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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb AUCUMNNVMHbI: O3HAKOMIIEHME OOyYalLMXCA C TUMOBLIMU KOHCTPYKUMSIMM, MpuUHUMNamu paboTsl,
COBpPEMEHHbIM COCTOSIHUEM U NEpPCrneKTMBamMu pa3BuUTUS, OCOOEHHOCTAMU AKCNIyaTaLmn BbiNapHbIX YCTaHOBOK.

1.2 3apgaum gUCLUMUNIIUHBI:

npuobpeTeHe HaBLIKOB B OLIEHKE M aHanu3e U3M4ecKnx MpoLLeCcCoB, NMPOTEKALWMX B BbiMapHbIX YCTaHOBKaX,
TENnoBbIX pacyeToOB BbiNapHbIX YCTAHOBOK, BbIGOP S3KOHOMUYHbBIX PEXMMOB paboTbl AKCNNnyaTauuu.

1.3 TpeboBaHMA K npeaBapuUTeNbHON NOArOTOBKE OOy4aloLerocs:

MpepBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMsi (POPMUPOBAHNUS KOMMNETEHLMIA, yKa3aHHbIX
B M. 2, NpY NU3YyYEHUN AUNCLIUMNIINH:

2 KOMNETEHUWN OBYYAIOLWLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

MK-6.2: FOTOBHOCTb K BbINOSIHEHUIO PaboT No opraHM3aLMOHHOMY U TeXHUYECKOMY obGecnevyeHuto NosIHOro
LMKIa U1 oTAeNbHbIX CTaAUM 3KCNNyaTauum TennoTexXHONOrmM4yeckoro 06opyaoBaHus pasnuyHbIX
npou3BoAcCTB

3HaTb: KOHCTPYKUMU U CXeMbl paboTbl YCTAHOBOK M OCOBEHHOCTU MX JKCMyaTauuu; XapakTepHble NpPOu3BOACTBEHHbIE
3aTpygHEeHVUs U Mepbl MO MX YCTPaHEHWID; Crnocobbl YTUMM3auMu BTOPUYHBLIX 3HEPropecypcoB; OCHOBbI Teopun
TennoobMeHa; MeTOAMKY pacyeTa BbiMapHbIX YCTaHOBOK.

YMeTb: OCyLLEeCTBUTb MOBEPOYHbIA pacyeT TEMNOBbIX W MaTepuasnbHblX GanaHCOB BbiMapHbIX YCTaHOBOK; BblOpaTb
BbINapHOi annapar; MCMosib30oBaTb CNPaBOYHYH W HOPMATWBHYIO NUTEpATypYy.

BnapeTb: pacyeTamMuM OCHOBHOMO WM BCMOMOraTesibHOro 06OpyAOBaHWUA BbINapHbIX YCTAHOBOK; HaBblkaMu paspaboTKu
MEPONPUSATUAIA MO NOBLILLEHWIO 3HEPreTUYecko aEKTUBHOCTM paboThl BbiMAPHbLIX YCTaHOBOK.

MK-7.2: CnocobeH y4dyacTBOBaTb B nNpoBeaeHUu npeaBaputTesibHOro TeXHUMKO-3KOHOMU4YeCcKoro obocHoBaHusA
NMPOEKTHbIX pa3pa60TOK TEensIOTEXHONMOrMYECKUX 06 HLEKTOB U UX INIEMEHTOB NOo CTaHAAPTHbIM MeTOAUKaM

3HaTtb: cnoco6bl yTnnmnsauum BTOPUYHbIX 9HEepropecypcos; Tpe6OBaHI/I9| HOPMAaTUBHO-TEXHUYECKUX n
HOPMAaTMBHO-MEeTOANYECKMX OOKYMEHTOB MO 3KCnjltyatauun BbiNMapHbIX YCTAHOBOK.

YmeTb: paboTatb C KaTanoramMvM W CrpaBOYHUKAMM, 3NEKTPOHHbIMKM 6asamu [aHHbIX; OLEeHMBATb 3JHEPreTUHECKyto
3(P(PEKTUBHOCTL BbIMapHbIX YCTAHOBOK.

Bnapetb: pac4etammn OCHOBHOINo Wu BcCnomMoraTesribHOro O60py,D,OBaHVIF| BblNapHbIX YCTAaHOBOK; HaBblkaMW pacyeTa
TENNOBOro U MmartepuarbHOro banaHca BbIMapHbIX YCTAaHOBOK.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pazgen 1. TeopeTnyeckne oCHOBbI BbinapuBaHns

Tema 1. HasHayeHne npouecca KOHLEHTPMPOBaHMWSA
pacTBopoB.  TexHomornyeckas 1 annapaTypHo -
TEeXHomnormyeckass cxema nNPOU3BOACTBA  LIENmornosbl
cynbdartHeiM MeTodoM. Pomnb M MecTo BbinapvBaHus B 2
TEXHONOMM NPOM3BOACTBA LIENoosbl.

Tema 2. MpuHUMNbI TEXHUKU BblMnapmsaHus.
Knaccudmkauyus cuctem n annapaTypHo-
TEXHONMOrM4yeckne  cxembl BblNapuBaHus. ®usnko-
XMMUYECKMEe  CBOWCTBA  PacTBOPOB W OCHOBHblE 2
XapakTepuUCTUKKM npoLiecca BbinapnBaHus.

0,3

Tema 3. TemnepatypHbii pexum pabotel MBY. O6wun un
nonesHbIn TemnepaTypHbin Hanop B MBY. Tennosas
Harpy3ka B BbiMapHoM annapate. Pacnpegenenve
nornesHbIX TemnepaTtypHbIX HanopoB MO  Koprnycam
BbiMapHOW YCTaHOBKM B  3aBUMCUMMOCTM OT  3aKOHa 2
pacnpeneneHms TenoBbIX Harpy3ok

Tema 4. Cxewmbl BbinapmBaHusa B MBY. OgHocTyneHuyatoe
BbiNapuBaHue. MHorocTyneH4aTble BbiNapHble 7
YCTaHOBKW. JKCNIyaTaunoHHble ocobeHHocTn cxem MBY 2

Pasgen 2. KoHCTpykuMM  BbiNapHbIX —annapatoB W
BCMomoraTtensHoro obopyaoBaHus

Tema 5. BbinapHble annapatbl nneHovHoro Tuna. Wx
npeummylwiectsa W HegocTatkn. MexaHnsM nreHOYHOro
TEeYEeHUs!, KUNeHns 1 TennooTaayn B nneHke. HavyanbHbIN
yyacTok. PexuMbl TeyeHWss nNneHkn ©u  CBA3b C
Tennootgayen. MNpakTnyeckne BbIBOAbLI MPUMEHUTENBHO K 2
AL

Tema 6. BbinapHble annapatbl C BbIHECEHHOW 30HOW 0,3
kunenusi. Ux npeumywiectsa u Hegoctatku. Creundmka
KOHCTPYKUMI  annapaToB AN pasiuyHblX  Uenen
NPUMEHEHNS. 2

Tema 7. CynepKoHLEeHTpaTopbI. OcobeHHoCTH
akcnnyatauMm u  obnactm  npumeHeHus.  [pumepsbl

KOHCTPYKLMI 2 2 2




Tema 8. TennoobMeHHWKM pekyrnepaTMBHOINO Tuna u
TEeNNooOMEHHMKN CMeLLeHMS. Tennosble "
TexHomnoru4yeckme npenmMylLLlecTsa. Mpumepsl
KOHCTPYKLMK annapartos..

Pazgen 3. Tennosble pacyeTbl BblMapHbIX YCTAHOBOK

Tema 9. lMoBepoyHble Tennosble pac4yeThbl.
MpAMOTOYHBbIE, MPOTUBOTOYHLIE W CMELUaHHbIE CXEMb
BblNapuBaHusi. MeTon UCKNIOYEHUS 3aBUCUMBIX

nepemMeHHbIX. MaTpuyHble BbluMceHuss MeTogom [faycca
- XXopgaHa. brnok cxema pacyeTta Ha lMK.

Tema 10. MNpoekTHble TennoBble pacyeTbl. [IPAMOTOYHbIE,
NMPOTUBOTOYHbIE W CMELUaHHbIE CXeMbl BblNapuBaHUS.
OewxyLuas cuna npouecca BblNapuBaHus.
KoHgeHcaunoHHas cuctema. Cxema oTBOAA
koHaeHcaToB. Cnocobbl pereHepauMu BTOPUYHOrO Tenna.
OpbekT camoucnapeHus.

Tema 11. TennoBble pacyeTbl CXeM C TEMIOOOMEHHMKaMM
cMeLlleHund, CBA3b C TEXHUKO-3KOHOMNYECKNUMN
nokasaTtenamu. BolumcneHne HeBA3KU.

Tema 12. OcobGeHHOCTU pacyeToB MNpuv MoAepHM3aL MK
OEeNCTBYOLLNX cxXem BbiNapuBaHusi. Harpy3so4Ho-
aHepreTuyeckasl xapakrtepuctuka paboTtbl BY, ocHoBHble
TEXHWKO-3KOHOMMYECKME NOKasaTenw.

Pasgen 4. lytn noBbiweHns addekTMBHOCTU paboTbl
BblNapHbIX YCTaHOBOK

3,0

Tema 13. HakuneobpasoBaHMe Ha  MOBEPXHOCTAX
HarpeBa. Cnocobbl  npegynpexgeHWss U OYUCTKMU.
KanneyHoc n cnocobbl ouncTkm napa. MpuHumnbl paboThbl
cenapaumoHHbIX  YCTpoMcTB.  BeHTunauma  rperomx
Kamep annapaTos.

Tema 14. ObpasoBaHue «AypHOMaxHywmx rasos». OTBOA
BTOPUYHBIX napos n HEKOHOEHCMPYEMBIX
«AypPHOMaxXHYLLMX raso.». MeToabl pacyeTa
MOBEPXHOCTHOTO U GapoMeTpuyeckoro KoHAEHCaTOpOB.
Cnocobbl 0TBOAa KOHOEHCATOB M3 BaKyyMHbIX annapaTtos

Tema 15. WNcnonb3oBaHWe BTOPUYHBIX 3HEPrOpeCcypCcoB.
PereHepaums TennoThbl oTX04ALLMNX rasoB
TEXHOMNOMMYECKUX YCTaHOBOK.

0,3




Tema 16. OcHoBbl MeTOoga TepMOOUHAMUYECKOro
aHanuza MBY. OnpegeneHve 3KcepruvM  TEMMOBOMO
notoka. MeTog  pasHOCTM  NPUPALLEHUN  IKCEpPrum
TennoBbIX MOTOKOB. JkcepreTuyeckui Krag
Tennonepeaayn CroXxHon TepMoOMHAMUYECKOW CUCTEMbI 4 5 5
W TENNOMCNOMNb3YyHOLLEro afiemMeHTa B Hel

Utoro B cemecTpe (Ha kypce ans 3A0) 34 17 21
KoHcynbTauumn n npoMexyToyHas attectaums (Ok3ameH) 2,5 33,5
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 53,5 54,5

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM MiaHoOM He NpeaycMOTPeHo

5 BANNbHO-PEUTUHIOBAA CUCTEMA OLIEHUBAHUSA
Wcnonb3oBaHune GansbHO-PEATUHIOBOW CUCTEMbI HE MPeayCMOTPEHO.

6. ONMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
6.1 Noka3saTtenu oueHUBaHUsA OBYYEHUA

Koa komneteHummn NokasaTtenu oueHnBaHus pe3ynbTaTtoB 06y‘~|6HVIF|

OpueHTUpyeTcs B KOHCTPYKUMSX M cxemax paboTbl YCTAHOBOK; XapaKTepHbIX
NPOU3BOACTBEHHbLIX 3aTpPygHEHUAX W Mepax Mo MX YCTpaHeHuto; cnocobax
yTUNu3auunm  BTOPUYHBIX  3HEPropecypcoB; OCHOBaxX Teopuu  TennoobmeHa;
MeTOAMKax pacyeTa BblinapHbIX ycTaHoBoK (BY).

CnocobeH ocywecTBUTb MPOEKTHbIM M MOBEPOYHBbIN  pacyeTbl TEMNMoBbIX WU
MaTepuanbHbix 6GanaHcoB BY; o00ocHOBaHHO BbibpaTb BEMWYUHY MNOBEPXHOCTU
BbiM@pHOro  annapaTta, WX KOMMYECTBO W  CXEMy BbINapHOW  YCTaHOBKM;
OPUEHTUPOBATBLCS B CMPaBOYHbLIX W HOPMATUBHBIX NMTEPATYPHbIX UCTOYHMKAX.
[demoHCTpupyeT BnageHue HaBblkaMuM pacyeToB TEMNOMacCoOOMEHHOro OCHOBHOMO
1 BCnomoraTenbHoro obopyaosaHus MBY.

VmeeT npefctaBneHMe o cnocobax yTunusauum BTOPWUYHBLIX 3HEPropecypcos;
opueHTUpyetca B TpeboBaHUAX HOPMATUMBHO- TEXHUYECKUX U  HOPMATMBHO-
MEeTOAMYECKUX JOKYMEHTOB MO 3KCMnyaTaumun BbiNapHbIX YCTaHOBOK.

CnocobeH paboTtatb C KaTanoramMy W CrpaBOYHUKaMW, SMEKTPOHHbIMKU Ba3amu
OaHHbIX; OLEHMBATb 3HEPreTUYecKyo 3eKTUBHOCTb BbINapHbIX YCTaHOBOK.
O6napaeT HaBblkaMu pacyeTa OCHOBHOMO UK BCMOMOrarensHoro o6opyaoBaHus
BbiMapHbIX YCTAHOBOK, a TaKke HaBblkaMW pacyeTa TennoBOro M MaTepuanbHOro
GanaHca BbiNapHbIX YCTAaHOBOK.

MK-6.2

MK-7.2

6.2 Cuctema u KpuTepum oLeHUBaHUSA

Kputepun oueHnBaHUsi COOPMUPOBAHHOCTU KOMMETEHLMIA

LLikana oueHnBaHusA
YcTHoe cobecenoBaHne MucbmeHHasn pabota

MonHbIN, wncyepnbiBaKOWNN OTBET, $SBHO
OEMOHCTpUpYoLWKMIn rnybokoe noHMMaHue
5 (oTnKn4HO) npegmera. YMeHve NPUMEHATL
TEOpEeTMYECKME 3HAHUA AOns  pelleHus

KauyectBeHHOe W 0e30MO04YHOE WUCMOSTHEHNE
BCcex 3reMeHToB 3afaHusa MOMNHOCTbIO
COOTBETCTBYIOLLIEE BCEM  MpeabsBNseMbIM

TpeboBaHMAM.
NpaKkTU4ecKknx 3agay
OrtseT CTaHdapTHbIR, B Lienom
KayeCTBEeHHbIA,  OCHOBaH  Ha  BCeX
NmetoTca oTaernbHble HECYLLECTBEHHbIE
4 (xopoLuo) obsasaTtenbHbIX UCTOYHMKAX WHOpMaLK.

oLIMBbKK, He BNUsKOLLME Ha o0LWmin pesynbTarT.
MpucyTcTBYlOT Hebonbwmne npobenbl B t tHAv pesy

3HaHUAX U HeCcyuleCTBEHHble OLUNGKM.

OtBeT  HenomHbii. [lpu  nNoOHMMaHWK
CYLLHOCTHK npegmeTa B Lenom
NPUCYTCTBYIOT ~ CYLLECTBEHHblE  OLUIMOKM
unu npobenbl B 3HaHWSIX cpasy Mo
HECKONbKUM TeMaM, He3HaHue (nyTaHuua)
Ba)XHbIX TEPMUHOB

3agaHne  BbIMNOSIHEHO  MOSMHOCTbO, HO C
MHOFOYUCNEHHBIMU CYLLECTBEHHbIMU
oLumbkamu.

3 (yBoBneTBOpUTENBLHO)




HecnocobHocTb oTBETUTH Ha Bonpoc 6e3

nomMoLLu 3K3ameHaTopa. HesHaHune

3HAUMTENbHOM  YacTU  MpPUHUMNUANbLHO

BaXXKHbIX 3N1eMeHTOB avcumnnuibl. | OTecyTCcTBUE ofHOro unm HECKOMbKUX
2 MHoro4ncneHHble rpybblie owmnbKku. obszaTenbHbIX 3M1eMEHTOB 3aaHus,

(Hey,D,OBJ'IeTBopVITeJ'IbHO) MonbiTka  cnucbiBaHMS, Mncnonb3oBaHUA | npencrtaesrneHne k-Iy)’r(OIZ pa60TbI, nnarmuat, nmbo

HepaspeLUeHHbIX TEXHWYECKMX YCTPOWCTB | OTKa3 OT NpeacTaBneHust paboTbl.
WM NONb30BaHUA MOACKA3KOW  ApYyroro
YyernoBeka (BHE 3aBMCUMOCTM ot
YCMELLHOCTY TaKow NOmMbITKK).

6.3 TunoBbIe KOHTPONbHbIE 3aAaHus U/UNN UHbIe MaTepuarbl, UCNONb3yeMble AN OLeHKU pe3ynbLTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJbHbLIE BONPOCHI

Ne n/n

dopMynNnpoBKN BONPOCOB

Cewmectp 7

OCHOBHbIE KOHCTPYKLMM BbiNapHbIX annapaTos. BeinapHon annapaT ¢ eCTeCTBEHHON LMPKynaumnen u
BHELUHEN LIMPKYIALUMOHHOW TPyOOW.

OCHOBHbIE KOHCTPYKLIMM BbIMapHbIX annapaToB. BeinapHoi annapaT ¢ NpUHyaAUTENBHON LMPKYNALUMENn, COCHON
rpetoLLEen Kamepon 1 BbIHECEHHOW 30HOW KUMEHUS.

OCHOBHbIE KOHCTPYKLMM BbIMapHbIX annapaTtoB. BeinapHo annapat ¢ nagatoLuer NieHKoN.

OCHOBHbIe KOHCTPYKLIMW BbiMapHbIX annapaToB. [JByXX040BOW BbinapHoW annapat pupMbl «PoseHbnag».

OCHOBHbIE KOHCTPYKLIMW BbINapHbIX annapaTos. BeinapHoi annapat ¢ rpaBuTaLmMoHHBIM TeYeHnem upMsl
«Jlypruy.

OCHOBHbIE KOHCTPYKUMW BbiNapHbIX annapaToB. BeinapHoi annapat dovpMbl «ATNlbCTPEMY.

OCHOBHblE KOHCTPYKLMM BbINapHbIX annapaTtoB. KoHueHTpaTop upMbl «COpTOHY.

OCHOBHble KOHCTPYKLMW BbiNapHbIX annapaToB. [ByXX040BOW KOHLEeHTpaTop dmpMbl « Po3eHneB-CBEHCOH».

© |[O|IN|®|] O | (W[ N

OCHOBHble KOHCTPYKUMW BbiNapHbIX annapaTtoB. CynepkoHUeHTpaTop upMbl « PO3eHNEB» C rpaBUTaLMOHHbLIM
TeyeHneM BbiNapmMBaeMoro pacTeopa.

—_
o

TemMnepaTypHbI pexxum padoTel B MBY. NMonesHbIn TemMnepaTypHbI HAanop B 4UHUYHOM BbINapHOM
annapaTte u BbinapHon 6atapee. CBsA3b Mexay o0LWMM 1 NonesHbiM TeMnepaTypHbIM Hanopom B GaTapee.

11

TemnepaTypHbIi pexxum paboTel B MBY. PacnpeaeneHne nonesHbix TeMmnepaTypHbIX HAanopoB Mo Koprnycam
MBY B 3aBUCMMOCTM OT TpebOoBaHWI K BENMYNHE TENNTOOOMEHHOW MOBEPXHOCTU KUNATUITbHUKOB BbINapHbIX
annapaTos.

12

Tennosble pacyeTbl MBY. OcHOBbLI MOBEPOYHOrO TEMNOBOrO pacyeTa Ha NpuMepe TPexcTyneH4aTon
NPSAMOTOYHOWN BbINapHOW YCTAHOBKM.

13

Tennosble pacyeTbl MBY. AnropMTm NpOEeKTHOro TEMSIOBOro pacyeTa.

14

PacueTbl k03hpnumneHTOB Tennonepeaayn npu soeinapmsannmn. O606LLeHHOe ypaBHEHUE. BbIHYXOEHHbIN
NOTOK NO MOSIHOMY CeYEeHWUI0, TYPOYNeHTHbIN.

15

PacueTbl koadhdnumneHTOB Tennonepeaayn npu seinapmsaHnmn. O6o06LLeHHOe ypaBHEHUE. BbiHYXOEHHbIN
MOTOK MO MOJSTHOMY CEYEHWUIO, NAaMUHAPHbIN.

16

PacueTbl k03chduLmeHTOB Tennonepeaayn npu BeinapmeaHun. O6o6LieHHoe ypaBHeHne. CBoboaHoe
CTeKaHWe XXMOKOCTM Mo CTEeHKe, TYpOyneHTHoe.

17

PacueTbl k0adhpnumneHToB Tennonepeaayn npu eoeinapmeaHnmn. O6o6LLieHHoe ypaBHeHne. CBoboaHoe
CTeKaHMWe XUOKOCTU N0 CTEHKE, NaMUHAPHOE.

18

PacueTbl koadhduumneHToB Tennonepeaayn npu seinapmsaHnmn. O6obLieHHoe ypaBHeHne. CBobogHoe
CTekaHue KoHaeHcaTta Mo CTeHke (KoHAeHcauus).

19

PacueTbl k03thduumeHTOB Tennonepeaayu npu BeinapmeaHun. O6o6LeHHoe ypaBHeHMe. CBOOOAHbIN NOTOK
(ecTecTBeHHast KOHBEKLINS).

20

PacueTbl k0ahnLmMeHTOB Tennonepeaayn npu seinapmsaHnmn. KoaddpurumeHT Tennootgaym B
KpuTepranbHOM Buae A5 BbiNapHbIX annapaToB ¢ eCTECTBEHHOW LIMPKYNSALMENR.

21

Pac4yeTbl kKoathduumeHToB Tennonepeaayn npu BelnapueaHni. KoadhduumneHT Tennootaauun Ans BbinapHbIX
annapaTtoB C eCTECTBEHHOW LiMpKynsumen (ynpoweHHas chopmMyna).

22

Pac4eTbl k0ahbmumneHTOB Tennonepegayun npu seinapmsaHnmn. KoadduumneHT TennooTgaum oT HaCbILWEHHOM
napora3soBowv CMecCw.

23

BbluncneHme HeBA3KM npu pacyeTtax c TENNOOOMEHHNKaMN CMeLLEHUS

24

BcnomorartensHoe oGopyp,osaHme. YuncToTa BTOPWYHOro napa B BbiMNapHbIX annapartax.

25

BcrnomoratensHoe o6opyaoBaHue. PereHepaTuBHbIe nogorpeBaTeny pacteopa. Tunbl NpUMeHsieMbiX
pereHepaTUBHBIX NoJorpeBartenei pacTeopa.

26

BcnomoratensHoe o6opyaoBaHue. PereHepaTyBHbIe NOOOrpeBaTeNM pacTBopa. U KOHAEeHCaTopbl BbiNapHbIX
yCTaHoBOK. PacyeT noBepxHOCTU TennoobMeHa pekynepaTuBHOrO TeNIo0bMeHHKa.

27

BcnomorartensHoe obopynoBaHue. KoHaeHcaTopbl BeinapHbIX YCTaHOBOK. HasHadyeHue. Tunbl KOHAEHCATOPOB.




28 BcnomorartensHoe obopynoBaHue. MNMpsamMoTOYHbIE KOHOEHCATOPSI.

29 BcnomoratensHoe o6opynoBaHue. MNpoTMBOTOYHBIE KOHOEHCATOPbI.

BcnomorartensHoe 060py,EI,OBaHV|e. Pacuet pacxoda BOAbl HA KOHAEHCALUKMIO Napa B NOBEPXHOCTHbIX

30
KOHAeHcaTopax.

31 BcnomorartensHoe o6opyaosaHue. PacueT pacxona Bofbl Ha KOHAEHCALMIO Napa B KOHAeHcaTopax
CMeLLeHus.

30 Tennosble cXembl 1 0COBEHHOCTY SKCMTyaTaLmm BbiNapHbIX YCTAaHOBOK CyrnbgaTHOro Npov3BoACTEa.
MoaroToBKka YepHOro LLEroKa K BbiNapuBaHUIo.

33 TennoBsble cXxembl 1 0COGEHHOCTY SKCMyaTaLmm BbiNapHbIX YCTaHOBOK CyrbgaTHOro Npov3BOACTEa.

OcobeHHocTu akcnnyaTtauun MBY.

34 «[lypHonaxHyLume rasel». O6pasoBaHne 1 NyTU YCTPaHEHNSI

35 Mcnonb3oBaHne BTOPUYHbBIX 9HEPropecypcoB Npu BbiMapMBaHUK LLESTOKOB

36 TepMoanHaMMYeCKnin aHanua BbinapHbIx 6aTapen

37 MeTog npupalleHus akceprum

38 CyTb 1 Ha3Ha4eHwne npoLiecca BbiNapuBaHus.

39 OcHoBbI NpoLecca BbinapvBaHus. Knaccudgukaums cuctem 1 annapaTypHO-TEXHONOMMYECKNE CXEMb
BbiNapuBaHus.

40 OcHoBbl Npouecca BbinapnBaHus. MaTtepmanbHbii 6anaHc BbiNapHbIX YCTAHOBOK.

41 OcHoBbl Npouecca BbinapuBaHua. OgHOCTyNeHYaToe BbinapuBaHue.

42 OcHoBbl Npouecca BbinapnBaHusa. MHorocTyneH4artble BeinapHble ycTaHoBku (MBY).

43 OcHoBbI Npouecca BbinapuBaHus. JkcnnyaTaumoHHble ocobeHHocTn cxem MBY.

OcHoBbl npotecca BbinapmBaHUA. PU13NKO — XMMNYECKNE CBOMCTBA pacTBOPOB N OCHOBHbIE COOTHOLUEHUA ONA

a4 BblpaXXeHna KOHUEeHTpaunn CyxXmx BellecTB.

45 OcHosBbl npotecca BbinapmBaHua. TemnepaTyprle genpeccun. MaTemaTtudeckoe BblpaXXeHne Ona none3Horo
TeMnepartypHoro Hanopa BbinapHoOu GaTapeM.

46 OcHogbl npotecca BbinapmBaHUA. BbluncneHne konnyecTtaa Bbll'lapeHHOIZ BOAbl Yepe3 KOHLUeHTpauunn

pacTteopa u KOagPULMEHT LIEHTPUPOBAHUS.

47 OcHoBbI NpoLecca BbinapvBaHusi. OnpegenexHne KOHLEHTpaUUM B N-0 CTYNEHW BbinapuBaHus.

48 OCHOBHbIE KOHCTPYKLMK BbINapHbIX annapatos. BeinapHble annapatbl ¢ eCTECTBEHHON LIMPKYNALMEN 1
COOCHOW rpetoLLen Kamepon.

49 OCHOBHbIE KOHCTPYKLMM BbINapHbIX annapaTtoB. BeinapHon annapaTt ¢ BOCXoAdaLLEen NieHKoMN.

50 OCHOBHbIE KOHCTPYKLMM BbINapHbIX annapaTtoB. BeinapHon annapaTt ¢ eCTECTBEHHOW LIMPKYNSLMen n
BbIHECEHHOW 30HOW KUMEHUS.

51 OCHOBHbIE KOHCTPYKLIMM BbINapHbIX annapaToB. BeinapHoi annapaT ¢ BbIHECEHHOW rpeoLLen Kamepon.

6.3.2 TunoBble TecToOBble 3a4aHUA

He npepycmoTpeHo
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIe 3aaaHus (3apayvm, Kemcbl)

1. Onpegenutb akcepretudeckmin K, noctpoute guarpammy pacnpeaeneHus aKcepreTmyeckmx notepb.
VMcxogHble AaHHbIe: NPoM3BOAMTENBHOCTL annapata no soge - 180 T/4; Temnepatypa Boabl Ha Bxoae - 343 K;
TemnepaTypa BoAbl Ha Bbixoae - 423 K; abcontoTHoe aaBneHuve rpetowtero napa - 7 6ap.

2. CocTaBuTb ypaBHeHWe TennoBoro 6anaHca nogorpeBaTens LWernoka U onpeaenutb TeMmnepaTypy, 40 KOTOpPOn
HarpeBaeTCs LIEeNoK B TennooOMeHHMKe, ecrnvm KoadduUMeHT notepb cocTaBnseT 2 % OT MOCTynMBLUEN TEnnoTbl B
nogorpeeatenb C napoMm. PaccuvMTtatb pacxof TOMnMBa AN HarpeBaHus LWenoka M guameTpbl naponpoBofa WU
LLlenokonpoBsoaa.

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

Pacxog napa D = 2000 «r/v;

Pacxon wenoka Guy = 15 T/y;

TemnepaTypa wenoka Ha Bxoge tw1 =50 °C.




6.4 MeToguyeckue MmaTepuansi, onpegensiroue npouenypbl OleHUBaHUA pe3ynbTaToB 00y4eHUs
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTalmMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn
3a40/MmKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTalum No AUCLUUNIINHe

YcTHasa + MNMncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHasa

6.4.3 OcobeHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE
Ha noarotoBKy yCTHOro oTeeTa M pelueHue 3agaym oteoamtcs 30 MUHYT

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHME OAUCUUNIIUHDI
7.1 YuyebHasa nutepartypa

ABTOp 3arnaBue | M3patenbcTBO | on nspaHus | Ccblnika
7.1.1 OcHOBHas y4yebGHasa nutepaTtypa
B.I. Kasakoe, [I1.B.|3kcepretuyeckme MeToabl http://www.nizrp.nar
JlykaHuH, 0O.C. | oueHku adhhekTnBHOCTH M-Bo o6pasoBaHus 1 od.ru/metod/kpte/2.p
CmupHoBa TennoTeXHONOMYeCcKmx Haykn P®, CM6ITYPI. — 2013 df
ycTaHoBOK [TekcT]: y4yebHoe Cne.: CrerTypr
nocobvie
AH. WeaHoB, B.H.|TennoobmeHHoe M-Bo o6pasoBaHus 1 http://www.nizrp.nar
Benoycos, C.H. | obopynoBaHne Hayku P®, BLUTO 2016 od.ru/metod/kpte/18.
CmopoguH npeanpuaTiin [TekcT]: cnerynth. — Cné.: pdf
y4yebHoe nocobue BWTS CMerynrTa
7.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
B. I'. Kasakos, [1. B.|BbinapuBaHue pacTBOpOB | M-BO HayKu U BbICLLErO http://nizrp.narod.ru/
NykaHuH, E. H. | uenntonosHoro o6pasoBaHus PO, C- metod/tsuitd/165411
NpomoBa Npou3BOACTBA: MOHOTpadms | MeTepB. roc. yH-T. NPOM. 2439.pdf
TEXHOMNOIMM 1 AM3alHa, 2022
BbICLU. LK. TEXHONOMK 1
3HepreTukn.-CaHkT-
MeTepbypr: BLUT3
cneryntg
Pa3unHos, A. U., [Mpoueccbl un  annapatbl KazaHb: KazaHckuin http://www.iprbooksh
KnuHos, A. B., | xummnyeckom TexHonormm HaLMOoHanbHbIN op.ru/75637.html
OpbsikoHos, I'. C. nccneaoBaTenbeKui 2017
TEXHOMOM4YeCK1Nn
yHMBEpcuTeT
B.I. Kasakos, [1.B.|TepmognHamnyeckune http://www.nizrp.nar
JlykaHuH, 0O.C. [meTOabI aHanusa B M-Bo o6pasoBaHus n od.ru/termodynamm
CmupHoBa 3HEepPromncnosib3yoLmnx Hayku P®, CIMerTyprl. — 2011 etody.htm
npoueccax [TekcT]: y4yeGHoe Chne.: CrerTypri
nocobve

7.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

OneKkTpoHHO-0MbnmnoTeyvHas cuctema IPRbooks [OnekTpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTtpoHHbIi pecypc]. URL: http://nizrp.narod.ru
Basza NOCToB [OnekTpoHHbIN pecypc]. URL: https://allgosts.ru/

7.3 NMepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpocTpaHAeMoro NporpaMmMHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHue maTepmuarnbHO-TEXHUYECKOM 6a3bl, HeobxoaMMon ANA ocyLecTBIeHUA obpa3oBaTeNibHOro
npouecca no AucumMninHe



Ayauntopus OcHalleHue

MynbTumeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekunoHHas y A pyA 4 P A
ayguTopust

YyebHana ayguTtopus

MynbTumeauinHoe o6opyagoBaHue, cnelmanvaupoBaHHas Mmeberb, gocka




