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3asegytowinin kadbegpon NPOMbILLIIEHHOW

TENno3HepreTUKM

OT BbInyckatoLen kadenpbl: CwmopoguH C.H.

3aeegytownin kadegpom

MeToaundeckun otaoen:



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

OlK-3 : Cnoco6eH AeMOHCTPUPOBaTh NPUMeHeHNe OCHOBHbIX CTOCOBOB Nony4yeHus, npeo6pa3oBaHus,
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: pacyeTaMun KOoTeJlbHbIX YCTAaHOBOK MO 3agaHHbIM MeTOAUKamM




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas paboTta

cp dopma
Jlek. Mp. J1ab. (4acs) TekyLlero
(4achkl) | (vackl) | (4acel) KOHTpOIis

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons
3A0)

Pasgen 1. Knaccudmkauus Kotnos

Tema 1. OCHOBHblE TEPMUHbLI U onpeaeneHusi. 3HavyeHne
KOTenbHbIX YyCTaHOBOK B NPOMBbILLITEHHOW
TennoaHepreTuke. Ponb pycCKMX U COBETCKMX YYEHBbIX B
pasBUTUN KOTeNnbHOW TexHuku. ObLliasi cxema KOTerbHOW 4 6 4
ycTaHoBKu. Knaccudmkaums KoTnos.

Tema 2. MatepuanbHbin 1 TennoBow 6GanaHCc KoTna.
Ob6uwee ypaBHeHue Tennosoro 6anaHca. Pacnonaraemas
N nonesHo 3aTpadeHHas Tennota. MoTepu TennoTbl U UX
onpenenexve. Tennoson KM kotna. 4 6 6

Pasgen 2. TennoBas cxema koTna. XapakTepucTuku 1
KOHCTPYKLMM KOTIIOB M UX 3NIEMEHTOB

Tema 3. lMogrotoBka K CXUraHWKO ra3oBOro, XWOKOroO U
TBepgoro Tornmea. Cywka wu  pasmon  TonnuvBa.
OcHoBHble cUcTeMbI NbIIENPUrOTOBIIEHUS. 5
YrnepasmosnbHble  MefbHULbI W 3NIEMEHTbl  CUCTEM
nbinenpurotosrieHns. CuUcTeMbl  TOMMMBOMOAAYM  MNpW 4 6 6
MCrnonb30BaHUK buoTonnmBea.

Tema 4. TonoyHble npoueccbl UM YCTPOWCTBA.
Knaccudmkaums, XapaKTepUCTUKN n nokasaTtenu T
TOMOYHBIX YCTPOMCTB. CXuraHme rasoBoro n 0CobeHHOCTU
CXKUraHus xugkoro Ttonnmea. KoHCTpyKuMy ropenoyHbIX K
TOMOYHBIX YCTPOMCTB OJ1 CKUIFAaHUSA ras3oBOro M XKWMAKOrO
Tonnuea. CxuraHume yronbHoM nbinn. [lbineyronbHble
ropenkn w ux pacrnonoxeHve. TOMKU C XUAKUM W
TBEpAbIM WnakoyganeHnem. LIMKnoHHble u  Buxpesble 12 8 14
Tonkn. Knaccucukauma crnoeBbiX TOMOK. XapakTepucTuka
npoLiecca ropeHust Tonnmea B crnoe. Tonku AN CxuraHusi
TBEpPOOro TOonMAMBa B MMOTHOM cnoe. OcobeHHoCTU
opraHusauum cxuraHuss 6uotonnvMBa B MAOTHOM U
Kunsiwem croe.




Tema 5. OJnemeHTbl " martepuanbl KOTNOB.
WcnaputenebHble noBepxHOCTM Harpesa. KoHCTpykuum
TOMOYHbIX 9KPAHOB, MOBbLILLEHWE HAAEXHOCTU MX paboTbl.
KoHBEKTUBHbIE MCNApUTErnbHbIE MNOBEPXHOCTM Harpesa.
MaponeperpesaTenu. KomnaHoBka
naponeperpeBaTenen. MeToapbl perynnupoBaHusi
TemnepaTypbl  neperpetoro napa. Knaccudukaums
CUCTEM perynumpoBaHus TemnepaTtypbl neperpeToro napa.
BoasHble  okoHOMam3epbl UM BO3gyxonogorpesBaTenu.
Pornb ¥ HasHayeHue BOASHbLIX OSKOHOMan3epoB MU
BO3AyXxonogorpesaTteren. lMocrnepoBaTenbHOCTL
BKITIOYEHWS. TexXHMKO-9KOHOTMUYECcKmne npepernsl
nogorpesa Bo3fdyxa, BoOAbl. KOHCTPYKTUBHbIE CXEMbI.
ABpasvBHbIN M3HOC M KOPPO3MS MOBEPXHOCTEW Harpesa.
Ounctka  noBepxHOCTEW  HarpeBa  OT  HapyXHbIX
3arpsA3HeHnI. HasHaueHune n TpeboBaHus K
OrpaxxaeHnsim rasoxogos KoTna. KoHcTpykumsi
0oOMypoBKM. HasHauyeHMe 1 KOHCTPYKUUWM  Kapkaca.
Apmatypa wu rapHuTypa. Ycnosusi paboTbl MeTanna
KoTna.

Pasgen 3. Bonpochkl akcnnyatauumn KOTemnbHbIX YCTAaHOBOK

Tema 6. OkcnnyaTaumsi KOTENbHbIX YCTaHOBOK. [lyck u
OCTaHOB KoTna.

Tema 7. ABapuiHble cuTyaumm npu paboTe KOTEnbHOro
obopyaoBaHus.

JlabopatopHas pabota Ne 1. BbiCOKMIA ypoBeHb BOAbl B
bapabaHe koTna

+150 MM B. CT.

JlabopatopHasa pabota Ne 2. Hu3kmn ypoBeHb BOAObl B
bapabaHe koTna

-150 mm B. CT.

JTabopaTopHas pabota Ne 3. [NoracaHue dakena B Tornke
JlTabopaTopHasa pabota Ne 4. lNoHwkeHne OaBneHus rasa
<10 kMa

JlTabopaTopHasa pabota Ne 5. lNoBbilweHMe gaBneHus rasa
> 50 klMa

JlabopatopHass pabota Ne 6. [loHwkeHMe [OaBneHus
masyTa < 0,2 Mlla

JlabopatopHass pabota Ne 7. [loHwxeHMe [OaBneHus
BO3AyXxa nepep ropenkamm

<0,1«lMa

JlabopaTopHas paboTta Ne 8. lloBbilueHWe p[aBneHust B
Tonke koTna > 25 kla

NabopaTopHas pabota Ne 9. OcTtaHoB AbIMococa
JTabopaTopHas pabota Ne 10. OctaHOB BeHTUNATOpa
JlabopaTtopHaa  pabota Ne 11. Bbicokasi/Hu3kas
TemnepaTypa neperpeToro napa

JlabopaTtopHasa pabota Ne 12. [MoBbiweHne OaBneHust B
GapabaHe kotna Ha 10 % Bblwe paspelieHHoro (> 4,9
MMa)

JlabopatopHasi pabota Ne 13. [pekpalleHve nogayn
3NEKTPO3IHEPTUN

JlabopaTopHaa pabota Ne 14. Bbixog w3 cTposi Bcex
yKasaTternewn ypoBHs Boabl B 6apabaHe

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm u npoMexyTouHas attectaums (k3ameH)

19 8 20
4 10
IPL
4 17 18
51 34 17 78
2,5 33,5




Pasgen 4. TennoBorM M a’spogvHaMUYECKUM pacyeTbl
KOTEeJ1bHbIX YCTaHOBOK

Tema 8. MeToguka nNOBEPOYHOrO U KOHCTPYKTUBHOMO
pacyeTa. Bbibop cnocoba cxuraHusi U TEMNOBOW CXEMbI
KoTenbHOro arperata. PaguauuoHHbIi  TennoobmeH u
BbIOOp KOHEYHOro OXrnaxaeHusi rasoB B Tonke. MeTtoguka
pacdyeta TennoobMeHa B anemeHTax koTtna. Pacuer
TOMKW, BbIOOP KOHEYHOrO OXITaXKAEHUS ra3oB B TOMKeE.
KOHCTPYKTUBHbIN pacyet pagnaumoHHoro,
nonypaguaunoHHoro 7] KOHBEKTUBHOIO
naponeperpeBatenst. KOHCTPYKTUBHbIA pacyeT BOASHOMO
3KOHOMaK3epa 1 BosgyxonogorpesaTens.

Tema 9. AspoaMHamMMYecKMn  pacyeT  KOTerbHOM
ycTaHoBKkWU. CUCTeMbl ra3o-BO34YLLUHOIO TpakTa KoTna.

Pazgen 5. N'mgpoanHamuka B anemMeHTax KoTtna. BoaHbin
pexum 1 Ka4ecTBo napa

Tema 10. YcnoBusa HagexHow paboTbl 3EMEHTOB KOTMa.
Knaccudmkauus ncrnapuTenbHbIX cUCcTeM KOTIOB.
MmapoanHamuka wmcnapuTenbHbIX CUCTEM  KOTMOB  C
€CTEeCTBEHHON U MpuHyauTernbHoW umpkynaumenr. OCHOBbI
MEeTOOUKN pacyeTa LMPKYNSaUmMM B 3neMeHTax KoTna.

Tema 11. ®PU3NKO-XMMUYECKME MPOLIECCHI NMPU FEeHepauun
napa wu3 nutatenbHoW BoAbl. MexaHuam UK npoueccol
obpa3oBaHuA HakunM U KOPpPO3MM Ha MOBEPXHOCTAX
HarpeBa. TpeboBaHua K nuTatenbHon Bode. BopgHbin
pexum kotnos. [lpogyBka B koTnax. CTyneHuyaToe
ncnapenvne. TpeboBaHua Kk kadecTtBy napa. Cenapauus
napa. lNokasatenu kadectBa BoAbl. CocTaBbl NPUPOOHbLIX
Boa. BoponogrotoBka. OcHOBHble CcxeMbl 00paboTku
nuTaTenbHON BOAbI.

Pasgen 6. lNoBblweHNEe 3KOHOMUYECKON 3PEPEKTUBHOCTH
KOTenbHbIX YCTAaHOBOK. BcnomoraTtenbHoe o6opyaoBaHme.

T




Tema 12. TexHUKO-3KOHOMMYECKOE OBOCHOBaHMe Bbibopa
ONTUManbHON  CKOPOCTU rasos B KOHBEKTUBHbIX
MOBEPXHOCTAX HarpeBa. 3HauyeHue nogorpesa
BO34yxa AN SKOHOMMYECKOTO  CXWraHusi  Tonnwvea.
OKOHOMMYECKAs OLEHKa pasfUYHbIX CXEM KOTESbHbIX
yCTaHOBOK. TexHuko-akllabopaTopHasi pabota Ne 15.
HeuncnpaBHOCTb NpeoXpaHUTENbHOIO KranaHa
JlabopaTtopHasi pabota Ne 16. B3pbiB B Tonke KoTna unu
3aropaHue ropro4nx OTIIOXKEHWUI B ra3oxoax
Na6opatopHass pabota Ne 17. O6GBan 0OMypOBKM W
HarpeBaHue HecyLmx Banok gokpacHa

JTabopaTopHas pabota Ne 18. Bo3HMKHOBEHME noxapa
NabopaTopHast pabota Ne 19. Pa3pbIB razonposoaa
JlTabopaTopHaa paboTta Ne 20. [lNpekpalieHne AeNCTBUK
BCEX NUTATENbHbIX

HacocoB

JlabopaTtopHas pabota Ne 21. YpaBHeHMe TenmnoBoro
6anaHca. Onpegenenune Kl koTenbHoro arperata
JlabopatopHasi pabota Ne 22. KoadhduumeHT u30bITKa
BO3ayxa

JlabopaTopHas pabota Ne 23. ApapuiiHble pPeXUMbI
KoTna. BeisiBneHve HencnpaBHoCTelN

JlTabopaTopHaa paboTta Ne 24. OnpegeneHve TenyioBOW
Harpy3kMoHOMU4eckoe obocHoBaHue BblbOpa
TemnepaTypbl  yXoOsLWMX Fa30B MpPU  KOHCTPYMPOBAHMU
KOTENbHbIX YCTaHOBOK.

Tema 13. CopepxaHue BpefHbIX npumMecen B
npogyktax cropanus. Knaccudumkaumss u KOHCTPyKUMSA
30J10yIIOBUTENEN. KoHcTpykummn TArO-AYThEBbIX
YCTaHOBOK. YdaneHve Lwnaka, 30Mfbl M ra3oo0pasHbixX
npoaykToB.  [biMOBble  TpyObl. Pexnm paboThl
kotnoB npomnpeanpuatuid. OCHOBHblIE  HamnpaBneHus
NoBbILLEHNS 3KOHOMUYHOW paboThbl KOTeSNbHbIX
YCTaHOBOK.

Wtoro B cemecTtpe (Ha kypce gns 3A0)

KoHcynbTaumm n npoMexyTodHasi attectaums (OKk3ameH,
KypcoBas paboTta)

24 12 12

24

2,5

33,5

Bcero koHTakTHasa paborta n CP no gucuunnuHe

155

169

4 KYPCOBOE NMPOEKTUPOBAHUE

4.1 Uenun n 3agaum KypcoBon paboTbl (MpoekTa): BbiNonHWTL pacyeTbl MO TMMOBBLIM METOAMKAM,

NPOEKTnpoBaThb 3J1IEMEHTbI KOT/1a B COOTBETCTBUN C TEXHUYECKUM 3adaHNEM

4.2 TemaTuka KypcoBon paboTbl (MpoekTa): TennoBon 1 a3poaMHAMUYECKMI pacyeTbl KOTENbHOW YCTaHOBKM

4.3 Tpe6oBaHUA K BbINOSIHEHMIO U NPeACTaBMNEHNI0 pe3yfibTaTOB KypCOBOW paboThbl (NpoekTa):
PaboTta BbInonHsieTcs 06y4varoWmMMMCa UHAMBMAYANbHO, C UCMOMNb30BaHMEM METOAMK pacyéTa napoBOro KOTna,

CMpaBOYHOWN NUTEpaTypbl.
Pesynbtathl npeactaBnslOTCA B Buae OTYeTa,
cnegyowme obssatenbHble 3NeMeHThl:

obbemom 50 nuCTOB nevyaTHOro TEKCTa,

. 3CKM3bl PACYETHOWM CXEMbI KOTMNA U €ro SreMeHTOB,
. pacyéTbl
. OBYX yepTexen popmata A1(npogonbHbii U NONEpPeYHbI paspes KoTna),

cofepkaLlero

5. ONMUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEOCTB OLIEHUBAHUSA PE3YNILTATOB
OBYYEHUA



5.1 NMokasarenu oueHnBaHnA

Koo komneTteHumn

MokasaTenu oLeHWBaHUS pe3yrbTaToB 0by4eHNs

OrlIK-3

WmeeT npeactaBneHMe O TEXHOMOMMM MNPOM3BOACTBA Napa W ropsyei Boabl;
KOHCTPYKLMSIX U NPUHUMNAxX paboTbl NMapoBbiX M BOAOrPENHBIX KOTIOB, UX 3/IEMEHTOB
1 BCOMOraTesbHbIX MEXaHU3MOB.

MpuMeHsIeT  TeopeTMYeckne  3HaHWA K pelleHnto  MpaKkTUYeckux  3ajay;
pa3pabaTtbiBaeT W BbINOMHATb MEPOMNPUSTAS MO MOBBLILEHUID SKOHOMUYHOCTU U
HageXHOCTM KOTEeNbHOM YCTAHOBKM M NMaporeHepartopa MyTeM COBEPLUEHCTBOBaHMS U
PEKOHCTPYKUMU Y3II0B U 3MEMEHTOB; CaMOCTOSATENIbHO MPUHWMATbL PELUeHUs B
npouecce 3kcrnnyatauuM C Uenbio obecnevyeHus HageXHOCTU U 3KOHOMMUYHOCTM
KOTENbHOW YCTaHOBKM, 3alUMUTbl OKpYyKatollei cpenbl, NoaaepKuBaTb OMNTUMArbHbIN

pexmm paboThbl obopynoBaHus,
obcnyxumBaroLero nepcoHana.

obecneynBaTtb

6e3onacHocTb paboThl

[emoHCcTpupyeT BnageHne MeToOuKaMW pPacyeToB KOTENbHbIX YCTAHOBOK MO
3a[aHHbIM METOAMKAM
5.2 Cucrtema 1 KpuTepum oueHMBaHUS
KpuTtepum oueHnBaHus chopMUPOBaAHHOCTM KOMNETEHLMIA
LLIkana oueHnBaHuA
YcTHOoe cobecenoBaHme MNMucbmeHHas paboTa

MonHbIN, uWcyepnbiBaOWUn oTBeT, sBHO | Kputnyeckoe " pa3HOCTOPOHHee
OEMOHCTPUpYOLWMIA yboKoe MNOHMMaHWE | pacCMOTpeHne BOMPOCOB,
npeameTa W LWWPOKYKD  3pyauumio B | CBMAETENbCTBYOLEE o] 3Ha4YNTENBLHON

5 (oTnmn4HO) oueHuBaemon obnactu.  KpuTuueckun, | camocTtosTenbHoM paboTe € UCTOYHMKAMW.
OpUrMHanbHbIM NOAXOA K MaTepwuarny. KayectBO  MCMOMHEHUS  BCEX  3MNEMEHTOB

4 (xopoLuo)

MpaKTMKO-OpUEHTMPOBAHHOE 3aflaHne | KypcoBol paboTbl MOMHOCTHI COOTBETCTBYET
BbIMOJTHEHO. BCeM TpeboBaHusAM.

OTtseTt cTaHOapTHbIN, B Lenom

Ka4yeCTBEHHbIN, OCHOBaH Ha BCEX

06s3aTenbHbIX UCTOYHMKAX WHGOPMaLMU.
MpucyTtctBYlOT Hebonbwne npobensl B
3HaHWAX UMK HECYLLLECTBEHHbIE OLLNGKN.
MpaKkTMKO-OpUEHTMPOBaHHOE 3afaHve
BbIMOJTHEHO.

KypcoBas paboTta BbinonHeHa B COOTBETCTBUM
C 3apaHueM. VmeloTca oTAenbHble HapyLUeHus
npasun ohopmreHns paborTsl,
HecyLleCTBEeHHbIe OWNOKN B pacyeTax.

3 (yooBneTBOpUTENbHO)

OTBeT HenonHbIN, OCHOBaHHBIN TOMbKO Ha
NEKUMOHHbIX maTtepuanax. Mpwn
MOHVMaHWUN CYLLHOCTU MpeaMeTa B Lernom
CYLLECTBEHHbIE OWMWBKM unu npobensl B
3HaHMAX Cpady MO HECKONbKMM Temam,
He3HaHuve (NyTaHMLa) BaXXHbIX TEPMUHOB.
[MpakTMKO-OpNEHTMPOBaHHOE 3afjaHue C
HeCyLLEeCTBEHHbIMM oLwnbKamu.

KypcoBasi paboTa BbINofHEHA MOMHOCTLIO, HO C
MHOIOYMCIIEHHBIMU CYLLIECTBEHHbIMU
owmnbkamu. [pu 3TOM HapylleHbl npaBuna
0opOpMIEHNSs  MNN  CPOKU  MpeAcTaBneHus
paboThbl.

2

(HeyooBneTBOpPUTESNBHO)

HecnocobHocTb oTBETUTL Ha Bonpoc 6e3
nomMoLLu aK3ameHaTopa. HesHaHune
3HAYMTENbHOW  YacTM  MpUHUMNUAanbHO
BaXHbIX 31EMEHTOB OVUCLMMNMHBI.
MHorouncneHHble rpyoble ownbKu.
MonbiTka cnUCbIBaHWS,  WUCMONb30BaHMWS
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
UNM MNOmMb30BaHUS MOACKA3KOW  Opyroro
Yernoseka (BHE 3aBMCMMOCTH oT
YCMNELUHOCTU TaKoW NOMbITKW).
MpaKkTUKO-OpUEHTUPOBAHHOE 3aJaHue He
BbIMOSTHEHO.

OtcyTctBUME 0fHOro nnm HeCKOMNbKNX
obs3aTenbHbIX 3MEMEHTOB KypCOBOW paboThl,
nmbo MHOrovvcneHHele rpybble ownbkn B

pabote, nunbo rpyboe HapyleHne npasun
0ohOpMIMEHNsT UM CPOKOB  MpeacTaBleHuUs
paboThbl.

Mpeacraenenne 4Yyxon paboTsbl, nnarvat, nnbo
OTKa3 OT NpeAcTaBneHns paboThbl.

5.3 TunoBble KOHTPONbHbIE 3aaHusA U/UNU UHble MaTepuanbl, UCMOMb3yeMble Arsi OLLeHKN pe3ynbTaToB
obyyeHus
5.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n DdopMynNUpoBKN BONPOCOB
Cemectp 5
1 Tunbl KoTnoarperatoB. MapkupoBka KOTnoarperaTos.
2 Bbi6op TemnepaTtypbl yXoa4LLmMX ra3os.
3 BbiGop TemnepaTypbl BO34yXa Ha BXOAE B BO34yXOMnodorpesarenb.




4 HuskoTemnepaTypHas KOppo3us NOBEPXHOCTEN Harpesa.
5 HuskoTemnepaTtypHas KOppo3usi NOBEPXHOCTEN Harpesa.
6 Pacuét K[ koTnoarperata no npsiMomy u obpatHomy 6anaHcy.
7 MoTepun TENNOTLI C XUMUYECKNM Y MEXAHUYECKUM HEOOXKOIOM.
8 MoTepu TENNOThI C yXOOALLMMM rasamu.
9 TennoBown 6anaHc koTnoarperata. Pacxog Tonnuea.
10 CxeMa KoenbHOWN YCTaHOBKN C eCTECTBEHHOW LIMPKYNSUMEN Ha TBEPAOM TOMMMBE.
11 OCHOBHbIE TEPMUHbI 1 ONpeaeneHns.
12 30M0BOW YHOC U3 TONKK
13 CnoeBas Tonka 4ns cxuraHus KOPoApPeBECHbIX OTXOA0B
14 TonoyHble yCTponcTBa 4S8 CKUraHus rasa n masyta
15 KoMnoHoBKa XBOCTOBbIX NOBEPXHOCTEN Harpesa KoTroarperata
16 Bbibop TeMnepaTtypbl ropsiiero Bo3ayxa Ha BbIXode M3 BO34yXonogorpeeartens
17 PereHepatunBHble BO3gyxonogorpesaTenu.
18 PekynepaTtuBHble Bo3gyxonogorpesareniu.
19 BoasiHble akoHOMawn3epbl.
20 Bbibop cxembl naponeperpeBaTenen KoTnoarperaTos.
21 [a3oBoe perynnpoBaHne TeMnepaTtypbl NeperpeToro napa.
22 CxeMbl BKITlOYEHMS NapooxnaanTenen.
23 MapoBoe perynupoBaHue TemnepaTypbl napa.
24 dakTophbl, BNUSOLINE HA U3BMEHEHNE TEMMEpaTYpbl MeperpeToro napa.
25 KoHBEKTVBHbIE NaponeperpeBaTeniu.
26 PagvaunoHHble 1 LIMpMOBbIE NaponeperpesaTenu.
27 HasHauyeHune n knaccudmkaumna naponeperpeBaTenen.
28 MapoobpasytoLme NOBEpPXHOCTU HarpeBa KoTroarperara.
29 Cxewma koTnoarperaTa € XWUAKAM LunakoyganeHmem.
30 PasomkHyTasi cxema nbinenpuroToBneHus.
31 3aMKHyTasi cxeMa NbINenpPUroToBEHNS.
32 Cxema KoTna ¢ KUNALWUM Croem.
33 Bbibop cnocoba cxurannsa tonnuea( KaMepHbIA,  CNOEBON).
34 Cnoco6bl cxxuraHus Tonnmea.
35 Mokasatenu' paboTbl TOMOYHbLIX YCTPOWCTB.
36 Cxema npsiMOTOYHOrO KoTrnoarperara.
37 Cxewma xapoTpybHoro koTrnoarperara.
38 Cxema koTnoarperaTta ¢ NpUHYANTENbHOW LIMPKYNSLUMEN.
39 Cxema koTnoarperata "nog Hagaoysom".
40 Cnocobbl LMpKynsiLMmn Boabl B NApObIbIX KOTMAX.
Cemectp 6
41 KotenbHble ctanu. TpeboBaHusA, npeabsBrseMble K KOTENbHbIM cTanaMm. Pacyét Ha NpoYHOCTb
42 Koppo3usa noBepxHocTeln HarpeBa. XMMMYecKkasi U 3NeKTpOXMMUYECKas KOpPPO3us.
43 3arpsA3HeHne o4ymncTKa NOBEPXHOCTEN HarpeBa OT 3arpsa3HEHWN
44 Mpoayska koTnoarperata. banaHcoBoe ypaBHEHWE conen.
45 CTtyneHyaToe ucnapeHue Boapl
46 YaenbHble Harpysku 3epkarna mcnapeHus nm naposoro obbéma GapabaHakoTnoarperaTa
47 TpeboBaHua K 4yuctoTe napa. [NpuymHbl 3arpsA3HeHus napa
48 BHyTpnbapabaHHble YCTpPOWCTRA.
49 3aKOHOMEPHOCTN YHOCA KanernbHOW Briarn napom. CKOpOCTb BUTAHMS Karerb.
50 TpeboBaHusa Kk KavyecTBy nutaTenbHOW BOAbl. [lokoTrnoBass o6paboTka BoOAbI.
51 MeponpuaTtvs nNo MOBbIWEHUIO HAOEXHOCTU LIMPKYNSALUMM.
52 CxeMbl uupKynaumm.
53 PacyéT UMpKYNSLUMOHHOIO KOHTypa. [BWXYLUMA Y NOME3HbIA Hamnopbl.
54 MpocTble N CNOXHbIE LUPKYMALUUOHHBIE KOHTYPbI KOTIIOB C €CTECTBEHHOM LMPKYsSLUEN.
55 AnexkTpodunbTPbI.
56 "MokponpyTkoBbI" 3onoynosutens MMN-BTA.
57 MHepLUMOHHbIE 30M0YyNOoBUTENMN.




58 BbiGop TAroaoyTbeBbIX YCTAHOBOK. XapakTepuUCTUKN TArodyTbeBbIX YCTaHOBOK

59 Pery]'ll/lpOBaHI/le TAroAQyTbeBbIX YCTAaHOBOK.

60 TarogytbeBble ycTaHoOBKW. KoHcTpykuumn. MNpuHUMn AencTsus.

61 A3poanHaMmnyeckuin pacyET BO3QYLUHOrO TpakTa KOTENbHOM YCTaHOBKMU.

62 AGDOHMHBMI/I‘-IGCKVIVI pacyeT ra3oBoro TpakTta KOTEeNbHON YCTaHOBKW.

63 Llenb aspoauHaMuyeckoro pacyéta KoTerbHbIX YCTaHOBOK. Buabl conpoTvBneHuMn n ux onpegeneHuve.

64 PacuyéT BO3gyxonogorpeBaTtensi.

65 PacuyéT BogsiHOrO 3koHOMaMn3epa.

66 PacyéT KOHBEKTMBHOrO naponeperpeBaTerns.

67 PacueT cbecTtoHa.

68 Pac4yéT Tonkm ( NOBEPOYHLIN TENIOBOW ).

69 MeToavka KOHCTPYKTMBHOrO TEMSIOBOrO pacyéTta KoTroarperara.

70 MeToguka noBepoYHOro pacyéTa KoTroarperaTa.

71 Kapkac n obmypoBka koTna.

72 Apmartypa kotna

73 CamoTsra B KOTENbHOW YCTaHOBKE

74 [MoBepxHOCTHbIE NapoOXnaguTenu.

75 HaTpuin-kaTMOHHbIV MeTo4 YMArYeHUs Boabl

76 Heaspauns soabl. KOHCTpyKLMKU geaspaTopoB

77 PacueT wmpmoBoro naponeperpesarenst

78 TennoBon 6GanaHc koTnoarperara.

79 JbimoBble TPyObI

80 MpombiBKa napa

81 ABapuiiHble cuTyauun npu paboTe KOTeNbHOro obopyaoBaHuA

82 Mopsagok ocTaHoBa koTNa

83 Mopsagok nycka koTna

5.3.2 TunoBble TeCcTOBbLIE 3a4aHuUs

He npegycmoTtpeHo
5.3.3 TunoBble NPaKTMKO-OPUEHTUPOBaHHbIE 3alaHus (3aAayuu, Kenchbl)

OnpepenuTb KONMUMYECTBO Tenna noflyvyeHHoe NapoM B Maporneperpesarerne.
NexoaHble gaHHble:

naponpounssoguTensHocTb kotna 17,5 Kr/c;

naBneHue neperpetoro napa 40 Gap

Temnepartypa neperpetoro napa 440°C

npupalleHne sHTanbum B napooxnagutene Aino= 63 KIpk/kr

OnpepenuTe NOBEPXHOCTbL HarpeBa 3KOHOMam3epa.
MNcxoaHble aaHHbIe:

pacxog Bonbl 20 kr/c

TemnepaTtypHbIi Harop 120°C

nasneHue Boabl 40 Gap

TemnepaTtypa BoAbl Ha Bxoge 150°C

TemnepaTtypa BoAbl Ha Beixoge 200°C
koadpduumeHT Tennonepenayun 60 BT/mM2°C




5.4 MeTogn4yeckue matepuansl, onpegensirowme npoueaypbl OLLeHUBAHUA pe3yNbTaToB 06y4YeHUs
5.4.1 YcnoBua gonycka obyyvarowerocsi K npoMexXyTo4yHOM aTTecTtaumm u Nnopsaaok NMMKBUAALUK akageMn4ecKkomn
3a40MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHasa + MNMncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHasa

5.4.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe

Bpemsi Ha NoAroToBKy K ak3ameHy 45 MUWH, B 3TO BpeMsi BXOAWUT NOATOTOBKA OTBETa Ha TEOPETUYECKUE BOMPOChHI
M pelleHne npakTU4YecKo-OPUEHTUPOBAHHOTO 3afdaHus. [na pacyeToB CTyAEHTY HEOOXOAMMO MMETb KarnbKynaTop,
Takke eMy NpPefoCTaBnseTcs cnpaBoYHas MHopMaums.

Bpemsi, 0TBOAMMOE Ha 3aLLUTy KypCOBOW paGoTbl HE AOIMKHO MpeBblwaTbh 15 MUH, BKMOYas KpaTkvin goknag no
pesynbTataMm KypcoBoi paboTbl U OTBETHI HA BOMPOCHI.

6. YHEBHO-METOAMYECKOE N NUH®OPMALMUOHHOE OBECNEYEHUE AUCLUIUNIIUHDI
6.1 YuyebHana nutepaTtypa

ABTOp 3arnasuve | M3paTenbCcTBO | log nspaHus | Ccbinika

6.1.1 OcHoBHas y4yeOHasa nutepaTtypa

lNy6apes, A. B. MapoTennoreHepupytowme Benropon: Benropoackuii http://www.iprbooksh
YCTaAHOBK/  MPOMBbILLSIEHHbIX rocyaapCTBEHHbIN op.ru/28379.html
npeanpusaTnii TEXHOMOIMYeCKMit 2013
yHuBepcuteT nm. B.I.
Lyxoea, O6C ACB
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
U.B. Kanswosa, C.H.|KoTenbHble yCTaHOBKM WU http://www.nizrp.nar
CmopoauH naporeHepaTopsbl [TekeT]: od.ru/mu0131.htm
mMeToamyeckue yKasaHusi M-Bo obpasoBaHus 1
ans BbiNonHeHus | Hayku PO, CT6ITYPI. — 2007
KOHTPOSbHbIX ~ paboT  ans Chno6.: CrNerTypPri
CTyOEeHTOB v Kypca
3a04HOro dhakynbTeTa
C.H. CmopoaguH, B.H.|MeTtogbl sHeprocbepexeHus http://www.nizrp.nar
Benoycos, B.IO.|B 3HEepreTN4ecKkuXx, M-B0 0BpasoBaHus! 1 od.ru/metod/kpte/10.
J1akOMKuH TEXHOSTOMMYECKNX waykn PO, CTIGI TYPTT. — 2014 pdf
ycraroskax | “cne.: CnerTyp
cTpouTenscTee [TekcT]: "
yyebHoe nocobue
C.H. CwmopoguH, B.[.|KoTenbHble  yCTaHOBKM 1 https://nizrp.narod.ru
Linmban, B.H. | naporeHepatopbl. M-Bo obpasoBaHus 1 /metod/kpte/2019_0
Benoycos KoMMblOTEPHBIN ~ TpeHaxep Haykn P®, BLUT3 2018 3 02 _02.pdf
BK3-75-39 [TekeT] cnerynTa. - CIe. :
METOoOUYECKME YKasaHus K BLUTS3 CMerynTq,
nabopartopHbIM paboTam
C.H. CmopoauH, B.[.|KoTenbHble  ycTaHOBKM U https://nizrp.narod.ru
LUnmban, B.H. | naporeHepatopbl. /metod/kpte/2019_0
Benoycos ABTOHOMHas M-B0 0BpPasoBaHUS! 3 _02_01.pdf
aBTOMaTU3NpPOBaHHas
KOTeNbHasi Ha >XMOKOM W Hayku P®, BILITS . 2018
cneryntg.- Cne. :
razoobpasHom Tonnumee AK- BLUTO CM6ryMTA
5 [TekcT] mMeTogudeckme
yKkasaHuss K nabopaTopHbIM
paboTtam
C.H. CwmopoanH [ wu|Tennoson n M-Bo o6pasoBaHus 1 https://nizrp.narod.ru
ap.] aspoAnHaMmYeCKnin Hayku PO, BLUT3 /metod/kpte/2019_0
pacueThbl KoTenbHbIX | CNG6IYMATA. - 5-e naa., 2018 1_19_01.pdf
ycTaHoBok  [TekcT ] nepepab. u gon. - CI6. :
y4eb6.nocobve BLUTS CNe6rynTa




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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