jlomanine 3aBaanHsa

Bumumrite OCHOBHI JaHI CHUCTEMH >KHBIIEHHS KapOIOPaTOPHOTO
JIBUTYHA Y BIAMOBITHOCTI IO BapiaHTy 3aBJaHHS:

— EMHICTh MAJIMBHOTO 0aKa,

— THII IAJTMBHUX (PLIBTPIB,;

— THII MAJJUBHOT'O HACOCA 1 THCK, 110 PO3BHUBAETHCS HUM,

— THUTI KapOroparopa;

— METOJ| KOMITEHCAIIil TOPrY0i CyMIlIli;

— MiHIMaJbHA MIUTOMA BUTpPATA MaJINBa,

— KOHTpoJIbHa BUTpaTa nammsa (11/100 km);

— T 00MeXyBaya YaCTOTH 0O0epTaHHS;

— XapaKTepUCTHKA NaJUBA, 1110 3aCTOCOBYETHCSI.
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HaxkpecniTe: 3aranbHy NPHHIMIIOBY CXEMy CHCTEMH JKHBIICHHS,
CXeMy pOoOOTH CHCTEMH B OJIHOMY i3 PEXHMIB: NPH IyCKaHHI IBUTYHA,
MaJIuX 00OpOTax XOJOCTOTO XOHy, CepeIHbOMY HaBaHTa)KEHHI,
MaKCHUMAaJIbHIH MOTY>KHOCTI 200 TPUCKOPCHHI.

KoHTpoabHi 3anuTaHHA 1J151 caMolepeBipKu

1. Tlpu3HaveHHS CHCTEMH KUBJICHHS Ta il OCHOBHHUX YaCTHH.

2. Sk BHOIMBaEe CKJIAA TOPIOYOi CYMIlNl Ha TMOTYXHICT 1
€KOHOMIYHICTh JIBUTYHA?

3. Bynora i mpuHIHII POOOTH €IEMEHTAPHOTO KapOropaTopa.

4. VYnamryBaHHS i poOoTa NaTuBHUX (QUTBTPIB 1 OEH30HACOCIB.

5. Cmocobu miairpiBaHHs TOPIOYOi CyMilIIi.

6. XapakTepUCTHKH eIEMEHTapHOTO 1 11eallbHOTO KapOroparopa.

7. KoedimieHT HaAMWIIKy TMOBITpA WOTrO 3HAYEHHS /IS TOPIOYOL
CyMIIIli Ha Pi3HUX peKUMax poOOTH ABUTYHA.

8. VYnmamryBanHs 1 poOoTa cHcTeM KapOropaTopa: ITyCKOBOTO
HPUCTPOIO; CHUCTEMH XOJIOCTOTO XO/AYy; TOJOBHOI [O3yIO4YOi CHCTEMU;
eKOHOMaii3epa (eKOHOCTaTa); Hacoca-MPUCKOPIOBaya.

9. bararokamepHi kapOIOPaTOPH, CXEMHU BKIIOUYCHHS 1X JIPOCEIBHUX
3aTYJIOK.

10. VYnamryBanHsA i pob6oTa 0OMEXyBayiB MakCHMAaJIbHOI YacTOTH
o0epTaHHs KOJITHYACTOTO Baja JBUTYHA.

11. Ha skoMy NpHHIMITI MPAIIOIOTh TACUTENI IIYMYy Ha BIYCKaHHI
TIOBITPSI 1 BUITYCKAHHI T'a3iB, IO BiIIIPaIOBaN?

12. IlpuHiun poOOTH CHCTEMH JKUBJICHHS 3  EIEKTPOHHHM
PETYIIOBAaHHSM YITOPCKYBaHHS MAJINBA.

13. TokcuuyHI KOMIIOHEHTH Tra3iB, M0 BIANpPAIIOBAIM Ta iX
periiaMeHTyBaHHS JAiF0YMMH HOPMAaTHBHUMH JJOKyMEHTaMH.

Jliteparypa: [1], c. 187-270; [2], ¢. 92-95; [3], ¢.130-162; [4], c. 157—
232; [5], c. 48-66; [6], c. 127-147; [8], c. 184-215.
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7 IABOPATOPHA POBOTA Ne 7.
CUCTEMA KUBJIEHHA JAU3EJIIB

Meta po0oTu — BUBUNTH MPU3HAYEHHS 1 3arajbHE yJIallTyBaHHS 1
poOoTy cuCTeM KHUBIICHHS TU3ENbHUX ABUTYHIB Ta X CKIaJOBUX YaCTHH.

Haouni nocioanku: ans00Mu 3 KOHCTPYKIil aBTOMOO1JiB; MIaKaTH-
CXEMH TI0 CHCTEMaM >KUBIICHHS JU3EIbHUX JBUTYHIB; PO3PiI3HUI CHIIOBHIT
arperar $IM3-236; By3nm, agetami 1 TpWIAgN JKUBJICHHS U3EITHHHIX
JBUTYHIB.

Ilepesik nMTaHb, 110 BAUBYAKTHCH HA 3aHATTI

1. Tlpu3HaueHHss 1 3arajbHE YJIAIITYBaHHS TMAJIUBHUX CHUCTEM
JKUBJICHHS YOTUPHOX 1 IBOTAKTHUX aBTOTPAKTOPHUX JH3EIiB.

2. VYnamtyBaHHS ~ MalMBHUX  0aKiB, MNaJUBO-MiJKaYyBaIbHUX
HacociB, GiIBTPiB rpyOOro i TOHKOTO OYMIICHHS ITaJIHBA.

3. Crnoco0Ou perynoBaHHS MMOYATKY 1 KiHIIA MTOa4i MMajJnBa.

4. TlpwHnwI Aii cexiii Hacoca BUCOKOTO THUCKY.

5. Bymoa 1 pobGora dopcyHok 1 Hacoc-opcyHOK. Tuck
YIOPCKYBaHHS MaJINBA.

6. [lpuHnMn mii TUTYHXXKEPHHX TalWBHUX 0araTOCEKmiHHUX 1
PO3MOAINBHUX HACOCIB BUCOKOT'O THCKY.

7. Pobota mpucTpoiB aBTOMAaTHYHOI 3MiHM KyTa BHUIIEPEIKCHHS
BIIOPCKYBaHHSI [TAJIMBA.

8. INpusHauenHs, OynoBa i poOdOTa peryiroBaya 4acToTH oOepTaHHs
KOJIIHYACTOrO Bayia. MexaHiuHi 1 THEBMATUYHI KOPEKTOPH.

9. JluzenbHe nanuBo. LleTaHOBE YKCIIO.

10. Cnocobu cymimoyTBopeHHs B nu3ensx. HeposmineHi kamepu
3ropaHHsi, 00’eMHe, 00’€MHO TUTIBKOBE i MPHUCTIHKOBE CyMillIOyTBOPEHHS.
PosmonineHi kamepy 3ropaHHs — BUXPOBI KaMEpH 1 TiepeKaMepH.
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a 7]
a — 13 CTAaTUYHUM 3apsoM, O — i3 3aBUXPEHHSIM ITOBITPS
Pucynok 7.2 — ®dopma kamep 3ropaHHs i po3TairyBaHHs (GOPCYHKH B IIPOLIECi
BIOPCKYBaHHS MaJIBa

PucyHnok 7.3 — ®opma kamepu Pucynok 7.4 — ®opma BUXpeBOi KaMepu
3rOpaHHs 1 po3TanryBaHHs (OPCYHKH B 3TOpaHHS 1 MicIle PO3MIILCHHS (POPCYHKH
M-cucremi (cucrema MAN)
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Pucynok 7.5 — ®opma nepeakamepu i Miciie po3TairyBaHHA (OPCYHKH

Tk /© KyTa Hoeopomy KoTiHuacmozo eany
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Kym nosopomy KOTIHYACTO20 8any \p

1 — OesnocepenHe BIOPCKYBaHHs, 2 — Oe3MOcCepeAHE BIOPCKYBaHHS TMajiuWBa 3
PO3MOJIJIOM 0 CTiHKaX KaMepH 3ropaHHs, 3 — BIOPCKyBaHHS y mnepeakamepy (3a) i
OCHOBHY Kamepy 3ropanHs (3b), 4 — BIOPCKYBaHHSI CTPYMEHIO MajniBa B CTATHYHUN 3apsijl
(mBHrYH i3 TypOOHAITyBOM)

Pucynok 7.6 — KpuBi 3MiHN BHIUICHHS TEIUIOTH
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— 3BOPOTHIH KIamaH,

3

— TOJIOBHI

po3moporryrouu, 2

— IOPOXXHUHU

a, 6, ¢ — orBopu: 1 —

1,57

HpeHI/I3lI/IHi TIOBEPXHI1

IIaauBa

Pucynok 7.7 — Po3nopomryBadi (¢OpCYHOK I CTYMIHYACTOTO YIOPCKYBaHHS

6 — HyJIbOBa Ioga4da

1

MPOMIXKHA TIOAava

a — MaKkCUMaJIbHa 1o1a4a, 6 —
Pucynok 7.8 — Cxema po0OOTH ceKIlii Hacoca BUCOKOTO THCKY Ha Pi3HHX PEKUMAaX

po6otu nBuUryHa

i TIacTUHYATHE, 6 — IWIHIPUYHUEA 3

a — TpuOKOBHA, 6 — JIBOCTOPOHHI

PO3BAaHTAKYIOUHM ITOSICKOM, 2 1 0

— KJIalTaHU-KOPEKTOPHU
— Harniraroui Ki1araHy IaJIMBHOTO HACOCA BUCOKOI'O THCKY

Pucynok 7.9
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a i 6 — 3 BUCAPKCHIMH HAKOHEYHUKAMH, @ 1 & — 3 IPUITaTHUMH HaKOHEYHUKaMHU
Pucynok 7.10 — 3’eiHaHHS HATHITAIOYUX TPYOOIIPOBOIIB

1 — Giuna crinka (omopa OapabaHa), 2 — HepyXoMuii Kopmyc, 3 — MOBOPOTHHI
OapabaH (IOBITPOPO3MOAUIGHUK), 4 — MyCK MOBIiTpS B OapabaH, 5 — IycK TOBITpS B
HaTIPaBIIIOYAN TPYOONpOBiN, 6 — yIminbHEHHs (HApUKIa[, IUIacTUHYACTa NMPYXHUHA), | —
BITYCKHUI1 HAIPaBIITIOUXH TpyOOTIPOBif, 8 — BIyCKHUI KiamaH, 9 — BIyCKaHHS MOBITPS

Pucynok 7.11 — BiyckHuii TpyOOIIpOBiJ] 3 HENIEPEPBHUM PETYITIOBAHHS JOBXKUHU
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1 — ycMokTyBaHe IOBITps, 2 — JIpOCeNbHA 3aTylKa, 3 — BIYCKHHH KOJleKTop, 4 —
KJIallaH IPOAYBaHHS CYIUHHU 3 aKTHBOBAaHUM BYTLIUISIM, 5 — CUTHAJ BiJl €IEKTPOHHOTO OJIOKY
kepyBanus (ECU), 6 — cyauHa 3 akTMBOBaHMM BYTUUISIM, / — HaBKOJHUIIHE MOBITPs, 8 —
NajJuBHA Napa

Pucynok 7.12 — Cucrema 3HMKSHHS BUKHIIB IAPH ITaTHBa

1 — peumpkynsuis rasis, mo BianpamoBanu (EGR), 2 — enekrpornHeB-MaTHYHUH
niepeTBoproBay, 3 — knanad EGR, 4 — enekrpoHHHit OlOK KepyBaHHs, 5 — JaTYHK MacoBOi
BUTPATU TOBITPsl, N — YacToTa O0EPTaHHSA KOJNIHYACTOrO Bally, Ps — TUCK y BIYCKHOMY
Tpybomposoni, 7 — TemrepaTypa

Pucynok 7.13 — Cucrema penupKyJsMii BiAnpans0BaHUX ra3iB
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1 — BeHTHNALIMHA TpyOKa IUIA ra3oBOrO pecuBepa, 2 — pecuBep, 3 — KOPIIyC
pecuBepa, 4 — 30BHIIIHII HAIOBHIOBAaHUH KpaH, 5 — KJIallaH MepeKpUTTs rasy, 6 — perymsarop
THUCKY Y BUIApHHUKY, / — CEpBOJIBUTYH IUII KepyBaHHS BHUTparor razy, 8 — ECU, 9 —
HepeMuKay BUy MajkBa, 0 BUKOPUCTOBYETHCS, 10 — 3MminyBay, 1o nparoe Ha MpUHIHIT
Tpyoku Benrtypi, 11 — matuuk xucHio, 12 — matumk pospimkeHHs, 13 — akymynsTopHa
Oarapest, 14 — BuMuKay 3anaiatoBaHHs, 15 — pene

Pucynok 7.15 — Cxema cucTeMu >KUBJICHHS JBUTYHA, L0 IPAIIO€ Ha CTUCHEHUX
rasax ta OeH3uHi (MPUHIMI KapOropartii)
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1 — nanuBHwui 6ak, 2 — GineTP, 3 — HANMBOHATHITATIBHUI HACOC, 4 — HACOC BHCOKOTO
THCKY, 5 — peaykuiiiHuii kianaH, 6 — maT4uk TUCKY, 7 — aKymynsatop, 8 — gopcynku, 9 —
BBEJ/ICHHS JAHUX BiJl BAMIPIOBAIbHUX AaT4HKiB, 10 — enekTpoHHMIH GIOKKepyBaHHS
Pucynok 7.16 — Cucrema BIIOPCKYBaHHS 31 CIUIBHOIO PEHKOO Ta aKyMYJSITOPOM THCKY

a — IIPUHIAIIOBA CXeMa, 6 — KOHCTPYKIIis
Pucynok 7.17 — YHiBepcanbHHI JBOCTYIIHYACTHI Fa30BHI PEIYKTOP TUCKY
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e,
b

1 — wrrudroBuit, 2 — mITUGTOBHUIA i3 TIOCKONEPEPI3aHOI0 TOIKOIO: @ — BUJ 3 OOKY, 6 —
BUA 3 mepeny, 3 — OaraTocTpyMeHEBHH i3 KOHIYHMM 3akputuM 006’emom, 4 —
GaraTocTpyMeHEBHH i3 MWIIHAPUIHAM 3aKpUTHM 00°’eMoM, 5 — po3moponryBad i3 OTBOpaMH,
II0 EPEKPHBAIOTHCS
Pucynok 7.18 — ®opmu posmuiroBadiB

JlomauiHe 3aBaaHHsA

Bunuimite OCHOBHI JaHi JU3EIBHOTO JBUTYHA 3TiHO 3 BapiaHTOM
3aBJIAHHS:

— THIT HACOCA BUCOKOTO THCKY;

— THII AJIMBOHATHITAJIBHOIO HACOCA 1 TUCK, 1[0 HUM PO3BUBAETHCS;

— THII IAJTMBHUX (PLIBTPIB,;

— CHOCi0 perynnoBaHHS MUKIIYHOT MTOAaYi MaluBa,

— CHOCIO CyMIIIOYTBOPEHHS JU3€EIIsA, TUIT KAMEPH 3rOPaHHS;

— TH POPCYHKH, pOOOUHIT THCK YIIOPCKYBAHHS MMAJIMBA;

— THII PEryJIroBava 4YacTOTH 00epTaHHS KOJIHYACTOTO Baa;

— MiHIManbHi TIMTOMI BUTpaTH TajluBa B JAH3ETSAX 3 PI3HUM
CYMIIIOYTBOPEHHSIM;

— CKJIaJI, XapaKTEPUCTHKA Ta MAPKYBaHHS AU3CIbHUX MAJIUB.

HakpecniTh NPUHIMIOBY CXEMy CUCTEMHU JKUBJICHHS JHM3EIHLHOTO
JIBUTYHA Ta CXeMy poOOTH CEKIlil Hacoca BUCOKOI'O TUCKY JaHOI'O JIBUTYHA
Ha PI3HHUX PEXKUMaX.
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KoHTpoabHi 3anuTaHHsA /151 caMolepeBipKu

1. Ilpu3HaueHHs] CUCTEMH JKUBJICHHS JHM3CIHLHOTO JBUTYHa Ta i
CKJIQJIOBUX YaCTHH.

2. YV 4oMy MoOJIATa€ TPUHIIMIIOBA Pi3HHUIIS JKUBIICHHS JU3EIBHOTO 1
KapOIOpaTopHOTro JBUTYHIB?

3. Lo xapakTepu3ye LETaHOBE YHCIO?

4. Crnocobu cyMIilIOyTBOPEHHS INU3EIiB 1 IX aHai3.

5. Tokcu4HI KOMITOHEHTH B BIOIPAIbOBAHMX Ta3iB IU3CITHLHUX
JIBUTYHIB 1 IX perIaMEHTYBaHHS JIF0Y0I0 HOPMATUBHOI JIOKYMEHTAITIETO.

6. Slki mepeBarn [AW3ENBHUX JABWTYHIB Yy TIOpPIBHAHHI 3
KapOropaTopHUME?

7. UAM HOSACHUATH MiABUILEHI BUMOTH J0 OYHILEHHS AU3EJIHLHOIO
najauBa?

8. Ilpu3HadeHHs peryisITOpiB YacTOTH OOepTaHHS KOJIHYACTOTO
Baja BUTYHA 1 My TH BHUIIEpEIKEHHS BIOPCKYBAaHHS MAJTNBA.

Jliteparypa: [1], c. 187-270; c. 102-105; [4], c. 208-232; [5], c. 66—
74, 87; [6], c. 140-160; [8], c. 174.
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8 JJABOPATOPHA POBOTA Ne 8.
CUCTEMA EJIEKTPOIIOCTAYAHHA

Meta poGoTHM — BHUBYHTH OyAOBY 1 pPOOOTY aKyMyJsSTOPHHX
Oarapeii, reHepaTOPIB 1 peJe-perynsaTopis.

Haouni mocionukm: anpbomu «EHeproycraTkyBaHHS Cy4acHUX
BITYM3HSIHUX aBTOMOOLTIBY»; IUTaKaTH 3 KOHCTPYKMii 1 poOOTi cucreMu
€JICKTPOIIOCTAYaHHs ~ aBTOMOOUTIB 1  TpakTOpiB; MIIOUYMH  MakKeT
EHEProyCTaTKyBaHHs  aBTOMOOUIS,  BY3JIM, JeTalli 1  mOpwiagu
EHEeproyCTaTKyBaHHS.

Hepenik NIUTaHb, IO BUBYAKTHCH HA 3aHATTI

1. Ilpu3HaueHHs 1 THUIOBI CXEMH CHCTEM EJEeKTpo3ade3neueHHs
aBTOMOO1IIIB 1 TPAKTOPIB Ta TOJIOBHI BUMOTH, TIPE]T’ IBJI€HI 10 HUX.

2. Jlxepena ctpyMmy. Bumy mkepen i BUMOTH, IO Mpel SBISIOTHCS
JI0 HUX.

3. Ilpu3HaveHHs, yIamITyBaHHS 1 poOOTa aKyMyJISITOPHOT OaTapei.

4. 3’enHaHHA TUIACTHH B aKyMYJIITOPI Ta aKyMyJSTOpiB B Oarapei.
Enexrtponiti. MapKyBaHHsI aKyMyJIITOPHHX OaTapei.

5. Ilpu3HaveHHs, ynamTyBaHHS 1 NPUHIMI POOOTH TeHepaTopa
HOCTIHHOTO CTPYMY.

6. Ilpu3HaueHHs, ylamTyBaHHsS 1 poOOTa TeHepaTopa 3MiHHOTO
cTpymy. [Ipu3HaueHHs i podoTa BUNpsAMIIYA.

7. Konctpykmii 1 mnpuHmun npii OE3KOHTaKTHUX T'eHEepaTopiB:
IHAYKTOPHOTO, 3 YKOPOUEHHMH TTOJIFOCAMH , IOCTIHHUMU MarHiTaMu.

8. CxeMH TeHepaTOpHHX YCTAaHOBOK. YJAIITyBaHHA 1 poboTa
ABTOMATHYHUX NPHIIAJIIB, PETYIIOI0UNX pOOOTY JKEpeI CTPyMy.

9. IllpusHaueHHs, ynamTyBaHHS 1 poOOTa PETyNIATOpPIB HANPYTH:
pese-peryisTopa, KOHTaKTHO-TPAaH3HUCTOPHOTO 1 OE3KOHTaKTHOTO.
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@ — CXeMa PeryJsiTopa, 6 — XapakTepUCTHKa PerymsiTopa
Pucynok 8.1 — BibOpariitauii peryiarop Harpyru

a — KOHTaKTHO-TPAH3UCTOPHHUH, O — O€3KOHTAKTHUH
Pucynok 8.2 — Perynstopu Hanpyru
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JlomaniHe 3aBaanHA

Bumuinite OCHOBHI JAaHi JKepen CTpyMy 1 pene-peryJisiTOpiB y
BIJINIOBITHOCTI JI0 BapiaHTy 3aB/IaHHS:

— THII i MapKa reHepaTopa;

— HOMiHaJIbHA Hampyra, B;

— HOMiHaJIbHA TIOTYKHICTb, BT;

— JIOIyCTHUMa CUJIa CTPYMY, A;

— MapKa aKyMyJISTOPHOI O6arapef;

— 3’€THAHHS aKyMYJIATOPIB B Oaraper;,

— KUTBKICTh TIO3UTUBHUX 1 HETATUBHIUX IUIACTHH Y aKyMYJISITOPI, IIIT.,

— 3’€THaHH TUTACTUH y aKyMYJIATOPI;

— EMHICTh aKyMYJISITOpPHOT OaTapei;

— HOMiHaJbHA HATIPyTa AKYMYIIATOpa 1 akyMyJISTOpHOI OaTapef;

— TYCTHHA eJIEKTPOIITY, T/CM".

HaxpecniTe NpUHIMIIOBY CXeMY T€HEpaTopa i pesie-perynsTopa.

KouTpoabHi 3anuTaHHs 1J151 caMonepeBipKku

1. Yomy crnoxuBaui cTpyMy HE MOXYTh >KUBUTHUCH TiJIbKH BiJl
OJTHOTO JKEpelia CTpyMy: aKyMYJIATOpHOI O6aTtapei abo reHepaTopa’?

2. Sk ynamroBaHH 1 IPAIIOE aKyMYJIATOP?

3. Y domy cyTh cynbditanii akyMyJIaTOPHHX ITaCTHH?

4. Ski TepCHEeKTUBH PO3BUTKY KOHCTPYKIIH aKyMyJISTOPHHX
Oarapeii?

5. ¥V doMmy mossraloTh OCHOBHI I€peBard I'€HEPaTOpiB 3MiHHOTO
CTPyMy B HODIBHSHHI 3 T€HEPAaTOPaMH MOCTIHHOTO CTPyMYy?

6. Yomy Juis reHepaTopa 3MIiHHOTO CTPyMy pelle-peryisrop He
MICTHUTB pelle 3BOPOTHOTO CTPYMY Ta 0OMeXyBada cTpymy?

7. Slxwuii npuHIUN i HATiBOPOBIAHUKOBUX BUIPSIMHUKIB?

8. Sxi HeJOMIKK KHCIOTHUX aKyMYJISITOPHUX OaTapei?

9. Sk i YMM OIHIOETHCS CTaH aKyMYJISITOPHOT Oarapei?

10. ki npuYMHU 3MYIIYIOTh BJABATHUCS JO CHCTEMH TPHUCTPOIB,
peryiroYnx poOdoTy reHeparopa?

11. o 3arambHOTO € B OKPEMHX YaCTHHAX pejie-peryisaropa?

12. ki npu3HaueHHS 1 TPUHIMI POOOTH PEryJsATOpa HAINpPYTH,
o0MexyBaya CTPyMy 1 pelie 3BOPOTHOI'O CTPyMYy?

13. IpuHumn aii 6€3KOHTAKTHUX PETryJIATOPIB HANIPYTH.

Jliteparypa: [3], c. 177-182; [13], c. 6-47; [14], c. 6-66.



62

9 JABOPATOPHA POBOTA Ne 9.
CUCTEMA 3AITAJIIOBAHHSA

Meta poGoTM — BUBYATH MpH3HAYEHHS, OymOBy 1 poboTy
OarapeiiHOi, KOHTAKTHO-TPAaH3UCTOPHOI 1  OE3KOHTAKTHOI  CHCTEM
3aMagOBaHHs.

Haouni nocidoHuku: ans6omMu «EHEproycTaTkyBaHHS aBTOMOOLTIBY;
anb0OMU 3 KOHCTPYKIIii aBTOMOO1JIiB; TNIAKaTH-CXEMH 0 aBTOTPAKTOPHOMY
EHEpProyCTaTKyBaHHIO; IIIOUYMH MaKeT EHEeproyCTaTKyBaHHS aBTOMOOLIS;
BY3JIY, J€TaN 1 IpUIa CUCTEMH 3allaJIFOBAHHS.

Hepenik NIUTAaHb, IO BUBYAKOTHCHA HA 3aHATTI

1. EnmextpuuHa cxema i poOoTa KOHTaKTHOI CHCTEMH 3arlallOBaHHSI.

2. Enextpuuna cxema 1 TpUHIUN Aii KOHTaKTHO-TPAH3UCTOPHOI
CHCTEMH 3allantoBaHHs.

3. OcobnuBocTi (PyHKIIIOHYBaHHS 1 KOHCTPYKIIiSl OE3KOHTAKTHHUX
CHCTEM 3alTaTIOBaHHS.

4. KoHcTpyKuis KOTYIIOK 3araaoBaHHs, nepepuBayis,
PO3MOAINIOBaYiB, ICKPOBUX CBIYOK Ta aBTOMATIB pETYJIIOBaHHSI KyTa
3amafoOBaHHs.

5. Insxu cTpyMiB HU3BKOT 1 BUCOKOT HATIPYTH.

6. Ipucrpoi 3abe3neucHHs HaAIMHOT POOOTH CHUCTEM 3aralOBaHHS
Ha Pi3HUX PEXUMax PoOOTH JBUTYHIB: MPH IyCKaHHI, HU3BKUX 000pOTaXx,
IPU HU3BKHUX TEMIIEpaTypax.

7. TlpuzHaueHHs i pob0Ta KOHACHCATOPA.

8. MapkyBaHHS 1 XapaKTepUCTHUKA ICKPOBHX CBIYOK.

9. ToHATTA MpO KaJiIbHE YHCIO 1 OCOOIMBOCTI MiAO0OpPY iCKPOBUX
CBIYOK ]ISl IBUTYHIB.

10. Tlopsimok BUCTABJICHHS 3aralfOBaHHS.
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a — KOHTaKTHa CHCTEMa 3alaiOBaHHSA, 0 — KOHTAKTHO-TPAH3HUCTOPHA CHCTEMa
3amajgioBaHHs, ¢ — OE3KOHTAKTHA CHCTEMa 3alalioBaHHs, 1 — akymymsTopHa Oarapes, 2 —
BMHKa4 3allaJlOBaHHs, 3 — JOJAaTKOBUH pe3ucrop, 4 — KOTyIIKa 3alalioBaHHS, 5 —
PO3MOAITHHIK CTPYMY BHCOKOI HATIPYTH, 6 — CBiUKa 3aMaiOBaHHs, / — PyXOMHU# KOHTaKT, 8 —
KoHaeHcatop, 9 — Tpansucrop, 10 — rereparop iMIynbCiB, @ 1 w, — MEPBHHHA Ta BTOPUHHA
0OMOTKH KOTYIIKH 3aMaIOBaHHS

Pucynok 9.1 — Cxema cucTeM 3amaaroBaHHS

a — DperyjlioBaHHSA BHUICPEIDKEHHS 3alalIOBaHHS aX JO MpPUIMUHEHHd, b —
pEryjlOBaHHs 3ali3HIOBAHHS 3alajlOBaHHA aX 10 3YINHHKH, 1 — pO3MOAUIBHUK
3anantoBaHHA, 2 — PyXJIMBa IUIACTUHA TIepepuBaya, 3 — niadparma, 4 — BakyyMHUI IPUACTPiit
peryJIoOBaHHs 3alli3HIOBaHHS 3allallOBaHHSA, 5 — BaKyyMHHI NpUCTpii peryaroBaHHS
BHUIICPE/DKCHHS 3aMaIlOBaHHs, 6 — BaKyyMHUIT peryisiTop, 7 — IpoceibHa 3aTyJKa IBUI'YHA,
8 — BIYCKHHUIi KOJIIEKTOP, 0L — KYT HOBOPOTY PyXOMOT IUIACTHHU MepepuBaya

PucyHok 9.2 — MexaHi3M peryioBaHHs YCTAHOBKH MOMEHTY 3arallOBaHHs
3 IPUCTPOSIMH, 10 3a0€3MeUyIOTh 301IbIICHHS 1 3MEHIIICHHS BUIIEPEIXKCHHS 3aIlaIOBaHHs
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1 — omopHa IacTuHa, 2 — KyJIAuOK PO3MOAITbHUKA, 3 — KOHTaKTHA MOBEPXHs, 4 —
Tsrap, 5 — BaJMK NpHBOAY, 6 — IOBiIKOBa IIACTHHA, O — KYT HOBOPOTY IUIACTHHH 3
KyJTa4KOM
Prcynok 9.3 — BifAlleHTpOBUIA peryisTop BUIIEPEKCHH 3alIaTIOBAaHHS Y HEPYXOMOMY
craHi (yropi) i B 1ii (BHu3y)

Jlomanne 3aBaanHsa

OnuiiTh OCHOBHI JaHi CUCTEMH 3alallOBaHHS Y BIIITOBIAHOCTI J0
BapiaHTy 3aBJaHHS:

— THUII CHCTEMU 3aIlaIFOBaHHS;

— MapKa CBIYOK 3alallOBaHHS;

— THII | MapKa KOTYIIKH 3araJIlOBaHHS,

— YHCJI0 BUTKIB MIEPBUHHOT 1 BTOPUHHOI 0OMOTOK;

— HaIlpyra Ha NepBUHHIN 1 BTOpUHHINA 00OMOTKAX;

— MapKa MepepruBHUKA-PO3MOAUTEHHKA;

— THII 1 EMHICTh KOHIEHCATOPA,

— HaWOUIPIIMH KyT BHUIEPEKCHHS 3alallioBaHHA B Tpajaycax
MOBOPOTY KOJIHYACTOrO Baja, M0 3a0e3MEeUYYIOThCS: OKTaH-KOPEKTOPOM
Ook, TPag; BIALEHTPOBUM PETYIIOBATBHUKOM ¢fp, TPaj; BaKyyMHUM
PETYIIOBATLHUKOM Qpp, TPaI;

— BEJIMYMHM 3a30piB: MK KOHTaKTaMH IMEPEPUBHUKA [y MM; MIXK
EJIEKTPOIaMH CBIYKH Src, MM,

— KoedimieHT TpaHcopMarii i 3HaUYEHHS BTOPHHHOI HANpPyrd
KOTYIIIKH 3aTaJTFOBaHHS.
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Hakpecnith NpUHOMIOBY CXeMy CHCTEMH 3alajlOBaHHSI Y
BiJIITOBITHOCTI JI0 BapiaHTy 3aBJaHHS.

KoHTpoJbHI 3anuTanHsa A9 caMonepeBipKu

1. IlpusHadeHHs, CKIaJ CHCTEM 3aIlajllOBaHHS 1 TOJIOBHI BHUMOTH,
npea’ sBJeHi 10 HUX.

2. Tlpu3HaueHHs, ynamTyBaHHS 1 po0OOTa OCHOBHUX EJICMCHTIB
CHCTEM 3aITaTIOBaHHS.

3. Ilpu3HaueHHs HOJATKOBOTO PE3UCTOPa KOTYIIKH 3alajlioBaHHS i
KOHJIeHCaTopa.

4. SIx BUCTAaBWTH 3allaTFOBaHHS HA JBHUTYHi?

5. Yomy Tpeba 3MiHIOBATH KyT BHIICPEKCHHS 3alajllOBaHHS NpPU
3MiHI HAaBaHTa)XCHHS 1 YaCTOTH 00epTaHHs KOJIHYACTOTrO Baia ABUTyHA?

6. IlpuHIMD i KOHTaKTHO-TPAH3UCTOPHOI CUCTEMH 3aITATIOBAHHS.

7. Y SKUX MeXax 3HaXOJUTHCS TeMIlepaTypa CaMOOYHIIIEHHS CBIYOK
3aragroBaHH:?

8. Ha sxumx nOpuHOMOAX JiIOTh T[PWIAAA  BUIEPEIKCHHS
3anantoBaHHA?

9. MapkyBaHHs iCKpOBHX CBi4OK. Marepian izonsitopa. 3a3op Mix
€JIEKTPO/IaMH iICKPOBUX CBIYOK.

10. SIxi nmepcreKTUBY pO3BUTKY KOHCTPYKIIIH CUCTEM 3allaTFOBaHHS?

Jliteparypa: [2], c. 96-98; [3], c. 183-195; [4], c. 262-283; [5], c. 87—
99; [8], c. 277-281; [13], c¢. 113-117, 121-131, 145-149, 182-187; [14], c.
74-132.
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10 IABOPATOPHA POBOTA Ne10.
CUCTEMM OCBITJIEHHSA, CUTHAJIT3A LI
I IYCKY IBUI'YHA

Meta poGoTH — BUBYNTH MIpU3HAUYEHHS, Oy/I0BY 1 poOOTY mpuiasiB
OCBITJICHHS, 3BYKOBOI 1 CBITJIOBOI CHTHAJi3allii, a TaAKOXK CHCTEM IIyCKY
JIBUTYHA.

Haouni mnocionuku: ampbomm «EHeproycratkyBaHHS CydacHHX
BITYM3HSIHUX aBTOMOOUIIBY»; albOOMHU 3 KOHCTPYKIII aBTOMOOLIIB; Jit0uuit
MakKeT CHEProyCTaTKyBaHHS aBTOMOOLUIS; BY3/H, JACTajl 1 MPUIAAH CUCTEM
OCBITIIEHHS, CHTHAJII3allii 1 ITyCKy JBUTYHA.

Hepe.ﬂilc NIUTAaHb, 0 BUBYAKOTLHCH HaA 3aHATTI

1. OcHOBHI eleMEeHTH CUCTEMHU OCBITJICHHS, CBITIOBOi i 3BYKOBOI
CUTHAJII3aIl] Ta iX MPU3HAYCHHS.

2. Twurnm npunanis 3ByKOBOI i CBITJIOBOT CUTHATI3ALIi.

3. YnamryBanHs 1 poOoTa TpmiaamiB 3BYKOBOI 1 CBITIIOBOI
CUrHaJi3arii.

4. TlpusnauenHs, OygoBa i poboTa crapTepa Ta HOro MPHUBIAHOTO
HPHUCTPOIO.

5. JlucraHmiiiHe yIpaBIliHHS CTaAPTEPOM.

6. IlpuzHaueHHs, OymoBa i poOOTa pelie BKIFOUEHHS 1 TATOBOTO pee
craprepa.

7. IlpusHaueHHs, OymoBa i podora My(pTH BiILHOTO XOY.

8. IlpusHaueHHs, OymoBa i pobOTa pere MOBOPOTIB.

9. BynoBa i po0oTa MOKaXYUKIB TeMIEpaTypd 1 THCKYy Macia,
JATYMKIB aBapiifHOTO TMEperpiBy OXOJOMKYIOYOl piAMHMA 1 aBapiifHOTO
HaJiHHS TUCKY Maclia, MOKa)KYMKa PiBHA MaJIKBa i aMIiepMeTpa.

10. fx mpamiolOTh 1 BKIIOYAIOTBCS Y MEPEKYy JOMOMDKHI 1
JIOIaTKOBI MPWJIAIU: CKIOOYHCHHK, 3alajbHUK, €JICKTPUYHUH TOAMHHHK,
CKJIONIAHOMHUKH 1 pagionpuiimay.

JlomaniHe 3aBaaHHA

Bumuinite  OCHOBHI  JlaHi  NpWIajiB  CBITJIIOBOI 1  3BYKOBOI
CUTHaJIi3alil, a TakoXX NpWIAIiB IyCKYy Y BIAMOBIIHOCTI 1O BapiaHTy
3aBIAHHS:
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— Mapka aBTOMOOIJIST a00 TPaKTOPa,;
— KUTBKICTh 3BYKOBHUX CHUTHAIIB 1 iX Mapka,;

— CMOKHWBaHa CUTHAJIAMH CHJIA CTPYyMY, A;
— cTapTep: MapKa cTaprepa; CIIO)KMBaHa CUJIA CTPYMY.

Jlitepatypa: [3], c. 203-209; [4], c. 262-283; [5], c. 87-99; [8], c.
277-281; [13], ¢. 70-72, 81-97, 109-112, 191-229; [14], c. 133-199, 200—
2217.
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Jonaroxk A
Buoip Temu 1oMamHb0r0 3aBJAaHHA

Tabmuis A.1 — Homep 3aBmanHs 1 mepenik 0a30BUX MoJeiei
BITUM3HSAHUX aBTOMOOLIIB

Howmep Mapxka Howmep Mapxka

3aBJaHHs ABTOMOOLIIS 3aBJaHHS aBTOMOO1IIS
1 JlerkoBuii, kaT. A, OeH3. 9 Banraxuuii, N1, OeH3.
2 JlerkoBuii, kaT. B, OeH3. 10 Banraxuuii, N2, 6eH3.
3 JlerxoBuit, kat. C, O¢H3. 11 Bantaxuwmii, N1, nus.
4 JlerkoBuit, kat. D, OeHs. 12 Bantaxxuwmii, N2, nus3.
5 JlerkoBuit, Kat. A, 1u3. 13 BanTaxkuwmii, N3, nus.
6 JlerkoBuii, kat. B, aus. 14 ABT00YC, M2, Gens.
7 Jlerxosuii, kat. C, nus. 15 ABT00YC, M2, nu3.
8 JlerkoBuii, kat. D, qu3. 16 ABT00YC, M3




Tabmuisa A.2 — BapianTtu 3aB1aHb

Homep Homep BapianTa”

nmadopa- 1 2 3 4 5 6 7 8 9 10 [ 11 | 12 [ 13

TOpPHOI 14 15 16

poborn Howmep 3aBnanns (nus. Tabm. A.1)
1 1 2 3 4 5 6 7 8 9 10 11 12 13
2 14 15 16 1 2 3 4 5 6 7 8 9 10
3 11 12 13 14 15 16 1 2 3 4 5 6 7
4 8 9 10 11 12 13 14 15 16 1 2 3 4
5 5 6 7 8 9 10 11 12 13 14 15 16 1
6 2 3 4 5 6 7 8 9 10 11 12 13 14
7 15 16 1 2 3 4 5 6 7 8 9 10 11
8 12 13 14 15 16 1 2 3 4 5 6 7 8
9 9 10 11 12 13 14 15 16 1 2 3 4 5
10 6 7 8 9 10 11 12 13 14 15 16 1 2

[Mpumitka. Homep BapiaHTa BiANOBIIa€ MOPAIKOBOMY HOMEPY CTYJICHTA B IPYIIOBOMY JKYPHAJII.
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