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1. Poan JUCHMILIMHBI «TexHnomorus HEHTPAJU30BAHHOI'O ITPOU3BOACTBA JJICKTPOIHEPT UM :

Kon PesvaLTathl CocrapJsiloniye pe3yjibTaTOB 0CBOCHHS (1eCKPUINITOPbI
Jucuuniaun | Cem | kommer HaunmenoBanue ocioeﬂﬂﬂ KOMIIeTeHIHH)
a eCT CHIIMH KOMIICTCHIIUH
p (0]0) 11 Kon HaunmeHnoBaHue
Texuosorusa | 6 Biageer onbIToM HccaenoBaHus 3aBUCUMOCTEH 3 (heKTHBHOCTH
HEeHTPaIn30B ITK(Y)-2.B5 TEIUIO3HEPreTHYECKUX YCTAaHOBOK OT TEPMOJINHAMUYECKHIX
AHHOTI'O0 HapamMeTpoB
NPOU3BOACTE TIK(Y)-2.B6 Brazieet onbITOM OIpeAesieH s oKa3aTeneH
TEIIOIHEPTreTHYECKUX YCTAHOBOK
a CHocoOGHOCTB IPOBOJUTE PACUETHI 110
3JIEKTPO3HEP THIIOBBIM METOIMKAM, IIPOEKTUPOBATH MK(Y)-2.Y5 YMeeT UCNoIb30BaTh OCHOBHBIE 3aKOHBI U YPaBHEHUS IIPOLIECCOB,
- [K(Y)-2 TEeXHONOTHIECKOE 0GOPYA0BAHHE P13 NpoHCXOAsIHX B 00opyaoBanun TOC
HCTIONTb30BAHAEM CTAHAPTHBIX CPE/ICTB TIK(Y)-2.Y6 VMeeT pacCUUTHIBATh TEIJIOBBIC CXEMbl IHEPIeTHYSCKIX
ABTOMATH3AIHH HPOCKIHPOBATIA B ) YCTaHOBOK M aHAJIM3UPOBATh PE3YJIBTATHI
COOTBETCTBHUH C TCXHUYCCKHUM 3aJaHUCM = "
3HaeT yCTpOHCTBO, MPUHLKIT JSUCTBUS 000PYI0BaHHH
MK(Y)-2.35 TETUIOPHEPIreTHIECKUX YCTAHOBOK M OCOOGHHOCTH ITPOUCXOISIINX
B HEM IPOLIECCOB
3HaeT METOJUKHU pacyeTa TeIIOBBIX CXEM SHEPreTHIECKUX
TIK(V)-2.36 e p
YCTaHOBOK
2. Iloka3zareau n METOABbI OLICHUBAHUA
HﬂaHl/lpyeMble Ppe3yabTaThl oﬁyqe}ma o TUCIUILINHE KO}I HHAHKAaTOpa HanmeHoBanue pasdaeia IMCHUHIIINHBI MeTO}]l)l OLICHUBAHUSA
Kon HaumeHoBanue JOCTHKEHH s (oL eHOYHbIEe MEPONPHUSATHS)
KOHTPOJIHPYeMOii
KOMIeTeHIuH (MU ee
YacTH)
PII-1 | YMeTh UCTIONB30BaTh OCHOBHBIC 3aKOHBI L. Texnonornueckne cxempl 3amura oT4era 1o
€CTECTBCHHOHAYYHBIX M MAaTEMAaTHIECKHUX IMK(V)-2 M Tpoueccel MPOMSBOACTEA | paGoparopHOM paboTe, 3a1aHKeE,
anekTposHepruu [lapameTpsl mapa
JAUCHUIIIMH TP NPOCKTUPOBAHUHN U AHAJIN3C pa60TBI U [IPOMITEPErpes OmpocC, JICKIUA 10 MOAY IO,
HHEPreTHYECKUX YCTaHOBOK 2. Criocobsr  mospmmenns |  TE€CTUPOBAHUE, KOHTPOJIbHAS
TEIJIOBOM 9KOHOMHUYHOCTH pa60Ta
TEIUIOYHEPreTHYECKUX YCTAHOBOK
P/I-2 | 3HaTh OCHOBHBIC TEXHOJIOTUH TPAHCIIOPTHPOBKHU H L. TexHOMOr4ecKne CXeMbl 3amuTa oT4YeTa Mo
npeoOpa30BaHus SHEPTUH TOILIUBA, IPUHITHUIT IMK(V)-2 ¥ TIpOHECCHI  HNPOMSBOACTBA | aGopaTopHOi paboTe, 3aMaHue,
o o 3NEKTPOIHEPIHU
JACUCTBUA U YCTPOHUCTBO OCHOBHBIX 3JIEMCHTOB P P OIIpoC, JICKIUA 110 MOAY IO,
TCXHOJIOTHYCCKUX CXCM ITPOU3BOJACTBA TCCTUPOBAHUC




AIIEKTPOIHEPIUH

PJ-3 BJIal[eTb MCTOAHUKAMH pacyCTa TCIJIOBBIX CXEM U 1. Ilokazarenn pa60T},1 3aLL[HTa OT4EeTAa 110
BBIOOpA PHEPTETUYECKOTO 000PYI0BAHUS MK (Y)-2 CHCTEM  LIEHTPAIM30BAaHHOH M | naGopaTopHOl paboTe, 3a1aHue,
EEEEEEEGHGHHOH reHcpaut OIPOC, JISKITUS 10 MOIYJTIO,
2. Omyck  remmorss | TECTHPOBAHHE, KOHTPOIbHAS
cHuCTeMaX LEHTPaIM30BaHHOTO U pabora
ABTOHOMHOI'O TeHHOCHa6)KeHI/IH
PJ1-4 | TIpoBOAMTh aHATIHM3 PAI[IOHAILHOTO UCTIOB30BaHUS 1. OTnyck TemnoTel B cucTeMax 3ammra oT4YeTa 1o
CBIPBEBBIX, JHEPTETUUECKUX U IPYTHX BUI0B [TK(V)-2 LCHTPalM30BAHHOTO " | mabopatopHoii pabote, 3aaHue,
ABTOHOMHOI'O TeHJ'[OCHa6)KeHI/IH

pPECypCcoB MpH LEHTPAIU30BAaHHOM U
pacIpeielIeHHOM IPOM3BOJICTBE IEKTPOIHEPTHH U
TEIUIOTHI

Otnyck TermnoTs! ot TOL]

2. TexXHONOrHMYeCKHe CXEeMBl |
000pyOBaHUE paclpeneseHHOMH
TeHepaliu IEKTPOIHEPTUH

OIIpoC, JICKIUA 110 MOAYJIHO




3. IIkaja OueHUBAHHA

Ilopsimox opraHu3anuu OLEHUBAHMS PE3YJIbTATOB OOYUYEHMS B YHHBEPCUTETE pPErilaMeHTUPYETCS
OTJIEJIbHBIM JIOKAJIbHBIM HOPMATHUBHBIM akTOM — «CucTemMa OLIEHWBaHHUS PE3yJIbTaTOB OOyuYeHUs B
Tomckom nonurexHnyeckoM yHusepcurere (Cucrema OlleHUBaHUA)» (B JeHCTBYIOIIEH pellakLum).
Hcnonb3yercss OamibHO-pEUTUHIOBas CUCTEMa OLEHUBAHUS pe3yibTaToB oOydeHus. Mrorosas
OlLleHKa (TpaJMLMOHHAs U JIUTEpHas) MO BUJAM Y4eOHOH AesTeNbHOCTH (M3yueHHE IUCLMILIMH,
YUPC, HUPC, kypcoBoe MNpOEKTUPOBAHUE, MPAKTUKH) OIpENeseTcs] CyMMOW OalljloB IO
pe3yJibTaTaM TeKyLIero KOHTPOJIS U MPOMEXYTOYHON aTTecTaluu (UTOroBast peTUHIOBasi OLIEHKA -
MakcumyM 100 6asos).
PacnpeneneHre OCHOBHBIX M JONOJHMUTENBHBIX OaljOB 3a OLCHOYHbBIE MEpPONPHUSATHUS TEKYLIETO
KOHTPOJISI U TPOMEXKYTOYHOM AaTTECTAllUd YCTAHABIMBACTCS KaJlE€HAAPHBIM PEUTHUHI-ITIAHOM
JUCLUTUIAHBL.

PexoMenyemas mikana Juist OTAEIbHBIX OLIEHOUYHBIX MEPOIPUSITUIA BXOJTHOTO U TEKYIIETO

KOHTPOJIA
% CooTBeTcTBHE
BbINOJIHEHHUS | TPAAMIUOHHOM Omnpeesenue OeHKH
3aJaHuA OLICHKE

90%+100% | «OTmruno» | OTIMYHOE NOHMMAaHKE MPEIMETa, BCECTOPOHHNE 3HAHUS, OTIMYHBIE YMEHUS M BIaJICHUE
ONBITOM  TPAaKTHYECKOW  JAEATEIBHOCTH, HEOOXOAMMBIE  PE3yNbTaThl  OOY4YEHHS
c(hOpMHUPOBAHBI, HX KAYECTBO OIICHEHO KOJIMUYECTBOM OAITIOB, OJIM3KUM K MAKCHMAJIbHOMY

70% - 89% | «Xopomo» |JlocTaTo4HO TONHOE IIOHMMAaHHE TIIPEIMETa, XOpOIIHWE 3HAHUS, YMEHHS U  OIIBIT
MPAaKTHYECKON AEATeNbHOCTH, HEOOXOAMMBIE pPE3yJbTaThl 00ydeHHs CHOpPMHPOBAHBI,
Ka4eCTBO HU OJHOTO M3 HUX HE OLIEHEHO MUHUMAJIbHBIM KOJIMYECTBOM OaJIIIOB

55% - 69% | «Y noBu.» IIpuemneMoe MOHMMAaHHE MPEIMETA, YNOBICTBOPUTEIbHBIC 3HAHUSA, YMEHHS M OIBIT

MPAaKTHYECKON AEATENIbHOCTH, HEOOXOANWMBIE pPE3yJIbTaThl 00ydeHHs CHOPMHPOBAHBI,
Ka4eCTBO HEKOTOPBIX M3 HUX OLIEHEHO MUHHMAJIbHBIM KOJIMYECTBOM 0aJlJIoB

0% - 54%

«Heynosi.»

Pe3ynpraTel 00y4YEeHHUs] HE COOTBETCTBYIOT MUHHMAJIBHO JIOCTAaTOYHBIM TPEOOBAHHUIM

[IIxasa 17151 OUEHOYHBIX MEPONPHUITUI IK3aMEHA

% BBINOJHEHHSsI
- 3aver 02/ OnpeneieHne OLlEHKH

75%+100% 15+20 OTnuMYHOE MOHUMAaHKE IPEIMETa, BCECTOPOHHNE 3HAHUS, OTJIMYHBIE YMEHUS U
BJIaJICHUE OTIBITOM IPAKTHIECKON IESTEIbHOCTH, HEOOXOIMMBIE PE3yIbTaThI
00y4eHus chOpMUPOBAHBI, HX KaYECTBO OLICHEHO KOJINYECTBOM 0aJlIoB, OJIM3KUM K
MaKCHMaJIbHOMY

50% - 74% 10+ 14 JlocTarouHo NOJIHOE NOHUMAaHUE IPEAMETA, XOPOLUUE 3HAHUS, YMEHUS U OIIBIT
MIPaKTHYECKOH AeATEIbHOCTH, HEOOXOANMBIE PE3YJIbTaThl 00ydeHHs CPOPMHUPOBAHBI,
Ka4eCTBO HU OJHOTO M3 HUX HE OLIEHEHO MUHMMAJIbHBIM KOJIMYECTBOM 0alioB

25% -49% 5+9 [IpuemiieMoe NOHUMaHUE NPEAMETA, YIOBIETBOPUTEIbHBIE 3HAHNS, YMEHHUS U OIBIT
MPaKTHYECKOH AEATEIbHOCTH, HEOOXOANMBIE PE3YJIbTaThl 00ydeHHs CPOPMHUPOBAHBI,
[Ka4€CTBO HEKOTOPLIX N3 HUX OLICHCHO MUHUMAJIbHBIM KOJINYCCTBOM 6ann013

0% - 24% 04 | Pe3ynpraTel 00y4eHHUs] HE COOTBETCTBYIOT MHHIMAJIBHO JOCTATOUHBIM TPEOOBAHUSIM

[IIkana A1 OLIEHOYHBIX MEPONIPUSITUI KypCOBO pabOThI

% BBINOJHEHHSsI
- 3auer 6aJa OnpenejieHne OLleHKH

75%+100% 45 +60 OTIMYHOE TOHNMAaHHE PEIMETa, BCECTOPOHHHE 3HAHUS, OTIHMYHBIE YMEHHS U
BJIaJICHUE OIIBITOM IPAKTUIECKON AESTEIbHOCTH, HEOOXOIUMBbIE PE3yIbTaThI
00y4eHus chOpMUPOBAHBI, HX KaYECTBO OILICHEHO KOJINYECTBOM 0aJIOB, OJIM3KUM K
MaKCHMaJIbHOMY

50% - 74% 30 +44 JlocTaro4yHo NOJIHOE NOHUMAaHUE IPEAMETA, XOPOLUUE 3HAHUS, YMEHUS U OIIBIT
MPaKTHYECKOI AesSTeIbHOCTH, HEOOX0AUMBIE PE3YJIbTaThl 00yUeHHsI CPOPMHUPOBAHBI,
Ka4eCTBO HU OJIHOTO M3 HUX HE OLIEHEHO MUHHMAJIbHBIM KOJIMYECTBOM 0aJlJIOB

25% -49% 15+29 [TpuemieMoe MOHUMaHKUE IPEAMETA, YIOBIECTBOPUTEIbHbIC 3HAHUS, YMEHUS U ONBIT
[PaKTHYECKOI AesSTeIbHOCTH, HEOOXOAUMBIE PE3YJIbTaThl 00yueHHsI CPOPMHUPOBAHBI,
KayecTBO HEKOTOPBIX U3 HUX OLEHEHO MUHMMAJIbHBIM KOJIMYECTBOM 0aJIIOB

0% - 24% 0+14 Pe3ynbraThl 00y4eHHUs] HE COOTBETCTBYIOT MHHHUMAJIBHO JIOCTAaTOYHBIM TPEOOBaHUIM




4. llepeyeHb THNOBBIX 331aHUI

OneHo4HbIe MEePONIPHATHS

le/lMepbl THIIOBLIX KOHTPOJbHBIX 3al]aﬂﬂﬁ

l. Omnpoc

IIpumep sonpocog

1. Tepeuncnute nokasatenu Temiooit skonomuunoct KIC u TIL]

2. PacmmdpoBats 0603HaueHue naposoid Typouns [1T-140/165-130/15

3. Tunsl mapoBbIX KOTJIOB B 3aBUCUMOCTH OT CXEMBI IBIKEHHUS paboyero Tena
4. Haznauenue neadparopHoit yctanoBku TOC

5. Ilytu monamanus mpuMecei B TpakT pabdodero tema TOC

6. Kak paccunrtaTh TpeOyeMBblii HAIIOp MUTATENFHOTO Hacoca?

2. TectupoBanue

Ilpumep mecma no meme «IghghexmueHocms peceHepamusHo20 N0002Peda NUMAmeabHOU 800bl HA
TOC»
IIpumep TecTa no TeMe «PereHepaTHBHBIN NOAOTPeB NUTATEIbHOI BOABLI HA TIC»
1. Perenepanusi nurateabHoii Boabl Ha TIC- 310
1. IOTIOTTHUTENBHOE OXJTAXKACHUE 0TpaboTaBIIero mapa
®  [0JIOrPEB CETEBOM BOJIBI 32 CYET TEIUIa OTPadOTaBIIEro mapa
° oA0rpeB MUTATEILHOMN BO/JIbI TapOM
° Ioaorpen MUTATEeIHLHON BO/JIbI ITapOM, COBEPIINBIINM MCXaHUYCCKYTO pa60Ty
2 B pereHepaTHBHOM LHUKJIe JOOUTHCS TeNJ10BOH IKOHOMHYHOCTH NuKJIa KapHo
®  MOXHO ITpY OECKOHEYHOM YHCIIE TT0I0TpeBaTeneit
e  MOXHO IIPU YHCJIe NOAOTpeBaTesell 0oJbIe 0THOTO
®  Hemb3s
®  MOXHO TOJIbKO NPH CMEIINBAIOIINX MO0 PEBATENAX
3. Henorpe Bo/bl B IOBEPXHOCTHOM pereHepaTHBHOM MO/I0OrpeBaTesie — 3TO Pa3HOCTh TEMIIEPATYP
e | BOJBI HA BBIXOJIE U BXOJIE
®  HACHIIICHUS I'PEIONIETO apa ¥ TeMIIEpaTyphl BOJBI HA BEIXOE MO0 PEBATEIS
e TPEIOLIETO Mapa ¥ HACHIICHUS
e  [1apa U TEMIIEpaTypbl BOJBI HA BXOJIE B OAOTPEBATETb
o HaCBIICHUA I'PCIOIIETO Mapa U TEMIIEPATypbl BOABI Ha BXOJIC B ITOJOIPEBATCIIb
4. TepMoaMHAMHYECKH ONITUMAJIbHON HA3bIBAETCS TeMIlepaTypa MUTATEJIbHOI BOAbI, 00ecneYnBaoas
®  MaKCHMyM OTHOCHUTEJIbHOTO BHyTpeHHero KIIJ]
e MakcuMyM abcosotHoro BHyTpennero KITI IITY
e  MHMHUMYM IPUBEAEHHBIX 3aTpaT
e  MMHUMAJbHBIE IOTEPH TEIUIOTHI B KOHAECHCATOpPE
5. JkoHOMMYeCKH ONTUMAJTBHOM HAa3bIBaeTCs TeMIlepaTypa NUTATEIbHOI BO/ABI, 00ecneYnBaoas
e  MHHUMYM IIPHUBEAEHHBIX 3aTpaT
e  MHHUMAaJbHBINA YAETbHBINA PACX0A TOILUIMBA MO OTITYCKY 3JEKTPO3HEPTUU
e MmakcuMyM Tepmuueckoro KITJ|
e  MUHUMAaJbHBIN pacxoj OCTPOro napa




OneHo4HbIe MEePONIPHATHS

le/lMepbl THIIOBLIX KOHTPOJbHBIX SaHaHHﬁ

e  MMHUMAJIBHBIN PacXoJ TOIUIMBA Ha IEKTPOCTAHLUU
6. MakcHMabHbII BHIMIPLII B TENJI0BOH IKOHOMHYHOCTH PeabHbIX TYPOOYCTAHOBOK 32 CYeT pereHepaTUBHOIO
MojgorpeBa

e (2-3)%

e me meree 30 %

e He Gomee 5 %

o 14-15%
7. JHeprerndeckasi 3Q(PeKTUBHOCTH pereHepaTHBHOIO NoAorpesa Boabl Ha TIC cocToUT B ciaeayomeM:

e  YBEJIIMYUBAETCS TEMIIEpaTypa UTATEIbHON BOJbI
nap pereHepaTHBHBIX 0TOOPOB COBEpIIAET PaboOTy B TypOuHE 0€3 MOTEepH TEIUIOTHI B KOHAECHCATOPE
CHIDKAaeTCs KOJIMYECTBO TEIIOThI, OTBEJCHHON B KOHJIEHCAaTOpe OT 1 Kr mapa
CHIDKaeTCs MOJBe/IeHHasl TEIUIOTa B IIUKJIE
YMEHBILIAETCS Pacxo/l apa Ha TypOHHY

®  YBEJIMYMBACTCS 3JIEKTPUIECKasi MOLIIHOCTh TypOUHBI
8. ®akTopHI, ONpeaeAOINe ONTHMAJIbHOE 3HAYCHHE HeJOTPeBa B pereHepaTHBHOM MOiorpeBaTesie NpH
NPOeKTHPOBAHUH

e  TeMIepaTypa Iperomero napa

e  JaBJCHHUE IPEIOLIETO Mapa

®  PacXoJ MUTATENILHOH BOJBI U €€ JaBICHUE

e  [ICHA TOIJIMBA M CTOMMOCTb MaTepHaa IIOBEPXHOCTH HarpeBa
9. CxeMa cJIuBa JApeHakeil pereHePaTHBHBIX MOAOrPeBaTeIeil, COOTBETCTBYIOIIAsI HAMBBICHIEH TEIIOBOI
3KOHOMUYHOCTH

®  KaCKaJHbII CIUB ApEHaXKeH ¢ oJadeil B KOHIEHCATOP

e  3aKayka JAPEHaXKa B JMHHIO OCHOBHOT'O KOH/IEHCATa Mocie ceds

e  3aKayKa JpeHaka B JINHUIO OCHOBHOTO KOHJEHCAaTa 10 ce0s

e  3aKayKa JpeHa’ka B BbIIIE BKIIOUEHHBII 1O0TpEBATENb
10. TenJioBasi 3KOHOMHYHOCTH PereHePaTUBHOIO LUKJIA C yBeJHYeHHeM THAPABINYeCKOro CONPOTUBJIEHHSA
Tpy0OnpoBo0B 0TOOPOB

e  HE U3MEHHUTCA

®  YBEJIHYHTCA

e  YMEHBIINTCS BCETAA

e  YMEHBIIUTCS TOJBKO B TypOOyCTaHOBKAaxX IEPErpeToro mapa
11. Ilepexoa Kk ABYXCTYNEHYATOMY pereHepaTHBHOMY IIO/IOrPeBY IIPH 3a/IaHHO TeMIlepaType MUTATeJIbHOH BOIbI H
HEH3MEHHOM pacxo/e Napa Ha TypOUHY NOBBIIIAET TEIIOBYI0 3KOHOMUYHOCTB nukiaa ITY, T.k.

e  yBenM4MBaercs paboTa rnapa B MPOMEKYTOUHOM OTCEKE MEXIY 0TOOpaMu

o YBECIMYNUBACTCA KOJIMYECTBO TCIJIOTHI, nepenaHHoﬁ MUTATEIBLHOMN BOJC

e  yBEIMYMBAETCS MOIIHOCTh KOHJEHCAIHOHHOIO IIOTOKA Mapa

e  yBEJIMYMBAETCS MOAOTPEB BOABI B pEr€HEPATUBHBIX MOAOrpeBATEIIX
12. B 10BepXHOCTHBIX pereHePATHBHBIX MOI0rPeTe/ X NIPHMEHSIOT NAPOOXJIAAUTENIH C IEeJIbI0




OneHo4HbIe MEePONIPHATHS

le/lMepbl THIIOBLIX KOHTPOJbHBIX 33}]3Hl/lﬁ

° CHWIKCHUS THUAPABINYCCKOI'0 COIIPOTUBJICHUSA MTOAOTPEBATCIIA
o I/IHTGHCI/I(I)I/IKaIII/II/I TEIIo00MeHa B noaorpeBareiie

o CHIDKECHHUA pacxoa Iapa Ha moaorpeBareiib

o TIOBBIMICHUA TEMIEPATYPBL MMATATSILHON BOJbI

Kontponbnas padota

Ipumepnwiii ounem ons KP:

1. CocTaButh ypaBHEHHS TEMIOBOTO U MaTEPUATLHOTO OaaHca s IeadpaTopa MUTaTeNbHON BOJIbL.

2. 300pa3uth cxeMy OTITyCKa TEIUIOTHI OT CETEBON YCTAHOBKH B cOCTaBe MUHU- T D1

3. CpaBHUTb M3IECPKKHM IPOM3BOACTBA M MX COCTaBISIOIIME Ha BBIPAOOTKY 3JIEKTPO’HEPIMHM W TEIJIOTHI B CHCTEMax
pa3esIbHOrO0 1 KOMOMHUPOBAHHOTO MPOU3BOICTBA SHEPTUHU

3amuTa oT4eTa mno
naboparopHoit pabote

Bonpocnwi:
1. Ha3HadeHHe KOHAEHCATHOrO Hacoca
2. IlpeumyinecTBa KacKaJHOTO CIMBA IpEHaXKa
3. Kakas apmarypa ycTaHaBIMBAeTCS Ha pereHepaTuBHOM nojorpesatene TOC?

4. CpapHute napaMeTphl pabodero Teja 3a CMEIIMBAIOIMM M TOBEPXHOCTHBIM M0/IOTPEBATENSIMU

3aganue

Tlpumep unoueudyanvno2o domauine2o 3a0aHus
Pacyer 5KOHOMUH TOILIMBA NPH KOMOMHUPOBAHHOI BHIPA0OTKE JJIEKTPOIHEPTUH U TENJIOTHI

Iean: onpenenuTs 3KOHOMHIO TOILTHBA NpH pazjenbHoM (KOC miroc koTesnbHas) MPOU3BOICTBE AIIEKTPOIHEPTHU U
Teria 1 koMObunupoBanHoM (TOI]) mpoU3BOACTBE MEKTPOIHEPIHHU U TEIUIA, €CIIM B 000MX BapUaHTax BbIpabaThiBaeMast
ANEKTPUYECKAst MOIIHOCTb , OTITYCK TEIUIOTHI BHEIITHEMY TIOTPEOUTEIIO - OIMHAKOBBI, 8 TAK)KE HAYaJIbHBIC MTAPAMETPHI U
KOHEYHOE JaBJICHHE JJIsl KOHICHCAIIMOHHOH U TeruIo(UKaIMOHHON TypOUH cOBNaaaoT. B TerodukaimonHon TypouHe
BBINOJIHEH HEPEryJIUPyeMblii 0TOOD ISl OTIIYCKA TEIIOThI TOTPEOUTENIO.

HWHCTpYKINH K BHITIOJTHEHHIO.
1. BbINOJIHUTB pacyeT rokazaremnei
1.1. Onpenenuts nokaszarenu paboTh It KKJIO0I0 THUIIA YCTaHOBOK:
Pacxox octporo mapa Ha TypOuHY , KI/c;
Pacxop teroTsl Ha TypOuHy , MBT;
Pacxoj ycroBHOTO TOIUIHMBA B SHEPTETUYECKOM KOTJIE , KI/C;
Pacxoj ycioBHOTo TOIUIMBA B 9HEPTETUYECKOM KOTJIE Ha BEIPAa0OTKY TEIIOTHI BHEIIHEMY HOTPEOUTEINIO, KI/C;
Pacxo/1 yCIOBHOTO TOIUIMBA B SHEPTETUYECKOM KOTJIE HA BHIPAOOTKY AJIEKTPOIHEPTHH , KI/C;
e Pacxoj yCIIOBHOTO TOIUTMBA B BOZOTPEHHOM KOTIIE , KT/C;
e  VYenbHbII pacxo/l YCIOBHOTO TOILIMBA 110 BHIPAOOTKE 3JIEKTPOIHEPIUH
®  yJENBHBIA PacXo]] YCIOBHOIO TOIJIMBA 110 OTITYCKY TEIJIOTHI .
1.2. TlocunTaTh SKOHOMHMIO TETIJIOTHI B CBEXKEM Tape U YKOHOMHIO TOTUIMBA TIPH KOMOMHUPOBAHHOW BBIPAOOTKE 110
CPaBHEHMIO C Pa3JeIbHOM.
1.3. TlocTpoUTh IHEPTETUUECKUE TUATPAMMBI

DK3aMeH

Ilpumep sx3amenayuonno2o burema
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Ol[eHO‘lHLle MEpOoNpUATHSA le/lMepbl THIIOBLIX KOHTPOJbHBIX SaHaHHﬁ

hIeemcTepeTEo 00pazoEaEmE H HAVER
Poccmitcroi $egeparem Braer Nel
$2gepantEOs rOCYAIPOTESHEOS SETOHOMEDS
ofpazozaTer a}'q::lex;::anuamma'o ofpazo IIo JHCITHIITHHEZ HEETPHJIBEFDBEEEHH H pacopele/IeHHAHA

. . reHepallHA 3HeprHH
«H a1moHa TEHEH HOCTeJ0EA TEIECEHITE

Toncian noaxTexmrgecsi vaneepeaTers | HITTD

Kvpe 3
1 | IIpuHuHnHaneHasg cxeMa ['TVY-T3L]. HasHadeHHe 31eMeHTOB. IlapaMeTpsl, | & oan
[I0Ka3aTenH paloTEl, TeOpeTHISCKHH H IeHCTEHTEIBHEIH ITHET.
2 | @aKTOPHI, ONpeNeIdoNIHe BEIOOP pacnpeeleHHOH TeHepallHH SHEPTHH 3 dan
3 | HazHadeHHe npoMneperpeea Ha T'9C H ero 3¢ (eKTHBHOCTE 5 fan
4 | KIT xotna. [ToTepH TEILTOTHL B KOTIE. 5 an
Coctaenm:
« »
KypcoBas pabota Ilpumep 3a0anus Ha Kypcoeyio pabomy

MuHucTepcTBO 00pa3oBaHus U Hayku Poccuiickoii @eaepauun
®denepanabHOE FOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIBHOE YUPEIKACHUE BBICIIETO 00pa30BaHUs
HALOUOHAJIbHBINA UCCJIETOBATEJILCKUI TOMCKUM MOJUTEXHUYECKUA YHUBEPCUTET
Kadenpa Atomupix u TermoBsIx DIEKTPOCTAHITHIA

BAJAHUE
Ha BBIITIOIHEHHE KYyPCOBOH pabOThI 110 AUCLUIIAHE
«lleHTpaau30BaHHAS U pacnpeeeHHAs TeHepalusl YHEPT UM
Bbiaano cTyeHTy rpynimst
Tema paboTs:

MPOEKT TEILIOBOM CXEMBbI TEINIO®UKALIMOHHOM NTY 3JEKTPUYECKOM MOIITHOCTHIO 80 MBT
1.OCHOBHBIE 3AJIAYU ITPOEKTHUPOBAHUM A

1.1. Paccunrats TemoByio cxemy IITY Ha HOMUHAIBHBIN PEXXHUM.

1.2. BeiOpatb BcioMoraTenbHOe 000pyI0BaHHE.

1.2. Pa3paboTarh ¥ HAUEPTUTH PACIIUPEHHYIO TCIJIOBYIO CXEMY.
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2. ICXOHBIE TAHHBIE
2.1.IIporoTun, Ha KOTOPBII HA/I0O OPUEHTHPOBATHCS IPH pa3zpadboTke TerutoBoi cxemsl: [1T-80/100-130/13.

2.2 . HayanpHble napamMeTphl: JaBIEHUE 13 Mlla;
TeMIepaTypa 570 °C.
2.3.KoHeuHoe aBieHue 0,005 MIla.

2.4. TemmepaTypa nHTaTeabHON Boabl — 240 °C.
2.5. KonnuecTBo pereHepaTHBHBIX NOJOrPEBaTeNel U UX NOAKIIOYEHHE K 0TOOpaM— 110 IPOTOTHILY.
2.6. [laBnenue B geasparope - 0,65 Mlla.
2.7. JIonOJHUTEBHBIE JICMCHTHI:

2.7.1. PacumpuTens U OXJIaJUTeNIb HENpepbIBHOW poayBKH. [1ap u3 pacmmpurens 1 1o6aBoyHas BoAa 13
OXJIaJUTeNsl IPOAYBKU — B OCHOBHOM Jieasparop.

2.7.2. Tpexcrynenuaras cereBast ycraHoBka (I[1C-1+I1C-2+[1b). CnuB npeHaxa — KackaaHbli, 13 HykHero I1C-1 — B
TOYKY CMEIIEHHS (CM. IIPOTOTHUII).
2.8. OTHycK TemnoTsl

2.8.1. Tennosas Harpyska norpeourens 100 MBT, oriyckaercst ot IIC-1, IIC-2 u [1b. TemnepaTypa npsiMoii ceTH -
135 °C, o6patnoii cetn - 45 °C. JlaBnenue B BepxHeM oTomATENBHOM 0T00pe (Ha I1C-2) 0,1 MIla. ITogorpes B IIC-1 u I1C-2—
PpaBHOMEDHBII.

2.8.2. IIpon3BoacTBEeHHAS HATpy3Ka — OTCYTCTBYeT. [laBiieHue B peryIupyeMoM IpOou3BOACTBEHHOM oTOope 1,3
MlIla.
2.9. JlonomHUTENbHBIE YCIOBHUS.
Buytpennnit orHocutensHsiit KITJL YH/ - 0,75.
2.10. ToryIMBO — yTOJb.
2.11. Tum xoTNa — ¢ €CTECTBEHHON IIUPKYJISIIHEH.

3. PACYHETHAS YACTb
3.1. YTO4YHUTH COCTaB U MapaMeTphbl IPUHLIUIHAIBHON TEIIIOBOM CXEMBI C pPyKOBOAUTEINIEM.
3.2. PaccunTaTh NPUHUMIHAIBHYIO TEIIOBYIO CXEMY.
3.3. BBIYMCIUTD TIOKA3aTeNN TEIUIOBOH SKOHOMHUYHOCTH 3HEProOIIoKa.
3.4. BriOpats o0opyaoBaHue.
4. TPAOHNYECKAS YACTDb
4.1. Pa3BepHyTas TeIuioBas cxema TypOOYCTaHOBKH
5. PEKOMEHJAYEMAS JIMTEPATYPA

5.1. Peoxkun B.S. TeroBbie anekTpudecKue CTaHmuu. - M.: DHeproaromusnart, 1987.
5.2. Tupmdensa B.4., Mopo3os I'.H. TemnoBsle anekTpruueckue cTaHiuu. - M.: Dueprust, 1973.
5.3. Crepman JI.C., [llapxoB A.T., Ternun C.A. TemnnoBele ¥ aTOMHBIE AJIEKTPOCTaHIMU. - M.: OHeprus, 1982.
5.4. Emuzapo JI.I1. TerosHepreTuueckrue yCTaHOBKU AJIEKTPOCTaHIUM. - M.: DHeprousaar, 1982.
5.5. TemioBble W aroMHble dnekTpudeckue cranimu: CrpaBounuk/ [Tox oo pen. wi.-kop. AH CCCP B.A.I'puropsesa,
B.M.3o0puna. -M.: DHeproaromusaar, 1982.
5.6. Puskun C.JI., Anekcannapos A.A. Teropusnueckre cBOMCTBa BOJBI M BOJSIHOTO Napa. - M-JI.: Dueprus, 1969.
5.7. Meronudeckre yKa3zaHH IO pacdeTy Iokaszareneil paboTsl anekrpoctanimii. A.M. AnToHoBa, A.B. Bopo6ses. — TIIVY,
2001.
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5.8. Boiiko E.A. TeruioBble siieKTpHueckue cTaHUMM (TMapoTypOuHHBIE 3Hepretuueckue ycraHoBkn TOC). CrpaBoyHoe
mocobue / E.A.Botiko, K.B. Baxxenos u np. Kpacuospck UIIL KI'TY, 2006. 152 c.

Cpok cnauu 3aKOHYCHHOM PabOTHI

3a11aH1/Ie TNIPUHAJ K UCIIOJTHEHUTIO CTYACHT

PykoBoguTens mpoeKTHPOBAHNUS / /" "

+ NX08

XGB@
\V(

[MpuHnmnuaneHas TemioBas cxema Typooycranosku I[1T-80/100-130/13 (mpoTtoTwm)

KypcoBoii npoekt

Ipumepnwiii nepeyerb 60NPOCO8 0151 NOO2OMOBKU K 3aujume Kypcos8o2o NPOeKma.:
1. Ilens pacdera TEIUIOBOI CXEMBI YHEPTOOIOKa.
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Kakue crioco0Obl MOBBIIIEHUS TEMJIOBOH 3KOHOMUYHOCTH PEAIN30BaHBI IIPH POEKTUPOBAHUN TEIUIOBOI CXEMBI?
Kak onpenensiercs TeMnepaTtypa BOABI 3a OJOTPEBATENEM, TOJKIOUEHHBIM K X0JIOJHON HUTKE IpoMIieperpena’?
Kak HaliTH BHYTPEHHIOIO MOIITHOCTH, BEIpa0aThIBaeMylo B TypOHHE ITapoM MPOHU3BOACTBEHHOTO 0TOOpa?
[TpenMymiecTBa MHOTOCTYTIEHYATOTO PEr€HEPATHBHOTO MOJOTPEBA IIUTATEILHOM BOJIBI IO CPABHEHHMIO C
OJTHOCTYTICHYAThIM.

A

6. Kak Bp1Opan oT6Op I MOIKITIOUEHHS CETEBOTO TIOAOTPEBATENS B TypOUHE C HEPETryINPYEMBIM OTITYCKOM TETUIOTHI?
7. [To xaxuM mapameTpam BEIOpaH ApEHAKHBIN HACOC B cXeMe?

8. Kak onpenenuts 3HTANBINIO TTapa B 0TOOpE TypOMHEI IIPH 3aJaHHOM JaBJICHUH?

9. 3anucaTh ypaBHEHHE TEIJIOBOTO 0ajlaHCa OJHOTO U3 3JIEMEHTOB MapOBOSHOTO TPaKTa

10. Uro o03Ha4atoT OYKBBI U HU(PHI B TUTIOpa3Mepe PEreHEPATUBHOTO MOI0rpeBaTes?

11. [TokazaTh 0OpaTHBIN KiIanaH Ha 0TOOpax TypOUHBI U TIOSICHUT €ro Ha3HaYeHHe.

12. Hasznauyenue paciumpuTesst HepepbIBHOM NPOyBKU

13. Kaxkas apmaTypa n300paxkeHa Ha JieadpaliMOHHON YCTaHOBKe?

14. Hasnauyenue ocHoBHOTO 3%ekTopa (O2). [I[pokoMMeHTHpOBaTh 0003HAYECHUS TOTOKOB B cXeMe BKiIroueHus O3.

Kak nocuuTarh yenpHbIA pacxo/] YCIOBHOTO TOIJIMBA 110 OTIYCKY AJICKTPOIHEPTHHH?

5. Meroanyeckue yKa3aHus 10 Npoueaype OLeHUBAHUSA

OueHoYHbIE MeponpusaATHs

l'[poue):lypa IPOBEACHHUH OLCHOYHOI'0O MEPONIPUATHA U He00X0AMMbIe METOIHYECKHE YKazaHus

1. TectupoBanue Kpurepumn oueHuBaHus:
MaxkcuManbpHOE KOITUYECTBO 0AJIJIOB 32 TECT - 3a4a€TCs
2. KonrpomnbHast pabota KonTpossHast paboTa MpOBOAMTCS B Yachl ayAUTOPHON padboThl. OO0yJaronuecs MoayJyarT 3aJaHus 1JIsl IPOBEPKH YCBOCHUS

npoiizieHHoro Marepuana. Pabora BBIIOJIHAETCS B TUCBMEHHOM BHJIE U cAaéTcst npernoaBareiito. OLEeHUBaIOTCs BlaJIeHue
MaTepuajioMm 1o TeMe pa6OTbI, AHAJIUTUYCCKUC CHOCO6HOCTI/I, BJIaICHUEC MCTOJaMU, YMCHHS U HABBIKH, HeO6XOI[I/lMI)Ie JJIs1
BBINOJIHEHUS 3a1aHNiH. BapuaHT KOHTPOJIBHOM paboTy ONpeessieTcsl CTporo npernojgasareneM. [leper BeIoIHeHHEM
KOHTPOJILHOH padoTHl HEOOXOMMO U3YyYHTh COOTBETCTBYIOILIHE Pa3/Iebl OCHOBHOW M JOTOJHUTENBEHOMN JINTEPATYPHI.

B koHTpOJIbHO paboTe OLIEHNBAETCS TEOPETHYECKas! ITOITOTOBKA 110 pa3ziesaM AUCHUIUIMHEL U TPAKTHYECKUE YMEHUS U
HABBIKH [IPOBEACHUS PEIICHUS MPAKTHUYECKIX 3a/1a4. B Ouiere mpucyTCTBYIOT 2-4 TEOPETHYSCKUX BOTIPOCA.

CymmapHoe koimdaecTBo 6amios — 10.

CryneHTHl OTBeUaloT Ha 4 Bompoca Oniera, MpernoiaBaTelb OIEHUBAET COTI. KPUTEPHSIM.

KpuTtepuu oneHnBanus (I OTBETa Ha KaXKABIH BOIPOC):

. IIpogeMoHCTpHUpPOBaH BBICOKHII YPOBEHB BIAJICHHUS MAaTEPHUANIOM, OTBETHl pPa3BEpHYTHIE, C HCIIOIB30BaHUEM
npo¢heCCUOHATIBHON TEPMUHOJIOTHH, 3a/ia4ya PellieHa MOHOCThIO, MPABIILHO BhIOpaHa MeToauKa pacyera — (80-100) % ot
MaKCHUMaJIbHOTO 0ajuia 3a BOmpoc.

° IIpogeMoHCTpUPOBAaH XOpOWIMII YpOBEHb BIAJACHUS MAaTEepHaJiOM, OTBETHl pPa3BepHYThIE, C HEOOIBIIUMHU
HEeIoCTaTKaMH C WCIIOJb30BaHHEM NpPO(ecCHOHANBPHONH TEPMHMHOJIOTHH, 3ajladya pelleHa IOJHOCTBIO, C HEOOJBIIUMHU
HEJOCTATKAMU HJIM C HE3HAYUTEIBHBIMU OIMUOKaMHU B BeIYHCICHUAX — (60-70) % OT MakcHMallbHOTO 0ajia 3a BOIPOC.

. [Tpo1IeMOHCTPUPOBAH YAOBJICTBOPUTEIBHBIN YPOBEHD BIIaJICHHSI MATEPHAIIOM, OTBETHI COJIEPXKAT CEPhe3HbIC OIIHOKH
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WM HETOYHOCTH, 3aJaya pelrieHa He MOJIHOCTBIO WM C CEPhE3HBIMHU OIIMOKaMU, HETPaBUIBHO BEIOpaHa METOIMKA PEIICHNS,
TMIpeCTaBJIeHbl HEKOPPEKTHBIE BhIpakeHHs1 popmyd — (40-50) % ot MakcumabHOTo Oania 3a BOIpoC.

. [TponeMOHCTpUPOBaH  HEYAOBJIETBOPUTEIBHBIH  YpPOBEHb  BJIAJCHUS ~ MAaT€pPUaOM, OTBETHI  COJEpXKaT
MIPUHIUTIIHATIBHBIE OIMOKH, 3a1a4da He perieHa— oT 0 1o 30 % oT MakcuM. Oarra.

3. 3amuTa 0TYeTa MO CryZneHT nojy4aeTr AOIyCK K padoTe nepes e€ BIIIOJIHEHHEM B Havajle 3aHsTHs, yCTHO OTBEYasl Ha 3apaHee IOArOTOBJICHHbIC
11a6opaToOpHOi paboTe BOIIPOCHI, IPEIOCTABIISIET KOHCIIEKT JIaA00paTOPHOM paboThI, B KOTOPOM KPAaTKO M3JI0KEHBI TEOPETHYECKUE OCHOBBI,
chopMyIHpOBaHa 11eb PadOTHI, IPUCYTCTBYET CXEMa pacCMaTpHBacMOro 00bEKTa, aJITOPUTM BBITIOIHEHHUS pabOTH,.
[To oxoHuaHnM 1a00PaTOPHON pabOTHI CTY/IEHT CJIAET OTYET B COOTBETCTBHHU C TPEOOBAHHUSIMH, B KOTOPOM ITPHUBE/ICHBI
HCXOJHBIC JaHHbIE, CXEMa, MOPSIOK BBITIOJIHEHHS, PE3YIIbTaThl PACUETa MM SKCIIEPUMEHTA, BBIBOABI IO OTACIBHBIM
3aJ]aHUsIM U B IIEJIOM 110 JIabopaTopHO# paboTe.
3amuTa IPOBOAUTCS YCTHO NPH caade roToBoro oTuéra. [IpenoxasaTens 3a1aeT BONPOCH, KOTOpBIE C(HOPMYITUPOBAHBI B
KOHIIE METOANYIECKUX YKa3aHWUH, a TaKXKe BOIIPOCHI MO MPEICTABICHHBIM B OTUETE CXEMaM, XapaKTEpPUCTUKaM 000pyI0BaHUs,
€ro rmapaMeTpaM M pe3yibTaraM pacueTa (3xcrepuMenTa) . [Ipu Heo6X0IMMOCTH, BOIIPOCH MOTYT OBITH Pa3OUTH Ha
TIOJJBOIPOCHI MY JOTIOTHEHbBI HABOAALIMMH IIPUMEPaMU.
Kpurtepuu ouenusanmusi, B % 0T o01eii cymmbl 6a,17108 3a JIP:
Jomyck k mabopatopHoit pabore — 20 % Oasia.
Otuer o nabopaTtopHoii padote — 55 %.
3anmra gabopaTopHoi padboTel — 25 %.
4, 3ananue O3HaKOMbBTECH C 3aJlaHUEM U TPEOOBaHUSIMH K OTUETY.
CocraBbTe OTBET Ha 3aJlaHNE B COOTBETCTBHH C TPEOOBAHUSAMHU K OTUETY U KPUTEPHUSIMH OLICHUBAHMS.
Kpumepuu oyenusanus evinonnennoti pabomuol
Makcumansvroe konuuecmso 6annos 3a pabomy — yKa3blBaeTcs IIPH BbIaYe 3aIaHUs
1. IIpaBuibHocTh pacuera — MakcuMyM 80 % OT MakcHMalIbHOTO Oasia.
e Bce pacdeTs! BBIIOJIIHEHBI € TOTPEITHOCTHIO BBIXOIHBIX ITapaMeTpoB — He Ooiee 2 % - 3,2 Oamna.
e  EcTb HeOOJBIINE TOTPEITHOCTH PACUeTa, MaJIO BIUAIONINE Ha pe3yibTaT — cHmkernne Ha (0,5-1) 6amna.
e ['pyObie ommOKH, BIHSIONINE HA pe3ynbTaT — 0 Oauios.
2. Odopmaenne padorsl — MakcumMyM 20 % OT MakCHMaJbHOro  Oaia, BBICTABISAETCS IIPU OTCYTCTBUH
CYIIECTBEHHBIX 3aMEUaHH 110 0(OPMIICHHIO 3aaHusL.
Tpebosanusn k oghopmnenuio:
e [IpuBenena nmocnenoBaTeIbHOCTh paciyeTa ¢ KOMMEHTApUsIMHU, pacUeTHBIMH (pOpMyIamMu, MOJCTaBICHHBIMU
3HAYEHUSAMH, C YKa3aHUEM /1. U3MEPEHHS.
® BrpBoabl U Tpaduueckue H300pKEHUS OTPAKAIOT  KOJMYECTBEHHBIE (2 HE TOJHKO KauyeCTBEHHBIC)
pe3yIIbTaThl pacyeTa.
2. DK3aMeH OK3aMeH

OK3aMeH NPOBOAWTCS B YCTHOM MIIM MICEMEHHOM (opme 1o O6miieTtam, B KOTOPBIX COIEPIKaTCs BOIIPOCH! (3aJaHHA) TI0 BCEM
TemaM Kypca. OOyuaronemycs 1aércsi BpeMst Ha NoAroToBky. OuieHuBaeTcs BiIajIeHHE MaTepHalioM, ero CHCTEMHOE
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OCBOCHHE, CIIOCOOHOCTh IPUMEHSITh HYXKHBIC 3HAHUS, HABBIKK W YMEHUSI ITPH aHAITU3E MPOOIEMHBIX CUTYAIHH U PEIICHUH
MPaKTHYCCKUX 3aaHuil. OCYIIeCTBISIETCS B COOTBETCTBUU ¢ [1oJI0XKEeHHEM O TIPOBEICHHH TEKYIIIETO KOHTPOJIS U
poMexyTouHOH aTTectanmuu TIIY. B Ouiere omeHuUBaeTcs TeopeTHIecKas IMOATOTOBKA IO pa3zeiiaM JUCIUTUINHEL B
OmieTe IPUCYTCTBYIOT 5 TEOPETHUECKUX BOIIPOCA IO OCHOBHBIM pa3fiefiaM TUCIIHIUTHHEL.

Kpurepuu oueHuBanus:

. CTYICHT TIOJIHO PAaCKpBUI COJEpKaHWE Marepuana B oObeMe, HPeAyCMOTPEHHOM MPOrpaMMON H y4eOHUKOM;
M3JIOKWII MaTephall TPaMOTHBIM S3BIKOM B HEOOXOIWMOMW ITOCIEIOBATEIBHOCTH; IMPOICMOHCTPHPOBAT YCBOCHHE paHEe
M3YYEHHBIX COMYTCTBYIOUINX BOIPOCOB, OTBEYAI CAMOCTOSTEIRHO 0e3 HaBOAIINX BOMPOCOB npenonaBatens . UrToro — 18-
20 6aJ10B.

L] OTBET B OCHOBHOM COOTBCTCTByeT Tpe6OBaHI/ISIM Ha OTJ'II/I‘-IHyIO OTMeTKy, HO HpI/I 3TOM CyI_[ICCTByeT OOIUH Hu3
HEJOCTATKOB: JIOMYIICHBI OJWH-TIBA HEJOYETa IPH OCBCIICHHH OCHOBHOTO COJEp)KaHHS OTBETa, WCIPABICHHBIC IIO
3aMEYaHHUI0 PK3aMEHATOPa; NOIYIIeHa OIMOKa WK 0ojiee IBYX HEIOYETOB IIPH OTBETE Ha BTOPOCTEIICHHBIC BOIIPOCkL. UTOT0
—14-17 6a10B

. B TIPOIIECCE OTBETAa HETIOJNHO WM HETMOCIEAOBAaTEIIFHO PACKPHITO COJNEp)KAHWE MaTephalia, HO IOKa3aHO olIee
MMOHMMAaHUE BOIMpPOCa W TMPOJCMOHCTPUPOBAHBI YMCHHUS, IOCTAaTOYHBIC [UIS JalbHEHIIEr0 YCBOSHHS MPOTPaMMHOTO
MaTepHualia; CTyJIeHT HE CMOT MPHUBECTH MPUMEPHI IS MPOSCHEHUS TCOPUU; MPH U3IOKECHUH TECOPETUYECKOTO MaTepHualia
BBISIBJICHA HEJIOCTATOYHAs C(POPMHUPOBAHHOCTh OCHOBHBIX kKomrereHni. Utoro — 11-13 6anos.

®  CTYJCHT HE CMOT PaCKPBITh TCOPETUIECKOE COJICPKAaHIE MaTepralia B MUHIMAJIbHOM 00beMe, PEeIyCMOTPEHHOM
[IPOrpPaMMOii; OTCYTCTBYET MMOCIIECI0BATEIBHOCTD U3JI0KEHHE U YIIOTpebIeHne HeoOoxoanmoi tepmunonorun Utoro
—0-10 6ay10B.

w

Kypcosas pabora

3amuTa KypcoBOTO MMPOEKTA OCYIIECTBIIETCS B KOMUCCHH U3 2-4 4eloBeK B COOTBETCTBHH C [lonoxeHneM o poBeieHNN
TEKYLIEro KOHTPOJISl M MPOMEKYTOUHOU aTTectauuu TIIY

OtBer oueHuBaetrcs om 60 0o 45 6annoe, B TOM ciiydae, €CIIM OTBET COOTBETCTBYET CIEAYIONIUM KPUTEPHUAM:
CTYZAEHT INOJHO PAacKpbll OTBET HA BOMPOC B 00BEME, MPEAYyCMOTPEHHOM IPOrPaMMOM M YYCOHMKOM; OTBETHJ Ha
BOIIPOCHI I'PaMOTHBIM SI3BIKOM B HEOOXOJIHMMOMW IOCIENOBATENIBHOCTH; NPOAEMOHCTPUPOBAI 3HAHHE TEOPETHYECKOMN
nmporpaMmalI, MOJ0KEHHONU B OCHOBY MNPOCKTHPOBAaHUSA, IMMOKa3aJl HABBLIKK BJIaJCHUA MCTOJUKaAMU pacucTa TEIIOBOM
CXEMBI U, BBIOOpa 000pyA0BaHMsI, IPOJIEMOHCTPUPOBAII 3HAHUE HOPMATUBHOW JIOKYMEHTALlUU, OTBEYaJl CAMOCTOSTEIbHO
0e3 HaBOASIIMX BOINPOCOB NpenojaBareisi. Bo3MOXXHBI OJHA-ZBE HETOYHOCTH NPH OCBEIIEHHH BTOPOCTENEHHBIX
BOIIPOCOB.

OtBet oueHuBaercsi om 44 0o 30 6annoeé B TOM citydae, €CIM OTBET B OCHOBHOM COOTBETCTBYET TPEOOBaHHUSM Ha
OTIMYHYIO OTMETKY, HO IIPH ATOM CYIIECTBYET OJUH M3 HEJOCTATKOB: JOIYyIIEHBI OJNH-IBA HEAOYETa MPH OCBEIICHUU
OCHOBHOTO COJICP’KaHUS OTBETA, MCIIPaBICHHBIEC 110 3aMEYAaHHIO dK3aMEHATOpa; AOMYNIeHa OomIMOKa mwin 0onee OBYX
HEJI0YETOB NPU OTBETE HA BTOPOCTENEHHBIE BOMIPOCHI.

OtBer oneHuBaercs om 29 0o 15 6annoée B TOM cilydae, €CIM B TIpOIECCe OTBETAa HEMOJIHO WU
HEMOCJIEeA0BATEIbHO  PAacKphITO COIEep)KaHWe MaTepuajia, HO IIOKa3aHo ofllee [OHMMaHHEe BOIpoca U
NpoOACMOHCTPUPOBAHBI YMCHUSA, NJOCTATOYHBIC IJIA ﬂaﬂbHeﬁlHeFO YCBOCHHUA NpOorpaMMHOIo Mmartepualia, CTyYACHT HE
CMOT' MPUBECTU TNPUMEPHLI JId TPOACHCHUA TCOpPUHU, IMPU HUIJTOKECHHUU TEOPCTHUYCCKOIo MaTe€pualila BbISIBJICHA
HeJJ0CTaTo4YHast CHOPMHUPOBAHHOCTH OCHOBHBIX KOMIIETCHIIHH.

OTBeT OLICHUBAETCS KaK Heyoosnemeopumenshulii (MeHee 15 6ajuioB) B TOM cilydyae, €CJIM CTYJ€HT HE CMOT
OTBETUTH Ha OOJBIIMHCTBO BONPOCOB M HE NPOJAEMOHCTPHPOBAII TEOPETHUYECKHE 3HAHUS M IPAKTHUECKUE HABBIKU




Ol[eHO‘lHLle MEpOoNpUATHSA l'[poue)lypa NMPOBEACHUA OLICHOYHOI'0O MEPONIPUATHSA H HeOﬁXO}Il/lele METOANYECKHE YKa3aHUuA

BBIIIOJIHCHUS ITPOCKTAa B MUHUMAJIBHOM O6T)CM€, npeaycCMOTpCHHOM HpOFpaMMOﬁ; OTCYTCTBYCT IOCJICA0BATCIBbHOCTD
HU3JI0KCHHUEC U yHOTpC6J’[€HI/I€ H€O6XOHHMOI>'I TEPMHUHOJIOTHUHU; BCE OTBCTHI COIPOBOKAAIOTCA HABOAAIIIMMU BOIIPOCAMHU
YJICHOB KOMHUCCHMH.
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