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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

BogonoarotoBka Ha MCTOYHMKAX SHEPTUM

TexHuyeckas TepMmoanHaMunka

Tonnueo n npouecchbl ropeHna B Teny103HepreTn4eckmnx yctaHoBKax

2 KOMNETEHUMUN OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

OlK-3: CnocobeH neMoHCTpMpoBaTh NPMMEHeHMe OCHOBHbIX CMOCOGOB Nony4yeHus, npeobpa3oBaHus,
TpaHCcnopTa U UCNOJIb30BaAHUA TENNOTbI B TENJIOTEXHMYECKUX YCTAHOBKaX U CUCTEMaXx

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

KoHTakTHas paboTta

cP MHHOBaL.

Nek. Mp. Na6b. (yachI) hopmbl
(4achbt) | (4achl) | (4achl) 3aHATUI

HaumeHoBaHue 1 cogepxaHue pasgernos,
TeM U y4eGHbIX 3aHATMIA

CemecTp
(kypc ans
3A0)

Pasgen 1. Knaccudumkaums kotnos

Tema 1. OCHOBHblE  TEPMUHBI "
onpeaeneHus. 3Ha4veHune KOTENbHbIX
YyCTaHOBOK B NPOMBbILLIEHHOMN
TennoaHepreTuke. Ponb  pyccknx u 0,5 20 nn
COBETCKMX Y4YEHbIX B pasBUTUN KOTENbHON
TexHukn. OOwaa cxema  KOTenbHOM
ycTaHoBku. Knaccudumkaumsa koTnos.

Tema 2. MaTepuanbHbil © TennoBou
banaHc kotna. O6wee  ypaBHeHue
TennoBoro GanaHca. Pacnonaraemas wn
nonesHo 3aTpadveHHas TennoTa. [loTepu
TennoTbl U nx onpegenexue. Tennosown K
KoTna.

Paspen 2. TennoBass cxema KoTna.
XapakTepuCTUKN N KOHCTPYKLIMN KOTIOB U UX
3M1EeMEHTOB

Tema 3. lNMoarotoBka K CKUraHuKO ra3oBoro,
Xungkoro n TBepgoro Tonnuvea. Cywka u 3
pasvon TonnmBa. OCHOBHblE CUCTEMBI
NbINENPUroTOBEHUS. YrnepasmorbHbie
MenbHULIbI " 3MNeMeHThI cuctem
NbINENPUroToBEHUS. Cuctemsl
TonnmBonoga4yn npwm MCNonb3oBaHUMN
ouoTonnuBea.

0,5 1 20 nn

Tema 4. TornoyHble NpoLecchl U yCTponCTBa.
Knaccudumkauyms, XapaKTepPUCTUKM "
nokasarenu TOMOYHbIX YCTPOWCTB.
CxuraHme rasoBoro U  0OCOBEHHOCTU
CXKuUraHusa Xkugkoro Tonnmea. KoHCTpyKuuu
rOpenoyHbIX M TOMOYHbIX YCTPOWCTB AN
CKUraHns rasoBOro M XWUAKOro TOMMuMBaA.
CxuraHune yronbHou Mbinu. MNeineyronsbHble
ropenku u wux pacnonoxeHune. Tonkum c 2 1 20 nn
XUOKMM M TBepabIM  LUfakoydaneHueM.
LInknoHHble 7] BMXPEBbIE TOMKWN.
Knaccudukaums CrnoeBbIX TOMMOK.
XapakrtepucTuka npouecca ropeHus
TonnuMBa B croe. TOMKM Ansa cXuraHus
TBEpPOOro TonnMBa B MJIOTHOM  Crioe.
OcobeHHOCTM  opraHM3auun  CXKUraHus
ovoTonnunea B MNAOTHOM U KUNSILLLEEM Coe.




Tema 5. OnemeHThbI " mMarepuansbl
KOTMOB. WcnaputenbHble  NMOBEPXHOCTU
HarpeBa. KOHCTPyKUUM TOMOYHbIX 3KPAHOB,
MOBbILUEHWE  HAQEeXHOCTM  MX  paboTbl.
KoHBEeKTMBHbIE MCnapuTeNnbHbIE MOBEPXHOCTU
HarpeBa. [laponeperpesatenu. KomnaHoBka
naponeperpesaTenen. MeToabl
perynMpoBaHusa TemnepaTypbl MNeperpeToro
napa. Knaccudukaumsi cuctem perynmpoBaHusi
TemnepaTypbl neperpeToro napa. BopasHble
3KOHOMaKn3epbl W BO3gyxonoAorpeBaTenu.
Ponb 1 HasHayeHue BOASAHbIX 3KOHOMaN3epoB

" BO34yxonogorpesaTenen.
MNocnepoBaTenbHOCTb  BKMIOYEHUA. TEXHUKO-
3KOHO'MUYECKME npegenol nogorpesa

BO3gyxa, Bogbl. KOHCTPYKTMBHbIE CXEMBbI.
AGpasnBHbBIN U3HOC U KOPPO3US MOBEPXHOCTEMN
HarpeBa. OuMcTKa MOBEPXHOCTEWN HarpeBa OT
HapyXHbIX  3arpsA3HeHu. HasHauyeHne wu
TpeboBaHMA K orpaxkgeHnsM rasoxogoB KoTna.
KoHcTpykuus  oOGmypoBku. HasHayeHue u
KOHCTPYKLMM Kapkaca. ApMmaTtypa u rapHuTypa.
Ycnous paboTel MeTanna koTna.

33

nn

Pasgen 3. Bonpochkl akcnnyataunm KOTenbHbIX
yCTaHOBOK

Tema 6. Skcnnyatauus KOTemNbHbIX YCTaHOBOK.
lMyck n ocTaHoB KOTNa.

20

nn




Tema 7. ABapuiiHble cuTyauuum npu paboTe
KOTenNbHOro 06opyaoBaHus.

JlabopatopHaga pabota Ne 1. Bbicokuin ypoBeHb
Boabl B 6apabaHe koTna

+150 mm B. CT.

JlabopatopHaga pabota Ne 2. Huskuii ypoBeHb
BoAbl B bapabaHe koTna

-150 mm B. CT.

JlabopaTopHasi pabota Ne 3. T[loracaHue
dhakena B TOMke

JlabopaTopHasi pabota Ne 4. TloHwkeHne
pasneHusi rasa < 10 klMa

JlabopaTtopHas pa6ota Ne 5. T[loBbiweHne
AaBneHus rasa > 50 klMa

JlabopaTtopHas pabota Ne 6. [loHMKeHne
OaBneHusa masyta < 0,2 MlMa

JlabopaTtopHas pabota Ne 7. T[loHmxKeHne
OaBreHns Bo3ayxa nepeg ropenkamm
<0,1«kMa

JlabopaTopHasi pabota Ne 8. T[loBblweHne
JaBrieHust B Tornke kotna > 25 klla
JlabopaTtopHass pabota Ne 9. OctaHoB
AbIMococa

JlabopatopHaa pabora Ne 10. OcrtaHoB
BEHTUNSITOPA

JlabopatopHaga pabota Ne 11. Beicokas/Hun3kas
TemnepaTypa neperpeToro napa
JlabopatopHaa pabota Ne 12. TlloBblweHue
naesneHua B 6apabaHe kotna Ha 10 % Bbiwe
paspeLueHHoro (> 4,9 Mla)

JlabopaTopHasi pabota Ne 13. lNpekpalleHne
nogadv anekTpo3aHeprum

JlTabopaTopHasi pabota Ne 14. Bbixog 13 ctpos
BCEX yKkasaTternen ypoBHsi Bogbl B 6apabaHe

20

nn

WUtoro B cemecTpe (Ha kypce anga 3A0)

153

KoHcynbTaumm n npoMexyTodHas atTectaumns
(OKk3ameH)

2,5

6,5

Paspen 4. TennoBon M a3poAnHaMUYECKUI
pac4yeTbl KOTerbHbIX YCTAHOBOK

Tema 8. MeTogMka  MOBEPOYHOIO MU
KOHCTPYKTMBHOrO pacyeTta. Bbibop cnocoba
CKUraHMa W TEenrnoBOW CXeMbl KOTEerbHOro
arperata. PagnauunoHHbIn  TennoobmeH wu
BbIOOpP KOHEYHOrO OXNaXAeHUs ra3oB B TOMKe.
MeToguka pacyeta TennoobMeHa B arieMeHTax
koTna. PacyeT TOnkKM, BbLIOOP KOHEYHOro
oxnaxaeHus rasoB B Tonke. KOHCTPYKTUBHbIN
pacyeT pagvMauuoHHOro, NoNypaaMaunuoHHOTo
n KOHBEKTUBHOIO naponeperpesaTensi.
KOHCTPYKTUBHbIN pacyet BOAAHOIO
9KOHOMaK3epa 1 Bo3gyxonogorpesartens.

40

Tema 9. AspoanHaMMYeCcKnii pacyeT KOTeNbHOM
ycTaHoBKKU. CUCTeMbI ra3o- BO34YLLHOMO TpakTa
KoTna.

30




Pasgen 5. lmgpoanHamuka B afieMeHTax KoTna.
BoaHbI pexunm 1 kayecTBo napa

Tema 10. VYcnosua HagexHon paboTsl
3r1IEMEHTOB KoTna. Knaccudmkauyus
ncnapuTenbHbIX cucTeMm KOTIIOB.
MMopoouHamvka  McnapuTenbHbIX — CUCTEM
KOTIIOB C €CTEeCTBEHHOW W MNpUHYAMTENbHOW
umpkynaumen. OCHOBbI METOAMKM pacyeTa
LUMPKYNAUUM B ArieMeHTax KoTna.

Tema 11. ®uU3nKO-XMMUYECKME NPOLLECCHI NPU
reHepauMm napa w3 nuTaTenbHOM BOAbI.
MexaHn3m u npoueccbl 06pa3oBaHUSA HAKMUNKU U
Koppo3umn Ha NMOBEPXHOCTHAX Harpesa.
TpeboBaHua Kk nutatenbHol Boae. BopgHbin
pexum  koTrnoB. [lpogyBka B  KOTnax.
CtyneHyaToe wucnapeHue. TpeboBaHus K
kauyecTtBy napa. Cenapauusa napa. NokasaTtenu
kayectBa BoAbl. CocCTaBbl MPUMPOLHLIX BOA.
Bogonogrotoska. OCHOBHbIE CXxeMbl 06paboTku
nuTaTenbHON BOAbI.

20

nn

Pasgpen 6. [loBbllueHME  3KOHOMWYECKOM
acphekTnBHOCTM KOTesbHbIX YCTaHOBOK.
BcnomoraTtensHoe o6opyaoBaHue.

20

nn




Tema 12. TexHMKo-3KOHOMUYECcKoe

obocHoBaHue BblGOpa onTUMarnbHou
CKOpPOCTH rasoB B KOHBEKTUBHbIX
NOBEPXHOCTAX Harpesa. 3HayeHune

nogorpesa Bo3Ayxa AN 9KOHOMUYECKOro
CXKuUraHus Tonnmea. JKOHOMUYECKas OLeHKa
pasnMyHbIX CXeM  KOTEMbHbIX YCTAHOBOK.
TexHuko-akllabopaTopHas pabota Ne 15.
HeuncnpaBHoCTb NpeaoXpaHUTENbHOIO
KnanaHa

JlabopaTopHasi paboTta Ne 16. B3pbIiB B TOMNKe
KOTIla UMM 3aropaHve roprYmx OTIIOXKEHUA B
rasoxogax

JlabopaTtopHasa pabota Ne 17. O6an
0OMypoBKM U HarpeBaHwe Hecywmx 6anok

JoKpacHa

JlabopaTopHas pabota Ne 18.

BosHukHOBEeHME noxapa 2 4 20 un
JlabopaTopHasi pabota Ne 19. PaspbiB

rasonposoga

JlTabopaTopHasi pabota Ne 20. NpekpalleHne
OencTBui BCcex NuTaTenbHbIX

HacocoB

JlabopaTopHasi pabota Ne 21. YpaBHeHue
Tennosoro 6anaHca. Onpegenenve K
KOTeNnbHOro arperaTa

JlabopatopHaa pabota Ne 22. KoadpcpumumeHT
n3bbiTka BO3gyxa

JlabopatopHasa paGota Ne 23. AsapwuiiHble
pexuMbl koTna. BeisiBneHne HencnpaBHocTen
JlabopaTopHasi pabota Ne 24. OnpegeneHve
Tennosown Harpy3knoHoOMmn4eckKoe
obocHoBaHue BblibOpa Temneparypbl
YXOOALWMX rasoB MpU  KOHCTPYMPOBAHWM
KOTENbHbIX YCTAHOBOK.

Tema 13. CogepxaHne BpegHbIX NpuMmecen B
npogyktax cropaHuda. Knaccudmkauusa m
KOHCTPYKLMS 3o0rioyrnoBuTenen. KoHCTpyKLmu
TAro-AyTbeBbIX YCTAHOBOK. YaaneHue Linaka,

301bl " razoobpasHbix NpPOAYKTOB. 1 23 un
ObimoBble  TpyObl. Pexvm  paboThbl
KOTIOB nNpoMNpPeanpuUATUN. OcHoBHbIe

HanpasJlieHnA NOBbILLEHNS  3KOHOMMUYHOM
pa60TbI KOTEJIbHbIX YCTaHOBOK.

WUtoro B cemecTpe (Ha kypce anga 3A0) 8 6 4 153

KoHcynbTauum n npomexyTodHas o5 65
aTTecTtauusa (Ok3ameH, KypcoBor NpoekT) ’ ’

Bcero koHTakTHas pa6oTta n CP no a1 319

AVCUUNNnHE

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 nokasarteneun, KpuTepmeB U CUCTEMbI OLleHUBaHUSA pe3yNnbTaToB 00y4YeHus
5.1.1 NMokasaTenu oueHUBaHUA

Kopn
KoMMeTeHummn

MokasaTenu oueHnBaHus pe3ynbTaTtoB o6yquV|$|

HaumeHoBaHMe OLEHOUYHOTO
cpeacrea

MmeeT npeactaBneHne 0 TEXHOMOMMM NPoM3BOACTBA Napa v ropsivent
BOAbI; KOHCTPYKUMSAX U MpuHUMNax paboTbl NapoBblX U BOAOIPENHbIX
KOTIOB, UX 3NIEMEHTOB W BCMOMOraTeNbHbIX MEXaHU3MOB.

MpuyMeHsieT TeopeTnUecKne 3HaHUS K PeLIeHWIo NPaKTUYecKMX 3agav;
paspabaTtbiBaeT W  BLINOMHATL  MEPOMNPUSTUSE MO MOBbILEHWUIO

SKOHOMMYHOCTM U HAOEXHOCTU  KOTESbHOM
OrK-3

ONTMManbHbIA  pexuMm  paboTbl  0bOpyaoBaHWS,

,D,eMOHCTpMpyeT BnageHne Metoankamu
YCTAaHOBOK NO 3agaHHbIM METOANKaM

naporeHepaTopa nyTeM COBEPLUEHCTBOBaHUA M PEKOHCTPYKLNM Y3NOoB
M SNIEMEHTOB; CaMOCTOSATENbHO MPUWHMMATL peLleHVst B MpoLecce
3KcnnyaTauum ¢ Lenbio o6ecrnevyeHnss HaaeXHOCTU U 9KOHOMUYHOCTU
KOTENbHOW YCTAHOBKW, 3alLUTbl OKpYXalolllei cpeabl, NoaaepXunsaThb

6e3onacHocTb paboThbl 06CnyXMBatoLLero nepcoHana.
pacyeToB

Bonpocbl
cobecenoBaHus
MpakTnko-opneHTUPOBaHHLIE
3apaHud

KypcoBow npoekT

CTHOro
YCTaHOBKU n y

obecneuynBaTtb

KOTEeITbHbIX

5.1.2 Cuctema un KpMTepumn oLeHMBaHUSA

Kputepum oueHnBaHnsa cpopMmMpoBaHHOCTM KOMMAETEHLNIA

LLikana oueHmBaHu4
YcTHOe cobecenoBaHune

MncbmeHHas paboTta

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

MpakTnko-opMeHTUPOBaAHHOE 3agaHue

5 (oTnnyHO)

KpuTnueckoe 1 pa3sHOCTOPOHHEE PacCMOTPEHNE
BOMPOCOB, cBuaeTenbCTByloLLEe o
3Ha4MTENbHOM camocTosATenbHOW pabote C
MCTOYHMKaMK. KayecTBO WCMOMHEHUs Bcex
3MEeMEHTOB KypCOBOIO MPOEKTa 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 3afaHve
BbIMOJTHEHO.

4 (xopoLwuo)

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

OTBEeT HEeMnormHbIA, OCHOBAHHbLIA TOMNBKO Ha
NEKUMOHHbIX MaTepuanax. MNpu noHumMaHumn
CYyLLHOCTM 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  YacTM  MpuHUuMnuansHo |OTcyTcTBME ofHoro unu HECKOIbKNX
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.
MpenOcTaBneHWe Yyxoro npoekTa, mnnaruar,

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

Kypc 3

1 MapoobpasyoLre NOBEPXHOCTN HArpeBa KoTnoarperara.

2 Cxema KoTnoarperaTa C >XMAKUM LUfaKkoyganeHnem.

3 PasomkHyTast cxema nblnenpuroToBreHns.

4 3aMkHyTas cxema nbinenpuroToBeHUs.

5 Cxema KkoTna ¢ KUMNSLWmMmM Croem.

6 Bbi6op cnocoba cxuraHusa tonnuea( KamepHbIn, Cnoeson).

7 Cnocobbl cxxuraHnsa Tonnunea.

8 MokasaTtenun' paboTbl TOMOYHbIX YCTPOWUCTB.

9 Cxema npssiMOTOYHOrO KoTroarperaTa.

10 Cxema xapoTpybHoro koTnoarperaTa.

11 Cxema koTrnoarperarta ¢ NpuHyauTenbHOW LIMPKYNSaLUEn.

12 Cxema koTnoarperata "nog Hagaysom".

13 Cnocobbl UMpKyNAUMK BOAbI B NapoblbIX KOTMNax.

14  [Twnbl koTnoarperatoB. MapkupoBKa KoTnoarperaTos.

15 Bbibop TemnepaTypbl yxogaLmux ra3os.

16 Bbibop TemnepaTypbl BO34yXa Ha BXxoAde B Bo3ayxonogorpesaTerb.

17 Hu3koTemnepaTtypHas KOppo3us NoBepXHOCTEN Harpesa.

18 HuskoTemnepaTypHas KOppo3us NOBEPXHOCTEN Harpesa.

19 Pacuét KI[ kotnoarperata no npsmomy n obpatHomMy 6anaHcy.

20 MoTepu TeNNOTbl C XMMUYECKUM N MEXaHNYECKUM HEOOXOIOM.

21 MoTepw TennoTbl C yXo4ALWMMY rasamu.

22 TennoBon 6anaHc koTnoarperata. Pacxog Tonnuea.

23 Cxema KoernbHOW YCTaHOBKW C eCTeCTBEHHOMN UMpKynsaumMen Ha TBepaoM TOMmnmBe.

24 OCHOBHbIE TEPMUHbI U ONpeaeneHuns.

25 [MoBepxXHOCTHbIE napooxnagutenu.

26  |30moBoOW YHOC M3 TOMKM

27 CnoeBas Tonka ons cXxuraHus KOPoApPEeBECHbIX OTXOA0B

28 |TonouyHble yCTpONCTBA ANA CXKUraHns rasa n masyra

29 KoMnoHOBKa XBOCTOBbLIX MOBEPXHOCTEW Harpeea KoTroarperaTa

30 Bbibop TemnepaTypbl ropsyero Bo3gyxa Ha BbIXxo4e U3 Bo3gyxonogorpesatens

31 PereHepaTuBHble Bo3gyxonogorpesaTeny.

32 PekynepaTunBHble Bo3gyxonogorpesaTenu.

33 BogsiHble akoHOMawn3epsbl.

34 Bbibop cxembl naponeperpesaTtenem KoTnoarperarTos.

35 [[a3oBoe perynupoBaHue TemnepaTypbl NeperpeToro napa.

36 CxeMmbl BKNIOYEHUSA NapooxnagmTenen.

37 MapoBoe perynupoBaHne TemnepaTtypbl napa.

38 dakTophbl, BAMSAOLWME HA U3BMEHEeHUe TemnepaTypbl neperpeToro napa.

39 KoHBeKTVBHbIE NaponeperpesaTenu.

40 PagvaunoHHble 1 LIMpMOBbIE NaponeperpesaTeniu.

41 HasHadeHue n knaccudukaums naponeperpesaTenein.
Kypc 4

42 KotenbHble ctanu. TpeboBaHWs, NpeabaBnsemble K KOTENbHbIM cTansiM. Pacyét Ha NPOYHOCTb

43 Koppo3us noBepxHoCTen Harpesa. XMMmMyeckas U aneKTpoxXnMmyeckas Kopposus.

44 Mpoayeka koTnoarperaTta. banaHcoBoe ypaBHeHUe conewn

45 CTtyneHyaToe ucnapeHue Boapl

46 YaenbHble Harpysku 3epkana ucnapeHus n naposoro obbéma 6apabaHakoTnoarperara

47  |TpeboBaHusa k ynctote napa. [NpunynHbI 3arpsisHeHUs napa

48 BHyTpubapabaHHble yCcTpoWicTBa.




49 SaKOHOMepHOCTVI YHOCa KanenbHOW BNaru napom. CKOpOCTb BUTaHNA Kanenb.

50 |TpeGoBaHusa k kayecTBy NuTaTenbHOM BoAbl. [lokoTnosas 06paboTka Boabl.

51 MepOI’IpVIHTVIH No NMOBbIWEHNID HAOEeXXHOCTU LUNPKYNAaUnn.

52 Cxembl umpKkynaumu.

53 Pacyét umpKynaumoHHOro KoHTypa. [BrxyLwmii 1 NonesHbIN Hanopsbl.

54  |MpocTble 1 CroXHbIE LMPKYMSILIMOHHbLIE KOHTYPbI KOTIOB C €CTECTBEHHON LIMPKYNSLNEN.

55 OnekTpoUnbTPLI.
56 "MokponpyTkoBbIi" 3onoynosutens MM-BTU.

57 VIHEPUWOHHbIE 30MN0YyNOBUTENN.

58 Bbl60p TAroAyTbeBbIX YCTAHOBOK. XapaKTepI/ICTI/IKVI TAroayTbeBbIX YCTAHOBOK

59  |PerynupoBaHue TAro4yTbeBbIX YCTAHOBOK.

60 ArogyTbeBble yCcTaHOBKW. KOoHCTpykuun. MpuHUmMn gencTeus.

61 AapoanHamunyeckuin pacyéT BO3AyLLHOrO TpakTa KOTENbHON YCTaHOBKM.

62 ASpOD,VIHaMVI‘-IeCKVIVI pacyeT ra3oBoro Tpakra KOTENbHOW YCTaHOBKMN.

63 Llenb aspoamHamuyeckoro pac4érta KoTerbHbIX YCTaHOBOK. Buabl CONpOTUBNEHNUI U UX onpedeneHuve.

64 PacuéTt Bosgyxonogorpesarens.

65 Pacuét BogsiHoro skoHomamsepa.

66 |PacyéT KOHBEKTMBHOIO NaponeperpesaTerns.

67 PacueT dpecTtoHa.

68 PacuyéT Tonku ( NOBEPOYHbIV TEMMOBON ).

69 |MeToamka KOHCTPYKTMBHOMO TEMIOBOrO pacyéTta KoTnoarperaTa.

70 MeToguka noBepoYHOro pacyéTa Kotnoarperara.

71 Kapkac n obmypoBka koTna.

72  |ApmaTypa koTna

73 CamoTsira B KOTENbHOWN YyCTaHOBKE

74 HaTpun-kaTMOHHLIN METOA YMArYeHNs BOAbI

75 |Oeaspauus Bogbl. KOHCTpyKLMM feaspatopo

76 Tennoson 6anaHc koTnoarperara.

77  |ObimoBble TpyObl

78 lMpombiBKa napa

79 |PacyeT WwWmMpMOBOro naponeperpesaTens

80 |ABapuiiHble cutyaumm npu paboTte KoTenbHOro obopyaoBaHus

81 Mopsagok octaHoBa koTNna

82 Mopsagok nycka koTna

5.2.2 TunoBble TeCcTOBble 3aAaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agaym, Kenchbl)

Onpegenutb KONMMYECTBO Tenna NofydeHHoe Napom B naponeperpesarerne.
WMcxogHble gaHHble:

naponpousBoauTensHoCTb kotna 17,5 kr/c;

AasneHue neperpeTtoro napa 40 6ap

Temnepartypa neperpeToro napa 440°C

npvpaLleHne sHTanbum B napooxnagutene Aino= 63 KOx/kr

Onpegenutb NOBEPXHOCTb HarpeBa 3koOHOMak3epa.
McxogHble AaHHbIe:

pacxog Bonbl 20 kr/c

TemnepaTtypHbIv Hanop 120°C

nasneHuve sogbl 40 6ap

TemnepaTtypa Boabl Ha Bxoae 150°C

Temnepartypa Bofbl Ha Bbixoge 200°C
koadbpmumeHT Tennonepenayn 60 BT/m2°C




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

3aA0JI)KeEHHOCTU

MpoBeaeHe MPOMEXYTOYHOM aTTecTauun perfiaMeHTMpPoOBaHO NoKanbHbIM HOpMaTMBHBIM akTtom CI6IMYMTA
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLErO KOHTPONSA YCNeBAaeMOCTM U MPOMEXYTOYHOM aTTecTauumn obydaroLmxcay

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHas X

[NMncbmeHHas X

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe

NHas

Bpems Ha noaroTtoBky K ak3ameHy 45 MUH, B 3TO BpeMsi BXOAWT NOArOTOBKa OTBETa Ha TeEOpPEeTUYECKUe BOMPOCHI U
pelleHne NpakTUYecKo-OpUEeHTUPOBAHHOIO 3afaHus. [ins pacyeToB CTyAEHTY HEOGXOAMMO MMETb KanbKynaTop, Takke
eMmy NpefoCcTaBnseTcs cnpaBoyHast uHopmaums.

B TeueHMe cemecTpa BbINOMHAKOTCS KOHTPOMbHbIS PaboThbl.

Bpems, oTBoguMOeE Ha 3aLLmMTy KypCOBOro NpoeKkTa He AOMKHO NpeBbiwaTh 15 MyH, BKoYas KpaTkvi goknag no
pe3ynbTaTaM KypCOBOrO NpoeKkTa 1 OTBETbI HA BONPOCHI

6. YYHEBHO-METOOMYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OUCUUNIIUHDI
6.1 YyebHasa nutepaTtypa

ABTOp

3arnasue

MN3gaTtenbLcTBo

loa nspaHua |

Ccblinka

6.1.1 OcHoBHas y4yebHas nuTepaTypa

lNyb6apes, A. B.

MapoTtennoreHepupyoLne

Benropoa: benropoackui

http://www.iprbooksh

YCTaAHOBKM  MPOMBbILLSIEHHbIX rocyaapcTBEHHbIN op.ru/28379.html
npeanpuaTuin TEXHOMOrMYecKknmn 2013
yHuBepcuteT um. B.I.
Lllyxosa, O96C ACB
6.1.2 lononHuTenbHas y4yebHas nutepartypa
C.H. CwmopoguH, B.H.[MeToabl aHeprocbepexeHusi B http://www.nizrp.naro
Benoycos, B.}O.|aHepreTuyeckux, d.ru/metod/kpte/10.p
J1akoMKuH TEXHONOMMYECKNX YCTaHOBKax M-80 0BpasosaHms df
W cTpouTenbctee  [Tekct] Haykn P®, CM6I'TYPII. — 2014
| Cno6.: CrerTypPri
y4ebHoe nocobue
W.B. Kanswoga, C.H.|KoTenbHble  ycTaHOBKM 1 http://www.nizrp.naro
CmopoauH naporeHepaTopbl [TekeT]: d.ru/mu0131.htm
mMeToaudeckne ykasaHus ans| M-Bo obGpasoBaHus u
BbINOSHEHMS KOHTpOrbHbIX| Haykn P®, CMGITYPI. — 2007
paboT ansa cryaeHTos |V kypca Chno.: CNerTypPri
3a04HOro (hakynbTeTa
C.H. CmopoauH, A.H.|[KotenbHble  ycTtaHoBkn 1| M-Bo obpasoBaHua u https://nizrp.narod.ru/
VBaHoB, B.H.|naporeHepatopbl [TekcT ] Haykn PO, BLUT3 metod/kpte/2019_01
Benoycos y4yeb.nocobure Cnerynta. - 2-e nag,, 2018 _14 01.pdf
ucnp. - CI16. : BWT3
cnerynrta
C.H. CwmopoguH [ u|Tennosown n| M-Bo obpasoBaHusA U https://nizrp.narod.ru/
op.] ad%pOaUHaAMUYECKMIA  pacUeThI Haykn PO, BLUTS metod/kpte/2019 01
KOTernbHbIX ycTaHoBoK [TekcT ]| CMGIYMTA. - 5-e uag,., 2018 _19 01.pdf
: y4eb.nocobure nepepab. u gon. - Cl16. :
BWTS Crerynrtg
C.H. CmopogwnH, B.[.|KoTenbHble ~ yCTaHOBKM W https://nizrp.narod.ru/
Linmban, B.H.|naporeHepaTopbl. metod/kpte/2019 03
Benoycos ABTOHOMHasi M-B0 0BpaaoBaHMS 1 _02_01.pdf
aBTOMaTM3NPOBaHHas
Haykn PO, BLUT3
KoTenbHaa Ha XuUOKOM WU 2018

razoobpasHom Tonnuee AK-5
[TekeT] MeToandeckme
yKkasaHuss K nabopaTopHbIM
pabotam

cnerynTa.- Crie. :
BLWUT3 Creryntai




C.H. CwmopoawuH, B.[.|KoTenbHble  yCTaHOBKM MU https://nizrp.narod.ru/

Linmban, B.H.|naporeHepaTopbi. M-Bo obpa3oBaHusa n metod/kpte/2019_03
Benoycos KoMnbloTepHbIN  TpeHaxep Haykn PO, BLUTS 2018 _02_02.pdf
BK3-75-39 [TekeT] :]  cnerynrtg. - Crie. :

MeToAMYeckue ykasaHus K BLUTS CrerynTn
nabopaTopHbIM paboTam

6.2 MNepeyeHb npodeccMoHanbHbIX 6a3 AaHHbIX 1 MH(POPMALMOHHO-CNPABOYHbIX CUCTEM

OneKkTpoHHO-0MbnmMoTevHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHag 6ubnuoteka BLUTS CMB INYMNTA [OnekTpoHHbI pecypc].  URL: http://nizrp.narod.ru

6.3 Mepe4yeHb JIMLEH3NOHHOIO U CBOGOAHO pacnpocTpaHAeMOoro NporpaMmMHOro oéecneyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013
AutoCADDesign

6.4 OnucaHue MaTepuanbHO-TeXHMYeCKon 6a3bl, Heo6XxoAMMON Ans ocyllecTBlIeHUs obpa3oBaTeNnbLHOro
npouecca no AUCUUNIIMHe

AyauTtopus OcHaleHne

MynbTumMeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA H P A
aygutopusi

CneunanuanpoBaHHasi mebenb, gocka
YyebHasa aygutopus

NabopaTopHble yCTaHOBKM A onpeaeneHunst BNaxXHOCTU, 30fIbHOCTU U BbIXOAa NeTyunx BeLLecTB
TonnuBa, nabopaTopHasi yCTaHOBKA [Ansi OMpedeneHus TennoTbl CropaHus TOMnvBa, CTeHA
y4ebHbIi  "ABTOMaTU3MpPOBaAHHAas KoTenbHasi Ha ras3oobpasHoM MW Xugkom Tonnuee",
nabopaTopHas yctaHoBka TennoBow Hacoc ¢ MIMNCO, kKoMNbIOTEPHbLIE TPEHAXEPDI

A-203




