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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokor Ne 11 ot « 15 » 5 2018 1
JINCT COI'JTACOBAHUA

Pabouass mporpamMMa JUCHUIUIMHBI COCTaBJIGHa C y4eToM TpeOoBaHuU (emepasbHOro
rOCyAapCTBEHHOTO 00pa3zoBaTesIbHOro cTaHjaapra Beicuiero oopasoBanus (PI'OC BO) no HampaBieHHIO
noaroroBku (crennanbHocTr) 11.03.01 Pagnorexnuka, yreepxkaennoro 06.03.2015 roga, paccMoTpeHa u

onoOpena Ha 3acemannu kadenper KCYIT «_ » 20 roma, mpoTtokon Ne
Pazpabotunku:
accucteHt kKagp. KCYII K. K. Xapos
nomeHt kap. KCYII B. ®. Oryanko

3aBenyromnuii obecrnieunBaromiei kad.
KCVII 10. A. lllypeirun

Pabouast nporpamMMa AUCIUILIMHBI COIMIAcOBaHa C (DaKyJbTETOM U BhINTyCKaroleil kadeapoii:

Hexan PT® K. YO. [TonoBa
3aBeay oMM BRITyCKArOIICH Kad.

CBYuKP C. H. llIapanrosuu
OKCIEpTHI:

npodeccop kadeapsr KCYII B. M. 3r03bK0B
JlonieHT Kadenpb

CBEPXBBICOKOYACTOTHON M KBAaHTOBOM

paguotexuuku (CBUuKP) A. 1O. TTonkoB
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1. lean u 3aga4un AUCHUILIHHBI

1.1. lleau TUCHMIINHBI
enbto nucuuruinebl "Metponorust u paguousmepenus” (MuPW) sBisercst oOydyeHue CTyIeHTOB
OCHOBaM METPOJIOTUYECKOr0 00ECIIeYeHNsI COBPEMEHHON HAyKH U TEXHHUKH.

1.2. 3agaun IMCHMIIIINHBI
—  OCHOBHBIMH 33JJa4aMH JUCITUIUIMHBI SBJISIETCS U3yUYEHUE TEOPETUUECKUX OCHOB METPOJIOTHH,
TIOJIOKCHHUI TEOPHH TIOTPEITHOCTEH, COBPEMEHHBIX METO/IOB U CPEACTB U3MEPEHUs (PU3NUIECKUX BEJTUYHH,
Croco0oB 00pabOTKH PE3yabTATOB U3MEPECHUI, H3YICHHE CHCTEMBI 00eCIIeUCHHS SIMHCTBA U3MEPEHUN 1
OCHOB CTaHAapTHU3AIHH.

2. Mecto nucuunimabl B ctpykrype OIIOII
Hucnurnnuna «Metposnorus u paguonsmepenus» (b1.b.14) otnocutes k 61oky 1 (6a3oBas 4acTsb).
[TpenmecTBylOUMY  TUCUMIUIMHAMY, (OPMHUPYIOUIMMM  HadajbHbIC 3HAHUS, SBIAIOTCA:
MaremaTnaeckuil aHanu3, Teopust BEpOATHOCTEW U MaTeMaTH4eCKasl CTaTUCTUKA, Pu3HKa.
[Tocnenyromumu qucumminHamu saeistorcs: Msmepenus B CBY mukpoanektponuke, Texnonornu
Y CHUCTEMbI aBTOMATU3UPOBAHHBIX n3MepeHuit Ha CBY.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjeH Ha (JOPMUPOBAHUE CIEAYIOINX KOMIIETEHIINNI:

— OIIK-7 cnocoOHOCTBIO YYMTHIBaTH COBPEMEHHBIE TEHACHLUN pa3BUTHS 3JIEKTPOHUKH,
U3MEPUTENbHOW M BBIYMCIUTENBHOM  TEXHUKH, HH(GOPMALMOHHBIX TEXHOJOTMH B  CBOei
npodeccuoHaNbHOU eATeTbHOCTH;

B pesynbTrare u3ydeHus AUCLUILINHBI O0YYaIOIMNACS JTOJIKEH:

— 3HaTh OCHOBHBIE MCTOJbI UBMCPCHUSA XAPAKTCPHUCTHUK PAJUOTEXHUICCKUX ueneﬁ 1 CUI'HaJIOB,
OLICHKH MX HAJI€KHOCTHU U TOYHOCTH.

— YMETH HUCII0JIB30BATH OCHOBHBIC IIPHUEMEI 06pa60TKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX.

— BJaJeTh METOAOJIOTMEN WCIONb30BAHUS ammaparypbl i HM3MEpPEHHUs XapaKTepUCTHUK
pPaMOTEXHUYECKUX LIENEN U CUTHAJIOB.

4. O0beM IMCHUIIMHBI M BH/bI y4e0HOH padoThl
OOmast TpyI0€MKOCTh IUCHMIUIMHBI cocTaBiseT 3.0 3aueTHBIX €IUHMIBI U TpEJCTaBlIeHa B
tabmuue 4.1.
Tabmuna 4.1 — TpynoeMKOCTh AUCITUILUIMHBI

Bunpl yaeOHON 1S TEIBHOCTH Bcero uacos CemMmecTpsl
7 cemecTp
AynuTopHsle 3aHATHS (BCETO) 40 40
Jlexnuu 16 16
[IpakTrueckue 3aHATHS 8 8
JIaGopatopHble pabOThHI 16 16
CamocrositensHas pabota (Bcero) 32 32
OdopmieHre 0TYETOB 110 JTAOOPATOPHBIM paboTam 16 16
[TpopaboTka JIEKITMOHHOTO MaTepraia 12 12
[ToaroroBka Kk MpakTHUYECKUM 3aHATUAM, CEMUHApAM 4 4
Bcero (0e3 ax3aMeHa) 72 72
IToaroroBka u caada >K3aMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 108 108
3auetHble EquHuib 3.0 3.0
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5. Conepxxanue q1MCUMILIHHBI

5.1. Pa3gennl NUCHUILIMHBI H BUABLI 3aHATHHA

Paznensl mUCUUIUTMHEI M BUABI 3aHATHN IPUBEACHBI B Ta0mmie 5.1.
Tabmuma 5.1 — Pasgens! fUCHUILUIMHGBI U BUBLI 3aHSITHI

= | = Y] 2 g
o = < S g < 5 5
? ] s S 5o 2 0
Hazpanus pa3aenoB IUCHUIUIMHBI i ® o, o o © S
= = g = 30 Z E
= £ 5 &3 B
= © Ao g =
7 cemecTp
1 OcHoBbl MeTposoruu. [TorpenHoctu 4 4 0 4 12 |OIIK-7
WU3MEpEHUHN.
2 O6paboTKa pe3ylbTaToB H3MEPEHUH. 6 4 4 6 20 |OIIK-7
3 MeToJibl ¥ CPEeACTBA U3MEPEHUS 6 0 12 22 40 |OIIK-7
(U3MYECKHUX BEIUYHUH.
Hroro 3a cemectp 16 8 16 32 72
Hroro 16 8 16 32 72

5.2. Coaep:xkanue pa3aejioB IUCHUIIHHBI (110 JTEKIIASM)
ConeprxaHue pa3aesioB TUCIHMILIHH (TI0 JISKIIUSAM) IPUBEICHO B TadmuIe 5.2.
Tabmuua 5.2 — ComepikaHue pa3ieiaoB TUCIUILINH (TI0 JICKITHSIM)

U3MepeHus: PU3NIECKUX

npu6opoB. [Ipunnummer noctpoenus mudpossix CHU.

3 z £
5 &
HasBanus paznenos CopepxaHue pa3esioB JUCHUIIIUHBI 110 JEKIUAM zF § %
o S E
A3 =
a e g
= S
7 cemecTp
1 OcHoBbl MeTposioruu. | OCHOBHBIE IOHSTHS, TEPMHUHBI U ONIPEICICHUS 4 OIIK-7
[Torpemnoctu Metposorun. CucreMa euHUI GU3NIECKUX BETNINH
W3MEpPEHUH. (®B). Knaccudukanmu BUI0B U3MEPEHUHN, METOJIOB 1
cpencts usmepenuii (CH). OcHoBHBIE
MeTposornueckue xapakrepuctuku CH1. OcHOBBI
Teopuu norpemrHocteld. Kimaccuduxamms
norpemHocTeid. CUCTEMATUYECKUE U CITy4alHbIe
MOTPEUIHOCTH, UX 0COOEHHOCTH.
Hroro
2 O6paboTka pe3ynbratoB | [IpaBuia cymmupoBanus morpentHocteit. [IpaBuia OIIK-7
HU3MEPEHHUI. MpeJICTaBICHUs pe3yabTaTa n3mepenus.OopadoTka
PE3yNbTaTOB MPSMBIX OJHOKPATHBIX U3MEPECHHM.
HopMmupoBanne 0OCHOBHOU U TOIIOJIHUTEIBHON
norpemntHocteit CU. O6paboTka pe3ynbTaToB
MHOT'OKpPaTHBIX PaBHOTOYHBIX U3MEPEHUN
Nnentuduxarus 3akoHa pacipeeeHus OMBITHBIX
nansbix. Kpurepnii [Tupcona. YcrpaneHne npomaxos.
O6paboTka pe3yabTaTOB KOCBEHHBIX U3MEPECHUI.
Uroro 6
3 MeTo/ibl M CpecTBa O060011IeHHBIE CTPYKTYPHBIE CXEMbI H3MEPUTEIHHBIX 6 OIIK-7
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BEJINYMH. MeTtobl U cpeAcTBa U3MEPEHUS HANIPSHKEHMS], TOKA U
MouHocTH. M3mMepenne napaMeTpoB LEenen.
Uccnenosanne popmbl curxana.
Ocummnorpaduyeckue n3mepenus. smepenne
4acTOThI, HHTEPBAJIIOB BpEMEHH U (ha30BOT0 CIBUTA.
Jarunku.

Htoro 6

Hroro 3a cemectp 16

5.3. Pa3nenbl AMCUMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eCeYuBAINMMH (NpeablTyIIUMH)
U o0ecrneyuBaeMbIMH (MOCJIEAYIONUMH) TUCHUILIHHAMUA
Paznenpl TUCHUIUIMHBI U MEXIUCHUIUTMHAPHBIC CBSI3U C 00ECTICUMBAIONIMMHE (TIPEABIAYIIINMH) U
obecrieunBaeMbIMHU (TIOCIIETYIONTUMH ) AUCITUTUTMHAMHE TIPEICTaBIEHBI B TabmuIe 5.3.
Tabnuua 5.3 — Pazaensl IMCHUIUIMHBI M MeXKAUCIUIIMHAPHBIEC CBSI3U

Ne paznienoB JaHHOW TUCLUIUIMHBIL, 1T
KOTOPBIX HEOOXOAUMO U3yUeHUE

HayMeHOBaHUE TUCIUILINH 00eCTIeYnBAONINX U 00€CIIeUNBACMBIX
JUCLIUILINH
1 2 3
[IpenmecTByromme TUCHUIIMHbI
1 MaremaTnueckuii aHanus +
2 Teopus BeposSTHOCTEN U MaTeMaTUYeCKasl CTaTUCTUKA +
3 ®usnka + + +

[Tocnemyromme TUCIUIIITMHBI

1 N3mepenus B CBYU MUKpO3JIEKTPOHUKE + + +

2 TeXHOJIOTHH U CUCTEMBI ABTOMATH3UPOBAHHBIX

. + + +
m3mepennit Ha CBY

5.4. CooTBeTCTBHE KOMIIETEeHIHM, JopMHUPYyeMbIX IPH M3YYEHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIMETEHUUH, (HOPMUPYEMBIX MpPH H3YyYECHUHM AMCLUUIUIMHBI, U BHUIOB 3aHATUN

npeAcTaBiIeHo B Tabmuue 5.4.

Tabmuma 5.4 — CooTBEeTCTBHE KOMIETCHIMH, (OPMHPYEMBIX MPU W3YYCHUU TUCIUTUIMHBI, W BUIOB

3aHSITUN

§ Bunrnl zaustuit

= = ;

2 5 E E ®

S 55 ) e e OPMBbI KOHTPOJIS

2 = = g =

] o = <

4 = ©)

OIIK-7 + + + + KonTpomnsHas pabdora,
Ox3ameH, Koncnekr
CaMOIIOATOTOBKH, 3aIluTa
otdyeTra, OTYET 110
nmabopaTopHoii padoTe,
Omnpoc Ha 3ansaTHsIX, Tect
6. UnTepakTuBHBIE MeTOABI M GOPMBI OPraHU3aALMU 00ydeHUS
He npenycmorpeno PYII.

7. JJaGopaTtopHbie padoThI
HanmenoBanue nmabopaTopHbIX pabOT MpuBENeHO B Tabmmie 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

A v s
= 2 E
3 ==
Z > 5
HasBanus pa3znenos HaumeHnoBaHue 1ab0paTopHBIX padoT zF &5
S 2
= Sz
e e 2
= Sl
7 cemecTp
2 O6paboTtka pe3ynbTaToB | Mi3MepeHne peakTHBHBIX MapaMeTPOB ANEKTPHUCCKUX 4 OIIK-7
HU3MEPECHUM. LIETICH.
Hroro
3 MeTtozp! U cpecTBa N3mepenne conpoTHUBIEHNH HAa TOCTOSTHHOM TOKE. OIIK-7
H3MEPEHHS PUIMIECKIX [IpuMeHeHue 3IeKTPOHHOTO ocMiuIorpada s
BCIIIHH. HCCIIEIOBAHUS SJIEKTPUUIECKUX CUTHAJIOB.
W3mepenue pazHocTu (a3 37eKTPHUECKUX CUTHAJIOB. 4
Hroro 12
Hroro 3a cemectp 16
8. lIpakTHYeckue 3aHATHSA (CEMHUHAPBI)
HaunmeHoBaHMe MpakTHYECKUX 3aHATUM (CEMHUHAPOB) IPUBEACHO B Tabnwuie 8.1.
Ta6nuna 8.1 — HauMeHoBaHUE PakTUYECKUX 3aHATHH (CEeMHHAPOB)
- o]
g Z E
3 = =
Z > 5
HasBanus pasnenos HanmMeHnoBaHMe MpakTUUECKUX 3aHATUN (CEMHHAPOB) - &5
< 2
58 a2
al e g
= S
7 cemecTp
1 OcHoBsl MeTposiorun. | HopmupoBanue ocHoBHoi norpemnoctu CU. Kimaccst 2 OIIK-7
[Torpemnoctu ToyHOCTH. OOpaboTKa Pe3yabTaTOB MPSAMBIX
U3MEPECHUM. OJTHOKPATHBIX TEXHUYECKUX U3MEPECHUM.
[IpaBuna cymmupoBanus norpemrHocteir. Odpadorka 2
Pe3yJIbTAaTOB MPSMBIX OJHOKPATHBIX U3MEPEHUI.
[Torpemnoctu CU.
Hroro 4
2 O6paboTka pe3yapraToB | CirydaifHbIe TOTPEITHOCTH. 3aBUCUMOCTD OIIK-7
HU3MEPECHUM. JIOBEPUTEIILHON I'PAHULIBI CIIy4YaHHOMN MOTPEIIHOCTH
OT BUJia 3aKOHA pacripeieHens. AIroputm oopadoTKu
pe3yJIbTaTOB MHOTOKPATHBIX PABHOTOYHBIX
U3MEPEHUM.
KocBennbie uzmepenus. AJIroputM o0paboTKu 2
Pe3yIbTaTOB OOBIKHOBEHHBIX KOCBEHHBIX U3MEPEHUI.
Hroro 4

Hroro 3a cemecTtp

Bunasl camocTosiTenbHO paboThl, TPYI0EMKOCTh U (hOpMUpPYEMbIe KOMIIETEHIIUU MPEICTABICHBI B

Tabimite 9.1.

9. CamocTosiTe1bHAs1 padoTa
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Tabmuma 9.1 — Buabl caMoCTOSITENbHOM paboThl, TPYIOEMKOCTh M (POpMUpPYEMbIe KOMIETEHIIUH

3 z £
L
Bunnr camocTtosiTeILHOMU = > ©
HasBanus pasnenos z &5 @OpMBI KOHTPOJIA
paboThI 8 s 2
=S 2 2
a e g
= S}
7 cemecTp
1 OCHOBBI METPOJIOTHH. Tlonroroska k 2 OIIK-7 Koncmekt
[MorpemnocTu MPAKTUYECKUM 3aHATUSIM, caMonoArotToBku, Omnpoc
U3MEPEHUI. ceMHHapam Ha 3aHATHSAX, TecT
[TpopaboTka NTeKIIHOHHOTO 2
MaTepuana
HUtoro 4
2 ObpaboTka pesynbraToB | [ToaroroBka k OIIK-7 Koncnekr
U3MEpEHUH. MPAKTUYECKUM 3aHATUSIM, camornoAroToBku, Omnpoc
ceMUHapam Ha 3aHATHUSAX, Tect
[TpopaboTKa JIEKITMOHHOTO 4
MaTepuaia
Htoro 6
3 Merob! U cpeacTBa [TpopaboTka JIEKIIMOHHOTO 6 |OIIK-7 3ammra otyeta, Koncrekr
u3MepeHus pU3nUeckux | Mmarepuana camomnoAroToBku, Omnpoc
BEJTUYMH. OQOPMIICHIE OTHETOB T 16 Ha 63aH$ITI/I$IX, PTIIgT 1o
nabopaTtopHbeIM paboTam JTabOpATOPHOM paboTe,
Tect
Hroro 22
Hroro 3a cemectp 32
IloaroroBka u caaya 36 OK3aMeH
9K3aMEeHa
Hroro 68
10. KypcoBasi pa6ora (mpoexr)
He npenycmotpeno PVYIIL

11. PeiiTuHroBasi cucreMa it OHEHKHU YCIIeBaeMOCTH 00y4arouuxcsi

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJIsI
Tabmuua 11.1 — bannbHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

. . MaxkcuMaibHbIN
. MaxkcumabHbII MaxkcumabHbII
DneMeHThl y4eOHO 6aJu1 3a nepuos Bcero 3a
6amn Ha 1-yro KT ¢ | ©Gamn 3a mepuos
NeSITeIbHOCTH mexay 2KT u Ha ceMecTp
Hayazna ceMectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
3amuTa oT4eTa 10 10 20
KonTpomnsnas pabota 10 10 10 30
Otuet no n1abopaTtopHOit 10 10 20
pabote
Hroro makcumym 3a 10 30 30 70
nepuos

CornacosaHa Ha noprtane N2 24560




DK3aMeH 30

Hapacraromum utorom 10 40 70 100

11.2. Ilepecyer 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 60amIoOB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MpeACTaBieH B Tadmuie 11.2.
Ta6muma 11.2 — IlepecueT 0asioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKH

bael Ha 1aTy KOHTPOJIBHOM TOYKH Onenka

> 90% ot MakcuManbHON cyMMBbI OatoB Ha gaty KT 5

Ot 70% no 89% ot makcumaiibHOM cymmbl 6aiioB Ha aaty KT

4
Ot 60% 10 69% OT MakcUMaIbHOM cyMMbI OasioB Ha gaty KT 3
2

< 60% oT MakcUManIbHOW cyMMbI OauioB Ha naty KT

11.3. Ilepecyetr cyMMbI 02/1710B B TPAAULNOHHYIO M MEKTYHAPOIHYIO OLIEHKY

[TepecueT cymmbl 6allIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEeACTaBleH B TaOIuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl 0aJIOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OLICHKY

HtoroBast cymma Oaos,

Onenka (I'OC) YUMTHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (ouensb xoporiiio)

4 (xoporo) (3a4TeHO) 75 - 84 C (xopor0)
70 - 74
65 - 69 D (ynoBneTrBopuTeInHO)

3 (yIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpercTaentio)
2 (HEYROBIICTBOPHTENLHO) (e Huxe 60 6ammon F (neynoBneTBopHUTENbHO)

3aUTEHO)

12. Y4yeOHO-MeTOANYeCKOEe M MHPOPMALMOHHOE OOecnedeHne TUCUUIIIMHBI

12.1. OcHoBHas JIMTEpaTypa
1. Otuanko B.®. Metponorusi, cranaaptusamnus u ceprudukamnus: YaedOnoe nmocodue. — Tomck:
ToMckuii MeXBY30BCKHI IIEHTP JUCTaHIIMOHHOTO oOpa3oBanus, 2010 — 208 c. (Hanuuue B OUOIHOTEKE
TYCVYP - 61 3k3.)
2. Ilepemutuna T. O. Metposorus, crangapTuzanus u cepTudukanus: YdyeOHoe mocodue. —
Tomck: TMIIIO, 2009 — 140c.: bubnuoreka TYCVYP (nammuune B 6ubmmotexke TYCYP - 20 k3.)

12.2. lonoiHuTeIbHAS JUTEpPaTypa

1. Metponorus u paguousmepeHusi: yueOHuk s By3oBy/ B. W. Hedenos, B. M. Xaxun, B. K.
butiokoB u np.; Pen. B. W. Hedenos. - M.:Bricias mkona, 2006. - 525 c.:un. (Hanuuue B OMOIMOTEKE
TYCVYP - 48 5k3.)

2. Metposorusi, CTaHIapTU3aIMs, cepTU(UKAIUSA U DIIEKTPOM3MEPHUTEIbHAS TEXHUKA: YdeOHOe
nocobue/ K. K. Kum, I'. H. Aaucumos, B.}O. bap6aposuuy, b. f. JIutBunos. - CIIb.:ITutep, 2006. - 368c:
wi. (Hannuue B Oubmuoreke TYCVYP - 50 3k3.)

3. OpactoB B. E. Metposnorus, crangaptusanus u ceptudukanus: Yuedbnoe nocoorme — Tomck,
N3n-Bo ToMckoro rocyjapcTBEHHOIO YHUBEPCUTETA CUCTEM YIPABIEHUS U paginodeKkTpoHuku, 2005 —
266 c. (manuune B oubmuoreke TYCVYP - 340 5k3.)

4. 3axoH P® "O06 obecnieueHnn enuHcTBa M3MepeHuid”" ot 26.06.2008 1. Ne102-D3 [DneKTpOHHBIN
pecypc]. [OnektpoHHbIt pecypc] - Pexxum noctyma: http://www.consultant.ru/cons/cgi/online.cgi?
req=doc;base=LAW;n=182748#0, nata oopamenus: 18.05.2018.

5. 3akoH P® "O TexHnueckoM perymupoBanun” ot 27.12.2002 Nel84-D3 [DnexTpoHHbIN pecypc].
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[OnexTponHblii  pecypc] -  Pexum  goctyma:  http://www.consultant.ru/cons/cgi/online.cgi?
req=doc;base=LAW;n=196382#0, nara obpamienus: 18.05.2018.

6. Metposorusi, cranaapTu3anus u cepTudukanus: YueOHuk st By3os/ 5. M. Pankesuu, A. T.
Cxuptnanze, b. W. JlaktnonoB — 2-e uznanue, nonoiHeHHoe — M,:Beicmas mkomna, 2006 — 799c.
(mamuune B 6ubmorexke TYCVYP - 30 2k3.)

7. OpactoB B.E., Cunopos 10.K., Otuanko B.® M3meputenbHas TeXHUKA W JaTYMKU: Y4eOHOE
nocoodue. — Tomck: TMILJIO, 1999. — 178c¢. (Hanuume B oOnbaroreke TYCVYP - 63 5k3.)

12.3. YueOHO-MeTOOHYECKHE MTOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUs

1. Otuanko B. ®. Merponorus, craHmapTu3anus W cepTuuKanus: Y4ueOHOe METOAUYECKOoe
nocobue. — Tomck: TMIJIO, 2010 — 52 c. (manuuue B 6ubnmuotexke TYCVYP - 15 9k3.)

2. Oryanko B. @. O YueOGHO-MeTOAMUYECKUH KOMIUIEKT (YyuyeOHBIE METOAMYECKHE TOCOOHUsS II0
MPAKTHYECKUM 3aHATHSIM, 10 CaMOCTOSTEILHOW paboTe CTYIEHTOB, MO JaO0OpaToOpHBIM padoTam) Io
nucuumimae MCuC — Tomck, 2012 [anekTpoHHBIN pecypc]. [DneKTpoHHbIN pecypc] - Pexum goctyna:
http://new.kcup.tusur.ru/library/umk-metrologija-i-radioizmerenija-rtf, nata oopamenwus: 18.05.2018.

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS AJIsl JIMI] C OTPAHMYECHHBIMHU BO3MOKHOCTSIMH 3/10POBbS H
WHBAJTUI0B

Y4eOHO-MeToAuecKrne MaTeprabl s CAaMOCTOSTEIBLHON M ayIUTOPHOM paboThl 0Oyuaromumxcs
U3 YWCIIa JIUI] C OTPaHMYEHHBIMH BO3MOXKHOCTSIMU 3I0POBBSI U MHBAJIHUIOB MPEIOCTABISIFOTCS B (popMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHUSM UX 3/I0POBbS U BOCIIPUATHUS HH(OpMAIHH.

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHUst:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU (hopMe YBETMYEHHBIM IIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHOU (hopme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTeJLHOI0 anmnapara:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHOU (hopme.

12.4. IIpogeccuonajibHbIe 02361 JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
1. www.consultant.ru

13. MarepuajbHO-TEXHMYECKOE 0O0ecneyeHrue TUCHUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHune

13.1. O6uue TpeGoBaHUA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00ecne4YeHH 0
AUCHMILTUHBI

13.1.1. MaTepuajibHO-TEXHHYECKOE U POrPaMMHOe olecriedeHne JJIs1 JTeKIIMOHHBIX 3aHATHI
Jnis mpoBeneHusi 3aHATUN JIEKIIMOHHOTO THIIA, TPYNIOBBIX U WHAUBUAYATbHBIX KOHCYJIbTAIUi,
TEKYIIEro KOHTPOJISI M MPOMEKYTOYHOW aTTECTAIlMK MCIONB3YETCsl yueOHass ayaIuTOpHUsl C KOJIMYECTBOM
MOCA/I0YHBIX MECT He MeHee 22-24, o0opyaoBaHHAas TOCKOW U CTaHAApTHON yueOHO Mebenbio. meroTcs
JIEMOHCTPAIIMOHHOE O000OpY/Z0BaHWE M Y4YEOHO-HATTISIAHBIC TOCOOHWs, OOECIEeUMBAIOIINE TEeMAaTHUYECKUE
WUTIOCTPAIIMH 110 JIEKIIMOHHBIM pa3jiesiaM JIUCIUTUIHHEIL.

13.1.2. MaTepuaJIbHO-TeXHHYECKOE U NIPOrPAMMHOE o0ecrnevyeHue IJisl NPAKTHYECKUX 3aHATHIl
Jlaboparopusi METPOJIOTUN U U3MEPUTEITHHON TEXHUKU
yueOHasi ayquTopus Jid IPOBEACHUS 3aHATUNA MPAKTUYECKOro THUMA, yuyeOHas ayauTopus AJs
MIPOBEICHMSI 3aHATHI TaOOPATOPHOTO TUTIA
634034, Tomckast obmactb, . Tomck, Bepmununa ynuna, a. 74, 212 ayn.
Ornucanne UMEIIIErocs 000PyIOBAHHUS
- Ocmwnorpad ananoroBsiit pupmsl INSTEK (4 mT.);
- Ocutorpad uugposoit INSTEK;
- I'enepatop curnanos tuna I'3 (2 mrt.);
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- 'eneparop curnanos tuna I'S (5 mr.);

- Hactoromep tudponoit U3-34;

- MunmuBonst™MeTp B3-38 (2 mit.);

- Usmeputens nobpotHocT E9-4;

- Usmepurens nodbpotHoctu E4-4;

- Usmeputens E12-1(A);

- Usmepurens E12-1;

- Hactoromep Y3-44 (4 mrT.);

- U3smepurens RLC (2 wT.);

- U3mepurtens E7-21;

- AMniepmetp-BoasT™MeTp-ommeTp ABO-5M (3 mt.);
- Moct P329 (2 mt.);

- Boast™merp cepun M (6 mit.);

- M lcTOoYHMK MTUTaHUS MOCTOSTHHOTO TOKA (5 IIT.);

- McTouHMK UTaHMsI TOCTOSHHOTO TOKa MPOrpaMMHpPYEMBIii (2 1IT.);
- Marasus conpotuBieHnit (3 mr.);

- ['anbBanOMETD;

- BometmeTp ®-204/1 (B makere, 2 mT.);

- ®azometp cepun D2 (4 mr.);

- 'eneparop-uactoromep AHP-1001;

- [Torenunometp II1-63 (3 mt.);

- Jlenutens Hanpsixenus JJH-1;

- Kommuiekt cienmanusupoBanHoi yueOHOM Mebenu;
- PaGouee mecto npenogaBaress.

[Iporpammuoe obecrieueHne He Tpedyercs.

13.1.3. MaTepua/ibHO-TeXHUYECKOE M IPOrPaMMHoe odecriedeHue J1JIs J1adopaTopHbIX padoT

JlaGopaTopusi METPOJIOTUU U U3MEPUTEIIbHON TEXHUKU

yuyeOHasi ayquTopus Uil IPOBEACHUS 3aHATUNA NPAKTUYECKOro THUMA, yuyeOHas ayauropus AJs
NpOBEJICHUs 3aHATUI 1abOpaTOPHOTO THIIA

634034, Tomckast o6macts, . Tomck, Bepmununa ynuna, a. 74, 212 ayn.

Onwucanue uMerouierocs 000pya0BaHuUs:

- Ocunmnorpag ananorossiid pupmsl INSTEK (4 mit.);

- Ocuunorpad uugposoii INSTEK;

- 'eneparop curnanos tuna I'3 (2 wr.);

- I'eneparop curnanos tuna I'S (5 mrt.);

- Hactoromep tudponoit U3-34;

- MunnuBonst™MeTp B3-38 (2 mit.);

- U3meputens nodpotHoctu E9-4;

- Usmepurens nobpotHoctu E4-4;

- Usmepurens E12-1(A);

- Usmepurens E12-1;

- Yacroromep U3-44 (4 mr.);

- Usmeputens RLC (2 mT.);

- U3mepurens E7-21;

- Amnepmetp-BonbTMeTp-ommeTp ABO-5M (3 mt.);

- Moct P329 (2 mit.);

- Bonetmetp cepuu M (6 mit.);

- MlcToYHMK MTUTaHUS MMOCTOSTHHOTO TOKA (5 IIT.);

- McTOUHUK NUTaHUS MOCTOSHHOIO TOKa MPOrpaMMUpYeMbIii (2 mT.);

- Marasun conpotuBiennii (3 mr.);

- 'anneBanOMETD;

- Boastmerp ®-204/1 (B maxere, 2 1T.);

- ®azometp cepuu D2 (4 mr.);
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- 'eneparop-uactotomep AHP-1001;

- [Torentmometp I1I1-63 (3 miT.);

- Henurens nanpsbxenus [IH-1;

- KommiekT cnenuann3upoBaHHON yueOHOM MeOemu;
- PaGouee mecto mpenogaBarens.

[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.4. MaTepuaJbHO-TEXHHYECKOE M IPOrPAMMHOe 00ecIedeHne I CAMOCTOATEIbHOH padoThl
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA yueOHbIE ayqUTOpUU (KOMIIBIOTEPHBIE KJAcChl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast obmacts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn,;
- 634045, Tomckas obnacTs, . Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckas obmacTs, T. Tomck, Bepmmanna ynuia, 1. 47, 126 ayn.;
- 634034, Tomckas obnacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 ayz.

CocTaB 060pyI0BaHMSL:

- yueOHast MeOeb;

- koMmnbroTepsl ki1acca He Huxe [I9BM INTEL Celeron D336 2.81T1. - 5 wit.;

- KOMIIBIOTEPHI MOJKIIOYEeHbl K ceTu «MHTepHeT» u o0ecrneduBarOT JOCTYI B 3JIEKTPOHHYIO
UH(POPMAITMOHHO-00pa30BaTEIbHYIO Cpe/ly YHUBEPCUTETA.

[Tepeuens nporpaMMHOTo 06ecreueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 st Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCUUIITHHBI IS JTUI] ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBoeHME MUCHMIUIMHBI JIUIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAIHIAMH
OCYIIECTBIIETCS C UCTIOIH30BAHUEM CPEJICTB OOYUYECHHsSI OOILEro U ClelnalbHOrO HA3HAUYCHUSI.

[Ipu 3aHsaTHSAX C OOydYAOIMIMMHCS € HAPYWIEHMSIMH CJIyXa TPEeIyCMOTPEHO HCIIOJIb30BAaHUE
3BYKOYCWJIMBAIOILIEH amnmaparypbl, MYJbTUMEAUMHBIX CPEACTB M JPYIMX TEXHUUYECKUX CPEJICTB
npuemMa/nepenaud yueOHOW MH(OpMalnuu B TOCTYNHBIX (hopMax, MOOMJIBHOM CHCTEMBbI MpenoJaBaHUs
JUIst 00y4arOUINXCsl ¢ WHBAIMIHOCTHIO, MOPTATUBHOW WHAYKIIMOHHOW CHCTeMbI. YdeOHas ayauTopus, B
KOTOPOW 3aHUMAIOTCA OOyYarolIuecs ¢ HapylIeHHEM Ciyxa, 00opyIoBaHa KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOU, IJIEKTPOHHON JOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHsATHAX ¢ OOYUYAIOMIMMHUCS ¢ HAPYUIEHUSIMU 3PEHUSIMU TIPETyCMOTPEHO MCIIOJIb30BAaHUE B
JICKIIMOHHBIX U YYeOHBIX ayJUTOPUIX BO3MOKHOCTH MPOCMOTPA yIAIEHHBIX 00BEKTOB (HampuMep, TeKCTa
Ha JOCKE WJIH Cllaiijia Ha KpaHe) MPU MOMOIIY BUICOYBEITUIUTENCH Isl KOM(DOPTHOTO MPOCMOTpa.

[Ipu 3aHATHAX C OOYYAOIIMMHUCA € HAPYLIEHUSMH OINOPHO-IBMIaTeJILHOIO anmapara
WCIIOJIB3YIOTCSl aJIbTEPHATUBHBIE YCTPONCTBAa BBOJAa WH(GOPMAIMHM M JAPYyTH€ TEXHUYECKUE CpEeACTBa
npuema/mepenaud ydeOHOW MHGOpPMALUU B JAOCTYHHBIX (popMax, MOOMIIBHOW CHUCTEMBbI OOy4YeHMS IS
JIFO/IEHM ¢ MHBAJTUTHOCTBIO.

14. OneHoYHbIE MATEPUAJIBI M METOAUYECKHE PEKOMEHIAIMY 110 OPraHU3aANNU U3YUYeHUsI
JUCHUILTHHBI

14.1. Conep:kaHue OLIEHOYHBIX MATEPHAJIOB U METOUYECKHE PEKOMEH AU
st otieHkH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHSI OCBOCHMS 3aKPEIUICHHBIX 32 JUCIUTLTMHON
KOMIIETCHITNI MCTIONB3YIOTCS OIIEHOYHbBIE MaTepUalibl B COCTARBE:!

14.1.1. TecToBBIE 3aaHUA

CornacoeaHa Ha noprane Ne 24560 11



1. Kakylo TOTpemHOCTh HOPMHUPYET  Kjacc

TOYHOCTHU CpCACTBA I/I3M€p€HI/ISI?

OCHOBHYIO

aJIUTUBHYIO

JOIMOJTHUTECIBbHY IO

a0COJTIOTHYIO

2. Ha xakyro Benmu4uHYy OHIMOETCS BOJBTMETP

KJlacca TOYHOCTH IIpU U3MEPEHHOM 3Haye-
Huu 360 B Ha npenene n3mepenus 1000 B?

Ha OJUH BOJIBT

Ha oauH nporeHT ot 1000 B

Ha oAuH npoieHT oT 360 B

Ha 36 B
3. BcTtaBbTe npomyImeHHoe CIoBo. YaCTOTHOM
DIEeKTPOHHO-Ty4eBOU ociIorpad rnpenHazHa- | BpEMEHHON
yeH I U BAHUS DJIEKTPUYECKUX CUTHA- N
U UCCIIENOBA AIEKTPHUYIEC cUrHa AcTpaxancKoii
JIOB B o0Jacru.
KOMILJIEKCHOU

4. Yto Takoe monpaBka K U3MEPEHHIO?

3HaueHHE IOrpC€IIHOCTH, B3ATOC U3 MacropTa
HCIIOJIB3YEMOI'0 CPEACTBA U3BMCPCHUA.

3HaueHne MCTO,Z[H‘IGCKOﬁ IIOrp€IIHOCTH, B3ATOC
C ITPOTHUBOITOJIOKHBIM 3HAKOM.

3HaueHHe MOrp€IIHOCTHU HEU3BCCTHOI'O 3HAKA,
pacCunTaHHOC MOCJIC BBINIOJIHCHUA U3MCPCHUS.

3HaveHNe MOTPEUTHOCTH TUCKPETHOCTH H(PO-
BOTO U3MEPUTEIILHOTO MPUOOpA.

5. Kakyto Ha3bIBAIOT

aqIUTUBHON?

MOIPEIIHOCTh

He 3aBucsmyro oT BHEIIHUX YCIOBUM.

He 3aBucsmgyro ot u3mepsieMoi BEJINYUHBI.

ITepemeHHY10 BO BpEMEHH.

CB00OHYIO OT METOANYECKOH MOTPEIIHOCTH.

6. Uto Takoe MeTOIMYeCKasi IOrpeuIHOCTh?

HOFpeIlIHOCTI), BbI3BaHHAas BJIUAHHUEM CPCACTBA
HU3MCPCHUA Ha 00BEKT HU3MCPCHUA UJIA pac-
XOXIACHUEM MCXKIY MOACIIBIO 00BeKTa HU3Mepe-
HHUS M CAaMHUM O0BEKTOM HU3MCPCHUH.

[TorpemHocTh, ykazanHas B nacrnopte CHU.

[TorpemHocTs, yka3aHHas B METOJUYKE.

[TorpemHoCTh, BEI3BAHHAS BBIXOJIOM BHEIIHUX
BJIMAIOIIUM BEJIMYKWH 3a 'PaHUIBI HOPpMaJIbHBIX
YCIIOBH.
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7. Kakoli W3 TPUBEICHHBIX HUIKE METOJIOB
SIBJISIETCSL  HYJIEBBIM  METOJIOM CpPaBHEHHUS C
Mepoi?

KocBenHoe n3MepeHue conpoTUBIEHUE METO-
JIOM BOJIbTMETpa-aMIlepMeTpa.

[Tpsimoe n3MepeHune COnpoOTUBIICHUS OMMETPOM.

[IpsiMoe n3mepeHne conpoOTUBIEHUS MYJIBTH-
METPOM.

MocToBO€ U3MEPEHHE COITPOTUBIICHHUS.

8. Ilo KakoMy 3aKOHY pacnpeneaeHbl
CUCTEMATHYECKUE TMOTPEIIHOCTH HEU3BECTHOTO
3HaKa?

PaBHOMepHOMY.

HopmansaoMy.

TpanenenganbHOMY.

ApPKCUHYCONIaJIbHOMY.

9. Kak yMEHBIIUTH MOTPEIIHOCTh KBAHTOBAHUS
(muckpeTn3anyu) B MUGPPOBBIX HU3MEPHUTEIBHBIX
npubopax?

CraOunu3upoBaTh CPECTBO U3MEPEHUS IO TEM-
neparype.

YBeNMMYUTh 4aCTOTY OMOPHOTO KBAPIIEBOTO T'e-
Hepatopa npuodopa.

OTkanuOpoBaTh CPEICTBO U3MEPEHHS.

CMmeHuTs omeparopa.

10. B 4eM OTJINYHE HW3MEPUTEITBHOTO
npeoOpaszoBaTest OT U3MEPUTENBHOTO prudopa?

W3MepuTenbHbIi MpUOOP CTOUT AOPOKE.

W3mepuTenbHbli peoOpa3oBaTenb HEOOXOAUMO
MOBEPATb.

W3mepuTensHbIi peoOpa3oBaTeib BbIIACT
CUTHAJ U3MEPUTEITHHON HHPOpMAIK B popme,
HEJIOCTYITHOM [T HAOJFOJICHUS Y€JIOBEKOM.

W3mepuTenbHbIi IpuOOp BHIAAET CUTHAT U3Me-
puTenbHOM nHpopManuu B popme, HEAOCTYTI-
HOU /17151 HaOJTIOICHHSI YETIOBEKOM.

11. Ilepuoguueckas
U3MEPEHHUS IIPOBOAUTCS

ITOBEPKa cpeacTBa

110 TPeOOBAHUIO COTPYIHUKA METPOJIOTUIECKOTO
Oprasa npeanpusaTus.

10 TpeOOBaHUIO COTPYAHUKA TOCYIAPCTBEHHOTO
METPOJIOrMYECKOro Haa30pa.

10 UCTEUYEHHUIO CPOKA MEKIIOBEPOYHOTO UH-
TepBaja.

MO0 OKOHYAHUIO KAJICHAApHOTO roaa.
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12.Tlpu oOHapykeHWH TIpoMaxa B
pE3yIbTATOB H3MEPEHUN HEOOXOAUMO

cepuu

HCKITIOUUTH TTPOMax M MPOBECTH 00pabOTKy
pe3yIabTATOB U3MEPEHUI 3aHOBO.

UCKJIIOUYUTh IIpOMax U MPOJIOJHKUTH 00paboTKy
pE3yJIbTaTOB.

CMEHUTH UCIIOJIb3YEMOE CPEJICTBO U3MEPEHUI.

MIPOU3BECTH HOBYIO CEPHUIO U3MEPEHUH.

13. Kakomy 3aKOHY pacrnpeneneHust
MOTYUHSIOTCS CIIy4ailHbIe MOTPEITHOCTH ?

HHTCTPAJIbHOMY

nuddepeHnraTbHOMY

HOPMaJIbHOMY

pactpenenenuto [Iupcona

14. Kakas u3 IIEPEUYUCIIEHHBIX HIKE
XapaKTEpUCTUK CPEICTB HU3MEPEHHUs SBIISETCS
METPOJIOTHYECKOM ?

BEC M3MEPUTENHLHOTO NMpubopa

byHKIUSA TpeoOpa3oBaHus

TUIT COCANMHCHUA C UHTCPHETOM

OIITOBaA LcHa

15. Kakas u3 MEPEYMCIICHHBIX HIKE
XapaKTePUCTUK CPEJICTB U3MEPEHUS HE SIBIISICTCS
METPOJIOTUYECKOM?

YYBCTBUTCIIBHOCTD

opor 4yBCTBUTCIIbHOCTH

rabapuThl U3MEPUTEITHLHOTO MPUOOpa

ObICTpOIeHCTBHE

16. Kakoli kjacC TOYHOCTH HEJb3sl HPHUCBOUTH
CPEICTBY MU3MEPEHHS 110 Pe3yJIbTaTaM TTOBEPKHU?

1,0

1,4

2,0

2,5

17. Kakoii Kjgacc TOYHOCTH DSKOHOMHYECKH
BbIrofiHee Bcero mnpucBouth CU ¢ ocHOBHOM
MYJIETUTUTHKATUBHOM TOTPENTHOCTHIO, €CIIU MPHU
JECUCTBUTECIIBHOM  3HAUYCHUU 3,63 B OHO
nokasaio 3,6 B Ha npenene 10 B?

18. B pesymprare wusMmepenus -5 B Obuin
OOHApYXEHbI ~ METOIUYECKHE  IOTPEITHOCTH
nu3BectHoro 3Haka -1,61 % u +0,054 B. Yemy
paBeH HCIPaBJICHHbBIN pe3ynbTaT?
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19. Kax CYMMUPYIOTCA CIIy4alHbIE
Sy =25,

MOTPEIIHOCTH ? -
i-

SZ:\/;: o;

szzg sf+2iri,j-si-sj

i#j

SZ:\/;: Si+2).r, -8 S,

i#j

20. Kakas w3 TmpuBEeNEHHBIX HMIKE OlEHOK |U = (0,7+0,07|B, P=0,95%
MHOTPENIHOCTH SBIISIETCS JOBEPUTEILHOMN? _ _
p p U=0,7B,S,=0,0309 B

U=0,7B,6=x0,07B

U =0,7 B, pactipenieneHnue morpentHocT! He
IIPOTUBOPEYUT HOPMAIILHOMY

14.1.2. Dxk3aMeHallMOHHBbIE BONPOCHI
1 Borpockl o ocHOBaM METPOJIOTUH

1.1) U3mepenue. Knaccudukanyu uzmepenuii. [Ipumepsr.

1.2) Meron uzmepenus. Metoz HENoCpeACTBEHHOM OIEHKH U METOJ CpaBHEHHs ¢ Mepoil. Pa3Ho-
BUAHOCTH. [IpumMepsl.

1.3) CpencrBa m3mepenus. Knaccudukarus. [Ipumepsr.

1.4) OcHoBHbIe MeTposnorudeckune xapakrepuctuku CHU. HopMupoBaHHE METPOJOTHYECKHX Xa-
pakrepuctuk CHU.

1.5) orpemnocts m3mepenus. Knaccudukamuu norpemHocTei (abCoMOTHBIE/OTHOCUTEBHBIC-
/TIpUBENIEHHBIE, a/ITMTUBHBIC/MYJIbTUIIMKATUBHBIE, CHCTEMAaTHYECKUe/Cinydaiinbie/Tpyonie). [Ipumepsr.

1.6) Cucremarndeckue norpemuoctu. Knaccuduxkarus, cnocodb oOHapyKeHUs,
1.7) Cucremarndeckue morpemHocTd. CrmocoOsl yCTpaHEHUS! CUCTEMATHYECKUX TTOTPEITHOCTEH.
1.8) MeToap! u3MepeHus, yCTpaHsoUre/0caadsommue CUCTEMaTHYECKIE TTOTPEITHOCTH.

1.9) HewuckiroueHHbIE CHCTEMaTHYECKHE MOTPEIIHOCTH: OMNpeAesieHue, MCTOYHUKH, HMPUMEpHI.
[TompaBka, BBeICHNE MMONIPABKH, BU/IBI IIOMPABOK.

1.10) 3axoHb! pacnpenencHus ciaydaiHbIX norpemHoctel. [lpumepsr.

1.11) ITapameTpsl 3aKOHOB pacIlpeieiIeHHsl CIly4aiHbIX IOTPEIIHOCTEN M UX OLIEHKH I10 IKCIEPHU-
MEHTaJIbHBIM JJAHHBIM.

1.12) Cayuaiinbie morpemHOoCcTH. OIEHKH CIIyYalHBIX MOTPENTHOCTEH (TOYEUHBIC, JTOBEPUTEIh-
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HbIC/KBaHTHIIbHBIC, TpenenbHble). [lepexon OT TOYeuHBIX OIICHOK K JOBEpUTENbHBIM. BinsHue 3akoHa
pacrnpeneneHust Ha JOBEPUTENbHBIA HHTEPBAI CIyYalHON MOTPEIIHOCTH.
2 Bonpocsl o 00paboTKe pe3ynbTaToB U3MEPEHUH

2.1) IIpsiMble OIHOKpATHBIE TEXHUYECKHE M3MEpEHHes: — OIpeneneHue. AJIroput™M o0padoTKu
PE3YNBTATOB MPSMBIX OJHOKPATHBIX TEXHUYECKUX U3MEPEHUH.

2.2) IlpsiMple MHOTOKpATHBIE PABHOTOYHBIC TEXHUUYECKHE U3MEPEHHS] — OTpPECICHUE. AJITOPUTM
00pabOTKH pe3yabTAaTOB MPSMBIX MHOTOKPATHBIX TEXHUYECKUX PABHOTOYHBIX NU3MEPEHUI.

2.3) KocBeHHBIE OTHOKPATHBIC TEXHIUUECKHE N3MEPEeHUS (OOBIKHOBEHHBIC KOCBEHHBIE U3MEPEHHUS)
— onpenenenue. [lonck morpemnuocT 0OIKHOBEHHOTO KOCBEHHOTO n3Mepenust. [Ipumep.

2.4) OGpaboTka pe3ynbTaTOB MHOTOKPATHBIX KOCBEHHBIX TEXHUYECKHX m3MepeHuil. [Ipuem mpu-
BCACHHUA MHOTOKPATHBIX KOCBCHHBIX TCXHUYCCKUX PABHOTOYHBLIX I/ISMepeHI/II\/'I K MHOT'OKPATHBIM IIPAMbBIM
TEXHUYECKUM PaBHOTOYHBIM U3MEPEHHUSIM. .

2.5) CnoxxeHre CUCTEMaTHYECKHUX TTOTPEITHOCTEH M3BECTHOTO M HEM3BECTHOTO 3HAKOB. [Ipumepsl.

2.6) Cnoxxkenue ciydaiHbIX morpenrHocteit. [Ipumepsr.

2.7) CnoxeHre CUCTEMaTHYECKHUX U CIIyYalHBIX TorpentHocTei. [Ipumepsr.

2.8) HopMupoBaHne OCHOBHBIX U JOIOJHHUTEIBHBIX MMOTPEITHOCTEN CpeacTB u3Mepenuid. Kiaccel
TOYHOCTH. [Ipumepsl.

2.9) IlpaBuna npexncrasieHus pesyasrara usmepenus. [Ipasuna okpyrnenus. IlpumMepst.

3 Bonpocsl 1o MeToJaM U CpeICTBaM U3MEpEeHUs GU3NUECKUX BETUUNH

3.1) Curnansl u3mMepHuTenbHON nH(popManuu. MacirabHble mpeodpa3zoBaTeny.

3.2) MarauToaneKTpHUeCcKue U3MEpUTENIbHbIE TPUOOPHI KaK Pa3HOBUAHOCTH AIIEKTPOMEXaHUYe-
ckux cucteM. ITpuHiun paboThl, TOCTOMHCTBA, HEAOCTATKU. YPaBHEHHE LIKaJIbl, 001aCTH NMPUMEHEHHUS.

M cTOYHUKY MOTPEIIHOCTEN.

3.3) KommeHcaropsl mOCTOSHHOTO HampspkeHus. CTpyKTypHas cxema, MpUHIMIT paboThl, JOCTO-
WHCTBA U HEAOCTAaTKU. MICTOUHMKH MOTPEIIHOCTEMN.

3.4) BompT™MeTpsl mepeMeHHOro HampspkeHus. [IpeoOpazoBarent NMOCTOSHHOTO HAaNpsDKCHHUS B
MEPEMCHHOT'O (I[eTeKTOpBI) BBIIPAMUTCIIBHOTO U TCPMOSBJICKTPHUYICCKOI'O THIIA. I[OCTOI/IHCTBa u

HETOCTATKHU.

3.5) LwudpoBbie BOIBTMETPHI C BPEMSI-UMIYJILCHBIM MpeoOpa3oBanreM. CTpyKTypHas cxema,
NPUHIUI PabOThl, JOCTOMHCTBA U HEAOCTATKU. ICTOUHMKH MOTPENIHOCTEH, yCTpaHEHUE MTOTPEITHOCTEH.

3.6) LludpoBbie BOIBTMETPHI C YaCTOTHO-UMITYJIbCHBIM IpeoOpa3oBaHueM. CTpyKTypHasi cxema,
HNPUHIUI pabOThl, JOCTOMHCTBA U HEAOCTATKU. MICTOUHMKM OTrpelHOCTeH, yCTpaHEHUE OTPEIHOCTEN.

3.7) LudpoBbie BOIBTMETPHI C JBOWHBIM HHTETPUPYIOMIMM MpeodpazoBanreM. CTpyKTypHas
CXeMa, MPUHIUIL paGOTbI, JOCTOMHCTBA M HCIOCTATKH. HUcrounuxku HOI‘pCIHHOCTCfI, YCTpaHCHUC I10-

TPEITHOCTEM.

3.8) YHuBepcanbHBIN AJIEKTPOHHO-JIy4eBOW ociuutorpad. CTpyKTypHas cxema, MPUHINI JICH-
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CTBUSI, OCHOBHBIC XapaAKTCPUCTUKH, HCTOYHUKHN HOFpGLHHOCTCfI.

3.9) Ocummiorpaduyeckue MeETOAbl M3MEpPEHHs MapaMeTPOB AIEKTPUUYECKHX CHTHAJIOB (aM-
IUTUTY/a, YaCcTOTa, BPEMEHHBIC HHTEPBAJIbI, CIIBUT (a3bl), UX JOCTOMHCTBA M HepocTaTtku. [lorpemnocti
oCIMITIOrpahUIECKUX METOJIOB.

3.10) Ludpossle 3anomuHaromme ocuwuiorpadpsl. CTpyKTypHas cxema, NPUHIMIT JIEeHCTBUS,
OCHOBHBIE XapaKTEPUCTUKH, JOCTOMHCTBA ¥ HETOCTATKH.

3.11) Hudposeie gactoromeprbl. CTpyKTypHasi cxema, MPUHIMI PabOThI, TOCTOMHCTBA W HEIO-
cTartku. MICTOUHMKH MOTrPENTHOCTEN.

3.12) LudpoBsle HU3MEpUTETN BPEMEHHBIX HMHTEPBAJOB (XpoHOMETphl). CTpyKTypHas cxema,
HNPUHIUI pabOThl, JOCTOMHCTBA U HEAOCTATKU. McTOuHMKM norpemHocTeil.

3.13) Iudpossie (da3zoMeTpsl ¢ BpeMsI-UMIYJIbCHBIM TpeoOpa3zoBaHueM. CTPyKTypHas cxema,
NPUHIHI pabOThl, JOCTOMHCTBA U HEAOCTATKH. ICTOUHHKH MOTpenHoCTe.

3.14) ®a3omMeTphl ¢ IPOMEXKYTOUHBIM ITpeoOpa3zoBaHueM casura a3 B HanpspkeHue. CTpyKTypHas
CXeMa, IPUHIIMI PabOThl, JOCTOMHCTBA U HEAOCTATKU. MICTOUHMKM MOrpenHocTei.

3.15) Hudpossie ¢a3zomeTpsl ypaBHOBEMIHMBaIONMEro MnpeodpazoBanus. CTPyKTypHas cxema,
NPUHIHUI PaOOThI, UCTOUHUKH ITOTPEITHOCTEH.

3.16) MocroBeie Mmetonsl u3MepeHus: napamerpoB uemned (R, L, C). Bumget moctoB. Hx
ocobennoctu. O6nacTu npuMeHeHus. bainanc mocTa.

3.17) I'eneparopHbIii METO H3MEPEHUS TTAPAMETPOB 1IETICH Ha TPUMEPE TETEPOAMHHOTO U3MEPH-
Tens napametpa uenel. CTpyKTypHasi cxema, OCHOBHbBIE XapaKTEpUCTUKH, MIOTPEIIHOCTH U3MEPEHUI.

3.18) HudpoBoil u3MepuTenbp MapaMeTpoB LENel ¢ BPeMA-UMITYJILCHBIM IpeoOpa3oBaHHEM.
CrpykTypHas cxema, IPUHLHUI paboThl, ICTOYHUKH MOTPEIIHOCTEH.

3.19) CtpyKTypHBIE CXEMBI U3MEPUTEIBHBIX TPUOOPOB: MPUOOPHI MPSIMOTO U YPAaBHOBEIITHUBAIOIII-
ero npeoOpa3oBanus. CTaTHYECKUE XapaKTEPUCTHKHU MPeoOpa3oBaHMsl, JOCTOMHCTBA U HEAOCTATKH.

3.20) AmnanoroBo-1dpoBoe npeoOpa3oBaHue H HU(PO-aHATIOTOBOE NMPeoOpa30BaHUE CUTHAJIOB
n3MmepurenbHoil mHbopmanmu. PaznoBumnoctu ALIL: ALl mocnemoBatenpbHOrO cyeTa, MOPa3psIHOTO
KOIUpOBaHus, napauienpHoro cunteiBanusd. ALl passepreiBatomero u cnensmero tuna. AT npsamoro
Y YPaBHOBEILIMBAIOIIET0 PeoOpa30BaHHUs.

3.21) Metoau4ueckass TOTPEITHOCTh MPEACTABJICHHS] CHUTHAjda HM3MEPHUTEIbHOW HWHGOpPMAlUH B
IUQPPOBOM BHJE (MOTPEUIHOCTh KBAHTOBaHMSA/JUCKpeTHOCTH). Ommcanue (QHU3NUECKOW NPUPOABI B
M (POBBIX MPUOOPAX PA3IMIHOTO MPHUHIIUIA pabOTHI, CIOCOOBI YMEHBIIICHHUS.

3.22) Mepsbl anektpudeckux BenuuuH: Mepbl JJ/IC Ha OCHOBE HOPMAJBHBIX DJIEMEHTOB; MEPbI
HampsDKEHUST Ha  crabminutpoHax; onHo3Haydble (OMOC) wu  wmHorozHauneie (MMDC) wmepbl
AIIEKTPUYECKOTr0 COMPOTUBIICHHS; 00pa3LoBble KaTyIIKH WHIYKTUBHOCTH; 0Opa3loBbIe KOHAEHCATOPHI.
TpeboBanust K MEpaM IMEKTPUICCKUX BETUIHH.

14.1.3. Tembl KOHTPOJIBLHBIX PadOT
Kiaccel TouHOCTH B MCTOAUYCCKHUEC IMOIPCIIHOCTH.
O1neHka NorpemHoOCTH MPSIMOr0 TEXHUYECKOIO0 MHOITOKPAaTHOT'O PABHOTOYHOTO U3MEPEHUS.
Bnusinue 3akoHa pacnpeeneHus Ha JOBEPUTENIbHYIO IPaHULly CIy4YailHONH MOTPEIIHOCTH.
OrneHka NorpeHoCTH KOCBEHHOTO TEXHUYECKOTO OJHOKPATHOTO U3MEPEHUS.
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CymMmupoBaHH€e NOTPELIHOCTEN.

14.1.4. Tembl OIPOCOB HA 3aHATHAX

Buner nmorpemHocreit u3mepenuil. Knaccuduxauuss BUaOB HM3MEpeHUM, METOAOB U CPENICTB
u3mepenuii (CH).

OcHoBHble MeTposiorndeckue xapakrepuctuku CH. Krnacest TouHocTH. OCHOBHBIE U
JoTIoNIHUTENbHbIE norpemHoct CH.

CucremaTHyecKue U Cily4aiHble OIPENIHOCTH, UX OCOOEHHOCTH.

CymMmupoBaHM€e NOTPELIHOCTEN.

Cratuctuueckas oOpaboTKa pe3yJbTaTOB MHOTOKPATHBIX MPSIMBIX PAaBHOTOYHBIX TEXHMUYECKHX
U3MEpEHUN.

Omnpenenenre JOBEPUTENbHBIX T'PAHUL] CITy4YallHOM MOTPEIIHOCTH.

Onpenenenue NorpemHocTei 0ObIKHOBEHHBIX KOCBEHHBIX U3MEPEHUI.

14.1.5. Bonpochl Ha caMONOATOTOBKY

Knaccupukanum BUIOB H3MEpEHUIN, METOJOB HU3MEPEHMI, CpEICTB HU3MEPEHHH U HX
XapaKTEpPUCTUK, HorpemHocTel. CucreMaTMueckue, CiydailHble, TIpyOble IOIPELUIHOCTH. 3aKOHbI
pacnpezneneHusi. ‘ToueuHble, JOBEpUTENIbHbIC, KBAaHTHIbHbIE, WHTEpPBAJIbHbIE OLEHKHU. [Ipsmbie
OJIHOKpaTHbIC, MPSMble MHOTOKpaTHbIE PaBHOTOYHBIE, KOCBEHHbIE M3MepeHus. [IpaBuna cymmupoBaHus
norpemHocTeii, Bumbr ALII/IIAIL. Mukponponeccopasie CHU. O000mEHHBIE CTPYKTYPHBIC CXEMBI
U3MEPUTENFHBIX TPUOOPOB NPSIMOT0 W KOMIICHCALIMOHHOTO MpeoOpa3oBanusi. OCHOBHBIC IOJIOKEHHS
3akoHa P® «O06 obecnieueHnn enuHcTBa M3MepeHui». [lopepka u kanmubposka CU, moBepoYHBIC CXEMBI U
METOJIMKH MOBepKU. DTanonbl equuull OB, ux Bunsl. OcHoBHBIE NoNIokeHUs 3akoHAa PD «O06 ocHoBax
TEXHUYECKOro perynupoBanus B P®». Buasl u Metoipl craHgaptuizauud. Buuael cTaHaapTos,
TEXHUYECKHE peryiaMeHThl. CHCTEMBI U CXeMBI CepTU(hHUKAIIHH.

14.1.6. Temb1 1a00paTOpHBIX padoT
N3mepeHne conpoTUBIIEHNI HA TOCTOSSHHOM TOKE.
[TpuMeHeHne >IeKTPOHHOTO ocuMyuIorpada s uccaeI0BaHus SJIEKTPUUECKUX CUTHAJIOB.
W3MmepeHne peakTUBHBIX TapaMETPOB JIEKTPUUECKHUX LEMEH.
W3mepenne pasHOCTH (a3 3JIEKTPUUECKUX CUTHAJIOB.

14.2. TpeGoBaHusi K OLIEHOYHBIM MAaTepPUAJIAM JIS JIUL[ C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbSl H HHBAJIUI0B
Jns M ¢ OrpaHWYEHHBIMM BO3MOXKHOCTSMH  3/I0POBbSI M HMHBAIWAOB IPELYCMOTPEHBI
JIOTIOJTHUTENbHBIE OILICHOYHBIE MaTepHallbl, IepedyeHb KOTOPBIX YKa3aH B Tabuuie 14.

CornacoeaHa Ha noprane Ne 24560 18



Ta6n1/1ua 14 — I[OHOJIHI/ITCJIBHLIG MaTcpualibl OUCHUBAHUA IJIA JIML C OTPAHUYCHHBIMU BO3MOXKXHOCTAMU

3JI0pPOBbsI 1 HHBAJIUJIOB

Kareropuu
oOyJaromuxcs

Buibl 1OMOTHUTETBHBIX OLIEHOYHBIX
MaTepuajoB

@®opMBbI KOHTPOJIS ¥ OLIEHKU
pe3yJbTaTOB O0y4YeHUs

C HapymieHusIMHu
ciyxa

TecTbl, MUCbMEHHBIE CAMOCTOSTEIILHBIC
paboThI, BOMIPOCHI K 3a4ETYy,
KOHTPOJIbHBIE PaOOTHI

[Ipeumy11eCTBEHHO MMCbMEHHAs
IIPOBEPKa

C HapymeHusiMu
3peHus

CobeceroBaHue 10 BOIPOCaM K 3a4eTy,
OIIPOC IO TEPMHHAM

[TpenMyIIIeCTBEHHO yYCTHAS IPOBEPKa
(MHIUBUYaTbHO)

C HapymeHusIMHu
OIIOPHO-
JIBUTATEIIBHOTO
armapara

Pemenne nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBCHHO JAUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHHYEHUSMH I10
00LIEMETUIIMHCKAM
MOKA3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIBHBIC
paboThI, BOMIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pa0OThI, YCTHBIC OTBETHI

[IpenmymiecTBEHHO TPOBEPKa
METOJIaMU UCXOJSI U3 COCTOSIHUS
oOyyaromierocst Ha MOMEHT ITPOBEPKHU

14.3. Meroauyeckue peKOMEHAAUMH 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/I0B

Jns 7muI ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMH 3[0POBbS M WHBAIUAOB IPEILyCMaTpUBACTCS
JOCTyTHas popMa MpeoCTaBlICHHs 3aJaHHI OLIEHOYHBIX CPEICTB, a8 UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBEITHMUEHHBIM IIPUPTOM;

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- METO/IOM YTEHHs ACCUCTEHTOM 3a/laHusl BCIYX;

- IIPEOCTaBIECHUE 3a/laHMsl C UCIIOJIb30BAaHUEM CYpPJIONIEPEBO/IA.

Jluam ¢ OrpaHWYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSI M MHBAJIHIAM YBEJIHYMBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB HA KOHTPOJBbHbIE BOMpOCHL. [l Takux oOydaromMxcs NperycMaTpuBaeTCs
JocTynHas popMa IpeoCTaBICHUs OTBETOB Ha 33/1aHUS, @ UMEHHO:

- IIUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT aCCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa oleHUBaHMS pPE3YJIbTaTOB OOYYEHHUS JIUI[ C OrPaHHMYEHHBIMH BO3MOXHOCTSIMHU
37I0POBbSI 1 WHBAIWJOB IO AMCUUIUIMHE TPEAyCMaTpUBAeT MpeAocTaBlieHHe HH(opMamuu B (Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYEHUSAM UX 37I0POBbsl M BOCHPUATHS UH(OpMALIUN:

JL1s1 ML ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe NIEKTPOHHOT'O IOKYMEHTA;

- B IIe4aTHOW (hopMe yBEIMUEHHBIM IIPHUPTOM.

JList 7M1 ¢ HapyLIeHUusIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B MIe4aTHo (opme.

JLst i1 ¢ HapyLIeHUsIMU ONIOPHO-ABUIaTeILHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

[Tpy HEOOXOOMMOCTH Ul JIMIl C OTPaHUYEHHBIMH BO3MOXKHOCTAMHU 30pOBbSl U HHBAIUI0B
IpoIeypa OLICHUBAHUS PE3YyIIbTaTOB 00YUYEHHUSI MOXKET MPOBOANUTHCS B HECKOIBKO JTAIOB.
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