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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 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

KoHTakTHas

paboTta

Nexk.
(4acel)

Mp.
(4acel)

CP
(4achbl)

MHHoBaLl.

dopmbl
3aHATUN

Pasnen 1. TeopeTudeckune OCHOBBI
BbiNapuBaHnsi

Tema 1. HasHaueHue npotecca
KOHLIEHTpUpOBaHUs pacTBOpPOB.
TexHonornyeckas " annapartypHo -
TexHornornyeckas cxema npou3BoacTea
uennonosbl cynbdatHbiM MeTogom. Ponb u
MEeCTO BbiNapunBaHus B TEXHOMNorMu
npou3soacTBa Lensnonossl. MpuHUMBLI
TEXHUKN  BbiNapuBaHusa.  Knaccudumkaums
cMcCTeM M annapaTypHO-TEXHOMOrmyeckne
CXeMbl BblNapuBaHus. PuUaNKo-xMMmnyeckme
cBONCTBa pacTBopoB " OCHOBHbIE
XapakTepUCTUKM NpoLecca BbinapuBaHus.

Tema 2. TemnepaTypHbil pexum padoTbl
MBY. O6wuin 1 nonesHbii TemnepaTypHbIN
Hanop B MBY. TennoBaa Harpyska B
BbIMapHOM annapare. PacnpepeneHnue
nonesHblX TemnepaTypHbIX  HaMmopoB  NO
Kopnycam BblMapHoW yCTaHOBKM B
3aBMCMMOCTW OT 3akoHa pacnpegerneHus
TennosbiX Harpy3ok. Cxembl BbinapvBaHusA B
MBY.  OpHocTtyneHyatoe BblNapuBaHue.
MHorocTyneHyaTble BbiMapHbIE  YCTaHOBKW.
OkcnnyaTauMoHHble  OCODEHHOCTM  CXeMm
MBY

Pasgen 2. KoHcTpyKkuun BblMapHbIX
annapartos " BCMoOMoraTenbHoOro
obopynosaHus

Tema 3. BbinapHble annapaTbl MAEeHOYHOro
Tvna. Wx npeumywiectBa u HegocCTaTKu.
MexaHn3m NNEeHOYHOro TEeYEHUS, KUMEHUs W
Tennootaayn B nrieHke. HavanbHbIn
y4acTok. Pexunmbl TedeHUs nneHKn u cBsAsb C
TennooTaaven. MpakTnyeckme BbIBOAbI
npumeHnTensHo K AlM.

nn

AC

nn




Tema 4, BbinapHble annapartbl c
BbIHECEHHOM 30HON KMNEeHns. Nx
npevmyulectBa u Hegoctatkn. Cneumduka
KOHCTPYKUMI annapaToB s pasfnNyHbIX
uenen npumeHeHusi. CynepKoHLEeHTpaTopbl.
OcobeHHOCTM  akchnyaTauMm ©n  obnactu
NPUMEHEHNS. TennoobMeHHMKN
pekynepaTtmMBHOro Tuna W TennooOMeHHMKN
cMmeLleHus.

Pasgen 3. TennoBble pacyeTbl BbINApHbIX
yCTaHOBOK

AC

Tema 5. [MoBepoyHble TeMNNoOBble pacyeTbl.
MpsAMOTOYHBIE, NPOTUBOTOYHbBIE "
CMellaHHble Ccxembl BbiNapuBaHus. MeTog
NCKMNoYeHns 3aBUCUMBbIX NnepemMeHHbIX.
MaTpuyHblie BbluucrieHnss metogom [aycca -
KopaaHa. brnok cxema pacyeta Ha K.

Tema 6. [lpoeKkTHble TennoBble pacyeTbl.
MpsAMOTOYHBIE, NPOTUBOTOYHBIE n
CMeLlaHHble CXeMbl BbIMapuBaHus.
OBmxyllas cuna npouecca BbliNapuBaHUs.
KoHgeHcauuoHHasa cuctema. Cxema oTBoAa

KOHOEHCaTOoB. Cnocobsl pereHepauuu
BTOPUYHOIO Tenna. Odhpekt
camovcnapeHus.

AC

Tema 7. TennoBble pacyeTbl CXeM C
TENNooOMEHHNKaMN  CMELLEHUs, CBA3b C

TEXHUKO-3KOHOMMUYECKUMMU nokasatensmu.
Bbluncnexvne HEBSA3KM. OcobeHHocTH
pac4yeToB MNpuv MoAepHU3auun LenNCTBYHOLLUX
cxem BblNapuBaHus. HarpysouHo-

aHepreTUyeckass  xapakTepuctuka —paboTbl
BY, OCHOBHble  TEXHUKO-3KOHOMU4YECKUE
nokasaTenm.

AC

nn

Pasnen 4. MyTtn NMOBbILLEHNA
3 EKTUBHOCTHU paboThbl BbIMapHbIX
YCTaHOBOK

Tema 8. HakuneobpasoBaHue Ha
NOBEPXHOCTAX Harpesa. Cnocobbl

npegynpexgeHns un ounctkn. KanneyHoc wu
crnocobbl ounctkm napa. lMpuHumnbl paboTbl
cenapaumoHHbIX  YCTPOUCTB.  BeHTuUnsums
rperoLLmMx kKamep annapaTos.

nn




Tema 9. O6pasoBaHne «OypPHOMAXHYLLNX

razos». OTBOA
HEKOHAEHCMpPYeEM
rasos». MeToabl

6apoMeTpuYeckoro KOHOEHCaTopOB. 4 AC
Cnocobbl oTBoAa KOHZEeHcaToB n3
BaKyyMHbIX annaparos

BTOPWYHbLIX  MapoB U
bIX «AYypHOMaxHYLLMX
pacyeTa MOBEPXHOCTHOMO M

Tema 10.

TepMogmMHaMmn4eckoro aHanunaa MBY.
OnpegeneHne akcepruu TenmnoBoOro MoToKa.
MeTog pasHOCTM MpupaleHuin  aKceprum
TennoBsbIX MNOTOKOB. JkcepreTudeckun K1
CINOXHOM 2 2 8 nn
TepMoanHaMU4eCcKomn cUCTEMBI "
TENOMNCNONb3YIOLLEro aNemMeHTa B Hew

Tennonepegayun

OcHoBbl MeToga

Utoro B cemecTpe (Ha kypce ansa 3A0) 6 8 54
KoHcynbTauum 1 npoMexyTovHas 025
attectaums (Kypcosas pabota, 3a4eT) ’
Bcero koHTakTHasa pa6ora u CP no 1495 54

AucuuninuHe

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenun n 3apayum KypcoBon paboTbl (NpoekTa): - pa3paboTka N COBEPLUEHCTBOBAHWE METOLOB ONTUMU3aLnm
TENnoBbIX NPOLECCOB B BbIMNapHbIX YCTAHOBKAX;
- MOWCK TEXHUYECKUX PELLUEHNIA, MO3BONSALNX CHU3NTb CE0ECTOMMOCTb BbiNapMBaemon Boabl

4.2 TemaTuka KypcoBon paboTbl (NpoeKTa): oNnTMMn3aLms napaMeTpoB BbiMapHbIX YCTAHOBOK (MO BapuaHTam)

4.3 TpeboBaHUSA K BbINONIHEHUIO U NpPeACTaBNeHUI0 pe3yNbTaTOB KypCOBOW paboThl (NpoekTa):
PaboTa BbINOMHAETCH MHAMBMAYANBbHO C UCMONb30BaHUEM OCHOBHOW U LOMNOMHUTENLHOW y4ebHOW nuTepaTypsbl B

COOTBETCTBUM C U
Kypcosas

HAnBUAYyalnbHbIM 3ajaHNeM.
pa60Ta BKIMO4YaeT cneayowmne pasgenbl.

1. MeToguka n npoBeaeHne mMccnegoBaHus: opMnpoBaHneE KpUTeEpUst ONTUMAnNbHOCTM, MaTpuua NiiaHMpoBaHNS
3KCMEepPMMEHTA, UCCnegoBaHMe perpeccMBHONO YpaBHEHMUS

2. Tennosou pac4yeT BbinapHbIX 6aTapen

3. OnpeaeneHne onTMMarbHbIX NapameTpoB cebecTOMMOCTU BbiNapeHHOW BoabI

4. BoiBOAObI

5. NepeyeHb Mcnonb3yemon nutepaTypsl.

PacyeTnbl

BblNonHATCA B nporpamme Microsoft Excel.

5. ®OH[ OLEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOWN ATTECTALMN

5.1 OnucaHune nokasarenen, KPUTEPUEB U CUCTEMbI OLLlEHUBAHUA pPe3yibTaToOB O0y4YeHus
5.1.1 NMokasaTtenun oueHMBaHUs

Kon
KoMMneTeHumm

Moka3aTenu oLeHUBaHUsI pe3ynbTaToB O0y4YeHus!

HanmeHoBaHWe oLieHoYHOro
cpeacrtea

MK-5.1

[eMOoHCTpUpyeT 3HaHWe KOHCTPYKUMA W CXeM paboTbl YCTaHOBOK;
XapaKTepHbIX MPOU3BOACTBEHHbIX  3aTPyOHEHWA U Mep Mo Ux
ycTpaHeHuto. OpueHTMpyeTcs B crnocobax yTunusaumm BTOPUYHBIX
3Hepropecypcos, OCHOBax Teopwun TennoobmeHa (B  pamkax
npeanaraemMoro Kypca), MeToauke pacyeTta BbinapHbIX YCTaHOBOK (BY).
CnocobeH ocylecTBnATb  MPOEKTHbIA M MOBEPOYHbIA  pacyeTbl
TENNOBLIX W MaTtepuanbHbix OanaHcoB BY; o6ocHoBaHHO BbiIbMpaTb
BENNYMHY NMOBEPXHOCTU BbINAPHOIO annapaTta, WX KONMMYeCTBO U CXemy
BbIMapHOW  YCTAHOBKW,  OPUEHTUPOBATHLCSH B CNpaBOYHbIX n
HOPMAaTMBHbBIX NUTEPATYPHbIX MCTOYHUKAX.

ObnagaeT HaBblkaMW pacyeToB TennoMacCOOOMEHHONO OCHOBHOMO U
BCrnomoraTesnsHoro obopyaosanus MBY.

Bonpocebl YCTHOrO
cobecenoBaHus

MpakTnko-
OPUEHTUPOBaHHHbIE

3agaHus

KypcoBas pabota




5.1.2 Cuctema n KpuTepum oLeHNBaHUA

Kputepum oueHnBaHms ccpopMUpoOBaHHOCTU KOMMNETEHLMI

LLikana oueHuBaHna

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

npakTn4ecknx 3agad

MonHbIN, wncYyepnbiBalOWUWA  OTBET,
OEMOHCTpUpYOLWMIA  nybokoe NoHUMaHue
5 (oTnunyHO) npegmera. YmeHue
TeopeTnyeckne 3HaHus

KayecTBO  MCMOMHEHUS  BCeX  3MNEMEHTOB
334aHus  MOMHOCTbKD  COOTBETCTBYET  BCEM
npeabsBNseMbIM TpeboBaHusiM.
OpwurnHanbHbIn noaxon K peLUeHunto
NocTaBreHHOoNM 3aaa4u

OTBeT CTaHOapTHbLIN,

Ka4yeCTBEHHbIN, OCHOBaH
4 (xopoLuo) 00653aTenbHbIX UCTOMHUKaX WHGOPMaLUK.
MpucytctBytoT Hebonbline npobenbl
3HaHUSIX UM HECYLLECTBEHHbIE OLLIMOKN.

Pabota BbiMONMHEHa B COOTBETCTBMM  C
3agaHuemM. Nwmetotcs oTAenbHble
HecCylleCTBEHHbIE OWMBKM WM OTCTYNNeHus
OT npasun ocpopmneHnst paboThbl

OTBeT  HemnosHbIN.

3 (yRoBneTBOPUTENLHO) | 0y ™ ooGenni B

BaXXHbIX TEPMNHOB

MOHUMaHWK
CYLLHOCTH npegmeta
MPUCYTCTBYIOT ~ CyLLECTBEHHblE
3HaHWsX cpasy
HECKOMNbKUM TemaM, HesHaHue (nyTaHuua)

3apaHne  BbIMOMHEHO  MOMHOCTBIO, HO C
MHOFOYUCIEHHBIMU CYLLECTBEHHbLIMU
owmnbkamu. [llpy 3TOM HapylleHbl npaBuna
obOpMIEHNss  UNU  CPOKM  MpeAcTaBeHust
paboThbl.

yenoseka (BHE

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomMoLuu 3K3ameHaTopa.
3Ha4MTENbLHOM  YacTu
Ba>KHbIX 3NeMeHTOB
2 MHorouncneHHsle rpybble owmnbku.
(HeynoBeneTBopuTenbHO) | MonbiTka — cnnceiBaHus,
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
MW NOMb30BaHUA MOACKA3KOM  OpYyroro
3aBUCUMOCTU
YCMELUHOCTW TaKoWM MOMbITKM).

MPUHLMNMANBHO
OVUCLMMMUHBI.

MCNoJ1b30BaHUA

OtcyTcTBUE OfiHOrO unm HECKOIbKUX
obs3aTenbHbIX 3MNeMeHTOB  3ajaHus, nunbo
MHOroYMcreHHble rpybble ownbkn B paboTe,

nn6o rpyboe HapyLleHue npasun
ohOpMIEHNsT  UNU  CPOKOB  MpeacTaBleHus
paboThbl.

MpeactaBnenne Jyxow paboTbl, nnaruar,
nnbo oTka3s oT npeacTaBneHus paboTbl.

OTBeT MOSHbIA, CTYAEHT AEMOHCTpUpyeT
NnoHMMaHve  npegmMeta

Pa3HOCTOPOHHEE

3HAYUTENbHOWN

3agaHne BbINOSHEHO MOMHOCTbIO, 0e3 OLINOOK.
CTyneHT cnocobeH OOBACHUTL X04 peLleHns u
coenatb 0b60CHOBaHHbIN BbIBO/, u3
MOMy4YeHHOrO PeLLEHUS.

NPUMEHSATb nonyyYeHHble
Kputnueckoe "

SauTeHo paccMOoTpeHue
CBUAETENbLCTBYOLLEE
camMocCTosTeNbHON
NCTOYHMKaMW.

OTBeTt HEeMornHbIN,
rnybuHa 7 OCO3HaHHOCTb
CtyoeHT He

He 3auyteHo TeopeTnyeckme

CBA3€W, CpaBHeEHUH
ABNEHUN N MOHATUN

HeaJoCTaTo4YHad

YCT@HOBINEHUS  MPUYUHHO-CNELACTBEHHbIX
Krnaccudpukaumm

3agaHve  BbLIMONMHEHO He  MONHOCTbI, C
MHOFOYUCNEHHbIMU CYyLLEeCTBEHHbLIMU
owunbkamu. CTyOoeHT He MOXeT OOBbACHUTL
pelleHve, He OpueHTUpyeTcss B MeToauke
pacueTa n hopmynax.

5.2 TunoBsble KOHTPOJbHbIE 3aA4aHNA UITN UHblIe MaTepuanbl, HeOGXOAMMbIe AnNA OUeHKN 3|-|a|-|m7|, yMeHMﬁ,

HaBbIKOB U (MNK) onbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n |

DopmMynmMpoBKM BONPOCOB

—_

ScepreTmyecknii kK03 ULNMEHT NONE3HOro 4ENCTBMSA BbINApHOro annapara.

COOCHOW rpetoLLert KaMepow.

OCHOBHbIE KOHCTPYKLIMW BbiNapHbIX annapaToB. BbinapHble annapaTbl C €CTECTBEHHON LMPKyNsumeit n

BbinapHow annapat ¢ BOCXOAsLLEn NNEHKON.

BbinapHow annapat ¢ eCTeCTBEHHON LUPKYNALUMEN N BBIHECEHHOW 30HOM KMMEHMS.

BbinapHow annapat ¢ BbIHECEHHOW IPELOLLEN KaMEPON.

BbinapHon annapat ¢ eCTeCTBEHHON LUPKYNALMEN U BHELLHEN LIMPKYNSLUMOHHON TpyOOon.

BbinapHow annapat ¢ nagatowen nneHKon.

[ByxxogoBou BeinapHou annapaT doupmbl «PoseHbnany.

Ol (N[([O|[O|B|W]| N

BbinapHown annapat upmbl « ANbCTPEMY.

[N
o

KoHueHTpaTop doupMbl «OpTOHY.




11

[ByxxoaoBou KoHueHTpaTop doupmbl «Po3eHneB-CBEHCOHY.

12 CynepkoHLeHTpaTop hrpMbl «Po3eHneB» ¢ rpaBUTaLlUMoOHHBIM TeYEeHUEM BbiNapuBaeMoro pacTeopa.

13 TemMnepaTypHbI pexxum paboTel B MBY. NonesHbIn TeMnepaTypHbI HAaNnop B €4UHUYHOM BbINapHOM
annapaTte u BbinapHon 6atapee. CBA3b Mexay oOLWMM 1 NonesHbiM TeMmnepaTypHbIM Hanopom B 6aTapee.

14 PacnpepneneHue nonesHbix TemMnepaTypHbIX HAaNnopoB no kopnycam MBY B 3aBUCMMOCTU OT TpeboBaHUIM K
BennYMHe TennoobMeHHON NOBEPXHOCTUN KUNATUIBHUKOB BbiNapHbIX annapaTos.

15 OcHOBbI MOBEPOYHOIO TEMSIOBOrO pacyeTa Ha NpMMepe TPEXCTYNEHYaTon NPSMOTOYHOW BbiNapHOW
YCTaHOBKMU.

16 Anropntm NPoOEKTHOro TENIOBOrO pacyeTa.

17 PacueTbl kK03chduLmeHTOB Tennonepeaayy npu BeinapmeaHnu. O606LLeHHOe ypaBHEHME. BbIHYyXOEHHbI
NMOTOK NO MONIHOMY CeYEeHWI0, TYPOYNEeHTHbIN.

18 PacueTbl k0adhmumneHTOB Tennonepeaayn npu seinapmeannmn. O606LeHHOe ypaBHEHUE. BbIHYXOEHHbIN
MOTOK MO MOJSTHOMY CEYEHWUIO, NNaMUHAPHbINA.

19 KoadhdouumeHT Tennootaaym B KputepuansHOM BUAE Ansi BbiNapHbIX annapaToB C eCTECTBEHHOM
LMpKynsynen.

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 KoHgeHcaTopa.

23 TennoBble cxeMbl 1 0COBEHHOCTM JKCMyaTaL MK BbiNapHbIX YCTAHOBOK CyNbdaTtHOro Npou3BoacTBa.
MoaroToBKka YEPHOTO LLIENOKA K BbiMapyBaHULo.

24 «[dypHonaxHywwue rasbl». ObpasoBaHue u Nyt ycTpaHeHns

25 Mcnonb3oBaHre BTOPUYHBIX 3HEPropeCcypCcoB Npu BbiNapmBaHWUK LLIENTOKOB

26 TepmoanHaMmnyecknin aHanua BbinapHbIX 6aTtapen

27 MeToa npupalleHus aKceprum

28 HakuneobpasoBaHne Ha NOBEPXHOCTAX HarpeBa. Cnocobbl NpeaynpexXaeHns U O4UCTKN.

29 MpuHUKMNBI paboTbl cenapaunoHHbIX YCTPONCTB. BeHTUNAUMS rpetownx kamep annaparos.

30 KanneyHoc n cnocobbl 04MCTKM napa.

31 TexHonormyeckne cxembl NPOM3BOACTBA LEN0N0o3bl.

32 CyTb 1 Ha3Ha4eHue npouecca BbinapuBaHUS.

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

34 MatepuanbHbin 6anaHc BbiNapHbIX YCTAHOBOK.

35 OpHocTyneH4yaTOe BbiNapuBaHue.

36 MHorocTyneH4yaTble BbinapHble yctaHoBku (MBY).

37 3KcnnyaTaumMoHHble ocobeHHocTu cxem MBY.

38 Dun3NKo — XMMMYeCcKkMe CBOMCTBA PacTBOPOB 1 OCHOBHbIE COOTHOLLEHNS AN BbIP@XEHUS KOHLIeHTpaLuun
CYXUX BeLLEeCTB.

39 TemnepaTypHble genpeccun. MatemaTmyeckoe BbipakeHne Ansi Nosie3Horo TemnepaTypHOro Hamnopa
BbINapHou 6atapew.

40 BbluncneHne konnyecTsa BbiNapeHHOM BOLbl Yepe3 KOHLIEHTpaLMM pacteopa 1 KoadhduumeHT
KOHLEHTPUPOBaHUS.

41 OnpepgeneHne KOHLUEHTpaLmm B N-0 CTyMNeHU BbiNapuBaHus.

42 Kputepum oueHkn TepmoamHammyeckoro coepieHctsa MBY.

5.2.2 TunoBble TeCTOBbIE 3a4aHusA

He npegycmoTtpeHo

5.2.3 TunoBble NPaKTMKO-OPUEHTUPOBaHHbIE 3aAaHus (3afgayu, Kenchbl)

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

KoHLeHTpauusa 4YepHoro Lenoka Ha HynesoMm ypoBsHe: 15% a.c.B.

LLlar BapbnpoBaHMsi NO KOHLEHTPAUUKN YEepHOro Lwienoka: 5%

OnpegennTtb KOHLEHTPaLMIO YEPHOrO LLIENoKa B KOANPOBAHHbLIX KOOpAWHATaXx.

2. ExerogHble n3gepxkn Ha BbinapmeaHue YepHoro wenoka: 2100 *10 6py6/roa;
HopmaTtuBHbIN koadduumeHT okynaemoctu: 0,2;

KanuTtanbHele BnoxeHusi: 200*106 6 py6/roa;

Bbluncnutb ronoBele NpuBefeHHbIE pacxoabl.




5.3 MeTogn4yeckue matepuansbl, onpegensiowme npoueaypbl OLLeHUBAHUA 3HAHUWN, YMEHUWN, BNageHumn
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn

3a40JMKeHHOCTU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHas +

MNucbmeHHas +

KomnbroTepHoe TecTtnpoBsaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe
Ha noarotoBKy yCTHOroO OTBETa M pelleHne NpaKTUKO-OPUEHTUPOBAHHOIO 3adaHus oteoautcst 30 MUHYT

NHas

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIINHDbI
6.1 YuebHasa nutepartypa

ABTOp

3arnasuve

MN3paTenbCcTBO

| oo nspaHus |

Ccblnika

6.1.1 OcHoBHas y4yebGHasa nuTepaTtypa

AH. WeaHoB, B.H.|TennoobmeHHoe M-Bo obpasoBaHus n http://www.nizrp.nar
Benoycos, C.H. [o6opynoBaHue Hayku PO, BLUT3 2016 od.ru/metod/kpte/18.
CmopoauH npeanpuaTuin [TekeT]: cnerynTa. - Cre.: pdf
yyebHoe nocobue BLWTS3 Crnerynta
B.I. KasakoB, [1.B.|3kcepretnyeckue MeToabl http://www.nizrp.nar
JlykaHuH, O.C. | oueHkM aphekTUBHOCTH M-Bo obpasoBaHus 1 od.ru/metod/kpte/2.p
CmupHoBa TennoTeXHONOMMYECKNX Hayku P®, CTI6I' TYPI1. — 2013 df
ycTaHoBOK [TekcT]: y4yebHoe Cne.: CrerTypri
nocobvie
6.1.2 lononHuTenbHas y4yebHasa nutepaTtypa
B.A. Cycnos [u gp.] TennomaccoobmMeHHoe M-Bo o6pasoBaHus 1 http://www.nizrp.nar
obopynosaHne TOC n ASC | naykm Po, CNEITYPM. — 2015 od.ru/metod/kpte/12.
[TekcT]: yuebHoe nocobue Cne6.: CAerTypr pdf
Cemukonenko, W. A., [lNpouecchl 7] annapartbl Benropog;: http://www.iprbooks
Kapnaues, [. B., | nuweBbIX Npon3BoOACTB Benropoackuin hop.ru/80471.html
"epacumenko, B. B. rocyapCTBEHHbIN 2017
TEXHONOrMYeCcKni
yHuBepcuTeT um. B.T".
LWyxoea, O96C ACB
Pa3unHoB, A. U., [Mpoueccbl un  annapatbl KazaHb: KazaHckuin http://www.iprbooks
KnuHos, A. B., | xummnyeckom TexHonormm HaLWoHanbHbIN hop.ru/75637.html
OpbsikoHos, I'. C. nccneaoBaTenbCKui 2017
TEXHONOMM4YeCK1n
yHMBEpcuTeT
Cwmanb, n. B., | Mpouecchbl 7] annapartbl Benropoa: http://www.iprbooks
Yepkacos, A. B., | xumunyeckon TEXHOMNOIMMN. Benropoackuii hop.ru/80521.html
Ocwnos, 0. H. YacTb 1 rocyAapCTBEHHbIN 2016
TEeXHOMNorn4yeckum

yHuBepcuTeT um. B.T".
Lyxosa, 96C ACB

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6MbnmnoTeyHasa cuctema IPRbooks [OnekTpoHHbi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTLA [GnekTtpoHHbIi pecypc]. URL: http://nizrp.narod.ru
Basa NOCToB [OnekTpoHHbI pecypc]. URL: https://allgosts.ru/

6.3 MepeyeHb NMULEH3UOHHOrO U CBOGOAHO pacnpPOCTPaHAEMOro NporpaMmmMHoro o6ecneveHus

MicrosoftOfficeProfessional 2013
PTC Mathcad 15
MicrosoftWindows 8




6.4 OnucaHmne MmaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXO0AMMON ANA OCYLUECTBNEHUA obpa3oBaTeNbHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHne

MynbTumMeguiiHoe obopyaoBaHue, cneumanmMsapoBaHHas mebernb, ocka
JlekunoHHas Y A PyA 4 P A
ayguTopus

KomnbloTepHbIN Knacc

MynbTuMeauiiHoe 06opyAoBaHME, KOMMbIOTEpHAasi TEXHUKA C BO3MOXHOCTbIO MOAKIOYEHMS K
cetm «WMHTepHeT» ©  obecneyeHnem [ocTyna B SMEKTPOHHYID  MH(OPMAaLMOHHO-
obpa3zoBaTeribHyto cpeay

YyebHasn ayguTtopus

MynbTrmeauinHoe obopyaosaHue, cneuuanuanpoaHHas mebenbs, focka




