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1. BBEOEHME K PABOYEN MPOrPAMME OAUCLMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

BasoBasi I:I ObsnasartenbHas l:l JononHuTensHo
Bnok 1: aBnsieTcsl hakynbTaTMBOM

BapuaTtusHasg IZI Mo BbIGOPY Izl

1.2. Uenb aucumnnuHbl

- 03HaKOMMUTb 00Y4YaOLUXCHA C OCHOBHbIMU NpobniemamMmu B pa3BuTumn TennotexHukn LIBIT;

- pacwvpuTb NpeacTaBrieHne O npoLeccax U ycTaHOBKaxX TEMNOTEXHONOMMYECKOro HasHayeHUs Ha OCHoBe
MMEIOLLIErOCs OTEYECTBEHHOMO U 3apyBeXXHOro TeOPETUYECKOro N MPaKTUYECKOro OnbITa;

- O3HaKOMUTb ODyYaloLLMXCS MeTOAMKaMM pacyéTa TENNOOTEXHONOMMYECKUX YCTaHOBOK.

1.3. 3apgauu gUCLUNIUHbI
e [lpogemMoHCTpupoBaTb OCOBEHHOCTN pa3BUTUA TennoTexHonorun B LIBI.
e [lpogemMoHCcTpupoBaTb OCOBEHHOCTU MPOLECCOB TEMNOTEXHONOMMYECKOro Has3HayeHWss Ha OCHOBE
NUMEIOLLLErOCHa OTEYECTBEHHOMO 1 3apyBeXXHOro TeopeTUYECKOro 1 NPakTUYEeCKoro onbITa;
e PaccmoTpeTb NpUHLMNBI METOAMK pac4éTa TeNNoOTEXHONOMMYECKMX YCTaHOBOK.

1.4. NMepe4yeHb NNaHMPyeMbIX pe3yrbTaToB 00y4YeHMs No AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyemMbIMU pe3ynibTaTaMn OCBOEeHUs1 o6pa3oBaTenibHOW NporpamMmmbl

Kopg,

OTan dopmMupoBaHus
KOMMEeTEeHLUM dopmynMpoBKa KoMrneTeHUUm

MK- 4 CMOCOBHOCTbLIO K MPOBEAEHUIO SKCMEPUMEHTOB MO
3afjaHHON MeToAmMKe, 06paboTke 1 aHanNM3y NONy4YEHHbIX
pe3ynbTaToB C NPUBMIEYEHNEM COOTBETCTBYIOLLENO
MaTemMaTu4eckoro annapara

MnaHupyemble pe3ynbTaTbl 06y4yeHUs

3HaTb:

- OCHOBHble (byHOAaMEHTanbHbIE 3aKOHbI TEPMOANHAMUKA U Tennonepeaayn NPUMEHNTENBHO K OCHOBHbIM
TENIONCNONb3YILLMM NpoLieccCaM pereHepaummn LWEenoKoB: BbiMapuBaHWe YEPHOrO Leroka, CKuraHme
yYepHoro wernoka B CPK, gekapboHn3aLumm n3BeCTHsIKa;

- METOOUKM pacyeToB TEMNIOUCMONb3YIOLWNX NPOLLECCOB C UCNOSb30BaHUEM, KaK NepBOro, Tak U BTOPOro
3aKOHOB TEPMOANHAMUKM;

- COBPEMEHHbIE TEXHONOMMN TENNOThI 1 06opyaoBaHus B npoueccax LIBI.

YMeTsb:

BbIMOSHUTL TEPMOAMHAMUYECKUI aHaNN3 TEXHONOIMYECKOro NpoLecca pereHepaumm YepHbIX LLENOKOB ANst
yero: paccuntaTb akcepretTmnyeckmin KM cnoXxHoro TeXHONoOrM4eckoro NpoLecca u BXoasLWwmnx B Hero
TENIONCNOb3YIOLLNX 3IEMEHTOB C YCTAHOBIEHMEM CBSI3U MEXAY HUMU;

Ha OCHOBE MOJTyYEHHbIX Pe3yNbTaToOB 3KCEPreTMHYECKOro aHanmaa TEXHOTOMMYECKO CXEMbI pereHepauum
LLIeNOKOB chOpMUPOBaTbL TEPMOANHAMUYECKME U TEXHUYECKME TpeboBaHMS K ee ModepHMU3aLmm

BnapgeTtb:

MeTo4aMM pacyeTa 3KCepreTUHeCcKUX XxapakTepUCTMK TENNOUCTONb3YIOLLMX MPOLIECCOB C LIENbO CUHTE3a
TENmoBOM CXEMbI C BbICOKOM CTEMEHBIO TEPMOANHAMNYECKOIO COBEPLLEHCTBA TEXHOOIMYECKOro npolecca
pereHepaLmu LWenokos u bymarogenartenbHbIX MaLUWH.

1.5. AucumMnnuHbl (NPaKTUKK) obpa3oBaTeribHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo
c¢hopMupoBaHue KOMNeTeHUMN, yKa3aHHbIX B N.1.4:

o Tonnueo 1 Teopus ropeHns B TennoaHepretTudecknx yctaHoskax(MK-4)

e [vaporasoguHamuka TennoaHepretTudeckmx cuctem (MK-4)
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2. COOEPXAHUE OAUCLUMNIINHDbI

Ob6bemM (4achl)

HaumeHoBaHve u cogepxaHuve o S 58 S g8
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOISA 29z 9 30
°og|°cgd ©&
] ®g ®o
Y4yebHbI MoAaynb 1. DkcepreTu4eckMii METOA aHanmsa B NpUpaLleHnsix aKCeprum
Tema 1. OCHOBHbIE NOHATUSA IKCEPreTMYEeCcKoro MeToaa aHanumaa.
TexHonorus TEeNnnoThl, MaTemaTtmyeckoe BblpaXkeHne akceprum, | 4 10
cpegHeTepMoauHaMuyeckas TemnepaTtypa. SkcepreTunyeckuin Kng "

aKcepreTuyeckme noTepu.
Tema 2. Ceasb akcepretudeckoro K[ Tennoncnonb3yolero anemMmeHTa n CrnoxHom
TepMoaMHaMMYeckon cuctembl. [lona 3aTpayeHHOW 3KCeprum B 3fEMEHTapHOM
Tennonpouecce K 3aTpayeHHOW 3KceprMm B TepMoauHamuyeckon cucteme, | 10 10
MaTtemaTuyeckoe BblpaxeHue ans ceasu KM anemeHTapHoro npouecca ¢ K
TEPMOANHAMUNYECKON CUCTEMBI

Tema 3. Okcepretudeckmin KM TennoBbix NpoLEeccoB, OCNOXHEHHBIX MacCOOOMEHOM 10 8
TennoobMeHHUK CMELLIEHUS1, caMoucrapuTenb, BbiNapHOW annapart

Tekywmn koHTponb 1. YCTHbIN onpoc 1
YyebHbIn mMoaynb 2. TepmMoguMHaMM4yeCKMW aHanu3 TeXHONoruuM TennoTbl BRpouecce
npou3BOACTBA LefiNno3bl U bymaru

Tema 4. OJkcepreTMdeckuii aHanua npowuecca npouM3BOACTBa CynbdaTHOMN
uenntonosbl. Bapka TexHonornyeckon Lenbl, pereHepauns Lienoyu, Boinapueaxue, | 10 10
nekapboHM3aUns N3BECTHSKA.

Tema 5. OkcepreTmyeckum aHanm3 npoLecca CYLUMMbHOW 4YacTu Mpou3BOACTBa
oymarn. PacnpegeneHve aHeprosaTpar, cywka Oymaru, pereHepaumsi TennoTbl | 10 10
NapoBO34YLUHbIX MOTOKOB

Tema 6. OCHOBHble HanpaBsfeHWsi MO NOBbLILLEHNIO 3HEProaddeKTMBHOCTM B LIBI
MoBblWeHne sHepreTnyeckon adhHeKTUBHOCTM B NpoLiecce Npon3BoAcTBa Gymaru

lMoBbiWeHNe pereHepaunm TennoTbl MNapoBO34YLIHBIX MOTOKOB, MeXaHu4deckue 10 10
3arpsA3HEHMs 1 Cnocobbl NX yAaneHus.
TeKkyLWwMin KOHTPONb 2. YCTHbIN ONpoC 1
KoHTponbHasa pa6oTta 10
MpOoMeXyTOUYHbIM KOHTPOJb MO AUCLUNIINHE 3a4eT 10 4
BCElo: | 72 72
3. TEMATUYECKWU NMI1AH
3.1. llekunn
Homepa OuyHoe 06y4eHne OuyHo-3a04HOE 00Yy4YeHNE 3aoyHoe obyyeHune
Nayyaembix Tem Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (vachbl) cemecTpa (yachbl)
1 7 2 6 0,5
2 7 2 6 0,5
3 7 2 6 0,5
4 7 2 6 0,5
5 7 2 6 1
6 7 4 6 1
BCEIO: 14 4
3.2. MpakTnyeckme u ceMMHapPCK1e 3aHATUA
OyHo-3a04HOE
Homepa HavMeHoBaHue OuyHoe 06y4eHne oBydeHme 3aoyHoe obyyeHne
n3yvaemblix o
Tem n chopma 3aHATUN Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
OCHOBHblE NOHATUSA
1 aKCepreTUYeCcKoro metoaa 7 10 6 2
aHannia.
2 CBa3sb akcepreTmyeckoro KMa 7 4 6 1
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Homepa H OuyHoe 06y4eHne OuHo-3a04Hoe 3ao4Hoe oby4eHne
M3YMAEMbIX ammeHOBaHmev o6ydeHme
Tem n chopma 3aHATUN Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
TEnnoucnosnb3ylLlero
aneMeHTa U CroXHOn
TepMoaMHaMNYECKON
CUCTEMBbI.
OkcepreTnyeckmn KMa
4 Tennonpoueccos, 7 2 6 1
OCNOXHEHHbIX
MaccoobmMeHoM
[MoBbILWEHNE aHepreTU4ecKom
5 3 PEKTUBHOCTU B Npouecce 7 4 6 2
nponsBoacTBa bymaru
OCHOBHbIe HanpaBneHusi No
6 MOBbILLUEHUIO 7 8 6 2
3HeproapekTMBHOCTU B
LB
BCEIO: 28 8

3.3. llabopaTopHble 3aHATUA
He npegycmMoTpeHbl

4. KYPCOBOE NPOEKTUPOBAHUE
4.1. Llenw u 3apa4m KypcoBomn paboTbl
He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe 0byueHmne OuHo-3aouHoe 3aouHoe 0ByuyeHve

y4eGHbIX dopma Y oby4yeHve y
moayneu, no

KOTOpbIM KOHTpOJ:Iﬂ Homep Kon-8o Howmep Kon-Bo Homep Kon-Bo
npoBOAMTCA 3HaHun cemecTpa cemecTpa cemMecTpa

KOHTPOJ1b

1,2 YCTHBIN onpoc 7 2
KoHTponbHas paboTta 6 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOoCH

OuyHO-3a04HOE

Buabl CaMOCTOSTENbHOM paboThi OuyHoe 06y4eHne obydeHme 3ao4Hoe oby4eHne

obyuatoLlerocs Homep O6bem Homep O6bem Homep O6bem

cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
YCBOEHMNE TeOpETUYECKOro MaTepmnana 7 10 6 26
[MoaroToBKa K NpakTUYECKUM 3aHATUSAM 7 10 6 20
BbinonHeHne KOHTPONbHON pabThl 6 10
[MoaroToBKa K 3a4eTy 7 10 6 4
BCEIO: 30 60

7. OBPA3OBATEJIbHbIE TEXHOJTIOTNA

7.1. XapakTepucTvka BUAOB U UCNOJb3yEeMbIX UHHOBaUMOHHbIX (hOpM y4eOHbIX 3aHATUN
He npegycmMoTpeHbl

7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n LOOCTUXEeHUN 06yqarou.mxc;| Ansa I'IpOMe)KyTO‘-IHOﬁ
aTTecTauuun

TpaauUuMOHHaA | X 6aJ'IJ'IbHO-pel7ITI/IHFOB89|
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8. OBECMNEYEHUE ANCLUMIIUHDbI

8.1. YuebHaa nuTtepartypa

a) ocHoBHas yyebHasi nutepaTypa

1. CtpenbHukoB H.A. QHeprocbepexeHne [OnekTpoHHbIN pecypc]: y4ebHuk/ CtpenbHnkoB H.A.— OneKTpoH.
TEKCTOBbIE JaHHble.— HoBocnbupck: HoBocnbUpCKnin rocynapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET,
2014.— 174 c

2. Kasakos, B.I'. OkcepreTnyeckme meToabl OLEHKN 3(PHEKTUBHOCTU TEMSTOTEXHOSTOTMYECKUX YCTaHOBOK
[TekcT] : yueb. nocobue / B.I'. Kasakos, I1.B. JlykanuH, O.C. CmupHoBa; 'pud YMO; CTM6ITYPI, kad. npom.
TennoaHepreTukn. — CI16, 2013. — 93 c.

6) pononHuTenbHasa y4ebHas nuTepaTypa

3. Ywakos B.A. MNMoTeHuman aHeprocbepexeHuns n ero peanusaumsa Ha npeanpuatnax TIK [OneKkTpoHHbI
pecypc]: yuebHoe nocobue/ Yiwakos B.A., Xapnos H.H., Uybuk N.C.— 3nekTpoH. TeKCTOBbIE AaHHblE.—
Tomck: Tomckuin nonuTexHnyecku yHusepcutet, 2015.— 283 ¢

8.2. NepeyeHb y4yebHO-MeTOANYECKOrO 0O6ecnevyeHUs ans cCaMoCTOATeNIbHOM PaboThbl
o6yyarLWmMXCcA No gucUUnIInHe
1. bonkos, JI1.M. MNoBblweHne 3pHEKTUBHOCTH CYLLKN NyTEM MOLEPHM3ALNM NAPOKOHAEHCATHBIX CUCTEM
GymarogenarternbHbIX, KapToHoAenaTernbHbIX MalvH 1 rogpoarperatoB [TekcT]: moHorpadus / J1.M. Bonkos;
CMerTYPI, kac. npom. TennosHepreTukn. — CIre, 2014. — 511 c.

8.3. NepeyeHb pecypcoB MHDOPMaLMOHHO-TENIEKOMMYHMKaUNOHHON ceTu "UHTepHeT",
HeobXxoAUMbIX ANl OCBOEHUA AUCLMNIINHbI
1. QHeprocbepexeHne B TENNOIHEPrETUKE U TENSIOTEXHOOMUSIX:
http://www.gturp.spb.ru/fkl/fpe/kaf/pte/lakomkin/energysave.htm
2. MNopTan no aHeprocoepexeHunio:
http://www.energosovet.ru/stat.php
3. MNepeBopg LEMEHTHbIX NeYven Ha aHeprocbeperatoLme TEXHOOMNK:
http://www.nii-cement.ru/suh.htm

8.4. NepeyeHb NH(HPOPMALMOHHbIX TEXHOJOMMIN, UCNOJIb3yeMbIX NPU OCYLLeCTBINEeHUU
obpasoBaTenbLHOro npouecca no AUCLUNINHe, BKNOYasa nepeyeHb NporpaMMHoOro o6ecneyeHms u
MH(OPMaLMOHHBLIX CPaBOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHmne matepuanbHO-TEXHMYECKON Ba3bl, HeOOXO0AMMOM ANS OCYyLLEeCTBNEHUSA
o6pa3oBaTenbHOro npouecca no gUCUUNINHe
1. AyauTtopus ¢ MynbTUMEAUAHLIM Y4€OHbIM KOMMNEKCOM

8.6. UHble cBepgeHuA un (Unu) matepuansi

KOMI'II:IOTeprIe npe3eHTauunn, nnakaTtbl, KatTanoru O60pyﬂ,OBaHI/IF|, OEMOHCTpPaUMOHHbIE U
pa3gaTtoYvHblie MmaTepuarnbl

9. METOAMYECKUE YKASAHUA OANA OBYHAKOLWKNXCA NO OCBOEHUIO

ONCUUNINHbI
Buabl yuebHbIx
3aHATUIA U
camocTosiTeNnbHast OpraHu3auusi oeaTenbHOCTH obyyatoLlerocst
paboTa
oby4aroLmxcs
Jlekumm PaboTta ¢ KOHCMEKTOM NeKLUin, NPOCMOTP peKoMeHAyeMon nuTepaTypbl
MpakTnyeckue PaboTta ¢ KOHCNEKTOM NEeKUMUA N NPaKTUYEeCKUX 3aHATUIA; NOArOTOBKa OTBETOB K
3aHATUA KOHTPOIbHbIM BONPOCaM, TECTOBbIM 3aaHusIM; peLleHne pacyeTHo-rpachnyeckmx
3a[aHun; peLleHue 3agay no anropuTmy.
CamocTodaTencHas | 3HaKOMCTBO C [OMNOMHUTENBHOM NUTEpPaTypon, BKMYas CrpaBouvHble U3AaHus,
pabota 3apybexHble NCTOYHUKM.
Mpu nogroTtoBke K 3a4eTy HeobxoaMMO NpopaboTaTb KOHCMNEKTbI NEeKLMN U
NPaKTU4ECKMX 3aHATUN Kypca U peKOMEHAYEMYIO NUTEpaTypy.
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10. ®OH] OLIEHO4YHbLIX CPEACTB
AnA NnPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUN

10.1. OnucaHue nokasaTtenen U KpUTEpPUEB OLlEHUBaHUS KOMMETEHLUIA Ha Pa3NMYHbIX 3Tanax ux
dopMupoBaHus, onMcaHue LIKan oLeHNBaHUA

10.1.1. NMoka3aTenu oLeHMBaAHUA KOMNETEHLIMA Ha 3Tanax ux ¢popmmpoBaHusi

Koa HanmeHoBaHue MpenctaBneHne
KOMMeTeHLMn . OLIEHOYHOro OLIEHOYHOro
MokasaTenu oueHMBaHNS KOMNETEHLUI
(aTan ocBoeHus) cpencTtea cpencTtea B hoHae
MK-4 (2) [eMoHCcTpupyeT 3HaHWe OCHOBHBbIX YcTHoe MepeyeHb
dhyHAaMeHTanbHbIX 3aKOHOB cobecenoBaHue BOMpPOCOB A1
TEPMOAMHaMKKKN U Tensonepenayn MpakTuyeckme YCTHOTO
NPUMEHNTENBHO K OCHOBHbIM 3afaHus cobecenoBaHus
TENoNCNONb3yLLMM NpoLieccam (36 BonpocoB)
pereHepaumu LLENOKOB: BbiNapuBaHme 3agaum (15 wryk)

YEepHOro Leroka, CXXuraHme YepHoro Lenoka
B CPK, aekapboHn3aunm N3BecTHsIKa;
METOOUK pac4eTOB TEMMOMCNONb3YHLLNX
NpoLECCOoB C MCMONIb30BaHNEM, Kak NepBOro,
Tak 1 BTOPOro 3aKOHOB TEPMOAMHAMUKY;
COBPEMEHHbIX TEXHOMNOMU TEMMOThI U
obopynoBaHus B npoueccax LIBIT.
Cnoco6eH BbINOMHUTL TEPMOLVUHAMMUYECKNIA
aHanu3 TEXHONOMMYeCcKoro npotiecca
pereHepaumm YepHbIX LEITOKOB ANS Yero;
paccunTaTtb akcepreTudeckuin KM cnoxHoro
TEXHOMOrM4YeCKoro npouecca 1 BXOASLUX B
HEero TenJIoNCNOsb3yIOLNX SNIEMEHTOB C
YCTaHOBMEHUEM CBSI3N MeXOY HUMU;

Ha OCHOBE MOJy4YeHHbIX Pe3yrnbTaToB
3KCepreTM4eckoro aHanmnsa TeXHONorn4eckom
CXeMbl pereHepaunn LEenoKoB
cchopmmpoBaTb TepMoaMHaMUYecKne u
TexHuyeckne TpeboBaHus K ee

Mo EepHU3aLnn

[leMoHCTpupyeT BnageHne metogamu
pacyeTa SKCepreTU4eCcKUx XxapakTepucTumk
TENOUCNOb3YIOLLNX NPOLIECCOB C LiENbIo
CWHTE3a TENSIOBOW CXEMbI C BbICOKOMN
CTeneHbl TePMOAMHAMMUYECKOTO
COBEpLUEHCTBA TEXHOOrMYECKoro npouecca
pereHepaumm LLENOKOB 1
GymarogenartenbHbIX MaLLVH.

10.1.2. OnucaHue WKan v KpuTepueB oLeHUBaHUA CPOPMUPOBAHHOCTU KOMMNETEHLIMN

KpMTepMM oueHnBaHuA C(*)OpMMpOBaHHOCTVI KOMMeTeHUUNn

OueHka no Kputepumn oLieHmBaHnst coOpMUPOBAHHOCTU KOMNETEHLNIA
TPpaanuNOoOHHON
LKane YcTHoe cobecenoBaHue

3auyteHo MonHbIN, ncyepnbIBaOLWMIA OTBET, ABHO AEMOHCTPUPYIOLLMIA TIyboKoe NOHMMaHne
npegmeTa. YMeHve NpuMeHaTb TeopeTuyeckue 3HaHns AN peLleHnsa npakTU4ecKmx
3agad

He sauteHo OTBeT HenornHbIn. Mpy NOHMMaHWK CYLLHOCTU NpeamMeTa B LLefloM NPUCYTCTBYIOT
CYyLLECTBEHHbIE OLINOKM 1 Npobenbl B 3HaHUSIX Cpa3y Mo HECKOMbKMM Temam,
He3HaHue (NyTaHuLua) BaXXHbIX TEPMUHOB.

* CywyecmeeHHble oWwubKu — HedocmamoyHas 2iybuHa u 0CO3HaHHOCMb omeema (Harpumep, cmyOeHm He CMo2
npuMeHUMb meopemuyeckue 3HaHus Onsi 06 bACHEHUS A8eHuU, 0711 ycmaHO8/eHUs MPUYUHHO-C1edCMeeHHbIX c8si3el, CpasHeHUs u
Knaccugukayuu sseneHud u m.o.).
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* HecywjecmeeHHble owubKu — HerosiHoma omeema (Harnpumep, ynyuieHue u3 guda Kakoeo-nubo HexapakmepHoeo ¢hakma,
O0ronHeHUs Npu onucaHuu npoyecca, s18MeHuUsi, 3akoHomepHocmel u m.d.); K HUM moaym 6bimb OMHeCeHbl 02080PKU, OOMYU,eHHbIE
npu He8HUMamenbHoOCmuU cmydeHma.

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUA UM UHbIe MaTepuanbl, HeoO6xoAMMbIle ANA OLEeHKN 3HaHUN,
YMEeHUM1, HaBLIKOB U (UNK1) onbiTa AeATEeNbLHOCTU, XapaKTepuayroume atanbl GPOpMUpOBaHUsA
KOMMeTeHUun

10.2.1. NMepeyeHbL BONPOCOB (TECTOBLIX 3afaHui), pa3paboTaHHbIN B COOTBETCTBUU C
yCTaHOBMNEHHbIMU 3TanamMmu chopMUpoOBaHMUA KOMMNETEeHLUUN

:}gn dopmynunpoBka BONpPOCOB TeNIVgIbI
1 | MNpuvHuMnmanbHas TeXHoNornMyeckas cxema nonyyYeHns cynbgaTHOM Lenonossl 1
2 | MpuHuMnManbHas annapaTypHO — TEexXHOosiorMyeckass cxema nonydeHnsa cynbgaTHON 1

Lenmnonosbl.
3 | AnnapaTypHO — TeXHOIorMyeckas cxema trennopekynepaunoHHON YCTaHOBKM. 2
4 Bapka TexHONnorn4eckon Lensol 3
5 | lNpouecc cxuranmna pactesopa B LIBI 3
6 | BbinapvBaHue YepHOoro LienokKa. 3
7 Mpouecc gekapboHM3aL MM U3BECTHSIKA 3
8 | OcHOBHble NOTPEBUTENN SHEPTUMN B NPON3BOACTBE Bymaru. 3
9 | Okceprus Tennosoro notoka.Onpegenexue. 4

10 | MatemaTunyeckoe BblpaeHue AN 3KCeprum TensioBoro noToka 4
11 | DkcepreTnyeckme NoTepu U X MaTteMaTn4eckoe Bblpa)keHne 4
12 | Okcepretnveckun KN rennoobmeHHoro annapara 4
13 | OkcepreTnveckmn K cnoxHon TepMoaANHaMNYECKON CUCTEMBI 4
14 | YgenbHbI TENOBOW NOTOK, NEpeAaHHbIN (BOCNPUHSATHIN) B i-OM TENSI00OMEHHUKE. 5
15 | lNpuregeHHbI TENSTOBOM NOTOK AN1S i-0ro Tenyioo6MeHHOro annapaTa 5
16 | CpegHeTepMogvHamMumyeckas Temnepatypa (TOYHOE W MpUOIMKEHHOEe 3HadeHue nOnsi 5

npoleccoB ¢ pa3oBbiM U 6e3 ba3oBOro nepexona).

17 | Okcepretndeckun KM ons cnoxHon TepMOAMHaMUYECKOW CUCTEMbI Yepe3 npuBedeHHble 5

TENnsoBble NOTOKU

18 | MaTtemMaTu4yeckoe BblpaxeHue Ans 4ONW NOOABEAEHHOW 3KCEPrMn B i-OM TeNNoobMeHHMUKE K 5

obLen nogBeIeHHON AKCEPrMn B CUCTEME.

19 | Marematuyeckoe BbipaxeHune cBs3un akcepretudeckoro KA cnoxHom TepmMoanHamMmn4eckon 5

cuctemsbl ¢ KM ee anemeHTOB

20 | TennooBMEHHUK CMeLLEHUsI 6
21 | Agnabartnyeckui camoncnapuTenb 6
22 | BeinapHon annapar. 6
23 | OkcepreTudeckme XxapakTepUCTUKM OCHOBHbIX 3HEpronoTpebnstoLmnx npoL,eccos. 7
24 | AHanus akcepreTMyeckmx YHKLMOHANbHbLIX IPYNMn NPOVM3BOACTBA LIEN0No3bl. 7
25 | OcepreTvyeckne XxapakTepuUcTuKmM (PyHKLIMOHANbHbIX rpynn cyLimnbHon Yactu M. 8
26 | TennoBas obpaboTka yepHoro wenoka B CPK. 9
27 | ODekapboHun3aumsa n3BecTHsKa. 9
28 | BbinapuBaHue YepHoro uienoka 9
29 | Bapka TexHOOrm4eckom Liensi. 9
30 | AHanu3 akcepreTnyecknx koadOUUNEHTOB NONE3HOIO AENCTBUS PYHKLUMOHAMbHBLIX rpynn 8

cywimnbHon Yactu BAM.

31 | OcHOBHble HarpaBrneHUss MOBLILWEHUST CTENEHW TEPMOAMHAMMYECKOTO COBEPLUEHCTBA 8

TEXHOJIOrMYecKoro npowecca cywunbHon Yyactn 5OM.

32 [MpakTnyeckas mogepHMsaumna cylimneHon Yyactn bOM. 8
33 | CywwmnbHasa vyacte BOM . 8
34 | MNpobnembl peanu3aumy MOBbLILEHNSA pereHepauum TEMnAoTbl B Mpoueccax CyLMITbHOM 9

yactn BAM.

35 | OcHOBbI TEXHONOIMN NepepaboTKM YEPHOrO Leroka. 9
36 | TexHonorn4yeckas cxema nepepaboTkm YEPHOrO LENOKa 9

BapuaHT TMNOBLIX 3aAaHuK (3agay, KeMCcoB), pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBJIEHHbIMU
3aTanamu (pOpMUpPOBAHUSA KOMNETEHLUIN
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Ne .
n/n YcnoBusa TMNOBbLIX 3aaad (3agadv, Kencos) OtBeTt
Onpepenutb akcepretudeckmin KrNQ n akcepretnyeckue Tennosol banaHc kanopugepa
notepu Anst nNapoBoro kanopudepa BTOPUYHOIO _ . . i : _
nogorpesa BO3adyxa B KOHOULMOHeEpe ANs XOrogHOoro 832‘_ 8'5 _-?6) 53553((;2 K,D,:::; qac20000
nepvoaa roga . lNyctb Bo3ayx ¢ pacxogom G = 20000 kr |
/ yac HarpeBaeTcs B kanopudepe oT tH = 16 °C go tk = | Okcepeemuydeckuli 6anaHc kanopugepa
19 °C napom npu Temnepatype tn = 100 °©C. 0
TennoémkocTb Bo3gyxa CB = 0,92 k[x / kr- rpag. Tx = epeAaHHas SKCepris BOAsHLIM Napom B
245 K. Kanopudepe
Mpouecc apgmabatudeckmn (6e3 oTBoga TeEMMOTbl B AEO;?? .3(713;!— )1( g/;ggo)&iisffc. -
OKpyxatoLLyto cpeqy). ’
raoe To - cpegHeTepMoanHamMuyeckast
TemnepaTypa KoOHAEeHCcauMn BOASAHOro
napa To=tn =373 K
BocnpuHsaTas  akceprusi  BO3QyxOM B
kanopudepe
AEH=QH - (1-Tx/TH)=55308 - (1 -
245/290,5) =8663 k[x /yvac, roe
TH - cpegHeTepmMoauHaMmyeckas
TemnepaTypa HarpeBa BO3gyxa B
Kanopudepe
TH=[(tk +1tH)/2] +273 =290,5K
OkcepreTtudecknii KM kanopudepa
n=AEH/AEo =( 8663/ 18980) - 100 =
45,6 %
OkcepreTMyeckne notepu B NapoBOM
kanopudepe
M= AEo - AEH = 18980 — 8663 = 10317
k[ / yac.
B YCNOBUSIX nNpeablayliero npumepa nyctb B Tennosoli banaHc mennoobMeHHUKa
TENNOOOMEHHUKE CMELUEHUss HarpeBaeTcs  BO34yX cMeweHust
(pnc.5) ¢ napameTpamum B Tovke 1 BO3OYyXOM C iy = _ i _
napameTpamy B Touke 2. Ha  puc.5 npuHSTHI ?;Oaglm():f/ q;lg = 1000 - (53,0 - 41.0) =
cnegyrowme obosHaveHus: ang Toukm 1 - G, it T1 —
COOTBETCTBEHHO pacxof, yaenbHad aHTanbnusa, U | Qo = Gi - (i - is) = 800 - (68 — 53) =
TemnepaTypa HarpeBaemoro BoO3gyxa Ha Bxoge B | 12000 k[x /4ac
TennoobmMeHHuK; ons Toukn 2 - Go, i, T2 — pacxoa, 3 16
yOoenbHas sHTanbnus, TeMmnepaTtypa BO3fyxa Ha BXo4e Kcepa6emuquKuu anatc
B  TennoobwmeHHuk; Gs, i3 ,Ts - pacxon, yaenbHas MerooOMEHHUKa CMeWeHUs
3HTanbnusA, Temnepartypa MnoToka Bo3ayxa Ha Bbixode | MNepedaHHas 3KCEpPrusi ropsiuMM BO3OyXOM
u3 TennoobmeHHMKa cmelweHns. [Onsa npuBegeHus B TENNOOBMEHHMKE CMeLLeHNs
paccmaTtpuBaemMoro npoiecca tennoobmeHa (puc. 1 - a) _ _
K npoueccy B peKynepaTtMBHOM (MOBEPXHOCTHOM) AE%; 302'9(913_T)i /1-{)0% 5 1200/0 (1-
TENNOOOMEHHMKE  YCMOBHO  pa3obbeM  BbIXOOQHON ,35) = 1056,3 klbx / vac,
(HarpeTblit) moTok (puc.1 - 1 6) Ha ABa: OANH Mo Macce, | rae To - cpeaHETEPMOAMHAMUYECKAS
paBHOM HarpesaemMoMy TMOTOKY, ApPyron - no Macce, | temnepartypa OXnaxneHusa Bo3gyxa oT
paBHoi oxnaxgaemomy. lNpu aTom Ana o6oux NOTOKOB | TemnepaTypbl T2 40 TemnepaTypbl Ts
TemnepaTypa BO34yxa Ha Bbixode U3 TennoobmeHHuKa _ B _
cMeweHns Ts - idem. Mpouecc B TennoobmenHuke | 10 =(Tz2+T3)/2= (301 +297,7) /2 =
agmabatudecknin.vucneHHole BEJTNYUHBI 299,35K
B3aMMOﬂ,eﬁCTByI‘OLU,V|X NMOTOKOB npu NPUHATbLIX BOCl'lleHﬂTaﬂ akceprus BO3QyXOM B
0bo3HaueHusIX: TEeNnnooOMEHHVKEe CMeLLEHNS
G1=1000 kr /vac, i1 = 41 kdx / kr, T1 = 295 K; AEH=QH-(1=Tx/TH)=12000 - (1-
G2 =800 «kr / vac, iz =68 k[ / kr, T2 = 301 K; 273 /296,35 )=945,5 k[ /vac, roe
G3= 1800 kr / yac, iz=53 kIx / kr, Tz =297.7 K.
TH - cpegHeTepMoauHaMmyeckas
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TeMneparypa Harpesa BO3ayxa B
TennoobMeHHUKe cMmeLleHust

TH=(T1 +T3)/2= (295 +297,7)/2 =
296,35 K

Okcepretudeckni KM tennoobmeHHUKa
CMeLLeHust

n = AEH / AEo =( 945,5/ 1056,3 )- 100 =
89,5 %

SKcepreTquCKme nortepu B
TennoobMeHHMKe CMeLleHuns

M=AEo - AEH = 1056,3 — 945,5
=1108 kMx / vac.

Ananus Tensnonpouecca B
TennoobMeHHVKe CMeLLEHUS NoKasbiBaeT,
yTo 9akcepretudeckmn Kr[ npouecca
O0CTaTO4YHO BbICOK (89,5%).

10.3. MeToanyeckune marepuansl,
onpepaensowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEeHUN, BNnageHUn (HaBbIKOB U (MNK)
NpPaKkTM4YeCcKOro onbiTa AeATEeNbHOCTU), XapaKTepu3yoLmMxX 3Tanbl (POPMMPOBaAHUA KOMNETEHLIMN

10.3.1. YcnoBus gonycka obyuvarowerocs K caaye 3aveta U Nopsaok NMKBMAALMU aKkagaeMUu4yecKomn

3aA0JT)KEHHOCTHU

MonoxeHne o npoBeaeHNnN TeKyLlero KOHTPOsA ycnesaeMoCTU U npomemyTquoPl artTectauunm

obyuatomnxcs

10.3.2. ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUUNIHE

ycTHas | X

10.3.3. OcobeHHOCTM NpOoBeaeHUA 3a4eTa

NMMCbMeHHasa

KOMMbIOTEPHOE TECTUPOBaHMe nHas*

Bpems Ha nogrotoBky 20 MWH, B 3TO BpeMsi BXOAWT MOArOTOBKa OTBETa Ha TeOpeTUYecKkue BOMpPOChl U
pelueHune 3agayn. K oTBeTy npunaraeTcsl NMCbMEHHbIN KOHCMEKT.
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	1. Энергосбережение в теплоэнергетике и теплотехнологиях:
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