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2 [IpakTryeckue 3aHATHA 14 14 4acoB
3 JlabopaTtopHbIe 3aHATHS 28 28 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 56 56 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 12 12 4acoB
6 CamocTosiTesibHas paboTa 52 52 yacoB
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 11 ot « 16 » 1 2017 1

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCTH) 27.03.05 MIHHOBaTUKa, yTBepKAeHHoro 2016-08-11 roga, paccMoTpeHa U yTBep KAeHa

Ha 3ace/jJaHUU Kadepbl «___ » 20__ ropa, mpoTokos1 Ne
Pa3paboTunku:
accucteHT Kad. KCYTI Kapos K. K.

3aBepytomuii obecreunBarolei Kag.
KCYII [TypeiruH FO. A.

Pabouast mporpamma corsiacoBata ¢ (haky/nbTeTom, MpoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu

HaripaBJ/ieHus IOATOTOBKH (CreLaabHOCTH).

Hekan ®UT Hapumanosa I'. H.
3aBe/lyIOLLUI BbITyCKarolei Kag.

YU Hapumanosa I'. H.
OKCIIepThI:

nipogeccop kadenpa KCYTI 3103pK0B B. M.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenbto AUCIUIUTHHBI «MeTposIoTUs ¥ TeXHUUeCKHe W3MepeHUs» SIB/IeTCs o0ydyeHue CTyNeHTOB
OCHOBHBIM MeTOJaM U CpeACTBaM W3MepeHUs] IeKTPUUeCKMX U He3JeKTPUYeCKUX BeJIMYMH B
COBpPeMeHHOU HayKe U TeXHUKe.

1.2. 3agauy JUCIMIIIAHBI
—  OCHOBHBIMH 3aZla4aMH JUCLITUTMHBI SIB/ISIETCS M3yUYeHre TeopeTUdeCKHUX OCHOB MeTPOJIOTHH,
TI0/I0’KeHUM TeopyH TIOTPeIHOCTel, COBPeMEeHHBIX MeTOZIOB U CPe/[CTB M3MepeHUs PU3NUeCKUX BeJTUUMH,
criocoboB 06pabOTKK pe3y/ibTaToOB U3MepeHH.

2. Mecro pucuuninssl B crpykrype OITIOII

HuctyrvHa «MeTposiorus U Texuuueckue uMepenusi» (b1.5.11) otHocurcs K 650Ky 1 (6a3oBast
YacThb).

[pepiiecTByOIMMH  AUCLUIUIMHAMY,  (OPMUPYIOLMMM  HauajbHble 3HAHUsS, SIBJSIOTCS
C/lelyrolye JUCLMITIMHBL: MateMaTrika, Teopust BepOSITHOCTed M MaTeMaThyecKasi CTaTUCTHKa, PU3MKa
Y eCTeCTBO3HaHUe, J/IeKTPOTeXHUKA U 3JIeKTPOHUKA.

[TocneayromwymMy AUCLATIZIMHAMU SIBJISTFOTCS: .

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIUILTHHBI

I[Tporecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[1i:

— TIK-10 crmoco6GHOCTBIO CITIAHUPOBaTh HEOOXOAMMBIN KCIIEPUMEHT, TIOMYYUTh aZieKBaTHYHO
MoJie/lb U UCCIIe[i0BaTh ee;

B pesysnbraTe M3yueHUs: JUCLIMIUIMHEI CTYZEHT JOJKeH:

— 3HaTh TeOpeTWYeCKHe OCHOBBI METDOJIOTMM, TEeOpWH TIOTPELIHOCTe; OCHOBHbIE
COBpeMEeHHbIe MeTO/ibl M CPe/iCTBa M3MepeHUsl pas3/IMuHbIX (pr3nueckux BenuurH (PB).

— yMeThb TIPUMEHSITb W3yueHHble MeTOJbl U CpeAcTBa u3MepeHusi @B B pa3muuHbIX 001acTIX
cBoeli yueOHOI rpodeccoHaIbHON /1esiTe/IbHOCTH; 00pabaThiBaTh pe3y/bTaThl Pa3/IMUHbIX W3MepPeHu ¢
TIO/TyYeHHeM HY>KHBIX OL|eHOK TMOrPellIHOCTeN.

— BJIAieTh COBPeMEHHBbIMH MeTO/laMH M3MeDeHUsl U CpeJCTBaMH M3MepeHHsl pa3nuuHbix DB;
criocobamu 06pabOTKM pe3ybTaToB Pa3/IMUHbIX M3MePeHHH.

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThl
OO11jasi TPYAOEMKOCTh [JUCIMIUVIMHBI cocTaBnisseT 4.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM ieATeIbHOCTH Bcero yacoB CemecTpsl
6 cemecTp

AynuTopHbIe 3aHATHSA (BCEro) 56 56
Jlekiun 14 14
[IpakTrueckue 3aHATHS 14 14
JlabopatopHble 3aHSTHS 28 28
VI3 HUX B MHTepakKTUBHOU (hopme 12 12
CamocTosiTenibHast paboTta (Bcero) 52 52
OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 24 24
[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 20 20
CamocTosiTenlbHOE U3yueHre TeM (BOIPOCOB) 2 2
TeopeTUUeCKOM 4aCTH Kypca
[ToaroToBKa K MpakTUUeCKUM 3aHSITHSIM, CeMHAHapaM 6 6
Bcero (6e3 3k3ameHa) 108 108
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IToaroroBka u c/laua 5K3amMeHa 36 36
OO0r11ast TPyJ0eMKOCTD U 144 144
3aueTtHble Eavnnnbl TpygoeMkocTH 4.0 4.0
5. CopepxaHue AUCLHMII/IMHBI
5.1. Pa3genbl JUCIUIIMHBI U BHABI 3aHATHN
Pazfenbl AUCLUTIIMHBI Y BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI U BUZBI 3aHATUN
3¢}
= = &
= & 3
o) O o ~ D
5 8 = m e 3 =
o o = o =& =
§ ) =~ T S GEJ GEJ g
< 3 >
Has3BaHus pas/ie/ioB AUCLUITAHbI %r £ = 5 > 8 & &
= = e & g2 = E
= © S O 9 & %
2 ) 3 M © g X
@ O =t
=S 5
O
6 cemecTp
1 ®yHpaMeHTabHbIE TTIOHATHS 2 0 0 2 4 ITK-10
MEeTPOJIOTUH.
2 OCHOBBI TEOPUU TTOTPELLIHOCTEH. 6 14 4 18 42 | TIK-10
O6paboTka pe3ynbTaToB N3MePeHHI.
3 MeTo/ibl U CpefiCTBa U3MepeHuH 3 0 16 22 41 |TIK-10
3/IeKTpUUe CKUX BeJIUUKH
4 MeTo/ibl ¥ CpeACTBa U3MepeHHUst 3 0 8 10 21 |TIK-10
He3/IeKTPUUeCKUX Be/TMUUH: TeEXHUYeCKUe
r3MepeHus (JJaTUUKK).
Ntoro 3a cemecTp 14 14 28 52 108
Utoro 14 14 28 52 108
5.2. Copep)xaHue pa3/e/ioB JUCLHUILUIMHBI (10 JIEKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKLUSIM) TIpHBefieHo B Tabnuie 5.2.
Tabsura 5.2 - CogepykaHue pa3/esioB JUCHATIIVH (TI0 JIEKIUSIM)
3 5 S
g Sz
CopeprkaHue pasziesioB JUCLIAILIMHBI 110 = >
HasBanus pasgesnos ACP pasa ACH z = B g
JIeKLIUAM s g g
S8 g =
=Y o 2
= S
6 cemecTp
1 ®yHgaMeHTa/IbHBIE TTIOHATUSA ®usnyeckas BennunHa (PB). Cucrtema 2 [1K-10
MeTpOJIOTUU. ®B. Cucrema egunul CU. EnvHunel
nsMepenvs @B. Metozsl usmepenus OB,
ux knaccudukauuu [NorpeiHocTu
M3MepeHUs, UX K/laCCU(PUKaLUH.
Ntoro
2 OCHOBBI TEOPUH TTOTPELLIHOCTEH. CucreMarriueCcKrie MorpeHoCTA 6 [TK-10
OO6paboTKa pe3y/bTaTOB U3MEPEHHUNA. | U3MEePeHUI:BU/IbI CITIOCOObI
oOHapy»KeHHs, MeTOZIbl YCTPaHEeHMUs.
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[TonpaBkM, BU/IbI TIONPABOK, BBEJieHUE
rornpaBoK. HeuckoueHHbIe
CUCTeMaTHu4eCKy MOrPelIHOCTH, UX
ocobeHHoCTH.CmyyaliHble TIOTPEIIHOCTH.
3aKoHbI pacrpesiesieHust C/TyuyalHbIX
BesiurH (CB). CTaticTuueckue olieHKU
C/ly4aiiHOM morpemHocTy. BausHue
3aKOHa pacrpeziesieHust Ha
JloBeprTe/bHbIe TPaHULIbl CITyYaliHOM
MIOTPEeLIHOCTH. YCTpaHeHue
rpomaxoB.CymMMypOBaHue
niorpeiiHocTeil. HopMrpoBaHue
OCHOBHOM M JIOTIO/THUTE/TbHOM
MOTPEeLIHOCTH cpefcTB u3mepenuii (CH).
O6paboTKa pe3y/bTaTOB OAHOKPATHOTO
TIPSIMOTO TEXHUYECKOTO U3MepeHHsl.
Craructrueckasi o00paboTKa pe3y/ibTaToB
MHOTOKDPaTHOTO TeXHUYECKOT0
PaBHOTOYHOTO U3MepPeHUs], yCTpaHeHue
ripoMaxoB.KocBeHHbIe U3MepeHusi, X
ocobenHocTu. O6paboTKa pe3y/nbTaToB
0OBIKHOBEHHBIX KOCBEHHBIX U3MEePEeHUH.

HToro

3 MeTo/bI U CpefiCTBa U3MepeHui
3/IeKTPUUeCKUX BeJTMUMH

O600111eHHBIe CTPYKTYpHBIe cxembl CU
TMPSIMOTO 1 YPaBHOBEIIIMBAIOIL[ETO
npeobpa3oBaHysl. AHA/IOTOBbIE U
udpossle CU. AL u JAIT.VI3mepeHue
HarpspKeHusi, TOKa, MOIITHOCTH,
TlapamMeTpOB /IeKTPUYUeCKUX Iieriei,
TIapaMeTpOB U (POPMBI 3/IEKTPUUECKIX
CUTHAJIOB.

HNToro

[1K-10

4 MeTo/bl ¥ Cpe/iCTBa U3MepeHHUst
He>3/IeKTPUYEeCKUX BeJTMUMH:
TeXHUUeCKHe U3MepeHUs (JaTuuKu).

CurHasnbl U3MepUTeTbHON MH(MOPMAIHH.
Macirabupyrorye mpeodpa3oBaTesu.
Vi3mepurenbHbie peobpa3oBaresiv
Pa3/MUHbBIX TUTIOB. JJaTUMKK Pa3THUHbIX
(bU3MYeCKHUX BeJTUUH.

HToro

3

ITIK-10

Nroro 3a cemectp

14

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCIMIT/IMHAPHBIE CBS3M C 00ecneurnBarIMH (MPeAbIAYIMMHI)

4 o0ecieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA

Pa3zesnbl JUCHIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreunBaromyMu (TpeabIIyIuMKu) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUTMHAMY TIPeJCTaB-/IeHbl B Tabuile 5.3.
Tabsuma 5.3 - Paszgesnbl AUCIUTUTUHBI M MEXIUCIIUTITAHAPHBIE CBSI3U

HavmMeHoBaHMe JUCLUATIIMH

Ne pa3zennoB JaHHOW JUCLIATIIMHBI, [/151 KOTOPBIX
HeoOXoMMOo H3yueHre 00eCcTieurBarouX U
obecrieurBaeMbIX JUCIUITTAH

1 2 3 4
[IpepiecTByoOLLMe JUCLUATITUHBI
1 Maremaruka + +
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2 Teopuist BepOSITHOCTeM U MaTeMaTHyeCKast N + +

CTaTHUCTHUKA

3 PusuKa ¥ ecTeCTBO3HAHUE +
4 Dy1eKTpPOTeXHHKA U 3JIEKTPOHUKA +

5.4. CooTBeTCTBHE KOMIIeTeHIMH, ()OPMUPYeMBbIX NP U3yYeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTcTBME KOMITeTEHLMM, ()OPMHUPYEMbIX NPH WU3YYeHUU [WCLMIUIMHBI, M BUJOB 3aHATHUMN
TipeZicTaB/ieHo B Tabsurie 5.4
Tabmuia 5. 4 — CoOTBeTCTBUe KOMIETeHIMM W BU/OB 3aHATHH, (OPMHUpPYeMbIX TpU H3yueHUU
JMUCLIATITAHEI

Buabl 3aHaTHM

4]
= =
< < 5
= g g O
& & =,
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[TK-10 + + + + KonTtposbHasi pabora,

OKk3ameH, KoHCIIeKT
CaMOITOATrOTOBKH, 3allydTa
otueTa, OTUeT 110
naboparopHoii pabore,
KomrmioHeHT
CBOeBpeMeHHOCTH, Orpoc
Ha 3aHATHSIX

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aLUH 00yUeHHUs
TexXHO/IOTUM WHTEPAKTUBHOTO O0yueHWs TpH pa3HbIX (OpMax 3aHATUN B uyacaxX TMPUBEJEHBI B
Tabne 6.1
Tabsuiia 6.1 — TexHOIOTMKM UHTEPAKTMBHOTO 00yUYeHus TIPY pa3HbIX hopMax 3aHATHH B yacax

MeTogpi VHTepakTHBHbIe JabopaTopHble | VIHTepaKTUBH Beero
3aHATUSA ble JIEKL[UU
6 cemecTp
PerieHne cuTyallMOHHBIX 3a/1a4
[Ipe3eHTanu C UCMOIb30BaHUEM
MyJbTUMEZMA C 06CyKIeHreM
Pabora B KoMaH e 4 4
Wroro 3a cemecTp: 4 8 12
Nroro 4 8 12

7. JIabopaTopHbIe padoThI
HanmeHoBaHue mabopatopHbIX paboT rprBesieHo B Tabnurie 7.1.
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Tabmuua 7. 1 — HanmeHoBaHue 1abopaTopHbIX pabot

3 <]
= z =
3 = =
Z > 3
Ha3Banus pa3enoB CopepyxaHue 1abopaTopHbIX paboT z - 2 &
s | if
2 ' O
= S
6 cemecTp
2 OCHOBBI TEOPHU MOTPELIHOCTEN. Craructrueckasi 00paboTKa pe3y/ibTaToB 4 ITK-10
OO6paboTKa pe3y/bTaTOB U3MEPEHHU. | MHOTOKDPAaTHOTO PABHOTOYHOTO
TeXHWYEeCKOTO U3MepeHUs] Ha TIpUMepe
naboparopHoii paboTsl "V3MepeHust
rapaMeTpoB 3/IeKTPUYECKHUX Lieren
pe30HaHCHLIMU MeTojamu".
Htoro
3 MeTozp! U CpefiCTBa U3MepeHni [IpyMeHeHMe 3/71eKTPOHHOIO ITIK-10
3/IeKTPUUeCKUX BeJTMUMH ocuunorpada AJis ucciaefoBaHUs
3/IeKTPUYECKUX CUTHAJIOB.
N3mepeHue COTIPOTUB/IEHUN Ha 4
MOCTOSTHHOM TOKe
N3mepenue pasHocTH (a3 4
3/IeKTPUYECKUX CUTHAJIOB.
WccnenoBanue 1judpoBOro BOJIbTMETPA C 4
BpeMsI-UMITY/IbCHBIM TIpeoOpa3oBaHUEM.
Nroro 16
4 MeTo/bl ¥ CpefiCTBAa U3MepPeHHUs WccnenoBanve TeH30pe3UCTUBHBIX 4 [TK-10
He3JIeKTPUYeCKUX BeJTMUHH: nipeoOpa3oBareeli (JaTYMKOB).
TEXHUeCKHE H3MEPEHNA (JaTHKH). 3amuTel oTueToB. [loaBejeHre UTOrOB.
Htoro 8
Wroro 3a cemecTp 28
8. [TpakTHuecKue 3aHATHS (CeMHUHAPBHI)
TemarHKa NpakKTHUeCKUX 3aHATHI (CeMHUHAPOB) NpHBeieHo B Tabmuie 8.1.
Tabnuiia 8. 1 — TemMaTHKa MpaKTHUYECKUX 3aHITHH (CEMHUHAPOB)
) g =
E 4
S = 0
Z > &
Ha3sBanus paszenos Copep>kaHrie IpaKTUUECKUX 3aHATUMN § X = QE
=
S8 g =
2 o' 2
= S
6 cemecTp
2 OCHOBBI TEOPUHU TTOTPELLIHOCTEH. HopmupoBaHre 0CHOBHOM MOTPEIIHOCTU 2 [TIK-10
OO6paboTka pe3yabTaToOB U3MepeHUid. | cpeactB usmMepenuii (CU). Knaccobr
touHocty CH. [1paBusia 3anucu
pesy/bTaTa U3MepeHuil.
MeTtoauyeckue TOrpelHOCTH. 3
[TorpaBku, BBeJeHMe MOIMPaBOK.
OmnpefeneHyie JOBePUTEbHBIX TPAHUL] 2

C/Ty4yallHOM MOTPELHOCTH JJ1s1
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pa3/IMYHbIX 3aKOHOB pacripe/ieieHusl.

CratucTrueckasi 00paboTKa pe3y/ibTaToB 3

MHOTOKPaTHOTO TIPSIMOT0 PABHOTOYHOTO

TEXHUYECKOTO U3MepeHHs.

CyMMHpOBaHMe MOrperHoCTeN. 2

OO6paboTKa pe3y/bTaToB 0OBIKHOBEHHBIX 2

KOCBEHHBIX U3MepeHui. JITuHeapu3arys

norapu(MUPOBaHUEM U PA3/IO>KeHUEM B

psin Tatinopa ¢ otbpackiBaHEM

HeJTMHEeHHBIX U/JIEHOB Pa3/IOKEHHSI.

Nroro 14
Nroro 3a cemecTp 14

Buzibl camocTosiTesTbHOM paboThI, TPYZOEMKOCTh U (hOpMUPYeMble KOMIIETEHLIMH TIPe/[CTaB/IeHBI B

9. CamocTosiTe/ibHasA pabora

Tabmmie 9.1.
Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH
3 [<5)
& s
= = 0
o e U T
Buzpl camocrosiTenbHOM = > T
Ha3saHus paszenos s =y @OopMBI KOHTPOJIA
paboTel g g g
=
= g¢
= S
6 cemecTp
1 ®dyHpgaMeHTabHbIE ITpopaboTKa JIeKIIMOHHOTO 2 |IIK-10 JK3aMeH
TIOHSITHSI METPOJIOTUH. Marepuasna
HToro 2
2 OCHOBBI TEOpUU [ToaroroBka K 6 [1K-10 KoHTponbHas paboTa,
MOTPELLHOCTeM. MPaKTUUeCKUM 3aHSITHUSIM, Ortuet 1o 1abopaTopHOM
O6paboTKa pe3y/nbTaToB | ceMUHapam pabore, DK3ameH
M3MEPEHIH. CamocrosiTesibHOE 2
r3yuyeHue Tem (BOIPOCOB)
TeopeThueCKol 4acTu
Kypca
ITpopaboTKa eKLMOHHOTO 6
MaTepuasna
OdopmreHre 0TUETOB T10 4
nabopaTtopHbIM paboTam
Ntoro 18
3 MeTogpl U CcpeficTBa ITpopaboTKa JIeKIMOHHOTO 6 |IIK-10 3aiuTa oTYeTa,
V3MepeHun Marepuasa KonTtponbHas pabora,
3/IeKTPUUeCKUX BeJTMUMH Ortuet 1o 1abopaTopHO
p OdopmeHue O0TUETOB T10 16 5 partop
T
naboparopHbIM paboTam pabote
Ntoro 22
4 MeTofibl ¥ CpeZiCTBa ITpopaboTKa JIeKIMOHHOTO 6 |IIK-10 KoHTposbHast pabora,
V3MepeHust Marepuasna Ortuer 10 y1labopaTopHO
He3/IeKTPUUeCKUX OdOpMIIEHHE OTYETOR 110 4 pabore, DK3ameH
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BEJTMUMH: TeXHUUeCKHe naboparopHbIM paboTam

v3MepeHUs (JaTuuKu). Vitoro 10

Wtoro 3a cemecTp 52
IToaroroska K 3k3amMeHy / 36 OK3aMeH
3aueTy

Wtoro 88

10. KypcoBas pa6oTa (nmpoeKr)
He npegycmorpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBd€MOCTH CTYAEHTOB

11.1. Ban/bHbIe OLeHKH /11 3/IEMEeHTOB KOHTPOJIsl
Tabnuiia 11.1 — banibHbBIe OLIEHKH /IS 37IEMEHTOB KOHTPOJIS

. . MakcrmanbHbIN
. MakcyManbHbIN MakcyManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT c| ©Gann 3a nmepuop,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
6 cemecTp
3aiumTa oTueta 10 10 20
KoHTtposnbHast pabora 10 10 10 30
OTueT 1o y1labopaTopHOM 10 10 20
pabote
WTtoro makcumym 3a 10 30 30 70
repuos
OK3aMeH 30
Hapacraroym utorom 10 40 70 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnuua 11. 2 — [NepecueT 6a//10B B OL|eHKU 38 KOHTPOJIbHbIE TOYKU

basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka

> 90% oT MaKCUMaJbHOM cymMMbI OasiioB Ha Aary KT 5

Ot 70% 10 89% oT MakcMManbHOW cCyMMBbI 6asioB Ha gary KT

4
Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3
2

< 60% oT MakcuMasibHOM cymMMbl OansioB Ha gaty KT

11.3. Ilepecuer cymMMbI 6a/IJIOB B TPAAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO M MEXYHAPOAHYIO OLIeHKY TpeJCcTaB/ieH B Tabmuiie

11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY
WToroBast cymMmma 6asios,
Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)
5K3aMeH
5 (OTIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
4 (xopoLLo) (3auTeHO) 85-89 B (oueHs xopo110)
75 -84 C (xopo110)
70 - 74 D (y#0oBI€TBOPUTEJILHO)
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65 - 69
60 - 64 E (mocpencTBeHHO)

3 (YZ0BNeTBOPUTE/BLHO) (3aUTeHO)

2 (HeyZnoB/IeETBOPUTEJILHO) (He

3auTeHo) Hwxe 60 6annos F (Heyz0B1eTBOPUTEIEHO)

12. YuedHo-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. Otuanko B.®. Metponorusi, cTaHzapTusanus U cepTudukanus: YuebHoe mocobue. —
Tomck: TomMcKuii MeXBY30BCKUM LI€HTP JUCTAHIMOHHOTO obpa3oBanus, 2010 — 208 c. (Hamuuue B
oubmoreke TYCYP - 61 3k3.)
2. Tlepemutuna T. O. MeTposiorusi, cTaHapTU3alys U cepTudUKalys: YuebHoe mocobue. —
Tomck: TMLIJO, 2009 — 140c.: bubmoreka TYCYP (Hanuuue B 6ubmioreke TYCYP - 19 3k3.)

12.2. lonosiHUTe/IbHASA IUTEpaTypa

1. Mertporiorusi, cTaHZapTH3alus U cepTUdUKalus: YueOHUK Ajist By30B/ S1. M. PagkeBuuy, A. T.
Cxuptnaase, b. . JlakTHOHOB — 2-e u3jaHue, AoMNojHeHHoe — M,:Boiciias 1ikosna, 2006 — 799c.
(Hanmnuue B 6ubmuoteke TYCYP - 30 3k3.)

2. Opacros B. E. MeTponorus, craHgapTH3alysa U cepThuduKanus: YuedHoe mocobre — ToMCK,
N3p-Bo ToMCKOro rocyjapCTBeHHOIO YHUBEPCUTETA CUCTEM YIpaB/ieHUsl U pajuo3/1eKTpoHuKH, 2005 —
266 c. (Hammume B 6ubmmoteke TYCYP - 340 3k3.)

3. 3akoH P® "O6 obecrieueHnn efuHCTBA wu3MepeHui" ot 26.06.2008 1. Nel(02-®3
[OnekTpoHHBIM pecypc]. [JOnekTpoHHBIM pecypc]. - http://www.consultant.ru/cons/cgi/online.cgi?
req=doc;base=LAW;n=182748#0

4. 3akoH P® "O TexHuueckoM perynupoBaHuu” ot 27.12.2002 Nel184-D3 [DneKTpoHHbIM pecypc
1. [DeKkTpoHHBIIM pecypc]. - http://www.consultant.ru/cons/cgi/online.cgi?
req=doc;base=LAW;n=196382#0

12.3 Yue0HO-MeTOAHUECKHE IT0CO0HA

12.3.1. O6sa3arebHbIE YUeOHO-MeTOHUECKHE M0CO0Hs

1. Otuanko B. ®. MeTtposiorusi, CTaHAAPTU3alMsI U CePTUPUKALUS: YueOHOe MeToguuecKoe
nocobue. — Tomck: TMIJIO, 2010 — 52 c. (Hasmmuure B 6ubmoteke TYCYP - 15 3K3.)

2. Oryanko B. ®. O YuebHO-MeTOAWYECKUH KOMIUIEKT (yueOHbIe MeTOoJuuecKue MocoOus 1o
NpakTUYeCKUM 3aHSTHSIM, TI0 CAMOCTOSTEe/NbHOM paboTe CTyZeHTOB, 1o sabopaTtopHeIM paboTam) Mo
mucuurimnie  MCuC  —  Tomck, 2012 [31ekTpoHHBbIM pecypc]. [OnekTpoHHbd pecypc]l. -
http://new.kcup.tusur.ru/library/umk-metrologija-standartizacija-i-sertifikacija-rtf

12.3.2 YueOHO-MeTOAMYECKHE TT0CO0UA /IS JIUI] C OTPAHNYEHHBIMHM BO3MO)KHOCTSIMHM 3/[0POBbSI

YyeOHO-MeToZMUeCKHe MaTepHasIbl Il CAMOCTOSITe/TbHOM U ayIUTOPHOUM pabOThl 00yUaroIuxcs
W3 YKC/ia WHBAJU/IOB TPeAOCTaB/sIOTCA B JOpMax, aJaiTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCIIPUSATHS UH(POpMaI[UH.

JIist i1 ¢ HapyLIeHUsIMM 3peHust:

- B (hopMe 3/IeKTPOHHOTO IOKYMEHTa;

- B revatHou (opMe yBeMYeHHbIM IPUGPTOM.

JI/Is1 UL ¢ HapylIeHUsIMHU CTyXa:

- B (hopMe 3/IeKTPOHHOTO TOKYMEHTa;

- B reyaTHOU (hopme.

JIis1 /i1 ¢ HapyLIeHUsIMHM OTNIOPHO-JBUraTe/IbHOI0 aniapara:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B IleyaTHOU (hopme.

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPABOYHbIE, TOMCKOBbIE CHCTEMBI U TpedyeMoe
NMporpaMMHoe obecrieueHue
1. TIpaBoBas 6a3a maHHBIX Www.consultant.ru
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13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O61ue TpedOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITUHBI

13.1.1. MaTepua/ibHO-TEXHHUECKOE 00ecreyeHue /sl IEKIMOHHBIX 3aHATHH
[Tomerienue 1 obopyoBaHue J1TabOPaTOPUX METPOJIOTUM M U3MEPUTETbHOM TeXHUKH (QyuTOpHs
OOT 212)

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /s MPaKTHYeCKHX 3aHATHI
[Tomerrienue 1 obopyzoBaHHe 1abopaTOpUM METPOIOTHUM Y U3MEPUTEbHOM TEXHUKU (ayUTOpHS
OOT 212)

13.1.3. MarepuanbHoO-TeXHHUYeCKoe obecreyeHue /jisi 1ab0paTopHBIX pador
[MTomerrienue 1 obopyzoBaHHe 1abOPaTOPUM METPOIOTHH Y U3MEPUTE/TbHON TeXHUKU (ayUTOpHS
OIOT 212)

13.1.4. MaTepua/ibHO-TEXHHYECKOe o0ecreyeHue /ijisi CaMoCTOSITe/IbHOH PadoThI
[Tomerrienue 1 obopyzoBaHue 1abopaTOpUM METPOIOTUN Y U3MEPUTETbHOM TeXHUKU (ayUTOpHS
OOT 212)

13.2. Marepua/IbHO-TeXHUUYECKOe of0ecreueHune JUCIUTUTHHBI JIJIsl JIUI C OTPAaHHYeHHBIMHU
BO3MO)XHOCTSIMH 3/{0POBbS

OcBoenue qUCHUATIIMHBI ujaMu ¢ OB3 oCyliecTBIsS€TCS C UCMIOB30BaHUEM CPeJICTB 00yJYeHust
00I11eT0 U CTelUaIbHOTO Ha3HAUEHMS.

[lpu oOy4yeHUM CTyIE€HTOB C HapPyLIeHUsIMH CJIyXa TIPeAyCMOTPEHO WCIO/Ib30BaHUe
3BYKOYCH/IMBAlOLLlel anmaparypbl, MYJbTUMEAUNHBIX CPEeACTB W [JPYrMX TeXHUUeCKHUX CpefCTB
nipreMa/mepesiaul yueOHoH MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HapyIIeHUsIMHU CJTyXa,
MOOW/ILHOW CHCTeMbI OOyYeHWs [jisf CTYAEHTOB C WHBAIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
CUCTeMbl. YueOHasi ayJUTOpPHs, B KOTOPOM 00yuyaroTCsl CTyleHThbl C HapyllleHHeM cjiyxXa, o0opymoBaHa
KOMIMBIOTEDHOW TEeXHUKOM, ay[JJUOTEXHUKOW, BUAEOTEXHUKOW, SJIeKTPOHHOW [OCKOW, MY/IbTUMEIUNMHOMN
CUCTEMOIA.

[Mpu oOyuyeHUM CTYAEHTOB € HAPYIIeHUSIMH 3PEHHSAMH T[IPeyCMOTPEHO WCII0/b30BaHle B
JIeKIIMOHHBIX 1 yUeOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/la7ieHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlali/ia Ha SKpaHe) NPy MOMOLLY BU/le0yBeTnunTesiel /s y/la/leHHOTO TPOCMOTpa.

[Tpu oOyuyeHHH CTY[EHTOB C HApyILIeHHUSIMH ONMOPHO-JBUraTe/IbHOrO ammapara HCTOb3yHTCs
aZlbTepHATHBHBIE YCTPOMCTBa BBOJa MH(MOpPMAI[MK U Apyryve TeXHUUYecKrhe CpeJCTBa TpHeMa/Triepe/jaun
yueOHOM MHGOpPMALIMK B JOCTYIHBIX (opMax AJisi CTYIeHTOB C HapylIeHWsMU OTMOPHO-ABUraTeIbHOTO
amrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBA/TJHOCTBIO.

14. ®oHj OL}eHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHusA K (OHY OLIEHOYHBIX CPEACTB M METOANYECKHE PeKOMeH/Jal[uH
@OHJ, OLIEHOUHBIX CPEeACTB U THUIIOBble KOHTDOJIbHBbIE 3a/laHUs, WCIOJb3yeMble [Ji OLIeHKU
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIVIeHHbIX 3a JUCLUIUIMHOW KOMIeTeHLM TMpu TpOBeJeHUMN
TeKyIIlel, TIPOMe>KyTOUHOM aTTeCTal[|u 10 AUCLIMITIMHE TIPUBe/IeH B TIPUIOKEHUH K paboyeii iporpaMMe.

14.2 Tpe6oBaHus K (poHAY OLIeHOUHBIX CPe/ICTB /JIfA JIUI] C OTPaHHYeHHbIMH BO3MO)KHOCTAMH
3/0pPOBbSI
[ns CTy#eHTOB C WHBaJMJHOCTBIO TPeJyCMOTPEHbI [OINOJHUTE/IbHbIE OLIeHOYHbIE Cpe/CTBa,
nepeueHb KOTOPBIX yKa3aH B Tabmuile.

Taﬁmma 14 - I[OHOJIHI/ITEJILHLIE CPEeACTBA OLI€HUBAHUA /I CTYA€HTOB C UHBA/IMJHOCTBHO

Bu/ibl 1OTIO/THATE/TBHBIX OL[@eHOUHBIX
CpefCTB

@DopMbI KOHTPOJIS U OLIeHKU

Kareropuu cTyeHTOB
DU CTYA pe3y/bTaToB 00yueHust

TecTbl, MMCbMEHHbIE CAMOCTOSITE/TbHBIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTDOJIbHbIE PaOOTBI

C HapylieHusIMU
ciyxa

[TpeuMyIiieCTBEHHO MMChbMeHHast
TIpOBepKa

C HapyLieHusIMu
3peHust

CobecesjoBaHue TI0 BOTIPOCAM K 3a4eTy,
OTIPOC T10 TePMHUHAM

[IpeuMyilleCTBEHHO yCTHasi MpOBepKa
(MHAWBUAYATBHO)

CornacosaHa Ha noprtane Ne 12854
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C HapylieHUsAMU
OIOpPHO-
JIBUTaTe/IbHOr0
anrapara

PerieHnie JUCTaHLIMOHHBIX TECTOB,
KOHTPOJIbHBIE PaOOThI, MICbMEHHBIE
CaMoCTOsiTe/IbHbIe pPabOThI, BOMIPOCHI K
3ayeTy

[TpenMy111eCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU

C orpaHuYeHHsSIMU T10
o01IeMe U UHCKUM
MOKa3aHUsIM

TecTbl, MMCbMEHHbIE CAMOCTOSITE/TbHBIE
paboTBhI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PAOOTBI, yCTHBIE OTBETHI

IIpenmyI1LieCTBEHHO TIPOBEPKA
MeTO/laMU, UCXOZs U3 COCTOSTHUS
oOyuarolerocst Ha MOMEHT TPOBEPKHU

14.3 MeTogruecKkue peKOMeHAaLUM M0 OLeHOUHbIM CPeJCTBaM /Jisl JIUL] C OrPAaHUYEeHHbIMU
BO3MO)XHOCTSIMH 3/{0POBbS

Ons crygentoB ¢ OB3 mpegycMmarpuBaeTcss AOCTynHas ¢opMma TpeJoCTaB/ieHusl 3aJaHui
OLIeHOUHBIX CPe/ICTB, 8 UMEHHO:

- B [eyaTHOU (hopme;

- B IeuaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- MEeTOZOM UTeHUs] aCCUCTEHTOM 3aJjaHusi BCyX;

- Trpe/ioCcTaB/leHHe 3a/laHusl C UCTI0/Ib30BaHUeM CypZoIlepeBo/a.

CryzeHTaM C UHBa/JIMJHOCTBIO YBeJIMUMBAETCS BPeMsl Ha IOATOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMNPOCHL. [l TaKuX CTy[eHTOB MpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs] OTBETOB Ha

3aJdHus, d UMEHHO:

- MMCbMEeHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITbIOTEDE;

- HabOp OTBETOB C UCIO/Ib30BAHHUEM YC/IYT aCCUCTEHTa;

- rpe/iCTaB/ieHUe OTBETOB YCTHO.

[porienypa oljeHWBaHUsI pe3y/bTaTOB O0yUeHWs MHBAIHU/OB IO AWCLUIUIMHE TpeJyCMaTpUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlanTHPOBAHHBIX K OTPaHUUYEHUSIM UX 37I0POBbsI U BOCTIPUSTHS

vHdOopMaluu:

Jinis U1y ¢ HapylIeHUsIMHM 3peHuUs:

- B (hopMe /IeKTPOHHOTO [JOKYMEHTa;

- B revaTHo (opMe yBelMueHHbIM IPUGTOM.

Jins uiy ¢ HapylIeHUsIMM cJTyXa:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B IleyaTHOU (hopme.

Jins M1 ¢ HapylIeHUsIMHM ONOPHO-JABHUIaTe/IbHOI0 anmnapara:

- B (hopMe /IeKTPOHHOTO JOKYMEHTa;

- B IleyaTHOU (opme.

[Tpu HeoOXoAMMOCTH /17151 00YYArOIUXCSl C UHBAIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
00y4eHUsT MOXKET TTPOBOJJUTHCS B HECKOJIBKO 3TArloB.

CornacoBaHa Ha noptane Ne 12854
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
MetpoJiorus ¥ TeXHU4YeCKHe u3MepeHus

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noAroToBku (crneruanbHOCTh): 27.03.05 MHHOBaTHKa
HanpaBneHHocTs (1po¢uib): YnpaB/ieHue HHHOBALMAMH B 3/IEKTPOHHOM TeXHUKe
dopma obyueHUs: OUHAsA

@akynsreT: PUT, Paky1bTeT HHHOBAIUOHHBIX TEXHO/IOTUH

Kadenpa: YU, Kadegpa ynpasieHusi HHHOBaLMAMH

Kypc: 3

CemecTtp: 6

YuebHbIi 171aH Habopa 2014 roga

Pa3paboTumku:
— accucrteHT Kad. KCYTI XKapog K. K.

JK3aMeH: 6 cemecTp

Tomck 2017
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1. BBegenue
®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..
®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.
[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

ITK-10

HncciaengoBars ee

CTIOCOOHOCTBIO CIJIAHUPOBATh HeOOXOAUMBII
9KCITEPUMEHT, TTOJTYUUThb afIeKBaTHYIO MOJIe/Th U

H3MepeHUil.;

[o/mKeH 3HaTh TeopeTHYeCKHe OCHOBBI
METPOJIOTUH, TEOPUH TIOTPeIIHOCTeH;
OCHOBHbIe COBPEMEHHbIE METO/IbI U
Cpe/CTBa U3MepeHusl Pa3/InUHbIX
dbusnueckux BenuuuH (PB).;

[omkeH yMeTb IPUMEHSTh U3y4YeHHbIe
MEeTO/bI U CpefcTBa usMepenusi @B B
Pa3MUHbIX 00/1aCTSIX CBOeH yueOHOM
ripodecCcrOHaILHOM JleATe/TbHOCTH;
oOpabaTbIBaTh pe3y/bTaThl Pa3/TMUHbBIX
V3MepeHUH C ToTyueHHueM HY>KHbIX
OLIEHOK TOTPeLIHOCTeN. ;

[omkeH BnaileTb COBpeMeHHbIMU
MeToZlaMH U3MepeHHs U Cpe/iCTBaMU
v3MepeHHs pa3TuuHbiXx @B; criocobamu
00pabOTKY pe3ybTaToOB pa3TMUHBIX

OO1Me XapaKTepUCTHKH TI0Ka3areseld U KPUTePUEB OLIeHWUBAHUS KOMITeTEHIUM Ha BCeX 3Tarax

TipYBeZieHbl B Tabnuie 2.

Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMU
Y TeopeTHue CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy ¢

OO6sasaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS
TBOPUECKHX PElLIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

TIOHMMaHNeM TPaHHUI] abcTparpoBaHus
MIPUMEHHUMOCTH nipobsiem
Xopotuo (6a30Bbiii | 3HaeT ¢dakThl, NpuHLUMLI, | O6agaeT Arara3oHOM BepeTt 0TBeTCTBEHHOCTH 3a

yPOBEHbB) TMIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBeplleHue 3a/au B
TIOHSITHS B TIpe/ieiax TpeOyeMbIX /ISl pellieHrsT | UCC/IeI0BaHuH,
r3yuaemoii obsactu orpe/ie/ieHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe

o06s1acTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saraeT OCHOBHBIMH PaboraeT nipu ripsiMmomM

0 (oporoBbIit 00IMMY 3HAHUSMH yMeHUsIMH, TpeOyeMbIMU | HaO/TFOeHUH

YPOBEHbB) [JJ1s1 BBITIOJTHEHUSI TIPOCTBIX

3ajay

CornacoBaHa Ha noptane Ne 12854
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Tabmwia 3 — ransl

2 Peanu3anusi KOMIIeTeHI[UH

2.1 Komnerenuus I1K-10

[TK-10: crocoOGHOCThIO CIUIAHUPOBaTh HEOOXOAWMBIM 3IKCIIEPUMEHT, TMOYyUUTh aJeKBaTHYIO
MO/ieJTb U UCCJIeZIOBATh ee.

st bopMUpOBaHKST KOMIIETEHIIMH HEOOXOANMO OCYILECTBUTD Psifi ITAMOB. DTaribl HOpMHUPOBaHHMs
KOMITETEHLIUM, TPUMeHsieMble [jIi 3TOTO BUABLI 3aHATHA W UCIONb3yeMble CPeACTBAa OLleHUBaHWUs
Tipe/icTaB/eHbl B Tabsuiie 3.
OPMHPOBaHHs KOMITETEHIIUU U MCTI0/Tb3yeMbIe CPeICTBA OLleHUBaHMUSI

YKCJTe U3MEPUTETBHBIX
5KCIIePUMEHTOB):
TIOTPELIHOCTH MEeTO/I0B
HU3MepeHU, CpesiCTB
M3MepeHU; Criocobbl
00paboTKH pe3ynbTaToB
W3MepUTeTbHBIX
9KCITEPUMEHTOB; CTI0COOBI
TIpe/ICTaB/IeHUST
pe3y/bTaToB U3MepeHUH.

5KCIIepUMEHTOB (B TOM
YuC/ie U3MepUTebHBIX
5KCIIepUMEHTOB):

OTpezie/IUTh MOTPeLHOCTH

MeTO/I0B M3MepeHUH,
CpeZiCTB U3MepeHUH;
obpabarbiBaTh
pe3y/bTaToB
V3MepUTeJIbHBIX
5KCIIePUMEHTOB;
MeTpPOJIOrHue CKU
IPaMOTHO TPe/iCTaBUTh
pe3y/ibTaTbl U3MepeHUN.

Cocras 3HaTb YMmetb Bnagets
CopeprkaHue MeTpOJIoruuecKue BBISIBUTD MeTOZAMU U3MepeHui
3TaroB 0C0OeHHOCTH MeTpOJIOTUueCcKre pa3MyHbIX (PHU3UUYeCKUX

9KCTIepUMEeHTOB (B TOM 0COOEeHHOCTH BeJIMUMH; METOAaMU

006paboTKHU pe3y/bTaToB
W3MEepPUTE/TbHBIX
9KCIIePUMEHTOB.

Bunp! 3aHATHI

* VHTepaKkTUBHbIE
nabopaTopHbIe 3aHATHSI;
* VIHTepakTUBHbIE
JIeKLIUY;

* IIpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHSATUS;

¢ Jlekiuy;

* CamocTrosTesbHas
paborta;

* IloaroroBka u czaua
JK3aMeHa / 3a4eTa;

* lIHTepakTUBHbIE
naboparopHbie 3aHATHS;
* UHTepakTHBHbIE
JIeKLINY;

* IlpakTuueckue
3aHATHS;

* JlabGopartopHble
3aHSTUS;

* Jlekiuu;

* CamocTosTe/bHas
pabora;

* TlogroroBka u czauva
JK3ameHa / 3aueTa;

* VIHTepaKkTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHble
3aHATHUS;

* CamocTodTe/bHas
pabora;

WUcnonb3yembie * KoutponeHas pabora; | * KonrtposnbHas pabora; | * OTtuer 1o
CpeAcTBa * Otuet 1o * Ortuer 1o nabopatopHoii pabore;
OLleHMBaHUs naboparopHoii paborte; naboparopHoii pabore; * DK3aMeH;
* Orpoc Ha 3aHATHUSX; * Ompoc Ha 3aHITHSAX;
* KoHCriekT * KoHcnekr
CaMOTIOAATOTOBKY; CaMOTIOIrOTOBKH;
* DK3aMmeH; * DK3aMeH;
dopMynMpoBKa TIOKa3aTe/ell W KpUTepHeB Ol|eHWBAaHUSl [JaHHOW KOMITETEHIIMU TpPUBEJeHa B
Tabnuie 4.
Tabsuiia 4 — ITokasaTesiu U KDUTEPHU OLIEHUBAHMsI KOMIIETEHI[MM Ha Tarax
CocraB 3HaThb YmeTb Bnanets
OtmyHO * BBIOpaTh METOAUKY

(BBICOKMI YPOBEHb)

¢ METOAbI U3MepeHUud

¢ MeTOAdMH M3MepeHUA
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(bu3yeCcKux BeJTMUMH,
YacTo BCTPEYAIOLIUXCS B
ripe/ieiax 00/1acTh
Crieldan3aliu; JaTuuKu
YacTo BCTPeYarolrecs B
nipesiesiax 06s1acTh
crieLidan3anum
(hU3MUYeCKUX BEJIUUMH;
METpOJIOTHue CKHe
0COOEHHOCTH pa3/TMUYHBIX
METO/IOB U3MepeHHs],
CpeJCTB U3MepeHus,
TIpUMeHsIeMbIX B
9KCIepUMeHTax (B TOM
YKC/ie U3MePUTENTbHBIX) B
nipesiesiax 06s1acTu
crieljdav3aliu U B
CMEeXXHBIX 00/1aCTsIX;
anropuT™M 00paboTKH
pe3y/bTaToB
0OBIKHOBEHHOTO
KOCBEHHOTO M3MepPEeHHUS.;

H3MEpPUTE/TLHOTO
9KCIIePUMEHTA, UCXO/S U3
COOCTBEHHOI0 OITBITA;
OLIEHUTD TIOTPEITHOCTh
0OBLIKHOBEHHOT'O
KOCBEHHOT'O U3MEpeHUsT;
BLISIBUTH OCHOBHBI®
MCTOYHUKU

METOMUe CKUX
TIOTPEIITHOCTEH Ty TeM
aHa/M3a 00bLeKTa U
MOZIe/T! U3MEepPEHHsI. ;

Pa3IUUHbIX (PHU3HUUeCKUX
BeJIMUMH B Tpe/iesax
o0acTu ceryaau3alyu
1 CMEXXHBIX 00/1aCTHX;
MeTozaMu 06paboTKH
pe3y/ibTaToB
0OBIKHOBEHHOT'O
KOCBEHHOTO U3MepeHUs;;

Xoportio (6a30BbIit

¢ MeTO/bI U3MepeHUsd

* BbIOpaTh METOAMKY

¢ MeToJaMH H3MepeHUd

Pa3UUHBbIX METOAAX
V3MepeHUl; K1acChbl
TOYHOCTHU CPeJCTB
Vi3MepeHUl; IpaBuiia
TIpeJ|CTaB/IeHusI
pe3y/bTaToB
VI3MepUTEe/IbHBIX

TIpeJ/I0KeHHBIX; OLIeHUThb
TIOTPeLHOCTh
OZJHOKPaTHOT'O MPSIMOT0
TeXHUYECKOTO
Vi3MepeHUs; Npe/iCTaBUTh
pesysibTar
V3MepUTEeTbHOTO

YPOBeHb) OCHOBHBIX (PH31UYEeCKUX U3MEPUTEIbHOTO pas3/nYHbIX (HU3HNYeCKUX
BeJIMUMH; Hauboree SKCIIepUMeHTa 1107, BEeJIMYMH B Ipejesiax
YacCTO BCTpeyaromnecs MIPUCMOTPOM; OLI€HUTh obsacTu crielivany3alyy;
[aTuvKU (pr3nuecKux MOrpelHOCThb MeToZlaMu 06paboTKM
BEJINYMH, MHOT'OKPaTHOI'O IIPSIMOI'0 | pe3yJ/IbTaTOB
MeTpOJIOrhyecKue PaBHOTOYHOI'O MHOT'OKPaTHOI'O
0COOEHHOCTH OCHOBHBIX | TeXHHYECKOTO PaBHOTOYHOT'O IIPSIMOTI'O
METO/I0B U3MePeHUH, W3MepeHus; OLeHUThb TeXHUYeCKOro
CpesCTB U3MepeHus, MeTpOJIOrHYeCcKue U3MepeHUs;;
NpUMeHsIeMbIX B napameTpbl 00beKTa
9KCreprMeHTax (B TOM V/AIA MOJie/Tn
YKC/le U3MePUTeNIbHBIX) B | U3MepeHMs.;
nipeziesiax 00s1acTu
crieljiaan3anuy;
anropuT™ 00paboTKu
pes3y/bTaToB
MHOI'OKPaTHOI'O TIPSIMOT'0
PaBHOTOYHOI'O
TeXHUYECKOTO
HM3MepeHusl.;
YOB/I€TBOPUTE/IBH | * OCHOBHBIE ITPUUKMHbI * BbIOpPATh METOJUKY * METOJaMHU U3MepeHUs
0 (IOpOroBbIi MEeTOJUYeCKHUX W3MEepUTeILHOTO OCHOBHBIX (PU3HUECKUX
ypOBeHB) norpeLuHOCTef/i B SKCIIepUMEHTA U3 BeJIMUMH; METOJaMU

06paboTKH pe3y/ibTaToB
OZTHOKPATHOTO TIPSIMOTO
TEXHUYECKOTO
H3MepeHus;;

CornacoBaHa Ha noptane Ne 12854

16



5KCIEePUMEHTOB; 5KCIEePUMEHTa TI0
anropuT™ 00paboTKu TipaBU/IaM METPOJIOTHH. ;
pe3y/bTaToB
O/IHOKPATHOT'O MPSIMOT0
TEXHUYECKOTO
WU3MEpEeHUsl. ;

3 TunoBble KOHTPO/IbHBIE 33/JAHUSA
[5isi peanvi3aliiu BhIllleTiepeurc/IeHHbIX 3a7iad 00y4yeHHsl UCTIOJb3YIOTCSl TUTIOBbIE KOHTPOJIbHBIE
3aJlaHUsT WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /i1 OLleHKU 3HaHWM, YMeHHWH, HaBBIKOB W (W/IH) OIIbITA
JlesITeIbHOCTH, XapaKTepU3yHOIIMX STarbl (OPMUPOBaHUSl KOMIIETEHLIMM B MpOLiecce OCBOEHUS
oOpa3oBare/IbHOM MTPOTpaMMBbI, B C/IEAYIOIIIEM COCTaBe.

3.1 Boripocbl Ha CAaMOMOATOTOBKY

— Knaccudukaiiv BUJOB H3MepeHHH, MeTO[OB HW3MepeHHH, CpeJCTB U3MepeHUd U ux
XapaKTepUCTHK, TorpemHocTeld. CucTeMaTHUecKue, CydyaiiHble, TpyOble TIOTPeIIHOCTH. 3aKOHBI
pacnpezenenusi. OLjeHKY norpemHocTel.. [IpsiMble OHOKpaTHEbIe, MPsIMble MHOTOKPAaTHbIE paBHOTOUHBIE,
KOCBeHHbIe u3MepeHUs. [IpaBuna cymmupoBaHus morpeinHoctet. Bugbl ALTI/ITAIT.O60611éHHBIE
CTPYKTYpHBIE CXeMbl HW3MEPUTE/IbHBIX TPUOOPOB TMPSMOrO W KOMITEHCALIMOHHOTO TIpeoOpa3oBaHMsI.
MeTozbl M3MepeHUs] HarfpshDKeHWsl, CUIbl TOKa, MOILHOCTH, MapaMeTpoB Lernel, ()a30BOro C/ABWra,
YaCTOTbl CUTHAJIOB, BpPEMEHHBIX WHTepBa/oB. lI3MepeHUs OCHOBHBIX He3/IeKTPUYeCKUX BeJIUYUH
3/IEKTPUYECKUMHM  MeTofiaMu. [lpeoOpa3oBarend HedMEKTPUUYECKUX BEJIMUMH B JJIeKTPUUYECKHe
reHepaTOpHOIoO U apaMeTpUUeCKOro TUIa.

3.2 TeMbl 0OIPOCOB HA 3aHATUAX
— Bugpl norpemHocTet u3MepeHuid. Knaccudukaiiysi BUIOB U3MepeHUl, MeTO/I0B U CPe/iCTB
u3Mepenut (CU). OcHoBHble MeTposnornueckue xapakrepuctukd CU. Knaccel TouHoctr. OCHOBHBIE U
JononHuTesbHble norpeiHoct CU. CrcTeMatuueckye W CydaiiHble MOTPEIIHOCTH, UX 0COOEHHOCTH.
CymmupoBaHve morpemHocteii. CrathcTudeckass 00paboTKa pe3ysbTaTOB MHOTOKPATHBIX TPSIMBIX
PaBHOTOUHBIX TeXHUUYeCKUX u3MepeHUW. OrnpefieleHWe  [OBepPUTe/bHBIX [paHUL]  C/IyyalHON
norpertHocTy. OTipefiesieHre MOrpeHoCTel 00BIKHOBEHHBIX KOCBEHHBIX U3MepeHUH.

3.3 Dk3aMeHaLOHHbIEe BOIIPOCHI

— Kraccudukanuss BuzgoB u3Mepenuil. Knaccudukanusi MeTofioB  u3MepeHud.  Metop
HerocpeJCTBEeHHOW OLIeHKM M MeTO/jbl CpaBHeHHUs1 ¢ Mepoil. Knaccudukaius cpesicTB M3MepeHui U ux
xapakTepuctuka. Knaccudukaums mnorpeiHocteid.  CucTeMaTMyeckue — TMOTPEIIHOCTH.  MeTozbl
oOHapy’keHHs, MeTO/bl MCK/IIOueHUsl. HeuckioueHHbIe crcTeMaThyeckre morpemrHocT. CryuaiiHble
MOTPELIHOCTU. 3aKOHbl pacrpefie/ieHusi, OLIeHKM IIOrpellHOCTe — Tipefe/bHble, KBAHTW/IbHBIE,
TOYeyHble, oBeprTe/ibHble. OCHOBHBIE U [OTIOHUTE/bHbIE TIOTPeIIHOCTU Cpe/icTB udMepeHuii (CI1), ux
HOpMHUpOBaHue. MeTposiornyeckyve XxapakTepUCTUKU CpeAcTB u3MepeHuid. Kimaccel TouHoctn CU.
[lpaBuna ¥ Qopmbl TpeAcTaBieHUs pe3ynbTata u3MepeHni. OOpaboTKa pe3y/nbTaToB TPSIMBIX
MHOTOKDaTHbIX paBHOTOUYHBIX W3MepeHUH. WeHTU(UKaLMsi 3aKoHa pacripefiefieHdst Cay4alHOM
BesimurHbl. Kpurepuii Ilupcona. IlpaBuma cymmupoBaHusi morpernHocTeil. O6GpaboTka pe3ynbTaToB
MPSIMBIX OJHOKPATHBIX TEeXHUUYECKUX H3MepeHuil. Pe3ynbraT M MOrpelIHOCTH KOCBEHHBIX W3MepeHHH.
OO60OIEHHBIE CTPYKTYPHBIE CXeMbl W3MEepPUTENbHBIX TPHUOOPOB TIPSMOr0 YW yPaBHOBELIMBAIOIIETO
npeobpasoBanus. CurHanbl u3MepuTesnbHOM UH(opMmanuu. Macitabupytomiye mnpeobpasoBaTeny.
Knaccudukanms ALIT v ux xapakTepuCTHKWA. ABTOMartH3alusi M3MepeHui. MukponpoueccopHble CU.
V3mepuTenbHble MH(OPMALMOHHbIE CUCTEMbl. ABTOMAaTUuYeCKWe CHUCTeMbl KOHTPOJSI U [JUarHOCTHKH.
MarsuurosnekTpuueckre CUCTeMbl KaK pa3sHOBHUJHOCTHA 3JIEKTPOMarHUTHBIX CPeJCTB  M3MepeHMUs.
LludpoBbie BOMBTMETPBI C BpeMsI-UMITY/IbCHBIM TpeoOpa3oBaHueM. LlndpoBbie BOJBTMETPBI C YaCTOTHO-
VMITY/TbCHBIM TIpeoOpa3oBaHueM.l[rpoBbie BOMBTMETPHI C JBOWHBIM MHTETPUPOBAHUEM H3MEPSeMOTO
curHana. KomneHcaropel. BarTMeTpbl. AHanoroBble 371eKTPOHHO-Ty4eBble ocuuiorpadsl. Ludposbie
3anoMuHawoLe ocuuwinorpadel. Ocuusiorpadgrueckue MeTOZAbl W3MepeHUsi MapaMeTpoB CUTHAJIOB.
LIudpoBble uvacToTOMepbl. AHANIOroBble YacTOTOMepbl (B TOM uuc/ie pe3oHaHCHble). Llndposbie
M3MepHTe/ BPeMEeHHBIX MHTepBaioB. ©a30MeTphl C IPOMEKYTOYHBIM Mpeobpa3oBaHueM caBura (a3 B
HanpspkeHue. LludpoBbie (a3omeTppl C  BpeMs-UMIY/IbCHBIM TpeoOpa3oBaHueM. @Pa3oMeTphl
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YPaBHOBEIIMBAOIIETO TpeoOpa3oBaHus. Vi3MepeHue TiapaMeTpOB Iiereld (MOCTOBBIe, KOHTYDHBIE,
reHepatopHble MeTofbl). LludpoBble W3MepuTend TapaMeTpoB Liefeld C  BPeMS-UMITY/IbCHBIM
npeoOpasoBaHueM. Vi3mepurenbHbie TpeoOpa3oBaTe/i HEe3MeKTPUUeCKUX BeJIMUMH B 3/IeKTPUYeCKHe
(maTumku):  W3MepuTe/bHbIe  TpeoOpa3oBaTe/id  peocTaTHble, TeH30Pe3UCTOPHbIe, EeMKOCTHBHIe,
Mbe303/IeKTpUYecKre,  WHAYKTUBHbIe, TpaHCPOpPMAaTOpHble,  UHAYKI[MOHHbIE,  MarHUTOYIIpyTUe,
TepPMO3JIeKTpUYecKre, (OTO3/MeKTpuUecKre, HOHU3al[MOHHbIE, 3/eKTpOXUMHUeckue. V3MepeHue
OCHOBHBIX HE3JIEKTPUUeCKUX BEJIMUMH 3/1eKTPUUeCKUMU MeTO/JaMH.

3.4 TeMbI KOHTPO/IbHBIX padoT

— 3azaua o teme "CyMMHpOBaHHe TorperiHocTei". 3asaua 1o teme "O6paboTka pe3y/ibTaToB
OOBIKHOBEHHOTO KOCBEHHOro u3MepeHusi". TeopeTwueckuii BOINPOC IO [JaTyvKaM He3/IeKTPHUeCKUX
BeJIMYUH.

— 3azaua no Teme "Cratuctuueckas o0paboTka pesynbTaTa MHOTOKPAaTHOTO PaBHOTOYHOIO
TeXHUUYeCKoro wusmepenus”. 3ajaua 1o Teme "OrpeziesieHHe [OBEpPUTE/bHBIX TPaHUL] C/IydyallHOU
norpetiHOCTU"". TeopeTruuecKuii BOMPOC 110 MeTo/jaM CpeJCTBaM U3MepPEeHUH 3/1eKTPUUeCKUX BeTUUMH.

— 3agaua no teme "Kjaccel TOYHOCTH CpefCTB M3MepeHMM'. 3ajjaua Mo TeMe 'YCTpaHeHUe
MeTOZMUeCKUX MorpemHocTeit”". TeopeTnueckuid BONpoC Mo (yHAaMeHTasbHble MOHATUS METpPOJIOTHH
WJIU OCHOBAM T€OPUH IOTPeLIHOCTeN.

3.5 Tembl /1a00OpaTOPHBIX padoT

— IlpumeHeHHe 3/1eKTPOHHOTO ocLusiorpada /st UCCej0BaHUsl S7eKTPUUeCKHUX CUTHATIOB.

— Craructrueckass 00paboOTKa pe3y/lbTaTOB MHOTOKPAaTHOTO DPaBHOTOUHOTO —TEeXHUYECKOTO
u3MepeHus: Ha TpuMepe JabopaTopHOW paboThl "Vi3MepeHUWs TlapamMeTpPOB 3/I€KTPUUECKUX LieTiel
Pe30HaHCHBIMU MeToJaMU".

— M3mepenue conpoTUB/IeHUI Ha ITIOCTOSIHHOM TOKe

— l3mepeHue pa3HOCTH (pa3 371eKTPUUECKHX CUTHAIOB.

— HWccnenoBanue 11poBOro BOJILTMETPA C BpeMsi-UMITY/IbCHBIM TIpeoOpa3oBaHUEM.

— U cenepoBanue TeH30pe3UCTHBHBIX NIpeobpasoBaTerel (JaTUMKOB).

— 3awuTel oTyeToB. [loABeneHrie UTOTOB.

4 MeToauyeckHe MaTepHasbl
st obecrieueHus rpoiiecca oOyueHHUs] W pellleHus 3afau 00yueHUs] HUCTIONb3YIOTCS CeqyoIye
MarepHua’Ibl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/siollde TpoLeAypbl OLleHWBaHUS 3HAHWMN, YMeHHH,
HAaBBIKOB U (W/M) ONbITa [eATeJbHOCTH, XapaKTepu3yHOIUX 3Tarnbl (Op-MUPOBaHUS KOMITETEHLHH,
cornacHo 1. 12 paboyeii MporpaMMel.

4.1. OcHoBHas 1uTeparypa
1. Otuanko B.®. Metponorusi, cTaHAapTusanus U cepTudukanus: YuebHoe mocobue. —
Tomck: TomMcKuii MeXBY30BCKUM L[€HTP JUCTAHIIMOHHOTO obOpa3oBanus, 2010 — 208 c. (Hamuuue B
oubmoreke TYCYP - 61 3k3.)
2. Tlepemutuna T. O. MeTposiorusi, cTaHapTU3alys U cepTudUKalys: YuebHoe mocobue. —
Tomck: TMLIJO, 2009 — 140c.: bubmoreka TYCYP (Hanuuue B 6ubmioreke TYCYP - 19 3k3.)

4.2. lonoHUTe/IbHAA IMTepaTypa

1. Metponorusi, craHfapTU3ays u ceptudukanus: YueOHuk ass By3os/ S. M. Pagkesuu, A. T.
Cxuprnaase, b. W. JlaktnoHOB — 2-e u3jaHue, AonojHeHHoe — M,:Beiciiag mkona, 2006 — 799c.
(Hasmmume B 6ubmmorteke TYCYP - 30 3k3.)

2. Opactos B. E. MeTposiorusi, craHziapTh3anys U cepTudukanys: YuedHoe ocobre — ToMck,
N3p-Bo ToMCKOro rocyjapCTBeHHOIO YHHMBEpCHTeTa CHCTeM YIIpaB/leHUs U pajuo3/1eKTpoHuKH, 2005 —
266 c. (Hammuure B 6ubmroteke TYCYP - 340 3k3.)

3. 3akoH P® "OO6 obecrieueHny eguHCTBA wu3MepeHud" ot 26.06.2008 1. Nel02-P3
[DnekTpoHHBIM pecypc]. [DnekTpoHHBIM pecypc]. - http://www.consultant.ru/cons/cgi/online.cgi?
req=doc;base=LAW;n=182748#0

4. 3akoH P® "O TexHuueckoMm perynrpoBaHun’ ot 27.12.2002 Ne184-®3 [DneKTpoHHBIN pecypc
1. [Dn1eKTpOoHHBIM pecypc]. - http://www.consultant.ru/cons/cgi/online.cgi?
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req=doc;base=L AW;n=196382#0

4.3. Obs3aTe/bHBIE yYe0HO-MeToAHYeCKHe T0Co0ust

1. Otuanko B. ®. MeTtposiorusi, CTaHAAPTU3alMsI U CePTUPUKALUS: YueOHOe MeToguuecKoe
nocobue. — Tomck: TMIJIO, 2010 — 52 c. (Hasmmuure B 6ubmoreke TYCYP - 15 3K3.)

2. Oryanko B. ®. O YuebHO-MeTOANYECKUH KOMIUIEKT (yueOHbIe MeTOoJuuecKue ToCcoOus 1o
NpakKTUYeCKUM 3aHSTHSIM, TI0 CAMOCTOSTEe/NbHOM paboTe CTyZeHTOB, 1o sabopaTtopHeIM paboTam) Mo
mucuurinie  MCuC  —  Tomck, 2012 [31ekTpoHHBbIM pecypc]. [OnekTpoHHbd pecypc]l. -
http://new.kcup.tusur.ru/library/umk-metrologija-standartizacija-i-sertifikacija-rtf

4.4. ba3bl JaHHbBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. TIpaBoBas 6a3a maHHBIX Www.consultant.ru
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