MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
dhepepanbHoe rocyaapctBeHHoe GioakeTHoe o6pa3oBaTenbHOe yupexaeHue
BbicLLEro obpasoBaHuns
«CaHkT-lNeTepbyprckun rocyaapCTBEHHbIV YHUBEPCUTET NPOMBbILUSIEHHBIX TEXHOMOMMI U

ansanHa»
(cneryntn)
YTBEPXXIAIO
Iupektop BT
N JOKYMEHT IOIIHCAH
"( " ATEKTPOHHOM IO IIMHCHIO

CBEJAEHHA O CEPTH®HKATE 30

Cepruguxar:  7d15b88066d31dcb1847af0d7d99b71867218b21
Baaseaew: lywamnn [lanes Baaznvuponn
| Aeiicroureaen: ¢ 11.02.2020 no 31.12.2022

PaGouasi nporpamMma AUCUUNIIUHDI

| B1.B.04 | OHeprocbepexxeHne Ha TENNOIHEPreTU4EeCKnX 06 bEKTax

Y4eObHbIi NnaH: ProC3++b130301-4 22-14.plx

Kadegpa: 24 MpoMbILLINEHHON TENOIHEPrETMKN

HanpaBneHme noAroToBKU:

(cneumanbHoCTb) 13.03.01 TennosHepreTuka 1 TennoTexHuka

Mpodunb NoAroToBKK: [MpombilwNeHHas Tenno3HepreTnka

(cneunanunsaums)

YpoBeHb 0bpasoBaHus:  GakanaBpuat

dopma obyyeHus: OYHas

MnaH yye6Horo npouecca

KoHTakTHas paboTa )
CemecTtp obyuaroxcs Cam. | KoHTponb Tpynoé ®opma .
(kypc ans 3A0) - paboTta yac. MKOCTb, | MPOMEXYTOYHON
Jlekumu . 3ET aTTecrtauum
3aHATUS
yn 34 17 56,75 0,25 3
7 3aver
POa 34 17 56,75 0,25 3
Viroro yn 34 17 56,75 0,25 3
POa 34 17 56,75 0,25 3

CaHkT-MNeTepbypr
2022



Paboyass  nporpaMMa  AOUCUMNMMHBLI  COCTaBfeHa B

COOTBETCTBMM C  cbedeparnbHbIM  FOCYAapCTBEHHbLIM

obpasoBaTernbHbIM CTaHOAPTOM Bbiclero obpasoBaHuA Mo Hanpaenenuto nogrotoBkn 13.03.01 TennosHepretuka u

TennoTtexHuka, yTBep)K,Cl,éHHbIM npuKkasom MMHVICTepCTBa

28.02.2018 1. Ne 143

CocraButens (n):
KananaaT TeXHU4eckux Hayk, OLEHT

OT Kadbenpbl cocTaBuTENS:
3asegytowinin kadbegpon
TENNO3HEPreTUKN

NPOMbILLIIEHHON

OT BbInyckatoLen kadenpbl:
3aeegytownin kadegpom

MeToaundeckun otaoen:

obpasoBaHna un Haykm Poccuiickon degepauumn oT

"pomosa E.H.

CwmopoguH C.H.

CwmopoguH C.H.

CmunpHoBa B.I".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gMcUMNNUHBI: O3HAaKOMIIEHE OBy4YalolmMXCs ¢ NepefoBbIMU MEeToA4aMIn YNpaBreHUst NpoV3BOACTBOM,
nepegadv u noTpeGneHns SHepruM M MPUMEHSIEMbIM 3Heprocbeperaiolmm oGopyaoBaHWEM; OCHOBaMW NPOBEAEHMS
aHepreTuyeckux obGcnenoBaHWn  NOTpeGuTenel 3HEepPreTMYecKMX pPecypcoB; TUMOBLIMU  SHeprocGeperarwLwymm
MEPOMNPUATUSMN B SHEPreTUHECKUX W TEXHONMOMMYECKUX YCTaHOBKAX, TEMMOBLIX U 3MEKTPUYECKUX CETSX, 34aHUSX U
COOPYXKEHMSIX.

1.2 3apauv QUCUUNINUNHGI:

Hay4nTb OOy4YaloWMXCA BbINOSHATL WHXEHEPHbIE pPacYE€Tbl TOMOYHbLIX W TEMNIOMacCOOOMEHHbIX MPOLECCOB,
COCTaBMATb, pelaTtb U aHann3MpoBaTb YpPaBHEHMSI MaTepuarnbHOro M TennoBoro 6anaHcoB, MpPUHMMAaTb SKOHOMMUYECKU
000CHOBaHHbIE pelleHnst B obnactn aHeprocbeperaowmnx MeponpusTuii.

1.3 Tpe6oBaHUA K NnpeABapuUTENbLHOW NOAroToBKE OOYy4aroLEerocs:

MpeaBapuTensHas NoAroToBka npegnonaraeT co3gaHne OCHOBbI AN POPMMPOBAHUSA KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NpU NU3Yy4EHUN AUCLMMNINH;

OTonuTenbHble KOTENbHbIE

AHanu3 1 anarHocTuka NpPoun3BoACTBEHHO-XO3SMCTBEHHOW AEATENbHOCTU NpeanpusaTus
VICTOYHUKM TENMNOBOWN 1 9NEKTPUYECKON IHEPruu
TennomaccoobmeHHoe obopyaoBaHWe TeNNo3HepreTUYeckUx NpeanpusaTuii

2 KOMNETEHLUWN OBYYAIOLLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

MK-4.1: FOTOBHOCTb K pa3paboTke MeponpuUATUIA MO 3IHEPro- U pecypcocobeperxeHnto Ha TensiodaHepreTUYecKux
obbekTax B COOTBETCTBMU C TEXHONOrven NpoM3BoACcTBa TENNOBOM U 3J1IEKTPUYECKON IHEpPrun

3HaTb: COBpPEMeHHble aHeprocbeperalole TEexXHOMOrMM, MEPONpPUATUA MO OHEepPro- M PecypcocOepekeHnio Ha
TEnnoaHepreTMyecknx obbekTax

YMeTb: COCTaBnATb SHEpreTMdeckme 6anaHcbl TEnnoTeXHONMOMMYECKMX CXeM W WX SMEeMEHTOB, paccyuTbIBaTb
TEXHMKO-OKOHOMMWYECKMe nokasaTenM CUCTEM  TernnoaHeprocHabXxeHusl, onpedensaTb 3aTpaTbl  dHepPreTUYeckmX,
maTepuanbHbiX PEecypcoB B CUCTEMax TennosHEeprocHabXeHWs, aHanmManMpoBaTb W MPUMEHSTb OTEYECTBEHHLIN U
3apyGexHbIN OMbIT NPU MMAaHUPOBAHUN MEPOMPUATAN PECYPCOCBEPEXEHNI0 HA NPOU3BOACTBE.

BnapgeTb: HaBblkamy MOBbLILEHWUA Moka3aTenen 3hEKTUBHOCTM CUCTEM TEMNOIHEPrOCHAOGXKEHUS!, MEeTo4aMu OLEHKU
3apheKTUBHOCTU 3HeprocobeperaloLmnx MeponpUATUA U TEXHOIOTUN.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ MHHoBaLl. dopma
HaumeHoBaHWe 1 cogepxaHne pasgeros, 8 a0 CP hOPMbI TeKyLIero
TEM U YYEOHbIX 3aHATUN % o.gf, INek. Mp. (4achbl) . y
82 3aHATUA | KOHTpOnS
= (vacel) | (4acbl)
Pazgen 1. BbicokoTemMnepaTypHble
YCTaHOBKM U 3HeprocbepexeHue
Tema 1. [MpoMbILLNEHHBIE neyu.
Knaccudumkauusa neyen no
TEXHOMNOrM4YeCcKUM npusHakam "

KOHCTPYKTUBHOMY  WUCMOSTHEHMIO. [JOMEHHble
neuyn. MapTteHoBckue neyu. LaxTHbie neuw.
OnekTpunyeckme  neun.  HarpeBatenbHble
neynm KamMepHoro Tuna. TyHHemnbHble neyu.
Bpawatowinecss neun. [leyHble yCTaHOBKM
LLenstono3Ho-6yMakHOro npou3sBoacTBa.
Bpaluatowmnecs ne4yn ans obxwura
M3BECTHSAKA W pereHepauun ussecTtn. [leum
ana  okuraHma  cepbl. [leun ¢ kunsgwum
cnoem. [openkun ang nedHblX YCTaHOBOK. 6 2 6 HU
PacyéT ropenoyHbIX YCTPOWUCTB U TOMOK AnNs
neyen. YpaBHeHue TennoBoro 6OanaHca
neun. KrMNpn neun

OcobeHHocTH opraHusaumm TOMOYHbIX
MpoLEeccoB B  MPOMBILUSIEHHbIX  Mevax.
AspogvMHammka U TennoobMeH B MEYHbIX
ycTaHoBKax. HarpesB ToHKkux Ten. Harpes M
MacCUBHbIX Ten. TepMudeckne HanpshKeHus.
OnekTpuyeckne  HarpeBaTeslbHble neum. 7
MeToauka pacyéta NpOMbILLIEHHbIX NeYen.

Tema 2. PereHepauus TenmnoTbl
BbICOKOTEMMEPATYPHbIX YCTaHOBOK. KoTnbl-
yTUInM3aTopsl. TennogukauMoHHbIE
TennoobmeHHukN. Mokpble ckpy66epbi. 4 2 5 HU

Tema 3. YnaBnuBaHue BpeOHbIX ras3oBbiX U

NbiNeBnaHbIX BeLLleCTB c Lenbto
npenoTBpaLLleHus 3arpsi3HeHns
OKpYy>xatoLLem cpeabl. YnaBnuBaHue
TEXHONOMMYECKN LEHHbIX ra3o00pasHbIX WU 2 2 6 HU
NbINeBNOHbIX BELLIECTB. YTunusauus

TennoTbl NapoBbIX KOTIIOB.

Pasgen 2. lMpupoaHble TonnvMeBa M roproyune
oTXoapl M




Tema 4. OcHOBHblE BUAbI U cOCTaB TOMMMBA.
OnpepneneHne TennoTbl cropaHust Tonnmea u
roptodmx BewlecTB. Tennoson GanaHc TOMKK.
YcTonumnBocTb TOMOYHOrO npotiecca.
PasButne ropsiwero dakena npu CKuraHuu
raza. OpraHmszauma npouecca CXKUraHus
Xugkoro Tonnuea. BnuaHue pacnbina  Ha
WHTEHCUBHOCTb npouecca ropeHust.
MoarotoBka M CXUraHue AOPEBECHOW KOpbl U
oTxonoB. [logrotoBka M CXuUraHWe RUrHUHA.
CxxuraHue druonornyeckoro nna.

Tema 5. Tlasudukaums TBEPOLIX TONMUB.
MonyyeHne reHepatopHoro rasa. Cnoesble
reHepaTopbl. WHTeHcuMdukaums npoLeccoB

rasudpukaLmm MeToa0M MoBbILLEHNS
AaBneHus n  oboralleHuss  OyTbeBOro
Bo3gyxa KUCMOPOAOM. asndukaums

3€pHUCTOrO0  TOM/MBaA B KUMNSALWEM  CIloe.
MeToguka pacyéTta npoueccoB rasvdukaumm
TBEPOOro Tonnmea. KoHcTpykuun
rasoreHepatopoB. QuucTka reHepaTopHOro
rasa. Cxembl rasoreHepaTopHbIX CTaHLUMWN.

TepmMu4yeckue npovecchl KOKCOBaHWs.
KokcorasoBkle neuyu. MonykokcoBaHue.
OHeproTexHonorm4yeckoe MCMNosb30BaHWe

TBépﬂ,OFO Tonnuea.

HU

Tema 6. PereHepauuns LLEJTOKOB.
OpraHmsaums  TOMOYHbLIX  MPOLECCOB B
cogopereHepaunoHHbIX KoTnoarperartax
(CPK). MaTtepuanbHbIn BanaHc.
KoHcTpyKuum cogopereHepaumOoHHbIX
KoTnoarperaTtos. OcHoBHbIE
3aKOHOMEpPHOCTU 7] NnoBblLLEeHne
3(p(PEKTUBHOCTM  TOMOYHbLIX MNPOLIECCOB B
CPK. CHmxeHne XUMUYECKON "
MeXaHU4ecKomn HEMnomnHoThLI cropanus.
MeponpusaTus no CHWXXEHUIO yHoca.
[NoBbilLeHne YCTOMYMBOCTU TOMOYHBIX
npoLieccos npu CXUraHnm BraXXHOro
LLEnokKa. MpepoTBpalleHne TOMOYHbIX
B3pPbIBOB. YTunusaumsi TEnnoTbl YXOAALLMX
rasoB. Tennosow 6anaHc CPK.

HU

Pasgen 3. OHeprocbepexeHne n
3HeproayauMT Ha obbeKTax Temno3HEepreTuKu
n B XXKX

HW

Tema 7. TennocHaGxeHne W  TUMNOBbIE
3Heprocbeperatowme meponpuatna B XKKX .
TpeboBaHus K 3HeprocbeperaLwmnm
MEepPONPUATUAM. OHeprocbepexeHve B
cTpouTenbCcTBe. TennoBble NOTEPU 34aHUN U
nx MUHUMUN3aLNS. Knaccudvkaums
3HeproadPeKTUBHbIX AOMOB.
CtaHpgapTtusaums 3HeproachekTMBHOCTH
aomoB. QHeprocbeperatoLme TeXHONornm

HU




Tema 8. MeTtoanka U opraHusauus
npoBeaeHus 3HeproayauTa. Buabl
3Heproayaura. OHeproobecnenosaHune
nepBoro M BTOpPOro ypoeHsi. Llenn n 3agaun
3HeproayguTa. MHCcTpyMeHTanbHoe
obcnepgoBaHue. Cuctema 3HeprocHabxeHus
npeanpusiTUs.

OHepreTU4eckuin  NacnopT  MNPOMbILLIIEHHBIX
npegnpusatTin - n obbektoB XKKX. Lenu
MOArOTOBKM  3HEpreTMyeckoro  macropTta.
OaHHble, BXoasiue B cocTaB
3HepreTU4ECcKoro nacrnopra

Tema 9. OpraHuzauua y4eta TONMMBA,
TEnnoBOM U 3ANEKTPUYECKOW IHEPrnn, Boabl U
cxkaToro Bosgyxa. Mcnonb3oBaHue cpeacTs
yyeTa n perynMpoBaHus pacxoga
3HEPropecypcoB B XMWITMLLHO-KOMMYHAITbHOM
xo3sncTee. [lpubopbl y4eTa XOnogHom W
ropsiienn Bogbl. [Mpubopbl yyeTa TennoBon
3Hepruun. Npubopbl Ana yvyeta oTnycKaemom
Tennosou 3Hepruu. Mpunbopsl
perynupoBaHusa AOns CUCTeM OTONMEHUA U
ropsidero BOAOCHabXeHusi. YyeT npupoaHoro

HU

5,75

HU

raza. [lpubopbl y4yeTa  ANEKTPUYECKON
3Heprun. Cuctemsl y4eta aHEpPropecypcoB

Utoro B cemecTpe (Ha kypce ans 3A0) 34 17 56,75

KoHcynbTaumm n npoMexxyToyHas

atTectaums (3ader) 025

Bcero

KOHTaKTHasA paboTta n CP no

51,25 56,75
AvcuunnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoeKkTnpoBaHmne y‘-le6HbIM nrnaHoM He npeaycMoOTpeHO

5. ®OH[, OLEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHue nokasareneu, KpUTepMeB N CUCTEMbI OLIEHUBaHUA pe3yribTaToB 00y4YeHusi
5.1.1 Noka3aTenu oueHUBaHUA

Kopn
KoMneTeHLUun

[NokasaTenu oueHnBaHus pe3ynbTaTtoB o6yquM;|

HanmeHoBaHne oueHOYHOro
cpeacTea

MK-4.1

MmeeT npeacraBneHMe O nepedoBbiX  MeTodax  ynpaBneHus
Npou3BoACTBOM, nepefayn u noTpebneHus 3Heprum u nNpUMeHAeMoM
aHeprocbeperaroLLem obopyaosaHuy; MeTogax npoBeaeHust
3HepreTudecknx  obcregoBaHWi  MoTpebuTenen  SHepreTUYecKUx
pecypcos; TUMNOBbIX 3HeprocbeperaroLmx MepOonpUATUSAX B
3HEPreTUYeCcKNMX U  TEXHOMOIMMYECKMX  YCTAHOBKaX, TEMfoBbIX WU
3ANEKTPUYECKMX CETHAX, 30AHUSX U COOPYXEHUSIX.

CnocobeH oLEeHuBaTb 3HEpPreTU4ecKyto 3 hEeKTUBHOCTL
obopyaoBaHMs, TEXHOMOMMYEeCKNX YCTaHOBOK, MPOW3BOACTB; OLEeHMBaTb
3KOHOMUIO  3HEepreTU4eckMx  pecypcoB  3a CYET  NpoBedeHus
3HeprocbeperarLLnx MeponpuUsTAN .

[demoHcTpupyeT BnageHWe HaBblkaMW COCTaBfeHWs W aHanusa
3HepreTudeckmx 6GanaHcoB annapaToB, TEXHOMOrMYECKUX YCTaHOBOK,
30aHuin " COOpPYXeHUH, NPOMBILLITEHHbIX npeanpuaTnii "
KOMMYHarnbHbIX NoTpebuTtenen

Bonpochl YCTHOIo
cobecenoBaHus

MpakTuko-
OPUEHTUPOBaHHHbIE

3agaHung

5.1.2 Cuctema n

Kputepuu oueHnBaHusA

LLikana oueHnBaHuA

Kputepum oueHnBaHms cchopMUpOBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue | MucbmeHHas paboTa




MNonHbIN, ncyepnbiBaloLWnm OTBET,
OEMOHCTPUpPYIOLLMIA noHMmaHme

npakTn4ecKknx 3agad.
YuntbiBaloTcs  Gannbl, HaKOMMEHHble B
TeyeHune cemecTpa

peLleHnto NOCTaBNEHHON 3a4a4n.

BbinonHeHHoe 3agjaHue NOJTHOCTbIO
npegmMmeTa. YMmeHue NPUMEHATb
COOTBETCTBYET BCEM npeabAaBnAeMbIM
3auTeHo TeopeTnyeckme 3HaHuna AOnd pelweHunda .
Tpe6OBaHI/I9|M.OpI/IFVIHaJ'IbeIVI noaxon K

OTtBeT  HenonHbii. [py  NOHUMaHWUK
CYLLHOCTH npegMeTa B uenom

He Y4YnUTbIBaOTCA Gannbl, HakonmeHHble B
Te4yeHune cemecTpa

OTcyTtcTBME ofHoro L HECKOMbKNX
MPUCYTCTBYIOT  CYLUECTBEHHbIE  OLUUOKM

obs3aTenbHbIX 31EMEHTOB 3a4aHus,
unm npobenbl B 3HaHUSIX cpa3y Mo

He 3auyTteHo MHOrOYMCNEHHbIE TpyOble owwnbku B paborte,

HECKOmNMbKUM TemaM, He3HaHue (nyTaHuua)

nmbo rpyboe HapyLUeHne npasun
BaXXHbIX TEPMWHOB.

odopmMIIEHUS.

5.2 TunoBble KOHTPONbHbIE 3aaHUSA TN UHbIEe MaTepuarnbl, HEOOXoAUMbIe ANl OLLeHKU 3HAHUW, YMEHUN,
HaBbIKOB U (MNK) onbiTa AesATeNIbHOCTU
5.2.1 NMepeyeHb KOHTPOSIbHLIX BONPOCOB

Ne n/n | DdopMynupoBKnN BONPOCOB
Cemectp 7

1 M3BecTeobxuratenoHble Nneyn: Ha3HavyeHve, ypaBHeHue Tennosoro 6anaHca.

2 OHeprocbepexeHue npu cxuraHnm Guonormveckoro nna. YpasHeHve TennoBoro 6anaHca.

3 TyHHenbHbIE NeYn: cxema, TennoBon 6anaHc.

4 OHeprocbepexeHune npu cxuraHnm cepbl. Pacxog nonyveHHoro napa.

5 OHeprocbepexeHne Npu CKUraHnm Cynb@UTHBIX LLENOKOB HA MarHUEBOM OCHOBaHMWMU.

6 OnekTpnyeckme nevn: nevn ConpoTMBIEHUS, AyroBble NeYn, MHAYKUNOHHbIE NeYn, TENSIOBOM pacyeT.

7 CocrTaB 1 TennoTta cropaHns Kopbl U PEBECHbLIX OTXOAO0B.

8 Tepmunyeckas nepepaboTka TBepAOro TONMMBA: Cyxas neperoHka, NosyKoKCoBaHME, KOKCOBaHME.

9 MoaroToBKka KOPLEBbLIX U APEBECHbLIX OTXOA0B K CXXUIaHUIO.

10 CxxuraHme KopbeBbIX OTXOA0B B TOMKE C HAKMOHHOW KONIOCHUKOBOW HENOABWMXXHOM peLueTkon. Tennosomn
GanaHc Tonku.

11 Masncukauusa TBepaoro TONNMBA: MaTepuranbHbI BanaHc, Cxema BKITHYEHWS ra3oreHeparopa.

12 CxwuraHve kopbeBbix 0TxodoB B Tonke LIKTU nm. MonsyHoBa. TennoBow 6anaHc TOMKW.

13 MasndumkaLmsa TBepaoro ToNAnBa: Cxema rasoreHepartopa, KMHeTuka rasmdukanmm.

14 "asncukauus TBepgoro ToNnmnea: Tenmnoeon 6anaHc.

15 CxxuraHme KopbeBbIX OTXOO0B B TOMKE C KUMALMM croeM. TennoBon 6anaHc TOMnKu.

16 Cxema npousBoacTtea cynbgaTHOM Lensonosbl, XMM1U3M pereHepaunum XMMmKaToB.

17 CeoicTBa YepHoOro cynb@aTHOro LLenokKa.

18 CopopereHepauuoHHble KoTenbHble arperaThbl; cxema CPK, HasHavyeHne TexHonormyeckoe n aHepreTu4eckoe.

19 CxxuraHme KopbeBbIX 0TXOA0B B CKOPOCTHOM Tonke B.B.MMomepaHueBa. Tennosown 6anaHc

20 Buapbl aHeproayguta

21 MeToauka n opraHusaums sHeproayanta

22 OpraHunsauus yyeTa Tonnmea

23 OpraHnsauust y4eTa TENMOBOW U 3NEKTPUYECKON SHEPTUN

24 OpraHuzauus yyeta Bogbl U CKaToro Bo3ayxa

25 OHepreTuyecknii NacnopT NPOMbILLMEHHbIX NPEANPUATUIA

26 OHepreTuyeckuii nacnopt 06bekToB XKKX

27 Cnocobbl 3KOHOMUMW TOMITUBHO-3HEPrETUYECKUX PECYPCOB B TEMMOIHEPrETUKE N TENINOTEXHOMOIUSIX.

28 TennoBown 6anaHc cogopereHepaUnOHHOro KOTenbHOro arperaTa.

29 OueHka aHeprocbepexeHus B TENNOTEXHONOMMYECKUX nNpoueccax u yctaHoBkax: KM v yaenbHble pacxobl.

30 KMA CPK: TexHONoOrMyeckuin n aHepreTu4eckui.

31 Tennosow 6anach TEenIoMaccooOMEHHON YCTAHOBKW ANt HAarpeBaHWs U30enuin: SHepPreTUYecKUii n
TexHonorndeckun Krm.

32 KoTnbl-yTunusaTopsl: BoAOTPYOHbIE, AbIMOrapHbie, C MPUHYAUTENBHON LNMPKYNAUMEn. Y paBHEHME TEMNNOBOro
6anaHca.

33 Knaccudumkaumsa nevHbix yctaHoBoK. Cxema aHeprocbepexeHms 3a CHET CHUXEHUS TeMnepaTtypbl NPOAYKTOB

cropaHusi.




34 «my6okoe» oxnaxaeHue yxoasaLmux ra3oB Npu eCTECTBEHHON Tsre.

35 [omeHHble neyn: Tennosown banaHc, KMa

36 YTunusaumsi TennoTbl yXoOswmnx ra3oB B KOHTAKTHOM TEMNOOOMEHHUKE C aKTUBUPOBAHHBLIMY HAacaaKamm
(KTAH). YpaBHeHune Tennosoro 6anaHca.

37 MeToaundeckne nevn: cxema, TenrnoBown banaHc.

38 Pekynepauus TennoTtsbl B BO34yXOrnoAorpeeaterne ¢ kepaMmyeckummn Tpybamu. YpaBHeHMe TennoBoro
OanaHca.

39 PacueT gnutensHocTu HarpeBa maTtepuana B MeTOANYECKUX Nnevyax 3a cHET KOHBEKTUBHOIO TennoobmeHa.

40 OpraHnyeckne otxoabl LIBIM, anemMeHTHbIN CoOCTaB 1 TennoTa CropaHus.

41 OHeprocbepexxeHne npu CXUraHnm NUrHuHa.

5.2.2 TunoBble TeCTOBbIE 3adaHUA
He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agayu, Kenchbl)
1. CocTaBuTb ypaBHeHWE TeMnoBoro OGanaHca BO3dyxonoforpeBaTensi, onpefenuTb pacxon napa,

AMameTp naponpoBoda, AMaMeTp KOHAEeHCaTonpoBOAa, pasmepbl BO3OYXOBOAOB A0 W Mocne Kanopudepa, pacxon
TONNMBA ¥ CTOMMOCTb HarpeBaHus Bo3ayxa.

TemnepaTtypa Bo3fyxa [0 kanopudepa ts1 = 20 °C;
TemnepaTtypa Bo3gyxa nocrie kanopudepa ts2 = 100 °C;
06beMHbIVM pacxog Bo3gyxa nocne kanopudgepa VB2 = 10000 m3/v;
JaBneHue napa B kanopudepe Pn = 3 ata (3+105 IMa).

2. OnpepenuTb  KONMMYECTBO Mapa, BblpabaTbiBAEMOrO  KOT/IOM-YTUNN3ATOPOM,  YCTaHOBIEHHbIM 33
MapTEHOBCKOW MeYblo, a Takke paccunTaTb rofOBYI0 SKOHOMUIO ToNMMBa (MPUPOAHOTO rasa).

HayanbHas TemnepaTypa rasos tr1 =700 °C;
KOHeYHasi TemnepaTypa rasoB tr2 =160 °C;
06BbEMHBIV pacxop rasos Vr = 12000 m3/y;

AaBneHve napa, BbipabaTbiBaemMoro Kotnom-ytunmdatopom Pn = 40105 Ma (40 ata).

5.3 MeTogn4yeckue matepuansl, onpegensirowme npoueaypbl OLeHUBAHUA 3HAHUIN, YMEHUI, BNageHuin
(HaBbIKOB 1 (MNN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka obyyvarowerocsi K npoMexyTo4yHoOn aTTecTtauum u nopsaok nMKBUAaLmMn akaaeMmyeckomn
3a0IKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMm perfnaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYnTa
«MonoxeHne 0 NPOBEAEHUN TEKYLLEETO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

5.3.2 ®opma npoBeAeHUsA NPOMEXYTOYHOM aTTecTaLuMm No AUCLMNIInHe

YcTHas + MNucbmeHHas + KomnbloTepHOE TeCcTUpoBaHme NHas

5.3.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTaumum no AucCUUnInHe
Ha pelueHne npakTMKO-OpUEHTMPOBAHHOMO 3a4aHusl U MOATOTOBKY YCTHOIMO OTBeTa OTBOAUTCS 25 MUHYT

6. YHEBHO-METOAU4YECKOE U MUH®POPMALMOHHOE OBECNEYEHME OAUCUUNIIUHDI
6.1 YuebHasa nutepartypa

ABTOp 3arnaBue | M3patenbcTBO | on nspaHus | Ccblnika
6.1.1 OcHoBHas y4yebGHasa nuTepaTtypa
CtpenbHukos, H. A. OHeprocbepexeHne Hosocnbupck: http://www.iprbooks
Hosocubupckui hop.ru/47729.html
rocyaapCTBEHHbIN 2014

TEXHUYECKUI

yHMBEpCUTET
A.l. Benbckuin, B.KO.|[OHeprocbepexeHune B M-B0 0BpPasoBaHIS! http://www.nizrp.nar
JTakOMKWH, C.H. [TennoaHepreTtuke ) od.ru/energosbereg
CmopoauH TennotexHonormax  [TekcT]: Hayku P®, CT16rI TYPI1. — 2012 13.htm

y4yebHoe nocobue Cr6.. CMerTYPr

6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa

B.H. Benoycos, C.H.|3HeprocbepexeHune n M-B0 0BpPasOBaHUS! http://www.nizrp.nar
CmopoauH, B.}O. | BbIGpOCHI NMapHUKOBLIX ra3oB ) od.ru/metod/kpte/9.p
JlakoMKuH (CO 2 ) [TekcTt]: yyebHoe Haykin PO, CTI6T TYPIT. — 2014 df

Cre.: CNnerrtypri

nocobue




C.H. CmopoguH, B.H.|MeTtogbl sHeprocbepexeHus http://www.nizrp.nar
Benoycos, B.IO.|B 3HEepreTN4ecKuXx, M-B0 0BpPasOBaHUS! od.ru/metod/kpte/10.
JTakoMKuH TEXHOJSTOMMYECKNX Hayk PO, CTGI TYPTT. — 2014 pdf

ycraroBkax " “cne.: cnertypn

cTpouTenscTee [TekeT]:

y4yebHoe nocobue
B.1O. NakomkuH, C.H.|lmgpoanHamuka " http://www.nizrp.nar
CmopoauH, E.H. [ fennomaccoobmeH B M-BO 06ba30BaHMS 1 od.ru/metod/kpte/21.
pomoBa rasogmucrnepcHblx noTokax aviu E’CD BLITS pdf

[TekcT]: y4ebHo- CFIlI6yFYI'ITD: _ Cr6.: 2017

MeToandeckoe nocobue ans BLLTS CI'Iél'yI'ITJJ,"

BbINOMHEHNUs nabopaTopHbIX

pabot
B.FO. Jlakomkun, E.H.|3agauun no M-Bo o6pasoBaHus u https://nizrp.narod.ru
NpomoBa, C.H. [ aHeprocbepexeHnto Hayku PO, BLUT3 2018 /metod/kpte/2018 1
CmopoaguH [ TekcT ]: cbopHuMk 3agav cnerynTtpa. - CMeé.: 0_09_02.pdf

BWTS CMeryrnTa

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [AnekTtpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHast 6ubnuoTteka BLUTI CIb INYMNTL [GnekTpoHHbIi pecypc]. URL: http://nizrp.narod.ru
Hekommepuyeckoe naptHepcTBO MHxeHepoB ABOK [OnektpoHHbIn pecypc]. URL: https://www.abok.ru/

6.3 MNepeyveHb NMNLEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMoro NporpaMMHoOro oéecneveHus
MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.4 OnucaHune MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXO0AUMOMN ANA OCYLeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gUCUUNIIMHe

Ayautopus OcHalleHue

MynbTumeguiiHoe obopyaoBaHue, cneumanmsapoBaHHas meberb, Jocka
JlekunoHHasa y A PyA 4 P A
ayguTopust

MynbTMmeauniiHoe obopyaoBaHue, cneunanuanpoBaHHast Mebenb, Jocka
YyebHasi aygutopusi

JlabopaTopHble yCTaHOBKM AN UCCNEAOBaHWS MMMOpoAMHaMWKM W TennomaccoobMeHa B
A-206a ra3ogmcrnepcHbIX NoTokax N Npu CyLLKe BOMOKHUCTLIX Martepuarnos




