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1. Poan AUCHHUIIIIMHBI «Oﬁlllaﬂ JHEPIreTuKa» B (l)OpMHpOBaHHH KOMIIeTEeHIInii BBIITYCKHHUKA:

OneMemr Kon CocCTaBJISIIONIHE Pe3yJIbTATOB OCBOCHHS (JIECKPUIITOPBI KOMIIETEeHIHii)
06pa303aTe.m>H0n
KOMITETeHIY HaunmenoBanue PesyibTatsl
NPOrpaMMbI Cemectp 0Ol
e un KOMITeTeHIHH OCBOEHHsI
npascruka, THA) Kox HanmenoBanue
Brnageer HaBBIKaMM aHaIM3a TEXHOJIOTMIECKUX CXEM IPOU3BOJCTBA
OIIK(Y)-3.B16 . N
NIEKTPUUECKOI U TEINIOBOH SHEPTHA
Cnocoben
HCTIONIb30BATh ‘YMeeT UCTI0NIb30BaTh METOAbI OLICHKH OCHOBHBIX BH/IOB
METO/IbI OIIK(Y)-3.Y16 SHEPropecypcoB U MPeoOpa30BaHUS MX B SJICKTPUICCKYIO U
Obmas
6 OIIK(VY)-3 aHanmm3a u P7 TEIUTOBYIO YHEPTHUIO
JHEpPreTHKa
MOJIETTMPOBAHHUS
IMEKTPUIECKUX B
nemei 3HaeT OCHOBBI O0IIEH 3HEPTETHKH, OCHOBHBIE BH/IBI SHEPTOPECYPCOB,
BKJIFOYasi OCHOBHBIE METOABI U CIIOCOOBI MPeoOpa30oBaHus UX B
OIIK(VY)-3.316
JIEKTPUUECKYIO U TEIUIOBYIO SHEPTUIO, OCHOBHBIC THIIBI
SHEPreTUYECKNX YCTaHOBOK

2. IMoka3zarenu u METO/JAbI OLICHUBAHUA

Ilnanupyemble pe3yJibTaThl 00y4eHHUSs 10 JUCIHILIHHE

Kona unaukaropa

HaumeHoBaHue pa3jena

MeToabl OlleHNBAHUSI

KOII HaumenoBanme JAOCTHIKCHU S JAUCIHHUILIHHBI (OHeHO‘{Hble MepOl’lpﬂﬁTﬂﬂ)
KOHTPOJIMPYeMOii
KOMIIeTeHIINN (MJIH ee
YaCcTH)
Paznen (Mogynn) 1. Pazmen 1. Ompoc-I0MmycK K JIabopaTOpHO
OCHOBHBIE MOJIOKEHUS Kypca pabore,
AHanu3UpOBaTh MPEUMYILIECTBA H HEJOCTATKH Paznen (momynb) 2. OITpOC-3aIIUTAa 110 JTa00paTOPHON
PIO1 TEXHOJIOTUYECKUX CXEM IPOU3BOJCTBA AIEKTPUIECKON U OIIK(Y)-3 OHEeKTPOCTaHLIUU — OCHOBA pabore
TEIUIOBOM PHEPTUH Ha JEKTPOCTAHLUAX PA3IUYHBIX TUIIOB OHCPIETUKHU CTPAHBI WuueunyansHblie JOMAIHUE 33/1aHUS
Paznen (Momyis) 3.
TexHonOrMYeCKHEe IPOLECCH
TEIUIOBBIX M aTOMHBIX




2IEKTPOCTaHLUI

Paznen (Mmoxyms) 4.
I'maposuepreTuueckue
YCTaHOBKH

Paznen (Momyms) 5.
OnexTpudeckoe 000pyIOBaHUE
3JIEKTPOCTAHLIUH

Paznen (Momynn) 6.
DJeKTpUIECcKHe CETH
Paznen (momynb) 7.
OHepreTH4ecKue CUCTEMBI
Paznen (Momynn) 8.
VYnpasneHue, 3aiuTa u
aBTOMaTHKa Ha
AIEKTPOCTAHITUAX

Paznen (Momyms) 9.
DHeprocoepekeHne

P12

O11eHMBATh OCHOBHBIE BH/Ibl SHEPTOPECYPCOB U TIPUMEHSITH
3HAHUSI O PECYPCOCOEPETAIONINX TEXHOTIOTHSX

OITK(Y)-3

Paznmen (momyns) 1. Pazmen
1. OCHOBHEBIE TIOJIOKECHHUSI
Kypca

Paznmen (momyns) 2.
DNIEeKTPOCTAHITMH — OCHOBA
SHEPreTHKHU CTPAHbI
Paznmen (momyns) 3.
TexHOMOrNYECKHE MPOIECCHI
TEIUIOBBIX U aTOMHBIX
3JIEKTPOCTAHIINI

Paznmen (momyns) 4.
I'mnposnepreTuueckue
YCTaHOBKH

Paznmen (Momyns) 5.
ONEKTPHUECKOE
o0opynoBaHue
ANEKTPOCTAHITUH

Paznen (momyns) 6.
DIIEKTPUIECKUE CETH
Paznen (momynp) 7.
DHEepreTUYecKrue CUCTEMBI
Paznen (momyip) 8.

Omnpoc-AomycK K 1adopaTopHOM
paborte,
OIIPOC-3aIIHTA 110 JTa00PaTOPHOU
pabote
VuauBuayansHble JOMALTHUE 3aJaHUs




Ynpasnenue, 3aura u
aBTOMAaTHKa Ha

AIEKTPOCTAHIIUAX

Pazgen (momynp) 9.

DHeprocoOepekeHIE

Paznmen (momyns) 1. Pazmen Omnpoc-a0mnycK K 1a00paTopHOi
1. OCHOBHBIE TIOJIOKEHHUS pabore,

Kypca OIpPOC-3alIUTa TI0 JIA0OPATOPHON

pabote

Paznmen (momyns) 2.
WNunuBuayanpHble TOMaIHUE 3a1aHUS

DIIEKTPOCTAHITIN — OCHOBA
SHEPTETUKH CTPaHBI
Paznmen (momyns) 3.
TexHoJI0rnYecKue Ipouecchl
TCIIJIOBBIX 1 aTOMHBIX
3JIEKTPOCTAHLINI

Paznmen (momyns) 4.
I'mnposnepreTuueckue
YCTaHOBKU

Paznmen (momyms) 5.
DIIEKTpUYECKOE
o0opynoBaHue
3JEKTPOCTAHLUN

Paznmen (momyns) 6.
DIEeKTPUIECKUE CETU
Pazgen (momynp) 7.
DHepreTUIecKrue CUCTEMBI
Paznen (momyinp) 8.
VYnpasneHue, 3a1urTa u
aBTOMAaTHKa Ha
AIEKTPOCTAHITUSIX

Pazgen (momyinp) 9.
DHeprocOepexeHne

IIpuMeHsATh SKCIIEpUMEHTAIBHBIE METOABI OIPEACICHUS
PA3 XapaKTEePUCTUK CUCTEM 3JIEKTPOCHAOKEHUsI, BBITIOJIHEHHBIX Ha OIIK(Y)-3
6a3e BO30OHOBIIIEMBIX HCTOUHUKOB SHEPTUU

3. IlIkajga oneHuBaHus
HOpr}IOK OpFaHI/IBaHI/II/I OLICHUBAHUA peBy.]'II)TaTOB 06y’~IeHI/I$I B yHI/IBepCI/ITeTe peFJ’IaMeHTI/IpyeTCH OTACJIIBHBIM JIOKAJIBHBIM HOpMaTI/IBHI)IM AKTOM —
«Cucrema OIICHUBaHUS Pe3ybTaToOB 00y4eHUs B TOMCKOM MOJIMTEXHUYECKOM yHHBepcuTeTe (CrucTema oneHUuBaHUs)» (B JIECHCTBYIOIICH PEIaKIIHH ).




Hcnonp3yercst OamibHO-PEUTHHIOBass CUCTEMa OIICHMBAHUS pe3ylbTaToB oOyueHHs. MToroBas orneHka (TpaJullMOHHAs W JIMTEpHAas) MO BUAAM
yueOHol nesrenbHOCTH (M3yueHue auctuminH, YHWPC, HUWPC, kypcoBoe NpOeKTHpOBaHHE, MPAKTHKH) OINPESIsIeTCs CyMMOHW O0ayuioB IO
pe3yabTaTaM TEeKYIIEro KOHTPOJIS U IPOMEKYTOYHOW aTTecTaluu (UTOroBas peUTUHTOBAs OlleHKa — MakcuMyM 100 6amioB).

PacnipeniesieHre OCHOBHBIX M JIONOJHUTEIBHBIX Oa/llIOB 3a OLIEHOYHBIE MEPONPUATUS TEKYILEro KOHTPOJIS M IMPOMEXKYTOYHON aTTECTAlUU
YCTAaHABIINBAETCS KAJICHIAPHBIM PEUTHHI-TUIAHOM JUCLIUILINHBIL.

PeKOMeH,Z[yeMaH mKajia Jjisi OTACIIbHBIX OICHOYHBIX Meponpnﬂmﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHUS
3a]aHUA

CooTBeTCTBHE

TPaJULHOHHON OLleHKe

OmnpenesieHue OLEHKH

90%+100% «OTINYHOY OTnuyHOE MOHUMAaHKE MTPEeIMETa, BCECTOPOHHHUE 3HAHMUSI, OTIMYHBIE YMEHHUS U BJIaJIEHUE OMBITOM MPAKTHYECKOH e TeTbHOCTH,
HEOOXOIUMBIE Pe3yIbTaThl 00ydeHHs c(hOPMUPOBAHEI, UX KaYECTBO OIICHEHO KOJIMYECTBOM 0AJIIOB, OM3KAM K MAKCHMAaITbHOMY

70% - 89% «Xopomo» JlocTaTo4HO TOJIHOE MIOHUMAHUE MPeIMETa, XOPOILNe 3HAHUS, YMEHHS U OIIBIT MPAKTUUECKOMN eI TeIbHOCTH, HEOOXOAUMBIE PE3YJIbTaThI
00yueHms c(hOPMUPOBAHBL, KAYECTBO HU OJHOTO U3 HUX HE OIIEHEHO MHHAMAJIBEHBIM KOJMIECTBOM 0ajlioB

55% - 69% «Y 10BI.» [IpuemireMoe MOHUMaHKE TPEAMETA, YIOBICTBOPUTEIEHBIC 3HAHIS, YMEHUS U OIBIT IPAKTUIECKON ACITEITPHOCTH, HEOOXOAUMBIC PE3YIIbTaThI

o6yquI/m C(bOpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPHLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYCCTBOM GayioB

0% - 54% «HeymoBi.» PesynbTaTel 00ydeHus He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPEOOBAHUSM
[Ikana st OLEHOYHBIX MEPONIPUITHI B T PEpPEHIIMPOBAHHOTO 3a4eTa / 3a4eTa
Crenenn
c()OpMHPOBAHHOCTH CooTBeTcTBHE
Bbann o Onpeneﬂeﬂue OLCHKH
pe3yabTaToB TPAaAUUHOHHOHU OLICHKE
00yueHHus
90% + 100% | 90+ 100 «OTINIHO» OT1auyHOE TOHMMaHHKE TIPEeMEeTa, BCECTOPOHHHUE 3HAHMUS, OTIMYHBIE YMEHUS 1 BJIa/ICHUE OMBITOM MPAKTHYECKOH AeATeTbHOCTH,
HEO0OXOANMBIE PE3yNIbTAaThl 00yUeHHs CPOPMHUPOBAHBI, X KaUECTBO OLICHEHO KOJIMYECTBOM 0aJUIOB, OJM3KHM K MAKCHMAIEHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAaHHUE NPeIMETa, XOPOIIHE 3HAHUS, YMEHHUS | OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOX0ANMBbIE
pe3ynbTaThl 00y4eHHus COPMUPOBAHBI, KAUECTBO HU OJHOTO M3 HUX HE OL[CHEHO MUHUMAJILHBIM KOJIMYECTBOM OaJIIIOB
55% + 69% 55+69 «Y IOBIL» [Ipuemnemoe MOHUMaHKE TPEAMETA, YIOBICTBOPUTENbHBIC 3HAHNS, YMEHHS U OIBIT IPAKTHUECKOH AEATENbHOCTH, HEOOXO0AUMBIE
pe3ynbTaThl 00y4eHHs CPOPMUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OLIEHEHO MUHMUMAJILHBIM KOJIMUECTBOM OaljIoB
55% + 100% | 55+ 100 «3a4TeHo» Pe3ynbraThl 00y4eHHUs] COOTBETCTBYIOT MUHMMAJILHO JIOCTATOYHBIM TPEOOBaHHSIM
0% + 54% 0+54 «Heymoi.»/ PesynbTarel 00yueHus1 He COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEeOOBAHMIIM
«He 3aureHo»

4. TlepeyeHb TUNOBBIX 3aaHUI

OueHoYHbIe MEPONPHSITHS

IIpuMepsbl THNOBBIX KOHTPOJIBHBIX 3aaHUIH




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1. Onpoc-70MmycK K 1abopaTopHOi Bompocksr:
pabore 1. Kaxue MeponpusTus 1o TeXHUKe 0€3011aCHOCTH HEOOXO0ANMO BBIIOJIHSATH IpU padoTe Ha 1JabopaTOpHOH ycTaHOBKE?
2. OnummTte cxemy 1ab0paTOPHOI yCTaHOBKH.
3. Ilepeuuncnure mocnenoBaTeNbHOCTh ASHCTBUI U paboTe Ha 1abOPaTOPHOH YCTaHOBKE.
4. Kakue n3mepenus He0OXOIUMO cZeaTh Ha JaOOPaTOPHOW yCTaHOBKe?
5. B dem cocrouT KOHeYHas Lesb JaHHOU J1abopaTopHoi paboThl?
2. Omnpoc-3amura 1o J1abopaTopHOi Bomnpocsr:
pabote 1. HaznadeHume ruIpOHACOCOB.
2. OcHOBHBIC TEXHHUECKHE TIOKA3aTEIN U XapaKTEPHUCTUKH HACOCOB.
3. YcrpoiicTBO, IpUHIHI PaOOTHI, KiTacCH(pUKams, 0003HAUEeHHUS, 007IaCTh IPUMECHEHHUS IEHTPOOESKHBIX HACOCOB.
4. Amnanms pe3ynpTaTOB HCCIEIOBAHUH IEHTPOOESIKHOTO Hacoca.
3. WnnuBuayanbHOE 3aaHKe 3anaya 1. CMech ra3oB ¢ HauanbHOM TeMnepatypoi t1 = 27 °C cxuMaeTcsi B 0JHO-CTYIIEHYAaTOM MIOPLIHEBOM KOMIIPECCOPE

ot maBnenus pl = 0,1 MIla go maBnenus p2. Cxatne MOXKET IIPOUCXOAUTH II0 H30TEpME, aaradaTe Mo MOIUTPOIIE C
MOKa3aTeseM OJIMTPONbI n. ONPeneNuTh A KaXKI0T0 U3 TPeX MPOLECCOB CHKAaTHSI KOHEUHYIO TeMIIepaTypy rasa t2,
OTBEeJICHHOE OT cMecH Terio Q, kBT, u3MeHeHne BHyTpEHHEH SHEPTUHU U SHTPOIIMH CMECH U TEOPETHUYECKYIO MOIITHOCTh
KOMIIpECCcopa, €CIU ero Npou3BoAuTeNsHOCTh G. JlaTh cCBOJHYIO TaOIMIy M M300paskeHHe IPOLeccoB cxkatus B p-V- u T-s-
auarpaMmax. JlanHele, He0OOXOIUMBIE JJIsl pellIeHHs 33/1a4u, BEIOpaTh U3 Tadd. 1.

Vxkazanue. PacueT npoBectu 03 yueTa 3aBHCUMOCTH TEIUIOEMKOCTH OT TeMIIEPaTypBl.

OTBeTUTH Ha BOIIPOCHI:

1. B xakoM U3 IPOLECCOB CXKATHA MOLIHOCTD, 3aTpayrBaeMas Ha IIPUBOJ KOMIpeccopa, Oynet 6omnpie?

2. Kakoe Konn4ecTBO BO/BI HEOOXOIMMO NPOKAYMBATh Yepe3 pyOanIKy IUIHHAPA IPU CKATHH Ta3a 110 H30TepMe U
MIOJTUTPOIIE, €CITH TeMITepaTypa BoIbI IpH 3ToM HoBkimaetcs Ha 20 °C (wru 20 K)?

3. Kak 9nciieHHO H3MEHUTCS B BallleM BapHaHTE 33/1auu MMoka3aress aguadarsl k = Cp/Cv, ecnn y4ecTb 3aBUCHMOCTD
TEMJIOEMKOCTH Ta30B OT TEMIIEPATypbI?

5.MeT0)1quc1<ue YKazaHnus 110 npoueaype oucHuBaHus1

OueHOYHBIE MEPONPUATHSA

Hpouenypa MPOBECACHUSA OLICHOYHOI'0O MEPONIPUATHUA U HeOGXOHHMBle METOAUYECKHME YKA3aAHUSA

1. Orpoc-A0ITycK K JIabopaTOPHOM
pabore

Omnpoc MpOBOAMTCS MUCEMEHHO WM YCTHO MEpe/l BBIOJIHEHHEM J1a00paTOPHOW paboThI € LIEJIbIO ONPEIeNICHNsI TOTOBHOCTH
CTYJIEHTa K BBINOJHEHHUIO porpaMmbl paboTsl. [IpenoaaBarens GopMyIHpyeT BOIIPOCHL, CBSI3aHHbBIE C TEMAaTUKON
naboparopHoii padboTel. [Ipr HEOOX0AMMOCTH, BOIIPOCH MOTYT OBITh Pa30UThI Ha MOJBOIPOCHI WK JOIOJHEHBI HABOASIINMHU
IIpUMepaMu.

Kpurepun onennBanus:

PazBepHyTHIil BepHBIi 0TBeT Ha Bompoc: 0,9-1;

Kparkuii BepHBIi OTBET Ha BOIIPOC, ¢ HEKOTOpbIMH HeToyHocTsimu: 0,7-0,89
Kpartkuii orBeT Ha Bonpoc ¢ ommoOkamu mim HetouHocTsiMu: 0-0,69.

2. Ortyer o nabopaTopHoii padore

B X0A€ BBIIIOJIHCHUA na6opaT0pH0ﬁ pa6OTLI 06yqa}0mnec9{ MMPOBOJSAT SKCICPHUMCHTHI, 3aIlIOJTHAIOT Ta6J'II/IIILI, BBITIOJIHAKOT
PacydeThl, CTPOAT Fpa(l)I/IKI/I, JCJIa0T BBIBO/IBI.




OneHoYHBIC MEPONPHATHS

IIpouenypa npoBeaeHNns OLIEHOYHOT0 MEPONPHUSIITUS U HEO0OX0IMMbIe MeTOIUYEeCKHE YKAZAHUS

Kpurepun onenuBanust:
e PacueTsl BEIIIOJTHEHBI BEPHO, B TOJTHOM 00BEME, AaHBI ITOJIHBIC MTOACHEHUS M0 PEIICHNI0, C(HOPMYTHPOBAHbI
MIpaBUJIbHEIEC BEIBOABI. OTYET COOTBETCTBYET npasmiiaM opopmieHns: 0.9-1.
e PacueTsl BEIIIOJHEHBI BEPHO, B TOJTHOM 00BEME, JaHBI YACTUYHBIE MOSICHEHHS IO PEIICHNIO, BHIBOBI
chopMyIHpOBaHBI HE COBCEM KOppeKTHO. OTYET YaCTUIHO HE COOTBETCTBYET npasmiaM opopmreHus: 0,7-0,89.
e  PacueTsl BEIIIOJHEHBI C OMMOKaMH, B HE TIOJTHOM 00BbEME, JaHbl YaCTUYHBIC MOSCHEHUSI 10 PEIICHHIO, BEIBOIOB HET.
OTueT YaCTUYHO HE COOTBETCTBYET mpapmiaM odopmienus: 0,56-0,69.

Omnpoc-3amuTa o 1ab0paTopHOH
pabore

Omnpoc MpoBOANTCS MUCBMEHHO MIIM YCTHO MOCJIE BHIIOJHEHUS OTYETA 110 Ja00paTOpHOW paboTe ¢ Lebio ONpeaeIeHus
IITyOMHBI TIOATOTOBKH CTYAEHTA 0 JAHHOMY pasJiely TucuuIuiieel. [Ipernonasarens Gpopmynupyer 3-5 BOIpocos,
CBSI3aHHBIX C 00BEKTOM HCCIIEAOBaHUS J1a00paTOPHOU pabOTHI.
Kputepuu oneHuBaHus:

e  PasBepHyTHIH BepHBIN 0TBET Ha Bompoc: 0,9-1;

e  Kpatkuii BepHBII OTBET Ha BOIPOC, C HEKOTOpbIMH HeTouHocTsmu: 0,7-0,89

e Kparkuii oTBeT Ha Bonpoc ¢ ommoOkamu win HerouHoctssmMu: 0-0,69.

WupuBuayansHOE 3a1aHHE

[TpoBoanTcs 0OydaromuMucs 1oMa B MUCbMEHHOH (opme. 3amaHme COAEPKUT HECKOIbKO 3 3axaun. OTuet ohopmiIsieTcs B
MS Word Ha muctax popmaTta A4 1 OTHpaBISIETCS MPETIOAABATEIO IO CPEACTBAM ICKTPOHHOU cBs3U. [Ipn HemodeTax
OTYET OTIIpaBiIsAeTCA Ha 10paboTKy. OleHKa pe3ysIbTaToB OOBSABIICTCA Ha 3aHATHAX.
Pabota o nHIMBHIYaIEHOMY 3a/IaHAIO TOJDKHA COAEPKATh CIETYIOMINE MMyHKTHI:

e TuTyABHBIN JHCT.

e Ilens paGoThI.

*  3ajaHue B COOTBETCTBUHU C BAPHAHTOM.

*  Heo6xoauMble BEIYMCIECHUS U PACUETHI.

*  BrIBozpI, BKIIFOYAONIHE B ce0sI aHAN3 TOJTYYEHHBIX JaHHBIX.

*  CrouCOK MCTIONB30BaHHOH JTUTEPATYPHI.

Pabora momxkHa ObITE 0OhOpMIIEHA B COOTBETCTBUU ¢ MpaBmiamu Cranmapra TITY.
Kpurepun onennBanms:
e PacueTsl BHINOJHEHBI BEPHO, B ITOJTHOM 00beMe, aHbI ITOJTHbIE TIOSICHEHHS 110 PENICHHUI0, CHOPMYITHPOBAHBI
MIPaBWIIbHBIE BBIBOJBI. OTUET COOTBETCTBYET NpasmiiaM odopmierns: 0.9-1.
e PacueTsl BHIIOJHEHBI BEPHO, B ITOJTHOM 00beMe, JaHbl YaCTUYHbIE MOSCHEHHSI IO PEIICHNIO, BHIBOIBI
copMyJIMPOBaHbI HE COBCEM KOPPEKTHO. OTYET YaCTUUHO HE COOTBETCTBYeT IpaBuiaM odopmienus: 0,7-0,89.
e PacdeTsl BHINOJIHEHHI C OIIHUOKAaMH, B HE TIOJTHOM 00beMe, JaHbl YACTUUHBIC TIOSCHEHHUS 10 PELICHHUIO, BEIBOJIOB HET.
OTueT YaCTUYHO HE COOTBETCTBYET mpaBuiaM odopmienus: 0,56—0,69.




