®OH/I OHEHOYHbIX CPEACTB IO JJUCIIUAIIVIMHE
INPUEM 2016 1.
OOPMA OBYYEHUS 3aouynas

9H8PFOC6€P€)KCHHC B TEIJIOOHEPIreTuKe

HanpasieHue noaroToBky/ creuyuaibHOCTh
O6pazoBatenbHas MporpamMma
(HanpaBiieHHOCTH (MPOGHIIb))

Cneumanuszauus

YpoBeHb 06pazoBaHus

Kypc
TpynoeMKocTb B KpeauTax (3a4eTHbIX
€IMHHULIAX)

3aBenyouuii kadenpol — pyKOBOJUTEIND

HOL U.H. byrakoBa Ha npaBax kadeapsl
PykoBoautens OOII

[Tpenonasaresnb

13.03.01 Tenso3HepreTHKa H TEMJIOTEXHUKA

TennoaﬂepreTnxa W TCIUIOTEXHHUKA

TemnnoBbie QJICKTPUYECKUE CTAHUHH

BbICIIEE 00pa3oBaHueE - OaKanaBpuaT

ﬂ cemecTp [ 8

3aBopun A.C.
=TT

)( AnToHOBa A.M.

JIuTBak B.B.

fj B

2020 r.




1. Posb qucuuminubl «K9Heproc6epexeHne B TeIUIOSHEPI'eTHKE» B (JOPMUPOBAHHM KOMIETEHIINH BBINTYCKHUKA:

JJ1eMeHT Pesymnrare1 Cocrapiisomue pe3yJbTaToB 0CBOEHHs (JIECKPUNTOPbI KOMIeTeHIHIT)
= Kon OCBOEHHS
L O IO Cemectp KOMITETEHIINH HaunmeHoBaHue KOMIIETEHIMH (0]0)11
nporpamMMsl (IMCHHUILIHHA, H
npakruka, F’HA) Kon aMMeHOBaHHe
TK(Y)-9.B1 BiiajieeT OnbITOM ONpeIesieHust SKOJIOTHYECKHX 1
) 9HEprocOeperamx MoKasarenei YHePreTHYECKOro MPOU3BOICTBA
VYMeeT pacCuuTHIBATE NPEAEIBHO JOMYCTUMbIE BHIOPOCH H COPOCHI
CriocobrocTs obecneunsath MK(Y)-9.V1 OOBEKTOB TEIIOYHEPTETUKH, HOPMBI PACXOJIOB TOILIMBA M BCEX BUIIOB
CO6J'IIOHCHI/IC 3KOJIOTHYECKON SHCpFPIPI
8 TK(Y)-9 1 ITAHHpOBATS SKO3AMIMTHEIE P16 MEeT ONpPEACIISITh OKA3aTeNH SHEPro- U pecypcodhPeKTHBHOCTH,
3]—[6 rocﬁe eJKCHUE B 0e30MacHOCTH Ha TIPOU3BOJACTBE V
TemJI03HepreTuke MEPONPHATTHS ¥ MEPOIPHSATHS 110 K(VY)-9.V2 MIPOBOJIUTH BBIOOP pecypcocOeperaroiux MepOPHUSITHI H TEXHOJIOTHIA
SHEPTO- 1 PECYPCOCOEPEIKEHHIO 3aIUTHI OKPYXKAIOLIEH cpelibl Ha 0OBEKTaX TEIIOOHEPTETHKI
Ha NPOU3BOJICTRE TMK(Y)-9.31 3HaeT HOPMATHBBI 10 00ECIIEYEHUIO IKOIOTHIECKOM Oe30MacHOCTH,
) 9HEPro- U PecypcocOepesKeHUIO Ha 00BEKTaX TEIIOIHEPTETHKI
TK(Y)-9.32 3HaeT COBPEMEHHBIC METO/IbI PECYPCO- U SHEPTOCOCPEKEHUS 1
) MPUPOIOOXPAHHBIE TEXHOJIOTHH
2. Iloxka3zareaun u METOAbI OLICHUBAHUSA

HﬂaﬂﬂpyEMbIe pe3yJbTaThbl oﬁyqemm mo TUCHUIIJINHE

Koa unankaropa

JAOCTHIKEHUSI
N MeToabl OlIeHUBAHUS
KOHTPOJIUPYeMOii HaumeHoBaHue pa3gena qUCHUATLITHHBI
Kon HaunmeHoBanue (OLeHOYHbIE MePONIPHUATHS)
KOMIleTeHUMHU (WJIN
ee 4acTu)
3HaTh METOJIBI U CIIOCOOBI ONPEACICHUS TTK(Y)-9 Beenenue. [Torennuan sneprocoepexenus. [lokazatenu
9HEPTreTUYECKOit 3)(HEeKTUBHOCTH, TPABOBBIC sHepreTryeckoit apdexrusHoctu. [loBbiieHne
OCHOBBI 9HEProcOepekeHuUs 9HEPTreTHYECKOi 3)(HEKTUBHOCTH ITEKTPOCTAHLIHA. 3amuTa 0TYETA 10 JIAGOPATOPHOT
P (pecypcocbeperxeHns); OCHOBHbIE KPUTEPHUU DHeprocOepekeHne B CUCTEMaX COOCTBEHHBIX HYXK/[ paboTe, mpeseHTalHs Ha
9HEProcOepeKECHUS U TUIIOBBIC anekTpocTaHiuii. [ToBbIlIeHHE SHEPreTHYECKON CEMHMHAPCKOM 3aHATHH, OLCHKA
9HeprocOeperaroIine MEpOnpusITHs B 3¢ GEeKTUBHOCTH 31aHUH. DHEPreTHUECKHE CaMOCTOATENBHOM pabOTL.
SHEpreTHKE. o0clieqoBaHus.
YMeTh mpoBepuTh PabOTOCIOCOOHOCTH U IK(Y)-9
[orenmman sueprocoepexenus. [Tokazarenn
9HEPreTHYEcKy0 3(PQPEKTUBHOCTE OCHOBHOTO 5 0
sHepreTudeckoi 3¢ dpexTuBHOCTH. [ToBBIIICHNE i
TEMIO3HEPTETHYECKOTO 060pyI0BAHHNS; p 5 b . 3amra oT4eTa 10 NabopaTopHoi
PJ12 9HEPTreTUIECKOH (P (HEKTUBHOCTH HIEKTPOCTAHIIUIA. paboTe, Tpe3eHTAIHs Ha

BBIOMPATh THIIOBBIE CPEICTBA MOBBIMICHHS
JHepreTudeckor 3(h(HEeKTUBHOCTH; MPOBOIUTH
SHEPreTU4ecKrue OOCIIEAOBAHUS; OMNPENEIIATh
BO3MOYKHOCTH TIOBBIIICHUS 3()()EKTUBHOCTH U

DHeprocOepekeHne B CUCTEMaX COOCTBEHHBIX HYK]
AJIEKTPOCTAHIIMNA. DHEPTeTHIECKUE 00CIIEOBAHMUS.

CEeMUHAPCKOM 3aHITHH, OLIEHKA
CaMOCTOSITEILHON pabOTHI.




CHHKEHUSI (huHAHCOBBIX 3arpar Ha
peannzanuio SHepProd3PGEeKTUBHBIX PEIICHUH.

BirageTh HaBBIKAMH 3JIEMEHTAPHBIX PACUETOB TK(Y)-9

JSHEPTreTHIECKON s pexTrBHOCTH

TEIIOIHEPreTHIECKOTO obopynoBaHus,

30aHUM W COOPYXKEHHH, COCTAaBICHHEM [Morenuan sHeprocoepexenus. I[lokazarenn

IPOrPaMMbl 3HEPTETHIECKOTO OOCIIEIOBAHHUS 9HepreTudeckon a¢ppexTuBHOCTH. [loBBIIICHHE .
N . 3amuTa oT4era 1o 1abopaTopHOt

oObekTa I OUEHKM  3(QQEKTMBHOCTH SHEPreTHIeCcKOi 3 (PEKTHBHOCTH HIEKTPOCTAHIIHA.

P13 3 6 p pabore, pe3eHTalus Ha

UCTIONB30BAaHUSl  TOIUIHBHO-IHEPreTHYCCKUX

CIIOJIB30 0 0-’HEpreTuyec HeprocOepexeHHe B CHCTeMax COOCTBEHHBIX HYXN CEMMHAPCKOM 3aHSTHH OLEHKA

pecypcoB  (3JEKTpUYECKOW W TEIJIOBOH ANIEKTPOCTAHIMNA. DHEPreTUUeCKre 00CIeI0BaHuUSI. CaMOCTOSITEILHOI PaGOTHI.

SHEPruM;  INPHUPOJHOTO,  MONYTHOTO M

CKIDKEHHOTO  Ta30B; TBEpPAOTO  TOIUIMBA;

BTOPHYHBIX  JHEPropecypcoB, HepTH U

HE(PTENPOAYKTOB U Jp.)

3. IIkaJjia oueHUBAHUS

[opsimox opraHu3aly OLIEHUBAHMS PE3YIbTATOB OOyUYEHMsS B YHHBEPCHTETE PETJIaMEHTHPYETCS OTIENbHBIM JIOKAIbHBIM HOPMAaTHUBHBIM akToM — «Cucrema
OLICHUBAHMUS Pe3yIbTaTOB 00yueHUs] B TOMCKOM HONUTEXHUUECKOM yHHBepcuTeTe (CrucTeMa olieHMBaHuA)» (B nedcTBYomel penakiun). Mcnonbs3yercst 6aaibHO-
pelTHHrOBas cUCTeMa OLICHUBaHMS pe3yJbTaToB oOydeHus. MroroBast oueHka (TpalulMOHHAs M JUTEpHas) HO BHUIAM Y4eOHOH JesTelnbHOCTH (M3ydeHHE
mucuuruinH, YUPC, HUPC, kypcoBoe mpoeKTHpOBaHHE, MPAKTUKW) OMpPEAeseTcss CyMMOW OaijioB MO pe3ylbTaraM TEKYLIEro KOHTPOJS W MPOMEKYTOYHOH
aTTecTanuu (UTOroBasi pEUTUHTOBas OlIeHKA - MakcuMyMm 100 GamoB).

Pacnpez[eneHI/Ie OCHOBHBIX W JOIIOJTHHUTCIBbHBIX 0amioB 3a OIICHOYHBIC MEPOIIPUATHUA TEKYIIECTO KOHTPOJIA U HpOMC)Ky’l"O‘-IHOﬁ aTTeéCTalli YCTaHaBJIMBACTCsA
KaJICHAAPHBIM peﬁTHHF-HJ’IaHOM JAUCIUIIINHBI.

PCKOMCH,ZIyeMaSI mIKajaa Jj1d OTACIIbHBIX OIICHOYHBIX MepOHpI/ISITI/II‘/'I BXOOHOI'O M TCKYIIECTO KOHTPOJIA

% BLINOJIHEHUS
3agaHus

CooTBeTCTBHE
TPaANIMOHHON OLIeHKe

Orlpezle.ﬂelme OIICHKHU

90%-+100%

«OTIUYHO»

OTnuyHOE MOHUMAHUE MPEAMETa, BCECTOPOHHHE 3HAHUS, OTJIIMYHBIC YMEHHS U BIAJCHUE OIBITOM MPaKTUYECKOH|
NesITeIbHOCTH, HEOOXOJUMBIE PE3yNbTaThl 0OydeHHsT cOPMHUpPOBAHBI, WX KadeCTBO OIICHEHO KOJIMUYECTBOM OalioB,)
0JIN3KMUM K MaKCHMaJIbHOMY

70% - 89%

«Xopouio

I[OCTaTO‘-IHO IIOJITHOC IIOHMMAHHUE IMPECAMETA, XOPOIIHME 3HAHUA, YMCHUA U OIIbIT HpaKTquCKOﬁ JCATCIBPHOCTH,
HCO6X0)_'[I/IMI>IC PE3YIbTAThI 06yquI/1;1 C(l)OpMI/IpOBaHbI, Ka4€CTBO HH OJHOIro M3 HHX HE€ OICHCHO MHHHMAJIbHBIM|

KOJINYECTBOM OallIoB




55% - 69%

«Y IOBIL»

[Mpuemnemoe NMOHMMaHHWE TPEAMETA, YIAOBICTBOPUTEIbHBIC 3HAHWS, YMCHHUS M OIBIT MPAKTHYECKOW ACSITEIHHOCTH,
HCOOXOAUMBIC pEe3ysbTaThl 00y4YeHHsS C(HOPMHUPOBAHbI, KAuyeCTBO HEKOTOPBIX H3 HHUX OLCHCHO MHHHMAaJIbHBIM
KOJINYECTBOM OalIoB

0% - 54%

«Heynosn.»

Pe3ynprarel 00ydeHns: He COOTBETCTBYIOT MUHIMAIFHO JOCTATOYHBIM TPEOOBAaHUSIM

[IIxana 1y1st OLEHOYHBIX MEPONPUATUNA SK3aMEHA

%
BLINOJIHEHHS
BagaHui
PK3aMeHa

CooTBeTCTBHE
IK3ame TPAANIIHOHHOM
H, 0aJ1J1 P
OLICHKE

Onpene.ﬂelme OLICHKHU

90%-+100%

18 <20 | «OTin4yHO»

OTnryHOE TOHMMaHUE TpPEeAMETa, BCECTOPOHHHUE 3HAHWS, OTIWYHBIE YMEHHUS M BIAJEHHE OIBITOM IMPaKTHYECKOH|
NesITEIbHOCTH, HEOOXOJUMBIE pe3ybTaThl 00YYeHUS CQOPMHUPOBAHBI, WX Ka4eCTBO OIIGHEHO KOJHYECTBOM OallioB,
OJIN3KUM K MaKCHMaJTbHOMY

70% - 89%

14 +17 | «Xopomo»

JlocTaToyHO TOJHOE TOHMMAaHWE TIPEAMETa, XOPOIIUE 3HAHWS, YMEHHSI W OMNBIT NPAKTUYCCKOW JEATSIBHOCTH,)
HEOOXOUMBIC PEe3yJIbTaThl OOyUeHHs CGHOPMHUPOBAHBI, Ka4eCTBO HHM OJHOIO M3 HHMX HE OICHCHO MHHHMAaJIbHBIM
KOJMYECTBOM OaJIIoB

55% - 69%

11 +13 | «Ynosi»

HpI/IeMHeMOC IIOHMMAaHUE IPEAMETA, YAOBJICTBOPUTCIbHBIC 3HAHHA, YMCHHUA WU OIIBIT Hp&KTH‘IGCKOﬁ JCATCIbHOCTH,
HCO6XO,Z[I/IMI>IG PE3YJIbTAThI O6y‘lCHI/I$I C(l)OpMHpOBaHBI, KauCCTBO HCKOTOPLIX H3 HUX OICHCHO MHWHUMAJIbHBIM
KOJIMYECTBOM OallIOB

0% - 54% 0+10 «Heymosmn.» Pe3ynbrarel 00ydeHns He COOTBETCTBYIOT MUHUMAILHO TOCTATOYHBIM TPEOOBAHUIM
4, IlepeyeHb THIOBBIX 3aaHUN
OueHOYHbIE MEPONPUATHS IIpuMepbl THNOBBIX KOHTPOJIbHBIX 32/IaHMIi
1. 3ammra 1a60paTopHOM PabOTHI BOITPOCHI:

1. B dgem 3akioyaeTcst 5KOHOMUS TETJIOBOM 3HEPTHH 3a CUET ITyOOKOH YTHIIN3alKH TeTlia BIAYKHBIX Ta30B?

2. OnuiuTe MPUHIIMITEI IEPEBOJIA TTAPOBBIX KOTJIOB B BOJIOTPEHHBIN PEXUM?

3. Ha3zHaveHue pallMOHATBLHOTO PACIIPEEICHUS HATPY3KU MEKIY HECKOJIBKUMU OJTHOBPEMEHHO
paboTarmuMu KOTIaMu?

4. B kakux ciydasx 1esecoodpa3Ho NCIOIB30BaTh PEAYIIMPOBAHIE MTapa C OJHOBPEMEHHOM BHIPAOOTKON

AIEKTPUUECKOU dHEprun?

Iemn uCToMB30BaHMS TETLIOBOM SYHEPTHH HEIIPEPHIBHOM MPOAYBKH KOTJIOB?

6. Kak onpenemnsroTcs TOTOBBIE MOTEPH YCIOBHOTO TOILTUBA O3 HCIOIh30BaHUSI TEIUIOBOM SHEPTUU
MIPOAYBOYHOM BOABI?

7. Kakum 00pa3oM OIICHHBAETCS TO0Basi IKOHOMUSI TOTUTUBA OT M3MEHEHHS TEMIIEPATYPHI YXOSATINX

o




OueHoYHbIE MEPONIPUATHS

IIpuMepbI THNOBBIX KOHTPOJIbHBIX 33IaHMI

ra3on?
OrneHka camocrtoaTenbHOU | [Ipumepsl 3a1au
paboTEHL. 3amada
[Ipennpustre 3ammaHupoBao MOTYyYUTh 3a rol B sHEpropecypcos.
[Tprgem u3 HUX N% raza, M% TemnoBoi sHepruu, k% npupoaHoro rasa.
ITo uroraM roja OTKIOHEHHS OT 3aIUIAHMPOBAHHOTO COCTABMIIN: CM. TaOJl.
Omnpenenure pakTuueckuii pacxo] Bcex YHEPropecypcoB, a TaK ke I'010BOe OTPeOIeHUE SHEPTONPEAIIPUATHEM
YCJIOBHOTO TOIIJINBA.
Q: M =9500 kkan/kr
8mm=160 xr y.1./'KaN
Qf r =7950 kKan/um®
Ne Bap B, Tyt n% m% | k% OTKJIOHEHHE
ITo mazyty Ilo temny Ilo razy
1 302,75 |54 42 4 +40T1 +50 TJIx +0,1x10° am®
[IpesenTanus Tema goknanga: DHepreTuueckue 00cnen0BaHHs NPEAPUATHH

5. MeToauueckue YKazaHus 10 npouecaype oucHuBaHus1

OueHoYHbIC MEPONIPUATHS

IIpouexypa npoBeeHUsi OIEHOYHOT0 MEPONIPUSATHS U HEOOX0IMMbIE METOAUYECKHE YKAZAHUS

1.

3amura 1a60paTOpHOM PabOTHI

Kaxxnas maboparopHast paboTa COACPKUT LENH, 3a7a4H, IPOrpaMMy paboThl, BApUAHTHI 3aJaHUN JIIST KaXKIOTO
CTYJICHTa, COJIepIKaHNe 0TYEeTa, KOHTPOJIbHBIE BOMPOCH! U KPUTEPUH OlleHuBaHus. OTYeT 1o 1abopaToOpHOM
paboTe olleHHBaETCs MPENOABATENIEM COTIIACHO OIIPEIeIICHHBIM KPUTEPHSIM OlleHKH. Harmpumep:
MakcuMaibHOE KOJTHYECTBO OAJIIOB 3a 1abopaTopHyro padbory - 25 6a10B.

Ne|Kputepuit bann 0 bann 6-12 Bbann 12-25

1 |[IpaBUIbHOCTD TIPEACTABICHHONW HH(POPMAIIMH  [€CTh OMUOKH |€CTh HETOYHOCTH| 0e3 OommdoK
2 |OpuruHanbHOCTD MPEACTABICHHON HHPOPMALTUH TUIIOBOM OPHUTHUHAJIBHBIN
3 |lIpencrasien pacuet HET c ommbOkamu  |be3 ommboK

4 |006BeM IPOBEICHHBIX UCCIIETOBAHNN HET Henonabrit HOJIHBIN

5

Amnanns pe3yjibTaTa, BBIBOAbL HCT HE JOCTATOYHbII MOJIHBIN




OueHoYHbIE MEPONIPUSTHS

IIpouenypa npoBeeHUsi OLIEHOYHOI0 MEPONIPUSATHS U HEOOX0IMMbIE METOAUYECKHE YKAZAHUS

Ouenka MJ13

Kasxnas paboTa comepikuT BapuaHThI 3aJaHHi [T KaX 100 CTYACHTa, COAEeP)KaHUe 0TYETa, KPUTEPHH

orieHnBaHus. OTUYET 110 CAMOCTOATEIIBHOM paboTe OIICHUBAETCS IPEIOIaBATEIIEM COTTIACHO ONPEaeICHHBIM
KpuTepusM olieHku. Hampumep:
MakcumanbpHOe KonuuecTBo 0amios 3a M]3 - 5 6ajna.

Ne |Kpurepuii bann 0 bann 1-3 Bbamx 3-5
1 |lIpencraBneH pacyer €CThb OIINOKH ©CTh HETOUYHOCTH | 0e3 OImHOoK
2 |TIpaBHIBLHO TIOCTABIICHA Pa3MEPHOCTh C omMoOKamMu bes ommbox
3 |O0beM mpoBEACHHBIX UCCIIEAOBaHUI HET Hemnonnsrit MHOJIHBIN
4 |AHanu3 pe3ylibTaTa, BEIBOJIBI HET HE JIOCTaTOYHBIN TTOJTHBIN

[Ipesentanus

CTVI[CHT NPCACTABJIACT NPE3CHTALUIO T10 BaﬂaHHOﬁ TCMC 1 OTBCHACT HAa BOIIPOCHI MPCIIOAaBaTCIIsA

No|Kpurepuit bamn 0 bamn 1-3 bamn 3-5
1 |IIpencraBieHa BhIMIOTHEHHAS padoTa €CTh OIIMOKH €CTh HETOYHOCTH|0e3 OmNO0K
2 |OdopmiteHue npe3eHTaIH He cooTBetctByeT TpeOoBanusm| ¢ ommbOkamu |be3 ommbok
3 |OOBem npoBeIeHHBIX HCCIIEIOBAHMIA HET Henounnbli TIOJIHBIA
4 |Ananu3 pe3ynbTara, BEIBOIBI HET HE JIOCTATOYHBIM | MOJHBIN
5 |OTBeThI Ha BOMPOCHI MpENoaBaTes HET HE JJOCTAaTOUHBIN| TOTHBIN
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