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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb AUCUMNNVMHbI: O3HAKOMIIEHME OOyYalLMXCA C TUMOBLIMU KOHCTPYKUMSIMM, MpuUHUMNamu paboTsl,
COBpPEMEHHbIM COCTOSIHUEM WM NepcrneKkTuBamMn pasBuTus, 0COBEHHOCTAMM SKCnyaTauun BbiNapHbIX YCTaHOBOK

1.2 3apgaum gUCLUMUNIIUHBI:

npuobpeTeHe HaBLIKOB B OLIEHKE M aHanu3e U3M4ecKnx MpoLLeCcCoB, NMPOTEKALWMX B BbiMapHbIX YCTaHOBKaX,
TENnoBbIX pacyeToOB BbiNapHbIX YCTAHOBOK, BbIGOP SKOHOMUYHBIX PEXMMOB paboThl aKCnnyatTauum

1.3 TpeboBaHMA K npeaBapuUTeNbHON NOArOTOBKE OOy4aloLerocs:

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

TennomacconepeHoc B 3NeMeHTax TennoTexHM4Yeckoro obopyaoBaHus

TennoTexHonornyeckoe ob60pyaoBaHNE MPOMBILLNEHHbIX NPEANPUATUI

2 KOMMETEHUMUN OBYYAIOLLEroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMININHDbI

MK-5.1: Cnoco6eH Kk npoBeAeHNI0 TEXHUYECKUX pacyeToB, TEXHUKO-9KOHOMUYECKOro U CTOMMOCTHOrO aHanusa
NMPOEKTHbIX PeLleHM TennomMaccoOOMeHHbIX NPOLEeCCOB U YCTaHOBOK

3HaTb: KOHCTPYKUMM WU CXeMbl paboTbl YCTAHOBOK, OCOOEHHOCTM 3KCMiyaTauuu; Crnocobbl yTUNM3auMM BTOPUYHbBIX
3HEepropecypcoB; OCHOBbI TEOPUM TENOOOMEHA; METOAMKY pacyeTa BbiMapHbIX YCTaHOBOK.

YMeTb: OCYLLEeCTBUTb MPOEKTHbIA W  MOBEPOYHbIA  pacyeTbl TENOBbIX W MaTepuanbHbix 6anaHcoB BbiMapHbIX
yCTaHOBOK; 0BOCHOBAHHO BbIOpaTh BENWYMHY MOBEPXHOCTU BbINAPHOMO annapaTa, WX KONMYECTBO U CXEMY BbiMapPHOM
YCTaHOBKW; OPUEHTUPOBaTbCS B CMNPaBOYHbIX M HOPMATWMBHLIX JUTEPATYPHbIX MCTOYHUKAX

BnapgeTb: pacyeTamy TenoMaccooOMeHHOro OCHOBHOMO M BCMOMOraTeslbHOr0 0GopyaoBaHWs BbiMapHbIX YCTAHOBOK.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
o & paboTta
HanmeHoBaHWe 1 cogepxaHue pasaenos, TEM U o) CP
Yy4€OHbIX 3aHATUN % §g<,, TNek. Mp. (4acnl)
O Z | (yackl) | (4acekl)

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
TEXHOMorMM  nNpou3BoAcTBa  Uenmonosbl.  MpuHUMNbI
TEXHWKM BbinapuBaHus. Knaccudwukaums cuctem wu 1 4
annapaTtypHO-TEXHONOTMYEeCKNe  CXeMbl  BblNapuBaHus.
®PU3NKO-XxMMUYECcKMe CBOWCTBA pacTBOPOB W OCHOBHblE
XapakTepuCcTUKL npoLiecca BbinapuBaHus.

Tema 2. TemnepaTypHbii pexum pabotsl MBY. O6wuin 1
nonesHbln TemnepatypHbll Hanop B MBY. Tennosas
Harpy3ka B BbiMapHOM annapate. PacnpegeneHve
nonesHblX TemnepaTypHbIX HaMoOpoB MO  KOprnycam
BbiMapHOW YCTAHOBKM B  3aBUCUMMOCTM OT  3aKOHa
pacnpegeneHus TennoBbIX Harpysokx. Cxewmbl 1 4
BbinapmBaHna B MBY. OpgHocTyneH4aToe BbiNapuBaHueE.
MHoroctyneHyaTtble BblMapHbIe YCTaHOBKW.
OkcnnyaTaunoHHble ocobeHHocTn cxem MBY

Pasgen 2. KoOHCTpyKUuMM BbiMapHbIX —annapatoB W
BCMomoraTtensHoro obopyaoBaHms

Tema 3. BbinapHble annapatbl nneHovHoro Ttuna. Wx
npeumylwiectsa W HegocTatkn. MexaHnsM nreHOYHOro
TEeYeHUs!, KUNeHns 1 TennooTaayn B nneHke. HavyanbHbIN
yyacToK. Pexumbl TeyeHMss nNNeHkM U CBA3b C
Tennootgayen. lNMpakTnyeckne BbIBOAbI MPUMEHUTENBHO K 8
AN,

Tema 4. BbinapHble annapatbl C BbIHECEHHOW 30HOM
kunenus. WMx npeummyuiectBa u HepoctaTku. Cneumduka
KOHCTPYKUMI  annapatoB  ANS  pasfiuMyHbIX  Lenen
NPUMEHEHMS. CynepkoHLeHTpaTopbl. OcobeHHocTn
aKcnnyartaumn n obnactv npumeHeHus. TennoobMeHHWKN 8
peKkynepaTvBHOrO TMna u TensIo06MEHHNKN CMELLEHNS.

Pasgen 3. Tennosble pacyeTbl BbiNapHbIX YCTaHOBOK

Tema 5. lNoBepoyHble TennoBble pacuyeTbl.
MpAMOTOYHbIE, MNPOTUBOTOYHLIE W CMELUAHHbIE CXEMbI
BbINapuBaHusi. MeTog WCKIIOYEHNS 3aBUCUMBbIX
nepemMeHHbIX. MaTpuyHble BblbMCeHUs MeTodom [aycca 1 2 4
- XoppgaHa. brnok cxema pacyeTa Ha lK.




Tema 6. lNpoekTHble Tennosble pacyeTbl. [MpsSMOTOYHLIE,
NPOTUBOTOYHbIE W CMellaHHble CXeMbl BbllNapmnBaHUA.

Oeuxywias cvna npouecca BbINapMBaHMs.
KoHaeHcauuoHHas cucTema. Cxema oTBOdA
KoHaeHcaToB. Crnocobbl pereHepauu BTOPUYHOrO Terna. 1 2 4

OdbdekT camoncnapeHus.

Tema 7. TennoBble pacyeTbl CXEM C TEMIO0OMEHHMKaMM
CcMeLleHus, CBA3b c TEXHUKO-3KOHOMUYECKNMUN
nokasatensMu. BblumcneHne Hesaskn.  OcobGeHHOCTU
pacyeToB nNpM  MOAEpHM3auMnm  OEeWCTBYIOLMX  CXEM
BbINapuBaHusi. Harpyso4Ho-aHepreTudeckas 2 6
Xapaktepuctmka pabotel BY, OCHOBHble  TEXHWKO-
3KOHOMMYECKME NoKasaTenw.

Pasgen 4. Tyt noBbiweHns 3ddekTMBHOCTU paboTbl
BbIMapHbIX YCTaHOBOK

Tema 8. HakuneoGpasoBaHMe Ha NOBEPXHOCTSX Harpesa.
Cnocobbl npegynpexgeHnuss U ouncTku. KanneyHoc u
crnocobbl OYMCTKM napa. MpyHUMNbI paboTbl
cenapauMoHHbIX  YCTPOMCTB.  BeHTUnsuus  rpetomx 4
Kamep annapaTos.

Tema 9. ObpasoBaHne «AypHOMNaxHywmx rasoBy». OTBOA

BTOPUYHbIX napos n HEeKOHOEHCUPYyEeMbIX
«AypHONaxHyLwunx rasoB». MeToabl pacyeTa
NOBEPXHOCTHOIO U 6ap0MeTpM‘-IeCKOFO KOHOEHCaTOopOoB. 4

Cnocobbl 0TBOAA KOHAEHCATOB M3 BaKyyMHbIX annapartoB

Tema 10. OcHoBbl MeTO4a  TepMOOUHAMUYECKOro
aHanu3a MBY. OnpegeneHve aKkceprum  TennoBOro
notoka. MeTog pasHOCTM  NpUpaLLEHUn  IKCeprum
TEnnoBbIX NMOTOKOB. OkcepreTuyeckum Kna
Tennonepegadn CrioXXHOW TepMOAMHAMUYECKOW CUCTEMbI 2 2 8
N TENIONCMONb3YIOLLErO 3NIEMEHTA B HEW

UToro B cemecTpe (Ha kypce ans 3A0) 6 8 54
KoHcynbTaumm n npoMexytodHasi attectaums (Kypcosas 025
paborta, 3a4erT) ’
Bcero koHTakTHasa pa6ora u CP no gucuunnuvHe 14,25 54

4 KYPCOBOE NMPOEKTUPOBAHUE

4.1 Uenun n 3apaum KypcoBon paboTbl (NpoekTa): - pa3paboTka 1 COBEpLUEHCTBOBaAHWE METOAOB ONTUMU3aLnn
TENnoBbIX NPOLECCOB B BbINAapHbIX YCTAHOBKAX;
- MOUCK TEXHUYECKNX PELLEHWI, NO3BONSIOWMNX CHU3UTL CEBECTOMMOCTL BbiNapMBaeMOoNn BoAbI

4.2 TemaTuka KypcoBon paboTbl (MpoekTa): onTMMM3aLms NapaMmeTpoB BbiMapHbLIX YCTAHOBOK (MO BapuaHTam)

4.3 Tpe6oBaHUA K BbINOSIHEHMIO U NPeACTaBNEeHNI0 pe3yNbTaToOB KypCcOBOW paboThbl (MpoekTa):

PaboTta BbinonHsaeTca MHAMBMAYaNbHO C UCMOMb30BaHNMEM OCHOBHOW W AONOMHUTENbHOW y4yebHon nuTepaTypbl B
COOTBETCTBUM C UHAMBMAYaANbHBIM 3a4aHNEM.

KypcoBasi paboTa BknovaeT cneayowme pasgensi:

1. MeToguka u npoBefeHWe MCCnefoBaHUs: (POPMUPOBaAHNE KPUTEPUSI ONTUMANbHOCTU, MaTpuLa nnaHMpoBaHUsA
3KCNepuMeHTa, nccnefoBaHue perpecCcnBHOrO ypaBHEHUS

2. Tennosou pac4yeT BbiNapHbIX 6baTapen

3. OnpepeneHune onTumarbeHbIX NapameTpoB ce6eCcTOMMOCTU BbiNnapeHHON BoAbI



4. BoiBOObI

5. MNepeyeHb ncnonb3yemomn nuteparypsi.
PacueTbl BbinonHsoTca B nporpamme Microsoft Excel.

5. ONMTUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YNILTATOB

5.1 Nokasarenu oueHNnBaHUA

OBYYEHUA

Koo komneTteHuun

lMokasartenu oueHnBaHUA pe3ynbTaTtoB 06y‘-IeHVIFI

MK-5.1

[eMOoHCTpupyeT 3HaHME KOHCTPYKUMA M cxeM paboTbl YCTaHOBOK; XapaKTepHbIX
NPOU3BOACTBEHHbIX 3aTPyOHEHUMM U Mep MO MX YycTpaHeHuto. OpueHTupyeTcs B
cnocobax yTunusauum BTOPUYHBIX 3HEPrOpecypcoB, OCHOBax Teopuu TennoobMeHa
(B pamkax npegnaraemoro Kypca), MeToanke pacyeTa BbiNapHbIX YCTaHOBOK (BY).

CnocobeH ocywecTBMnsiTb MNPOEKTHbI UM MOBEPOYHBLIA  pacyeTbl TEMMOBbIX WU
mMatepuanbHblx ©OanaHcoB BY; 060CHOBaHHO BbIOMpaTb BENUYMHY MOBEPXHOCTU

BbiMapHOro  annapata, WX

Obnagaet  HaBblkaMu pacyeToB
BCNomMoraTenbHoro obopygosaHus MBY.

KOJ1n4eCTBO n
OopueHTnpoBaTbCA B CMpPaBO4YHbIX W HOPMATUBHbLIX INUTEPATYPHbIX NCTOYHUKAX.
TennoMaccoobMeHHOro

CXeMy  BbiMapHOW  YCTaHOBKW,

OCHOBHOIO n

5.2 Cncrema n Kputepum oLeHUBaHUA

LLikana oueHnBaHua

KpuTtepuun oueHnBaHusa chopMnpPOBaAHHOCTU KOMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHasn paboTa

MonHbIn, wncdepnbiBalOWNN OTBET, £BHO | KayecTBo WCNOMNHEHUs BCEX  3NEMEHTOB
OEMOHCTpUpYOLWMI yGoKoe MNOHMMaHWe | 3agaHnst  MOSIHOCTbIO  COOTBETCTBYET  BCEM
5 (oTnmn4yHO) npegmeTa. YmeHne NPUMEHSATL | NpeabABNSAEMbIM TpeboBaHusAM.
TeopeTnyeckne 3HaHust ans peweHus | OpurnHanbHbI noaxon K peLLeHunto
npakTN4ecknx 3agad nocTaBneHHoOM 3aga4un

OTtBeT CTaHAapTHbIN, B Lenom
N Pabota BbINnONMHEHa B COOTBETCTBMU C

KayeCTBEHHbIN, OCHOBaH Ha BCex
3aaHueM. Nmetotcsa oTaenbHble

4 (xopoLuo)

ob6s3aTenbHbIX WCTOYHMKAX WHGOPMaLU.
MpucyTcTByloT Hebonbwure npobenbl B
3HAHUSAX UMW HECYLLIECTBEHHbIE OLLNGKM.

HECYLLECTBEHHbIE OLIMOKM WM OTCTYNJIEHNS
OT npaBun oopmMIeHns: paboThbl

OTtBeT  HenonHbii. [py  NOHUMaHWUK
3apaHue  BbINOMHEHO  MOMHOCTb, HO C
CyLLHOCTHU npegmMeTa B Lenom
MHOIOYUCNEHHbIMU CYLLLECTBEHHbLIMM
3 (yooBneTBOpUTENbHO) NPUCYTCTBYIOT  CYILIECTBEHHbIS  OLIMGKY owmnbkamn. [Mpu 3TOM HapylLLUeHbl NpaBuna
yA P unn npobenbl B 3HaHMAX cpasy Mo ’ P Py P
O0POPMIIEHUS  WUNN  CPOKM  NpeacTaBreHus
HECKOSbKMM TemMaM, He3HaHue (nmyTaHuua) 26OTh!
BaXXHbIX TEPMUHOB P )
HecnocobHocTb oTBETUTL Ha Bonpoc 6es
NOMOLLN 3K3ameHartopa. HesHaHwne | OTcyTcTBUE oHoro nnn HECKOIbKUX
3HAUMTENBHOM  YacTU  MpPUHUMNUANbHO | 006A3aTeNnbHbIX  3NEMEHTOB  3adaHus, nnbo
BaXXKHbIX 3NEMEHTOB OVCUWMIUHBL. | MHOTOYMCIEHHbIE TpyOble owubkn B paboTe,

2
(HeyooBneTBOPUTENBHO)

MHoro4ncneHHble rpybblie owmnbKu.
MonbiTka ChAMCbIBaHWSA,  MCNONb30BaHWSA
HepaspeLlUeHHbIX TEeXHUYECKUX YCTPONCTB
UNM NOMnb30BaHUSA MOACKA3KOW  Opyroro
Yyernoseka (BHE 3aBUCUMOCTU oT
YCMELIHOCTAN TaKoW MOMbITKM).

nmbo rpyboe HapyLLeHne npasun
0ohOpMIEeHNs WU CPOKOB  MpeAcTaBleHust
paboThbl.

Mpeacraenenne 4vyxon paboTbl, nnarvat, nnbo
OTKa3 OT NpeAcTaBneHns paboThbl.

OTBeT NOSHbINA, CTYAEHT [OEMOHCTpUpyeT

NnoHUMaHue npegmeTa n yMeHue
NPUMEHSATb nony4YeHHble 3HaHWS. | 3agaHne BbINOMHEHO MOSMHOCTLI0, 6e3 oWnbok.
3auTeHo Kputunyeckoe 7 pasHocTopoHHee | CTyaeHT cnocobeH 0bbACHUTL X0 peLleHus U
paccmoTpeHue BOMPOCOB, | caenatb 060CHOBaHHbIN BbIBOA n3
CBUAETENbLCTBYIOWEE O  3HAYUTESNBHOW | MONTYYEHHOO peLUEeHUs.
CaMoCTOSITENbHOM paboTte c
NCTOYHMKAMMW.
OtBert HEenosHbIN, HegocTaTovHas
3agaHve  BbLIMNONIHEHO HE  MOJIHOCTbI, C
rmybvHa 1M 0Co3HaHHOCTb oTBeTa. CTyaeHT
MHOFOYMUCIIEHHBIMU CYLLECTBEHHbLIMU
HEe CMOr TMPUMEHUTb  TeopeTUdeckue
He 3auTteHo owmnbkamu. CTyaeHT He MOXeT OOBbACHUTb
3HaHUSA Ons YCTaHOBMEHUST  MPUYMHHO-
N pelleHve, He OpueHTUpyeTcss B MeToauke
CNeacTBEHHbIX  CBSA3EW, CpaBHEHUS U

Kraccudukauumn SBNeHNn n NOHATUN

pacueTa n popmynax.




5.3 TunoBbIe KOHTPOIbHbIE 3aAaHUs U/UIN UHbIe MaTepuanbl, UCNONb3yeMble AN OLleHKU pe3ynbLTaToB
obyyeHus
5.3.1 TunoBble KOHTPONbHbLIE BONPOCHI

Ne n/n dopMynNnpoBKN BONPOCOB
Kypc 2

1 ScepreTnyecknii KO3IPMULMEHT NONE3HOro 4ENCTBUA BbINApHOro annapara.

5 OCHOBHPIe KOHCTPYKLIM BbINapHbIX annapatos. BbinapHble annapaTbl C eCTECTBEHHOW LIMPKYNSAUMen n
COOCHOW rpetoLLeli KaMepoW.

3 BbinapHon annapat ¢ BOCXO4ALLEN NITEHKOMN.

4 BbinapHon annapat ¢ eCTeCTBEHHON LUPKYNAUMen 1 BbIHECEHHON 30HOM KMMEHMS.

5 BbinapHow annapat ¢ BbIHECEHHOW rpetoLLent Kamepon.

6 BbinapHon annapat ¢ eCTeCTBEHHON LUPKYNALMEN U BHELLHEN LIMPKYNSLUMOHHON Tpy6OOoN.

7 BbinapHow annapat ¢ nagatoLen nreHKon.

8 [1Byxxo[0Bow BbiNapHon annapat uvpmbl «Po3eHbnaa».

9 BbinapHow annapat pupMbl « AnNbCTpem».

10 KoHueHTpaTop hmpMbl « [ OPTOHY.

11 [1Byxxo[0BoW KOHUEHTpaTop ompMbl «Po3eHneB-CBEHCOHY.

12 CynepkoHueHTpaTop pmpMbl «PO3eHneB» C rpaBUTaLMOHHBIM TEYEHMEM BbINapuBaeMOoro pacTteopa.

13 TemnepaTypHbIN peXM1M paboTtbl B MBY. NonesHbii TeMnepaTypHbIN HANnop B €ANHUYHOM BbiNapHOM
annapare u BbinapHow 6aTapee. CBA3b Mexay obLUM 1 None3HbIM TemMrnepaTypHbIM Hanopom B 6aTapee.

14 PacnpepeneHne NOMNE3HbIX TEMMEPaTYPHbIX HANOPOB MO Koprycam MBY B 3aBUCMMOCTMK OT TpeOOBaHMI K
BEMMYMHE TENNOOOMEHHON NOBEPXHOCTU KUNSATUIBHUKOB BbINapHbIX annapaTos.

15 OcHOBbI MOBEPOYHOro TEMMOBOrO pacyeTa Ha NpuMepe TPEXCTYNEHYaTon NPSAMOTOYHOW BbIMAPHOWM YCTaHOBKMY.

16 AnNropntm NPoOEKTHOro TENIOBOrO pacyeTa.

17 PacueTbl koahduumeHTOB Tennonepeaaqn npy BeinapusaHny. O606LLeHHOe ypaBHEHME. BbIHYXAEHHbIN
MOTOK NO MONIHOMY CeYEeHWI0, TYPOYNEeHTHbIN.

18 Pac4eTbl koahpumumneHToB Tennonepeaaqn npy BeinapuBaHnm. O600LeHHOe ypaBHEHWE. BbIHYXOEHHbIN
MOTOK MO MOSTHOMY CEYEHWUIO, NNAaMUHAPHbIN.

19 Koad)cpmumel:w TENnooTAaum B KpUTepuanbHOM BUAE AN BbiNApHbLIX annapaToB C eCTECTBEHHON
LMPKYNsLUEN.

20 BcnomorartensHoe obopynoBaHue. YnctoTa BTOPUYHOIO Napa B BbIMAapHbIX annapartax.

21 PereHepaTtuBHble nogorpeBaTeny pacteopa. Tunbl NPUMEHSIEMbIX pereHepaTuUBHbIX NogorpeBaTenen
pacTBopa

22 KoHaeHcaTopbl BbiNapHbIX YCTaHOBOK. PacyeT noBepxHOCTH TennoobMeHa pekynepaTtuBHOro KoHAeHcaTopa.

23 TennoBble cxeMbl 1 0COBEHHOCTM JKCMyaTaL MK BbiNapHbIX YCTAHOBOK CyNbdaTtHOro Npou3BoAcTBa.
MoaroToBKka YEPHOTO LLIENOKA K BbiMapyBaHUIo.

24 «[lypHonaxHyLwme rasel». O6pa3oBaHmne 1 NyTU YCTpaHEHUSs

25 Mcnonb3oBaHre BTOPUYHBIX 3HEPropecypCcoB Npu BbiNapnBaHWUK LLIENTOKOB

26 TepmoanHaMmnyecknin aHanu3a BbinapHbIX 6atapen

27 MeToa npupalLeHus aKceprum

28 HakuneobpasoBaHne Ha NOBEPXHOCTAX HarpeBa. Cnocobbl NpeaynpexxaeHnsa U O4UCTKN.

29 MpuHUKMNBI paboTbl cenapaunoHHbIX YCTPONCTB. BeHTUNAUMS rpetowmnx kamep annaparos.

30 KanneyHoc n cnocobbl 04MCTKM napa.

31 TexHonormyeckne cxembl NPOM3BOACTBA LENoNo3bl.

32 CyTb 1 Ha3Ha4eHue npouecca BbinapuBaHUS.

33 OcHoBbI NpoLecca BeinapmBaHus. Knaccudukaums cuctem m annapaTypHO-TEXHOMNOMMYECKNE CXEMbI
BblNapuBaHus.

34 MaTepuranbHbIi 6anaHc BbliNapHbIX YCTaHOBOK.

35 OpHocTyneHyaTOe BbiNapuBaHue.

36 MHorocTyneH4yaTble BbinapHble yctaHoBku (MBY).

37 SKcnnyaTaumoHHble ocobeHHocTn cxem MBY.

38 Dun3NKo — XMMUYeCckme CBOMCTBA PacTBOPOB Y OCHOBHbIE COOTHOLLEHNS AN1S BbIP&XEHUS KOHLIeHTpaLuun
CYXUX BeLLEeCTB.

39 TemnepaTyprle aenpeccun. Matematnyeckoe BbipaXeHue A5 NoNIe3HOro TeMnepaTypHOro Harnopa
BbINapHou 6atapew.

40 BbluncneHne konnyecTsa BbiNapeHHOM BOLbl Yepe3 KOHLIEHTpaLMM pacteopa 1 KoadhduumeHT

KOHLEHTPUPOBaHWS.




41 OnpepgerneHne KOHLEHTpaLM1 B N-0l CTyMNEHU BbiNapuBaHus.

42 KpuTepun oueHkM TepMmoanmHammuyeckoro coseplueHctsa MBY.

5.3.2 TunoBble TecTOBble 3a4aHUA

He npepycmoTpeHo
5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3aAaHUA (3afauun, Kenchbl)

1. KoHueHTpauusa yepHoro wenoka : 10% a.c.B.;

KoHLeHTpauus YepHoro Lienoka Ha HyneesoMm ypoBHe: 15% a.c.B.

Lllar BapbMpoOBaHUs MO KOHLUEHTpaLmMM YepHoro Lenoka: 5%

OnpenennTb KOHLEHTPAaLMIO YEPHOro LLIENoKa B KOAMPOBAHHbLIX KOOpAMHaTax.

2. ExerogHble M3OepXKkn Ha BbiNapuBaHue vepHoro wenoka: 2100 *10 6py6/roz;
HopmaTtusHbIN kKO3 PUUneHT okynaemocTtu: 0,2;

KanutanbHble Bnoxexus: 200*106 6 py6/rog;

Bbluncnutb rogoBble NpuBeAEHHbIE pacxoabl.

5.4 MeTogu4yeckue matepuansl, onpegensiowime npoueaypbl OLLeHUBAHUA pe3ynbTaToB 06y4YeHUs
5.4.1 YcnoBusa gonycka obyu4atoLierocsi K npomMeXXyTo4YHOM aTTecTauum 1 Nopsiaok NMKBUAaUMmM akageMmu4eckon
3a40MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMum perfnaMmeHTUpPOBaHO foKanbHbIM HopMmaTtuBHbIM aktom CII6ryYnTa
«lMonoxeHne o0 NpoBeAEHMUN TEKYLLIETO KOHTPOSS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLmnXCcsa»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUMnmnHe

YcTHasa + MncbmeHHasn + KomMnbloTepHoe TecTupoBaHme NHas

5.4.3 Ocob6eHHOCTU NpoBeAeHUA MPOMEXKYTOYHON aTTecTauuu No AMCLUNIIMHE
Ha noarotoBKy yCTHOro OTBETa U peLleHne NPakTMKO-OPUEHTUPOBAaHHOMO 3agaHns oTBoantcs 30 MUHYT

6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECIMNEYEHME OAUCLUUNIIUHDI
6.1 YuebHasa nutepartypa

ABTOp 3arnasuve | M3patenbcTBO | log nspaHus | Ccblnika
6.1.1 OcHoBHas y4yebGHas nuTepaTypa
B.I. Kasakoe, [I1.B.|3kcepretuyeckme mMeToabl http://www.nizrp.nar
JlykaHuH, 0O.C. | oueHkM adhpekTUBHOCTH M-Bo obpasoBaHus 1 od.ru/metod/kpte/2.p
CmupHoBa TennoTeXHONOMYeCcKmx Haykn P®, CM6ITYPI. — 2013 df
ycTtaHoBok [TekcT]: y4yebHoe Cne.: CrerTypr
nocobve
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.
CmopoaguH npeanpuaTiin [TekcT]: cnerynTta. — CNne.: pdf
y4yebHoe nocobue BLUT3 COerynTa
6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
B.A. Cycnos [u gp.] TennomaccoobmMeHHoe M-Bo o6pasoBaHus 1 http://www.nizrp.nar
o6opyaoBaHne TOC u AJC | nayku PO, CM6ITYPI. — 2015 od.ru/metod/kpte/12.
[TekcT]: yuebHoe nocobue CM6.: CNerTyPM pdf
PasunHoB, A. U., [Mpoueccel u  annapaTbl KasaHb: KazaHckuin http://www.iprbooksh
KnuHos, A. B., | XuMmnyeckon TexHonormm HaLMOHanbHbIN op.ru/75637.html
ObskoHos, I". C. nccneaoBaTenbCKuii 2017
TEXHOMNOrMYeCcKni
YHUBEPCUTET
Cwmanb, . B., [Mpoueccel 1 annaparthl | Benropop: Benropoackuii http://www.iprbooksh
Yepkacos, A.  B.,|xumunueckon TeXHOIornu. rocyapCTBEHHbIN op.ru/80521.html
Ocwunos, KO. H. Yactb 1 TEXHONOMMYECKNI 2016
yHuBepcuteT um. B.T".
LWyxoea, O6C ACB
CemukoneHko, W. A, |lMpoueccel u  annapaTtbl | Benropof: Genropoackuii http://www.iprbooksh
Kapnaues, n. B., | nuweBbIXx Nnpon3BoacTs rocyaapCTBEHHbIN op.ru/80471.html
"epacumeHko, B. B. TEXHOMOMM4YeCK1n 2017
yHuBepcuteT nm. B.I.
LWyxoea, OB6C ACB




6.2 MNepeyeHb NnpodceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALMOHHO-CNPABOYHLIX CUCTEM
OnekTpoHHO-6MbnunoTteyHas cuctema IPRbooks [3nektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHast 6ubnuoteka BLUTI CIB MNYMNTL [GnekTpoHHbIi pecypc]. URL: http://nizrp.narod.ru
Basza NOCToB [OnekTpoHHbIn pecypc]. URL: https://allgosts.ru/

6.3 NMepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpocTpaHAeMOoro NporpaMmMHoOro oéecneyeHms
MicrosoftOfficeProfessional 2013
PTC Mathcad 15
MicrosoftWindows 8

6.4 OnucaHmne MaTepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXOAMMOM ANA OCYLUEeCTBNEeHMA 06pa3oBaTeNbHOro
npouecca no gucumuninHe

Ayauntopus OcHalleHue

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

KomnbioTepHbIii knacc

MynbTuMeauiitHoe 060pydoBaHUE, KOMIMbIOTEpHAs TEXHUKA C BO3MOXHOCTbIO MOAKMIOYEHUS K
cetn «WHTepHeT» U obecnedeHMemM OOCTyna B ONIEKTPOHHYH  MHAOPMALMOHHO-
obpasoBaTenbHyto cpeay

YuebHas aygutopus

MynbTumeauiitHoe oGopyaoBaHuWe, cneuuanmaMpoBaHHas Meberb, gocka




