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3arajibHi BUMOT'H 10 BUKOHAHHS Ta NMPOBEACHHSA
JIa00OpaATOPHUX POOIT

1. Micue i mopsiIoK mpoBeAeHHs JIAa00OPATOPHUX POOIT

1.1. JlaboparopHi poOOTH MPOBOAATHCS B JabOparopisix 3 OymoBHU
aBToMOO11s1. JIaGoparopii o0nagHaHI HATYpHUMHU 3pa3KaMU arperaris,
BY3JIIB 1 JieTaliei, Oy/loBa SIKUX BUBYAETHCS CTYIAECHTAMH BIJMOBIAHO 0
JEKIWHUX MarepiadiB 3a IUlakaTaMHd, CXeMmaM, pPEKOMEHIOBaHOI0
JiTepaTypl 1 KOHCYJIbTAIllN BUKJIaAaya.

1.2. IlocnimoBHICTP BHUBUEHHS MaTepially BHKIAQJACHO B PO3I. 2
KOKHOI JiaboparopHoi poOoTu. Po3misin BUHHMKAIOYUX MUTaHb, MPHU
MPOBEICHH1 J1a00paTOPHUX POOIT, BEIETHCS KOJIEKTUBHO 3 00TOBOPEHHSIM
BUHUKJIMX IMUTaHb 110 TeMI1 J1a00paTOpHOI pOOOTH.

1.3. V nporueci 3aHATTS CTYJIEHTH 3BITYIOTH 3a paHillle BUKOHAHY
po6oTy. 3BIT MOXKE MPOBOIUTUCS Y BHUIVISAAI KOHTPOJIBLHOTO ONMUTYBaHHS,
KOPOTKOTO CeMiHapy 3a TeMOK JabopaTopHOi poOoTH abo MUCHMOBHX
TECTIB BIAMOBIAHO 10 po0OOY0i HABYAJIBHOI MPOTPaMOI0 3 JUCIUIUIIHU
«ABTOMOOUT» (BiaMoBiAHO 10 BUMOT KPEIUTHO-MOIYJIBHOI CUCTEMHU
HaB4YaHHA). 3a Oyab-iKy (OopMy 3BITY CTYAEHT OTPUMYE KPEAUTH, 5Kl
YTBOPIOIOTH MOJTYJI1 1 JOPMYIOTH OIIIHKY YCHIIITHOCTI 32 CEMECT].

1.4. TIlicns 3akiHueHHsi JsaboparopHoi podoTH sabopaTtopis
NPUBOAUTHCS JI0 TIOPSIAKY CTYACHTaMH 1 37a€ThCA BUKIIAIA4YEBl

(JtabopaHTy).

2. PexomengoBaHa Jiiteparypa.

1. Ckpspos B.M., Boakos B.IIl.,, CxusapoB M.B. ABTOMOOLIBHI
nBUTYHH.  OCOOIMBOCTI  KOHCTPYKIII:  HAaBYaJIbHUM  MOCIOHUK/
B.M.Cxkusipos, B.I1.Bonkos, M.B.CkisipoB. — Xapkis: XHAY, 2011. —
384c.

2. Baxnamos, B.K. ABromMo06i1i: OCHOBU KOHCTPYKIIIi: HIJPYUYHHUK
s cryna. Buml. HaBd. 3akianiB / B.K. BaxiamoB. - M.: BugaBamumii
HeHTp «Akanemisn, 2004. - 528 c.

3. Bumnskos, H.B. ABToM0OUIb: OCHOBH KOHCTPYKIIIi: MIAPYUYHUK
st By3iB 3a ¢daxoM «ABTOMOOUII Ta aBTOMOOUIbHE TOCIOAAPCTBO »/
H.B. Bumnsikos, B.K. Baxnamos, A.H. HapOyT 1a iH - 2-¢ u3a., nepepa0.
1 gom. - M.: MammnoOynyBanHsi, 1986. - 304 c.

4. NBanoB, A. M. OCHOBBI KOHCTPYKIMHM aBTOMOOuJel/ MBaHOB



AM., ConnueB, A.H., I'aeBckuit B.B. u ap. — M.: OOO KuuxHoe
W3/IaTeNIbCTBO «3a pysem», 2005. — 336 c.

5. Komapos, [0.4. be3onacHOCTh TpaHCHOPTHBIX CPEACTB.
YcrpoiicTBo, paboTa cucTteM BIpbIicka TormnBa 0eH3nHOBBIX JIBC m ux
COOTBETCTBHE HOPMaM COJEP>KaHUSI BPEAHBIX BEIIESCTB B OTPaOOTaBIINX
razax aBromoOwieil: yue6. nocooue / Komapor 0.4, ®enoror B.H. /
Boumrorpan, 2005. — 107 c.



JlaboparopHa pooora Nel
Tema: «Knacudikauisa Ta 3arajbHa 0y10Ba aBTOMOOLIS.
Po6oui npouecu /IB3. MexaHizmu 1BUTYHA
BHYTPIIIHbOTO 3TOPSIHHS »

1. MeTta po6otu.

O3HallOMJIEHHSI 3 OCHOBHUMHM THUIIAMHU 1 BHJaMU aBTOMOOUIBHOTO
PYXOMOTO CKJIaay, iX NpU3HAYEHHSAM, KilacU(IKaIl€l0, MapKyBaHHSM,
OCHOBHUMM TE€XHIYHHMMHM IapaMeTpamu. BuzHaueHHS OCHOBHMX YacCTHH
aBTOMOO1JIS, 1X TPU3HAUYCHHS Ta B3aEMHOTO PO3TAlllyBaHHS B aBTOMOO1II.

OszHailomsieHHsT 3 KJIacu]ikailiero, MeXaHI3MaMH 1 CHUCTEMaMH
aBTOMOO1TBHUX JBUTYHIB, @ TAKOK BUBUCHHS iX pOOOUYUX IPOIIECIB.

BuBueHHs KOHCTPYKTHUBHOTO BUKOHAHHSI, B3aEMHOTO
pO3TalllyBaHHs, TPU3HAYCHHS, PUHIIUIA Jii OCHOBHHMX arperaris, By3JiB
1 IeTajiell KpUBOIIMITHO-IIIATYHHOTO 1 Ta30pO3MOIUTBHOIO MEXaHi3MiB Ha

OCHOB1 KOHKPETHUX KOHCTPYKI[ISIX JIBUTYHIB CyYacCHUX aBTOMOOLIIB
(BUJI-130, AM3-236, KamA3-740, BA3- 2110).

2. 3MmicT podoTH

2.1. BuBuutu knacudikaiiiro aBromo0111B kpain CHJI 1 €Bpomnu.

2.2. O3HalloMUTUCA 3 OCHOBHMMHM TEXHIYHUMHU MapaMeTpaMu
aBTOMOOUTIB 1 OJAWHUISIMA BUMIPY TPUHUHITUMU TIpU  OINKCAHHI
XapaKTEPUCTUK aBTOMOO1ITIB.

2.3. O3HalloMUTHUCS 3 KOMIIOHYBAJIbBHUMHU CXEMaMH aBTOMOOLIIB.
BuBunutn ix mnepeBaru Ta HeAoJNiKH. Po3iOparucs 3 IOHATTAM IIPO
KOJIICHO1 (hOPMYJIOHO.

2.4. BUBUUTH TUIH Ky30BIB 1 paM aBTOMOOLIIB.

2.5. O3HallOMHUTHCS 3 OCHOBHUMH YaCTHUHAMHU aBTOMOOLIIS, iX
MPU3HAYCHHSM 1 B3AEMHHUM PO3TaIllyBaHHSM B aBTOMOO11.

2.6. OznailiomMuTuCid 3 BHUJAMH aBTOMOOUIBHUX JABUTYHIB (110
CYMIILIOYTBOPEHHIO, 32 TUIIOM 3aCTOCOBYBAHOIO MMAJIMBA, 10 YHACITY TaKTIB
1T.1.).

2.7. BuBuuTuM 3araibHy OyIOBY, NpPHU3HAYECHHS MEXaHI3MIB
(KpUBOLIMIHO-IIIATYHHOTO ~ Ta  Ta30pO3MOALILHOIO) 1 CUCTEM
(OXOJIOMHKEHHS, MAIIICHHS, YKUBJICHHSI, 3alaJIIOBaHHS 1 MYCKY JBHUIYHA)
YOTUPUTAKTHOTO JIBUTYHA BHYTPIIIHHOTO 3TOPSHHS Ha MPUKIAJI
OJHOLMIIHAPOBOTO JIBUTYHA.



2.9. BuBuuTH, SKI TalMBa 3aCTOCOBYIOTHCS B aBTOMOOUIHHUX
ABUTYHaX Ta iXx MapkyBaHHS. OCBOITH MOHSTTS MPO AHTUICTOHAIIWHY
CTIMKOCTI, OKTaHOBE 1 IIETAHOBE YHCJIO.

2.10. PosiOpatucss 3  MOPOTIKAaHHAM  poOOYOro  IPOIECY
OJTHOIIMJIIHAPOBOTO YOTUPUTAKTHOTO TMOPIIHEBOTrO ABUTYHA. OCBOITH
1HJIMKaTOPHY JiarpaMy JBUTYHA.

2.11. IlopiBHATH KapOIOpaTOpHI, TU3EJIbHI Ta THKEKTOPHI ABUTYHH
M0 TUTOMIM TOTY>XKHOCTI, €KOHOMIYHOCTi, €KOJIOT1YHOCTI Ta I1HIIUMH
MOKA3HUKAMH.

2.12. BuBuMTH TPUHIUI POOOTH UYOTUPUTAKTHUX Oararo
UWIIHIPOBUX JABUTYHIB (psAaHuX, V-00pa3Hux 1 W-o0pa3HUX JBUTYHIB).
BuBuuTHy nopsiiok poOOTH iX IUIIH/IPIB.

2.13. O3HalloMUTHCS 3 OCHOBHUMH MapaMeTpamMu JBUTYHA 1 HOTO
30BHIIIHBOT IMIBUIKICHOI XapaKTEPUCTUKOIO.

2.14.  Po3miaHyTM  TPU3HAYEHHS  KPUBOLIMIIHO-IIATYHHOTO
MEXaHI3MYy 1 MepeiK AeTaliel, [0 BXOASITh B HbOTO.

2.15. BuUBYMTH KOHCTPYKIIIO JAeTajedl KPUBOIIMITHO-IIATYHHOTO
MEXaHI3MYy JU3EJIbHUX, KapOIOpaTOpPHUX 1 I1HXKEKTOPHUX PSAIHHUX, V-
oOpa3zHux 1 W-00pa3Hux JABUTYHIB.

2.16. Po3misiHyTH NpU3HAYEHHSA Ta30pO3MOAUILHOTO MEXaHI3MY,
BUBYHUTHU Jiarpamy (a3 razopo3nojiiy.

2.17. Po3msinyTi OyIOBY Ta30pO3MOAIILHUX MEXaHI3MIB 3 HUYKHIM
1 BEpXHIM pO3TalllyBaHHSIM KJanaHiB paaHux, V-00pa3znux 1 W-o0pa3zHux
JIBUT'YHIB.

3. MeToau4Hi BKa3iBKH.

[Ipy BUBYEHHI Il€i TEMH CJiJI O3HAMOMHUTHUCS 3 I1CHYIOYUMH
KIacu@ikaisiMd aBTOMOOUTIB 1 PO3MIAHYTH TPUUHATY CHCTEMY
MO3HAUYCHHS aBTOMOOUILHOTO pyxoMoro ckiaay B kpaiHax CHJ[ Ta
Ceponnu.

[lin OCHOBHMMH TEXHIYHUMHU TapaMeTpaMd aBTOMOOLIS MarOThCs
Ha YyBa3l JaHi, CYKYHHICTh SIKMX SBJSI€ TEXHIYHY XapaKTEPUCTUKY
aBromMo0OU1s1. Ciiji 3BepHYTH yBary Ha psiji cOeUU(PIYHUX TEPMIHIB, IO
3aCTOCOBYIOTBCSI B aBTOMOOLIeOyAyBaHHI JJIsI TEXHIYHOTO OIHUCY
TPAHCIIOPTHOTO 3acoOu (HANpPUKJIAJ: TOTYKHICTh JIBUTYHA, KOJICHA
dbopmMmyita, koiis, 6aza, TOBHA Maca aBTOMOO1IS Ta iH.)

Posrnsin 3aranpHOi OymoBHM aBTOMOOUIS B daHId jabopaTopHIn



po0OTI HEe mependadae JOKIAAHOTO BUBYEHHS OylOBH 1 pOOOTH OKpEMHX
Horo arperatiB 1 By3iiB. Ilepn 3a Bce, Cllii YCBIIOMUTH B3a€MO3B'SI30K
OKpEMHUX YaCTHH Cy4aCHOTO aBTOMOOLIS, SIKMI 1CHY€ JIMIIE SIK €IHICTh
(¢yHKIIIOHATIbHE 1 KOHCTPYKTHUBHE) OKPEMHUX arperariB, a He MPOCTO iX
HaOip. Ilpu 1pOMYy HEOOXITHO pETENBHO pOo3i0paTH (PYHKIIOHATBHY
cxemy aBTomMoOuUIs. Tpeba 3a3HauuTH, 110 OKPEMi BY3JId TPAHCIIOPTHOTO
3aco0y MOXYTb CyMIIIaTh pi3HI (PyHKIi 1 HaJeKaTh OJHOYACHO JI0
pPI3HUX YaCTHH aBTOMOOWIA (HaNpUKJAJ, HECYYHid Ky30B JIETKOBOTO
aBTOMOOWIIS € SIK BY3JIOM XOJIOBO1 YaCTUHH, TaK 1 BJIaCHE Ky30BOM).

[Ipu BuKOHaHHI AaHOI J1abopaTopHOi POOOTH CIIiJ 3BEPHYTH yBary
Ha BIAMIHHICTP B TIPOTIKaHHI POOOYMX TIPOIECIB JIBUTYHIB 3
NPUMYCOBUM 3aiiMaHHSIM (KapOIOpaTOpHUX 1 I1HXKEKTOPHHUX) 1 3
3amajafoBaHHSIM BiJ CTUCHEHHS (AW3EIBHUX), @ TAKOXK BIIAMIHHICTH iX
IHaUKaTopHUX JiarpaM. HeoOxigHO po3misitHyTH 00ujBa crocoly
YTBOPEHHSI TOPIOYUX CyMIIIEd B IWIIHJApax JABUTYHIB (30BHIIIHE 1
BHYTPIIIHE CyMIIIIOyTBOPEHHS).

BiamiHHI TpUHIUIIK pOOOTH JBUTYHIB BUKJIMKAIOTh PI3HI YHCEIIbHI
3HAQUECHHS OCHOBHHUX I1X MapaMeTpiB, IO 3aCTOCOBYIOTHCS MaJIMBa 1 T.1.
Tomy nOIIIBHO MOCTIHHO MOPIBHIOBATH XapaKTEPUCTUKU PIZHUX THIIIB
JABUTYHIB, TEMIIEPATYpH 1 TUCKY, [0 BUHUKAIOTh MIPU PI3HUX TaKTax 1 T.I.
HeoOxigHOo Takok 3BEpHYTH yBary Ha CrocoOH MIJBUIIEHHS MOTY>KHOCTI
aBTOMOOIJTLHOTO JBUTYHA (HAMpHUKJIAJ, HAJAYB, 3aCTOCYBaHHS TOJIOBKU
0JI0Ky 3 4 KJanaHaMu Ha HWIHAP 1 T.1.).

4. KOHTPOJ/IbHI NUTAHHS.

1. Ha sxi rpynu noaiisitoTbest aBTOMOO111?

2. Sk xknmacu@ikyoThCs JErKOBI aBTOMOOLJI1 32 TUIIOM Ky30Ba?

3. IIlo Take koJis 1 6a3a aBTOMOO1I1?

4. Ski rpynu MexaHi3MiB 1 CHCTEM BXOIATh JO CKJIaAy IIaci
aBTOMOO1J151?

5. Ske mpu3HadeHHs 34eIieHHS (KOpOOKHW Tiepesad, KapaaHHO1
nepenayi, nudepeniiana)?

6. UuM BIpI3HAIOTHCSA TPAHCMICIT aBTOMOOUTIB 4 X 2 14 X 47

7. Illo Take MakcUMaIbHA MOTY>KHICTh IBUTYHA?

8. UuM BIJPI3HAIOTBCS MIXK COOO0I0 KapOrOpaTropHi, 1HXEKTOpHI 1
JM3EIbH1 IBUTYHU?

9. Ilo Take CTyMmiHb CTUCHEHHSI?



10. Po3mudpyitte mapkyBanHs aBToMo011s1 BA3-210991?

11. SIxe mpu3HAUYCHHS CUCTEMU 3MAIEHHS (OXOJI0/KEHHS)?

12. o o3HauaroTh OykBU 1 U(pU y MapKyBaHHI OeH3UHY (A-80,
Al-92)?

13.IlosicHiTe BU IHAUKATOPHOI JlarpaMHu 1 XapakTepHi il TOUKu?

14. ¥V sSKkux KOOpAMHATHUX OCAX OYIy€eThCs 30BHINIHS IIBUJKICHA
XapaKTepPUCTUKA TBUTYHA?

15. Ilo Take 30BHIIIHS IIBUIKICHA XapaKTEPUCTHUKA ABUTYHA?

16. Slxe npu3HaYeHHS OPOTUBAT KOJIHYACTOTO Baja?

17. SIkuM YMHOM BHWKOHAHMH OTBIp B OOOMINIKAX MOPIIHS IiJ]
MOPIIHEBUH Majelb 010 AlaMeTPabHOI IJIOMMHI TOPIIHA?

18. Ak piKCyIOThCSI KOPIHHI MIAMUMTHUKY BiJl OCHOBOTO 3MIIIECHHS?

19. 3 sKOIO METOI0 HM>XKHSI TOJIOBKA IIaTyHAa BHUKOHAHA 3 KOCHM
po3z'emoM?

20. Ha3BiTh criocoOM MOIMIIEHHS CYMIIIOYTBOPEHHS B JU3EIBHUX
JIBUTYHAX?

21. B sKkoMy CHIBBIIHOIICHH] 3HAXOASTHCS KyTOBI IIBUIKOCTI
KOJIITHYACTOTO 1 PO3MOALIBHOIO BaIiB?

22. SkuM YUHOM TPOSABISIETHCS B POOOTI ABUTyHA 30UIbIICHUI
(3MEHIIIEHNIA ) TOHAT HOPMHU «TETUIOBUI» 3a30D?

23. Sk 3MmiHATh mgiarpaMmy (a3 Ta30po3NoAiny 301IbIICHHS
«TETJIOBUI» 3a30py?

24. SIkuM YMHOM 3I1MCHIOETHCSI MACTHJIO IITAHT 1 IITOBXayiB?

25. Sk MOXXHa PO3PI3HUTH 3a 30BHIMIHIM BHUIVISIIOM BITYCKHI 1
BUMMYCKHI  kjamanu? Yum  oOyMOBIEHO  BIIMIHHICTE y  iX
KOHCTPYKTHBHOMY BUKOHAHH1?

26. SlkuMu mepeBaraMu 1 HEIOJIIKaMU BOJIOMIIOTh Ta30PO3MOALIBHI
MEXaH13MHU 3 HKHIM 1 BEpXHIM PO3TalllyBaHHSAM KJlaraHiB?

27. Sk 3a0e3neuyeThes MpaBuibHA YCTaHOBKA (ha3 ra3opo3noainy?

Jlaboparopna podora Ne2
Tema: «CucreMa MalleHHS TA 0XOJIO0XKEHHS JIBUTYHA
BHYTPIIIHHOT0 3rOPSIHHS »

1. Meta po0otu.
O3znaitomyeHHs 3 OyIOBOIO 1 MPUHITAIIOM JI1i CUCTEMH OXOJI0KCHHS
aBTOMOOUTBPHUX ABUTYHIB. O3HAHOMIICHHS 31 CITIOCOOAMM OXOJIOJKEHHS 1



MIITPUMAHHS ONTUMAJIBHOTO TeMIIEPaTyYPHOTO PeKUMY POoOOTH JIBUTYHA.
BuBdyeHHS KOHCTPYKTHMBHUX BHKOHAHb 1 B3aEMHOIO PpO3TalllyBaHHS
arperariB 1 By3JIiB CHCTEM OXOJIOKCHHS.

O3naiioMJeHHS 3  OPUHOUIOM  Jli  CHUCTeMH  MAaIllCHHS
aBTOMOO1TBHOTO ABUryHa. O3HAaMOMIICHHS 31 CIOCOOaMM MaIlleHHS Ta
CXeMaMU B3a€EMHOTO PO3TAlllyBaHHS arperariB i1 BY3JIIB CUCTEMH
MameHHs . O3HaMOMJICHHS 31 Croco0aMM BEHTHJIAIT KapTepa JBUTYHA.
O3HalioMJIEHHS 3 THIIAMH Maces, SKI 3aCTOCOBYIOTBCS JJIS MaIleHHS
TEPTHOBUX MOBEPXOHb JIBUTYHA BHYTPIIIHHOTO 3TOPSHHS.

2. 3micT podoTHn

2.1. BuBuuTH 3arajbHy OYIOBY PIIMHHOI CHUCTEMH OXOJIOMKCHHS
aBTOMOOIJTLHOTO JIBUTYHA, TEMIEPATypHI PEXUMU pPOOOTH JBUTYHA,
NPU3HAUYCHHSI CHUCTEMU OXOJIOKEHHS. (O3HallOMUTHCS 3 THUIIAMU
OXOJIOJIPKYIOUUX P1JIUH.

2.2. Oznatiomutucs 3 OyIOBOIO OCHOBHHMX arperariB CHCTEMH
OXOJIOJIPKCHHS.

2.3. BuBuutu Oy/10By KOMOIiHOBaHO1 CUCTEMH MaIlleHHS 3 "MOKpuM"
kaptepoM. O3HaAaHOMHUTHCA 3 THUIIAMH 3aCTOCOBYBAaHMX MAaCTHJI B
JIBUTYHAX BHYTPIIIHBOTO 3TrOPSHHSI.

2.4. Oznaiiomutucsi 3 OyJOBOIO OCHOBHUX €JIEMEHTIB (arperaris)
CHCTEMH MaIlleHHs. [X Ipu3HaYeHHs i po3TallyBaHHs Ha aBTOMOOLII.

2.5. OsnaitomuTHcs 31 crocobaMu Tojaada macia A0 TEePThOBUX
MOBEPXOHb, 3MAIIICHHS M1 TUCKOM, PO30PU3KYBaHHIM 1 CAMOIIJIUBOM.

2.6. BuBunutu Oyn0BY Ta IPUHIIKII J1i CUCTEM BEHTUJIALIT KapTepa.

2.7. O3HallOMUTHCS 3 MPUCTPOEM 3AKPUTOI 1 BIAKPUTOI CHUCTEMH
BEHTUJIAIIT KapTepa.

3. MeToau4Hi BKa3iBKH.

Cucrema OXOJIO/DKCHHS MATPUMYE ONTHUMAIBHUN TeMIIepaTypHUN
pexXrUM poOOTH JIBUTYHa, MOMNEpEHKye TeperpiB jeranci, 3adesmneuye
e(DeKTUBHICTh, HAJIUHICTD 1 JIOBTOBIYHICTh POOOTH JIBUTYHA.

[Ipy BUBYEHH1 JaHOI TEMH CIiJi, B MEPIILy 4Yepry, po3ioparucs y
NPUHIMIIOBIM  CXeM1 PIAMHHOI CHCTEMHM OXOJIO/DKCHHS JIBUTYHA,
PO3IVISIHYTH, CKJIA]] CHCTEMH 1 B3a€EMO3B'130K OKPEMHUX arperaris i By3JiB.

Ha aBTomMoO1151IX B JaHW Yac 3aCTOCOBYIOTHCSI 3aKpUTI CUCTEMU
OXOJIOJKEHHS, B IKUX MIATPUMYETHCA HAJIUIIKOBE TUCK, 1110 MPUBOAUTH



J10 MiABMIIEHHS TEMIIEPATYPHU KHMITIHHS OXOI0MKYI0uoi pigunu 1o 120°C.,
Y 3uMOBHMII Yac BUKOPHUCTOBYIOTHCS HHU3KO3aMep3awoul pIiAUHU -
aHTUPPU3H.

[nsaxom monaBaHHS B aHTHU(PU3 3MAIyBaIbHUX, AHTUKOPO3IMHUX
1 aHTIBCIIHYIOBAaHUX MPUCATOK OTPUMYIOTh Bcece30HHY piauHa ("Tocor-
A"). Ilpu po3miaal KOHCTPYKINT €JIEMEHTIB CHUCTEMU OXOJO/KECHHS
HEOOX1THO BHMBUMTU PI3HI TUNM 1 BUAM IUX €JIEMEHTIB. BuBuarouu
OyJI0BY CUCTEMH OXOJIOJPKEHHSI TOTO UM 1HIIIOTO JABUTYHA, CIiJ 3BEPHYTH
yBary Ha po3TalllyBaHHSI OKPEMHUX arperariB CUCTEMH Ha aBTOMOO1II.

Jly’)ke BaXJIMBUM pO3IIJIOM TEMH, IO BHUBYAETHCS € PO
Croco0iB 1 3ac001B MATPUMKH ONTUMAJIBHOTO TEMIIEPATyPHOTO PEKUMY
pobotu nBuryHa. HeoOxigHO 3BEpHYTH yBary Ha NMUTAHHS JODNSAY Ta
0oOCITyrOByBaHHS CHCTEMH OXOJIOJDKEHHS (MepeBipKa pIBHS BOIH,
NepeBipka TEpMOCTaTa, HATITY PEMEHS BEHTWIATOpA, 3MalllyBaHHS
BEHTWJISITOpa 1 T.I.), a TaKoX OCOOMMBOCTEd POOOTH CHUCTEMU
OXOJIOJKEHHSI TIPU «XOJIOMHOMY» 1 «IIPOTPITOMY» JBUTYHI.

Cucrema MaleHHs, MOJAIOYM MAcJIO 10 TEPThOBHUX JeTaliel
IBUTYHa, 3a0e3leuye 3HIKECHHS BTpaT Ha TepTd 1 3HOC JETaleH,
OXOJIOJIKYE X, BUJIAJISI€ TIPOyKTH 3HOIIIYBaHHSI.

[Ipu BUBYEHHI AaHOI TEMHU CIIJ B TEPIIy Yepry PpPO3TIIHYTH
ICHYI04l CIOCOOM TMoAayl MacTWwia J0 TEPTbOBHX MOBEPXOHb 1 3a
JOTIOMOTOI0  MPUHIIMIIOBOI CXEMHU KOMOIHOBAHOi CHUCTEMHU MallleHHS
po3iOparucs, AKl MOBEPXHI 1 SKMM YMHOM 3MAaIlyIOThCs. 3'siCyBaBILIU
(yHKI[IOHATbHE TMPU3HAYEHHS arperariB CUCTEMHU, CJij PO3NISIHYTH iX
po3TalllyBaHHS 1 B3a€MO3B'S30K Il KOHKPETHUX ©0a30BUX MOJEEH
aBTOMOOIJIbHUX JBUTYHIB.

[Ipy BUBYEHHI CUCTEMM MAIEHHS Cy4YaCHUX JBUTYHIB HEOOXIJTHO
3BEPHYTH yBary Ha ii 3B'I30K 3 CUCTEMOIO OXOJIOIKEHHS.

BaknuBe 3HaueHHS Ma€ MUTAHHS MPO BEHTWIALIIO KapTepa s
BUJIAJICHHSA XIMIYHO AaKTUBHUX Ta3iB KapTepiB, W0 MOTIPIIYIOTh
MacTHJIbHI BJIACTUBOCTI Macja. [Ipu BUBYEHHI CIOCOOIB BEHTHJIAILIT
KapTepa CIIiJi 3BEpHYTH yBary Ha MepeBaru Ta HEJOJIKU [IUX CIIOCO0iB.

4. KOHTpPOJIbHI MUTAHHS.

1. SIki OXONOMXKYyIOYl PIAMHU BHUKOPUCTOBYIOTHCS B PIAMHHIN
CUCTEMI1 OXOJIOM>KCHHS?

2. Ha3BiTh arperatu CHUCTEMH OXOJIOM)XCHHS aBTOMOOIIBLHOIO
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JIBUTYHA, 1 TOSACHITH X MpU3HAYCHHS?

3. Sk BmamToBaHWM 1 SIKMM TPUHIMI PpOOOTH BOASHOIO Hacoca
(TepmocTtara, pajiaropa Ta iH)?

4. SlkuM YUHOM IMPKYITIOE€ OXOJIOJKYIoUa piauHa Mpu PpoOoTi
HEIMPOTPITOTO Ta Tapsuoro ABUryHa?

5. 1o sBnsie co0010 3aKpUTE (BIAKPUTA) CUCTEMA OXOJOKEHHS?

6. Lo sBisie cO0010 MOBITPSIHA CUCTEMA OXOJIOPKEHHS?

7. SIK perymro€eThbCsl HaTIT pEeMEHs IPUBOIY BEHTHIISITOpa?

8. II{o o3HauaroTh OyKBHU 1 1P pHU y MapKyBaHHI Maces?

9. Ha3BiTh arperatu i By3JM KOMOIHOBAHOi CHCTEMH MAaIllCHHS 1
MOSICHITH iX IPU3HAYEHHSA?

10. Sk BnamToBaHMI 1 Tpalloe MaclSHUM Hacoc (MaciIsHUN
paziaTop, BIILEHTPOBHUM QIIBTP 1 1H)?

11. o sABIAOTE cO00K0 (UIBTPYIOYl €IEMEHTH IIUIMHHUX
MacJsiHUX (UIBTPIB?

12. SIkuM YUHOM MOKE 3/IIMCHIOBATUCS MPUBIJ MACISHOTO Hacoca?

13. Sxi TUIIM MACJISTHUX HACOCIB B 3HA€ETE?

14. SIxy ponp B cHUCTEMI MaIllEHHS BUKOHYIOTh PEAYKIIMHUMH,
MEePeIyCKHUM 1 3aIMO0KHII KITarmaHu?

15. YuM KOHTPOIIIOETHCA PIBEHB 1 TUCK Maciia?

16. SIxi cnocoOu BEHTHIIALIS KapTepa BU 3HA€TE?

17. Illo BM 3HaeTe Mpo IMOBHO MOTOKOBHM 1 YaCTKOBO ITOTOKOBI
MacisiHl GiasTpu?

JlaboparopHa pooora Ne3
Tema: «CucremMa :XKMBJICHHS ABUT'YHA
BHYTPIIIHbOI0 3rOPSHHSA 3 ICKPOBUM 3aMAJTIOBAHHAM
(kapOropaTopHi Ta iH)KEKTOPHI) »

1. Mera poboru.

BuBdueHHs Tmpu3HAYeHHS Ta OYIOBUM CHUCTEMH  JKUBJICHHS
KapOIOPaTOpHUX JABUTYHIB, KOHCTPYKTUBHOTO BUKOHAHHS, IPUHIIAITY ii,
pO3TalllyBaHHS arperarib, BY3J1iB 1 IeTajel CUCTEMU KUBJICHHS.

BuBueHHsa mnpu3HaueHHs, OyJAOBM W MNOPUHIUIY [ii CHUCTEMU
BIIOPCKYBAaHHS TMajnBa, KOHCTPYKTMBHOTO BUKOHAHHSA, MPUHLMUITY i,
pO3TalllyBaHHS arperariB, BY3JIB 1 JeTalie 1HXEKTOPHOI CHUCTEMU
’KUBJICHHS.
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2. 3micT podoTHn

2.1. BuBuuTH CcXeMy CHCTEMU KHUBIICHHS KapOHOPaTOpHOIO
JIBUT'YHA, B3a€EMO3B'I30K €JICMEHTIB (arperariB) CUCTEMHU.

2.2. BuBuMTHM TIOHATTA TMPO MAJUBOIMOBITPSHI CyMilIl Ta
Koe(iIll€eHT] HAAJUIIKY TOBITPS, a TAaKOXK BUAM CyMilield (HOpMasibHa,
301/1HEHa, 30arayeHa, 0arara), iX XapakTepUCTHKY.

2.3. O3HalloMHUTHCSl 3 TTPU3HAYEHHS OCHOBHUX arperariB CUCTEMH
KUBJICHHSA, iX pO3TallyBaHHSM Ha JIETKOBOMY Ta BaHTa)XHOMY
aBTOMOO1JISIX.

2.4. BUBYATH KOHCTPYKTMBHE BHKOHAHHS €JIEMEHTIB CHUCTEM
’KUBJICHHS KapOIOPaTopHOro JIBUTYHA.

2.5. BuBuuTH cxeMy 1 NPUHIIUI J1i HAUTTPOCTIIIOTO KapOropaTopa.

2.6. BuBuuTH cXeMU 1 NPUHLIMMOMN J1i TPUCTPOIB 1 CUCTEM, SKi
NOJIMNIIYIOTh poOOTYy KapOroparopa IO CTBOPEHHIO ONTUMAJIbHOIO
CKJIaJly MAJIMBOTIOBITPSIHOT CYyMIIIIl HA PI3HUX PEXKUMAX POOOTH IBUTYHA.

2.7. BuBuuTH 0COOJMBOCTI PpOOOTH KapOIOPATOPHUX JBUTYHIB
MpaIO0Th Ha Tasy.

2.8. BuBuuTH BUAM CUCTEM BIIOPCKYBaHHS MaJvBa OCH3MHOBOIO
JABUTYHA 3a MPUHIMIOM il (AMCKPETHOTO 1 Oe3MepepBHOI0), MiCIEM
BIIOPCKYBaHHS (ILIEHTPAJIbHOTO, PO3MOJIIIEHOT0, O€3M0CEepEeIHbOro) 1
MeTody ympaBiiHHS (¢GopcyHkamMu (OJHOYACHOI [ii, TpPyHOBOTO,
cuH(}A3HOTO).

2.9. Po3mIgHYTH CXEMy CHUCTEMH PO3MOAIJIEHOTO BIOPCKYBaHHS
najivBa Ha Mpukiaal ABuryHa apromo0uns BA3-2110.

2.10. BuBuutu OymoBYy Ta NPUHIMI MAii OCHOBHUX €JIEMEHTIB
1H)KEKTOPHOI CUCTEMH >KUBJICHHS.

2.11. Pozibparucs 3 NPUHIUMIIOM POOOTH CUCTEMHU HEWTpamizarii
BIIMpaIlbOBaHUX T'a3iB.

3. MeToau4Hi BKa3iBKH.

Cucrema XUBJIEHHS € HaMOUIBII CKJIAIHOIO 3 CUCTEM 3a0€3IIeUeHH
poOoTu nBUryHa. BoHa MICTUTH YOTHUpPH MIJICUCTEMU: IMOAA4Yy MaJvBa,
1ojiauyy TMOBITPsA, CYMIINIOYTBOPEHHS 1 MOJady CyMmill B WIHIPU
JIBUTYHA, a TAKOXK BUIYCKY BIAMpPaIlbOBaHUX ra3iB.

[Ipy BUBYEHHI 3arajbHOrO MPUCTPOID CUCTEMHU >KUBJICHHS CIIi]I
3BEPHYTH yBary Ha BIJIMIHHOCTI B KOHCTPYKTHBHOMY BUKOHAaHHI CUCTEMH
Ta 11 arperariB A1 Ti€i a00 1HIITOT MOAEI1 aBTOMOO1JIS1.

12



[Ipu BuBUeHHI OynOBM KapOIOPATOPHOI CHUCTEMHU IKUBIICHHS
HEOOX1HO, B TIEpIIy YEpPry VYCBIAOMUTH poOOYl MPOLECH, IO
MPOTIKAIOTh B HAWUMPOCTIIIOMY KapOropaTopi, siki CMIIIA HEOOX1JIHI TTpU
TOMY Yd IHIIOMY pEXUMI POOOTH JBUTYHA, 1 4YOMY HAWMPOCTIIINN
KapOroparop He 3a0e3reuye HeOoOXITHUX CyMIIed Ipu MyCKy JABUTYHA,
Ha PEXXUMI XOJIOCTOTO XOAY, TPU NMOBHUX HABAHTAXKCHHSX JBUTYHA, MPHU
PI3KOMY BIIKPHUTTI APOCEIBHOT 3aCTIHKH.

[ToTiM BHUBUMTH, 3a JOMOMOIOI0, SKHX 3aXOdIB 3a0e3MedyeThCs
ONTUMAJIbHUM CKJ1aJ] MaJIUBOIMOBITPSHOL CYMIIIIi.

BuBunutu OymoBy Ta poOOTy MHEBMOILIEHTPOOEKHOTO OOMEKyBadya
qucja 00epTiB JBUTYHA.

BuBuuTy 0cOoO0MMBOCTI oAyl razy B KapOrOpaTop-CyMilllyBay Mpu
KOMO1HOBaH1M CHCTEMI KMBJICHHS HAa OCH3MHI i rasi.

CydacHi CHCTEeMH BIOPCKYBaHHS IIajliBa, SIK IPaBWIO, €
€JIEKTPOHHUMU CUCTEMAaMU JIUCKPETHOI /1ii. Maiike BCl ICHYI0Ul CUCTEMHU
BIIOPCKYBAaHHS MOYXHAa YMOBHO PO3IIJIMTH 32 MICIIEM BIOPCKYBaHHS Ha
CUCTEMH IIEHTPAJIBHOTO 1 PO3MOAIEHOr0 BIOPCKyBaHHS. [Ipyu BUBUEHHI
JAHOI TEMU CJIIJI II3HATUCS, JIe PO3TAIIOBaHI €JIEKTPOMAarHiTHi (OpCyHKHU
B 1H)KEKTOPHHUX CHCTEMax, B Ky 30HY 3IIMCHIOETHCS PO3MUIIOBAHHS
najguBa, K 3a0e3neuyerbcs HeoOximHa (opma dakena. HeoOxigHo
YCBIIOMUTH TPU3HAYEHHS TAJMBHOI paMmu, 1ii KOHCTPYKTHUBHE
BUKOHAHHS I PAIHUX, V-00pa3Hux 1 W-o0pa3HuX JBUTYHIB, BapiaHTH
po3TalryBaHHs O€H30Hacoca.

[Ipu po3misil NPUHIUITB POOOTY €JIEKTPOHHUX OJIOKIB YIPABIIHHS
Mojlayero TMajyMBa CJiJI MaTh ysIBIEHHA TMpo ©0a30BOT  MaTpHIll
MAJIMBOJIO3YBAHHS 1 KOPEKIlii 0a30BOT0 Yacy I03yBaHHS B 3aJIEKHOCTI BiJg
pexuMmy (HporpiB, TPUCKOPEHHS 1 T.1.) 1 YyMOB (TeMmmeparypa
OXOJIO/DKYIOUOi PIUHM, TeMIepaTypa BCMOKTYBAHOTO TMOBITPS 1 T.II.)
poOOTH ABUTYHA.

Cnin  po3pI3HATH TPU METOAM  YNOPABIIHHS  (OPCYHKAMMU:
OJTHOYACHUM, TPYHOBHUH 1 CHH(DAZHUM.

[IpakTH4HO BCi Cy4acHI CUCTEMHU YIOPCKYBaHHS BKJIIOYAIOTh B ce0e
MIJCUCTEMH  aBTOMATUYHOTO  PETYIIOBaHHS  YacTOTH  OOEpTaHHS
KOJIIHYACTOTO Bajla Ha PeXHUMi XojocToro xoay. IlepeBaxHa OLIbIIICTh
TaKuX IJICHCTEM BHKOPHUCTOBYIOThH JIJISI PETYIIOBAHHS TPHHITUI 3MIHU
MepeTUHY 0aNMacHOIro MOBITPSHOTO KaHAIY.

[Ipuctpoi peryaroBaHHS TepeTHMHY OalillacHOrO KaHaiy, SKi
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HEOOXITHO PO3MISHYTH B paMKax JaHoi pPoOOTH, YIPaBISIOTHCS
CJICKTPOHHUM OJIOKOM 3a CIeIliaJJbHUMU aJITOpUTMaMH Ha IMiICTaBi
CUTHAJIIB JATYUKIB (4ACTOTH OOEpPTaHHS KOJIHYACTOTO Baja, MOJIOXKEHHS
APOCENbHOT 3aCTIHKH, TEMIIEPATyPH OXOJIOKYIOUOi PITUHN).

[Ipy BuUBYEHHI JaHOi POOOTH CIIIJI 3BEPHYTHM yBary Ha Te, IO
CydacHI CHCTEMH YMOPCKYBaHHS TajuMBa € CHUCTEMaMH pPeryIIOBaHHS
CKJIaJy CyMIIIl 31 3BOPOTHUM 3B'SI3KOM, 3YMOBJIEHOI YCTAaHOBKOIO B
BUIYCKHUH TPAKT JBUTYHA HEUTpasizaropa BiAMpanboBaHUX raszi. Kpim
TOTO, OJIHIEIO 3 BAXKIMBUX (PYHKIIIH, 3/11MCHIOBAHUX OJIOKaMU yIIpaBII1HHS
CJICKTPOHHUX CHUCTEM BIIOPCKYBaHHS, € Oe3lepepBHA CaMO1arHOCTHKA
BXIJTHUX, BUXIJTHUX JIAHIIOT1B 1 KOMIIOHEHTIB CUCTEMHU.

4. KOHTPO/IbHI MUTAHHS.

1. Sxi Buau mnanuMBa 3aCTOCOBYIOTBCS B CHUCTEMax IKUBJICHHS
JBUTYHIB 3 ICKPOBHUM 3aMatOBaHHS?

2. o Bu 3HaeTe Mpo MaJuBHI (DUIBTPU-BIACTIMHUKUA Ta (UIBTPU
TOHKO1 OYMCTKH, & TAKOXK TUIHU (LIBTPYIOUUX €IIEMEHTIB?

3. Onuinite OygOBY Ta MNPUHIMI JAli MaJUBHOTO Hacoca. Skum
YUHOM 31HMCHIOETHCS TTPUBIJT MAJTMBOIIIIKAYy040ro Hacoca?

4. Illo BM 3HaeTe MpO MOBITPSHI (PUIBTPHU IHEPILINHO-MACISIHOTO
THUITY 3 IBOCTYIIEHEBOI OUHUILICHHSAM ?

5. Illo BUM 3HaeTE MPO TIYIIHUK IIIYMY BUITYCKY?

6. Po3kaxiTh IPUHIIMUI Jii HAUIIPOCTIIIOro KapOropaTopa?

7. Hagimo notpiOH1 po3nuiitoBay, 1udy3op 1 ApoceabHa 3aciiiHKa B
KapOroparopi?

8. Po3KkaxiTh, sIKi € HEJIOJIIKKA CYyMIILIOYTBOPEHHS B HAUIIPOCTIIIIOMY
KapOroparopi npu poOOTI ABUTYHA HA PI3HUX pexKUMAX?

9. Sk mpalitoe cucTeMa X0JI0CTOr0 X0y KapOroparopHOro JBUryHa?

10. [Ins yoro npu3HaueHa najJvuBHA pamria?

11. Sk BnamToBaHi eIeKTpOMarHiTHI GOpPCyHKH?

12. SIxe mpu3HayeHHs, OyqoBa 1 MPUHIUI Jii PErynsTOpa THUCKY
NajJvBa B 1H)KEKTOPHOI CUCTEM1 XapuyBaHHs?

13. SIxe nmpu3HaY€HHS 1 PO3TallyBaHHS JaTYMKIB: MACOBUX BUTpAT
MOBITPS, TIOJOXKEHHS KOJIHYACTOTO Baja, IIOJOXKEHHS JPOCEIbHOT
3aCJIIHKH, TEMIEPATypHu MOBITPS Y BIYCKHOMY KOJIEKTOPi, TEMIEpaTypu
OXOJIOJIPKYIOUOI PIIUHU, TOJIOKEHHS PO3HOIBHOTO Bajia, JETOHAIII?

14. Jlmga dYoro mpU3HAUYCHUN EJICKTPOHHUM OJIOK yIIpaBiIiHHS
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MoJla4yero MajyMBa 1 Ha SKOMY MPHUHIMII BiH mpaioe. Po3kaxiTh mpo
0a30BOi Marpuili MaJIMBOAO3YBAaHHS, a TaKOX IMPO MPOIEC KOPEKIIii
0a30BOrO Yacy J03yBaHHS?

15. Skuit nOpuHOUOD poOOTH TMIACUCTEMH  XOJOCTOTO  XOAY
1HKEKTOPHOI CUCTEMU KUBJICHHSA?

16. Illo Take OaiimacHWil MOBITPSAHUN KaHal 1 SIK 3A1ACHIOETHCS
pEryJIOBaHHS NEPETUHY OalMmacHOTO KaHay?

OcHOBHI 3aBIaHHA 1A
CAMOCTiMHOI PO0OOTH CTYIEHTA

1. BuBuntu kiacudikaiio 1 3arajibHy OyIOBY aBTOMOOUIIB 1
aBTOMOOUIBHUX JBUT'YHIB. BUBUMTH BUMOTH JI0 €KOJIOTIYHOCTI JBUTYHIB
BHYTPILIHBOTO 3TOPSHHS.

2. BuBuuTM TOpuHUMI ~ POOOTHM, OCHOBHI  MapaMmeTpu i
XapaKTEPUCTUKU JIBUTYHIB BHYTPIIIHBOTO 3rOPSHHSI.

3. BuBuutu OygoBy Ta poOOTYy KpPHUBOIIUITHO-IIATYHHOTO 1
ra3opo3noJIILHOIO MEXaHI3My.

4. BuBuntH O0COOJMBOCTI CHUCTEM OXOJOMKEHHS I MAaIlleHHS
JBUTYHIB BHYTPIIITHBOTO 3TOPSHHS Cy4YacHUX aBTOMOO1TIB.

5. OsnalioMuTHCS 3 TPUHIUIIAMHU II0/a4l TOBITPS B CHCTEMax
’KUBJICHHS JIBUTYHIB 3 1CKPOBHUM 3aIlaIFOBAHHSM.

6. OsHaifoMuTHCA 31 crlocoOaMu BiJBEJCHHS, BUKOPUCTAHHS Ta
OUUILICHHS BIAMPAI[bOBAHUX I'a3iB.

7. BuBuMTH CKJIaJOBI YAaCTUHM CHUCTEM JKUBIICHHS, SIKI
BUKOPHUCTOBYIOTh OCH3MH a00 ras, sik majuBo.

JlaGoparopHa podora Ned
Tema: «Cucrema KMBJICHHS AU3€eJIbHUX IBUT'YHIB
BHYTPIIIHHOT0 3rOPSIHHS »

1. Mera poboru.

BHBUEHHS CXEMM CHCTEMH KUBJIECHHS YOTUPUTAKTHHUX IU3EIIbHUX
JABUTYHIB, 1X KOHCTPYKTHMBHE BHKOHAHHS, B3a€EMHOIO pPO3TallyBaHHS,
NPU3HAYEHHS 1 NPUHIMIY i1 OCHOBHUX arperariB, BY3JiB 1 JeTanei
Cy4YaCHUX JIU3€JIbHUX JBUTYHIB
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2. 3micT podoTHn

2.1. BuBUATH CXE€My CHUCTEMH IKUBIICHHS YOTUPUTAKTHOIO
JU3EJILHOTO JBUTYHA, B3a€EMHE PO3TalllyBaHHS il €JIEMEHTIB 1
KOMIOHOBKY Ha aBuryHax SIM3-238 1 KamA3 -740.

2.2. BUBYMTHM KOHCTPYKTUBHE BHUKOHAHHSI €JIEMEHTIB CHUCTEMH
YKUBJICHHS TU3E€JIHHOIO JIBUTYHA.

2.3. BuBuuTtu OymoBYy Ta OPUHIMUII POOOTH MAJIMBHOTO HAcoca
Brcokoro Tucky (ITHBT).

2.4. BuBuuTtHy npusHayeHHs, OyJ0BY Ta MPUHIIUII J1i aBTOMAaTUYHOI
My(TH BUNIEPEKEHHS BIOPCKYBaHHSI.

2.5. BuBuuTH npu3HAuYCHHs, Oy/IOBYy Ta MPUHIMI [1i peryasropa
quciia 00epTiB JABUT'YHA (BCE PEKUMHOIO PETYISATOpa).

2.6. BuBunutu npusHadyeHHs, OyIOBY MPUHLINI 111 (POPCYHKH.

2.7. BUBYMTHM KOHCTPYKIIO 1 NPUCTPIM CHUCTEMU IKUBJICHHS
Common Rail.

2.8. BuBuutm  0coOmuMBOCTI  OyJOBM  CHCTEMH  BHIIYCKY
BIJINPAlIbOBAHUX T'a3iB.

3. MeTtoan4Hi BKa3iBKH.

CucrtemMa KUBJICHHS JU3CJIbHUX JIBUTYHIB OCTaHHIM 4YacoMm
3HaXOAUTh BCE OUIBII NIMPOKE TMOUIMPEHHS, OCKUIBKM BHACIHIJIOK
BHUCOKHUX CTYINEHIB CTUCHEHHS JM3€JI1 €KOHOMHIII 1 BUTpaTa MajuBa Ha
OJMHULII0 TOTYXKHOCTI y HUX npuOau3Ho Ha 25 .. 30% MeHIIa, HIXK y
KapOroparopHUX ABUTYHIB. KpiM TOro, 3acTOCOBYETHCS JId JW3EIIB
Ba)KKE ITAJIMBO JICIICBIIIE, HI’K OCH3HH.

Ha BigMiHY BiJ KapOIOpaTOPHUX ABUTYHIB Y AU3EIbHUX B LUIIHID
OKpPEMO TOAAETHCS CBIKE MOBITPS 1 MaJUBO, TOMY IPU BUBUYCHHI TEMHU
HEOOX1THO pO3IISIAaTH OKPEMO BITYCKHI TMOBITPSHI MaricTpaii  Bif
MOBITPOOYMCHUKIB JIO0 LWIHAPIB 1 MaJWBHI - B 0Oaka 10 Kamepu
3TOPSIHHS.

[Ipr po3miaai poOOTH MaJMBHOTO HAcoCca BHCOKOTO THCKY
HEOOX1JIHO, B MEPUIY Yepry, YITKO po310paTh poOOTy IUTYHXKEPHOI mapH ii
roJIOBHO1 (PYHKIIIT - peryaroBaHHs KUIBKOCTI IojaBaHoro mnajupa. Ilpu
bOMY YCBIJIOMUTH TOJIOBHUH MOMEHT: TOBOPOTOM IUTYH>KEpa
pPETYyIIOEThCS MOMEHT 3aKiHUCHHS IMOojadl TajvBa, TOOTO KUIBKOCTI
[IOJIaBaHOI0 MaJMBa 3aJIEKUTHh B1J BIJCTAHI BiJl TBUHTOBOI KaHABKH 10
3JIMBHOTO OTBODY.
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Posrnsimatoun  poOOTy  perymstopa TOTPIOHO  BUXOIUTH 3
PIBHOBAYXHOTO CTaHY CHUCTEMHU BaXKeJIsl 1 BIAIEHTPOBOTO PETyasaTopa Ipu
[IEBHOMY HaTATY CHWJIOBHUM CIIOJYYHOI IPYKUHU, HATAT SIKOI, B CBOIO
4yepry, BUBHAYAETHCS 3yCHIIISIM Ha TeIalll.

JIs XOpoIIoro po3yMiHHS MPUHIUITY 111 My(pTH BHUOEpEIKEHHS
BIIOPCKYBAaHHS HEOOXIIHO YITKO VYSIBUTH 1ii pOJb SK HEXKOPCTKOTO
3'€IHYBaJIbHOTO By3Jla MDK KynaukoBuM Bajiom [IHBT i1 komiHwacTum
BaioM (uepe3 mnpuBoAHI nerani). [lomokeHHS KyJIagykoBOTO Baja
BU3HAYa€ MOMEHT BIIOPCKYBaHHS TajMBa, a CTaH KOJIHYACTOrO Baja
BHU3HAYa€ MOMEHT IMIJIXOAY MOPIIHS 10 BEPXHbOI MEPTBOI TOUKH. 3MiHA
B3a€EMHOTO TOJIOKEHHS BaIiB, 3/IMCHIOBAHOTO MY(TOIO, 3MIHIOE MOMEHT
BIIOPCKYBAaHHS MaJIMBa IIOAO0 TOJIOKECHHS MOPIIHSA, TOOTO 3MIHIOE KYT
BUTIEPEIKEHHS BIIOPCKYBAHHS.

IIpu BuB4eHHi cucteMu Common Rail ciig 3BepHYyTH yBary Ha

......

4. KOHTPO/IbHI MUTAHHS.

1. OnuuniTe TpUHIKN A11 TUTYHXEpHOT napu?

2. JIsig 4oro npu3Ha4YeHU MAJTMBHUI HACOC BUCOKOTO THUCKY?

3. Sk BrnamrtoBaHa 1 mpaioe (QOpCyHKa CUCTEMH KUBJICHHS
JIA3€JILHOTO JBUTYHA?

4. 3a TONIOMOTOI0 SKOTO MPUCTPOIO MAJTUBO MOTPAIUISIE B NATUBHUN
HAaCOC BUCOKOTO TUCKY?

5. Jle BCTaHOBIIIOETHCS MATUBOMNIIKAYyHOUHMi Hacoc?

6. flxe po3TamryBaHHsS MAJIMBHOTIO HACOCA BUCOKOTO THUCKY Ha V-
oOpa3znux 1 W-00pa3Hux ABUryHax?

7, Slke CHIBBIAHOIICHHS KyTOBUX IIBUAKOCTEW OOEpTaHHS
kymaukoBoro Bany ITHBT i xomiagacToro Bamy?

8. Sk BIIOYBA€THCS TOINEPEIHE 3AMOBHEHHS CUCTEMM IMAJIMBOM 1
BUJIAJICHHS 3 CUCTEMU TOBITPSI?

9. Jlns 4Yoro mNpU3HAYCHUN BCEPEKUMHHUN PETYISTOP YaCTOTH
oOepTaHHd KoJiH4YacToro Baja. OnuiiTe KHoro OyAOBYy Ta MNPHHIUI
poboTHu?

10. Onuurite OymoBYy Ta NpUHLMN PoOOTH (UIBTPIB TpyOOro i
TOHKOTO OYMIIEHHS AU3EJIbHOIO ManuBa?

17



JlaGoparopHa podora NeS
Tema: «CucreMa nmycKy ABUI'YHA BHYTPIIIIHbOTO 3rOPSIHHA.
EaexTpoobaagHanHs aBTOMOOLIsI. »

1. Mera poboru.

BuBUEHHS CHCTEMHU MYCKy JBUTyHAa BHYTPIIIHHOTO 3TOPSIHHS, a
TaKoX B3a€EMHOIO pO3TAlllyBaHHS, MPU3HAYCHHS 1 MPUHIUIY [li
OCHOBHHX arperariB, By3JiB 1 JeTajiel i€l CUCTEMHU.

BuBueHHs cxemMHu eJeKTpooOiIaHaHHS CY4YaCHUX TPAHCIOPTHUX
3ac00iB, HKEpesl CTPyMy 1 CHOXKHMBadiB, a TakK caMO KOHCTPYKIIIIO 1
NPUHLKII J1i NPUJIaAiB €IEeKTPOooOIaHAHHS aBTOMOO1IIS.

2. 3micT podoTHn

2.1. BuBuuTH NMPUHIMI MYCKY JABUTYHA BHYTPIIIHHOTO 3TOPSHHS.

2.2. O3HallOMUTHCS 3 OCOOJMBOCTSIMU MYCKY JBUTYHA B 3WMOBHIA
nepiof.

2.3. BuBumTtH mnpu3HAYCHHS, PIZHOBUAM Ta CKJIAJIOBI YaCTUHU
CUCTEMH 3araalOBaHHs Cy4YaCHUX aBTOMOOLIIB.

2.4 BUBYNTH NPUHIUAI pOOOTH CUCTEMHU 3araltOBaHHS aBTOMOOLIIS.

2.5. O3HailoMUTHCA 31 CXeMaMU €JIEKTPOOOIaJHaHHSI aBTOMOO1IIB
BA3-2110 1 KamA3 - 740.

3. MeToau4Hi BKa3iBKH.

[Ipu BHBUEHHI CHCTEMHM IYCKY JBHUTYHa CJIiJl 3BEpHYTH yBary Ha
CIOCOOM MyCKy JBUTYHA CY4YaCHUX aBTOMOOLIIB, a TAKOK O3HAMOMUTHCS
31 cnoco0aMu MyCKy JABUTYHA B 3MMOBUH MEP10J] Hacy.

BuBuarouu enexTpooOiaiHaHHs aBTOMOOUISI CJIij] YCBIIOMUTH HOTO
NPU3HAYEHHS, BUBUYUTH KOHCTPYKLIIO 1 TNPUHIUI Ali JHXKEpel CTPyMy:
reHeparopa 1 akKyMy/lasTOpHOi ©Oarapei. BuBUMTH TpH3HAYEHHS,
KOHCTPYKIIIIO 1 TMPHHIUI J1i CHCTEMH 3alajlOBaHHS CyJacHUX
TPAHCIIOPTHUX 3aC001B. 3BEPHYTH yBary Ha KOHCTPYKIIO 1 IPUHLIMI J1i
BUIEPEIHKCHHS 3aMafOBaHHS.

4. KOHTPO/IbHI MUTAHHS.

1. Sk 3M1ACHIOETHCS MMYCK ABUTYHA aBTOMOOLIIsA?

2. Sxi 0cOONMMBOCTI MyCKY ABUTYHA B 3MMOBUH Tiep10/1?
3. SIki efleMeHTH BXOJSATh B CUCTEMY MYCKY JBUTyHA?
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4. Jlsig 4oro npusHa4eHui craprep?

5. ki mxepena cTpyMy Ha aBTOMOO1JI1 BU 3HA€ETE?

6. Sxa wHampyra OOpTOBOI MEpEXi BUKOPUCTOBYEThCA Ha
aBTOMOOLIIX?

7. 1o Take aKkyMyJaaToOp 1 aKyMyJsiTopHa Oatapei?

8. SIki BUJM OCBITIICHHS aBTOMOOLIS BU 3HA€ETE?

9. Sxi BUAM CHOXMUBAYIB EJIIEKTPUYHOI €HEprii B aBTOMOOLIl BHU
3HaeTe?

10. OnumriTe npuHLUMI J1i reHepaTopa?

11. Slke mpu3HaueHHs, Oyl0Ba 1 MPUHIMN Ali OaTapeitHol cucteMu
3anaatOBaHHS?

12. Slke mnpuzHaueHHs, OyaoBa 1 MPHUHIMUI i KOHTAKTHO-
TPaH3UCTOPHOI CUCTEMU 3alaItOBaHHS?

13. Slke mnpusHaueHHs, OyAaoBa 1 TpUHUUI [ii OE€3KOHTAKTHOI
CUCTEMHU 3alaTtOBaHHS?

14. SIxe npu3HaYEHHS KOTYIIKH 3aIMaJIFOBAHHS?

15. SIxe mpu3HaYeHHs 1 IPUHLIUII JTii IEpEPUBHUKA-PO3MOALIBHUKA?

16. Sk BnamToBaHa aKkyMyJisiTopHa 6arapes?

OcHoBHI 3aBIaHHA 1JIA
CaAMOCTIiMHOI pO0OOTH CTYIE€HTA

1. BuBuuTH 0COOIMBOCTI KOHCTPYKIII CHCTEMH >KUBJICHHS
TU3EJIbHUX JIBUTYHIB.

2. BuBumtH cmocoOu Tmopadi TOBITPS B IWIIHAPU JBUTYHA
Cy4acHHUX aBTOMOO1IB.

3. BuBuuTH cnocoOM aBToMaru3allli YMOpaBIlHHSA e€JIEeMEHTaMH
TU3EIBHOTO JBUTYHA.

4. BUBUUTH IPUHIIAT pOOOTH €JIEKTPOHHOI CUCTEMH 3aIlaIFOBaHHS.

JlaboparopHa pooora Ne6
Tema: «bynoBa TpancMmicii aBTOMOOLTIB.
IpusHayeHHsi, OynoBa i pod0oTa 34ernJieHHs. »

1. Mera poboru.
BuBueHHs crocoOiB TMEPEeTBOPEHHS KPYTHOTO MOMEHTY Bij
JABUTYHAa JI0 PyIIis, CXeMH TPAaHCMICI Cy4YaCHHX aBTOMOOLIIB 1
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MIPU3HAYEHHS OCHOBHUX 11 €JIEMEHTIB.
BuBdyeHHsS KOHCTPYKIIIM, MPUHIMIIB i1 34eIjieHb, il OCHOBHUX
€JIEMEHTIB 1 PUBO/IB.

2. 3micT podoTH

2.1. BuBuuTH NpU3HAYEHHSI €JIEMEHTIB TPAHCMICIH.

2.2. Otpumaru ysBJICHHS MNP0 MNPUHIMO [ii CTYMIHYACTOI 1
0€3CTyMmHYaCTO1 TPaHCMICII.

2.3. HaBuuTucs KpecIuTy TUMIOBI MPUHIIUIIOB] CXEMU TPAHCMICIH.

2.4, BuBuutum OymoBy Ta poOOOTY CYyXOro OJHOIMCKOBOTO
(GPUKIIAHOTO 34YETIIICHHS.

2.5. BuBYMTH KOHCTPYKTHMBHE BHUKOHAHHSI TPOBITHUX 1 BEACHUX
YaCTUH 34eryieHHd. BuBuutu OynoBy Ta MNOpUHIMI [Jii  TacUTENs
KPyTHJIBHUX KOJUBaHb.

2.6. BuBunTH  0COOMMBOCTI  KOHCTPYKTMBHOTO  BHUKOHAHHSI
JIBOJIMCKOBOTO 3UCIICHHSIM, 1X TEpeBaru Ta HEIOJIKU B MOPIBHSHO 3
OJTHOAMCKOBHM.

2.7. Po3rnsinyTu OynoBy Ta poOOTYy HNPUBOMAIB 3UEIUIEHH 1 METOIU
peryIroBaHHS BUTBHOTO X0y Te/ajll 3UeTUICHHS.

2.7.1. MexaH14YHUM TPUBII.

2.7.2. I'iagpaBaiyHUNA PUBIL.

2.7.3.1IneBMoriipaBIiaHU TPUBIi.

3. MeToau4Hi BKa3iBKH.

BuBuaroun gaHy Temy, HEOOX1HO 3HATH MPU3HAYCHHS TPaHCMICIi
Ta i1 OCHOBHHMX €JIEMEHTIB, BMITH CKJaJaTH KIHEMAaTU4YHl CXEMH
MEXaHIYHO1, T1JIPOMEXaHIYHOIO 1 €JIEKTPOMEXaHIYHOI TPAHCMICII.

[Ipy BuBYEHHI MarepiaidiB HEOOXigHO 3'sAcCyBaTH, SKI AeTall
34YEIIJICHHS BIHOCSATHCS J0 BEAYUYUX 1 BEJCHUX, SIK TIEPEIa€ThCs KPyTHUH
MOMEHT 3 MaxOBHKa Ha HATHUCKHOTO JHWCKAa B PI3HUX KOHCTPYKIIISIX
34YeryieHb. 3HATH cXxeMy 1 mnOpuHiun aii rigpomydtu. Bubuutu
0COOJIMBOCTI KOHCTPYKIII 34EIUIEHb 3 LEHTPAIbHOI AiadparMOBOIO
NPYKHUHOIO. BMITH MOsSCHIOBaTM HEOOXIJHICTh YCTAHOBKHM B TMPHUBIJ
3YEIUICHHS [1CHTIOBAYIB.

4. KOHTPOJIbHI MUTAHHS.
1. o Take TpaHCMicCisi aBTOMOO1JIS 1 JIJIs1 YOTO BOHA MpU3Ha4YeHa?
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2. Ha3BiTh OCHOBHI €JIEMEHTH MEXaHIYHO1 TPAHCMICIi?

3. II{o BM 3HaA€TE MPO TiAPOMEXAHIUHY TPAHCMICIIO?

4. SIxe mpu3HAUYCHHSI OCHOBHUX €JIEMEHTIB MEXaHIYHOT TPAHCMICIi?

5. Onuiith OyAOBY Ta MPUHLIUI JT1i 3UETUICHHS ?

6. /1751 yoro moTpiOeH racuTeNlb KPyTHIBHUX KOJMBAHb?

7. SIk BIAIITOBAaHUM MEXaHIYHUM MPHUBIJ 3UCTUICHHS ?

8. Sk BmamrToBaHWM T1ApaBIIYHUIN TIPUBiA 3UCTIIICHHS ?

9. Sk BnamTOBaHWM MHEBMOTI1IPABIIYHUHN TTPUBiA 3UCTIIICHHS ?

10. Jnst yoro nmpu3HaueHUM MPUBI1J 3YETIICHHS ?

11. Ha3BiTh Bemaydi (BeleHl) eTalll MEXaHIYHOTO 3UYEIlJICHHS?

12. 3 yoro ckiagaeTbes rigpomMydra 3UeTieHHs ?

13. Axuit npuHnmn aii rigpomytu?

14. Sxi ocobOmmBocTi OymoBM 34YeIUICHHS B aiad)parMOBOIO
PYKUHOIO?

15. 3a J0moMOror 4YOro peryaroeTbCs BUIBHUM X171 Ieaa
34YEIJICHHS 3 MEXaHIYHUM MPUBOJIOM?

16. 3 sIKUX OCHOBHUX €JEMEHTIB CKJIAJJA€ThCA T1IPABIIYHUNA MPUBIA
3YCIUICHHS ?

17. SIx mpairroe MHEBMOT1IpaBIIYHUN TPUB1J 3UCTUICHHS ?

JlaboparopHa pooora Ne7
Tema: «IIpu3HaueHHsA, IPUCTPiH i podOTA KOPOOOK Mepenay,
PO31aBAJIbHUAX KOPOOOK i BeIy4YHUX MOCTIB aBTOMOOLIA »

1. MeTta po6otu.

BuB4eHHS NpU3HAUYCHHS, KOHCTPYKIIIi, TPUHIMIY Jii CTYIHYACTUX
1 6e3CTyInIHYaCTUX KOPOOOK IMepesad, a TaKoXK pO3IaBaIbHUX KOPOOOK 1
BEIy4YnX MOCTIB. BuUBYEHHS Tmpu3HaueHHs, OyAOBH, NPUHIUIY All
aBTOMaTUYHUX KOpoOOk mnepemukaHHs tniepenad (AKIIID), ski 3
riApoArHaMIvyHO1 Oe3CTymiHYacToi mepenadi (riaporpancdopmaropa) i
MOCJIJIOBHO MPUEAHAHOI N0 HEl MEeXaHIYHOi CTYIMIHYacTOl KOPOOKHU
nepenad Ha mpukiaanal aBocryneHeBoi BainbHOI AKIIIT aBToOyca JI1A3-
677.

2. 3MmicT podoTH
2.1. BuUBYMTHM TOpHU3HAYEHHS 1 CXEMH MEXaHIYHHMX CTYMIHYaCTHUX

KOpOOOK mepeaay 1 po31aBajibHUX KOPOOOK.
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2.2. O3HalloMUTHCS 3 OCOOIMBOCTSIMHU pPOOOTH Ta OyIOOBIO
TpeXBaJIbHOI 1 ABOXBaIbLHOI KOPOOKH Tepead.

2.3. BuBuutH THUNM O€3CTYNIHYACTUX ABTOMATHYHUX KOPOOOK
nepeaad.

2.4. BuBuutu Oyfa0BY 1 IPUHIIAIT pOOOTH TiApOoTpaHchopmaTopa.

2.5. OguHaitoMuTHCd 31  CHCIIAIBHUMH  MacjaMu,  SKI
3aCTOCOBYIOTHCSI B @aBTOMAaTUUYHUX KOPOOKax MepeMUKaHHs repeay.

2.6. BuUBUMTH TpPHUBIA 10 BEAYyYMX KOJIC TEPETHbONPUBITHUX
aBTOMOO1ITIB.

2.7. BuBuutu OynoBy Ta poOOTYy OCHOBHHMX THIIIB TOJOBHHUX
nepeaay.

2.8. BuBuutu knacudikailito 1 Ipu3Hau€HHS MIBOCEH.

2.9. O3HalloMUTHCA 3 0COOIMBOCTSIMU MPUBOY J0 BEAYYUX MOCTIB
aBTOMOO1UITIB 3 KOJIICHOIO (pOopMyIIior0 6 X 414 X 4,

3. MeTtoan4Hi BKa3iBKH.

[Ipu BHUBYEHHI NAaHOI TeMH HEOOXIJHO 3'ACYBaTH MPU3HAYEHHS 1
OCHOBHI TUIIM KOPOOOK mepeaay, CXemy 1 MPUHIUIT Jii CTyMIHYACTHUX 1
0e3CTymiHYacCTUX KOPOOOK mepenad. 3BEpHYTH yBary Ha KOHCTPYKIIIIO,
NpPU3HAYEHHA Ta poOOTy 3aMKy, (pikcaTtopiB, MEXaHI3MY YHpPABIIHHS
KOPOOKOIO Tepeaay, CHHXPOHI3aTopa 1 3ar001’)KHUKA BKJIFOUEHHS 3aIHbO1
nepeaayl. 3BEpHYTH yBary Ha CIocoOu Tepeaadl KpyTHOTO MOMEHTY B
PO37aBATHLHUX KOPOOKaX.

AKIIIT € rigpoMexaHiuHy KOpPOOKY Tepejad, sika CKIAJa€eThes 3
MOCTIZIOBHO 3'€IHAHUX MDK CO0OI: TIApOJWHAMIYHOI Tepeaayl
(rimporpancdopmaropa) i MEXaHIUHOI KOPOOKH mepenad.

['apoauHamiyHi iepeadi - 1e TipaBiiuHi TPUCTPOI 00EPTaTBLHOTO
PYXY, B IKUX KPYTHHI MOMEHT MEPEAAEThCS Bl BEIYy4Oro JI0 BEJIEHOTO
Bajly BHACIIJOK 3MIHM MOMEHTY KUIBKOCTI PyXy poOoudoi piauHu
(cmemiaibHE Macjo), MPOXOAWTH dYepe3 JiomareBi Kkoieca. KoxxHe
JomaTeBe KOJECO Tiapomepenadl CKIAmaeThCs 13 3aKpIUICHUX Ha
3araJIbHUX TIiJicTaBax Jjonared. Macio mia di€r0 BiIIEHTPOBUX CHJ
pyXaeThCcsi MO MDKJIONACTHUM KaHajdaM, TMEPEeXOJUTh 3  OJHOIO
JOMaTeBoro Kojieca B 1HIIE, BIUIMBAa€E Ha JIOMAarkd I[hOTO Kojeca 1
MPUBOJUTH Moro B oOepranHs. JlomarHe Kojeco, MOEJHAHE 3 JIKEPESIOM
eHeprii (JIBUTyHOM), Ha3WBalOTh HACOCHHMM, a KOJIECO, IIO€IHAaHE 3i
CIIO)KMBA4YEM EHEPrii - TYpOIHHUM.

22



[NapoguHamiuHl  mepemadl  MOAUISIOTBRCS  HA  TIAPOMY(TH,
rigporpanchopMaTopr 1 KOMIUIEKCHI Tepefadi, SKi MalTh Ha OJHUX
pexxuMax poOOTH BIACTHUBOCTAMH TipoTpaHchopmaropa, Ha I1HIIUX -
rigpomyptu.  OCHOBHa  BIAMIHHICTH MK  TigpomypToro 1
rigporpancopmMaTopoM MOJATae B TOMY, IO MEpIa TO3BOJSE IJIABHO
3MIHIOBaTH KYTOBY IIBHIKICTh BEJICHOTO Baja 1 TepeaaBaTH KpyTHUH
MOMEHT 0Oe3 #oro TpaHcdopmallii, a JIpyruid, Opu 3MiHI YaCTOTH
oOepTaHHs BEJICHOTO BaJjia, aBTOMATUYHO 3MIHIOE€ 00EPTaIbHUM MOMEHT B
3aJI€KHOCTI BiJ] IPUKJIAICHOI O BEJCHOTO BaJly OIOpY.

[Ipu BUBYEHHI BeAy4yuX MOCTIB CIiJi 3BE€pHYTH yBary Ha Te, IO
BOHU BKJIIOYAIOTh B ce0€ TPU OCHOBHUX By3Ja: TOJOBHA Ieperaua,
nudepenIian 1 miBBich. [Ipu BUBYEHHI TEMHU, B MEPIILy Yepry, HEOOX1THO
YITKO YSIBUTH MPU3HAUCHHS KOXKHOTO 3 TMpUCTpoiB. Hagam npu po3risi
pI3HUX THUIIB TOJOBHUX Nepenay, AudepeHIianB, MmBBICEH 3B'A3aTH iX
KOHCTPYKTHBHI OCOOJIMBOCTI 3 TSATOBUMHU XAPAKTEPUCTHUKAMH, BArOBUMU
napamMeTpaMu, MPOXiTHICTIO KOHKPETHUX aBTOMOOLTIB.

[Ipu po3misaal  ocoONMBOCTEM  BEAYYHMX  KOJNIC  TPUBICHUX
aBTOMOOUTIB 3BEpHYTH YBary Ha TOJIOBHY Iepeflauy Ha CEpPEAHbOMY
MOCTY.

4. KOHTPOJIbHI MUTAHHS.

1. Sxi T KOpoOOK Mepeady BU 3HAETE?

2. TloschiTh OynoBy 1 MNPUHUMN [1i MEXaHIYHOI CTYHIHYacTOl
TpeXBaJIbHOI KOPOOKH mepeaay?

3. IlosicHitTh OyAOBY 1 OPUHIMI Jii MEXaHIYHOI CTYMIHYACTOl
JIBOXBAJILHOIO KOPOOKH Tiepeay?

4. 1o BU 3HaeTe Mpo OE3CTYMHIHYACTI KOPOOKH nepeaay?

5. Sxuit mpuHIMT Aii Bapiatopa?

6. ILlo Bu 3HaeTe npo OyHOBY TiApoMexaHIYHOT KOPOOKH nepenay?

7. o Take rimporpaHchopMaTop i HaBIIIO BiH 3aCTOCOBYETHCS B
aBTOMAaTUYHUX KOpOOKax nepeaay?

8. Sk nmpairtoe rigporpancdopmarop AKIIII?

9. Ilo BU 3Ha€TE NMPO CUHXPOHI3aTOPU KOPOOOK Tepeau?

10. OnuiiTh NPUHIMI pOOOTH CUHXpOH13aTopa?

11. IlosicHiTh, HaBIO B KOpOOKax mepenady BUKOPUCTOBYETHCS
3aMOK 1 (ikcaTopu?

12. SIxe nmpu3HaYeHHS MEXaHI3My MEPEMUKaHHS riepeaay?

23



13. OnuiniTe nporec BKIOYEHHS BCiX Mepead Ta 3aJHLOTO X0y ?

14. SIxumM YMHOM 3IMCHIOETHCS MPUBIT CITIIOMETpa?

15. Sk 3manryroThes AeTalll KOpoOKHU nepeaay?

16. 3 sgxkux MarepiajiB BUTOTOBJEHI  (PUKINHI  KIIbIA
CHHXpOHI3aTopa?

17. Bxkaxith cnocoOM peryatoBaHHS 3aUCIUICHHS KOHIYHUX
IIeCTepeHb B TOJIOBHIN nepenadi atomooitst 31J1-1307?

18. Sk 3m1liCHIOETHCS 3MAIlEHHS I'eI0iTHOI TOJIOBHOI mepeaayi?

19. UYomy  3a00pOHS€THCA  BUKOPUCTOBYBAaTH  CTOSIHKOBE
TPAHCMICIHHUN TadbMO JJIsI 3yITMHKA aBTOMOO1IS, 1110 PyXa€eThCs?

21. ki Tunu miBocei BU 3Ha€Te?

22. Sk 3OIMCHIOEThCS  BKJIIOYEHHS  3aJHBOI  mepejadi B
aBTOMATUIHUX OC3CTYMIHYACTUX KOPOOKax mepeaad?

JlaboparopHa pooora Ne8
Tema: «IIpu3HayeHHs1, IPUCTPIiH i podoTa
MIZKKOJIICHHX i MecoceBMX AudepeHiaiiB.
Ipucrpiii KapaaHHUX Hepeaay »

1. Meta poboru.

BuBUeHHS  NpU3HAYEHHS, KOHCTPYKWIi, NOpUHOUOY  Jii 1
KOMIIOHYBaHHSI MDKOCBOBUX 1 MIKKONICHMX JudepeHiialiB Ha
aBTOMOOLJTI.

BuBdyeHHs npu3HAYEHHs, KOHCTPYKIIil, OPUHIUIMY [ii KapAaHHUX
nepeaad

2. 3micT podoTH

2.1. BuBuutH npuzHayeHHs, OyI0BYy 1 POOOTY MIKKOIICHHUX 1
MDKOCHOBUX AUDEpEHITIaIB.

2.2. BuBuutm  OymOBYy  IIECTEPEHYACTOrO  CHUMETPUYHOTO
nudepeniiiana, Koro pooory.

2.3. BuBuutu  OymoBy  HECHUMETpUYHOTO  AudepeHiiana
M1JIBUIIIEHOTO TEPTH.

2.4. BuBuutu cnocoOu OJIOKYBaHHS MIXKKOJICHUX 1 MIXKOCHOBUX
nudepeHItiania.

2.5. BuBuutu Oyz10BY Ta poOOTy KapJaHHOI Nepenadi 3 MapHipaMmu
HEPIBHUX KYTOBUX IIBUIKOCTEH.
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2.6. PosramryBaHHS KapJaHHUX TMepeady Ha aBTOMOOLIAX 3
KOJIICHOIO hopmysioro 4 X 4 1 6 x 4, [Ipuctpiit mapHipiB piBHUX KyTOBUX
IIBUIKOCTEM.

3. MeTtoan4Hi BKa3iBKH.

BuBUMTH KOHCTPYKIIIO, HOPUHIMI i 1 MiCUs pPO3MIIICHHS
MDKOCBOBOTO 1  MDKKomicHOoro  gudepenmiamiB. PoziOparucs B
KOHCTPYKITISX MDKKOJIICHOTO KOHIYHOTO CUMETPUYHOTO 1
HECHMETpUYHOro JaudepeHiiana. 3BEpHYTH YBary Ha CIOCOOH
3MaIlleHHS eJeMEHTIB AudepeHiiaia. 3BEpHYTH yBary Ha CIOCOOH
OJIOKyBaHHS ITU(epeHIiamiB.

BuBueHHs1 KapJaHHHUX Mepedaad HEoOX1JTHO IMOYHMHATH 3 PO3MISATY
NPUHIOMIY Aii KapJAaHHUX IHapHIPIB, IO JO3BOJSIOTH 3A1MCHIOBATH
nepeaavyy KpyTHOTO MOMEHTY MPY 3MIHHOMY B3a€EMHOMY PO3TaIllyBaHHIO
BaJIIB.

[Ipu po3misial KapJJaHHOTO MPUBOY Ha TEpeAH] Beaydl Kojieca Ciif
3BEpPHYTH yBary He TUIbKM Ha KOHCTPYKIIIIO CaMOro IIapHipa, a il Ha
KPITUICHHS 1 YCTaHOBKY MIBBICI 1 HPUBOJIHUX BaJIiB KOJIIC.

CxeMu posTallyBaHHS KapJaHHMX Tepenad Ha aBTOMOOUISIX
MOBUHHI OyTH PO3MISAHYTI JUIsl TPUBOIB 0€3 po3JaBalibHUX KOPOOOK 1 3
HUMHU, TIPU HapajeabHOMy 1 HOCIIJOBHOMY MIJIKIIOYEHHI CEPEIHBOTO Ta
3aTHLOTO MOCTIB JijIsi aBTOMOO1IIB 3 MPUBOJAOM TUIBKH Ha 3aJHI MOCTH 1
MOBHOIPUBIIHUX.

4. KOHTPO/IbHI MUTAHHS.

1. ¥V saxoMy BUmaaky caTediTd audepeHiiaia o0epTaroThCs 1010
BJIACHOI 0C1?

2. Sk Onokyerbcs nudepeHiiaa B IMPUBOAI O BEAYyYHMX KOJEC
aBTomMo011s1 KamA3-53207

3. SIk1 cnocoOu O10KyBaHHS AudEpeHIiaaiB BU 3HaeTe?

4. SIx1 Tunu aud)epeHItiagiB BU 3HA€TE?

5. Sk 3A1HCHIOETHCS 3MAIllCHHS caTeliTiB qudepeHiiana?

6. OnuuIiTh OPUHIUI POOOTH CUMETPUYHOTO AudepeHIiana?

7. ONUIIiTh TPUHIUMI POOOTH HECUMETPUUHOTO qudepeHiiana?

8. 3 4Oro CKIaJaeThCAd KapJaHHA Iepefadya HEpPIBHUX KYTOBHX
IBUIKOCTEMN?

9. SIki TunIM KapAaHHUX IIAPHIPIB BU 3HAETE?
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10. Ilo Take mpomi’KHa OMoOpa KapJaHHOTO IIapHipa 1 HaBIIlO BOHA
3aCTOCOBY€THCA?

11. Sxe mnpu3HaueHHs MUIIBOBOTO 3'€JHAHHS KapJAaHHOTO
mapHipa?

12. SIxi TMOW KapJaHHUX IIAPHIPIB PIBHUX KYyTOBUX IIIBUJKOCTEH
(IIPKII) Bu 3Ha€eTE?

13. Hlo Ttaxke IHPKIII 1 HaBimo BIH 3aCTOCOBYEThCA Ha
MepeTHbONPUBITHUX aBTOMOO1IISAX ?

14. ¥V yoMmy BIAMIHHICTh Kap/IaHHUX IIAPHIPIB HEPIBHUX KYyTOBUX
IIBUIKOCTEN BiJ KaplaHHUX MIAPHIPIB PIBHUX KYTOBUX HMIBUJIKOCTEH?

15. IlpuBecTn cxeMu IIApHIPIB HEPIBHUX Ta PIBHUX KyTOBUX
IBUIKOCTEMN?

OcHoBHI 3aBIaHHA 1JIA
CAMOCTIiMHOI PO0OOTH CTYIE€HTA

1. BUBUUTH T TPAHCMICIH.

2. BuBunTH 3aranbHy OyJOBY KJIACUYHOI KOMIIOHOBKH aBTOMOO1IS,
a TaKOXX TepeaHEETPIBOAHOTO 1 TOBHOMPUBIIHOTO.

3. BuBuuTu mpu3Ha4YeHHsA, OyAOBYy 1 poOOTy 34YeIUIeHb, SKi
3aCTOCOBYIOTHCSI HA aBTOMOOLIISX, a TAKOXK iX IPUBO/IIB.

4. BuBunTH npu3HaYCHHS, Oy/I0BY, pOOOTY Ta CIIOCOOHM YIpaBIiHHS
MEXaHIYHUMHU CTYIIHYaCTUMHM KOpOOKaMHu Tiepenad. ABTOMaTHYHI
KOpOOKH (Bapiatopmu).

5. BuBuuTH mnpu3HaueHHs, OyI0BYy, poOOTy Ta BUIU KapJaHHHUX
IIapHIPIB, a TAKOXK TOJIOBHUX MEpeaay.

JlaboparopHa podora Ne9
Tema: «IIpu3HaueHHs, IPUCTPIiH i podOTA PYJIHLOBOIO
kepyBanHs. Hecyuya cucrema i pymrii. »

1. Mera poboru.

BuBueHHs nmpu3HAUYCHHS, PI3HOBUAM KOHCTPYKTUBHOTO BUKOHAHHS
Ta MPUHITUITY Jii PYJIbOBOTO KEPYBaHHHI.

BuBUeHHS MpU3HAYCHHS, PI3HOBUAM KOHCTPYKTHBHOTO BHUKOHAHHSI
Ta MPUHILMITY 11 HECYYHUX CUCTEM 1 PYIIIiB.
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2. 3micT podoTHn

2.1. BuBUMTH TIpU3HAYEHHS Ta 3arajbHa Oyl0Ba PYIHOBOTO
KEpyBaHHS aBTOMOOUISI 3 TEpPEAHIMM KepoBaHUMH Kosiecamu. Kytu
YCTAHOBKHU KEPOBAHUX KOJIC (PO3Bajl, CXOKEHHS, HAXUJIU IIIKBOPHS).

2.2. BuBYMTH KOHCTPYKIIIO 1 CIIOCOOM PETYIIOBaHHS PYIOBUX
MEXaH13MIB Cy4aCHUX aBTOMOO1IIB.

2.3. BUBUUTH KOHCTPYKTUBHE BUKOHAHHS PYJILOBUX MTPUBO/IIB.

2.4. BuBuuTH NpU3HAYMTE 1 TPUHIIAN i1 MiJCUIIOBAYiB PYIHOBOTO
KEepyBaHHSI Cy4aCHUX aBTOMOOLIIB.

2.5. Pozibparucs 3 MOHATTAM CHIAKYIOUOi Iii IMJACHIIOBada I10
3YCUILTIO («ITOYYTTS JOPOTH») 1 3 MEPEMIIISHHS.

2.6. Po3misiHyTH NpUCTPI HECYdOi CUCTEMHM, iX BUIU 1 THIIH,
BUBUYWTHU MPUCTPINA aBTOMOOUTBHUX PYIIIiB.

3. MeToau4Hi BKa3iBKH.

[lepen BUBUEHHSIM KOHKPETHOTO MEXaHI3MYy PYJIhLOBOTO KEpyBaHHS
aBTOMOOLIIB CJiJ] 3raJlaTd CXeMy MOBOPOTY aBTOMOOLIS, YCBIIOMHUTH
MPU3HAUYCHHSI PYJIbOBOTO KEPYyBaHHS Ta PyJbOBOi Tpameiii. Baxiuum
MOMEHTOM € BUBYEHHS MPU3HAYCHHS KyTIB YCTAHOBKH KEPOBAHUX, KOJIIC,
a TaKOX IMOIMEPEYHOro 1 MOAOBXKHBOTO HAXWIY IIKBOPHS, HEOOXIHO HE
TUIBKA YCBIJIOMHUTH 3 SIKOIO METOIO II€ pOOUTHCS, a W 3HATH 3Pa3KoOBl
BEJIMYMHU KyTIB YCTAHOBKHU 1 MOXJIMBI CIIOCOOU 1X pETyIIOBaHHS.

HaiiO1mpin  ckyagHOIO 1 BIAIOBIOAJBHOK  YAaCTUHOK i€l
Ja0oparopHOi poOOTM € BHUBYEHHS OylIOBUM 1 NOpUHOUOY Al
T1APOIMIICUITIIOBAYIB PYIOBOTO KepyBaHHs. CHCTeMa THUIPOMiACUICHHS
BKJIIOYa€e B ceOe JOMacHUM TiIpOHACOC, CHJIOBUN IUJIHAD, SKUA MOXKE
OyTH BHKOHAHWU pa3oM 3 PYJILOBUM MEXaHI3MOM (BOYIOBAaHOTO THITY) i
OKpeMO (BUHECEHOTO THIy), 1 PO3MOAUIBHUK, KEPYyIOUHid poOOTOI0
CUJIOBOTO TIAPOLMJIIHIApA 1 BUKOHAHUM B OJHOMY 3 HUM KopIycl (1HOAI1
okpemo). Cimiag 3BEepHYTH OCOOJMBY yBary Ha Te€, SKUM YHHOM
3a0e3MeuyeThCsl CIIIKyoda Jisl TiapomiacuitoBada. (s 3abe3neueHHs
0e3neku pyxy HeoOXiHOo, 00 BOJIM MaB «IMOYYTTSM JOPOTH», TOOTO
3yCUJUIS, HEOOXIJIHE ISl TOBOPOTY PYJIbOBOIO KOJ€ca, MOBUHHO OyTH
MIPOTNOPIIIHHO MOMEHTY OIOPY MOBOPOTY KEPOBAHUX KOJIIC.

Marepian, 1o BUBYAETHCS B AaHii jabopaTopHiid poOOTi, TOCHUTH
0o0'eMHUI 1 BUMAarae BiJl CTyJAEHTIB 3i0paHocTi. [Ipu posmisial OynoBu
HECYUO0i CUCTEMHU HEOOX1HO Mam'aTaTv Mpo Pi3HI iX BUIU, a B 3B'SI3KY 3
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MM, 1 MPO Pi3HI KOHCTPYKTUBHI BUKOHaHHsA. He ciing Takox 3a0yBaTu
npo Te, IO Pyl Ha aBTOMOOUIPHOMY TpPaHCIOPTI OyBalOTh, 5K
KOJIICHOTO, TaK 1 ryceHnuHoro tuiy. HeoOxigHo po3iOparucs 3 O0y10BOIO
py1iisi, 0COONMBY yBary NpUIUTATHA KOJICHOMY PYIIIO.

4. KOHTPOJIbHI MUTAHHS.

1. SIxe mpyU3HAYEHHS PYJIbOBOTO KEPYBAHHS?

2. OnuuIiTh TPUCTPid PyJIbOBOIO KEPyBaHHS?

3. o Take CliAKYIOYMN MEXaH13M PYJIbOBOTO KEPYBaHHS?

4. Sxi TN TACUIIIOBAYiB PYJILOBOTO KEPYBaHHS BU 3HA€TE?

5. Illo B 3Ha€TE MPO TiAPABIIYHUN PYIbOBOI MiACUIIOBAY?

6. I1{o BU 3Ha€eTe MPO €IEKTPOMEXaHIYHUN PYIHOBOI MiICHITIOBaY ?

7. 3 4Or0 CKIIATAETHCS PYILOBE KEPYBaHHSA !

8. 3 SIKUX €JIEMEHTIB CKJIQJJa€ThCA PYIbOBa Tpamneuis?

9. Slki1 BUIM pyJbOBUX MEXaHI3MIB BU 3HA€TE?

10. 1o BU 3HA€TE PO HECYUY CUCTEMY aBTOMOO1Is1?

11. Sxi Bugu pam BU 3Ha€TE?

12. dxi Tunu pyuriiB Bu 3HaeTe?

13. 3 9oro ckagaeThCss KOMCHUN PyIIii?

14. 3 sxux MaTepianaiB BUTOTOBISETHCS KOPA KapKaca MOKPUILIKH?

15. Jnst yoro nmpu3HaYeHUH MOAYIITKOBH 1m1ap (Opekep) MmuHu?

16. SIki rpaHWYHI 3HAYEHHS MAIOTh 3aJUIIKOBA BUCOTA MPOTEKTOPA
IIWH AJ1s pi3HUX Kateropiid ATC?

JlaGoparopHa podora Nel(
Tema: «IIpu3HaYeHHs1, IPUCTPIH i poOOTA raJILMIBHOIO
ynpasiaidHs. IlixBicka i 6aaka MocTiB. »

1. Meta po0oru.

BuBUeHHS rajqbMiBHOTO KEPYBaHHS aBTOMOOLIIB 3 TIAPABIIYHUMH 1
ITHEBMAaTUYHUMHU TaJIbMIBHUMHU CUCTEMaMH.

BuBdeHHsS nMpu3HAUYCHHS, PI3HOBUAM KOHCTPYKTHBHOTO BUKOHAHHSI
Ta MPUHLUITY Jii MiJIBICOK 1 020K MOCTIB.

2. 3MmicT podoTH

2.1. BuBunTy mpu3HAYEHHS Ta NPUHIUIN 1i poOOY0i, 3aracHUi
(aBapiiiHO1), CTOSHKOBOI, JOTIOMIXKHOI 1 3yTMHOYHOI raJIbMiBHUX CHUCTEM.
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2.2. BuBunTH cxeMy Ta OCHOBHI €JIEMEHTH po00u0i, 3amacHoi
(aBapiifHO1), CTOSHKOBO1, JOMOMIXHOT 1 3yIIMHOYHOI TaJIbMiBHUX CHUCTEM
3 T1JIPaBJIIYHUM Ta MTHEBMATUYHUM TaJIbMIBHUM ITPUBOOM.

2.3. BuBunTHu nmpu3zHaueHHs, KOHCTPYKIIIIO 1 cXxeMu ycTaHOBKH ABC
Ha aBTOMOOLJII.

2.4, BuBuutu npuHuun podotu ABC Ha aBroMoOLTl 3
1HUB1TyaJbHUMH MOJYJISITOPAMH Ha KOKHOMY 3 KOJIIC.

2.5. BUBUATH KOHCTPYKTHBHI OCOOJIMBOCTI TaJIbMIBHOTO KEpyBaHHS
3 MHEBMOT1JIPABJIIYHUM MIPUBOJIOM TaJIbM.

2.6. BUBUUTH KOHCTPYKTHBHE BUKOHAHHS 1 TUITH MOCTIB.

3. MeToau4Hi BKa3iBKH.

[Ipu BuKOHaHHI JabOpaTOpHOi POOOTH CH1J BUBYUTH (IZUUHY
CYTHICTh IIPOILIECY FaJIbMyBaHHs 1 HOro mapameTpH.

VYeBimoMUTH  TIpU3HAYEHHS  poOOYOi, CTOSHKOBOi, 3amacHoi
(aBapiiiHO1), JOMOMIXKHOI Ta 3YNMUHOYHOI TaJbMIBHUX CHUCTEM, SIKi B
CYKYIHOCTI YTBOPIOIOTh TajbMIBHE KEPYBaHHSI TPAHCIIOPTHOTO 3aco0y.
HeoOx1/1HO 3BEpHYTH yBary Ha peryjiIloBaHHsS 3a30piB B OapaOaHHUX 1
JUCKOBUX TajbMIBHUX MexaHi3Max. PoziOparvucs B KOHCTPYKINT 1
OPUHUMI [1i TalbMIBHUX MPUBOAIB, fKI CHUIBHO 3 TaJbMIBHUMU
MEXaHI3MaMH YTBOPIOIOTh TajbMiBHI cucTeMU. HeoOXiIHO 3BEpHYTH
yBary Ha OCOOJMBOCTI KOHCTPYKIIM TaJdbMIBHOTO KEpyBaHHSA 3
MTHEBMOT1PaBIiYHUM T'aJIbMIBHUM IPUBOJIOM.

Jlns ycyHeHHs1 OJIOKYBaHHSI KOJIIC, 3a0€3I€UeHHS ONTHMAaIbHOIO
raJibMyBaHHS, MIJBUIICHHS CTIMKOCTI 1 €(EKTUBHOCTI KEPOBAHOCTI
aBTOMOOIJII MOro OCHAIIYITh aHTH OJOKYyBaJbHUMH TaJIbMiBHUMH
cuctreMamu (ABC).

[Ipouiec peryntoBaHHs TalbMyBaHHs Kojiic 3a gomoMororo ABC
nporikae 1ukiIiyHOo. HesanexxHo Big koHcTpykimii ABC  BkiIrO4aroTh
JaTyukyd  (CTaHy OOEpTaHHS KOJIC, IMIBUAKOCTI 1 YIOBUIBHCHHS
aBTOMOOLJIS 1 T.1.), eeKTpoHHUM 010k yrpasiinHg (EBY) 1 BukoHaBumuit
MexaHi3M (MOAYJISITOP TUCKY).

[Ipu o3HaliOMJIEHHI 3 CHCTEMaM{ aBTOMATHMYHOTO PETYIIOBAaHHS
(CAP) ranbMiBHOTO 3yCWJUISL CIiJI PO3IISSTHYTH CXEMU YCTAHOBKHU
eaxemenTiB ABC Ha aBTOoMOOUT, BH3HAUUTH YHCIIO €JIECMCEHTIB 1
PO3MISIHYTH clocoOu  ympaBiaiHHA —eneMeHTamMu CAP  raasMmiBHOTO
3yCHUILIISL.
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Haii011pIn BIAMOBIZAIBHOIO YAaCTUHOIO [JAaHOI TEMH € IIIBICKA
aBroMo01ns. [Ipy BHBYEHHI PI3HMX THINB MIABICOK CIiJ HaM'sTaTd i
BUJIUISITA TpU OOOB'SI3KOBI NPUCTPOi OyIb SAKOi MIJABICKU: TPY>KHE
(pecopa, TpyXmHA, TOPCIOH, IMHEBMOOAJIOH, MOAPECCOPHIK, T'yMOBHM
Oydep), eIeMeHT 10 TracuTh (aMOPTU3ATOP, CyXe TepTsA B IIapHipax) i
Hampapyse (momnepeyHi ado IMO3J0BXKHI BaXKeal B HE3aJICKHIM ITABICI,
peaKkTUBHI ITaHTd B OamancupHou 1 T.1.). [lopiBHIOIOYM pi3HI THUIU
MIJIBICOK, JOLUIBHO 3BEPHYTH yBary HE TUIbKM Ha MPHU3HAYEHHS iX
€JIEMEHTIB, a ¥ Ha 00JacTh 3aCTOCYBaHHSI Ha PI3HUX ABTOMOOUISNX, a
TaKoXX mepeBaru Ta Heaodiku. OcoOauBy yBary HEOOXi1JHO 3BEpHYTH Ha
poOOTYy TENECKOMIYHOTO aMopTHU3aTopa, IMPUCTPiN sKe 3abesneuye
YOTUPU PEKUMHU POOOTH: CTUCHEHHS 1 BiJjada (B101i), TIJIaBHE 1 Pi3Ke.

4. KOHTPO/IbHI MUTAHHS.

l. Sxi eneMeHTH PoOOYOI rajJbMIBHOI CHUCTEMHU 3 TI1JIPaBIIYHUM
MIPUBOJIOM BU 3HA€ETE?

2. SIxi eneMeHTH poOOYOiI rajibMiBHOI CUCTEMHU 3 MHEBMAaTUYHUM
MPUBOJIOM BU 3HAETE?

3. 3 dYoro ckiagaeTbcsa Oyab-sika TrajdbMiBHAa  CHCTEMa
TPAHCHIOPTHOTO 3ac0o0y?

4. SIki ranbMOB1 ME€XaH13MU BU 3HA€ETE?

5. SIxi cxemu ycraHoBkH enieMeHTiB ABC Bu 3Haete?

6. Sxe Moxe OyTu opraHi3oBaHO YympabiiHHS cxemo ABC 3
1HJIMBIyaIbHUMHU MOJYJISITOPAMU Ha KO)KHOMY KOJIECi?

7. Jnst woro motpiOHa miaBicka. Ska ii OymoBa. ONUIIITh NPUHIIUI
pOOOTH T1JIPaBIIYHOTO aMOpTHU3aTOpa?

OcHOBHI 3aBIaHHA 1A
CaMOCTilHOI PO0OOTH CTYICHTA

1. BuBunTé mpuHIKAI POOOTH T1APABIIYHOTO IMiICHIIOBaYa TaJIbM.
BuBYuTH KOHCTPYKIIii TaJbMIBHHX MEXaHI3MIB.

2. BUBYNTH KOHCTPYKIIIIO 1 MIPUHIIUII Jii TaJIbMOBOTO KEPYBaHHS 3
TiApaBIiYHUM, THEBMAaTUYHUM 1 MTHEBMOTIJAPABIIYHUM TaJlbMIBHUM
IPUBOJIOM.

3. BuBuutH npuHIMI PpOOOTH  €JEMEHTIB  TiAPaBIIYHOTO,
MMHEBMATUYHOI 1 MTHEBMOT1JIPABI1YHOTO TaJIbMIBHOTO MTPUBOY.
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