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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: Cnocob6eH K npoBegeHNo TeXxHN4YeCKUxX pacyeToB, TeXHUKO-3IKOHOMUYE€CKOIro " CTOMMOCTHOIro aHanu3a
MPOEKTHbIX peLLIeHVIFl TensIoMaccoobMeHHbIX npoueccoB U YCTaHOBOK

3HaTb: KOHCTPYKUMN N CXEeMbl pa6OTbI YCTaHOBOK; 0cobeHHoCTH aKcnnyatauum, cnocoobl yTnnnsaunmm BTOPUYHbIX
QHepropecypcoB; OCHOBbI Teopunn TennoobmeHa; MEeTOAWNKY pacyeTa BbiNapHbIX YCTAHOBOK

YmeTb: OCyL1eCTBUTb I'IpoeKTHbIVI n I'IOBepO‘-IHbIVI pacyeTbl TeENJ1I0BbIX U MaTepunaribHbIX 6anaHcos BbINapHbIX 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

KoHTakTHas
paboTta

MHHoBaU, dopma
¢opmbl TeKyLLero
3aHATUMA | KOHTpONA

CP
Nex. Mp. | (4acel)
(vacol) | (vachr)

HaumeHoBaHuWe 1 cogepxaHue pasgenos,
TEM U y4eOBHbIX 3aHATUI

CewmecTp
(kypc gnsa 3A0)

Paspgen 1. TeopeTnyeckue OCHOBBI
BblNapnBaHus

Tema 1. HasHaueHune npowecca
KOHLEHTPUPOBaHUSA pacTBOpPOB.
TexHornornyeckass M annapatypHo -
TEXHOMormyeckass Cxema npou3BoacTBa
Lennonosbl cynbgatHbiM MeTogom. Ponb n
MECTO  BbiNapuBaHuMsi B  TEXHOSOrMu 2 N
npov3BoacTBa  Lenonosbl.  [puHUUNbI
TEXHUKN BblinapusaHusa. Knaccudukaums
CUCTEM W annapaTypHO-TEXHONOormyeckmne
CcxXembl BbinapuBaHus. OUNKO-XUMUYECKNE
CBOWCTBa pacTBOpOB n OCHOBHbIE 0,3
XapaKTepUCTMKM NpoLiecca BblinapuBaHus.

Tema 2. TemnepaTtypHblii pexum paboTbl| 4
MBY. OOwmin 1 nonesHbii TemnepaTypHbIi
Hanop B MBY. TennoBaa Harpyska B
BbliMapHoM  annapate. PacnpegeneHue
nonesHbliX TemnepaTypHbIX HamopoB MO
koprycam BbINapHoWn YCTaHOBKM B 2 2
3aBMCUMOCTU OT 3akoHa pacrnpeeneHus
TennoBbIX Harpy3ok. Cxembl BbiNaprBaHus B
MBY. OpgHocTyneH4yaToe BbinapvBaHue.
MHorocTyneH4aTble BbiNapHble YCTaHOBKM.
OkcnnyaTaunoHHble  OCOOEHHOCTM  CXem
MBY

3,75 AC

Paspen 2. KOHCTpyKUMM  BblNapHbIX
annapartoB " BCMomoraTernbHoro 0,3
obopyanoBaHus




Tema 3. BbinapHble annapaTbl MNEHOYHOro
TMna. Wx npeumywiectBa u HegocTaTku.
MexaHn3M NIIEHOYHOro TEYEHUs, KUMEHUS WU
Tennootaadm B nreHke. HayanbHbIN y4acCToK.
PeXxnmbl TeYeHMss nNNeHkn U  CBHA3b 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 TEenNooBMeHHNKN
CMeELLEHNA.

Pasgen 3. TennoBble pacyeTbl BblNApPHbIX
yCTaHOBOK

Tema 5. [loBepo4yHble TeEMNNOBbIE pacyeThl.
MpAMOTOYHbIE, MPOTUBOTOYHLIE U CMELLAHHbIE
cxeMbl BbinapuBaHusa. MeTod UCKIYEHMUSs
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
npuM  MoAEepHM3auMn  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 «AypHONAXHYLLUX
razoB». OTBOA  BTOPUYHLIX  MapoB MU
HEKOHOEHCUPYEMbIX «AYPHOMAXHYLLUX ra3oBy.
MeToapbl pac4yeTa NOBEPXHOCTHOIO "
©apomeTpuyeckoro koHgeHcatopoB. CnocoObbl
O0TBOZA KOHOEHCATOB M3 BaKyyMHbIX annapaToB

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

WNtoro B cemecTpe (Ha kypce ansa 3A0)

2 2 nn

2 2 AC

2 2 4 AC

2 2 4 AC 3,03

4 2 6 nn

2 4 nn

2 4 AC o.C.As3
4 4 6 nn
24 12 35,75




KoHcynbTauuu n npoMexyTovHas
0,25
atTectaums (3avet, Kypcosas paboTta)
Bcero koHTakTHas pa6ota u CP no 36,25 35,75
AVCLUMUNNnHe

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenu n 3apayn KypcoBoi paboTbl (MpoekTa): - paspaboTka 1 COBEPLLUEHCTBOBaHWE METOAOB
ONTMMM3aLIMK TENMOBLIX NPOLECCOB B BbiNapHbIX YCTAHOBKAX;
- MOWCK TEXHUYECKUX PELLEHUI, MO3BOMSIOLLMX CHU3UTL CE6ECTOMMOCTb BbiNapuBaeMol Boabl

4.2 TemaTuka KypcoBou paboTbl (MpoeKTa): onTyMmUsaLusa NnapaMmeTpoB BbiNapHbIX YCTaHOBOK (Mo 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 BbinonHsoTca B nporpamme Microsoft Excel.

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOMU ATTECTALUU

5.1 OnucaHue nokasartesnier, KpUTEPMEB U CUCTEMbI OLLeHUBAHUA pe3yfibTaToOB 00y4YeHunsA
5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MokasaTenu oLueHnBaHWs pesynbTaToB 00y4YeHus
KOMMneTeHumn cpencrtea

[leMOHCTpUpyeT 3HaAHME  KOHCTPYKUMA M CXeM paboTbl YCTAHOBOK;
XapaKTepHbIX MPOU3BOACTBEHHbLIX 3aTPYOAHEHUA W Mep MO UX
ycTpaHeHutio. OpueHTMpyeTcss B crnocobax yTunmsaumMnm BTOPUYHBIX
SHEpropecypcoB, OCHOBax Teopuu TennoobmeHa (B  pamkax
npeanaraeMoro Kypca), METoAMKe pacyeTa BbinapHbIX YycTaHoBOK (BY).
CnocobeH ocyLecTBnATb NPOEKTHbIN " NOBEPOYHbI
pacyeTbl TENMOBLIX W MaTepuanbHbix H6anaHcoB BY; obocHoBaHHO
BbIOMpaTb BENUYNHY MOBEPXHOCTM BbIMAPHOro annapara, Ux KoriM4ecTBo
N CXemy BbINapHOW YCTaHOBKW, OPUEHTMPOBATLCA B CMPaBOYHbIX
W HOPMaTUBHbIX  NUTEPATYPHbLIX MCTOYHMKAX.

O6nagaeT HaBblkamMy pacyeToOB TEMNIIOMAacCOOOMEHHONO OCHOBHOMO M
BCnomorartenibHoro obopygosaxus MBY.

Bonpocbl YCTHOro
cobecefoBaHus

MpakTuko-
OpPUEHTUPOBAHHHbIE 3afaHus
KypcoBas paboTta

MKn-5.1

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

LLikana oueHnBaHus
YcTHoe cobecenoBaHue MncbmeHHas paboTa

MonHbIN, ucyepnbiBalOWMA OTBET, SIBHO
OEeMOHCTpUpYoLWKIA rrybokoe noHMMaHune
5 (oTnnyHO) npegmera. YMeHune NpYMeHATb
TeopeTuyeckMe 3HaHus Ans  pelleHus
NpakTU4ecknx 3agad

KayecTBO  UCMOMHEHWS  BCEX  3MEMEHTOB
3afaHusl  MOJSIHOCTBIO  COOTBETCTBYET  BCEM
npeabasnsemMbim TpeGoBaHusam. OpuUriHasnbHbIi
NOAXOZ K PELLEeHUI0 NMOCTaBIIeHHON 3aaa4un

OTBeT CTaHAapTHbIN, B uenom
_ Pabota BbINOMHEHAa B COOTBETCTBUM  C
KQ4eCTBEHHbIN,  OCHOBaH Ha  BCEX
3agaHuem. NmetoTcsa oTAernbHble
4 (xopoLwuo) o06sa3aTenbHbIX UCTOYHUKAX MHDOopMaLUn.

HeCyLWleCTBEHHbIE owmnbkn nnm OTCTYynJrieHnA ot

MpucyTcTByOT HeGonbluve npobenbl B
npaeun ogopMneHus paboTsbl

3HaHUAX UM HeCyLeCTBEHHbIe owmnbKN.

OTtBeT HenonHbin. [lpu  nNoOHWMaHWK
CYLLHOCTH npeameTa B uenom [ 3agaHue  BLIMONHEHO  MOMHOCTBIO, HO C
NPUCYTCTBYIOT  CYLLLECTBEHHble  OLUMOKM | MHOFOUYMCIEHHBIMU CYLLLECTBEHHBIMU OLUMBKaMMU.
unu npobenbl B 3HaHMSAX cpady no|lpn aTom HapyweHbl npaBuna odopMIeHUs
HECKONbKUM TeMaM, He3HaHue (nyTaHuua) | unu cpokun npeacTtaBneHus paboTol.

BaXXHbIX TEPMUHOB

3 (yooBneTBoOpuTENbHO)

HecnocobHocTb OTBETUTL Ha Bonpoc be3 OTcyTCTBMG oaHoro nnun HEeCKOJ1bKNX
2 (Hey,D,OBJ'IeTBOpI/ITeJ'IbHO) nomMoLn 9K3amMeHaTopa. HesHaHue | 06s13aTeNbHbIX  3NeMeHTOB  3agaHus, nnbo
3Ha4YMTENbHOM YacTn npuHUnnmanbHoO MHOIo4YncneHHble pr6b|e owmnbkm B pa60Te,




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

nmbo rpy6oe HapyLieHUe npasusl 0POPMIEHUS
WM CPOKOB NPeACTaBrieHUst paboThbl.
MpencTaBneHue Yyxoi paboTel, nnaruaTt, 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 060CHOBaHHbINV BbIBOZ U3 NOSTy4EHHOTO
CBMOETENbCTBYIOLLEE O  3HAYUTENBHOW | peLLEHNSI.
CaMOCTOSITENBHON PaboTe C UCTOYHMKaMMU.
OtseT HenoJsHbIN, HedocTaToYHas
rmybuHa u oco3HaHHOCTb oTBeTa. CTydeHT | 3ajaHue  BLIMOMHEHO He  MOMHOCTbIO, C
He CMOor NMPYMEHUTb TEOPETUYECKUE 3HAHUS | MHOrOYMUCIEHHBIMM CYLLLECTBEHHbIMMU
He 3auteHo ans ycTaHoBrneHus | owmbkamn. CTyOeHT He MOXeT OOBbACHUTb
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
Cemectp 4

1 TexHonornyeckme cxembl NPOU3BOACTBA LEeNono3bl.

2 CyTb 1 Ha3HayeHVe npouecca BbinapuBaHUS.

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

4 MaTepuanbHbIi 6anaHc BbiNapHbIX 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 CTYMEHU BbiNapBaHUS.

12 KpuTepumn oueHkn TepMoagnHamMmyeckoro 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 TENITOOOMEHHOWM NOBEPXHOCTU KUNATUITbHUKOB BbIMapHbIX annapaTtoB.

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

28  |AnropuTM NpOEKTHOro TEMMOBOro pacyeTa.

29 PacueTbl k03dhULMEHTOB Tensonepeaaym npu eoinapmsaHui. O606LLEHHOE YpaBHEHNE. BbIHYXOEHHbIA NOTOK
MO NOMHOMY CEYEHUIO, TYPOYNEHTHBI.

PacueTbl k03adhbuULMeHTOB Tensonepeaaym npu BeinapmeaHumM. OGo6LLEHHOE YpaBHEHNE. BbIHYXOEHHbIN NOTOK

30 N
Nno NOJIHOMY CE4YEeHUI0, TaMUHaPHbIN.

31 |KoadhduumMeHT TennooTaauu B KpuTepranbHOM Buae Ans BbiNapHbIX annapaTtoB ¢ eCTECTBEHHON LMPKynsaumen.

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

33  |PereHepaTuBHble NogorpeeaTeny pacTeopa. Tunbl NpUMeHsieMbIX pereHepaTMBHbIX Nodorpesarteneit pacTeopa

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

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

35
MoaroToBka YEepHOro uwlerioka K BblnapuBaHUIo.

36 «[JypHonaxHywme rasbl». ObpasoBaHue n Nyt yCTpaHeHus

37 |Mcnonb3oBaHue BTOPUYHBLIX SHEPrOPECYpPCOB MPW BbiNapyBaHUM LLESIOKOB

38 TepmoauHaMmMyeckuin aHanuna BelnapHbix baTapen

39 MeTopg npupalleHus skceprui

40 |Hakuneo6pasoBaHWe Ha NOBEPXHOCTAX Harpeea. Cnocobbl NpeaynpeXxaeHns U O4YUCTKM.

41  |[MpuHUMNbl paboTbl cenapauroHHbIX YCTPOWCTB. BEHTUNALMA rperoLmx Kamep annapaTos.

42  |KanneyHoc 1 cnocobbl 04MCTKM Napa.

5.2.2 TunoBble TeCcTOBble 3aAaHNA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, 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 KOHLEHTPaLUUo 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, BnaaeHU (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 foKasibHbIM HOpMaTuBHbIM aktom CII6MYMNT[
«lMonoxeHune o0 NpoBeAeHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NPOMEXYTOYHON aTTecTaLmm obyyaroLwmxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOUYHOM aTTecTauum No gucumnnmHe

YcTHas X MnucbmeHHas X KomMnbloTepHOE TECTMPOBaHNE UHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTauMm No QUCLUUNIINHe
Ha noaroTtoBKy yCTHOro OTBETA M peLleHne NpakTUKO-OPUEHTUPOBAHHOIO 3adaHnsi OTBOAUTCS 25 MUHYT

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

ABTOp 3arnasue | M3patenbcTBO oo nspaHua | Ccbinka
6.1.1 OcHoBHas yye6Hasa nuTepaTtypa
AH. MWVBaHoB, B.H.|TennoobmeHHoe M-Bo o6pa3oBaHus n http://www.nizrp.naro
Benoycos, C.H.|o6opynoBaHve npegnpusatun Haykun PO, BLUTO d.ru/metod/kpte/18.p

2016

CmopoamnH [TekcT]: yuebHOe nocobue crnerynta. — Cneé.: df

BWT3 Crerynta




B.I.  Kasakos, [1.B.
JlykaHuH, O.C.
CmupHoBa

OKcepreTuyeckme mMeToabl http://www.nizrp.naro

6.1.2 lononHuTenbHas y4yebHas nutepatypa

B.A. Cycnos [u ap.]

CemukoneHko W. A,
Kapnades . B.,
lepacumeHko B. b.

OLEeHKM acpbekTnBHOCTM| M-BO OBpasoBaHuA 1 d.ru/metod/kpte/2.pdf
TEennoTeXHONOrMYecKnx Haykn P®, CM6IrTYPI. — 2013
ycTaHoBOK [TekcT]: y4ebHoe Crie.: Criertypen
nocobue
TennomaccoobmMeHHoe M-Bo obpasoBaHus n http://www.nizrp.naro
obopygosaHne TOC n ASC| Hayku P, CN6ITYPMN. — 2015 d.ru/metod/kpte/12.p
[TekcT]: y4ebHOe nocobue Chno.: CrerTyperi df
Mpoueccel n  annaparbl 5 B . http://www.iprbooksh
NULLIEBbLIX MPON3BOACTB €nropoa. enropo,u_cmm op.ru/80471.html
rocyapCTBEHHbIN
TEXHOMOrM4YeCcKnmn 2017

yHuBepcuteT um. B.I.
LWyxoea, 36C ACB

PasuHoB A. ., KnnHos
A. B., ObsikoHoB I". C.

Cwmanb . B.,
Yepkacos A. B.,
Ocwunos HO. H.

Mpoueccbl ¥ annaparthbl KaszaHb: KazaHckui http://www.iprbooksh
XUMUYECKOWN TEXHOMOrm HaLMOHaIbHbIN op.ru/75637.html
nccnenoBaTenbCKumn 2017
TEXHOMNOrM4yecKuni
yHuUBEpCUTET

Mpouecceol v annapatbl| o B . http://www.iprbooksh
XUMUYECKON TexHonoruu. | PETTOPOA: BENropoackun op.ru/80521.html
YacTs 1 rocyapCTBEHHbIN

TEXHOMOrM4Yeckmmn 2016

yHuBepcuteT um. B.I.
Lyxosa, 36C ACB

6.2 NMepeuyeHb npodeccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

OneKkTpoHHO-6MbnmoTeyHas cucrema IPRbooks [AnektpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoTeka BLUTS CIMB INYMNTA [OnekTpoHHbin pecypc]. URL: http://nizrp.narod.ru

Bbasa (OCToB

[OnekTpoHHbIn pecypc]. URL: https://allgosts.ru/

6.3 Mepe4yeHb NIMLEH3NOHHOIO U CBO6GOAHO pacnpoCcTpPaHAeMOoro NporpaMmMHoOro oéecneyeHus
MicrosoftOfficeProfessional 2013
PTC Mathcad 15
Microsoftwindows 8

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

AyauTopus OcHalleHne

MynbTuMeauiiHoe obopyagoBaHue, creLmanuanpoBaHHas mebenb, JocKa
JlekunoHHas ¥ A PYA H P A
ayautopus

KoMnbloTepHbIN Knacc

MyrnbTuMeauiiHoe o6opyaoBaHUe, KOMMbIOTEPHAS TEXHWUKA C BO3MOXHOCTbLIO NMOAKITOYEHNS] K CETU
«MHTepHeT» n obecneyeHrem [OCTyna B 3MEKTPOHHYI MHOpPMaUMOHHO- oGpa3oBaTesibHyo

cpeay

YyebHasa aygmtopus

MyanVIMeLI,I/IVIHOG O60pyLI,OBaHVIe, cneunanm3npoBaHHas mebenb, Aocka
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