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1. BBEOEHMUE K PABOYEN MPOrPAMME OUCLUMMIIUHbI

1.1. MecTO NnpenogaBaemMoN AUCLMNIIUHbI B CTPYKType obpa3oBaTenibHOW NporpamMmbl

basoBasi I:l Ob6s3aTenbHasn l:l

BapuatusHasg Izl Mo BbIGOPY lIl
1.2. Uenb gncumnnuHsbl

O3sHakomneHne o6yqa+ou.|,v|xc;| C TuUNOBbIMW KOHCTPYKUMAMU, NpUHLUNAMU paGOTbI, COBpPEMEHHbIM
COCTOAHMEM U NepcnekTnBamMmm pa3BUTUA, ocobeHHoCTAMM KcnnyaTtauun BblNapHbIX YCTAaHOBOK.

Bnok 1:

1.3. 3agaum gucumnnvHbI

MpnobpeTeHne HaBLIKOB B OLEHKE M aHanmse (U3an4ecknx npoLeccoB, MNPOTEKalWmnX B BbliMAPHbIX
yCTaHOBKax, TEMNmOBbIX pPacyeToB BbiNapHbIX YCTAHOBOK, BbIOOP 3KOHOMWUYHLIX pPEXMMOB paboThl
aKcnyaTayuu.

1.4. MepeyeHb KOMNETEHUMM C YyKasaHMeM I3TanoB UX (POpMMPOBaAHUA B npoLecce OCBOEHUA
obGpa3oBaTenbLHON NPOrpaMMbIv NIIaHMpyeMble pe3ysibTaTbl 00y4YeHUsi Mo AUCLUUNIIUHE

Kopn OTan
KoMneTeHuum dopmynupoBka KOMMETEHL MU dopmMmMpoBaHus
MK- 10 rOTOBHOCTbIO K y4acTHIO B paboTax Mo OCBOEHUIO U 3
[0BOOKE TEXHOMNOrMYECKUX NPOLLeCCoB

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaTb:

1) KOHCTPYKUMM 1 CxeMbl paboTbl YCTAHOBOK; XapaKTepHble NPON3BOACTBEHHbIE 3aTPYyAHEHNS N Mepbl Mo
UX YyCTPaHEHMNIO;

2) cnocobbl yTUNn3aunum BTOPUYHbLIX SHEPropecypcos;

3) OCHOBbI TEOpPUM TennoobMeHa (B pamMkax npegsiaraemMoro Kypca);

4) MeToAMKY pacyeTa BblNapHbIX YCTaHOBOK (BY).

YMeTb:

1) ocywecTBUTb MNPOEKTHbLIN UM MNOBEPOYHbIA pacyeTbl TENMOBbIX W MaTepuarnbHbix 6anaHcos BY;
2) oboCHOBaHHO BbIOpaTb BENUYMHY MOBEPXHOCTU BbINAPHOrO annapara, MX KOMUYECTBO U CXEMY
BbINapHOW YCTaHOBKY;

3) opueHTMpoBaTbCA B CMpPaBOYHbIX W HOPMATUBHbBIX JIUTEPATYPHbIX MCTOYHUKAX.

BnapeTb:
1) pac4yeTamu TeNIOMaccoobMEHHOIO OCHOBHOIO M BCnoMoraTtesnbHoro obopygosaHus MBY.

1.5. OucuunnuHbl (NpakTUKKN) obpasoBaTenbLHON NpPoOrpamMmMbl, B KOTOPbIX ObINO HaYaTo
c¢hopMupoBaHMe KOMNeTeHUUIN, yKka3aHHbIX B N.1.4:

-HuskoTemnepaTtypHble TexHonornyeckme npoueccsl U yctaHosku (MK-10)

-MpownsBoacTBEeHHas NpakTuka (NpakTuka No Nony4YeHuto NPodECCUOHAarbHbLIX YMEHWUIA 1 onbliTa

npodeccuoHansHon aestensHocTn) (MK-10)

- MNpounsBoacTBeHHas npakTuka (TexHonornyeckas npakruka) (MK-10)

2. COAEPXAHWE OUCLUMNIUHDI

Boigensiemoe

BpeMs (4acbl)
HanmeHoBaHune n conepxaHve © 2 g g 2
y4ebHbIX Moaynen, Tem n hopm KOHTpons Q 3|2 I I 3
z 11209 o I
SHY) Sy T ©
o @ ® 0
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HanmeHoBaHue n cogepxaHve
y4ebHbIX Moaynen, Tem n opm KOHTpOns

Boigensiemoe
Bpems (4achbl

OuYHoe
obyyeHne
OYHO-
3a04Hoe
obyu4eHne

)

]
o
X
T
o
©
(2]

Y4yebHbI moaynb 1 TeopeTnyeckne OoCHOBbI BbiNapuBaHUs

Tema 1. HasHauyeHue npouecca KOHUEHTpUpoBaHNA paCTBOPOB. TexHonornyeckas n
annapaTtypHo - TeXHOJlorm4eckad cxema npoum3BoacTBa UEeIsno3bl CyJ'Ib(baTHbIM
MeTogom. Ponb n mMecto BblMapnBaHA B TEXHOJ10I'MN NPON3BOACTBA LIE€JITH0J103bI.

oo

Tema 2. MNpuHUMnblI TEXHUKN BbiNnapmnBaHus. Knaccudukauusa cuctem n annapatypHo-
TEXHONOrMYeckne cxemMbl BbinapuBaHus.. PU3NKO-XMMUYECKME CBOMCTBA PacTBOPOB
M OCHOBHbIE XapaKTEPUCTUKM NPOLIECCA BbiMapuBaHKs.

10

Tema 3. TemnepaTypHbii pexum pabotel MBY. O6wmit 1 nomnesHbin
TemnepaTypHbli Harnop B MBY. TennoBas Harpy3ka B BblMapHOM annapaTe.
PacnpegeneHve nomnesHblXx TemnepaTypHbIX HamopoB MO KOprycam BbiMapHON
YCTaAHOBKM B 3aBMCUMOCTM OT 3aKOHa pacnpefeneHus TennoBbIX Harpy3ok

Tema 4. Cxembl BbinapuBaHuss B MBY. OpHocTyneHuyaTtoe BbinapuBaHue.
MHorocTyneH4yaTble BbiMapHble YCTaHOBKW. OKCMyaTaumoHHble 0COBEHHOCTN CXeMm
MBY

10

TeKywmn KOHTpOonb 1.YCTHbI oNpoc

Y4eOHbI MoAaynb 2.KOHCTPyKLMM BbINApHbIX annapaToB U BCNIOMOraTernbHOro
obopyaoBaHus

Tema 5. BbinapHble annapatbl NAEHOYHOro TUNa. MIx npemmyLiecTsa u He4oCTaTku.
MexaHu3m MNNEeHOYHOro TEeYEHUs, KUMEeHUs U TennooTAadu B nieHke. HavanbHbin
y4acToK. Pexumbl Te4eHMs NNeHKn 1 cBs3b ¢ TennooTaaden. MNpakrtuyeckue BbIBOAbI
npumeHnTensHo K AlM.

Tema 6. BblnapHble annapaTbl C BbIHECEHHOW 30HOW KUNeHus. VX npevmyliectsa u
HepgocTaTkn. Creundnka KOHCTPYKUMIA —annapatoB AN pasfnuyHbiX  Lenen
NPUMEHEHNSI.

Tema 7. CynepkoHueHTpatopbl. OcobeHHOCTM aKkcnnyaTaumm u  obracTtu
npuMeHeHus. NMpumepbl KOHCTPYKLMIA

Tema 8. TennoobMeHHWKM pekynepaTMBHOMO TUMNa U TENNOOOMEHHUKM CMeLLEeHUs.
Tennosble U TEXHONOMMYECKMe npenmyLlecTsa. [pumMepbl KOHCTPYKLUMK annapaTos.

TeKyLWwmMn KOHTPOIb 2. YCTHbI ONpocC

Y4yebHbI MoAaynb 3 TennoBble pacyeTbl BbiNapHbIX YCTAHOBOK

Tema 9. [lloBepoyHble TennoBble pacyeTbl. [1pAMOTOYHbIE, MPOTUBOTOYHbIE U
CMeLlLaHHble CXeMbl BbinapuBaHuda. MeToa WUCKNIOYEHUSI 3aBUCUMMbIX MEPEeMEHHbIX.
MaTpuyHble BblducneHms metoagoM Maycca - XKopgaHa. bnok cxema pacyeta Ha [K.

Tema 10. [lpoekTHble TennoBble pacyeTbl. [1pPAMOTOYHbIE, MNPOTUBOTOYHLIE W
CMellaHHble cxeMbl BblinapmBaHus. [Bumxkywias cuna npouecca BbliNapvBaHUs.
KoHaoeHcaumoHHas cuctema. Cxema otBoda KoHaeHcaToB. Cnocobbl pereHepauuu
BTOPMYHOro Tenna. Agpdekt camoncnapeHums.

Tema 11. TennoBble pacyeTbl CXeM C TENIIOOOMEHHUKaMW CMELLEHUs, CBSA3b C
TEXHUKO-3KOHOMUYECKNMW NMoKa3aTtensamu. BeluncneHve HeBA3KuU.

10

Tema 12. OcobBeHHOCTN pacyeToB MpU MOAEPHM3AUUN OENCTBYHOLLUX CXEM
BbiNnapuBaHus. Harpy3o4Ho-aHepreTnyeckas xapakrepuctuka pabotel BY, oCHOBHble
TEXHUKO-39KOHOMUYECKNE NoKasaTenwu.

12

Tekywmn koHTponb 3.Pedepar

22

YyebHbin moaynb 4.Mytn noBbiweHna 3¢pheKTUBHOCTU paboTbl BbiNapHbIX
yCTaHOBOK

Tema 13. HakuneobpasoBaHMe Ha MNOBEPXHOCTSX HarpeBa. CnocoObl
npeaynpexaeHns n ovucTku. KanneyHoc u cnocobbl ounctku napa. [MpuHumnb
paboTbl cenapaumoHHbIX YCTPONCTB. BEHTMNSALMS rpetoLlmMx KaMep annapaTos.

10

Tema 14. O6pasoBaHune «AypHOMaxHywmx rasoB». OTBOA BTOPMYHBLIX MapoB U
HEKOHOEHCMPYEMbIX «OYPHOMAaXHYLLUMX ra3oB». MeToabl pacyeta NMOBEPXHOCTHOIO U
BapomeTpuyeckoro kKoHaeHcaTopoB. Cnocobbl 0TBOAA KOHAEHCATOB U3 BaKyyMHbIX
annapaTtos

10

Tema 15.Acnonb3oBaHune BTOPUYHbIX 3HEpropecypcos. PereHepaLu/lﬂ TEeNnoThbl
OTXOOALLNX ra3oB TEXHOJIONMYECKNX YCTAHOBOK.

10

Tema 16. OcHOBbI MeToda TepmoauHamudeckoro aHanusa MBY. OnpepeneHuve
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Bbligensemoe
BpeMs (4achbl)
HaumeHoBaHve n cogepxaHue e o{ 0@
y4ebHbIX Mogynen, Tem 1 OpM KOHTPOIS 8 5 g g g 5
72|z22] 2%
°g° 8y 83
3KCepruM TennoBoro notoka. MeToa pasHOCTU NpUpALLEHUN IKCEpPrui TEMMoBbIX
notokoB. Okcepretudeckun KI[ Ttennonepenadn CRoOXHOW TepmogMHaAMUYECKOM
CUCTEMBI U TENJIOUCNOSb3YHOLLEro 3NeMeHTa B HeW
TeKyLWwmnn KOHTPOIb 4.YCTHbI ONpocC 2
lMpomexyToyHasa aTrecTauus no AUCUUNIINHE 3a4eT 8
BCEIo: | 180
3. TEMATUYECKWUU MNNAH
3.1. Jlekuum
Homepa Ou4Hoe oby4eHmne Ou4Ho-3a04HOEe 0by4yeHve 3aoyHoe obyyeHne
N3y4aeMbIx Tem Homep O6bem Howmep O6bem Howmep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (vacbl)
1 8 2
2 8 1
3 8 1
4 8 2
5 8 2
6 8 2
7 8 1
8 8 1
9 8 2
10 8 2
11 8 2
12 8 2
13 8 2
14 8 2
15 8 2
16 8 2
BCEIO: 28
3.2. MNMpakTnyeckue n ceMmMHapCKue 3aHATUA
OyHoeoby4yeHve QtHo-3304HOE 3aoyHoeobyyeHne
Homepa HanmeHoBaHune obyyeHune
n3y4yaembix TeM 1 hopmasaHaTUI Homep O6bem Homep Obbem Homep Obbem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (vacbl)
> MpuHUUNbI TEXHUKN 8 >
BblNapuBaHus
TemnepaTypHbIn  peXnm
3 8 2
pabotbl MBY
CxeMbl BbIiNnapuBaHus B
4 MBY 8 2
5 BbinapHble annaparbl 8 >
NJEHOYHOro TUNa
BbinapHble annapatbl €
6 BbIHECEHHOM 30HOMN 8 2
KMneHusi
7 CynepKoHUeHTpaTopsbI 8 2
TennoobmMeHHNKK
8 pekynepaTMBHOIo Tuna u 8 2
TENNOOOMEHHMKN
cMeLleHuns
9 [MoBepoOYHbIE  TENmoBLIE 8 2
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OuyHO-3a04HOE

3.3. llabopaTopHble 3aHATUA
He npegycmMoTpeHbl

Homepa HanMeHoBaH1e OyHoeoby4yeHve oByueHie 3ao4HoeobyyeHne
n3yyaemblxX TeM 1 chopmasaHaTUI Homep O6bem Homep Obbem Homep Obbem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (vacbl)
pacyeThl
[MpoekTHble Tennosble
10 P 8 2
pacyeThl
Mpumepbl pacyeToB C
TennoobMeHHNKaMK
11 8 2
cMelleHus. BbluncneHune
HEBA3KM.
OcobeHHOCTN  pacyeToB
npu MOoZepHU3aumm
12 by AepHn3aL 8 2
OEeNCTBYIOLLNX CcXem
BblMapnBaHus
AHanus
TepMogMHaMUYeCKON
16 A HEKTUBHOCTH 8 6
BbiNapHbix Gatapei no
meToay npupaLieHun
aKceprum
BCEIO: 28

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeH

5. TEKYWAUUN KOHTPOIJIb YCNTEBAEMOCTU OBYYAIOLLEIOCH
Homepa OuyHoe 06y4eHne QuHo-3a04Hoe 3ao4Hoe oby4eHne
y4e6HbIX dopma Y oby4yeHne 4
Moayne, no KOHTpONst
KOTOPBIM n Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
nposoauTcA 3HaHWUK cemecTpa cemecTpa cemecTpa
KOHTPOMb
1,2,4 YCTHbIV onpoc 8 3
3 Pedepar 8 1
6. CAMOCTOATEJIbHAA PABOTA OBYYARKLIEIOCA
. OuHoeobyueHe OuHo-3a04H0e 3ao4HoeobyyeHmne
Buakl camocTosiTensHol paboThl obyyeHve
obyuatoLerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
YcBOeHMe TeopeTu4eckoro Matepuana 8 48
MoproToBka K MpaKTUHECKUM 3aHATUAM 8 46
BbinonHeHve y4yebHO- nnu HayyHo- 8 29
nccnegoBaTenbCcknx paboT (pedpepar)
MoproToBka k 3a4eTam 8 8
BCEIO: 124

7. OBPA3OBATEJIbHbIE TEXHOJIOIMNA
7.1. XapakTepucTuka BUAOB U UCMNOJb3YEeMbIX aKTUBHbIX U UHTEPAKTUBHbLIX (POPM 3aHATUN
He npegycmoTpeHbl

7.2. Cnctema oueHMBaHNA yCneBaeMOCTU U AOCTUXKEHUN obyyvarowmxca ansi NPpoMexXyTo4Hon
aTTecTauum

TpaguumoHHasa | X

GannbHo-peTUHroBas
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8. OBECIMNEYEHUE OUCLIUTMJINHDbI

8.1. YuebHasa nutepaTypa

a) oCHoBHas y4ebHasa nutepaTypa

1. KasakoB B.I., JlykaHuH [1.B., CmupHoBa O.C. Okcepretudeckme MeTodbl OUEHKU 3(pPeKTUBHOCTU
TENNOTEXHONOMMYECKUX YCTaHOBOK: y4ebHoe nocobue. (PekomeHgosaHo ®IBOYBIO «HaunoHanbHbIN
nccnepoBatenbckuin yHusepcuteT «M3WU»)/CIM6 I'TY PI1.- CI16.,2013.-93c¢.: un.20.

Pexum goctyna - OnektpoHHasa 6ubnuorteka METOAMYECKUX YKa3aHWUi, y4eBHO-MeToanYeckux nocobumn
BLUTO3 http://nizrp.narod.ru/metod/kpte/2.pdf

0) pononHuTenbHasa yyebHas nutepartypa

2. bernspoB A.D. OCHOBbI MPOEKTUPOBAHUS TEMITOBbIX YCTAHOBOK [ONIEKTPOHHbLIN pecypc]: y4yebHoe
nocobue/ bernspoe A.D.— OneKTpoH.TeKCToBble pAaHHble.— M.: MOCKOBCKUIA ToCy4apCTBEHHbIN
cTpouTensHbln yHuBepcuteT, A Nn Op Meana, 36C ACB, 2015.— 207 ¢

Pexum goctyna - IPRbooks - http://www.iprbookshop.ru/40576

8.2. NepeyveHb y4e6HO-MeTOANYECKOro 06ecnevyeHNs Ans CaMoCTOATENNbHOM paboThbl
oby4aroLwmxcs No AUCLMUNIINHE

1. KasakoB, B.I. TepmoavHamunyeckue MeTOoAbl aHanu3a B SHEPromcrnonb3aylLlmMx npoleccax
[OnekTpoHHbI pecypc]: yueb.nocobue / B.I'. Kasakos, 1.B. JlykaHuH, O.C. CmupHoea; CI6I'TYPI, kad.
npom. TennoaHepreTukn. — Cr6, 2011. — 93 c.

Pexum goctyna - OnektpoHHasa Gubnuorteka METOAMYECKUX YKa3aHui, y4eBHO-MeToanYeckux nocobumn
BLUT3http://nizrp.narod.ru/termodynammetody.htm

2. TortoBckmn M.A., CycnoB B.A. TennomaccooOMeH B TEXHONOMM4Yeckux ycTaHoBkax LIBI
[OnekTpoHHbI pecypc]: yuebHoe nocobme M.A. lFotoeckun, B.A. Cycrnos / CMN6 I'TY Pr1. CI16, 2013.
YacTb 3. - 120 c.: un. 84.

Pexum goctyna - OnektpoHHasa 6ubnuorteka MeTOAMYECKUX YKa3aHUW, y4eBHO-MeToanYeckux nocobumn
BLWT3http://nizrp.narod.ru/metod/kpte/3.pdf

8.3.MepeyeHb pecypcoB MH(POPMALUOHHO-TENTIEKOMMYHUKALMOHHOM ceTh "UHTepHeT" ,
Heo6XxoAUMBIX AN OCBOEHUSA AUCLUMIUHDI:

1. http://www.iprbookshop.ru/ IPRbooks

2. http://nizrp.narod.ru 3nekTpoHHas Gubnnoteka METOONYECKNX YKa3aHuM,

y4yebHOo-MeToan4yeckux nocodbur BLUTI

8.4.MepeyeHb UH(OPMALMOHHbIX TEXHOSOTMIA, UCNONb3yeMbIX NMPU OCYLEeCTBNEHUN
obGpasoBaTeNnibHOro npouecca nNo AUMCLUUNINHe, BKNO4Yasa nepevyeHb NpPorpaMMHOro obecne4vyeHus
M MH(OPMALIMOHHbIX CNPABOYHbLIX CUCTEM:
1. MicrosoftWindows 8.1
2. MicrosoftOfficeProfessional 2013

8.5. OnucaHue maTepuanbHO-TeXHU4YEeCKon 6a3bl, HEOGXOAUMOWN ANA OCYLUEeCTBEeHUs
ob6pasoBaTenbLHOro npouecca No gUCLUUNNuHe:
1. NlekumoHHasa ayanTopus ¢ MynbTUMEOUNHbIM Y4eOHbIM KOMMNIEKCOM
2. KoMnbloTepHbIN Knacc ¢ MynbTUMEOQUNHBIM KOMMIEKCOM U BbIXOAOM B VIHTEpHET

8.6. Hble cBegeHuna u (Mnu) maTepuansbl
KomnbtoTepHble Npe3eHTauum, nnakaTbl, kKatanorn o6opyaoBaHUs, AEMOHCTPALMOHHbIE U
pasgaToyHble MaTepuarnbl

9. METOAMYECKUE YKASAHUA ANA OBYHAKOLWUNXCA NO OCBOEHUIO
ANCUUIMIINHDbI

Bua y4ebHbIX 3aHATUN OpraHuzaumsa aeatenbHOCTM obydatoliierocs
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Bug y4ebHbIx 3aHATUN

OpraHM3au,m| AeATeNlbHOCTU 06yqa}ou.lerocy|

Jlekuus

MpopaboTka pabouelr nporpammbl, yaensass ocoboe BHMMaHue Lenam u
3aga4vam CTPYKTYPE U COAEPKAHUIO ANCLUMNITUHBI.

MpoBepka TEPMUHOB, MOHATUIA: OCYLLECTBMNSATbL C MOMOLLBK 3HUMKITONEANHN,
crnosapeM, CnpaBOYHNKOB C BbINMMUCbIBAHWEM TOSIKOBAHWUI B TeTpab.

Pabota c TeopeTuyeckum MaTepuariom: HalTu OTBET Ha BOMPOCbl B
pekomeHayemon nutepaType. [Ecnm camocTosiTenbHO He  yaaetcs
pasobpatbcs B MaTepuane, HeobxoaMMo CEOPMYyNMpPoOBaTb BOMPOC U
3agaTtb NpernogaBaTento Ha KOHCYNbTauum UMM Ha NPaKTUYECKOM 3aHATUKN U

ap.

npaKTI/I‘-IeCKI/Ie 3aHATUA

Pa6oTa C KOHCMEKTOM feKUWiA, MOAroToBKA OTBETOB K KOHTPOSbHbLIM
BoMpocam, MPOCMOTP PEeKOMeHOyeMoW nuTepaTtypbl, pelieHve 3adady o
anropuTMy u ap.

CamocTtodaTenbHas paboTa

HanucaHve pedeparta. OsHakomneHue ¢ TpeboBaHWSAMW K CTPYKType W
odopMneHnIo pecdepata.llonck  nutepaTypbl W  cocTaBneHue
6ubnuorpadun, ucnonb3oBaHue OoT 3 40 5 HayuyHbIX paboT, U3NoxeHue
MHEHUs1 aBTOPOB M CBOENO CYXAEHMWSI MO BbIOpaHHOMY BOMPOCY; U3NOXeHne
OCHOBHbIX acnektoB npobnembl (ykasaTb npobrnemy). BbinonHeHue
KOHTpOIbHOW paboTbl.llpn NoAaroToBke K 3a4eTy HeobxoomMmo npopaboTaTb
KOHCMEKTbI NEKLMIA, PEKOMEHAYEMYIO NUTEPATYPY U T.4.

10. ®OHA OLIEHOYHbIX CPEACTB

ANA NPOBEOEHUA NPOMEXYTOYHOW ATTECTALIMA

10.1. OnnucaHume nokasareneun un KputepueB ouleHUBaHUA KOMMeTeHUUn Ha pPa3fInyHbIX 3Tanax nx
CbOpMMpOBaHVIﬂ, onuncaHue LwKan oueHnBaHusA

10.1.1. Noka3aTenu oLeHUBaAHUA KOMMNETEHLMIA Ha 3Tanax ux ¢popmmpoBaHusi

ycTaHoBoK (BY).

cnocobeH OcCyLeCTBUTL NPOEKTHbIA "
NOBEPOYHbIA pacyeTbl TEnnoBbIX "
MaTepuanbHbix ©anaHcoB BY;060cHOBaHHO
BblbpaTb BENUYMHY MOBEPXHOCTU BbINApPHOro
annapaTta, UX KONIMYECTBO M CXEMY BbINapHOW

YCTAHOBKU;0PNEHTNPOBATLCA B
CcnpaBO4HbIX n HOPMaTUBHbIX
nnTepaTypHbIX NCTOYHUKAX.

OEMOHCTpupyeT BnageHune HaBblKaMU

pacyeToB TEMIOMacCOOBMEHHOro OCHOBHOIO
1 BCnomMorartenbHoro obopyaosaHus MBY

Kop, HanmeHoBaHue Mpenctaesnexne
KOMMNeTEeHL MM . OLlEHOYHOro OLIEHOYHOro
MokasaTenu oueHMBaHNS KOMNETEHLUI
(aTan ocBoeHus) cpenctea cpencrtea B doHae
MK-10 (3) NpeacTaBnseTKOHCTPYKLUMU U cXeMbl paboThl YcTHoe MepeyeHb
YCTaHOBOK; XapakTepHble | cobecenoBaHue BOMPOCOB A1
NpPOM3BOACTBEHHbIE 3aTPyAHEHUSI U Mepbl MO MpakTuyeckoe YCTHOro
UX yCcTpaHeHuto; cnocobbl  yTunusauum 3agjaHue cobecenoBaHus
BTOPMWYHbIX S3HEPropecypcoB; OCHOBbI Teopumn (51 Bonpoc)
TennoobmeHa; MeToauKy pacuyeTa BbiNapHbIX MpakTnyeckue

3agaHus (20 3agay)

10.1.2. OnucaHue WKan v KputTepueB oLeHNBAHNACKHOPMMUPOBAHHOCTU KOMNETEHL NN

KpMTepMM oueHnBaHuA CCbOpMMpOBaHHOCTVI KOMMeTeHLuUNn

OueHka no
TpaauLUMOHHOW KpuTepumn oueHnBaHna chopMmMpoBaHHOCTU KOMMETEHLNN
LiKane
3a4yTteHo MonHbIN, ncyepnbIBaOLWMIA OTBET, ABHO AEMOHCTPUPYIOLLMIA IMy6oKoe NOHMMaHne

npegmMmeTa. YMmeHune NPUMEHATb TEOPETUYECKNE 3HAHNA OANA peLUEHNA NPaKTUYeCKNX
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3agad

He sauteHo OTBeT HeMOnHbIX. MpM NOHMMaHWK CYLLLHOCTU NpeaMeTa B LLefIoM NPUCYTCTBYIOT
CYLLECTBEHHbIE OLLIMOKM Unn Npobenbl B 3HAHUSIX Cpasy Mo HECKOMLKMM TeMam,
He3HaHue (NyTaHuLua) BaXXHbIX TEPMWUHOB.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuanbl, HeOOXoANMbIe ANSA OLeHKU 3HAHUM,
YMEeHUM1, HaBbLIKOB U (UNK) onbiTa AeATEeNbHOCTU, XapaKkTepusyrolme atanbl POpMUpPOBaHUSA
KOMNeTeHUUn

10.2.1. NepeyeHb BONPOCOB, pa3paboTaHHbIA B COOTBETCTBUM C YCTAHOBJIEHHbLIMU 3TanaMmu
¢hopMmupoBaHua KOMNeTeHUUMn

Ne Ne

/n dopmynunpoBka BONpPOCOB TeMbI

1 | CyTb 1 Ha3Ha4YeHWe npouecca BbiNnapBaHUs. 1

2 | OcHoBbl npouecca BbinapuBaHus.  Knaccudmkauuss cuctem  u annapaTypHoO- 1
TEXHOMNOIMYEeCKMe CXeMbl BbiMapnBaHus.

3 | OcHoBbl NpoLlecca BeinapuBaHus. MaTtepuanbHbii 6anaHc BbiNapHbIX YCTAHOBOK. 1

4 | OcHoBbl Npouecca BbinapuBaHus. OgHOCTyNeH4YaToe BbinapuBaHue. 1

5 | OcHoBbl NpoLlecca BeinapuBaHus. MHoroctyneHyartble BbinapHble ycTaHoBku (MBY). 1

6 | OcHoBbI Npouecca BbinapMBaHua. JKCnyaTaumMoHHble ocobeHHocTn cxem MBY. 2

7 | OcHoBbI Npouecca BbinapmBaHus. PU3NKO — XMMUYECKME CBOWCTBA PacTBOPOB U OCHOBHbIE 2
COOTHOLLEHUSA ANsi Bblpa)XeHMS KOHLIEHTPaLMM CYyXMX BELLECTB.

8 OcHoBblI Mpouecca BbinapuBaHus. TemnepaTypHble genpeccun. Martemartudeckoe 3
Bblpa)KeHWe Ans Nones3Horo TemnepaTypHoro Hanopa BbinapHou GaTapen.

9 | OcHoBbl npoLecca BbinapuBaHus. BbluucneHne konuyecTBa BbiNapeHHOW BOAbl 4epes 3
KOHLIEHTpauuu pacteopa 1 KoadULNEHT LIEHTPUPOBaHMS.

10 | OcHoBbl npouecca BbinapuBaHuda. OnpegeneHve KOHLEHTpauuMM B N-OM  CTYMNEHU 3
BblNnapuBaHus.

11 | OcHOBHble KOHCTPYKLMM BbiNapHbIX annapaTtoB. BbinapHble annapatbl C eCTeCTBEHHOM 4
LUMPKYNSALUMEN N COOCHOW rpetoLLen Kamepow.

12 | OcHOBHble KOHCTPYKUMWM BbINapHbIX annapaToB. BbinapHow annapat ¢ Bocxoasdllen 5
NNEHKON.

13 | OcHOBHbIE KOHCTPYKUMM BbIMapHbIX annapaTtoB. BeinapHow annapat C eCTeCTBEHHON 6
LUMPKYNaUMen n BbIHECEHHOW 30HOW KUMEHUS.

14 | OCHOBHbIE KOHCTPYKUMM BbINApPHbLIX annapatoB. BbinapHonm annapaT C BbIHECEHHOMN 6
rperoLen KaMmepon.

15 | OCHOBHbIE KOHCTPYKUMM BbINapHbIX annapaTtoB. BbinapHowm annapaTt C eCTeCTBEHHOMN 6
LUMPKYNSALUMEN N BHELLHEN LMPKYIALMOHHON TPYOON.

16 | OCHOBHbIE KOHCTPYKUMM BbINApHbIX annapaTtoB. BbinapHow annapat ¢ NpuUHYOAUTENBHOMN 6
LMpPKYyNaUnen, COCHOM rperolen KaMepom 1 BbIHECEHHOW 30HOM KUNEeHKs!.

17 | OcHOBHbIE€ KOHCTPYKUMM BbiNApPHbLIX annapaTtoB. BeinapHon annapaT ¢ nagatoLLen MIeHKOw. 5

18 | OCHOBHbIE KOHCTPYKLUKN BbIMapHbIX annapaTtoB. [1ByxxXxo40BOWM BbiMapHOW annapat ovpMbl 5
«Po3eHbnany.

19 | OcHOBHble KOHCTPYKUMM BbIMApHbIX annapatoB. BbimapHon annapat ¢ rpaBUTALMOHHBLIM 8
TeyeHneM pupmbl «Jlyprux.

20 | OCHOBHble KOHCTPYKLMUK BbiNapHbIX annapaToB. BeinapHoi annapat dupmbl « ANbCTPEMY. 8

21 | OCHOBHblE KOHCTPYKLUK BbiNnapHbiX annapatoB. KoHueHTpaTop donpMbl « OPTOHY. 7

22 | OCHOBHble KOHCTPYKUMM BbINMapHbIX annapaToB. [1ByXXOOOBOW KOHLUEHTpaTop upMbl 7
«Po3eHneB-CBEHCOHY.

23 | OCHOBHbIE KOHCTPYKLMK BbiNapHbIX annapatos. CynepkoHueHTpaTtop upMbl «Po3eHneB» 7
C rpaBMTaLMOHHBLIM TEYEHMEM BbiNapuBaemMoro pacTeopa.

24 | TemnepaTypHbin pexum pabotsl B MBY. NonesHbin TemnepaTypHblA Hanop B eUHUYHOM 3
BbiNapHOM annapaTte 1 BbinapHon 6atapee. CBaA3b Mexay obWMM U NOME3HbIM
TemnepaTypHbIM HanopoM B GaTapee.

25 | TemnepaTypHbin pexum paboTel B MBY. PacnpegeneHve nonesHbiX TemnepaTypHbIX 3
HanopoB no kopnycam MBY B 3aBucMMOCTM OT TpebGoBaHWU K BeNUYMHE TennoobMeHHOM
NMOBEPXHOCTU KUNATUITBHMKOB BbINapHbIX annapaTos.

26 | Tennoeble pacyeTbl MBY. OcHOBbI MOBEPOYHOrO TEMJIOBOrO pacyeTa Ha npumepe 9
TpexcTyneH4yaTon NpsiMOTOYHON BbiNapHOW YCTaHOBKM.

27 | Tennosble pacyetsl MBY. AnropMtMm NpoOeKTHOro TENMOBOro pacyeTa. 9

28 | Pacyetbl koadhdpmumeHTOB Tennonepenayn npu BbinapyBaHun. O606LEHHOE YypaBHEHNE. 10
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BbIHY>XAEHHbIN MOTOK NO MOJIHOMY CEYEHUI0, TYPOYNEHTHbIN.

29 | Pacuetbl koathduumeHTOB Tennonepenayn npu BbinapveaHun. O606LLEHHOE ypaBHEHNME. 10
BbIHY>KAEHHBIN NOTOK MO MNOJIHOMY CEYEHMIO, NTAaMUHAPHbIN.

30 | PacueTbl koadhduLMEHTOB Tennonepegayun npu BbinapueaHmum. OB600LEHHOEe ypaBHEHUE. 10
CB0bOaHOE cTeKaHMe XNOKOCTU MO CTEHKe, TypOyneHTHoe.

31 | Pacuetbl koachdmumeHTOB Tennonepenadn npu eoinapneaHmm. O6obLLeHHOe ypaBHEHME. 10
CB00OAHOE CTeKaHWe XNOKOCTU MO CTEHKE, NaMUHAPHOE.

32 | PacueTbl k03ddULMEHTOB Tensonepegayn npu BoinapuBaHum. OBG00LEHHOE ypaBHEHME. 10
CB0boaHOE cTekaHne KoHAeHcaTa No CTeHke (KoHAeHcauums).

33 | PacueTbl k0adhdULMEHTOB Tensonepegayn npu BoinapuBaHum. OB600LEHHOE ypaBHEHME. 10

CB0OOAHLIN NOTOK (ECTECTBEHHASA KOHBEKLMS).

34 | PacyeTtbl  koadbchmumeHTOB  Tennonepedayn npuv  BblinapueaHuu.  KoadhdoumumeHt 10
TennootgayM B KpUTepuanbHOM BuAe QA7 BbiMapHbIX annapaTtoB C eCTeCTBEHHON
LUMPKYNsaUnen.

35 | PacyeTtbl  koadduUMEHTOB  Tennonepegaunm npuv  BbinapuBaHuu.  KoadduumeHT 10
TennooTthaun AN BbiNapHbIX annapaToB C €CTEeCTBEHHOW uupkynsuven (ynpolieHHas

dopmyna).

36 | PacyeTtbl koadpduUMEHTOB  Tennonepegayun npu  BbinapuBaHuu.  KoadduumeHT 10
TENNooTAa4M OT HACbILLLEHHOW NaporazoBon CMECH.

37 | BblumucneHne HEBA3KM Npu pacyeTax ¢ TeN00OMEHHMKaMU CMELLEHUS 11
38 | BcnomoratenbHoe o6opyaoBaHve. YMcToTa BTOPMYHOIO napa B BbiMapHbIX annaparax. 12
39 | BcnomoraTtenbHoe obGopyaoBaHue. PereHepaTuBHble noporpesatenu pactsopa. Twunbl 12

NPpUMEHAEMbIX pereHepaTtnuBHbIX nop,orpeBaTeneVl pacTBopa.

40 | BcnomoraTenbHoe o6GopyaoBaHue. PereHepaTvBHble nogorpeeaTenn pacteopa. U 12

KOHAeHcaTopsbI BbliNapHbIX  YCTAHOBOK.. Pacuet NMOBEPXHOCTU TennoobmeHa
pekynepaTuBHOIO TennoobMeHHNKa.

41 | BcnomoratenbHoe obopyaoBaHue. KoHAeHcaTopbl BbiMapHbIX YCTAHOBOK. HasHaueHwue. 12
Tunbl KOHOEHCATOPOB.

42 | BcnomorartenbHoe obopygoBaHue. [NpsamMoToYHbIE KOHOEHCATOPbI. 12

43 | BcnomoratensHoe obopygoBaHue. [poTMBOTOYHbLIE KOHAEHCATOPbI. 12

44 | BcnomoratenbHoe obopyaoBaHue. PacdeT pacxoga Bogbl Ha KOHAEHcauuMoo napa B 12
NMOBEPXHOCTHbIX KOHAEHCATOpax.

45 | BcnomoratenbHoe obopyaoBaHue. PacdeT pacxoga Bogbl Ha KOHAEHcauuMoo napa B 12
KOHAEeHcaTopax CMeLLEeHMs.

46 | TennoBble CxeMbl M OCOBEHHOCTM SKCMlyaTauuMuM BbIMAPHbIX YCTAHOBOK Cyrib(paTHOro 13
npoussogcTea. [1ogroToBKa YEpHOro LWerioka K BbiMapuBaHMIo.

47 | TennoBble cxembl W OCOBEHHOCTM SKCMfyaTauuMu BbiNapHbIX YCTAHOBOK CyrbdaTHOro 13
npoussogctea. OcobeHHocTM akcnnyaTaumm MBY.

48 | «[dypHonaxHywme rasbly. ObpasoBaHune 1 NyTU yCTpaHEHUs 14
49 | Ucnonb3oBaHWe BTOPUYHBIX SHEPropecypcoB MpU BbiNapuBaHUW LLENOKOB 15
50 | TepmoguHamMu4eckui aHanua BolinapHblx 6atapen 16
51 | MeTog npupalleHns akceprum 16

10.2.2. BapmaHT TUNOBbIX 3agaHuN (3aga4, KEMCOB), pa3paboTaHHbIX B COOTBETCTBUMU C
yCTaHOBMEHHbIMM 3Tanamu hOpMUpPOBaAHUA KOMNETEHLUUN

Ne Ycnosusa TMNOBbLIX 3aaad (3agay,

. OTBeT
n/n KelncoB)
1 | Onpegenutb aKkcepreTmyeckmii | TennoBon NOTOK, BOCNPUHMMAEMbIN BOAOW B NAapOBOASHOM
KA, NOCTPOUTb Ouarpammy | nogorpesarene:
pacnpeneneHusi  aKcepreTU4eckmx -G . ( "y )
noTeps. Q.’ Gz sz tz t2
NcxoaHble JAaHHbIE: 180000 AR
NPOM3BOANTENBHOCTL annapaTta no Q = 3600 4,24 (423 - 343) =169608A0

soge - G, =180 1/4; Temnepatypa | Tennogoii MOTOK, NepefaHHbIN BoAe B NapoBOASHOM
Boagbl Ha Bxoge - t,= 343 K; | noAorpesarene

TemnepaTypa BOObl Ha BbIXoge - Q =D- (' - ")

t! = 423K ; abconiotHoe | Q, =8,38-(2762,9 —697,1) =1731168A0 kcepretnueckuii
AaBlieHne rpetoLiero napa - | banaHc

Pn = 76ap _(438 K)_ I‘IpMpau.l,eHme Kceprnn HarpeBaeM0|7| BOAbI B noaorpesartene
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T.X
e, =Q, -(1—T—Hj,

e, =16960- (1— @j = 3675xBm
383

MpupalleHre aKkceprum B NpoLiecce KogeHcauum napa B
nogorpesartene

TX
eO—QO-(l—T j

e, =17311 (1— @) -0,98 = 5345xBm
438

3|<cepreTV|qu|<|/|e noTepun B noagorpesartene

1T =5345-3675=1670xBm

2 | Onpegenutb aKkcepreTmyeckmii | TennoBon NOTOK, BOCNPUHMMAEMbIN BOAOW B NAapOBOASHOM
KA, NOCTPOMUTb Ouarpammy | nogorpesartene:
pacnpegeneHnss  aKcepreTU4ecKux — . S )
noTepb. Q|’ Gz sz tz tz
NexoaHble JaHHble: 180000
NPOU3BOAMTENBHOCTL annapara no Q, = 3600 '4124'(423_343)=16960KB’”

soge - G, =180 /4; Temnepatypa | Tennogoii MOTOK, NepefaHHbIN BoAe B NapoBOASHOM
Boabl Ha Bxoge - t,= 343 K; | MoAorpesarene

Temneparypa Bogsl Ha Bbixoge - | Q& = D- (i"—i")

t) = 423K ; abcontotHoe | Q, =8,38- (2762,9 _ 697,1) _173116xBm

AaBrneHvne rpewolero napa - | QkcepreTudeckuin 6anaHc

P, = 76ap .(438 K). MpupalleHne akceprum HarpeBaemoi BoAbl B nogorpesartene

TX
e, —QH-[l—THj,

e, =16960- (1— @j = 3675xkBm
383

MpupalleHre aKkceprum B NpoLiecce KogeHcaumm napa B
nogorpesartene

TX
eo:Qo-(l—T j

e, =17311.[ 1399 0,98 — 5345,Bm
438

3|<cepreTV|qu|<|/|e noTepun B noagorpesarterne

11 =5345-3675=1670xBm

10.3. MeToguyeckue matepuansl,
onpeaensowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEHUI, BnaaeHu (HaBbIKOB U (MNK)
NPaKTUYECKOro onbiTa AEATENbHOCTU), XapaKTepu3yoLwmx atanbl opMUPOBaAHMA KOMNETEHLUN

10.3.1. YcnoBusa aonycka 06yqa|ou.|eroc;| K caade 3avyeTa U nopAaaokK nukBunaaummn aKkagemun4yeckom
3aA40J1’)KeHHOCTHU

MonoxeHne O NpoBeAEeHUWM TeKYLLEero KOHTPOSMS YCNeBaeMOCTM W MPOMEXYTOYHOW aTTectauuu
obyuatoLmxcs.
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10.3.2. ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUUNIHE

ycTHas

10.3.3. OcobeHHOCTN NpoBeaeHUA 3a4eTa

X

NMMCbMeHHasnA

KOMMNbOTEPHOE TECTUPOBaHNE

MHadA

Bpemsi Ha nogrotoBky k 3aveTy 30 MWHYT, B 3TO Bpemsi BXOOUT MNOArOTOBKa OTBETa Ha

TeOpeTquCKMVI BOMpPOC 1 peeHne 3agadn.
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