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1. O01ue moI0KeHUS

1.1. IlporpamMma rocynapctBeHHON uTOoroBoi arrecranuu (namee — I'MMA) paspaborana
B COOTBETCTBUH C:

— ®enepanbHbIM 3ak0HOM Poccuiickoit ®enepanuu ot 29.12.2012 roga Ne 273-03
«O06 obpazoBaHUNY;

- denepanbHBIM  TOCYAApPCTBEHHBIM  oOpasoBarenbHbIM  crangaptom  CIIO,
YTBEP)KJICHHBIM  TpUKa3oM  MuHucTepcTBa  mpocBemienusi  Poccuiickoit  denepanuu
oT 26.11.2020 Ne 674 no cnenuanpHocTH 26.02.05 DKcrulyatanus CyAOBBIX SHEPreTHYECKHX
YCTaHOBOK;

— npukazoM MunucrepcrBa npocsemienuss Poccuiickoit @enepaunn ot 24.08.2022
No 762 «O06 yrBepxknenun Ilopsiika opraHm3anid M OCYIIECTBICHHUS 00pa3oBaTebHON
NESTENIbHOCTH MO  O0pa3oBaTelbHBIM  MporpaMmaM  CpelHero  MpogecCHOHATbHOIO
00pa3zoBaHus»;

- npuka3zoM MunucrtepcTBa npocpenienus Poccutickoit @enepamuu ot 08.11.2021
Ne 800 «O6 yrBepxnenun llopsinka mpoBeaenuss A mo oOpa3oBaTelbHBIM IpOrpaMMaM
cpenHero npodecCHoHaIbHOTO0 00pa30BaHUNY;

- IIPUMEPHOI OCHOBHOM 00pa30BaTEIbHON MIPOrPaMMOIii;

- [TonoxxeHneM o MopsIKe MPOBENEHHS TOCY1apCTBEHHOW UTOTOBOM aTTeCTAIlH 110
00pa3oBaTeNbHBIM IPOTPaMMaM CPEIHEro Mpo(ecCHOHATBHOTO 00pa30BaHMUs, YTBEPKICHHBIM
npuka3zoM pektopa @PI'BOY BO «'YMP® umenu agmupana C.0O. Makaposa» ot 28.02.2025 No
166;

— C y4€ToM NpoQeCCHOHATBHBIX KOMIIETEHIUH, OMpeAenEéHHBIX TpPeOOBaHUAMU
MK ITJIHB (Pa3zzmen A-111/1).

1.2. Tlporpamma ['MA sBnsieTcss 4YacThiO MPOTPAaMMBI IOJTOTOBKH CIEIHAIHCTOB
cpenuero 3BeHa (IITICC3) cnennansrHocTr 26.02.03 CynoBoxaeHHE.

[TIporpamma T'MA ompenenser coBOKymHOCTh TpebGoBanuii k ['MMA, B TOM uucie
K COJIEpP>KaHUI0, OpraHu3aIui padoThl, OlleHOYHBIM MaTtepuanaMm [ 1A oOyuarormmxcs.

B nporpamMme rocy1apcTBEHHON UTOTOBOM aTTECTALIMK ONPEACIICHBI:

— (opma, 1ienu U epeueHb pe3ynbTaToB, 1eMOHCTpUpYyeMbIx Ha [UA;

— 00BbeM BpeMeHHU U cpokH Ha nposenenue [ MA;

— YCIOBUS TIOATOTOBKM M IPOLEAYPBHI IIPOBEAECHUS TIOCYIapCTBEHHOM HMTOIOBOM
aTTeCTaluu;

— [epeueHb  HEOOXOMUMBIX  JOKYMEHTOB,  TPEICTaBIAEMBIX Ha  3acelaHMsIX
rocyJapCTBEHHOM 3K3aMeHalMoHHON komuccun (nanee — ['OK).

— (poHJ PUMEPHBIX OIIEHOYHBIX CPEJCTB JI MPOBEACHUS IOCYIapCTBEHHON UTOTOBOMN
aTTECTalUN.

[Iporpamma rocygapCTBEHHOM  WTOrOBOM  arTeCTalMd, METOAMKA  OLICHUBAHUSA
pEe3yNbTaTOB, 3aJaHUs M IPOJOJIKATEIBHOCTh IOCYAAPCTBEHHOTO 3K3aMEHA, ONPENEISIOTCS C
y4€TOM TNPUMEPHON OCHOBHOW 0Opa3oBaTEIbHOM MPOrpaMMbl CpPEeIHEro MpohecCHOHATBLHOIO
0o0pa3oBaHMs U YTBEPXKIAIOTCS APKTUYECKUM MOPCKMM HHCTHUTyTOM MMmeHu B.M. Boponuna
(manee - AMU um. B.M. Boponuna) mocne ux oOCyXIeHHUS Ha 3acelaHUU IEJarormyecKoro
coBeTa " MIPEABAPUTEIBHOTO MTOJIOKUTEITBHOTO 3aKITOYEHUS paboTtonareneit
C y4acTUeM Ipeceaareiiel rocyapCTBEHHbIX 9K3aMEHAMOHHBIX KOMUCCH.

K mpoBeneHnnto rocy1apcTBEHHOW MUTOTOBOM aTTECTAIIMU MPUBJIEKAIOTCA MPEICTABUTENN
paboTonaTeneil Wi UX OObETUHEHUH.

2. ®opma, neJIu U NepevyeHb pe3y/abTaToB, JeMOHCTpUpyeMbIix Ha I'HA
2.1. ®opmoii 'MA cnenuansHocTH 26.02.05 DkcrmyaTtanus CyJI0BBIX SHEPIETHYECKHUX



YCTaHOBOK SIBJISIETCS FOCYJaPCTBEHHBIN K3aMEH.

locynmapcTBeHHBIN 2K3aMEH BKIIOYACT B Ce0S TCOPETUUYECKYIO M MPAKTUYCCKYIO YacTh
Y IIPOXOJHUT B 2 3Tamna.

Hensto T[MA  saBisieTcss  yCTaHOBJICHHE COOTBETCTBUS  PE3YJbTaTOB  OCBOCHHS
BBIITYCKHUKaMH OCHOBHOM oOpa3oBarenbHOi mporpamMmbl CIIO TpeOoBaHUSM, yCTaHOBIEHHBIM
dI'OC CIIO.

I'ocynapcTBeHHbII 9K3aMeH CIocoOCTBYET CUCTeMaTH3allHH, yII1yOJICHUIO
Y 3aKpEIUICHUIO 3HAHWM TPU OTBETE BBIMTYCKHHUKOM Ha TEOPETUYECKHUE BOMPOCHI U PEUICHUU
MPAKTUYECKHUX 3azad, OTIpeIeNICHUIO0 YpOBHS MOJIFOTOBJIEHHOCTH BBIITYCKHHKA

K CaMOCTOSTENIbHOI padoTe M HAIPaBIEHO Ha MPOBEPKY KAauecTBA IOJIYUYEHHBIX 00ydaromumcs
3HaHUM M yMEHHUH, CQHOPMHPOBAHHOCTH OOHMIMX U NPOPECCHOHATBHBIX KOMIETEHIUH,
NO3BOJIAIOIIMX pellaTh MPOU3BOJACTBEHHBIE 3a/1auM B pamkax ycraHoBiieHHbIX IIIICC3 Bumos
NEeSITETbHOCTH.

2.2. B pamkax mnpoBenenus [MA oOydarommiics [ODKEH TII0Ka3aTh BIIAJCHUE
CJICAYIOIUIMMHU OOIIMMHU KOMITETEeHLIUSAMU:

Kon HaumeHnoBaHue 001X KOMIIETEHIIMHN

TeopeTnueckas 4acThb

OK 01 BeiOupares cmocoObl  pemieHust 3amad  Mpo(eCCHOHANBHOW  AEATEIbHOCTH
IPUMEHUTEIIBHO K Pa3JIMUHBIM KOHTEKCTAM
OK 02 Hcnonb30BaTh COBPEMEHHBIE CPEICTBA IIOMCKA, AHAIW3a WU HMHTEPIpETALUU

uHbopManui ¥ WH(POPMAIIMOHHBIE TEXHOJOTHHM JJIsi BBINOJIHEHUS 3ajad
1poeCCHOHATILHOM /1€ TeIbHOCTH

OK 03 [InanupoBaTh W  peaau30BbIBaTh COOCTBEHHOE MpO(ecCHOHATBbHOE U
JMYHOCTHOE pa3BUTHE, peINPUHIMATENbCKYIO JeSITebHOCTD B
npodeccuoHaIbHON c(epe, UCIOIB30BaTh 3HAHUS IO (PUHAHCOBOM TPaMOTHOCTH
B PA3JIMYHBIX )KU3HEHHBIX CUTYAIMSIX

OK 04 OddeKkTHBHO B3aUMOJIEHCTBOBATh U pabOTATh B KOJUICKTUBE M KOMaH/IE

OK 05 OcyIecTBIATh YCTHYIO M MUCbMEHHYI0O KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM
s3pike  Poccuiickoit ®depepanuu ¢ y4eTOM OCOOCHHOCTEW COLMAIBHOTO W
KYJIbTYPHOTI'O KOHTEKCTa

OK 06 [IposiBIATE  IpaKIAHCKO-NIATPUOTHYECKYHO  IO3ULHI0,  JI€MOHCTPUPOBATH
OCO3HAaHHOE TIOBEJCHHE Ha OCHOBE TPAJUIMOHHBIX OOIIEYETOBEYECKHX
LIEHHOCTEN, MPUMEHSATh CTAHIapPThl AHTUKOPPYIIIMOHHOTO MOBECHUS

OK 07 CopeiicTBOBaTh COXpPaHEHHMIO OKpPYXKAIOIIEH Ccpefbl, pecypcocOepexeHHIo,
INPUMCHATL 3HAHHA 00 W3MEHEHHHU KimMarta, MPHUHIUIIBI 6epe)KJ'H/IBOFO
MIPOU3BOJICTBA, Y(PPEKTUBHO NEHCTBOBATH B YPE3BBIYAIHBIX CUTYAIIHSIX

OK 08 Hcnonb3oBath cpeacTBa GU3NYECKON KYIbTYPHI JIsl COXPAHEHUS M YKPETITICHHS
3JI0pOBbsI B TIIpoliecce MNpo(ecCHOHANBHON JEeATETbHOCTH M IMOAJepKAHUS
He00X0IMMOTr0 YpoBHS (PU3HUECKON MOArOTOBIEHHOCTH

OK 09 [Tonb3oBaTbes mpodeccHoHaNbHON JOKYMEHTAlMell Ha TOoCylapCTBEHHOM H
HMHOCTPAHHBIX SA3BIKaX

[IpakTnueckas 4actb

OK 01 BriGupats cmocoObl  pemieHuss 3amad  MpodeCcCHOHATBHON  JAeSTENHHOCTH
MIPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM
OK 02 Hcnons30BaTh COBpPEMEHHBIE CpPEICTBA IOWCKA, AHAIM3a W WHTEPIPETALHH

uHdpopManui W WHOOPMALMOHHBIE TEXHOJOTUU JUISI BBITIONHEHUS 3a1ad
poeCCUOHATHHON IEATETLHOCTH

OK 03 [InanupoBaTh M  peau30BBIBATh COOCTBEHHOE MNpodecCHOHANbHOE U
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JMYHOCTHOE pasBuTHE, peANPUHUMATEIBCKYIO JIeATEIbHOCTh B
npodeccnoHanbHOM cdepe, UCOTb30BaTh 3HAHUS 0 (PUHAHCOBOW TPAaMOTHOCTH
B Pa3JIMYHBIX )KU3HCHHBIX CHUTYAIUSIX

OK 04 D dexTuBHO B3aUMOICHCTBOBATH U PA00OTATh B KOJUIGKTHBE U KOMaH/IC

OK 05 OcCyIIecTBIATh YCTHYKO M NHCBMEHHYIO KOMMYHHMKAIIMIO Ha IOCYJapCTBEHHOM
s3bike  Poccmiickoit ®Depepanu C yd4eToM OCOOCHHOCTEH COLMAIBHOTO H
KYJIbTYPHOT'O KOHTEKCTA

OK 06 [IposBiSITE  TrpaXaaHCKO-TATPUOTHYECKYIO  MO3UIHUI0,  JEMOHCTPUPOBATH
OCO3HAaHHOE TIOBEJCHHWE HAa OCHOBE TPAJUIIMOHHBIX OOIIEYETOBEYECKHIX
[[EHHOCTEH, MPUMEHSTh CTaHIapPThl aHTUKOPPYHIIMOHHOTO MOBEICHUS

OK 07 CopelicTBOBaTh COXpPAaHEHMIO OKpPY)KAIOIIEH Cpelbl, PECypcocOEpeREHMUIO,
OPUMEHATh 3HAaHMA 00 W3MEHEHWH KIMMaTa, MPHHIUIB OepexINBOro
IPOU3BOJICTBA, 3(P(HEKTUBHO ACWCTBOBATH B UPE3BBIYAMHBIX CUTYALUAX

OK 09 [Tonb3oBaTbes mpodeccHOHANbHON TOKYMEHTAlMel Ha TOCYyIapCTBEHHOM H
WHOCTPAHHBIX SI3BIKAX

2.3. OOyuaromuiics, OCBOMBIIUI 00pa30BaTEeIbHYI0 MPOTpaMMy AOJDKEH OBITh TOTOB
K BBITIOJTHEHUIO CIEAYIOIINX BUJIOB JEATEILHOCTH:

Kon \ HanMeHoBaHHE BUIOB JICATEILHOCTH U TPO(PECCHOHATBHBIX KOMIICTCHITUI
TeopeTnyeckas 4acThb
BII 1 DKCIuTyaTanus riaBHOM CyJOBOM IBUTaTeIbHON YCTaHOBKHU
IIK 1.1. ObecrieunBaTh TEXHUYECKYIO OKCIUTyaTalldi0 TJIABHBIX JHEPreTUYECKUX

YCTAaHOBOK CYyJ/IHA, BCIIOMOTraTCJIbHBIX MCXAaHU3MOB M CBA3aHHBIX C HHMH
CHUCTCM YIIPABJICHU

IK 1.2. OcCymecTBIATh KOHTPOJIb BBIIOJIHEHUS HALMOHAJIBHBIX M MEXJYHAPOJHBIX
TpeOOBaHUH MO SKCITyaTalluK CyIHA

IIK 1.3. BoInonHATE TEXHUYECKOE 00CTyKUBAHUE U PEMOHT CyJI0OBOT0 000PYIOBAHUS

K 1.4. OcymiecTBiATh BBIOOp 000PYIOBaHUSI, SJIEMEHTOB M CHCTEM OOOpYIOBaHUS
JUIs 3aMEHBI B IIPOLIECCE IKCILTyaTalluu CYJ0B

[IK 1.5. OcCymecTBIATh  JKCIUTyaTallUI0  CYJOBBIX TEXHHYECKHMX CpEACTB B

COOTBETCTBMM C  YCTAaHOBJIEHHBIMM TpaBWJIaMH W  MpOIETypamH,
o0ecnieunBaOIUMU  0€30MaCHOCTh ONEpaluid U OTCYTCTBUE 3arpsi3HEHUS
OKpY>Karolien cpesbl

I[IK 1.6 (K'1). |Hecenue 6e30macHoil MalImHHONM BaXThl

IIK 1.7 (K 2). |Hcnonp3oBaHue aHTIIMHCKOTO SA3bIKa B MUCHMEHHOM U YCTHON opme

I[IK 1.8 (K 3). |Hcnons3oBaHue cucTeM BHYTPUCYIOBOM CBSI3U

I[IK 1.9 (K'4). |Okcnimyaranusi IVIaBHBIX YCTAaHOBOK M BCIIOMOTaTENbHBIX MEXAHU3MOB U
CBSI3aHHBIX C HUMU CHCTEM YIIPaBJICHUS

K 1.10 (K'5. |Dxcmimyatanus CHCTEM TOIUIMBHBIX, CMAa30YHBIX, Oa/UIacTHBIX M APYTHX
HACOCHBIX CUCTEM M CBSI3aHHBIX C HUMHU CUCTEM YIPABIICHUS.

IMK 1.11 (K 6). |Okcruryatanust 31eKTpooOOpyI0BaHuUs, HIEKTPOHHON anmapaTypbl U CHCTEM
yIpaBJIeHUs

[IK 1.12 (K 7). |Texnudeckoe OOCTyXMBaHHE M PEMOHT 3JIEKTPUUYECKOTO M DIEKTPOHHOTO
000opyI0BaHUS

IIK 1.13 (K 8). |Hamnexamee WCMONb30BaHWE PYYHBIX HUHCTPYMEHTOB, CTaHKOB |
WU3MEPUTENIbHBIX MHCTPYMEHTOB JIsi U3TOTOBJIEHUSI JIeTajell U peMOHTa Ha
CyJHE
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IMIK 1.14 (K 9). |Texuuueckoe OOCIy)KHBaHHE W PEMOHT CYIOBBIX MEXaHHU3MOB U

000pyIOBaHUsI.

BII 2 OGecrieueHne OC30ITACHOCTH IIJIaBAHUS

IIK 2.1. Opranu3oBbIBaTb ~ MEPONPUATHA 10  OOECIEYEHHMIO  TPAHCIIOPTHOM
0e301acHOCTH

[IK 2.2. [TpumensTs cpeacTra mo 60proOe 3a KUBYUECTh CyTHA

IIK 2.3. Opranu3oBbIBaTh U 00€CIIEUMBATh JEHCTBUS MMOJUYMHEHHBIX YWICHOB 3KHUIIaXKa
CYZHA IPY OpraHU3alUK Pa3InYHbIX BUIOB TPEBOT

[IK 2.4. Opranu3oBbIBaTh U 00€CIIEUMBATh JEHCTBUS MMOJUYMHEHHBIX YWICHOB 3KHUIIaKa
CyZHa IIPU aBapusix

IIK 2.5. Oxa3bIBaTh NEPBYIO TOMOLIL OCTPAIABLINM

IIK 2.6. Opranu3oBbIBaTh U 00€CIIEUUBAThH JIEHCTBUS MOAUYMHEHHBIX YWICHOB 3KHUIIaKa

CyaHa IIpu OCTaBJICHUH CyaHa, HCIIOJIB30BAaTh KOJIJICKTHUBHBIC u
HHIWBUAYAJIBbHBIC CIIACATCIIbHBIC CPCACTBA

IIK 2.7. Opranu3oBbIBaTh U 00ECTIEUUBATH JICHCTBUS MOAUYMHEHHBIX YICHOB dKHUIaXKa
CyJIHa TI0 MPEIYIPEXKICHUIO U MPETIOTBPAIICHUIO 3arPsI3HEHUS BOJTHOW CPEJIbI

K 2.8 (K11) |Ilonnep>kanue cyHa B MOPEXOJIHOM COCTOSIHUU

I[IK 2.9 (K 12) |IIpenorBparieHue noxapoB u 60ps0a ¢ rmoxkapamu Ha cyiax

I1K 2.10 (K 13) |Hcnonp3oBaHue ciacaTeabHbIX CPEACTB

[IK 2.11 (K 14) |IIpumeHeHue cpeaCcTB NEPBOM MEAUIIMHCKON IOMOIIM Ha CyJax

IIK 2.12 (K 17) |Bxiag B 6e30macHOCTb IEpCOHANA U CyIHA

IIK 1.15 (K 10). | O6ecnieuenue BoINoNHEHNUS TpeOOBaHUH 110 IPEJOTBPAIICHUIO 3arPA3HEHUS

[IK 1.16 (K 15) |HaGmronenue 3a coOmroieHneM TpeOoBaHHM 3aKOHOJATELCTBA

HpaKTI/I‘leCKaH qacCTb

BIIJ 1 DKCIuTyaTalus riIaBHOM CYJOBOM IBUTAaTeIbHON YCTaHOBKHU

IIK 1.6 (K 1). |Hecenue 6e30macHOi MalIMHHOM BaXThl

IT1K 1.7 (K 2). |Wcnonp3oBaHne aHTIIMHACKOTO S3bIKa B MUCHMEHHOM U YCTHOH (opme

IIK 1.8 (K 3). |Mcnonp3oBaHue cucTeM BHYTPUCYJOBON CBSA3U

IIK 1.9 (K4). |DOxcmiyatanusi TIJIaBHBIX YCTAHOBOK M BCIOMOTAaTEIbHBIX MEXaHHU3MOB U
CBSI3aHHBIX C HUMU CHCTEM YIIPaBJICHHUS

IIK 1.10 (K'5. |OxcnimyaTanus CHCTEM TOIIMBHBIX, CMAa30YHBIX, OAaJUIACTHBIX M APYrHX
HACOCHBIX CHCTEM M CBSI3aHHBIX C HUMHU CUCTEM YIPABIICHUS.

[MK 1.11 (K 6). |DOxcmnyaramus 3JeKTpooOOpYIOBaHUS, SIEKTPOHHOH armapaTrypsl U CHCTEM
yIIpaBICHUS

[IK 1.12 (K 7). |Texnudeckoe OOCTyXMBaHHE M PEMOHT 3JIEKTPUUECKOTO M DIEKTPOHHOTO
000opyIoBaHUS

IMIK 1.13 (K 8). |Hamnexamee HCMONb30BaHME  PYYHBIX  HMHCTPYMEHTOB, CTaHKOB U
M3MEPUTENbHBIX MHCTPYMEHTOB JJIsi M3TOTOBJIEHHS JAeTajel U peMOoHTa Ha

Cy/iHe

[IK 1.14 (K 9). |Texnuueckoe o0OCIy)KMBaHHME€ W PEMOHT CYIOBBIX MEXaHHU3MOB U
000pyIOBaHUSI.

3. O0bém BpeMeHHn Ha MoAroToBKY M mpoBeaenusi TUA, cpoku npoBenenusi TUA
3.1. O6BEm BpeMenu Ha moAroToBKy U nposeaeHue [ MA B coorBerctBum ¢ ®I'OC CIIO
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o cnenuaibHOCTH 26.02.05 DKcmnyaTanus CyJI0BbIX YHEPTETUYECKUX YCTAHOBOK COCTAaBIISIET 6
HEZelb.

Ha noaroroBky k 'MA oTBeneno 4 nenenu.

Ha nposenenne ' MA otBeneno 2 Henenu.

3.2. Cpoku mpoBenerus [MMA ¢ «18» mas 2026 roga mo «28» wmrona 2026 rona
B COOTBETCTBHH C KaJeHAapHBIM yueOHbIM Tpadurom Ha 2024/2025 yyeOHBbII TOA.

4. llopsinok noaroroBku u nposenenust ' MA

4.1. IHopsgox moarotoBku u mnposeaeHuss ['MA ycranosinen Ilonoxkennem o ['MA
no  o0pa3oBaTelbHBIM  MpOrpaMMaM  CpelHero  Mnpo(ecCHOHAIBLHOrO  00pa3oBaHMA,
yTBepKJIeHHBIM npuka3zoM pekropa PI'bOY BO «I'YMP® umenu agmupana C.O. MakapoBay.

[Tepeuens Tteopernueckux BorpocoB (IIpunoxenne Ne 1) U mpakTUyecKux 3aaaHU
(ITpunoxenue Ne 2) rocyaapCcTBEHHOTO 3K3aMeHa HaMpaBlieH Ha OIpe/IeJICHHe YPOBHS OCBOCHUS
BBIITYCKHUKOM MaTepHalia, MpeIyCMOTPEHHOTO YYeOHBIM IDIaHOM crenuanbHocTu 26.02.05
DKCIlyaTanus CyAOBbIX YJHEPreTUYECKUX YCTAHOBOK, M OXBATHIBAET MUHUMAIIBHOE COJIep:KaHUe
COBOKYITHOCTH IIPO(eCCHOHATBHBIX MOIYJIeH, ycTaHOBIeHHOE cooTBeTcTBYomUM @I'OC CIIO.

Bompocel Teopermueckoifi dYacTh W BapUaHTHl 33JaHUN  MPAKTHYECKOH YacTu
TOCY/IapCTBEHHOIO 3K3aMeHa Juisi oOydaromuxcs 1o crnenuanbHoctd 26.02.05 Dkcmuryaranus
CYIOBBIX DJHEPreTHUYECKUX YCTAaHOBOK, pa3padoTanbl mansi Buga JnestenbHoctd BIT 1
OKCIUTyatanusi TJIaBHOW CynOBOM  jBuratenbHOM  ycranHoBku, BIIJ] 2  OOGecnieuenue
0€30MacHOCTH IJIaBaHUsl, HCXO/S U3 MaTepHalioB ¥ TpeOOBaHUH K KBaTU(UKALIUH.

[lepeueHp BONPOCOB TEOPETUYECKOM YACTM M BapUaHThl MPAKTUYECKUX 3aJaHUMN
rOCy/IapCTBEHHOTO 2K3aMEHa COBOKYIHOCTH MPO(eCCHOHANBHBIX MOAYJEH pa3pabaTbiBaeTcs
IPENoIaBaTeIMH  [IUKJIOBOW KOMHUCCHH TPO(PECCHOHANBHBIX IUCHHUIUIMH M MOIYJICH TI0
cnenuanbHocTH 26.02.05 DkemryaTanus CyAOBbIX SHEPIETUUYECKUX YCTAaHOBOK M YTBEPKAAETCSA
nupektopoMm AMU um. B.1. Boponuna He no3aHee, 4yeMm 3a 1ecTh MecsieB 10 Havana [TA.

OOyuaromnyecss J0JKHBI ObITh O3HAKOMJIEHBI C MEPEYHEM BOIPOCOB, BBHIHOCHMBIX Ha
TEOPETHUECKYI0 YacTh FOCYJapCTBEHHOTO SK3aMeHa Mo crnenuanbHocT 26.02.05 DkcruryaTanus
CYJIOBBIX DHEPreTHUECKUX YCTAaHOBOK, M KPUTEPUSAM OLICHKU HE MO3AHEE, YEM 3a LIECTh MECSIIEB
1o Hagana ['A.

4.2. B mnepuon mnoaroroBku Kk mnposeneHutro [MMA ¢ oOydaromumucs NpoBOASTCS
KOHCyJIbTallMU. PacnucaHne KOHCynbTalUMi yTBepkaaerca aupekropom AMU um. B.M.
BoponuHa u 10BoANTCS A0 CBeAECHUs 0OYUaIOIIMXCs HE TO3/[Hee, YeM 3a JBe HeJeNu /10 Havyaja
paboThI TOCYIAPCTBEHHOM 9K3aMEHAIITMOHHONW KOMUCCHH.

4.3. Jlonyck obyuaromuxcs kK [ MA ocymiecTBisieTcss Ha OCHOBaHUH MPUKa3a PEKTOpa.
K T'MA nomyckaroTcsi BBINYCKHMKHA, HE HMEIOIIHAE aKaJIeMUYECKOW 3aJI0JKEHHOCTH
U B TIOTHOM 00beMe BBITTOTHUBIINE YUYEOHBIH MIIaH WK WHANBUAYAIbHbBIN Y4eOHBIH M1aH.

4.4. Ha 3acemaHue rocyaapCTBEHHOW 5K3aMEHAIIMOHHON KOMHCCHU MPEACTaBISIOTCS
CJIEYIOIINE JOKYMEHTBI:

- nporpamma ['A;

- npuka3 pekropa PI'bOY BO «I'YMP® nmenn agmupana C.O. MakapoBa» 0 A0OIyCcKe
obyuaronuxcst k [MA;

- CBOJIHAs BEJIOMOCTb pe3yabTaToB ocBoeHus ooyuarommumucs [TIICC3;

- cnucok JomymieHHbIX K ['MA oOydaromuxcs, Ha KOHKpeTHYto naty npoenenus I'MA
B COCTaBE€ PK3aMEHALIMOHHBIX TPYIIIL;

- SK3aMEHAIlMOHHbIE MaTepuaibl, KOTOpble BKIIOYAIOT B ce0s JUCTHI (OJaHKH) s
3aIMCH OTBETOB, 3K3aMEHAI[MOHHBIE OUJIETHI, JIUCTHI OyMaru JUisi 4epHOBUKOB;
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- HarjsiiHble ocoOus, MaTepuabl CIIPaBOYHOIO XapakTepa, HOPMAaTUBHBIE TOKYMEHTHI,
pa3pelEéHHbIE K MCIOIb30BAaHUIO IIPU MIPOBEIEHUHU T'OCYIapCTBEHHOro sKk3ameHa (IIpunoxenune
Ne 3);

- 3auéTHBIC KHIKKH JnomymeHHbIX K [MA o0y4aromuxcs B cOCTaBe SK3aMEHAIIMOHHBIX
TpYIIL,

- KHUTa IpoToKoJ0B 3acenanuii ' OK.

4.5. T'ocygapCTBEHHBIN 3K3aMeH 10 crenuaibHocTu 26.02.05 Dkcruryatanusi CyJoBbIX
HHEPreTUYECKUX YCTAHOBOK IIPOBOJUTCS HA OTKPBITOM 3acenanuu ['OK B 2 stana:

1 »Tam — KOHTPOJIb YPOBHS TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX YMEHUH
COBOKYITHOCTH IPO(ECCHOHATBLHBIX MOJTYJICH;
2 3Tam — KOHTPOJIb YPOBHA NpPOdECCHOHANbHBIX JCHCTBUM TpU  pEUICHUH

npodecCHOHAIBHBIX 3aj1a4.

4.5.1. IlpoBeneHue TEOPETHUUECKOW YacTH TrocyAapcTBeHHOro »sk3ameHa (1 srama)
OCYILIECTBIISIETCS B yUEOHBIX ayIUTOPUAX, peAHA3HAUEHHBIX AJis npoBeaeHus [ NA.

Ha mnoaroroBky oTBeTa IO TEOPETHYECKHM BOINPOCAM 3SK3aMEHAIL[MOHHOIO Ouiera,
oOydaromemMycst oTBOAUTCS 10 30 MUHYT.

Ilo wucreyeHnu OTBEAEHHOIO Ha TOATOTOBKY BPEMEHM OOydaroUuiics OTBeYaeT
nepen I'OK Ha BoIpochkl, yka3aHHbIE B 9K3aMeHAllMOHHOM Ousete. Ha oTBet oTBoauTCs HE Oosee
15 MunyT.

OTBeT 3K3aMEHYEeMOIo He IpPEephIBAETCS, AONOJHUTENbHBIE Bonpock!l wieHbl [ OK moryr
3aJlaTh MOCJIe OKOHYaHMs OTBETA HA BONPOCH HK3aMEHAIIMOHHOI O Oniera.

[lo pe3synbraram oTBETOB (hOPMUPYETCS MPOTOKOJ TOCYIaPCTBEHHON AK3aMEHAllMOHHON
KOMHCCHH, B KOTOPOM YKa3bIBA€TCS OLICHKA.

4.5.2. llpoBeneHue TMPAaKTUYECKOW YACTU TOCYJAPCTBEHHOIO »3K3aMeHa (2 9JTama)
OCYILIECTBIIsIETCSI Ha OOOpPYJOBAaHHOW IUJIOLIAJKe, MpeJHa3HAuUeHHOH, M MNpOBEAEHUS
rOCYIapCTBEHHOW UTOTOBOM aTTECTALINU.

AMMU um. B.M1. Boponuna obecrieunBaeT peaan3aluio Npouesyp MpakTHYecKOi 4acTH
roCy/1apCTBEHHOTO AK3aMEHa, KaK 4acTH o0Opa3oBaTeNbHOI MIPOrpPaMMBl,
B TOM 4HCJI€ BBIIOJHEHHE TpeOOBAaHUM OXpaHbl TpyJa, O€30MACHOCTH >KHU3HEIESTEIbHOCTH,
MOKapHON 0€30MacCHOCTH, COOTBETCTBUE CAHUTAPHBIM HOPMAaM U MpaBUIIaM.

3amaHue MpPaKTUYeCKOM YacTH TOCYIapCTBEHHOI'O »HK3aMeHa Mpe/CTaBisieT coOoi
PAKTUYECKYIO 3aJady, MOJCIHUPYIOIYI0 NPOPECCHOHATIbHYIO JNESTEIIbHOCTh U BBIIOJIHAEMYIO
B PEAJIbHOM BPEMEHH.

[IpakTnueckue 3a7auul rocyJapCTBEHHOTO 3K3aMeHa (OPMHUPYIOTCS Ha OCHOBE OJIHOTO
WJIM HECKOJIBKUX OCHOBHBIX BUJIOB JeATenbHOCTH B cooTBeTcTBHM ¢ PI'OC CIIO.

Jlonyck 00y4aromMXCS K BBIMOJHEHUIO 3aJaHUM OCYILECTBISETCS IpU  YCIOBUU
0053aTEIbHOTO MX O3HAKOMJIEHHSI C TpeOOBaHMAMHU OXpaHbl TpyAa M MPOU3BOACTBEHHOMH
0€30MacHOCTH.

Ha BrInonHeHue 3a1aHus MPaKTHYECKOH YacTu oTBOAUTCS 110 360 MUHYT.

[IpaBHIIBHOCTH BBINOJHEHUS 3a/1aHUS OIIECHUBAETCS COTJIACHO YTBEPKICHHBIM KPUTEPUIM
OLIEHKH, Pe3yJIbTaT (UKCHPYETCs] B IPOTOKOJIE TOCYIapCTBEHHOM 3K3aMEeHAlMOHHOW KOMHUCCHH,
B KOTOPOM YKa3bIBAa€TCs OLIEHKA.

Bo Bpems mnpoBeneHHS TOCYIapCTBEHHOTO 5K3aMEHa OO0YJarolIUMCs 3arperaercs
MOJIb30BAThCA UM UMETh NpU cede CpeicTBa CBSI3M, HOCUTENM WH(OpPMAaLUU, CPEICTBAMH €€
nepefAayd M XpaHEeHMs, B3aMMOJEHCTBOBAaTH C JpyrumMH oOyuarommmucs. Paspemaercs
001IaThCsl TOJBKO € MPEICTABUTENSIMU TOCYIapCTBEHHON IK3aMEHAMOHHON KOMHUCCHH.

5. Kputepuu ouenku pedyiabraros 'HA



10

PesynbTaTel mpoBeaeHust kaxaoro stama ['MA oneHuBaroTCs ¢ MPOCTABICHUEM OJIHOU
U3 OTMETOK: «OTJIMYHO», <«XOPOIIO», «YIOBJICTBOPUTEIBHO», «HEYAOBIECTBOPUTEIHHO
U OOBABISAIOTCS B TOT K€ JCHBb IMOCiIEe OPOPMIICHHS B YCTAHOBJICHHOM IOPSAKE MPOTOKOJIOB
3acemanuii I OK.

[Ipu  momydeHnm  oOydwaromuMcs IO pe3yJbTaTaM  TEOPETUYECKOW  YacTH
TOCY/IapCTBEHHOTO JK3aMEHAa OIICHKH «HEYJIOBICTBOPUTEIILHO», OOYYaIONUMHCS K cjaade
MPaKTUYECKON YaCTH TOCYIapCTBEHHOI'O SK3aMEHa HE JIOMyCKaeTCsl.

KpI/ITepI/II/I OILICHKHN BKJIFOYAKOT HOJIHOTy nu KOppeKTHOCTB OTBC€TOB, JIOTHYHOCTh H
MOCJIEIOBATEILHOCTh U3JI0KCHUSI, YMEHHE IPUMEHSATh 3HAHUS Ha TIPAKTUKE.

I[HSI HpaKTH‘ICCKOﬁ YaCTHU — OLICHKA BBLITIOJIHCHHUA 3aJaHUSI B COOTBCTCTBHUU C 3aIaHHBIMU
napamMeTpaMu, TOYHOCTh U Ka4€CTBO BBITTOJTHEHUS, COOTIOJICHNE TEXHUKN O€30IacCHOCTH.

O1cHKA «OTJIMYHO» CTABUTCS, SCIIM BBITYCKHUK:

- MPOJIGMOHCTPUPOBAJI BBICOKHH YPOBEHB BIIaJICHUS OOMMMU U MPOPECCHOHATHHBIMU
KOMIICTCHIUAMHU, COOTBECTCTBYIOIEMY BUAY ACATCIbHOCTHU,

- MPAaBWJIBHO pelIaeT NpopeCcCuOHAIBHYIO 3a71a49y;

- HC UCIIBITBIBAJI 3aT‘pYI[HeHI/H>'I IIpH OTBETAX HA JOIIOJHUTCIIBHBIC BOHpOCI)I.

OrneHka «X0poII0» CTaBUTCS, €CIIU BBIMTYCKHHUK:

- [IOKa3aJl JIOCTaTOYHbI YpOBEHb BJAJEHUS OOMMMHU U NPOPECCUOHAIBHBIMU
KOMITETEHIIUSIMU

- IIoKas3aj CHOCO6HOCTI) B LICJIOM HpI/IMeHSITI) TeOpeTI/ILIeCKI/IC 3HAHUA HpI/I BBIITOJIHCHU N
KOHKPETHOT'O MPAKTUYECKOro 3a/1aHusi chepbl MpohecCHOHATBLHOM NESTENIbHOCTH C JOMYIIEHUEM
HCE3HAYUTCIIbHBIX HCTO‘IHOCTGI\/JI, HEC BJIMAOIINX HA peBYJII)TaT BBIINTOJIHCHU S 3aJaHUs,

- HCTIBITHIBAJ HE3HAUNTENbHBIC 3aTPYAHECHUS [IPH OTBETaX Ha JAOMOJHUTEIbHBIE BOIIPOCHL.

Or1eHKa «y/10BJI€TBOPUTEIbHO» CTABUTCS, €CIIA BBIITYCKHHUK:

- IPOJEMOHCTPUPOBAT MHHUMAJIBHO JOIMYCTUMBIM YpPOBEHb OCBOECHMS TE€OPETHUYECKHX
3HaHI/II\/'I 1 BJIAACHUS O6HII/IMI/I 158 HpO(beCCI/IOHaHI)HBIMI/I KOMIICTCHIIUAMU

- UCHBITBIBAI 3aTPYAHEHHs TIPU BBHIMOJHEHHH MPAKTHUECKOTO 3alaHus CcQepbl
poeCCHOHAIBHON JEATENHHOCTH MPOOIIEeM;

- HCTIBITHIBAM 3aTPYIHEHUS TIPH OTBETaX Ha JIOMOJHUTENbHBIE BOMPOCHL.

Or1ieHKa «Hey/10BJIETBOPUTEIbHO» CTABUTCS, €CJIA BBIITYCKHHUK:

- HE MPOJIEMOHCTPUPOBAI HEOOXOIMMBIH YPOBEHb OCBOCHUS 11831117%0:4
U TpO(PECCHOHAIIBHBIX KOMIIETEHITNH;

- TOTTYCTHJI IPUHIIMITHATIFHBIC OIIUOKY, BIUSAIOIINE Ha PE3YNIbTAT BHIMOTHEHUS 3aaHNUS,

- UCIIBITBIBAJI 3HAYUTCIbHBIC San}II[HGHI/ISI HpI/I OTBE€Tax Ha JOIIOJIHUTCIIbHBIC BOHpOCBI.
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PEJEPAJIBHOE ATEHTCTBO MOPCKOI'O U PEHHOI'O TPAHCIIOPTA
®eaepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTeIbHOE
y4peKIeHue BbICIIero 00pa3oBaHus
«I"ocynapcTBeHHBIN YHUBEPCUTET MOPCKOI'0 U pe4HOro (piora
umenu aamupaja C.O. Makaposa»

ApKTHYeCKHA MOPCKOH HHCTUTYT MMeHU B.W. Boponuna

[TepeueHb TEOPETHYECKUX BOIIPOCOB TOCYIapPCTBEHHOTO K3aMeHa
no cnenuaigbHOCTH 26.02.05 DKcmmyaTanus CyJI0BBIX YHEPTETHIECKUX YCTAaHOBOK:

[IM.01 Okcmmyaranus rIaBHOM Cy/10BOM IBUraTeNIbHON YCTaHOBKHU

- TexHuueckas sKcITyaTalus TJIaBHBIX JHEPIeTUYECKUX YCTAHOBOK CyIHA

1. OcHoBHblE oOlpenencHus, KiaccupuKauus, MapKUpOBKAa CYJOBBIX JABHUraTeineu
BHyTpeHHero cropanus (JIBC). Pabounme mnukabl 2-Xx ©u  4-X TaKTHBIX JBUraTeseu.
2.0croB aBurarens: (pyHIaMEHTHas pamMa C paMOBBIMU MOJIIWIIHUKAMM, CTaHHWHA. AHaIU3
KOHCTPYKLUH.

3. PaGoune muIMHIPHI, KPBIIIKY MAJIHHIPOB. AHAIN3 KOHCTPYKIIHH.

4.CxeMbl MEXaHU3MOB JIBUKEHHUS TPOHKOBBIX U KPEHIIKOM(HBIX ABUTATENeN, HOPIIHEBas
rpynna. AHajau3 KOHCTPYKIUH.

5.IatyHHas rpynna. AHaIu3 KOHCTPYKIUH.

6.Konenuatelii Baj. AHanuM3 KOHCTPYKUMH. YTON 3aKiIMHKH KpuBomHUIOB. (Cmaska.
M3HOCHI 1 IOBPEXICHUS.

7.MexaHu3M razopacrnpeaeneHus 2-X 1 4-X TakTHbIX JBUTaTeNed. AHAIU3 KOHCTPYKIUH.

8.IIpoBepka u peryaupoBKa TEIUIOBBIX 3a30POB KJIAIIaHOB I'a30paclpeeiICHusl.

9.TonnuBHBIE cUCTEMBI IBUraTesieil. Mapku TOIUIMB, MPUCAAKU. DIEMEHTHI CUCTEMBbI IS
paboThl Ha JIETKHUX M TSHKEJBIX COPTaxX TOIUIMBA.

10.ITpuemka u xpaHeHue TOIIMBA. TOIUIMBONOATOTOBKA HA CYIHE.

11.TonnuBHBIE HACOCHI BBICOKOTO JaBJICHHS 30JIOTHUKOBOTO M KJIANIAHHOTO THIIOB.
HaznauyeHue, KOHCTPYKIMS, OCHOBHBIE SJIEMEHTBHI, TPUHIIMUIT PaOOTHI.

12. TIpoBepka ¥ peryimpoBKa TOIUIMBHOTO Hacoca Bbicokoro namienus (THBJ)
30JI0THUKOBOT'O THIIA C PETYJIUPOBAHUEM IO KOHILY [10J1a4H TOIUIMBA.

13.®opcynku nu3eneil. Ha3HaueHwe, yCTpOHCTBO, NPHUHLIMI JEHUCTBHUS. AHAIN3
KOHCTPYKIUH.

14.ITpoBepka u perynupoBka GOpCyHOK.

15 1{upKkynsuoHHas cucTeEMa CMa3Ky ABUTATES.

16.Cma3ka BTyn0K pabouux nuianHaApoB. KoHcTpykuus myOpukaTopos.

17.CucremMpl OXNaXXJIEHUS JABUraTeled. DJIEMEHTHl LUPKYJIALMOHHOW, ABYXKOHTYPHOMH
CUCTEMBI OXJIAXKCHHS TI1aBHOTO JIBUTATEIIS.

18.Cucremsl Iycka 1 peBepca JBUraTenell. JIeMEHThl CHCTEM ITyCKa: IJIaBHBIA ITyCKOBOU
KJIamaH, MyCKOBOW KJIallaH, BO3/1yXOpacIlpeleIUTeNb.

19.Hannys auseneit. 3amaud, BUABI HaaayBa. Arperatbl HaJayBa, KOHCTPYKTHBHOE
HCIIOJIHEHHE.
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20.ITpomecc cmeceobpazoBanus. Kamepsl cropanus. [IpoBepka u peryampoBKa BBICOTHI
KaMephbl CKaTHsL.

21.IToaroroBka au3ens K MycKy. 3amyck U 00CIyXKMBaHUE BO BpeMs paboThl. OcTaHOBKa.
HopmaTuBHbIE JOKYMEHTHI.

22.1lonsiTue O XapakTepuCTHKaxX Au3esd. Harpy3ouHass XxapakTepucTtuka. BuHTOBbBIE
XapakTepUCTUKU. [IOHATUSA WIETKUII» U (TSKEIIBIN» BUHTHL.

23.PaboTta Tr7aBHBIX CYAOBBIX JW3€l€ MpH IUIABaHUUM HA MEIKOBOAbE, B JIEIOBBIX
YCIOBUSX.

24 BHyTpeHHsI1 W BHEIIHSSI ~ HEYpPAaBHOBEUICHHOCTh  JIBUTaTelisd,  CHOCOObI
YpaBHOBEUIMBAHUS.

25.CxemMa riaBHOM KOTEIbHOM yCcTaHOBKU. COCTaB 3JIEMEHTOB KOHCTPYKIIMM KOTJIA.

26.BcriomorartenbHble M yTWIM3allMOHHBIE — @apoBble  KOTiabl.  Ha3HadeHwue,
Pa3HOBHUJIHOCTH, YCTPOUCTBO. TexHUYecKas JOKyMEHTALus 110 SKCIUTyaTalluy MapOBbIX KOTJIOB.

27. Apmarypa 1 KOHTpOJIbHO-u3MepuTenbHbie mpudopsl (KUIT) kotia.

28.HazHauenuwe, MpUHOMI JEHCTBUS MNapoBeIX TypOuH. TypOWHBI aKTHUBHBIE,
pEaKTUBHbIE, AaKTUBHbBIE CO CTENIEHbIO PEAKTUBHOCTH.

29. Paboune nomnatku napoBbiX TypOuH. KoHCTpyKIMS KperieHue.

30.BanonpoBon. OieMEHTHl BajJONpOBOAA: YIOPHBIA MNOAUIMIHMK, JAECHIBYIHOE
yCTpOMCTBO, rpeOHOI BUHT. [IpenmyliiecTBa BUHTOB PETYIUPYEMOTO Iara.

- TexHuueckas sKCITyaTalsl BCIOMOIaTeIbHbIX MEXaHU3MOB U CUCTEM

1. DOmnekrporuapaBnudeckas pyjieBas wamuHa (OI'PM-4). VcrpoiictBo. PaGora.
TpeboBanue Poccuiickoro Mmopckoro peructpa cynoxoacrsa (PMPC) k pyneBoii Mammne.

2. llentpobexHsle cenapaTopbl. Pexumsl cemapauuu. Cenaparopsl CLIC. [Ipunuun
pasrpys3KH.

3.Cucrema ympaBnenus. Tenemotop. [IpaBuna Ttexuuueckou oskcruryatanuu (I1TJ)
PYJIEBBIX MaIIMH.

4. OI'PM-2. YcerpoiictBo. Pabora. I1T3.

5. Uro takoe paznen (a3 B cemnaparope «TomnmBo-Boma». BeiObop peryianpoBOUHBIX
m1ano.

6. Cxema aBTOMAaTMYECKOro YyIpaBieHHs paboToi cenaparopa «Anbda-JIlaBaiaby.
®unptpa. Bunel. O6ciayxuBanue.

7. Kommpeccopsl cxartoro Bozayxa. Tumbl KOHCTpyKuuid. Cxema JABYX CTYNEHYaTON
KOMIIPECCOPHO! YCTaHOBKHU.

8. Boznyxoxpanutenu. Hasnauenue. YctpoiictBo. TpebGoanuss PMPC. Ilapametpst
ABTOMATUYECKOT'O YIIPABJICHUS KOMIIPECCOPHON YCTaHOBKOM.

9. ®peonosrie kommpeccopa DB-6,OBBC-6, «Cabpo». YcrpoiicTBo. Pabora.

10.TerumooOMenHbIe anmapaTsl U BojoonpecHurenu. Hasnauenue. YcrpoiictBo. Pabora.
I[1TD.

11. Ha3nayenue u kinaccU(UKaIMs BOIOONPECHUTENBHBIX YCTaHOBOK. KoadduuueHt
MPOYyBAHHUS.

12. YcrpoiictBo. Pabota BogoonpecHutens «Hupekey.

13. YcrpoiictBo. Pabota BomoonpecHuteneit «/[-5», n «Atnacy. CriocoObl 0OUHUCTKH.

14. CynoBbie Tpy3onoabeMHbie ycTporictBa. Haznauenus. Tumbl. TpeboBanuss PMPC k
Ipy30I0BEMHBIM yCTPOHCTBAM.

15. DOnexrpuueckuit kpan K3-31. Ycrpoiicto. [Ipunuumn paboTs.

16. Onexrporuapasnuueckuii kpan C-818. VYcrpolictBo. I'miapaBiuueckue CXeMB.
[TapameTpsl cxeM. BIOKHPOBKM U 3aIIUTHI.

17. Bogonoxaphsie cucteMbl. Buabl. YcrpoiictBo, o0cnyxxuBanue. Tpedosanus PMPC.
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18. Cuctembl yriaeKMCIOTHOTO moKaporyiieHus. Hasnadenue. YcrpoiicTBo, paboTa,
o0cyKUBaHUE.

19. Cucrema ne”orymenus. Haznauenue, pabota, 00CIy)KHBaHHE.

20. Hacocwl BbITeCHEHHs! (IOPIIHEBOM, BHUHTOBOM, IIecTepeHuyarsiil). Hasnauenwue,
YCTpOHCTBO, paboTa, 00CTyKUBaHHE.

21. JlonactHble Hacochl (LIEHTPOOEKHBIE, OCEBBIE, BUXpEBbIE). HazHaueHue, ycTpoiicTBo,
pabora, oOcy)KMBaHUE.

22. PaguanbHO-NOPIIHEBOM Hacoc. AKCHaIbHO-TIOpPIIHEBOM Hacoc. Ha3Hadenue,
YCTpOHCTBO, paboTa, 00CTyKUBaHHE.

23. YcranoBka «Hentymatuk». Haznauenue, ycrpoiictBo, pabora, 00cIyKHBaHHUE.

24. Cenapatopsl TproMHBIX Boa «TypOyno» «CKM-2.5» Ha3nauenue, ycTpOHCTBO,
pabota, obcyKUBaHUE.

25. Cynosas OaymmacTHas cucrema. HasHaueHue, yCTpOHCTBO, OOCITy)KHBaHUE.
Tpeboanust PMPC.

26. CucreMbl BOJOCHAOXKEHHS CYIOB. YCTpPOWCTBO, oOciyxuBanue. CaHHUTapHBIC
TpeOoBaHUS.

27. YpaBuenue bepHymin 715 uAealbHON U PEAIbHON XKUIKOCTH.

28. Bonoctpyiinblii 35xekTop. HazHauenue, yctpoiicTBo, pabota, 00CIy)KMBaHHE.

29. SlkopHo-1BapTOBBIe MexaHu3Mbl Tunsl. Haznauenue. TpeboBanus PMPC.

30. TPB-2M. YcrpoiicTBo, Ha3HaUYeHHE, padoTa. [IpuHIMIHAIbEHAS cXeMa XOJIOAUIBLHON
YCTaHOBKH.

- TexHnueckast 3KCIuTyaTanus Cya0BOM aBTOMATUKHU

1. ABTOMaTH3anysi KOMIIPECCOPHON YCTaHOBKH.

2. latunku. OcHOBHBIE TUTIBL. [IpuHIIUAT NEeHCTBHS.

3. Yeunurenu. OcHoBHbIE TUIBL. [[puHImn nenctaus.

4. Cxema M cBoiicTBa aBTOMaTHueckod cuctembl perynupoBanusi (ACP) c xectkoif
obpatHoii cBsizbro (ZKOC).

5. Cxema u cBoiictBa ACP ¢ )KOC u uzonpomuoit oopartHoii ceszpio (OC).

6. PerynsaTopsl Thna «MoOpeit».

7. ®opcyHouHBbIE arperathl Thna «MoHapx».

8. Perymsarop ckopoctu UG-8.YcTpoiicTBO, MpUHIIUT A€ CTBUS, HACTPOIKA.

9. Perynstop Temnepatypsl «lLimaiirepy». Y cTpoiicTBO, IPUHINT IEHCTBHS, HACTPOKHKA.

10. ABTOMaTn3anus CAaHUTAPHBIX CUCTEM. Y CTPONCTBO, IPUHLIMII AEWCTBHSI, HACTPOMKA.

- Texnuueckast KCIUTyaTanus CyJ0BOM SHEPTETHKHU U JIEKTPOOOOPYI0BAHUS

1. MMapamnenpHas paboTa CYAOBBIX TeHEPAaTOPOB (TIOHATHE MapayUIeNbHON paboThI; B
KaKuX Claydasx M JUIA 4ero mpuMmeHsiercs). PacmpeneneHue Harpy3kd MeEXay MapauielbHO
paboTaronmMu reHepaTopamu.

2. Tlopsimok  BKIIOYEHHWS  CYAOBOTO TEHepaTopa Ha  MapaUIeIbHYI0  paboTy
(mocnenoBaTeNnbHOCTh  ACMCTBHIA  BaXTEHHOTO  MexaHuka). CHHXpOHHU3ALUS  CYJIOBBIX
reHepaTopoB (MOHATHE; TOCIEICTBHUS HEYJAYHOW CHHXPOHHU3AINH). Y CIOBHUS CHHXPOHHU3AIINH.
[TpuGopbl KOHTPOIISE CHHXPOHU3AIMH. VICTIONB30BaHNE CHHXPOHOCKOTIA.

3. 3ammuTa CyJI0BBIX I'eHepaTOpOB (Ha3BaTh OCHOBHBIC BUIBI 3aITUTHL; JaTh MTOSCHEHHS ).

4. 3amurta CyHOBBIX DJJIEKTPONPHUBOJOB (lIaTh TOHATHE DJJICKTPONPHUBOJA; HA3BaTh
OCHOBHBIE BU/IbI 3AIIUTHI; AaTh MOsiCHeHUs ). Anmapartsl 3anuTel. O603HaueHUs «IP XX», “S17,
“Cl.Ins F”, “A/Y” na Tabnau4ke >JIeKTPOBUTATEIS.

5. KoHTponb  TEXHHWYECKOTO  COCTOSHHS ~ JJICKTPONPUBOJOB  (IaTh  TIOHSITHE
AJIEKTPOINPUBO/IA; Ha3BaThb OCHOBHBIE »3JeMeHThI). [lokazatenu W NPUYUHBI HapyIICHUS
HOPMAaJIbHOW pabOThI 3JIEKTPOTIPUBOIOB.
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6. CxeMa mpsMOro mycka 3JeKTPONPUBOJA C ACHHXPOHHBIM JIBUTaTelieM. DJIEMEHTHI
CXEMBI U UX Ha3HaueHue. [1opsaok paboTsl CXEMBI.

7. CynoBbie TpanchopmaTopbl (IIOHATHE; YCTPOMCTBO MPOCTEiIIero Tpanchopmaropa).
Koadpduuuent tpanchopmammu. Tumer TpanchopmaropoB. Ilpumenenume Ha cynax.
Oco0eHHOCTH TEXHUYECKOT0 00CITyKUBaHUSI TPAaHCPOPMATOPOB.

8. Akkymymstopel. [lpumenenue ©Ha cymaHe. [lapameTpsl akKymysiasTOPOB. 3amep
IUIOTHOCTH M YPOBHSI AyieKTposuTa. KOHTpOdb 3apsyKeHHOCTH KHUCIOTHBIX M IIEJIOYHBIX
aKKyMYJISITOpOB. Mepbl 0€30MacHOCTH MpPU OCMOTpPE, TEXHUYECKOM OOCIY>KUBAaHHHM H 3apsjie
AKKyMYJIATOPOB.

9. ConpotuBienne M30ALUU (TIOHATHE; CIIOCOOBI KOHTPOJIS; MOCIEICTBUS CHIDKCHHS
CU; neiictBus epconana B ciydyae cHmkeHus: CIH).

10. CtpykTypa cyaoBoi saekTpocTaHuu. OCHOBHbIE M aBapUMHBICE HCTOYHHKHU
aeKTpodHeprun. PacrpenenurenbHble yCTpoicTBa. 3aluTa CYAOBBIX SJIEKTPUUYECKUX CETEH.
IIpuHIUIT CEEKTUBHON 3aIUATHI.

[IM.02 Obecneuenue 6e30MacHOCTH IIJIaBAHUS

1.OcHOBHBIE CY/10BbI€ KOHBEHIIMOHHBIE JOKYMEHTBHI.

2. OcHOBHOE COJIepKaHUE U LENH MeXyHapoaHoi kouBeHnuu [1J]JHB-78.

3. Tpe6oBanusi Poccuiickoro Mopckoro Peructpa CynoxoxactBa k rnaBHeiM JIBC u
CYJIOBBIM KOTJIaM.

4. Ipunoxenuss MK MAPITIOJI-73.

5. MK MAPIIOJI. [Tpunoxenue 4.

6. MK MAPIIOJL. [Tpunoxenue 6. TpedoBanus no NOx u SOx.

7.CurHaisl CyJJOBbIX TpeBOr. JlelicTBUS IO TpeBOram.

8. OcunoBuble mnoHATHSA. JKuBydyects. Henoromnsemocts. IloxkapoGe30macHOCTb.
JKuByuecTp TEXHUYECKUX CPEACTB. MallMHHOE IOMEIIEHHE.

9. ABapuiiHoe 000pyOBaHNE U MaTepHUaIbI.

10.0OcHOBHBIE MPUYMHBI TIO’KAPOB Ha CyJax.

- IHOCTpaHHBIi A3BIK B TPOPECCUOHANBHOMN AESITEIbHOCTH
BapuanTsl 3a1aHui

1. IIpoutute 1 nepeBeIUTE TEXHUYECKUI TEKCT.

Pacckaxxute o... /OTBeThTE Ha BOIIPOCHI 1O 33J]aHHOM TeMe.

3. Tlpourute u nmepeseaure ppaszpl UMO, nosicHuTe TeXHUYECKUE a00peBHATYPHI
Conep:xanue 3agaHNi

N

3amanue Nel.
TexcThI IJ1s1 YTSHUS
Instructions

Close valve 11.
Fasten the scale.
Unscrew nut H 7.
Apply the brake.
Resume the separation.
Remove springs C 25.
Remove rubber ring C 20.
Remove the nave cap.
Fasten motor and belt guard.
Remove top disc and level ring.

O OoO~NO Ok~ WN PR
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11  Open the collecting covers.

12 Loosen coupling nuts B 52.

13 Unscrew nuts H 37 (spanner V 21).

14 Unscrew the set screw (socket wrench V 7).

15 Use a high grade motor oil.

16  Loosen the long hinged bolts and open the covers.

17 Remove connecting piece B 70 and the swivel joint.

18 Unscrew cap nut and remove handle A 23 and spring A 21.
19  Unscrew plug A 7 (hexagonal hole wrench V 40) and remove spring A 6.
20 Remove hood B 12.

21  Unbend the lock washer and unscrew round nut D 6.

22  Remove intermediate washer D 5.

23  Fit the ball bearing housing and the axial buffer.

24 Insert buffers and springs.

25  Fasten the top shield.

PERSONAL LIFE-SAVING APPLIANCES
Standard personal life-saving appliances on board the vessel include life-jackets,
immersion/survival suits, thermal protective aids and life-buoys. Life-jackets can be either rigid
(made of foamed plastic or cork) or inflatable. When a person wears a life-jacket it helps him
(her) to keep afloat while in water. Usually a life-jacket is kept ready for use in a cabin, It takes a
trained person about 1 minute to don a life-jacket.

The colour of a standard life-jacket is usually orange or luminous red. Life-jackets are
fitted with straps for fixing them to the human body. They also have retro-reflective strips for
easier detection of a person in water and are equipped with whistles to give sound signals and
with lights working from chemical batteries. Unfortunately, life-jackets do not save people from
exposure to cold water.

SOME FIRE PREVENTION RULES
1.When it is possible, replace highly combustible materials with less flammable ones.
2.To prevent a fire the following steps should be taken:
a) Inflammable rubbish should be controlled on its way for disposal.
b) Earth testing and inspection of wiring normally out of sight should be performed regularly.
C) Faulty equipment should be taken out of service.
3.Ashtrays or other suitable containers should be provided and used at places where smoking is
authorized.
4.Warning notices should be displayed in any part of the ship where smoking is forbidden and
these should be obeyed in all circumstances. It is dangerous to smoke in bed.
5.0ily rags should be stowed in airtight metal containers.
Clothing should not be placed over space heaters as this may resist the flow of air.

Miscellaneous Repairs
Shaft Line, Propeller, Rudder
Nets to be removed from propeller.
Stern gland to be repacked.
Propeller to be replaced.
2 propeller blades to be replaced.
Shaft line to be aligned.
Oil leakage in CPP (controllable pitch propeller) glands to be stopped.
CPP blade attachments to be checked and adjusted if necessary.
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Pitch-changing mechanism to be repaired.

Pitch-changing mechanism to be dismantled.

Bearings to be replaced.

Shaft to be turned.

Shaft bush to be replaced.

Sliding blocks, bars, rods, and oil overflow valves for pitch-changing mechanism to be
Everything to be assembled and put into operation in presence of Lloyd's surveyor.
Rudder to be tested.

Rudder plate pin clearance to be measured.

Clearance measure sheets to be delivered.

Rudder stock bearings to be checked and packing glands to be repacked.

Miscellaneous Repairs
Hull and Deck

Crack in hull to be welded.

Bulwark to be faired 12x0.8 m (12 metres by 0.8 metre).

Two bitts and deck plating under them to be renewed and welded joint to be waterproof
tested.

Deck planking to be replaced, 42 square metres.

Derrick (3 tons) to be removed, and straightened, refitted and tested.

Fish bunker (hold) covers to be faired and rubber packing to be renewed.

Steel watertight doors to be faired and waterproof tested.

Hole 2 metres below waterline to be welded (underwater welding), 30x40 cm (30
centimetres by 40

centimetres).

Porthole glass holder with glass to be replaced and watertight tested.

Life-boat to be repaired.

Rubber packings of cargo hold covers to be replaced and watertight-tested.

Miscellaneous Repairs
Main Engine
Main (crankpin) bearings to be rebabbitted.
Cylinder and piston set to be dismantled; piston and top-end bearing to be checked.
Cracks to be welded and cylinder heads to be pressure-tested.
Main d.c. (a.c.) motor to be repaired.
Coils to be repaired.
Collecting brushes to be adjusted.
Top-end bearing bush, pins, pinions to be made.
Shaft Line, Propeller, Rudder
Nets to be removed from propeller.
Stern gland to be repacked.
Propeller to be replaced.
2 propeller blades to be replaced.
Shaft line to be aligned.
Oil leakage in CPP (controllable pitch propeller) glands to be stopped.
CPP blade attachments to be checked and adjusted if necessary.
Pitch-changing mechanism to be repaired.
Pitch-changing mechanism to be dismantled.

Miscellaneous Repairs
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Auxiliaries

Air and ammonia compressors, water, fuel, and fire pumps to be repaired.

Fuel and oil separators to be repaired.

Refrigerating plant condenser to be repaired.

Pipes to be renewed and pres—sure-tested.

Refrigerating plant to be filled up with refrigerant (ammo—nia, freon-22, freon-12).
Bottom and outboard fittings (sluice valves, strainers, scup—pers) to be repaired.

Operating troubles in general

Every engineer knows that it is impossible to predict ail the possible troubles that may arise
in an engine room. Most of the possibilities for derangements of a general nature include the
following.

WATER IN FUEL OIL - Water may get into the fuel oil by leakage through defective
riveting or welding of tanks, through alternate use of tanks for fuel oil and water ballast, or the
fuel oil as delivered into the tanks may contain considerable moisture that will settle out.

The troubles then are cracked heads and pistons, burned out exhaust valves.

IMPROPERLY REFIND OIL - Fuel oil must, during the refining process, be treated with
sulphuric acid and this acid must later be neutralized with soda. When the engine is opened up
after Fanning on the insufficiently washed oil, the entire surface of the combustion spaces in the
cylinders has a coating of gritty material which is mostly sodium sulphate, it causes considerable
wear of piston rings and cylinder lines.

LOSS OF POWER OR SLOWING DOWN OF ENGINE - When this occurs the first
possibility that should be investigated is hot bearings. Other causes are failure of fuel to one or more
cylinders, derangement of valves or valve gear or a fall in cooling water temperature.

TROUBLESHOOTING GUIDE

Trouble Probable Cause Solution
Motor will| No air supply. Check for blockage or damage to air supply
not run linesor tank-
Damaged Motor| Inspect Motor Assembly and power train and repair
Assembly or replace if necessary.
Foreign material in | Remove Motor Assembly and/or piping and re-
Motor and/or piping. move blockage.
Blocked exhaust| Remove Housing Exhaust Cover and check for
system. blockage.
Defective Control | Replace Control Valve or Relay Valve.
Valve or Relay Valve.
Loss  of| Low air pressure to| Check air supply.
Restricted air supply| Check for blockage or damage to air lines.
Relay Valve| Clean or replace lines or Relay Valve. Lube Relay
malfiinectinning \/alve
Exhaust flow| Check for blocked or damaged piping. Clean or
restricted. replace piping. Check for dirt or foreign material and
clean or remove. Check for ice build-up.
Melt ice and reduce moisture build-up to Starter.

To repair the engine
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1. Main bearings, crankpin bearings and crosshead bearings (12 sets altogether) of our
main engine (B&W type) to be rebabbited, bored to correct size and fitted.

2. 12 piston rings of perlite iron to be taken out and replaced with new ones.

3. 6 atomizers for the main engine injection valves to be overhauled cleaned and fitted
into position.

4. A copper pipe O.D. 70 mm, 1.D. 60 mm, 4 metres in length with two flanges 250 mm
outside diameter to be supplied and fitted into position.

5. A sheet iron patch, 300x400x5 mm in size to be welded on the boiler furnace.
PROTECTIVE EQUIPMENT AND CLOTHING

It is important that all those entering an enclosed space wear suitable clothing and that
they make use of protective equipment which may be provided on board for their safety. Access
ladders and surfaces within the space may be slippery and suitable footwear should be worn.
Safety helmets protect against falling objects. Loose clothing, which is likely to catch on
obstructions, should be avoided. Additional precautions are necessary where there is a risk of
contact with noxious chemicals. Safety harness, belts and lifelines should be worn and used
where there is any danger of falling from a height.

FIRE-PREVENTION PRECAUTIONS

* Follow no-smoking signs. No one should be allowed to smoke in the engine room.

« Keep the engine room clean. Do not allow flammable waste to pile up.

» Keep oil away from hot surfaces which might ignite it — check that all feed pipes and
joints are in good condition.

* Be careful when pumping oil. Avoid spillage or overflow which could lead to fire.

« Switch off electrical equipment when not in use.

* Always keep fire doors closed to restrict the spread of flames and smoke.

e During fire drills on board everyone must learn where fire-fighting equipment and
lifesaving appliances are kept and how they work.

 Each vessel should have a Fire Duty Station Bill posted in a visible place and every
crew member should be clear about his role and duties in a fire emergency.

Before Bunkering
1 The chief engineer should calculate and check which bunker/fuel oil tanks are to be filled
after he receives confirmation from the shore office about the amount of fuel to be received.
2 It might be required to empty some tanks and transfer the oil from one tank to other. This is
required so as to prevent mixing of two oils and prevent incompatibility between the previous oil
and the new oil.
3 A meeting should be held between the members that will take part in the bunkering process
and they should be explained about the following:
1 Which tanks are to be filled.
Sequence order of tanks to be filled.
How much bunker is to be taken.
2 Emergency procedure in case oil spill occurs.
3 Responsibilities of each officer are explained.
4 Sounding is taken before bunkering and record is made.
5 A checklist is to be filled so that nothing is missed on.

During Bunkering
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1 During start of the bunker the pumping rate is kept low, this is done so as to check that the
oil is coming to the tank to which the valve is opened.

2  After confirming the oil is coming to the proper tank the pumping rate is increased as agreed
before.

3 Generally only one tank filling is preferred because gauging of more than one tank at a time
increases the chances of overflow.

4 The max allowable to which tank is filled is 90%and when the tank level reaches about to
maximum level the barge is told to pump at low pumping rate so as to top up the tank, and then
the valve of other tank is opened.

5 During bunkering, sounding is taken regularly and the frequency of sounding is more when
the tank is near to full. Many vessels have tank gauges which show tank level in control room
but this is only to be relied If the system is working properly.

After Bunkering

Draught and trim of the ship is checked.
Take sounding of all the tanks bunkered.
The volume bunkered should be corrected for trim, heel and temperature correction.
In general for each degree of increase in temperature the density should be reduced by
0.64 kg/m?®.
5 Four samples are taken during bunkering. One is kept onboard, one for barge, one for
analysis, one for port slate or IMO.

One sample is given to barge.
6 The chief engineer will sign the bunker receipt and the amount of bunker received.
7 If there is any shortfall of bunker received the chief engineer can issue a note of protest
against the barge/supplier.

A~ WD

DIFFERENT TYPES OF MARINE ENGINE

There are four main types of marine engine: the diesel engine, the steam turbine, the
gas turbine and the marine nuclear plant. Each type of engine has its own particular application.

The diesel engine is a form of internal combustion engine similar to that used in a
bus. Its power is expressed as brake horsepower (bhp). This is the power put out by the engine.
Effective horsepower is the power developed by the piston in the cylinder, but some of this is
lost by friction within the engine. The power output of a modern marine diesel engine is about
40,000 brake horsepower. This is now expressed in kilowatts. By comparison the engine of a
small family car has an output of about 80 bhp. Large diesel engines, which have cylinders
nearly 3 ft in diameter, turn at the relatively slow speed of about 108 revolutions per minute
(rpm). These are known as slow-speed diesel engines. They can be connected directly to the
propeller without gearing. Although higher power could be produced by higher revolutions, this
would reduce the efficiency of the propeller, because a propeller is more efficient the larger it is
and the slower it turns. These large slow running engines are used in the larger merchant ships,
particularly in tankers and bulk carriers. The main reason is their low fuel consumption. More
and more of the larger merchant vessels are being powered by medium-speed diesel engines.
These operate between 150 and 450 rpm, therefore they are connected to the propeller by
gearing. This type of engine was once restricted to smaller cargo ships, but now they are used in
fast cargo liners as well as in tankers and bulk carriers. They are cheaper than slow-speed diesel
engines, and their smaller size and weight can result in a smaller, cheaper ship.

In steam turbines high pressure steam is directed into a series of blades or vanes
attached to a shaft, causing it to rotate. This rotary motion is transferred to the propeller shaft by
gears. Steam is produced by boiling water in a boiler, which is fired by oil. Recent developments
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in steam turbines which have reduced fuel consumption and raised power output have made
them more attractive as an alternative to diesel power in ships. They are 50 per cent lighter and
on very large tankers some of the steam can be used to drive the large cargo oil pumps. Turbines
are often used in container ships, which travel at high speeds.

Gas turbines differ from steam turbines in that gas rather than steam is used to turn a
shaft. These have also become more suitable for use in ships. Many naval vessels are powered by
gas turbines and several container ships are fitted with them. A gas turbine engine is very light
and easily removed for maintenance. It is also suitable for complete automation.

Nuclear power in ships has mainly been confined to naval vessels, particularly
submarines. But this form of power will be used more in merchant ships as oil fuels become
more expensive. A nuclear-powered ship differs from a conventional turbine ship in that it uses
the energy released by the decay of radioactive fuel to generate steam. The steam is used to turn
a shaft via a turbine in the conventional way.

INTERNAL COMBUSTION ENGINE

Internal combustion engine, as all the heat engines e.g. gas turbine, steam turbine and
nuclear plant (marine nuclear plant), converts heat energy into mechanical energy. Diesels — a
group of internal combustion engines are used on board a ship as main and auxiliary engines.
Unlike spark ignition engines diesel engines use the heat of compression to fire the fuel. The
power (output) expressed as brake horsepower (bhp), now is expressed mostly in kilowatts.
All the diesels regardless of the principle of operation are divided into two types, four-stroke
cycle and two-stroke cycle engines, and may be single or double acting, trunk piston type,
crosshead type, opposed piston type.

PARTS OF AN ENGINE

Air filter. A device for filtering the air, before it goes into the engine, to prevent particles
of dust from entering the engine.

Bearings. Support, guide, or locating pieces for a rotating or reciprocating mechanical
parts.

Bedplate = crankcase subbase. The lower part of the engine resting on the foundation.

Cam. A disk-like piece attached to a shaft. Cams are used in the camshaft. They influence
the work of the valves (inlet, exhaust, fuel, starting-air).

Camshaft. The shaft which carries the different cams required for the operation of inlet,
exhaust, fuel, and starting-air valves.

Check valve = relief valve = safety valve. A valve that is regulated for definite (special,
particular) pressure.

Connecting rod. The engine part which connects the piston to the crankshaft. It changes
reciprocating motion of the piston into rotary motion of the crankshaft or vice versa.

Crank. It is a part of the crankshaft, which is in the form of a crank, and consists of a
crankpin, two crankshaft cheeks and two crankshaft journals.

Crankcase. The middle part of the engine structure surrounding the working parts; the
part of an engine between the cylinders and the bedplate.

Crankpin. That part of the crank to which the connecting rod is attached.

Crankshaft. That part of the engine which transmits the reciprocating motion of the
pistons to the driven unit in the form of rotary motion. That part to which the connecting rods are
attached.

Crankshaft cheek. The part of the crankshaft that connects the crankpin to the main
crankshaft journal.

Crankshaft journal. The part of the crankshaft which rotates in the main bearings and
transmits the torque developed by the engine.
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Crosshead. The part of an engine to which are attached the piston pin with the connecting
rod and this part slides on guides.

Crosshead guides.

Cylinder. The cylindrical part of the engine which consists of a cylinder liner and a
cylinder jacket.

Cylinder block. A number of cylinders placed in one place.

Cylinder bore. The inside diameter of an engine cylinder.

Cylinder head (cover, crown). The part which covers the end of the cylinder and usually
contains the valves (inlet, exhaust, fuel, starting-air).

Cylinder liner. A cylindrical part that is placed into the cylinder jacket or cylinder block
and in which the piston slides.

Exhaust manifold. The pipe that collects the burnt gases.

Flywheel. The wheel on the end of the crankshaft that gives the crankshaft momentum
(momenT unepuum) to carry the pistons through the compression stroke.

Framing. The part of an engine between the cylinders and the bedplate; the crankcase.

Fuel pump. The pump that delivers the fuel to the injector.

Gas turboblower = turbocharger. A centrifugal compressor which boosts the intake
pressure (moBsliaeT gaBieHue BcackiBanus) Of an internal-combustion engine, driven by an
exhaust-gas turbine fitted to the engine's exhaust manifold

Governor. A mechanism used to control the speed of an engine.

Manifold. A pipe with a number of inlets to, or outlets from, the several cylinders of an
engine.

Nozzle. The part of the spray valve in which are located the holes through which the fuel
Is injected into the cylinder.

Piston. A cylindrical part which reciprocates in the cylinder bore of an engine.

Piston head. The top of the piston.

Piston pin/rod.

Piston ring. A split ring placed in a groove/recess cut in the piston barrel.

Piston stroke. The movement of the piston from top dead center to bottom dead center.

Push rod. The rod that transmits the action of a cam to the valves.

Rocker arm = rocking lever. A lever that transmits the action of the cam, usually by
means of a push rod.

Valve is usually opened by a cam and closed by a spring.

- exhaust valve. The valve through which the burnt gases are passed out to the exhaust
manifold.

- inlet valve. The valve through which air or the air-fuel mixture is admitted to the
cylinder of a four-stroke engine.

- fuel valve = fuel injector = spray valve. It sprays the fuel into the cylinder.

- starting-air valve

Valve spring. The spring which is used to close a valve.

Water jacket. The outer space around an engine cylinder where the cooling water is
circulated.

CYCLES OF DIESEL ENGINES
The working of a four-stroke engine
Four-stroke engines are usually medium-speed or high-speed engines.
The four-stroke cycle consists of the suction stroke (also called inlet stroke),
compression stroke, combustion and expansion stroke (or power stroke) and exhaust stroke.
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The four-stroke cycle begins when the piston is in its Top Dead Centre (TDC). The
piston starts a downward, suction stroke. The air inlet valve is open and air is drawn into the
cylinder. The exhaust valve, fuel valve are all closed.

During the compression stroke, the piston has just passed its Bottom Dead Centre
(BDC), the air inlet valve closes, the piston goes up and the air in the cylinder is compressed.
The fuel injection valve now opens and the fuel oil is sprayed into the cylinder under a
pressure. The high temperature of the compressed air in the cylinder ignites the fuel, and it
continues to burn as long as injection is maintained. This burning raises the temperature of the
gas.

In the meantime; the piston has started down on the third, or expansion, stroke with the
gas expanding behind it. The injection valve closes shortly after the piston has started down on
this stroke. At the end of this stroke the exhaust valve opens and the burned gases in the
cylinder, now reduced in pressure and temperature, start to flow out through the exhaust pipe.

Returning on the fourth, or exhaust, stroke the piston pushes the remaining gas out of the
cylinder. At the end of this stroke the exhaust valve closes, the air inlet valve opens and the cycle
of operations starts again. One complete cycle requires four strokes of the piston; the four strokes
comprise two complete revolutions of the crank.

In the 2-cycle, single-acting Diesel engine instead of an exhaust valve there is a ring of
exhaust ports around the bottom of the cylinder, communicating with the exhaust pipe. The
spray valve and starting valve are the same as in the 4-cycle. In place of air inlet valves there are
scavenging ports, in place of exhaust valves there are exhaust ports, in uniflow scavenging
engines there are exhaust valves. The scavenging ports are in communication with a passage
leading to a low pressure scavenging air compressor, operated from the engine.

When the piston on its downward stroke uncovers the exhaust ports and the cylinder
pressure drops to atmospheric, the scavenging ports open and the air, under pressure, flows into
the cylinder and pushes the exhaust gases out through these ports. As the piston on its up stroke
covers the scavenging ports, the exhaust ports close, leaving the cylinder full of fresh air. The
piston moving upwards on its compression stroke, compresses this air and at the end of
compression fuel injection occurs, just as previously described for the 4-stroke cycle.

It is thus seen that the complete series of operations, including fuel injection and
combustion, expansion, exhaust, filling cylinder with fresh air and compression, occurs in two
strokes of the piston, or one revolution of the crankshaft.

SCAVENGING
In the two-stroke cycle engine the scavenge air is admitted through scavenging ports
located at the bottom of the cylinder.

In the scavenging arrangement we describe, the exhaust ports are placed on one side of the
cylinder and on the opposite side are scavenging ports.

The exhaust ports are slightly higher than the scavenging ports so that the piston uncovers
the exhaust ports first, thus allowing the pressure in the cylinder to fall before the scavenging
ports are opened. By the time the scavenging ports are uncovered the pressure in the cylinder has
fallen to atmospheric and the scavenging air rushes in. By inclining the scavenging ports and
shaping the piston head, the entering air is deflected upward and sweeps the burned gases out of the
upper part of the cylinder and out through the exhaust ports. When the piston covers the ports on
its up stroke, the air is trapped in the cylinder and then is compressed. This arrangement of
scavenging needs valves in the cylinder head. The only cylinder head valves then required are the
spray valve and starting air valve. This simplifies the head, makes cooling easer and reduces the
liability to crack.

There are a number of different systems in use for admitting scavenge air.
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In 2-stroke Diesel engines the following three methods are used for the scavenging of the
cylinder: cross scavenging system (Sulzer), loop scavenging (M.A.N.) and uniflow scavenging
system (B. & W.).

Uniflow scavenging is of greater advantage when compared to the two other systems. It
ensures better removal of all residues of the combustion products.

By giving the scavenging port an inclined shape, a rotary motion of the scavenging air is
obtained, which means that the air ascends through the cylinder’ without mixing with the
combustion gases; the latter are forced out of the cylinder, no residue being left.

As a consequence of the advantageous flow conditions, this system requires less surplus
air and less scavenging work, too.

The rotary motion of the scavenging air ensures a very even mixture of air and oil, and this
will ensure a good combustion of the oil.

FUEL SYSTEM

The fuel piping system comprises the fuel supply lines, high-pressure fuel lines and fuel
heating pipes, if heavy fuel is used. Fuel supply lines include the supply lines from the fuel
transfer pumps and preheating arrangements to the fuel filters and fuel pumps of the engine, also
the fuel supply lines to the installation. High-pressure fuel lines connect the fuel pumps with the
fuel valves and are under very high intermittent pressure. Defective high-pressure fuel lines
must not be repaired by welding, because the welding beads, which get inside the pipe, may
damage the fuel nozzle.

The preheating system employs steam up to 7 kg/sg.cm.g. and is led adjacently along fuel
pressure and supply lines, also filters. The drain lines for leakage fuel are also partially heated.

Fuel system fittings are fuel transfer pump, fuel filter, fuel pressure-maintenance valve,
fuel shut-off valve, fuel non-return valve.

The fuel transfer pump is driven separately by the electric motor, as a rule, and its capacity
must be chosen so that it is always fully capable of discharging against the counter-pressure
adjusted at the pressure-retaining valve.

The fuel filter contains several filter elements, which can be switched over during
operation and is designed for steam heating.

The fuel pressure-retaining valve is designed for adjustable backpressure. The pressure
adjusted should be so high that there is no formation of vapour on the suction side of the fuel
pumps.

The fuel shut-off valve opens during operation and is provided with a double cone seat to
prevent leakage. It enables the main pipe to be isolated temporarily for dismantling the fuel pump
or preheating.

The non-return valve is situated between the fuel pump and the overflow line with single-
controlled fuel pumps. During operation the surplus fuel delivered by the fuel transfer pump runs
off into the overflow line. When dismantling a fuel pump, the latter is isolated from the overflow
line by the non-return valve.

Each cylinder possesses its own fuel pump, which discharges a definite quantity of fuel
through the discharge line to fuel valve at the correct moment and under high pressure. The fuel is
then sprayed into the combustion chamber in certain direction® through a number of accurate
nozzle orifices, and is finely atomized in the process.

COOLING THE ENGINE
Due to very high temperatures caused by the combustion of the fuel and the friction
between the various moving engine parts, cooling of the engine is necessary to reduce wear and
thermal deformation as a consequence of the constant expansion and shrinking of these engine
parts.
The engine parts that require cooling are:
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e The cylinder (liners and covers): the cylinder is cooled by injecting the coolant
between the cylinder liner and the cylinder jacket. The most common coolant is fresh
water.

e The piston: when the piston goes up and down, the coolant (oil) will enter through the
piston rod bore and will leave through the inside return pipe.

e Exhaust valves and housings;

e Fuel valves, especially around atomizers;

e The housings of the exhaust gas turbines;

e Crosshead guides and crosshead guide shoes.

Coolants. The coolants that are used in the cooling process are: seawater, fresh water, oil

and air.

The advantages of seawater as a coolant are: it is free of charge and can absorb a lot of
heat. A seawater cooling system can be made very simple since the used seawater can be
discharged into the sea.

The disadvantages of seawater are: it contains a lot of minerals that will stick to all heated
surfaces and form a deposit. This “scale”, as it if called, must be removed, because it will form
an insulation that will prevent exchange of heat.

Seawater will also cause corrosion to the engine parts and piping. We use seawater as a
cooling medium in an indirect cooling process (“cooling the coolant”). Before the coolant will be
circulated through the engine again, it is cooled with seawater by a heat exchanger. The seawater
enters the ship through seawater inlets. These inlets are fitted with sea-chests that filter the water
before it is led to the heat exchangers.

Fresh water has the ability to absorb much heat and will hardly cause any forming of
scale. Compared to seawater, however, fresh water is very costly. Therefore it is only used in
closed circuits, so that it can be reused.

Oil as a coolant has a lot of advantages. Apart from cooling, it will reduce engine noise,
because the thickness the oil will serve as a “muffler”. Oil is anti-corrosive and has a purifying
function (unwanted particles and impurities will be carried away by oil).

Another advantage is, that the oil will form a thin sealing-layer that will seal off pits and
scratches. And, most importantly, oil has a lubricating function, which, in an engine with
numerous moving parts, is a very important aspect. However, the amount of absorbed heat per
cubic metre of oil is less than that of water. Oil may also cause carbon deposit on the surfaces
that need cooling.

Air has the advantage of being free of charge. Its disadvantage is the enormous amount of
air needed to cool a small area or surface.

LUBRICATING SYSTEM

The lubricating system of an engine supplies lubricating oil to various moving engine parts.
Its primary function is to form the oil film between moving parts, thick enough to reduce friction.
Insufficient lubrication may cause sticking of piston rings, overheating of bearings and excessive
engine wear.

The performance of modern diesel engines depends on the effectiveness of their lube oil
systems. To be effective, such a system should successfully perform the following functions:

It should control friction between load-bearing surfaces;

It should reduce wear by preventing metal-to-metal contact between moving parts;
It should limit the temperature by taking some of the heat away;

It should reduce corrosion by coating metal surfaces;

It should dampen mechanical vibrations;

It should help to seal cylinder walls.
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A lubricating pump draws oil from the bedplate and delivers it to the external lubricating oil
tank. The pressure pump draws oil from the tank and delivers it under pressure, through the oil
cooler and filter into the main lubricating oil distributor pipe, cast integrally with the bedplate®, and
to the engine bearings, etc. The engine is designed to work on the dry-sump system. However, in
the event of a breakdown of one pump, the lubricating system can be adjusted to run on one pump
as a wet-sump engine, by arranging the control cocks.

When running on a wet-sump system, it is important that the oil level in the bedplate is
checked by means of the dipsticks and the oil level should be kept between the high and low level
marks on the dipstick. There is a relief valve located on each pump. The valve prevents excessive
pressure being built up in the system and oil cooler?.

The vital parts of the engine such as main bearings, connecting rod large end & small end
bearing, camshaft bearing, governor and gear wheels are all force lubricated. Other parts such as
piston, cams and cam followers are splash lubricated and the valve gear grease lubricated.

PREPARATIONS AND STARTING THE ENGINE

Check up temperature and pressure of lubricating oil and cooling water, preheat if necessary.

Start and check up the mechanisms which provides the operating of main engine:

oil pumps

fresh and sea water cooling pump

oil separators

fuel booster pumps

variable pitch propeller hydraulic system pumps.

Fill starting air bottles.

Switch on warning-protective signalization.

Check up absence of outside objects and unauthorized persons around the main engine and
cyllnder heads; turn off shaft-turning gear.

By order from the bridge:

open airs to main engine

blow off

close the indicator cocks and start main engine.

After main engine has started, examine itself and serving mechanisms.
8. If there are no troubles (defects) increase easily main engine crankshaft revolutions up to
rated engine speed in accordance with? instruction manual and orders from the bridge.
Watch the parameters of main engine and its serving mechanisms.

_\IOOO_CDOU'I%_OJ.....!\)!A

The engine can always be stopped manually (with the stop lever) independent of the remote
control or automation system.

1. Engines with built-on circulating water pump: ldling should not be run more than 3-5
minutes before stopping.

2. Close the starting air shut-off valve located before the pressure-regulating valve.

3. Push the “STOP”-button or move the stop lever into STOP position. The time of slowing
down offers a good opportunity to detect possible disturbing sounds.

If the engine is to be stopped for a lengthy time:

4. Check that the indicator valves are closed. It is also advisable to cover the exhaust pipe
opening to prevent water entering the cylinders via the exhaust manifold.

5. Fill the lubricating oil system on a stopped engine with oil every second day by priming the
engine. At the same time turn the crankshaft into a new position. This reduces the risk of
corrosion on journals and bearings when the engine is exposed to vibrations.

6. Run the engine by the air starter with open indicator valves and start the engine once a week
to check that everything is in order.
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Remote stop

1. Engines with built-on circulating water pump: Idling should not be run more than 3-5
minutes before stopping.
2. Press the remote control stop button. The shutdown solenoid, built on the governor, will then
be energized for a fixed time and the control racks of the injection pumps move into stop
position. The time for the solenoid to be energized is set so (20-50s) that the solenoid operates
until the engine stops. During this time the shutdown solenoid will return to its initial position.

When the engine stops and the speed decreases below a certain limit, the system for
alarm, stop and speed remote control will be disconnected and the signal lamp indicating that the
engine is running goes out. In engines equipped with automatic lubricating oil priming pumps,
the pump will be started at the same time.

OPERATING TROUBLES IN GENERAL
Every engineer knows that it is impossible to predict all the possible troubles that may
arise’ in an engine room. The following describes some of the derangements that can arise and
their causes.

Water in fuel oil. Water may get into the fuel oil by leakage defective welding of
tanks, through alternate use of tanks for fuel oil and water ballast, or the fuel oil as delivered into
tanks may contain considerable moisture that will settle out. The troubles then are cracked heads
and pistons, burned out exhaust valves, injection valve, H.P. fuel pumps.

Improperly refined oil. Fuel oil must, during the refining process, be treated with
sulphuric acid? and this acid must later be neutralized with soda. When the engine is opened up
after running on the insufficiently washed oil, the entire surface of the combustion spaces in the
cylinders has a coating of gritty material which is mostly sodium sulphate. It causes considerable
wear of piston rings and cylinder liners.

Cracked cylinders and cylinder heads. Cracks may result from unequal heating due to
poor design, bad castings, air pockets in jackets, lack of cooling water and overloading. Cracking
from the first two causes seldom occurs. Troubles arising from air pockets are eliminated by
periodical opening of the vent cocks on the cylinder heads. When for any reason the cooling
water supply to part or all of the cylinders fails, the engine should not be kept in operation long
while the trouble is being corrected. Cracks that are due to overloading usually result from local
overloading, caused by trouble with the fuel pumps or some other conditions that cause one or
more cylinders to quit firing.

DIFFICULTY POSSIBLE CAUSE REMEDY

Engine fails to turn on | 1. Starting air pressure is too low. 1. Start the compressors.
starting air. 2. Valve on starting air receiver is 2. Open the valve.

closed. 3. Lubricate them.

3. Pistons in starting air distributors

are sticking.
Engine turns on fuel but | 1. Auxiliary blowers are not 1. Start auxiliary blowers.
runs unevenly. functioning. 2. Clean the filter.

. Fuel filter blocked. 3. Increase the pressure.

Exhaust
rises.

temperature

. Exhaust valve is leaking.

2
3. Fuel pressure is too low.
1
2

. Wrong camshaft position.

Replace the valve.
Check camshaft with pin
gauge.

Engine rpm decrease.

Oil pressure is too low.

Defective fuel valves.

Raise the pump pressures
to normal.
Overhaul the valves.
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Smoky exhaust. 1. Air supply is insufficient. 1. Check engine room
2. Fire in scavenge air box. ventilation
2. Activate the fire alarm.

BOILERS

Boilers are used on board ship for producing steam. This steam may be used for driving
the main engines, when steam turbines are fitted, or for driving auxiliary machinery such as the
windlass. There are two basic types of boiler in use in ships: the fire-tube boiler and the water-tube
boiler.

The fire-tube boiler consists of a cylindrical steel shell, which contains a furnace at the
bottom. The furnace is connected to a combustion chamber, situated in the middle part of the
boiler. The furnace, the combustion chamber and the tubes are all surrounded by water.

Water-tube boilers have replaced fire-tube boilers for generating steam for main engines.
They have a steam (upper) drum at the top, which is partly filled with water, and water (lower)
drum at a lower level. These drums are connected by banks of tubes, which also contain water.
The furnace is located at the bottom and the whole system is contained in a fire-proof casing.
Downcomer tubes are placed outside the gas system to act as feeders to the water drums.

Gases are heated in the furnace and pass upwards through the banks of tubes, transferring
their heat to the water in the tubes. Because the steam drum provides a reservoir of relatively cool
water, convection currents are set up causing the water to circulate round the system. The banks of
tubes offer a large surface area to the radiant heat of the furnace gases. This makes them very
efficient.

Superheater is added to the system to increase its efficiency. Superheater tubes are fed with
saturated steam from the top of the upper boiler drum and as the gases are cooled the steam is
superheated.

After the superheater an economizer is provided to cool the gases further. The economizer
receives feed water at the one end, and the heated water at the other end is fed directly to the boiler
feed pipe located in the upper drum.

Boiler mountings

Certain fittings are necessary on a boiler to ensure its safe operation. They are usually
referred to as boiler mountings. They are:

Safety valves which are mounted in pairs to protect the boiler against overpressure.

Main steam stop valve which is fitted in the main steam supply line and is usually of the
non-return type. Auxiliary steam stop valve which is fitted in the auxiliary steam supply line and
is usually of the non-return type.

Feed check or control valve. A pair of non-return valves are fitted: one is the main valve,
the other — the auxiliary or stand by.

Water level gauges which are fitted in pairs at opposite ends of the boiler.

Pressure gauges which are fitted to provide pressure readings.

Air release cocks which are fitted to release air when filling the boiler or initially raising
steam.

Sampling connection. A water outlet cock and cooling arrangement is provided for the
sampling and analysis of the feed water.

Blow down valve which enables water to be blown or emptied from the boiler.

Scum valve to which a shallow dish positioned at the normal water level is connected.

3amanne Nel.
Tembl 17151 yCTHOTO cOOECEeTOBAHMS:
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OO0s3aHHOCTH BaXTEHHOI'O0 MEXaHUKa.

O06opya0BaHKE MAITMHHOTO OTJICIICHHS.

YceTpoicTBO CyIHA.

OCHOBBI TEXHUKH 0€30I1aCHOCTH.

CynoBble TpeBOTH.

CriacaTelIbHBIC CPEICTBA U CPECTBA MOXKAPOTYIICHUS.

Mopckue kousenimu: SOLAS, STCW, MARPOL, ISPS, IMDG Code, ISM Code.

Most paboyast mpakTHKa.

Wcnonp3oBanue CTaHAapTHBIX ()pa3 Ajas Mepelavyd BaxThl M JOKJIAJA0B O COCTOSIHHU

pa6OTBI MEXaHHU3MOB.

SA3BIKC:

OO0s3aHHOCTHY YJICHOB MAITMHHON KOMaH/IbI.
OTtBeThTe Ha BOIPOCHI 110 TeMe bopb0a ¢ nmoxapom Ha aHTTIMHCKOM SI3bIKE:

1 What fire-fighting equipment is used on board the ship?
2 What are the main types of extinguishers?

3 What do you do when you see a fire?

4 What is the fire alarm?

OTBeThTE Ha BOITPOCKHI 110 TCMEC CucremMa 0€30I1aCHOCTH Ha 60pTy CyAHa Ha AHTJIMHACKOM

1 What does the safety system consist of?

2 What is IMO?

3 What life-saving equipment is used on board the ship?
4 What protective equipment do you know?

5 What fire-fighting equipment is used on board the ship?
6 Name some instructions referred to

OtBeThTE Ha BOIIPOCHI TIO TEMC OCHOBHBIE TEXHUYCCKHE XapaKTCPUCTUKU CyIHA Ha

AHTJIUUCKOM SI3BIKE:

1 When and where was your ship built?

2 What is her port of registry?

3 What is her type?

4 What are her length, breadth and draught?

5 What is her deadweight (displacement)?

6 What is her maximum speed?

7 What is the type of your engine?

8 How many members are there in your crew?

3amanme Neo3

B..UTC ( c...mo...UTC) umeno MecTo moiHoe 00eCTOUMBaHUE CYy/THA.
B...UTC umeno mecto mojiHOe 00ecTOYnBaHUE CY THA.

B nanHoe Bpems mepekauek He TPOU3BOIUTCS

BaxTty npunsin.

Baxry cnai.

Bb130BUTE BaXTEHHOTO MEXaHUKA (€CJIU OTKJIIOHEHHSI POJIOJIKATCS).
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JlBurarens - TU3enb.

NmeroTcst OTKIOHEHHS OT HOPMBI B pab0Te BCIIOMOTaTeNIbHBIX JIBUTATENCH.
KopmoBoe noapynuBarorniee cpeiHuid BIEBO.

KopMoBoe noapynusaroniee cpeiHuil BIIPaBo.

KopmoBoe noapynuparoiiee CTor.

MaxkcuMaibHas TeMiieparypa... (Ha3BaHue 00OpyI0OBaHUS) Ha ... BBIIIIE HOPMBI.
Maubiit Bepén.

MarmmHHOE OT/eNIeHne 00CITY)KHBACTCS MEXaHUKAMHU.

Marmmns! octaHoiieHsl B ...UTC u3-3a...

MunumanbHas Temreparypa (Ha3Banue 00opy10BaHus)....

MunumanbHas Temneparypa... (Ha3panue o00py/10BaHus) Ha...BbIIIE HOPMBI.
HocoBoe noapynuaroiiee noaHbINA BIIPaBo.

HocoBoe noapynuparoiiee cpeHuii BIpaBo

[TonHe1 BOepén.

Tlonuelii Ha3am.

[Tpourute 1 nepeseaute Gppazst UMO, mosicHuTe TeXHUYEeCKHe ab0peBUaTyphI:
Cawmpblil Masblil Briepé.

Campblii Masblil BOEPE.

CaMbIi MaJIBIFA Ha3am.

Cpennuii Briepé.

Cpennuii Haza.

Texyiue 060pOTHI IIIaBHOTO JBUTATENS - ... B MUHYTY.

VY Bac oJuH Wiu ABa rpeOHBIX BUHTA?

VY Hac TpeOHOI BUHT JICBOTO BPAIICHUSI.

VY Hac rpeOHOI BUHT MPABOTO BpaIllCHUS.

VY Hac rpeGHOI BUHT PEeryJIMpyeMoro Iara.

VY Hac rpeOHOM BUHT (PUKCUPOBAHHOTO II1ara.

VY Hac 1Ba MOJPYIMBAIOLINX YCTPOUCTBA.

VY Hac ouH rpeOHOI BUHT.

A.C., a.c.

AC, a.c. p.s.i.g.
ACB

AMS

AOP

Atm.

B.D.C.
B.H.P.,b.h.p.,bhp
B.M.E.P, b.m.e.p.
BMSC

C/R

C/R

cal.

CB

CMS

const.

Deg.

DGU

Dia, dia.

e.g.



E.H.P., e.h.p.
E/S

EEOT

eff.

EMCY (EM’CY)
ESB

etc.

F., Fahr.
F.H.P., f.h.p., fhp
F.O.,

FIE

F/G(EG) (EmG)
Fig., fig

FO

FP

FPP

GBX

GE

GSP

H., h., Hr
H.P.,h.p.,hp
h.p/h.r., hp/hr
HPU

HT

i.e. mar. id.est.
i.m.e.p.

IGG

In.

L.P., Lp.
LAH

LCP

LGSP

LIAN

LO

LT

MDO

MGO

MGPS

MSB (MSBD MSWB)
NI

No.

Nos.

O.D,, o.d.
OWS

p.h.

p.s.f.

Pc,pcs

PCO

PID

PMS
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PP

Ps, pcs
R.p.m.,rpm
Red.
RU
S.S.U.
S/B
SC

SH
sg.ft.
ST
STP
SW
TAL
TC
TIAH
TOH
VIT

W.T.B.
wit.
A.C, a.c.
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IIpunoxenne Ne 2
OEJEPAJIBHOE ATEHTCTBO MOPCKOI'O U PEYHOI'O TPAHCIIOPTA
®enepajbHOE IOCY1APCTBEHHOE 010/1KeTHOE 00pa30oBaTeIbHOE
yupe:kaeHue BbICIIero 00pa3oBaHus
«I"'ocynapcTBeHHbIN YHUBEPCUTET MOPCKOI0 U PeYHOro (piora

umenu aamupaja C.O. Makaposa»
ApKTHYeCKHA MOPCKOH HHCTUTYT MMeHU B.W. Boponuna

[Tepedenb mpakTHUECKUX 3aJJaHUN TOCYIAPCTBEHHOIO 3K3aMEHa
no cnenuanbHocTu 26.02.05 DkcrutyaTanus CyA0BbIX JHEPIeTUYECKUX YCTAHOBOK
Ha TPEHaXXepe CYI0BOM IHEPTreTUUECKON YCTAaHOBKH

1. [loaroroBka k pabore, myck ausenb-reHepatopa ([I'), moakirodeHme K CyIOBOM
ANEeKTpUYeCcKoi cucrteme nutanusa. Kontponb napamerpos padbotsr 1.

2. IloaroroBka cymoBeix cucreM TiaBHoro nsurarens (I'JI) x pabore. Ilyck I/l
KoHnTtpois nmapamerpos padotsl I'/.

3. INoaroroBka x pabote, myck am3enb-reHepatopa (/I7), BKIIOUEHUE B MapalICIbHYIO
paboty nByx JI'. Kontposas napamerpoB padotst I

4. Beison ['Jl Ha 3amaHHBId peXWM pabOTHl, KOHTPOJb mapameTpoB pabdoter []1.
[TonxroueHnue B paboTy BaJloreHepaTopa, OCTAaHOBKA AU3€Ib-TeHEPaTOPOB.
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PEJEPAJIBHOE ATEHTCTBO MOPCKOI'O U PEHHOI'O TPAHCIIOPTA
®eaepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTeIbHOE
y4peKIeHue BbICIIero 00pa3oBaHus
«I"ocynapcTBeHHBIN YHUBEPCUTET MOPCKOI'0 U pe4HOro (piora
umenu aamupaja C.O. Makaposa»
ApKTHYeCKHA MOPCKOH HHCTUTYT MMeHU B.W. Boponuna

JOKYMEHTOB, Pa3pelI€HHBIX K HMCIOJIb30BAHHUIO TPH NPOBEJICHUU T'OCYAapPCTBEHHOTO K3aMeHa
1o crienuanbHocTH 26.02.05 DxcrutyaTanust Cy10BbIX SHEPreTUUECKUX YCTaHOBOK!
1. IInakatel u

[lepeuenp HarasAHBIX MOCOOMM, MAaTEPUAIOB CIPABOYHOIO XapaKTepa, HOPMATHBHBIX
CXEMBI IO

pasaciiaM:

JKCIUTyaTalus
U cucreM, TexHHUecKkas SKCIUTyaTallus CyJOBOM aBTOMAaTUKH, TexHHYecKas SKCIUTyaTalus
CYZIOBOI SHEPTETUKH U DJIEKTPOOOOPYIOBAHHS.

TexHuueckas T'JIaBHBIX
SHEPICTUUCCKHUX YCTAHOBOK CYyJiHA, Texumueckas OKCILTyaTalus BCIIOMOTI'aTCIIbHBIX MEXAHNU3MOB

2. MakeTsl MapoBBIX KOTJOB, TOIOYHOTO YCTPOMCTBAa KOTJIA, CYJOBOTO BAJIOMPOBOJA,
TOTIJIMBHBIX HACOCOB BBICOKOTO JIaBJICHUS, AByXTakTHOro nBurarens 6 JIKPH 74/160, natypHsrit
oOpazen; nBuratens 3 J16, metanu MexaHu3Mma ABWKEHHS IHU3ENEi, poTop TypOoreHeparopa,
TyOpUKATOp I CMa3KU MUTUHIAPOBBIX BTYIOK, (DOPCYHKH CYJTOBBIX JTU3EICH

3. Hopmatusubie nokymentsl: [ITD CTC u K, Poccuiickue u mexaynaponbsie I'OCTh
U 3apyOEKHBIX (DUPM HU3TOTOBHUTENEH.

110 MapKaM TOIUIMBAa M CMA304YHOI'0 Macja, OCHOBHbIE NapaMmeTpsl paboTsl [IBC oTeuecTBEHHBIX
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