MHHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUMCKOM ®EJIEPAIIUA
DenepabHOe TOCyIapCTBEHHOE OI0I:KeTHOE 00pa3oBaTe/ibHOE YUpex/JAeHne BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJAPCTBEHHBIM YHUBEPCUTET CUCTEM
YITPABJIEHUA U PAJIIMOSJIEKTPOHUKW»

(TYCYP)
YTBEPXIAIO
Jupekrop nenaprameHTa 00pa3oBaHUs
IL. E. Tposia
«_» 20 r

PABOYAA [TPOI'PAMMA JITUCHUTIJIMHBI
MertpoJiorusi ¥ TeXHHYeCKHe H3MepeHHs

YpoBenb 00pazoBaHus: BbIcIIee 00pa3oBaHue - 0aKkajJaBpuaT

Hampanenue noaroroBku / cnenuaabHOCTh: 11.03.04 Jj1eKTPOHMKA U HAHODJIEKTPOHUKA
HanpaenenHocts (mpoduis) / cnenuanm3anys: [IpoMbInLieHHAS 3JIEKTPOHHKA

®opma o0yueHus: 3a04Hast

®axynsreT: 3MB®, 3a0uHblil 1 BeyepHuii pakyabTeT

Kadenpa: [Ip3, Kadeapa npomMbInjieHHOH JIeKTPOHUKH

Kypc: 3, 4

Cemectp: 6, 7

Y4eOHsIii man Habopa 2014 rona

Pacnipenenenne pabouero BpemeHu

Ne Bunapl yueOHOM esTeIbHOCTH 6 cemecTp 7 cemecTp Bceero Ennnunner
1 | JIexknuu 4 0 4 JacoB
2 |IIpakThueckue 3aHATHS 2 2 4 4acoB
3 |JIaGopatopHbie pabOoThI 0 8 8 4acoB
4 | Bcero aymuTOpHBIX 3aHATUN 6 10 16 4acoB
5 | CamoctosiTenpHas paboTa 30 89 119 4acoB
6 | Bcero (6e3 ax3amena) 36 99 135 JacoB
7 | IloaroroBka M cl1adya 3K3aMeHa 0 9 9 4acoB
8 | OOmias TpyI0eMKOCTb 36 108 144 4acoB
4.0 3.E.

KonTponbeHbie paboTsl: 7 cemectp - 1
DK3aMeH: 7 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 158 ()ﬂ()(’)pCHll Ha 3aC€IaHuun Kil(t)ﬁ;{pbl
nporokot Ne 15 ot « 19 » 6 2018 1
JINCT COI'NTACOBAHUA

Pabouas mporpamma IUCHMITIMHBI COCTaBJI€HA C y4eToM TpeOOBaHMH (enepaibHOro0 rocynap-
CTBEHHOTO 00pa30BaTeNbHOTO CTaHjaapra Beicuiero obpazoBanus (PI'OC BO) mo HampaBieHHIO MOITO-
ToBKH (cnernuanbHocTH) 11.03.04 DnexTpoHMKa M HAaHOZJIEKTPOHUKA, yTBepxaeHHoro 12.03.2015 rona,

paccmotrpeHa u ofoOpena Ha 3acemanuu kKadeapsl KCYIT «  » 20 roma, MPOTOKOI
No

Pazpaborunku:

Accucrent kad. KCVYII K. K. XXapos

Houent xad. KCVYII B. ®. Otyanko

3aBenyrouuii oobecneunBaroeit kad.
KCVYII 10. A. llypeirun

PaGouas nmporpamma JUCIUTUTMHBI COTIIACOBaHA ¢ (PaKyIBTETOM M BBITYCKArOIIEH Kadeapoii:

JHexan 3uB® . B. Ocumnos
3aBemyromnIuii BeITTyCKaromien kad.

IIp> C. I. Muxans4eHKo
OKCIEPTHI:

[Ipodeccop kadeapsl kKOMIBIOTEP-
HBIX CUCTEM B YIPABJICHHH U IPOCK-

tupoBanuu (KCVYII) B. M. 3r03bK0B
[Tpodeccop kadeapb TPOMBIIILICH-
HoMi anexrponuku (I1p3) H. C. Jlerocraes
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1. Henn u 3a1a9i THCHUILIMHBI

1.1. Hean 1M CcUMIIHHBI
enwto nucuurmuabl "Metponorus u Texaudeckue uzmepenus” (MuTH) sBisercs oOyueHue cry-
JIEHTOB OCHOBAM METPOJIOTHYECKOTO 00ECIIEYeHHUs] COBPEMEHHOM HAYKU U TEXHUKHU.

1.2. 3agaun IMCUMILVINHBI
—  OCHOBHBIMH 331a9aMH JUCIUTUIAHBI SIBIISIETCS U3YYCHHUE TEOPETUICCKIX OCHOB METPOJIOTHH,
MOJOXKEHUH TEOPUH MOTPEUIHOCTEH, COBPEMEHHBIX METOJIOB U CPEACTB U3MEPEHUS (PU3MUECKUX BEJTMUNH,
croco0oB 00pabOTKU Pe3yIbTaTOB U3MEPEHHIA.

2. Mecrto aucunmimabl B ctpykrype OITIOIT

Huctumuaa «Metposnorus u texaundeckue uamepenus» (b1.b.14) ornocutes k 61oky 1 (6azoBas
4acTh).

[IpenmiecTByOMMMHI TUCIUIUIMHAME, (POPMUPYIOIIMMHU HAYaJIbHbIE 3HAHUS, SIBISIIOTCS: TeopeTH-
4EeCKUE OCHOBBI JIEKTPOTEXHUKHU, DU3HKa.

[TocneayromumMu TUCHUIUIMHAMU SABJSIOTCA: 3allUTa BBIMYCKHOM KBalU(UKALMOHHONW pabOThI,
BKJIIOYAsl MOJATOTOBKY K IpOLEAYpE 3alllUThl M IMpouenypy 3aumuThl, KoHCTpynpoBaHHE 3IEKTPOHHBIX
YCTPOWCTB.

3. TpeGoBaHusl K pe3yJbTaTaM OCBOCHMS JUCHHUILIHHBI

[Tponecc n3yueHust JUCUUIUIMHBI HapaBiieH Ha (JOPMHUPOBAHUE CIEITYIOIUX KOMIIETSHIIUI:

— OIIK-5 cnocoOHOCTBIO MCTIONIB30BaTh OCHOBHBIE TIPUEMBI 00PaOOTKU U MPEACTABICHUS DKC-
MEePUMEHTAIbHBIX JJAaHHBIX;

— OIIK-7 cnocoOHOCTBIO YUYHTHIBATh COBPEMEHHBIC TEHIICHIIUUA PA3BUTHS AJICKTPOHUKH, H3ME-
PHUTEIBHON U BBIYMCIMTENBHON TEXHUKH, WHPOPMALMOHHBIX TEXHOJOTHH B CBOEH Mpo(eCcCHOHANIbHOM
JIeATEIbHOCTH;

B pesynbrare u3ydeHus: IUCIHUIITMHBI 00yUYaIOIMNACS JTOJIKEH:

— 3HATh TEOPETUYECKHE OCHOBBI METPOJIOTHMU U TEOPUH IOIPEIIHOCTEN, OCHOBHBIE METOIbI U
CpeAcTBa U3MEPEHHS (PU3NUECKUX BEINYHH.

—  YMeTb OIPENEIUTh MOrPEIIHOCTh UCIIONb3YEMBIX CPEICTB U3MEPEHUsS, METOJIOB U3MEPEHHS;
CBECTHU IOTPEIIHOCTH U3MEPEHUS K MUHUMYMY.

— BJaJeThb METoJaMH 00paOOTKH U OLIEHKH MOTPEITHOCTH PE3YJIbTaTOB U3MEPEHUH.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast Tpy10€MKOCTb JUCHHUIUINHBI coCcTaBisieT 4.0 3a4eTHBIX €UHUILIBI U IIPEACTaBIeHa B Ta0Iu -

%zgﬁllxl;_[a 4.1 — TpynoeMKOCTb JUCHHUILINHBI
Bunsl yueOHOM fesTenbHOCTH Bcero uacos CemecTtpsl
6 cemecTp 7 cemecTp
AynutopHsle 3aHATHS (BCETo) 16 6 10
Jlexnmn 4 4
[IpakTnueckue 3aHATUSA 4 2 2

JlaGopaTtopHbIe pabOThI

CamocrosTenbHas paboTa (Bcero) 119 30 89
OdopmieHre oT4eToB 110 Ja00paTOPHBIM 8 0 8
paboram

[ToaroroBka k 1abopaTopHbIM paboTam 8 0 8
CamocTtosTenpHOE H3yuYeHue TeM (BOIIPOCOB) 89 26 63
TEOPETUYECKON YaCTH Kypca

[ToaroroBka Kk MpakTUYECKUM 3aHATHUSM, 4 4 0
ceMuHapaMm
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BrInonHeHne KOHTPOJIBHBIX paboT 10 0 10
Bcero (6e3 3x3amena) 135 36 99
[lonroroBka u ciava sK3aMeHa 9 0 9
OO6mmas Tpy10eMKOCTb, 4 144 36 108
3auernbple EaquHunml 4.0

5. Conepxanue 1M CHUILTHHBI

5.1. Pa3nennbl AUCHUILJIMHBI U BUALI 3aHATHHI

Paznensl AMCHUIIITMHBI U BUBI 3aHATUIN NPUBEACHBI B Tabmuie 5.1.
Tab6muma 5.1 — Pa3gensl AUCHUIUIMHEL ¥ BUIBI 3aHITHH

N [&]
= 3 = | 88 2§
oL '.I: o > o O 5 =
. 5 S S | £3 > 5
Ha3zBaHus pa3zienoB AUCHUILIUHBI i ® o, a o 2 S
= = S s o O S E
6 cemecTp
1 O6paboTka pe3yabTaTOB H3MEPEHUH. 2 2 0 14 18 | OIIK-5, OIIK-
7
2 Metobl U CpesicTBa U3MEPEeHHUsT PU3H- 2 0 0 16 18 | OIIK-5, OIIK-
YECKUX BEJINYMH. 7
Hroro 3a cemectp 4 2 0 30 36
7 cemecTp
3 O6paboTka pe3ynpraToB u3MepeHui (7 0 2 4 49 55 |OIIK-5, OIIK-
ceMecTp) 7
4 Metonpl u3MepeHui (HU3NIECKUX Be- 0 0 4 40 44 | OIIK-5, OIIK-
muuvH (7 cemectp) 7
Hroro 3a cemectp 8 89 99
Uroro 8 119 135
5.2. Conep:xkanue pa3aejoB JMCHUILIAHBI (110 JIEKIUSIM)
ConepxaHue pa3enoB JTUCHUIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabuie 5.2.
Tabnuua 5.2 — ConeprkaHue pa3ienaoB JUCLUILIKH (110 JIEKIHIM)
3 =
3 =a=t
2 S £
HaszBanwus pasznenos Coneprkanue pa3esioB TUCHUTITUHBI IO JEKIIHSIM 5 - é’* 5
o S E
=
= | g
F
6 cemecTp
1 O6pabotka pesynsraroB  Knaccugukanuu BU0B U3MEPEHH, METOI0B U 2 OIIK-5,
U3MEPECHUM. cpencts usmepenuit (CH). OcHoBHBIE METpOIOrHYE- OIIK-7

ckue xapakrepuctuku CH. OcHOBBI TeOpuM Norpen-
Hoctell. Knmaccudukanus norpemnocteit. [Ipasuiia
CyMMUpoBaHus norpemHocteil. [IpaBua npeacras-
JeHus pesyaprara uamepenus.O6padoTka pesynbra-
TOB NPSIMBIX OJHOKPATHbIX U3MepeHuil. Hopmuposa-
HHE€ OCHOBHOM M JIOIIOJIHUTEIBHOM MOTPEIIHOCTEN
CH. O6paboTKa pe3ynbTaToB MHOTOKPATHBIX PaBHO-
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TOYHBIX U3MepeHHni M nenTudukanus 3akoHa pacmpe-
JIeTICHHSI OTIBITHBIX JaHHBIX. YCTpaHEHUE TIPOMAXOB.
O06paboTKa pe3yabTaToB KOCBEHHBIX U3MEPEHUI.

HUroro

2 Metonbl U cpesicTBa
U3MepeHHs PU3NIECKUX
BCIIMYUH.

O000111eHHBIE CTPYKTYPHBIE CXEMbBI U3MEPUTEIBHBIX
npubopos. [Ipuanune! noctpoenus mudposeix CHU.
MeTo/bl ¥ CpesiCTBa U3MEPEHUS HANIPSDKEHUS, TOKA 1
MomrHocTu. M3mepenne mapameTpos neneit. Mccnemno-
BaHue (hopmbl curHana. Ocumorpaduieckue n3me-
penusi. ViamepeHne yacToThl, HHTEPBAJIOB BPEMEHHU U
¢dazoBoro casura. Jlarauku.

OIIK-5,
OIIK-7

Hroro 2
Hroro 3a cemectp 4
Hroro 4

5.3. Paznesbl JMCUMILNIMHBI M MEKIMCUMILUIMHAPHBIE CBA3H ¢ 00eCeYnBAKIIMMH (NMPeAbI Ty IIUMHU)
U obecneynBaeMbIMU (MOCJAEAYIONIUMH) TUCIHHIIMHAMHA

Paznenbl qUCHMIITUHBL U MEXIUCIUIUIMHAPHBIE CBA3M C 00€CIeUnBaOIUMU (MIPEIbIIYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIEIYIONIMMHA) AUCITUTUTMHAMY TIPEICTaBlIeHbI B TabmuIe 5.3.
Tabnuua 5.3 — Pa3nensl AUCHUIUIHHBI M MEKIUCIUILTHHAPHBIE CBSI3U

Ne paznenoB qaHHOUM TUCHMIUIMHBIL, 17151 KOTOPBIX
HE00X0IMMO M3yYeHHUE 00CCIICUNBAIONINX 1
Hanmenosaue THCLUILIHH 00ecreunBaeMbIX JUCHHILIMH
1 2 3 4
[IpenmiecTByromue TUCHUTITUHBI
1 TeopeTrnueckue OCHOBBI AEKTPOTEXHUKU
2 ®usnka
[Tocnenyrouye qUCHUTIIUHBI

1 3ammTa BRIMMYCKHOM KBaIU(UKAIIMOHHON pado-
ThI, BKJIOYasl IOATOTOBKY K MPOLIEAYPE 3aIUThI U + + + +
pOLEIYpPY 3aLTUTHI
2 KoHCTpyHrpoBaHUE 3IEKTPOHHBIX YCTPONCTB + + + +

5.4. CooTBeTCcTBHE KOMIIETeHINH, (pOpMHUPYeMBbIX PH U3YYECHUHU AUCHHUIIIMHBI, M BU/AOB 3aHATHI
CootBeTcTBHE KOMIIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUM AMCLUUIUIMHBI, W BHUJIOB 3aHATUN

IpeACTaBIeHo B Tabmuie 5.4.

Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUH, (POPMUPYEMBIX MTPH U3YUEHUHN NTHUCHIUILIAHBI, 1 BUIOB 3aHS -

TN
§ Bunnl zansatuit
=) o
% y S s 8 DopMbI KOHTPOJIS
S = = &)
M =
OIIK-5 + + + + KontponsHas pabota, Jk3a-

meH, KoHcnekT camononro-
TOBKM, 3anura ordeTa, OT-
4eT 1o 1abopaTropHoil pabo-
te, Onpoc Ha 3aHATHUSAX,

Tect
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OIIK-7 + + + + KonTponbeHhas pabora, Jk3a-
meH, KoHcnekT camomnoaro-
TOBKH, 3amuTa oruera, Ot-
4eT 1o JabopaTopHoi pado-
Te, Onpoc Ha 3aHIATHSIX,
Tect

6. UnTepakTuBHBIC MeTOABI M (OPMBbI OPraHU3ALMHN 00yYeHHUS
He nmpenycmorpeno PVYII.

7. JlabopaTopHblie padoThI
HaumenoBanue 1abopaTtopHbIX padoT nmpuBeneHo B Tabmuie 7.1.
Tabauna 7.1 — HammeHoBaH#e 1a00paTOPHBIX padboOT

Haspanus pasnenon HaumenoBanue nabopaTopHbIx padoT

TpynoeMKoCTb,
q
dopMupyembie
KOMIIETEHIINN

7 cemecTp

~

OIIK-5,
OIIK-7

3 O6paboTka pe3ynbraToB | I3MepeHue COpOTUBICHUN Ha TIOCTOSTHHOM TOKE.
n3MepeHuii (7 cemectp)

Htoro

4 Metonbl U3MepeHnN [IpumeHeHue 3eKTPOHHOTO ocLuiIorpada ams uc- 4 OIIK-5,
¢u3nueckux BenuuuH (7 | CleIOBaHUS AEKTPUUECKUX CUTHAIIOB. OIIK-7
ceMecTp)

HUroro 4

Hroro 3a cemectp

Htoro 8

8. IIpakTuyeckue 3aHATUSA (CEMUHAPBI)
HaumeHnoBaHMe pakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeneHo B Tabnuue 8.1.
Tabauna 8.1 — HammeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMUHAPOB)

HaszBanwus paznenon HanmMeHnoBaHMe MpaKTUUECKUX 3aHATUN (CEMUHAPOB)

Tpyn1oeMKOCTb,
q
dopmupyembie
KOMIIETEHIIUN

6 cemecTp

[\9)

1 O6pabotka pesynpraroB | [TorpemHoctin CH. O6paboTka pe3yabTaToB MPSMBIX OIIK-5,
U3MEPEHU. OJTHOKPATHBIX M3MepeHuid. CiydaiiHble MOTPEITHOCTH. OIIK-7
AnroputMm 00pabOTKH pe3ynbTaTOB MHOTOKPATHBIX
PaBHOTOYHBIX U3MEPEHU.

Htoro 2
HUroro 3a cemectp 2
7 cemecTp
3 O6pabotka pesynsraToB | KocBeHHBIE H3MepeHUs. Anroput™M 00paboTKu pe- 2 OIIK-5,
n3Mepennii (7 cemecTp) | 3yabTaroB OOBIKHOBEHHBIX KOCBEHHBIX U3MEPECHHM. OIIK-7
Htoro 2
HUroro 3a cemectp 2
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Hroro

9. CamocTtosiTesibHasi padoTa
Bunasl camocrosiTenbHOM paboThl, TPYAOEMKOCTh U (pOpMUpPYEMbIe KOMIIETECHIIMU MPEICTABICHBI B

tabmune 9.1.
Tabmuma 9.1 — Busisl caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUN
o @]
4 =
= 2 E
2 = =
o O T
Bunel camocTosTenbHOM = > ©
HazBanus pa3znenos z = @DopMBI KOHTPOJIS
paboThI 8 S
= 2 s
a o 2
= S
6 cemecTp
1 O6pabotka pesynpraroB | [lonroroBka k mpakTuye- 2 |OIIK-5, |KoHcnekT caMOmoaroToB-
W3MEpEHHI. CKUM 3aHSATHUSAM, CEMUHA- OIIK-7 ku, Onpoc Ha 3aHATHIX,
pam Tect
CamocTosiTenbHOE U3yye- 12
HUE TeM (BOMPOCOB) Teope-
THUYECKOM 4acCTH Kypca
Hroro 14
2 MeTozbl U cpencTBa [ToaroroBka k mpakTuue- OIIK-5, KoHcnexT caMonmoaroros-
M3MepeHus] PU3NIECKUX | CKUM 3aHSATHUSM, CEMHHA- OIIK-7 ku, Onpoc Ha 3aHATHUIX,
BEJINYMH. pam Tect
CamMocTosTeNnbHOE U3yUe- 14
HHE TeM (BOTIPOCOB) TEOpe-
TUYECKON YacTu Kypca
Hroro 16
Hroro 3a cemectp 30
7 cemecTp
3 O6pabotka pesynsraroB | Beimonnenne koutponsubix | 10 |OIIK-5, |3ammwra otdera, Koncnekr
u3Mepenwii (7 cemectp) | pabor OIIK-7 CaMONOJTrOTOBKH,
KonTponpHas ta, OT-
CamocTrosiTenbHOE U3yue- 31 OHTPOT 5 ad pabo 3, 0
4eT 1o 1abopaTopHoil pa-
HUE TeM (BOIIPOCOB) TEOpE- CT 10 JIaAbOPATOpHOH p
o oote, Tect
TUYECKON YacTu Kypca
[TonroroBka k 1aboparop- 4
HBIM paboTam
Odopmiierne 0T4eTOB O 4
nabopaTopHBIM paboTam
Hroro 49
4 Metozbl u3MepeHuit CamocTosiTenbHOE U3yye- 32 |OIIK-5, |3amwura otuera, Koncnekr
¢busnueckux BenuyuH (7 |HHUE TEM (BOIIPOCOB) TEOpe- OIIK-7 CaMoMoAroToBku, OT4eT
ceMecTp) THUYECKON 4acCTH Kypca o maboparopHoii pabote,
[TonroroBka k maboparop- 4 Tecr, Sxsamen
HBIM paboTam
OdopmieHre 0TU4ETOB 1O 4
JabopaTopHBIM paboTam
Uroro 40
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Hroro 3a cemectp &9

ITonroroBka m cmada dK3a- 9 Ok3ameH
McHa

Htoro 128

10. KypcoBas padora (npoeKr)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucremMa Jisi OlEHKH YCIIeBAeMOCTH 00y4al0IMXCH
PeittuHroBas cucrema He UCIIONB3YETCH.

12. YueOHO-MeTOAUYecKOe U MHGOPMAIIMOHHOE O00ecnieYeHHe TUCHUIINHBI

12.1. OcHoBHas JuTeparypa
1. Oruanko B.®. Merponorus, crangaptuzanus U cepTHUKanus: YdeOHoe mocobue. —
Tomck: ToMckHii MEXKBY30BCKHI IIEHTP AUCTAHIIMOHHOTO oOpa3zoBanms, 2010 — 208 c. (Hamuune B OMO-
mnotexe TYCVYP - 62 1xk3.)
2. Merposorus u 3IEKTPOPATHOU3MEPCHHSI B TEIICKOMMYHUKAIMOHHBIX CHCTEMaX : YUYeOHHK
st By3oB. ; B. 1. Hedenos [u ap.] - M. : Beicas mkona , 2005. - 598 c. (manuuue B Oubnuoreke TY -
CVYP - 78 5K3.)

12.2. lonosiHUTeILHAS JIUTEPATYpa

1. Merponorus, crangapTusanus, cepTuduKalnusg U IeKTPOU3MepUTENIbHAs TEXHUKA: YueOHoe
nocobue/ K. K. Kum, I'. H. Aaucumos, B.1O. bap6aposuy, b. . JlutBunos. - CIIb.:ITutep, 2006. - 368c:
ni. (Hammaue B onbamoreke TYCVYP - 50 7k3.)

2. OpacroB B. E. Merponorus, crangapruzanus u cepTudukanus: YuaeoHoe mocoone — ToMCK,
N3n-Bo ToMcKOro rocyiapCTBEHHOTO YHUBEPCUTETA CUCTEM YMIPABICHUSA U PATUOICKTPOHUKH, 2005 —
266 c. (Hanmune B oubmuorexke TYCVYP - 340 5k3.)

3. @enepanpHbiii 3akoH "OO obecreyeHHM enuHCTBa HM3MepeHmit" ot 26.06.2008 N 102-D3
[DnexTponHbIid pecypc] - Pexxum moctyma: http://www.consultant.ru/document/cons_doc LAW 77904/
(mara obpamenus: 20.06.2018).

4. @enepanbHblii 3aKkoH "O TexHuueckoM peryaupoBanuun” ot 27.12.2002 N 184-®3 [DnexTpoH-
HBI pecypc] - Pexxum nmocrtyma: http://www.consultant.ru/document/cons doc LAW 40241/ (nara o6-
pamenusi: 20.06.2018).

5. DOpacroB B.E., Cunopos 0.K., Otuanko B.® N3mepurenbHas TeXHUKA U TaTYMKU: Y4eOHOE
nocooue. — Tomck: TMILJIO, 1999. — 178c¢. (nanuure B Oubnroreke TYCVYP - 63 5k3.)

12.3. YueOHO-MeTOAUYECKHE TOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOANYECKHE MOCOOUs

1. Orvanko B. ®. O YueOHO-METOAMUYECKUI KOMIUICKT (y4eOHBIE METOIUYECKHE TOCOOUs 110
MPAKTHYECKUM 3aHSATHSAM, [0 CAMOCTOSITEIILHON paboTe CTYJACHTOB, O JTab0opaTOpHBIM paboTam) O JIHC-
e MCuC — Tomck, 2012 [DnexrpoHHsbli pecype] - Pexxum moctyma: http:/new.kcup.tusur.ru/
library/umk-metrologija-standartizacija-i-sertifikacija-fet (mara oopamenus: 20.06.2018).

2. Oryanko B.®., Cunopos F0.K. — MeTtoauveckne ykazaHusl 1O BBIITOJIHCHHIO J1TA0OPAaTOPHBIX
pabor, — Tomck, 2016 [DnexrpoHHbIi pecypc] - Pexwmm noctyma: http://new.kcup.tusur.ru/library/
metodicheskie-ukazanija-po-vypolneniju-laboratornyh-rabot (nara o6pamenus: 20.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMSA 1JIsl JIMI C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIHI0B

Y4eOHO-MeToJMUECKe MaTeprabl sl CAaMOCTOSTEILHON M ayIUTOPHOM paboThl 00ydaronmxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMH 3/I0POBBSI ¥ MHBAJIMJIOB MPEIOCTABISIOTCSA B (popMax,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSM UX 37I0POBbsS M BOCIIPUATHUS HH(OpMAIHH.

JI1s1 I ¢ HAPYIIEHUSIMH 3PeHUst:

- B (hopMe FNIEKTPOHHOT'O IOKYMEHTA;

- B [e4aTHOU (hopMe yBEIMYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HApYIIEHUSIMM CJIyXa:

- B (hOpME TEKTPOHHOTO JIOKYMEHTA;
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- B ITevaTHOU hopme.

JI71s1 JIMI ¢ HAPYIIEHHSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:
- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHou (opme.

12.4. IlpodeccuonasibHble 0a3bl JAHHBIX U MH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI
1. www.consultant.ru

13. MartepuajibHO-TEXHUYeCKOe o0ecnedyeHue TMCIUILINHBI U TPedyeMoe MporpaMMHoe
o0ecrneyeHnue

13.1. O6uue TpeGoBaHNS K MATEPHAJIBLHO-TEXHUYECKOMY M IIPOIPAMMHOMY 00ecre4yeHH 0
AUCHMILTUHBI

13.1.1. MaTrepuaJIbHO-TeXHHYECKOe M IPOrPaMMHoOe o0ecnedyeHne U JJeKIMOHHbBIX 3aHATHI
Jls mpoBeieHus 3aHATUH JIEKITMOHHOTO TUIIA, TPYIIIOBBIX U MHAWBUIYaJIbHBIX KOHCYIbTALlUH, TE-
KYyILIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3yeTcsa ydeOHasi ayJUTOpUs ¢ KOJTMYECTBOM I10-
CaJI0OYHBIX MECT He MeHee 22-24, 000pymoBaHHAs TOCKOW M CTaHAApTHON yueOHOU mebenbro. Mmerores
JIEMOHCTpAIMOHHOE 000py/I0BaHNUE U YUeOHO-HAITISIHBIE TOCOOMS, 00eCTIeunBalOINe TeMaTHYeCK1e 1il-
JIIOCTPALIMHU 10 JIEKIIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MarepuaJIbHO-TEXHHYECKOE M IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI
JlaGopaTopust METPOJIOTUN U U3MEPUTEIBHON TEXHUKU
yueOHas ayJUTopus AJisl IPOBEIEHU 3aHATUI MPAKTUYECKOro TUIA, yueOHas ayJuTopus AJs Ipo-
BEJICHUS 3aHATHI J1a00paTOPHOrO THUMA
634034, Tomckas obnacts, I. Tomck, Bepmmnuna ynuua, a. 74, 212 ayn.
Onucanune UMeroIerocs 000pyI0BaHUS:
- Ocunorpad ananorossiit pupmsl INSTEK (4 mit.);
- Ocmmutorpad nugposoit INSTEK;
- 'eneparop curnanos tuna '3 (2 mrt.);
- ['eneparop curnanos tuna I'S (5 mr.);
- Yacroromep mudposoit U3-34;
- MunnuBonst™Metp B3-38 (2 wt);
- Usmepurens nodporHoctu E9-4;
- Usmepurens nodporHoctr E4-4;
- Usmeputens E12-1(A);
- Usmepurens E12-1;
- Yacroromep U3-44 (4 mir.);
- smeputens RLC (2 mT.);
- Usmepurens E7-21;
- AMniepmetp-BoasT™MeTp-ommeTp ABO-5M (3 wt.);
- Moct P329 (2 mit.);
- Bonsr™meTp cepun M (6 mit.);
- VicTOuHUK NUTaHUS MOCTOSHHOTO TOKa (5 1IT.);
- MlcTouHMK TUTaHUs TTIOCTOSTHHOTO TOKA IPOTPaAMMHUPYEMBIi (2 IIIT.);
- Marasus conpoTuBienui (3 mr.);
- ['aneBaHOMETD;
- Bonsrmerp @-204/1 (B makere, 2 mT.);
- ®azometp cepuu D2 (4 wr.);
- I'eneparop-uactoromep AHP-1001;
- [Torenumometp II1-63 (3 mmit.);
- denurens nanpsbxkenus JIH-1;
- Komnnexr cnenuanu3npoBaHHol yueOHON Mebeny;
- PaGouee mecTo mpenogaBares.
[TporpamMHOe obecrieueHme He TpedyeTcsl.
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13.1.3. MarepuajibHO-TEXHHYeCKOe M IPOrPaMMHoOe odecriedyeHne J1JIs J1adopaTopHbIX padoT

JlaGopatopusi METPOJIOTUU U U3MEPUTEIbHON TEXHUKU

yueOHast ayJUTOpus JIsl IPOBEIEHUS 3aHITHI PAKTUIECKOTO TUIA, yaeOHas ayIUTOpus sl TIPO-
BE/ICHUS 3aHATUHN JJaOOPaTOPHOTo TUIIA

634034, Tomckas obmacts, T. Tomck, Bepmmauna yimuna, a. 74, 212 ayn.

Onucanue uMerouierocs 000py10BaHUSA:

- Ocmutorpad ananorossiit pupmsl INSTEK (4 mmt.);

- Ocnorpad ungposoit INSTEK;

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

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

- Hactoromep tudponoit U3-34;

- MunnuBonst™Metp B3-38 (2 mt.);

- Usmepurens nodporHocTn E9-4;

- Usmeputens nodpotHocTu E4-4;

- Usmepurens E12-1(A);

- Usmepurens E12-1;

- Hactoromep Y3-44 (4 mr.);

- Usmeputens RLC (2 mt.);

- Usmepurens E7-21;

- Amnepmetp-BonsT™MeTp-ommerp ABO-5M (3 mt.);

- Moct P329 (2 mit.);

- Bonsr™meTp cepun M (6 mit.);

- MlcTouHMK MUTaHUA MOCTOSTHHOTO TOKA (5 IIT.);

- MicTOouHUK NUTaHUs MOCTOSHHOTO TOKA POrpaMMUpyeMblIii (2 mT.);

- Marasus conpoTtuBienuii (3 mr.);

- ['anpBanomerp;

- Bomermerp @-204/1 (B makerte, 2 mrt.);

- ®azometp cepuu D2 (4 mrt.);

- 'eneparop-uactroromep AHP-1001;

- [Torenumomerp I1I1-63 (3 mT.);

- Jdenurens nanpsbxkenus [1H-1;

- Kommuiekt cnienmanu3upoBanHoi yueOHON Mebenu;

- Pabouee mecto npenonasarens.

[TporpamMHoOe obecrieueHue He TpedyeTcsl.

13.1.4. MarepuajibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecredeHne il CAMOCTOATEIbHOM PadoThI
Jns caMoCTOSATEIbHOM PabOThl MCTOIB3YIOTCS y4eOHBIE ayaUTOPUHU (KOMIIBIOTEPHBIE KIIacChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, . Tomck, Jlennna mpocnexr, a. 40, 233 ayx.;
- 634045, Tomckast obnacTtb, . Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckas obnacTh, I. ToMck, Bepmmanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obnacTtb, . Tomck, Bepmmanna ynuma, 1. 74, 207 ayn.

CoctaB 060pynOBaHHS:

- yueOHasi MmeOerb;

- komnbroTepsl kKi1acca He Hmke [IDBM INTEL Celeron D336 2.81T1. - 5 wiT.;

- KOMIIBIOTEPbI MOAKIIIOUEHb! K ceTu «/HTepHeT» M 00ecrnedynBaroT AOCTYI B 2JIEKTPOHHYIO MH-
(dopmManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECIICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ayis Windows;
- 7-Zip;
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- Google Chrome.

13.2. MaTepuabHO-TeXHHYECKOe o0ecredyeHre JUCIUIIIHHBI ISl JIMI ¢ OTPAHHYeHHBIMU
BO3MOKHOCTSIMHM 3/10POBbSI U HHBAJIUI0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMM 30pOBbS U WHBAJIUIaMU
OCYUIECTBIISIETCS C UCIIOIB30BAHUEM CPENICTB 00YUEHHs OOIIEro U CIeUaJIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYYaIOLUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPelyCMOTPEHO UCIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmaparypbl, MyJIbTUMEIUHHBIX CPEICTB U APYTUX TEXHUUECKUX CPENICTB IIpHeMa/nepena-
4y y4yeOHOM nHpOpMAaLIUU B TOCTYNHBIX (hOpMax, MOOMIIBHOM CUCTEMBI ITPETIOJaBaHus AJIsl 00ydarOIUXCs
C MHBJIMIHOCTBHIO, TOPTAaTUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHas ayIuTOpHsi, B KOTOPOU 3aHUMAIOTCS
oOydJarolecs: ¢ HapylIeHUEeM CilyXa, 000py/ll0BaHAa KOMIIBIOTEPHOM TEXHHMKOM, aylIMOTEXHUKOM, BUIEO-
TEXHUKOM, AEKTPOHHON JOCKOW, MyJbTUMENUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYyYAIOLUIMMHUCS ¢ HAPYLIEHUSIMHM 3PEHUSIMH IIPEAYCMOTPEHO HCIIOIb30BAHUE B
JIEKLIMOHHBIX U YU€OHBIX ayJUTOPUSIX BO3ZMOXXHOCTH IIPOCMOTPA YAAJIEHHBIX 00BEKTOB (HalpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) MpH MOMOIIH BUACOYBEINUUTENEH 7151 KOM(DOPTHOrO MPOCMOTpa.

[Tpu 3aHATUAX C 00y4YaIOIIUMUCS € HAPYLIEHUSIMH OIIOPHO-ABUIaTeIbHOIO anmnapara UCIojb-
3yI0TCA albTepHATUBHBIE YCTPOMCTBA BBOJIA MH(OPMAIIMK U IpyTHe TEXHUYECKUE CPEICTBA IIpHeMa/nepe-
Jnauu y4eOHoil nHdopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydYeHHs! JUIsl Jo/iel C WHBa-
JUAHOCTBIO.

14. OneHoyHbIE MaTrepHuaJbl 1 METOANICCKUEC PECKOMECHIAUHU IO OPraHu3alluv U3yICHUSA
AUCHUIIJIMHBI

14.1. Conep:xaHue OLIEHOYHBIX MATEPHAJIOB U METOAUYECKHE PEKOMEHAAMHU
ZIJ'ISI OLCHKU CTCIICHU C(i)OpMHpOBaHHOCTI/I nu ypOBHSI OCBOCHHA SaerHHeHHBIX 3a )IHCHHHJ'IHHOf/i
KOMIIETEHIIUI UCTIONIb3YIOTCS OLIEHOUHBIE MaTepualibl B COCTABE:!

14.1.1. TecTOoBBIE 3aaHUA

1. Kakyro morpemHocTb HOPMHUPYET  KIIACC| OCHOBHYIO
TOYHOCTH CPEJICTBA U3MEPEHHUS?

aJIUTUBHYIO

JOIIOJIHUTECIBbHYIO

a0CONIOTHYIO

2.Ha kakyro BeIMYMHY OIIMOETCS BOJBTMETP

KJacca TOYHOCTH IpY U3MEPEHHOM 3Haue-
Huu 360 B Ha npenene n3mepenus 1000 B?

Ha OJWH BOJIBT

Ha oauH nporeHT ot 1000 B

Ha oJIuH mpoueHT oT 360 B

Ha 36 B

3. BcraBpTe mponyIeHHoe CI0BO. YaCTOTHOM
DNEeKTPOHHO-TY4YeBOU ocIiiorpad npenHasHa- | BpEMEHHON
YCH /ISl HCCIICIOBAHMSA SIICKTPHUCCKUX CHIHA- | A . PAXAHCKOI
JIOB B 001aCTH.

KOMILJIEKCHOM
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4. YTo Takoe monpaBKa K U3MEPEHUI0?

3HaueHne MOTrpeIIHOCTH, B3ATOC U3 IACIIOpTa
HCIIOJIB3YEMOI'0 CPEACTBA UBMCPCHUA.

3HaYeHUE METOAMYECKON MOTPEIIHOCTH, B35 TOE
C HpOTI/IBOHOHO)KHLIM 3HAKOM.

3HaueHne IMOTpCIIHOCTU HCU3BCCTHOI'O 3HAKA,
pacCunTaHHOC MTOCJIC BBITTIOJIHCHUA U3MCPCHUS.

3HaueHue MOTPENTHOCTH TUCKPETHOCTH U (PPO-
BOTO U3MEPHUTEIBHOTO MPUOOpA.

5. Kakyioo morpemHocTh Ha3bIBAlOT aJIUTUB-
HOU?

He 3aBucsnyt0 OT BHEIIHUX YCIOBUM.

He 3aBUCALIYIO OT PIBMCpHCMOﬁ BCJINYHMHBI.

ITlepemeHHY10 BO BpEMEHHU.

CBOOOIHYIO OT METOIMYECKOM IMOTPEITHOCTH.

6. Uto Takoe MCTOOANYCCKasA HOFpCHIHOCTB?

IlorpemHocTh, BbI3BaHHAS BIUSHUEM CPENCTBA
M3MEpPEHUs Ha 0OBEKT U3MEPEHUS WK pac-
XOXKJIEHUEM MEXIY MOJIENbI0 00bEeKTa 3Mepe-
HUS ¥ CAMHM OOBEKTOM U3MEPCHHSI.

[TorpemHocTh, ykazanHas B nacnopre CH.

[TorpemHoCTh, yKa3aHHasi B METOIMYKE.

[TorpemHocTs, BEI3BaHHAS BBIXOJOM BHEIIHUX
BJIMAIOIIUM BCJIMYMWH 3a I'PaHULIBI HOPpMAaJIbHBIX
YCJIOBHM.

7. Kakoil M3 NpHUBEACHHBIX HUXE METOJIOB SIB-
JISIETCSL HYJIEBBIM METOJIOM CPABHEHHMSI C MEPOI?

KocBeHHOE n3MepeHne ConpoTUBIEHUE METO-
JIOM BOJIBTMETpa-aMIiepMeTpa.

IIpsiMoe n3MepeHne CONPOTUBIIEHUS OMMETPOM.

[IpsiMoe n3MepeHne COnpOTUBICHUS MYJIbTH-
METPOM.

MoctoBoe HU3MCPCHUC COIIPOTUBJICHUA.

8. Ilo KaKOMY 3aKOHY paclpCACIICHbI CUCTEMATU -
YECKHUE TOTPCHIHOCTHU HEU3BECTHOT'O 3HaKa?

PaBHOMEpHOMY.

HopmanbHOMYy.

TpaHeI_ICI/I,Z[aJIBHOMy.

ApPKCUHYCONIAJIbHOMY.
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9. Kak yMeHBUIMTH MOTPELIHOCTh KBAHTOBAHUS
(muckpernzanum) B MUPPOBBIX W3MEPUTEIBHBIX
npubopax?

CTaOuIM3UpOBaTh CPEIICTBO U3MEPEHHUS 110 TEM-
neparype.

VBEJIMYUTh YaCTOTY OIMIOPHOTO KBApLIEBOTO Te-
HepaTopa npubdopa.

OTtkanrOpoBaTh CPEACTBO UBMEPEHHSI.

CMeHuTh oneparopa.

10. B uem oTnrune U3MEpPUTETHLHOTO MPeodpaso-
BaTeJIsl OT U3MEPUTENBHOTO npudopa?

W3mepuTenbHbli IpUOOpP CTOUT JOPOXKE.

W3meputenbHblIii peodpa3oBaTesib HEOOXOAMMO
MOBEPSTH.

W3mepuTtenbHbIi mpeoOpa3oBaTeb BbIAACT
CUTHAJI U3MEpUTENIbHON HHpOpMaIuu B hopme,
HEJIOCTYIHOH JU1sl HaOIIOJEHUS YETIOBEKOM.

W3mepuTenbHbIi TpUOOP BBIIAET CUTHAT U3Me-
puTenbHOM nHpopManuu B popme, HETOCTYT-
HOU /7151 HAOIOIEHHSI YETTOBEKOM.

11. Ilepuoanueckasi MoBepKa CpeACTBa U3MeEpe-
HUS IPOBOJIUTCS

10 TpeOOBAaHUIO COTPYIHUKA METPOIOTMUYECKOTO
Oprasa npeanpusaTus.

10 TPeOOBAaHUIO COTPYIHUKA TOCYAAPCTBEHHOTO
METPOJIOTMYECKOr0 Ha30pa.

10 MICTECYCHHUIO CPOKa MEKITOBEPOYHOTO HH-
TepBaJa.

10 OKOHYaHUIO KaJICHAAPHOTO roja.

12. Ilpu oOHapykeHUU MpoMaxa B CEpUU pe-
3yJABTaTOB U3MEPEHUN HEOOXOAUMO

UCKJTIIOUYUTH IPOMax U MPOBECTH 00pabOTKy
PEe3yJIbTaTOB U3MEPEHUH 3aHOBO.

UCKJIIOYUThH IPOMaX U MPOJOIKUTH 00paboTKy
pE3YIIBTATOB.

CMCHHUTB UCIIOJIB3YEMOEC CPEACTBO H3Mep€HPII>'I.

IIPOU3BECTH HOBYIO CEPHUIO U3MEPEHHM.

13. Kakomy 3akoHy pacnpenesieHusi TOTIMHSI0T-
Csl CIy4aifHbIe IOTPENIHOCTH?

UHTETpaJbHOMY

nuddepeHaIbLHOMY

HOpMAaJIbHOMY

pacnpenenenuto ITupcona

14. Kakast u3 nepeurcieHHbIX HUKE XapaKTepu-
CTHUK CPEJICTB U3MEPEHUs SIBISIETCS METPOJIOTHU-
YecKou?

BEC M3MEPUTENHHOTO Mprbdopa

¢GyHKIMS TpeoOpa3oBaHUs

THUIT COCAUMHCHUS C UHTCPHETOM

OIITOBasd I€Ha
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15. Kakas u3 mepeyrcieHHbIX HIKE XapaKTepu-
CTHK CPEJICTB U3MEPEHUs HE SBIISIETCS METPOJIO-
THYECKOU?

YYBCTBUTCIIBHOCTDb

nopor 4yBCTBUTCIIbHOCTHU

rabapuThl U3MEPUTEITHHOTO Ipudopa

ObICTpONEHiCTBIE

16. Kakoli kjacC TOYHOCTM HENb3s1 IPUCBOUTH
CPEICTBY U3MEPEHHUS 0 pe3yabTaTaM HOBEpKu?

1,0

1,4

2,0

2,5

17. Kako# Kjlacc TOYHOCTH SKOHOMHYECKH BEI-
rogHee Bcero mnpucBoutb CU ¢ ocHOBHOM
MYJIBTUTUIMKATUBHOM MOTPEIIHOCTBIO, €CIU MPH
JIEHCTBUTEIILHOM 3HaueHuH 3,63 B oHO mokasa-
10 3,6 B na penene 10 B?

18. B pesynbrare u3mepenus -5 B Obuti o0HApY-
JKEHbl METOAMYECKUE TOTPEIIHOCTA U3BECTHOTO
3Haka -1,61 % u +0,054 B. Uemy paBeH ucnpas-
JICHHBIN pe3yybTar?

19. Kak cymmupyroTcs CiydailHble MOTPEIIHO-
ctu?

sz:;slﬁzzn,ﬁsi-s]

i#]

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

i#j

20. Kakas u3 NpuBENEHHBIX HMXKE OLEHOK MO-
I'PEUIHOCTH SIBJISIETCS JOBEPUTEIBHON ?

U=(0,7+0,07) B, P=0,95%

U=0,7B,S5;=0,0309B

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

U =0,7 B, pacnipenieneHue NorpeiHocTy He
IIPOTUBOPEYUT HOPMAILHOMY
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14.1.2. Dx3aMeHAlIMOHHBbIE BONIPOCHI

1 Borpocsl 1o 0CHOBaM METPOJIOTHH

1.1) Usmepenue. Knaccudukanuu uzmepenuit. [lpumepst.

1.2) Meton u3mepeHus. MeToJ; HETTOCPECTBEHHON OLIEHKH U METOJ cpaBHEHUs ¢ Mepoil. Pa3Ho-
BUAHOCTH. [Ipumepsl.

1.3) Cpenctsa uzmepenus. Knaccudukarus. [Ipumepsr.

1.4) OcHoBHbIe MeTponoruueckue xapakrepuctuku CH. HopmupoBaHue MeTpoOIOTrMYECKUX Xa-
pakrepuctuk CH.

1.5) MorpemnocTs M3Mepenus. Knaccudukanuu morpenrHocTedl (a0COOTHBIC/OTHOCUTEIBHBIC/
NpUBEACHHBIE, aINTUBHBIE/MYIIBTUILTNKAaTUBHBIE, CHCTEMAaTHUECKUe/CilydaiiHble/TpyObie). IIpumepsl.

1.6) Cuctemarnueckue norpemHocty. Kiaccudukanus, crioco0sl 00HapyKeHNs,

1.7) Cuctemarnueckue norpemrHoctd. CrnocoObl yCTpaHEHUs! CUCTEMAaTHYECKHUX ITOTPEIIHOCTEH.

1.8) MeToabl U3MEpEHUs, YCTPaHIONIE/0CTa0SIONINEe CHCTEMAaTHIECKUE TTOTPEIITHOCTH.

1.9) HeuckitoueHHble cUCTEMaTUYeCKUE MOIPEIIHOCTHU: ONpeielieHne, UCTOYHUKH, ipumepsl. [1o-
IIpaBKa, BBE/ICHUE TIONIPaBKH, BUbI IONIPABOK.

1.10) 3akoHb! pacnpesneneHus ciiydaiiHbIX norpemHocteil. [lpumepsr.

1.11) TTapameTpbl 3aKOHOB pactpeneNeHusl CIIy4ailHbIX MOTPEIIHOCTEH U X OLICHKH 10 dKCIEPH-
MEHTAJIbHBIM JIaHHBIM.

1.12) Cnyuaiinbsle norpemHocTd. OLEHKU CIIy4alHBIX MOTPEIIHOCTEH (TOYeYHbIe, TOBEPUTEINb-
Hble/KBaHTHIIbHBIE, NpeenbHble). [lepexoq OT TOYeUHBIX OLIEHOK K JOBepUTENbHBbIM. BiusHue 3akoHa
pacrpeneseHns Ha JOBEPUTEIIbHBINA HHTEPBAJ CIIy4aiiHOW IMOTPEIIHOCTH.

2 Bonpocsl o 00paboTKe pe3ysnbTaToB U3MEPEHU

2.1) IlpsiMble OTHOKpaTHbIE TEXHUYECKHUE U3MEPEHHES] — OompeeseHne. AJroputM oopaboTKu pe-
3yJBTATOB MPSIMBIX OJHOKPATHBIX TEXHUUECKUX U3MEPEHUH.

2.2) IIpsiMble MHOTOKpATHbIE PAaBHOTOYHbIE TEXHUYECKUE U3MEPEHUS] — OIpe/ielieHne. AITOpUTM
00pabOTKHU pe3yabTaTOB MPSAMbIX MHOTOKPATHBIX TEXHUYECKUX PABHOTOYHBIX HU3MEPEHUI.

2.3) KocBeHHbIE OTHOKPATHBIE TEXHHUECKHE N3MepeHUs (OOBIKHOBEHHBIE KOCBEHHBIE N3MEPEHUS)
— omnpenenenue. [Touck morpenHoCTH 0OBIKHOBEHHOTO KOCBEHHOT0 U3MepeHus. [Ipumep.

2.4) O6paboTKa pe3ysbTaTOB MHOTOKPATHBIX KOCBEHHBIX TEXHHUYECKHX HM3MepeHuil. [lpuem mpu-
BEJICHUSI MHOTOKPAaTHBIX KOCBEHHBIX TEXHUYECKUX PAaBHOTOYHBIX M3MEPEHMH K MHOTOKPATHBIM IPSIMBIM
TEXHUYECKUM PaBHOTOYHBIM U3MEPEHUSIM. .

2.5) CnoxxeHne CUCTEMaTHYECKUX MOTPEIIHOCTEH N3BECTHOIO M HEU3BECTHOTO 3HAKOB. [IprMepsl.

2.6) CnoxxeHue cirydyailHeIX norpemHoctel. [lpumepsi.

2.7) CnoxeHue cUCTEMaTHYECKUX U CITyyailHbIX orperHocTel. [Ipumepsi.

2.8) HopmupoBaHue OCHOBHBIX U JONOJHUTENBHBIX MOIPEUIHOCTEN cpeAcTB n3MepeHuil. Kimaccobl
To4HOCTH. [IprmMepsr.

2.9) IlpaBuna npencrasieHus pesyabrara usmepenus. [lpasuna okpymienus. Ipumepst.

3 Bonpocsl o MeToAaM U CpeicTBaM U3MEpeHUs PU3NUECKUX BETHUNH

3.1) Curnansl m3mMepuTenbHO# nHpopManuu. MacmtabHble mpeodpa3oBaTery.

3.2) MarauToa/eKTpuYecKue U3MEpUTENIbHbIE MPUOOPHI KaK Pa3HOBUAHOCTH AIIEKTPOMEXaHUYe-
ckux cucteM. [lpuHIum paboThl, TOCTOMHCTBA, HENOCTATKUA. YPAaBHEHHE HIKAJBI, OOJIACTH MPHUMEHE HHUSI.
M cTOUHMKHM HOTrPEIHOCTEN.

3.3) KomneHcaropbl noctossHHOro HampsbkeHusl. CTpyKTypHasi cxema, HPUHIUI paboThl, 10CTO-
WHCTBA U HEAOCTAaTKU. MICTOUHMKH MOTPEIHOCTEM.

3.4) BonbT™MeTpsl mepeMeHHOro HampsbkeHus. [IpeoOpa3zoBarenyt MOCTOSHHOTO HampsDKEHHS B
HNEPEMEHHOTO (JI€TEKTOPbI) BBIIPSIMUTEIBHOTO U TEPMOIEKTPHUUECKOro Tuna. JloCTOMHCTBAa M HeloCTar-
KH.

3.5) LudpoBbie BOIBTMETPHI C BPEMA-UMIIYJIbCHBIM IpeoOpa3oBaHueM. CTpyKTypHas cxema,
NPUHIUI PabOThI, JOCTOMHCTBA M HEAOCTATKH. ICTOYHHMKY MOTPETHOCTEH, yCTpaHEHUE TTOTPEITHOCTEH.

3.6) LludppoBbie BOIBTMETPHI C YaCTOTHO-UMITYIbCHBIM MpeoOpa3oBaHueM. CTpyKTypHas cxema,
NPUHIHI PabOThI, JOCTOMHCTBA M HEAOCTATKH. ICTOYHHMKY MOTPENTHOCTEH, yCTpaHEHUE TTOTPEITHOCTEH.

3.7) HudpoBsie BOIBTMETPHI ¢ JBOWHBIM HUHTETPUPYIOLIMM MpeodpazoBaHueM. CTpyKTypHas cxe-
Ma, MPUHOUN paboThl, JTOCTOMHCTBA M HEAOCTAaTKU. VICTOYHMKM NOrPEHIHOCTEW, YCTpaHEHHE IO-
IPEIIHOCTEH.
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3.8) YHuBepcanbHbII 3EKTPOHHO-TyueBOl ocumiutiorpad. CTpyKTypHas cxema, MpUHLMI JIeH -
CTBUS1, OCHOBHBIE XapaKT€PUCTUKH, NCTOYHUKH MIOTPEIIHOCTEN.

3.9) Ocummtorpaduyeckue MeTOABI M3MEPEHHS IMapaMeTPOB HIIEKTPUUYECKHX CHTHAJIOB (aM-
IUINTY/a, YaCTOTa, BpEMEHHbIE MHTEPBaJIbl, CABUT (a3bl), UX JOCTOMHCTBA M HenocTarku. [lorpemHoctu
OCIMIUTOTPAPUIECKUX METOIIOB.

3.10) Ludpossle 3anmomuHaromue ocuuiorpadpsl. CTpyKTypHas cxema, NPUHLMI JeHCTBUS,
OCHOBHBIE XapaKTEPUCTHKH, TOCTOUHCTBA U HEJJOCTATKH.

3.11) Ludpossie yactotoMepsl. CTpyKTypHas cxema, NPUHIUN paboThl, JTOCTOMHCTBA M HENO-
CcTarku. VICTOUHUKH MOTPENTHOCTEM.

3.12) IludpoBble H3MEPUTEIN BPEMEHHBIX HHTEpBaNOB (XpoHOMETphl). CTpyKTypHas cxema,
NPUHIMI pabOoThI, JOCTOMHCTBA U HEAOCTAaTKH. VICTOUHUKY MTOTpEerHOCTEH.

3.13) Lludposbie (a3zomMeTpsl ¢ BpeMsI-UMIYIbCHBIM IpeoOpa3zoBanueM. CTpyKTypHas cxema,
NPUHIHI PabOThI, JOCTOMHCTBA U HEAOCTATKH. VICTOUHUKY MOTpEemrHOCTEH.

3.14) ®a3omeTpbl ¢ IPOMEXKYTOUHBIM ITpeoOpa3zoBaHueM caBura ¢a3 B HanpspkeHue. CTpyKTypHas
cXeMa, MPUHIUN paboThl, JOCTOMHCTBA U HENOCTAaTKU. MICTOUHMKHN NOTPEIIHOCTEN.

3.15) Hudpossie hazomeTpsl ypaBHOBEIIMBaIOLIeTo IpeoOpa3oBanust. CTpyKTypHas cxema, pHUH-
UM pabOThl, UCTOYHUKH MOTPEUTHOCTEH.

3.16) MocroBsie MeTonbl u3Mepenus napamerpos 1emneii (R, L, C). Buast moctoB. X ocobeHHO-
ctu. O6nactu npumenenus. bamanc mocra.

3.17) I'enepaTopHbIil METOl U3MEPEHMsI TApaMETPOB LieNel Ha MpUMepe TeTepPOJUHHOTO U3MEpH -
Tens napameTpa ueneil. CTpykTypHas cxeMa, OCHOBHBIE XapaKT€pPUCTUKH, MOTPEIIHOCTH U3MEPEHUH.

3.18) LludpoBoil u3MepuTenb MapaMeTpoB LENed ¢ BPeMs-UMIIYJIbCHBIM HpeoOpa3oBaHUEM.
CrpykTypHas cxeMa, IpUHIUI padO0Thl, UICTOYHUKH ITOIPEIIHOCTEH.

3.19) CTpyKTypHBIE CXeMbI U3MEPUTENBHBIX MPHUOOPOB: MPUOOPHI MPSIMOTO U YPABHOBEILIMBAOILI-
ero npeoOpazoBanust. CTaTHUECKUE XapaKTEPUCTUKU peoOpa3oBaHmsl, TOCTOUHCTBA U HEJJOCTATKU.

3.20) Ananoro-uugpoBoe nmpeodpa3oBaHue U LUPPO-aHAIOTOBOE MpeoOpa3oBaHUE CUTHAJIOB M3-
MepurtenbHoi nHpopmaruu. Pasnosunnoctu ALIIL: AL mocnenoBarenbHOro cyeta, Mopa3psgHOroO Ko-
JupoBaHus, napaiensHoro cunteiBanus. ALII pazseprsiBatomero u cinepsmero tuna. AL npsamoro n
YpaBHOBEUIMBAIOIIETO TPE0Opa30BaHusl.

3.21) Meroauyeckass MOTPEIIHOCTb MPEACTABICHUS CUTHAIAa HM3MEPHUTENbHON HHpOpMaruu B
GpoBOM BHUE (TIOTPEIIHOCTh KBAHTOBAHUS/AUCKPETHOCTH). Onricanne (U3NIeCKoi MPUPOABI B U] -
POBBIX IPUOOPAX pa3IMYHOIO MPUHLKIIA PaOOThI, CIOCOOB! YMEHbIICHHUS.

3.22) Meps! anekTpuueckux BennyuH: Mepbl JJ[C Ha OCHOBE HOPMAJLHBIX DJIEMEHTOB; MEPHI
HanpspKeHUsl Ha cTabminTpoHax; onHo3HauHble (OMOC) u mHorozHaunsle (MMOC) Mepsl anekTpuye-
CKOTO COTIPOTHBIICHHSI; 00pa3IOBbIe KATYIIKH WHAYKTHBHOCTH; 00pa3IoBbIe KOHIEHCATOPHI. TpeOoBaHHS
K M€paM 2JIEKTPUYECKUX BEJINYMH.

3.23) Marunku HpU3HIECKUX BEIUUYHH.

14.1.3. Bonpocbl Ha caMONOATOTOBKY

Knaccudukanum BUIOB U3MEPEHUN, METOAOB U3MEPEHUN, CPEACTB U3MEPEHUN U UX XapaKTepHu-
CTHUK, TorpemrHocteid. CucremMarndeckue, CIy4aiHble, rpyOble MOTPENTHOCTH. 3aKOHBI PACIIPEICICHHUS.
Toueunsle, noBepUTEIbHbIC, KBAaHTHIbHBIC, HMHTEpBajJbHbIC OIEHKU. [IpsiMble OZHOKpaTHbBIE, MpPsIMbIE
MHOTOKpaTHbI€ PaBHOTOYHBIC, KOCBEHHbIE M3MepeHus. [IpaBuiia cymmupoBaHusi morpemHoctei, Buabt
ALII/IIAIIL. Muxkpomnporeccopasie CU. O6001mEHHBIE CTPYKTYPHBIE CXEMbI U3MEPHUTEIBHBIX MPUOOPOB
MPSIMOTO M KOMIICHCAIITHOHHOTO TIpeoOpazoBaHus. MeTonbl n3MepeHUs HAPSHKEHUS, CHUITBI TOKA, MOIITHO-
CTH, TapaMeTpPOB Iieneid, pa3zoBoro CBUra, Y4aCTOThl CUTHAJIOB, BPEMEHHBIX WHTEpBasoB. JlaTunku ¢puzu-
YECKHUX BEJIMYUH.

14.1.4. Tembl 0IPOCOB HA 3aHATHAX
Knaccugukanuu BugoB n3Mepenuii, MetonoB 1 cpencts usmepenuit (CH). OCHOBHbIE METPOJIOTH -
yeckue xapakrepuctuku CU. OcHoBbl Teopun norpemHocteit. Knaccugukanus norpemnocteit. [Ipasua
CYMMHpOBaHus norpemmnocte. [IpaBuiia npeacrasienus pesynbrara uamepeHus.O6paboTka pe3ynbTaToB
IPSIMBIX OJHOKPATHBIX M3MepeHui. HopMupoBanue OCHOBHOM M NOMONHHUTENbHOW morpemHoctei CU.
O06paboTka pe3yabTaTOB MHOTOKPATHBIX PABHOTOUHBIX M3MepeHui MaenTudukanus 3akoHa pacnpezene-
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HUS OTIBITHBIX JJAaHHBIX. YCTpaHeHue npomaxoB. O0paboTka pe3ynbTaToB KOCBEHHBIX U3MEPEHUH.
OO60011eHHbIE CTPYKTYPHBIE CXEMBbl U3MEPUTEIbHBIX MPUOOPOB. IIpuHIMIIEI TOCTpOEHUs HH(pO-
BbiXx CU. Metoapl u cpeacTBa U3MEpEeHUs HAPSKEHUs], TOKa U MoIHOCTU. M3MepeHne napameTpos Lie-
neit. MccnenoBanue popmbl CUTHAT
a. Ocmutorpaguieckue m3MepeHus. V3MepeHue 9acToThl, HHTEPBAJIIOB BpEeMEHU W (Ha30BOTO
caBura. Jlarumku.

14.1.5. TeMbl KOHTPOJILHBIX Pa0d0T
O06paboTka pe3ynbTaToB MPSIMBIX OJHOKPATHBIX, MPSMBIX MHOTOKPAaTHBIX U OOBIKHOBEHHBIX KOC-
BEHHBIX U3MEPEHUN Pa3NMYHBIX (PU3NYECKUX BEIIUYMH.

14.1.6. Temb1 1a00paTOpHBIX padoT
[TpumeHeHne 31eKTPOHHOIO OcUMIIOrpada A ucciaeJ0BaHus MEKTPUIECKUX CUTHATIOB.
W3MepeHne conpoTUBIEHUI Ha TIOCTOSHHOM TOKE.

14.2. TpeGoBaHMA K OLIEHOYHBIM MATEPHAJIAM JJIsl JIUI] C OTPAHUYCHHBIMHU BO3MOKHOCTSIMH
310PpOBbS U HUHBAJIMAOB
Jlis v ¢ orpaHMYEHHBIMA BO3MOYKHOCTSIMH 3[I0POBBSl M1 MHBAJIUAOB MIPEITyCMOTPEHBI JTOIOTHU -
TeJbHBIE OLIEHOYHBIE MaTepuallbl, IEpeueHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabnuma 14 — JlononHuTenpHbIE MaTeprabl OLEHUBAHUSA IS JIULl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU
3/10POBbS U HHBAJIHUIOB

Kareropuu Buap! 1ONOTHUATENBHBIX OLEHOUHBIX @DopMBI KOHTPOJIS U OLICHKH
o0yuaroImuxcst MarepuasoB pe3ynbTaTtoB 00y4eHus

TecThl, MMCEMEHHBIE CAMOCTOSITEIbHBIE
paboThI, BOIIPOCHI K 3a4€TY,
KOHTPOJbHBIC PA0OTHI

C HapyuieHUsIMHU
ciyxa

[Tpenmy1ecTBEHHO MHCHMEHHAS
npoBepKa

C napymenusmu | CobecennoBaHue 1o Borpocam K 3auety, | I[IpenmyiiiecTBeHHO ycTHas MpoBepKa

3peHHUs OIIpPOC MO TEPMUHAM (MHAMBHYaJIbHO)
C HapyuieHussMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMyIecTBEHHO AMCTaHIMOHHBIMU
JIBUTaTEIbHOIO CaMOCTOsATENIbHBIE PaOOTHI, BOIIPOCHI K METOJIaMH
anmapara 3a4eTy
C orpannyenusimu 110 | TecTsl, NMCbMEHHbBIE CAMOCTOSATENIbHBIE [IpenMy1iecTBEHHO IPOBEPKa
00IIeMeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOAAMM UCXOJS U3 COCTOSTHUS
MOKa3aHUAM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHl | 00Yy4aroLIErocst HA MOMEHT IIPOBEPKU

14.3. MeTogu4yeckne peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JJIsl JUIl ¢ OTPAHHYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYEHHBIME BO3MOXKHOCTSIMH 370POBbSI M MHBAJHIOB IPEIyCMaTpUBACTCs I0-
cTynHas (hopma MpeaoCcTaBICHUs 3aJaHNH OIIEHOUYHBIX CPENICTB, @ MIMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MPU(TOM;

— B (hOpME DNIEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHUS ACCUCTEHTOM 3a/IaHUS BCIYX;

— NpeI0CTaBICHUE 33JaHus C HCIIONBb30BAaHUEM CYPIONIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOKHOCTSIMH 3JIOPOBbSI M MHBAJHIAM YBEJIHYUBACTCS BpeMs Ha
MIO/ITOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /11 TaKuX 0OYYalOIIMXCs MPEAyCMaTpUBAETCSI JOCTYTI-
Has opMa MpeoCcTaBIeHHUs OTBETOB Ha 3a/IaHUs, 8 IMEHHO:

— MUCBMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOIB30BAaHHEM YCIIYT aCCHCTEHTA;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa olleHUBaHUS PE3YIBTATOB OOYYECHUS JIMII C OTPAHUYEHHBIMHA BO3MOXXHOCTSIMH 3710PO-
Bbsl M1 MHBAJIMJIOB IO JUCUHUIUIMHE TPeIyCMaTpuBaeT MpeaocTaBiIeHne nHpopManuy B GopMax, amaanTH-
POBAHHBIX K OTPaHHYCHUSAM HX 3[J0POBBS U BOCHPUSATHS HH)OPMALIIH:
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JI1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

— B (hOpME DNIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEIIMIECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH cJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHou (opme.

JL1s1 1M1 ¢ HApYIIEHUSIMHM OTIOPHO-ABUTaTe/LHOI0 annapara:

— B (hOpME DNIEKTPOHHOTO JIOKYMEHTA;

- B ITevaTHOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUII C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3710POBbS M HHBAJIUIOB TIPOLIE-
Jypa OIICHWBAHUSI PE3yJIbTaTOB 00YUYEHUSI MOXKET IPOBOUTHCS B HECKOIBKO JTAIOB.
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