Mporpamma ancumnnvHbl "BeicokoTemnepatypHble TennotexHuyeckue npouecchl”; 13.03.01 "TennosHepreTvka v TennoTexHunka".
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Mporpamma ancumnnvHbl "BeicokoTemnepatypHble TennotexHuyeckue npouecchl”; 13.03.01 "TennosHepreTvka v TennoTexHunka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma ancumnnvHbl "BeicokoTemnepatypHble TennotexHuyeckue npouecchl”; 13.03.01 "TennosHepreTvka v TennoTexHunka".

Mporpammy omvcuunnuHel paspabotan(a)(n) ctapwmii npenofasatens, 6/c ApcnaHos U.M. (Kadhenpa
BbICOKO3HEPreTn4yeckmx NpoLeccos 1 arperatos, OtaeneHne MHPOPMaLMOHHBIX TEXHONOTMIA U SHEPTreTUHECKUX CUCTEM),
[IMArslanov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHu npuobpeTtaeMoi KOMNETEeHLUN
MK-10 FOTOBHOCTbIO K y4acTuio B paboTax Mo OCBOEHUIO U [OBOLKE TEXHONOMMYECKUX
npoLeccos
MK-4 CnocobHOCTbIO K NPOBEAEHNIO 3KCMEPUMEHTOB MO 3a4aHHOM MeToanke, obpaboTke U

AHaNM3y NoNyYeHHbIX Pe3yNbTaToB C MPUBIEYEHNEM COOTBETCTBYIOLLErO
MaTemaTu4yeckoro annapara

MNK-8 FOTOBHOCTbBIO K Y4aCTMIO B OpraHn3aLmy METPONOrmieckoro obecneyeHus
TEXHONOMMYECKMX NPOLLECCOB NPUW NCMNONb30BaHNUN TUMOBLIX METOLOB KOHTPONS
pexXMMoB paboTbl TEXHONOrMYeckoro 06opyaoBaHUS

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

- KnaccurKaumio, yCTponcTeo, NpuHUMN paboTbl TennoTexHn4eckoro 06opynoBaHUsi U reHepaTopoB Tenna;

- CTPYKTYpPHbIe, TEXHONOTNYECKME 1 TEMOBbIE CXEMbl BbICOKOTEMMEPAaTYPHbIX TEMNIOTEXHONOT NI 3HepProeMKux
oTpacneli NPOMbIWIEHHOCTH;

- MPVYMHBI 1 AKTOPbI, BIUSIOIWNE HA MOLWHOCTb U HAAEXHOCTb YCTaHOBOK;

- CUCTEMbI N CXeMbl X perynmpoBaHnga 1 3alnThbl;

- MeTobl OOPMMPOBAaHUS U aHaNn3a MaTepuanbHblX 1 TENoBbIX 6anaHCcoB BbICOKOTEMMEPATYPHbIX MPOLECCOB 1
yCTaHOBOK.

JlonxeH ymeTb:

- NPOV3BOAMTb pPacyeTbl PasnnyHbIX BUOOB TEMNOTEXHNYECKOro 060pyA0BaHMS, NX BCOMOraTe/bHbIX YCTPOWCTB,
- MPOM3BOANTb pacyeTbl C ONPEeaeneHNEM NX reOMETPUYECKUX Pa3MePOB N TEMNNOTEXHNYECKUX NapamMeTpos;

- aHanM3npoBaTb NokasaTenn BbICOKOTEMMNEPATYPHbIX YCTAHOBOK, ONPELENsTb NoTeHUMan sHeprocbepexeHus.

JlonxeH Bnanetb:

- MeToaMKamm NpPoeKTHOro U NOBEPOYHOro pacyeTa TennoMaccoobMeHHoro obopyaoBaHus;
- MeTo4aMu NpPOeKTUPOBaHNs 1 nogbopa TennoMaccoobMeHHOro o6opyaoBaHNS;

- MeTodamu pacyeta ahPeKTUBHOCTU CTaHAAPTHOro TennoMaccoobMeHHoro o6opyaoBaHmsl.
JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

- AeMOHCTpMpoBaTb CrnocobHOCTb y4acTtBoBaThb B c6ope N aHannse NCXodHblX OaHHbIX OS5 MPOEKTUPOoBaHUA
3HepF006'beKTOB N VX 3NIEMEHTOB B COOTBETCTBUN C HOPMATUBHOW OOKYMEHTaumnen;

- OEMOHCTpPUMpPOBATb CnocobHOCTb y4acTBOBaTb B nNpoBeneHnn npensapntesibHOro TeXHMKO-aKOHOMNYECKOro
obocHoBaHMs MPOEKTHbIX pa3pa60TOK 3Hepr006'beKTOB N NX 3NeMeHTOB NO CTaHOAPTHbIM METOONKAM.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

JaHHasa aucumnnuHa (Mogynb) BkntodeHa B pasaen "B1.B.JAB.2 OucumnnuHbl (Moaynn)" 0OCHOBHON NPOtheCCUOHaNbHOWM
obpaszoBatenbHoii nporpammel 13.03.01 "TennosHepreTrka u TennoTexHuka (MpomblwneHHas TennosHepreTyka)" u
OTHOCUTCS K AMcCUMNAnHaM no BbiGopy.

OcsauBaetcs Ha 4, 5 kypcax B 7, 8, 9 cemecTpax.

3. O6bem aucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKoCTb ANCLMMVHBI cCOCcTaBnsieT 9 3a4eTHbIX(ble) eanHML(bl) Ha 324 yaca(oB).
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Mporpamma ancumnnvHbl "BeicokoTemnepatypHble TennotexHuyeckue npouecchl”; 13.03.01 "TennosHepreTvka v TennoTexHunka".

KoHTakTHasi paboTa - 30 yaca(os), B TOM 4yncne nekuun - 12 yaca(oB), npaktuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi pabota - 281 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 13 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMNANHBI: OTCYTCTBYET B 7 CEMeCTpe; 3a4eT B 8 ceMecTpe; ak3ameH B 9 cemecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buobl n yacbl
KOHTaKTHOW paboTbl,
Pasnenbl gucumnanHbl / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHoble
Jlekumn 3aHATUSA paboTbl
Tema 1. BeeneHve B
1 [BbICOKOTEMNEPATYPHY!IO 7 > 0 0 16
TENNOTEXHONOMMIO N SHEPreTuKy
TENNOTEXHONOrN
Tema 2. KOHCTPYKTUBHbBIE CXEMbI U
2. |aneMeHTbl BbiIcOKOTEMMNepaTypHbIX 7 2 0 0 16
TENNOTEXHONOMMYECKNX YCTAHOBOK
3 Tema 3. HarpeBatenbHbie 1 8 1 0 3 32
06XM1roBble NPOLIECChI U YCTaHOBKM
Tema 4. lMnasunbHble NpoUecchl U
4. YCTaHOBKM 8 1 0 0 32
Tema 5. Mpouecchl n yCTaHOBKM
5. [TepmMoxuMumnyeckoit nepepaboTku 8 0 0 3 32
TONNMB
Tema 6. BHewHwniA TennomMaccoobmeH
6. |B peakTope BblCOKOTEMMEPATYPHOM 9 2 0 4 51
TENNOTEXHONOMMYECKOW YCTaHOBKU
Tema 7. Pacyet BpemeHu
7. |TennoTexHonorn4yeckoin obpaboTtku 9 1 0 2 25
marepuanos B peakTope
Tema 8. MatepuanbHble 6anaHcsl
8. [BbicOKOTEMMEPATYPHbIX 9 1 0 2 25
TENNOTEXHONOMMYECKUX MPOLIECCOB
Tema 9. Tennoeble 6anaHchl
BbICOKOTEMMNEPATYPHbIX
9 TENNOTEXHONOrMY4ECKUX NPOLIECCOB B 9 1 0 2 26
TENNOTEXHONOrMY4ECKOM peakTope
Tema 10. Tennosble n
SHepreTnyeckne banaHchbl
10.[BblcOKOTEMMEPATYPHOIA 9 1 0 2 26
TENNOTEXHONOrM4eCKOW YCTaHOBKU B
Lienom
UNtoro 12 0 18 281

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. BBeneHue B BbICOKOTEMMNEpaTypHYIO TEMN/IOTEXHO/IOTMIO U 3HEepreTuKy TenoTexHonormm

BBoaHbIe NOHATMS 1 TepMUHbL. Oblwme 0CoOBEHHOCTU BbICOKOTEMMEPATYPHBIX TEMNOTEXHONOrMYECKMX NPOLIECCOB.
TennotexHnyeckas knaccmgukaumst BbICOKOTEMMEpaTypPHbIX TEMNOTEXHONOMMYECKNX npoueccos. Knaccudgukaums
peakTopoB 1N UCTOYHUKOB SHEPTUM BbICOKOTEMMNEPATYPHbLIX TENMIOTEXHONOMMYECKMUX YCTAHOBOK. TennoBble CXeMbl
BbICOKOTEMMNEPATYPHbIX TEMNOTEXHONOMMYECKUX YCTAHOBOK C TOMIMBHBIM NCTOYHNKOM SHEPrnn. SHepreTunka
TENNOTEXHONOMMM Kak UHCTPYMEHT aHeprocbeperatoweii NonmMTmKu.

Tema 2. KOHCprKTVIBHbIe CXeMbl U dN1IeMeHTbl BbiICOKOTEMNEPATYPHbIX TEMIOTEeXHO/IOr'M4eCknx yCtaHOBOK

CrpaHnua 4 13 26.
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Mporpamma ancumnnvHbl "BeicokoTemnepatypHble TennotexHuyeckue npouecchl”; 13.03.01 "TennosHepreTvka v TennoTexHunka".

CprKTypHaﬂ cxema BbICOKOTeMHepaTypHOIZ TENIOTEXHONOrMYECKOW YCTaHOBKMN. OnNeMeHThI KOHCprKTI/IBHOI7I CXEMbl
TennoTexHoIormn4eckoro peakropa. OrHeynoprle martepuanbl U N3O0ENNSA B BbICOKOTEMMNEPATYPHbIX
TennoTexHoNIorn4ecknx yCtaHoBKax. KﬂaCCI/Iq.)I/IKaLI,I/IFI BbICOKOTEMMNEPATYPHbIX TEMNTOTEXHONOIM4eCKMNX yCTaHOBOK.
KJ'IaCCI/Iq.)I/IKaLI,I/ISI C FI/I,D,pO,D,I/IHaMI/I'-IeCKOI\/'I TOYKWN 3pPEHNA. KﬂaCCI/ICpVIKaLI,I/IFI C TepMO,D,MHaMMLIeCKOVI TOYKWN 3PEHNA.
BbICOKOTeMﬂepaTyprle XNMUNYeCKne peakTopbl (I'Ie'-ll/l N nna3mMoxmmmyeckmne peaKTOpr).

Tewma 3. HarpeBaTeanble M 06XuroBble npouecchbl U YCTAaHOBKUN

DU3MKO-XMMMYecKne 0cobeHHOCTU NPOLLIECCOB Harpeea. TemnepatypHble 1 TeN0oBblE PEXUMbI Harpesa. KOHCTPpYKLMA 1
nokasatenu paboTbl HarpeBaTeNbHbIX YCTAHOBOK. DU3MKO-XMMUYECKME W TEMNON3NYECKE 0COBEHHOCTU NPOLIECCOB
06xwura. CxeMmbl, KOHCTPYKLIMU 1 Nokasatenu paboTbl 06XMroBbIX yCTAHOBOK. TEMNOBOM pacyeT aNeKTPUYecKux neyei
conpotusnexns. OnpegeneHne ycTaHOBNEHHOW MOWHOCTU. PacyeT nonesHol MowHoCcTH. PacyeT TennoBbix NoTepb.
Pexwumbl paboTbl neun. Pexunm Harpesa. Pasorpes TennoTexHny4eckn "ToHKoin" 3arpysku. Bpems pasorpesa 31C.
Pasorpes TennotexHnyeckn "MaccuMBHOR" 3arpysku. Pexum oxnaxaeHns s3arpysku. Pexum nsorepmmyeckomn
BblOEPXKW. PekomeHpauum no Belbopy oyTEPOBOUHBIX MaTepManoB. PacyeT n KOHCTPYMPOBaHWE HarpeBaTebHbIX
anemMeHTOB. PekomeHpauum no Beibopy Mateprana u KOHCTPYMPOBaHWIO Harpesarteneil. PekomeHnaumm no
KOHCTPYMPOBAHUIO MeTannmyeckmx Harpesatenein. KapbopyHaosblie anektpoHarpesatenu (K9H). Harpesatenu ns
avncunuumpa monmbaeHa. HarpesaTtenum ns TyronnaBkux MeTansios.

Tewma 4. NMnaBunbHbIE npouecchbl U YCTAaHOBKMN

Knaccudomkaums nnaeunbHbIX NPoLeccoB. TeXHONornyeckme OCHOBbI JOMEHHOrO npouecca. TexHoNornyeckme OCHoBbI
nponaeoncTea ctanu. CXeMbl, KOHCTPYKLMW 3NEMEHTOB 1 nokasaTenu paboTbl cTanennaBunbHbIX YyCTaHOBOK. TennoBoii
pacuyeT aneKTPUYecKnx neyer conpotueneHnst. OnpeneneHne yCTaHoBIEHHOM MOLWHOCTU. PacyeT nonesHoin MowWwHoCTU.
Pacuyet TennoBbix notepb. Pexumbl paboTel neun. Pexvm Harpesa. Pasorpes TennoTexHn4eckm "ToHKol" 3arpyaKku.
Bpems pasorpesa 9MNC. Pasorpes TeNI0TEXHNYECKM "MACCUBHOMN" 3arpy3kun. Pexvm oxnaxaeHus 3arpysku. Pexmm
N30TEPMUYECKOI BbloepXKn. PekoMeHaumm no Belbopy goyTepOBOYHbBIX MaTepranos. PacyeT 1 KOHCTpyMpoBaHue
HarpeBaTesNbHbIX aNeMEHTOB. PekoMeHaauuy no Bbibopy Mateprana v KOHCTPYVMPOBaHUIO HarpeeaTenei.
PekoMeHaauUmm No KOHCTPYMPOBAaHMIO MeTannn4yecknx Harpesarenei. KapbopyHoosele anekTpoHarpesatenm (K3H).

Harpesatenu na gucvnuuuna monmbéaeHa. Harpesartenu us Tyronnaekux MeTanios.
Tema 5. Mpouecchbl U ycTaHOBKU TEPMOXMMUYECKOWN NepepaboTku TonvB
HaaHaueHwue, 0CHOBHble BUAbI U Knaccudukaums NpoLeccoB TepMOXUMMYECKOoii nepepaboTki TONMB.

lMnporeHeTuyeckoe pasnoxeHue Tonnme: NonykoKcoBaHWe U KOKCOBaHME TBEPAbIX TOMAMB. TepMuyeckas u
TepMoxmMmuyeckas nepepabotka HedpTV 1 HedPTENPOaYKTOB.

TepMoxmmmquKaﬂ nepepa60TKa TonnmMe C NPUMEHEHNEM OKUCNNTENEN N BOCCTAHOBUTENENA. ﬂpoueccu rasumdomkaumm
TBEPObIX TONNUB. Fm,uporeHmsauMﬂ yrne|7| n nony4yeHmne CUHTETUYECKNX XNOKnx Tonnme. KOHBepCI/Iﬂ yrneeonooponHbIX
ras3os.

Tema 6. BHelwHuiA TennomaccoobmeH B peakTope BbiCOKOTEMMNepaTypHOW TeNnOTeXHONOrM4eckom ycTaHOBKHU

O61wme NonoxeHus. BHelwHWiA Ny4ncTbiin TennooOMeH (4MHa 3NeKTPOMarHUTHOWM BOMHbI, AManasoH U3nydYeHuns,
MHTerpasnbHas cTeneHb YepHOTbI "e" pas3nnyHbIX Ten B avanasoHe MK-uanyyenus).

KOHBEKTMBHbIM U CMELaHHbIN TENI006MeH (CBoHoaHAS 1 BbIHYXAEHHAS KOHBEKTUBHAS TENNOOTAAYA NpW
KOHBEKLMU;TEMIONPOBOAHOCTb YEPE3 KNaaKy neyu U BHYTPU N3LENusi, KOa(ULIMEHTbI TEMIONPOBOAHOCTU
OFHEYMOPHBIX U TEMNOU30NSALNOHHBIX MaTepranos). TennoobMeH B cnoe APO6NeHbIX U M3MENbYEHHBIX MaTepraros.
BHewHwnin maccoobmeH. Tennosble 1 aHepreTudeckne 6anaHchbl BoICOKOTEMMNEPATYPHOM TEMNOTEXHUYECKON YCTaHOBKM.

Tema 7. Pacuet BpeMeHU TENNIOTEXHONIOrMYeCcKon 06paboTkm maTepmanoB B peakTope
VcxonoHble NonoxeHus.

LnnTensHOCTb HarpeBa v NNaBneHns TepMUYECKN TOHKUX Ten. BpeMsi HarpeBa TepMMyYeckin TOHKUX Ten. Bpemsi Harpesa
Ten NpocToi goopMbl. PacuyeT nnaeneHus (cybnmmauum) TepMmMYeckin TOHKMX TeNl MPoCToin oopMbl. Harpes v nnaeneHve
TepPMMYECKM TOHKOrO Tena npocToi doopMbl B BaHHE C MeperpeThiM pacnnaBsoM. Bpemsi TepmoobpaboTku ¢ y4eTom
(ha30BbIX NPeBpaLLEHNIA, peakumii 1 MaccoobmeHa Tena co cpenoi.

Harpes TepmMuyecku maccueHbix Ten. Kpaesble yCnoBus Harpesa Ten npocToi oopmel. Bpemsi Harpesa u
TemnepartypHoe none Ten NpocToi oopMbl MPY rPaHNYHOM YCNIOBMM MEPBOro poaa. TemnepaTtypHoe none Tena npu
rpaHNYHOM YCIIOBMM BTOPOro pofa. TemnepaTtypHoe nosne Tena npu rpaHnyHbIX yCnoBusix Tpetbero pona. Harpes
napannenenunena v UNMHLPA KOHEYHOW O/iuHbL. Harpes Ten CnoxHown hopMbl. HECMMMETPWYHDBIA 1 MECTHBIA Harpes.
OnHoMepHble TeMnepaTypHble NOMs B MONYOrpaHn4YeHHbIX MacCuBax.

Tema 8. Marepuaanble 6anaHchbl BbICOKOTEMMNEpPaTYpPHbIX TEMTOTEXHOIOrM4eCKMUX npoueccos

CTpykTypa ypaBHEHUIA MaTepranbHbix 6anaHcos. MaTepmanbHble 6anaHchl, Kak BblpaXeHne 3aKoHa COXPaHEHNS Maccehbl
B BbICOKOTEMMEPATYPHOM TEMNOTEXHONOMMYECKOM npoLecce. Pa3HOBUAHOCTY MaTepranbHbix 6anaHcoB
BbICOKOTEMMEPATYPHBIX TENNOTEXHONOrMYeCckux npoueccos (BTIM): matepranbHblii 6anaHc KOMMIOHEHTOB; MaTepUanbHbIl
6anaHc BewecTB; MatepmanbHblli 6anaHc XMMUYECKNX SNEMEHTOB. EfnHMLA N3MEPEHMS BENNYMH, BXOOSWMX B
ypaBHEHUSI MaTepuranbHbix 6anaHcos.

PacueTthbl MatepunanbHbIX 6anaHcoB BblCOKOTEMNEPATYPHbIX TENI0TEXHONOrM4ecknx npoLeccos

LBe xapakTepHble NOCTAHOBKM 3a4a4 MaTepranbHbIX pacyeToB: 1) 3a4aH CoCTaB TONbKO NUCXOAHbIX KOMMOHEHTOB; 2)
3aaH CoCTaB M UCXOAHbIX KOMMOHEHTOB, 1 NMPOAYKTOB NpoLuecca.

3apava MaTepmnanbHOro pacdeta paBsHOBECHbIX NMpoLeCcCoB. Martematnyeckas popMynmpoBKa 3agaym MatepuanbHoOro
pac4yeTa paBHOBECHOIO npouecca.

Cocrtas cyxoro Tonnumea. BnaroconepxaHve tonnnea. PaBHOBECHbIV COCTaB NPOLYKTOB FOPEHMSI.
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Mporpamma ancumnnvHbl "BeicokoTemnepatypHble TennotexHuyeckue npouecchl”; 13.03.01 "TennosHepreTvka v TennoTexHunka".

KOS(*)(*)I/ILI,I/IGHTbI ounccounaumm onokcmaoa yrnepona 1M BoAsiHbIX Napos.

Tema 9. TennoBble 6anaHchbl BbICOKOTEMMEPaATYPHbIX TEMNOTEXHONOIMMYECKUX NPOLLECCOB B
TEnJIoTEXHONIOrMYEeCKOM peakTope

Buaobl Tennosbix 6anaHcoB: HanaHc TennotexHonornyeckoro peaktopa (TP); 6anaHc otaenbHbix 30H TP; 6anaHc
TENNOTEXHNYECKMX 3IEMEHTOB BbICOKOTEMMEPATYPHOWN TEMNOTEXHONOrMYECKOoR ycTaHoBkM (BTY); Tennosbie 1
aHepreTmyeckme 6anaHcel BTY B uenom. Tennoeoi 6anaHc TennoTexHonormdeckoro peaktopa (TP). YpaBHeHune
Tennosoro 6anaHca TP, kak aHanMTU4Yeckoe BbipaXeHue 3akoHa coxpaHeHust aHeprumn. CTpykTypa Tennosoro 6anaHca
TP.

3oHanbHble TennoBble HanaHchl TEMNOTEXHONOMMYECKOr0 peakTopa. 3aBMCUMOCTb TEMMNOBbIX 6aNaHCOB OT CTPYKTYPHOM
cxembl TP. YpaBHeHUs TennoBbix 6anaHCoB 30H OCHOBHOW TEXHONOMMYECKO 06paboTku, TEXHONOrM4eckol oobpaboTku
1 TEXHOMOMMYECKN PErNAaMEHTUPYEMOro OXNaXaeHns. Tennoeble 6anaHchl Mo NeEprofaM TEXHONOrMYECKOro npoLecca
Kak pa3HOBMOHOCTb 30HANbHbIX TEMNOBbIX 6anaHCOB, X MPUMEHEHNE TaKNX 30HaNbHbIX 6anaHCoB 1 e AUHULLbI
N3MEpPEHVS BENWYMH, BXOLSWMX B ypaBHEHUS 6anaHcos. CTaunoHapHOE U HECTAUMOHAPHOE TEMNOBOE COCTOSHNS
TENNOTEXHONOMMYECKOro peakTopa.

Tema 10. TennoBble U 9HepreTnyeckue 6anaHchbl BbICOKOTEMMNepaTypHOW TennoTexHonorm4yeckom yctaHoBKy B
Lesiom

TennoBble 1 3HepreTuydeckne HanaHcbl BbICOKOTEMNEPATYPHOW TENNOTEXHONOrMYeckoin yctaHoku (BTY) B Lenom.
MpencTaBneHne ypaBHeHNs TernnoBoro 6anaHca BeICOKOTEMMNEPAaTYPHOM TennoTexHonormyeckom yctaHoekn (BTY) kak
CYMMYy ypaBHeHWA TennoBbix 6anaHCoB BCEX 9/IEMEHTOB TEM0BOW CXEMbI M COeAUHUTENbHbIX TPYHONpPoBOL0B
(razoxonoB). CMbICN MHOEKCOB Y CnaraeMblX ypaBHEHUS TEM0BbIX 6anaHCoB. YYeT TernnoBbiX 30¢EKTOB XUMUYECKNX
peakumit. OcobeHHOCTM ypaBHEHWI NPy OTCYTCTBUM U MPU HANMYAKW B TENSIOBO CXEME BbICOKOTEMMEPATYPHO
TENNOTEXHONOrMYECKOM YCTaHOBKU aBTOHOMHbIX nogorpesareneii. lNonesHas MOWHOCTb BbICOKOTEMMNEPaTYPHOM
TENNOTEXHONOrMYECKol ycTaHoBKN. Pacxon kmcnopopa. Pacxon soasHoro napa. CyMMapHble yaenbHble 3atparsl
nepBuUYHOro TonnmBea. PacyeT cnaraembix ypaBHEHW TeNoBbIX HanaHCoB BbICOKOTEMMNEePaTYPHOM
TennoTexHonornyeckom yctaHosku (BTY)

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbIMONHASTCS Mo 3a0aHWI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHEayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YATarT 1
KOHCMEKTUPYIOT y4ebHYI0, Hay4yHyIo 1 CMPaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUIA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMAMHE.

OpraHunsauusi caMocTosTenbHol paboTbl 0ByHaroIWMXCs PernaMmeHTPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumanmTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus n Hayku Poccuiickoin Pepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHuns "KasaHckmin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHErO pacnopsaka oefepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pPasoBaTeNbHOMO yYpeX AeH s
BbICLIEro npocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHuBeEpCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MO,I:I,yﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHMEM 3TanoB UX oopMUpPOBaHMS B NPOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U POPM KOHTPOJISi UX OCBOEHMS

dopma KOHTpons OueHuBaeMmble
dran KOMNETEHLIM TeMmbl (pa3pernbl) AUCLUNNUHBI
Cemectp 7
TeKyLLMI KOHTPO/1b
1 MucbmeHHas paboTta nK-4 2. KOHCTPYKTMBHbIE CXEMbI N 3NIEMEHTbI BLICOKOTEMMNEPATYPHbIX
TENNOTEXHONOMMYECKNX YCTaHOBOK
2 |Yerheii onpoc AK-10 1. BBeoeHue B BLICOKOTEMNEPATYPHYIO TEMNOTEXHONOMMNIO 1
SHepreTunky TennoTexHonornm
CemecTp 8
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Mporpamma gucumnnuHel "BbicokoTemnepaTypHble TennotexHndeckme npoueccol”; 13.03.01 "TennosHepreTuka 1 TennoTexHuka”.

dopma KOHTpons OueHuBaeMble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
TeKyLLMI KOHTPO/Tb
1 |YcTHbin onpoc MK-10 5. Mpouecchl 1 yCTaHOBKM TEPMOXUMNYECKOI nepepaboTku
TONNMB
2 |YcTHbI onpoc MK-8, rnK-10 3. HarpeBatenbHble 1 06X1roBble NPOLECCH! 1 YCTaHOBKM
IMncbmeHHas T
3 CuMeHHas padota NnK-4 4. MNnaBunbHbIe NPOLECCHI U YCTAHOBKM
3adver MnK-10, rNK-4, rKk-8
CemecTp 9
TeKyLLMI KOHTPO/Tb
1 |YcTHbin onpoc AK-10 6. BHewHwin Tennomacgoo6MeH B peaktope
BbICOKOTEMMNEPATYPHO TENOTEXHONOMMYECKON YCTaHOBKI
2 |YoTHbi onpoc AK-4 7. PacyeT BpeMeHn TennoTexHoNornyeckon obpaboTku
mMaTepuanos B peaktope
3 MucbmeHHas pabota MK-8 8. MatepuanbHble 6anaHchbl BbICOKOTEMMNEPATYPHbIX
TENNOTEXHONOMMYECKUX NPOLIECCOB
9k3ameH MnK-10, rNK-4, rK-8

6.2 OnucaHne nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHuMin Ha pa3nuyHbIX 3Tanax ux oopMmpoBaHus,
onucaHue wkKan oueHnsaHus

Tembl. OTBET XOPOLIO
CTPYKTYpUpPOBaH.
MpekpacHo ocBoeH
NOHATUMHbIA annapar.
[MpooemoHcTpupoBsaH
BbICOKWIA YPOBEHb
noHMMaHua MaTepuvana.
[MpeBocxonHoe yMeHune
bopmynmpoBaTb CBOU
Mbicnn, 0bcyxaaTb
INCKYCCUOHHblE
NONOXEHUS.

CTpykTypa oTBETA B
LenoM ageksaTHa Teme.
XopoLo 0cBoOeH
NMOHATUIAHbBIVA annapar.
lMpooeMoHcTpupoBaH
XOPOLWWA YpOBEHb
NoHMMaHusa matepuana.
Xopoluee ymeHne
popmynmpoBaTb CBOU
Mbicnv, obcyxaatb
ONCKYCCUOHHbIE
MONOXEHNSI.

CTPYKTYpPUPOBAH.
[MoHATWIAHBIA annapat
OCBOEH 4aCTMYHO.
[MoHMMaHme oTaeNbHbIX
NONOXEHUA 13
marepuana no Teme.

Y noBneTBOpUTENbHOE
yMeHue
popmynmposartb CBou
Mbicnu, obcyxnatb
ONCKYCCUOHHblE
NONOXEHNS.

OCBOEH
HeyOOBNEeTBOPUTENBHO.
lMoHuMaHune maTepmana
doparmeHTapHoe unu
oTCcyTCTBYeT. HeymeHue
popmynmpoBaTtb CBOU
Mbicnn, obcyxaatb
ONCKYCCUOHHbIE
MONOXEHSI.

Kputepun
®Popma OLLeHUBaHUA 3ran
KOHTpOns
OTnn4YHO XopoLuo Y nosn. Heyn.
Cemectp 7
TekyLLUA KOHTPONb
lMncbmeHHas  |[paBunbHO BbINONHEHDI |[1paBuIbHO BbiNONHEHA (3anaHus BbIMONAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas Yactb 6ornee 4eM HaNoNoBKHY. [MEHEE YEM HAMOMOBUHY.| 1
MNpogeMoHCTpUpoOBaH [3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT cepbé3aHble owmnbKu. HeyOo0BNETBOPUTENbHBbI
BNafeHns MatepranoMm. |He3HauymTenbHble MNpooeMoHCcTpypoBaH [ypoBeHb BnaneHus
MposiBneHsbl ownbkm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npeBoCXoAHbIe [MpooeMoHCTpUpoOBaH |ypoOBEHb BNaOEHNS MposiBneHsbl
CnocobHOCTM XOPOLLWI YPOBEHb mMarepuanom. HeLoCTaTo4HbIe
NPUMEHATb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne cnocobHoCTM
YMEHUS K BbINONHEHUIO |[posiBNEHbI CpefHne  |cnocobHoCTH MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPVUMEHSTb 3HAHMA U |[YMEHUS K BbINOMHEHWIO
MPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHu.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a8aHu.
KOHKPETHbIX 3a4aHuiA.
YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
pPackpbITO cogepXaHue |TeMbl PaCcKpbIThI. packpbita. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 2

CemecTp 8

TekyLLUA KOHTPONb
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Mporpamma ancumnnvHbl "BeicokoTemnepatypHble TennotexHuyeckue npouecchl”; 13.03.01 "TennosHepreTvka v TennoTexHunka".

MNpekpacHo ocsoeH
NOHATUIHBIA annapar.
MNMpoaeMoHcTprpoBaH
BbICOKWI YPOBEHb
noHUMaHua Matepuana.
MNpeBocxonHoe ymeHve
goopMynMpoBaTb CBOU
Mbicnn, obcyxaatb
ONCKYCCUOHHblE
NONoOXeHus.

Xopolo ocBoeH
NOHATWIAHBIN annapar.
lMpoaeMoHcTpupoBaH
XOPOLNIA ypOBEHb
NoOHUMaHMsa Matepuana.
Xopolee ymeHvne
popmMynmnpoBaTb CBOU
Mbicnn, obcyxaatb
INCKYCCUOHHbIE
MONOXEHUSI.

OCBOEH 4aCTU4YHO.
MNoHnMaHmne oTaenbHbIX
NONIOXEHUN 13
maTepuana no Teme.

Y noenetsopuTENbHOE
yMeHune
doopMynMpoBaTtb CBOU
Mbicnn, obcyxaaTb
IAVNCKYCCUOHHblE
NONoXeHns.

MoHnMaHue maTepuana
pparmeHTapHoe nnu
oTcyTcTByeT. HeymeHue
bopMynnpoBaTb CBOU
Mbicnin, obcyxaatb
ONCKYCCUOHHblE
MONOXEHUSI.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO. 2
MpekpacHo ocBoeH Xopowo 0cBoeH OCBOEH 4aCTUYHO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.
lMncbmeHHas  |[paBunbHO BbINONHEHDI |[IpaBuIbHO BbiNONHEHA (3anaHus BbIMONAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONMOBUHY.| 3
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnOKM. HeyOO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH |ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIe [MpooeMoHCTpUpOBaH |ypOBEHb BNadeHNs MposiBneHsbl
CnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPUYMEHSTb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPVMEHSTb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHuA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.
3auteHo He 3auteHo
3auer Obyuatowwpmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn aHaYUTeENbHbIE
y4ebHO-NporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMNANbHbIE OWMNOKM B BIMOMHEHWN
cnpasuscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOGEH NPOLONXNUTL 0ByHYEHNE UK
NPUCTYNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMNOMHNTENbHbIX 3aHATWUIA NO COOTBETCTBYIOWEN
ancumnnuHe.
CemecTp 9
TekyLLUA KOHTPONb
YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TemMbl packpbiTbl. packpbita. OtBeT cnabo [[oHsTHAHbIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lenom ageksartHa Teme. [[oHATUAHBLIA annapaT  |HeyAoBNEeTBOPUTENBHO. 2
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Mporpamma ancumnnvHbl "BeicokoTemnepatypHble TennotexHuyeckue npouecchl”; 13.03.01 "TennosHepreTvka v TennoTexHunka".

CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O60OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpPYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CMocobeH K ux
caMocTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpPaTypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 npw
BbINOMHEHNM
9K3aMeHaLUMOHHbIX
3aaaHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHWUN
npeaycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHarnbHom
nesitensHocTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MucbmeHHas  |MpaBUNbHO BbINONMHEHBI |[paBMIbHO BbINONHEHA (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 7

TekyLLU KOHTPONb
1. MucbMmeHHas pabota

Tema 2

1. CTpyKkTypHasi cxema BbICOKOTEMNEPAaTypHOW TennoTexHonorndeckom ycraHoBku (BTY). OcHoBHble anemeHTbl BTY 1
CYLLECTBYIOLME CBA3MN MEXOY HUMN.

2. MpoaykTbl TENIOTEXHOMNOMMYECKOro npoLiecca B Hanbonee oblem cnydae (uenesoli U noboyHble NPoayKThl
TEXHONIOrMYECKOro NpoLecca, TEXHOOrM4ecKne oTxoapl, NPOAYyKTbl TOMOYHOIO Npouecca).

3. YcTpoicTtea OONOMHNTENBHOIO TENNoMCnonb3oBanns BTY.
4. OneMeHTbl KOHCTPYKTUBHOWM CXEMbl TEMNOTEXHONOMMYECKOro peaktopa. PasHOBUAHOCTM CBOAOB TEMNOTEXHONOMMYECKNX

peakTopOB.

5. OrHeynopHble MaTepuanbl U U3Oenns B BbICOKOTEMMEPATYPHbIX TEMNOTEXHONOrMYeckmx yctaHoBkax. ObMypoBka.
MoHonutHble 06MypoBku. OrHeynopHble goyTepoBKN. MapHNCCcaxHble 0OMYPOBKM U FrapHUCCaXHbIe 0OMYPOBKM C
OrHeynopHol HabnBKo

6. Knaccugoukaumsi orHeynopos no XMMUKO-MUHEPANOrMYECKOMy COCTaBy.
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7. KJ'IaCCI/IC*)I/IKaLI,VIFI BblCOKOTEMMEPATYPHbIX TENTOTEXHONOIr’M4YeCknx yCtaHOBOK Mo 0Tpacne30|7| npuHaONexHoCcTn.
8. KnaccmopleauMﬂ BbICOKOTEMNEpPaTypHbIX TEN/IOTEXHOJIOTNYEeCKNX YCTAHOBOK NO COAEPXaHUIKO TEXHONOIMYEeCKnNX
npoueccos.

9. Knaccmcpleame BbICOKOTEMNEpPaTypPHbIX TENTOTEXHOIOrNYECKNX YCTAHOBOK NO nNpuHUMny paﬁoTbI.

10. KJ'IaCCI/I(*)VIKaLI,VIﬂ BblCOKOTEMMEPATYPHbIX TENTOTEXHONOrMYeCKnX yCTaHOBOK MO MCTOYHWKY TEnnoThbl.

11. Knaccndpmkaums BbICOKOTEMNEPATYPHBIX TEMNOTEXHONOMMYECKMX YCTAHOBOK MO MPOCTPAHCTBEHHOW COBMELLEHHOCTH
30HbI reHepaumm TennoTol (3 T) 1 30HbI TEXHONOrMYeckoro npouecca (3TIM)peaktopa BTY.

12. Knaccudovkaums BblCOKOTEMMNEPATYPHbIX TEMNOTEXHONOMMYECKUX YCTAHOBOK MO OBWHOCTM TENNOTEXHONOMMYECKMX
NPUHLMMOB (C NAOTHLIM NPOAYBAEMbIM COEM Matepuana, C KMnswmM cnoeM mateprana, Co B3BeLWeHHbIM ClI0EM
mMaTepuana, c nepecbinalowmMMcs CnoemM MaTepuana, ¢ yNnoXeHHon 06 bEMHO 3arpy3koi U3aenuii, ¢ nanyyarowmm
goakesioM, ¢ NOBEPXHOCTHbLIM U3NlydaTeneM, C Norpy>XeHHbIM oakenoM, ¢ KOMOMHUPOBAHHBIM TEMNOTEXHNYECKMNM
NPUHLMMNOM).

2. YCTHbIN onpoc

Tema 1

1. TennotexHonorus. MNoHsATHE.

2. TennotexHonoruyeckuii npouecc. MNoHsATue.

3. CtyneHb (cTagus) TennoTexHmyeckoro npouecca. OgHocTyneHyaTble, ABYXCTyMeHYaTble, TPEXCTYNeHYaTbie,
MHOrOCTyrneH4YaTble TENNOTEXHONOIMYeCckue npouecchl. MNoHsATue.

4. TennoTexHonornyeckas cxema npoudsonctea. [oHatue. MNpumep: TennoTexHonorndyeckas cxema Npon3BoacTBa Meau.

5. Cxema TennotexHonornyeckoro npouecca. lNoHsatue.
6. TennoTexHonornyecknii peaktop (annapar, paboyee NPOCTPAHCTBO TEMNOTEXHONOMMYECKOM yCTaHOBKM). [MoHsTME.
7. CTpyKTypHas cxema BbICOKOTEMMEPaTypHO TEMNOTEXHONOrMYECKOW yCTaHoBKN. [ToHATue.

8. TennotexHonoruyeckas ycraHoska. lNoHsaTne. TennoTexHonormyeckas ycTaHoBka C 9NeMEHTaMn BHELLHErO
TENNoNCNoNb30BaHUs (TENNO3HEProOMNCMNONb30BAHNS).

9. TennotexHonoruyeckas cuctema. MNMoHsTNE.

10. TennoTexHonormnyeckuin komnnekc. MNMoxHatre.

11. KombuHupoBaHHas cuctema (yctaHoeka. [oHsTure.

12. TennoBas cxema TenNNOTEXHONOrMYEeCKON ycTaHoBKU. [oHaTre.

13. TennoTexHnyecknii npuHLUMN (cnocob) peannaauuny TEXHONOrM4yeckoro npouecca. MNMoxHatue.

14. TennotexHnyeckas cxema. MNMoHaTre.

15. TemnepatypHblIii 1 TENNOBOK rpadomkm TEXHONOrMYECKoro npouecca. NoHatue.

16. TepMoaMHaMUyYeckn naeanbHas TennoTeXHONOrnyeckas yctaHoska. NoHsTue.

17. O6wme 0COBEHHOCTM BEICOKOTEMMEPATYPHbIX TEMNOTEXHOMNOMMYECKMX NPOLECCOB (arperatHOE COCTOSIHME U COCTaB
NCXOOHbIX TEXHONOMMYECKNX MaTepuanos, YACNO CTyNeHen TEXHONOrMYECKOoro npoLecca n ux cogepxaHue, arperatHoe
COCTOSIHME U COCTaB NPOLYKTOB TEXHONOrMYECKOro npowecca, TepMoanHamMmyeckue napameTpbl npouecca
(Temnepartypa, nasneHne), yiactme B TEXHONOrMYECKOM NpoLecce NpoayKTOB rOPEHUst Tonnmea).

18. VicxonHble maTepuanbl BbICOKOTEMMNEPATYPHBIX TENIOTEXHONOMMYECKNX NPOLLEeCcCoB. Bnabl TBEpAOro MMHEpPanbHOro
cbipbsi. BocctaHosutenu. Okucnutenu. obaeku.

19. MNMpoayKTbl TENNOTEXHONOMMYECKOro npouecca. lNoHsaTtue.

20. MaTtepuanocbepexeHne npy BbICOKOTEMNEpaTypHol TernnoTexHonorum. MNoHsitre.

21. dusnyeckne TennotexHonornyeckme npoueccol. CogepxaHve cryneHen. CTyneHb TEXHONOMMYECKN
pernameHTpPOBaAHHOMO OXNAaXAEHNS - KaK aTan (YeTBepTtas CTyrneHb) paga MHOroCTyneH4YaTbix (OU3NYECKmX
TENNOTEXHONOrM4ecKnx npoweccos. MoHsaTHe.

22. Knaccudpmkaums BbiICOKOTEMNEPaTYPHbIX TEMNOTEXHONOrMYECKMX MPOLECCOB MO BUAY OCHOBHbIX (PU3NYECKINX
npeBpaLLleHuii: Harpes, TepMoodbpaboTka, 06Xur, Nnaeka, BO3roHKa.

23. Xumunyeckune TennotexHonornyeckue npoueccol. MNoHatne. CopepxaHue CTyneHen XMMNYeCcKnx
TENNOTEXHONOMMYECKNX NPOLIECCOB.

24. CTyneHb TEXHONOMMYECKN pernaMmeHTUPOBaHHOIo OXNaxXaeHus - Kak atan (4eTeepTas CTyneHb) psaa
MHOrOCTYyMNeH4YaTbiX PrU3n4ecknx TennoTEeXHONOrM4eCcKuX NpoLLEecCcoB.

25. TemnepaTypHbIll ypOBEHb Kak BaXHEWIWWiA napamMeTp TEeNN0TEXHONOMrMYeCcKoro npouecca. lNoHsatue.

26. Knaccudpmkaums BbiIcOKOTEMNEPaTYPHbIX TEMNOTEXHONOrMYECKMX MPOLECCOB MO MOrNOWEHWIO U MO BblAENEHMIO
TENNOTbl NPU PU3NYECKUX N XMMUYECKNX NPEBPALLEHMNSX.

26. KnaccudpmkaLums BbICOKOTEMMNEPATYPHbBIX TEMNOTEXHONOMMYECKMX MPOLLECCOB (ECIN B OCHOBY MX Knaccugomkaumm
MONOXUTb YNPaBASEeMblE TEMNNOTEXHNYECKMIN CPEACTBAMMN (PU3NYECKME NN CPUINKO-XMMUYECKME SABNEHNS,
AUMUTUPYIOWME ANNTENBbHOCTb paboyero Lukna u Npov3BoaUTENbHOCTb TEMNNOTEXHONOMMYECKO YCTaHOBKN).
MpenmylecTsa 310N Knaccmdukaumu.

27. Knaccudpmkaums peakTopos U NCTOYHNKOB SHEPTM BbICOKOTEMMNEPATYPHbIX TEMNOTEXHONOMMYECKUX YCTAHOBOK.
OpnHokaMepHble (OOHO30HHbBIE Y MHOTO30HHBIE) 1 MHOTOKaMepHble (CEKLMOHMPOBAHHBIE U KOMOUHUPOBAHHbBIE) PEAKTOPbI.
Buabl 30H 1 kamep (3MNTO n KMTO; 30TO n KOTO; 3TO n KTA; 3TPO n KTPO). Npaxnmua 30TO.

28. VICTOYHUKM 3HEeprum BbICOKOTEMMEPATYPHbIX TOMANBHBIX TENNOTEXHONorm4ecknx yctaHoskax (BTTY): TB, TOB, TK,
Nr(ar nlr), 93, KoMOMHNPOBAHHBIE, 9K30TEPMNYECKUE PEAKLIMU TENNOTEXHONOMMYECKUX NPOLECCOB, CONMHEYHAs
SHEeprus, BbICOKOTEMMNEPATYPHbIE TENNTOHOCMTENN aTOMHbIX PeakTOpPOB.
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29. TennoTexHM4ecKne NPUHLUMbLI OpraHM3auny TEXHONOrMYeCKMX NPOLECCOB UKW UX OTAEMNbHbIX CTagui (MpMHLUMN
NAOTHOrO PUILTPYEMOrO COS, MPUHLIMM KUMNSLWEro Cos, MPUHLUMUMN B3BEWEHHOro CNos, NPUHLNM Nepechinarolerocs
CNosl, NPUHLIMM YNOXEHHbIX 3arpy3okK, NPUHUMUN K3nyyatowero dakena, NPUHLMMN NOBEPXHOCTHOrO N3ny4YaTens, NPUHLNM
MOrPYXXEHHOTo hakena, NPUHLUM KOMBMHMPOBAHHDIA).

30. Knaccudprkaums TennoBbix CXeM BbICOKOTEMNEPATYPHbLIX TEMNOTEXHONOrMYECKUX ycTaHoBOK (BTY). BTY 6e3
BHELWHero Tennoncnonb3osaHus. BTY ¢ BHewHUM Tennoncnonb3oBaHneM Tennosble cxeMmbl BTY ¢ TONNnBHbIM
WCTOYHUKOM 3Heprun. Tennosas cxema TENNOTEXHONOMMYECKOM YCTAHOBKMN C OLHUM CTPYKTYPHbLIM 3/IEMEHTOM ?
OOHOKaMepHbIM 0HO30HHbLIM peakTopoM (c kamepor OTO) (T.H. aneMeHTapHas TENNOBAsA CXeMa).

31. PereHepaums sHepretmyecknx otxonos BTY. BHewHee ncnonb3oBaHne sHepretTudeckmnx otxonos BTY. CxeMbl,
9NEMEHTbI, NPUHLMN OEACTBUS.

32. MapameTpbl BTY: 0blwee konmyecTso TENNOBbIX 0TX000B BTY, KoTOpbie MOryT 6bITh MCMOMB30BaHbI 4N BbIPaboTKu
LaHHOM (i-1) BHEWHEN TEXHONOMMYECKOM MM SHEPreTUYeCcKo NpoayKumn, TonnueHbli KM BeipaboTku fjaHHow (i-i)
SHEepreTnYecKom Unn AONONHUTENbHON (BHEWHEN) TEXHONOrMYeCKOon NpoayKLUMM B 3aMeLLaeMoii yCTaHoBKe,
npvBEeLEHHbIA pacxom TONAMBa Ha TexHoNornyecknii npouecc BTY, yaenbHbI NpuBeaeHHbIR pacxoq Tonnmea,

33. DHepreTuka TENNOTEXHONOMMN KaK MHCTPYMEHT aHeprocbeperatoulein nonuTtuku. Mytn cCHUXeHUs pacxona Tonnvea B
TennotexHonoruu. MpuHumnel 6€30TX00HOW TENNOTEXHONOMMW. DHEPreTUYECKNe NPEANOCHINKA TEXHUYECKON peanm3aumm
Npon3BOACTBA 324aHHOIO NPOAyKTa Ha OCHOBE TEMNOTEXHONOrMM (cxema). basa u pesynbtatbl peanusauum
aHeprocbeperaroLleil NONUTAKN B TEMNOTEXHONOMUN (CXEMA).

CemecTp 8

Tekywuin KOHTpONb

1. YcTHbIA onpoc

Tema 5

1. HasHayeHve, OCHOBHbIE BUapI M Knaccudpmkaums NpoLECCOB TEPMOXUMUYECKON nepepaboTky TONNuB.

2. Obwas npyHUMNManbHas cxema npoLecCoB TEPMOXUMUYECKOM NepepaboTku Tonms.

3. MNuporeHeTuyeckoe pasnoxeHue Tonnme. NonykokcoBaHne U KOKCoBaHWe TBepablX TOMANB. KOHCTPYKTUBHbIE CXEMbI
MPOMBILWAEHHbIX annapartoB A8 NoNyKOKCOBa?HWUS TBEPAOro TOnamea.

4. lMnporeHeTnyeckoe pasnoxeHve Tonnue. bepTnHuposaHue. lNonykokcosaHne. KokcosaHue. MNMpuHuunuanbHble
TEXHONOMMYECKNE CXEMbI YCTAHOBOK MOMYYEHMS N TYLWIEHUS KOKca. TennoBble CXeMbl YCTAHOBOK A5 NONyYEeHUS KOKca.
5. TepMuyeckas n TepMoxummyeckas nepepabotka HedpTV 1 HedpTenpooykToB. dr3nyeckne MeToabl.

6. Tepmuyeckas n TepMoxmmuyeckas nepepabotka HedTV 1 HEPTENPOAYKTOB. XMMMNYECKME METOLbI.

7. Tepmuyeckas n TepMoxmMudeckas nepepabotka HedpTn 1 HegpoTenpoaykToB. KoHCTpykumum TpybyaTbix neyei.
Tennosas cxema OBYXCTYNeH4YaToro npouecca npsiMon neperoHKn HedTu.

8. TepMuyeckas n TepMoxummyeckas nepepabotka HeddTV 1 HedpTeENPOOYKTOB. TEXHONOrMyeckas cxema
OBYXCTYMEeHYaTon NpAMON NeperoHkn HedoTu.

9. TepMuyeckas n TepMoxummyeckas nepepabortka HeddTV 1 HedpTENPOLYKTOB. TENNOBAS CXeMa ABYXCTYMNEHYATOro
npouecca npsiMo NeperoHkKn HedoTu.

10. Tepmuyeckas n TepMoxmMmyeckast nepepabotka HeddT U HEPTENPOAYKTOB. TEPMUYECKUIA KPEKUHT.
TexHonornyeckas cxema TEPMUYECKOro KpekmHra masyra.

11. Tepmuyeckas n tepMoxmmmyeckast nepepabotka HedpTn U HedpTenpoaykToB. Katanutnyeckmin KpekmHr.

12. TepMuyeckas n TepMoxummyeckas nepepabortka HedoTn 1 HedpTenpooykToB. Katanmtmyeckuii pecpopMmHr.

13. TepmMoxumnyeckas nepepaboTka TOMIUB C NMPUMEHEHEM OKUCIMTENER 1 BOCCTaHOBUTENEN. [NpoLecchl rasndmkaumum
TBEPAbIX TOMMB.

14. Tepmoxumunyeckas nepepaboTka TONAMB C NPUMEHEHNEM OKUCUTENEA 1 BOCCTaHOBUTENEN. MaporeHn3aumns yrnem
1 NonyyYyeHne CUHTETUYECKUX XNOKUX TONNUB.

15. Tepmoxumunyeckas nepepaboTtka TONAMB C NPUMEHEHNEM OKUCUTENE 1 BoccTaHoBMTenel. KoHsepcus
yrneBogopOaHbIX ra3os.

2. YCTHbIN onpoc

Tema 3

1. ®usmko-xumnyeckme ocobeHHocTM npoueccos Harpeea. OCHOBHbIE NapamMeTpbl NpoLecca Harpesa: Temnepartypa u
ONNTENbHOCTb (BpeMs) Harpesa. Buapl Harpesa: oKUCAUTENbHbINA, HENTPaNbHbIA 1 BOCCTAHOBUTENbHbIN.

2. Tennosble 1 TeMnepaTtypHbIe PeXUMbl, COOTBETCTBYIOLWME ONpeaeneHHbIM BUAAM TEXHONOMMN Harpesa: CTauMoHapHbIi
N HecTaunoHapHbIR.

3. Pexumbl Harpesa B 3aBMCUMOCTY OT Lienew yrnpasneHus 1, cnegosartefibHO, KpUTEPUEB OLEHKN KayecTBa TEXHOOMMU
Harpesa: SHepProsKOHOMUYHbIE, (POPCUPOBAHHbIE U ONTUMarnbHble. Hanano4yHble pexuMbl Harpesa

4. KoHCcTpykumm 1 nokasatenn paboTbl HarpeeaTeNibHbIX YCTaHOBOK. CTPYKTypHas cxema HarpeBaTefibHO YCTaHOBKA 1
6onbluMX TepMMYecknx nedveil. MHOro3oHHble MeToauyeckue neun. Meun ¢ wararowmm noaom. KamepHole
HarpesartefibHble NeYn C BbIKaTHbIM N0AOM. KaMepHble neyn ¢ HeNoABMXHbBIM MOLOM (KONNakosble). TennosBon pexmm B
9Tux neyax. Cmuctema otonneHms atTux nedei. MNMeyn ong YepHoO METANNYPrMn: PeKynepaTuBHbIE N pereHepaTmBHble
HarpesartefbHble KONoALbl 415 Harpesa CNUMTKOB MOA NPOKaTky, ABYX- U TPEX30HHbIE METOAMYECKMUE NeYvn Ang Harpesa
3aroToBOK O1151 COPTOBbIX U NINCTOBbIX MPOKATHbIX CTAHOB, KOMbLEBbIE, MPOXOAHbIE (CEKLMOHHbIE, C PONNKOBLIM MOAOM,
KOHBeliepHble, HalleHHbIe) Neyn Ans Harpesa 1 TepMmnyeckoli 06paboTky 3aroToBOK Nepes NpokaTkol, MydoenbHble neyn
LNsi Harpesa 1 TepMuyeckoli 06paboTky KaTtaHKU 1 NMPOBOJIOKN, 3NIEKTPUYECKME HarpeBaTesbHble Nneyn.

5. ®dn3nko-xmMuyeckne 1 Tennogouamnyeckue ocobeHHoOCTU npoueccos 0bxura. Bpems nonHoro obxura. MNnotHocTb
nponykta obxura.
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6. DNIUKO-XMMUYECKME 1 TEMNOGU3NHECKUE 0COBEHHOCTU NpoLeccoB 06xura. BocctaHoBUTENbHBIN 06XNT.
7. DN3UKO-XMMUYECKME 1 TEMNOGU3NYECKME OCOBEHHOCTM NPOLLECCOB 06XMra. Xnopvpyrowmin o6xur.

8. dunamKo-xMmnYeckme 1 Tennoguandeckne ocobeHHocTr npoueccos obxura. OkMcnuTenbHbln 06xmr. O6xmr
oKaTbllWen.

9. dN3UKO-XMMUYECKME 1 TEMNOGU3NYECKUE 0COBEHHOCTU NpoLeccoB 0bxura. Cynbgatnanpyrowmin 06xur.

10. ®PU3NKO-XMMUYECKNE 1 TENNOGUINYECKNE OCOBEHHOCTM NpoLeccoB 0bxura. Cnekarwmii OKUCANTENBHBIA 06XUT 1
€ro NpenMyLLecTBO Nepes MOKPbIM CNocoboM NPON3BOACTBA LEMEHTA.

11. TennoBo pexum 1 cxema KOHBeNepHO 06XMroBOM YCTaHOBKM.

12. CxeMbl, KOHCTPYKLUM 1 nokasatenu paboTtbl 06XMroBbix ycTaHOBOK. Knaccudmkaums 06Xmroebix yCTaHOBOK MO
KOHCTPYKLMM 1 XapaKTEPUCTUKaM peakTopa: KaMepHble, KONbLEBble, KOHBENEPHbBIE, WaXTHbIe, TpybyaTtble
(Bpawwatowmecs) Tunbl.

13. CxeMbl, KOHCTPYKLUW U nokasateny paboTtbl 06XXNroBbix ycTaHOBOK. KamepHble 06xumroeble neun. Konbuesbie neyu.
TyHHenbHas 06xuroeas neyb. lllenesbie koHBeepHble neyn. KoHBelepHas ponnkosas MydenbHasi CEKLIMOHHAS.
WaxTHble 06xmrosble neun. KnvHkepHble neyu.

14. Knaccndomkaums 06XXnroBbix yCTaHOBOK MO TEMMEPaTypPHOMY PEXMUMY: NePUoaNYEeCKOro N HENPEPbLIBHOMO OENCTBUS;
MO KOHCTPYKUMW peakTopa ? Ha OLHO- 1 MHOTO30HHbIE-, MO NOABMXHOCTU 1 KOHCTPYKLMUM noda ? Ha OOHO- 1
MHOrOMOAOBLIE CO CTALMOHAPHBIM, BbIKATHBLIM, KAPYCENbHbIM MOLOM; MO CTENEHW NOABUXHOCTU 06XUraeMoro matepuana
? Ha cnoesble, NEPECHIMNHbBIE U C KAMSALWKM CIIOEM.

3. MucbmeHHas paboTa

Tema 4

1. MNnaBunbHbIA TENNOTEXHONOMMYECKUA NPOLECC (MoHATHE).

2. Mpouecc nepennasa(noHATUE).

3. MupomeTannypruyeckue nnaeunbHble Npouecchl. Knaccugpmkaums nnaBmnbHbIX NPOLECCOB MO PasHbIM NMpU3Hakam.
BoccTaHoBMTENbHBIE MNaBUNbHbIE NpoLecchl. OKNCANTENbHbIE NNABUIbHBLIE NPOLLECCHI

4. TexHONOrM4Yeckme OCHOBLI JOMEHHOro npouecca. Cxema NnaBuIbHOM YCTAHOBKM C [OMEHHOM neybto. OTnnyme
MPOLIECCOB B WAXTHON 06XMroBOi NeYn 1 B JOMEHHOW Neyw.

5. BoapyxoHarpesatenb fJOMeHHoM nevun. KoHcTpykuus.

6. [lomeHHas neyb. KoHcTpykums. O6bemM LoMeHHON neyn n npodomnb ero paboyero npocTpaHcTea. Y aenoHas

(o6 beMHas) NPON3BOAMTENBHOCTL Nevn. KoagodprumMeHT Ucrnonb3oBaHus noneaHoro obbema (KUMO).

7. TexHonorn4yeckme OCHOBbl MPON3BOACTBA CTanu.

8. CxeMbl, KOHCTPYKLIUM 3NEMEHTOB U nokasaTteny paboTbl cTanennaBuibHbIX YCTaHOBOK. MapTeHoBCKMe neuu.

9. [iByxBaHHas ctanennaBuibHas neyb.

10. KucnopoaHo-KoHBepTepHas ycTaHoBKa Ans Npom3BoAcTBa ctanu. NponssoamTenbHOCTb KOHBEPTEpa.

11. TexHonormyeckue oCHOBbI CTekNoBapeHns. Onepauun, peanuayemble BHe paboyero NpocTpaHcTBea (peakTopa)
CTEK/IOBAPEHHOM YCTAHOBKM (MOAFOTOBKA WMXThI, (DOPMOBAHUE, OXNaxaeHue 1 obpaboTtka roTosbix usnenuit). Bugbl u
COCTaB LWWXThbI.

12. TexHonormyeckune ocHoBbl CTekioBapeHmnsi. Onepauuu, peanusyemble paboyemM NpocTpaHCcTBe (HarpeB 1 nnasneHne
WKXTOBbLIX MaTepranoB ¢ npoLieccamy cunmkaTte- u cteknoobpasoBaHusi, Aerasaumsi U roMoreHn3aLmst CTeknomMaccehl,
OXNaxAeHne CTeKIoMacchl 40 3a0aHHO TeMnepaTtypbl BolAadn?cTyaka).

13. TennoBble N KOHCTPYKTUBHbBIE CXEMbl CTEK/TIOBAPEHHLIX yCTaHOBOK. CTeknoBapeHHas yCTaHOBKa C rOpLUKOBOIA
pereHepaTyBHOM Neyblo.

14. TennoBble N KOHCTPYKTMBHBLIE CXEMbI CTEKNIOBAPEHHbBIX YCTAHOBOK. BaHHasa cTeknoBapeHHas nevb.
3auert

Bonpochl k 3a4eTy:

1. TennotexHonorus. MNoHsATuE.

2. TennotexHonornyeckuin npouecc. NoHatre.

3. CTyI'IeHb (CTa)J,I/IFI) TennoTexHnyeckoro npouecca. O,EI,HOCTyI'IeH‘-IaTbIe, OBYXCTyneH4artble, TpexctyneH4arble,
MHOroctyneH4yartble TennoTexHonornyeckme npouecchol. MonsTMeE.

4. TennotexHonorunyeckas cxema npounssoncrtea. lNoHsaTre. MNpumep: TennotexHonornyeckas cxema Nnpon3soacTsa Meau.

5. Cxema TennotexHonornyeckoro npouecca. [NoHsatue.
6. TennoTexHonornyecknii peakTop (annapar, paboyee NPOCTPAHCTBO TEMNOTEXHONOMMYECKOM YyCTaHOBKM). [MoHATME.
7. CTpyKTypHas cxema BbICOKOTEMMEPATYPHOW TEMNOTEXHONOMMYECKOW yCTaHOBKU. [oHATME.

8. TennotexHonoruyeckas ycraHoeka. lNMoHsaTne. TennoTexHonormyeckas yctaHoBka ¢ SNeMeHTaMy BHELWHEro
TENnnoncnonb3oBaHus (TennosHepProMcnonb30BaHNS).

9. TennotexHonoruyeckas cuctema. lNoHsTne.

10. TennoTexHonornyeckun komnnekc. MNoHatme.

11. KombuHupoBaHHas cuctema (yctaHoska. [oHsiTme.

12. Tennosas cxema TENIOTEXHONOrMYECKON ycTaHoBKIW. [oHaTre.

13. TennoTexHn4Yeckunii NpuHUMN (cnocob) peanmaaunm TeXHonormyeckoro npouecca. MNMoxHsTre.
14. TennoTtexHnyeckas cxema. lNoHaTme.

15. TemnepartypHbIli 1 TENNOBOM rpadoukKn TEXHONOrMYECKOro npouecca. MNoHaTue.

16. TepmoanHamMmnyeckun ngeanbHas TeNNOTEXHONOrMYeckas yctaHoska. [oHaTme.
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17. O6wme 0CoOBEHHOCTM BbICOKOTEMMEPATYPHbIX TEMNOTEXHONOMMYECKMX MPOLECCOB (arperaTHOE COCTOSIHME W COCTaB
NCXOOHbIX TEXHONOMMYECKNX MaTepuanos, YACNO CTyNeHen TEXHONOrMYeCKOoro npoLuecca 1 ux cogepxaHue, arperatHoe
COCTOSIHWE 1 COCTaB NPOOYKTOB TEXHONOMMYECKOro npouecca, TepMoanHaMmnyeckue napameTpbl npowecca
(Temnepartypa, nasneHne), yiactme B TEXHONOrMYECKOM NpoLecce NpoayKTOB rOPEHUst Tonnmea).

18. VicxonHble maTepuanbl BbICOKOTEMMNEPATYPHBIX TENIOTEXHONOMMYECKMNX NPOLLECCOB. Bnabl TBEPAOro MMHEPANbHOMO
cbipbs. Boccranosutenn. Okncnutenu. obaeku.

19. MNMpoayKTbl TEMNOTEXHONOMMYECKOro npouecca. lNoHdaTtue.

20. MatepuanocbepexeHue npu BbICOKOTEMNEPATYPHOI TENNOTEXHONOrUK. MOHATUE.

21. dusnyeckne TennotexHonornyeckme npoueccol. CogepxaHme cryneHen. CTyneHb TEXHONOrMYECKN
pernameHTpPOBaAHHOrO OXNaXAEHNS - Kak aTan (YeTBepTtas CTyrneHb) paga MHOroCTyneH4YaTbix OU3NYECKNX
TENNOTEXHONOrM4ecKnx npoweccos. MoHsATHe.

22. KnaccudpmkaLums BbICOKOTEMMNEPATYPHbIX TEMNOTEXHONOMMYECKMX MPOLECCOB MO BUAY OCHOBHbIX (PU3NYECKNX
npeBpaLleHuii: Harpes, TepMoobpaboTka, 06Xur, Nnaeka, BO3roHKa.

23. XuMunyeckune TennotexHonornyeckue npoueccol. NoHatue. CogepxaHune cTyneHen XMMnM4ecknx
TENNoTEXHONOMMHYECKMX NPOLIECCOB.

24. CTyneHb TEXHONOMMYECKN PernaMmeHTUPOBaHHOIO OXNaxXaeHus - Kak atan (4eTeepTas CTyneHb) psaa
MHOrOCTyMNeH4YaTbiX PrU3n4eckmx TenNOTEXHONOrMYEeCKUX NPOLLECCOB.

25. TemnepaTypHbIll ypOBEHb Kak BaXHeWIWi napameTp TENNOTEXHONOrMYecKoro npouecca. lNoHsaTtue.

26. Knaccudpmkaums BbICOKOTEMNEPATYPHbIX TEMNOTEXHONOMMYECKMX MPOLECCOB MO MNOrNOWEHMIO U MO BblAENEHMIO
TENNOTbl NPU OU3NYECKUX N XMMNYECKNX NPEBPALLEHMNSX.

27. Knaccudpmkaums BbICOKOTEMNEPaTYPHbIX TEMNNOTEXHONOrMYECKMX MPOLIECCOB (ECNN B OCHOBY WX Knaccudukaumm
MOMOXNUTb YNpaensieMble TENNOTEXHNYECKMI CPEACTBAMU (PU3MNYECKME NN CPUNKO-XMMUYECKME SBREHNS,
AMMUTUPYIOLWME ANNTENBHOCTb PABoYEro LMKNa 1 NPON3BOANTENBHOCTb TEMNOTEXHONOrMYECKON YCTAHOBKN).
MNpenmylecTsa 310N Knaccudukauun.

28. Knaccudmkaums peakTopos U NCTOYHNKOB SHEPIM BLICOKOTEMMNEPATYPHbIX TEMNOTEXHONOMMYECKUX YCTAHOBOK.
OpnHokaMepHble (OOHO30HHbBIE Y1 MHOTO30HHBIE) 1 MHOTOKaMepHble (CEKLMOHVMPOBAHHBIE U KOMOUHUPOBaHHbBIE) PEaKTOPbI.
Buabl 30H 1 kamep (3MNTO n KMTO; 30TO n KOTO; 3TO n KTL; 3TPO n KTPO). Npaxmua 30TO.

29. VICTOYHUKM SHEpPrum BbICOKOTEMMEPATYPHbLIX TOMINBHBIX TENNOTEXHONOrMYecknx yctaHoskax (BTTY): TB, TOB, TK,
Nr(ar nfr), 93, KoMOMHNPOBAHHBIE, 9K30TEPMUYECKUE PeAKLIMU TEMNOTEXHONOMMYECKMX NPOLECCOB, CONMHEYHas
9HEeprus, BbICOKOTEMMNEPATYPHbIE TENOHOCMTENN aTOMHbIX PEaKTOPOB.

30. TennoTexHnyeckne NPUHLUMbLI OPraHM3auny TEXHONOrMYECKMX MPOLLECCOB UM UX OTAENbHbIX CTaguiA (MpUHLMN
NNOTHOrO PUNBTPYEMOrO CNOS, MPUHLUMM KUMNSLWEro CNos, NMPUHUMM B3BEWEHHOMO CNOS, MPUHLUMM Nepechinarolerocs
CNOS, MPUHLMN YNOXEHHbIX 3arpy30kK, MPUHLMM U3nyyatowero dakena, NpuHLIMN NOBEPXHOCTHOMO M3yyaTens, NpuUHLMN
norpy>XeHHoro doakena, NPUHUMN KOMBUHNPOBAHHBIN).

31. Knaccudprkaums TennoBbiX CXeEM BbICOKOTEMMNEPATYPHbBIX TEMNOTEXHONOrMYEcKUX yctaHoBok (BTY). BTY 6e3
BHeLWHero Tennoncnonb3osaHuns. BTY ¢ BHew?HuM Tennoncnonb3osaHmeM Tennosbie cxembl BTY ¢ TONAnBHbIM
NCTOYHUKOM 3Heprun. Tennosas cxema TennOTEXHONOMMYECKOM YCTAHOBKMN C OOHUM CTPYKTYPHbLIM 3/1EMEHTOM ?
O0AHOKaMepHbIM OHO30HHbIM peakTopoM (¢ kameporn OTO) (T.H. aneMeHTapHas TenNnoBas cxema).

32. PereHepaums aHepretmyecknx otxonos BTY. BHewHee ncnonb3oBaHne aHepretndeckmx otxonos BTY. Cxembl,
SNEMEHTbI, NPUHLMN OEACTBUS.

33. MapameTpbl BTY: obuee konmyecTBo TENNOBbIX 0TX0A0B BTY, KoTOpble MOryT ObITh NCMNOMB30BaHbI 4151 BbIPabOTKM
aHHOW (i-11) BHELWHeh TeEXHONOrMYEeCKol UM SHepreTUHecko npoaykummn, TonnueHblid KM IO, BoipaboTky JaHHOM (i-iA)
9HEepPreTUYecKon Unu OONONHNTENBHON (BHEWHEN) TEXHONOrMYECKO NPOayKLUMM B 3aMELLAEMOiA YCTaHOBKE,
NPYBELEHHbIA pacxom TONAMBa Ha TEXHONOrMYecknii npouecc BTY, yaenbHbi NpuBeaeHHbI pacxon Tonmea,

34. DHepreTyka TEMNOTEXHONOMMN Kak UHCTPYMEHT aHeprocbeperatolei nonntnku. Myt CHUXeHNs pacxonda Tonnmea B
TennoTexHonormu. MNMpuHumnbl 6e30TX0OHON TENNOTEXHONOMMU. DHEPreTUYecKmne NPEeanoChINKM TEXHNYECKO peanmaaumm
NPOn3BOACTBA 3a4aHHOMo NPOoAyKTa Ha OCHOBE TeMnoTEXHONOrMmM (cxema). basa u pesynbtatbl peanusauunmu
aHeprocbeperatowiei NOAUTUKM B TEMNNOTEXHONOMMK (Cxema).

35. CTpykTypHas cxema BbICOKOTEMMEPATYPHON TennoTexHonorunyeckon yctaHosku (BTY). OcHoBHble anemeHTol BTY 1
CYLLECTBYIOLWMNE CBA3N MEXOY HAMM.

36. MNpooykTbl TENNOTEXHONOMMYECKOro NpoLecca B Hambonee obuwem cnyyae (LeneBoit u NoboYHbLIE MPOAYKTHI
TEXHONOrMYeckoro npotecca, TeEXHONOrM4ecKmne oTxoabl, MPOAYKTbl TONMOYHOrO NpoLecca).

37. YcTpoiictea OONONHUTENBHOrO Tennoncnons3osaHns BTY.

38. OneMeHTbl KOHCTPYKTUBHOWM CXeMbl TEMNOTEXHONOMMYECKOro peakropa. PasHOBMAHOCTM CBOLOOB
TENNOTEXHONOMMYECKNX PEaKTOPOB.

39. OrHeynopHble MaTepvarbl U U3LENUS B BBICOKOTEMMEPATYPHBIX TEMNOTEXHONOMMYECKMX ycTaHoBkax. OBMypoBKa.
MoHonuTHble 06mMypoBku. OrHeyrnopHble oyTepoBKM. MapHUCCaXxHbie 06MYPOBKM U rapHUCCaxXHble 0BMYpPOBKU C
OrHeyrnopHol HabyBKoWA

40. Knaccmgoukaums orHeynopos no XMMUKO-MUHEPANorniyeckomy cocTtasy.

41. Knaccugoukaums BbICOKOTEMMNEPATYPHbIX TENOTEXHONOMMYECKNX YCTAHOBOK MO OTPACNEBOIN NPUHALNEXHOCTU.

42. Knaccmgoukaums BblCOKOTEMMAEPATYPHbIX TENNOTEXHONOMMHYECKNX YCTAHOBOK NO COAEPXaHMNIO TEXHONOrMYEeCKMX
MpPOLIEeCCOB.

43. Knaccugukaums BbICOKOTEMMNEPATYPHBIX TEMNOTEXHONOrMYECKMX YCTAHOBOK MO MPUHLMMY paboTbl.

44. Knaccmgoukaums BbICOKOTEMMNEPATYPHbIX TEMTOTEXHONOMMYECKNX YCTAHOBOK MO MCTOYHWKY TEMNOTHI.
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45. Knaccmgoukaums BbicOKOTEMMEPATYPHbIX TENNOTEXHONOMMHYECKMX YCTAHOBOK MO NPOCTPAHCTBEHHON COBMELLEHHOCTM
30HbI reHepauuy TennoTbl (31 T) 1 30HbI TexHonoruyeckoro npouecca (3TM)peakTtopa BTY.

46. Knaccugpukaums BbICOKOTEMMNEPATYPHbIX TEMIOTEXHONOrMYECKMX YCTAHOBOK MO OBWHOCTY TENNOTEXHONOMMYECKNX
NPUHLMMOB (C NNOTHbLIM NPOJyBaeMbIM CNOEM MaTepmana, C KUNswuM CNoem Matepuana, Co B3BEWEHHbIM COEM
maTepuana, ¢ nepecbinalowmMmMcst CnoemM MaTepuana, ¢ yNoXeHHon 06 bEMHOI 3arpy3koi U3aenuii, ¢ nanyyarowmm
pakenom, ¢ NOBEPXHOCTHLIM M3JTydaTeneM, C MOrpy>XeHHbIM (oakenom, ¢ KOMOMHMPOBAHHLIM TEMIOTEXHUYECKIM
NPUHLAMOM).

47. dnsmko-xmmmyeckne ocobeHHoCTU npoueccoB Harpeea. OCHOBHbIE MapaMeTpbl MpoLecca Harpesa: TemMneparypa u
ONuTenbHOCTb (BpeMs) Harpesa. Buabl Harpesa: OKUCAUTENbHbIA, HENTPANbHBIA 1 BOCCTAHOBUTENbHbIN.

48. Tennosble 1 TeMMNepaTypHbIE PEXMMbI, COOTBETCTBYIOLIME ONpeAeneHHbIM BUAAM TEXHONOMMW Harpesa:
CTauVOHapPHbIN U HECTALMOHAPHbIN.

49. PexuMbl Harpesa B 3aB1UCUMOCTM OT Lienel ynpasneHns n, cnegosaTenbHO, KpUTEPMEB OLLEHKM KavyeCcTBa TEXHONOrum
Harpesa: 9HeproskKOHOMUYHbIE, (POPCMPOBAHHbBIE 1 ONTUManNbHblE. Hanano4yHble pexmmbl Harpesa

50. KoHcTpykuum 1 nokasatenu paboTbl HarpeBatenbHbIX yCTaHOBOK. CTPYKTypHAs cXema HarpeBaTebHON YyCTaHOBKM U
6onbluMX TepMMYecknx nedeil. MHOro3oHHble MeToauyeckue neuu. Meun ¢ wararowmm noaom. KamepHole
HarpesartefibHble NeYn C BbIKaTHbIM N0A0M. KaMepHble neyn ¢ HenoABMXHbIM MOLOM (KONnakosble). Tennoson pexmum B
aTux neyax. Cmuctema otonneHms atux nedei. MNeyn ong YepHo METANNYpPrmn: pekynepaTuBHble N pereHepaTmBHble
HarpesartefbHble KONoALbl A8 Harpesa CNMTKOB MOA, NPoKatky, ABYX- U TPEX30HHbIE METOAMYECKNE NeYn Ang Harpesa
3aroToBOK O7181 COPTOBbIX U NIN-CTOBbIX NPOKAaTHbLIX CTAHOB, KOJbLEBbIE, MPOXOAHbIE (CEKLMOHHbIE, C PONIMKOBLIM NOAOM,
KOHBeliepHble, BalleHHbIe) Neyn Ans Harpesa 1 TepMmnyeckoli 06paboTky 3aroToBOK Nepes NpokaTkol, MydoenbHble neyn
LS HarpeBa 1 TepMuyeckoii 06paboTky KaTaHKu 1 NMPOBOIOKN, 3NIEKTPUYECKME HArpeBaTesbHble Neyn.

51. ®usmko-xumnyeckme n Tennodpmanyeckme ocobeHHocTy npoueccos obxura. Bpems nonHoro o6xwura. MnoTHocTb
npoaykTta obxura.

52. ®duUsmKo-xuMrUYecKme 1 Tennodmandeckme ocobeHHoCTM npoueccoB 0bxura. BocctaHOBUTENBHbIN 06X

53. ®un3nKo-xMMuyeckme 1 Tennopmanyeckme 0CoO6EHHOCTH NPOLECCOB 06XMra. Xnopmpyowmin 06xur.

54. dunamnko-xmMuyeckme n Tennodmanyeckme ocobeHHOCTH npoueccoB ob6xura. OkMcnuTensHbld 06xumr. O6xur
okarTbllwen.

55. ®duUsmko-xuMnyeckume u tennogpmanyeckmne ocobeHHocTy npoueccoB obxura. CynbthaTnanpyowmnii 06xur

56. ®U3MKO-XxUMUYECKME U TENNOM3nyeckne 0cobeHHOCTH npoLeccoB obxura. Cnekarownii OKUCIUTENbHBIA 06XNT 1
€ro NPeuMyLLeCTBO Nepes MOKpPbIM CrocoboM NPor3BOLACTBA LiEMEHTA.

57. TennoBoi pexum 1 cxema KOHBENEepPHON 06XMrOBO YCTaHOBKM.

58. CxeMbl, KOHCTPYKLMM 1 nokasaTtenm paboTbl 06XXMrosbix ycTaHOBOK. Knaccugoukaums o6XXmroBbix yCTaHOBOK MO
KOHCTPYKLMM 1 XapakKTepuCcTKaM peakTopa: KaMepHble, KONbLEBbIe, KOHBEepHbIe, WaxTHbIe, TpybyaTbie
(Bpawwatowmecs) Tumbl.

59. CxeMbl, KOHCTPYKLMM 1 nokasaTenu paboTbl 06X1roBbix ycTaHOBOK. KamepHble 06xurosble neyn. KonbLesble neyu.
TyHHenbHas 06xuroeas neyb. Lllenesblie koHBeepHble neyn. KoHeelepHas ponvkosas MydenbHas CEKLIMOHHAS.
WaxTHble 06xurosble neun. KnvHKkepHble neyu.

60. Knaccugprkaumsa 06XunroBbix yCTAHOBOK MO TEMMEPATYPHOMY PEXMMY: NEPUOANYECKOrO U HEMPEPBLIBHOrO AENCTBNS;
MO KOH-CTPYKLMK peakTopa ? Ha OOHO- U MHOrO30HHbIE-, MO NOABWXHOCTM U KOHCTPYKLMW Noga ? Ha O4HO- 1
MHOrOMOAOBLIE CO CTALMOHAPHBIM, BbIKATHBIM, KAPYCENbHbIM MOLOM; MO CTENEHW NOABUXHOCTU 06XUraeMoro matepuana
? Ha cnoesble, MEPECHIMHbIE N C KMMSILLMM CIOEM.

61. NnaBnnbHbIA TENNOTEXHONOMMYECKUIA NpoLecc (MoHATHe).

62. Npouecc nepennasa(noHATHE).

63. MupomeTannypruyeckue nnasunbHble npouecchl. Knaccngukaums nnasuibHbIX NPOLECCOB MO Pa3HbIM NpU3HaKam.
BoccTaHoBuTenbHble NnaBunbHble npouecchl. OKUCANTENbHbIE MNaBUbHbIE MPOLECCHI

64. TexHonorm4eckmne 0CHOBbI LOMEHHOro npouecca. Cxema nnaBunbHOM YCTaHOBKM C JOMEHHOW neybto. OTnnyune
MPOLECCOB B WAXTHON 06XMroBOM NeYn 1 B JOMEHHOW Neyn.

65. BosgyxoHarpesartenb AOMEHHOM neyn. KoHCTpyKuumsS.

66. [lomeHHas neyb. KoHcTpykums. O6beM LOMEHHOM Neymn 1 npoduib ero paboyero npoctpaHcTea. Y aenoHas

(o6 beMHas) NPON3BOAMTENBHOCTL Nevn. KoagodpumMeHT ncnonb3oBaHus nonesHoro o6bema (KUMO).

67. TexHonorm4eckne 0CHOBbI MPON3BOACTBA CTaNN.

68. CxeMbl, KOHCTPYKLMM 3NEMEHTOB 1 NokasaTtenu paboTbl CTanennaBunbHbIX ycTaHoBOK. MapTeHoBCkMe neyn.

69. [lsyxBaHHas ctanennasuibHas neyb.

70. KncnopofHo-KoHBEPTEPHAs yCTaHOBKA A/ MPOon3BoACTBa cTtanu. [1ponM3BoanTeNnbHOCTL KOHBEPTEPA.

71. TexHONOrM4eckme OCHOBbI CTEKNOBapPeHNs. Onepaumnu, peanmayemblie BHe paboyero NPOCTpaHCcTBa (peakTopa)
CTEKNI0BAPEHHOM YCTAHOBKYM (MOArOTOBKA WUXThI, 0OPMOBaHUE, OXNaxaeHue n 0bpaboTka roTosbix M3nenuii). Buabl u
COCTaB LWNXThI.

72. TexHonorn4eckme oCHOBbI CTeknoBapeHus. Onepaumnu, peanmayemble paboyem NpocTpaHCTBe (Harpes U NnasneHne
WINXTOBbIX MAaTEPUanoB C NpoLeccamu cunmkate- 1 cTeknoobpasoBaHuns, gerasaums U roMoreHm3aLnmnst CTeknioMacehl,
oXnax[eHve CTeknoMacchl 00 3a4aHHOM TeMneparypbl Bblaadn?cTyoka).

73. TennoBble N KOHCTPYKTUBHbIE CXEMbl CTEKNOBAPEHHbIX YCTaHOBOK. CTeknoBapeHHas ycTaHOBKa C ropLUKOBOWA
pereHepaTnBHON Neyblo.

74. TennoBble N KOHCTPYKTUBHbIE CXeMbl CTEK/IOBAPEHHbIX YCTAHOBOK. BaHHas cTeknoBapeHHas nevb.

75. HazHaueHne, OCHOBHbIE BUAbI U KnaccugoukaLuus npoLeccoB TEPMOXMMUYECKON NepepaboTky TONuMB.

76. Obwas npuHUMNuanbHas cxemMa npoLeccoB TEPMOXMMMYECKOR nepepaboTkin TONMB.
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77. MNnporeHeTYECKOe pasnoxeHne Tonnme. [onykokcoBaHme 1 KOKCOBaAHUE TBEPAbIX TOMNMUB. KOHCTPYKTUBHbBIE CXEMBbI
MPOMBILNIEHHBIX annapaToB As NONYKOKCOBAa?HUSI TBEPAOro TOMMBA.

78. MNuporeHeTnyeckoe pasnoxeHue Tonnve. bepTuHuposaHue. MonykokcoBaHue. KokcoaHue. MpuHumnuansHbie
TEXHOMOMMYECKNE CXEMbl YCTAHOBOK MONYYEHUS 1 TYLWEHWS! KOKCa. TENNOBbIE CXeMbl YCTAHOBOK AJ1S MOMYy4YEeHUst KOKCa.
79. TepMuyeckas 1 TepMoxrmMmuyeckas nepepabotka HedpT U HedpTENPOaYKTOB. PUsnyeckne MeToapbl.

80. Tepmuueckas 1 TepmoxmMuyeckas nepepaborka HeT! U HePTENPOOYKTOB. XUMNYECKME METOAPDI.

81. Tepmnueckas v TepmoxmMudeckas nepepadotka HedpT U HedpTeNPOAYKTOB. KOHCTPYKLMMU TpyByaThIxX neye.
Tennosasi cxema LBYXCTyNeHYaTOro NpoLecca npsiMoii NeperoHKn HedoTu.

82. Tepmuuyeckas 1 TepMoxmMuyeckas nepepabotka HedpT U HedpTENPOAYKTOB. TexHonornyeckas cxema
LBYXCTYNeH4YaTo NpsIMOii NeperoHkn HedpTu.

83. Tepmnueckas 1 TepmoxmMuyeckas nepepabotka HepT U HedhTENPOAYKTOB. Tennosas cxema LBYXCTYNeH4YaToro
npouecca npsiMoii NeperoHkn HedoTw.

84. Tepmnueckas 1 TepmoxmMudeckas nepepadorka HepT U HEPTENPOAYKTOB. TEPMUYECKUIA KPEKIHT.
TexHonornyeckas cxema TEPMMYECKOr0 KPEKMHIa MasyTa.

85. TepMmuyeckas 1 TepmoxmMudeckasl nepepadotka HedpTv U HedpTENPOAYKTOB. Katanntniyeckmin KpeKuHr.

86. Tepmuyeckas 1 TepMoxmMuyeckasl nepepabotka HedpTv U HedpTENPOAYKTOB. Katanntniyeckmin pegoopMuHr.

87. Tepmoxummyeckas nepepaboTka TOMNMB C MPUMEHEHUEM OKUCIIUTENER 1 BoCcCcTaHOBUTENE. [MpoLuecchl rasngukaunm
TBEPAbIX TOMNUB.

88. Tepmoxummyeckas nepepaboTka TOMIMB C MPUMEHEHUEM OKUCIIUTENER 1 BOCCTAHOBUTENER. [maporeHnsauus yrnem
1 NMOMy4YeHNe CUHTETUYECKMX XUOKMX TOMNMB.

89. TepmoxuMmyeckas nepepaboTka TONIUB C NMPUMEHEHMEM OKMUCAUTENEl U BoccTaHosuTenei. KoHBepcus
yrnesoA0pOOHbIX ra3os.

Cemectp 9

TekyLUn KOHTPONb

1. YcTHbIA onpoc

Tema 6

. Obwwue NonoxeHms.

. Ctagun TennoobMeHa B BbICOKOTEMMNEPATYPHbIX TEMTOTEXHONOMMYECKNX YCTaHOBKAX.

. BnusiHne Tennotbl XuMmnyeckux peakuuii Ha 6anaHc Tenna.

. MatemaTnyeckoe onvcaHnm NPOLECCOB BHELLHEro TenfoMaccoobmeHa

. CxeMbl MyhenbHbIX Neven.

. TennoobmeH

. BHeWHwnin ny4ncTolii TennoobmeH.

. KOHBEKTVBHBI 1 CMELLaHHbIN TEMTO0OMEH.

. TennoobmeH B cnoe ApobneHbIX 1 M3MeNIbY4EHHbIX MaTepuanos.

10. 3akoH CtedpaHa-bonbumaHa

11. 3akoH HbloToHa PuxmaHa.

12. YpasHeHve ®uika.

13. BHewHwniA MaccoobMeH.

14. NcxogHble NONoXeHus.

15. YpasHeHne dypbe-Kupxroda

2. YCTHbIN onpoc

Tema 7

LnuTensHOCTb HarpeBa v NNaBneHns TEPMNYECKN TOHKUX Ten. Harpes TepMumyeckn maccmeHbix Ten. OnpenenexHve
OOMyCTMMON yOenbHOM NOBEPXHOCTHOW MOLWHOCTY Harpesatens. Pacyet pasmepos Harpesatenei. Onpenenenve
OPVIEHTNPOBOYHOIO cpoka cnyx6bl HarpeeaTeneii. MNopsanok pacyeta Harpesatenei. TennoBow pacHeT aNeKTPUHECKNX
neyer conpotmneneHns. OnpeneneHne ycTaHOBNEHHON MOWHOCTU. PacyeTt noneaHoi MOWHOCTW. PacyeT TennoBsbix

notepb. Pexumbl paboTtbl neun. Pexunm Harpesa. Pasorpes TennoTexHnyeckn "ToHKo" 3arpy3ku. Bpems pasorpesa
OrC. Pasorpes TennoTexHNYeckn "MaccmMBHOW" 3arpysku. Pexunm oxnaxaeHus sarpysku. Pexmm naotepmmyeckon
BblAEPXKN. PekomeHpaumm no Beibopy ¢oyTePOBOYHbBIX MATeEpPUanoB. PacyeT u KOHCTpynpoBaHUE HArpeBaTenbHbIX
anemeHToB. PekomeHnaumm no Beibopy MaTepumana 1 KOHCTPYUPOBaHWIO Harpesatenein. PekomeHnaumm no
KOHCTPYMPOBaHWIO MeTannnyeckmx Harpesatenein. KapbopyHnosble anektpoHarpesateny (K9H). Harpesatenu ns

ovcvnuumnna monvbaeHa. Harpeeatenu us TyronnaBkux MeTasfoB.

3. NMucbmeHHas pabora

Tema 8

1. CTpyKTypa ypaBHeHWA MatepuanbHbix 6anaHcos.

2. MatepuanbHble 6anaHchbl, Kak BblpaXXeHue 3aKkoHa COXPaHEeHUsl MacChl B BEICOKOTEMMEPaTYPHOM
TENNoTEexXHONOrM4eCcKoM NnpoLecce.

3. PasHoBuaoHOCTU MaTepuasbHbIX 6anaHCoB BbICOKOTEMINepaTyPHbIX TENNOTEXHONornYeckux npoueccos (BTI):
MaTepuanbHbiii 6anaHc KOMMOHEHTOB; MaTepuanbHbiii 6anaHc BelecTs; MaTepuabHblil 6anaHCc XMMUYECKMX 3NEMEHTOB.
EnvHuua namMepeHns BEeNUYMH, BXOOSWMX B yPaBHEHUS MatepuanbHbix 6anaHcos.

4. PacyeTbl MaTepuasibHbIX 6anaHCoB BbICOKOTEMMEPATYPHbIX TEMNOTEXHONOMMYECKUX NMPOLIECCOB.
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Mporpamma ancumnnvHbl "BeicokoTemnepatypHble TennotexHuyeckue npouecchl”; 13.03.01 "TennosHepreTvka v TennoTexHunka".

5. JlBe xapakTepHble NOCTaHOBKM 3a4a4 MatepuanbHbIX pacHeToB: 1) 3a4aH COCTaB TOMbKO UCXOOHbIX KOMMIOHEHTOB; 2)
3a4aH COCTaB 1 MCXOOHbIX KOMNOHEHTOB, M NPOAYKTOB npolecca.

6. Marematnyeckas oopMynnpoBka 3afayv MaTepuanbHOro pacyeTa naeanbHoOro npouecca.

7. Matematmyeckas oopMynmpoBka 3afayy MatepmanbHOro pacyeta HepaBHOBECHOrO npoLecca.

8. MatemaTnuyeckasa oopMynmpoBka 3afayv MatepmanbHOro pacyeta paBHOBECHOro npolecca. 3ajada marepranbHoro
pacyeTa paBHOBECHbIX MPOLIECCOB.

9. Cocras cyxoro Tonnuea. BnarocogepxaHve tonnnea. PaBHOBECHbI COCTaB MPOAYKTOB FOPEHNS.

10. KoathdpmumeHTsl guccoumnanmm anokcmaa yrnepona v BOASHbIX Napos.

Ok3ameH

Bonipochbl k sk3ameHy:

1. BHeWHuin ny4ncTblit TennoobmeH. TennoobMeH Mexay TBepObIMU MOBEPXHOCTSAMM, pasaeneHHbIMU fy4enpo3padHoit
cpenon

2. KOHBEKTMBHBI TEMNOOOMEH B YCIOBUSIX FA30BOM0 TEMNOHOCUTENS

3. KoHBEKTMBHbIV TennoobMeH npu Harpeee B XUAKNX cpenax

4. CMellaHHbI TennoobmeH

5. TennoobmeH B cnoe ApobneHbIX U N3MeNbYeHHbIX MaTepuanos. TennoobmMeH B MNOTHOM coUIbTPYEMOM Cnoe

6. TennoobmeH B cnoe OpobneHbIX U N3MeNbYeHHbIX MaTepunanoB. TennoobmMeH B pasyrnioTHEHHOM Cloe (B KUMSIWEM WK
B3BELIEHHbIM CNoe)

7. Bpems HarpeBa TEPMNYECKUN TOHKUX TEN

8. BpeMms HarpeBa 1en NpocTon oopmbl

9. PacyeT nnaeneHus (cybnmmaumm) TePMUYECKN TOHKUX TeS NMPOCTON GoopMbI

10. Harpes 1 nnaeneHve TEPMNYECKU TOHKOMO TeNla NPOCTOM (DOPMbI B BAHHE C NEPErpeThiM pacniaBoMm

11. Bpems TepMoobpaboTku ¢ y4eToM ha30BbIX NPEBPALLEHUIA, peakLmnii 1 MaccoobMeHa Tena co cpeaoi

12. KpaeBble ycnosus Harpesa MacCuBHbIX TE€N NPOCTON dhopMmbl

13. Bpemsa Harpesa 1 TemnepaTypHOe Noie MacCUMBHbIX TN NPOCTON POPMbI NPU FPaHUYHOM YCNOBUM NEPBOro poaa
14. TemnepartypHOe NoNe MaCCUBHOIO Tena Npv rpaHMYHOM YCNOBUM BTOPOro poaa

15. TemnepaTypHOE Nofe MaCCUBHOIO Tena npu rpaHnYHbIX YyCNoBUSX TpeTbero poaa

16. Harpes MaccrBHOro napannenenunena u MacCUBHOMO LMANHAPA KOHEYHOW ONUHbI

17. Harpes MaccuBHbIX Ten CNOXHOW OOPMbl. HECUMMETPUYHBIA 1 MECTHBIV HArpeB MacCUBHbIX TEN.

18. OnHOMepHbIE TEMMNEPATYPHbIE MONS B NONYOrpaHUYeHHbIX MaccrBax

19. CTpyKTypa ypaBHEHW MaTepuanbHblx 6anaHcos.

20. MaTtepuanbHble 6anaHchbl, Kak BblpaXeHue 3akoHa COXPaHEeHNst MacChbl B BLICOKOTEMMEPATYPHOM
TEennoTEeXHONOrM4eCcKoMm npoLecce.

21. PasHoBUAHOCTU MaTepuanbHbix 6anaHCoB BbICOKOTEMMEPATYPHbIX TEMNOTEXHONOrMYeCKKX npoueccos (BT):
MaTtepuanbHblil 6anaHc KOMMNOHEHTOB; MaTeprabHbIi HanaHc BEWECTB; MaTepuanbHblli 6anaHc XUMUYECKMX 3NIEMEHTOB.
EovHULA N3MEPEHNS BENNYMH, BXOLSWMX B YPaBHEHWS MaTepuanbHbix 6anaHcos.

22. Pacuetbl MaTepuanbHbix 6anaHcoB BLICOKOTEMMNEPATYPHBIX TEMNOTEXHONOMMYECKMX NPOLECCOB.

23. [1Be xapakTepHble NOCTAHOBKM 3a4a4 MatepumanbHbiX pacyeToB: 1) 3aaaH COCTaB TONbKO UCXOAHbIX KOMMOHEHTOB; 2)
3a[aH COCTaB U MCXOOHbIX KOMNOHEHTOB, M NPOL4YKTOB npoLecca.

24. Matematuyeckas popMynMpoBka 3afadqun MmatepranbHOro pacyeTa naeanbHoro npouecca.

25. Matematuyeckas popMynMpoBka 3a4a4u MatepranbHOro pacyera HepaBHOBECHOro npolecca.

26. Matematuyeckas popMynMpoBka 3aLa4qu MatepranbHOro pacyera paBHOBECHOro npouecca. 3agadya matepuanbHoro
pacyeTta paBHOBECHbIX MPOLECCOB.

27. CocrtaB cyxoro Tonnmea. Bnaroconepxanue tonnvea. PaBHOBECHbI COCTaB NPOAYKTOB rOPEHMS.

28. KoathdomumeHTbl guccoumaumy oMoKeuaa yrnepoga n BOAsSHbIX Napos.

29. Buapbl Tennosbix 6anaHcoB: 6anaHc TennotexHonorndeckoro peaktopa (TP); 6anaHc oTaenbHbIX 30H TP; 6anaHc
TENNOTEXHNYECKMX 3IEMEHTOB BbICOKOTEMMEPATYPHOWM TEMNOTEXHONOrMYECKon yctaHosku (BTY); Tennosbie u
aHepreTuyeckne 6anaHcol BTY B uenom.

30. Tennoeoli 6anaHc TennoTexHonorndeckoro peaktopa (TP).

31. YpaBHeHue Tennosoro 6anaHca TP, kak aHanUTU4eckoe BblpaXeHne 3akoHa COXPaHEHNs SHepPruu.

32. CTpykTypa Tennosoro HanaHca TP.

33. 3oHanbHble TeNNoBbIe HanaHChl TEMNOTEXHONOMMYECKOrO peakTopa. 3aBUCUMOCTb TEMOBLIX 6anaHCcoB OT
CTPYKTypHOM cxembl TP.

34. YpaBHeHusi Tennosbix 6anaHcoB 30H OCHOBHOI TeXHoMormyeckon obpaboTku, TexHonornyeckom noobpaboTku n
TEXHONOrMYECKN PErnaMeHTMPYEMOro OXNaxXaeHus.

35. Tennosble 6anaHChl MO NEPUOLAM TEXHONOMMYECKOrO NPoLEecca Kak pasHOBUAHOCTb 30HaNbHbIX TENNOBbIX HanaHcoB,
NX NPUMEHEHMNE TaKMX 30HaMbHbIX 6aNnaHCoB U eAVNHULBI U3MEPEHNS BENNYMH, BXOOSWNX B ypaBHeHUs BanaHCcoB.

36. CTtaunoHapHoOe 1 HecTaLMoHapHOe TEMNOBOE COCTOSIHUS TENOTEXHONOMMYECKOro peakTopa.

37. Tennosble 1 sHepreTmyeckre banaHchl BoICOKOTEMMNEPATYPHOR TENNOTEXHONOMMYECKOW ycTaHoBku (BTY) B Lenom.
38. MNpencraBneHve ypaBHeHWs! TeNNOBoro 6anaHca BbICOKOTEMMNePaTypHOl TenI0TeXHONOrMyeckon yctaHoekm (BTY) kak
CYMMYy ypaBHeHWin TennoBbix 6anaHCoOB BCEX 9/1EMEHTOB TEMIOBOM CXEMbl M COeANHNTENbHBIX TPYOONpPOBOLOB
(razoxonoB). CMbICN MHOEKCOB Y CriaraeMblX ypaBHEHUS TeMnnoBbiX 6anaHcoB. Y4eT TennoBbiX 30¢EKTOB XUMUYECKNX
peakuuia.
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Mporpamma ancumnnvHbl "BeicokoTemnepatypHble TennotexHuyeckue npouecchl”; 13.03.01 "TennosHepreTvka v TennoTexHunka".

39. OcoBEHHOCTM YpaBHEHW NPW OTCYTCTBUM 1 MPU HANMYUW B TEMNIOBOV CXEME BbICOKOTEMMEPATYPHOM
TEMNOTEXHONOrMYECKOW YCTAHOBKM aBTOHOMHBIX MOLOrpeBaTenei.

40. lNonesHas MOWHOCTb BbICOKOTeMﬂepaTypHOVI TEnNOTEXHONOrMYEeCKOMn YCTaHOBKW. Pacxon Kucnopona. Pacxon
BOOSAHOIO napa. CYMMaprIe yAaenbHble 3atpaTtbl NepBUYHOIo TOMNMBA.

41. PacyeT cnaraembix ypaBHeHWi TennoBbix 6anaHcoB BbICOKOTEMMNepaTypHOI TENNoTexHoNorn4eckom ycraHoekm (BTY)

6.4 MeToaunyeckue matepuanbl, onpeaensioLLme npoLuenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y pelictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKW 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Momynio)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, NToroeas
goopma KoHTpons - B 50 6annos.

[ng 3a4éra:

56 6annos 1 6onee - "3a4TeHo".

55 6annos n MeHee - "He 3a4TeHo".

Lnsa ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBoOpuTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa drtan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl OpMUPOBaHNSA KOMNETEeHLUN 6annos
Cemectp 7

TeKkyLu i KOHTPONb

MucbMeHHas  [OByvatowmecst nonyyaroT 3aaHne Nno OCBEeLWEeHWI0 onpenenéHHbIX TeEoPeTUYeCcKmX
pabota BOMPOCOB MW pelleHmnio 3aaa4y. PaboTa BbINoONHSIETCS NMCbMEHHO U caaéTtcs 1 10
npenogasartento. OUeHNBaOTCS BNafeHe MaTepranom no reme paborthl,
aHanuTuyeckne cnocobHOCTU, BNageHne MetToaamm, yMeH1sl U HaBbIKW,
HeobxoauMble ONs BbINONHEHUS 3a4aHWA.

YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HA NPaKTUYECKMX 3aHsATUsAX. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHWSIMU, YHaCTBYIOT B 2 10
OMCKycCcuUW, 0TBEYatoT Ha BOMNpocCkl npenogasatens. OueHnBaeTcs ypoBeHb
LOMaLHel NoAroTOBKM MO TeMe, CMOCOBHOCTb CUCTEMHO U IOMMYHO U3naratb
MaTtepuvan, aHanM3nposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha OOMONHUTENbHbIE BOMPOCHI.

CemecTp 8
TeKyLLUi KOHTPOJb
YCTHbIN onpoc YCTHbINA onpocC NpoBoONTCA Ha NPakTUN4eCKNX 3aHATUAX. Oéyqarou.wlec;l

BbICTYyNnakOT C ooknanamu, COO6LI.I,eHI/19|MI/1, OOMNMONHEeHNAMN, y4acCTBYyIOT B 1 10
ONCKyCCuhin, oTBeHaroT Ha BOMPOCHI npenogasarens. OueHnBaeTcs YPOBEHDb
JOoMallHeln NoAroTOBKKM Mo TeMe, CMOCOBHOCTb CUCTEMHO W NOMMYHO U3naratb 2 10

MaTepuan, aHanMsmpoBaTtb, (POPMYNNPOBaTb COBCTBEHHYIO NO3ULIMNIO, OTBEYATb
Ha [OMOMHUTE/bHbBIE BOMPOCHI.

MucbmeHHas  |OByvatowmecs Nony4atoT 3a4aHne No OCBELEHNIO onpeaenéHHbIX TE0OPEeTUYECKNX
paboTa BOMPOCOB W peleHmnio 3aaa4. PaboTa BEINONHSAETCS NMCbMEHHO U caaétcs 3 10
npenonasatento. OUeHNBalOTCA BNafeHne MaTepranom rno reme paborhl,
aHanuTUYeckne CnocobHOCTY, BNaaeHne MeTogamim, yMEHUs 1 HaBbIKU,
HeobXoouMble 4N BbINOMHEHWS 3a0aHUiA.

3auert 3a4éT HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUS ONCLUMINHGI. 50
O6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3apaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHON NN KOMMNbIOTEPHOA
goopme. OueHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCcOBHOCTb MPUMEHSITb HYXXHble 3HaHWS, HAaBbIKU 1 YMEHWS Npu aHanunae
NPOBNEMHBIX CUTYaLUA U PeLleHn NPaKTUYeCKNX 3a0aHuii.

CemecTp 9
TekyLLUA KOHTPONb
YCTHbIA ONPOC |YCTHBIA ONPOC NPOBOAMNTCS HAa NPAKTUYECKMX 3aHATUAX. Obyyarowmecs

BbICTYNaloT C JOKNaaaMun, COoBbLEHUSIMA, LOMONHEHNSMU, Y4acTBYOT B 1 15
OMCcKyccun, 0TBeYatoT Ha Bonpockl npenogasartens. OLueHnBaeTCs ypoBEHb
[oMalHel NoaroToBKM No TeMe, CNoCOBHOCTb CUCTEMHO M IOTMYHO U3naratb 2 15

mMartepuan, aHann3npoBaTb, POPMYNMPOBaTb COBCTBEHHYIO NO3ULIMIO, OTBEYATb
Ha OOMOHUTENbHbLIE BOMPOCHI.
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Mporpamma ancumnnvHbl "BeicokoTemnepatypHble TennotexHuyeckue npouecchl”; 13.03.01 "TennosHepreTvka v TennoTexHunka".

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
MucbmeHHas  |OByyarowmecs nonyyatoT 3a4aHme No OCBELEHMIO onpeaenéHHbIX TE0OPETUYECKNX
paboTa BOMPOCOB MK peleHmnio 3aaa4. PaboTa BeINONHSAETCS NMCbMEHHO U caaétcs 3 20

npenogasarterto. OueHuBatoTcs BnageHne martepunanom rno teme pa60TbI,
aHanuTn4yeckune CI'IOCOGHOCTVI, BnageHne metooamun, yMeHna 1N HaBblkW,
HeobxoOuMble ONs BbINONHEHUS 3a0aHWA.

dk3ameH OK3aMeH HaLeneH Ha KOMMIEKCHYI0 NPOBEPKY OCBOEHUS OUCUMMINHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM MU NCbMEHHOM dhopMe no BuneTtam, B KOTOPbIX
coepxarcsi BOnpochl (3anaHns) no sBcem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepunanom, ero CUCTEMHOE
0CBOEHUE, CMOCOOHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKU U YMEHUS Npu
aHanuae NpobnemMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHuni.

7. MepeueHb nuTepartypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHbI (MOLYNSA)
OcBoeHWe oucumMnnmnHbl (Mooyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb OOCTYMHA 0byyaloWwmnMcs B OAHOM M3 ABYX BApMaHToB (MMbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyatHoM Buae - B HayyHoit 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00yHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHMM NeYaTHbIX U3AaHWA BMONNOTEYHBIN
hOHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON NI OCBOEHUS AUCLMMNAVHBI (MOayns),
HaxoamuTcs B MpunoxeHun 2 kK paboyeli nporpamMme AUCUMNAVHBL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHU YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIIMHBI (MOAYIS)

HayuHas anektpoHHas 6ubnuoteka eLIBRARY.RU - https://elibrary.ru
OBC "3HaHuyM" - znanium.com

OBC "KoHcynbTaHT cTygeHTa" - http://www.studentlibrary.ru

OBC "MNaHb" - e.lanbook.com

OnekTpoHHbI katanor KPY - http://www.studentlibrary.ru

9. MeToguueckue ykasaHusi oisi 06y4yaloLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekuunu Jlexumsa - rnaBHoe 3B€HO ONOAKTUYECKOro LMKNa, KOTOPbIV BKNOYaeT NOMUMO NEKLMIA Takxke
CEMUHAPCKMNEe 3aHSATUSA, KOHTPOSb 3HAHWUIA U CaMoCTosTENbHYIO0 paboTy CTyaeHToB. Ee uenb -
(POPMMPOBAHME OPUEHTUPOBOYHOI OCHOBBI NS MOCNEOYIOWEro YCBOEHMS CTyAeHTaMn y4ebHOoro
marepuana. 3Ha4yeHme NeKLMOHHOM OOPMbl 3aHATMI B MPOLLECCE U3Y4EeHNS ONCLUMAVHBI
00yCNOBNEHO PALOM MPUYMH: - HOBbIA Y4ebHbI MaTepran No KOHKPETHON TEME elle He Halen
OTpaxeHue B CyLeCTBYOWMX y4ebHMKaXx; - HEKOTOPbIE Pa3aerbl CyLWeCTBYOWNX y4eOHUKOB yCTapenu.
Kak rotoBUTbCS CTYAEHTY K NekuusM. Jlekuns sBnseTcs BaxHewein qoopmoit opraHmaaumum y4ebHoro
npouecca. OHa - 3HaKOMUT C HOBbIM y4eOHbIM MaTEPMANOM, -pPa3bACHSET Y4eOHbIE 3NEMEHTHI,
TPYLHble 4N NOHUMAHUS, - CUCTEMATU3NPYET y4ebHbI Matepuran, - OPUEHTUPYET B y4eBHOM
npouecce. Ons Toro, 4Tobbl NeKUMs Ans ctyaeHTa bbina NpoaykKTUBHOM, K HE HAA0 rOTOBUTLCS.
MoaroToBka K nekumm 3aknio4aeTcsl B CneayoweM: - ysHanTe Temy fiekuum (No TemMaTmyeckomy nnaxy,
No MHGpopMaLIMK NeKTOopa), - NpoYUTarTe y4ebHbIn Matepuan no y4ebHuKy 1 y4ebHblM Nocobusim, -
YSICHUTE MECTO M3y4aeMOon TeMbl B CBOEN NpoddecCnoHanbHOM NOAroTOBKe, - BbINMAWNTE OCHOBHbIE
TEPMUHbI, - OTBETbTE HA KOHTPOJIbHbLIE BOMPOCH! MO TEME NEKLMU, - YSCHUTE, Kakne y4ebHble
3/1IEMEHTbI OCTaNNCh ANs1 BaC HEACHBIMU, - 3anuLWINTE BOMNPOCHI, KOTOPbIE Bbl 3a0anMTe NeKTopy Ha
nekumm. Ha nekUMoHHOM 3aHATUM, COrnacHo y4ebHOMy nnaHy AUCUMNAUHBI, CTYAEHTY npeanaraetcs
paccMoTpeTb OCHOBHbIE TEMbI Kypca, CBA3aHHbIE C NPUHUMNUANbHBIMKA BOnpocamu. Jlekuus nonxHa
ObITb 3aKOHCMNEKTMPOBAHA CTYAEHTOM, OHAKO, 0OPMa KOHCMEKTa MOXeT ObITb No60 (KOHCMNEKT,
cxematumyHoe omKCMpoBaHme MaTepuana, 3anncb y3noBblX MOMEHTOB NIeKLMW, OCHOBHbBIX TEPMUHOB U
onpegeneHuit). BoaMoXHO BblaeneHme (nog4yepkusaHune, BblaeneHne pasHbiMy LBETaMU) BaXHbIX
MOHSATUIA, NONOXEHWIA. DTO NOMOXET CTYAEHTY Pa3BuTb HE TONBbKO CMYXOBYIO, HO 1 3pUTENbHYI0
namsTb. B KOHLE NeKLUMOHHOro 3aHATNSA y CTyleHTa B TeTpaam LOMXKHbl ObiTb OTpaXeHbl cneayoume
MOMEHTbI: TeMa 3aHSTUSA 1 Jarta ero nposefeHus, nnaH Nekunn, OCHOBHbIE TEPMUHbI, ONpeaeneHuns,
BaXXHbl€ CMbIC/IOBblE LOMUHAHTbI, HEOOXOAMMbIE NSl MOHMMAHWS MaTepuana, u3naraemoro
npenonasaTeneMm, KOTopble XenaTenbHO 3anMcbiBaTb CBOMMM CNOBaMU. ITO NMOMOXET flydLle NOHATb
TEMy NeKLUn, OCMBICTIUTb ee, NepepaboTaTb B COOTBETCTBUM CO CBOMMU OCOOEHHOCTSMU MbILNIEHUS U,
cnefoBaTenbHO, 3aNOMHUTL ee. BaxHo, 4Tobbl MaTepuan Hbin BHUMATENBHO MPOCAYLLAH CTYLEHTOM,
nHaye emy TpyaHo ByneT ynoBuUTb NOrMKY U3N0XeHNs. He cneayeTt 3anucbiBatb BCe, MHOrMe ¢oakThl,
NpUMepbI, AeTanu, packpbiBarolwmne TeMy NeKLUM, MOXHO AOMONMHUTENBHO MPOCMOTPETL B y4ebHO
nuteparype, pekoMeHayemon npenogasartenem. [MoMrMMo BHUMATENbHOrO NPOCNYINBAHKSA
matepuana, 6e3 nepeknioyeHns Ha NOCTOPOHHNE AeTanu, CTYAEHTY npeanaraeTcs y4acTsoBath B
vanore ¢ npenonasaTteneMm, B X04e KOTOPOro MoryT 06Cy>XaatbCsl MOMEHTbI, akTyanbHble NS ero
Oynyliei NpakTUYECKON NeATENbHOCTM; OH MOXET BbiCKa3aTb CBOE MHEHME MOCNEe COMOCTaBNEHNS
pasHbIx PaKTOB U pa3HOObpa3HbIX TOYEK 3peHNs Ha HUX. Mepen Havanom kypca, Ha BBOLHOM
3aHATMU, NpenogasaTenb coobwaeT o opMe, B KOTOPOK ByaeT NPOBOAUTLCS ANANOr ¢
obyyarWwmmMmncs Ha NEKLMOHHbIX 3aHATUSX. MpruMeHsoTCcs ase hopMbl 0bLLeHMs NpenoaaBaTens ¢
obyyarowmmucs. Mpu BeIBope NepBoii hopMbl, yA0OHOM ANs N3noxeHust 06 beMHOro Matepmana B
cxarble cpoku, obyyatolmecs nonyyaroT NPaBo 3af4aBaTb BOMNPOCH N0 TEME NEKLUMU TOMbKO Nocne ee
OKOHYaHus. CneunanbHO 4Nns aTol Lueny npenoaaeatens B 0653atensHOM nopsiake octasnset 10-15
MUWHYT B KOHLe 3aHATus. Ecnn npepnoxeHa nMeHHO Takasi cxema paboTbl, 0byyarowmmcst
HeobX0oMMO 3anMchbiBaTh BCE BO3HMKAOWME MO X0y NEKLMN BOMPOCHI, a 3aTEM, C paspeLleHuns
npenonasartens, 3aaatb vx. [pu BTopoii cxeme obLieHns "npenoaaBatens-obyyaromincs”, Bonpoc
MOXHO 3aJaBatb Nno xomy nekumu. IIng aToro cnegyet oXAaTbCs OKOHYaHUS Tekylwen dopassbl
npenogasaTens n NOAHATb PyKy, NoKkasaB TeM CaMbIM, 4TO Y BaC BO3HWK BOMpPOC.

nabopatopHble| B nomolwb cTyneHTy ans paboTtbl HA 3aHATUSX, MOLrOTOBKM K HAM W NMPaBUbHOTO COCTABNEHMS

paboTbl otuyeToB. [epen BbINONHEHVEM 3a8aHuMiA nabopaTopHbiX PaboT CTYLEHT OOMXKEH: - BHAMATENbHO
npoYMTaTh Uenb 1 3a4a4n 3aHATUS, - 03HAKOMUTLCS C TPEOOBAHNUAMU K YPOBHIO MOLFOTOBKM B
COOTBETCTBUM C (pefepabHbIMU roCyLaPCTBEHHBIMY 06pa30BaTeNbHbIMY CTaHLAPTaAMU TPETLErO
MOKONEHWS, - MPOYMNTaTb KpaTkKue TeopeTuyeckne n y4ebHo-MeTonmyeckne matepumarbl no Teme
nabopatopHoii paboTbl, - OTBETUTbL HA BOMPOCHI NS 3aKPENeHNs TEOPETUHECKOro MaTepmana.
Kaxayto nabopatopHyto paboTy CTYOEHT AONXKEH BbINONHATL B COOTBETCTBUM C NPUNaraemoii
WHCTPYKLMEN, aHanM3npoBaTh Nofny4YeHHbIe B X0 3aHATUSA pe3ynbTaTthl MO NPUBEAEHHOW B AaHHOM
cbopHuke MeToauke. OTueT no nabopatopHol paboTe CTyLEHT OOMXKEH BbINONHWTL MO
npUBEeAEHHOMY anropuTMy, onmpasicb Ha obpased.

AEKTPOHHBH
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camocTos- | K Matepuanam nekumii CTyneHTy HeobxoauMo BO3BpaWaTthbCsl He TOMbKO B NMepros NMoAroTOBKY K

TenbHasi 3a4eTy, a nepej KaxabiM 3aHSTMEM. DTO NMOMOXET BbISIBUTb B LIE/IOM JTOMVKY BbiCTpavBaHus

pabota maTtepvana, NpeasiaraemMoro Ans U3y4eHusl, 1 JIOrvky NocTPOeHMs Kypca, a Takke Nydile 3anoMHUTb
ero. K yncny BakHenwWwmx yMeHni, SBASIOWMXCS HEOTHEMIEMOI YACTbIO YCMELWHOro y4ebHoro
npouecca, 0THOCUTCS yMeHre paboTaTb C pa3NnYHbIMU TUTEPATYPHLIMU NCTOYHMKAMU, COAepXaHue
KOTOPbIX TaK WX MHa4Ye CBSA3aHO C U3yyaeMoin amcumnnnHoi. MoaroToeky K noboii Teme Kypca
PEKOMEHAYETCA HauMHaTb C N3Y4YeHUsI KOHCMeKTa Nekunin. B nekumsix naeTcs cCucteMaTtnampoBaHHOe
N3NoXEeHNe MaTeprana, pasbsaCHSAETCS CMbICT Pa3HbIX TEPMUHOB 1 coobliaeTcsl 06 U3MeHeHUsIX B
noAxo4ax K U3y4eHuio TeX U UHbIX Npobnem faHHoro kypca. Ho Henb3sa orpaHuyMBaTh N3yYeHve
y4ebHOro Kypca TONbKO YTEHUEM KOoHcnekTa. [pu BCeM ero CoBEpLIEHCTBE W MOMHOTE
KOHCMEKTMPOBAHUS NEKLIN B HEM HEBO3MOXHO M3M0XNTb BECb MaTepuarn u3-3a nuMnTa ayanTOpHbIX
yacos. [1oaToMy CTyAeHTy Heo6X0AMMO OCBOMTb NMpueMbl paboTel ¢ y4ebHon nuTepaTypoil,
MOHOrpagMaMU, XypHanbHbIMK cTatbamu 1 T.4. PaboTy ¢ nutepaTypoit LuenecoobpasHo HavaTtb ¢
n3y4eHns obwmx paboT no Teme, a Takxe y4ebHNKOB 1 y4ebHbIx nocobuii. [lanee pekoMeHayeTcs
nepewTn K aHann3y MoHorpadouii 1 ctaTen, paccMaTprBatoWmX OTAENbHbIE acrneKThl
OpraHn3aunoHHbIX MPobneM, a Takxke ogouumanbHbIX MaTepranos 1 HeonybMKOBaHHbIX LOKYMEHTOB
(Hay4Ho-nccnepoBatenbckme paboTol, AMccepTaumn), B KOTOPbIX MOTYT COOEPXAaTbCSl OCHOBHbIE
BOMPOCHI M3y4yaemor npobnembl. PaboTy ¢ NCTOYHMKAMU HAAO0 HAYMHATE C O3HAKOMUTENIBHOTO YTEHUS,
T.€. MPOCMOTPETb TEKCT, BbIOENSAS €ro CTPYKTYPHbIe eanHNLb. [py 03HAKOMUTENIBHOM YTEHUN
3aKnagKamMu 0TMEYatoTCs Te CTpaHuLbl, KoTopble TpebytoT 6onee BHUMATENBHOrO N3yyeHus. B
3aBVICMMOCTW OT PE3yNbTaToB 03HAKOMUTENbHOMO YTeHUs BeibupaeTcsa fanbHenwuii cnocob paboTsl ¢
NCTOYHVKOM. Ecnn onsi paspelueHunsi nocTaBneHHon 3aaaqmn TpebyeTcs nsy4eHme HeKOTopbIX
(pparMeHTOB TEKCTa, TO UCMONb3YeTCs MeToL BbIBOPOYHOro YTeHNs. Ecnm B KHUre HET noapobHoro
ornaBneHus, cnepyet obpatuTb BHUMaHME y4eHrKa Ha NpeaMeTHbIE U MEHHbIE yKasaTesnu.
N36paHHble doparMeHThbl MK BECb TEKCT (€CNN OH LIeNIMKOM MMEET OTHOWeEHUE K Teme) TpebytoT
BOYMYMBOrO, HETOPOM/IMBOIO YTEHUS C "MbICNIEHHOW NpopaboTkoi” MaTepuana. Takoe YTeHve
npennonaraeT BbioeneHue: 1) rmaBHOro B TeKCTe; 2) OCHOBHbIX apryMeHToB; 3) BbiBofoB. Ocoboe
BHMMaHue cnepyet obpaTuTb Ha TO, BbITEKAET TE3WC N3 apryMeHTOB Unu HeT. Heobxoammo Takxe
npoaHann3npoBaTb, Kakue 13 yTBEPXAEHU aBTopa HOCAT NPoBnemMaTuyHbIA, TMNoTeTUHECKU
XapakTep 1 yNOoBUTb CKPbITbie BOMPOChl. Hannydwnin cnocob Hay4mTbCs BblAENSTb MMaBHOE B TEKCTE,
ynaenueaTtb NpobnemMaTuyHbli XxapakTep yTBEPXAEHWUI, NaBaTb OLEHKY aBTOPCKOM MO3MLUWM - 9TO
CPaBHUTENbHOE YTEHWE, B X0 KOTOPOro CTyAeHT 3HaKOMUTCS C PasfIyHbIMU MHEHWSIMW MO OAHOMY
1 TOMY X€e BOMpOCY, CPaBHMBAET BECOMOCTb W [10Ka3aTeIbHOCTb apryMEHTOB CTOPOH 1 AeNaeT BblBOL,
0 Hambonblen y6eanTensHOCTM TOM UK NHOM no3uuunn. Ecnu B nuTepatype BCTpeyaloTcsl pasHble
TOYKW 3PEHVSI MO TOMY UM MHOMY BOMPOCY M3-3a CMOXHOCTY NPOLWeALwmnX CoBbITUA U NPaBoOBbIX
SIBNEHWI, HeNb3sl UX 0TBepraTb, He pa3obpaBwuck. [Mpu HaNMYKMM PacxoXaeHWn Mex Ly aBTopaMu
HEeoHX0AMMO HalTV paLMoHaNbHOE 3EPHO Y KaXJOro U3 HUX, YTO NMO3BONMT ryb6xe yCBOWUTb NpeaMeT
N3y4eHns 1 6onee KPUTUYHO OLIeHMBATb M3y4aeMble BOMPOChl. 3HAKOMSICb C 0COBBIMU NMO3ULUSIMU
aBTOPOB, HY>XXHO ONPEAEnsThb NX CXOXUE CYXAEHWS, apryMeHTbl, BbIBOAbI, @ 3aTeM CPaBHMBATb KX
Mexay coboi 1 MpUMeHsATb 13 HUX Ty, KoTopasi 6onee ybenutensHa. Cnenyowmm aTanom paboTbl ¢
NMTEepPaTypPHLIMUA UCTOYHVKAMK SIBNISIETCS CO34aHNE KOHCMEKTOB, (OUKCUPYHIOLWMX OCHOBHBIE TE3UCHI U
aprymeHTbl. MoXHO oenatb 3anucy Ha OTAENbHbBIX IMCTax, KOTOpblE MOTOM IErKO CUCTEMATU3MPOBATb
Mo OTAENbHbIM TEMaM U3y4aemoro Kypca. [pyroit cnocob - 3To BeaeHne TeMatnyeckmx
TeTpaneii-koHCNEKTOB MO OLHOM Kakoi-nnbo Teme. Bonblmne cneunanbHble paboThi
MOHOrpPagMYECcKoro xapaktepa LenecoobpasHo KOHCNEKTMPOBATb B OTAENbHbIX TETPaasx. 34echb
BaXXHO BCMOMHUTb, YTO KOHCMEKTbI MULLYTCS HA OJHON CTOPOHE IUCTA, C MOMSIMU U LOCTATOYHbIM ANs
NCMPaBNIEHNS N PEMAPOK MEXCTPOYHLIM PACCTOSIHAEM.

AEKTPOHHBH
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nucbMeHHasi | CyTb NMUCbMEHHOM paboTbl COCTOUT B TOM, YTO, CTYAEHT OO/XEH Ha 3aaHHyl0 TeMaTuKy B

pabota MMCbMEHHOM oopMe N3MNOXUTb KpaTKoe CodepXaHue MaTepuana faHHbI npenoaasatenem BO BpeMsi
NEKUMOHHBIX 3aHATMIA. PaboTa nonxHa ObiTb KOHCTPYKTMBHA, NOTMYHa U OXBaTUTb BCIO TEMATMKY
BblAaHHbLIM NpenoaasaTteneM CTyOeHTY Ha NCbMeHHyo paboTy. MNiucbMeHHas paboTa HaueneHa Ha
POpMMpPOBaHME Y CTyeHTa COOTBETCTBYIOIWMX NPaKTUYECKMX YMEHWit. PelueHne npeanaraembix
3a4aHuii IBNSieTCs CPeacTBOM TEKYLLEro KOHTPOS MPUOBPETEHHbIX B TeYeHUe ceMecTpa npu
CaMOCTOSITENIbHOW paboTe 3HaHWI U HABLIKOB CTYAEHTOB, a TakXe HeobXoOMMo ANs CaMOOLEHKN
CTyAEeHTaMU X NoAroToBNEHHOCTU Mo Teme. o TeMe HeobxoaMMOo PeWnTb (M NPeabsBUTb ONs
NpoBepPKK) Bce npeanaraeMble npuMepsl. ManoxeHve pelueHns 3agad OoXKHO ObiTb KpaTKuM, He
3arpoOMOX1eHO TEKCTOBLIMU (POPMYNIMPOBKAMU UCTIONb3YEMbIX YTBEPXAESHWIA 1 onpeaeneHuii;
npocTble NpeobpasoBaHns U apndoMeTMYeckre BblkNnaaku NosicHATb He cneayeT. CTeneHb
noapPoBHOCTY U3NOXEHNS PelleHnii 3a8ay AoMKHa COOTBETCTBOBATL CTerneHu NoapobHOCTY pelleHnst
NMPUMEPOB B COOTBETCTBYIOWMX pasaenax TeopeTmieckmx Mmatepunanos. Knioyesble naemn peleHns
cnenyeT 060CHOBLIBATb CChINKOM HA UCMONb30BaHHbIE YTBEPXAEHMS U MPUBOAMTb HOMepa
COOTBETCTBYIOWMX POPMYS. YCTHbIE OMPOCHI NPOBOASTCS B paMKax CEMUHAPOB UM KONJTOKBMYMOB. B
NnepBoOM c/y4yae - 3TO TeMaTudeckunin Habop BOMpocoB, noanexailyx 6onee rnybokoMy 0CO3HaHMSI.
Mpu npoBefeHNn NMCbMEHHOM PaboTbl CTYAEHTbI FTOTOBSAT OTBEThI MO HECKOMBbKUM TeMaM UNn pasneny
OVNCLMMNVHBI.

MpennaratoTcs Takne TeMbl ANsi NMCbMEHHOM paboThl.

TennoBble CXeMbl BEICOKOTEMMEPATYPHbIX TEMNOTEXHONOrMYECKMX YCTAHOBOK C TOM/MBHbIM
NCTOYHMKOM SHEPTMM.

SHeprocbeperarowmx MeponpuUaTIi B TEMNOTEXHONOMMYECKUX YCTaHOBKaX.

CTpyKTypHas cxema BbiCOKOTeMnepaTypHOl TennoTeXHONOrMYECKON YCTAHOBKN. DNIEMEHTHI
KOHCTPYKTMBHOM CXeMbl TEMNo-TEXHONOrn4yeckoro peaktopa. OrHeynopHbie MaTepuanbl U M3genvs B
BbICOKOTEMMepaTypHbIX TENNOTEXHONOMMYECKNX ycTaHoBKax. Knaccudomkauus BbicokoTeMnepaTtypHbIx
TENNOTEXHONOMMYECKUX YCTaHOBOK.

yCTHbIA onpoc | MoaroToBka kK onpocy NpoBoAMTCS B XO4€ CaMOCTOSITENIbHOW paboThl CTYAEHTOB 1 BKIlOYaEeT B cebsl
NMOBTOPEHVEe NPOoNAEHHOro MaTepuana no BonNpocam npeacrosiero onpoca. NoMnMMo 0CHOBHOMO
mMartepuwana CTyaeHT OOMXEeH U3y4ynTb OOMNOHUTENbHYI0 PEKOMEHLOBAHHYIO NUTepartypy v
NHbopMaumio No Teme, B TOM YUCNE C NCNONb30BaHueM VIHTepHeT-pecypcos. B cpenHem, noarotoeka
K YCTHOMY OrMpocCy no OJHOMY CEMUHAPCKOMY 3aHATUIO 3aHUMaeT OT 2 00 3 4YacoB B 3aBMCUMOCTU OT
CNOXHOCTW TeMbl 1 0COBEHHOCTEN OpraHn3auuy CTyIeHTOM CBOEl CaMOoCTosTeNbHOM paboTbl. Onpoc
npegnonaraeT yCTHbIA OTBET CTyAeHTa Ha OAUH OCHOBHOW M HECKONbKO AOMONHUTENbHBLIX BONPOCOB
npenonasatensi. OTBET CTyeHTa LO/IXEH NpeacTaBnsTb coboit pasBEpHyTOe, CBA3aHHOE, IOrNYecKm
BbICTPOEHHOE coobleHue. MNpu BbICTAaBNEHNM OLEHKWN NpenogasaTtesb YYnTbiBaeT NPaBuIbHOCTb
OTBEeTa No CoAepXaHuio, ero NocnegoBaTebHOCTb, CAMOCTOATENBHOCTb CYXAEHUA U BbIBOAOB,
YMEHVe CBSI3blBaTb TEOPETUHECKME MOMNOXEHNS C NPaKTVKON, B TOM Yuche v ¢ bynywei
npodeccuoHanbHOW 0eaTenbHOCTbIO. Mpy N3y4eHnn KOHCTPYKLMIA 1 CXEM BbICOKOTEMMNEPATYPHbIX
TENNOTEXHONOMMYECKUX YCTAaHOBOK HE0OX0AMMO 06paTMTb BHUMAHWE Ha criedytowme acnekTbl: MonHoe
HasBaHWe yCTaHOBKW, OYHKLMOHANbHOE Ha3Ha4YeHne yCTaHOBKW, COCTaB YCTaHOBKM (y3nbl, AeTanu,
KOHTPONbHO-N3MepUTENbHas annapaTypa, KpenexHble 3N1eMEHTbI), MPUHUUN OEACTBUS,
TeMnepaTtypHble PEXUMbI, 91EMEHTbI HAXOASIWMNECS NOL BbICOKUM AaBNeHVeM 1 T.4. [1ng nposeneHus
paé:quos BaXXHO 3HATb MOPALOK onpeeneHns Tennousnyecknx napamMeTpos Marepuanos no
Tabnuuam.

Mpu N3y4eHNM KOHCTPYKLMIA 1 CXEM BbICOKOTEMMEPATYPHbIX TEMNOTEXHONOMMYECKMX YCTAHOBOK
HeobxoauMo 06paTuTb BHUMaHNe Ha cnenytowme acnekThl: NofHOoe Ha3BaHUE YCTaHOBKY,
PYHKLIMOHANbHOE Ha3Ha4yeHWe yCTaHoBKW , COCTaB YCTAHOBKY (y3nbl, AeTanu,
KOHTPO/NbHO-M3MepUTeNbHas annapaTypa, KpeneXxHble aNeMeHTbl), MPUHLMM OeACTBUS,
TeMnepaTtypHbIe PEXUMbl, SNEMHTbI HAXOOAWMECS MOL BbICOKUM OaBNEHVEM U T.4.

Lns npoBeneHMsl pacHeToB BaXXHO 3HATb NOPSAAOK ONpeaeneHns TeNNorU3nN4eckx napamMeTpos
matepuanos no Tabnuuam.
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Mporpamma ancumnnvHbl "BeicokoTemnepatypHble TennotexHuyeckue npouecchl”; 13.03.01 "TennosHepreTvka v TennoTexHunka".

Bup pabot MeTtoaunyeckue pekomeHaauum

3avet Mpu noaroToBke K 3a4eTy HEOHXOAMMO ONUPATLCS NPeXAe BCEro Ha NeKuun, a TakxXe Ha UCTOYHUKN,
KOTOpble pasbupanucb Ha CeEMMHapax U NPaKTUYECKNX 3aHATUSX B TedeHue cemecTpa. Mocne
OKOHYaHW4 Kypca NekLMin CTyQeHT LOMXEH B3ATb y Npenogasartens nepevyeHb BONPOCOB K 3a4eTy 1
NOAroTOBUTCS Haanexauwmum obpasom. Ecnu B nepeyHe BoNpocoB b6y nyT BONPOCHI, KOTOPbIE HE
n3ydanu, To HyXXHO 0bpaTunTcs K npenofasatento 3apaHee. Ecnm B nepeyHe Bonpocos ByayT He
MOHATHbIE BOMPOCHI, TO NONPOCUTL Npenogasartens pa3bsCHUTb AaHHbIE BONPOCHI BO BPEMS
KoHcynbTauun. N3yuyntb cnenyrowme sonpocsol: 1. TennotexHonorus. MNMoHsAture. 2.
TennotexHonornyeckuii npouecc. MNoHaTtne. 3. CTyneHb (cTaams) TENIOTEXHUYECKOro npolecca.
OpnHocTyneHyaTble, ABYXCTYNEHYaTble, TPEXCTYNEHYaTbie, MHOrOCTyneH4YaTble TENNOTEXHONOrM4eckue
npoueccsl. lNMoHatue. 4. TennotexHonornyeckas cxema nponssonctsa. MoHsaTre. MNpumep:
TennotexHonornyeckas cxema npov3soacTea Mean. 5. Cxema TennoTeXHONOrMYECKOro npoLecca.
MoHsiTe. 6. TennoTexHoNorn4Yeckmin peaktTop (annapat, paboyee NPOCTPAHCTBO
TENNOTEXHONOrMY4eCcKol ycTaHoBkM). MNMoHaTre. 7. CTPyKTypHas Cxema BblCOKOTEMMEpaTypHON
TEeNNOTEXHONOrM4eckom yctaHoBku. MNMoHsATue. 8. TennoTexHonorndyeckas ycraHoska. [oHsTure.
TennotexHonornyeckas yctaHoBKa C 3IeMEHTaMn BHELWHEro TENIONCMNONb30BaHNS
(TennoaHeproucnonb3oBaHns). 9. TennotexHonormnyeckas cucrema. lNMoHatue. 10.
TennotexHonorunyeckuii komnnekc. MonsTre. 11. KombuHnpoBaHHas cuctema (yctaHoska. MNoHsATue.
12. Tennosas cxema TennoTexHonornyeckom yctaHosku. lNMonarme. 13. TennoTexHnyeckmuin npuHLAN
(cnocob) peanusaumnm TexHonorndeckoro npouecca. MNoHatre. 14. TennotexHmyeckas cxema.
MoHaTMe. 15. TemnepatypHbIA U TENNOBON rpadounkmn TeXHonornyeckoro npouecca. lNoxatme. 16.
TepMoamMHamMmuecky naeanbHas TeNNoTexHonorndeckas ycraHoska. MNoxatue. 17. Obwue
0COBEHHOCTM BLICOKOTEMMNEPATYPHbLIX TEMNOTEXHONOMMYECKMX NPOLECCOB (arperaTtHoe COCTOSIHME U
COCTaB UCXOOHbIX TEXHOMOrMYECKNX MaTepuanos, YUCNO CTYNEHeN TEXHOIOrMYeCcKoro npowecca n nx
cogepxaHue, arperaTHoe COCTOSIHUE U COCTaB MPoLyKTOBTEXHONOMMYECKOro npowecca,
TepMoAMHaMU4eckme napameTpbl npouecca (Temneparypa, gaBneHue), ydactme B TEXHONOrM4eckom
npoecce NpoaykTos ropeHus Tonnmea). 18. MicxogHble Matepuanbl BbICOKOTEMNEPATYPHbIX
TenNoTEeXHONOrM4eckux npoLeccos. Buabl TBepaoro MnmHepanbHoro coipbs. Bocctanosutenu.
Oxkucnutenn. Lobaekn. 19. MpoaykTbl TENNOTEXHONOrMYecKoro npouecca. MoHatume. 20.
MatepuranocbepexeHne npy BLICOKOTEMNEpaTypHOl TennoTexHonormuu. MonsTue. 21. duaunyeckme
TennoTexHonormyeckue npoueccol. CogepxaHue ctyneHein. CTyneHb TEXHONOrNYECKM
pernamMmeHTUPOBaHHOIO OXNaXAeHWs - Kak aTan (4eTeepras CTyrneHb) psiaa MHOroCTyneH4YaTbix
P13nYEeCKMxX TennoTexHonornyeckux npoueccos. MNoHsaTtue. 22. Knaccmgoukauus
BbICOKOTEMMNEPATYPHbIX TENNTOTEXHONOMMYECKMX NPOLLECCOB MO BUOY OCHOBHbIX OU3UYECKNX
npeBpaLleHunii: Harpes, TepMoobpaboTka, 06Xur, Nnaeka, BO3roHka. 23. XuMuyeckme
TennoTexHonormdeckue npoueccol. MoHaTne. CogepxaHne CTyneHen XmMmMm4eckux
TENNOTEXHONOIrMYECKUX NpoLeccoB. 24. CTyneHb TEXHONOMMYECKN PErnamMmeHTMPOBaHHOIO
oxXnaxaeHus - Kak atan (4eteepras CTyrneHb) psiaa MHOrOCTYneH4YaTbiX (OU3NYEeCKnX
TENNOTEXHONOrMYeckux npoLeccos. 25. TemnepaTtypHbl ypOBEHb Kak BaXHenwWwnin napameTp
TennoTexHonornyeckoro npouecca. lNoHatue. 26. Knaccudukaums BbiCOKOTEMNEpaTypHbIX
TENNOTEXHONOrMYECKUX MPOLLECCOB MO NOrOWEHNIO U MO BblAENEHWIO TENOTbI NPY OU3UYECKUX U
XMMMYeckunx npespatieHmsax. 27. Knaccmdmkauus sbicokoTeMnepaTypHbIX TEMNOTEXHONOMMYECKNX
NPOLIECCOB (ECNM B OCHOBY MX Knaccugomkauum NonoXuTb ynpaensemMble TenioTexHN4eckmmim
cpencTsamMm on3nyeckme um U3nNKo-XMMnyeckne SBneHns, NUMUTUpYoWwmne onmTenbHoCTb
paboyero umkna v NPOU3BOAMTENBHOCTb TEMNOTEXHONOIMYECKOR ycTaHOBKM). MpenmywecTsa aTow
knaccudpukaumu. 28. Knaccmgoukaumsi peaktopos U UCTOYHUKOB SHEPTUW BbICOKOTEMMEPATYPHbIX
TENNOTEXHONOrMY4ECKUX ycTaHoBOK. OHOKaMepHble (0AHO30HHbIE M MHOFO30HHbIE) M MHOrOKaMepHbIe
(CeKUMOHMPOBaHHbIE U KOMBMHUPOBaHHBIE) peakTopbl. Buabl 3oH 1 kamep (3MNTO n KNTO; 30TO u
KOTO; 3TAO n KTAO; 3TPO 1 KTPO). NpaHuua 30TO.
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Mporpamma ancumnnvHbl "BeicokoTemnepatypHble TennotexHuyeckue npouecchl”; 13.03.01 "TennosHepreTvka v TennoTexHunka".

Bup pabot MeTtoaunyeckue pekomeHaauum

9K3ameH Mpu NoAroToBKe K 3K3aMeHy HeOOXOAMMO ONMPaTLCS NPEXAE BCEro Ha NekLmMn, a Takxe Ha
MCTOYHMKN, KOTOPble pa3bupanncb Ha CeEMMHapax U NPaKTUYECKUX 3aHATUSIX B TeYeHne cemecTpa. B
Kaxaom buneTe Ha ak3aMeH comepxarcs 2 Bonpoca. [locne okoH4aHUs Kypca Nekumnii CTyoeHT
JOMXEH B35Tb y NpenofasaTens nepeyeHb BOMPOCOB K 3K3aMeHy 1 NOAroTOBUTCS Hagnexatmnm
obpaszom. Ecnu B nepeyHe BonpocoB By yT BOMPOCHI, KOTOPLIE HE M3y4anu, TO Hy>XHO obpaTtntcs K
npenonaesartento 3apaHee. Ecnu B nepeyHe BonNpocos OyayT He NOHATHbIE BONPOCHI, TO MOMNPOCUTL
npenogasaTens pas3bsaCHUTb AaHHbIE BOMNPOCHI BO BPEMS KOHCYNbTaumu. 3yuntb cneayowme
Bonpochbl: 1. BHeWwHWiA nyyncTbili TennoobmeH. TennoobmMeH Mexay TBepAbiMU MOBEPXHOCTAMY,
pasfneneHHbIMU lydenpo3payHoli cpenoi 2. KOHBEKTUBHbIA TENN00OMEH B YCNOBUSIX Fa30BOro
TennoHocuTtens 3. KOHBEKTUBHbIM TENNO0OOMEH NpK Harpese B Xunakux cpenax 4. CMewaHHbIl
TennoobmeH 5. TennoobmeH B cnoe ApobneHbiX 1 M3MeNbYeHHbIX Matepuanos. TennoobMeH B
NAOTHOM COUNbTPYEMOM cnoe 6. TennoobMeH B cnoe ApobneHbiX 1 M3MENbYEHHbIX MaTepUanos.
TennoobmeH B pasynnoTHEHHOM Cnoe (B KAMNSILLEM UK B3BELWEHHbIM cnoe) 7. Bpemsi Harpesa
TepMuyeckn TOHKMX Ten 8. Bpems Harpesa Ten npocTol popmbl 9. PacueT nnasneHus (cybnumawunm)
TepPMUYECKM TOHKMX Ten npocTon doopmbl 10. Harpes u nnasneHne TepMmyeck TOHKOro Tena
MPOCTOM (POPMbI B BAHHE C neperpeToiM pacnnasoM 11. Bpemsi TepmoobpaboTtku ¢ yH4eToM a3oBbix
npeBpaLleHunii, peakumii 1 MaccoobMeHa Tena co cpenoi 12. KpaeBble yCNoBUS Harpeea MacCUBHbIX
Ten npocTon goopmbl 13. BpeMmst Harpesa 1 TemnepatypHOe rnosie MacCUBHbIX TeN MPOCTOR PopMbl
npw rpaHUYHOM yCnosum nepsoro poga 14. TemnepartypHoe none MacCUBHOro Tena npu rpaHN4yHoM
ycnosum BToporo poga 15. TemnepaTypHoe none MacCMBHOMO Tena Npu rpaHnyHbIX YCNoBUAX
TpeTbero poga 16. Harpes MaccvBHOro napannenenunena u MaCCUBHOMO LMNUHAPA KOHEYHOW OJINHbI
17. Harpes MaccuBHbIX T€N CNOXHOW (hOPMbl. HECMMMETPUYHBIA U MECTHbBI HArpeB MacCUBHbLIX Te.
18. OnHOMepHbIe TeMnepaTtypHbIe NN B NONyorpaHuyYeHHbIx Maccusax 19. CTpykTypa ypaBHEHMIA
matepuanbHbix 6anaHcos. 20. MaTepranbHble 6anaHchl, Kak BblpaXeHne 3akoHa COXPaHeHs Macehbl
B BbICOKOTEMMNEPATYPHOM TENMOTEXHOOrMY4EeCKOM npouecce. 21. Pa3HOBUAHOCTN MaTepuanbHbIX
6anaHCcoB BLICOKOTEMMNEPATYPHbLIX TENNOTEXHONOrMYecknx npoueccos (BTIM): MmaTepuanbHblii 6anaHc
KOMMOHEHTOB; MatepuasnbHblil 6anaHc BELWECTB; MaTepuanbHbli 6anaHCc XMMUYECKMX SNIEMEHTOB.
EnvHmLa namMepeHns BENUYMH, BXOASMX B ypaBHEHUS MaTepuanbHbix 6anaHcos. 22. PacyeTsl
maTtepuanbHbix 6anaHCoB BbICOKOTEMMEPATYPHbIX TEMNOTEXHONOrMYeCcKmx npoteccos. 23. [ige
XapakTepHble NOCTaHOBKM 3afa4 MatepuanbHblX pacyeTos: 1) 3afaH cocTaB TONbKO MCXOLAHbIX
KOMMOHEHTOB; 2) 3a4aH COCTaB U MCXOLHbIX KOMMOHEHTOB, Y MPOLYKTOB npouecca. 24.
MatemaTnyeckas oopMynnpoBKa 3aiayv MatepmanbHoro pacyera ngeanbHoro npouecca. 25.
MatemaTnyeckas oopMynnpoBKa 3aiayv MatepmanbHoro pacyeta HepaBHOBECHOMO npoecca. 26.
Martematnyeckas popMynnpoBka 3ana4qm matepmanbHoro pacyeta paBHOBECHOrO npoLecca. 3agaya
MaTepuanbHOro pacyeTta paBHOBECHbIX npoueccos. 27. Coctas cyxoro tonnuea. BnaroconepxaHuve
Tonnuea. PaBHOBECHbI cOCTaB NPoAykTOB ropeHus. 28. KosdpduumeHTbl guccoumaumm guokcmaoa
yrnepofa v BoAsiHbIx Napo.. 29. Buapbl Tennosbix 6anaHcoB: 6anaHc TENNOTEXHONOMMYECKOro
peakTtopa (TP); 6anaHc oToenbHbIX 30H TP; 6anaHc TENNOTEXHUYECKMX SNIEMEHTOB
BbICOKOTEMMNEPATYPHO TEMNOTEXHONOrn4eckom yctaHosku (BTY); TennoBeble 1 aHepreTndeckme
6anaHcel BTY B uenom. 30. Tennosoii 6anaHc TennoTexHonoruyeckoro peakropa (TP). 31.
YpaBHeHune TennoBoro 6anaHca TP, kak aHanMTM4eckoe BbipaXeHWe 3aKOHa COXPaHEHUS SHEPrUN.
32. CtpykTypa Tennosoro 6anaHca TP. 33. 3oHanbHble TennoBble 6anaHchbl TENI0TEXHONOrMYECKOro
peakTopa. 3aBNCMMOCTb TEMNOBbIX 6anaHCOB OT CTPYKTYPHOI cxembl TP. 34. YpaBHEHUS TENN0BbIX
6anaHCcoB 30H OCHOBHOI TEXHONOrM4Yeckol 06paboTkn, TEXHONOrMYeckon [oobpaboTkm u
TEXHONOrMYECKN pe?rnaMeHTUpPyemMoro oxnaxaeHus. 35. Tennosble 6anaHchl No Nepuoaam
TEXHONIOMMYECKOro nNpoLiecca Kak pasHOBUAHOCTb 30HANbHbLIX TENNOBbIX 6anaHCcoB.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJaoUYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0O6X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOWMNXCS, YKOMMIEKTOBaAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 05is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).
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Mporpamma ancumnnvHbl "BeicokoTemnepatypHble TennotexHuyeckue npouecchl”; 13.03.01 "TennosHepreTvka v TennoTexHunka".

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3ngaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

KomnbioTepHbIi knacc.

CneuvannsmposaHHas nabopaTopusi.

12. Cpe.n,cma ajantauumumv npenogasaHus auCcUNNNIUHBbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaNUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToabl 1 TexXHonorum, obneryarowme
BOCMpUsTHE NHpopMaLMKN 0By4aoWMMUCS MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- cOo3aaHne TEKCTOBOW BEpCumn Ntoboro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pas3nnyHbIX Nob3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbIV MOXHO NPEeACTaBUTb B Pa3NnYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsI KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
Hanpumep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHOPMaLNO BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayananbHO;

- MPVIMEHEHNEe NPOrpaMMHbIX CPEACTB, 06ecnevrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCUUMIMHOM, 3a CHET aNlbTepHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOMUIA ANs nepenadn MHopMaLum, opraHn3aumm pasnmnyHbIX
(POPM NHTEPaKTMBHOW KOHTAKTHOM paboTbl oby4atolerocs ¢ npenonasaTenem, B ToM Ynucne sebnHapos, KOTopble MOryT
6blTb MCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOOENCTBUS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOro 06y4eHns, MPoBEOEeHUs CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3aWuUTbl BbINONHEHHbIX paboT,
NpoBeaeHNs TPEHMHIOB, OpraHM3auUnn KONIeKTMBHOM paboThbl;

- NPVMEHEHNe ONCTaHUMOHHbBIX 0Bpa3oBaTenbHbIX TEXHONOIMIA O OpraHM3aummn GOoPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTpOnS;

- yBENNYEHME NPOLONXKXNTENbHOCTU caaqm obyyatolmMMcst UHBANULOM UAN NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (DOPM NPOMEXYTOYHON aTTecTaLmMmn No OTHOWEHWIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- MPOAOMXMTENBHOCTU CAAYN 3a4éTa UK sK3aMeHa, NPOBOAMMOro B NMMCbMEHHO doopMe, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 06yyatolerocst K 0TBETY Ha 3a4éTe UM 3K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yeM Ha 20 MUHYT;

- NMPOLONIXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHuto 13.03.01
"TennosHepreTnka 1 TENNOTEXHUKA" U NPOOUNID NOAroTOBKM "lMpOoMbIWIeHHAs TennosHepreTnka”.
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Mporpamma ancumnnvHbl "BeicokoTemnepatypHble TennotexHuyeckue npouecchl”; 13.03.01 "TennosHepreTvka v TennoTexHunka".
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Mporpamma ancumnnvHbl "BeicokoTemnepatypHble TennotexHuyeckue npouecchl”; 13.03.01 "TennosHepreTvka v TennoTexHunka".

lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[1B.2 BbicokoTtemrieparypHbie TernioTexHn4yeckme
rpoueccsl

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenne nogrotosku: 13.03.01 - TennoaHepreTvka n TeN10TEXHNKA
Mpodomnb noarotosku: [pombllneHHas TennosHepreTuka
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04HoE

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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