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1. O6bem gMcuUUNNUHLI U BUAbI y4e6HOM paboThbl

Bcero yacos/3a4yeTHbIX Kypcbi
eauHuy 3

Bupa yue6Hol paboThbl

TNekuun

9 Yachl

JlabopaTtopHble paboTbl 9 Yachl

MpakTnyeckue 3aHATUSA 5 Yacbl

CPC

110 Yacbl 1

KoHTakTHas camoctosiTensHas paborta 2 Yacsbl

Ok3ameH 9 Yachl
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2. MecTto aucuunnuHbl B cTpyktype OOl

Kop aucumnnuHbl HaumeHoBaHue 6noka TpyAOEMKOCTb AUCLUNIUHGI, 3.€.

51.0.28 Bnok 1 Oucumnnuubl (mogynu) (ObssaTenbHas YyacTb) 4

3. Paspgenbl AMCUMNAWHBI MU BUAbI 3aHATUIA

Ne n/n

HaumeHoBaHue pasgena AucUUNUHbI

Nekuun
JNa6opaTopHbie paboTbl
MpakTuyeckue 3aHATUSA

CPC
KoHTakTHas
camocTosTenbHasa paboral

JK3ameH

Bcero

Pa3pen 1. BeegeHne. KoTenbHble yCTaHOBKN Ha
TpaHcropTe

1,1

Tema 1.1. MoTpebuTtenu napa Ha TPAHCMOPTHbIX
obbekTax: HazHayeHwue, knaccudukauus. Beibop 2 Yachbl 1 Yacel 1 Yacebl 7 Yachbl
napameTpoB TennoHocuTenen.

11 Yachbl

1,2

Tema 1.2. MNpuHUMN AENCTBUS, COCTAB U OCHOBHbIE

o 10 Yachbl
CUCTEMbI KOTENbHOW YCTaHOBKM.

10 Yachl

1,3

Tema 1.3. [NoHATUE O CyAOBOM KOTIE: OCHOBHbIE
3neMeHTbl KOTna, NPUHLMM ero AenNcTBuUs
knaccudgmkaums kotnos. TpeboBaHMs K CyaoBbIM
koTnam. MNokasaTtenu HasHaveHus,
3KOHOMMWYHOCTW, HAAEXKHOCTU.

Paspen 2. Tonnmeo Ansi cyaoBbix KOTNOB. OCHOBbI
TEOPUM TOMOYHBIX NPOLIECCOB

21

Tema 2.1. Bugbl 1 xapaktep1cTuka Tonnmea,
KnaccudmKaumsa 1 MapKku XXUOKUX KOTENbHbIX 2 Yachbl 1 Yacel 5 Yachl
TONNMB.

8 Yachbl

2,2

Tema 2.2. OnemeHTapHbIi COCTaB TOMMMBA, €ro
XapaKkTepucTuku. Tennota cropaHusi.
MaTtepuanbHbIi 6anaHc npouecca ropeHus
TONNMBA.

10 Yachbl

10 Yacbl

2,3

Tema 2.3. OCHOBbI TEOPMU TOMOYHbIX MPOLIECCOB:
XMMUYECKOE PABHOBECUE W 3aKOH AENCTBYHOLLMX
Macc, 3aBUCMMOCTb CKOPOCTU peakLuumn ot
TEMNEpaTypbl, 3HEPrUSt aKTUBALMU, LieMHbIE
peakuum, KMHeTu4eckoe 1 AMddysnoHHoe
ropeHve.

Pa3gen 3. Tono4yHble ycTpowcTBa KOTNOB 2 Yachbl 1 Yacel 1 Yacebl 6 Yachbl

10 Yacbl

3,1

Tema 3.1. CxuraHme Xnakmx Tonnme B Tonkax
koTna. MexaHu3m BblropaHust kansm Xuakoro
Tonnuea. CxuraHue XuaKkoro Tonnvea B akerne.

3.2

Tema 3.2. Knaccudukaumsi, KOHCTPYKTUBHbIE
0COBEHHOCTU U XapaKTePUCTUKM TOMOYHbIX
YCTPOWCTB.

3,3

Tema 3.3. PacnbineHue xuakmx Tonnme. MNpuHumn
[EeNCTBUS U XapaKTepUCTUKM (DOPCYHOK.

34

Tema 3.4. ArperaTpoBaHHbI€ TOMOYHbIE
ycTpowictea. Metoabl MHTEHCUdUKaLmMM npoLiecca
cropaHus Tonnuea. CxuraHue BOAOTOMMBHBIX
3MyNbCUIA B CYAOBbIX KOTNax.

Paspen 4. Tennoson 6anaHc cygoBoro kotna 1 Yacbl 9 Yacel

10 Yacbl




4,1

Tema 4.1. YpaBHeHne npssMoro n obpaTHoro
Tennooro 6anaHca. MonesHo ucnonb3yemas
Tennota, KO3 OULMEHT NONE3HOro AEUCTBUSA U
pacxop Tonnvea.

4,2

Tema 4.2. MNMotepwn Tennotbl. PakTopbl, BNUsOLWMNE
Ha BeNUYMHY TENNOBbIX NOTepb. Temnepatypa
TOYKM pocbkl. OnpefeneHre TENOBbLIX NOTEPb.
MyTn CHWXEHNS TennoBbIX NOTepb. YpaBHeHUs
Tennosoro 6anaHca yTMnM3aunuoHHoro Kotna.

Pasgen 5. TennoobmeH B cyaoBbIx KOTNnax

2 Yachbl

1 Yacel

7 Yachbl

10 Yacbl

5,1

Tewma 5.1. TennoobmeH B TOMKe CygoBOro KoTna.
Vcnonb3oBaHne 3aKOHOB ny4ucToro TennoobmeHa
1 Teopuu nofobus ans pacyera TennoobmeHa B
Tonke. TennoBoe HanpsixeHne TONo4Horo o6bLema.
MonesHoe TennoBblAeNneHne B TOMKE.

52

Tema 5.2. Manyyatowast cnocobHOCTb NPOAYKTOB
cropaHus. O deKkTMBHaAs TOMNLLMHA U3MyYatoLLEero
cnos 1 kKoadruneHT ocnabneHus nyyen.

53

Tema 5.3. CTeneHb YepHOTbI hakena u TOMku.
CpenHsist TENN0eMKOCTb NPOAYKTOB CropaHust.
Tennonepenaya B NOBEPXHOCTSAX HarpeBa KoTna.
TennoobmMeH B yTUNU3aLMOHHBIX KOTNax.

Pa3pgen 6. KOHCTpyKUWM KOTNOB M X 3NEMEHTOB

1 Yacel

1 Yacebl

8 Yachl

10 Yacbl

6,1

Tema 6.1. OCHOBHble CBEAEHUS O
KONMMYECTBEHHOM U Ka4eCTBEHHOM COCTaBe
CyO0BbIX KOTESbHbIX YCTAHOBOK. [MaBHble
BOZOTPYOHbIE KOTIbI.

6,2

Tewma 6.2. BnusiHne naponpon3BoaMTENbHOCTU U
napameTpoB napa Ha KOHCTPYKTUBHbIE
0COBGEHHOCTM KOTNOB. KOHCTPYKLUMK
OTEYECTBEHHBIX U 3apyDBexHbIX CyA0BbIX KOTMOB.
BcnomoraTenbHble KOTMbl OTEHECTBEHHOW U
3apybexxHON NOCTPOWKN: BOJOTPYOHbIE,
OrHeTpyOHbIe 1 orHeTpyOHO-BOAOTPYOHbIE.

6,3

Tema 6.3. KoMBrHMpoBaHHbIE Cya0BbIE KOTMbI.
KoTnbl cuctem ¢ opraHM4eckum TennoHoCUTENeM.
KoTnbl B cucTemax TepMU4ecKoro yaaneHus
CyA0BbIX 0TX0A0B. KOHCTPYKLIMK U XapaKTepucTukm
COBPEMEHHbIX YTUNN3ALIMOHHBIX KOTIIOB.
Apmatypa 1 Apyrue anemMeHTbl KoTna.

6

4

Tema 6.4. KOHCTPYKTVBHbIE OCOBEHHOCTU
KnanaHoB: rMaBHbIX CTOMOPHbIX, NUTaTENbHbIX,
npepoxXpaHnuTenbHbIX U APYrUX.
Bopoyka3satenbHble npubopsl,
KOHTPOMNbHO-M3MepuTenbHble Npubopbl. Onopsl,
Kapkac v oblmska kotna. Tennoeas nM3onsaums.
CucTembl 064yBKM NOBEPXHOCTEN HarpeBa KOTIIOB.

Pasgen 7. lmapoaMHaMumyeckme xapakTepucTukm
Cy[0BbIX KOTIOB

1 Yacel

1 Yacel

1 Yacebl

8 Yachl

11 Yachbl

7,

1

Tema 7.1. MNpouecc napoobpaszoBaHus. Kunexve B
60nbLIoM 06beME U NP BbIHY>XAEHHOM TEYEHUN B
Tpy6ax. PexunMbl Te4eHUsi NapoBOASHON CMecK B
Tpy6ax. MNpouecc ecTeCTBEHHOW LMPKYNALUN.
LBWXKYLLMIA 1 NONE3HBIA HaMopbl, CKOPOCTb U
KpaTHOCTb LMPKYNsSLMKU. ABNEHNs 3acTos 1
ONPOKUABIBAHWS LIMPKYNSLMK, kKaBuTauum. Pacyet
LMPKyNaumm.

7,

2

Tema 7.2. OnpegenexHve ruapoanHaMmnyeckmx
COMPOTUBMNEHN BOASHOMO U NapOBOro TPaKToB
KoTnos. [Npouecc NPUHYAUTENBHOW LMPKYNSALNNA.
Tennosas v rnapasnuyeckas HEpaBHOMEPHOCTU.

7,3

Tema 7.3. AapoamHamuyeckme n
rasogvHaMn4ecKkme XxapakTepUCTMKN KOTIOB.
CamorTsira B rasoxogax kotna. ConpoTvsneHus B
BO3AYLIHOM W ra30BOM TpaKTax.

74

Tema 7.4. ConpoTMBEHNS NPU NONEpPEYHOM
OMbIBaHUK TPYBHbIX NoBepxHocTel. MecTHble
conpotuenennsi. CymmapHoe conpoTueneHve
BO34YLUHOra3oBoro TpakTa.

Pasgen 8. Matepuansl AN NOCTPOMKM U peMOHTa
KoTnoB. PacyeT npoyHocTu. TpeboBaHus
Poccunckoro Mopckoro Pernctpa

2 Yachbl

1 Yacebl

7 Yachl

10 Yachl

8,1

Tema 8.1. OCHOBHbIE XapaKTepPUCTUKN
maTepuanos, USMeHeHne CBOMCTB MaTepuanos B
npouecce paboTbl. Mapku cTanen, UCnonb3yembix
B KOTNOCTPOEHUW. PacyeT Ha NpoYHOCTb
OCHOBHbIX 311eMeHTOB koTna. Bugel
OCBUETENLCTBOBaHMSA KOTNOB Poccuiickum
Mopckum perncTpom cyaoxoncTea.

Pasgen 9. OcHoBHble cBegeHust 06
aBToMaTM3aummn KOTENbHbIX YCTaHOBOK

9,1

Tema 9.1. Pexxumbl paboTbl KOTIOB.

HecTaumoHapHble npouecchl U AuHaMu4eckme

XapaKTepUCTUKK KOTNOB. Perynupyemble
napameTpsil.

10 Yachbl

10 Yacbl

9,2

Tema 9.2. CucteMbl aBTOMaTUYECKOTO
perynvmpoBaHus npouecca NUTaHus rMaBHbIX,

BCNoMoraTterbHbIX N YTUNMN3aLNOHHbIX KOTINOB.

10 Yachbl

10 Yacbl




9,3

Tema 9.3. CnctemMbl aBTOMaTUYECKOrO
perynvMpoBaHusi npoLecca ropeHust u
perynvpoBaHusi Temneparypbl napa.

7 Yachbl 7 Yachbl

9,4

Tema 9.4. Cuctembl curHanuaaumm u 3awmTbl
koTnoB. Cnocobbl 0OHapyXeHWUS HEMCNPaBHOCTH 1
Mepbl, HeobxoanMble AN NPeaoTBPaLLEHNS
NoBPEXAEHUIA ANEMEHTOB KOTIIOB U
06CnyXMBaKLLMX MEXaHN3MOB.

4 Yacebl 4 Yacebl

10

Pasgen 10. KoHcynsTpoBaHue, npoBepka v
3alumTa KypcoBon paboTbl

2 Yacobl 2 Yacobl 4 Yacebl

4. KomneTeHuumn obyuatrouerocs, choopmupyemblie B npoLecce 0CBOEHUA AUCLMMIINHDI

Ne n/n

HanmeHoBaHue pasgena gucumniiMHbl

DopmMUpyeMbie KOMNETEHLIUN

-

Pasnen 1. Beegenuve. KotenbHble ycTaHOBKM Ha
TpaHcnopTe

Tema 1.1. NoTpebuTtenn napa Ha TPaHCMOPTHbIX
obbekTax: HazHadeHwue, knaccudukauus. Beibop
napameTpoB TennoHocuTenen.

MK-63.(IK: MK-63.3.1;)

Tema 1.2. MNpuHUMN OENCTBUS, COCTAB U OCHOBHbIE
CUCTEMbI KOTEJIbHOW YCTAHOBKMU.

MK-63.(0K:
MK-63.3.1;MK-63.Y.1;MK
-63.B.1;)

Tema 1.3. [NoHATUE O CyAOBOM KOTIE: OCHOBHbIE
3MEeMEHTbI KOTNa, MPUHLMN ero AeACTBUS
knaccudgmkaums kotnos. TpeboBaHMs Kk CyaoBbIM
koTnam. Mokasatenu HasHavyeHwus!,
3KOHOMMWYHOCTW, HAAEXHOCTU.

Pasgen 2. Tonnmeo Ansi cyaoBbix KOTNOB. OCHOBbI
TEOPUM TOMOYHBIX NPOLIECCOB

2,

-

Tewma 2.1. Buabl n xapaktepuctuka Tonnvea,
KnaccumKaLmsi U MapKu1 XXUOKUX KOTENbHbIX
TONMUB.

MK-63.(MIK: MK-63.3.1;)

2,2

Tema 2.2. OnemeHTapHbI cocTaB TONMMBA, ero
XapakTepucTuku. TennoTta cropaHus.
MaTtepuanbHbIi 6anaHc npouecca ropeHus
Tonnuea.

MK-63.(OK:
MK-63.3.1;MK-63.Y.1;MK
-63.B.1;)

2,3

Tema 2.3. OCHOBbI TEOPWM TOMOYHbIX NPOLIECCOB:
XMMUYECKOE PABHOBECUE W 3aKOH AENCTBYHOLLMX
macc, 3aBUCUMOCTb CKOPOCTU peakLmm oT
TEMNEpaTypbl, 3HEPrUSt aKTUBALMU, LieMHbIE
peakuuu, kuHeTndeckoe n anddysnoHHoe
ropeHve.

Pasgen 3. TonoyHble ycTpoMCTBA KOTIOB

ONK-2.(IK:
OMK-2.3.1;)

3,

-

Tema 3.1. CxuraHue Xuakmx Tonmne B TONkKax
KoTna. MexaHu3m BblropaHus Kanmmv XuaKkoro
Tonnuea. CxuraHue XuaKoro Tonnvea B akerne.

3.2

Tema 3.2. Knaccudukaumsi, KOHCTPYKTUBHbIE
0COBGEHHOCTM U XapaKTEPUCTUKM TOMOYHbBIX
YCTPOWCTB.

3.3

Tema 3.3. PacnbineHue xuakmx Tonnme. MNpuHumn
[ENCTBUS U XapaKTepUCTUKM (DOPCYHOK.

3.4

Tema 3.4. ArperaTpoBaHHbI€ TOMOYHbIE
ycTpowictea. Metoabl MHTEHCUdUKaumMM npoLiecca
cropaHus Tonnuea. CxuraHve BOAOTONSIMBHbBIX
3MYNbCUiA B CYA0BbIX KOTNax.

Paspen 4. Tennoson 6anaHc cygoBoro kotna

MK-36.(MOK:
MK-36.Y.1;MK-36.B.1;)

-

4,

Tewma 4.1. YpaBHeHNe nNpsAMoro n obparHoro
TennoBoro 6anaxca. MonesHo ncnonsayemas
Tennota, KO3 OULMEHT NONE3HOro AEUCTBUSA U
pacxop Tonnvea.

4,2

Tema 4.2. MNoTepn TennoTbl. PakTopbl, BNUSIOLLIME
Ha BeNMUMHY TensoBbIX NoTepb. Temnepatypa
TOYKM pockl. OnpeaeneHne TENNOBbLIX NOTEPb.
MyTn CHWXEHNS TennoBbIX NOTepb. YpaBHeHUs
TENNoBoro 6anaHca yTunm3aumnoHHOro KoTna.

%]

Pasgen 5. TennoobmeH B cyaoBbIx KOTNnax

MK-36.(OK: NK-36.3.1;)

Tema 5.1. TennoobmeH B TOMKe CygoBOro KoTna.
Mcnonb3oBaHue 3aKOHOB Ny4nCToro TennoobmeHa
1 Teopuu nogobus ans pacyeta TennoobmeHa B
Tonke. TennoBoe HanpsixeHWe TONOYHOro oGbema.
MonesHoe TennoBblAeNneHne B TOMKE.

52

Tema 5.2. Manyyatowwast cnocobHOCTb NPOAYKTOB
cropaHus. O deKkTMBHaAs TOMNLMHA U3MyYatoLLEero
cnos 1 koaduumneHT ocnabnexust nyven.

53

Tema 5.3. CTteneHb YepHOTbI hakena v TOMKU.
CpefHsist TENNI0EMKOCTb NPOAYKTOB CropaHusl.
Tennonepenaya B NOBEPXHOCTSX HAarpeBa KoTna.
TennoobMeH B yTUINM3aLMOHHBIX KOTNaXx.

Pasgen 6. KoHCTpyKUMM KOTNOB 1 NX 3reMEHTOB

MK-36.(MOK:
MK-36.Y.1;MK-36.B.1;)

6,

-

Tema 6.1. OcHOBHblEe CBEAEHUS O
KONMMYECTBEHHOM U Ka4eCTBEHHOM COCTaBe
CYO0BbIX KOTElbHbIX YCTAHOBOK. [MaBHble
BOAOTPYOHbIE KOTIbI.




6,2|Tema 6.2. BnusiHue naponpon3BoanUTENbHOCTMY U
napameTpoB Mnapa Ha KOHCTPYKTUBHbIE
0COBGEHHOCTM KOTNOB. KOHCTPYKLUMK
OTEYECTBEHHBIX U 3apyOEXHbIX CyAO0BbIX KOTMOB.
BcnomoraTenbHble KOTMbl OTEHYECTBEHHOW U
3apybexxHON NOCTPOWKN: BOJOTPYOHbIE,
OrHeTpyOHble 1 orHeTpyOHO-BOAOTPYOHbIE.

6,3|Tema 6.3. KoMBMHMpPOBaHHbIE Cy[0BbIE KOTbI.
KoTnbl cuctem ¢ opraHM4eckum TennoHoCUTeNeMm.
KoTnbl B cucTemax TepMU4ecKoro yaaneHus
CyO0BbIX OTX0A0B. KOHCTPYKLMK 1 XapaKTepucTukm
COBPEMEHHbIX YTUNN3ALMOHHbIX KOTSI0B.
Apmatypa v Apyrue anemeHTbl kKoTna.

6,4|Tema 6.4. KOHCTPYKTUBHbIE OCOBEHHOCTH
KNnanaHoB: rMaBHbIX CTOMOPHbIX, NUTaTENbHbIX,
npeaoxXpaHnTenbHbIX U APYruX.
Bopgoyka3satenbHble npubopsl,
KOHTPOMNbHO-M3MepuTenbHble Npubopbl. Onopsl,
Kapkac v oblmska kotna. Tennoeas M3onsauMS.
CucTembl 064yBKM NOBEPXHOCTEN HarpeBa KOTIIOB.

7|Pa3gen 7. f'vapoguHamMuyeckne xapakTepucTukn
CyA0BbIX KOTMOB MK-6.(MOK: NK-6.3.1;)

7,

-

Tema 7.1. MNpouecc napoobpaszoBaHus. Kunexve B
60nbLwOoM 06beMe Y NP BbIHYXXAEHHOM TEYEHUN B
Tpy6ax. PexunmMbl Te4eHUsi NapoBOASHON CMecK B
Tpyb6ax. Mpouecc ecTeCTBEHHOW LUPKYNSLUA.
[BW>XYLLMIA 1 NONE3HbIN HAaNOPbl, CKOPOCTb U
KpaTHOCTb LMPKYNsSLMKU. ABNEHNs 3acTos 1
ONpOKUAbIBAHWS LMPKYNSLMK, kKaBuTauum. Pacyet
LMPKyNaLmm.

7,2|Tema 7.2. OnpegeneHve rmapoanHaMmyeckmx
CONPOTUBIEHNIA BOASHOIO 1 NapoBOro TPaKToB
koTnoB. lNpouecc NPUHYAUTENBHOW LIMPKYNSALMUA.
Tennosas 1 ruapaenuyeckas HepaBHOMEPHOCTU.

7,3|Tema 7.3. AspognHamunyeckune n
rasogvHaMn4ecKkme XxapakTepUCTMKN KOTIOB.
CamorTsira B razoxogax kotna. ConpoTvsneHus B
BO3/YLUHOM W ra30BOM TpaKTax.

7,4|Tema 7.4. ConpoTUBIEHUS NPW NONEPEYHOM
OMbIBaHUK TPYBHbIX NoBepxHocTen. MecTHble
conpoTusneHns. CymmapHoe ConpoTueneHue
BO37YLLUIHOra3oBoOro TpakTa.

8|Pasnen 8. Matepuansl Ans NOCTPONKN U peMOHTa
koTnoB. PacyeT npoyHocTu. TpeboBaHusi MK-6.(MOK:
Poccuickoro Mopckoro Pernctpa MK-6.Y.1;MK-6.B.1;)

8,

-

Tema 8.1. OCHOBHbIEe XapaKTepUCTUKU
maTepuanos, U3MeHeHne CBOMCTB MaTepuanos B
npouecce paboTbl. Mapku cTanen, MCnonb3yembix
B KOTIOCTPOEHUW. PacyeT Ha NpoYHOCTb
OCHOBHbIX 3NeMeHTOB KoTna. Buabl
0oCBMAETeNbCTBOBaHNA KOTNnoB Poccuitckum
Mopckum perncTpom cyaoxoncTea.

9(Pa3gen 9. OcHoBHble cBegeHust 06
aBTOMaTM3aLUmmn KOTeNbHbIX YCTaHOBOK

9,1|Tema 9.1. Pexxumbl paboTbl KOTNOB.
HecTaumnoHapHble npouecchl M AuHaMmmnyeckne MK-6.(NOK:
XapaKkTepucTrKK KOTnoB. Perynupyemble MK-6.3.1;MK-6.Y.1;MNK-6.
napameTpbl. B.1;)

9,2|Tema 9.2. Cuctembl aBTOMaTUYECKOTO MK-6.(NOK:
perynumpoBaHus npowecca NuTaHus rmasHbIX, MK-6.3.1;MK-6.Y.1;MK-6.
BCMoMoraresibHbIX U YTUNM3aLMOHHbIX KOTNOB. B.1;)

9,3|Tema 9.3. Cuctembl aBTOMaTUYECKOTO MK-6.(NOK:
perynmpoBaHus rnpoLiecca ropeHus u MK-6.3.1;MK-6.Y.1;MK-6.
perynupoBaHusi TeMrneparypbl napa. B.1;)

9,4|Tema 9.4. Cuctembl cUrHannaaumm n 3aLmTbl
koTnoB. Cnocobbl 0OHapyXeHWUS HEMCNPaBHOCTH 1

Mepbl, Heobxoaumble ANs NpeaoTBpaLLeHns MK-6.(NOK:
NOBPEXAEHUI 3MIEMEHTOB KOTIIOB U MK-6.3.1;MK-6.Y.1;MK-6.
00CNyXMBaKLLNX MEXAHU3MOB. B.1;)
10|Pa3gen 10. KoHcynbTupoBaHue, nposepka u OlMK-2.(NaK:
3awmTa KypcoBown paboTbl OlK-2.3.1;0MMK-2.Y.1;0
NK-2.B.1;)

5. nepequb nnaHnMpyembiX pe3ynbTraToB 06yquvm, COOTHECEeHHbIX C NNaHupyeMbiMU pe3ynbTaTaMn OCBOEHUA

Mpouecc n3yyeHns AMCLUMNNMHBI HanpaeneH Ha hopMUpoBaHMe 1 pasBuUTUe Y obyyatoLerocsi cneaytoLwmx KOMNETEHLUMN:

WUHankaTop AOCTUXEHUA
Ne n/n KOMMeTeHuuun
3HaTb YmeTb BnapeTtb
Or1K-2.Y.1 MNpumeHsTh OrlK-2.B.1
CnocobeH NpuMeHsiTb Ol1K-2.3.1 EctecTBEHHOHay4Hble p
€CTeCTBEHHOHay4YHble U1 EcTecTBeHHOHay4HbIMU U
€CTeCTBEHHOHay4Hble U 1 0BLLEenHXEHEpPHbIE,
O6GLLENHXEHEPHBIE 3HAHWS,  |0BLLEUHXEHEPHBIMU 3HAHUSIMUA,
1 06LLENHXEHEPHbIE 3HAHWSA, aHanuTn4yeckme MeToabl B
L aHanuTn4yeckme MeToabl B aHanuTU4YeckMMyn meTogamu B
aHanuTn4yeckme MeToabl B npodeccuoHansLHoi L °
2 npodeccroHanbHom npodeccroHanbHom
npodeccroHanbHoN AesTernbHOCTU nesATenbHOCTU
[esATenbHOCTU [esATenbHOCTU




CnocobeH ocyLlecTBnATb

NOATOTOBKY, SKCMnyaTauuio,
obHapy>XeHue HencnpaBHOCTEN U
Mepbl, Heobxoaumble Ans
npeaoTBpaLLEeHNst NPULHUHEHUS
NoBPEXAEHUIA CNeayoLLUM
MexaHu3mam 1 cuctemam
ynpaeneHus: 1. [maBHbIA ABuraTtens
1 CBSA3aHHbIE C HUM
BCMOMOraTenbHble MEXaHu3Mbl; 2.
MapoBoi koTen u cBsi3aHHbIE C HUM
BCMOMOraTenbHble MeXaHU3Mbl 1
napoBble cucTemsbl; 3.
BcnomoratenbHble NepBUYHbIE
[ABUraTenu u CBA3aHHble C HUMK
cuctemsl; 4. Opyrue
BCMOMOraTenbHble MexaHW3Mbl,
BKITH04asi CUCTEMbI OXIT@XAEHMS,
KOHAWLMOHMPOBaHWS Bo3ayxa 1
BEHTUNALMUN

3N1eMeHTbl N CeCTeMbl

MK-36.3.1 O6opynoBaHue,

060py,Cl,OBaHVIFI Aana 3ameHbl B
npouecce akcnnyartauum cyoos

MK-36.Y.1 OcylwecTBnaTb
BblGop 0bopynoBaHus,
3reMeHTOB 1 cecTeM
o6opynoBaHus Anst 3aMeHbl B

npouecce aKcnyaraumm cyaoB

MK-36.B.1 HaBbikamu BbiGopa
060pyaoBaHusi, ANIEMEHTOB U
cectem obopynoBaHus ans
3aMeHbl B npouecce

3KCnnyaTaumm cyaoB

CnocobeH ocyLlecTBnATb BbIGOp
o6opynoBaHusi, 3NIEMEHTOB U CUCTEM
o6opyaoBaHusi Ans 3aMeHbl B
npouecce aKcnnyaraumm cyioB

MK-6.3.1 MoaroTtoBky,

HeucnpasBHOCTEN U MepbI,
HeobGxoauMble Ans

NoBpeXAEeHWI creayroLmum
MexaHu3mMaMm 1 cuctemam
ynpaenenwus: I, A, MK, n
apyrve BcrnoMoraterbHble
MexaHU3Mbl

aKcnnyaTtauuio, obHapyxeHue

npenoTeapawieHna npudnHeHnaA

MK-6.Y.1 OcyuwecTBnsaTb
NoAroTOBKY, 3KCMyaTauumio,
OOHapyxeHue HencnpaBHOCTEN
1 Mepbl, HeobxoavMble Ans

npegoTBapalleHns
NPUYMHEHNS NOBPEXOEHUN
cnegyloLwmm MexaHmamam n
cvuctemam ynpasnexus: IO, A,
MK, v gpyrne
BCMOMOraTenbHble MexaHW3Mbl

[K-6.B.1 HaBblkammn
OCYLLECTBNATb NOATOTOBKY,
aKcnnyaTtauuto, obHapyxeHue

HencnpaBHOCTEN U Mepbl,

Heobxoaumble aAns

npepoTeapaLleHns
NPUYNHEHNSA NOBPEXAEHUN
cnepyloLWwmMm MexaHmamam n
cuctemam ynpasnenus: A, A,
MK, v apyrve

CnocobeH ycTaHaBnuBaTb NPUYKHBbI
0TKa30B Cy0BOro 060pyaoBaHus,
onpeaensite n CnocobeH
yCTaHaBMUBaTb NPUYMHBI OTKA30B
cynoBoro obopynoBaHus,
onpegensitb U OCYyLLECTBNATL
MEpPONPUSATUS MO UX
npeaoTBpaLLeHmo

MK-63.3.1 MpnymnHbI 0TKa30B
cynoBoro o6opynoBaHus,
onpeaensite 1 cnocobeH

yCTaHaBnmMBaTb NPUYNHbLI OTKa3oB

cynoBoro 060pyaoBaHm,
onpegensitb U OCYyLLECTBNATL
MEpPONPUSATUS MO UX
npenoTeapaLLeHnio

MK-63.Y.1 OnpegenaTtb
NPWUYUHBI OTKA30B CyAOBOMO
o6opynoBaHus, onpenensaTts u
cnocobeH ycTaHaBnMBaThb
NPWUYUHBI OTKA30B CyAOBOMO
o6opynoBaHu, onpeaensite U
OCYLLECTBIATL MEPONPUATUSA
no X NpegoTBapaLLeHnto

BCMomMoraTesibHble MexaHW3Mbl
MK-63.B.1 MeTtogamu
onpeaeneHns NpUYnHbI
OTKa30B Cy0BOrO
o6opynoBaHus, onpeaensaTb 1
cnocobeH ycTaHaBnMBaTb
NPUYMHBLI OTKA30B CY0BOMO
o6opynoBaHu, onpenensite U
OCYLLECTBNSATH MEPONpUATUS

no nx npegorsapalleHuo

Mpouecc u3yyeHUss AUCUMNMWMHLI HanpaBneH Ha (hOpMUpOBaHWE U pa3BuWTMe Yy obydarollerocs crnegylowmx Tpebyemblx MexayHapoaHom
KOHBEHLMEN O MOAroTOBKE U AMNITOMUPOBaHUU MOPSIKOB M HECEHUM BaxTbl 1978 rona cTaHAapTOB KOMMNETEHTHOCTH:

Ne n/n

Ta6bnuua

DyHKUMA

A-1ll/1-1. CynoBble mexaHu4eckme
YCTaHOBKW Ha YPOBHE 3KcnnyaTauum

A-lll/-1

Cdbepa kOMNEeTeHTHOCTU

4. 3kennyaTaums rnasHbIX
YCTaHOBOK W BCrOMOraTesibHbIX

MeXaHU3MOB W CBA3aHHbIX C HUIMW CUCTEM

ynpasneHusi

A-11l/2-3. TexHuyeckoe obCnyxuBaHue n
PEMOHT Ha ypoBHe ynpaBneHus

A-11/2-3.2.

MPUYKH HEMCTIpaBHON paGoTbl
MEexaHWU3MOB 1 yCTpaHeHve

O6GHapyxeHwue 1 BbisiBNeHne

HencnpaBHOCTEN

A-lll/4-1. CynoBble MexaHu4yeckme
YCTaHOBKW Ha BCMIOMOraTenbHOM YpOBHE

A-11l/4-1.2. Onsi HeceHusi BaxThbl B
KoTensHOM oTaeneHuu: MopaepxaHue
Haanexallero ypoBHsi BoAbl U AaBeHus

napa

6. MaTepMaano-TeXHqucxoe n y‘-IeGHO-MeTOAVI‘-IeCKOE obGecneyeHue nporpamMmbl

6.1 MNomeweHnsa n o6opynoBaHue

Ne n/n

Bua nomelueHnn

OcHalleHue nomMeLleHnn

YyebHble ayauTopun ans
npoBefeHusi y4eBHbIX 3aHATUN

obopynoBaHue 1 TexHndeckne cpeactea obydenus (Ctyn (45 eq.); Cton
ayauTopHeIi (2 en.); Ausenb-reHepatop AFA 50/9 (1 ea.); Onsenb-reHepatop
AC[A2-12/T (1 en.); Koten KI'B 0.25/3 (1 en.); Koten KBC — 200 (1 en.);
KoTten KOAB — 68 (1 ea.); mynsTumeauiiHoe obopyanoBaxue (1 ea.);

Tenesu3op (1 en.); Bugeo marumtodoH (1 eq.) (1))

N2 nomelueHun

MomeLlleHns ons camocTosiTeNbHOM
paboTbl 0byyatoLwmnxcs

KOMMbIOTEPHAsA TEXHUKA C BO3MOXHOCTbLIO NOAKIIOYEHUS K ceT "MIHTepHeT" n
obecneyeHne 4ocTyna B ANEKTPOHHYIO MHGOPMaLIMOHHO-06pa3oBaTeribHyo

cpeay yHuBepcuteta

6.2 JInueH3MoHHOe 1 cBO6GOAHO pacnpocTpaHsaemMoe nporpaMmmMmHoe oGecneyeHue, B TOM Yucne OoTe4eCTBEHHOro

npousBoncTBa

Ne n/n HanmeHoBaHue
1 Microsoft Office Professional Plus 2016 (Jorosop Ne44/109-15 ot 28.12.2015 (6eccpo4Ho))
2 Microsoft Office ProPlus 2013 (Ooroop Ne44/59-18 ot 09.04.2018 (6eccpoyHo))

6.3 Kapta o6ecne4yeHHOCTM NeYaTHbLIMU U(UNTN) INEKTPOHHBLIMU U3[AHUAMU U INEKTPOHHBLIMU
obpasoBaTenbHbIMU pecypcamm

Ne n/n

HavmeHoBaHue nctoyHuka

Foa nspaHus

Pecypc

KonuuectBo
3K3eMNNApoB




KpaiHoBa, B.B. MeTtognyeckne ykasaHus no
opraHv3aLuum 1 BbINOSTHEHWIO BHEAYANTOPHO
(camocTosTenbHom) paboTbl [ONEeKTPOHHBIN
pecypc] : Ans npenogasatenen u cTya.no
HanpasreHUsIM NOArOTOBKM (CheLl.) BbICLL. N
cpen.npod.obpasoBaHus / B. B. KpaiiHoBa ;
BI'YBT. - H.Hoeropog, 2018. - 1 Tekct/cann. -
ABTOpCKUIA BapnaHT. — Pexum goctyna:
http://94.100.87.24:8080/MarcWeb/Tmp/f15520.pd
f

2018

OneKTPOHHBIN pecypc

Capekos, M.X.;CynoBble KOTEMbHble
yCTaHOBKU;aTnac

KOHCTpYKUMi:MeToA. nocobue;Canekos,
M.X.Xpamog, M.}O.-H.Hosropog,BI'ABT; <null> ;

201

TekeT

MuckyHos, B.A.;CynoBble BCriomoraTenbHble
KOTerbHbIE YCTaHOBKM U UX
aKcnnyartauus;nabop.npakTukym ans
ctya.cneuy.180403 o4H.u
3a04H.00y4eHust;MuckyHoB, B.A.Caaekos,
M.X.-H.Hosropog,BI'ABT; <null> ;

2006

TekeT

177

[enunceHko, H.W.;CynoBble koTenbHble
ycTaHoBkW; y4ebHuk;AeHucerko, H.1.KocTbines,
N.W.-CIM6.,3nmop; <null> ;

2005

TekeT

71

CapekoB, M.X.;CynoBble KoTemnbHble YyCTaHOBKU:
onucaHue KOHCTPYKLMIA;NMPUIIOX.K atnacy ans
CTYA.04H.U 3204H.00y4EHNS
cneu.180405;Capnekos, M.X.Xpamos,
M.}0.-H.Hosropog,BIABT; <null> ;

2012

TekcT

30

KonbisaHoB, B.B.;Tennoson pacyet
BCMOMoraTefnibHoro aBTOHOMHOIO NapoBOro
KoTnoarperata;MeToA.ykasaHus K
BbIMOMH.KypC.paboTbl ANsi CTYA.04H.U
3a04H.00y4eHus cnew.180403,
180405;KonbiBaHos, B.B.-H.Hosropoa,BI'ABT;
<null>;

2013

TekeT

169

KonbiBaHoB, B.B.;Tennosou pacyet
BCMoMoraTesisHoro aBTOHOMHOIO NMapoBOro
KoTnoarperata;MeToA.yKkasaHus K
BbIMOSH.KypC.paboTbl ANst CTYA.04H.U
3a04H.00y4eHus cnew.180403,
180405;KonbiBaHoB, B.B.-H.Hoeropoga,<null>;
<null> ;http://94.100.87.24:8080/marcweb/

2013

OneKTPOHHBIN pecypc

CapekoB, M.X.;CynoBble KoTemnbHble YyCTaHOBKU:
onucaHue KOHCTPYKLMIA;NMPUIIOX.K atnacy ans
CTYA.04H.U 3204H.00y4EHNS
cneu.180405;CapnekoB, M.X.Xpamos,
M.}0.-H.Hosropog,<null>; <null>
;http://94.100.87.24:8080/marcweb/

2012

OneKTPOHHBIN pecypc

CapekoB, M.X.;PacueT mexaHu4eckom
hOPCYHKU; METOA, yKa3aHUsA K
BbIMNOJH.KOHTP.3a4aHNI AN CTyA.3a04H.00yYeHns
cneu.180403;Capekos, M.X.-H.Hoeropoga,<null>;
<null> ;http://94.100.87.24:8080/marcweb/

2012

OneKTPOHHBIN pecypc

10

CeHb, J1./1.;CynoBble koTenbHble U
naponpov3BoasiLLime YCTaHOBKMW;KypC
nekuui:yye6.nocobue;CeHb,
N.1.-Bnagueoctok,MI'Y um.agm.l".V.Hesenbckoro;
URL: https://e.lanbook.com/book/20158 ;<null>

201

OneKTPOHHbIN pecypc

BapeukuH, KO.B.;CynoBble KoTenbHble
Naponpov3BOAsiLLME YCTAaHOBKW;KOHCMEKT NEKLMiA
ONs CTYOEHTOB: [No HanpaBeHuo NoAroToBKM
26.05.06];BapeukuH, t0.B.MatBees, H0./.Xpamos,
M.}0.-H.Hosropog,<null>; <null>
;http://94.100.87.24:8080/marcweb/

2020

OneKTPOHHBIN pecypc

12

BapeukuH, HO.B.;CynoBble KoTenbHble 1
Nnaponpov3BOAsILLME YCTAaHOBKW;KOHCMEKT NEKLMiA
ONs CTYOEHTOB: [No HanpaBneHUsaM NOAroTOBKW
26.05.06];BapeukuH, t0.B.MatBees, H0./.Xpamos,
M.}0.-H.HoBropog,BI'YBT; <null> ;

2020

TekcT

50

13

XpamoB, M.IO.;JTabopaTopHbIi NpakTuKym:
CynoBble KOTenbHble Naponpou3soasiume
YCTaHOBKW;ANSA CTYAEHTOB: [NO HanpasreHuo
nogrotoekn 26.05.06];KonkbisaHos, B.B.MaTBees,
10.1.Xpamos, M.tO.-H.Hosropoga,<null>; <null>
;http://94.100.87.24:8080/marcweb/

2021

OneKTPOHHBIN pecypc

14

Xpamos, M.IO.;JlTabopaTopbiii npakTUKym:
CynoBble KOTEMbHbIE U NapONpou3BoAsLUME
YCTaHOBKW;ANSi CTYAEHTOB: [NO HanpaBneHunto
nogrotoekn 26.05.06];KonkbisaHos, B.B.MaTsees,
10.1.Xpamos, M.O.-H.Hosropog,BI'YBT; <null> ;

2021

TekcT

50

15

OuepeTsHblii, B.A.;PacyeTbl cynoBoro napoBoro
koTna;y4ebHoe nocobue Ans KypcoBoro u
AVNIIOMHOTO NPoeKTUpoBaHUst; OYepeTsHbIN,
B.A.-CeBactononb,CesBlY; URL:
https://reader.lanbook.com/book/221543 (nata
obpawyenus: 20.03.2023). - Pexxum gocTyna: ans
aBTopua.nonb3osarenewn ;<null>

2021

OneKTPOHHBIN pecypc




Kpbinos, B.W.;KoTenbHble ycTaHOBKM;y4ebHOE
nocobue;Kpbinos, B..Kpbinos,
[.B.-CankT-lMetepbypr,MIrYTC; URL:
https://reader.lanbook.com/book/49123 (nata
obpawenus: 20.03.2023). - Pexxum goctyna: ans
aBTopu3.nonb3oBarenei ;<null>

16 2014 OneKTPOHHBIN pecypc 0

Enuctparos, C.J1.;KoTenbHble ycTaHOBKM 1
naporeHepartopbl;y4ebHoe nocobue;Ennctpatos,
C.J1.lWWapos, K0.N.-Hosocubupck,<null>; URL:
https://reader.lanbook.com/book/118136 (gata
obpawenus: 20.03.2023). - Pexxum goctyna: ans
aBTopu3.nonb3oBarenei ;<null>

17 2017 OneKTPOHHbIN pecypc 0

AknagHas, I.C.;MeToguka TennoBoro pacyeta
BepTHKanbHOro BoAoTpy6GHOro napoBoro
koTna;y4ebHoe nocobue;AknagHas, I.C.PomaHoB,
18 P.H.-Mockea,Ansramp; URL: 2 005 OneKTPOHHBIN pecypc 0
https://reader.lanbook.com/book/188173 (nata
obpawenus: 20.03.2023). - Pexxum goctyna: ans
aBTopu3.nonb3oBarenew ;<null>

I'Iporpamma npegycmMmatpuBaeT BOSMOXHOCTb MPUMEHEHUA ANEKTPOHHOIo o6yqu|/|ﬂ, AONCTaHUMOHHbIX 06p630BaTeﬂbeIX TEXHOMNOrMM.

OnekTpoHHas MHhopMaLoHHO-06pa3oBaTenbHas cpefa yHUBEpCUTeTa C BO3MOXHOCTBIO JOCTyNa K MHGOPMAaLMOHHO- TENEKOMMYHUKALMOHHOM
cetn "NHTepHeT" - Pexxum pgoctyna: http://www.eios.vsuwt.ru/.

6.4 CoBpeMeHHble npodeccuoHanbHble 6a3bl 4aHHbIX

Ne n/n HanmeHoBaHue

1 Cratuctundeckuii coopHuk: TpaHcnopt B Poccun- Pexxum goctyna:
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/publications/catalog/doc_1136983505312

2 LleHTpanbHas 6a3a ctatucTudeckux gaHHblx - Pexxum goctyna: http://cbsd.gks.ru/

6.5 UHdbopmMaLMoHHbIe cnpaBoYHble CUCTEMbI

Ne n/n HanmeHoBaHue

1 CnpaBoyHas npaBoBas cuctema «KoHcynstanTlntocy - Pexxum goctyna: http://www.consultant.ru
(norosop ot 02.02.2015 1)

CnpaBoyHas npaBoBas cuctema «lapaHT» - Pexum goctyna: http://www.garant.ru

2 (norosop 62/16 ot 01.09.2016 r. - 6eccpoyHbIN)

3 CnpaBoyHas npaBoBas cuctema «KoHcynstanTlntocy - Pexxum goctyna: http://www.consultant.ru
(norosop ot 02.02.2015 1)

4 CnpaBoyHas npaBoBas cuctema «lapaHT» - Pexum goctyna: http://www.garant.ru

(norosop 62/16 ot 01.09.2016 r. - 6eccpoyHbIi)




7. OueHO4YHbIe U MeTognyYeckue mMaTepuanbl

OueHoYHbIE U MeToAMYECKME MaTepuarbl, onpeaensioLne npoUesypbl OLEHUBaHUS UHAMKATOPOB, XapaKTEPU3YHOLLUX 3Tarbl (POPMUPOBAHUS KOMNETEHLMIA, SIBNSIOTCA NPUNOXEHUEM K MporpaMMe.
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f—’, 5[ b Z Kputepum oueHnBaHusA pe3ynbraTta o6y4yeHUs U LiKana oLueHUBaHuUs
3| 258
5 isa
WUHamka- Ccpepa g P
komMmne- (g| 26 ®
TOp Aoc- ol 2ah
TEeHT- [Sh=
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g mx 8 T
=l 2(¥ ¢
1 MK-63.3.1, |A-lIM-1. N 2 18 Mpegnaraetca 5 BonpocoB. Ha|Ob6yuvatowuiica aemoHcTpupyeT (Obyyatowmiics aemoHcTpupyeT (OBy4datowmiics AemoHcTpupyeT |OByvaroLminess AEMOHCTPUPYET
MK-63.¥.1, [4. A2~ § |& nogrotoBky 10 MUHYT He3HaHWe TeopeTM4ECKNX OCHOB [Hernybokue TeopeTuyeckme NPOYHblE TEOPETUYECKME CUCTEMHbIE TEOpEeTUYECKNE
MNK-63.B.1 -3.2. =) npegmeTa, He ymeeT genarb 3HaHuWs, HeJOCTaTOMHOE YMEHWe |3HaHus, BnageeT 3HaHu4, Bnageet
2 apryMeHTUpOBaHHbIe BbIBOAbI U |AenaTb apryMeHTUPOBaHHbIe TepMUHomnornen, aenaet TepMUHomnornen, agenaet
S NPUBOAMUTL NPUMEPDI, BbIBOZbI U MPUBOAUTL NMPUMEPSI, [apryMeHTUpOBaHHbIE BbIBOALI U |apryMEHTUPOBaHHbIE BbIBOAbI 1
; NPOSIBMSAET OTCYTCTBME nokasbiBaeT HEMOTMYHOE U 06006LLUeHns, NpuBoAUT 06006LLeHns, NpUBOAUT
g NOMMYHOCTM U HenocnegoBaTenbHoe npuMepbl, HO NpY 3TOM AenaeT |npumMepsbl, CnocobeH BbICTpo
= nocnefoBaTenbHOCTU N3roXeHve mMatepvana, Aenaet [HecyLueCcTBEeHHbIE OLUNOKM. pearvpoBaTb Ha yTOYHSOLLME
U3MOoXeHWs1 MaTepuana, AenaeT (owmokm BOMpPOCHI
oLInBKN
2 OrK-2.3.1, [A-lllI1-1. 1> £ |8 Mpepnaraetca 5 BonpocoB. Ha|Ob6yuvatowmiics aemoHcTpupyet (Obyyatowmiica aemoHcTpupyeT (OBy4vatowmiica gemoHcTpupyeT |OByyatoLwminess 4EMOHCTPYPYET
OrK-2.y.1, |4.,A-ll/2 g |g noarotosky 10 MUHYT He3HaHWe TEOPETMYECKUX OCHOB [Hernybokue TeopeTuyeckme NpoYHbIE TeopeTUYeckme CUCTEMHble TeopeTnyeckue
OlK-2.B.1 (-3.2.,A-ll £ 10 npeamMeta, He yMeeT Aenatb 3HaHWSA, HEAOCTaTOYHOE YMEHWeE |3HaHus, Bnageet 3HaHuA, Bnageet
1/4-1.2. 2 aprymeHTMpoBaHHble BbIBOAbI U (AenaTb apryMeHTMpoBaHHbIe TepMmuHonorven, genaet TepMmuHonorven, genaet
S NPUBOAUTL NPUMEPbI, BbIBOZbl U MPUBOAWTL NMPUMEPBI, [apryMeHTUpOBaHHbIE BbIBOAbI U |apryMeHTUPOBaHHbIE BbIBOAbI 1
El NPOSIBRSIET OTCYTCTBUE nokasblBaeT HenormyHoe n 0606LLeHus1, NpuBoaUT 0606LLeHus1, NpuBoaUT
% NOTUYHOCTM U HenocnegoBaTenbHoe npumepbl, HO MpK 3TOM AenaeTt (npumMepsbl, cnocobeH BbICTpo
= nocrnefoBaTenbHOCTU N3MNoXeHne MaTtepuana, enaet |HecyLueCcTBEHHbIE OLUNGKM. pearvpoBaTb Ha YTOYHsIOLLME
U3roXeHus Matepuana, AenaeT (ownbkm BOMpPOCHI
oLnbkm
3 MK-36.3.1, |A-lll11-1. 12| 2 |8 Mpegnaraetca 5 BonpocoB. Ha|Ob6yuvatowuiica aemoHcTpupyeT (Obyyatowmiics aemoHcTpupyeT (OBy4datowmiics AemoHcTpupyeT |OByvaroLminess AEMOHCTPUPYET
MK-36.¥.1, [4. . A-llI21°f § | nogrotoBky 10 MUHYT He3HaHWe TeopeTMYECKNX OCHOB [Hernybokue TeopeTuyeckme NPOYHblE TEOPETUYECKME CUCTEMHbIE TEOpEeTUYECKNe
MK-36.B.1 |-3.2, A-II[N| £ [O npegmeTa, He ymeeT aenarb 3HaHuWs, HeJOCTaTOMHOE YMEHWe |3HaHus, BnageeT 3HaHus, Bnageet
1/4-1.2. e apryMeHTUpOBaHHbIe BbIBOAbI U |AenaTb apryMeHTUpPOBaHHbIe TepMuHosnorven, genaet TepMuHosnorven, genaet
S NPUBOAMUTL NPUMEPDI, BbIBOZbI U MPUBOAUTL NMPUMEPSI, [apryMeHTUpOBaHHbIE BbIBOALI U |apryMEHTUPOBaHHbIE BbIBOALI 1
=) NPOSIBMSAET OTCYTCTBME nokasbiBaeT HEMOTMYHOE U 06006LLUeHns, NpuBoAUT 06006LLeHns, NpuBoAUT
% NOMMYHOCTM U HenocnegoBaTenbHoe npuMepbl, HO NpY 3TOM AenaeT |npuMepsbl, CnocobeH BbICTpo
= nocnefoBaTenbHOCTU N3roXeHve Matepvana, Aenaet [HecyLlecTBeHHbIe OLUNOKM. pearvpoBaTb Ha yTOYHSOLLME
U3MOoXeHWs1 MaTepuana, AenaeT (ownbkm BOMpPOCHI
oLInBKM




4 MK-6.3.1,M |A-lIIN1-1. 2| 2 |8 Mpegnaraetca 5 BonpocoB. Ha|Ob6yuvatowuiica aemoHcTpupyeT (Obyyatowmiics aemoHcTpupyeT (OBy4datowmiics AemoHcTpupyeT |OByvaroLminess AEMOHCTPUPYET
K-6.Y.1,MK- |4 A-lIl2°]| § |& nogrotoBky 10 MUHYT He3HaHWe TeopeTMYeCKNX OCHOB [Hernybokue TeopeTuyeckme NPOYHblE TEOPETUYECKME CUCTEMHbIE TEOpEeTUYECKNE
6.B.1 B2A0P] £ O[O npegmeTa, He ymeeT genarb 3HaHuWs, HeJOCTaTOMHOE YMEHWe |3HaHus, BnageeT 3HaHus, Bnageet
1/4-1.2. e apryMeHTUpOoBaHHbIe BbIBOAbI U |AenaTb apryMeHTUpPOBaHHble TepMuHosnorven, genaet TepMuHonorven, genaet
S NPUBOAMUTL NPUMEPDI, BbIBOZbI U MPUBOAUTL NMPUMEPSI, [apryMeHTUpOBaHHbIE BbIBOALI U |apryMEHTUPOBaHHbIE BbIBOALI 1
; NPOSIBMSAET OTCYTCTBME nokasbiBaeT HEMOTMYHOE U 06006LUeHns, NpuBoAUT 06006LLeHns, NpuBoAUT
g NOMMYHOCTM U HenocnegoBaTenbHoe npuMepbl, HO NpY 3TOM AenaeT |npuMepsbl, CNocobeH BbICTpo
= nocnefoBaTenbLHOCTU N3roXeHve matepvana, Aenaet [HecyLueCTBeHHbIE OLLNOKM. pearvpoBaTb Ha yTOYHSOLLME
U3MOoXeHWs1 MaTepuana, AenaeT (ownbkm BOMpPOCHI
oLInBKn
5 OrnK-2.3.1, |A-llN-1. 2| € |® BawwTa Pabota He BbINonHeHa vnu Pabota BbinonHeHa npasunbHO, |Pabota BbinonHeHa B nonHoM  (Pabota BbiNonHeHa B NOMHOM
OMK-2.Y.1, |4.,A-ll/2 18 cofepxaHue He COOTBETCTBYET |HO 6e3 AocTaTouHO rny6okon o6beme; npopaboTaHbl BCe o6beme; pabota oTnmyaeTcs
OrnK-2.B.1, |-3.2.,A-ll 5 |8 3aaHuio, JonyLleHbl rpyobie npopaboTKM HEKOTOPbIX pasgenbl cogepXaTenbHon rny6rHon npopaboTku BCcex
MK-36.3.1, | 1/4-1.2. E = TeopeTnyeckme oLLINBKY; pasgenos; obyyatoLmiics Yyactu, ocpopmreHa ¢ pas3genos coaepXaTtenbHOn
MK-36.Y.1, © |0 obyyvatoLmiics He MoXeT YCBOWIT TOMbKO OCHOBHbIE cobnogeHnem ycTaHOBINEHHBIX (4acTu, odopmiieHa ¢
MK-36.B.1, % g 3alUNTUTBL CBOU pELLEHMS, pasgenbl TeopeTnYecKoro npasun; obyyatowmiica Teepao |cobnogeHneM ycTaHOBMNEHHbIX
MK-6.3.1,MN % = [onyckaer rpybble Matepuarna; Ha Bonpochbl BrnafeeT TEOPeTUYECKUM npasun; obyyatowmiics
K-6.Y.1,IMK- £ hakTMyeckme owmnbku npu oTBeYaeT HeyBEepPEHHO Mnun Marepuanom, MoxeT cBobOaHO BrajeeT
6.B.1,MNK-6 5 oTBeTax Ha MoCTaBlEHHbIE aonyckaeT oLmnbku, NPUMEHSATb €ro TEOopeTNYECKMM MaTepranom,
.3.1,MK- = BOMPOCHI UM HE OTBEYAET H HeyBepeHH LUMLLAET CB MOCTOSITENBHO; H LWUMBOYHO NPUMEHSIET er
3.3.1,1K-6 onpocl e OTBeYaeT Ha eyBepeHHO 3a aeT CBOK0  (CaMOCTOSATENbHO; Ha 6e30WnboyHO eHsieT ero
3.Y.1,MK-6 2 HUX TOYKY 3peHus 60nbLUMHCTBO BONPOCOB AaHbl  (NpuW pelleHun 3agad,
.B. npaBUIbHbIE OTBETHI, MYTNMPOBaHHbIX B
3.B.1 C a e oTBe coho| oBa
3awWmLLaeT CBOK TOYKY 3peHUst  [3apaHum; Ha Bce Bonpockl Aaet
[ocTaTtoyHo 060CHOBaHHO npaBusbHblE U 060CHOBaHHbIE
oTBeThI, ybeamTensHo
3almLLaeT CBOK TOYKY 3pEHUst
6 OrK-2.3.1, [A-lN1-1. 2| € |z Ok3ameH no bunetam HesHaHue nnu HenoHumanne  |3HaHWA UMeoT 3HaHVA UMeloT AOCTaTOYHbIN 3HaHuA oTnnyatoTcs rnyorHon
) YarLLMMCSH OCHOBHOT rMEHTapHbIN XapakTep, [epXaTernbHbIi BEHb, 1 copepaTenbHOCTbI0, faeTcs
OnK-2.v.1, |4, A4 o3| 3 2 obyuato CSl OCHOBHOTO arMeHTa apakTe cogepxare. oBel cofepxaTeflbHOCTbio, JaeTc
OnkKk-2.B.1,| -1.2. | & | maTtepuana; Ha 6ombLUyI0 YacTb |OTNMYaTCA NOBEPXHOCTHOCTLIO [0AHAKO oTnnyatoTes crnabon NOIHbIV UCYEPMbIBAIOLLMIA
~| © =
5| F Bon BN aepxaHu 1 Marnow coaepXaTenbHOCTbIO;  |CTPYKTYpUPOBAHHOCTbLIO; TBET, KakK H HOBHbI
MK-36.3.1 c| E [ OMPOCOB MO COAEPXKaHNIO anow cogepxaTtenbHoOCTbIo; [C 0BaHHOCTbIO OTBET, KaK Ha OCHOBHbIE
MK-36.Y.1, 0| ®© 3K3aMeHa 3aTpyaHsleTca AaTb  |copepkaHue GuneTta packpbiTO |packpblTo coaepxaHue bunera, (Bonpockl buneta, Tak U Ha
-36.B.1, | © TBET U HE JaeT BEPHbIX nabo, MMEeTCS HETOYHOCTU MMEITCSH HETOYHOCTU Npu [OOMNOMNHUTENbHbIE;
MK-36.B.1 : & oTBE e JaeT Be cnabo el0TCsl HETOYHOC el0TCsl HETOYHOC ono. e e
MK-6.3.1,M |z OTBETOB npv OTBETE HA OCHOBHbIE OTBETE Ha AOMONHUTENbHbIE obyyvatoLmiics csobogHoO
N 5
-6.Y.1,MK- —| E BOMpockl buneTa; HapyLlueH BOMPOChHI; HEAOCTATO4H BrajieeT Hay4HbIMU NMOHATUSMU;
K-6.Y.1,IK: £, onpockl buneta; Ha eHa onpoc! e[0CTaTo4HO ageeT Ha o
6.B.1,MNK-6 5 TIOTUKa N3NOXEHUS], OTCYTCTBYET |packpbiTa npobnemMa no ogHOMY (NTOrMYHO 1 JoKa3aTenbHO
3.3.1,MK-6 = OCMBbICMEHHOCTb 13 BOMnpocos buneta packpbiBaeT npobnemy,
3.Y.1,MK-6 2 npeacTasnsemMoro matepuana npeanoXxeHHyto B bunere;
3.B.1 C 0ByyaloLLMINCs JEMOHCTPUPYET
yMeHve BeCTu! auanor u
BCTYNaTb B Hay4HYO OUCKYCCUIO
7 OnK-2.3.1, [A-lN-1. 2] Z |5 OK3ameH B Buae TeCTOB 0-49% npaBunbHbLIX OTBETOB 50-69% npaBunbHbIX 0TBETOB | 70-89% npaBunbHbiX oTBeToB  |90-100% npaBunbHbIX OTBETOB
OonK-2.v.1, |4, A4 o3| 3 [@
OrkK-2.8.1,| -1.2. ﬁ. 5 =
MK-36.3.1, S| £ 2
MK-36.Y.1, | © |5
MK-36.B.1, 8 £
a9} T ~
MK-6.3.1,M N3
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6.B.1,MNK-6 %
3.3.1,MK-6 =
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8. PazpaboTumku:




Kadbenpa akcnnyaTtauuv cyaoBbixX
OoueHT 3HEpPreTMyecknx yCTaHoOBOK YnuypuH A. T.

(y4eHas cmeneHs) (3aHumaemasi O0/HKHOCMb) (mecmo pabomesi) (®N0)



Onpoc no aJucuMIIHHE
«CynoBble KOTeJIbHbIE U TAPONPON3BOASIINE YCTAHOBKN

1. OuieHka NOJHOTHI TOPEHUS TOIUIMBA M0 PE3YJIbTAaTaM aHAJIN3a ra30B.
2. Be16op TemMriiepaTypbl MOJOTpEeBa TOIUIUBA Mepel (HOPCYHKOM.
3. Pa3memenue KoTioB Ha cyaHe KoHcTpyKuus onop KoTia.

4. YcnoBusl, OnpeeIionie BeJIMYUHY TEIJIOBOTO HAMPSIKEHUST TOTOYHOTO
o0bBeMa.

5. [lonsitue o ko3 dunmeHTax NPOYHOCTH U 3araca MPOYHOCTH.

6. OnpenenieHre BEIUYMHBI CaMOTATH. E€ MOIIIHOCTH, BIMSIHUE Ha MOILITHOCTH
BEHTUJISATOPA.

7. TeopeTnueckoe u JEHCTBUTENbHOE KOJMUYECTBO BO3AyXa, HEOOXOIUMOE TS
CropaHusi TOIIMBA.

8. [ToHsiTHE O MOABEMHBIX U OIYCKHBIX TPYOax IUPKYJIAIMOHHOTO KOHTYpA.
Pacrnonosxenne omycKHBIX TPYO, UX pa3Mephl.

9. CiocoOsbI pPETyIMpOBaHu:A IIPOU3BOAUTCIIBHOCTH YTUIN3alIHOHHBIX KOTJIOB.

10. TpeboBaHus1, IpeabABIIEMbIE K TOIJIMBY, HCIIOIB3YEMOMY JIJISI MOPCKHUX
KOTJIOB.

11. AHann3 TEMIOBBIX NMOTEPH ITPU U3MEHEHUH HArpy3KH KOTJIA.
12. MeToibl y4yeTa 3arpsi3HEHUs U HEMTOJIHOTHI CMBIBAHMSI [IOBEPXHOCTEW HAarpeBa.

13. O61mue NpUHIKUITBEI BBIOOpA MATEPUAIIOB JIJISl TOCTPONKU CY0OBBIX KOTJIOB.
Haubonee pacnpocTpaHeHHbIE MAPKH CTAJIEH.

14. [IppyHIMNMaTbHASA CXEMA CHCTEM aBTOMATHYECKOTO PETYJIMPOBAHUS TUTAHUS
KOTJIOB.

15. Cpenuuil TeMnepaTypHblil Harop. MeToinka ero onpeaeacHusl.
16. KpatHOCTh HUPKYJISIIUU TJIABHBIX KOTJIOB, IIOHSTHUS U YUCJIOBbIE 3HAYEHUS.

17. Ypasaenue KIIJ] mo o6patHoMy TerioBoMy Oanancy. Benrunna TemmoBeIx
MOTEPh



Onpoc no aAucuUIUIUHE
«CynoBblie KOTeJIbHbIE M MAPONPOU3BOASIIIIAE YCTAHOBKID)

1. IlpuHiMn pacnbUICHUS TOIUTHBA MEXaHUYECKOH (POPCYHKH.

2. Ypasuenue mis KITJI mo mpsmMomy TerioBomMy OanaHcy.

3. TemnoTra cropaHus TOTUTHBA: BBICIIAsI M HA3IIIASL.

4. KOHCTpYKIIHS KOTJIOB CO CMEIIaHHON TTOBEPXHOCTHIO.

5. CpencrBa 60pb0bI € CEPHUCTON KOPPO3UEH.

6. [Tapomexannueckne POPCYHKU: UX KOHCTPYKIIHS, PEUMYIIICCTBA.

/. Awnamm3 mnokaszareneid pabGodero mponecca. ['paduk SKCITyaTalMOHHBIX
XapaKTEPUCTHUK KOTJIA.

8. Omnpenenenrie k03P uUIIMEHTa TEIIOOTAAUM OT ra30B K CTEHKE TPYO.

9. OcobeHHOCTH KOHCTPYKITUU YTHIIN3AIIMOHHBIX KOTIIOB.

10. MeTozsI peryIupoBaHus TEMIIEPATYPHI IEPETPETOTO Mapa.

11. Onpenenenue BeIMUYUHBI HEJOTPEBA 10 KUIIEHUS B TApOBOASTHOM OapabaHe.
12. Aspoaunamudeckoe corpotusiienue. Llens pacuera u Mmertoauka.

13. CucreMa aBTOMaTHIECKOM 3alTUTHI KOTJIOB.



Onpoc no aJucuMIIHHE
«CynoBble KOTeJIbHbIE H APONPOU3BOASIIIAE YCTAHOBKID)

1. ITonsiTue o mpolecce eCTECTBEHHON LIUPKYIISILIUHU.
. I[Ipouiecc TermnmooOmeHa B Tonke. Llenas u MeToauka pacyera.

2
3. YpaBuenue koddpuieHTa Temionepenayu u ero aHaIm3a.

4. Caxxeo0yBKa; HA3HAUYCHHUE, 00OPYI0BAHUE, IEPUOIUYHOCTD, MTOPSOK BBITOTHEHHUS.
5. Tumbl ¥ IPUHITUTT ACHUCTBUS MTPEAOXPAHATEIBHBIX KJIAMTAHOB, X PETYJINPOBaHUE.

6. Knaccudukanus KOTiI0B.

7. PacdyeTHbIe ypaBHEHHsI, XapaKTEPU3YIOIIHE TEIUIO0OMEH B YTUIIM3AIMOHHBIX KOTIaX.

8. Benmmuunsl k03¢ GuiineHToB N30bITKA BO3/AyXa B COBPEMEHHBIX KOTJIaX U UX POJIb B
pabouem mporecce.

9. IIpn4uHBI, BBI3BIBAIOIINE TEIIOBBIE IOTEPU OT XMMUYECKOW HETIOIHOTHI TOPEHMUS.
10. YpaBHeHus1, XxapakTepU3yIolIMe TEII00OMEH B ITapoleperpenarere.

11. 3aBucumMocCTH JUIsl ONIPEACIICHUS TEIJIOBBIX NOTEPh, aHAIU3 (DaKTOPOB,
ONPENEISAIOIUX BEJINYUHY I10TEPD.

12. Cxema xotnoB tuma KAB.

13. SIBneHue kaBUTAIMs B OIYCKHBIX TpyOax U crocod ero mpeaoTBpalieHusl.

14. Tumnbl Bo3ayX0MnoiorpeBarenieid, X KOHCTPYKTUBHbIE 0COOEHHOCTH. BinsiHue
TEMIIEPATYPbI HA IPOLIECC TOPEHUS.

15. OcHOBHEIE Tp€60BaHI/I$I, MMpCABABIEICMBIC K aBTOMATHU3allNH CYAOBBIX KOTJIOB.



Onpoc no aJucuMIIHHE
«CynoBble KOTe/IbHbIE U APONPOU3BOASIIIIHE YCTAHOBKI)

1. Be10op nomyckaeMbIX HANPSHKEHUH MPU pacdeTe MPOYHOCTH 3JIEMEHTOB.

2. YpaBHEHUs, XapaKTEpPU3YIOIIKE MPOLECC TEMJIO0OMEHA B ITyUKe TPyO
apooOpa3yroIIei MTOBEPXHOCTH.

3. YpaBHEHHUs, XapaKTepU3yIOIIHNE TEIIOOOMEH B BOJISIHOM YKOHOMaM3epe.

4. OcHOBHasl TOKYMEHTalUs 110 KOTEIbHOW YCTAHOBKE Ha CYyJIHE.

5. DHTaJIBNHKS IBIMOBBIX a30B, METOJI PACUETa, MOCTPOEHUE AUArpaMMBbl «|-ty.
6. Buasl ocBueTensCcTBOBaHUN KOTI0B Mopckum Peructpom cyaoxojicTsa.

7. OFHGYHOPHBIG N TCINIOU30JIIIUOHHBIC MATCPUAJIbI. Tp€6OBaHI/ISI, MMpEABABIIACMBIC K
HHM, Pa3MCIICHUC N KPCIIJICHHUC.

8. Tunsl BO3yXOHAIPABISIIOIINX YCTPOUCTB. PerynupoBka KoanmuecTBa BO3yxa.

9. IlpuHnMNIUATBHAS CXeMa KOTETbHOW YCTAHOBKH € TITyOOKOM yTHIM3aIMel Tera.
[TapameTpsl napa.

10. Haznauenue napooxinaaureneii. KomnoHoBka ux B KOTJIax.

11. YcrpoiicTBa as cenapanuy napa, iX Ha3HaueHHE U pa3MelleHue.

12. ABromaTu3anus nporecca roperus. [IpuHnunuansHas cxema.

13. DneMeHTapHBIN COCTaB U XapaKTEPUCTUKU TOILJIMBA JJISl CYJOBBIX KOTJIOB.

14. CxeMa yTUIM3aMOHHON YCTAaHOBKM OOBIYHOM YTHIIM3ALMU TEIUIA.

15. KoHCTpyKIHMs ¥ MPUHLKUIT JEHCTBUSA (POPCYHKU C BPAILAOIIMMCS PACTIBUIUTEIIEM.
16. YpaBHeHwHs, XapaKTepU3YIOIIHE KOHBEKTUBHBINA TETIOOOMEH.

17. OcHoBHBIE OHATHS U OTPEEIICHHUS IIpoLecca TeIJIonepe1ayn.

18. Cxema TomnuBHOU cuctemMbl. OCHOBHBIE KPUTEPUH BHIOOpA TEMIIEpaTyphl MOI0TPEBA

TOIUINBA.
19. KoHcTpykius BoAoyKa3aTeabHBIX MPUOOPOB U UX OOCITYKUBAHHUS.



denepaibHOE aTEHTCTBO MOPCKOTO U PEYHOT0 TPAHCIOPTA
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TenoBoi pacy€T BCIIOMOTaTeIbHOIO aBTOHOMHOI'O IIaPOBOIr0 KOT-
jloarperaTa : METO[. YKa3. K BBIIIOJIH. KypC. IPOEKTa JUIA CTY[. O4. U 3a-
o4. 00y4. / coct. — B.B. KonsiBanos. — H. Hoeropoz : U3n-so ®I'EOY
BO «BI'YBT», 2018. — 24 c.

PaccmoTtpens! o01111e BOIpOCH! BBIMOIHEHUS KypCOBOTO MTPOEKTa MO
mucuuminHe «CyZoBble BCIIOMOTaTelbHbIE KOTENbHBIE YCTaHOBKK».
Jlana MeToauKa TEIUIOBOIO pacdeTa CyJ0BOIO BCIOMOIATEIbHOIO KOT-
na. [IpuBeneHsl HEOOXOANMBIE CIIPABOYHBIE JAHHBIE, a TAK)KE PEKOMEH-
Jalliy 110 BHIOOPY OCHOBHBIX T'€OMETPUYECKUX M TEIUIOTEXHUYECKUX
XapaKTEepPUCTUK KOTJIOB.

,Z]JZ}Z cmyéeﬁmoe OYHO20 U 3A0YHO20 O6y'—leHMﬂ cneyuailbHocmu
«37<cnfzyamauu;z cyéoeblx Hepzcemu4eCKUx yCmaHno6oK».

PaboTa pekoMeHI0BaHa K U3IaHUIO Ka(eapoit SKCILUTyaTaliu CyI0-
BBIX YHEPIeTHUYECKUX YCTAaHOBOK (1potokoi Ne 6 ot 13.03.2018 r.).

© OI'bOY BO «BI'YBT»,2018



1. Lenn 1 3a1a41 KypCOBOI0 MPOEKTA

Lenbio BBIMTOTHEHUST KYPCOBOTO MPOEKTA SIBJISIETCS 3aKpEIUICHUE U
yriyOlieHue JIeKIIMOHHOTO MaTepuaa, pHoOpeTeHre HaBBIKOB TEILIO-
BOTO pacyeTa W MPOEKTUPOBAHHS COBPEMEHHOTO BCIOMOIaTEIbHOTO
Cy/I0BOr'0 KOTJIA.

B mporiecce BBITIOTHEHUS KYPCOBOTO MPOEKTA CTYIEHT pelaeT psij
MPAaKTUYECKH BaXKHBIX 3a/ad, Mprodperas HEOOXOAWMBINA OMBIT OymIy-
el HH)KeHEepHOW paboThI:

000CHOBaHWE BBIOPAHHOW CXEMBI KOTJIa W KOMIIOHOBKa TEII000-

MEHHBIX [TOBEPXHOCTEM;
OLICHKA TEIUIOBBIX IMOTEPh W KOA(P(PUIIMEHTA MOJIE3HOTO JCHCTBUS

KOTJIa;
OCBOCHHE METO/IOB pacyera TErI0oOMeHa B TOMKE M TPYOHBIX Myd-

Kax.
[Ipu BeImMonHeHHH pabOTBl HEOOXOMUMO MPOSBUTH CAMOCTOSTEINb-
HOCTh M YMEHHE TONb30BaThCA COBPEMEHHOW y4eOHOW M Hay4yHO-

TEXHUUYECKOW JINTEPATYPOIl.

2. 3ajaHue Ha KypCOBYIO padoTy

3amaHue Ha KypCOBYIO paboTy BKIIIOYAET CIEAYIONE TaHHbIE: BUJL
TOIUIMBA, TAPOIPOU3BOAUTENLHOCTH (D); mapaMeTpsl napa — JaBJIeHHE
napa (Py,.) B mapoBoAsSHOM OapabaHe; MaCCOBOE MapocojiepkKaHue Ha
BBIXOJIe M3 KOTNa (X); TeMIiepaTypa MUTATENbHON BOJBI (., ); TeMIie-
paTypa yXOoIsIIHX Ta30B (Zy ), AMaMeTp TpYOokK (d), mar (si, S2).

Bce BapuaHThI 3a1aHUs TIPEAIIONATAIOT PACUYeT BEPTUKAIBHOTO BO-
JNOTPYOHOTO KOTJIa C 3KOHOMAai3epoM, MPOU3BOJISAIIETO HACHIIICHHBIH
nap.

BbiOop 3asaHusi BBIMONHSIETCS 1O HOMEPY TPYIIBI CTYJISHTa M
nocienHed nudpe mudpa cryaeHdeckoro owmnera. Homep rpymims
yCTaHABJIMBAECTCSI B 3aBUCMMOCTH OT HadalbHOW OYKBBI (pamMuiInu

CTYyJIEHTA:
A,B,E, K, JLM,2 -1 rpynna b,H, O, T,V,I0, 1 -3rpynna
A3, WP, C I —2rpynma KIL®, X, 1L, Y9, T -4 rpynma

UucneHHbIe 3HAYEHUS UCXOAHBIX JAHHBIX JJIS pacdyera Mo KaKIoMy
BapHaHTY MpEACTaBICHbI B Ta01. 1 1 2.

Tabnumna 1. McxogHble JaHHBIE K TENJIOBOMY pacdeTy KOTJIa

Ma- | I'pyn- BapuanTst
pam. na 1 2 3 4 5 6 8 9 10
D, 1,2 0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,2 1,3 1,2
Kr/c 3,4 1,4 1,5 1,6 1,7 1,8 1,9 2,0 2,1 2,2 2,1
P, | 1,3 1 0,5 0,5 1 1 0,5 1 1,0 0,5 0,5
MIla | 2,4 0,5 1 0,5 0,5 1 1 1 0,5 1,0 0,5
Y 1,4 | 098 | 0,99 ( 098 | 0,99 | 0,98 | 0,99 | 0,98 | 0,99 | 0,98 | 0,99
2,3 0,97 | 098 | 0,97 | 098 | 097 | 098 | 0,97 | 098 | 0,97 | 0,98
[ 1,2 56 57 58 59 60 61 62 63 64 65
°C 3,4 55 56 57 58 59 60 61 62 63 64
tyx., 1,3 280 355 290 345 300 335 310 325 320 340
°C 2,4 360 285 350 295 340 305 330 315 290 330
dm 1,4 | 0,029| 0,038| 0,029 0,038 | 0,029| 0,038 | 0,029| 0,029 0,038 | 0,029
ds,m | 1,4 |0,024| 0,032 | 0,024 | 0,032 | 0,024 | 0,032 | 0,024 | 0,024 | 0,032 | 0,024
dm 2,3 10,038 10,029 {0,029 10,038 [0,029 |0,029 [0,038 |0,038 |0,029 |0,029
ds,m | 2,3 (0,032 |0,024 |0,024 (0,032 |0,024 {0,024 | 0,032 |0,032 |0,024 |0,024
S1 1,4 0,04 | 0,055| 0,04 | 0,055| 0,04 | 0,055| 0,04 | 0,04 | 0,055| 0,04
K 1,4 0,05 | 0,06 | 0,05| 0,06 | 005 0,06| 0,05 0,05]| 0,06 | 0,05
S1 2,3 | 0,055| 0,04 | 0,04 | 0,055 0,04 | 0,04 | 0,055| 0,055 0,04 | 0,04
K 2,3 0,06 | 0,05| 0,05| 0,06 | 005 0,05]| 0,06 | 0,06 | 005 ]| 0,05
Bug 1,2
ronn. | 3.4 MoropHoe

Tabnuma 2. Apmarypa KoTJioarperara (BapuaHThI)

HeBo3BparHblii mUTaTENbHBIN KIIaaH

CIBOCHHBIH MPSMOJIEHCTBYIOIINH PeIOXPAHUTEIBHbIH KIIalaH

['aBHBII CTONOPHBIN KiIanaH

3armopHO-TUTATENBHBIN KITalaH

®DopcyHka

[Tapomexannueckas popcyHKa

®dopcyHKa, perynupyemasi oOpaTHBIM CIMBOM TOILUIHBA

OpuHapHBIH MPIMOICHCTBYIOIINHA MPeTOXPAHUTENbHBIA KIIaaH

Nl oA ENE Ko KV, | NN RUS T | (O 3 o

Knanan BCPXHEI0 U HWIXKHETO MPOAYBAHUSL

—_
(=}

BOHOMCpHaSI KOJIOHKa




3. Conep:kaHue NOSICHUTEIHLHOM 3aAMMUCKH
KYPCOBOI'0 NPOEKTA

ITosicHuTeNnbHAS 3alMCKA BKIIKOYAECT OMNMCATEINBHYH) M PACUETHYIO
yacTtd. B onucaTtenbHONW YacTU JIOJKHBI HAWUTH OTPa)XEHUE CIEAYIOMINE

BOMPOCHI:

® KpaTKOE ONMCAaHWE KOHCTPYKLWH U IIPUHLMIIA JEHCTBUS NIapOBO-

Tr'o KoTj10arperara,

® [IPEUMYIIECTBA U HEJOCTATKN KOTIOB BHIOPAHHOH CXEMBI;
® 93CKH3 TONKH M TPYOHBIX IYYKOB PacUeTHOTO BapHaHTa KOTJa;
e TpeboBanusi PPP, mpenbsBnsieMbie K apmaType KoTioarperara

(o BapmaHTy, cM. Tab. 2).

PacueTHasi 4acTh COIEPKUT METOJHUKY TEIUIOBOTO pacyera U pe-
3yNbTaThl BBIYMCICHUH, IpeAcTaBIeHHbIE B TAOIM4YHOM hopme (Tadm. 3)

" B IPUJIOKCHUHU.

Ta6nuna 3. TenJioBoii pacueT BCIOMOraTeJIbHOI0 NapOBOro KOTJa

dopmyna

YucnenHoe
Bennunna WIn
3HaYEHHE
000CHOBaHUE
BOJIBI ITPH BBIXOJIE M3 dKOHOMai3epa — V. Tabn. 4
KHTISIeH Boasl ipu Py — V' Tabn. 4

cyxoro mapa npu P, — V"
HaCBIIEHHOT 0 napa Vy .

dopmyna [2]

2. [IpeaBapuTe/ILHBII TENJI0BOH GajIaHC M ONpe/eJIeHHe PAcX0/1a TOMINBA

Temmeparypa, °C:

YXOISIIUX T'a30B, fyy.

XOJIOTHOTO BO3/TYXa, fx 5.

TOpSTYETO BO3AYyXQ, I\ j.

MOJIOTPEBA TOILIVBA, f,;
TernnoeMKoCTb NpH fy 5, KI[)K/(M3 -K):

cyxoro Bo3ayxa Cg,.

BOIISTHBIX MapoB Cuyo
Koa¢dumment u3dbitka Bozayxa O
OHranemus, KJxK/Kr:

XOJIOTHOTO BO3YXa /iy 5.

YXOISAMIUX Ta30B fyy.

Tennosas noreps ¢ yxomsuwumu rasamu (J, ,
kJK/KT

.(OP = OP
Pacrionaraemast Teriora: Qp =QF

OTHOCHTENTBHEIE TEIUIOBBIE ITOTEPH:
C YXOASIINMH Ta3aMH ¢,
OT XHMHUYECKON HETIOTHOTEI CTOPaHUsI ¢3
B OKPY’KAIOIIYIO CPeIy ¢s

KIIJ xotna #

KoaddurreHT coxpaHeHus TeIIOTE (P

PacdeTHsIi1 pacxon ToruiBa B, Kr/c

3agaHo
[Ipunnmaem

[Ipunnmaem

Dopmyna [3]
Juarpamma h—t
Puc. 1

dopmyna [5]

Tabmn. 7

dopmyna [6]
[Ipunnmaem
[Ipunnmaem
dopmyna [7]
dopmyna [8]
dopmyna [9]

30
150
115

1,1

0,005
0,04

Popmyna YucnenHoe
Benuunaa WA
3HAUCHUE
000CHOBaHNE
1. 33J:laHMe HaA MPOCKTUPOBAHUE U UCXOAHBIC JaHHBIC 10 MAPOBOAAHOMY TPAKTY

[NonHast maponpon3BOAUTENBEHOCTE D, KI/c REDit::00)
JaBnenue (m30b1T0ouHOE), MI1a, mapa B mapoBo-
nstHOM Oapabane Py, 3amgaHo
Temmeparypa, °C:

MTUTATETBHON BOIIBI, f; . 3amaHo

HACBIIICHHUSI, £ Ta6u. 4"

Ha BBIXOJIE U3 DKOHOMAM3epa, £, [Ipunumaem 190
MaccoBoe mapocojiepykaHre TPH BBIXOJIE
13 TTapoBosTHOTrO Oapabana X REDit::00)
OHranbmus, KJK/Kr:

KHTISIIEH BOBI pu Py, — h' Tabn. 4

cyxoro mapa mpu Py, — h" Tabn. 4

HACBIIIEHHOTO Tapa MMPU BBIXOJIE U3 MAapOBO-

JsTHOTO OapabaHa — Ay, dopmyna [1]

MATATEILHOW BOJBI — /1y, 1, Tabmn. 5

BOJIBI ITPH BBIXOJIE M3 dSKOHOMAk3epa — /i, [MpuanMaem 807,6
V [1e/bHBLH 00beM, MY/KT: Tabmn. 5

MMATATEIILHON BOIBI — V. Tabmn. 5

" Ta6ir. 4-9, a Takke HOPMYIIBI I PHCYHKE — cM. [IpriioxeHwe.
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3. I[aHHble K pacuery Tem1000MeHa B TONKe U MOCTPOCHHUIO €€ KOMIIOHOBOYHOI'0 3CKHU3a

YV nenbHast MOIIHOCTD TOMKH ¢, kBr/™m®

O6beM Touku V,, m°

Uwucno popcyHok N

PacueTHast mpOM3BOUTEIFHOCTD OJHOM
¢dopcyHku By, Kr/c

PacueTHast JUTHHA TOTIKH L,, M

Pacxon Bo3myxa depes orBepcTie QypmeI Vy,
M/c

CKOpOCTh BO3/IyXa B OTBEPCTHU (DypMBI

/(h’ m/c

YKusoe ceuenne Gypmsi /', m*

Pacuernsriif quamerp ¢pypmst d'y, M

[punaATHIi TamMeTp QypMBI dy, M

[Ipunnmaem
dopmyna [10]
[Ipunnmaem

®Dopmyna [11]
Dopmyna [12]

Dopmyna [13]

[Ipuanmaem
Dopmyna [14]
dopmyna [15]

OxkpyrasieMm

900

40




dopmyna

UucnenHoe
Bennunna WA
3HaUCHHE
000CHOBaHHE

TIpUHSITOE JKHBOE CEedeHHE (BYPMBI f, M Dopmyna [16]
JleficTBUTENBEHAS CKOPOCTH BO3yXa

B oTBepcTHn (ypMbl Wy, M/c Dopmyna [17]
[MapoBast Harpy3ka 3epKaja HCIapeHHs

R, .., Kr/ (M2-c) [Mpuanmaem 0,9
Buyrpennuii quamerp, M:

MAPOBOJISTHOTO KOJIIEKTOPA . dopmyna [18]

BOJISTHOTO KOJIIEKTOPA [Ipuaumaem 0,5
[Inomane nonepeyHoro ceueHust Tonku F, M Dopmyna [19]
OcBerieHHas UIMHA YJacTKOB JTy4eBOCIIPUHH-

MaroIMX TPyo, M:

JKpaHa, /, Dopmyna [61]

TIEPBOTO Psia IPUTOMOYHOTO IMydKa, /; Dopmyna [62]
Y cnoBHas TydeBOCIPUHIMAIOIIAST TIOBEPXHOCTh

tonku H,, M* Dopmyna [20]
[lonnas mIomags NOBEPXHOCTH CTEH TOIKU Fy, Dopmyna [21]

M2
CrerneHb S5KpaHUpOBaHus TOrKH, ¥ ®@opwmyra [22]
DddexTrBHAS TONIIHA U3TYJaIOIET0 Dopmyna [23]

CJI0S1 TONIKU S, M

4. Pacyert Tenjioo0MeHa B TONKe

TeIUI0eMKOCTD TIPH £y, K/ (M- K):

cyxoro Bo3ayxa, Ce,. Tabmn. 6

BOJSIHBIX 1apoB, Cuso Tabin. 6
OHranbmus, KJK/Kr:

BO3/IyXa TPH g, Hyrpy Dopmyna [24]

ra3oB (IIPOAYKTOB CrOpaHMs) IpH aanadar-

HOU Temrieparype /4, dopmyna [25]
AnuabarHas TeMneparypa rasos f,, °C Jnarpamma
h—t (puc. 1)
AnunabatHast Temriepatypa razos 7, K Dopmyna [26]
Temmeparypa ra3oB Ha BEIXOJIE U3
TOIKH £, °C [Ipuaumaem 1300

TeMnepaTypa Ta30B Ha BBIXO/IC U3

TOMKHU TT ,K

DHTAaJBIUS ra30B HA BBIXO/IC U3 TOIIKA

hn, kJlK/xT

Cpenssisi cyMMapHasi TeIIOEMKOCTh
rasoB Z( Ve ) kKlx/(xr-K)

Koadpurmment ocnadnenus mydeit, 1/(m-Mlla):
CaKHUCTHIMH YaCTHIAMH K,

Dopmyna [27]

Juarpamma h — ¢
Puc. 1

Dopmyna [28]

Dopmyna [29]

Popwmyna YucnenHoe
Bennunna WA
3HaUCHHE
000CHOBaHHE
TPEXaTOMHBIMH Ta3aMH k Dopmyna [30]
CreneHb YepHOTHI:

TPEXaTOMHBIX Ta30B d; Dopmyna [31]

CBETSIIETOCS TUIAMEHH d, dopmyna [32]
Koaddumment ycpenuenus m [Ipunnmaem 0,846
DddekTUBHOCTE CTENICHH YEPHOTHI

(axena ag dopmyna [33]
KoaddurreHT 3arps3HeHUst SKpaHHBIX

Tpy6 & [MpuanMaem 0,4
CTemneHp YepHOTHI TOIKH d.; Dopwmysa [34]
Kpurepuii bonbumana B, ®opwmysa [35]
Temmeparypa ra3oB Ha BEIXO/IE U3 TOIIKH:

Oe3pa3mepHast @ dopmyna [36]

nckomas 6, °C ®opmyna [37]
DHTAJIBITUS Ta30B HA BBIXOJIE M3 TOIKH Tuarpavma h—t

D, kJK/KT (puc. 1)
TemnoBast MOIITHOCTE JIy4€BOCIIPHHIMAIOIIEH
MMOBEPXHOCTH HarpeBa Tonku O, KBT Dopmyna [38]
5. KoHCTPYKTUBHBII pacyeT napoo0dpa3youero NpuTono4Horo my4yka
HapyxHsiit nmamerp 1pyo, d, M 3amaHo
IIIar, m:
MTOTICPEYHBIH, S 3amgaHo
MIPOJIONBHBIH, $p 3amgaHo

UYucrno TpyO B OHOM DALY, z;
[Nonuast aHA TPYO CpeHETO psijia MydKa,
I=L,2,09,m

Koad urmment ceoboHOr0 Mpoxoia razos (U
2Kuoe ceuenue /s npoxoja razoB Fp, M’
[ToBepxHOCTH HarpeBa oHOTO psifa H,, M
TeroBast MOITHOCTE TTAPA0OPA3YIOIIETO
MIPUTOMIOYHOT O TTydKa O, KBT
DHTAJIBITUS Ta30B TPH BBIXOJIC U3 ITy4YKa
hy, kJx/xr
Temmepatypa ra30B Py BEIXOJIE U3
mydka Oy, °C
Cpennsis TeMneparypa ra3oB B
nyuke @, °C
Cpennsis TeMneparypa ra3oB B
nyuke Ty, K
Teoperudeckuii 00beM:

cyxoro Bozayxa V°

rasos V°

dopmyna [39]
Puc. 2
Dopmyna [40]
Dopmyna [41]
Dopmyna [42]
dopmyna [43]
Dopmyna [44]

Juarpamma h—t
Puc. 1

dopmyna [45]
Dopmyna [46]

Tabmn. 7
Tabmn. 7




dopmyna

UucnenHoe
Bennunna WA
000CHOBaHHE sHaterme
MIPOTYKTOB CrOpaHust V. dopmyna [30]
Cpennsisi ckopocTh ra3oB W, mM/c Dopmyna [47]
Koaddurrent TeronposogHocTr
rasos A , Bt/(Mm K) Tabm. 9
KoaduipeHT KUHEMaTHIeCKOH BSI3KOCTH
rasos v, M7/c -//-
Kpurepuii Ilpannris rasos P, /-
Koad durment rermooriaun
KOHBeKnueil &, , Br/(M* K) Gopmyna [48]
[InoTHOCTH TEIIOBOrO MOTOKA
IIOBEPXHOCTH HATPeBa MydKa ¢y, Br/m’ IMpunnmaem
Kosddurtuent sarpsiuenus tpy6 &, m*-K/Br [punrMaem 20-10°
(puc. 4)

Temneparypa Hapy>KHOH MOBEpXHOCTH
3arPA3HSAIOIIETO CIIOS £, °C
Temneparypa Hapy>KHOH MOBEpXHOCTH
3arpsiustomero cnost 7, K
DddexTrBHAS TONIMHA M3TYJAIOIETO CI0S
S, M

Koaddurment ocnabienus myaeit
TPEeXaTOMHBIMU Ta3zamu x, 1/(m-Mlla)
CrerneHb YepHOTHI TPEXaTOMHBIX T'a30B, d;
Kosddurmment, Br/(M* K):

TEIUIOOTIauH M3ITydeHHEM TPeXaTOMHBIX

ra3oB an
OT ra3oB K CTCHKC 0(1

TermoBoit sddexrusroct, Y

Terionepenayy, k, BT/(M2 K)

TemnepatypHslii Hanop, 51‘

Pacyer moBepxHOCTH HarpeBa napooopasyro-
IIEer0 MPUTONOYHOrO ITydKa, Hy, M
PacuetHoe uncio psioB TpyO B Imydke, z,*
[puasATOE YMCIIO PAMOB B IMyUKe, z,™
[NpuasTAas IUIOMAE TOBEPXHOCTH

HarpeBa, H*

Dopmyna [49]
Dopmyna [50]
Dopmyna [51]
Dopmyna [52]
Dopmyna [53]
dopmyna [54]

®dopmyna [55]

Tabm. 8
Dopmyna [56]
Dopmyna [57]
dopmyna [58]
Dopmyna [59]

Oxpyrasiem

Dopmyna [60]

dopmyna

6. KoHCTpyKTHBHBII pacyeT

Juamerp, M:
HapYXHBIH d
BHYTPCHHUH d;

JKOHOMaii3epa

3amgaHo
3a1aHo

UucnenHoe
Bennuuna il
3HaUCHHE
0bocHOBaHKE
IIIar, m:
TIOTIEPEYHBIH S| REDit:1:00)
TIPOJIONIBHBIN S, REDit:1:00)
[upuaa raszoxona b, M Puc. 2.1
Jmmaa TpyO [, M L=1L,
Yucrno TpyO B OTHOM DAY Zz; Dopmyna [63]
IoBepxHOCTH Harpesa 1-ro psyta H,, > Dopmyna [64]
CKOpOCTh BO/IbI PU 1-X0/I0BOM 3MeeBHKe @, ,
M/c dopmyna [65]
Uwcro 3aX010B 3MeeBHKa 7, Ipunnmaem 3

JlelicTBuTenBbHAS CKOPOCTH BOJIBI B TPYOax
W, M/C
Kuoe ceuenue /is npoxoja ra3oB Fp, M’
MorHocTh S5KOHOMai3epa O, KBT
DHTAJIBIH Ta30B MPH BBIXO/IC U3 SKOHOMaki3e-
pa A3, kJ[x/kr
Temmepatypa ra30B MpH BEIXOJIE U3
JKOHOMak3epa 6, °C
CpenHsist TemMIiepaTypa ra3oB B ITydke ¢y, "C
Cpensist TemIiepatypa ra3oB B mydke 7%, K
CpenHsist CKOpoCTh Ta30B @y, M/C
Koad urmmenT rermonpoBogHOCTH
razoB 4, Br/(m'K)
Koad purmeHT KiHEMaTH9IECKO# BSI3KOCTH
rasoB, v, M2/c
Kpurepuii Ilpanaris rasos P,
Koad durmeHT Temnoot1aun KOHBEKIUEH
o, , Br/(M*K)
CpenHsist TeMIiepaTypa BOABI B SKOHOMaii3epe
t?K.cp: °C
Temneparypa Hapy)KHOI TOBEpXHOCTH 3arpsi3-
HSIIOIIETO cJiost £,, “C
Temneparypa Hapy)KHOI TOBEpXHOCTH 3arpsi3-
Hstrorero ciost Ts, K
DddexTrBHAS TONIIHA U3TyJaOIIEeT0
CIIOsL S, M
Koaddurment ocnabienus myaeit
TPEXaTOMHBIMU ra3amu x, 1/(m-MIla)
CTerneHp YepHOTHI TPEXaTOMHBIX Ta30B ;.
Kosddurment, Br/(mM*K):
TEIUIOOTIAYX U3ITyICHUEM TPEXaTOMHBIX T'a-
30B an

dopmyna [66]
dopmyna [67]

Dopmyna [68]
Dopmyna [69]
JHuarpamma h-t
dopmyna [70]
Dopmyna [71]
Dopmyna [72]
Tabn.9
Tabn.9
Tabn.9

dopmyna [48]
dopmyna [73]
Dopmyna [74]
dopmyna [75]

Dopmyna [51]

Dopmyna [76]
dopmyna [53]

Dopmyna [54]
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dopmyna

YucnenHoe
Bennunna WA
3HaUCHHE
000CHOBaHHE
OT ra3oB K CTEHKE ¢ dopmyna [55]
Terosoii addexruproctn ¥ Tabu. 8
temonepeaun k, Br/(m?-K) Gopmyna [56]
Ipumeuanue: emecmo T, noocmasnamo Ty
TemnepaTypHbIil HarIOp 51? Dopmyna [77]
PacueTHas ToBepXHOCTH Harpena
3KOHOMaii3epa H,y, M* dopmyna [78]
PacuetHoe uncio psoB TpyO B IydKe Z, Dopmyna [79]
TIpuHSTOE YKCITO PAIOB B IyUKe zp* OxpyrisieM

[IpunsTas mwiomans MOBepXHOCTH HarpeBa H,*

Dopmyna [80]

4. TpeGoBanust K 0()OPMJICHHIO
NMOSICHUTEJLHOM 3alIUCKU

ITosscuuTenbHas 3amucka JOJIXKHA 6BITI) HarmycaHa aBTOPOM Y€TKO U
pa3bopunBo win HaOpaHa u pacriedarana Ha [1K Ha nmucrax gopmara A4
corjacHo [1].

B nosicHuTeNnbHON 3aMCKE, KPOME PaCUE€THOIO MaTepuaa, JTOJIKHO
OBITH yKa3aHHO ee COJiepiKaHue, MPUBEACH CIHCOK HCIOIb3yeMOH JIH-
TepaTypbl, CTPAHUIIBI JIOJDKHBI OBITH MPOHYMEpOBaHBL. Ha TUTynbHOM
JHcTe yKa3blBaeTcss HanMeHoBanue BY3a, daxymerer, rpynma, mmdp,
Tema paboThl U PaMUIIHS aBTOPA.

I'paduyeckasi yacTb pabOTBHI COCTOMT M3 YepTEXa OOINEro BHIA
KOTJIoarperaTa ¢ HEOOXOJAUMBIMH JJIsi IOHUMAaHUs €ro YCTPOMCTBa pas-
pesamu (popmart Al), apmaTypsl KoTioarperata (cM. Tabi. 2) U crenu-
¢ukanuii. B xadecTBe mcToyHMKa MHPOPMAIMH MOXKHO HCIIOIB30BaTh
«ATiac KOHCTPYKIINH Cy/IOBBIX KOTEIbHBIX YCTAHOBOK) [2].

3aKOHYEHHBIN KYPCOBOM MPOEKT cAaeTcs Ha MpoBepKy. [Ipenomasa-
TEJb MPOBEPSIET €ro U AaeT PEKOMEHAIUH [0 YCTPAHEHHUIO OIUOOK U
HerouHocTel. ['oToBas paboTa MmoanHCHIBaeTCs MpernojaBaTeeM U Ha-
3Hayaercs JaTa ee 3alluThI.

11
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IIPH/IO/KEHHUE

Cl'lpaBO‘lele AAHHBIC K pacueTy

h,, =h'(1-x)+h"x
V.. =V'1-x)+V%
h, =a-V°'-(C, +1,6-d,-Cy ) t,,,d =001

X.B.

z,=L./S,
Q2 = hy.x. - hX.B.
q, = 0,/0;

n=1-(q,+q;+q,+45),q9,=0

p=1-—L_ 4 =y
q;+4s

B=D-(h,, —h,,)(n-0y)
V.=B-0./4,
B, = B/N
L = AVB,, 4=438
oo aV°B(t,, +273)
[
273
f'=v,/w,
d s =+[f0,785
f=0,785-d,
W, =V,f
dl'I.K. = D/(R3I/I ' LT)
F. =VJL,
H =H+H =(,+1)-L,
F_=H, +2F.
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[1]
2]
[3]
[4]
[5]
[6]
[7]

[8]
[9]
[10]

[11]
[12]

[13]

[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]

w=H, |F,
S =3.6(V./F.,)
h, =a-V(C, +1,6-d,-Cy,)t,, d =001

ha = Q:(l_q3)+hr.3.

T,=t, +273
T,=t +273
D V), =(h, —h (T, —T,)
. p
kc=o,3-(2—a)(1’6 A ,JC—
1000 H?

T it

24 : :
ko :{ AT+5,06-5,, _1].(1_0,37 TT)%

Npor S 1000

rae p — nasnenue B Torke; p = 0,1 MIla
FHZO = VHZO /I/r

VHZO =0,111-H? +0,0124-W?” +1,6-d"'-V°,d"' =0,01

Tw = rR02 +rH20

ro =V /v
2 RO,

RO
V.=V’+(1+1,6-d")-(a-1)-V"°
Vo, = 0,0187 -(C? + 0,375 - S7)

_ —kr,p-s
a =1-e ,

TJie e — OCHOBaHUE HATYpaJbHBIX JIOTapu(pMOB

— ~(ker, +kc)p-s
a,=1-e

, raek —mo gopmyie [29]
ag=m-a., +(1-m)-a,
a, =ay/la,+(l—ay)-w-&)
9B (),
567 107" -¢-H, T
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[22]
[23]
[24]
[25]
[26]
[27]
[28]

[29]

[30]

[31]

[32]
[33]
[34]

[35]



06
0= T 0680 W [36] G, =s/d G,=s,/d
,69-a.” +1,03- By

t, =1, +é&q, [49]
0,.=0-T, -273 [37] T, =t,+273 [50]
0,=¢(h,—h) B [38] 4o s
L s=0,9d(%—1} [51]
P — -d
2= -0,5 [39] T
! 2,47+5,06-7, , 0,37-T,
CU:(Sl—d)/Sl [40] k:kr.rn: —_— ,m-l 1= 1000 Ty p=0,1 [52]
F =1-(L -z -d), [41] !
Hp:ﬂ-.d.].zl [42] rn_rkoz+rnzo
r.. =V, /V
QH :D .(hH.l'I. _hB.K.)_Qﬂ [43] ROZ ROZ r
r..=V../V
h :h _& [44] H,0 H,0 r
! " ¢-B Vo, = 0,0187-(C” +0,3758")
@sz (45] V., =0,111-H? +0,0124-W" +1,6-d - V"
=1—e "7 53
T =6 +273 [46] N ‘ T )36 i
1—(T. ’
R . o« =5110%q 7> LA (54]
" 273-F, 1-T,/T,
0.6 o, =0, +ao [55]
l W d 0,33 1 K I
= —- r . § . . 4
= ( v J PG sl k=y-(a, +a,) [56]
CS = 0,34.(000’1 npu 0,1 < Ps= 1,7 ot = (@ -0 )/ln|:(@T _ts ]:| [57]
C, = 0,275-(060’l npu 1,7 <¢,<4,5 s 0, <3 ' 0, -1,
= . 3 .
C,=0,34-9." npu 1,7 <g, <4,5 uua 0>=3 H,=Q, - 10°/k-on) [58]
C 2312209 55 <10u o<3 Z,=H,/H, [59]
=3,12-z,"" =2,5 npH z "

2 Z; pH 23 1 H,=H, z, [60]
CZ =4~220’02—3,2 pu z, < 10m O-1>:3 Ji :2,37L [61]
C,=1 npu z;>= 10 [ =122-L [62]

G, -1 s, |GY z1= blsy [63]
¢0—G2_1, rae GZ_;_ T+G2 Hn=7'L'-d-l-Z] [64]
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@, = D-(Vyt Vo )/(1,57-d,>21) [65] 500

1300 1380 2000
Wy = @," 1, [66] 1
F.=L:b-lz¢d [67]
Q3K = D‘(hax_ hl‘[.B.) [68] o {“f‘-&.‘( %]
Hy= h-Qud(9°B) [69] " o/ 1 &/
1= 0,5:(0, +65) [70] 0 77
T'y= 'yt 273 [71] SaA 4 ‘}3
w. = BV, T, |273-F,) [72] VAVAVAY A
t3K.Cp = 0:5'(tr[.3+t31<) [73] 50 fﬂ/{l/zf \n"‘ r /" ‘X —
13 = tycep+ 60 [74] VAVAVAVAVIR a ;"f ﬁ;"é
T3 =1+ 273 (73] LOY.9.9 8) LAV, AV
2,47+5,06-r, 037-T [ 1O AV f/.f' AW Pa
k=k -1 = R R e I [76] so— Y VALY VAL LA WA
P, -1 -s 1000 ; ]| !;/ 7 y 44 ; 7 0%
' A A pd
(®1 _tH.B)_(®3 _tatc) [77] E{ 1 7 ::/r :%f', /ﬂ,ﬂ/f/:/ /"/ / r)g?“
= A A A A e
In|(©, 1,,)/(©; ~1,,)] S : ’f :; /:;/?-;f D8 AV 97
_ 3 e
H, =Q. 10°/(k 1) [78] : :& fj //; AV 30
z=H_/H 79 & A pavVi A i 7
H s o ° Y AT SR AR S
— . - ' / // f i ==
ot ARy s e
JYAAA VANV IA L EdE==10a
TIXAA | A Y VA ”qgf;’*’ -"":hjﬁ
g | e A L e
1a /// "’{/ i 4 = = g'ﬂd";ﬂ#:ﬁﬁ
AT =====
- 1 a
77 gﬁ"’.—:ﬁ:ﬂﬂ_‘ —
L1 1 |
a ] 200 Jog L00 Jog 600

Temmeparypa ¢, °C

Puc. 1. lnarpamma 4 — ¢ JuIst MOTOPHOTO TOIUIMBA CTAHAPTHOTO COCTaBa
TIPY Pa3IIMYHBIX 3HAYCHUSX KO3 GHUIMEeHTa H30bITKA BO3TyXa O
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e e L e :
100 ; | A ]
0958 39| 0 os T 1 [ e L
! ."I:Ir"-J*-IjI I'|."'II| | L J_'rh'gl}: N 3\ T 111 |

f 200 200 600 000 000 1200 1400 V¢
My,

R O e e =
. N M R e e e :
L0 e e - -—ilgl_ﬁ,”jﬁ_ TT 1
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RN -l ]
0,95 S S I e e kU
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i - . EREEN i
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Puc. 3. T'paduxu s onpe/e/eHns nonpasoussIx kodxddurmentos M v M i M or

E};Z’?\qz K/BT

} \J 1
7 AN
2
N T Tl
25 > i
31 17T
0 4 2 20 28 36 44 52 . 60
6 W;’M/ﬂ‘
Puc. 2. K pacuery Tennmoobmena B Tonke (a) Puc. 4. 3aBucumocth ko3 uIrenTa 3arpsasHerus € 0T CKOpocTH VVF

U SKOHOMaii3epa (0) TIPH TIOTIEPETHOM OMBIBAHHH MIAXMATHBIX My4KOB TPYO: / — Mapoobpasyromime

ITy9KU TPYO; 2 — MIaAKOTPyOHBIE SKOHOMA3epHl; 3 — maporeperpeBaTenn
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Ta6nuua 5. dasaenne P , MIla, remneparypa t, °C, yaeabHblii 00bem V, M/Kr,

HTAAbNuA h, k/xK/Kr, K03Q(PUIHEHT TEMIONPOBOTHOCTH i,

Tab6nuna 4. [daaenue P, MIla, rTemneparypa t, °C, yaeabHblii 00beM V, M>/kr, suTanLnus h, K/JK/Kr, KO-
3¢ duuuent TengonpoBoanoctu A, Br/(m K) n kuneMaTuieckoi BSI3KOCTH V, m/c, KpuTepwuii ¢pu-

P, Uts1 BO/IBI M IAPA HA JTUHUM HACHIIIEHUS

3H4YE€CKHUX CBOUCTB

v &Y oF =t O B -+ o <+ & < O - Br/(m-K), 1 KknHemaTHueckoii BS3KocTH V, MY/C, IUIs BOIBI U Me-
LNy Treesocco e Teoceeae — el perperoro mapa
(=1 — = = — — e
p t V-10° h 2-10° v-10°
SIS T oo vy AT N0 0N 20 1,002 84,3 59,87 1,0050
ol Bl R e B A i B Rl A = A e
e S T T F T F T A o e = 60 1,017 251,5 65,46 0,4749
100 1,044 4194 67,90 0,2946
T S 0.5 160 383,6 27674 3,22 5,5277
o e e Se hetps e i S g R R B e ’ 200 49250 | 28554 | 349 6.8208
= 240 464,6 2939,9 3,82 8,2374
o P T e T e e T 280 503,4 3022,8 4,20 9,7710
L SR Ea g eESEdEEE S 320 5416 3105.5 4,61 11,4169
IS RS RS SR ESSRSRSREER 20 1,001 84,8 59,9 1,0033
60 1,017 251,9 65,48 0,4748
éwocmmmommmowmw%magg 100 1,043 419,7 67,93 0,2946
SR8 E A RARSEIAIIZTZZE S 140 1,080 589,5 68,34 0,2119
RTESTFeeseseeReeEESsRTass 1 200 205.0 28275 3.72 3.2800
o - 240 2275 2920,5 3,97 4,0131
CEIR|/I=EESE3I8ESXRIL LT 280 248,0 3008,3 4,31 4,7963
I s 320 2678 3094,0 4,69 5,6345
190 1,141 807,6 66,93 0,1610
R EE RS- R 220 140,6 28492 4,05 2,3438
P e I I g ey 15 240 148,3 2899.3 4,14 2,6027
) 280 162,7 2993,0 4,42 3,1369
sfolesanreegsogrnrargrnog o 320 176,5 3082,1 4,77 3,7083
— — oQ
200 1,156 852,6 66,37 0,1530
oo 240 108,0 2876,3 4,31 1,8860
e B e b s R ) 280 120,0 2976,9 4,53 2,3060
TRRSILCCETRLRILRERIRES 320 130,8 3069,8 4,85 2,7430
360 141,0 3159,5 5,24 3,1990
B R R R T 400 151.2 3248.1 5.66 3,6748
et e S s o e s Shor e S aw Sr Sar S 200 1,156 852,8 66,41 0,1530
240 84,0 2851,0 4,51 1,4600
@ (L Oy v D Oy oy S T Oy 6 Oy o8, 25 ggg 94,0 29598 4,65 1,8100
vl agsonEdlesegddgegdgd 103,0 3057,1 4,94 2,1600
e e 360 112,0 3149,6 5,30 2,5400
400 120,0 3239,9 5,78 2,9300
— v = v —
e g" = ;” = = E Eﬁ §- E, g" Eﬁ oc} g» el 2‘ o 2" Hpumeyanue. Hudpsl, pacronokxeHHbIe BbIMIE KUPHON JIMHUM OTHOCATCS K
BOJIE, HIDKE — K [IEpErpeTomy Iapy.




Tab6numa 6. CpeaHue m3odapHble 00beMHbIE TEILUIOEMKOCTH Ta30B M BO31yXa,

Tabnuma 9. du3nyecKkHe XapaKTepUCTUKH BO3AyXa (YHCINTENb) H NMPOAYKTOB

cropanust

(3HamMeHaTeJb)

cpeaHero

cocTaBa

(ty0 = 0,115

Tro, = 0,13) npu p=0,0981 MIla (1 Kre/em)

kJ/(m° - K)
I"a3ber Bonaro#t Boznyx
Temnepatypa, 1ap =
oC cyxoi BJIAJKHBIN
’ Cco, Cny CH,0 C C, mpu
C.B. d= 0’01
0 1,60 1,30 1,50 1,30 1,32
200 1,79 1,30 1,52 1,31 1,33
400 1,93 1,32 1,57 1,33 1,35
600 2,04 1,34 1,62 1,36 1,38
1000 2,20 1,40 1,72 1,41 1,44
1400 2,31 1,44 1,83 1,45 1,48
1800 2,39 1,47 1,92 1,49 1,52
2200 2,45 1,50 2,00 1,51 1,55
Tabnuma 7. OcHOBHBIE XapaKTePUCTUKH TONJINB
VYnenbHas
Teopetnueckuii OneMeHTapHbIH cocTaB TerioTa
00BeM, M /KT Bun, paboueii Macchl TorMBa, % cropaHus
Mapka HU3IIAs
- IIPOJTyKTOB u B paboueit
XOTo 1 Hommoro rocTt | s NP | A | W Macce
Bos- cropa- TONTMBEA T TOILTHBA
nyxa o b
ye | Vr KI[)I?/KF
MortopHoe
10,85 11,73 AT T'OCT | 85,16 12,40 | 0,40 | 0,24 | 0,25 | 0,05 | 1,50 41594
1667-68

Tabnuna 8. 3navenne K03 PUIHEHTOB TENI0BOI IP(PEeKTUBHOCTH KOHBEKTHB-

HBIX l'lOBerHOCTei;l Harpesa BCoMoraTe/JibHbIX KOTJIOB

Koadunuenr rermno-

IosepxHOCTB Tun BOIi
Harpesa KOTJIa >bexTuBHOCTH Y/
IMTapoo6pazyromas ABTOHOMHBIH 0,49 -0,56
BOIOTPYOHBIH
BEpTHKaNbHBIH (cM. puc. 1.1)
IMaponeperpeBaTeinbHast:
BEPTUKAJIBHOTO THIIA To xe 0,68 -0,72
3MEEBUKOBOIO TUIIA -//- 0,80 -0,88
DKoHOMal3epHast -//- 0,55-0,70
BoznyxononorpeBaTenbHast -//- 0,75-0,85
IMTapooGpazyromas ABTOHOMHBIH Ta30TPyOHBII 0,60 - 0,65
-//- YTHJIM3AIMOHHBIA Ta30TpyOHBIH 0,70-0,75
YTHIIM3aIIUOHHBIA
JIroGast U3 yKa3aHHbIX BBIILIE ra3oTpyOHBbIi 0,60 — 0,65

23

6 2 6 2
v-10%, | 2-102, v-108, | 2102,
6, °C | P| 6,°C| st | P
M-/c BT/(M : K) M-/c T (M' )

0 132 2,43 0,70 1100 200 8,46 0,72
11,9 2,28 0,74 188 11,75 0,57

238 3,19 0,69 223 8,87 0,73

100 208 3,13 0,67 1200 211 12,56 0,56
34,8 3,87 0,69 247 927 0,73

200 316 412 067 | 1390 234 1349 | 055
482 4,48 0,69 247 927 0,73

300 43,9 4,84 0,65 1400 234 13,49 0,55
62,9 5,05 0,70 300 1,02 0,73

400 57.8 5,70 0,64 1500 282 15,35 0,53
79,3 5,62 0,70 327 10,38 0,74

500 73.0 6,56 0,62 1600 307 16,28 0,52
96.7 6,15 0,71 355 10,75 0,74

600 89,4 742 0,61 1700 333 17,33 0,51
115,0 6,66 0,71 384 11,11 0,74

700 107,0 8,27 0,60 1800 361 18,14 0,50
135,0 7,14 0,72 415 11,45 0,74

800 126,0 9,15 0,59 1900 389 18,96 0,49
155,0 7,16 0,72 448 11,86 0,74

900 144,0 10,01 0,58 2000 419 19,69 0,49
177,0 8,05 0,72 478 12,09 0,75

1000 167,0 10,9 0,58 2100 450 20,07 0,48
JIiist MPOAYKTOB CrOpaHusi MHOTO COCTaBa 3HAYCHUS 3THX Mapamer-
POB  HaJ0 YMHOXHUTh Ha COOTBETCTBYIOIIHE  KOIPPHUIIMEHTHI

M M, M o » 3HAUECHHME KOTOPBIX IPHBEIEHbI HA PHC. 3.
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IIPHUIOKEHME ottt

Konvieanoeé Baraoumup Buxmoposuu

TemnoBoii pacuér
BCIIOMOraTeJIbHOr0 ABTOHOMHOT 0
NIApOBOI0 KOTJIoArperara

Meronuueckue yka3aHus

Penaxrop H.C. Anéwuna
Koppexkrypa u Bépctka /. B. boedanos

INoanucano B nevats 26.08.13.
®opmar 60%x84 '/, TapanTypa «Taiimcy.
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OEJIEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
®DenepajibHOE FOCYAAPCTBEHHOE OI0KETHOE
o0pa3oBaTe/lbHOE yUpeKIeHHe
BbICIIEr0 00pa30BaHUA
«BoJkekuii rocyapcTBeHHbIH
YHHBEPCHUTET BOJHOI0 TPAHCIIOPTA»
(®I'bOY BO «BI'YBT»)

Kadpenpa DCIY

3kypca20 /20  ydeOHOro roga

Dk3ameHaluOHHbIN OuieT Ne 1
no nucuurinHe «CynoBbie KOTEIbHbIE
¥ TIAPOIIPOU3BOAIINE YCTAHOBKH U UX

OKCILTyaTausa»

1.OcHOBHBIC XapaKTCPUCTUKHU BCIIOMOI'aTCIIbHBIX KOTJIOArperaTos.

2. Texanueckass  dKCIUTyaTaus

BCIIOMOIaTCJIbHbBIX ABTOHOMHBIX u

YTUJIA3ALUOHHBIX KOTJIOB U TEXHUYECKUN HAA30P 32 UX SKCILTyaTAIUECH.

3aB. Kadempoit CDY

fﬁ?@?f
OEJIEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
PenepabHOe FOCYAApPCTBEHHOE 0I0I:KETHOE

o0pa3oBaTeIbHOE yUpeKICHHe
BbICIIEr0 00pa30BaHMA

«BoJsKcKkHii rocyapCcTBeHHbIH

YHUBEPCUTET BOJHOI0 TPAHCIOPTa»

(®I'60OY BO «BI'YBT»)

Martsees 10.1.

Kadenpa DCIY

3kypca20 /20  ydeOHOro roma

DK3aMeHanoHHbI Omiet Ne 2
o guciuiinHe «Cy10BbIe KOTEIIbHbBIC
Y TIapPOIIPOM3BOAIINE YCTAHOBKH U UX

OKCIITyaTalus»

1. OcHOBHBIE TIIOKa3aTeiIM KadecTBa ITMTATEIILHOM M KOTJIIOBOM BOJEI,

KOHTPOJIMPYEMBIE B MPOLIECCE IKCILITyaTalUH.

2. HpaBI/IJIa TEXHUYECKOMU OKCILTyaTalur CyaAOBbIX KOTCJIbHBIX YCTAHOBOK

3a. Kadenpoit 5COY

Martsees [0.1.




Kadpenpa DCIY
3kypca20 /20  ydeOHoOro roga

OEJIEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOT' O
TPAHCIIOPTA
DenepanbHOE TOCYAAPCTBEHHOE GIO/IZKETHOE o

0BpPA3OBATETBHOE YADEATEHHE Dx3aMeHalMOHHEIN OmneT Ne 3
BbICIIEr0 00pa30BaHUA

«BoKcKuii rocy 1apcTBeHHbIii 110 qucuuiuinHe «Cyq0Bble KOTEIIBHBIE U

YHHBEPCUTET BOAHOI'O TPAHCIIOPTa»

(PI'BOY BO «BI'YBT») MMapoIrpon3BOAAIINC YCTAHOBKH U UX

OKCILTyaTausa»

1. TexHuueckas SKCIUTyaTalsl BCIIOMOTaTEIbHBIX ABTOHOMHBIX U
YTUIN3AIMOHHBIX KOTJIOB M TEXHUYECKUIN HAJ30P 3a UX AKCIUTyaTaluei.
2. OnpeneneHre CyMMapHOTO 00beMa ABIMOBBIX Ta30B MPH MOJTHOM FOPEHUH.

Martsees 10.1.

3aB. Kadempoit CDY

Kadenpa DCIY
3kypca20 /20  ydeOHOro roma

f@;@?}f
OEJEPAJTBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOI'O
TPAHCITIOPTA
PenepabHOe FOCYAApPCTBEHHOE 0I0I:KETHOE o

0BpAI0BATETLHOE YIDEATEHHE DK3aMeHallMOHHEIN OmeT Ne 4
BbICIIEr0 00pa30BaHMA

«BOJIKCKHIA TOCYapPCTBEHHBII 10 AU CIOUIIIIMHE ((Cy,[[OBBI@ KOTCJIBHBIC U

YHHBEPCUTET BOJHOI'0 TPAHCIOPTA»

(PI'BOY BO «BI'YBT») MapoIrpon3BOAAIINC YCTAHOBKH U UX

OKCINTyaTanus»

1. TemmoBoii OamaHC IS BCIOMOTATEIBHOTO aBTOHOMHOI'O ITapOBOTO

KoTiaoarpcerara.
2. HpI/I‘—II/IHLI HU3MCHCHHA TCXHHUYCCKOI'O COCTOAHUA J3JICMCHTOB KOTCJIBHBIX

YCTAaHOBOK.

3aB. Kadenpoit 5COY Martsees 10.1.




Kadpenpa DCIY

7 e ﬂ !

I & <« f
®ELEPAJLHOE ACEHCTBO 3kypca20 /20  ydeOHoOro roga

MOPCKOI'O ¥ PEUHOT'O

TPAHCIIOPTA

DenepalibHOE TOCYAAPCTBEHHOE DIOXKETHOE o

0BpPA3OBATETBHOE YADEATEHHE DK3aMeHaIMOHHbIN OmieT Ne 5

BbICIIEr0 00pa30BaHUA
«BOJKCKH rOCY1apCTBeHHbIIi o auciuiinHe «Cy/10Bbie KOTEIbHbBIC U

YHHBEpPCHUTET BOJHOI'0 TPAHCIOPTA»
(®TBOY BO «BI'YBT») MIapONPOU3BOIAIIME YCTAHOBKHU U UX

OKCILTyaTausa»

I. HapaMeTpLI N KOHTPOJIb I'OPCHUSA TOIIKKM dBTOHOMHOI'O KOTJIOarperara, Inpu

HaJIMYUU Ta30aHAIM3aTOPA U MPU €T0 OTCYTCTBUMU.
2. CocraB, Ha3HaueHHe, TpeOOBaHUS K TOMOYHBIM  YCTPOWCTBaAM

KOTJI0arperaTosB.

3aB. Kadenpoit 2COY Marsees 10.1.

Kadenpa DCIY
3kypca20 /20  ydeOHoOro roga

®EJIEPAJTBHOE ATEHCTBO
MOPCKOTI'O 1 PEYUHOT'O
TPAHCIIOPTA
CDezlepa.nbﬂoe rocyiapcrBeHHoe ﬁlOI[?KeTHOB v
0B pPAI0BATETEHOE YIDEATEHIE DK3aMeHanoOHHbIN OmeT Ne 6

BbICIIEr0 00pPa30BaHMA C
e —— 10 JUCHUIINHE «Cyn0BbIC KOTEIbHBIC

YHHBEPCUTET BOJHOI'0 TPAHCIOPTA»
(®Ir'vOY BO «BI'YBT») IMapoIIPOU3BOIAIINEC YCTAHOBKH U X

OKCILTyaTalus»

1. Ynoyck Boapl. [IpyurHbI BBI3BIBAIOIIUE YITYCK BOABI U €70 MOCIEICTBUS.
2. IlpuHuun nercTBUs KOTJIOArperara.

Martsees 10.U.

3aB. Kadenpoit COY



Kadpenpa DCIY

< ‘;‘;?
®ELEPAJLHOE ACEHCTBO 3kypca20 /20  ydeOHoOro roga
MOPCKOI'O U PEYHOI'O
TPAHCIIOPTA

®DenepajibHOE FOCYAAPCTBEHHOE OI0KETHOE

o0pa3oBaTe/lbHOE yUpeKIeHHe
BbICIIEr0 00pa30BaHUA

«BoJskeknii rocyapcTBeHHbIH

YHHBEpPCHUTET BOJHOI'0 TPAHCIOPTA»
(®TBOY BO «BI'YBT») MIapONPOU3BOIAIIME YCTAHOBKHU U UX

DK3aMeHanoOHHbIN OmneT Ne 7

10 AN CHUIIJINHC «CYIIOBLIG KOTCJIBHBIC "

OKCILTyaTausa»

1. KotenpHbIii arperar, KOTeabHasi yCTAHOBKA M CUCTEMA TEIJIOCHA0KEHUS

2. OCHOBHBIC IOHATHUS U OIIPpCACICHUA. KJ'IaCCI/I(bI/IKaI_[I/IH KOTJI0arpceraTrosB.

3aB. Kadenpoit 9COY Martsees 10.1.

Kadenpa DCIY

e
I ﬂj
OEJIEPAJIBHOE AI'EHCTBO
MOPCKOI'O 1 PEYUHOI'O
TPAHCIIOPTA
DenepajbHOE FOCYAAPCTBEHHOE O0I0IZKETHOE
o0pa3oBare/ibHOE yUpexKIeHHe
BbICIIEr0 00pPa3oBaHMA

3kypca20 /20  ydeOHOro roma

DK3aMeHannoHHbI Omiet Ne 8

«BoJrKCKHii rocy1apcTBeHHbII 10 AN CHUIIIINHC ((Cy,[[OBBIG KOTCJIBHBIC U
YHHMBEpPCHTET BOAHOI0 TPAHCIOPTA)
(®I'BOY BO «BI'YBT») MapoIrpon3BOAAIINC YCTAHOBKH U UX
OKCINTyaTanus»

1. KotenbHbIil arperar, KOTeabHasi yCTAHOBKA U CUCTEMA TEIIOCHAOKEHUSI.
2. IlpyunHbI aBapuil Cy1I0BBIX KOTI0ArperaTos.

3aB. Kadenpoit 5COY Martsees 10.1.




Kadenpa DCIY

®EJIEPAJIbHOE ATEHCTBO 3 xypea20__/20___ ydebroro rona

MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
DenepajibHOE FOCYAAPCTBEHHOE OI0KETHOE
o0pa3oBaTe/IbHOE YUpekKIeHHe
BBICIIET0 00pa30BAHHUSA
«BoJkckmii rocyiapcTBeHHbIH

YHUBEPCUTET BOAHOI'O TPAHCIIOPTa»
(®I'BOY BO «BI'YBT») MapONPOU3BOIAIINE YCTAHOBKU U UX

DK3aMeHallMOHHBIN OmieT Ne 9

IO AUCHUIIIINHE «CYI[OBBIG KOTCJIBHBIC "

OKCILTyaTalusa»

1. OcHOBHBIE TOTPEOUTENH TEIJIOBOTO MOTOKA, BHIPAOATHIBAEMOI0 KOTEJIbHON
YCTaHOBKOH.
2. IlpnumnHsbl aBapuii Cy10BBIX KOTJIOAIPEraToB.

3aB. Kadenpoit 2COY Martsees 10.1.

Kadenpa DCIY

e
I ﬂj
OEJIEPAJIBHOE AI'EHCTBO
MOPCKOI'O 1 PEYUHOI'O
TPAHCIIOPTA
DenepajbHOE FOCYAAPCTBEHHOE O0I0IZKETHOE
o0pa3oBare/ibHOE yUpexKIeHHe
BbICIIEr0 00pa30BaHMA

3kypca20 /20  ydeOHOro romaa

Dx3aMmeHanroHnHbIi omter Ne 10

«BoJKCKHii rocy1apcTBeHHbII 10 AN CHUIIIINHC ((Cy,[[OBBIG KOTCJIBHBIC U
YHHMBEpPCHTET BOAHOI0 TPAHCIOPTA)
(®I'BOY BO «BI'YBT») MapoIrpon3BOAAIINC YCTAHOBKH U UX
OKCINTyaTanus»

1 TemmoBoit OamaHc JJI1 BCIIOMOTaTEIBbHOTO AaBTOHOMHOTO IapOBOTO
KOTJIoarperara

2. DIIeMEHTHI KOTJIa U UX YCTPOMCTBO.

3aB. Kadenpoit 5COY Martsees 10.1.




Kadpenpa DCIY

®EJEPAJILHOE ATEHCTBO 3xypca20_ /20 yuebmoro rosa

MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
®DenepajibHOE FOCYAAPCTBEHHOE OI0KETHOE
o0pa3oBaTe/lbHOE yUpeKIeHHe
BbICIIEr0 00pa30BaHUA
«BoJskeknii rocyapcTBeHHbIH

YHHBEpPCHUTET BOJHOI'0 TPAHCIOPTA»
(®TBOY BO «BI'YBT») MIapONPOU3BOIAIIME YCTAHOBKHU U UX

Dx3aMmeHanoHHbIi omtet Ne 11

10 AN CHUIIJINHC «CYIIOBLIG KOTCJIBHBIC "

OKCILTyaTausa»

1. ITopsimok BBIBOZIa aBTOHOMHBIX MTAPOBBIX U BOJOTPEUHBIX KOTJIOB U3
JIEUCTBHUSI.
2. OUBUKO-XMMHUYECKHE XAPAKTEPUCTUKU TOIUIMBA. YUTO MOHMMAIOT IOJ

20
IUIOTHOCTBIO TorumBa P4 W Kak PACCUUTHIBAECTCS IUIOTHOCTh MPU TEMIIEpPAType
UCOBITAHUH.

3aB. Kadenpoit 2COY Martsees 10.1.

Kadenpa DCIY
®EJIEPAJILHOE ATEHCTBO

MOPCKOI'O U PEYHOT'O 3kypca20 /20  ydeOHOro roma
TPAHCIIOPTA i

PenepaibHOe rOCYyAapCTBEHHOE 010:KETHOE
o0pa3oBare/ibHOE YUpexKIeHne

BhICIIETO OGpasoBanus DK3amMeHarnoHHbIA oret Ne 12
«BoJkekni rocyiapCcrB¢HHbIU I

YHUBEPCUTET BOAHOT'0 TPAHCIIOPTA»

(©FEOY BO «BI'YBT>) 1o aucuuiuHe «Cy10BbI€ KOTEIbHbBIE U

MapoIrpon3BOAAIINC YCTAHOBKH U UX

OKCINTyaTanus»

1. TermmoBoii OalaHC IS BCIIOMOTaTEIHLHOTO aBTOHOMHOTO BOJIOTPEHHOTO
KOTJoarperara.
2. IlpaBuna TEXHUYECKOW SKCIUTYaTAIlUU CYIOBBIX KOTEJIbHBIX YCTAHOBOK.

3aB. Kadenpoit 2COY Margees [0.1.




Kadenpa DBCIY

®EJIEPAJIBHOE ATEHCTBO 3 kypca20__ /20___ yuebHoro rona
MOPCKOI'O 1 PEYHOT'O
TPAHCIIOPTA
®DeepalibHOE rOCyIapcTBeHHOE OIOZKETHOE o

o0pa3oBaTe/ibHOE YUpesKIeHre 3K3aMeHaHI/IOHHBII/I ouiet Ne E
BbICIIEr0 00pa30BaHUA

«BoJskeknii rocyapcTBeHHbIH IO AUCHUIIIINHE «CyI[OBBIe KOTCJIBHBIC U

YHHBEPCHUTET BOJHOI0 TPAHCIOPTa»
(®I'BOY BO «BI'YBT») MapoIIPOU3BOASAIINE YCTAHOBKHU U UX
DKCILTyaTaIus»

1. CriocoObl peryaupoBaHusi IPOU3BOAUTEILHOCTH YTHIN3AIIMOHHBIX
YCTaHOBOK
2. CrocoObl  perynupoBaHUs IIPOU3BOAUTEIILHOCTH ABTOHOMHBIX

KOTJI0arperaTosB.

3aB. Kadenpoit 9COY Martsees 10.1.

Kadenpa DCIY

®EJEPAJILHOE ATEHCTBO 3xypca20 /20 yuebmoro rona

MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
®DenepajibHOE TOCYAAPCTBEHHOE OI0KETHOE
o0pa3oBaTe/bHOE yUpeKIeHHe
BbICIIEr0 00pPa30BaHMA
«Bozkckmii rocyiapcTBeHHbI

YHHBEPCUTET BOJHOI0 TPAHCIIOPTA»
(®Ir'bOY BO «BI'YBT») MapoIrpon3BOAAIINC YCTAHOBKH U UX

Dx3ameHalMoHHbIN Ouset Ne 14

10 AMCHUIIIINHEC «CYI[OBBIe KOTCJIBHBIC U

OKCILTyaTauus»

1. CxeMbl YCTaAaHOBKH YTHJIM3AIIHOHHBIX 1 ABTOHOMHBLIX KOTJIOArperaToB
2. OCHOBHBIC PEMOHTHBIC pa60T51 110 BCIIOMOTaTCJIbHBIM KOTJIOArperaraM.

3aB. Kadenpoit 5COY Martsees 10.1.




Kadpenpa DCIY

®EJEPAJILHOE ATEHCTBO 3xypca20_ /20 yuebmoro rosa

MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
®DenepajibHOE FOCYAAPCTBEHHOE OI0KETHOE
o0pa3oBaTe/lbHOE yUpexKIeHUe
BbICIIEr0 00pa30BaHUA
«BoJskeknii rocyapcTBeHHbIH

YHHBEpPCHUTET BOJHOI'0 TPAHCIOPTA»
(®TBOY BO «BI'YBT») MapONPOU3BOISIIME YCTAHOBKU U UX

Dx3aMeHanoHHbIN omtet Ne 15

10 AN CHUIIJINHC «CYIIOBLIG KOTCJIBHBIC "

OKCILTyaTausa»

1. ®OuU3NKO-XMMHYECKHE XapaKTEpUCTHUKHA TOIUIMBA. MapKu  TOIUIMB.
DJeMEHTapHBIA COCTAB U TEIJIOTA CTOPaHUs TOILIMBA.
2. BoaHblil peKUM BCIIOMOTaTENBHBIX U YTUIN3ALMOHHBIX KOTJIOAIPETATOB.

3aB. Kadenpoit 9COY Martsees 10.1.

Kadenpa DCIY

[ 3
R ﬂj
OEJNEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
®@enepajbHOE TOCYAAPCTBEHHOE OI0IKETHOE
o0pa3oBaTe/IbHOE yUpeKICHHE
BbICIIEr0 00pPa30BaHMA
«BoJzkekmii rocygapcTBeHHbIH

YHHBEPCUTET BOJHOI'0 TPAHCIOPTA»
(®I'bOY BO «BI'YBT») OKCILTyaTalusa»

3kypca20 /20  ydeOHOro roga
Dk3aMmeHaroHHbIi omier Ne 16
no nucturuinHe «CymoBbIe KOTEIbHBIC U

MapOIPOU3BOIAIINE YCTAHOBKU U UX

1. Koad¢umenT n30bITKa BO3yXa U €ro OIpeiejeHre 10 aHaIu3y IPOAYKTOB
CTOpaHHUs MIPU MOJHOM M HETIOJIHOM F'OPEHUU TOIUIMBA.
2. Boanblil pe’kuM BCIOMOTaTeIbHBIX M YTHIIM3AIIMOHHBIX KOTJIOArPEraTos..

3aB. Kadenpoit COY Martsees 10.1.




Kadpenpa DCIY

e ’g?
®ELEPAJLHOE ACEHCTBO 3kypca20 /20  ydeOHoOro roga
MOPCKOI'O U PEYUHOI'O
TPAHCIIOPTA
®DeepalibHOE rOCyIapcTBeHHOE OIOZKETHOE
o0pa3oBare/ibHOE yUpexKIeHHe
BbICIIEr0 00pa3oBaHMsA
«BoJskeknii rocyapcTBeHHbIH
YHHBEPCHUTET BOJHOI0 TPAHCIOPTa»

(®PT'BOY BO «BI'YBT») SKCILTyaTanus»»

Dx3aMmeHanoHHbIi omtet Ne 17
no nucturuinHe «CymoBbIe KOTEIbHBIC U

IMapoIIpoOU3BOIAIINC YCTAHOBKH U UX

1. OcHOBHBIE XapaKTEPUCTUKH BCIIOMOTaTEIbHBIX KOTJI0ArperaTos.
2. OCHOBHBIE TTIOTPEOUTENH TETUIOBOTO TIOTOKA, BEIPAOATHIBAEMOTO KOTEJIBHOM
YCTaHOBKOW.

3aB. Kadenpoit 2COY Martsees 10.1.

Kadenpa DCIY

®EJIEPAJIBHOE ATEHCTBO 3xkypca20_ /20__ ydebHoro rona

MOPCKOI'O 1 PEYHOI'O
TPAHCITIOPTA
DenepajbHOE FTOCYAAPCTBEHHOE O0I0ZKETHOE
o0pa3oBaTe/bHOE yUpeKIeHHe
BbICIIEr0 00pPa30BaHMA
«BoJkekuii rocyapcTBeHHbIH
YHUBEPCUTET BOJHOI0 TPAHCHOPTa»

Dx3amMeHalMoHHbIN OuseT Ne 18
1o aucuuinae «Cy10BbI€ KOTEIbHbBIE U

MapOIPOU3BOJAIINE YCTAHOBKU U UX

(®Ir'BOY BO «BI'YBT») SKCILTyaTanus»
1. VYcrpolicTBO W NOpUHIUN JEWCTBUSL MapOBOTO U BOJOTPEMHOTO
KOTJIOArperaTos.

2 CrnocoOb1 peryJMpoBaHUs MPOU3BOUTEIIBHOCTH ABTOHOMHBIX
KOTJIOArperaTos.

3aB. Kadenpoit 9COY Martsees 10.1.




Kadpenpa DCIY

®EJEPAJILHOE ATEHCTBO 3xypca20_ /20 yuebmoro rosa

MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
®DenepajibHOE FOCYAAPCTBEHHOE OI0KETHOE
o0pa3oBaTe/lbHOE yUpeKIeHHe
BbICIIEr0 00pa30BaHUA
«BoJskeknii rocyapcTBeHHbIH
YHHBEpPCHUTET BOJHOI'0 TPAHCIOPTA»

Dx3aMeHanoHHbIi omtet Ne 19

10 AN CHUIIJINHC «CYIIOBLIG KOTCJIBHBIC "

(®T'BOY BO «BI'YBT») MApOIPOU3BOJAIINE YCTAHOBKU U UX
AKCIUTyaTaIus»
l. VYcTpoiicTBO ¥ NOpPHHIUI JIEUCTBUS MAPOBOrO U BOIOIPENHOIO
KOTJIOArperaToB.

2. OCHOBHBIC PEMOHTHBIC pa60T51 I10 BCIIOMOTI'aTCJIbHBIM KOTJIOArperaraM.

3aB. Kadenpoit 9COY Martsees 10.1.

Kadenpa DCIY

fﬁ?@?f
®EJTEPAJIBHOE ATEHCTBO
MOPCKOI'O U PEYHOI'O
TPAHCIIOPTA
PenepabHOe FOCYAApPCTBEHHOE 0I0I:KETHOE
o0pa3oBaTeIbHOE YUpeKIeHne
BbICIIEr0 00pa30BaHMA

3kypca20 /20  ydeOHOro roma
Dx3ameHalMoHHbIN Ouset Ne 20

10 ANCHUIIIINHC «Cy,[[OBBIe KOTCJIBHBIC U

«BoJKCcKHii rocy1apCcTBeHHbIN HaponpoOu3BOAAIINE yCTAHOBKA M X
YHMBEPCHTET BOJAHOI'0 TPAHCIOPTA»
(PI'BOY BO «BI'YBT») SKCILTyaTalus»

1. Meroguka pacuera HOPM pacxoJa TOIUIMBA BCIIOMOTaTENbHBIMU
ABTOHOMHBIMHU KOTJI0arperaTaMu.

2 Tonounsle ycTpoiicTBa. HazHaueHue, cocTaB, OCHOBHBIE HEHUCIPABHOCTH.
IIpouecc  cxuranuga  KUAKOTO  ToruimMBa.  DOPCYHKM  KOTJIOArpETaToB.
Knaccudukanus u mpuHIUn padoThI.

3aB. Kadenpoit 5COY Matsees 10.1.




Kadpenpa DCIY

e ’g?
®ELEPAJLHOE ACEHCTBO 3kypca20 /20  ydeOHoOro roga
MOPCKOI'O U PEYUHOI'O
TPAHCIIOPTA
®DeepalibHOE rOCyIapcTBeHHOE OIOZKETHOE
o0pa3oBare/ibHOE yUpexKIeHHe
BbICIIEr0 00pa30BaHUA
«BoJskeknii rocyapcTBeHHbIH
YHHBEPCHUTET BOJHOI0 TPAHCIOPTa»

(®PT'BOY BO «BI'YBT») SKCILTyaTanus»»

Dx3aMmeHanoHHbIi omret Ne 21
no nucturuinHe «CymoBbIe KOTEIbHBIC U

IMapoIIpoOU3BOIAIINC YCTAHOBKH U UX

1. IIpoueccsl TemooOMeHa B KOTIIE.
2. OcHOBHBIE IOKA3aTENIN KaueCTBA MUTATEIBHON U KOTJIOBOU BOJBI.

3aB. Kadenpoit 3COY Marsees 10.1.

Kadempa DCIOY

®EJIEPAJILHOE ATEHCTBO 3xypea20_ /20 yuebmoro roaa

MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
®DenepalibHOE TOCYAAPCTBEHHOE OI0KETHOE
o0pa3oBaTe/IbHOE yUpeKICHHE
BhICIIETr0 00pa30BaHUsA
«BoJsKCKHI rOCy1apCTBEHHbIH

YHHBEPCUTET BOAHOIO TPAHCIIOPTa)
(PI'BOY BO «BI'YBT») IMapoIIPOU3BOIAIINEC YCTAHOBKH U X

DKk3aMeHarMoHHbIN omter Ne 22

IO AU CHUIIJINHE ((CYI[OBBIe KOTCJIBHBIC U

OKCILTyaTalusa»

1. ITpouecchl HUPKYISALMH B KOTJIE.
2. Onpenenenre CyMMapHOTO 00beMa ABIMOBBIX TA30B MPHU MOJIHOM TOPEHUH.

3aB. Kadenpoit 9COY Martsees 10.1.




Kadpenpa DCIY

< ‘;‘;?
®ELEPAJLHOE ACEHCTBO 3kypca20 /20  ydeOHoOro roga
MOPCKOI'O U PEYHOI'O
TPAHCIIOPTA

®DenepajibHOE FOCYAAPCTBEHHOE OI0KETHOE

o0pa3oBaTe/lbHOE yUpeKIeHHe
BbICIIEr0 00pa30BaHUA

«BoJskeknii rocyapcTBeHHbIH

YHHBEpPCHUTET BOJHOI0 TPAHCHIOPTA»
(®TBOY BO «BI'YBT») MIapONPOU3BOIAIIME YCTAHOBKHU U UX

Dx3aMeHanoHHbIN Oomtet Ne 23

10 AN CHUIIJINHC «CYIIOBLIG KOTCJIBHBIC "

OKCILTyaTausa»

1. IIponieccsl TATH B KOTIIE.
2 IIpyunHBI aBapui CyIOBBIX KOTIIOArPETATOB.

3aB. Kadenpoit 2COY Martsees 10.1.

Kadenpa DCIY

®EJEPAJILHOE ATEHCTBO 3xypca20 /20 yuebmoro rona

MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
®@enepajbHOE TOCYAAPCTBEHHOE OI0IKETHOE
o0pa3oBaTe/IbHOE yUpeKICHHE
BbICIIEr0 00pPa30BaHMA
«BoJzkekmii rocygapcTBeHHbIH

YHHBEPCUTET BOJHOI'0 TPAHCIOPTA»
(®Ir'vOY BO «BI'YBT») IMapoIIPOU3BOIAIINEC YCTAHOBKH U X

Dx3amMeHalMoHHbIN OumeT Ne 24

10 ANCHUIIIINHC «Cy,[[OBBIG KOTCJIBHBIC U

OKCILTyaTalus»

1. DyleMEHTBI KOTJIa U UX YCTPOMCTBO.
2. IlpaBuna PPP mno TtexHumueckoMy oOOCITYyKHMBAaHUIO BCIIOMOTATEIbHbBIX

KOTJI0arperaTos..

3aB. Kadenpoit 5COY Martsees 10.1.




Kadpenpa DCIY

®EJEPAJILHOE ATEHCTBO 3xypca20_ /20 yuebmoro rosa

MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
®DenepajibHOE FOCYAAPCTBEHHOE OI0KETHOE
o0pa3oBaTe/lbHOE yUpeKIeHHe
BbICIIEr0 00pPa30BaHMA
«BoJskeknii rocyapcTBeHHbIH

YHUBEPCUTET BOJHOI'0 TPAHCIOPTA»
(®I'BOY BO «BI'YBT») SKCILTyaTaus»

Dk3aMeHanoHHbIN Oomtet Ne 25
no nucturuinHe «CymoBbIe KOTEIbHBIC U

IMapoIIpoOU3BOIAIINC YCTAHOBKH U UX

1. TemmoBoi OamaHCc Uil BCIOMOTaTEIbHOTO ABTOHOMHOIO MapOBOTO
KOTJIOarperara.
2. KoHcTpykuus koTinoarperatoB. BogoykazarenabHbie mpuOopbl. MaHOMETpHI

U TCPMOMCTPHI.

3aB. Kadenpoit 9COY Martsees 10.1.

Kadbempa DCIY

fﬁ?@f
OEJJEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOTI'O
TPAHCIIOPTA
PenepaibHOe rOCYAapCTBEHHOE 010I:KETHOE
o0pa3oBaTebHOE yUpeKIeHHe
BhICIIETr0 00pa30BaHUsA
«BoJsKcKkHii rocyapcTBeHHbIH

YHUBEPCUTET BOAHOT'0 TPAHCIIOPTA»
(®TBOY BO «BT'YBT») KOTEJIbHBIE Y MAPONPOU3BOIAIINE YCTAHOBKH U

3kypca20 /20  yueOHOro roma

Dk3aMeHarMoHHbIN omet Ne 26

M0 JUCHMIUIMHE N0 nucuuiuinie «Cy1oBbie

HX SKCILTyaTalys»

1. TenoBoii 6anaHc 11 BOJAOTPEMHOTO KOTI0arperara.
2 OCHOBHBIE MTOKA3aTEIN Ka4eCTBA MUTATEILHOW U KOTJIIOBOW BO/IBI.

3aB. Kadenpoit COY Margees [0.1.




Kadpenpa DCIY

< ‘;‘;?
®ELEPAJLHOE ACEHCTBO 3kypca20 /20  ydeOHoOro roga
MOPCKOI'O U PEYHOI'O
TPAHCIIOPTA

®DenepajibHOE FOCYAAPCTBEHHOE OI0KETHOE

o0pa3oBaTe/lbHOE yUpeKIeHHe
BbICIIEr0 00pa30BaHUA

«BoJskeknii rocyapcTBeHHbIH

YHHBEpPCHUTET BOJHOI'0 TPAHCIOPTA»
(®TBOY BO «BI'YBT») MIapONPOU3BOIAIIME YCTAHOBKHU U UX

Dk3aMeHanoHHbIN omtet Ne 27

10 AN CHUIIJINHC «CYIIOBLIG KOTCJIBHBIC "

OKCILTyaTausa»

1. IIpoueccsl TemooOMeHa B KOTIIE

2. OCHOBHBIC PCMOHTHBIC pa6OTI>I I10 BCIIOMOTI'aTCJIBHBIM KOTJIOArpcraTtaM.

3aB. Kadenpoit 2COY Martsees 10.1.

Kadenpa DCIY

e
I ﬂj
OEJIEPAJIBHOE AI'EHCTBO
MOPCKOI'O 1 PEYUHOI'O
TPAHCIIOPTA
DenepajbHOE FOCYAAPCTBEHHOE O0I0IZKETHOE
o0pa3oBare/ibHOE yUpexKIeHHe
BbICIIEr0 00pa30BaHMA

3kypca20 /20  ydeOHOro roma

Dk3aMeHaroHHbIi omer Ne 28

«BoJKCKHii rocy1apcTBeHHbII 10 AN CHUIIIINHC ((Cy,[[OBBIG KOTCJIBHBIC U
YHHMBEpPCHTET BOAHOI0 TPAHCIOPTA»
(®I'BOY BO «BI'YBT») MapoIrpon3BOAAIINC YCTAHOBKH U UX
OKCINTyaTanus»

1. OU3NKO-XUMUYECKHE XAPAKTEPUCTUKU TOIUIMBA. DJIEMEHTApHBIM COCTaB U
TEIUIOTa CTOPaHUs TOIJIUBA.
2. ®opcyHkH koTioarperatoB. Knaccudukanus v npuHuuin padboThl.

3a. Kadenpoit 5COY Martsees 10.1.




Kadpenpa DCIY

®EJEPAJILHOE ATEHCTBO 3xypca20_ /20 yuebmoro rosa

MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
®DenepajibHOE FOCYAAPCTBEHHOE OI0KETHOE
o0pa3oBaTe/bHOE yUpexKIeHUe
BbICIIEr0 00pa30BaHUA
«BoJskeknii rocyapcTBeHHbIH

YHHBEpPCHUTET BOJHOI'0 TPAHCIOPTA»
(®TBOY BO «BI'YBT») MapONPOU3BOISAIIME YCTAHOBKU U UX

Dk3aMeHanoHHbIN Oomtet Ne 29

10 AN CHUIIJINHC «CYIIOBLIG KOTCJIBHBIC "

OKCILTyaTausa»

1 TemnnoBoil OanmaHC [JIi BCIIOMOTaTEIbHOTO AaBTOHOMHOTO IapOBOIO
KOTJIOarperara.
2.BoaHBIN peKUM BCIIOMOTATENBHBIX KOTJIOArPETATOB.

3aB. Kadenpoit 9COY Martsees 10.1.

Kadenpa DCIY

[ 3
R ﬂj
OEJNEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
®@enepajbHOE TOCYAAPCTBEHHOE OI0IKETHOE
o0pa3oBaTe/IbHOE yUpeKICHHE
BbICIIEr0 00pPa30BaHMA
«BoJzkekmii rocygapcTBeHHbIH

YHHBEPCUTET BOJHOI'0 TPAHCIOPTA»
(®Ir'vOY BO «BI'YBT») IMapoIIPOU3BOIAIINEC YCTAHOBKH U X

3kypca20 /20  ydeOHoOro roga

Dx3aMeHannoHHbIN OueT Ne 30

10 ANCHUIIIINHC «Cy,[[OBBIe KOTCJIBHBIC U

OKCILTyaTauus»

1. ®U3MKO-XMMHUYECKHE XapaKTEpUCTHKHA TOIUIMBA. YUTO MOHHUMAIOT TMOJ

20
IINTIOTHOCTBIO TOIIJIMBA Pi

2. OCHOBHBIE XapaKTEPUCTUKHU YTHIN3ALUOHHBIX KOTJI0ArperaToB

3aB. Kadenpoit 5COY Martsees 10.1.




YnuyypuH AnekcaHgp NeHHagbeBuY

AvcumnauHa

5.1.0.J128

YCTaHOBKH

CYIIOBI)IG KOTCJIBHBIC U ITApOIIPONU3BOAAIINC

OIIK-2.

CriocobeH MPUMEHATh €CTECTBCHHOHAYYHBIC 1
oO1IenH)KeHEepHbIE 3HAHUS, aHATTUTHUECKHE
METOBI B TPOECCHOHATBHON NeATSIbHOCTH

1. Cy,I[OBLIe KOTCJIbHBIC U ITApOIIPOU3BOAAIINEC YCTAHOBKH

I1K-6.

Crnoco0eH OCYIIECTBIISTh OATOTOBKY,
JKCIUTyaTaIuio, OOHapy)KeHHE HEUCTIPaBHOCTEH
¥ MepbI, HeOOXOMMEIC [UTS PEIOTBPAIICHUS
MPUYUHEHUS TOBPEXKACHUHN CIETyIOIINM
MEeXaHHM3MaM M CUCTEMaM YIpaBieHus: 1.
I'naBHBIN ABUTATENb U CBSI3aHHBIE C HUM
BCIIOMOTaTeNbHbIe MeXaHu3MbI; 2. [TapoBoii
KOTEJI U CBSI3aHHBIE C HUM BCIIOMOTaTeNbHBIE
MEXaHHU3MBI U TTApOBbIE CUCTEMBI; 3.
BcnomoratenbHble MepBUYHbBIE ABUTATENN U
CBSA3aHHbBIE C HUMHU cucTeMbl; 4. [lpyrue
BCIIOMOTATENbHBIE MEXAHU3MBI, BKITIOYAst
CUCTEMBI OXJIKIEHUS, KOHIUUOHUPOBAHUS
BO3/lyXa U BEHTWIALUU

1. CynoBble KOTEIbHBIE U MAPONPOU3BOASIINE YCTAHOBKH

IK-63.

Crnoco0eH ycTaHaBIMBATH MPUIMHBI OTKA30B
CYZOBOTO 000pYIOBaHMS, ONPENEIATD U
Crnoco0eH ycTaHaBIMBATh MPUINHBI OTKA30B
CYJOBOTO 000pyIOBaHHUSA, OLIPEACIIATE U
OCYILECTBIIATH MEPOIIPUATHS 110 UX
PEIOTBPALICHUIO

1. Cy,I[OBLIe KOTCJIbHBIC U ITApOIIPOU3BOAAIINEC YCTAHOBKH

IK-36.

CriocobeH ocymecTBIATE BEIOOp 000PYAOBaHHMS,
9JIEMEHTOB M CHCTEM 000PYIOBaHUS ISl 3aMEHbI
B IIpoLiecce HKCILTyaTallUU CyJ0B

1. Cy,I[OBLIe KOTCJIbHBIC U ITApOIIPOU3BOAAIINEC YCTAHOBKH

2.TecTtoBble BOnpocCbLI N0 AucuunsiinHe «Cy,EI,OBbIe KOoTeJibHbIe U

naponpousBoasiune yCTaHOBKN»

3apgaHue OlMK-2-1

1. Nocne HanoAHeHMA KOT/a BOAOM

2. Mepen Hano/HEHMEM KOTNa BOAOM

3. Mocne Hayana KMNeHus BOA4bl B KOT/N1€

Ilpouumaiime mexcm u gvloepume npasuIbHyLL OMeem
BepxHuii npolyBOUHBIH KJIallaH 3aKpPbIBACTCSI:

4.Mocne npoBepKM paboTocnocobHOCTUN NPeAOXPaHUTENbHOMO KAanaHa

OTBerT:

ObocHoBaHMe Bblbopa oTBETAa:




3apgaHue OlMK-2-2
Mpoyumaiime mekcm u ycmaHogsume coomeemcmaue

KoadduumeHT M3b6bITKa BO3ayxa Npu paboTe KOTebHOM YCTaHOBKM HAaxXo4MTCA B Npeaenax:

1.1.05-1.2
2.1.8-2.2
3.1.3-1.7

OTBerT:

O6ocHoBaHMe BbIbOpa oTBETa:

3apgaHue OlMK-2-3

Ilpouumaiime mexc, 6videpume 6ce nPAgUNbHBIE 6APUAHMBL OMGEMA U 3ANULLIUME APZYMEHNbL,
obocnoevlealouue evibop omeema

HapyLlueHune coneBoro pexuma B KOT/le CKaxKeTca:
1. Ha Temnepatype AbIMOBbIX ra3oB

2. Ha BnaxHocTu napa

3. Ha A0NroBe4HOCTN AbIMOrapHbIX TPYH

4.Ha pacxog tonaunea

5.Ha temnepartype napa

OTserT:

ObocHoBaHMe Bbibopa oTBETAa:

3apaHune OlMK-2-4

Ilpouumaiime mexcm u ycmanogume nocnedo8amenbHOCHy Oeicmeuil.
MopAdoOK AeNcTBMIA MPU BOSHUKHOBEHMM HEUCNIPABHOCTM AblMOrapHoW Tpy6bl (Mpoxyannack)

1.YMmeHbWWUTb NOgady TONAMBA
2.CHM3MTb Nogavy BO3ayxa B TOMKY
3. CHM3UTb faBneHue napa
4.MpeKkpaTTb Nogady Tonamea

5. MOXHO NpogonXKuTb paboTy

6. CbpocuTb gaBneHue napa

OtBerT:



Ob6ocHoBaHMe BbIbOpa oTBETaA:

3apaHue MK-6-1
IIpouumaiime mexcm u 6vlOepume npasuUIbHLLIL OMEEM

HasHayeHuMe skoHOMaW3epa KoTna:
1.MpeaBapuTeibHbIM NOAOTPEB BOAbI
2.MpepBapuTenbHbI NOoAOrpPes BO3ayxa
3.MpeaBapuTenbHbIA NOAOrPEB TON/IMBA
4,Harpes BOAbl 40 KMNEHUA

OTserT:

ObocHoBaHMe Bblbopa oTBETA:

3apaHue MK-6-2

Mpoyumaiime mekcm u ycmaHosume coomeemcmeaue
KNJ, scnomoraTesibHOro NapoBoro KoT/1a 6nKe BCEro K:
1.40%

2.80%

3.98%

4.50%

OTgerT:

ObocHoBaHMe BblbOpa oTBETA:

3apaHue MK-6-3
Mpoyumaiime mekcm u ycmaHosume coomeemcmeaue

BpeaHble BbIbpoChI Npu paboTe KoTAa:
1. NOx, CH, CO

2. H,0, CO,, 0,, N,

3.NO, CH, CO

4. NO,, C3H4, CO

OTBer:

ObocHoBaHMe Bbibopa oTBETAa:



3apgaHue MNK-6-4

Ilpouumaiime mexcm u ycmanogume nociedosamenbHOCHy Oeicmeuil.
Kakyto nocnenoBaTeibHOCTb AeMCTBUIM Ha40 NPOM3BECTM NPU BBOAE KOT/IA B IKCM/AyaTaLMIO:

1MNpoaysKa TOMNKM KOTAa.
2. HanonHeHue KoTNa BoAOM
3. NoAKAYNUTD K KOTAY TOMNMBO
4.Po3xur KoTha
5. OTKpbITb BEPXHWUIA NPOAYBOYHbIM KnanaH
6. BHewHMt ocmoTp
OTserT:

Ob6ocHoBaHMe BblbOpa oTBETa:

3agaHume MNK-63-1
IIpouumaiime mexkcm u evldepume nPaGUILHLIIL OMEEM

OCHOBHOW MexaHW3M nepeaayum Tenaa oT NPOAYKTOB CropaHMA K CTEHKam Tpy6 B yTUAIM3ALMOHHOM
KoTne:

1.M3nyyeHnem
2.TennonpoBogHOCTbIO
3.KoHBEHKTUBHbIM

4. CnoHbI TeENN00b6MmeH
OTBeT:

Ob6ocHoBaHMe BblbOpa oTBETaA:

3apgaHume MNK-63-2
Mpoyumaiime mekcm u ycmaHoeumes coomeemcmaue

TemnepaTypa yxoAALLMX ra308 BCNOMOraTe/lbHOro KoT/1a B paboyem pexunme JoMKHa 6biTb nopagka, °C.
1.100
2.120
3.200
4.230
5.300
6.310

OTBerT:



Ob6ocHoBaHMe BbIbOpa oTBETaA:

3apgaHue MNK-63-3

Hpouumaiime mexc, evibepume 6ce npasubHble GAPUAHMIBL OMGEMA U 3ANUUIUIE APZYMEHIDL,
o0bocHosbl8aOUUE BbIOOP OMEema
Kakue xumuyeckue 371eMEeHTbI OTHOCATCS] K TOPKOYUM 3JIEMEHTAaM TOIIIMBA

1CO

OtBerT:

O6ocHoBaHMe BblbOpa oTBETaA:

3apgaHue NK-63-4
IIpouumaiime mexcm u ycmanogume noc1e008amelbHOCHb 0elicnauil.

[Tpu HETIOTHOM MOCaIKe MPEIOXPAHUTEIHLHOTO KilariaHa He0OX0aMMO:
1. OTpeMOHTUPOBaATb NPeAOXPaHUTEbHbIM KianaH
2.0TKpbITb BEPXHWUA NPOAYBOYHbIN KnanaH
3.MpeKpaT1UTb No4ady TONAMBa
4. MpeKkpaTnTb NO4avy BO34yXa B TOMKY
5.0cTtyauntb KOTEN
6. Obecneuntb NoAayvy Bo3Ayxa B TOMKY (MpoaysKy)

OTBerT:

ObocHoBaHMe BblbOpa oTBETA:

3apgaHue MNK-36.3.1

IIpouumaiime mexcm u 6vlOepume npasuUIbHLLIL OMEEM
Kakoe 13 nepeyncieHHbIx yTBEPKAEHUA ABNAETCA UCTUHHbBIM?
OnyckHble Tpybbl B NapoBom KoT/e obecneynsatoT

1.CHabeHuWe BOAOWN BOASHOIO KONNEKTopa



2. CHabxeHMe BOAOM cenapaTopa napa
3.MoaBog napa K naponeperpesaTento
4.0TBOA M3NMLLKA BOAbI N3 cenapaTopa napa

OTBerT:

O6ocHoBaHMe BblbOpa OTBETaA:

3agaHue NK-36.Y.1

ﬂpoqumaﬁme meKcm u ycmaHoeumb coomeemcmeue
2. OCHOBHOM MexaHM3M nepesayn Tenaa oT NPOAYKTOB CrOPaHMA K 3KpaHHbIM Tpybam B KoTae

a) n3nyyeHmem

6) TennonpoBOAHOCTLIO;
B) KOHBEHKTUBHbIM
OTgerT:

ObocHoBaHMe BblbOpa oTBETA:

3apgaHue NK-36.B.1
IIpouumaiime mexcm u 6vlOepume npasuUIbHLLIL OMEEM
Mepen naponeperpesatenem nap Ao/KeH 6bITb:
a) cyxmum;
6) BNaXKHbIM:
B) HACbILLEHHbIM;
OTBerT:

Ob6ocHoBaHMe BblbOpa oTBETA:



