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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 I:I

1.2. Uenb gncumnnuHsbl

CdopmmpoBaTb  KoMmneTeHuMn  obydalowlerocs B obractu  pacyeta U MPOEKTUPOBAHUS
TensoMaccoobMeHHoro o6opyaoBaHus

1.3. 3agaum gucumnnuHbl
e PaccMoTpeTb pasnunyHbie TUMbl TeNI00bMeHHOro 060opyaoBaHuUs

e PackpbiTb MNPVHLUMNbI  KOHCTPYKTMBHOMO W MOBEPOYHOrO pacyeToB  TEnomMacCoobMeHHOro
obopynoBaHus

. Hay‘-IVITbCF-I BbIMOJTHATb pacyeTbl Ppa3yinvHbIX TUMNOB TennoobMeHHOro OGOpyﬂ,OBaHMﬂ

1.4. NMepe4yeHb NNAHMPYyeEMbIX pe3yrbTaToB 06y4YeHus No AUCLMNIINHE, COOTHECEHHbIX C
nnaHMpyemMbIMU pe3yfibTaTaMn OCBOEHUsi ob6pasoBaTeribHOM NpPorpaMmmbl

Kop,

3Tan dopmMnpoBaHus
KOMMeTeHLUn dopmyrnMpoBKa KoMrneTeHUUm

MK-2 CnocobHOCTb  nNpoBOAUTL  pacyeTbl MO TUMOBbLIM 1
mMeToamkam, NpOeKTUpoBaTh TexHonornyeckoe
obopynoBaHue C UCMONb30BaHMEM CTaHAAPTHbIX CPeacTB
aBTOMaTM3auUMM MPOEKTUPOBaHUSI B COOTBETCTBUMU C
TEXHUYECKUM 3a4aHUEM.

MnaHupyemble pe3ynbTaTtbl 06y4YeHus

3HaTb:

1) meTOOMKM pacyéTa;

2) OCHOBHble pacY€THbIE 3aBUCMMOCTU;

3) NnpemMmMyLLecTBa U HEJOCTATKM Pa3fnMyHbIX TUMOB MOBEPXHOCTEN HarpeBa.
YMeTb:

1) NpOBOAMNTL KOHCTPYKTMBHbIE PaCY€Thl MO TUMOBBLIM METOAUKaM;
2) cocTaBnATb TEXHNYECKME 3a4aHNsA Ha NPOEKTMPOBaHNE;

3) BbINONHSATL NOBEPOYHbIE PACHETHI;

4) BbINOMHATb PacyYéThbl HA NPOYHOCTb.

Bnapets:

1)KOMNBIOTEPHBLIMU CPEACTBAMU MPOEKTUPOBAHMS;

2) cTaHOapTHBIMU METOANKaMU NPOEKTUPOBAHUS;

3)HaBbIKaMy aHann3a adpekTUBHOCTM 06OPYAOBaHNUS.

1.5. AucumnnuHbl (NPakTUKKM) o6pa3oBaTenbHON NPOrpaMmMbl, B KOTOPbIX ObINIO Ha4YaTo
chopMmupoBaHme KoMneTeHUMUN, yKa3aHHbIX B n.1.4:

e VHdopmaTtuka B 3agayax TennosHepreTnku n tennotexHonormsax (MK-2)

o KoTenbHble ycTaHOBKM U NaporeHepaTopbl B NpoMblLLnNeHHon TennoaHepreTuke (MK-2

o [lpoekTpoBaHMe OTONUTENBLHbLIX KOTEMNbHbLIX B MPOMbILLIeHHOW TennoaHepreTuke (MK-2)

2. COOEPXAHUE ANCLUIMIINHDbI

O6bem (4achbl)

HavmeHoBaHve v cogepxaHnue oS 53 S g8
y4ebHbIX Moayneit, TeM 1 hOpM KOHTPOIsi g 9|z z g z g
°g|1°8g 8%

Y4yeGHbIN mogynb 1. NMpouecckl Tennoo6MeHa B Tenno06MeHHOM 06opyAoBaHUK
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O6bem (4achl)

HaumeHoBaHwue v cogepxaHue vs] .89 g
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOrs g 5 g z g z %
°og|°sg §&
o ® g9 ® 5
Tema 1. Knaccudmkauumn TennoobMeHHbIX annapaTtos. TennoHocuTenu n nx 6 7 7
cBouncTBa. Pac4éTtHble ypaBHeHus TennoobmeHa. Kputepuun nogobus
Tema 2. 3akoHbl TennoobmeHa (TennonpoBOAHOCTb, KOHBEKLMS, U3NyYeHNE). 6 7 11
CnoxHbii BUA TennoobmMeHa — Tennonepegaya.
Tema 3. Cnocobbl NoBbILEHNS 3HepreTudeckom addPEeKTUBHOCTM TENIO0OMEHHOIO 11
000pyaoBaHUA 1 MHTEHCUMdUKaUMK TennoobmeHa.
Tema 4. 3Tanbl KOHCTPYKTUBHOIO pacyéra TennoobmMmeHHoro obopyaoBaHus. 4 5 10
TeKywmn KoHTponb 1 (TecTupoBaHue) 1 1
Y4ye6HbI Mogynb 2. Mapo — n ra3aouaKkocTHbIe TeNNI0OOMEeHHbIe annaparbl.
Tema 5. Knaccucpmkaumsa. KoHcTpykumn. KOHCTPYKUMOHHBbIE MaTepuarnsi. 4 11
Tema 6. TpybuaTble TennoobmMeHHUkM. CnupanbHble TENNOOOMEHHMKM. 14 14
MnacTnHyaTble TeNNO0OMEHHUKN.
Tema 7. TennoBow, KOHCTPYKTUBHBIN U rMapaBnnyeckuin (aspoanHaMmnyeckun) 16 17 10
pacy€Tbl TeNNIO0OMEHHMKA.
Tema 8. Pac4ét Ha npo4HOCTb. [TOBEPOYHbLIN PacyéT. 8 7 5
TekywWwmn KOHTpoIb 2 (TeCTUpoBaHue) 1 1
Yy4ye6HbIN Moaynb 3. )KWAKOCTHO-XXMAKOCTHbIE TENJI0O0O6GMEHHbIe annaparbl.
Tema 9. Knaccudmkaums. KoHcTpykuun. KOHCTPYKUMOHHbBIE MaTepuansi. 4 6 5
OcobeHHocTu cbopku. Cdhepbl MPpUMEHEHUS.
Tema 10. TpybyaTble, cnuparnbHble, NacTMHYaTble MOBEPXHOCTY Harpesa
Hanbonee pacnpocTpaHéHHbIe TennoHocuTenu. TennoBon, KOHCTPYKTUBHbLIN | 20 11 9
W rMapaBiNYeCcKnin pacyéTbl.
Tema 11. Pac4étbl Ha Npo4HocTb. [pobnemsbl akcnnyatayuu. 7 8 5
Tekywmn KOHTponb 3 (TeCTUpOBaHue) 1 1
Y4yebHbI moaynb 4. Ma30-ra3oBble U CMecUTENbHbIE TENNTOOOMEeHHbIe annaparbl.
Tema 12. Knaccudgmkaums. KoHCTpykumn. KOHCTPYKUNOHHbIE MaTepuarbl.
TpybuyaTtble n nnacTuH4yaTble NOBEPXHOCTU HarpeBa Cdepbl MPUMEHEHMS.
Cnocob6bl n3rotoeneHusa. CBoMCTBa TeNnoHocutenemn. Tennosown, 25 11 12
KOHCTPYKTMBHbIN W r’MApaBAnNYecKknin pacyétbl. Pacyé€Tbl Ha NPOYHOCTb
OcobeHHocTM pacyéta. Cnocobbl NOBbLILLEHUS TEMNOBON 3dEKTUBHOCTH
Tema 13. PereHepaTuBHble U pekyrnepaTUBHbIE KOHCTPYKLMMK (MpenMyLLecTBa 1 3 5 5
HepocTaTku). Mpobnemsl 3kcnnyaTauum
Tema 14. TennoobmeH npu cbaszoBom nepexoge. CMmecutenbHble TENNOOOMEHHbIE
annapatbl. OcobeHHoCTM TennoobmeHa, pacyéTos, akcnnyaTtauun. Cdepsol 7 9 6
NPUMEHEHNS.
TekywWwmmn KOHTpoIb 4 (TeCTUpOBaHue) 1 1
KypcoBas pa6oTta 12 32 50
NMpomexyTo4yHasa aTTecTauus no AUCLUNIIMHE (3K3aMeH) 36 36 9
BCEIO: | 180 | 180 180

3. TEMATUYECKWUWU NNAH
3.1. Nekunn

OuyHoe 06y4eHne OyHo-3a04HOE 00Yy4YeHNe

Homepa

3ao4Hoe obyueHne

Howmep Obbem Howmep Ob6bem

n3yv4aemMblix TeéM
cemecTpa (4achbl) cemecTpa (4achbl)

Howmep
cemecTpa

O6bem
(4achbl)

5 4 9 1 7
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Homepa OyHoe 06y4yeHne O4Ho-3a04HOE 06yYeHMEe 3ao4yHoe oby4veHune
N3yyaembix TeM Howmep O6bem Howmep O6bem Howmep O6bem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (4acbl)
12 5 2 9 1 7 0,5
13 5 2 9 1 7 0,5
14 5 2 9 1 7 0,5
BCEIO: 36 14 8
3.2. MpakTnyeckme u ceMMHapCcK1ue 3aHATUSA
OyHo-3a04HOE
Homepa HavMeHoBaHue OuyHoe 06y4eHne 6 3aoyHoe obyyeHne
n3yvaemblix o obyyeHne
Tem n popmaszaHaTui Howmep O6bem Homep Obbem Howmep Obbem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (vacbl)
Pacyét napoxumakoCTHbIX
7 annapaTos. 5 6 9 4
v PacyéT razo-KmaKoCTHbIX 5 6 9 4
annapaTos.
PacuéTt Bogo-BoasiHbIX
10 annapaTos. 5 6 6
12 Pacyét Tennoynosutenem. 5 6 6
Pacuét cmecuTenbHbIX
14 annapaTos. 5 4 4
8 [MoBepoyHble pacyéThbl 5 4 9 2
annapaTos.
PacuyéT Ha npoYHOCTb
11 TeNN006MEHHUKOB. 5 4 9 2
BCEIO: 36 28

3.3. labopaTopHble 3aHATUA

Homepa QOuHoe 0byueHne QuHo-3804HOE 3aoyHoe obyueHne
myqaesblx HaumeHoBaHve Y 06y4eHme y
Tem nabopaTopHbIX3aHATNIA Homep O6bem Homep OGbem Homep O6bem
cemecTtpa (yachbl) cemecTpa (4achbl) cemecTtpa (4achbl)
WccnepoBaHne TennoBon
3hbheKTUBHOCTH ra3o-ra3oBoro
12 P 5 8 7 4
nnacTMHYaToro TennoobMeHHOro
annaparta (NMpoTMBOTOK).
WccnepoBaHue Tennoson
9 heKTMBHOCTY ra3o-razoBoro
12 P 5 8 7 4
nnacTMHYaToro TeNNoo6MeHHOro
annaparta (NpsIMOTOK).
WccnepoBaHne TennoBon
9 heKTMBHOCTU BOAO-BOASIHOTO
10 ®b RO-BOA 5 10 7 4
TennoobmeHHvka Tuna “Tpyba B
TpYyOGE”.
WccnepoBaHue Tennoson
acpdekTMBHOCTYM raso-
6 P 5 10 7 4
XKMOKOCTHOro TennoobMeHHMKa
13 opebpéHHbIX TPYO.
BCEIO: 36 16

4. KYPCOBAA PABOTA

4.1. lenu n 3aaaym KypcoBomn paboTbl
BbInonHeHWe KOHCTPYKTUBHOIO pacyeTa TennoobMeHHoro o6opyaoBaHus.
-TENNOBON pacyerT.
-KOHCTPYKTUBHbIN pacyeT.
-rmapaBnnyecKuii pacyerT.
-adpoAnHaAMMYECKMi pacyeT
-pacyeT Ha NPOYHOCTb.

4.2. TemaTuka KypcoBoM paboTbl
KOHCTPYKTUBHbLIN pacyeT TennoobmMeHHOro annapara

POa

13.03.01
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BapuaHT TMNOBbLIX 3aAaHUM NO KYpcoBOW paboTe, pa3paboTaHHbIX B COOTBETCTBUM C
yCTaHOBJEeHHbIMU 3TanamMu hopMMpPOBaHUA KOMMETEeHLIMN

Ne

n/n dopMynNMpOBKM TEM KYPCOBOro NPoeKTa

1 | BbInonHUTbL TENNOBOW, KOHCTPYKTUBHBIN, MMAPaBANYECKUA pacHeTbl 1 pacyeT Ha
NPOYHOCTb NapOXMAKOCTHOrO annapara ¢ npsaMbiMu TpyGKkamu.
UcxodHble daHHbIe Onsi pacyema:

[aBneHue rpetoulero napa Pn, 6ap. 16
Pacxopn Boabl Gs, Kr/yac. 130000
Temnepatypa Boabl Ha Bxoge ts8%, °C. 70
Temnepartypa Bogbl Ha Bbixoge ts®, °C . 130
Matepwvan Tpy6ok naTyHb

| OnameTpbl Tpy6OK di/dan | 19/17 |

4.3. Tpe6oBaHMA K BbINOJIHEHUIO U NPeACTaBNeHNIo pe3ybTaToB KypcoBOW paboThbl

Pabota BbinonHseTcs O6y'~IaI-OLIJ,VIMVICF| nHamemagyarnibHoO, C MUCNOJfIb3OBaHMEM MEeTOAUK KOHCTPYKTUBHOIO
pac4éTta TennoobmeHHoOro 0bopyaoBaHUs, CNpaBoYHOM NUTEPATYpPbl N MaTepranos NeKLuii

PesynbTatel npeacrasnsalTca B Buage orvyérta, obbemom 10-15 nuCToB meyaTtHOro TekcTa, copepxaliero
cnepywowmne obsizaTenbHble 3NEMEHThI:

®  3CKMU3 PacCYETHOWN CXEMBbI,

®  pacyéThl,

e rpaduk onpeaeneHns TemnepaTypbl B Kamepe CropaHms.

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OyHoe 00y4eHue OrHo-3a04H0E 3ao4yHoe 0by4yeHue

y‘-IGGHE:IX Q)opma Y o6yquV|e y
moaynew, no KOHTPOMS

KOTOPbIM por Homep | yono | HOMeP | yioneo | HOMEP 1 yioneo
nposoamnTCA 3HaHUu cemecTpa cemecTpa cemecTpa

KOHTPOIb

1,2,3,4 TecTupoBaHue 5 4 8 4

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLLEIOCA

Ou4Ho-3a04HOE

Buabl CamMoCTOSITENbHOM paboThi OuyHoe 06y4eHne oBydeHve 3ao4yHoe oby4yeHne
obyuatoLlerocs Homep O6bem Homep Obbem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (4acbl)

YCBOEHME TEOPETUYECKOIO MaTtepmana 5 12 8 34 7 74

MoaroToBka K NpakTU4ECKUM U 5 8 7
nabopaTopHbIM 3aHATUSAM

BbinonHeHue kypcoBor paboThl 5 12 8 32 7 50
NoaroTtoBka K 3Kk3amMeHam 5 36 8 36 7 9

BCEIO: 72 138 156

12 36 23

7. OBPA3OBATEJIbHbIE TEXHOJNTOIMA

7.1. XapaKkTepucTuKa BUAOB U UCMOJb3yeMbIX MHHOBALMOHHbIX (DOPM y4eGHbIX 3aHATUN

O6bem 3aHATUN
B MHHOBALMOHHbIX hopmax

HanmeHoBaHue (yachbl)
BMAOBy”equ'X Mcnonbayemble MHHOBALMOHHbIE (DOPMBbI ° ° °
3aHSATWIA o = 083 S =
S o @I o
e P Z T
32 583 ey
o) ® 0 ® 0
MpakTuyeckne | Ouckyccus, paboTa B rpynnax 35 35
N CeEMUHapCcKue
3aHATUSA
BCEIO: 35 35
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7.2.Cnctema oueHMBaHUS yCreBaeMoOCTN U AOCTUXKEHUN 00yyaroLWwmMxXca ans NPoOMeXyTOYHOMn
aTTecTauum

TpaaMUMOHHaA | X 6aJ'IJ'II:HO-peIZTMHFOBaF|

8. OBECIMNEYEHUE OUCLUUTIJIUHDI
8.1. YuebHasa nutepaTtypa
a) OCHOBHas y4yebHas nuTepartypa
1. EnudparHoB B.C. TexHnyeckas TepmognHamuka 1 Tennonepegava [QnekTpoHHbIA pecypc]: meToguyeckme
pekomeHgaumn/ EnudpaHoe B.C., CtenaHoB A.M.— OnekTpoH. TekcToBble AaHHble.— M.: MockoBckas
rocygapctBeHHas akagemus BogHoro TpaHcnopta, 2013.— 41 c,
Pexxum goctyna - IPRbooks -http://www.iprbookshop.ru/46860

6) gononHuTenbHasa y4ebHas nuTepaTypa

1.TennomaccoobmeHHoe obopyaoBaHme TOC n ASC: yyebHoe nocobue/ B.A. Cycnos, B.H. benoycos, C.B.
AHTydbEB, E.H. 'pomosa, A.H. KysHeuos, B.A. KyumuH, C.H. CmopoguH. — CI16.: CMN6ITYPI1, 2015. — 83 c:
mn. 6,

Pexum goctyna - OnekTpoHHas bubnuoteka MeToauYecKknx ykasaHum, y4ebHo-MeToan4eckux nocobmn
BLUTD3 http://nizrp.narod.ru/metod/kpte/12.pdf

8.2. NepeyeHb y4ebHO-MeTOANYECKOrO 06ecnevyeHns ansi CaMmoCTOATENIbHON paboThbl
o6yyarLWmMxXca No gucumnsimHe
1. BbonkoB J1.M. T[loBbllweHne 3PGPEKTUBHOCTN CYLWIKN NYTEM MOAEPHMU3ALMM NAPOKOHOEHCATHbIX
cuctem BymarogenarternbHbIX, KapTOHOAenaTenbHbIX MawnH 1 rodpoarperatos — ClM6: CM6IrTYPI,
2015.
2. bonkos JI1.M. MNoBblweHne 3pHEKTUBHOCTH CyLLKN NyTEM MOAEPHM3ALUM NAPOKOHAEHCATHbIX
cuctem BymarogenartenbHbIX, KapToHogenaTenbHbIX MaLnH 1 rodppoarperatos — Cl16: CM6ITYPI,
2014.
3. benoycos B.H., CmopoauH C.H., CmupHosa O.C. Tonnueo n Teopus ropeHus. Yacte |. Tonnmeo —
Chne6: ChNerTyprl, 2013. 85 c.
4. benoycos B.H., CmopoanH C.H., CmupHosa O.C. Tonnueo u Teopus ropenusi. Yactb Il. Teopus
ropeHust — CMo6: CrerTyprri, 2013. 141 c.
5. MoscecsH B.J1., Myp3ny A.®., ViBaHoB A.H. MpodwuneHo-nnactnHyateie TennoobmeHHnku - Cl16:

CrnerTypn, 2002

8.3. NepeyeHb pecypcoB MH(hOPMaLMOHHO-TENEKOMMYHUKaLMOHHON ceTu "UHTepHeT",
Heob6XxoAUMBbIX AJ OCBOEHUSA AUCLMMIIUHbI
1. http://www.iprbookshop.ru/ IPRbooks
2. http://nizrp.narod.ru 3nekTpoHHas GubnmnoTeka METOANYECKNX YKa3aHWN,
y4ebHo-meToam4eckux nocodun BLUTI
8.4. NepeyeHb MH(POPMALUNOHHBLIX TEXHONMOIMNA, UCNOJIb3YyEeMbIX NPU OCYLLECTBIIEHUHU
obpa3oBaTenbHOro npouecca no AUCUMNINHe, BKIIOYasA nepeyeHb NPOrpaMMHOro o6ecneyeHns u
MH(OPMaLMOHHbIX CMPABO4YHbIX CUCTEM
1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013
3. AutoDesk AutoCad 2015

8.5. OnucaHue matepuanbHO-TEXHUYECKOMN 6a3bl, HEOOXOAMMOM ANA OCYLLECTBNEHUA
obpasoBaTenbHOro npouecca no AUCLMNIINHE
1. JleKunoHHasa ayamTopus ¢ MynbTUMEANNHBLIM y4ebHbIM KOMMIEKCOM, BUAEOMNPOEKTOP C 9KPaHOM
2. YueGHasi nabopartopus TennomaccoobmeHHOro o6opyaoBaHusi, 3 nabopaTopHbIX YCTaHOBKM
3. KomnbloTepHbI Knacc
4. JlabopaTtopusa TennocHabxeHus

8.6. MHble cBepeHuA n (Mnn) matepuansbl

KomnbloTepHble NpeseHTauum, AeMOHCTpaUMOHHbIE NnakaTbl, 06pasubl 06opyaoBaHus, o6pasLibl
NoBepXHOCTEN Harpesa, Moaenu.

9. METOANYECKHUE YKA3SAHUA ONA OBYYAKOLLIMUXCA MO OCBOEHUIO

OUCLUUIMINHDbI
Buably4ebHbIx
3aHATUA 1 OpraHusaums gestenbHoCcTM obyyaroLerocs
camocToaTenbHas
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paboTta
obyyvaromxcs

Jlekuunn

OcBoeHME NEKUMOHHOIO MaTepuana obyyalwumcs npegronaraetT cnegyowme
BMUAbl padoT:

e npopaboTka paboyen nporpammbl B COOTBETCTBUW C LENSAMU,
CTPYKTYPOM 1 coaepXaHueM AUCUUNIUHBI;

o KOHCMNEeKT J'IeKLLI/II7IZ KpaTKko, cXxeMaTu4Ho, nocriegoBaTtesyibHO Cbl/lKCI/IpOBaTb
OCHOBHblE€  MOSOXEHUsi, BbiBoAbl W OPMYNUPOBKK;,  MOMeYaTb
Ba)XHbIEMbICIW, BbIAENSATb KMOYEBbLIE CIOBa, TEPMUHbI.

Ecnn camoctosiTenbHO He yoaéTtcs pasobpatbcs B martepuane, HeobGxooumo
cchopmynupoBaTb BOMPOC M 3adaTb NPenofaBaTentd Ha KOHCynbTauuuM WM Ha
NPaKTN4€CKOM 3aHATUN.

3agavam,

MpakTnueckne
3aHATUSA

Ha npakTtuyeckmx 3aHATMAX PasbsACHAKTCA TeopeTuYeckme MONOXEHUs Kypca,
obyuvarolimeca oBnageBalT HaBblKaMU MPOBEAEHUS TEMMNOTEXHUYECKUX PacYHETOB,
HaBblkamn cbopa, aHanu3a u o06paboTkm uHDOpMaLMM ONA  NPUHATUSA
CaMOCTOATENMbHbIX PELLEHUN.

[MoaroToBka K MpakTUYECKMM 3aHATUSAM NpeanonaraeT cneayoLime Buasl pabor:

e paboTa C KOHCMNEKTOM NEKLUIA;

e MOAroTOBKA OTBETOB K KOHTPOMbHbIM BOMPOCAaM, TECTOBbIM 3aaHusiM.

JlabopaTopHble
3aHATMSA

JlabopaTopHble 3aHATUSA CNOCOOCTBYIOT Pa3BUTUIO NMPAKTUYECKMX HABbLIKOB BriageHUs
n3yyaembiMmM meTogamu, obopyaoBaHMEM, TEXHONOMMAMA 1 Ap.

B pesynbTate npoBeAeHWst NabopaToOpHbIX 3aHSATUI OBydvaloWMnicss OOMKeH
OCBOUTb MEeTOAUKY uccnenoBaHuA TennoBbliX U a3pOANHAMUYECKUX XapaKTepUCTUK
TennoobMeHHbIX annapaTos.

Cnep,yeT npeaBaputenibHO U3y4YUTb MeToAu4vYecCkne yKas3aHuA No BbINOJTHEHUKO
nabopartopHbIx paborT.

CamocTtosaTensHas
paboTta

CamocTosiTenbHas paboTa npegnonaraeT paclMpeHne W 3akpenneHwe 3HaHuM,
yMeHI/IVI M HaBbIKOB, YCBOEHHbIX Ha ayAUTOPHbIX 3aHATUAX NyTEM CaMOCTOSATENbHOWN
npopaboTkn y4ebHO-MeTOANYECKMX MaTepmarnos.

CnepnyeT npeaBapuTENbHO M3YYUTb METOAMYECKME YKa3aHUsi MO BbINMOMHEHWIO
KypcoBoi paboTbl.

Mpu noaroToBke K 9K3aMeHyHEOOXOAMMO O3HaKOMMWTLCS MepeyYHeM BOMPOCOB,
npopaboTaTb KOHCMEKTbl NEKUMA U NPaKTUYECKUX 3aHATUIA, PEKOMEHOYEMYHO
nuTepaTtypy, NonyduTb KOHCynbTauuio Yy npenogaBaTtens, noAroTOBUTb KyPCOBYHO
paborty.

10. ®OHJ, OLIEHOYHbIX CPELCTB ANA NPOBEOEHUA NPOMEXYTOYHOMN

ATTECTALIUMN

10.1. OnucaHue nokasarenen U KpUTEpMeB OLLEHMBaHUA KOMNETEeHLUN Ha pas3fInyHbIX

Tanax ux

d)OpMI/IpOBaHMﬂ, onncaHue LwKan oueHnBaHusA

10.1.1. NokasaTenu oueHMBaAHNA KOMMETEHLMN Ha aTanax ux coopmmpoBaHus

Kop, lNpeacraesnexHne
HanmeHoBaHune
KOMNEeTeHUMn OoueHo4YHoro
o OoueHO4YHOoro
(atan [NokasaTenun oueHnBaHNA KOMMETEHL N cpeacTea cpencTea B
OCBOEHMS) P doHae
MK-2 (1) [deMoHCTpupyeT 3HaHUS METOAMK PacyéTos; Bonpocsl ans MepeyveHb
OCHOBHbIX pacyéTHble 3aBMCUMOCTU; YCTHOTO BOMpPOCOB
NnpevMyLLecTB M HeOOCTATKOB pasnu4yHbiX | cobecenoBaHus, 3k3ameHa(42
TUMOB NOBEPXHOCTEN Harpesa. npakTn4eckme Bonpoca);
CnocobeH NPOBOAUTbL  KOHCTPYKTUBHbIE 3aaaHus, npakTn4eckmne
pacyéTbl no TUNOBbLIM MeToaukam; | KypcoBasi paboTta | 3agaHusa(20 3agav);
COCTaBNATb  TEXHUYEckMe 3adaHus  Ha TemaTtuka
NPOEKTUPOBaHNE; BbINOMHATL MNOBEPOUHBLIE KypcOBbIX paboT
pacyéThl; BbINONHATb pac4yéThbl Ha (10 Tem)
NMPOYHOCTb.
VMcnonbayet KOMMbIOTEPHbIE cpeacTea
NPOEKTUPOBaHUA; CTaHOAPTHbIE METOOUKM
NPOEKTUPOBaHUS; HaBbIKK aHanmsa
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Kog
KOMMeTeHuun
(aTan
OCBOEHMUS)

lMokasaTenu oueHMBaHNA KOMNETEHLNI

MpencrtasneHve
HanmeHoBaHwue
OLlEHOYHOro
OLIEHOYHOro
cpencrtea B
cpeacTea
doHae

appekTnBHOCTM 06OPYAOBaAHUA.

10.1.2. OnucaHue WKan U KpuTepueB oLeHMBaHUA chOPMMPOBAHHOCTN KOMMNETEHUMUN
Kputepun oueHnBaHma cchopMnMpoBaHHOCTU KOMNETEeHLMN

Olietka o Kputepuu oueHnBaHns chbopMMpOBaAHHOCTU KOMNETEHLNIA
Tpanﬁb:ﬁ : Hou YcTHOEe lNpakTnyeckoe 3agaHue KypcoBasi paboTa
cobecegoBaHue
Obyuvatowuiics OO6yuvatowniics Kputnuyeckoe n
nokasbiBaeT OeMOHCTpupyeT pa3HOCTOpPOHHEee
BCECTOPOHHEE W | NpaBUNbHOEe  MNOHUMaHWe | pacCMOTPEHNE  BOMPOCOB,
rnybokoe 3HaHue | ycrnosus 3afayn, | ceBuaeTenbcTByloLLEee 0
OCHOBHbIX (PM3MYECKMX | BlafeHWe HaBblkaMu ero | 3Ha4YnTenbHOW
3aKOHOB, cB0OBOAHO | aHanu3a, BbIGOpa HYXHbIX | CaMOCTOATENbHONW paboTe
opueHTupyeTcs B | dopmyn ANS ee pelleHusd, | ¢ uctodHnkamu. Kauvectso
OCHOBHbIX  MOHATUSAX, | 3HaHWE pa3MepHOCTEN | UCMOMHEHUSA BCEX
TepMMHax n | duranyeckmx BEMUYMH. | ANIEMEHTOB 3agaHus
onpegeneHusax npu | Ymeet NPUMEHATb | MOMHOCTLIO COOTBETCTBYET
OTIIMYHO oTBETE; ycBOUN | MaTemaTMyeckMin annapart | Bcem TpeboBaHusAM.
OCHOBHYIO M 3HaKoM C | And peanusauuMuM nnaHa
OONOMNHUTENBbHOWN pelweHna 3agayn u, ecnu
nMTepaTypon;  MOXeT | 3T0 Heobxoaumo, MOXeT
00BACHUTL npeacTaBuTb ero
B3aMMOCBSI3b rpadunyeckm. Monyuun
OCHOBHbIX (DU3NYECKMX | MPaBWMbHBIN ~ OTBET MU
3aKOHOB U MX 3HAYEHUe | MOXeT ero
ans nocregyoLwen | UHTepnpeTnpoBaTb.
npodeccuoHansHon
OEeATenbHOCTH.
Obyuvatowuiics Obyuvatowniics PaboTta BbINofHeHa B
nokasbiBaeT OeMOHCTpupyeT COOTBETCTBUM C 3afaHUeM.
JOCTaTOYHbIN YpOBEHb | AOoCTaTOyHOe MoHuMMaHue | Mmetotca oTAernbHble
3HaHW OCHOBHbIX | YCNOBUS 3agayu, | HECYLLEeCTBEHHbIE  OLLUMOKK
PU3NYECKUX 3aKOHOB, | BNnageHue HaBblkamMu ero | unu OTCTYNMNeHus oT
opueHTupyeTcs B | aHanu3a, Bbibopa dopMyn | npaswun odopMneHus
OCHOBHbIX MOHATUSAX W | AN €ee pelueHus, 3HaHue | paboTbl.
onpegeneHusx; yceoun | pasmepHocTen
OCHOBHYIO nuTepatypy; | omanyeckmx BEMUNYMH.
jonyckaet HonyckaeT
xopoLlo He3HauuTenbHbIe He3HauYuTeNbHbIE
MOrpeLuHoCTH npu | NOrPeLUHOCTH npwm
OTBeTax Ha BOMNPOCHl | NPUMEHEHUN
3K3aMeHaLMOHHOro MaTemMaTU4eckoro
buneta W | annaparta ang peanusauuu
OOoNoNHUTENbHbIE nnaHa peleHna 3agadu
BOMpOCHI Monyuun npaBubHbIN
npenogaeaTens. OTBET, HO  MCMbITbIBAET
3aTpygHEHUa ¢ ero
WHTeprpeTauuen.
Obyuvatowuics OOyuvatowuincs BHUKaeT B | 3agaHue BbINOMHEHO
nokasbiBaeT 3HaHUA | CMbICIT  YCIOBUA  3a4adn, | MNOJSTHOCTbLIO, HO c
y4yebHOoro martepuana B | MOHUMaeT nnax €€ | MHOrOYMCMEHHbIMMN
MWHUMAabHOM pelieHns,  OfHaKo, He | CyLLEeCTBEHHbIMU
ynoBneTeoputensHo | obbeme; MOXET | MOXeT B MNOJSIHOW Mepe C | owunbkamu. [pn  aTOM
chopMynupoBaTh NMOMOLLIbIO HapyLUeHbI npasuna
dusnyeckne  3aKoHbl, | MaTeMaTuyecKoro OCHOPMIIEHUA UNU  CPOKM
NOHATUA W | annapaTta peanu3oBaTb €e | NpPeAcTaBneHns padoTbl.
onpefeneHus, HO npu | pelleHue. 3HaeT
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aTOoM, Jonyckas | pasMepHOCTU  (PU3NYECKMX
GonblUOe  KONMMYECTBO | BENMWYMH, MOXEeT chenaTtb

HenpuHUMNnanbHbIX PUCYHOK unm cXemy,
owmnboK;  3HAKOM  C | MOSICHSIOLLYIO pelleHne
OCHOBHOM 3agaum.

nntepaTypou;

gonyckaet

CcyuleCTBeHHble owmnbkm
B OTBETE HA 3K3aMeHe,
HO MOXeT YCTPaHUTb
MxX noa pykoBoACTBOM

npenogasartens.

Ob6yuvatowuicsa He | Obyvatowmiics He moxeT | OTCyTCTBME OOHOrO  UNn

MMeeT  OOCTaTOYHOro | MpoaHanu3npoBaTb HECKONbKUX 00si3aTenbHbIX

YPOBHS 3HaHWA | ycroBue 3afjaydv, HAMeTUTb | ANIeMeHTOB 3agaHusd, nnbo

ONCUMMIINHBI; He | nnaH ee peLleHnst, | MHOTOYUCTIEHHbIE  TpYOble

MOXET BblOpatb  ¢opmynbl  n | owmnbkn B paboTe, nubo

copmynmnpoBaTb NnoxXo OpueHTupyeTcss B | rpyboe HapylleHue npasBun

OCHOBHble u3nyeckune | pmanyecknx  BeNUUYUHaXx, | oPopMIIEHNS WM CPOKOB

3aKOHBI; Nrnoxo | He BNageeT | NpeAcTaBneHns paboTol.

OopueHTnpyeTcH B | MaTeMaTn4ecKnm MpeacraBnexne YyKOM
Heya0BNeTBO- OCHOBHbIX MOHATUSX W | annapaToM. pabotbl, nnarnat, nmMbo
pUTENbHO onpenenennsx; nnoxo | MNpeacraBneHue Yy)KON | OTka3 OT NpeACTaBreHus

3HAaKOM C OCHOBHOW | paboTbl, oTKa3 oT | paboThbl.

nMTepaTtypon; BbINOSIHEHUS 3a4aHUsA

Jonyckaet npu oTeBeTe

Ha 3K3ameHe

CYLLIECTBEHHbIE OLUNGKM
N He MOXeT YCTpaHUTb
nx aaxe non
PYKOBOACTBOM
npenogasarens.

10.2. TnoBble KOHTPOJIbHbIE 3a4aHUSA UMK UHblEe MaTepuarbl, Heo6xoaUMbIe Ansi OLLeHKN 3HaHUN,
YMeHUN, HaBbIKOB U (MNK1) onbITa AeATEeNIbHOCTU, XapakTepusytowwme 3Tanbl (0opMUpPOBaHUA
KOMMNeTeHLUn

10.2.1. NMepeyeHb BONPOCOB AJisl 3K3aMeHa, pa3paboTaHHbIA B COOTBETCTBUM C YCTAaHOBIIEHHbIMU
aTanamu ¢popMMPOBaHUS KOMNETEHLUN

Ne Ne
dopmMynupoBKa BOMPOCOB 151 9K3amMeHa

n/n pMynvp P A TEMbI

1 Knaccudurkaymsa tennoobMeHHbIX annapaTtos. 1

2 | TennoHocuTenm u ux dm3nyeckme CBONCTBA. 1

3 Bbibop ckopocTel TennoHocuTenemn. 3

4 | OcHoBbI TENMOBOIO pacyeTa. 4

5 | OCHOBBI KOHCTPYKTUBHOIO pacyeTa 4

6 | OcHOBBI rMapPaBNNYECKOro pacyeTa. 4

7 MeToabl oLeHKM ahPEKTUBHOCTN NOBEPXHOCTEN Harpesa. 2

8 | Cnocobbl noBbiLLeHWs TENMOBOM 3PHEKTUBHOCTU TEMO0GMEHHbIX annapaTos. 2

9 HasHayeHue, KOHCTPYKUMST U TEnnoBOW pacyeT MNapOXWMAKOCTHOro annapata XECTKOM 5,67
KOHCTPYKUUN.

10 HasHayeHue, KOHCTPYKUWS U KOHCTPYKTUBHBLIN pacyeT NapoXuUaKOCTHOro annapaTta 5,6,7
XXECTKOM KOHCTPYKUNMW.

11 HasHaueHue, KOHCTPYKLUA 1 TMAPaBINYECKUIA pacyeT NapoXMAKOCTHOIO annaparta XecTtkon | 5,6,7
KOHCTPYKUUN.

12 | HasHayeHue, KOHCTPYKUMA 1 TENNOBOW pacyeT NapoXMAKOCTHOro nogorpesaTtens ceTeBom 5,6,7
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BOAbl.

13 Ha3HaqveHv|e, KOHCTPYKLIMSI U KOHCTPYKTMBHBIVA pacyeT NapoXMAKOCTHOro nogorpesaTens 5,6,7
CeTeBOW BOAbI.

14 Ha3HaqveHv|e, KOHCTPYKLMS U rapaBnmnyeckuin pacyeT NapoXnaKkoCcTHOro nogorpesartenst 5,6,7
CeTeBOW BOAbI.

15 HasHauyeHue, KOHCTPYyKUMA 1 TEennoBsom pacyeT NapoXnAKOCTHOrO 5,6,7
nogorpeBatens ¢ ‘U’ - obpasHbiMU TpyOKamu.

16 HasHayeHue, KOHCTPYKUMS U KOHCTPYKTUBHbLIN pacyeT NapoXnaKoCTHOro nogorpesaTens 5,6,7
¢ ‘U’ - o6pasHbiMn TpybKamu.

17 HasHayeHue, KOHCTPYKUMA U rMapaBnuyecKkuii pacyeT NapoXMaKOCTHOro nogorpesarens 5,6,7
¢ ‘U’ - o6pasHbiMn TpybKamu.

18 HasHayeHue, KOHCTPYyKUMA 1 TennoBsom pacyeT NapoXnAKOCTHOrO 5,6,7
nogorpesaTtens BbICOKOro aBNeHUs Co cnupanbHbiMy Tpybkamu.

19 HasHadeHue, KOHCTPYKUUS U KOHCTPYKTUBHbLIN pacyeT NapoXmnaKoCTHOro nogorpesaTens 5,6,7
BbICOKOro AaBfeHus CO cnmpanbHbIMU TpyOKkamu.

20 HasHayeHue, KOHCTPYKUMA U rMApaBnnuyecKknii pacyeT NapoXMaKOCTHOro nogorpesaTens 5,6,7
BbICOKOro AaBfeHus CO cnmpanbHbIMU TpyOKamu.

21 | lNoBepo4HbIN pacyeT NapoXnaKOCTHOro TennoobMeHHoro annapara. 9,10

22 | HaszHayeHne, KOHCTPYKUMA M TENSIOBOW pacyeT Macrnooxnagurens. 9,10

23 | HaszHayeHne, KOHCTPYKLUMSA U KOHCTPYKTUBHbIN pac4yeT Macnooxnagurens. 9,10

24 | HasHaveHune, KOHCTPYKUMS U rTMApaBAMYecKMn pacyeT Macnooxnagurens. 9,10

o5 HasHauyeHne, KOHCTPYKLMSA U TENSIOBOW pacyeT BOAOBOLASAHOIO CEKLMOHHOMO 9,10
nogorpesartens.

26 HasHaueHue, KOHCTPYKUNSA 1 KOHCTPYKTUBHBIN pacyeT BOAOBOASIHOMO CEKLIMOHHOIO 9,10
nogorpesartens.

27 HasHaueHue, KOHCTPYKLUNA 1 TMAPaBINYECcKUiA pacyeT BOAOBOASHOMO CEKLMOHHOMO 9,10
nogorpesartens.

o8 HasHaueHne, KOHCTPYKUMA U TENSIOBOW pacyeT BOAOBOASAHOMO nogorpeesatens tmna 9,10
«Tpyba B TpyGey.

29 HasHayeHne, KOHCTPYKUMSA U TENJIOBOW pacyeT XUOKOCTHO-XUOKOCTHOIO CnupanbsHOro 9,10
TEennoobMeHHMKa (ocHOBHbIE dopmynebl)

30 HasHayeHue, KOHCTPYKUMSA U TENNOBOW pacyeT XUOKOCTHO-XUAKOCTHOrO NnacTUHYaToro 9,10
TennoobMeHHVKa (OCHOBHbIE hOpMYyIbl).

31 | lNoBepoYHLI  pacyeT XUOKOCTHO-XMAKOCTHOro TENI00O0MEHHOro annapara. 9,10

32 HasHayeHne, KOHCTPYKLMS U TEMMOBOW pacyeT BOAAHOrO 9KOHOMamn3epa u3 pebpucTbix 1 6,7
rnagkunx Tpyo.

33 HasHauyeHue, KOHCTPYKUMA U KOHCTPYKTUBHbLIN pacyeT BOASAHOrO 3KOHOMan3sepa us 6,7
pebpuUCTbIX U rMagknx Tpyo.

34 HasHauyeHue, KOHCTPYKUWS, rMapaBnuyeckuii 1 aspoamHaMuUyecknin pacqeTbl BOASHOMO 6,7
3KOHOMaw3epa 13 rmagkux Tpyb.

35 HasHaueHue, KOHCTPyKUMA 1 Tennosow pacyeT kanopudepoB 6,7
BO34yX0OXMNagnTens.

36 HasHauyeHne, KOHCTPYKUMS U TENSIOBOW pacyeT Tpyb4aToro KOTenbHOro 12
BO3gyxonogorpesaTens.

37 HasHayeHue, KOHCTPYyKUMA 1 TennoBown pacyeT KOTeNnbHOro 12
BO34yxonogorpeeaTens n3 npoguiibHbIX NINCTOB.

38 | HasHayeHue, KOHCTPYKLUMSA U TENMMOBON pacyeT TeNNoynoBUTeNsa N3 NnpouiibHbIX NCTOB. 12

39 | HasHayeHne n OCHOBHbIE KOHCTPYKLUKN pereHepaTUBHbIX TENI00OMEHHbIX annapaTos. 13

40 | HasHa4yeHue N OCHOBHbIE KOHCTPYKLMN CMECUTENBHbIX TENNIOOOMEHHBIX annapaTos. 14

41 | Npobnembl akcnayaTaumm TennoobMeHHbIX annapaTos. 8

42 | PacyéTt Ha NpOYHOCTb. 11

10.2.2. BapuaHT TMNOBbIX 3apay, pa3paboTaHHbIX B COOTBETCTBUM C YCTAHOBIEHHbIMUY 3Tanamm
chopMMpoBaHus KOMNeTeHUUM

Ne
/n YcnoBust TMMOBBIX 3adau OtBeTt
1 | PaccuntaTb cpeaHuii TemnepaTypHbIii Hanop Aty | Onpeaensem pacxop rpetoliero napa rno
UcxoOHble OaHHbIe Onsi Tabnuue BogsHoro napa tw=184°C
pacyema:
[asneHuve rpetwowero napa Pn, 11 Bbluncnaem cpefHuin TemnepaTypHbli Hanop
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6ap. Atep=(te®*-ts¥) / In[(tu-1eB>)/(tu-ts®*)]= (150-76) /
Pacxon Boabl Gs, Kr/yac. 130000 In[(184-76)/(184-150)]=64°C
TemnepaTypa BoAbl Ha BXxoAe
ts®%, °C. 76
TemnepaTypa BOAbl Ha BbIxoAe
te?x, °C . 150
Matepwvan Tpy6ok naTyHb

| OnameTpbl Tpy6OK di/dsn | 16/14 |

2 | Paccuutatb pacxog rpetowero napa Dn CocraBngem ypaBHeHue Tennosoro 6anaHca

UcxoOHble OaHHbIe Onsi Dr=(in-ix)n=ta(ts®>*-z5)
pacyema: Mo Tabnuuam BoasiHOro Napa onpeaensem
HaeneHwve rpetowero napa Pn, CKPbITYHO TENNoTy Nnapoobpa3oBaHus
Gap. 9 r=in-ik=2033,13 kx/Kr
Pacxog Bogbl Gs, Kr/dac. 110000 Bbluncnsiem pacxop rpetowiero napa
Temnepatypa Boabl Ha Bxode Dn=Gs(ts®*-te®) / (in-i)n=[110000*2648(142-
ts", °C . 72 72)]1/(3600%2033130%0,88)=2,84 «r/c
TemnepaTypa BOAbl Ha BbIXxoAe
te?x, °C . 142
Matepuan Tpybok Meab

| Onametpbl Tpy60K du/dss | 16/14 |

10.3. MeToanyeckue matepuansbl,
onpegensowme npoueaypbl OLeHMBaHUA 3HAHUNW, YMEHUI, BriageHuin (HaBbIKOB U (Unu)
NPaKTUYECKOro onbiTa AesATeNIbHOCTU), XapaKTepu3yoLmuXx 3Tanbl POPMUPOBAHNA KOMNETEeHLN

10.3.1. YcnoBusa gonycka obyyvarowerocs K caaye 3Kk3amMeHa, 3awurte KypcoBom paboTbl U Nopsaaok
NIMKBMAALMKM aKageM1U4ecKon 3a40KeHHOCTH

MonoxeHne o npoBeAeHUn TeKyllero KOHTpOonA ycneBaeMoCTU U I'IpOMe)KyTO‘-IHOVI aTTectauumn
obyuatomxcs

10.3.2. Popma npoBeAeHUA NPOMEXYTOYHOM aTTecTaLmm No AUCLMNIIMHE

YCTHadA X NMCbMeHHasa X KOMMNbOTEPHOE TECTUPOBAHNE NHadA

10.3.3. OcobGeHHOCTM NPOBEAEHMUSA IK3aMeHa U 3alinTbl KypcoBOM paboTbl

Bpems Ha noaroToBky k ak3aMeHy 45 MWH, B 3TO BpeMsl BXOAMT NOArOTOBKA OTBETA HA TEOPETUYECKUE
BOMPOCbI N pelleHne I'IpaKTI/I'vleCKOVI 3ajauvn. ,D,J'Iﬂ pacyeToB CTYyOAEHTY He06xop,vuv|o MMETb KalbKynAaTop,
TaKkKe eMy NpeaocTaBnseTcs cnpaBoYyHas MHopmaLms.

3awumTta KypcoBon paboTbl ABMASETCA ycnoBMem Oonycka K ak3ameHy. Bpems, otBognmoe Ha 3awuty
KypcoBow paboTbl He OOMMKHO npeBbiwatb 15 MWH BKMOYas KpaTkuiA Aoknag no pesynbtatam KypCOBOW
paboTbl M OTBETHI HA BOMPOCHI.
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