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1. Poab qucuuniauabl «TenioBble 1 aTOMHBIE YJIEKTPUYECKHE CTAHIIMUY

DJ1eMeHT . .
. MHInKaTOPHI AOCTHIKEHHSI KOMIeTeHIUiT CocTaBisiionye pe3yJbTaToB 0CBOEHHS (JIeCKPUNITOPbI KOMIETEHIH i)
o0pa3oBaTeJbHOM Kon
HaumenoBanue
MPOrpaMMbI Cemectp KOMIIeTeHI{HH
KOMIIETeHIU HanmeHoBaHWe HHANKATOPA
(AMCHUNJINHA, TPAKTUHKA, Koa unauxkaropa Kon HauMeHoBaHue
JOCTHKEHUSI
I'HA)
Crocoben Brnaneet onbiTOM pacuera napaMeTpoB U rokasaTeneit
MK(Y)-2.B1
aHAIM3UpOBaTh TEIIOYHEPTeTHUECKUX YCTAHOBOK U UX 000PYIOBaHUS
Jlenaer BBIBOAIBI 00
3(hHEKTUBHOCTD .
3¢ PEKTUBHOCTH TEXHOJIOT Ui YMeeT paccuuThIBaTh MapaMeTPhl M MOKA3aTenn
COBPEMEHHBIX peoOpa3oBaHus SHEPTHU IR(Y)-2.91 TEIUIOPHEPTETUYCCKUX YCTAHOBOK M UX 000PYyAOBaHHS
MK(Y)-2 TEXHOJIOTHI N.IIK(Y)-2.1 peobp P
TOIINBA B
npeoOpa3oBaHus
TCIIOSHCEPTCTHHICCKIX 3HaeT OCHOBHBIE TEXHOJIOTHH MPeoOpa3OBaHKs SHEPTHH
OHCpIHH B CTAaHOBKaX NK(Y)-2.31
SHEPreTHYECKHX y TOIINBA B AIEKTPHYCCKYIO SHEPTHIO
YCTAHOBKAX
Ipumensier npu Buazeet ombITOM MCIIONB30BaHHS OCHOBHBIX 3aKOHOB U
KOHCTPYUPOBAHUU 3HAHHUE IK(Y)-5.1B1 YPaBHEHMH MPOLIECCOB, TPOUCXOAAIIUX B
3aKOHOMEPHOCTEH MPOLIECCOB, TEIJIOIHEPIeTHUECKHUX YCTaHOBKAX
WLIIK(Y)-5.1 NPOHCXOIAMINX B IIAPOBBIX TK(Y)-5.1V1 ‘YMeeT ucnosnb30BaTh OCHOBHBIE 3aKOHBI U ypaBHEHHS
KOTJIax, MapoBBIX M Ta30BbIX ' IIPOIIECCOB, MIPOUCXOAMMUX B 000opygoBanuu TOC
TypOUHax,
TeIIOMEXAHUYECKOM TIK(Y)-5.131 3HaeT 3aKOHOMEPHOCTH HPOLECCOB, IPOUCXOAANINX B
obopyzosarmy 1 TAC B nenioM obopynoBanuu TOC U 3JEKTPOCTAHIMHU B LEIOM
Brnajieet onbITOM MOCTAHOBKY 3a/1a4H, IPOBEACHHS
IK(Y)-5.2B1 pacueToB TEIUIOBBIX cxeM u obopynoBanus TOC u
QHAIM3a PE3y/IbTATOB
YMeer Jenath OCTAaHOBKY 3a/a4H, PACCUUTHIBATH
TenJoBbie H aTOMHBIE BeImnonHsier TexHuUecKHe
9 TIK(VY)-5.2V1 TEIUIOBBIE CXEMBI U JIeMeHThI 00opynoBanus TOC u
3JIeKTPHYeCKHE CTAHIUU N.IIK(Y)-5.2 pacyeTsl 2IEMEHTOB
CriocobeH AHAIM3UPOBATH PE3YIbTAThHI
obopynoBanus 1 TOC B uenom
MPOEKTHPOBATH 3HaeT NPHHLHIbI ITOCTAHOBKH 33141, METOJUKH
00BEKTHI TIK(Y)-5.231 anroput™sl pacuetoB TOC u ee 060pynoBaHHs
TIK(Y)-5 TEIUIOAHEPTeTUKU U ' (ITapoBBIX KOTJIOB, TAPOBBIX U Fa30BbIX TYpOUH
TEIUIOMEXaHUYECKOEe TEIUIOMEXaHHYECKOro 000py10BaHHs)
obopynoBaHue Brageer onbIToM 000CHOBaHUS MPOCKTHBIX PELICHHUH
TEIIOBBIX TIpUHIMAET ¥ 0GOCHOBBIBAET MK(Y)-5.3B1 pH paspaboTke obopynosanus TOC (mapoBble KOTIIHL,
SJICKTPOCTAHIIHH KOHKPETHBIC TEXHUYECKHE napoBble TypOUHbI)
WLIIK(Y)-5.3 pelieHus npu pagpa60TKe VYMmeer 000CHOBBIBATH IPOCEKTHBIC PECHICHUS IIPU
JIK(Y)-5. o6opynosanns TOC (mapoBbie TIK(Y)-5.3Y1 paspabotke o6opynoBanus TOC (mapoBble KOTIBI,
KOTJIbI, IAPOBBIE U Ira30BbIE TapoBbie U ra30Bbie TYPOHHbI)
TypOuHbI) TIK(Y)-5.331 3HaeT KPUTEPHH BBIOOPA IPOCKTHBIX PEIICHHN IPH
' coznanuu TOC u ux o6opynoBaHus
Brazeer OnbITOM y4eTa yCclIoBuii paboTel 000pyI0BaHNUs
IK(Y)-5.4B4 .
. TOC npu 060CHOBAHUH MPOCKTHBIX PEIICHUIH
VYuuThIBaCT BANSHUC YCIOBHI =
aBoTb1 0Bopyiosams TAC Ha Ymeer 0OBSICHSATS BIUSHAC YCIOBHIT paGOTHI
W.IIK(Y)-5.4 P TIK(VY)-5.4V4 o6opynoBanust TOC Ha NpHHUMaeMble KOHCTPYKTHBHbIC
HPUHUMAaEMbIe
peIIeHUs
KOHCTPYKTHBHBIC PEIICHHUSL. 3 o o oC
HACT BIMSIHKE YCIOBHH paboThl 000pyI0BaHUS Ha
TIK(Y)-5.434 Y P Py

NPUHUMACMbIC KOHCTPYKTUBHBIC PECILICHUSA




2. INoka3zaTesu U MeTOALI OLICHUBAHUSA

Ilnanupyemble pe3yIbTaThl 00YYEHHs M0 JHCHHILINHE

Kon HHAUKATOPA 10CTHKCHUSA

HaumenoBanue pa3aeja TMCHHITUHBI

MeToabl OLIeHMBAHUS

Kox HaumenoBanue KOHTPOJIMPYeMOi KOMIEeTeHIUH (OLeHOYHBbIE MePONPHUSATHS)
(1M ee yacTH)

P11 3HaTh OCHOBHBIE TEXHOJOTHH N.IIK(Y)-2.1 1. Pore TOC u ADC 6 cmpykmype | 3ammra oT4eTa 10 JJAOOPATOPHOM
TPaHCIIOPTHPOBKH U MPEOOPa30BaHMUs IHEPTUU MONIUBHO-IHEP2EMUUECKO20 KOMIIEKCA pabore, 3a1aHKE, OTPOC, JICKIHsI
TOIUTUBA, IPUHIIUIT JCHCTBUS U YCTPOHUCTBO 2. Cnocobul noswluLeHUsl mennoeot 0 MOJTYJIF0, TECTHPOBAHUE,
OCHOBHBIX JIEMEHTOB TEXHOJIOTHYECKUX CXEM axonomuunocmu TOC u A9C KOHTpOJIbHasl paboTa
ANEKTPUYCCKUX CTAHI[HIMA 3.  Kombunuposannas sbipabomka

anexmposuepeuu u mengomuvl Ha TOC u
ADC

4.  Peoxcumvt pabomur TOC

5. Texnuko-sxonomuuecxuil 8b100p
cmpykmypul u napamempog TOC u ADC

PJ12 3HaTh KPUTEPUHU U CITIOCOOBI JOCTIKECHUS N.IIK(Y)-2.1 1. Kombunuposannas evipabomka | 3amuTa OTYETa MO JabopaTOPHOH
SKOHOMUYHOCTH U HAICKHOCTH anekmposnepeuu u meniomol Ha TOC u | paboTe, 3aaaHNE, ONPOC, JCSKITHI
MTPOU3BOICTBA ANEKTPOIHEPTUU U TEIUIOTHI 49C 110 MOAYJIIO, TCCTUPOBAHME,
Ha TOC u ADC 2. Peowcumor pabomer TOC KOHTpOJIbHAsI paboTa

P13 Bnagers MeTOoqUKaMu pacdeTa TEeIIOBBIX N.IIK(Y)-5.1 1. Paseepuymas mennoeas cxema 3amura oT4eTa, TECTUPOBAHHE,
cxeM, BeIOopa obopynoBanus TOC u ASC, 2.  Texnuxo->3KoHOMU4eCKuil 6b100p 3a/laHue, JICKIHA 110 MOLYJIIO
OTIpe/IeNICHsI TTOKa3aTeNel X paboThl N.IIK(Y)-5.2 cmpykmypul u napamempog TOC u AOC

PJ14 IIpoBouTH aHaTN3 00OCHOBAHUS U BHIOOpA N.IIK(Y)-5.3 1. Cnocobwi NnoBblULeHUSL menyosou 3ammra oT4eTa, TECTUPOBAHUE,
HPOEKTHBIX perieHuii mpu cosaanuu TIC u axonomuynocmu TOC u ASC 3a/IaHue, JIEKIUS 1O MOIYJITIO
000py10BaHHS NIIK(Y)-5.4 3. Texnuxo-sxomomuyecxuil 8b160D

cmpykmypul u napamempog TOC u ADC




3. IlIkajga oneHuBaHUA

[Topsimox opraHU3alMy OLIEHWBAHUS PE3YJIbTaTOB OOYyUEHHUS B YHUBEPCHUTETE periiaMeHTHPYeTCs
OTJINbHBIM JIOKAJIbHBIM HOPMATUBHBIM aKTOM — «CHCTEMa OLIEHWBAHUS PE3YNbTATOB OOyUCHUS B
TomckoM monmuTexHudeckoM yHuBepcutere (CucteMa olleHUBaHUsA)» (B IEUCTBYIOMICH PEAAKIIAN).
Hcnonb3yercss OauIbHO-pEHTHUHTOBAs CUCTEMa OIICHUBAHUS PE3yNbTaToB oOyueHus. Mroroas
OIICHKA (TpaauIlMOHHAs W JIMTEPHAs) MO BHUAAM y4eOHOH IeATeIbHOCTH (M3y4YCHHE TUCITUTLINH,
YUPC, HUPC, kypcoBoe NpOEKTHPOBAHME, MPAKTUKH) ONpeAenseTcs CyMMOW OamioB 1O
pe3ysbTaTaM TeKYIIEro KOHTPOJIS U MPOMEXKYTOYHOM aTTecTaluu (MTOroBasi peUTHHIOBAasl OL[EHKA -
makcumyM 100 6amioB).
PacrnipeniesieHrie OCHOBHBIX U JIOMOJHHUTENBHBIX OalsIOB 3a OLEHOYHBIE MEPONPUSTHS TEKYILIETo
KOHTPOJS W TPOMEXKYTOYHOM aTTECTAllUd YCTAHABIMBACTCS KAaJCHAAPHBIM PEUTHHT-TUIAHOM
JTUCIUIIAHBI.

PexoMenyemas 1kana st OTACIbHBIX OIIEHOYHBIX MEPOIPHUATHI BXOJTHOTO M TEKYIIETO

KOHTPOJIS
% CooTBeTCTBHE
BbINOJIHEHHS! | TPAAULMOHHOI OnpeneieHne OLEHKH
3alaHusA OLICHKE
90%-+100% | «OTnryHO» | OTIMYHOE MOHMMAaHUE MPEIMETa, BCCCTOPOHHHUE 3HAHUS, OTIUYHBIC YMCHUS U BIAICHUC

OIILITOM HpaKTI/I‘leCKOﬁ JCATCIBHOCTH, H€06XOIII/IMI>I€ PE3YJIbTAThI O6y‘I€HI/IH
C(l)OpMPIpOBaHLI, X Ka4€CTBO OLICHCHO KOJIMYCCTBOM 6am1013, OJIM3KHUM K MaKCHUMaJIbLHOMY

70% - 89% | «Xopomo» |/locTaToyHO TOJIHOE MOHUMAaHHE IpeJMEeTa, XOpOIUHE 3HAHUWS, YMEHHUS U OIIBIT
NPaKTHYECKOW JAEATEIbHOCTH, HEOOXOIMMBIE pE3yNbTaThl 00yueHHs c(HOpMHUPOBAHEI,
Ka4yeCTBO HU OJIHOTO M3 HUX HE OLIEHCHO MUHUMAaJIbHBIM KOJMYECTBOM OaJLIIOB

55% - 69% | «YnoBn.» |IlpuemieMoe NOHMMAaHWE NpPEAMETa, YAOBJICTBOPUTEIBbHBIC 3HAHUWS, YMEHHS W OIbBIT

NPaKTHYECKOW JEATEIbHOCTH, HEOOXOIMMBIE pPE3yNbTaThl 00yueHHs c(HOPMHUPOBAHEI,
Ka4eCTBO HEKOTOPBIX M3 HUX OLICHEHO MUHUMAJIbHBIM KOJMYECTBOM OAJIOB

0% - 54%

«Heynosi.»

PeSyJ’ILTaTLI 06yquI/m HE COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM TpeGOBaHI/IHM

[IIxaya 17151 OEHOYHBIX MEPONIPUSITUI IK3aMEHA

% BbINOJIHEHHSI
- 3ayer 0auan OnpeneJieHne OLeHKH

75%+100% 15+20 OTin4HOE MOHMMAaHKE MPEMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIC YMEHUS U
BJIAJICHUE OIIBITOM IIPAKTUYECKOHN JIESTENEHOCTH, HEOOXOJUMBIE PE3yIbTaThl
00y4eHust chOpMUPOBAHBI, UX KaYE€CTBO OLIEHEHO KOJIMYECTBOM 0aJJIOB, OJIM3KUM K
MaKCHMaJIbHOMY

50% - 74% 10+ 14 JlocTaTo4HO MOJHOE NOHMMAaHUE NMPEIMETA, XOPOILIUE 3HAHUS, YMEHHUS U OIBIT
MPaKTHYECKOH AesATeIbHOCTH, HEOOX0ANMBIE PE3YJIbTaThl 00yueHHs CPOPMHUPOBAHEI,
Ka4eCTBO HU OJHOTO M3 HUX HE OIICHCHO MUHUMAJIbHBIM KOJMYECTBOM OalIoB

25% -49% 5+9 ITpuemneMoe NOHUMaHKUE NPEAMETA, YIOBIETBOPUTEIbHbIEC 3HAHUS, YMEHUS U ONBIT
MPaKTHYECKOH AEATEIbHOCTH, HEOOXOANMBIE PE3YNIbTAaThl 00ydeHHs CPOPMHUPOBAHBI,
Ka4eCTBO HEKOTOPBIX M3 HUX OLEHEHO MUHMMAJIbHBIM KOJIMYECTBOM 0alIoB

0% - 24% 0+4 | Pe3ynbTaThl 00ydeHUsI HE COOTBETCTBYIOT MUHUMAIBHO JIOCTATOYHBIM TPEOOBAHHIIM

[IIxana 1151 OIEHOYHBIX MEPOIIPUSTHI KYPCOBOTO MPOEKTA

% BBINOJIHEHUS
- 3auer 6an OnpeneieHne oneHKH

75%+100% 45 + 60 OTin4HOE MOHMMAaHKE MPEMETa, BCECTOPOHHUE 3HAHUS, OTJIUYHBIC YMEHUS U
BJI4JICHUE OTIBITOM IPAKTUYECKOMN JIESITENbHOCTH, HEOOXOJUMBbIE PE3yJIbTaTh
00ydeHus c(hOPMHUPOBAHBL, UX Ka9ECTBO OIIEHEHO KOJIMIECTBOM 0AJIIOB, OJIM3KUM K
MaKCHMAJIbHOMY

50% - 74% 30+44 JloCcTaTOYHO MOJHOE OHMMAHUE MPEIMETA, XOPOIIUE 3HAHUS, YMEHHUS M OIIBIT
MPaKTHYECKOH AeATeIbHOCTH, HEOOXO0AUMBIE PE3YIIbTAaThl 00yueHHs CPOPMHUPOBAHBI,
Ka4eCTBO HU OJIHOTO M3 HUX HE OL[CHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0aIJIOB

25% -49% 15+29 [MpuemMiieMoe MOHMMAaHKUE PEAMETA, YIOBICTBOPUTEIBHbBIC 3HAHMUS, YMEHHUS M OTBIT
MPaKTHYECKOH AeATeIbHOCTH, HEOOX0ANMBIE PE3YIIbTAaThl 00yUeHHs CPOPMHUPOBAHBI,
Ka4eCTBO HEKOTOPBIX M3 HUX OLICHEHO MUHHMAJIbHBIM KOJIMYECTBOM OaJlJIOB

0% - 24% 0+14 | PesynbTarhl 00ydeHUsI HE COOTBETCTBYIOT MUHUMAIBHO JIOCTATOYHBIM TPEOOBAHHIIM




4. llepeyeHb TUNMOBBIX 3aJaHUI

OneHoYHbIE MEPONIPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1. Ompoc

IlpumepHnuwiii nepeuenv 6onpocos

1. Mepeuncnure nokazarenu Temnosoii skonomMuanoctn KIC u TIL]

2. Pacumdposats 0603HaueHue mapoBoii Typounst [1T-140/165-130/15

3. Tunbl napoBBIX KOTJIOB B 3aBUCUMOCTH OT CXEMBI JIBHXKEHUS padovero resa
4. HaznaueHwue neadpatopHoit ycraHoBku TOC

5. Ilytn nonananus npumeceii B Tpakt pabouero tena TOC

6. Kak paccuurath TpeOyeMblii HAIOp NUTATENBHOrO Hacoca?

2. TectupoBanue

Ipumep mecma no meme «dhghexmusHocmob pecenepamusHo20 no002pesa NUMamMenbHol 600bl HA
TOC»

1. TepmoanHAMHYECKH ONITUMAIBHOM HA3BIBAETCS TeMIePaTypa NUTATEJbLHON BO/AbI, 00eceYHBAIOLIA
¢  MaKCHMYyM OTHOCHTeNIbHOrO BHyTpeHHero KIIJ|
e MaxcuMyM abcomoTHoro BHyTpenHero KIIJ IITY
®  MHHUMYM IIpUBEAEHHBIX 3aTPaT
®  MHHUMAaJbHBIE TIOTEPH TEIUIOTHI B KOHAEHCATOPE
2. JKOHOMHYECKH ONTHMAJBHON Ha3bIBaeTCsl TeMIEPAaTypa MUTATEJILHOI BO/Abl, 00eceYnBaIOIIAs
®  MHHUMYM IIPUBEAEHHBIX 3aTPaT
e  MHUHUMAJbHBIN YAEIBbHBINA PACcX0/ TOIUIMBA MO OTITYCKY JI€KTPOIHEPTHU
e  MaxcumyM Tepmuueckoro KIT/T
®  MHHHUMaJBHBIH PacXoj OCTPOro Hapa
e  MHHUMaJbHBIH PacXO TOIUIMBA Ha AJIEKTPOCTAHIINH
3. MakcuMaJbHbIH BBINTPBILI B TEMJI0BOI YKOHOMIYHOCTH PeaJbHBIX TYPOOYCTAHOBOK 32 CUET pereHepaTuBHOIO
nojorpesa
o (2-3)%
e He meree 30 %
e He Obosee 5 %
e 14-15%
4. JHeprernyeckasi 3pGpeKTHBHOCTH pereHepaTHBHOIr0 noaorpesa Boasl Ha TIC cocToUT B ciaeayioneM:
e  yBEIMYMBAETCS TEMIEpaTypa MUTATEIbHON BOMBI
nap pereHepaTHBHBIX OTOOPOB coBepIIaeT paboTy B TypOuHE 0e3 NOTEepH TEILIOTHl B KOHJEHCATOPE
CHIDKAaeTCs KOJIMYECTBO TEIIOThI, OTBEACHHON B KOHJEHCAaTOpe OT 1 Kr mapa
CHMXKACTCA NMOABCACHHAA TCIIJIOTA B IIUKJIIC
YMEHbIIAETCsl PacXoJl 1apa Ha TypOuHY
e  YBEJIMYMBAETCS 3JIEKTPUIECKAst MOLUIHOCTb TYpPOUHEI
5. ®akTopsl, onpeesomne ONTHMAJILHOE 3HAYeHHe He[J0OTPpeBa B pereHepaTHBHOM MoiorpeBaTtelie Npu
NPOEKTHPOBAHUH
e  TeMmeparypa Iperoliero napa




OneHoYHbIE MEPONIPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

e  JaBJICEHUE IPEIOLIETo napa

®  pacxoJl MUTaTeJIbHOMN BOJBI U €€ NaBIECHUE

e  IIeHA TOIUIMBA U CTOMMOCTb MaTepuala IOBEpPXHOCTH Harpesa
6. Cxema ciMBa ApeHakell pereHepaTUBHBIX MOA0rpeBaTeliell, COOTBETCTBYIONIAsI HAMBBICHIEH TeNI0BOMH
9KOHOMHYHOCTH

e  KacKaJHBIN CIIUB JpeHa)xel ¢ nmojadyei B KOHIEHCATOP

e  3aKadykKa JpeHa)ka B JIMHHIO OCHOBHOTO KOH/IEHCATa Mocie ceds

e  3aKadka JpeHa’ka B JIMHHIO OCHOBHOTO KOHJICHCATa 10 ceOs

e  3aKayKa JAPEHa)ka B BBIIIE BKIIOYEHHBIN ITOIOTPEBATEND
7. TenyioBasi 3KOHOMHUYHOCTH PereHePaTHBHOIO IUKJIA ¢ YBeJIHYeHHeM IHIPaBINYeCKOro COPOTHBJICHUS
TpyOOnpoBoaOB 0TOOPOB

e  HE U3MEHUTCH

®  yBEIWYUTCH

®  YMEHBUINTCS BCETAa

®  YMEHBULIUTCS TOJBKO B TYpOOYCTaHOBKAX MEPErpeToro mapa
8. Ilepexon K ABYXCTYNEeHYATOMY pereHepaTHBHOMY MOAOrPeBY NMPHU 3aJaHHON TeMIepaType MUTATEJLHOI BOABI N
HEeM3MEeHHOM pacxoje napa Ha TypOMHY NOBBILIAET TENJIOBYI0 3IKOHOMUYHOCTh HuKjIa IITY, T.K.

e  yBeIMYMBaeTcs paboTa rmapa B MPOMEKYTOUHOM OTCEKE MEXIY 0TOOpaMu

e  YBENIMYMBAETCS KOJIMYECTBO TEIUIOTHI, IEPEJaHHON MUTATEIBHOMN BOJIE

e  YBENIMYMBAETCS MOIIHOCTh KOHJEHCAHOHHOIO MIOTOKA Mapa

e  YBEIMYMBAETCS MOJOTPEB BOJABI B PET€HEPATHBHBIX MOAOTPEBATENIX
9. B 10OBepXHOCTHBIX pereHepaTHBHBIX MOJOTPeTe/ X MPHMEHAIOT NAPOOXJIAUTENH C HeJbI0

e  CHI)KEHUS TH/IPABJINYECKOTO CONMPOTUBIICHUS MOAOTpeBaTE

e  uHTeHCHU(HKALUK TEIIO0OMEHa B TI0/IorpeBaTese

e  CHI)KEHHS pacxojia Iapa Ha IojorpeBareib

L4 TMOBBIIIICHUS TEMIICPATYPhI MUTATEILHOMN BObI
10. OTmMerbTEe BapuaHT, cooTBeTcTBYOIM HE (pdexTHBHOMY NpHMeHEHMIO OXJIa/MTeIel ApeHaka B
pereHepaTUBHBIX MOJ0IPeBaTeIAX
1. Ipu KacKaHOM CJIMBE B HIDKECTOSIINN TEINIOOOMEHHUK;

e  IIpM 3aKayKe JApPEHa)ka B TMHUIO OCHOBHOI'O KOHJEHCATA;

e Bcxemax [TH/I;

e B cxemax IIB/]
11. ITonu:keHMe YPOBHSI KOHEHCATA IPeoIero napa B nogorpesaresie Huxe HOPMAJIbHOTO ONACHO

e  TIPOCKOKOM Mapa B HWKEBKIIOUEHHBIH 1T0I0TPEeBaTEINb

e  THIPABINYECKUMH YAapaMH B KOpITyce TOAOTrpeBaTest

e  IeperpeBOM HIDKHUX TPYOOK IOBEPXHOCTH Harpena

®  3a0pocOM BOJibl B JIMHUIO OTCOCA MAPOBO3/YIIHON cMecH

KontponbHas padota

IIpumepHwiii nepeuenv 60npocos k KOHMPOIbHOU pabome no meme « Omnyck meniomot om TIL]»:




OneHoYHbIE MEPONIPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1. [puHiMnuaneHas cxemMa M mpouecc pacmmpeHus B TypOune B h,S- muarpamme mis IITY ¢ perynupyembiMu
0TOOpamMK Ha MPOU3BOJICTBO U OTOILICHHE.

2. [puHiunuaneHas cxeMa ¥ Ipolecc pacmmpeHus B TypOoudHe B h,S- amarpamme mis IITY tuma T- ¢
JIBYXCTYIIEHYaTBIM I10JIOTPEBOM CETEBOH BOJIbI

3. Koappunment rternmodukanmu. BimsHue k-Ta TeruiopuKamuM — Ha TOKaszaTelad padoThl Tero(UKalMOHHON
TypOuHbI. BeIOOp onTuMansHOrO 3HaueHus. Kpurepuii onTuMaabHOCTH IIPU BEIOOPE ONTHMAIBHOTO 3HAYEHHSL.

4. TemmepartypHslit rpaduk Temtocetn. Pacpenenenne mogorpeBa Mex Iy ceTeBoil ycraHoBkor TypOuns! u [IBK.

5. 3aBUCHMOCTD 4aCOBOW OTOMHUTENBHON HArpy3KH MOTPEOHUTENEH OT TEMIIEpaTypsl HApYKHOTO BO3/AyXa.

6. T'onoBoii rpaduk oTonurenpHOM Harpysku. [loctpoenue. I'omoBoit oTyck u3 or6opoB TypOuHs! u ot [IBK. Yncmo
9acoB HCIIOJIB30BAHNS MAKCHMYyMa TETUIOBOI HAarpy3Kku (0TOOpa, MOTPEeOHTEs).

7. PerynupoBanue OTITycKa TEMJIOTHI M TEMIIEPATYphl CETEBOM BOJBI B 3aBUCHMOCTH OT TEMIIEPATypbl HAPYKHOTO
BO3/yXa IPH OTIYCKE TEIDIOTH U3 perynmupyemMsix otoopos I[ITVY.

8. PerynupoBanue oTmycka TEIUIOTHI M TEMIIEpaTypbl CET€BOM BOJBI B 3aBUCHUMOCTH OT TEMIIEpPaTypbl HAPYXKHOTO
BO3/lyXa MPH OTITyCKE TEIUIOTHI U3 HEPETYJIUPYEMBbIX OTOOPOB KOHJICHCAIIMOHHO TYpOUHBI.

9. OTtmyck mapa Ha MPOM3BOJACTBO OT IaponpeoOpa3oBaresnbHON ycraHoBKH. Cxema. O003Ha4YeHHE IapaMeTpoOB.
JIOCTOMHCTBA M HEIOCTATKH 110 CPABHEHHUIO C HETIOCPEACTBEHHBIM OTITYCKOM Mapa u3 oToopa.

10. Onpenenenue pacxoia 100aBOYHOW BOJABI Ha MPOMBIIUICHHO-oTONMUTEIbHONH TOLI. CocraBistoliie BHYTPSHHUX U
BHEITHHUX NOTeph. CXeMa MOAroTOBKY J100aBOYHON BOABI.

11. OmnpeneneHne 1aBIeHNS B HIDKHEM CETEBOM IOOTPEBATENE ABYXCTYIIEHIATON CETEBOM YCTaHOBKU TypOuHbI T- npn
3aJaHHOH TeMIlepaType Hapy>KHOTO BO3/yXa.

12. PexuMbl paboTHI TEIUIO(PUKAIIMOHHBIX TYPOUH.

13. PerynupoBaHue TEIIIOBO U 3JIEKTpUYECKON HArpy3ku TypOuHsl Tuna T-. CBA3aHHAs CHCTEMa PETYJINPOBAHUSL.

14. [NonaTHe HOMUHATBFHON, MAKCUMAaJIbHOH, KOHACHCAIITMOHHON MOITHOCTE! TEINIO(QHUKAIMOHHOW TYpOMHEI. MOITHOCTH
Ha TEIUIOBOM MOTPEOICHUH.

15. BrusHre HadambHBIX IapaMeTpPoOB Iapa M JaBJICHUS Iapa B TEIUIO(PHUKAIMOHHOM OTOOpe Ha 3HAYEHHE YIEIbHOH
BBIPAOOTKH Ha TEIUIOBOM MOTPEOICHUH.

16. ®DaxTOPHI, BIUSIONINE HA BEIOOP PAaCUETHBIX IMapaMeTPOB HU3KO-TIOTCHIIMAIBHOM 9acTH TeIUIO(UKAIOHHBIX TypOuH
17. Crioco0b! MOBBINIEHHUS TEINIOBOH IKOHOMHYHOCTH T/() TypOMH, 3aJ10)KEHHBIE IPH NPOESKTUPOBAHHH.

3amura oT4yeTa 1no
nabopaTopHoi paboTe

Ipumepnwiii nepeyenv 6onpocos no zauume omuema «I1yck KoHOeHcayuoHHoU ycmanosku mypoursl K-
200-130»:

Oranel mycka [ITY

[TocnenoBaTenbHOCTD MTyCKOBBIX ONEPALMH IIPU ITyCKE KOHIAEHCAMOHHOM ycTaHoBKHU IITY

Haznauenue THHAN pEeUPKYIIAIAN OCHOBHOTO KOHICHCATA

KonTponupyemsie napamerpst IITY npu nmycke

arwdE

. Kpurepuu nagexunoro nycka [ITY

3amanue

Ipumep unoueudyanvHoeo domawne2o 3a0aHus
«IIB/I ¢ BbiAesieHHbIMHU 30HaMu [10 u O»
Paccuutate Qparment TtemioBoii cxembl IITY, Brimouaromuii momorpeB muratenbHoi Boawsl B [IBJI, ¢ 1menbro
OTIpE/ICIICHNUS TapaMeTPOB pabovero Tela B MOJOTPEBATENIIX U OTHOCHTEIHFHOTO pacxo/ia mapa Ha HUX.
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3nauenus napamempos cperouieco napa 6 omoopax na IIB/[ (dasnenue, sumanvnuio) npursame uz Kypcosoil pabomoi
no TXA.
3amaun:

1. CocraBuTh ypaBHCHHs TCIUIOBBIX 0allaHCOB W OMNPEICIUTH PAcXOIbl IMapa Ha TOAOTPEBATCIH W MapaMeTPhI
TEIUIOHOCHUTEJICH BO BCEX XaPAKTEPHBIX TOUKAX CXEMBI.

2. [ns omsoro u3 [1B]] noctpouts Q,t-quarpammy (puc.l) B MacmTabe ¢ 0003HaYCHHEM BCEX TapaMeTPOB.

3. Ilpoamamm3upoBaTh BIHsHHE pacxona Boasl uepe3 30Hy OJ] (Bapmantel 1-7) mmm [1O (BapmanTsl 8-15) Ha
TeMIepaTypy BOIBI TIOCIIE TOUKH CMEIIECHHS U Ha TUIOIAAbh COOTBETCTBYIOMIEH TOBEPXHOCTH TEIUIOOOMEHA.
W3menenne TeMiiepaTypsl oTpa3uts Ha Q,l-mrmarpamme.

[IpunsTs:

Henorpes B 30ne konaencarmu (CIT) — (9 =3°C

Ocrarounslii meperpes mapa mocie 11O At o= 15 °C.

TemneparypHsIii Hartop Ha XonogHoM koHIe O/] Ato Y 5°C.
1o
Pacxox Bozer gepes 110 — G s - (0,7-1,5) ot pacxonia mapa Ha nojl0rpeBaTelb.

Pacxon Bonb! uepe3 O] G Bog — (14-15) % ot pacxoja BO/IbI Ha MOJOTPEBATEb.
P,=13P.

K-t remronepeaun B 30ue 110 — Kro=(1,8-2,1) KB1/M?;
K-t rermonepenaun B 30He O] — Kop=(2,5-2,9) KB1/m?

DK3aMeH IIpumep sx3amenayuonno2o burema
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I[EERcTepcTES- COpEIOEAHEE - B BEVERT
PocomiioroR-S apaparmms’ EHIET- No-1-9

FEISpATEEOS TOCY AP TESHRNS SE TOH0MHEDS
COpEI0ESTRTE BOS T PEE ISHRS EEICII ST oo E HAa |
. . CTAHITHHY
i H aTIHOH2Th HBE - BCCT2T0E STETE CHHE-
ToncEH ToTHTSXETSCKEE VERESPCHTETS | gype--42

0 JHCOHEINEHES - [ el 10BEIe* H-aTOMHEIR" 31 EKTPHYECKHE"

1=| IIpoctag T TY {P-const)- TIpuHmnuatsHad txeMa; TeopeTHIecKHH H-
JeHCTEHTe IbHEIH TIpoliecchl BT 5- - qHarpamMse ;- PaboTa TypOHHEL -
xkommpeccopa, T TV (Teop. #meiicTs.), TepMudeckud KT T TV -
A0COMKOTHRIH TeHcTBHTAIEHEI KT T TV =

G-Dam |

[
&}

TypOOYCTaHOEKY 0 ‘BEIPa00TKe -WIeKTPOIHe PIrHHA =

ITokasaTeIH padOTEI TeII10 PHKATHOHHEX Ty POHH: MOITHOCTE ‘Ha TeILIOBOM-
NoTpedIeHHH, KOHIeHC AIHOHHAA ‘MOITHOCTE, Ve IbHad KOMOHHHpOBaHHAL -
BBIpa00TKa 33 -Ha TeILI0BOM TIOTpeOIeHHH, ‘VAeIbHbIH PacXol TelI0TE Ha-

S-Damf

B TeLIOBVIO cXeMy TITV O

3= | HazHadenue- O/]- B- pereHepaTHEHBIY - MOJOTPEBATEIAX. - SHEPreTHUSCKHHA-
s(pdekT-ero HenoaesoeaHud Cxema BKIOUeHHI pered loJorpesatend ¢ -O/1-

S-Dam =

H3I2p#eR- IIPOH3IBOOCTEA- 23 Hd- YVCIOEBHO- [IOCTOAHHEIE- H- YC/IOBHO-
nepemMeHHbIe [

42| CeDeCcTOHMOCTE 31eKIpHYecKOH H-Tel10B0H 3Heprud. - [lelleHHe TOI0BBIX -

4-gam=|

L

COCTABHIL - -+ -oovoeeemeeeeeesees .10, -Pomamozsaf

i1

KypcoBoii mpoekT

IIpumep 3a0anus na Kypcosoti npoekm
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Bblano cTyaeHTy rpymnist

HU TOMCKH HOJIMTEXHUYECKUI YHUBEPCUTET

4111 C)
«YTBEPXIAIO»
Pyxosoaurens HOIL
N .H. ByrakoBa
A.C. 3aBopun
3AJAHHUE

Ha BBITIOJTHEHHE KYPCOBOW paOOTHI IO AUCITUTIITIHE
«TenoBble U AaTOMHBIE J1€KTPOCTAHLIMI»

Tema paboTsI:
MMPOEKT INEPEBOJA KOHAEHCAIIMOHHOU TYPBOYCTAHOBKHU
B TEILIO®UKAIIMOHHBIN PEXKUM
OCHOBHBIE 3AJJAYM TTPOEKTUPOBAHU A
1.1. YToyHHTH CXeMy U MapaMeTphl paCueTHOTO peXuMa TypOOoycTaHOBKH (cM. Kyp. pad. « TeXHOJOTHS ... »)

1.2.
1.3.
1.4.
1.5.
1.6.

2.1.
2.2.

2.3.
2.4.
2.5.
2.6.
2.7.

2.8.
2.9.

PazpaboTars cxemy OTITyCKa TEIJIOTHI Ha OTOIICHHUE OT HEPETYINPYEMBIX OTOOPOB TypOUHEL.
PaccunraTh cxeMy TypOOYCTaHOBKH B XapaKTEPHBIX PEeXXUMax padOTHI.

BriOpath BcriomorartenbHOe 000pyI0BaHUE CETEBON YCTaHOBKH.

Omnpenenuts rooBbIe MOKa3aTenu padboTsl TY U TEXHUKO-?KOHOMHYECKHE PE3YNIbTaThl PEKOHCTPYKINH.
HauepTuTh pa3BepHYyTYIO TEIUIOBYIO CXEMY YCTaHOBKH.

2. HCXOJIHBIE JAHHBIE
Iporotun TY - K-1000-60/1500.
CxemMa pEKOHCTPYKIMH: TPEXCTyIEHYaTas CETeBas yCTaHOBKA, MUTaeTcs W3 OTOOpOB TypOuHBI. PacnpeneneHue
IOJIOTPEBA TI0 CTYMEHSIM — CTPEMHTCS K paBHOMEepHOMY. CXeMy cinBa JpeHaxel BHIOpaTh CaMOCTOSITENIBHO.
MaxkcumanbHas TeIoBas Harpyska morpedurens - 300 ['kan/4.
Temneparypusiii rpaduk rernocetn - 130/60.
Jons Harpy3Kku ropsiaero BojocHaokeHus notpedurens — 20 % oT MaKCUMaJIbHOM.
Kimumarnaeckuit paiion — r. ExkarepuaOypr
Yncito 4acoB MCIIOIb30BaHMS YCTAHOBICHHOM JICKTPUUECKON MOIITHOCTH TYPOHHBI 10 PEKOHCTPYKIHH h, —6000 .

Uwmcno gaco pabotel TY mocie peKOHCTPYKINH B JIETHEM PEKUME h, -2000 4.
YKc0 4acoB HCTIONB30BaHMS MaKCHMyMa TEILIOBOH Harpys3ku 0T60poB TypOuHbI (mocae pexonetpykuuu) h . =3000

9

2.10.Pacxox O3 ua CH — 6 % ot BeIpaboTku D3.
2.11.Pacxon rertorel Ha CH — 4 % ot pacxoma Temiots! B I1T.
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2.12.Tlotepu TemIOTHI IPK TPAHCIIOPTE BHEIIHEMY HoTpebureo — 3 %.
2.13.Cuctema sHeprocHabOxenus — nepunutHas. Tapud Ha 33 u TO — oueHUTh CaMOCTOSITEIBHO.
2.14. KanurtauoBioXeH!sl B PEKOHCTPYKIIUIO — OLIEHUTh CaMOCTOSITENBHO.
3. PACYETHAS YACTDH
3.1. YTOYHHUTB COCTaB M apaMeTPhl PACUETHOTO PEKUMA.
3.2. Pa3paborarb cxeMy OTIIyCKa TEIUIOTHI BHEIIHEMY MTOTPEOHTEITIO.
3.3. IToctpouts rpadviku 3aBUCUMOCTH OT TEMIIEPATYpPhl HAPYKHOTO BO3AyXa!
®  TEIUIOBOM Harpy3Ku MOTPEeOUTENS;
e TeMIepaTypbl CETeBOW BOJBI B TIPSMON M 0OPaTHOM MarucTpaix;
®  pacxolia CETEBOM BOJBI.
3.4. BeiOpats 0TOOPHI [T MUTAHUS CETEBBIX ITOIOTPEBATEICH.
3.5. Paccunrats cxemy IITY Ha XapakTepHbIe TEIUTO(QUKAIIMOHHBIE PEKUMBI:
A. C MakcHMaJIbHbIM OTIIYCKOM TEIUIOTHI U3 0TOOPOB ITPYU MUHMMAJILHON TEMIIEpaType Hap. BO3IyXa;
b. B netHeM pexxume NpH Harpy3Kke ropsidero BOJOCHAOKEHUS.
Pacxop mapa Ha TypOWHY NPHUHSTH PaBHBIM HOMHUHAIBHOMY 3HaueHHI0. CHcTeMa rapopacipeieeHus —IpocceibHasl.
3.5.1. OueHuts B nepBOM NPUOIIDKEHUH PACcXO Napa B KOHJCHCATOP U MO OTCEKaM B HOBOM PEXHME.
3.5.2. [lepecunraTh JaBJicHHE Mapa B 0TOOpax mo 3aBUCUMOCTH CTom0ibl-Ditrores.
3.5.3. BBIIOTHUTH pacyeT TEIIOBOM CXEMbI B HOBOM PEKUME.
1) Onpenenenne mapaMeTpoB padodero Tena (mmporecc, Tad.)
2) PacdeT cxeMBbl OTITyCKa TETUIOTHI
3) Terosbie 6anance [1B, 1, TTH/I.

3.5.4. Onpenenuts HOBBIC 3HAUCHHUS pacxoja mapa 1o orcekaM. CpaBHHTH IOJIydEeHHBIH pacxoa B KOHIEHCATOp C
MpUOJIMKEHHBIM 3HAUE€HHEM U IIOBTOPHTH pacdeT, HaunHasi ¢ 11.3.5.2. [lorpemmnocts— He 6onee 1 %.
3.6. BeiOpathb TeriooOMeHHOE U HACOCHOE 000pYyTIOBaHHE JIJIsl CETEBON YCTAHOBKH.
3.7. OnpenenuTh TOAOBEIE TIOKa3aTenu paboTel TY:
e  BEIpabOTKY ID;
OTITYCK 3JIEKTPO3HEPTHH;
OTITYCK TEIUIOTHI BHEUIHEMY ITOTPEOHUTEINIO;
TOZIOBOM pacxo/ yCIOBHOTO TOIUIHBA;
YIENBHBIN Pacxo]l YCIOBHOTO TOIUIMBA 110 BEIPAa0OTKE M OTIYCKY D3;
YIeMBHBIA Pacxo]] YCIOBHOTO TOIUIMBA 110 BEIPAOOTKE 1 OTITYCKY TEIUIOTHI BHEIIHEMY ITOTPEOHTEIIO;
ce0ecTONMOCTD OTITYCKa JICKTPOIHEPTUH;
ce0ecTONMOCTb OTITYCKa TEeIJIOTH! BHEITHEMY MOTPEOUTEITIO.
ITpUHATH OO TOTOBBIX TOIUIMBHBIX M3/AEpKeK paBHOU 60 % OT CyMMapHBIX TOOBBIX H3JIEPHKEK.
3.8. PaccuntaTh TEXHUKO-IKOHOMHUUYECKHE PE3yJIbTaThl PEKOHCTPYKIIHH:
e T['0noBO¥ MPHUPOCT YUCTOM MPHUOBLIH;
e [IpocToii CPOK OKYIIaeMOCTH.

3. TPA®UYECKAS YACTH
4.1. Pa3BepHyTas TEIUIOBask CXeMa TypOOYCTAHOBKH.
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5. PEKOMEHJAYEMAS JIUTEPATYPA
1). TenmoBsle 1 atoMHble dnekTpuueckue craniuu: CnpaBounuk/ ITox obmi. pen. wi.-kop. AH CCCP B.A.I'puropbesa,
B.M.3o0puna. -M.: Dueproaromusnat, 1982.
2). TermmooOMeHHUKH 3HEpreTHYecKuX ycTanoBok/ITox obmi. pen. FO.A. Bponosa — ExatepunOypr: U3n-Bo «Coxpary, 2003.
3). boiiko. TennoBsle anexkTpuueckue ctanuuu. — Kpacnospek, 2006.
4). YO.I1. ConoBbeB. BenomorarensHoe 000pynoBanue NapoTypOMHHBIX JIEKTPOCTAHIHH.

Cpok cnaum 3aKOHYEHHOW PabOTHI
3aHaHI/IC TIPUHSI K UCIIOJTHEHUIO CTYACHT

PykoBoauTenb MpOSKTUPOBAHHUS / Pomammosa O.10./

8. KypcoBoii mpoekt

IlpumepHuwiii nepeuenv 60npocos 0k NOO2OMOBKU K 3aujume Kypco80o2o npoeKma.

Mertonuka pacuera cxemsl [ITY Ha yacTHUHYIO HATPY3KY

Kak m3MeHstoTcs moka3aTeny TerioBoi 3koHoMuaHOCTH [ITY B pesynprare peKOHCTPYKINH ?

MeToapl pactipeienieHus H3AepKeK MEXIY dIEKTPUIecKoil u TermoBoil sHeprun Ha TOC?

Henmocratkn Qusmueckoro MeToma pacmpeneseHus H3AepKeK MEX Ty FNMeKTPHIECKON 1 TeIutoBoi ueprun Ha TOC?
Kak perymupyercst TemmepaTypa mpsiMOii CeTH B CXeMe C OTITyCKOM TEIUIOTHI M3 HEPETYIHPYEMBIX OTOOPOB
3ammcats ypaBHeHHe CTonoma-Dimorens Ui 3aJJaHHOTO OTCEKa TYPOUHBI

Yro 03HaUarOT OYKBHI ¥ MUGPHI B THIIOPa3Mepe PEreHePaTHBHOTO MOIOTPEBATEIIS?

Jlnst kakux neneit Bkitouena B cxemy bOY?

[MTokazaTh 0OpaTHBIN KJIanaH Ha 0OTOOpax TypOWHBI U IOSICHUTH €ro Ha3Ha4eHHe.

©CoNOGOA~LNE

=
o

. Kak paccunthiBaeTCs B IPOCKTE CPEIHEr0J0BOM yICIBHBIA PacX0]] YCIOBHOTO TOILTHBA IO OTITYCKY
AJIEKTPOIHEPTHHH?

5. Mertoanuyeckne yKka3aHus Mo Npoueaype OeHuBaHus

OueHoYHbIe MeponpusTus

l'[poue;[ypa NPOBEACHHUS OLICHOYHOI'0O MEPONIPUATHSA W He00X0AMMbIe METOIMYECKHE YKasaHusl

1. TectupoBanue Kpurepun oneHuBaHus:
MaxkcruMaabHOE KOJIHUYECTBO OAJIIOB 32 TECT - 3aJ1aeTCs
2. KontponbHas padora KonrponbHas pabota NpoBOAUTCS B 4achl ayIUTOPHOIT padoThl. OOyUaronrecs Mmojay4atoT 3aJaHusl Uil IPOBEPKU YCBOCHHMS

MpoiiiecHHOrO MaTepuana. PaboTa BEIMOMHICTCS B MUCHbMEHHOM BHJIE M CHAETCS mpenoaaBaTeiio. OLEeHUBAIOTCS BIaICHUEC
MaTepHUaJIOM IO TeMe Pa0OThI, AHATUTUYECKHE CIIOCOOHOCTH, BJIAJICHUE METOJJAMH, YMEHUS W HABBIKY, HEOOXOIUMBIC IS
BBITIOJTHEHUA 33/1aHNH. BapuaHT KOHTposIbHOW paboTy ornpenessieTcst CTporo npernojasareneM. [lepes BeIoaIHeHHEM
KOHTPOJILHOH pabOThI HEOOXOJMMO U3YyYHTh COOTBETCTBYIOIIHME Pa3ieiibl OCHOBHON U JOTOJIHHUTENBLHO JIUTEPaTypHI.

B KOHTpOJIbHOM paboTe OLIEHUBACTCS TEOPETHYECKas MOrOTOBKA MO pa3zeiaM IUCLHHUILTHHBI U MPAKTHYECKHE YMEHUS U
HaBBIKH [IPOBE/ICHMUS PEILICHUS MPAKTHUECKHX 3aja4. B OuiieTe NpuCcyTCTBYIOT 2-4 TEOPETHUECKHX BOIpOCa.

CymmapHoe konmgecTBo 6ammos — 10.

CTyneHTHI OTBEYAIOT Ha 4 Bompoca OuiieTa, MpernoiaBaTelb OINEHUBAET COTII. KPUTECPHUSIM.
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Kputepuu ouennBanus (1751 OTBETa Ha KaXKJblii BONIPOC):

. IIponemMoHCTpUpPOBaH BBICOKUI YPOBEHBb BIAJCHHS MAaTEpPHAIOM, OTBETBHI Pa3BEPHYTHIC, C HUCIOIB30BAHUCM
npodeCCHOHAIBLHON TEPMHUHOJIOTHH, 3ajaya PEeIleHa MOJHOCThIO, IPABUIILHO BhIOpaHa Metoauka pacuera — (80-100) % ot
MaKCHUMAaJIbHOTO 0aia 3a BOIpocC.

. [IponeMoHCTpUPOBaH XOPOINWI YPOBCHb BIIAJCHUS MATEpPHaOM, OTBETHI pPAa3BEpHYTHIC, C HEOOIBIIUMHU
HEJIOCTaTKaMU C KCIIOJIb30BaHHEM NPO(EeCCHOHAILHOW TEPMHHOJIOTHH, 3ajaya pelieHa MOJHOCTBIO, C HEOOJBIINMU
HEJIOCTATKAMHU WJIH C He3HAYUTEIbHBIMU OIMHOKaMH B BhaucieHusX — (60-70) % oT MakcHMaIbHOTO Gasiia 3a BOTIpoC.

. [IponemoHCTpHUPOBaH YIOBICTBOPUTEIFHBIN YPOBEHD BIAJACHUS MaTEPHATIOM, OTBETHI COJIEPKAT CEPhE3HbIC OIINOKH
WM HETOYHOCTH, 33j[ada pelleHa He ITOJIHOCTHIO WIIH C CePbe3HBIMU OMMOKaMH, HETIPABIIIFHO BEIOpaHa METOANKA PEIICHHS,
TIPEICTaBICHB HEKOPPEKTHBIE BhIpaxkeHus Gpopmyi — (40-50) % ot MakcuManbHOTO Gajiia 3a BOpoc.

. [IponemMoHCTpUpPOBaH  HEYAOBICTBOPUTENBHBIN  YpPOBEHb  BIAJEHHUS  MAaTepHaoM, OTBETBI  COJAEp)KaT
MPUHIUIHATBHBIC OIUOKH, 3a1a4a He perieHa— ot 0 10 30 % ot makcum. Oasa.

3amura oT4yeTa 1no
nabopaTopHoi paboTe

CryneHT moiy4aeT JOIMycK K padoTe mepen e€ BEIITOJHEHUEM B Havyalle 3aHATHS, YCTHO OTBeUasi Ha 3apaHee IMOATOTOBICHHBIC
BOTIPOCHI, IPEIOCTABIAET KOHCIIEKT Ja00PaTOpHOH PabOTHI, B KOTOPOM KPAaTKO M3II0KEHBI TEOPETUIECKHE OCHOBEL,
chopmynurpoBaHa mesb paboThI, MPUCYTCTBYET CXEMa pacCMATPUBAEMOTO OOBEKTA, aJITOPUTM BBITIOTHEHHS PaOOTHI,.

[To oxoH9annM 1a6OPAaTOPHOI PabOTHI CTYIEHT CAAET OTIET B COOTBETCTBUHU C TPEOOBAHUAMH, B KOTOPOM TIPHUBEACHEI
HCXOJHBIC TaHHBIE, CXeMa, TIOPSIOK BEIIOHEHHS, Pe3yIbTaThl pacyeTa Ml SKCIIEPUMEHTa, BBIBOIBI 110 OTACITHHBIM
3aJIaHUsM U B IIEJIOM 10 JTabopaTopHO paboTe.

3amuMTa NpPOBOANTCS YCTHO NPH cljade roToBoro oTyéra. [Ipenoxasaresp 3a1aeT BOPOCH, KOTOpbIE CHOPMYIUPOBAHEI B
KOHIIE METO/INYECKUX YKa3aHHH, a TAK)KE BOIIPOCHI 10 TIPEJICTaBICHHBIM B OTYETE CXeMaM, XapaKTepUCTUKaM 000pyI0BaHus,
€ro mapaMeTpam U pe3ysbTaTtaM pacyera (3kcrepuMeHTa) . [Ipu HeoOX0IMMOCTH, BOIIPOCH! MOTYT OBITH Pa30MTHI Ha
TIOJIBOIIPOCHI MJTH AOTIOJIHEHBI HABOASLIMMH IPUMEPaMHU.

Kpurtepnu onennBanus, B % ot o0mieii cymmsl 6as108B 3a JIP:

Homnyck k 1adopatopHoii padore — 20 % Gasura.

Ot4er o nmabopaTtopHoii padote — 55 %.

Samura 1abopatopHoi paboTsl — 25 %.

3amanue

O3HAKOMBTECH C 3aJ]aHIEM U TPEOOBAHMSIMH K OTUETY.
CocTaBbTe OTBET Ha 33/IaHUE B COOTBETCTBUH C TPEOOBAHMAMH K OTUETY U KPUTEPUSIMHU OI[CHUBAHUS.
Kpumepuu oyenusanusa svinoanennou pabomsi
Maxkcumansvroe Konuvecmeo 6ainos 3a pabomy — yKa3pIBaeTCsl IPH BbIJIAYe 3aTaHUSL
1. IIpaBmabHOCTH pacyera — MakcuMyM 80 % OT MakcuMalbHOTO Oasa.
e  Bce pacueTsl BBIIOIHEHHI C TOTPEITHOCTHIO BEIXOIHBIX IMapaMeTpoB — He 6oree 2 % - 3,2 Gana.

e  Ecrb HeOobIIME NOrPENTHOCTH pacyeTa, Majlo BIHSIONINE Ha pe3ybTaT — cHikenue Ha (0,5-1) 6anna.
e ['pyOsble ommoOKH, BIUsIONIME HA pe3yabTaT — 0 6auioB.

2. Odopmaenne padorsl — makcumyMm 20 % OT MakcUManbHOro  Oajula, BBICTABISICTCS HPH OTCYTCTBHHU
CYIIECTBEHHBIX 3aMEYaHUH 110 0(OPMIICHUIO 3aaHUsL.

Tpebosanusn k oghopmnenuio:
e [lpuBeneHa mocieI0BaTEILHOCTh pacueTa ¢ KOMMEHTAPHSIMH, PACYCTHHIMU (POPMYITaAMH, TOACTABICHHBIMHU
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S3HAYCHUAMU, C YKA3aHUEM €]1. UBMCPCHUA.

® BrBoasl ¥ rpapuyeckue HU300paKeHHs OTPAXKAIOT KOJIUYECTBEHHbIE (4 HE TOJBKO KAYECTBCHHBIE)
pe3yNbTaThl pacyueTa.

[

DK3aMeH

OKk3aMeH
DK3aMeH TMPOBOIUTCS B YCTHOW MJIM MUCEMEHHOM GopMe 1o OmiieTaMm, B KOTOPBIX COEPIKATCS BOTPOCH! (3aaHHs) TIO BCEM
TeMaM Kypca. OOydaromemycs gaéTcst BpeMst Ha ToAroToBKy. OIleHHBaeTCs BiIaICHHE MaTepHajIoM, ero CHCTEMHOE
OCBOEHHE, CIIOCOOHOCTH MIPUMEHSTH HY>KHBIE 3HAHWS, HABBIKM M YMEHUS TP aHAIN3e IPOOJIEMHBIX CUTYalllil U PEeIICHUN
MPaKTUYEeCKHX 3a1aHui. OCyIIecTBIIeTCS B COOTBETCTBIH ¢ [ToMoKeHneM 0 IPOBEICHIH TEKYIIIETO KOHTPOJIS U
npoMexxyTouHoit atrectaiuu TIIY. B Ouniere onenuBaeTcs TeopeTHdeckast oAroToBKa M0 pa3aenaM JUCLHUILIHHEL. B
OnieTe NpUCYTCTBYIOT 4 TEOPETHYECKHUX BOIIPOCA 10 OCHOBHBIM pa3JiesiaM JUCIHUIUINHBI.
Kpurepun onieHnBaHus:
. CTYZICHT IIOJIHO PacKpbUl cojliepKaHHe MaTepuaia B o0beMe, NPEeJyCMOTPEHHOM IIPOTpaMMON W y4eOHHKOM;
W3JIOKWJI MaTepuall TPAaMOTHBIM SI3bIKOM B HEOOXOJMMOMH IOCIIEOBATENbHOCTH; IPOJEMOHCTPUPOBAI YCBOCHHE DaHee
N3Y4YECHHBIX COMYTCTBYIOIIUX BOIPOCOB, OTBEYAJ CAMOCTOSITEIbHO O€3 HaBOJSAIIMX BONPOCOB mpenoaasatens . Uroro — 18-
20 6ay10B.
. OTBET B OCHOBHOM COOTBETCTBYET TPEOOBaHHMAM Ha OTIMYHYIO OTMETKY, HO IIPH 3TOM CYIIECTBYeT OAHWH W3
HEIOCTAaTKOB: JIOMYIIEHB OJMH-IBa HEJOYETa IPH OCBEUICHHH OCHOBHOTO COJNIEpXKaHWA OTBETAa, HWCIPABICHHBIE IIO
3aMEYaHWIO K3aMEeHATOpa; OIYIIeHa OINOKa WK Oojiee ABYX HEJI0YETOB MIPH OTBETE HAa BTOPOCTETIEHHBIE BOMIPOock. UToro
—14-17 6annoB
. B IPOILIECCE OTBETa HEMOJIHO HJIM HEIOCIIe0BATEeIbHO PACKPHITO COJAEpXKaHHe MaTepuaia, HO IMOoKazaHo oOluee
INOHUMAaHUE BOIIpoca U TMPOACMOHCTPUPOBAHBI YMCEHHUA, JAOCTATOYHBIC IJIA Z[aﬂbHeﬁIHeFO YCBOCHHUA TMPOTPAMMHOI0
Marepuasa; CTyIeHT HEe CMOI NPUBECTH NPUMEPHI NI MPOSICHEHUSA TEOPUHU; MPHU U3I0KEHUH TEOPETUYECKOrO Marepuasa
BBISIBJICHA HEIOCTATOYHAsK CPOPMUPOBAHHOCTH OCHOBHBIX KomnereHuuid. Utoro — 11-13 6asios.
®  CTYICHT HE CMOT PaCKpPHITh TEOPETHIECKOE CO/ICpKaHIe MaTeprajia B MUHIMAaJIbHOM 00beMe, IPEeayCMOTPEHHOM
IIPOrpaMMoii; OTCYTCTBYET IOCIIE0BATEIbHOCTD U3JI0KEHNE U yIIOoTpebienre Heooxoanmoi tepmunonornn Mroro
— 0-10 6aa0B.

w

KypcoBoii nmpoekT

3amuTa KypcoBOTrO MIPOEKTa OCYIIECTBISETCS B KOMUCCUH U3 2-4 4eloBeK B COOTBETCTBUH C [1os10keHHEM 0 IpoBeIeHUN
TEKYLIEr0 KOHTPOJISL U IPOMEXYyTouHOM aTTectauuu TITY

OtBet ouenuBaercs om 60 0o 45 éannoe, B TOM citydae, €Clid OTBET COOTBETCTBYET CIEAYIOIIUM KPUTEPHUSIM:
CTYACHT IOJHO PAacKpbll OTBET HAa BONPOC B 00beMe, NPEAyCMOTPECHHOM IPOTPaMMOM W y4eOHMKOM; OTBETHJ Ha
BOIIPOCHI TPAMOTHBIM SI3BIKOM B HEOOXOAMMOHN IOCIEIOBATEIBLHOCTH; MPOJAEMOHCTPHUPOBAN 3HAHUE TEOPETHUECKOM
MPOTPaMMEBI, IOJIOKEHHOH B OCHOBY IPOCKTHPOBAaHMS, IOKa3al HABBIKM BIIAJCHHS METOIWKAMH pacueTa TEIIOBOU
CXeMBI H, BEIOOpa 000pynOBaHUS, TPOIEMOHCTPUPOBAT 3HAHNE HOPMATHBHON TOKYMEHTALINH, OTBEYAJl CAMOCTOSITEIBHO
06e3 HaBOIIIMIMX BOMPOCOB MpemomaBarens. BoO3MOXHBI OJHA-IBE HETOYHOCTH IPH OCBEIIEHHH BTOPOCTEIICHHBIX
BOIIPOCOB.

OtBet ouecuuBaercs om 44 0o 30 6annoe B TOM ciiydae, €CJIM OTBET B OCHOBHOM COOTBETCTBYET TPEOOBAHUSAM Ha
OTJIMYHYIO OTMETKY, HO IIPH 3TOM CYIIECTBYET OJMH M3 HEJOCTATKOB: JOMYILEHBI OJAMH-ABA HEJOYETa NPU OCBELICHUU
OCHOBHOTO COJICp)KaHMsI OTBETa, MCIPABJICHHbIE 110 3aMEYaHHUIO dK3aMeHaTOopa,; JonylleHa omubka win Oosee IBYX
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HENOUYETOB NPHU OTBETE Ha BTOPOCTEIICHHBIE BOIPOCHI.

OtBer oueHuBaercsi om 29 0o 15 6annoe B TOM cCiydae, ecid B MpoOlecce OTBETAa HENOJIHO WIN
HEIIOCJIeIOBATEIEHO  PAcKpHITO  COAEp)KaHWE MaTepuajia, HO IOoKazaHo o0llee IOHMMaHWE BONpoca U
HIPOJEMOHCTPUPOBAHbl YMEHHS, JOCTATOUHBIE IJs JaldbHEWIIEro yCBOGHMsS MPOTPaMMHOTO MaTepuaia; CTyAEHT He
CMOT NOpPHUBECTH MNPUMEPHI AJISI NPOACHEHUS TEOPUHU; MPU HU3IO0XKEHUM TEOPETUUECKOr0 MaTepuanaa BbIIBICHA
HEJ0CTaTO4YHasi COPMHUPOBAHHOCTH OCHOBHBIX KOMIETEHIIUH.

OTBeT OLICHUBACTCS KaK Heyooenemeopumenshoiil (MeHee 15 6amioB) B TOM ciiydae, €CIH CTYJEHT HE CMOT
OTBETHUTH Ha OOJBIINHCTBO BOIPOCOB U HE MPOAEMOHCTPUPOBAI TEOPETUIECKUE 3HAHNUSA U MPAKTHIECKUE HABBIKH
BBITTOJIHEHUS TIPOEKTa B MUHUMAIIbHOM 00BbEME, IPEAYCMOTPEHHOM NPOTPAMMON; OTCYTCTBYET IIOCIIEJOBATENHHOCTD
U3JI0KEHHE U YyIOTpeOIeHNEe HE00X0ANMOM TEPMHUHOJIOTHH; BCE OTBETHI CONIPOBOKAAIOTCA HABOAALINMH BOTIPOCAMU
WICHOB KOMHUCCHH.
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