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Pabouas nporpamMma  gucUMNNUHBI ~ COCTaBneHa B  COOTBETCTBAM C  pedeparnbHbiM  FOCY4ApCTBEHHBIM
obpasoBaTernbHbIM CTaHOAPTOM Bbiclero obpas3oBaHuA Mo Hanpaenenuto noarotoBkn 13.04.01 TennosHepretuka u
TENNOTEXHUKA, YTBEPXOEHHbIM npuka3oM MwuHucTepcTBa o6pasoBaHma W Haykm Poccuiickon ®depepaumm ot
28.02.2018 r. Ne 146

CocraButens (n):
[oKTOp TeXHUYECKNX HayK, npodeccop BapaHosckui B.B.

OT Kadbenpbl cocTaBuTENS: 3nobwuH B.T.

3asegyowmin - kacdegpon TENNOCUNOBbLIX YCTAHOBOK U
TennoBbIX ABUraTenen

OT BbInyckatoLen kadenpbl: 3nobwuH B.T.
3aeegytownin kadegpom

MeToaundeckun otaoen: CmunpHoBa B.I".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb pgucuunnuHbl: CdopmmnpoBaTe KoMneTeHUuun obyyatowerocs B 00Onactu TEnnosHepretMkn wu
TENNOTEXHUKU, CBSA3aHHblE C Pa3pabOTKOM MPOEKTHbIX PELUEHUA MO MOAEPHU3ALUK, YITYYLIEHMIO 3KCMNyaTauMOHHbIX
XapakTepUCTMK NaporasoBbiX aHepreTnyecknx yctaHoBok (MIY); ¢ TexHnyeckumm pacyetamm no oueHke 3hPeKTUBHOCTU
NPUHATBIX MPOEKTHbIX PEeLUeHU, MO onpeneneHnto TEXHUKO-SKOHOMUYECKNX Xapaktepuctuk Y, ¢ ucnonb3oBaHuem
NPWKNagHoOro nporpammMHOro obecnevyeHus, napameTpoB MNapora3oBbiX YCTAHOBOK C Lenbk Bblbopa Haubonee
nNpeanoYTUTENbHBIX BApMaHTOB CEPUMHBLIX N ANs co3gaHns Hosbix MY,

1.2 3apgavum gUCLUMUNIIUHBI:

- PaccmMoTpeTe MeponpusaTus no yryylleHno 3KCnnyaTaumMoHHbIX Xxapaktepuctuk MNry.

YCBOUTb OCHOBHbIE HaMnpaBneHnsa paspaboTKM MPOEKTHbIX PEeLleHWn N0 MOLEPHM3aLMM CYLLECTBYHOLMX W
cosgaHuio nepcnekTusHbix MIY.

MpogemoHcTpupoBate anroputm TennoBoro pacdeta MY, ¢ vMcnonb3oBaHMEM MNPUKNALHOMO MPOrpaMMHOro
obecnedeHns, onsa onpegeneHnsl eé napameTpoBs, Bbibopa CEPUNHON YCTaHOBKM U pa3paboTkn HOBOW.

- [pnBUTL CNOCOBHOCTUN K CaMOCTOATENBbHOMY MPUOBPETEHNIO N UCMONB30BaHUIO B NPAKTUYECKON OEATENbHOCTU
HOBbl€ 3HAHWUS U YMEHUS.

1.3 TpeboBaHUA K NpeABapuUTENbLHOW NOAroToBKe OOYy4aloLLEerocs:

MpeaBaputensHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUMNIINH:

Mpobnembl aHepro- un pecypcocbepexeHns B TeNnodHepreTMKe U OCHOBHblE HanpaBfeHUs pas3BuUTUSA
TENMO3HEPreTUKn

OHeprocbeperarowmne TEXHONOMMM NPU NPON3BOACTBE 3IIEKTPUHECKON U TEMNITOBOW SHEPTUN

MoBblweHne achpHeKTUBHOCTN CUCTEM LIEHTPANM30BaAHHOIO TEMNNOCHabXeHNs
lMnaHvpoBaHMe 3KCnepuMeHTanbHbIX UCCIeAOoBaHWI U cTaTucTU4eckas obpaboTka AaHHbIX
HapexxHoCTb cnctem Npon3BOACTBaA 3MIEKTPUYECKON U TEMSIOBOW SHEPTUn

MaTtemaTtuyeckoe MoaenupoBaHue paboumx NpoLLeCcCoB B TEMMO3SHEPreTUYECKMX YCTAaHOBKaX

ABTOHOMHbIE 3HEpPreTM4yeckne YCTaHOBKM Maroli MOLLHOCTU NpU MPOM3BOACTBE TEMMOBOW W 3MEeKTPUYECKON
3Heprumn

2 KOMMNETEHUUU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

MK-4.2: FoToB Kk 0becnevyeHnto 6ecnepeb6onHON PaboTbl, NPaBUNIbHOM 3KCNJlyaTaLuu, PEMOHTY U
MoAepHuU3auum o6opyAoBaHUA NPY NPOM3BOACTBE TENJIOBOM U 3NIEKTPUYECKON 3Heprum

3HaTtb: OcobeHHOCTM paboyvero npoLecca B Napora3oBbiX 3HEPreTUYECKMUX YCTAHOBKAX PasfuyHbIX CXeM ANns BbipaboTku
3MEKTPUYECKON 1 TEMNSTIOBON 3HEPTUW.

YMmeTb: OnpepensTb 9KCniyaTaUMOHHbIE XapakTePUCTUKM Mapora3oBblX YCTAHOBOK [ANs BblpaboTKM TEMNoBOM U
3MEKTPUYECKON SHEPTUN.

Bnapetb: HaBbikamu paboTbl C HOPMATUBHO-TEXHUYECKOW LOKYMEHTaLMEN.

MK-5.2: Cnoco6eH k NnpoBeAeHNI0 TEXHUYECKUX pacyeToB, TEXHUKO-9KOHOMUYECKOro U CTOMMOCTHOIO aHanusa
NPOEKTHbIX peLleHnin 060pyAOoBaHUSA U TEXHONOrMYECKUX NPOLLeCCOB NPOU3BOACTBA TEMNNOBON U
3NIeKTPUYECKOWN IHEPrum

3HaTb: MeToankn BbINOSIHEHMS pacyeToB Naporas3oBbIX YCTAaHOBOK; KOHCTPYKLMU U OCHOBHbIE TEXHUYECKME NoKasaTenu
obopynoBaHusa ocobeHHOCTM paboyero npoiecca B MaporasoBblX 3HEPreTMYECKUX YCTaHOBKax pPasfiMyHbIX CXem Arnis
BbIpabOTKM 3MEKTPUYECKON U TEMMOBOW 3HEPTUM.

Ymetb: r|p0M3BO,EI,I/ITb TENnnoBOMW pacyeT NaporasoBblX YCTAHOBOK NO 3aaHHbIM METOAMKaM.

Bnapetb: MeTtogammu NOCTPOEHNA COBPEMEHHbIX TEMJIOBbLIX CXEeM MaporasoBbiX YCTAaHOBOK.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl. dopma
dopmbl TeKyLero
3aHATUN KOHTpONS

CP

Nex. Mp. | (Yackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Pasgen 1. MaszoTypbuHHbIE ycTaHoBkM TTY.

Tema 1. [[@30TypOUHHbIE yCTaHOBKM
COBPEMEHHbIX nry. Knaccudpurkauusa
rasoTypOMHHbIX YCTaHOBOK.
MpuHuunNuaneHble Tennosble cxembl [TY.
KoadhdunumeHT NONe3Horo aencTeus 2 2
rasoTypOMHHOI YCTaHOBKM.

Tema 2. Okcnnyataumsi 3HEpPreTU4eckmx
rasoTypOuHHbIX YCTAHOBOK. JKChnyatauus
3HEepreTM4eckMx rasoTypOuHHbLIX YCTaHOBOK.
XapaKkTepucTuku OTeYECTBEHHbIX " 4 4 05
3apybexHbIX aHepreTudeckux I'TY. ’

Paszgen 2. Kamepsbl cropaHus
ra3oTypOMHHbBIX YCTAHOBOK.

Tema 3. Kamepbl cropaHusi rasoTypOuHHbIX
YCTaHOBOK. XapaKTepuCTuKn TONNwB,
CKUraemblx B kamepax cropanHua [TY.
TpeboBaHust k paboTe kamep cropaHusa ITY.
Tunbl Kamep cropaHus aHepreTuyeckux [TY.
OcobeHHOCTM CXkuraHus Tonnvea B Kamepax >
cropaHus  TY. OgHoctynenuyatble  KC 4 4
aHepretudecknux  [TY.  [ByxcTyneH4yaTtble
Kamepbl cropaHus. Katanutuyeckue kamepbl (0]
cropaHums.

Tema 4. lopenkn Ons CXuraHna Tonnuea B
Kamepax cropaHua [TY. [asogoXxnmHble
KOMMpeccopbl TOMMMBHOIO rasa. [oxuraHue
TOMNMBA B CPefie BbIXOAHbIX rasos Y. 2 2 0,5

Paszgen 3. [laporasoBble 3HepreTudeckue
YCTaHOBKMW.

Tema 5. [Maporasosble ycTaHoBku. O6uime
nonoxernna.  Knaccudukauus Ty, wmx
npevmMyllectBa W HepocTtatku. MoHapHbie
Mry. buHapHble TIY. TIY co cbpocom o
BbIXOOHbIX rasoB [TY B 3HepreTM4eckui
KoTen. Lukn nry c rasoBblM 3 3
pereHepaTuBHbIM  nogorpeBatenem.  Lmkn
Mry c kotnom-ytunusartopom (Mry-y).




Tema 6. MaporasoBble YCTaHOBKM
YTUN3aLMOHHOIo mna nry c
OBYXKOHTYPHbIM KOTITOM-YTMUIM3aTOPOM.
MaporasoBbii  6nok  MowwHocTelo 450 MBT
CeBepo-3anagHom ToU r. CaHkT-
MeTtepbypra. MaporasoBblit 6nok
mMowHocTbo 325 MBT UeaHosckne MIY. MY
C TPEXKOHTYPHbIM  KOTIIOM-yTWUIIM3aTOPOM.
MpuHuunuanbHasa cxema ogHoBanbHoum MY,

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum 1 npoMexyTovHas
aTTectaums (Sk3ameH)

17

17

33,5

Pasnen 4, Pacyet naporasoBbIX
3HEPreTU4eCcKnx yCTaHOBOK.

Tema 7. Pacuer  Tennosou CcXeMbl
naporasoBol  YCTAHOBKM  YTUNN3aALUOHHOTO
TMna. WcxogHble [aHHble gns  pacyeTta
TENSIOBOM CXEeMbl Mapora3oBOM YCTAHOBKM.
Tunosas cxema OBYXKOHTYPHOM
MaporasoBo YCTAHOBKW. Bbibop 0mnopHbIX
3HaYeHUN pacyeTHoOM cxembl. TennoBou
pacuyeT KoTna-ytunu3artopa. Beibop Tuna
naposon TypbuHBI W pacdeT npouecca
pacwmpeHus napa B Hen. Bbibop
napameTpoB MocnegHen CTyneHn u uucna
LUUITMHOPOB. Pa3smelueHve Kamepbl
cMeweHuns. PacyeT npouecca paclumpeHus
napa B NapoBon TypOuHe.

Tema 8. Pacuert OBYXKOHTYPHOWN
naporasoBou YCTaHOBKW. McxoagHble
daHHble. OnpepeneHne  Tennoguamyecknx
XapakTepUCTUK  yxoasawmx rasoB. Pacdyet
koTna-ytunusatopa. [NpnbnumxeHHbIn pacyeT
napoBowm TYpOVHbI. Pacuet KoTna-
yTunmusaTtopa npu BnpbICKe BOASHOIO napa B
Kamepy cropaHusi

Pasgen 5. OnpegeneHne 3KOHOMWYECKMX
nokasartenen naporas3oBbiX SHEPreTUYECcKnx
YCTaHOBOK.

Tema 9. Pacuet 3KOHOMUYECKUNX
nokasartenen napoTypOMHHONM, NapoCUIIOBON
n naporasoBom YCTaHOBOK. TexHuko-
9KOHOMMYEeCcKMe nokasaTenu 6Onoka ans
hakTmyeckoro cocTaBa paboTatoLlero
obopynoBaHus.

Tema 10. OkoHomu4deckme nokasatenu MIy-
200 KOro-3anagHon ToU CaHKT-
MeTepbypra.

Utoro B cemecTtpe (Ha kypce ansa 3A0)

17

17




KoHcynbTauuu n npomexyToyHas
8 2,5 33,5
aTtTectaums (Ok3ameH, KypcoBow npoekT)
Bcero koHTakTHasa pa6ora u CP no 73 71
AuUcuUnnuvHe

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenun n 3apaum KypcoBon paboTbl (npoekTa): Llenbio KypcoBOro npoekra aenseTcs opmMmmpoBaHme y
CTY[OEHTOB HaBbIKOB NPOBEAEHUS pacyeToB napameTpoB pabouunx Ten B I'TY, KY u T, pacxoga Tonnuea B KC I'TY, a
Takke nokasaTtenewn TennoBown akoHomu4yHocTu ['TY, MTY n Mry.

3agaya KypCcoBOro npoekta Hay4mMTb CTYAEHTOB COCTABIIEHUIO YPaBHEHWUI TEMMOBLIX U MaTepuanbHbIX GanaHcoB
3/1EMEHTOB TEMSIOBOM CXEMbI NPY 3afaHHbIX NapaMeTpax OKpyXalollen cpedbl, BUae 1 coctaBy TONNUBA, ANsl 3a0aHHON
Harpy3ku 'TY npoBecTu pacyeT napaMeTpoB paboymx Ter, pacxofa TOMNMNMBa, a Takke nokasarenen TenrnoBomn
3KOHOMMYHOCTM NMapora3oBON YCTaHOBKMU.

4.2 TemaTuka KypcoBon pabotbl (npoekTa): TennoBon pacyeT Napora3oBon YCTAaHOBKM MOLLHOCTBIO 325 MBT.

4.3 TpeboBaHUA K BbINOSIHEHUIO U NPEeACTaBMNEHNIO0 pe3yNbTaToOB KypCOBOW paboThl (NpoekTa):

MpoekT
[JOMNONHUTENbHOWN

BbIMOSIHAETCS  UHAMBUAYArNbHO,
nuTepaTypbl Mo Kypcy.

C wucnonb3oBaHMemMm MeToan4vYeCKnx

yKasaHuih UM OCHOBHOW U

PesynbTathl npeactaBnalTca B BuAE NOSICHUTENbHOM 3anucku, obbemom 40-50 cTp, cogepxallen crnegyowme
obsazaTenbHble 3NEMEHTHI:

NO O WN -~

. Tennosown pacyet I'TY.

. Tennosown pacyeT KaMepbl CropaHusi.

. TennoBow pacyeT ra3oBon TypOUHbI.

. Pacuet mouwHocTm I'TY.

. TennoBown pacyeT KoTna-ytunusaropa.

. TennoBow pacyeT napoBon TypOUHbI.

. PacyeT TexHuKo-akoHoMU4Yeckux nokasatenen MIy.

5. ®OHJ, OLIEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHue nokasarenen, KpUTEPUEB U CUCTEMbI OLIEHUBAHUA pe3yNbTaToOB 06y4eHUs
5.1.1 MNoka3aTenn oueHUBaHUA

Kog HanmeHoBaHMe oLeHOYHOro
[MokasaTenu oueHnBaHWsA pesynbTaToB 00yyYeHus
KoMneTeHunn cpeacTtea
1. OcywecTBnsieT MNOUCK W aHanusupyeT COBPEMEHHYI HayyHO-
TEXHUYECKYDO  [OOKYMEHTauuio Mo BOmpocaMm,  CBA3aHHbIM  C
paspabotkamn M uccnegoBaHMsMM B obnactu  naporasosbiX | 1. Bonpocebl YCTHOrO
TEXHOMNOIUM, CXEMbl, KOHCTPYKLIMK obopynoBaHus, TEXHUKO- | cobecenoBaHus.

MK-4.2 3KoHOMMYeckne nokasatenu TAC ¢ naporasoBbiMK Griokamu. 2. MpakTnko-
2. CnocobeH BeCTM [OUCKYCCUIO MO NPOdECCUOHANBHOM TEMAaTUKE, | OPUEHTUPOBAHHBIE 3a4aHus.
NpeAnoXuTb peLleHns no nosbleHuno addekTmeHocTn TAC. 3. KypcoBoi npoexT.

3. [leMOHCTpUpyeT HaBblkM pacyeTa SKCMIyaTaluUOHHbIX XapaKTepUcTUK

Mry T3C no 3agaHHOM MeToAuKe.

1. TMosicHseT ocobeHHOCTM paboyero nmnpouecca B MaApOrasoBbiX

3HEPreTUYeCcKNx yCTaHoBKax. 1. Bonpocsbl YCTHOTO
2. CnocobeH uuTaTbh M aHanNM3MpoBaTb TexHomnorudeckne cxembl TOC, | cobecenoBaHus.

MK-5.2 NPOBECTN TEMNIOTEXHUYECKMN pacyeT TennoBon cxembl TAC no|2. MpakTuko-
3aaHHON MeToauKe. OpPUEHTUPOBaHHbIE 3afaHus.
3. [emoHcTpupyeT HaBblkM pacyeTa NaporasoBblX YCTaAHOBOK; | 3. KypcoBOW NpoeKT.

KOHCprKLI,I/IVI N OCHOBHbIX TEXHUYECKNX NnokasaTtenemn OGOpyﬂOBaHMﬂ.

5.1.2 Cucrema u

KpUTEepUm oLleHMBaHUA

Llikana oueHnBaHus

KpuTtepuun oueHnBaHusa chopMmnpOBaHHOCTU KOMNETEHLMI

YcTHOe cobecenoBaHue

MucbmeHHasn paboTa

5 (oTnunyHO)

MNonHoe u
BOMPOCOB,
3HAYUTENbHOMN
MCTOYHUKaAMW.
3N1EMEHTOB
TpeboBaHusAMm,
COOTBETCTBYET
ncyepnbiBatoLLne

OTnunyHo 3HaeT nNpyHLMN paboThbl
Mapora3oBbiX YCTAHOBOK, 3HAET MnepeyveHb
OCHOBHOrIO obopynoBaHus T3C c
napora3oBblMK Grokamu, 3HaeT npUHUMN
paboThl KaXxgoro aneMmeHTa B
OTAENbHOCTM, OTMMYHO 3HAET CYLUHOCTb
PU3NYECKUX  MPOLIECCOB,  MPOTEKAOLLMX
Ha TOC. CnocobeH ObICTPO M rPamMoTHO

pa3HOCTOPOHHEE paccMOTpeHue
CBUOETENLCTBYOLLEE o
CaMOCTOATENbHON
KauyecTBO
paboThl

pabote c
MCMNONHEHNA  BCEX
COOTBETCTBYET
cogepxaHue NOSTHOCTbIO
3aJaHuto. [aHbl
BbIBOAbl W MOJSIHblIE OTBETHI




OLEHUTb BMWSIHUE BHELLUHUX YCMOBUM Ha
npoTekaHue  MNpPOLECCOB W OUEHMUTb
B3aVMHOE BIMMSIHWE TNPOLIECCOB [Opyr Ha
apyra. Bnageer wmeTogukon TennoBOro
pacdeta TOC ¢ [IIY. CsobogHo u
YBEPEHHO OMNepupyeT NpeaoCcTaBneHHoM
NHGOopMaLmen. CnocobeH nerko
OpPMEHTUPOBATLCA MpU  BUOOU3MEHEHUU
3aaHuin, Ucnonb3yeT B OTBETE MaTepuan

MOHorpadn4eckon nuTepaTypsl,
npaBunbHO  OBOCHOBLIBAET  NPUHATOE
peweHne, Brnageet  PasHOCTOPOHHUMMU

HaBblKaMun n npmnemamm
npakTn4ecknx aga-.

BbIMOJIHEHUA

Ha nocTaBneHHble BOMPOCHI. PaboTa
npeacTaBneHa K 3almTe B TpeGyeMble CPOKMU.

4 (xopoLuo)

Xopoulo 3HaeT npuUHLMN paboThbl
TENMOBOM  3MEKTPUYECKON  CTaHuMm C
napora3oBbiMM Grnokamu, gonyckaet
He3HaunTenbHble oLmnoKn npu
onpefeneHnM OCHOBHOro 0b6opyaoBaHUst
TOC c TINY. Xopowo 3HaeT CyLHOCTb
PU3MYECKNX  MPOLECCOB, NPOTEKaLWMUX
Ha TOC. CnocobeH oOuUeHUTb BRNUsiHUE
BHELIHMX  YCMOBUMW  Ha  MpoOTeKaHue
NPOLECCOB M OLEHUTb B3aVMHOE BMMSIHWE
MpoueccoB ApYyr Ha gpyra ¢ OonyleHuem
He3HaunTenbHbiX  owmnbok.  CnocobeH
NOMMYHO  MbICNUTb, CMOCOBEH CUCTEMHO
uanaratb MaTepuan, uanaraet ero, He
Jornyckasli  CyLLEeCTBEHHbIX HETOYHOCTEMN.
CnocobeH 3 PeKTMBHO NPUMEHSATb
TEOpEeTUYECKME MOMOXEHUS MPU pPELIEHUN
NMpakTUYeckMx  BOMPOCOB M 3ajad,
BnageetT HeoOXOAMMbIMU  HaBblkamMyn U
npyemMamm Wx BbIMNONHeHus. [onyckaeT
€AVHWYHbIE OLWMOKN B peLleHnn npobnem.

PaboTta BbinonHeHa B HeobxoauMom obbeme
npu OTCYTCTBUM OLLNOOK, yTO
CBMAETENbLCTBYET O CaMOCTOSATESIbHOCTU Mpu
paboTte c MCTOYHUKaMM MHpopMaumn.
Mony4eHHble pes3ynbTaTbl CBsI3aHbl c
0a3oBbIMU MOHATUSAMM B obnactu
TEnnoTexHukn. [aHbl nonHble OTBeTbl Ha
NOCTaBIIEHHbIE BOMPOCbI, HO WMEKT MECTO
HEeCyLLeCTBEHHbIE HapyLeHns B 0GOpPMIEHUN
paboTbl MMM AaHbl He4YeTKMe BbIBOAbI, WK
HapyLleHbl CPOKU npefocTaBneHust paboTbl K
3awmTe.

3 (yAoBNeTBOPUTENBLHO)

VmeeTt cnaboe npegcraeneHne o
npuHUMnax paboThl TEennoBon
3NeKTPMNYECKOm cTaHuuu, aonyckaet
owmnbkn npu  onpeneneHnn OCHOBHOMO
obopyposaHns TOC c¢ [IY. Wmeet
cnaboe npeacTaBneHne O CYLUHOCTU
PU3MYECKMX  MPOLECCoB, NPOTEKaLWMX

Ha TOC. CnocobeH NPUMEHUTb 3HaHWS
TOMbKO OCHOBHOIO MaTepwana, gornyckaet

HETOYHOCTW, HEAOCTaTOMHO NpaBUIIbHblE
dopmynupoBku. [donyckaeT HapylleHus
NOrMYecKom nocnegoBaTenbHOCTM B
W3NOXEHNM MNpOrpaMMHOr0  marepuana.
NmetoTcs  3aTpygHeHWss C  BblBOZaMW.
CnocobeH K  peLlleHnto  KOHKPETHbIX
NPaKTU4ECKNX 3agau u3 yucna

npenycMOTPEHHbIX paboyer nporpamMmon.

3agaHue BbINOMHEHO MOSTHOCTLIO, HO B paboTe

€CTb OTAeSlbHble  CYLLECTBEHHble  OLUMOKY,
MPUCYTCTBYIOT HETOYHOCTM B OTBETax, nmbo
KayecTBO NpeAcTaBreHuss paboTbl  HU3KOe,

nmbo pa60Ta npeacrtasiieHa ¢ ono3gaHneMm.

2
(HeynoBneTBOPUTENBHO)

He 3HaeT npuHuun paboTbl Tennosoun
3NEKTPUYECKON CTaHUUM C MNapora3oBbiMU
6nokamu, He 3HaeT nepedYeHb OCHOBHOIO
obopypoBaHus TOC c TINY. He 3Haet
CYLLHOCTb dU3nyeckmx NpOLLECCOB,
npotekarowmnx Ha TOC. He cnocobeH
usnaratb MaTtepuan nocrneaoBaTenbHoO,
gonyckaet CYLLECTBEHHbIE oLwnbkn,
HeyBEepeHHo, c donbwmMmn
3aTpyaHEeHUsMU BbIMOSHAET
npakTudeckne 3apaHusi. He cnocobeH
NPOAOCIKNTb obyyeHne 6e3
OOMONHUTENBHbBIX 3aHATUI.

OTcyTtcTBME ofHoro unm HECKOMbKNX
obs3aTenbHbIX  3NIEMEHTOB  3afdaHusi, nmbo
MHOrouncrneHHble rpybble owwnbku B paborTe,
nmbo rpyoble HapyLLeHUs npasun
0ohOpMIEeHNss  WUNMU  CPOKOB  MpeacTaBleHust
paboThbl. HecnocobHocTb OTBETUTb Ha
BOMnpockl 6e3 nomoLu npenogasaTtens.




5.2 TunoBble KOHTPOIbHbIE 3a4aHUSA UK UHbIe MaTepuarnbl, He06XxoAuMbIe AN OLEHKU 3HaHUM, YMEeHUN,
HaBbIKOB U (UNK) ONbITa [EeATENbHOCTU
5.2.1 Nepe4vyeHb KOHTPOJSILHbLIX BONPOCOB

Ne n/n | dopMynNnpoBKN BONPOCOB

Cewmectp 2

Knaccudumkaums razoTypOuHHbIX yCTaHOBOK. MNpuHUUnmnanbHble Tennosble cxeMbl [ TY OTKpbITOro 1
3aKpbITOro Tuna.

Linkn BpantoHa ¢ nogsogom TennoTsl kK paboyemy Terny npy NOCTOSAHHOM AaBreHnn. KoadduumeHT
None3Horo AenCcTBms ra3oTypobuUHHOM YCTaHOBKM.

XapakTepucTrKn aHepreTudeckmx MY oTe4ecTBEHHOrO 1 3apybexxHOro Npon3BoaCcTBa.

KoTnbl-yTunusaTopbl ra3oTypOUHHBLIX YCTAHOBOK.

Knaccudmkaumsa MY, nx npemmyuiectsa n HegocTaTku.

MoHapHble Y.

YtunusaumonHseie My (Mry-y).

MY co c6pocom BbIXIIOMHbIX FA30B B 3HEPreTUYECKUIA KOTE.

MY ¢ BeicokoHanopHbiM naporeHepatopom (MY ¢ BIIN).

MY c BolTeCHeHNEM pereHepauun.

Lnkn MY ¢ rasoBblM pereHepaTUBHbLIM NogorpeBaTenem.

Livkn MY ¢ kotnom-ytunusatopom (MIry-KY).

MY ¢ ABYXKOHTYPHBIM KOTIOM-YTHUIN3aTOPOM.

MY ¢ TPEXKOHTYPHBLIM KOTNIOM-YTUIN3aTOPOM.

alnlalIn|2lale|e(N|o|o|a|w]| v

MpuHumMnuaneHasa cxema ogHoBanbHou MY, npenmyLecTsa u HegoOCTaTKK.

Cemectp 3

16 Maporasosblie TOC ¢ koTnamu, paboTarowmmmn Ha ObITOBLIX OTXO4aAX.

17 OHepreTnyeckune xapakrepuctmkn obopygosaHusa TOC.

18 Knaccuduvkaums n xapakrepuctuka pexxmumon pabotsl TOC.

19 Pexxnmbl paboTbl ra3oTypOMHHbBIX YCTaHOBOK. Paboune pexumbl I'TY, CTaTtndeckne xapakrepuctukm ITY.

20 OxnaxpgeHve getanen razoblx TYypOuH. MocTaHoBKa 3agaymn, cnocobbl oxnaxaenusa aetanen 'O,

21 OueHka acphekTnBHOCTU oxnaxaeHusa getanen L. Beibop TennoHocutens ans cUCTeMbl OXNaxaeHus.
22 VMcnonb3oBaHve napa Anst oxnaxaeHus aetanem ra3oBbiX TYpOUH.

23 AHanm3 NpMMeHeHMs NaporasoBbiX TEXHONOMMN B aHepreTnke PO. O630p npuHLMNManbHbIX CXemM
naporasoBbIX TEXHOMOMM B aHepreTuke PO.

AHanua NnpMeHeHnA napora3oBbIX TEXHONOrMmn B QHepreTuke PO. I'IaporasoBble TexHosnornmn B

24 Tennodukauum.

25 an/IMeHeHVIe KamMep CXKuraHuna OONOJIHUTENbHOIO TonsiMBa B KOTNax-yTuim3atopax ry.

26 "opeHune Tonnmea B o6egHEHHOM BO3AYLIHON CMeCH.

Llenb pacyeTa TENMoBON CXeMbl MAporasoBoit YCTAHOBKM YTUIM3ALIMOHHOIO Tuna. MicxoaHble AaHHble Ons
pacuerta.

27

28 TennoBow pacyeT KoTna-ytunusaTopa. Llens, ncxogHole AaHHble, nocneaoBaTenbHOCTb pacyeTa.

29 Beibop TMna napoBon TypOuHbl. [ocTpoeHue 1 pacyeT npoLuecca paclumMpeHns napa B NapoBov TypouHe.

30 TennoBow pacyeT OBYXKOHTYPHOWM Napora3oBoi ycTaHoBku. Llenb pacyeTta. MicxodHble gaHHble.

31 TexHUKo-3KOHOMMYECKMEe NokasaTenu ytunusaunoHHoum Mry.

5.2.2 TunoBble TeCcTOBbIe 3a4aHUA

He npegycmoTpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aaaHus (3agayvm, Kemcbl)

3apgava 1.

OnpepenuTb NapameTpbl BO34yxa Mpu CXaTuv B KOMMNPECCOPE.

OaHo: Bo3ayx, BcackiBaeTcsi B komnpeccop npu gaeneHun p1=0,1 Mla n Temnepatype t1 = 20 C , cxmmaeTcs
0o aaenenus p2=0,4 Mla. BHyTpeHHUn oTHocuTenbHbIN KM komnpeccopa nkoi = 0,85.

Onpegenutb: 1) TeopeTnyeckylo paboTy M303HTPOMUMHOIO CXaTus; 2) AEWNCTBUTENbHYH paboTy cxatus; 3)
napameTpbl BO3[yxa B Havane cxartus.

3apava 2.

OnpepenuTb NapameTpbl BO34yxa Mpu CXaTuv B KOMMNPECCOPE.

OaHo: Bo3ayx, BcackiBaeTcsi B komnpeccop npu gaeneHuun p1=0,1 Mla n Temnepatype t1 = 20 C , cxmumaeTcs
0o gasnenus p2=0,4 Mla. BHyTpeHHWn oTHocuTenbHbIn KM komnpeccopa nkoi = 0,85.

Onpegenutb: 1) napameTpbl BO3gyxa B KOHUE OXaTus; 2) WM3MEHEeHMEe 3JHTponuu B npouecce; 3) CTeneHb
NOBbILIEHUS AaBMNEHUS.



5.3 MeTogn4yeckue matepuansbl, onpegensiowme npoueaypbl OLLeHUBAHUA 3HAHUWN, YMEHUWN, BNageHumn
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn
3a40MKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHas + MNucbmeHHas + KomnbloTepHOe TeCcTUpoBaHme NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe

B03MOXHOCTb NONb30BaTLCHA CMPaBOYHLIMU MaTepuanamu, KanbKynsTopom;
Bpemsi Ha nogrotoBky oTBeTa no ounety 45.

6. YYHEBHO-METOAMYECKOE N N(H®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuebHas nutepartypa

ABTOp 3arnasuve | M3patenbcTBO | log nspaHus | Ccblnika
6.1.1 OcHoBHas y4yeOGHasa nutepaTtypa
PycuHa A. I., | Pexumbl ANEKTPUYECKMX HosocnBupck: http://www.iprbooks
dununnosa T. A. cTaHuumn " HoBsocubupckuit hop.ru/45157.html
3MNEeKTPO3HEepPreTNYecKmx rocyaapCTBEHHbBIN 2014
cucrem TEXHUYECKNI
YHUBEPCUTET
lN'y6apes, A. B. MapoTennoreHepupytowme Benropon;: http://www.iprbooks
YCTaAHOBK/  MPOMBbILLSIEHHbIX Benropoackui hop.ru/28379.html
NpeanpuaTyii roCyAapCTBeHHb Il 2013
TEXHOMOMMYECKNI

yHuBepcuteT um. B.I".
LLyxosa, O96C ACB

6.1.2 flononHutenbHasa y4yebHasa nutepartypa

MpaBuna TEXHUKN http://www.iprbooks
©es3onacHocTn npwm hop.ru/22728.htmi
aKcnnyaraumm

TennomexaHn4eckoro MockBa: Napatenbckui 2013

obopyaoBaHus aom QHEPI A

3NEKTPOCTaHLMI n

TENSOBbIX ceTen PO

34.03.201-97

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U UHPOPMALIMOHHO-CMPABOYHbLIX CUCTEM

1. OnekTpoHHO-6MbNMoTeyHas cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

2. OnekTpoHHas oubnuoteka BLUTO CIb MNYMNTL [AnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

3. basa paHHbIX OonbliONM TexHudeckon 6mbnuoTekn "Canmt TennoTexHuka" [SNeKTPOHHbI pecypc].
URL:http://teplokot.ru/

6.3 NepevyeHb NULEH3MOHHOIo N CBOGOAHO pacnpoCTpaHAeMOoro NporpaMmMHoro obecnevyeHuns
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmuanbHO-TEXHUYECKOM 6a3bl, HeOBXxoaMMON ANA OCcyLlecTBIeHUA o6pa3oBaTeNibHOro
npouecca no AUCUMNIIMHE

AyauTopus OcHalleHue




JNlekynoHHas
ayguTopust

MynbTumeauiitHoe oGopyaoBaHuWe, cneuuanmaMpoBaHHas meberb, gocka

YyebHasi aygutopusi

MyﬂbTMMe,D,MVIHOG o6opyp,OBaHme, cneuynanunsnpoBsaHHas mebenb, gocka




