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AHoTamig
Jucnumiina «Excrutyaraliisi Ta peMOHT ABUTYHIB BHYTPILIHBOTO 3TOPSIHHS, 3aCTOCY-

BAaHHS MaJUB Ta OXOJOKYIOUMX DPIIMH» HAJIEKUTh J0 LUKIY MNpOodeCciiiHO-OpIEHTOBAHUX
000B’SI3KOBUX JUCIHILUIIH OCBITHBO-TIPO(ECciitHOl mporpamMu «IBUTYHH BHYTpPIIIHBOTO 3T0-
psHH». BoHa OB’ A3aHa 3 BUBYEHHSAM TaKOTO BAXKIIUBOTO €JIIEMEHTA, SIK OCHOBH E€KCILTyaTallii
CYJHOBHX JIBUTYHIB BHYTPIIIIHFOTO 3TOPSHHS, 3araIbHUMH IIPUHIIAIIAMHU 00CITyrOBYBaHHS Ta
BUKOHAHHS PEMOHTHHUX POOIT 100 3a3HAYEHUX JIBUTYHIB Ta JAOMOMIKHOTO OOJaJHaHHS.
Kpim Toro neBHa yBara npuaiii€ThCsi BUBYCHHIO BIACTUBOCTEH Cy/THOBUX HA(PTOBUX Ta ajlb-
TEPHATUBHUX BH[IB NAJIMBA, MACET Ta OXOJOKYIOUMX PiAHMH, a TAKOXK iX 3aCTOCYBAaHHIO Y
CYJHOBHX JIBUTYHAaX Pi3HHMX THUIIIB Ta MpHU3HAYCHHA. J(MCIUIUTIHA Opi€HTOBaHA Ha 3100y TTS
TBEPAMX 3HAHb MIOAO0 NPaBWUJ TEXHIYHOI eKCIuTyaTamii CyJHOBOTO €HEepreTHYHOro o0Jaj-
HaHHS, €JIEMEHTIB JIarHOCTHKH, BU3HAUYCHHS Ta YCYHEHHS BIIXWIECHb Y pOOOTI IBUTYHIB Ta
AonoMi>kHoro obmagHanHs. [lpyu BUBUEHHI JUCUMILIIHK 3400yBad OTPUMY€E OCHOBH 3HAHb
TOTO, SIK 31HCHIOEThCS TEXHIYHA eKCILTyaTallis cynnoBux JIB3 mix yac 36epiranss, miaroro-
BKH /IO BBOAY B JIi10, 3aITyCKy Ta HA0OpYy HaBaHTa)XEHHS, pOOOTH Ha YaCTKOBHX Ta MEPEXiTHUX
peknMax. 3HauHA yBara NpUAUISE€THCS BUBUCHHIO Cy4YaCHUX METOJIIB Ta O0JIaTHAHHS IS Ji-
arHOCTUKH €()eKTUBHOI POOOTH NIBUTYHIB, PalllOHAIILHOTO BHKOPHCTAHHS MAJIWBHO-3MAIIly-
BaJILHUX MaTepiajiB Ta OXOJIOKYIOUHX PiIHH.

Oco6sBa yBara npuaiIiETHCS OTIAHYBAHHIO TEXHIKM Oe3neku npu excruryaramnii (B3
Ta 00JIafHaHHS, IKE HOTO 0OCITYyroOBYE, a TAKOK MPU BUKOHAHHS PEMOHTHHUX POOIT Ta onepa-
iSX 3 JIETKO3aMHUCTHUMH MaJTHMBHO-3MAIyBaTbHIMU MaTepialaMu.

Oxpema yBara npuaiieHa 0COOTMBOCTAM KOHCTPYKIIi Cy4acHUX MaiooOepTOBUX Ta
cepenaboobepToBux J[B3, mo morpedye meBHUX HOBITHIX METOIMK OO iX 0OCIyroBy-
BaHHS Ta TEXHIYHOI eKcIutyatamii. BpaxoBani oco6mmBocTi ekcruryaTanii [IB3 Ta nomomix-
HOTO 00JIaIHAHHS Ha Cy/Aax PI3HOTO MPU3HAYECHHS Ta BOJOTOHHAKHOCTI.

Jucuurutina 6araToruiaHoBa Ta MOEHY€E MONEPEAHHO OTPUMaH1 3HAHHS 3 Teopii pobo-
YHX MPOLECIB Y JABUTYHAX, almaparax Ta arperarax, TeIUIOTEXHIYHUX BUMIPIOBaHb, iarHOC-
TukH Tomno. 3rijgHo 31 3mMictoM OIIII 3700yBavi OcBiTH OBHHHI OTpUMATH 0a30Bi Ta J10/1aT-
KOBI1 3HAHHS, HEOOXiTHI JUTsl 3aCBOEHHS JaHOI TUCIUILIIHYU 3 KypciB Maixke ycix GpyHmameH-
TAIbHUX Ta MPOQECiHHO-OPIEHTOBAHUX AMCUUIUTIH. JlucuuIiiHa MOB’s3aHa MPAKTHYHO 3
yCIM IHKIJIOM MPOQeCciiHOT MATOTOBKHU 3a MEPETIKOM MPOTPaMu, 3 SKHMH Ma€ TpsMi Ta 3BO-
POTHI 3B’SI3KH.

Knro4oBi cnoBa: TexHIYHA EKCIUTyaTallis, PEMOHT, TAJIMBA, MACJa, OXOJIOJDKYIOUi Pi-
JIMHU, 11arHOCTHKA, Oe3IeKa.



Abstract

The discipline «Operation and Repair of IC Engines, Use of Fuels and Coolants» be-
longs to the cycle of professionally oriented mandatory disciplines of the educational and
professional program «Internal Combustion Engines». It is related to the study of such an
important element as the basics of operating marine internal combustion engines, the general
principles of maintenance and repair work related to these engines and auxiliary equipment.
In addition, some attention is paid to the study of the properties of marine petroleum and
alternative fuels, oils and coolants, as well as their use in marine engines of various types and
purposes. The discipline is aimed at acquiring good knowledge about the rules of technical
operation of ship's power equipment, elements of diagnostics, identification and elimination
of deviations in the operation of engines and auxiliary equipment. When studying this disci-
pline, the bachelor acquires the basics of knowledge of how the technical operation of ship's
internal combustion engines is carried out during storage, preparation for commissioning,
start-up and loading, operation in partial and transient modes. Considerable attention is paid
to the study of modern methods and equipment for diagnosing the efficient operation of en-
gines, the rational use of fuel and lubricants and coolants.

Special attention is paid to the mastering of safety techniques in the operation of inter-
nal combustion engines and the equipment that serves it, as well as in the performance of
repair work and operations with flammable fuel and lubricating materials.

Particular attention is paid to the design features of modern low-speed and medium-
speed internal combustion engines, which require certain new techniques for their mainte-
nance and technical operation. Features of operation of internal combustion engines and aux-
iliary equipment on vessels of various purposes and tonnage are taken into account.

The discipline is multifaceted and combines previously acquired knowledge of the the-
ory of work processes in engines, devices and aggregates, thermos-technical measurements,
diagnostics, etc. According to the content of the Education Program, students must acquire
the basic and additional knowledge necessary for mastering this discipline from the courses
of almost all fundamental and professionally oriented disciplines. The discipline is practically
connected with the entire cycle of professional training according to the list of programs with
which it has direct and reverse connections.

Key words: technical operation, repair, fuel, oil, coolants, diagnostics, safety.



1. Onuc HAaBYAJBLHOI JUCIUILIIHA

Jucnurutina «ExcrutyaTamist Ta peMOHT JBUTYHIB BHYTPIIIHBOTO 3TOPSIHHSA, 3aCTOCY-

BaHHJ ITaJIMB Ta OXOJOIKYIOUUX iZ[I/IH» ITOB'sI3aHAa 3 BUBYCHHSIM MUTAHb €KCILT aTaIli'l. Ta pe-
Y

MOHTY JIBUTYHIB BHYTPIIIHBOTO 3TOPSHHS Ta 3 BUBYCHHSM BIIACTHUBOCTEH i OCOOIMBOCTEM

BUKOpHCTaHHS B JIB3 manuB pi3HUX TUIIIB Ta MApOK, Mace, a TAKOK OXOJOKYIOUHX PiUH,

AKi 3acTOcOBYIOThCS B JIB3. Po3risinaioTees ekcrutyararis Ta TeXHiYHEe 00CITyroByBaHHS Me-

XaHI3MIB ¥ CHCTEM JBUTYHA, TEXHOJOTIYHI METOIM BITHOBIICHHS Ta 3MIIIHEHHS JeTalel Ma-

M1 H, THUIIOBI MCTOAN PEMOHTY OCHOBHUX I[eTaJIeﬁ ABUTYHA.

HaiimeHyBaHHS MOKa3HUKIB

["amy3pb 3HaHBb, CIIEIiANIbHICTD
(ocBiTHS mporpama),
OCBITHIH piBEHb

XapakTepUCTHKa HaBYAIbHOI

JACHUILTIHA
neHHa ¢popma | 3ao4Ha popma
HaBYAHHS HaBYAHHS

KinbKicTh KpeauTiB — 5

l'ay3b 3HaHBb

O060B’A3K0Ba

3arajibHa KUIbKICTh
roauH — 150

Monyxnis — 1 14 EnextpuyHa iHXeHepis PIK miaroTosK:
3MICTOBHX MOJYJIB — 5 4-if 4-i
Enextponnuii anpec PITH/] CrerianpHiCTh CemecTp
Ha CaiiTi YHIBEpPCUTETY: 142 Enepreruune

MaIuHOOY TyBaHHS 8-i1 8-i1
https://nuos.edu.ua/studentu/po -
lozhennya-nuk/opis-opp/opp- OcsiTHbO-TIpO(eciitHa Jlexuii
dviguni-vnutrishnogo- nporpama 30 rox. 10 rox.
zgoryannya-bakalavr/ «/IBUTyHU BHYTPILIHBOTO

3TOPSHHS [pakTHyHi 3aHATTS

30 rog. 10 rog.

JlaGopatopHi 3aHATTS

15 rom. 4 ro.

TmXHEeBUX I'OOUH
I IeHHO1 (hopMu HaBUaHHS:

ayIUTOPHUX — J;

caMocCTiifHO1 poOoTH
CTyAeHTa — 3.

OcCBiTHIii piBeHb:

ITepmui
(bakamaBpChHKUiN)

CamocriitHa po6ora

75 rog. 126 ron.

Bup xoHTpOmto:
€K3aMEH

®opMa KOHTPOIIIO:
KOMOiHOBaHa




2. MeTa BUBYEHHS HABYAJBLHOI JUCIUILIIHA

MeTo10 BUBYCHHS IUCHUILTIHU «EKCIUTyarariisi Ta peMOHT JABHTYHIB BHYTPIIIHBOTO
3TOPSIHHS, 3aCTOCYBAHHS MAJMB Ta OXOJOKYIOUMX PiIuH» € (HOpMyBaHHA y 3400yBadiB
OCBITH BIJIOBITHO 1O OCBITHHO-IPOQECIIHOT MPOrpaMu TaKUX KOMIETEHTHOCTEH:

IK-1. 3naTHicTs po3B’si3yBaTH CKIAHI CHEIialli30BaHi 3aa4i 1 IpaKTHUYHI MPoOIeMu
y rajy3i eHepreTHYHOro MalMHOOYAyBaHHS a00 y mpoIieci HaBYaHHS, IO Mepeadavae 3a-
CTOCYBaHHS TEOPiil TerIoMacooOMiHy, TEXHIYHOT TEPMOJUHAMIKH, T1ApOra30inHAMIKH, Tpa-
Hchopmartrii (IIepeTBOPEHHSI) SHEPrii, TEXHIYHOI MEXaHIKH Ta METOJ[IB BiJNOBIIHUX HAayK 1
XapaKTEPU3YETHCSI KOMIUIEKCHICTIO Ta HE-BU3HAUEHICTIO YMOB;

3K 3. 3naTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYAIlisX;

3K 4. 3nanHs Ta pO3yMiHHS MPEAMETHOT 00IaCTi Ta pO3yMiHHS IPOQECiitHOl AiSUTBHO-
CTI;

@K 8. 3garHicTh BU3HAYATH PEKUMU €KCILUTyaTallil eHepPreTHYHOTO Ta TEIUIO-TEXHOJIO-
riyHOr0 OOJIaHAHHSA Ta 3aCTOCOBYBATH CIIOCOOM PAaIliOHAJIHLHOTO BUKOPHCTAHHS CUPOBUH-
HUX, EHEPreTUYHHX Ta 1HIINX BUIIB PECypCiB;

@K 14. 3natHicTs 0€3MeYHO eKCIUTyaTyBaTH JBUTYHH BHYTPIIIHHOTO 3TOPSIHHS Ta IXH1

€JIEMEHTIB.

3. IlepeayMoBH A711 BUBYCHHS OUCIMUILIIHUA
[lepenqymoBamMu 117151 BUBUEHHS JUCIHMILIIHY € MOTIEPEIHE BUBUCHHS HACTYIHHX JIHC-
IUIUTIH 3arajJbHO-HAYKOBOTO Ta TEXHIYHOTO crpsiMyBaHHsA: OXOpoHA mpari Ta HABKOJIHII-
HBOTO cepeoBHINa, Oe3mneKa KUTTeaisubHOCTI, Di3uka, Teopernuna mexanika, Omip mate-
pianiB, Marepiasio3HaBCTBO Ta TEXHOJIOTIS KOHCTPYKUIHHUX MaTepianiB, [erani mamun, Te-
Opisi IBUTYHIB BHYTPIITHHOTO 3rOpSHHSA, TemnoTexHiuHi BUMIpIOBaHHS Ta npuiiaau, B3aemo-
3aMiHHICTh, CTAaHAAPTHU3ALIIS Ta TEXHIYHI BUMipIoBaHHS, KOHCTpYKIIig Ta TMHAMIKa IBUTYHIB

BHYTPIITHHOTO 3TOPSTHHSL.



4. OuikyBaHi pe3y/1bTaTH HABYAHHA

3100yBadi OCBITH MOBMHHI TOCSATTH TAKUX MPOTPAMHUX PE3yJIbTATiB HABYAHHS:

ITPH 4. 3acTtocoByBaTH iHXEHEpPHI TEXHOJIOTii, IPOIIECH, CUCTEMHU Ta OOJaHAHHS
BIIMOBITHO 70 crnierianbHOCTI 142 EHeprernune MamuHoOyayBaHHs; 0OMpaTH Ta 3aCTOCO-
BYBAaTH MPUIATHI TUIOBI aHATITUYHI, PO3PAaXyHKOBI Ta €KCIIEPUMEHTAIbHI METOIU; MTPABH-
JHHO IHTEPIIPETYBATH PE3yJIbTATH TAKUX JTOCIIIKEHb;

ITPH 5. BusiBnaru, GpopmynnroBatu Ta BUPIIIYBaTH 1HXEHEPHI 3aBIaHHS BiAMOBIIHO
1o coerianbHocTi 142 EHepreTndne MammHOOyIyBaHHS; PO3yMITH BaXKIHMBICTh HETEXHIU-
HUX (CYCIIUITLCTBO, 3I0POB's Ta O€31eKa, HABKOJUIITHE CEPEIOBUIIE, EKOHOMIKA i TTPOMHUCIIO-
BiCTh) OOMEKEHB;

ITPH 13. BuxopuctoByBaTn 00JaiHaHHS, MaTepiai Ta IHCTPYMEHTH, IH)KEHEpHI Te-
XHOJIOT1{ 1 IpOIIecH, a TAKOK PO3yMiHHS X 00MEXEHb NPH BUPIMIeHH] TPpo¢eCiiiHIX 3aBIaHb;

ITPH 24. ExcrimyaTyBaTu IBUTYHH BHYTPILIHBOTO 3TOPSHHS Ta IXHI €IEMEHTH 3 PO-
3yMIHHSM Cy4YaCHHX 1H)KCHEPHUX TEXHOJIOTIH, 10 TapaHTYIOTh O€3Me4Hi HACTIAKU IS Ha-

BKOJIMIITHBOTO CEPEIOBUIIA, CYCIIBCTBA, 3A0POB's, EKOHOMIKHU 1 IPOMHCIOBOCTI.

5. Ilporpama HaBYAJIbHOI JUCHUIIIHH

3microBuii moayab 1. HopmatuBHi OcHOBHU TexHIUHOI ekcrutyararii J[B3.

Tema 1. OcHOBHI TeHACHIII{ PO3BUTKY CYIHOBOTO IBUTYHOOYIYyBaHHS Ta HOTO TEXHi-
YHOI eKcIuTyaraiii. BusHaueHHsI MOHSATTS TEXHIYHOI eKCIUTyaTailii Cy JHOBUX JIBUTYHIB Ta OC-
HOBHI 3aBJ/IaHHS. 3arajbHi NOJIOKEHHS TEXHIYHOI eKCILTyaTallii.

Tema 2. be3neka npu ekcrutyartarlii Ta peMOHTI IBUTYHIB. BU3HaueHHS OCHOBHUX He-
0e3meyHuX CUTYallii Ta iX MmomnepeKeHHs. 3arpo3u Ta MPEeBEHTHBHI 3aX0/I1 IIOJI0 MOXKEX Ta
OTPY€EHHS BIAXIIHUMU ra3aMu.

Tema 3. Opranizariist poOiT 3 MOHTaXy, €KCIUTyaTaIlii Ta PEMOHTY CYAHOBUX JIBUTYHIB.
Koncepgartisi, 30epiranss Ta po3KoOHCepBallisi CyJHOBHX JIBUTYHIB.

3microBuii moayab 2. Excrumyaranis J[B3.

Tema 4. [ligroToBka Ta BBeZeHHS B Ait0. [lyck cynnoBux asuryHiB. Texniune o6ciy-
TOBYBaHHS CyJHOBUX JBUTYHIB MiJ 4ac poOOTH Ta y HEMPAIIOI0YOMY CTaHi.

Tema 5. IlinroToBKa 10 MaHEBPIB Ta 3yNMMHKA CYJHOBUX ABUTYHIB. OCOOIMBOCTI €KC-
IJTyaTallii CyAHOBUX JIBUTYHIB Ha MaJIMBI 3 MIBUIIEHOIO BUXITHOIO B’ SI3KICTIO.

Tema 6. ExcruryaTamiiini XapakTepUCTUKU Ta PEKUMHU POOOTH CYAHOBUX IBUTYHIB.



3micToBuii moayJs 3. Pemonr J1B3.

Tema 7. MoxnuBi HECTIPaBHOCTI B poOOTi CYAHOBUX JIBUTYHIB, IPUYUHH Ta CIIOCOOH
IX YCYHEHHS.

Tema 8. PemoHT neraneii, MexaHi3MiB Ta MPUCTPOIB CyIHOBHUX JIBUTYHIB BHYTpIII-
HBOTO 3ropsiHHs. JleeKkTyBaHHS Ta peMOHT KOJIIHYACTOTO By, BTYJIKH POOOYOTo MUIIiHApA,
KPHUIIIKKA POOOYOTO IMITIH IpA.

Tema 9. [lepexTyBaHHs Ta pEMOHT MOPIIIHIB i MIATYHIB, MiIIUITHAKIB, MEXaHI3My Ta-
30po3mo1iy. PEMOHT Ta 00CcIyroByBaHHs NAIMBHOI araparypu CyTHOBHUX JH3EIIiB.

3microBuii Mmoayab 4. Texuiune obciyroByBanns JIB3.

Tema 10. Texniune 00CIyroByBaHHS CyITHOBUX ABUTYHIB. [HTE€pBaIu TEXHIYHOTO 00-
cilyroByBaHHA. JliarHOCTHKA Ta BUSBJICHHS HECTIPABHOCTEH.

Tema 11. [linkadyrodi HACOCH, HACOCH BUCOKOTO TUCKY, (OPCYHKH, (DUTHTPH, CUCTEMA
KypyBaHHs. ATperaTi Ha/llyBY, OXOJIO/IKyBadi, TypOiHH, KOMIIPECOPH, JOTIOM>KHI arperarH.

Tema 12. 30upaHHs CyIHOBUX OBUTYHIB MICIIA PEeMOHTY. PerymroBaHHS CyIHOBUX
JABUTYHIB. 3anaCHI YaCTHHU 1 TEXHIYHA JOKYMEHTALIis.

3micToBHIT MOAYJIb 5. 3aCTOCYBaHHS MMAJIUB, Macell Ta OXOJIOKY0UYNX piauH y JIB3.

Tema 13. 3aranbHi BKa3iBKH 100 BUKOPUCTAHHS MAJIMB, MAcell Ta OXOJOKYIOUNX
pimna. Knacudikaris cyaHoBux HadgroBuX nanmus. Bumorn 6e3nexu Ta 0XOpOHH HAaBKOJIHII-
HBOTO CEepeJOBHUIIA MPU BUKOPHUCTAHHI HA()TOBHX MaIMB. 3aCTOCYBAHHA Y CyIHOBHX JBUTY-
HaX aTbTEPHATHBHUX BUJIIB MAJIHB.

Tema 14. Knacudikarmis cyaHoBux mMacen Ta Mactuil. ba3oi macia. Ilpucaaku 1o ma-
cen Ta Mmactui. HomenkiaTtypa, 3arajibHi BUMOTH JI0 SIKOCTI MOTOPHUX Ta TPAHCMICIHHUX Ma-
ces. Bumorn MixkaepaBHUX CTaHIAPTIB.

Tema 15. OcHoBHI BiTOMOCTI ITpo 0xosomKyroui pinguan. Kimacudikamist Ta ramysi ix
3aCTOCYBaHHS. ACOPTHMEHT OXOJIOMKYIouuX piguH. PDi3uko-xiMiuHI BIACTHBOCTI OXOJIO-

JDKYIOUHX P1IUH.



TeMaTnuHUH IUIAH HAaBYAJILHOI JUCIUILIIHA

Ha3Bu 3MicTOBHX MOJIYJIB 1 TEM

KipkicTs TOIMH

Jenna dopma

3aouna dopma

Pazom

Yy TOMY YHCIi

JIEKIT

Yy TOMY YHCIi

Pazom

MIPAKT,1a00p.| CM.p. JIeKMii | mpaxT. | 1adop.

CM.D.

2

3

4

5 6 7

8

9 10

11

Moayas 1.

3microBuid Moaynb 1. HopMaTHBHI OCHOBM TeXHIYHOI ekcrutyaraii /B3

Tema 1. OcHOBHI TeHIEHILIi PO3BUTKY
CYAHOBOTO IBUTYHOOYIyBaHHS Ta HOTO
TEeXHIYHOI eKcIUTyaTauii. BusHadeHHs
MOHATTS TEXHIYHOI eKCIUTyaTalii cy1HO-
BHX JIBUTYHIB T2 OCHOBHI 3aBJaHHs. 3a-
rajgbHi MOJIOKEHHS TEXHIYHOI eKCILTya-
Taii.

Tema 2. be3neka mpu eKcIulyartarii Ta
PEMOHTI IBUTYHiB. BU3HaueHHS OCHOB-
HUX HEOE3MEYHHUX CUTYyalill Ta iX more-
peIKeHHs. 3arpo3u Ta MpeBEHTUBHI 3a-
XOJIM TIOJI0 MOXKEX Ta OTPYEHHS BIAXif-
HUMH T'a3aMu.

10

Tema 3. Opranizaiist poOIiT 3 MOHTaXYy,
eKCIUTyaTalii Ta pPEeMOHTY CyIHOBUX
nuryHiB. Koncepsauisi, 30epiransst ta
PO3KOHCEpBallisi CyTHOBUX JBHUTYHiB.

12

10

Paszom 3a smicmosum mooynem 1

30

6

6

2 16 | 30

26

3MicToBHIA MOIYNb 2.

Excnnyaranis 1B3

Tema 4. TIigroroBKa Ta BBEIEHHS B JIIO.
[Tyck cynHoBux ABUTYHIB. TexHiuHEe 00-
CIlyTOBYBaHHS CYAHOBHMX JABHTYHIB MiZ
gac poOOTH Ta y HEMPAIIOIOUOMY CTaHi.

11

Tema 5. IlinroToBKa 10 MaHEBPIB Ta 3y-
MUHKa CyJHOBUX ABUTYHIB. OcoOamBo-
CT1 eKCILTyaTallii CyJJHOBUX JIBUTYHIB Ha
MaJInBI 3 IMIABUIIEHOIO BUX1JHOI B I3Ki-
CTIO.

10

Tema 6. ExciutyaraimiiiHi XapakTepuc-
TUKHU Ta PEKUMH POOOTH CyTHOBUX JBH-
T'YHiB.

11

10

Paszom 3a smicmosum moodynem 2

30

6

6

4 14 | 30

26

3MicToBUi

Monyib 3. Pemont JIB3

Tema 7. MOXIINBI HECTIPABHOCTI B PO-
0O0Ti CyIHOBHX IBHTYHIB, NMPUYMHH Ta
crnoco0Ou iX yCYHEeHHS.

2

2

0 4 10

Tema 8. PeMoHT feTanei, MeXaHi3MiB Ta
MPHUCTPOIB CyTHOBUX IBHUTYHIB BHYTpI-
LIHBOTO 3ropsiHHs. JledekryBanns ta pe-
MOHT KOJIIHYaCTOTO Baiy, BTYJIKHA poOO-
YOro UIIIHAPA, KPUIIKH poO0YOTo HHTi-
HApa.

11

10

Tema 9. JedextyBaHHS Ta PEMOHT HOP-
IIHIB ¥ MIaTyHIB, IMiIIIUITHUKIB, MEXaHi-
3My  Tazoposmoaury.  PemoHT  Ta

11

10




00CITyrOoByBaHHS TAalMBHOI amapaTypu
CYAHOBUX AW3EIIB.

Paszom 3a smicmosum modynem 3

30

6

6

6

12

30

24

3MicTOBUI MO

IyJb 4

. Texuiune obcimyrosyBanss B3

Tema 10. Texniuyae oOCTyroByBaHHS Cy-
IHOBUX [BUTYHIB. [HTepBaln TexHiU-
HOro oOcimyroByBaHHS. JliarHOCTHKa Ta
BHUSIBJICHHS] HECTIPABHOCTEH.

12

Tema 11. Tligxauyroui Hacocu, Hacocu
BHCOKOTO THCKY, (OpPCYHKH, (inbTpw,
crcTeMa KepyBaHHs. ATrperaty HaaayBy,
OXOJIOMKyBayi, TypOiHH, KOMIIpEcOpH,
JONIOMIXHI arperary.

12

Tema 12. 30upaHHsl CyJHOBUX JBUTYHIB
micis peMOHTY. PerymtoBaHHs CyTHOBHX
JBUTYHIB. 3amacHi YaCTHHU 1 TeXHIYHA
JIOKYMEHTAIIisI.

14

10

Paszom 3a smicmosum moodynem 4

30

6

6

3

15

30

2

2

2

24

3MicTOBHI MOy b 5. 3aCTOCYBAaHHS MaJIMB, Macell Ta 0XOJIODKYIOU

ux pizuH y /B3

Tema 13. 3aranpHi BKa31BKH 100 BUKO-
PUCTaHHS TAIUB, MACeJl Ta OXOJIOKYIO-
yux piguH. Knacudikaris cyqHoBUX Ha-
¢ToBUX manuB. Bumoru 6e3neku Ta 0xo-
POHH HABKOJUIIIHBOTO CEPEIOBHINA MTPH
BHKOPHUCTAaHHI Ha()TOBHX MAIMB. 3aCTO-
CYBaHHS y CYJHOBUX JBUTYHAaX Pi3HHX
THIIIB.

13

10

Tema 14 Knacudikalis cyTHOBUX Ma-
cen Ta mactuil. baszosi macna. [Ipucamku
10 Macen Ta mactwit. Homenkarypa, 3a-
rajibHi BUMOTH JI0 SKOCTI MOTOPHHX Ta
TpaHCMIiCIHHHUX Macen. Bumorn mixuaep-
JKaBHUX CTaHJIAPTiB.

12

10

10

Tema 15. OCHOBHI BiTOMOCTI IIPO 0XOJIO-
mkyroui pimuan Knacudikaumist ta ramysi
ix 3acTocyBaHHS. ACOPTUMEHT OXOJIO-
IDKYIOUuX pianH. Di3uKo-XiMidHI BIac-
THUBOCTi OXOJIOJDKYIOUHX PiJWH.

10

10

Paszom 3a smicmosum moodynem 5

30

18

30

26

Pazom 3a kypcom

150

30

30

15

75

150

10

126
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Temu MMPAKTUIHUX 3aHATH

e .Ki.m,-
HasBa Temu KiCTB ro-
3/m
JAWH
HopmartuBHi JOKyMeHTH TeXHIYHOI ekcrutyaranii J|B3. BuBuenHs 3aranpHuX oc-
1. | HOB mpaBUJI TEXHIYHOI €KCIUTyaTallii Cy/THOBHX JBUTYHIB. 3arajibHi BuMoru Peri- 2
CTpPY CYJHOIIJIABCTBA YKpaiHM MIOJI0 TEXHIYHOT eKCIUTyaTaiii
) BuBueHHs 3aranpHuX HquuHHiB Ta 0COOJIMBOCTEH MOHTAXY, €KCIUTyaTallii Ta pe- )
MOHTY CY/JHOBHX JIBUT'YHIB
3 Koncepnartisi, 30epiranusi Ta po3KoHCEpBallisi CyJJHOBUX JBUTYHIB. BBeneHHs B )
IO CY/IHOBUX JBHUI'YHIB
4 OcobauBocTi 00CITYTrOBYBaHHS IIPU MaHEBpax Ta 3yNMuHKax cyaHoBux (B3, morme- )
peIUKECHHS aBapiHUX CUTYAITH
5. | BusnaueHHs xapakTepHux HecrpaBHocTel /IB3 Ta MeToIiB X YCYHEHHS 2
6 BuBueHHs MeTO/1IB 00CITyTOBYBaHHS CY/IHOBUX JIBUTYHIB ITiJ] Yac pOOOTH, CUCTEM )
MYCKY, IPOJYBKH Ta HAJUTyBY
7. | Excruryatanii cyHoBuX /IB3 Ha BaKKMX Ta aJIbTEpHATUBHUX MAJTHBAX 2
8. | OCHOBHI IPUHIIMIIA PEMOHTY JIeTaJIeil, MEXaHi3MiB Ta MPUCTPOiB cynHOBUX /B3 2
9 Metoau nedexTyBaHHS Ta PEMOHTY JeTalleil MeXaHi3My pyXy Ta HHIIHIPO-TIOp- )
" | mHeBoi rpynu. OcoOaMBOCTI BiIHOBJICHHS KOJTIHYATHUX BaJliB
10 chHeHHH TpiIKH OJIOKIB. Bti,Z[HOBJIeH.HH misg KOPiHHHX nigmunHuKiB. Criocobu )
" | BITHOBJICHHSI TOCAKOBUX MicCIlb OJIOKIB IIMJIIHAPIB
BuBueHHS METOIB PEMOHTY Ta 00CIIyrOBYBaHHS MMaJUBHOI allapaTypu CyTHOBHUX
11. | nuzeniB. PeMOHT HAacOCiB BUCOKOTO THCKY, (POPCYHOK, arperatiB HalyBYy, 0XO0JIO- 2
JDKYyBayiB
12 BuBuenHs HpogeciB 36Hp2}HH;1 CY/IHOBHX ;[BB micrns peMOHTYy. PerymntoBanns cy- )
" | AHOBUX IBUTYHIB. 3amacHi YaCTHHU 1 TEXHIYHA IOKYMEHTAIlis
13, Bukopucranns nanus, kiacuikailis, BUMOTH MpaBUi OE3MEKH Ta OXOPOHH Ha- )
BKOJIMIITHBOT'O CepPEeIOBHUIA
BukopucTaHHs CyTHOBHX Macels Ta MacTHIJI, Mpucagok. O3HalHOMIICHHS 3 HOMEH-
14. | xaTyporo Ta 3araJJbHUMHU BUMOT'aMH JI0 SIKOCTI MOTOPHUX Ta TPAHCMICIHHUX Ma- 2
cen
15, Buxopucranus OXOOIIKYIOTHX pinun y JIB3, ¢i3uko-XiMiyHi BIACTHBOCTI acop- )
TUMEHT Ta 3arajbHi BUMOTH JI0 3aCTOCYBaHHS
Temu naGopaTopHHUX pPOOIT
Ne " Kinbkicts
HasBa Temu 1abopaTopHoi podoTu
3/m TOINH
1. | Koncepgariis, 30epirants Ta po3KOHCEpBallisi CyTHOBUX JIBUT'YHIB 2
2. | [linroToBka Ta BBeACHHS B [it0. [Iyck CyTHOBUX JABHTYHIB 2
3. | ExcrutyaTaniiiHi XapakKTepHCTUKU Ta PEKUMHU pOOOTH CYHOBUX JBUTYHIB 2
4 I[e(beKTyBagﬂﬂ KOJIIHYaCcTOr0 Bajly, BTYJIKH pOOOUOro LMITIH/PA, KPUILKH PO- 3
" | Gouoro muiHIpa
JlebexTyBaHHS MOPIIHIB i MIATyHIB, MiAIIUIHUKIB, MEXaHI3My Ta30pO3I0- 3
Ty
6. | 30upaHHs Ta peryJtoBaHHS CYJAHOBHUX JABHUT'YHIB ITICIII PEMOHTY
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CamocrTiiiHa poboTa

No Kinekicts ronuu
3/m Bun poboru Jlenna ¢opma 3aouna popma
1 [TinroroBka 10 MK 10 4
2. | IlizroroBka 10 MPaKTUYHHUX POOIT 25 8
3. | [ligrotoBka a0 1a60paTOpHUX POOIT 15 8
4. | IlinroToBKa 10 €K3aMeHy 25 106
Pazom 75 126

6. Meromu HaBYaHHA, 3aCO0U AiarHOCTHKH pe3ylbTaTiB HaBYaHHA Ta
METOM iX IEMOHCTPYBaHHS

MeToau HaBYaHHS:

— JIEKIIT;

— poOoTa 13 JIiTepaTyporo;

— penponyKTUBHI Oeciau;

— MPaKTU4HI poOOTH;

— J1abopaTopHi poOOTH.

KonTtposne ycminrHOCTI HaBY4aHHS 37100yBadiB MPOBOAUTHCS Y (POpPMAx MOTOYHOTO Ta
M1JICYMKOBOT'O KOHTPOJIIO.

Mertonu neMoHCTpallii pe3yabTaTiB HaBUaHHS: YCHI BIITOBI/II Ha MPAKTUYHUX 3aHSAT-
TSX, BAKOHAHHS 1 3aXUCT 3BITiB JIAOOPATOPHUX pOOiT, BUKOHAHHS MOAYJIHHUX KOHTPOJIBHUX

po0iT, ex3aMeH y (pOopMi YCHOTO OMUTYBAHHS B IPUCYTHOCTI OJHOTPYITHUKIB.

7. ®opMH OTOYHOTO Ta MACYMKOBOTO KOHTPOIIO
[ToTo4HMI KOHTPOJIH MOJIATAE Y MIEPEBIPIIi 3HAHD Ta MPAKTUYHOI IMiATOTOBJIEHOCTI 3/10-
OyBauiB 3 IEBHOT 3aBEPIICHOT YaCTUHHU HABYAIBHOI TUCIUILIIHU (3MICTOBOTO MOJTYJISI), YMiHb
BUKOHAHHSA 1HAUBIyaIbHUX 3aB/IaHb.
®opMaMH IOTOYHOTO KOHTPOJIIO €:
— yCHI BIAMOB1/Il HA MPAKTUYHUX 3AHATTSIX;
— CIUIKYBaHHS IMiT9ac MPOBEIACHHS J1a00paTOPHUX POOIT;
— MOJyJIbHUI KOHTPOJIb y (POpPMI TECTYBAHHS.
[TincymkoBa OIiHKa BKITFOYAE B ce€O€ OI[IHKU 3 MOTOYHOTO KOHTPOIIIO 1 OI[IHKH 3aKJTIO-
YHOTO €K3aMEeHy. Y KOKHOTI'0 KOMIIOHEHTa CBOS YacTKa B 3aralibHiil CUCTEMI OLIHOK. Y Ipo-

MDKHUX OIliHKaxX 3700yBay Moke HaOpatu mo 60 OGami. Iling KOMIIOHEHTOM TPOMIKHUX
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OL[IHOK PO3YyMIIOThCS OLIIHIOBAHHSI TEOPETUYHOI MIATOTOBKH 37100yBayiB 1] 4aC BUKOHAHHS

TECTYBaHb, a TAKOXK HA0OYTUX HABMYOK I11/1 9aC BUKOHAHHA JIabopatopHux pooirt. [Iutoma Bara

3aKJIIOYHOTO €K3aMEHY B 3arajibHii cuctemi ouiHok — 40 6aimis. [IpaBo 31aBaTu 3aKIIFOUHUI

eK3aMeH JAeThCs 3700yBaueBi, K 3 ypaxyBaHHSAM OaiiB MPOMIKHHUX OI[IHOK Ta MaKCHMa-

JBpHOTO 0ay 3aKJIIOUYHOTO eK3aMeHy HaOupae He MeHIie 60 OamiB.

3apaxyBaHHS KPEIUTIB HABYAJIHHOTO KypCy MOXIIMBO TUTBKH MICISI TOCSITHEHHS pe-

3ynbTarTiB, 3amtanoBanux PITH/I, mo BupakaeTbes B O/1HIN 3 MO3UTHBHUX OLIHOK, Iepeada-

YCHUX YHMHHHMM 3aKOHOJAaBCTBOM.

Jlenna ¢opma 3aouna popma
Bun pobotu Klg;(ilgn Bun pobotu Klg;(ilgn
3MI1 JIpl | JJaboparopHa pobora 1 5 — —
IIMK | Tecr 1 6 Tecr 1 6
JIp2 | JIaboparopHa pobota 2 5 — —
3M 2 6
IIMK | Tecr 2 Tect 2 6
JIp3 | JlaboparopHa po6ota 3 5 -
3M3 | JIp4 | Jlaboparopna po6ota 4 5 JlaGoparopHa pobora | 15
IIMK | Tect 3 6 Tecr 3 6
JIpS | JJaboparopHa pobora 5 5 - -
3M 4 | JIp6 | JlabopatopHa poboTa 6 5 Jlaboparopna pobora 2 15
IIMK | Tecr 4 6 Tect 4 6
3M S5 | IIMK | Tect 5 6 Tecr 5 6
IlincymroBHid Ex3zamen 40 Ex3zamen 40
KOHTPOJIIb
Cyma 100 100

MakcuMmalibHa KUJIBKICTh OaiB

Popwma KoHTpOIIS Jlenna dopma 3aouHa opma
3axuct 1a00paTOPHUX 3BITIB 6 x 5 =30 6aniB 2 x 15 =30 6aniB
[ToTouHMI1 MOYJIbHUN KOHTPOJIb 5 x 6 = 30 GaniB 5 x 6 = 30 GaniB
Bceworo 60 GaniB 60 GaniB

8. Kpurepii oliHIOBaHHS pe3yJIbTaTiB HaBUaHHSA

8.1. IloTouHuii MOYIbHUI KOHTPOJIb Y (POPMI TECTYBAHHS

[TpaBunpHUX Binmosinen, % | 100 | 90 | 80 | 70 | 60 | 50 | 40 | 30 | 20 | 10
bamm A 3100yBayiB 6 5 5 4 4 3 3 ) 1 1
JIEHHO1 (hOpMU HABUAHHS
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8.2. KonTposb Ta oriHIOBaHHS 3HaHb 32 BAKOHAHHS JIA0OPATOPHHUX POOIT

banu,

JIEHHA
(3a-

OYHa)

Kpwurepii onintoBaHHS

PoGoTta BukoHaHa y BCTaHOBIICHHI TepMiH. BukoHaHa caMOCTiHHO, YITKO
copMyIbOBaHI LI Ta 3aBIaHHS. 3aCTOCOBYBAINCS KOPEKTHI METOIU OOPOOKH 5

OTPUMAHUX PEe3yJIbTaTiB. Y BHCHOBKAX MPOBEACHA KOPEKTHA iHTeprperamis pe- | (12...15)
3yJIbTATIB.

Po6ora BukoHaHa y BCTAaHOBIIEHUH TepMiH. 37100yBad OCBITH BUKOHYE J1abopa-
TOpHY POOOTY 3riTHO 3 IHCTPYKIIEIO, 1HOI MiCIs KOHCYNbTallli BUKJIaAa4a; 4

OIHCY€E CTIOCTEPEIKEHHS;, B IIJIOMY MPABUIILHO CKIIAJA€E 3BIT Ta pOOUTH BUCHO- (8...11)
BKH.

PoGoTa BuKOHaHa 3 TOPYIIEHHAM BCTAaHOBJICHUX TepMiHiB. 3100yBayd OCBITH
BHUKOHYE€ JJa00OpaTOPHY POOOTY 3TiAHO 3 IHCTPYKII€O, 1HOI MiCs KOHCYIbTAIl1 3

BHKJIa1a4a; OMKCYE CIIOCTEPEKEHHS; CKJIA/Ia€ 3BIT, 10 MICTUTh HETOUYHOCTI Y (6...10)
BHCHOBKAaX Ta TIOMUJIKH.

PoGoTa BuKOHaHa 3 TOPYIIEHHAM BCTAaHOBJICHHX TepMiHiB. 3100yBayd OCBITH
BHUKOHYE€ JJa0OpaTOPHY 3TIAHO 3 IHCTPYKII€0; CKIAJACHUN 3BIT MiCTUTh HETOU- 2(3...5)
HOCTI Y BUCHOBKAaX Ta IOMUJIKH.

PoGoTa BuKOHaHa 3 TOPYIIEHHAM BCTAaHOBJICHHX TePMiHiB. 3100yBayd OCBITH
BHUKOHYE€ JIa0OpaTOPHY i1 KEPIBHUIITBOM BUKJIa/1a4ya; CKIAJICHHUNA 3BIT MICTUTh
HETOYHOCTI Y BUCHOBKaX Ta MOMIJIKH.

(1..2)

Po6ora He BUKOHYyBaacs 0

8.3. Kpurepii oniHioBaHHS MPOrpaMHUX Pe3yIbTaTiB HABYaHHS 3100yBaviB OCBITH
IiJ] 9ac eK3aMeHy

30...40 OaxiB craBuThCA 3100yBady, AKH JEMOHCTPYE MOBHI 1 ITMOOKI 3HAHHS HaB-
YaIpHOTO MaTepiaty, JOCTOBIPHUH piBEHb PO3BUTKY YMiHb 1 HABHYOK, MIPABUIbHE i 00Tpy-
HTOBaHE (HOPMYIIOBAHHS MTPAKTHYHUX BUCHOBKIB, YMiHHS IPUAMATH HEOOX1THI PIlIEHHS B
HECTaHJAPTHUX CUTYaLlisX, BUTbHE BOJIOAIHHS HAYKOBUMH T€PMiHAMH, BUCOKY KOMYHIKaTH-
BHY KYyJIBTYDPY;

20...29 GaniB cTaBUTHCA 3100yBauy, SIKU BUSBIISE IO OOMEXKEHI 3HAHHS HaBYa-
JHHOTO MaTepiay, J0IMyCKae OKpeMi HECYTTEBI MOMIIIKA Ta HETOYHOCTI;

10...19 GaniB craBuThCs 3700yBavy, KM 3aCBOIB OCHOBHUI HaBYAIILHUN MaTepial,
BOJIOJIi€ HEOOXITHUMH YMIHHSIMU Ta HABUYKAMU JJISI BUPIIIEHHS CTAaHIAPTHUX 3aBaHb,
poTe, MPH LbOMY JOITyCKa€ HETOYHOCTI, HE BUSBIISIE CAMOCTIMHOCTI CYIIKEHb, IEMOHCTPYE
HE/IOTIKH KOMYHIKaTUBHOI KYyJIbTYPH;

0...9 GaniB craBuThCA 3100yBady, KM HE BOJIOi€ HEOOXITHUMHU 3HAHHSIMH, YMiH-
HSIMU, HABUYKaMH, HAYKOBUMH TEPMiHAMU, IEMOHCTPY€E HU3bKUN PiBEHb KOMYHIKaTHBHOI

KYJBTYDPH.
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9. IncTpymMeHTH, OOnagHaHHA Ta MporpaMHe 3abe3neueHH,
BUKOPHCTaHHA AKHX Nnependavdae HaBualibHA AUCIUILIIHA
BuBueHHs qucnuIutiag nependavac 3aCTOCYBaHHS HABYAIBHOI Ta METOIMYHOT JTiTepa-
TypH 3 KCIUTyaTalii Ta PEMOHTY JIBUTYHIB BHYTPIilIHbOTO 3ropsiHHs. [lepenbagaerhes mu-
POKE BUKOPHCTAHHS KOMITFOTEPHOI Ta MYJbTUMENIMHOI TEXHIKHU, IO JO3BOJISIE HAOYHO Je-
MOHCTPYBATH HABYAIBHHUI MaTepial Ha MOHITOpaX Ta €KpaHax 3a JIOTIOMOTOI0 ITPOEKTOPIB.
Jliist 6inb1 e(heKTUBHOTO ONaHYBaHHS HAaBUYOK 3 €KCIUTyaTallii Ta pEMOHTY JBUTYHIB
BHYTPIIIHHOTO 3TOPSHHS B MPOIEC] HABYAHHS BUKOPHUCTOBYETHCS EKCIEpUMEHTabHA 0a3a
kadenpu:
— JIOCHIAHHUHA CTEH]I BIAIEHTPOBOTO KOMIIPECOpa JIJIsl HAJTYBY JIBUTYHIB;
— JOCHiTHMIA cTeH] 3 ABUTYHOM Tuiry 6UH 25/34;
— JOCIHIIHUM cTeH ] 3 ABUryHOM Tuiy S1A3-204;
— JOCHiIHMIA cTeH I 3 ABUTYHOM Tuiry 6UH 12/14;
— pmochimHmiA creHy 3 ABuryHom tuimy 6UH 31,8/33;
— JOCHITHWIA CTEH] JIs1 BUPOOHUIITBA aIhTEPHATUBHUX TAJIUB JIJISl TETUIOBUX JIBUTYHIB;
— nmocimaui cteHn 3 npuryHoM tumy 6UH 12/13 nns nocnimkenns podotu /IB3 Ha anb-

TCPHATUBHUX IMAJIMBAX, BKIIIOYAa0O4YU BOJACHD.

10. PexoMeHn10BaHI MKepena iHGopMamii
OcHoBHa JiTepaTypa

1. OcHOBHM TEXHIYHOI €KCIUTyaTallii CyJHOBHX JBUTYHIB BHYTPIIIHHOTO 3rOPSIHHSA: HaB-
ganbauii nocionuk / b. I'. TumomeBchkuit, O. C., Mutpodanos, A. FO. [Ipockypin. — Muxko-
naiB: Mukonais: , BugaBens Topybapa B. B., 2023. — 304 c.

2. Hamumsaiiko B. C. CyaHOBI IBUTYHH BHYTpPIIIHKOTO 3ropsuus: miapy4danx/ B. C. Ha-
nuBaiiko, b. I'. Tumomescrkuii, C. I'. Tkauenko. — Mukonais: Bugasenp Topydapa B. B.,
2015. —332c.

3. JIBuryHm BHYTPIIIHBOTO 3ropsiHHS: y 6 T. / 3a pea. mpod. A. 1. Mapuenka, 3aci. gisqa
Hayku Ykpainu npod. A. ®@. [lexosnosa. XapkiB: Bunasn. nentp HTY «XI1l», 2004. T. 6:
Haniitnicts J1B3. 421 c.

4. CynHoBUY MEXaHIK : TOBITHUK : y 3 T./3a pen. A. A. ®oka. Oneca : Denike, 2008. T.
1. 1036 c.
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5. Yepuum I. I. CydacHi cyaHOBI IBUTYHHU: OCOOIHMBOCTI KOHCTPYKIIii, €KCILTyaTalii Ta
aBTomartu3oBaHoro yrpasminas / I. 1. Yepaum, C. A. Kap’sucekuii, €. M. Oxenxko. — Oxeca:
HY «OMAy, 2019. — 217 c.

6. MurpodanoB O. C. OcHOBU ekcmuTyaralii, 00CIyroByBaHHSI Ta PEMOHTY JIBUTYHIB
BHYTPIIIHBOTO 3rOpsiHHS: HaBYanbHUH mociOHuk / O. C. Mutpodanos, A. FO. [IpockypiH. —
Muxkonais: HYK, 2018. — 151 c.

7. Hamusaiiko B. C. KoHCTpyKTHBHI By3/1M Ta CUCTEMH CyJIHOBUX IBUTYHIB BHYTPIII-
HBOTO 3rOpsAHHS: HaBuabHUH nociOHuK / B. C. Hanugaiiko, b. I'. Tumomescrkuii. — Muko-
nais: HYK, 2014. — 87 c.

8. Hammgaiiko B. C. Pexxumu pobotu cynuoBux JIB3 : HaBu. moci6 / B. C. Hanugaiiko,
C.TI'. Txauenko. — Muxomais: HYK, 2015. - 100 c.

9. VYrumizanmis Teruia cyaqaoBux JIB3: TepMoxiMiuHi Ta BOIHEBO-€TAJIOTIAPIIHI METOIH:
monorpadist / M. P. Tkaug, b. I'. Tumomnescokuii, O. C. Mutpodanos, A. FO. [Ipockypin, A.
C. [Noznaucekwii, 0. M. INanmunkin. — MukonaiB: Bumasens Topy6apa B. B., 2019. — 178 c.

10.KycroBceka A. JI. AnprepnatuBHi manusa: miapyuauk / A. JI. Kycroseeka, C. B. IBa-
HOB, €. O. bepexuuii. — Kuis: HAY, 2014. — 624 c.

HonmaTkoBa JiTepaTypa

11. Babicz J. Wirtsild Encyclopedia of ship technology. 2nd ed. Helsinki : Wirtsila cor-
poration, 2015. 659 p. Hoctyn: https://www.wartsila.com/docs/default-source/marine-docu-
ments/encyclopedia/wartsila-o-marine-encyclopedia.pdf

12. Kees Kuiken. Diesel Engines for ship propulsion and power plants. Target Global
Energy Training. Onnen, The Netherlands. July 2008. Hocryn:
https://books.google.com.ua/books/about/Diesel engines.html?id=uRPwWSAAACAAJ&re-
dir esc=y

13. Lakshminarayanan P.A., Avinash Kumar Agarwal. Design and Development of
Heavy Duty Diesel Engines. Springer, 2020. 912 p- Hocry:
https://link.springer.com/book/10.1007/978-981-15-0970-4.

14. Latarche M. Pounder’s marine diesel engines and gas turbines. 10th ed. Elsevier Ltd,
2021. 930 p. Hocryr:

https://maritimeexpert.files.wordpress.com/2016/08/pounders-marine-diesel-engines-gas-
turbines.pdf

15. Low speed engine. WinGD, 2023. 49 p. loctym: https://www.wingd.com/getattach-
ment/Ob2eded5-5b4f-4b5a-a701-8065ed4f53c2/press-release.
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https://www.wartsila.com/docs/default-source/marine-documents/encyclopedia/wartsila-o-marine-encyclopedia.pdf
https://www.wartsila.com/docs/default-source/marine-documents/encyclopedia/wartsila-o-marine-encyclopedia.pdf
https://books.google.com.ua/books/about/Diesel_engines.html?id=uRPwSAAACAAJ&redir_esc=y
https://books.google.com.ua/books/about/Diesel_engines.html?id=uRPwSAAACAAJ&redir_esc=y
https://link.springer.com/book/10.1007/978-981-15-0970-4
https://maritimeexpert.files.wordpress.com/2016/08/pounders-marine-diesel-engines-gas-turbines.pdf
https://maritimeexpert.files.wordpress.com/2016/08/pounders-marine-diesel-engines-gas-turbines.pdf
https://www.wingd.com/getattachment/0b2eded5-5b4f-4b5a-a701-8065ed4f53c2/press-release
https://www.wingd.com/getattachment/0b2eded5-5b4f-4b5a-a701-8065ed4f53c2/press-release

16. Marine engine programme. MAN Energy Solution, 2023. 238 p. Mocrym:
https://pdf.nauticexpo.com/pdf/man-energy-solutions-marine/marine-engine-pro-

gramme/21500-120414.html.

Indopmaniiini pecypeun

OcHOBHUMU JKEpesiaMu iHGOopMaIIii 11l TaHOT TUCIUIUTIHU € TPOCKTHA TOKYMEHTAIIis
IBUTYHIB, poekTHI kepiBHULTBA (Project Guide) ¢ipM-po3poOHUKIB IBUTYHIB, B IMEPIITY
gyepry nposigHoi kopnopaiii MAN, MITSUBISHI, YANMAR, DAIHATSU, Wirtsild, Bit-
YM3HIHI Ta 3aKOPIOHI TEXHIUHI )KyPHAJIH 110 IBUTYHOOYIyBaHHIO.
Society of Automotive Engineers (SAE): http://www.sae.org/
Caiit Wartsild: https://www.wartsila.com/
Wairtsild Encyclopedia of Marine Technology: https://www.wartsila.com/encyclopedia
Caiit WinGD Company: https://www.wingd.com/en/
Caiitr MAN Diesel: https://www.man-es.com/
MAN Two-stroke project guides: https://www.man-es.com/marine/products/planning-tools-
and-downloads/project-guides/two-stroke
Caiir Caterpillar https://www.caterpillar.com
Caiit Mitsubishi: https://www.mhi.com
Caiit Akasaka Diesels Ltd: http://www.akasaka-diesel.jp/en/
Caiit Daihatsu Diesel: https://www.dhtd.co.jp/en/
Caiit Hyundai: http://www.hyundai-engine.com/en/
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