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1. BBEOEHME K PABOYEN MPOrPAMME AUCLUMIIUHbI

1.1. MecTo npenogaBaemMon QUCLUNIIMHbLI B CTPYKType obpa3oBaTenbHON NporpaMmmbl

BasoBas I:l Ob6s3aTenbHasa I:I [JononHuTensHo

Bnok 1: AaBnseTca hakynbTaTBOM

BapwnatusHas IZl Mo BbIGOPY IZI

1.2. Uenb gncumnnuHsbl

CdopmumpoBaTb komneTeHUMn oby4atoLlerocs B 06rnactu pacyeTta u NpoekTUpoBaHus
TEennomMaccoobMeHHOro 060pyaA0BaHUS, ero KOHCTPYKLMM N IKCMyaTaumio Npu MMHUMarbHbIX 3aTtparax
3HEepreTMYECKNX, MaTepmanbHbIX N TPYLOBbIX PECYPCOB

1.3. 3agaum gucumnnuHbl
e PaccMoTpeTb pasnuyHble TuMnbl TennoobMeHHOro 060pyAOBaHUA aBTOHOMHBLIX 3SHEPreTUYeCKMX

yCTaHOBOK
e PackpbiTb  NPUHUMUMBI  KOHCTPYKTMBHOIO UM MOBEPOYHOIO  pacyeToB  TEMNioMacCoOGMEHHOro
obopyaoBaHus

e obecne4veHne HagEeXHOM U SKOHOMUYHOW paGOTbI TennoobMeHHOro OGOpyﬂ,OBaHMﬂ

1.4. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06y4YeHUs O AUCLUNIIMHE, COOTHECEHHbIX C
nraHUpyeMbiMK pe3yribTaTaMU OCBOEHUSA obpa3oBaTesibHOW NporpamMmbl

OTtan
Koa
dhopmMmrpoBaHus
dopmynumpoBka KOMMNETEHLMM
KOMMeTeHL MM

KOMMeTeHL MK

MK-3 CnocobHocTb K paspaboTke  MeponpusTUin  no 2

COBEPLUEHCTBOBAHWNIO TEXHONOMMN NPOM3BOACTBA

MnaHupyemble pe3ynbTaTtbl 06y4YeHus

3HaTb:

1) 3aKkOHbl M OCHOBHblEe (PU3UKO-MATEMaTUYECKNE MOAENM nepeHoca TEnnoTbl NMPUMEHUTENbHO K
COBPEMEHHbIM  MeTodaM  UCCrefoBaHMs U OUeHKM  paboTbl  TENNOTEXHUYECKUX U
TeNnnoTeXHONOrMYeCKMX YCTaHOBOK U CUCTEM;

2) npobnembl PEKOHCTPYKLMU WM MOOEpHM3auuMM SHepreTmyeckoro obopyaoBaHus  OOBLEKTOB U
COOPY>XEHUIN TEMMO3HEPTreTUKM;

YmMeTb:

1) nnaHWpoBaTb M CTaBUTb 3a4ayn UccrenoBaHus, BblbnpaTtb MeToAbl 3KCnepMMeHTanbHON paboTbi;

- MPUMEHSATL COBPEMEHHbIE METObl UCCIef0BaHNS;

2) NpoBOAUTbL TEXHWYECKWE pacyeTbl MO MPoeKTaM, TEXHUKO-OKOHOMUYECKOrOo U (PYHKLMOHAanNLHO-
CTOMMOCTHOrO aHanuaa 3aMEKTUBHOCTN MPOEKTHBLIX PELLEHN;

3) paccuuTbiBaTb MepefaBaemMble TennoBble MOTOKM C Lenbilo  MHTeHcuduKkaumMm npoLeccos

TennomaccoobmeHa, obecnevyeHnss HopmarnbHOrO TemnepaTypHOro pexvuma paboTbl 3reMEeHTOB

obopyaoBaHUs 1 MUHUMK3aLUK NOTEPb TENMOThI.

Bnapets:
1) ocHOBamu pacuyeTa MpPOLECCOB TEMMonepeHoca B dNeMeHTax TEeMNOTEXHUYECKOro n Tennotex-
Homoruyeckoro o6opyaoBaHus;
2) paspaboTKon METOAMUK U OpraHusauunii NPOBEAEHNS SKCNIEPUMEHTOB U UCMbITAHWUA, aHanM3oM KX
pes3ynbTaToB.,;
3) obecneyveHnem 6ecnepeboliHon paboTbl, MpaBUNbHONM JKCMyaTalunMmn, peMOHTa U MOAepHM3aLmMm
3HEepreTnYecKoro, TeNNOTEXHUYECKOrO 1 TENNOTEXHONOIMYECKOro 0bopyaoBaHus;

MK-5 CnocobHocTb K onpeaenexunto noTpedbHoCTH
NPOM3BOACTBA B TOMMMBHO-3HEPreTUYECKUX pecypcax,
000CHOBaHMIO MeponpuATUi no 3KOHOMUN
3HepropecypcoB, pas3paboTke HOPM MX pacxoAa,
pacyeTty notpebHocTen npon3BoaCcTBa B
3Hepropecypcax
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Koa OTan
dopmMmpoBaHus
dopmynumpoBka KOMMNETEHLIMM
KOMMEeTEHL MM KOMMeTeHLMM

MnaHnpyeMble pe3ynbTaTbl 06y4YeHus

3HaThb:

npobnembl 1 3aga4n SHEPro-un pecypcocbepexeHust; nepeaoBbie MeToAbl Nepegayvn u noTpedneHuns
3Heprum n sHeprocbeperatoLiee obopyaoBaHMe; METOALI NPOBEAEHUS SHEPreTUYEeCKMX obcrenoBaHNi
notpebutenen aHepreTU4eCKUX pecypcoB; TUMNOBbIE 3HeprocbeperatoLmne MeponpusTs B
TENNO3HEpPreTuKe, TENNOTEXHMKE N TENITOTEXHOOMMK

YmeTb:
OLEHMBATb 3HepPreTUYeckyto apeKTUBHOCTL 060PYAOBaHNS, TEXHONOMMYECKNX YCTaHOBOK, MPON3BOACTB;
OLEHMBATb 3KOHOMUIO SHEPTrETUYECKMX PECYPCOB 3a CYET NPOBEAEHMS SHEprocGeperarLLmMX MepPONnpUATUN

BnapeTb:
MEeToAMKaMN COCTaBIEHNS U YrnyGreHHOro aHanns3a aHepretTudecknx 6anaHcoB annapartos,
TEXHOMOrMYECKNX YCTAaHOBOK, NPOMBbILLMEHHbIX NPEANPUATUN N KOMMYHarnbHbIX NOTpebutenemn

1.5. AncumnnuHbl (NPakTUKK) o6pa3oBaTenbHON NPOrpaMmbl, B KOTOPbIX 6bINIO HaYaTo
chopmMmpoBaHue KOMNeTeHUMN, ykasaHHbIX B n.1.4:
e [loBbllWweHWe sHepreTnyeckon adPEKTUBHOCTN TEMNTOMaACCOOOMEHHbIX MPOLIECCOB Y YCTaHOBOK
(MK-3)
e HoBble meTOAblI MHTEHCMUKALMKM KOHBEKTUBHOMO Tennoobmena (MK-3)
e PacyeT u npoekTupoBaHue TennoMaccoobmeHHbIx yctaHoBok (IMK-3)
o TennomaccoobmeHHble NPOLIECCHI CYLLIKM U CyLunnbHble ycTaHoBkM (MMK-3)
e Tenmno n maccoodbmeHHoe o6opyaoBaHne B 6noaHepretukn (MK-3, MK-5)
¢ TennomaccoobmeHHbIe NpoLecchl BbiNapku 1 BbinapHble ycTaHoBku (MK-3)
e [lpobnembl aHepro- u pecypcocbepexeHuns B TENNOIHEPreTuke, TENNOTEXHNKE WU TENSIOTEXHOMOMMU
(MK-5)
e DBonouus passutusi TennoMaccoobmeHHoro obopygosanus (MK-5)

2. COOEPXAHWE OUCLINMJINHDbI

O6bem (4achl)

HaumeHoBaHve u cogepxaHve oS .88 88
y4ebHbIX Mogyrnen, TeM 1 OpM KOHTPONS :% o % % o % o
°g|°8g| 8%
Yye6HbIN Mogynb 1. Mpouecchl Tennoo6mMeHa B TenNs1I006MeHHOM 060pyaoBaHUU
Tema 1. Knaccudumkaumm TennoobmMeHHbIX annapaToB. TennoHOCUTENn u nx 7 8
cBoncTBa. Pac4éTtHble ypaBHEHUS TennoobMeHa.
Tema 2. Cnocobbl NOBLILWEHMS 3HEPreTUYECKON 3OPEKTUBHOCTN TENTOOOMEHHOIO 7 8

000pyaoBaHUA 1 MHTEHCMdUKaUMK TennoobmMeHa.

Tekywmn koHTponb 1 (TecTupoBaHue) 1

Y4eGHbI Mogynb 2. KOHCTPYKUMM TennooGMeHHbIX annapaToB

Tema 3. Napo — 1 razoxmgKocTHble TennoobmeHHble annapaTel. Knaccndukauus.
KoHcTpykunm. KoHCTpYKUMOHHBIE MaTepuansbl. TpybyaTtbie Tennoo6MeHHNKN. 7 8
CnupanbHble TennoobMeHHWKW. MNMnacTnH4aTble Tenno0OMEHHMKN.

Tema 4. XKnaokoCTHO-KMOKOCTHbIE TennoobMeHHble annapatsl Knaccudpukaumsi.
KoHcTpykuum. KoHCTpYKUMOHHbIE MaTepurarnbl. Oco6eHHOCTU CBOpKU.
Cdbepbl npumeHeHus. TpyGyaTtblie, cnuparnbHble, NnacTuHYaTbie
NnoBepXHOCTU HarpeBa. HanGonee pacnpocTpaHéHHble TENIOHOCUTENN.

Tema 5. Na30-ra3oBble U CMeCUTENbHbIE TEMNOOOMEHHLIE annapaTbl
Knaccudpumkaums. KoHcTpykuun. KOHCTPYKLMOHHBLIE MaTepuansl. TpybyaTble
W NnacTuH4YaTble NOBEpPXHOCTU HarpeBa Cdepbl NpuMeHeHus. Cnocobbl
narotoBrieHusl. CBoncTea TennoHocuTenen. . PereHepaTtuBHbie u 8 9
pekynepaTuBHbIE KOHCTPYKUUM (MpeumyLlecTBa n HegocTtaTtku). [pobnemsl
akcnnyataumn. TennoobmeH npu asoBom nepexoge. CMecuTenbHble
TennoobmMeHHble annapatbl. Cdepbl NPUMEHEHNS.

TeKkywWwMin KOHTpOnb 2 (TeCTUpOBaHUE) 1
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O6bem (4achl)
HaumeHoBaHwue v cogepxaHue oS |.88 g8
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOrs z % g z % z 5
°5g |°sg| &
¢} ® 5 ® 0
Yy4yeb6HbIN Mogynb 3.PacyeT TenNoOO6GMeHHbIX annapaToB.
Tema 6. TennoBown, KOHCTPYKTUBHbLIV U TMAPaBANYECKUI (a3POANHAMNYECKNIA) 8 9
pacy€Tbl TeNOOOMEHHMKA.
Tema 7. PacyéT Ha npoYHOCTL. [MoBEPOYHLIN PacyET. 8
Tema 8. OcobeHHOCTM TennoobmeHa 1 pacHETOB CMECUTESbHbBIX TENITOOOMEHHbIX 8
annaparos.
TeKywWwmnn KOHTpoIb 3 (TECTUPOBaHUE) 1
MpomexyToyHas aTTecTaums No AUCUMNIINHE (3a4€eT) 8 4
BCEIro: | 72 72
3. TEMATUYECKWU NMJN1AH
3.1. llekunn
Homepa OuyHoe 06yyeHue Ou4Ho-3a04HOE 06yyeHne 3aoyHoe oby4veHune
usyiaembixTem | S0P | (e | coweora | (mow) | coworpa | (imew)
1 4 1
2 4 1
3 4 1
4 4 1
5 4 1
6 4 1
7 4 1
8 4 1
BCEIO: 8
3.2. NMpakTnyeckme n ceMMHapcKme 3aHATUS
o 6 OyHo-3a04HOE 3aoyHoe
Howmepa HHOE obyHeHne oby4eHune 0oby4eHne
n3y4yaembl HammeHOBaHmev Homep Homep Howmep
n popma 3aHATUN Obbem Obbem O6bem
X TEM cemecT cemecT cemecT
(4achbt) (vachbt) (vachbt)
pa pa pa
Mpoueccbl TennoobmeHa B
1,2 TennoobMeHHOM 2 2
obopygoBaHun
3 Mapo — 1 rasoxuaKoCcTHbIE 5 5
TennoobMeHHble annaparbl.
4 KnOKoCTHO-XKMOKOCTHbIE 5 5
TennoobMeHHble annapartbl
[a30-rasoBble U
5 CMecuTEelbHble 2 2
TennoobMeHHble annapartbl
6 Pac4éTt napoxXnaKoCTHbIX 5 4 4 5
annaparos.
6 Pac4éT raso-kXnaKkoCTHbIX 5 4
annaparos.
6 Pac4éT Bogo-BoAsHbIX 5 4 4 5
annaparos.
8 Pac4éTt cmecuTenbHbIX 5 4 4 5
annaparos.
7 PacuyéT Ha NpoYHOCTb 2 4 4 5
TENNO0OOMEHHWKOB.
BCEIO: 28 8

3.3. JlabopaTtopHble 3aHATUA

POa
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He npegycmoTpeHbl

4. KYPCOBOE NMPOEKTUPOBAHME

He npegycmoTpeHo

5. TEKYLUMW KOHTPOJlb YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuyHoe 06y4eHne OtHo-3a04Hoe 3aoyHoe 06yyeHne
y4eBHbIX dopma Y obyyeHue Y
Moayneu, no KOHTpONs
KOTOpLIM ’ Y Howmep Kon-Bo Howmep Kon-Bo Homep Kon-Bo
npoBoaunTCA 3HaHU1 cemecTpa cemecTpa cemecTpa
KOHTPOJIb
1,2,3 TecTupoBaHue 2 3
6. CAMOCTOATEJIbHAA PABOTA OBYHYAKLLEIOCA
. OuHoe obyyeHue OuHo-3804HOe 3aou4Hoe 06yyeHne
Buabl camocToaTenbHoOM paboTol Y obyyeHuve Y
o6yqa}ou.|,eroc;| Howmep Obbem Howmep O6bem Howmep O6bem
cemMecTpa (4achbl) cemecTpa (4achbl) cemecTpa (4achbl)
[NoarotoBKa K NEKLUMOHHBLIM 3aHATUAM 4 26
[MoaroToBKa K NPakTUYECKUM 3aHATUSM 2 36 4 26
lMoaroToBKa K 3a4eTy 2 8 4 4
BCEIO: 44 56

7. OBPA3OBATEJIbHbIE TEXHOJNTIOINA

7.1. XapaKktepMcTuKa BUAOB U UCMONb3yeMbIX UHHOBALMOHHBLIX (hOPM y4eOHbIX 3aHATUN

O6beM 3aHATUN
B MHHOBALMOHHbIX hopMax
HaumeHoBaHne (4acsl)
BnAoB Wefé”b'x Mcnonbayemble MHHOBALMOHHbIE (DOPMBbI o o @ o @
3aHATUN o 3 R o3
Qu Q o )
F Z 32 32
o3 Sa g SRy
] ® 0 ® 0
MpakTuyeckne | Ouckyccus, paboTa B rpynnax 28 8
N ceEMUHapcKue
3aHATUSA
BCEIO: 28 8

7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n DOCTUXEeHUN OGy‘-IaIOLIJMXCH Ana HpOM&)KYTOqHOﬁ
aTTecTauuun

TpaguuMoHHas | X BGannbHO-penTUHroBas

8. OBECINEYEHUE OUCLUUNJIUHDBI
8.1. YuebHasa nutepaTtypa
a) ocHoBHas y4yebHasi nuTepaTypa
1. EnudbaHos B.C. TexHunyeckas TepmoguHamMuka u tennonepenada [ONEKTPOHHbIM pecypc]: MmeToandeckmne
pekomeHgauun/ EnundpaHos B.C., CtenaHoB A.M.— 3neKTpoH. TekcToBble AaHHble.— M.: MockoBckas
rocygapcTtBeHHas akagemus BogHoro TpaHcnopra, 2013.— 41 c,
Pexum goctyna - IPRbooks -http://www.iprbookshop.ru/46860

0) pononHuTenbHasa yyebHas nutepartypa

1. TennomaccoobmeHHoe obopypoBaHme TOC n ASC: yuebHoe nocobue/ B.A. Cycrios, B.H. benoycos, C.B.
AHTydbEB, E.H. 'pomoBa, A.H. KyaHeuos, B.A. KyumuH, C.H. CmopoguH. — CI16.: CMN6ITYPIT, 2015. — 83 c:
un. 6,

Pexvm goctyna - OnekTpoHHas bubnuoteka MeToguvecknx ykasaHum, y4ebHo-MeToan4eckux nocobmn
BLUTO http://nizrp.narod.ru/metod/kpte/12.pdf

8.2. NepeyeHb y4eOHO-MeTOANYECKOro o6ecnevyeHns Ans caMmoCcToATeNIbHOM paboThbl
00y4YarLWMXCA NO AUCLUNIINHE
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1. bovikoB JI.M. TlloBbiweHne 3SPAHEKTUBHOCTN CYLLUKM NyTeM MOAEepHU3aLMM MapoKOHAEHCATHbIX
cuctem GymarogenarternbHbIX, KapTOHOAeNaTenbHbIX MawnH 1 rocppoarperatos — Cl6: CM6IrTYPI,
2015.

2. borikos J1.M. MNoBblweHne 3hHEKTUBHOCTU CYLLKM NyTEM MOAEPHM3aUMN NAapOKOHAEHCATHbIX
cuctem bymarogenartenbHblX, KapToHogenaTenbHbIX MallvH 1 rocppoarperatos — Cl16: CM6IrTYPI,
2014.

3. bBbenoycos B.H., Cmopogun C.H., CmupHosa O.C. Tonnueo n Teopusi ropenuns. Yactb |. Tonnmeo —
Cre: CrnerTypr, 2013. 85c.

4. bBbenoycos B.H., CmopoanH C.H., CmupHoa O.C. Tonnueo u Teopus ropenus. Yacte Il. Teopus
ropeHus — Cl6: CrerTyprri, 2013. 141 c.

5. MoscecsiH B.J1., Mypaud A.®., MBaHoB A.H. MNpodunbHO-nnactTuH4aTbie TennoodmeHHukn - Cl16:

CrerTyPIl, 2002

8.3. MNepeyeHb pecypcoB nHhOpPMaLMOHHO-TENEKOMMYHUKaLMOHHOM ceTu "UHTepHeT",
Heo6XxoAUMBbIX AN OCBOEHUA AUCLMMNIIUHDI
1. http://www.iprbookshop.ru/ IPRbooks
2. http://nizrp.narod.ru 3nekTpoHHas Gubnunoteka METOANYECKNX YKa3aHUN,
yyebHo-meToanyeckux nocobun BLUTS
8.4. NepeyeHb NH(POPMALIMOHHbIX TEXHOJIOMMI, UCMOMb3YeMbIX NPU OCYLLEeCTBNeHUU
oGpa3oBaTenbHOro npouecca Nno gMcUunimnHe, BKIKO4Yasa nepevyeHb NPOrpaMMHOro obecnevyeHus u
MH(OPMaLMOHHbIX CMPABO4YHbLIX CUCTEM
1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013
3. AutoDesk AutoCad 2015

8.5. OnucaHme matepnanbHO-TeEXHMYECKON 6a3bl, HEOGXO0AMMOM NS OCYyLLeCTBIEHNA
obpasoBaTenbHOro npouecca no AUCLUMNIINHe
1. JlekumoHHas ayguTopusi C MynbTUMEAUNHBIM Y4eBHbLIM KOMMIEKCOM, BUAEONPOEKTOP C 3KPaHOM
2. YyebHas nabopaTtopus TennomaccoobMeHHOro o6opyaosaHus, 3 NabopaTopHbIX YCTaHOBKM
3. KomnbloTepHbIl Knacc
4. JlabopaTtopust TennocHabxeHus

8.6. UHble cBepeHMA u (unu) maTepuansl

KomnbloTepHble Npe3eHTaunm, AeMOHCTPaLMOHHbIE NNakaTbl, 06pasLbl 06opynoBaHus, obpasubl
NOBEPXHOCTEN HarpeBa, MoAenu.

9. METOANYECKHUE YKA3SAHUA ANA OBYYAKOLLMUXCA MO OCBOEHUIO

ONCLUUMITIUHBI
Buabl y4ebHbIx
3aHATUUN U
camMocToATeNbHadA OpraHmaauMﬂ AeATernbHOCTU o6y\4arou.leroc9|
pabota
obyyvaromxces
Jlexkumm OcBoeHve neKUMOHHOro maTtepuana obydvalowumcsa npeanonaraeT cneaywolime
BuUabl paboT:
e npopaboTka pabo4vel MporpamMmbl B COOTBETCTBUM C LeNAMU, 3agadvam,
CTPYKTYPOM U coaepXaHnem QUCLUNIUHBI;
e  KOHCMEKT NeKUMI: KpaTKo, CXeMaTU4YHO, NocriegoBaTenbHO (OUKCUPOBaThb
OCHOBHble MOMOXEeHUs, BbIBOAbl WM (POPMYNMPOBKKU; MOMeYaTb BaXHble
MbICINN, BbIAENATH KMOYeBbIE CIOBA, TEPMUHbI.
Ecnn camocTtoaTensHO He ymaéTtcsa pasobpaTbCca B Martepuane, Heobxoommo
cchopmynupoBaTe BOMPOC M 3adaTb NpenofaBaTenio Ha KOHCyfbTauuuM WM Ha
NpaKkTU4ECKOM 3aHATUN.
MpakTnyeckune Ha npaktuyeckmx 3aHATUSIX PasbsACHSITCA TeopeTUYecKMe MOJSIOKEHUSA Kypca,
3aHATUSA oby4yarolmecss oBrnageBalOT HaBblkaMU MPOBEOEHUSI TEMNNIOTEXHUYECKUX PacYETOB,
HaBblkamu cbopa, aHanuM3a W 006paboTkM MHopMauun AN  NpUHATUSA
CaMOCTOSITENbHBIX PELLEHUIA.
MoproToBKa K NPaKTUYECKUM 3aHATUAM NpegnonaraeTt cnegyolme Buabl paborT:
e paboTa C KOHCNEKTOM NEKLUIA;
e MOArOTOBKA OTBETOB K KOHTPOSIbHLIM BOMPOCAaM, TECTOBLIM 3a4aHusIM.
CamocTosATenbHas CamocTtosTenbHas paboTta npegnonaraeT paclUMpeHne 1 3akpenneHve 3HaHum,
paboTa YMEHMWI N HABbLIKOB, YCBOEHHbIX Ha ayAUTOPHbIX 3aHATUAX NMYTEM CaMOCTOSTENbHOM
npopaboTkn y4e6HO-MEeTOANYECKMX MaTEPMAOB.
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Buapbl y4ebHbIx
3aHATUN 1
camocTosiTenbHas
paboTa
oby4aroLmxcs

OpraHmsau,Mﬂ OeATelIbHOCTU o6yqa+ou.leroc;|

npopaboTaTb KOHCNEKThI

Mpn nogroToBke K 3a4eTy HeOOXOOUMO O3HAKOMUTLCA MNepevyHeM BOMPOCOB,
NeKUnMn n npakTUYECKUX 3aHATUN,
nitepatypy, NoOAy4YMTb KOHCYNbTALUMIO Y NpenogaBartens.

pEeKoMeHayemyto

10. ®OH[ OLIEHOYHbIX CPEOCTB ANA NPOBEAEHUA NPOMEXYTOYHOM

ATTECTAUUUN

10.1. OnucaHue nokasartenen u KputepueB oueHnBaHuA KOMMNeTeHUUN Ha Pa3nmnYHbIX

dTanax ux

c¢opmupoBaHus,

onuncaHue LwkKan oueHnBaHusA

10.1.1. NokasaTenn oueHMBaHMA KOMMETEHLMN Ha 3Tanax ux coopmmpoBaHus

Kopn,
KOMMeTeHuun
(aTan
OCBOEHWS)

lMokasaTenu oueHMBaHNA KOMNETEHLNN

HanmeHoBaHne
OLIEHO4YHOrOo
cpencrea

MpenctasneHve
OLleHOYHOro
cpencrtea B

doHge

NK-3 (2)

[MoHMMaeT 3aKkOHbl M OCHOBHblE (U3MKO-
mMaTemaTtumyeckue mogenu nepeHoca
TEeNnoTbl NPUMEHUTENBbHO K COBPEMEHHbIM
MeTodaM MCCneaoBaHuUs U OUeHKM paboThbl
TEeNNOTEXHUYECKNX N TENNOTEXHONOMMYECKNX
yCTaHOBOK " cucTem, npobnembl
PEKOHCTPYKLMM n MoaepHM3aumm
3HepreTnyeckoro obopyaoBaHns 06bEKTOB
N COOPYXEHWI TENNO3HEPreTUKN.

CnocobeH nnaHuMpoBaTb W CTaBWUTb 3adauu
nccnegoBaHus, BbIOMpaThb meToapl
3KCnepuvMeHTanbHon paboTbl, MNPUMEHATb
COBPEMEHHble ~ MeTOoAdbl  UccregoBaHus,
IPOBOAUTE TEXHUYECKUE pacyeThl [0
IIPOEKTaM, TEXHUKO-DKOHOMHYECKOI'O U
(YHKITMOHATTEHO-CTOMMOCTHOTO aHaJIH3a

3¢ (HEeKTUBHOCTH MPOEKTHBIX PEIICHUH,
paccyuTbiBaTb nepeanaBaeMble  TennoBble
NOTOKU C Luenbro I/IHTeHCI/ICbVIKaLI,I/II/I
npoLeccos TenromMaccoobmeHa,
o6ecneyeHnst HopManbHOTrO TemMrnepaTypHOro
pexxmma paboTbl 3MEMEHTOB 06OpyAOBaHWS
¥ MUHMMU3aLWK NOTepb TENMOTHI.
OemoHcTpupyeT HaBbIKM1
OCHOBamu pacueTa
TennonepeHoca B
TennoTexHn4YecKkoro n Tennortex-
HOMNOrNYECKoro obopynoBaHus,
pa3paboTKOil METOAMK M OpTraHu3alul
MIPOBEACHUS SKCIIEPUMEHTOB u

WCIBITAHUH, AHAJIM30M UX PE3YyJIbTATOB,
obecneyeHnem 6GecnepeboliHoli  paboThl,
MpaBUNbHOM  3KCMflyaTauuu, pPeEMOHTa MU
MoZepHM3aLmm 3HEepreTUYecKoro,
TENNOTEXHNYECKOro n
TennoTexHoormyeckoro obopyaoBaHus;

BnageHua
npowueccos
nemMeHTax

Bonpocbl ans
YCTHOrO
cobecenoBaHus,
npakTuyeckue
3agaHus,

MepeyveHb
BOMNPOCOB A5
3aveTa (21
BOMpPOC);
npakTuyeckue
3agaHua(20 3agav);

MK-5 (2)

MoHumaeT npoGneMbl U 3agayn 3Hepro-u
pecypcocbepexeHusi, nepegoBble MeToAbl
nepenayv n noTpebneHuss aHeprnv, MeTogbl

Bonpocbl ans
YCTHOTO
cobecenoBaHus,

lMepeyeHb
BOMNPOCOB A1
3adeTa (21
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TEXHOMNOrMYECKUX YCTaHOBOK, MPOU3BOACTB;
oueHunBaTb OKOHOMWIO QHEepreTn4ecknx
pecypcoB 3a cyet npoBeaeHusi
3HeprocbeperatoLmnx MeponpuaTmin
MCI‘IOJ‘IbSyeT MeToaunKn COCTaBleHud 7
yFJ'IyGJ'IeHHOFO aHanumaa QHEepreTn4ecknx
OanaHcoB annapaTtoB, TEXHOMNOTMMYeCKnx
YCTaHOBOK, MPOMbILUNEHHbIX NPeanpuUsaTUi n
KOMMYHanbHbIX NOTpebutenen

Kon MpencrtasneHve
HanmeHoBaHwue
KoMmneTeHumn OL,eHo4YHoro
o OLUeHO4YHOoro
(aTan lMokasaTenu oueHMBaHNA KOMNETEHLNI cpencTsa cpefcTtea B
OCBOEHWS) doHae
npoBefeHus aHepreTndeckmx obcnenoBaHuii npakTnyeckme BOMpOC);
noTpebutenen sHepreTU4ecKnx pecypcos, 3agaHus, npakTuyeckue
TUMOBbIE 3Heprocbeperarowme MeponpuaTus 3apgaHuA(20 3apgayv);
B  TENNOSHepreTnke, TEMMNOTEXHWKE MU
TennoTexHoONormmn
CrnocobGeH  oueHMBaTb  3HEPreTUYECKYHD
3 PEKTUBHOCTD obopyaoBaHus,

10.1.2. OnucaHue WKan U KputTepueB oLeHUBaHUA chOPMMPOBAHHOCTU KOMNETEHLUN
Kputepun oueHnBaHmnsa ccpopMmMpoBaHHOCTN KOMNETEHLUUN

3ayTteHo MonHbIN, ncyepnbiBaOLLNA OTBET, SIBHO AEMOHCTPUPYIOLLWIA rNyBoKoe NoHMMaHue
npegmeTa v LWMPOKYIO 3pYAMLMIO B OLleHMBaeMon obnactu. Kputnueckui,
OopuvrMHanbHbIN NOAX04 K Matepuany.

He 3a4yTteHo Ob6yuatowniica He MMeeT AOCTaTOYHOrO YPOBHS 3HAHMSA ANCUMMIUHDBI, MIIOXO

YCTPaHUTb UX gaXe noa pykoBoaCTBOM npenogaBsaTtend.

OPUEeHTUNpPyeTCA B OCHOBHbLIX NMOHATUAX W onpeaeneHndx, nioxo 3Hakom C OCHOBHOWM
nMTepaTypon, AonyckaeT npun oTteeTe Ha 3a4eTe CyLleCTBEeHHble OLUNOKM 1 HE MOXET

10.2. TunoBble KOHTPOIbHbIE 3a4aHUA UNTU UHbIe MaTepuarnbl, HeOOXoauMbIe ONA OLEeHKN 3HAHUN,
YyMEeHUM1, HAaBbLIKOB U (UNK1) oNnbITa AeATeNbHOCTU, XapaKkTepuayrowme 3Tanbl POpMUMpPOBaHUA
KOMMNeTeHLun

10.2.1. MepeyeHb BONPOCOB ANl 3K3aMeHa, pa3paboTaHHbIN B COOTBETCTBUM C YCTAHOBIIEHHbLIMU
3aTanamu (hopMUPOBAHUA KOMMNETEHL UM

Ne Ne
dopmynupoBka BOMPOCOB ANs dKk3aMeHa
n/n pMynnp P A TEMbI
1 Knaccudumkaums TennoobMeHHbIX annapaTos. 1
2 | TennoHocuTenu 1 nx don3nyeckme CBONCTBA. 1
3 Bbibop ckopocTen TennoHocuTenemn. 1
4 | OcHoBbI TENMoOBOro pacyera. 6
5 | OCHOBBI KOHCTPYKTUBHOIO pacyeTa 6
6 | OcHoBbI rMOpaBnNUYECKOro pacyeTa. 6
7 | MeToabl oueHKN addEKTUBHOCTIN NOBEPXHOCTEN Harpesa. 2
8 | Cnocobbl noBbiLLEeHUs TENMOBOM 9DMEKTUBHOCTU TEMNNOOBMEHHbIX annapaTos. 2
9 | HasHaueHue, KOHCTPYKLIMS NapOXMAKOCTHOO annapaTa XECTKON KOHCTPYKLUM. 3
3
10 | HasHayeHue, KOHCTPYKUMA NapOXUAKOCTHOrO nogorpesaTesis CeTeBon BOAbI.
11 HasHayeHne, KOHCTpyKUMS napoXxmakocTHoro nogorpesatens ¢ ‘U’ - 3
obpasHbiMK TpybKamu.
12 HasHayeHne, KOHCTpyKUuMS H TennoBown pacyeT NapoXXMOKOCTHOIo 3
nogorpeBaTens BbICOKOrO AaBMeHMs CO cnuparnbHbIMU TPyOKamMu.
13 | HasHa4eHne, KOHCTpPYKUMs BOOOBOASHONO CEKLUMOHHOro nogorpesarens. 4
14 | HasHayeHve, KOHCTPYKUMS BOOOBOASHOrO nogorpesaTens Tuna «Tpyba B Tpybey. 4
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15 | HasHayeHve, KOHCTPYKUMS XUOKOCTHO-XKWMOKOCTHOIO CNUpanbHOro TensnoobmMeHHmKa 4
16 | HasHayeHve, KOHCTPYKUMS XMOKOCTHO-XKUMOKOCTHOrO NNacTMHYaToro TennoobMeHHmKa 4
17 | lNoBepoYHbIN  pacyeT XUAKOCTHO-XKMOKOCTHOro TeNnoobMeHHOro annapaTa. 7
18 HasHayeHue, KOHCTpyKUMA U TENNoBON pacyeT kanopudepos, 5,6
BO34yXx0oXxnaguTens.
19 | HasHayeHve 1 OCHOBHbIE KOHCTPYKLMM CMECUTENbHbIX TENNOOBMEHHbIX annapaTos. 8
20 | MNpobnembl akcnnyatauMmn TenN100O6MeHHbIX annapaTos. 2
21 | PacyéT Ha NpOYHOCTb. 7

10.2.2. BapuaHT TUNoBbIX 3aga4, pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBIIEHHbIMU 3Tanamum
¢hopMmupoBaHnNA KOMNeTeHLUN

rll\jgn YcnoBust TUNOBbIX 3a4ay OTtBet

PaccunTaTh cpeaHuii TemnepaTtypHbIi Hanop At,, | Onpeaensiem pacxop rpetoiiero napa no
UcxoOHble OaHHbIe Onsi Tabnuue BogsaHoro napa t,=184°C
pacdyema:
[JasneHue rpetowero napa Py, Bbluncnsiem cpegHuin TeMnepaTtypHblil Hanop
6ap. 11 Atep= (t""t™) / In[(tyts™ )/ (t-ts")]= (150-76) /
Pacxop Boabl Gy, Kr/yac. 130000 In[(184-76)/(184-150)]=64°C
TemnepaTypa BOAbl Ha BXxoAe
t=, °C. 76
TemnepaTypa Boabl Ha BbIxone
>, °C . 150
Matepwvan Tpy6ok naTyHb

| Onametpsl Tpy60K d,/d,, | 16/14 |

2 | PaccunTatb pacxog rpetowiero napa D, CocTaBnsiem ypaBHeHue TennoBoro 6anaHca

UcxodHble daHHbIe Ons Dr=(ir-ign=ts(ts""*-t™)

pacdyema: Mo Tabnuuam BoasiHOro napa onpegensem
[aBneHue rpetowero napa P, CKPbITYIO TENMNOTY NapoobpasoBaHus
6ap. 9 r=i-i,=2033,13 k>x/kr
Pacxog Bogbl G, Kr/yac. 110000 Bbluncnsgem pacxop, rpetoLiero napa
Temneparypa BoAbl Ha BXOAe Di=Gi(ts>t,™) / (ir-i)n=[110000*2648(142-
t, °C. 72 72)]/ (3600%2033130%0,88)=2,84 kr/c
TemnepaTypa Boabl Ha BbIxoAe

te", °C . 142
Matepuvan Tpy60ok meab

| Ovametpbl Tpy6OK d,/d,, | 16/14 |

10.3. MeToanyeckue matepuansbl,
onpegensowue npoueaypbl OLeHUBaHUA 3HAHUW, YyMeHUN, BNageHu (HaBbIKOB U (Unu)
NpPaKTU4YeCKOro onbiTa AeATEeNIbHOCTU), XapaKTepu3yKLmX 3Tanbl POpMUPOBaHUS KOMNETEHL NN

10.3.1. YcnoBua gonycka obyuvalollerocs kK caade 3adeTta v nopsifiok NMKBMAALMU aKageMuyecKom
3a40/MHKEHHOCTHN

MonoxeHne O NPOBEAEHUWN TEKYLLErO KOHTPOSS YCMEBAaeMOCTM U MPOMEXYTOYHOW aTTecTauum
obyyvarowmxcs.

10.3.2. ®Popma npoBeaeHNA NPOMEXYTOYHOM aTTecTaumm No gUCLUNIINHe

YCTHadA X NMMCbMeHHasnA KOMMNbOTEPHOE TECTUPOBAHNE NHadA

10.3.3. Ocob6eHHOCTU NpOBeAeHUA 3ayeTa

Bpemsi Ha noaroTtoBky k 3a4eTy 40 MWH, B 3TO BpeMsi BXOAMT NOArOTOBKa OTBETa Ha TEOpPEeTUYeCcKUi
BOMPOC U pelleHne npakTuyeckon 3agadn. [Ins pacyeToB CTyAEHTY HEOBX0ANUMO MMETb KanbKynsaTop, Takke
eMy npefocTaBsieTcs cpaBoYHas MHopmaLms.
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