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1. BBEOEHME K PABOYEN NMPOrPAMME OAUCLUMIINHbI

1.1. MecTo npenogaBaeMomn AUCLMNNUHbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

basoBas I:l Obsna3atenbHas I:l JononHuTensHo

Bnok 1: ABNAeTCa PakynbTaTuBOM

BapuatusHasg IZ‘ Mo BbIGOPY I:l

1.2. Uenb gncumnnuHsbl
CdopmupoBaTb KOMMNETeHLMM oby4atoLlerocss B o6racTM KOTEeNbHbIX YCTAHOBOK MPOMBbILLSIEHHbIX

npeanpusaTUn, Nx NPOEKTUPOBAHUI N IKCNyaTaumMm Npu MMHUManbHbIX 3aTpaTax aHepreTu4yeckumx,
MaTepuanbHbiX U TPYAOBbLIX pecypcoB, cobnwogeHuss npaeBui 6GesonacHor askcnnyataumm wu
OXpaHbl OKpy>xatoLlen cpeasbl.

1.3. 3agaum gucuMnnuHbI

e PaccmMoTpeTb YCTPONCTBO KOTESbHbIX YCTAHOBOK N MX 3SIEMEHTOB

PaccmoTpeTb METOAMKM BbIMOMHEHUM TENNOBOrO U KOHCTPYKTUBHOIO pacyeTta KoTna

e PackpbiTb npuHUMNBI obecnevyeHne pauuoHanbHOrO TEMNMOBOCNPUATUS, HAAEXKHOW WU
3KOHOMMYHOM paboTbl KOTIa 1M BCMOMOraTenbHOro o6opyaoBaHusi, 3allmThl OKpyXKatoLwen cpeasbl

1.4. NepeyeHb NNaHMpyeMbIX pe3ysibTaTOB 00y4YeHUsi MO AUCLUNIINHE, COOTHECEHHbLIX C
nJjlaHUpPyemMbIMU pe3ynbTaTaMn OCBOEHUS1 OOpa3oBaTesibHOW NporpamMmbl

Kopg

3ATan hopMrUpoBaHns
KOMMeTeHUUM dopmynupoBka KOMMNeTEHLUM

MK- 2 CnocobHOCTb NPOBOANUTL pacyeThbl NO TUMOBLIM 1,2
MeToauKaM, NPOEeKTUPOBaTb TEXHOMOIMYeckoe
obopynoBaHue ¢ UCMoNb30BaHNEM CTaHAAPTHLIX CPEACTB
aBTOMaTM3aLmMm NPOEKTMPOBAHUS B COOTBETCTBUN C
TEXHUYECKUM 3aaHnem

MnaHupyemble pesynbTaTbl 0Gy4eHuUs

3HaTb:
1) KOHCTPYKUUW KOTEMbHbIX arperaTtoB 1 BCNoMoraTenbHOro o6opyaoBaHus
2) MeToaMKM COCTaBeHMs TENSOBbIX GanaHCoOB KOTMOB,
3) TMNOBbIE METOAMKU PACHETOB KOTMOB U UX 3N1IEMEHTOB,

YmeThb:
1) BbIOUpPaTb ONTUManbHY0 KOMMOHOBKY KOTNa
2) npoBOAUTb pacyeTbl MO TUMNOBbLIM METOAMKAM

BnapgeTtb:
1) ocHoBamM pacyeToB TennoBbix 6anaHcoB KOTMNOB,
2) OoCHOBaMu pac4yeToB KOTIIOB U UX 3NIEMEHTOB,

1.5. AucumnnuHbl (NpakTUKM) oGpa3oBaTenbHOM NPOrpaMmMbl, B KOTOPbIX ObINO HaYyaTo
c¢hopMmpoBaHue KOMNeTeHUMN, yKasaHHbIX B n.1.4:

TennomaccoobmeHHoe obopyaoBaHue B TennotexHonormax (MK-2)

WHdopmaTuka B 3agadax TennoaHepreTukn n tennotexHonorusax (MK-2)
MpoekTupoBaHMe OTONUTENBLHBLIX KOTENbHBLIX B TENNOTEXHONorndeckmux cuctemax (MK-2)
TennoTexHonornyeckne Komnnekcol 1 6e3otTxogHble cuctemsl (MK-2)

2. COOAEPXAHUE ANCLUUNMNUHDI
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O6bem (vachl)

HaumeHoBaHuWe 1 cogepxaHue 0S| .85 88
yuebHbIX Moaynen, Tem 1 popM KOHTPOIA _J% e _?, 8 30
°og|%°agd ©&
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Y4yebHbI Mmoaynb 1. Knaccudumkaums KoTnoB
Tema 1. OCHOBHble TEPMUHBI U onpeaeneHus. 3HadeHne KOTeNbHbIX YCTaHOBOK
B MPOMBILISIEHHON TennoaHepreTuke. Ponb pycCKMX W COBETCKUX Y4YeHbIX B 10
pa3BUTUN  KOTENbHOW TexHukn. OOwasa cxema KOTENbHOM  YCTAHOBKW.
Knaccungukayms KoTnos.
Tema 2. MaTepmanbHbin 1M TennoBol 0OanaHc koTna. O6ulee ypaBHeHMe
Tennosoro G6anaHca. Pacnonaraemas n none3Ho 3aTpayveHHas Tennota. [lotepu | 20
Tennotbl u nx onpegenenue. Tennosow KA kotna.
Tekywmn koHTponb 1 (TecTupoBaHue) 1

Y4yebHbI moaynb 2. TennoBas cxemMa Kotna. XapakTepUCTUKU U KOHCTPYKLUMU
3NIeMEHTOB

KOTNoB N Ux

Tema 3. lNogrotoBka K CXXUraHW ra3oBOro, XXUAKOroO U TBEpAOro Tonnuea.
Cywka wn pasmon TonnuBa. OCHOBHble CUCTEMbI NbINENPUTOTOBIEHMS.
YrnepasmonbHble MefbHULUbl U 3NIEMEHTbl CUCTEM MblNenpuroToBneHms. Cuctemol
TONJMBONOAAYN NPy UCNOMNb30BaHMM BGUOTONNMBA.

20

Tema 4. Tono4Hble npouecchl 1 ycTponcTea. Knaccudukauns, xapaktepucTukm
N NokasaTenu TONo4YHbIX YCTPOMCTB. CxnraHme razoBoro U1 0COBEHHOCTU CXUraHus
Xngkoro Tonnuea. KOHCTPYKUMM roperiovHbIX Y TOMOYHbIX YCTPOWCTB ANS CXKUraHus
rasoBOro M xuakoro tonnmea. CxxuraHue yrosibHon nbinu. MNbineyronbHble ropenku n
nx pacnonoxeHue. TONKN C XUOKAM M TBEpAbIM LunakoyganeHmeM. LIMKNoHHble 1
BUxpeBble TONkW. Knaccudukaums crioeBblX TOMOK. XapaKTepucTuka npouecca
ropeHunst Tonnmea B cnoe. Tonku Ans cxXuraHns TBepAoro Tonnmea B NIOTHOM CIloe.
OcobeHHOCTN opraHusauumn cxuraHns Guotonnmea B NIOTHOM U KMMNSALLEM CrO€.

20

Tema 5. OnemeHThI " mMartepuanbl KoTnoe. WcnaputenbHble
NOBEepPXHOCTU HarpeBa. KOHCTPYKUMM TOMOYHbIX 9KPAHOB, MOBbIWEHUE
HageXHOCTU ux pabdoTbl. KOHBEKTMBHbIE ucCNapuUTeribHble MOBEPXHOCTU
HarpeBa. [laponeperpesatenn. KomnaHoBka naponeperpeBatenen. MeTtoabl
perynupoBaHus TemnepaTtypbl neperpetoro napa. Knaccudpukauusa cucrtem
perynupoBaHus TemnepaTypbl neperpeTtoro napa. BogsdHble akoHOMan3epbl K
Bosgyxonogorpesatenu. Ponb U HasHavyeHWe BOASHbIX 3KOHOMan3epoB U
BosgyxonogorpesaTtenei. [NocnegoBaTtenbHOCTb BKAOYEHUA. TEXHUKO-3KOHO-
MuUYeckne npefgensl nogorpeBa Bo3Ayxa, BoAbl. KOHCTPYKTMBHbIE CXEMbI.
ABpasnBHbIA N3HOC N KOPPO3Us NOBepxHocTel HarpeBa. OuncTka NOBEPXHOCTEN
HarpeBa OT HapY>XHbIX 3arpsi3HeHMn. HasHavyeHune n TpeboBaHUA K orpaxgeHusim
razoxogoB koTna. KoHcTpykuus o6MypoBKKU. HasHavyeHne n KOHCTPYKLMU KapKaca.
ApmaTtypa v rapHuTtypa. Ycnosus paboTtbl MmeTanna KoTna.

64

Tekywmn KoHTponb 2 (KOHTpOrbHasa paboTa)

TeKywwmn KOHTpOonb 2 (TECTUPOBaHUe)

1

MpomexyToyHas aTTecTaumsa no gucumniaunHe (3ayer)

8

YyeOHbI Mmoagynb 3. TennoBon U a3poAMHaAMUYECKUM pacyeThbl KOTeNbHbIX YCTaHOBOK

Tema 6. MeToamka MOBEPOYHOrO W KOHCTPYKTMBHOrO pacyeta. Bowibop
cnocoba cxuraHusa n TENNOBOW CXeMbl KOTeNbHOro arperata. PagnaunoHHbIn
TennoobmeH 1 BbIGOp KOHEYHOro oxnakaeHus rasoB B Tonke. MeTogmka pacyeTta

TennoobmeHa B anemeHTax Kotna. PacueT Tonku, BbIGOP KOHEYHOro oxnaxaeHus | 16
rasoB B TOMnke. KOHCTPYKTUBHBIA pacyeT pagualMoOHHOro, MonypaanaunoHHOro U
KOHBEKTMBHOIO naponeperpeBaTens. KOHCTPYKTUBHbIN pacueTt BOASIHOIO
3KOHOMan3epa u Bo3gyxonogorpesaTens.

Tema 7. AspoavHamuyeckuini pacyeT KOTerNbHOW ycTaHoBkM. CuUCTeMbl raso- 4
BO34YLUHOMO TpakTa KoTna.
Tekywmn KoHTpoOnb 3 (TeCTMpOBaHWE) 1

Yye6HbI Mogynb 4. MMgpoavMHamMuka B arneMeHTax KoTna. BogHbI pexunm n ka4ecTBo napa

Tema 8. Ycnosusi HagexHon paboTbl anemeHToB koTna. Knaccudukaums
ncnapuTenbHbIX CUCTEM KOTMOB. MapoanHaMmnka ncnaputesnbHbIX CUCTEM KOTIIOB C

N ° o 10
eCTeCTBeHHON U NPpUHYyOUTEeINIbHOU UUPpKynAauunen. OcHOBbI MeToauKK pacyeTa
UMPKYINAUMK B 3NIeMeHTax KoT/ia.

Tema 9. OU3NKO-XMMUYECKME npoueccobl nNpu reHepaunn napa m3 nuTaTenbHoOn 7

BoAabl. MexaHnam nu npouecchbl O6pa30BaHMﬂ HakKuMnm w”n KOoppo3unnm Ha

PNa 13.03.01 KoTenbHble yCTaHOBKM 1 NaporeHepaTopbl B TEMNOTEXHOMOMMAX
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O6bem (vachl)

HaumeHoBaHuWe u cogepxaHue 0S| .85 88
yuebHbIX Moaynen, Tem 1 popM KOHTPOIA _J% e _?, 8 30
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NMOBEPXHOCTSIX Harpeea. TpeboBaHusi kK NUTaTenbHOW Boge. BoaHbI pexvuM KOTMOB.
Mpoayeka B koTnax. CTyneH4yaToe mcrnapeHue. TpeboBaHMs K KayecTBy napa.
Cenapauusa napa. [MokasaTenu kadectBa BoAbl. CocTaBbl MPUPOAHBIX BOA.
BogonogrotoBka. OcHOBHble cxeMbl 0O0paboTku NMTATENbHOW BOAbI.
TeKywmn KOHTpOnb 4. (TECTUPOBaHME) 1
Y4yebHbin moaynb 5 [loBbilleHMe 3KOHOMMYECKOW 3IP(PEeKTUBHOCTU KOTENIbHbIX YCTaHOBOK.

BcnomMorartenbHoe o6opyaoBaHue.

Tema 10. TexHMKO-3KOHOMU4YECKOe OOOCHOBaHME BbiOOpa ONTUMAarbHOW

CKOpPOCTM ra3oB B  KOHBEKTMBHbIX MOBEPXHOCTAX HarpeBa. 3HayeHue
nogorpesa BO3Ayxa [Afs 3KOHOMWYECKOrO CXUraHws TonnmBa. JKOHOMMYecKas 40
oueHka pasnuyHbIX cxem KOTerbHbIX YyCTaHOBOK.
TexHuko-akoHOMMYeckoe ob6ocHoBaHWe Bbibopa TemnepaTtypsbl YXOAALWMX
rasoB NPy KOHCTPYMPOBAHMU KOTENbHbIX YCTaHOBOK.

Tema 11.CopepxaHve BpedHbIX npumecen B npoaykKrax cropaHus.
Knaccudukauma 1 KOHCTpyKUuMsa 3onoynosutenein. KOHCTpyKUMM TAro-gyTbeBbIX
YyCTaHOBOK. YAaneHue Lwnaka, 3ofbl U rasoobpasHbix npogyktoB. [eimoBblie | 50
Tpybbl. Pexum  pabotbl  koTnoB npomnpeanpuatvid. OCHOBHbIE HanpaBneHus
NOBbILIEHNS 3KOHOMUYHOW paboTbl KOTENbHbIX YCTAHOBOK.

TeKywmn KOHTponb 5. (TecTvpoBaHue) 1

KypcoBou npoekTr 50

lMpomexyToyHas aTTecTaums nNo gucumnimvHe (3Kk3ameH) 36
BCEIO: | 360

3. TEMATUYECKWUWU NNAH
3.1. llekunn

OyHoe 06y4eHne OuyHo-3a04HOE 06y4YeHNe

Homepa

3ao4Hoe obyyeHune

Howmep Obbem
cemecTpa (4achbl)

Howmep Obbem

n3yvyaemMbix TemM
cemecTtpa (4achbl)

Howmep
cemecTpa

O6bvem
(4achbl)

5

e
ElB|o|o|~|o|o|s|w|n |-
olo|o|o|o|u|n|o|ox
olo|o|o|so|p|o|s|o|o

»

BCEIO:

3.2. MpakTnyeckme n ceMMHapcKue 3aHAaATUsA

Homepa OuHoe obyueHne OuHo-3a04Hoe 3aouHoe obyyeHune
Mayqaehrjlblx HavmeHoBaHue Yy o6yt.|e|-w|e Yy
Tem 1 chopmMa 3aHATUN Howmep O6bem Howmep Obbem Homep O6bem
cemecTtpa (4achbl) cemecTtpa (4achbl) cemecTpa (4achbl)
> MaTepunanbHbIn U TENNOBOM 5 4
©anaHc koTna
6 PacyeT TOnKM 5 4
6 PacueTt checToHa
5 4
6 PacyeT naponeperpesaTens 5 4
PacueT BogsiHoro
6 oA 5 4
3KOHOMau3epa

PNa 13.03.01 KoTenbHble yCTaHOBKM 1 NaporeHepaTopbl B TEMNOTEXHOMOMMAX
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Homepa H OuyHoe oby4eHne OuHo-3304HOE 3aoyHoe obyyeHne
M3yaEMbIX ammeHosaHmev o0yyeHne
Tem 1 popma 3aHATUN Homep O6bem Homep Obbem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (yacbl)
6 Pacuert 5 4
Bo3gyxonogorpesartens
7 AspoanHamMmmyeckmi pacyeT 5 6
rasoBOro Tpakra
7 AspoanHamMmmyeckmi pacyeT 5 6
BO3AYyLUHOro TpakTa
BnusaHne pexvmMHbIX
10 napameTpoB Ha 6 32
ahbpekTnBHOCTL paboThbl
KoTna
8 PacuyeT umMpkynsiLMoOHHOro 6 >
KOHTYpa
BCEIO: 70

3.3. llabopaTopHble 3aHATUA

Homepa H QOuHoe obyueHne OuHo-3304HOE 3aoyHoe obyyeHune
M3y GAEMBIX avumeHoBaHne oByuenie
Tem nabopaTopHbIX 3aHATUI Homep O6bem Homep 0O6bem Howmep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (4acbl)
11 lMoracaHue gakena. 6 4
[MoBbiWeHne ypoBHA BOAbl B
11 OapabaHe Bbllle BbICLLETO 6 4
A0MYyCTUMOro YPOBHS.
[MoHwxeHne ypoBHA BOAblI B
11 OapabaHe HWXe  HUCLUEro 6 4
O0MYyCTUMOrO YPOBHS.
11 [aBneHuve BO3ayxa 3a 6 4
BEHTUMNSTOPOM HU3KOE.
11 3aropaqu roproYymx 6 4
OTITOXXEHUN B ra3oxogax.
MMoBblleHne pgaBneHus B
OapabaHe KoTna BbiLLE
11 6 4
paspeLLeHHOro Ha 10%
(v npogormKaeT pacTu).
MpekpawieHne aencrtems
11 BCEX YyKkasaTenem YpOBHSA 6 4
BOAbl NPAMOro AeNCTBUS.
MpekpawieHne aencrtems
BCEX NUTaTenbHbIX HacoCoB
11 unu _ HeucnpasHoCTH 6 4
nUTaTenbHOW  NUHUK, NpwU
KOTOpOW nutatenbHas BoAa
He MOCTynaeT B KOTen.
B3pbiB B TOMOYHOM
11 NPOCTPaHCTBE UNWN razoxopax 6 2
KoTna.
BCEIO: 34

4. KYPCOBOE NMPOEKTUPOBAHME

4.1 Uenu v 3agaym KypcoBOro npoekra
BbInonHWUTL pacyeTbl MO TUMOBLIM METOAMKaM, MPOEKTUPOBATb 3MEMEHTbl KOTMa B COOTBETCTBUU C
TEXHUYECKUM 3aJaHneM

4.2. TemaTuKa KypcoBOro npoekra
Tennoson un asapoMHaMUYECKUA pacyeTbl KOTENbHOW YCTaHOBKU
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BapMaHTbl TUNOBbIX 3aA4aHUN No KypCOBOMY NPOEKTY, pa3p360TaHHbIX B COOTBeTCTBUU C
yCTaHOBJ1I€HHbIMM 3TanamMmu CbOpMMpOBaHVIﬂ KOMMeTeHuUn

Ne
n/n

dopMynMpOBKM TEM KYPCOBOTO NPOEKTa

BbINONHUTL TEMNNOBOW M a3pOoANHAMUYKCKUIA pacyeTbl KOTENbHOW YCTaHOBKN
UcxoOHble OaHHbIe Ons pacyema:

MaponponssoauTenbHocTb Dre, Kr/c. 19,5
[aeneHue neperpetoro napa Pre, 0ap. 38
Temnepatypa neperpetoro napa tre, °C . 420
Mapka Tonnmea r
CocTtaB Tonnuea:

- BnaxHoctb W, % 6

| -3onbHoCTb A7, % ; | 348 |

-cepa obwas S, % 5,3

yrmepog C', % ; 455
- Bogopoa H', % ; 3.4
- asotr N, %; 0,8
- kncnopog O, % ; 4,2
- Hu3was Tennota cropaHua Qfi, MIx/kr ; 18,38
- npueegeHHas BnaxHocts Wrhp, (% - kr)/MOx ; 0,33
- npueegeHHas 30nbHOCTb A'mp, (% - kr)/MIOx ; 1,89
- BbIXOA NeTY4MX Ha roptoydyto maccy Vdat op 44
Temnepatypa nutaTensHow Bodbl  tne,°C. 120
HenpepbiBHas npoayska p, % . 3
Honsa peunpkynsiumm rasoB 0
Temnepatypa yxogswmx rasos, °C 140
Temnepatypa Bo3gyxa Ha BxoAe B Bo3ayxonogorpeeatens, °C 30
Temnepatypa ropsiyero Bosgyxa nocrie sosgyxonogorpearens , °C 300

4.3. Tpe60oBaHUA K BbINOJSTHEHUIO U NPeaCTaBNEHUIO Pe3yrnbTaTOB KYpPCOBOro NpoeKkTa

PaboTta BbInonHsieTcs obyvalwmmMucs WHAMBUOYANbHO, C WCMONb30BaHMEM MeToAMK pac4yéTa

MapoBOro KoTna, CNpaBoYHON NMTepaTypbl.

Pe3yJ'IbTaTbI npencrtaBnAlTCA B BUOe OoT4eTa, obbeMom 50 nMCToB NevyaTHOro TekcTa, coaepxatlero

cnepywouime ob6si3aTenbHbIE 3NIEMEHTDI:

®  3CKU3bI paC‘-IéTHOIZ CXeMbl KOT/a 1 ero afieMeHTOoB,

e  pacuyéThl

e [OByX YepTexen chopmaTta A1(NpOAONbHLIV U NONEPEYHbIN paspes koTna),

5. TEKYLMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLL

Erocs

Homepa OuyHoe obvyeHne OuHo-3804HOE 3ao4yHoe 0byyeHune
y4e6Hbix dopma Y obyyeHune y
moayneu, no
K?T’O KOHTpOnst
pbiM . Homep Kon-Bo Homep Kon-Bo Howep Kon-Bo
NpoBOANTCS 3HaHU1 cemecTpa cemecTpa cemecTpa
KOHTPOIb
1,2 TecTupoBaHue 5 2
3,4,5 TecTupoBaHue 6 3

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLWIEIOCH

OyHoe 06y4yeHne

Ou4HO-3a04HOE

3aouHoe obyyeHue

Buabl camocTosTenbHoM paboTbl obyyeHve
o6yqarou_terocn Howmep O6bem Howmep Obbem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (yacbl)
YCBOEHME TEOPETMYECKOrO MaTepmana 5 26
YCBOEHME TEOPETMYECKOTO MaTepmana 6 8
MoaroToBKa K NpakTUYeCKUM 1 nabopaTopHbIM 5 38

3aHATUAM
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- O4Hoe 06y4eHue OuHo-3a04Hoe 3ao4yHoe oby4yeHue
Buabl camoctosaTensHom paboTbl y obyyeHne y
obyuvatolierocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (yacbl)
MoaroToBka K NpakTUyeckum u nabopatopHbIM 6 20
3aHATUAM
BbinonHeHne KypcoBbIX NPOEKTOB 6 50
[NoaroTtoBka k 3a4yeTam 5 8
MoaroToBka k ak3ameHam 6 36
BCEIO: 186

7. OBPA3OBATEJIbHbIE TEXHOJIOTNA

7.1. XapaKktepMcTuKa BUAOB U UCMONb3YyeMbIX UHHOBALMOHHLIX (POPM YyYEOHbIX 3aHATUN

O6bem 3aHATUN
B MHHOBALMOHHbIX chopmax

HanmeHoBaHue (vacer)
B1AOB y”equ'X Mcnonbayemble MHHOBALMOHHbIE (POPMbl o o @ o @
3aHATUIA o S .8 S g =
o F oI g 3
2o IZo Z o
3 Z 702 o
°& Sgg Ry
] ® o ® o
MpakTnyeckme MoucK BapMaHTOB pelleHnsa NPoBAEMHbIX CUTYaLMIA 32
U CeMUHapCKne | MpeseHTauma 20
3aHATUSA
BCEIO: 52

7.2. Cuctema oueHMBaHus ycneBaeMoCTn u DOCTUXeHUN OGy‘-IaIOI.I.I,VIXCH Ana HpOMG)KyTO‘-IHOﬁ
aTTecTauuu

TpaguuuoHHas | X GannbHO-peNTUHroBas

8. OBECIMNEYEHUE ANCLUUMIUHDI

8.1. YuebHas nutepartypa

a) ocHoBHas y4yebHasi nuTepartypa
1. Jlebepes B.M., 3aBopuH A.C., Npuxoabko C.B., OecaHHukoB B.B.; noa pea. B.M. Jlebenesa
KoTenbHble yCTaHOBKM U MaporeHepaTtopsbl: y4ebHUK [OnekTpoHHbIn pecypc)/ Jlebenes B.M. [v gp.] —
Mocksa. YML XK[OT- 2013.- 375c.
Pexxum goctyna http://www.iprbookshop.ru/26812.— 3B5C «IPRbooks»,

6) pononHuTensHasa yyebHas nutepaTypa
2. C.H. CmopoauH, B.H. Benoycos, C.B. AHTy(beB KoTenbHble yCTaHOBKM U MaporeHepaTtopbi:
MEeTOAMNYECKME YKa3aHWs K BbIMONIHEHMIO KOHTPOMbHbIX paboT Ansa ctygeHTos Il kypca 3aovHon
dopmbl 0byydenns / CM6ITYPI. - CI16., 2015. 32 c.
Pexum goctyna http://www.nizrp.narod.ru 36C BLUT3
3. CmopoguH C.H., benoycos B.H., llakomkuH B.HO. MeToabl aHeprocbepexeHuns B SHEPreTUYECKHX,
TEXHOJOIMYECKMX YCTaHOBKax 1 cTtpoutenscTee. YyebHoe nocobue/ Cr6 MMYPIM.-CI6., 2014.-99c.
Pexum goctyna http://www.nizrp.narod.ru 36C BLUTS

4. Tybapee A.B. [lapoTennoreHepupyoLwme YCTAHOBKM MPOMbILLMEHHBIX NPEeAnpUSTUR

[BnekTpoHHbIN pecypc]: yvyebHoe nocobue pns By3os/ NybapeB A.B.— 3nekTpoH. TeKCTOBble
haHHble.— benropon: benropoackunii rocyaapCTBEHHbIN TEXHOMOrMyecknn yHusepcutet um. B.l.
LWyxoBa, 36C ACB, 2013.— 240 ¢
Pexum goctyna http://www.iprbookshop.ru/28379— 3BC «IPRbooksy,

8.2. NMepeyeHb y4yebHO-MeTOANYECKOrO 06ecnevyeHns Ans CaMoCTOATENIbHOM paboThbl
00y4YarLWMXCA N0 AUCLUNIINHE
5. CmopoguH C.H., MiBaHoB A.H., Benoycos B.H., JlakomkuH B.KO. Tennoson n aspognHammyeckui
pacyéThbl KOTENbHbIX YCTAHOBOK: y4eb. nocobue/ CM6ITYPI. CM6., 2013. 200 c.
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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/29673
http://www.iprbookshop.ru/26812.—
http://www.nizrp.narod.ru/
http://www.iprbookshop.ru/28379—

Pexum goctyna http://www.nizrp.narod.ru 36C BLUTS

6. CmopoauH C.H., NeaHoB A.H., benoycos B.H. KoTenbHble ycTaHOBKM 1 naporeHepaTopbl: y4eb.
nocobue/ CM6ITYPII. CI6., 2009. 185 c.
Pexum goctyna http://www.nizrp.narod.ru 36C BLUTS
7. MNMpaBuna TexHUKkM 6e30nacHOCTU NpU IKCNNyaTauumn TennomMmexaHn4eckoro obopyaoBaHus
anekTpocTaHumm u TennoBbix ceten PL 34.03.201-97 [OneKTpoHHbIN pecypc]/ — SneKTpoH,
TekcToBble gaHHble.— M.: U3paTenbckuin gjom SQHEPIMNA, 2013.— 200 c.
Pexum goctyna http://www.iprbookshop.ru/22728.— 3bC «IPRbooks»

8.3. NMepeyeHb pecypcoB MHhOPMaLMOHHO-TENNeKOMMYHUKaLMOHHOM ceTu "UHTepHeT",
HeobxoAuMbIX AN OCBOEHUS AUCLUNIIUHbI
1. http://www.iprbookshop.ru/ IPRbooks
2. http://nizrp.narod.ru 3nekTpoHHas Gubnunoteka METOANYECKNX YKa3aHWN,
y4yebHo-meToanyeckux nocobumn BLUTS

8.4. NepeyeHb MHPOPMALUNOHHBLIX TEXHONOIMIA, UCMOSIb3YyeMbIX NPU OCYLLECTBIIEHUHU
obpasoBaTeNnibHOro npouecca no AUCUUNINHe, BKNOYasa nepevyeHb NporpamMmmMHOro obecnevyeHus m
MH(OPMALMOHHBbIX CMPAaBOYHbIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

3. AutoDesk AutoCad 2015

8.5. OnucaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeO6X0AMMOMN ANA OCYLLEeCTBIeHUA
obpa3soBaTenbHOro npowecca no gUCLMNInHe
1. JlekumoHHasa ayautopusi ¢ MynbTUMEANAHBIM Y4€OHBIM KOMMNIEKCOM, BUAEOMNPOEKTOP C 3KPaHOM
2. YyebHasa nabopaTopusa Tonnvea 1 NpoLLECCOB rOPEHNSI: KOMMbIOTEPHBIN Knacc.

8.6. UHble cBepeHuA u (unu) matepuansl
KomnbtoTepHble npe3eHTauumn, AeMOHCTPALUMOHHbIE MnakaThl, pasgaToyHble MaTepuanbsl, MOgEeNu.

9. METOAMYECKUE YKASAHUA ANA OBYYAKOLLUXCA MO OCBOEHUIO

OVNCLUUINJINHDbI
Buapl y4eBHbIx
3aHATUUN N
camocToaTenbHas OpraHusauusa gestenbHOCTU obyyatoLerocs
paboTta
obyyatoLmxcs
Jlexumm OcBoeHMe NeKUMOHHOro mMatepuana obydalwolmMmcs npeanonaraeT crnegyowme
BMAbl paboT:
e npopaboTka pabodeli nMporpamMmbl B COOTBETCTBUM C LEeNsMM, 3agadam,
CTPYKTYpPOI U coaepXaHnem QUCLUMNITNHBI;
e  KOHCMEKT mNeKUWi: KpaTKo, CXemaTuM4yHOo, MnocrefoBaTernbHO (UKCMpOBaTb
OCHOBHblE MONOXEHMWS, BbIBOAbI UM (POPMYNMPOBKKU; MOMeYaTb BaXHble
MbICIN, BblAENATb KINOYEBLIE CNOBa, TEPMUHBI.
Ecnn camocTtodATensHo He ypaétcs pasobpaTbCsa B MaTtepuane, Heobxogumo
copmMmynupoBaTb BOMPOC M 3adaTb NpenogaBaTefto Ha KOHCyNbTauuum Unu Ha
NPaKTU4ECKOM 3aHATUN.
MpakTuyeckue Ha npakTuyeckux 3aHATUSAX pas3bsACHSTCA TeopeTudeckne MOoSoXKeHMs Kypca,
3aHATUSA obyyvarolmecss oBrnageBardT HaBblkaMU NMPOBEAEHUS TENNOTEXHUYECKUX PacHETOB,
HaBblkamn cbopa, aHanmu3a wn o06paboTkM MHpopMauum OnNa  NPUHATUS
CaMOCTOSATESbHbIX PELUEHWIA.
MoaroToBka K MpaKTUYECKUM 3aHATUAM NpeanonaraeT cneayolime Buabl paboT:
e paboTa C KOHCNEKTOM NEKUNI;
e MNOArOTOBKA OTBETOB K KOHTPOSbHbLIM BOMNPOCAM, TECTOBLIM 3a4aHUsIM.
JlabopaTopHbie JlabopaTopHble 3aHATMS  CMOCOOCTBYIOT PasBUTUIO  MPaKTUYECKUX HaBbIKOB
3aHATUS BrafeHust nsyvyaemMmbiMn MetTogammn, obopyaoBaHUEM, TEXHONOMMAMU U Ap.
B pesynbTtate npoBedeHUs nabopaTopHbIX 3aHATMI oby4varoMincs [OJIKEH
03HaKOMUTCS C ynpaBrieHneM paboTon KOTENbHOro arperaTa U NopsgkoM AeNcTBUN
B Crny4Yae ero aBapumHON OCTaHOBKMU.
CamocTosiTenbHas CawmocTtosaTenbHas paboTta npegnonaraeT pacluMpeHUe N 3aKpensieHne 3HaHuNn,
paboTta YMEHMWIN N HABbLIKOB, YCBOEHHBLIX Ha ayAMTOPHbIX 3aHATUAX MYTEM CaMOCTOATENbHON

I'IpOpﬁGOTKVI y‘-leGHO-MeTOﬂ,I/I‘-IeCKVIX mMaTepunanos.
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http://www.iprbookshop.ru/22728

Buapbl y4ebHbIx
3aHATUN 1
camocTosiTenbHas
paboTa
obyyvatoLmxes

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

npenogasarens.

[na BbINOMHEHMA KypCOBOro nNpoeKkTa cregyeT npeaBapuTenibHO U3YYnTb
MeTOAMYECKME yKa3aHWs Mo ero BbIMOMIHEHMIO.
Mpn BbINONHEHUN KOHTPOMbHOW paboThbl (3/0), MOATOTOBKE K 3a4eTy U SK3aMeHy
HeobXx0AMMO 03HaKOMUTLCH C NEPEYHEM BOMPOCOB, MpopaboTaTb KOHCMEKTbI NeKUMN
N MPaKTUYECKUX 3aHATUWA, PEKOMEHOyeMylo nmTepaTypy, Nomny4ynTb KOHCYNbTauuio y

10. ®OHA OLIEHOYHBbIX CPEOCTB ANA NPOBEAEHUA NPOMEXYTOYHOMN
ATTECTALUUA

10.1. OnncaHue nokasatenen u KpUuTepmeB OLLEHUBAHMUA KOMMNETEeHLMA Ha pa3finyHbIX 3Tanax mx

c¢hopMupoBaHusi, onucaHue LWKan oueHUBaHuUA

10.1.1. NMoka3aTenu oueHUBaAHMA KOMNETEHUMN Ha 3Tanax ux oopMmmpoBaHus

Kog HanmeHoBaHwne MpencraBsnexne
KOMMEeTEHL MM 5 OLEHOYHOTO OLEHOYHOrO
lMokasaTenu oueHMBaHWUA KOMNETEHLUN

(aTan ocBoeHwMs) cpencTtea cpenctea B hoHae

MK-2 (1,2) Bonpocbl ans MepeyeHb
3HaeT KOHCTPYKLUN KOTENMbHbIX arperaToB U YCTHOTO BOMNPOCOB ans
BCMoOMoOraTenbHOro obopyaoBaHus, cobecenoBaHusi, | 3a4eTa M 3K3amMeHa
METOAMKN COCTaBIEHNS TENMOBbLIX GanaHcoB npakTuyeckue (120 Bonpocos);
KOTII0B, TUMOBbIE METOAMKN PacyeTOB 3agaHus, npaxkTuyeckne
KOTMOB U UX 3IEMEHTOB. KypCOBOW NMPOEKT | 3agaHusi (10
Cnoco6eH BbIbupaTb onTUManbHYO 3agav);
KOMMOHOBKY KOTNa, NpoBOAUTb pacyeTbl No TemaTuka

TUNOBbIM MeTOANKaM

JeMOoHCTpUpyeT HaBbIkN BrnageHus
OCHOBaMM pacyeToB TennoBbix 6anaHcoB

KOTIOB,

OCHOBaMW pac4eToB KOTJI0B U UX 3J1IEMEHTOB

KYPCOBbIX MPOEKTOB

10.1.2. OnucaHue WKan u KPpUTEpMeB OL,eHUBaHNA C(POPMMPOBAHHOCTU KOMNETEHLUN
Kputepun oueHmBaHusa chopMMpOBaHHOCTU KOMMNETEHLIMN

OueHka no Kputepuu oueHmBaHns cpopMMPOBAHHOCTU KOMNETEHLNIA
TpaguunUoHHOMN
o MpakTnyeckoe 3agaHune
LwKane YcTHoe cobecenoBaHue KypcoBon npoekT
MonHebIN, Kputunyeckoe n | Kayectso VCMNOSHEHUs
ucyepnbiBaLWMN OTBET, | pa3HOCTOPOHHEE BCEX 3reMeHTOB 3ajaHus
SIBHO OEMOHCTPUPYIOLLMIA | pacCCMOTPEHUE BOMNPOCOB, | MOSTHOCTLIO COOTBETCTBYET
rnybokoe NoHVMaHve | cBuaeTenbCTBYOLEE 0 | Bcem TpeboBaHUAM.
npegmMeTa W LUMPOKYI | 3HAYUTENbHON
OTMWYHO apyauuuio B | camocTosTeneHon paboTe
oueHuBaemoln obrnactu. | ¢ uctoyHukamu. KauvectBo
Kputnueckun, MCMNOMHEeHnA BCEeX
OpUTMHAarnbHbIN MOAXOA, K | 9NEMEHTOB 3agaHus
MaTtepuany. MOJTHOCTBID COOTBETCTBYET
BCEM TpeboBaHMAM.
OtBeT cTaHgapTHbIA, B | PaboTta BbIMOJIHEHA B | Pabota BbinonHeHa B
Lenom Ka4yeCTBEHHbIN, | COOTBETCTBUMN C 3adaHMEM. | COOTBETCTBUM c
OCHOBaH Ha Bcex | Mmetotes OTAEernbHbIE | 3aaHUEM. Mmetotcsa
06s3aTeNbHbIX HeCyLLeCTBEHHbIE OLINOKM | OTAENbHbIE
NCTOYHMKaX unu OTCTYNMeHus OT | HECyLEeCTBEHHbIE OLUNOKM.
Xopotlo MHdOopMaLnn. npasun odopmMmneHmns
MpucyTcTBYIOT paboTbl.
HebonblKne npobenbl B
3HaAHUAX unm
HEeCyLLeCTBEHHbIE

P
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oLINBKMN.

yaooBNeTBOPUTETTbHO

OTtBeT HEMONHbIN,
OCHOBaHHbIA TOMbKO Ha
NEKLNOHHbIX
Martepuanax. Mpwn
NOHUMaHWN CYLLIHOCTM
npegmeTa B LENOM —
CYLLECTBEHHbIE  OLLUMOKM
unn npobenbl B 3HaHMAX

cpasy Mo  HECKOMbKUM
Temam, He3HaHve
(nyTaHuua) BaXHbIX
TEPMUHOB

3agaHue BbINOMHEHO
NOJSTHOCTbIO, HO c
MHOIO4YUCTNEHHbIMM
CYLLECTBEHHbIMU
ownbkamn. [pu  aTom
HapyLUeHbI npasuna
0POPMIIEHUS  WUIN  CPOKU
npeacraBneHnst paboTol.

3apaHue BbIMNONHEHO
MOMHOCTbIO, HO c
CYLLIECTBEHHbIMU
owimbkamu.

HecnocobHocTb OTBETUTL
Ha Bonpoc 6e3 nomoLuu

OtcyTCcTBME OOHOMO WNK
HECKOSbKMX 06513aTeNbHbIX

OTcyTCcTBME OOHOMO  MNK
HECKOMbKNX

3K3ameHaTopa. 3rneMeHToB 3ajaHusl, Nnbo | obs3aTenbHbIX 3NEMEHTOB
HesHaHne 3HAYUTENbHOW | MHOrOYMCNEHHble Tpybble | 3agaHus, 1nubo rpybble
YacTu  MpuHUMNKUanbHO | owmnbkn B paboTe, nnbo | owmbkm B pabore.
BaXXHbIX anemeHToB | rpyboe HapyleHue npasun | lNpeacraBneHue Yy>KOM
AVCLUUNITUHBI. odbOpMIMEeHNs unu CcpokoB | paboTel, nnarnat, nmnbo
MHorouncneHHble npeactasneHns paboTol. OTKas OT npeAacTaBneHus
rpybbie owmnbKkm. MpencTtasneHne Yy>Kon | paboTbl.
HeyOoBneTBo- n 6 6
onblTka  ChMCbIBaHus, | paboTtel, nnarnat, nubo
PUTENILHO MCNONb30BaHWS 0TKka3 OT npeacTaBeHNs
HepaspeLleHHbIX paboThbl.
TEXHUYECKNX  YCTPOWCTB
unm Nonb30BaHNs
noackasKkom apyroro
YyernoBeka (BHE
3aBMCMMOCTM oT
YCMELUHOCTH Takom
nonbITKK).
3ayTteHo MonHbIN, McYepnbiBaOLWMN OTBET, SIBHO OEMOHCTPUPYHOWMIA rmybokoe noHMMaHue
npegmMeTa M LIUPOKYD 3pyauMumio B OueHMBaemon obnactu. KpuTudeckui,
OpurMHanbHbIM NoAxo4 K Matepuany.
He 3auteHo Obyvawowniicss He MMeeT [AO0CTaTOYHOrO YPOBHSA 3HaHWS OUCLUNIWHBI, MIIO0XO0

OPWEHTUPYETCSt B OCHOBHLIX NMOHATUSIX U OMNpeaeneHnsx, nnoxo 3HakoM C OCHOBHOM
nuTepaTypon, fonyckaeT Npu OTBETE Ha 3a4eTe CYLLEeCTBEHHbIEe OLIMOKN U HE MOXeT

YCTPaHUTb X JaXe no4 PyKoBOACTBOM npenogaBaTterns.

10.2. TUNOBbI€ KOHTPOJIbHbIE 3aAaHUA UITU UHbIE MaTepuarbl, HeO6XxoAUMbIe ANA OLUEeHKN 3HaHWUW,
YMEeHUM1, HAaBbLIKOB U (UNK) ONbITa AeATEeNbHOCTU, XapaKkTepu3yowue 3Tanbl GopMmupoBaHus

KOMMneTeHLUn

10.2.1. NMepeyeHb BONPOCOB AJisl 3a4YeTa U 3K3aMeHa, pa3paboTaHHbIN B COOTBETCTBUU C
yCTaHOBJIEHHbIMU 3TanamMmu (popMMpPoOBaHUA KOMMETEHLUN

:}i dopMynupoBKa BOMPOCOB A1 3a4eTa TeN“ibl
1 OCHOBHbIe TEPMUHbI 1 onpefeneHust. 1
2 | Cxema KOenbHOW YyCTaHOBKM C €CTECTBEHHON UMPKYNsSIUMEN Ha TBEpPAOM TOMNMNMBE. 1
3 | BosgyliHbIn TpakT KoTroarperara. 1
4 | MNapo-BoasaHOM TpaKT KoTnoarperara. 1
5 | F'a3oBblIVi TPaKT KoTNoarperata. PacyéT abiMoBol TpyObl. 1
6 | Teopetnyeckme 06bEMBI BO34yXa M AbIMOBLIX ra3oB, MONyYaeMbIX NPU CKUraHUy Tonsvea. 1
7 TennoBou 6anaHc koTnoarperata. Pacxog Tonnvea. 3010B0OM YHOC U3 TOMKK 2
8 | MNoTepu TennoTsbl C yXoAsaLWmMMmM rasamu. 2
9 | lMNoTtepu TENNOTHI C XMMUYECKUM Y MEXAHNYECKUM HELOXOroM. 2
10 | Pac4ét KIJ kotnoarperata no npsMomy 1 obpatHomy 6anaHcy. 2
11 | OnTumanbHble 3Ha4YeHUs1 k0adhprumneHTa n3dbITka BO3ayxa B TOMKE. 2
12 | HuskoTemnepaTypHas KOppo3us NoBepXHOCTEN Harpesa. 2
13 | Bbibop TeMnepaTypbl BO34yxa Ha BXO4E B BO34yXONOA4OrpeBaTesib. 2
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14 | Bbibop TeMnepaTypbl YXOASLIMNX ra3os. 2
15 | Tunbl koTNOarperaToB. MapKnpoBKa KOTioarperaTos. 4
16 | Ob6uwas knaccugumkaums TONOYHbIX YCTPONCTB. 4
17 | CnocoBbbl UMpKyNsaUMmM BOAbl B MAPObIbIX KOTMaX. 4
18 | Cxema koTnoarperarta "nog Hagaoysom". 4
19 | Cxewma koTnoarperata c NpMHyOUTENbHOW LUPKYNALUNEN. 4
20 | Cxema »apoTpybHOro koTnoarperara. 4
21 | Cxema NnpsAMOTOYHOrO KoTroarperara. 4
22 | CxeMbl KOMNOHOBKM KOTJIOB. 4
23 | MNokasaTtenn' paboTbl TONOYHbIX YCTPOWCTB. 4
24 | Knaccugumkaums crnoesbiX TOMOK. 3
25 | Cnocobbl cXuraHus Tonnvea. 3
26 | Bbibop cnocoba cxuraHnsa To2nnvBa( KAaMepHbIA,  CNOeBon). 3
27 | Cxema KOTna € KMNsLWmM Crioem. 3
28 | 3aMKkHyTas cxema MblienpuroToBeHUs. 3
29 | PasomkHyTas cxema nbinenpuroToBrneHus. 3
30 | Cxema KoTnoarperarta C >XMOKMM LUNAKoyAaneHNEM. 3
31 | CxuraHue Xunakoro Tonnmea. 3
32 | MNapoobpasyolime NoBEPXHOCTM HAarpeBa KkoTnoarperara. 5
33 | HasHayeHue u knaccmudmkaums naponeperpesaTenen. 5
34 | PagmauuoHHble 1 LWMPMOBbIE NaponeperpesaTenu. 5
35 | KoHBeKT1BHbIE NaponeperpesaTenmu. 5
36 | PakTophbl, BUAKOLLME HA U3MEHEHNE TEMMEPATYpPbI NEPErPeToro napa. 5
37 | NoBepxHOCTHbIE NapooxnaguTenu. 5
38 | BnpbickmBaolme napooxnaguTenu. 5
39 | CxeMbl BKNOYEHWS Napooxnagntenen. 5
40 | Na3oBoe perynupoBaHve TemnepaTypbl NEpPerpeToro napa. 5
41 | Bbibop cxembl naponeperpesaTenemn KoTnoarperaTos. 5
42 | Cxema naponeperpesaTtens KoTroarperarta BblCOKOro aBneHus. 5
43 | Cxema naponeperpesartens NnpsiMOTOMHOro KoTnoarperara. 5
44 | CxeMa naponeperpeBartens KkoTnoarperarta cpegHero AaBneHuns 5
45 | BoasiHble 9KOHOMan3epsbl. 5
46 | PekynepaTuBHble BO34yXONoA4orpeBaTenu. 5
47 | PereHepaTtuvBHble BO3yXOMNoAorpesarternu. 5
48 | Bbibop Temnepatypbl ropa4ero Bo3gyxa Ha BbIXOA4E M3 BO34yX0nogorpesarens 5
49 | KoMrnoHoBKa XBOCTOBbIX MOBEPXHOCTEN HArpesa KoTroarperara. 5
50 | Kapkac n obmMypoBka koTna. 5
51 | KpenneHune 3rneMeHTOoB KOTa. 5
Ne Ne
n/n dopmynupoBka BOMPOCOB ANs dKk3aMeHa TeMb
1 | OCHOBHblE TEPMWHBI 1 ONpeaeneHus. 1
2 | Cxema KoenbHOW yCTAHOBKM C €CTECTBEHHOW UMPKyNnsaunen Ha TBepaoM TOMmBe. 1
3 | BosgyluHbI TpakT KoTroarperara. 1
4 | MNapo-BoAsdHOW TpakT KoTnoarperara. 1
5 | MasoBbIVi TpakT koTnoarperata. Pacyét gbiMoBon Tpy6bl. 1
6 TeopeTnyeckme oObLEMBI BO3Ayxa M ObIMOBbIX Fa30B, MOMy4YaeEMbIX NPU CXUraHUK 1
TOnnmBa.
7 TennoBon GanaHc kotnoarperata. Pacxog Tonnuea. 30/10BOW YHOC U3 TOMKK 2
8 | Pacuét KI[ kotnoarperata no npsiMmomy u obpaTtHoMy GanaHcy. 2
9 | OntumaneHble 3HayeHus koadduumeHTa M3bbiTka BO34yxa B TOMKE. 2
10 | HuskoTemnepaTypHas KOppo3us NoBepXHOCTEW Harpesa. 2
11 | Beibop TemnepaTtypbl BO3gyxa Ha Bxode B BO3gyxonogorpesBaTerflb. 2
12 | Bolbop Temnepatypbl yxoOsWUX ras3os. 2
13 | Tunbl KoTnoarperatoB. MapKknmpoBKa KOTHOarperaTtos. 2
14 | Cxema koTnoarperata “nog Haggysowm’. 4
15 | Cxema kotnoarperata C MpUHYAUTENbHON UMPKYNSLUVEN. 4
16 | Cxema nNpsIMOTOMHOrO KoThoarperaTta . 4
17 | Cnocobbl cxuranns Tonnmvea. Beibop cnocoba cxuraHvs Tonnvea ( kKamepHbIN, 4
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cnoeson ).

18 | Cxema KoTna C KUMALLMM CIIOEM.

19 | 3amkHyTas cxema Mbl1enpuUroToBEHUs.

20 Pa3OMKHyTaFI cXema nbinenpuroToBIiEHNA.

21 Cxema KoTjioarperata C XuUaKum LwnakoygarneHuem.

22 | Mapoobpasyrowe NOBEPXHOCTW Harpesa KoTfoarperara.

23 | KoHBeKTUBHbIE MaponeperpesaTteny.

24 | dakTopbl, BAMSOWME HA M3MEHeHWe TemrepaTypbl NeperpeToro napa.

25 | MNoBepXxHOCTHbIE MapooxnaguTenu.

26 | BnpbickuBalolmMe napooxnaguTenu.

27 | MasoBoe perynuposaHve TemnepaTypbl Neperpetoro napa.

28 | Bolbop cxembl naponeperpeBaTenier KOToarperaTtos.

29 | Cxema naponeperpeBaTtensa KoTroarperata BbICOKOro gaBlEHMS.

30 | Cxema naponeperpeBaTtens NpAMOTOYHOrO KOTnoarperara.

31 | Cxema naponeperpeBaTtens Kotnoarperata cpegHero gaBneHusi

32 | BoasiHble 3KOHOMam3sepbl.

33 | PekynepaTtvBHble BO34yxonoforpesaTtenu.

34 | PereHepaTuBHble BO3gyxonogorpesaTenu.

35 | Buibop TemnepaTypbl ropsidero BO3gyxa Ha BbIxO4e M3 BO3dyxonogorpesaTtens

36 | KomnoHoBKka XBOCTOBbIX MOBEPXHOCTEW Harpesa KoTroarperara.

37 | Kapkac n obmMypoBka koTna.

38 | MeToguka noBepOYHOro pacyéra KoTroarperara.

39 | MeTogmka KOHCTPYKTMBHOIO TEMJIOBOrO pacyéTa koTnoarperara.

40 | Pacyét Tonku ( NOBEPOYHbIN TENSIOBOM ).

41 | Pacyet cpecToHa.

42 | PacyéT KOHBEKTMBHOrO naponeperpesartens.

43 | Pacyét BoasiHOrO 3KOHOMaur3epa.

44 | PacyéT BO3gyxonogorpesaTens.

OO IOOIaOaOI|OOOI|W W WIWW W W W~ AR IADS

Llenb aspognHammnyeckoro pacyérta KOTEmNbHbIX YCTAHOBOK. Buabl conpoTuBneHun n ux

45

onpegereHue.
46 | AspogvHamMu4ecKuii pacyeT ras3oBOro TpakTa KOTENbHOW YCTaHOBKM. 7
47 | AspoavHamuyeckui pac4é€T BO3QYLUHOIO TpaKTa KOTENbHOW YCTaHOBKMW. 7
48 | TarogyTbeBble ycTaHOBKWU. KoHcTpykuuu. MNpuHuMn gencteums. 7
49 | PerynvpoBaHWe TArogyTbeBbIX YCTAaHOBOK. 7
50 | Bblbop TArogyTbeBbIX YCTAHOBOK. XapaKTepUCTUKU TArodyTbeBblX YCTAHOBOK 7
51 | VIHepUMOHHbIE 30M0YNOBUTENN. 7
52 | 'mgpasnunyeckue 30M0yroBUTENN. 7
53 | SnekTpopunbTpbl. 7
54 | CucTtemsbl LWINako3onoyaaneHus 7
55 | lNpocTble 1 CNOXHblE LIMPKYNSAUMOHHbIE KOHTYPbl KOTIIOB C €CTECTBEHHOW LUMPKYNASAUUEN. 7
56 | Pacyét uMpKynsiuMOHHOrO KOHTypa. [BWMXYLIMA M NOMe3Hbl Hanopbl. 8
57 | CxeMbl UMpKynsumm. 8
58 | MeponpusaTusa no NOBbILUEHWUIO HAOEXHOCTU LMPKYNALUK. 8
59 | TpeboBaHusa Kk kayecTBy nuTtatensHon Bogbl. [lokoTnoBasi obpaboTka BoOAbI. 8
60 | 3akOHOMEpHOCTW yHOca KanernbHoW Bnarm napom. CKOpOCTb BUTAHUSA Kanesb. 8
61 | BHyTpubapabaHHble yCTpOMWCTBA. 8
62 | TpeboBaHusa k yuctote napa. lMpuymHbl 3arpsa3HeHus napa. 8
63 | YoenbHble Harpysku 3epkana ucnapeHuss u napooro obbéma GapabaHakoTnoarperara. 9
64 | Metoabl nomnyyeHus yuctoro napa. Cxembl ucnapeHums. 9
65 | lNMpoayBka koTnoarperaTta. banaHcoBoe ypaBHEHME COMeMn. 9
66 | 3arpsisHeHVMe 04YMUCTKa NOBEPXHOCTEW Harpesa OT 3arpsi3HEHUN 10
67 | Koppoaus noBepXHOCTEN HarpeBa. XMMMUYECKass U 3eKTpoXMMmyeckas Kopposus. 10

KotenbHble ctanu. TpeboBaHus, npegbsiBNseMble K KOTeNbHbIM cTansam. Pacuyér Ha 11

68

MPOYHOCTb

10.2.2. Bap1aHT TUNOBbIX 3aAay, pa3paboTaHHbIX B COOTBETCTBUM C YCTAHOBIIEHHbLIMU 3Tanamu
¢hopmupoBaHuUA KOMNEeTeHLUN

Ne

i Ycnosusa TUNOBbLIX 3a4a4 3agad OTBeT
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1 | OnpegenuTb KOMMYECTBO Tenna MoryyYeHHoe Mo Tabnvue BoAsHOro napa onpegensem:
napom B naporneperpesaTene. no TemnepaType v 4aBMNEeHWI0 SHTanbN1o
McxogHble AaHHbIe: neperperpeToro napa ine = 3309 kx/Kr;
naponpou3BoauTeNnbHOCTL KoTna 17,5 Kr/c; SHTanbNUIO HACbILLEHHOro Napa no AaBfeHuio Ha
AaBneHuve neperpetoro napa 40 6ap 10% GonbLue faBneHns neperpeToro napa
TemnepaTypa neperpeToro napa 440°C iin=2799 k[x/kr
npupailieHne oHTanbmu B napooxnagutene | Q=D(ine - iun+ Aino) = 17,5%(3309 — 2799 + 63) =
Aino= 63 Kx/kr 10027,5 kBt

2 | Onpegenutb NOBEPXHOCTb HarpeBa | Mo Tabnuvue Boabl onpeaenseMm: no Temnepartype
3KOHOMaw3epa. 1 JaBMEHUIO 3HTAnNbMNUIO BOAbI HA BXOAE U
VicxogHble gaHHble: BbIXOA€E N3 BOAAHOro 3KOHOMan3epa iss’ =
pacxop Bonbl 20 kr/c 634,4xx/kr; iss"=853,4 KIK/Kr
TemnepaTypHbin Hanop 120°C OnpegenuTb KONMYECTBO Tenna nosfyyYyeHHoe
AaeneHue Boabl 40 6ap BOJOW B aKoepe
TemnepaTypa BoApbl Ha Bxoge 150°C Q = D(iss" - Iss’) = 20*(853,4-634,4) = 4380 kBT
TemnepaTypa BoAbl Ha Bbixoge 200°C [MoBepxXHOCTb HarpeBa aKOHOMan3epa
KoadbduumeHT Tennonepedayn 60 BT/mM2°C H = Q*10%/k*At = 4380*1000/120*60 = 608 m?

10.3. MeToaun4yeckue matepuansbl,
onpegensowue npoueaypbl OLeHUBaHUA 3HAHUN, YMeHUI, BrnageHun (HaBbIKOB U (Unu)
NPaKTU4YeCKOoro onbiTa AeATENIbHOCTU), XapaKTepu3yLWmX 3Tanbl hopMUPOBaHUS KOMNETEHL NN

10.3.1. YcnoBusa gonycka obyudarollerocs K cgave 3aveTa, 3k3ameHa, KypCoBOro NpoeKkTa U nopsipok
NMKBMAALMN aKageMUYeCcKON 3af0KEHHOCTH

MonoxeHne o npoBeaeHUn TeKyllero KOHTpOonA ycneBaeMoCTu U I'IpOMe)KyTO‘-IHOVI aTTectauumn
obyuvaromxcs

10.3.2. dPopma npoBeaeHUA NPOMEXYTOYHOM aTTecTaumm No AUCLMNIIMHE

YCTHasda X NMCbMeHHasa X KOMMNbKOTEPHOE TECTUPOBAHNE NHadA

10.3.3. Oco6eHHOCTU NpoBeAeHNA IK3aMeHa, 3a4eTa U 3alUTbl KYpCOBOro NpoeKkTa
Bpems Ha noaroTtoBky K 9k3ameHy 45 MuH, B 3TO BpeMsi BXOAWUT MOArOTOBKA OTBETa Ha TeopeTudeckue
BOMPOCHI U pELLEeHnEe MpakTnyeckon 3agadn. [ns pacyeToB CTyOEHTY HEOOXO0AMMO MMETb KarbKymnsiTop,
Takke emy NpegocTaBnsAeTcs cnpaBovHas UHopmauums.

Bpema Ha nogrotoBky k 3adeTy 30 MWH, B 3TO Bpemsl BXOOMT MOArOTOBKa OTBETa Ha TeopeTudeckue
BOMPOCHI.

3awumTta KYpPCOBOIo npoeKkta ABdeTCA ycnoBveM Oonycka K 3K3aMeHy. BpeMFl, oTBOAMMOE Ha 3aluty
KypCOBOIro npoeKkTta He OOJIKHO npeBblilaTb 15 MWH BKNtovas KpaTKMVI OOKnaa no pegynbTtataM KypCOBOro
npoeKTa n 0OTBETbl Ha BOMPOCHI.
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