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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuubl: CdopmMmpoBaTb KOMMNeTeHUuu obydatowierocs B 0bNacTM KOTENbHbIX YCTaHOBOK
NPOMBILLIIEHHbIX MPEeanPUATUIA, WX NPOEKTUPOBAHWA W 3KCMNyaTauum MpyM MUHUMAIbHbBIX 3aTpaTax 3JHEepreTUYecKumx,
MaTepuanbHbIX U TPYLAOBbLIX pecypcoB, cobnogeHus npasmn 6e3onacHon aKkcnnyaTauumn 1 oxXpaHbl OKpyXKatoLen cpeqbl.

1.2 3apauv AUCUUNNUHGI:

. PaccMoTpeTb YCTPOMCTBO KOTENbHBIX YCTAHOBOK U UX 31IEMEHTOB
. PaccMoTpeTb METOAUKN BbINOMHEHWN TEMMOBOrO U KOHCTPYKTUBHOMO pacyeTa KoTna
. PackpblTeb NpuHUMNLI oBGecrneyeHne paunoHanbHOro TensIoBOCNPUSATUS, HAQEXHON U 3KOHOMUYHOM

paboThbl KOTMa M BCOMOraTernbHOro 0GopyAoBaHus, 3allUTbl OKpyXatoLlei cpeapi

1.3 TpeboBaHMA K npeaBapuUTenbHON NOArOTOBKE OOy4aloLerocs:

MpepnBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMs (POPMUPOBAHNUS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NPY U3y4EHUN AUCLUNNNH:

TennomaccoobmeHHoe 06opyAoBaHWe TEMMOSHEPrEeTUHECKNX NPeanpuUsSTUA

TennomaccoobmeH

TexHuyeckass TepMoauHaMmka

Tonnueo M NPOLECChl TOPEHNsT B TEMNNO3HEPTETUHECKUX YCTaHOBKaX
BooonoarotoBka Ha MCTOYHMKaX 3HEPTnn

2 KOMMETEHUMN OBYYAIKOLLEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMIINHDbI

OlMK-3: CnocobeH AeMOHCTPMPOBaTb NPUMEHEHUEe OCHOBHbIX CMOCOGOB NnonyveHusi, npeobpa3oBaHus,
TpaHcnopTa U UCMOMb30BaHUA TENOThl B TENJIOTEXHUYECKUX YCTAaHOBKAaxX U cucTeMax

3HaTb: TEXHOMOMMIO MPOW3BOACTBA Mapa W ropsyelt BoAbl; KOHCTPYKUMM U NMPUHUMM paboTbl MapoBbIX U BOAOrPEMHbIX
KOTOB, X 3NIEMEHTOB U BCMOMOraTesibHbIX MEXaHU3MOB.

YMeTb: npuUMeHUTb TeopeTUYEecKMe 3HaHWUS K PELUeHU0 MpakTUYeckux 3adad; paspabaTtbiBaTb W BbINOMHATb
MEpOMNPUATAA MO  MOBLILEHUIO 3KOHOMWUYHOCTM U HaOEXHOCTU KOTENMbHOW YCTAaHOBKM W NaporeHepaTopa nyTeM
COBEPLUEHCTBOBAHUS UM PEKOHCTPYKUMW Y3IOB U 3NIEMEHTOB; CaMOCTOATENIbHO MPUHMMATb peLleHust B npouecce
aKcnnyaTauum c Uenblo oGecrneyvyeHust HageXHOCTU U 3KOHOMWUYHOCTU KOTEMNbHOW YCTaHOBKM, 3allUTbl OKpYXaloLLen
cpedbl, noadepxuBaTb ONTUMarbHbIA  pexuMm paboTbl oGopyaoBaHus, obecrneuymBaTb 6e3onacHoCTb  pPaboThbl
obcnyxuBaroLero nepcoHana.

BnapeTb: OCHOBHblE CMOCOObLI NomnyYyeHusi, Npeobpa3oBaHUsi, TpaHCNopTa M MCMONb30BaHUS TEMMOThl U 3MEeKTPUYECKON
3Heprun; paboune npoLecchl B TEMNOBLIX ABUraTeNsaX, YCTPOWCTBO M NPUHLMM UX PaboTbl; KOHCTPYKLUMM U 0COBEHHOCTU
aKcnnyaTauum napoBbIX TYPOUH.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas paboTta

o &
E G MHHoBaL. dopma
HanmeHoBaHue n conepxanue pasgenos, |§ 20O CP H P
~ s 9| JNek Mp. Na6. opmbl | TekyLLero
TEM 1 y4eOHbIX 3aHATUN 3 9® (vachl) .

oL (vacel) | (vackl) | (4yachkr) 3aHATMM | KOHTPONA
Pasgen 1. Knaccudukaums KoTrnos
Tema 1. OcHoBHble TEPMUHBbI n
onpeaeneHus. 3HaveHune KOTENbHbIX
yCTaHOBOK B NPOMBILLNIEHHOM
TenrnoaHepreTuke. Pornb pyCCKUX n
COBETCKMX YYEHbIX B pasBUTUN KOTESbHOM 4 6 4 I
TEXHUKN. Obuwas cxema KOTENbHOMN

ycTaHoBku. Knaccudukaumsi KoTnos.

Tema 2. MaTepuanbHbii 1 TennoBol GanaHc
kotna. OO6wee  ypaBHeHME  TEMOBOrO
GanaHca. Pacnomaraemas ¥ MoONe3HO
3aTpaveHHas TennoTa. [lotepu Tennotbl u 4 6 6 vn
nx onpegenexue. Tennosown Kr[ kotna.

Pasnen 2. Tennosas cxema  KoTna.
XapaKTepuCTUKN U KOHCTPYKLMU KOTMOB U UX
3MNeMeHToB

Tema 3. lMogrotoBka K CXWUraHUO ras3oBoro,
Xngkoro um TBEepaoro Tonnuvea. CyLIJKa n
pasmon Tonnmea. OcCHOBHbIE CUCTEMDbI

MbINENPUIrOTOBIIEHNS. YrnepasvonbHbe | ©

MenbHULbI " 3reMeHTbl cucTem

MbINENPUroTOBNEHMS. CucTembl 4 6 6 nn
TONnMBonoaaum npm UCMONb30BaHNN

GuoTtonnuea.

Tema 4. Tono4yHble npouecchbl U yCTpoMCTBa.
Knaccudukauums, XapakTepUCTUKU " T
nokasaTtenu TOMOYHbIX YCTPOMCTB. CxuraHune
ra3aoBOro M OCOOEHHOCTU CXWUraHUs >XUOKOro
Tonnvea.  KOHCTPYKUMW  TOpPEmnoyvHbIX U
TOMOYHLIX  YCTPOWCTB  ANA CXKuraHus
rasoBoro W wugkoro Tonnuea. CxuraHue
yronbHOM nbinun. [bineyronbHble ropenku u
ux pacnonoxeHve. TOMKM C XNOKUM U
TBEpPAbLIM luNakoyganeHneM. LIMKnoHHble u 12 8 14 nn
BUXpeBble TOMNKW. Knaccudukauma cnoesblx
TOMoK. XapakTepucTvka npouecca ropeHus
TonnvMBa B crioe. ToOMkM [Ans  CKUraHus
TBEPOOro TONAMBaA B MMOTHOM  Croe.
OcobeHHoCcTH opraHmsaumm CXKUraHus
GuoTonnunea B NSIOTHOM M KUMSILLEM CIIOE.




Tema 5. O3nemeHTbl " marepuvanbl
KOTMOB. WcnapuTenbHbie NMOBEPXHOCTU
HarpeBa. KOHCTPyKUMM TOMOYHBLIX 3SKPAHOB,
MOBbILIEHNE  HaAeXHOCTM  uUX  paboThbl.
KoHBeKTUBHbIE ncnaputenbHble
noBepxHOCTM Harpesa. [laponeperpesatenu.
KomnaHoBka naponeperpesaTtenen. MeTtoabl
perynvpoBaHnsi TemnepaTypbl NeperpeToro
napa. Knaccudukaums cuctem
perynvpoBaHnsi TemnepaTypbl NeperpeToro
napa. BoasiHble 3KOHOMaK3epbl "
BO34yxonogorpesarternu. Pornb "
HasHayeHve BOASHbIX 3JKOHOMan3epoB MU
BO3Ayxo~nogorpesaTeneun.

MocnepoBaTenbHOCTb BKIOYEHUS. TEXHUKO-

3KOHOMUYECKME npegensl nogorpesa
Bo3gyxa, BoAbl. KOHCTPYKTUBHbIE CXEMbI.
ABpasnBHbIN N3HOC " Koppo3us
NOBEPXHOCTEN HarpeBa. OuuncTtka

NOBEpPXHOCTEM  HarpeBa  OT  HapyXHbIX
3arpasHeHnin. HasHaueHue u TpeboBaHust K

OrpaXaeHUsAM rasoxogoB KoTna.
KoHcTpykuus obmypoBku. HasHayeHne u
KOHCTPYKLIMK Kapkaca. ApmaTtypa "

rapHutypa. Ycnosuss  paboTbl  MeTanna
koTna.

Pasnen 3. Bonpocbl akcnnyaTauum
KOTEINbHbIX YCTAHOBOK

19

20

nn

Tema 6. OkennyaTtaums KOTENbHbIX
yCcTaHoBOK. [Tyck n octaHoB koTna.

10

nn

T,]




Tema 7. ABapuiHble cuTyauumn npu paboTte
KOTenbHOro 060pyaoBaHus.

JlabopaTtopHaa pabota Ne 1. Bbicokun
ypoBeHb BoAbl B bapabaHe koTna

+150 m™m B. CT.

NlabopatopHass pabota Ne 2. Hwuskui
ypOBeHb BoAbl B 6apabaHe koTna

-150 mm B. CT.

JlabopatopHass pabota Ne 3. [loracaHue
drakena B Tomnke

JlTabopaTopHas pabota Ne 4. [MoHwkeHue
paeneHusi rasza < 10 kla

JlTabopaTopHaa pabota Ne 5. [loBblweHne
paeneHus rasa > 50 kla

JlabopaTtopHaa pabota Ne 6. [MoHwxeHue
nasneHunsa masyta < 0,2 MlMa

JlabopaTtopHas pabota Ne 7. [loHWxKeHue
OaBneHus Bo3ayxa nepes ropenkamm
<0,1«lMa

JlabopatopHasi pabota Ne 8. T[loBhbileHMe
JaBneHus B Tonke kotna > 25 kla
JlabopaTtopHasa pabota Ne 9. OcraHoB
abiMococa

JlabopaTtopHaa pab6ota Ne 10. OcraHoB
BEHTUNsTOpa

JlTabopaTtopHas paboTta Ne 11.
Bbicokas/HU3kaa TemnepaTtypa neperpeToro
napa

JlabopatopHass pabota Ne 12. [lloBhbllleHMe
naBneHust B 6apabaHe kotna Ha 10 % Bbllwe
paspeLueHHoro (> 4,9 Mla)

JlabopatopHasi pabota Ne 13. lNpekpalleHne
nogayv aMekTpo3HepPrm

JTabopaTopHasa pabota Ne 14. Bbixog K3
CTPOsi BCEX YyKasaTenenm YpoBHA BOAbl B
bapabaHe

Wtoro B cemecTpe (Ha kypce ans 3A0)

17

18

nn

KoHcynbTaumm n npoMexxyTouHas
atTecTtaums (Ok3ameH)

51

34

17

78

2,5

33,5

Pasgen 4. Tennoson n aspoguvHaMUYeCKUn
pac4yeTbl KOTeJlbHbIX YCTAaHOBOK

Tema 8. MeTooMka  noBepo4yHOro 7]
KOHCTPYKTMBHOIo pacyeta. Bbibop cnocoba
CKUraHNa W TEenroBOM CXeMbl KOTENbHOro
arperata. PaguauMoHHbIi  TennoobmeH u
BbIOOP KOHEYHOro OXNaXdeHus ra3oB B
Tonke. MeToauka pacdeta TennoobmeHa B
anemeHTax kotna. PacueTr Tonkn, BbLIGOP
KOHEYHOroO OXNnaXaeHns rasoB B  TOMKe.
KOHCTPYKTMBHBIA ~ pacyeT  paguauuoHHOro,
nonypaguaunoHHoro 7] KOHBEKTUBHOIO
naponeperpeBaTers. KOHCTPYKTUBHBIN
pacuyeT BOASIHOMO 3KOHOMaMK3epa "
BO34yxonoJorpesarerssi.

Tema 9. A3poanHaMU4eCKnI pacueTt
KOTenbHoW  ycTaHoBkM. Cucrtembl  raso-
BO3AYLLHOMo TpakTa KoTna.




Pasgen 5. [mngpoovHammka B 3nemMeHTax
KoTna. BoaHbIn pexnm n kayecTso napa

Tema 10. YcnoBus HagexHowW paboThbl
3M1EeMEHTOB KoTna. Knaccudvkaums
ncnapuTenbHbIX cuctem KOTNOB.
MmopoanHammka  UCNapUTENbHBIX  CUCTEM
KOTNOB C €CTEeCTBEHHOW W NPUHYOUTESTbHON
unpkynsauyuen. OCHOBbI METOAUKM pacyeTa
LUUPKYNAUUKM B SNemMeHTax KoTna.

nn

Tema 11. ®PusMko-XMMUYECKME MpoLEeCcChI
npv reHepauum napa 13 nuTatenbHOW BOAbI.
MexaHuam mn  npoueccbl  0GpasoBaHUs
HakKumM W  KOppO3MM Ha  MOBEPXHOCTSIX
HarpeBa. TpeboBaHMS K nNUTaTerbHOW BOAE.
BogHbin pexum koTtnos. [NpodyBka B KOTNax.
CtyneHuyatoe wucnapeHue. TpeboBaHua K

KayecTBy napa. Cenapauus napa.
Mokasatenn kavectBa Bogbl. CocTaBbl
NPUPOAHbIX BOL. Bogonogrotoska.

OcHOBHble CXxeMbl 06pPabOTKM NUTATENbHOMN
BObI.

nn

Pasgpen 6. [loBbllleHWE 3KOHOMMUYECKOM
ahhekTnBHOCTU KOTENbHbIX  YCTaAHOBOK.
BcnomorateneHoe obopyaoBaHue.

T




Tema 12. TexHUKO-9KOHOMUNYECKOEe

obocHoBaHve BblibOpa onTMMarnbsHON
CKOpOCTH rasoB B KOHBEKTUBHbIX
NOBEPXHOCTAX Harpesa. 3HayeHue

nogorpesa Bo3dyXxa ANl  3KOHOMWUYECKOro
CKUraHusi Tonnmea. OKOHOMMYEcKasi OLEeHKa
pPasfUYHbIX CXEM  KOTENIbHbIX YCTaHOBOK.
TexHuko-akJlabopatopHas pabota Ne 15.
HeuncnpaBHocTb npenoxpaHUTENBHOrO
KnanaHa

JlabopaTopHass pabota Ne 16. BspbiB B
TOMKe KOTNMa WM  3aropaHne  ropruYmnx
OTNOXXEHUN B ra3oxogax

JlabopaTtopHaa pabota Ne 17. O6san
OOMypOBKM M HarpeBaHWe Hecywmx BGanok
JoKpacHa

JlabopaTopHas pabota Ne 18.
Bo3HMKHOBEHME NoXapa

NlabopatopHass pabota Ne 19. PaspbiB
rasonposofa 4 12 6 nn
JTabopatopHasi pabota Ne 20. lNpekpalleHne
OEenCTBUI BCeX NUTaTeNbHbIX

HacocoB

JlabopaTopHaa paboTta Ne 21. YpaBHeHue
Tennosoro 6anaHca. Onpegenenne Kl
KOTenbHoro arperata

JlTabopaTopHas paboTta Ne 22.
KoadhpmumeHT nsbbiTka Bo3ayxa
JTabopaTopHas paboTta Ne 23.
ABapuitHble pexumbl koTna. BbisBneHue
HeuncnpaBHOCTEN

JlabopaTtopHasi pabdota Ne 24. OnpepeneHue
TenmnoBow Harpy3kMoHOMMYeCcKoe
obocHoBaHMe BblbOpa TemnepaTtypsbl

yXOoOsLWMX Ta3oB MpU  KOHCTPYMpOBaHMU
KOTEJIbHbIX YCTaHOBOK.

Tema 13. CogepxaHue BpeaHbIX NpuMecen
B Mpoayktax cropaHusi. Knaccudpmkauus
n KOHCTPYKLMS 30/10yNOBUTENEN.
KOHCTpyKUMM  TAro-OyTbeBLIX  YCTAHOBOK.
YpaneHve wnaka, 3onbl U ra3oobpasHbix

NPO4YKTOB. [bivMoBble  TpyObI. Pexxum
paboThl KOTMOB NPOMMPEANPUATHIA. 6 6 nn
OcHoBHble HanpasneHus MoBbILLEHMS
9KOHOMWYHOW paboThbl KOTEmnbHbIX
YCTaHOBOK.
Wtoro B cemecTpe (Ha kypce ans 3A0) 24 12 12 24
KoHcynbTaumm n npoMexytovHas
8 2,5 33,5
aTTtectaums (Sk3ameH, Kypcosow npoekT)
Bcero koHTakTHasa pa6ora u CP no 155 169

AucuuninnHe

4 KYPCOBOE NPOEKTUPOBAHUE
4.1 Uenun n 3agaum KypcoBon paboTbl (MpoekTa): BbiNonHWTL pacyeTbl MO TMMOBBLIM METOAMKAM,
NPOEKTMPOBATL 3NEMEHThI KOTNIa B COOTBETCTBUM C TEXHUYECKUM 3adaHUEM

4.2 TemaTuka KypcoBoun pabotbl (npoekTa): Tennoson 1 a3poaMHAMUYECKMI pacyeTbl KOTENbHOW YCTaHOBKM

4.3 Tpe6oBaHUA K BbINOSIHEHUIO U NPEeACTaBNEHNI0 pe3yfibTaTOB KypCcOBOW paboThl (NpoekTa):
MpoeKT BbINONMHAETCA 00yYalLMMNCS MHOUBMAOYANBHO, C UCMONb30BAaHNEM METOAMK pacyéTa NapoBOro KOTna,
CMpaBOYHOWN NUTEpaTypbl.



PesynbTathl npenctaBnsloTca B Buae oTyeta, obbemom 50 NMCTOB neyaTHOro TeKCTa, coAepxallero
cneayowme obssatenbHble 3NeMeHThl:

. 3CKM3bl PACYETHOWM CXEMbI KOTMA U ero 3reMeHTOB,

. pacyéTbl

. OBYX yepTexen popmata A1(npoaonbHbiA U NONEPEYHbIA paspes koTna),

5. ®OH[ OLLEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALUMU

5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLIEHUBAHUA pe3yNnbTaToB 0by4eHus
5.1.1 NMoka3aTenu oueHNBaHUsA

Kopn
KoMMeTeHLUun

[NokasaTenu oueHnBaHus pe3ynbTatoB o6yquM;|

HanmeHoBaHne oueHOYHOro
cpeacTea

OlK-3

3N1EMEHTOB;

MmeeT npeacTaBneHne O TEXHONMOMMWM MPOU3BOACTBA Mapa U ropsiyeit
BOAbI; KOHCTPYKUMSIX WM MpUHUMNax paboTbl MapoBbIX WM BOAOrPENHbIX
KOTIOB, UX 3IEMEHTOB U BCMOMOraTeNbHbIX MEXaHWU3MOB.

MNpVMeHsIeT TeopeTMYeckue 3HaHUS K PEeLLUEHUI0 MPaKTUYecKUX 3aday;
paspabaTtbiBaeT U
SKOHOMMWYHOCTM "
naporeHepaTopa MyTeM COBEpPLUEHCTBOBaHWS U PEKOHCTPYKLMUM Y3rioB U
pelweHuss B
aKcnnyatauumM c Lenblo obecrnevyeHnss HafeXHOCTU U 3KOHOMWUYHOCTU
KOTENbHOW YCTaHOBKM, 3alUMTbl OKpyXalolleid cpedbl, noadepXuBaTb

BbINOJTHATb
HaOeXHOCTU

MeponpusaTUs
KOTENbHOWN

CaMOCTOATESIbHO  NMpUHUMAaTb

onTUMarnbHbIN  pexum  paboTbl  obopygoBaHusi,  obecne4ymBatb
He3onacHocTb paboTbl 06CNYXMBaKOLLErO NepcoHana.
[emoHcTpupyeT  BnageHve  MeToguKaMuM — pacyeToB  KOTESbHbIX

YCTaHOBOK MO 3adaHHbIM MeTOONKaM

no NOBbILWWEHNIO

Bonpochl
YCTaHOBKM n

cobeceoBaHust

MpakTuko-
OPUEHTUPOBAHHbIE 3a0aHuS
KypcoBow npoekT

YCTHOrO

npotecce

5.1.2 Cucrema un

KpUTEpUU oLleHMBaHUA

Llikana oueHnBaHua

KpuTtepuun oueHnBaHusa chopMnpPOBaAHHOCTU KOMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHasn paboTa

5 (oTnunyHO)

MonHbIR, ncdepnbiBaOWNN  OTBET, SBHO
OEeMOHCTpUpYoLWMIn rnybokoe noHMMaHue
npeameTa W LWIWPOKYD  3pyauumio B
oueHuBaemon obnactu.  Kputuueckun,
OpUrMHanbHbIM NOAXOA K MaTepwuarny.

Kputuyeckoe " pa3HOCTOPOHHEE
paccMoTpeHune BOMNPOCOB,
cBugeTenbCcTByoulee (0] 3HaYNTENbHOMN
camocTosTenbHOM paboTe ¢ MCTOYHMKaMMU.
KayectBO NUCNONHeEHNA BCeX 31eMeHTOB

4 (xopoLuo)

MpaKTUKo-OpMEHTUPOBaHHOE 3agaHne | KypcoBOro MpoeKTa MOMHOCTbI COOTBETCTBYET
BbIMOMHEHO. BCEM TPeBOoBaHUAM.

OteeT CTaHOapTHbIN, B Lesiom

KayeCTBEHHbIi,  OCHOBaH  Ha  BCeX

06s3aTenbHbIX UCTOYHMKAX WHGOPMaLUn.
MpucyTcTBYOT Hebonblwmne npobenbl B
3HaHWAX UMK HECYLLLECTBEHHbIE OLLNOKN.
MpakTUKO-OpUEHTUPOBAHHOE 3agjaHve
BbIMOJTHEHO.

KypcoBon npoeKT BbINOSIHEHA B COOTBETCTBUM
C 3agaHuem. UmetoTca oTAenbHble
odopmIieHns paboThbl HecyLleCcTBEeHHbIE
OLLUMOBKM UMK OTCTYNIEHNS OT NpaBun.

3 (yooBneTBOpUTENbHO)

OTBeT HenorHbIA, OCHOBaHHbIN TOMbKO Ha
NEKUMOHHbIX martepuanax. Mpwn
MOHVMaHWUN CYLLHOCTU MpeaMeTa B Lerom
CyLLeCTBEHHble OWwunbkn unn npobensl B
3HaHMAX Ccpady MO HECKONbKMM Temam,
He3HaHue (nyTaHuua) BaXHbIX TEPMUHOB.
MpaKTnKo-opMeHTNpOBaHHOe 3ajaHne C
HeCyLLeCTBEHHbIMM ownbKamu.

KypcoBoi NpoeKT BbIMNOAHEHO MOSTHOCTLIO, HO C
MHOFOYUCIEHHBbIMU CYLLEeCTBEHHbIMU
owmnbkamu. [lpy 3TOM HapylweHbl npasuna
OPOPMIIEHUA UM CPOKM  NpeacTaBneHus
paboThbl.

2
(HeynoBneTBOPUTENBHO)

HecnocobHocTb oTBETUTL Ha Bonpoc 6e3
nomMoLuu 3K3ameHaTtopa. HesHaHne
3HAYMTENMbHOW  YacTM  NPUHUMNUAnbHO
BaXHbIX 3MNeMeHTOoB ONCUMMIIUHBI.
MHorouncneHHble rpyobie owmnbKu.
MonbiTka ChAMCbIBaHWS,  MCNONb30BaHWSA
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWNCTB
UNM NOMb30BaHUSA MOACKA3KOW  Opyroro
Yyeroseka (BHE 3aBUCUMOCTU oT
YCMELIHOCTAN TaKoW MOMbITKM).
[MpaKTMKO-OpNEHTMPOBaHHOE 3adaHvne He
BbIMOJTHEHO.

OTcyTtcTBME OofHoro unm HECKONbKUX
0653aTenbHbIX 3NIEMEHTOB KYpCOBOIO MPOEKTa,
nmbo  MHOro4YmucrieHHble rpybble  owunbkn B
npoekte, nmMbo rpyboe HapylleHWe npaBun
0ohOpMIMEHNsT  UNNU  CPOKOB  MpeacTaBleHus
npoekTa.

MpeacTaBneHne 4yxoro MNPOEKTa,
nmbo oTKa3 OT NpeACTaBneHNs NpoeKTa.

nnarmar,




5.2 TunoBble KOHTPOIbHbIE 3aaHUSA UNU NHbIE MaTepuarnbl, He06XoAUMbIe AN OLeHKU 3HaHUM, YMEeHUN,
HaBbIKOB U (UNK) ONbITa [EeATENbHOCTU
5.2.1 Nepe4vyeHb KOHTPOJSILHbLIX BONPOCOB

Ne n/n | dopMynNnpoBKN BONPOCOB

Cemectp 5

Tunbl KOoTnoarperaTtos. MapKVIpOBKa KoTnoarperatos.

BbiGop TeMnepaTypbl yXOOALWMX ra3os.

BbiGop TeMnepatypbl Bo3dyxa Ha BXofe B BO3AyXOMnoAorpesaTerib.

HuskoTemnepaTypHasi KOppo3us NOBEPXHOCTEN Harpesa.

HuskoTeMmnepaTypHasa KOppo3usi NOBEPXHOCTEN Harpesa.

PacuéT KI[J koTnoarperarta no npsiMomMy n obpatHomy GanaHcy.

I'IOTele TennoTbl C XMMNYECKUM U MeXaHN4YE€CKMM HEeOXXOroMm.

I'IOTep|/| TennoThbl C yxoadawnmmn razamun.

TennoBown 6anaHc koTnoarperarta. Pacxog Tonnuea.

Cxema KoenbHOW YCTaHOBKU C €CTECTBEHHOW LIMPKYNALMEN Ha TBEPAOM TOMNMNUBE.

OcHoOBHbIe TEPMUHbI U onpeaeneHnsa.

30Mn0BoOW YHOC U3 TONKK

CnoeBas ToMka ans CxuraHms KopogpeBeCHbIX OTXO0O40B

TonoyHble yCTpOI;ICTBa Ona cxXuraHuma rasa n masyrta

KoMnoHoBKa XBOCTOBbIX FIOBerHOCTeVI Harpesa KoTnoarperarta

BbiGop TemnepaTypbl ropsiyero Bo3ayxa Ha BbIXxoAe M3 Bo3ayxonoaorpeBaTens

Pel'eHepaTVIBHble Bo3ayxonoaorpeBaTternu.

PeKynepaTM BHbl€ BOo3gyxonogorpesaresin.

3|a(3|3|a|2|3|3|2|3] 00|~ |a]s|w|n|~

BogsiHble akoHOMan3epbl.

20 Bbibop cxembl naponeperpeBaTenen KoTnoarperaTos.
21 ["a3oBoe perynvpoBaHne Temnepartypbl neperpeToro napa.
22 CxeMbl BKITOYEHMS NapooXaanTenen.
23 MapoBoe perynupoBaHue TemnepaTtypbl napa.
24 dakTophbl, BNMSKOLLME HA U3MEHEHUE TeMMepaTypbl MeperpeToro napa.
25 KoHBeKTVBHbIE NaponeperpesaTenu.
26 PagvaumnoHHble 1 WMpMOoBbLIE NaponeperpesaTenu.
27 HasHauyeHue n knaccudpmkaumna naponeperpeBaTenen.
28 Mapoo6pasytolme NOBEPXHOCTU HarpeBa KoTrnoarperara.
29 Cxema koTnoarperaTa ¢ Xuakvm LinakoyganeHuem.
30 PasomkHyTasi cxema nblfienpuroToBneHus!.
31 3aMkHyTas cxema nbienpuroToBeHus.
32 Cxema KoTna ¢ KUNsLwmum croem.
33 Bbi6op cnocoba cxuraHna Tonnuea( KaMepHbIA,  CROEBON).
34 Cnoco6bl CxXuraHus Tonnmea.
35 Mokasatenu' paboTbl TOMNOYHbLIX YCTPOWCTB.
36 CxeMa npaAMOTOYHOro KoTroarperaTa.
37 Cxema xapoTpybHoro koTnoarperaTta.
38 Cxema KkoTnoarperaTa ¢ NpUHYAUTENBbHOWN LINPKYSLUMEN.
39 Cxema KkoTnoarperaTa "nog Haggoysom".
40 Cnoco6bl LMpKynsLmmn BoAbl B NapoblbiX KOTMAX.
Cemectp 6
41 KotenbHble ctanu. TpeboBaHus, npeabsiBrsieMble K KOTEMNbHbIM CTansaMm. Pacyét Ha NpOYHOCTb

42 Koppo3usa noBepxHocTen HarpeBa. XuMMYecKkass U 3neKTpOXMMU4eckas Kopposus.

43 Sarpﬂ3HeHV|e O4YNCTKa I'IOBerHOCTeIZ HarpeBa oT 3arp;|3HeHvu7|

44 Mpoayska koTnoarperata. banaHcoBoe ypaBHeHWe conewn.

45 CTtyneHyaToe ucnapeHue Boabl

46 |YoenbHble Harpysku 3epkana ucnapeHus M naposoro o6béma GapabaHakoTnoarperarta

47 TpeboBaHua k ynctoTe napa. NpuunHbl 3arpAsHeHUs napa

48 BHyTpnbapabaHHble yCTpoOnCTBa.




49 3aKOHOMEpPHOCTU yHOCA KanernbHOW Briarn napom. CKOpOCTb BUTAHMS Karerb.
50 TpeboBaHusa Kk KavecTBy nuTaTenbHoOW BoAbl. [lokoTrnoBass ob6paboTka BoAbl.
51 MeponpusaTMs Mo MOBBILLEHUIO HA4EXHOCTU LMPKYMALNN.

52 CxeMbl unpKynaummn.

53 PacyéT UMpPKYNSLUMOHHOIO KOHTypa. [BWXYLUMA Y NOME3HbIA Hanopbl.

54 MpocTble 1 CNOXHblE LUPKYNAUUOHHBIE KOHTYPbI KOTIIOB C €CTECTBEHHOMW LMPKYMsSiLUEN.
55 AnexkTpounbTPLI.

56 "MokponpyTkoBbI" 3onoynosutens MM-BTU.

57 MHEepPLMOHHbIE 30/10yNOBUTESNMN.

58 Bbibop TArogyTbeBbIX YCTAHOBOK. XapakTepUCTUKU TArOA4YTbEBbIX YCTaHOBOK
59 PerynupoBaHne TArogyTbeBbIX YCTAHOBOK.

60 TarogyTbeBble ycTaHOBKW. KOHCTpyKuuu. puHUMi OencTBug.

61 AdpoanHaMUYECKMI pacyéT BO3AYLUHOMO TpakTa KOTENbHOW YCTaHOBKW.

62 AspoanHaMU4eCcKnMin pacyeT rasoBOro TpakTa KOTENbHOW YCTaHOBKW.

63 Llenb aspoamMHamuyeckoro pacyéra KOTenbHbIX YCTaHOBOK. Buabl conpoTuBneHMn u ux onpepeneHuve.
64 PacuyéT Bo3gyxonogorpesaTtens.

65 PacuyéTt BogsiHOro 3KOHOMam3epa.

66 Pac4éT KOHBEKTMBHOroO naponeperpesaTens.

67 Pacuyet decToHa.

68 PacuyéT Tonkm ( NOBEpPOYHbLIN TENSIOBOW ).

69 MeToauka KOHCTPYKTMBHOrO TEMfOBOrO pacyéTta KoTroarperara.

70 MeToavka NOBEpOYHOro pacyéTta KoTnoarperaTa.

71 Kapkac n obmypoBka koTna.

72 Apmartypa kotna

73 CamoTsira B KOTENbHOW YCTAHOBKE

74 [MoBepxHOCTHbIE NapooxnaguTenu.

75 HaTpuin-kaTMOHHbBIN MeToq, YMArYeHus Bobl

76 Heaspauna soabl. KOHCTpyKLUMK aeasapaTopoB

77 Pac4eT WwumpmoBoro naponeperpesarensi

78 TennoBon 6anaHc koTnoarperara.

79 OeimoBble TPyObI

80 MpombiBKa napa

81 ABapuiiHble cuTyauum npu paboTte KOTeNbHOro o6opyaoBaHUst

82 Mopsgok ocTaHoBa KoTNa

83 Mopsagok nycka koTna

5.2.2 TunoBble TeCcTOBbIe 3a4aHUs

He npegycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3afaHusA (3agaumn, Kencbl)

OnpepenuTb KONWMYECTBO Tenna nosflyyeHHoe napoM B naponeperpesarerne.
MckogHble AaHHble:

naponpou3BoanTeNbHOCTL kKoTna 17,5 Kr/c;

naBneHue neperpetoro napa 40 6ap

TemnepaTtypa neperpeToro napa 440°C

npupalleHne aHTansum B napooxnagutene Aino= 63 Kpx/kr

OnpenennTb NOBEPXHOCTb HarpeBa 3KOHOMamn3epa.
VcxoaHble gaHHble:

pacxog Bornbl 20 kr/c

TemnepaTtypHbiin Hanop 120°C

nasneHue Bogbl 40 Gap

TemnepaTtypa Boabl Ha Bxoge 150°C

TemnepaTtypa Bogbl Ha Bbixoge 200°C
koadhpmumeHT Tennonepegayn 60 BT/mM2°C




5.3 MeTogu4yeckue matepuansbl, onpegensitowme npoueaypbl OLLleHUBAHUA 3HAHUW, YMEHUI, BNageHun
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn
3a[0MKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHas + MNucbmeHHas + KomnbloTepHOe TeCcTUpoBaHme NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe

Bpemsi Ha noAroToBKy K 3k3aMeHy 45 MWH, B 3TO BPEMSi BXOOMUT MOAroTOBKa OTBETa Ha TeopeTuyeckue
BOMPOCbHI W pelleHMe NpPaKTUYECKO-OPUEHTUPOBAHHOMO 3afaHusi. [ns pacyeToB CTYAEHTY HeobXxoaMmo KMeTb
KanbKynaTop, Takke eMy NpefocTaBnsaeTcs crpaBoyHas MHdopMaLums.

Bpemsi, oTBOgMMOE Ha 3alUWUTy KypCOBOro MpOeKTa He AOSMKHO MpeBbiwatb 15 MWH, BKMoYas KpaTkuiA goknag
no pesynbTataM KypCoOBOrO NMpoeKTa 1 OTBETbI HAa BOMPOCHI.

6. YHEBHO-METOOAMYECKOE N N(H®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
6.1 YuyebHana nutepaTtypa

ABTOp 3arnasuve | M3paTenbCcTBO | log nspaHus | Ccbinika
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
lNy6apes, A. B. MapoTennoreHepupytome Benropon;: http://www.iprbooks
YCTaAHOBK/  MPOMBbILLSIEHHbIX Benropoackui hop.ru/28379.htmi
npeanpuaTyii roCyAapCTBeHHb Il 2013
TEXHONMOMMYECKNI

yHuBepcutet um. B.I.
Lyxosa, O96C ACB

6.1.2 lononHuTenbHas y4yebHasa nutepartypa

N.B. Kanswoga, C.H.|KoTenbHble ycTaHOBKM W http://www.nizrp.nar
CmopoauH naporeHepaTopbl [TekcT]: od.ru/mu0131.htm

mMeToanyeckue yKasaHusi M-Bo obpasoBaHus 1

ans BbIMOMHeHus | Hayku PO, CT16I TYPI. — 2007

KOHTPOmNbHbIX  paboT  Aans Cne.: CNerTypr

CTyOEeHTOB v Kypca

3a04HOro hakynbTeTa
C.H. CwmopoaguH, B.H.|MeTtoabl sHeprocbepexeHus http://www.nizrp.nar
Benoycos, B.IO.|B 3HEpPreTU4ecKuX, M-B0 0BpasoBaHUs od.ru/metod/kpte/10.
JTakoMKuH TEXHONOMMYECKMX Hayku PO, CM6ITYPT. — 2014 pdf

ycraroBKax | “cne.: CnerTyP

CTpouTenbCcTBe [TekeT]:

y4yebHoe nocobue
C.H. CwmopoguH, B.[.|KoTenbHble  ycTaHOBKM 1 https://nizrp.narod.ru
Lunmban, B.H. | naporeHepaTtopbl. M-Bo obpasoBaHus n /metod/kpte/2019_0
Benoycos KoMMblOTEPHBIN  TpeHaxep Haykn P®, BLUT3 2018 3 02 _02.pdf

BK3-75-39 [TekeT] : cnierynTp. - CIo. :

MeToOuYecKMe YyKasaHusa K BLUT3 CrerynTq

nabopaTtopHbIM paboTam
C.H. CwmopoawnH, B.[.|KoTenbHble ycTaHOBKM W https://nizrp.narod.ru
Linmban, B.H. | naporeHepatopbl. /metod/kpte/2019_0
Benoycos ABTOHOMHas M-B0 0BpasoBaHIs! 3 _02_01.pdf

aBTOMAaTU3NpPOBaHHas

KOTernbHass Ha >XWOKOM W Haykn P®, BUITI 2018

cneryntg.- Cne. :

rasoobpasHom Tonnuee AK- BLUITS CM6MYNTA

5 [Tekct] : meTogudeckue

yKkasaHus K nabopaTopHbIM

paboTtam
C.H. CwmopoanH [ wu|Tennoson n M-Bo o6pasoBaHus 1 https://nizrp.narod.ru
Ap.] aspoanHaMUYECKnii Hayku PO, BLUT3 /metod/kpte/2019 0

pacyeTbl KoTemnbHbIX [ CM6IYMTA. - 5-e u3n., 2018 1_19 01.pdf

yctaHoBok  [TekcT ] | nepepa6.u gon. - Cl6. :

y4yeb.nocobue BLUT3 CMnerynTa




C.H. CmopoguH, A.H.|KoTenbHble  yCTaHOBKM U M-Bo obpasoBaHus n https://nizrp.narod.ru
MBaHoB, B.H. | naporeHepatopbl [Tekct ] : Hayku PO, BLUT3 /metod/kpte/2019_0
Benoycos y4yeb.nocobue CcnerynTa. - 2-e uaa., 2018 1_14 _01.pdf
ucnp. - Cl6. : BWT3
cnerynta

6.2 NepeyveHb npodeccuoHanbHbIX 6a3 AaHHbIX U UHOPMAaLUOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHo-6MbnmnoTevHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIMb INYMNTH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

6.3 MNMepe4veHb NNLEH3UOHHOIro u CBOBOAHO pacnpocTpaHAeMoro NporpamMmHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
AutoCADDesign

6.4 OnucaHne maTepmanbHO-TEXHMYECKON 6a3bl, HeOGXO0AMMOM ANA OCYLUECTBNEHUA 06pa3oBaTeNbHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue

MynbTumMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Jocka
JlekunoHHas Y A pyA 5 P a
ayguTopus

CneunanuaupoBaHHasi Meberb, gocka
YuebHas ayautopus

JlabopaTopHble YyCTaHOBKM ANs OnpedeneHns BRAaXHOCTM, 30MbHOCTM W BbiXOAa NeTyumx
BELLECTB TOMNMBa, NnabopaTtopHas yCTaHOBKA AN ONpeAerneHust TennoTbl CropaHusi TOMnuBa,
cTeHn y4qeOHbin "ABTOMAaTM3MpOBaHHas  KOTemnbHasi Ha rasoobpasHoM UM XKMOKOM Tomnnuvee",
nabopaTtopHas yctaHoBka Tennoson Hacoc ¢ MIMCO, koMNbOTEPHbIE TPEHAXEPDI
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