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1. Poab iucuumimmHbl « IKCePreTHYECKHil AHAJIH3 M TEXHHKO0-IKOHOMHYecKoe 000CHOBaHHE TEXHOJIOTHii Npeodpa3oBaHus IHEPIHH» B
dopMHPOBaAHHH KOMIIETEeHIHIl BBIITYCKHHKA:

e O - umarops socrmweunn sounerewun || COXTHHOMAS b om e Grckpaons
(Jlucnnl:lf::lr::?:;:[mm. i S o s R e ik o Kon HanmenoBanue
m) HHAHKATOpA AOCTHKCHHA
DkcepreTuueckuii 2 [TK(Y)-4 CnocobeH NpHMEHATH IMK(V)-4.1 Hcnonbsyer coppemennsie | TTK(Y)- IIpuMeHeHHs COBPEMEHHBIX METOI0B
aHalu3 U TeXHHUKO- COBpPEMEHHBIE METO/IbI H METO/IbI IS pelIeHNs 4.1 BI JUIS aHAJIM3a XapaKTePHCTHK
IKOHOMHYECKOE CpeAcTBa NPaKTHYECKOIH 3ana4 B chepe co3zaHus H JHEpreTHHecKoro obopyaoBaHus U
obocHOBaHHe HHXEHEPHOIH IKCIUTyaTaluH CHCTEM
TEXHOJIOrMi JIeATeIbHOCTH B cepe COBPEMEHHOTO TTK(V)- [IpuMeHATh  COBpPEMEeHHbIE  MEeTO/Ibl
npeoOpazoBaHus CO3JlaHus H obopynoBaHHs H 41VI Juist aHanmsa XapaKTepHCTHK
IHEPruu JKCILTyaTalluH YCTaHOBOK JUTA IHEpPreTHYeckoro  obOpynOBaHHA M
COBPEMEHHOI0 3KOJIOTH4ECKH YHCTOTO CHCTEM
obopyioBaHus H npeo6pasoBaHHs TK(Y)- CoBpeMeHHbIe METO/Ibl PelLIEHHSA
YCTaHOBOK LA IHEPTOHOCHTENEH 4.131 3aj1a4 B cpepe co3laHus U
JKOJIOTMYECKH YHCTOTO JKCILTyaTallHi COBPEMEHHOIO
npeobpa3oBaHus 000pyN0BaHMA H YCTAHOBOK JUIA
IHEPrOHOCHTENEH IKOJIOTHYECKH YHCTOTrO
npeodpa3oBaHHA YHEPrOHOCHTENEH
[TK(Y)-6 Cnoco0eH onpenensith MMK(V)-6.2 ITpoussoaut obocHoBaHHE IMK(VY)- BoisiBnienus noreHumana coepexeHus
noTpedHOCTH MEpONpUATHH 11O 6.2B1 pecypcoB Ha NpPeaNpPHATHH
NPOH3BOJCTBA B KOHOMMH IHEPropecypcos
pecypcax, 000CHOBaHHIO Ha MPeANpHATHH
MEpPOINpPHUATHI N0
IKOHOMHH
IHEpPropecypcos
[MK(VY)-7 Cnocoben npousBoauts | IMK(Y)-7.1 Onpenenser IMK(V)- Pacuera nokasareneii
CpaBHHMTENbHBIH aHANIH3 XapakTepPUCTHKH 7.1 Bl pecypcoaddekTuBHOCTH
TEXHONOTHH 3¢ dpexTHBHOCTH TEXHOJIOTHYECKHUX CUCTEM
npeoOpa3zoBaHus IHEPreTHYECKHX CHCTEM H npeo0pa3oBaHus IHEPIUH
IHEeproHocuTeel YCTaHOBOK TK(V)- BbiGHpaTh MPUOPHTETHI U KPUTEPHH
7.1VI1 OLIEHKH TEXHUKO-IKOHOMHYECKOTO
COBEPLIEHCTBA TEXHONOTHYECKHX
CHCTEM
IK(Y)- Kputepuun TepMoIHHAMHYECKOH H
7.1 31 TEXHHUKO-IKOHOMHUYECKOH

ONTHMH3ALIMH XaPAKTEPHCTHK
ofopy10BaHHsA, POLECCOB H CHCTEM




oﬁpa?til:;:::iﬁoﬁ Kon HHAHKATOPBI J0CTRAKEHHA KOMIETeHIHH Cocrapasioume Wﬁ:‘:::; 3:::;‘““ (aeckpunropst
NPOrpaMmbi Cemectp KOMIETeHLHH Haumenosanne KOMIOETeHIHH K Baienehiits b ahaavons
(,uucuunu:::ar)rpnmm. auuuxoi'opa noc'rumeui:ﬂl P Kon HanmenoBanue
IHEPTreTHKH
[TK(VY)-7.2 Brioupaer TK(Y)- IlpoBeneHus cpaBHUTENLHOM
MPeANOYTHTEIbHbIE 7.2 Bl TEXHHKO-3KOHOMHYECKOH OLICHKH
TEXHONIOTHYECKUe TEeXHHYECKHX peIleHHH
pELIEeHNA A/ KOHKPETHBIX
YCIOBHM
2. Iloka3zare/sm M MeTO/bI OlleHHBAHHA
[laanupyembie pe3yibLTaThi 00YHeHHA [0 JHCHHILIHEE Kon nuankatopa HanmenoBanue pasiena Meroant oneHnBanus
Kon : Haumenosanne nmgﬁoﬁ JHCUMILTHHBI ~ (omeHouHBIe MEPOTPHATHS)
KOMTETeHIHH (MM ee
: 4ACTH)
PJI-1 3HaTh TEpeTHYECKHe OCHOBbI METOJIOB OLEHKH COBEPILEHCTBA Paznen 1. Mertozpl ananusa Onpoc, TecTHpOBaHUEe, KOHTPOJIbHAsA
TEPMOJIHHAMHYECKHX CHCTEM COBCPLICHCTBA paGOTa, 3ajlaHuE, IK3aMEH
I/ll'lK(Y)-":’ 1 TEPMOJAMHAMHYECCKHX
cucremPasznen 2.
DKcepreTHUeCKHH aHaH3
NpoLEeccoB Npeodpa3oBaHKsA
DHEPrHH
PI-2 ITpumMeHATh DKCepreTHUECKMii METOM IS aHalu3a MpOLECCOB M Paznen 2. DkcepreTuueckuii Onpoc, TecTHpOBaHHE, KOHTPOJILHASA
ONTHMHU3ALIMK NTAPAMETPOB TEPMOIHHAMHYECKHX CHCTEM aHAJIH3 NPOLECCoB pabota, 3a1anne, IK3aMeH, KypcoBas
npeodpazoBaHus pabota
HU.ITK(V)-7.1 sHeprunPasnen 3.
DkcepreTHueckue GanaHckl U
TepMOJIHHAMHYEcKas
ONITHMH3ALHS TEXHOIOTHIECKHX
CHCTEM
PII-3 BbInonHATE TEXHHKO-IKOHOMHYECKOoe 000CHOBaHHE Paspnen 4. Texuuko- Onpoc, TecTHpoBaHHe, KOHTPOJIbHAS
TEXHOJOIMYECKHX PELIEHHH HA OCHOBE IKCEPreTHYECKOro U.TIK(VY)-7.2 IKOHOMMUYECKHE NMPHITOMKEHNA paboTa, 3aaHue, IK3aMeH, KypcoBas
o IKCEPrum pabora




3. IlIkana oneHHBaHUSA

[opsiiok opranMsanuy ONEHHBAHHMS PE3YJIBTATOB OOY4EHHS B YHHBEPCHTETE PErIaMEHTHPYETCS
OT/IE/IbHBIM JIOKaJTbHBIM HOPMAaTHBHBIM aKTOM — «CHCTeMa OLlEHHBAHHUS PE3yNbTAaTOB O0YYEHHS B
Tomckom nonuTexnnyeckom yHuBepeutete (Cucrtema oneHuBanus)» (B JIEHCTBYIOIIEH pelakiivK).
Hcnonbsyeres GanipHO-peiTHHIOBasi CHCTEMA OLEHHBAHHS pE3ylbTaToB oOyueHus. Mroropas
OlEHKa (TPaJMLHMOHHAS H JMTEpHAas) 110 BHIAM y4eOHON HeATeNbHOCTH (M3ydyeHHE IMCIMILIHH,
YUPC, HUPC, xypcoBoe NpPOEKTHPOBaHHE, INPAKTHKH) ONpENeNseTcss CyMMoil OaLIoB IO
pe3yIbTaTam TEKYIIEro KOHTPOJIsS ¥ MPOMEKYTOYHOMH aTTecTaluy (HTOroBas peiiTHHroBas OlEHKA -
Makcumym 100 6amios).

Pacnpe,r_(eneHHe OCHOBHEIX U JIONOJHHTENIBHLIX 0a/lJIOB 33 OLIEHOYHEIE MCEPOIIPHATHA TEKYIIECTO
KOHTPOJIA H HpOMC)KYTO‘-IHOﬁ aTTeCTallHH yCTaHABIMBACTCA KaJlCHIapHbIM pEﬁTHHF-HHaHOM

JHCIHUIITHHBI.

PEKOMGHJIYCMEUI mIKajia ajs OTACIIbHBIX OLIEHOYHBIX MepoanﬂTHﬁ BXOJHOI'O M TEKYLIETO

KOHTpPOJIA
% CooTBercrBHE
BLINOJIHEHHS | TPATHIHOHH O Onpenenenne oleHKH
3a1aHAA OlleHKe

90%+100% | «OTauano» | OTiMyHOE NOHHMAHHE NPEMETa, BCECTOPOHHHME 3HAHMA, OTIHYHbIE YMEHHS H BlaJeHHE
OILITOM  MPaKkTHYECKOH  [eATenbHOCTH, HEOOXODHMMBIE  pe3ynbTaThl  00yueHHs
C(hOpMHPOBAHEI, HX KAYECTBO OLIEHEHO KONHIECTBOM (aiios, GIIM3KHM K MAKCHMAILHOMY
70% - 89% | «Xopomo» |/locTaToO4HO IMONHOE NOHHMAHME MPEIMETA, XOPOUIHE 3HAHMA, YMEHHS M OMBIT
MPaKTHYECKOH eATeNbHOCTH, HeoOXOAMMble Ppe3yibTaThl OOY4YeHHs C(OPMHUPOBAHBI,
Ka4yecTBO HH OJHOTO W3 HUX HE OLIEHEHO MHHHMAJILHBIM KOJIHYECTBOM OaIIOB

55%-69% | «YnoBn» |IlpuemieMoe NOHHMAHHWE NpPEJMETa, YIOBICTBOPHTENbHbIE 3HAHWSA, YMEHHS H OIBIT
NPaKTHYECKOH [HeATeNbHOCTH, Heo0XO0AMMBIE pe3yibTathl 0OYy4YeHHs CHOPMHUPOBAHDI,
KaueCTBO HEKOTOPBIX H3 HMX OLEHEHO MHHHMAJIBHBIM KOJIHYECTBOM Da/UIoB

0% - 54% | «HeynoBin.» | PesynsTathi 06yueHns He COOTBETCTBYIOT MHHUMAIBHO JOCTATOYHLIM TPeOOBAHUAM

IlIxana AT OIICHOYHBIX MGpOHpHHTHﬁ JK3aMCHa

% BBITIOJIHEHHS

et 3auer Gasn Onpejeienue oueHKH
75%+100% 15+20 OTIM4HOE MOHMMAaHHe Npe/IMeTa, BCECTOPOHHHE 3HAHHS, OTIHYHBIE YMEHHS 1
BJIaJIeHHE OTBITOM IPAKTHYECKOH e TeNbHOCTH, HeOOXOIMMBIE Pe3y.IbTaThl
00y4eHus cOPMUPOBAHBI, HX KA4ECTBO OLEHEHO KOJTHYECTBOM Oal/IoB, GIH3KHM K
MaKCHMaJILHOMY
50% - 74% 10+ 14 JlocTatouHO MoJIHOE NOHMMAHKE NpPeIMETa, XOPOIIHE 3HAHUS, YMEHHS H OMBIT

MPaKTHYECKOH IEATELHOCTH, HEOOXOAMMbIE Pe3yIbTaThl 00ydeHHs cHOPMUPOBAHBI,

Ka4yeCTBO HH OZHOIO W3 HUX HE OLEHEHO MHHMMAJIbHBIM KOJMYECTBOM 0ansioB

25% -49% 5+9 [puemnemMoe NOHUMAHHe MPEMETa, yAOBIETBOPHTEIbHbIE 3HAHHSA, YMEHHS H OMBIT

NPAKTHYECKOH [IeATEILHOCTH, HEOOXOAUMbIe Pe3yIbTaThl 00YUeHHs CHOPMHPOBAHDI,
AUeCTBO HEKOTOPBIX H3 HUX OLEHEHO MUHUMAJILHBIM KOJIHYECTBOM 0a/lloB

0% - 24% 0+4 | Pe3ynbTarsl 00yueHHs HE COOTBETCTBYIOT MHHHMAIBHO JOCTATOYHBIM TPeGOBAHUAM

Ilkasa /s OLEHOYHBIX MEPONPHSATHIA KYPCOBO#H paboThI

o B;’ ;:::2:;““ Jauer Gasun Onpejaenienne oueHKH

75%+100% 45 + 60 OTan4HOE NOHMMaHHE NPeIMeTa, BCECTOPOHHHME 3HAHMSA, OTIHYHBIE YMEHHS I
BJIAJIEHHE OTLITOM MPAKTHYECKOH esTeNbHOCTH, He0GX0IMMBIE pe3yibTaThl
00yuenus c(opMHPOBaAHBI, MX Ka4€CTBO OLEHEHO KOIMYECTBOM OALTOB, GIH3KHM K
MaKCHMaJlbHOMY

50% - 74% 30+ 44 JlocTatouHo NoiHOe MOHMMAHKE TIPeJIMETa, XOPOIIHE 3HAHHUS, YMEHHS U ONBIT
NpaKTHYECKOH IeATEIbHOCTH, HEOOX0IUMbIe pe3ysbTaTel 06ydeHus CHOPMHPOBAHEL,
Ka4eCTBO HH OHOT'O W3 HUX HE OLICHEHO MHHMMAJIbHBIM KOJIMYECTBOM Oa110B




25% -49%

15+29 pHEMIIEMOE NOHUMaHHUE TPeIMETa, YAOBIETBOPHTE IbHbIE 3HAHHSA, YMEHUS U OMBIT
aKTHYECKOH IeATeILHOCTH, He0OXOAUMBIe Pe3yJIbTaThl 00yueHHs chOPMHPOBAHEI,
AYEeCTBO HEKOTOPHIX H3 HUX OLIEHEHO MHUHHMAJILHBIM KOJHYECTBOM Oaiion

0% - 24%

0+ 14 l PesynbraThl 00y4eHHs He COOTBETCTBYIOT MHHHMAIBHO JI0CTATOUHBIM TPEOOBAHHAM

4. IlepeueHb THIOBBIX 3aJaHHI

Ouenoynbie pumepsl THHOBBLIX KOHTPO/ILHBIX 3a1aHAH
MEPONPHATH
i
1. | Ompoc IIpumepwr 6onpocos no mooynio 1:

1. Kakopa nH(opMaLHOHHAs CYLIHOCTh TEPMOAHHAMHIECKOTO AHAIIH3A TEXHHYECKHX
cucrem?

2.  BuIpl TEPMOJMHAMHYECKOTO aHAIM3a TEXHUYECKHX CHCTEM

Knaccudukauns 0B ((hopM) 3HEPriH ¢ MO3HUIIHI TEPMOIHHAMHKH

B03M0XHOCTH B3aMMHOTO Mpeo0pa30BaHus OJHHX BHIOB YHEPTHH B ApyrHe (Ha

npUMepax).

Ha kakoM 3aKOHe OCHOBaH METOJI TeIUIOBLIX OanaHcoB?

Henocrarku Metosa TemioBeix GanaHCoB A aHATH3a TEPMOIMHAMHYECKHX CHCTEM.

B geM oTIHYHe SKCepreTHYecKOro MeToIa OT METO/IA TEIUIOBLIX OANaHCoB.

Onpenenenue sneprud cucteMbl. DU3NYECKHI CMBICI aHEPTHH.

OGpartuMble 1 HeOOPaTHMBIE TIPOLIECCEHI.

lO IToHATHE IKCEPTHH U €€ COCTABNSAIONIHX

oW

2. | Tectuposa
HHE

Ipumepsr mecmoswvix 6onpocos

1. UYro naswiaercs aneprueii?
a) HerpeBpaTHMas B paboTy YacTh IHEPTHH;
0) moTeps IHEPTUHM NPH TernnoodMeHe;
B) npespaTtuMas B paboTy 4acTh TEILIOBOM SHEPrHH.
2. Kakue cnocoBbl NPUMEHSIOTCS ISl CHHAKEHHSI JKCEPTeTHUECKHX 110Teph B NaPOBOM
KoT.Jie ?
A) noHMxKeHNe TEeMIMepaTypbl FOPEHNUS;
0) NoBBIIEHHE TeMIEpPaTypsl MEPErPETOro Napa;
B) MOHIKEHHE TEMIEPATYPhI THTATEILHON BOIBI HA BXOJIE B KOTEI;
B) MOHHKEHHE TEMMEPATYpPhl YXOIAIIHX ra30B.
3. Ha kakme nokasateiu BJIHHET METOA pacnpeacjiCeHUsl 3aTpaTrT MeEXIAY TelioM M
37eKTpoIHeprun na TILL ?
A) cebecTOMMOCTb OTITYCKA TEILIOTHI H JIEKTPOIHEPTHH;
b) cymmaphsie 3aTpathbl Torasa Ha TOLI;
B) pacxo 3neKTpoIHEPrun Ha COOCTBEHHbIE HYKIbI.

3. | Konrponen
as pabora

prepubzﬁ hepeyenb 60NPOCO8 015l NOO2OMOBKIU K KOHMPOJIbHbIM paéomwu u

IK3AMeEH).

1. Dkceprus TEIIOThI H e ONpe/eeHHe ¢ MOMOLIBIO WHKkIa KapHo.

2. DKceprus noToKa BEIIECTBA

3. T'paduueckas HHTEpIpPETALHs ONPeIeNeHHs IKCEPTHH Ha IIOCKOCTH h,s.

4. DHTponuiiHbIii MeTO] aHATH3a TePMOAHHAMHYECKHX cHcTeM. Ero oTnuume ot

3KCEpPreTHYeCcKoro.

BoipakeHue 1515 pacueTa IKCePreTHYeckuX noTepsb.

OrHoCHTENBHBIN KOYQPULHEHT IKCEPreTHIECKHX OTEPb.

7. ObLiKe NOTEPH IKCEPrUU. DKCepPreTHIECKHe MOTEPH OT BHELIHEH W BHYTpeHHeil

HeoOpaTHMOCTH.

3akoH I'ton-CTo/1071b1 (MOTEPH OT BHYTPEHHEH HEOOGPATHMOCTH TETLIOBBIX MPOLIECCOB).

9. Ompenenenue 3Kcepriu TeIUIOBOTO MOTOKA. MaTeMaTHueckoe BLIPAKEHUE LTS IKCEPrHu
TEIJIOBOTO MOTOKA.

10. Onpenenenue 1 MaTeMaTHIECKOE BHIPAKEHHE CPEHETEPMOTMHAMUYECKOH TEMIEpaTyphI
TEIJIOBOIO MOTOKA.

11. Dkcepretudeckuii KITJ| kak 0THOCHTE/IbHAA XapaKTEPHCTHKA TEPMOAMHAMHYECKOTO
COBEPIIEHCTBA CHCTEMBI.

12. Beraucnenue sxcepretuueckoro KI1J[ 351eMeHTapHOTO TEMIOBOTO MPOLECCa H CI0KHOI

_O\Ln

oo




Ouenounbie
MEpONpHATH
s

Ipumepr! THNOBLIX KOHTPOILHBIX 3a1aHuH

TEPMOJHHAMUYECKOM CHCTEMBI.

13. MaremaTu4eckoe BrIpaxKeHHe cBA3H obmero skceprerudeckoro KITJ cuctemsi ¢ KI1J] ee
3JIEMEHTOB.

14. Css3b skceprerudeckoro KITJT peanbroit T/ cuctemst ¢ KI1J aquabatoii cuctemsl.

15. Vnpowmenusiii meton onpenenenus KIIJI cliosxHOM T/1 CHCTEMBI.

16. MeTtoauieckne OCHOBBI OCTPOEHHS IKCEPreTHIECKHX JHATPAMM.

17. OrtHocHTeNbHAs BeTHYHHA 3aTPadeHHON IKCEPTHH.

18. OTHOcHTeNbHAsA BEeIHYMHA TPHOOPETEHHOM IKCEPTHH.

19. Kak BeipaiaeTcs BTOpOii 3aKOH TEPMOJIHHAMHMKH Ha IHATPAMME YKCEPreTHIECKHX MOTOKOB?

20. Kaxopa Lelb 3KCepreTH4eckoro ananusa?

21. DkcepreTHueckas AMarpamMmbl TEPMOAHMHAMHYECKOMN CHCTEMBI C PETEHEPATHBHBIM KOHTYPOM.

22. Kak paccuMTaTh NoTepH IKCEPrHH B TEIUIOBBIX MPOLIECCaX, THAPABIMYECKUX TIPOLIEccax, uepes
H30JILIUIO.

23. TlpuseuTe cXeMbl SHEPTETHIECKOTO H IKCEPreTHUECKOro GaaHca /s npoLecca paclinpeHus
napa B TypOMHe, U8 Mpoliecca TeruooOMeHa.

24. Kak cocTtasiseTcs TeIuoBoi OanaHc maporeHepaTopa, pereHepaTHBHOTO TEII000MEHHHKA
TernoBoi cxembl TOC, kotna-yrunusaropa [1I'Y, uenapuTens B KOHAEHCATOPa X0MOIUILHOM
MallHHbI?

25. Kak pacCYMTBIBAETCS IKCEPrus NOTOKOB, BXOMALIMX B TEIUIOBOM OaaHc 31eMeHTa CXeMbl?

26. Kak MOXXHO YMEHBIINTh NOTEPU IKCEPTUU MPH TEII000MeHE?

27. TloyeMy MeHAIOTCS NOTEPH IKCEPTHH B CTYNEHAX TypOHHEI NIPH pacIiHpeHHH MOTOKA (TIpH
OJIMHAKOBOM BHYTpeHHeM oTHocuTensHoM KIII)?

28. Kak onpenensaroTcs NOTepU IHEPIHH H MOTEPH IKCEPTHH B KOHAEHCATOPE NapoBoii TYpOUHBI?

29. IlpenmyIecTBa HACBIMEHHOTO Mapa M0 CPABHEHHIO C NEPETPETHIM ¢ TOYKH 3pEHUS
IKCEPreTH4eCKOro aHaIu3a.

30. OxapakTepusyiite BHIBI 3Hepruu, BoipabateiBaembie Ha KOC u TOL.

31. Ha3oBuTe OCHOBHBIE TEIUIOHOCHTEIIH, IPHMEHSAEMBIE B JHEPIETHYECKHX CHCTEMAX BHIPabOTKH U
noTpebIeHNs TEIIOBOMH 1 AIEKTPHYECKON IHEPTHH

32. Yem oTnnyaeTcs yTHIN3ALMOHHBIN TyTh HCMOIb30BAHHS BO30OHOBIIAEMBIX IHEPrETHIECKHX
PECYPCOB OT IHEPrOTEXHOJOrHYECKOTr0?

33. Ha3zoBuTe nyTH YTUIM3ALMN BTOPHYHBIX YHEPTOPECYPCOB B CIIOKHBIX TEILIOIHEPreTHYECKUX
CHCTEMAX.

34. TlpuBecTH MPUMEPHI HCTIONB30BAHHSA IKCEPreTHUECKOTO AHAH3A B TEXHHKO-3KOHOM Y ECKHX
pacueTax YHepreTHIECKHX CHCTEM

Ilpumep 3aoaqu ons konmponvhoil pabomot
Temnnora B konnuectse q=2000 kJ[x/Kr nepenaércs oT Tena A ¢ NOCTOSHHOM TeMIepaTypoit
TA=2000 K k teny b ¢ nocrosunoii temneparypoii Ts=500 K. Temnepatypa okpyxaroimei
cpennl To=290 K. Onpenenurs noTepH IKCEpriM TEMUIOTHI MPH TEMIO0OMEHE.

3ananue

[Ipumep 3adanus na nabopamopuyio pabomy
Jlabopartophas pabota Ne 1.
IkcepreTuyeckuii ananus I[TY.
BbINONHHTE JHEPreTHIECKUH M SKCepreTudecK it ananu3 3QGpeKTHBHOCTH KOHIEHCALIHOHHOTO
sHepro6oka Ha npumepe K-210-130
1. Paccumrats pexum pabots [TTY ¢ ucnonb30BaHHEM MOJIEH TEMIOBO CXeMBI (Ha CETEBOM
cTyaendeckoM aucke - ¢aiin SXTU PER.exe) Anpec
\\power\stud\LAB_KAF\DIS 1005\REG_TES\ENER_XAR\SXTU_PER.exe
2. CocraButh TabHIy mapamMeTpoB paboyero Tena B y3JI0BbIX Toukax pabouero wmkia (P, t, S)
3. Pa3OuTh TEMIOBYIO CXEMY Ha 3IEMEHTBI ¥ JUIS KaX10T0 IeMEHTa COCTaBUThL DalaHChl:
3.1. aHepreTHUYecKHii GamaHc IeMeHTa;
3.2. skcepreTHdeckuii OanaHc eMeHTa.
4. PaccyuTaTh NOTEPH KCEPTUM B KAJKIOM IEMEHTE TEIUIOBOH CXeMBI IByMs criocobamu:
1) sHTpONHiiHBEIM
2) 3KCepreTHYeCKHM.
5. CpaBHHTB NOTEPH IHEPIHH M MOTEPH IKCEPTHH B PA3HBIX NEMEHTAX TEIUIOBOMH CXeMbl H
MPOaHAIW3UPOBATE PE3YJIbTATHL
6. Paccuurars dxceprerideckuii KI1[] BeIpaboTKM 3MeKTPO3HEPTHH.
6. T1oCTPOUTE JHEPTEeTHYECKYIO H IKCEPreTHYECKYIO AHarpaMMBl.
7. [pennoxuth cnocodbl noBbieHAS 3QHEKTHBHOCTH CHCTEMBI HA OCHOBE IKCEPreTHIECKOTO
aHanusa.
8. BeiBOIBL




Ouenounble

IIpaMepLl THNOBLIX KOHTPOJILHBIX 3aaHHH

MEPONPHATH
51
Tabn. HcxonHsle 1aHHbIE
Ne [TapameTpsl pexuma
Bap. N> Dy Po to trm Px
MBT Kr/c MIla o®[’ o klla
1 210 - 13.0 540 540 3,0
2 180 - 14.0 550 550 3.5
3 - 180 13.0 545 545 4,0
4 - 150 14.0 555 555 4,5
5 200 13.5 565 565 5,0
6 175 13.5 560 550 5,5
7 170 13.0 540 550 3,0
8 160 14.0 550 540 3,5
9 215 - 13.0 545 550 4,0
10 190 - 14.0 555 550 4,5
11 - 150 13.5 565 560 5,0
12 - 140 13.5 560 560 5,5
IK3ameH Ipumep skzamenayuonnozo dunema
Ne nn Bomnpoc Kon-Bo
Oanios
1 BH/Ibl 3HEPIUH U UX PEBPAaTHMOCTh 8
2 Okceprus Ternotsl. [TonsTre, pacdeTHas GopMyna, rpadudeckas 10
nunocTpaums B T,s —1uarpaMme.
3 I'padiueckoe npejcTapieHne IKcepruy BemecTsa B oobeme B p,T- 12
AHarpamme.
4 Pacuer noteps 3Kcepruu npu TernaoooMeHe. 10
KYgCOBaﬂ Ilpumep 3a0anus Ha Kypcosyio pabomy
pabora

Munucreperso ofpazoBanus u Hayku Poccuiickoii ®enepauuu
denepansHOE rocy1apCcTBEHHOE ABTOHOMHOE 00PA30BATEIBHOE YUPEKAEHHE BBICILIErO
obpaszopanus
H ¥ TOMCKHIA NOJIMTEXHHYECKWUI YHUBEPCHTET
HOLI um. Byrakosa
3AJAHHUHE
HA BBINOJIHEHHE KYPCOBO# paboThI MO ANCLMILTHHE
«IKCEPreTHUECKHIT AHAJIH3 H TEXHHKO-)KOHOMHAYECKoe 060CHOBAHHE TEXHOJIOTHI
npeoGpa30BAHHS IHEPrHHY
Bbi1aHO CTYAEHTY rpymnbl
Tema paboTsr:
IKcepreTHYECKHii ananu3 pPeKTHBHOCTH KOMGHHHPOBAHHON
BbipaGoTkn 3ueprun na THC-IIT'Y
1.OCHOBHBIE 3AJJAYH
1.1. Cnpoexrupoears TerioByto cxemy III'Y-Y s coBMeCTHOH BEIpaBOTKH 21EKTPOIHEPTHH,
TEIUIOTEI M XOI0/a.
1.2. Paccumrars TeruioByio cxemy [1I'Y-Y 1 coctaBuTh SHEpreTHUECKHI GanaHc,
1.3. BeinonuuTs JkcepreTudeckuii 6ananc [V,
1.4. Pacnipeie/IMTh 3aTpaThl MeXIY PA3IMYHBIMH BHIAMH OTIYCKAEMOH MPOAYKLMH HA OCHOBE
TEPMO-IKOHOMHYECKOTO aHaTH3a.
1.5. TNpoanann3upoBaTh BIMAHHE TEMNEPATYPHI HAP BO3IYXa HA JKcepreTHyeckue notepu [TY.
1.6.Cxema cHCTEMBI 3HEProcHa0KeHHA
1.7. Dkcepretuyeckas uarpamma [ paccmana
1.8. TpmMo3KOHOMHYECKAs MarpaMMa
2. HCXO/IHBIE JAHHBIE
2.1. Tun I'TY — oana KC, K ¢ MpoMekKyTOUHBIM OXJIAKICHHEM BO3IYXA.
Mapamerpe I'TY
Temneparypa rasos nepen TypGusoii — 1200 C
O6mas crenexs cxaTH BO3IyXa B KOMnpeccope — £=20
IToTepu naBieHHs B ra30-BO3IYIIHOM TpakTe — 5 %
KITJ1 kamepei cropauus -0,995
Mexanuuecknit KITJ TypOunsl — 0,995
KIIJI renepatopa — 0,992
Hzosutponuitnstii KITJ] razosoit TypOuss — 0,87
Hsoantponmiinsiii KIT1J] komnpeccopa — 0,85,
Temneparypa oxnakaalomeil Boas BX04/Beixoa 25/40
Temneparypa Bo3ayxa nocie oxnakienus — 45 C
2.2. Tan KY — 0HOKOHTYpHBIii.




Ouenounnie
MEpOIPHSATH
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TemnepaTypHbIil HANOP HA TOpAYEM KOHLE M B MHY-TouKe — 13 C.

23. Cxema IITY - termodpukaumonHas tana [I- ¢ peryaMpyembiM orGopoM
(UBJI+YH/T).
Cxema perenepaunn — oaus [TH]] noBepXHOCTHOTO THIA W Aeaspatop. OGpaTHblii KOHJeHCaT ¢
MPOH3BOICTBA — B I€A3PATOP.

Mapamerpsl IITY

Hauanshoe nasnenme napa (Ha Beixose w3 KY) -7,5 Mlla;
Jlarnenune napa B konzaeHcarope - 0,004 MITa.
Hasnenue napa B peresepatusHoM otoope — 0, 1 MITa.
Hasnenue napa B perynupyemMom TeruiopukauonHom otoope — 1,2 MITa.
Jlasnenue B aeaspatope — 0,6 MIla.

2.4, OTnycK 2eKTPOIHEPrHH.
DneKTpHYecKas MOLHOCTE noTpednTens Na= 200 MBT
Pacxons»naCH-7 %
IToTepu 21eKTPOIHEPrUM NpH nepeaade notpeduTemo —2 %

2.5. Ornyek TenioTst
Tennosas narpy3ka norpeburens Q= 100 MBT
OrnyckaeTcs B BHAE Napa u3 016opa TypOHHbI
ToTepu TennoTsl Npu TpaHcnopTe notpebureno — 3 %.

2.6. OTmyck xo0/10a8
TToTpebaenne xonona - Q= 50 MBT
THn X0noAMIBHO# MAIIMHB! — NAPOKOMIPECCHOHHOTO THIIA
Pabouee Teno — ammuak.
Temnepatypa XnanoHocHTeNs - BXOA/BBIXOJ B ucnapumens ( -10)/(-20) C.
Temnepatypa Bozbl - BXOW/BBIXO] B KoHdeHcamop 35/45 C.
Buyrpennuit otn. KI1J1 komnpeccopa — 0,81.
Jlapnenue B ucnaputene — 1,5 Gap;
JlaBnenne B koHneHcaTope — 13 Gap.
Onextpomexanyeckuii KI1/] npusoaa — 0,92

2.7. Tun TON/IMBA — CTAHIAPTHBIH YIIEBOLOPO]

2.8. Temneparypa Hapy&HOro Bo3ayxa — (+15) C, naenenue 1 6ap, prakHocts — 60
%.

2.9. Yucs10 uacos paboThl YCTAHOBKH B 3a1aHuHOM pexkume — 4000 vac.
2.10. Pernon — Ypan.

l'ogoBble JHepreTHqeckHe 3aTpaThl NPHHATL PABHBIMH TOA0BLIM TOIJIHBHBIM
niaepRKaM. CTOHMOCTH TOILIHBA — OLEHHTh.
lonoBbie HeIHepreTHUECKHe H3AEPAKKH COCTABINIOT 50 % OT rof0BBIX IHEPreTHHECKHX
3aTpar.

3. PEKOMEHJIYEMASI JIMTEPATYPA
3.1. Konosanosa JI.C. DxcepreTHyeckHii aHaln3 MPOLIECCOB M LMK/IOB TEILIOBLIX IBHIaTeneh 1
annapartos. —Tomck, TITY, anekTponHsIii pecype.
3.2. M.b. T1aBn10Ba. MeTO/1bI TEPMOIMHAMHHECKOTO AHANH3A 3 (BEeKTHBHOCTH
TEMI0IHEPreTHYECKHX YCTAHOBOK.
3.3. B.M. BponsHckyit 1 Ap. DKcepreTHueckuii METO/ U ero NpuiokeHus. — M.
Oxeproatomusaar, 1988.
3.4. AT Kociok u ap. TTapossie v razoBbie TYpOUHBI [ 3neKTpocTanimii. — M.: MDH, 2008.
3.5. Crepman JL.C., Xapkos A.T., Ternux C.A. TenjoBsie H aTOMHBIC 3JCKTPOCTAHLMH. - M.
Dueprus, 1982,
3.6. Peokkun B.S. Tennosie snekTpuueckue cranimy. - M.: Dreproaromusaar, 1987.
3.7. TennoBeie W aTOMHBIE JNEKTpHYeCKHe cTaHuun: Cnpasounuk / [Tox obmi. pex. 4i-Kop.
AH CCCP B. A. I'puropeesa, B. M. 3opuna. -M.: Dueproaromusaar, 1982,
3.8. Puskun C.JI., Anexcannpors A A. TennogH3nuecKHe CBOHCTBA BObI H BOAAHOTO napa. — M.-
JL.: Dneprus, 1969 u ap.
3.9. Puskun C.J1. TepMoamHaMudeckue cBolicTBa ra3os. — M.: Dueproatomusaar, 1987,

Cpok cj1aum 3aK0H4eHHO# paboThl
3anaHue NPHHAN K UCTIONIHEHHIO CTYAEHT
PykoBoauTens npoekTupoBaHus

5. Meroanueckne YKa3aHHuA MO0 npoueaype oneHHBaHHsA

Ouenounbie Ipouenypa npoBejenus ONEHOYHOTO MEPOIPHATHS H HEOOX0IHMBIE
MEpOnpHATHS METOAHYECKHE YKA3AHHS
Tecruposanue TecTHpOBaHHE KaK OLEHOYHOE MEPONPHUATHE NpeiaraeTcs s

JonosiHuTeNsHoro Habopa 6anos o TeOpeTHIECKOMY MaTepHaTy
Kpurtepus oneHHBaHHSA:

MakcuManbHOE KOJIHHECTBO Damios 3a MOJYJ/Ib — YKA3EIBAETCA



KonTponsHas pabota

KonTponsHas paboTa NIpoBOANTCS B 4ackl ayAMTOpHOH paGoTsl. Ofyyatomuecs
NOMYHa0T 3a/iaHus JUIA MPOBEPKH YCBOEHHUA MpoiiieHHOro Matepuana. Pabora
BBITIOJIHAETCA B IACBMEHHOM BHJIE U caaéTcs npenoaasarenio. OueHHBalOTCa
BIIAJICHHE MaTepHAJIoM M0 TeMe paboThl, aHATHTHYECKIE CLIOCOOHOCTH, BJIaIEHHE
METOaMH, YMEHH M HABBIKH, HEOOXOIMMBIE JUIS BRITIOJTHEHHA

3anaHui. BapuaHT KOHTpOsIEHOIM paGoTy onpenensieTcs cTporo
npenonasateneM. [lepen BbinonHeHHEM KOHTPOIBHO paboThl HEOOXOIUMO
H3Y4HTh COOTBETCTBYIOILHE Pa3/Ie/ibl OCHOBHOM H JONOIHUTENILHOM IUTEPATyPh.
B xoHTpobHOH paboTe OlleHHBACTCA TeOPETHYECKAs N0JrOTOBKA [10 pasjenam
JMMCLHIUTHHBI M NPAKTHYECKHE YMEHHSA H HABBIKH NPOBEACHHUS PELICHHAS
NPakTHYECKHX 3aa4. B GuneTe npHCYTCTBYIOT 4 TEOpETHYECKHX BOITPOCA. .
CymmapHoe konudecTso 6asios — 10.

CryzieHTHl OTBEYAMOT Ha 4 BOMpoca OHileTa, IpenoaaBares OLUEHUBAET COrL.
KPHTEPHAM.

KpuTtepun onenuBanus (11 OTBETa Ha KAk bl BONPOC):

. [TpoaeMOHCTPHPOBAH BBICOKHI YPOBEHb BJIA/ICHHS MATEPHAIOM, OTBETHI
Pa3BepHyTHIE, C HCMOJIb30BaHHEM MNpodiecCHOHANLHON TepPMHHOIOIHH, 3amada
pellieHa NMOTHOCTRIO, NMPaBHIILHO BhIOpaHa MeToAWKa pacuera — (80-100) % or
MakCHMajlbHOro Gaiia 3a BOmpoc.

. IponeMoHCTPHPOBAH  XOPOIIMH YPOBEHb BIAIEHHA MAaTEePHAIOM,
OTBETHI pa3BepHyThle, C HEOONbIIMMH HEIOCTATKAMH C WCMOJb30BAHHEM
npodeccHoOHaNbHOM TePMUHOIOTHH, 3a1a9a PEIleHa TOJHOCTBIO, ¢ HeGOMbUIHMI
HEeIOCTATKAMH WM C He3HAYMTEIbHBIMH OIIMOKaMHM B Beluucienusx — (60-70) %
OT MaKCHMalbHOro Oannia 3a BOIpoc.

. [lponeMOHCTPHPOBAH — YHOBIETBOPHTENbHBI  YPOBEHb  BIIANEHHSA
MarepHajioM, OTBETHl COJAEPKAT Cepbe3Hble OMMOKH WIH HETOYHOCTH, 3ajada
perieHa He NMOJHOCTBIO WM C Cephe3HBIMM OHOKaMH, HeMpaBHUILHO BhIOpaHa
METOJMKA PCIUCHHS, MPEJACTABICHE HEKOPPEKTHbIE BhlpakeHus (opmyn — (40-
50) % ot makcHManbHOTO Oaiia 3a BONpoC.

. IIponeMOHCTPHPOBAH  HEY/AOBIETBOPHTENLHBIN  yPOBEHL  BIAJEHUS
MaTepHalioM, OTBEThI COEPKaT MPUHIMITHATbLHEIC OLIHOKH, 3a/1a49a HE peleHa—
ot 0 o 30 % ot makcum. Hasna.

3ananue

OsHakoMbTeCh C 3alaHHeM M TpeDOBaHHAMH K OTUETY.
CocraBbTe OTBET Ha 3a/laHHE B COOTBETCTBHY ¢ TPEOOBAHHAMHU K OTUETY H
KPHTEPHAMH OLIEHUBAHUA.
Kpumepuu oyenueanus eeinonnennou pabomeol
Maxkcumanenoe xonuwecmeo 6Ganios 3a pabomy — yKa3blBaeTCs OpH BblAaue

3alaHug
1. IpasuasHocTh pacdera — MakcuMyM 80 % oT MakcumanpHoro Gana.

e Bce pacyersl BBHIONHEHBl C TOIPELIHOCTBIO  BBIXOIHBIX
napamerpoB — He Gonee 2 % - 3,2 Gaa.

e Ectp HeOonbIIME NMOTPEMIHOCTH PacyeTd, Majo BIHAIOIINE HA
pesyabTaT — cHikenue Ha (0,5-1) 6amna.

e I'pybeie ommbKHy, BIUsOm¥E Ha pe3yasTar — 0 6anios.

2. Odopmaenne paborsl — MakcumyM 20 % OT MaKCHMAIBLHOTO

Gansia, BRICTABNIAETCA MPH OTCYTCTBHH CYUIECTBEHHBIX 3aMedaHHii

10 O(hOPMIICHHIO 3a/IaHuA.

Tpebosanun k oghopmaenuro:

o [lpuBesieHa moCNeNOBATENLHOCTh pacuyeTa ¢ KOMMEHTAPHAMH,
pacueTHeIMM (POPMYJIaMH, MOJCTABICHHBIMH 3HAYCHHAMH, C
YKa3aHHeM ell. H3MepeHHs.

e BwBoasl W rpaduueckme  W300pakeHHMs  OTpaKalOT
KOITMYECTBEHHbIE (a HE TOJNBKO Ka4eCTBEHHbIE) DE3yJIbTaThl
pacuera.

Koncrekr
TEOPETHYECKOTO
MarepHana

B xo/ie EKIMOHHBIX 3aHATHII HEOOXOAMMO BECTH KOHCTIEKTHPOBaHHE Y4eGHOTo
matepuana. [Ipu 3tom obpamare BHMMaH#e Ha ONpeneneHns U (OPMYIHPOBKH,
PacKphIBAIOIHE COAEPKAHME TeX WIIM HHBIX MOHATHH, SABMEHHIl W MPOLECCOB,
HAaYYHBIE BBIBO/Ibl M MPAKTHYECKHE peKoMeHaaunH. IIpu HeoOX01MMOCTH, MOXKHO




3alaBaTh TMPENONABATENI0 BOMPOCHl € LEAbI0 YTOYHEHHSA TEOPETHUECKHX
MOJIOKEHHMH, pa3pelleHds CIOPHLIX CHTyammil. HeoGX0auMo NMOMHHTB, YTO Ha
JeKIMH OOBIYHO paccMaTpHBAaeTCss He BeCh MarepHall, a TONLKO €ro 4acTb.
OcranbHas ero 4acTh BOCIHOJIHAETCS B MPOLECCE CAMOCTOATENBHOH paGoThL.
Mocne kax0# NeKUMKH NpenonaBaTelb JaeT NepedeHb TeM Ha CAMOCTOSTENBHOE
M3y4eHHe (€ciId 3TO MpeaycMOTPeHo). B Xole caMOCTOATENBHOTO H3y4eHHs TeM
IQHUCUMILUTMHBL HEOOXOMMMO PYKOBOJCTBOBATLCS OCHOBHOW M IIOMONHHTENBHOMN
JIATEPATypol, a Takke HMHGOPMAIMOHHBIMH HCTOYHHKAMH B ceTH MHTepHer.
CrynenTaM peKOMEHIyeTcsl MonyyuTh B OMOIIHOTEKE y4eOHYIO IHTEpaTypy Mo
QUCUMIUTMHE, HeoOXomauMyro i 3¢dexkTHBHOH paboThl Ha BcexX BHIAX
AYIMTOPHBLIX 3aHATHH, a TaKke s CaMOCTOATENLHOM paboThl MO HM3YHEHHIO
aucurmianbl. Jlng Gonee MONHOTO 3aKperUieHHs MaTepHala pPeKOMeHJyercs
AenaTh KOHCIEKTHI 10 Te€MaM H BOMpOCaM, 3alaHHbIM Ha CaMOCTOSTENILHOE
u3ydenue. 1o no3BoauT I deKkTHBHee UX MPOpadoTaTh M YNPOCTHT MOATOTOBKY
K HTOTOBOMY KOHTPOJTIO.

Kpurepuu oueHuBaHMA:

° Marepuan usnokeH nonHo (TPHCYTCTBYIOT BCE pasielibl JEKLHH W
pa3enos, BBIHECEHHBIX HAa CAMOCTOATETBHOE M3Yy4EeHHWE), MPHUCYTCTBYET JOTHKA
M3JI0JKEHUA, BLICOKAS HATJIAJHOCTh H YHTAEMOCTh KOHCIekTa — 9-10 Gaios.

. Matepuan u3n0XKeH He MONHO (MPHCYTCTBYIOT BCE pasielibl JIEKUHH M
HO OTCYTCTBYIOT pa3lefbl, BBIHECEHHBIE Ha CaMOCTOSATELHOE M3YyYeHHE),
NPUCYTCTBYET JIOTHKA H3/I0XKEHHS, BLICOKAs HAMSAJHOCTD M YUTAEMOCTh
KOHCTIeKTa — 7-8 Gannos.

. MarepHan H3NOKEH He I0JIHO, NPUCYTCTBYET JIOTHKA M3JI0MKEHHMH,
CpeHAs HArJIAIHOCTL M YHTAEMOCThL KOHCIIEKTa — 5-6 0aioB.
. Martepuan wn3nokeH He MNOJHO, NPHUCYTCTBYET JIOTHKA W3I0KEHHS,

HU3Kad  HArlsJHOCTH M YHMTAEMOCTh  KOHCIEKTa,  NpPHCYTCTBYIOT
TEPMHHOJIOrHuecKue omuoOku — 0-4 Ganna.

DK3aMeH

DK3aMeH

OK3aMeH NpPOBOAMTCA B YCTHOI MM MHCBMEHHOHN (opMe 10 GiieTam, B
KOTOPBIX COIEPHKATCS BOMPOCHI (3aJaHusA) [0 BCEM TeMaM Kypca.
Ofbyuatomemycs naércs BpeMsi Ha NOArOTOBKY. OLEHUBAETCS BlIaAeHHe
MaTepHalioM, Ero CHCTEMHOE OCBOEHHUE, CTIOCOOHOCTE MPHMEHATE HYKHBIE
3HaHMs, HABBIKK H YMEHHA TIPH aHAIIN3e NMPOoOJIeMHBIX CHTYALMI U peLlieHHH
npakTH4ecKux 3anaHuil. OcymecTsiisieTcs B cOoTBeTCTBHHU ¢ [TosokeHueM o
NPOBE/ICHHH TEKYIIIEro KOHTPOJIA U MPOMeKyTO4HOM aTrecTaumu TITY. B 6unere
OILIEHMBAETCA TEOPETHYECKAs MOATOTOBKA M0 pa3jenaM JUCUUIIHHbL. B Gunere
MPHCYTCTBYIOT 4 TEOPETHYECKHX BOMPOCA IO OCHOBHBIM pas/enam

JUCLMILUIMHBI.

Kputepuu ouenupanus:

. CTYIEHT TIOJHO Packpbll cOJepikaHWe Marepuala B o0beme,
MPELYCMOTPEHHOM NPOrpaMMOH M y4eOHHKOM; H3JIOKHI MaTepHal rPaMOTHBIM
A3bIKOM B HE0OXOJMMOH MOCNEI0BATeLHOCTH; MPOAEMOHCTPHPOBAT YCBOEHHE
paHee M3YYEHHBIX COMYTCTBYIOIIMX BOMPOCOB, OTBEYAl CAMOCTOATENBHO 0€3
HaBOIAIMX BOMpPOCOB mpenojasarens — 9-10 Oamnos. 3amada pereHa
MOJIHOCTBIO, NOIYCKAlOTCA HE3HAUYMTE IbHbIE HETOYHOCTH B BbIYHCISHHAX — 9-10
dannos. Uroro — 18-20 6a/utos.

. OTBET B OCHOBHOM COOTBETCTBYET TpeOOBaHMAM Ha OTJIHYHYIO OTMETKY,
HO MPH 3TOM CYINECTBYET OJMH W3 HEJOCTATKOB: JOMYUIEHBI OJHH-/IBA HEI0YeTa
NpPH OCBELIEHHH OCHOBHOTO COIEPMKAHMS OTBETA, UCIIPABICHHBIE 110 3aMEYAHHIO
JK3aMeHarTopa; NomylleHa omuOka Wik Oonee IBYX HEJIOYETOB [PH OTBETE Ha
BTOPOCTENEHHbIE BOMPOCkl — 7-8,5 Gayuio. 3ajaya pelueHa nojJHOCTbIO, HO MPU
3TOM MIOMYIIEHbI HE3HAYMTENIbHbIE OMIMOKH B BBIYMCIEHHMSX, MM HEKOPPEKTHO
NpeJICTABIEHbl CXEMbI 3aMELIEHHS HIIM BEKTOPHbIE AHarpammsl — 7,5-8,5 6annos.
Hroro — 14-17 6ansior

. B TpOLIECCE OTBETA HEMOJHO MIM HEMOC/NeNI0BaTeNbHO PACKpBITO
COllepKaHWE MaTepHana, HO T[I0KazaHO oOmiee [MMOHHMaHHE BONpPOCA M
MPOJEMOHCTPHPOBAHbl YMEHHA, IOCTATOUHbIC /UIA AAJBHEHIIEro YCBOCHHS
NpOrpaMMHOr0  MaTepHana, CTYIEHT HE CMOI MpPHBECTH TNPUMEpBI s
NPOSACHEHHS TEOPHH; NPH M3JI0KEHUHM TEOPETHUYECKOro MaTephana BhISBIEHA
HENIoCTaTouHas cOpMHPOBAHHOCTE OCHOBHBIX KOMIETEHIMH — 5,5-6,5 0aios.
3ajaya pelieHa CO 3HAYUTENbHBIMH OIIHOKAMM HMIIH PEIIEHA HE MONHOCTHIO, HE




NPEICTABJIEHBl CXEMBI 3aMEIIEHHS WK BEKTOPHBIE AHArpaMmel— 5,5-6,5 Gaiuios.
Hroro — 11-13 6an0B.

. CTYJIEHT HE CMOTI PacKphbiTh TEOPETHUYECKOE COJEpIKaHHWe MaTepuana B
MHHMMalbHOM  00beMe, MpeIyCMOTPEHHOM  IIPOrpaMMoii;  OTCYTCTBYET
NOC/IEI0BATENbHOCT H3JI0KEHHE W YNOTpeOieHHe HeoOX0IMMO TEPMUHOJIOTHH
— 0-5 Gannos. 3anaya He pelleHa, WIH PelIeHa CO 3HAYMTEIbHBIMH OIIUOKaMH,
NpeJICTaBJIEHbl HEBEPHBIE MATEMAaTHYECKHE MOIENH U rpad)UuecKue TIOACHEHUA —
0-5 6amos. Utoro — 0-10 Gauios.

Kypcogas pabora.

3amuTa KypcoBoii paboTel OCyIIECTBIsSeTCS B KOMHCCHH U3 2-4 HesloBeK B
cooTBeTcTBHH ¢ [TonoikeHHeM o NpoBeeHHH TEKYIIEro KOHTPOIA 1
npoMeskyTo4HoM arrectauun TITY

OtBeT oucHuBaeTcH om 60 0o 45 6annoe, B TOM ciyyae, ecii OTBET
COOTBETCTBYET CIEAYIOIHM KPHTEPHAM: CTYJEHT MOJHO PACKpPhLI OTBET Ha
Bompoc B 00beMe, NMPeaycMOTPEHHOM MPOrpaMMoi H y4eOHHKOM; OTBETHII
Ha BOTPOCHEI I'PaMOTHBIM $3BIKOM B HEOOXOZMMOI MOCIeN0BaTENbHOCTH;
NPOAEMOHCTPHPOBAJ 3HaHME TEOPETHHECKOH mporpaMmbl, MOJI0KEHHONH B
OCHOBY MpPOEKTHPOBAHMs, 10Ka3ajl HAaBBIKH BIAJCHHMA METOJHKaMH pacdera
TEeINIOBOM cXeMbl H, BhiOOpa 00OpyIZOBaHMS, MPOJEMOHCTPHPOBAT 3HAHHE
HOPDMAaTHBHOH [OKyMEHTalliM, OTBEYal CaMOCTOATENbHO 0e3 HaBOAAIMX
BONPOCOB npenojasaTens. Bo3mMoxkHsl 0/1Ha-/IBe HETOYHOCTH NPH OCBELIEHHH
BTOPOCTENEHHBIX BOTIPOCOB.

Otset oueHuBaetcs om 44 0o 30 Garree B ToM ciydae, eclii OTBET B
OCHOBHOM COOTBETCTBYET TPeGOBAHHAM Ha OTIHYHYIO OTMETKY, HO TPH ITOM
CYMECTBYET OJMH W3 HEJOCTATKOB: [OMYILIeHbl ONWH-IBA HeIOYeTa IpH
OCBEINEHHH OCHOBHOTO COJIEp)KAHHA OTBETA, HCIIPABJICHHBIE 110 3aMeYaHHIO
3K3aMeHaTOopa; AonymeHa omudka WM Gosee ABYX HEIOYETOB NPU OTBETE
Ha BTOPOCTENEHHbIE BOMPOCHL.

OtBer ouenusaetrcs om 29 do 15 fannoe B TOM cliydae, €ClH B
NpOLECcce OTBETA HEMOJNHO MM HENOCIEeIOBATENbHO PAcKphITO COJEpXKaHue
MaTepuama, HO  nokazaHo  oOmee  MOHMMaHHE  BOmpoca  H
NPOJEMOHCTPHPOBAHEl YMEHMA, NOCTATOYHBIE 1N JaJbHEHILEr0 YCBOEHHS
NpOTpaMMHOTO MaTepHaja, CTYIAEHT He CMOI MPHBECTH NOpPHMEpbI JUIs
MPOSCHEHHA TEOPHMH; TMNpH HM3NOKEHHH TEOpeTHYecKOro Marepuana
BBISIBJIEHA HENOCTATO4YHAA C(HOPMHPOBAHHOCTb OCHOBHBIX KOMIIETEHLIHIA.

OTBeT OLeHHBAETCA KaK Heydosemgopumenbnbiii (MeHee 15 6anios) B
TOM Cliy4ae, eclii CTYIEHT He CMOI' OTBETUTh Ha OOJIBIIMHCTBO BOMPOCOB U He
NPOAEMOHCTPHPOBAJ TEOPETHYECKHE 3HAHHA U NMPAKTHYECKHE HaBBIKH
BBITIOJIHEHHUA NPOEKTa B MHHUMAILHOM 00beMe, NMpeLycMOTPEHHOM
MPOrpaMMoii; OTCYTCTBYET MOCNIE10BATENLHOCTE H3JI0KEHHe U ynoTpebaenue
Heo0X0nMMOl TEePMHHOIOTHH; BCE OTBEThI CONMPOBOXKAAKOTCS HABOIALIMMH
BOMPOCAMH YJIEHOB KOMHCCHH.




