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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIIUHBI

1.1 Uenb AMCUMNNUHBbI: O3HAKOMSIEHME OOYYaOLMXCA C TUMOBBLIMU KOHCTPYKLUMSIMU, MPUHUMNamMu paboThbl,
COBPEMEHHbLIM COCTOSIHMEM U NEPCMNEKTUBAMUN Pa3BUTUS, 0COOEHHOCTAMM SKCNyaTaLMmn BbiNapHbIX YCTaHOBOK

1.2 3apayun gUCUUNIUHBLI:

npnobpeTeHne HaBbIKOB B OLEHKE U aHanu3e un3nyecknx NpoLeccoB, NMPOTEKaLWUX B BbiNapHbIX YCTaHOBKaX,
TENMOBLIX PACYETOB BbIMAPHbIX YCTAHOBOK, BbIGOP 9KOHOMUYHbIX PEXMMOB paboThl aKCnyaTauum

1.3 TpeboBaH1A K NpeaABapuTeNbLHOM NOAroToBKe Ooby4aloLlerocs:

MpenBaputensHass noAroToBka npegnoriaraeT Cco3fgaHMe OCHOBbI And  POPMUPOBaHUSA  KOMMETEHLNIA,
yKa3saHHbIX B M. 2, Ip1 U3y4eHUN OUCLUNIINH:

TennomacconepeHoc B 3fieMeHTax TENOTEXHNYECKOro 06opyaoBaHMSA

TennotexHonornyeckoe O60pyD,OBaHVIe NPOMBbILLIEHHbIX I'Ipeﬂl'lpVIFlTVIVI

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

MKn-5.1: Cnoco6eH K NpoBeAeHUI0 TEXHUYECKUX PACYEeTOB, TEXHUKO-3KOHOMMYECKOrO U CTOMMOCTHOIO aHanm3a
NPOEKTHbIX peLueHui TenyIomMaccoo6MeHHbIX NPOLECCOB U YCTaHOBOK
3HaTb: KOHCTPYKLMU M cXeMbl paboTbl YCTAHOBOK, OCOGEHHOCTM 3KCniyaTauuu; cnocobbl yTUNM3auuy BTOPUYHbIX
SHEpropecypcoB; OCHOBbI TEOpUM TENI00OMEHA; METOAMUKY pacyeTa BbiNapHbIX YCTAHOBOK
YMeTb: OCYLLECTBUTL MPOEKTHBIN 1 NMOBEPOYHBIV pacyeTbl TEMMOBBIX M MaTepuaribHbIX 6anaHCoB BbiMAapHbIX YCTAHOBOK;

obocHoBaHHO Bbl6paTb BEJTNMYMHY NOBEPXHOCTU BbINAapHOro annapara, UX KOJIN4YeCTBO N CXeMy Bbll'lapHOVI YCTaHOBKW;
OPUNEHTNPOBATLCA B CMPaBOYHbIX U HOPMATUBHbBLIX JTNTEPATYPHbIX NCTOYHUKAX

Bnapetb: pacyeTamu TennomMaccoobMeHHOro OCHOBHOIO M BCMIOMOraTesibHOro OGOpyD,OBaHVIﬂ BbINapHbIX YCTAaHOBOK

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

O |KoHTakTHas
%g pabora MHHoBAaL.
HaunmeHoBaHue 1 cogepxaHue pasnernos, QZ CcP POpMb
TEM U y4eOBHbIX 3aHATUN q% g | ek Mp. (4achbt) BAHSITUR
o § (vacbl) | (4acwr)
X
Paspgen 1. TeopeTnyeckme OCHOBBI
BblNapnBaHus
Tema 1. HasHaueHune npotecca
KOHLEHTPUPOBaHUSA pacTBOpPOB.
TexHonornyeckas " annapartypHo -
TEXHOMOrMyeckass Ccxema npou3BoAcTBa
Lennonosbl cynbdaTHbIM MeToAoM. Ponb n
MECTO BbiNapuBaHus B TexHonornm 1 4 Un

npoussoactBa  Uenmonodbl.  [MpuHUMBI
TeXHUKn BblnapmBaHusa. Knaccudukaums
CMCTEM UK annapaTypHO-TEXHOMOrMyeckme
CXeMbl BblNapuBaHus. Pusnko-xmMmmyeckme
CBOWCTBA pacTBOpOB " OCHOBHbIE
XapaKTepUCTUKK NMpollecca BbiNapuBaHUA.

Tema 2. TemnepaTypHbli pexum paboTsl
MBY. O6Wwuin 1 nonesHbln TemnepaTypHbIN
Hanop B MBY. Tennosas Harpyska B
BbliNapHoM  annapate.  Pacnpegenexuve
nomnesHblX TemnepaTypHbIX HamopoB Mo
Kopnycam BblNapHoOWn YCTaHOBKM B 1 4 AC
3aBMCMMOCTM OT 3akOHa pacnpegeneHus
TennoBbIxX Harpy3ok. Cxembl BbinapvBaHus B
MBY. OpgHocTyneH4yaTtoe  BbinapuBaHue.
MHorocTyneH4aTble BbIMapHble YCTaHOBKW.
OkcnnyaTaunoHHble ocobeHHocTn cxem MBY

Pasgen 2. KoHcTpyKumu BbIMapHbIX
annapartoB n BCNomoraTenbHoro
obopyanoBaHus




Tema 3. BbinapHble annapaTbl MNEHOYHOro
TMna. Wx npeumywiectBa u HegocTaTku.
MexaHn3M NIIEHOYHOro TEYEHUs, KUMEHUS WU
Tennootaadm B nreHke. HayanbHbIN y4acCToK.
PeXxumbl TeYeHuss nNNeHkn U  CBSA3b C
TennooTaga4ven. MpakTnyeckme BbIBObl
npumeHuTensHo k AlMT.

Tema 4. BoinapHble annapatbl C BbIHECEHHOM
30HOM  KuneHmd. Wx  npeumywiectea u

HeJocTaTKu. Cneundmka KOHCTPYKLNI
annapartoB ans pasnnyYHbIX uenewn
NPUMEHEHMS. CynepKoHLEeHTpaTopbl.
OcobeHHoCcTM  akcnnyaTauum w©  obnactm
NPUMeEHEHNA. TennoobMeHHNKN

pekynepatuBHoro Ttuna w TEeNNooBMeEHHNKN
CMeELLEHNA.

Pasgen 3. TennoBble pacyeTbl BblNApPHbIX
yCTaHOBOK

Tema 5. [loBepo4yHble TeEMNNOBbIE pacyeThl.
MpAMOTOYHbIE, MPOTUBOTOYHLIE U CMELLAHHbIE
cxeMbl BbinapuBaHusa. MeTod UCKIYEHMUS
3aBUCUMbIX nepeMeHHbIX. MaTtpuyHbie
BbluMcneHns wmetogom [laycca - >KoppgaHa.
briok cxema pacyeta Ha [K.

Tema 6. [lpoekTHble TennoBble pacyeTol.
MpsIMOTOYHbIE, NPOTUBOTOYHbIE U CMELLAHHbIE
CXembl  BbinapvBaHudA. [BumXywass cuna
npouecca BbinapuBaHus. KoHaeHcaunoHHasi
cuctema. Cxema 0OTBOAa  KOHAEHCATOB.
Cnocobbl pereHepauMm BTOPUYHOrO Tenna.
OdbdekT camoncnapeHms.

Tema 7. TennoBble pacyeTbl CXeM C
TEeNnooOMeHHVKaMn  CMELLeHnsi, CBA3b C
TEXHUKO-3KOHOMUYECKNMU nokasartensamu.
BbluncneHne HeBsaskn. OcoBEHHOCTU pacyeToB
npyM  MOAEpHM3auMn  OEWCTBYIOLMX  CXEM
BblMapuBaHusa. Harpy3oyHo- 3aHepreTudeckas
XapakTepuctuka pabotbl BY, OCHOBHble
TEXHUKO-3KOHOMUYECKMNE NOoKa3aTenu.

Pasgen 4. lNytn nosblweHns apHeKTUBHOCTH
paboThbl BbINapHbIX YCTaHOBOK

Tema 8. HakuneobpasoBaHme Ha NOBEPXHOCTSIX
HarpeBa. CnocoObl  npegynpexgeHus u
ouncTkun. KanneyHoc n cnocobbl 04nCTKM napa.
MpuHUMNbI paboTbl cenapaumMoHHbIX
ycTponcTB. BeHTunsuma rpewowmx kKamep
annapaTtos.

Tema 9. O6pasoBaHue «AypHOMNAXHYLLUX
razoB». OTBOA  BTOPUYHLIX  MapoB MU
HEKOHOEHCUPYEMbIX «AYPHOMAaXHYLLUX Fa3oBy.
MeToapbl pac4yeTa NOBEPXHOCTHOIO "
©apomeTpuyeckoro koHgeHcatopoB. CnocoObbl
O0TBOZA KOHOEHCATOB M3 BaKyyMHbIX annapaToB

Tema 10. OcHosBbl MeToda
TepMOgMHaAMMYECKOro aHanusa MBY.
OnpepneneHne 3Kceprun TEMMOBOrO MOTOKA.
MeToq pasHOCTM npupalleHnin  KCeprun
TEennoBbIX MOTOKOB. JOkcepretnyeckun Kria
Tennonepenadn CroXxXHom TepMognHaMmn4ecKom
CUCTEMbBI U TEMJIOUCMONb3YIOLLEro 3feMeHTa B
Heu

WNtoro B cemecTpe (Ha kypce ansa 3A0)

8 nn
8 AC
4 AC
4 AC
6 nn
4 nn
4 AC
8 nn
54




KoHcynbTauuu n npoMexyTovHas
0,25
attectaums (Kypcosas paborta, 3ayer)
Bcero koHTakTHasA pa6bota u CP no 14.25 54
AVCLUMUNNnHe

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenu n 3apayn KypcoBoi paboTbl (MpoekTa): - paspaboTka 1 COBEPLLUEHCTBOBaHWE METOAOB
ONTYMU3ALMM TENMOBbLIX MPOLECCOB B BhINAaPHLIX YCTAHOBKAX;
- MOWCK TEXHUYECKUX PELLEHUI, MO3BOMSIOLLMX CHU3UTL CE6ECTOMMOCTb BbiNapuBaeMol Boabl

4.2 TemaTuka KypcoBoOW paboTbl (MpoeKTa): oNTMMKU3aLMs NapaMeTpPOB BbiNapHbIX YCTaHOBOK (N0 BapuaHTam)

4.3 Tpeb6oBaHUsA K BbINOSIHEHUIO U NPeaCcTaBNEHUI0 pe3yNbTaTOB KypcoBoM paboTbl (MpoekTa):

PaboTa BbinonHAeTca MHAMBMAYANbHO C UCMOMb30BaHMEM OCHOBHOW M OOMOMHUTENbHON y4ebHOoW nuTepaTypbl
B COOTBETCTBUW C UHAMBUAYANbHbLIM 3a4aHNEM.

Kypcoas paboTa BknovaeT cneayolime pasgens:

1. MeToguka ©n npoBedeHWe WUccregoBaHWsa: (OPMUMPOBaHME KPUTEPWUS OMTUMAanbHOCTM, MaTpuua
NNaHNMpoBaHUS SKCNepUMEHTa, UCCNeaoBaHne pPerpeccMBHONO ypaBHEHUS

2. TennoBon pacyeT BbiNapHblx baTapen

3. OnpegeneHne onTuMarnbHbIX NapaMeTpoB ce6eCcTOMMOCTH BbiNapeHHON BOAbI

4. BbiBOAabI

5. MNepeyeHb ncnonb3yemon nutepaTypsbl.

PacueTbl BbinonHstoTca B nporpamme Microsoft Excel.

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOMU ATTECTALUU

5.1 OnucaHue nokasartesnier, KpUTEPMEB U CUCTEMbI OLLeHUBAHUA pe3yNibTaToOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MokasaTenu oLueHnBaHWs pesynbTaToB 00y4YeHus
KOMMneTeHumn cpencrtea

[eMOHCTpUpyeT 3HaAHWE  KOHCTPYKUMA M CXeM paboTbl YCTAHOBOK;
XapaKTepHbIX MPOU3BOACTBEHHbLIX 3aTPyOHEHUA UM Mep MO MX
ycTpaHeHuto. OpueHTMpyeTcss B crnocobax yTunmusaumm BTOPUYHBIX
3HEpPropecypcoB, OCHOBax Teopuum TennoobMeHa (B pamkax
npeanaraemMoro Kypca), METO4MKe pacyeTa BbiNapHbIX YCTaHOBOK (BY).
CnocobeH ocywecTBnaTb NPOEKTHbIN " NOBEPOYHbIN
pacyeTbl TENNOBLIX W MaTepuanbHbiXx GanaHcoB BY; obocHoBaHHO
BblOVMpaTh BENMYMHY MOBEPXHOCTM BbIMAPHOro annapara, Ux KofiM4ecTBo
N CXeMy BbIMApHOW YCTAHOBKW, OPUEHTMPOBATLCA B CMPaBOYHbIX
N HOPMaTUBHbIX  NUTEPaTYPHbLIX UCTOYHMKAX.

ObnapgaeT HaBblkaMy pacyeTOB TEMNIIOMAacCOOOMEHHONO OCHOBHOMO M
BcrnomoratensHoro obopygosaHms MBY.

Bonpocebl yCTHOro
cobecefoBaHus

MpakTuko-
OPWEHTUPOBaHHHbIE 3a4aHus
KypcoBas paboTa

MKn-5.1

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

LLikana oueHnBaHus
YcTHoe cobecenoBaHue MncbmeHHas paboTa

MonHbIN, VIC‘-IepI'IbIBaIOUJ,VIVI oTBeT, $BHO | KayecTtBo NCNOJTHEHUA BCeX 3NeMeHTOB
LI,eMOHCTpI/Ipy}OLIJ,I/IIZ rny60|<oe NnoHMMaHWe | 3agaHnAa  MNOJIHOCTbKO  COOTBETCTBYET BCEM

5 (oTnnyHO) npeameTa. YMeHue NPUMEHSITb | NpeabABNSEMbIM TpeboBaHuAM.
TeopeTnyeckne 3HaHus Ana  pewerus | OpurinHanbHbIv noaxop, K peLLeHnto
npakTU4eckux sagay NnocTaBIIeHHOW 3aJa4n
OTBeT CTaHOapTHbIN, B Lenom

Pabota BbiNoOfHEHa B COOTBETCTBUM  C
3agaHuem. NmetoTca oTaernbHble
HECYLLECTBEHHbIE OLUMOKM UMM OTCTYMNNEHNUS OT
npasun opopmneHns padoThbl

KayeCTBEHHbIN,  OCHOBaH Ha  BCeX
4 (xopoLwuo) 06s3aTenbHbIX UCTOYHUKAX MHdOPMaUMK.
MpucytcTBylOT Hebonbline npobenbl B
3HAHMWSAX UMW HECYLLIECTBEHHbIE OLUMOKMN.

OTtBeT HenomHbih. [lpu  NOHUMaHUM
CYLLHOCTM npeameTa B uenom
MPUCYTCTBYIOT  CYLLECTBEHHblE  OLUMOKM
unu npobenbl B 3HaHWAX cpasy Mo
HEeCKONbKNUM TeMaM, He3HaHue (nyTaHuua)
Ba>XHbIX TEPMUHOB

3ajaHue  BbIMOMIHEHO  MOMHOCTBIO, HO C
MHOIOYUCNEHHBIMM CyLLECTBEHHbIMM
owwnbkamm. [pu 3TOM HapylleHbl npasuna
0hOpMNEeHNUsT UNM  CPOKU  MpeacTaBreHus!
paboThbl.

3 (yooBneTBoOpuTENbHO)

HecnocobHocTb OTBETUTL Ha BOMnpoc bes OTCYTCTBI/Ie oaHoro mnun HEeCKOJ1bKNX
2 (Hey,D,OBJ'IeTBOpI/ITeJ'IbHO) nomoLiun 9K3amMeHaTopa. HesHaHue | 06si3aTenbHbIX  9NEMEHTOB  3afjaHus, nmbo
3HaYMTENBHOM YacTn npunHUnnmuanbHO MHOTO4YUCIIEHHbIE rpy6ble OLUMOKM B pa60Te,




BaXHbIX 3MeMeHTOB ONCLMMNIUHBI.
MHorouncneHHble rpybbie owmnoku.
MonbiTka CMNUCbIBaHWS,  WUCMOMb30BaHMWS
Hepa3peLUeHHbIX TEXHUYECKUX YCTPOWCTB
UNM Nonb30BaHUsi MOACKA3KOW Apyroro
yernoseka (BHE 3aBMCUMOCTM oT
YCMELUHOCTN TakoW NOmMbITKN).

nnbo rpy6oe HapyLieHne npasusl 0POPMIEHUS
WM CPOKOB NPeACTaBrieHUst paboThbl.
MpencTaBneHue Yyxoi paboTel, nnarnaTt, nMoo
0TKa3 OT NpeAcTaBrieHus paboThl.

OTBeT NOSMHbIA, CTYAEHT OEMOHCTpUpyeT
NnoHVMaHue npeameTa v ymeHue npuMeHsTb | 3aaaHne BbINOMHEHO MOMNHOCTLIO, 6e3 OLWMBOoK.
nonyyeHHble 3HaHusA. Kputudeckoe 1| CTyaeHT cnocobeH oGbACHUTL XO4 peLleHns U

Saurero pa3HOCTOPOHHEE PacCMOTPEHME BOMPOCOB, | caenaTb 060CHOBaHHbIV BbIBOZ U3 NOSTy4EHHOTO
CBMOETENbCTBYIOLLEE O  3HAYUTENBHOW | peLLEHNSI.
CaMOCTOSITENBHON PaboTe C MCTOYHMKaAMMU.
OtseT HenoJsHbIN, HedocTaToYHas
rmybuHa u oco3HaHHOCTb oTBeTa. CTydeHT | 3ajaHue  BLIMOMHEHO He  MOMHOCTbIO, C
He CMOr NMPYMEHUTb TEOPETUYECKUE 3HAHUS | MHOrOYUCIEHHBIMM CYLLLECTBEHHbIMMU
He 3auteHo ans ycTaHoBrneHus | owmbkamu. CTyOeHT He MOXeT OObACHUTb
NPUYUHHO-CNEACTBEHHbBIX CBSI3el, | pelleHne, He OpUEHTUpyeTCs B METOAUKe
CpaBHEHMs U Knaccudgukaumm siBNeHuin u|pacderta u goopmynax.
NOHSATUN

5.2 Tunosble KOHTPOJIbHbI€ 3a4aHNA WU UHbIe MaTepuanbl, HeobxoaMMbIle ANA OLEHKU 3HaHUM, yMeHMVI,

HaBbIKOB

1 (unn) onbiTa AEATENBLHOCTU

5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | ®dopmMynmnpoBKM BONPOCOB
Kypc 2

1 TexHonornyeckme cxembl NPOU3BOACTBA LEeNono3bi.

2 CyTb 1 Ha3HayeHVe npouecca BbinapuBaHUS.

3 OcHoBebl Npouecca BbinapuBaHus. Knaccmdpukaumsa cuctemM 1 annapaTypHO-TEXHONOMMYECKUEe CXeMbI
BblNapuBaHus.

4 MaTepuanbHbIi 6anaHc BbiNnapHbIX YCTAHOBOK.

5 OpaHocTyneH4aToe BbinapyBaHue.

6 MHorocTtyneH4yaTble BbinapHble yctaHoBku (MBY).

7 OkcnnyaTaumMoHHble ocobeHHocTn cxem MBY.

8 ®PU3MKO — XMMUYECKME CBOMNCTBA PACTBOPOB M OCHOBHbIE COOTHOLLEHMWS AMS BbIPAXXEHUST  KOHLIEHTPpaLUK CyXmx
BELLECTB.

9 TemnepaTypHble genpeccuun. MaTemaTnyeckoe BblpaXkeHue Ansi NOfe3HOro TemnepaTypHOro Hanopa BblinapHom
Gartapew.

10 BbluvcneHue konnyecTsa BbiNapeHHOW BOAbI Yepe3 KOHLEHTpaLumn pactsopa u KoadduumeHT
KOHLIEHTPUPOBaHWSI.

11 OnpepgeneHve KOHUEHTpPauuu B N-OM CTYMEHWN BblNapBaHNUS.

12 KpuTepumn oueHkn TepMoagnHamMmmyeckoro coseplueHctsa MBY.

13 OcepreTnyeckuin kK0AOULMEHT NONE3HOro AeNCTBUS BbiNapHOro annapara.

14 OCHOBHI:‘:‘Ie KOHCTPYKLMN BbINapHbIX annapaTos. BbinapHble annapaTbl C eCTECTBEHHOM LIMPKYNSALMEN U COOCHOWN
rpetoien kamepomn.

15 BbinapHon annapaTt ¢ BOCXOAALLEN MIEHKON.

16 BbinapHow annapat ¢ eCTECTBEHHOW LMPKYNAUNEN U BbIHECEHHOW 30HON KUMEHNS.

17 BbinapHow annapat ¢ BbIHECEHHON rpetoLen kamepon.

18 BbinapHo annapat ¢ eCTECTBEHHOW LIMPKYNSLUEN U BHELLHEN LMPKYNALUMOHHON TPpy6OOoIA.

19 BbinapHow annapar ¢ nagatoLemn rnieHKom.

20 [ByxxoaoBou BeinapHou annapat pmpmbl «Po3eHbnaa».

21 BeinapHow annapat dupmbl « ANbCTpeEMY».

22 KoHueHTpaTop ompMbl «OPTOHY.

23 [Byxxoa0Bou KoHLUeHTpaTop hupmbl «Po3eHneB-CBEHCOH».

24 CynepkoHueHTpaTop hmpMbl «Po3eHneB» ¢ rpaBMTauMOHHbIM TEYEHUEM BbiNapyBaeMoro pacTeopa.

o5 TeMHepaTyPHbM pexunm pabotbl B MBY. NonesHbIi TeMnepaTypHbIN HAanop B €AMHWYHOM BbiMapHOM annapaTe
1 BbinapHon 6atapee. CBaA3b Mexay o6WMM 1 None3HbIM TeMnepaTypHbIM HanopoM B 6aTtapee.




PacnpeaeneHune nonesHbix TemnepaTypHbIX HanopoB Mo koprnycam MBY B 3aBUCUMOCTU OT TpeGoBaHuiA K

26 o
BENNYUHE TENITOOOMEHHOM NOBEPXHOCTU KUNATUITbHUKOB BbIMapHbIX annapaTtoB.

27 OcHoBbI NoBEPOYHOro Teny10BOro pacyeTta Ha npumepe TpeXCTynquaToﬁ rlpﬂMOTOUIHOIZ Bbll'lapHOI;l YCTaHOBKMN.

28  |AnropuTM NpOEKTHOro TEMMOBOro pacyeTa.

PacueTbl koaduLMEHTOB Tennonepenayun npu BeinapusaHum. O606LeHHOe ypaBHeHWe. BbIHYKOeHHbIN NOTOK

29 ~
Nno NOJIHOMY CeYeHuIo, Typ6y]'leHTHbIl/I.

PacueTbl k0adhhuLMeHTOB Tensonepeaaym npu BeinapueaHum. O606LWeHHOe ypaBHeHME. BbIHYXOEeHHbIN NOTOK

30 M
Nno NOJIHOMY CE€4YEeHUI0, TaMUHAPHbIN.

31 |KoatbduuMeHT TennooTaaun B KpuTepuanbHoOM Buae AN BbiNapHbIX annapaTtoB C eCTECTBEHHON LMPKYNsaUmeil.

32 |BcnomoratenbHoe o6opynoBaHue. YMcToTa BTOPMYHONO Napa B BhiNapHbIX annaparax.

33  |PereHepaTuBHble NofgorpeeaTeny pacTeopa. Tunbl NpyMeHseMbIX pereHepaTuBHbIX NodorpesaTeneli pacteopa

34 KOH,D,eHCElTOpr BbINapHbIX YCTAHOBOK. Pacuert NOBEPXHOCTU TennoobmeHa pekynepaTtuBHOro KoHgeHcaTopa.

TennoBble cxeMbl U 0COBEHHOCTH KCcnnyaTauun BbliNapHbIX YCTAHOBOK CyJ'IbeaTHOFO npoun3BoacTBea.

35
MoaroToBka YEepHOro wlerioka K BblnapuBaHUIo.

36 «[JypHonaxHywme rasbl». ObpasoBaHue n Nyt yCcTpaHeHus

37 |Mcnonb3oBaHue BTOPUYHBLIX SHEPrOPECYPCOB MPW BbiNapyBaHUM LLESIOKOB

38 TepmoauHaMmMyeckuin aHanua BelnapHbix baTapen

39 MeTopg npupalleHus skceprui

40 |Hakuneo6pasoBaHue Ha NOBEPXHOCTAX Harpeea. Cnocobbl NpeaynpeXxaeHns U O4YUCTKM.

41  |[MpuHUMNbl paboTbl cenapauroHHbIX YCTPOWCTB. BEHTUNSALMA rperoLmx kamep annapaTos.

42  |KanneyHoc 1 cnocobbl 04MCTKM Napa.

5.2.2 TunoBble TeCcTOBble 3aAaHNA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agayu, Kenchbl)

1. KoHueHTpaumsa vepHoro wenoka : 10% a.c.B.;

KoHueHTpauusa YepHOoro Lwenoka Ha Hyneeom ypoBHe: 15% a.c.B.

LLlar BapbupoBaHusi NO KOHLEHTPALMM YepHOTO wernoka: 5%

OnpenenuTb KOHLEHTPaLUo YePHOro Lenoka B KOAMPOBaHHLIX KOOpAUHaTaXx.

2. ExxerogHble nsgepkku Ha BbinapuBaHue YepHoro wenoka: 2100 *10 6py6/rog;
HopmMaTuBHbIN KOSdUUMEHT okynaemocTu: 0,2;

KanutanbHble Bnoxenus: 200*106 6 py6/rog;

BblumcnnTb rogoBble NpUBEAEHHbIE pacxoapl.

5.3 MeToanyeckue maTtepuansi, onpegensiolime npouenypbl oLeHMBaHUA 3HaHUW, YMeHUIW, BNnaaeHU (HaBbIKOB
1 (MnKN) NPaKTUYECKOro onbiTa AEeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHoM aTrectauMu U NopsaoK NMKBUAALMY akaaeMmyeckomn
3a10/MKEeHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCTauun pernameHTUPOBaHO foKanbHbIM HOpMaTuBHbIM aktom CII6IYMNT[
«lMonoxeHune o0 NpoBeAeHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NPOMEXYTOYHON aTTecTaLmm obyyaroLwmxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOUYHOM aTTecTauum No gucumnnmHe

YcTHas X MncbmeHHas X KomnbloTepHOE TECTMpPOBaHME NHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTauMm No QUCLUUNIINHe
Ha noaroTtoBKy yCTHOro OTBETA M peLleHne NpakTUKO-OPUEHTUPOBAHHOIO 3agaHnst otBoamTcest 30 MUHYT

6. YHEBHO-METOOAU4YECKOE U MH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNIIUHDbI
6.1 YyebHas nutepatypa

BTO arnasue 30aTenbCTBO 0, 3aaHna Cbinka
A 3 n r C

6.1.1 OcHoBHas y4yebHas nuTepaTypa




B.I'. KasakoB, [1.B.|3kcepretnyeckue MeToabl http://www.nizrp.naro
JlykaHuH, 0.C.|oueHkn acpbekTnBHOCTM| M-BO OBpasoBaHuA 1 d.ru/metod/kpte/2.pdf
CmupHoBa TEennoTeXHONOrMYecKnx Haykn P®, CM6IrTYPI. — 2013
ycTaHoBOK [TekcT]: y4yebHoe Crie.: Criertypen
nocobue
A.H. VBaHoB, B.H.[TennoobmeHHoe M-Bo obpasoBaHus n http://www.nizrp.naro
Benoycos, C.H.|o6opynoBaHvne npeanpusaTun Haykn PO, BLUT3 2016 d.ru/metod/kpte/18.p
CmopoamnH [TekcT]: yuebHOe nocobue crnerynta. — Cneé.: df
BWTS CMN6rynrta
6.1.2 lononHuTenbHas y4yebHas nutepartypa
PasnHoB A. U., KnnHos|lMpoueccebl n  annapartbl KasaHb: KazaHckun http://www.iprbooksh
A. B., ObsikoHoB . C. |XMMUYECKON TEXHOMOrm HaLMOHaIbHbIN op.ru/75637.html
nccnenoBaTenbCKumn 2017
TEXHOMNOrM4yecKuni
yHuUBEpCUTET
Cwmanb n. B.,|Mpoueccel n  annapartbl . . http://www.iprbooksh
Yepkacos A. B.,|xnmnyeckon TEXHOMNOIMN. Benropoa: Eenroponf:KMM op.ru/80521.html
Ocunos 0. H. Yactb 1 roCyAapCTBEHHbIN
TEXHOJTOrMYECKUN 2016
yHuBepcuteT um. B.T.
LWyxoea, 36C ACB
B.A. Cycrnos [v ap.] TennomaccoobmeHHoe M-Bo obpasoBaHus n http://www.nizrp.naro
obopyaosaHne TOC un ASC| wayku P, CN6ITYPMN. — 2015 d.ru/metod/kpte/12.p
[TekcT]: y4ebHoe nocobue Chno.: CrerTyperi df
CemukoneHko W. A.,|lMpouecchl 7] annaparbl 5 B . http://www.iprbooksh
Kapnayes  [. B.,|n1wweBbIX NPON3BOACTB ©MropoA: Henropoackim op.ru/80471.html
epacumeHko B. b. rocyAapCTBeHHbIN
TEXHOIOrMYecKkun 2017
yHuBepcuteT um. B.I.
LWyxoea, 36C ACB

6.2 NMepe4yeHb NnpodheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHO-6MbnmoTeyHas cuctrema IPRbooks [AnektpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoTeka BLUTS CINB INYMNTA [OnekTpoHHbin pecypc].  URL: http://nizrp.narod.ru
Basza NOCToe [OnekTpoHHbI pecypc]. URL: https://allgosts.ru/

6.3 Mepe4yeHb NIULEH3NOHHOIO U CBO6OAHO pacnpoCcTpPaHAeMOoro NporpaMmMHoOro oéecneyeHus
MicrosoftOfficeProfessional 2013
PTC Mathcad 15
Microsoftwindows 8

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OoCcyLIeCTBIIEHNA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

AyaunTopwus OcHalleHne

MynbTumeauiiHoe obopyagoBaHue, crneumanuanpoBaHHas mebenb, Jocka
JlekunoHHas ¥ A PYA H P A
ayautopus

MyJ'IbTVIMe,D,VIVIHOG o6opy,uoaaHV|e, KOMMbOTEPHAA TEXHMKA C BOSMOXHOCTbIO NOAKITIYEHUA K CETU
KOMI'IbIOTeprIVI Knacc «V'HTepHeT» n obecrneyeHnem AOCTyna B O3JIEKTPOHHYO VIHCbOpMaLI,MOHHO- o6pa3OBaTeany+o
cpeay

MynbTmegnnHoe obopynoBaHue, cneunannavpoBaHHas mebenb, Aocka
YyebHasa aygmTtopus
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