MMHOBPHAYKH POCCHUHA
Apocaasckuii rocyagapcerseHHblil yauusepeurer uM. ILI. lemunosa

Kadenpa pagrorexHnueckux cucreM

YTBEPX/JAIO
Hexan ¢usnyeckoro paxynpTera

N.C. Orues

«20» wmasa 2021 r.

PabGouas nporpaMmma qMCUMILIHHBI
«MeTpoJsiorusi, CTAaHAAPTH3ANMSA U cepTUPUKATM D)

Hanpasnenne noarotoBku
11.03.02 NapOoKOMMYyHUKAIIMOHHBIE TEXHOJIOTUN U CUCTEMBI CBSI3H

Hanpasnennocts (npodun)
«CeTH CBS3U M CHCTEMBI KOMMYTAITUIDY

®opma o0yueHus
Ounas, 3a09Has

[Iporpamma ono6pena [Iporpamma omo6pera HMK
Ha 3acenanuu Kadeapol ¢buszmdeckoro GakyapTera
oT « 14 » anpens 2021 rona, npotokon Ne 8 npotokoi Ne 7 ot « 13 » mas 2021 roga

Spocnasns 2021



1. llesan ocBOEHMSsI AN CIMIIJIMHbI

LenssMmu ocBOEHUS TUCIHUIUIMHBI «METPOJOTHs, CTaHIApTU3AIUS W CEPTUDUKALIUDY
SBJISICTCSL TIOJyYE€HWE 3HAaHMA B OOJACTH METPOJOTHYECKOTO OOeCleueHus, TEXHHUYECKUX
U3MEpPEHUl W CTaHIapTU3allMk TPUMEHHUTEIHHO K 3aJadaM pa3pa0dOTKH, MPOU3BOJCTBA U
JKCIUTyaTallii PAIMOTEXHUIECKUX CPEJICTB.

2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

HucuummuHa «MeTponorusi, CTaHAapTU3alus U CepTUDUKALUDY
00s13aTeIbHOM YacTh 00pa30BaTEIIbHON MPOTPAMMBEI.

Jl1is OCBOEHUS TUCIUIUIMHBI 00yJaroniuecs JOHKHBI 3HATh M YMETh MPUMEHSTh 0a30BbIC
MOJI0’KEHUS TEOPUU BEPOIATHOCTEN, TEOPUU CUTHAJIIOB U LIETICH.

[TommydyeHHble B Kypce 3HaHHs, YMEHUS W HABBIKM HEOOXOMUMBI ISl OpTaHU3AINH
BBIMOJTHEHUS J1a00paTOPHBIX pabOT MO MOCHEIYIOIMIMM AUCHUILIMHAM W SKCIIEPUMEHTAIbHBIX
UCCIIEOBAaHUM B XOJ€ MpPENIUIUIOMHOW mpakTuku u npu mnoaroroske BKP, rpamotHolt
00pabOTKH M TIPEICTABIICHUSI KX PE3YJIHTATOB.

OTHOCHUTCA K

3. [lnanupyemblie  pe3yJbTarbl O0yYyeHMsl 1O JUCUMILJIMHE, COOTHECEHHbIe C
IVIAHNUPYEMBIMH Pe3yJIbTATAMM 0CBOCHHUsI 00pa30BaTeIbHON MPOrpaMMbl

[Ipouecc u3yueHus: NTMCHUIUIMHBI HAMlpaBieH Ha GOpMHUpPOBAHHE CIEIYIOIINX 3JIEMEHTOB
komrnereHmii B coorserctBur ¢ ®I'OC BO, OOIT BO u npuoOpereHus Cleayomux 3HaHHM,
YMEHH, HaBBIKOB U (WJIHM) OTIbITA IE€ATEIbHOCTH:

Dopmupyemas
KOMIIeTeHIUSA
(xoa u popmyIHpPOBKA)

HNupukaTop qocTHKeHHsA
KOMIIeTEeHIIN U
(ko u popmyaMpoBKa)

Ilepeuennb
IUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHus

Oo6umenpodeccuoHalbHbIe KOMIIETEHIIUN

OIIK-2

CnocobeH
CaMOCTOSITEIIBHO
NPOBOAUTH
IKCIIEPUMECHTAIIbHBIC
HUCCICOOBAHUS U
HCITOJIB30BATh
OCHOBHBEBIC HpI/IeMBI
00paboTKu u
HpeI[CTaB.HeHI/I}I
MOJTyYCHHBIX JaHHBIX

3Haer:
— 0OI1IMe TOXOAbI ¥ MPOBEACHUIO H3MEPEHHIA

WJI-OTIK-2.1 PasIMHBIX BETHIHH; §
— YCTPOMCTBO W MPUHIUI JEHCTBUS
Ocymectanaer Pa3IMYHBIX BUIOB CPEACTB U3MEPECHUM;
0OOCHOBAHHBIA  BBIOOD | — ocHoBHbIe METPOJIOTHIECKHE
CIOCOOOB M CPENCTB XapaKTCPUCTUKHU Pa3IMIHBIX BUJIOB CPCACTB
M3MEpEHUIl U MPUMEHSET | U3MEPEHHUH.
MX TpM  TpOBEACHHH | YMeeT: 5
SKCTePUMEHTATBHBIX — HCIOJIb30BaTh CPEJCTBA U3MEPEHUI
o Pa3IMYHBIX BUIOB.
HCCIIEN0BaHUU
Baaneer HaBbIKaMu:
— U3MEPEHUS MapaMeTPOB PealbHBIX 0OBEKTOB
W/WJIH TTPOIECCOB
3Haer:
— OCHOBBI TEOPUHM MOTPENTHOCTEN N3MEPEHUH,
C0cOOBI HOPMUPOBAHUS U (OPMBI 3aJaHHS
METPOJIOTMYECKUX XapaKTEPUCTUK CPEACTB
NJI-OIIK-2.2 HU3MEPEHU;
[IpoBoauT 0OPabOTKY U | — OCHOBHBIE METOIUKH 06PaGOTKH
IIpEICTaBIIEHUE pe3yIbTaTOB U3MEPEHUN

MOJIy4YE€HHBIX JaHHBIX U
OLICHKY MOTPEIIHOCTH
pe3yJIbTaTOB U3MEPEHUI

Ymeer:

— PacCYUTHIBATH MOTPEITHOCTH U3MEPEHUI IO
OCHOBHBIM METOJIMKAM;

— MPECTABIISITH PE3yJIbTaThl H3MEPEHHS B
pasn4HbIX GopMax.

Bnapeer HaBbIKaMu:

— 00pabOTKH PE3yJIbTATOB U3MEPECHUM




dopmupyemasn
KOMIIETCHLMS
(xoa u popmyIHpoOBKA)

NaaukaTop 10CcTHKEHNs
KOMIIeTEeHIIN U
(ko u popmyaMpoBKa)

Ilepevyenn
NJIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHUsl

Oo6umenpodeccuoHalbHbIe KOMIIETEHIIUN

COTJIACHO THUIOBBIX METO/IHK;
— oopmiIeHHS pe3ysIbTaTOB
IKCIICPUMEHTATLHBIX UCCIICTOBAHMUIA.

OIIK-3

CnocobeH TPUMEHSATH
METOAbI IIOHUCKa,
XpaHeHus, 00paboTKH,

aHam3a u
NpeCTaBICHUS B
TpebyemoMm  (opmate
uHpopmaruu u3
pa3IMYHbBIX
UCTOYHMKOB ®  0a3
JIaHHBIX, coOiroas
IpA  3TOM OCHOBHBIC
TpeOOoBaHUS
nH(}pOpMaAITMOHHOM
0e30MacHOCTH

N-OIIK-3.2 [IpoBoaut
aHanu3 nHpopmaIuu u3
Pa3IUYHBIX UCTOYHUKOB
U CIIOCOOEH
MPEJCTABIATH €r0
pe3yIabTaTHI 1O
Tpedyemoii hopme

YmMmeer:

— IpeoOpPa3OBBIBATH YHCIOBHIC 3HAUCHUS
METPOJIOTUYECKUX XapaKTEPUCTUK CPEJICTB
M3MEPEHHIA U3 OJTHOH (DOPMEI B IPYTYIO.
Buiageer HaBpIKaAMMU:

— BBIJICNISATH YMCIICHHBIC 3HAUCHUS
HEOOXOIUMBIX METPOJIOTHYSCKUX
XapaKTEPUCTUK CPEJCTB U3MEPEHUN U3
TEXHUYECKUX ONMHUCAHUMN

4. O0beM, CTPYKTYPA U CO/iePKAHME TN CHUTIIHHBI
OO6m1ast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3a4€THBIX enuHull, 144 akas. 9acoB.

Ounas dhopma oOydeHust

Ne Tembl (pa3aesibl) Buabl yueOHBIX 3aHSITHIA, @DopMbI TEKYILLETO
n/m JUCIUILINHEIL, BKJIIOYASl CAMOCTOSITEILHYI0 | KOHTPOJISI yCIIeBaeMOCTH
HX CoJep:KaHue padoTy CTy1eHTOB,
H UX TPYJAOEMKOCTh DopMa IPOMEKYTOUHOM
o (B akajieMHUYeCKHUX Yacax) arrecTanuu
S KonTakTHas padoTa (no cemecmpam)
= o |8
3 | 2| E|Z 4|2, Dopmet 30 u JIOT
= 5 §* 5 § E e 5 (npu nanuuuu)
= <N = =) == o Lc%
AR R
S| 2| 8| 2882
E| €| 2|E7|8
<
Tect Texyero
1 |BBeneHue B JUCIUIIINH 5 1 0,4 2
A et y KoHTpoJist Nel
TecT Nel
6 mom uucne ¢ 30 u JJOT 1
A DVK ¢ LMS Moodle
MeToabl u cpencTaa TecT Tekymero
2 AR peA 5 11,5 0,4 2 i
HU3MEpEHU KOHTpOoJIst Nel
TecT Nel
6 mom yucne ¢ 90 u JJOT 1
A DVK ¢ LMS Moodle
OCHOBEI TCOpHUH TecT Tekymero
3 pH 51,5 0,4 2 i
TTOTPEITHOCTEH KoHTpoJist Nel
TecT Nel
6 mom yucne ¢ 90 u JJOT 1
A DVK ¢ LMS Moodle




n/n

Tembl (pa3aebl)
JUCIHUTLINHBI,
HX CoJep:KaHue

Bunbl yueOHBIX 3aHATHI,

BRJIIO4Yasi CAMOCTOATC/IbHYIO

padoTy CTyAeHTOB,
H MX TPYJ0E€MKOCTh
(B aKkaJleMHYeCKHX 4acax)

®opMBI TeKyLIETro
KOHTPOJISI yCIIeBaeMOCTH

DopMa IPOMEKYTOUHOM
aTTecTalM

=9
5 KonrakTHas pa6ora (no cemecmpam)
D
3 o o |£
&) E = E 5 = % < Dopmut 30 u JIOT
E o § g8 § % é (npu Hanuvuu)
3 & S| 3 § Z 5 &
Sl 5 & ¢35 8l¢
E| E| 2|E7|S
<
TumnoBsie METOAUKH JloMalliHsisi KOHTpOJIbHAs
4 |u3MepeHuii u 00pabOTKH 5 2 0,5 4 pabora, JlabopaTtopHbIe
pe3yJIbTaTOB pabotsr 1-3
JloMarHsist KOHTp. paboTta
6 mom uucne ¢ 30 u JJOT 2 VK ¢ LMS Moodle
Tect Teky1iero
5 ?I::If;?:;a}me (bopwnt 5 1 14 10,5 KOHTpoJs Ne2,
JlaboparopHas pabora 1
TecT Ne2
6 mom uucne ¢ 20 u J[OT VK 6 LMS Moodle
Tect Texyero
6 Hccnenoanue criekTpoB 5 | 14 |05 KoHTposTs Ne2,
CHTHAJIOB
JlaboparopHas pabota 2
TecT Ne2
6 mom uucne ¢ 30 u J]OT VK & LMS Moodle
7 N3MepeHue HanpsiKeHUs 5 > 0.4 5 Tect Texy1iero
DJIEKTPUIECKOTO TOKA ’ KOHTPOJIsT No2
TecT Ne2
6 mom uucne ¢ 30 u J]OT VK & LMS Moodle
Tect Teky1iero
8 |U3mepenue mouHoct CBY | 5 2 0,4 2 KomTpos Ne2
TecT Ne2
6 mom uucne ¢ 30 u J]OT K & LMS Moodle
Tect Teky1iero
g |Moveperme wactomiin | 5|y gy s compons Ne3
p P JlaGoparopnast pabota 3
TecT Ne3
6 mom uucne ¢ 20 u J[OT VK ¢ LMS Moodle
Tect Teky1iero
10 |M3mepenne pasHoCcTH (a3 5 1 0,4 2 korTpos Ned
TecT Ned
6 mom yucne ¢ 30 u JIOT VK ¢ LMS Moodle
1 H3MmepeHue napameTpoB 5 2 0.4 2 Tect Texy1iero
DICKTPUUECKUX LIeTIeH ’ KOHTpoJist Ned
TecT Ned
6 mom yucne ¢ 30 u JIOT VK ¢ LMS Moodle
12 H3MepeHus HanpsKEHHOCTH 5 | 0.4 2 Tect Teky1iero
3JIEKTPOMArHUTHOTO MOJIs ’ KOHTpoJist Ne4
TecT Ned
6 mom yucne ¢ 30 u JIOT VK ¢ LMS Moodle
13 MerToibt a§TOMaTH3aHHH 5 | 0.4 2
M3MEpEHHUI
6 mom uucne ¢ 90 u JIOT




Ne Tembl (pa3aebl) Buapl yueOHBIX 3aHATHIA, DopMBbI TEKYLIETO
n/n JUCIHUTLINHBI, BKJIIOYASl CAMOCTOSITEIbHYIO | KOHTPOJISI yClleBaeMOCTH
HX Co/lep:KaHne padoTy CTy1eHTOB,
M UX TPYAOEMKOCTh DopMa IPOMEKYTOUHOM
a (B akaleMHYeCKHX Yacax) aTTecTAlHH
§ KonTakTHas pagora (no cemecmpam)
=]
3 0 M
o E = E é = o @opmet 30 u J]OT
E § §~ g ‘E % é (npu nanuuuu)
E| £ & B|22 58
S| g o | R =&
= = Z = o
<
OCHOBEHI CTaHIAPTU3AIUHN H
14 AapTH3at 5| 2 0,4 2
cepTudUKaluu
6 mom uucne ¢ 20 u JIOT 1
IIpoMexxyTouHas
POMEY 5 2 (05335 Dx3amen
aTTecTaIus
HUTOro 20 40 | 8 | 05| 755
¢ mom yuciae ¢ 30 u JIOT 15
3aounHas hopma oOydeHHS
Ne Tembl (pa3aenl) Buapl yueOHBIX 3aHATHIA, DopMBbI TEKYLIETO
n/m JTHUCIUTLTAHBI, BKJIIOYASl CAMOCTOSITEILHYI0 | KOHTPOJISI yCIIeBAeMOCTH
HX co/lep:KaHue padoTy CTYAEHTOB,
U UX TPYI0€MKOCTh ®opma NPOMEKYTOIHOMH
(B akaieMHUYeCKHUX Yacax) arrecTanuu
2 KonrakTHas padora (no cemecmpam)
Z o |E
o =
E % E 2 x % o Dopmobt 30 u /1OT
= 5| &| € § gl E S (npu nanuuuu)
= <N = =) gl og
5| 5| E| B|EE5¢8
£ 8] 28
=
Bl 8| E|EF|S
Tect Teky1iero
1 |BBeneHue B IUCLUIUINH 3 1 0,2 8
A et Y KOHTpoJIst Nel
Tect Nel
6 mom uucne ¢ 30 u J[OT 1
A DVK 6 LMS Moodle
) MerToibt u CpeicTBa 4 1 03 ] Tect Teky1iero
M3MEPCHHH ’ KoHTpoJist Nel
TectT Nel
6 mom uucne ¢ 30 u J[OT 1
A DVK 6 LMS Moodle
3 OcHOBEI Teopun 3 1 0.3 ? TecT Tekymmero
TTOTPEITHOCTEH ’ KoHTpoJist Nel
TectT Nel
6 mom uucne ¢ 30 u J[OT 1
A DVK ¢ LMS Moodle
TumnoBele METOOUKH Jomanisss KOHTponbHAs
4  |u3MmepeHmii u 06pabOTKH 3 1 0,3 9 pabora, JlaboparopHsie
pe3yJIbTaTOB pabotsr 1-3
OMaIIHsASA KOHTP. paboTa
6 mom uucne ¢ 90 u JJOT 2 A
A DVK ¢ LMS Moodle
Tect Texyero
Uccnenosanne Gpopmsl
5 A bop 3 - 3103 9 KOHTpoJs Ne2,
CUTHAJIOB
JlaboparopHas pabora 1




n/n

Tembl (pa3aebl)
JUCIHUTLINHBI,
HX CoJep:KaHue

Bunbl yueOHBIX 3aHATHI,

BRJIIO4Yasi CAMOCTOATC/IbHYIO

padoTy CTyAeHTOB,
H MX TPYJ0E€MKOCTh
(B aKkaJleMHYeCKHX 4acax)

®opMBI TEKyLIETro
KOHTPOJISI yCIIeBaeMOCTH

DopMa IPOMEKYTOUHOM
aTTecTalM

g KonrakTHas pa6ora (no cemecmpam)
> 3
= 2 =
E éf E 5 = % < Dopmet 30 u /10T
E 3 3 £ z : 8 (npu nanuuuu)
E| E| &| 2|82 E5¢%
Sl 5 & ¢35 8l¢
E| E| 2|E7|S
<
TecT Ne2
6 mom uucne ¢ 30 u JJOT 2 VK 6 LMS Moodle
Tect Texymero
6 ?;;;I;Jf:;a}me CHICKTPOB 3 — 3103 9 KOHTpoJs Ne2,
JlaboparopHas pabota 2
TecT Ne2
6 mom yucne ¢ 90 u JJOT 1 VK 6 LMS Moodle
7 Wsmepenne HanpsHKeHUS 3 3 0.3 ? TecT Tekymiero
DJIEKTPUIECKOTO TOKA ’ KOHTpPOJIsT No2
TecT Ne2
6 mom yucne ¢ 90 u JJOT 1 VK 6 LMS Moodle
Tect Texytero
8 |U3mepenne momuoctn CBU | 3 — 0,3 8 KOHTPOIS Ne2
TecT Ne2
6 mom yucne ¢ 90 u JJOT 1 VK 6 LMS Moodle
Tect Texy1iero
9 E;f:p;;ﬁ A 3| - 2 103 9 KoHTpos Ne3
P P JlaGoparophast pabora 3
TecT Ne3
6 mom uucne ¢ 0 u JJOT 1 VK 6 LMS Moodle
Tect Teky1iero
10 |M3mepenue pazHocTH a3 3| - 0,3 8 koHTpOIs Nod
TecT Ned
6 mom yucne ¢ 90 u JJOT 1 VK 6 LMS Moodle
1 H3MmepeHue napameTpoB 3 3 03 ] Tect Texy1iero
DIEKTPUUECKUX LIeTIeH ’ KOHTpoJist Ned
TecT Ned
6 mom yucne ¢ 90 u JJOT 1 VK 6 LMS Moodle
12 M3MepeHus HanpsKEHHOCTH 3 B 03 ] Tect Texy1iero
3JIEKTPOMArHUTHOTO MOJIs ’ KOHTpoJist Ned
TecT Ned
6 mom uucne ¢ 20 u JJOT 1 VK 6 LMS Moodle
13 Meroapt aBTOMATH3aLHH 3| _ 0.2 8
M3MEpEHUI
6 mom yucne ¢ 20 u JJOT 1
14 OCHOBBI CTaHIAPTH3AITUN U 3 3 0.3 3
cepTudUKaluu
6 mom yucne ¢ 20 u JJOT 1
TIpomexyrodnas 3 2 105 65 SK3aMeH
aTTeCTaITs
HUTOI'o 4 8 6 |05 1235
¢ mom uucie ¢ 30 u JIOT 15




Ipumeuanue: oovem (8 uacax) camocmosmenvpHol pabomvl 6 pAMKAX YCMAHOBIEHHO20 OAHHOU
PII]] xonuuwecmea uacos, evinoausemou cmyoeumom c¢ npumeneruem S0 u JJOT (8 DVK
«Memponoeus, cmanoapmuszayus u cepmupuxayusy 6 LMS Moodle), onpeodensemcs kaxicovim
CMy0eHmo8 6 3a8UCUMOCIU OM YPOBHS €20 NOO20MOBKU U CNOCOO08 BbINOIHEHUSL OAHHO20 8UO0A
pabom.

Coneprxkanue pa3iesioB AUCITUTITHHBI:

1 BBenenue B 1M CHUIIMHY
1.1 Onpenenenue, npeaAMET U pa3aeabl METPOIOTHH.
1.2 OcHOBHBIE TIOHSTHS U ONPEICICHUS B 00JIaCTH METPOJIOTUH

2 MeToabl U cpecTBa H3MepPeHuil

2.1 Bugpl, METOBI U CpEACTBA U3MEPEHUN

2.2 OcHOBBI Teopuu oOecredeHus: eauHcTBa u3MepeHui. [loHATHE S3TamoHaX, MMOBEPOYHBIC
CXEMBI U MTOBEPKA CPEACTB U3MEPEHU I

3 OcHOBBI TEOPHH NOTPEIIHOCTEM

3.1 IorpemHocT U3MEPEHUH U MX KiIacCU(PUKaIUK

3.2 HopmupoBaHue  Cilyd4allHbIX  IIOTPEIIHOCTEM, OCHOBHBIE 3aKOHBI  PACIpPENEICHUS
MOTPEIIHOCTEN U TapaMeTphl

3.3 HopmupoBaHue MOrpELIHOCTEN CPENCTB M3MEPEHUM, aAJUTUBHBIE U MYJIbTHUIUIMKATHBHbBIE
IOTPEIIHOCTH, KJIACChI TOYHOCTH

4 TunoBble METOAUKH U3MEpPEeHH U 00PA0OTKHU Pe3yJIbTATOB

4.1 Metoapl 0OHapy>XEHUSI CHCTEMAaTUYECKHX MOTPEIIHOCTEH U METO/bl YMEHBIICHHS BIUSHUS
HEUCKJIIOYEHHBIX CHCTEMaTHUYECKUX MOTPEIIHOCTEH.

4.2 O6paboTKa pe3ynbTaToB MPSIMbIX MHOTOKpaTHBIX n3MepeHuii mo 'OCT P 8.736-2011.

4.3 O6paboTka pe3yJbTaToOB MPSMBIX OAHOKPATHBIX M3MepeHuii mo P 50.2.038-2004.

4.4 O6paboTKa pe3ynbTaTOB KOCBEHHBIX U3Mepenuii mo MU 2083-90.

5. Hccaenosanue ¢popMbI CHTHAJIOB

5.1. Knaccudukarnus ocriorpados.

5.2 YcrpoiicTBO W NpUHLIMI JeicTBUs  ociuuiorpada (YHUBEPCAIbHBI — aHAJOTOBBIM,
YHUBEpCAIbHBIN MUPPOBOH, CTPOOOCKOMUYECKUN OCITiLIorpad).

5.3 OCHOBHBIE METPOJIOTUYECKHE XaPAKTEPUCTUKU OCHMUIUIOrpadoB M pacuéT MOrpemHocTei
HM3MEPEHUI.

6 UccienoBanue CIeKTPOB CUTHAJIOB

6.1 Knaccudukanus aHaau3aTOpoB CIIEKTpa.

6.2 YCTpOHCTBO M NMPUHIIUI ACHCTBUS aHAIM3aTOPOB CHEKTpa (ITOCIEI0BATEIbHBINA aHAIM3aTOP,
aHAJIM3aTOP CIIEKTpa peajbHOTO BPEMEHH)

6.3 OCHOBHBIE METPOJIOTUYECKUE XAPAKTEPUCTUKU AHAIM3ATOPOB CHEKTpa W MOTPEIIHOCTH
CIEKTPAJIbHBIX U3MEPECHUM.

7 U3MepeHHe HANIPSAKEHUS JIEKTPUIECKOr0 TOKA

7.1 O6mme BOMPOCHI HW3MEPEHHs HAINpPSHKEHUS W CHJIBI TOKa. M3Mmepsiemble mapameTpbl
MNEPCMCHHOTO TOKA U UX B3aUMOCBA3b.

7.2 YCTpONCTBO M MIPUHLMIN AEHCTBUS SJIEKTPOHHBIX BOJBTMETPOB MOCTOSSHHOTO Y MEPEMEHHOTO
TOKa, BUJBI IIPeoOpazoBaTeNeil mepeMeHHOro IEKTPUYECKOT0 TOKA.

7.3 MeTpoioruuecKkrue XapakTepUCTUKU BOJILTMETPOB



8 U3mepenne momHocTu CBY

8.1 OcHOBHBIC TOHATHUS

8.2 YCTpOMCTBO M MNPUHIMI JEUCTBUS HW3MEpUTENeld morjioumeHHod wmomHocty CBY
(KaJIOpUMETPHUECKUI, TEPMOPE3UCTOPHBIH, TEPMOITEKTPUIECKUN)

8.3 YCTpoiicTBO M TNPUHLMIO JEUCTBUSA M3MepuTenel mnpoxonsdmert wmomHoctn CBY
(HampaBJICHHBIX OTBETBUTENEH, MpeoOpa3oBarens Xoiuia).

8.4 OCHOBHBIE METPOJIOTUYECKUE XaPAKTEPUCTUKHA U3MEPUTENIEH U TOTPEUTHOCTH U3MEPEHHIA.

9 U3mepeHne 4acTOThI 1 HHTEPBAJIOB BpeMeHH

9.1 IloHsATHE YaCTOTHI, MEPBI YACTOTHI, CTAOUILHOCTD YaCTOTHI.

9.2 YCcTpOoWCTBO M MIPUHITUTIT ACHCTBUS U3MEPHUTENICH YacCTOTHI (PE30HAHCHBIN, TETEPOAMHHBIN ).
9.3 M3MepeHust 4aCTOThl U HHTEPBAJIOB BPEMEHU METOJIOM TUCKPETHOTO CUETA.

9.4 OCHOBHBIE METPOJOTHYECKHE XAPAKTEPUCTUKHA H3MEPUTENIEM YacTOThl W MOTPEUIHOCTH
U3MEPECHUM.

10 U3mepenne pazHoctu a3

10.1 OcHOBHBIE MOHATHS, KJIACCU(PUKAIIHSI METOIOB U3MEPEHUsI (a30BOTO CIABUTA.

10.2 Metonsl u3MepeHus: pazHoctu ¢a3z (MeTof (asoBpamaress, mpeodpa3oBaHus B UMITYJIbCHI
TOKA), YCTPOMCTBO M MIPUHIIUI ICHCTBUS U3MEPUTETICH.

10.3 Usmepenus pasHoctu ¢a3 ¢ mpeodpa3zoBaHUEM YACTOTHI U YMHOKEHUEM YaCTOTHI.

11 U3mepeHne mapaMeTpoB 3J1eKTPHYECKUX HeneH

11.1 Knaccudukarus napaMmeTpoB U XapaKTEPUCTHK LETIEH U METOJOB X U3MEPCHHS.
11.2 MeToipl U3MEPEHUs! CONPOTUBIICHHSI, THIYKTUBHOCTH, EMKOCTH U JOOPOTHOCTH.
11.3 Metoap! u cpenctBa usmepennss AUX u @UX paainoTeXHUYECKUX LIETICH.

12 U3mepeHus1 HANPSIKEHHOCTH 3JIEKTPOMATHUTHOTO MOJISA

12.1 OO01ume BOnpoCkl M3MEPEHUs HANPSHKEHHOCTH 3JIEKTPOMAarHUTHOTO TOJISL.

12.2 Metoapl uM3MepeHUsT HANPSHKEHHOCTH SJEKTPOMATHUTHBIX MOJIEd, W3MEPUTENH TMOJsi U
W3MEPUTEINIbHBIE IPUEMHUKHU.

13 MeToabl aBTOMATH3AIUM U3MeEPEeHU I

13.1 3amaun aBTomaTu3anmu wu3MepeHuidd. Kitaccudukanuss aBTOMATH3WPOBAHHBIX CPEACTB
U3MEPECHUI

13.2 TunoBbie crtOCOOBI MOCTPOCHUST aBTOMATU3UPOBAHHBIX CPEACTB U3MEPCHHUIM.

14 OcHOBBI CTAHAAPTU3ALMHU U cepTUUKATUMT

14.1 Lenu v 3apaun cTaHgapTU3auvu. Buabl 1 METOIbI CTaHAAPTU3ALIIH.

14.2 llenu u 3agaun ceprudukanuu. Buasl u meroasl ceprudukanuu. Ceprudukanus cpeacts
U3MEPECHUM.

JlaGopaTopHbIii NPAKTHUKYM (ITPOBOIUTCS OYHO)

[lepeuenp 1abopaTOpHBIX pabOT MO KypCy:

Jlaboparopnast pabora Nel «M3ydyenme ocummiorpada W HU3MEpEeHHE MapaMeTPOB
CUTHAJIOBY.

Jlabopartopnast pabota Ne2 «l3ydyeHue aHanu3atopa CIeKTpa U U3MEPECHHE MapaMeTpPOB
CUTHAJIOBY.

Jlaboparopnast pabota Ne3 «M3mepeHune 4acToThl 1 HHTEPBAJIOB BPEMEHN.



5. O0pa3oBaTe/ibHbIe TEXHOJOIMH, B TOM YHCJI€ TEXHOJOIUHM IJIEKTPOHHOI0 O0OyYeHUS H
AMCTAHIIMOHHBIE O00pa3oBaTeibHbIE TEXHOJOTHH, HCHOJb3yeMble MPH OCYIIECTBICHUH
00pa3oBaTeIbHOIO Mpolecca Mo JMCHUIJIMHE

B npouiecce o0yueHust HCMOIB3YIOTCS ClIeqyIomre o0pa3oBaTebHbIe TEXHOJIOTHU:

BBoanasi Jiekums — 1aeT TIEpBOE IEJIOCTHOE MPEACTaBICHUE O JUCHUIUIMHE |
OpUEHTHUPYET CTYACHTAa B CHCTEME W3YYECHUs NaHHOW MUCHUIUIUHBI. CTYIEHTBI 3HAKOMATCS C
HAa3HAYCHUCM U 3aJadaMMu Kypca, €ro poJIbF0 U MCCTOM B CUCTEMC y‘-I€6HBIX JUCHUIIJIMH U B
CHUCTEME MOATOTOBKH B 1enoM. JlaeTcst kpaTkuil 0030p Kypca, UCTOPHS pPa3BUTHS HAYKU U
IMMPAKTUKHU, JOCTUIKCHUS B STOU C(bepe, HMCHA U3BCCTHBIX YUCHBIX, U3JIAararoTCAd IMCPCICKTUBHLIC
HampaBjieHUsA ucciaenoBaHuid. Ha 5Toll  JeKuuMM  BBICKA3BIBAIOTCS  METOAUYECKHE H
OpraHu3allMOHHBIE OCOOCHHOCTH paboOTHl B paMKax JaHHOW IUCHMIUIMHBL, a TaKKe daeTcs
aHaJIM3 PEKOMEHIyeMO y4eOHO-METOIMIECKOU JTUTEPaTyPHI.

AkaneMuyeckasi JeKOMS C JJeMEHTAMM JIeKIUH-0eceldbl — [10CIEeI0BATEIbHOE
U3JI0’KEHUE MaTepuasa, OCyIIeCTBIsIEMOe IPEUMYIIIECTBEHHO B BUJ€ MOHOJIOTa MpernoaBaTelis.
DNEeMEeHTHl JIeKIIMU-0ece bl 00eCIeunBalOT KOHTAKT MPENoJaBareisi ¢ ayAuTOpHEH, 4YTO
MO3BOJIIET TPUBJIEKATh BHUMAHUE CTYACHTOB K HauOoyiee BaXKHBIM TEeMaM JUCLMILIUHBL,
aKTUBHO BOBJIEKaThb MX B YYEOHBIH Mpolecc, KOHTPOJIUPOBATh TEMIT H3JIOKEHHUS Y4eOHOTrO
MaTepuaia B 3aBUCUMOCTHU OT YPOBHS €ro BOCIIPUSTHS.

JlaGopaTtopHas paGoTa — opranuzanus yueOHOM paboThI C pealbHbBIMU MaTEpUATbHBIMU
U HMHQOpPMAIIMOHHBIMH OOBEKTaMH, JKCIEpPUMEHTaJIbHas paboTa C aHaJIOrOBBIMU MOJAEISMU
peanbHBIX 0OBEKTOB.

KoncyabTauuum — BuJ y4eOHBIX 3aHITHH, SBISIOMIMICS OAHOM W3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  CTyAeHTOB. Ha KOHCydbTamusX MO MpockOe CTyIEHTOB
paccmarpuBaroTcs HauOosiee CIOKHBIE MOMEHTBHI MPU OCBOCHHMM MaTephalla TUCIUILIUHBI,
npenoaaBarcyib OTBEYACT Ha BOIIPOCHI CTYACHTOB, KOTOPBLIC BO3HUKAKOT Yy HHUX B IMPOLECCEC
CaMOCTOSITEIIbHOU PaOOTHI.

B npornecce 00yueHust CMONb3YIOTCS CAEAYIONIME TEXHOIOTHH 3JIEKTPOHHOTO 00y4YEeHHUS
U JUCTAHIIUMOHHBIC O6p&30BaTeHLHBI€ TCXHOJIOTHH:
DJIeKTPOHHBIH yueOHbIl Kypc «MeTpoJiorusi, CTAaHAAPTU3ANNSA U cepTUPUKALMSA» B
LMS Dnexrponnsiii yausepceuter Moodle SApI'Y, B koTopom:
- TpelCTaBJICHbI TEKCTHI JEKIUH 110 OTAEIbHBIM TeMaM JAUCIUILINHBL,
- pa3MelIeHbl MEeTOMYECKUE YKa3aHUs K JIAOOPaTOPHBIM paboTam;
- OCYUIECTBIISIETCS  MPOBEIEHUE OTHECNbHBIX  MEPONPHUATHI  TEKYIIEro KOHTPOJIS
yCIEBAEMOCTH CTYAECHTOB;
- TpelCTaBJeHbI MPaBUIIa MPOX0XKICHUS TPOMEKYTOUHOM aTTeCcTally 10 AUCHHUIIINHE,
- TpEACTaBIECH CHHCOK Yy4yeOHOM JHuTepaTrypbl, pPEKOMEHIYyeMOHl UIsi  OCBOCHUS
JICIUTLIINHBI,
- mpexacraBieHa HHpopMmanus o (GopMe M BpEeMEHH IPOBEICHHUS KOHCYJIbTALUH I10
JTUCIUIUIMHE B peXXUME OHJIAMH;
- mocpenctBoM  (opyma  OCYWIECTBISCTCS CHHXpPOHHOE W (WIM) ACHHXPOHHOE
B3aMMOJICICTBIE MEXIy OOYy4aromIMMHCS M TpenojaBareleM B paMKaxX H3yYEHUS
JUCHUITIIUHBI.

6. Ilepeyenb JMIEH3MOHHOTO W (WJIHM) CBOOOJHO PacCHpPOCTPAHAEMOro0 NPOrpaMMHOIO
o0ecrneyeHusi, MCIOJb3yeMOI0 IIPH OCYIIECTBJIEHHH 00pa30BaTeJbHOIO Impouecca 10
AUCHUIINHE

B mpomecce ocymiectBieHHs — 00pa3oBaTENBHOrO — Ipolecca IO JUCLHMIUIMHE
UCIIOJIB3YIOTCS:

1 GOPMHUPOBAHUS MATEPUAJIOB JJI TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTU U NMPOBEICHUS
IPOMEXYTOUHOM aTTeCTaluu, 1151 POPMUPOBAHUSI METOJUUYECKUX MAaTEPHAIIOB 110 TUCIUILTHHE:



- mporpammbl Microsoft Office;
- Adobe Acrobat Reader.

7. IlepeyeHb CcOBpeMEHHBIX NpPO(ecCHOHAJBHBIX 0a3 MaHHBIX H HMHG(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NMPHU OCYIIeCTBJIeHUU 00pPa30BaTeIbHOI0 Mpolecca 1o
AMCUMILINHE (TPH He00X0AMMOCTH)

B mpouecce ocymiectBieHuss 00pa3oBaTeNbHOTO  Mpolecca MO  JUCHUIUIMHE
UCIIOJIBb3YIOTCS:

ABTOMaTu3upoBaHHass OuOnmoreuHo-uHpopMmanuonHass cucrtemMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. IlepeyeHbr OCHOBHOII W  JONOJHUTENbHOHW Yy4YeOHOl  JHTepaTypbl, pecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANIUOHHOI ceTHn «HHTepHeT» (NIpPH HEOOXOAMMOCTH),
PeKOMeHAyeMbIX VIS 0CBOCHUSI U CHMIIIMHBI

a) OCHOBHasI JIUTepaTypa

1. MeTponorus, cranaapTusanus u ceptudukanus : yaeOHuk st By30B / M. A. VIBaHOB,
C. B. Ypywes, [1. I1. Kononos [u ap.] ; [lox penakuueit Y. A. iBanosa u C. B. Ypymesa. — 3-¢
u3a., crep. — Cankr-IlerepOypr : Jlanb, 2021. — 356 c. — Tekcr : snextpoHHsiid // Jlavp :
ANIeKTpOHHO-OMOMMoTeunass cucrema. — URL: https://e.lanbook.com/book/177835 (mata
obpamenus: 03.03.2021).

2. Jlrotukos, 1. B. Merponorus u paguonsmepenus : yueonuk / Jlirotukos U. B. , Domun
A. H. , Jleycenko B. A. — KpaCHo;IpCK CdDY 2016. — 508 c. — TekcT : 2MEKTPOHHBIH // BBC
"KOHCY.HBTaHT cTyaeHTa" [calT]. — URL
https://www.studentlibrary. ru/book/ISBN9785763834772 html (03.03.2021).

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. Metposorus u 3JeKTpo/pauon3MepeHus B TEIEKOMMYHHUKAIIMOHHBIX cucteMax/ [Tox
pen. B.M.Hedenosa. — M: Bricmias mkona, 2001. — 384 c.

2. Ceprees, A. I'. Metposorus : yue6. mocodue ais By3os / A.I'. Ceprees, B.B. Kpoxun,
M. — Jloroc: 2002. — 408c.

3. Ceprees, A. I'. Ceprudukamnus : yued. mocobue nns By3oB / A.I'. Ceprees, M.B.
JlaTeimes. — 2-e usn., nepepad. u xnomn. — M.: Jloroc, 2002. — 264 c.

B) pecypchl B cet UHTEpHET

1.TOCT P 8.736-2011 TI'ocymapcTBeHHasi cucTemMa OOeCIeUYeHHsI eIUHCTBA M3MEPEHUN
('CH). U3mepenusi mpsiMple MHOTOKpaTHbIe. MeToasl 0OpaOOTKH pe3yabTaTOB H3MEPEHUH.
OcHoBHbIE IIOJIOKEHUS [DneKTpOHHBIN pecypc]. — URL:
http://docs.cntd.ru/document/1200089016.

2.P  50.2.038-2004 I'CH. MW3mepenus npsimple OAHOKpaTHble. OleHUBaHUE
MOTPEIIHOCTEN M HEOMNPEIAEIECHHOCTH pPe3yJibTara u3MepeHuil [DnekTpoHHbI pecypc]. — URL:
http://docs.cntd.ru/document/1200037562.

3. MU 2083-90 I'CH. MU3mepenus: kocBeHHbIE. OnpeiesieHne pe3yibTaTOB U3MEPEHUN U
OLICHUBAaHUE ux IIOIPELIHOCTEN [DneKTpOoHHBIN pecypc]. — URL:
http://docs.cntd.ru/document/1200007609.

4. PMI' 29-2013 T'CHU. Merponoruss. OCHOBHbIE TEPMHHBI M  ONPEIEICHUS
[DnexkTponnsIit pecypc]. — URL: http://docs.cntd.ru/document/1200115154.

9. MaTepuajibHO-TeXHUYeCKas 0a3a, He00X0AUMMAas ISl OCYLeCTBJIECHUS 00pPa30BaTEeIbHOI0
npoiecca no TUCIHUIINHE

MarepuanpHo-TeXHUYECKas 0a3za, HeoOXoauMas JJIs OCYIIECTBICHHUsI 00pa30BaTEIHLHOTO
nmponecca nmo JUCHUIIMHE BKIIIOYACT B CBOI1 cocTaB CIICIINAJIbHBIC IIOMCIICHUA .
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- yueOHbIE ayTUTOPUH JJIs1 IPOBECHUS 3aHATHI JIEKIIMOHHOTO TUIIA;

- yueOHBIC ayIUTOPUU ISl TPOBEICHUS TPYIIOBLIX U HHIWBUyIbHBIX KOHCYJIbTAIIHIA,

- yueOHBIE ayAMTOPUM [UISI TPOBEACHMSI TEKYILIETO KOHTPOJSI M TMPOMEXYTOUHOU
aTTeCTallUu;

- IOMEIIEHUS IS CaMOCTOSTEIbHON pabOoTHI;

- IOMEMICHUS JUIS XpaHEHUs U TPOPUIAKTHUECKOTO OOCITYyKHBAaHUS TEXHUYECKUX
CpenCTB OOy4YEHHS.

CriennaiabHbIe TTOMEIIECHUS YKOMILJIEKTOBAHBI CPEICTBAMHU OOYUYEHUS, CIIYKAIUMHU IS
MIpEACTABICHUS YueOHOW nHpOpMaIiK OONBIION ay TUTOPHH.

[TomemieHust 1Jis CaMOCTOSATENBHON PAOOTHl O0YUYAIOUIUXCS OCHAIEHBI KOMITHIOTEPHOM
TEXHUKOW C BO3MOYKHOCTHIO MOAKIIOUEHUs: K ceTu «VMHTepHeT» M obecrneueHuEeM AO0CTyma K
3IIEKTPOHHOHN MH(OpMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOD:

JotueHT kadenps

PaIMOTEXHUYECKUX CUCTEM, K.T.H. A.B. I'epacumoB

Q0NIACHOCTD, YUEHAsl CINeNneHb U.0. Damunus
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IMpuiaoxenne Ne 1 k padoyeil nporpaMme I CIUATIIAHbI
«MeTtpoJjiorusi, CTaHAapTH3ALUA U cePTH(HUKALUD)

@DoH/1 OLIEHOYHBIX CPEICTB
JJIS1 IPOBEAeHN S TEKYLEero KOHTPOJISl YCIeBaeMOCTH
U MPOMEKYTOYHOM aTTEeCTAIlUM CTYAE€HTOB
o JUCIHHUIIJINHE

1. TunoBbIe KOHTPOJILHBIE 3a]JaHUS M HHbIE MaTePHAJIbI,
HCNOJIb3yeMble B Mpoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

TecThbl TeKyILIET0 KOHTPOJIS

(tect mpoBoaurcs B YK «MetpoJsorus, cranaaprusanus u ceprupuxkanus» B LMS
Moodle)

B rtecrax mpexacraBieHsl 3alaHus A MPOBEPKU 3aKPEIUICHUS] TEOPETHYECKOTO
MaTepuaja 1Mo pe3yjbTaTaM JEKIHH M CaMOCTOSTEIbHOW paboThl oOydaromuxcs. TecTsl
COJICPKUT TEOPETUUECKHE M BBIYMCIUTENIbHBIE BONPOCHL. Kaxplil TECT COAEPKUT BOMPOCHI MO
rpynne paszuenoB, mo 1-3 Bompoca mo KaxaoMy pasneny. OpUEHTHUPOBOYHOE BpeMsl Ha
BBITIOJIHEHHE KaX0ro Tecta coctaBisieT 10 munyT. [lepeyeHb BOPOCOB TeCTa U BPEMS Ha €ro
BBITMIOJTHEHHE MOYKET U3MEHSATHCS ITPU OOHOBJIEHUH T€CTa B HOBOM yUe€OHOM TOy.

[IpaBunbHBIN OTBET oueHuBaerca 1 OamioB, HempaBWiIbHBIA 0TBeT — 0 OamnoB. Eciu
BOIIPOCOM IMPEIyCMOTPEH BHIOOP HECKOJbKUX BapHaHTOB OTBETa, TO Oaul 3a KaKIbId
NpaBWIbHBIM OTBET paBeH 1, [ENEHOM Ha YWCIO TpPaBWIBHBIX BapHaHTOB. BriOop
HENPaBWJILHOTO BapHaHTa OTBETa JaeT OTPULATENbHbIM BKJIaX B Pe3yJbTUPYIOUIMI Oamn 3a
oTBeT. KonruecTBO MOMBITOK BBIMOTHEHUS TecTa — 1 pas.

OrneHKa TeKyIero KOHTPOJIs BBICTABIISETCS IO Pe3yJIbTaTaM BCEX BBIIOJHEHHBIX TECTOB.
[IponyiieHHbIN TECT CUUTAETCS MOTHOCTHIO HEBBITTOJIHEHHBIM. OLIEHKa BBICTABIISIETCS 110
CIIEYIOLIEMY IIPABUILY:

- KOTM4YeCTBO OAJUIOB IO BCeM TecTaM He MeHee 85% 0T MakCHMaIbHOTO YHclia 0alioB
COOTBETCTBYET OLIEHKE «OTJIIMYHO»;

- Konu4ecTBO 6amioB 1o BceM Tectam oT 60% 10 85% oT MakcMManbHOTO YKCIia OaJlIoB
COOTBETCTBYET OLIEHKE «XOPOIIO»;

- Konu4ecTBO 6amioB 1o BceM Tectam oT 30% 10 60% oT MakCHManbHOTO YKCIIa OAJIIOB
COOTBETCTBYET OLIEHKE «yJOBJIETBOPUTEIBHOY;

- KOTM4ecTBO 0A/UIOB MO BceM TecTaMm MeHbine 30% oT MaKCHMMaIbHOTO YHCIia 0alioB
COOTBETCTBYET OLIEHKE «HEYAOBIETBOPUTEIBHON.

IIpuMepHBIE BOIIPOCEHI TECTA:

Bompoc 1. Beibepure npaBuibHOE onpeaeieHue st noHstus "Metoa uamepeHus"

1) mpueM uiaM COBOKYMHOCTb MIPUEMOB CPaBHEHUS U3MEPSEMOM BEITMUHUHBI C €€ €AUHUIIEH WIn
COOTHECEHMS CO IIKAJIOM;

2) ABIE€HUE MAaTEPUAILHOTO MHPA, MI0JI0KEHHOE B OCHOBY U3MEPEHNS;

3) yCTaHOBJICHHAs JIOTHYECKas TTOCIICIOBATEILHOCTh ONEpalluid U TTPaBUJI TIPU U3MEPEHUH,
BBITIOJTHEHHE KOTOPBIX 00eCIeYnBaeT MOyYeHNE PEe3yIbTATOB U3MEPEHUH.
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Bompoc 2. BeiOepuTe KaTeropuo, K KOTOPOH OTHOCUTCS IOIPEITHOCTh U3MEPESHHUS HAIIPSOKEHHUS,
BbI3BaHHAS OTBETBIICHUEM YaCTH TOKA M3 IICIH B BOJLTMETD BCASACTBUE KOHECYHOTO BXOJHOTO
CONPOTHBJICHUS

1) meTonnueckas;

2) BHEIIIHSIS,;

3) MHCTpyMEHTAIbHAS;

4) cyOBbeKTUBHASI.

Bompoc 3. IIpousBoauTcs H3MEpEHNE CHJIBI TOKA aMIIEPMETPOM ¢ IPUBEICHHON MOTPENTHOCTHIO
0,2%. Ilpenen n3mepenns - 10 MA, n3MepenHoe 3Hauenne coctapisieT 3 MA. Kakoe 3Hauenue
HMMEET I'PAaHMIIA TOIPEMHOCTH M3MEPEHHUA? 3HaUYEHNE BBEAMTE C TOYHOCTBIO JIO THICSYHBIX JIONEH
MmunamMnepa (Hanpumep 0,.007)

Bonpoc 4 Bribepute 0/1Hy WM HECKOIbKO METPOJIOTHYECKUX XapAKTEPUCTHK ICKTPOHHO-
Jy4eBOro ociuuiorpada, KOTopble YYUTHIBAIOTCSA IPU PacyeTe JIOBEPUTEIbHON TPaHULIb]
HOTPEIIHOCTH U3MEPEHUS AMIUIMTY/Ibl CHHYCOMJIAIbHOTO CUTHANA.

1) akTUBHOE BXOJJHOE COIPOTHUBIICHUE;

2) morpemHocTb Ko3ppuineHTa pa3BepTKH;

3) BenmuumHa BBIOpOCA MEPEXOHON XapaKTEPUCTHKH,

4) 3Havyenue ko3 (HuIMeHTa OTKIOHEHHUS;

5) paboyas mosioca 4acToT;

6) MOTPEIIHOCTh CUTHAJIA KanopaTopa.

Bormpoc 5 Kakas cTpyKTypHas cxeMa IOCTPOSHHUS BOJIBTMETPA MEPEMEHHOT0 TOKa 00eCcTIeunBaeT
BBIIIOJHEHUE U3MEPEHUN B IIUPOKOM MMOJIOCE YACTOT?

1) cxema Tuna "ycuiauTeNnb - JETEKTOpP";

2) cxema Tura "MeTeKTop - YCUIUTENb";

3) yacTOTHBIE CBOMCTBA BCEX CXEM OJIMHAKOBBHI,

4) TUT CXE€MBI OTCYTCTBYET B CITUCKE OTBETOB.

Bonpoc 6 Kak obecrnieunBaercs BblIEICHHE CIIEKTPAILHBIX COCTABISIONINX HA PA3HBIX YacTOTAX
B aHaJIM3aTOPe COEKTPa NOCAe0BATEIbHOTO THHA?

1) 3a cueT KOMMYTallUK CUTHAJIA Ha pa3Hble (PUIBTPHI, HACTPOESHHBIE HA Pa3HbIE YaCTOTHHIE
JYama3oHbl;

2) 3a cueT HeMPEPHIBHON MEPECTPONKH TOJIOCHI TTPOITyCKaHus (UITBTPa;

3) 3a cyeT HEeMPEePHIBHOTO C/IBUTA CIIEKTPA MO YaCTOTE M (PUIBTPAIIMU OJTHON YaCTOTHI;

4) 3a cyeT pa3HOTO BPEMEHH 3aJIeP’KKH Pa3HbIX CHEKTPAIbHBIX COCTABISIONIUX B (PUIBTpE.

Bompoc 7 PaccunTaiiTe rpaHuIly MOTPENTHOCTHA M3MEPEHHS YaCTOTEI METOJIOM JHCKPETHOI'O
cuera. M3MepeHnoe 3HaueHne 4acToThl f =3 MI 11, OrpeIIHOCTh YaCTOTHI OIIOPHOr0 reHepaTopa
0=2-10"° Bpewmst cuera T = 0,1 c. 3HaYeHHE OrPEITHOCTH BBECTH B | epriax, 3HaAYCHHS
norpemnocTed mo 'OCT He OKpYINIST.

Bormpoc 8 BriGeprTe HCTOYHUKU TOTPEITHOCTEH, KOTOPBIE OTHOCSTCS K M3MEepeHuto (ha3oBoro
CIBHUTa METOJIOM NPeoOpa3oBaHusl B MOCTOSHHOE HANPSIKEHHUE

1) macmrab cetku ocumiiorpada;

2) HeCTaOMIILHOCTH OTMIOPHOTO TEHEPATOPA;

3) ciydaliHasi HOTPEIIHOCTD CUETA,

4) KOHEYHasl MUPHHA JTy4a ocuuiorpada;

5) HeCcTaOMIBHOCTh HCTOYHUKA ITUTAHHMS;

6) HEUJICHTUYHOCTHh (POPMUPYIOLTUX YCTPOUCTB.
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HpaBI/IJIbeIe OTBETHI HA BOIIPOCHI TECTa

Bonpoc Ne | Bapuant Bonpoc Ne | Bapuanr
OTBETa OTBETa
1 1 5 2
2 1 6 3
3 0,02 MA 7 16,0 I'u
4 4,5,6 8 5,6

JJoMalmHssi KOHTPoOJIbHAsA padoTa
(nposepka cipopmuposannocmu OIIK-2, unouxamop UJ-OIIK-2.2)

IIpumep 3axanus
BrimoaauTh

00pabOTKy  pe3yJbTaTOB  MPSMBIX  MHOTOKPAaTHBIX  HM3MEpPEHUU
anekTpudeckoro conpotusienus corinacHo I'OCT 8.736-2011.
Pe3ynbratel n3MepeHuii MpeACTaBICHBI B TAOIHUIIE

Ne R, kOm Ne R, kxOm Ne R, kxOm Ne R, kOm
1 17,4 6 18,6 11 17,1 16 16,2
2 16,4 7 25,0 12 17,9 17 16,4
3 15,9 8 17,6 13 16,8 18 20,4
4 18,0 9 19,3 14 17,8 19 18,7
5 16,5 10 19,7 15 17,9 20 16,5

Ha stane noaAroToBKu M3MEpEeHU UCKIIOYAEMbIX CHCTEMAaTHUYECKUX MOTPEIIHOCTEN HE
BBIAIBJICHO. KO.HI/I‘-IGCTBO HeI/ICKIIIO‘IéHHBIX CUCTEMATHUYCCKHUX HOI‘pGHIHOCTGfI I/IBMGPGHHﬁ paBHO
TpEM.

1. 1,5 kOwm.

2. 1,0 kOm.

3. 0,9 kOwm.

[IpaBuna BBICTABJIEHUS OLICHKH 10 PE3VJILTATAM JOMAIIHEN KOHTPOJIbHON paOOThI:

[Io pe3ynbpraTaM BBINOJIHEHUS JIOMAlIHEW KOHTPOJBHOH pabOThI  OIICHHUBACTCS
CIOCOOHOCTH 00YYaIOMIUXCS BBIOJIHATH 00paboTKy pesyibraTtoB usmMeHenuit mo 'OCT P 8.736-
2011. IIpoBoauTcsi OLIEHKA MPaBUJIBHOCTH BBINOJHEHUS Kakaoro aeucrsud. IIpaBuiabHOCTBH
Ka)J10T0 JeHCTBUs olleHuBaeTcs 1-m OamtoM. Hannume ommOKy npu BEINOJIHEHUH KaKOro-1100
neiictBust — 0 OasIoOB, IPU ATOM JUISl TOCIEAYIOMIMX IEHCTBUIA OMIMO0YHO MMOJTyYeHHOE 3HAaUCHUE
IPUHUMAETCS B KAUECTBE NMPaBHIILHOTO.

OTnenpHO OLIEHUBAEMBIMHU JEHUCTBUSMMU SIBIISIFOTCSL:

1) BeIUMCIIEHHE CPEAHErO apu(PMETHUECKOTO 3HaUEHUsI U3MEPEHUI;

2) BBIYUCIIEHUE CPEHETO KBAAPATUUYECKOIO OTKIOHEHUS U3MEPEHMUI;

3) BBIYMCIIEHHE CPEHETr0 KBAJPAaTHUECKOr0 OTKJIIOHEHUS CPEAHEr0 apu(pMETHUECKOTO;

4) BBIYMCIICHHE CTATUCTHK IPOBEPKHM Ha HaTU4uMe TpyObIX MOTPEIIHOCTEH, KaKaas
OTJEIIBHO;

5) ompeneneHue TIPAaHUYHOTO 3HAYEHUs Ui TPOBEPKM Ha
MOTPEITHOCTEH U peIICHUE O HATMIUU TPYOBIX MOTPEIIHOCTEH;

6) BBIUMCIIEHUE CTATUCTUKY JJIsl IPOBEPKU BUAA 3aKOHA PAcIpeAesICHUs 110 KpUTEPHIO 1;

7) onpeneneHre KpUTHUECKUX 3Ha4eHUHN AJIs MPOBEPKU BHUJA 3aKOHA paclpesieeHus 1o
KPUTEPHUIO |1 U perieHne o BHIIIOJHEHUH KpUTepus 1;

8) BbIUKCIIEHHEe MacITaOHOTO KOd((HIMEeHTa M CTATUCTUKY IS IPOBEPKU BHJIa 3aKOHA
pacnpenesneHus o KpuTepuio 2;

9) onpenenenre KPUTHUECKUX 3HAYEHUIN AJI MPOBEPKU BHUJA 3aKOHA paclpesieeHus 1o
KPUTEPHUIO 2 U PEIICHUE O BBIIIOJHEHUU KPUTEPUS 2;

HAIMYHE TpyOBIX
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10) onpenenenue kodpunnrenTa CThIOICHTA;

11) BeIuMCIIEHNE NOBEPUTENBHOM I'PaHMIIBI CITy4aliHOM MOIPEIIHOCTH;

12) BBIYMCIICEHUE TPAHUIIBI/TOBEPUTEIIBHOW TPAHUIIBI HEUCKITIOYEHHOW CHCTEMATHYECKON
HOTPEIIHOCTH;

13) Berancnenne CKO HEUCKITIOUEHHON CHCTEMAaTHYECKOW MOTPEITHOCTH;

14) Beruncnenne CKO cymmapHO# NOrpenIHOCTH;

15) BbIKCIEHHEe MacITaOHOTO KO PHUITMEHTAa CYMMapHOW MTOTPEITHOCTH;

16) BeIuMCIIEHNE CYMMapHOW JOBEPUTENBHON I'PaHUIIbl IOTPELIHOCTH;

17) mpaBuILHOCTH BBIOOpA (JOPMBI IIPEICTABIICHUSI PE3YJIbTATA;

18) cooTBeTcTBUE MpeacTaBiIeHus pesynbrata TpedoBanusm ['OCT 8.736.

MaxkcumanbHOe KOJIMYECTBO OAJJIOB IO MTOTaM JOMAIIHEH KOHTPOJIbHOW paboThl — 18
0auIoB.

KonnyectBo 6amioB 17-18 cOOTBETCTBYET OLIEHKE «OTIMYHOY», 11-16 GamnoB — oleHke
«xopomo», 6-10 0amaoB — OIEHKE «YIOBJICTBOPUTEIHLHO», MeHee 6 O0auioB — OIICHKE
«HEYIOBJIETBOPUTEIBHOY.

JlabopaTopHbie padoThI
(nposepka cpopmuposannocmu OIIK-2, unouxamop HJ]-OIIK-2.1 6 uacmu ucnoav308anust cpedcma
usmepenuti u M/{-OIIK-2.2; nposepka cghopmuposannocmu OIIK-3 unouxamop HJ]-OI1K-3.2)

3amaHus Ha BBIMOJTHEHHE JaOOpaTOPHBIX pabOT YCTAaHOBIEHBI B METOJUYECKUX
yKa3aHMUSIX MO UX BBINOJIHEHUIO. MeTonudeckue yKa3aHHsl BbIAAIOTCS OOydYaromuMmcs B
MEYaTHOM BHJE TMPH OYHOM TIOCEHICHMH JaOOpaTOPHBIX 3aHATUA M Pa3MENIAlOTCS B
anexktpoHHoi popme B DYK «Metponorus, ctangaptusaius u ceptudukanus» B LMS Moodle.

[lepeuenb 1a00paTOPHBIX pabOT BKIIOYACT:

— maboparopHasi pabora Nel «M3yuenue ocimuiorpadga W H3MEpPEeHHUE TAPAMETPOB
CUTHAJIOBY;

— maboparopHast pabota Ne2 «/3ydeHne aHanm3aropa CeKTpa U U3MEPEHHUE TTapaMeTPOB
CUTHAJIOBY;

— maboparopHas pabota Ne3 «3mepeHne 4acTOTh».

[To pe3ynbpTaraM BBINOJHEHHUS J1a0OpPATOPHBIX pabOT OGOpPMIIAIOTCS OTYETHI. Taxxke
MIPOBOJIUTCS coOeceoBaHUE, B X0JI€ KOTOPOTO 0oOydJarolniuecsi OTBEYaloT Ha BbIOOpouHbIe (3-4)
KOHTPOJIbHBIE BOIIPOCHI 10 TEOPETHUECKOMN YacTH 1abopaTOpHON pabOTHI.

3a  BBINIOJIHEHWE  KaXJOW  JIaOopaTopHOM  pabOThl  BBICTABISETCA  OIICHKA
(«HEYTOBIETBOPUTEIHHO», «YIOBIETBOPUTEIHHO», «XOPOIIO», «OTIAMYHO»). OIleHka 3a
71a00paTOPHYIO0 pabOTy COCTOUT M3 OIIEHKH OTUYETAa M OLICHKU OTBETOB B XOJI€ COOECEIOBaAHUS.

OreHka 3a oT4yeT 0 JabopaTOpHOil paboTe BHICTABISIETCS 110 CIEAYIOIIEMY KPUTEPHIO:

— coJiepKaHue OT4YeTa MOJHOCThIO COOTBETCTBYET TPEOOBAHUS COIEPKaHUS PaOOTHI;

— MPaBUIBHOCTh PacyeTa COCTABJISIFOIIMX MOTPEIIHOCTEH U CyMMapHOU MOTPEIIHOCTH B
COOTBETCTBUU C BUJIOM U3MEPEHHUS U TUTIOBOM METOIMKOM 00pabOTKH pe3yIbTaToB;

— TIPEeJCTaBIICHUE PE3yIbTATOB U3MEPEHUIN COOTBETCTBYET TPEOOBAHUS TUIIOBBIX METOIHUK
00pabOTKH Pe3yIbTaTOB.

[TpaBmibHOE 0opMiIeHHE OTYeTa ¢ | ¥ 2 MOMBITKUA COOTBETCTBYET OLIEHKE «OTIIMYHOY, C
3 1 4 — olleHKE «XOpouo», ¢ 5 — 7 — OLIEHKE «YJOBJIECTBOPUTEIIBHO», B OCTAJIbHBIX CIydasX —
«HEYIOBIETBOPUTEITHHO.

Onenka cobOeceqoBaHUS MO TEOPETUUYECKOW YAaCTH BBICTABISETCS B COOTBETCTBUU CO
CIIEYIOIIMMH KPUTEPUSIMU:
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Kpurepuit OrneHKa OrneHka OrneHKa
OLICHUBAaHUA y,Z[OBJIeTBOpI/ITe.HBHO XOpOH_IO OTJIMYHO
[TomHoTa OTBeTa Ha | —OAWMH W3 BOIPOCOB | — OMH M3 BOIPOCOB | BCE BOIIPOCHI

BOIIPOCHI PACKpBIT TMOJHOCTBIO, | PACKPBIT PACKPBITHI
OCTQJIbHBIC BOTMPOCHI | TOBEPXHOCTHO, MOJTHOCTEIO,
paCKpI:ITBI OCTaJIBHBIC BOHpOCBI
MMOBEPXHOCTHO; PaCKpBITHI
— OJIUH W3 BOMPOCOB | MOJHOCTHIO;

PacKpBIT —TI0 BCEM BOIIpOCaM
MOBEPXHOCTHO, MO | pacKpbITa  OCHOBHAs
OCTQJIBHBIM BOIIPOCaM | CYyTh, YIYIICHBI
paCKpI:ITa OCHOBHas | HC3HAUYUTCIIBHBIC
CyTh JeTanu

HpaBI/IJII:HOCTI: OTBGTBI Ha BOHpOCBI OTBE€TBI HaA BOHpOCBI OTBC€TBI Ha BOHpOCBI

OTBETOB Ha BOTIPOCHI | HE coJIepXkaT | He colepkaT OIIMOOK | He couepkaT OUOOK
CYH_IGCTBGHHBIX 501058 OLHI/I6KI/I
OIHOOK, €CThb | UCTIPABIICHBI o
OMOKK B JETajsX, | pe3ysibTaTaM
KOTOPBIE  OCTAIOTCS | YTOUHSIOIIHNX
HCITIOHSITHBI CTy,Z[eHTy BOHpOCOB TOJIBKO
o pe3yabTaTaM | 4aCTUYHO
YTO‘-IH}IIOH_II/IX
BOITPOCOB

2. Cnucox BONPOCOB U (MJIM) 32JaHUIH ISl IPOBEJACHUS MPOMEKYTOUYHOM aTTeCTAlUMN

CnucoK BONPOCOB K IK3aMeHYy

. OcnoBbl MeTpostorun. Paznenst merpostornn. OCHOBHBIE IOHATHUS U OIIPEIEICHHUS.
. Omnpenenenune usmepenus BenuuHbl. Kiaccuduxanus BUI0B U3MEpEHUi.

. Ompenenenue cpencrBa usmepenuii. Kimaccudukarus cpeicTB U3sMEpeHUH.

1
2
3. Omnpenenenune metona usmepennii. Kimaccudukariys METO10B U3MEPEHUI.
4
5

. Ilonstue sranona BenumumHbl. DyHKIMH 3TamoHOB. OOmas KiacCcUUKAIUS ITaJOHOB.
CXGMa Hepe;[atm pa3MepOB CIAWHUIl BEJIMYUH.
6. Ilorpemnoctn u3mepenuit. OnpeneneHre U KiiacCu(PUKaIUK MOTPEITHOCTEH.

7. CucremaTndeckue MOrpCIIHOCTH. OHpGI[eJIeHI/IC. MGTOI[I:I BBISIBJICHHUSA CUCTCMATHYCCKHUX

8.

9.

norpemHocTel. MeToapl CHHKEHHSI BIMSHUS HEHUCKIIOYEHHBIX CHUCTEMaTUYECKHUX
IIOTPELIHOCTEM.

Cnyuaiinble morpemHocTd. OnpeaeseHne. AHAUIMTUYECKOE MPEICTaBICHUE M OIECHKA
JIOBEPUTENBHBIX I'PAaHUL] CIyYalHBIX MOrpemHocTeil. OCHOBHBIE 3aKOHBI PAacIpeAeIcCHUS
CIIyYalHBIX MOTPEITHOCTEN.

[TorpemHocTu cpencts u3MepeHuil. MeTroasl HOPMUPOBAHUS IOIPEIIHOCTEM CPEICTB

n3MepeHuil. Kiaccel TOUHOCTH CpeICTB U3MEPEHUI.

10. O6paboTka pe3ynbTaTOB MPSMBIX MHOTOKpAaTHBIX H3MepeHuil. Ilopsmox o6paboTku

11. O6pabGoTka pe3ysnbTaTOB TMPSAMBIX OIHOKPATHBIX HW3MEPEHUH.

pe3ynbTaToB u3mepenuit cornacao ['OCT P 8.736-2011.

OueHka 3HA4YeHUS
u3MepsieMol  BeNWYMHBL.  Pacyér  OBEepUTENbHBIX TPaHUIl U  CTaHAAPTHBIX
HeonpeaenéHHocTel norpemHoctel cornacHo PMI™ 50.2.038-2004.

12. O6paboTka pe3yiabTaTOB KOCBEHHBIX H3MepeHHi. OleHka 3HAYCHUS H3MEpsSeMOit

BEJIMYMHBI. Pacu€T noBepuTeabHBIX IpaHull norpemuoctei cornacio MU 2083-90.
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13. O0mue BOMPOCHI HW3MEPECHHS HANMPSHKEHUS W CHIBI AJICKTPUYECKOTO TOKa. Buibl
U3MEPSAEMBIX IapaMeTPOB IOCTOSHHOTO M TepeMeHHOro Toka. KoahduuueHTs
aMIUTUTYABl U (POPMBIL.

14. YcTpolCTBO M NPUHLMI JEMCTBHUSI 3JIEKTPOHHBIX BOJBTMETPOB IIOCTOSIHHOIO U
MEPEMEHHOT0 ToKa. PasHOBUIHOCTH ITpeoOpazoBaTeneil MeKTPUIECKOro TOKa.

15. Pe3oHaHCHBIN U TE€TEPOAMHHBIN METOJbl U3MEPEHUS YacTOThL. Y CTPOWCTBO M MPUHLUI
JEHCTBUSI 4aCTOTOMEPOB. OLlEeHKa NOTPEIIHOCTY U3MEPEHHUSI YaCTOTBHI.

16. 3mepenue 4acToTsl U HHTEPBAJIOB BPEMEHH METOJIOM TUCKPETHOTO CUéTa. Y CTPONCTBO
U TOPHUHIMUIN JEUCTBUS DIIEKTPOHHO-CUETHOTO dacToTomepa. OLEHKa MNOrpemHoCTH
M3MEpPEHUS YaCTOTBHI.

17. Knaccudukanus ocuuiorpadoB. YHUBEpCATbHBIN aHATOTOBBIN octiiiuiorpad. O61acTsh
IIPUMEHEHHUs. Y CTPOUCTBO U NMIPUHLUII JEHCTBHUS.

18. Knaccudpukamus  ocummiorpadgoB.  Crpobockommueckuit  ocumiuiorpad. Oo6mactb
IIPUMEHEHHUs. Y CTPOUCTBO U NMPUHLUII JEHCTBHUS.

19. Knaccudpukamus  ocumwiorpadoB.  YHHBEpCalbHBIH  muUpoOBOM  ocumuniorpad.
YCTpOUCTBO U IPUHLIAIL JEHCTBHUS.

20. OCHOBHBIE ~ METPOJIOTHYECKHE  XAPAKTCPUCTUKH  AHAJIOTOBBIX U IU(POBBIX
ocumitorpagdos.

21. Knaccudukanust aHaiM3aTOpOB  CIEKTpa. AHAJIOTOBBIE  aHAJIM3aTOPhl  CIEKTpa
(GWIBTPYIOIIET0 THUMA MapajuIeIbHOTO M IOCJIEAOBATEIFHOTO IMPHHLIUIA JICHCTBHSL.
Y CTpolcTBO ¥ MPUHIUIT JICHCTBUA.

22. Knaccudukanus aHamu3aTopoB crekTpa. LludpoBble BBIUNCIHUTENbHBIE aHATU3ATOPHI
crekTpa. Maremarudeckuil anmapar  BBIYMCIUTENBHBIX  AHAIM3ATOPOB  CIEKTPA.
Y CTpOUCTBO U IPUHLIAIL JCHCTBHUA.

23. OCHOBHbIE METPOJIOTUYECKUE XAPAKTEPUCTUKU aHAIOTOBBIX U IU(POBBIX aHAIU3ATOPOB
CIIEKTpa.

24. Usmepenne  ¢azoBoro  capura  (pasHoctd  (a3)  ocmmwuiorpaguueckumM U
KOMIICHCAIIMOHHBIM MeTo1aMU. OIeHKa MOTPEITHOCTH U3MEpeHUs (ha30BOr0O C/IBUTA.

25. Usmepenne ¢azoBoro casura (pazHoctu (a3) Meromgamu mnpeodpazoBaHus (Pa3oBOTO
CIABUTAa B HUMIIYJIbCBI TOKa U JHUCKPETHOrO CY€Ta. YCTPOWCTB U IPUHLMI ACHCTBUSA
HU3MEPUTEIIS pa3HOCTH (a3.

26. Metoab! n3Mepenust noraomEHHon MomHoctTh CBY curHanos. YCcTpoicTBO M NPUHIMIT
JEUCTBUS U3MEPUTENEH MOTJIONEHHONW MOIIHOCTH.

27. Metoap! usmepenus npoxonsduieii MomHoctd CBY curnanos. YcTpoHCTBO M NPUHLMI
JIEUCTBUS U3MEPUTENICH MPOXOAAIIEH MOITHOCTH.

28. 3mepenre  mapaMeTpoB  JNEKTPUUYECKUX  Iened  (COmpoTUBIEHUE,  EMKOCTb,
UHAYKTUBHOCTH) METOJIOM BOJIbTMETpa-aMIiepMeTpa. Y CTpONCTBO U MPUHIUI JEHCTBUS.
OneHka CUCTEMATUYECKUX MTOTPEIIHOCTEN METOAA.

29. I3mepenre  mapaMeTpoB  IJNCKTPUYECKUX  Iiened  (compoTuBiieHHEe,  EMKOCTb,
WHIYKTUBHOCTb)  MOCTOBBIM  METOJIOM. YCTPOWCTBO M  MPUHLMN  JACUCTBUS
HEYPABHOBEIIECHHOTO Y YPaBHOBELIEHHOTO MOCTA.

30. Usmepenue  mapamMeTpoB  SJEKTPUYECKUX  Liered  (COMPOTUBIIEHHE,  EMKOCTb,
UHAYKTUBHOCTh, JOOPOTHOCTH) pPE30HAHCHBIM METOAOM. YCTPONCTBO M MPUHIUI
JeCcTBUS U3MEPUTEIIS JOOPOTHOCTH.

31. Ismepenne  mapamMeTpoB  DJEKTPUYECKMX  IIeTed  (CONMPOTHUBIICHHE,  EMKOCTb,
WHAYKTUBHOCTh) IU(POBOH MeTOoHOM. YCTpOHCTBO M mpuHIMN aAeicTBus. OleHKa
MOTPEIIHOCTH U3MEPEHUS apaMeTpoB HU(POBBIM METOOM.

32. U3mepenue HanpsHKEHHOCTH 3JEKTPOMArHUTHBIX MOJIEW METOJIOM 3TajJOHHOW aHTEHHBI U
STAJIOHHOTO MOJIA. Y CTPOMCTBO M MIPUHIUIT IEUCTBUSI U3MEPUTEIICH.

33. ABromaru3zanys ~ JIEKTPOpAAMOU3MEpEeHUil.  3agaud  aBTOMaTu3alud.  MeToJbl
aBTOMaTHU3alUH.
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34. ABToMaTu3anus

3IIEKTPOPATUOU3MEPEHUN.

OcCHOBHEIE

ABTOMATU3UPOBAHHBIX CPEJCTB U3MEPECHUI
35. Cranpaptuzanuusi. OCHOBHBIE MOHATHUA U onipeneneHus. Llenu u 3agaun craHIapTU3alui.
Buzsl 1 MeToabl cTaHAApTU3ALUN.
36. Ceprudukanms. Buasl 1 MeToapl cepTHHUKAIIH.

ApPXUTEKTYPHI

MTOCTPOCHHUSI

HpaBI/IJIa BBICTABJICHHUA OLICHKH HA 3K3aMCHE.

Ornenka 3a sk3aMeH (pOpMUPYETCS U3 PEe3yNIbTaTOB TEKYIEH aTTecTallud U OLIEHWBAHUS
OTBETOB Ha BOIPOCHI SK3aMEHAIIMOHHOTO Oujera. Pe3ynbpTupyromias OIEHKa BBIYHCISETCS B

BUIEC B3BEIICHHOU CYMMEI

OILIEHOK.

Bec omeHok Tekymiel arrectanuu

9K3aMEHAIIMOHHBINA OHUIIET IMEET CIICIYIOIINE 3HAUCHUS:
— OIIEHKA TECTOB TeKyIIero kontpossa — 0,1;
— OLIEHKA BBITIONTHEHUS IOMAIlIHEH KOHTPOIbHOHI padoThl — 0,15;
— OIICHKA BBITIOJIHEHHS JIA0OpaTOpHBIX padoT — 0,15;
— OLlIEHKa OTBETA Ha dK3aMeHaMOHHbBIH OmieT — 0,6.

N OTBE€Ta Ha

B sK3aMeHanmoHHbIe OMIIET BKIIFOYAETCS [Ba TEOPETUYECKUX Bormpoca. Ha moaroTosky k
OTBETY JaeTcs He MeHee | yaca.

HO nroramM OTBETa Ha BKBaMeHaHHOHHBIﬁ 6I/IJIGT BBICTABJIACTCA OJHA HW3 OICHOK:
COTIUYIHOY, «XOPOIIIOY, KYIOBICTBOPUTEIHLHO» WU «HEYIOBICTBOPUTEIHLHO.

OI.[GHI/IBaHI/Ie OTB€Ta Ha BOHpOCBI
CJICIYIOIIUM KPHUTEPHUSIM:

9K3aMCHAIIMOHHOT'O ouiera MMPpOBOAUTCA  II0

Kpurepuit OneHKa OrneHka OrneHKa
OLCHHUBAHUA YAOBJICTBOPUTCIILHO Xopomo OTJINYHO
[lonmHoTa oOTBETa Ha | —OIWMH W3 BONPOCOB | — OIUH M3 BompocoB | O6a BOIIpOCa

BONPOCHI OuieTa PACKpBIT TMOJHOCTBIO, | PACKPBIT TOJIHOCTBIO, | PACKPBITHI
BTOpOl BONPOC HE | IO BTOPOMY BOIPOCY | MOJIHOCTHIO,
PacKpbIT packpbiTa  OCHOBHas
— 110 000MM BOIIpOCaM | CyTh Oe3 eTaneil.
packpbiTa  OCHOBHas | — 10 0OOMM BOIIpOcaM
CyTb 0e€3 W3JI0XKEHHS | pacKphiTa  OCHOBHAS
JeTanen CyTb, YITYLIEHBI
HE3HAYUTENbHbIE
JeTaIN
HpaBI/IJII:HOCTI: OTBeTHl Ha BOIIPOCHI | OTBCTHI Ha BOIIPOCHI | OTBCTBI Ha BOIIPOCHI

OTBETOB Ha BOIPOCHI | HE COJICPIKaT | HE CojepraT OIIMOOK | He cojAepkaT OIMHOOK
omiera CYIIECTBEHHBIX WU OILIMOKY | WIIH HEOOIBIIIOE
OIHOOK, €CTb | UCTIPABIICHBI IO | KOJIMYECTBO OIIHOOK
OMMOKKA B JETANAX, | pe3yibTaTaM UCIIPABIICHBI 110
KOTOpPBIC  OCTAIOTCS | YTOUHSIOIINUX pe3ynbpTaraM
HETMIOHSTHBI CTYJICHTY | BOIIPOCOB TOJIBKO | YTOYHSIOIINX
o pe3ynbTaraM | YaCTUIHO BOTIPOCOB
YTOYHSIOITIX
BOIIPOCOB
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Kpurepuit Orenka Oruenka Orenka
OLICHUBAHUS YAOBJIETBOPUTEIBHO XOpOIIIO OTJINYHO
OtBeTsl Ha | Bonpoc noHAT | Bonpoc noHsT | Borpoc IIOHAT
JOTIOJTHUTEIIbHBIE MIPaBUJIBHO, JIaH | MIPaBUJIBHO, JIaH | IPaBUJIBHO, JaH
BOIIPOCHI  (SIBIISIETCS | OTBET, OTBET, MPaBUJILHO | TTOJIHBIN BEPHBII

aJIbTEPHATHUBOMN PACKpPBIBAIOIINN CYTh | pACKPBIBAIOIINN CYTh | OTBET,
UCIIPaBJICHUIO BOIIpOCa, HE | 3aJJaHHOTO0  BOIIPOCA, | COOTBETCTBYIOIINI
OIMOOK B OTBETE Ha | COAEp KAl HO YIIYIIEHBI | BOIIPOCY
OCHOBHBIE BOIIPOCHI) | CYLIECTBEHHBIX HEKOTOPBIE
OmHMOOK. CYIIIECTBCHHBIC
JeTaIN
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IMpuiaoxenne Ne 2 k padoyeid mporpaMme I CIUATIIAHbBI
«MeTtpoJjiorusi, CTaHAapTH3ALUA U cePTH(HUKALUD)

MeTonnquKne YKazaHud 1JI CTYACHTOB 110 OCBOCHHIO TUCITUIIJIUHBI

OcHoBHOI (GopMON H3IIOKEHHUST Y4eOHOro Marepuaia mo auciuruimHe «Metposorus,
CTaHAapTH3alUsl U CepTU(UKANMS SBISAIOTCA JEKIUUA. Ha JEeKIMsaX u3IararoTcs KIHYeBbIC
ACMeKThl U3y4aeMbIX BONPOCOB JHUCLHUIUIMHBI, OJHAKO 00BEM JIEKIUI HE MO3BOJSET B MOJTHOU
Mepe U3JIOXKHUTh B TOINHOM oObeme. I[losTomMy oOywaromumcsi HEOOXOIUMO B paMmKax
CaMOCTOSITEIbHOW pabOThI MMOBTOPHO Pa3o0paTh MaTepua JEKIM ¢ UCIIOIh30BaHUEM YUCOHOU
autepaTypbl. CaMOCTOSTENIbHOE TOBTOPEHHE MaTepralia, PACCMOTPEHHOTO Ha JIEKIIUHU, SBIISCTCS
HEOOXOJUMBIM YCIIOBHEM [UJISl YCIEIIHOTO BBIMOJHEHHS TECTOB TEKYIIEro KOHTPOJIS.
Brimonnenue TectoB npousBoautcs B YOK «Metpomnorusi, CTaHIapTH3aIMS U CepTUDUKANS B
LMS «Moodle». J[loctym K TectaM OTKpBIBaeTCA IMpenojaBaTeeM TIOCie HU3YUYEHUs
COOTBETCTBYIOIIUX TEM JUCITUTLIAHBI.

JloMammHsisi KOHTpOJbHash padoTa OpHEHTHpOBaHa HA OCBOEHHE OO0YYarOIIMMHCS
METOJUKH OOpabOTKM pEe3yNbTaTOB MPSMBIX MHOTOKPATHBIX H3MepeHuid. [Ipu BBIMOTHEHHUU
KOHTPOJIbHOM paboThI ciemyeT cTporo cienoBath metoauke o ['OCT P 8.736-2011, ocranbhbie
ydeOHbIe MaTepHalbl CIEAyeT paccCMaTpUBaTh KaK BCIIOMOTAaTeNbHbIC. BRITIONHEHUE TOMAaITHEH
KOHTPOJIbHOM paOOThl MpenrnoyiaraeT BBINOJIHEHWE OOJbIIOro o0beMa MaTeMaTH4YeCKHX
BBIUMCJICHHUM, TOATOMY PEKOMEHIYETCS HCIIOJIb30BAaTh CPEACTBA BBIUMCIUTEIHLHOW TEXHUKU U
nporpammHoe obecrieuenue st 00padoTku maccuBoB ngaHHBIX (Microsoft Office Excel, Libre
Office Calc, Mathworks Matlab, GNU Octave, Wolfram Matematika unu apyroe). Pemienue
KOHTPOJIbHON pabOThI TOHKHO OTPaKaTh BCE ATAMbl 00pa0OTKH (OIIEHUBAEMbIE TPOMEKYTOUHBIC
3Tamnbl PEIICHHs IMEPEYHCICHBl B COOTBETCTBYIOUIEM paszene (OHIA OLEHOYHBIX CpPEICTB,
npunoxenue 1 k PI1J mo nuctunmune).

JlaboparopHbie pabOTHI MPOBOJSATCS B OYHOM (popmare, IS UX YCIEUTHOTO BBIMOJTHEHUS
ClIeyeT peryispHo rmocemars 3aHATusd. llpu o0paboTke pe3yabTaTOB H3MEpPEHUi 1o
1abopaTopHEIM paboTaM CleayeT PyKOBOJCTBOBATHCS TUIIOBBIMH METOJIMKaMU coriacHo PMI
50.2.038-2004 1 MU 2083-90. Otuetr o mabopatopHOil paboTe JOKEH COIAEPIKATh OMUCAHUE
BCEX MPOMEKYTOUYHBIX BBIYHUCICHHI, Y4TOOBI MMENach BO3MOXKHOCTH OIICHHUTH MPaBUILHOCTH
o0paboTku wu3MmepeHuii. @dopma mNpeACTaBlIE€HUS pPE3yNbTaTOB JOHKHA COOTBETCTBOBATh
yKa3aHHBIM TUHOBBIM MeToaukaMm. OQopmiieHHe 3JIEMEHTOB OTYEeTa MO JIAbopaTopHOU padoTe
noJpKHO cooTBeTcTBOBaTh TpeboBanusM ['OCT 7.32-2001 «Otuer o HUP. Crpykrypa u
npaBuia opopmieHHs» (B YaCTH CTPYKTYpHOTO JejieHus, O(opMiIeHHs TeKCTa, TaOuiL,
pucyHkoB u Gopmyin). M3 CTpyKTYpHBIX 2JIEMEHTOB OTYET MO Ja0OpaTOpHOW padoTe OJIKEH
coJiepKaTh BBeJEHHE (B KOTOPOM YKa3bIBAIOTCS IeNIb paboThl, yyeOHbIE 3a/aud M3MEPEHHIA,
UCIIOJIb3yeMOoe 000pyJOoBaHHE U MPUHAAJICKHOCTH) U 3aKII0YeHHE (B KOTOPOM IMPUBOAMUTCS
aHaAJIU3 BBIMIOJHEHUSI YIEOHBIX 3a/1a4, COOTBETCTBHE PE3yIbTATOB U3MEPEHUN C TEOPETHUECKUMU
MIPEACTABICHUSIMU).

B KkoHIle uM3y4eHHs TUCIHUIUIMHBI OOydYarommecs CHaroT 3k3ameH. llpu dbopmupoBanum
9K3aMEHAIlMOHHOM OLIEHKH YUWTBIBAIOTCS PE3yJIbTaThl TEKYIIEro KOHTPOJS (TECThl, JOMAIIHSsS
KOHTpOJIbHAs paboTa, abopaTtopHble pabOThI), MOITOMY HEOOXOJUMO PEryJsIpHO paboTarh ¢
TEYeHHE ceMecTpa. Takke B SK3aMEHAIIMOHHYIO OIIEHKY BXOJMT OII€HKa OTBEeTa Ha
9K3aMEHAIMOHHBIA OUIIET, KaX bl U3 KOTOPHIX BKIIOYACT B ceOs JBa TEOPETUIECKUX BOIMPOCA.
Ha camocTtosiTenbHyI0 MOATOTOBKY K 3K3aMEHY BBIJENsIETCA 3 IHA, B 3TO BpeMs peayCMOTpeHa
TpyNIoBasi KOHCYJIbTAIIUA.
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