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1. BBEOEHMUE K PABOYEN MPOrPAMME OUCLUMMIIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

BasoBas I:l Ob6s13aTenbHas l:l JononHuTensHo

Bnok 1: aBnseTca dakynbTaTMBoM

BapuaTtusHasg IZl Mo BbIGOPY I:l

1.2. Uenb aucumnnuHbl

noaroToBka CneuuanucToB Tenno3HepreTMkKoB, CNOCOOHBLIX MPOEKTMPOBATbL M 3IKCMNyaTUPOBaTb MEYHbIEe
YCTaHOBKKW,  COOOpEereHepaunoOHHble  KOTemnbHble  arperatbl M [ApPYyroe  BbICOKOTEMMepaTypHoe
TennoTexHonornyeckoe obopyaoBaHue.

1.3. 3agaum AUCLMNNNHBLI HAY4YUTb BbIMOSHATL UHXXEHEPHbIE Pacy€Tbl TOMOYHbIX U TENIOMACCOOBMEHHbIX
MpoLeccoB B 06MacTy BbICOKOTEMMNEPATYPHOW TEMMOTEXHONOMMKN, COCTaBMATb, pellaTb M aHanuM3upoBaTb
ypaBHEHMWs1 MaTepuanbHOro U TennoBoro GanaHcoB, MPUHUMMAaTb 9KOHOMUYECKM 0BOCHOBaHHbIE PELLEHWS B
obnacTu sHeprocbeperaroLmx MeponpusaTUi.

1.4. NMepe4yeHb NNaHMPYyeEMbIX pe3yrbTaToB 00y4YeHMUA No AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyemMbIMU pe3yfibTaTaMn OCBOeHUs1 o6pa3oBaTenibHOW NporpamMmmbl

Kopn

Otan dopMupoBaHus
KOMMEeTEeHLUM dopmynMpoBKa KoMmneTeHUUm

MK-1 CMOCOBHOCTBIO y4acTBOBaThL B cOOpe M aHanu3e NCXOaHbIX
OaHHbIX ANs NPOEKTUPOBAHNSA S3HEPrOOOBHEKTOB N UX
3M1EMEHTOB B COOTBETCTBUM C HOPMATMBHOM
JOKYMeHTaumen

MnaHupyemble pe3ynbTaTbl 06y4eHUs

3HaTb:

nepenoBble MeTOoAbl YNpaBreHUss NPOM3BOACTBOM, Mepefayn v noTpebneHus sHeprum 1 NpuMeHsieMoe
3Heprocbeperatoee obopynoBaHue; MeToabl NPOBEAEHUS SHEpreTuieckmx obcrnegoBaHun notpedburenen
9HEpPreTUYEeCKNx PecypcoB; TUMOBble SHeprocbeperatwone MeponpusTUS B SHEPreTUYECKUX U
TEXHOMOMMYECKNX YCTAHOBKAX, TEMMOBbIX W SMEKTPUYECKUX CETSAX, 3AAHUSX U COOPYKEHUSIX.

YmeTb:
OLeHMBaTb 3HepreTn4eckyro adheKTMBHOCTbL 060PYa0BaHUS, TEXHONOMMYECKUX YCTAHOBOK, NMPOVU3BOACTB;
OLeHMBaTbL 3KOHOMMIO SHEPreTUYECKNX PECYPCOB 3a CHET NPOBEAEHMS SHEpProcOeperatoLLmx MeponpuaTUn.

BnapeTtb:
HaBblkaMW COCTaBIIEHWsI U aHanu3a JHepreTuyeckux GanaHcoB annapaToB, TEXHOJIOTMYECKMX YCTaHOBOK,
3[4aHWIN U COOPYKEHWI, NPOMbILLNEHHbIX NPEANPUSTUI U KOMMYHaNbHbBIX NOTpebuTenen.

1.5. AncumMnnuHbl (NPaKkTUKK) obpa3oBaTenibHON NpPorpaMmmbl, B KOTOPbIX ObISIO Ha4YaTo
chopMupoBaHue KOMneTeHUMN, ykazaHHbIX B n.1.4:
e [ucuunnmHa 6GasnpyeTcsa Ha KOMMETeHUMsX, CHOPMUPOBAHHbIX Ha Mpeablaywmx YpPOBHSIX
obpaszoBaHus.

2. COOEPXAHUWE OUCLUUNIINHDbI

O6bem (4achl)
HanmeHoBaHve 1 copepxaHue 0S| .8 g g2
y4ebBHbIX Moaynen, Tem u hopm KOHTpons § 2 % g 9 g (©
o3| %°acgd &
[} ®g ®o
Yye6HbIN Moaynb 1. BbicokoTeMnepaTypHble YCTaHOBKU U 3HeprocbepexeHue
Tema 1. lNpombliwneHHble neun. Knaccudumkaums nedem No TEXHOSIOrMYEeCKUM
Npu3HaKkam M KOHCTPYKTMBHOMY MCMOSTHEHMIO. [JoMeHHble neyn. MapTeHOBCKME neyn. 10
LWaxTHble neun. JnekTpuyeckMe neyn. HarpeBaTenbHble MEeYn KamepHOro Ttuna.
TyHHenbHble neyn. Bpawatwwmeca neun. [leyHble YCTaAHOBKM  LIENSIHOMO3HO-
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX Moaynen, Tem n popm KOHTpOns

Ob6bemM (4achl)

O4YHOE
obyyeHune
OYHO-
3a04HOE
obvyeHne
3a04HOE
obyyeHune

bymaxHoro npousBoacTBa. Bpauwawowmeca neun pang obxura U3BECTHsKA W
pereHepauumm nssectu. [eun ana cxmradus cepol. [eun ¢ kundawmm cnoem. Fopenku
Ons NeYHbIX YCTaHOBOK. PacyéT ropenoyHbiX YCTPOMCTB W TOMOK Ans neyen.
YpaBHeHue Tennosoro 6anaHca neyun. KMo neun

OcobeHHOCTN oOpraHuM3auMmM TOMOYHbIX MPOLECCOB B MPOMBILUIIEHHbIX MNevax.
AspoguHamuka 1 TennoobMeH B neuvHbIX ycTaHoBKax. HarpeB ToHkux Ten. Harpes
MaCCUBHbIX TeN. TepMnUYeckue HanpskeHus. ANeKTpudeckne HarpeBaTerbHble Neyun.
MeToguka pacyé€Tta NpoMbILLSIEHHbBIX NEYEN.

Tema 2. PereHepauuss TennoTbl BbICOKOTEMMNEPATYPHbIX YCTaHOBOK. KoTnbl-
yTunusartopsbl. TennoukaumoHHble TennoodMeHHMKN. Mokpble ckpybbepsbl.

10

Tema 3. YnaenveaHue BpeaHbiX ra3oBbIX U MblINEBUOHbLIX BELECTB C LieMNbio
npenoTBpaLLleHns 3arpa3HeHns OKpyXatoLlein cpeabl. YaBnmBaHue TeXHONOrMYecKku
LieHHbIX ra3o06pasHbIX U MbINeBUAHbLIX BELECTB. YTUNU3aumus TennoTsl NapoBbIxX
KOTIOB.

10

Tekywmn koHTponb 1. TecTupoBaHne

Y4yeBHbI Moaynb 2. [pupoaHble TONNMBA U roproYvne oTXoAbl

Tema 4. OcHOBHble Buabl M cocTaB Tonnmea. OnpegeneHve TEnnoTbl CropaHus
TonnmMBa M roptounx BellectB. TennoBon GanaHC TONKW. YCTOMYMBOCTb TOMOYHOrO
npouecca. Passutune ropsiwiero dpakena npu cxuraHnm rasa. OpraHmsaumsi npouecca
CKUraHus XnOKoro Tonnuea. BnusiHme pacnbina Ha MHTEHCMBHOCTb nNpoLlecca
ropeHusi. [loarotoBka WM CXuraHune AOpeBECHOM Kopbl M oTxodoB. [logroToBka M
cxXuraHne nurHuHa. CxuraHme 6MonorM4eckoro una.

12

Tema 5. MNasudpmkaumsa TBEpAbIX TONNMB. MNMonydyeHne reHepaTopHoro rasa. Cnoesble
reHepartopbl. WVIHTeHcuuMKauua npoLeccoB rasudukaumm MeToAOM MNOBbILLEHUS
haBneHnss un oboraweHua OyTbeBOro Bo3gyxa kucnopogom. [asudmkaums
3epHUCTOro ToNNMBa B Kunslem cnoe. Metoauka pacuyéta npoueccoB rasudukauum
TBEpAoro Tonnmea. KoHcTpykuum rasoreHepatopoB. O4ncTKa reHepaTopHOro rasa.
CxeMbl rasoreHepaToOpHbIX CTaHUMW. TepMuyeckMe Mpoueccbl  KOKCOBaHWS.
KokcorazoBble neun. [lonykokcoBaHue. OHEProTeXHONOrMYeckoe MCMnob30BaHne
TBEPAOro Tonnuea.

10

Tema 6. PereHepauus wenokoB. OpraHm3aumsi TOMOYHbIX MPOLECCOB B
cogopereHepauuoHHblix — koTnoarperatax (CPK). MartepuanbHbin OanaHc.
KoHcTpykuum cogopereHepaunoHHbix koTrnoarperatoB. OCHOBHbIE 3aKOHOMEPHOCTU U
noBbIleHne 3¢pPeKTUBHOCTM TOMOYHBIX NpoueccoB B CPK. CHMKeHME XMMUYECKON 1
MEXaHWYEeCKOW HEeMnornHoTbl cropaHus. MeponpusiTuss No  CHUXKEHWUI0  yHOcCa.
MoBbIWEHNE YCTOMYMBOCTM TOMOYHBLIX MPOLECCOB NPU CXUraHUU BNaXHOro LLEnoka.
MpepoTBpalleHMe TOMOYHbLIX B3PbIBOB. YTUNu3auus TennoTbl YXOAdAWMX rasoB.
Tennosou 6anaHc CPK.

10

TeKywmn KOHTponb 2. TecTupoBaHne

2

YuyebHbI Moaynb 3. QHeprocbepexeHme U 3HeproayauT Ha ob6bekTax TennoaHepreTukm u B XKKX

Tema 7. TennocHabxeHne 1 TUNoBblE 3Heprocbeperatome meponpuatmsa B KKX .
TpeboBaHusa K 3HeprocbeperarLwmmMm MeponpuaTnam. AHeprocbepexeHune B
cTpouTenbCcTBe. Tennosble NOTEPU 34aHUN U UX MUHUMKU3aumMs. Knaccudgukaums
3HeproapdekTnBHbIX JOoMOB. CTaHAapTM3auus aHeproadPEeKTUBHOCTU JOMOB.
OHeprocbeperaroLme TEXHONOrmm

12

Tema 8. MeToguka 1 opraHMsauma NpoBefdeHnsa aHeproayguTta. Bngel aHeproayguta.
OHeproobcnegosaHve NepBOro U BTOPOro ypoBHS. Lienu 1 3agayn aHeproayauTa.
NHcTpymeHTansHoe obcneposaHue. Cucrema aHeprocHabeHns npeanpusaTms

10

Tema 9. Opranmnsaumsi yyeTa TOMMBa, TENSIOBOW U SMIEKTPUYECKON SHEPTUK, BOAbI U
cxartoro Bosayxa. VMicnonb3oBaHve CpeacTB yyeTa U perynupoBaHus pacxoaa
3HEPropecypcoB B XUMNULLHO-KOMMYHanbLHOM xo3anucTee. [pnbopbl yyeTa XonogHOM
n ropsiuen Boabl. [Mpnbopskl yyeta TennoBon aHeprun. MNpubopsbl Anga yyeta
OoTnyckaemon Tennosoun aHepruu. Mpmnbopkl perynmpoBaH1s Ansi CACTEM OTOMMEHMUS
n ropsiyero BogocHabxeHus. YueT npupoaHoro rasa. lNMprbopsl y4eTa anekTpuyeckomn
3Heprun. CucTembl y4eTa aHepropecypcos

10

Tema 10. OHepreTUyeckMr nacnopT MPOMbILUMEHHbBIX MPeanpUATUA U 0OBHEKTOB
XKKX. Llenu noarotoBkM 3HepreTnyeckoro nacnopta. [JaHHble, BXoasliMe B COCTaB

10
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Ob6bemM (4achl)
HaumeHoBaHuWe 1 cogepxaHue 2| o9 o
o 81620 212
y4ebHbIX Moaynen, Tem n popm KOHTpOns I212z9 22
°og|°agd &
] ® g ®o
3HepreTu4eckoro nacnoprta
Texkywmn koHTponsb 3. TecTupoBaHue 2
NMpoMeXyTOUYHbIA KOHTPONb MO AUCLMNIINHE 3K3aMeH 36
BCElO: | 144

3. TEMATUYECKWIA NMNAH

3.1. Jlekumm
Homepa OuyHoe 06y4eHne OuyHo-3a04HOE 00Yy4YeHNEe 3aoyHoe oby4eHune
“3yyaembix TeMm Cgllvcl)eMC?";a ‘(?g‘:::‘;' Cé"MoéV'CeTF;a %Zzeb:\;l Cg:éwceTp; ] %63::\;

1 7 4
2 7 2
3 7 2
4 7 4
5 7 4
6 7 2
7 7 4
8 7 2
9 7 2
10 7 2

BCEIO: 28

3.2. MpakTnyeckme U ceMMHapPCKue 3aHATUSA

Homepa
n3yvaembix
Tem

HanmeHoBaHue

OuHoe oby4eHune

OuyHO-3a04HOE
obyyeHne

3aoyHoe obyyeHve

n chopmMa 3aHATUN

Homep
cemecTtpa

O6bem
(vacbl)

Howmep
cemecTpa

O6bem
(4acbl)

Homep
cemecTtpa

O6bem
(4acbl)

Pacuért ropenoyHbIX
YCTPOMCTB W  TOMOK  Anis
neyven. YpaBHeHne
Tennosoro 6GanaHca neuwu.
KO neun

MeToguka pacyéta

ﬂpOMbHUﬂeHHHXHeHeW

KoTnbl-yTunusartopsl.
TennorkaunoHHbIe
TennoobMeHHUKN

YnaBnvBaHve BpeaHbIxX
rasoBbiX W MbIIEBUAHBIX
BELLECTB C LeNblo
npegoTBpaLleHus
3arpsi3HeHNs oKpyxaroLlen
cpeapl

Onpegenexne TennoTbl
CropaHusl TonnmMea u roproyvnx
BELLLECTB.

TennoBoi 6anaHc ToMnKu.
YCTONYMBOCTb TOMOYHOIO
npouecca

MeToguka pacyéta
npoLeccoB rasndukauum
TBEPAOro Tonnuea.
KoHcTpyKumm
rasoreHepatopoB. OuncTka
reHepaTopHoro rasa. Cxembi
rasoreHepaTopHbIX CTaHL M

Pra
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Homepa HavMeHoBaHue OuyHoe 06y4eHne QuHo-3804HOe 3aoyHoe obyyeHne
n3yvaemMbix o 06yqume
Tem n chopma 3aHATUN Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
YTnnusaymsa TennoThbl
6 yxogsauux rasoB. Tennosowu 7 1
6anaHc CPK
MeTtoguka cbopa
7 UHcpopmaumm o noTpebneHun 7 1
3HEpPropecypcos
8 MeToavka u opraHusaLms 7 1
npoBedeHns 3HeproayguTa.
OpraHusauus yyeTta Tonnuea,
9 TENMOBOW N 3NEKTPUYECKOM 7 1
3Hepruun, Bogbl U cxXaToro
BO3gyxa
OHepreTnyeckum nacnopt
10 I'IpOMbILLIJ'IeHIV-IbIX 7 1
npeanpusaTunm  un  ob6beKToB
KKX
BCEIO: 14

3.3. JlabopaTopHble 3aHATUA

OyHo-3a04HoE

OyHoe 06y4yeHne 3aoyHoe oby4yeHne

u;(:'::ziux HanmeHoBaHue o6yueHme
Tem nabopaTopHbIX 3aHATUI Homep OGbem Homep OGbem Homep Obbem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)

McnbiTaHne aspodoHTaHHOM
1 YCTaHOBKWU CO B3BELUEHHbIM 7 4
CIOEM CbiNy4ero marepuvana
OnpegeneHne TennoTbl
CropaHusi BTOPUYHbIX

2 7 4
TOMJIMBHbLIX PECYPCOB
(opeBecrHoM Wwenbl)
WccnepoBaHue TennoobmeHa

2 B ra30->XNJKOCTHOM 7 4
annapare.

5 MccnepoBaHue TennoobmeHa 7 4

B ra3o-rasoBom annaparTe.
MogenupoBaHue paboThl
4 YCTAHOBKM C KUNALWMM CITOEM 7 4
(TOMKM C KMMALLMM CIOeM)
WccnepoBaHne KUHETUKU
4 KOHBEKTUBHOW CYLLKMN 7 4
Tonnuea (Topda)
OnpepneneHue ckopocTu
6 BUTaHMA U KoapdumumeHTa 7 4
dOopMbI HaCTULL.
OnpegeneHne TennoTbl
napoobpasoBaHus.

BCEIO: 28

4. KYPCOBOE NPOEKTUPOBAHUE
He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

OuyHO-3a04HOE
obyyeHne

Homepa

yueBHbIX ®opma OyHoe 06yueHne

3aoyHoe obyyeHve
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moaynewn, no KOHTpOns
KOTOpLIM 3HaHUN Homep Kon-so Homep Kon-so Homep Kon-Bo
npoBoauTcA cemMecTpa cemMecTpa cemMecTpa
KOHTPOMb
1,2,3 TecTupoBaHue 7 3

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCH

OuHO-3a04HOE

Buabl CaMOCTOSITENBHOI paBoThi OuHoe oby4eHune obydeHme 3aoyHoe obyyeHne

obyuvatoLlerocs Homep O6bem Homep O6bem Homep O6bem

cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
YCcBOEHUe TEOPETMYECKOrO MaTepumana 7 8
[MoaroToBKa K NPakTUHECKUM 3aHATUSAM 7 10
lMoaroToBka k nabopaTopHbIM paboTam 7 20
[MoaroToBKa K 3K3amMeHy 7 36
BCEIO: 74

7. OBPA3OBATEJIbHbIE TEXHOJIOINA

7.1. XapakTepucTvka BUAOB U UCNOJb3yeMbIX UHHOBaLMOHHbIX (hOpM y4eOHbIX 3aHATUN
He npegycmoTpeHbl

7.2. Cuctema oueHMBaHUS yCNeBaeMOCTU U AOCTUKEHUN 00yYaroLWMXCA Ans NPOMeXyTOYHOMN
aTTecTaumm

TpaguuMoHHaa | X 6aJ'IJ'IbHO-pel7ITI/IHFOB89|

8. ObECINEYEHUE OUCLUNJIUHDbI
8.1. YuebHaa nuTtepartypa
a) OCHoBHas y4ebHas nuTepaTtypa
1. CtpenbHukoB H.A. SHeprocbepexeHne [OnekTpoHHbIN pecypc]: yuebHuk/ CtpenbHnkoB H.A.— OneKkTpoH.
TEKCTOBbIE JaHHble.— HoBocnbunpck: HoBocuBUpPCKNin rocynapCTBEHHBIN TEXHUYECKUIA YHUBEPCUTET,
2014.— 174 c
Pexum goctyna - IPRbooks -http://www.iprbookshop.ru/47729
2. Knumosa I'.H. SHeprocbepexeHne Ha NPOMBbILLIIEHHbIX NPeAnpUATUAX [SNEKTPOHHbIN pecypc]: y4ebHoe
nocobue/ Knumosa IN.H.— 3nekTpoH. TeKCTOBbIE AaHHble.— TOMCK: TOMCKUA NOMUTEXHUYECKUIA
yHuBepcuteT, 2014.— 180 c.
Pexum goctyna - IPRbooks -http://www.iprbookshop.ru/34743
6) gononHuTensHasa y4ebHas nuTepaTypa
3. Mocawukos M.B. SHeprocbepexeHne B cuctemax TennocHabxeHns [OneKkTpoHHbIN pecypc]: yuebHoe
nocobue/ Nocawkos M.B., HemueHnko B.U., Tutos IN..— OnekTpoH. TekcToBble AaHHble.— Camapa:
Camapckuin rocygapcTBeHHbIM apXUTEKTYpHO-CTpouTenbHbI yHuBepcuteT, 36C ACB, 2014.— 192 ¢
Pexum goctyna -IPRbooks -http://www.iprbookshop.ru/29799
4. benoycos B.H., CmopoauH C.H., JlakomknH B.KO. OcHOBbI 3Heproayanta 00bekToB. QHepreTuyeckuii
nacnopT npegnpusaTtus: ydebHoe nocodue. CIM6IrTYPI. CI6., 2014. 80 c.
Pexum goctyna - QnekTpoHHasa 6nbnunorteka METOAMYECKUX YKa3aHWI, y4eOHO-METOANYECKUX NOCOOMIA
BLWIT3 http://nizrp.narod.ru/metod/kpte/8.pdf
5. benoycos B.H., CmopoauH C.H., JlakomkuH B.KO. Cuctembl 1 y3nbl yyeTa pacxona SHepropecypcos:
yyebHoe nocobue. CM6ITYPII. Cl16., 2014. 20 c.
Pexum goctyna - OnekTpoHHasa 6ubnuoteka MeToaMyecKmxX ykasaHum, y4ebHO-MeToanYeckux nocodmm
BLUTO3 http://nizrp.narod.ru/metod/kpte/7.pdf
6. WaxHuH B.A. QHepreTnyeckoe obcrnenoBaHne. SHeproayauT [OnekTpoHHbin pecypc)/ WaxHuH B.A.—
OneKTpPOoH. TekcToBble AaHHble.— M.: HTepHeT-YHuBepcuTteT NHdopmaumoHHbix TexHonorun (MHTYUT),
2016.— 144 c
Pexum goctyna - IPRbooks -http://www.iprbookshop.ru/39662

8.2. NepeyeHb yyebHO-MeTOANYECKOrO OGecnevyeHUs ans caMoCTOATeNIbHOM paboThbl
obyyarLwmxcsa no gucumniinHe
1. Benbckuin A.T1. QHeprocbepexxeHne B TENNOIHEPreTUKE U TENNOTEXHONOMMAX [SNEKTPOHHbIN pecypc] :
aneKTpoH. y4eb. nocobue / A.lN. benbckuin, B.FHO. JlakomknH, C.H. CmopoawnH; CTM6ITYPI, kad. npom.
TennoaHepretTukn. — Cl6, 2012. — 136 c. - OdnekTpoHHas bubnuoTteka y4yebHbix nsgaHun BLUTS:
http://www.gturp.spb.ru/fkl/fpe/kaf/pte/lakomkin/drying2.htm
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8.3. NepeyeHb pecypcoB MHOPMALMOHHO-TENEKOMMYHUKALMOHHOW ceTu "UHTepHeT",
Heo0XoaUMbIX ANl OCBOEHUS AUCLMNIIUHBI

1. http://www.iprbookshop.ru/ IPRbooks

2. http://nizrp.narod.ru SnekTpoHHas GUGNMOTEKA METOANYECKMX YKa3aHWUI, yH4eBHO-MEeTOaNYECKMX

nocodbun BLUTO

8.4. NepeyeHb NHGHOPMALIMOHHbIX TEXHONOMIN, UCMONb3yeMbIX NPU OCYLLECTBIIEHUMN
oGpasoBaTenbLHOro npouecca No gucuMnsivHe, BKMOYasa nepevyeHb NporpaMMHOro o6ecnevyeHms u
MH(OPMaLNOHHBLIX CMPABOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHme matepumanbHO-TEXHUYECKOM 6a3bl, HEOO6XOAMMOM ANS OCYLLEeCTBNEHUA
ob6pasoBaTenibLHOro npowecca no AUMCcUMnnmHe
1. AyanTtopusi ¢ MynbTUMEANAHBIM y4€BHBIM KOMMEKCOM

8.6. MHble cBeaeHunAa u (Mnn) maTepuansbl
KomnbloTepHble npe3eHTaumm, nnakaTbl, katanorn obopygoBaHus, EMOHCTPALMOHHbIE U
pasgaToyHble MaTepuarnbl

9. METOANYECKHUE YKA3SAHUA ONA OBYYAKOLWKUXCA NO OCBOEHUIO

ONCUUnJInHbI
Buapbl y4ebHbIx
3aHATUN U
CcaMocCToATElNbHaAdA OpFaHVI3aLI,VI$| AeATenbHOCTU o6yqa|ou.lerocn
paboTta
oby4aroLmxcs

Jlekumn PaboTta ¢ KOHCMEKTOM JEKLUA, MPOCMOTP PEKOMEHAYEMOW NUTEpPaTypbI

MpakTnyeckue PaboTa ¢ KOHCMEKTOM NEKLNIA 1 NPaKTUYECKUX 3aHATUIA; NOAroTOBKa OTBETOB K

3aHATUSA KOHTPOJTbHBIM BONPOCaM, TECTOBbIM 3aaHusIM; PeLLEeHNE pacyeTHO-rpadhnyecKmx
3a[@aHUN; peLLeHne 3agay no anropuTmy.

JlabopaTopHbie JlabopaTopHble 3aHATUSE CNOCOBCTBYIOT Pa3BUTUIO MPAKTUYECKMX HABbIKOB BNadeHust

paboThbl n3y4yaembiM 060pygoBaHMEM N TEXHOMOMMAMM B NMPOLIECCE B3aMMOOENCTBUS CO
cneumanbHO pa3paboTaHHbIMK NTabopaTopHLIMM YCTAHOBKaMK U, MpeanonaraiT
npoBefeHne y4ebHOro akcnepmMMmeHTa Ha nfabopaTopHOW yCTaHOBKe (nop,
pPYyKOBOACTBOM npenogasaTens)
CnepnyeT npeaBapuUTENbHO N3Y4UTb METOAMYECKME YKa3aHNs MO BbINOSIHEHUIO
nabopaTtopHbIX paboT

CamocTosiTenbHaa | 3HAaKOMCTBO C [OMOSHUTENBHOW NUTEpPaTypon, BKIOYAs CNpaBOYHble W34aHus,

paboTta 3apybexxHble NCTOYHUKN.
Mpun NOAroTOBKE K 3K3aMeHy Heo6Xx0aMMO npopaboTaTh KOHCMNEKTbI NEKUUA 1
NPaKTUYECKMX 3aHSATUN Kypca U PEKOMEHAYEMYIO NUTEPATYPY.

10. OHA OLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnucaHue nokasatenen v KPUTEPUEB OLIEHWBaHUSI KOMMETEHLUIN Ha Pa3fIMYHbIX 3Tanax ux
dopMupoBaHus, onMcaHue LIKan oLeHNBaHUA

10.1.1. Noka3aTenu oLeHUBaAHUA KOMMNETEeHLMN Ha 3Tanax ux ¢popmmpoBaHusi

Kop,
KOMMeTeHL MM
(aTan ocBoeHus)

HanmeHoBaHue MpenctaesneHne
. OLIEHOYHOro OLIEHOYHOro
lMokasaTenun oLeHMBaHUS KOMMNETEHLINI
cpeacTea cpeacrtea B hoHae
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3HepreTMYecKnx pecypcoB; TUMNOBbIE
3HeprocbeperatoLime MeponpusTms B
QHEepPreTn4eCcKnx n TeEXHONMOIrm4YeCcKmnx
YCTaHOBKax, TENNOBbIX N 3NIEKTPUYECKUX
CeTdaX, 30aHNAX N COOPYyXeHUAax
cnocobeH oueHMBaTb SHEPreTUYECKyo
achbekTnBHOCTL O6OPYOOBAHMS,

TeXHOJTorm4ecknx yctaHoBOK, NponU3BOACTB;

OLleHMBATb SKOHOMM IO SHEPreTUYECKMX
pPEeCypCOoB 3a CYET NpPOoBeAEHWS]
3Heprocbeperaowmnx MeponpuaTui
OEMOHCTpupyeT BrnageHue
GanaHcoB  annapaTos,
YCTaHOBOK, 34aHun "
MPOMbILLIIEHHbIX npeanpuaTuin
KOMMYHarnbHbIX NOoTpebuTenen

HaBblkaMu
COCTaBlIEHMS W aHanM3a 3HepreTUYeckux
TEXHOMNOMMYECKNX

COOpPYXEHU,
"

Koa HanmeHoBaHue MpencraBneHne
KOMMeTeHL MM - OLEHOYHOro OLEHOYHOrO
MokasaTenu oueHMBaHWUS KOMNETEHLMIA

(aTan ocBoeHuUs) cpencTtea cpencTea B choHae

MK-1 (1) npencraBnsieT nepenoBble MeToabl YcTHoe MepeyeHb
ynpaBreHusi NPOM3BOACTBOM, Nepeaayn n cobecenoBaHune BOMPOCOB K 3a4eTy
noTpebreHns SHepPrun N NpMMeHsemMoe MpakTnyeckoe (47 Bonpocos)
3Heprocbeperatoiee obopynoBaHue; 3apaHue, 3apgaum (18 3agau),
MeToAbl NPOBEAEHUSA SHEPreTUYECKNX TecTupoBaHue Tect(10
obcnepoBaHuii noTpebutenen BapuaHToOB)

10.1.2. OnucaHue WKan v KpuTepueB oLeHUBaHUA CPOPMUPOBAHHOCTU KOMMNETEHLIMN

KpuTtepuu oueHnBaHnsa c)opMMpoOBaHHOCTU KOMMNETEHLUN

OueHka no KpuTepum oueHnBaHnsa chopMmnpoBaHHOCTU KOMMNETEHLNN
TPpaanuNOHHON
Wkane YcTtHoe cobecenosaHue MpakTnyeckoe 3agaHve

MonHbIN, ncyepnbIBaOLLMI OTBET, ABHO KauectBeHHoe 1 6e3omnboyHoe
[EMOHCTPUPYHLLUIA rnybokoe NCMONTHEHNE BCEX 3MEeMEHTOB 3aaHuns

OTMNYHO noHUMaHue npegmMmeTa. YMeHue MOSTHOCTBIO COOTBETCTBYHOLLIEE BCEM
NPUMEHSTb TEOPETMYECKMNE 3HAHUA ONS npeabsapnsemMbliv TpeboBaHuAM.
peLLeHns NpakTU4ecKMx 3agay
OTBeT CTaHOapTHLIN, B LIENTOM MmetoTcsa oTaenbHble HECYLLECTBEHHbIE
KayecTBEHHbI, OCHOBaH Ha Bcex OLLUNOKW, HEe BNUSIOLLME Ha 00U
ob65a3aTenbHbIX NCTOYHMKAX pes3ynbTar.

X0opoLuo
uHcpopmaumn. MNpucytcTytoT
HebonbLwure npobenbl B 3HAHUSX UK
HeCcyLeCTBEHHbIE OLINDKN.
OT1BeT HenonHbln. Mpyn NOHUMaHKUK 3afaHune BbINOMHEHO NOTHOCTLIO, HO C
CYLLHOCTW NpeaMeTa B LerioM MHOIOYMCNEHHBIMU CYLLLECTBEHHbIMU
NPUCYTCTBYIOT CYLLLECTBEHHbIE OLUNOKM oLumnbKamu.

YAOBNETBOPUTENBHO |y npoGenbl B 3HaHMsX cpady no
HECKONbKMM TeMaM, He3HaHue
(nyTaHuua) BaXKHbIX TEPMUHOB
HecnocobHOCTL OTBETUTBL Ha BONPOC OTcyTCTBME OAHOIO UIM HECKOSbKMX
0e3 nomoLun sk3ameHaTopa. HesHaHue obs3aTenbHbIX 3NEeMEHTOB 3aaHus,
3HaAYUTENbHOWM YacTu NPUHLUNNANBHO npeAcTaBrieHne Yyxol paboThl,
BaXXHbIX 3NIEMEHTOB AMUCLMMNNUHbI. cnucbiBaHne, NMbo oTkas oT
MHorouncrneHHble rpybble owmnbku. npeacraBneHns padboTbl.
HEYROBNETBO- MonbiTKa cNncbIBaHUS, UCNOMb30BaHUS
puTenbHO

HepaspeLLEHHbIX TEXHUYECKUX
YCTPOWCTB MM MNOMb30BaHMS

MOACKAa3KoW ApYroro Yernoseka (BHE
3aBMCUMOCTY OT YCMELLHOCTM TaKom

NnonbITKK).
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* CywjecmeeHHble owubku — HedocmamoyHasi enlybuHa U 0CoO3HaHHOCMb omeema (Harnpumep, cmydeHm He cMoe
npuMeHuUmbs meopemu4yeckue 3HaHus1 Ornsi 06bsICHeHUs si8reHUl, 071 yCcmaHOo8MEeHUs NPUYUHHO-Ce0CmBeHHbIX Cesi3el, CpasHeHUs U
Knaccugukayuu sieneHul u m.o.).

* HecywjecmeeHHble owubKu — HerosiHoma omeema (Hanpumep, ynyuieHue u3 suda Kkakoeo-nubo HexapakmepHoeo ¢hakma,
O0ronHeHUs Npu onucaHuu npoyecca, s18eHuUsi, 3akoHomepHocmel u m.d.); K HUM mMoaym 6bimb OMHEeCeHbl 02080PKU, OOMyU,eHHbIE
npu He8HUMamenbHoCmuU cmydeHma.

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUA UNN UHble MaTepuanbl, HeoO6xoAMMble ANA OLEeHKN 3HaHUN,
YMEeHUM1, HaBLIKOB U (UNK1) onbiTa AeATEeNbLHOCTU, XapaKTepuayroume atanbl GPOpMUpOBaHUsA
KOMMeTeHUun

10.2.1. NMepeyeHbL BONPOCOB, pa3paboTaHHbLIN B COOTBETCTBUM C YCTAaHOBJIEHHbIMM 3TanaMmu
c¢hopmMupoBaHus KOMNeTeHLUN

Ne Ne
n/n dopmynunpoBka BONPOCOB TeMbI
Cnocobbl 3KOHOMWW TOMMBHO-3HEPreTUYECKNX PECYPCOB B TEMMNO3HEPreTUKE U 7
TEeNNOTEXHOOMMSX.
2 | TennoBown 6anaHc cogopereHepaumnoHHOro KOTebHOro arperarta. 6
3 | OueHka 3HeprocbepexeHus B TENIOTEXHOMOMMYECKUX npoueccax u yctaHoBkax: KM n 7
yaenbHble pacxoabl.
4 | KNA CPK: TexHONorMyeckni U aHepreTuyecKmm. 6
5 | Tennoeow 6anaHc TennomMaccoobMeHHON YCTaHOBKM ANS HarpeBaHns n3genum: 1
3HepreTudeckumn n TexHonormndeckum Kri.
6 | KoTnbl-yTunmnsaTtopbl: BOAOTPYOHbIE, AbIMOrapHble, C NPUHYAUTENBHOW LIMPKYNSLMEn. 2
YpaBHeHVe TennoBoro 6anaHca.
7 | Knaccudurkaumsa neyHblx ycTaHOBOK. CxemMa aHeprocbepexeHuns 3a CHET CHUKEHMS 1
TemnepaTypbl NPOAYKTOB CropaHums.
8 | «I'nybokoe» oxnaxgeHue yxoasuimx ra3oB nNpu eCTEeCTBEHHOW Tare. 2
9 | lomeHHas neyb, TennoBon GanaHc. 1
10 | «ny6okoe» oxnaxaeHne yxoasumnx ra3oB ¢ KAMEPON CMELLEHNS. 2
11 | JomeHHas nedb: KA. 1
12 | YTunusaumsa TennoThbl YXOOSLLMX ra30B B KOHTAKTHOM TennoobMeHHMKe ¢ 2
akTMBMpoBaHHbIMK Hacagkamu (KTAH). YpaBHeHue Tennosoro 6anaHca.
13 | MeTtoauyeckue neyn: cxema, Tennoson 6anaHc. 1
14 | Pekynepauusa TennoTtbl B BO3gyxonogorpesaTene ¢ kepamuieckumu Tpybamu. YpaBHeHne 2
Tennosoro GanaHca.
15 | Pac4yeT onuTenbHOCTM HarpeBa Matepuana B METOONYECKUX NMeyax 3a CHET KOHBEKTUBHOIO 1
TennoobmeHa.
16 | OpraHnyeckune otxogpl LIBI, aneMeHTHbIN COCTaB 1 TEMNOTA CropaHus. 4
17 | Metoan4deckas neyb: HasHayeHue, KI/. 1
18 | QHeprocbepexxeHne Npu CXXUraHMM NUrHuHa. 4
19 | Vi3BecTeobxuratenbHble NeYy: Ha3HavYeHne, ypaBHEHUe Tennosoro banaHca. 1
20 | DHeprocbepexeHune Npu CxuraHnm OMoNorMyecKoro una. Y paBHeH1e TennoBoro banaHca. 4
21 | TyHHenbHbIE MeYn: cxema, TenoBon banaHc. 1
22 | DHeprocbepexeHne Npu cxuraHnm cepbl. Pacxog nonyd4eHHoro napa. 4
23 | TyHHenbHbIe NeYun: pacyeT ASIMTENbHOCTN HarpeBaHna Matepuana B TYyHHeNbHOW NeYHON 1
YCTaHOBKM.
24 | DHeprocbepexeHne Npu CXUraHUM CynbPUTHBIX LLIENTOKOB Ha MarHMEBOM OCHOBAaHUMN. 4
25 | OnekTpuyeckne neyun: nevm ConpoTMBIEHMS, AYrOBbI€ NEYN, MHAYKUUOHHbIE Neyun, 1
TEnmnoBOW pacyeT.
26 | CocTtaB 1 TennoTta cropaHusi KOpbl U PEBECHbBIX OTXO40B. 4
27 | Tepmunyeckas nepepaboTka TBEpOOro TONMMBaA: Cyxas NeperoHka, NofyKoKCoBaHwue, 5
KOKCOBaHMe.
28 | lNMoarotoBKka KOPbEBbLIX U APEBECHbBIX OTXOA0B K CXKUIaHuIo. 4
29 | Nasucmkaumsa TBepAoro TonanBa: CXxema rasoreHeparopa, KMHeTrKa rasmdukaummn. 5
30 | CxuraHne KOpbeBbIX OTXOO0B B TOMKE C HAKITOHHOW KOFTOCHMKOBOW HEMOLBUXKHOW 4
pewleTkon. TennoBon 6anaHc TOMKW.
31 | Masudmkauyusa TBep4oro TonnmMBa: MaTepuarnbHbl 6anaHc, cxema BKYeHUs 5
rasoreHepaTopa.
32 | CxuraHme kopbeBblx 0Txo4oB B Tonke LIKTW nm. MonsyHosa. Tennosorn 6anaHc TOMNKK. 4
33 | MNasndpukauusa TBepagoro Tonnvea: TeNNOBoM GanaHc. 5
34 | CxuraHne KopbeBbIX OTXOA0B B TOMKE C KMNALLMM crioeM. Tennoson 6anaHc TOMNKW. 4
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35 | Cxema npon3BoACTBa CyNbaTHON LENM0No3bl, XMM1U3M pereHepaumm XmMukaTos. 6
36 | CxuraHne KopbeBbIX OTXOO0B B TOMKE C KUNALLMM CIIOEM U C NpeaBapuTensHOn 4
rasndukauunen. Tennoson GanaHc TOMKW.
37 | CeoucTBa YepHOro cynbgaTHoro Lenoka. 6
38 | CxuraHvne KopbeBbIX OTX0OA0B B TOMKE C NOABMXKHbIMU KONOCHWKaMn. Tennosoun BanaHc 4
39 | CopopereHepaLMOHHbIe KOTeNbHbIE arperaThbl; cxema CPK, HasHavyeHne TexHonornyeckoe 6
N 3HepreTnyeckoe.
40 | CxuraHue KOpbeBbIX OTXOL4OB B CKOpocTHOM Tonke B.B.[MomepaHueBa. Tennoson 6anaHc 4
41 | Buabl 3HeproayauTa 8
42 | MeToguvka u opraHmsaumnsa aHeproayguta 8
43 | OpraHusauus y4yeTta Tonnmea 9
44 | OpraHusauusl ydeta TeNnJSIOBOM M 3N1EKTPUHECKON SHEPTUA 9
45 | OpraHusauusl ydeta Bogpbl M CKaToro Bo3gyxa 9
46 | DQHepreTMYEcKnin NacnopT NPOMbILLIIEHHbIX NPeanpPUATUN 10
47 | QHepreTnyeckuin nacnopt o6bekToB XKKX 10

10.2.2. BapuaHT TMNOBLIX 3apaHui (3afad, kemcoB), pa3paboTaHHbIX B COOTBETCTBUU C
yCTaHOBMEHHbIMU 3Tanamu chopmMmpoBaHUA KOMMNETEHLMI

32;[2(]3 Nu 1 O K meMe npoMbILLTENHBIE el
b 4 QOKp

Jano:
Temnnora BEOCHMas C TOMIHBOM M Bo3AyxoM Qp = 80 kBT, Temnora BHOCHMas ¢ MaTe-  TOILTHBO
puanom Q'y = 20 kBT, morepn Temnots ¢ yxomsmmmu razamMu Qyx = 30 kBT, motepn
TENJOTH ¢ HarpeTeiM MarepuanoM Q"y = 60 kBT, moTepH TEIIOTEI B OKPYKAIOIIYIO
cpeny Qowp = 10 xBT. CocTaBHT: ypaBHEHHE TEIUIOBOrO Oajlanca HarpeBaTelbHOH Qp
TIEYHOH YCTaHOBKHM, PACCYMTATh TEXHONOTHYECKHIl U SHepreTHueckuil ko3bhdummen-
THI IIOJIC3HOIC J]CT;‘ICTBHH. Ol'lpeﬂeﬂ""ﬂ: OTHOCHTEJIBHBIE ITOTEPH C YXOAAUNIHMU I'a3aMH,

NN

IIIIIIIIIIIIIIIIIIIIIIIIIIIII’

C MaTepHaJIOM H B OKPYKalILYK Cpely. BOBAYX
Pemenne:
1. Ypasrenue Tennosoro GanaHca IEYHOH yCTAHOBKH
Qp + Q'M = ny + Q"M + Q(mp 80 + 20 = 30 + 60 + 10 *Q"M
— ! Y g k A 2 Y / Puc. 1. Cxema HarpepatelbHOM TIe4H K pacdeTy
HPHXOL pacxol UPHXOA pacxon TEIoBOro Oananca

2. Texnonornueckui K.I1.JI. ycranoBkm paccunteiBacTes 1o dopMyIie
Quars 100 (Q"—Q4) - 100 ( 60 — 20 )-100
T Qe QptQWw 80 +20

3. Oneprerraecknit K.I1.Jl. ycTanoBKH (OTHOIIEHHE HCTIONE30BAHHOHN TEMIIOTEI IPOAYKTOB CrOPaHHS KO BCEH MOABEAECHHOH TETLIOTE).

(Qp — Qyx) - 100=( 80 — 30 )-100=

40 %.

= %.
TG+ QN 80 + 20 50
4. OTHOCHTC.T[BHB[C nOTepH TEMIIOTHI C YXOJISH_H“M“ rasamMu
ny - 100 30 -100 0
_ - - %,
4= QrQu 80 +20 0 7
5. OTHOCHT@HBHBIC "OTepH TCIIJIIOTHI C Hal"pe’ThIM MaTep"aﬂOM
b _Qu100_ 60 <100
= = f— 0.
7 Q+ Qv 80 + 20
6. OTHOCHTCLHEIC NOTCPH TEIUIOTEl B OKPYKAIOLIYIO CPELY
Qup 100_ 10 -100 _

Qe =°Q,+Q\ 80 + 20
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Hano:

Jamaua Ne 4

CransHoi uamuaap apamerpoM Dy = 70 MM 1 BeIcoTo# hy = 100 MM HarpeBaercd ot HadaIeHOH to= 20°C 10 KOHEYHOH TeMIIepaTypH t; =
830°C. TermoobMen Mexky HIMHIPOM H MPOCTPAHCTEOM TEYH OCYIIECTBIISETCA KHBEKTHBHEIM criocoboM, a. = 180 B1/(m?-K), Temmepa-
Typa BHYTpH nieuH t. = 850°C. TennonpoBogHOCTE CTANH Acr = 42 Br/(Mm - K); TemnoeMkocts cranm ¢y = 0,462 kJhx/(xr-K); nnotHOCTS CTa-

1M per = 7900 kr/nm’. OnpesenTs AIHTENEHOCTE HAMPERA CTANBHOTO HHIAHAPA IPH KOHBEKTHBHOM TEILIOO0MEHE.

Pemiexne:

1. TInomazae NoBEpXHOCTH MITHHADPA

F=2nRyRa+hy)=23.14 70 -( 70 +100)106 = 0.07 wm

2. O6BeM cTanbHOrO WANHNHAPA

V=nRsZh,=3.14- 70 2- 100 -10”° = 0.001539 »?

3. Macca cransHOro EnuHIpa

4. Kpurepuii buo

m=V-p=0.001539-7900 = 12.16 xr

o 180 -
pi= %R -

Aer 42

5. Bpems Harpesa CTanmsHOTO IUITHHIPA

Taxk kax Bi < 0,25 cudTaeM WMIMHAP TEPMHUYECKH TOHKHM
M pacCYMTHIBAEM BpeMs Harpena o cieyometi hopMyne

1000y | te—to _1000°12.16-0462 | 850 — 20

aF te—tr

10.3. MeToanyeckue matepuansl,
onpeaensowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEeHUN, BNnageHUn (HaBbIKOB U (MNK)
NPaKTUYECKOro onbiTa AEATENbHOCTU), XapaKTepu3yoLwmx atanbl opMUPOBaHMA KOMNETEHLUN

10.3.1. YcnoBus ponycka oOGyu4aroLlerocsi

aKagemMun4ecKkon 3af0mKeHHOCTHU

-In 350 = =15557¢= 25.93 muu

830

K cpAaadye 3K3aMeHa U nopsdaaokK JnukBunaauuvun

lMonoxeHne o npoeedeHnn TeKyllero KOHTpPOosA ycneBaemMoCTU U I'IpOMe)KyTO'-IHOVI artrectauuum

obyuvatowmxcsi

10.3.2. dopma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTalumm No AUCLUUNINHe

yctHasa | X

10.3.3. Oco6eHHOCTU NPOBeAeHUA IK3aMeHa

NMMCbMeHHasnA

KOMMNbOTEPHOE TECTUPOBAHNE

MHaA

BpeMﬂ Ha nNoAroToBKY K 3K3aMeHY 45 MWH, B 93TO BpemMAa BXOOAUT NOAroToBka OTBETa Ha
TeopeTndeckme BOMpPOChblI U pelueHne I'IpaKTW-IeCKOIZ 3agaun. Ons pac4yeToB CTyOeHTYy Heob6xoaMMo MMETb
KarnbKyJIdaTOp, TaKke eMy npenoctaBlideTCcd cnpaBo4yHad VIH(*)OpMaLI,VIFI.
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