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1. BBEOEHMUE K PABOYEW MPOrPAMME OAUCLUMIIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHbI B CTPYKType obpa3oBaTenbHOM NporpaMmmbl

Basosas I:l Obs3aTenbHas I:l JononHutensHo
Bnok 1: AaBnseTca hakynbTaTBOM

BapuatusHasg IZl Mo BbIGOPY III

1.2. Uenb aucumnnuHbl

NnoaroToBUTb BbIMYCKHUKOB, CMOCOOHbLIX Y4yacTBOBaTb B MNPOEKTMPOBAHWM W 3SKCNnyaTauuMm MeYHbIX
YCTaHOBOK, cogopereHepaumnoHHbIX KOTemnbHbIX arperaTos, apyroro BbICOKOTEMMNEPATYPHOro
TennoTexHonorn4yeckoro obopygosaHus

1.3. 3agaum gucuMnnHbI Hay4ynTb METOoANKaM pacHeTOB BbICOKOTEMIMEPATYPHbIX TEMNJIOTEXHOJTIOTNMYECKNX
YCTaHOBOK C onpenerieHnmem pacxogoB Tornjimea, NnoTepb TEMSIOTbl B OKPYXatoLWyr cpeay, a Takke cnocobam
9KOHOMUN TOMJTMBHO-3HEPreTn4eCKNX pecypcos.

1.4. Nepe4eHb NNaHMpyeMbIX pe3ynbTaToB 06yUYeHus N0 AUCLIUMNIINHE, COOTHECEHHbIX C
nnaHupyemMbIMU pe3yfibTaTaMu OCBOeHUsi ob6pa3oBaTenbHON NporpaMmmbl

Kop,

3ATan hopMrUpoBaHns
KOMMeTeHLUM dopmynMpoBKa KoMneTeHUUm

MK-1 CNOCOBHOCTBIO yYacTBOBaTb B cOOpe M aHanu3e NCXo4HbIX
AaHHbIX Ansi NPOEKTUPOBaHUS] 3HEProOOBEKTOB U X
3M1EMEHTOB B COOTBETCTBUM C HOPMATWBHOM
OOKyMeHTauunen

MnaHupyemble pesynbTaTbl 0Gy4eHuUs

3HaTb:

TENnoBble CXeMbl TOMMBHBIX MeYen; OCOBEHHOCTM CXUraHus TOMMMBA B MPOMBILUIIEHHbLIX MNevax;
npumMmeHsieMoe aHeprocbeperatollee obopyaoBaHue.

YMeTb:

COCTaBMATb MaTtepuarnbHble 1 TeNNoBble GanaHCbl BbICOKOTEMMNEPATYPHBIX TENITOTEXHONOMMYECKMX
NPOLIECCOB; BbINOMHATb NHXEHEPHbIE pacyeTbl TOMOYHbIX U TENIOMAacCOOOMEHHbIX NPOLIECCOB; OLleHMBaTb
3HepreTmyeckyto 3HEKTUBHOCTb 060PYAOBaAHUS.

BnapgeTtb:

HaBblKaMu cocTaBneHus " aHanusa 3HepreTnyecKknx 6anaHcoB BbICOKOTEMMNepPaTypPHbIX
TENNOTEXHONOMMYECKUX YCTAaHOBOK, a TaK Xe HaBblkaMW MNPOEKTMPOBAHUA W 3SKChnyaTaumm neyvHbIX
YCTaHOBOK, cofopereHepaLmoHHbIX KOTENbHbIX arperaros, apyroro BbICOKOTEMMNEPATYPHOIO
TEeNnnoTEXHO0rMYeckoro 0bopygoBaHus.

MK-7 cnocobHocTbio obecneyvnBaTb cobnogeHne npaBun
TeXHUKM Ge3onacHOCTU, NPOU3BOACTBEHHON CaHUTapuN,
noXxxapHow 6e30MacHOCTM, HOPM OXpaHbl TPyaa,
NPOWN3BOACTBEHHOWN U TPYAOBON ANCLMMSINHBI

3HaThb:

OCHOBHbI€ MPUHLUMBI SKCMlyaTauun BbICOKOTEMMNEPATYPHbIX YCTAHOBOK, OCHOBHbIE PYKOBOASLLNE
OOKYMEHTbI M TEXHUYECKME ANPEKTUBLI, UCNONb3yEMbIE B SKCMyaTaumm Takoro od0opyaoBaHus.

YmeTb:

onpenenaTb 3KCnyaTaunoHHOE COCTOsIHME BbICOKOTEMMNEPATYPHOro 060pyAOBaHUSA, UCNONb3Ys NPU 3TOM,
KaK TeKyLLme nokasartenu, Tak U HOpMaTUBHbIE.

BnapeTtb:

NPaKkTUYECKUMMUN HaBblkaMK B UCMOSb30BaHNM HOPMATMBHBIX NMOKa3aTenen, PeXXUMHbIX KapT, UCNOSb3yeMbIX
npu aKcnayaTaummn BbICOKOTEMNEPATYPHBLIX YCTAHOBOK.

MK-10 FOTOBHOCTbIO K y4acTuio B paboTax Nno OCBOEHMIO U
[LOBO[IKE TEXHOMNOTMYECKUX NMPOLLECCOB
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Kop,

OTan dopmMmpoBaHusi
KOMMeTEHLUN dopmMynmpoBka komneTeHUun

3HaThb:

nNpyvHUMNnanbHbIe NPOMbILLMEHHbIE TEXHOMNOrMYeCckne CXxeMbl BbICOKOTEMMEPATYPHbIX NPOLLECCOB U
yCTaHOBOK, obecneumsaroLLme aHeprocbepexeHme n akonornveckyto 6e3onacHoCTb NPON3BOACTBA.
YmeTb:

aHanu3npoBaTb TEXHUYECKNE AaHHble, NoKasaTenu u pesynbTaTbl paboThl BbICOKOTEMMNEPATYPHbIX
TENNOTEXHOITOMMYECKMX YCTAHOBOK, 0600LLaTh U CUCTEMATM3MPOBATL UX, UCMONb3ys COBPEMEHHbIE
TEeXHUYECKNe cpeacTea N MHPOPMALNOHHbIE TEXHONOTMM.

BnapeTtb:

MpakTn4yeckMMmn HaBblkaMu B UCTMOSNb30BaHUN MHpOpMaumm 0 paboTe NeYHbIX YCTaHOBOK,
copopereHepaLUmnoHHbIX KOTENbHbIX arperaTtos, ApYroro BbICOKOTEMNepaTypHoro obopyaoBaHms u
TEN0TEXHOMNOINMYECKNX NPOLLECCOB

1.5. AncumMnnuHbl (NPaKkTUKK) obpa3oBaTenibHOW NporpaMmmbl, B KOTOPbIX ObISIO HA4YaTo
chopMunpoBaHue KOMNeTeHUMN, yKasdaHHbIX B n.1.4:

- QHeprocHepexeHne B TennoaHepreTuke n TennorexHonormsx (MK-1)

- HuskotemnepatypHble TexHonorm4eckune npoueccol n yctaHosku ([K-10)

- BbesonacHocTb xusHegeatTensHoctu (MK-7)

- Y4yebHasi npakTuka (NnpakTuka no nomy4yeHunto NepBUYHbIX MPOGECCUOHANBHBIX YMEHWI U HaBbIKOB, B TOM
yncne NepBrMYHbIX YMEHWUI M HABbIKOB Hay4HO-UccnenoBaTensckon geatensHoct) (MK-7)

- [Npoun3BoacTBeHHas NpakTuka (MpakTuka no NosyyYeHmIo NPogeCCUOHaANbHbIX YMEHWI U OMbITa
npodeccuoHansHon aesatensHocTn) (MK-10)

- [lpomnsBoacTBeHHas npakTuka (TexHonormnyeckas npaktuka) (MK-10)

2. COOEPXAHUE ANCLUUNMNUHDI

O6bem (4ackl)

HaumeHoBaHue n cogepxaHue
y4eBHbIX Moayneit, TeM 1 popM KOHTpOnsi

o4yHoe
obyyeHune
OYHO-
3a04Hoe
obvyeHne
3a04HOE
obyyeHune

Y4eOHbi Mogynb 1. BbicokoTemMnepaTypHbie YCTAaHOBKU U 3HeprocbepexeHue
Tema 1. TpombiwneHHble neyn. [leyHble YCTAHOBKU LIENNIONIO3HO-6yMaxXHoOro
npou3soacTea. Bpawawwuecs neun gns obxura M3BECTHAKA W pereHepauun
ussecTtu. lNeun Ang cxuraHmsa cepsol. [Nevn ¢ kunsawmm cnoem. Fopenku Ans nevHsix | 20
YyCTaHOBOK. PacyéT ropenoyvHbix YCTPOWCTB M TOMOK ANA neden. YpaBHeHuEe
TennoBoro 6anaHca neyn. KN neyn

Tema 2. OcobeHHOCTH opraHn3aLmmn TOMOYHbIX MPOLECCOB B MPOMBbILLNEHHbIX NeYax.
AapoavHamuka n TennoobmMeH B MeyYHbIX yCTaHoOBKax. HarpesB ToHkux Ten. Harpes | 20
MacCuBHbIX Ten. TepMrMyeckme HanpskeHus. DNekTpuyYeckme HarpeBaTenbHbIe NeYu.
Tema 3. PereHepauus Tennotbl BbICOKOTEMMEPATYPHbIX YCTAaHOBOK. KoTnbl-

20
yTunusartopsl. TennodgukauroHHble TennoodbMeHHUKM. Mokpble ckpyb6epbl.
Tema 4. YnaBnvmBaHue BpeAHbIX ra3oBbiX M MblNEBUAHBLIX BELECTB C LiENbIo
NpefoTBpaLLEHUS 3arpsi3HEHMS OKpY>XKatoLen cpeabl. YNaBnnBaHNE TEXHOMNOMMYECKU 20
LleHHbIX ra3000pasHbIX 1 NblNeBUAHbLIX BEWECTB. YTUnmM3aums TennoTbl NapoBbIX
KOTIOB
Tekywmn koHTponb 1. YCTHbIN onpoc 1
Y4ye6HbI Mogynb 2. MpupogHbie TONNUBa U TOpr4Ue oTXoAabl
Tema 5. lNogrotoBka W CXuUraHMe ApPeBECHOW Kopbl M oTxodoB. [loaroToBka u 16
CcXXuraHue nurdnHa. CxuraHme 61Monorn4yeckoro una
Tema 6. MNasndmkauns TBEpAbIX TONNMB. MHTeHCcMdMKaums NpoLeccoB rasmdmkaLmm
pasnUYHbIMM MeTo4aMn. QHEeProTeXHONOrMYeckoe NCnonb3oBaHne TBEPOOro 16
TonnmBa.
Tema 7. PereHepauuss wenokoB. OpraHu3auust TOMOYHbIX MPOLIECCOB B
copopereHepauunoHHblx  kotnoarperatax (CPK). CHwmxeHue  xumudeckon wn 16
MEXaHW4YECKOM HEMONHOTblI  cropaHusi. MeponpuaTns MO CHUXEHUIO  yHOCa.
MoBbILWEHNE YCTOWYMBOCTM TOMOYHbLIX NPOLIECCOB NPU CXXUraHWM BAaXKHOTO LENOKA.
TeKyLWw M KOHTPOIb 2. YCTHbIN ONpoc 1
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O6bem (4achl)

HavumeHoBaHue u coaepxaHue ool .28 g¢

9 o Xz o g I g I

y4ebHbIX Moaynen, Tem n hopm KOHTpons I21£z% 22

o3| °asgd ©&

] ®g ®o
MpoMeXyTOUYHbIM KOHTPOJb MO AUCLUNIINHE 3a4eT 14
BCEIO: | 144

3. TEMATUYECKWUM NNAH

3.1. llekunn
Homepa OuyHoe oby4eHne O4Ho-3a04HOE 0byyeHne 3aoyHoe obyyeHne

U3y4aembIx TeM Homep Obbem Howmep O6bem Homep O6beM
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (4acbl)

1 8 4

2 8 4

3 8 4

4 8 4

5 8 4

6 8 4

7 8 4

BCEIO: 28

3.2. MpakTnyeckne n ceMMHapcKue 3aHATUSA

3.3. JlabopaTopHble 3aHATUA
He npegycmoTpeHbl

Homepa H OyHoe 06y4eHne QuHo-3804HOE 3aoyHoe obyyeHne
M3yaeMbiX aI/IMeHOBaHI/Ieu obyyeHve
Tem n (bOpMa 3aHATUMN Homep Ob6bem Howmep O6bem Howmep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (4acbl)
1 MeToauvka pacyéta ) 8 6
NPOMBbILLIIEHHbIX NeYen.
2 Pacuert TepMUUecKnX § 8 6
HanpsXXeHUW B TOMKax neveun
TennodgukauoHHbIE
TENNOOOMEHHUKN.
3 8 6
CocTtaBneHue TennoBoro
OanaHca
MeToabl ynaBnvBaHus
TEXHOMNOrMYecKkn LUeHHbIX
4 8 6
raszoobpasHbIX 1
NnbiNneBngHbIX BEWECTB
5 lNogrotoBka u cXXuraHue 8 6
JNIMrHNHAa
MHTeHcndukaums npoueccos
6 rasudurkauumn pasnnyHbIMm 8 6
MeTogamum
MeToabl NoBbILLIEHUSA
7 YCTOMYMBOCTU TOMOYHbIX 8 6
NnpoLeccoB Npu CXXnraHnuu
BNAXXHOTO LLIENOKA
BCEIO: 42

4. KYPCOBOE NPOEKTUPOBAHUE
4.1. Llenu u 3aaa4m KypcoBon paboTbl
He npegycmoTpeHo

P
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5. TEKYLMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OyHoe obyyeHmne OuHo-3a04Hoe 3aouHoe obyueHne

y4e6HbIx dopma y obyyerue Y
mogayne, no

KOHTpOIS

KOTOPbIM oHTPON Howmep Kon-Bo Howmep Kor-Bo Howmep Kon-so
npoeoaunTCs 3HaHU1 cemecTpa cemecTpa cemecTpa

KOHTpPOI1b

1,2 YCTHbIV onpoc 8 2

6. CAMOCTOATEJIbHAA PABOTA OBYYAIOLLUEIOCHA

Ou4Ho-3a04HOE

QOuyHoe 06y4eHne 3aoyHoe 06yyeHne

Buabl camocTosTenbHoM paboTol 06yyeHune
o6yqa}ou.|,eroc;| Homep Obbem Howmep O6bem Howmep O6bem
cemecTpa (4achbl) cemecTpa (4achbl) cemecTpa (4acbl)
YCBOEHMNE TeopeTU4EeCcKoro Marepmana 8 60
[MoaroToBKa K NPakTUYECKUM 3aHATUSM 8 70
lMoaroToBKa K 3a4eTy 8 14

BCEIO: 144

7. OBPA3OBATEJIbHbIE TEXHOJIOINNA

7.1. XapaKkTepucTuka BUAOB U UCTIOSNIb3yeMbIX MHHOBALMOHHbLIX (hOpPM y4eGHbIX 3aHATUIA
He npenycmoTpeHbl

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

TpaaMUuMUOHHaaA | X 6aJ'IJ'IbHO-peIZTMHI'OBaFI

8. OBECMNEYEHUE ANCLUUMIIUHDbI

8.1. YuebOHasa nutepaTtypa

a) ocHoBHas y4yebHasa nutepaTtypa

1. bernsapos A.3. OCHOBbI NPOEKTUPOBAHUSA TEMJOBLIX YCTAHOBOK [QNEKTPOHHBIN pecypc): yyebHoe
nocobue/ bernapoB A.3.— 3neKTpoH. TekcToBble AaHHble.— M.: MOCKOBCKMIN rocyJapCTBEHHbIN
cTpouTensHbln yHuBepcuteT, At [Nu 3p Meauna, O96C ACB, 2015.— 207 ¢

6) pononHuTenbHasa y4ebHas nutepaTypa

2. CmopoawuH C.H., Benoycos B.H., JllakomknH B.KO. MeToabl aHeprocbepexeHus B 9HepreTUYecKumx,
TEXHOMOrMYECKNX YCTaHOBKaXxX N CTpouTenbCcTBe: y4ebHoe nocobume[AnekTpoHHbin pecypc)/ CMNe6 MYPI1.-
CI16., 2014.-99¢ http://www.nizrp.narod.ru

3. JTakomkuH B.1O., CmopoguH C.H., N'pomosa E.H. TennomaccoobmeHHoe obopyaoBaHue npeanpustumn
(CywmnbHble ycTaHoBKM): yuyebHoe. nocobue / BLUTS CI6 NYNTA. Cr6., 2016. -143 ¢

8.2. NepeyeHb y4ye6HO-MeTOaMNYECKOrO o6ecnevyeHust Ansi CaMOCTOATENIbHOM paboThbl
obyyarowmxcs no gUCLUNIINHe
1. benbckun A.T. SHeprocbepexeHre B TENSNOIHEPTETUKE U TEMNOTEXHOMNOIMAX [ONEKTPOHHBIN pecypc] :
3NeKTpoH. y4eb. nocobue / A.lN. Benbcknir, B.KO. NakomkuH, C.H. CmopoauH; CM6ITYPI, kad. npom.
TennoaHepretTukn. — CMo, 2012. — 136 c. - OnekTpoHHasa 6mbnmoTeka y4ebHbix n3ganui BLUTO:
http://www.gturp.spb.ru/fkl/fpe/kaf/pte/lakomkin/drying2.htm

8.3. NepeyeHb pecypcoB MHHOPMaALMOHHO-TENNeKOMMYHUKaLMOHHON ceTn "UHTepHeT",
HeobxoauMbIX AN OCBOEHUSA OUCLUMMIINHbI
1. QHeprocbepexeHne B TENNOIHEPTETMKE U TEMSIOTEXHOMOIMAX;
http://www.gturp.spb.ru/fkl/fpe/kaf/pte/lakomkin/energysave.htm
2. MNopTan no aHeprocbepexeHuto:
http://www.energosovet.ru/stat.php

8.4. I'Iepequb VIHCbOpMaLIMOHHbIX TexXHosorun, ucnosnb3yeMbIiX NpU ocyLlecTBlieHnn
oGpasoBaTeanoro npouecca no gucunninuHe, BKn4vasa nepevyeHb nporpamMmMHOro obGecne4veHns u
VIHd)OpMaLIVIOHHbIX CnpaBOYHbLIX CUCTEM
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1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013

8.5. OnucaHme matepmanbHO-TEXHMYECKON 6a3bl, HEOOXO0AMMOM AN OCYyLEeCTBIEHUA
obpa3oBaTenbLHOro npouecca no AMCcUUnimnHe
1. AyanTtopus ¢ MynbTUMEONAHBIM Y4€OHBIM KOMMIEKCOM

8.6. UHble cBepeHuA u (unn) matepuanbl
KomnbloTepHble Npe3eHTauum, nnakatbl, katanorn o6opyaoBaHusi, EMOHCTPaLMOHHbIE U
pasfgaToyHble MaTepuvarnbl

9. METOAMYECKUE YKASAHUA ANA OBYYAKOLLUXCA MO OCBOEHUIO

OVNCLUUINJIHDbI
Buabl y4ebHbIx
3aHATUIA U
camocToATeNbHas OpraHu3aums AesTeNbHOCTM 0byyatoLLerocs
pabota
obyyvaroLmxes
Jlekumn PaboTta ¢ KOHCMEKTOM NeKLUiA, MPOCMOTP PEKOMEHAYEMOW NUTEpPaTypbl
MpakTnyeckme PaboTta ¢ KOHCMEKTOM NEKUNA N MPaKTUYEeCKUX 3aHATUIA; NOArOTOBKA OTBETOB K
3aHATUSA KOHTPOJSIbHBbIM BONPOCaM, TECTOBbLIM 3aJaHUAM; peLLleHNE pacyHeTHO-rpacmnyecKkmnx
3agaHni; pelleHne 3agad no anropuTmy.
CamocTodTenbHass | 3HaKOMCTBO C LOMOSNTHUTENbHOWM NUTEpPaTypon, BKIOYasl CNpaBOYHble M34aHus,
paborta 3apybexHble NCTOYHUKM.

Mpwn noaroToBke K 3a4eTy HeobxoAnmMo npopaboTaTb KOHCNEKTbI NEKLUA 1

NPaKTUYECKMX 3aHSATUN Kypca U peKOMEHAYEMYIO NUTepaTypy.

ONA NPOBEAEHUA NPOMEXYTOYHOM ATTECTALMU

10. ®OHA OLLIEHOYHbLIX CPEACTB

10.1. OnucaHue nokasatenen u KputepueB oueHUBaHUA KOMMNeTeHUMN Ha Pa3finyHbIX 3Tanax nx
CbOpMMpOBaHMFI, onuncaHue wkKan oueHunBaHusa

10.1.1. NMokasaTenu oueHUBaAHMUA KOMMNETEHUMN Ha 3Tanax ux foopmMmmpoBaHusi

Kop,
KOMMneTeHLMn
(aTan ocBoeHuMs)

HanmeHoBaHue
OLIEHOYHOro

MokasaTenu oLeHNBaHUA KOMMNETEHLNA
cpeacTea

MpencrtasnexHne
OLIEHOYHOro
cpencTtea B ooHAe
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Kop,

KOMMeTeHL MK
(aTan ocBoeHMs)

lMokasaTenun oueHMBaHMSA KOMMNETEHLNI

HanmeHoBaHue
OLIEHOYHOro
cpencTtea

MpenctasneHne
OLIEHOYHOro
cpencTtea B ooHAe

MK-1

OpueHTupyetca B TennoBbiX  CXemax
TONMMBHBIX MeYyen; pasnuyaeTr 0CoBEeHHOCTU
CXKUraHusi TONfMBa B MPOMbILLIIEHHbIX Nevax;
npuMeHsiemoe 3HeprocbeperatoLlee
obopynoBaHue.

CnocobeH cocTtaBnAaTb MaTtepuarnbHble U
Tennosble GanaHcbl BbICOKOTEMMEPATYPHbIX
TeNnoTEXHONOMMYECKMX NpOLEeCCOB;
BbINOSMHATbE MHXEHEPHbIE pacyeTbl TOMOYHbIX
n TEeNnnomMaccoobMeEHHbIX NpoLEeCcCoB;
OLEeHMBaTb 3HEpreTMyeckyo aEeKTMBHOCTb
obopynoBaHus.

OemoHcTpupyet BnageHue HaBbIKamMu
COCTaBMEHUA W aHanusa 3HepreTuyecKkmnx
B6anaHcoB BbICOKOTEMMNEPATYPHbIX
TENNOTEXHOSOMMYECKMX YCTAHOBOK, @ TakK e
HaBbIKaMW NMPOEKTUPOBAHUS U 3KChnyaTaumm
MeYHbIX YCTAHOBOK, COAOPEreHepaLoHHbIX
KOTernbHbIX arperaros, Apyroro
BbICOKOTEMMNEPATYPHOTIO
TensnoTexXHONorM4eckoro obopygoBaHus.

YcTHoe
cobecenoBaHue
[NpakTnyeckoe
3aaaHue

MepeyeHb
BOMNPOCOB A5
YCTHOrO
cobecenoBaHus
(40 BonpocosB)
3agaum (18 wryk)

MK-7

[emoHcTpupyet
NPVHUMMOB akcnnyaTaumm
BbICOKOTEMMEPaTYPHbIX yCTaHOBOK,
PYKOBOAOSILLMX [JOKYMEHTOB W TEXHUYECKUX
OVIPEKTVB, WCMOMb3yeMbIX B 3dKCMnyatauum
Takoro obopyaoBaHus.

CnocobeH onpepensATb 3KcnnyaTaunoHHOE
COCTOSsIHME BbICOKOTEMIEPATYPHOro
obopynoBaHMsa, MUCMOmnb3ys NpuM 3TOM, Kak
TeKyLume nokasaTenu, Tak U HOpMaTUBHbIE.
[eMoHCTpupyeT npakTU4eckne HaBblkM B
NCMNONb30BaHNM HOPMAaTMBHbIX MOKasaTenewu,
PEXMMHbIX  KapT,  WCMNOMb3yeMblX  Mpu
akcnnyaTaumm BbICOKOTEMMNEPATYPHbIX
YCTaHOBOK.

3HaHune OCHOBHBbIX

YcTHoe
cobecenoBaHue
[NpakTnyeckoe
3agaHue

MepeyeHb
BOMNPOCOB 415
YCTHOTO
cobecenoBaHus
(40 Bonpocos)
3apayn (18 wryk)

MK-10

OpueHTupyetcs B
TeXHONOorm4eckmnx
BblCOKOTEMMNEPATYPHbIX
YCTaHOBOK,
3HeprocbepexeHne "
6e3onacHOCTb NPOU3BOACTBA.

CrnocobeH aHanuauMpoBaTb  TEeXHUYECKue
OaHHble, NokasaTenu 1 pesynbTaTtbl paboThbl
BbICOKOTEMMEPATYPHbIX
TENnoTEXHOOrMYECKMX YyCTaHOBOK,
obobwatb M cuCTeMaTUsMpoBaTb  UX,
UCnomnb3yss  COBPEMEHHblE  TEXHUYeckue
cpenctea U MHGOPMaLMOHHbIE TEXHOMNOTUN.
[emoHCTpupyeT npakTuyeckne HasblkM B
nucnonb3oBaHun umHGopMaumm o paboTte
NeYyHbIX YCTAHOBOK, copgopereHepauUOHHbIX
KOTeNbHbIX arperaros, apyroro
BbICOKOTEMMNEPATYPHOro  00opyaoBaHua w
TENNOTEXHOIOIMYECKMX NPOLLECCOB

NPUHUMNUANBHbIX
cxemax
npoLeccos "
obecne4ynBatoLmx
3KOIOTMYECKYHO

YcTHOoe
cobecenoBaHue
[NpakTnyeckoe
3apaHue

MepeyeHb
BOMNPOCOB A5
YCTHOrO
cobecenoBaHus
(40 Bonpocos)
3apaun (18 wryk)

10.1.2. OnucaHue WKan u KpUTepmMeB OLeHNUBAHUA C(POPMMPOBAHHOCTU KOMNETEHL NN
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KpMTepMM oueHnBaHuA CCbOpMVIpOBaHHOCTM KOMMeTeHuun

Kputepumn oueHuBaHUa cqpopMmMpoBaHHOCTU KOMMNETEHLU U
Oetka o putepuu o ¢hopmmp u

TpagMLUVOHHON LKane
YcTHOe cobecenoBaHue

3auteHo MonHbIN, cYepnbIBatOLWMA OTBET, IBHO AEMOHCTPUPYIOLLMIA rMy6oKkoe NoHNMaHue
npeaMeTa v LWMPOKYH 3pyauLmio B oLleHBaeMoit obnactu. Kputuyeckui,
OPUIMHAanNbHbIN NoAXod K MaTepuanny.

He 3auteHo O6y‘-IaIOLLI,VIl7ICFI HEe nMeeT JOCTaTO4YHOro ypoBHA 3HaHUA ONCUUNIINHDBI, NMJT0OXO0
OPUEHTUpPyeTCA B OCHOBHbLIX NMOHATUAX W onpeneneHnax, nioxo 3Hakom C OCHOBHOWN
HMTepaTyPOVI, AonyckaeT npun oTeeTe Ha 3a4yeTe CyLleCTBEeHHblIe OLUNBKM 1 HE MOXET
YCTPaHUTb UX gake nod pykoBOoACTBOM NnpenogaBaTesia.

* CywyecmeeHHble owubku — HedocmamoyHasi 2i1ybuHa U 0CO3HaHHOCMb omeema (Harpumep, cmyOdeHm He cMo2
npumMeHuUms meopemuyeckue 3HaHusi 0r1s 06bsCHeHUS AeneHull, 0 yCmaHo8neHUs1 NPUYUHHO-C1edCMeeHHbIX cesa3ell, CpasHeHUs U
Knaccugukayuu seneHul u m.o.).

* HecyuwjecmeeHHble owubKu — HerolHoma omeema (Hanpumep, yryuieHue u3 suda Kakoeo-nubo HexapakmepHo2o ¢hakma,
O0ronHeHUs Npu onucaHuu npoyecca, s18MeHusi, 3akoHomepHocmeul u m.0.); K HUM mMoaym 6bimb OMHeCeHbI 02080PKU, O0MYU,EHHbIE
rpu HesHUMamesbHoCcmMuU cmyoeHma.

10.2. TunoBble KOHTPOJbHbIE 3a4aHUA U UHbIe MaTepuarnbl, HeOOXoauMbIle ONA OLEeHKN 3HAHUN,
YyMEeHUM1, HAaBbLIKOB U (UNK) onbiTa AeATEeNbHOCTU, XapaKTepu3ytowue 3Tanbl opMuMpoBaHuA
KOMMeTeHLun

10.2.1. NepeyeHb BONPOCOB, pa3paboTaHHbLIN B COOTBETCTBMM C YCTAaHOBJIEHHbIMU 3Tanamm
¢hopmMMpoBaHNA KOMNETEeHLUN

Ne Ne

n/n dopmynupoBka BONPOCOB TeMbl

1 | HasHa4eHue BbICOKOTEMMEPATYPHOW TexHorormdyeckon obpaboTkm matepuanos. Obnactu 1
NMPMMEHEHNST BbICOKOTEMMEPATYPHbIX MPOLECCOB UM YCTaHOBOK. PUINKO-XUMUYECKME 1
TennomMaccoobMeHHbIe NPoLEeCcChl B BbICOKOTEMNEPATYPHbIX YCTAHOBKAX.

2 | OcHoBHble BUabI U cocTas Tonnuea. OnpegeneHne TENNOTbl CrOpaHns TONNMBa U rOPOYNX 5
BELLECTB.

3 | BTopuuHble roptoune NnpoayKTbl LEnono3Ho-6yMaxKHOro npon3soacTea. 5
CynbgatHbIvi U Cynb@UTHbIE LWenoKa, BMONOrMYecKMin nn, NUrHNMH U gpeBecHas kopa.

4 | XuMunyeckoe B3auMOAENCTBUE rOpYUX 3NEMEHTOB C KUCNOPOAOM BO3ayxa 5

5 | PasBuTue npoliecca BocnnaMeHeHUs 1 BbKu1ra roprodmnx SNeMeHTOoB B ropsiliem dakere. 5

6 | TennoBon GanaHc TOMKW. YCTOMYMBOCTb TOmModHOro npouecca. KoHTporb ToOno4vHoro 5
npotecca.

7 | KuHeTunka npoueccos rasudukaumm Teepaoro tonnmea. lNonyvyeHve reHepaTtopHOro rasa. 6

8 | Tepmunyeckune npouecchbl KokcoBaHuda. KokcorasoBble neyu. 6

9 | TexHonormvyeckune npouecchl pereHepaumm cynbgaTHoro Lenoka. 7

10 | OCHOBHble 3aKOHOMEPHOCTU U NOBbILEHME 3PPEKTUBHOCTU TONOYHbIX npoueccos B CPK. 7

11 | Knaccuduvkauua neyen noO TennOTEXHOMOMMYECKUM MpPU3HAKaM U KOHCTPYKTUBHOMY 1
WCNONHEHWIO.

12 | OcobeHHOCTM OpraHn3aLmmn TONOYHbIX MPOLIECCOB B NPOMBILLSIEHHbBIX NeYax. 1

13 | KoTnbl-yTunusaTopbl. YTUnusauusa TennoTbl YXOASLWMUX ra3oB NPOMbILLMIEHHbIX NeYen. 3

14 | Knaccudukauusa BbICOKOTEMNEPATYPHbIX YCTAHOBOK MO pasfuyHbIM npusHakam. Bugpl 2
3HeproHocuTenen Ansg AoCTUXEHUs BbICOKOW TemnepaTtypbl.

15 | BnuaHume 6Gannacta Ha cnocobbl U 3ddeKTMBHOCTL WCMNOMb30BaHMA TOMNuBa AN 2
NonyYeHns TEMIIOBOW SHEPTUN.

16 | Cnocobbl NOATOTOBKU U CXUraHUSE BTOPUYHBIX TONJIMBHBIX PECYPCOB. 1

17 | CtexvomeTpnyeckme COOTHOWEHUSA. BrnuvsHne un3bbiTka BO3gyxa Ha MOMHOTY W 1
9KOHOMMYHOCTb MPOLECCa ropeHus.

18 | BnugHMe KuHeTUYeckux u AMdPQY3MOHHbIX CMOCOBOB HAa WHTEHCUBHOCTb W MOMHOTY 2
cropaHus TonnuBea.

19 | Cnocobbl yaaneHus 3onbl 1 wniaka. [NpegoTspalleHMe TONOYHbIX B3PbIBOB. 2

20 | CnoeBble reHepaTtopbl. IHTeHCMdUKaLma npoueccoB rasndukaunm MeToAOM MOBLILLIEHMS 3
AaBrieHns n oboralleHns 4yTbeBOoro Bo3gyxa KUCIIOPOAOM.

21 | KokcoBbln npouecc. KokcorasoBble neyu. MNonykokcoBaHue 3

22 | MatepuanbHbivi 6anaHc CPK. KoHCTpyKLuuKu cogopereHepaumnoHHbIX KOT10arperaTos. 4

23 | CHMXEHNEe XMMUYECKON N MEexaHU4ecKkon HenonHoTbl cropaHus B CPK. Meponpusitua no 4
CHWKEHMWIO YyHOCa XMMMKaTOB. [lOBbILEHNE YCTOMYMBOCTU TOMOYHbIX MPOLECCOB MNpu
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CXMWraHumM BMNaXKHOTO LLenokKa.

24 | HarpeBaTenbHble NeYn kKamepHoro Tvna. TyHHenbHble neyn. Bpawatuwmeca neyu. 1

25 | AspoamHamMuka u TenfiooOMeH B NeYHbIX YyCTaHoBKax. Harpes n o6xur matepuana. 1

26 | TennodvKauNOHHbIE TEnNo0OMEHHUKM. Mokpble ckpyb6epbl. YnaenvBaHue 1
TEXHOMOIrMYECKN LIEHHbIX ra3006pasHbIX M NbINEBUAHbIX BELLECTB.

27 | OHeproeMKoCTb BbICOKOTEMMNEPATYPHbIX YCTAHOBOK. Cnocobbl CHWXEHWs TennoTbl U 1
3HEpPrum TenNOTEXHNYECKMX MPOLECCOB.

28 | PereHepaumsa TennoTbl oOTpaboTaBWMX MPOAYKTOB cropaHusd. Cnocobbl noBbiLEHUS 1
3(pPeKTMBHOCTM MCMOMb30BaHUA TEMMOTbI B MEYHbIX YCTAHOBKAX.

29 | KuHeTnyeckme xapakTepucTvkU MPUPOAHOrO TOMMMBA W MPOMBILUIIEHHBIX  FOPHOYMX 2
NPOAYKTOB.

30 | BnnsHue wu3bbiTka BO34yXa Ha 3KOHOMUYHOCTb Mpouecca ropeHuda. OnpegeneHve 2
OnNTUManbHbIX yaenbHbIX pacxofoB BO3gyxa.

31 | O6pasoBaHme KOPO3NOHHBLIX COEAMHEHUN U LLMIAKOBAHME B TOMKaX. 2

32 | CnoeBble Tonku. MNpsAMOTOYHbIE KaMepHble TOMKU. BuxpeBble 1 LIMKNOHHbIE TOMKW. TONKK C 3
KMNSALWUM CIIOEM.

33 | MeToaguka pacyeTa NpoLeccoB ra3undukaumm TBepgoro Tonnmea. KoHCTpyKumm 3
rasoreHepatopoB. O4yncTka reHepaTtopHoro rasa. CxemMbl ra3oreHepaTopHbIX CTaHLUUNA.

34 | MNpepoTBpalleHne TOMOYHbIX B3pbiBOB. MeToauka pacdeta TennoobmeHa B Tonke CPK. 4
YTunusauus TennoTbl yxoaswmx rasoB. Tennoson 6anaHc CPK.

35 | lNe4yHble yCTaHOBKM LENMo3HO-0yMaXHOro npou3BoAcTBa. Bpalyarowmeca neun gns 1
obxura U3BeCTHsIKA U pereHepauun N3BeCTHU.

36 | KoHCTpyKuny NpoMbIWieHHbIX nevent. MNevn gnsa oxuradus cepbl. [evm ¢ Kunsawmm crnoem. 1

37 | WHTeHcMdmkaumuss TennooOMEeHHbIX MpPOLECCOB UM MOMHOTa 3aBeplueHuss  ur3uKo- 2
XUMUYECKMX NPEeBpaLLEHNIA B HAarpeBaeMblx MaTepuranax.

38 | OHeproTexHonorM4yeckoe Mcnonb3oBaHne TBEpAOro Tonnmea. 'vgporeHesaumsa u NMponms. 2

39 | YnaBnuBaHvWe BpedHbiX rasoBbiX W MbIfIEBUOHBIX BELLECTB C LIEMbI0 NpeaoTBpalleHus 3
3arpsi3HEHUI OKpYXXatoLen

40 | SnekTpuyeckue HarpeBaTenbHble Nevn. MeTogmka pacyeTa NPOMbILLIIEHHbIX NEYEN. 1

10.2.2. BapuaHT TUNoOBbIX 3agaHu (3agay, KeMcoB), pa3paboTaHHbIX B COOTBETCTBUMU C
CTAHOBJIEHHbIMM 3TanamMmu (popMMUPOBAHUA KOMNETEHLUN

Ne

n/n YcnoBus TMNOBLIX 3a4au OTtBeTt

1 OnpenenuTtb 3KOHOMUYECKYHO
3 PEKTUBHOCTL NMPUMEHEHUS BOJO- PeweHue
BOOSIHOIO oxnaguTenst KoHAeHcaTa p
[N HArPEBAHMS BObI. acxof napa Ang HarpeeaHus BOAbl NPU OTCYTCTBUU
pacxog Boapbl Gs = 30 T/4 (8,33 kr/c); OXNapnTEns KoHAeHcaTa
HayanbHas TemnepaTypa BoAbl ts2 = G, N, (tal —téz) 8,33-4,19(140—105) _
105 °C; P T T"iTe  [27564-6704)0,98 ~
Temneparypa Harpetou Bofpl ts1 = = 0,60 éa/fi (21608a/+) |,
140 °C;
nap Cyxoun HacblLLEeHHbIN: roe Ce = 4,19 kx/(kr °C) - TennoemkocTb BoAbl; ¢ = 0,98 —
nasnenue P = 0,6 MMa; KO3 PMUMEHT NCNOSL30BAHUSA TEMNOTHI.
aHTanbnua i" = 2756,4 kOx/xr; 3

T KOHOMWS TONNMBa B pesynbTaTe BKIIYEHUs oxnagutens

TemnepaTypa HacbllweHuns tun = 158,1
°C: KOHOeHcaTa
TemnepaTypa KoHAeHcaTta nocne B - D, C,(t,, —t.) _ 2160-419 (1581-110) _
oxnagutens t«= 110 °C; T Qi n 36872-0,98
SHTanbnuA KoHaeHcara i' = 670,4 3 3
iy - 12,22 w4 (000343 /)

2 | OnpegennTb KONUYECTBO
0obpa3sywmxcs BogsiHbIX NapoB PeweHue
BOKMINAHWA B Cenaparope. KonuyecTtBo ob6pa3syromnxcsi BOAAHbLIX NapoB NMPU CHUWXEHUN
JaBreHne KoHAeHcara,
nocTtynatowero B cenapatop. P1 = 0,6 AaBIeHNsi
MnMa (6 ata) npu tun = 158,1 °C; (tums ~tan2)Ca  (1581-120)419 krnapa
AaBneHue B cenapatope P2 = 0,2 U=t o =~ 27069-120419 - "% orm
MMa (2 ata) npn tuz = 120 °C; w2 S ' ' .
aHTanbnua napa i" = 2706,9 kx/kr;

PNa 13.03.01 BekicokoTemnepaTypHble TEMNOTEXHOOrMYECKNE NPOLLECChl U YCTaHOBKM CtpaHuua 10 u3 11




pacxof koHgeHcaTa Gk = 10000 kr/y
(2,8 xr/c).

roe Ce = 4,19 k[x/(kr °C) - TennoemKocTb BOAbl.

Konunyectso o6pasytoLierocs BTOpUYHOro napa
Dn = Gkd = 10000- 0,072 = 720 kr/v

10.3. MeToguyeckue matepuansl,
onpepensowme npoueaypbl oOLeHUBaHUA 3HAHWW, YMEeHUI, BNageHUn (HaBbIKOB U (Unu)
NPaKTUYECKOro onbiTa AeATENIbHOCTU), XapaKTepuyowmx atanbl hopMupoBaHMs KOMNETEHLUN

10.3.1. YcnoBua ponycka oby4yalrowerocs K caaye 3aveta M Nnopanok NnMKBupaaumm akagemMmmueckomn
3a40/HKEHHOCTHU

lMonoxeHne o npoBeaeHn TeKyLlero KOHTPOJIA ycneBaeMOCTu u I'IpOMe)KYTOLIHOIZ arrecrauunm

obyuvaromxcs

10.3.2. ®opma npoBeAeHUA NPOMEXKYTOYHOM aTTecTaLumn no QUCLUMNNNHe

yCTHas

10.3.3. OcobeHHOCTM NpOBefeHUA 3a4eTa

X nMCbMeHHas

KOMMNbOTEPHOE TECTUPOBAHNE

nHaa*

BpeMH Ha noaroToBKYy 20 MWH, B 3TO BpeMA BXOOUT NOAroToBkKa OTBEeTa Ha TeopeTu4deckme BONpoChbl U
pelwieHne 3agadn. K OTBEeTYy npunaraeTcsa NMUCbMEHHbIA KOHCMEKT.

P

13.03.01 BekicokoTemnepaTypHble TEMNOTEXHOOrMYECKNE NPOLLECChl U YCTaHOBKM

CrtpaHuua 11 n3 11



