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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
noueHT kadeapa KCYIIT 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
—  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:
Maremaruka, OCHOBBI TeopuH Lieneil, Teopust BepoaTHOCTEH U MaTeMaTn4ecKas CTaTUCTHKA.
[TocnenyromumM TUCIUTUTMHAME SBISIOTCS: MUKPOAJIEKTPOHUKA CBEPXBBICOKMX YaCTOT.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIIMHBI

[Tpouecc nzyueHus: AUCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOINUX KOMIIETEHIIUNI:

— OIIK-7 cnocoOHOCTBIO YYMTHIBaTH COBPEMEHHBIE TEHACHLUN pa3BUTHS 3JIEKTPOHUKH,
U3MEPUTENIbHOW M BBIYMCIUTENBHOM  TEXHUKH, HH(POPMALMOHHBIX TEXHOJOTMH B  CBOEH
npodeccuoHaNbHOU eATETLHOCTH;

B pesynbTrare u3ydeHus AUCLUILTMHBI O0YYaOIMNACS JTO0JIKEH:

— 3HaTh OCHOBHEBIE COBpPEMECHHBIC MCTO/Jbl H3MCPCHUA XAPAKTCPHUCTHUK PATUOTCXHUYCCKHUX
LIENIEN U CUTHAJIOB.

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

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

4. O0beM IMCHUIIMHBI M BHbI y4e0HOH padoThl
OOmast Tpy0eMKOCTh IUCHMIUIMHBI cocTaBiseT 4.0 3aueTHBIX €IUHMIBI U TpeJCTaBlIeHa B
tabmuue 4.1.
Tabmuna 4.1 — TpynoeMKOCTh AUCITUILUIMHBI

Bunpl yaeOHOH AeSITEIBHOCTH Bcero uacos CemMmecTpsl

5 cemecTp
AynuTopHsble 3aHATH (BCETO) 72 72
Jlexnuu 36 36
[IpakTueckue 3aHATHS 16 16
JlaGopatopHbie paboOTHI 20 20
CamocrositensHas paboTa (Bcero) 36 36
OdopmieHre 0TYETOB 10 JTAOOPATOPHBIM paboTam 12 12
[TpopaboTka JEKITMOHHOTO MaTepraia 14 14
[ToaroroBka Kk MpakTHUYECKUM 3aHATUAM, CEMUHApAM 10 10
Bcero (6e3 ax3ameHa) 108 108
IToaroroBka u caada >K3aMeHa 36 36
OO6miast Tpy10€MKOCTb, 4 144 144
3auetHbie EquHuib 4.0 4.0

5. ConepixaHue TUCHMILINHBI

5.1. Pa3gennl NMCHUILIMHBI ¥ BUALI 3AaHATHHA
Pazniensl TUCIUIUTMHBI M BUBI 3aHATHN IPUBEACHBI B Ta0mumie 5.1.
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Tabmuma 5.1 — Pasgens! fUCHUIUIMHBL U BUbLI 3aHSITHI

(D]
o - - oS =
N R o = S =
ol u:: o . > O 5 =
- 3 8 E gz > 5
Ha3Banus paznenoB AMCHUITIIMHBI ) © a, o, o 2 &5
o 4 : : I~ ) o
= < © = 0 2 E
= 2 & 33 B
M
= © 6 =
5 cemecTp
1 OcHoBsl MeTposoruu. Ilorpemuoctu 8 6 0 8 22 |OIIK-7
U3MEPECHUM.
2 O6paboTKa pe3ynbTaTOB U3MEPEHUI. 8 10 0 6 24 | OIIK-7
3 MeTo/ibl ¥ CPECTBA U3MEPEHUS 20 0 20 22 62 OIIK-7
(U3NYECKUX BETUYMH.
Hroro 3a cemecTtp 36 16 20 36 108
Uroro 36 16 20 36 108
5.2. Coaep:xkanue pa3aejioB IMCHUIIUHBI (110 JEKIIUSAM)
Coneprkanue pa3aenoB TUCIUILIHAH (TI0 JIEKIHMSIM) TIPUBEICHO B Tabiuie 5.2.
Tabmuma 5.2 — Coneprkanue pa3aenaoB JUCUUIUIMH (10 JICKIHSIM)
3 3 £
3 ==
Z > 5
HaszBanwus paznenon Copeprxanue pa3aesioB JUCIUTIIUHBI 110 JCKIUAM 5 - =5
S S £
X a =
a e g
= S
5 cemecTp
1 OcHoBbl MeTposiorud. | OCHOBHBIE MOHATHS, TEPMHUHBI M OIIPEICIICHUS 8 OIIK-7
[Torpemnoctu MmeTposioruu. Cuctema euHuI (PU3NYECKUX BEINYMH
U3MEPECHUM. (®B). Knaccudukanuu BUI0B U3MEPEHHI, METOOB U
cpencts u3mepenuit (CH). OcHoBHBIE
MeTtposiornueckue xapakrepuctuku CU. OcHOBBI
Teopuu norpemrHocteit. Knaccuduxamms
norpemHocTeil. CucreMaTiueckue U ciydaiiHbie
MOTPELIHOCTH, UX OCOOEHHOCTH.
Hroro 8
2 O6paboTka pesynbTaroB | [IpaBuna cymmupoBanus morpenraocteii. [IpaBuna 8 OIIK-7
U3MEPEHUI. MIpeJICTaBJICHUS Pe3yIbTaTa H3MEPEHUSI.
HopMmupoBaHnre OCHOBHOW U TOIIOJIHUTEIBHON
norpertHocTeit CHU. O6paboTka pe3yabTaToB MPSMBIX
OJTHOKPATHBIX n3MepeHuil. Unentudukanms 3akona
pacnpe/iesieHus ONBITHBIX TaHHBIX. Kpurepuii
[Mupcona. Ycrpanenue npomaxoB. O6paboTka
Pe3yJIbTaTOB MHOTOKPATHBIX PABHOTOYHBIX
n3Mepenuii. O6paboTka pe3ynbTaToB KOCBEHHBIX
U3MEPEHUN.
Hroro 8
3 Metozp! u cpencTaa O060011eHHBIE CTPYKTYPHBIE CXEMbI H3MEPUTEIBHBIX 20 | OIIK-7
n3Mepenus puznueckux | npudopo. Oomme mpuHIuns AL u LIATL
BEJIMYUH. [Tpununs! noctpoenus nudppossix CU.
CrpykTypHas cxema 1 MpUHLUI paboTa 3JIEKTPOHHO-
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Jy4eBBIX U IMUPPOBBIX OCHHILIOrPadoB.
Ocummnorpaduyeckue usmMepenus. MeTopl 1
CpeICTBa U3MEPEHUS HAMPSKEHUSI, TOKA U MOIIIHOCTH.
N3mepenne cocpeoTOUeHHBIX MTapaMeTpoB IeMeH,
N3mepenne mapameTpoB 3MEKTPUUECKUX CUTHATIOB.
Uccnenoanre GopMbI 3EKTPHUUECKUX CUTHAIOB.
N3mepenne yacToThl, THTEPBAIOB BPEMEHU U
¢dazoBoro casura. CBU-u3mepenus. M3mepenue S-
MapaMeTpoB YCTPOUCTB. MI3mepeHne MOITHOCTH Ha
CBY. AnanuszaTopsl CIIEKTpa.

Htoro 20

Hroro 3a cemecTtp 36

5.3. Paznenbl AMCUMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eCeYuBAIIMMH (NPeablTyIIUMH)
U o0ecrneyuBaeMbIMH (MOCJIEAYONUMH) TUCHUILIHHAMU
Paznenpl TUCHUIUIMHBI U MEXIUCHUIUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIINMHE (TIPEABIAYIIINMH) U
obecrieunBaeMbIMHU (TIOCIIETYIONTUMH ) AUCITUTUTMHAMHE TIPEICTaBIEHBI B TabuIe 5.3.
Tabnuua 5.3 — Pazaensbl IUCHUIUIMHBI B MeXKAUCIUITNHAPHBIE CBSI3U

Ne paznienoB JaHHOW TUCLUIUIMHBIL, IS
KOTOPBIX HEOOXOAUMO U3yUeHUE

HanMeHOBaHUE MUCIUILIAH o0ecreunBaroIMX U 00eCIIeUnBaeMbIX
JTUCIATUIHH
1 2 3
[IpeauecTByromre JUCHUTIITUHBI
1 MaremaTuka + +
2 OCHOBBI TEOpUH LIENEN +
3 Teopust BeposATHOCTEN U MaTeMaTuyecKasi CTaTUCTHKA + +

[Tocnemyromme TUCIUIIIIMHBI

1 MUKpO3IEKTPOHUKA CBEPXBBICOKMX YaCTOT + + +

5.4. CooTBeTcTBHE KOMIIETEHIIUI, (GOPMHUPYEMBIX MPH U3yYeHUH TUCHUIIUHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMMETEHINH, (POpPMUPYEMBIX MpPHU W3YYEHUH IUCIMIUIMHBI, W BHIOB 3aHITHN

MIPE/ICTAaBJICHO B Tabiuiie 5.4.

Tabmuma 5.4 — CoOTBETCTBHE KOMIETEHIMH, (OPMHPYEMBIX MPH HM3YYCHWH JUCHUILIAHBI, ¥ BHJIOB

3aHATUI
§ Bunrwl 3anstui
= . ;
6= o

] <

5 < ® S 8 @DopMbI KOHTPOJIS

S = = g =

S = S <

<z = = o

OIIK-7 + + + + KonTponsHnas pabora,
KoHcmekT caMonoroToBKH,
3ammTa otyera, OTYET IO
nabopatopHoii padore,
Omnpoc Ha 3aHsaTHsX, Tect
6. IuTepakTuBHBIE MeTOABI U GOPMBbI OPraHU3aLUHN 00yUEHH S
He npenycmotpeno PVYII.

7. JlabopaTtopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmuue 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
5 cemecTp
3 MeToJibl M CpecTBa H3MepeHne conpoTUBICHUI HA TOCTOSSHHOM TOKE. 4 OIIK-7
H3MEDEHHA PUIMIECKHX [IpuMeHeHHe HIIEKTPOHHOTO ocIMIuIorpada s 4
BCIIIH. HCCIIEIOBAHUS SJIEKTPUUECKUX CUTHAIIOB.
N3mepenue pazHOCTH a3 AEeKTPUUECKUX CUTHAJIOB
N3ydeHne METOn0B N3MEPEHNSI PEAaKTUBHBIX
[1apaMeTPOB JIEKTPUYECKUX LIETICH.
3amura otyeToB. [loaBeeHue UTOroB. 4
Hroro 20
Hroro 3a cemectp 20
8. lIpakTHYeckue 3aHATHSA (CEMHUHAPBI)
HaunmeHoBaHMe MpakTHYECKUX 3aHATUM (CEMHUHAPOB) IPUBEACHO B Tabnwuie 8.1.
Ta6nuna 8.1 — HauMeHoBaHUE PakTUYECKUX 3aHATHH (CEeMHHAPOB)
- o]
2 Z E
3 =
Z > 5
HasBanus pasnenos HanmMeHnoBaHMe MpakTUUECKUX 3aHATUN (CEMHHAPOB) - &5
< 2
= a2
al e g
= S
5 cemectp
1 OcHoBbI MeTposioru. | HopmMupoBaHHue METPOIOTHUECKUX XapaKTEPUCTUK 2 OIIK-7
[Torpemnoctu CH. Knaccsl TOYHOCTH.
U3MEPEHUI.
3mepe Metoanyeckne CUCTEMATUYECKUE TIOIPEIIHOCTH. 2
BBenenune nomnpasok.
Onpenenenre TOBEPUTENTbHBIX TPAHUIL CITyYaHON 2
MOTPEIIHOCTH JUIsl pa3JIUYHbIX 3aKOHOB
pacnpeneieHusl.
Hroro 6
2 O6paboTka pe3ynpTaToB | OCHOBHAsS M JOMOMHUTENbHAs norpemuoctu CH. 3 OIIK-7
U3MEPECHUM. [IpaBuna CyMMHpOBaHUs CHCTEMATUYECKUX
norpenrHocTeil. O6paboTka pe3yIbTaTOB MPSMBIX
OJTHOKPAaTHBIX U3MEPEHUM.
CrnyualiHble IOTPEIIHOCTH. YCTPaHEHUE IPOMAXOB. 3
Onpenenenre TOBEPUTEIbHBIX TPAHUIL CTYyYaHON
MOTPEHIHOCTH. ANTOPUTM 00pabOTKH PE3yIbTaTOB
MHOT'OKPATHBIX PABHOTOYHBIX U3MEPECHUM.
CymMHpoOBaHHE CIy4YailHbIX TOIPEIIHOCTEN. 2
CyMMHpOBaHHE CUCTEMATUYECKUX U CITy4aiHbIX
MIOTPELIHOCTEM.
KocBennble nzmepenust. AIroputM oopaboTku 2
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PE3YJILTATOB OOBIKHOBEHHBIX KOCBEHHBIX I/ISMepeHI/Iﬁ.

HUroro

10

Hroro 3a cemectp

16

Tabimite 9.1.

9. CamocTosiTe1bHAs1 padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMbIe KOMIIETEHIIUU MPEICTABICHBI B

Tabmuma 9.1 — Bubl caMocTOsITENbHOM paboThl, TPYI0EMKOCTh M (POpMUpPYEMble KOMIETEHIIH

8 Y
= -
s | B2
Buner camocTosiTeILHON & > ©
HazBanus pa3zuenos z &= ®opMBI KOHTPOJIS
paboThI 8 s 2
X S
a e g
~ S
5 cemecTp
1 OCHOBBI METPOJIOTHH. TlonroroBka k 6 OIIK-7 Koncmekt
[Morpemnoctu MPAKTHYECKUM 3aHATHIM, caMonoAroToBku, Omnpoc
U3MEPEHUI. CeMUHapam Ha 3aHATHSAX, TecT
[TpopaboTka JIEKIIMOHHOTO 2
MaTepuana
Hroro
2 O6paboTka pesynsTatoB |I[loaroroBka k 4 |OIIK-7 Koncnekr
W3MEpEeHUil. MPAKTHYECKUM 3aHATHIM, CaMOTIOATOTOBKH,
ceMUHapam KontponwsHas padora,
[TpopaboTKa JIEKITMOHHOTO 2 Onpoc Ha sanATHsX, Tect
MaTepuana
Hroro 6
3 Mertonpb! U cpeacTBa [TpopaboTka JTEeKIIMOHHOTO 10 |OIIK-7 3ammra otuera, Koncnekr
u3MepeHus pU3MUecKkux | Mmarepuana camonoAroToBku, Omnpoc
BEJTMYMH. Ha 3aHATUSIX, OTYET 1T
en OdopmiteHre 0TYETOB TIO 12 a 633 ’9 g 0
nabopatopHbeIM paboTam JTabOPATOPHOM paboTe,
Tect
Hroro 22
Hroro 3a cemectp 36
TloaroroBka u caaya 36 DK3aMeH
JK3aMeHa
Uroro 72
10. KypcoBasi padora (mpoekr)
He npexnycmorpeno PYII.

11. PeiiTuHroBasi cucreMa JJisl OHEHKH yCIIeBAeMOCTH 00y4AKIIMXCS

11.1. baajbHbIe OLEHKH JJIS1 3JIeMEHTOB KOHTPOJIsI
Ta6muma 11.1 — banabHbIe OLEHKH [T SJIEMEHTOB KOHTPOJISI

DOneMeHTH! yueOHOU
NeSITENIbHOCTH

MakcuManbHbIA
6amt Ha 1-yiro KT ¢
Hayajia ceMecTpa

MaxkcuMaILHBIN
OaJi 3a epuoI
mexay 1KT u 2KT

KOHCI CEMECTpa

MakcuMabHbIA
0as 3a mepuos Bcero 3a
mexay 2KT u Ha ceMecTp

5 cemectp
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3ammra oTueTa 10 10 20
KonTponbhas pabota 10 10 10 30
OTueTt no nabopaTopHOii 10 10 20
pabote
Hroro makcumym 3a 10 30 30 70
nepuoz
DK3aMeH 30
Hapacraromum utorom 10 40 70 100
11.2. IlepecyeT 0aJ1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6a1IOB B OIICHKH 32 KOHTPOJIbHBIE TOUKU IpeAcTaBieH B Tabmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJIJIOB B OIICHKH 32 KOHTPOJBHBIE TOYKH
Bbanbl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHON cyMMbI OamoB Ha naty KT 5
Ot 70% 10 89% oT MakcuMaIbHOM cyMMbI OansioB Ha naty KT 4
Ot 60% 1o 69% ot makcumasibHOM cymmbl 6aiioB Ha aaty KT 3
< 60% oT MakcuMalIbHOW CyMMBI 6autoB Ha gaty KT 2

11.3. IlepecyeT cyMMBbI 6QJIJI0B B TPAAUIIMOHHYIO M MEKIYHAPOIHYIO OLIEHKY
[lepecyer cymmbl OaioB B TPAJUIIMOHHYIO M MEXKIYHAPOAHYIO OICHKY MPEJICTaBIIeH B TaOJHIIe

11.3.

Tabmuua 11.3 — [lepecuer cymmBbl 0aJlsIOB B TPAAUIIMOHHYIO M MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asmios,

Onenka (I'OC) YUYUTBIBAET YCIICIIHO CAHHbIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4enp xoporiiio)

4 (xopo110) (3a4TeHO) 75 - 84 C (xopor1i0)
70 - 74
65 - 69 D (ynoBnerBopuTeabHO)

3 (yIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (nocperctaentio)

2 (HeyIOBJIETBOPUTENHHO) (HE
3a4TEHO)

Hwuxe 60 6ayuios

F (meynoBneTBopHUTENIBHO)

12. YueOHo-MeTOAMYecKOe U MH(POPMAIITHOHHOE o00ecTieyeHHe TUCHMIIUHBI

12.1. OcHoBHas1 JUTEpaTYypa

1. Otyanko B.®. Merponorusi, cranaaptuzanus u ceptudukanus: YyeOHoe nocodue. — Tomck:
Tomckuii MeXBY30BCKHMI LIEHTP AMCTAaHIMOHHOTO obpaszoBanus, 2010 — 208 c. (Hannuue B 6MOIMOTEKE

TYCVYP - 61 5k3.)

2. llepemutuna T. O. Merposorus, ctanaapTu3anus U cepTuukanus: YuyebHoe mnocobue. —
Tomck: TMIZIO, 2009 — 140c¢. (manuune B Oubmmoreke TYCVYP - 20 3k3.)

12.2. lonosiHuTEIbHAS JIMTEpaTypa

1. Metpororus u paguon3mepeHus: yaeOHuk s By3oBy/ B. M. Hedenor, B. M. Xaxun, B. K.
butiokoB u np.; Pen. B. U. Hedenos. - M.:Beicmias mkona, 2006. - 525 c.:un. (Hanuuue B OMOIMOTEKE

TYCVYP - 48 5K3.)

2. Metposnorus, cTaHgapTU3alus, CepTUPHUKAIUS U SJICKTPOM3MEpUTEIbHAs TEXHUKA: YueOHoe
nocobue/ K. K. Kum, I'. H. Aaucumos, B.1O. Bap6aposuy, b. f. JIutBunos. - CIIb.: ITutep, 2006. - 368c:
wi. (Hanuuue B Oubmuoreke TYCVYP - 50 7k3.)
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3. OpactoB B. E. Merposorus, crangaptusanus U ceprudukanus: Yduebnoe nocoore — Tomck,
N3a-Bo ToMcKOro rocy1apCTBEHHOTO YHUBEPCUTETA CUCTEM YIPABJICHUS U PaaUOdNEKTPpOHUKH, 2005 —
266 c. (manmmune B oudmmoreke TYCVYP - 340 5k3.)

4. 3akoH P® "O6 obecneuenun enuuacTBa n3mepeHuit" ot 26.06.2008 r. Ne102-D3 [ DnekTpoHHBIHA
pecypc]. [OnekrtponHblii pecypc] - Pexum nmoctyma: http://www.consultant.ru/cons/cgi/online.cgi?
req=doc;base=LAW;n=182748#0, nara obpamienus: 18.05.2018.

5. 3akoH P® "O TexnnueckoM peryaupoBanun” ot 27.12.2002 Nel84-D3 [DnekTpoHHbIN pecypc].
[OnmektponHBIi  pecypc] -  Pexmm  goctyma:  http://www.consultant.ru/cons/cgi/online.cgi?
req=doc;base=LAW;n=196382#0, nara oopamenus: 18.05.2018.

6. OpactoB B.E., Cunopos 10.K., Otuanko B.® M3meputenpHas TeXHUKA W JaTYMKU: Y4eOHOE
nocoodue. — Tomck: TMIIJIO, 1999. — 178c¢. (Hanuume B onbaroreke TYCVYP - 63 5k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCOOUSH

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUs

1. Oruanko B. ®. Merponorus, craHmapTu3anus W cepTuuKanus: Y4ueOHOE METOAMYECKOoe
nocobue. — Tomck: TMIIJIO, 2010 — 52 c. (manuuue B 6unbnmuorexke TYCVYP - 15 9k3.)

2. Otryanko B. @. O YueOGHO-MeTOAMUYECKUH KOMIUIEKT (YyuyeOHBIE METOAMYECKHE TOCOOHUsS II0
MPAKTHYECKUM 3aHATHSIM, 10 CaMOCTOSTEILHOW paboTe CTYIEHTOB, MO Ja0OpaTOpHBIM padoTam) I0
nucuumimae MCuC — Tomck, 2012 [anekTpoHHBIN pecypc]. [DneKTpoHHbI pecypc] - Pexum goctyna:
http://new.kcup.tusur.ru/library/umk-metrologija-i-radioizmerenija-rtf, nata oopamenwus: 18.05.2018.

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

Y4eOHO-MeToAuecKrne MaTeprabl s CAaMOCTOSTEIBHON M ayIUTOPHOM paboThl 0Oyuaromumxcs
U3 YWCIIa JIUI] C OTPAaHMYEHHBIMI BO3MOXHOCTSIMU 3I0POBBSI 1 MHBAJIHUIOB MPEIOCTABISIFOTCS B (pOopMax,
aIalITUPOBAHHBIX K OTPAaHMYEHHUSM UX 3/I0POBbS U BOCIIPUATHUS HH(OpMAIHH.

JI1s1 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-ABUIaTeJIbHOI0 anmnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHOU (hopme.

12.4. IIpogeccuonasibHbie 0a3b1 JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
1. www.consultant.ru

13. MarepuajbHO-TEXHMYECKOE 0O0ecnieyeHre TUCHUIJIMHBI U TpedyeMoe MPorpaMMHoOe
o0ecneueHune

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

13.1.1. MaTepuajibHO-TEXHHYECKOE U POrPaMMHOe olecriedeHne JJIsl JTeKIIUOHHBIX 3aHATHI
Jnis mpoBeneHusl 3aHATUN JEKIIMOHHOTO THIIA, TPYNIOBBIX U WHIUBUAYATbHBIX KOHCYJIbTAIUi,
TEKYIIEro KOHTPOJISI M MPOMEKYTOYHOW aTTECTAIlMK MCTOJB3YETCsl yueOHass ayaIuTOpHUsi C KOJIWYECTBOM
MOCA/I0YHBIX MECT He MeHee 22-24, o0opyaoBaHHAas TOCKOW U CTaHAApTHON yueOHOI Mebenbio. meroTcs
JIEMOHCTPAIIMOHHOE O00Opy/Z0BaHWE M Y4YeOHO-HATTISIAHBIC TOCOOHWs, OOECIEeYMBAIOIINE TEeMAaTHUYECKUE
WUTIOCTPAIINH 110 JIEKIIMOHHBIM pa3jiesiaM JIUCIUTUIHHEIL.

13.1.2. MaTepuaJIbHO-TeXHHYECKOE U NIPOrPAMMHOe o0ecrnevyeHue IJisl NPAKTHYECKUX 3aHATHIl
Jlaboparopusi METPOJIOTUN U U3MEPUTEITHHON TEXHUKU
y4yeOHasl ayquTOpHs JJIS MPOBEACHHS 3aHATUNA TMPAKTUYECKOTO THIA, y4eOHasl ayauToOpHus IJis
MIPOBEICHMSI 3aHATHI TaOOPATOPHOTO TUTIA
634034, Tomckast obmactb, . Tomck, Bepmununa ynuna, a. 74, 212 ayn.
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Onwucanue uMeromierocs 000pya0BaHuUs:

- Ocmwnorpad anamoroBsiit pupmsl INSTEK (4 mT.);
- Ocmnorpad uugposoii INSTEK;

- I'enepatop curnanos tuna '3 (2 mt.);

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

- Hactoromep tudponoit U3-34;

- MunmuBonst™Merp B3-38 (2 mit.);

- Usmeputens nodbpotHocTn E9-4;

- Usmepurens nodbpotHoctu E4-4;

- Usmeputens E12-1(A);

- Usmepurens E12-1;

- Hactoromep Y3-44 (4 mrT.);

- Usmepurens RLC (2 wrT.);

- U3mepurtens E7-21;

- 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 nUTaHMsI TOCTOSHHOTO 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;

- [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 NPOBEACHUS 3aHATUNA NPAKTUYECKOro THUMA, yuyeOHas ayauropus AJs
NpOBEICHUS 3aHATUI 1aOOPaTOPHOrO THUIIA

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

Onucanue uMerouierocs 000pya0BaHuUs:

- Ocunmnorpag ananorossiid ¢pupmsl INSTEK (4 mit.);

- Ociunorpad 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 nodbpotHoctu E4-4;

- Usmepurens E12-1(A);

- Usmepurens E12-1;

- Yacroromep U3-44 (4 mr.);

- Usmeputens RLC (2 mT.);

- U3mepurens E7-21;

- Amnepmetp-BonbT™MeTp-oMmeTp ABO-5M (3 mt.);

- Moct P329 (2 mit.);

- Bonetmetp cepun M (6 mit.);

- MlcToYHMK MTUTaHUS MOCTOSTHHOTO TOKA (5 IIT.);

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

- denurens nanpsbxenus [JH-1;

- KomrmiekT cnenuann3upoBaHHON yueOHOM MeOeu;
- PaGouee mecto mpenogaBarens.

[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.4. MaTepuaJbHO-TEXHHYECKOE M IPOrPAMMHOE 00ecredeHne I CaMOCTOATEIbHOH padoThl
s camocTosTeNbHON paboThl HCIONB3YIOTCA yueOHbIE ayqUTOpUU (KOMIIBIOTEPHBIE KJAacChl),
PaCIOJIOKEHHBIE IO 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 o6macTb, . Tomck, Bepimanna ynuia, 1. 74, 207 ayz.

CocTaB 0060pyI0BaHMSL:

- yueOHast MeOeb;

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

- KOMIBIOTEPHI MOJKIIOYEHbl K ceTu «MHTepHeT» u o0ecrneyuBarOT JOCTYN B 3JIEKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.

[Tepeuens nporpaMMHOro 06ecreueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIIIHHBI 1JIs1 JIMI ¢ OTPAHUYEeHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/0B

OcBoeHME NUCHMIUIMHBI JIUIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAIHIAMH
OCYIIECTBIIECTCS C UCTIOIH30BAHUEM CPEJICTB OOYUYECHHsI OOILEro U CrielnaibHOrO HA3HAUYCHUSI.

[Ipu 3aHsaTHSAX C OOydYAIOIIMMHCS € HAPYWIEHMSIMH CJIyXa TPEIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCWJIMBAIOILIEH amnmaparypbl, MYJbTUMEAUMHBIX CPEACTB M JPYIMX TEXHUUYECKUX CPEJICTB
npuemMa/nepenaud yueOHOW MH(OpManuu B TOCTYNHBIX (hopMax, MOOMJIBHOM CHCTEMBbI MpenojaBaHUs
JUTIst 00y4aroOUINXCSl ¢ WHBAIMIHOCTHIO, MOPTATUBHOW WMHAYKIIMOHHOW CHCTeMbI. YdeOHas ayauTopus, B
KOTOPOW 3aHUMAIOTCA OOYyYarolIuecs ¢ HapylIeHHEM Ciyxa, o0opyloBaHa KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOU, IJIEKTPOHHON JOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHsATHAX ¢ OOYUYAIOMIMMHUCS ¢ HAPYUIEHUSIMU 3PEHUSIMU TIPETyCMOTPEHO MCIIOJIb30BAaHUE B
JICKIIMOHHBIX U YYEOHBIX ayJUTOPUIX BO3MOKHOCTH MMPOCMOTPA yIAIEHHBIX 00BEKTOB (HampuMep, TeKCTa
Ha JOCKE WM Cllaiijia Ha KpaHe) MPU MOMOIIY BUICOYBEITUIUTENICH Isl KOM(DOPTHOTO MPOCMOTpA.

[Ipu 3aHATHAX C OOYYAOIIMMHUCA € HAPYLIEHHUSMH OINOPHO-IBMIaTeJILHOIO anmapara
WCIIOJIB3YIOTCSl aJIbTePHATHUBHBIE YCTPONCTBAa BBOJAa WH(GOPMAIMHM M JAPYyTH€ TEXHUYECKHUE CpEICTBa
npuema/mepenaud ydeOHOW MHGOpPMALUU B JAOCTYHHBIX (popMax, MOOMIIBHOW CHUCTEMBbI OOy4YeHMS IS
JIFO/ICH ¢ MHBAJIUTHOCTBIO.

14. OneHoYHbIE MATEPUAJIBI M METOAUYECKHE PEKOMEHIAIMY 110 OPraHU3aAlNU U3YYeHUsI
JUCHUILTHHBI

14.1. Conep:kaHue OLIEHOYHBIX MATEPHAJTIOB U METOUYECKHE PEKOMEH AU
st otieHkH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHS OCBOCHHMS 3aKPEIUICHHBIX 32 JUCIUTLTMHON
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KOMHCTGHL[I/II‘/JI HCIIOJIB3YOTCA OLICHOYHBIC MaTCpUajibl B COCTABE!:

14.1.1. TecToBBI€ 3a7aHASA

l. Kakyro nmorpemHocTs HOPMHUPYET
TOYHOCTHU CPEJCTBA U3MEPEHUs?

KJ1accC

OCHOBHYIO

AAIUTUBHYIO

JOIMOJIHUTCIbHYIO

a0COIOTHYIO

2. Ha kakyro BeIMYMHY OIIMOETCS BOJBTMETP

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

Ha OJWH BOJIBT

Ha onuH mpoteHt ot 1000 B

Ha oJIuH mpoueHT oT 360 B

Ha 36 B
3. BcTtaBbTe npoImyeHHoe CIoBo. YaCTOTHOM
DNEKTPOHHO-Ty4YeBOM ociuiuiorpad npeaHazHa- | BpEMEHHOU
YCH I/l HCCIIE/IOBAHMS JIEKTPUUECKUX CUIHA- | A o PAXAHCKOI
JIOB B o0JacTu.

KOMIUJIEKCHOM

4. Yrto Takoe momnpaBka K U3MEPEHUIO?

3HaueHne MNOTpEeIIHOCTH, B34ATOC U3 ITACIIOpTa
HCIIOJIB3YEMOI'0 CPE€ACTBA UBMCPCHUA.

3HauYeHNE METOIMYECKOM MOTPEIIHOCTH, B3STOE
C IIPOTUBOIIOJIOKHBIM 3HAKOM.

3HaueHne IOrp€IIHOCTH HEM3BCCTHOI'O 3HAKA,
pacCunuTaHHOC MMOCJIC BBINTOJIHCHUA U3MCPCHUS.

3HaueHne MOTPENTHOCTH TUCKPETHOCTH IUPPO-
BOT'0 U3MEPUTEILHOTO MPUOOpA.

5. Kakyro
aIUTUBHOI?

MOrpeIIHOCTb Ha3bIBAIOT

He 3aBucsauyto oT BHEIIHUX YCIOBUU.

He 3aBucsuryto oT uamMepsieMoi BEJIMYUHBI.

[TepemeHHYy10 BO BpeMEHHU.

CB0OOOJHYIO OT METOIMYECKOM MOrPENIHOCTH.

6. Uto Takoe METOAMYECKAs OTPEITHOCTh?

[TorpemiHocTh, BbI3BaHHAs BIMSHUEM CPEICTBA
U3MEPCHHS Ha O0BEKT H3MEPEHUS WIH pac-
XOKJIEHUEM MEXKIY MOJIENIbIO 00bEKTa n3Mepe-
HUS M CAMHM OOBEKTOM U3MEPCHHSI.

[TorpemnocTe, ykazanHas B nacrnopre CH.

[TorpemHocTs, yka3aHHass B METOJUYKE.

[TorpemHocTs, BbI3BaHHAsA BHIXOOM BHELITHUX
BIIMSIFOIIMAM BEJIMYMH 33 TPAHULBI HOPMAJIBHBIX
YCJIOBUU.
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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.

CornacoBaHa Ha noptane Ne 25891

13



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.

TpeOoBaHus K MepaM JIEKTPUYECKUX BEITHYHUH.

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

3.24) AHanu3aTopsl CIIEKTpa.
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3.25) Usmepenne momuocty Ha CBY.

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
OneHka NorpenHoCTH IPSMOTr0 TEXHUUECKOTO0 OJHOKPATHOro u3MepeHus. OneHKa MorpenHocTu
IPSIMOI0 TEXHUYECKOIO0 MHOTOKPAaTHOI'O PaBHOTOYHOI'O M3MepeHus. BiusHue 3akoHa pacnpeneneHus: Ha
JIOBEPUTENIBHYIO TPaHUILy CIIydallHOM MorpemHocTH. OLeHKa MOrpelIHOCTH KOCBEHHOI'O TEXHUYECKOIO
OJTHOKpaTHOTO u3MepeHusi. CyMMHUpOBaHHUE MOTPEIIHOCTEH.

14.1.4. Tembl OIPOCOB HA 3aHATUAX

Buael norpemxocTeit u3MepeHuil.

Knaccudukanus BUgI0B U3MEPEHH, METONOB U cpeacTs uamepeHuii (CH).

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

CucremMaTnueckue U Cry4aiiHble TIOTPEIIHOCTH, UX 0COOEHHOCTH.

CyMMHpOBaHUE MOTPEIIHOCTEN.

Crartuctnueckass o0pabOTKa pe3yJbTaTOB MHOTOKPATHBIX MPSIMBIX PABHOTOUHBIX TEXHUYECKHX
W3MEPEHU.

Omnpenenenre JOBEPUTENBHBIX T'PAHUL] CITyYallHOM MOTPEIIHOCTH.

Omnpenenenre NOrpeHOCTe OOBIKHOBEHHBIX KOCBEHHBIX U3MEPEHHUIA.

14.1.5. Boripocsbl Ha caMONIOATOTOBKY

Knaccupukanuu BHJIOB H3MEPEHUI, METOJOB M3MEPEHMH, CpEICTB M3MEpeHHH U HX
XapaKTepPUCTUK, Morpemuocteil. CucremMatudeckue, ciaydyaiiHble, TpyOble MOTPEemIHOCTH. 3aKOHBI
pacupeneneHus. TodeuHble, JOBEpUTEIbHBIE, KBAHTUIIBHBIE, WHTEpBajibHble OLCHKU. [IpsmMblie
OJIHOKpaTHbIE, MPSAMBbIE MHOTOKpAaTHbIE PaBHOTOUYHBIE, KOCBEHHbIE M3MepeHus. [IpaBuna cymmupoBaHus
norpemuocteid, Buast ALII/LIAIL. Mukponponeccopusie CH. OOO0OImIEHHBIE CTPYKTYpHBIE CXEMBI
U3MEPUTEIbHBIX NPUOOPOB TMPSAMOrO M KOMIIEHCAIMOHHOTO MpeoOpa3oBaHus. MeTolbpl H3MEpeHUs
HaNpsDKEHUs,, CHJIbl TOKA, MOIIHOCTH, MapaMeTpoB Lemneil, (a3oBOro CcABHra, 4acTOThl CHTHAJIOB,
BpEMEHHBIX HHTepBAIOB. CBY-n3Mepenus.

14.1.6. Tembl 1a60paTOPHBLIX padoT
H3mepenne conpoTUBIIEHUI HA TIOCTOSIHHOM TOKE.
[TpuMeHeHue eKTPOHHOTO ociuIorpada A uccaeA0BaHus JEKTPUUECKUX CUTHAJIOB.
N3mepenue paznoctu a3 aMeKTPUIECKUX CUTHATIOB
N3yueHne MeToI0B U3MEPEHUSI PEAKTUBHBIX APAMETPOB FIEKTPUUECKUX LENEH.
3amuTa otyeToB. [loaBeeHNEe UTOTOB.

14.2. TpeOoBaHNs K OLIEHOYHBIM MaTepHaIaM /Jisl JIUIl C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI M HHBAJIHU/I0B
Jnst nuir ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMHU  3JI0POBbSI UM HMHBAIWAOB TMPEIYCMOTPEHBI
JIOTIOJTHUTENbHBIE OLIEHOYHBIE MaTepHUAIIbI, IEpEUeHb KOTOPBIX YKa3aH B Tabnuie 14.
Tabmuua 14 — JlonmoJHUTENIBHBIC MaTePHAIIbl OLNEHUBAHUS JIS JIUI] C OTPAHWMYCHHBIMUA BO3MOKHOCTSIMH
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Bup! 1ONOTHUTENBHBIX OLIEHOUYHBIX @DopMBbI KOHTPOJIS U OLEHKU
00y4aroLIIXCsl MaTepuasoB pe3yabTaToOB 00yUEHUs

TecTbl, NMCbMEHHBIE CAMOCTOSATENbHbBIE
paloThI, BOIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI

C napyumeHusMu
ciryxa

[Ipenmy11eCTBEHHO MUCbMEHHAS
IIpOBEpPKa

C napymenussmu | CobecenoBaHue 1o BOIpocam K 3aueTy, | lIpenMyliecTBeHHO yCTHas MpoBEpKa

3peHus OIPOC IO TEPMUHAM (MHIUBUYaTIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTpPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMyIiecTBEHHO AUCTaHIIMOHHBIMU
JBUTATEIbHOTO CaMOCTOSTENIbHBIE PA0OTHI, BOIIPOCHI K METOJAMHU
anmnapara 3a4eTy
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C OTpaHHUYCHUSAMMU I10 TGCTLI, IIMCBbMCHHBIC CaMOCTOATCIBbHBIC HpeI/IMYI_HeCTBCHHO IIPpOBCPKa
O6HI€MCI[I/IIII/IHCKI/IM pa60T1>1, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOA U3 COCTOSHUA
INOKa3aHUAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBCThBI o6yqafomerocs; Ha MOMCHT IIPOBCPKU

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

Jns muI ¢ OTpaHWYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBbS M WHBAIUAOB IPEIyCMaTpUBACTCS
JOCTyTHas popMa MpeoCTaBICHH 3aJaHHI OLIEHOYHBIX CPEICTB, a8 UMEHHO:

- B reyaTHou (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHMUEHHBIM IIPUPTOM;

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- METO/IOM YTEHHs ACCUCTEHTOM 3a/1aHusl BCIYX;

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

Jluam ¢ OrpaHWYEHHBIMH BO3MOXXHOCTSIMM 3/I0POBbSI M MHBAJIHIAM YBEJIHMYMBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB HA KOHTPOJBbHbIE BOMpOCHL. [l Takux oOydarolmMxcs INperycMaTpuBaeTCs
JocTynHas popMa IpeoCTaBICHUs] OTBETOB Ha 33/1aHUS, @ UMEHHO:

- IIUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT aCCUCTEHTA;

- MIPEJICTAaBICHUE OTBETOB YCTHO.

[Tponienypa oneHUBaHMS pE3YJIbTaTOB OOYYEHHUS JIMI[ C OrPaHMYEHHBIMH BO3MOXHOCTSIMHU
37I0POBbSl 1 WHBAIMJOB IO AMCIUIUIMHE TPEAyCMaTpUBaeT MpeAocTaBlieHHe HH(opMamuu B (Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYEHUSAM UX 37I0POBbsl M BOCHPUATHS UH(OpMALIUN:

JL1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe NIEKTPOHHOT'O IOKYMEHTA;

- B IIe4aTHOW (hopMe yBEIMUEHHBIM IIPHUPTOM.

JList 7M1 ¢ HapyLIeHUusIMH cJIyXa:

- B (hopMe IEKTPOHHOTO IOKYMEHTA;

- B MIe4aTHo (opme.

JLst i1 ¢ HapyLIeHUsIMU ONIOPHO-ABUIaTeILHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

[Tpy HEOOXOOMMOCTH Ul JIMIl C OTPaHUYEHHBIMH BO3MOXKHOCTAMHU 30pOBbSI U HHBAIUI0B
IpoIeypa OLICHUBAHMS PE3YJIbTaTOB 00YyUEHHUSI MOXKET MPOBOANUTHCS B HECKOIBKO STAIOB.
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