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IMacnopTt poHIa OLIEHOYHBIX CPEACTB

Tabmuma 1
dopmupyembIe OneHoyHbIE
MopyJib TUCHUIUIUHBI KOMIIETEHIIUU MaTepuabl KonuuectBo
WJIU UX YaCTH U CpeCTBa
OO01ue cBeneHust 00 3ammra JIP 17
AIIEKTPUYECKUX U3MEPEHUSIX TectupoBanue 46
OCHOBBI TEOpPUU 3amura JIP 31
U3MEPUTETBHBIX TPUOOPOB TectupoBaHue 33
[Tpubopsl cpaBHEHUS.
DJIEKTPOHHBIE, 3amura JIP 33
PETUCTPUPYIOLIUE U TectupoBaHue 21
ndpoBbIe TPHOOPHI
whp pHbOp OIIK-6. Cnocoben
MaciraOubie
MPOBOAUTH
U3MEPUTENbHBIC
U3MEpeHus
nmpeoOpa3oBaTey. 3amura JIP 7
ANEKTPUUECKUX U
CpencTBa peryampoBaHus TectupoBaHue 19
HEJIEKTPUUECKUX
napaMeTpoB
. BEJINYMH
U3MEPUTENBHBIX LIeTeil
MPUMEHUTENBHO K
N3MepeHue 2eKTpUIeCcKux 00BbEeKTaM 3amura JIP 29
BEJIMYUH npodeccuonansuoit | TectupoBanue 56
NEeSATeNbHOCTH
N3mepenne
P TectupoBaHue 21
HEIJIEKTPUYECKUX BEIUYUH
Opranuszanus 3amura JIP 14
METPOJIOTUYECKOU CITYKOBbI TectupoBaHue 24
Crangapruszauus u
p TectupoBanue 35

cepTudukanms




1 OHEHOYHBIE MATEPHUAJIbIL, HEOBXO/NUMBIE
JIJI1 ONEHKHW 3HAHUA, YMEHU U1 HABBIKOB JIEATEJIBHOCTHU
B MPOLUECCE OCBOEHUSA JUCLHUIIJIMHbI

Tabnuma 2 — @opmupyembie KOMIIETECHIH

Ko u HaumeHoBaHue
KOMIIETEHIINU

KOI[ N HAMMCHOBAHUC MHAUKATOpPA JOCTHIKCHUSA
KOMIICTCHLIMH (‘laCTI/I KOMHCTGHI_II/II/I)

OneHoYHbIE
MaTepHaIb
U CpeJICTBa

O01ue cBeieHUus 00 JIeKTPHUYECKUX U3MEPEeHHIX

OIIK-6. Cniocoben
NPOBOIUTH U3MEPCHUS
SIIEKTPUUYCCKUX U
HEDJICKTPUICCKUX
BEJIMYHMH
MPUMEHHUTEIBHO K
00BEKTaM
npodeccCHoHaNBHOM
JEATEILHOCTH

W-1onks BeiOupaer cpeacTBa naMepeHus, IpOBOIUT

U3MEPEHUS AIICKTPHUECKUX M HEIIEKTPUISCKUX BEJINYHUH, 3amura JIP
00pabaThIBaeT pe3yIbTaThl K3MEPEHNH U OLICHUBAET MX TectupoBanue
HOTPELIHOCTb
OCHOBBI TEOPHH M3MEPUTEIbHBIX NPUOOPOB
N/-1onk.e Beioupaer cpencta usmMepeHus, IpOBOIUT
WU3MEpPEHHS HIEKTPUIECKUX U HEANEKTPUIECKUX BEIUYHH, 3amura JIP
oOpabathIBaeT pe3yabTaThl N3MEPEHUH U OIIEHUBACT UX TectupoBanue
HOTPEUIHOCTh U CPEACTB ABTOMATH3AIUH
IIpudopsbl cpaBHEeHUS.
DJIEKTPOHHBIE, perTHCTPUpPYIOIIHe H I (POoBbIe NPHOOPLI
N/-1onk.e Beioupaer cpencta usmMepeHus, IpOBOIUT
WU3MEpPEHHS IIEKTPUIECKUX U HEANEKTPUIECKUX BEITUYHH, 3amura JIP
oOpabaTbIBaeT pe3yabTaThl N3MEPEHUH U OLIEHUBACT UX TectupoBanue

MOTPEIIHOCTh

MacmrTadHble H3MepuTeIbHbIe peodpa3oBarTenn. Cpeacraa
peryJMpoBaHusl IAPAMETPOB U3MEPHUTEJIbHBIX 1eneil

N/-1onk.e Beioupaer cpencta usmMepeHusi, IpOBOIUT

HU3MEpPEHHS HIEKTPUIECKUX U HEANEKTPUIECKUX BEIUYHH, 3amwmra JIP
00pabaTeIBaeT pe3yIbTaThl H3MEPEHUI U OLIEHUBACT UX TectupoBanue
MOTPELTHOCTh
HN3mepeHue 3JIeKTPUYECKHX BeJTHYHH
WN-1onke Breibupaer cpenctsa namepeHus, TpOBOAUT
W3MEPEHHs] MIEKTPUIECKUX U HEUIEKTPUIECKUX BEIUUHH, 3amura JIP
00pabaTeIBaeT pe3yIbTaThl H3MEPEHUH U OLIEHUBACT HX Tectuposanue
MOTPEIIHOCTh
HN3MepeHue HEIEKTPUYECKUX BEJTUYHH
N/-1onk.e Beioupaer cpenctBa usmMepeHus, IpOBOIUT
WU3MEpPEHHS HIEKTPUIECKUX U HEANEKTPUIECKUX BEITUYHH,
. TectupoBanue
00pabarpIBaeT Pe3yIbTaThl H3MEPCHUH U OICHUBACT UX
MOTPELTHOCTh
Opranu3anysi METPOJIOTHYECKOI CIIYKObI
WN-1onk¢ Breibupaer cpenctsa namepeHws, TPOBOAUT
WU3MEPEHHS JJIEKTPUIECKUAX U HEAIEKTPUIECKUX BEITMYHH, 3anura JIP
00pabaTeIBaeT pe3yIbTaThl H3MEPEHUI U OLIEHUBACT HX Tectuposanue
MOTPEIIHOCTh
CranpapTusanus u cepTuuKanms
N/-1onk.e Beioupaer cpenctBa u3mMepeHus, IpOBOIUT
WU3MEPEHHS HIEKTPUIECKUX U HEUTEKTPUIECKUX BEIUUHH,
TectupoBanue

00pabarpIBaeT Pe3yIbTaThl H3MEPCHUM W OICHUBACT UX
IIOTPENTHOCTD




OueHovHbIe MAaTEPHAJIBI U CPEACTBA I IPOBEPKHU
chopMUPOBAHHOCTH KOMIIETEHUN I

Mopayas 1: O0mue cBegeHnst 00 3JIEKTPUYECKUX U3MeEPEHUAX

3amura jsadoparopusix pador (3JIP)

Bonpocwr ona 3auumuor

1. KakoBsl Bo3moxxHOoCcTH cTtenga JICOD-4?

2. OnuiyTe TpUHIMI paboThl 0JI0KA MUTAHUS CTEH/IA.

3. Ykaxute HazHaueHue kaxaoro snementa cxemsl (QF, KM, R, HL, KA, VD, JIATP).
4. Kakoe coeIMHEHHE HA3bIBAECTCS IO CXEMaM «3BE3[a» U «TPEYroiabHUK»? KakoBbI
(da3HbIe U JIMHEHHBIC TOKU, HATTPSHKEHHUS M COOTHOIICHUS MEKTy HUMU?

5. Chopmynupyiite 3axousl Oma u Kupxroda.

6. UTo Ha3bIBaeTCs Y3J710M U BETBBIO AJIEKTPUUECKOM 11enu?

7. 1o xakoii cxemMe COeNMHEHAa BTOpWUYHAs OOMOTKA MOHWXKAIOIIEro TpaHchopmaTopa,
YCTAHOBJIEHHOTO B ayiuTopuu 5587

8. Kakue KOHTpOJIbHO-U3MEpPUTEIbHBIE MPUOOPHI YCTAHOBJICHBI Ha CTEHJIE U KAKOBO HMX
Ha3HayeHue?

9. Ykaxwute nipudops! 11t uamepenus U, I, R, f, S, Q, cos ¢.

10. Kak monyunts Ha crenae «~U+100 By; «—U+200 B»?

11. KakoBsl ycTpoiictBo u puHIui padotsl KM, QF, VD, KA, JIATP?

12. Ykaxxute BUJIbI paclienuTeNeld aBTOMATOB.

13. Ykaxute Ha3HaueHue pezucropa R3.

14. KakuM HamnpsbkeHneMm nutaeTcsa karymka KM B gaHHOM cxeme M Kyla €€ Haao
NOAKJIIOUNTh, €CIIM OHAa paccuhTaHa Ha Jpyroe HampsbkeHue? HapucoBaTh cxemy
BKJIFOUCHUS.

15. Kak Bkirogaetcs mpuOop A1 u3MepeHus (a3HOro U JTUHEHHOTO HATIPSDKCHHS ?

16. [Tokazars myTh TOKa IK3 mpu KOpOTKOM 3aMblKaHMM Ha KiemMMmax «~220 By,
«~220/127 B», «~0-240 B», «-0+240 B». Uto MoxkeT mocTpaiaTh B pe3yJbTare
KOPOTKOT0 3aMbIkaHusa? KakoBbl OyyT nmocnencTBus?

17. YUto Ha3bIBa€TCS MPUHIMITUAIBHON cxeMoi? [ IpuHIIUIIBI €€ MOCTPOCHMUSI.

Komnbrorepnoe tecrupoBanue (TCk)

Bvibepume 00un npasunbHulil 6apuanm omeema u Haxcmume KHONKY «/laneey
MetpoJiorusi — 310:
TEOpHUs TMepejavur pa3MepoB eAUHUI] HPU3HUECKUX BEIIMYUH
TEOPUSI UCXOJHBIX CPEACTB U3MEPEHUN (ITATOHOB)
+Hayka 00 U3MEpPEHUX, METOJIaX U CPEACTBAX OOCCIICUCHHS MX €TUHCTBA U CITOCO0ax
JOCTIKECHUS TPEOyeMOi TOUHOCTH
dusnyeckasi BeJUYUHA — ITO:
0OBEKT U3MEPEHUS
BEJIMYMHA, ITOJICKAIAs U3MEPEHHUI0, U3MEpseMas UM H3MEPEHHAs B COOTBETCTBHUU C
OCHOBHOM IIEJTIBI0 U3MEPHUTEIILHOMN 33/1a4u



+0HO 13 CBOMCTB (PU3MUECKOTO 0OBEKTA, O0ITIee B KAYECTBEHHOM OTHOIICHUU JIJIS
MHOTUX (PU3UYECKUX OOBEKTOB, HO B KOJIMYECTBEHHOM OTHOIIICHUU UHIUBUIYaIIbHOE
JUISL KQXJI0T0 U3 HUX

KosmvyecTBeHHast XapaKTepUCTUKA GU3NYECKON BeJIMYUHbI HA3bIBACTCH:
pasmepom

Pa3sMEpPHOCTBIO

+00BEKTOM U3MEPEHUS

KauyecTBeHHasi XapaKkTepuCTUKA (PU3MUECKOIl BeJIMUYMHbI HA3bIBACTCH:
+pa3zmepom

Pa3sMEpPHOCTBIO

KOJIMYECTBEHHBIMU U3MEPEHUSAMU HE(DU3NIECKUX BEIIMUNH

HN3mepenuem Ha3bIBaeTCH:

BBIOOP TEXHUUYECKOTO CPEACTBA, UMEIOIET0 HOPMHUPOBAHHBIE METPOJIOTUIECKUC
XapaKTEPUCTUKH

omnepanusi CpaBHEHHS] HEU3BECTHOTO C U3BECTHBIM

+OMBITHOE HAXO0XKJICHUE 3HaUCHUS (PU3UYECKON BEJIMUUHBI C TIOMOIIBI0 TEXHUYECKUX
CpPEACTB

K o0bexTam u3mMepeHust OTHOCATCH:

00pa3IoBbIe MEPhI U MPUOOPHI

+(u3nyecknue BeIUYUHBI

MEphbI U CTaHJapTHBIE 00pa3IIbl

IIpyu onucaHuu JIeKTPUYECKUX U MATHUTHBIX fABJeHuil B CU 32 0CHOBHYI0
eIUHMIY IPUHUMAETCH:

BOJIBT

OMm

+ammep

IIpu onucaHuU MPOCTPAHCTBEHHO-BPEMEHHBIX U MeXaHu4YecKuX siBjaenunii B CU 3a
OCHOBHbIE eIMHULbI IPUHUMAKTCH:

Kkr, M, H

M, KT, [k

+KT, M, €

IIpu onucanuu cBeToBbIX siBJeHU B CU 32 0CHOBHYI0 eIMHUIY IPHHUMAETCH:
CBETOBOM KBAaHT

+KaHzena

JIFOMEH

Js1 moBepKM 3TAJIOHOB-KONUM CJIYKAT:

+TOCYyAapCTBEHHBIE DTaJIOHbI

ATaJIOHbl CPABHEHHUS

3TaJoHbI 1-ro paspsaa

Jlyis moBepkM padovuX ITAJTOHOB CJIYKAT:

+2TaAJIOHBI-KOITNU

rOCYyAapCTBEHHBIE STAJIOHBI

ATaJIOHbI CPAaBHEHUS

JJis moBepku pa6o4yux Mep ¥ NPUOOPOB CJIy:KAaT:



+pabounie 3TaIOHbI

ATaJIOHBI-KOMUU

ATAJIOHBI CPABHEHHUS

Pa3HOBHAHOCTAMHU NPAMBIX METOI0B H3MEPEHMS SIBJIAKOTCS:

METO/Ibl HEIOCPEACTBEHHON OLIEHKH

METOJbl CPABHEHUS

+METO/Ibl HEMOCPEACTBEHHOM OLIEHKN U METO/Ibl CPABHEHUS

I1o cmoco0y mosryyeHusi pe3yJibTaTa Bce U3MEPEeHUs JeJIATCS Ha:
CTaTUYECKUE U JUHAMUYECKUE

MPSIMbIE U KOCBCHHBIE

+npsiMble, KOCBEHHBIE, COBMECTHBIE K COBOKYITHBIE

I1o OTHOLIEHNIO K M3MEHEHUI0 U3MEPAEMOil BeJIMYUHbI H3MEPEHUS IeJISATCH HAa:
+CcTaTU4eCKUE U TUHAMUYECKHE

PAaBHOTOYHBIE U HEPABHOTOYHBIE

IIPSIMbIE, KOCBEHHBIEC, COBMECTHBIE U COBOKYIIHBIE

B 3aBMCHMMOCTH OT YK CJIA U3MEPEHUI U3MEPEeHU 1eJISATCH Ha:
+0JIHOKpPATHBIE © MHOTOKPATHBIE

TEXHUYECKUE U METPOJIOTUUECKHUE

PaBHOTOYHBIE U HEPABHOTOYHBIE

B 3aBHCHMOCTH OT BBIPA:KEHHSI Pe3yJbTATOB H3MEPEHUs AeJIATCH HA:
PaBHOTOYHBIE U HEPABHOTOYHBIE

+a0COJIFOTHBIE U OTHOCUTEIILHBIC

TEXHUYECKUE U METPOJIOTUYECKHUE

Ecim X — pe3yabTaT u3MepeHusi BeJJUYUHbI, 1eCTBUTEIbHOE 3HAYCHUE KOTOPOH X,
TO 20COJTIOTHAA NMOTPEIIHOCTH H3MEPEHUs ONpeae/IAeTCH BbIPAKeHHEeM:
X=Xy

Ecim X — pe3yJbTaT u3MepeHusi BeJTHYNHDI, IeiiCTBUTEIbHOE 3HAYEHNE KOTOPOii X,
TO OTHOCHTEJIbHASI OTPENTHOCTh N3MEePEHHs ONpeeisieTcsl BLIPaKeHHeM:

X=Xy

X=X/X

+ (X-Xy)/x

BaxHeHIIIUM MCTOYHUKOM JOMOJTHHTEIHLHON MOTPENTHOCTH H3MePEeHUsI SIBJISIETCS
NPUMEHSIEMBII METOJI N3MEPEHUS

+OTKJIOHEHUE YCIIOBHUI BBITIOJHCHHSI H3MEPEHUH OT HOPMAJIbHBIX

HECOOTBETCTBHE PEATBHOTO 00BEKTA PUHATON MOACITH

CucTeMaTHYeCKYI0 COCTABJISIIONIYIO MOTPENTHOCTH H3MEPEHUsI MOKHO YMEHBIIUTD:
NIEPEeX0JIOM Ha JPYTOH Mpees u3MepeHHs mpuoopa

+BBEJICHUEM TIONIPABOK B Pe3yJIbTaT U3MEPEHUS

n — KPaTHBIM HAOJIIOJCHUEM HCCIICTyeMON BETMUNHBI

Cay4aifHy10 COCTABJIAIOIIYI0 MOTPENTHOCTH H3MEPEHHS MOKHO YMEHbIIIHUTD:
NIEPEeX0JIOM Ha JAPYTOH Mpeesl u3MEepeHHs mpuoopa

BBEJICHUEM ITOIIPABOK B PE3YJIHTAT U3MEPCHHUSI

+n-KpaTHBIM HAOJFOICHUEM UCCIICTyeMOM BEIIMYNHBI



K kadecTBY N3MepeHUsi OTHOCATCS METPOJIOTHYECKAS XapAKTEePUCTUKA Mpudopa:
+KJIacC TOYHOCTH

IIpEAEN U3MEPEHUS

BXOJIHOM MMIIEIAHC

EnuncTBOM M3MepeHuil Ha3bIBACTCH:

cUcTeMa KaJlMOPOBKHU CPEJICTB U3MEPEHHUI

CJIMYEHME HALIMOHAJIBHBIX ITAJIOHOB C MEXIYHAPOAHBIMU

+COCTOSIHUE U3MEPEHUM, IPU KOTOPBIX UX PE3YJIbTATHI BBIPAXKEHBI B Y3aKOHEHHBIX
€IUHULAX BEJIMYHUH U IIOIPEIIHOCTY U3MEPEHUN HE BBIXOJAT 34 YCTAHOBJICHHBIE
IIpEAEIbI ¢ 3aJaHHON BEPOSITHOCTHIO

OCHOBHOII OTPEIIHOCTHI0 CPEACTBA H3MEPEHUS HA3bIBAETCS MOTPEIIHOCTD,
omnpeaejsieMas B:

paboyux yCIOBHUSIX U3MEPEHUI

MPEEIBbHBIX YCIOBUAX U3MEPECHUIN

+HOpPMaNbHBIX YCIOBUAX U3MEPEHUN

IIpaBWJIBHOCTH U3MEPEHHUH — ITO:

+XapakTEepUCTUKA KaueCTBA U3MEPEHUH, OTpakaromiasi OJM30CTh K HYJIIO
CHCTEMAaTUYECKUX NOTPEIIHOCTEN PE3yJIbTATOB U3MEPEHUN

XapaKTEePUCTHKA KaueCTBa U3MEPEHU, OTpaXKaroIasi 0JIM30CTh APYT K APYTY
pe3yJIbTaTOB U3MEPEHUI OTHOUN U TOM K€ BEJIMUYUHBI, BBIIOJHIEMBIX TOBTOPHO OJJHUMU
Y TEMHU K€ METOJIAMU U CPEICTBAMHU U3MEPEHUM U B OJTHUX U TEX KE YCIOBUAX
OTpa)kaeT BIUSHUE CIIyYaNHBIX NOTPEIIHOCTEN HA PE3yJIbTaT U3MEPEHUS
XapaKTepUCTHKa Ka4eCTBa U3MEPEHUM, OTpaxkarolas OJIM30CTh APYT K IPYTy
PE3YIBTATOB U3MEPEHUM OJTHOM U TOM K€ BEJIMYUHBI, IOJYYEHHBIX B Pa3HbIX MECTAX,
pPa3HBIMM METOJAMU U CPEACTBAMH U3MEPEHMM, Pa3HBIMU ONIEPATOPAMHU, HO
IIPUBEAEHHBIX K OJTHUM U TEM XK€ YCIOBUIM

CxoauMoCTh U3MEpEeHH i — ITO:

XapaKTEepUCTHKA KauyeCTBa U3MEPEHUI, OTpakarolas 0JIM30CTh K HYIIO
CHCTEMATUYECKUX MOTPEIIHOCTEN PE3YJIbTATOB NU3MEPEHUM

+XapakTEepUCTUKA KaueCTBAa U3MEPEHUH, OTpaXkaromias OJU30CTh APYT K APYTY
pPE3YJIbTATOB U3MEPEHUN OJTHOW M TOM 7K€ BEJIMUYMHBI, BBITTOIHAEMBIX TOBTOPHO OAHUMU
Y TEMHU K€ METOJIAMU U CPEICTBAMHU U3MEPEHUM U B OJIHUX U TEX KE YCIOBUAX
OTpa)<aeT BIUSHUE CIIyYaNHbIX OTPEIIHOCTEN HA PE3yJIbTaT U3MEPEHUS
XapaKTepUCTHKA Ka4eCTBA U3MEPEHUM, OTpaxkarolas OJIM30CTh APYT K IPYTy
PE3YIBTATOB U3MEPEHUM OJTHOM U TOM 7K€ BEJIMYMHBI, IOJYYEHHBIX B Pa3HbIX MECTAX,
pPa3HBIMM METOJAMU U CPEACTBAMH U3MEPEHHM, Pa3HbIMU ONIEPATOPAMHU, HO
IIPUBEAEHHBIX K OJTHUM U TEM XK€ YCIOBUIM

BocnpousBoauMocTs U3MEpeHuil — 3TO:

XapaKTEepPHUCTHKA Ka4yeCTBa U3MEPEHUI, OTpakarolas 0JIM30CTh K HYIIIO
CHCTEMAaTUYECKUX MOTPEIIHOCTEN PE3YJIbTATOB NU3MEPEHUN

XapaKTepUCTUKa KayecTBa M3MEPEHUM, OTpaxkarolas OJI130CTh APYT K IPYTy
pPE3YJIbTATOB U3MEPEHUN OJTHOM M TOM 7K€ BEJIMUYMHBI, BBIITOIHAEMBIX TOBTOPHO OAHUMU
Y TEMU K€ METOJIAMU U CPEICTBAMU U3MEPEHUH U B OJTHUX U TEX KE YCIOBUAX
OTpa)kaeT BIUSHUE CIyYaNHBIX NOTPEIIHOCTEN HA PE3yIbTaT U3MEPEHUS



+XapakTepUCTUKA Ka4eCTBA U3MEPEHUM, OTpaxaroiasi 6Ju30CTh APYT K IAPYTy
pE3YyJIbTATOB U3MEPEHUN OJTHOW U TOM 7K€ BEJIMUYHMHBI, IOJIYYCHHBIX B Pa3HBIX MECTaX,
Pa3HBIMU METOJIAMHU U CPEJICTBAMU U3MEPECHUH, Pa3HBIMU OIEpaTOPaMu, HO
MIPUBEAEHHBIX K OJITHUM U TEM K€ YCIOBUIM

K MeTposiorn4ecKkuM XapakTepuCTHKAM CPeICTB U3MEPEHUl OTHOCATCSH:

IIeHa JISJICHUS, THaIa30H U3MEPEHUs, KJIacC TOYHOCTH, TOTpebIisseMast MOIITHOCTh
+KOJIOBBIE€ XapaKTEPUCTUKH, DJICKTPUUECCKUN BXOAHON M BBIXOJHOM UMIIEIAHC, JUANTa30H
U3MEpEeHusl, ObICTPOICHCTBUE

JMaIia30H U3MEPEHHMS, KJIaCC TOYHOCTH, TabapuTHBIE pa3Mepbl, CTOUMOCTh

K mMeTposiornuyecknm XxapakTepuCcTHKAM JIJIS OlIpe/ie/ieHIsl Pe3yJbTATOB
U3MEepPEeHHH OTHOCHT:

+dyHKIHI0 TpeoOpa30BaHus, 3HAYCHUE MEPHI, IICHY JCICHHS], KOJIOBBIE XapaKTePUCTUKH
ANEKTPUUECKUN BXOJJHOW UMIIEIAHC, ANEKTPUUYECKUN BBIXOJHON UMIIEIaHC,
norpemHoctu CU, BpeMst peakiuu

byHKIUIO pacnpeeneHus norpenHocTei, norpennoctu CH, 3HaueHue Mepsbl, 1eHy
JICTICHUS

YMeHblIeHNEe BIUSHUAA CJIYYalHBIX MOTPEIIHOCTEH HA pPe3yibTaT U3MepPeHMs
JIOCTUIaeTcsi:

+U3MEpEeHHEM C MHOTOKPATHBIM HAOIOJIEHUEM U3MEPSIEMOI BeTHYNHbI

BHECEHHEM IONPABKH B PE3YIbTAT U3MEPEHHUS

ITOBTOPHBIMHU M3MEPEHHUSMH JPYTUM ONEPATOPOM MU C UCIIOJIb30BAHUEM JIPYTOrO
CpeJlICTBa UBMEPECHUS

YMeHbllIeHHE BJIUSAHUA CUCTEMATHYECKHUX MOTPEIHOCTEH HA Pe3yJbTAaT U3MEPEeHUs
JIOCTUTaeTCsi:

U3MEPEHUEM C MHOTOKPATHBIM HAOJII0ICHIEM U3MEPSAEMO BEIMUNHBI

+BHECEHUEM NONPABKHU B PE3YJIbTAT U3MEPEHHUS

MMOBTOPHBIMU U3MEPECHUSIMU APYTUM ONEPATOPOM UJIU C UCTOJIB30BAHUEM APYTOro
CpEeICTBa U3MEPEHUS

HN3mepeHust ¢ n-KpaTHBIM HAOJIIOJAeHUEM U3MEPSEeMOro nmapaMeTpa mo3BojsiloT
YMEHbIIUTH CJAYYANHYI0 COCTABJISIIONIYIO OTPEIIHOCTH B:

n pas

+ nl/2 pa3

2n pa3

KpaTtabiMu equnnnaMu Gu3n4eCKUX BeJUYUH HA3BIBAKOT:

+eIMHUITBI, B IIEJI0€ YHCIIO pa3 OOJIBIINE CUCTEMHON €TMHUIIBI

€JIMHULIBI, B LIEJIO€ YMCIIO Pa3 MEHBIIINE CUCTEMHOW €MHUIIBI

€IMHUIIBI, 00JIaar0Ie MPU3HAKAMHU CUCTEMBI

JoabHbIMU efUHUIAMU (PU3NYECKUX BeJIMYUH HA3ZBIBAKT eIUHHUIbI:

B 1I€JI0€ YHUCJIO pa3 OOJbIINE CUCTEMHOU €TMHUITBI

+B 1I€J10€ YUCIIO Pa3 MEHBIIINE CUCTEMHOMN €TMHUILIBI

o0J1a1aroIIre IPU3HAKAMH CHCTEMBI

CpencTrBo u3MepeHuii, mpeHa3HAYEHHOE J1JIS BOCIIPOM3BEAeHUS BeJTHUMHBI
3aIaHHOT0 pPa3Mepa, HA3bIBAKOT:

BEIIECTBEHHOW MEpOU



VU3MEPUTEIIbHON YCTaHOBKOU

+TIEpPBUYHBIM STAJIOHOM BEJIUYHUHBI

IIpu oqAHOBPEMEHHOM U3MEPEHUH HECKOJbKUX OAHOMMEHHBIX BeJIMYUH U3MEpPeHUS
HA3bIBAIKOT:

KOCBECHHBIMU

COBMECTHBIMU

+COBOKYITHBIMHU

IIpu oqHOBpPEMEHHOM U3MEPEHUH HECKOJbKHUX He OJITHOMMEHHbIX BeJINYHUH
H3MEpPEeHNs HA3bIBAIOT:

KOCBECHHBIMU

+COBMECTHBIMU

COBOKYIHBIMH

HN3mepeHusi, NpU KOTOPBHIX 3HAYCHHUE U3MEPAEMOI BeJIMYMHBI HAXOIAT HA
OCHOBAHMHU M3BECTHOM 3aBMCHMMOCTH MEKIY Hell M BeJJMYMHAMM, N0BePraeMbIMu
NPAMBIM U3MEPEHUAM, HA3BIBAIOT:

+KOCBEHHBIMU

COBMECTHBIMU

COBOKYITHBIMU

H3mepeHusi, IpU KOTOPBIX CKOPOCTHh U3MEHEHUA U3MepPsAeMOH BeJIMYUHbI
COU3MEPHMa CO CKOPOCThIO U3MEPEHUH, HA3bIBAKOTCS:

TEXHUYECKUMHU

METPOIIOTUYECKUMHU

+IUHAMHUYECCKUMHU

HN3mepeHusi, IPU KOTOPBIX CKOPOCTh U3MEHEHHU U3MepPsieMOU BeJIMYNHbI MHOT'0
MeHbIIIe CKOPOCTH U3MEPEHUI, HA3bIBAKOTCH:

TEXHUYECKUMHU

METPOJIIOTUIECKUMHU

+CTaTUYECCKUMHU

IlepenarouHasi pyHKUUS CPeACTBA U3MEPEHHUS OTHOCUTCS K IrpyIe
METPOJIOTMYECKUX XaPAKTEPUCTUK:

JUISL ONIPEJICIICHUS PE3YJIbTaTOB U3MEPEHUM

YyBCTBHUTEIHHOCTH K BIUSIONIUM (pakTopam

+IUHAMUYECKHUX

DOyHKIHA NPeodpa3oBaHus CPeICTBA U3MEPEHUs] OTHOCUTCS K TpyIime
METPOJIOTHYECCKUX XaPAKTEPUCTUK:

+1J1s1 OTIpeIeIEHNS PE3YIbTATOB U3MEPECHUN

YYBCTBUTEJIBHOCTH K BIUSIONIUM (pakTopam

JTUHAMUYECKUX

Bapuanusi BBIXOHOI0 CUTHAJIA CPEICTBA U3MEPEHUS OTHOCUTCH K rpyIie
METPOJIOTMYECKUX XaPAKTEePUCTUK:

JUTS ONPENECIICHUS PE3YJIbTATOB U3MEPEHUI

YyBCTBHUTEIBHOCTH K BIUSIONIUM (pakTopam

+TIOTPEMIHOCTEN CPEJICTB U3MEPEHUN

IL1oTHOCTH Onmpeae/sieTcsi MOCPEICTBOM U3MEPEHHSI MACCHI M JIJIMHBI (00BEM).
Takue nsmMmepeHust Ha3bIBAKOTCH:
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IPSIMBIMU
+KOCBECHHBIMU

OTHOCHUTCIIbHBIMHA

Mepoii paccessiHUus pe3yJIbTATOB U3MEPEHUS ABJISIETCH:
+nucnepcus U CpeHee KBaApaTUYHOE OTKIOHEHUE

OKCICCC
MCAHaHa

Tadoauna 3 — Kpurepuu oueHKku chpopMHUPOBAHHOCTH KOMIIETEHIIUM

Kon u Kpurepun ornernBanusi copMUpOBAaHHOCTH KOMIICTCHIIUN
HAaMCHOBaHHE (4acTv KOMIETCHITUN)
WHANKATOpa Ha 0a30BOM ypOBHE Ha TIOBBIIIICHHOM YPOBHE
JOCTHXKCHUS COOTBETCTBYET OIICHKE COOTBETCTBYET OIICHKE COOTBETCTBYET OIICHKE
KOMIETCHIINH «YIIOBJIETBOPUTEITHHO «XOPOIIIO» COTIIMIHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHLIUH) MaKCHMAaJILHOTO Oajuia MaKCHMaJILHOTO Oasuia MaKCHMaJILHOTO Oayuia
N-1omk-6 Crynent CTyIeHT moka3bIBaeT Crynent
Brioupaer JNEMOHCTPHUPYET 3HAHWE | 3HAHUE W IIOHUMaHUE JIEMOHCTPUPYET
CpencTBa OCHOBHBIX TTOHATUN OCHOBHBIX TOHSTHUN rIy0OKOe 3HAHUE U
HU3MEpEeHUS, METPOJIOTHH, €IMHHII METPOJIOTHH, €IMHHII MMOHMMAaHHUE OCHOBHBIX
MIPOBOAMT bu3NYeCKUX BEMUYNH U | (U3UYECKUX BEJIMYMH U | IOHSITHI METPOJIOTHH,
U3MEPEHUS XapaKTePUCTHK XapaKTePUCTHK SIUHUILL (PU3HUECKUX
ANEKTPUYECKUX U | ©3MEPUTETHHBIX U3MEPUTENbHBIX BEJIMYUH U
HEDJIEKTPUIECKUX | TIPUOOPOB, CITOCOOCH pubOOpOB, CIIOCOOCH C XapaKTePUCTHK
BEJIMYUH, OTIpeIeNIATh JIOCTaTOYHO BBICOKOM MU3MEPUTENbHBIX
oOpabatbIBaeT HOTPEIIHOCTH nonei npuOOpoB, CIOCOOEH C
pE3yNbTaThI U3MEPHUTENbHBIX CaMOCTOSITENIbHOCTH BBICOKHM YPOBHEM
U3MEPCHUH U puOOPOB M PE3YJIBTATOB | ONPEACIATH CaMOCTOSITCIIbHOCTH
OLICHMBAET UX U3MEpEHHsl, BHIOMPATh MOTPEIIHOCTH OTIpeIeNATh
MOTPEITHOCTH CpEeIICTBA U3MEPCHUSI, U3MEPUTEILHBIX MOTPEIITHOCTH
MPOBOJAUTH U3MEPEHUS npuOOPOB U PE3YNHTATOB | H3MEPUTEIHHBIX

AIIEKTPHUYECKUX U
HEIJIEKTPUIECKUX
BEJIMYHH, 00padaThIBaTh
pEe3yNbTaThl U3MEPEHHUS

U3MEpEHMsI, BHIOMpPATh
CpeCTBa U3MEPEHUS,
POBOJIUTH U3MEPECHHUS
NEKTPUUYECKUX U
HEDJICKTPUIECKHUX
BEJIMYMH, 00pabaThIBaTh
pe3yIbTaThl U3MEPEHHUS

puOOpPOB U pe3yIbTaTOB
U3MEpEeHus, BIOUpATh
CPEICTBA U3MEPEHNH,
IPOBOJUTH U3MEPEHHUS
AIIEKTPUYECKUX U
HEBJICKTPUYECKUX
BEJIMYMH, 00pabaThIBaTh
pe3yJIbTAThl H3MEPEHUS

Moayb 2: OCHOBBI TEOPUH M3MEPUTEIbHBIX IPUOOPOB

3amura jsadoparopubix pador (3JIP)
Bonpocwi 0na 3awyumeot
1. YUto yuutsiBaeT 0b1ToBOM cueTunk CO? KakoBbI € IMHULIBI U3MEPEHUS?

2. Pacumupyitte CO; CA-3; CA-4; CP-3; CP-4.
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3. YCTpoWCTBO W TPUHIUI JACUCTBUS OMHO(DA3HBIX WHIYKIIMOHHBIX CYCTYUKOB
AIEKTPUYECKON JHEPTUH.

4. Yro Takoe camMOXOJ cueTyuka? YcCiaoBUSA €ro noBepku. Kak yCTpaHUTh camMoOXOn
cueryuka’?

5. 3ammra CYETYMKOB OT TOKOB KOPOTKOT'O 3aMbIKaHUSI U TIEPErPY3KHU.

6. I'ne ycranaBnuBaeTcs 3amura: 10 uiu nocie cuerunka? [Touemy?

7. [Touemy k nepBoit kiaemme CO noaBoasT aszy, a K TpeTheld — HyJIb?

8. Bo3MOHO 11 00paTHOE BpallleHHUE JUCKA CUETUHKA?

9. Ecin okaxxyTcsi 3aMKHYThIMU BbIBOJIbI cueTunka 3 u4; lu2;2u3; 1u3;2u4;1u4,
4TO OYJET ¢ Harpy3Koi, CUETUUKOM?

10. YUto Ha3bIBaeTcsl 4yBCTBUTENIBHOCTHIO? Kak oOHa ompegensieTcs W Kakoil JOJIKHA
OBITh JJIS CYHETYMKOB Pa3HbIX KJIaCCOB?

11. Yto moka3pIiBaeT HOMUHAIBHAS TIOCTOSIHHASA cueTurka? Ee ¢pusnueckuii cMbICT.

12. YeM u kak onpenensieTcs: 1eMCTBUTENbHAS IOCTOSHHASA CYETYHKA?

13. Ecnn  DOrpemHoCTh CYETYMKA IIPU  IIOBEPKE NOJy4YWsIach  OTPULATEIbHAs
(MOJOXKUTENbHASA), TO CUETYUMK HEJOYUUTHIBACT WJIM MEPEYUYUTHIBAECT MOTPEOICHHYIO
3JIEKTPOIHEPTUIO?

14. Yto Takoe cos ¢? IIpu kakoit Harpy3ke cos ¢ = 1?7 cos ¢ < 1?

15. KakoBbl yCTpOWCTBO U MPUHIIMI JEUCTBUS MHAYKIIMOHHOTO TpeX(a3zHOTo cUeTurKa
aKTUBHOM DHEPTHUU?

16. KakoBbl yCTpOWCTBO U MPUHIIMI JEUCTBHUS MHAYKIIMOHHOTO TpeX(a3zHOTo cUeTurKa
PEaKTUBHOW SHEpPruun?

17. CxeMbl TNOAKIIIOUEHUS TpexX(a3HbIX CUYETUYMKOB HEMOCPEICTBEHHO M  4Yepes
U3MEpUTEIbHBIE TPAaHC(HOPMATOPHI.

18. Uto o3Hauaet OykBa «Y» B 0003HaUCHUH Tpex(da3HOro cueTIrKa?

19. Bo3mosxHO 11 00paTHOE BpalleHHe Jucka Tpex(ha3HOTo cueTyrKa?

20. Kak MapkupyroTcsi BBIBOJbI CYHETYMKOB aKTUBHON U PEAaKTUBHOMN YHEPTUU?

21. Kax ompenensercs Kod(pQGUIMEHT MOIIHOCTH Tpex(a3HOH IemH, eCId H3BECTHBI
3HAYEHUS aKTUBHOW U PEAKTUBHOW SHEPIruu’?

22. YCTpOHCTBO U NPUHLIMI JIEHCTBUS MPUOOPOB BHITPSIMUTEIBHOM CUCTEMBI.

23. O6nacTb NpUMEHEHUs MPUOOPOB BBIIPSIMUTEIBHON CUCTEMBI.

24. PacummdpoBaTh yCI0BHbIE 0003HAYCHHS Ha IIKaJle pUoopa.

25. IpunHiun paboThl OAHO- U ABYXITOJIYIIEPHUOIHOTO BBITPSIMUTES.

26. [TocnenoBaTenpHas U napajuieIbHAsI CXEMbl OMMETPOB.

27. Ilopsimok U3MEpPEeHHsT CONMPOTHBIICHUM, TMOCTOSSHHOTO M IEPEMEHHOTO TOKOB,
HaMPsHKEHU KOMOMHUPOBAHHBIMU TTPUOOpaMHu.

28. Ompenenenue 1EHbl IeTICHUs KAl MPUOOpa Ha pa3HBIX Mpeaeax.

29. Onpenenenne abCOMOTHON MOTPEIIHOCTH IO KJIacCy TOYHOCTH TIprbopa.

30. locTOMHCTBA 1 HEAOCTATKU BBIIPSIMUTEIBHON CHCTEMBI.

31. [Ipunuun paboThl IPUOOPA MATHUTOREKTPpUUECKON cucTeMbl. [IpaBuio OypaBuuka.
[IpaBuio neBOU pyKH.
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Komnbrorepnoe tectupoBanue (TCk)

Buvibepume ooun npasunbHulli gapuanm omeema u HA3CMume KHONKY «/laneey
Yro yyurbiBaeT 0bITOBOM cyeTyuk CO?
+lotpebasieMmyro 2HEPTUIO
DIIEKTPUUECKHI TOK
Hcnonp3yemMyro MOITHOCTh
Harpysky
CA-3 - 310 cUeTYHK:
AKTUBHBIN
+ aKTHBHBIA TpeX(pa3HbIH
onHO(a3HBIN
OIHOIPOBOJHOU
Yro Takoe caMmoXxo/ cyeTYuKa?
BpAILICHUE TUCKA CUETYMKA IIPU HArpy3Ke
OTCYTCTBHME BpPAIICHUS IUCKA CUETUMKA IIPU HATPy3Ke
+BpalieHne JUCKa CYETUMKA IPU OTCYTCTBUM HArpy3Ku
BpAILICHUE IUCKA CUETUYMKA MO/ BO3IEHUCTBUEM MPUIOKEHHOTO HOMUHAIBHOTO
HaIPSHKEHUS
Tpex¢a3nblii cUeTYUK I U3MEPEHHUS AKTUBHOM JHEPrUM B YeThIPEXIPOBOAHOM
ey HMeeT B CBOEeH MOABUKHOM YaCTH:
NIBA JTACKa
+TpH IUCKa
YeThIpe AUCKa
OJWH JUCK
3a cueT Yero co31aeTcs BPAIIAOUIMA MOMEHT, 1eCTBYIOIIMA HA JUCK CUeTYHUKA?
+3a cueT B3aMMOJICHCTBUS MEK/ly BUXPEBBIMU TOKAMU B JIUCKE U OETYIIUM MarHUTHBIM
MIOJIEM, CO3JAaBAEMBIM TOKAMH KaTYIIIECK
3a cueT B3aMMOICUCTBUS MEXKAY TOKAMU MapalieIbHOW U MOCIEI0BATEIbHON KaTyIIeK
3a cyeT B3auMOAECHUCTBUS MOJISI TOCTOSHHOTO MAarHuTa ¢ BUXPEBBIMU TOKAMU B JINCKE
3a cyeT B3auMOAECHCTBHUA MOJISI TOCTOSHHOTO MAarHUTA ¢ TOKOM TTOCJIE0BATENLHON
00MOTKH
Kakue exuHMubI H13MepeHnst yuuTbiBaeT cueT4yuk CO?
+kBT1/4
kBT1/4
c-1
000pOT/MUH
Pacmudpyiite CO:
CUYETUHK aKTUBHBIN
CUYETUYMK aKTUBHBINA Tpex(da3HbIil
+CcueTYnK 0THO(DA3HBIN
CUYETUYUK OJHOIIPOBOJHOU
Kak ycTpanuthb camoxoa cueTyuka?
BKJIFOUEHUEM B L€ JOMOJTHUTEIBHBIX COMPOTUBICHUI
MCKJIIOUEHUEM YaCTH HArpy3KH
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100aBJIECHUEM COMPOTUBIICHUS HA BXOJIE

+3aMEHOM CUEeTUYHKA

Jnst yMeHbIIEHUS MOTPEIIHOCTH CYETYMKA B €r0 KOHCTPYKIUU NPe1yCMaTPUBaKOT:
+Y CTaHOBKY IMOJABUKHOM YaCTU B CIIELUAIIBHBIX OIOpax

Paznenenne MarHuTHOroO MOTOKA MAPAIUICIIBHOM KATYIIKA Ha ABE COCTABIIAIOLINE
CnenuaabHbBII CUETHBIN MEXaHNU3M

PerynupoBKy MoCTOSSHHOIO MarHuTa

IlocTOSAHHBII MATHUT B HHAYKIIMOHHOM CYETYHMKE CJIYKUT JIJI1:

+Co3aaHusi TOpMO3HOIO MOMEHTA

Ycrpanenust camoxoaa

3alIuThl OT BIMSHUS BHEITHUX MAarHUTHBIX ITOJICH

I'ne ycranaBauBaeTcsi 3alIATA: 10 WIH MOCJIE CHETYMKA?

+10

rocie

1 J10, U TIOCJIe

Yro HA3bIBAETCHA YYBCTBUTEJIbHOCTHIO?

+HaMMEHbIIIEEe 3HAUCHUE TOKA, BBIPAKEHHOE B MPOLIEHTAX K HOMUHAIBHOMY, TIPU
HOMUHAJIbHOM HamnpshKeHUU U cos f=1, KOTOphIi BRI3bIBAET BpallleHUE AUCKa 0e3
OCTaHOBKH

HAUMEHbBIIIEE 3HAUYCHUE HATIPSIKEHUS, BBIPAXKEHHOE B MIPOLICHTAX K HOMUHAIBHOMY, TIPU
HOMHUHAJILHOM TOKE M cos f=1, KOTOpbI! BBI3BIBACT BpallleHHE JUCKa 0€3 OCTAaHOBKHU
HAUMEHBIIIEE 3HAYCHUE COMTPOTUBJICHUS, BEIPAXKEHHOE B MPOILIEHTAX K HOMUHAJIBHOMY,
P HOMHUHAJILHOM HaNpsDKEHUU U cos f=1, KOTOPBIN BhI3BIBACT BpallleHUE JUCKa Oe3
OCTaHOBKH.

YkaxuTe eIMHUIbI U3MEPEHUS JJICKTPUYECKOH IJHEPTrUU:

KBt/4ac

+xB1/4

BTt/c

Bt/c/06

HoMuHa/ibHasi IOCTOSIHHAA CYeTYHUKA onpeessiercd no gopmyJie:

_Ulcosp-t

B n

IlepexaTouyHoe YMCJI0 CHETYUKA — ITO:

+4urciio 000pOTOB AMCKA CUETYMKA, COOTBETCTBYIOIIEE U3MEHEHUIO MMOKA3aHUsI CYETHOTO
Mexanu3Ma Ha 1 kBt-u

10 060pOTOB AUCKA CUETUYMKA, COOTBETCTBYIOIINE N3MEHEHUIO TTIOKAa3aHUs CUCTHOTO
MexaHn3Ma Ha 1 kBt-g

YHUCJI0 000POTOB JIMCKa cyeTyrKa 3a 10 MUHYT, COOTBETCTBYIOIIEE U3MEHEHUIO
MOKa3aHUs CYSTHOTO MEXaHU3Ma
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qucCiIo O60pOTOB AUCKa CUCTYHKA, COOTBCTCTBYIOIICC N3MCHCHHNIO ITOKA3aHUA CHCTHOT'O
MECXaHH3Ma
I[EﬁCTBI/ITeJILHaH MOCTOSTHHAsI CYETUYNKA ONIPEeaAC/IsACTCHA (l)OpMy.He:

WH=PtYt
C, = Ulcosp-t
n

Buvibepume neckonvko npasuibHbix 8apuanmos omeema
IHopor 4yBCTBUTEJIbHOCTH CHETYMKA — ITO:
+OTHOILIEHNE MUHUMAIbHOW MOIIHOCTH P i, IPU KOTOPOU AUCK CUETYMKA HAYNHAET
BpamaTbes, K HoMmuHanbHOU MoiHocTd PH (50%)
+OTHONIEHUE TOKA TPOTaHHUsA Lo K HOMUHANBHOMY TOKY I, (50%)
OTHONICHUE HanpsiKeHUs Tporanus Uy, K HOMUHAIBHOMY HanpsbkeHuto U,
OTHOUICHHUE CONIPOTHUBIICHUS TPOraHUs R por K HOMUHAIIBHOMY CONPOTUBIEHUIO R,
Buibepume ooun npasunvhwiti gapuanm omeema
Yro Takoe cos ¢?
+K09(PPUITUEHT MOIITHOCTH UCCIIEAYEMOH IIeTTH
KOd((PHUIMEHT HANPSHKEHUS UCCIEAyEeMON 1enn
KO2(PUIIMEHT CHITBI TOKA MCCIIETYEMOU IIeTTH
Kakne c4eTYHKH BKJIKYAKTCA B CeTh 0€3 H3MepPHUTeJIbHBIX TPaHC(HOPMATOPOB?
+CYeTYMKH HEMOCPEICTBEHHOI'O BKIIFOUEHUS (TIPSIMOTO BKITFOUCHHS)
CueTyrKH OJIyKOCBEHHOI'O BKITFOUCHHS
CueTyrKu KOCBEHHOTO BKJIFOUYCHUSI
Kakne c4eT4YuKH BKJIKYAKTCH B C€Th CBOMMHU TOKOBBIMU 00MOTKAaMH Yepe3
TpaHcGopMaTopbl TOKA
CueTurKu HEMOCPEACTBEHHOTO BKIIFOUEHUS (TIPSMOTO BKIIFOUCHUS )
+CYeTUYNKH MOJTYKOCBEHHOTO BKIIFOUECHHUS
CyeT4rKN KOCBEHHOT'O BKIIOYEHUS
Kakue cueTYUKH BKJIHOYAKTCSH B CETh B CeTh Yepe3 TpaHchopMaTopbl TOKA U
TpaHchopMaTOPbI HATIPSIZKEHUA ?
CueTynKu HEMOCPEACTBEHHOTO BKIIFOUEHUS (IIPSMOTO BKIIFOUEHUS )
CueTyrKH OJIyKOCBEHHOT'O BKIIFOUCHHS
+CYeTYnKr KOCBEHHOTO BKIIFOUEHUS
PesyabTHpyromuii Bpamawiui MOMEHT HHAYKIMOHHOI0 CYETYHUKA OIpeAeIaeTcs
o ¢popmy.e:
Mesp= kfO@,siny
Mep = kf® D, cosg
Mep =k k,&,@,sing
Mep =k k,D,D,tgp
Ji1is1 yMeHbIIeHUsI MOTPEeIIHOCTH CYEeTYHKA B €r0 KOHCTPYKIMU MPeTyCMaTPUBAIOT:

Y CTaHOBKY MTOJBUKHOM YaCTH B CHIEIMATIBHBIX OMIOpPax
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+Pa3aeneHrne MarHuTHOrO MOTOKA NapajjIeIbHONW KAaTYIIKU Ha JIBE COCTABIISIOLINE
CrienuainbHBIA CYETHBIN MEXAaHNU3M
PerynmpoBKy IOCTOSHHOIO MarHuTa

Jdannas cxema
+bonpIINX CONPOTUBIIEHUN
MaiibIx COnpOTUBIIEHUN
bosbmux TOKOB

Maunbix TOKOB

NPUMEHACTCH 1JId UBMCPCHUS:

| +

JanHas cxema 1 NPUMEHSIETCS JAJI51 MU3MEePEeHUS:
bosbmux conpoTuBiIEeHUN

+MaJibIX COPOTUBIIEHUMN

bosbinx TOKOB

MautbIx TOKOB

Jns u3MepeHus CONPOTUBJICHUSA NOCTOAHHOIO TOKA MCIOJb3YIOTCH:
JIByxpaMo4HbIe TPUOOPHI MArHUTOAIEKTPUIECKON CUCTEMBI
OpaHopaMo4HbIE€ TPUOOPBI ANEKTPOMATHUTHON CUCTEMBI
+O1HOpaMOYHbIE MPUOOPHI MATHUTOAIEKTPUUECKON CHCTEMBI
MHoropamouHbie TpUOOpPbl MArHUTO3IEKTPUUECKON CHCTEMBI

B kauecTBe peryIMpylOUMX 3JIEMEHTOB CXeMBbI MOCTA IIEPEMEHHOI0 TOKA
HCIOJIb3YIOT:

IIepemeHHbBIE KOHIEHCATOPBI

[IepeMeHHBIE KATYIIKX HHAYKTUBHOCTH

+1lepemMeHHbIE PE3UCTOPHI

J_IGJ'II/ITGJII/I HaIIPAKCHUA
o

@&/
B nanHo# cxeme < \%/ Pe3UCTOPbI YCTAHOBJIEHBI JIIS:

OrpanudeHus TOKa B LIENU
+YMeHbILIEHUs TEMIIEPAaTypPHON HECTAOMIBHOCTH
YMeHblIeHUs TOTPEUIHOCTH pudopa
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B kauyecTBe yKa3aTe/ii pAaBHOBECHSI B MOCTAX MOCTOSTHHOI'0 TOKA UCIIOJIb3yeTCs:
Mukpoamnepmerp

MunnmamnepmeTp

MuuBOJIBTMETP

+1 ambBaHOMETD

Kosm4ecTBO mj1e4 B IBOITHOM MOCTE PABHO

YEThIPEM

+1rectu

BOCbMU

NECATH

KakoB MakcuMa/IbHbIA YACTOTHBIN INANA30H BHINPSIMHUTEIbHBIX H3MEPHUTEIbHBIX
npudopoB?

+10 20 xI'g

1o 100 kI 1.

o 10 kI'1x

10 30 xI'n

Kaxkoii TOK nporexkaer 4yepe3 MArHUTOIJIEKTPUYECCKHUA MEXaHU3M

o VD o e VD2

=l

VDd wDo3
Lo =)

>

+B /1Ba pa3a 0oJbIINI

B TPH pa3a 00N

B JIBA pa3a MEHbIIUU

BeinpsiMmuTebHbIe NPUOOPLI MPEACTABJIAIOT CO00M CcOYeTaHUE:

+U3MEpPUTEIIBHOIO MEXaHU3Ma MAarHUTOAIEKTPUUECKON CUCTEMBI C BBIIIPSIMUTEIIEM Ha
IIOJIYTIPOBOJHUKOBBIX THOAAX

MU3MEPUTEIILHOTO MEXAHU3Ma JIEKTPOMATHUTHON CUCTEMBI C BBIIIPSIMUTEIIEM Ha
IIOJIyIIPOBOJHUKOBBIX THOAAX

U3MEPUTEIIBHOTO MEXAHM3Ma JJIEKTPOCTATUYECKONM CHCTEMBI C BBIIPSAMMUTEIIEM Ha
IIOJIYIIPOBOJHUKOBBIX THOAAX
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Taboauua 4 — Kpurepun ouenkn ¢cGopMHUPOBAHHOCTH KOMIIETEHIIUI

Kox u Kputepuu ouennBanus chopMrupoBaHHOCTH KOMIETEHIIUN
HaNMEHOBAaHHUE (4acTv KOMIETEHIUH)
UHANKATOpa Ha 0a30BOM ypOBHE Ha TOBBIIICHHOM YPOBHE
AOCTHXKCHUA COOTBETCTBYCT OLICHKE COOTBETCTBYECT OLICHKE COOTBETCTBYECT OLICHKE
KOMIICTCHITNH «YJIOBJIETBOPUTEIIHHO «XOPpOILIO» COTJIIMYHO»
(1actu 50-64% ot 65-85% ot 86-100% ot
KOMITIETEHITUH ) MaKCHUMAaJILHOTO Oajiia MaKCHUMAaJILHOTO Oajiia MaKCHUMaJILHOT'O Oaiia
WJ-1omnk-6 CryneHt CryneHT moka3bIBaeT Crynent
Bri6upaer JEMOHCTPHUPYET 3HAHHE 3HaHUE U TIOHUMaHUE JEMOHCTPHUPYET
CpelcTBa MpUHIUNA PabOTH U NpUHIUNIA PabOTHI U riry0oKoe 3HaHUE U
U3MEepeHus, KOHCTPYKLUHU KOHCTPYKLHUHU MMOHUMAaHHE MPUHIINIIA
MIPOBOMT HU3MEPUTEIbHBIX HU3MEPUTEIbHBIX paboThI U KOHCTPYKITUU
HU3MEPECHHS puOOPOB, CIOCOOCH puOOPOB, CIIOCOOCH C U3MEPHUTEIIBHBIX
NEKTPHUUECKUX U BBIOMPATH THIT JIOCTAaTOYHO BBICOKOH npubOpOB, CIIOCOOEH ¢
HERJIEKTPUUYECKUX HU3MEPUTEIIBHOTO noneit BBICOKHM YPOBHEM
BEJIMYMH, npubopa U MPOBOIUTH CaMOCTOSITEIbHOCTH CaMOCTOSITEIbHOCTH
obpabaThIBaeT U3MEPEHHUS, BBIOMPATH THIT BBIOMPATH THIT
PE3yNBTATHI oOpabaTsiBacT U3MEPUTEILHOTO HU3MEPUTEILHOTO
U3MEpEeHH U pe3ynbTaThl U3MEPEHUN npubopa U MpOBOIUTH npubopa U MPOBOJIUTH
OIICHUBAET UX 1 OLICHUBAET UX HU3MEepeHus, U3MepeHus,
MOTPEITHOCTh MOTPEUTHOCTh oOpabaThIBacT oOpabaThIBaeT

pe3ybTaThl U3MEPEHUI
1 OLICHUBAET UX
MOrPEMIHOCTh

pe3yJIbTaThl U3MEPEHUI
Y OLICHUBAET UX
MIOIPEIIHOCTh

Monyas 3: IIpu0opsbl cpaBHeHHsl. JJIEKTPOHHBbIE, PerHCTPUPYOILNE U HU(PPOBbLIE

npuodopsbI

3amura gadoparopusix pador (3JIP)
Bonpocul ona 3awumol

1. [Touemy MOCTBI Ha3bIBaIOT NpUOOpaMu cpaBHEeHUA? VX JOCTOMHCTBA U HEAOCTATKH.

2. KakoBo Ha3HaueHHE MOCTOB IOCTOSIHHOTO TOKa? YCTPOWCTBO M NMPUHUMII JIECUCTBUS
MOCTa ITOCTOSTHHOT'O TOKa.
3. KakoBo ycnoBue paBHOBECHUSI MOCTa MOCTOSIHHOTO TOKa? [IpuBenure cxemy.

4. Hanumure Gopmyly ONpeaeseHrs HEW3BECTHOTO CONPOTHUBIEHHUS MO MOCTOBOMU

CXEMC.

5. Kak M0>XHO HENMOCPEICTBEHHO WJIM KOCBEHHO U3MEPUTh CONMPOTUBIICHUE?
6. B ueM pa3HuIla aKTUBHOTO M1 OMUYECKOT'O COITPOTUBIICHUIA?
7. [lpuBeauTe XapaKTepUCTUKY MOCTa MOCTOSIHHOTO Toka P333.

8. Kakue »51meMeHThl DSJIEeKTPUYECKOW IIemu 00JalaloT aKTUBHBIM,

€MKOCTHBIM COIPOTHBIICHHEM?
9. Kakue u3MepHUTENbHbIE MEXaHU3Mbl MOXXKHO HCIIOJIb30BaTh B KAdEeCTBE HYJIEBOIO
yKasareld B MOCTOBOI CXeM€ IMOCTOSIHHOTO TOKa?
10. U3 yero ckiagpIBaeTcss IOTPEIIHOCTh H3MEPEHUS CONPOTHUBIIEHUS MOCTOBBIM
meTtogom? Kakue Be cxembl U3MEpEeHHs COPOTUBIICHUS UMEI0TCs B ipubope P333?

11. YeTpoicTBO M MPUHIKIL IEUCTBUS MOCTA IEPEMEHHOTO TOKA.
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12. YcrpotictBo u npuHumn padotsl uamepurens RCL.

13. Kak npousBoautcsa 6anancupoBka uzmeputenst RCL?

14. Pesxum n3MepeHus: ConpoTUBIeHUH Ipu oMo uzmepurens RCL.

15. Pesxum n3MepeHuss MHIyKTUBHOCTEN ITpu oMoy uzmepurens RCL.

16. Pesxxum nzmepenus eMkocted npu nomoun uzmepurens RCL.

17. Onuiminre Ha3HayY€HHE, YCTPOMCTBO M MNPUHIMUI JECUCTBUS  DIEKTPOHHOIO
ocrsuiorpada.

18. KakoBbl yCTPOMCTBO M MIPUHITUIT JEHCTBUS AJIEKTPOHHON TPYOKH?

19. Kak popmupyercs curaai pasBepTkua Ha ocuiiorpade?

20. Yro Ttakoe HanpskeHue pazBepTku? Ilepuon pasBepTku?

21. Yto Ha3pIBaeTCS OCHMILIIOrPaAaMMOA?

22. Yto Ha3bpIBa€TCS CUHXpOHU3ALMEN? BUIbI CHHXPOHHU3ALINH.

23. Yro Ha3bIBAETCS MIEKTPOHHON MYIIKON?

24. laiite onrcaHue CTPyKTypHOU cxeMbl ociuiorpaga C1-83 ¢ mosicHeHuEM KaxKJ10ro
U3 3JIEMEHTOB CXEMBI.

25. OnumuTe opransl ynpasieHus ocuusuiorpagom C1-83.

26. Kak u3MepuTh npu NOMOIIM OcHWIIorpada HanpsKeHUEe, YacTOTy TOKAa U Pa3HOCTh
¢baz?

27.Y9t0 Ha3bIBACTCS AMIUIMTYIHBIM 3HAUYCHHEM HanpsokeHuss?  JelcTByOINM
3HaueHneM? CpeHuM 3HaYeHUEeM?

28. KakoBo Ha3HaueHue KaHaja Z, ¥ KaKue yCTPOUCTBA OH B ce0s BKIItOYaeT?

29. KakoBo Ha3HaueHHE KaHaia X, U KaKue yCTPOHUCTBA OH B ceOs BKITtOUAET?

30. KakoBo Ha3HaueHue KaHaia Y, U KaKUe YCTPOMCTBA OH B ce0s BKITIOYACT?

31. Yto Ha3bIBaeTCs IJIMHON BOJHBI?

32. [louemy aJis pa3BepTKU HaNpsOKEHUS B ocuMiuiorpadax HCIoib3yeTcs HalpsDKeHHE
uI000pa3Hoi hopmbl?

33. KakoBbl ~ yCJIOBHMSl IOJYYEHHUS HENOJBHKHOIO HM300pa)XE€HUsT HAa  DKpaHe
ocrutorpadga?

KomnbrorepHoe TectupoBanue (TCk)

Buvibepume ooun npasunvbHblli gapuarnm omeema u HAdCMume KHONKY «/laneey
B ocHOBe MOCTA MOCTOSIHHOTO TOKA JICHKHT:
+Mara3uH conpoTUBIICHUI
BceTrpoeHHbIN UICTOYHUK IUTAHUS
Mara3uH UHIYKTUBHOCTEN
["anpBanOMETp
Ji1s n3MepeHus MaJIbIX CONMPOTHBJICHUI MCIOJIb3YyeTCH CXeMa MOCTA:
JIByX3axxnumHas
Tpex3axuMHas
+UeTpipex3akuMHas
MocT manble COPOTUBIIEHUS HE U3MEPSET
MocT, COnpoTHBJIEHUSI KOTOPOI'0 BHINMOJHEHbI B BU/I€ PbIYaKHBIX MHOTO3HAYHbBIX
Mep JIEKTPUYECKHUX CONPOTUBICHUN, HA3bIBACTCS:
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PeoxopaubiM

+MarazuHHbIM

COanaHcupoBaHHBIM

JIBOWHBIM

B kauyecTBe yKa3aTe/isi pABHOBECHSI B MOCTAaX MOCTOSTHHOI'0 TOKA UCIIOJIb3yeTCs:
Muxkpoamnepmerp

Mwunamnepmerp

MWuUIMBOIBTMETP

+1 anbBaHOMETP

IIpudop, npenHaA3HAYEHHDbII J1JI HEMOCPEACTBEHHOI0 CPAaBHEHMSI M3MePseMOoii
BEJIMYUHBI C BEJIUYUHOM, 3HAYEHHE KOTOPOil M3BECTHO:

+IIpubop cpaBHEeHUs

[TpuGop BbIpaBHUBAHUS

[Tpubop uzmepenus

[Tpubop yBenuueHus

Kakast BeTBb MOCTa
AB

+AC

BD

BC

‘Ha3bIBACTCHA IJHATIrOHAJBIO nuTanusa?

Kakasi BeTBb MOCTAa
mocTa?

AC

AB

+BD

BC

YcioBueM paBHOBeCHS OTHHAPHOTO MOCTA MOCTOSIHHOTO TOKA SABJISCTCS:
+paBEHCTBO COMPOTUBIICHUN MPOTUBOJIEKAIIUX IJIEY MOCTa

HEPABEHCTBO COMPOTUBIICHUN MTPOTUBOJIEKAIIUX TIJIEY MOCTA

‘HA3bIBACTCH UBMEPUTECIbHAA TUATOHAJDb

20



TOXIOCCTBO COHpOTI/IBJ'IeHI/Iﬁ IMPOTUBOJICKAINNX I1JICH MOCTa

COOTBCTCTBUC COHpOTI/IBJ'IeHI/Iﬁ IMPOTUBOJICKKAINX I1JICHY MOCTa

Ykaxure (l)OpMyJIy onpeacacHusi HECU3BECTHOI0 CONMPOTUBJICHUA 1O MOCTOBOM
cxeMe:

B

r.=rn
+
R1 = R3 = Rz +RW
I'xIh =113
Ix = I 2 1'3/1 1
N3 dero ckiaaapiBaeTcsi NOrPeNIHOCTL U3MEPEHH s CONPOTUBJIEHUS MOCTOBBIM
MeToa0M?
+UCIMOIBb30BAHUE METO/1a CPABHEHU S, TOUHOCTh 3TAJTOHHBIX PE3UCTOPOB, BHICOKAS
YyBCTBUTEJIBHOCTh FaJIbBAHOMETPA
MCII0JIb30BAHUE METO/1a CPAaBHEHUS
TOYHOCTb 3TAJIOHHBIX PE3UCTOPOB
BBICOKas YyBCTBUTEILHOCTh r'aJIbBAHOMETpPA
3a;KkuMbI b MocTa mocTositHHOro Toka P333

oY

@ gy & g 2
F ®
_EI : e h@l E;I_E?
o 2
i = |
o Rx o x10 @
_';a‘_* ATaHC
— 4 [ ] [ ] 11 1
T 2H0 ki ME ITB

npeIHa3HAYEeHbI 1JIs:
+TIPUCOCTMHEHUS BHEIITHETO HCTOYHUKA TTUTAHUS

MIPUCOSIMHEHHS BHEIITHETO HYJICBOTO MHIUKATOPA

MIPOBEPKH COMPOTUBIICHUS CXEMbI MOCTA

IIPOBEPKH COMPOTHBIICHHUS 0 cxemaM Bapies, Myppest 1 aciMMeTpru# MPOBOIOB
3a:xumbl I’ MmocTa mocTtosiHHOro Toka P333

@ . 9 g, @
ﬂ @ @ @
—a

X
B

1 o [11E0H] %1040
—g .
== ® @
— = o x10 xl
_‘Ej_.q. GamaHC
_s:as ] | ] | ] | I ] 1

T SHN0 oM MB B

npeaHa3ZHAYEHbI JJIs:
MPUCOEANHEHUS BHEITHETO0 HCTOUYHHUKA MTUTAHUS
+ NpUCOEIMHEHUS] BHEIIIHETO HYJIEBOTO MHIUKATOpA
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MPOBEPKU COMPOTUBIICHUS CXEMbl MOCTa
MIPOBEPKHU COMPOTUBIICHUS O cxemaM Bapnes, Myppest 1 acCuMMeTpUH IPOBOJIOB
3axumbl M u K MocTa mocrossHaoro toxka P333

3, %y 9 g, @
I ©
_ﬂ : nme KI?QI g]:?
s @)
Ex Rx O e o
13 GATAHE
_s:as ] | | | L | | 1
nuT >3HH & MEB IIB

npeaHa3HAYEeHbI JJIsl:
MPUCOEANHEHUS BHEITHETO0 UCTOUYHHUKA MTUTAHUS

MPUCOEANHEHUS BHEITHETO HYJIEBOTO MHIUKATOpa

+TIPOBEPKU COMPOTUBJICHUS CXEMbl MOCTa

MIPOBEPKU COMPOTHUBIICHUSI IO cxeMmaM Bapres, Myppest 1 acuMMeTpHUH IPOBOJIOB
3a:xxumbl Ry MocTa nmocrosinHoro Toxka P333

@y &\ E g,
[ ®
—f?.l' I x:l@l @
—( 1
BEx B DC}D @ -
_.;gj_a. Gananc
— 4 | ] [ ] (1T 1 1
T 2H0 M MEB IIB

npexHA3ZHAYEHbI J1JIS:
MPUCOEANHEHNS BHEITHETO0 UCTOUYHHUKA MTUTAHUS

MPUCOEIMHEHNS BHEIIIHETO HYJIEBOTO MHANKATOPA

IIPOBEPKH COMPOTHUBIICHUS CXEMbl MOCTA

+ MpOBEPKHU COMPOTUBIIEHUS 1O cxeMaM Bapies, Myppest u acumMMeTpuu npoBOOB
B kakux JUHUAX MOCT MOCTOSIHHOTO TOKA P333 mo3BoJisieT onpeaeuTh MECTO
NMOBPeKIeHUs KadeJisl mocpeaAcTBOM netn BapJies?

+B JIMHUSX C MAJIBIM COOCTBEHHBIM COIPOTHUBIICHUEM

B JIMHUSX C OOJIBIIUM COOCTBEHHBIM COMPOTUBIICHUEM

B JIMHUSIX 0€3 COMPOTUBIICHUS

HEJIb3s OMPENICIUTh MECTO MOBPEKICHUS

B kakux JUHHMSAX MOCT MOCTOSIHHOTO TOKa P333 mo3BoJisieT onpeaeuTh MECTO
NoBpexAeHus Kadeyas mocpeacrsom nerau Myppes?

B JIMHUSIX C MAJIBIM COOCTBEHHBIM COMPOTUBICHUEM

+B JIMHUAX C OOJIBIIUM COOCTBEHHBIM COMTPOTUBIICHUEM

HEJb3s ONPENETUTh MECTO MOBPEKIACHUS

B JIMHUSX 0€3 CONMPOTHUBIICHHUS
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KoJsin4yecTBO mi1e4 B ABOMTHOM MOCTE PaBHO:

Yetsipem
+11lectn
Bocemu
Jlecsatn
Lo
R.}:/'-)/ R
v l I}_p\/;i.
D/ By INE
" / %
RN | R2
LYe
/.
Yci0BHe paBHOBECHS OJIHHAPHOIO MOCTA MOCTOSIHHOIO TOKA G :
+R1R3 = R,R,
R,R, =RR,
RR, =R,R,
RR, =R,R,

Kuace ToUHOCTH M3MEPUTEIBLHOI0 MOCTA YCTAHABJIUBACTCH 110:
+OTHOCUTENBHON NOTPEIIHOCTH

[IpuBeIEHHON OTHOCUTEIBHON NOTPEIIHOCTH

AOGCOIIOTHOM MOTPEIHOCTH

HopmupoBaHHOM MTOTPELIHOCTH

JIBoiiHbIe MOCTHI MOCTOSIHHOT'O TOKA MPUMEHSIOT /ISl K3MEPEeHUS:
MaiibIx ¥ cpeTHUX COIPOTUBICHUIN

CpenHux cOnpoTUBJIEHUN

bonpmux U cpeAHUX CONMPOTUBIICHUM

+MaJibIX COPOTUBIEHUMN

Onpenesienne mecTa NOBpexAeHUs Ka0eIbHOM JUHIM 00JIbIIONH MPOTIKEHHOCTH
MPH MOMOIIHA MOCTA MOCTOSIHHOTO TOKA ONpeaeJsieTcs:

[To netiie Myppes

+11o nerne Bapnes

MeTonoMm KOMIEHCAIUU

B HEpaBHOBECHOM peKHME
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Taboauuna 5 — Kpurepun ouenkn ¢cGopMHUPOBAHHOCTH KOMIIETEHIIUIA

Kon u Kpurepun onennBanust chopMHUPOBAaHHOCTH KOMITETCHIIUH
HaNMEHOBAaHHUE (4acTv KOMIETEHIUH)
MHIIKATOpa Ha 0a30BOM ypOBHE Ha MOBBILIEHHOM YPOBHE
AOCTHXKCHUA COOTBETCTBYCT OLICHKE COOTBETCTBYECT OLICHKE COOTBETCTBYECT OLICHKE
KOMIIETECHIINU «yIOBJIETBOPUTEIILHO» «XOPOILO» COTITMYHO
(1actu 50-64% ot 65-85% ot 86-100% ot
KOMITIETEHITUH ) MaKCHUMAaJILHOTO Oajiia MaKCHUMAaJILHOTO Oajiia MaKCHUMaJILHOT'O Oaiia
WJ-1omnk-6 CryneHt CTyneHT moka3bIBaeT Crynent
Bri6upaer JIEMOHCTPUPYET 3HAHUE 3HaHWE ¥ TOHUMaHHUe JIEMOHCTPUPYET
CpelcTBa MpUHIUNA PabOTH U MpUHIUNIA PabOTHI U riry0oKoe 3HaHUE U
U3MEpeHus, KOHCTPYKIIMU MMPHOOPOB | KOHCTPYKIMU MPHOOPOB | TOHUMAHUE MPUHINIA
MIPOBOJIUT CpaBHEHHMSI, IUPPOBBIX U | CPaBHEHUS, LU(PPOBBIX U | PAOOTHI U KOHCTPYKIUH
U3MEpEeHHUS AIIEKTPOHHBIX AIIEKTPOHHBIX npuOOpOB CpaBHEHUS,
NEKTPHUUECKUX U PETUCTPUPYIOIINX U PETUCTPUPYIOIINX U U(PPOBBIX U
HEIJIEKTPUIECKUX MU3MEPHUTEIBHBIX MU3MEPHUTEIBHBIX AIIEKTPOHHBIX
BEJINYHH, npubOpoB, CIIOCOOCH npubOpPOB, CIIOCOOEH C PETUCTPUPYIOIINX U
o0pabaTsIBaeT HPOBOANTH U3MEPEHHS JIOCTaTOYHO BBICOKOU MU3MEPHUTEITBHBIX
PE3yNBTATHI IIPH TOMOIIY TTPUOOPOB nonei pubOOpOB, CIOCOOEH C
U3MEpEeHNH U CpaBHEHUS, CaMOCTOSITEIIEHOCTH BBICOKHM yYPOBHEM
OLIEHUBAET UX aHaJTU3UpPOBATh MIPOBOJUTH U3MEPEHUS CaMOCTOSITEIbHOCTH
HOTPENIHOCTh OCIIMJUIOTPAaMMBI, P TIOMOIIY TPUOOPOB | TMPOBOJUTH U3MEPECHUS
BBIOMpAET CpelICTBa CpPaBHEHH, [pY TIOMOIIH TPHOOPOB
U3MEpEeHHH, aHAJIM3UPOBATH CpaBHEHHUS,
oOpabatbIBaeT OCLIMJUIOTPaMMBI, aHaJIN3UPOBATh
pe3ybTaThl H3MEPEeHUH BBIOMpAET CpPe/ICTBA OCIIHJUIOTPaMMBI,
U OLICHUBAET MX U3MEpEeHus, BBIOMpAET cpesicTBa
MOTPEUTHOCTh oOpabaThIBacT U3MEPECHHUS,
pe3ynbTaThl U3MEPEHUN oOpabarbIBaeT
1 OLICHUBAET UX pE3yNbTaThl N3MEPEHUI
MOTPEUTHOCTb U OLICHUBAET UX
HOTPEIIHOCTh
Moayar 4: MacmtabHble H3MepuTejlbHble Mmpeodpa3oBarean. Cpeacrsa

peryJMpoBaHus NapaMeTPOB U3MePHUTEIbHBIX Hene

3amura n1adopaTtopubix pador (3JIP)
Bonpocw 0na 3awyumeot

1. yist yero npeAaHa3zHayeHbl U3MEPUTEIIbHBIE TPaHCHOPMATOPHI TOKA U HANPSXKEHUS?

2. KakoBbI ycTpOMCTBO U MPUHIUIT ACHCTBUS TpaHCHOpMATOpa HANPSXKEHUS?

3. KakoBbI yCcTpOWCTBO M MIPUHIIUI ACUCTBUS TpaHcpopmaTopa Toka?

4. KakoBbl TpeOoBaHMsS TEXHUKU O€30MACHOCTH NPU H3MEPEHUSX C HUCIHOJIb30BAaHUEM
TpaHchopMaTopoB TOKa?
5. Kak y4uThIBalOTCS IEWCTBUTENbHBIE MMOKAa3aHUs TPpUOOPOB, BKIOUCHHBIX Yepe3 TH u

TT?

6. Kakue mpubopsl MOXKHO MOAKITIOYATH K BTOpudHbIM 00MoTKam TH u TT?
7. Kak npou3BOAUTCS pa3MeTKa 3a’KUMOB U3MEPUTEIBHOr0 TpaHchopMaTopa ToKa?
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Komnbrorepnoe tectupoBanue (TCk)

Buvlbepume o0un npasunibHbulll 6apuarm omeema u Haxcmume KHONKy «/lanee»
Jst u3MepeHusi CONPOTUBJICHHUS NEPBUYHONA 00MOTKH TPaHcopMaTOpa TOKA NPH
MOMOIIM MOCTA MOCTOAHHOI0 TOKA 00MOTKY cJieyeT MOAKJIIYUTH K MOCTY:
ITo nBYXIIpOBOJIHOM cXeMe

+110 4eThIpEeXITPOBOIHOMN CXEME

CxeMa NOoJKJII0YEHNS HE UMEET 3HAUCHUS

JlaHHOE CONPOTHUBIIEHUE MOCTOM U3MEPUTH HEJIb35

11 6e301macHOro u3MepeHusi HANPAKEHUA UCIO0Jb3yeTC s
+Tpanchopmatop HaAPSHKEHUS

CunoBoii TpanchopmaTtop

ABTOTpanchopMaTop

[IepeMeHHBIN pEe3UCTOP, BKIIOUYECHHBINA ITAPAIIIETBHO

Mo:kHO Ji pa3MBbIKATh BTOPUYHYI0 00MOTKY TpaHcpopMaTopa ToKa?
MoxHo

Henb34

MoOXHO Ha KOPOTKOE BpeMsl

+Mo0HO, €ciIM 3aKOpOoUYeHa BTOPUYHAsSI 0OOMOTKa

O0OMOTKH HM31IEr0 HANPSI2KeHUs TPaHCGopMaTOpPa HANIPSKEHHUSI PACCUYUTHIBAIOTCS
Ha:

+100 B

220B

50B

5B

Bropuunas 00MoTKa TpaHcdopMaTOpPa TOKA PACCYNTAHA HA:

10 A

20 A

2A

+5 A

XapakTepHoil 0c00eHHOCTHIO TPaHC(hopMaTOpPAa HANIPSAKEHHUS SABJISICTCS:
Marnoe conpoTuBieHUE TPUOOPOB, BKIIOUAEMBIX BO BTOPUYHYIO 11€TIh
+bonbiioe conpoTuBiieHre MPUOOPOB, BKIIOUAEMbBIX BO BTOPUYHYIO 1IETIh
Marnoe conpoTUBIEHUE TEPBUYHON LIETIH

bonpiioe conpoTUBIEHUE NEPBUYHOMN LIETIH

TpancdopmaTop TOKA ¢ NOAMATHUYUBAHUEM HA3bBIBACTCH:
Pa3nenurenbHbIM

+KoMneHcrupoBaHHBIM

[TapameTpuueckum

CuioBbIM

Ko punuenr rpancpopmanuu tpancdpopmaropa ToKa onpeaeasiercs mno
popmy.ie:

1’(1:m

w2
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Ki= 2
I
Kaxkue TpanchopmMaTopbl HCNIOJIB3YIOTCH ISl MUTAHUSA JJIEKTPOIHEeprued ObITOBBIX
norpedouresen?
+CHUIIOBBIC
VU3MEPUTENbHBIN
CBapOYHbIC
TpanchopmaTop TOKa ¢ MOAMATHUYMBAHUEM HA3bIBACTCH:
PaznenurenbHbIM
+KomMmrieHcupoBaHHbBIM
[TapameTpuyeckum
CunoBbeM
HoMuHa/ibHOE BTOPUYHOE HANIPSKEHHEe U3MEPUTEILHOro Tpancgopmaropa
HANPSAXKEHUS COCTABJISICT:

UZHOM =24B
+Usuon = 100 B
Uouon =220 B
Uzuon =380 B

HN3MepuTesibHBIE KNI NPEACTABJIAIOT CO00I:
Tpanchopmarop HanmpsKEHUS

+Tpancdopmarop Toka

PaznenurensHblil TpancopmaTop

Hpoccenp

Buvibepume Heckovko npasuibHbvlx 0mMEemos u Haxcmume KHONKY «/laneex
K u3mepurtenbHbiM TpancGopMaTOpaM OTHOCATCS:
+Tpanchopmaropsl Toka (50%)
TpancpopmaTopbl HaCTOTHI
TpancpopmaTopbl MOIIHOCTH
+Tpanchopmaropsl Hanpsprenus (50%)
Tpancdopmartop Toka ¢ nogxmMaranuuBanuem HE Ha3biBaercs:
+PazaenurensubiM (33%)
KomrieHcupoBaHHbIM
+ITapamerpuueckum (33%)
+CunoBeM (33%)
Ko punuent rpancpopmanuu tpancpopmaropa Toka He onpeaeasercs no

dopmy.e:

K="
+ w2 (33%)
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w2
K=

+ Wl (33%)
Ki _h
12

KIZQ

+ I (33%)

Kaxue Tpancpopmaropsl HE ucnoab3yrores s TUTAHUA JJIEKTPOIHEPruei
OBITOBBIX MOTPeOUTECH?

CUJIOBBIE

+usmepurenbubie (50%)

+cBapounsie (50%)

Kaxue Tpancpopmaropsl HE ucnosb3yrorest 1yt NUTAHUA 3JIEKTPOIHEPruen
OBITOBBIX MOTPeOUTeEJIei?

CUJIOBbIE

+usmepurenbhbii (50%)

+cBapounbie (50%)

XapaxkTepHoil 0co0eHHOCTHI0 TpaHchopmaTopa Hanpsikenust HE saBasiercs:
+Marnoe conpoTuBiieHHE MPUOOPOB, BKIIOUAEMbIX BO BTOPUUHYIO 1enb (33%)
Bonsbiioe conpotuBienue npruOOpoOB, BKIOYAEMbIX BO BTOPUUHYIO LIETb

+Maiioe conpoTtuBieHue nepBuuHoOn enu (33%)

+Bonbiioe conpoTuBnenue nepsuyHoi nenu (33%)

Kaxue npu6opsl HE ucnosib3dyercs ajisi 6€30acHOro u3MepeHusi HANPsiKeHus ?
Tpanchopmarop HanmpsKEHUS

+CunoBoit Tparchopmartop (33%)

+ABtoTtpanchopmatop (33%)

+1lepeMeHHbI pe3ucTop, BKIIOUYEHHBIN napayienbHo (33%)
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Taboauna 6 — Kpurepun ouenkn ¢cGopMHUPOBAHHOCTH KOMIIETEHIUIA

Kon n Kpurepuu onenuBanus chopMUpOBAaHHOCTH KOMIIETEHIIMU
HAaMCHOBaHHE (4acTv KOMIETCHITHH)
UHANKATOpa Ha 6a30BOM ypOBHE Ha TOBBIIIEHHOM YPOBHE
AOCTUIKCHU COOTBETCTBYECT OLICHKE COOTBETCTBYECT OLICHKE COOTBETCTBYECT OLICHKE
KOMIICTCHIIMH «YOOBIICTBOPUTECIILHOY «XOpOouo» «OTJIMYHO»
(1actu 50-64% ot 65-85% ot 86-100% ot
KOMIICTEHIIUH) MaKCHMAaJIbHOTO OaJuia MaKCHMAaJIbHOTO OaJuia MaKCHMaJIbHOTO Oaya
N-1omk-6 CryneHt CryneHT moka3bIBaeT Crygnenr
Bri6upaer JIEMOHCTPUPYET 3HAHHE 3HAHUE U IOHUMAaHUE ACMOHCTPUPYCT
cpencTsa IPUHIMIA PabOTHI, IPUHIKIA PabOTHI, r1yboKoe 3HaHNE U
MMOHUMaHHE MPUHIHIT
U3MEpEeHus, METOJIOB pacyeTa u METOJIOB pacyeTa u OHMMAHHC HPUHIIIIA
paboThI, METOIOB
MIPOBOJIUT CHoco0O0B MPUMEHEHHUS CHoco0O0B MPUMEHEHHUS
5 5 pacueTa u croco6oB
U3MEpEHUS MAacCIITaOHBIX MacIITaOHBIX NpUMeHeH s
EKTPUUECKUX U U3MEPUTEIIBHBIX U3MEPUTEIIBHBIX MACIITAGHEIX
HERJIEKTPUUYECKUX npeoOpa3oBareet, npeoOpazoBarenei, U3MEPUTETBHBIX
BEJIMYMH, crocoOeH BbIOUpPATh, CHoco0€H ¢ AOCTATOYHO npeoOpaszoBareneii,
oOpabatbIBaeT paccuuThIBaTh U BBICOKOH J011e# CIIOCOOEH C BBICOKMM
pe3yJIbTaThl IIPUMEHSATh LIYHTHI, CaMOCTOSATENBHOCTH YPOBHEM
W3MEPEHUI 1 7100aBOYHBIE BBIOMPATH, PACCUMTHIBATH %aMOCTO’ITeHBHOCTH
OLIEHUBAET UX COIIPOTHUBIICHUS U ¥ IPUMEHSATD IIyHTbI, | Dol 0APaTh, PACCHUTLIBATE
U TIPUMEHSTD IIyHTHI,
MOTPEIIHOCTh U3MEpUTEIIbHbIE N00aBOYHBIE
N006aBOYHBIE
TpaHc(hOopMaTopsI, COIIPOTHUBIICHUS U COTIPOTHBICHHS 1
MIPOBOAMT U3MEPEHUS, U3MEpUTEIIbHbIE M3MEpPUTEIIbHBIC
oOpabaTsiBaeT TpaHchopmaTopsl, TpaHCHOPMATOPHI,
pe3ynbTaThl U3MEPEHUN IIPOBOAMT U3MEPEHUS, MIPOBOJUT U3MEPEHUS,
U OLIEHUBACT MX obpabaTsiBaeT obpabatbIBaeT

MOrPEIIHOCTh

pe3ybTaThl U3MEPEHUI
1 OLICHUBAET UX
MOTPELIHOCTD

pe3yJIbTaThl H3MEPEHUIN
U OLIEHUBAET UX
HOTPELIHOCTD

Mopyas 5: U3MepeHue 3JIeKTPUYECKUX BeJIUYUH

3ammura JadoparopHsix padot (3JIP)
Bonpocwi 0ns 3auumol

1. IIpuHIMD AEUCTBUS METOMMETpA.
2. IloyeMy CONpPOTUBIECHHUE H30JSALUA METOMMETPOM H3MEPSIOT TOJBKO IIPU CHATOM

HaIPSKEHUU ?

3. HOquy IMIpHu UBMCPCHUU COIIPOTUBJICHUA U30JIAIUU KaOeJIbHOM JTUHUU MCTOMMCTPOM

OTCYET MOKa3aHUM ACJIACTCA HE Cpa3dy, a HCPEC3 HCKOTOPOC BpCMiI?

4, HO‘IGMy MMOABHI)KHAA YaCThb MCTOMMCTPA HAXOOUTCA B IIOJIOKCHUU 6€3p33J'II/I‘1HOI‘O

paBHOBECHUA?

5. Onumute paboTy MEroMMeTpa Mpyu NapallIeTbHON U MOCJIEI0BATEIBLHON cXeMe.
6. KakoBO MUHHUMAJIBHO JOMYCTHUMOE CONMPOTHUBJIECHUE U3OJSLHUH B AJIEKTPOYCTAaHOBKAX

no 1000 B?

7. Kak paGoTaeT cxema yMHOXXEHHS HAPsLKEHHUs] MEroMMeTpa?
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8. KakoBbl yCTpPOMCTBO M MNPUHUMUI JEUCTBHUS NPUOOPOB IIIEKTPOAUHAMUYECKOH H
beppoaHAMUIECKON CUCTEM?

9. Kakas Harpy3ka Ha3plBa€TCd CUMMETPUYHOW, HECUMMETPUYHOM, PAaBHOMEPHOM,
oHO(a3HOM?

10. Kak uzmepsieTcst MOIHOCTh B 0IHO(a3HOMU 1enu?

11. Kak u3mMepuTh MOITHOCTh CUMMETPUYHOM Tpexda3zHoi Harpy3Ku?

12. Kak u3mMepuTh MOITHOCTb MPU HEJOCTYITHOW HYJIEBON TOUYKE?

13. C kaKkoii LesIbI0 PSAAOM C BATTMETPOM BKJIFOUAIOT aMIIEPMETP U BOJIBTMETP?

14. Kak u3mMepuTh MOITHOCTh HECUMMETPUYHOM TpeX(a3HOi Harpy3Ku?

15. OnummuTre yCTpOWCTBO ABYX- U TPEXIIEMEHTHBIX BaTTMETPOB, YKAKUTE 00JIACTh UX
MPUMEHEHMUSL.

16. Kakumu nipubopamMu u3MepsieTcsi peakTUBHASI MOLTHOCTh B TpeX(ha3HbIX IEsIX?

17. Kakoe HEoOX0IMMOE YCIOBHE JOKHO BBINOIHATHCSA ISl UBMEPEHUSI PEAKTUBHOMN
MOIITHOCTH OOBIYHBIM BaTTMETPOM?

18. Kak ompezensieTcst mocaea0BaTeIbHOCTh YepeoBanus ¢as?

19. Kak onpenensieTcs ieHa IeJIeHns BaTTMeTpa’?

20. U3mepeHne peakTUBHOW MOITHOCTH B TpeX(pa3HbIX HECUMMETPHUUHBIX LIETISIX.

21. CnocoObl U3MepeHHs] PEaKTUBHOW MOILHOCTH B Tpex(a3Hbix nemnsix. JloctonHcrsa u
HEJ0CTAaTKHU KaXJ0ro crnocooa.

22. YcTpoiicTBo BapMeTpa. JJOCTOMHCTBA U HEJIOCTATKH.

23. Kakue conpoTUBICHUS HA3bIBAIOTCS MAJIBIMU, CPETHUMHU, OOJIIITUMU?

24. B 4yem 3aKIII04aeTcsl METOJl aMIlepMeTpa-BoJbT™MeTpa? Kakue qBe cxembl U3MepeHus
CYIIECTBYIOT?

25. Kakue TpeOoBaHUsA TMPEABSBISAIOTCS K HM3MEPUTEIbHBIM MPUOOpaM, KOTOPHIE
VCIIOJIB3YIOTCS IIPU TaHHOM METOJI€ U3MEPECHMUS?

26. I3 4ero cCkiaabIBacTCsl MOTPEIIHOCTh M3MEPEHHS METOJOM aMIepMeTpa-
BOJIbTMETpa?

27. B yem 3akirouaercs METOJ1 OAHOTO BoiabT™MeTpa? Ero moctonHcTBa u HeAoCTaTKu?
28. MOXHO 11 U3MEPUTH COMTPOTHUBIICHHUE MPU MTOMOILM OJHOT0 aMIiepMerpa?

29. ITpubopsl Kakoil cHCTEMBbI MOTYT HMCIOJB30BAaThCSl TOJBKO B LEMSAX MOCTOSHHOTO
TOKa?

Komnbrorepnoe tecrupoBanue (TCk)

Bvibepume 00un npasunbHulil 6apuanm omeema u Haxcmume KHONKY «/laneey
OmMmeTp npeacTasJsieT c000il OTIPaIYMPOBAHHBINA B €IMHUIIAX U3MEpPEeHUs
CONPOTHUBJICHUS:

MWUIMBOABTMETP

["anpBanOMETp

+Mukpoammnepmerp

MuunamnepmeTp

Yro sBJIsIeTCH UCTOYHUKOM HANPSAKEHUS U3MEPEHUs B MeXaHUYEeCKOM
Merommerpe?

py4HOM IreHepaTop

BCTPOCHHBIN UCTOYHHUK MUTAHUS
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+BHEIITHUY UCTOYHUK ITUTAaHUS

rajJbBaHOMETP

Yro Takoe 00beMHOE CONPOTHBJICHUE U30JALMH?
OTHOUIEHUE MPHUI0KEHHOTO TOKY K HAIIPSKEHUIO

+ OTHOIIIEHUE TTPUIIOKEHHOTO HAMPSKEHUSI K 00bEMHOMY TOKY
OTHOIIICHUE UHIYKTUBHOCTH K 00BEMHOMY TOKY

OTHOILICHUE MTPUIIOKEHHOTO HANIPSKEHUS] K MOIIHOCTHU

Bo ck0JIbKO pa3 yBeJIMUMBAETCS HANPSZKEHHUE ¢ UCIOJIb30BAHNEM CXEMbI
YMHOKE€HHUS HANIPSKEHUsSI Merommerpa?

B TPH paza

+B JIBa pas3a

B UEThIPE pasa

B IISITh Pa3

M4100/1 100V
OnpeneanTe KJIACC TOYHOCTH MPUGopa: M s

100

1,1

+1,0

OMMeTp coeqMHEH MO MapaslIeJIbHON cXeMe BKJIKYeHus. YTo B JaHHOM ciyuyae
usmepsiercs?

Mauibie conpOTUBIICHUS

+bosbire conpoTuBIICHNS

bosbmoit Tok

bospmioe Hanpsixenue

Yto siBJISETCA MCTOYHHKOM HANPSIKEHUs1 M3MEpPeHUsl B 3JIEKTPOHHOM Merommerpe?
PY4YHOM reHepaTop

+BCTPOCHHBIN UCTOYHHUK ITUTAHUS

BHEIIHUI UCTOYHUK ITUTAHUS

raJIbBaHOMETP

Yro TaKkoe MOBEPXHOCTHOE CONPOTUBJICHUE U30JIALMHU?

+OTHOLIEHUE NIPUIIOKEHHOTO HAIIPSHKEHMS K IOBEPXHOCTHOMY TOKY

OTHOILIEHUE TPUIIOKEHHOTO HANPSDKEHUS K 00bEMHOMY TOKY

OTHOIIIEHHE UHAYKTUBHOCTH K 00bEMHOMY TOKY

OTHOILIEHHE IPWJIOKEHHOI'O HANPSIKEHUS K MOILIHOCTH

Iloyemy conpoTuB/IeHNE U30JIALMU METOMMETPOM U3MEPHIOT TOJILKO IIPH CHATOM
HANPSKEHU U ?

Heobxoaumo obecneunts npoOoi N30s1un

+MerommeTp caM BbIpaOATHIBAET INEKTPUUECKUN TOK, HEOOXOIUMBIHN Il U3MEPEHUM
Cwuita ToKa B LIENM HETOCTATOYHA I IPOBEICHUS U3BMEPEHUN METOMMETPOM

Cuita TOKa B LIEIN BEJIMKA JUISl TPOBEAEHUS H3MEPEHU METOMMETPOM

120 cfpmmH :
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Onpeaeaure, NPy KAKOM HANPSKEHUH MOKHO MCIOJb30BaTh NPUOOP:
2 1T o

:5 Qe\

M4100/1 100V
1985 TS Ne303032 @

+110CTOSIHHOM
IIEPEMEHHOM
IIOCTOSIHHOM U IIEPEMEHHOM

Ilo kakoi cxeme BKJIIOYEH OMMETP HA PUCYHKe?
+1ociie10BaTeNIbHOM

napajiyIeJIbHOU

KOCBEHHOM

ITo kakoM cxeme
IOCJIeJOBATEIHHOMN
+rapajuienbHOM
KOCBEHHOU

BKJIIOYCH OMMETP Ha pl/ICYHKe?

‘1

o 0 O

L

uf?
JlanHas cxema = NOJKJIIOYEHUS] MeroMMeTpa UCIOJIb3yeTcsl IS
U3MepeHusl CONPOTUBJICHUS U30ISLHMN:
+ IBUTraTEIIs
SKpPaHUPOBAHHOTO Kabest
cTeHzaa
U3MEPUTENLHOrO pudopa
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i ni2
JlanHnasi cxema MOAKJIIOYEHUSI METOMMeETPAa MCIOJIb3YeTCsl 1151
U3MepeHHsi CONMPOTUBJICHUST M30JISIIIUM:
+9KpaHUPOBAHHOTO Ka0es
CTeH/a

B
I
wf2
JIBATATEIISI
HU3MEPHUTEIBLHOTO ITprubopa

Ykaxxurte npeaesibl H3MepeHUsI MErOMMETPOM
+0-1000 kOwm, 0-500 MOm

0-500 kOm, 0-1000 MOmMm

0-20 kOmMm, 0-50 MOm

0-50 kOm, 0-20 MOm

OmmMmetp npeacrasisieT c000il OTIPAIYHMPOBAHHBIN B €IMHMLIAX U3MEPEHUS
CONPOTHUBJICHUS:

MWUIMBOABTMETP

["anpBanOMETp

+Mukpoammnepmerp

MuunamrnepmeTp

Eciun B cxeme u3MepeHusi PU MOMOIIM aMIIepMeTPa-BOJIbTMETPA IOMEHATH
MeCTaMM aMIiepMeTp U BOJbLTMETP, TO:

Croput BOJIBTMETP

+Cropur amnepmeTp

Cropst 00a npudopa

Pabora npubopoB HE UBMEHUTCS

AMIuiepMeTp U BOJbTMETP, BKJIKYEHHbIE BMeECTe ¢ BATTMETPOM B O/IHY Lielb,
CIIYKAT JJIAA:

[ToBepku BaTT™METpa

bosnee To4HOro n3MepeHuss MOLTHOCTH

+KoHTposs Toka u HanpsKeHUs: 0OMOTOK BaTTMETpa

N3mepenns MOIITHOCTH HA Ciy4dail OTKa3a BaTTMETPa

ConporuBjieHHEe MOKHO H3MEPUTH KOCBEHHO NPH MOMOIIM:

+BoneTmeTpa

YacroTromepa

QPapanmerpa

OmmMmeTpa
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MeToa amnepmMeTp-BOJIbTMETPA OCHOBAH HA IPUMEHEHNH:

+3akona Oma Ui yuyacTka 1enu

3akoHa Kupxroda s napamienbHON enu
3akoHa Kupxroda mist mocienoBaTensHOM emu
3akoHa Oma i enel NepeEMEHHOr0 TOKa

+O

U

©

IIpu BR/IIOYEeHUH NPUOOPOB 1O JAHHOM cCXeme - ©
conporuBjeHue R, onpeneinsiercs: mo popmy.ie:

RX — UV_]ARA
+ L
U
R, =
s
RV
U
RX :7

+ o——(PA —
/
! Y
IIpu BriIOYeHUM NPUOOPOB MO JAHHOM cxeme © *
conporuBjaeHue R, onpeaesnsercs mo popmy.ie:
U,-1I,R
R — 4 A”A
X IA
U
R, = U
+ Ry
U
RX - 7
U
R, = €< IR
N =is
o\
+o PA
Ny

Cxema, m300pa’keHHasi HA PUCYHKe - © =
U3MepPEeHUs:
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+CpeHUX CONIPOTUBICHUN
MaJIbIX CONPOTUBIICHUN
OOJIBIINX CONPOTUBIICHUN

Q) i

Cxema, m300pa’keHHAsi HA PUCYHKe - © = , IPUTOIHA J1JI1
H3MepeHus:
CpPEOHUX CONPOTHUBICHUN
+MaJIbIX COIIPOTHUBIICHUN
OOJIBIINX CONPOTUBIIEHUI

o

Ue

IIpu BKIOYEeHUH NPUOOPOB MO JAHHOM cXeMe o L ‘
conporuBJieHue R, onpenensiercs mo ¢gopmy.ie:

RX — UV _IARA
IA
U
R, = i
R,
U
RX :7

R[ U ]RV
. U, -1

MeToa 0AHOI0 BOJILTMETPA PH U3MEPEHUHU CONPOTUBJICHUS UCNOJIB3YIOT, KOIAa:
+He TpedyeTcs 00JIbIIas TOUHOCTh U3MEPEHHUS CONTPOTUBRIICHUS

TpebyeTcst 00oJIbIas TOYHOCTh U3MEPEHHUS CONPOTUBIICHHUS

HET APYTUX IpuOOPOB ISl U3MEPEHUST COMPOTUBIICHUS

TOYHOCTb U3MEPEHUS CONIPOTUBIICHUS HE BIIUAET HA PE3yJIbTaT

Kakum 10cTOMHCTBOM 00J1a1aeT MeTOI aMIlepMeTPa-BoJIbTMeTpa?
UCIIOJIb3yeMble MPUOOPHI 00JIa1aI0T BEICOKOW YyBCTBUTEIBHOCTHIO

MIPOCTOTA UCCIEAYEMOM CXEMBI, MaJIble IOTEPU SHEPTUH

+y4eT BHYTPEHHETO COMPOTUBIICHUS TPUOOPOB JIJIsl TOTyUeHHUsI 601ee TOUHBIX
pE3yabTaTOB U3MEPEHUN

Ha mxane npuGopa umeercs cieayomas rTadjanna:

mA 0,15 0,3 0,6-1,5 6-60

mV 15 45 65 75
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YemMy paBHO BHYTPeHHEE CONPOTHBJICEHHE aMIIepMeTPa Ha Mpejesie n3MepeHust
0,15 mA?

+100 Om

I Om

0,1 Om

0,1 Om

IIpu u3MepeHUusAX M0 KAKOM U3 cXeM Hapyuiaercsi HepaBeHCTBO Ry<<Rx u

NPUBOAUT K OlIHOKe?
€ R
!
R
S0y
+

(V)
-\
puc. 2
puc. 1
+puc. 2

puc. 1 u puc. 2 mpuBeayT K OINOKE
Kakas cxema nusmepenusi conporusienusi R =2000m
al B

0,1 Onx I(f“_“\IIEI,l Oz
2
@—C)_ & &

Uy G) =200 Ora Uy G) Fe=200 Ora

%, %,

JAACT MEHbIIYI0 OTHOCHTEJbHYIO MOTPEIIHOCTD ?

a)

+0)
a) u 0)
O,
- © [k
OnpeaeJurs CONPOTUBJIEHUE HATPY3KHU R, © , €CJIM aMIIepMeTp

nokasbsiBaet 0,5 A, a BoabT™MeTp — 10 B.
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+20 Om

0,05 Om
5 OmMm
0,5 Om
KocBeHHblIT MeTO U3MepeHHs] CONPOTUBJIEHUS HATPY3KH J1aJ1 3HAYEHUA: CIJIA
(a)
@ >/
v © [
%,
Toka I=1 A, nanpsizkenune U=110 B . Onpeneaurn

AeHCTBUTEJbHOE CONPOTHUBJICHUE R, ec/iM yuecTh 4T0, CONPOTUBJICHHE
amnepMmerpa R, =5 Om.

+105 Om

100 Om

110 Om

115 Om

KocBeHHbIITI MeTO U3MepeHHs CONPOTHBJIEHUS HATPY3KH Aaj 3HaueHuss Cujia Toka
O
o @ R

I=2 A, nanpsizkenne U=55 B 2 . Onpeneaurts AelicTBUTEIbLHOE

conporuBjeHue Ry, ecim yyecTb 4T0, CONPOTHBJIEHHE BOJIbTMeTPa R, = 0,5 Om.

+27 OMm

27,5 Om

26,5 Om

110 Om

KocBeHHnblii METOA U3MEPECHUA CONMPOTUBJICHUA HAI'PY3KH JAaJ1 SHAYCHUA: CHJIA

-

u
Toka [=5 A, nanpsizkenne U=40 B- © . Onpeneaurn
JAelCTBUTEJbHOE CONPOTUBIeHHe Ry, ec/in yuecTh 4TO, CONPOTHBJIEHHE
BoabTMeTpa R, = 10 Om.
+40 Om
5 Om
10 Om
2 Om
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KocBeHHblITI MeTO U3MepeHHs CONPOTHBJICHHUS HATPY3KHU AaJ1 3HAYEHHS: CHJIA

+o @ !
U Ry

Toka [=12 A, nanpsizkenne U=90 B o . Onpeneaurn
AeHCTBUTEJbHOE CONPOTUBJICHUE Ry, €c/In yuyecTh 4T0, CONPOTUBJICHUE
amnepmerpa R, =10 Om.

90 Om

+30 Om

10 Om

9 Om

Mo:kHO Ji U3MEPHUTH AKTUBHYI0 MOIIIHOCTH CHMMETPHYHOI TPex(da3Hoii nenu npu
OTCYTCTBHH HYJIEBOI'0 IPOBO/IA OJHUM BATTMETPOM?

+]la

Her

Jla, mpu COOTBETCTBYIOIIEN HACTPOMKE BATTMETPA

B cummeTrpuyHoii TpexdaszHoii nenu pasHoe HanpsxkeHue pasuo220 B, ¢pazublii
TOK 10 A, c0sj=0,8. Onpenennre aAKTUBHYI0 MOIITHOCTb.

880 Bt

1760 Bt

+5280 Bt

8425 Bt

CxeMa 0IHOTO BATTMETPA NPUMEHSIETCS:

+TOJBKO MPU MOTHON CUMMETPUYHOCTH HArPy3KH

MIpU HECUMMETPUYHOM HArpy3Ke B Tpex(a3HbIX LEMNAX C HYJEBbIM MPOBOIOM
IpY U3MEPEHUU aKTUBHOW MOIIHOCTHU B TpeX(Pa3zHbIX TPEXMPOBOAHBIX IEMSIX
HE3aBHUCHMO OT XapaKTepa Harpy3Kku

Cxema oxgnoro Barrmerpa HE npumensiercs:

TOJIBKO MIPU MOJIHOW CUMMETPUYHOCTH HArpy3KH

IPY HECUMMETPHUYHOMN Harpy3ke B Tpex(ha3HbIX IEMNAX C HyJIEBbIM MPOBOIOM
+1pU U3MEPEHUN aKTUBHOM MOITHOCTH B TpeX(ha3HBIX TPEXIIPOBOIHBIX IEMAX
HE3aBHUCHMO OT XapaKTepa Harpy3Kku

CxeMa Tpex BATTMETPOB HCIOJIb3YeTCH:

+MpU HECUMMETPUIHON HArpy3Ke B TpeX(a3HbIX IEMAX C HyJEBBIM IPOBOJOM
TOJIBKO MPU MOJIHOM CUMMETPUYHOCTH HArPy3KH

MIPU U3MEPEHUU aKTUBHON MOITHOCTH B TpeX(ha3HbIX TPEXITPOBOIHBIX IEIAX
HE3aBHUCHMO OT XapaKTepa Harpy3Kku

CxeMa IBYX BATTMETPOB HCIIOJIb3YyeTCS:

+1pU U3MEPEHUN AaKTUBHOW MOITHOCTH B TpeX(ha3HbIX TPEXIIPOBOIHBIX HEMAX
HE3aBHUCHMO OT XapaKTepa Harpy3Kku

IpU HECUMMETPUYHOMN Harpy3ke B Tpex(a3HbIX IENAX C HyJIEBbIM MPOBOAOM
TOJIBKO MIPU MOJIHOM CUMMETPUYHOCTH HArpy3KH

Cxema naByx BartmerpoB HE ucnosb3yercs:
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IpY U3MEPEHUHU aKTUBHOW MOIITHOCTHU B TpeX(a3HBIX TPEXMPOBOIHBIX TICTISX
HE3aBHCHMO OT XapaKTepa Harpy3Ku

IPU HECUMMETPUYHOMN Harpy3ke B Tpex(a3HbIX LEMNsAX C HyJIEBbIM IPOBOIOM
+TOJBKO MPY MOJTHON CUMMETPUYHOCTU HArpy3KH

BarTrMeTphbl BRJIKOYAKOT Yepe3 u3MepuTebHble TPaHCGOPMATOPBI TOKA U
HANPSAKEHU S J1JIA:

+pacupeHus NpeesioB U3MEPEHHUS

YMEHBILIEHUS TOTPEIIHOCTA U3MEPEHU

YBEJIMUEHHUS IHMana30Ha MOKa3aHUi

YCTPaHEHUs NOTPEUIHOCTH ITOKa3aHUU

JJ1s n3MepeHus aKTUBHOW MOLIIHOCTH NMOTPeOuTe sl MCIOJIb3YyeTcs Mpuoop:
+Bartmerp

OmmMmeTp

BonbsT™eTp

Merommerp

Jist m3mMepeHusi akTUBHOM MomHocTH norpedurtenss HE ucnoab3yercsa npudop:
Bart™merp

OmmMmeTp

BoasTmerp

+Merommerp

MoryT ji1 OBITH OKA3aHUS OJHOI0 U3 BATTMETPOB OTPULATEIbHBIMH IPH
U3MEpPEeHHUAX MOIIHOCTH METOI0M IBYX BATTMETPOB?

+1a

HET

00a MOTYT OBITh TOJIBKO TOJIOKUTEIbHBIMU

00a MOTYT OBITH TOJIBKO OTPHUIATEIIBHBIMA

B Tpexda3Hoii nenu JnHellHOe HANPsizKeHWe paBHO 220 B, inHeliHbIN TOK 2 A,
akTuBHasA MOIIHOCTH 380 Bt. Onpeneaure ko3pPuumeHT MOIIHOCTH.

0,8

0,6

+0,5

0,4

Kakoe u3 npuBegeHHBIX COOTHOLICHUH /IS CAMMETPUYHOM Tpex(a3HOH Lenu
COACPKUT OLIUOKY, €CJIM HATPY3KAa COeJMHEHA TPEYrOJIbHUKOM?

Iq,:Iﬂ
P = \/glAUA cos ¢

B cumMeTpuyHOI Tpex(a3Hoil nenu pasHoe HanpskeHue pasHo220 B, ¢pa3ubri
TOK 10 A, cosj=0,7. Onpenesnre aAKTUBHYI0 MOIIIHOCTb.

880 Bt

1760 Bt

38



+4620 Bt

8425 Bt

Kaxkoe u3 npuBeleHHbIX COOTHOLIECHUM JJI1 CHMMETPUYHOM Tpex(a3HOU Lenu
CO/ICPKUT OLIUOKY, €CJIM HATPY3KA COeIUHEHA TPEYIr0JIbHUKOM?

+I¢, = I_j'[
P = \3I WU, cosg
U
U, =—A
¢ 3
u, =U,
B kakux eIMHUIIAX U3MEPEHNsI 0TOOpaKaeTCsl peaKTUBHAS MOIIHOCTb?
+Bap
BonbT
Awmrniep
OMm

Buvibepume neckonvbko npasunvhbix 6apuanmos omeema u Hajxcmume KHONKY «/laneey
MeToaoM amMnepMeTpa-BoOJIbTMETPA MOKHO ONPeAeIUTh:

Yacrory

+MomnocTb (50%)

Koadpunment momHocTH

NHayKTUBHOCTH

+Conpotusnenue (50%)

Beeoume c knasuamypwvr Baw eapuanm omeema u naxcmume kHOnKy « Omeemunuy
B cummerpuyHoii TpexdaszHoii nenu pasHoe HanpsxkeHue pasHo220 B, ¢pazublii
TOK 5 A, cosj=0,7. KakoBa akTUBHAasi MOIIHOCTh ?

+2310

B cumMeTpuuHOIi Tpexda3Hoii nenu ¢pa3snoe HanpsxeHue pasHo220 B, ¢pa3nblil
TOK 2 A, cosj=0,8. KakoBa akTHBHasi MOIIITHOCTD ?

+1056

B Tpexda3Hoii nenu JUHeHHOe HANPsIzKeHHe paBHO 220 B, iMHeHHbIN TOK S A,
akTUBHasA MOIIHOCTH 380 Bt. Onpenesnure ko3ppuumeHT MOIIHOCTH.

+0,2

B Tpexda3zHoii nenu JUHeHHOe HANPsizKeHWe paBHO 220 B, imHelHbIN TOK S A,
akTuBHasA MOIIHOCTH 300 Bt. Onpeaesnure ko3ppuumeHT MOIIHOCTH.

+0,15
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Tadoauuna 7 — Kpurepun oueHkn ¢cGopMHUPOBAHHOCTH KOMIIETEHIIUIA

Kox u Kputepuu ouennBanus chopMrupoBaHHOCTH KOMIETEHIIUN
HaNMEHOBAaHHUE (4acTv KOMIETEHIUH)
UHANKATOpa Ha 6a30BOM ypOBHE Ha TOBBIIICHHOM YPOBHE
AOCTHXKCHUA COOTBETCTBYCT OLICHKE COOTBETCTBYECT OLICHKE COOTBETCTBYECT OLICHKE
KOMIICTCHITNH «YJIOBJIETBOPUTEIIHHO «XOPpOILIO» COTJIIMYHO»
(1actu 50-64% ot 65-85% ot 86-100% ot
KOMITIETEHITUH ) MaKCHUMAaJILHOTO Oajiia MaKCHUMAaJILHOTO Oajiia MaKCHUMaJILHOT'O Oaiia
WJ-1omnk-6 CryneHt CryneHT moka3bIBaeT Crynent
Bri6upaer JEMOHCTPHUPYET 3HAHHE 3HaHUE U TIOHUMaHUE JEMOHCTPHUPYET
CpencTBa METOJIOB U3MEPECHHUS METOJIOB U3MEPECHHUS rIy0OKOe 3HAHUE U
U3MEepeHus, AIIEKTPUYECKUX BEITUUMH, | JIEKTPUUYECKUX BEIHUMH, MOHMMAaHHUE METOJIOB
MIPOBOMT CIOCOOEH MPOBOANTH CIOCOOCH C JOCTATOYHO U3MEpEHHUS
H3MEpEHUs H3MEpEeHUs TOKa, BBICOKOH J071ei ANEKTPUYECKUX BETUUHH,
ANEKTPUIECKUX U HATIPSDKEHUS, CaMOCTOSITEIbHOCTH CIOCOOEH C BHICOKHM
HERJIEKTPUUYECKUX COTIPOTHUBIICHUS, MIPOBOAUTH U3MEPEHUS ypOBHEM
BEJIMYMH, €MKOCTH, TOKA, HATIPSIKCHHSI, CaMOCTOSITEIbHOCTH
oOpabatbIBaeT WHAYKTHUBHOCTH, COTIPOTHUBIICHUS, MIPOBOAUTH U3MEPEHUS
PE3yNBTATHI MOIIHOCTH, BEIOUpaeT €MKOCTH, TOKA, HATIPSKCHHSI,
U3MEpEeHH U CpelICTBA U3MEPEHHS, UHAYKTHUBHOCTH, COIPOTHUBIICHUS,
OLICHMBAET UX oOpabartbIBaeT MOIITHOCTH, BEIOMpaeT €MKOCTH,
MOTPEIIHOCTh pe3ynbTaThl U3MEPEHUN CpelICTBA U3MEPEHHS, MHAYKTUBHOCTH,

Y OIICHUBAET UX
MOTPEIIHOCTh

oOpabaTsiBacT
pe3ybTaThl U3MEPEHUIN
1 OLICHUBACT UX
MOTPEIIHOCTD

MOIITHOCTH, BIOUpaeT
CpeICTBa U3MEPEHUS,
oOpabarbsiBaeT
pe3yJIbTaThl U3MEPECHUI
Y OLICHUBACT MX
MOTPEIIHOCTh

Monyab 6: U3mepeHue HedJIEKTPHYECKUX BeJTMYNH

KomnbrorepHoe tecrupoBanue (TCk)
Buvibepume ooun npasunvbHulli gapuarnm omeema u Ha3cCMume KHONKY «/laneey

N3mepuTesibHbIE IPe0dpa3oBaTesy 1eJISITCA HA TeHePATOPHbIE U

napamMeTpu4eckKue 1mo:

+OpUHLIUNY AEHCTBUS

BU/1y BBIXOJIHOW BEJIMUHUHBI

BHUJ1Y BXOJIHOU BEJIMYHUHBI

KOHCTPYKTUBHOMY HCIIOJTHEHHIO

Beanuuna X npeoOpa3syercsi B BeJIMYUHY Y 32 CHET JONMOJHUTEILHOT0 HCTOYHUKA B

AAaTYMKAX:
['enepaTopHbIX

+1IapameTpuuecknx
[Tpsimoro npeobpazoBaHus
KocsenHoro npeo6pazoBaHus
Pa3znuyaioT npeodpa3oBaTe/in MEXaHNYECKOr0 NMepeMelieHus, CKOPOCTH, YACTOThI
BpallleHusl, yPOBHSA U T.JA. B 3aBUCMMOCTH OT:
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JInHAMUYECKUX CBOMCTB

Bupaa ucnions3zyeMon sHepruu

Buna BbIXOIHOM BEJIMYUHBI

+Buna BXOoqHOM BEIUYNHBI

N3 xakoro Marepuaja u3roTaBJIuBaKTCHd TEPMOMETPbI CONPOTUBJICHUA?
Huxpom

Mens

AOMUHUNA

+HucTteie METaIIBI

B kakoM ciy4ae Mo:KeT BOBHUKHYTh B TepMmonape tepmo-I31C?

+IIpu ABYX pa3HOPOIHBIX TEPMOIJIEKTPOIAX U PA3IMUHBIX TEMIIEpaTypax padodero u
CcBOOOHOTO KOHIIOB

[Ipu nByX pa3HOPOHBIX TEPMOIIIECKTPOIAaX U OJIMHAKOBBIX TEMIIEpaTypax pabodero u
cBOOOHOTO KOHIIOB

[Tpu IBYX OIMHAKOBBIX TEPMOIJICKTPOJIAX M PA3IMYHBIX TEMIIEpaTypax padodero u
CBOOOJTHOTO KOHIIOB

[Ipu ABYX OJIMHAKOBBIX TEPMOIJIEKTPOIaX U OJIMHAKOBBIX TEMIIepaTypax padodero u
CBOOOJTHOTO KOHIIOB

Tepmonpeoopasosarean TCII siBasiercs:

Tepmomnapoii

MaHOMETpUYECKUM TEPMOMETPOM

+111aTUHOBBIM CONTPOTUBIIEHUEM

[TonynpOBOJHUKOBBIM COIIPOTUBIICHUEM

IIpudop, uzmepsiromuii atMmocgepHoe 1aBjIeHUE, HA3bIBACTCS:

Manometp

+bapomerp

AHEMOMET)p

Bakyymmerp

Jist u3MepeHust MeXaHUYeCKUX BeJIMYUH UCIO0JIb3YHT NIPeodpa3oBaTeiu:
JlumatomeTpuyeckue

JudnpkoMeTpudeckue

+Ten3zomerpuueckue

[Tbe30copO1IOHHbIE

YcaoBus padoThl H3MEPHUTENbHBIX NIPeo0pa3oBaTeJieil 0 CPABHEHUIO C APYTMMHU
3JIeMEHTAMH U3MePHUTeJIbHOMN Lenu:

Haubonee nerkue

+Haubonee Tsoxensie

YMEpEeHHO TsHKETbIe

OnuHaKoBBIC

BropuuHbIM pudopoM it TepMONIpeodpa3oBaTeisi CONPOTUBJICHUS SBJISETCH:
Munnuamiepmerp

MuiuBoIbTMETP

+3MepUTENBHBIA MOCT

["aneBaHOMETp
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HexpocTarkoM nmoJiynnpoBOIHHMKOBBIX TEPMOPE3HMCTOPOB 10 CPABHEHHIO €
MeTAJUIHYEeCKUMHM SBJIACTCH:

Hu3kast 4yBCTBUTEIBHOCTD

Bricokoe yienbHOE CONTPOTUBIIEHUE

+HenuuelinocTs GyHKIMH TPe0OpPa30BAHUS TEMIIEPATYP

Bonbime rabaputHbie pa3Mepsl

BropuuHbIM NpudopoM TepMonapbl SIBJIAETCH:
MarauTosIeKTpUIECKUM JIOTOMETP

+MWuIMBOJIBTMETP

["aneBanOMETp

MocT OCTOSTHHOTO TOKa

Bropuunblii npudop ais u3mepenus temmneparypsi JIIIp-66 sisasiercs:
DNEeKTPOHHBIM BOJIBTMETPOM

MocTOM NOCTOSTHHOTO TOKA

+MarauTo3JeKTPUIECKUM JIOTOMETPOM

MWIITUBOIBTMETPOM JIEKTPOMATHUTHOM CUCTEMBI

Jliis u3MepeHus JaBJIeHHUS] UCIIOJIb3YIOT:

+1Ibe303neKkTprUecKre npeodpa3zoBaTenu

DNeKTpoauTHYECKue mpeodpa3oBaTeIn

[Tonsiporpaduueckue npeodpazoBarenu

[lcuxpomeTpuueckue npeodpazoBaTesu

Cratuveckoii 00padoTKe MOABEPraeTcs CUrHAJ, MOCTYNAIONIUI OT:
W3mepurensHOro mpeodpazoBaTeis

MacmrabHoro npeoGpa3zoBatess

+¥Ycumrens

duibTpa

OCHOBHBIM TpeOOBaHUEM, PEABABJISIEMbIM K LHEeNM VISl H3MepPeHUs
HEJJICKTPUYECKUX BEJINYNH, ABJISIETCH:

Hannune macmrabHoro nmpeoOpa3zoBarelis

Haumenrpiee KonmmyecTBO JIMHUN CBA3U

+MuHUMaNTbHBIE TTOTEpU HHMOPMAITUHU TIPpH TPeoOpa3OBaAHUH
HopmupoBanHasi mOrpemHOCTh BEIXOAHOTO MpUOopa

JAunana3oH TemMnepaTtyp, u3MepsieMbIX IPU MOMOIIUA TEPMOMETPOB CONPOTUBJICHUS
COCTaBJIsIeT:

-160...+600°C

-50...+1800°C

+-200...+650°C

-180...+650°C

Kakoii 13 MeT010B H3MepeHHUs BJIAKHOCTH TPedyeT HAJTUYHUSA UCTOYHUKA
HANPSIZKeHNU S MOBBIILIEHHON YaCcTOThI?

KonaykromeTpuueckuit

JAn3IbKOMETPUYECKUN

+MeTo IUAAEKTPUUECKUX TIOTEPD

PannarmmonHslit
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I'urpomerpuveckuii mpeodpa3zoBarTesb BJAKHOCTH MPeACTaABJIsAET CO0O0Ii:

+/IBa MEAHO-YTOJIBHBIX ANEKTPOAA, BKIIFOUEHHBIX B BETBb MOCTA IIOCTOSTHHOTO TOKA
TepmopesucTop, NOMEUEHHBIN B 000JI0UKY U3 CTEKJIOBOJIOKHA ¢ HAMOTKOM MOBEPX
000J10YKH MPOBOJIHUKA U3 CEPEOPSHON TPOBOJIOKHU
EMKOCTHBIN U3MepuTeNbHbINA TpeoOpa3oBaTeib, BKIOUEHHbIN B U3MEPUTEIbHYIO

AuaroHaljib MOCTa

WNHyKTUBHBIN U3MEpPUTEIBHBIN MpeoOpa3oBaTelib, BKIIOYEHHBIA B U3MEPUTEIIbHYIO

JuaroHalib MOCTa

BoixoaHbIM NPUOOPOM NbE30COPOLMOHHOTO TUTPOMETPUYECKOT0 IPpeodpa3oBaTeisi

ABJIACTCA:

MWuUIMBOABTMETP

N3MepuTenbHbIi MOCT
MarHuTo31EKTPUIECKUI JTOTOMETP

+YHactoromep

JL1s1 onpefiesieHUs J)KUPHOCTH MOJIOKA HCIOJIB3YIOT:
Tenzomerpuueckuii mpeoOpa3oBarTeb
TepmomeTpuyeckuii mpeoOpazoBaTeib

+®0TORIIEKTPUUECKHI TpeoOpa3oBaTeib

["anpbBaHUUYECKUM TTpeoOpa3zoBaTeib

Taoauna 8 — Kpurepun ouenku ¢cGopMHUpPOBAHHOCTH KOMIIETEHLUI

Kon u Kpurepuu ornernBanust chopMUpOBAaHHOCTH KOMIICTCHIIUN
HAaMCHOBaHHE (4acTv KOMIETCHITUH)
WHJUKAaTOpa Ha 6a30BOM ypOBHE Ha MOBBIIIEHHOM YPOBHE
JOCTIDKCHUS COOTBETCTBYET OIIEHKE COOTBETCTBYET OIIEHKE COOTBETCTBYET OIICHKE
KOMIICTCHI NN «YJOBJICTBOPUTCIIEHOY «XOpOoIIO» «OTIIMYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHIINH) MaKCUMAaJILHOTO Oajiia MaKCUMAaJILHOTO Oajiia MaKCHMAaJILHOTO Oasia
N-1omnk.6 [IpaBunbHO BbIOTHEHO | [IpaBuibHO BbIMONHEHO | [IpaBUIIBHO BBIMOJHEHO
Bribupaer 50-64% TecToBBIX 65-85% TecToBBIX 86-100% TecToBBIX
CcpeacTBa 3aJaHu, CTYJEHT 3aJaHu, CTYJEHT 3aIaHUM, CTYJAEHT
U3MEpPEHUS, JIEMOHCTPHUPYET 3HAHUE MMOKAa3bIBACT 3HAHHC U JEMOHCTPHUPYET
MIPOBOJIUT MIPUHITUTIOB PAOOTHI MMOHUMaHWE TTPUHITUTIOB rIy0OKOE 3HaHUE U
U3MEPEHUS U3MEPUTEIIbHBIX paboThI UBMEPUTENLHBIX | TMOHUMaHHUE MPUHITUIIOB
AICKTPUIECKUX H npeoOpasoBarenei, npeoOpasoBartenei, paboThl U3MEPUTETBHBIX
HEAJIEKTPUUECKUX METOJIOB U CPEJICTB METOJOB U CPEJICTB npeoOpaszoBarenei,
BEJIMYMH, U3MEPECHUS U3MEPECHUS METOIOB M CPEJICTB
oOpabarbIBaeT TEXHOJIOTHYCCKUX TEXHOJIOTHYCCKUX U3MEpPEHUS
pe3yIbTaThI napameTpoB napameTpoB TEXHOJIOTHYECKHX
U3MEPEHUN U CEITBbCKOXO03SMCTBEHHOTO | CEIILCKOXO3SIUCTBECHHOTO rmapamMeTpoB

OLICHUBAET UX
MOIPEIIHOCTh

MIPOU3BOCTBA, CIIOCOOCH
BBIOMpAET CpelICTBa
U3MepeHus,
oOpabaTsiBacT
pe3ybTaThl U3MEPEHUN
1 OLICHUBAET UX
MOTPEIIHOCTb

MIPOU3BOCTBA, CIIOCOOCH
BBIOMpAET CpelICTBa
U3MepeHus,
oOpabaTsiBacT
pe3ybTaThl U3MEPEHUIN
1 OILICHUBAET UX
MOTPEIIHOCTb

CEIBbCKOXO35IICTBEHHOTO
MIPOM3BOJICTBA, CIOCOOEH
BBIOMPAET CPEACTBA
U3MEpPEHHUS,
oOpabaThIBaeT
pe3yJIbTaThl U3MEPEHUI
1 OLICHHBAET UX
MOTPEUTHOCTD

43




Moayasb 7: Opranuzanust MeTpPOJIOTHYECKOM CIyKObI

3amura n1adopaTropubix pador (3JIP)

Bonpocwt ona 3auwumor

. Korzia Bo3Hukaetr He0OX0AMMOCTb MOBEPKU?

. MeToauka noBepku (IpUHLIUAI TOBEPKH).

. Beibop oOpasnoBoro mpubdopa.

. TpeboBaHust K cxemaM IOBEPKH.

. Haznauenue rpaduxa nonpaBok. @u3nueckuil CMbICI MOIPABOK.

. AGCOIOTHAs!, OTHOCUTENbHAS, IPUBEICHHAs OTHOCUTENIbHASL OTPEIIHOCTH.

. I1o kaKkoif MOTrpemHOCTH YCTaHABIUBAIOT KJIaCC TOUHOCTU ITpubopa?

. B Kakux ciy4asix yKa3pIBaeTCs KJIaCC TOYHOCTH B IIPOLIEHTAX OT JUIMHBI IIKAJIbI?
9. M0>HO J11 MOBEPATH Cpa3y HECKOIBKO aMIIEPMETPOB U BOJIBTMETPOB?

10. Pacmingpyiite ycnoBHble 0003HAUECHUS HA IIKaJie TPUOOPOB.

11. BpeMs ycniokoeHUs IOABH>)KHOM 4acTH Nprudopa.

12. HazHaueHue KOppEKTOpa, apperupa, 3€pKajbHOM IIKaJbl, OrpaHUYUTENEH,
YCIOKOMTENEN, CHUPATIbHBIX MPY>KHH, PACTSIKEK, TOJIBECOB.

13. Yto Ha3bIBaeTCA 1IEHOM JeneHus mpubdopa?

14. YerpolicTBO M IPUHLMIT JEHCTBUS MOBEPSEMBIX U 00pa3LOBbIX TPUOOPOB.

01N LNk~ W —

Komnbrorepnoe tecrupoBanue (TCk)

Buvibepume ooun npasunvbHulll gapuanm omeema u HA3CMume KHONKY «/laneey
AppeTHnp npumMeHsieTcsi B npudopax:
C NoaBMKHOW YaCThIO, YKPEIJIEHHON Ha MOABECE
C NoaBMKHOW YaCThIO, YKPEIUJIEHHON HA OCU
+HIyKIIMOHHOW CUCTEMBI
Jloromerpax
dopmy.Jia 14 onpeaeseHnss a0COJTIOTHONH MOTPEHIHOCTH:
+ A=x—-x,

§=A-IOO%.

Xn
A

o ~—-100%.
x

A=x-x,

IlepuoauYHOCTH MOBEPKHU:

€KEMECSIYHO

€KEKBAPTAJIbHO

+€XKET0JHO

0 Mepe HaJOOHOCTH

Kuiacc TounocTH cpeacrBa usMepeHuii — 3To:

+XapaKTepUCTUKA, OTPAXKAIOIIAsl TOUHOCTHBIE BO3MOKHOCTH CPEJICTB U3MEPEHUN
JTAaHHOTO THMA
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XapaKTePUCTHKA, OTPAXKAIOIIasi BOSMOKHOCTH CPEICTBA U3MEPEHHUI U3MEPATh JaHHYIO
(bU3UYECKYIO BETUUUHY

XapaKTepUCTHKA, OTPaXKaIoIIasi BOSMOXKHOCTH CPaBHUBAThH CPEACTBA U3MEPEHUHN
XapaKTepUCTHKA, OTpaXKaroliasi BOSMOKHOCTH CPaBHUBATh (PH3UUECKHIE BETUIHHBI
Mo:HO 14 POBEPATH HECKOJIbKO aMIIePMETPOB U BOJIbTMETPOB?

na

+HeT

Jia TIpY COOTBETCTBYIOLLEH CXEME IIOBEPKU

IIpu BbIOOpE 00pa30BOIro CpeaCTBA H3MEPEHUS J0JIKHBI COOIIOAATHCH CAeAYyIoLIHne
yCJI0BHS:

+pOoJ TOKa JOJKEH COBIIaJaTh

KJIACC TOYHOCTH 00pa3ioBOTo Mprbdopa I0KEeH OBITh BBIIIIE HE MEHee 4eM B 1 pa3
BEPXHUH MpeJesl N3MEPEHUI MOXKeT ObITh OoJbIie moBepsieMoro Ha 30%

HE JIOJDKHO OBITh PABEHCTBO Pa00YMX JIMANa30HOB YacCTOT

dDopmyJia 1Jis onpeae/IeHUs OTHOCUTEIbHON MOTPEeIHOCTH:

§=A-100%.

+
Azx—xﬂ
A

o ~—-100%.
x

A=x-x,

Kaxkue npuéopsl moaiexkar rocyiapcTBeHHOM nosepke?

BCE CpPEJICTBA U3MEPEHUI

+CcpecTBa U3MEPEHUN, HAa KOTOPbIE paCIpOCTPAHAIOTCS TpeOOBaHUs 0OecTieueHUs
€IUHCTBA U3MEPEHUN B CTPaHE

HAXOJISATUECS B 00pallleHUU Ha MPEIPUSATUAX OJTHON OTPACIH

CpeICTBA U3MEPEHUH, NCIOJIb3YEMbIE ISl BBIITYCKA MUILIEBOM MPOIYKIUU
Ecau kj1acc TOUHOCTH cpeacTBa 0003HAYAETCH 3arJ1aBHOM OYKBOM, TO OH
HOPMHUpYeT:

peaes JOMyCKaeMOW NPUBEICHHON OCHOBHOM MOTPEIIHOCTH

Ipenes J0NyCKaeMOM OTHOCUTEIBHOW OCHOBHOM IOTPEITHOCTH

+1pezen JonycKkaeMoi a0CONMIOTHOM OCHOBHOM MOTPEIIHOCTH

HNmeercst BoabT™MeTp ¢ npenesom udmepenni 0...200 V. Kakoe odpa3unosoe
CpeACTBO U3MepeHuii He00X0AMMO BbIOPATH?

0...190 V
20...210 V
10...240 V
+30...220 V

" U
YciaoBHoe 0003HaYeHHne - Ha HudepodIaTEe NPHUOOPA COOTBETCTBYET:
ANEKTPOJIMHAMUYECKON cucTeMe mprudopa

ANEKTPOCTATUYECKOM cucTteMe mpudopa

+MarHuTO3JIEKTPUIECKON cucTeme npubdopa
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YcioBHOE 0003HAUEHHE i ‘ Ha nudepodaTe NpudOpa COOTBETCTBYET:
AIIEKTPOJUHAMUYECKON cUcTEME prubdopa
+3JIEKTPOMAarHUTHOM cUcTeMe pudopa
MarHUTORJIEKTPUUECKON cUcTeMe Mprodopa
-
YciaoBHoe 0003HaYeHHE J* Ha nudepodaaTre npudOOPa COOTBETCTBYET:
+3JIeKTPOAMHAMUYECKOM crucTemMe npudopa
3JIEKTPOMArHUTHOW cUCTeMe Npudopa
3JIEKTPOCTATHYECKON cucTeMe npubdopa

h]

Yeci10BHOE 0003HaYenne Lok | Ha undepodaTe NpudOpa COOTBETCTBYET:
AIIEKTPOIMHAMUYECKON CUCTEME MPUOOpa

3JIEKTPOMArHUTHOM cucTeme npudopa

+3EKTPOCTATUUECKOM crucTeMe mpubopa

Vei10BHOE 0603HaueHHe | ‘ Ha Kopmyce nmpudopa cCOOTBETCTBYeT:
+0011eMy 3aKUMY AJI1 MHOTONIPEEIbHBIX TPUOOPOB

3aKUMY JUISI COEIMHEHUS C DKPAHOM

3a)KUMY JUIS 3a3€MJICHUS

YciaoBHoe 0003HaYeHHE u = Ha Kopmyce npudopa cooTBeTCTBYeT:
o01eMy 3aKUMYy JIJI1 MHOTOITPEIeNIbHBIX PUOOPOB
+3aKUMY JUISI COEIMHEHUS C SKPAHOM
3aKUMY U1 3a3€MJICHUS
X'
YciaoBHoe 0003HaYeHHe L7 HA KOpIyce NPUOOpPa COOTBETCTBYET:
o011eMy 3aKUMY JIJI1 MHOTOITPEIeNIbHBIX PUOOPOB
3aKUMY U1 COEIMHEHUS C DKPAHOM
t3aKUMY UL 3a3€MJICHUS

YciaoBHoe 0003HaYeHHE Ha nudepodaaTe MpuOOPa COOTBETCTBYET TOMY, YTO:
+HU3MEPUTEIIbHAS LIETh U30JIMPOBAaHA OT KOpITyca U HCIbITaHa HalpspKeHUueM 2 kB
KJIACC TOYHOCTH Ipudopa 2

U3MEPUTENBHBIN IPUOOpP UMEET 2 mpejiena n3MEepeHus

YcioBnoe oGo3nauenne . Ha undepodIaTe IPUOOPA COOTBETCTBYET TOMY, YTO:
U3MEPUTENBbHAS LIETh U30JIMPOBaHa OT KOPIyca U UCIIbITaHa HalpshkeHnem 2 kB
+Kacc TouHocTH npudopa 2,0

U3MEpUTETBHBIN MpuOop uMeeT 2 mpesena u3MepeHust

Kaace TounocTu npudopa — 3t1o:

+0O000111eHHAs XapaKTEPUCTHKA, ONpeesieMast IpeIesiaMy JOITyCKaeMbIX OCHOBHBIX U
JIOTIOJIHUTENIbHBIX MOTPEIIHOCTEH

[IpenenbHOE 3HAUEHNE IPUBEICHHON OTHOCUTEIIBHOM MMOTPENTHOCTH
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[TpenenbHOE 3HaYE€HNE OTHOCUTEIBHOM MOTPEIIHOCTH
YcpenHeHHOe 3Ha4€HHE OTHOCUTENIBHOM NOTPEIIHOCTH

2,0
YcioBHoe oGo3nauenne . Ha undepodIaTe NPUOOPA COOTBETCTBYET TOMY, YTO:
+Hopmupyercs npenen 10nycKkaeMon NPUBEAEHHON OCHOBHOW MOTPENTHOCTH
HopmupyeTcs mpenen gomyckaeMon aOCOMOTHONW OCHOBHOM MOTPEITHOCTH
Hopmupyercs npenen nomnyckaeMold OTHOCUTEIBHON OCHOBHOM IOTPEIIHOCTH
YcaoBHoe o003HaveHne «B» Ha nudepodIaTe NpudOpa COOTBETCTBYET TOMY, YTO:
Hopmupyercs npenen nomyckaemMoi NpuBeACHHOW OCHOBHOM MOTPENTHOCTH
+Hopmupyercs npezaen qomyckaemMoi abCOIFOTHOM OCHOBHOM MOIPEIIHOCTH
Hopmupyercs npenesn 10nyckaeMoi OTHOCUTEIBHOM OCHOBHOW MOTPELIHOCTH

Beeoume c Krasuamypbvl Baw eapuann omeema u Has)cmume KHONKy «Omeemumuy

YciaoBHoe 0003HaYEHHE Ha uudepodaare npudOpa COOTBETCTBYET TOMY, YTO:
Hopmupyercs npenen nqomyckaeMon NpUBEACHHON OCHOBHOM ITOTPEIIHOCTH

YciaoBHOE 0003HAUEHM e Ha nu@epodaaTe npudbopa COOTBETCTBYET TOMY, YTO:
Hopmupyercs npenen nomyckaeMond OTHOCUTEIBHON OCHOBHOM IOTPEIIHOCTH

Ta6auna 9 — Kpurepun oneHkH c)OPMUPOBAHHOCTH KOMIIETEHIUH

Kon u Kputepuu oniennBanust chopMrUpOBaHHOCTH KOMIIETEHIIUN
HAaMCHOBaHHE (4acTv KOMIIETCHITHH)
WHIUKaTOpa Ha 0a30BOM YpOBHE Ha TIOBBIIIEHHOM YPOBHE
AOCTUAKCHHUA COOTBETCTBYECT OLICHKE COOTBETCTBYCT OLICHKE COOTBETCTBYCT OLICHKE
KOMIICTCHI NN «YIOBJICTBOPUTCIILHO» «XOPOILIO» «OTJIMYHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMITIETEHITUH ) MaKCHMaJILHOTO Oamnna MaKCHUMAaJILHOTO Oajiia MaKCHMaJILHOT'O Oaiia
WJ-1omnk-6 CTyJeHT JEeMOHCTpH- CryneHT moka3bIBaeT CTyaeHT NeMOHCTpH-
Bri6upaer pYyeT 3HaHHE OCHOBHBIX 3HaHUE U TIOHUMaHUE pyerT rirybokoe 3HaHUE U
cpeiacTBa MOJIOKCHUW OpTaHMU3a- | OCHOBHBIX IMOJIOKCHHIA MMOHMMAaHUE OCHOBHBIX
U3MEpeHus, LMY METPOJIOTUYECKUX | OpraHu3aluy METpOoJIo- MOJIO’KEHU OpraHu3a-
MIPOBOJIUT CITy k0, METOJIOJIOTUU M | TUYECKUX CITYKO, METO- IIUU METPOJIOTUYECKUX
U3MEpEHUs MIpaBWJI IPOBECHHUE JIOJIOTUU U TPABWJ NMPO- | CIY»KO, METOJIOJIOTUN U
SJEKTPUYECKUX U | TOBEPOK U3MEPUTENIb- | BEICHHE MOBEPOK U3MeE- MpaBUJI IPOBEICHHE
HERJIEKTPUYECKUX | HBIX MPUOOPOB, CIIOCO- | PHUTEIBHBIX NIPUOOPOB, | MOBEPOK U3MEPUTEIHHBIX
BEJIMYHH, OeH cobupaTh MoBepoy- | CHocoOeH ¢ JOCTaTO4YHO | MpHOOPOB, CLIOCOOEH ¢
oOpabatbIBaeT HBIE CXEMBbI, IPOBOJIUT BBICOKOH J0JIeif caMO- | BBICOKHM YPOBHEM CaMo-
pe3yabTaTh MOBEPKY, BhIOUpaeT CTOSATEIHLHOCTH COOUPAThH | CTOSTEIBHOCTH COOMPATh

U3MEPEHUN U
OLCHHUBACT UX
MOTPEIIHOCTh

CpeICTBA U3MEPEHUS,
MPpOBOAUT U3MCPCHUA
ANEKTPUUYECKUX U
HEAJIEKTPUUECKUX
BEJIMYUH,
oOpabarbIBaeT
pe3yJIbTaThl U3MEPEHUI
U OLICHUBACT UX
MOTPEIIHOCTh

MTOBEPOYHBIE CXEMBI,
MIPOBOJMT MOBEPKY, BbI-
OupaeT cpeacTBa u3Me-
pEHUS, IPOBOUT U3MeE-
pEeHUS DIIEKTPUUECKUX U
HEDJICKTPUIECKUX
BEJIMYMH, 00pabaThIiBaeT
pe3ybTaThl U3MEPEHUI
1 OLIEHHBAET UX
MOTPEIIHOCTh

MTOBEPOYHBIE CXEMBI,
MIPOBOJMT MOBEPKY, BbI-
OupaeT cpeAcTBa U3Me-
pEeHUs, POBOTUT H3MeE-
PEHUS DTIEKTPUUECKUX U
HEDJICKTPUIECKUX BEIH-
YuH, 0O0pabaTeIBaeT
pe3yJIbTaThl U3MEPEHUI
U OLICHHBAET UX
MOTPEUTHOCTD
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Moayasb 8: Ctanaapruzanus u ceprugurkanus

Komnbrorepnoe tecrupoBanue (TCk)

Buvibepume ooun npasunvbHblli gapuarnm omeema u HAdCMume KHONKY «/laneey
OaHHUM M3 OCHOBHBIX IPUHIHUIIOB CTAHAAPTH3aLMH, YcTaHOBJeHHBIX B 'OCT P
1.0-2004, sBasiercs:
3aKpBITOCTh UH(GOPMAIIMH TI0 CTaHJaApPTaM
+100pOBOJIBHOCTH TPUMEHEHUS CTAaHIAPTOB
0053aTEIHLHOCTD MPUMEHEHHUS CTaHIaPTOB BO Bcex cepax
HEO0053aTeIbHOCTh JOCTHKEHHSI KOHCEHCYCa BCEX 3aMHTEPECOBAHHBIX CTOPOH MpHU
pa3paboTKe cTaHaapTa
Bp100p onITUMAJILHOI0 YK CJIA PA3HOBUAHOCTEH NPOAYKIMH, IPOLECCOB H YCJIYT,
3HAYEeHUIl UX NapaMeTPOB U Pa3MepOB HA3bIBACTCH:

Kiaccudukauen

+yHuduxanuen

uneHTugukanuein

arperaTupoBaHHEM

MeTtoa cTanaapTH3alMi, YCTAHABJIMBAKOIIMNA TUIIOBbIe KOHCTPYKTHUBHbIC M
TEXHOJOTHYeCKHEe PelIeHNsl, HA3bIBACTCH:

KJaccuduxanus

yHUDUKAIHSA

arperaTupoBaHKe

+TUIIH3AL

K meroaam cranpapruszanuu HE oTrHocuTCs:

arperaTupoBaHUE

CUMITTU(UKATITIS

yHopsiioueHue 00bEKTOB

+CINYCHUEC

Co3nanmne MalvH, NpuOOPOB M 000PYAOBAHMS U3 OTEJIbHBIX YHH(PUIMPOBAHHBIX
y3J10B, MHOTOKPATHO MCIIOJIb3YEeMbIX IIPU CO3AAHUM PA3JIHYHBIX H31CJIUMH,
HA3bIBACTCH:

+arperaTupoBaHUEM

cuMIUTHUKaIuen

KOMIUICKCHOM CTaHIapTU3aluen

yHUUKAIIEH

Metoa cTanxapTH3alluM, 3aKJII0YAIOIIUICH B YMEHbIICHUN KOJIUYECTBA TUIIOB MJIH
APYTMX Pa3HOBUAHOCTEH U31eJMH 10 YMCJIa, JOCTATOYHOIO AJIs1 YA0BJIETBOPEHUA
CYyHIeCTBYIOIIMX B JaHHOE BpeMsl OTPeOHOCTell, HA3bIBAETCH:
arperaTupoOBaHUEM

+cumrunukanen

KOMIUIEKCHOM CTaHIapTU3aLUEN

yHUpUKaIeH

Kakoit HOpMaTHBHBIH JOKYMEHT SIBJISIETCH 00513aTeJIbHBIM /1JI51 BHINIOJIHEHHUS HA
Bceil Teppuropun P®, Bcemu rpa:xkaanamu?

+1'ocymapcTBEHHBIN CTaHAAPT
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TexHuyeckue ycioBus

PykoBonsdmmii JOKyMeHT

Cranpmapt npeanpusTus

OtpacinieBoit cranaapT

Yro siBJIsIeTCH HOPMATHBHO-TeXHH4YeCKUM AoKkymenTom (HT/I)?

HT/] - 570 10KyMEHT, yCTaHABIMBAIOLUH TPeOOBaHUS OPraHU3aIMOHHO-METOAMYECKOTO
U OOLIETEXHUYECKOTO XapakTepa

HT/I - nokymeHT, ycTaHaBIUBAIOIIUM TpeOOBaHMS K IPyIIaM OJHOPOIHOMN MPOTyKIIHH,
o0ecreunBaronIni pa3paboTKy U MPUMEHEHUE, pa3pabO0TaHHbIN B yCTAHOBICHHOM
MOPSAJIKE U YTBEPKIACHHBIA KOMIIETEHTHBIM OPraHOM

HTJI - nokymMeHT, ycTaHAaBIUBAIOIINIA TPEOOBaHUS K KOHKPETHON TIPOYKITUH,
pa3pabOTaHHBIN B YCTAHOBJICHHOM TOPSIIKE M YTBEPKIACHHBIM KOMIIETCHTHBIM OPTaHOM
HTJI — nokymeHT, ycTaHaBIUBAIOLIUI TpeOOBAaHUSA K TPpyIIIaM OJHOPOIHOM MPOTYKIUH,
B HEOOXOJIUMBIX CIydYasiX K KOHKPETHOW MPOIyKIIMH, paBuia 00eCIeUnBaIOIINE
pa3paboTKy, TPOU3BOICTBO U MIPUMEHEHNE, a TAKXKE TPEOOBAHUS K HHBIM 00bEKTaM
CTaHJapTU3alluu pa3pab0TaHHBIN B YCTAHOBJIEHHOM TMOPSIKE U YTBEPXKICHHBIM
KOMIIETEHTHBIM OpPraHOM

+HT/] - 1oOKyMEeHT yCTaHaBIMBAIOLIMNA KOMILIEKC HOPM, MPaBUJI, TpeOOBaHUI
00s13aTENBHBIX JJIs UCIIOJTHEHHS B OMPECICHHBIX 00IacTsIX NeATeIbHOCTH
pa3pabOTaHHBIN B YCTAHOBJICHHOM MOPSIIKE U YTBEPKACHHBIM KOMIIETEHTHBIM OPTraHOM
Kaxoii HopmaTtuBHo-TexHudeckuid fokymenT (HT /1) siBasiercsa crangaprom?
Cranpapr - ato HT/I, ycTaHaB/IMBarOIINil KOMIUIEKC HOPM, ITpaBuIl, TpEOOBaHUI
00s13aTeNIbHBIX JJIsI UICIIOJIHEHUS B ONPEIEICHHBIX 00JacTAX AEATEIbHOCTH
pa3pabOTaHHBIN B YCTAHOBIICHHOM MOPSAJIKE U YTBEPKACHHBIN KOMIIETEHTHBIM OpTraHOM
+Cranpaapt - 3tro HT/I, ycTanaBiauBaromuii TpeOOBaHMs K TpynnaM OJHOPOIHON
MPOAYKIIUHU, B HEOOXOJIUMBIX CIydasiX K KOHKPETHOW MPOyKIIUH, PaBUiIa
obecrnieynBaronue pa3padoTKy, IPOU3BOJICTBO U IPUMEHEHHE, a TaK)Ke TPEOOBaHUSI K
UHBIM 00BEKTaM CTaHJApPTU3ALUU Pa3pabOTaHHbIN B YCTAaHOBIEHHOM MOPSIKE U
YTBEPKICHHBINA KOMIIETEHTHBIM OpPTraHOM

Crannpapr - ato HT/I, ycTanapnuBaromuii TpeboBaHus K KOHKPETHOW MPOAYKITUH,
pa3pabOTaHHBIN B YCTAHOBJICHHOM MOPSIIKE U YTBEPKIACHHBIM KOMIIETEHTHBIM OPTaHOM
Crangapt - HT/I, ycTanaBnuBaromuii TpeOOBaHUS OPraHU3allMOHHO-METOJUIECKOTO U
0OIIETEXHMYECKOTO XapaKTepa

Crangapt - ato HT/I, ycranaBnuBatonuii TpeOOBaHUs K TPYIIIaM OJHOPOIHON
OPOAYKIMH, 00ECTIEUNBAIOIINIA pa3pabOTKy U MPUMEHEHHE, pa3pabOTaHHBIN B
YCTAHOBJIEHHOM MOPSIAKE U YTBEPKIACHHBIN KOMIIETEHTHBIM OPTaHOM

Kaxoii HopmaTuBHO-TexHU4YecKkuid 10KyMeHT (HT/I) siBiisieTcs TeXHUYECKMMH
ycaoBusimu (TY)?

TV - sto HT/I, ycranaBnuBaromuii KOMIIJIEKC HOPM, MPaBUJl, TpeOOBaHUM 003aTEIBHBIX
JUTSI ICTIOJTHEHUS B ONIPEICIICHHBIX 00JIaCTAX ACSITEIBHOCTU. Pa3pabOTaHHBIN B
YCTAHOBJIEHHOM MOPSIAKE U YTBEPKIACHHBIN KOMIETECHTHBIM OPTaHOM

TV -sto HT/l, ycTanaBnuBaromuii Tpe00OBaHUS K rpynnaM OAHOPOIHOM MPOIYKIINH, B
HEOOXOMMBIX CIIy4asiX K KOHKPETHOM MPOAYKIIMH, MpaBUiia 00eCIEeUnBaIOIINE
pa3paboTKy, TPOU3BOJICTBO U MPUMEHEHHUE, a TAK)KEe TPEOOBAHUS K UHBIM 00BEKTaM
CTaHJapTU3alluu pa3pab0TaHHBIN B YCTAHOBJICHHOM TMOPSIKE U YTBEPXKICHHBIM
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KOMIIETEHTHBIM OPraHOM
+TV - sto HT/l ycranaBnuBaroniuii TpeOOBaHUS K KOHKPETHON MPOAYKIIUH,
pa3paboTaHHBIN B YCTAHOBJIICHHOM MOPSJIKE U YTBEPKACHHBIN KOMIIETEHTHBIM OpTraHOM
TV -aro HT/, yctanaBnuparomuii TpeOOBaHUS OpraHU3allMOHHO-METOJUYECKOTO U
00IIETEeXHUYECKOT0 XapakTepa

TVY- 310 HT/I, ycTanapnuBaromuii TpeboBaHUs K TpyniaM OJHOPOTHON MTPOIYKITUH,
o0ecreunBaronnil pa3paboTKy U MPUMEHEHHE, pa3pabOoTaHHbIN B YCTAHOBIEHHOM
MOPSZIKE Y YTBEPIKIACHHBIA KOMIIETEHTHBIM OPraHOM

Kaxoii HopmaTtuBHo-TexHudecknid 1okyMeHT(HT/I) siBasieTcss pyxkoBoasiiium
noxkymenrom (P1)?

PJI — HT]I, ycranaBauBarouuii KOMIUIEKC HOPM, ITpaBuJl, TpeOOBaHUN 00513aTEIIbHBIX
JUTSl UICTIOJTHEHUS B ONIPEIENIEHHBIX 00JIaCTAX ACSITENbHOCTH, pa3pabOTaHHBIN B
YCTAHOBJIEHHOM MOPSIAKE U YTBEPKIACHHBIN KOMIETEHTHBIM OPTaHOM

PJI — HT/I, ycranaBnuBatomuii TpeOOBaHUS K TPYIIIIaM OJHOPOIHON MPOTYKIIUH, B
HEOOXOIMMBIX CIIy4asiX K KOHKPETHOM MPOAYKIINH, TpaBuUiia 00eCIeuynBaroIIme
pa3paboTKy, MPOU3BOJICTBO U MPUMEHEHHUE, a TaKkKe TPeOOBaHUS K HHBIM 00BbEeKTaM
CTaHJapTU3aluu pa3pab0TaHHBIN B YCTAHOBICHHOM MOPSJKE U YTBEPKICHHBIMI
KOMIIETEHTHBIM OPTaHOM

PJI — HT/I, ycranaBnuBarouuii TpeOOBaHUS K KOHKPETHOM MPOYKIIMH, pa3pabOTaHHBIH
B YCTAHOBJICHHOM IOPSJIKE U YTBEPKICHHBIA KOMIIETEHTHBIM OPraHOM

+P]1 - aro HT/I, ycTanaBnuBaromuii TpeO0BaHUsS OPraHN3allMOHHO-METOJUYECKOTO U
0OIIETEeXHUYECKOT0 XapaKkTepa

P/I - aro HT/I, ycTanaBiauBaromuii TpeOOBaHM K TpyniaM OJHOPOIHON NPOAYyKIUH,
o0ecreunBarONIMi pa3paboTKy U MPUMEHEHUE, Pa3paboTaHHbIN B YCTAHOBICHHOM
MOPSJIKE U YTBEPKIACHHBIA KOMIIETEHTHBIM OPraHOM

Yro Ha3pIBaeTCH u3aeauemM?

+Pe3ynbTat paboThl MPOU3BOJACTBEHHOTO MPEANPUSITHS, XapaKTEPU3YIOIIUICS
JTACKPETHOW BETMUYMHOM, UICUUCIIIEMOM B IITYKaX, YK3EMIUISIPaX U APYTUX CUETHBIX
EIUHULIAX

Pesynbrar paboThl MPOM3BOJCTBEHHOTO MPEANPUATHS, XapAKTEPU3YyEMBI HETIPEPHIBHOM
BEJIMYMHOM, UCYUCIISIEMON B KUJIOTpaMMax, JUTPax, METPax, KBaJIpaTHBIX U KyOHMUEeCKUX
METpax U T.J.

Pesynbrar paboThl MPOU3BOACTBEHHOTO MPEANPHUATHS, XapaKTEPUIYIOITUICS
JACKPETHOW BEJIMYUHOM, UCUUCIIIEMOM B KWJIOTPaMMax, JINTPAaX, METPax, KBaAPaTHBIX U
KyOMYEeCKUX METpax | T.1.

Pesynbrar paboThl MPOM3BOACTBEHHOTO MIPEANPUATHS, XapAKTEPUIYIOITUHCS
HETIPEPHIBHON BEJIMUMHOM, UCUUCIISIEMON B IITYKAX, SK3EMIUIAPAX U IPYTUX CYETHBIX
€IUHHIIAX

Pe3ynbTaT paboThl TPOU3BOICTBEHHOTO MPEANPUATHUS, XapaAKTEPUIYIOIIHUICS
JHUCKPETHOU U HENPEPHIBHON BEIUUYUHOM, UCUUCIISIEMON B CUETHBIX €IUHUIAX

Yro Ha3bIBaeTCS MPOAYKTOM?

Pesynbrar paboThl MPOU3BOICTBEHHOTO MIPEANPUATHS, XapaAKTEPUIYIOUTUICS
JIUCKPETHOW BEJIMYMHOW, UCUUCIIIEMOM B IITYKaX, YK3EMIULIPAX U APYTUX CUETHBIX
EIUHULIAX

+Pe3ynbTatr paboThl MPOU3BOICTBEHHOTO MPEAPHUITHS, XapaKTePU3yEeMbIi
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HEIMPEPHIBHON BETMUYMHOMN, UCUUCIISIEMON B KUJIOTpaMMax, JTUTpax, METpax, KBaJpaTHbIX
U KyOUYeCcKuX MeTpax u T.1.

Pe3ynbTaT paboThl MPOU3BOJACTBEHHOTO MIPEANPUATHUS, XapaKTePU3yOIIUNUCS
JUCKPETHOM BEIUYMHOM, UCUUCIISIEMON B KUJIOTpaMMaXx, JIUTpax, MeTpax, KBaApaTHbIX U
KyOWYeCcKuX MeTpax u T.1.

Pesynbrar paboThl MPOU3BOICTBEHHOTO MPEANPHUATHS, XapaAKTEPUIYOUTUICS
HEIPEPHIBHON BEIMYMHOMN, UCUUCIISIEMON B IITYKaX, SK3EMIUISIpaX U IPYTUX CYETHBIX
€AUHULIAX

Pesynbrar paboThl MPOU3BOICTBEHHOTO MPEANPUATHS, XapaAKTEPUIYOUTUICS
JIUCKPETHOW Y HEMPEPHIBHON BEJITUMUYUHOM, UCUUCIISIEMON B CUETHBIX €IMHHIAX

Yro onpenensier kKaTeropus cranaapra’?

B03MO0XXHOCTB €ro nmpuMeHeHus

+Cdepy ero nercTBus

HeobxonumocTh

Hayunyro HOBU3HY

KommieTreHTHOCTD

MamuHbI MeJIKOCEPUITHOT0 MPOU3BOICTBA SABJISIOTCH 00bEeKTOM:
roCyapCTBEHHOM CTaHAApTU3ALUN

+0TpacieBoy CTaHIapTU3alUuN

CTaHJapTU3alUU IPEAIPUATUN

MEKIyHApOJIHOW CTaHAAPTU3ALUN

YnpasieHue npou3BOACTBOM SIBJISIETCH 00bEKTOM:

rOoCyJIapCTBEHHOM CTaHAapTU3ALINHU

OTpacJICBOM CTaHAapTU3ALUU

MEKyHApOJIHOW CTaHAAPTU3ALUN

+CcTaHAapTU3aLNUN PEANPUATHI

Yro o003HauaeT aurTepa """ B 0003HAYEHNH I'OCYAAPCTBEHHOI0 CTaHAapTa?
+CTanaapT yCTaHaBIMBAET TPEOOBAHUS K MPOAYKITUH, ITOCTABIIEMON Ha IKCIIOPT
Cranmapt ycTaHaBJIMBaeT TPEOOBAHUS K MIPOAYKIIUH, BBIITYCKAEMOU 1J11 BHYTPEHHETO
pBIHKA

Cranmapt ycTaHaBJIMBAET TPEOOBAHUS K ITPOIYKIIMH, BBIITYCKAEMOM KaK JJIst
BHYTPEHHETO PbIHKA, TaK U HA SKCIOPT

K cranpapty neicTBYIOT SKCHOPTHBIE JOTIOJHEHUS

N3penus, BeIITyCKaeMbI€ 110 JAHHOMY CTaHIAPTY, OCTABISAIOTCS TOJIBKO HA aTOMHBIE
CTaHLIUH

Yro o603Hauaer urepa "E" B 0003HaYeHUN rOCYyIaPCTBEHHOI0 CTaHAapTa?
CrangapT ycTaHaBIUBAET TPEOOBAHMS K TIPOYKIIUH, TIOCTABIISIEMON Ha SKCIIOPT
CrangapT ycTaHAaBIMBAET TPEOOBAHMS K TIPOYKIIMHU, BBIITYCKAEMOM /I BHYTPEHHETO
pBIHKA

+CTaHaapT yCTaHABIMBAET TPEOOBAHUS K MPOAYKITH, BBITYCKAEMOU KaK IS
BHYTPEHHETO PbIHKA, TaK U HAa 3KCIIOPT

K crangapty nelcTBYIOT SKCIOPTHBIE JOTIOJHEHUS

N3nenus, BeITyCKaeMbI€ 1O JAHHOMY CTaHJAPTy, MOCTABISIOTCS TOJIBKO HA aTOMHBIE
CTaHIIUH
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Yro o003HauaeT auTepa "A' B 0003HAYEHUM TOCYIAPCTBEHHOT0 CTaHAapTa?
CraHgapT ycTaHaBIUBAET TPEOOBAHMS K TIPOIYKITUH, TIOCTABIIIEMON Ha SKCTIOPT
Cranmapt ycTaHaBJIMBaeT TPEOOBAHUS K IPOAYKIIUH, BBIITYCKAEMOM 111 BHYTPEHHETO
pBIHKA

Cranmapt ycTaHaBJIMBaET TPEOOBAHUS K IIPOIYKIIMH, BBITYCKAEMOM KaK JJist
BHYTPEHHETO PbIHKA, TaK U HA SKCIOPT

K cranpapty nelcTBYIOT SKCHOPTHBIE JOTIOJHEHUS

+M3nenus, BBIITYCKAaEMBbIE IO TAHHOMY CTaHAAPTY, OCTABIISIOTCSA TOJIBKO Ha aTOMHBIE
CTaHLIUU

Yro ob603Hauaer gqurepbl "I/ B 0003HAYEHUH ITOCYJAPCTBEHHOI0 CTaHAApTA?
CrangapT ycTaHaBIMBAET TPEOOBAHMS K TIPOYKIIUH, TIOCTABIISIEMON Ha SKCIIOPT
CraHgapT ycTaHABIMBAET TPEOOBAHMS K TIPOYKIIMHU, BBIITYCKAEMOM NI BHYTPEHHETO
pBIHKA

CrangapT ycTaHaBIMBAeT TPEOOBAHMS K TIPOIYKITUH, BBIITYCKAEMOU KakK IS
BHYTPEHHETO PbIHKA, TAK U HA SKCIIOPT

+K crangapTty A€HCTBYIOT 3KCIIOPTHBIE JTOTIOTHEHUS

N3penus, BeITyCKaeMbI€ 10 JAHHOMY CTaHIAPTY, MOCTABJISIOTCS TOJIBKO HA ATOMHBIE
CTaHIIUU

Ha xakue BUIBI Pa3/IM4aOT CTAHAAPTHI B 3aBUCUMOCTH OT CPOKOB JeHCTBUSA?
+be3 orpannyeHus cpoka IeUCTBUSA U C OTPAHUYEHHBIM CPOKOM AEHCTBUS

Bce ctangapTel IMEIOT OrpaHUYEHHBIN CPOK JIEUCTBHUS

Bce crangapTel HE UMEIOT OTpaHUYEHUS CPOKA JEHUCTBUS

Korna npoBoasit npoBepky cranjgapra?

+B cooTBeTcTBUM CO CpOKaMH, YKa3aHHBIMHU B MH(GOPMAIIMOHHBIX TAHHBIX CTaHJIApTa,
HO HE IMO3HEE YEeM Yepe3 KaxKble S5 JIeT

B cooTBeTcTBUU CO CpoKaMH, yKa3aHHBIMHU B MH(GOPMAIIMOHHBIX TaHHBIX CTaHIApTa, HO
HE MO3/IHEee yeM yepe3 Kaxpie 10 jet

Kaxnpie 10 et nericTBus craHmapra

Yepes Kaxaplil TOJ IEUCTBUS CTAaHAAPTA

[To Mepe HeoOXoauMOCTH

Kak pacuindposbiBaercas UYC?

Esxemecsiunbli HHPOPMAIMOHHBIN yKa3aTelb OTPACIIEBBIX CTAaHAAPTOB
+ExeMecsauHbIil ”HPOPMAaIIMOHHBIN yKa3aTelb TOCYIapCTBEHHbBIX CTAHIapTOB
ExeMecstanblii ”HOPMAIMOHHBIN yKa3aTeIh TEXHUUECKUX YCIOBUN

Esxxemecsiunbiii HHQOpPMAITMOHHBIN yKa3aTelb HOPMAaTUBHO-TEXHUYECKHUX JJOKYMEHTOB
Esxxemecsiunbiii nHQOpMAIIMOHHBIN yKa3aTeIb U3MEHEHUW, BHECECHHBIX B CTAH/IAPTHI
Kaxkum cumBoJsioM 0003HavaeTcs pasaea ykazareis ""['ocyrapcTBeHHbIe
crangaptbel PO®" B KI'C?

[TpormcHo¥ OyKBO# pycckoro andaBuTa

Pumckumu nudpamu

+3armaBHON OYKBO# pycckoro andaBurta

Apabckumu nudpamu ot 0 10 9

3arnaBHbIMU OyKBaMU JaTUHCKOTO angaBuTa

Yro 0003HAYAET CUMBOJI «*)», 0TMEYAK LUl HOMEP CTAHAAPTA B yKa3areJe
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"T'ocypapcTBeHHbIE cTAHAAPTHI PD"?

+B [1aHHBIN CTaHIAPT BHECEHO U3MEHEHUE

Cranmapt 3aMEHEH WM OTMEHEH B 4acTAX

HoBblil cTaniapT, KOTOPOMY MIPUCBOEHO 0003HAYEHUE OTMEHEHHOIO
Cranmapt ObUT OTMEHEH, HO OISITh BBEJICH B JICUCTBUE

Crangapt nocsie npoBepKU OCTaJICSI HEM3MEHEHHBIM

Yro 0003HAYAET CUMBOJI «***), 0OTMeYaKIINI HOMEP CTAHAAPTA B YKa3aTeJie
"T'ocypapcTBeHHbIe cTAaHAAPTHI PD"?

B nanHbIM cTaHAApT BHECEHO U3MEHEHHE

Cranmapt 3aMEHEH WM OTMEHEH B 4acTsAX

HoBslit cTanmapT, KOTOPOMY IMIPUCBOEHO 0003HAYECHHUE OTMEHEHHOTO
+BHOBb yTBEpK/ICHHBIM CTAHAAPT MOTYYHUII HOMEP PaHEE OTMEHEHHOTO
Cranmapt nocjue NpoBEPKU OCTAJICA HEM3MEHEHHBIM

Yro 0003HaYaET CHMBOJI «**)», 0TMEeYalOIIUil HOMepP CTAHIAPTA B yKa3areJie
"T"'ocypapcTBeHHbIEe cTAaHAAPTHI PD"?

B naHHBIN cTaHIapT BHECEHO U3MEHEHUE

+CTaHaapT 3aMEeHEeH WK OTMEHEH B 4acTsIX

HoBblii cTaniapT, KOTOPOMY IMIPUCBOEHO 0003HAYEHHE OTMEHEHHOTO
Crangapt ObUT OTMEHEH, HO OMSTh BBEJICH B JICHCTBUE

Crangapt nocsie npoBepKU OCTaJICS HEM3MEHEHHBIM

Kakumu cuMBoJIaMHi 0003HAYAIOTCS KJIACC U IPYIIIIA YKa3aTe I
"T'ocynapcrBeHHbie ctanaapTol PO" B KI'C?

3arnaBHOM OYKBOI pycckoro ajdaBurta

[TponucHo# OyKkBO# pycckoro andaBuTa

Pumckumu nudpamu

+Apabckumu rudpamu ot 0 10 9

3ariaBHBIMU OyKBamMH JATHHCKOTO angaBuTa

Kaknmu cumMBo/iaMu 0003HAYAKOTCS pa3feli, TPyNNa v NOArPyNnia yka3areyus
"T'ocynapcrBeHnblie ctanaaptbel PO" B OKC?

3arnaBHOM OYKBOI pycckoro aiagaBura

[IponucHo# OyKBOI pyccKoro ajigaBura

Pumckumu nudpamu

+Apabckumu udpamu ot 0 10 9

3arnaBHbIMU OyKBaMU JaTUHCKOTO andaBuTa

Buibepume neckonvko npasunbHulx 6apuanmos omeema u Haxcmume KHONKy «/lanee»
eau crangapTuzaumm:

+¥YcranoBneHue o0a3aTeNbHBIX HOPM U TpeboBanuii (33%)

YcraHoBneHne 00513aTENbHBIX HOPM

+¥YcTpaHeHue TEXHUUECKUX 0apbepoB B MEKyHapoaHOU Toprosie (33%)
PernamenTupoBaHue BBITyCKaEMON IPOIYKIIUU

+¥YcTpaHeHue pa3nuuuid pyu BhITYCKE OJHOPOAHON npoaykuuu (33%)

EaHunsl pu3n4ecKuX BeJIUYUH SBJIAIOTCH 00bEKTOM...

+MexTyHapoAHo! ctanaaptuzanuu (50%)

OTpacJIEBOM CTaHAAPTU3ALUU
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+rocynapcTBeHHOM ctannaptuzauuu (50%)
CTaHJapTU3aLUU TPENITPUATAN
Beeoume c knasuamypui 6aws 6apuanm omeema u Haxcmume KHONKy « Omeemunb »

Cko0JbKO pa3paﬁoTaH0 MEKOTPACJIEBBIX CUCTEM CTaHI[apTOB?

30

Ha ckoJybKk0 rpyni nmoapasaejasieTcs Ka)K)Z[bIﬁ KJIacC CTaHAApPTOB B COOTBETCTBUMA C

KI'C?
10

Kak pacumngpossbiBaercsa KI'C?
Krnaccudukarop rocyaapcTBeHHBIX CTaHAAPTOB
Kaxk pacmiugposbiBaercs OKC?
Ob6mepoccuiickuii Kiaccu(puKaTop CTaHIAPTOB

Taboauna 10 — Kpurepuu oueHku cpopMUPOBAHHOCTH KOMIIETEHIIM A

Koo n
HauMEHOBaHHUE
WHIUKaTOpa
JIOCTHKCHHUS
KOMITETCHIIUN
(uactn
KOMITETCHITIH )

Kputepuu ouennBanus chopMrUpoBaHHOCTH KOMIETEHIIUN

(4acTv KOMIETEHIUN)

Ha 0a30BOM ypOBHE

Ha TOBBIIICHHOM YPOBHE

COOTBETCTBYET OIICHKE
«YIIOBJICTBOPUTEITHHOY
50-64% ot
MaKCHUMaJILHOro 0aja

COOTBETCTBYET OIICHKE
«XOPOIIIO»
65-85% ot

MaKCUMaJILHOro 0ajia

COOTBETCTBYET OIICHKE
«OTJINYHO»
86-100% ot
MaKCHMAaJILHOT'O Oaia

NI-lonk-6
Bri6upaer
CpencTBa
U3MEepeHus,
MIPOBOMT
U3MEpEHUs
ANEKTPUUIECKUX U
HERJIEKTPUUYECKUX
BEJIMYMH,
obpabaThIBaeT
PE3YNBTATHI
U3MEPEHUN U
OIICHHUBAET UX
MOTPEIIHOCTh

[IpaBUIBHO BBIIIOJIHEHO
50-64% TecTOBBIX
3aJjaHUl, CTYJEHT

JIEMOHCTPHUPYET 3HAHUE

LeiaeH u 3agad
CTaHJIapTU3all1H,
KaTeropuil U BUI0OB
CTaHJIapTOB, METOJIOB
CTaHJapTU3alUH,
OCHOBHBIX MMOI0KEHHH,
BUJIOB CepTUPUKAIINHY,
3HAaKOB COOTBETCTBHS
cucTeM 00sI3aTeIIbHOM
cepTuduKaImm,
crocoOeH BbIOMpaeT
CpeICTBAa U3MEPEHUS,
oOpabaTsiBacT
pe3ybTaThl U3MEPEHUIN
M OIICHHUBACT UX
MOTPEIIHOCTh

[IpaBUIBHO BBIIOJIHEHO
65-85% TecTOBBIX
3aJJaHU, CTYJEHT

ITOKa3bIBACT 3HAHUE U
MMOHUMAaHUE IIeeH U
3a7a4 CTaHJApTU3AIUH,
KaTeropuil U BU0OB
CTaHJIapTOB, METOJIOB
CTaHJapTU3alUH,
OCHOBHBIX MMOI0KEHHH,
BUJIOB CepTUPUKAIINHY,
3HaKOB COOTBETCTBHS
cHUCTEM 00s3aTeIIbHOM
cepTuduKaImm,
criocoOeH BbIOMpaeT
CpeICTBAa U3MEPEHUS,
oOpabaTsiBacT
pe3ybTaThl U3MEPEHUIN
M OIICHHUBACT UX
MOTPEIIHOCTh

[IpaBUIBHO BBIIIOJIHEHO
86-100% TecTOBBIX
3aJJaHUM, CTYJECHT
JEMOHCTPHUPYET
rIy0OKOe 3HAHUE U
HOHUMAaHUE LIeJIEN U
3a/1a4 CTaHJapTU3ALUH,
KaTeropui U BUJ0B
CTaHJapPTOB, METOJIOB
CTaHJapTU3aLUH,
OCHOBHBIX ITOJIOKCHUH,
BHJIOB CepTU(UKAINH,
3HaKOB COOTBETCTBUS
CUCTEM 00s13aTeIbHOMN
ceprudukamnmm,
Croco0OeH BEIOMpAET
Cpe/CTBa U3MEPEHUS,
oOpabaThIBaeT
pe3yJIbTaThl U3MEPEHUI
U OLICHUBAET UX
MOTPEUTHOCTD
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2 OHPEJAEJIEHHE PE3YJIbTATA
IHNPOMEXYTOYHOU ATTECTAIIUN

dopMa MPOMEKYTOUHOM aTTECTALIMK MO JUCLHUIUIMHE IK3AMEH.

OLHEHOYHBIE MATEPUAJIbI 1 CPEACTBA JUULIA1 IIPOBEPKH
COOPMHPOBAHHOCTHU KOMIIETEHIIMN

OIIK-6. Cnnocoden NPOBOAUTH U3MepeHHUs JIEKTPUYECKHUX "
HEIJIEKTPHYECKHUX BeJMYHH MPHMEHUTEIbHO K 00beKkTamM mnpodecCHOHAIbHOM
AeATeJIbHOCTH.

3amaHus 3aKpPbITOr0 THIA

Boioepume ooun npasuivHblit 6apuanm omeema

1. B ocHOBe MOCTA NOCTOSTHHOI'0 TOKA JIEKHUT:
+MarasuH conpoTHUBIECHUAN
BceTpoeHHBIN HICTOYHUK TUTAHUS
Mara3us MHIyKTUBHOCTEN
["ansBanOMETp

2. AMnepMeTp U BOJBLTMETP, BKJIKYEHHbIE BMeCTe ¢ BATTMETPOM B OJHY
1enb, CJIY:KaT JIs:
[ToBepku BaTT™METpa
bonee ToyHOrO M3MEpPEHUSI MOIIIHOCTH
+KonTtposis Toka 1 HanpsikeHus: 0OMOTOK BaTTMETpa
M3mepeHust MOLITHOCTH Ha CIydyail 0TKa3a BaTTMETpa

3. ConpoTuBjeHHEe MOKHO U3MEPUTH KOCBEHHO MPHU MOMOILIK:
+BonpT™meTpa
YacroTromepa
dapaamerpa
OmmMmeTpa

4. MeToa ammepmMeTp-BOJbTMETPA JJIs1 U3MEPEHUS CONPOTHBJIEHUA OCHOBAH
HA PUMEHEHUM:
+3akoHa Oma JJ1 ydacTka 1enu
3akoHa Kupxroda as napamieabHON nenu
3akoHa Kupxroda aiis nocnenoBareabHOMN Henu
3akona Oma aJid 1enel NepeMeHHOro TOKa

5. MeTtoa amMmepMeTpa-BOJIbTMETPA JJS M3MEPEHHMsI CONPOTHBJIEHUI o0Jiagaer
AOCTOUHCTBOM:
UCIIOJIb3yeMble MPUOOPHI 00JIa1aI0T BEICOKOW YyBCTBUTEIBHOCTHIO

55



MIPOCTOTA UCCIEAYEMOM CXEMBbI, MaJIble IOTEPU SHEPTUH
+y4eT BHYTPEHHET0 CONMPOTUBIICHUS TPUOOPOB IS MOTYUEHUS 00JIee TOUHBIX
pE3yJAbTaTOB U3MEPEHUN

6. HemocTtaTkoM mOJyNpPOBOJHUKOBBIX TEPMOPE3UCTOPOB IO CPABHEHHMIO C
MeETA/UIHYeCKUMH ABJISIETCH:
Hu3skast 4yBCTBUTEIIBHOCTD
Bricokoe yieinpHO€E COITPOTHUBIIEHHE
+HenuuelnocTs GyHKIMM TPe0Opa30BAHUS TEMIIEPATYP
bonbiive rabaputHbie pa3Mepsl

7. st M3MepeHUsl MEXaHMYEeCKUX BeJIMYHMH HCIOIb3YIOT Peodpa3oBaTeiu:
JnmatomeTpuyeckue
JlnsnpkoMeTprdecKre
+Tenzomerpuueckue
[Tbe30copOLIOHHBIE

Banannﬂ OTKPLITOI'0O THIIA

Jaume pazeepnymotii omeem na 6onpoc

8. Kak ocymecTBisieTcsi 3aliUTa CYETYUKOB OT TOKOB KOPOTKOI0 3aMbIKAHUS
U neperpy3ku?

IIpasunvnvili omeem: Ui 3allUThl CYETYMKOB M MOTpeOUTENe OT TOKOB
KOPOTKOTO 3aMBIKaHUS U MEPETPYy3KH UCTIOTB3YIOT aBTOMATUYECKUE BBIKIIFOUATEIH.

9. Uto Ha3bIBaeTCH YYBCTBUTEJIbHOCTHIO H3MEPUTEIbHBIX IPUOOPOB?

IlpasunbHvlii omeem: 4YyBCTBUTEIBHOCTb HW3MEPUTENIBHOTO IpubOpa — 3TO
OTHOIIIEHNE U3MEHEHHUS CUTHAJIa Ha BBIXOJI€ U3MEPUTEIBHOTO MPUOOpa K BHI3BIBAIOILIEMY
€r0 U3MEHEHUIO U3MEPSEMOU BEITMYUHBI.

10. Yto HA3LIBAIOT HOMUHAJLHOU MOCTOSAHHOM cUeTYHuKa?
llpasunvnviii omeem: OTHOLICHUE 3apErUCTPUPOBAHHOM SHEPrUM K YHCIY
000pOTOB AMCKA, HA3bIBAIOT HOMUHAJIBLHON MTOCTOSIHHOM CUETYHUKA.

11. Kaxk onpenesisiercsi AeiicTBUTEIbHAS MOCTOSIHHAA CUYETYHKA?

IIpasunvhubiii omeem. s ONpeACTeHUs 1EUCTBUTEILHON MTOCTOSSTHHOM coOupaeTcs
LEeMb U3 CUYETUYMKA, HArpy3Ku U OOpasIOBBIX M3MEPUTENIbHBIX MpuOopoB. M3mepsiercs
JNEUCTBUTEIBHBIN pacxon sHepruu. J[leficTBUTenbHas MOCTOsIHHAas OyJeT paBHa
OTHOIIICHUK JICMCTBUTEIBHOTO PacXxoJla JHEPTrUM 3a ONPEACICHHBIA ITPOMEKYTOK
BPEMEHH K KOJIMYECTBY 0OOPOTOB JUCKA CUCTUUKA.

12. Kak onpegeasiercsi KO3QpPUUMEHT MOIIHOCTH, €CJIM M3BECTHbI 3HAYECHMS
AKTUBHOI M PEaKTUBHOI dHeprumn?
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IIpasunvHoii omeem. KOIPPHUIMEHT MOIIHOCTH OINpeAeNseTcs Mo Qopmyie

W
cos(@) = ——
W WS

13. KakoBa  o0JjacTb NpPUMEHEHHUS]  HM3MEPHUTEJbHBIX  NPUOOPOB

BBINPSIMUTEJIbHOMH CUCTEMBbI?

Ilpasunvueiii omeem: W3MEPUTEIbHBIE TPUOOPHI BBIMPSIMUTEILHON CHCTEMBI
MPUMEHSIOTCS ISl U3MEPEHUST HaNpsHKEHUS M CUJIbl TOKa B YAaCTOTHOM JMara3oHE OT
3ByKOBBIX yacToT 70 BU u CBY.

14. Kak omnpenenurb a0COJIOTHYI0 MOTPEIIHOCTh MO KJIACCY TOYHOCTH
npudopa?

IIpasunvuviii omeem: y OOJBIIMHCTBA U3MEPUTEIBHBIX TPUOOPOB KJIACC TOUHOCTH
yCTaHaBJIMBAETCA MO MPUBEIECHHOM morpemHoctyd (y). B stom ciywyae abGcontoTHas
norpemHocTs (Ax) OyaeT onpenensatbes o ¢popmyne: Ax = %.

15. Iloyemy MocCTBI Ha3bIBalOT mnpudopamu cpaBHenusi? KakoBbl HX
JTOCTOHHCTBA U HEIOCTATKU?

IIpasunvuvbiii omeem: MOCTbl Ha3bIBAIOT MPUOOpPAMU CpPaBHEHHUSA, MOTOMY 4TO
U3MEpPEHUE MPOUCXOAUT MYTEM CPAaBHEHHS HEU3BECTHOW BEJIMYMHBI CONPOTUBIIEHUS C
MEpOH, POJIb KOTOPOM B MOCTaxX UI'PAET Mara3uH CONPOTHUBICHUH. JJOCTOMHCTBO MOCTOB:
BBICOKAsl UyBCTBUTEIbHOCTh, BbICOKAst TOUHOCTh. HelocTaTku: CI0AKHOCTh U3MEPEHUN U
OO0JIbIIAs ATUTENBHOCTD U3MEPEHUS] IO CPABHEHUIO C OOBIYHBIMU OMMETPAMHU.

16. KakoBo yc10BHe paBHOBECHSI OAUHAPHOI0 MOCTA IOCTOSIHHOIO TOKA?
IlpasunvbHvlii omeem. YCIOBUEM PABHOBECHUS OJMHAPHOIO MOCTAa MOCTOSIHHOTO
TOKa SIBJISIETCS PAaBEHCTBO COMPOTHUBIIEHUN MPOTUBOJIEKALUX I1JIEY MOCTA.

17. Tlo kaxkoii d¢opmyse ompeaeasiercsi HeM3BECTHOE CONMPOTUBJIECHHE IO
MOCTOBO# cxeme?

. rg
Hpa@uﬂbl—lblu omeem:. }‘} = }"'1 -
o

18. Kak mo:xHO HEMOCPECACTBEHHO 1 KOCBEHHO U3MEPUTDH COIIpOTI/IB.HeHI/Ie?

Hpa@uﬂbeZIZ omeem. HCHIOCPCACTBCHHO COIIPOTUBJICHUC MOXHO HU3MCPUTL C
IMIOMOIIIBKO OMMCTpPAa HJIIM MOCTA IIOCTOAHHOI'O TOKAd, KOCBCHHO — C IIOMOIIBIO MCTOOA
aMIICpMECTpPa-BOJIBTMETPA.

19. B yem oT/IM4YME AKTHUBHOI0 1 OMUY€ECKOT0 CONPOTUBJIEHNH ?

IIpasunvubiii. omeem: OTIANYUE AKTUBHOIO U OMHUYECKOTO CONPOTHUBIIECHUMN
3aKJII0YaeTCsl B TOM, YTO AKTHUBHOE CONPOTUBIEHHUE — 3TO COMPOTUBIICHHUE LEMH
NEPEMEHHOMY TOKY, BBI3BIBAOIIEEe OC3BO3BPATHBIC TOTEPU YHEPTUU MEPEMEHHOTO TOKA,
a OMHYECKOE COIMPOTUBIECHUE — OTO COMNPOTHUBJICHUE IEMU IOCTOSIHHOMY TOKY,
BbI3bIBalOIlEEe 0€3BO3BPATHBIC MOTEPU SHEPTUU MTOCTOSTHHOTO TOKA.
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20. Kakue »3j1eMeHTBI JJIEKTPHYECKOW memu 00J1a1al0T AKTHBHBIM,
HHIAYKTUBHBIM, EMKOCTHBIM CONPOTHBJICHUAMMU ?

IIpasunvuviii  omeem: AKTHUBHBIM COINPOTHUBJIEHHUEM OOJadalOT PE3UCTOPHI,
WHJIYKTUBHBIM — KATYIIKd WHIYKTUBHOCTH, €MKOCTHBIM — KOHJEHcaTopbl. CTOUT
YTOUYHHUTH, YTO PEAIbHBIC AJIEMEHTHI JJICKTPUUECKON Ienu (JIake COeAUMHUTEIbHBIC
poBOJIa) 00JIalal0T BCEMHM BHJIaMHU CONPOTUBIICHUHN (MMapa3UTHBIC MapaMmeTphl), HO UX
BEJIMYMHA MHOTO MEHbIIIE OCHOBHOTO CONPOTHUBIICHHUS.

21. Yro Ha3pIBaeTcsi  CHHXpOHM3aumueil  ocumuiorpaga?  Buabl
CHHXPOHHU3AIUH.

IIpasunvuviii omeem: CUHXPOHHU3ALUS — 3TO COIJACOBAHUE 10 BPEMEHH CHUTHAja
OT T€HEPaTOpa Pa3BEPTKU M UCCIENYEMOro CUrsaia. Buabl CHHXpOHU3AlUU: BHEIIHSAS,
BHYTPEHHSIS, OT CETH.

22. KakoBbI yCJI0BHA NMOJYYEHHUS HEMOABHKHOIO0 HM300paKeHUS HA IKpaHe
ocumsiorpaga?

IIpasunvueiii omeem: 4TOOBI NOJIYYUTh HEMOJABHXKHOE U300pakeHHe, HE0OX0IMMO
BBINIOJIHEHUE JIBYX YCJIOBHMM: 4acTOTa FOPU30OHTAIILHOM pa3BEPTKU JOJKHA ObITh paBHA
WIM KpaTHA 4YacTOTE MCCIENYEMOr0 CHUTHAJIA, JOJHKHA BBINOJHATHCA CHUHXPOHU3ALUS
UCCIIEyEMOTO CUTHAJIA U CUTHAJa Pa3BEPTKHU.

23. Iloyuemy Npu HU3MEpPEHUM CONMPOTHBJICHUS H3O0JAUUM KAOEJbHOW JUHHUHU
MeroMMeTPOM OTCHYeT MOKA3aHUI 1eIaeTCs He cpa3y, a Yepe3 HeKOTopoe BpeMsi?

IIpasunvuvii omeem: w3-3a OIU3KOTO PACHOJIOKEHHUS KU Kabenp oOiamaer
3HAYUTEIIBHOM JJIEKTPUYECKON E€MKOCTBIO, IIOITOMY OTCYET ITOKa3aHUW HYKHO BECTHU
MOCJIe TOT0, KaK eMKOCTh KaOens 3apsiautcs. Jlo Toro MoMeHTa nmokazaHusi MEerOMMETpa
OylyT HEZJOCTOBEPHBI U 3aHUKEHBI.

24. Kak pa0oTaer cxeMa YMHOKeHUsI HanpskeHuss merommerpa? Ilpusegure

cxemy.
1

VD1 VD2
3 4
1l X Xe2
. . | 2
Hpa@uﬂbﬂblu omeem.

[Tpuniun paboThl YMHOKUTENS: MIEPBBIN MOTYNEPUOa TOK TedeT yepe3 auon VD1
u 3apsbkaeT konjeHncarop Cl g0 HampspKeHHs reHepaTopa, BTOPOM MOMYNEepuoja TOK
teueT uepe3 VD2 u 3apsokaer C2 no HanpsbkeHus reneparopa. Hanpspkenue cHuMaercst
¢ Touek 3, 4. OTHOCUTENBHO ATUX TOYEK KOHIAEHCATOPhI BKIKOYEHBI MOCIEA0BATEIBHO,
COOTBETCTBEHHO HAIpsKEHUE OyJeT paBHO CyMME HampspkeHui kKoHaeHcatopoB Cl u
C2 (ynBoeHHOMY HaNpsIKEHUIO T€HEPATOPA).

25. Kakoe HGOﬁXOI[I/IMOQ YCI0BHE€ MO/I’KHO BbINNOJHATHCHA OJH HU3MEPCHUA

PEAKTHBHON MOIIHOCTH 00BIYHBIM BATTMETPOM?
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Ilpasunvnviti omeem. 1Jii TOrO, 4YTOOBI M3MEPSATh PEAKTHBHYIO MOIIHOCTD
BaTTMETPOM, HeEoOXoauMo obecrednTh B mpuOope (a3oBbId CABUT /2 MEXIY
BEKTOPAaMHU TOKA M HaIPSHKCHHUS.

26. Kak onpenesisieTcs neHa JieJIeHUs1 BATTMeTpa?

Ilpasunvubiii omeem: 1i€HA JACJICHUS BaTTMETpa OyJeT paBHa OTHOIICHHIO
MPOU3BEICHUS TIpeea M0 TOKY M HAIPSKEHUIO K MAaKCUMAJIbHOMY 3HAUYECHHUIO HIKaJIbI
npuoopa.

27. Kakue cONpOTHUBJIEHNSI HA3BIBAKTCH MAJIBLIMH, CPeTHUMHU, 00JIbIIAMM ?
IIpasunvhubiii omeem: Majble CONPOTUBIICHHE — MEHbILIE OJHOTO OMa, CPEIHUE OT
1 Om 1o 0,1 MOwm, 6onpmme — 6onbire 0,1 MOwm.

OkoHuaTenbHble  pe3ynbTaTbl  00y4deHHs  ((POpPMHpPOBAaHUSA  KOMIIETECHIIMIN)
OMpENENsIOTCd MOCPEACTBOM IepeBoja OamioB, HaOpaHHBIX CTYJEHTOM B IHpOLECcCce
OCBOEHMS TUCLMILIUHBI, B OLICHKU:

— 0a30BBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIIMU CUMTAETCS JTOCTUTHYTHIM,
€CJIM pe3ysibTaT OO0yuYeHHUS COOTBETCTBYET OLEHKE «yIOBIeTBOpUTEIbHO» (50-64
PEUTHUHTOBBIX OAILJIOB);

— MOBBILLIEHHBI  ypOBEHb  CPOPMUPOBAHHOCTH  KOMIIETCHIIMM  CUUTAETCS
JIOCTUTHYTBIM, €CJIH PE3yJbTaT OOY4YEHHUS COOTBETCTBYET OIIEHKaM «Xoporio» (65-85
PEUTUHTOBBIX 0AIIOB) U «OTAUYHOY» (86-100 peHTHHTOBBIX OAIIOB).

3 HOPSIJOK ITPOBEJIEHUSI MOBTOPHOM
HNPOMEXYTOYHOU ATTECTAIIUU

dopMa IpOMEKYTOUHOMN aTTECTALMU 110 AUCIUIUIMHE 9K3AMEH.

@OoHJ OLEHOYHBIX CPEACTB Ui [POBEACHHUSA [OBTOPHOM MPOMENKYTOYHOMN
arTectalii (OPMHUPYETCS M3 4YHUCIA OLCHOYHBIX CPEJCTB IO TEeMaM, KOTOpble HeE
OCBOEHBI CTYJIEHTOM.

Ilpumeuanue:

JlonoNHUTENbHBIE  KOHTPOJBHBIE HCIBITAHUS IPOBOJATCA JUISl  CTYAECHTOB,
HaOpaBmmx wmeHee S0 OamnoB (B coorBerctBuM C «llomokeHneM O MOIYJIBHO-
PEUTUHTOBOW CUCTEMEY).
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Ta6anna 11 — Kpurepun onenkn cpoOpMHPOBAHHOCTH KOMIIETEHIIHIA

Kon n nammeHoBaHME

Kpurepun oniennBanus chopMUpOBAaHHOCTH KOMIIETECHIHH

MHIMKATOpa (yacT KOMIIETEHIINH)
TOCTHKCHUS Ha 0a30BOM ypOBHE
KOMIIETEHIMH (4aCTH COOTBETCTBYET OLICHKE «YyAOBICTBOPUTCILHOY
KOMITETCHIINH ) 50-64% oT MaKCHMAaJIbHOTO Oajura
N-1omnke CTyZneHT IeMOHCTpUPYET 3HAaHUE OCHOBHBIX IMOHATUI METPOJIOTUH, €IUHUIL
BeiOupaer cpenctsa (GU3NYECKUX BEJTMUUH U XapaKTEPUCTUK U3MEPHUTEIBbHBIX IPUOOPOB,
H3MepeHus, NPUHIHUNA PabOThl U KOHCTPYKLIUU U3MEPUTEIBHBIX TPUOOPOB, TPUOOPOB

MIPOBOJUT U3MEPEHUS
QJICKTPUYCCKUX U
HEDJIEKTPUYECKUX

BEJINYHH,
oOpabaThIBacT
pe3yabTaThI
WU3MEPEHUN 1
OLCHHUBACT UX
MOTPEIIHOCTh

CpaBHEHUS, U(PPOBBIX U IEKTPOHHBIX PETUCTPUPYIONINX U U3MEPHTEIBHBIX
npuOOpOB, MPUHIIMIIA paOOTHI, METOJIOB pacyeTa U ClIoCOO0B MPUMEHEHHUS
MacIITaOHBIX H3MEPUTEIBHBIX peoOpa3oBaTeseil, METO0B H3MEPEHUS
AIIEKTPUYECKUX BEJINYHMH, TPUHIIUIIOB pabOTH U3MEPUTEIBHBIX
npeoOpa3oBaTeneil, METOJJ0B M CPEICTB H3MEPEHUS TEXHOJIOTHIECKUX
apaMeTPOB CEIbCKOX03AUCTBEHHOTO MPOU3BOACTBA, OCHOBHBIX TOJI0KEHUH
OpraHHU3aLIH METPOJIOTUIECKUX CITY’KO, METOOJIOTHH U ITPABUII IPOBECHNE
MOBEPOK M3MEPHUTEIBHBIX IPUOOPOB, LIEJIeH U 3a/1a4 CTaHIapTU3AIUH,
KaTeTOpPHUi ¥ BUIOB CTAaHJAPTOB, METOAOB CTaHIapTH3ALNH, OCHOBHBIX
MOJIOKEHUH, BUJOB CEPTU(UKAINH, 3HAKOB COOTBETCTBHS CUCTEM
00s13aTeIbHON cepTuduKanuu, CrocoOeH ONMPeaesATh MOTPEeUTHOCTH
U3MEPUTENIBHBIX PHOOPOB U PE3yIHTATOB U3MEPEHUS, BHIOUPATD THII
MU3MEPUTEITHHOTO IPHOOpa U MPOBOIUTH U3MEPEHHUS, TPOBOJUTH H3MEPEHUS
IpY TIOMOIIY TPHOOPOB CPABHEHUS, AHATM3UPOBATH OCHMIIJIOTPAMMBI,
BBIOMpATh, PACCYUTHIBATH U MPHUMEHSTH IIyHTHI, T00aBOYHBIE COMPOTUBICHUS
U U3MepUTeNbHbIE TpaHC(HOPMATOPHI, MPOBOAUTH U3MEPEHUS TOKA,
HAIpPsDKEHUS, CONPOTHBIICHNS, EMKOCTH, MHTYKTHBHOCTH, MOIITHOCTH,
coOHpaTh MOBEPOYHBIE CXEMBI, IIPOBOIUT MOBEPKY, 00pabaThiBaeT
pe3yJIbTaThl U3MEPEHUHN
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