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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb AMCUMNNUHBbI: O3HAKOMIIEHME ODY4YalLWMXCA C TUMOBLIMU KOHCTPYKUMSIMW, NPUHLMNAMU paboThbl,
COBpPEMEHHbBIM COCTOSIHUEM Y NEepPCneKTMBaMn pa3BuTUs, 0COBEHHOCTAMM SKCNyaTauun BbiNapHbIX YCTaHOBOK.

1.2 3agaum gcuMNInHbLI:

npuobpeTeHne HaBbIKOB B OLIEHKE M aHanm3e u3nyecknx npoueccoB, NPOTEKaKLWMX B BbiMapHbIX YCTaHOBKaX,
TENMOBLIX PACYETOB BbINMAPHbIX YCTAHOBOK, BbIOOP 3KOHOMUYHbIX PEXUMOB paboThbl SKCNyaTauum.

1.3 Tpe6oBaHusA Kk NpeaBapuTeNbLHOM NOAroTOBKe 06y4aloLerocs:

MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLMMINH:

BbicokoTeMnepaTtypHble TEMNOTEXHONOIMMYECKNE NPOLECCHI U YCTAaHOBKU

TennomaccoobmeHHoe oGopy,u,oeaHme Tenno3HepreTn4eCckmnx I'Ipe,D,I'IpVIﬂTVIVI
TennotexHonornyeckme npouecchbl B Ll,eJ'IJ'IPOJ'IO3HO-6yMa)KHOM npoun3BoacTee

2 KOMNETEHUMUN OBYYAIOLWEIOCsA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNITUHDBI

MK-6.2: FOTOBHOCTb K BbINOJIHEHMIO PAabOT NO OpraHM3aLMOHHOMY M TEXHUYECKOMY 06ecrneyYeHuUto NosIHOro
LMKIA N1 oTAaesNbHbIX CTaAUM IKCNyaTauum TeNJI0TeXHONOrM4Yeckoro o6opyaoBaHMA pasnn4HbIX
npousBoAcTB

3HaTb: KOHCTPYKLMU M CXeMbl paboTbl YCTAHOBOK M OCOBEHHOCTU MX IKCMyaTaluu; XapakTepHble Npou3BOACTBEHHbIE
3aTpyQHeHMss U Mepbl MO WX YCTPaHeHWo; Ccnocobbl YTUNMU3ALMM BTOPUYHBLIX SHEPropecypcoB; OCHOBbI Teopwuu
TennoobMeHa; MeToaMKy pacyeTa BbiMapHbIX YCTAHOBOK.

YMeTb: OCYLLECTBUTbL MOBEPOYHbI pacyeT TEMnoBbIX U MaTepuanbHbiXx 6GanaHcoB BbiMapHbIX YCTAHOBOK; BbIGPaTb
BbIMapHOW annapar; UCNob30BaTh CNPaBOYHYIO M HOPMATUBHYIO NUTEPATYPY.

BnageTb: pacyeTaMu OCHOBHOIO M BCrMoMoraTenbHOro o6opyaoBaHWsl BbiMApHbLIX YCTAHOBOK; HaBblkaMu paspaboTKu
MepPOMpUATHIA MO NOBbILLEHWUIO SHEPreTUYecKon 3EKTUBHOCTM PaboThl BbiNapHbIX YCTAHOBOK.

MK-7.2: CnocobeH yyacTBOBaTb B NPOBeAEHUM NpeaBapuTeNibHOro TeXHUKO-3KOHOMUYECKOro 060cHoOBaHus
NPOEKTHbIX pa3paboTOK TEMNNOTEXHONOMMYECKMX 06 HLEKTOB U UX 3NIeMEHTOB NO CTaHA4apTHbIM MeToAUKaM

3HaTtb: cnocobbl  yTunMsaumM  BTOPUYHBLIX  3HEpropecypcos;  TpeboBaHUA  HOPMATUBHO-TEXHUYECKUX W
HOpMaTVBHO-METOANYECKMX JOKYMEHTOB MO 3KCNyaTauny BblNapHbIX YCTAaHOBOK.

YmeTb: paboTatb C kaTanoramMv U CNpPaBOYHWKAMMW, SMEKTPOHHbIMKU Gasamu AaHHbIX; OLEHMBATb 3HEPreTUYecKyto
3(pheKTMBHOCTb BbiNAPHbLIX YCTAHOBOK.

BnapeTb: pacyeTamm OCHOBHOIO M BCMOMoOratefnbHoro o6opyaoBaHWS BblMApHbIX YCTaHOBOK; HaBblkamMu pacyeTa
TEnnoBoro n MaTepuansHoro 6anaHca BbiNapHbIX YCTAHOBOK.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHve 1 coaepxaHune pasgenos,
TeM U y4eBHbIX 3aHATUIA

Cewmectp
(kypc ans 3A0)

KoHTakTHas

paboTta

Jlek.
(4achbl)

Mp.
(4achbl)

CP
(4achbl)

MHHoOBaLl.

dopMbl
3aHATUN

dopma
TeKyLLlero
KOHTpOS

Pasgpen 1. TeopeTnyeckne  OCHOBHbI
BblNapuBaHus

Tema 1. HasHaueHune npowecca
KOHLUEHTPNPOBaAHUA PacTBOpPOB.
TexHonornyeckass 1 annapaTypHo -
TEeXHonormyeckass cxema nNpPOM3BOACTBA
Lennonosbl cynbgaTtHbiM MeTogom. Ponb 1
MECTO  BbiNapMBaHUS B TEXHOMNOrMu
NpOM3BOACTBA LIEeNonosbl.

nn

Tema 2. MpuHUMNBI TEXHWKU BbiNapyBaHus.
Knaccndmkaumsa cuctem v annapatypHo-
TEXHOMOrMYeckne Cxembl BbiNapuBaHWs.
PU3MKO-XMMMYECKe CBONCTBA PacTBOPOB U
OCHOBHble  XapakTepucTuMkM  npouecca
BblMapMBaHus.

0,3

Tema 3. TemnepaTypHbii pexum paboThbl
MBY. O6wmnin 1 nonesHbln TeMmnepaTypHbIn
Hanop B MBY. Tennosasd Harpyska B
BbiNapHom annapate. Pacnpegenexve
nonesHblX TemnepaTypHbIX Hanopos Mo
Koprnycam  BbiMapHOW  YCTaHOBKM B
3aBMCUMOCTU OT 3aKoHa pacnpegeneHns
TEMMOBbIX HAarpy3okK

Tema 4. Cxembl BbinapuBaHua B MBY.
OpHocTyneH4artoe BblNapuBaHue.
MHorocTyneH4aTble BbiMapHbIE YCTAHOBKMW.
OkcnnyaTaunoHHble  OCODEHHOCTU  CXEM
MBY

Pasgen 2. KoHCTpykumM  BbIMapHbIX
annapartosB " BCMOMOraTenbHOro
obopynoBaHus

Tema 5. BoinapHble annapatbl NneHOYHOro
TMna. Ux npeunmywiectBa M HegocTaTKU.
MexaHn3M NIeHOYHOro TeYEHNS, KUMEHUS U
Tennootgaym B NneHke. HavanbHbIn
y4yacTok. PexuMbl Te4eHNs nneHKn 1 CBA3b
Cc TennooTtaadven. [lpakTudeckne BbIBOAbI
npumeHnTensHo kK AlM.

nn

0,3




Tema 6. BbinapHble annapaTtbl C BbIHECEHHOWN
30HOM  kumneHusi. Wx  npeummywiectsa

HeJoCTaTKu. Cneunduka KOHCTPYKLUI
annapartoB ans pasnuyHbIX uenen
NpUMeEHeHMS.

Tema 7. CynepkoHueHTpaTopbl. OcobeHHOCTH
akcnnyataumm M obractu  NpUMEHEHWs.
Mpumepbl KOHCTPYKLNIA

Tema 8. TennooOMeHHVKM peKkynepaTUBHOIO
TUNa N TeNNOOOMEHHUKN CMeLLeHUs1. TennoBble
N TexHonornyeckme npenmyliectsa. lNpumepsl
KOHCTPYKLMM annapaTtos.

Pasgen 3. TennoBble pacdeTbl BblNApHbIX
yCTaHOBOK

Tema 9. [lloBepouyHble Tennosble pacyeThbl.
MpAMOTOYHbIE, MPOTUBOTOYHBLIE N CMELLAHHbIE
CXeMbl BbinapuBaHus. MeTog WcKIYeHUs
3aBMCUMbIX nepemMeHHbIX. MaTpuuHbie
BbluMCrieHnss metogom [aycca - >Kopgawa.
briok cxema pacyeta Ha lNK.

Tema 10. lpoekTHble TennoBble pacyeThbl.
MpAMOTOYHbIE, MPOTUBOTOYHbIE N CMELLAHHbIe
CxeMbl  BbinapuBaHua.  [Buxylwas cuna
npouecca BbinapusBaHus. KoHaeHcaumoHHas
cuctema. Cxema oTBOAa  KOHOEHCATOB.
Cnocobbl pereHepauum BTOPUYHOrO Temnna.
OdbdekT camoncnapeHms.

AC

Tema 11. TennoBble pacyeTbl CXemM C
TENnooOMEHHVKaMN  CMELLEHUs, CBSA3b C
TEXHUKO-3KOHOMUYECKNMU nokasaTensmu.
BbluncneHve HeBA3KMN.

AC

Tema 12. OcobeHHOCTM pacyeToB npwu
MoZepHM3aLmm OEVCTBYHOLLNX CXeMm
BbiMapuBaHus.  Harpyso4Ho-aHepreTuyeckas
xapaktepuctuka pabotel BY, OCHOBHblE
TEXHUKO-3KOHOMUYECKMNE NOoKa3aTenu.

Pasgen 4. Nyt noeblweHns 3pHEKTUBHOCTU
paboTbl BbINAPHbIX YCTAHOBOK

3,0

0,3




Tema 13.
NMOBEPXHOCTAX

npeaynpexaeHns u ounctkn. KanneyHoc u
crnocoObl o4nCTKM napa. MpuHumnbl paboTbl
cenapauMoHHbIX  yCTpoicTB. BeHTunsaums
rpetoLLmx kKamep annapaTos.

HakuneobpasoBaHue Ha
HarpeBa. Cnocobbl

Tema 14. O6pasoBaHne «AypHOMAXHYLLMX
rasop». OTBOA BTOPUYHBLIX NapoB MU
HEKOHOEHCUPYEMbIX «OyPHOMaxXHYLLMX
rasoB». MeToabl pacyeTa NOBEPXHOCTHOIO U 2
GapomeTpu4eckoro KOHZEHCATOPOB.
Cnocobbl oTBOAa KOHAEeHCcaToB n3
BakyyMHbIX annapaToB

Tema 15. Wcnonb3oBaHWe BTOPUYHbLIX
aHepropecypcoB. PereHepaunsi TennoThbl

OTXOOALLMX
YCTaHOBOK.

ra3oB TEXHOJTOTMYECKNX

Tema 16.

TepMoaMHaMN4eCcKoro aHanusa MBY.
OnpepgeneHune akceprum TenmnoBoro MOToKa.
MeTog pasHOCTM MpupaLleHun aKceprun
TennoBsbIX NOTOKOB. JkcepreTndeckun Kl

Tennonepegayun

TepMOﬂMHaMMHeCKOVI CUCTEMDI n
Tenoncnonb3yrwLiero arfieMmeHTa B Hen

OcHoBbl meToda

CIOXHOM

Utoro B cemectpe (Ha kypce anga 3A0) 34 17 21

KOHCYJ'I bTaunn N NpoMeXxyTo4vHas

25 33,5
aTTecTauuns (Ok3amMeH)

Bcero koHTakTHas pab6orta n CP no

aucuunrnvHe 535 54,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM MaHOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasarteneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUS pe3ynbTaToB 00y4YeHus
5.1.1 NMoka3aTenun oueHUBaHUA

Kon
KOMMeTeHumn

MokasaTenu oueHMBaHWA pe3ynbTaToB 0byyeHus

HanmmeHoBaHMe OLEeHOYHOro
cpeacTea

MK-6.2

OpueHTupyeTca B KOHCTPYKUMSAX W CxeMax paboTbl YCTaHOBOK,;
XapakTepHbIX Npou3BOACTBEHHbIX 3aTpygHEeHUAX ©n Mepax no ux
ycTpaHeHuto; cnocobax yTunusaumm BTOPUYHBLIX 3HEPropecypcos;
OCHOBax Teopun TenrnoobmeHa; MeTOAMKax pacyeTa BblMapHbIX
ycTaHoBok (BY).

CnocobeH oCcyLLeCcTBUTb  MPOEKTHBIA  ” MOBEPOYHbIA  pacyeTbl
TennoBblX W MaTepuanbHbix 6anaHcoB BY; o6ocHoBaHHO BbiGpaTb
BENMYNHY NOBEPXHOCTWU BbIMApPHOro annaparta, X KoJindecTtBo N CXemMy
BblMapHON YCTaHOBKMW; OPUEHTUPOBATLCH B CnpaBOYHbIX "
HOPMAaTUBHbIX nnTepaTypHbIX NCTOYHUKaX.

OemoHcTpupyeT BnageHue HaBblkamu pacuyeToB
TennoMaccoobmMeHHOro OCHOBHOrO " BCMOMOraTenbHoro
obopygoBaHusa MBY.

Bonpocbl YCTHOrO
cobecenoBaHus

MpakTtuko-
OPWEHTUPOBaHHHbIE 3a4aHUs




Nwveet

MK-7.2
6aszamu

SHEepropecypcos;
TEXHUYECKMX U
3KCMnyaTauum BbiNapHbIX YCTAHOBOK.
CnocobeH paboTtaTthb ¢ kaTanoramMu U CrnpaBOYHMKAMU, SNEKTPOHHBLIMU

npeacrtaenieHne o cnocobax
opueHTunpyeTca B
HOpMaTUBHO-METOANYECKUX

AaHHbIX; OUueHMBaTb 3HEepPreTn4eckyro

BbIMAPHbIX YCTAHOBOK.
ObnapaeT HaBblkaMu pacyeTa OCHOBHOTO W BCMOMOraTenbHOro
06opyaoBaHUst BbIMApPHbIX YCTAHOBOK, @ Takke HaBblkamu pacyeTa
TENOBOro 1 MaTepuanbHOro 6anaHca BbiNapHbIX YCTAHOBOK.

yTUnusaumm
TpeboBaHusX
[OKYMEHTOB

BTOPUYHbIX
HOpPMaTUBHO-
no
Bonpocbi
cobecenoBaHus
MNpakTuko-
OPWEHTMPOBAHHHbIE 3a4aHUS

YCTHOIo

3 PEKTUBHOCTb

5.1.2 Cuctema un KpMTEepUM oLeHMBaHUA

LWkana oueHnBaHuns

Kputepun oueHMBaHUA cHOPMUPOBAHHOCTI KOMMETEHLMI

YcTHOe cobecenoBaHue

MucbmeHHasn paboTa

MonHbIN, ncYepnbiBaOWNA OTBET, SBHO
AeMoHcTpupytowmn rnybokoe noHWmaHue

KauyectBeHHOe n 6e3ownbo4YHOe UCronHeHne

BCEX  ANEMEHTOB  3ajaHus MONHOCTbIO
5 (oTnnyHO) npeameTta. YMeHune NPUMEHSATb
COOTBETCTBYHOLLEE BCEM  MNPeabABsSEMbIM
TEOpeTMYeCcKNe 3HaHMA ONs  pelleHus
TpeboBaHMAM.
npakTn4eckux 3agay
OTBeT CTaHOapTHbIN, B Lenom
KayeCTBEHHbIN, OCHOBaH Ha BCEX
MmetoTtcs oTAernbHble HecyLleCTBEHHbIE

4 (xopoLwuo)

06s13aTerNbHbIX UCTOYHMKAX WHGOPMaUuN.
MpucytcTBylOT Hebonblne npobenbl B
3HAHMWSAX UMW HECYLLIECTBEHHbIE OLUMOKN.

OLUMOKM, He BNusOLLME Ha OBLLMIA pe3ynbTar.

3 (yooBneTBoOpUTENbHO)

OTtBeT HenomHbii. [py  NOHMMaHWK
CYLLHOCTMN npegmeta B uenom
NMPUCYTCTBYIOT CYLLECTBEHHbIE OLUMOKN UMK
npobenbl B 3HaHWSX cpa3sy Mo HECKOSbKUM
TemaMm, He3HaHuWe (nyTaHuua) BaXHbIX
TepMM1HOB

3apaHue  BbINOMNHEHO
MHOFOYUCHEHHBIMN
owmbKamum.

MONMHOCTbIO, HO C
CYLLIECTBEHHbBIMU

2 (HeypoOBRETBOPUTENBHO)

HecnocobHocTb oTBETUTH Ha BOnpoc 6e3
nomMoLLn 3k3ameHaTopa. HesHaHne
3HaUMTENMbHOW  YacTW  NPUHUMNMANbLHO
Ba>XXHbIX 3NEeMEHTOB ONCLUMNINHBI.
MHoro4uncneHHble rpybble owmnbKu.
MonbiTka CMNUCbIBAHWSA, WCMONb30BaHUS
HepaspeLUeHHbIX TEeXHUYECKMX YCTPOMCTB
UNM nonb30BaHMSA MOOCKA3KOW OpYyroro
YyeroBeka (BHE 3aBUCUMOCTM oT
YCMELHOCTW Takon MOMbITKM).

OtcyTtcTBME OfHOrO unm HECKOMNbKNX
o06sa3aTenbHbIX 3NEeMeHToB 3agaHus,
npeacTaBneHvne Y4yxon paboTel, nnaruar, nnubo
OTKa3 OT npeacTaBneHns paboTbl.

5.2 TunoBble KOHTPOMNbHbIE 3a4aHUs MU UHble MaTepuanbl, Heo6xoAUMbIE ANt OLeHKWU 3HaHUWA, YMEHUH,
HaBbIKOB U (MNK) onbiTa AEATENbHOCTH
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n |

dopMynmMpoBKM BOMPOCOB

Cemectp 7

OcCHOBHble KOHCTPYKLIMK BbiNapHbIX annapaToB. BeinapHoi annapat ¢ eCTeCTBEHHOW LMPKYNSUMe U BHELLHEN
LMPKYNALMOHHOW TPyOON.

OCHOBHbIE KOHCTPYKLMU BbIMApHLIX annapaToB. BeinapHoi annapaT ¢ NpUHyAUTENbHON LMPKYNSLUENA, COCHOW
rpetoLen Kamepomn U BbIHECEHHOW 30HOWN KUNEHWSI.

OCHOBHblE KOHCTPYKLMM BbiMapHbIX annapaTos. BeinapHoi annapart ¢ nagatoLer nieHKoun.

OCHOBHbIE KOHCTPYKLMU BbIMAapHLIX annapaToB. [1ByXX040BOM BbiNapHou annapaT doupmel «Po3eHbnagy.

«Jlypruny.

OCHOBHbIE KOHCTPYKLMW BbiNapHbIX annapaTos

. BeinapHou annapat ¢ rpaBUTauuoHHbIM TedeHuem upMbl

OCHOBHbIE KOHCTPYKUMM BbiNapHbIX annapaTtoB

. BoinapHon annapat coupmbl «AnbCTpeM».

OCHOBHbIE KOHCTPYKLMW BbiNapHbIX annapaTos.

KoHueHTpaTop donpmbl « OPTOHY.

OCHOBHbIE KOHCTPYKUMM BbliNapHbIX annapaTtoB

. IByxxoaoBow koHUeHTpaTop hmpMbl «Po3eHneB-CBEHCOHY.

© |O|N|O]| O |l N

OCHOBHbIE KOHCTPYKLMM BbINapHbIX annapaToB
TeYeHneM BbiNapuBaemMoro pacTeopa.

. CynepkoHLeHTpaTop upMbl «PO3eHNEB» C rpaBUTALMOHHBIM

[EY
o

TemnepatypHbIi pexxum paboTel B MBY. MNonesHbii TeMnepaTypHbIi Hanop B €4MHUYHOM BbiNapHOM annapare
n BbinapHon 6atapee. CBs3b Mexay o6LLMM 1 NONe3HbIM TeMnepaTypHbIM HanopoM B 6aTtapee.




TemnepaTypHbI pexxum paboTel B MBY. PacnpegeneHune nonesHbix TeMnepaTypHbIX HAanopoB no Kopnycam

11 MBY B 3aBucuMocCTM OT TpeboBaHWIN K BENMYMHE TENI00OMEHHON NOBEPXHOCTU KMMATUIBHUKOB BbliMapHbIX
annaparos.

12 TennoBble pacueTs! M!BY. OcHOBbI MOBEPOYHOro TEMMOBOrO pacyeTa Ha NpuMepe TPexcTyneH4YaTon
NPSAMOTOYHOW BbINApHOW YCTAHOBKM.

13 Tennosble pacyeTel MBY. Anropntm NpoeKkTHOro TEnI0BOro pacyera.

14 Pac4yeTbl koadpduumneHToB Tennonepeaa4n npy BeinapuBaHum. 0O606LeHHOe ypaBHEHUE. BbIHYXAEHHbIN NOTOK
MO NOSTHOMY CeYeHWI0, TYPOYNeHTHBbIN.

15 PacueTbl KoadhdununeHToB TensonepeaaYn Npu BbinapusaHny. 0O606LweHHoe ypaBHeHMe. BbIHYXOEeHHbIN NOTOK
MO NOSTHOMY CEYEHWI0, NaMUHaPHbIN.

16 PacueTbl koadhduumeHTOB Tennonepenaym npu eeinapmeaHun. O6o0LweHHoe ypaBHeHne. CBoboaHoe cTekaHme
XWUAKOCTU NO CTEHKe, TypOyneHTHoe.

17 PacuyeTbl koadhhmumeHToB Tennonepenaym npu seinapmsaHun. O6obweHHoe ypaBHeHne. CBoboaHoe cTekaHme
XXMAKOCTU NO CTEHKE, NaMnHapHoe.

18 PacuyeTbl koadhdmumeHToB Tennonepenayv npu seinapmsaHun. O6obweHHoe ypaBHeHne. CBob6ogHoe cTekaHme
KOHOEeHcaTa Nno CTeHKe (KoHAeHcauus).

19 PacueTbl koadmumneHTOB Tennonepeaayn npu BeinapmeaHun. O6o6LieHHoe ypaBHeHne. CBOGOAHKIN MOTOK
(ecTecTBEHHast KOHBEKLUNS).

20 PacueTbl koadhmumeHTOB Tennonepeaayu npu BbiNapueaHum. KoadhdnumeHT TennooTaaum B KputepnansHOM
BMAE ANS BbliNapHbIX annapaTtoB C €CTECTBEHHON LMPKyNsAUMen.

21 PacyeThl KOS(bdDVILLVIeHTOB“TeI'IJ'IOI'Iepe,D,a:-II/I npwv BbinapueaHmn. KoaduumeHT TennooTaayv Ans BbinapHbIX
annapaTtoB C eCTECTBEHHOW LmpKynaumen (ynpoweHHasa dopmyna).

22 PacueThbl KocjcbcbmumeHTOB Tennonepeaayn npm BeinapmeaHun. KoadurumeHT Tennootgaym oT HacblWeHHON
naporasoBoi CMeCH.

23 BbluncneHue HEBA3KM Npu pacyeTax ¢ TEMNNOOOMEHHUKAMUN CMELLEHMS

24 BcnomoratensHoe o6opyaoBaHmne. Ynctota BTOPUYHOIO napa B BbiNapHbIX annaparax.

o5 BcnomoratensHoe oGopy,qosang. PereHepaTvBHble nogorpesaTeny pacteopa. Tunbl NPUMEHAEeMbIX
pereHepaTVBHbIX NOAOrpeBaTene pacTeopa.

26 BcnomorartensHoe o6opyaoBaHme. PereHepaTrBHble nogorpeBaTeny pacTBopa. U KOHOEHCATOPb! BbiMapHbIX
yCTaHOBOK. PacyeT noBepxHOCTM TennoobmeHa pekynepaTtMBHOro TennoobmMeHHuKa.

27 BcnomoratensHoe obopyaosaHve. KoHaeHcaTopbl BbiNapHbIX YCTaHOBOK. HasHaveHue. Tunbl KOHAEHCaTOPOB.

28 BcnomoratensHoe obopyaosaHue. MNpAMOTOYHbIE KOHAEHCATOpbI.

29 BcnomorartensHoe o6opyaoBaHue. NMpoTMBOTOYHbIE KOHOEHCATOPbI.

30 BcnomorartensHoe obopyaoBaHme. Pacuet pacxoga Boabl Ha KOHAEHCALUMIO Napa B NOBEPXHOCTHbIX
KOHOEeHcaTopax.

31 BcnomoratensHoe obopyaosaHve. PacueT pacxoga BoAbl Ha KOHAEHCALUMIO Napa B KOHAeHcaTopax CMeLLeHus.

32 TennoBble CXeMbl 1 OCOGEHHOCTU IKCMIyaTaLMmn BbIMApHbIX YCTAHOBOK CyNbdaTHOro NpomM3BoacTBa.
lMoaroToBka YepHOro LenokKa K BbinapuBaHuIo.

33 TennoBble cxeMbl 1 0COBEHHOCTH AKCNNyaTaLnm BbiNapHbIX YCTAHOBOK CynbdaTHOro Npon3BoacTBa.
OcobeHHocTn akcnnyataumm MBY.

34 «[ypHonaxHnyLme rasbi». ObpasoBaHue 1 NyTU yCTPaHEeHNS

35 Mcnonb3oBaHue BTOPUYHLIX SHEPrOpeCcypCoB MpU BblNapMBaHUM LLENOKOB

36 |TepmoamHamumyeckuii aHanua BbiNapHbIX 6aTapen

37 MeTog npupallueHus akceprum

38 CyTb 1 Ha3Ha4eHne npoLecca BbiNapuBaHus.

39 OcHoBbI npoLiecca BbinapmBaHust. Knaccudumkaumsa cuctem u annapatypHO-TEXHOMNOMMYECKNE CXEMbI
BblNapuBaHus.

40 OcHoBbI NpoLiecca BbinapmBaHusi. MatepuanbHbii 6anaHc BbiNapHbIX YCTAHOBOK.

41  |OcHoBbl Npouecca BbinapueaHus. OQHOCTYNeHYaTOE BbinapyBaHUe.

42 OcHoBbl Npouecca BbinapuBaHus. MHorocTyneHyaTtble BbinapHble ycTaHoBku (MBY).

43  |OcHoBbl Npouecca BbinapuBaHus. JKcnnyaTaunoHHble ocobeHHocTn cxem MBY.

a4 OcHoBbI NpoLiecca BbinapmBaHust. PU3MKo — XMMUYECKME CBOMCTBA PACTBOPOB M OCHOBHbIE COOTHOLLEHMS ANS
BbIPaXXEHNS KOHLEHTpaLMmM CyXmX BeLlecTB.

45 OcHoBbI NpoLiecca BbinapuBaHusl. TemnepaTyprle aenpeccun. Matematmyeckoe BblpaKeHue Ansi None3Horo
TemnepaTypHOro Harnopa BbinapHow baTapeu.

46 OcHoBbI NpoLiecca BbiNapuBaHus. BolumcneHne konmyecTsa BbinapeHHOW BOAbl Yepes KOHLEeHTpaummn pacteopa
N KO3(PPULMNEHT LIEHTPUPOBAHNS.

47 OcHoBebl npouecca BbinapusaHus. OnpegeneHne KOHUEHTpaLmmn B N-ON CTyNeHW BbiNapuBaHus.

48 OCHOBHbIe KOHCTPYKLUW BbiNapHbIX annapaTtoB. BeinapHble annapaTbl C eCTECTBEHHOW LIMPKYNSALMEen U COOCHON

rpetowien kamepomn.




49  |OcHOBHble KOHCTPYKLMW BbiNapHbIX annapaToB. BbinapHoii annapat ¢ BocxoasLuei NeHKON.

OCHOBHble KOHCTPYKLMM BbiNapHbIX annapaToB. BeinapHoi annapaT ¢ eCTeCTBEHHON LMpKynsAumneit 1

50 N 2
BblIHECEHHOW 30HOU KUMEHUA.

51 OCHOBHbIE KOHCTPYKLMM BbiNapHbIX annapaTtos. BeinapHon annapaT ¢ BbIHECEHHOW rpetoLLen Kamepon.

5.2.2 TunoBble TeCcTOBble 3a4aHUA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agayum, Kenchbl)

1. OnpegenuTtb akcepreTudeckuin KINM, noctponTe guarpamMmmy pacnpeneneHunsi akcepreTu4eckmx noTepsb.
McxogHble gaHHble: npon3BoauTenbHOCTb annapaTa no sBoge - 180 T1/4; TemnepaTypa BoAbl Ha Bxoge - 343 K;
Temnepartypa BoAbl Ha Bbixoge - 423 K; abcontoTHoe aaBneHuve rpetowero napa - 7 6ap.

2. CocTaBuUTb YpaBHeHMe TensoBoro 6anaHca nogorpeBaTens Lwernoka 1 onpeaennuts TemnepaTypy, 40 KOTOPOKn
HarpeBaeTCsl LUEeNoK B TenrioobMeHHUKe, ecnn KoadduumMeHT notepb coctaensieT 2 % OT MOCTYNMBLUEA TENnnoTbl B
nogorpeeatens ¢ napoM. Paccuutatb pacxop TOnnuBa AN HarpeBaHWs LWeroka M AMaMeTpbl naponpoBoga W
LLiernoKonpoBsoaa.

[aBneHwue rpetowero napa Pn =6 arta (6105 Ma);

Pacxog napa D = 2000 kr/y;

Pacxong wenoka Gy =15 1/y;

Temnepatypa wenoka Ha Bxoge tw1 =50 °C.

5.3 MeToamnyeckue matepuansi, onpegensiowme npoueaypbl OLleHMBaHUSA 3HaHUN, yMeHU, BrageHui (HaBbIKOB
1 (MNK) NpPaKTUYECKOro onbiTa AesATeNbLHOCTH)

5.3.1 YcnoBusa gonycka o6y4atroLlerocsi K NpomMexyTo4yHowu atrectauMu m nopsaaok MIMKBUaLMn akageMmniyeckomn
3aJ0MKEHHOCTU

lMpoBeaeHe NMPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rokanbHbIM HOpMaTuBHbIM aktom CII6IMYMTA
«lMonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPOISA YyCNeBaeMOCTN U NPOMEXYTOYHOM aTTecTaumm obydatoLwmxcay»

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTaunm No AUCUUNInHe

YcTHas X MucbMeHHasda X KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMu nNo gUCLUUNnHe
Ha nogroTtoBKy yCTHOro oTBETa U pelueHne 3agaym otsogmtcs 30 MUHYT

6. YHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUMNINUHBI
6.1 YyebHasa nutepaTtypa

ABTOp | 3arnasue | WN3paTenscteo lon nspaHus | Cceblnka
6.1.1 OcHoBHas y4yeb6Hasa nuTepartypa
A.H. WBaHoB, B.H.|TennoobmeHHoe M-Bo obpasoBaHus n http://www.nizrp.naro
Benoycos, C.H.|o6opygoBaHve npeanpuaTui Haykn PO, BLUTS 2016 d.ru/metod/kpte/18.p
CmopoauH [TekcT]: y4uebHOE nocobue crierynta. — Cre.: df
BWTS Creryntg

B.I. Kasakos, [1.B.|[TepmognHammyeckme http://www.nizrp.naro
JlykaHuH, O.C.|meTogabl aHanuaa B| M-Bo obpasoBaHus u d.ru/termodynammet
CwmupHoBa 3HEPromcnonb3yoLLmnx Hayku P®, CMerTyPri. — 2011 ody.htm

npoueccax [TekcT]: yyebHoe Crie.: Criertypen

nocobve
B.I. Kasakos, [1.B.|[Qkcepretnyeckune mMeToabl http://www.nizrp.naro
JlykaHuH, O.C.|oueHkn acpdekTnBHOCTN| M-BO 06pasoBaHus U d.ru/metod/kpte/2.pdf
CmupHoBa TennoTexHONorm4ecknx Hayku P®, CMerTyPrl. — 2013

ycTaHoBOK [TekcT]: y4yebHoe Crie.: Criertypen

nocobve
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
PasnHos, A. U.,|Mpouecceol n annapartsl KasaHb: KazaHckun http://www.iprbooksh
KnuHos, A. B.,|xnmMmunyeckon TexHonormm HauMOHanNbHbIN op.ru/75637.html
ObskoHos, I. C. nccrneaoBaTenbCKum 2017

TeXHOMNorn4yeckunn
YHUBEPCUTET




6.2 MNepe4yeHb npodeccMoHanbHbIX 6a3 AaHHbIX 1 MUHPOPMAaLIMOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHO-6nbnmoteyHas cucrema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB NYMTAO [OnekTpoHHbI pecypc].  URL: http://nizrp.narod.ru
Basa NOCToB [OnekTpoHHbI pecypc]. URL: hitps://allgosts.ru/

6.3 MNepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpocTpaHsAeMoro NporpamMmMHoOro oéecrne4vyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOW Ans ocyLlecTBIEeHMA obpa3oBaTesfibHOro
npouecca no gucumnnuHe

AyauTtopus OcHalleHue

MynbTuMeagunHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A PYA H P A
ayautopus

MynbTmeamniiHoe obopyaoBaHue, cneynanmanpoBaHHas mebenb, gocka
YyebHasa aygutopus




