





3MICT

BOTYIT et e e e e e e
1.  Onuc HABYATBHOT AUCIIUTIIIHH ..eeevvveeeeeireeeesiieeeeannreesnnraesanssseeessneeenas
2.  Mera BUBYEHHS HABYATBHOT JUCHUTITIH . ...eeeesuvreeeeenereeeennereennanneeanns
3. TlepenyMOBH Jii BUBUEHHS JUCLUTIIIHU «.uvvveevreeiieeneeeeeiiieenieeeennneennne
4. O4iKyBaHI PE3YTBTATH HABUAHHS ..eeeeeuvvereerereeeernnreeeeneeeeannanneessnneessnns
5. Tlporpama HaBYAIBHOT UCITUTUTIIHU ..ccovvvveeeeeereeeenreeeenneeaeeenene
6. Meroau HaBYaHHS, 32CO0M 11arHOCTUKYU PE3YJIbTATIB HABUAHHS

TA METOJM 1X JEMOHCTPYBAHHM......euvveerereeereeeeeensenansaniieeneneereeeeeeees
7. @opMH HOTOYHOTO Ta MiJICYMKOBOTO KOHTPOIIIO ...cevvvvreeeennrreeennerneannns
8.  Kpurtepii O1iHIOBaHHS PE3YIHTATIB HABYAHHS ...ceevvvveeeennrrreenneeeeennens

9. InctpymeHnTH, oONaqHaHHS Ta IporpamMHe 3a0e3MeUeHHs], BUKOPHUC-
TaHHS AKUX Nepedadyae HaBYaIbHA TUCHHUIUIIHA. . ...vveneeeneennenn..

10. PexomenmoBani mxepenaa IHGOPMAIIT .....oouvvveeennnenennnne.



BCTYII
AHoOTaNis

Huctumuniaa «CucTeMu JBUTYHIB BHYTPIIIHBOIO 3TOPSHHS» Ma€ Ha MeETI
O3HAMOMJICHHS 3/100yBayiB OCBITH 3 OCHOBHHUMHU CHCTEMaMH Ta CKJIaJOBUMU Bif-
MOBIAHUX CUCTEM, sIKI 3a0€3MeuyoTh €EKTUBHY pOOOTY CydacHUX JABUTYHIB BHY-
TPIIHBOTO 3ropsiHHA. Kypc OXOIUII0€ TEOpeTUYHI OCHOBH, IMPAKTUYHI aCIEKTH Ta
1HHOBAI[I{HI PO3POOKH y raigy3l ABUTYHIB BHYTPIIIHBOIO 3rOPSHHS, BKIHOYAIOYU
MaauBOIOAAavy, BIJIBEJACHHS TeIUla, 3MalEHHS, MOBITPONOCTA4YaHHS 1 ra3oBijBe-
JI€HHS, 3aIyCK, KEpyBaHHs Ta J1arHOCTUKY. 3100yBayl OCBITU OTPUMYIOTh MOXKIIH-
BICTb BUBYUTHU MPUHUUII pOOOTH 1 OBOJIOAITH METOJMKAMU PO3PaXyHKY OKPEMHX
€JIEMEHTIB, anapaTiB 1 arperatiB OCHOBHMX CHUCTEM JBUTYHIB BHYTPIIIHBOTO 3rO-
psHHsA. Kypc Takox aklEHTye yBary Ha Cy4aCHHMX TEHJICHLISIX Yy PO3BUTKY JBUTY-
HOOYZyBaHHS, BKJIIFOYAIOYM ACHEKTHU €KOJIOTTYHOCTI, €HEproeEeKTUBHOCTI Ta allb-
TEpHATUBHUX JIKepeNl eHeprii. BuBueHHs Ii€l JUCHUIUIIHM HAAAcCTh 3100yBayam
OCBITH KOMILIEKCHE PO3YMIHHS Ta MPAKTUYHI HABUYKH, SIK1 € BaXJIUBUMU 1Js (a-
XiBIS B Tally3l ABUT'YHOOYIyBaHHS 3 ypaxyBaHHSIM OCTaHHIX HayKOBO-TEXHIYHHUX
JOCSITHEHb.

KurouoBi cjioBa: ra3oBiJIBeIeHHs, JIBUTYH BHYTPIIIHBOTO 3TOPSHHS, Jiar-
HOCTHKA, 3MAalIEHHS, OXOJIOJKEHHS, NaJIMBONOJaya, MOBITPOIIOCTAYaHHS, CXEMa
MIPUHLIMIIOBA.

Abstract

The discipline "Internal Combustion Engine Systems" aims to familiarize
students with the fundamental systems and components of corresponding systems
that ensure the efficient operation of modern internal combustion engines. The
course covers theoretical foundations, practical aspects, and innovative develop-
ments in the field of internal combustion engines, including fuel delivery, heat dis-
sipation, lubrication, air supply and exhaust, starting, control, and diagnostics. Stu-
dents have the opportunity to study the principles of operation and master calcula-
tion methods of individual elements, devices, and assemblies of the main systems
of internal combustion engines. The course also focuses on current trends in engine
development, including aspects of environmental sustainability, energy efficiency,
and alternative energy sources. Studying this discipline will provide students with
a comprehensive understanding and practical skills necessary for professionals in
the field of engine construction, taking into account the latest scientific and tech-
nical achievements.

Key words: exhaust gas removal, internal combustion engine, diagnostics,
lubrication, cooling, fuel delivery, air supply, schematic diagram.



1. Onuc HaBYAJIBHOI JUCHUILTIHA

XapaKTepucTHKa

I'any3b 3HaHb, . .
HABYAJIHOI JUCLIHUILIIHA

HaitmenyBaHHs nokas- CHeLIAJIbHICTh
HUKIB (ocBiTHS TIporpama), ACHHA 3401Ha
OCBITHIH piBEHb hopma (opma
HABYaHHS HABYaHHS
KinbkicTs KpeauTiB — 3 O60B’s13K0Ba

I'any3b 3HaHb

Mopynis — 1 . . Pik miaroToBKu:
Y 14 EnexTpruyHa iHXEHEpis 8

3MICTOBUX MOJYJIIB — 3 4-i 4-i1

EJ’ICKTpOHHI/II\/’I anpec Cemectp

PITH/I na caurti YHiBe-

pcureTty

https://nuos.edu.ua/stud

entu/polozhennya- . . 8-1 8-i1
nuk/opis-opp/opp- CrnenianpHICTD

dviguni-vnutrishnogo- 142 Enepreruyne

zgoryannya-bakalavr/ MAIIHHOOY 1y BaHHSI

IHHHBm}.’aHBHe HayKo- OcsiTHRO-TIpO(eciiina Jexii
BO-JIOCJIITHE 3aBIaHH DOrDAMA
porp ) 15 ron. 4 ron.
Konmponsha poGoma JIBUTYHHU BHYTPIIITHHOTO
(3a0una popma naguanns) 3IOpAHHA [IpakTryHi, ceMiHAPCHKI

15 ron. 4 ron.
3arajbHa KUIBKICTD )
rOMHH — 90 JlaGopaTopHi

15 ron. 4 ron.

Cawmocriitna po0OoTa
TuxHeBUX roauH

IU1s1 AeHHO1 (hopMu OcBiTHIH piBEHB: 45 ron. 78 rogx.
HaBHaHH:. . [nauBiyanbHI 3aBaHHS:
ayAUTOPHUX — 3 TOX; nepuun B
(0akanaBpcbKM) _
CaMOCTIHHOT pOOOTH Byt koHTpomio: 3amik
CTyJ€HTa — 3 TOJI. dopma KOHTPOJIIO:

KOMOIHOBaHa




2. MeTa BUBYEHHS HABYAJbLHOI AUCHHUILTIHA
MeToro BUBUEHHS HaBYAJIbHOI AMCHMIUIIHK «CHUCTEMH IBUTYHIB BHYTpIII-
HBOT'O 3TOPSIHHS» € (PopMyBaHHS y 3700yBauiB OCBITH BIAMOBIAHO /10 OCBITHBO-
npodeciiftHOi MporpamMu TaKMX KOMIETEHTHOCTEH:

IK-1. 3paTHICT, pO3B’A3yBaTH CKJIaJHI CIIEIliaji30BaHl 3ajayl 1 MPaKTUYHI
npoOJieMH y raiy3i eHepreTUYHOro MaluHOOyIyBaHHs a00 y Mpoleci HaBYaHHS,
o nependavae 3aCTOCYBaHHSI TEOPiM TEIIIOMAcOOOMIHY, TEXHIYHOI TEpMOJMHA-
MIKH, T1Apora3ojuHamMiky, TpaHchopmaiiii (epeTBOPEHHs) €Heprii, TEXHIYHOI Me-
XaHIKM Ta METOJIB BIAMOBIAHUX HAYK 1 XapaKTepU3y€EThCS KOMILIEKCHICTIO Ta He-
BU3HAYEHICTIO YMOB.

3K 3. 31aTtHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIISIX;

3K 4. 3nanHs Ta po3yMiHHS MpeAMETHOI 001acTi Ta po3yMiHHs mpodeciitHol
ISIBHOCTI.

@K 4. 31aTHICT 3aCTOCOBYBATH CTAHJIAPTHI METOJIH PO3PAXyHKY IPH MPOCSK-
TyBaHHI J€TaJIeH 1 By3JliB eHEPTETUIHOTO 1 TEXHOJOTIYHOTO 00JIaTHAHHS;

@K 8. 3naTHiCTh BU3HAYATH PEKMMHU EKCIUTyaTallli eHepreTHYHOTO Ta TETUIO-
TEXHOJIOTIYHOTO OOJaJIHAHHS Ta 3aCTOCOBYBATH CIOCOOHM PAIiOHATBFHOTO BUKOPH-
CTaHHS CUPOBUHHHX, EHEPTETUYHUX Ta IHIIUX BUIIB PECYPCIB;

®K 15. 3gaTHICTh 3aCTOCOBYBAaTH CBOi 3HAHHS 1 PO3YMIHHS JJIi KOHCTPYIO-
BaHHs cyaHoBUX /[B3 Ta mpoexkTyBaHHS W KOHCTPYIOBAaHHS iX OCHOBHUX €JIEMEH-
TiB;

@K 16. 31aTHICTh 3aCTOCOBYBATH CBOI 3HAHHSI JIJI1 KOHCTPYIOBaHHS TPAHCIIO-
PTHUX Ta CTAIIOHAPHHUX JIBHUTYHIB, PO3yMIIOYH iX OCOOJMBOCTI B MOPIBHIHHI 3 CY-

nHoBuMU J[B3 Ta 1715 mpoeKTyBaHHA i KOHCTPYIOBAHHS 1X OCHOBHUX €JIEMEHTIB.

3. IlepenymMoBH 1J11 BUBUYEHHS AMCIUTLIIHA
[lepenymoBaMu /i1 BABYCHHS JUCIUIUTIHY € TIOTIEPETHE BUBUYCHHS JAUCITUI-
nin: Teopis ABUTYHIB BHYTPIIIHBOTO 3TOPSHHS, ATperatu IOBITPONOCTaYaHHS
JIBUTYHIB BHYTPIITHBOT'O 3TOPSHHS, ['1i7ipaBaidHi MallliHU ABUTYHIB BHYTPIIITHBOTO

3TOPSIHHSL.



4. O4yikyBaHi pe3y1bTaTH HABYAHHA
3100yBaul OCBITU MOBHHHI JIOCATTH TAKUX MPOTPAMHUX PE3YJIbTATIB HaB-
YaHHs

ITPH 2. 3HaHHA 1 pO3yMIHHS 1HXKEHEPHUX HAyK Ha pIBHI, HEOOXITHOMY IS
JIOCSITHEHHS 1HIIUX pe3yJIbTaTiB OCBITHBOI MpOrpamMu, B TOMY YHCIII TIEBHA 0013HA-
HICTb B OCTaHHIX JOCITHEHHSIX;

IIPH 4. 3acTtocoByBaTH 1HXXEHEPHI TEXHOJOT1i, MPOILIECH, CUCTEMH 1 OOJaj-
HaHHS BIMOBIAHO J0 crnemnianbHocTi 142 Enepretrune MammHOOyAyBaHHS;, 0OU-
paTu 1 3aCTOCOBYBAaTH IMPUAATHI TUMOBI aHAITUYHI, PO3PAXyHKOBI Ta €KCIepUMe-
HTaJbHI METOJIN; MPABUIBHO THTEPIPETYBATH PE3YIbTATH TAKUX JOCIIKEHb;

IIPH 6. Po3po6isiTi 1 IpOEKTYBaTH BUPOOU B raiay3i €HEPreTUUHOIO0 MaIUHO-
OyJlyBaHHS, MPOIECH 1 CUCTEMH, IO 33JOBOJIbHSAIOTH KOHKPETHI BUMOTH, SIKI MO-
KYTh BKJIFOYATH OOI3HAHICTH MPO HETEXHIYHI (CYCHUIbCTBO, 30POB's 1 Oe3meka,
HaBKOJIMIITHE CEPEIOBUIIE, EKOHOMIKA 1 MMPOMHUCIIOBICTh) acleKTH; OOpaHHs 1 3a-
CTOCOBYBAHHS a/IECKBATHOI METO/I0JIOT1i MPOEKTYBaHHS;

ITPH 14. 3acTocoByBaTH HOPMU 1HXKEHEPHOI MPAKTUKU y cPepl eHEPreTUUHO-
ro MalMHOOYIyBaHHS;

IIPH 23. Po3po06asiTu 1 MpOeKTyBaTU OCHOBHI arperaTd, CUCTEMH Ta JeTail
JIBUTYHIB BHYTPIIIHBOTO 3rOpSIHHS, OOMpaTH 1 3aCTOCOBYBATH aJ€KBAaTHI METOJI0-
JIOT1i MPOEKTYBaHHS, MiAOUPATU OCHOBHI arperatv J0 JABUTYHIB 3 TUIIOPO3MIPHHUX

PAIIB, 110 PO3POOIISIOTHCS CBITOBUMH BUPOOHUKAMH.

5. IIporpamMa HaBYAJIbHOI JUCIUATUIIHA
Moayas 1
3micToBuii MoayJb 1. 3arajbHi moso:keHus npo cucremu JIB3. Cucremu xu-
BJICHHA
Tema 1. Cuctemu JIB3. OcHoBHI noHATTSA. BuMoru, 1o BUCYBalOThCS 10 cydac-
Hux cucteM JIB3. [1] c. 65-75; [3] c. 1-17.
Tema 2. Cuctema xuBjeHHs au3eiabHUX ABUTYHIB. [Ipusnauenns. Knacudikaiis.

[Tpunuunosi cxemu cuctemu. [lapamerpu 1 ocobnuBocTi nanuBonogayi. Enementu



1 arperatu cuctemu. [1] c. 65-75; [3] ¢. 52-63; [4] c. 55-71; [5] c. 46-105; [7] c.
242-284.

Tema 3. Cucrema KUBJIEHHS JABUTYHIB 13 MPUMYCOBUM 3anantoBaHHsIM. CucTtema
3anantoBaHHs ra3onoBiTpsHOI cyminni. [Ipusznauenns. Knacudikauis. [Ipunnumnosi
cxemu cuctem. I[lapamerpu 1 0co0aMBOCTI manuBomnoaadi. EneMeHTH 1 arperatu
cucteMm. [1] c. 65-75; [3] c. 52—-63; [4] c. 55-71; [5] c. 46—-105; [7] c. 242-284.
3micToBHi MOAYJIb 2. MacisiHa CHCTeMa, CUCTEMH OXOJIOKEHHS Ta MYCKY
Tema 4. Macnsana cucrema. [Ipusnauenns. Knacudikaris. [I[puHuunosi cxemu cu-
cTeMu. BUMoru 10 MacinsHUX CHCTEM 1 iX mapameTpu. EleMeHTH i arperatu cuc-
temu. [1] c. 75-78; [2] c. 279-281; [4] c. T1-77; [5] c. 132—-148.

Tema 5. Cuctema oxonomxenns. [Ipuznauenns. Knacudikamis. [lpuniunosi cxe-
MU cucteMu. Bumoru no cuctem oxonomxeHHd. OCHOBHI mapaMeTpu CUCTEMHU.
EnemenTn 1 arperatu cuctemu. [1] c. 78-82; [2] c. 555-557; [4] c. 77-80; [5] c.
107-108.

Tema 6. Cucrema nycky. [Ipusnauenns. Knacudikaris. OcobmuBocTi mycky JI1B3
pI3HUX THUIIIB. YMOBH poOoTH. BuMoru mo cuctem mycky 1 ix mapamerpu. Enemen-
TH 1 arperatu cucteMu. Cuctemu 3a0e3neueHHs 3aImyCcKy MPU HU3BKUX TEMIEpaTy-
pax. [1] c. 84-91; [4] c. 86-93; [5] c. 150164, 179—-198.

3micToBuii Mmoayab 3. CHcTeMH NMOBITPONOCTAYAHHSA, FA30BUIIYCKY, KEPyBaH-
HS T AiarHOCTYBaHHS

Tema 7. Cuctemu moBiTponocTadyaHHs 1 ra30BUMYCcKy. [IpusHavenns. [IpuHmmosi
CXEMH CUCTeM. 3arajbHi BUMOTH J0 CHCTeM. BIyCkHi Ta BUITyCKHI TPyOOIPOBOIH.
['mymHuKY ryMy BITyCKy-BUITycKy. CucTeMu HeWTpaui3alii TOKCUYHUX PEYOBUH.
KoHcTpyKIlis KaTaTiTHYHUX HEUTpasai3aTopiB 1 0COOIMBOCTI iX 3acTocyBaHHSA. [1]
c. 82-83; [3] c. 30-40; [4] c. 82-84;

Tema 8. CucremMu kepyBaHHSI Ta J1arHOCTYBaHHS JABUTYHIB. Bumoru mo cucrem
kepyBanHs [[B3. HeoOXximHICTh peryiroBaHHs. 3B’S30K SIKOCTI PETyIIOBaHHS 3
€KOJIOTITYHUMH Ta €(pEeKTHBHUMH MOKa3HUKaMHu ABUryHa. CydacHl KOMIUICKCHI CH-
cremu kepyBaHHs J[B3. /[BuryH sik 00’€KT aiarHOCTYBaHHS. 3acO0HM 1 METOIU Jia-

rHocTukd. CydacHa cucteMa OOpPTOBOI JTIarHOCTHKH.



TemaTnyHUN IUIaH HaBYAJILHOI JUCHUAIUIIHA

Kinekicts ronuu
HazBu 3MiCTOBUX MOJYIIIB 1 TeM Jlenna ¢opma - 3aouHa dopma -
yCh y TOMY YHUCII yCh y TOMY YHUCII
oro| 1 | mp |mab |c.p. |oro | a* | mp | mab | c.p.
1 2 3 4 5 6 7 8 9 10 11
Moayns 1.

3mictoBuil Moayib 1. 3aranbHi mosoxkeHHs rnpo cuctemu /IB3. Cuctemu )KUBICHHS

Tema 1. Cucremu JIB3. OcHOBHI
TTOHSTTS

6 1 1 1 3 6 - - - 6

Tema 2. CucreMa >KUBJIEHHS qU3€-
JTBHUX JIBUTYHIB

14 | 2 2 4 6 14 1 1 2 10

Tema 3. CucteMa KUBJIECHHS IBUTY-
HiB 13 IPUMYCOBUM 3aIaJIOBaHHSIM.

. 10 | 2 2 2 4 10 1 1 — 8
Cucrema 3anaaroBaHHS Ta30IO0BIT-
PSHOI cyMirTi
Pazom 3a smicmosum mooynem 1 30 5 5 7 13 | 30 2 2 2 24

3micToBHil MOyIb 2. MaciisiHa cUCTeMa, CHUCTEMH OXOJIOKEHHS Ta IyCKY

Tema 4. MacnsiHa cucrteMa 10 2 2 2 4 10 1 1 — 8
Tema 5. Cucrema OXOJIOHKEHHS 10 2 2 2 4 10 1 1 2 6
Tema 6. Cucrema mycky 10 2 2 2 4 10 — — — 10
Pazom 3a smicmogum mooynem 2 30 6 6 6 12 | 30 2 2 2 24

3mictoBuil Moayib 3. CUCTEMU MOBITPONOCTAaUYaHHSI, TA30BUITYCKY, KEPyBaHHS Ta 11arHOCTYBaHHS

Tema 7. CucteMu MOBITPOIOCTA-

. 5] 2 2 2 9 15 — — — 15
YaHHSI 1 TA30BUITYCKY
Tema 8. Cucremu KepyBaHHs Ta fiia- | ) ) B 11 | 15 B B B 15
THOCTYBAaHHS IBUTYHIB
Pazom 3a smicmogum mooynem 3 30 4 4 2 | 20 | 30 — — — 30
Pazom 3a kypcom 90 | 15 | IS5 | 15 | 45 | 90 4 4 4 78

* Jlnst 3mo0yBaviB 3a04HOT POPMU HABUAHHS TPOBOAATHCS OTIISIOBI JISKIIil




TeMmn NPpaKTHYHHUX 3aHATDH

HazBa Temu

KuibkicTh
TOOUH

Cucremu JIB3. OcHOBHI TTIOHSITTS.

1

Cuctema XUBIEHHS NHU3EIbLHUX JBUTYHIB. BuzHaueHHs oc-
HOBHUX IapaMeTpiB NMaJMBHHUX HACOCIB, 3amacy majiuBa, Mo-
TY>KHOCTI, III0 BUTPAYA€EThCSl HA MPUBIA HAacociB. BusHauen-
HA TUIOIII (PUIBTPYIOYMX €JIEeMEHTIB. BU3HaueHHS OCHOBHUX
po3MipiB (OPCYHOK.

Cucrtema >XHUBJICHHS JIBUTYHIB 13 MPUMYCOBUM 3aIajitOBaH-
HsaM. CHucTeMa 3anaatoBaHHs ra30noBITPsiHOI cyminnl BuzHa-
YEHHsI OCHOBHUX MapaMeTpiB MaJUBHUX HACOCIB, 3aMacy IMa-
JUBAa, TOTYXHOCTI, 1[0 BUTPAYA€ThCS HA MPUBIA HACOCIB.
Buznauenns miomii (iIbTpyrounx eleMeHTIB. BusHaueHHs
OCHOBHHUX PO3MIipiB (POPCYHOK.

MacnsHa cucteMa. Bu3HaueHHS OCHOBHHX MapaMeTpiB Mac-
JSTHUX HAaCOCIB, 3amacy Maciia, HOTYHOCTI, III0 BUTPAYaETh-
Csl Ha MpUB1J HacociB. BusHaueHHs 00’eMy MacisiHOT LIUCTe-
pHHU, IUIONII MOBEPXHI TEIJIOOOMIHY TEMIOOOMIHHUKA Ta
1011 (PIIBTPYIOYUX €JIEMEHTIB.

Cuctema 0X010/>)KeHHs. BU3HaUeHHsI OCHOBHUX MapameTpiB
HUPKYJISLHIMHUX HACOCIB, 3amacy OXOJIOKYKYOl PIIUHU,
IOl MOBEPXHI TEIJI000MIHY TEIJIO0OMIHHHKIB.

Cuctema mnycky. Po3paxyHKH OCHOBHI €JIEMEHTIB CHCTEM
MyCKY.

CuctemMu MOBITPOINOCTAYaHHS 1 ra3oBUMYCKY. Po3paxyHok
aepoJIMHAMIYHUX BTpPAT B CHUCTEMI ra3oBUINYyCKy. BuzHaueH-
HS KOHCTPYKTHUBHHMX pO3MipiB TpyOorpoBoAdiB. Po3paxyHok
13071511111 CUCTEMHU Fa30BUITYCKY.

Cucremn KepyBaHHS Ta JAIarHOCTYBaHHS JBUTYHIB. JlaTunku
1 BUKOHABY1 IPUCTPOi CUCTEMHU KepyBaHHs. 3aCO0M 1 METOIU
niarHocTuku. CydacHa cucteMa OOpPTOBO1 1arHOCTHUKH.

Temmu 1adopaTopHUX 3aHATH

HazBa Temu

KuibkicTh
TOOUH

Texnika Oe3neku. 3araiabHi IpaBuia 1 BUMOTH 10 MPOBEICH-
Hs JJa0OpaTOPHUX POOIT

1

Jla6opaTopHa po6ota Nel. OOCTeXEHHSI CUCTEMU >KUBIICHHS
TM3ETbHUX JIBUTYHIB

4

JlaGopaTopHa po6ota No2. OOCTEeXEHHSI CUCTEMU >KUBIICHHS
JBUTYHIB 13 TPUMYCOBHUM 3allaIIOBAHHSIM

JlabopaTopna pob6ota Ne3. OOCTeKeHHSI MaCISIHOI CUCTEMH

10




6. JlabopatopHa poOota Ned4. OOCTeX)EHHSI CUCTEMHU OXOJO- 5
JKEHHS
7. | JlaboparopHa po6oTa Ne5. OOCTeKEHHSI CUCTEMU ITyCKY 2
g Ha6opaTopHa.1 pobota Ne6. OOCTEKEHHSI CUCTEMHU MOBITPO- )
MOCTa4YaHHs 1 Ta30BUIYCKY
Camocriitna podora
No KinpkicTh roguna
3/m Bun poborn Jlenna | 3aouna
dbopma | popma
1. | OnpanroBaHHs JEKUIMHOTO MaTepiany 8 2
2. | IlinroToBKa 10 MPaKTUYHUX POOIT 7 2
3. | IligroToBKa A0 J1aOOpPaTOPHUX 3aHATh 15 4
4. | IliaroToBKa 10 HOTOYHOI'O MOAYJIBHOTO KOHTPOJIIO 15 —
5 OnpantoBaHHS OKpeMHX PO3/LI1B MPOrpamu, sIKi HE B 70
BHUKJIQIAI0THCS HA JICKIIISIX
Pazom 45 78

6. Metoau HaBYaHHA, 3acoou I[iaFHOCTI/IKI/I pCSyﬂbTaTiB HaBYaHHA Ta METOAH

IX 1€eMOHCTPYBAHHS
MeToau HaBYAHHS:
— JEKII;
— Oecia;
— UTIOCTPYBaHHS;
— naboparopHa po0oTa;

— IpaKkTU4YHA pooOoTa.

KonTponp ycmimHocTi HaB4aHHS 3100yBayiB MPOBOAUTHECSA Y PopMax MOTO-

YHOTO 1 M1JICYMKOBOTO KOHTPOJIIO.

IloTouHUII KOHTPOJIb NOJIATAE Yy MEPEBIPIl 3HAHb 1 TPAKTUYHOI MIATOTOB-

J€HOCTI 3100yBaviB 3 MEBHOI 3aBEPIICHOT YACTUHU 3MICTOBOTO MOJYJIS, YMiHb BH-

KOHAHHS 1HIWBITyaJbHUX MPAKTUIHUX 3aBIaHb.

dopmMaMH TOTOYHOTO KOHTPOJIIO €:
BHUCTYI Ha MPAKTUYHUX 3aHATTAX;
BUKOHAHHS IPAKTUYHHX 3aB/IaHb;

3aXUCT 1abopaTOpHUX POOIT;

11



e MOAYJIbHAa KOHTpoJbHA pobota (MKP).

IincymkoBuii KOHTPOJIb — 3aJIK.

7. (I)OpMI/I IHOTOYHOIO Ta IlillcyMKOBOI‘O KOHTPOJIIO

JlocsirHEHHS CTylIeHTa OIiHIoThCA 3a 100-0anbHOI0 cHUCTEMOIO YHIBEpCHU-

tety. [limcyMKoBa OIliHKA BU3HAYAETHCS HA MiJCTaBl MOTOYHOTO KOHTPOJIIO (3a pe-

3yJbTaTaMy poOOTH HA MPAKTUYHUX Ta Ja0OPATOPHUX 3aHATTAX, & TAKOK KOHTPO-

JBHUX 3aX0/l1B). BUcTaBIeHHS MIJCYMKOBOI OIIIHKK 3/100yBady OCBITH, IO YCHIIII-

HO BUKOHAB HaBUAJIbHUH IJIaH, MOKe OYyTH 31HMCHEHO 3a Oro BiICYTHOCTI.

KurekicTs OamiB

neHHa hopMa

3a04Ha hopMa

HaBYaAHHS HaBYaAHHS
Bug pobotu
. MaK- . MaK-
MiHi- MiHi-
cuMa- cuMa-
MalibHa MalibHa
JbHA JbHA
Tema 2 [TpakTruHe 3aHATTA 2 3 5 3 5
JlaGopaTopre 3aHsATTS Nel 3 5 3 5
3M 1 Tema 3 [TpakTruHe 3aHATTA 3 3 5 — —
Jlaboparopne 3aHsITTs No2 3 5 — —
I[IMK | Jlekuitiauii kype (temu 1-3) 7 12 — —
Bcroro 3a 3MicToBHUM MojysieM 1 19 32 6 10
Tema 4 [TpakTrune 3aH5TTA 4 3 5
Jlaboparopne 3aHsTTs No3 3 5 — =
Tena 5 [TpakTryHe 3aHATTA 5 3 5 3 5
3M 2 Jlaboparopne 3ausTTs Ned 3 5 3 5
Tema 6 [TpakTruHe 3aHATTA 6 3 5 — —
Jlabopartopne 3aHsTTs NoS5 3 5 — =
I[IMK | Jlekuiiauii kypc (temu 4-6) 7 12 — —
Bcboro 3a 3MICTOBHUM MOJYJIEM 2 25 42 6 10
[TpakTruHe 3aHATTS 7 3 5 — —
Tema 7
IM 3 JlaGopatopHe 3aHATTS Neb 3 5 — —
Tema 8 | IIpakTuHe 3aHATTS 8 3 5 — —
I[IMK | Jlekuiiauii kypc (temu 7-8) 7 11 — —
Bcroro 3a 3MicTOBHUM MOfyJieM 3 16 26 — —
KontponsHa poboTa — — 48 80
Pasowm: 60 100 60 100

[loTouHMI1 KOHTPOJb MPOBOAMUTHCS HA KOXKHOMY MPAKTUYHOMY Ta jabopa-

TOpHOMY 3aHATTI. BiH mependavae OIiHIOBAaHHS TEOPETUYHOI Ta MPAKTUYHOI Mij-
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TrOTOBKH 37100yBauiB BUIIOI OCBITH 13 3a3HA4Y€HOI TeMU (Y TOMY YHCJIi, CAMOCTIMHO
OMpaIbOBAHOTO MaTepialy) MiJ yac poOOTH HA MPAKTUYHUX 3aHATTIX.

[lincyMKoBa OIlIHKA BUCTABISE€THCS MICIs 3aKIHYCHHS BUBUCHHS JUCLIUTLII-
HHU, 70 TOYaTKy €K3aMEeHAIIHHOI cecii. 3apaxyBaHHs KPEAUTIB HaBYAIbLHOTO KypCy
MOXJIMBO TUIbKHU MICHS TOCSITHEHHS pe3ysbTariB, 3amtanoBanux PITH/I, mo Bupa-

JKA€ETHCS B OJIHIM 3 MO3UTHUBHUX OILIHOK, Mepea0adYeHUX YNHHUM 3aKOHOIaBCTBOM.

8. Kpurepii ouiHIOBaHHS pe3yJibTAaTiB HABYAHHA

8.1. KoHTpoJIb Ta OLIiIHIOBAHHS 3HAHb HA MPAKTUYHUX 3AHATTAX

Kpurepii ouiHroBaHH# banu

['muboke po3KpUTTS MUTAHHS TEMU, BUIHLHE BOJIOJIIHHS MaTepiajiom,
AKTUBHA y4acTh Y poOOTI ceMiHapy, BUCTYN Y TUCKYCIIX

PO3KpUTTS MUTaHHS TEMHU, BUIbHE BOJIOJIIHHSI MaTepiajioM 4

Po3kpuTTs MUuTaHHS TEMU, HEAOCTATHHO BIJILHE BOJIOIIHHS MaTepi-

aJ0M 3
HenoBHe po3KpUTTS MUTaHHS TEMH, HEIOCTATHBO BUTHLHE BOJIOIIHHS 1 2
MaTepiaaom
He3anoBinpHe pO3KPUTTS MUTAHHS TEMHU 0
8.2. KonrpoJsbHa podora
banu
Kpurepii oniHioBanHA (Ji)[::;;z 3a04Ha
(MIIK) ¢dopma

PobGoTa BuKOHAHA Yy BCTAaHOBJICHUM TEPMIHI 1 Mic-
TUTH TOBHI BiI[HOB?I[i P 10...12 70...80
Pob6oTa BuKOHAHA BYaCcHO, aJie MICTUTH HEIIOBHI Bi- 2 10 60...70
JOB1/1 200 JOMYIIEHI JIesIKI HETOYHOCTI
Po6o_Ta_ BUKOHAHA BYaCHO, e MICTUTH HEIIOBHI Bi- 7 g 50.. 60
JOBIJIL 1 JTONYIIEHI OKPEMI MOMMIIKU
Po6oTa BuKOHaHa 3 MOPYIICHHSIM BCTAHOBJIEHUX
CTPOKIB MICTUTb HETIOBHI1 BIJIMOBI/Ii, OMYIIEHI CyT- 5...7 40...50
TEBI TOMHJIKH
KOHTpOJ'.IBHa.pO.60Ta He 371aHa BYacHo, a00 MICTHTh 0.5 0. .40
HE3aJ0BUIBHI BIAMOBIIL
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8.3. KoHTpoJIb Ta OLlIHIOBAHHS 3HAHb 32 BUKOHAHHSA J1a00PATOPHUX POOIT

Kpurepii ouinroBaHHs banu

Po6oTa BukoHaHa y BCTaHOBIEHUM TepMiH. BUKoHaHa caMOCTiitHO, YITKO
chopMybOBaH1 LU Ta 3aBJJaHHS. 3aCTOCOBYBAJIUCS KOPEKTHI METOAN
00pOoOKH OTPUMAHUX PE3YIbTATIB. Y BUCHOBKAX MPOBEJECHA KOPEKTHA
1HTEepOpeTallis pe3yJbTaTiB.

Pob6oTa BUKOHAaHA y BCTAaHOBJIEHUH TEpMiH. 3100yBay OCBITH BUKOHYE
nabopaTtopHy poOOTY 3T1IHO 3 IHCTPYKIIIEIO, 1HOAI MICIsA KOHCYJIbTallii
BUKJIa/1a4a; OMKCYE CIIOCTEPEKEHHS; B LILIOMY MPaBUIILHO CKJIA/Ia€ 3BIT
Ta pOOUTHh BUCHOBKH.

PoboTa BUKOHaHA 3 TOPYIIEHHSIM BCTAaHOBIIEHUX TEPMiHIB. 3100yBay
OCBITH BUKOHYE JJaOOpaTOpHY pOoOOTY 3TiJTHO 3 IHCTPYKILIEFO, 1HOJII MiCIISI
KOHCYJIbTallli BUKJIAJa4a; OMUCY€E CIIOCTEPEHKEHHS; CKIIAa€ 3BIT, IO Mi-
CTUTh HETOYHOCTI Y BUCHOBKaX Ta MOMMJIKH.

Po6oTa BuKkOoHaHa 3 MOPYIIEHHSM BCTAaHOBJIEHUX TEPMiHIB. 3100yBay
OCBITH BUKOHYE€ JJA0OPAaTOPHY 3T1AHO 3 IHCTPYKIIEI; CKIAAEHUH 3BIT Mi- 2
CTUTh HETOYHOCTI Y BUCHOBKaX Ta MOMMJIKH.

Po6oTa BuKkOoHaHa 3 MOPYIIEHHSIM BCTAHOBJIEHUX TEPMiHIB. 3100yBay

OCBITH BUKOHYE JIaOOpPATOPHY 1]l KEPIBHUIITBOM BUKJIaJa4a; CKIaCHUM 1
3BIT MICTUTh HETOYHOCTI Y BUCHOBKAaX Ta MOMIJIKH.
PoboTa He BUKOHYyBajacs 0

9. IHCprMeHTI/l, Oﬁ.l'la)lHaHHﬂ Ta nmporpamMHe 3a6e3nequHﬂ,
BUKOPHUCTAHHA SAIKHUX nepez[ﬁaqae HaB4YaJ/IbHaA zmcummina

B sikocTi HaoyHOTO Martepiany MiJ 4ac JEKUIMHUX, MPaKTUYHUX Ta J1abopa-
TOPHUX POOIT BUKOPUCTOBYIOTHCS MpPE3EHTAllli, IIaKaTHh, MNPOCHEKTH (ipM-
BUPOOHUKIB JBUTYHIB BHYTPIIIHHOTO 3TOPSIHHSA, 3Pa3KU €JIEMEHTIB CHUCTEM, IO
3HaXOJAThCS y creliaiizoBaHii naboparopii kadenpu /B3, ¥V ta TE.
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OcHoBHa JiTepaTypa

1. Hanugaiiko B. C. CyqHOBI ABUTYHH BHYTPIIIHBOTO 3TOPSIHHS : MiAPYY. IS
cty-nentiB BH3 / B. C. Hanusaiiko, b. I'. Tumomescrekuii, C. I'. Tkauenko. — Mu-
KoJaiB : BuAasels Topybapa B. B., 2015. —332 c.

2. Basshuysen, R. Internal Combustion Engine Handbook. Basics, Compo-
nents, Systems, and Perspectives. Edited by Richard van Basshuysen and Fred
Schifer, Vieweg Verlag, Wiesbaden, Germany, 2002. — 874 p.

14




3. Lino Guzzella, Christopher H. Onder Introduction to Modeling and Control
of Internal Combustion Engine Systems. Springer-Verlag Berlin Heidelberg New
York, 2004. — 303 p.

4. Hanugaiiko B. C. KoHCTpyKTHBHI By37M Ta CUCTEMH CYJHOBHUX JIBUTYHIB
BHyTpimHboro 3ropsiHust / B. C. Hanupaiiko, b. I'. TumomeBchkuii. — Mukonais:
HVK, 2013. - 100 c.

5. Twumuenko I. I. Cuctemu [IB3 / 1. 1. Tumuenko, I1. B. Xanman, C. C. Xumig.
X.: XHAZLY, 2007. — 204 c.

6. Jpsiuenko, B. I'. JIBUryHu BHYTPIIIHBOTO 3ropsiHHSA. Teopis : miapyyHuk / B.
I'. Ipsiuenko ; 3a pen. A. I1. Mapuenka. — XapkiB : HTY «XI1I», 2008. — 488 c.

7. Tumuenko I. I. ABromoOinbHi nurynu / 1. I. Tumuenko, @. FO. ['yrapeBuy,
K. €. lornanos, M. P. Myxno06aeB. X.: OcHoBa, 1995. — 464 c.

8. Abpamuyk @. 1. ABromoOineHI ABuryHU / @. I. AGpamuyk, F0. ®. I'yrape-
Bu4, K. €. Jlonranos, I. I. Tumuenko. — K.: Apicreit, 2009. — 476 c.

9. AptremoB I'. A. CynnoBi enepretuyHi ycranoBku / I'. A. Apremos, B. M.
["'op60B. — Muxkonais: YIMTY, 2002. — 356 c.

10. JIBuryHu BHyTpimHbOTO 3ropsinHsa: Cepis miapydnukiB y 6 tomax. T.1. Po-
3poOKa KOHCTPYKIIiH (popcoBaHMX ABUTYHIB HA3€MHHUX TPAHCIOPTHUX MAaIIvH / 3a
penaxkuiero pod. A. I1. Mapuenka, 3aci. aisua Hayku YKpainu, mpod. A. @. Ille-
xoBIoBa — XapkiB: Bugasa. nearp HTY “XIII”, 2004. — 491 c.

11. KucnmukoB B. @. bynosa i ekcruryarairisi atomo0iiiB / B. @. Kucnukos,
B. B. JIlymuk. — K.: JIu6ias, 2002. — 400 c.

12. Yepuum 1. I. KoHCTpyKIIis cydacHUX CYJTHOBHX MaJIOOOCPTOBUX IHU3EIIB /
I. I. Yepnaum, M. O. Koneraes. — Oneca: ®enike, 2016. — 142 c.

13. Meroau4Hi BKa3iBKH J0 caMoOCTiiiHOI poOoTtm 3 muciuiuiiau «lIpoekTy-
BaHHS CHCTEM CYJHOBUX EHEPIeTUYHUX YCTAHOBOK» JIJISi CTY/CHTIB, IO HaBYa-
IOThCSl 32 JPYTruM (MaricTepChbKUM) piBHEM BHIINOi OCBITH 3a cHeliaibHICTIO 135
«CynnoOyayBaHHs» (crerianizalis «/|BUryHrn BHYTPIIIHBOTO 3ropsHH») / B. A.

VYBapos, P. 10. Apatonin, B. C. Xomenko, B. O. Mucbko. — MukoJaiB : BUaBeIb

Topy6apa B. B., 2018. — 100 c.

15



JlonomixHa jJiteparypa

1. Hanugaiiko, B. C. Cuctemn /IB3 : MeToanuH1 BKa31BKU 10 BUKOHAHHS Kyp-
coBoro npoekrty / B. C. Hanusaiiko, I'. O. Crenanos, C. I'. Tkauenko. — MukonaiB
: HYK, 2005. — 68 c.

2. Cooling system application and installation guide. Caterpillar, 2006. — 129 p.

3. Guzzella L., Onder C. H. Introduction to Modeling and Control of Internal
Combustion Engine Systems. Springer-Verlag, Berlin, Heidelberg, 2010. — 354 p.

4. Mollenhauer K. Handbook of Diesel Engines / K. Mollenhauer, H.
Tschoeke. — Germany: Springer, 2010. — 636 p.

5. Pulkrabek Willard W. Engineering Fundamentals of the Internal Combustion
Engine. New Jersey: Prentice-Hall, 1997. — 411 p.

6. IlpakTh4Hi OCHOBM A1arHOCTYBaHHS aBTOMOOUIBHUX JIBUTYHIB : HaBY. MOCI-
ounk / B. [I. Murans, B. A. Koporoacekuii, O. 1. Boponkos, I. M. HikiTuenko. —
Xapkis : XHAZLY, 2021. - 412 c.

7. Jlymuenko O. A. TexHiuHa eKcIUIyaTallisi 1 oOCIyroByBaHHsI aBTOMOOLIIB:
Texnonorisa / O. A. Jlynquenko. — K.: Buma mk., 2007. — 527 c.

8. Hamusaiiko B. C. MeTtoan4Hi BKa3iBKH J10 BAKOHAHHS KypCOBOT'O IIPOEKTY 3
muciuiniian «Cucremu JIB3y» / B. C. Hamusaiiko, I'. O. Crananos, C. I'. Tkauen-
ko. — Muxonais: HYK, 2005. — 68 c.

9. Ceprees O. II. Terutosi auryau. Koncmekr / O. I1. Ceprees, B. O. Viekcis.
—JlainporneTpoBchk, 2012. — 246 c.

10. Yepuwum 1. I. CyvacHi cyTHOBI n3eni: 0COOIMBOCTI KOHCTPYKIIii, €KCILTya-

taii Ta aBromatuyHoro ympasiiHas / [. 1. YUepnum, C. A. Kap’ucekuii, €. M.

Osxenko. — Oneca: HY «OMAy, 2019. - 217 c.

Indopmaniiini pecypcu B InTepuer
1. Hamionanbna 6i61i0Texa Ykpainu im. B. 1. Bepnaacekoro. Pexxum goctyry:
http://www.nbuv.gov.ua
2. Haykoga 6i6mioTeka HarionansHOTO yHIBEpCcUTETY KOpabsieOy1yBaHHS iMe-

Hi agMipana MakapoBa. Pexxum noctymy: http://lib.nuos.edu.ua

16



3. XapkiBchbka JepkaBHa HaykoBa 0i0mioreka imeHi B. I'. Koponenka. Pexum
noctymy: http://korolenko.kharkov.com

4. Penosutapiit HYK: https://eir.nuos.edu.ua/home

5. Karanor Bugauns JI1 “Knacudikariiine ToBapuctBo Perictp cyaHoriaBcTBa
VYkpainu™ https://shipregister.ua/katalog-vidan

6. Society of Automotive Engineers (SAE): http://www.sae.org

7. Winterthur Gas & Diesel Ltd. (WinGD) www.wingd.com

8. Wirtsila https://www.wartsila.com

9. MAN Energy Solutions https://www.man-es.com

10. Caiit Caterpillar https://www.caterpillar.com

11. Caiit Mitsubishi: https://www.mhi.com

12. Caiit Akasaka Diesels Ltd: http://www.akasaka-diesel.jp/en/

13. Caiit Daihatsu Diesel: https://www.dhtd.co.jp/en/

14. Caiit Hyundai: http://www.hyundai-engine.com/en/

17



	ОК30 Системи двигунів внутрішнього згоряння
	systems



