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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

dopma
TeKyLero
KOHTpOns

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
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AC

0,3
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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

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.

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.

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.
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Tema 9. O6pasoBaHne «OypPHOMAXHYLLNX

razos». OTBOA
HEKOHAEHCMpPYeEM
rasos». MeToabl

6apoMeTpuYeckoro KOHOEHCaTopOB. 5 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 4 4 6 nn
TepMoanHaMU4eCcKomn cUCTEMBI "
TENOMNCNONb3YIOLLEro aNemMeHTa B Hew

Tennonepegayun

OcHoBbl MeToga

Utoro B cemecTpe (Ha kypce ansa 3A0) 24 12 35,75
KoHcynbTauum 1 npoMexyTovHas 025
attecTtaums (3ayeT, Kypcoas paboTa) ’
Bcero koHTakTHasa pa6ora u CP no 36.25 3575

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

LLikana oueHuBaHna

Kputepum oueHnBaHms ccpopMUpoOBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

MonHbIN, uncuyepnbiBaowmMn oTBeT, sABHO | KayectBo MCMNONHEHMNA BCEX  3NeMeHTOB
OEMOHCTpUpYOWMIA  rmybokoe NOHUMaHWe | 3a0aHuMs  MOJTHOCTbI0  COOTBETCTBYET  BCEM
5 (oTnnyHo) npegmeTa. YMeHue NPUMEHSATb | NpeabABNSAEeMbIM TpeboBaHuAM.
TeopeTnyeckne 3HaHus ana  peweHus | OpurnHanbHbI noaxon K peLUeHunto
NpakTU4Yecknx 3agay nocTaBneHHOM 3aga4vn

OTBeT CTaHOapTHbLIN, B Lenom
o PaGbota BbinoNHEHa B COOTBETCTBMU C

KayeCTBEHHbIN, OCHOBaH Ha BCex
3agaHuemM. Mmetotcsa oTaenbHble

4 (xopoLuo)

06s3aTenbHbIX UCTOYHMKAX WHGOPMaLUn.
MpucyTtctBylOT Hebonblwne npobensl B
3HaHWAX UMK HECYLLLECTBEHHbIE OLLNGKN.

HecCylleCTBEHHbIE OWMBKM WM OTCTYNNeHus
OT npasun ocpopmneHnst paboThbl

3 (yAoBNeTBOPUTENBLHO)

OTtBeT  HenonHbii.  [lpwn
CyLLHOCTU npegmeTa B uenom
MPUCYTCTBYIOT  CYLUECTBEHHbIE  OLUUBKM
unn npobenbl B 3HaHWAX cpasy Mo
HEeCKOMbKNUM TemaM, HesHaHue (nyTaHuua)

BaXXHbIX TEPMNHOB

NOHNMaHUN

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

2
(HeyooBneTBOpPUTENBHO)

HecnocobHocTb oTBEeTMTb Ha Bonpoc 6e3
NMOMOLLIM 3K3ameHaropa. HesHaHue
3Ha4MTENbLHOM  YacTu  MNpPUHLMNUaNsHO
Ba>KHbIX 3NeMeHTOoB ANCUMNIINHBI.
MHorouncneHHble rpybbie owmnbku.
MonbiTka cnuUcbiBaHWS,  UCMNOMbL30BaHUA
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
UNU NOMb30BaHUA MOACKA3KoW Apyroro
Yyenoseka (BHE 3aBMCUMOCTU oT
YCMELUHOCTW TaKoWn MOMbITKM).

OtcyTcTBUE OfiHOrO unm HECKOIbKUX
obs3aTenbHbIX 3MNeMeHTOB  3ajaHus, nunbo
MHOroYMcreHHble rpybble ownbkn B paboTe,
nmébo rpyboe HapyLleHue npasun
ohOpMIEHNsT  UNU  CPOKOB  MpeacTaBleHus
paboThbl.

MpeacraBneHne u4yxon paboThl,
nnbo oTka3s oT npeacTaBneHus paboTbl.

nnarmar,

OTtBeT nosnHbIN, CTyOoeHT OeMOHCTpupyet

NoHUMaHue npegmMeTa " yMeHue
3agaHue BbIMOMHEeHO MOJTHOCTbLIO, ©e3 OLIMOOK.
NPUMEHSTb nonyyeHHble 3HaHUA.
CtyneHT cnocobeH 0b6bACHUTL X0 peLleHus U
3ayTeHo Kputuueckoe " pa3HOCTOpPOHHEee o
coenatb 060CHOBaHHbIV BbIBOS n3
paccmoTpeHue BOMPOCOB,
_ | NONYYEeHHOrO peLLeHus.
cBuaeTenbCcTBylOLlee O  3HAYUTENbHOM
camocTosiTeNnbHOM paboTe ¢ UCTOYHMKaMKU
OteeTt HeMnosHbIN, HefocTaTOYHas
rnybuHa " OCO3HaHHOCTb oTBeTa. | 3agaHne  BbIMOMHEHO HE  MONHOCTbI, C
CtypeHT He cmor NPUMEHNUTL | MHOTOYUCTIEHHBIMMN CYyLLEeCTBEHHbLIMU
He 3auteHo TeopeTnyeckme 3HaHUS ans | owmbkamu. CTyOeHT He MOXeT O0OBbSACHUTb
YCT@HOBINEHUS  MPUYUHHO-CMELACTBEHHbIX | PELUEHNE, HEe OpUEHTUMPYeTCss B METOAMKE
CBA3€W, CpaBHeHUs W Knaccuduvkauumu | pacyeTa n popmynax.

ABNEHUN N MOHATUN

5.2 TunoBble KOHTPOIbHbIE 3afaHWUsl UNN UHblEe MaTepuanbl, HeobxoanMbIe ANsi OLEeHKW 3HaHUWA, YMEHUMN,
HaBbIKOB U (MNK) onbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n |

DopmMynmMpoBKM BONPOCOB

Cemectp 4

[N

BbluncneHume konnyectea BblMapeHHOM BoAbl Yepes KOHLEHTpaumm pacteopa u KOSd)d)VILI,VIeHT
KOHLUEHTPUpPOBaHUA.

Onpe,u,eneHme KOHUEeHTpauun B n-omn CTyneHun BbinapunBaHuA.

Kputepun oueHkn TepmoanHaMmmuyeckoro coseplueHctsa MBY.

ScepreTnyecknii KO3IPMULMEHT NONE3HOrO 4ENCTBUA BbiNApHOro annapara.

OCHOBHbIEe KOHCTPYKLIMM BbiNapHbIX annapaToB. BeinapHble annapaTtkl C eCTECTBEHHOW LIMPKYNALVEN 1
COOCHOW rpetoLLen Kamepon.

BbinapHoi annapat ¢ BOCXOASALLEN MIEHKOWN.

BbinapHon annapat ¢ eCTeCTBEHHON LUPKYNALUMeEn 1 BbIHECEHHOW 30HOM KMMEHMS.

BbinapHow annapat ¢ BbIHECEHHOW rPetoLLent Kamepon.

O[N] O |[D|WIN

BbinapHon annapat ¢ eCTeCTBEHHON LUPKYNALMEN U BHELLHEN LIMPKYNSALUMOHHON TpyOOoN.




10

BbinapHon annapart ¢ nagaroLen NieHKoN.

11

[iByxxoQ0oBoW BbiNapHoi annapat doupmbl «Po3eHbnany.

12 BbinapHown annapat uvpmMbl « ANbCTPEMY.

13 KoHueHTpaTop oupMbl «TOPTOH».

14 [Byxxo[0BoW kKoHUeHTpaTop ompMbl «Po3eHneB-CBEHCOHY.

15 CynepkoHueHTpaTop upmbl «Po3eHneB» ¢ rpaBUTaLMOHHBIM TEYEHUEM BbiNapuBaemoro pacteopa.

16 TemMnepaTypHbIii pPeXMM paboTbl B MBY. [NonesHbln TeMnepaTypHbI Hanop B €AMHUYHOM BbiNapHOM
annapare u BbinapHow 6aTapee. CBA3b Mexay obLUM 1 None3HbIM TemMnepaTypHbIM Hanopom B 6atapee.

17 PacnpeneneHue MONe3HbIX TEMMePaTyPHbIX HANOPOB Mo Koprycam MBY B 3aBUCMMOCTMK OT TpebOBaHMI K
BEnuYMHe TennoobMeHHON NOBEPXHOCTUN KUNSATUIbHUKOB BbiNMapHbIX annapaTos.

18 OcHoBbI MOBEPOYHOro TENMOBOrO pacyeTa Ha NpUMepe TPeXCTyneHYaTon NPSAMOTOYHOW BbiNapHOW
YCTaHOBKM.

19 Anropntm NpoeKkTHOro TENOBOro pacyeTa.

20 PacueTbl koadhuumneHToB Tennonepeaaqn npy BeinapusaHny. 0606LLeHHOe ypaBHeHME. BbIHYXAEHHbIN
MOTOK MO MOJSTHOMY CEYEHWUI, TYPOYNEHTHbIN.

21 Pac4eTbl koachumumneHToB Tensonepeaaqn npy BoinapueanHmim. 0O600LeHHOe ypaBHEHWE. BbIHYXAEHHbI
MOTOK NO MOSIHOMY CEYEHUI0, NaMUHaPHbIN.

29 Koacbdmu,mel:n TEeNnooTAaun B KpUTepnanbHOM BUAe AN BbiMapHbIX annapaToB C eCTeCTBEHHON
LMPKYNSLUEN.

23 BcnomoratensHoe o6opyaoBaHue. Ynctota BTOPUYHOIO Napa B BbiMAapHbLIX annapartax.

24 PereHepaTuBHble nogorpeBaTenu pacteopa. Tunbl NPUMEHSIEMbIX pereHepaTUBHbIX Nogorpesartenen
pacTBopa

25 KoHaeHcaTopbl BeinapHbIX YCTaHOBOK. PacyeT NoBepxHOCTU TennoobMeHa pekynepaTuBHOro KoHAeHcaTopa.

26 TennoBble CxeMbl 1 OCOGEHHOCTM JKCMITyaTaL MK BbIMAPHbIX YCTAHOBOK CyNbdaTtHOro Npou3BoacTBa.
lMoaroToBKka YepHOro LLENoKa K BbiNapyBaHUio.

27 «[lypHonaxHyLme rasel». O6pasoBaHmne 1 NyTU YCTPaHEHUSI

28 Mcnonb3oBaHre BTOPUYHBIX 3HEPropeCcypCcoB NpU BbiNapmBaHWUK LLIENTOKOB

29 TepMoanHaMmMYecKknin aHanua BbinapHbIx 6aTapen

30 MeTog npupalleHus akceprum

31 HakuneobpasoBaHne Ha NOBEPXHOCTAX HarpeBa. Cnocobbl NpeaynpexxaeHnst U O4UCTKN.

32 MpuHUMNBI paboTbl cenapauuoHHbIX YCTPONCTB. BeHTUNALUMS rpetomnx kamep annaparos.

33 KanneyHoc n cnocobbl 04McTkY napa.

34 TexHonornyeckMe cxembl NPOU3BOACTBA LIeNonosbl.

35 CyTb 1 Ha3HayeHWe npouecca BblinapnBaHNUS.

36 OcHoBbI NpoLecca BeinapmBaHust. Knaccudukaums cuctem m annapaTypHO-TEXHOMNOTMYECKNE CXEMbI
BblMapuBaHus.

37 MatepuanbHbin 6anaHc BbiNapHbIX YCTAaHOBOK.

38 OpaHocTyneH4aToe BbinaprBaHue.

39 MHorocTyneH4aTble BbinapHble ycTaHoBkn (MBY).

40 OkcnnyaTaumoHHble 0cobeHHocTH cxem MBY.

41 DU3NKO — XMMUYECKME CBOMCTBA PACTBOPOB M OCHOBHbIE COOTHOLLEHUS ANS BbIPaXXEHUSA KOHUEeHTpaLmu
CYXUX BeLLEeCTB.

42 TemnepaTypHble aenpeccun. Matematuyeckoe BblpaXkeHue Ans nofiesHoro rTemnepaTypHOro Hamnopa

BblinapHou baTtapew.

5.2.2 TunoBble TeCcTOBbIe 3a4aHUA

He npegycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3aAaHUA (3afaumn, Kenchbl)

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

KoHLUeHTpauus YepHoro Lenoka Ha HynesoM yposHe: 15% a.c.B.

LLlar BapbnpoBaHMst NO KOHLEHTpauun YepHoro wienoka: 5%

OnpeaennTb KOHLEHTPALMIO YEPHOTO LLIENOoKa B KOAMPOBAHHbIX KOOpAMHATAX.

2. ExerogHble M3nepxkn Ha BbiNapuBaHue vepHoro wenoka: 2100 *10 6py6/rog;
HopmaTtusHbI kOahprumneHT okynaemocTtu: 0,2;

KanutanbHble Bnoxexus: 200*106 6 py6/rog;

Bbluncnutb roaoBble NpuBeAeHHbIE 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
3a40MKEHHOCTH

[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 3a4aHus oTBOAUTCS 25 MUHYT

NHas

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

ABTOp 3arnasue W3paTtenscTBo | o4 nsgaHua | Ccebinka
6.1.1 OcHoBHas y4yebGHasa nuTepaTtypa
B.I. Kasakos, [1.B.|3kcepretnyeckue MeToabl http://www.nizrp.nar
JlyKaHuH, 0O.C. | oueHkM aphekTMBHOCTH M-Bo obpasoBaHus 1 od.ru/metod/kpte/2.p
CmupHoBa TennoTexXHONOrM4YecKnx Haykun 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. [oGopyaoBaHue Hayku PO, BLUT3 2016 od.ru/metod/kpte/18.
CwmopoguH npeanpuaTii [TekcTl: cnerynt. — Cné.: pdf
y4ebHoe nocobue BLUTS COerynTa
6.1.2 lononHuTenbHas y4yebHasa nutepaTtypa
Cwmanb, . B., |Mpoueccbl n  annapartbl Benropon;: http://www.iprbooks
Yepkaco, A. B., | xummnyeckon TEXHONOoru. Benropoackui hop.ru/80521.html
Ocurios, 1O. H. Yactb 1 rocyapCTBeHHbIN 2016
TEXHOMNOrM4YECKNi
yHuBepcuteT nm. B.I.
LWyxoea, O6C ACB
Cemukonenko, W. A., [lNpouecchl 7] annapartbl Benropog: http://www.iprbooks
Kapnaues, . B., | nuweBbIX Npon3BoOACTB Benropogckui hop.ru/80471.html
"epacumerko, B. B. rocyapCTBEHHbIN 2017
TEeXHOMNorn4yeckuni
yHuBepcuTeT um. B.T".
LWyxosa, 96C ACB
B.A. Cycnos [u gp.] TennomaccoobmeHHoe M-Bo o6pasoBaHus 1 http://www.nizrp.nar
obopynosaHne TOC n ASC | naykm Po, CNEITYPM. — 2015 od.ru/metod/kpte/12.
[TekcT]: yuebHoe nocobue Cn6.: CNerTyPn pdf
Pa3uHos, A W., | Mpouecchbl 7] annapartbl Ka3zaHb: KasaHckui http://www.iprbooks
KnuHos, A B., [ xuMunyeckon TexHonorum HaLMOHarbHbIN hop.ru/75637.html
ObskoHos, I, C. nccneaoBaTenbCKuii 2017
TEXHONOM4YEeCKNN
yHUBEpCUTET

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




