MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
MeTtposiorus u pajuousMepeHus

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo3s1eKTpoHHbIE CUCTeMbl U KOMILIEKChI
HanpanenHocTs (nipoduib): Pafio/i0KaljHOHHbIE CUCTeMbI U KOMILIEKChI

dopma oOyueHus: OUHas

®akysnsreT: PTD, Paguorexuuueckui pakyibTer

Kadenpa: PTC, Kadeapa pajuorexHuuecKux CUHCTEM

Kypc: 3

Cemectp: 5

YueOHbIi 11aH Habopa 2011 roga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 18 18 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 18 18 4acoB
6 CamocTosiTesibHas paboTa 18 18 yacoB
7 Bcero (6e3 5k3ameHa) 72 72 4yacoB
8 OO011jast TPYZ0EMKOCTh 72 72 YyacoB
2.0 2.0 3.E

3aueT: 5 ceMeCTp

Tomck 2017
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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) 11.05.01 PasriosneKTpoHHbIE CUCTeMbl U KOMILIEKChHI, yTBep)kaeHHoro 2016-08-11

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
No

Pa3paboTumku:

JloLIeHT, K.T.H. Kad. KCYTI Ortuasnko B. ®.

3aBeayromumii obecreunBarolei Kad.
KCYII [Iypeirun 1O. A.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

Hekan PT® [Tornosa K. HO.
3aBenyroluii BeIMycKaroiieit kag.

PTC Menuxos C. B.
OKCIePThI:

JlotleHT, K.T.H. Ka@. KCYTL, TYCYP Xabubymuna H. FO.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llenpto aucuIuiuHbl «MeTposiorust u paguonsmMeperus» (MuPI) siBisieTcst oOyueHne CTYeHTOB
OCHOBaM MeTPOJIOTHYeCKOro obecriedeHsi COBpeMEHHOM HayKH U TEXHUKH.

1.2. 3agauM JUCIHUILIMHBI
— 3ajaued AUCLUIUIVHBI SIBJISIETCS WM3y4YeHUe TeOpeTHUYeCKUX OCHOB METDPOJIOTMH, TOJIOXKEeHUM
TEeOpPHH TIOTPELTHOCTel, COBPEMEHHBIX METO/IOB U CPeZCTB U3MepeHusl (HM3MUeCKUX BeMUrH, CIT0COO0B
00pabOTKY pe3y/bTaToB U3MEPeHUH, U3yueHHe CUCTEMbI 00eCreueH st eIMHCTBA U3MePeHUH

2. MecTo pucimiuinHel B cTpyKrype OITIOII
HOucuuruiiHa «MeTtposnorusi u pagrousmepenus» (b1.5.13) otHocuTcs k 610Ky 1 (6a30Basi uacTsb).
[pepiecTByOIMMMY  AUCLUMIUIMHAMY,  (OPMUPYIOLUMM  HauajbHble 3HAHUS, SIBJSIOTCS
cienyolye  aucturivHbel:  OCHOBBI  TeopuM Leneid, PaguoTexHuueckue 1LieMd W CUTHABI,
CraTtucTrueckasl pajuOTeXHHKa.
[MocneayrouyMy AUCLIUIIMHAMU SIBMSIFOTCS: KocMuueckue KomrieKcbl, KocMuyeckre cucTemsl,
HayuHo-uccneoBatenbckasi paborta, YCTpoiicTBa rprema v nmpeobpa3oBaHus CUTHAIOB.

3. TpeboBaHus K pe3y/jbTaTamM 0CBOEHHs JJUCIUII/THHBI

[Mpotiecc u3yueHUs JUCLIMIUIMHBI HarpaB/ieH Ha (OpMUPOBaHKE CJlelyIOIMX KOMITEeTeHL1ii:

— OIIK-6 TrOTOBHOCTBIO YUWTBHIBaTh COBPEMEHHblE TEHJEHLMU pa3BUTUSl 3IEeKTPOHUKH,
V3MEpUTEeSbHOM U BBIYMC/IUTE/NIBHOM  TeXHUKH, MWH(POPMALMOHHBIX  TEXHOJOTMHA B  CBOeM
rpoecCrOHaIbHOU [1eATe/TbHOCTH;

B pesynbrarte nsyyeHus JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTh OCHOBHbIE METOZbl U3MepeHUs] XapaKTePUCTUK PaIMOTEXHUUECKUX Lierleld U CUTHAJIOB,
OLIEHKU UX TOYHOCTH.

—  yMeTb HCII0/Ib30BaTh OCHOBHBIE TIPHEMbI 00pabOTKM KCIIepUMeHTa/TbHbBIX JaHHBIX

—  BJaJileThb MEeTOZ0/0THel UCT0Ib30BaHUs anmapaTypbl [/1s1 U3MepeHusl XapaKTepUCTUK pajvo-
TeXHUYEeCKUX Lierled U CUTHAJIOB.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO11jasi TPYAOEMKOCTh [JUCIMIUVIMHBI cocTaBnisseT 2.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM /ieATeIbHOCTH Bcero yacoB CemecTpsl
5 cemecTp
AynuTopHbIe 3aHATHSA (BCEro) 54 54
Jlekuym 18 18
[IpakTrueckue 3aHATHUS 18 18
JlabopatopHble 3aHSTHS 18 18
V3 HUX B MHTepaKTUBHOU (hopme 18 18
CamocTosiTenibHast paboTta (Bcero) 18 18
OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 6 6
[TpopaboTKa JIeKI[MOHHOTO MaTepurasa 3 3
CamocTosiTenlbHOE U3yueHre TeM (BOMPOCOB) 5 5
TeopeTUUeCKOM 4aCTH Kypca
[ToaroToBKa K MpakTUUe CKUM 3aHITUSIM, CeMHUHApam 4 4
Bcero (6e3 3k3ameHa) 72 72
OO0111as1 TPYJ0EMKOCTh U 72 72
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3auetHble Equnuiel TpyzoemMkocTr 2.0 2.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI K BU/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUI TIPUBEZIeHbI B Tabuiie 5.1.
Tabmuia 5.1 — Pa3zgenbl AUCLMIVIMHEBI U BUJbI 3aHSATUN

. ~ =
a}
I N AT
o0 o = =
El' S 4 A g c% > 5
Hassanus paszenoB JUCLIUIIIUHBI = 5 a 5 o @ £ £
= g S 5 | &0 =
< @ S O 9 e §
2 & 3 A © g X
@ (=] =t
SN
@)
5 cemecTp
1 OcHoBel MeTposioruu. IlorpemHoctu 8 6 4 6 24 | OIIK-6
n3MepeHuii. O6paboTKa pe3y/bTaToB
V3MepeHUn
2 MeTojp! U Cpe/iCTBa U3MePEeHUs 8 10 12 7 37 |OIIK-6
(r3ryeCcKUx BeM-UrH.
3 ObecrieueHue eIMHCTBA U3MEPEHUMA. 2 2 2 5 11 | OIIK-6
OCHOBBI METPOIOTMYECKOTO
obecrieueHusl.
Nroro 3a cemectp 18 18 18 18 72
Wtoro 18 18 18 18 72

5.2. CoaepikaHue pa3/je/ioB AUCHUILUTUHBI (M0 JIeKIUAM)
CojiepskaHue pa3/ienioB AUCLIUIUIMH (T10 JIEKLIUSIM) TIpUBeieHo B Tabsuie 5.2.
Tabnuiia 5.2 - Comep>kaHue pa3ziesioB AUCLUTUIMH (TI0 JIEKI[HSIM)

Copep>kaHue paszie/ioB JUCLIMTUTUHBI 110

Hassanus paszenos
JIEKLIUSIM

Tpyn0eMKOCTb,
q
dopmupyeMblie
KOMIIeTeHL[U!

5 cemecTp

(o]

1 OCHOBBI METPOJIOTUM. OCHOBHBIe TIOHATHS, TEPMUHBI U OIIK-6
[TorperHoCTH U3MepeHuH. oripefiesieHus1 MeTposioruu. Cucrema
OO6paboTKa pe3y/bTaTOB U3MEPEHUH | eAMHUL] pu3ruecKux BeuuuH (OB).
Knaccudukaiiyy BUI0B U3MepeHUH,
MeTO/I0B U cpeficTB uamepenuii (CU).
OCHOBHBIE METPOIOTHYeCKUe
xapaktepuctTuku CU. OCHOBBI TeOpUMn
riorpeitHocTel. Knaccudukaiiys
norperiHocTel. [IpaBuia cymMMupoBaHus
norpetiHocTei. [IpaBunia ripefcTaBieHys
pe3ysbTara u3Mepenus. O6paboTka
pe3y/IbTaToOB MPSIMbIX OJJHOKPaTHBIX
TeXHUYeCKUX U3MepeHHH.
HopmupoBaHue 0CHOBHOM U
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JIOTIOJTHUTEeTbHOM rorpeliHocTel CU.
OO6paboTKa pe3y/bTaTOB MHOTOKPATHBIX
PaBHOTOYHBIX U3MepeHuii. ObpaboTKa
pe3y/IbTaTOB KOCBEHHBIX U3MEPEeHHH.

HToro

2 MeTo/bl ¥ CpeJiCTBa U3MepeHUst
(b13rYeCcKUX BeIU-UMH.

O600111eHHBIe CTPYKTYPHBIE CXeMbl
M3MepUTeIbHBIX TPUO0POB. [IpUHLIUTIBI
noctpoeHust uppoBbix CU. MeTozb! U
CpefCTBa U3MepeHUs HallpsDKeHUs], TOKa U
MOILIHOCTH. VI3MepeHue napamMeTpoB
Leneil. MccnenoBanve popMbl CUTHamA.
Ocuymio-rpagyyeckue U3MepeHusl.
V3mepeHne 4aCTOTBI, UHTEPBA/IOB
BpeMeHHU U (pa30BOro csura. AHaau3
CIeKTpa ¥ 1lapaMeTpOB CJI0XKHBIX
CUTHA/I0B. ABTOMaTH3aL1sl U3MepeHnun

Htoro

OIIK-6

3 ObGecrieueHre eJUHCTBA U3MEPEHHH.
OCHOBBI METPOJIOTUYECKOTO
obecrieueHusl.

ITonsiTe MeTPOJIOrUUECKOTO
obecrieuenusi (MO). TToHsATHE «eAUHCTBO
r3MepeHUil». OCHOBHBIE MOI0XKEeHUST
3akoHa P® «O6 obecrieueHUM eIMHCTBA
n3MepeHuii». Cdepbl rocy1apcT-BeHHOTO
perysiupoBaHust 00ecrieueHust eJUHCTBA
n3mepennt (('POEN). O6s3arenbHbIE
TpeOOBaHus K U3MEePeHHsIM, CPe/ICTBaM
V3MepeHU, MeTOJMKaM BbITTO/IHEHUS
r3MepeHui, equHu-11aM ®B. ®opmbl
I'POEMN. Cucrtema BOCIIpOM3BeIeHUs
enunuL OB v nepegaun Ux pasmepa BCem
CpeACcTBaM U3MepeHuil. DTa-/I0HbI, BU/IbI
sTanoHoB. [ToBepka u kamibpoBka CU.
[ToBepouHbIe CXemMbl U METOUKHN
roBepku. ['ocyapcTBeHHBIN MeTPOJ/IO-
ru4yeCcKUi HaJj30p

HToro

2

OIIK-6

Wtoro 3a cemecTp

18

5.3. Pazensl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (PeAbIAYIMMHA)

U o0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Pa3,qem,1 AUCHOUIVIMHBL 1 MEXIAUCHUIVIMHAPHBIE CBA3U C OGECHE‘JHBBI—OLL[I/IMI/I (Hpe,qbl,[[yu_{I/IMI/I) n

obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLITTMHAMM TIPeICTaB-/IeHbl B Tabviie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLUATITMHBI M MEXKJUCIMIIMHAPHBIE CBSI3U

HanmeHoBaHue AUCLHUIT/INH

Ne pa3zie/nioB JaHHOM AUCLUIIMHBI, [IIsT
KOTOPBIX HEOOX0IUMO U3yueHue
obecrieunBaroIUX ¥ 00eCrieuMBaeMbIX

JUCLITUIVNH
1 2 3
[IpenwmecTByoLve AUCLIUTLIAHBI
1 OcHoBBI Teopuy Lienei + +
2 PapyoTexHyuueckue Liely U CUTHaJIb + +
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3 Cratuctrueckasi paiIMOTEXHUKA +

[Tocnepyroiye AUCLUITIMHBL

1 KocMuueckue KOMITJIEKChI + + +
2 KocMuueckre CUCTeMBbI + + +
3 HayuHo-uccieoBareibCcKasi paboTa + + +
4 YcTpoticTBa npremMa | rpeoOpa3oBaHyst CUTHA/IOB + + +

5.4. CooTBeTCTBHE KOMIIeTeHIH, ()OPMUPYeMBbIX NP U3yYeHHUH AUCLUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLM, (OpMUPYeMbIX NpPU H3yueHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN
TIpe/iCTaB/ieHo B Tabmmiie 5.4
Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYyeMBIX TP W3yUeHWH

VCLIUTITUHBI
Bunp! 3aHATHI
4]
X B
< < 5
~ =) = \lo]
& = o
= o T =
= I I
il = o o g
& = L 3 i ®DOopMBI KOHTPOJIS
g 2 2 I 5
= v 3] & =
S = 5 e ®
N4 = @ S
= a =
K o @]
© O o
2 : :
~ S
OIIK-6 + + + + KoHTposnbHas paboTa,
Otuet 10 1abopaTopHoi
pabore, Orpoc Ha 3aHATHUSX,
BricTynienue (goknaz) Ha
3aHSTHH

6. InTepakTHBHbIE MeTOABI K ()OPMbI OPraHU3aIUH 00yUeHHA
TexXHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TPy pa3HbIX (OpMax 3aHATUN B uYacaxX IPHUBEJEHbI B
Tabmumie 6.1
Tabsura 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYeHUst TIPY Pa3HbIX (hopMax 3aHATHH B yacax

VHTepakTUBHbIE
MeTobl sabopaTopHbie Bcero
3aHSTUS
5 cemecTp
Pabota B KoMaH/ie 8 8
PellieHne cuTyaliMOHHBIX 3a/a4 8 8
Case-study (MeTO/, KOHKPETHBIX CUTYyaLHil) 2 2
Wroro 3a cemecTp: 18 18
Ntoro 18 18

7. JIabopaTopHbIe padoThI
HanmeHoBaHue abopaTopHBIX paboT rprBesieHo B Tabnure 7.1.
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Tabmuua 7. 1 — HaumeHoBaHue 1abopaTopHbIX pabot

3 <]
& Z E
Q ==
Z 5
(<5}
Ha3Banus pa3enoB HaumeHoBaHuMe 1abopaTopHBIX paboT z - 2 &
] S E
S 8 =
2 ' O
= S
5 cemecTp
1 OCHOBBI METPOJIOTUH. N3mepeHure conpoTHBIIeHUS Ha 4 OIIK-6
[TorpemHoCcT! M3MepeHuH. TTOCTOSTHHOM TOKe.
O6paboTKa pe3yabTaTOB U3MepeHUi Vrtoro
2 MeTozb! U CpefCTBa U3MepeHust [IprMeHeHMe 3/71eKTPOHHOIO OIIK-6
(br3rueCKUX BeIU-UYUH. ocuusnorpada AJist ucciaefoBaHUs
3/IeKTPUYECKUX CUTHAJIOB.
WccnenoBanue MG poBOro BoibTMETpPaA C 4
BpeMSsI-UMITY/TbCHBIM TIpeoOpa3oBaHKeM.
N3mepenue pasHocTH (a3 4
3/IeKTPUYECKUX CUTHAJIOB.
Ntoro 12
3 Obecnieuenne equHCTBA U3MepeHui. |[Tosepka CU. 2 OITK-6
OCHOBBI METPOJIOrMYECKOTO HToro 2
obecrieueHusl.
Wroro 3a cemecTp 18
8. ITpakTuueckue 3aHATHS (CeMHUHAPHI)
Temarrka npakTUUeCKUX 3aHSATHI (CeMUHApOB) TIpUBeieHo B Tabsuie 8.1.
Tabmuua 8. 1 — TemaTnka MpakTHUECKUX 3aHATHI (CeMHUHApOB)
. <]
& ZE
: s 5
Temaka rpakTUUeCKUX 3aHITUI = >
Ha3sBanus paspenos z v e &
(cemuHapoB) g S g
S 8 =
2 o S
= S
5 cemecCTp
1 OCHOBBI METPOJIOTUH. MeTtoauyeckue cucTeMaTuuecKue 2 OIIK-6
[TorpewmHocT! M3MepeHuH. TIOTPeLIHOCTH. BBejeHue nonpaBok.
OOpaboTka pe3y/bTaToOB U3MepeHuid | MaciiTabHble
nipeo6pa3oBarenm. KonTposnbHas pabora
(KP1).
[IpaBmia cyMMHpOBaHUs ITOTPELIHOCTeN. 2
CiyualiHble NIOTPeLHOCTH. 2
[oBeprTenbHbIN UHTEpPBa
MOTPeIIHOCTH.
Nroro 6
[TorpemHoCTH CpeACTB M3MepeHUH, X 2 OIIK-6

2 MeTojp! U CpefiCTBa U3MepeHus
(bu3MYecKUx BeIu-urH.

HopmuUpoBaHHe. OCHOBHbIE U
JIOTIOJTHUTE/TbHBIE TorpeirHocTH. Knacchl
TouHoCTH. O6paboTKa OHOKPATHBIH

NpSIMBIX U3MepeHni. KoHTpobHas
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pabora (KP2).

O6paboTka MHOTOKpAaTHBIX PaBHO 2
TOUHBIX W3MepeHUd. KOHTponbHast

pabora (KP3).

OO6paboTKa pe3y/bTaTOB KOCBEHHBIX 2

n3mepenuil. KontposbHas pabora (KP4).

V3mepeHye rapamMeTpoB 371eKTpUYeCKUX 2
Lerieii. MocToBble u3MepeHusi. Metoj,
amriepmeTpa-BoJbTMeTpa.

V3amepeHue crieKTpa CUTHaJIOB. 2
Ocuunnorpaduueckue u3MepeHusl.
Nroro 10

3 ObecnieueHre eqUHCTBA U3MepeHUi. | [ToBepka U KaJMOpPOBKa CPefiCTB 2 OIIK-6

OCHOBBI METPO/IOrUYECKOTO nsmepenunii. OCHOBBI 0OecrieyeHust

obecrieueHusl. eIMHCTBa u3MepeHuii. KoHTposibHast

pabora (KP5).

Utoro 2
Wroro 3a cemecTp 18

9. CamocTosiTe/ibHas1 padora
Busibl caMocTosiTe/TbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMbie KOMIIeTEeHLIMHU TIPe/[CTaB/IeHbI B
Tabmumie 9.1.
Tabmuua 9.1 - Busibl caMmocTosITebHOM paboThl, TPY0€MKOCTb U (hOpMHUpyeMble KOMITeTeHL[UH

. [<5]
= Z S
= = =
o Q U T
Bugbl camocTosaTenbHOU § > T
Haseanwus paspenos 2 " &g DOpMBI KOHTPOJIA
paboThI L s 2
S8 8 =
=Y ° 9
= S
5 cemecTp
1 OCHOBBI METPOJIOTUH. ITogroroeka K 2 OIIK-6 BricTyninenue (moknan) Ha
[TorpemHocTH MpaKTUYe CKUM 3aHSATUSIM, 3aHsTUM, KOHTpO/bHas
n3Mepern. O6paboTka | ceMHUHapaM pabota, Orpoc Ha
BTaTOB U3MepPeHU HATUSIX, OTUeT 1
PE3y/IbTATOB M3MEPE [TpopaboTKa 1eKIIMOHHOTO 2 3d 5 » O e 60
nabopaTopHOU pabote
Marepuasna patop p
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Ntoro 6
2 MeTojpl U CcpesCTBa [ToaroroBka K 2 OIIK-6 BeicTynienue (goknan) Ha
v3MepeHUs: PU3NYEeCKUX | TPaKTUUeCKUM 3aHSTUSM, 3aHATHM, KOHTpO/IbHAas
BeJIM-UMH. ceMuHapaMm pabora, Orpoc Ha
CamocTosgTensLHoe 1 3aIéHTHHX’ OT:IeT go
TOPHOM T
r3yuyeHue Tem (BOIPOCOB) /1abOpaTOpHOM paboTe
TeopeTUUeCKOM 4acTH
Kypca
[TpopaboTKa eKIIMOHHOTO 1
Marepuasna
OdopmiieHre 0TYETOB 10 3
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naboparopHbIM paboTam

Wtoro
3 Obecrieuenre evHCTBa | CaMOCTOSITETBHOE 4 |OIIK-6 |KoHTponbHas pabora,
u3mepeHuii. OCHOBBI u3yyeHue TeM (BOTIPOCOB) Ompoc Ha 3aHATHUSX,
METPOJIOTHYE CKOTO TeopeTUYeCKOM YacTh Ortuet 110 1abopaTopHOM
obecrieueHusl. Kypca pabore

OdopmreHrie 0TUETOB 110 1

nabopaTopHbIM paboTam

Htoro 5
Wtoro 3a cemecTp 18
Ntoro 18

9.1. TemblI Jj/Isl CAMOCTOSATE/ILHOI0 M3yYeHHUsI TeOpPeTHUeCcKOoi 4acTH Kypca

1. Tlonoxxenus 3akoHa P® "O6 obecrieuenun equHcTBa usmepenuii”. Chepsi TPOEN.

2. OCHOBBI METPOJIOTUYECKOTO 00eCTIeueHwsl.

3. Obs3arenvHble TpeboBaHUs K u3MepeHusiv, CH, MeToguKam BBITIOJTHEHUSI U3MepeHUH,
equHuLiam ©B.

4. TloBepka u kambpoBka CU.

5. Cucrema BocripousBefenusi eaunur, @B v nepenaun nx pasmepa pabounmm CU. Dranonsl,
BU/IbI 5TA/IOHOB.

6. AHanu3 CrieKTpa CUrHajoB.

7. VI3sMepeHue mapamMeTpOB Liereil.

10. KypcoBas pafora (mpoeKT)
He npegycmorpeno PYII

11. PeliTHHrOoBasi cucreMa AJIA OLl€HKH YCII€eBd€MOCTH CTYAEHTOB

11.1. ban/sbHbBIE OLeHKH /AJIS1 3/IeMEeHTOB KOHTPOJIsI
Tabnuiia 11.1 — basibHbIe OLIEHKU [/l 37IeMEHTOB KOHTPOJISI

o . MakcumasbHbIN
o MakcuManbHbIH MakcrManbHbIH
DneMeHTHI yueOHOM Oasu 3a Iepuop Bcero 3a
6ami Ha 1-yro KT c| ©6an 3a mepuop,
JiesiTe/TbHOCTH mexay 2KT u Ha cemMecTp
Havasa cemMectpa | Mexay 1KT u 2KT
KOHel]| ceMecTpa
5 cemecTp
BricTynienve (goknan) Ha 10 10
3aHATUU
KonTtponbHast paboTta 16 8 16 40
Ornpoc Ha 3aHATUAX 1 2 2 5
Ortuert 1o ysabopaTopHO 15 30 45
pabore
Wtoro Makcumym 3a 17 25 58 100
nepro/,
Hapacraroiym utorom 17 42 100 100

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 MakcuMaJibHOM cyMMbI OansioB Ha gaty KT 5
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Ot 70% no 89% oT MakcuMasbHON cyMMbl OansioB Ha gaty KT 4

Ot 60% 10 69% OT MakcHMManbHOW CyMMBbI OasioB Ha gary KT 3

< 60% oT MakcuMasnbHOM cymMMmbl OansioB Ha gaty KT 2

11.3. ITepecuet cymMmMbI 6a/1/I0B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY Tpe/CTaB/eH B Tabmuije
11.3.

Tabmuia 11. 3 — [TepecueT cymMbl 6a/iIoB B TPAAULIMOHHYIO U MEXKIYHAPOJHYIO OL[eHKY
WToroBast cymMma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHbIM Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0poi110)

4 (xopolLo) (3auTeHO) 75 -84 C (xopo110)
70 -74
— D (y#OBI€TBOPUTEJILHO)

3 (yAoB/1eTBOPUTENBHO) (3aUTEHO) 60 64 E (nocpeacTeeriHo)
2 (HeyROB/IETEOPUTENLHO) (He Hike 60 6asioB F (HeyzmoBieTBOpUTE/IEHO)

3aUTeHO)

12. YueOHO-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUIITHHBI

12.1. OcHoBHas 1uTEepaTrypa
1. Otuanko B.®. Metposorusi, cTaHAapTh3alus U ceptudukanys: Yueb. rmocobue. - Tomck:
ToMCKUH MeXXBY30BCKUI 1LIEHTP AUCTAHIMOHHOTO oOpa3oBanusi, 2010. - 208c. (Hanuuue B OGUOMMOTEKE
TYCYP - 61 3k3.)
2. TexHuyecKue H3MepeHHWss W TIPUOOpbI: YueOHUK [/l CTyA. YUYPEXKIEHWH BBICIL TPOd.
obpaszoBanus / B.FO.IlIuimmvapeB. — M.: Akagemusi, 2010. — 384c. (11 3K3.) (Hasmure B OuOIMOTEKE
TYCVYP - 11 3k3.)

12.2. lono/siHUTe/IbHAA IUTepaTypa

1. OpactoB B.E. MeTponorus, craHfapTy3ailyds U cepTudUKaiusa: Yueb. rmocobue. — ToMmck:
U3n-Bo ToMcK. roc. yH-Ta CHUCTeM yIIp. U paguosnekTpoHukH, 2005. — 266 c. (Hammuve B 6ubmoTeke
TYCYP - 340 3k3.)

2. Mertponorus U paguousMepeHus: YueOHuK s By3oB/ B.U. Hedenos, B.1. Xaxun, B.K.
buriokoB u zip.; Pen. B.W. Hedbénor. — M.: Bricmias mikosa, 2006. — 525 c.: wi. (Haimdure B 6ub/MoTeKe
TYCYP - 48 3k3.)

3. 3akoH P® «0O6 obecrieyeHny eAWHCTBA u3MepeHHi» 0T 26.06.2008 1. Nol02-D3.
[OnekTponHblii  pecypc]. -  http://infom.metrologu.ru/zakonodatelstvo/zakony/federalnyy-zakon-ob-
obespechenii-edinstva-izmereniy.html

12.3 Yue0Ho-MeTOANUYECKHE ITOCO0HA

12.3.1. O6sa3are/bHbIE YUeOHO-MeTOAMYECKHe MOCo0us

1. Oruanko B.®. Metponorusi, cTaHgapTH3aius U cepTUdUKaiusg: YueOHOe MeTouuecKoe
nocob6ue. — Tomck: TMIIJIO, 2010.-52c. (Hanmuuue B 6ubmoreke TYCYP - 16 3K3.)

2. V3meputenbHas TeXHUWKa U JIaTUMKH: YueOHO-MeToAuyeckoe Tocobue 1O 1abopaTOpHBIM
paboram / Otuanko B. ®. - 2016. 78 c. [OnekrpoHHbelli pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/6629, nara obpamenus: 05.02.2017.

3. Oruanko B.®. Metposorusi, CTaHAApTH3al[Msl U CcepTHUdHKAIUA: YuebHOe MeTozuuecKoe
nocobue. — Tomck: TMIJIO, 2010.-52c. TTocobwe mo mpaktuke: ctp.10-18, 20-29. (Hamuuue B
oubmioreke TYCYP - 16 3k3.)

4. Oruanko B.®. MeTtposorus, craHzapTu3alysi U cepTUbUKaIus: YueOHOe MeToAuuecKoe
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nocobue. — Tomck: TMIIIO, 2010.-52c. [Tocobue no camocTosiTensHOM pabote: cTp.9-10, 18-19, 29-30.
(Hasmuune B 6ubmoteke TYCYP - 16 3k3.)

12.3.2 YueOHO-MeToAMYECKHE TTOCO0UA /1A JIMI] C OTPAHHUYEHHBIMHM BO3MO)KHOCTSIMH 3/[0POBbS

YueOHO-MeTOANUYECKHE MaTepHasbl JIIsi CAMOCTOSITe/TbHOM U ayJUTOPHOU paboThl 00yUaroIuxcst
Y3 UuC/ia WHBA/IW/IOB MPeJOCTaB/sIIOTCS B (POpMax, aZlalTUPOBAHHBIX K OrPaHUUYEHHUsIM WX 3[0POBbSI U
BOCTIpUSTHS MH(MOPMAaLUK.

JI/1s1 UL ¢ HapylIeHUsIMU 3PeHusI:

- B (hopMe 3/1eKTPOHHOTO I0KYMEeHTa;

- B NleyaTHOW (hopMe yBeIMYeHHBIM ILIPUPTOM.

JI/Is1 UL ¢ HapyLIeHUsIMHU C/TyXa:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B revatHo dopme.

JIJIs1 ML ¢ HapyLIeHUsIMU OMOPHO-BUraTe/IbHOTO anmnapara:

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B TeuatHoi (opme.

12.4. Ba3bl JaHHBIX, TH()OPMAILHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTEMbI U Tpedyemoe
MporpaMMHoOe o0ecreueHue
1. new kcup.tusur.ru

13. Marepua/ibHO-TEXHHYECKOe 00ecrieueHne JUCIUNTHHBI
13.1. O6mue TpeOGoBaHNA K MaTepHATbHO-TEXHHUECKOMY 00eCedeHHI0 AU CILUTITHHBI

13.1.1. Marepua/ibHO-TEXHHYECKOe 00ecrieueHue /I JIeKIMOHHbIX 3aHATHI
[7is1 IpoBe/ileHusT 3aHATHN JIeKI[MOHHOTO TUIIA, TPYMIOBLIX U WHAWBUAYaTbHBIX KOHCY/IbTALUM,
TEKYIL[eT0 KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTalluyd MCTIOoNb3yeTcss yueOHas ayfuTopusi, C KOJIMYeCTBOM
TI0CA/JOYHBIX MECT He MeHee 22-24, 000pyZ0oBaHHast I0CKOW U CTaHAAPTHOM yueOHOM Mebebio.

13.1.2. MarepuanbHO-TeXHHUYECKOe o0ecneyeHue /sl IPAaKTHYECKUX 3aHATHI

[y TIpoBefieHUs] TIPAKTUYECKUX (CEMHHAPCKUX) 3aHSATHM WCIO/Ib3yeTCsl ydeOHasi ayAuTOpHs,
pacrioniokeHHas o azipecy 634034, Tomckast obactk, . ToMck, BepmmnuHa ynuua, 1. 47, 4 3Tax, aya.
XXX. CocraB obopyznoBanusi: YueOHasi MeOenb; [locka MarHUTHO-MapkepHasi -1mrt.; KommyTtatop D-
Link Switch 24 port - 11T.; KommbtoTeps! kinacca He Hke [ISBM INTEL Celeron D336 2.8I'T'1y. -14 1.
Vicnonb3yetcss NMIEH3MOHHOE TIPOrpaMMHOe obecrieueHWe, TaKeThl Bepcued He Hke: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access
2003; VirtualBox 6.2. MMeeTcsi moMelrieHusl Jjisi XpaHeHHsT W TPOGHIAKTUUECKOTO 0OCTyKUBaHUS
yueOGHOT0 0060pY/IOBAHUSI.

13.1.3. Marepua/ibHO-TeXHHYECKOe obecrieueHue /ijisi IabopaTopHbIX padoT
Ons  mpoBefeHWst  /1labOpaTOPHBIX  3aHATUM  UCTO/Nb3yeTcs  yueOHO-UCCIefoBaTeNbCKast
naboparopwusi, pacrionoykeHHast 1o azgpecy 634034, Tomckas obnacts, r. ToMmck, BepmvanHa ynunia, a. 74,
2 9srtax, ayg. 212 CocraB obopymoBaHMs: YueOHasi MeOesb; MapKepHasi Zocka, 8 (70 24 CTyneHTOB)
pabounx MecT c HaboOpoM H3MepHUTeNbHOW W BCIIOMOTaTelbHOW ammmaparypbl B COOTBETCTBUU C
BBITIO/THSIEMBIMH J1TaDOpaTOPHBIMU paboTaMu. VIMeeTcsi omelljeHre /IJisi XpaHeHUs1 U TIPO(UIaKTHUeCKOTO
obcnyxrBaHusl yueOHOTO0 000pyZOBaHKSI.

13.1.4. MaTepua/IbHO-TEXHHYeCKoe o0ecrieueHue /ijisi CaMoCTOsITe/IbHOH PadoThI
Ilnst camocTosITe/TbHOM PabO0ThI KCIIOb3yeTCss yueOHast ayguTOpHs (KOMITBIOTEPHBIN K/lacc),
pacriosiokeHHass 1o azpecy 634034, r. Tomck, yn. Bepumnuna, 47, 1 srax, ayn. 126. Cocras
obopyznoBaHusi: yuebHast Mmebenb; KoMITbIOTephl Kinacca He Hibke [IDBM INTEL Celeron D336 2.8T'Tw. -
4 1rt.; KommbtoTepbl TogkmoueHbl K ceti MHTEPHET u obecreunBarOT AOCTYI B 3/I€KTPOHHYIO
MH(pOpMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCUTETa.

13.2. Marepua/IbHO-TeXHUUYECKOe o0ecreueHye JUCIUTUTHHBI JJIsl JIUI| C OTPAaHHYeHHBIMU
BO3MO)XHOCTSIMH 3[{0POBbS
OcBoenue quCHUTIIMHBI ujaMu ¢ OB3 oCyliecTBsieTCs C UCIMOb30BaHUEM CPeJICTB 00ydeHust
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0011[ero ¥ CrielMasbHOTO Ha3HAYeHHS.

[lpy oOyyeHUM CTyI€HTOB C HapyLIeHUSIMHM CJIyXa TIPeAyCMOTPEeHO UCIO/Ib30BaHUe
3BYKOYCW/IMBAIOLLleH anmnaparypbl, MYJbTUMEIUMHBIX CPEACTB W [JPYIMX TeXHUUEeCKHUX CpeZCTB
nipyveMa/mepesjaun yueOHoM MH(pOpMaIMK B AOCTYIHBIX (opMax Ajisi CTYAeHTOB C HapyIIeHUs MU CJTyXa,
MOOW/ILHOW CHCTeMBbI OOyYeHUs [jisi CTY[AEHTOB C WHBAMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOU
cucTeMbl. YueOHasi ayJUTOpPUs, B KOTOPOM 00yuaroTCsi CTyleHThbl C HapyllleHheM cjiyxXa, ob6opyHoBaHa
KOMIBIOTEPHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, 3JeKTPOHHOW [JOCKOW, MY/JIbTUMEOUNHON

CUCTEMOI.

[lpu obyueHHWH CTyJE€HTOB € HapyIIeHHSIMH 3PeHUAMH I[IPeAyCMOTPEHO WCIIONb30BaHHE B
JeKIIMOHHBIX U yueOHBIX ayAUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/aeHHbIX 00beKTOB (HarpumMep, TeKCTa
Ha [JOCKe WY CJ1aii/ia Ha 3KpaHe) MpU MOMOIIY BUeOyBeInunTeNel /171 yJajieHHOro MpocMoTpa.

[Tpu 00yyeHHH CTYJEHTOB C HapyILIeHUSIMH ONOPHO-/BUraTe/IbHOrO anmapara HCIo/Ib3yHTCS
asbTepHaTHMBHbIe yCTPOMCTBA BBOZA MHGOPMAaLMM U [pyrye TexHUUYecKue CpejCcTBa MpHeMa/repefadyut
yueOHOU MHGbOpPMAaLIMK B JOCTYIHBIX (opMax AJisi CTYAeHTOB C HapyLIeHUsSMUA OTMOPHO-ABUraTebHOTO
anrapara, MOOM/IbHOW CHCTeMbI 00yUeHHUsI AJIs1 JIFOZel C MHBAIMJHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OIeHOYHBIX CPEeACTB H MeTOANYECKHEe PeKOMeH/Jal[uH
@DOH/T OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJlJaHUsl, WCIIO/Ib3yeMble [Js1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUVIeHHbIX 3a JUCLUIUIMHOW KOMIIETeHLIW TMpU TpPOBeJeHUUN
TEeKYII[eH, TTPOMEe)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKEHUH K paboueli mporpaMme.

14.2 Tp660BaHHH K (l)OHﬂy OLI€EHOYHBIX CPEeACTB /i JIML C OrPAHUYE€HHbBIMHU BO3MOXXHOCTAMMU

3/10POBbsI

[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tabnuna 14 — Jlono/iHUTEeIbHBIE CPE/ICTBA OL[eHMBAHUSA

Kareropuu cTyzieHTOB

Bu/ibI JONO/THUTETbHBIX OLIEHOUHBIX
CpefCTB

AIA CTYAE€HTOB C HHBA/IM/ITHOCTBHO

®dopMbI KOHTPOJISI ¥ OLIEHKH
pe3ysbTaTtoB 00yUeHust

C HapyLieHUsIMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTY,
KOHTPOJIbHBIE PAOOThI

[TperMy1iieCTBEHHO MMCbMEHHast
TIpOBepKa

C HapylieHusIMU
3peHust

CobecemoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEpMHUHAM

[TperMyI1iieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapyLieHUsIMU
OTOpHO-
JIBUTaTeIbHOTO
anmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEHHbIe
caMocCTosTe/IbHbIe Pab0ThI, BOTIPOCHI K
3aueTy

[IpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIIeMe TUIUHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSTE/IbHbBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEpKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1jerocst Ha MOMeHT IPOBepPKU

14.3 MeToguueckHe peKOMeHJalMy 10 OLleHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opma TIpeoCTaB/ieHusl 3afaHui
OLIeHOYHBIX CPeJICTB, @ UMEHHO:

B reuaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/IEKTPOHHOTO [JOKYMEHTA;

METO/IOM UTE€HUsI aCCUCTEHTOM 3a/IaHHUs BCTYX;
TIpe/IoCTaB/IeHHe 3aflaHus C MCIOb30BaHKEM CypoTiepeBo/a.

CTy,E[GHTaM C MHBA/IMJHOCTBIO YBE/IMUYMBAETCS BpeMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,[[J'IH TdKUX CTYAEHTOB IIpeAyCMdTPUBAETCA AOCTYIIHasd d)opMa rnpegoCTaB/ieHUsA OTBETOB Hd
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3a/1aHus], @ UMEHHO:
- MMUCbMEHHO Ha Oymare;
- HabOp OTBETOB Ha KOMIIBIOTEDE;
- HabOp OTBETOB C UCITO/Ib30BAaHUEM YC/TyT aCCUCTEHTa;
- Tpe/ICTaB/IeHHe OTBETOB YCTHO.

[Mporienypa oljeHWBaHUSI Pe3y/bTaTOB O0yUeHUs] MHBAIHU/OB 0 AWUCLUIUIMHE TpeJyCMaTpHUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlanTHPOBAHHBIX K OTPaHUUYEHUSIM UX 37I0POBbsI U BOCTIPUSTHS

vHdOopMaluu:
Jias U1y ¢ HApylIeHUsIMHM 3peHuUs:
- B (hopMe 3/1eKTPOHHOT'O [JOKYMEHTa;
- B revaTHo (opMe yBelMueHHbIM IPUGTOM.
Jins uiy ¢ HapylIeHUsIMM cJTyXa:
- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;
- B IleyaTHOU (hopme.
Jins M1 ¢ HapylIeHUsIMHM ONOPHO-JABHUIaTe/IbHOI0 anmnapara:
- B (hopMe 3/1IeKTPOHHOTO [JOKYMEHTa;
- B IleyaTHOU (opme.

HpI/I H606XO,E[I/IMOCTI/I AJ1d 06y‘-Ia}0LL[I/IXC$I C MHBAJIMAHOCTBIO MpoLeaypd OLeHHBaHWA Pe3y/IbTaTOB

O6yquI/IH MOXXET ITIPOBOAWTLCA B HECKOJIBKO 3TAIIOB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
MertpoJsiorus ¥ paguou3MepeHus

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HaripaBneHue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo31eKTpoHHbIE CHCTeMbI H KOMILIEKCHI
HanpaeneHHocTs (Tipoduinb): Pafio/i0Kal{HOHHbIE CHCTéMbI U KOMILTEKChI

dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: PTC, Kadeapa pajuoTrexHuueCKHX CHCTEM

Kypc: 3

Cemectp: 5

YueOHbIi 171aH Habopa 2011 roza

Pa3paboTumku:
— Jo1eHT, K.T.H. Kad. KCYII Otuanko B. ®.

3auet: 5 cemecCTp

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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIIK-6 TOTOBHOCTBIO YUUTBHIBATE COBPEMEHHbIE L o/mkeH 3HaTb OCHOBHBIE METO/IbI
TeHJeHLMY Pa3BUTHS 3/IeKTPOHUKH, V3MepeHHust XapaKTepUCTUK
M3MEepUTE/IbHON U BHIUMC/IUTE/IbHOU TEXHUKY, | paJMOTEXHUYECKHUX Liefleld U CUTHAOB,
HH($OPMAaI[MOHHBIX TeXHOJIOTHM B CBOEM OLIeHKY UX TOUHOCTH.;
rpoecCcroHaNbHOM eaTeTbHOCTU [o/DkeH yMeTb UCII0/Ib30BaTh OCHOBHbIE
nipreMbl 00pabOTKH SKCIIepUMeHTaTbHBIX
JlaHHBIX;
[o/bKeH BnaieTb MeTOA0I0THeN
VICII0/Ib30BaHUA anrmaparypsl AJis
V3MepeHUs XapakTepUCTUK paiuo-
TeXHWYEeCKHUX Liereld U CUTHAJOoB. ;

OO1Me XapaKTepUCTHKH TI0Ka3aTeseld M KPUTePUEB OLIEHWUBAHUS KOMITeTEHIMM Ha BCEX 3Tarax
TIpUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel U KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

[Tokaszarenu u
3HaTb YmeTb Bnagetb
KPUTEPUU
OtmuHo (Beicokmit | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paborty,
YPOBEHbB) Y TeopeTHue CKUMH MPaKTHUUYeCKUX YMEHHUM, | [IPOBOAMUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
TOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMO CTH nipobsiem
Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/azaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a
ypOBeHb) TpolLiecchl, obime NpakTUUeCKUX YMEeHUM, | 3aBeplleHue 33/jau B
TIOHSITHS B TIpe/iesiax TpeOyeMbIX ZJIsl pellieHrsT | UCC/IeI0BaHuUH,
r3yuyaemoii obsactu orpe/ie/ieHHBIX MPo0/ieM B | IPUCIIOCAb/TMBaeT CBOe
o06s1acTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM
YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saraeT OCHOBHBIMH PaboraeT nipu ripsiMmomM
0 (IoporoBbIi 00IMMY 3HAHUSMH yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH
ypOBeHb) 7151 BBITIO/IHEHHS! TIPOCTBIX
3azau

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuusa OITK-6
OIIK-6: TOTOBHOCTBIO yuUMTHIBaTb COBpPEMEHHble TeHJ|eHLIMW pa3BUTHS  3/eKTPOHHUKH,
V3MEepUTEe/IbHOM M BBIUMC/IUTENIbHOM  TeXHUKM, HH(GOPMALMOHHBIX TEeXHOJOTMH B  CBOel
ripodeccroHaIbHOU [1eATe/TbHOCTH.
st popMHUpOBaHUST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS
KOMIIETeHL|UM, IIpUMeHsieMble [/Is1 3TOr0 BH/bl 3aHATMM U UCIO/Ib3yeMble CpeJCTBa OLleHWBaHUS
npe/icTaB/ieHbI B Tabsurie 3.
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Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UH 1 UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

XapaKTepPUCTUK
paZiioTeXHUUeCKUX 1ierei
Y CUTHAJIOB, OL[€HKU UX
TOYHOCTH; COBPEMEHHbIe
TeH/eHLIUU Pa3BUTHS
HM3MEePUTE/TbHON TeXHUKHU

Pa3BUTHA 3JIGKTPOHUKHU U

HBMEPHTEHBHOﬁ TeXHUKHU B

CBOeil rpodeccroHaIbHOM
JesTeIbHOCTH

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue TeOpeTHUUeCKHEe OCHOBbI  |MCII0/Ib30BaTb OCHOBHbIE | METOZOI0THeN
3TaroB MeTpOJIOTUH, METObI nipreMbl 00paboTKH WCII0J/Ib30BaHUS

V3MepeHUl PU3MUecKux |IKCIepUMeHTalbHbIX anrapartypsl s
BeJINYMH; OCHOBHbIE JIaHHBIX; YUYUTHIBATh H3MepeHUst
MeTO/Ibl U3MepPeHHs COBpeMeHHble TeHJEeHLIUH | XapaKTepUCTHK

pafiMOTeXHUYECKUX Lierer
Y CUT'HAJIOB, HaBbIKaMU
NIpUMeHeHust
COBpPeMeHHOMU
V3MepUTe/IbHOU TeXHUKH..

Buzpbl 3aHATHI

* lHTepakTUBHBIE
nabopaTopHbie 3aHSITHS;
* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocTrodTenbHas
pabora;

* NHTrepakTuBHbIE
nabopaTopHbie 3aHSTHUS;
 IlpakTuueckue
3aHATUS;

* JlabopaTopHbie
3aHATUS;

* Jlekumu;

* (CamocrosiTesibHas
pabora;

* lHTepakTUBHEBIE
nabopaTopHbie 3aHSITHS;
* JlaboparopHble
3aHATHS;

* CamocTosiTe/bHas
pabora;

Wcnons3yemblie
CpeJCTBa
OLIeHUBaHUs

* KonTtposbHasi pabora;
* Ortyet no
naboparopHoii pabore;

* Onpoc Ha 3aHATHsX;

* Brictyninenue (gokaaz
) Ha 3aHSATUY;

» KoHTposbHas pabora;
* Otyer no
naboparopHoii pabore;

* Ornpoc Ha 3aHATHUsX;

* BeicTymuienue (goknaz
) Ha 3aHATUY;

* Oruert no
nabopatopHoii paboTe;

* BricTynnienue (Joknaz
) Ha 3aHSATHH;

* 3auert;

e 3auerT; * 3auer;
@dopMyIMpOBKa MOKasaTeserd W KPUTepHeB OLeHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmmie 4.
Tabnuiia 4 — IToka3aTe/ M M KpUTEPHM OI[eHMBAHMsI KOMIIETeHI[MH Ha JTarnax
CocraB 3HaTb Ymetb Bnagets
OminuHo * AmHanusupyer CBSI3U * CpobogHo npumeHsier | * CriocobeH pyKOBOJUTh

(BBICOKMI YPOBEHb)

MEX[y pPa3/TuuHbIMUA
paszesiaMu U MOHATUSIMU
METPOJIOTUH.
OO6oCHOBBIBaeT BLIOOD
MeTo/ia U IJIaH peLleHus
V3MepUTEeTbHOU 3a/lauul.
[IpepcraBnisieT MeTOAbI
Vi3MepeHUN pa3/IMuHbIX
@B, yCTpoKCTBO,
CrocoObl U pe3y/bTaThl
VICTI0/Ib30BaHUS
COBpEMEHHBIX CPeZICTB
Vi3MepeHuH [/
MO/TyueHust
3KCIepUMeHTalbHbIX
JlAaHHBIX. 3HaeT MPUeMBbI
00paboTKu U

MEeTO/IbI pellieHrs 3a/jau B
HEe3HAKOMBIX CUTYaLUsIX.
I'pamotHO BeIOMpaetT CU
JUIs1 pelleHust
JOCTaTOYHO CJIOXKHBIX
M3MepHUTe/bHBIX 3a/]au.
Jlerko npumeHsieT
YCBOEHHBI MaTepuall, B
TOM YHCJIe /IJIsl peleHust
HeTPUBHUAJ/IbHBIX 3a/1au.
CamocToaTensHO
TUJTaHUDYET,
OpraHH30BbIBaeT U
TIPOBOJUT COOP
9KCIIePUMEHTa/TbHBIX
naHHbIX. CBOOOAHO
TIPUMEHSIeT MIPHUeMbI U

MeXXICLIUIUIMHAPHOW
KOMaH/I0W. YBepeHHO
B/Ia/leeT HaBbIKaMHU
M3MepeHM pa3/TMyHbIX
®B, HaBLIKaMU
WCITI0JTb30BaHMSI CJIOJKHBIX
CH pnia n3mepenui,
yBepeHHO oOpabaTbiBaeT
pe3ysbTaTbl U3MEPeHUH. .
CBoboiHO orepupyeT
vHdopmalei o
COBpPEMEHHBIX
TeH/IeHLIUSX pa3BUTHS
M3MepUTe/IbHON TeXHUKU
TIpY MOy YeHUH,
obpaboTke u
rpeJiCcTaB/IeHu!
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Tipe/iCTaB/IeHuUs
9KCTIepUMeHTaTbHbIX
JanHbIX. [Ipencrasnser
CIIOCOOBI U pe3ysbTaThl
VICTI0/Tb30BaHUsI
TeHZIeHLIN pa3BUTHS
V3MepUTeTbHOW TeXHUKU
Y UH(POPMALIMOHHBIX
TEeXHOJIOTUM TpU
pellieHun
ripoecCcroOHaTbHBIX
3ajad. ;

MeToZbl 00pabOTKH U
TIpe/iCTaB/IeHuUsT
9KCIIEePUMEHTA/TbHBIX
JIAHHBIX. ;

3KCriepUMeHTaIbHbIX
JTaHHBIX ;

Xoporiio (6a30BbIit

e [Tonumaet cBsI3U

e CaMOCTOATe/NIBEHO

* Kputnuecku

00pabOTKU pe3y/nbTaToB
v3MepeHui. 3HaeT
OCHOBHBIE METOZbI
pellieHus1 CTaH/IapTHBIX
V3MepUTe/TbHBIX 3a/iay U ;
* yMeeT UX MPUMEHSITh
Ha MpakTuKe. 3HaeT
MeTozb! u3mepenny OB B
o0beMe, TI03BOJISIIOIIEM
BBITIO/THSTh MPOCThIE

YPOBeHb) MeXy pa3InyHbIMHA 1oi0MpaeT ¥ TOTOBUT [ijis| OCMBIC/TUBAET
pasjiesiaMu U MOHATUSIMM | SKCIeprMeHTa TI0JIyYeHHble 3HaHUS.
MEeTPOJIOTUH. HeoOxonumble CU. KomrieteHTeH B
AprymeHTHpYeT BbIOOD [IpumeHsieT ajjleKBaTHbIe | pa3/IMYHBIX CUTYyaLUSIX
MeTo/la ¥ TI/IaH PellleHrsl | MeTo/bl pellleHus 3azau B | (pabora B
V3MEepUTe/IbHOM 33/laud. | HEe3HAaKOMbIX CUTyalUsiX. | MEXIWCLUIUIMHApHOW
I[ToHMMaeT OCHOBHEBIE YMeeT KOppeKTHO KoMaH/ie), Brazeet
MeTo/bl u3MepeHuii @B, | BbIOMpaTh U HaBbIKaMU U3MepeHuH
Trpe/CcTaB/isieT IPUHLMIIBI | UcTonb3oBath CU s pasmuunbiMu CH,
JIeNCTBUSI CPeZICTB pelleHUs CTaHAAPTHBIX CTaH/JapTHbIMU
y3MepeHul . [Tonnmaer 3aja4. [Ipumensier MeToZiaMu 00paboTKM
OCHOBHbIe TeH/|eHLIUH TMO/TyUeHHbI YPOBEHb pe3y/bTaToB M3MepeHU
pa3BUTHUS 3HaHUM [J151 TP peLleHUH
V3MEepUTE/IbHOU TeXHUKU | TIPOAO/IKEHUSI U3yueHUsl | CTaHAApPTHBIX 3a/ad
Y CIIOCOOBI IPUMEHEHUsT | AWUCIUIUTAHBI C 1e/TbI0 ripoeccroHanbHOM
5TOM MH(OpMaIMU. 3HaeT | TOBbIIIEHUS JlesTe/IbHOCTH
OCHOBHbI€e MPHEMbI KBa/M(UKaluU. Ymeert Onepupyet
00paboTKu U WCTI0/Th30BaTh nHdopMaryei o
Trpe/iCTaB/IeHUs vHbOopMalI[1Io 0 TeH/JeHLUSX Pa3BUTHUS
9KCIIepUMeHTa/IbHbIX TeH/eHLMsAX Pa3BUTUS M3MepUTe/IbHON
JlaHHBIX ; V3MepUTe/TbHOM TEXHUKU | TEeXHUKH ;
JJ1S1 peLleHust
CTaHZAPTHBIX 3aa4
ripodeccrioHaIbHOM
JlesITe/TbHOCTH ;
YIOB/IETBOPUTE/IBH | * JlaeT OrpezeieHust * HNcnonb3yer CU B * Bnageer
0 (TIOpOoroBbBIv OCHOBHBIX TTIOHSITUIN COOTBETCTBUH C MEeTPOJIOT Y€ CKOM
YPOBEHb) MeTPOJIOTUH. YTBep>KeHHbIMU TePMUHOJIOTHEH,
Bocnpoussogut MeTOJUKaMH HaBbIKAMU
OCHOBHbIe MeTO/Ibl BBITIO/THEHUSI U3MEPEHUN | WHCTPYMEHTa/IbHbIX

(MBN). Ymeer
TIpe/iCTaB/IsATh
pe3y/bTaTbl U3MepeHuin
[TpuMeHsieT 3HaHUS B
o0acT pa3BUTHS
W3MepUTe/bHON TeXHUKU
TIPY PeIeHnn
CTaHZJAPTHBIX
ripocecCcroHaIbHbIX

3a/1au ;

V3MepeHuM pa3/IMYHbIMU
CH, Tunosont
00paboTKOM pe3ynpTaToB
H3MepeHU B
cootBeTCcTBUU ¢ MBI.
CriocobeH KOppeKTHO
Tpe/ICTaBUTh Pe3y/bTaThbl
r3MepeHuii Onepupyer
vHdopmaleit o
TeHZeHLIUAX Pa3BUTHS
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Vi3MepeHus ; M3MepUTe/IbHON TeXHUKU
TMIpU peLleHUH TPOCThIX
3ajau. ;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a7lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIE KOHTPOJIBHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHWH, HaBBbIKOB U (W/IK) OIbITa
JeSTe/IbHOCTH, XapaKTepu3yIOLUX STambl ()OPMHUPOBaHUSI KOMIIeTEHLIMA B TpoOLlecCe OCBOEHUS
oOpa3oBareibHOM MPOTrpamMMbl, B C/IeyIOIIeM COCTaBe.

3.1 TembI ONIPOCOB HA 3aHATHAX
— OcCHOBHBIE TepPMHHBI M TIOHATHS MeTposiorud. Kaccudukaiusa norpeinHocteil. O6paboTka
pe3ynbTaToB H3MepeHW. MeToabl W TPUOOPBI s U3MepeHuM (u3nueckux BeMUurdH. OCHOBBI
METPOJIOTHUEeCKOT0 00ecriedeHus1 U3MepeHUH.

3.2 Temnbl J0K/1a/10B
— Lludposslie 3anomMuHaroMe ocLUuIorpadsl. AHaNIN3 CrieKTpa CUrHasIoB (Moc/eioBaTe/IbHbIA 1
TrapasisiesibHbI). MeTozbl n3MepeHUss MOIIHOCTH (B ToM umcie Ha CBY). OcobeHHOCTH u3MepeHUH Ha
CBU. V3mepeHus napamMeTpoB Lieleu.

3.3 TeMBbI KOHTPO/IbHBIX PadoT
— Tembl koHTpOMBHBIX pabor (o 0,5 yac): 1).MeToauueckue cucTeMaThyeckue MOTPelHOCTH.
BBezienrie nonpaBok. 2).ITorpemHocty cpeacTB u3Mepenus. 3). O6paboTka pe3ynbTaToB MHOTOKPATHBIX
PaBHOTOUHBIX M3MepeHUi. 4). OOpaboTka pe3y/abTaTOB KOCBEHHBIX M3MepeHUW. TemMbl KOHTPOJIbHBIX
pabor (1o 1 yac): 1). MeTposiorudeckoe obecrieuerrie (obecrieueHre eJMHCTBA U3MEPEHUH).

3.4 TemblI 1a00paToOpHBIX padoT
— N3mepeHue conpoTUB/IeHUS HAa IOCTOSTHHOM TOKe.
— IlpuMmeHeHue 5/1eKTPOHHOTO ocLysuiorpada /sl UCCe[0BaHus 37IeKTPUUeCKHUX CUTHAIOB.
— WcenenoBanue 1judpoBOro BobTMETPa C BPeMSI-UMITY/IbCHBIM TIpe0Opa3oBaHueM.
— l3mepeHue pa3sHOCTH (pa3 371eKTPUUECKUX CUTHAIOB.
— TIlosepka CU.

3.5 3auét

— 3aueT BBHICTAB/SIETCS TIPY BBITIOIHEHUM Ha TIOJIOXKUTE/IbHYHO OLIEHKY 5-TH KOHTPOJIbHBIX paboT
Y BBITIOJTHEHUU U 3auuTe 3-X labopaTopHbIX paboT mpu Habope He mMeHee 60 0a/IOB B PeHTUHTOBOM
cucTeMe. 3aueT [/ HEYCMeBarLUX CTY[JeHTOB 3aK/IHUaeTCs B YCIIELIHOM MOBTOPHOM BBITIOJIHEHUU
yKa3aHHBIX Bblllle KOHTPO/IbHBIX 3a/laHUH.

— KOHTPOJIBHBIE BOITPOCEHI no pucturiiHe «MeTposiorusi U pafuousMepeHust ». 1.
Knaccudukaiuss usMmepeHuid. V3mepeHusi TipsiMble, KOCBEHHble, COBMEeCTHbIe M COBOKYIHbIE. 2.
Knaccudukaiys metogoB usmepeHus ®B. Metop HerocpeiCTBeHHOW OLIeHKW W MeTO[ CpPaBHEHUS C
Mepoii. 3. Knaccudukaius cpeicTB u3MepeHuil. Ix xapakTepucTuku. 4. Kinaccudukaiiys morpeirHocTei.
5. CucreMaThyeckue TOTPEIIHOCTA. MeTozibl OOHapy)XeHHus, MeToAbl HCKmodeHus. 6. CrydaiiHbie
MOTPELIHOCTU. 3aKOHbI pacripefiesieHusi, ToueuHble OLeHKW. 7. CTaTUCTHYecKHWe OLeHKW CIydalHbIX
norpetiHocTeil. OnpeziesieHne 0BepUTE/ILHOTO MHTepBasa morpeliHocTeid. 8. [IpaBuia cymMmmMupoBaHUs
MOTPeLHOCTeN (HeNCK/TIOUEHHbIe OCTaTKA CUCTeMAaTUYeCKUX MOTPeLHOCTel U CTyyaliHble [TOTPeIHOCTH
). 9. TorpemrHocTH cpescTB usMepenus (C1), Bubl Mx HOpMUpOBaHUsl. O6paboTKa pe3y/bTaToB TPSMBIX
ofHOKpaTHbIX u3MepeHui. 10. OnpefeneHve pe3ynbTaTa U MOTPELIHOCTA KOCBEHHBIX M3MepeHMd. 11.
O6paboTka pe3ynabTaTOB TPSIMBIX MHOTOKDATHBIX PAaBHOTOYHBIX W3MepeHUWM. VaeHTH(UKalMs 3aKoHa
pacripefieieHusi  ciydaiHoM BenuuuHbl.  Kputepuit Ilupcona. 12. Knaccudukaims 1udpoBbIX
V3MEepUTebHBIX YCTPOUCTB. OCHOBHBbIE XapaKTePUCTUKU LMQPPOBBIX yCTpoucTB. 13. BonbTMeTpbl
TIOCTOSIHHOTO  HarpspbkeHust.  KomreHcaropsl. 14.  BosbTMeTpbl  [epeMeHHOIO  HarlpshKeHUS.
Knaccudukaims. O6001EHHbIE CTPYKTYPHbIe cxeMbl. Buzibl metekropoB. 15. LludpoBbie BosbTMeTpHI C
BpeMsI-UMITY/IbCHBIM Tpeobpa3oBanreM. 16. L{rudpoBbie BOABTMETPHI, UCIO/b3YIOL[HE METO[, JBOMHOTO
uHTerpupoBanusi. 17. LludpoBble UHTerpupyrolide BOALTMETPbl (C  UYAaCTOTHO UWMIY/IbCHBIM
npeobpa3oBanueM). 18. LludpoBbie BOMBTMETPBI YPaBHOBeIIMBaoIero npeobpa3oBanusi. 19. CTpykTypa
Y TPUHLUN JeWCTBUS YHUBEpPCAIbHOTO 3eKTPOHHOro ocuusiorpada. OCHOBHble XapaKTePUCTUKHU
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ocuumorpaga. 20. Ocuuuiorpadguueckie MeTOAbl M3MepeHUsl MapameTpoB CHUrHasioB. [lorpemHoctu
n3Mepenuit. 21. Ludpossie 3anomuHaromue ocuuiorpadel. 22. Ludpossie yactotomepsl. V3mepeHue
BpeMeHHBIX WHTepBasioB. 23. Lludposbie (azomMeTpsl C BpeMsi- UMITy/bCHBIM Tpeobpa3oBaHueM. 24.
MocToBble MeTOAbl H3MepeHHUsi TapaMeTpoB Iierneil. Bugwsl moctoB. WX ocobeHHoctn. Obnactu
npuMeHeHust. 25. LiudpoBeie n3MepuTeny mapaMeTpoB Iiernei (C mpeaBapUTeNbHBIM MTpeoOpa3oBaHHEM
rapaMeTpa B HarpsbkeHWe, C BpeMsS-UMITy/IbCHBIM TIpeoOpa3oBaHueM, C TIpUMeHeHHeM MeToZa
amriepmeTpa-BojabTMeTpa). 26. [laHOpamHbBIEe W3MepUTeNM aMIUVIMTYJHO-YaCTOTHBIX XapaKTepUCTHUK
tereid. 27. V3MepeHre MOIIHOCTH curHasioB (B ToM uucie Ha CBY). 28. .AHanu3 crieKTpa CUTrHasoB
(mocnenoBarenbHBIA M Mapasvle/bHbIN aHanu3) 29. ABToMaTu3salnusl usMepeHui: MUKpoIpoLeccopHble
CU, undopmarimoHHo-u3MepuTeibHble cucTeMbl. 30. MeTposnoruueckoe obecrieueHue usmepenuit (MO).
Metponoruueckue ciy>k0bl. CocTaB, 3azauu, mosiHoMouus ciayk0. 31. Cucrema mepejauv pa3mMepoB
enunul] @B pabounm CU. OTanoHbl, ToBepouHblie cxeMbl. 32. [ToBepka 1 KamubpoBka CU.

4 MeTtognueckye MaTepHaJsibl
[nsi obecrieueHus: mporiecca oOyueHHs U pellleHus 3a7ad 00y4yeHUsi MCIIOMb3YIOTCS CIeAyIoIe
Marepuarbl:
— MeToJuuecKhe Marepuarbl, OMpeje/siolide TMpoLeAypbl OLleHWBaHUsS 3HAaHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITa [eATebHOCTH, XapaKTepH3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[UH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas /MTEparypa
1. Otuanko B.®. Metposorusi, cTaHAapTu3aius U ceprudukanus: Yueb. rnocobue. - Tomck:
ToMCKUIT MeXKBY30BCKUM 1IEHTP [AUCTAHIMOHHOTO oOpa3oBaHusi, 2010. - 208c. (Hanuuue B OGubMMOTEKE
TYCYP - 61 3k3.)
2. TexHuyeckue H3MepeHHWs W TIPUOOpBLI: yueOHUK [/Is1 CTyA. YUYPEXKIEHWM BBICIL TIPOd.
obpa3oBanust / B.FO.IlIummmape. — M.: Akagemus, 2010. — 384c. (11 3k3.) (Hasuuue B OubGMMOTEKe
TYCYP - 11 3k3.)

4.2. lonoHUTe/IbHAA IMTepaTypa

1. OpactoB B.E. MeTponorus,, cTaHfapTy3alys U cepTUdUKaiusa: Yueb. rmocobue. — Tomck:
N3n-Bo ToMCK. TOC. YH-Ta CHUCTeM YIIp. U pafuro3nekTpoHukH, 2005. — 266 c. (Hasmuve B OuOIMOTEKE
TYCYP - 340 5k3.)

2. Mertponorus U paguousMepeHus: YuebHuk s By3oB/ B.M. Hedenos, B.1. Xaxun, B.K.
burtiokoB u zip.; Pen. B.W. Hedbénor. — M.: Bricmias mkosa, 2006. — 525 c.: wi. (Hamdure B 61ub/MoTeKe
TYCYP - 48 3k3.)

3. 3akoH P® «O6 obecrieyeHny eAWHCTBA u3MepeHHi» 0T 26.06.2008 1. Nol02-D3.
[OnektponHbiii  pecypc]. -  http://infom.metrologu.ru/zakonodatelstvo/zakony/federalnyy-zakon-ob-
obespechenii-edinstva-izmereniy.html

4.3. O0s3aTe/TbHBIE YUeOHO-MeToJuYeCKHe MoCco0us

1. Oruanko B.®. Metponorusi, cTaHfgapTH3anus U cepTUdUKaIusg: YueOHOe MeTouuecKoe
nocob6ue. — Tomck: TMIIJIO, 2010.-52c. (Hanuuue B 6ubmoreke TYCYP - 16 3K3.)

2. V3meputenbHas TeXHUWKa U JIaTUMKH: YueOHO-MeToAudyeckoe TocoOue 10 1abopaTOpHBIM
paboram / Otuanko B. ®. - 2016. 78 c. [OnekrpoHHelli pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/6629, cBo6OAHBII.

3. Ortuanko B.®. Metponorus, craHjapTy3anus U cepTU(UKaLys: YdyeOHoe MeToAWYecKoe
nocobue. — Tomck: TMIJIO, 2010.-52c. TTocobwe mo mpaktuke: ctp.10-18, 20-29. (Hamuuue B
oubmioreke TYCYP - 16 3k3.)

4. Oruanko B.®. MeTtposorus, craHzapTh3alidsi U cepTUdUKaiys: YueOHOe MeToAuuecKoe
noco6ue. — Tomck: TMIIO, 2010.-52c. ITocobue 1o camocTosTe/ibHOM pabore: ctp.9-10, 18-19, 29-30.
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