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1. BBEOEHMUE K PABOYEN NMPOrPAMME OUCLUMIIUHbI

1.1. MecTo npenogaBaeMomn AUCLMNNUHbI B CTPYKType obpa3oBaTesibHON NporpaMmmbli

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

BapuatusHasg IZl Mo BbIGOPY IZ'

1.2. Uenb aucumnnuHbl

- 03HAaKOMMUTb 00y4YaOLMXCS C OCHOBHbIMU NpobnemamMu B pa3BuTum TennotexHuku LIBIT;

- paclwvpuTb NpeacTaBfieHne O npoueccax M yCTaHOBKaxX TEMNNOTEXHOSTOMMYECKOro Ha3HaYeHNs Ha OCHOBE
NMEIOLLIErOCsl OTEYECTBEHHOIO U 3apybeXXHOro TeopeTUYECKOro 1 NPakTUYEeCKOro onbITa;

- O3HaKOMUTb ODyYalLLMXCS METOAMKAMUN pacdéTa TeNNo0TEXHONOMMYECKUX YCTaHOBOK.

1.3. 3agaum gucumnnuHbl
e [lpogeMoHCTpupoBaTb 0COBEHHOCTN pa3BUTUS TennoTexHonorun B LIBIT.
o [lpogemoHCcTpupoBaTb OCOBEHHOCTU MPOLECCOB TEMNNOTEXHONOMMYECKOro Ha3Ha4YeHWs Ha OCHOBE
NUMEIOLLIErOCH OTEYECTBEHHOMO 1 3apyBeXXHOro TEOPETUYECKOTO U MPAKTUYECKOrO OMbITa;
e PaccmoTpeTb NpUHLMMNLI METOAMK pacHETa TEMNNOOTEXHOMNOIMYECKUX YCTaHOBOK.

1.4. NMepe4yeHb NNAHMpPYeEMbIX pe3ynbTaToB 06y4YeHUs No AUCLUNIINHE, COOTHECEHHbIX C
nnaHMpyemMbIMU pe3yfibTaTaMu OCBOEHUsi ob6pa3oBaTenibHOM NporpaMmmbl

Kop,

3ATan hopMrUpoBaHns
KOMMeTeHUUM dopmynMpoBKa KoMrneTeHUUm

MK- 4 CMOCOBHOCTBIO K MPOBEAEHNI0 SKCMIEPUMEHTOB MO
3agaHHon meToamke, obpaboTke M aHanM3y NONy4YEeHHbIX
pe3ynbTaToB C MPUBMEYEHMEM COOTBETCTBYHOLLLErO
MaTeMaTM4eckoro annapara

MnaHupyemble pe3ynbTaTbl 06y4YeHUA

3HaTb:

- OCHOBHblEe (pyHAaMeHTanbHbIE 3aKOHbI TEPMOANHAMUKM U Tennonepeaayn NpUuMeHUTENbHO K OCHOBHbIM
TENMNoucnonb3yLMM NpoLeccamM pereHepaLumm LWernoKoB: BbiMapuBaHWe YepHOro Leroka, cxuraHme
YyepHoro wenoka B CPK, nekapboHu3aLmmn n3BecTHsKa;

- METOOMNKM pPacyeToB TEMNIIOUCNONb3YIOLLNX NPOLIECCOB C UCMONb30BaHNEM, KaK NepBoro, Tak U BTOPOro
3aKOHOB TEPMOANHAMUKN;

- COBPEMEHHbIE TeXHOMorMmn TennoTsbl 1 obopygoBaHus B npoueccax LIBI.

YmMeTb:

BbINONHUTL TEPMOAMHAMUYECKUI aHanM3 TeXHOOrMYEeCKOro npoLecca pereHepaumm YepHbIX LWeroKoB Ans
Yyero: paccuntaTb akcepreTmdeckmi KN4 cnoXHoro TeXxHoNnorn4eckoro npouecca u BXoAsLWmxX B HEro
TENMoUCNOoNb3YyLWNX 3IEMEHTOB C YCTaHOBEHNEM CBA3U MeXOy HUMW;

Ha OCHOBE NOMNYyYeHHbIX Pe3yrnbTaToB 3KCEpPreTMYeCcKoro aHanusa TeXHONOrm4eckon cxemMbl pereHepaumm
LLIENOKOB ChopMMpPOBaTh TEPMOAMHAMUYECKNE U TEXHUYECKME TpeboBaHUS K ee MOAepHM3aLnn

BnapgeTtb:

MeToJaMu pacyeTa 3KCepreTUYeCKNX XxapakTepmucTuK TENNOUCNONb3YLWMX NPOLECCOB C LeNblo CUHTE3a
TENNOBOW CXeMbl C BbICOKOW CTENEHbI0 TEPMOAMHAMUYECKOrO COBEPLLUEHCTBa TEXHOOMMYECKOro rnpouecca
pereHepauun Wenokos 1 bymarogenarenbHblX MaLLVH.

1.5. AucumnnuHbl (NPaKkTUKK) o6pa3oBaTeNnbHON NPOrpaMmMbl, B KOTOPbIX 6bISI0 HA4YaTo
chopMupoBaHue KoMneTeHUMN, yKkasdaHHbIX B n.1.4:

e TonnmBo M NPoLECChl FOPEHUS B TENJOdHEpreTnyeckmx ycraHokax (MK-4)

e [wunpporasognHamunka TennosHepretTuyeckux cuctem (MK-4)

PMng 13.03.01 OcHOBbI TEPMOAMHAMUYECKOTO aHanmn3a TENNO3HEPTETUYECKUX CUCTEM CrtpaHnuua 3 u3 10




2. COOEPXAHUE ANCLUMIIUHDbI

HanmeHoBaHue u cogepxaHue
y4ebHbIX Moayneit, TeM 1 hopM KOHTpOnsi

O6bem (4achl)

o4YHoe
oby4eHve
0O4YHO-
3a04HOE

obvyeHune
3a04HOe
obyyeHve

Y4eGHbIN Mogynb 1. QkcepreTM4ecknin MeTof aHanm3aa B NpupaLleHnsIX aKCepru

Tema 1. OCHOBHbIE NOHATUS IKCEPreTMYEeCcKoro MeToaa aHanumsaa.
TexHonorus TENnoThI, MaTemMaTtuyeckoe BblpaXkeHne
cpegHeTepMoanHaMmuyeckad TemnepaTtypa. JKcepreTmyeckuin
3KCepreTu4eckme noTepu.

aKceprum,
Kra "

10

10

10

Tema 2. CBa3b akcepretmdeckoro K[ tennoncnonb3yolero anemMmeHTa n CrnoxHom
TepMoaAnHaMmnyeckon cuctembl. [lona 3aTpayveHHOW 3Kceprum B 3NeMeHTapHOM
Tennonpouecce K 3aTpayeHHOW 3KCeprMn B TepMOAMHAMUYECKOW CUCTEME,
MatemaTudeckoe BblpaxeHne ana ceasm KM anemeHtapHoro npouecca ¢ Kz
TEepMOgUHaMUYECKON CUCTEMBI

10

10

10

Tema 3. Okcepretudeckumin KM TennoBbix NpoLECCOB, OCNOXHEHHbIX MacCoOOOMEHOM
TennoobMeHHVK CMELLEHWs, cCamoncnapuTenb, BbiNnapHov annapar

10

10

Tekywmn KoHTpOsb 1. YCTHbIN onpoc

YyebHbIn mMogynb 2. TepmoauHamMU4ecKun
Npov3BOACTBA LENno3bl n bymaru

aHann3 TexHonormn Tenn

OTbl

Bnpouecce

Tema 4. OJkcepreTMdeckuin aHanua npouecca MpoOM3BOACTBA CyfibdaTHON
uennonosbl. Bapka TexHonornyeckonm LwWenbl, pereHepaums LWenoyn, BeinapusaHme,
nekapboHuM3auunsa N3BecTHSKa.

10

10

10

Tema 5. 3OkcepreTmyeckun aHanu3 npouecca CyLIMMbHOM 4YacTu Npov3BOACTBA
bymarn. PacnpegeneHve aHeprosaTtpar, cywka Oymaru, pereHepauusi TenmoThbl
NapoBO34YLLUHbIX MOTOKOB

10

10

10

Tema 6. OCHOBHble HanpaBsrieHWsi NO NOBbIWEHU0 3HeproaddpekTneHocTM B LIBIT
MoBbIWeHNe aHepreTnyeckon acpeKTMBHOCTU B NpoLiecce Npov3BOACTBa bymaru
MoBbIWEHNE pereHepauMm TENMOTbl NapoBO3QYLUHLIX MOTOKOB, MeXaHu4yeckue
3arps3HeHns 1 cnocobbl UX yOaneHusl.

10

10

10

TeKyLWwmnn KOHTPOIb 2. YCTHbIA ONpocC

MpoOMEeXyTOUYHbIN KOHTPOJb MO AUCLUMNIIUHE 3a4eT

10

10

BCEIO:

3. TEMATUYECKWUN NJAH

72

72

72

3.1. Nekuun

Howmepa OuHoe 0by4eHue Ou4Ho-3a04HOE 0By4eHne 3aoy4Hoe obyyeHne
N3yyaemblx Tem Homep OGuem Homep O6vem Homep Obbem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (4acbl)

1 7 2 6 2 6 0,5

2 7 2 6 2 6 0,5

3 7 2 6 2 6 0,5

4 7 2 6 2 6 0,5

5 7 2 6 4 6 1

6 7 4 6 4 6 1

BCEIO: 14 16 6

3.2. NpakTnyeckne u ceMMHapcKue 3aHATUA

Homepa OyHoe 06y4yeHne QuHo-3804HOe 3aouHoe oby4eHune
sayaeno HaumeHosakne y oByueHue y
Tem 1 chopmMa 3aHATUI Howmep Ob6bem Howmep O6bem Howmep O6bem
cemecTtpa (4achbl) cemecTpa (4achbl) cemecTtpa (4achbl)
OCHOBHbIE MOHATUS
1 aKcepreTUyeckoro meToaa 7 10 6 2 6 2
aHalnunsa.
CBa3sb akcepreTuyeckoro KIl
2 P SN 4 6 2 6 2
Tennouncnosb3yrwwero
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Homepa H O4yHoe 06y4yeHne OuHo-3804HOe 3aouHoe oby4eHune
H3yHaEMbIX auMmeHoBaHve obyueHme
Tem 1 hopmMa 3aHATUI Homep O6bem Homep Obbem Howmep Obbem
cemecTtpa (vachbl) cemecTpa (4achbl) cemecTpa (4achbl)
3fIEMEHTA N CIOXHON
TepMoaAMHaMNYECKON
CUCTEMBI.
Okcepretnyeckmn Kra
4 TENnonpoLeccos, 7 5 6 4 6 1
OCIOXXHEHHbIX
MaccoobmeHoM
MoBbIWEHNE 3HepreTnyecKom
5 3(p(peKTMBHOCTN B NpoLiecce 7 4 6 4 6 2
nponsBoAcTea bymaru
OCHOBHbIe HanpaBfeHu st No
6 NOBbILLEHWIO 7 8 6 4 6 >
3HeproadeKTUBHOCTM B
LBl
BCEIO: 28 16 8

3.3. NabopaTopHble 3aHATUA
He npegycmoTpeHbl

4. KYPCOBOE NMPOEKTUPOBAHUE

4.1. Llenwn n 3apa4m KypcoBomn paboTbl
He npegycmoTpeHo

5. TEKYLUMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Howmepa OuHoe 0by4eHmne OuHo-3a04Hoe 3ao4Hoe obyueHure

y4e6Hbix dopma Y obyyeHune y
Mozyneit, no

KoTOpEIM KOHTpOJ:IFl Howmep Kon-Bo Howmep Kon-Bo Howmep Kon-Bo
NpoBOAMTCS 3HaHUu cemecTpa cemecTpa cemecTpa

KOHTPOIb

1,2 YCTHBIN oNpoc 7 2 6 2
KoHTponbHas paboTa 6 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKOLLEIOCH

O4yHo-3a04HOE
Buabl CaMOCTOSTENbHOI paBoThi QOuyHoe 06yyeHne 0bydeHMe 3aouHoe oby4yeHue
oby4atoLlerocs Homep O6bem Homep Obbem Homep O6bem
cemecTtpa (4achbl) cemecTpa (4achbl) cemecTpa (4achbl)
YCBOEHMe TeopeTnyYeckoro marepmana 7 10 6 15 6 26
lMoaroToBKa K NPakTUYECKUM 3aHATUSM 7 10 6 15 6 20
BbinonHeHMe KOHTPOSbHOW paboThl 6 10
lMoaroToBKa K 3a4eTy 7 10 6 10 6 4
BCEIO: 30 40 60

7. OBPA3OBATEJIbHbIE TEXHOJNTIOINA

7.1. XapakTepucTvka BUAOB U UCNOJIb3yeMbIX UHHOBaUNOHHbIX (hOpM y4eOHbIX 3aHATUN
He npegycmMoTpeHbl

7.2. Cuctema oueHMBaHUS yCreBaeMoCTH U AOCTUXKEHNN 00y4aloLWMXCA AN NPOMEXYTOYHOMN
aTTecTaumu

TpaguuMoHHas | X GannbHO-penTUHroBas

8. OBECIMNEYEHUE ANCLUMIIUHDbI
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8.1. YuebHasa nutepatypa

a) ocHoBHas yyebHas nutepaTypa

1. CtpenbHukoB H.A. SHeprocbepexeHne [OnekTpoHHbIN pecypc]: y4ebHuk/ CtpensHmkoB H.A.— OnekTpoH.
TeKCcToBble AaHHble.— HoBocnbupck: HoBocnbupcknin rocyaapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET,
2014.— 174 c

2. Kazakos, B.I". QkcepreTudeckme Metoabl OLeHKN 3hPEKTUBHOCTY TENNOTEXHONOMMYECKUX YCTAaHOBOK
[TekcT] : yueb. nocobue / B.I. Kaszakos, N.B. JlykanuH, O.C. CmupHoBa; Npud YMO; CI16I' TYPI1, kad. npom.
TennosHepreTukn. — CI16, 2013. — 93 c.

0) gononHuTenbHasa y4ebHasa nuTepartypa

3. YwakoB B.A. MNMoTeHuman aHeprocbepexeHus n ero peanusaumsa Ha npeanpuatnsax TOK [OneKkTpoHHbI
pecypc]: y4ebHoe nocobue/ Ywakos B.A., Xapnos H.H., Hybuk N.C.— 3neKkTpoH. TEKCTOBbIE AaHHblEe.—
Tomck: ToMCKMI nonnTexHmyeckuin yHmeepcutet, 2015.— 283 ¢

8.2. NepeyeHb y4ye6HO-MeTOAMUYECKOrO 0b6ecnevyeHust AN CaMoCTOATENIbHOM paboTbl
obyyaloLmxcs No AUCLUNIINHE
1. bowukos, J1.M. lNoBbIleHne 3PPEKTUBHOCTH CYLLKM NYTEM MOAEPHU3ALMM NAaPOKOHAEHCATHBIX CUCTEM
OymarogenartenbHbIX, KapToHOoAenaTenbHbIX MallvH 1 roppoarperatos [TekcT]: moHorpadums / J1.M. boinkos;
CIoelrTYPI, kad. npom. TennoaHepretukn. — CIr16, 2014. — 511 c.

8.3. NepeyeHb pecypcoB MHGOPMaALIMOHHO-TENNeKOMMYHUKaLMOHHON ceTu "UHTepHeT",
Heo6XxoAUMbIX 4N OCBOEHUSA AUCLIUNIINHBI
1. OHeprocbepexeHne B TENNO3HEPreTUKe N TENNOTEXHOMNOMMAX:
http://www.gturp.spb.ru/fkl/fpe/kaf/pte/lakomkin/energysave.htm
2. MNopTan no aHeprocoepexeHunto:
http://www.energosovet.ru/stat.php
3. MNepeBog LeMeHTHbIX Neven Ha aHeprocbeperaroLmne TEXHONOru:
http://www.nii-cement.ru/suh.htm

8.4. NMepeyeHb MH(POPMALUNOHHBbIX TEXHONOIMIA, UCNOJIb3YEMbIX NPU OCYyLLEeCTBIIEHUHU
o6pa3zoBaTenbHOro npouecca No gUcuMnsivHe, BKIKYasa nepevyeHb NporpaMMHOro oéecnevyeHns u
MH(POPMALNOHHBLIX CMPABOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHme matepmanbHO-TEXHMYECKON 6a3bl, HeOOXO0AMMOM ANsA OCYyLLEeCTBIEHUA
ob6pasoBaTenbLHOro npouecca no AMcUMnnmnHe
1. AyguTtopusa ¢ MynbTUMEANAHBIM YY4E€OHBIM KOMMIIEKCOM

8.6. UHble cBeaeHUA u (Mnu) MmaTepuansl

KOMI'II:I-OTepHI:Ie npes3eHTauuun, nnakatbl, KatTanoru O60pyﬂ,0BaHVIF|, OEMOHCTPaLUUOHHbIE U
pas3aaTtoYHble MmaTtepuanbl

9. METOANYECKHUE YKA3AHUA ONA OBYYAIOLLIMUXCA NO OCBOEHUIO

ONCUUNTNUHDbI
Buabl y4ebHbIx
3aHATUUN U
caMoCTodATEelNbHadA OpraHI/IsaLIMH AeATernbHOCTU o6y\4arou.leroc9|
paboTta
obyyvaromxces
Jlekuunn PaboTa ¢ KOHCNEKTOM NEKUUIA, MPOCMOTP PEKOMEHAYEMON NUTEpaTypb!
MpakTuyeckme PaboTa ¢ KOHCMEKTOM NEKLNA N MPaKTUYECKUX 3aHATUIA; NOLATOTOBKA OTBETOB K
3aHATUA KOHTPOJIbHBbIM BONPOCaM, TECTOBbIM 3a4aHUAM; PeLLEHMNE pacyHETHO-rpadmn4ecKmnx
3a[laHun; peLleHue 3agay no anropuTmy.
CamocTodaTenbHas | 3HaKOMCTBO C [OMNOMHUTENBHON NUTEPaTypOW, BKMOYAd CrpaBOYHble M3OaHUS,
paboTta 3apybexHble NCTOYHUKN.
Mpu nogroToBke K 3a4eTy Heob6xoAUMO NpopaboTaTb KOHCNEKTLI NEKLNIA 1
NPaKTU4ECKUX 3aHATUN Kypca U pEKOMEHAYEMYIO nUTepaTypy.
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10. ®OHA OLUEHOYHbLIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHOM ATTECTALMA

10.1. OnnucaHme nokasareneun un KputepueB oueHUBaHuUA KOMMNeTeHUMn Ha Pa3finyHbIX 3Tanax nx
CbOpMMpOBaHVIFI, onucaHue LwkKan ougeHnBaHusa

10.1.1. NMoka3aTenu oueHUBaHMA KOMMNETEHLUMN Ha 3Tanax ux ¢popmmpoBaHusi

TeNnnoMcnonb3yLnM npoueccam
pereHepaLun LWEeSoKOB: BbiMapuBaHne
YEPHOTO LEeSIoKa, CKUraHne YepHOro LLeroka
B CPK, nekapboHu13aumnm N3BECTHSIKa;
METOOUK pac4eTOB TEMMOMCNONb3YHLLNX
NpOLIECCOB C UCMONb30BaHNEM, KakK NepBoro,
Tak 1 BTOPOro 3aKOHOB TEPMOANHAMUKMY;
COBPEMEHHbIX TEXHOMNOMMI TENMOTbI U
obopynosaHus B npoueccax LIBI.

Cnoco6eH BbIMONMHUTL TEPMOANHAMUYECKNI
aHanm3 TEXHONMOrMYecKoro npolecca
pereHepaLumn YepHbIX LLIENOKOB AN Yero:
paccuntaTtb akcepreTudeckun KMo cnoxHoro
TEXHOMNOrM4YeCcKoro npotecca 1 BXogsaLwmx B
Hero Tennoncnonb3yloLmMX 311EMEHTOB C
YCTaHOBMEHMEM CBA3N MEXAY HUMU;

Ha OCHOBE MOJSyYEHHbIX Pe3yrnbTaToB
3KCEPreTMYEeCKOoro aHanmaa TeXHONOrnM4ecKkom
CXeMbl pereHepauun LLernokos
cchopmMumpoBaTb TEPMOSUHAMUYECKME U
TexHuyeckne TpeboBaHus K ee
MoepHM3aumm

HdeMoHcTpupyeT BNnageHne metogamm
pacyeTa 3KCepreTMYECKUX XapakTepUCTMK
TENnnoMcnosb3ylLLNX MPOLECCOB C LieNbio
CVHTE3a TENoBON CXEMbI C BbICOKON
CTEneHb TEPMOAMHAMUYECKOTO
COBEPLLEHCTBA TEXHOJOMMYECKOro npoLecca
pereHepauuu LWenokos u
OymarogenatenbHbIX MaLlWH.

Koa HanmeHoBaHue MpencraesneHne
KOMMeTeHL MmN o OLLEHOYHOro OLLEHOYHOro
lMokasaTenu oueHMBaHUS KOMNETEHLNI

(aTan ocBoeHus) cpencTtea cpencTtea B ooHAe

MK-4 (2) [deMoHCTpupyeT 3HaHMe OCHOBHbIX YcTHoe MepeyeHb
byHOaMeHTarnbHbIX 3aKOHOB cobecenoBaHune BOMPOCOB A4S
TEpMOAMHAMUKKKN U Tensonepenayn MpakTnyeckme YCTHOIO
NPUMEHNTENBHO K OCHOBHbIM 3afaHus cobecenoBaHus

(36 Bonpocos)
3apaum (15 wTykK)

10.1.2. OnucaHu1e LWKan U KpUTepUeB OLLeHMBaHUSA C(POPMUPOBAHHOCTU KOMNETEHLUUIA

Kputepum oueHnBaHus chopMMpPOBaAHHOCTU KOMNETEHUUMN

OueHka no Kputepumn oueHuBaHna coopMmMpoBaHHOCTM KOMMETEHLNIA
TpaanLUNoHHOM
Lkane YcTHOEe co6ece,u,osaHV|e
3ayTteHo MonHbIN, ncHepnbIBalLWNA OTBET, SIBHO LEMOHCTPUPYOLWUIA rnybokoe NoHMMaHue
npegmeTa. YMeHME NPUMEHATb TEOPETUYECKNE 3HAHNS NS PELLEHUS NPaKTUYECKNX
3agad
He 3auteHo OTtBeT HenonHbln. MNpy NOHUMaHWK CYLLIHOCTU NpeaMeTa B LefioM NpUCYTCTBYIOT

CyuwleCTBeHHbIE ownbKkM nnu np06enb| B 3HAaHUAX Cpa3y No HECKOJIbKUM TeMaM,

He3HaHve (nyTaHULa) BaXKHbIX TEPMUHOB.

* CywjecmeeHHble owubku — HedocmamoyHasi efybuHa U 0CoO3HaHHOCMb omeema (Harnpumep, cmydeHm He cMoe
MpUMEHUMb meopemuyecKue 3HaHusi Onsi 06bsICHeHUSsT sierieHul, 071l yCmaHO8MEeHUS MPUYUHHO-CIeACMBeHHbIX ces3ell, CpasHeHUs U
Knaccugukayuu seneHul u m.o.).
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* HecywjecmeeHHble owubKU — HerosiHoma omeema (Hanpumep, ynyujeHue u3 suda Kakoeo-rubo HexapakmepHo2o chakma,
O0roIHeHUs NpuU onucaHuu npoyecca, s18MeHusi, 3akoHomepHocmeu u m.0.); K HUM Moaym b6bimb OMHeCeHbl 02080PKU, OOMyU,eHHbIE
npu He8HUMamenbHoCmuU cmydeHma.

10.2. TunoBble KOHTPOIbHbIE 3a4aHUA UNTU UHbIe MaTepuarbl, HeOOXoauMbIe ONA OLEeHKN 3HAHUN,
YyMEeHUM1, HaBbLIKOB U (UNK) onbiTa AeATENbLHOCTU, XapaKkTepu3sylowue 3tanbl hopMupoBaHusa
KOMNeTeHUUn

10.2.1. NMepeyeHb BONPOCOB (TECTOBLIX 3afaHui), pa3paboTaHHbIN B COOTBETCTBUMN C
yCTaHOBMEHHbIMU 3TanaMmu chopMUpoOBaHUA KOMMNETEHLUN

Ne Ne
n/n dopmynupoBka BONPOCOB TeMb
1 | lMpuHuunuanbHasa TeXHONOrMyeckas cxema nosly4eHns cynb@aTtHom Lennonossbl 1
2 | MNMpuHuMnuanbHas annapaTtypHo — TexHoNornyeckas cxema nonyydeHus cynbgartHon 1
Lenmnonossbl.
3 | AnnapaTtypHo — TexHorormyeckas cxema tennopekynepaumoHHON YCTaHOBKN. 2
4 Bapka TexHONorn4eckon Lwensbl 3
5 | lNpouecc cxuranma pactesopa B LIBI 3
6 BblinapuBaHne YepHOro Lesoka. 3
7 | MNpouecc gekapboHU3aUmMmn n3BeCcTHsiKa 3
8 | OcHoBHble NOTPeOUTENN SHEPTMU B NPOM3BOACTBE Dymaru. 3
9 | Okceprus Tennosoro notoka.Onpegenexve. 4
10 | Matematuyeckoe BblpaXeHue Ans 3KCeprum TennoBoro NoToka 4
11 | DkcepreTMyeckue NoTepU U NX MaTeMaTUYECKOE BblpaXKeHue 4
12 | Bkcepretndeckun KMNO rennoodbmeHHoro annapara 4
13 | BkcepreTndeckun KM cnoxHon TepMogMHaMUYeCcKom CUCTEMBI 4
14 | YoenbHbI TENNOBOW NOTOK, NepeAaHHbIn (BOCNPUHSTHIN) B i-OM TENNTOOOMEHHUKE. 5
15 | lNMpurepeHHbI TENTOBOM NOTOK AN i-0ro TenyioobMeHHOro annapaTta 5
16 | CpegHeTepMogMHaMunyeckas TemnepaTypa (TodHoe W MpubnmkeHHoe 3HayeHve Ans 5
npoeccos ¢ ha3oBbiM 1 6e3 ha3oBoro nepexona).
17 | Okcepretndeckun KIMO ons cnoxHow TepMOAUHAMUYECKON CUCTEMbI Yepes NpUBEAEHHbIe 5
TENnnoBble NOTOKU
18 | MatemaTunyeckoe BblpaXXeHune nsd Aonu NogBeAeHHOW JKCeprumn B i-OM TennoobMeHHUKe K 5
obLler nogsegeHHON 3KCeprum B CUCTEME.
19 | MatemaTunyeckoe BblpaxeHue cBs3un akcepreTnyeckoro K cnoxHon TepMogmHaMmnyeckon 5
cuctembl ¢ KINMO ee anemeHToB
20 | TennoOBMEHHMK CMELLEHUSI 6
21 | AgmnabaTmyeckun camoncnapuTenb 6
22 | BbinapHon annapar. 6
23 | SKcepreTnyeckmMe XxapakTepUCTUKM OCHOBHbIX 3HepronoTpebnsoLmx npoLeccos. 7
24 | AHanus akcepreTMyeckmx yHKLMOHaNbHbIX rpynn NpovM3BOACTBA Lennonosbl. 7
25 | OcepreTuyeckne xapakrepucTmkn yHKUMOHANbHbIX rpynn cywmnnbHon Yactn 6OM. 8
26 | TennoBaga obpaboTka YepHoro wenoka B CPK. 9
27 | OJekapboHusaumns n3sBecTHsKa. 9
28 | BbinapusaHve YyepHoro Lernoka 9
29 | Bapka TexHOOrM4eckou Lenbl. 9
30 | AHanu3 sKcepreTu4eckux KodMULNEHTOB MONE3HOro AeUCTBUA (PYHKUMOHAmMbHbLIX rpymnr 8
cywmnbHon Yactn M.
31 | OcHOBHble HampaBneHUs MOBbIWEHUS CTENeHn TepMOAUHaMMYECKOro COBEpLUEHCTBa 8
TEXHOMOrM4yecKoro npowecca cywunsHon Yactu M.
32 MpakTnyeckas mogepHusaumns cywmneHon Yactn 50M. 8
33 | CywwmnbHasa vyactb BOM . 8
34 | NMpobnembl peanu3auny MOBbLILEHWUS pereHepauun TEMOTbl B NpoLeccax CyLMITbHON 9
yactu M.
35 | OcHoBbI TEXHONOrMU NepepaboTKM YEPHOTO LeNokKa. 9
36 | TexHonornmyeckas cxema nepepaboTku YepHOro Lernoka 9

BapuaHT TMNOBbIX 3af4aHuK (3agaY, kelcoB), pa3paboTaHHbLIX B COOTBETCTBUM C YCTAHOBIEHHbLIMU
3aTanamu (hopMUPOBaHUA KOMNETEeHLMIH
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Ne
n/n

YcnoBusa TMNOBbLIX 3aaad (3agay, kemcos)

OTBeT

Onpepgenutb akcepretndeckun KMNO v akcepretuyeckme
notepu AnNd NapoBOro kanopudgepa BTOPUYHOrO
nogorpesa BO3dyxa B KOHOWLMWOHeEpe ANsi XONOAHOro
nepvoga roga . lNMyctb Bo3ayx ¢ pacxogom G = 20000 kr
/ Yac HarpeBaeTcs B kanopudgepe ot tH =16 °C go tk =
19 °C napom npu Temnepatype tn = 100 °©C.
Tennoémkoctb Bo3ayxa Ce = 0,92 k[x / kr- rpag. Tx =
245 K.

Mpouecc apguabaTtudeckmii (6e3 oTBoga TEMMOTbl B
OKpyxatoLLyto cpeay).

Tennoeou 6anaHc kanopughepa
Qo =QH =G - Cs - (tk -tH)= 20000 -
0,92 - (19 - 16) = 55308 k[dx / vac
Okcepeemuyeckull banaHc Kanopugepa

MepepaHHas akceprust BOAAHbIM Napom B
Kanopugepe

AE0=Qo-(1-Tx/To)=55308 - (1 -
245/ 373) = 18980 Kl / yac,
rae To - cpegHeTepMmognHamMmmnyeckad

TemnepaTypa KoHAeHcaLumn BOgAHOMO
napa To=tn =373 K

Bocnpunartas

Kanopudgepe

AEH=QH - (1—-Tx/TH)=55308 - (1 -
245/290,5) =8663 k[x/yvac, roe

aKceprua BO3QyXOM B

TH - cpegHeTepmMoavHamMumyeckas
TemnepaTypa HarpeBa BO3gyxa B
Kanopudgepe

TH=[(tk +1tH)/2] +273 =290,5K
Okcepretnyeckni KN kanopudepa
n=AEH/AEo =( 8663/ 18980) - 100 =

45,6 %
OkcepreTmyeckme noTepu B NapoBOM
kanopudgepe

M= AEo - AEH = 18980 — 8663 = 10317
kO / yac.

B YCNoBMSIX nNpeablayLiero
TennoobMeHHWKe CMELIEeHUs HarpeBaeTcs  BO34yX
(pnc.5) ¢ napametpamu B Todke 1 BO3OyxXxOM C
napametTpamum B Touyke 2. Ha puc.5 npuHATHI
cnegywowmne obo3HayeHus: ana Todkn 1 - Gy, ir T1 —
COOTBETCTBEHHO pacxod, YyaeNnbHas SHTanbnus, wu
TemnepaTtypa HarpeBaemoro BO3dyxa Ha Bxode B
TEnnooOMeHHUK; onsa Toukn 2 - Gz, iz, T2 — pacxog,
yaenbHas 3HTanbnus, Temnepatypa Bo3dyxa Ha Bxode
B  TennoobmeHHuk; Gs, iz ,Ts - pacxon, ygenbHas
SHTanbnug, Temnepartypa nNoToka BO3dyxa Ha BbIXo4e
u3 TennoobMeHHMKa cMeleHus. [na npuBegeHus
paccmaTpvBaemMoro npouecca tennoobmeHa (puc. 1 - a)
K mpoueccy B peKynepaTMBHOM (MOBEPXHOCTHOM)
TennoobMeHHVKe  YCNOBHO  pa3obbemM  BbIXOOHOM
(HarpeTbIl) noTok (puc.1 - 1 6) Ha gBa: oauMH No macce,
paBHOW HarpeBaemoMy MOTOKY, ApPYroW - Mo Macce,
paBHOW oxnaxgaemomy. Npu aTom aons o6omx NoToKoB
TemnepaTtypa BO3Jyxa Ha Bbixode M3 TennoobMeHHuKa
cmeweHus Ts - idem. [lMpouecc B TennoobMeHHuke

npumepa nyctb B

agnabaTtuyecknin.YmcneHHble BEJINYUHbI
B3aUMOENCTBYIOLLNX NOTOKOB npu NPUHATBIX
0603Ha4YeHusXx:

G1=1000 kr / vac, i1 =41 kx / kr, T1 = 295 K;
G2 =800 kr / vac, i2 =68 k[Ix / kr, T2 = 301 K;
G3=1800 kr / vac, iz= 53 kx / kr, Tz =297.7 K.

Tennoeol 6anaHc mernoobMeHHUKa
cMeuwieHus

QH =Gz - (i3 -1i1) =1000 - (53,0 -41,0) =
12000 k[ /u4ac
Qo = G1 - (i2 - is) = 800
12000 k[x / vac

Okcepeemuyeckuli banaHc
mennoobMeHHUKa CMEeWeHUSs

- (68 — 53) =

MepenaHHasi aKCepPrusi ropsvnM BO34yXOM
B TENNOOOMEHHUKE CMELLEHNS

AEo=Qo:-(1-Tx/To)=12000 - (1 -
273 / 299,35) = 1056,3 k[Ix / vac,

roe To - cpegHeTepmoguMHamudeckas
TemnepaTypa OxnaxgeHus Bo3gyxa oT
TemnepaTypsbl T2 4O TemnepaTtypbl T3

To=(T2+T3)/2=(301+297,7) /2 =
299,35 K

BOCﬂpI/IHﬂTaﬂ 3Kceprma  BO3QyXOM B
TENOoOBMEHHMKE CMeLLeHUsI

AEH=QH - (1=Tx/TH)=12000 -(1-
273 /296,35 )=9455 K[/ uac, roe

TH - cpegHeTepMogvMHaMmyeckas

POa
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TeMneparypa Harpesa BO34yXa B
TennoobMeHHMKE CMeLLeHUs

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

Okcepretnyeckui Kr tennoobmeHHuka
cMeLleHus

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

OkcepreTuyeckne norepu B
TennoobMeHHVKE CMELLIEHUS

M=AEo-AEH = 1056,3 — 945,5
=1108 kM / yac.

Ananus Tennonpouecca B
TennoobMeHHVKe CMeLLEHUS NoKa3bIBaeT,
yTo akcepreTmyeckmn KI1O npouecca
[0CTaTo4HO BbICOK (89,5%).

10.3. MeTtoguyeckue matepuansl,
onpegensowme npoueaypbl OleHMBaHUA 3HAHUW, YMEHUN, BrnaaeHun (HaBbIKOB U (Unu)
NpPaKTU4YeCcKOro onbiTa AeATENIbHOCTU), XapaKTepu3yLWmX 3tanbl POopMUPOBaHUS KOMNETEHL NN

10.3.1. YcnoBusa Aonycka 06y‘-lal0I.I.l,eI'OCﬂ K caayde 3aveTa U nopAaaok nukBnaaummn aKagemmu4yeckom

3a40J1KeHHOCTH

MonoxeHne o npoBeAeHnn TeKyllero KOHTpOond ycneesaemMoCTu U I'IpOMG)KyTO‘-IHOI;I artTectauum

obyuatomxcs

10.3.2. ®opma npoBeAeHUs1 NPOMEXKYTOUYHOM aTTecTauum No gUcCLUNInHe

ycTHas | X

10.3.3. OcobeHHOCTN NpoBefeHUA 3a4eTa

NMCbMEeHHasA

KOMMNbOTEPHOE TECTUPOBAHNE nHas*

BpeMﬂ Ha noAaroToBKy 20 MWH, B 3TO BpeMA BXOOUT NOoArotoBka OTBETa Ha TeOopeTUuHecCKue BOrMpoOChbl U
peweHne 3aaayn. K OTBEeTYy npunaraeTcs NMUCbMEHHbIA KOHCMEKT.
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