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1. Poan AUCHHUIIIIMHBI «MeTPOJ'[Ol"HH, CTaHAApTU3alusda U ceanquaunﬂ» B (l)OpMPIpOBaHI/II/I KOMIIeTeHI Uil BBIITYCKHHUKA:

JeMeHT . Kox CocTaBJsioIHze pe3yIbTATOB 0CBOEHHS (JeCKPUNTOPbI KOMIEeTeHIHiT)
o6pa3oBarTejbHOM
Cemectp KOMITeTeHI{HH HanmeHoBan#ne KoMITeTeHIINH
NMpOrpaMMbl (IMCHHILINHA, HanmenoBanue
Kon
npaktuka, F'HA)
Crioco0OeH MPOBOJNUTE SKCIEPHUMEHTHI Ha I[K(Y)-3.31 3HaeT OCHOBBI METPOJIOTMYECKOT0 00eCIICUeHHsI M METPOJIOTHH,
JIEHCTBYIONIMX MaKeTax, o0pasnax TUIIOBBIE CTaHIAPTHBIE CPEACTBA U3MEPEHUH, HCIIOJIb3YEMBIX MTPHU
MEXaTPOHHBIX U POOOTOTEXHUYECKUX CHCTEM SKCIIEPUMEHTAIIBHBIX UCCIEAOBAHUAX
IO 3aJ]aHHBIM METOIMKaM U 00pabaThIBaTh
MK(Y)-3 PE3YJILTATHI ¢ PUMEHEHHEM COBPEMEHHBIX [K(Y)-3.V1 YMeeT BBIIBIATH GU3NUECKYIO CYIIIHOCTH MTPOIIECCOB U SBJICHUI B
MH(OPMALIHOHHBIX TEXHOIOTHH U TEXHHUECKUX 00BEKTaX M BHITOIHITH TPUMEHUTEIBHO K HUM MPOCTHIC TEXHIMUECKHE
cpencTs pacyeTsl; 00padaThIBATh U aHATU3UPOBATH PE3YITBTATHI
9KCIIEPUMEHTANILHBIX HCCIIeIOBAaHUA, B TOM YHCIIE C IPUMEHEHUEM
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI H KOHTPOJIEHO-
HM3MEPUTETHHBIX IPHOOPOB
[K(Y)-3.B1 Brnazmeer oneiToM aHanM3a METPOIIOTHUECKOTO 00ECTICUCHUS
MIPOU3BOJCTBA, aHATN3a (HU3NIECKUX SIBICHUHN, CBI3aHHBIX C
npodecCHOHANEHOI e TeIbHOCTRIO paboThI CO CPEICTBAME U3MEPEHH
TIPY BBIIOJIHEHUHU DKCIIEPUMEHTAILHBIX UCCIICIOBAHUHN
MK(Y)-5 Cnioco0eH POBOJUTH IKCIIEPUMEHTHI Ha 3HaeT OCHOBHBIE MPUEMbI 00PAOOTKHU IKCIIEPUMEHTAIBHBIX JIAHHBIX,
JIEHCTBYIOLINX MaKeTax, 06pa3uax TK(Y)-5.31 OCHOBHBIE METO/IbI U CPEJICTBA MPOBEICHUS SKCIIEPUMEHTAJIbHBIX UCCIIEI0BAHUH,
MEXaTPOHHBIX U POOOTOTEXHHYECKUX CHCTEM CHCTEMBI CTAHAAPTU3ALMHA H CEPTUQHKALINH;
MeTtpoJiorus, 0 3aaHHBIM METOIMKaM U 00pabaThIBaTh TIK(Y)-5.Y1 VMeeT BBIOHPATh CIOCOOBI M CPEeCTBA H3MEPEHHMIT 1 TIPOBOUTD
CTaHIAPTH3AINS U 6 Pe3yJIbTaThl ¢ IPUMEHEHHEM COBPEMEHHBIX ' OKCIIEPUMEHTANbHbIE NCCITEI0BAHNA
cepTl/l(l)l/lKaqu I/IH(bOpMaHI/IOHHLIX TeXHOHOFI/Iﬁ U TEXHUUYECKUX Vmeer TMPUMEHATH METOIBI MATEMATUYCCKOr0 aHAJIA3a IPU IPOBEACHUN
CpEeCTB TIK(Y)-5.2 HayYHBIX HCCIIEOBAHUH U PENICHNH IPUKJIATHBIX 33129 B PO(HECCHOHAITBHON
' cdepe MPOBOIUTH SKCIEPHMEHTHI 110 3aJaHHBIM METONKAM C TTOCTIETYFOIIei
00paboTKO M aHAIHU30M PE3YIILTATOB
BirageeT onbIToM 00pabOTKHU U MPECTAaBICHUS OMYICHHBIX TaHHBIX H OLICHKU
TIK(Y)-5.B1 TIOTPEIIHOCTH U HEONIPEASNIEHHOCTH Pe3yIbTaTOB N3MEPEHHUH TP MPOBEIECHUI
’ 9KCIIEPHUMEHTOB Ha ACHCTBYIOIIMX MaKeTax, 00pa3iiax MeXaTPOHHBIX 1
POOOTOTEXHUUECKUX CHCTEM
TIK(Y)-12 CriocobeH pa3padaThIiBaTh KOHCTPYKTOPCKYIO H 3HaeT OCHOBBI TEXHUYECKOTO PETYIUPOBAHHS, METPOJIOTHH, TOTBEPKICHUS
IIPOEKTHYIO JOKYMEHTAIHIO MEXaHHIECKHX, MK(Y)-12.31 | coOTBeTCTBHS U CTaHAAPTU3ALMNH, UX BIUSHIE HA KaYECTBO IPOIYKIIUH, IPaBUIA
1EKTPUYECKHX H SEKTPOHHBIX Y3I0B 1 MOPSIIOK TIPOBEACHNUSI IOTBEPIKICHHUSI COOTBETCTBHS
MEXaTPOHHBIX 1 POGOTOTEXHIMECKHX CHCTEM B VMeeT HCIob30BaTh HOPMATHBHbIE TOKYMEHTHI HCIIONB30BAaTh HOPMATHBHBIC
JTOKYMEHTBI [0 Ka4eCTBY, CTAHAAPTH3ALUHN U TTOATBEPKACHHIO COOTBETCTBHS
COOTBETCTBUU C UMEIOIIUMUCA CTaHAApTaMU U
MK(Y)-12.V1 TIPOBOJIUTH MOTBEPKIACHNE COOTBETCTBUS PA3INYHBIX O0BEKTOB B COOTBETCTBUH
TCXHUICCKUMH y CIIOBHAMH ¢ TpeOOBaHUSAM HOPMATHBHOW M 3aKOHOAATEIbHON TOKYMEHTAIUEeH TPOBOIUTH
METpPOJIOrHuecKoe obecredeHue
Bitaieer onbIToM paboTHI ¢ JOKYMEHTALMEl U APYTMMH HCTOYHUKAMH
OTEUECTBEHHOM U 3apy0eKHON HayYHO-TEXHUUECKOI nH(popmarmu;
TIK(Y)-12.B1 | onsitom pazpabotku ocHoB CMK u TexHonoruu pa3paboTKi JOKYMEHTOB I10

Ka4ecTBY, OIBITOM 00paOOTKH M NPEACTABICHHS TOTYyICHHBIX JAHHBIX ¥ OLICHKH
MOTPEIIHOCTH PE3yNbTaTOB U3MEPECHHIA




2. Iloka3zarTenau u METO/JbI OIICHUBAHUA

Ilnanupyemble pe3yabTaThl 00yUeHHUs N0 AUCHUIIMHE Kon xonTpoamnpyemoii HaunmenoBanue pasiena JHCHHMILTHHBI MeToab! oleHMBAHUS
Kon HaumenoBanue KOMIIeTeHI[UH (MU ee (OLeHOYHbIE MePONPHUSATHS)
YaCTH)
Pl CriocoOHOCTE BIIAZIETh OCHOBHBIMH IIPUEMaMH TIOTYICHUS, Onpoc
i i 3armra oT4eTa 1o J1abopaTopHOH
00pabOTKH U MPEICTABICHHUS JAHHBIX H3MEPEHUN, HCITBITAHINA U Paszten (Mozyis) 1. OcHoBEI 111 paTop
KOHTPOJISI IK(Y)-3 pabote
TpoJIA. TEXHUYECKOTO PETyIUPOBaAHUS
KonTtponbHas pabora
Paznen (Moxynn) 3. Merposnorus
TectupoBanue
Pedepar
P/12 CrocoOHOCTh OPraHU30BLIBATh METPOJIOTHUCCKOE 00CCIICUCHUE Ompoc
TIPOU3BOJICTBA B MPEIMETHOM 00IaCTH. HK(y)-5 Paszien (MOyIb) 2 3ammyra oT4€Ta 110 Tab0paTOpPHOH
’ aboTe
Cranpapruzauus P
KontponsHas pabdora
TectupoBanue
P13 CrocoOHOCTh OCYIIECTBIISITh MOJATOTOBKY K CepTURUKAIMH Omnpoc
TEXHUYECKHUX CPEIICTB, CUCTEM, TPOLIECCOB, 000PYIOBAHUS U HK(Y)-5 3aumra oTYeTa 1o 1a60paTopHOM
abore
MaTepuasoB. Paznen (moayne) 3. Merposorus P
MK (Y)-12 (Moys1s) ™ KonrponbHas padora
TectupoBanue
Pedepar
P14 CriocoOHOCTE BBITIONHSTE PA0OTHI IO CTAHAAPTH3ALNH H Ompoc
pa3pabaThIBaTh MPOCKTHYIO TOKYMEHTALIUIO B COOTBETCTBHH C 3amura oT4€eTa Mo J1abopaTopHOH
MK (V)-12 Paznen (moxyis) 4. pabore
MMEIOLUMHUCS peryIaMEHTaMU, CTaHAapTaMU U TEXHUYECKUMU
[ToaTBepkIeHNE COOTBETCTBUS KonTtponsHas pabora
YCIIOBUSAMH.
TectupoBanue
Pedepar

3. IlIkaja oneHuBaHus

ITopsimok opraHu3anuy OLEHUBAHUS PE3YJIbTaTOB OOYUEHHUS B YHUBEPCUTETE PETJIAMEHTUPYETCS! OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«CucteMa OIIEHUBAHUS PE3y/IbTATOB 00yueHHs B TOMCKOM MONMTeXHUYeCKOM yHUBepcuTeTe (CrcTeMa OleHHBaHMA)» (B JICHCTBYIOIICH PEIaKilnm).
Hcnonb3yercst OanibHO-PEHTHHIOBass CHCTEMa OIICHWBAaHUS pe3ynbTaToB oOyueHus. MToroBas oleHKa (TpaAMLIMOHHAs M JIUTEpHas) MO BHUAAM
yueOHor nestenpbHOCTH (M3yuenue nuctumuinH, YHWPC, HUWPC, kypcoBoe NpOeKTHpOBaHHE, MPAKTHKH) OMPEASIsIeTcss CyMMOW O0ajioB Mo
pe3yibTaTaM TEeKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTecTalluy (MTOroBas peiTHHToBast olleHKa - MakcuMyM 100 GaioB).

PacnpeﬂeneHI/Ie OCHOBHBIX H OOIIOJIHUTCIBHBIX O0a/ioB 3a OLICHOYHBIC MCPOIPUATUA TCKYIICTO KOHTPOJIA U HpOMe)KYTO‘{HOﬁ aTTeCTalunu
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.



PeKOMeH,Z[yeMaH mKajia Jjisi OTACIIbHBIX OICHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS
3a/1aHus

CooTBeTCTBHE

Tpa}muuonﬂoifl OLICHKE

OmnpenesieHue OLEHKH

90%+100% «OTIUIHO» OTiryHOE MOHUMAaHKE MPeAMEeTa, BCECTOPOHHUE 3HAHUS, OTJIIMYHBIC YMEHUS U BJIaJIEHUE OMBITOM MPAKTHYECKOH IeSTeNbHOCTH,
HEOOXOIUMBIE Pe3yIbTaThl 00ydeHNs c(hOPMUPOBAHEI, UX KAYECTBO OIICHEHO KOJMYECTBOM 0aJIIOB, OIM3KAM K MAKCHUMAIbHOMY

70% - 89% «XoporIo» JlocTaTo4HO MOJIHOE IIOHUMAHUE NPeIMETa, XOPOILE 3HAHNUS, YMEHHS U OIIBIT IPAKTUUECKOH NeITeIbHOCTH, HEOOXOANMBIE PE3YIIbTATHI
00y4eHust chOpMUPOBaHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMYECTBOM OaIlIOB

55% - 69% «Y IOBIL» [IpuemireMoe MOHUMaHKE TIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHMUS, YMEHUS H OTIBIT IPAKTUIECKOH NesATeTbHOCTH, HEOOXOIMMEIC Pe3yIbTaThI

o6yquI/m C(bOpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIbHBIM KOJIMYE€CTBOM 0asioB

0% - 54%

«Heynosu.»

PeSyJ’ILTaTBI 06yquI/m HC COOTBCTCTBYOT MUHUMAJIBHO JOCTATOYHBIM Tpe60BaHI/I$[M

IIIxana A OLEeHOYHBIX MepOHpI/IHTI/Iﬁ 9K3aMCHa

% BBINOJIHEHHSI JK3aMeH, CooTBeTcTBHE
3a/IaHuii DK3aMeHa 0aJ TPaANIMOHHOI OLleHKe Ompenesenne oneHKu
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHMMAaHKE PEAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUS U BIaJ€HHUE ONBITOM MPAKTUYECKOHN AEATEIbHOCTH,
HEOOXOANMBIE PE3YNIbTAaThl 00ydeHHs ChOPMHUPOBAHBI, X KAUYECTBO OLICHEHO KOIMYECTBOM 0a/lIoB, ONMM3KUM K MAaKCHMAJIBHOMY

70% - 89% 14+17 «XoporIo» JlocTaTo4HO TOJTHOE TOHMMAHHUE PEIMETa, XOPOIIHE 3HAHMUS, YMEHHS | OIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHUs COPMHUPOBAHBI, KAUECTBO HU OTHOTO M3 HUX HE OIIEHEHO MUHUMAJIbHBIM KOJIHIECTBOM OajlIoB

55% - 69% 11+13 «Y OBIL» [MpuemneMoe OHUMaHUE MPEAMETa, YAOBIETBOPUTEIbHbIE 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH JAEATeIbHOCTH, HEOOXOIUMBbIE
[pe3yJbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OL[EHEHO MUHUMAIIbHBIM KOJIMUECTBOM OaIlJIOB

0% - 54% 0+10 «Heynoi.» PesynbraThl 00y4eHHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb TUNMOBBIX 3aJaHUI

OueHoYHbIe MeponpusaTHS

l'lpuMepu THINOBBIX KOHTPOJIbHBIX 3a1aHuil

1. Omnpoc 1 HazoBuTe Buabl N3MEpPEHUI

2 U3 gero cocrout 0603HaUYEeHHE CTaHapTa?

3 Ilepeuncaure popmMbl TOATBEPHKICHHUSI COOTBETCTBHUS
2. TectupoBanue Bompocsr:

1 MeTpoJiorus 3o

a) COBOKYIHOCTb OIEpalMid, BBIMOJHSAEMBIX C IMOMOLIbI0 TEXHMYECKHX CPEACTB MO HAXO0XKICHMIO
3HAYCHUS U3MEPSIEMON BEITMYMHBI

0) 5TO HayKka 00 U3MEPEHHUAX, METOJIaX U CPeJICTBaX 00ECIeYeHUs] X €AMHCTBA U CIIOCc00aX JOCTHKEHUS
TpeOyeMoi TOYHOCTH




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

B) JIEATEIHLHOCTD M0 HAXOXKACHHUIO 3HAUCHHUS U3MEPSEMON BETMUYUHBI
2 PasmepHocTh Bhipazkaercss B Buge dimQ=L"M Prv..,
a) rae dim Q — pa3MepHOCTh KaKou-1100 hu3nvecKoit BearnuuHsl Q;

L,M, T... - pa3MepHOCTH OCHOBHBIX (PU3NYECKUX BEITUYMH;
o, B, Y ... - IOKa3areiau pa3MEpHOCTH.
0) rne Q — pa3MepHOCTh KaKoK-In00 pru3mdeckoit BemnuuHsbl Q;
L,M, T... - pa3MepHOCTH OCHOBHBIX (PU3UUECKHUX BEIIUYHH;
o, B, v ... - mOKa3zarenu pa3MEepHOCTH
B) rae dim Q — pasmepHOCTh KaKOi-11u00 pru3HuecKoil BenuIuHbI Q;
o, B, v...-pa3MEPHOCTH OCHOBHBIX (PH3UICCKIX BEITUUHH;
L, M,T ... - mokazaTenu pa3sMepHOCTH
3 YcTaHOBHUTH COOTBETCTBHE NMPUBEIEHHOT0 MPU3HAKA OIHOI M3 YKA3aHHBIX MOTPEIIHOCTEI:
Ilpusnak Ilozpewinocmo
1) U3MEHSIOIIHMECS MPOMOPIHOHAIBLHO H3MEPSIEMO BETHUNHE a) pe3y/ibTaTa U3MEpPCHHUs

2) yKa3plBa€T TpaHUIBl  HEONPEICIICHHOCTH  3HAuYeHHs | 0) cucTeMaTrnyeckas
U3MEPSIEMON BEJIIMYUHBI,

3) He MoXeT ObITh YCTpPaHEHa, HO MOXXET OBITh CYIIECTBEHHO | B) MYJIbTUILIMKATUBHAS
yYMEHBIICHA

4) ocraromiascsi MOCTOSHHON WM 3aKOHOMEPHO M3MEHSIOMIAsICs | T) ciayvaiiHas
IIpU IOBTOPHBIX U3MEPEHUAX OHOM U ToM ke DB

Pegepar

Temaruka pedeparos:

1 Obecnieuennie equHCTBa U3MepeHuii B PO.

2 MexayHapoiHble OpraHnu3aliy 10 CTaHIapTH3ALNH.
3 Dkonoruyeckas cepTuuKanus.

KonrtponsHas pabora

Bormpocsr:
1 3amucatrb pe3ynbTaT U3MEPEHHI U ONPEIEIIUTE €0 TOYHOCTD:

Inzm = 10,2316 (A);

Al==+0,0157 A.
2 I'eneparop umeer mkany Ha 15 B B 30 nenenuit. Onpenenure nueHy AeIeHUS.

3 [Ipu u3mepenun HanpspKkeHus BonbTMeTpoM B3-38 Ha moanuanasone
30 M B Obutn nostydeHsl cleayonme pe3ynbTaThl:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

Ul =1 mB; U2=10mMB; U3 = 20MB; U4 =30 mB.
OLneHHTE MOrPEIIHOCTH U3MEPEHHBIX 3HAUCHHU I HANPSKEHUSI, €CITM TIPUBEICHHAS TIOTPEIIHOCTh Ha
9TOM NoAArAana3oHe cocraBisier 2,5 %

5. 3ammTa 1a00paTOpHON PabOTHI

Bomnpocsr:

1 Onpenenure norpemHoCcTs 3anucu yucia 2,87.

2 Knaccudunupyiite usmepeHusi, IpoBOIUMBIE B paboTe.
3 3anummTe pe3yabTaThl H3MEPEHHIA:

N3mepennas JloBepUTENIbHBIC TPAHULIBI Pesynbrar
IIOTPEUIHOCTH
BEJIMYMHA
495328 JIx + 1485 Ix
10,2316 A +0,0197 A
32193,81 kr +982,5 xr

5. MeToauuecKkue YKa3zaHusd 1o npoueaype oucHuBaHusl

Ol.[eHO‘lH])Ie MepoOnmpUuATHSH l'[poueuypa MPOBEACHHUA OLICHOYHOI'0 MEPONIPUATHS H HeOﬁXO}Il/lMLle METOAMYCCKHE YKA3aHUA

1. Omnpoc Omnpoc mpoBOIUTCS HA Ka)KJJOM JIEKLIMOHHOM 3aHATUU B BUJIE OJHOT0, ABYX BOIIPOCOB IO POYNUTAHHOM
JICKIIMH HA TIOHNMAaHUE MaTepuaa.

2. TectupoBanue KonTponbsHOe TecTHpOoBaHHE IPOBOIUTCS B TUCBMEHHOM (hopMare Ha KOH(EpeHI[-Helelle H BKIIOYaeT B
ce0st TecTOBbIE 33/1aHUS (C MHOXKECTBEHHBIM BBIOOPOM, OTKPBITOTO THIIA, HA YCTAHOBJIEHUE
COOTBETCTBHSI) IO MTPOHICHHOMY MaTepHay.

3. Pedepar Pedepar BeImoNMHACTCSA CTYACHTOM MUCHMEHHO U MPEAOCTABISAETCS MPENOIaBaTeNI0 B pacliedaTaHHOM
Buje. Pedepar Bkitouaer B ce0sl paCHIMPEHHBIN OTBET M0 NPEUI0KEHHON TEME.

4. KonrtponsHas pabora BrinonHseTcs cTy1IeHTOM MUCbMEHHO Ha MPAKTUYECKOM 3aHATUU U NPEIOCTABIISIETCS ISl IPOBEPKHU.
KonTtposipHast paboTa BKIIOUaeT B ce0sl 3aaHus M 331a4H 110 MaTepHally, pACCMOTPEHHOMY Ha 3aHSTHH.

S. 3amura naboparopHoii paboTel | 3amuTa 1a00paTOpHOIl pabOTHI MPOBOAUTCS B (popMaTe YCTHOTO MM MUCBMEHHOTO onpoca. Onpoc
BKJTIOYAIOT B €051 TEOPETHIECKHE BOIIPOCHI IO MaTepHAITy pPadOTHI M IPAKTHYECKUE 3a/IaHusl.




