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1. BBEOEHME K PABOYEN MPOrPAMME OAUCLMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

BasoBasi I:I ObsnasartenbHas l:l JononHuTensHo
Bnok 1: aBnsieTcsl hakynbTaTMBOM

BapuaTtusHasg IZI Mo BbIGOPY I:I

1.2. Uenb aucumnnuHbl

noaroToBka CrneuuanucToB TEMNIO3HEePreTMKOB, CMOCOOHBLIX MPOEKTMPOBATbL M 3KCMyaTUpOBaTb MeYHble
YCTaHOBKKW,  cogopereHepaumoHHble  KOTeflbHble  arperatbl W Opyroe  BblCOKOTEMMepaTypHoe
TennoTexHorornyeckoe obopyaoBaHue.

1.3. 3a.qaqu ANCUUNTINHDbI HAY4YUTb BbINONMHATbL UHXEHEpPHbIe paC‘-IéTbI TOMOYHBbIX N TEMNNOMAaCCOOOMEHHbIX
npoueccos B obnacTtu BbICOKOTeMHepaTypHOVI TEennoTexHoN1I0rmn, CoCTaBliATb, pellaTtb U aHannM3npoBaTb
ypaBHEHNA MaTtepunarnbHOro n TensioBoro 6anchoa, NPUHNMATb 3KOHOMUYECKU obocHoBaHHble peweHunda B
obnactn aHeprocbeperaroLmx MepOnpPUATUIA.

1.4. NMepeyeHb NNaHMpyeMbIX pe3ynbTaToB 00y4eHUsl NO AUCLMMNIIMHE, COOTHECEHHbIX C
nraHUpyeMbiMU pe3yribTaTaMU OCBOEHUS o6pa3oBaTesibHOWN NporpamMMbil

Koa

OTan dopmMmpoBaHust
KOMNeTeHLUN dopmynupoBka KoMneTeHL MM

MK-1 CMOCOBOHOCTBIO yYacTBOBaTb B cOOpe M aHanm3e NCXOAHbIX
OaHHbIX NS NPOEKTUPOBaHMS 3HEProoObEKTOB U X
3M1EMEHTOB B COOTBETCTBUM C HOPMATUBHOM
[OKyMeHTaunen

MnaHupyemble pe3ynbTaTbl 0Gy4eHuUs

3HaThb:

nepeaoBble MeToAdbl yNpaBneHus NpoM3BOACTBOM, nepefayn u notpebneHus aHeprunm u npuMeHsieMoe
aHeprocbeperatoliee obopynoBaHue; MeToabl NpoBeAeHUs aHepreTudeckmx obcnenoBaHuin notpeburenen
3HepreTMYecKknx pecypcoB; TuNoBble 3Heprocbeperatoime MeponpuUATUS B IHEPreTUdecKux MU
TEXHOMOrMYECKNX YCTAaHOBKAX, TEMIOBbLIX U 3NTEKTPUYECKUX CETAX, 3A4aHUSX U COOPYKEHUSX.

YMmeThb:

OLleHMBaTb 3HepreTU4eckyo adppekTMBHOCTL 060PYAOBaHNS, TEXHONOIMYECKNX YCTAaHOBOK, NPON3BOACTB;
OLleHMBaTb SKOHOMMU IO SIHEPrETUYECKMX PECYPCOB 3a CHET NPOBEAEHMS 3HeprocbeperatLLmMx MeponpUsaTUR.
Bnapetb:

HaBblKaMy COCTaBIEHUA U aHanusa sHepreTnyeckux GanaHcoB annapaTtoB, TEXHOMOrMYecKMx YCTaHOBOK,
3[4aH1N U COOPYKEHUIN, NPOMBILLMEHHbIX NPEANPUSATUN U KOMMYHamNbHbIX NOTpebuTenen.

1.5. AucumMnnuHbl (NPaKTUKK) obpa3oBaTeribHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo
c¢hopmMupoBaHue KOMNeTeHUMN, yKa3aHHbIX B n.1.4:
OvcumnnuHa 6a3upyeTcst Ha KOMNETEHUMSIX, COOPMUPOBAHHbBIX HA NpeablayLeM ypoBHe 06pa3oBaHms.

2. COOEPXAHUWE OUCLUUNIINHDbI

O6bem (4achl)

HanmeHoBaHue n cogepxaHue
yyebBHbIX Moaynen, Tem n popm KOHTpons

O4HOE
0byyeHune
OYHO-
3a04Hoe
obvyeHue
3a04Hoe
0byyeHune

Yye6HbI Moaynb 1. BbicokoTeMnepaTypHble YCTaHOBKU U 3HeprocbepexeHue
Tema 1. MNMpombiwneHHblie neun. OCOBEHHOCTN OpraHM3auumn TOMOYHbLIX MPOLECCOB B
NPOMbILLIIEHHBIX Nevax. Knaccmuduvkaums neyen no TeXHONOrMYeCKMM NpusHakam u
KOHCTPYKTMBHOMY MCMOSTHEHMIO. 30 30
"openku ang neyvHblxX YCTaHOBOK. PacyéT ropenoyHbiX YCTPOUCTB M TOMOK 4SS NeYen.
YpaBHeHue TennoBoro 6anaHca neyvn. K neyn

Tema 2. PereHepaumss TennoTbl BbICOKOTEMMNEPATYPHbIX YCTaHOBOK. KoTnbl-
yTunmnsatopsl. TennogukaLmoHHble TennoobMeHHUKN. Mokpble ckpyb6epbi.

Tema 3. YnaBnuBaHue BpeaHbIX ra3oBbiX U MbINEBUAHbIX BELLECTB C Lenbto
npeaoTBpaLleHns 3arpa3HEHUs OKpyXXatoLlen cpeabl. YnaBnuBaHue TeXHONOrmM4ecku

30 30

30 31
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Ob6bemM (4achl)

HavmeHoBaHve v cogepxanve oS .85 88
o o
y4ebHbIX MoAynen, Tem n popm KOHTPOns 21239 3
331388 8&
O O O
[¢] ®g ®o
LileHHbIX ra30006pasHbIX 1 NblINeBUAHbIX BELECTB. YTUnn3aums Tennotbl NapoBbiX
KOTIOB.
Tekywmn koHTponb 1. Tect 2

Y4yeBHbIN Moaynb 2. MpupoaHble TONNMBA U roproYvne oTXoAabl

Tema 4. Tennosow GanaHc Tonku. YCTOMYMBOCTb TOMOYHOro npolecca. Passutue
ropsiLero hakena npu cxuraHum rasa. OpraHusaums npouecca CXUraHus Xuakoro
Tonnuea. BnuaHue pacnbina Ha MHTEHCMBHOCTbL npouecca ropeHud. NogrotoBka u | 20 24
CXKuraHvwe OpeBecHOM Kopbl 1 0TxoaoB. [loaroToBka u cxuraHve nurHuHa. CxuraHune
Buonormnyeckoro mna.

Tema 5. MNasndpukauuna TBEpabIX ToNNUB. IHTEHCHdUKaLMs npoLeccoB rasudukaLmm.
MeTtoamka pacuyéTa npoueccoB rasudukaumm TBEpPAOro Tonnuea. KoHCTpyKuuu 20 24
rasoreHepaTopoB. OuucTka reHepaTtopHoro rasa. Cxembl rasoreHepaToOpHbIX
CTaHLUMN.

Tema 6. PereHepauus wenokoB. OpraHusaumss TOMOYHbIX MPOLLECCOB B
copopereHepauunoHHbix Kotnooarperatax (CPK). OcCHOBHble 3aKOHOMEpPHOCTU W 20 o
noBbIleHne 3¢pPeKTUBHOCTM TOMOYHBIX NpoueccoB B CPK. CHMKeHMe XMMUYECKON 1
MEeXaHWYEeCKOM HEMOJTHOThI cropaHus. MeponpmsaTnsi No CHXXEHUIO yHOCA.

TeKywmnn KoHTponb 2. TecT 2
Y4yeBHbI MoAynb 3. QHeprocbepexeHe U IHeproayauT Ha ob6bekTax Tensno3HepreTukn u B XKKX
Tema 7. Cnocobbl 3KOHOMMUM TOMNNUBHO-3HEPreTUYECKUX pecypcoB. TennocHabxeHne 15 15

1 TMNOBble 3Heprocbeperatome meponpuatmsa B XKKX.
Tema 8. OueHka aHeprocbepexeHns B TENNOTEXHONOMMYECKUX NpoLieccax u

ycTaHoBkax. MeToauka v opraHusaumns nposeaeHnst aHeproayanta. Buabl 15 20
3HeproayamTta
Tema 9. OpraHmnzaums yyeTa TOnnMBea, TENNOBON U SNEKTPUYECKON SHEPTUU, BOAbI U 15 15

cXaTtoro Bosgyxa
Tema 10. OueHka 3HeprocbepexeHnsi B TEMSIOTEXHOMOMMYECKUX NPOLIeCcax n

yCTaHOBKax. QHepreTU4ecKmin NacnopT NPOMbILLUIIEHHbIX NPEANPUATUA N 0O BEKTOB 15 20

HKKX

Tekywmn koHTponb 3. Tect 2

Tekywmn koHTponb 1-3. KoHTponbHas paboTta 10

MpomMexXyTOYHbIN KOHTPOIIb MO AUCLUNIIMHE IK3aMeH 36 9
BCEIlo: | 252 252

3. TEMATUYECKWIA NMNAH

3.1. llekuum
Homepa O4yHoe 06y4yeHne O4HO-3a04HOE 06y4YeHMEe 3ao4yHoe oby4eHune
H Ob6bem Howme O6bem Howme Ob6bem
U3y4yaemMblX TeM oMep P P
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (vacbl)
1 7 4 9 2
2 7 2 9
3 7 2 9
4 7 4 9 2
5 7 4 9 2
6 7 2 9
7 7 4 9
8 7 2 9 2
9 7 2 9
10 7 2 9
BCEIO: 28 8
3.2. MpakTnyeckme U ceMMHapPCK1e 3aHATUA
Homepa OuyHo-3a04HOE
M3yuAEMBIX HaumeHoBaHne OuyHoe 06y4eHne obydeHme 3aoyHoe oby4yeHne

Pra
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Tem 1 hopMa 3aHATUIA Howmep Obbem Howmep Obbem Howmep Obbem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)

Pacuér ropenoYHbIX
YCTPOMCTB W  TOMOK  Ans
neven. YpaBHeHne
1 TennoBoro GanaHca neuw. 7 2 9 2
KMNA neun

MeToguka pacyéta
NPOMBbILLIIEHHBIX NEYeWn.
KoTnbl-yTununsaTopsl.

2 TennodurkayoHHbIe 7 2 9
TENN006MEHHNKM
YnaBnvBaHue BpeaHbIX
rasoBbiX W MNbINEBULAHbIX
BELLECTB C Lienbio
npeaoTepaLleHust
3arpsi3HeHns oKpyxaroLlen
cpegpl

Onpepenexve TEennoTbl
CropaHuvs TOnfMBa 1 roproymnx
BELLECTB.

Tennosow 6anaHc TOMKW.
YCTONYNBOCTb TOMOYHOIO
npotiecca

MeTtoguka pacyéta
npoLieccoBs rasudukarum
TBEPOOro Tonnuea.

5 KoHcTpyKuum 7 2 9 2
rasoreHepaTtopoB. OuucTka
reHepaTopHoro rasa. Cxembl
rasoreHepaTopHbIX CTaHLUMI
YTunusaums Tennothbl

6 yXOAALWMX ra3os. Tennosomn 7 1 9
©6anaHc CPK
MeToaunka cbopa

7 WHpopmaumm o noTpebneHun 7 1 9
3HEpPropecypcos

8 MeToguka n opraHMsaumsa 7 1 9

npoBeAeHns dHeproayamTa.
OpraHusauus yyeTta Tonnuea,
TENSIOBOW N 3NEKTPUYECKON

9 7 1 9
3Hepruun, Bogbl U cxxaToro
BO3ayxa
OHepreTnyeckmmn nacnopt
10 MPOMBILLNEHHbIX 7 1 9
npeanpusatTMin 1 0ObEKTOB
HKKX
BCEIO: 14 4

3.3. JlabopaTopHble 3aHATUA

OuyHO-3a04HOE

Homepa
VI3yHZeI€IbIX HanmeHoBaHue OuHoe oby4eHune oBydeHme 3aoyHoe obyyeHne
Tem nabopaTopHbIX 3aHATUN Homep OGbem Homep OGbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)

McnbiTaHne aspodoHTaHHOM
1 YCTaHOBKU CO B3BELLUEHHbIM 7 4 9 4
CNoeM Ccbiny4yero Marepuana
OnpegeneHne TennoTbl
CropaHusi BTOPUYHbIX

2 7 4 9 4
TONNMBHBLIX PECYPCOB
(opeBecrHoOM LWenbl)
WccnenoBaHme TennoobmeHa

2 B ra30->XMaKoCTHOM 7 4 9

annapare.
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4. KYPCOBOE NPOEKTUPOBAHUE
4.1. lenu un 3apa4m KypcoBou paboTbl
He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa H OuyHoe 06y4eHne QuHo-3804HOe 3aoyHoe obyyeHne
Maydaembix anMeHoBaHune 3 obyyeHne
Tem nabopaTopHbIX 3aHATUN Homep O6vem Homep Obbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
> WccnepoBaHne TennoobmeHa 7 4 9
B ra3o-rasoBom annapare.
MopenuposaHue paboThl
4 YCTaHOBKU C KUMALLUM CIIOEM 7 4 9 4
(TOMKKM C KMMALLMM CrOEM)
WccnenoBaHne KUHETUKM
4 KOHBEKTUBHOW CYLLIKW 7 4 9 4
Tonnuea (topda)
OnpegeneHune ckopocTu
6 BUTAHUA N KoadhpuumeHTa 7 2 9 2
dopMbl YacTul,
7 OnpepeneHne TennoThbl 7 5 9
napoobpasoBaHusi.
BCEIO: 28 18

Howmepa O4yHoe 06y4eHne OuHo-3a04Hoe 3aoyHoe obyyeHne
y4e6HbIX dopma Y obyyeHve y
mogayne, no
KOTOPbIM KOHTpOJ:IFl Homep Kom-Bo Homep Kon-86 Homep Kon-80
npoBoOAMTCA SHaHuu cemectpa cemecTtpa cemectpa
KOHTPOS1b
1,2,3 Tect 7 3
1-3 KoHTponbHasa pabota 9 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKOLIEIOoCA

OuyHO-3a04HOE

3aoyHoe obyyeHve

Buabl camocTosTenbHoi paboThi Outoe 0byqerme oByueHme
o6yqa}ou.|,eroc;| Homep Ob6bem Howmep O6bem Homep O6bem

cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)

YCBOEHNE TeOpeTUYECKOro MaTepmnana 7 70 9 128

[MoaroToBKa K NPakTUHECKUM 3aHATUSAM 7 36 9 35

MogroToBka k nabopaTtopHbIM paboTam 7 40 9 40

BbinonHeHne gomallHux 3agaHuin 9 10

(koHTpOonbHOM paboThl)

[MoaroToBKa K 9K3aMeHy 7 36 9 9
BCEIO: | 146+36 213+9

7. OBPA3OBATEJIbHbIE TEXHOJNOIMN'MA

7.1. XapaKkTepucTuKa BUAOB U UCMOSb3yeMbIX UHHOBALMOHHbIX DOPM y4eGHbIX 3aHATUN
He npegycmoTpeHbl

7.2. Cuctema oueHMBaHUS yCNeBaeMOCTU U AOCTUKEHUN 00yYaroLWMXCA AN NPOMeXyTOYHOMN
aTTecTauum

TpaaAMUMOHHaA | X 6aJ'IJ'IbHO-peIZTI/IHFOBaF|

8. OBECIMNEYEHUE OUCLUUTMJIUHDI
8.1. YuebHasa nutepatypa
a) ocHoBHas y4ebHasi nutepaTypa
1. CtpenbHukoB H.A. QHeprocbepexeHne [OnekTpoHHbIA pecypc]: y4ebHuk/ CtpenbHUKoB H.A.— OneKTpoH.
TEKCTOBbIE JaHHble.— HoBocnbupck: HoBocnbupcknin rocysapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET,
2014.— 174 c,
pexum goctyna - IPRbooks -http://www.iprbookshop.ru/47729
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2. Knumosa I'.H. SHeprocbepexeHre Ha NPOMBbILLIEHHbIX NPeANPUATUAX [SNEKTPOHHbIN pecypc): yuyebHoe
nocobue/ Knumosa IN.H.— 3nekTpoH. TeKCTOBbIE AaHHble.— TOMCK: TOMCKUA NONUTEXHUYECKUIA
yHuBepcuteT, 2014.— 180 c,
pexum goctyna - IPRbooks -http://www.iprbookshop.ru/34743
0) gononHuTenbHasa yyebHas nuTepartypa
1. MocawkoB M.B. QHeprocbepexeHune B cucteMax TennocHadxeHus [QNeKTpoHHbIN pecypc]: ydebHoe
nocobue/ NMocawkoB M.B., HemueHnko B.U., Tutos I'./.— DnekTpoH. TekcToBble AaHHble.— Camapa:
Camapckuin rocygapCTBeHHbIM apXUTEKTYPHO-CTpouTenbHbI yHuBepcuteT, 36C ACB, 2014.— 192 c,
pexum goctyna - IPRbooks -http://www.iprbookshop.ru/29799
2. benoycos B.H., CmopoawnH C.H., JTakomkun B.KO. OcHoBbl aHeproayamta 06beKTOB. QHEPreTU4ECKMI
nacnopt npegnpuatus: yyebHoe nocobue. CIM6ITYPI. Cr6., 2014. 80 c.,
pexuM gocTyna - OnekTpoHHas bubnuoteka MeToANYECKUX ykasaHui, y4ebHO-MeToan4eckux nocobmn
BT http://nizrp.narod.ru/metod/kpte/8.pdf4
3. benoycos B.H., CmopoaunH C.H., JlakomkuH B.KO. Cuctembl 1 y3nbl yyeTa pacxona SHepropecypCcos:
y4yebHoe nocobue. CM6ITYPII. CI6., 2014. 20 c.,
pexum gocTtyna - QnekTpoHHasa onbnmnoteka MeToau4eckmx ykazaHum, y4ebHO-MeToanYeckx nocooun
BLWT3 http://nizrp.narod.ru/metod/kpte/7.pdf
4. laxHuH B.A. QHepreTuyeckoe obcnenoBaHue. Heproayaut [ONeKTpoHHbIN pecypc]/ LaxHuH B.A.—
OneKTpPOoH. TekcToBble AaHHble.— M.: HTepHeT-YHuBepcuTeT NHdopmaumoHHbix TexHonorun (MHTYUT),
2016.— 144 c,
pexum goctyna - IPRbooks -http://www.iprbookshop.ru/39662
8.2. NMepeyeHb yyebHO-MeTOAMYECKOrO ob6ecnevyeHusi Ansi cCaMoCTosiTeNbHOM paboTbl oby4yarowmxcsi
no AvcuunnuHe
1. Benbckuin A.T1. QHeprocbepexeHne B TENTOSHEPTETUKE U TEMNNOTEXHONOMMUAX [SNEKTPOHHbBINA pecypc] :
aneKTpoH. y4eb. nocobue / A.lN. benbckuin, B.FHO. JlakomknH, C.H. CmopoawnH; CTM6ITYPI, kad. npom.
TennosHepreTukn. — CI16, 2012. — 136 c. — 36C BLUT3:
http://lwww.gturp.spb.ru/fkl/fpe/kaf/pte/lakomkin/drying2.htm
8.3. NepeyeHb pecypcoB nHhOPMaLMOHHO-TENIEKOMMYHUKaLMOHHOM ceTu "UHTepHeT",
Heo0Xo04UMbIX AJisi OCBOEHUA AUCLUNIIUHBI
1. SHeprocbepexeHne B TENNOSHEPreTUKE N TEMNJTOTEXHONOMNAX:
http://www.gturp.spb.ru/fkl/fpe/kaf/pte/lakomkin/energysave.htm
2. MNopTtan no aHeprocbepexeHmio:
http://www.energosovet.ru/stat.php
3. buoanepretuka: http://www.btgworld.com/index.php?id=147&rid=33&r=references
4. BorHoBas aHepreTuka:
http://www.wavegen.co.uk/about_wave_energy_info_schools_wave_whistles.htm
5. MNepeBog LEMEHTHbIX NeYven Ha aHeprocbeperatoLme TEXHOMOMNK:
http://www.nii-cement.ru/suh.htm
8.4. NepeyvyeHb MHPOPMALMNOHHBLIX TEXHONOIMNA, UCNOJIb3YyEeMbIX NPU OCYLLEeCTBIIEHUHU
obpa3soBaTenbHOro npouecca nNo AUCLMNIINHE, BKIOYasa nepeyeHb NPorpaMMHOro oéecneyeHus m
MH(OPMALMOHHBbIX CMPAaBOYHbLIX CUCTEM
1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013
8.5. OnucaHue maTtepuanbHO-TeXHU4YEeCKOM 6a3bl, HeO6X0AMMON ANSA OCYLUEeCTBIeHUsA
obpasoBaTenbHOro npouecca no gUCUMUNIINHe
1. AyauTtopusi ¢ MyrnbTUMEANAHBIM y4€OHBIM KOMMEKCOM
8.6. UHble cBegeHna u (Mnu) matepuansl
KomnbloTepHble npeseHTaunu, nnakaTtbl, kKatanorn o6opyaoBaHus, EMOHCTPAaLMOHHbIE U
pasgaTtoyHble maTtepuansl

9. METOANYECKHUE YKA3SAHUA ONA OBYYAKOLWKNXCA NO OCBOEHUIO

OnCuUUnJInHbI
Buabl yuebHbIx
3aHATUIA U
caMocCToATEelNbHadA OpFaHVI3aLI,VI$| AeATenbHOCTU o6yl4a|ou.lerocn
paboTta
obyyvaromxcs
Jlekumn PaboTa ¢ KOHCMEKTOM JTEKLUA, MPOCMOTP PEKOMEHAYEMOW NUTEpPaTypbl
MpakTnyeckue PaboTa ¢ KOHCMEKTOM NEKLNIA 1 NPaKTUYECKUX 3aHATUIA; NOAroTOBKA OTBETOB K
3aHATUSA KOHTPOJbHBIM BONPOCaM, TECTOBbIM 3aaHusIM; peLleHne pacyeTHO-rpadn4eckmx
3aaHuii; pelleHre 3a4ad no anropuTmy.
JTabopaTopHble JlaBopaTopHble 3aHATUS CNOCOBCTBYIOT Pa3BUTUIO MPAKTUYECKUX HaBbIKOB BNaaeHust
paboThbl n3y4yaembiM 000pPygOBaHUEM N TEXHOMOMMSMUN B NPOLIECCE B3aMMOAENCTBMUS CO
crneymnansHoO pa3paboTaHHbIMKU NabopaTopHbLIMK YCTaHOBKaMM U, NpeanonaratT
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Buapbl y4ebHbIx

3aHATUN U
caMocCTodTerNnbHaaA OpraHM3au,m| AedaTernbHOCTU 06yqa}ou.leroc;|
paboTa
oby4aroLmxcs

npoBeAeHne y4ebHOro akcnepMmMeHTa Ha nabopaTopHoN ycTaHOBKe (nog
pyKOBOACTBOM npenogasaTens)
CnepgyeT npeaBapuTeNbHO U3Yy4NTb METOAMYECKME YKa3aHNs MO BbINOSTHEHUIO
nabopartopHbIx paboT

CamocTodaTenbHas | 3HaKOMCTBO C LOMOMHWTENIbHOW NUTepaTypow, BKIOYas CNpaBoOYHble W34aHus,

paboTta 3apybexHble UICTOYHMKN. BbINONTHEHNE KOHTPONbHOM paboTbl (3/0).

Mpwv noAroToBKe K 3k3ameHy HeoGXoaMMo npopaboTaTb KOHCMEKTbI NEKUMIA 1
MPaKTUYECKUX 3aHATUIA Kypca Y PEeKOMEHOYEMYH NMTepaTypy.

ONA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10. ®OHA OLLIEHOYHbIX CPEACTB

10.1. OnnucaHume nokasareneun un KputepueB ouleHUBaHUA KOMMeTeHUUn Ha Pa3fInyHbIX 3Tanax nx
CbOpMMpOBaHVIFI, onucaHue LwKan oueHnBaHusA

10.1.1. NMoka3aTenu oLeHUBaAHMA KOMNETEHLIMA Ha 3Tanax ux ¢popmMmmpoBaHusi

MeTOoAbl MPOBEOEHUS 3HEPreTUYECKNX
obcnepoBaHuii noTpebutenen
3HEpPreTMYeCcKNX pecypcoB; TUMOBbIE
3Heprocbeperatowme MeponpusiTus B
3HEPreTMYEeCcKNX N TEXHOMNOMMYECKNX
yCTaHOBKaXx, TEMNOBbIX U 3NEKTPUYECKUX
CEeTSIX, 34aHUSIX U COOPYKEHUAX

cnocobeH oLeHMBaTL SHEPreTUYECKYIO
appexkTnBHOCTL O6OPYAOBAHMS,
TEXHOMNOrMYECKNX YCTaHOBOK, NPOU3BOACTB;
OLleHMBaTb SKOHOMM IO SHEPreTUYECKMX
pPEeCypCcoB 3a CYET NpoBeAEHWS]
3HeprocbeperaoLwmnx MeponpuaTui
OEMOHCTpupyeT BrageHune HaBblkaMu
COCTaBIIEHUS M aHanu3a 3HEepreTUYecKnx
OanaHcOB  annapaTtoB,  TEXHOJIOMMYECKMX
YCTaHOBOK, 34aHun " COOpPYXEHWU,
MPOMbILLIIEHHbIX npeanpuaTuin "
KOMMYHarnbHbIX NOoTpebuTenen

Koa HanmeHoBaHue MpenctaBneHne
KOMMeTeHLMn . OLIEHOYHOro OLIEHOYHOro
MokasaTenu oueHMBaHNS KOMNETEHLUI
(aTan ocBoeHus) cpencTtea cpencTtea B hoHae
MK-1 (1) npeacTaBsnseT nepeaosble METoAb! YcTHoe MepeyeHb
yrpaBneHusa npoM3BoACTBOM, Nepeaayun n cobecepoBaHue BOMPOCOB K 3a4eTy
noTpebneHns aHeprun n NpuMeHsemMoe MpakTuyeckoe (47 Bonpocos)
3Heprocbeperatoiee obopygoBaHue; 3afjaHue 3agaum (18 wTyK)

10.1.2. OnucaHue WKan v KpuTepueB oLeHUBaHUA CPOPMUPOBAHHOCTU KOMMNETEeHLIMN
Kputepum oueHnBaHusa cchopMMpoBaHHOCTU KOMMNETEHL UM

OueHKa no Kputepumn oLeHmBaHnst coOpMUPOBAHHOCTM KOMNETEHLNI
TpaguLMOHHON

Lkane YcTHOe cobecenoBaHue MpakTnyeckoe 3agaHve
MonHbIN, ncyepnbIBaOLLMI OTBET, ABHO KauyectBeHHOe n 6e3ombovHoe
OEeMOHCTpUpYLLUN rnybokoe NCNONHEHNE BCEX ANIEMEHTOB 3alaHus

OTIIMYHO noHVMaHue npegmeta. YmMeHue NMOMHOCTbIO COOTBETCTBYIOLLIEE BCEM
NPUMEHATb TEOPETUYECKME 3HAHUS ANS npegbsBngeMbiM TpeboBaHMAM.
peLleHnsa NpakTMyYeckmx 3agay
OTBeT CTaHAapTHbIN, B LENTOM NmetoTcsa oTaenbHble HECYLEeCTBEHHbIE

Xopotuo OLNBKYM, He BRUSIIOLLME Ha OBLLWI

Ka4yeCTBEHHbIN, OCHOBAH Ha BCex
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06s13aTeNbHbIX NCTOYHMKAX
uHcpopmaumn. MNpucytcTeytoT
HebonbLune Npobernbl B 3HAHUAX UK
HECYLLIECTBEHHbIE OLLUMGKN.

pesynbTar.

yooBneTBoOpuUTesNibHO

OTBeT HenormHbIN. [Mpy NOHUMaHUM
CYLLHOCTW NnpeamMeTa B LiefloM
MPUCYTCTBYIOT CYLLECTBEHHbIE OLLUMOKM
unu npobenbl B 3HaHWAX cpasy no
HEeCKOMbKMM TeMaMm, He3HaHue
(nyTaHuua) BaXHbIX TEPMUHOB

3agaHuve BbINONTHEHO NMOMHOCTLIO, HO C
MHOFOYMCINEHHBIMU CYLLLECTBEHHBIMU
oLumnbkamu.

HeyOoBJ1eTBO-
pUTENBHO

HecnocobHoCTb OTBETUTL Ha BOMPOC
6e3 nomoLun ak3ameHatopa. HesHaHue
3HAYUTENBHOM YacTh NPUHLMNNANbLHO
BaXXHbIX 3NIEMEHTOB AUCLUMITUHBI.
MHorouyucneHHble rpybble owmnbku.
MonbITka cnuckiBaHWS, NCMOSb30BaHUSA
HepaspeLleHHbIX TEXHUYECKNX
YCTPOWNCTB N NOfb30BaHUS
noAcKaskomn gpyroro 4YenioBeka (BHe
3aBMCUMOCTM OT YCMELUHOCTUN TaKOM
NonbITKK).

OTcyTCTBI/Ie OHOIro UM HeCKOoNbKnX
oba3aTenbHbIX 3NeMEHTOB 3adaHns,
npeancrasneHne '-Iy)KOl71 pa60Tb|, nnarmar,
nnbo oTkas oT npencraBneHna pa6OTbI.

* CywyecmeeHHble oWubKu — HedocmamoyHas aiybuHa u 0CO3HaHHOCMb omeema (Harpumep, cmyOdeHm He CMo2
npuMeHUMb meopemuyeckue 3HaHus Onsi 06 bACHeHUS AeneHul, 0711 ycmaHO8eHUs MPUYUHHO-CedCmeeHHbIX csi3el, CpasHeHuUs u
Knaccugukayuu sseneHud u m.o.).

* HecyujecmeeHHble owubKu — HerosmnHoma omeema (Harpumep, yryuweHue us suda kako2o-riubo HexapakmepHo20 ghakma,
00MosIHeHUST MPU OMuUCaHUU MPOUecca, S8eHuUs], 3aKkoHoMepHocmel u m.0d.); K HUM Mo2ym 6bimb OMHeCeHbl 02080PKU, AOMyWEeHHbIE
fpu HegHUMamesbHoCMuU cmydeHma.

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUA UM UHble MaTepuanbl, Heob6xoAMMble ANA OL,EeHKN 3HaHUW,
YMeHUMN, HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU, XapaKTepusyrLwme atanbl (popMUpoBaHus

KOMNeTeHLUUMn

10.2.1. MepeyeHb BONPOCOB, pa3paboTaHHbIA B COOTBETCTBMMU C YCTaHOBJNIEHHbLIMU 3TanamMu
dopMUpoBaHUsA KOMNEeTeHUUN

Ne Ne
n/n dopmynunpoBka BONPOCOB TeMb!
1 | Cnocobbl 3KOHOMUW TOMMNBHO-3HEPreTUYECKUX PECYPCOB B TEMMO3HEPreTUKE U 7
TENNOTEXHONOMUSAX.
2 | TennoBou 6anaHc cogopereHepaunoHHOro KOTENbLHOro arperaTa. 6
3 | OueHka sHeprocbepexxeHns B TeNNOTEXHONOrMYEeCckux npoueccax u ycraHoskax: KMNA v 7
yAaenbHble pacxogpl.
4 | KNA CPK: TexHONOrMyeckni 1 aHepreTuyecKmm. 6
5 | Tennoeow 6anaHc TennomMaccoobMeHHON YCTaHOBKM ANS HarpeBaHns n3genum: 1
3HepreTudeckumn n texHonormndeckmn Kri.
6 | KoTnbl-yTunusatopbl: BOAOTPYOHbIE, AbIMOrapHble, C MPUHYAUTENBHOM LUPKYNALNEN. 2
YpaBHeHMe TennoBoro GanaHca.
7 | Knaccudmkaums neyHbix ycTaHOBOK. CxeMa aHeprocbepexeHmns 3a CHET CHDKEHMS 1
TemnepaTypbl MPOAYKTOB CropaHus.
8 «[nybokoe» oxnaxgeHue yxoasilux rasoB Npu eCTECTBEHHOW TAre. 2
9 | [lomeHHas neyb, TeNNOBON GanaHc. 1
10 «nybokoey oxnaxgeHue yxoasimx ra3oB C KaMepow CMeLLEHMS. 2
11 | JomeHHas neyb: KMN/O. 1
12 | YTunmsaumsa TennoThbl YXO4sLWmMX ra3oB B KOHTAKTHOM TeMNnoobMeHHMKe ¢ 2
akTuBMpoBaHHbIMU Hacagkamu (KTAH). YpaBHeHne TennoBoro 6anaHca.
13 | MeToguyeckune neyu: cxema, TennoBon danatc. 1
14 | Pekynepauusa TennoTbl B BO3gyxonogorpeBaTene ¢ kKepamnuieckumm Tpydoamm. YpaBHeHmne 2
TEennoBoro banaHca.
15 | Pac4yeT onutenbHOCTM HarpeBa Matepuana B METOANYECKMX Nevax 3a CHET KOHBEKTUBHOTO 1
TennoobmeHa.
16 | OpraHnyeckune otxogpl LIBI, aneMeHTHbIN COCTaB 1 TEMOTA CropaHus. 4
17 | Metogn4deckas neyb: HasHadveHune, KI/. 1
18 | QHeprocbepexeHne Npu CXXUraHMm UrHuHa. 4
19 | UsBecTeobxuratenbHble NeYn: Ha3HayYeHne, ypaBHEHNE TeNNoBoro banaHca. 1
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20 | OHeprocbepexeHue nNpu cxuraHnm 6rnonornyeckoro nna. YpasHeHve Tennosoro BanaHca. 4
21 | TyHHermnbHbIE NeYn: cXxema, TENoBon GanaHc. 1
22 | OHeprocbepexeHue npu cxuraHny cepbl. Pacxog nony4eHHOro napa. 4
23 | TyHHenbHbIE Neyn: pacyeT ANUTENbHOCTU HarpeBaHUsa MaTepuana B TYHHEeIbHOW NeYHOom 1
YCTaHOBKM.
24 | DHeprocbepexeHume Npu CXUraHny Cyrnb@UTHbIX LLEeNOKOB HA MarHUEBOM OCHOBaHUU. 4
25 | DneKkTpudeckne nevn: neyn ConpoTUBIIEHUS, AYroBble NeYvn, MHOYKLMOHHbIE NneYn, 1
TenmnoBoOW pacyeT.
26 | CocTtaB 1 TennoTa cropaHusi KOpbl U PEBECHbBIX OTXOO0B. 4
27 | Tepmunyeckas nepepaboTka TBEpOOro TONMMBa: Cyxasd NeperoHka, NofyKoKCoBaHwme, 5
KOKCOBaHue.
28 | lNMoarotoBKa KOPbLEBbLIX U APEBECHbBIX OTXOA0B K CXKUIaHuIo. 4
29 | Nasucmkaumsa TBepAoro TonaneBa: CXxema rasoreHeparopa, KMHeTuka rasmdukaumm. 5
30 | CxuraHne KOpbeBbIX OTXOO0B B TOMKE C HAKITOHHOW KOFTOCHMKOBOW HEMOLBUXKHOW 4
pelueTkon. TennoBor GanaHc TOMKW.
31 | Masudmkauyusa TBEpAOro TONNMBA: MaTepuanbHbii 6anaHc, cxema BKIoYeHUs 5
rasoreHepartopa.
32 | CxwuraHne kopbeBbix 0Txog0B B Tonke LIKTU nm. MNMonsyHoBa. Tennosow 6anaHc TOMKu. 4
33 | MNasndmkauusa TBephoro Tonmea: TENNOBOM GanaHc. 5
34 | CxuraHne KopbeBbIX OTXOO0B B TOMKE C KUNALWMM crioeM. TennoBon 6anaHc TOMNKW. 4
35 | Cxema npon3BoACTBa CynbaTHON LENonosbl, XMMMU3M pereHepaumm XMMnkaToB. 6
36 | CxuraHne KOpbeBbIX OTXOO0B B TOMKE C KUMSLLMM CITOEM U C NMpeaBapUTENIbHON 4
rasndvkaumnen. Tennosor 6anaHc TOMKMW.
37 | CeowcTBa YepHOro cynbgaTHoro LesnokKa. 6
38 | CxuraHne KOpbeBbIX OTXOO0B B TOMKE C MOABMKHbIMU KOMOCHWKaMn. TennoBon 6anaHc 4
39 | CopopereHepaLMoHHbIe KOTeNbHbIE arperathbl; cxema CPK, HasHavyeHue TeXHoMornyeckoe 6
N SHEepreTuyeckoe.
40 | CxuraHue KOpbeBbIX OTXOA40B B ckopocTHoM Tornke B.B.MomepaHueBa. Tennoson 6anaHc 4
41 | Buabl 3HeproayauTta 8
42 | MeTtoauka n opraHusauusa aHeproayauTa 8
43 | OpraHusauusa y4yeTta Tonnuea 9
44 | OpraHusauus y4eta TensioBOM U 3NEKTPUYECKON SHEPrum 9
45 | OpraHusauus y4eTa BoAbl M CKaTOro Bo3gyxa 9
46 | DHepreTMYecKuin NacnopT NPOMBbILLNIEHHbIX NPeanpUaTUi 10
47 | SHepreTnyeckuin nacnopt 06bekToB XKKX 10

10.2.2. BapmaHT TUNOBbIX 3agaHuN (3aga4, KeMCoB), pa3paboTaHHbIX B COOTBETCTBUMU C
yCTaHOBMEHHbIMM 3Tanamu oOpMUpPOBaAHUA KOMNETEHLUUN
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K meme NPOMBIULTEHHBIE NEYU
3amaua Ne 1 O

7 P 4 Qoxp

%

ILILL IS IS IS IS IS EIT ISP Il

Jano:
Tennora BHOCHMas C TOIUIHBOM H BO31yXxoM Qp = 80 kBT, Terora BHOCHMas ¢ Mare-  TOIUIHBO
puanom Q'x = 20 kBT, morepr Tennors! ¢ yxomsmmmu razamMu Qyx = 30 kBT, notepn
TEeMJIOTH ¢ HarpeTeiM MarepranoM Q"w = 60 kBT, moTepH TEIUIOTEI B OKPY/KAIOIIYIO
cpeny Qoxp = 10 xBt. CocTaBHTh ypaBHEHHE TEIUIOBOTO Oayanca HarpeBaTelbHOH Qp
TIEYHOH YCTAaHOBKH, PACCYMTATh TEXHOJIOTWYECKHI H SHepreTHdeckuii koaduimmen-
THI TIOJIE3HOTO AeiicTBAA. ONpeaenHTs OTHOCHTENEHBIE TOTEPH C YXOOAIIHMHA ra3aMH,

€ MaT€pHaIOM H B OKPYXaIOIIyH0 CPETy. BO3IYX VLTSI ITIIIITIIITIIIIITITIITITY,
Pemrenne:
1. Ypasrenue Tennosoro GanaHca IEYHOH yCTaHOBKH
Qp + Q'M = ny + Q"M + Q(mp 80 + 20 = 30 + 60 + 10 *Q"M
! Y g : A 2 Y / Puc. 1. Cxema HarpepatelbHOM TIe4H K pacdeTy
HPHXOL Pacxon LpHXOL pacxol TEIUIOBOrO Dananca

2. Texnonornueckui K.I1.JI. ycraHOBKH paccunThIBaeTcs 110 Gopmyne
Quor- 100 (Q"— Q) - 100 ( 60 — 20 )- 100
T Qe Qp+Qw . 80 +20 0 %
3. Dueprermuecknii K.I1.J1. ycTaHOBKH (OTHOLICHHE WCIIONB30BaHHOH TEIUIOTHI IPOAYKTOR CrOPaHMs KO BCSH TIOABSACHHOH TeIUIoTe).

(Qp —Qyd) - 100:( 80 — 30 )'100=

L %,
TR 80 + 20 0
4. OTHOCHTCJ'[BHBIC "OTCPH TEIIJIOTHI C YXO]IS[H]HM" razaMmu
Qu-100 30 -100 \
- - - %.
= Q,+Qy 80 +20 _ 0 7
S. OTHOCHTCJ'[BHBIC "OTepH TCIIJIIOTHI C Harpe’TEIM MaTep"a_]'[OM
Q" - 100 60 -100 \
" o= L = %.
=g +Qw 80 +20 0 7
6. OTHOCHTENIBHBIEC IOTCPH TEIUIOTEI B OKPY3KAIOMIYIO CPERY
Qm«p ' 100 10 * 100 P
_ - - %,
Qoxr = Qp+Q 80 + 20 107
3amaua Ne 4

Jlano:

CranpHo# IHHHAp guaMerpoM Dy = 70 MM u BeIcOTO#H hy = 100 MM Harpepaercs 0T HadausHOi to = 20°C 10 KOHEUHOH TeMIepaTyphl t2 =
830°C. Temmoo6Men MexAy QHINHAPOM H [IPOCTPAHCTEOM IE€YH OCYIIECTEIAETCH KHEEKTHBHEIM criocoGom, o = 180 Br/(m?-K), Temmepa-
Typa BHyTpH Tieur t. = 850°C. TemnonpoBogHOCTE CTAMH hAer = 42 B1/(M - K); Temnoemkocts cramu ¢y = 0,462 xJ[x/(xr-K); nnotHocTs cTa-
JH per = 7900 xr/M3. OnipegeNHTh HTENBHOCT HArPEBa CTAIBHOTO LMIFHIPA IIPH KOHBEKTHBHOM TETLIO00MEHE.

Pemrenne:
1. IInomans MOBEPXHOCTH WHIHHAPA
F=2nRy(Ra+hy)=2-3.14- 70 -( 70 +100)-10¢ = 0.07 m?
2. O0BEM CcTaNBHOTO LHJIHHApA
V=nR2h;=3.14- 70 2- 100 -10° = 0.001539 w3
3. Macca cTansHOTO IHIHHIpa
m=V-pi;= 0.001539- 7900 = 12.16 xr

4. Kputepuit Buo . oRy 180 - 70 -103 Taxk xak Bi < 0,25 cuuTaeM WIIMHIP TEPMHUECKH TOHKHM
Bi= by = 42 = 0 M paccUHTHIBAEM BpeMd Harpesa Io clelyomeH dhopMymne
CT

5. Bpems HarpeBa CTalbHOIO LHIHHIpA

1000mcu , t—to 1000°12.16-0462 | 850 — 20 ~
B=aE Dpeds 180-007  TSigsq-fgap L0 des 23953EH

10.3. MeToanyeckue matepuansl,
onpegensowme npoueaypbl OleHMBaHUA 3HAHUW, YMEHWUI, BliageHui (HaBbIKOB U (U5nK)
NPaKTU4YECKOro onbiTa AeATENIbHOCTU), XapaKTepuU3yoLWmMX 3Tanbl POPMUPOBaAHUS KOMNETEHLUN

10.3.1. YcnoBusa ponycka oOGy4allerocd K cAayve 3K3aMeHa UM  NOpsAoK  JNMKBUAAULUN
aKageMun4ecKom 3a40IMKEeHHOCTH

MonoxeHve O NpoBeOEeHWM TEKYLLEro KOHTPOMsi YCNeBaeMOCTU M MPOMEXYTOYHOW aTTecTauumm
obyuvatrowmxcsi

10.3.2. dopma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTalumm No AUCLUUNINHe
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10.3.3. Ocob6eHHOCTU NpOoBeAeHUA IK3aMeHa
Bpema Ha noarotoBky K ak3ameHy 45 MuH,

ycTHasa | X

NMCbMeHHasnA

KOMMNbOTEPHOE TECTUPOBAaHNE

nHaa*

B 3TO BpemMA BXOOAUT NOAroToBka OTBeTa Ha

TeopeTndyeckme BOMpPOChblI U pelueHne I'IpaKTW-IeCKOIZ 3agaun. Ons pac4yeToB CTyOeHTYy Heob6xoaMMo MMETb
KanbKynaTop, Takke eMy npenocTtaBriAeTCAa cnpaBo4vHas I/IH(*)OpMaLI,MFl.
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