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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucuunnuubl: ChopmmpoBaTb KOMMETEHLUMU obydatollerocss B obnact KOTembHbIX YCTaHOBOK
MPOMBILLSIEHHBIX MPEANPUATUA, WX MPOEKTMPOBAHUIA M 3KCMyaTauum Npu MUHMMAaIbHbIX 3aTpaTtax 3HepreTUdeckKux,
mMaTepuarbHbIX ¥ TPYLOBbIX PECYPCOB, COG0AEHNS NpaBun 6e3onacHoii aKCnyaTaumMm n oxpaHbl OKpYKatoLLel cpeabl.

1.2 3apauv AUCLMNNUNHDI:

« PaccMoTpeTb yCTPOMCTBO KOTESNbHbIX YCTAaHOBOK U UX 31IEMEHTOB

« PaccmoTpeTb METOAMKM BbINOSHEHUN TEMSOBOIO M KOHCTPYKTMBHOMO pacyeTa KoTna

* PackpblTb MpuHUMNbLI oBecrneyeHre pauMoHanbHOTrO TEMNMOBOCMPUSTUS, HALEXHON M SKOHOMMYHON paGoThbl
KOTNa v BcromoraTteribHOro 06opyaoBaHus, 3aluUTbl OKpYXKatoLwen cpeapl

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

MpenBapuTenbHasi NOAroTOBKa NpegnonaraeT co3gaHne OCHOBLI AN (POPMUMPOBAHMS KOMMNETEHLMI, YKa3aHHbIX
B M. 2, NPU U3YYEHUN OUCLUNIINH:

TennomaccoobmeHHoe 060pyaoBaHUE TENNO3IHEPreTUYECKUX NPEANPUSATUIA

TennomaccoobmeH

TexHu4yeckasi TepMoanMHamMuKa

Tonnueo n npouecchbl ropeHna B Teny103HepreTn4ecknx yctaHoBKax
BogonoarotoBka Ha UCTOYHUKAX SHEpPrum

2 KOMNETEHUMUN OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

OlK-3: CnocobeH neMoHCTpMpoBaTh NPMMEHeHMe OCHOBHbIX CMOCOGOB Nony4yeHus, npeobpa3oBaHus,
TpaHcnopTa U UCNOJIb30BaHUA TeNNOTbl B TENNIOTEXHMYECKUX YCTAaHOBKaX U cucTemax

3HaTb: TEXHOMOMMIO MPOM3BOACTBA Mapa M ropsidier BoAbl; KOHCTPYKUMU U NPUHLMN paboTbl NapoBbIX Y BOAOTPENHbIX
KOTJ10B, UX 3JIEMEHTOB 1 BCNOMOraTesribHbIX MEXaHU3MOB.

YmeTb: NMPUMEHNTb TeopeTun4veckme 3HaHUA K pelleHUno npakTu4eckunx 3apad, paspaGaTblsaTb N  BbINOJTHATb
MeponpuaTna no noBblLUEHNI0 3KOHOMUYHOCTU W HaOAEXHOCTU KOTenbHON YCTaHOBKM W nNnaporeHepartopa nytem
COBEPLUEHCTBOBAHUSI U PEKOHCTPYKLMU Y3MOB W 3MIEMEHTOB; CaMOCTOSITENIbHO MPUHMMAThL peLleHns B npouecce
aKcnnyatTaunum C uenbto obecneyeHus HaAeXXHOCTU U 3KOHOMWYHOCTU KOTenbHOMN YCTaHOBKU, 3allUThbI Opr)KGPOLIJ,GVI
cpenbl, noamepXuBaTb OMNTUMAsbHbIA  pexum paboTbl oGopypoBaHusi, obecneyvBaTb 6Ge3onacHocTb paGoThl
obcnyxumBaroLLero nepcoHana.

BnapeTb: OCHOBHblE CMOCODLI NMONy4YeHus!, Npeobpa3oBaHusl, TpaHCNOPTa U UCMOMb30BaHUS TEMMOTLI U 3MEKTPUYHECKON
3Hepruu; paboune npoLiecchl B TEMMOBLIX ABUraTensiX, yCTPOUCTBO M NPUHLMN UX paboThl; KOHCTPYKLUM M OCOBGEHHOCTM
aKcnyaTauum napoBbiX TypOuH.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHue 1 cogepxaHue pasgernos,
TeM 1 y4eBHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

KoHTakTHas paboTta

Texk.
(vacel)

Mp.
(vacnbl)

Nab.
(vacnbl)

CP
(4achbl)

MHHOBaL.

dopMbl
3aHATUN

dopma
TeKyLlero
KOHTpONs

Pasgen 1. Knaccudumkaums kotnos

Tema 1. OCHOBHble  TEPMUHbI MU
onpegenenunsi.  3HayeHMe  KOTENbHbIX
YyCTaHOBOK B NPOMBbILLIIEHHON
TennoaHepretuke. Ponb  pycckux u
COBETCKUX YYEHbIX B pasBUTUN KOTENbHON
TexHukn. Ob6wass cxema  KOTENbHOM
ycTaHoBku. Knaccudumkaumsa koTnos.

nn

Tema 2. MaTepmaneHbln 1 TENNOBOK
banaHc kotma. Ob6wee  ypaBHeHue
TennoBoro ©OanaHca. Pacnonaraemas wu
nonesHo 3aTpadyeHHas Tennota. [loTepwu
TEennoTbl U ux onpegenexHve. Tennoson
KMAd kotna.

nn

Paspen 2. TennoBass cxema KoTna.
XapaKkTepuCTUKM U KOHCTPYKLMK KOTIIOB U
MX 9NeMeHToB

Tema 3. lNogrotoBka K CXXUraHuto ra3oBoro,
Xungkoro n TBepgoro Tonnmea. Cywika u
pa3von TonnueBa. OCHOBHblE CUCTEMBI
NbINENPUroTOBEHUS. YrnepasmMornbHble
MenbHULIbI " 3NeMeHThI cuctem
NbINENPUroToBEHUS. Cuctemsbl
TonnmBonoga4yn npwm MCNonNb3oBaHUN
ouoTonnuBea.

nn

Tema 4. TornoyHble npoueccbl WU
YCTPOMCTBA. Knaccudmkaums,
XapaKkTepucTUKU M nokasaTenn TOMOYHbIX
YCTPOWCTB. CxwuraHne rasoBoro "
OCOBEHHOCTU CXUraHus XUOKoro TOnnuBea.
KOHCTPYKUUN TrOPENOYHbIX U TOMOYHbIX
YCTPOWCTB ANS CXWUraHus rasoBoro MU
Xugkoro Tonnuea. CxuraHue YronbHOu
nbinu. [bineyronbHble rOpenkn un  ux
pacnonoxeHwe. TonNkM C Xuakum wn
TBEPAbIM WakoyaaneHmem. LIMknoHHbIe n
BUXpEBbIE TOMKWN. Knaccudumkauns
CnoeBbIX TOrOK. XapakrepucTtuka
npouecca ropeHnsa Tonnmea B cnoe. Tonku
Ona  CKuraHns  TBepaoro TonnveBa B
nnotHom cnoe. OcobeHHOCTU opraHM3aunm
CKurauums ©OuotonnmMBa B MMAOTHOM MU
KunsiLem croe.

12

14

nn




Tema 5. OnemeHTbl " Marepuansl
KOTMOB. WcnaputenbHble  NOBEPXHOCTU
HarpeBa. KOHCTPYKUMW TOMOYHbLIX 3SKPaHOB,
MOBbILIEHNE  HAAEeXHOCTU ux  paboTbl.
KoHBEKTMBHbIE UCNapuTenbHbIE MOBEPXHOCTU
HarpeBa. [laponeperpeBatenn. KomnaHoBka

naponeperpesaTesnen. MeToapbl
perynMpoBaHusi TemnepaTtypbl MNeperpetoro
napa. Knaccudmkaums cuctem
perynMpoBaHusi TemnepaTtypbl MNeperpetoro
napa. BoosiHble 3KOHOMaK3epsbl n
Bo3agyxonogorpesaTtenu. Ponb n HasHadeHne
BOASHbIX 3KOHOMal3epoB 7]

BO34yxonogorpesaTenen.
nOCHe,ElOBaTeﬂbHOCTb BKITIOYEHUSA. TEexXHUKo-

3KOHOMUYECKUNE npegensl nogorpesa
BO3gyxa, BoAbl. KOHCTPYKTMBHbIE CXEMbI.
AbpasnBHbI N3HOC n Koppo3aus
NMOBEPXHOCTEN Harpesa. OuncTka

MOBEPXHOCTEN  HarpeBa OT  HapYXHbIX
3arpsidHeHun. HasHadeHue n TpeboBaHMA K
orpaXkgeHusam raszoxogos koTna. KoHcTpykums
obmypoBkM. HasHauyeHMe ©  KOHCTPYKLUUM
Kapkaca. ApmaTypa W rapHuTypa. YCnosus
paboTbl MeTanna koTna.

19

20

nn

Paspen 3. Bonpocbl aKkcnnyaTaumm
KOTEeNbHbIX YCTAHOBOK

Tema 6. OkecnnyaTauuns KOTENbHbIX
ycTaHoBOK. [1yck 1 ocTaHOB KoTna.

10

nn

TJ1




Tema 7. ABapuiiHble cuTyaumm npu paboTe
KOTenbHOro obopyaoBaHus.

JlabopaTtopHas pabota Ne 1. Bbicokui
ypoBeHb BoAbl B bapabaHe koTna

+150 mm B. CT.

JlabopatopHaga pabota Ne 2. Huskuin ypoBeHb
Boabl B 6apabaHe koTna

-150 mm B. CT.

JlabopaTtopHasi pabota Ne 3. [loracaHue
drakena B TOMkKe

JlabopaTtopHasi pabota Ne 4. TloHwkeHue
pasneHusi rasa < 10 klMa

JlabopaTtopHasi pabota Ne 5. [loBblweHne
AaBneHus rasa > 50 klMa

JlabopaTtopHaa pabota Ne 6. [loHwkeHue
OaBneHusa masyta < 0,2 MlMa

JlabopaTtopHaa pabota Ne 7. [loHuxeHue
OaBreHns Bo3ayxa nepeg ropenkamm
<0,1«lMa

JlabopaTtopHasi pabota Ne 8. [loBblweHne
JaBneHust B Tornke kotna > 25 kla
JNNabopaTtopHass pabota Ne 9. OcraHoB
AbIMococa

JNNabopaTtopHass pabota Ne 10. OcrtaHoB
BEHTUNSTOPA

JlabopatopHas paboTta Ne 11.
Bbicokas/Hu3kasa Temnepatypa neperpeToro
napa

JlabopatopHasa pabota Ne 12. lMoBblweHne
naBneHusa B 6apabaHe koTna Ha 10 % Bbiwe
paspeLueHHoro (> 4,9 Mla)

JlTabopaTopHas paboTta Ne 13. NpekpalieHne
nogadv anekTpo3aHeprum

JlabopaTtopHasi pabota Ne 14. Bbixog wu3
CTPOSi BCEX YyKkasaTenem ypoBHA BOObl B
bGapabaHe

WUtoro B cemectpe (Ha kypce anga 3A0)

17

18

nn

KoHcynbTaumm 1 npoMexyTouHas aTTectaums
(OKk3ameH)

51

34

17

78

2,5

33,5

Paspen 4. TennoBon n a3poAnHaMUY4ECKUI
pac4yeTbl KOTerbHbIX YCTAHOBOK

Tema 8. MeTognka MOBEPOYHOIO MU
KOHCTPYKTMBHOro pacdeta. Bbibop cnocoba
CKUraHUs U TENIOBOW CXEMbl KOTESbHOro
arperata. PagvaunoHHbIi TennoobmeH wu
BbIOOP KOHEYHOIO OXNAXAEHMWS ra3oB B TOMKeE.
MeTogmka  pacyeta  TennoobmeHa B
anemeHTax kotna. PacuyeT TOMKW, BbIOOP
KOHEYHOro oxnaxgeHus rasoB B TOMKe.
KOHCTPYKTUBHBLIN  pacyeT paguauuoHHOro,
nonypagmnaumoHHOro N KOHBEKTMBHOIO
naporieperpesarens. KOHCTPYKTUBHBIN
pacuet BOASIHOTO 3KOHOMawm3epa n
BO3gyxonogorpeBaTens.

Tema 9. AspoavHamumyeckui  pacyeTt
KoTenbHOW  ycTaHoBkW. Cucrtembl raso-
BO34YLLIHOrO TpakTa KoTna.

10




Pasgen 5. [vgpogvMHammka B anemMeHTax
KoTna. BoaHbii pexum n kayecTBo napa

Tema 10. VYcnosBua HagexHou paboThl
3r1IEMEHTOB KoTna. Knaccudurkauyus
ncnapuTenbHbIX cucTem KOTIOB.
MMopoouHamvka ucnapuTenbHbIX  CUCTEM
KOTIIOB C €CTECTBEHHOW W NPUHYAUTENbHON
umpkynaumen. OCHOBbI METOAMKM pac4yeTa
LUMPKYNAUUM B ArieMeHTax KoTna.

Tema 11. du3unKo-xMMmnyeckme npoueccol npu
reHepauMm napa W3 nuTaTenbHOW BOAbI.
MexaHn3m 1 npoueccbl 06paszoBaHMs HaKUMn
N KOPPO3UWM Ha MOBEPXHOCTAX Harpesa.
TpeboBaHusa kK nutatenibHon BoAe. BoaHbIn
pexum koTrnoB. [lpogyBka B  KOTnax.
CtyneHyaToe wucnapeHue. TpeboBaHusa K

KayecTBy napa. Cenapauus napa.
MokasaTenn kadvectBa Boabl. CocTaBbl
NPUPOOHBIX BO/. Bopgonoarotoska.

OcHoBHblE CxeMbl 06paboTkM MMTaTEnbLHOM
BOAbI.

nn

Paspen 6. T[loBbilleHNne 9KOHOMUYECKOMN
3(PPEKTUBHOCTM  KOTEMbHbIX  YCTAHOBOK.
BcnomoraTtensHoe o6opyaoBaHue.

nn

T




Tema 12. TexHUKO-3KOHOMUYEecKoe

obocHoBaHue BblbOpa onTUmarbHoOM
CKOpPOCTH rasoB B KOHBEKTMBHbIX
NOBEPXHOCTAX Harpesa. 3HaueHune
nogorpesa BO3dyXxa [ANA  3KOHOMWYECKOro
cXKuraHus Tonnuea. OkoHoMMYeckasi
OLeHKa pasnnyHbIX cXem KOTenbHbIX
YCTaHOBOK. TexHuko-akIlabopaTtopHas
paboTta Ne 15. HewucnpaBHoCTb

NpeAoXpaHNTENbHOrO KranaHa
JlabopaTopHasi paboTa Ne 16. B3pbiB B TOmnke
KOTMa UIu 3aropaHue roproumnx OTIOXEHWI B
rasoxogax

JlabopaTtopHaa pabota Ne 17. O6ean
obMypoBKM WM HarpeBaHue Hecylimx Banok

JoKpacHa

JlabopaTopHas pabota Ne 18.

BosHukHOBEeHME noxapa 6 17 10 un
JlabopaTopHasi pabota Ne 19. PaspbiB

rasonposoga

JlTabopaTopHasi padota Ne 20. NpekpaleHne
OencTBui BCcex NuTaTenbHbIX

HacocoB

JlabopaTopHasi pabota Ne 21. YpaBHeHue
Tennosoro 6GanaHca. Onpegenexve K14
KOTeNnbHOro arperaTa

JlabopatopHasa pabota Ne 22. KoachdpuumeHT
n3bbiTka BO3gyxa

JlabopatopHasa pabota Ne 23. ABapwuiiHble
peXMMbl KOTna. BbisiBreHne HeucnpaBHOCTEN
JlTabopaTopHasi pabota Ne 24. OnpegeneHue
Tennosown Harpy3knoHoMu4ecKoe
obocHoBaHue BbliOOpa TemnepaTypbl
YXOOSLWMUX Tra3oB MNpu  KOHCTPYMPOBAHWUU
KOTENbHbIX YCTAHOBOK.

Tema 13. CogeprkaHue BpeaHbIX NpUMecen B
npogyktax cropaHud. Knaccudukaumsa u
KOHCTPYKUMS 3onoyrnosutenen. KOHCTpykuum
TAro-AyTbEBbIX YCTAHOBOK. YarneHuve wnaka,
301bl " rasoobpasHbIx NPOAYKTOB. 6 12 un
ObiMoBble  TPYOBbI. Pexum  paboTtbl
KOTIOB npoMnpeanpuaTun. OcHoBHble
HanpaBfeHnsi  MOBbILEHUA  SKOHOMWUYHOM
paboTbl KOTENbHbLIX YCTAHOBOK.

Utoro B cemecTtpe (Ha kypce ans 3A0) 34 17 17 40
KoHcynbTaumm n npoMexxyTovHas
. 25 33,5
aTTectauuns (3k3ameH, KypcoBom NpoekT)
Bcero koHTakTHasa pa6oTta u CP no 175 185

AUCLMMIHE

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenu n 3apgaum KypcoBon paboThbl (NpoekTa): BeiNnonHUTE pacyeTbl Mo TUNOBLIM METOAMKAM,
NPOEKTUPOBaTh 3MIEMEHTbI KOTNa B COOTBETCTBUN C TEXHUYECKMM 3aaHNEM

4.2 TemaTuKa KypcoBoM paboTbl (npoekTa): TenmnoBoi 1 asapoanHaMMYECKUn pacyeTbl KOTENbHOW YCTaHOBKM

4.3 Tpe6oBaHUs K BbINOSIHEHUIO U NPeACTaBNEHUIO pe3ynbTaToB KypcoBOW paboThl (MpoekTa):

MpoekT BbiNoNHAeTCA obyyaoWwnuMmncs nHanBmMayansHo, ¢ UCNofb3oBaHMEM METOAMK pacyéTa NapoBoro KOTna,
CrpaBOYHOW NUTEpaTypbl.

PesynbTaThl NpeacTaBnsaoTcs B Buae otyeta, 06beMom 50 NMCTOB NeYaTHOro TekcTa, cogepallero



cnegytowme oba3artenbHble 3NIEMEHTbI:
* 3CKM3bl PACYETHOM CXEMbI KOTIa U €0 3N1IEMEHTOB,
* pacyéTbl
* OABYX yepTexen chopmata A1(NpoaonbHbIN 1 NONepeYHbl pa3pes KoTna),

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOU ATTECTALMU

5.1 OnucaHue nokasaTeneu, KpuTepmeB U CUCTEMbI OLleHUBaHUSA pe3ynbTaToB 00y4yeHUs
5.1.1 NMokasaTenu oueHUBaHUA

Kopn
KoMMeTeHummn

MokasaTenu oueHnBaHus pe3ynbTaTtoB o6yquV|$|

HaumeHoBaHMe OLEHOUYHOTO
cpeacrea

MmeeT npeacraBneHme 0 TEXHONOrMn Npou3BoacTBa napa v ropsiyen
BOAbI; KOHCTPYKLUMSIX U NpUHUMIAxX paboTbl NapoBbIX M BOAOTPENHbIX
KOTIOB, X 3NIEMEHTOB U BCMOMOraTesbHbIX MEXaHW3MOB.

MpuMeHseT TeopeTnYecKNe 3HAHMS K PELLEHUIO NPaKTUYECKUX 3agay;
paspabaTtbiBaeT U BbINOMHATL  MEPONPUATUS MO MOBbILLEHUIO

SKOHOMMYHOCTM U HAOEXHOCTU  KOTESbHOM
OrK-3

ONTMManbHbIA  pexuMm  paboTbl  0bOpyaoBaHWS,

,D,eMOHCTpMpyeT BnageHne Metoankamu
YCTAaHOBOK NO 3agaHHbIM METOANKaM

naporeHepaTopa nyTeM COBEPLUEHCTBOBaHNUA U PEKOHCTPYKLUM Y3roB
M SNIEMEHTOB; CaMOCTOSATENbHO MPUWHMMATL peLleHVst B MpoLecce
3KcnnyaTauum ¢ Lenbio o6ecrnevyeHnss HaaeXHOCTU U 9KOHOMUYHOCTU
KOTENbHOW YCTAaHOBKW, 3alLUWTbl OKpYXalolllei cpeabl, NoaaepkusaTb

6e3onacHocTb paboThbl 06CnyXMBatoLLero nepcoHana.
pacyeToB

Bonpocbl
cobecenoBaHus
MpakTnko-opneHTUPOBaHHLIE
3apaHud

KypcoBow npoekT

CTHOro
YCTaHOBKU n y

obecrneuymBaTtb

KOTEeITbHbIX

5.1.2 Cuctema un KpMTEPUM OLLlEHMBaHUSA

Kputepum oueHnBaHnsa cpopMmMpoBaHHOCTM KOMMAETEHLNIA

LLikana oueHmBaHu4
YcTHOe cobecenoBaHune

MncbmeHHas paboTta

MonHbIN, ncYepnbiBaOWNA OTBET, SBHO
OeMOHCTpupytowmn rnybokoe noHMMaHue
npeamMeTa W  LMPOKYD  3pyauuuio B
oueHumBaemon obnactn. Kputuueckun,
OopurMHanbeHbIN NOAX04 K MaTepuany.

MpakTnko-opMeHTUPOBaAHHOE 3agaHue

5 (oTnnyHO)

KpuTnueckoe 1 pa3sHOCTOPOHHEE PacCMOTPEHNE
BOMPOCOB, CBUOETENLCTBYIOLIEE o
3Ha4MTENbHOM camocTosATenbHOW paboTe C
MCTOYHMKaMKU. KayecTBO WCMOMHeHUs Bcex
3MEeMEHTOB KypCOBOIO MpPOEKTa MOMHOCTHIO
COOTBETCTBYET BCEM TPeBGOBaHUAM.

BbINOMNHEHO.
OtBeT CTaHOapTHbIN, B Lenom
Ka4yeCTBEHHbIN, OCHOBaH Ha BCEX

06s3aTenbHbIX UCTOYHMKAX MHAOPMaLUK.
MpucytcTBytoT Hebonblwne npobensbl B
3HAHMWAX UMW HECYLLIECTBEHHbIE OLUNOKN.
MpakTnKo-0pNeHTUpOBaHHOE 3ajaHve
BbIMOJTHEHO.

4 (xopoLwuo)

KypcoBo# NpoekT BbINOfIHEHa B COOTBETCTBUU C
3agaHuemM. Mimetotca otgernbHble 0opMIIeHNs
paboTbl  HecywecCTBeHHble  OWWBKM  unu
OTCTYNMEeHUs OT NpaBus.

OTBEeT HEeMnormHbIA, OCHOBAHHbLIA TOMNbLKO Ha
NEKUMOHHbIX MaTepuanax. MNpu noHumMaHumn
CYLLHOCTM NpeameTa B Lenom —

CYLLIECTBEHHbIE OWWKNOKM unuM npobenbl B

KypcoBoW NpoeKT BbINOSIHEHO MOSTHOCTBIO, HO C
MHOFOYUCEHHbBIMU CyLeCTBEHHbIMU

3 (yBoBneTBOpUTENBHO) owwnbkammn. [Mpy 3TOM HapyweHbl Mpasuna
3HaHMAX cpa3y MO HECKONbKUM Temawm,
oopMIeHNs WM CPOKM  MpeacTaBfeHus
He3HaHuWe (NyTaHuua) BaXKHbIX TEPMUHOB. paoThI
[MpakTnko-opMeHTUpOBaHHOEe 3ajaHue C ’
HecyLLEeCTBEHHbIMU OLLMBKaMU.
HecnocobHocTe 0TBETUTL Ha Bonpoc 6e3
nomMoLLu aKk3ameHaTopa. HesHaHue
3HAYUTENBHOM  YacTu  MmpuHUMnuansHo |OTcyTcTBME ofHoro unm HECKOJbKNX
BaXXHbIX 3N1EMEHTOB ONCUMNNKHBI. |06si3aTeNbHbIX 31IEMEHTOB KypCOBOrO MpoeKTa,

MHorouncneHHble rpybbie owmnoKm.
MonbiTka CMMCbIBaHUSA, UCMOMNb30BaHWSA
HepaspeLUeHHbIX TEXHUYECKUX YCTPOWCTB
WM  NONb30BaHUA MOACKA3KOW Opyroro
Yyenoseka (BHE 3aBNCUMOCTH oT
YCNELUHOCTM TaKoW MOMbITKK).
MpaKTMKO-OpNEeHTMPOBaHHOE 3adaHune He
BbINOSHEHO.

2 (HeypoBneTBOPUTENBHO)

nMbo MHOroYucrnieHHble rpybble oOwubkn B
npoekte, nmMbo rpyboe HapylleHue npaBwr

ohOpMIEeHNs UMW  CPOKOB  NpencTaBneHus
npoekra.
MpeOcTaBneHWe Yyxoro npoekTa, nnaruart,

nnbo oTkas oT npeacTtaBneHna npoekTa.




5.2 TunoBble KOHTPOJNbHbIE 3aA4aHUA UNU UHbIe MaTepuarbl, HeO6XoAMMbIe ANl OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB

Cemectp 5

1 Tunbl KoTnoarperatoB. MapkupoBKa KoTrnoarperaTos.

2 Bbibop TemnepaTypbl yXoaaLLmUX ra3os.

3 Bbibop TemnepaTypbl BO34yXa Ha BXode B Bo3ayxonogorpesaTerb.

4 HuskoTemnepaTtypHasa Koppo3uns NOBEPXHOCTEN Harpesa.

5 HuskoTemnepaTtypHasa Koppo3uns NOBEPXHOCTEN Harpesa.

6 PacuéT KI[ kotnoarperata no npsamomy n obpatHomy 6anaHcy.

7 MoTepu TeNNoThbl C XMMUYECKUM N MEXaHNYECKUM HEOOXOIOM.

8 lMoTepn TenNoThbl C yXOAALLMMU rasamu.

9 TennoBon 6anaHc KoTnoarperata. Pacxog Tonnuea.

10 Cxema KoernbHOW YCTaHOBKW C €CTECTBEHHON LUMpKynsauMen Ha TBepaoM ToMmnmBe.

11 OCHOBHbIE TEPMUHbI U ONpeAEneHuns.

12 30M0BOIN YHOC M3 TOMKM

13 CnoeBas Tonka ons cXuraHus KOpoapeBeCHbIX 0TX0O0B

14  |TonouyHble ycTponcTBa ANS CXUraHus rasa u masyta

15 KoMnoHOBKa XBOCTOBbLIX MOBEPXHOCTEN HAarpeBa KoTnoarperaTta

16 Bbibop TemnepaTypbl ropsyero Bo3gyxa Ha BbIxoAe U3 Bo3gyxonogorpesatens

17 PereHepaTuBHble Bo3gyxonogorpesaTeny.

18 PekynepaTuBHble Bo3gyxonogorpesaTeny.

19 BoasiHble akoHOMawn3epbl.

20 Bbibop cxembl naponeperpesaTenen KoTnoarperaTos.

21 [[a3oBoe perynupoBaHue TemnepaTypbl NeperpeToro napa.

22 CxeMbl BKIOYEHMS NapooxnaguTenen.

23 MapoBoe perynvpoBaHne TemnepaTtypbl napa.

24 dakTopbl, BAMSAOLME HA U3BMEHEHUe TemnepaTypbl neperpeToro napa.

25 KoHBeKTVBHbIE NaponeperpesaTenu.

26 PagunaunoHHele 1 WinpmoBbIe NaponeperpesaTeny.

27 HasHadeHue 1 knaccudukaumns naponeperpesaTenen.

28 MapoobpasyoLre NOBEPXHOCTU HArpeBa KoTnoarperara.

29 Cxema KoTrnoarperata C >XMAKUM LUfakoyganeHuem.

30 PasomkHyTas cxema nblnenpuroToBreHns.

31 3aMkHyTas cxema nbinenpuroToBneHus.

32 Cxema koTna € KUNSALWKUM CroeM.

33 Bbi6op cnocoba cxuraHusa tonnuea( KaMepHbIn, cnoeeson).

34 Cnocobbl cxxuraHnsa Tonnunea.

35 MokasaTenu' paboTbl TOMOYHbIX YCTPONCTB.

36 Cxema nNpsiMOTOYHOrO KOTroarperara.

37 Cxema >xapoTpybHoro koTrnoarperara.

38 Cxema KkoTnoarperata ¢ NpuHyauTensHOW LIMPKYNSauuen.

39 Cxema koTnoarperata "nog Hagaysom".

40 Cnocobbl UMpKyNAUMM BOAbI B NapoblbIX KOTMNax.
Cemectp 6

41 KotenbHble ctanu. TpeboBaHus, npeabsBRsSeMble K KOTeNbHbIM cTansMm. PacyéT Ha npoYHOCTbL

42 Kopposus noBepxHoCTen HarpeBa. XMMmMyeckass M 3neKTpoxXMMmnyeckas Kopposus.

43 3arpsasHeHMe Oo4YMCTKa NOBEPXHOCTEN HarpeBa OT 3arps3HeHu

44 Mpoayeka koTnoarperata. banaHcoBoe ypaBHeHWe COnew.

45 CrtyneHyaTtoe ucnapeHuve Boabl

46 |YpenbHble Harpysky 3epkana wucnapeHus u napoBoro obbéma 6GapabaHakoTnoarperarta

47 |TpeboBaHua Kk uuctoTe napa. [lpvymHbl 3arpsisHeHUs napa

48 BHyTpubapabaHHble yCTpoOMCTBa.




49 3aKoHOMEpHOCTN yHOca KanenbHow Bnaru napoM. CKOpoCTb BUTaHWA Kanenb.
50 |TpeboBaHusi K KayecTBy nuTaTenbHoOM BoAbl. [lokoTrnoBas obpaboTka BOAbI.
51 Meponpustua no MOBLIWEHUIO HaAEXHOCTU LMPKYNALMK,

52 CxeMbl UMpKynsumm.

53 Pacyét  uMpKyNAUMOHHOIO  KOHTypa. [BWXYLUMA W NOMNE3HbIA  Hanopsbl.

54 [MpocTble N CNOXHbIE LMPKYMALUMOHHBIE KOHTYPbl KOTNIOB C €CTECTBEHHOM LMPKYNAUnen.
55 OnekTpoUnbTPLI.

56 "MokponpyTkoBbi" 3onoynosutens MIM-BTA.

57 VIHEPUMOHHbIE  30510YNOBUTENMN.

58 Bbibop TArogyTbeBbIX YCTaHOBOK. XapakTepUCTUKU TArogyTbeBbIX YCTaHOBOK
59 PerynupoBaHvne TArogyTbeBblX YCTaHOBOK.

60 TarogyTbeBble  ycTaHOBKW. KoHCTpykuuw. [MpuHUMn AOencTeus.

61 AapoanHamMn4ecKMin pacyE€T BO3AYLUHOMO TpakTa KOTENbHOW YCTaHOBKM.

62 |AspoguHamMu4eckuii pacyeT rasoBOro TpakTa KOTeNbHOW YCTaHOBKMW.

63 Llenb aspognHamuyeckoro pacyé€ra KOTerbHbIX YCTaHOBOK. Buabl COMpPOTMBRAEHUN W WX oNpeaeneHue.
64 Pacuyét BO3agyxonogorpeBaTens.

65 Pacyét BoasHOro skoHoMawnsepa.

66 Pacyét KOHBEKTMBHOrO naporneperpesaTens.

67 Pacuet ecToHa.

68 Pacuyét TOnku ( NOBEPOYHbLIV TEMNMOBOM ).

69 MeToamka KOHCTPYKTMBHOrO TEMMOBOrO pacyéTta KoTnoarperaTa.

70 MeToguka noBepovHOro pacyérta KoTnoarperarta.

71 Kapkac n obmypoBka koTtna.

72  |ApmaTypa koTna

73 CamoTsira B KOTENbHOWN yCTaHOBKE

74 [MoBEPXHOCTHbIE MapooxnaguTenw.

75 HaTpun-kaTMOHHBIN MeTOA yMArYeHns Bopl

76 |Oeaspaums Bogbl. KOHCTpyKUMM fealapaTopos

77 PacueTt wnpmoBoro naponeperpesarens

78 Tennoson 6GanaHc koTnoarperaTa.

79  |ObimoBble TPyObI

80 MpomeiBKa napa

81 |ABapunHble cuTyauun npyu paboTte KOTeNbHOro obopynoBaHus

82 Mopsagok octaHoBa koTNa

83 Mopsagok nycka koTna

5.2.2 TunoBble TeCTOBbIE 3aaHNA

He npegycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afAaHus (3apayn, Kemchbl)

Onpegenutb KONMYECTBO Tenna noslydeHHOe Napom B naporneperpesarene.
WMcxogHble gaHHble:

naponpoussBoauTensHocTb kotna 17,5 kr/c;

AasneHue neperpeTtoro napa 40 6ap

Temnepartypa neperpeToro napa 440°C

npupaLleHne sHTanbum B napooxnagutene Aino= 63 KOx/kr

Onpegenutb NOBEPXHOCTb HarpeBa 3koOHOMak3epa.
McxogHble gaHHbIe:

pacxog Bonbl 20 kr/c

TemnepaTtypHbIv Hanop 120°C

nasneHuve sBogbl 40 6ap

TemnepaTtypa Boabl Ha Bxoae 150°C

TemnepaTtypa Bogbl Ha Bbixoge 200°C
koadbpmumeHT Tennonepenayn 60 BT/m2°C




5.3 MeToanuyeckne matepuanbl, onpegensivolime npoueaypbl oLeHMBaHUs 3HaHUW, YMEHUI, BrageHui (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)
5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexXyTo4HOW aTrecTaumm U NopsAoK NMUKBMAALMKN akafeMU4yeckon

3aA0JI)KeEHHOCTU

MpoBeaeHe NMPOMEXYTOYHOW aTTecTauum pernameHTUPOBaHO rokarbHbIM HOopMaTuBHbIM aktom CIIOrYMTA
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLETO KOHTPONSA YCNEBAEMOCTM M NPOMEXYTOYHON aTTecTaLmm oby4darowmnxcs»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHas X

[NMncbmeHHas X

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe

Bpems Ha noaroToBKy K 3k3ameHy 45 MWH, B 3TO BpeMS BXOAMT NOArOTOBKa OTBETa Ha TEOPETUYECKME BOMPOCHI U
peLleHne NpakTU4eCKO-OPMEHTMPOBAHHOMO 3agaHus. [na pacyeToB CTyAeHTY HEOOXOOUMO MMETb KanbKynaTop, Takke
eMy NpefocTaBnseTcs cnpaBoyHas nHgopmaums.

Bpems, oTBoguMOE Ha 3alMTy KypCOBOroO NpoeKTa He AOSMKHO npeBbiwaTh 15 MUH, BKIIlOYas KpaTkuin Aoknag no
pesynbTaTam KypcoBOro NpPoeKkTa U OTBEThI Ha BOMPOCHI.

NHas

6. YHEBHO-METOOAWYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUNIIUHBI
6.1 YuebHas nutepartypa

ABTOp

3arnasue

MN3gaTtenbLcTBo

loa nspaHua |

Ccblinka

6.1.1 OcHoBHas y4yeb6Hasa nuTepartypa

lNy6apes, A. B. MapoTtennoreHepupyoLime Benropoa: benropoackuia http://www.iprbooksh
YCTAHOBKM  MPOMBbILLFIEHHbIX rocy4apCTBEHHbIN 0p.ru/28379.html
npeanpuaTui TEXHOMOrnM4ecknm 2013
yHuBepcuteT um. B.I.
LLlyxosa, O96C ACB
6.1.2 JononHuTenbHasa y4yebHasa nutepartypa
C.H. CwmopoaunH [ wn|Tennoeow n| M-Bo ob6pasoBaHus u https://nizrp.narod.ru/
ap.] aspoaMHaMUYEeCcKUA  pacyeTbl Haykn PO, BLUT3 metod/kpte/2019_01
KoTernbHbIX ycTaHoBOK [TekcT ]| CM6ryYNTA. - 5-e naa., 2018 _19 01.pdf
: yyeb.nocobue nepepab. u gon. - Cl16. :
BWTS Creryntg
C.H. CmopoauH, B.[.[KoTenbHble  yCcTaHOBKM K https://nizrp.narod.ru/
LUnwmban, B.H.|naporeHepaTopbl. metod/kpte/2019_03
Benoycos ABTOHOMHas _02_01.pdf
aBTOMaTM3NpOBaHHas M-B0 06pasosanus
Haykn PO, BLUT3
KOTenbHad Ha XWOKOM U CM6rYMTA,.- Cr6. - 2018
razoobpasHom Tonnuee AK-5 BLUTS CMBrYMT
[TekcT] MeToAnYeckue
ykasaHus K nabopaTopHbIM
pabotam
C.H. CmopoauH, B.[.[KoTenbHble  yCcTaHOBKM K https://nizrp.narod.ru/
LUnwmban, B.H.|naporeHepaTopbl. M-Bo obpasoBaHusa n metod/kpte/2019_03
Benoycos KomnbloTepHbIN TpeHaxep Haykn PO, BLUTS 2018 _02_02.pdf
BK3-75-39 [TekerT] cnerynTq. - Crie. :
MeToaMYeckue ykasaHua K BLUTS Creryntn
nabopaTopHbIM paboTam
C.H. CmopoauH, B.H.|MeToabl aHeprocbepexeHus B http://www.nizrp.naro
Benoycos, B.}O.|aHepreTuyeckux, d.ru/metod/kpte/10.p
JTakoMKuH TEXHOMOrMYEeCKNX YCTaHOBKaxX M-80 0BpasosaHms df
W crponTenbctee  [Tekct]: Haykn PO, CM6IrTYPI. — 2014
’ Chno.: CNerTypPri
y4ebHoe nocobue
M.B. Kanswoga, C.H.|KoTenbHble  ycTaHOBKM 1 http://www.nizrp.naro
CmopoauvH naporeHepaTopbl [TekerT]: d.ru/mu0131.htm
mMeToaudeckne ykasaHus ans| M-Bo obpasoBaHus u
BbIMOJTHEHWSA KOHTpOnbHbIX| Haykn P®, CI6I TYPI. — 2007

paboT onsa ctygeHToB IV kypca
3a04HOro (hakynbTeTa

Crie.: Crertyrn




C.H. CmopoauH, A.H.|KoTenbHble ycTaHoBkn 1| M-Bo oGpasoBaHus u https://nizrp.narod.ru/
VBaHoB, B.H.|naporeHepatopbl [TekcT ] : Haykun PO, BLUTS metod/kpte/2019_01
Benoycos y4yeb.nocobure crierymntg. - 2-e nag,, 2018 _14 01.pdf
ucnp. - CI16. : BLUT3
Cnerynta

6.2 MNMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

OneKkTpoHHO-0MbnMoTevHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHag 6ubnuoteka BLUTS CMNB MYMNTA [OnekTpoHHbI pecypc].  URL: http://nizrp.narod.ru

6.3 Mepe4yeHb NINLEH3MOHHOIO U CBOBOAHO pacnpoCTpaHAeMOro NporpaMmMHoro o6ecnevyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013
AutoCADDesign

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HEOGXO0AMMOWN ANnsA ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no AucuUninHe

AyauTtopus OcHaleHne

MynbTumMeguinHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA H P A
aygutopus

CneunanuanpoBaHHasi mebenb, gocka
YyebHasa aygutopus

JlTabopaTopHbIe yCTaHOBKM 4111 onpeaeneHns BNaXHOCTH, 30JIbHOCTU U BbIXO4a NETyYMX BELLEeCTB
Tonnuea, nabopaTtopHas ycTaHOBKa AN onpedeneHus TennoTbl CropaHusl TOMnvBa, CTeHA
y4ebHbI  "ABTOMaTU3MpPOBaHHAasA KOTenbHass Ha rasoobpasHOM W XWOKOM Tonnuee",
nabopaTopHas yctaHoBka Tennosoi Hacoc ¢ MIMNCO, koMnblTEPHbIE TPEHAXEPHbI
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