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1. BBEOEHMUE K PABOYEN NMPOrPAMME AUCLMNNUHbI

1.1. MecTo npenogaBaeMon QUCLUMNIIMHbI B CTPYKType obpa3oBaTenibHOM NporpaMmbl

basoBas l:l Obsna3atenbHas I:l JononHuTensHo

Bnok 1: ABNAeTCa PakynbTaTuBOM

BapuatusHasg IZ‘ Mo BbIGOPY I:l

1.2. Uenb aucumnnuHbl
CdopmumpoBaTtb KomneTeHLMM oby4vatowierocs B 06macTu KOTenbHbIX YCTAHOBOK MPOMbILLMEHHbIX
npeanpusTuii, UX NPOEKTUPOBAHUIA U IKCMNyaTauumn npyM MUHMManbHbIX 3aTpaTtax aHepreTu4Yeckux,
MaTepuanbHbiX W TPYAOBbIX pPecypcoB, cobnwogeHus npasun 6GesonacHon akcnnyataumm wu
OXpaHbl OKpyXatoLLen cpeabl.
1.3. 3apgauu aucuUNNUHLbI
e PaccMoTpeTb YCTPOMCTBO KOTEMbHbIX YCTAHOBOK U UX 3NEMEHTOB
e PaccmoTpeTb METOAMKM BbINOMTHEHUM TENMOBOIO U KOHCTPYKTUBHOIO pacyeTa KoTna
e PackpbiTb npuHUUNbl obecnevyeHne pauLuMoOHaNbHOroO TENMOBOCMNPUATUSA, HaAAEXHOW W
9KOHOMMWYHOM paboThbl KOTMa M BCrIOMOraTenbHOro obopyaoBaHus, 3allmTbl OKpyKatoLen cpeasbl

1.4. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yYeHus No AUCLMNIINHE, COOTHECEHHbIX C
nnaHupyemMbIMU pe3yfibTaTaMu OCBOeHUsi ob6pasoBaTeribHOM NpPorpaMmbl

Kon

3Tan dopmmpoBaHusi
KOMneTeHuun dopmynumpoBka KOMNETEHLUM

MK- 2 CnocobHOCTb NPOBOANUTL pacyeThbl NO TUMOBLIM 1,2
MeToAMKaM, NPOEeKTUPOBaTb TEXHOSOrMYeckoe
obopyaoBaHue ¢ MCnorb30oBaHNEM CTaHOAPTHbIX CPeacTB
aBTOMaTM3aunmn NPOEKTUPOBaHNSA B COOTBETCTBUN C
TEXHUYECKUM 3aaHnem

MnaHupyemble pe3ynbTaTbl 06y4eHuUs

3HaTh:
1) KOHCTPYKUMM KOTENbHbLIX arperaToB 1 BCrioMoraTernibHOro o6opyaoBaHuns
2) MeToAMKM COCTaBeHWsi TEMNOBbIX GanaHCoOB KOTIOB,
3) TUNOBbIe METOAMKN PAacYETOB KOTIOB U UX 3NTIEMEHTOB,

YmeTb:
1) BbIOUpPaTb ONTUManbHY0 KOMMOHOBKY KOTNa
2) nNpoBOAUTb pacyeTbl MO TUMNOBbIM METOAMKAM

Bnagets:
1) ocHOBamMM pacyeToB TeMNoOBbIX 6anaHCcoB KOTIOB,
2) OCHOBaMu pacyeToB KOTSIOB U UX 3NIEMEHTOB,

1.5. AucumnnuHbl (NpakTUKK) obpaszoBaTenbHON NPOrpaMmbl, B KOTOPbIX ObINO Ha4YaTo
chopMmpoBaHue KOMNeTeHUMN, yKkasaHHbIX B n.1.4:

¢ TennomaccoobmeHHoe 06opyaoBaHNe TennoaHepreTndeckmx npeanpuatn (MK-2)
WHdopmaTuka B 3agadax TennoaHepreTukn n tennotexHonoruax (MK-2)
[MpoekTupoBaHMe oToNUTENbHbIX KOTEMbHbLIX B MPOMbILLNEHHON TennoaHepeTuke (MK-2)
lMpoekTnpoBaHUe NCTOYHMKOB 3HEPrK B NPOMBbILLIEHHON TennoaHepreTuke (MK-2)
WHdopMaLmoHHas 6e3onacHOCTb TennoaHepreTndeckmx oobekToB (MK-2)

2. COOEPXAHUE AUCLUMNIIUHDbI

HavmeHoBaHue n cogepxaHue | O6bem (yachl) |
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y4ebBHbIX Moaynen, TeM n oopM KOHTpons
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Y4yebHbI Mmoaynb 1. Knaccudumkaumsa kotnos
Tema 1.0OCHOBHble TEpMUHBI U onpefeneHus. 3HadyeHne KoTenbHbIX YCTaHOBOK B
NPOMBILLNEHHOW TennoaHepreTnke. Ponb pPYCCKUX W COBETCKUX YYEHbIX B 10 20 20

pasBUTUN  KOTENbHOW TexHukn. Obwas cxema KOTENbHOM  YCTAHOBKW.
Knaccugukayms KoTnos.

Tema 2.MartepuanbHbii M TennoBo 0OanaHc kotna. OOwee ypaBHeHMe
TennoBoro G6anaHca. Pacnonaraemasi n nonesHo 3aTpaveHHasi Tennota. [otepu | 20 26 20
Tennothl U ux onpegenenune. Tennoson KM kotna.

Tekywmn koHTponb 1 (TecTupoBaHue) 1 1

Y4yebHbI moaynb 2. TennoBas cxemMa Kotna. XapakTepUCTUKU U KOHCTPYKLUU KOTNOB U UX
3NIeMEHTOB

Tema 3.MlogroToBKa K CXKUraHUO rasoBOro, XWOKOro u TBEpAOro rtonnuea.
CquKa n pas3most TonJunBa. OCHOBHbLIE  CUCTEMDI NblNENPUroToBI1EHUA.
anepaamoanble MeJlbHULUbl N 3NIEMEHTbl CUCTEM NbINENPUIroTOBITIEHNUA. Cuctembl
Tonnmeonogadu npu ncnoJjib3oBaHMn GuoTonnmaa.

20 30 20

Tema 4.TonouyHble npouecchl 1 ycTporcTea.Knaccudukaums, xapaktepuctukmi m
nokasaTenu TOMOYHbIX YCTPOMCTB. CxuraHme rasoBoro U 0COOEHHOCTU CXUraHus
Xungkoro Tonnuea. KOHCTPYKLMM rOpPenoYHbIX M TOMOYHbLIX YCTPOMCTB A5 CKUraHust
rasoBOro u Xuakoro tonnuea. CxuraHne yronbHon nbinu. MelneyronbHbie ropenky u
nx pacnonoxeHue. TONKN C XUOKAM M TBEpAbIM LunakoyaaneHmeM. LIMKnoHHble n
BuxpeBble TOnkW. Knaccucukaums crnoeBbiXx TOMOK. XapakTepucTuka npolecca
ropeHusi Tonnmea B cnoe. TONKn Ans CXuraHnsa TBepaoro Tonnmea B NAOTHOM CIioe.
OcobeHHOCTM OpraHv3aumun CXUraHns 6noTonanea B NJIOTHOM U KUNSALWEM CIoe.

20 30 20

Tema 5.OnemeHTbl n MaTepwuansl koTrnoB. McnaputenbHble
noBepxHoctn Harpesa. KOHCTPYKUMM TOMNOYHBLIX SKPaAHOB, MOBbIWEHNE
HagexXHocTn ux paboTbl. KOHBEKTMBHble McnapuTernbHble NMOBEPXHOCTHU
Harpesa. [laponeperpesatenu. KomnaHoBka naponeperpesatenen. MeTtoabl
perynvposaHua TemnepaTtypbl neperpetoro napa. Knaccudukaumsa cuctem
perynupoBaHusa TemnepaTtypbl neperpeTtoro napa. BogsHble akoHOMamn3epbl K
Bosgyxonogorpesatenn.Ponb M HasHayeHue BOASHbIX JKOHOMaN3epoB u | 64 64 86
Bo3gyxonogorpesatenen. [NNocnegoBatenbHOCTb BKAKOYEHUSA. TEXHUKO-3KOHO-
Muyeckue  npegensb nogorpeea  BO3A4Yyxa, BOAbI. KOHCTpYKTUBHbIE
cxembl.ABpasvBHbLIN  M3HOC W KOpPO3Us MoBepxHocTen HarpeBa. OuucTka
NMOBEPXHOCTEN HarpeBa OT HaPYXXHbIX 3arpsa3HeHnin. HasHadeHune n TpeboBaHna K
orpaxaeHnam rasoxofoB kKoTna. KoHcTpykums obmypoBku. HasHadeHne u
KOHCTPYKUMW Kapkaca. ApMaTypa 1 rapHutypa. Ycnosus paboTbl MmeTanna Kkotna.

Tekywmn KOHTponb 2 (KOHTPOrbHasa paboTa) 10
TeKywWwmn KOHTpOnb 2 (TECTUPOBaHUE) 1 1
MpomexyToyHas aTTecTaumsa no gucumniuHe (3ayer) 8 8 4

YyeOHbI moaynb 3.TennoBon U a3poAMHAMUUYECKMN pacyeTbl KOTENbHbIX YCTaHOBOK

Tema 6.MeTogmKka NOBEPOYHOrO M KOHCTPYKTUBHOIO pacyeTa. Boibop cnocoba
CXKWUraHMss W TennoBOW CXeMbl KOTENbHOro arperarta. PaguaunoHHbIN
TennoobmMeH 1 BbIGOp KOHEYHOro OXnaXkaeHus rasoB B Tonke. Metoguka pacyeta
TennoobmeHa B aneMeHTax koTna. PacyeT Tonku, BbIBOP KOHEYHOrO OXNaXkaeHus 16 16 24
rasos B Tonke. KOHCTPYKTUBHbBIA pacdeT pagualuMoHHOro, nonypaavaunuoHHOro u
KOHBEKTUBHOIO naponeperpesaTtenis. KOHCTPYKTUBHbIN pacyeTt BOOSAHOrO
3KOHOMan3epa 1 Bosgyxonogorpesartens.

Tema 7.AspognHaMunyeckuii pacyeT KOTeNnbHOW ycTaHoBkM. CucTembl raso- 4 4 6
BO3AYLLIHOro Tpakra Kotna.

TeKkyWwmin KOHTpONb 3(TeCTMpoBaHWE) 1

Yye6HbIN Moaynb 4. vapoavHamuka B arnieMeHTax Kotna. BogHbIi pexxnm n ka4ecTBo napa

Tema 8.YcnoBusa HagexHom paboTel anemeHToB koTna. Knaccudukaums
ncnapuTenbHbIX CUCTEM KOTMOB. ['MapoaAnHaMmnka ncnaputenbHbIX CUCTEM KOTIOB C
€CTEeCTBEHHOW M MpuHyauTenbHon uupkynaumen. OCHOBbI METOAVKM pacyeTa
LUMPKYNAUMN B SNeMeHTax KoTtna.

10 10 15

Tema 9.0OM3MKO-XxMMUYECKME MPOLECChI MPU FreHepauuyn napa wu3 nutaTenbHON
Boabl. MexaHmam 1 npoueccbl o06pa3oBaHWA HakunM U KOPPO3MM Ha 7 7 6
NOBEpPXHOCTAX Harpesa. TpeboBaHus K nMTaTensHow Boge. BoaHbIN pexyum KOTNoB.
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O6bemM (4achl)
HavnmeHoBaHuWe v cogepxaHue oS . 88 88
y4ebHbIX Moayrnen, TeM U (POPM KOHTPOSA 29 g 8 30
°g|°8sgd g&
¢} @9 ©®0o
Mpoayeka B koTnax. CtyneHyaTtoe mcnapeHue. TpeboBaHMA K KayecTBy napa.
Cenapauua napa.llokazatenn kayectBa BoAbl. CocTaBbl NPUPOAHLIX BOA.
BoponogrotoBka. OCHOBHbIE cxeMbl 00paboTKn NuTaTenbHOM BOAbI.
TeKyWwmn KOHTpONb 4.(TECTMPOBAHME) 1 1
Y4yebHbin Moaynb SlloBbilleHMe 3IKOHOMUYECKOM 3(p(heKTUBHOCTU KOTeSNIbHbIX YCTaHOBOK.
BcnomorarensHoe o6opyaoBaHue.
Tema 10.TexHMKO-3KOHOMMYECKkoe 0BOCHOBaHME BbibOpa OMNTUMAaNbHOW CKOPOCTMU
ra3oB B  KOHBEKTMBHbIX MOBEPXHOCTAX HarpeBa. 3HadeHue nogorpesa
BO3dyXa QAN SKOHOMUYECKOro CXUraHusg TonnmBa. OKOHOMMUYECKas  OLEeHKa 40 o4 30
pasnu4YHbIX cxXem KOTenbHbIX YCTaHOBOK.
TexHuko-akoHoOMU4eckoe ob6ocHoBaHMe Bbibopa TemnepaTypbl yXoasaLwmx
ra3oB Npu KOHCTPYMPOBAHUN KOTEMbHbIX YCTAHOBOK.
Tema 11.CopepxaHune BpeaHbIXNpUMECEN B npogykrax CcropaHus.
Knaccudukauua  un KOHCTpykuuasonoynosutenen. KoOHCTpyKuMn TAro-OyTbeBbIX
yCTaHOBOK. YaarneHue wnaka, 305bl U rasoobpasHbix npoayktoB. [ObiMoBble | 50 30 40
TpyObl. Pexum  paboTbl  kOTnoB npomnpeanpuatuii. OCHOBHbIE HanpaBneHus
NOBbILIEHNS 3KOHOMUYHOW PaboThbl KOTENBbHbIX YCTAHOBOK.
Tekywmn KOHTponb 5.(TecTpoBaHue) 1 1
KypcoBoi npoekTt 50 50 50
MpomexyToyHas aTTecTauus No AUCLMNIINHE (3K3aMeH) 36 36 9
BCEIO: | 360 | 360 | 360
3. TEMATUYECKWW NMJ1AH
3.1. llekunn
Homepa OyHoe 06y4eHne OuyHo-3a04HOE 06y4eHne 3ao4Hoe obyyeHne
M3y4aeMblx TEM Howmep Obbem Howmep Obbem Howmep O6bem
cemecTpa (4achbl) cemecTtpa (yachbl) cemecTpa (4achbl)
1 5 6 6 4 6 2
2 5 6 6 2 6 2
3 5 4 6 2 6 1
4 5 6 6 2 6 1
5 5 14 6 6 6 2
6 6 6 7 4 7 2
7 6 4 7 2 7 1
8 6 6 7 4 7 1
9 6 6 7 2 7 1
10 6 6 7 2 7 1
11 6 6 7 4 7 2
BCEIO: 70 34 16

3.2. [pakTnyeckne n ceMMHapcKue 3aHaTusA

Homepa OyHoe obyyeHue OuHo-3a04Hoe 3aoyHoe 06yyeHue
yoyeBomoIX HavmeHoBaHue Y o6yuetme Y
Tem 1 bopmasaHATUN Homep Obbem Howmep O6bem Howmep O6nem
cemecTtpa (4achbl) cemecTtpa (4achbl) cemecTpa (4achbl)
MaTepuarnbHbIi 1 TeNNoBOM
2 P 5 4 6 4
DanaHc koTna
6 Pacyet Tonku 5 4 6 4
6 Pac4yet (pecTtoHa
® 5 4 6 4
6 PacyeT naponeperpesaTens 5 4 6 4
Pac4yeT BogsiHOro
6 oA 5 4 6 4
OKOHOMau3sepa
6 Pacyert 5 4 6 4
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Homepa OuyHoe 0by4eHne OuHo-3a04Hoe 3ao4yHoe oby4deHue
M3YuAEMBIX HanmeHoBaHue Y 00yyeHne Y
Tem 1 hopMasaHaTuin Homep Obbem Homep O6bem Homep Obbem
cemecTpa (4achbl) cemecTpa (vachbl) cemecTpa (4achbl)
BO3gyxonogorpesarens
AspoanHaMmmnyeckmin pacyeT
7 POA P 5 6 6 4
rasoBoro Tpakrta
AspoanHammyeckmi pacyet
7 oA P 5 6 6 4
BO34YLLUHOro Tpakra
BnusiHne pexmmMHbIX
napameTpoB Ha
10 pamerp 6 32 7 34 7 6
3 peKTUBHOCTL paboTbl
KoTna
PacueT umpkynsymMoHHoro
8 HMPKYTIA 6 2 7 2
KOHTYpa
BCEIO: 70 68 6
3.3. JlabopaTopHble 3aHATUA
Homepa OyHoe obyyeHue OtHo-3a04Hoe 3aoyHoe obyyeHue
sy HaumeHosaHve Y 06y4eHme Y
TeMm nabopaTopHbIX3aHATNIA Homep O6bem Homep Obbem Homep O6nem
cemecTpa (4achbl) cemecTpa (yachbl) cemecTpa (4achbl)
11 MMoracaHve dpakena. 6 4 6 2
[MoBbIWeHNe ypoBHA BOAbl B
11 bapabaHe Bbilwe BbICLIErO 6 4 6 2
OOMYyCTUMOrO YPOBHSI.
[MoHwkeHne ypoBHA BOAbI B
11 bapabaHe Hwxe  HuUCLIEro 6 4 6 2
OOMYyCTUMOrO YPOBHSI.
aBneHne BO34yxa 3a
11 A Ay 6 4 6 2
BEHTUMNSTOPOM HU3KOE.
3aropaHue roprounx
11 panne b 6 4 6 2
OTNOXEHWUI B ra3oxoax.
MoBbllleHMe OaBneHust B
6apabaHe KoTna BblLLIE
11 P ! 6 4 7 2
paspeLleHHoro Ha 10%
(v npogormKaeT pacTu).
MpekpawieHne aencrtems
11 BCEX YyKasaTenem YpOBHSA 6 4 7 2
BOAbl NPSAMOro AENCTBUS.
MpekpaleHue neuncTeuns
BCEX NUTaATENbHbIX HACOCOB
unm HencnpaBHOCTU
11 . P 6 4 7 4
NATaTENbHOW  NUHUK, NpwU
KOTOpOW nutatenbHas BoAa
He NocTynaeT B KOTen.
B3apbiB B TOMOYHOM
11 NPOCTPaHCTBE UMW rasoxonax 6 2 7 2
KoTna.
BCEIO: 34 20

4. KYPCOBOE NMPOEKTUPOBAHUE

4.1lenu n 3apa4m KypcoBOro npoekTa
BbIMONMHMTL pacyeTbl MO TUMOBLIM METOAUKaM, NMPOEKTMPOBATb 3MIEMEHTbI KOTNia B COOTBETCTBUM C
TEXHUYECKUM 3aJaHNEM

4.2. TemaTuKa KypcoBOro npoekTa

Tennoson u aspoamMHaMUYECKUA pacyeTbl KOTENbHOW YCTaHOBKU
BapuaHTbl TUNOBLIX 3af4aHU NO KYPCOBOMY NPOEKTY, pa3paboTaHHbIX B COOTBETCTBUM C
YCTaHOBJIEHHbIMU 3TanamMmm GOpMUPOBaAHNA KOMMNETEeHLUN
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:}gn PopMynMpPoBKN TEM KYpCOBOrO NPOeKTa
1 | BbIMONHUTL TENSIOBON U a3pOAMHAMUYKCKUIA pacyeThbl KOTENbHOM YCTaHOBKM
UcxoOHble OaHHbIe Ons pacyema:
MaponponssoanTenbHocTb Dre, Kr/c. 19,5
[aeneHue neperpetoro napa Pre, 0ap. 38
Temnepatypa neperpetoro napa tre, °C . 420
Mapka Tonnuea r
CoctaB Tonnmea:
- BnaxHoctb W, % 6
| -3onbHocTb A7, % ; | 348 |
-cepa obwas S, % 5,3
yrnepog C', % ; 455
- Bogopoa H', % ; 3,4
- asotr N, %; 0,8
- kucnopog O', % ; 4,2
- Hu3waga Tennota cropanna Qf, MIX/Kr ; 18,38
- npusegeHHasa BnaxHocte Whp, (% - kr)/MOX ; 0,33
- npuBegeHHas 30nbHOCTb A'mp, (% - kr)/MOX ; 1,89
- BbIXO/l METY4YMNX Ha roptodyto Maccy Va0 44
Temnepatypa nutaTensHon BoAbl  tns,°C. 120
HenpepbiBHasi npoayeka p, % . 3
Hons peunpKynaumm rasos 0
Temnepatypa yxoaswmx rasos, °C 140
TemnepaTtypa Bo3gyxa Ha Bxo4e B Bo3ayxonogorpesartenb, °C 30
Temnepatypa ropsyero Bosgyxa nocne sosgyxonogorpesartens , °C 300

4.3. Tpe6oBaHMA K BbINOJIHEHUIO U NPeACTaBIEHUIO Pe3yNibTaTOB KYpPCOBOro NpoeKTa

MpoeKkT BbINOMHAETCA 00y4allWMMNCa WHOMBUAYANIbHO, C WCMONb30BaHWEM METOAMK pacyéTa
NapoBOro KOTfa, CrpaBoOYHON NUTepaTypbl.

PesynbTaTthl NpeacTaBnsoTcs B Buae otdeta, oobemom 50 NMCTOB NevaTHOro TekcTa, Coaepallero
cnepywolwme obsa3aTtenbHble 3NIEMEHTDI:
®  3CKM3bl pAaC4YETHOW CXEMbI KOTIa U €ro 3fIEMEHTOB,
e pacyéThbl
e OBYX YepTexel chopmaTa A1(NpoaoribHbIN U NonepeYyHbl pa3pes KoTna),

5. TEKYLLIUA KOHTPOJb YCNEBAEMOCTU OBYYAKLLEIOCS

Homepa OuHoe obyyeHve OuHo-3a04HOe 3aouHoe obyyeHne
y4e6HbIX dopma Y oby4yeHne y
mopyneit, no
KOHTpONS
KOTOPLIM 0 po' Howmep Kon-Bo Howmep Kon-Bo Homep Kon-Bo
nposoauTCs 3HaHU1 cemecTpa cemecTpa cemecTpa
KOHTPOMb
1,2 TecTupoBaHue 5 2 6 2
2 KoHTponbHas paboTa 6 1
3,4,5 TecTupoBaHue 6 3 7 3

6. CAMOCTOATEJIbHAA PABOTA OBYYAKOLLEIOCH

- OuHoe obyueHne QOuHo-3a04Hoe 3aoyHoe obyueHune
Buabl camocTosTensHoM paboTbl Y obyyeHve Y
o6yt4arou_geroc;| Howmep O6bem Howmep Ob6bem Homep O6bem
cemecTtpa (4achbl) cemecTtpa (4achbl) cemecTpa (4achbl)
YCBOEHME TEOPETMYECKOTO MaTepmana 5 26 6 32 6 116
YcBOeHWe TeopeTrMyeckoro Matepuana 6 8 7 26 7 49
MoaroToBKa K NpakTU4ecknuMm 1
NnabopaTopHbIM3aHATUAM > 38 6 o6 6 42
MoaroToBKa K NpakTUYeCKUM 1 nabopaTtopHbIM 6 20 7 50 7 48
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OuyHo-3a04HOE
Buabl CaMOCTOSTENbHONM paboTh OuHoe oby4eHne obydeHMe 3aoyHoe oby4eHne
o6yqarou.|,erocs| Homep O6bem Homep Obbem Homep O6bem
cemecTtpa (4achbl) cemecTtpa (vachbl) cemecTpa (4achbl)
3aHATUAM
BbinonHeHWe KypCcoBbIX NPOEKTOB 6 50 7 50 7 50
MoarotoBka k 3a4yeTam 5 8 6 8 6 4
MoaroToBKa K ak3ameHam 6 36 7 36 7 9
BCEIO: 186 258 318

7. OBPA3OBATEJIbHbIE TEXHOJNIOINA

7.1. XapaKktep1McTuKa BUAOB U UCMONb3yeMbIX UHHOBALMOHHBLIX (hOPM y4eOHbIX 3aHATUN

O6bem 3aHaTUrn
B MHHOBALMOHHbIX chopmax

HanmeHoBaHue (vacer)
BMOBWG‘GV"“"X Wcnonbayemble MHHOBALMOHHbBIE (POPMbI o o @ o @
3aHATUN o3 , 83 g3
) 2T Iy
I e T
7 2 Zo I o Z
o3 o xg [oRYe)
o ® 0 ® 0
MpakTuyeckme MoMUCK BapMaHTOB peLleHun NpobaeMHbIX CUTYaLLMA 32 32 6
N CeMUHapCKMe | MpeseHTauus 20 20
3aHATUSA
BCEIO: 52 52 6

7.2.Cuctema oueHMBaHus ycneBaeMoCtu un BOCTUXEeHUN o6yqa|ou.w|xca Ans npome)KyTquoﬁ
aTTecTauumn

TpaanunoHHaaA | X GaﬂﬂbHO-peVITMHFOBaH

8. OBECIMNEYEHUE ANCLUUMNIUHDI

8.1. YuebHas nutepartypa

a) ocHoBHas y4yebHasi nutepaTypa
1. Jlebepes B.M., 3aBopuH A.C., MNpuxogsko C.B., OBcanHukos B.B.; noa pea. B.M.
INebenesaKoTenbHble yCTaHOBKM U NaporeHepaTtopsbl: y4ebHuk [AnekTpoHHbIn pecypc]/ Nebenes B.M.
[ ap.] — Mocksa. YMU, XKOT- 2013.- 375c.
Pexum goctyna http://www.iprbookshop.ru/26812.— 3BC «IPRbooks»,

6) pononHuTenbHasa yyebHasi nuTepaTypa
2. C.H. CmopoauH, B.H. benoycos, C.B. AHTytbeB KoTenbHble YCTaHOBKM 1 NaporeHepaTopsbl:
MEeTOAMYECKME YKa3aHWsi K BbIMOSTHEHMIO KOHTPONbHBLIX paboT ansa ctygeHTos Il kypca 3ao4Hon
dopmbl 0byyenust / CM6ITYPI. - CI6., 2015. 32 c.
Pexum goctynahttp://www.nizrp.narod.ru36C BLUTS
3. CmopoguH C.H., benoycos B.H., JlakomkuH B.1O. MeToabl s3HeprocbepexeHuns B SHEPreTUYECKuX,
TEXHOMNOrMYeCcKMX yCTaHoBKax n cTtpoutenncTtaee. YuebHoe nocobue/ Cr6 MMYPr1.-Cl16., 2014.-99c.
Pexum goctyna http://www.nizrp.narod.ru36C BLUT3

4. Tybapee A.B. [lapoTtennoreHepupylowme YCTaHOBKA MPOMBIWSIEHHBIX MNPeanpuaTui

[OnekTpoHHbIA pecypc]: y4yebHoe nocobue ans By3os/ ['ybapeB A.B.— OnekTpoH. TEKCTOBblE
AaHHble.— bernropon: benropoacknin rocyaapCTBEHHbLIN TEXHOMNOrMyecknin yHmusepcutet um. B.l.
LWyxoea, 36C ACB, 2013.— 240 ¢
Pexum goctyna http://www.iprbookshop.ru/28379— 3B5C «IPRbooksy,

8.2. NMepeyeHb y4ebHO-MeTOANYECKOrO 06ecnevyeHNs Ans CaMoCTOATENIbHOM paboThbl
00y4YarLWMXCA N0 AUCLUNIINHE
5. CmopoauH C.H., BaHoB A.H., Benoycos B.H., JlakomkuH B.1O. Tennosown n aspoguHamuyeckui
pacyéThbl KOTENMbHbIX YCTaHOBOK: y4eb. nocobue/ CMo6ITYPI. CM6., 2013. 200 c.
Pexum goctyna http://www.nizrp.narod.ru6C BLUT3
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http://www.knigafund.ru/authors/29673
http://www.knigafund.ru/authors/31412
http://www.knigafund.ru/authors/31413
http://www.knigafund.ru/authors/31414
http://www.knigafund.ru/authors/31414
http://www.knigafund.ru/authors/29673
http://www.iprbookshop.ru/26812.—
http://www.nizrp.narod.ru/
http://www.iprbookshop.ru/28379—

6. CmopoauH C.H., NeaHoBs A.H., Benoycos B.H. KoTenbHble ycTaHOBKM 1 naporeHepaTopbl: y4eb.
nocobwve/ Cr6Ir TYPr1. Cl6., 2009. 185 c.
Pexum goctyna http://www.nizrp.narod.ru36C BLUT3
7. MNpaBuna TexHnKkyn 6e3onacHoCTV NpK 3KChyaTaunmn TensioMmexaHm4eckoro obopygoBaHus
anekTpocTaHuui u TennoBbix ceten PL 34.03.201-97 [OneKTpoHHbIN pecypc]/ — ONeKTpoH,
TekcToBble gaHHble.— M.: 3paTenbckuin gjom SQHEPIMNA, 2013.— 200 c.
Pexum goctynahttp://www.iprbookshop.ru/22728.— 3BC «IPRbooks»

8.3. NMepeyeHb pecypcoB MHPOPMALMOHHO-TENNeKOMMYHUKaLMOHHON ceTu "UHTepHeT",
HeobxoAuMbIX ANl OCBOEHUS AUCLNIIUHbI
1. http://www.iprbookshop.ru/ IPRbooks
2. http://nizrp.narod.ru 3nekTpoHHas Gubnunoteka METOANYECKNX YKa3aHWN,
y4yebHOo-meToanyeckux nocodbur BLUTI

8.4. NepeyeHb MH(POPMALUNOHHBLIX TEXHONOIMNA, UCMOSIb3YyEeMbIX NPU OCYLLECTBIIEHUHU
oGpa3oBaTenbHOro npouecca No gMcUuniuHe, BKIKO4Yasa nepevyeHb NPOrpaMMHOro obecnevyeHus u
MH(POPMALMOHHBLIX CMIPABOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

3. AutoDesk AutoCad 2015

8.5. OnucaHme matepmanbHO-TeEXHMYECKON 6a3bl, HEOGX0AMMOM ANA OCYyLLeCTBIEHNA
ob6pasoBaTeNibHOro npowecca no AUMCUMNnHe
1. JlekumoHHasa ayantopusi ¢ MyrnbTUMEANAHBIM Y4€OHBIM KOMMNIIEKCOM, BUAEOMNPOEKTOP C 3KPaHOM
2. YyebHas nabopaTtopusi Tonnmea u NpoLLeCCOB rOPEHMS: KOMMbIOTEPHbIN Kracc.

8.6. UHble cBepeHuA u (unu) matepuansl
KomnbloTepHble npeseHTaumu, AeMOHCTPaALMOHHbIE NnakaTkl, pa3gaTtoyHble MaTepuarnbl, MOAENN.

9. METOANYECKHUE YKA3SAHUA ANA OBYYAKOLLIMUXCA NO OCBOEHUIO

ANCLUUTIJINHDbI
BuapblyuebHbix
3aHATUUN U
camMocToATeNlbHaA OpransauMﬂ AeATenbHOCTU 06yqarou.|,eroc9|
paboTta
obyyatoLmxcs
TNekuun OcBoeHve neKUMOHHOro MaTepumana obydarowmmca npeanonaraeT cneaylolime
BMAbl paboT:
e npopaboTka paboyen nporpaMMmbl B COOTBETCTBUM C LENnaAMW, 3agadvam,
CTPYKTYpPOIN U cogepxaHnem QUCLUNINHbI;
e KOHCMEKT MneKuWh: KpaTKo, CXemaTuM4yHO, MnocreaoBaTernbHO UKCMpoBaTb
OCHOBHbIE MOJIOXEHWS, BbIBOAbI W (POPMYNMPOBKW; MOMeYaTb BaXHble
MbICIN, BbIAENATb KI0YeBble CNI0Ba, TEPMUHbI.
Ecnn camocTtosTenbHO He ydaéTtcA pasobpaTbcs B MmaTtepwuane, Heobxoaumo
cchopmynupoBaTb BOMPOC WM 3adaTb MpenogaBaTefito Ha KOHCynbTauuum WM Ha
NPaKTU4ECKOM 3aHATUM.
MpakTnyeckne Ha npakTuyeckmx 3aHATUAX Pas3bACHATCA TeopeTuyeckue MONOXEeHUs Kypca,
3aHATUSA obyyvalowmecss oBrageBaloT HaBblkaMW NPOBEAEHUS TEeNNOTEXHUYECKNX PacHETOB,
HaBblkamn cbopa, aHamu3a wn o6paboTkM uMHdopMauun OnNa  NPUHATUSA
CaMOCTOSATENbHbIX PEeLLEeHNN.
MoaroToBKa K MPaKTUYECKNM 3aHATMAM NpegnonaraeT cnegyowme Buabl paborT:
e paboTa C KOHCNEKTOM NEKUNI;
e MOArOTOBKA OTBETOB K KOHTPOSbHbIM BOMNPOCaM, TECTOBbIM 3a4aHNsAM.
JlabopaTtopHble JlabopaTopHble 3aHATMA CNOCOOCTBYIOT pasBUTUIO MNPAKTUYECKUX HaBbIKOB
3aHATMA BrageHus nsyvyaeMbiMu Mmetogamu, obopygoBaHmeM, TEXHONOrMAMY 1 Ap.
B pesynbtate npoBeadeHuns nabopaTOpHbLIX3aHATUA OOyYaloWMINCA OOMKeH
03HaKOMUTCS C yrpaBrieHmem paboTow KOTeNbHOro arperata U NOpsiAKkoM AeWCTBUN
B Crlydae ero aBapumHoOm OCTaHOBKM.
CamoctodatensHas | CamoctoaTenbHass pabota npegnonaraet paclvpeHne U 3akpenrfieHne 3HaHWuw,
paboTa YMEHMUIN N HaBbIKOB, YCBOEHHbIX Ha ayAMTOPHbIX 3aHATUAX MYTEM CaMOCTOATENbHON
npopaboTkn yuebHO-MeToANYECKMX MaTepUaroB.
[ns  BbINONHEHUS KypCOBOrO MpoekTa cnegyet npeaBapuUTeNibHO  U3YYUTb
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http://www.iprbookshop.ru/22728

Buapbly4ebHbIx
3aHATUN 1
camocTosiTenbHas
paboTa
oby4aroLmxcs

OpFaHM3aLI,I/I$| AeATernibHOCTU o6yqa|ou.|,eroc;1

npenogaBsartend.

MeTOAMYECKME yKa3aHWs Mo ero BbIMOSIHEHMIO.

Mpn BbINOMHEHUN KOHTPONbHOW PaboThbl (3/0), NOATOTOBKE K 3a4eTy N dK3aMeHy
HeobX0AMMO 03HAaKOMUTBLCS C NepeyYyHeM BOMpPOCOB, NpopaboTaTb KOHCMEKTb! NeKLMii
N NPaKTUYECKNX 3aHATUIN, PEKOMEHOYEMYI0 NUTepaTypy, NONYy4YMTb KOHCYNbTaUUIO Y

10. ®OH[} OLIEHOYHbIX CPEOCTB ANA NPOBEAEHUA NPOMEXYTOYHOM
ATTECTALUU

10.1. OnncaHue nokasatenen n KpUTepmeB OLLEHUBAHMUA KOMMNETEeHLMA Ha pa3fIMyHbIX 3Tanax mx

c¢hopmMupoBaHusi, onnucaHue LKan oueHUBaHuUA

10.1.1. Noka3aTenu oueHUBaHMA KOMNETEHLUMNA Ha 3Tanax nx PopM1MpoBaHuUsA

Kop, HanmeHoBaHue MpencrtasneHne
KOMMeTeHL MM 5 OLEHOYHOTO OLEHOYHOrO
lMokasaTenu oueHNBaHWUS KOMNETEHLUN

(aTan ocBoeHwus) cpencTtea cpenctea B hoHae

MK-2 (1,2) Bonpocbl ans MepeyeHb
3HaeT KOHCTPYKUUN KOTENMbHbIX arperaToB U YCTHOTO BOMPOCOB ans
BCMomorartenbHoro obopyaoBaHms, cobecenoBaHus, | 3ayeTa "
METOOVKN COCTaBMNEHNsI TeNNOBbIX DanaHcoB npakTnyeckme ak3ameHa(120
KOTMOB, TUMOBbIE METOAUKM pacyeToB 3apaHus, BOMpPOCOB);
KOTMOBM UX 3NIEMEHTOB. KypCOBOW MPOEKT | nNpakTudeckne
CnocobeH BbIGUpaTh oNnTUMarnbHY0 3agaHuA(10 3agayv);
KOMMOHOBKY KOTNa, NPOBOAUTb pacyeTbl No TemaTuka

TUNOBbIM METOANKaM

,D,eMOHCTpVIpyeT HaBbIKM BJllageHus
OCHOBaMWK pac4eToB TeM10BbIX ©anaHcoB

KOTIOB,

OCHOBaMW pac4eToB KOTJI0B U UX 3J1IEMEHTOB

KYPCOBbIX MPOEKTOB

10.1.2. OnucaHue WKan M KpUTepmeB oLeHUBaHUA chOPMUPOBAHHOCTM KOMMETEHUUN
Kputepum oueHnBanmsa cchopMmpoBaHHOCTU KOMMNETEHLUN

OueHka no Kputepuu oueHmBaHns cpopMMpOBaAHHOCTU KOMNETEHLNIA
TpaauLUNOHHON
. MpakTnyeckoe 3agaHune
wkane YcTHOe cobecenoBaHue KypcoBon npoekT
MonHbIn, KpuTtunyeckoe n | Kayectso MCNOMHEHUs
ncyepnbiBaoLWNN  OTBET, | pa3HOCTOPOHHEE BCEX O9NIEMEHTOB 3a4aHuA
SIBHO OEMOHCTPUPYIOLLMIA | pacCMOTPEHUE BOMPOCOB, | MOSTHOCTLIO COOTBETCTBYET
rnybokoe NOHMMaHne | CBUAETENbCTBYOLLEE 0 | Bcem TpeboBaHUAM.
npegmeTa W LUMPOKYH | 3HAUYUTENbHON
OTNNYHO apyauumnio B | camocTosATENbHON paboTe
oueHuMBaemon obnactu. | ¢ uctovyHmkamm. KadecTtso
Kputnueckun, MCMOMNHeHna BCEeX
OpUrMHanbHbIN MOAXOA K | 9NEMEHTOB 3agaHus
mMaTepuany. NMONHOCTBID COOTBETCTBYET
BCceM TpeboBaHMsAM.
OtBeT craHgapTHbin, B | Pabota BbinonHeHa B | Pabota BbiNofiHEHa B
Lenom Ka4YeCTBEHHbIN, | COOTBETCTBUM C 3al@HUEM. | COOTBETCTBUM c
OCHOBaH Ha Bcex | Nmetotcs oTAenbHble | 3adaHueM. MmetoTca
o0bs3aTenbHbIX HECYLLLECTBEHHbIE OLUINOKM | OTAENbHbIE
MCTOYHMKAX unm OTCTYNMeHus OT | HEcyLleCTBEHHbIE OLUNOKM.
X0OpOoLlOo WHopmaunn. npasun odhopmrieHuns
MpucyTtcTByOT paboThbl.
Hebonblwmne npobenbl B
3HaHMUAX unm
HeCyLLeCTBEHHbIE
OLLNGKM.

POa

13.03.01 B1.B.04 KoTenbHble yCTaHOBKW U NaporeHepaTopbl B TENI0TEXHONOMMAX

CtpaHuua 10 u3 14




OTtBert HenonHeln, | 3agaHue BbINonHeHo | 3agaHue BbIMONMHEHO
OCHOBaHHbIA TOMbKO Ha | MOMHOCTbLIO, HO C | MOSHOCTLIO, HO c
NEKUMNOHHBIX MHOTOYMCIEHHBIMU CyLLLECTBEHHbBIMY
MaTepuanax. Mpu | cywecTBeHHbIMU owmbkamu.
NOHUMaHNN cywHocTn | ownbkamu.  pu  3aTOM
npegMmeTa B Leniom — HapyLUeHbl npasuna
YAOBNETBOPNTENBHO CYLLECTBEHHbIE  OLIMOKN | OhOPMIEHNST WMAW  CPOKM
unu npobenel B 3HaHWUSIX | NpeacTaBneHus paboThbl.
cpasy MO HECKONbKUM
TEMam, He3HaHue
(nyTaHuua) BaXHbIX
TEPMUHOB
HecnocobHocTb otBeTuTh | OTCyTCTBUE OAHOro wunu | OTCyTCTBME OAHOIO WUNn
Ha Bonpoc 6e3 MOMOLUM | HECKONbKUX 00s3aTenbHbIX | HECKOMBbKUX
3K3ameHaTopa. aMneMeHTOoB 3ajaHusl, Nnbo | obs3aTenbHbIX 3NEMEHTOB
HeaHaHne 3HaYUTENbHOW | MHOrOYMCNEHHble Tpybble | 3agaHus, 1nubo rpybble
YacTu  MpUHUMNKManNbHO | owmnbkn B paboTe, nmnbo | owmbkm B pabore.
BaXXHbIX anemeHToB | rpyboe HapylweHue npasun | lNpeacraBneHune YYXKOM
AVCLUMNITUHBI. obOpMIMEHNa MnM CpPoKoB | paboTel, nnarnat, nunbo
MHorouncrneHHble npeacrtaBneHns paboTol. O0TKa3 OT npeAcTaBneHus
rpybble ownbKu. MpencraBneHue 4yyxon | paboTbl.
HEYROBNETBO- MonbiTka  cnMcbIBaHUA abotbl, nnarvart, nmbo
» | P ) )
puTenbHO MCnonb30BaHus oTka3 OT npeacTaBneHns
HepaspeLleHHbIX paboThbl.
TEXHUYECKNX  YCTPOWCTB
unm Nofb30BaHNsA
noackasKkom apyroro
YyernoBeka (BHE
3aBMCMMOCTM oT
yCMEeLHOCTH Takom
nonbITKK).
3auTteHo MonHbIN, McYepnbIBaKOLWMIA OTBET, SIBHO OEMOHCTPUPYIOLWMIA Mybokoe noHMMaHue
npegmeTa M LIUPOKYHD 3pyauuuio B oueHuMBaemon obnactu. Kputnueckun,
OpUrMHanbHbIM NoAxXo4 K Matepuany.
He 3auTteHo Obyyaowniics He MMeeT [AO0CTaTOYHOrO YPOBHA 3HaHWS OUCLUNIWHBLI, MIIOXO

OPWEHTUPYETCSI B OCHOBHLIX NMOHATUSIX M OMNpeaeneHnsx, Nnoxo 3HakoM C OCHOBHOM
nuTepaTypon, fonycKaeT Npu OTBETE Ha 3a4eTe CYLeCTBEHHbIEe OLMOKM N HE MOXeT

YCTPaHUTb UX JaXKe no4 PpykKoBOACTBOM npenogaBarternd.

10.2. TunoBbLIe KOHTPOMbHbLIE 3afaHUs UMW UHble MaTepuanbl, HeobxoauMble ANs OLeHKN 3HaHWUN,
YMeHUI, HaBbIKOB U (MNK) onbiTa AeATeNIbHOCTU, XapaKTepu3ylowue 3Tanbl hopMUMpoBaHus

KOMMneTeHLUn

10.2.1. NepeyeHb BOoNpocoB ANA 3a4yeTa U 3Kk3aMeHa, pa3paboTaHHbIM B COOTBETCTBUMN C
yCTaHOBIEHHbIMU 3Tanamu chopmMMpoBaHUA KOMMNETEHLIMN

:}?} dopmynmpoBKa BOMpoCcoB AN 3a4eTa TeN“ibl
1 OCHOBHbIE TEPMWHbI N ONpPeaeneHunsl. 1
2 | Cxema KOenbHOW yCTaHOBKM C eCTECTBEHHON UMPKYNsunen Ha TBepaoM Tonnvee. 1
3 | BosgywHbIn TpakT KoTroarperara. 1
4 [Napo-BoasiHOM TpaKT KoTnoarperara. 1
5 | Ma3oBbIvi TpaKT koTnoarperata. Pacyét abiMoBou Tpy6bl. 1
6 | TeopeTtnyeckme o6bEMbI BO3AyXa M AbIMOBbIX ra3oB, MONyYaeMbIX NPU CKUraHum Tonnvea. 1
7 Tennosou 6anaHc koTnoarperarta. Pacxog tonnmea. 30/10BON YHOC M3 TOMKK 2
8 | lNoTepu TennoTsbl C yXOASaLWUMM rasamu. 2
9 | MNoTepu TennoTbl C XMMUYECKNM U MEXaHUYECKUM HEOXOroM. 2
10 | Pac4ér KIN[ koTtnoarperarta no npsaMomy n obpatHomy 6anaHcy. 2
11 | OnTvManbHble 3Ha4YeHns koaddurumneHTa n3bbiTka BO3gyxa B TOMKE. 2
12 | HuskoTemnepaTypHas KOppo3us NoBepXHOCTEW Harpesa. 2
13 | Boibop TemnepaTtypbl BO3gyxa Ha BXO4e B BO34yXONogorpeBarterb. 2
14 | Boibop TemMnepaTypbl YXOASLIMX ra3os. 2
15 | Tunel koTnoarperatoB. MapKknpoBka KoTrnoarperaTos. 4
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16 | Obuwag knaccugurkaumsa TONOYHbIX YCTPONCTB. 4
17 | CnocoBbbl UMpKyNALmMmM BOAbl B NapoblblX KOTMaX. 4
18 | Cxema koTnoarperarta "nog Hagaysom". 4
19 | Cxema koTnoarperata ¢ NpUHYAUTENbHON LUPKYNALNEN. 4
20 | Cxema xapoTpybHOro koTnoarperara. 4
21 | Cxema NnpAMOTOYHOrO KoTnoarperara. 4
22 | CxeMbl KOMMOHOBKM KOTIIOB. 4
23 | MNokasaTtenn' paboTbl TOMOYHbLIX YCTPOMNCTB. 4
24 | Knaccugumkaums crnoesbiX TOMOK. 3
25 | Cnocobbl cXuraHms Tonnvea. 3
26 | Bbibop cnocoba cxuraHnsa To2nnmBa( KAaMepHbIA,  CNOEBON). 3
27 | Cxema KOTNna € KMNsLWmM Crioem. 3
28 | 3aMKkHyTas cxema NblenpuroToBeHUs. 3
29 | PasomkHyTas cxema nbinenpuroToBrneHus. 3
30 | Cxema KoTnoarperarta C >XMAKMM LUNakoyganeHnem. 3
31 | CxuraHue Xunakoro Tonnmea. 3
32 | MNapoobpasyoLime NoBEPXHOCTM Harpesa KoTnoarperara. 5
33 | HasHayeHwue n knaccudumkaLlmsa naponeperpesartenen. 5
34 | PagvalmoHHbIe 1 LUMPMOBBIE NaponeperpesaTenu. 5
35 | KoHBeKTMBHbIE Nnaponeperpesarenu. 5
36 | PakTophbl, BIUAKOLLME HA U3MEHEHNE TEMMNEPATYPbI NeperpeToro napa. 5
37 | NoBepxHOCTHbIE NapooxnaguTenu. 5
38 | BnpbickmBaolme napooxnaguTenu. 5
39 | CxeMbl BKNOYEHMS Napooxnagntenen. 5
40 | Ma3oBoe perynupoBaHWe TeMnepaTypbl NeperpeToro napa. 5
41 | Bbibop cxembl naponeperpesaTenen kKoTnoarperaTos. 5
42 | Cxema naponeperpesaTens KoTnoarperarta BblCOKOro gaBeHust. 5
43 | Cxema naponeperpeBaTens NpssMOTOYHOrO KoTroarperaTa. 5
44 | Cxema naponeperpesaTens KoTnoarperara cpegHero gaBneHus 5
45 | BogsiHble 3koHOMau3epbl. 5
46 | PekynepaTtuBHble BO3gyxonogorpesaTenu. 5
47 | PereHepaTtuBHbIE BO34yX0NOL4OrpeBaTenu. 5
48 | Bbibop Temnepatypbl ropsyero Bo3gyxa Ha BbIXO4e U3 BO34yXonoforpeBartens 5
49 | KomnoHOBKa XBOCTOBbLIX NOBEPXHOCTEN HarpeBa KoTnoarperaTa. 5
50 | Kapkac n obmypoBka koTna. 5
51 | KpenneHne anemeHTOB KOTna. 5
Ne Ne
/n dopmMynupoBKa BOMPOCOB 151 9K3amMeHa TeMb
1 | OCHOBHblE TEPMUHBI 1 ONpedeneHus. 1
2 | Cxema KOeNbHOW YyCTAHOBKW C eCTECTBEHHOW LMPKynsuven Ha TBepgom TONvBe. 1
3 | Bo3gylwHbIn TpakT KoTroarperara. 1
4 [apo-BoasiHOW TpakT KoTnoarperaTta. 1
5 | lasoBbIi TpakT koTnoarperata. Pacyétr gbimoBon Tpy6bl. 1
6 TeopeTnyeckme o6bEMBI BO3Ayxa M ObIMOBbIX Fa30B, MOMyYyaeMblX NPWU CXUraHUu 1
TOonnmBa.
7 | TennoBon GanaHc kotnoarperata. Pacxog Tonnuea. 30110BOM YHOC W3 TOMKM 2
8 | Pacuét KIO kotnoarperata no npsiMmomy u obpaTtHoMy Ganadcy. 2
9 | OnTumanbHble 3HayveHus koadpuumeHTa u3bblTka BO3gyxa B TOMKeE. 2
10 | HuskoTemnepaTypHas KOppo3us NoBepXHOCTEW Harpesa. 2
11 | Bolbop TemnepaTtypbl BO3dyXxa Ha BXode B BO34yxomnogorpesaTerb. 2
12 | Bolbop Temnepatypbl yxoOsLWuUX ras3os. 2
13 | Tunbl KoTnoarperatoB. MapkupoBKa KOTrnoarperaTos. 2
14 | Cxema koTnoarperata “nog Hagaysowm’. 4
15 | Cxema kotnoarperata C MpPUHYAUTENbHON LMPKYNSLUVEN. 4
16 | Cxema npsIMOTOMHOrO KoThoarperaTta . 4
17 Cnoco6bl cxuranns Tonnuea. Beibop cnocoba cxuraHus Tonnuea ( kamepHbIN, 4
cnoesomn ).
18 | Cxema KoTna ¢ KUNALWMM CINOEM. 4
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19 | 3amkHyTas cxema MblNenpuUroToBreHus.

20 Pa3OMKHYTa$| cxXema nbinenpuroToBieHNA.

21 Cxema KOoTnoarperata C XWAKMM LnakoygarneHunem.

22 | Mapoobpasyouime NOBEPXHOCTM Harpesa KoTnoarperara.

23 | KoHBeKTUBHbIE MaponeperpesaTenu.

24 | ®akTopbl, BAMSKOLWME HA M3MEHEHWE TemnepaTtypbl NeperpeToro napa.

25 | lNoBepxHOCTHbIE MapooxXnaguTenu.

26 | BnpbickuBaroline napooxnaguTenu.

27 | MasoBoe perynuposaHue TemnepaTypbl Neperperoro napa.

28 | Bbibop cxembl naponeperpeBaTenen KoTroarperaTos.

29 | Cxema naponeperpeBaTtensa KoTroarperata BbICOKOro gaBlEHMS.

30 | Cxema naponeperpeBaTtens NpAMOTOYHOrO KOTnoarperara.

31 | Cxema naponeperpeBaTtens Kotnoarperata cpegHero gaBreHus

32 | BoasiHble 3KOHOMam3sepbl.

33 | PekynepaTtvBHble BO34yxOnoforpesaTenu.

34 | PereHepaTuBHble BO3gyxonogorpesaTenu.

35 | Buibop TemnepaTypbl ropsidero Bo3gyxa Ha BbIXOA4e M3 BO34yxonogorpesaTtens

36 | KomnoHoBKa XBOCTOBbIX MOBEPXHOCTEW Harpesa KoTfoarperaTa.

37 | Kapkac n obmMypoBka koTna.

38 | MeTogmka noBepoYHOro pacyéra KoTnoarperarta.

39 | MeTogmka KOHCTPYKTMBHOIO TEMJIOBOrO pacyéTa koTnoarperara.

40 | Pac4éT TOnKM ( NOBEPOYHbIM TENSI0BOM ).

41 | PacyeT dhecToHa.

42 | PacyéT KOHBEKTMBHOIO naponeperpesaTens.

43 | Pac4yéTt BOOAHOrO 3KOHOMawsepa.

44 | Pacyét BO3agyxonogorpesarens.

OO |OOIOOaOI|OOOIWWWWWW W WA bAPS

45 Llenb aspoavMHammyeckoro pacyéta KOTerbHbIX YCTAaHOBOK. Buapl conpotmBneHun mn mx
onpegenexve.

46 | AspoauHamMUYeCcKU pacyeT rasoBOro TpakTa KOTeNbHOW YCTaHOBKW. 7
47 | AspoguHamu4eckui pacyét BO3QYLUIHOrO TpakTa KOTeNbHOW YCTaHOBKW. 7
48 | TarogytbeBble ycTtaHoBkU. KoHCTpykumn. lMpuHUMN OENCTBUS. 7
49 | PerynupoBaHue TArogyTbeBbIX YCTaHOBOK. 7
50 | Bbibop TArogyTbeBbIX YCTAHOBOK. XapaKTEpPUCTUKU TAroAyTbeBbIX YCTAHOBOK 7
51 | VIHEpUWOHHbIE 305I0YNOBUTENN. 7
52 | 'mgpaBnuyeckme 3050YyNOBUTENN. 7
53 | OnekTpounbTpsbI. 7
54 | Cuctemsl WNakosonoyganeHus 7
55 | lNpocTble 1 CNOXHbIE LIMPKYNALMOHHBIE KOHTYPbl KOTIIOB C €CTECTBEHHOMW LMPKYNsunen. 7
56 | PacyéTt UuUMpPKYNAUMOHHOIO KOHTypa. OBWXYLIUN W NONe3HbIN Hanopsbl. 8
57 | CxeMbl UmMpKynsaumm. 8
58 | MeponpusaTua NO NOBbILIEHWUIO HAOEXHOCTU LMPKYNAauuu. 8
59 | TpeboBaHusa K KayecTBy nuTaTenbHow Bogbl. [JokoTnoBass obpaboTka BoAbl. 8
60 | 3aKOHOMEpPHOCTN yHOca KanernbHoW Brarn napom. CKopoCTb BUTaHWUS Kanefb. 8
61 | BHyTpubapabaHHble yCTPOWCTBA. 8
62 | TpeboBaHus k 4yuctoTe napa. [MpuymHbl 3arpsa3HeHus napa. 8
63 | YoenbHble Harpysku 3epkana ucnapeHusi U naposoro obbéma 6GapabaHakoTnoarperara. 9
64 | Metogbl nonyyeHuws yuctoro napa. Cxembl UCcnapeHus. 9
65 | MNpoayeka koTnoarperata. banaHcoBoe ypaBHeHWE Conew. 9
66 | 3arpssHeHMe O4YMCTKa NOBEPXHOCTEN HarpesBa OT 3arpPsA3HEHUN 10
67 | Koppo3susi noBepxHOCTEN Harpesa. XMMMYECKas M 3NeKTpOXMMUYecKas Kopposus. 10

KotenbHble cTtanu. TpeboBaHWs, NpeabsiBNsSEMble K KOTeNbHbIM cTansam. Pacuyét Ha 11

68

NPOYHOCTb

10.2.2. BapuaHT TUNOBLIX 3agay, pa3paboTaHHbIX B COOTBETCTBUM C YCTAHOBIIEHHbLIMU 3Tanamu
¢hopMmupoBaHuUA KOMNeTeHLUN

Ne

o/ YcnoBus TMNOBBLIX 3a4a4 3agad OTBeT

1 | Onpegenntb KONMUYECTBO Tenna noflyYeHHoe Mo Tabnvue BogsHOro napa onpeaensiem:
napoMm B naporneperpesarerne. no TemMnepaType 1 SaBJIEHUIO SHTANbMNUIO

PMng 13.03.01 B1.B.04 KoTenbHble yCTaHOBKW U NaporeHepaTopbl B TENI0TEXHONOMMAX CtpaHuua 13 u3 14




UcxoaHble AaHHbIE: neperperpeToro napa ine = 3309 kx/kr;
naponpou3BoauTeNbHOCTL KoTna 17,5 Kr/c; SHTAnNbNUIO HACLILLEHHOro Napa no AaBMeHWI0 Ha
haBneHuve neperpetoro napa 40 6ap 10% 6onblue faBneHWUs neperpeToro napa
TemnepaTypa neperpeToro napa 440°C iin=2799 kIx/Kkr
npupailieHne aHTanbunm B napooxnagutene | Q=D(ine - iun+ Aino) = 17,5%(3309 — 2799 + 63) =
Aino= 63 KOx/kr 10027,5 kBt

2 | Onpegenutb NOBEPXHOCTb HarpeBa | Mo Tabnuue Boabl onpeaenseM: no Temnepartype
3KOHOMaW3epa. W JaBMEHUI0 SHTANbMWIO BOAbI HA BXOAE U
NcxopgHble aaHHble: BbIXO4€ 13 BOASHOIO 3KOHOMawn3epaiss' =
pacxopg Bonbl 20 kr/c 634,4k0X/Kr;is"=853,4 KIXK/Kr
TemnepaTypHbin Hanop 120°C OnpegenuTb KONMYECTBO Tenna nonyyYyeHHoe
AaeneHue Boabl 40 6ap BOOOW B aKoepe
TemnepaTypa Bogpbl Ha Bxoge 150°C Q =D(iss" - 1ss") = 20*(853,4-634,4) = 4380 kBT
TemnepaTypa Boapl Ha Bbixoge 200°C [MoBepxXHOCTL HarpeBa akOHOMan3epa
KoacbdmumeHT Tennonepegaym 60 BT/m?°C H = Q*10%/k*At = 4380*1000/120*60 = 608 m?

10.3. MeToguyeckue matepuansol,
onpepaensowme npoueaypbl OLeHUBAaHUA 3HAHUW, YMEeHUI, BNageHU (HaBbIKOB U (UNK)
NPaKTUYECKOro onbiTa AEATENbHOCTHU), XapaKTepu3yoLmx atanbl PopMUPOBaHMA KOMNETEHLUN

10.3.1. YcnoBus gonycka obyuvarolierocs K cgade 3aveTa, 3k3ameHa, KypCoBOro NpoeKkTa U nopsipok
NMKBMAALMN aKageMUYeCcKOW 3af0HKeHHOCTH

MonoxeHne o npoBeAeHUn TeKyllero KOHTPOJiA ycneBaeMoCTU U r|p0|v|e>KyTqu0|7| aTtTectauum
obyuatomxcs

10.3.2. dopma npoBeaeHUA NPOMEXYTOYHOM aTTecTaumm No AUCLMNIIMHE

YCTHadA X NMCbMeHHasa X KOMMNbKOTEPHOE TECTUPOBAHNE NHadA

10.3.3. Oco6eHHOCTM NpoBeAeHUA IK3aMeHa, 3a4eTa U 3aluUTbl KYPCOBOro NpoeKkTa
Bpemsi Ha NoaroToBky K ak3ameHy 45 MUWH, B 3TO BpeMsl BXOAMT MOArOTOBKA OTBETa Ha TeopeTudeckue
BOMPOCHI U peLleHne MpaKkTUyeckor 3agadn. [ns pacyeToB CTyAEeHTY HeoBGXOAUMMO MMETb KalbKynsTop,
TaKke emMy NpeaocTaBnseTcsa cnpaBoYHas MHopmauys.

BpeMFI Ha NOoAroTOBKY K 3a4eTy 30 MuH, B 3TO BpeMA BXOAUT MNMOoAroToBka OTBETA Ha TeopeTun4deckne
BOMpPOCHI.

3awmTta KypCOBOIo npoeKkta ABJideTCA YyClnoBMeM OO0NnyCkKa K 3K3aMeHY. BpeMFI, oTBOAMMOE Ha 3auunty
KypCOBOIro npoekTta He OOJIKHO npeBblilaTb 15 MWH BKNtovas KpaTKMVI OOKnaa no pegynbrataM KypCOBOro
npoeKTa n 0TBETbl Ha BOMPOCHI.
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