MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
degepanbHoe rocygapcteeHHoe brogxeTHoe obpasoBaTenbHoe yypexaeHe
BbicLLEro obpasoBaHuns
«CaHkT-lNeTepbyprckuin rocyaapCTBEHHbIM YHUBEPCUTET NPOMBbILLSIEHHbBIX TEXHOMOMMI U An3anHa»
(cneryntn)

YTBEPXIOAKO
HupekTop BLUT3

JIOKYMEHT NOANUCAH
; SJEKTPOHHOM NOJINUCHIO
CBEJEHHJA O CEPTH®HKATE 311

Cepruduxar: 74 b4 b0 00 69 b0 ca a2 45 1c aa e8 {5 39 9¢ 67
Baanesen: Jlykanuu [asea Baaanmuposuy

| Oprammauus: Cans G i ©
apos X TexHo10rMil 1 20

PaGouasi nporpamMma AUCUUNIIUHDI

| b1.B.10 | MogenupoBaHne BblCOKOTEMMNEPATYPHbLIX NPOLIECCOB N YCTAHOBOK

Y4eObHbIi NnaH: ProC3++b130301L-3 24-14.plx

Kadegpa: 24 MpoMbILLINEHHON TENOIHEPrETMKN

HanpaBneHune noaroToBKu:
(cneumanbHOCTD)

13.03.01 TennosHepreTuka 1 TennoTexHuka

Mpodunb noAroToBKM: LindppoBble 3HeprocucTtemMbl M KOMMEKChI
(cneunanunsauus)

YpoBeHb 0bpasoBaHus:  GakanaBpuat

dopma obyyeHus: OYHas

MnaH yye6Horo npouecca

KoHTakTHas paboTa ]

CemecTtp obyuaroxcs Cam. | KoHTponb, Tpynoé ®opma .

(kypc Anst 3AO) Mpakr. |Pabota | wac. |MiCrPr| TIPOMENYTOAHON

Jlekumu 3ET aTTecTaumm
3aHATUSA
6 yn 24 12 35,75 0,25 2 3auer

Pra 24 12 35,75 0,25 2
Utoro yn 24 12 35,75 0,25 2
Pra 24 12 35,75 0,25 2

CaHkT-MNeTepbypr
2024



Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHJapToM BbICllero ob6pasoBaHus no HanpaeneHuio nogrotoBku 13.03.01 TennosHepreTMka W TEMMOTEXHMKA,
yTBEPXOEHHBIM NpukaszoM MuHobpHaykm Poccum ot 28.02.2018 r. Ne 143

CocraButens (n):

KaHomaaTt TeXHUYEeCKNX HayK, AOLEHT "pomosa E.H.
OT Kadbenpbl cocTaBuTENS: CwmopoguH C.H.
3asegytowinin kadbegpon NPOMbILLIIEHHOW

TENno3HepreTUKM

OT BbInyckatoLen kadenpbl: CwmopoguH C.H.

3aeegytownin kadegpom

MeToaundeckun otaoen:



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

11 LUenb AucUMNNWHBLI: MOArOTOBUTH  BbIMYCKHUKOB, CMOCOOHBIX Y4yacTBOBaTb B MNPOEKTMPOBaHUU W
3KcnyaTtaumMm MeYHbIX YCTaHOBOK, COLOPEreHepauuoHHbIX KOTEfbHbIX arperatoB, [APYroro BbICOKOTEMMEPaTyPHOro
TennoTexHonornyeckoro obopyaoBaHns

1.2 3apauv AUCUUNNUHGI:

Hay4yMTb METOAMKAM pacYeTOB BbICOKOTEMMNEPATYPHLIX TEMNMOTEXHONOMMYECKUX YCTAHOBOK C oOrnpenerieHnem
pacxo4oB TOMMMBA, MOTEPb TEMMOTbl B OKPYXKAKLLYIO Cpedy, a Takke crnocobam 3KOHOMWUM TOMSIMBHO-3HEPreTUYeCKnX
pecypcoB

1.3 Tpe6boBaHMA K NpeABapUTENbLHOW NOAroToBKe OOy4aloLerocs:

MpeaBapuTenbHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3YHYEHUN OUCUUMNIINH:

KoTenbHble yCTaHOBKM M NaporeHepaTopbl

TennomaccoobmeHHoe obopyaoBaHWe TeNNO3SHepreTUYecKUX NpeanpusaTuii
TennoTexHomornyeckne npoLecchl B LeNntono3Ho-0yMaxHoOM npon3BoacTee

2 KOMMNETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

MK-5.2: Cnoco6eH BbINOMHATbL cneymnanbHble pacyeTbl TenJ1IoTeXHOJNIOrM4eCckKmnx npoueccoB nNo TMNOBbLIM
MeToaukam

3HaTb: KnaccudukaLlmio BbICOKOTEMMNEPATYPHbBIX TENSIOTEXHONOMMYECKNX MPOLIECCOB, PEAKTOPOB U UCTOYHUKOB 3HEPIuu;
KOHCTPYKTUBHbIE W TEMNmnoBble CXeMbl W 3MEeMeHTbl BbICOKOTEMMNEPaTYPHbIX TEMNOTEXHOMOMMYECKMX YCTaHOBOK;
0CcoBGeHHOCT W nokasaTtenu paboTbl BbICOKOTEMMEPATYPHbIX YCTAHOBOK, MNPUMEHSEMbIX B  MPOMbILLNIEHHOCTY;
mMaTepuarnbHble, TEnnoBble W 3HepreTuyeckme 6anaHCbl BbICOKOTEMMNEPaTYPHbIX TEMMOTEXHOMOMMYECKNX YCTaHOBOK;
3aKOHOMEPHOCTU TEMNNo-MaccoobMeHa; TUMOBbIE METOAMKM pacyeTa BbICOKOTEMMNEPATYPHBLIX YCTAHOBOK MPOMbILLIIEHHbIX
npeanpuaTumn

YMeTb: cocTaBnsaTb MaTtepunarnbHble, TennoBble ©anaHcbl TEXHONOMMYECKNX NPOLIECCOB; BbIMNOJIHATL pacyeTbl npoueccoB
ropeHuna Tonnumea, KOHCTPYKTUBHbIE W NOBEpPO4YHble pacyeTbl BbICOKOTEMNEPATYPHbLIX YCTAHOBOK; pacCYUTbiBaTb
SHepFeTI/I‘-IeCKI/IIZ Kng BbICOKOTEMNEPATYPHbLIX YCTAHOBOK; BbINOJIHATL TrMapaBlideckne 1 aspognHaMn4ecKue pacyeTbl
BbICOKOTEMNEPATYPHbIX YCTAHOBOK.

BnapeTb: MeTogosnorieit TMNoOBOro pacdeTa BbiCOKOTEMMNEPaTYPHbIX YCTaHOBOK MPOMbILLNIEHHBIX NMPEANPUSTUN

MK-6.2: FOTOBHOCTb K BbINOMIHEHUIO PAaboT NO OPraHU3aLMOHHOMY U TEXHUYECKOMY 06ecnevyeHUro NosTHOro
LMKIa UNv oTAenbHbIX CTaAUM IKCNNyaTauum TennOTeXHONOrM4YeCcKoro 06opygoBaHus pasnuyHbIX
npou3BoAcCTB

3HaTb: Knaccudukaumio BbicOKOTEeMNEpPaTypHbIX TEMMOTEXHOMOMMYECKUX NMPOLIECCOB, PEaKTOPOB M UCTOYHUKOB SHEPTUU;
KOHCTPYKTUBHbIE W TEMNOBbIE CXEMbl W 3NEMEHTbl BbICOKOTEMMEPAaTYPHbIX TEMNOTEXHOMOMYECKUX YCTaHOBOK;
ocobeHHOCTM  aKchnyaTaumMum W nokasatenu paboTbl  BblCOKOTEMMepaTypHbIX  YCTaHOBOK, MNPUMMEHSIEMbIX B
NMPOMbILLNEHHOCTW; NMyTW TMOBbILEHNS 3D(EKTUBHOCTA WCMNONb30BaHUS TOMMWBA, PEreHepauuy TennoBbIX OTXOA0B W
MCMOMb30BaHMs BTOPUYHBIX 3HEPrOPECYPCOB B BbICOKOTEMMNEPATYPHBIX TEMIOTEXHOMOMYECKMX YCTAHOBKAX.

YMeTb: ocyllecTBNaTb cbop, 06paboTky 1 cucTemaTU3aumio TEXHOMOMMYECKON UHGOPMAaLIMKN MO BbICOKOTEMIMEPATYPHbLIM
TENNOTEXHOMOMYECKAM  YCTAHOBKaM;  aHanu3upoBaTb napameTpbl paboTbl  BbICOKOTEMMEPAaTypHbIX  YCTAHOBOK;
OCYLLECTBNSATb KOHTPOMb M aHanu3 pexxMMoB paboThl BLICOKOTEMMEPATYPHBIX YCTAHOBOK

Bnagetb: HaBbikamu pa3paboTkM  MEponpuUSTU MO  MOBbIWEHUID  3HepreTudeckon  addekTMBHOCTU  paboTbl
BbICOKOTEMMEPAaTYPHbIX YCTAaHOBOK




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pazgen 1. FeHepau,Mﬂ TennoTbl BbICOKOTEMMNEPATYPHbIX
YCTaHOBOK

Tema 1. HasHayeHune BbICOKOTEMMEpPaTypHON
TexHonormdeckon obpaboTtkm martepuanos. O6nacTtu
NPUMEHEHUs  BbICOKOTEMMNEPAaTYpHbIX  MPOLECCOB U
YCTaHOBOK. PuU3nKo-xmMmMmyeckme "
TennomaccoobMeHHble npouecchl B
BbICOKOTEMMEPATYPHbIX yCTaHOBKaXx. O6wwme
avanektuyeckve 3aKOHOMEPHOCTK npu aHanuse
CMOXHbIX B3aMMOCBSA3aHHbIX npoLeccoB. 1 275
WHTeHcudmkaums TennoobMeHHbIX npoLeccos " ’
nonHoTa 3aBepLUeHNs PUMKO-XMMUYECKNX
npeBpalleHuin B  HarpeBaeMblx  MaTepuanax. Wx
NpOTMBOPEYMBOCTE. Ponb  OTEYECTBEHHbIX YYEHbIX B
pa3BUTUN TEOPUM BbICOKOTEMMEPATYPHLIX MPOLECCOB. 03,0

Tema 2. Knaccudmkaums BbICOKOTEMMNEPATYPHbIX
YCTaHOBOK no pasnnyHbIM npu3Hakam. Buabl
3HeproHocuTenemn ans JOCTMXKEHUSA BbICOKOM
TemnepaTypbl. OHEProeMKOCTb  BbICOKOTEMMEPATYPHbIX
ycTaHoBOK. Cnocobbl CHWXEHUA TenmnoTbl WU 3Hepruun
TENNOTEXHUYECKMX npoueccoB. PereHepaumss TennoThbl 6 1 2
oTpaboTaBLunX NpPoaYyKTOB CropaHusi. Cnocobsbl
NoBbIWEHNS 3PPEKTUBHOCTM MCNOMBL30BAHUA TEMNNOTbl B
MeYHbIX YCTaHOBKaXx.

Paszgen 2. lNpouecckbl ropeHus. TonoYHble YyCTpOUCTBa

Tema 3. XapakTepucTMkM MNPUPOAHLIX TOMAMB U
MPOMBILLFIEHHBIX roptodnx nNpoaykTtoB. OCHOBHbIE BMAbLI U
coctaB TonnwmBa. OnpegeneHve TenmoTbl  CropaHus
TONMnvMBa W roploymx BewecTB. Brnusauve 6Gannacta Ha
crnocobbl 1 3PdEKTUBHOCTL  MCMOMbL30OBAHNA  TOMMMBa 1 2 4
Ons  nonyyvyeHuss  Tennoson  3Heprun.  KuHeTuyeckue

XapakTepuCTUKM NPUPOLHOro TOMMuBa.
03,3,0

Tema 4. OnTumMM3aumMss TOMOYHLIX MpoueccoB. Tennosom
GanaHC TOMKW. YCTOMYMBOCTb TOMOYHOrO MpoLecca.
KoHTponb TOmo4yHoro npouecca. Cnocobbl yganeHus
300kl U Wnaka. MNMpegoTepaleHne TOMOYHbLIX B3PbIBOB. 1 3




Tema 5. OcHOBHble BMAbl TOMOYHbLIX  YCTPOWCTB.
AspoguHamuyeckme cxembl Tonok. CroeBble  TOMKW.
MpsIMOTOYHbBIE KaMepHble TOMKWU. BuxpeBble M LMKMNOHHbIE
Tonkn. Tonknm c kunawwmm crnoeM. Cnocobbl 305M0- U
LunakoyaaneHust. CxuraHue BTOPUYHbIX roproumnx
NpoAayKTOB Lentorno3Ho-6yMaxHoro "
OepeBoobpabaTtbiBatowlero npoussoacTea. logrotoBka u
CXKuUraHue [JpeBecHON Kopbl M 0OTxoAdoB. [logroToBka u
CKuUraHume NUrHuHa - noboYHOro MpoaykTa MMApPOSIM3HOIo
npoussoacTea. CxuraHme Guonornyeckoro nna.

Pasgen 3. Tepmnyeckas nepepaboTtka TBepaoro Tonnmsea

Tema 6. ["a3oreHepaTopHble npoueccbl.KnHeTrka
npoLeccoB rasudgukaumm Teepgoro tonnmea. [lonydeHue
reHepaTopHOro rasa. Cnoesble reHepaTopebl.
WHTeHcudukauma npoueccoB rasvdukaumm  MeTogom
MoBbILLEHNS  OaBneHuss u  oboraweHus  OyTbeBOro
Bo3gyxa kucnopogom. MeTtoamka pacveta npoLeccos
rasuchmkaLmm TBEpPAOro TonnuBa. KoHcTpyKuum
razoreHepaTopoB. QOuucTka reHepaTopHoro rasa.Cxembl
rasoreHepaTopHbIX CTaHLUMWN.

Tema 7. KokcoBblh npouecc.Tepmmyeckme npoLecchl
KokcoBaHuda. KokcorasoBble neyn. [lonykokcoBaHue.
OHeproTexHonornyeckoe MCNonb3oBaHne TBEPAOro
TONNMBa.

MmaporeHesauus. Cyxas neperoHka.
HuskoTemnepaTypHbIn 7] BbICOKOTEMMNEPATYPHbIN
nuMponus

Paszgen 4. [NpoMbllneHHble neyn

03,0

Tema 8. HasHayeHWe W KOHCTPYKUMU MPOMbILLMIEHHbIX
neyen. Knaccudumkaums neyen no
TENOTEXHOMOMMYECKUM MPU3HAKaM W  KOHCTPYKTUBHOMY
ncnonHeHunto. HarpeBaTenbHble NeYM KaMepHoOro Tuna.
TyHHenbHble neyn. Bpawawwmeca nedn. [lledvHble
YCTaHOBKMU LLeNono3Ho-0yMaXKHOro npon3BoACTBa.
Bpawatowmeca neum gns obxura U3BECTHSKA W
pereHepaunn nssectun. lNeun anga cxvranusa cepeol. [eyn ¢
KUNALWMM CNOEM.

Tema 9. TennomaccooOMeHHble Mpoueccbl B Mevax.
OcobeHHOCTM  opraHmM3aLMuM  TOMO4YHbLIX MPOLLECCOB B
NMPOMBILLIIEHHbIX Ne4vax. AspoavHamuka U TenynooOMeH B
MeyHbIX YyCTaHoBkax. HarpeB u oGxur maTepuana.
OnekTpuyeckne  HarpeBaTesfibHble  neun.  MeTtoauka
pacyeTa NPOMBbILLIIEHHbIX NeYen.

Wtoro B cemecTtpe (Ha kypce gns 3A0)

03,3

KoHcynbTauum u npoMexyTouHasi attectaumst (3a4eT)

24

12

35,75

0,25

Bcero koHTakTHasa pa6orta u CP no gucuunnuHe

36,25

35,75




4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4eBHbIM NiiaHoM He NpeayCMOTPEHO

5. OMMMCAHUE NMOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPE[ICTB OLIEHUBAHUA PE3YJILTATOB
5.1 Moka3saTenu oLueHNBaHUA OBYYEHUA

Ko komneTeHummn

lMokasaTenu oueHMBaHMSA pe3ynbTaTtoB 00yyYeHns

OpVIeHTVIpyeTCﬂ B TEMMOBbIX CXemMax TOMMAMBHbLIX Meyewn; pasnnyaeT 0COobO€eHHOCTH
CXKuUraHma TonnmBa B NPOMBbIWIEHHbIX MeYvyax; npumMmeHaemoe aHeprOCGeperarou.l,ee

obopynoBaHue.

CnocobeH COCTaBnATb MaTepuanbHble " Tennosble OanaHchl

BbICOKOTEMMEPATYPHbIX TeNnnoTEXHONOMMYECKMX npoLEeccoB; BbINOMHATb
MK-5.2 WHXEHepHble pacyeTbl TOMOYHbLIX U TENNOMacCOOOMEHHbIX MPOLECCoB; oOLeHuBaTb

3HepreTuyeckyto achheKTUBHOCTbL 060PYAOBaHMS.

[emoHCTpupyeT BrnageHve HaBblkaMy COCTaBIEHNS U aHanmnsa

HEpPreTUYecKkmx H6anaHcoB BbICOKOTEMMEpPaTYpPHbIX TennoTeXHOMNOMMYeCKMX

YCTaHOBOK, a TaK e HaBblkaMW MPOEKTUPOBAHUA U 3KChnyaTaumMnm MeyvHbIX

YCTaHOBOK, copopereHepaumoHHbIX KOTENbHbIX arperaros, apyroro

BbICOKOTEMMEPATYPHOro TENNOTEXHONOMMYECKOro 060pya0oBaHMS.

OpueHTtupyetcs B NPUHUMMIMANbHbBIX TEXHOMNOrMYECKNX cxemax

BbICOKOTEMMEPATYPHbIX npoueccoB n YCTaHOBOK, obecneunBaroLLmX

3HeprocbepexxeHne 1 3Koormyeckyro 6e3onacHoCTbL NPON3BOACTBA.

CnocobeH aHanmManmpoBaTb TEXHMYECKME OaHHble, MokasaTenu n pesynbTaTbl paboThbl
MK-6.2 BbICOKOTEMMepaTypHbIX TennoTeXHONOMMYeCKMX YCTaHOBOK, ob6obuiaTb n

CMCTEMATM3MPOBATL WX, WCMOSMb3ysi COBPEMEHHble TeXHWYEeckne cpeactsa W
NHOPMALMOHHbIE TEXHOMOMN.

[leMOHCTpMpyeT npakTU4eckue HaBblkM B MCMOSIb30BaHWM MHGOpMauumM o paboTe
MeYHbIX YCTAaHOBOK, COAOPEreHepauMoHHbIX  KOTElNbHbIX  arperaToB,  ApYroro
BbICOKOTEMMEPATYPHOro 060pyA0BaHUS U TEMNOTEXHONOIMMYECKMX NPOLECCOB

5.2 Cucrtema 1 KpuTepmm oLeHMBaHUS

LLikana oueHnBaHuA

Kputepum oueHnBaHus chopMUPOBAHHOCTU KOMMETEHLMI

YcTHOe cobecenoBaHne MucbmeHHasn paboTa
MonHbIA, McYepnbiBaOWNUA OTBET, SIBHO
_ BbinonHeHHoe 3agaHue NOMHOCTLIO
AEMOHCTPUpPYIOLWLNIA  rry6oKoe MNOHMMaHWe
3auTeno NDeaMeTa M WMPOKylo  apyaMLMio B COOTBETCTBYET BCEM npeabsBNSEMbIM
P - POKy by _ | TpeboBaHnaM.  OpurmHanbHbI  Nogxond K
oueHnBaemon  obnactu.  Kputudeckumn y
peLUeHnIo MOCTaBMNEHHOW 3a4ayuun.
nogxop K matepuany.
Ob6yuvalowmiics He wuMeeT [OCTAaTOMHOro
YPOBHS  3HAHMS  AMCLUMMNMHBI,  MJIOXO
OTcyTtcTBME ofHoro L HECKOMbKNX
OPWEHTUPYETCSH B OCHOBHBLIX MOHSTUAX W
. | obsizaTenbHbIX 3NEMEHTOB 3aaHus,
onpeaeneHunsx, Noxo 3HaKOM C OCHOBHOW
He 3auTteHo _ MHOrOYMCNEHHble rpybOble owwnbku B paborte,
nuTepaTtypown, JonyckaeT npu OTBeTe Ha
nmbo rpyboe HapyLUeHue npasun
3a4yeTe CylleCcTBEHHble OwWubkn u©n He
odopmneHmns

MOXeT YCTpPaHNUTb nx naxe non
pykoBOACTBOM npenogaBaTterns.

5.3 TunoBble KOHTPOJbHbLIE 3aAaHnA n/vnun nHble MaTepuanbl, UCnonb3yeMbie ONA OUeHKU pe3ynbTaToB

obyueHus

5.3.1 TunoBble KOHTPOJIbHbIe BONPOCHI

Ne n/n

dopMynnpoBKN BONPOCOB

Cemectp 6

[N

CnoeBble reHepaTopbl. IHTEHCUMMKaLMA NPOLECCOB rasnuduKaLmm MeToA0M NOBbLILLEHUS AaBMEHUS U
oboraleHusi AyTbEeBOro BO3AyXa KUCIOPOAOM.

HOHyKOKCOBaHVIe. FWJ,poreHesame. nyaﬂ neperoHka

HarpeBaTeanble ne4ym KamepHoro Tuna. TyHHeﬂbeIe ne4yu. Bpau.Larou.u/lecq neyu.

ASDOLIMHaMVIKa N TENNOOOMEH B NEYHbIX YyCTaHOBKax. HarpeB n obxur MmaTtepuana.

a || WIN

3Hepl'06MKOCTb BbICOKOTEMMNEPATYPHbIX YCTAHOBOK. Cnocobbl CHWXeHWS TENNOThI SHeprmn
TennoTexHNYeCKMxX npoueccos.

PereHepauusi TennoTbl oTpaboTaBLUMX NPOAYKTOB cropaHus. Crnocobbl NoBbILeHUst 3 PEKTUBHOCTM
MCMOSb30BaHWs TENJIOThbI B NEYHbIX YCTaHOBKaX.




BnunaHue n3bbiTka Bo3ayxa Ha SKOHOMWUYHOCTL MpoLecca ropeHus. OnpeaeneHne onTUManbHbIX yOenbHbIX
pacxofoB Bo3adyxa.

MeToguka pac4eTa npoueccoB FaSMd)I/IKaLI,VIM TBEepaoro tonnuvea. KOHCprKLI,VII/I ra3oreHepaTtopos. Ouunctka
reHepaTopHOro rasa. CxemMbl rasoreHepaToOpHbIX CTaHLUN.

9 CnoeBble TOMKN. npﬂMOTO‘-IHbIe KamMepHble TOMKW. BI/IXpeBbIe N LMKIOHHbIE TOMNKNU. TOMNKN C KUNALLMM CIOEM.

10 MeyHble ycTaHOBKM Liensono3Ho-6ymarkHoro nponseoacTea. BpalyatoLmecs neun gns oGxura M3BecTHsIKa 1
pereHepauun N3BeCTH.

11 KoHCTpyKUMM NpoMbILNEeHHbIX neven. Meyun ansa oxuranus cepbl. [Neyn ¢ KMnawmm croem.

MHTeHcudmkaums TennoobMeHHbIX NPOLIECCOB 1 NOMHOTA 3aBepLUEHUS (PU3NKO-XMMUYECKUX NPEBPaLLEHU B
HarpeBaeMbIX MaTepuanax.

12

13 OHeproTexHonorM4Yeckoe UCMosb3oBaHWe TBEPAOro Tonnmea. 'maporeHesaums U NMPonus.

14 OnekTpuyeckne HarpeBaTenbHble neyn. MeToguka pacyeTa NPOMbILLIEHHbIX NeYeil.

15 HasHauyeHune BbicoKkOoTEMMNEPATYPHOM TexHonormyeckon obpaboTtkn matepumanos. Obnactn npMMeHeHus
BbICOKOTEMMEPATYPHbIX NMPOLECCOB 1 YCTaHOBOK.

16 DU3NKO-XMMUYECKMNE U TENNTOMACCOOOMEHHbIE npoueccChbl B BbICOKOTEMMNEPATYPHbIX YCTaHOBKaXx.

17 OcHoBHbIE BUAbBI M COCTaB TOMNMMBA. Onpen,eneHme TenNoTbl CropaHna Tonnmea 1 roplo4nx BeLlecTB.

BTopuryHbIE roptoune NpoayKTbl Lienntono3Ho-6ymaxkHoro nponssoactea. CynbdaTtHbIn U CynbpUTHbIE

18 o
LLienokKa, ouonornyeckuin un, NTUrinH 1 gpesecHasa Kopa.

19 Xnmunyeckoe B3auMoaencTBmne roptodnx 3remMeHTOB C KUCNOPOAOoM BO3ayxa

20 Tennoow 6anaHc TonkW. YCTONYMBOCTb TOMOYHOrO npouecca. KoHTporb TONOYHOro npotecca.

21 KuHeTurka npoueccoB rasvdukaumm Teepgoro Tonnumea. NonyyeHne reHepaTtopHOro rasa.

22 TepmMunyeckune npouecchl KOKCoBaHUA. KokcorazoBble neyu.

23 KﬂaCCVI(*)VIKaLlVIﬂ neyen No TennoTEXHONOrMYECKNM npmn3Hakam " KOHCTPYKTUBHOMY UCMNOJTHEHUIO.

24 OcobeHHoCcTU OopraHn3aunm Tono4YHbIX NpoLeccoB B NMPOMbILWLIEHHbIX Ne4vax.

25 KOTJ'IbI-yTMJ'IVI3aTOpr. YTunusaums Tennothbl yxXoaAawmnx ra3oBs NpoMbILLIEHHbIX neven.

26 KﬂaCCVI(*)VIKaLI,VIFl BbICOKOTEMNEPATYPHbIX YCTAHOBOK MO Pa3fiM4HbIM NpuU3HaKam. Bugpbl SHepI'OHOCVITeJ'IeVI ana
OOCTMXXEHNS BbICOKOMN TeMmnepartypbl.

BnusiHne 6annacra Ha cnocobbl n SdeDeKTI/IBHOCTb NCNoJ1b30BaHUA TONNIMBa ANA NnoJly4YyeHnqd TEennoBou

27
SHEepruu.

28 Cnocobbl NOATOTOBKM U CXXUraHUsSl BTOPUYHBIX TOMSIMBHBIX PECYPCOB.

29 Cnoco6bl yaaneHust 3onbl 1 Wwnaka. NpegoTepalleHne TOMOYHbIX B3PbIBOB.

5.3.2 TunoBble TecTOBbIE 3a4aHUsA

He npegycmoTtpeHo
5.3.3 TunoBble NpakTUKO-OPUEHTUPOBaHHbIE 3aAaHUSA (3afayun, Kenchbl)

1. OnpegennTb KONMMYeCcTBO 0bpasyroLwmuxcs BoAsHbIX MApoB BCKMNaHMS B cenapaTope.

JaBneHve KoHaeHcaTta, nocTynawowero B cenapartop. P1 = 0,6 Mla (6 ata) npu tHn1 = 158,1 °C; naBneHue B
cenapatope P2 = 0,2 MlMa (2 ata) npu tHn2 = 120 °C; sHTanbnua napa i" = 2706,9 k[x/kr; pacxon koHaeHcaTta Gk =
10000 kr/y (2,8 kric).

2. Onpenenntb 3KOHOMMYECKYID 3(PEKTUBHOCTL MPUMEHEHUS BOLO-BOASHOIO OXMaguTEns KoHAeHcaTa Ans
HarpeBaHus BOAb.

pacxog Boabl GB = 30 /4 (8,33 kr/c);

HauyanbHas TemnepaTypa Bofbl t82 = 105 °C;

Temnepartypa Harpeton Bogbl t81 = 140 °C;

nap CyXoW HaCbILLEHHbIN:

naenenne P = 0,6 Mla;

aHTanbnna i" = 2756,4 kIx/kr;

TemnepaTtypa HacblweHus tH.n = 158,1 °C;

Temnepartypa koHgeHcaTa nocrne oxnagutena tk = 110 °C;

3HTanbNua KoHaeHcarta i' = 670,4 kx/kr.




5.4 MeTogu4yeckue matepuansl, onpegensirowme npoueaypbl OLLeHUBAHUA pe3ynbTaToB 00y4YeHUs
5.4.1 YcnoBua gonycka obyyvarowerocsi K npoMexXyTo4yHOM aTTecTtaumm u Nnopsaaok NMMKBUAALUK akageMn4ecKkomn

3a40JKeHHOCTU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHasa +

MNMncbmeHHasn +

KomnbroTepHoe TecTtnpoBsaHune

5.4.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe
Ha noarotoBKy yCTHOro OTBETa M pelleHne 3ajavm oTBoauTcs 25 MUHYT

NHasa

6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHME OUCUUNIIUHDI
6.1 YuebHasa nutepartypa

ABTOp

3arnasuve

MN3paTenbCcTBO

| og nspgaHus |

Ccblnika

6.1.1 OcHoBHas y4yebGHasa nutepaTtypa

E.H. 'pomoBa BbicokoTemnepartypHble M-BO HayKku U1 BbICLLETO http://nizrp.narod.ru/
TENNOTEXHOMNOIMYeckne obpazosaHusi PO, C.- metod/kpte/1637417
npoueccel 1 yctaHoBku. Y.| TMeTepb. roc. yH-T Npom. 881.pdf
2: yyeb. nocobue TEeXHOMNOrnn 1 An3anHa, 2021

BbiCLU. LK. TEXHOMOMMK 1
3HepreTuku. - CaHkT-
MeTepbypr : BLUT3
cneryntg

E.H. 'pomoBa BbicokoTemnepartypHble M-BO HayKu 1 BbiCLIEro http://nizrp.narod.ru/
TENNoTEXHOMNOrM4Yeckne o6pazoBaHusi PO, C.- metod/kpte/1590159
npoueccel u yctaHoBkn Y.| [MeTepB. roc. yH-T Mpom. 117 .pdf
1.: yuebHoe nocobue TEeXHOIoMii 1 AusaiHa, 2020

BbiCLU. LK. TEXHONOMK 1
aHepreTukn. — CaHkT-
MeTepbypr : BLUT3
cneryntg

6.1.2 lononHuTenbHaa y4yebHaa nutepartypa

C.H. CmopoguH, B.H.|MeTtogbl 3HeprocbepexeHus http://www.nizrp.nar

Benoycos, B.IO.|B 3HEepreTN4ecKkuXx, M-B0 0BpasoBaHIs! od.ru/metod/kpte/10.

JTakoMKuH TEXHOJSTOrMYECKNX Hayk P®, CTGI TYPTT. — 2014 pdf
ycraroBkax Ml “cne.: cnertypn
CTPOUTENLCTBE [TekcT]:
y4yebHoe nocobue

A.M. Benbckuin, B.FHO.|3HeprocbepexeHne B M- 6 http://www.nizrp.nar

JTakOMKWH, C.H. [ TennosHepreTtuke n BO 0OpasoBaHisi od.ru/energosbereg

CmopoauH TennoTexHonormax  [TekcT]: Hayémnlgq?’ccnré?%%n' - 2012 13.htm
y4yebHoe nocobue "

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

OneKkTpoHHO-0MbnmnoTteyvHas cuctema IPRbooks [OnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru
Basa NOCToB [OnekTpoHHbIN pecypc]. URL: https://allgosts.ru/

6.3 NMepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpocTpaHAeMoro NporpaMmMHoOro obecneyeHus
MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.4 OnucaHue maTepuanbHO-TEXHUYECKOM 6a3bl, HeobxoaMMon ANA ocyLlecTBIeHUA obpa3oBaTeNibHOro
npouecca no gucumuninHe

AyauTopus OcHalleHue




MynbTumMeguiiHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, Jocka
JlekumoHHas y A PyA 4 P A

ayauTopus

MynbTMeauniiHoe obopyaoBaHue, cneuunanuanpoBaHHast Mebenbs, Jocka
YyebHasi aygutopusi

JlabopaTopHble yCTaHOBKM AN WUCCNEAoOBaHWS MMOpoavHaMWKM W TennomaccoobmMeHa B
A-206a ra3ogmcrnepcHbIX NoTokax N Npu CyLLKe BONOKHUCTLIX Martepuarnos




