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cTaHOapToM Bbicliero obpasoBaHus no HanpaeneHuto nogrotoBkn 13.03.01 TennosHepretka u TENIOTEXHUKA,
yTBEePXAEHHBLIM Npuka3om MuHucTepcTBa obpasoBaHus U Haykm Poccuiickon ®epepaumm ot 28.02.2018 r. Ne 143

CoctaButens (u):
KaHampaTt TexHu4ecknx Hayk, 3aBefyowmin kadgenpomn CmopoguH C.H.

Ot kadenpbl cocTaBuTeNs: CmopoauH C.H.
3aBeayoLnii kadeapon NPOMbILLIIEHHOW TEMMO3IHEPreTUKM

Ot BbinyckatoLLen kacdenpbi: CmopoguH C.H.
3asegytowmin kadegpom

MeToanyeckun otgen:




1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIIUHBI

1.1 Uenb aucumnnuHbl: ChHopMMUpoBaTb KOMMETEHUMU obyyatollerocsi B 06nacTu KOTeSbHbIX YCTaHOBOK
MPOMBILLNEHHBIX NPEeanpPUSTUIA, UX NMPOEKTUPOBAHWUI M 3KCMyaTauuu Npu MUHUMAnbHBIX 3aTpaTax 3HepreTUYeckux,
mMaTepuarbHbIX ¥ TPYAOBbIX PECYPCOB, cOGMoAeHNs NpaBun 6e3onacHoi SKCnyaTaumMm U oXpaHbl OKpyKatoLwel cpebl.

1.2 3agaum AMCUMNNAWHDI:

» PaccMoTpeTb yCTPOMCTBO KOTENbHBIX YCTAHOBOK M UX 3f1eMEHTOB

» PaccmMoTpeTb MeTOAMKM BbINOSTHEHUM TEMOBOrO U KOHCTPYKTUBHOIO pacyeTa KoTna

 PackpbiTb NpUHUMNLI oBecrneyeHne paunoHanbLHOro TEMnoBOCNPUSATUS, HAAEXHOW M SKOHOMUYHOW pPaGoThl
KOTNa 1 BcrioMoraTesibHOro 06opyAoBaHUs, 3aLLUTEl OKpY»KatoLLen cpeapbl

1.3 TpeboBaHuA K NpeaBapuTeNbLHOM NOAroTOBKE Oby4aloLlerocs:

MpenBapuTenbHasi MNOAroToBKa npegnonaraeT Cco3gaHWMe OCHOBbl AN  (opMMPOBaHMS  KOMMETEHLUUNA,
YKa3aHHbIX B M. 2, NpX U3y4eHUN OUCLUMNIINH;

TennomaccoobMeHHoe 000pyAOBaHNE TENNOIHEPTETUHECKUX NPEANPUATUIA

TennomaccoobmeH

TexHun4yeckast TepMoamMHaMumKa

TonnMBO M NPOLIECCHI FOPEHNst B TENNO3HEPreTUYECKMX YCTaHOBKaX
BogonoarotoBka Ha MCTOYHMKAX 3HEPrnn

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

OlK-3: CnocobeH aeMOHCTPMpOBaTb NPUMEHEHUE OCHOBHbIX CNOCOOOB Nonyy4yeHusi, npeobpasoBaHus,
TpaHcnopTa U UCMONb30BaHUA TEMJOThI B TENNOTEXHMYECKUX YCTAaHOBKaX U cucteMax

3HaTb: TexXHonoruo npoun3BoacTBa napa u ropﬂqeﬂ BOAbl; KOHCTPYKUMX U NpUHLNN pa6OTbI napoBbIX U BOLI,OFpeIZHbIX
KOTJ10B, X 3J1EMEHTOB 1 BCNOMOraTesibHbIX MeéXaHN3MOB.

YmeTb: NMPUMEHNTb TeopeTnYeCkne 3HaHUA K pelleHUo MNpakTU4eCcKnx 3apavd,; pa3p368TblBaTb N BbINONHATb
mMeponpuaTna no noBbILLEHNK 3KOHOMUYHOCTU U HaAeXHOCTU KOTenNbHOM YCTaHOBKM W nNaporeHepaTtopa nyTtem
COBEPLUEHCTBOBAHUA W PEKOHCTPYKUUU Y3JN10B U 3JNIEMEHTOB; CaMOCTOATENIbHO MNPUHUMAaTb pelweHunAa B npouecce
aKcnnyataunun c Uenblo obecneyeHns HageXHOCTM U 3KOHOMUYHOCTM KOTESbHOM YCTaHOBKW, 3allUTbl oxpymarou.l,eﬂ
cpeabl, nogaepXumBaTtb onTUManbHbIN pexnm pa6OTbI OGOpy,D,OBaHVIFl, obecneunBatb 6e30MacHOCTb paGOTbI
06Cﬂy>KVIBaPOLLI,eFO nepcoHana.

BnageTb: OCHOBHbIE CNOCOOLI MOMyYeHuWs], Npeobpa3oBaHs, TpaHCNoPTa U UCMONb30BaHWS TENMOTLI U 3NIEKTPUYECKOM
3Heprum; paboume NpoLecchl B TENMOBLIX ABUraTENsX, YCTPOMCTBO U MPUHLMN UX paboTbl; KOHCTPYKUMKU U OCOGEHHOCTH
aKcnyarauum naposbIX TYpOUH.

3 PE3YNIbTATbI OBYYEHUA MO AUCUUNNUHE

KoHTakTHas paboTa

o X
[ = MHHoBaU.
HanmeHoBaHne n conepxaHuve pasgenos, [ § T O CP 4
” S ogl ek Mp. na6. opMbl
TEM U y4eOBHbIX 3aHATUN s 2o (4achbt) o
O £ | (Hackl) | (vacel) | (4achl) 3aHATUN
Pasgen 1. Knaccudukauusa kotnos
Tema 1. OCHOBHble  TEPMUHbI "
onpeaeneHus. 3Ha4veHue KOTEeNbHbIX
yCTaHOBOK B NPOMbILLIEHHON
TennoaHepretuke. Pomb  pycckux U 0,5 20 nn

COBETCKUX Y4YEHbIX B Pa3BUTUWN KOTENbHOM
TexHukn. O6uwass cxema  KOTerbHOW
yCTaHOBKWU. Knaccundukaums KOToB.

Tema 2. MaTepuanbHbil U TennoBoOwu
banaHc kotna. O6wee  ypaBHeHMe
TennoBoro 6GanaHca. Pacnonaraemas u 1 2 20 nn
nonesHo 3aTpayeHHasd Tennota. [loTepwu
TennoTel U WX onpegeneHve. TensoBon

Pasgpen 2. TennoBasi cxema KoTna.
XapakTepuCTUKM N KOHCTPYKUUM KOTMOB U
NX 9NeMeHToB




Tema 3. lNoarotoBka K CXWraHW rasoBoro,
Xungkoro n Teepaoro tonnmea. Cylika u pasmon

TonnMBea. OcHoBHbIE CUCTEMBI
MbIIENPUIrOTOBIEHMS. Yrnepa3smMorsibHble
MeNbHULbI n 3MNEeMEHTbI cucTem
MbIIENPUIrOTOBIEHMS. Cuctembl
TonnMBONOAa4n npw NCMNONb30BaHWM
BuoTonnuea.

Tema 4. Tono4yHble Npouecchl M YCTPOWCTBA.
Knaccudpumkaums, XapaKTepucTmKu "

nokasaTenu TOMO4YHbIX YCTPOWCTB. CxuraHue
ra3oBoro M OCOOEHHOCTU CXWUraHWS XWOKOro
TonnmBea. KOHCTpYKUMM  TOPEnoYHbIX U
TOMOYHLIX YCTPONCTB Afsi CXKUraHns razoBoro u
Xuakoro Tonnvea. CxuraHme yrofnibHOW Mbifu.
MbineyronbHble TOpPenkn U UX pacnonoXeHue.
TOmMKW C XXMOKUM 1 TBEPAbIM LUSakoyganeHnem.
LInknoHHble " BUXPEBbIE TONMKM.
Knaccudumkaums CNoEeBbIX TOMOK.
XapakTtepucTuka npouecca ropeHust Tonnvea B
cnoe. Tonku ons cXuraHusi TBepLoro Tonnnea B
nnotHom crnoe. OcobGeHHOCTN opraHuM3auum
CXKUraHus ouotonnuea B MIAOTHOM U KUNSLLEM
crnoe

Tema 5. OnemeHThI " Marepuansl
KOTJIOB. WcnaputenbHble  MOBEPXHOCTU
HarpeBa. KOHCTpyKUMWM TOMOYHBIX 3KPAHOB,
MoBbilUEHWE  HAOEeXHOCTM  uUx  paboTbl.
KOHBEKTMBHbIE MCMapUTESibHbIE MOBEPXHOCTU
HarpeBa. [laponeperpesaTtenu. KomnaHoBka
naponeperpesaTenen. MeToabl
perynupoBaHus TemnepaTypbl NeperpeToro
napa. Knaccudukauusa cuctem perynmpoBaHusi
TemnepaTypbl neperpeToro napa. BopasHble
3KOHOMau3epbl W  BO3gyxonogorpesaTenu.
Ponb 1 HasHayeHue BOASHbIX 3KOHOMaKN3epoB

" BO34yx0nogorpesaTenen.
NocnenoBaTenbHOCTb  BKITHOYEHUA.  TEXHUKO-
3KOHOMUYECKMe npegenol nogorpesa

BO3Oyxa, BoAbl. KOHCTPYKTUBHbIE CXEMbI.
ABpasnBHbBIN U3HOC M KOPPO3US MOBEPXHOCTEN
HarpeBa. OuncTKa MOBEPXHOCTEW HarpeBa OT
HapYXHbIX  3arpa3HEeHUN. HasHauyeHve 1
TpeboBaHWA K orpaxxaeHNsiM ra3oxofoB KoTna.
KoHcTpykuuss  obmypoBku. HasHaveHne w
KOHCTPYKLMM Kapkaca. ApMmaTtypa 1 rapHuTypa.
Ycnous paboTbl MeTanna KoTna.

Pasgen 3. Bonpochkl akcnniyatauumn KOTenbHbIX
YCTaHOBOK

Tema 6. OkcnnyaTtaumsa KOTemnbHbIX YCTAaHOBOK.
Myck n octaHOB KoTNa.

0,5 20 nn
2 20 nn
2 33 nn
1 20 nn




Tema 7. ABapuiiHble cuTyaumu npu paboTte
KOTeNbHOro 06opyaoBaHUs.

Na6opaTtopHas paboTa Ne 1. BbICOKUI1 ypOBEHb
BoAbl B bapabaHe koTna

+150 mm B. CT.

JlabopaTopHasi pabota Ne 2. Huskuii ypoBeHb
BOoAbl B bapabaHe koTna

-150 mm B. CT.

JlabopaTtopHaa pabota Ne 3. [loracaHue
c¢akena B Tonke

JlabopaTtopHasa pabota Ne 4. [loHMKeHue
naBneHus rasa < 10 kla

JlabopaTtopHaa paGota Ne 5. T[loBblweHne
pasneHusi rasa > 50 klla

JlabopaTopHasi pabota Ne 6. [loHwkeHne
JasrneHua masyta < 0,2 Mlla

JlabopaTopHasi pabota Ne 7. T[loHwkeHue
OaBrieHns Bo3ayxa nepep ropenkamm
<0,1«klMa

JlabopaTtopHaa paGota Ne 8. T[loBblweHne
haBrneHust B Tonke kotna > 25 kla
JlabopaTtopHaa pabota Ne 9. OcraHoB
abiMococa

JlabopaTtopHaa pabota Ne 10. OcrtaHoB
BEHTUNATOPA

Na6opaTtopHas pabota Ne 11. Bbicokasi/Hu3kas
TemnepaTypa neperpeToro napa
JlabopaTopHasi pabota Ne 12. [loBbiweHne
naBneHus B 6apabaHe kotna Ha 10 % Bblwe
paspelueHHoro (> 4,9 Mla)

JlTabopaTopHasi pabota Ne 13. lNpekpalieHune
nogaudn anekTpoaHeprum

JlabopaTtopHasa paboTta Ne 14. Beixog u3 cTpos
BCEX ykasaTternen ypoBHs Bobl B 6apabaHe

WUtoro B cemecTpe (Ha kypce ansa 3A0)

20

nn

153

KoHcynbTaumm n npomexyToyHas aTTectaums
(Ok3ameH)

2,5

6,5

Pasgen 4. TennoBor M aspogvHaMUYeCKUn
pac4yeTbl KOTEbHbIX YCTaHOBOK

Tema 8. MeToanka  noBepoyHOro U
KOHCTPYKTMBHOro pacyeta. Bbibop cnocoba
CKUraHus W TEenroBOW CXeMbl KOTENbHOro
arperata. PaagvaunoHHbIn  TennoobmeH w
BbIOOP KOHEYHOro OXNaX[deHWs1 ra3oB B TOMKeE.
MeToguka pacyeTa TennoobmeHa B aneMeHTax
kotTrna. PacyeT TOMkM, BbIGOP KOHEYHOrO
oxnaxaeHus rasoB B Tonke. KOHCTPYKTUBHbIN
pacyeT paavauuoHHOrO, NONypaanaLnoHHOro
n KOHBEKTUBHOIO naponeperpesaTtens.
KOHCTPYKTUBHBbI pacyeTt BOOSIHOIO
3KOHOMaK3epa 1 Bo3gyxonogorpesaTens.

40

Tema 9. AspoanHaMMyYeCcKnin pacyeT KOTEeNbHOM
ycTaHoBkU. CUCTEMbI ra3o- BO3QYLLUHOMO TpakTa
KoTna.

30

Pasgen 5. lmgpoanHamumka B anemMeHTax KoTna.
BoaHbI pexum 1 kayecTBo napa

Tema 10. VYcrnoBua HagexHon paboThbl
3NEeMeHTOoB KoTna. Knaccudmkaums
ncnaputenbHbIX cuctem KOTNOB.
MpopoanHammka  UcCNapUTErnbHbIX — CUCTEM
KOTMOB C €CTeCTBEHHOW W NPUHYOUTENbHOMN
uupkynsauuen. OCHOBbI MeTOAMKM pacdeTa
LUMPKYNSLUWK B 9rIeMEHTax KoTna.

20

nn




Tema 11. ®PU3NKO-XMMUYECKME MPOLIECCHI NP
reHepauuMmM napa Wu3 nuTaTenbHOW BOAbI.
MexaHn3m u npoueccbl 06pa3oBaHUS HAKUMKU 1
Koppo3umn Ha NOBEPXHOCTAX Harpesa.
TpeboBaHua Kk nutaTenbHon Boge. BoaHbin
pexum  koTrnos. [lpogyBka B  KoTnax.
CtyneHuyaToe wucnapeHune. TpeboBaHus K
kayecTtBy napa. Cenapauusa napa. [Nokasatenu
kayectBa BoAbl. CocTaBbl MPUPOAHbLIX BOA.
Boponogrotoeka. OCHOBHblE CXeMbl 06paboTKM
nuTaTenbHOW BOAbI.

Paszgpen 6. [loBbllueHNE  3KOHOMWUYECKOMN
ahEKTUBHOCTH KOTeSbHbIX YCTaHOBOK.
BcnomoraTtensHoe o6opyaoBaHue.

20

nn

Tema 12. TexHNKO-3KOHOMUYecKoe
obocHOBaHMe BbiOOpa ONTUMArbHOW CKOPOCTHU
rasos B KOHBEKTUBHbIX MOBEPXHOCTSAX
HarpeBa. 3HayeHue nogorpesa Bo3gyxa Ans
3KOHOMMYECKOTo CcXKuraHust Tonnuea.
OKOHOMMYECKasi OLeHKa pPasfU4YHbIX  CXEM
KOTenbHbIX YCTaHOBOK.
TexHuko-ak/labopaTtopHaa pabota Ne 15,
HewncnpaBHoCTb npeaoxXpaHUTENbHOro
KnanaHa

JlabopaTopHasi pabota Ne 16. B3pbiB B TOMnke
KOTMa uInu 3aropaHue roprumMx OTMOXEHWI B
rasoxogax

JlabopatopHas pabora Ne 17. O6san
0BMYpOBKM W HarpeBaHWe Hecywmux 6Ganok
JoKkpacHa

JlabopaTtopHasa pabota Ne 18. BosHMKHOBEHME
noxapa

JlabopaTtopHaa paGota Ne 19. PaspbiB
rasonposoja

JlabopaTopHasi pabota Ne 20. lNpekpalieHune
JENCTBUN BCEX NUTATENbHbIX

HacoCoB

JlabopaTopHasi pabota Ne 21. YpaBHeHue
TennoBoro  GanaHca. Onpegenenne K14
KOTEeNbHOro arperaTa

JlabopaTtopHasa paboTta Ne 22. KoadduumeHt
n3bbiTka BO3ayxa

JlabopaTtopHaa pabota Ne 23. ApapuiiHble
peXxunmbl KOTna. BeisiBneHne HencnpaBHOCTEN
JlabopaTtopHaa pabota Ne 24. Onpenenexue
TENNIOBOW Harpy3kKMOHOMUYeCcKoe 0OOCHOBaHME
BblOOpa TemnepaTypbl yXOASLMX ra3oB Mpu
KOHCTPYMPOBAHUN KOTENbHbBIX YCTAaHOBOK.

20

nn

Tema 13. CogepxaHue BpedHbIX npumecen B
npogyktax  cropanus.  Knaccudukauma m
KOHCTpyKUMs 3onoynosutenen. KoHcTpykuun
TAro-AyTbEBbLIX YCTAHOBOK. YAaneHue Lunaka,
30Mbl U razoobpasHbix NPoAykToB. [biMOBbIE
TpyObl. Pexum paboTthbl KOTIOB
npomnpeanpuatTun. OCHOBHbIE HanpaBreHus
MOBbILIEHNS 3KOHOMWUYHOW paboTbl KOTENbHbIX
YyCTaHOBOK.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

23

nn

KoHcynbTauum 1 npoMexyTodHas attectaums
(Ok3ameH, KypcoBon npoekT)

153

2,5

6,5

Bcero koHTakTHas paborta n CP no
AUcuUMNInHe

41

319




4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu v 3aga4u KypcoBou paboTbl (npoekTa): BeiNOnHMTL pacyeTbl MO TUMOBLIM METOAMKAM,
NPOEKTUPOBATL SNIEMEHTLI KOT/Ia B COOTBETCTBUMN C TEXHUYECKUM 3aaHNEM

4.2 TemaTuka KypcoBoun paboTbl (MpoekTa): TennoBon n aapoanHaMmnyecknin pacyeTbl KOTENbHOW YCTaHOBKM

4.3 Tpe6boBaHUsA K BbINOSIHEHUIO U NPeaCcTaBNEHUI0 pe3yNnbTaToOB KypcoBoOM paboThbl (MpoekTa):

PaboTta BbinonHsaeTca obyyaloWwumMmncs NHANBMAYyansHO, C NCMONb30BaHNEM METOAMK pacyE€Ta NapoBoro KoTna,
CnpaBoOYHOM NUTEpPaTypbI.

PesynbTaThl npeactaBnsioTcA B BuMAae oTyeTa, obbemom 50 NMCTOB MNeyaTHOro TEKCTa, codepKallero
crnepytowme obazatenbHble 3NeMeHTbI:

* 3CKM3bl PACHETHOMN CXeMbl KOTNa 1 ero 3r1IeMeHTOB,

e pacyéTbl

* ABYX YepTexen dopmata A1(NpoaonbHbIN U NonepeyHbI paspes KoTna),

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOU ATTECTALIMKU

5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUSA

Kon HanmeHoBaHue oLeHOYHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 06ydYeHus
KOoMMNeTeHuuu cpeacTea
MmeeT npeacTaBneHne o TEXHOMOrMU NPoM3BOACTBA Napa u ropsiyen
BOAbl; KOHCTPYKUMUSX M NpUMHUMNax paboTbl NapoBbiX M BOAOrPENHbIX
KOTNOB, NX 3NEMEHTOB U BCMOMOraTenbHbIX MEXaHWU3MOB.
MpMeHsaeT TeopeTnyeckne 3HaHUA K PELLEHNIO MPaKTUYECKNX 3adav;
paspabaTbiBaeT U BbIMNOMHATbL MEpPONpUATUSS MO MOBbLILLEHUIO
. Bonpocbl YCTHOIO

9KOHOMMYHOCTM W HAOEXHOCTU  KOTENbHOW  YCTAHOBKM U coBecenoBaus
naporeHepaTopa NyTeM COBEPLLUEHCTBOBAHUSA U PEKOHCTPYKLUN y3IOoB

OriK-3 P patopa my P P PykLAW [MpaKkTKko-OpNEHTNPOBAHHLIE

N ONEeMEHTOB; CaMOCTOATEMbHO MPUHMMAaTL PeLleHWs B npouecce
aKcnnyaTauum ¢ Lenbio obecnevyeHnst HagexXHOCTU U 9KOHOMUYHOCTM
KOTENbHOW YCTAaHOBKW, 3alUWUTbl OKpyXalollei cpedbl, NoaaepXkueaTb
ONTUMarnbHbIN  pexum paboTbl obopydoBaHusa, obecnevnBaTb
6e3onacHocTb paboTbl 06CNyXMBatOLLEro NepcoHana.
[eMoHCTpupyeT BnageHve MeToAMKaMuM pacyeToB  KOTerlbHbIX
YCTaHOBOK M0 3aaHHbIM MeToaMKam

3apaHus
KypcoBow npoekT

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

LWkana oueHnBaHuns

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

YcTHoe cobecenoBaHme MucbmeHHas paboTa

5 (oTnnyHO) oueHuBaemon obnactn. Kputuyeckun,

MonHbIN, McYepnbiBaOWNA OTBET, SBHO
OEMOHCTPUPYIOLWMIA rNyBoKoe MOHMMaHue

BOMPOCOB,
npeoMeTa U LUMPOKYH  3pyauumio B

. NCTOYHUKaMMU.
OopurunHanbHbIM NOAX04 K MaTtepuany.

Kputunyeckoe 1 pasHOCTOPOHHEE paccMOTpeHne

cBupgeTenbCcTBylollee o

3HauYUTENBbHON CaMOCToATENbHOM pabote ¢
KayectBO ucCnonHeHus1 Bcex
SMIEMEHTOB KYPCOBOrO MNPOEKTa MOSHOCTbLHO

4 (xopoLwuo) MpucytcTBylOT Hebonbline npobenbl B

Ka4yeCTBEHHbIN, OCHOBaH Ha BCeX
obasaTenbHbIX MCTOYHMKaX VIHdDOpMaU,VIVI.

3HaHUAX U HecyLeCTBEeHHbIe OLLMOKMN.
npaKTVIKO-OpVIeHTVIpOBaHHOG 3ajaHune
BbIMNOJTHEHO.

MpakTuko-opMeHTUpoBaHHOE 3agaHve

COOTBETCTBYET BCEM TpeboBaHUAM.
BbINOJTHEHO.
OTBeT CTaHOapTHbIN, B Lenom

KprOBOIZ NPOEKT BbINOJIHEHA B COOTBETCTBUU C
3agaHuem. MimeroTca otaernbHble OCbOpMJ'IeHVIﬂ
pa60TbI HecyuleCTBEHHbIe owmnbkm mnnn
OTCTYynJieHnA OT npaBui.

3 (ynoBneTBOpUTENLHO)

OTBET HENOnHbIA, OCHOBAHHbLINA TONbKO Ha
NEKUMOHHbIX MaTepuanax. lMpu noHMMaHum
CYLLHOCTM nNpeameTa B Liefiom —
CYLLIECTBEHHbIE OLIMOKM Mnu npobenbl B
3HaHMAX cpa3y MO HECKOSNbKUM TeMaM,
He3HaHue (nyTaHuLua) BaXXHbIX TEPMUHOB.
MpakTuko-opMeHTUPOBaHHOE 3ajaHue ¢
HeCYLLEeCTBEHHbIMWU OLLIMOKaMu.

odopMneHuns
paboThbl.

KypcoBoit NpoeKT BbINOMHEHO MOMHOCTbLIO, HO C
MHOTOYMCINEHHBIMU CYLLECTBEHHbBIMM
owwnbkamu. [pu 3TOM HapylweHbl npaBuna
WU CPOKM  NpeAcTaBrieHus

2 (HeygoBneTBOPUTENBHO)

HecnocobHOCTb OTBETUTHL Ha BOMpocC bes OTcyTCTBVIe

oAHoro mnm HECKOJ1bKNX
noMoLKn 3Kk3amMeHaTopa. HesHaHue 06na3aTenbHbIX 3N1EMEHTOB KypCOBOIo npoekTa,




3HAQUNTENbHOW  YacTM  MpUMHUMNUanbHO
BaXHbIX 3MNeMeHTOB OVCLMMINHBI.
MHorouncneHHble rpybble owmoku.
MonbiTka  cNMCbIBaHWSA,  MCNOMb30BaHUSA
HepaspeLleHHbIX TEXHUYECKUX YCTPOWCTB
UNM MNOnb30BaHUA MOACKA3KOM ApYyroro
YyerioBeka (BHE 3aBUCUMOCTM OT YCMELIHOCTU
TaKou NOnbITKK).

nnbéo MHOrovucrieHHble rpybble owunbkn B
npoekte, nubo rpyboe HapylleHne npasun
ohOpMnEeHNss uUnNM  CPOKOB  MpeAcTaBreHust
npoekTa.

MpencTaBneHue Yyxoro NnpoekTa, nnarvar, nbo
0TKa3 OT NpeAcTaBneHns npoekTa.

npaKTVIKO-OpVIeHTVI poBaHHOE 3agjaHune He
BbINOJTHEHO.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMM UHbIe MaTepuarbl, HEOGX0ANMbIEe ANSl OLleHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | ®dopmMynnpoBKM BONPOCOB
Kypc 3
1 KomnoHoBKa XBOCTOBbIX MOBEPXHOCTEW Harpesa KoTrnoarperara
2 Buibop TemnepaTypbl ropsyero Bo3ayxa Ha BbIXOAe U3 BOo3fyxonogorpesaTens
3 PereHepaTvBHble BO3AyxonoaorpesaTenu.
4 PekynepaTuBHble BO34yxonogorpesarenu.
5 BogsHble akoHOMawmsepsbl.
6 Buibop cxembl naponeperpesaTenen KoTnoarperaTos.
7 ["a3oBoe perynvpoBaHue Temnepartypbl neperpeToro napa.
8 CxeMbl BKINIOYEHWSA NapooxnaguTenen.
9 lMapoBoe perynupoBaHne TemnepaTtypbl napa.
10 dakTopbl, BAUSAIOLLME HA U3MEHEHNE TeMMepaTypbl NeperpeToro napa.
11 KoHBeKkTUBHbIE NaponeperpesaTeny.
12 PagvaunoHHble 1 LMpMoBble naponeperpesaTeny.
13 HasHayeHue n knaccudukaumns naponeperpesaTtenen.
14 MapoobpasyoLlre NoBepXHOCTU HarpeBa KoTnoarperara.
15 Cxema KoTnoarperara C XUaKuM LUnakoyganeHmem.
16 PasomkHyTas cxema nblnenpuroToBneHuns.
17 3aMKHyTas cxema NblnenpuroToBeHns.
18 Cxema KoTna C KUNSALWMM CoeMm.
19 Bbi6op cnocoba cxuraHusa tonnuea( KaMepHbIn, cnoeson).
20 Cnocobbl cxxuraHms Tonnuea.
21 MokasaTenu' paboTbl TOMOYHLIX YCTPONCTB.
22 Cxema npsiMOTOMHOrO KoTroarperaTa.
23 Cxema xapoTpybHoro koTnoarperaTa.
24 |Cxema koTnoarperarta ¢ NpuHyaUTENbHOW LIMPKYNALUEn.
25 Cxema koTnoarperata "nog Hagaysom".
26 Cnocobbl UMpKynsaLUMY BOAbI B NapoblbiX KOTNax.
27  |Twnbl KoTnoarperatoB. MapkupoBka KoTnoarperaTos.
28 Bbibop TemnepaTtypbl yxoasLmux ra3os.
29 Bbibop TemnepaTypbl BO3gyxa Ha BXoAe B Bo3ayxonogorpesaTerb.
30 Hun3koTemnepaTtypHas Koppo3us NOBEPXHOCTEN Harpesa.
31 HuskoTemnepaTypHas KOppo3us NOBEPXHOCTEN Harpesa.
32 PacuéTt KIN[ koTtnoarperata no npsiMmoMy n obpatHomy 6anaHcy.
33 MoTepun TENNOTLI C XMMUYECKUM U MEXAHUYECKUM HEO0XOroM.
34 MoTepun TenNoThbl C yXoAALWMMN ra3zamu.
35 Tennoson 6anaHc koTnoarperarta. Pacxog Tonnuea.
36 Cxema KoernbHOWM YyCTaHOBKWN C eCTECTBEHHOMW LMPKYNALMEn Ha TBepAoM ToMNMmBe.
37 OCHOBHbIE TEPMUHbI U ONpeaeneHns.
38 [MoBepxHOCTHbIE MapooxsiaguTenu.
39 30510BOIN YHOC U3 TOMKM
40 CnoeBas Tonka Ans cxkuraHns KopoapeBeCHbIX OTXOA0B
41 |Tono4Hble yCTPOWCTBA AN CKUraHUs rasa u masyra




Kypc 4

42 KoTenbHble ctanu. TpeboBaHus, NnpegbaBnsemble K KOTeNbHbIM cTansm. Pacyét Ha NpoYHOCTb
43 Kopposus noBepxHocTen Harpesa. XMMUYeCcKas U aNeKTPoOXnMMmnyeckas Kopposus.

44 Mpoayska koTnoarperata. banaHcoBoe ypaBHeHWe conen

45 CTtyneHyaTtoe ncnapeHue Bogpl

46 YoenbHble Harpysku 3epkana ucnapeHus n naposoro obbéma 6apabaHakoTnoarperata
47  |TpeboBaHus k ynctoTe napa. MNpuyrHbl 3arpsa3HeHus napa

48 BHyTpubapabaHHble yCcTpoicTBa.

49 3akoHOMepHOCTH yHOCa KanenbHomn Bnarn napoM. CKOpoCTb BUTaHUS Kanensb.
50 |TpebGoBaHusi k KauecTBy NMTaTenbHONM BoAbl. [lokoTnoBas obpaboTka BOAbI.

51 MeponpusaTusa No NOBbILLEHWUIO HAAEXHOCTU LIMPKYALNN.

52 CxeMbl LMpKynaumu.

53 PacuyéT umpKynaumoHHOro KOHTypa. OBxKyLLMA U NONE3HbIN Hanopsbl.

54 MpocTble 1 CROXHbIE UMPKYNALUMOHHbIE KOHTYPbI KOTAIOB C €CTECTBEHHON LIMPKYNSALMEN.
55 OnekTpodunbTPLI.

56 "MokponpyTkoBbIn" 3onoynosutens MIM-BTU.

57 MHepuunoHHble 3010ynoBuTENMN.

58 BbIGop TArogyTbEBbIX YCTAHOBOK. XapakTepUCTUKN TATOAYTbEBbIX YCTaHOBOK

59 PerynuposaHune TArogyTbeBbIX YCTAaHOBOK.

60 ArogyTbeBble yCTaHOBKNU. KOHCTPYKUmMK. MpuHUUN aencTeums.

61 |AspoanHamuyeckuii pac4éT BO3ayLLHOro TpakTa KOTenbHOW YCTaHOBKM.

62 AspognHaMmnyeckunin pacyeT ra3oBoro TpakTa KoTerlbHOW YCTaHOBKM.

63 Llenb aspognHamuyeckoro pacyéta KoTenbHbIX YCTaHOBOK. Buabl CONpoTvBRNEHWI 1 X onpeaeneHve.
64 Pac4ét Bo3gyxonogorpesarens.

65 PacuéT BogsiHOro askoHomamsepa.

66 PacuéTt KoHBEKTMBHOro naponeperpesaTens.

67 PacueTt dectoHa.

68 Pac4ét Tonkn ( NOBEpOYHbIN TEMMOBOWN ).

69 MeToanka KOHCTPYKTMBHOrO TENOBOro pac4éTa KoTnoarperaTa.

70 MeToanka NnoBepoOYHOro pacyérta Kotnoarperara.

71 Kapkac n obmypoBka koTna.

72 Apmartypa kotna

73 CamoTsra B KOTEeNbHOWN yCTaHOBKE

74 HaTpuin-kaTMOHHLIN METOA YMSATYEeHNs BOAbI

75  |Oeaspaums Boabl. KOHCTpyKUMM AeasapaTopo

76 Tennoson 6anaHc koTnoarperarta.

77 ObimoBble TpyObl

78 MpombiBKa napa

79 Pac4eT WwmpmoBoro naponeperpesarens

80 ABapuinHble cutyauum npu paboTte KoTensHoro obopyaoBaHus

81 Mopsigok ocTaHoBa kOTNA

82 Mopsgok nycka koTna




5.2.2 TunoBble TeCcTOBble 3aAaHNA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kerchbl)

OnpepenuTb KONMYECTBO Tenmna NoflydYeHHOe Napom B naponeperpesarene.
MexoaHble faHHble:

naponpoussoauTensHocTb kotna 17,5 kr/c;

nasneHve neperpetoro napa 40 6ap

TemnepaTtypa neperpeToro napa 440°C

npvpatlleHve sHTanbum B napooxnagutene Aino= 63 KIOx/kr

OnpegenuTb NOBEPXHOCTb HarpeBa 3koHOMaw3sepa.
McxogHble gaHHble:

pacxop Bonbl 20 kr/c

TemnepaTypHbIv Hanop 120°C

nasneHue Bogbl 40 6ap

TemnepaTtypa Boabl Ha Bxoae 150°C

TemnepaTypa Boabl Ha Bbixoge 200°C
KoadpmumeHT Tennonepeaayun 60 BT/mM2°C

5.3 MeToanyeckue maTepuansi, onpegensiowme npoueaypbl oLeHMBaHUSA 3HaHUN, YyMeHUI, BnaaeHuin (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpoMexyTo4HoM aTrecTaumm 1 nopsaok NMUKBUAaLUM akageMnyeckomn
3a10MKEHHOCTH

[MpoBegeHe NPOMEXYTOYHOW aTTecTauum pernameHTUPOBaHO foKanbHbIM HOpMaTuBHbIM aktom CII6IYMTA
«[NonoxeHne o NpoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obydaloLwmnxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHagda X lMucbMeHHas X KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTaumMm No gUCUUNIIMHe

Bpemsi Ha NoaroToBKy k 3k3ameHy 45 MVH, B 3TO BpeMsi BXOAMT NOArOTOBKA OTBETA HA TEOPETUYECKME BOMPOCHI U
peLLeHne NpakTU4eCKO-OPUEHTUPOBAHHOIO 3a4aHus. [na pac4yeToB CTyAeHTY HeobXooMMO MMETb KarbKyrnaTop, Takke
eMy NpefoCTaBnsieTCsi cnpaBoyHas MHopMauums.

B TeueHne cemecTpa BbINOMHAKTCS KOHTPOrbHasi paboTa.

Bpewmsi, oTBOAMMOE Ha 3almUTy KypCOBOrO NpOeKTa He AOSMKHO NpeBbilwaTh 15 MUH, BKIIOYas KpaTkuii Aoknag no
pesynbTaTam KypcoBOro NPOeKTa U OTBETbI HA BOMPOChI

6. YHEBHO-METOOMYECKOE N UH®OPMALMUWOHHOE OBECNEYEHUE OUCLUUNINUHDbI
6.1 YuebHas nutepatypa

ABTOp 3arnaswue | MN3gaTtenbcTBo [oa nspaHma | Ccbinka
6.1.1 OcHoBHas y4yebOHas nuTepaTtypa
lNy6apes A. B. MapoTtennoreHepupyoLine ) . http://www.iprbooksh
YCTAHOBKM  MPOMBbILUSIEHHbIX Benrrgg?ﬁé;:igre?ﬁfﬁvfmm op.ru/28379.htmi
MPCANPUATMM TEXHOMOrM4Yeckmmn 2013

yHuBepcuTeT um. B.T.
Lyxosa, 36C ACB

6.1.2 lononHuTenbHas y4yebHas nutepatypa

WN.B. Kanswosa, C.H.|KoTenbHble  yCTaHOBKM 1 http://www.nizrp.naro
CmopoauH naporeHepaTopsbl [TekeT]: d.ru/mu0131.htm
mMeToanyeckne ykasaHua ansa| M-Bo obpasoBaHusa u
BbIMONMHEHUS KOHTpOIbHbIX| Haykn P®, CM6ITYPI. — 2007

paboT ansa cryaeHTos IV kypca Chne.: Criertypn
3a04Horo chakyrnbTeTa

C.H. CmopoguH, B.H.[MeToabl aHeprocbepexeHus B http://www.nizrp.naro

Benoycos, B.}O.|aHepreTuyeckux, d.ru/metod/kpte/10.p

JTakoMKuH TEXHOMOrMYECKNX YCTaHOBKax M-80 o6pasosativs 1 df
Haykn P®, CM6ITYPII. — 2014

n crTpoutenbctBe [TeKkcT]: CH6.: CAGrTYPN
y4yebHoe nocobue "




C.H. CwmopoauH, B.O.|KoTenbHble  yCTaHOBKM 1 https://nizrp.narod.ru/
Linmban, 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] cneryntn. - Crie. :
MeToauYeckne ykasaHus K BLUT3 CnerynTA
nabopartopHbIM paboTam
C.H. CwmopoguH, B.[.[KoTenbHble  ycTaHOBKM 1 https://nizrp.narod.ru/
Unmban, B.H.[naporeHepaTopsbl. metod/kpte/2019_03
Benoycos ABTOHOMHasi _02_01.pdf
aBTOMaTM3NpPOBaHHas M-B0 obpasosativs 1
KOTeflbHasg Ha XWOKOM W Haykn PO, BIITS . 2018
razoobpasHom Tonnuee AK-5 Crierynti.- Cr. :
BWT3 Crieryntg
[TekerT] mMeToAn4eckme
yKkasaHuss K nabopaTopHbIM
paboTtam
C.H. CmopoauH [ wu|Tennosow n| M-Bo obpasoBaHus n https://nizrp.narod.ru/
op.] a’poauHaMMYECKUIA pacyeTbl Haykm PO, BLUTO metod/kpte/2019_01
KoTenbHbIX ycTaHoBoK [TekcT]| CMGIYMTA. - 5-e nan,., 2018 _19 01.pdf
: yuyeb.nocobue nepepab. n gon. - Cr16. :
BWT3 Cneryntan
C.H. CwmopoauH, A.H.|[KoTenbHble  ycTaHoBkM K| M-Bo oBGpasoBaHus u https://nizrp.narod.ru/
ViBaHOB, B.H.|naporeHepatopbl [TekcT ] : Haykm PO, BLUTO metod/kpte/2019_01
Bernoycos y4yeb.nocobue cnerynrtpg. - 2-e naa., 2018 _14 01.pdf
ucnp. - CI16. : BLWUT3
cnerynrta

6.2 MNMepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbIX 1 MH(OPMALMOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHO-6mMbnmoTeyHas cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6mubnuoTeka BLUTS CIMB IMNYMNTH [QnekTpoHHbIN pecypc].

URL: http://nizrp.narod.ru

6.3 MNepe4yeHb NULEH3NOHHOIO U CBOBOAHO pacnpoCcTpPaHAeMOoro NporpamMmmHoro oéecnevyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013
AutoCADDesign

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeO6XoAMMOW ANA ocylLlecTBNEeHNA obpa3oBaTenbLHOro
npouecca no gucumnnuHe

AyanTtopus OcHalueHne

MynbTumeguinHoe obopyaoBaHue, creumnanusmpoBaHHas Mebernb, Jocka
JlekumoHHas Y A pyA " P A
aygutopus

YyebHas ayautopusi

Cneumnan n3npoBaHHas mebenb, gocka

JlTabopaTopHble yCTaHOBKW ANt ONpeAeneHns BNaXHOCTU, 305IbHOCTM U BbiXOAa NETy4nX BELLECTB
Tonnuea, nabopaTopHas yCTaHOBKa ANsi OnpeferieHvst TennoTbl CropaHus TOMMuBa, CTEHA
y4ebHbI  "ABTOMaTU3NPOBaHHAs KoTenbHasi Ha ras3oo0pas3HOM M Xuakom Tonnuee",
nabopaTtopHasi ycraHoBka Tennosow Hacoc ¢ MIMCO, KOMMbIOTEPHbIE TPEHAXEPDI
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