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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.

PCC A. B. ®areeB
OKCIEpTHI:

npodeccop kadeapsr KCYII B. M. 3r03bK0B

Crapmwmii mpernoaBarelb Kapenapbl
PagO3JICKTPOHUKN U CUCTEM CBS3U
(PCCO) 10. B. 3enenernkas
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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
—  OCHOBHBIMU 331a4aMU JUCHUTUIMHBI SIBIISETCS H3yYSHHUE TEOPETUIECKIX OCHOB METPOJIOTHH,
MOJI0KEHUH TEOPUH MOTPELIHOCTEH, COBPEMEHHBIX METOJIOB U CPEACTB N3MEPEHUs (PU3NUECKUX BEITUUYUH,
croco00B 00pabOTKH Pe3yIbTATOB U3MEPEHUIA.

2. Mecto nucuunimubl B ctpykrype OIIOII
Huctumnnuna «Metponorus u paguonsmepenus» (b1.b.14) otHocurcs k 610Ky 1 (6a3oBast 4acts).
[IpenmecTByIOMMUMH ~ TUCHMIUTMHAMY, (OPMHUPYIOUIMMH  Ha4ajbHBIC 3HAHUS, SBISIOTCS:
Marematnka, OCHOBBI TeOpUH LieTel, TeopHst BEpOSITHOCTEN U MaTEMATUYECKasi CTATUCTHUKA.
[TocnenyomumMy AUCUUIUIMHAMU SIBISIOTCS: TEXHONOIMM W CHCTEMbl aBTOMAaTH3MPOBAHHBIX
u3mepenuit Ha CBY, YerpoiicTBa nmpueMa 1 00paO0TKHU CUTHAJIOB.

3. TpeOoBaHus K pe3yJbTaTaM 0CBOCHHMS THCHHUIINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEIYIOIINX KOMIETEHIUI:

— OIIK-7 cnocoOHOCTBIO YYWUTHIBaTh COBPEMEHHBIE TEHICHIMHM pa3BUTHUS AJIEKTPOHUKH,
U3MEPUTEIbHOM UM BBIYMCIUTENIBHONM  TEXHUKH, HWHGOPMAIMOHHBIX TEXHOJOTMH B  CBOEH
npogecCHOHATBHON 1EATEIbHOCTH;

B pe3ynbraTe usydeHus TUCHUILUIMHBI 00y4atoUiCs JOKEH:

— 3HaTh OCHOBHBIE COBPEMEHHBIE METO/bl M3MEPEHUS XapaKTEPUCTUK PATUOTEXHUYECKUX
eneil U CUrHaiaoB.

—  YMeTb UCIOJIb30BaTh OCHOBHBIE IIPUEMbI O0PAOOTKH SKCIEPUMEHTAIbHBIX JJAHHBIX.

— BJAJeTh METONOJIOTMEN HCIIONb30BaHUS aMmaparypbl JUlsl H3MEPEHHsS XapaKTEPUCTHUK
PAaIMOTEXHUYECKHUX LENEN U CUTHAJIOB.

4. O0beM TMCHUIUVIMHBI U BUAbI Y4e0HOIl padoThl
OO0masi TpyIOeMKOCTh IUCIUIUIMHBI cocTaBisier 4.0 3aueTHBIX EIUHHIBI W TPEJCTaBICHA B
Tabmiie 4.1.
Tabmuna 4.1 — Tpya0eMKOCTh TUCITUTLIAHBI

Bunbr yueOHO e TeNbHOCTH Bcero gacos CemecTpsl

5 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 72 72
Jlexn 36 36
[IpakTuyeckue 3aHATUS 16 16
JlaGopaTopHbIie pabOTHI 20 20
CamocTrosTenbHast paboTa (Bcero) 36 36
OdopmiieHre 0T4eTOB 110 Ja0OPaTOPHBIM paboTam 12 12
[IpopaboTka JEKIIMOHHOTO MaTepraia 14 14
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 10 10
Bcero (6e3 3x3amena) 108 108
IloaroroBka u ciaya sK3aMeHa 36 36
OO6mmas Tpy10eMKOCTb, U 144 144
3auerHble EaquHunel 4.0 4.0
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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

= | = > | 8% 2 g
o = < S g < 5 5
o < S, < Fo© 20
Hazpanus pa3aenoB IUCHUIUIMHBI i ® o, o o 9 S
= 5 G s & 0 ==
S, < < 09 % %
5 cemecTp
1 OcHoBbl MeTposoruu. [TorpenHoctu 8 6 0 8 22 | OIIK-7
WU3MEpEHUHN.
2 O6paboTKa pe3ylbTaToB H3MEPEHUH. 8 10 0 6 24 |OIIK-7
3 MeToJibl ¥ CPEeACTBA U3MEPEHUS 20 0 20 22 62 | OIIK-7
(U3MYECKHUX BEIUYHUH.
Hroro 3a cemectp 36 16 20 36 108
Hroro 36 16 20 36 108

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)

A L =
I -
: i
< > 0O
HaszBanus pasznenos CopepxaHue pa3esioB JUCHUIIIUHBI 110 JEKIUAM 5 - §~ 5
= | if
& o 2
= S
5 cemectp
1 OcHoBbl MeTposioruu. | OCHOBHBIE IOHSTHS, TEPMHUHBI U ONIPEICICHUS 8 OIIK-7
[Torpemnoctu MmeTposiorun. Cuctema enuHuI (PU3NYECKUX BEIUIHH
W3MEpPEHUH. (®B). Knaccudukanmu BUI0B U3MEPEHUHN, METOJIOB 1
cpenctB uzmepenuit (CHU). OcHoBHBIE
MeTposornueckue xapakrepuctuku CH1. OcHOBBI
Teopuu norpemrHocteld. Kimaccuduxamms
norpemHocTeid. CUCTEMATUYECKUE U CITy4alHbIe
MOTPEUIHOCTH, UX 0COOEHHOCTH.
Hroro 8
2 O6paboTka pe3ynbratoB | [IpaBuia cymmupoBanus morpentHocteit. [IpaBuia 8 OIIK-7
U3MEpEHUIL. IIPEJICTaBJICHUS PE3yIbTaTa U3MEPEHUS.
HopmupoBanre 0CHOBHOM M TOIIOJIHUTEIBHOM
norpeurHocteit CU. O6paboTka pe3yabTaToB MPSMBIX
OJTHOKpATHBIX M3MepeHui. nenTudukamnms 3akoHa
pacrpeeneHus ONbITHBIX JaHHbIX. KpuTepuii
[Mupcona. Ycrpanenue npomaxos. O6paboTka
Pe3yJIbTaTOB MHOTOKPATHBIX PABHOTOYHBIX
n3MepeHuit. O6paboTka pe3yabTaTOB KOCBEHHBIX
U3MEPEHUMN.
Hroro 8
3 MeTtozp! U cpencTBa O060011eHHBIE CTPYKTYPHBIE CXEMBI H3MEPUTEIHHBIX 20 | OIIK-7
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U3MEepeHHs PU3NIECKUX
BEJTUYMH.

npuoopoB. O6mume npunimsl AL u [TAIT.
[Mpuntune! moctpoeHus uppoBsix CHU.
CrpykTypHasi cxema 1 MPUHIKI paboTa 3JIeKTPOHHO-
JTY4eBBIX U IMU(PPOBBIX ocIUILTOrpadoB.
Ocmnorpaduueckue usmMepeHus.MeTosl u
CpEICTBa U3MEPEHUS HANPSKEHUSI, TOKA U MOIIIHOCTH.
N3mepenne cocpeaoTOUeHHBIX TapaMeTpoB IeNel,
N3mepenne napamMeTpoB 3JEKTPUUECKUX CUTHAJIOB.
Uccnenosanue Gpopmbl 3MEKTPUUECKUX CUTHAIOB.
N3mepenne yacToThl, THTEPBAJIIOB BPEMEHH U
(azosoro casura. CBU-u3mepenus. Mzmepenue S-
MapaMeTpoB YCTPOUCTB. M3MepeHre MOIIHOCTH Ha
CBY. AHann3aTopsl CIIEKTpa.

Hroro

20

Hroro 3a cemectp

36

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMILIMHAPHBIE CBA3H ¢ 00eCIeYHBAKINMMH (NPeablyIIUMH)
1 o0ecrieynBaeMbIMHU (ITOC/TEYIOIMMH) THCHUTIIHHAMHA

Paznenbl qUCHMIIIUHBL U MEXIUCIUIUIMHAPHBIE CBA3M C 00€CIeYMBAIOIINUMU (IIPEbIIyIIUMU) U
o0ecrnieyrBaeMbIMU (TIOCIIEAYIONIMMHI) TUCIUIUTMHAME NpeICTaBlIeHbI B Tabnuie 5.3.
Tabmuma 5.3 — Pa3gensl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HawnmenoBanme JAUCHUITIIINH

Ne pa3nenoB qaHHOW MUCIMIUIMHEL, 115
KOTOPBIX HEOOXOMMO U3yUeHUE
o0ecIieunBaroIUX U 00eCcIeYnBaeMBbIX

JTUCIUTUTIH

1 2 3
[IpeamecTByromMe TUCITUATITUHBI

1 Maremaruka + +

2 OCHOBBI TEOPHUH LIETICH +

3 Teopust BEpOATHOCTEN U MaTeMaTH4yecKasi CTAaTUCTHKA + +

[Tocnenyromye qUCHUIIIMHBI

1 TexHOIOTUYU U CUCTEMBI ABTOMATHU3UPOBAHHBIX N .

u3mepenuii Ha CBY

2 YcrpoiicTBa mpueMa U 00pabOTKH CUTHAJIOB +

5.4. CooTrBeTcTBHE KOMIIETEHIIUI, GOPMHUPYEMBIX MPH U3yYeHUM TUCHUILUIMHBI, U BUA0OB 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POpPMUPYEMBIX MpPU W3YUYEHUHM IUCIMIUIMHBI, U BHIOB 3aHITUN

MIPEICTaBJICHO B Tabmuiie 5.4.

Tabmuma 5.4 — CooTBEeTCTBHE KOMIETEHIMH, (OPMHUPYEMBIX MPH HM3YUYCHUH AUCHUIUIAHBI, ¥ BHJIOB

3aHATUI
§ Bunrw! 3austuit
= = ; '
[t} [t}

QO <

5 < > 8 g DOpMBI KOHTPOJIS

E . .

S S 5 g =

S & S &)

7 =

OIIK-7 + + + + KontponwsHhas padora,

KoncnekT caMonoaroToBKH,
3ammTa oTyera, OTYET MO
nmabopaTopHoii padoTe,
Omnpoc Ha 3ansaTHsIX, Tect
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6. UaTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNH 00yYeHUsI
He npenycmotpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopatopHbIX paboT npuseneHo B Tabmuue 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTopHbIX paboT

8 Y =
= a4 =
2 = =
Z > 5
HasBanus pa3nenos HaumenoBanue nabopatopHbix paboT zF &5
5 2
= o =
a B>
= S
5 cemecTp
3 Metozp! u cpencTaa N3mepenne conpoTUBIICEHUN HA TIOCTOSSHHOM TOKE. 4 OIIK-7
U3MEpPEeHHS PU3HICCKUX
3mMepe pusmriec [IpumeHeHue 3JIeKTPOHHOTO ocuiutorpada s 4
BCIIHHH. HCCIIEIOBAHUS SIIEKTPUIECKUX CUTHAJIOB.
N3mepenue pazHOCTH (a3 3MEeKTPUUECKUX CUTHAJIOB
N3ydeHne MeTO0B U3MEPEHHs pEaKTUBHBIX
[IapaMeTPOB IEKTPUUECKUX LIETIEH.
3ammTa ot4yeToB. [loaBenenne UToros. 4
Uroro 20
Hroro 3a cemecTtp 20
8. IIpakTHyeckue 3aHATUSA (CEMHUHAPHI)
HaumeHoBaHMe NpakTHYECKUX 3aHATUH (CEMUHAPOB) IpUBeAeHO B Tabnuue 8.1.
Tabmuma 8.1 — HamMmeHoBaHMe MPaKTHUECKUX 3aHATHN (CEMHHAPOB)
3 3E
2 S 5
Z = 5
Ha3zBanus pasznenos HanMeHnoBaHue nMpakTUUECKUX 3aHATHN (CEMHUHAPOR) z 7 &5
& 2, S
S o =
a g
= S
5 cemecTp
1 OcHoBBI MeTponioruu. | HopmupoBaHue METPOIOIMUECKUX XapaKTEPUCTUK 2 OIIK-7
[Torpemnoctu CH. Knaccbl TOUHOCTH.
H3MCPCHMUH. MeTtoanueckne CUCTEMATUYECKUE TIOIPEITHOCTH. 2
BBenenune nomnpasoxk.
Ornpenenenre JOBEPUTEITBHBIX TPAHUI] CITyJaitHOM 2
MOTPEUIHOCTH JIs1 Pa3IUYHbIX 3aKOHOB
pacnpeneneHus.
Uroro 6
2 O6paboTka pesynbraTtoB | OCHOBHAS U JAOMOITHHUTENbHAs norpemuoctu CHU. OIIK-7
HU3MEPECHUM. IIpaBuna CyMMHpOBaHUsL CUCTEMATUYECKUX
norpentHocTei. O6paboTKa pe3yIbTaTOB MPSIMBIX
OJTHOKPaTHBIX U3MEPECHUM.
Ciy4aiiHble TOTPENIHOCTH. YCTpaHEHUE TPOMAXOB. 3

OmnpeneneHne 10BEpUTEIbHBIX IPAHUILL CITy4alHON
MOTPEIIHOCTH. AJITOPUTM 00pabOTKH pe3yIbTaTOB
MHOTOKPaTHBIX PABHOTOYHBIX U3MEPEHUH.
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CyMMHpOBaHUE CIyYaHBIX MOTPEITHOCTEH.

CymMMUupOBaHHE CUCTEMAaTUYECKUX U CITy4YalHbIX

MOTPEITHOCTEH.

KocBennsie namepenust. AIroputM o0paboTKu 2

PEe3yIbTaTOB OOBIKHOBEHHBIX KOCBEHHBIX U3MEPEHHIA.

Hroro 10
Hroro 3a cemectp 16

9. CamocTtosTeabHasi padora
Bunst camocTosiTenbHOM paboTHI, TPYIOEMKOCTh U (pOpMUpPYEMbIE KOMITIETEHIIN TIPEICTABICHBI B

Tabimie 9.1.
Tabmuma 9.1 — Busl caMOCTOSATEIBHON pa0OThI, TPYIOEMKOCTh U (JOPMHUPYEMbIE KOMIICTCHIIUN
3 z 5
S i
Buner camocTosiTeILHON = > ©
HazBanus pa3zuenos z 7 &= @®opMBI KOHTPOJIS
paboTbI 8 s 2
X g =
Y Qo 2
~ S/
5 cemecTp
1 OCHOBBI METPOJIOTHH. IloaroroBka k 6 OIIK-7 Koncmekr
[Torpemnoctu MPAKTUYECKUM 3aHATUSIM, caMonoAroToBku, Omnpoc
U3MEPEHUI. ceMHUHapam Ha 3aHATHAX, TecT
[TpopaboTka JTEeKIMOHHOTO 2
Marepuaia
Htoro
2 O6paboTtka pesynsTatoB |[loaroroBka k 4 |OIIK-7 Koncnekr
W3MEPECHHM. MPAKTUYECKUM 3aHATHSIM, CaMOIIOATOTOBKH,
CeMHUHapam KontponsHas padora,
)i} H HATHAX, TecT
[IpopaboTka NTeKIIHOHHOTO 2 Orpoc Ha 3a » 18C
Marepuaia
Htoro
3 MeToJibl M CpecTBa [TpopaboTKa JIEKITMOHHOTO 10 |OIIK-7 3amuTa otueta, KoHCIIEKT
M3MepeHus PU3NYECKUX | Marepuasa caMonoArotToBku, Omnpoc
BEJINYHH. OQOPMIICHHE OTHETOR T 12 Ha 63aH51TI/I;IX, 9T‘I§T o
nabopaTopHBIM paboTam JTabOpATOpPHOM paboTe,
Tect
Htoro 22
Hroro 3a cemectp 36
IloaroroBka u caaga 36 OK3aMeH
JK3aMeHa
Hroro 72
10. KypcoBasi pa6ora (mpoexr)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OHEHKHU YCIEeBAEeMOCTH 00y4al0IIuXCs

11.1. BanibHbIe OLIEeHKH VIS 3JIEMEHTOB KOHTPOJIS
Tabmuua 11.1 — banibHble OLIEHKH TSI 3JIEMEHTOB KOHTPOJISI

DneMeHThI Yu4eOHOM

MakcuMabHBIN

MakcuMabHBIN

MaxkcuMaiisHBIN

Bcero 3a
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OaJut 3a mepuon
6amn Ha 1-yto KT ¢ | Gam 3a nepuon
JESITETbHOCTH mexay 2KT u Ha CeMeECTp
Hayana ceMectpa | mexnay KT u 2KT
KOHEII ceMecTpa
5 cemecTp

3amuTa oTyeTa 10 10 20
KontponpHhas paborta 10 10 10 30
Otuer no nabopatopHoit 10 10 20
pabore
Hroro makcumym 3a 10 30 30 70
nepuos
OK3aMeH 30
Hapacraromnm urorom 10 40 70 100

11.2. IlepecyeT 02/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 6a/UIOB B OIIEHKH 32 KOHTPOJIBHBIE TOUKH MTPEICTaBJICH B Tabimie 11.2.
Tabmuua 11.2 — [1epecueT 6aI0B B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

baniel Ha 1aTy KOHTPOJIBHON TOYKU Orenka

> 90% ot MakcuManbHOU cyMMbI OatoB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHOM cymmbl OaiioB Ha aaty KT

4
Ot 60% 110 69% oT MakcuMaIbHOW cyMMBbI O6aiioB Ha naty KT 3
2

< 60% oT MakcuManIbHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecyer cymMMbI 02/1710B B TPAAULMOHHYIO M MEKAYHAPOIHYI0 OLICHKY
[TepecueT cymmbl 6alIOB B TPAAULIMOHHYIO U MEXIYHApOIHYIO OLIEHKY MpeACTaBleH B Taliuie
11.3.
Tabmuma 11.3 — Ilepecuer cymMMbl 6aJIOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Wrorosas cymma 6aisos,

Ouenka (I'OC) YUYUTBIBAET YCIICIIHO CIaHHBIN Ouenka (ECTS)

HK3aMEeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporo)

4 (xopo111o0) (3a4TeHO) 75 - 84 C (xopor0)
70 - 74
65 - 69 D (ynoBneTBOpUTENIBHO)

3 (YIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (mocpexcraerio)
2 (HeYHOBICTBOPHTENSHO) (HE Hwxe 60 Ganos F (HeynoBieTBOPUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MH(POPMAIITHOHHOE o0ecTieueHHe TUCIMIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. Otuanko B.®. Metponorus, ctanaaptusanus U ceprudukanus: YuedHoe nocodue. — Tomck:
ToMcKkul MEXBY30BCKHMA IEHTP AUCTAHIMOHHOTO oOpa3zoBanus, 2010 — 208 c. (Hanuumne B OMOIHOTEKE
TYCVYP - 61 3k3.)
2. I[lepemutnra T. O. Mertposiorus, craHmapTu3anus U ceprtudukanus: YdyeOHoe mocodue. —
Tomck: TMIIZIO, 2009 — 140c. (manmuue B 6udmmoreke TYCVYP - 20 3k3.)

12.2. lonostHUTEILHAS JIATEPATYypa
1. Metposnorust u paguonsmepeHus: yueonuk ais By3oBy/ B. M. Hedenos, B. 1. Xaxun, B. K.
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butiokoB u n1p.; Pen. B. W. Hedenos. - M.:Beicmas mkona, 2006. - 525 c.:u. (Hanuuue B OMOIMOTEKE
TYCVYP - 48 3k3.)

2. Metposorus, cTaHIapTU3ANUs, CEPTHPUKAIUSI U SICKTPOU3MEPUTEIbHAS TEXHUKA: YUueOHOe
nocobue/ K. K. Kuwm, I'. H. Aaucumos, B.1O. bap6aposuy, b. f. JlutBunos. - CIIb.:ITutep, 2006. - 368c¢:
wi. (Hannaue B Oubmuoreke TYCVYP - 50 7k3.)

3. OpacroB B. E. Metrponorus, crangaptu3anus u ceptuduxarus: YdueoHoe mocooue — Tomck,
N3n-Bo ToMckoro rocyjapcTBEHHOIO YHUBEPCUTETA CUCTEM YIPABIEHUS U PainodaeKTpoHukH, 2005 —
266 c. (Hanmnuue B oubmmoreke TYCVYP - 340 5k3.)

4. 3akon P® "O06 obecnieueHnn enuHcTBa U3MepeHuii”" ot 26.06.2008 . Ne102-D3 [DneKTpOHHBIN
pecype]. [Dnextponssli pecypc] - Pexum moctynma: http://www.consultant.ru/cons/cgi/online.cgi?
req=doc;base=LAW;n=182748#0, nata obpamenus: 18.05.2018.

5. 3akoH P® "O TexnnueckoM perymmpoBanun” ot 27.12.2002 Nel184-D3 [DnexkTpoHHBIN pecypc].
[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. OpactoB B.E., CunopoB FO.K., Otyanko B.® M3meputenbHas TeXHUKA U JAaTYUKU: YdeOHOE
nocobue. — Tomck: TMILJIO, 1999. — 178c¢. (nanuune B 6ubaroreke TYCVYP - 63 5k3.)

12.3. YueOHO-MeTOAUYECKHE MOCO0OU

12.3.1. O0s3aTesibHbIE Y4eOHO-MeTOAuYeCKHe M0CO0Uus

1. Otyanko B. @. Merponorus, craHmaptuzanus U cepTudukanus: YdeOHOe METOAUYECKOe
nocobue. — Tomck: TMILJIO, 2010 — 52 c. (Hanuuue B 6ubmuorexke TYCVYP - 15 2k3.)

2. Organko B. @. O YueOHO-METOANYECKUN KOMIUIEKT (y4eOHbIE METOAMYECKHE MOCOOus IO
MPAKTUYECKUM 3aHSATHIM, 10 CaMOCTOSTENbHOM paboTe CTYyIEHTOB, MO JabOpaTopHBIM paboTam) 1o
nucuurmuae MCuC — Tomck, 2012 [anekTpoHHBIN pecypc]. [DnekTpoHHbI pecype] - Pexum nocrtymna:
http://new.kcup.tusur.ru/library/umk-metrologija-i-radioizmerenija-rtf, nara oopamenus: 18.05.2018.

12.3.2. YuyeOHO-MeTOAUYECKHE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/I0B

Y4eOHO-MeTOIMYeCKHEe MaTepHalibl JJIsi CAaMOCTOSITENIbHOM U ayUTOPHON paboThl 0Oydaromuxcs
U3 YUCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 30pOBbSl U MHBAJIHUIOB MPEJOCTABISIIOTCA B (popMax,
aIalITHPOBAHHBIX K OTPAaHHMYCHHUSM UX 3JI0POBbS U BOCIIPUATHS HH(DOpMAITHH.

JL1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOW (hopMe YBETMUEHHBIM IIPHUPTOM.

JL1s1 M1 ¢ HApYIIEeHUsIMM CJIyXa:

- B (hOpMe IEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU opme.

JL1s1 M1 ¢ HApYIIEeHUSIMM ONIOPHO-ABUTaTe/LHOI0 anmnapara:

- B (hOpMe IEKTPOHHOI'0 IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpo¢eccnonaibHbIe 0a3bl JAHHBIX M HHGOPMALIMOHHBIE CIPABOYHbIE CHCTEMBI
1. www.consultant.ru

13. MartepuajibHO-TEXHHYECKOe o0ecneyeHue TMCIUILINHBI U TPpedyeMoe MporpaMMHoe
olecrieuenmne

13.1. O0uue TpeOOBaHUS K MATEPHAJILHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecIie4eHH 0
AUCHHUILINHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIMOHHbBIX 3aHATHH
s npoBeneHust 3aHATUN JEKIUMOHHOIO THIIA, IPYNIOBBIX U WHIUBUAYAIbHBIX KOHCYJbTAIUi,
TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAllMM MCIIONb3YeTCsl yueOHas ayIuTopus ¢ KOJINYECTBOM
MI0Ca/I0UYHBIX MECT He MeHee 22-24, 00opyaoBaHHasl TOCKOW U CTaHAapTHOM yueOHOM Mebenbto. MmeroTcs
JIEMOHCTpallMOHHOE 000pyJoBaHUE U Y4eOHO-HAIJISAHBIE MOCOOUs, OOecreuyuBarouIie TeMaTH4ecKue
WUTIOCTPAIMHU 110 JIEKIIMOHHBIM pa3jiesaM JIUCHUIUIUHBIL.
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13.1.2. MaTepuaJIbHO-TEXHHYECKOE M IPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
JlaGopaTopust METPOJIOTUH U U3MEPUTEITLHON TEXHUKHU
ydeOHasi ayquTopus Ui TMPOBEACHUS 3aHATHNA MPAKTHYECKOTO THUMA, ydeOHas ayauTopus s
MIPOBEICHMSI 3aHATHI T1Ta00pPaTOpHOTO TUIIA
634034, Tomckas o6nacts, T. Tomck, Bepmunauna ynuna, a. 74, 212 ayn.
Ornucanue UMeIIerocs 000pyI0BaHUS:
- Ocinorpad ananorossiit pupmsl INSTEK (4 mit.);
- Ocmmnorpad nudposoit INSTEK;
- 'enepatop curnanos tuna I'3 (2 wr.);
- 'enepatop curnanos tuna I'S (5 mt.);
- Yactotomep nmdponoii U3-34;
- MunmmuBonetMeTp B3-38 (2 mit.);
- Usmepurens nobpotHoctu E9-4;
- U3smeputens nobpotHoctn E4-4;
- Usmeputens E12-1(A);
- U3mepurtens E12-1;
- Hactoromep Y3-44 (4 wr.);
- Usmeputens RLC (2 mT.);
- Usmepurens E7-21;
- Amnepmetp-BosbT™MeTp-oMMeTp ABO-5M (3 miT.);
- Moct P329 (2 mt.);
- Bomet™meTp cepun M (6 mT.);
- ICTOYHMK TUTaHUS TOCTOSHHOTO TOKA (5 IIT.);
- MlcTOYHMK TUTaHUS TTOCTOSITHHOTO TOKa MTPOrPaMMHUPYEMBIi (2 1MIT.);
- Marasun conpotuBienuii (3 mir.);
- [anpBanomeTp;
- Bomstmerp ®@-204/1 (B makere, 2 mrT.);
- ®azometp cepun D2 (4 mr.);
- 'eneparop-uactoromep AHP-1001;
- [TorentmomeTp I1I1-63 (3 miT.);
- Henurens nanpsbxkenus [IH-1;
- KomriekT cnenuann3npoBaHHON yueOHOM MeOemu;
- PaGouee mecto mpenogaBarens.
[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHOe odecredeHne 1JIs J1adopaTopHbIX padoT

JlaBopatopust METPOJIOTUU U U3MEPUTEIBHON TEXHUKU

yueOHasi ayJuTOpHs JUIl MPOBEACHMS 3aHATHH NPAKTUUYECKOro THIA, yuyeOHas ayauTOpHs IJis
MIPOBEICHMSI 3aHATHI 1Ta00pPaTOpHOro TUIIA

634034, Tomckas o6nactsh, T. Tomck, Bepmnnuna ynuna, a. 74, 212 ayn.

Onucanue UMeIerocs 000pyI0BaHUS:

- Ocuunorpad ananorossiit pupmsl INSTEK (4 mit.);

- Ocummnorpag nudposoit INSTEK;

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

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

- Yactotomep uudponoii U3-34;

- MumnuBonst™metp B3-38 (2 wit.);

- Usmepurens nobpotHoctu E9-4;

- Usmepurens nodpotHoctu E4-4;

- U3meputens E12-1(A);

- U3mepurens E12-1;

- Yacroromep U3-44 (4 mr.);

- U3mepurens RLC (2 wT.);

- Usmepurens E7-21;
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- AMniepmetp-BoasT™MeTp-ommeTp ABO-5M (3 wt.);
- Moct P329 (2 mt.);

- Boast™merp cepun M (6 mit.);

- MlcTOYHMK MTUTaHUS TOCTOSTHHOTO TOKA (5 IIT.);

- MlcTouHMK MTaHMsI TIOCTOSHHOTO TOKa MPOrpaMMHpPYEMBIii (2 1IT.);
- Marasus conpotuBiennii (3 mr.);

- ['anbBanOMETD;

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

- ®azometp cepun D2 (4 wr.);

- 'eneparop-uactoromep AHP-1001;

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

- Jlenutens Hanpsixenus JJH-1;

- Kommuiek cienmanusupoBanHoi yueOHoM Mebenu;
- PaGouee mecTo mpenogaBares.

[TporpamMHoe obecnieueHre He TpeOyeTCs.

13.1.4. MaTepuaibHO-TEXHHYECKOE U NMPOrpaMMHOe obecriedeHne IJisi CAMOCTOATEIbHON padoThI
Jnist caMoCTOsSTeNnbHOM paboThl MCMONB3YIOTCA yueOHbIE ayqUTOPUU (KOMITBIOTEPHBIC KJIACCHI),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast obmacTs, . Tomck, Jlenuna npocmexr, 1. 40, 233 ayz.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnacTb, . Tomck, Bepimanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obmacTs, T. Tomck, Bepmmnanna ynuma, 1. 74, 207 ayn.

CocraB 000py10BaHHUS:

- yuebHasi MeOelb;

- komnbroTepsl kiacca He Huke [IDBM INTEL Celeron D336 2.81'Tw. - 5 wit.;

- KOMIIBIOTEpPBbI TOAKIIOYEHbl K ceTh «VHTepHeT» M 00ecrnednBalOT JOCTYH B 3JIEKTPOHHYIO
nH()OPMAITMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCHUTETA.

[lepedens MporpaMMHOTO 0OECTICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MatepuanbHO-TeXHHYECKOe o0ecredyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMHM 310POBbSI U HHBAJIN/10B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHMYEHHBIMU BO3MOYKHOCTSIMM 3/10pPOBbsS U HMHBaJIUIaMU
OCYUIECTBIIIETCA C UCIOIb30BAHUEM CPEJICTB O0YUYEHHMSI OOILEro U CrielnaibHOrO Ha3HAUYEHUSI.

[Tpu 3aHATHAX C OOy4YalOIIMMHUCS € HAPYLIEHUSIMM CJIyXa HpPeayCMOTPEHO HCIOJIb30BaHUE
3BYKOYCUJIMBAIOIIEH ammaparypbl, MYJIbTUMEAUMHBIX CpPEACTB M JPYTUX TEXHUYECKUX CPEJCTB
npuema/mepenaud ydyeOHOW MHGPOpPMALUU B JAOCTYHHBIX (hopMax, MOOMIIBHOW CHUCTEMBI INPENOaBaHUs
JUIst 00y4aroUIMXCsl ¢ MHBAIMIHOCTBIO, MOPTAaTUBHOW MHAYKIIMOHHOW CHCTeMbl. Y4eOHas ayauTopus, B
KOTOPOM 3aHMMAIOTCsl OOyyarolluecsi ¢ HapylIeHHEeM cllyXa, 00OpyJOBaHAa KOMIIBIOTEPHOM TEXHHUKOMH,
ay/IMOTEXHUKOM, BUICOTEXHUKOU, IEKTPOHHOMN JOCKON, MYJIbTUMEIUHHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEeHUSIMH IIPEAyCMOTPEHO HCIIOIb30BAHUE B
JIEKIMOHHBIX U YY€OHBIX ayJUTOPUIX BO3MOKHOCTH MTPOCMOTPA yIAJIEHHBIX 00BEKTOB (HanpuMep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha 9KpaHe) MU MOMOIIH BUACOYBEINYUTENEH 111 KOM(POPTHOTO MPOCMOTpA.

[Ipu 3aHATHAX C OOYyYalOIIMMHUCA € HAPYLIEHMSMHM OINOPHO-IBMIaTeJIbHOIO annapara
UCIIOJIB3YIOTCS albTEpHATUBHBIE YCTPOMCTBA BBOJAa MH(MOpMAlMM U Jpyrue TEXHUYECKHE CPEeICTBA
npueMa/nepenaud yueOHOW MH(OpManuu B TOCTYNHBIX (hopMax, MOOMJIBHOM cHCTEMbl OOy4EeHUS IS
JI0/IeN C UHBAJIMAHOCTBIO.
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14. OIIeHO‘lHLIe MaTepuaJdbl H METOANYCCKHEC PCKOMECHAAIIUHA 110 OPraHUu3alu U3y4CcHUs

AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOAUYECKHE PEKOMEH AU
s onleHKH cTeneHr c(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHMS 3aKPEIUICHHBIX 32 AMCLUUIUIMHON
KOMIICTCHITMI MCIIOB3YIOTCS OLIEHOYHbBIE MaTepUalIbl B COCTARBE:

14.1.1. TecToBBI€ 3a0aHASA

l. Kakyro nmorpemHocTs HOpPMHUPYET
TOYHOCTHU CPEJCTBA U3MEPEHUs?

Kj1accC

OCHOBHYIO

AJAUTUBHYIO

JOIMOJTHHUTCIbHYIO

a0COJTIOTHYIO

2. Ha kakyro BenMYMHY OIIMOETCS BOJBTMETP

KJ1acca TOYHOCTH MIPU U3MEPEHHOM 3Haye-
Huu 360 B Ha npenene uzmepenus 1000 B?

Ha OAWH BOJIBT

Ha onuH mpoteHt ot 1000 B

Ha oAuH nporeHT ot 360 B

Ha 36 B
3. BcTtaBbTe npoImymeHHoe CIoBo. YaCTOTHOM
DNEKTPOHHO-TY4YeBOM ociuiuiorpad npeaHazHa- | BpEMEHHOU
YCH JUIS UCCIICIOBAHHS DICKTPHYCCKUX CUTHA- | A CTPaXaHCKOi
JIOB B o0JacTu.

KOMILJIEKCHOU

4. Yro Takoe nompaBKa K U3MEPEHUIO?

3HaucHHE IMOrpCIIHOCTH, B3ATOC U3 MaCIopTa
HCIIOJIB3YEMOI'0 CPEACTBA U3MCPCHUA.

3HauYeHNE METOIMYECKOM MOTPEIIHOCTH, B3SITOE
C IIPOTUBOIIOJIOKHBIM 3HAKOM.

3HaucHHe MOrpeIIHOCTHU HEU3BCCTHOI'O 3HAKA,
pPaCCUUTAHHOC ITOCJIC BBIIIOJIHCHHUA U3MCPCHHA.

3HaueHne MOTPENTHOCTH TUCKPETHOCTH IUPPO-
BOT'O U3MEPUTEILHOTO MPUOOpA.

5. Kakyro
aIUTUBHOI?

MOrpeIIHOCTb Ha3bIBAIOT

He 3aBucsauyto oT BHEIIHUX YCIOBUU.

He 3aBucsuyro ot u3mepseMoi BEJINYUHBI.

[TepemeHHYy10 BO BpeMEHHU.

CB00OHYIO OT METOANYECKOMN MO PELIHOCTH.

CornacoeaHa Ha noptane Ne 25885
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6. Uto Takoe METOAMYECKAsI TOTPEUTHOCTh?

[TorpenrHocTh, BbI3BaHHAs BIMSHUEM CPEICTBA
M3MEpEHUs Ha 0OBbEKT U3MEPEHUS WIH pac-
XOKIEHUEM MEXKIY MOJIENbIO 00bEKTa n3Mepe-
HUS M CAMHUM OOBEKTOM U3MEPCHUSI.

[TorpemnocTs, ykazanHas B nacrnopre CHU.

[TorpemHoCTh, yKa3aHHas B METOAMYKE.

ITorpemHocTh, BEI3BAHHAS BBIXOOM BHEIHUX
BJIMAIOIIUM BCJIMYKWH 3a 'PaHUIBI HOPpMaJIbHBIX
YCIIOBHM.

7. Kakoil W3 TNpUBEAEHHBIX HHUXKE METOJO0B
SIBJISIETCSL  HYJIEBBIM  METOJIOM CpPaBHEHHUS C
Mepoi?

KocBeHHoe n3MepeHue conpoTUBIEHUE METO-
JIOM BOJIbTMETpa-aMIlepMeTpa.

[IpsiMoe u3MepeHne COPOTUBIICHUS OMMETPOM.

[IpsiMoe n3MepeHne COnpOTUBIEHUS MYJIbTH-
METPOM.

MocTtoBoe HN3MCPCHUC COIIPOTUBJICHUA.

8. Ilo KaKkoMy 3aKOHY pacrnpeneneHsl
CHUCTEMATHYECKHE TIOTPEITHOCTH HEHU3BECTHOTO
3gaka?

PaBHOMEpHOMY.

HopmansaoMy.

TpaHeI_ICI/I,[LaJILHOMy.

ApPKCUHYCON/IaJIbHOMY.

9. Kak yMEHBIIUTH MOTPEIIHOCTh KBAHTOBAHUS
(muckpeTtn3anyu) B MUGPPOBBIX HU3MEPHUTEIBHBIX
npubopax?

CraOunu3upoBaTh CPEICTBO U3MEPEHUS IO TEM-
neparype.

VYBenUuUTh 4aCTOTY OIOPHOTO KBAPLIEBOTO I'e-
HepaTopa npubdopa.

OTkanubpoBaTh CPEICTBO U3MEPEHHUS.

CMeHuTh omeparopa.

10. B yeM OTJINYUE HU3MEPUTEITBHOTO
npeoOpa3oBaressi OT U3MEPUTENHLHOTO Iprbdopa?

W3MepuTenbHBblii prOOp CTOUT AOPOKE.

W3mepuTenbHbli peoOpa3oBaTeinb HEOOXOAUMO
MOBEPATb.

W3mepuTenbHbIi TpeoOpa3oBaTeib BbIIACT
CUTHAJI U3MEPUTENIbHON HHpOopMaLun B hopme,
HEJIOCTYIHOM I HAaOIIOICHUS YE€TI0BEKOM.

W3mepuTenbHbli IpuOOp BHIAAET CUTHAT U3Me-
puTenbHOM uHpopManuu B popme, HEAOCTYTI-
HOU /17151 HaOJTIOICHHSI YETTOBEKOM.

CornacoeaHa Ha noptane Ne 25885
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11. Ilepuognueckas
I/I3MepeHI/I$I HpOBOIII/ITCH

MOBEpKa cpeacTa

10 TpeOOBaHUIO COTPYAHUKA METPOIOTUIECKOTO
opraHa mpearnpusTus.

110 TpeOOBAaHUIO COTPYAHUKA FOCYJAPCTBEHHOTO
METPOJIOTHYECKOr0 HaJ[30pa.

10 HUCTEUYEHHUIO CPOKA MEKIIOBEPOYHOTO UH-
TepBaJa.

MO0 OKOHYAHUIO KaJICHAApHOTO Iroaa.

12.1lpu oOHapyXeHHH T@pomMaxa B
PE3yNbTaTOB U3MEPEHUI HEOOXOTMMO

cepuu

UCKIJIIOYHUTH TIPOMaX U IMPOBECTH 00PaOOTKY
pe3yabTaTOB U3MEPEHHI 3aHOBO.

UCKJIIOUUTh IpOMax U MPOJIOJHKUTH 00pabOTKy
PEe3yIbTaTOB.

CMEHUTb UCIIOJIb3YEMOE CPEJICTBO U3MEPEHUI.

MPOM3BECTH HOBYIO CEPHIO U3MEPEHUH.

13. Kakomy 3aKOHY pacrnpeneneHus
MTOTYUHSIFOTCS CITy4allHbIE MOTPEIIHOCTH?

HHTCTPAJIBHOMY

muddepeHnraIbHOMY

HOPMAJIbHOMY

pacnpenenenuto [Tupcona

14. Kakas u3 IIEPEYHCICHHBIX HUXKE
XapaKTEPUCTUK CPEACTB M3MEPEHUs SBIISAETCS
METPOJIOTMYECKON?

BEC U3MEPUTEIHHOT0 Nprbdopa

byHKIMS peoOpa3zoBaHU

TUIT COCAUHCHUSA C UHTCPHCTOM

OIITOBAsA LICHA

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

YYBCTBUTCIIBHOCTD

mopor 4yBCTBUTCIIbHOCTH

rabapuThl U3MEPUTEITHHOTO prudopa

OBICTpO/ICHCTBUE

16. Kakoii kjacC TOYHOCTH HEJb3sl IPUCBOUTH
CPEICTBY U3MEPEHHUS 10 pe3ysibTaTaM OBEPKU?

1,0

1,4

2,0

2,5
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17. Kakoii Kjgacc TOYHOCTH DSKOHOMHYECKH
BbIrOJiHEE Bcero npucBoutb CH ¢ ocHOBHOM
MYJIETUTUTHKATUBHOM TOTPENTHOCTBIO, €CIIU MPHU
JNEWCTBUTEIILHOM  3HadeHuu 3,63 B ono

nokasaino 3,6 B na npenene 10 B?

18. B pesymbrate wu3Mmepenuss -5 B  Owpun|-5.1354 B
OOHApYXEHbl ~ METOIUYECKHE  IOTPEIIHOCTH 344 B
n3BecTHOoro 3Haka -1,61 % u +0,054 B. Uemy

PaBEH UCIIPABJICHHBIN pe3yabTatT? -5,1345 B
-4,8655 B

19. Kak CYMMUPYIOTCS ClIy4JaitHble R

MOTPEUTHOCTHU? SZ - Z S,

20. Kakas W3 TpUBEICHHBIX HIXKE OILEHOK | U = ( 0,7+ 0,07) B,P=0,95%
MOTPEITHOCTH SIBJISIETCS JJOBEPUTEILHOM ? U=0.7B.S.=0.0309B
— Y Y90 — Y

U=0,7B,06=x0,07 B

U =0,7 B, pacnipenienieHue MorpeiHocTy He
IIPOTUBOPEYUT HOPMAIILHOMY

14.1.2. Dx3amMeHAIlHOHHBbIE BONIPOCHI
1 Bompockl Mo ocHOBaM METPOJIOTHH

1.1) Usmepenune. Knaccudukanuu nsmepenuid. [Ipumepsr.

1.2) Meron uzmepenus. MeToj HEeIOCPEACTBEHHOW OIEHKH W METOJ CpaBHEHHs ¢ Mepoid. Pa3Ho-
BUJIHOCTU. [Ipumepsl.

1.3) CpenctBa uzmepenus. Knaccudukanus. [Ipumepsr.

1.4) OcHoBHbIe MeTposnoruueckue xapaxkrepuctuku CH. HopmupoBaHHe METpPOJOTrMYECKUX Xa-
paktepuctuk CHU.
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1.5) orpemnocts m3mepenus. Knaccudukamuu norpemHocTei (abCoMOTHBIE/OTHOCUTENBHBIC-
/TIpUBENIEHHBIE, a/ITATUBHBIC/MYJIbTUIUIMKATUBHBIE, CHCTEMAaTHYECKue/Cinydaiinbie/Tpyosie). [Ipumepsr.

1.6) Cucremarndeckue norpemuoctu. Knaccuduxkarus, cnocoOb oOHapyKeHUs,
1.7) Cucremarndeckue nmorpemHocTd. CrmocoOsl yCTpaHEHUS! CUCTEMATHYECKUX TTOTPEITHOCTEH.
1.8) MeToap! u3MepeHus, yCTpaHsoue/0caadsommue CUCTEMaTHYECKIE TIOTPEITHOCTH.

1.9) HewuckiroueHHbIE CHCTEMaTHYECKHE MOTPEIIHOCTH: OMNpeAesieHue, MCTOYHUKH, HTPUMEpHI.
[TompaBka, BBeICHNE MTONIPABKH, BUJIBI IIOMPABOK.

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

1.11) ITapameTpsl 3aKOHOB paclpeneieHHs] CIly4alHbIX IOTPEIIHOCTEN U UX OLICHKH I10 AKCIEPHU-
MEHTaJIbHBIM JJAaHHBIM.

1.12) Cayuaiinbie morpemHocTH. OIEHKH CIIyYalHBIX MOTPENTHOCTEH (TOYEUHBIC, JTOBEPUTEIh-
HI:IG/KBaHTI/IJIBHBIG, Hpe;[eﬂbele). Hepexoz[ OT TOUYCYHBIX OICHOK K AOBCPUTCIIbHBIM. Bnusaune 3axona
pacrpeeneHust Ha JOBEPUTEIbHBIA HHTEPBAI CIyYalHOM MOTPEIIHOCTH.

2 Bonpocsl 1o 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 — OTMpPECICHUE. AJITOPUTM
00pabOTKH pe3yabTAaTOB MPSIMBIX MHOTOKPATHBIX TEXHUYECKUX PABHOTOYHBIX NU3MEPEHUI.

2.3) KocBeHHBIE OTHOKPATHBIC TEXHUUECKIE N3MEPEeHUS (OOBIKHOBEHHBIC KOCBEHHBIC U3MEPECHHUS)
— onpenenenue. [lonck morpemuocT 0ObIKHOBEHHOTO KOCBEHHOTO n3Mepenust. [Ipumep.

2.4) O6paboTka pe3ynbTaTOB MHOTOKPATHBIX KOCBEHHBIX TEXHUYECKHX m3MepeHuil. [Ipuem mpu-
BCACHHUA MHOTOKPATHBIX KOCBCHHBIX TCXHUYCCKUX PABHOTOYHBIX I/ISMepeHI/II\/'I K MHOT'OKPATHBIM IPAMbBIM
TEXHUYECKUM PaBHOTOYHBIM U3MEPEHHUSIM. .

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

2.6) Cnoxxenue cirydaiHbIX morpenrHocteit. [Ipumepsr.

2.7) CnoxkeHre CUCTEMaTHYECKHUX U CIIyYalHBIX TorpentHocTei. [Ipumepsr.

2.8) HopMupoBaHue OCHOBHBIX U JOIOJHHUTEIBHBIX MOTPEITHOCTEN CpeacTB u3Mepenuid. Kiaccel
TO4YHOCTH. [Ipumepsl.

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

3 Bonpocsl 1o MeTOJaM U CpeICTBaM U3MEpEHUs GU3NUECKUX BETUUYNH

3.1) Curnansl u3mMepHuTenbHON nHpopManu. MacirabHble mpeodpa3zoBaTeny.

3.2) MarauToaneKTpuueCcKue U3MEpUTENIbHbIE TPUOOPHI KaK Pa3HOBUAHOCTH AIIEKTPOMEXaHUYe-

ckux cucteM. ITpuHiun paboThl, TOCTOMHCTBA, HEAOCTATKU. YPaBHEHHE LIKaJIbl, 001aCTH NMPUMEHEHHUS.
M cTOYHUKY MOTPEIIHOCTEN.
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3.3) KommeHcaropsl mOCTOSHHOTO HampspkeHus. CTpyKTypHas cxema, MpUHIMIT paboThl, JOCTO-
WHCTBA U HEAOCTAaTKU. MICTOUHMKH MOTPEIIHOCTEMN.

3.4) BonpT™MeTpsl mepeMeHHOro HampspkeHus. [IpeoOpazoBarent NMOCTOSHHOTO HaNpsHKCHHUS B
MEPEMCHHOT'O (I[eTeKTOpBI) BBIIPAMUTCIIBHOTO U TCPMOSJICKTPHUYICCKOI'O  THIIA. I[OCTOI/IHCTBa u
HEIO0CTaTKH.

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

3.6) LludpoBbie BOIBTMETPHI C YaCTOTHO-UMITYJIbCHBIM IpeoOpa3oBaHueM. CTpyKTypHasi cxema,
HPUHIUI pabOThl, JOCTOMHCTBA U HEAOCTATKU. MICTOUHMKM MOTrpelHOCTeH, yCTpaHEHUE TOTPEIHOCTEN.

3.7) UudpoBbie BOIBTMETPHI C JBOWHBIM HHTETPUPYIOMIMM MpeodpazoBanreM. CTpyKTypHas
CXeMa, MPUHIUIL paGOTBI, JOCTOMHCTBA M HCIOCTATKH. HUcrounuxu HOFpCIHHOCTefI, YCTpaHCHUC I10-
TPEITHOCTEH.

3.8) YHuBepcanbHBIN AJIEKTPOHHO-JIy4eBOW ociuuiorpad. CTpyKTypHas cxema, MPUHINI JICH-
CTBUSI, OCHOBHBIC XapaKTCPUCTUKH, HCTOYHUKHN HOFpGLHHOCTCﬁ.

3.9) Ocummiorpaduyeckue MeETOAbl M3MEPEHHs MapaMeTPOB HIEKTPUYECKHX CHTHAJIOB (aM-
IUTUTY/a, YacTOTa, BPEMEHHBIC HHTEPBAJbI, CIIBUT (a3bl), UX JOCTOMHCTBA M HepocTaTtku. [lorpemnocti

OCI_[I/IHHOFpa(bI/I‘-IGCKI/IX METOAOB.

3.10) Ludpossle 3anmomuHaromme ocuwuiorpadpsl. CTpyKTypHas cxema, NPUHIMI JIEeHCTBUS,
OCHOBHBIE XapaKTEPUCTUKH, JOCTOMHCTBA U HEOCTATKH.

3.11) Hudposeie gactoromepbl. CTpyKTypHasi cxema, MPUHIMI PabOThI, TOCTOMHCTBA W HEMIO-
cTarku. MICTOUHMKH MOTPENTHOCTEN.

3.12) HudpoBsle HU3MEpUTETN BPEMEHHBIX HMHTEPBAJOB (XpoHOMETphl). CTpyKTypHas cxema,
HNPUHIUI pabOoThl, JOCTOMHCTBA U HEAOCTATKU. McTOuHMKM norpemHocTeii.

3.13) Iudpossie (da3zoMeTpsl ¢ BpeMSI-UMIYJIbCHBIM IpeoOpa3zoBaHueM. CTPyKTypHas cxema,
NPUHIMI PabOThl, JOCTOMHCTBA U HEAOCTATKH. ICTOUHUKH MOTpenHOCTe.

3.14) ®a3omMeTphl ¢ IPOMEKYTOUHBIM ITpeoOpa3oBaHueM casura ¢a3 B HanpspkeHue. CTpyKTypHas
CXeMa, IPUHIIMI PadOThl, JOCTOMHCTBA U HEAOCTATKU. MICTOUHMKY MOrpenHocTei.

3.15) Iludpossie ¢a3zomeTpsl ypaBHOBEMHMBaIOMEro mnpeodpazoBanus. CTPyKTypHas cxema,
NPUHIUI PabOThI, UCTOUHUKH MOTPEITHOCTEH.

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

3.17) I'eneparopHbIii METOJ U3MEPEHUS TTAPAMETPOB LIETICH HA TPUMEPE TETEPOAMHHOTO U3MEPH-
Tens napametpa uenel. CTpyKTypHasi cxema, OCHOBHbBIE XapaKTEPUCTUKH, MOTPEIIHOCTH U3MEPEHUI.

3.18) Hudpooil u3MepuTenbp MapaMeTpoB LENe ¢ 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.
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3.20) AmnanoroBo-1dpoBoe nmpeoOpa3oBaHue M HU(PO-aHATIOTOBOE NMPeoOpa30BaHUE CUTHAJIOB
n3MmepurenbHoil mHbopmanmu. PaznoBumnoctu ALIL: ALl mocnemoBaTenpbHOro cyeTa, MOPa3psIHOTO
KOIMpOBaHus, napauienpHoro cunteiBanusd. ALl passepreiBatomiero u cnensmero tuna. AT npsamoro
Y YPaBHOBEILINBAIOIIET0 NPeoOpa30BaHHUs.

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

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

3.23) U3mepenue pacnpeneacHHbIX IapaMeTpoB Lenei, S-napaMeTpoB. BekTopHble aHaIM3aTOphI
nenei.

3.24) AHanu3aTopsl CIIEKTpa.

3.25) Usmepenne momuocty Ha CBY.

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
OneHka NorpenHoCTH IPSMOTr0 TEXHUUECKOT0 OJHOKPATHOro u3MepeHus. OneHKa MorpenHocTu
IPSIMOI0 TEXHUYECKOIO0 MHOTOKPAaTHOI'O PaBHOTOYHOI'O M3MepeHus. BiausHue 3akoHa pacnpeneneHus: Ha
JIOBEPUTENIbHYIO TPaHUILy CIIydallHOM MmorpemHocTH. OLeHKa MOrpelIHOCTH KOCBEHHOI'O TEXHUYECKOIO
OJTHOKpaTHOTO u3MepeHusi. CyMMHpOBaHUE MOTPEIIHOCTEH.

14.1.4. Tembl OIPOCOB HA 3aHATUAX

Buael norpemxocTeil n3MepeHuil.

Knaccudukanuys BUgI0B U3MEPEHH, METOOB U cpeacTs uamepenuii (CH).

OcHoBHble MeTposiorndeckue xapakrepuctuku CH. Kinacesl TouHOcTH. OCHOBHBIE U
JIOTIOJHUTENbHBIE norpemHoctu CH.

CucremMaTnueckue U Cry4aiiHble TIOTPEIIHOCTH, UX 0COOEHHOCTH.

CyMMHUpOBaHUE MOTPEIIHOCTEH.

Crartuctuueckass o0pabOTKa pe3yJbTaTOB MHOTOKPATHBIX MPSIMBIX PABHOTOUHBIX TEXHUYECKHX
W3MEPEHU.

Onpenenenre JOBEPUTENBHBIX T'PAHUL] CITy4YaliHOM MOTPEIIHOCTH.

Omnpenenenre NOrpeHOCTe OOBIKHOBEHHBIX KOCBEHHBIX U3MEPEHHUIA.

14.1.5. Bonipocsbl Ha caMONIOATOTOBKY

Knaccupukanuu BHJIOB H3MEPEHUI, METOAOB M3MEPEHMH, CpEICTB M3MEpeHHd U HX
XapaKTepUCTUK, Morpemuocteil. CucremMatudeckue, ciaydyailHble, TpyOble MOTPEemIHOCTH. 3aKOHBI
pacupeneneHus. TodeuHble, JOBEpUTEIbHBIE, KBAHTUIIBHBIE, WHTEpBajibHble OLICHKU. [IpsmMble
OJIHOKpaTHbIE, MPSAMBbIE MHOTOKPAaTHbIE PAaBHOTOYHBIE, KOCBEHHbIE M3MepeHus. [IpaBuna cymmupoBaHus
norpemnocteid, Bugst ALII/LIAIL. Mukponponeccopusie CH. OO0OImIEHHBIE CTPYKTYpHBIE CXEMBI
U3MEPUTEIbHBIX NPUOOPOB TMPSAMOrO M KOMIIEHCAIIMOHHOTO MpeoOpa3oBaHus. MeTolbpl HU3MEpEeHUs
HaNpsDKEHUs,, CHJIbl TOKA, MOIIHOCTH, MapaMeTpoB Lemnei, (a3oBOro cABHra, 4acTOThl CHTHAJIOB,
BpEMEHHBIX HHTepBAIOB. CBY-n3Mepenus.

14.1.6. Tembl 1a60paTOPHBLIX padoT
H3mepenne conpoTUBIICHUI HA TIOCTOSIHHOM TOKE.
[TprMeHeHue eKTPOHHOTO ocuuutorpada A uccaeA0BaHus JEKTPUUECKUX CUTHAJIOB.
N3mepenue paznoct a3 aMeKTPUIECKUX CUTHAJIOB
N3yyeHne MeToI0B U3MEPEHUSI PEAKTUBHBIX TAPAMETPOB FIEKTPUUECKUX LENEH.
3amuTa otyeToB. [loaBeeHNEe UTOTOB.
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJIsl JIHI] C OTPAHHYEHHBIMHU BO3MOKHOCTAMH

310POBbA U HHBAJINIOB

Jns 5y ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMH  3/I0POBbS M MHBAIWAOB IPEIYCMOTPEHBI
JIOTIOJTHUTENbHBIE OLIEHOYHbIE MaTepHUAIIb], IEpEUeHb KOTOPBIX YKa3aH B Tabnuie 14.
Tabmuua 14 — JlonmomHUTENbHBIE MaTepPHAbl OLEHUBAHUS IJI JUI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH

3JI0pPOBbsI 1 HHBAJIUJIOB

Kareropuu
oOyJaromuxcs

Buibl 1OMOTHUTETBHBIX OLIEHOYHBIX
MaTepHuajoB

@DopMBbI KOHTPOJIS ¥ OLIEHKU
pe3yJbTaTOB O0y4YeHUs

C HapymeHusIMHu
ciyxa

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

[Ipeumy111eCTBEHHO MMCbMEHHAs
IIPOBEPKa

C HapymeHussMu
3peHus

CobeceroBaHume 1o BOIPOCaM K 3a4eTy,
OIPOC IO TEPMHHAM

[TpenMyIIIeCTBEHHO YCTHAS TPOBEPKa
(MHIUBUIYaTbHO)

C HapymieHusIMHu
OIIOPHO-
JIBUTATEIIBHOTO
armapara

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

HpeI/IMYH_[eCTBCHHO JAUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHHYEHHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

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

[IpenmymiecTBEHHO POBEPKA
METOJIaMU UCXOJSI U3 COCTOSIHUS
oOyyaromierocst HA MOMEHT ITPOBEPKHU

14.3. Meroauyeckue peKOMEHAAUMH 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIN/I0B

Jns muI ¢ OTpaHWYeHHBIMH BO3MOXKHOCTSIMH 3[I0POBbS M WHBAIUAOB IPEIyCMaTpUBACTCS
JOCTyTHAas popMa MpeoCTaBICHHs 3aJaHHI OLIEHOYHBIX CPEICTB, a8 UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHOW (hopMe ¢ YBEITHUEHHBIM IIPUPTOM;

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

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

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

Jluam ¢ OrpaHWYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbSI M MHBAJIHIAM YBEJIHMYMBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB HA KOHTPOJBbHbIE BOMpOCHL. [l Takux oOydarommxcs NperycMaTpuBaeTCs
JocTynHas popMa IpeoCTaBICHUsI OTBETOB Ha 33/1aHUS, @ UMEHHO!

- IIUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT aCCUCTEHTA;

- IIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa oleHUBaHMS pE3YJIbTaTOB OOYYEHHUS JIUI[ C OrPaHHMYEHHBIMH BO3MOXHOCTSIMHU
37I0POBbsl 1 WHBAIMJOB IO AMCUUIUIMHE TPEAyCMaTpUBaeT MpeAocTaBlieHHe HH(opMamuu B (Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYEHUSAM UX 37I0POBbsl M BOCHPUATHS UH(OpMALIUN:

JL1s1 ML ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe IIEKTPOHHOT'O IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEIMUEHHBIM IIPHUPTOM.

JL1st 1M1 ¢ HapyLIeHUusIMH cJIyXa:

- B (hopMe IEKTPOHHOTO IOKYMEHTA;

- B MIe4aTHo (opme.

JLst M1 ¢ HapyLIeHUsIMU ONIOPHO-ABUIaTeILHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

ITpy HEOOXOOMMOCTH Ul JIMIl C OTPaHUYEHHBIMH BO3MOXKHOCTAMHU 310pOBbSI U HHBAIUI0B
IpoIleypa OLICHUBAHMS PE3YIIbTaTOB 00YUEHHUSI MOXKET IPOBOANUTHCS B HECKOIBKO JTAIOB.
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