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1. Poab aucuunmiauHbl «MeTpoJIorusi, CTaHIapTH3alIMs U cepTH(UKANHT» B (POPMHUPOBAHUN KOMIIETEHIIHIi BHIMMYCKHUKA:

JuemeHT . Kon CocrasJsioniye pe3yJbTATOB 0CBOeHHSs (1eCKPUINTOPHI KOMIIETEHIIHIA)
oGpa3oBaTeJbHOI
CemecTp | KOMIETEHIUH HanveHnoBanue KoMIeTeHIUH
NporpamMMbl (AMCHHUIIHHA, Ko HanmenoBanue
npaktuka, [HA) g
CriocobeH MPOBOIMTE OLCHKY ypOBHA Opaka IK(Y)-1034 3HaeT 0COOEHHOCTH CepTH(UKAINH IIPOAYKIIIH, IPOLIECCOB, CPEACTB
IPOAYKLUY, aHATU3UPOBATh IPUUUHBI €I'O ABTOMATH3ALMH 1 YIIPABICHHUS
MOSIBIICHUS, pa3pabaThIBaTh MEPOIPUATHS IO
€ro NPeayNpexICHUIO U YCTPaHEHHIO, 110
COBEPIICHCTBOBAHMIO IIPONLYKIIHH, Ymeer onpenensiTb He0OXOAUMMOCTb KIMOPOBKH U MOBEPKU TEXHUYECKUX
MK(Y)-10 TEXHOJIOTHYECKHX IIPOLECCOB, CPELCTB TIK(Y)-10Y4 | cpencts ACY TII
aBTOMAaTHU3allMH U yIIPaBJICHUS IIPOLiECCaMH,
JKU3HEHHBIM IIUKJIOM MPOIYKIMU U €€
KayeCTBOM, CUCTEM 3KOJIOTUYECKOTO
MEHEPKMEHTA MPENpHUATHUS, 10 CepTU(UKAIIUN
a peanp ’ prHGmKan TK(Y)-10B4 Brnageer HaBBIKaMH CepTH(HKAINK TPOTYKIMH, HIPOLIECCOB, CPEICTB
TPOAYKIIHH, POLECCOB, CPENCTB ABTOMATH3AIUH U YIIPABICHHUS
aBTOMATHU3alUU U yIIPaBJICHUS
CrocoGeH y4acTBOBATh: B pa3paboTKe ILIAHOB, 3HaeT OCHOBBI TEXHUYECKOTO PETyIMPOBaHUs, METPOJIOTHH,
M IPOrPaMM, METOHK, CBSI3HHBIX C MOATBEPKIEHHS COOTBETCTBUSA U CTaHAAPTH3AIMH, UX BIMSHUE Ha
eTPOoJIoTHs o
cTangaansa;mn . 6 ABTOMATH3aLMEH TEXHONOTHYECKUX [POLIECCOB KauyeCTBO MPOAYKLHH, IPABUIIA U MOPSJOK IIPOBEACHUS MOATBEPKACHUS
cepTHpUKAINS ¥ IPOU3BOJICTB, YIIPABICHHEM IIPOLIECCAMH, COOTBETCTBHSI; OCHOBBI METPOJIOTHYECKOTO 00eciedeH sl 1 METPOJIOTHH,
JKU3HEHHBIM LIUKJIOM IPOAYKLIHH U €€ MK(Y)-11 31 | TunOBBIE CTAaHIAPTHBIE CPEICTBA H3MEPEHUH, HCTIOIb3YEeMBbIe IIPH
KaueCTBOM, HHCTPYKLHMI{ 10 SKCILTyaTalun IKCIIEPUMEHTAIILHBIX UCCIIEIOBAHUSX; IIPUEMBI 00pabOTKH
060pyI0BaHMs, CPEICTB U CHCTEM 9KCIEPUMEHTANIBHBIX JAHHBIX; OCHOBHBIE METOIbI M CPENICTBA
ABTOMATH3ALIMH, YIPABJICHHS U CepTH(UKALIN MIPOBEJECHUS IKCIIEPUMEHTAIIbHBIX UCCIIEI0OBAHNUIN; CUCTEMBI
(V1L U IPYroii TEKCTOBOM JOKYMEHTAIIMH, BXOISIIEN CTaHIApTH3ALMHU U CePTHHKALHH
™) B KOHCTPYKTOPCKYIO U TEXHOJIOTHUECKYIO
IK(Y)-11¥Y1 | YmeeT ucrnonb3oBaTh HOPMaTHBHBIE JOKYMEHTHI T10 KaUeCTBY,

JIOKyMEHTAIMIO, B paboTax 1o IKCHepTh3e
TEeXHUYECKOI JOKYMEHTAINH, Ha30py U
KOHTPOJIIO 32 COCTOSSHUEM TEXHOJIOTHUYECKUX
IPOLIECCOB, CHCTEM, CPEICTB ABTOMATU3AIMH U
YIIpaBJIeHHs], 000PYJOBaHUS, BEIIBICHHIO X
pE3epBOB, OINPEAETICHUIO IPUYNH HEJJOCTATKOB
Y BO3HUKAOIINX HEUCIIPAaBHOCTEH TIpH
SKCIUTyaTalluy, IPUHATHIO Mep T10 UX
YCTPaHEHHIO M TTOBHIIIEHHIO 3 heKTHBHOCTH

CTaHJapTU3ALUU U TIOATBEPKIEHUIO COOTBETCTBUS; IPOBOAUTH
MOATBEPKACHHE COOTBETCTBUS PA3IMIHBIX OOBEKTOB B COOTBETCTBHU C
TpeOoBaHUAMH HOPMATHBHOHN 1 3aKOHOJaTEIILHON JIOKyMEHTaIUeH;
MPOBOJIUTH METPOJIOTHIECKOE 00eCIIeueHNe, TPOBOUTH SKCIIEPHMEHTHI
IO 3aJJaHHBIM METOAUKAM C TocIeayromel 00paboTKOH 1 aHAITI30M
pe3ynbTaToB, 00pabaTHBATh PE3yIbTATHI IKCIEPUMEHTAIBHBIX
HCCIIEIOBAaHUH, B TOM YHCIIE C IPUMEHEHNEM IIPUKIIaJHBIX POrPaMM,
HCIIONIb30BaTh KOHTPOJIbHO-U3MEPHUTENbHBIE TPUOOPHI U aHANU3UPOBATh
MX [TOKa3aHUsl, BHIOUPATh CIOCOOBI M CPE/ICTBA H3MEPEHHI, IPOBOJUTH
9KCIIEPUMEHTAJIbHBIE UCCIIENOBaHUS




DiIeMeHT
o6pa3oBarTejbHOM
NporpaMMbI (IMCHUIIHHA,
npaktuka, [HA)

pe3yJIbTaTOB U3MEPEHUI

Kox CocrasJsioniye pe3yJbTATOB 0CBOeHHs (1eCKPUINTOPLI KOMIIETEHIIHIA)
CeMecTp | KOMIIETEHIMH HanmeHoBaHNe KOMIIETEHIMI
Kox HaumenoBanue
HCIIOJIb30BAHHUS ITK(Y)-11B1 | Bmameer onbIToM paboTHI ¢ TOKyMEHTallMel W APYTHMH HCTOYHUKAMHU

OTEUEeCTBEHHOH U 3apy0eHOH HayIHO-TeXHHIEeCKOH nHdopmarmy,
OIIBITOM aHAJIM3a METPOJIOTMYECKOr0 00eCIeyeH s IPOU3BO/ICTRA,
aHanM3a GU3NYECKHX SIBICHUH, CBA3aHHBIX ¢ IPO(ECCHOHATBHON
JeATEIBHOCTBIO, PabOTHI CO CPEACTBAMH U3MEPEHHUHT IIPH BHIIOJIHEHUH
HKCIEPUMEHTAIBHBIX HCCIIEA0BAHUMH, ONBITOM 00pabOTKH 1
MPE/ICTABIICHHUS MTOTYYSHHBIX JaHHBIX M OIICHKH IOTPEIIHOCTH

2. Iloka3areau u METOAbI OICHUBAHUSA

Ilnanupyemble pe3yJbTaThl 00y4eHHUs 10 JUCIHILIHHE

Ko xoHTpompyemoii

HaumenoBanue pasaena THCHHIIHHBI

MeToabl olleHUBAHUS

Kon HanmeHoBanue KOMIIeTeHIHH (1M ee (o1leHOYHbIe MepONPHSTHS)
YaCTH)
P/l CnocoOHOCTh BIaJieTh OCHOBHBIMHU IIPHEMaMU ITOJTyYEHUs], Omnpoc
00pabOoTKH U MPECTaBICHAUS JaHHBIX H3MEPCHUN, HCITBITAHINA U Paszen (Mozyib) 1. OCHOBBI 3amura oT4eTa 1o 1abopaTopHOM
) adote
KOHTpOJISL. IK(Y)-11 TEXHUYECKOTO PETyIMPOBAHMUS P
Paznen (Moxynb) 3. MeTtponorust Konrporbnas paGora
4 - VTP TectupoBanue
Pedepar
P2 CnocoGHOCTb OPraHN30BbIBATH METPOJIOTUUECKOE OOECTIEUEHIE Ompoc
MIPOU3BOJICTBA B MIPEMETHOM 001aCTH. Paszen (MomyIs) 2 3amuTa oT4era 1o JabopaTopHOH
IK(Y)-11 | pabore
Crangapruzauus
KonTtponrHas pabora
TectupoBanue
P13 CriocoOHOCTB OCYIIECTBIIATH MOJATOTOBKY K CePTUHUKAIIH Ompoc
TEXHUYECKHUX CPEIICTB, CHCTEM, IIPOLIECCOB, 00OPYIOBAHUS U TTK(Y)-1 0 3ammra oT4€eTa M0 1a60PaTOPHOM
B aboTe
MaTCpHAIIOB. Paznen (Moxyne) 3. Metposorus P
IK(Y)-11 (ozye) P KonrposnsHas pabora
TectupoBanue
Pedepar
P14 CnocoGHOCTb BBIIOJIHATL PAOOTHI 10 CTAHJAPTU3ALUH U Omnpoc
pa3pabaTbIBaTh MPOCKTHYIO TOKYMEHTAIIUIO B COOTBETCTBUU C p 4 3aiuTa 0T4€ETa 110 1abOpaTOPHOH
aznen (monyip) 4.
HMEIOIMMUCS PETTIAMEHTAMH, CTAHAAPTAMY U TEXHUYECKUMHM MTK(Y)-11 Ael (MOzyb) pabote
OJTBEPHKAECHUE COOTBETCTBUS OHTpOJIbHAs paboTa
I K 0
YCIIOBUSIMHU.
TectupoBanue
Pegepar

3. HkaJjna oueHUBaAHUHA




[Topsmox opraHu3any OLIEHUBAHUS PE3yJIbTATOB OOYYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKAJIbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIICHUBaHUS Pe3ybTaTOB 00y4eHUss B TOMCKOM MOJIMTEXHUYECKOM yHHBepcuTeTe (CrucTema oleHUuBaHus)» (B JICHCTBYIONICH PEIAKIHH ).
Hcnonp3yercss OalibHO-PEUTUHIOBasi CHCTEMa OIICHUBAHHUS pPe3yjibTaToB oOydeHus. MtoroBas oneHka (TpaJulMOHHAs W JUTEpHas) MO BHUAAM
yaeOHoi nesitenbHOCTH (M3yduenue mucuumuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAHHE, NPAKTHKU) ONpPEISISIETCS CyMMOW OaluioB IO
pe3ylbTaTaM TEKYILIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTaluu (UTOroBast peTHHroBasi oleHka - MakcumyMm 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX H JOIIOJIHHUTCIIBHBIX 0annoB 3a OLICHOYHBIC MCEPOIIPHUATHA TEKYIIECTO KOHTPOJIA H HpOMeH(YTOqHOﬁ aTTcCTallun
YCTaHaBJIMBACTCA KAJICHAAPHBIM pef/’ITI/IHF-HHaHOM JUCHUIIINHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIbHBIX OICHOYHBIX MGpOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYIICI'O KOHTPOJIA

% BBINOJHEHHUS
3a/1aHus

CooTBeTCTBHE

Tpannuuonﬂoﬁ OLICHKE

Onpeneneﬂue OLCHKH

90%+100% «OTIUIHO» OTnuyHOE NOHUMAaHKE TIPpeIMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS U BJIaJ€HUE ONBITOM MPAKTUYECKOIl JesITeIbHOCTH,
HEOOXOAMMBbIE PE3YNIbTAaThl 00yUeHHsl ChOPMHUPOBAHBI, X KAUYECTBO OLIEHEHO KOJMYECTBOM 0aJUIOB, OJM3KHM K MAKCUMAJIbHOMY

70% - 89% «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAHUE NPEeIMETa, XOPOILNe 3HAHUS, YMEHHS U OIIBIT MPAKTUUECKOMN eI TeIbHOCTH, HEOOXOAMMBIE PE3YJIbTaThI
00y4eHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJILHBIM KOJIMYECTBOM 0ajlioB

55% - 69% «Y IOBIL» [TpuemneMoe MOHMMaHUE PEIMETa, YIOBICTBOPHUTEIIbHBIC 3HAHNS, YMEHHUS U OIBIT IPAKTUYCCKOM ICSATEILHOCTH, HEOOXOJUMBIC PE3yIbTaThI

06yqu1/m C(bOpMI/IpOBaHLI, Ka4Y€CTBO HECKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbBHBIM KOJIMYCCTBOM OaoB

0% - 54%

«Heynosiu.»

PC3yJ’ILTaTBI 06y‘16HI/I$[ HE COOTBCTCTBYIOT MUHUMAJIIbHO JOCTATOYHBIM ’I‘pe60BaHI/I$[M

[IIxana 175 OLICHOYHBIX MEPONPHUITHI dK3aMEHA

% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
3a/1aHMii IK3aMeHa 0an TPaJMLIHOHHO OLlCHKe Onpeneaenne onenicn

90%+100% 18 +20 «OTIUIHO» OTnuyHOE IOHUMAaHKE TIPeIMeTa, BCECTOPOHHUE 3HAHMUS, OTJIMYHBIE YMEHUS U BJIaJICHUE ONBITOM MPAKTUYECKOI JesITeTbHOCTH,
HEOoOXOANMBIE PE3yNIbTAaThl 00yUeHHs ChOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0ajuIoB, ONM3KUM K MAaKCUMAJILHOMY

70% - 89% 14+17 «XoporIo» JlocTaTo4HO TOJIHOE MOHUMAHUE NPEIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIIBIT IPAKTHYECKOH JesTeIbHOCTH, HEOOX0IMMbIE
pe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAJIbHBIM KOJIHYECTBOM OajlIoB

55% - 69% 11+13 «Y 1OBIL.» [Mpuemnemoe MOHUMaHNE NTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHIECKOH AEATEIbHOCTH, HE0O0XO0IMMbIE
[pe3yJbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLEHEHO MUHUMAIIbHBIM KOJIMYECTBOM OaJlJIOB

0% - 54% 0+10 «Heynosiu.» PesynpraTel 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBaHUIM

4. TlepeyeHb THNOBBIX 3a1aHUI

OuneHoYHbIe MEPONPHSITHS

IIpuMepsbl THNOBBIX KOHTPOJIBHBIX 32IaHUI

1. Ompoc

1 Ha3zoBure BuabI H3MEpEHUI
2 U3 gero coctouT 0603HaueHue crangapra’?
3 Ilepeuncaure GopmMbl MOATBEPHKIACHHUSI COOTBETCTBHUS




OueHouHbIe MEPONPHATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

TectupoBanue Bonpocsr:

1 MeTpoJiorusi 310

a) COBOKYIIHOCTBH OHCpaHHﬁ, BBITIOJHACMBIX C IIOMOLIBIO TEXHHUYCCKUX CPCACTB 110 HAXOXKIACHUIO
3HAYCHHSI U3MEPSACMOM BETUIUHBI

0) 7TO HayKa 00 U3MEPEHHUSIX, METOAAaX U CPEACTBaX 00ECMEUCHUS UX SIUHCTBA U CIIOCO0aX JTOCTHIKEHUS
TpeOyeMoit TOYHOCTH

B) ACATCIIBHOCTD 110 HAXOXACHUIO 3HAUYCHUA I/I3MepHeMOf/'I BCIIMYNHBI

2 PasmepHoCTh Bhipaxkaercs B Buge dimQ=L*MBT7

a) rae dim Q — pa3MepHOCTh KakoW-1100 Gu3nveckoi Beaunuuabl Q;

L,M, T... - pa3MepHOCTH OCHOBHBIX (PU3NYECKUX BEITUYMH;
o, B, v ... - IOKa3areiau pa3sMEpHOCTH.

0) rae Q — pa3MepHOCTh KaKOM-TH00 Ppu3nyeckoii BeaunduHsbl Q;
L,M, T... - pasmMepHOCTH OCHOBHBIX (PU3NUECKUX BEIUUNH;
o, B, v ... - moka3areau pa3MepHOCTH

B) rae dim Q — pa3mepHOCTh Kakoi-1100 prusrueckoii BenuuuHbl Q;
o, B, Y ... - pa3MEpHOCTH OCHOBHBIX (DU3MUYCCKHIX BEINYHH;
L, M,T ... - mokazaTenu pa3MepHOCTH

3 YCTaHOBHUTH COOTBETCTBHE NPUBEICHHOI0 MPU3HAKA OJIHOM M3 YKA3aHHBIX NOTPeLIHOCTE

IIpusnak Ilozpewsnocms
1) uameHsroHecs IPOMOPIUOHATIBHO H3MEPAEMON BETHYHHE a) pe3ynbTaTa U3MEpEeHUs

2)  yKa3plBaeT TPaHUIBl  HEOMPEICIICHHOCTH  3HAuYeHHs | 0) cuCTeMaTnvecKas
U3MEPSIEMOM BETMUUHBI;

3) He MOXeT ObITh YCTpaHEHa, HO MOXET OBITh CYIIECTBEHHO | B) MYJIbTUIUIMKATUBHAS
YMEHbILIEHA

4) ocTaromiascsi MOCTOSHHON WM 3aKOHOMEPHO M3MEHSFOMIAsICs | T) caydaiiHas
IIPU IOBTOPHBIX U3MEPEHUAX OHOU U ToM ke OB

Pedepar TemaTuka pedepatos:
1 Obecneuenue eauHCTBA U3MepeHHii B PO.
2 Mex1yHapOoJHble OPTaHU3aLNHN 110 CTaHAAPTH3ALNH.




OueHouHbIe MEPONPHATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

3 Dkonoruyeckas cepTuuKanus.

4. KonrponsHas pabora Bomnpocsr:
1 3anmcaTh pe3ynpTaT U3MEPEHUI U ONIPEAETUTE €r0 TOYHOCTD:

Tnsm = 10,2316 (A);

Al=+0,0157 A.
2 I'ereparop umeet mkainy Ha 15 B B 30 nenenuii. Onpenenure 1eHy JeICHUS.

3 [Ipu usmepenun HanpsbkeHus BosibTMeTpoM B3-38 Ha nmoxauanasone
30 M B ObutH nOITy4YEHBI CAEAYIOMINE PE3YIbTAThI:
Ul=1wmMB; U2=10wmB; U3 = 20mB; U4 =30wmB.
OrneHure NOrpelHOCTH U3MEPEHHBIX 3HAUEHUI HAIIPSDKEHUS, €ClId  NIPUBEJICHHAs TOTPELIHOCTh Ha
9TOM MOAAMAana3oHe cocrasisier 2,5 %

5. 3amuTa naboparopHoit pabotsl | Bompocst:
1 Onpenenute NOrpeIHOCTb 3aUCH yucna 2,87.

2 Knaccugunupyiite u3smMepeHusi, IpoBOJUMbIE B padoTe.
3 3anumunTe pe3ynbTaThl U3MEPEHUN:

N3mepennas JloBepuTeNIbHBIE TPAHUILIBI Pesynbrar
MOTPEIIHOCTH
BEJIMYMHA
495328 JIx + 1485 JIx
10,2316 A +0,0197 A
32193,81 kr +982,5 xr

5. Mertoauyeckue yKazaHusi 10 Npoueaype OLeHMBAHUS

Ouenoqnme MeponpusTHus l'lpouenypa NPOBEACHNUS OLICHOYHOI'0O MEPONPUATHSA U Heoﬁxouane METOANYECCKHE YKA3aHUSs

1. OHpOC OHpOC IMPOBOAUTCS HA KaXKAOM JICKIHHUOHHOM 3aHATHH B BUAC OJHOTO, IBYX BOITPOCOB I10 HpO‘IHTaHHOfI
JICKIIMH Ha MOHUMAaHHEC MaTCpuajia.

2. TectupoBanue KoHnTposibHOE TecTUpoBaHKE MPOBOJUTCS B MUCbMEHHOM (popmarte Ha KOH(EpEeHII-HeeNle U BKIYaeT B




OueHoYHbIe MeponpusTHS Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U HeOﬁXOJIl/lele METOAUYECCKHE YKA3AHUA

ceOst TecToBbIC 3a7jaHMs (C MHOYKECTBEHHBIM BEIOOPOM, OTKPBITOTO TUIA, HA YCTAHOBJICHUE
COOTBETCTBHUSI) 110 MPOIIGHHOMY MaTepuaiy.

Pegepar Pecdepar BbInoNHAETCSA CTYACHTOM MUCBMEHHO U MPEAOCTABISETCA MPENOIaBaTENI0 B pacleyaTaHHOM
Buze. Pedepar Brimouaer B cebs pacIIMpEeHHBIH OTBET MO MPEUI0KEHHON TEME.
KontponsHas pabora BeinonHsAeTcs cTy1IeHTOM MUCbMEHHO Ha IPAKTUYECKOM 3aHATUU U NIPEOCTaBIISIETCS 1Sl IPOBEPKHU.

KonTtponbHast paboTa BKIIO4aeT B ce0sl 3aJaHMsI U 33a4H 110 MaTEepUaLy, PACCMOTPEHHOMY Ha 3aHATHH.

3amuTa 1abopaTopHoii padoThl | 3amuTa J1abopaTOpHON paboTHI MPOBOAUTCS B hopMaTe YCTHOTO UIIM MUCbMEHHOTO orpoca. Omnpoc
BKJIIOYAIOT B Ce0s TEOPETUYECKUE BOMPOCHI M0 MaTepraty pabOThl M MPAKTUICCKUE 3aTaHMUS.




