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MeTtposiorus u pajuousMepeHus

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo3s1eKTpoHHbIE CUCTeMbl U KOMILIEKChI
HanpaenenHocTs (nipodub): Pailo3/1eKTPOHHBIE CHCTeMbl KOCMUYeCKHX KOMILIEKCOB

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

CornacosaHa Ha noptane Ne 11569 1



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 Yac 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 — Pa3zenbl AUCLMIVIMHEBI U BUJbI 3aHSATUN

. ~ m
= = o
z 8 S
= 5 e ) =
) = =2 o & s =
=~ ) <5} o 2 =
SN = | %3 >3
Ne HasBanus pa3zenoB JUCLIUIIIMHBL g 5 = 5 o @ S5
= Z 2 5 g0 =
= o] o U o =
E =3 3 M & S 2
X o o © g X
3, \=} S
= 2| &
@)
1 | OcHoBsl MeTposioruu. IlorpemHoctu 8 6 4 6 24 OIIK-6
n3mepenunii. O6paboTKa pe3ybTaToB
H3MepeHUui
2 |Metogpb! U cpefCcTBa U3MepeHus 8 10 12 7 37 OIIK-6
(bU3MYeCKUX BeIu-UrH.
3 |O6ecrieueHre eJUHCTBA U3MEPEHUH. 2 2 2 5 11 OIIK-6
OCHOBBI METPOIOTUYECKOTO
obecrieueHusl.
Wtoro 18 18 18 18 72
5.2. CopeprkaHue pa3/jei0B AMCLUIIMHEI (110 JeKI[UsIM)
CopeprkaHuye pa3/iesioB AUCLUIIIVH (T10 JIeKLKsM) TIpHBeJieHo B Tabsurie 5.2.
Tabnuua 5.2 - CopepskaHue paszienoB JUCLUIIMH (TI0 JIEKLINSIM)
g g 5
= 4 =
g 3 =
CopeprkaHuve pasziesioB JUCLIUIIIVMHBI [10 < > T
HasBaHus pasgernos ACP pasi ACH s o E
JIeKLUAM 8 g g
S =
=S =9
A e 2
= S
5 cemecTp
1 OCHOBBI METPOJIOTUM. OCHOBHBIe IOHATHS, TEPMUHBI U 8 OIIK-6

TTorpeHoCT U3MepeHH.
OO6paboTKa pe3yIpTaTOB U3MepeHUi

ornpeseneHust Merposioruu. Cucrema
enuHuL] ¢pr3nueckux BemuuuH (PB).
Knaccudukaiyy BUI0B W3MepeHU,
MeTOZI0B U cpefcTB usmepenuit (CH).
OCHOBHBIE METPOJIOTHYECKHEe
xapakrepuctuku CU. OCHOBBI TeOpUUN
riorpeirHocTei. Knaccudukaiius
norpeiiHocTe. [IpaBuia cyMMHUpOBaHus
norpetiHocTeil. [IpaBuna npejcraBieHys
pe3ynbrata uamepenust. O6paboTka
pe3y/bTaToB MPSIMbIX OJIHOKPATHBIX
TeXHUYeCKUX U3MEepPEeHHUH.
HopmupoBaHre 0CHOBHOM U
JIOMOJTHUTeTbHOU norperHocTer CU.
O6paboTKa pe3y/bTaTOB MHOTOKPATHBIX
PaBHOTOUHBIX M3MepeHuid. O6paboTka
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pe3y/bTaTOB KOCBEHHbIX U3MepeHUH.

Wtoro
2 MeTo/p! U CpefiCTBa U3MepeHus O0600111eHHBIE CTPYKTYPHBIE CXEMBI 8 OIIK-6
(hY31ueCKUX BeIU-UYMH. M3MepuUTe/IbHBIX MPUO0POB. [IpUHLUTIBI

noctpoeHus Lupposbix CU. MeTozb! 1
CpeJiCTBa U3MepeHUsl HallpsKeHs], TOKa 1
MOIHOCTH. VI3MepeHue napamMeTpoB
veneid. MccnenoBanve popMbl cCUrHasna.
Ocuunno-rpagryeckue U3MepeHusl.
W3mepeHne 4yacToThl, UHTEPBAJIOB
BpeMeHH U (pa3oBoro czpura. AHanus
CIIeKTpa Y 1lapameTpOB CJIOKHBIX
CUTHA/I0B. ABTOMaTHU3aL1si U3MepeHni

Ntoro 8
3 ObecrieueHue eIMHCTBA M3MepeHuil. | [ToHsATHE MeTPO/IOrnyeCcKoro 2 OIIK-6
OCHOBBI METPOJIOTUYECKOTO obecrnieuenust (MO). IToHsTHE «8JUHCTBO
obecrieueHusl. r3MepeHU». OCHOBHBIE MTOJI0KEeHUS

3akoHa P® «O0 obecrieueHNH eJMHCTBA
n3Mepenuii». Cdeprl rocyiapcT-BeHHOTO
pery/MpoBaHus obecrieueHust eMHCTBA
usmepenuii ((POEN). Obsi3aTenbHbIe
TpeGoBaHUs K U3MepeHUsIM, Cpe/ICTBaM
V3MepeHuH, MeTOUKaM BbIITO/IHEHUS
r3MepeHui, equHu-11aM @B. dopMbl
I'POEN. Cucrema Bocnipou3Be/ieHUst
equaul] @B 1 nepenaun Ux pa3mMepa BCeM
CpefCcTBaM U3MepeHui. OJTa-JI0OHbI, BU/bI
sTasioHoB. [ToBepka u kKammbpoeka CU.
[ToBepouHble cxeMbl U METOLUKA
noBepku. ['0cyjapCTBeHHBIN MeTPOJ/IO-
ru4yecKuid HaJj30p

Wtoro 2

Wroro 3a cemecTp 18

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCIMIT/IMHAPHBIE CBS3M C 00ecneurnBarIMH (MPeAbIAYIMMHI)
4 o0ecieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA
Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreurBaromyMu (TpeabIIyIuMK) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUTMHAMY TIPeJCTaB-/IeHbl B Tabuile 5.3.
Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXK/IUCIIUITAHAPHBIE CBSI3U

Ne pa3zenoB AaHHOW JUCLIATLIMHBI, /151
KOTOPBIX HE0OX0IUMO H3yueHue

No HauMeHOBaHMe JUCLIAMINH o0ecrieunBaroIMX U 00eCrieunBaeMbIX
JVCLIATIIVH
1 2 3
[IpenecTByrOLIME JUCLUATITUHBI
1 OcCHOBBI TeopuH 1ieTieit + +
2 PagnorexHuueckue Ljerv ¥ CUrHasIbl + +
3 Cratuctryeckas paZjuOTeXHUKa +

[Tocnepyroume AUCLIUIIIMHEI
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1 Kocmuueckre KOMILIEKChI + + +
2 Kocmuueckue crucTeMsbl + + +
3 HayuHo-ucceoBarenbckasi pabota + + +
4 YctpoiicTBa ripyema 1 ripeoOpa3oBaHusl CUTHA/IOB + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUM, (hOPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeETeHLMH, (POPMUPYeMbIX NpPU W3yUeHWW [UCLIAIUIMHBL, U BUJOB 3aHATHN
nipeZicTaBeHo B Tabsnutle 5.4

Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEHI[MM W BHUOB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
HCLITITMHBI
Bunpbl 3aHATHI
4]
=N
g S 5
= = = ©
& 5 =,
) as o o
= ] © =
5 = o o <
£ =1 & = e @DopMbI KOHTPOJIS
= X & T =
= 3] 9] o [«D]
5 = S = &=
N4 = © S
> a, 5
= S)
© O© o
£ = .
~ S
- HTPOJIbHAs Ta,
OITK-6 + + + + KoHTposnbHas pabora
Ortuet o 1abopaTopHoi
pabore, Orpoc Ha 3aHATHUSX,
BricTtynienue (goknan) Ha
3aHATUHA

6. IHTepakTHBHBIE MeTOABI M ()OPMBI OPraHU3aIUH 00yUeHHUA
TexHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (OopMax 3aHATUN B udacaxX IPHUBeJeHbI B
Tabmmre 6.1
Tabsura 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00yUYeHUs TIPY Pa3HbIX (hopMax 3aHATHH B yacax

VHTepakTUBHbIE
MeToabl naboparopHbie Bcero
3aHATUSA
5 cemecTp
Pabota B KoMaH e
PerleHre cuTyaljMOHHBIX 3a7a4
Case-study (MeToj, KOHKPeTHBIX CUTYyal[1ii)
Wtoro 3a cemecTp: 18 18
Utoro 18 18

7. JIabopaTopHbIi MPAKTHKYM
CopeprkaHue y1abopaTtopHbIX paboT npuBezieHO B Tabsmie 7.1.
Tabmuiia 7. 1 — ComepskaHue 1abopaTopHbIX pabot

Ha3BaHus pa3zenos CopmepskaHue 1abopaToOpHBIX paboT

TpynoeMKOCTb,
q
dopmupyeMblie
KOMITeTeHLIUU

5 cemecTp
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1 OCHOBBI METPOJIOTUM. VsmepeHurie COTIPOTHBIIEHUS Ha 4 OIIK-6
[TorpewHocT! M3MepeHui. MOCTOSTHHOM TOKe.
O6paboTKa pe3ynbTaTOB U3MepeHUi Vitoro 4
2 MeTozb! U CpefCTBa U3MepeHust IIprimeHeHute 3/1eKTPOHHOTO 4 OIIK-6
(br3rueCcKUX BeU-UUH. ocuusnorpada Ajist ucciefoBaHUs
3/IeKTPUYECKUX CUTHAJIOB.
WccnenoBanue 1judpoBOro BOAbTMETPA C 4
BpeMsI-UMIMYJ/IbCHBIM MpeoOpa3oBaHUEM.
W3mepenue pasHocTy ¢a3 4
3/1eKTPUUECKUX CUTHAJIOB.
Nroro 12
3 Obecrieuennie efuHCTBA M3MepeHuii. | [ToBepka CU. 2 OIIK-6
OCHOBBI METPOJIOrMYECKOTO HToro 2
obecrieueHusl.
Nroro 3a cemecTp 18
8. IlpakTHueckue 3aHATUA
Copiep>kaHye MpakTHUUeCKUX paboT npuBezieHo B Tabnuie 8.1.
Tabmuua 8. 1 — Cozep>kaHue TIpaKTHUeCKUX paboT
T g =
2 3 E
Q S =
z S
Ha3Banus paszenos Copep>kaHrie PaKTUUECKUX 3aHATUI § o = GE
=
S8
5 s &
= ©
5 cemecTp
1 OCHOBBI METPOJIOTUH. MeTouueckre cucTeMaTAueCcKue 2 OITK-6
[TorpewHocT! U3MepeHUi. MOrpelHoCTH. BBeieHre nornpasok.
OO6paboTka pe3ysbTaToB U3MepeHud | MaciuTabHble
nipeo6pa3oBarenm. KoHTposnbHas pabora
(KP1).
[IpaBuia cyMMHpOBaHUs ITOTPELIHOCTeN. 2
CryualiHble NIOTPeLHOCTH. 2
[oBepuTenbHbIN UHTEPBA
MOTPeIIHOCTH.
Ntoro 6
2 MeTo/b! U CpefCTBa U3MepeHust [TorpemiHoCTH CpeACTB M3MepeHUH, X 2 OIIK-6
(hr3rueCcKUX BeU-UYUH. HopMupoBaHre. OCHOBHBIE U
JOTIONTHUTe IbHbIe TIorpeltHoCTH. Kitaccel
TouHoCTH. OO6paboTKa OHOKPATHBIIN
NpSIMBIX U3MepeHni. KoHTpobHas
pabora (KP2).
O6paboTka MHOTOKpAaTHBIX PaBHO 2
TOYHBIX U3MepeHuil. KoHTpoibHas
pabora (KP3).
OO6paboTKa pe3y/bTaTOB KOCBEHHBIX 2
n3mepenuil. KontposbHas pabora (KP4).
V3mepeHye rapamMeTpoB 3/1eKTpUYeCKUX 2
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erieii. MocToBble U3MepeHust. MeTo/
amMriepMeTpa-BoJIbTMeTpa.

N3mepeHue cieKTpa CUTHAJIOB. 2
Ocuunnorpaduueckue u3MepeHusl.
Ntoro 10

3 ObecnieueHre eqUHCTBA U3MepeHUi. | [ToBepka U KaJuOpPOBKa CpefiCTB 2 OIIK-6

OCHOBBI METPO/IOrUYECKOro nsmepeHunii. OCHOBBI 0OecrieyeHust

obecrieueHusl. eIMHCTBa u3MepeHuii. KoHTposibHast

pabora (KP5).

Utoro 2
Wroro 3a cemecTp 18

9. CamocrosiTesibHast paboTa
Bu/bl caMoCTosITe/TbHOM PaboThl, TPYJOEMKOCTb ¥ (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IEHbI B
tabmuie 9.1.
Tabsvija 9.1 - Buzibl caMOCTOSITe/IbHOY paboThl, TPYJ0EMKOCTh U (POPMHUPYEMbIe KOMIIETEHLIUM

4 L
3 =
o QE) E
Buibl caMOCTOSTeLHOM = > D
Haseanwust pa3nenos g " = DOpMBI KOHTPOJIS
paboTel S s g
=S a =
o o 2
= o
5 cemecTp
1 OCHOBBI METPOJIOTUH. ITogroroeka K 2 OIIK-6 BricTynienue (goknan) Ha
[MorpeiHoCTH MPaKTUUeCKUM 3aHSITHSIM, 3aHATHUH, KOHTpObHas
u3mepenuii. O6paboTKa | ceMHHapam pabora, Oripoc Ha
Pesy/IbTaTOB M3MEPeHUH | 11,5360 ka TekIpoHHOTO 7 BaIéHTI/IHX, OTEIET 1610
TOPHOU T
Marepuasa naboparopHoii pabore
OdopmiieHre 0TYETOB 10 2
nabopaTtopHbIM paboTam
WToro 6
2 MeTojp! U CcpefCcTBa ITogroroBka K 2 OIIK-6 BricTyninenue (moknan) Ha
r3MepeHUst PU3NUeCKUX | TIPaKTA4YeCKUM 3aHSATUSIM, 3aHsTUM, KOHTpO/ibHas
BeJIU-UKH. ceMuHapaMm pabora, Orpoc Ha
CamocTosiTennbHOE 1 3aIéHTHHX’ OT:JeT 1610
r3yudeHue TeM (BOIIPOCOB) /1abOpaTopHON paboTe
TeopeThueCKOr 4acTu
Kypca
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasa
OdopmiieHre 0TUETOB TI0 3
nabopaTtopHbIM paboTam
Ntoro 7
3 Obecrnieuenue efivHCTBa | CaMocCTOsITeNbHOE 4 | OIIK-6 KonTtponbHas pabora,
n3MepeHUt. OCHOBBI r3yudeHue TeM (BOIIPOCOB) Oripoc Ha 3aHATHUSAX,
MeTPOIOrMUeCKOro TeopeTH4eCKOM YacTh Ortuer 10 y1labopaTopHO
obecrieueHusl. Kypca pabore
OdopmiieHre 0TUETOB TI0 1
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naboparopHbIM paboTam

Ntoro 5
Wtoro 3a cemecTp 18
Ntoro 18

9.1. TeMBI /11 CAMOCTOATE/ILHOI0 U3yUYeHHs TeOPeTUYeCKOM YacTU Kypca

1. TTonmoxxenwus 3akoHa P® "O06 obecrieuennu eauiHCcTBa M3Mepenuii”". Chepel 'POEN.

2. OCHOBBI METPOJIOTHYECKOTO 00eCreyeHusl.

3. O6si3atesibHble TpeOoBaHUsT K u3MepeHusiM, CU, MeToAWKaM BBITIOJTHEHHUS H3MepeHHH,
equHuLam OB.

4. TloBepka u KaimbpoBka CH.

5. Cucrema BocripousBefenusi equnur, @B u nepegaun ux pasmepa pabounm CU. DranoHsbl,
BU/IbI STA/IOHOB.

6. AHa/M3 CreKTpa CUrHajIoB.

7. VI3sMepeHHe TlapaMeTpOB Lierei.

10. KypcoBas pabora
He npegycmotpeno PYII

11. PeiiTUHrOBasi cUCTeMa /I/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/bHbBIE OLEHKH /JIS1 3/IEMEHTOB KOHTPOJIs
Tabsuria 11.1 — BasutbHbIe OLIEHKH [I/Is 37IEMEHTOB KOHTPOJISI

o . MakcumasnbHbIN
. MakcrmManbHbIN MakcrManbHbIN
OneMeHTHI yueOHOM Oasut 3a lepuog Bcero 3a
6amnHa 1-yro KT ¢ | 6anut 3a mepuof,
JlesiTeIbHOCTH mexay 2KT v Ha cemecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHell ceMecTpa
5 cemecTp
BricTynienuve (goknan) Ha 10 10
3aHATHH
KonTposnbHast pabora 16 8 16 40
Ornpoc Ha 3aHATUAX 1 2 2 5
Otuer 110 /1Tab0OpaTOPHOM 15 30 45
pabore
Wtoro Makcumym 3a 17 25 58 100
TIepuoz,
Hapacraroiym utorom 17 42 100 100

11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

basnnbl Ha 1aTy KOHTPOIbHOM TOUKH Onenka

> 90% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5

Ot 70% 1o 89% oT MakcMManbHOW cCyMMBbI 6asioB Ha gary KT

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

< 60% oT MakcuMasbHOM cymMMbl OansioB Ha gaty KT

11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXYHapOAHYIO OLIEHKY MpeJcTaB/ieH B Tabmuie
11.3.
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Tabsmura 11. 3 — ITepecueT CyMMbI Oa/I/IOB B TPAJIUIMOHHYIO U MEXKYHAPOJHYIO OLIEHKY
WToroBast cymMmma 6arios,

Ouenka (I'OC) YUWTBIBAaeT yCIMeLIHO CaHHbIN Oruenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb xopoi1i0)

4 (xopot11io) (3a4TeHO) 75 -84 C (xopot1i0)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YyAoB/1eTBOPUTENBHO) (3aUTEHO) 60- 64 E (HocpeAcTeerHo)
2 (HeyAOBIETBOpHUTE/ILHO) (e Hioke 60 6anioB F (HeymoBneTBOpUTEJILHO)

3aUTEHO)

12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. Mertposioruss ¥ paguousMepeHusi: YueOHMK mAnsi  By3oe/B.M.Hedemor, B.M.XaxuH,
B.K.buttoroB u gp. ; Pen. B..Hedenos. - M.: Briciias mkona, 2006. -525 c.: un. (Handuue B
oubmmoreke TYCYP - 48 3k3.)
2. Oryanko B.®. Metposnorus, cTaHfapTy3aiys U ceprudukauys: Yueb. rocobue. - Tomck:
ToMCKUH Me>KBY30BCKMI LIEHTP AUCTAHLMOHHOTO oOpa3oBanusi, 2010. - 208c. (Hanuuue B OGUOMMOTEKE
TYCYP - 22 3k3.)

12.2. lono/siHuTe/IbHAA IUTeparypa
1. OpactoB B.E. MeTponorus, craHfapTy3alys U cepTUdUKaiusa: Yueb. rmocobue. — Tomck:
N3n-Bo ToMcK. ToC. yH-Ta CHUCTeM YIIp. U pafuosnekTpoHukH, 2005. — 266 c. (Hasmuve B 6ubmMoTeke
TYCYP - 341 5k3.)
2. 3akoH P® «O6 obecrieueHny efWHCTBA u3MepeHuii» oT 26.06.2008 1. Nol02-D3.
[DnekTponHbIit pecypc]. Koa goctyna - www.consultant.ru [ D/1eKTpoHHBIN pecypc]. -

12.3 YuebHo-MeTOgMUeCKHE T0CO0HS

12.3.1. Obsa3aTenbHBbIE YUeOHO-MeTOHYECKHe MoCco0ust
1. Oruanko B.®. Metponorusi, cTaHgapTU3anus W cepTudUKaiusa: YueOHOe MeTouuecKoe
noco6ue. — Tomck: TMIIJIO, 2010.-52c. (Hamuuue B 6ubmoreke TYCYP - 12 3k3.)

12.3.2 YyeGHO-MeToAMYeCKHe I0CO0US /IS JTUL] C OTPAHUYEHHBIMH BO3MO)KHOCTSIMH 3/|0POBbSA

YuebHO-MeTOANYeCKHe MaTepHabl [jisi CAaMOCTOSTeIbHOW M ayUTOPHOM paboThl 00yUaroI[uXCst
U3 YMC/Ia VUHBAIWZOB MPEeAOCTaB/SIOTCS B (popMax, a/laliTUPOBAHHBIX K OTPaHUUEHUSIM KX 3710pOBbSl U
BOCTIpUSITUS MHGOPMaLIMK.

J1s UL ¢ HapyIIeHUsIMM 3peHMA:

— B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B MleyaTHO! (hopMe yBeJIMYeHHBIM IIPUPTOM.

J1s1 ALy ¢ HapyLIeHUsIMM C/TyXa:

- B (hopMe 3/1eKTPOHHOT'O JOKYMEHTa;

- B TeuaTHoi (opme.

Jl1s1 ALy ¢ HApYIIeHUsIMHM OTIOPHO-ABUIaTe/IbHOTrO0 anmnapara:

- B (hopMe 3/1IeKTPOHHOT'0 [JOKYMEHTa;

- B TeuatHoi (opme.

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPAaBOYHbIe, TOMCKOBbIe CHCTEMBbI U TpedyeMoe
NMpOrpaMMHoe obecrieueHue
1. new kcup.tusur.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
[ns mpoBefieHUs1 3aHATHN JIEKLUOHHOTO TWIIA, TPYMIMOBLIX U WHAUBUAYaJbHBIX KOHCY/bTaLU,
TeKyIIlero KOHTPOJISi U TPOMEXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTUUeCTBOM
TI0CaZIouHbIX MeCT He MeHee 22-24, 060py0BaHHas JOCKOM 1 CTaH/IapTHOM yueOHOW Mebesbio.

13.1.2. Marepua/IbHO-TEXHUYECKOe o0ecreueHue I MPAKTHYEeCKUX 3aHATHH

Ilis TIpoBeZieHUs] TIPAKTUYECKUX (CEMHHAPCKUX) 3aHSITHM WCIO/Ib3yeTCsl ydeOHasi ayAuTOpHs,
pacriosioxkeHHasi 1o azgpecy 634034, Tomckast o6sactb, T. ToMck, BepimnuHa ynvua, 1. 47, 4 3Tax, ayz,.
XXX. CocraB obopynoBaHusi: YueOHasi MeOenb; [locka MarHUTHO-MapkepHasi -1mrt.; KommyTtatop D-
Link Switch 24 port - 11T.; KomribtoTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8I'T'1y. -14 1miT.
Wcnonb3yeTcst JUIeH3MOHHOe TIpOrpaMMHOe obecrieueHue, MakeTbl Bepcuedd 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. Vmeercs momeleHWsl [jisi XpaHeHHSI W TIPOGHIAKTHUECKOTO OO0C/TyKUBAHUS
yueOHOro 060py/IOBaHMSI.

13.1.3. MarepuanbHoO-TeXHHUYeCKoe obecredeHue /jisi 1ab0paTopHBIX pador
Onsa  mpoBefmeHuWst  /1TabOpaTOPHBIX — 3aHATUNA  WCTIONB3yeTcs  yueOHO-UCCIeoBaTebCKast
naboparopusi, pacriosiokeHHast TIo afpecy 634034, Tomckasi o6macts, T. ToMmck, BepiiimHuHa ynuua, f. 74,
2 9artax, ayg. 212 CocraB obopyznoBaHus: YueGHasi MeOesnb; MapKepHasi Zocka, 8 (0 24 CTyneHTOB)
pabounx MecT ¢ HaboOpOM W3MepUTeNbHONW W BCIIOMOTaTe/lbHOM ammrapaTtypbl B COOTBETCTBUU C
BBITOJTHSIEMBIMH JTaD0OPaTOPHBIMH paboTamu. ViMeeTcst moMeltieHue st XpaHeHUsT ¥ MPO(UIaKTUUe CKOTO
obcmy>xrBaHUs yueOHOTO 060PYJ0BaHMS.

13.1.4. MaTepua/bHO-TEXHHYECKOe 00ecreueHue /ijisi CaMoCTOsITe/IbHOH PadoThI
[nsi camocTosiTe/TbHOM paboThl MCTIONb3yeTcsl yueOHasi ayauTOpUsi (KOMITBIOTEPHBIM Kace),
pacrioniokeHHass 1o azpecy 634034, r. Tomck, yn. Bepumnuna, 47, 1 stax, ayn. 126. Cocras
obopygoBanusi: yueOHast Mebesb; KoMIibioTephl Kinacca He Hike [IDBM INTEL Celeron D336 2.8I'Tw. -
4 1wT.; KoMmmbloTephl TofKatoueHbl K ceti MHTEPHET u obecrieunBarOT [JOCTYIT B 37€KTPOHHYIO
MH(pOPMaI[MOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCHUTETA.

13.2. MaTepua/ibHO-TEXHHUYECKOE 00ecnedyeHre JUCIMITTMHBI I/IfA JIUI| C OTPaHUYeHHbIMH
BO3MO)XHOCTSAMM 3/J0POBbSI

OcBoeHue JUCHUIVIMHEI dijaMu ¢ OB3 ocyliecTB/isieTCs C UCIO/Ib30BaHHEM CpeJCTB 00yueHUs
00I1Iero 1 CrieriajbHOrO Ha3HAUeHUs].

[Ipu o00yuyeHMH CTY[I€HTOB C HapPyWeHUsIMH CJyxa TIpeJyCMOTPEHO UCIIOb30BaHUe
3BYKOYCW/IMBAIOIIle anmapaTtypbl, MY/JIbTUMEIUWHBIX CPeACTB M JAPYyTUX TeXHUYeCKHUX CpeJCTB
nipreMa/mepeiaud yueOHoH MH(OpMaIK B AOCTYIHBIX (opMax Ajisi CTY[AEHTOB C HApYIIeHUsIMHU CJTyXa,
MOOW/ILHOM CHCTeMbl OOyYeHUsi [jis CTYAeHTOB C WHBAIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOU
CHCTeMbl. YueOHasi ayZJUTOPHUs, B KOTOPOM 00yuyarOTCs CTYAe€HTbl C HapyllleHHeM ciyxa, 0b0pymoBaHa
KOMITbIOTEDHOM TEeXHHKOW, ayJUOTeXHUKOM, BU/IEOTEXHUKOMW, 3/IeKTPOHHOU [JOCKOW, MY/JIbTUMEeAUNHOMN
CUCTEMOI.

[Mpu oOyueHWH CTYZ€HTOB C HAPYLIEHHWAMH 3PeHHUsIMHM TIPeJyCMOTDPEHO WCII0/Ib30BaHUEe B
JIEKIIMOHHBIX 1 YUeOHBIX ayIUTOPHUSX BO3MOXKHOCTH TIPOCMOTPA y/la/eHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha /IOCKe WU C/aii/ja Ha 9KpaHe) Mpu MOMOLLY BUZe0yBeIuunuTesnen /s yJareHHoro mpocMoTpa.

[Tpu 0OyuyeHHUH CTYJEHTOB C HApYIIeHUSIMH OMOPHO-JBUraTe/IbLHOrO amnmapara HCIO/Ib3yHTCS
asbTepHaTHMBHbIE YCTPOMCTBa BBOZA MH(GOpMAaLMU U ApyryMe TeXHUYecKre CpeJCTBa MpreMa/repejjaun
yueOHOM MHGbOpPMAaLMK B JOCTYIHBIX (opMax AJisi CTYAIE€HTOB C HapyLIeHUSMU OTMOPHO-ABHUraTebHOTO
arrapara, MOOUIBHOM CUCTeMbl 00yUeHHUs [Jis1 TIOZiel C MHBAIUJHOCTHIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (OHY OIEHOUYHBIX CPEJACTB M METOAHUECKHE PEKOMeH/Jal[uH
@®OoH/J, OLEHOYHBIX CpPEeACTB W THUIIOBbIe KOHTPOJbHbIE 3a[aHUsi, WCIIO/b3yeMble [Ji OLIeHKU
c(hOpPMMPOBAaHHOCTA YW OCBOEHHsI 3aKpeIIeHHbIX 3a AUCLMIVIMHOW KOMIIeTeHLMA TIpU TIpOBe[leHUU
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TEeKYII[eH, TTPOMEeKYTOUHOM aTTeCTal[|| I10 JUCIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 TpeooBaHus K (POHY OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHUYEHHBIMH BO3MO)KHOCTAMH

3/10POBbsI

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

Tabmuna 14 — Jlono/iHUTEeIbHBIE CPE/ICTBA OL[eHUBAHUSA

Kareropuu cTyzieHTOB

Buibl 10MO/THUTE/TBHBIX OIIEHOUHBIX
CpefCcTB

AJIA CTYA€HTOB C UHBA/INJHOCTBIO

®dopMbI KOHTPOJISL ¥ OLIEHKH
pe3ynbTaTtoB 00yUeHust

C HapylieHUsIMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTDOJIbHBIE PaOOThI

[Tpeumyl1iieCTBEHHO TMCbMEHHast
TIpOBepKa

C HapyLieHUsIMU
3peHust

CobecezioBaHHe TI0 BOIIPOCAM K 3aueTy,
OTIPOC T10 TePMUHAM

[TperMyI11ieCTBEHHO yCTHasi IpOBepKa
(MVHAUBUAYATBHO)

C HapylieHUIMU
OIOpPHO-
JIBUTaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosTe/IbHbIe Pab0ThI, BOMIPOCHI K
3ayeTy

[TpenMy11ieCTBEHHO AUCTAHI[MOHHBIMU
MeTOoZaMU

C orpaHUUeHHUSIMU TI0
o0ITIeMe TUI[UHCKUM
MOKa3aHUsIM

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PA0OThI, YCTHBIE OTBETHI

[TpermMy1iiecTBeHHO pOBEpPKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1jerocst Ha MOMeHT IPOBepKU

14.3 MeToguueckye peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPaHUYEeHHBIMH
BO3MO)XHOCTSIMH 3[{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢dopMma TIpeoCTaB/ieHusl 3alaHui
OLIEHOUHBIX CPEe/ICTB, 8 UMEHHO:

B revaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpUdTOM;
B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/JaHusl BCIYX;
TripeZioCcTaB/IeHUe 3a/laHusl C UCTI0/Ib30BaHUEM CypZoriepeBo/ia.

CTy,qEHTaM C MHBAJIMJHOCTBIO YBE/IMUYMBAECTCS BpPEMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,Z[]'IH TdKUX CTYAEHTOB IIpeAYyCMdTPUBAETCH AOCTYIIHAA CbOpMa rnpeaoCcTraB/ieHUsA OTBETOB Hd

3a/laHys, a MMEHHO:

MMUCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITBIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHUEM YC/IyT aCCUCTEHTa;
TIpe/iCTaB/IeHHe OTBETOB YCTHO.

[Mporienypa oljeHWBaHUsI pe3y/bTaTOB OOyueHUs UHBAIU/OB IO AWCLUIUIMHE TpeJycMaTpUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlaliTUPOBAHHBIX K OTPaHUYEeHUSIM UX 3[J0POBbsI U BOCTIPUSTHS

VH(popMaLu:

Jis UL ¢ HapylleHUsIMHM 3peHus:

B (hopMe 3/1eKTPOHHOTI'0 [JOKYMEHTa;
B [eyaTHou (hopMe yBe/MYeHHbIM IPUPTOM.

Jns i ¢ HapylIeHUusIMM cJTyXa:

B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;
B IeyaTHOU (popme.

Jiaisi mun, ¢ HapyLIeHUusIMHM OIIOPHO-ABUrare/IbHOr0 anmnapara:

B (hopMe 3/1eKTPOHHOTI'0 [JOKYMEHTa;
B IeyaTHOM (popme.

[Tpu HeoOXOAMMOCTH /1/1s1 0OYUAOIUXCSI C UHBAIMAHOCTBIO TPOLe/lypa OIleHUBaHUs Pe3y/ibTaToB
00y4eHUs1 MO>KET IPOBOJJUTHCSI B HECKOJIBKO 3TarloB.
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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 (Tipoduib): Pafio3/1eKTPOHHBIE CHCTeMbl KOCMHYeCKHX KOMILIEKCOB

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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

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 XapaKTePUCTHKU TOKa3aTe/iel ¥ 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[UM U UCITO/Tb3yeMble CPeZICTBA OL€eHUBAHUS

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 OIleHMBAHMsI KOMIIETEHI[MH Ha 3Tarnax
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

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

3a/1au ;

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

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. Mertposioruss W paguousMepeHus: YueOHMK mAnsi  By3oe/B.M.Hedemor, B.M.XaxuH,
B.K.ButtoroB u gp. ; Pen. B..Hedenos. - M.: Beiciias mkona, 2006. -525 c.: wi. (Haiduue B
o6ubmioreke TYCYP - 48 3k3.)
2. Oryanko B.®. Metposnorus, cTaHfapTy3anys U ceprudukauys: Yueb. rnocobue. - Tomck:
ToMCKHMI MeXXBY30BCKUM LIEHTP JUCTAHIIMOHHOTO obpa3zoBanus, 2010. - 208c. (Hanuuve B OubMMOTEKe
TYCYP - 22 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 - 341 5k3.)
2. 3akoH P® «O6 obecrieueHny efWHCTBA u3MepeHui» oT 26.06.2008 1. Nol02-D3.
[DnekTponHsIii pecypc]. Ko moctymna - www.consultant.ru [3neKTpoHHbIN pecypc]. -

4.3. O0s3aTe/TbHBIE YUeOHO-MeToJHYeCKHe MoCco0us
1. Oruanko B.®. Metponorusi, cTaHfapTH3aus U cepTUdUKaIusgs: YueOHOe MeTouuecKoe
noco6ue. — Tomck: TMIIJIO, 2010.-52c. (Hanuuue B 6ubmoreke TYCYP - 12 3K3.)

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE M MOUCKOBbIE€ CUCTEMBI
1. new kcup.tusur.ru
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