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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuHbl: CchopmmnpoBaTth KOMMNETeHUMM oby4atolierocss B 06rnactv NMpou3BOACTBA TEMOBOW U
anekTpuyeckon aHeprum Ha TOC. lMosHakomuTb Oyaywmx OakanaBpoB C TMMOBLIMKM CXeMaMmu, MpUHUMNaMu paboTbl,
nokasaTensiMum 3pEKTUBHOCTM, COBPEMEHHBIM COCTOSIHUEM W MEPCNEKTUBAMU Pa3BUTUSI TEMMOBLIX 3MEKTPUHECKUX
cTaHuun.

1.2 3agaum AMCLUNIUHBI:

* BbipaboTka yMEHMN M HaBbIKOB ANs OUEHKM U aHanusa U3nYecknx npoLeccoB, npoTeKawwmnx npu
MCMNOMb30BaHUN MPOMBbILLUIIEHHBIX TEMIOBbIX 3MIEKTPUYECKUX CTaHLUWIA;

» OcBOEHME METOOB PacyYeTOB TEMIOBbIX CXEM NPOMbILNEHHbIX TOC, oueHka nx apEKTUBHOCTU.

1.3 TpeboBaHMA K npegBapuUTeribHOW NMOArOTOBKEe OOy4aloLerocs:

MpenBaputensHasa noAroToBka npegnonaraeT co3faHue OCHOBbI AMS (POPMUPOBaAHUS KOMMNETEHUUN, YKa3aHHbIX
B M. 2, NpY NU3Yy4EHUN AUCLIUMNIINH:

2 KOMNETEHLUWN OBYYAIOLLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

MK-1.1: Cnocob6eH k pa3paboTke cxem pa3MeLLeHUsA TensiIodHepreTuYecKMx 06 LEKTOB B COOTBETCTBUMU C
TexHororven NpPoM3BoACTBa TENJIOBOM U 3J1IEKTPUYECKON IHEpPrum

3HaTb: TennoBble W MPUHUMNWANBbHBIE CXEMbl TEMoBbIX 3MEKTPOCTaHUMI; KOHCTPYKTMBHbIE OCOOEHHOCTU W
3KCMNNyaTaUMOHHbIE XapaKTEPUCTUKN, TepputopuanbHoe pacnonoxeHue obopynoBaHuss TOC M TEXHOMOMMYECKMX CUCTEM
Bcex uexoB (noapasgenenunn) TOC, 0CODEHHOCTU KX SKCnyaTauuun.

YMeTb: paspabaTtbiBaTb CXeMbl pa3MeLleHns 060pyaoBaHWA TEMMOBbIX SMEKTPOCTaHLUMIA; NMPOBOAUTL pacyeT U BblGop
OCHOBHOTO U BCMOMOraTenbHOro 00OpyAOBaHMS TEMMOBLIX OMEKTPOCTAHUM B COOTBETCTBUM C  TeXHororuemn
Npou3BOACTBa, AEWCTBYIOLWMMU CTaHgapTamMyv M HOPMaTWMBHbIMU [OKYMEHTaMu, onpefensitTe TeXHWUKO-3KOHOMWUYeCKue
nokasatenu paboTbl TENNOBOW 3MEKTPOCTaHLMM

BnapeTtb: npasunaMm TEXHOMOIMYECKON AUCUMMIUHBI NPU 3KCnyaTaumMm o6bekToB NpodeccuoHarnbHon OesTenbHOCTY;
TpeboBaHMsAMK 3KOMorMyeckon 6e3onacHoCTV Npu BeAeHun pexuma paboTbl 060pyaoBaHKS.

MK-5.1: Cnoco6eH BbINOMHATbL cneyuanbHble pacyeTbl TenJ1OTeXHONOrM4eCKux npoueccoB No TMNOBbIM
MeToaukam

3HaTb: TEXHOMNOIMYECKUE CXEMbl MPOU3BOACTBA SEKTPUYECKOM M TEMMOBOW 3HEPrMu; nokasatenu TennoBon u obuien
9KOHOMMYHOCTM TOC; OCHOBHbIE KOHCTPYKTMBHbIE XapaKTEPUCTUKU TEMMOMEXaHUYeCKOro U  BCMOMOraTenbHOro
obopynoBaHust 1 cuctem TOC; meToabl pacdeta TensnoBbiX cxemM TJAC; OCHOBHblE WCTOMHWKM HayYHO-TEXHUYECKOW
WHopmaLumm no 06opyaoBaHMIO, CUCTEMAM N TEXHOIOTMYECKUM PELUEHMSIM TEMMOBLIX 3NEKTPOCTaHLMNA.

YMeTb: BblOMpaTh TensioMexaHu4yeckoe W BcrnomoraTenbHoe o060pyAoBaHUE, CUCTEMbI U TEXHONOIMYECKUE peLLeHUs
TOC; onpegenatb nokasatenu TensioBol M obuwen akoHoMuyHocTn TAC; mMcnonb3oBaTh TUMOBLIE METOAMKM pacyeToB
Tennosbix cxem TAC; aHanmampoBaTb WMHGOPMaLMIO O HOBLIX paspaboTkax obopygoBaHusa u cucteM TOC; uutatb U
COCTaBnATb TennoBble cxembl TAOC.

Bnapgetb: MeTOoO4aMM OLIEHKM OCHOBHbIX TEXHUKO-3KOHOMMYECKUX MoKasaTernen TenrnosaHepreTMYeckmx yctaHoBok TOC;
MeTogamu pacyeTa Tennosbix cxem TAC.

MK-6.1: FOTOBHOCTb K BbINOMIHEHUIO PAaGOT NO OPraHU3aLMOHHOMY U TEXHUYECKOMY ob6ecnevyeHUto NOSTHOro
LMKIa U1 otaenbHbIX CTaguM 3KCNyaTauum TennoBbIX ceTel, TensioMmexaHn4veckoro obopyanoBaHusa T3C un
KOTeNbHbIX

3HaTb: COCTaB OCHOBHOrO WM BCMOMOraTtenibHOro 0GOpYyAOBaHMS TEMNMOBbLIX 3NEKTPOCTAHUMA M ero KOHCTPYKTUBHbIE
OCODOEHHOCTUN; OCHOBHbIE WCTOYHUKM Hay4YHO-TEXHWYECKOW uHdopmauun no obopyaoBaHuto TIC; meToabl pacyeTa
YCTaAHOBOK M YCMOBUSA MUX 3KCNyaTaummn.

YMeTb: ocyLlecTBNsATb BbIGOP TUMOB OCHOBHOMO W BCMOMOraTernibHOro OGOpYAOBaHMS TEMMOBLIX SNEKTPOCTaHLMNM;
onpeenaTb nokasaTenu TennoBon M obLleli SKOHOMUYHOCTM TEMMOBbIX 3MNEKTPOCTaHLMIA; aHanNM3npoBaTb MHGOPMaLIMIO
0 HoBbIX paspaboTkax TOC n meTodax pacyeTa.

BnageTb: HaBblkaMW BLIMOMHEHUST MHXKEHEPHBLIX PacyeToOB TEMMOBLIX CXeM TennoBbiX 3nekTpocTaHuui 'TY; paboTbl ¢
TEXHUYECKON OOKYMEHTaUNEN.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
e aboTa
Ec_| P dopma
o g
HanmeHoBaHWe 1 cogepxaHue pasaenos, TEM U 8 o0 CP TeKyLIero
Yy4€OHbIX 3aHATUN % o.(?, TNek. Mp. (4acnl) y
S KOHTpOIs
< | (yacbl) | (vachbl)
Pasgen 1. Tunbl TennoBbiXx 3nekTpocTaHuuin. OO6uee
npeacTaBrieHne O TEMMOBOWN 3NEKTPOCTaHUMN.
Tema 1. BegeHue. Tunbl TENMOBbIX 3NEKTPOCTAHLNNA.
Obuiee npeacTaBneHme o TENNOBOW 3MeKTPOCTaHUMM.
3 3 3
Tema 2. TexHonorMyeckmn npouecc npeobpasoBaHus
XUMWUYECKOW  SHeprMm  TOnnMBa B TEMIOBYHD U (0]
3neKTpu4eckyto aHepruio Ha TAC. 3 3 3
Tema 3. [naBubii kopnyc TOC. OcHoBHOe U
BCMoMoraTensHoe 060pyaoBaHme NPOMbILNEHHbIX TOC.
2 2 4

Pasnen 2. YcTponcTteo " dYHKLMOHUPOBaHNE
COBpEMEHHbIX  mpombiwneHHbix  TOC.  [Nokasatenu
achbdekTnBHOCTU. MOTEpK Napa u koHaeHcaTta Ha TAC.

Tema 4. lNokaszaTenn  TenmnoBOM  SKOHOMWUYHOCTU
KOHOEHCaUMOHHbIX  anekTpocTaHumin: KO, yaenbHbin
pacxod TennoTbl U YAENbHbIA pacxon Tonnuea. BrivsHue 7
HayvanbHbIX napameTpoB napa Ha TENOBYHO 2 2 2
3KOHOMWYHOCTb LMKNa.

Tema 5. lNMpomexyTouHbI MeperpeB napa Kak OAuH U3
rmaBHbIX crnocoboB yeenudenua Krig T3C. BnwusaHue
KOHEYHOr0 [aBMEHUs Ha TEMSIOBYKH 3KOHOMUYHOCTb TIC.
PereHepaTuBHbI NOAOrPEB NUTATENbHOM BoAbl Ha TAC. 3 3 3 0

Tema 6. OnpegeneHne aHepreTUHEcKUX nokasaTtenemn
KOHOEHCaUMOHHbIX MTY.

Tema 7. OHepreTuyeckne nokasatenu T3l
OHepreTnyeckme nokasarenn TOL| no BbipaboTke wu
OTMYCKy  3NEKTPUYECKON  3Heprun.  DHepreTnyeckue
nokasatenn TOLl no BbipaboTke W OTMNYCKy TennoBow 2 2 2
3Hepruu.




Tema 8. lNoTepn napa u koHaeHcata Ha TAOC mn cnocobbl
UX BOCMOMHEHMs. BHyTpeHHMe 1 BHeWwHWe noTepu
pabodero Tena Ha  TEMNMOBbIX  3NEKTPOCTaHUMUSX.
PacwwupuTtenu HenpepbiBHOW NpoAyBku KoTnoB. Cnocobbl
noaroToBKM BOAbl [ANsi BOCMOMHEHWsI MOTepb napa W
koHaeHcata Ha TOC. WcnaputeneHble yctaHoBkn TOC.
MaponpeobpasoBaTtenbHble ycTaHoBku TAC.

Pasgen 3. TexHundyeckoe BopocHabxeHne TAC. TonnmBHO
-TpaHcnopTHoe xo3ancteo TAOC. Tennosble cxembl TIAC.
KomnaHoBka rnmasHoro kopnyca TOC. [a3oTypbuHHbIE ©
naporasoBble TOC.

Tema 9. TexHudyeckoe BogocHabxeHne TIC. Pacxopn
TexHumyeckon Boabl Ha TJAC. T[lpsAmoToyHasa cuctema
BogocHabxeHnsi. OOopoTHas cucTtema C  npygamu-
oxnaguTensMmM U rpagupHsamMu. Bblibop LMPKYNSLUMOHHbIX
HaCcoCOB.

Tema 10. TonnueHoe xo3aicTBo TOC, paboTtatowen Ha
TBepgom TonnueBe. Cxembl, oGopygoBaHue. TomnnumBHOE
xo3ancteo TOC, paboTatoller Ha KuOKom Tonnmee.
Cxembl, obopypoBaHue. TonnuBHoe xosancteo TOC,
paboTatoLlen Ha rase.

Tema 11. TennoBble anekTpuyeckue ctaHumm (T3OC) c
KOHOEHCAUMOHHBIMM ~ NapOTYpOUHHBIMK  YCTAHOBKaMM.
MpuHuMnMansHas Tennosas cxema. TennoBble
3NEeKTpoLeHTpanm (T3L) c napoTypOuHHBbIMY
yctaHoBkamu.  [puHUMNuanbHas  TensioBasl  Cxema.
Tennosble 3neKkTpuyeckmne CcTaHuuu (T3C) c
naporasoBbIMu yCTaHOBKaMMU. MpuHUMNManbHas
Tennosasi cxema.

Tema 12. KomnaHoBka rnaBHoro kopnyca TOC c
NpodonbHbIM  pacrofnioxeHuem  TypouH. KomnaHoBka
rmaBHoro koprnyca TOC c nonepeyHbIM pacronoXeHNnemM
TYpOUH. TUNbl KOMMAHOBOK MaBHOMO Koprnyca HeGNOoYHbIX
T3C. KomnaHoBKa rmaBHoro kopnyca 65o4Hbix TOC.

Tema 13. TennoBble cxemMbl rasoTypbuHHbix TOC.
Tennosble cxembl naporasoBbix T3OC. [lokasaTtenu
30PPEKTUBHOCTN.

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMexyTovHas atTectaums (OKk3ameH,
KypcoBon npoexkT)

4 4 6
2 2 2
3 3 3
3 3 3
3 3 3
3 3 5
34 34 40
2,5 33,5

Paznen 4, OHepreTuyeckue XapaKTepPUCTUKN
obopypoBaHnsi TOC. Pexumbl paboTel u  cnocobbl
MOBbILWEHMS  3KOHOMMYHOocTM  TAC B ycnoeusx
aKcnyaTauuu.




Tema 14. OOwasa xapakTepucTuka pexunmoB paboThbl
T3C. MaHeBpeHHble XapaKTepuctuknm obopyanoBaHus.
Knaccudukaums w xapakTepucTuka pexmmoB paboThbl
TaC. 4 8 8

Tema 15. Pabota TOC Ha nepemeHHbIX pexunmax.
OcCTaHOBOYHO-MYCKOBbIE  PeXUMbl.  MOTOPHbIA  PEXUM.
Pexwvm ropsivero Bpallarolerocsi pesepaa. 2 4 8

Tema 16. Cnocobbl MNOMy4YeHUs MUKOBOW MOLLHOCTMU.
OHepreTuyeckne xapaktepuctukm obopygoBaHusa KOC.
OHepreTuyeckne  XapakTepucTmku  TennoduKaunoHHbIX
Typ60YCTaHOBOK. 4 8 8

Pasgen 5. Na3oTypbuHHbIe 1 naporasosBblie TOC.

Tema 17. Obwume cBepeHus. a30TypOUHHLIE YCTAHOBKU
3MNeKTPOCTaHLMIA. MokasaTtenu,  TenrnoBble  CXEMbl.
OnemeHTbl TexHomnormyeckon cxembl [TY. Pexumbl
paboThbl 1 3KChyaTauumn sHepretuyeckux M'TY. 4 8 8

Tema 18. [laporasoBble YCTaHOBKM 3MEKTPOCTaHLMN.
MaporasoBbie 1 ra3oTypouHHble TALL.

4 8 21,75
Utoro B cemecTpe (Ha kypce ans 3A0) 18 36 53,75
KoHcynbTauum n npomexytovHasa atrectaums (3aver, 0.25
KypcoBas paboTa) ’
Bcero koHTakTHasa pa6ora u CP no gucuunnuvHe 124,75 127,25

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenun n 3apgaum KypcoBon paboTbl (npoekTa): Llenbio KypcoBoro npoekra aensetcs opmMmpoBaHme y
CTYOEHTOB HaBbIKOB NPOBEAEHMS pacyeToB napameTpoB paboumx Ten B ['TY, KY u INT, pacxoga tonnuea B KCI'TY, a
TaKke nokasaTtenen TennoBon akoHomu4HocTn MIY-T3L.

3apava KypcoBOro npoekTa Hay4nTb CTYAEHTOB COCTaBMEHUIO YPaBHEHUI TENMNOBLIX U MaTepuanbHbix 6anaHcoB
3MEeMEHTOB TEeNMoBOW CXeMbl NPY 3afaHHbIX NapaMmeTpax OKpyXalolen cpeabl, Buae u coctaBy TONNuBa, Ans 3agaHHON
Harpy3ku 'TY npoBecTu pacyeT napaMeTpoB paboymx Ter, pacxofa TOMNMMBa, a Takke nokasarenen TensoBomn
9KOHOMMWYHOCTU NMaporasoBoON YCTAHOBKMU.

Llenbto kypcoBoit paboThl ABRSieTCH OpMUpOBaHUE Y CTYAEHTOB HaBbIKOB NPOBeAEHUs pacyeToB 060pyaoBaHUs
TENMOBOW CXeMbl TEMMOBOW 3MEKTPOCTaHUMK, paboTatowen No NapoCUIOBOMY LMKIY.

3agava KypcoBoi paboTbl HAy4YUTb CTYAEHTOB COCTaBIIEHWUIO YPaBHEHWUIA TEMMOBbLIX U MaTepuasbHbix 6anaHcoB
3MEMEHTOB TENSIOBOW CXEMbI, ONPEAENIEHNIO NapaMeTpoB paboyero Tena B XxapakTepHbIX TOYKax TEMSIOBOW CXEMbI
3MEeKTpoCTaHumK, BblGMpaTh cocTaB 06OpPYAOBaHMS U OCYLLECTBISATL Er0 pacyeT.

4.2 TemaTuka KypcoBon paboTbl (npoekTa): Tema KypcoBoro npoekra: Pac4eT TennoBon Cxembl NaporasoBom
TOU.
Tema KypcoBor paboTel: TennoBon pacyeT napotypdbuHHon TIOLL cpenHero gaBneHus.

4.3 TpeboBaH1A K BbINOSIHEHUIO U NpeACTaBNEeHUI0 pe3ynbTaToB KypCcOBOW paboThl (NpoekTa):

KypcoBOM MpOEKT BbIMNOMHAETCS WHAOMBMAYANbHO, C UCMOMb30BAHMEM METOAMYECKUX YKa3aHWA U OCHOBHOMW U
OOMOMHUTENBHOM NUTEpaTypbl MO Kypcy.

PesynbTatbl NpeacTtaBnAlTcs BBMAE MOSCHUTENbHOM 3anuckn, oobemom 30-40 cTp., cogepxalwen cnegyowme
006s13aTeNbHbIE 3MIEMEHTI:

1. PacuyeT napameTpoB pabo4ero Tena npu cxatum B KOMMIPECCope.

2. PacyeTt napameTpoB paboyero tena npu paclwmMpeHun B ra3oBomn TypouHe.

3. Pacuet nokasatenen adhdpektmsHocTn uukna Ty,

4. PacuyeT napameTpoB koTna-ytunusatopa v Krg Ky.



5. Tloctpoenune Q-t pauarpammbl  KoTna-ytunusaTtopa. [locTpoeHme npouecca paclvpeHuss napa B
h-S-guarpamme.

6. Pacuet pacwuputensa HenpepbiBHOM nNpoaysku KY.

7. PacyeT pgeaspartopa nutatenbHON BOAbI.

8. Pac4eTt yana ceTteBbIx nogorpesartenen.

9. PacueT HarpeBa KOHAeHcaTa BO BCMOMOraTesfbHbIX TenroobMeHHuKax.

10. OnpegeneHve TemnepaTypbl U pacxoda koHaeHcaTta Ha Bxoge B [TIK.

11. PacyeT TEXHUKO-3KOHOMMYECKMX MoKasaTenen npu TennouKaumoHHOM M KOHAEHCAUMOHHBIX peXxmnmax
paboTbl TENNOBOW 3MNEKTPOCTaHLMU.

KypcoBasi paboTa BbINOMHAETCS WHAMBUAYArNbHO, C MCMNOMNb30BAHMEM METOOUYECKUX YKA3aHWA U OCHOBHOW U
[OMNONHUTENBHOW NUTEepaTypbl MO Kypcy.
PesynbTathl npeacraBnsioTcA B BUAE NOACHUTENbHOW 3anucku, ob6bemom 30-40 cTp., copepallen cregyowme
006s13aTenbHbIE 3N1EMEHTHI:
. Bbibop Typ6oarperaTos.
. MNocTpoeHune npouecca pacwumpeHus napa B Typboarperatax B hS-gnarpamme.
. CocTaBneHue NpuHUUNManNbHOM TEMMOBOW CXEMBI.
. PacyeT TennoBou cxemsbl.
. Bbibop naporeHepaTopos.
. Pac4eT npoekTHbIX NokasaTtenen TennoBon 3koHOMUYHOCTM TOLL.

5 BANJIbHO-PEATUHIOBASA CUCTEMA OLIEHUBAHUA
Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NPEAYCMOTPEHO.

OO WN -

6. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPEAICTB OLIEHUBAHUSA PE3YJILTATOB
6.1 NMoka3aTenu oLeHNBaHNA OBYYEHUA

Koa komneteHunmn MNokasaTtenu oueHnBaHus pe3ynbTaTtoB O6y‘~|eHVI9|

1. WmeeT npepacTtaBneHne O TEMMOBLIX W MPUHUUMMANBHBIX CXeMax TemnmnoBbIX
ANEeKTPOCTaHLNI; KOHCTPYKTUBHbIX 0COBEHHOCTAX 7 3KCMIyaTaLUOHHbIX
XapaKkTepucTmKax.

2. WmeeT npenctaBneHMss O OENCTBYKOLWMX CTaHgapTax W HOPMaTMBHbIX
MK-1.1 OOKyMEHTaXx, TEXHUKO-3KOHOMMUYECKNX nokasatensix paboThl TennoBon
ANEKTPOCTaHLNN.

3. [emMOHCTpupyeT 3HaHWsi nNpaBuIT  TEXHOMOIMYECKOW  AUCUMMNAWMHBI - MpU
akcnnyataumn obbektoB TAC, TpeboBaHui akonornmyeckon GesonacHOCTM npw
paboTe 0b6opyaoBaHus.

1. MNpaBunbHO BbIGUPAET TennoMexaHNn4yeckoe W BCrnoMoraTesisHoe 000pyaoBaHue,
CUCTEMbI U TEXHONOrMYeckne pewerns TOC.

2. imeeT npencTtaBneHus O nokasatensax TennoBon M oblien sKoHoMuyHocTn TOC;

MK-5.1 OCHOBHbIX KOHCTPYKTUBHbIX XapakTepucTukax TensIoMexaHn4eckoro 7]
BCnomoraTensHoro obopyaosanus n cnuctem TAC.
3. PaccuntbiBaet OCHOBHbl€E TEXHUKO-3KOHOMUYECKNE nokasaTtenu

TennoaHepreTnyeckmx yctaHosok TOC.

1. TlpaBunbHO BbLIGMPAET TWM OCHOBHOMO W BCrMOMOraTenbHoro 06opyaoBaHus
TennoBbIX ANEeKTPOCTaHLUNA.

2. WmeeT npefacTaBneHMss O TEXHUKO-SKOHOMMYECKMX Mokasatensax paboThbl
obopypnoBanua n TOC B Lenom.

3. [eMOHCTpMpyeT 3HaHMs O CXemax, KOHCTPyKuuax o6opyaoBaHus, Bomnpocax
pasMeLLeHns 1 akcnnyartaumm obopynosaHmsa u yctponcts TOC.

MK-6.1

6.2 Cuctema u KpuTepum oLeHUBaHUSA

Kputepum oueHnBaHms ccpopMUpOBaHHOCTU KOMMNETEHLMI

LLikana oueHnBaHnA

YcTHoe cobecepoBaHue MucbmeHHasn paboTa
O6yuvatowwmiica nokasbiBaeT
BCECTOPOHHEe, cuctemartmyeckoe u | MonHoe ¥ pa3HOCTOPOHHEE pacCMOTPeHMe
rnybokoe 3HaHMe y4yebGHOro wmarepwuarna, | BONpocoB, CBUOETENbCTBYOLLEE o]

ymeeT CBODOOOHO BbLINOMHATL 3a4aHus, | 3HAYUTENBLHONW caMocToATeNnbHoW pabote ¢
npeaycMOTPEHHble NporpaMMoK; YCBOMA | UICTOMHUKaMU. KavecTBO  UCMOMHEHMS  BceX
OCHOBHYIO W 3HAaKOM C [AOMOSIHUTENbLHOWN | ANeMeHTOoB paboTbl COOTBETCTBYET
PEeKOMEHOBAHHOW nNUTepaTypon; MoXeT | TpeboBaHusM, cogepxaHue NOMHOCTbLIO
0B6BbACHUTL B3aMMOCBS3b OCHOBHbIX | COOTBETCTBYET 3a4aHuio. OaHbl
MOHATUA AUCLMNIAUHBI B MX 3HAYEeHUU ANd | ucyepnbiBaloLwmMe BbiBOAblI WM MOMHbIE OTBETHI
nocnegytowen npodeccnoHanbHoOn | Ha NnocTaBMneHHble BOMpPOCHI. PaboTa
OeAaTenbHOCTW;  MposBNSAEeT  TBOpYecKue | npeacTaBneHa K 3awuTe B Tpebyemble Cpoku.

CMOCOGHOCTU B MOHUMAHWK, U3MNOXEHUU U

5 (oTnmn4HO)




ncnonb3oBaHMM  yvyebHoro  maTepuana.
Ob6yuatowmincs AeMOoHCTpupyeT
npaBunNbHOE MOHUMaHWe YCNoBMSA 3aJayu,
BNageHne  HaBblkamMW  ero  aHanusa,
BblOOpa HY>XHbIX 3aKOHOB M opmyn And
€e peleHusi, 3HaHWe pas3MepHoCTEN
oM3nMyecknx BenUYMH. YMeeT MNpUMEHATb
MaTemMaTU4ecKnin annapat ans
peanusauun nnaHa pelweHus 3ajadn u,

ecnu 37O Heobxoammo, MOXeT
npeacrtaBuTb ero rpadgpuyeckn. Monyunn
NpaBurbHbIA ~ OTBET U MOXeT  ero
WMHTEpPNPeTMpPOBaThb.

4 (xopoLuo)

OOyuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHM B Npegenax OCHOBHOMO
y4yebHoro martepuana, 6e3 CyLleCTBEHHbIX
OLWMNBOK BLINOMHSIET MNPEAYCMOTPEHHbIE B
nporpaMme 3afaHusi; YCBOWI OCHOBHYHO

nuTepartypy, PEKOMEH0BaHHYO B
nporpamme; cnocobeH 00BACHUTL
B3aVMOCBSI3b OCHOBHbIX MOHATWI
ANCUMNINHBI npu OOMONHUTENbHbIX

Bonpocax npenogasartens. [onyckaeT He
CYLLEeCTBEHHbIE MOrpeLlHOCTN B OTBETE Ha
3K3ameHe " npu BbINOSTHEHUN
3K3aMEHaUMOHHbIX 3adaHui, YycTpaHsaeT
nx oes nomMoLu npenogaeartens.
Ob6yuvatomiics OEeMOHCTpUpyeT
JocTaToyHoe NnoHMmaHue ycrnosusi
3agaun, BrnageHue HaBblKaMu ero
aHanu3a, BblOOpa HYXHbIX 3aKOHOB W
dopmMyn Ona  ee pelleHusi, 3HaHue
pasMmepHoOCTEN  (PUINYECKUX  BESTUYVH.
Honyckaet He3HayuTernbHble
MorpeLHoCcTn NpUMeHeHUn
MaTemMaTu4ecKoro annapaTta ans
peanusauuM nraHa pelleHns  3agaydn.
Mony4un npaBWIbHbIN OTBET, HO
ncnbiTbiBaeT 3aTpygHeHns c ero
WHTEpnpeTaumen.

npun

PaboTta BbinonHeHa B HeobxoauMoM obbeme
npy OTCYTCTBMM OLWINOOK, YTO CBMOETENbLCTBYET
O camocTosATenbHOCTM  npu  pabote cC
MCTOYHUKaMM MHGopMaLuu. lMonyyeHHble
pesynbTaTtbl CBA3aHbl C 6a30BbIMU MOHATUAMMU
B obnactu TennoTexHuku. [aHbl MonHble
OTBETbl Ha MOCTaBIIEHHbIE BOMPOCHLI, HO MMET
MECTO  HeCyLLECTBEHHbIE HapyLUeHus B
odopmneHun paboTbl WU  OaHbl  HeYeTkue
BbIBOAbI, nnu HapyLUEHbI CpOKMU
npegocTaBneHus paboTbl K 3awmTe.

3 (yooBneTBOpUTENBLHO)

Ob6yvatowmics nokasbiBaeT 3HaHUA
OCHOBHOro  yyebHoro martepuana B
MUHMManbLHOM 06beme, HeobxoaMMOM
ONs JanbHenwen y4yebdbl; cnpaensieTcs c
BbIMONMHEHWEM 3aJaHun,
npeayCcMOTPEHHbIX nporpaMmmon,
gornyckasi npy 3ToM 0O0rnbLIOE KONMYECTBO
He MpuHUMMManbHbIX OLIMOOK; 3HAaKoOM C
OCHOBHOM nutepartypon,
peKoOMeHAOBaHHOM nNporpamMmMon.
[onyckaeT cylleCcTBEHHbIE MOrPELUHOCTH
B OTBETE Ha 3K3aMeHEe W MpU BbIMOMHEHWM
3K3aMeHaUMOHHbIX 3agaHui, Ho obnapaet

HEOOXOAUMbIMW  3HaAHMAMKM  ANa  UX
yCTpaHeHus! non, PYKOBOZCTBOM
npenogasatens. OO6y4varowmica BHUKaET

B CMbICI YCMOBMWS 3a4a4u, NMOHUMAaEeT nnaH
ee pelleHusl, 0HaKo, He MOXEeT B MONHOW

Mepe C [MOMOLIbI  MaTeMaTU4ecKoro
annapata peanu3oBaTb €€ pelleHue.
3HaeT pasmepHoCTU PU3NYECKUX
BENMYMH, MOXeT cpaenaTb PUCYHOK WK

CXeMy, NMOSICHSIOLLYIO peLleHne 3adauun.

3agaHve BbINOSTHEHO MOMHOCTbLIO, HO B pa60Te
€CTb OoTAelibHble  CyuweCTBEeHHble oLnbKu,
NPUCYTCTBYKOT HETOYHOCTM B OTBETaXx, nn6o
Ka4yeCcTBO npeactaBleHnd paGOTbI HWU3KOeE,
nnbo paboTa npeacTtaBneHa ¢ ono3gaHnem.

2
(HeynoBneTBOPUTENBHO)

Ob6yvalowmiics He wuMeeT [OCTAaTOYMHOrO
YPOBHSI  3HaAHWs  OCHOBHOMO  y4ebHOoro
maTtepuana, AOonyckaeT npuHUMNuanbHble
OLLMBKM B BbIMOJTHEHNM
NpeayCMOTPEHHbIX MPOrpamMMon 3agaHuin,

OTcyTcTBUE OofHoro unm HECKOIbKUX
obs3aTenbHbIX 3MEMEHTOB  3ajaHus, nunbo
MHOroYMcreHHble rpybble ownbkn B paboTe,
nm6o rpybble HapyLLueHus npasun
0ohOpMIMEHNsT  UNNU  CPOKOB  MpeacTaBleHus




He 3HaKOM c copepxaHnem
pPEeKOMeH0BaHHOM nuTepaTtypow, He
MOXeT WCMNpPaBUTb [JOMYLLEHHbIE OLLUMGKM.
OO6yuvatomiica He MOXeT
npoaHanuaupoBaTb  YCroBME  3ajauu,
HamMeTUTb NnaH ee pelleHus, BblOpaTb
dusnyeckue 3aKOHBbI 7 nnoxo

OPVEHTUPYETCA B (PUSMYECKUX BEMUYUHAX,
He BrageeT MaTeMaTM4yecKkMM annapaTom.

Kak npasuno, oLeHKa "He
yOoBneTBopuTENbHO" cTaBuTCS
obyyalolmMmesi,  KOTopble  He  MOoryT

npoaoSIKNTb 06yqume nnn npuctynntb K

paboThbl. HecnocobHocTb OTBETUTb Ha
BOMNpocbl 6e3 nomoLu npenogasaTens.

npodgeccnoHanbHoON  OeaATenlbHOCTU Mo
OKOHYaHUM By3a ©0e3 [ONONHUTENbHbIX
3aHATUIA no COOTBETCTBYHOLLEN
ANCUUNIINHE.
OO6yuvatomiica nokasbiBaeT
BCECTOPOHHEe W rnybokoe 3HaHMe Teopuu
obopynoBaHus TeNnnoBbIX
3ANEeKTpoCTaHUUN, cBobOaHO .
OO6yyvarowminca BHMKAET B CMbICIT  YCrOBUS
OPUEHTUPYETC B OCHOBHbIX MOHATUSAX,
. 3agayv, NOHUMaeT MNnaH ee pelleHus, OgHakKo,
TEPMMHAX W  OnpefeneHusix;  yCBown o
_ | H& MOXeT B TMOSIHOM Mepe C MOMOLLbHO
OCHOBHYKO U 3HAaKOM C [OMOSIHUTENBHOWN
3auTeHo . MaTemMaTM4Yeckoro annaparta peanu3oBaTb ee
nutepaTypon; MOXeT 00BACHUTL
_ | peweHne. 3HaeT pa3mepHOCTU HUUYECKUX
B3aMMOCBS3b OCHOBHbIX NOHATUI
BENNYMH, MOXET CAenaTb PUCYHOK UK CXeMy,
ONCUMNNMHBL B UX  3HA4YeHUM  Ons
- _ | nosicHAOLWYO pelleHne 3agaydn.
nocnegytoLlemn npodeccnoHanbHom
OEeATenbHOCTN; MposIBNsieT  TBOpYECKMe
CMOCOBHOCTM B UCMOMb30BaHUM y4ebHOro
martepwuana.
O6yvalwmincs He WUMeeT [OoCTaTOYMHOro
YPOBHSI 3HAHUSI AWUCLMMIINHBI, HE MOXEeT .
OOyuvaloLwminics He MOXeT npoaHanManpoBaTb
chopmynupoBaTb OCHOBHblE bU3NYECKME
4 ycriosue 3ajayv, HameTuTb MNfaH ee peLleHus,
3aKOHbI; nnoxo OpUEHTMpPYETCSH B
_ | BBIOpaTb  du3nyecknme  3aKOHbl U MIIOXO
OCHOBHbIX MOHATUAX W  ONpeAeneHusx;
He 3auTteHo o _’ | opueHTUpyeTcsa B (PM3MYECKUX BENUYMHAX, He
Mnoxo 3HAKOM C OCHOBHOW nuUTepaTypowu;
Bnageet MaTemMaTU4ECKNM annapaTtom.
gornyckaeT npu  OTBETe Ha  3a4deTe
MpencrtaengeT 4yxkyto paboTy, OTKasbiBaeTCs
CYLWECTBEHHbIE OWNOKA UM He MOXeT

YyCTpaHWTb WX [axe nod PyKOBOACTBOM
npenogasaTens.

OT BbINOJTHEHUA 3a4aHNA.

6.3 TunoBbIe KOHTPONbHbIE 3af4aHNUA U/MNKU UHbIe MaTepuarnbl, UCNONb3yeMble AN OLEeHKU pe3yrnbTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJbHbLIE BONPOCHI

Ne n/n

dopMynMpOBKM BONPOCOB
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WcnaputenbHble yctaHoBku TAC.

MaponpeobpasoBaTtenbHble ycTaHoBkn TAC.

Pacxon texHun4yeckon Boabl Ha TOC.

M pAMOTOYHaA cucrtema BOAOCHabXeHus.

O60pOTHaFI cucTema BogoCHabXeHUs ¢ npyaammn-oxnaguntensamun.

O6opoTHasi cuctema BogoCcHabXXeHNs ¢ rpagupHAMN.

TonnueHoe xo3ancteo TAC, paboTatowlern Ha TBepgom Tonnmee. Cxembl, 060pyaoBaHue.

TonnueHoe xo3ancteo TAC, paboTatoLlen Ha xugkom tonnmee. Cxembl, 060pyaoBaHuE.

OO (N[O BR]|WIN|—~

TonnueHoe xo3ancteo TAC, paboTatowler Ha rase. Cxema, obopyaoBaHue.

—_
o

Tennosble anekTpunyeckue ctaHumm (TOC) ¢ KOHAEHCAUMOHHBIMU NAPOTYPOUHHBIMU YCTaHOBKaMU.
MpuvHUMNUanbHasi TeNoBas cxema.

Tennosble anekTpoueHTpanu (TAL) ¢ napoTypObUHHBIMK yCTaHOBKaMu. [puHUMnMansHasa Tennoeas cxema.

cxema.

TennoBble anekTpnyeckue ctaHumm (TOC) ¢ naporas3oBbiMK ycTaHoBKaMu. MNpuHUMNManbHas Tennosas

KomnoHoBka rnasHoro koprnyca T3C ¢ NpofonbHbIM pacronoXeHnemM TypouH.

KomnoHoBka rnasHoro kopnyca TOC ¢ nonepeyHbiM pacnosioxxeHnem TypouH.




15 Tunbl KOMMOHOBOK FMaBHOrO Koprnyca Hebno4vHbix TAC.

16 KomnoHoBka rmaBHoro koprnyca 6mo4vHbix TOC.

17 MpoMmbILINEHHbIE TEMMOBbLIE 3MNEKTPOCTAHLMK, MPUHLIMNNANBHBLIE CXEMbI, KNaccudukaums.

18 TexHuveckoe BogocHabxeHne TOC. beperoBble HACOCHbIE CTaHLMM B MPSIMOTOYHbIX CUCTEMAX.

19 TexHonorm4yeckuin NpoLecc Npeodpa3oBaHUSA XMMUYECKOW 3HEPTMM TONMNNBA B TEMIOBYHO U 3MNIEKTPUYECKYHO
3Hepruio Ha TAC.

20 BHyTpeHHMe n BHelHME noTepy paboyero Terna Ha TENMOBbIX 3NEKTPOCTAHLIMSAX.

21 MoTepu napa n koHAeHcaTa Ha TOC u cnocobbl MX BOCMONHEHMS.

22 Tunbl TENNOBLIX anekTpocTaHumii. Knaccudmkauma TIC.

23 TexHonoruyeckasi cxema TAC, paboTatoLLen Ha opraHMYecKkoM TOMNUBE.

24 MmaBHbI kopriyc TOC. OcHoBHOE M BCoMoraTernbHoe o6opyaoBaHMe NpombineHHbIX TAC.

25 |-|0Ka3aTeJ'IliI TENMoOBOM 9KOHOMUYHOCTU KOHAEHCAUMOHHbIX anekTpocTaHuuin: KIMAQ, yaensHeln pacxoq TennoThbl
W yaenbHbIA pacxo Tonnmea.

26 BrnvsiHne HavanbHbIX NapamMeTpoB Napa Ha TEeNIOBY 3KOHOMUYHOCTb LMKNa.

27 [MpomexyTOuHBIN NeperpeB Napa kak OauH M3 rMaBHbIX cnocoboB yBenuyeHus K T3C.

28 BnusiHne koHe4YHOro AaBNeHUs Ha TEMNOBYH 3KOHOMUYHOCTL TOC.

29 PereHepaTtuBHbIl NogorpeB nuTaTensHow Boabl Ha TOC.

30 OnpepneneHne sHepreTUYeCcKUX nokasaternen KoHaeHcaUNoHHbIX MTY.

31 OHepreTuyeckne nokasatenu TOL, no BbipaboTke M OTMNYCKY SMEKTPUYECKON SHEPTUN.

32 OHepreTuyeckme nokasatenu TOL, no BbipaboTke M OTNYCKY TENIOBOW SHEPTUN.

33 BHyTpeHHMe 1 BHelWHWEe NoTepu paboyero Tena Ha TENMOBbIX 3NIEKTPOCTAHLMSAX.

34 Paclumputenn HenpepbIBHOM NPoayBKM KOTNOB. HazHavyeHne, CXxeMbl BKIOYEHNS.

35 Cnoco6bl NoAroToBKM BOAbI AN BOCMOMHEHMSA MOTepb napa u koHgeHcaTa Ha TAC.
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36 Pexnmbl paboTbl TOC mnx obLlias xapaktepuctuka.

37 "padukn Harpy3ok SHEProcnCTEMBI.
XapaktepucTukm paboTbl aneKTpocTaHUun: KoaULIMEHT MCNOMNb30BaHMS YCTaHOBEHHON MOLLHOCTHU, YACHIO

38 YacoB MCMOSb30BaHNS YCTAHOBNEHHOW MOLHOCTH, KO3 DULMEHT HEPABHOMEPHOCTU CYyTOYHOWN Harpysku,
KO3(hPMLMEHT NAOTHOCTU rpadmka Harpy3ku, KOIPMULNEHT perynmpoBaHus.

39 MaHeBpeHHOCTb NapoTypPOUHHBIX YCTaHOBOK.

40 MaHeBpPEHHOCTb SHEPreTUYECKUX KOTIIOB.

41 Knaccudukaums n xapakrepuctuka pexxumo pabotsl TOC.

42 O6Lan xapakTepucTmka NnepeMeHHbIX pexxnMoB pabotbl TOC.

43 Pexxumbl pasrpyxeHus n HarpyxeHnst obopyaosaHus TOC.

44 PaboTa Ha YyacT4yHOM pexume Npu NOCTOSHHOM AaBfeHUu.

45 PaboTa Ha YacTUYHbIX Harpy3kax C MCNOJSb30BaHWEM PEryNMPOBaHMS Ha CKOMb3SLLMX NapaMeTpax.

46 OcTaHoBOYHO-NYyCKOBbIE pexumbl paboTsl TAC.

47 MoTopHbIV pexxum paboTbl TOC.

48 Pexunm ropsiyero Bpallatollerocsi pesepaa.

49 Cnocobbl nony4YeHnst MMKOBOW MOLLHOCTMW.

50 OHepreTuyeckme xapaktepuctnkm obopyaosaxms TOC.

51 OHepreTnyeckme xapakTepucTnkm TennogmKaumoHHbIX TypGoyCTaHOBOK.

52 Tennosble cxembl ['TY. MNokasatenu paboTbl ['TY.

53 MY ¢ KoTnom-yTmnmsaTtopom.

54 Cxewma MNry-TauU.

55 Cxema I'TY-T3L,.




6.3.2 TunoBble TeCcToBble 3afaHnsA

He npegycmoTtpeHo.
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHuA (3aAayu, KeUchbl)

3apgava 1.

TennoBasi 3NeKTPOCTaHUMS OTAaeT Ha MNPOU3BOACTBEHHble Hyxabl 3aBogy Dnp=20000kr/yac napa c
aHTanbnmen hnp=2665 k[x/kr. 3aBog BO3BpallaeT KOHAEHCAT MPOM3BOACTBEHHOro napa, npu temnepartype tk=70 °C.
OnpepgenuTb pacxog Tonnuea napoBoro kotna, pabdotatowero ¢ KMA nnr=0,80, ons BbipaboTkn napa, Heobxoaumoro
3aBoay. Tennota cropaHusa Tonnmesa QHp=30 MIx/kr.

3apava 2.

OnpeaenuTb NapaMeTpbl BO34yXa Mpu cxxaTum B KOMNpeccope

Ecnu: Bo3ayx, BcackiBaeTca B komnpeccop npu gasneHun p1=0,1 Mla n temnepatype t1 = 20 C , cxumaeTcs
0o gaenenus p2=0,4 Mla.

BHyTpeHHuIn oTHOocuTenbHbIM Kl komnpeccopa nkoi = 0,85.

Onpegenuts:

1) TeopeTnyeckyto paboTy M303HTPOMUNHOIO CXaTus;

2) gencTBUTENbHYIO paboTy cxaTtus;

3) napameTpbl BO3gyxa B Hadane cxartus;

4) napameTpbl BO3ayxa B KOHLE CxXaTus;

5) nameHeHve sHTponuu B npoLecce;

6) cTeneHb NOBbILLEHUS AaBNeHUs.

6.4 MeToauueckue MaTepuansi, onpegensiowue npouenypbl OleHUBaHUA pe3yNbTaToB 00y4eHUs
6.4.1 YcnoBus gonycka obyyaroLwerocs K NpoMexXyToO4HOM aTTecTaumMm U NOpAAOK NMKBMAALUN aKageMn4ecKomn
3a0MmKeHHOCTHU

[MpoBegeHne NPOMEXYTOYHOW aTTecTaumMm perfaMeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CI16rynTn
«[onoxeHue 0 NpoBeAeHUN TEKYLLEEro KOHTPOMNS yCneBaeMoCTU 1 MPOMEXYTOYHOW aTTecTaumnm obyqatoLmxcs»

6.4.2 ®opma npoBeAeHUsi MPOMEXYTOYHOM aTTecTauum no AUCUUnimvHe

YcTHada + MucbmeHHas + KoMnbloTepHOe TecTMpoBaHue WHas

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTalmMu nNo AUCLUNImnHe

B0O3MOXXHOCTb MONb30BaTLCS KanbKyNsaTOPOM;

Ha 3awmTy KypcoBoi paboTel npegocTaBnseTcs He bonee 15 MUHYT, BKIOYas OTBEThI Ha BOMPOCHI;
Ha sawuty KypcoBoro npoekta npegoctaBnseTcst He 6onee 15 MUHYT, BKMOYasi OTBETLI HA BOMPOCH!;
Bpemsa Ha noaroToBKky oTBeTa Ha 3adyeTte 30 MUHYT, HA 3K3amMeHe MNo Gunety 45 MUHYT.

7. YYHEBHO-METOAMYECKOE N UH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
7.1 Y4yebHasa nutepaTtypa

ABTOp 3arnasuve | M3patenbCcTBO | lon nspaHus | Ccbinka

7.1.1 OcHoBHas y4ye6GHas nuTepaTypa

T.KO.KopoTkoBa, B.B.|Pacuetr Tennosoi cxembl| M-BO HayKu U BbICLLEIO http://nizrp.narod.ru/
BapaHoBckuii naporasoson T3L|.Kypcosoe | o6pasosaHus PO, C.- metod/tsuitd/163718
NpOEeKTMpoBaHue: MeTep6.roc. yH-T NPOM. 9530.pdf
MeTogun4yeckme yKasaHusi | TexHONormm n gusanHa, 2021
ANnA CTYAEeHTOB BCEX (POPM | BbICLL. LLK. TEXHOMOMU U
06yquV|;| No HanpaBleHnAM QHEPreTukn. — CaHkKT-
13.03.01, 13.04.01 MeTepbypr: BLUT3
crierynta
Bacunbyenko, HO. B., |lMpombiwneHHble Tennosble | Benropoa: Benropoackuin https://www.iprbooks
lNy6apes, A. B. 3MNeKTpoCcTaHUMmn rocyqapCTBEHHbIN hop.ru/80438.html
TEXHOMNOrM4ecKkuni 2017
yHuBepcuTeT um. B.T".
LLyxosa, O96C ACB
7.1.2 lononHuTenbHas y4yebHasa nutepartypa
Wapos, HO. U. BHegpeHune COBPEMEHHbIX Mocksa, Bonorga: http://www.iprbooksh
TexHonornn Ha TAC NHdppa-NHxeHepns 2021 op.ru/114909.html
lNy6apes, A. HO. MapoTypOUHHbIE  YCTaHOBKM Camapa: Camapckui https://www.iprbooks
TEMMOBbIX  AMEKTPUYECKUX rocyapCTBEHHbIN hop.ru/111767.html
N o 2021
CTaHUMN TEXHUYECKUN
yHuBepcuteT, 36C ACB




7.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbLIX U MHOPMAaLIMOHHO-CNPABOYHbIX CUCTEM

1. OnekTpoHHO-6MbNMoTeyHas cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

2. OnektpoHHasa 6ubnuoteka BLWUTS CIB INYMNTLH [OnektpoHHbin pecypc]. URL: http://nizrp.narod.ru

3. basza paHHbIX OonbliON TexHudeckon 6mbnuoTekn "Canmt TennoTexHuka" [SNEeKTPOHHbIM pecypc].
URL:http://teplokot.ru/

7.3 NepeyveHb NULIEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMOoro NporpaMMHoOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
Cumynsartop Tennoson cxembl TOL, v1.0
HOunarpamma HS gnsa Boagbl n BogsHoOro napa v2.5

7.4 OnucaHune maTepnanbHO-TEXHMYECKOMN 6a3bl, HEO6XOANMOI AN OCYLeCTBNeHUs: 06pasoBaTeNibHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue

MynbTumMeguiiHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, gocka
JlekynoHHas ¥ A pyA 4 P A
ayautopus

CneuuanusnpoBaHHas mebernb, Jocka
YyebHas aygutopusi




