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1. BBEOEHMUE K PABOYEW MPOrPAMME OAUCLUMIIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHbI B CTPYKType obpa3oBaTenbHOM NporpaMmmbl

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

BapuatusHasg IZl Mo BbIGOPY III

1.2. Uenb aucumnnuHbl

NnoaroToBUTb BbIMYCKHUMKOB, CMOCOOHbLIX Y4YacTBOBaTb B MNPOEKTMPOBAHWM W 3KCNyaTauuMm MeYHbIX
YCTaHOBOK, cogopereHepaumnoHHbIX KOTemnbHbIX arperaTos, apyroro BbICOKOTEMMNEPATYPHOro
TennoTexHonorn4yeckoro obopygosaHus

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

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

Kop,

3ATan hopMrUpoBaHns
KOMMeTeHLUM dopmynMpoBKa KoMneTeHUUm

MK- 2 CMOCOBHOCTLIO MPOBOANTE PacHeTbl NO TUMNOBLIM
MeToAMKaM, NPOEeKTMPOBaTb TEXHONOMMYECKoe
obopyaoBaHue ¢ UCMOMNb30BaHUEM CTaHAAPTHbLIX CPEeACTB
aBTOMaTM3aLMmn NPOEKTUPOBAHNS B COOTBETCTBUM C
TEXHUYECKUM 3aaHUEM

MnaHupyemble pesynbTaTbl 0Gy4eHuUs

3HaTb:

NPUHUMNManbHble CXeMbl PasfnMYHbIX BUAOB BbICOKOTEMMEPATYPHOIO TENNOTEXHUYECKOro 06opyaoBaHus,
€ro HasHa4eHue, yCTPOWCTBO U NPUHLMN OEACTBUSI, METOAMKIN ero NpoeKTMPOBaHMst; Cnocobbl OLLEHKN U
COMOCTaBMNEHUS1 TEXHMKO-3KOHOMMYECKMX NoKasaTenen paboTkl pasfmyHbiX TUMNOB 060pyaoBaHUS

YmeTb:

BbINOMHATL pacyeThbl TEMMOBbLIX CXEM, MPOU3BOANTL BbIGOp 06opyaoBaHus

BnapgeTtb:

MeToaMKaMy pacyeTa TEMnoBbIX CXEM BbICOKOTEMMEPATYPHbIX TEMMOTEXHUYECKMX YCTAaHOBOK W
BCMOMoOratenbHoro obopyaoBaHusl, a TaK e HaBblkaMW MNPOEKTMPOBAHUS MEYHbIX YCTAHOBOK,
CcofopereHepaLMoHHbIX KOTENbHbLIX arperaToB, APYroro BbICOKOTEMMEPATYPHOrO TEMIOTEXHONOMMYECKOro
obopygoBaHusi

1.5. AucumMnnuHbl (NPaKTUKK) o6pa3oBaTeNnbHON NPOrpaMmMbl, B KOTOPbIX 6bISI0 HA4YaTo
chopmupoBaHme KomneTeHUUM, yKkasaHHbIX B n.1.4:

MK-2 KoTenbHble yCTaHOBKU M naporeHepaTopbl B TenfoTexHonorusx, TennomaccoobMeHHoe
obopygoBaHue B TENNOTEXHONOMMAX, HarHeTatenu n Tennosblie ABUraTeny B 3HepreTuke TennoTEXHONOMN,
WHdopmaTuka B 3agavax TENNO3IHEPreTUKN U TENNOTEXHONOMUSAX, NpoekTnpoBaHme OTONUTENbHbIX
KOTENbHbIX B TEMMOTEXHOMOMMYECKNX CUCTEMAX, TennoTeXHONOrM4yeckne KOMnmeKkcsl 1 6€30TX0AHbIe
CUCTEMB,

2. COOEPXAHUE AUCLUMIIUHDI

O6bem (4achl)

HaumeHoBaHWe 1 coaepxaHue ° °§’ 5 g % g °§’
y4yeBHbIX Moayneit, TeM 1 popM KOHTpOns g - % g g )
o3 %96 d

8 g =8

Yye6HbIn moaynb 1. KOHCTPyKUMM OCHOBHOrO M BCMOMOraTteribHoro
TEMNJIOTEXHUYECKOro o6opyaoBaHus
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O6bem (4achl)
HavmeHoBaHve n cogepxaHue oS.85 g8
yuebHbIX Moaynen, Tem 1 popM KOHTPOnsA % ) § 38 30
o3| °asgd ©&
o ®g ®o0
Tema 1. ObBnactu NpMMeEHEHWsi BbICOKOTEMMNEPATYPHbIX MPOLECCOB W YCTaAHOBOK.
[Meun pasnuuHOro HasHayeHus, TEMNOOOMEHHVKWN, CYLUWMbHbIE  YCTAHOBKW. 24
KoHcTpympoBaHue OoTAENbHbIX aetanewn, 3N1EMEHTOB n GriokoB
BbICOKOTEMMNEPATYPHOro TENIIOTEXHUYECKOro 060pya0BaHuUS.
Tema 2. CnocoObl CHWXEHUs1 3aTpaT TennoTbl M 3HEpPruMm BbICOKOTEMMEPATYPHbIX
TEnnoTexHu4ecknx npoueccoB. MeToabl OLEHKN 3HepreTndeckon 3HEKTUBHOCTU o4
TennoobmeHHoro  obopyaoBaHua.  Crnocobbl noBbiweHUss  3PEKTUBHOCTYU
TennoobmeHa.
Tema 3. Boibop 1 pacyeT BcnoMmoraTenbHOro TenfioTexHM4eckoro obopyaoBaHums.
Bbi6op 3anopHo-npegoxpaHutTensHon apmatypbl. O6Bsi3ka KOHTPONBLHO- 24
n3meputensHbIMU Npubopamu.
Tekywmn koHTponb 1. YCTHbIN onpoc 1
YyebHbin Mogynb 2. [lpoekTupoBaHMe BbICOKOTEMMEPATYPHbIX YCTAHOBOK pa3fiMyHOro
Ha3Ha4veHus
Tema 4. OCHOBbI KOHCTPYMPOBaHMS TENNOOOMEHHbIX annapatoB. Hopmbl 1 meToapl
pacyéta. TennoBon pacyé€T TennooOMeEHHbIX annapaTtoB. YpaBHEHME TENIoBOro 18
DOanaHca. KoHCTpyKUMOHHbIE MaTepuanbl. A3poAuHaMUYECKUn U TMAPaBAMYECKUN
pacyéThl. [MoTepn Hanopa. Beibop HarHeTaTens.
Tema 5. Pacyét ropenoyHbix YCTPOWCTB M TOMOK ANdA neden. YpaBHeEHME TENnoBoro
fanaHca neun. KMO neun. OcobeHHOCTM opraHu3aumMm TOMO4YHbIX npoueccoB B | 18
NPOMbILLIEHHBIX NeYax. AapognHamMmka U TenToobMeH B MEYHbIX YCTAHOBKAX.
Tema 6. OcobeHHOCTM  3SHeprocbepexeHus B BbICOKOTEMMEepPaTypHbIX
TennoTexHonoruax. lVcnonb3oBaHve Tenna roToBoro npogykra. JOddekTnBHocTb | 20
3HeprocbepexeHns B 3HEPrOEMKUX OTPACHAX NPOMbILLIIEHHOCTH
TeKyLWwmnn KOHTPOIb 2. YCTHbIN 0Npoc 1
MpoMeXyTO4YHbIA KOHTPOJb MO AUCLUNIIUHE 3a4eT 14
BCEIo: | 144

3. TEMATUYECKWUMN NNAH

3.1. Nekuun
Home OuyHoe 06yyeHne OyHo-3a04HOE 06yyeHMe 3ao4yHoe oby4yeHue
pa

N3yyaembix TEM Homep Ob6bem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (4acnl)

1 8 4

2 8 4

3 8 4

4 8 6

5 8 6

6 8 4

BCEIO: 28

3.2. MpakTnyeckne n ceMMHapcKue saHATUSA

Homepa H OyHoe 06y4eHne QuHo-3804HOe 3aouHoe obyyeHune
M3y aEMbIX aI/IMeHOBaHI/IeV obyyeHue
Tem 1 chopma 3aHATUM Howmep O6bem Howmep O6beMm Homep O6bem
cemecTpa (4acbl) cemecTpa (yacbl) cemecTpa (yacbl)
KoHcTpyupoBaHue
OTOenNbHbIX AeTanen,
1 31EMEHTOB 1 BMoKOB 8 6
BbICOKOTEMMEPATYPHOro
TennoTexHN4YecKoro
obopyaoBaHus
MeToabl oueHKn
2 3HepreTU4eCcKon 8 6
3(PPEKTUBHOCTH
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Homepa H O4yHoe 06y4eHne OuHo-3a04Hoe 3aouHoe obyyeHune
MByMBEMbIX aI/IMeHOBaHI/IeV oByueHme
Tem 1 cbopma 3aHATUM Homep 0O6bem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (yacbl)
TEennNoobMeHHOro
obopyaoBaHus
Bbibop n pacuet
3 BCMomMoraTesnbHOoro 8 4
TEnNoTEXHNYECKOro
obopyaoBaHus
4 TennoBon pacyér 8 4
TennoobMeHHbIX annapaTtoB
YpaBHeHMEe TennoBoro
5 8 4
6anaHca neuun. KMNA neun
OcobeHHoCTHM
6 3HeprocbepexeHus B 8 4
BbICOKOTEMMNEpPaTYpPHbIX
TENSIOTEXHOSOMNAX
BCEIO: 28

3.3. NabopaTopHble 3aHATUA
He npegycmoTpeHbl

4. KYPCOBOE NMPOEKTUPOBAHME

4.1. Llenwn n 3apa4m KypcoBomn paboTbl
He npegycmoTpeHo

5. TEKYLMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe 0ByueHme Ouro-3a04Hoe 3aouHoe obyueHme

yHEOHbIX dopma y oby4eHune Y
moayneu, no

Ay KOHTpOMst

KOTOPbIM , Homep | yongo | HOMeP | ioneo | HOMEP 1 yioneo
NpoBOAMTCS 3HaHU1 cemecTpa cemecTpa cemecTpa

KOHTpPOJ1b

1,2 YCTHbIV onpoc 8 2

6. CAMOCTOATEJIbHAA PABOTA OBYYAIOLLUEIOCHA

Oy4HO-3a04HOE

QOuyHoe 06yyeHne 3aouHoe oby4deHune

Bugbl camocToaTensHom paboTsl obyyeHune
obyuvatoLerocs Homep O6bem Homep O6beM Homep O6bem
cemecTpa (4achbl) cemecTpa (4achbl) cemecTtpa (4achbl)
YCBOEHME TeopeTUYECKOro Mmatepmana 8 40
lMoaroToBKa K NPakTUYECKUM 3aHATUSM 8 34
[MoaroToBka K 3a4eTy 8 14
BCEIO: 88

7. OBPA3OBATEJIbHbIE TEXHOJOIMN'MA

7.1. XapaKkTepMcTuKa BUAOB U UCNONb3yeMbIX UHHOBALMOHHbLIX (POPM YyY4EeOHbIX 3aHATUN
He npegycmMoTpeHbl

7.2. Cncrema oueHMBaHusA ycneBaemMoCTu 1 LOCTUXEeHUN 06yqa|ou.|,v|xcﬂ Ana ﬂpOMe)KyTO‘-IHOVI
aTTecTauuu

TpaguuMoOHHas | X GannbHO-penTUHroBas

8. OBECIMNEYEHUE ANCLUUMINHDI

8.1. YyebHasa nutepartypa
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a) ocHoBHas yyebHas nutepaTypa

1. Berngapos A.3. OCHOBbI NPOEKTUPOBAaHMS TEMMOBLIX YCTAHOBOK [QNEKTPOHHLIN pecypc): y4ebHoe
nocobue/ bernspos A.3.— ONeKTPOH. TeKCTOBbIE AaHHble.— M.: MOCKOBCKMIA rocyjapCTBEHHbIN
cTpouTensHbin yHmuBepcuteT, At [Nu 3p Meamna, O6C ACB, 2015.— 207 ¢

6) pononHuTenbHasa yyebHas nutepaTypa

2. CmopoauH C.H., benoycos B.H., JlTakomkuH B.1O. MeToabl aHeprocbepexxeHus B a3HepreTu4eckumx,
TEXHONOrMYECKNX YCTaHOBKaXxX N CTpoUTeNbCTBE: y4ebHoe nocobune[AnekTpoHHbi pecypc)/ CIM6 I'MYPI1.-
CIo6., 2014.-99c http://www.nizrp.narod.ru

3. NNakomkumH B.1O., CmopoanH C.H., N'pomoBa E.H. TennomaccoobmeHHoe obopyaoBaHme NnpeanpusTun
(CywwmnbHble ycTaHOBKM): y4ebHoe. nocobume / BLUTS CI6 NynTA. Cr16., 2016. -143 ¢

8.2. NMepeyeHb yyebHO-MeTOANYECKOrO 0OGecnevyeHNs Ansi CaMoCTOATENIbHON paboThbl
obyyarLwmxcsa no gucumniimHe
1. Benbckun A.T1. QHeprocbepexeHne B TENNOIHEPreTUKE U TENNOTEXHONOMMUSAX [ONEKTPOHHBIN pecypc] :
anekTpoH. yyeb. nocobue / A.lN. benbcknir, B.HO. JlakomknH, C.H. CmopoauH; CM6ITYPI, kad. npom.
TennoaHepretTukn. — Cl6, 2012. — 136 c. - dnekTpoHHasa bubnmoTeka y4ebHbix nsganun BLUTO:
http://www.gturp.spb.ru/fkl/fpe/kaf/pte/lakomkin/drying2.htm

8.3. NepeyeHb pecypcoB MHHOPMaALMOHHO-TeNNeKOMMYHUKaLMOHHON ceTu "UHTepHeT",
HeobxoaAuMbIX AN OCBOEHUSA AUCLMNIINHbI
1. DHeprocbepexxeHne B TENNOIHEPTreTUKE N TEMNNOTEXHOMNOMMAX:
http://www.gturp.spb.ru/fkl/fpe/kaf/pte/lakomkin/energysave.htm
2. MNopTan no aHeprocoepexeHunto:
http://www.energosovet.ru/stat.php
3. MNepeBoa LeMeHTHbIX Neven Ha aHeprocbeperaroLmne TEXHONOrmm:
http://www.nii-cement.ru/suh.htm

8.4. NepeyeHb MHPOPMALUNOHHBLIX TEXHONOIMNA, UCNOJIb3YyeMbIX NPU OCYLLEeCTBIIEHUHU
obGpasoBaTenbHOro npouecca no AUCUUNInHe, BKINKO4Yasa nepevyeHb NporpamMmmMHOro oéecne4vyeHus m
MH(OPMAaLMOHHBbIX CMPaBOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHme martepmanbHO-TEXHMYECKON Ba3bl, HEOGXOAMMOM ANA OCYyLLeCTBIEHUA
obpasoBaTenbHOro npouecca no AUCLUNINHe
1. AyanuTtopusi ¢ MynbTUMEONAHBIM Y4EOHbIM KOMMSIEKCOM

8.6. UHble cBepeHuA u (Mnu) matepuansol

KOMI'II:I-OTepHI:Ie npeseHTauuun, nnakatbl, KatTanoru o6opy,1:|,0|3aH|/|;|, OEMOHCTPaLUOHHbIE U
pas3aaTtoYHble MmaTtepuanbl

9. METOANYECKUE YKASAHUA ANA OBYYAKOLLUXCA MO OCBOEHUIO

OVNCLUUINMJIUHDbI
Buabl y4ebHbIx
3aHATUIA U
camocTosTesbHas OpraHu3zaums AesTenbHOCTM 0byyatoLLerocs
paboTta
obyyvarowmxcs
Jlekunn PaboTa c KOHCNEKTOM NEKLUIA, MPOCMOTP PEKOMEHAYEMON NUTEpaTypb!
MpakTnyeckne PaboTta ¢ KOHCMEeKTOM NEKUNA N NPaKTUYEeCKUX 3aHATUIA; NOAroTOBKA OTBETOB K
3aHATUSA KOHTPOJIbHbIM BONPOCaM, TECTOBbIM 3a4aHNAM; pPeLLEHNE pacyHETHO-rpadn4ecKnx
3a4aHnin; pelleHne 3agad no anaropuTmy.
CamocTodTenbHas | 3HAaKOMCTBO C [OMOSNHUTENBHOM NUTEPATYpPOW, BKMOYAsA CrpPaBOYHblE M3LaHUS,
paboTta 3apybexHble NCTOYHUKM.
Mpun nogroToBke K 3a4eTy HeobxoaMmMo npopaboTaTb KOHCMEKTbI NEKLMI 1
NPakTU4EeCKNX 3aHATUN Kypca U pekoMeHOyeMYI0 nnuTepaTypy.
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10. ®OH/] OLIEHO4YHbLIX CPEACTB
AnA NPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUU

10.1. OnncaHue nokasatenen u KputepueB oueHUBaHuUA KOMMNeTeHUMN Ha Pa3fInyHbIX ITanax nx
CbOpMMpOBaHVIFI, onucaHue wkKan oueHnBaHusa

10.1.1. NMoka3aTenu oueHUBaAHMUA KOMMNETEHLUMN Ha 3Tanax ux popmmpoBaHusi

Kop, HanmeHoBaHue MpenctasneHne
KOMMeTeHL MM y OLEHOYHOTO OLEHOYHOrO
lMokasaTenu oueHMBaHNA KOMNETEHLUN
(aTan ocBoeHuUs) cpencTea cpenctea B choHae
MK-2 [eMoHCTpupyeT 3HaHWe npuHUMNnanbHbIX YcTHOEe MepeyeHb
cXem pasnU4YHbIX BnaoB | cobecenoBaHue BOMPOCOB A4S
BbICOKOTEMMNEPATYPHOIrO TEMMOTEXHUYECKOrO MpakTuyeckoe YCTHOrO
obopyaoBaHus, ero Ha3Ha4YeHus, yCTpomcTea 3agaHue cobecenoBaHus
W npuHUUNa OencTBuS, METOAUKM  €ero (35 Bonpocos)
NPOEKTUPOBaAHNA;  CMOCOBOB  OLUEHKNM U 3apauu (10 wTyk)
CconocTaBneHuns TEXHUKO-3KOHOMUNYECKUX
nokasatenev paboTbl pPasnU4YHbIX TUMOB
obopyaoBaHus

CnocobeH BbIMOMHATL pacyeTbl TEMMOBbIX
CXeMm, Npons3BoanTb BbIGOp 0GopyaoBaHus
[leMoHCTpUpyeT  BnageHve  MeToaMKamu

pacueTta TennoBbIX cxem
BbICOKOTEMMNEPATYPHbIX  TEMNNOTEXHUYECKUX
YyCTaHOBOK " BCMOMOraTesnbHOro
obopygoBaHusa, a Tak Ke BrageHue
HaBblkamu NpOEeKTUPOBaHUA NeYHbIX
YCTaHOBOK, copgopereHepaumoHHbIX
KOTeNbHbIX arperaros, Apyroro
BbICOKOTEMMepaTypHOro

TENnNOoTexHOoJ1I0rn4eckoro oGopyp,osaH na

10.1.2. OnucaHu1e WKan v KpUTepueB OLleHMBaHUSA C(HOPMUPOBAHHOCTUN KOMNETEHLMUA

KpuTepumn oueHnBaHnsa chopM1MpoOBaHHOCTU KOMMETEHLUN

Kputepumn oueHuBaHUa cdpopMmUpoBaHHOCTU KOMMNETEHLUUN
Ouetika o putepuu ou ¢hopmmp u

TPaAMLUVOHHON LKane
YcTHoe cobecenoBaHue

3auTteHo MonHbIN, ncHepnbiBalOLWMA OTBET, SBHO AEMOHCTPUPYIOLWUIA rrybokoe noHMMaHue
npegMeTa v LWMPOKYI0 3pyauumio B oleHuBaemon obnactu. Kputuyeckun,
opurMHanbHbIM Noaxo K Matepuany.

He 3auteHo O6y‘-IaIOLLI,I/IIZCFI He nuMmeeT OOCTAaTOYHOro ypoBHA 3HAaHUA ONCUUNTIUHDBI, NJ10XO0
OPUEHTUPYETCA B OCHOBHbLIX MOHATUAX U OonpenenieHndax, nioxo 3Hakom C OCHOBHOWN
nMTepaTypon, 0OnycKaeT Nnpun oTBeTe Ha 3a4eTe CylleCTBeHHble OLUNOKM 1 HE MOXET
YCTPaHUTb UX aXKe Nnog pykoBo4CTBOM npenogaBarensd.

* CywyecmeeHHble owubKu — HedocmamoyHas 2/1ybuHa U 0CO3HaHHOCMb omeema (Harpumep, cmyOeHm He CMo2
MpUMeHUMb meopemuyeckue 3HaHus Ornsi 06bSICHEHUS siereHuUl, 07151 yCmMaHOBeHUS MPUYUHHO-C1IeACMBeHHbIX ces3ell, CpagHeHUs U
Knaccugukayuu sieneHul u m.o.).

* HecyLuecmeeHHble owu6Ku — HerloslHoma omeema (Hanpumep, ynyweHue us suda kakoz2o-11ubo HexapakKkmepHOoco dJaKma,
OoronHeHus rpu oriucaHuu ripouecca, s8JieHus, 3aKOHOMepH06melj u mc)), K HUM Moc2ym 6bIMmb OMHeCEeHbI 02080pPKU, @OI'lyLL{eHHbIe
npu HesHUMameJsibHocmu cmydeHma.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUA U UHble MaTepuarbl, Heo6xoauMbIe ANA OLUEeHKU 3HaHUN,
YMeHUN, HaBbIKOB U (MNK) onbiTa AeATeNIbHOCTU, XapaKTepu3syluime 3tanbl GopMUpoBaHUs
KOMMeTeHUuun

10.2.1. NepeyeHb BONPOCOB, pa3paboTaHHbLIN B COOTBETCTBMM C YCTAaHOBJIEHHbIMU 3TanaMmm
c¢hopMMpoBaHus KOMNeTeHUUn

PNa 13.03.01 TllpoeKTMpoBaHMe BbICOKOTEMMEPATYPHBLIX TEMOTEXHNYECKUX YCTAHOBOK CrtpaHuua 7 13 10




dopmynupoBka BONpPoOCoOB

n/n TEMbI
1 | HasHayeHue BbICOKOTEMMEPATYPHOM TexHonorndeckon obpabotkm maTtepmano. Obnactu 1
NMPMMEHEHMST BbICOKOTEMMEpPATYPHbIX MPOLECCOB M YCTAHOBOK. PUINKO-XUMUYECKNE 1
TennomMaccoobMeHHbIe NPOLECChl B BbICOKOTEMNEPATYPHbIX YCTAHOBKAX.
2 | OcHoBHbIe BUAbI 1 cocTas Tonnuea. OnpegeneHne TENNOTbI CrOPaHUs TOMMMBA Y FOPHYNX 5
BELLECTB.
3 | BTopuuHble roproune NnpoayKTbl LEnono3Ho-6yMaxKHOro npon3soacTea. 5
CynbdaTtHbIVi U CyNb@UTHbIE LWenoka, BMONOrnMYeckMin nn, NUrHH 1 gpeBecHas Kopa.
4 | XuMunyeckoe B3auMOLENCTBUE FOPOYMX ANEMEHTOB C KUCNOPOAOM BO3ayxa 5
5 | PasBuTure npouecca BOCNIaMEHEHUS U BbbKUIa rOPOYNX SNIEMEHTOB B ropsiliem dakene. 5
6 | TennoBon 6GanaHC TOMNKW. YCTOMYMBOCTb TOMOYHOro npouecca. KOHTponb TOMOYHOro 5
npouecca.
7 | Tepmunyeckune npoLecchl kKokcoBaHus. Kokcora3oBble neyu. 6
8 | TexHonornyeckue nNpoLecchl pereHepaunm cynbdaTHOro Lenoka. 7
9 | OCHOBHbIE 3aKOHOMEPHOCTM 1 NoBbILeHNe 3¢hPeKTUBHOCTM TONOYHbIX Npoueccos B CPK. 7
10 | Knaccudmkauuss nevyen no TEnNNOTEXHONOTMYECKMM MNPU3HAKaM W KOHCTPYKTUBHOMY 1
NCMNOMHEHWIO.
11 | OcobeHHOCTM opraHn3aLmmn TONOYHbIX NPOLIECCOB B NPOMbILLUMEHHbIX Nevax. 1
12 | Kotnbl-yTunusaTopbl. YTuUnu3auusa TennoThbl YXOAsILMX ra30B MPOMbILUMIEHHbIX NEYEN. 3
13 | Knaccudumkauus BbICOKOTEMMEPATYPHbLIX YCTAHOBOK MO pasfiMyHbiM npusHakam. Buabl 2
3HEeproHocuTenen 4ns JOCTMXXEHUS BbICOKOW TemnepaTypbl.
14 | Bnuanme 6Gannacta Ha cnocobbl u 3dEKTMBHOCTL WCMOMb30BaHMA TonnuBa Ans 2
NonyyYeHns TENOBOW SHEPTUN.
15 | Cnocobbl NoArOTOBKU U CXUraHUSi BTOPUYHbBIX TONIMBHBIX PECYPCOB. 1

16 | CtexvomeTpuyeckme COOTHOWEHUSA. BrnuvsaHne un3bbiTka Bo3gyxa Ha MNOMHOTY U 1
3KOHOMWYHOCTb MpoLecca ropeHust.

17 | Cnoco6bl yaaneHus 3onbl 1 Wwnaka. NpegoTepalleHMe TONoYHbIX B3pbIBOB. 2

18 | CnoeBble reHepaTopbl. MIHTEHCUMKaLMA NpoLeccoB rasudurkaumm MeTogoM MOBbILLEHNS 3
AaBrieHns n oboralleHnst 4yTbeBOro Bo3gyxa KUCITOPOAOM.

19 | KokcoBblvi npouecc. Kokcorasosble ne4vn. MNonykokcoBaHue 3

20 | MartepuanbHbii 6anaHc CPK. KoHCTpyKuMn cogopereHepaLMoHHbIX KOT/oarperaToB. 4

21 | CHMKeHME XMMUYECKOM U MexaHW4eckol HenosnHoTbl cropaHus B CPK. MeponpuaTtusa no 4
CHUXEHMWI0 YHOoca XuMukaToB. [lOBbilEHME YCTOMYMBOCTU TOMOYHLIX MPOLECCOB Mpu
CXKMUraHUW BNaXHOro Liernoka.

22 | HarpeBatenbHble neyn kamepHoro Tuna. TyHHenbHble neyn. Bpawawuwmnecsa neyu. 1

23 | AspogmHamuka 1 TennooOMeH B NeYHbIX yCcTaHOBKaxX. HarpeB u obxur matepuana. 1

24 | TennodukaunOHHbIE TENNO0OMEHHUKM. Mokpble ckpyb6epbl. YnaenueaHue 1
TEXHOMNOIMYECKN LLEHHbIX ra3006pas3HbiX M NblIEBUAHbIX BELLECTB.

25 | OHeproeMKoCTb BbICOKOTEMMEPATYPHbIX YCTAHOBOK. Cnocobbl CHWXEHUs TennoTbl W 1
3HEPIMM TENNOTEXHNYECKMX MPOLECCOB.

26 | PereHepaums TennoTbl OTpaboTaBWMX MPOOYKTOB cropaHus. Cnocobbl MoBbiLEHUS 1
3P PEKTUBHOCTM MCMONb30BaHUSA TEMMOThI B MEYHbIX YCTAHOBKAX.

27 | Cnoesble TOMKW. MNMPAMOTOYHbBIE KaMeEPHblE TOMKW. BuxpeBble 1 UUKMOHHbIE TOMKW. ToMku ¢ 3
KAMSALLMM CIIOEM.

28 | MeTtopguka pacyeTta npoueccoB rasngukauum TBepaoro Tonnmaea. KOHCTpyKLmm 3
razoreHepatopoB. O4yncTka reHepatopHoro rasza. CxemMbl ra3oreHepaTopHbIX CTaHLUUNA.

29 | MNpepoTBpalleHe TOMOYHbIX B3pbiBOB. MeToguka pacdeta TtennoodmeHa B Tonke CPK. 4
YTunusauus TennoTbl yxoaswux rasos. Tennoson 6anaHc CPK.

30 | lNeyHble yCTAHOBKM LENMOMN03HO-0yMakHOro npomsBoacTBa. Bpalwawowmecs neum ansi 1
0obXura M3BECTHSKA U pereHepauun 3BeCTu.

31 | KOHCTpYKLMM NpOMbILLAEHHbIX neYven. Meyuun ans cxuraHus cepsbl. [edn ¢ Knsawmm cnoem. 1

32 | NHTeHcudukauma TennoobMeHHbIX MNPOLEeCcCoB W MNOMHOTa  3aBeplueHus  OU3UKO- 2
XMMMYECKMX NpeBpaLleHuii B HarpeBaeMblx matepuanax.

33 | DHeproTexHONOrM4eckoe Mcnonb3oBaHne TBEPAOro Tonnmnea. M'gporeHesaums U NMponms. 2

34 | YnaBnuBaHne BpeOHbIX rasoBbiX W MNbINEBUOHLIX BELLECTB C LIENb0 NpeaoTBpalleHus 3
3arps3HeHUn oOKpyXKatoLLen

35 | OnekTpuyeckue HarpeBaTtenbHble nevyn. MeTogmka pacyeTa NPOMbILLINIEHHBIX NEYEN. 1

10.2.2. BapmaHT TUNOBbIX 3aAaHUN (3aga4, KeMCOB), pa3paboTaHHbIX B COOTBETCTBUMU C
YCTaHOBJIEHHbIMU 3Tanamm hopMUPOBaAHNA KOMMNETEeHLUN
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Ne
n/n YcnoBua TMNOBbLIX 3agay OtBet
1 CocTaBuTb ypaBHEHME TEMNNOBOro
©anaHca HarpeBaTenbHOW NeYHon | PeweHue
YCTaHOBKM N paccymTaThb
TEXHONOrMYECKUI U YpaBHeHue Tennosoro 6anaHca
3HepreTu4eckmii KO3PULNEHTBI _
nonesHoro Aevicteus. OnpegennTb Qi+Q2 = Q3+ Qa4+ Qs
OTHOCUTENbHbIE NOTEPU C 80 +20 = 60 + 30+ 10
yXoasaLWwumm razamu, ¢ .
MaTepUanom 1 B OKpyXatoLLyIo TexHonornveckmn Krg
cpeny. Q;-Q, 60— 20
TennonocTynneHnsa ¢ CyLUNITbHbIM n, = ~——=-100 = -100 = 40%
Q,+Q, 80+ 20
areHTom
Q1 =80 kBT; .
TennonocTynnenus ¢ matepuanom | SHepreTudeckuin Krif
2 = 20 kBT; — 80-30
?ennonme 1 C MaTepuanom N> = o 1100 = 100 = 50%
. p. P Q,+Q, 80+ 20
Q3 =60 kBT;
TENSIONOTEPU C YXOASLUMMM OTHOCUTENbHbIE MOTEPU C YXOAALLMMU ra3aMmu
rasammu 4 = 30 kBT; 30
Q U, = ~ Qi 4g0- -100 = 30%
TENNoNoTEPU B OKPYXKatoLLyHo 4 Q, +Q 80 + 20
cpeny Qs = 10 kBT; ! 2
OTHOCKTENBHBIE NOTEPU C MaTEpPUAnom
60
U3 = _ Q00— 100 = 60%
Q,+Q, 80+ 20
OTHOCKTENbHBIE NOTEPU B OKPY>KaIoLLYIO cpeay
10
U5 = Qs 4g0- 100 = 10%
Q,+Q, 80+ 20
2 | Onpegenutb KONUYECTBO Napa,
BblpabaTbiBaEMOro KOTrom- PeweHue
yTUNIN3aTOPOM, YCTaHOBSIEHHBIM 32 ® .
MapTEHOBCKOM NEubIO, a TAIOKE M3nveckme napameTpbl TENNIOHOCUTENEN:
paccyMTaTh rogoBYyH 3KOHOMMIO cpefHsia TeMnepartypa rasos
TonnuBa (NPUPOAHOro rasa).
HavyanbHas TemnepaTypa rasoB tep — ty+1, _ 700+160 — 430°C:
tr =700 °C; r 2 '
KOHeYHas TemnepaTypa rasos
to =160 °C; nnoTHocTk rasos npu tP = 430°C
06bEMHbIV pacxop, ra3os 273 .
= 3/y- =1293———— = 0,502kr/Mm°
Vr 12000 m /LI, Pr 273 + 430
AaBneHve napa, .
Bb'pa6aTb|BaeMoro KOTIOM- TennoeMKOCTb rasoB npu tl(fp = 430 OC Cr = 1,16 K,D.)K/(Kr C) ;
yTUn“3aTopom Pn =40-10°Ma | sutansnusa napa npu Pn = 40-10° Ma i" = 2800,0 kx/kr;
(40 aTa). TemnepaTtypa HacbllleHus napa  tun = 250,3 °C ;
TemnepaTypa nutatenbHon Boabl tne = 105,0 °C ;
3HTanNbNUs NUTaTenbHOM BOAbI i' =440,0 kOx/kr .
YpaBHeHuWe TennoBoro 6anaHca koTna-ytmnmaartopa
VeprCr(tri—t2) @ = D(iI"-1) .
Konu4yecTBo napa, BbipabaTbiBaeMOro KoTrom-
yTUNIN3aTopoMm
Do VPG (ty —trp) @ _ 12000-0,502-116-(700 - 160)-095 _
i"—i 3600-(2800,0 — 440,0)
= 0,422xkr/c = 1519kr/u
raoe ¢ = 0,95 - ko3adhdULMEHT MCNONb30BaHNS TEMSOTHI.
KonmyecTtBo COKOHOMITIEHHOIrO NPUPOAHOro rasa 3a 1 yac
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Q  D(i"-i") _ 1519-(2800,0 — 440,0)

“Q'n Qln 35000-09
rAe Q! =35000 KIPK/M® - TenmnoTa cropaHns NPUPOLHOTO rasa;

B =11380m°/

T

n = 0,9 - K0athdNUNEHT NONE3HOIrO AEUCTBUS.

[ogoBasi akOHOMUS NPUPOLHOro rasa

BI°% = B, -24-360 = 11380-24-360 = 983232,0 m° /rox

CTOMMOCTb C3KOHOMJITEHHOTIO npupoaHoro rasa
S = k A® = 45.9832320 = 4424544 py6/ron ,

roe k =4,5py6/m3 - ctoumocTtb 1 M3 npupoaHoro rasa.

10.3. MeToguyeckue matepuansbl,
onpepaensowme npoueaypbl OLEeHUBAHWUA 3HAHUW, YMEHUIN, BNageHUn (HaBbIKOB U (Unu)
NpPaKTM4YeCcKoro onbiTa AeATENbHOCTH), XapakTepu3yrowmx 3tanbl hopmMMpoBaHUA KOMNETEHLUUN

10.3.1. YcnoBusa Aonycka o6yqarou.|eroc;| K caade 3aveTta U nopAaaok nukeBmaaummn aKagemMm4yeckom
3a40J1IKeHHOCTH

MonoxeHne O npoBedeHWM TEKYLLEro KOHTPOMsS YCNeBaemMoCTW M MPOMEXYTOYHOW aTTectauun
obyvaromxcs

10.3.2. ®opma npoBeAeHUsl NPOMEXKYTOUYHOM aTTecTauum No gUCLMUNInHe

YCTHada X NnMCbMeHHasa KOMMNbOTEPHOE TECTUPOBAHNE nHaa*

10.3.3. Ocob6eHHOCTU NpoBeAeHUA 3a4eTa
Bpelvm Ha noaroToBKYy 20 MUH, B 3TO BpeMA BXOOWUT NMOAroToBKa OTBETa Ha TeopeTu4decKne BOMpoChl U
pelueHne 3agayun. K otBeTy npunaraeTcs NMCbMEHHbIN KOHCMEKT.
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