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1. BBEOEHMUE K PABOYEW MPOrPAMME OAUCLUMIIUHbI

1.1. MecTo npenogaBaeMon QUCLMUNIIMHbI 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 BbIMYCKHUMKOB, CMOCOOHbLIX Y4yacTBOBaTb B MNPOEKTMPOBAHWM W 3KCNnyaTauuMm MeYHbIX
YCTaHOBOK, cogopereHepaumnoHHbIX KOTemnbHbIX arperaTos, apyroro BbICOKOTEMMNEPATYPHOro
TennoTexHonorn4yeckoro obopygosaHus

1.3. 3agaum gucuMnnHbI Hay4ynTb METOoANKaM pacHeTOB BbICOKOTEMIMEPATYPHbIX TEMNJIOTEXHOJTIOTNMYECKNX
YCTaHOBOK C onpenerieHmem pacxogoB Torjimea, NnotTepb TEMNOTbl B OKPYXatloLWyr cpeay, a Takxke cnocobam
9KOHOMUN TOMJTMBHO-3HEPreTn4eCKNX pecypcos.

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

Kop,

3ATan hopMrUpoBaHns
KOMMeTeHUUM 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 MHXEHEPHbIE pacyeTbl TOMOYHbIX U TENOMAacCOOOMEHHbIX NPOLIECCOB; OLlEeHMBaTb
3HepreTmyeckyto 3HEKTUBHOCTb 060PYAOBaAHUS.

BnapgeTtb:

HaBblKaMu cocTaBneHus " aHanusa 3HepreTnyecKknx 6anaHcoB BbICOKOTEMMNepPaTypPHbIX
TENNOTEXHONOMMYECKUX YCTAHOBOK a TaK e HaBblkaMu MNPOEKTUPOBaHMA W 3KCnnyaTauum neyvHbIX
YCTaHOBOK, cofopereHepaLmoHHbIX KOTENbHbIX arperaros, apyroro BbICOKOTEMMNEPATYPHOIO
TEeNnnoTEXHO0rMYeckoro 0bopygoBaHus.

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

3HaTb: NpuHUMNManbHbIe CXeMbl BbICOKOTEMNepaTypHOro obopyaosaHus; npasuna yCTponcTaea u
Ge3onacHol akcnnyaTauum obopynoBaHus; NnpaBuia No oxpaHe TpyAa, TexHUke 6e3onacHocTy U
noxxapHon 6e3onacHocTu.

YMeTb: 6e3onacHo aKkcnnyaTMpoBaTb OCHOBHOE W BCMOMOraTesnibHoe TennoTexHonornyeckoe
obopynoBaHue.

Bnapetb:

npaBunaMm TEXHUYECKON SKCMnyaTaumMm TeNNOTEXHOMNOMMYECKNX YCTaHOBOK NpaBminamMm yCTPOUCTBa U
Ge3onacHow akcnnyaTaunm cocyaos, paboTarowux nog gasneHmeM, TpybonpoBo4oB napa v ropsiyen
BOAb!

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

OTan dopmMmpoBaHusi
KOMMNeTeHLUN dopmMynmpoBka komneTeHUun

3HaThb:

OCHOBHbIE MPUHLUMbLI 3KCNyaTaLuum 3Heprocepamca TeNNoaHepreTniyeckoro obopynoBaHnsi, OCHOBHbIE
pyKoBOASALLME OOKYMEHTHI U TEXHUYECKNE ANPEKTUBLI, UCMONb3YHOLLME B SKCMyaTauum
TennosHepreTnyeckoro ob6opygoBaHus

YmeTb:

onpenenaTb 3KCnfyaTauMoHHOE COCTOSIHUE TEMSO3HEPreTMYeCckoro 06opyaoBaHus, NCMNOSb3ysi NPU 3TOM,
Kak TeKyLLMe nokasartenu, Tak u HopMaTuBHble. [1paBubHO OLEHMBATbL Y MPUHUMATL PELUEHME Mo
COCTOSIHUIO SKCMyaTaumm.

BnapgeTtb:

NpakTU4ECKMMN HaBblkaMW B UCMOMb30BaHMM HOPMAaTUBHBIX MOKa3aTensix, PEXUMHbIX KapT, MCMOMb3yeMblX
npv 3KcnnyaTauum Tenno3HepreTu4eckoro obopyaosaHums.

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

- QHeprocHepexeHne B TennoaHepreTuke n TennortexHonormsx (MK-1)

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

- BbesonacHocTb xusHegeatTensHoctu (MK-7)

- Y4yebHasi npakTuka (npakTuka no nosly4yeHmnto NepBrYHbIX NPOECCUOHANBHbLIX YMEHWIA U HABBIKOB, B TOM
yncne NepBrMYHbIX YMEHWUI M HABbIKOB Hay4HO-UccnenoBaTensckon geatensHoct) (MK-7)

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

- [lpomn3BoacTBeHHas npakTuka (TexHonormyeckas npaktuka) (MK-10)

2. COOEPXAHUE ANCLUMIIUHDI

O6bem (4achl)

HaunmeHoBaHue n cogepxaHue
yyebHbIX Mogyrnen, TeM u opM KOHTPONs

o4YHoe
0oby4eHune
0OYHO-
3a04Hoe
obvyeHve
3a04Hoe
0oby4eHune

Y4ye6HbIN Moaynb 1. MOHTaX BbICOKOTEMMNEPaTYyPHbIX YCTaHOBOK M CMOCOOLI
3KOHOMUU 3HEepropecypcoB Npu aKcnnayartauum

Tema 1. HasHayeHne BbICOKOTEMMNEPATYPHOM TexHONornyeckon obpaboTku
maTepuanoB. O6nactM MpUMEHEHUSA  BbICOKOTEMMEpPATYpHbIX MpoueccoB U | 24
YCTaHOBOK.

Tema 2. Bugbl aHeproHocutTenem pAna OOCTUXEHUS BbICOKOW TemnepaTtypsbl.
OHeproeMKocTb BbICOKOTEMMNEPATYPHbIX YCTaHOBOK. Cnocobbl CHWXeHus 3aTpar
TENMOTbl W 3HeprumM TennoTexHU4eckux npoueccoB. PereHepauua TennoTel | 24
oTpaboTaBWKMX NPoAykToB cropaHus. Cnocobbl noBbiweHNss 3 PEKTUBHOCTH
MCNOoSb30BaHUA TENSOTbI B NEYHbIX YCTAHOBKAX.

Tema 3. TpeboBaHus K TEPPUTOPUN, MPOMU3BOACTBEHHBIM 34aHUSM U COOPYXXEHUAM
ONs pas3MeLLeHns BbICOKOTEMNEPATYPHbIX YCTAHOBOK

Tekywmi KoHTponb 1. YCTHbIN onpoc 1
Y4eOHbI MoAyNb 2. JKcnnyaTaumsa U PeMOHT BbICOKOTEMNepaTypPHbIX YCTaHOBOK
Tema 4. OpraHusdauusa a3kcnnyaTaumm M oueHKa 3MEEKTUBHOCTU U HAOEXHOCTU
BbICOKOTEMMNEPATYPHbIX YCTaHOBOK. ObecneveHne 3KOMOrMYEeCKUX XapakTepuctuk | 18
obopyaoBaHusA B NpoLiecce aKkcnayartaumm

Tema 5. OpraHunsaums, NnaHNPoOBaHUE, OCHOBHbIE 3a4a4M PEMOHTa U COCTaBNEHNe
nporpaMm Hanagkv n peMOHTa BbICOKOTEMMNEPATYPHbBIX YCTAHOBOK. TEXHMKa 18
©e30nacHOCTU Npu 3KCNyaTauum TEMIO3HEPreTUYECKNX YCTAHOBOK U CUCTEM

Tema 6. O6wwue nonoxeHus «lpaBui TEXHUYECKOW IKcrnyaTaumm TensoBbIX
3HeproyctaHoBok». Cchepa gencteusi npasun. BbicokoTemnepaTypHble ycTaHoBku, | 20
nogniexalime peructpaumm B opraHax PoctexHagsopa. [Nopsgok pernctpauum

24

TeKyLMM KOHTPOJIb 2. YCTHbIN ONpoC 1
MpoMeXyToUYHbIA KOHTPONb MO AUCLIMMIINHE 3a4eT 14
BCEIo: | 144
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3. TEMATUYECKUIN NNAH

3.1. Nlekuum
Homepa OyHoe oby4yeHne OyHo-3a04HOE 0By4yeHune 3ao4Hoe obyyeHune

Homep O6bem Howmep O6bem Howmep O6bem
n3yyaembix TeM cemecTpa (yacbl) cemecrtpa (vacbl) cemecrtpa (yachl)

1 8 4

2 8 4

3 8 4

4 8 6

5 8 6

6 8 4

BCEIO: 28

3.2. NMpakTnyeckme u ceMMHapCcKue 3aHATUA

Homepa H OuyHoe 06y4yeHne QuHo-3a04HOe 3ao4Hoe oby4eHne
3y AeMIX aumeHoBaHmne o6yyeHune
Tem 1 dhopmMa 3aHATUN Howmep Ob6bem Howmep O6bem Howmep O6bem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (yacbl)
Pac4eT Tennosoro 6anaHca
1 TennoTexXHONOrm4yecKnx 8 8
YCTaHOBOK
OHEpProeMKocTb
2 BbICOKOTEeMNepaTypHbIX 8 6
YCTaHOBOK
3 Beibop BcnomoratensHoro 8 6
obopyaoBaHus
AHanus xapakTepucTuk
4 TONNMBa Ans NeYHbIX 8 8
YCTaHOBOK W rasmdukaumm
TexHuka 6e3onacHOCTU Mpu
5 akcnnyaTauum 8 8
TEennosHepreTU4eckmx
YCTaHOBOK U cUCTEM
BbicokoTemnepaTtypHble
YCTaHOBKW, noanexatine
6 perucTpaummn B opraHax 8 6
PocTtexHagsopa. MNopsgok
peructpaumu
BCETIO: 42

3.3. JlabopaTopHble 3aHATUA
He npegycmoTpeHsl

4. KYPCOBOE NMPOEKTUPOBAHUE

4.1. lenu n 3aaaym KypcoBomn paboTbl
He npegycmoTpeHo

5. TEKYLMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OyHoe obyyeHune OuHo-3a04Hoe 3ao4Hoe 0by4veHune

y4e6HbIX dopma Y obyyeHune 4
mogynein, no

Ayneu, KOHTpOnst

KOTOpbLIM - Homep Kon-Bo Homep Kon-Bo Houep Kon-eo
nposoauTcA 3HaHUu cemecTpa cemecTpa cemecTpa

KOHTpPOJS1b

1,2 YCTHbIV onpoc 8 2

6. CAMOCTOATEJIbHAA PABOTA OBYYAIOLLEIOCHA

. OuyHo-3a04HOE

Bugbl camocToaTenbHoM paboTol obyyeHue
06yqarou.|.eroc;| Howmep Ob6bem Howmep O6bem Howmep O6bem

cemecTtpa (4achbl) cemecTpa (4achbl) cemecTtpa (4achbl)

QOyHoe 06yyeHne 3ao4yHoe oby4veHune
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OyHo-3a04HOE

OuyHoe oby4yeHune 3aoyHoe obyyeHne

Buabl camocTtoATenbHom paboThl obyyeHune
obyuvatoLlerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (yacbl)
YCBOEHME TeopeTUYECKOro MaTepmana 8 30
[MoaroToBKa K NpakTUYECKUM 3aHATUSIM 8 30
[MoaroToBka K 3a4eTy 8 14
BCEIO: 74

7. OBPA3OBATEJIbHbIE TEXHOJIOINU

7.1. XapaKkTepMcTuKa BUAOB U UCMONb3yeMbIX UHHOBALMOHHLIX (POPM YyY4EOHbIX 3aHATUN
He npegycmoTpeHbl

7.2. Cuctema oueHMBaHMA YCNEeBaeMoOCTU U AOCTUXKEHUN OBy4aloLwmMxcsa Ans NPOMeXyTO4YHON
aTTecTtauum

TpaguumoHHas | X ©annbHO-penTUHroBas

8. OBECMNEYEHUE ANCLUUIMIIUHDbI

8.1. YyebHaa nutepaTtypa

a) ocHoBHas yyebHasi nutepatypa

1. Berngapos A.3. OCHOBbI NPOEKTUPOBAHMS TEMMOBLIX YCTAHOBOK [QNEKTPOHHbLIN pecypc]: yuebHoe
nocobue/ bernapos A.3.— 3neKTpoH. TekcToBble AaHHble.— M.: MOCKOBCKMIN rocygapCTBEHHbIN
cTpouTenbHbin yHmuBepcuteT, A Nu 3p Meamna, O6C ACB, 2015.— 207 ¢

6) pononHuTenbHasa y4ebHasi nuTepaTypa

2. CmopoauH C.H., benoycos B.H., JlakomknH B.KO. MeToabl sHeprocbepexxeHusi B 3HepreTU4ecKumx,
TEXHONOrMYECKNX YCTaHOBKaXxX N CTpouUTenbCcTBE: y4ebHoe nocobune[AnekTpoHHbi pecypc)/ CIM6 MYPI1.-
CIo6., 2014.-99c http://www.nizrp.narod.ru

3. JlTakomkuH B.1HO., CmopoguH C.H., N'pomosa E.H. TennomaccoobMeHHoe o6opyaoBaHne Npeanpusitui
(CywwmnbHble ycTaHOBKM): y4ebHoe. nocobue / BWWTS CM6 MYNTA. CMN6., 2016. -143 ¢

8.2. NMepeyeHb y4yebHO-MeTOAQNYECKOrO 06ecnevyeHns Ans CaMOCTOATENIbHOM PaboThl
00yyarLWmMXCcA No gUucumniiMHe
1. benbckun A.Tl. SHeprocbepexeHne B TENMNOIHEPreTUKe N TENNOTEXHOMNOrMAX [SNEeKTPOHHBIN pecypc] :
3neKkTpoH. y4eb. nocobue / A.lN. Benbckui, B.1O. NNakomkuH, C.H. CmopoauH; CMN6ITYPI, kad. npom.
TennoaHepretukn. — Cl6, 2012. — 136 c. - OnekTpoHHasa 6ubnmoTeka y4ebHbix n3gaHun BLUTS:
http://www.gturp.spb.ru/fkl/fpe/kaf/pte/lakomkin/drying2.htm

8.3. NepeyeHb pecypcoB MHhOPMaLMOHHO-TENIEKOMMYHMKaLMOHHON ceTn "UHTepHeT",
HeobxoauMbIX ANl OCBOEHUA AUCLMNIINHbI
1. OHeprocbepexeHne B TENOIHEPreTUKE N TENNOTEXHONOMMAX:
http://www.gturp.spb.ru/fkl/fpe/kaf/pte/lakomkin/energysave.htm
2. MNopTtan no aHeprocoepexeHunio:
http://www.energosovet.ru/stat.php
3. MNMepeBopg LeMEHTHbIX NeYen Ha aHeprocbeperaroLme TEXHONOMN;
http://www.nii-cement.ru/suh.htm

8.4. NepeyeHb NHOOPMaALIMOHHbIX TEXHOJIOMMI, UCMOMb3YeMbIX NPU OCYLLeCTBIeHUU
o6pasoBaTenbLHOro npouecca No gUucuMnsivHe, BKNO4Yasa nepevyeHb NporpaMMHOro oéecnevyeHms u
MH(OPMaLMOHHBLIX CMPaBOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHue maTtepuanbHO-TEXHUYECKOMN 6a3bl, HEOOXOAMMON AN OCYLLECTBIEHUA
obpasoBaTenbLHOro npowecca no AUCLUnNInHe
1. AyanTtopwusi ¢ MynbTUMEONAHBIM Y4EOHBIM KOMMIIEKCOM
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8.6. UHble cBepeHUA u (unu) matepuansl
KomnbtoTepHble NpeseHTauun, nnakaTbl, katanorn o6opyaoBaHus, 4EMOHCTPALUOHHbIE U
pasgaToyHble MaTepuansl

9. METOANYECKHUE YKA3SAHUA ANA OBYYHAKOLWKNXCA MO OCBOEHUIO

ONCLUUIMIIUHBI
Buabl y4ebHbIX
3aHATUN U
camMocCToATe N 1bHadA OpFaHVI3aLIM$| AOeATenbHOCTU 06yl4arou.|,eroc;|
paboTta
obyyvaroLmxcs
Jlekumm PaboTta ¢ KOHCMEKTOM NEKLUA, MPOCMOTP pEKOMEHAYEMOWN NuTepaTypbl
MpakTnyeckue PaboTta ¢ KOHCMEKTOM NEKUNA N NPaKTUYEeCKUX 3aHATUIA; NOArOTOBKA OTBETOB K
3aHATMSA KOHTPOIbHbIM BONPOCaM, TECTOBbIM 3a4aHUsIM; peLleHne pacqyeTHO-rpadnveckmx
3a[aHun; peLleHue 3agay no anropuTmy.
CamocTodaTeneHas | 3HAaKOMCTBO C [OOMNOSMHUTENBHON NUTEPATYpPOW, BKMOYAA CMpPaBOYHblE M3O4aHUS,
paboTta 3apy0exXHble NCTOYHMKM,
Mpu nogroToBke K 3a4eTy Heobxoaumo NpopaboTaTb KOHCNEKTHI NEKLNIA 1
NPaKTUYECKUX 3aHATUN Kypca U peKOMeHAyeMYIo nuTepaTypy.

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10. OHA OLIEHOYHbLIX CPEACTB

10.1. OnucaHue nokasatenen u KputepueB oueHUBaHUA KOMMNeTeHUMN Ha Pa3finyHbIX ITanax nx
(*)OpMMpOBaHVIFI, onucaHwue wkKan oueHnBaHuA

10.1.1. Noka3aTenu oueHUBaAHMA KOMMNETEHLUMNA Ha 3Tanax ux opmmpoBaHus

Koa HanmeHoBaHue MpenctasneHne
KOMMeTeHL M . OLeHOYHOro OLeHOYHOro
lMokasaTenu oueHMBaHNS KOMNETEHLNN

(aTan ocBoeHus) cpeacTea cpeacTea B poHae

MK-1 [emoHCTpupyeT 3HaHuUs TennoBblIX CXem YcTHoe MepeyveHb
TOMNMNMBHbIX Neyen; ocobeHHoCcTen cxuraHusa | cobecegoBaHue BOMPOCOB A4
Tonnuea B NPOMBILLIEHHBIX nevax; MpakTuyeckoe YCTHOrO
NPUMEHSEMOro 3HeprocbeperatoLLero 3agjaHue cobecenoBaHus
obopynoBaHus. (40 Bonpocos)
CrnocobeH cocTaBnaTb MartepuarnbHble U 3apgauu (18 wryk)
Tennosble GanaHcbl BbICOKOTEMMEPATYPHbIX
TENNOTEXHONOMMYECKUX npoLLeccos;

BbINONHATb UHXEHEPHbIE pacHeTbl TOMOYHbIX
n TEeNnnomMaccoobMeHHbIX NnpoLIeCCoB;
OLeHMBaTb 3HEPreTUYeckyto ahdPeKTUBHOCTb
obopynoBaHus.

JemoHcTpupyeTt BnageHue HaBbIKaMu
COCTaBIIEHUA W aHanusa 3HepreTU4eckux
GanaHcosB BbICOKOTEMMNEPATYPHbIX
TENMOTEXHONOMMYECKMX YCTAHOBOK a TakK Xe
HaBblKaMW MPOEKTUPOBaHUSA U AKCMNyaTauum
MeyHbIX YCTaHOBOK, COAopereHepaLmoHHbIX
KOTEmNbHbIX arperaTos, apyroro
BbICOKOTEMMNEPATYPHOro
TennoTexHonorM4eckoro obopygoBaHus.

MK-7 OpueHTupyeTcs B NpUHLMNMANbHBIX CXemax YcTHOoe MepeyeHb
BbICOKOTEMMNEPATYPHOro obopynoBsaHus; | cobecegoBaHue BOIMPOCOB A5
npaeunax YCTpouWcTBa WU  GesonacHowm [NpakTnyeckoe YCTHOro
akcnnyaTaumm obopygoBaHusi; npasunax no 3agaHue cobecenoBaHus
OXpaHe Tpyda, TexHuke ©0e30nacHoOCTU wn (40 BonpocoB)
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Kop, HanmeHoBaHue MpenctasneHne

KOoMMeTeHUMmn . OLEHOYHOTO OLEHOYHOrO
MokasaTenu oueHMBaHUS KOMMNETEHLNIA
(aTan ocBoeHus) cpencTtea cpencTtea B ooHAe

noxapHou 6e3onacHocTu. 3apaum (12 wTyk)
CnocobeH 6esonacHo  aKcnnyaTupoBaTb
OCHOBHOE " BCMoMoraTtersnbHoe
TennoTexHonormyeckoe obopygoBaHue.
HdemoHCTpupyeT  BnageHue  npasBuramm
TEeXHUYECKOMN akcnnyatauum
TEMNNOTEXHOMNOINYECKNX YCTaHOBOK
npaBunamm yctponctea wu ©OesonacHomn
aKcnfyaTaumm cocygoB, paboTawowmx nog
JaBneHueMm, TpybonpoBogoB napa M
ropsiien Bogpl

MK-10 OemoHcTpupyet 3HaHunA OCHOBHbIX YcTHoe MMepeyeHb
MPUMHUMMNOB 3KCnnyaTaumMuM 3HeprocepBuca | cobecenoBaHue BOMNPOCOB A11S
TENSIO3HEPreTUYECKOrO obopyanoBaHug, [NpakTnyeckoe YCTHOro
OCHOBHbIX  PYKOBOASILLUMX [OKYMEHTOB W 3ajaHve cobecenoBaHus
TEXHUYECKNX OUPEKTUB, MUCMONb3YIOLINXCA B (40 Bonpocos)
akcnnyaTaumm TENnno3HepreTM4ECKoro 3apgaum (12 wryk)
obopyaoBaHus

MoxeT onpegenaTb  3KCnyaTaluMoHHOEe
COCTOSHME TENNo3HepPreTMYECKoro
obopynoBaHusi, MCMOMb3ys MNpyM 3TOM, Kak
TeKylime nokasaTenu, Tak U HOPMaTuBHbIE.
MpaBunbHO  OUEHMBaTbL M NpUHUMATb
peLleHne No COCTOSIHMIO IKCMyaTauun.
O6nagaet npakTU4eCKMMW HaBblKamMn B
NCMonb30BaHWM HOPMAaTUBHbLIX MOKasaTensx,
PEXMMHbIX  KapT,  WUCMNOMb3yeMblX  Mpu
akcnnyaTaumm TENnno3HepreTM4ECKoro
obopyaoBaHus.

10.1.2. OnucaHu1e WKan u KpUTepueB oLleHMBaHUS C(HOPMUPOBAHHOCTU KOMNETEHLUMIA

KpuTepumn oueHnBaHnsa chopM1MpOBaHHOCTU KOMMETEHLUN

Kputepumn oueHuBaHUa cqpopMmMpoBaHHOCTY KOMNETEHU N
Ouetka o putepuu ov thopmup U

TPaAULIMOHHON LKane
YcTHoe cobecenoBaHue

3auTteHo MonHbIN, ncHepnbiBalOLWMA OTBET, SBHO AEMOHCTPUPYIOLWUIA rry6okoe noHMMaHue
npegmeTa v LWMPOKYI0 3pyauLmio B oLeHuBaemon obnactu. Kputnyeckuin,
OpUrMHanbHbIN Noaxon K maTepuany.

He 3auteHo OOGyvatoLwuiicss He UMeeT JOCTaTOUYHOrO YPOBHS 3HAHMSA AUCUMMMMHGI, NIOX0
OPWEHTUPYETCSI B OCHOBHbIX MOHATUAX WU ONpeaeneHusix, Nnoxo 3HakoM ¢ OCHOBHOW
nuMTepaTypoWn, fOMNyCKaeT Npu OTBETE Ha 3a4eTe CYLLECTBEHHbIE OLLUMOKN U HE MOXET
YCTpaHUTb UX AaXe Nod pyKoBOACTBOM MpenogaBaTtens.

* CyujecmeeHHble owubKu — HedocmamoyHasi 2ybuHa u 0CoO3HaHHOCMb omeema (Hanpumep, cmy0eHm He cMo2
MpUMEHUMb meopemuyeckue 3HaHusi Onsi 06bsICHeHUS sierieHul, 0711 yCmaHO8MEeHUS MPUYUHHO-CIeACMBeHHbIX ces3ell, CpasHeHUs U
Knaccugukayuu seneHul u m.o.).

* HecyLuecmeeHHble owu6Ku — HerloslHoma omeema (HanpUMep, ynyweHue us suda kakoz2o-11ubo HexapakKkmepHOoco d)aKma,
dornosnHeHust npu orucaHuu npouecca, siefieHus, 3aKOHOMepHOCme(j u md), K HUM Mo2ym 6bIMb OMHECEHbI 02080pPKU, OOI'IyLueHHbIe
rpu HeeHUMamersibHocmu cmyOeHma.

10.2. TUNoBble KOHTPOJIbHbIE 3aA4aHUA UINU UHble MaTepuarnbl, Heo6xoauMble ANA OLUEeHKU 3HAHUN,
YMeHUIN, HaBbIKOB U (MNn) onbITa AeATeNIbHOCTU, XapaKTepusytowue 3tanbl hopMMpoBaHUs
KOMMeTeHUun

10.2.1. NMepeyeHb BONPOCOB, pa3paboTaHHbLIN B COOTBETCTBMM C YCTAaHOBJIEHHbIMU 3TanaMmm
chopMMpoBaHUs KOMNETEHLUN

Ne ® Ne
/n OpPMYJIMPOBKA BOMPOCOB TeMbl
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1 | Kakve Bvabl TONSIMB NPUMEHSAIOTCH B MOBCEAHEBHOM NpakTuke? 1
2 | Yto Takoe Tennoson 6anaHc KoTna? 5
3 | YTo Takoe cODCTBEHHbIE HYXAbl KOTENBHON? 5
4 | Yem otnmyatotca KA 6pyTT0 1 HETTO? 5
5 | Yro BbipabaTbiBaeTcs B npouecce rasudgukaumm? 5
6 | YTO B OCHOBHOM MCMOMb3YETCs HA ANEKTPOCTaHUUSX B KAYECTBE ra3oBoro Tonanea? 5
7 | Kakve npymecn HegonycTvMbl B ra30BOM TOMIMBE? 6
8 | YTo ABnsieTCcs NPMYNHON BICOKOTEMMNEPATYPHON KOPPO3nmn? 6
9 | Ansa Yero npegHasHa4eHbl rpagupHM NPOMbILLIEHHBIX NPEAnpUATUI? 6
10 | Yto Takoe KOHBEKLUA? 6
11 | Yto cnyxuT okucnmTenem tonnmea Ha TOL? 1
12 | Yto siBnsieTcsa OCHOBHbLIM HegocTaTkam Topda? 1
13 | [Insa vero cnyxaTt TOMMBHbIE DOPCYHKN? 3
14 | Kakvm cnoco6om ocyLecTBnsSeTCs NpoLuecc NonyvyeHne rasoBoro Toninea u3 Tsepgoro? 2
15 | Kakue ycTpowncTBa cnyxaT Ansi Nofy4YeHus ra3oBoro Tonnvea 13 Teepgoro? 2
16 | Yto siBnsieTcsa pyHKUMEN XapaKkTepuaytoLlen mepy becnopsigka? 1
17 | Y70 onpegensieT cuny BO3LENCTBUS HA CTEHKN cocyaa (CpegHEKUHe-TUYECKYI0 3Hepruw)? 1
18 | 18. lNo4vemy Takon HM3kn KL HETTO KOTENbHOM CO CIOEBbIM CKUraHMem Tonnmea? 2
19 | Kobnactu kakmx TemnepaTyp OTHOCATCS NPOLECChl MaBKu U NNTbSA? 2
20 | Kak HasbiBaeTCs OTHOLLUEHUE OENCTBUTENBHOW TemnepaTypbl rOPEHUA K aaMabaTnyeckon 3
TemnepaType ropeHusa?
21 | MNpw cXMraHnm Kakoro Tonnvea BbiAENsieTC MeHbLUE BCEro BpeaHblX BELWECTB? 3
22 | Yto sBnsieTcs oTNNYUTENBHOM 0COBEHHOCTBIO KOTNa-yTunmaaTopa? 4
23 | Yto Takoe NUrHnH? 4
24 | B KakoM YCTPOWCTBE CXXMUraeTcsl YEPHbIN LLENOK? 1
25 | B kakoM yCTponcTBe UCNomb3yeTcsi B6enblii Wenok? 1
26 | Kak HasblBaeTcs npouecc nonyvyeHus Lenntonosbl NpyM KOTOPOM B Ka4ecTBe peareHTa 1
ucnonb3yerca 6enbiv LWenok?
27 | Kak HasbiBaeTca npouecc nofyyYeHus Lenntonosbl nNpy KOTOPOM B KayecTBe peareHTa 1
NCNonb3yeTcsa BapovHas Kncrora?
28 | lNpwv kakon Temnepatype nogaeTcsd Bo3ayx B ypMbl JOMEHHOW neymn? 1
29 | Y KOro u3 rasoB camas BbICOKas TeNoTa cropaHna? 2
30 | Y Koro 13 ra3oB camasi Hu3kasi Tenniota cropaHmsa? 2
31 | Kak Ha3blBaeTcsa NpoLecC HaCbILLEHUs ra3oBoro TONAMBa CUIIbHO MaxHyLLMM BELeCTBOM? 2
32 | Kak Ha3bIBaeTCca NpoLecC OKYCKOBbIBAHWSA PyAdbl COCTOSLLEN M3 MENKMX UMK NblNeBUAHbIX 3
MaTepuanoB NyTEM UX CNeKaHmsa?
33 | Kak HasbiBaeTca npouecc o06paboTkm TBEpOoOro TomnmMBa BOAOPOAOM MNPU  BbICOKMX 3
TemnepaType u gaBnexHmmn?
34 | Kak HasbiBaeTCsl pereHepaTuBHbIN TENMOOOMEHHUK AN YyTURAM3auumn TennoTbl AOMEHHOIO 4
rasa?
35 | Kak Ha3blBaeTcsa NOABLEMHMK A1 3arpy3KvM B JOMEHHYH NeYb LWKXThl U KOokca? 1
36 | Kak HasbiBaeTCcs 30Ha Neyn oTkyaa OTBOANTCS AOMEHHbIN ras? 1
37 | Kak HasbiBaeTCcs 30Ha AOMEHHOM NeYun rae NPoOMCXoauT NnasneHne pyabi? 2
38 | Kakow kputepuin onpegenseT OTHOCUTENbLHOE BpeMs Harpesa? 2
39 | B kakou 13 30H METOANYECKON NeYm yCTaHaBNMBAETCHA MakcMMmanbHas Temneparypa? 3
40 | Yemy paBHO YMCNEHHOE 3HaYeHME KO ULMEHTA M3NTyYeHUsa abCONTHO YepHOro Tena? 1
41 | lMNpenmyulecTBa U HeJOCTATKM KACIOPOAA Kak OKMCUTens. 1
42 | Nepeuncnute TMNoBble 3HeprocbeperatwLme meponpuatns Ha TAL (npuMeHeHne KOTNoB- 2
YTUNN3aTopoB, PeLMpKynsLmMM, UCNONb30BaHWe Temnna KoHageHcaTa).
43 | MosicHMTe OCOBEHHOCTM 3HEpProchepexeHUss B BbICOKOTEMMNEPATYPHBLIX TEMMOTEXHONOMMSIX 5
(Hanpumep, ncnonb3oBaHWe Tena roToBOro NPoaykKTa).
44 | Kakue B1Abl BTOPUYHbBIX SHEPreTUYeCcKUX pecypcoB Bbl 3HaeTe? 5
45 | Kakue Bam n3BecTHbl cnocobbl 1 ycTporcTea Ans ytununsauumn BOP? 4
46 | JanTe xapakTepucTuKy YCTPOWCTB, UCMOMNb3yeMblX AMs MepeHoca TEnroBOW 3Hepruu oT 4
Tena c Oonee HW3KOW TemnepaTypol K Teny C ©Oonee BbICOKOW TemnepaTypow, Tak
Ha3blBaeMbIX TpaHCOPMaTOpPOB TENMOThI.
47 | Yto Takoe Tennosag Tpyba? 3
48 | MNpuegute NpUMepPbl KOHCTPYKLMIA TENITON30NMPYHOLLMX annapaToB ¢ TENOBLIMU Tpy6amu 3
49 | Kak HasbiBalOTCA  SHEProHocuMTeENW, AONnNa  MNOMy4YeHWs KOTOpbIX He  Tpebyetcs 2
3HEepronpounsBoasLInX YCTaHOBOK?
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10.2.2. BapuaHT TUNoBbIX 3agaHui (3agay, Kencos), pa3paboTaHHbIX B COOTBETCTBUU C
CTaHOBMEHHbIMU 3TanaMmu (popMUPOBaHUS KOMMETEHUUN

Ne
n/n Ycnosua TMNOBbIX 3agay OtBet
1 OnpenennTtb 3KOHOMUYECKYHO PeweHue
3P PEKTUBHOCTL NPUMEHEHNS Pacxog napa ans HarpeBaHusi BOAbl NPU OTCYTCTBUM
BOJ0-BOASAHOrO oxnaantens oxnagutensi KoHageHcaTa
KoHAeHcaTa Ansa HarpeBaHus G, N, (t,-t,) 833419140-105)
BOAbI. ' (i"-i")e  (2756,4-670,4)0,98
pacxon Boabl Gs = 30 T/4 (8,33 = 0,60 &a/ii (21606a/+) |
kr/c); roe Cs = 4,19 k[x/(kr °C) - TennoemkocTb Boabl; ¢ = 0,98 —
Haqam:Haﬂ Temnepatypa BoAbl ts2 KO3(h(PMLIMEHT UCNONB30BaAHUA TENMOTHI.
=105°C; . OKOHOMWSI TonnMBa B pes3ynbTaTe BKIIOYEHUS OXnagutens
TeM|1epaTypa HarpeTon BoAbl ts1 = | o, aeHcata
;gg C%(oﬁ HaCbILLEHHbIN: B, = D Calluy —t;) _ 2160-419(1581-110) _
. T
pasnenve P = 0,6 MMa; Qim 36872:0.98
aHTanbnua " = 2756,4 kIK/Kr; = 1222 M3 /4 (0,0034 M3/c) .
TemnepaTypa HacbILWEHUS tun =
158,1 °C;
TemnepaTypa KoHAeHcaTa nocne
oxnagutens t«= 110 °C;
3HTanbnus KoHageHcaTa i'= 670,4
KDK/Kr.
2 | OnpegennTb KONUYECTBO Napa, PeweHue
BblpabaTbiBAEMOro KOTIOM- dusnyeckme napameTpbl TEMNOHOCUTENEN:
yTUNN3aTopoM, YCTAHOBIIEHHbIM 3a | CpeaHAsa TeMnepaTypa rasos
MapTEHOBCKOWN Meybto, a Takke e _ ta+t, 700+160 430°C -
paccuntatb rogoBYyt 3KOHOMMUIO r — 5 = = ,
TonnmBea (NpMpPOOHOro rasa).
HauarnbHas Temnepartypa rasos nnoTHocTk rasos npu P = 430°C
t1 =700 °C; 273 3
KOHe4YHas TemnepaTypa rasos Pr = 1’293'm = 0502kr/m”
ggbe:ﬁ?ﬂﬂcﬁacxon [a30B TENOeMKOCTb ra3oB npu t?p = 430°C Cr=1,16 kx/(xkr °C) ;
Vi = 12000 m3/y; aHTanbnusa napa npu Pr =40-105Ma i" = 2800,0 kx/kr;
JaBneHune napa, TemnepaTypa HacbllweHusa napa  twn = 250,3 °C;
BbipabaTbiBaEMOro KOT/iom- TemnepaTypa nutatenbHon Bogbl tne = 105,0 °C;
yTUM3aTopom Pn =40-10°Ma | aHTanbnus nuTaTenbHou BOAbI i' =440,0 kOx/kr .
(40 aTa). YpaBHeHuWe Tennosoro 6anaHca koTna-ytunusaropa
Vr Pr Cr (tr1 - trZ) ¢ = D (i" - I') .
KonuyecTBO Nnapa, BbipabaTbIBaeMoro KOTyiomM-
yTUNIN3aToOpoOM
Do ViPrC (ty —tp)@ _ 12000-0502-116-(700 ~160)-0,95 _
i"—i 3600-(2800,0 — 440,0)
= 0,422xr/c = 1519kr/ua
roe ¢ = 0,95 - koadhdULMEHT UCNONb30BaHNS TEMMOTHI.
KonunyectBo C3KOHOMIMEHHOrO NPUPOAHOro rasa 3a 1 yac
B, - Q _ D(i"-i") _ 1519-(2800,0 - 4400) _ 11380 /4 ’Fﬂe
Q'n Q'n 35000-0,9
Q! =35000 kx/M3 - TennoTta cropaHus NPUPOLHOrO rasa;
n=0,9 - koacpnuneHT nonesHoro AencTeuns.
"ogoBasi 9KOHOMMSA MPUPOAHOTO ra3a
B = B, -24-360 = 11380-24-360 = 983232,0 M Iton
CTOMMOCTb C3KOHOMIIEHHOIO MPUPOAHOIO rasa
S = kA =4,5-9832320 = 4424544 py6/ron,
raoe k =4,5py6/m® - ctommocTtb 1 M3 npupogHoro rasa.
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10.3. MeToauyeckue marepuansl,
onpepensowme npoueaypbl OLeHUBAaHUA 3HAHUW, YMEeHUI, BNageHui (HaBbIKOB U (MNK)
NPaKTUYECKOro onbiTa AEATENbHOCTU), XapaKTepuU3yoLWmx atanbl hopMUpoBaHMA KOMNETEHLUN

10.3.1. YcnoBua gonycka oby4yalroLwerocs K caaye 3aveta U NnopanokK NnMKBMpaaumm akagemMmmueckomn
3310/ DKEHHOCTHN

lMonoxeHne o npoBeaeHnn TeKyLlero KOHTPOJIA ycneBaeMoCTun U I'IpOMe)KYTOLIHOIZ arrecrtauunm

obyuvaromxcs

10.3.2. ®opma npoBeAeHUsl MPOMEXKYTOYHOM aTTecTauum No gUCLUNInHe

yCTHas

10.3.3. OcobeHHOCTM NpOoBefeHMA 3a4eTa

X nMcbMeHHas

KOMMNbOTEPHOE TECTUPOBAHNE

nHaa*

Bpelvm Ha noaroToBKYy 20 MWH, B 3TO BpeMA BXOOUT NOArotoBka OTBETa Ha TeopeTuyecKue BOrMpoChbl U
pelwieHne 3agadn. K OTBEeTYy npunaraeTcA NMUCbMEHHbIA KOHCMEKT.

P
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