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IMacnopTt poHIa OLIEHOYHBIX CPEACTB

cepTuduKaIms

3HAaHUM OCHOBHBIX 3aKOHOB
MaTEMAaTHYECKUX U
€CTCCTBEHHBIX HAYK C
MpUMEHEHHEM
UHPOPMaITHOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI

Tabamna 1
dopmMmupyembie OneHouHsble
Moaynb JUCUUIIINHBI KOMIIETEHIINH MaTepuaibl KonunuectBo
WJIM UX YaCTH U CpeJICTBa
YK-2. Cnocoben
O61ue cBeneHus 00 OTIPEIENATE KPYT 33124 B 3amura JIP 17
ANEKTPUUECKUX U3MEPEHUAX paMKax TOoCTaBIeHHOIl TectupoBanue 46
LIeT1 ¥ BBIOUPATh
OCHOBBI TEOPMH U3MEPHTENbHBIX | ONTHMATBHBIC CIOCOOBI HX 3armura JIP 31
npu6opoB PCLICHMS, HCXOIS 13 TectupoBaHue 33
ACUCTBYIOIIUX ITPABOBLIX
[Tpubops! cpaBHEHUSI. HOPM, HMEFOIIUXCSI
DIIEKTPOHHBIE, pecypcoB ¥ OTpaHHYCHHH 3amura JIP 33
peructpupytouue u mudpossie | OIIK-1. Cnocoben pemats | Tectuposanue 21
PHOOpPHI THIOBBIE 3a/1a4H
MacmraOHble U3MEpPUTENLHBIC TpOeCCHOHATLHOK
JESATEIBHOCTH Ha OCHOBE
npeoOpazoBarenu. CpeacTra N 3amura JIP 7
3HAaHUHU OCHOBHBIX 3aKOHOB
PEryIMpOBaHNs apaMeTpOB MATEMATHICCKIX I TectupoBanue 19
H3MEPUTCIIEHBIX HNEIICH €CTECTBEHHBIX HAYK C
W3mepenne dIeKTpu4eCcKux HPHMEHEHIEM Sanqura JIP 29
UH(POPMALTHOHHO- TectupoBanue 56
BEJINYUH
KOMMYHHKAIIMOHHBIX PI'P 100
TEXHOJIOTUH.
OIIK-5. Cnocoben
. 4aCTBOBAaTh B IPOBEICHUH
Opraau3zanus METPOJIOTHIECKOM Y SKCTICPHM eHTra),J'II)HBIX 3amura JIP 14
CITy XKObI R —— TectupoBanue 24
poheCCUOHAIBHOM
JeSATENbHOCTH
YK-2. Criocoben
OMPENeTISITh KPYT 3314 B
N3mepenne He3NeKTpUIECKUX pAMKAX TOCTABTEHHOH Tectuposaue 1
BCJIMTHH IIeTTH ¥ BEIOKPAThH
OINTUMAaJILHBIE CIIOCOOBI UX
PpELICHHUS, UCXOIS U3
JeHCTBYIOIIHMX PABOBBIX
HOPM, UMCIOIIUXCA
PECYPCOB M OTpaHUYEHUN
OIIK-1. CriocobeH pemarb
THIIOBBIC 33/1aUH
CramapTisams 1 poeCCUOHATBHOM
JEATENbHOCTH Ha OCHOBE TecTupoBaHue 43

1 OHEHOYHBIE MATEPHAJIbI, HEOBXOJINMBbIE

JIJI1 ONEHKHW 3HAHUIA, YMEHU U1 HABBIKOB JIEATEJIBHOCTHU




B NTPOLUECCE OCBOEHUSA JUCIHUIIJIMHBI

Tadoauna 2 — @opMupyemMblie KOMIIETCHIIUU

Konx u HaumenoBanue
KOMIIETEHIINH

KOI[ U HAMMCHOBAHUC MHUKATOpPA JOCTUKCHUS
KOMIIETCHITHH (4aCTH KOMITCTCHIIHH )

O1eHOYHBIE
MaTepHaIbl
U CPEJICTBA

1

2

3

O0mue cBegeHusi 00 JJIEKTPHYECKHX H3MEPEHHAX

VK-2. Criocoben
OTIPENIETISATh KPyT
3a/1a4 B paMKax
IMOCTaBJICHHOM 1IN U
BBIOMpAThH
ONTHUMAJIbHBIE
CrocoObl UX pelIeHus,
HCXOS U3
JIEUCTBYIOIINAX
MIPABOBBIX HOPM,
UMEIOINXCS PECYPCOB
U OTpaHUYEHUN
OIIK-1. Crnocoben
peuiaTh TUMIOBBIE
3aa49u
pohecCHOHATLHOM
JeITEIbHOCTH Ha
OCHOBEC 3HAHUM
OCHOBHBIX 3aKOHOB
MaTEeMaTHYECCKUX U
€CTECTBEHHBIX HAYK C
IPUMCHCHUEM
nH(pOPMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHUH.
OIIK-5. Cnocoben

y4acTBOBATh B
MPOBEICHUUI
AKCIIEPUMEHTATIbHBIX
HCCJIeIOBaHUN B
npodeccCHoHaNBHOMI
JIeITEeIIbHOCTHU

N/-1yx2 @opMynupyeT B paMKax NOCTABICHHOW LIETU
MPOEKTa COBOKYIMHOCTh B3aUMOCBSI3aHHBIX 33124,
obecreynBaronux ee nocTmwkenne. Onpeaenser oxKugaeMble
pe3yabTaThl pelieHus BoiAeIeHHbIX 3a1ad. U/1-2yk o
[IpoexTupyet penieHue KOHKpPETHOM 3aJ1au IPOEKTa,
BEIOHpAsi ONITUMATBHBIN CTIOCO0 e PelICHHsI, UCXOI U3
JEHCTBYIOIIMX IPABOBBIX HOPM U UMEIOIINXCS PECYPCOB U
orpannyenuit. UJI-3yyx., Pemraer koHKpeTHBIE 3a/1a4 TPOEKTA
3as1BJIEHHOT'0 Ka4eCTBa U 3a ycTaHOBIeHHOE BpeMs. /-4y o
[Ty6nuuHO mpencTaBiseT pe3yabTaThl PEIICHUS KOHKPETHOM
3anaun npoekta. MJI-1omx.1 Micnonb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCUUIUIAH JIJI PELICHUS
CTaHJApTHBIX 3a7a4 B COOTBETCTBUU C HAIIPABIECHHOCTHIO
npodeccuonanbHon AesitenbHoCcTH. U/I-10mK.5 YuacTByeT B
SKCIEPUMEHTAJIbHBIX HCCIIEIOBAHUAX
AIIEKTPOOOOPYAOBAHUS M CPEJICTB AaBTOMATHU3AIUHU

3amuTta JIP
TectupoBanue

OcHOBBI TCOPUH UBMEPUTECJIbHBIX l'lpP[ﬁOpOB

N/-1yx, @opMynupyeT B paMKax NOCTABICHHOW LIETU
MPOEKTa COBOKYIMHOCTh B3aUMOCBSI3aHHBIX 337134,
obecrneynBaronux ee nocTmwkenne. Onpeaenser oxKuaaeMbie
pe3yabTaThl peleHus BbiAeIeHHbIX 3a1ad. U/1-2yk o
[IpoexTupyer penieHue KOHKPETHOM 3aJ1a4i POEKTa,
BBIOHpAsi ONITUMATBHBIN CTIOCO0 e pelICHHsI, UCXOI 13
JEHCTBYIOIIMX IPABOBBIX HOPM U UMEIOIINXCS PECYPCOB U
orpannyenuit. UJI-3yyx., Pemraer koHKpeTHBIE 3a/1a4 TPOEKTA
3asiBJIEHHOT0 Ka4eCTBa U 3a ycTaHoBiIeHHOE BpeMs. /-4y o
[Ty6nuuHO mpencTaBIseT pe3yabTaThl PEIICHUS KOHKPETHOM
3anaun npoekta. MJ-1omx.1 Micnonb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCUUIUIAH JIJI PELICHUS
CTaHJApTHBIX 3a7a4 B COOTBETCTBUU C HAIIPABIECHHOCTHIO
npodeccuonanbHon AesitenbHoCcTH. U/I-10mK.5 YuacTByeT B
SKCIEPUMEHTAJIbHBIX HCCIIEIOBAHUAX
AIIEKTPOOOOPYIOBAHUS M CPEICTB aBTOMATH3AIUN

3amuTa JIP
TectupoBanue




2

YK-2. Cnocoben
OTIpeeIsATh KPYyT
3a/1a4 B paMKax
IIOCTaBJICHHOH I1EJIU U
BBIOMpATH
ONTHUMAaJbHbIE
CHOCOOBI UX PELICHHUS,
UCXOS U3
JIEUCTBYIOIINX
IIPABOBBIX HOPM,
UMEIOIINXCS PECYPCOB
U OTpaHUYECHUN
OIIK-1. Ciocoben
pemaTb TUIOBBIE
3aa4mn
npodeccCuoHaIbHON
JESITEIbHOCTH Ha
OCHOBE 3HaHHI
OCHOBHBIX 3aKOHOB
MaTEeMaTUICCKUX U
€CTECTBEHHBIX HAYK C
IPUMCHCHUEM
nH(pOPMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHM.
OIIK-5. Cnocoben

y4acTBOBaTh B
NPOBEICHUHU
SKCIICPUMCHTAJIbHBIX
HCCIIEIOBAHUH B
pohecCHOHATLHOM
JCSITEIbHOCTH

IIpubGopsl cpaBHeHHUS.

DJIEeKTPOHHbIE, perHcTPUpPYIOLHe U ¢ pPoBbIe NPHOOPHI

N/-1yk, @opMyaupyeT B paMKax MOCTABICHHOMN LETU
MPOEKTa COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a]1a4,
obecreynBaronuX ee nocTmkenne. Onpeaenser oxKuaacMbie
pe3yabpTaThl peuieHus BbiAeneHHbIX 3a0ad. U/1-2yk o
[IpoekTupyet pelnieHne KOHKPETHOM 3a1a4M POEKTa,
BBIOHpAsi ONITUMATBHBIN CTIOCO0 e PelICHHsI, UCXOIS U3
JEUCTBYIOIIMUX IPABOBBIX HOPM U UMEIOIINXCS PECYPCOB U
orpannuenuil. UJI-3yx.» Pemaer koHKpeTHBIE 3a/1a4 TPOEKTA
3asiBJICHHOTO Ka4yeCcTBa U 3a ycTaHOBJIeHHOE Bpems. U/-4yk.»
[Ty6nuuHO npencTaBiseT pe3yabTaThl PEIICHUS KOHKPETHOM
3agaun npoekta. MI-1onk.1 Mlcronb3yer oCHOBHBIE 3aKOHbI
€CTECTBEHHOHAYYHBIX JUCLUIUIMH JJIs1 PELLICHUS
CTaHJIAPTHBIX 3aJlay B COOTBETCTBUM C HAMPABIECHHOCTHIO
npodeccuonanbHon AesitenbHoCcTH. U/I-10mK.5 YuacTByeT B
AKCIIEPUMEHTAJIbHBIX HCCIIEIOBAHUSAX
ANEKTPOOOOPYAOBAHMS M CPEJICTB ABTOMATH3AITUU

3amura JIP
TectupoBanue

MacmradHble H3MepHuTeIbHBIC peoOpa3oBaTesan. Cpeacrea
peryJupoBaHus NapaMeTPOB H3MEPHUTEIbHBIX Hemnei

N/-1yk, @opMyaupyeT B paMKax MOCTABICHHOMN 1ETU
MPOEKTa COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a/1a4,
obecreynBaroNuX ee nocTmkenne. Onpeenser oxKuaacMbie
pe3yabTaThl peuieHus BbiAeneHHbIX 3a0ad. U/I-2yk o
[IpoekTupyet pelnieHne KOHKPETHOM 3a1a4M MPOEKTa,
BEIOHpAsi ONITUMATBHBIN CTIOCO0 e PerICHHsI, UCXOI U3
JEUCTBYIOIIKUX IPABOBBIX HOPM U UMEIOIINXCS PECYPCOB U
orpannyenuil. UJI-3yx.» Pemaer koHKpeTHBIE 3a/1a4 TPOEKTA
3asiBJICHHOTO Ka4yeCcTBa U 3a ycTaHOBJIeHHOE Bpems. U/-4yk.»
[Ty6GnuuHO mpencTaBIseT pe3yabTaThl PEIICHUS] KOHKPETHOM
3agaun npoekta. MI-1onk.1 Mcronb3yer OoCHOBHbIE 3aKOHbI
€CTECTBEHHOHAYYHBIX JUCLUIUIMH JJIs1 PELLICHUS
CTaHJIAPTHBIX 3aJlay B COOTBETCTBUM C HAPABIECHHOCTHIO
npodeccuonanbHon AestenbHoCcTH. U/I-10mK.5 YuacTByeT B
AKCIIEPUMEHTAJIbHBIX HCCIIEIOBAHUSAX
ANEKTPOOOOPYAOBAHMS M CPEJICTB ABTOMATH3AIUU

3amura JIP
TectupoBanue

I/I3Mepeﬂne AJICKTPUICCKUX BCJIUYHUH

N/-1yk., @opMynupyeT B paMKax IOCTABICHHOW LIEIN
MPOEKTa COBOKYTHOCTh B3aMMOCBSI3aHHBIX 33]1a4,
obecrneynBaronux ee nocTmwkenne. Onpeaenser oxKugaeMble
pe3yJIbTaThl pelIeHus BblAeAEHHbIX 3a1a4d. UJ-2yk.»
[IpoekTupyet pemieHne KOHKPETHOM 3a1a4u IIPOEKTa,
BbIOMpAst ONTUMAIIBHBIN CIIOCO0 €€ PeLIeHuUs, HCXOIS U3
JIEHCTBYIOIIMX IPABOBBIX HOPM U UMEIOIINXCS PECYPCOB U
orpanndeHuid. MU/{-3yk., Pemaer KoHKpeTHbIE 3a7a4 IPOEKTa
3asBJICHHOTO Ka4eCTBa U 3a ycTaHOBIeHHOE Bpemst. /-4y o
[Ty6nu4HO TpeacTaBiIseT pe3yabTaThl PEIICHUS KOHKPETHON
3anaun npoekta. MJ-1omx.1 Micnonb3yeT oCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUIUIMH JIs1 PEIICHUS
CTaHJIAPTHBIX 3aJ1a4 B COOTBETCTBUM C HAIPABIECHHOCTHIO
npodeccuonansHoi aesitenbHocTH. UI-1omk.s YuacTByer B
SKCIEPUMEHTAJIbHBIX HCCIIETOBAHUAX
AIIEKTPOOOOPYI0BAHUS M CPEACTB aBTOMATH3AILUHI

3amura JIP
TectupoBanue
PT'P
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VK-2. Criocoben
ONpeAeIsTh Kpyr
3a/1a4 B paMKax
IIOCTaBIICHHOH 1I€JIHU U
BBIOMpATh ONTUMAIIb-
HbIE CIOCOOBI X
perieHus1, UCXOIs 13
JIEUCTBYIOIINX
MPaBOBBIX HOPM,
HMMEIOLIUXCSA PECYPCOB
Y OTPaHUYECHUUN
OIIK-1. Cocoben
peiarb TUIOBbIE
3a7gaun
pohecCHOHATLHOM
JIeITEILHOCTH Ha
OCHOBE 3HaHHUU
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
nH(pOpMaAITMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH

I/I3Mepe}me HEIJICKTPHICCKHUX BCJIMYHUH

N/-1yk., @opMynupyeT B paMKax IOCTABICHHOW LIEIN
IIPOEKTa COBOKYITHOCTh B3aUMOCBSI3aHHBIX 3a/a4,
oOecreynBaroIMX ee focTkeHue. Onpenenser oxkKugaeMble
pE3yJIbTaThl PEIICHNUS BBIICICHHBIX 3a/1a4.
N-2yk.» [IpoekTupyer perieHue KOHKPETHOM 3a1a4u
IPOEKTa, BEIOMpast ONTUMAIbHBIN CIIOCO0 €€ pelIeHus,
UCXOJS U3 IEUCTBYIOUINX MPABOBBIX HOPM U MMEIOIIUXCS
pECYpPCOB M OTpaHUYEHUM.

N-3yx.» Pemaer koHKpeTHBIE 3a71a4 MPOEKTA 3asIBJICHHOTO
KauecTBa U 3a yCTaHOBJIEHHOE BpEMSI.

N-4yk.» [lybnuuno npeacTaBiser pe3yabTaTbl peLICHUS
KOHKPETHOM 3aJ1a4M IIPOEKTA.

N-1omk-1 Mcnonb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX JUCLHUIIINH ISl PEICHUS
CTaHJApPTHBIX 3aJ1a4 B COOTBETCTBUU C HANPABIECHHOCTHIO
po¢eCCUOHATILHOM 1eATEIbHOCTH

TectupoBanue

YK-2. Criocoben
OTIpEe/IETISATH KPYT 3a-
a4 B paMKax IMOCTaB-
JICHHOM IIeJIM 1 BBIOM-
paTh ONTHUMAaJIbHbIE
CIoCcOObI UX PEIICHHUS,
HCXOs U3 IEUCTBYIO-
IIUX TIPABOBBIX HOPM,
HUMEIOINXCS PECYPCOB
U OTpaHUYEHUN
OIIK-1. Cocoben
pemaTh TUTIOBBIC
3aa4u
npodeccuoHaIbHON
JIESITEIIbHOCTH Ha
OCHOBE 3HaHHI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
PUMEHEHUEM
nH(pOPMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHIA.
OIIK-5. Criocoben
y4acTBOBaTh B
MIPOBEICHUU
AKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM B
npodeccuoHanbHOM
JIeSITEJIbHOCTH

Opranuszanus MeTpPoJOrH4ecKOi CIyKObI

N-1yk.o @opmynupyeT B paMKax IOCTABIEHHON LENH
MIPOEKTa COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a/1a4,
o0ecrieynBaroIuX ee JocTwxkeHne. Onpenenser 0KunaaeMbie
pe3yabpTaThl pEHICHUS BBIIACICHHBIX 3a7a4
N-2yk.» IIpoexkTupyer perieHue KOHKPETHOM 3a1auu
MIPOEKTA, BEIOUpasi ONTUMAIBHBIN CIIOCO0 €€ perieHus,
HCXOMS U3 ICUCTBYIOIIMX MPABOBBIX HOPM M UMEIOIIUXCS
PECYpPCOB U OrpaHUYEHUN
N/-3yx.» Pemaer koHKpeTHBIE 3a71a4 MPOEKTA 3asIBJICHHOTO
KauecTBa U 3a YCTAHOBIIEHHOE BpEMs
N-4yx., [yOanyHO nipeAcTaBiIsieT pe3yabTaThl PELICHUs
KOHKPETHOM 3a7a4M IIPOEKTa
N-1omk-1 Micnonb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUIUIMH JUIS1 PEIIECHUS
CTaHJIAPTHBIX 3aJ1a4 B COOTBETCTBUH C HAIPABJIEHHOCTHIO
npodeccroHaNbHO 1eATeTbHOCTH
N-1omk-s YuacTByeT B 3KCIEPUMEHTAIBHBIX
HCCIIEIOBAaHUSAX 3JIEKTPOOOOPYIOBAaHUS U CPE/ICTB
aBTOMaTHU3ALNHI

3amura JIP
TectupoBanue




1 2 3
Cranpaprusanus u cepruuranms
YK-2. Cnocoben
OTIpEeCTISATh KPYT
3aJ1a4 B paMKax
IIOCTaBJICHHOM LEIH 1 N-1yk., @opmynupyeT B paMKax MOCTaBICHHON EIH
BBIOHpATH OHgHMaHB' HPOEKTa COBOKYITHOCTh B3aMMOCBSA3aHHBIX 337144,
HBIC CIIOCOOBI MX obecrneynBaronux ee nocTmwkenne. Onpeaenser oxKuaaeMbie
pelIeHus, UICXOs U3
o pe3yJIbTaThl peIICHHs BBIICTICHHBIX 3a/1a9
JeHCTBYIOIINX W9 s TI -
MPaBOBLIX HOPM, I[_ vK-2 LIPOCKTHPYCT pemeHI/IVe KOHKPETHOU 3aJlavu
MMEIOLLIXCS PECYPCOB MIPOEKTa, BEIOMpast ONTUMAIIBHBIN CIIOCO0 €€ pelIeHus,
Y OTpaHWYEHHH UCXOS U3 ACUCTBYIOUINX MPABOBBIX HOPM U UMEIOIINXCS
OIIK-1. Cnocoben €CypCOB M OTpaHUYEHUN
pecyp P TectupoBanue

peuaTh TUIOBBIE
3agaun
pohecCHOHATLHOM
JIeITEILHOCTH Ha
OCHOBE 3HaHHUU
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
nH(pOpMaIMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTuH I

N1-3yk.» Pemaer kKOHKpeTHBIE 3a1a4 TPOEKTA 3asIBJICHHOTO
Ka4ecTBa U 3a YCTAHOBIIEHHOE BpEMS
N 1-4yk.» [1y6anuno npeacTaBiseT pe3yabTaThl pelIeHUs
KOHKPETHOH 3aJ1a4yl IPOEKTa
N/-1omnk-1 icnonb3yeTr OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUIUIMH JUIS PELLICHUS
CTaHJApPTHBIX 3aJa4 B COOTBETCTBHH C HAIPABICHHOCTBIO
poeCCUOHATBHOMN 1eATEIIbHOCTH

OueHouyHble MaTepHAJIbI H CPEACTBA I IPOBEPKHU

chopMHUpPOBAHHOCTH KOMIIETEHIU

Moayib: O0mme cBeeHUus 00 JJIEKTPHYECKUX H3MEepPeHHAX

3amura 1adoparopubix pador (3JIP)

Bonpocul ona 3awumet

1. KakoBbl Bo3moxxHOoCcTH cTtenga JICOD-4?

2. OnummTe TPUHIKI pabOThl 0JI0Ka MUTAHUS CTEH/IA.
3. YkaxuTe Ha3HaueHue Kaxaoro anemenTa cxemel (QF, KM, R, HL, KA, VD, JIATP).
4. Kakoe coelMHEHHUE Ha3bIBACTCS MO CXEMaM «3BE3/1a» U «TPEyroyibHUK»? KakoBbI
da3HbIC ¥ JIMHEHHBIC TOKH, HAMIPSHKCHHUS M COOTHOIICHUS MEXTy HUMU?
5. Chopmynupyiite 3akonsl OMa u Kupxroda.

6. UTo Ha3bIBaETCs Y3J710M U BETBBIO AJIEKTPUUECKOM 11enu?

7. Tlo kako# cxeme COoeAMHEHA BTOPUYHAS OOMOTKA TMOHIDKAIONMIETO TpaHchopmaTopa,
YCTAHOBJIEHHOTO B ayiuTOpuu 5587
8. Kakue KOHTpOJIbHO-U3MEpPUTENIbHBIE MPUOOPHI YCTAHOBJICHBI Ha CTEHJIE U KAKOBO HMX

HazHaueHue?

9. Ykaxute nipudops! 11t uamepenust U, I, R, £, S, Q, cos ¢.
10. Kak monyunts Ha crenae «~U+100 By; «—U+200 B»?
11. KakoBsl ycTpoiictBo u npuHIui padorsl KM, QF, VD, KA, JIATP?
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12. YkaxuTe BUIBI paCUEIATENICH aBTOMATOB.

13. Yxaxure HazHaueHue pe3ucropa R3.

14. Kakum HamnpspbkeHnem nutaercsa karymka KM B gaHHOM cxeme M KyJla €€ Haao
NOJKJIIOYHMTh, €CIM OHAa paccuuTaHa Ha JApyroe Hanpspkenue? HapucoBaTh cxemy
BKJIFOUEHHS.

15. Kak BkJtouaercs npuoop asis u3MepeHust pa3Horo v JIMHEHHOro

HanpsHKeHus1?

16. Ilokazate myth TOKa IK3 mpum KOpOTKOM 3aMblKaHUM Ha KiemMMax «~220 By,
«~220/127 B», «~0+240 B», «-0+240 B». Uro MoxeT mocTpaiaTh B pe3yJbTare
KOpOTKOT0 3aMbIkaHus? KakoBbl Oy1yT mociencTBus?

17. Yto Ha3pIBaeTCA MPUHIMIUATIBLHON cxeMol? [IpuHIIMIBI €€ TOCTPOEHUS.

Komnbrorepnoe tectupoBanue (TCk)

Buvibepume ooun npasunvbHblli gapuanm omeema u HA3CMume KHONKY «/laneey
MeTtpoJiorusi — 310 ...
TeOpHUs NMepeauu pa3MepoB eAUHUL (PU3UUECKUX BEIUYUH
TEOPUSI UCXOJHBIX CPEACTB U3MEPEHUN (ITATTOHOB)
+Hayka 00 U3MEpPEHUX, METOJaX U CPEACTBAX 0OECIIEUEHHS X €JMHCTBA U CIIOCO0ax
JOCTHXKEHUS TpeOyeMOl TOUHOCTH
dusnyeckass BeJUYUHA — ITO:
00BEKT U3MEpPEHUS
BEJIMYMHA, MTOJJIEKAIAsi U3MEPEHUIO, U3MEpPsIEMasi UM U3MEPEHHAsl B COOTBETCTBUH C
OCHOBHOM LIEJIbI0 U3MEPUTENIBLHOM 3a0a4
+0/1HO U3 CBOMCTB (pu3nueckoro o0beKTa, 00IIee B KaYeCTBEHHOM OTHOIICHUH IS
MHOTUX (PU3UYECKUX 0OBEKTOB, HO B KOJIMYECTBEHHOM OTHOIICHUU WHANBUIYAIEHOE
JUISL KaXJ0TO U3 HUX
KosnyecTBeHHasi XapaKTepUCTUKA GU3NYECKON BeJIMYUHbI HA3bIBACTCH:
pazmepom
Pa3MEPHOCTBIO
+00BEKTOM U3MEPEHUS
Ka4yecTBeHHasi XapaKTepUCTUKA (PU3MUYECKOIl BeJIMYMHBI HA3bIBACTCH
+pa3zmepom
Pa3MEPHOCTBIO
KOJIMYECTBEHHBIMU U3MEPEHUSIMHU HE(DU3NUECKUX BEITUUYUH
HN3mepenuem Ha3bIBaeTCH:
BBIOOpP TEXHUUYECKOTO CPEACTBA, UMEIOLET0 HOPMUPOBAHHBIE METPOIOTHUECKHE
XapaKTEPUCTUKH
+onepanus CpaBHEHUSI HEU3BECTHOTO C U3BECTHBIM
OMNBITHOE HAXOXJECHUE 3HAUCHUS (PU3NUECKON BETUUUHBI C TOMOIIBIO TEXHUUECKUX
CPEACTB
K o0bexkTam u3mMepeHHust OTHOCATCH:
00pa31oBbie MEPBI U TPUOOPHI
+(}u3nyeckrue BeIUYUHBI
MephI ¥ CTaHAapTHBIE 00pa3Ibl



IIpu onucaHuM 3JIEKTPUYECKUX M MATHUTHBIX fiBJIeHU B CHU 32 0CHOBHY10
eIUHHMIY IPUHUMACTCH:

BOJIBT

Om

+aMmrIiep

IIpu onucaHuu NPOCTPAHCTBEHHO-BPEMEHHBIX M MeXaHn4ecKux sisjiennii B CHU 3a
OCHOBHbIE e IUHULIbI IPUHUMAIOTCH:

kr, M, H

M, KT, JIx

+Kr, M, €

IIpu onucanuu cBeToBbIX siBJeHUN B CU 32 0CHOBHYI0 eIMHUIY IPUHUAMAETCH ...
CBETOBOW KBAHT

+KaHjaea

JIFOMEH.

J1sl MoBepPKH 3TAJTOHOB-KONUM CJIYXAT ...

+TOCYydapCTBEHHBIC DTaJIOHbI

ATaJIOHbI CPABHEHHUS

3TaNoHBI 1-r0 paspsna

Jst moBepku padouymnx ITAJTOHOB CJIYKAT ...

+3TaOHBI-KONTUU

rOCYyIapCTBEHHBIE YTAJIOHbI

ATaJIOHbI CPABHEHUS

st moBepku padounx Mep U NPpUOOPOB CIYXKAT ...

+paboune ITAJOHBI

ATaJIOHBI-KOIUU

ATaJIOHbI CPABHEHHS.

Pa3HOBMAHOCTAMHU NPAMBIX METOA0B U3MEPEHUS SAABJISIOTCH METO/bI:
HEMOCPEICTBEHHOM OIICHKH

CpaBHEHHUS

+HEMOCPEICTBEHHOM OLIEHKU U CPABHEHHUS

ITo cmoco0y mosryyeHusi pe3yJibTaTa Bce H3MEPEHU JeJIATCS Ha:
CTaTUYECKUE U JUHAMUYECKUE

IIPSIMBIE U KOCBECHHBIE

+npsiMble, KOCBEHHBIE, COBMECTHBIE U COBOKYITHBIE

I1o OTHOLIEHNIO K H3MEHEHUI0 U3MePAeMO BeJIMYUHbI U3MEPEeHUS JACJIATCSH Ha:
+CTaTUYeCKUE U JUHAMUYECKHUE

PaBHOTOYHBIE U HEPABHOTOYHBIE

IIPsIMbIE, KOCBEHHBIEC, COBMECTHBIE U COBOKYIIHBIE

B 3aBMCHMMOCTH OT YK CJIa U3MEPEHUH U3MEPEHU 1eJIsATCH Ha:
+0IHOKpPATHBIE © MHOTOKPATHBIE

TEXHUYECKUE U METPOJIOTUUECKHUE

PABHOTOYHBIE U HEPABHOTOYHBIE

B 3aBHCHMMOCTH OT BBIPAKEHUS Pe3YJIbTATOB U3MEPEHUS JACJIATCH HA ...
PaBHOTOYHBIE U HEPABHOTOYHBIE

+a0COJIIOTHBIE U OTHOCUTEIBHBIE



TEXHUYECKUE U METPOJIOTUYECKHUE
Ecim X — pe3yabTaT usMepeHusi BeJUYUHbI, 1eCTBUTEIbHOE 3HAYCHUE KOTOPOH X,
TO 20COJIIOTHAA NMOTPEIIHOCTH U3MEPEHUs ONpeae/IAeTCH BbIPAKEHHEM ...

X=Xy

X=X

(x-X)/x

Eciau X — pe3yjabTar MI3MepeHUs BeJIUYHHBI, JeHCTBUTEJIbHOE 3HAYCHUE KOTOPOH X,
TO OTHOCUTEJIbHAS MOTPEIIHOCTH U3MEPEHUSs ONpeIe/ieTCs BbIPAKEHHUEM ...

BaskHelIIMM UCTOYHHMKOM JONOJTHUTEIbHON NOTPEeIIHOCTH U3MEPEHUSA ABJISACTCH:
IIPUMEHSIEMBIN METO U3MEPECHUS

+OTKJIOHEHHE YCIIOBUM BBINIOJHEHUS U3MEPEHUN OT HOPMAJIBHBIX

HECOOTBETCTBHUE PEATLHOTO O0BEKTA MPUHATON MOJIETH.

CucreMaTH4eCcKyI0 COCTABJIAIOIIYIO MOTPEIIHOCTH H3MEPEHHUs MOKHO YMEHBIIHUTH
IePEeX0JIOM Ha JAPYroi npezes u3MepeHus npudopa

+BBEICHUEM IIOIIPABOK B pE3yJIbTAT U3MEPEHUS

N — KPaTHBIM HAOIIOACHUEM UCCIIETyeMON BETMUMHBI.

Cay4aiiHy10 cOCTAB/ISIIOINYI0 MOTPEIIHOCTH U3MepPeHHUs MOKHO YMEHbIINT ...
IEPEeX0/I0OM Ha JAPYyroi npezes u3MepeHus npudopa

BBEJICHUEM IIOIIPABOK B PE3YIbTAT U3MEPEHHUS

+n — KpaTHBIM HaOJIIOJCHUEM UCCIIeyEeMON BETUUYHUHBI

N3 nepeynciieHHBIX METPOJIOTHYECKUX XaPAKTEPUCTHK NPUOOpPa K Ka4eCTBY
H3MEpPEHHUsI OTHOCHATCSH:

+KJ1acC TOYHOCTHU

Ipeaes U3MepeHus

BXOJIHOM MMIIEIaHC

EanHcTBOM M3MepeHHuil Ha3bIBACTCH:

cUcTeMa KaJlMOPOBKU CPEJICTB U3MEPEHUI

CIIMYEHNE HAIMOHAIBHBIX DTAJOHOB C MEXIYHAPOIHBIMA

+COCTOSIHUE U3MEPEHUH, IIPU KOTOPBIX UX PE3YJIbTAThl BBIPAYKEHBI B Y3aKOHEHHBIX
CAVHULIAX BEJIMYUH U ITOIPEIIHOCTH U3MEPEHUI HE BBIXOIAT 3a YCTAHOBJICHHBIE
IIPEEIbI ¢ 3aJaHHON BEPOSITHOCTHIO

OCHOBHO OIPEIIHOCTHIO CPEICTBA H3MEPEHHs HA3bIBAETCH NOIPEIIHOCTD,
onpejeaseMas B yCJI0BUAX H3MEPEHUI:

pabouux

IIpeIEeIbHBIX

+ HOpMaJIbHBIX

IIpaBHIBLHOCTH U3MEPEHHH — ITO:

+XapaKkTEepUCTHKA KaueCTBA U3MEPEHUI, OTpakaromiasi OJM30CTh K HYJIIO
CHCTEMAaTUYECKUX NOTPEIIHOCTEN PE3yJIbTATOB U3MEPEHUN

XapaKTepUCTHKa KaueCcTBa U3MEPEHUIl, oTpaxatomiast OJIM30CTh JPYT K IPYTy
pe3yJIbTaTOB U3MEPEHUN OJTHOU U TOU K€ BEIIMUYMHBI, BBITOIHAEMBIX [IOBTOPHO OAHUMU
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Y TEMH K€ METOJJAMH U CPEJICTBAMHU M3MEPEHNN U B OJTHUX U TEX K€ YCIOBUIX OTPAXKAET
BIIMSIHUE CIIyYalHBIX MOTPEIIHOCTEN HA PE3YJIbTAT U3MEPECHUS

XapaKTEPUCTUKA KauyeCTBa U3MEPEHHM, OTpaXKaroIasi OJIM30CTh APYT K APYTY
pe3yJIbTaTOB U3MEPEHUI OJTHON U TOM K€ BEIMYUHBI, OJYYEHHBIX B Pa3HbIX MECTAX,
pPa3HBIMU METOJAMU U CPEACTBAMHU U3MEPEHUM, PA3HBIMHU OIlEpaTOpPamMu, HO
MIPUBEAEHHBIX K OJTHUM U TEM XK€ YCIOBUIM

CxoaumocTb U3MEepPeHUui — 3TO ...

XapaKTEepUCTHKA KauyeCTBa U3MEPEHUI, OTpakarolas 0JIM30CTh K HYIIO
CHUCTEMAaTHYECKHX MTOIPEIIHOCTEN Pe3yJIbTATOB U3MEPEHUIN

+XapakTEePUCTHKA KaueCTBAa U3MEPEHUH, OTpaskaromias OJU30CTh APYT K APYTY
Pe3yJIbTaTOB U3MEPEHUI OJTHOW U TOM K€ BEIIMYUHBI, BBITIOJIHIEMBIX IOBTOPHO OAHUMHU
Y TEMHU K€ METOJIAMU U CPEICTBAMHU U3MEPEHUI U B OJIHUX U TEX K€ YCIOBUAX
OTPAKAET BIMSAHUE CIy4alHBIX IIOTPEMIHOCTEN HA PE3YNbTAT U3MEPEHUS
XapaKTEepPUCTHKA KauyeCTBa U3MEPEHH, OTpaXKaroIasi OJIM30CTh APYT K APYTY
pe3yJIbTaTOB U3MEPEHUI OJTHON U TOM K€ BEJIMYUHBI, OJYYEHHBIX B pa3HbIX MECTAX,
pPa3HBIMM METOJAMH U CPEACTBAMM U3MEPEHHM, Pa3HBIMU ONIEPATOPAMHU, HO
IIPUBEAEHHBIX K OJTHUM U TEM XK€ YCIOBUIM

Bocnpou3sBoaumMocTh U3MEPEHUi — 310 ...

XapaKTEepUCTHKA KauyeCcTBa U3MEPEHUI, OTpakarolas 0JIM30CTh K HYIIO
CHCTEMATUYECKUX MOTPEIIHOCTEN PE3YJIbTATOB N3MEPEHUM

XapaKTEpPUCTUKA KadeCTBa U3MEPEHUM, OTpaXkaroias OJIH30CTh APYT K IPYTy
pe3yJIbTaTOB U3MEPEHUI OJTHOW U TOM K€ BEJIMYUHBI, BBIIOJIHIEMBIX IOBTOPHO OAHUMHA
Y TEMHU K€ METOJIAMU U CPEICTBAMU U3MEPEHUI U B OJTHUX U TEX K€ YCIOBUAX
OTPAKAET BIMSAHUE CIy4alHbIX IIOrPEMIHOCTEN HA PE3yNbTAT U3MEPEHUS
+XapakTEepUCTUKA KaueCTBAa U3MEPEHUH, OTpaXkaromiasi OJM30CTh APYT K APYTY
PE3YIBTATOB U3MEPEHHUM OJTHOM U TOM 7K€ BEJIMYUHBI, IOJYYEHHBIX B Pa3HBIX MECTAX,
Pa3HBIMM METOJAMU U CPEACTBAMH U3MEPEHMM, Pa3HBIMU ONIEPATOPAMHU, HO
IIPUBEAEHHBIX K OJTHUM U TEM XK€ YCIOBUSIM.

K MeTpos1orn4yecKuM XapaKTepuCTHKAM CPEACTB U3MEPEeHUIl OTHOCATCH. ..

LI€HAa JeJICHUs, TUaNa30H U3MEPEHHUs, KJIacC TOUHOCTH, IOTpedIisieMasi MOIHOCTh
+KOJOBBIEC XapaKTEPUCTUKH, JIEKTPUUECCKAN BXOAHON Y BBIXOJJHOW UMIIEIAHC, JUAMTA30H
U3MEpeHus, ObICTPOICHCTBUE

JIMana3oH U3MEpPEHHUs, KJIacC TOYHOCTH, TabapUTHBIE pa3Mepbl, CTOUMOCTb.

K meTposiornuyeckum XxapakTepuCcTHKAM JJIf Olpe/ie/ieHIs] Pe3yJibTAaTOB
U3MEepPeHUil OTHOCAT ...

+(yHKIMI0 TpeoOpa3oBaHus, 3HAUEHUE MEPBI, LICHY JCICHHS, KOJIOBbIE XapaKTePUCTUKH
AIEKTPUYECKUIN BXOJTHOW UMIIENAHC, AIEKTPUUECKUI BBIXOTHOW UMIIEAAHC,
norpemHoctu CH, BpeMs peakuuu

GyHKIMIO pacipeneneHus norpeurHocteil, norpemnocty CU, 3HaueHue Mepsl, IeHy
JEJICHUS.

YMeHblIeHHEe BIMSHUA CJIYYANHBIX NOTPEHIHOCTEH HA Pe3yJbTAaT U3MePeHUs]
AOCTUTACTCH ...

+HU3MEepEeHNEM C MHOTOKPATHBIM HAOJIIOJIEHUEM U3MEPSIEMOI BETUYNHBI

BHECEHUEM IIOIIPABKHU B PE3YyJIbTAT U3MEPECHUS

MMOBTOPHBIMU U3MEPECHUSIMU APYTUM ONEPATOPOM MJIU C UCTHOJIB30BAHUEM APYTOro
CpPEACTBA U3MEPEHUS.
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YMeHblIeHHEe BIAUMSAHUSA CUCTEMATHYECKUX NOTPEIHOCTEH Ha pe3yabTaT U3MEpPeHMs
AOCTUTACTCSH

U3MEPEHUEM C MHOTOKPATHBIM HAOJIOICHUEM U3MEPSIEMON BEIMUUHbI

+BHECEHMEM NIONPABKHU B PE3YJIbTAT U3MEPEHHUS

MOBTOPHBIMU U3MEPEHUSIMU APYTUM ONEPATOPOM UJIU C UCTOJIB30BAHUEM APYTOro
CpelCcTBa U3MEPEHUS

N3mepeHus ¢ n-KpaTHbIM HAOJIIOIeHHEM U3MEPSIeMOro apamMeTpa mo3BoJsT
YMEHBIIUTH CJAYYANHYI0 COCTABJISIIONIYIO MOTPEIIHOCTH ...

B N pa3

+B nl/2 pa3

B 2%n pas.

KpatapiMu exuHunaMu Gu3nyecKuX BeJTMYMH HA3bIBAIOT ...

+eIMHUIBI, B 1IEJI0€ YHUCIIO pa3 OOJIbIINE CUCTEMHON €TUHUILIBI

€IUHHUILIBI, B LIEJIO€ YUCIIO PA3 MEHBIINE CUCTEMHOW €IMHULIBI

€AMHUIIBI, 00JaJal0NINe PU3HAKAMU CUCTEMBI

JoJbHBIMHU eAMHUIAMHU (PU3HMUYECKUX BEJUYMH HA3BIBAKOT ...

CIMHMIIBI, B 1[EJI0€ YUCIIO pa3 OOJIBIINE CUCTEMHOU €TUHUIIbI

+eAMHULIBL, B LIETIO€ YUCIIO Pa3 MEHBIIINE CUCTEMHOW €IMHULIBI

€AMHUIIBI, 00JaJA0IINe MPU3HAKAMU CUCTEMBI.

CpencrBo usmMepeHnii, npeAHa3HAYEHHOE J1JI1 BOCIIPOU3BeIeHUA

BEJIMYMHBI 33IaHHOT0 pa3Mepa, Ha3bIBAKOT ...

BEILIECTBEHHON MEpOi

VU3MEPUTEIIBHON YCTaHOBKOU

+TIEPBUYHBIM TAJTOHOM BEJIMYUHBI

IIpu ofHOBpEMEHHOM U3MEPEHUH HECKOJIbKUX OAHOMMEHHBIX BEJIUYHH U3MEPEeHMs
Ha3bIBAIOT ...

KOCBECHHBIMU

COBMECTHBIMU

+COBOKYIIHBIMU

IIpn oxHOBpEeMEHHOM U3MEPEHUH HECKOJIbKUX He OJHOMMEHHBIX BeJIUYUH
U3MEepPEeHUs Ha3bIBAKOT KOCBEHHBIMU

+COBMECTHBIMU

COBOKYIIHBIMH

HN3MepeHusi, Npy KOTOPHIX 3HAYEHHE U3MEPSieMOil BeJIMYMHbI HAXOASAT HA
OCHOBAHMHU M3BECTHOM 3aBMCHMMOCTH MEKAY Hell U BeJIMYMHAMM, I10ABepraeMbIMu
NPAMBIM U3MEPEHUAM, HA3bIBAKOT ...

+KOCBECHHBIMHU

COBMECTHBIMU

COBOKYIIHBIMHU

HN3MepeHusi, IpH KOTOPBIX CKOPOCTh U3MEHEHUS] U3MEPAEMOM BeJIUYUHbI
COM3MEPHUMA €O CKOPOCThI0O U3MEPEHHUIl, HA3BIBAKOTCA ...

TEXHUYECKUMU

METPOJIOTUIECKUMHU

+IUHAMHWYCCKUMHA

HN3MepeHusi, NpH KOTOPBIX CKOPOCTh U3MEHEHUS U3MePAeMOil BeJIMYUHbBI MHOT'O
MEHbIIEe CKOPOCTH U3MEePEeHU i, HA3BIBAKOTCA ...
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TCXHUYCCKHUMH

MCTPOJIOTUICCKUMU

+CTaTUYECKUMU

HepeuaTquaﬂ (i)YHKIII/Iﬂ cpeacrea U3BAMEPEHNUA OTHOCUTCH K rpynie

METPOJJOIrHY€CKHUX XAPAKTCPUCTHUK ...

JUISL OIIPEJICIICHUS PE3YJIbTaTOB U3MEPEHUN
YyBCTBUTEJIBHOCTHU K BIUSIONINM (akTOopam

+IMHAMHNYECCKHX

q)yHKIII/IH IIpeOﬁpa3OBaHI/ISI Cpeacrea NSMEPEHUSA OTHOCUTCH K Ipylie

METPOJJOTNYECCKUX XAPAKTCPUCTUK ...

+JU1 OIIPENEIICHUS PE3YIbTATOB U3MEPEHUIN
4yBCTBUTEIBHOCTH K BIMSIOIINUM (hakTOpam

JUHAMHYCCKHUX

Bapuaunﬂ BBIXOAHOI'0 CUTHAJIAa CPEACTBA USMEPCHUA OTHOCUTCH K I'PYIIIIE

METPOJOTHYECCKUX XAPAKTCPUCTUK ...

JUISL OIIPEJICIICHUS PE3YJIbTaTOB U3MEPEHUM

YyBCTBHUTEIHHOCTH K BIUSIONIUM (pakTopam
+TIOTPEIHOCTEN CPELICTB U3MEPEHUN
IL10THOCTH Onpeae/sieTcss MOCPEICTBOM U3MEPEHHSI MACCHI M JIJIMHBI (00BEM ).
Taxkue usmepeHus Ha3bIBAKOTCA ...

PSAMBIMHA
+KOCBCHHBIMU

OTHOCHUTCIIbHBIMHA

Mepoﬁ paccessHusl pe3yjabTaTOB UBMEPECHUSA ABJIACTCHA ...
+,Z[I/ICI'[€pCI/I$I N CPCAHCC KBAAPATHIHOC OTKIIOHCHUC

9KCICCC
MCAHaHa

Tadoauna 3 — Kpurepuu oueHKku chpopMUPOBAHHOCTH KOMIIETEHIIUM

Konu Kpurepun orieanBanmsi chopMHUPOBAaHHOCTH KOMIICTCHIIUN
HAaVMCHOBAHUE (4acTH KOMIICTCHITUH)
HHAUKATOPA Ha 0a30BOM ypOBHE Ha IOBBIIIEHHOM YPOBHE
JOCTHKCHUSL COOTBETCTBYET OLICHKE COOTBETCTBYET OLICHKE COOTBETCTBYCT OLICHKE
KOMIICTCHIIUNA «YIOBIIETBOPUTEIIEHO» «XOpOLIO» «OTIINYHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIICTEHIIVH) MaKCHMaJILHOIro Oajia MaKCHMaILHOIro Oajia MaKCHUMaJILHOI'O Oajia
N-1yk CTYIEHT JEMOHCTPUPYET | CTYIEHT OKa3bIBACT CTYJEHT JEMOHCTPUPYET
DopmyIHpyeT B 3HAHHUE OCHOBHBIX 3HAHUE U TIOHUMAaHUE r1yOOKO€ 3HAHUE U
paMKax MOHATUI METPOJIOTUH, OCHOBHbIX MOHSITHI IMOHUMAHHE OCHOBHBIX
IIOCTaBJICHHOM eauHUI] (PU3UIECKUX METPOJIOTUH, EITUHHUL MOHATUI METPOJIOTHH,
LIEIU [IPOEKTa BEJIUYMUH U bu3NYECKUX BEIUYUH U eIMHUILL (PU3HUECKUX
COBOKYITHOCTB XapaKTEPUCTHUK XapaKTEPUCTUK BCJIMYMH U
B3aMMOCBS3aHHBIX | U3MEPHUTEIIBLHBIX A3MEPUTEIBHBIX XapaKTEpUCTHUK
3amad, pubOpoB, criocoOeH pubOOpPOB, CIIOCOOCH C HU3MEPUTEILHBIX
00ecreYnBaroINX | ONPEIesTh JIOCTaTOYHO BHICOKOM npubOOpoB, cIOCOOEH ¢
€€ OTOCTHXECHHUE. IIOTPELIHOCTHA JIoJei BBICOKHM YPOBHEM
Onpepenser H3MEPUTEIIBHBIX CaMOCTOSITEIIbHOCTHU CaMOCTOSITEIbHOCTH
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0’KHJIaeMbIe
pe3yabTaThl
perieHus
BBIJICJICHHBIX
3a1a4
UA-2yk
[Ipoextupyer
peuieHue
KOHKPETHOU
3a/1a4u MPOEKTA,
BbIOMpast
ONTUMAJIbHBIN
crocob ee
peleHus, uCXoas
U3 AEUCTBYIOLIUX
MIPaBOBBIX HOPM U
MMEIOIITUXCSI
pecypcoB u
OTpaHUYCHUIN
NJ1-3yk, Pemaer
KOHKPETHBIC 3a/1a4
MPOEKTa
3asBJICHHOTO
KadecTBa M 3a
YCTaHOBJICHHOE
BpeMs
U-4yk
[Ty6mmano
MpeACTaBIseT
pe3yabTaThl
perieHus
KOHKPETHOU
3a/1a4d MPOeKTa
NI-1onk-1
Ucnonp3yer
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYH
BIX JUCLUIUINH JJIs
penieHus
CTaHIAPTHBIX
3a/1a4 B
COOTBETCTBUU C
HaIPaBJIECHHOCTHIO
po¢eCCHOHATBHO
U IeATeIbHOCTHU
UI-lonk:s
VYuyacTtByeT B
SKCIEPUMEHTAIIbH
BIX UCCIIEAOBAHUSIX
ANEKTPOOOOpYyA0Ba
HUS U CPE/ICTB
aBTOMAaTHU3aIU1

pudOpOB,
dbopmynupoBath B
paMKax MOCTaBJICHHOMN
L€ COBOKYIHOCTD
B3aMMOCBS3aHHbIX 3a/1a4,
o0ecrnevynBaroInuxX ee
JIOCTUXKEHUE,
ONPENENATh 0KUIaeMbII
pe3ynbTar peleHus,
MPOEKTUPOBATH PELICHUE
KOHKPETHBIX 3a/1a4,
pemnaTb KOHKPETHBIE
3aa4H 3a
YCTaHOBJIEHHOE BpeMsl,
nyOJIMYHO MPEACTABIATh
pe3yabTaThl PEIICHUS
KOHKPETHOM 3a7a4H,
HCIIOJIb30BaTh 3aKOHBI
€CTECTBEHHOHAYUYHBIX
JUCLUILINH JJIs pelIeHUs
CTaHJapTHBIX 3a/1a4 B
COOTBETCTBUU C
HaIpPaBJIEHHOCTHIO
npodeccuoHanbHOM
NESITENIbHOCTH,
y4acTBOBATh B
AKCIEPUMEHTATIbHBIX
HCCIIE0BAHUX
3IIEKTPOOOOPYIOBAHUS

OTIpeNIeNsTh
HOTPEITHOCTH
U3MEPHUTEILHBIX
npuOopOB,
dbopMynupoBaTh B
paMKax MOCTaBICHHOMN
IIeJTH COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a71ad,
o0ecreuynBaroIInx ee
JOCTIDKEHHE,
ONPEAEIATh 0KUIACMBII
pe3yJIbTaT pelieHus,
POEKTHPOBATH PEIICHUE
KOHKPETHBIX 3a]1a4,
penaTh KOHKPETHBIC
3a/1auu 3a
YCTaHOBIICHHOE BpeMs,
yOJIMYHO TIPE/ICTABISATh
Pe3yJIbTaThl peIICHHS
KOHKPETHOM 3a/1a4H,
UCTIOJIB30BaTh 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCITUTUTAH JIUTSL PEeIICHUS
CTaHJAPTHBIX 3a]1a4 B
COOTBETCTBHUH C
HaIpaBJICHHOCTHIO
npohecCHoHaANBHOM
NeSITeTTbHOCTH,
y4acTBOBAaTh B
IKCIEPUMEHTATBHBIX
UCCJICTOBaHMSIX
3JIEKTPOOOOPYAOBaAHUS

OTIpeNIeNSITh
MOTPEIIHOCTH
HU3MEPUTEITLHBIX
puOopoB,
(dbopMynupoBaTh B
paMKax MOCTaBICHHOMN
IIEJIN COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a71ad,
o0ecrevynBaroIIuxX ee
JOCTHKEHHE,
ONPEAEIATh 0KUIAEMbIN
pe3yJIbTaT pelieHus,
MPOEKTHPOBATH PEIICHUE
KOHKPETHBIX 3a]1a4,
penaTs KOHKPETHBIE
3aJauu 3a
YCTaHOBIIEHHOE BpEMH,
My OJIMYHO TPEICTABISTh
PE3yIbTAThHI PEIICHHUS
KOHKPETHOU 3a/1auH,
MCTIOJIB30BaTh 3aKOHBI
€CTECTBCHHOHAYYHBIX
JUCITUTUTAH JJTST PEIICHUS
CTaHJAPTHBIX 33124 B
COOTBETCTBHUH C
HAINPaBJICHHOCTHIO
npodeccCHoHaNBLHOM
NEeSITETTLHOCTH,
y4acTBOBAaTh B
IKCTIEPUMEHTATBHBIX
UCCIIeIOBAaHUSIX
AIEKTPOOOOPYAOBaAHUS
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MoayJib: OCHOBBI TEOPHH H3MEPHUTEIbHBIX MPUOOPOB
3amura n1adopaTropubix pador (3JIP)

Bonpocwi 0na 3auyumeot

1. YUto yuutsiBaeT Ob1ToBOM cueTunk CO? KakoBbI € IMHUIIBI U3MEPEHUS?

2. Pacimudpyiite CO; CA-3; CA-4; CP-3; CP-4.

3. VYcTpoWCTBO W NpUHLIMI JEUCTBHUS OAHO(PA3HBIX HHIYKIUOHHBIX CYETUYHUKOB
AIEKTPUUYECKON SHEPTUU.

4. Yro Takoe caMOXOJl cueTyuka? YcioBUsA €ro moBepku. Kak ycTpaHUTh camMoXoJ
cyeT4yuka?

5. 3ammTa CYETYMKOB OT TOKOB KOPOTKOT'O 3aMbIKAHUS U MIEPETPY3KHU.

6. I'te ycranaBiaMBaeTcCs 3amuTa: 10 Win nocie cuerdnka? [louemy?

7. Ilouemy k nepBoit knemme CO noaBoasT ¢a3zy, a K TpeTbeil — HyJb?

8. Bo3MosxHO 11 00paTHOE BpalleHUE TUCKA CUeTYHKa?

9. Ecnu okaxxyTcsl 3aMKHYThIMU BBIBOJbBI cueTunka 3 u4; lu2;2u3; 1u3;2u4; 1 u4,
4yTO OyZIET C HArpy3KOM, CYETYHKOM?

10. YUto Ha3biBaeTcsi 4yBCTBUTEIBbHOCTHIO? Kak OHa ompeaensiercss U KakoW JIOJKHA
OBITh JJISI CYHETYMKOB Pa3HbIX KJIaCCOB?

11. Yto moka3piBaeT HOMHHAJIbHASI MOCTOsIHHASA cyeTunka? Ee ¢puznueckuii cMbicia?

12. Yewm u Kak onpenensiercs AeMCTBUTENbHAS TOCTOSIHHAA CUETYNKA?

13. EciM mNOrpemHoCTh CYETYMKA TMpPU TOBEPKE MOJIYyYWSach OTpULATEIbHAs
(MOJIOKUTENbHAS), TO CUETYUK HEJOYUYUTHIBACT WU TMEPEYYUTHIBACT MOTPEOICHHYIO
AIEKTPOIHEPTUIO?

14. Yro Takoe cos ¢? IIpu kakoit Harpy3ke cos ¢ = 1; cos ¢ < 1?

15. KakoBBI yCTPOWCTBO W MPHUHITUN JACUCTBUS WHAYKITMOHHOTO TPeX(ha3HOTO CUETUHKA
aKTUBHOM dHEprun?

16. KakoBBI yCTPOWCTBO W MPHUHITUN JACHCTBUS WHAYKIIMOHHOTO TPeX(ha3HOTO CUETUHKA
PEaKTUBHOW SHEPrum?

17. CxeMbl mNONKIIOYEHUS TpeX(pa3HbIX CUETYMKOB HEMOCPEACTBEHHO U uepes
U3MEPUTEBHBIE TPAHC(HOPMATOPHI.

18. Uto o3Hauaet OykBa «Y» B 0003HaUeHUH Tpex(ha3HOro cyeTyrKa’?

19. Bo3aMoxHO 511 00paTHOE BpallleHHue AUCKa TpeX(pazHOro cyeTurka?

20. Kak MapkupyroTcs BBIBOJbI CHETYMKOB aKTUBHOM U PEAKTUBHOMN YHEPTHUU?

21. Kak ompenensercs kod(pdHUIIMESHT MONTHOCTH TpeX(pa3HOW IENH, €CIIM H3BECTHBI
3HA4YE€HUsI aKTUBHOW U PEAKTUBHOW SHEPruu?

22. YCTpOWCTBO M MPUHIINI IEHCTBUS PUOOPOB BHITTPSIMUTEIHHOU CUCTEMBI.

23. O6nacTh NMPUMEHEHUS PUOOPOB BHITIPSIMUTEIHHONU CHCTEMBI.

24. PactmudpoBaTh YCIOBHBIC 0003HAYCHUS HA IIKAJIC TPUOOpa.

25. Ilpuniun paboThl OJHO- U IBYXIIOIYIEPUOAHOTO BBIIPSIMUTEISL.

26. IlocnenoBarenbHas U napajuiesibHasi CXEMbl OMMETPOB.

27. TlopsaoK HW3MEpEHUA COIMPOTUBICHUW, IOCTOSHHOTO M TEPEMEHHOTO TOKOB,
HaNpsHDKEHU KOMOMHUPOBAHHBIMU MTPUOOpaMu.

28. OnpeneneHue 1eHbI IeJIEeHUS KAkl MpUOopa Ha pa3HbIX Mpeiesax.
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29. Onpenenenue abOCOTOTHON MOTPEIIHOCTH MO KIACCy TOYHOCTHU MpUOopa.

30. ZlocTOMHCTBA M HEOCTATKU BBIIPSIMUTEIBHON CHCTEMBI.

31. Ilpunuun pa®oTel TpruOOpa MarHUTOZEKTPUUYECKON cucTeMbl. [IpaBuiio OypaBumka.
[IpaBuio JIEBOM PYKH.

Komnbrorepnoe tecrupoBanue (TCk)

Bvibepume 00un npasunbHulil 6apuanm omeema u Haxcmume KHONKY «/laneex
Yro yyursiBaeT 0bITOBOM cueTyuk CO?
+IToTpebisieMmyto SHEPTUI0
DJIEKTPUUECKHUI TOK
Hcnonp3yemMyto MOIIHOCTh
Harpy3sky
Pacumm¢pyiite CA-3:
CUETYUK aKTHBHBIN
+CYETUMK aKTUBHBIN Tpex(a3HbIii
CYETUUK OJIHO(A3HBIN
CYETUYUK OJHOIIPOBOIHOMU
Yro Takoe camoxo/ cueT4uKa?
BpALllCHUE INCKA CYETUYMKA IPU HATPYy3KE
OTCYTCTBHUE BpPAILICHHS AUCKA CUETUYMKA IPU HArpy3Ke
+BpallleHUE AUCKA CUETYMKA IPU OTCYTCTBUU HArpy3KH
BpAIlICHUE TUCKA CUETUYUKA O] BO3IEUCTBUEM MPUIOKEHHOTO HOMUHAIBHOTO
HaIPSKEHUS
Tpex(asHblii C4eTYUK /151 U3MEPEHHS] AKTUBHOM JHEPITUH B YEThIPEXNPOBOJIHOM
Ienu UMeeT B CBOeH NMOJABMKHOM YacTH...
JIBa IUCKa
+Tpu 1ucKa
YEeThIPE JUCKA
OJVH JIUCK
3a cueT 4ero cozaaercs BpalawIuii MOMEHT, 1eliCTBYIOIINA HA TNUCK CUeTYNKA?
+3a cueT B3aMMOJICHCTBUS MEXK/ly BUXPEBBIMU TOKAMU B JIUCKE U OETYIIIUM MarHUTHBIM
MI0JIEM, CO3JaBAEMBIM TOKAMHU KaTyIIIEK
3a cueT B3auMOJCHCTBUS MEXAY TOKAaMU MapajuieIbHOM U MOCIEI0BATEIbHON KaTyIIIEK
3a cdeT B3aMMOJEMCTBHUS MOJIS IOCTOSHHOTO MarHuTa ¢ BUXPEBBIMUA TOKaMU B JIUCKE
3a cueT B3aMMOIECMCTBHUS MOJIS MOCTOSSHHOTO MarHuTa ¢ TOKOM IOCJEeA0BaTEIbHON
0OMOTKH
Kaxkue exuHnubl u3mMepeHus yauroiBaet cuerTyuxk CO?
+kBT/4
kBT/4
c-1
000pOT/MUH
Pacmudpyiire CO:
CUECTYUK AKTUBHBIN
CUYETUMK aKTUBHBIN TpeX(}a3HbIii
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+cyeTunk oAHO(DaA3HBIN

CYETYUK OJHOIPOBOIHOU

Kak ycTpanuth camoxoa cueTyuxa?

BKJIFOUEHHE B LIEMb JIONOJHUTEIbHBIX COIPOTUBIICHUN

VCKJIFOYEHUE YACTU HArpy3KH

no0aBlieHUE CONPOTUBIICHUS HA BXOJIE

+3aMeHa cueTurKa

Ji1s1 yMeHbIIeHUs] MOTPEeIIHOCTH CYeTYHKA B €r0 KOHCTPYKIMU MPeyCMAaTPUBAIOT:
+YcTaHOBKY MOJBUKHOW YAaCTH B CIIEUAJIBHBIX OIOPax

Pa3genenne MarHuTHOro MOTOKA NapaJyIeIbHOM KAaTYIIKU Ha JBE COCTABIISIIOLIUE
CrnenuanbHbIi CYETHBIN MEXaHU3M

PerynupoBKy OCTOSIHHOTO MarHUTa

IlocTOSIHHBII MATrHUT B HHAYKIMOHHOM CYETUYMKE CIYKHT, JJIs:

+Co3aaHus TOpMO3HOTO MOMEHTA

YcrpaneHus caMmoxoia

3aluThl OT BIUSHUSI BHEIIIHUX MAarHUTHBIX MOJEH

I'ne ycTaHaBIMBaeTCH 3aIUTA: 10 WIH MOCJIe CHeTYUKA?

+110

nocJe

U 710 U MOcIIe

Yro HA3bIBAETCHA YYBCTBUTEIBHOCTHIO?

+HanMeHbIlIee 3HAUYEHNUE TOKA, BRIPAKEHHOE B MIPOLIEHTaX K HOMUHAIILHOMY, TIPU
HOMHWHAJIBHOM HaIpsKEHUU U cos f=1, KOTOpbIi BhI3bIBAET BpallleHHE TMcKa 0e3
OCTaHOBKH

HAaVMEHbIIEE 3HAUCHUE HANIPSKEHUSI, BRIPAXKEHHOE B IIPOLIEHTaX K HOMUHAJILHOMY, IIPU
HOMHUHAJIBHOM TOKE U cos f=1, KOTOpBI BBI3BIBAET BpalllCHUE IUCKa 0€3 OCTaHOBKHU
HaWMEHbIIIEE 3HAUCHUE COMPOTUBIICHUS, BEIPAXKEHHOE B MPOIIEHTAX K HOMUHAIBHOMY,
P HOMUHAJILHOM HaNpsbKeHUU U cos f=1, KOTOphIil BBI3bIBAET BpallleHUE AUCKa 0e3
OCTaHOBKH.

EnnHnnb! u3MepeHus 3J1eKTPU4ecKOH JHeprum:

KBT/4ac

+kBT1/4

Br/c

Bt/c/06

HomuHanbHasi IOCTOSIHHAS CHETYMKA ompeesisieTcs mo ¢popmy.ie:
1

C
+ 7 K
¢

AN

t
WI=PtUt
Ulcosp-t
C, = Y Lcosg-t
n

IlepenaToyHoe YMCJI0 CHETYHKA ITO:
+4rciio 000pPOTOB IMCKA CUETYHKA, COOTBETCTBYIOIIECE M3MEHEHUIO IMMOKA3aHUsI CYETHOTO
Mexanusma Ha 1 kB1/4
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10 060pOTOB JUCKa CUETUYHMKA, COOTBETCTBYIOIINE U3MEHEHUIO TTOKAa3aHUs CUETHOTO
MexaHu3Ma Ha | kB1/4

YHUCJI0 000POTOB JIMCKa cyeTuyrKa 3a 10 MUHYT, COOTBETCTBYIOIIEE U3MEHEHUIO
MOKAa3aHUs CUETHOTO MEXaHU3Ma

YHUCJI0 000POTOB JIMCKA CYETYMKA, COOTBETCTBYIOIIEE N3MEHEHHIO MTOKa3aHUs CYETHOTO
MEXaHHU3Ma

JelicTBUTe/IbHAS MOCTOSIHHAA CUYETYHUKA onpeaesasiercs popmy.ie:

WA=PtUt
C, = Ulcosp-t
n
IHopor 4yBCTBUTEJIbHOCTH CHETYMKA ITO (YKAKHTE HECKOJIBKO BADHAHTOB
0TBETA):
+OTHOILIEHNE MUHUMAIbHOW MOIIHOCTH P i, IPU KOTOPOM AUCK CUETYMKA HAYNHAET
BpAILIAThCA, K HOMHUHAJIBbHOU MomtHocTh PH
+OTHOLIEHHE TOKA TPOTaHus Ly, K HOMUHAIBHOMY TOKY I,
OTHOLIEHHE HANPsHKEHUs TPOTaHUS Upor K HOMHHANBHOMY Hanpsikenuro U,
OTHOLIEHHWE CONPOTUBIIEHUS TPOTaHUs R por K HOMMHATIBHOMY CONPOTUBIIEHHUIO R,
Yro Takoe cos ¢?
+K03(PPUIIUEHT MOIIIHOCTH UCCIIEeIyEeMOH 1enH
KOA((PUIIMEHT HANPSKEHUS UCCIEAYEeMOM Lenu
KO3 (PUIIMEHT CUITBI TOKA UCCIEyEeMOM LeNn
Kakue cueTYHKM BKJIIOYAKOTCS B CeTh 0e3 U3MepUTeIbLHbIX TPaHchopMaTopoB?
+CYeTYMKH HEMOCPEICTBEHHOI'O BKIIFOUEHUS (TIPSIMOTO BKITFOUEHHS])
CueTyrKH NOJIyKOCBEHHOT'O BKIIFOUEHHS
C4ueTurKr KOCBEHHOT'O BKJIIOUCHUS
Kakne c4eT4YHKH BKJIKYAKTCHA B C€Th CBOMMHU TOKOBBIMU 00MOTKaMH 4epe3
TpaHcopMaTopbl TOKA
CueTurKHu HEMOCPEACTBEHHOTO BKIIFOUEHUS (IIPSMOTO BKIIFOUESHUS )
+CUeTUnKH MOJIYKOCBEHHOTO BKIIFOUEHHUS
CdeTurKHr KOCBEHHOT'O BKJIIOUCHUS
Kakue cueT4HKM BKJIIOYAKOTCS B CeTh B CE€Th Yepe3 TPAaHCPOPMATOPHI TOKA U
TPaHCHOPMATOPHI HATIPAKEHUA?
CyeT4yrKy HEeMOCPEICTBEHHOTO BKIIOYEHUS (TIPSIMOTO BKITIOUCHUS )
CueTyrKH OJIyKOCBEHHOT'O BKIIFOUCHHS
+CYeTYMKH KOCBEHHOTO BKIIFOUEHUS
PesyabTUpyOIIMi BpaIAOIUA MOMEHT HHAYKIHOHHOT0 CYETYMKA OIpPeaeasieTcs
no popmyuJie:
Mesp= kfO@,siny
Mep = kf®,@, cosp
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Mep =k k, @@, sinp

Mep =k k,DD,tgp

J1st yMeHbIIeHUS MOTPENIHOCTH CYETYMKA B €r0 KOHCTPYKIIUU
npeaycMaTpuBaroT...

YcTaHOBKY TOABHXKHOM YaCTH B CIIEIIMATIBHBIX OITOPax

+Pa3aeneHrne MarHuTHOrO MOTOKA NapajyIeIbHON KAaTYIIKU Ha JIBE€ COCTABIISIOIINE
CnenuaabHBIM CYETHBIM MEXaHU3M

PerynupoBKy OCTOSHHOTO MarHuTa

JlaHHas cxeMa NpUMeHsIeTCs 1JI U3MepeHUs
+bonpIINX CONPOTUBIIEHUN

MaiibIx CONIpOTUBIIEHUN

bosbnx TOKOB

MauibIX TOKOB

| +

JlaHHas cxeMa nNpUMeHsieTCsl I U3MepPeHUs 1
bosbmux conpoTuBieHU

+MaJibIX COPOTUBIIEHUMN

bosbiinx TOKOB

MautbIx TOKOB

s u3MepeHus CONPOTUBJICHHUSA NOCTOAHHOI0 TOKA UCIOAb3YIOTCH
JIByxpaMO4HbI€ TPUOOPHI MArHUTOAIEKTPUIECKON CUCTEMBI
OpHopaMo4HbIEe TPUOOPHI ANEKTPOMATHUTHON CUCTEMBI
+O1HOpaMOYHbIE MPUOOPBI MATHUTOAIEKTPUUECKON CHCTEMBI
MHoropamouHbie TpUOOPbl MArHUTO3IEKTPUUECKON CHCTEMBI

B kauecTBe peryIMpylOUIMX 3JIEMEHTOB CXeMBbI MOCTA IIEPEMEHHOI'0 TOKA
HCIOJIB3YIOT

IIepemeHHbBIE KOHIEHCATOPEI

IlepemeHHbIE KaTyLIKU UHAYKTUBHOCTH

+1lepemMeHHbIE PE3UCTOPHI

Jenurenu HanpsKeHUs
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B naHHoO# cxemMe pe3uCcTOPbI YCTAHOBJICHBI 1JId =
OrpaHnndeHust TOKa B LIENU

+YMeHbIlIeHUs TEMIIEPATyPHON HECTAOMIBHOCTH
YMeHbIIIeHUS TOTPEITHOCTH MPUOopa

B ka4yecTBe yKa3aTe/isi paBHOBECHsSI B MOCTAaX MOCTOSTHHOI'0 TOKA UCII0JIb3YeTCs
MukpoamnepmeTp

MuunamnepmeTp

MuUnMBOIBTMETP

+I"anpBanomeTp

KoJsm4ecTBO mj1e4 B ABOITHOM MOCTE PABHO

YEThIPEM

+IIeCTU

BOCbMU

JECITU

Kakoii MakcMMaIbHbIM YaCTOTHBIN JUATIA30H BHINPSIMUTEIbHBIX H3MEPUTEIbHbBIX
npudopos

+110 20 kI'11

1o 100 kI'm.

o 10 xI'g

1o 30 k[

Kaxko# TOk nporexkaer 4yepe3 MArHUTOJIEKTPUYECCKHUUA MEXaHU3M

o VD o e VD2

=

Vg wOo3
L= o

+B /1Ba pa3a 0oybIINI

B TPH pa3a OosbIINN

B JIBa pa3a MEHbIIUHN

BeinpsiMuTe/ibHbIe NIPUOOPHI NPEACTABISIOT CO00H COYeTaHMe...

+U3MEpPUTENIBHOIO MEXaHU3Ma MAarHUTOIEKTPUUECKON CUCTEMBI C BBIIIPSIMUTEIIEM Ha
II0JIyIIPOBOJHUKOBBIX THOAAX.

MU3MEPUTEIILHOTO MEXAHU3MA JIEKTPOMATHUTHON CUCTEMBI C BBIIIPSIMUTEIIEM Ha
II0JIyIIPOBOJHUKOBBIX THOAAX.

U3MEPUTEIBHOTO MEXaHW3Ma JJIEKTPOCTAaTUYECKOM CHUCTEMBI C BBIIPAMUTENIEM Ha
IIOJIYIIPOBOJHUKOBBIX JTUOAX.
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Taboauua 4 — Kpurepun ouenkn ¢cGopMHUPOBAHHOCTH KOMIIETEHIIUI

Kon n Kputepuu onenuBanus chopMuUpOBaHHOCTH KOMIIETEHIIUN
HAaMCHOBaHHE (4acTv KOMIETCHITHH)
MHJIUKATOpa Ha 6a30BOM ypOBHE Ha NOBBIIICHHOM YPOBHE
HOCTHXKCHHA COOTBETCTBYECT OLICHKE COOTBETCTBYECT OLICHKE COOTBETCTBYECT OLICHKE
KOMIICTCHIIMH «YIOBJICTBOPUTECIILHO) «XOpouro» «OTJIIMYHO»
(1actu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHLIUH) MaKCHMAaJIbHOTO OaJuia MaKCHMAaJIbHOTO OaJuia MaKCHMaJIbHOTO Oaya
Na-1yk CTYJEHT JEMOHCTPUPYET CTYJEHT OKAa3bIBAECT CTYAEHT JEMOHCTPUPYET
DopMynHupyeT B

paMKax MoCcTaBIIeH-
HOM LETU POEKTa
COBOKYITHOCTh
B3aHMOCBSI3aHHBIX
3aja4, ooecrieunBa-
IOLINX €€ JOCTHXKE-
uue. Onpenensier
OXKUIaeMbIe Pe3yIib-
TaThI PEIICHMS
BEIJICJICHHBIX 3a]1a4
N-2yk.,
[Ipoextupyer perie-
HUE KOHKPETHOMI
3aJ1a4M MIPOEKTa,
BBIOHpAs ONTH-
MaJbHBIH crtocob ee
peIIeHus], HCXOs U3
JIEUCTBYIOIINX
MIPaBOBBIX HOPM H
MMEIOIIUXCS
pecypcoB u
OTrpaHUYCHHI
Hﬂ-3yK_2 Pemaer
KOHKPETHBIE 3a/1a4
MIPOEKTA 3asBJICH-
HOTO Ka4ecTBa U 3a
YCTaHOBJICHHOE
BpeMs
N-4yy., [lyomuanao
MIpeJICTaBIIAET
pe3yIbTaThl pele-
HUSI KOHKPETHOMN
3aa4n POeKTa
W/-1omk-1
Hcnonbzyet
OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBI
X TUACIUTUIAH NS
pelieHus: cTaHmapT-
HBIX 3a/1a4 B COOT-
BETCTBUH C HaIlpaB-
JIEHHOCTHIO TIpodhec-
CHOHAJIBHOU
JEeSITeTbHOCTH
U/-lonk-s
VYyacTByeT B
SKCMEPUMEHTAIBHBIX
KCCIIEI0BAHUAX
3JIEKTPOOOOPYIOBAH
Y U CPEIICTB
aBTOMAaTHU3AIINU

3HaHWE MPUHIUTIA
palboThl ¥ KOHCTPYKLIUU
MU3MEPUTEITBHBIX
pubopoB, criocobeH
BBIOMpATh THII
U3MEPUTEIIEHOTO
npubopa 1 MPOBOAMTH
U3MEepEeHus,
dbopmyaHpoBaThH B
paMKax MOCTaBJIEHHON
IIeJTN COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3ajlad,
o0ecreuynBaroIIux ee
JOCTHKEHHE,
ONPEAEIATh 0KUIACMBII
pe3yJIbTaT peuieHus,
MIPOEKTHPOBATDH PEUICHNE
KOHKPETHBIX 3a/1a4,
pemaTh KOHKPETHBIC
3a1auu 3a
YCTaHOBIIEHHOE BpEMH,
nyOJIMYHO MPeACTaBIATh
pe3yJIbTaThl peIICHHS
KOHKPETHOM 3a7auu,
HCTIOJIb30BaTh 3aKOHBI
€CTECTBEHHOHAYYHbIX
JTVICIIUATUTAH JIISL PEIICHUS
CTaHJApTHBIX 3a]1a4 B
COOTBETCTBHUH C
HaIpaBJICHHOCTBIO
poQeCcCuOHAIBHON
NeSITEIbHOCTH,
y4acTBOBAaTh B
HKCHEPUMEHTATbHBIX
UCCIICTOBAHMSIX
3JIEKTPOOOOPYIOBAHUS

3HaHWE U TIOHUMaHHE
NpUHIUNA PabOThl U
KOHCTPYKIIUU
U3MEPUTEIIBHBIX
puOOpPOB, CIIOCOOEH C
JIOCTAaTOYHO BBICOKOH
J0JIEH
CaMOCTOSITEIbHOCTH
BBIOMpATh THII
U3MEPUTEIIBHOTO
npubopa 1 MPOBOAHTH
U3MEepeHus,
dbopmyaHpoBaTh B
paMKax MOCTaBJIEHHON
IIeJTH COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a71ad,
o0ecrneunBaroIIux ee
JOCTHKEHHE,
ONPEAEIATh 0KUIAECMBII
pe3yJIbTaT pelieHus,
MIPOEKTHPOBATDH PEUICHNE
KOHKpPETHBIX 3a/1a4,
pemaTh KOHKPETHBIC
3aauu 3a
YCTaHOBIJIEHHOE BpEMH,
nyOJIMYHO MPeACTaBIATh
pe3yJIbTaThl peIICHHS
KOHKPETHOM 3a7auy,
MCTIOJIB30BaTh 3aKOHBI
€CTECTBEHHOHAYYHbIX
JTVICIIATUTAH JJISL PEIICHUS
CTaHJApTHBIX 33]1a4 B
COOTBETCTBHUH C
HaNpaBJICHHOCTHIO
npo¢ecCuoHAIbHON
NeSITETbHOCTH,
y4acTBOBAaTh B
9KCHEPUMEHTATbHBIX
UCCIICTOBAHMSIX
AJIEKTPOOOOPYIOBAHUS

rIy0OKO€E 3HAHUE U
MMOHMMAaHHE MTPUHIIUIIA
paboThl U KOHCTPYKIIUU
M3MEPUTENbHBIX
puOOpoB, CIOCOOEH C
BBICOKHM YPOBHEM
CaMOCTOSITENIbHOCTH
BBIOMpATH THUII
U3MEPUTENIBHOTO
npubopa U MPOBOIUTH
H3MepeHus,
(dbopMynupoBaTh B
paMKax MOCTaBJICHHOMN
L[EJTH COBOKYITHOCTh
B3alMOCBS3aHHBIX 33/1a4,
o0ecreynBaronmx ee
JOCTUXKEHUE,
OTIPEICINIATh OKUAeMbII
pe3ynbTatr peleHus,
MPOEKTUPOBATH PEIICHUE
KOHKpETHBIX 3aJad4,
penaTb KOHKpETHBIE
3a/1a4M 3a
YCTaHOBJICHHOE BpEMsl,
myOJIMYHO NPEACTABIATh
pe3yNbTaThl PEIICHUS
KOHKPETHOM 3aJa4H,
MCIOJIb30BaTh 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCIUIIAH JJIS PeIIEeHUS
CTaHJapTHBIX 3a/1a4 B
COOTBETCTBUHU C
HaIpPaBJIEHHOCTHIO
npodeccroHanbHOM
NEeSITEIbHOCTH,
y4acTBOBaTh B
AKCIEPUMEHTATbHBIX
UCCIIETIOBAaHUSIX
3IEKTPOOOOPYOBaAHUS
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Moayasb: IIpudopsl cpaBHeHHsl. DJIEKTPOHHBbIE, perucTpupywmmne u uudposbie
npudopsbl

3amura n1adopaTtopubix pador (3JIP)

Bonpocw 0na 3awyumeot

1. [Touemy MOCTBI Ha3bIBAIOT IpUOOpamMu cpaBHeHUs? X TOCTOMHCTBA M HEIOCTATKHU.

2. KakoBO Ha3Ha4Y€HHE MOCTOB MOCTOSIHHOTO TOKa? YCTpPOWCTBO M MPHUHIMIT IEUCTBUS
MOCTa ITOCTOSIHHOT'O TOKa.

3. KakoBo ycinoBue paBHOBECHUSI MOCTa MOCTOSIHHOTO ToKa? [IpuBenure cxemy.

4. Yxaxute GopMyIry omnpe/ieieH!s] HEU3BECTHOTO COMTPOTUBIICHUS TI0 MOCTOBOM CXEME.
5. Kak MOHO HEMOCPEACTBEHHO WJIM KOCBEHHO U3MEPUThH COMTPOTUBIIEHUE?

6. B uem pa3HuIla aKTUBHOTO U OMUYECKOTO CONPOTUBJICHUI ?

7. IlpuBeauTe XapakTEpUCTUKY MOCTA MOCTOSHHOTO ToKa P333.

8. Kakme »51meMEHTHI SJEKTPUYECKON IIenmu OO0JaJaf0T AaKTUBHBIM, WHAYKTHBHBIM,
€MKOCTHBIM COMPOTUBIICHHEM ?

9. Kakue uzmepuTeabHble MEXaHU3Mbl MOXXHO MCIIOJIb30BaTh B KA4eCTBE HYJIEBOIO
yKazaTelsd B MOCTOBOI CXeM€ MOCTOSIHHOTO TOKa?

10. M3 dero ckiagbiBaeTCsd MOTPEIIHOCTh HW3MEPEHUSI COMPOTUBICHHUS MOCTOBBIM
Metonom? Kakue 1Be cxeMbl U3MEpPEHUsI COPOTUBIICHHUS UMEIOTCs B mpubope P333?

11. YeTpoilcTBO M IPUHLHKII IEUCTBUS MOCTA IEPEMEHHOTO TOKA.

12. YerpoiicTBo u puHiun padoTsl uameputeins RCL.

13. Kak npousBoutcst 6baiancupoBka usmepurens RCL?

14. Pexxum u3MepeHus: COnpoTUBIEHUH Tpu oMo n3mepurens RCL.

15. Pexxum n3MepeHust MHIyKTUBHOCTEN Mpu oMoy u3mepurens RCL.

16. Pexxum uzmepenust eMkocTel mpu nomoin uamepurens RCL.

17. HazHadeHnue, yCTpONUCTBO M MPUHIINI JEHCTBUS SJIEKTPOHHOTO Ocnuiuiorpada.

18. KakoBbl yCTpOMCTBO M MPUHIMUIT IEUCTBUS AJEKTPOHHON TPYOKHU?

19. Kak ¢opmupyeTcsi CUTHAII pa3BepTKH Ha ociiuiuiorpade?

20. Yro Ttakoe HanpspkeHue pa3BepTku? llepuon passeptku?

21. Yo Ha3bpIBaeTCS OCHUILIOrPAMMOIA?

22. Yto Ha3bpIBaE€TCS CUHXpOHM3AMEN? BUIbI CHHXPOHU3AIUN.

23. YTo Ha3bIBAETCS AJIEKTPOHHOM MYIIKOM?

24. JlaTh onucaHue CTPYKTYpHOH cxembl ocimuuiorpadga C1-83 ¢ nmoscHeHuEM KaXKa0ro
U3 DJIEMEHTOB CXEMBI.

25. Onucate opransl ynpasierus ocuuiorpagom C1-83.

26. Kak u3MepuTh npu MOMOIIM ocluiiiorpada HampsbKeHHe, YacTOTy TOKa U Pa3HOCTh
dbaz?

27. UYro Ha3bIBaeTCs AMIUIMTYIHBIM 3HAYEHUEM HampsbkeHus? JleldcTByromum
3HaueHueM? CpeTHUM 3HaUYeHUEM ?

28. KakoBO Ha3HaueHME KaHala Z U KaKue yCTPOIICTBA OH B ce0s BKIHOYAET?

29. KakoBo Ha3HaueHHE KaHana X U KaKhe yCTPONCTBA OH B CEOs BKIIIOYAET?

30. KakoBo Ha3HaueHHE KaHaa Y U KaKue yCTPONCTBA OH B CeOsl BKIIIOYAET?

31. Yro Ha3wpIBaeTCA JJIMHOU BOJIHBI?
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32. Ilouemy anst pa3BEepTKH HAMPSHKEHUS B OCIMULIOrpadax MCHOIb3yeTCsl HaMpsHKEHHE
nu10o0pa3Hoi HopMbI?

33. KakoBbl YCIOBUS TIOJIYYEHHsS] HEMOJBH)KHOIO HM300paK€HHUS Ha JKpaHe
ocruiuiorpadga?

Komnbrorepnoe tecrupoBanue (TCk)

Bvibepume 00un npasunbHulll 6apuanm omeema u Haxcmume KHONKY «/laneey
B ocHOBe MOCTA OCTOSTHHOI'O TOKA JICKHUT:
+Mara3uH conpoTUBIICHUI
BceTrpoeHHBIN HICTOYHUK TUTAHUS
Mara3suH UHIYKTUBHOCTEN
["anpBanOMETp
Jnst u3MepeHust MaJIbIX CONPOTUBJICHHH UCIOJIB3YeTCH CXeMa MOCTA:
JIByx3a)xuMHas
Tpex3axuMHas
+YerbIpex3aKuMHasA
MocT Manbie CONPOTUBIICHUSI HE U3MEPSIET
MocT, COnpoTHBJIEHUSI KOTOPOTI'0 BHINOJHEHbI B BU/I€ PHIYaKHBIX MHOTO3HAYHbBIX
Mep JIEeKTPUYECKUX CONPOTUBJICHU, HA3bIBACTCS:
Peoxopaubim
+MarasuHHbIM
COanaHcupoBaHHBIM
JIBOMHBIM
B kauecTBe yka3arTeyisi pPABHOBECHS B MOCTAaX OCTOSIHHOI'O TOKA HCIOJIb3YeTCH:
MukpoamMnepMeTp
MuunamrnepmeTp
MuUnMBOIBTMETP
+T"anpBanomeTp
IIpudop, npeaHa3HAYEHHDII 1JIS HENOCPEACTBEHHOI'0 CPaBHEHMSI M3MepPsieMOoil
BEJIMYHMHBI C BEJIMYUHON, 3HAYEHHE KOTOPO U3BECTHO...
+IIpubop cpaBHEeHUs
[TpuGop BeIpaBHUBAHUS
[Tpubop uzmepeHus
[Tpubop yBenuuenus

Kaxkasi BeTBb MOCTA HA3BIBAECTCH AMATOHAJBIO MUTAHUA?
AB
+AC
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BD
BC
Kakas BeTBb MOCTa Ha3bIBaeTCs HU3MepuTeJIbHast JTMaroHaJib mocTa?

YcioBueMm paBHOBeCHS OJUHAPHOI'O MOCTA MOCTOSAHHOIO TOKA ABJIAETCH:
+paBEHCTBO CONPOTUBIIEHUN MPOTUBOJIEKAIINX IUIEY MOCTA

HEPABEHCTBO COMPOTUBIICHUN MPOTUBOJIEKAIIUX I MOCTA

TOXJECTBO CONPOTUBIICHUI MPOTUBOJIEKAIUX IIJIEY MOCTA

COOTBETCTBHE CONMPOTUBIICHUI MPOTHUBOJICKAIUX TIJIEY MOCTA

dopmy.ia onpeaeSeHUs HEU3BECTHOI0 CONPOTUBJICHHSI 110 MOCTOBOM cxeMme:

r.= ’ir_3-
+ £
R1=R3=R2 +RW
r,12=rl 3
ry =12 r3/11

N3 vero ckiaaapiBaeTcsi NOrPeNIHOCTh U3MEPEHHs CONPOTUBJIEHUS MOCTOBBIM
MeToaoM?

+UCTO0JIb30BAHUE METO/Ia CPAaBHEHHSI, TOYHOCTh ATAJIOHHBIX PE3UCTOPOB, BHICOKAS
YyBCTBUTEJIILHOCTh TaJIbBAHOMETPA

UCIIOJIb30BAaHUE METO/1a CPAaBHEHUS

TOYHOCTB ATAIOHHBIX PE3UCTOPOB

BBICOKAsl YyBCTBUTEJIBHOCTh raJIbBAHOMETPA

i1 yero nmpeaHa3HaveHbl 3a:kuMbl £b MocTa nmocrositnHoro Toxka P333?

B, By & g, 8
ﬂs
n/m
@1 x1000 X100
z (EIN
e =10 5
_ﬁ-‘ fanaHe
— 4  — ] —| S — —
T SHH M MB ITB

+ IS MNPpHUCOCANMHCHUA BHCIIHCTO NCTOYHWKA ITUTAHUS
AJI1 IPUCOCAMHCHUSI BHCITHETO HYJICBOT'O MHAWKATOpA
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TSl TPOBEPKU COMPOTUBIICHUSI CXEMbl MOCTa
JUIsl TPOBEPKHU COMPOTUBIIEHUSI O cxemaM Baprnes, Myppest u acuMMETpUH IPOBOJIOB
[ yero nmpegHa3navensbl 3a:kumbl I' MocTa mocrosiHHoro toxka P333?

« Py g 8.9

:
n/m @ @
1 x1000 X100
2

@
—<
—

R R 310 Xl

i3 Gananc
— 4  — O —  — — —
T SHH oM MB 1B

JUISL TPUCOCIMHEHUS BHEIITHETO0 HCTOYHHUKA TTUTAHUS
+171s1 IPUCOSTMHEHHS BHEIITHETO HYJICBOTO MHIUKATOpa

JUISL TIPOBEPKU COMTPOTUBIICHUS CXEMbI MOCTa

JUTsI IPOBEPKU COMIPOTUBIIEHUS IO cXxeMmaM Bapites, Myppes u acuMMeTpuu IpOBOIOB
st yero npeanasHauvensl 3axxumMbl M 1 K MocTa nocrosinnoro toka P333?

By D g g2
ﬁb ()
wn
—a 1 x1000 x100
—g 2
® @
@3 Ganarc
g4
IIHT SHHI M MB IIB

JUISL IPUCOEAMHEHMS BHEIITHETO UCTOYHHUKA MUTAHUS
JUISl TPUCOEAMHEHUS BHEITHETO HYJIEBOIO MHANKATOPA

+117151 IPOBEPKU COMPOTUBIICHUS] CXEMbBI MOCTa

JUIsl TPOBEPKU COMPOTUBIIEHUS 0 cxeMmaM Baprnes, Myppest u acCHMMETpUH IIPOBOJIOB
st yero npeaHasHayeHbl 3a:kuMbl Ry, MocTa nocrositnaoro roka P333?

& &, g g g
ﬁs ()
wm
—@ 1 x1000 x100
I ® @
R e x10 x1

—3 GamaHc

&1  m— I — | I — —

T 5SHH IIM MB IIB

JUIS1 TPUCOEAMHEHNS BHEITHETO HCTOYHHUKA MTUTAHUS
JUISl TPUCOEAMHEHUS BHEITHETO HYJIEBOIO MHANKATOPA

JUIS1 TPOBEPKU COMPOTUBIIEHUSI CXEMbI MOCTa

+117151 IPOBEPKH COMPOTHUBIICHHS IO cxemaM Bapies, Myppest 1 acuMMETpUH IIPOBOJIOB
B kakux JUHUAX MOCT MOCTOSIHHOTO TOKA P333 mo3BoJisieT onpeaeuTh MECTO
NMOBPEKIeHUs KadeJisl mocpeaAcTBOM netn BapJies?

+B JIMHUSX C MAJIbIM COOCTBEHHBIM CONTPOTUBJIEHUEM

B JIMHUSIX C OOJIBIIIMM COOCTBEHHBIM COMTPOTUBJIEHUEM

B JIMHUSIX 0€3 CONMPOTUBIICHUS

HEJIB3s OMPENICIUTh MECTO MOBPEKICHUS

B kakux JUHHAX MOCT OCTOSAHHOT0 TOKA P333 mo3BoJisier onpeaeuTh MeCTO
NoBpexaeHus Kadeyas nmocpeacrsom nerau Myppes?

B JIMHUSIX C MaJIbIM COOCTBEHHBIM CONPOTUBICHUEM
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+B JIMHUSX C OOJBIIUM COOCTBEHHBIM COMPOTHUBICHUEM
HEJIb35 ONPENCIIUTh MECTO TOBPEKICHUS

B JIMHUSIX 0€3 COMPOTUBIICHUS

KosnvecTBO njie4 B IBOMTHOM MOCTE PABHO...
Yeteipem

+IIecTtn

Bocemu

Jecartu

YcaoBue PaBHOBECUA OAMHAPHOTO MOCTA IMMOCTOSTHHOTO TOKA:
+R1R3 = R,R,

R,R, =RR,
RR, =R,R,
RR, =R,R,

Kiace ToUHOCTH M3MEPUTEIBLHOI0 MOCTA YCTAHABJIUBACTCH 110:
+OTHOCUTENBHON MOTPEIIHOCTH

[IpuBEIEHHON OTHOCUTEIBHON NOTPEIIHOCTH

AOCOJIIOTHOM MOTPEIHOCTH

HopmupoBaHHOM MTOTPELIHOCTH

JIBoiiHbIe MOCTHI OCTOSIHHOT'O TOKA MPUMEHSIOT 1JIsl K3MEPEeHUS:
Maunpix 1 cpeIHUX COMPOTUBIICHUMN

CpenHux conpoTUBJIECHUN

bonpmux U cpeIHUX CONMPOTUBIICHUM

+Manpix CONpOTUBIICHUI

Onpenesienne MecTa NOBpexAeHUs Ka0eJIbHOM JUHIM 00JIbIIONA MPOTIKEHHOCTH
MPH MOMOIIHA MOCTA MOCTOSIHHOTO TOKA ONpeaeJIsieTCs:

1o netne Myppes

+11o nerne Bapnes

MeTonoMm KOMIEHCAUU

B HEpaBHOBECHOM peKHME
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Taboauuna 5 — Kpurepun ouenkn ¢cGopMHUPOBAHHOCTH KOMIIETEHIIUIA

paMKax MoCcTaBIIeH-
HOM LETU POEKTa
COBOKYITHOCTh
B3aHMOCBSI3aHHBIX
3aja4, ooecrieunBa-
IOLINX €€ JOCTHXKE-
uue. Onpenensier
OXKUIaeMbIe Pe3yIib-
TaThI PEIICHMS
BEIJICJICHHBIX 3a]1a4
N-2yk.,
[Ipoextupyer perie-
HUE KOHKPETHOMI
3aJ1a4M MIPOEKTa,
BBIOHpAs ONTH-
MaJbHBIH crtocob ee
peIIeHus], HCXOs U3
JIEUCTBYIOIINX
MIPaBOBBIX HOPM H
MMEIOIIUXCS
pecypcoB u
OTrpaHUYCHHI
Hﬂ-3yK_2 Pemaer
KOHKPETHBIE 3a/1a4
MIPOEKTA 3asBJICH-
HOTO Ka4ecTBa U 3a
YCTaHOBJICHHOE
BpeMs
N-4yy., [lyomuanao
MIpeJICTaBIIAET
pe3yIbTaThl pele-
HUSI KOHKPETHOMN
3aa4n POeKTa
W/-1omk-1
Hcnonbzyet
OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBI
X TUACIUTUIAH NS
pelieHus: cTaHmapT-
HBIX 3a/1a4 B COOT-
BETCTBUH C HaIlpaB-
JIEHHOCTHIO TIpodhec-
CHOHAJIBHOU
JEeSITeTbHOCTH
U/-lonk-s
VYyacTByeT B
SKCMEPUMEHTAIBHBIX
KCCIIEI0BAHUAX
3JIEKTPOOOOPYIOBAH
Y U CPEIICTB
aBTOMAaTHU3AIINU

PabOTHI M KOHCTPYKITUH
npuOOpPOB CPABHEHUS,
U(POBBIX U
ANEKTPOHHBIX
PETUCTPUPYIOLIUX U
HU3MEPUTEITLHBIX
pubopoB, criocobeH
MIPOBOANTH U3MEPEHUS
P TIOMOIITH TIPUOOPOB
CpaBHCHHS,
AHATM3UPOBATH
OCLIUJUIOTPAMMBI,
dhopmynupoBaTh B
paMKax MOCTaBJICHHOMN
eI COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/1a4,
o0ecreunBaroIX €€
JOCTHXKCHHUE,
ONPEAENATh 0KUIAEMBIN
pe3yNbTaT peuieHus,
MIPOEKTUPOBATH PEIICHNE
KOHKPETHBIX 33134,
penaTh KOHKPETHBIE
3a/1a4u 3a
YCTaHOBJIEHHOE BpeMs,
myOJIMYHO MPEACTABIIAT
PE3YNBTAThI PEIICHUS
KOHKPETHOM 3aJa4H,
HCIIOJIb30BaTh 3aKOHBI
€CTECTBCHHOHAYYHBIX
JTUCITUTIIAH JJIS1 PeIICHUS
CTaHIapTHBIX 33/1a4 B
COOTBETCTBUH C
HaIPaBJIICHHOCTHIO
npodeccrnoHanbHOM
JESITEIbHOCTH,
y4acTBOBaTh B
IKCIIEPUMEHTAITLHBIX
UCCJICTOBAHUSIX
ANEKTPOOOOPYAOBaAHUS

MIPUHITUTIA PAOOTHI 1
KOHCTPYKLHHU IpUOOpOB
CpaBHEHHMSI, IUPPOBBIX U

ANEKTPOHHBIX
PETUCTPUPYIOMIUX U
MU3MEPUTEITBHBIX
npubOpOB, CIIOCOOEH C
JIOCTaTOYHO BBICOKOM
noieu

CaMOCTOSITEIIbHOCTH

MIPOBOJUTH U3MEPEHUS
IIPU TOMOIIY TPUOOPOB
CpaBHEHU,
aHATM3UPOBATh
OCLMJIJIOTPAaMMBI,
dbopMynupoBaTh B
paMKax MOCTaBJICHHOMN

IIeJTN COBOKYITHOCTh

B3aMMOCBSI3aHHBIX 3a71ad,
o0ecrnevynBaroIInX ee
JOCTHKEHHE,
ONPEAEIATh 0KUIACMBIIA
pe3ybTaT peuieHus,
MIPOEKTUPOBATH PEIICHHE

KOHKPETHBIX 33/1a4,

pemaTh KOHKPETHBIC
3a1auu 3a
YCTaHOBJICHHOE BpeMs,
myOJIMYHO MPEeACTaBIATh
Pe3yJIbTaThl peIICHHS
KOHKPETHOU 3a7a4H,
MCIIOJIb30BATh 3aKOHBI
€CTECTBEHHOHAYYHBIX
TVICIUATUTAH JIJISL PEIICHUS
CTaHJApTHBIX 33]1a4 B
COOTBETCTBUH C
HaIPaBJIEHHOCTHIO
npoQecCuoHAIbHON
NeSITETTbHOCTH,
y4acTBOBaTh B
9KCIIEPUMEHTAIBHBIX
UCCIICTOBAHMSIX
AIIEKTPOOOOPYIOBAHUS

Kon n Kputepuu onenuBanus chopMuUpOBaHHOCTH KOMIIETEHIIUN
HAaMCHOBaHHE (4acTv KOMIETCHITHH)
HHOUKATOpa Ha 6a30BOM ypOBHE Ha IOBBIIIEHHOM YPOBHE
HOCTHXKCHHA 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
NI-1yko CTYZIEHT JEMOHCTPHPYET CTYJICHT TIOKa3bIBACT CTY/ICHT JEMOHCTPUPYET
@opmynupyeT B 3HAHHUE MPUHINNA 3HAHHE U IIOHUMAaHUE

riy0oKoe 3HAaHHE
MOHUMAaHUE MPUHINTIA
paboThl U KOHCTPYKIIUU
npuOOpOB CpaBHEHUS,
U (POBBIX U
AIIEKTPOHHBIX
PETUCTPUPYIOMINX U
M3MEPUTEIbHBIX
npubOpoB, CIOCOOEH ¢
BBICOKHM yYPOBHEM
CaMOCTOSITEIIbHOCTH
MIPOBOJIUTH U3MEPEHUS
NP IOMOIIHU TPHOOPOB
CpaBHEHHUS,
aHAJTN3UPOBATH
OCLMIJIJIOTPAMMBI,
(bopMyupoBaTh B
paMKax MOCTaBJICHHOMN
IIEJIN COBOKYITHOCTD
B3aMMOCBSI3aHHBIX 3aJ1ad,
o0ecIeunBaroIuX ee
TOCTHXKEHHE,
ONPEAEIATh 0KUIAEMbIN
pe3yJIbTaT peueHus,
POEKTUPOBATH PEIICHNE
KOHKPETHBIX 3a/1ad,
pemaTh KOHKPETHBIE
3a/a4u 3a
YCTaHOBIICHHOE BpeMs,
My OJIMYHO TIPE/ICTABIIATD
Pe3yJIbTaThl peIICHHS
KOHKPETHOU 3a7a4H,
UCIIOJIb30BATh 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTVICTIATUTAH JJISL PEIICHUS
CTaHJApTHBIX 3314 B
COOTBETCTBHUH C
HaIpaBJICHHOCTHIO
npodeccrnoHaTEHOM
NesITeIbHOCTH,
y4acTBOBAThH B
IKCTIEPUMEHTAIBHBIX
MCCIICIOBAHHSIX
3JIEKTPOOOOPYIOBAHHUS
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Monayasb: Macmitabuble  u3MepuTe/ibHbIe  mpeoOpa3oBareaun. CpeacrBa
peryJiMpoBaHus MAapaMeTPOB U3MEPHUTEIbHBIX Henei

3amura 1adopaTropubix pador (3JIP)

Bonpocwi 0na 3auyumeot

1. ly1ist wero npeaHa3zHaYeHbl U3MEPUTEIIbHBIE TPAaHCHOPMATOPHI TOKA U HANPSXKEHUS?

2. KakoBbI ycTpOMCTBO U MPUHIUIT ACHCTBUS TpaHCHOpMATOpa HANPSXKEHUS?

3. KakoBbI yCcTpOWCTBO M MIPUHIIUI ACUCTBUS TpaHchopmaTopa Toka?

4. KakoBbl TpeOOBaHMSI TEXHUKH OE30MACHOCTU NMPHU U3MEPEHUSX C HCIIOJIb30BAHUEM
TpaHchopMaTopoB TOKa?

5. Kak y4uThIBalOTCS IEWCTBUTENbHBIE MMOKAa3aHUs TPUOOPOB, BKIOUECHHBIX Yepe3 TH u
TT?

6. Kakue mpubopsl MOXKHO MOAKITIOYATH K BTOpUIHBIM 00MoTKam TH u TT?

7. Kak mpou3BOANTCS pa3MeTKa 3a)KUMOB U3MEPUTEILHOTO TpaHCPopMaTopa ToKa?

Komnbrorepnoe tecrupoBanue (TCk)

Buvibepume ooun npasunvbHblli apuanm omeema u Hax)cmume KHONKY «/laneey
Jnst u3MmepeHusi CONPOTUBJICHUS NEPBUYHONA 00MOTKH TPaHcopMaTOpa TOKA NPH
MOMOIIM MOCTA MOCTOSTHHOI'0 TOKA 00MOTKY CJIeAyeT MOAKJIIYUTH K MOCTY:
[To nByXIIpOBOAHOM CXEME

+110 4eThIPEXITPOBOIHOMN CXEME

CxeMa MOoJIKJII0YEHUS HE UMEET 3HAUCHUS

JlaHHO€ CONPOTUBIIEHUE MOCTOM U3MEPUTDH HENb35

11 6e30macHOro M3MepeHnsi HANPAKEHUS UCIOJb3yeTC s :
+Tpanchopmatop HaAPSHKEHUS

CunoBoit TpanchopmaTop

ABTOoTpanchopmarop

[IepeMeHHBIN pEe3UCTOP, BKIIOUECHHBIN ITAPAIIIETBHO

Mo:kHO Ji pa3MbIKATh BTOPUYHYI0 00MOTKY TpaHc(opMaTopa TOKa?
MoxHo

Henb34

MoXHO Ha KOPOTKOE BpeMsI

+Mo0HO, €ciIM 3aKOpOoUeHa BTOPUYHAsE 0OMOTKA

O0OMOTKH HM31IEr0 HANPSI2KeHUs TPaHCGopMAaTOpPa HANIPSAKEHHUSI PACCUYUTHIBAIOTCS
HA...

+100 B

220B

50B

5B

Bropuunasi 00MoTKa TpaHcdopMaTOpa TOKA paACCYNTAHA HA...

10 A

20 A

2A

+5 A
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XapakTepHOil 0CO0eHHOCTHI0 TPaHCPopMaTOpa HANIPSIZKEHU S SIBJISICTCH:
Maroe conpoTuBiieHHE TPUOOPOB, BKIIOYAEMBIX BO BTOPHYHYIO 11ETTh
+bosbiioe conpoTuBIeHUE MPUOOPOB, BKIHOYAEMBIX BO BTOPUUYHYIO 1I€TTh
Maiioe conpoTUBIECHUE NEPBUYHON LEIIH

boJibiioe conpoTUBIECHUE TEPBUYHOM LIETTH

TpancdopmaTop TOKA ¢ NOAMATHUYUBAHUEM HA3LIBACTCH:
PaznenurensHbIM

+KoMrieHcupoBaHHBIM

[TapameTpuueckum

CuiioBbIM

Kosgpunuent tpanchopmanuu tpancgopmaropa Toka onpeaeasieTcs mno

dpopmyie:

wi
Ki= il
+ 12
Ki= L
h
Kaxkue TpancopMaTopbl HCIOJIB3YIOTCH ISl MUTAHUSA JJIEKTPOIHEeprue ObITOBBIX
norpeourTenen?
+CUI0BBIE
VU3MEPUTENIbHBIN
CBapOYHbIE
TpancdopmaTop TOKa ¢ NOAMATHUYUBAHUEM HA3BIBACTCH:
Pa3nenurenbHbIM
+KoMneHcrupoBaHHbIM
[TapameTpuueckum
CunoBbIM
HoMuHa/IbHOE BTOPUYHOE HANIPSKEHHE U3MEePUTEeIbLHOro Tpancgopmaropa
HANPS’KEHUs COCTABJIACT...

Usuon =24 B
+U2HOM =100 B
Uzwon =220 B
Uzuon =380 B

Bvibepume HecKkon1bKO NPABUTILHBIX OMBEMO8 U HAXCMUMe KHONKY «/laneey
K u3MepuTebHBIM TpaHcopMaTopaM OTHOCATCSH:
+Tpanchopmaropsl Toka (50%)
TpancpopmMaTopbl 4aCTOTHI
TpancpopmaTopbl MOIIHOCTH
+Tpanchopmaropsr Hanpsprenus (50%)
TpancpopmaTop TOKA ¢ MOAMATHUYMBAHUEM He HA3BIBACTCSH:
+PaznenurensHbM (33%)
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KomMmneHncrnpoBaHHBIM
+ITapamerpuueckum (33%)
+CunoBbiM (33%)

Koy puuuent tpancpopmannu rpancpopmaropa ToKa He onpenessiercs 1mno
dopmy.e:

K="
+ w2 (33%)
K="
+ W (33%)
R]z£
12
KIZQ
+ I (33%)

HN3MepuTesibHBIE KNI NPEACTABJIAIOT CO00I:

Tpancopmarop HanpsHKEHUS

+Tpanchopmarop Toka

Pa3znenutensHbiil TpanchopmaTop

Hpoccenp

Kaxue TpancopmaTopbl He HCHIOJIB3YOTCH AJIS MUTAHUSA JJIEKTPOIHEPruen
OBITOBBIX OTpedHuTENEH?

CUJIOBbIE

+usmepurenbhbiid (50%)

+cBapounbie (50%)

Kakue TpancdopmMaTopbl He HCIOJIb3YIOTCS AJIs1 TUTAHUSA 3J1eKTPOIHEPrue
OBITOBBIX MOTPeOUTE e ?

CUJIOBBIE

+uszmepurenbubii (50%)

+cBapounsbie (50%)

XapakTepHoii 0c00eHHOCTBIO TPaHCGOpMATOPA HATIPSIKEHHUS He SIBJISIETCS:
+Marnoe conpoTHBIIEHHE TPUOOPOB, BKIOYAEMbIX BO BTOPUUHYIO Lenb (33%)
Bonbiioe conpotuBieHue NpuOOpoB, BKIOYAEMbIX BO BTOPUUYHYIO 1IETTh
+Maiioe conpotuBieHue nepBuuHon enu (33%)

+bosnbiioe conpoTuieHue nepsudHoi menu (33%)

Kakue npu6opsl He HCNIOJIB3YeTCH IS 0€30I1aCHOT0 U3MePEeHUs HANPSIZKEHU S :
Tpancpopmarop HanpsKEeHUs

+Cunooit Tpanchopmarop (33%)

+ABtoTpanchopmatop (33%)

+IlepeMeHHbI pe3ucTOp, BKIIOUYEHHBIN apayienabHo (33%)
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Taboauna 6 — Kpurepun ouenkn ¢cGopMHUPOBAHHOCTH KOMIIETEHIUIA

Kon n Kpurepuu onenuBanus chopMUpOBAaHHOCTH KOMIIETEHIIMU
HAaMCHOBaHHE (4acTv KOMIETCHITHH)
HHOUKATOpa Ha 6a30BOM ypOBHE Ha IOBBIIIEHHOM YPOBHE
HOCTHXKCHHA 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
NI-1yko CTYZIEHT JEMOHCTPHPYET CTYJICHT TIOKa3bIBACT CTY/ICHT JEMOHCTPUPYET
dopmyiupyer B 3HaHHE IIPUHIIUIIA 3HaHWE U IOHUMaHUE rIIyOOKOe 3HAaHUE U

paMKax MoCcTaBIIeH-
HOM LETU POEKTa
COBOKYITHOCTh
B3aHMOCBSI3aHHBIX
3aja4, ooecrieunBa-
IOLINX €€ JOCTHXKE-
uue. Onpenensier
OXKUIaeMbIe Pe3yIib-
TaThI PEIICHMS
BEIJICJICHHBIX 3a]1a4
N-2yk.,
[Ipoextupyer perie-
HUE KOHKPETHOMI
3aJ1a4M MIPOEKTa,
BBIOHpAs ONTH-
MaJbHBIH crtocob ee
peIIeHus], HCXOs U3
JIEUCTBYIOIINX
MIPaBOBBIX HOPM H
MMEIOIIUXCS
pecypcoB u
OTrpaHUYCHHI
Hﬂ-3yK_2 Pemaer
KOHKPETHBIE 3a/1a4
MIPOEKTA 3asBJICH-
HOTO Ka4ecTBa U 3a
YCTaHOBJICHHOE
BpeMs
N-4yy., [lyomuanao
MIpeJICTaBIIAET
pe3yIbTaThl pele-
HUSI KOHKPETHOMN
3aa4n POeKTa
W/-1omk-1
Hcnonbzyet
OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBI
X TUACIUTUIAH NS
pelieHus: cTaHmapT-
HBIX 3a/1a4 B COOT-
BETCTBUH C HaIlpaB-
JIEHHOCTHIO TIpodhec-
CHOHAJIBHOU
JEeSITeTbHOCTH
U/-lonk-s
VYyacTByeT B
SKCMEPUMEHTAIBHBIX
KCCIIEI0BAHUAX
3JIEKTPOOOOPYIOBAH
Y U CPEIICTB
aBTOMAaTHU3AIINU

paboTHI, METOJIOB
pacyeTa ¥ crioco0oB
PUMEHEHUS
MacITaOHBIX
M3MEPUTENbHBIX
npeoOpaszoBarenei,
crocoOeH BIOUpPATh,
paccUUTHIBaTh U
MPUMEHSTDH UIYHTHI,
100aBOYHBIE
COTIPOTUBIICHUS U
WU3MEpUTENbHbIC
TpaHchopMaTopHI,
dbopmynHpoBaTh B
paMKax IOCTaBJICHHOU
[[EJIH COBOKYTTHOCTh
B3aMMOCBS3aHHbBIX 33/1a4,
o0OecreunBaronmx ee
JOCTHXKEHHE,
OTIPEICNIATh O’KUIAEMBIN
pe3ynbTaT peueHus,
MIPOCKTHPOBATH PEIICHHE
KOHKPETHBIX 3a/1a4,
penaTh KOHKPETHbBIE
3a/1a4yu 3a
YCTaHOBJICHHOE BpPEMS,
myOJIMYHO MPEACTABIAT
pE3yNbTaThl PEIICHUS
KOHKPETHOM 3a7a4H,
HCIIOJTb30BATh 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCIUTUINAH JJIS1 PeIIeHUS
CTaHJapTHBIX 3a/1a4 B
COOTBETCTBUH C
HaIPaBJICHHOCTHIO
npodeccroHanbHOM
JeSITeIbHOCTH,
y4acTBOBAaTh B
IKCIIEPUMEHTATLHBIX
UCCJIETOBaHMIX
AIEKTPOOOOPYAOBaAHUS

MpUHIUTIA PAOOTHI,
METOJIOB pacyeTa u
CHOCO0O0B MPUMEHEHHS
MacITaOHBIX
M3MEPUTENbHBIX
npeoOpaszoBarenei,
CIOCOOCH C JOCTATOYHO
BBICOKOU I0JIEN
CaMOCTOSITENIbHOCTH
BEIOMpATh, PACCUNTHIBATH
Y TIPUMEHSTH IIYHTBI,
100aBOYHEIE
COTIPOTUBIICHUS U
W3MEPUTEIILHEIC
TpaHchopMaTopsl,
dbopMyupoBaTh B
paMKax MOCTaBJICHHOMN
IIEJTH COBOKYITHOCTh
B3aMIMOCBSI3aHHBIX 33/1a4,
o0ecrnevynBaroIuxX ee
JOCTHKEHHE,
ONPEAEIATh 0KUIACMBIIA
pe3yNbTaT peuieHus,
MIPOEKTUPOBATH PEIICHHE
KOHKPETHBIX 33/1a4,
penaTh KOHKPETHBIE
3a/1a4u 3a
YCTaHOBJICHHOE BpeMs,
myOJIMYHO MPEeACTaBIATh
PE3yNIBTATHI PEIICHUS
KOHKPETHOU 3a7a4H,
MCIIOJIb30BATh 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCITUTUTAH JIUTS PEeIICHUS
CTaH/IApPTHBIX 33/1a4 B
COOTBETCTBUH C
HaIPaBJIEHHOCTHIO
npoQecCuoHAIbHON
JESITEIIbHOCTH,
y4acTBOBaTh B
9KCIIEPUMEHTAIBHBIX
UCCJICTOBAHUSIX
AIIEKTPOOOOPYIOBAHUS

MMOHUMAaHHE MPUHIINUIIA
paboThl, METO/IOB
pacueTa u croco6oB
MIPUMEHEHUS
MacCIITa0HBIX
U3MEPUTEITEHBIX
npeoOpaszoBarenei,
CIOCOOEH C BHICOKHM
ypOBHEM
CaMOCTOSITEIIbHOCTH
BEIOMpATh, PACCUUTHIBATH
Y IPUMEHSATH IIYHTHI,
100aBOYHEIE
COTIPOTHBIICHUS U
U3MEPUTEIbHBIC
TpaHcGopMaTopsl,
dhopmynupoBaTh B
paMKax MOCTaBJICHHOMN
eI COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33134,
o0ecreunBaroInX €€
JOCTIKEHUE,
ONPEAENATH 0KUAAEMbIN
pe3ynbTatT peueHus,
IIPOEKTUPOBAThH PEIICHUE
KOHKPETHBIX 3a/1a4,
penraTb KOHKPETHBIS
3a/1a4yu 3a
YCTaHOBJICHHOE BpeMsl,
My OJIMYHO TPECTABIIATE
pPE3yNBTATHI PEIICHUS
KOHKPETHOU 3a/auH,
MCIOJIb30BaTh 3aKOHBI
€CTECTBCHHOHAYYHBIX
JUCITUTIIAH JJIS1 PEIIECHUS
CTaHJapTHBIX 3a/1a4 B
COOTBETCTBUH C
HATPaBJICHHOCTHIO
npodeccruoHabHOM
NeSITeNIbHOCTH,
y4acTBOBaTh B
IKCIIEPUMEHTATHHBIX
UCCIIeIOBAaHUSIX
ANEKTPOOOOPYAOBaAHUS
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Moayiab: U3MepeHue 3JIeKTPUYECKUX BeJTUYUH
3amura n1adopaTropubix pador (3JIP)

Bonpocwi 0na 3auyumeot

1. ITpuHuMnO AEHCTBUS METOMMETpA.

2. IloueMy cONpOTHUBIEHUE HU3OJSALUM METOMMETPOM H3MEPSIOT TOJBKO IPU CHATOM
HanpsHKEHUU?

3. IloueMy npu U3MEpPEHUU COMPOTUBIICHUS U3OISAIUU KAOCIbHON JIMHUM METOMMETPOM
OTCYET MOKa3aHUM JEeNaeTcsl He cpasy, a Yepe3 HEKOTOPOE BpeMsi?

4. Tlouemy TOJIBIM)KHAsI 4aCTh METOMMETpa HAXOJMUTCS B TOJIOKEHUU O€3pa3IMuHOTO
paBHOBECHUSA?

5. OnumuTe paboTy MEroMMeTpa pyu NapajuieIbHOW U MOCIEA0BATEILHON CXEME.

6. KakoBO MUHHUMAJIBHO JOMYCTHUMOE CONMPOTHUBJICHUE U3OJSLHUU B AJIEKTPOYCTAaHOBKAX
1o 1 000 B?

7. Kak paGoTaeT cxema yMHOXEHHS HAIPsLDKEHHUS] MeromMerpa?

8. KakoBbl yCTpOMCTBO M MNPUHLHUI JEUCTBHUS NPUOOPOB BJIEKTPOJAMHAMHYECKOU H
dbeppoIMHAMUYECKOU cUCTEM?

9. Kakas Harpy3ka Ha3bIBA€TCSi: CUMMETPHUYHOW, HECHUMMETPUYHOMN, PABHOMEPHOM,
oHO(a3HOM?

10. Kak uzmepsieTcst MOIIHOCTh B 0THO(a3HOMN 1eTH?

11. Kak u3MepuTh MOIIHOCTH CUMMETPUYHON Tpex(da3zHoil Harpy3ku?

12. Kak u3MepuTh MOILIHOCTb MPU HEJOCTYITHOM HYJIEBOU TOUKE?

13. C kaKkoii 1esbl0 PSAOM C BAaTTMETPOM BKJIFOUAIOT aMIIEPMETP U BOJIBTMETP?

14. Kak u3MepuTh MOIIIHOCTh HECUMMETPUYHOM TpeX(pa3HON HATpy3Ku?

15. OnumuTe ycTpoHCTBO JIBYX- U TPEXDIEMEHTHBIX BaTTMETPOB, YKAXKUTE 00JacCTh UX
MPUMEHEHMUSL.

16. Kakumu mpubopamu u3MepseTcs peakTUBHAS MOIIHOCTh B TpeX(a3HbIX MErsx?

17. Kakoe HE0OOX0IMMOE YCIOBUE JIOHKHO BBIMIOJHSITHCS JJIi U3MEPEHUS PEaKTUBHOU
MOIITHOCTH OOBIYHBIM BaTTMETPOM?

18. Kak onpezesnsieTcs mociaeaoBaTeIbHOCTh YepeaoBanus (az?

19. Kak onpexnensiercs 1eHa AejieHus BaTTMeTpa’?

20. 3mepeHne peakTUBHOM MOITHOCTH B TpeX(pa3HbIX HECUMMETPHUUHBIX LIETISIX.

21. CnocoObl U3MepeHHsI peaKTUBHOW MOIIHOCTH B Tpex(a3HbIxX 1emnsix. JloctonHcTsa u
HEIOCTaTKHU KaXJ10To croco0a.

22. YcTpoiicTBo BapMeTpa. JIOCTOMHCTBA U HEJIOCTATKU.

23. Kakue conpoTHBICHUS HA3bIBAIOTCSI MAJIBIMU, CPETHUMHU, OOIBITUMU?

24. B 4yem 3aKIII04aeTcsl METOJl aMIlepMeTpa-BoJbT™MeTpa? Kakue qBe cxembl U3MepeHust
CYIIECTBYIOT?

25. Kakue TpeOOBaHUSI MPEIBABISIIOTCS K H3MEPUTEIbHBIM MpUOOpaM, KOTOpPBIE
UCIIOIB3YIOTCS MPU JAHHOM METOJIE U3MEPEHUs?

26. W3 wdyero ckiaaplBaeTcsl IMOTPEIIHOCTh M3MEPEHUS METOJIOM aMmIepMmeTpa-
BOJIbTMETpA?

27. B yem 3akiro4yaercs METOJ OAHOTO BoiabTMeTpa? Ero 10CTOMHCTBA M HEAOCTATKA?
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28. MOHO JI1 U3MEPUTH COITPOTHUBIIEHHUE MPU TOMOILM OJHOI'0 aMIiepMerpa?
29. ITpubopbl KaKoW CHUCTEMBbI MOTYT HUCIIOJIb30BaThCA TOJILKO B ILIEMSX MOCTOSHHOTO
TOKa?

Komnbrorepnoe tecrupoBanue (TCk)

Buvibepume ooun npasunbHblli gapuanm omeema u HA3CMume KHONKY «/laneey
OmmMmeTp npeacTasJsieT c000il OTTPAIYMPOBAHHBIN B eIMHUIIAX U3MEpPEHUS
CONPOTHBJICHUA. ..

MuuBOJIBTMETP

['aneBaHOMETp

+MukpoamiiepmeTp

MunnuaMnepmeTp

Yro siBJIsIeTCA UCTOYHUKOM HANPSAKEHUS] U3MEPEHUSI B MEXaHUYeCKOM
MeromMmetpe?

pY4YHOU reHepaTop

BCTPOCHHBIN UCTOYHUK ITUTAHUS

+BHEUIHUN UCTOYHUK TUTAHUS

rajbBaHOMETP

Yro Takoe 00beMHOE CONPOTHBJICHUE U30JIUN ?

ATO OTHOUIIEHHUE MPUI0KEHHOTO TOKY K HAIIPSKEHUS

+3TO0 OTHOIICHUE MPUIOKEHHOTO HANIPSIAKEHUSI K 00bEMHOMY TOKY
9TO OTHOIIIEHUE UHAYKTUBHOCTH K 00bEMHOMY TOKY

3TO OTHOUIEHHWE MPUII0KEHHOTO HAMPSIHKEHUS] K MOIIIHOCTH

Bo ck0JIbKO pa3 yBeJIMUMBAETCH HANPSZKEHHUE € UCIOJIb30BAHUEM CXEMbI
YMHOKE€HHUS HANIPSKEHUsSI Merommerpa?

B TPU pasza

+B /1Ba pasza

B UETHIpE pasa

B [ITh pa3

M4100/1 100V 120 ofpmmH ©\/ - Q R

Onpenenure KJIACC TOYHOCTH MPUOOpas o WL oo

100

1,1

+1,0

OMMeTp coeAMHEH M0 MapaslIeJIbHOM cXeMe BKIKYeHus. YTo B JaHHOM cJiyyae

usMmepsieM?

Marblie conpoTHUBICHUS

+bobirie COnpoTUBIICHUS

bousbiion Tok

bousbiioe HampsxkeHue

YTo ABJIAETCHA HCTOYHUKOM HANIPSKEHUS U3MEPEHUSA B JJIEKTPOHHOM MeromMmerpe?
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PYYHOU IeHepaTop

+BCTPOEHHBIM HCTOYHUK MTUTAHUS

BHEIIHUN MCTOYHUK TUTAHUS

rajqbBaHOMETP

Y10 TaKoe MOBEPXHOCTHOE CONPOTUBJICHUE U30JIALMU?

+3TO OTHOILIEHHE NPUIIOKEHHOTO HAIIPSIKEHUS K IOBEPXHOCTHOMY TOKY

3TO OTHOILIEHNE PUIIOKEHHOTO HAIIPSHKEHUS K 00bEMHOMY TOKY

3TO OTHOILIEHNUE UHAYKTUBHOCTH K OOBEMHOMY TOKY

3TO OTHOILEHUE ITPWIOKEHHOTO HAIPSKEHMS K MOIIHOCTH

IToyemy conpoTHB/ICHHE M30ISILUA METOMMETPOM HU3MEPHAIOT TOJIbKO IPU CHATOM
Hanpsikennu?

Heobxoanmo obecnieunts npoOoit U30ISAIUN

+MeroMMmeTp caM BbIpadaThIBaET JEKTPUUIECCKUI TOK HEOOXOAMUMBIN JJIs1 U3MEPEHHI
Cwnita TOKa B LIENM HETOCTATOYHA IS IPOBEICHUS U3MEPEHUN METOMMETPOM

Cuna ToKa B IenU BeJIUKa JUIsl IPOBEAEHUS U3BMEPEHUI METOMMETPOM

Onpenenanre, NPU KAKOM HANPS)KEHUH MOKHO HCIOJIb30BATH MPUOOP:

M4100/1 100V
1985 [&F] Ne303032

+IIOCTOSHHOM
MMCPCMCHHOM
IMOCTOSIHHOM U IICPCMCHHOM

IIo kakoi cxeme BKJIIOYEH OMMETP HA PUCYHKe?
+mnocnen0BaTebHON

napajyieIbHOU

KOCBEHHOM

IIo kakoi cxeme BKJIIOYEH OMMETP HA PUCYHKe?
MOCJIEIOBATEIbHOM

+TnapaieIbHOU

KOCBEHHOM

O-—L
o}—

I[aHHaﬂ CXeMa MOAKJ/IIOYCHHUA MEITOMMETPA UCIIOJIB3YETCH Il U3BMECPCHUA:
+COHpOTI/IBJIeHI/I$I U300 ABUTaTCIIsA
COIIPOTHUBJICHUS U30JIAIUN SKPAHUPOBAHHOTO Kabens
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COIIPOTHUBJICHUS U30JIAIIUN CTCHAA
COIIPOTHUBJICHUSA U30JIAIUN U3MEPUTCIIBHOT'O HpH60pa
I[aHHaﬂ cxeMa MOAKJIIYCHUSA METOMMETPA UCIIOJIB3YETCH 1JIsA

U3MEepPeHUs:
COITPOTHUBIICHUS U30JISLUN JBUTATENS
+COMPOTUBIICHUS U30JIAIINHA SKPAHUPOBAHHOTO Kales
COITPOTHUBIICHUS U30JSLIUU CTEHA

CONPOTUBJICHUS U30JISIIIUU U3MEPUTEIHHOTO MTPUOOpa

Ykaxxure npeaesibl H3MepPEeHUsI METrOMMETPOM. ..
+0-1000 kOwm, 0-500 MOm

0-500 kOm, 0-1000 MOmM

0-20 kOmMm, 0-50 MOm

0-50 kOwm, 0-20 MOm

Ommetp npeacTasJsieT c000il OTIPaIYHPOBAHHBIN B €IMHUIIAX U3MEPEHUS
CONPOTHUBJICHUS:

MunuBOIBTMETP

["anpBaHOMETp

+Muxkpoammnepmerp

MunnmamnepmeTp

Ecau B cxeme u3mepenusi Npu MNOMOIIM aMIIepMeTPa-BOJILTMETPA IOMEHATH
MeCTAMHU aMIIePMeTP U BOJbTMETP, TO:

Croput BOJIBTMETP

+Cropur amnepmeTp

CropsT o06a npudopa

Pabora npubGopoB HE UBMEHUTCS

AMIniepMeTp U BOJIbTMETP, BKJIIOYEHHbIC BMECTEe ¢ BATTMETPOM B OJHY Liellb,
CIIYKAT JJISA:

[ToBepku BaTT™METpa

Bonee TouHOr0 N3MEpeHUss MOITHOCTH

+KoHTpoJIsl TOKa U HANpsKEHHUs] OOMOTOK BaTTMETpa

N3mepenns MOIITHOCTH HA Ciy4dail OTKa3a BaTTMETpa

ConporuB/ieHHEe MOKHO U3MEPUTH KOCBEHHO NPH MOMOLIM:

+BosnbT™METpa

YacroTromepa

Qdapanmerpa
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OmmMmeTpa

Metoa amnepmeTp - BOJILTMETPA OCHOBAH HA MPUMEHEHHUM...
+3akoHa Oma Jy1sl yyacTKa LUenu

3akoHa Kupxroda s napamienbHON enu

3akoHa Kupxroda jyis mociienoBatesibHOM 1ienu

3axona Oma aJis 1ernen nepeMeHHOro Toka

IIpu BKiIIOYeHHH NPUOOPOB 110 TaHHOK cxeme

v © "
- © : conporuBJieHue R, onpeneasiercs mo ¢popmyie...
RX _ UV _IARA
+ 1,
U
R, = i
J——
RV
U
R, ==
1

! ORI

IIpu BRIOYEeHUH NPUOOPOB 10 TAHHOU cCXeMe: ©
conporuBJyieHue R, onpeaeasiercsa no gpopmy.ie...

R, = U, _IIARA
U
R, = i
] ——
+ Ry
U
RX :7

U
R, = € IR
s

Jnst u3mMepeHusi, KAKAUX COMPOTUBJICHUU NMPUTOAHA

O ]
cxema - © : , M300pa:keHHasi HA PUCYHKe?

+ I HN3MCPCHUA CPCAHUX COHpOTI/IBJICHI/Iﬁ
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JUISL U3BMEPEHUS MAJIBIX CONPOTUBIICHUIN
JUISL ©3MEpEHUs OOJIBIINX CONPOTUBIICHUN

U @ Rx

JlJis u3MepeHus1 KAKUX CONMPOTUBJIEHUI MPUTOHA CXeMa « © : 5
H300paKeHHAsl HA PUCYHKe?

JUTSI U3MEPEHUS CPETHUX COMPOTUBIICHUMN

+117151 U3MEPEHUS MAJIbIX COPOTUBICHUI

JUTSI ©3MEPEHUsT OOJBIITNX COMPOTUBIICHUN

IIpu BKIOYEHUH NPUOOPOB MO JAHHOM cXeMe
o

Ue

o . «conpoTuBJieHne R, onpenensiercsi mo popmy.re...

U
Ry :( < ]RV
+ UV _1

IIpu u3mMepeHuH CONPOTUBJIECHHUS METO/ OHOI0 BOJIbTMETPA HCNOJb3YIOT, KOTA:
+He TpedyeTcs 00JiblIasi TOUHOCTh U3MEPEHHUS CONIPOTUBRIICHUS

Tpedyercs 00Jibllas TOYHOCTh U3MEPEHHUSI CONTPOTUBIICHHUS

HET IpYyrux NpuOOpOB AJIsl U3MEPEHUS COIPOTUBICHMUS

TOYHOCTb U3MEPEHUS COIIPOTUBIICHUS HE BIUSAET Ha pe3yJbTar

Metoa amnepMeTpa-BoJbLTMETPA 00J121a€T JOCTOMHCTBOM:
UCIOJIb3yeMble TPUOOPHI 00J1aJal0T BBICOKOM YyBCTBUTEIBHOCTHIO

IPOCTOTA UCCIIEyEMOI CXEMBbI, Majible TIOTEPH SHEPTUU

+y4eT BHYTPEHHETO COIPOTUBIICHUS MPUOOPOB ISl MOTydeHHsI 00Jiee TOUHBIX
pEe3yJabTaTOB U3MEPECHUI

Ha mkane npubopa umeercs ciaeayomas Tadjanma:

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

mV 15 45 65 75

Yemy paBHO BHYTPeHHee CONPOTUBJIEHHE aMIIiepMeTpa Ha npeaeae udmepenus 0,15
MA?
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+100 Om

1 Om

0,1 Om

0,1 Om

Ha pucynke npeacrapjieHa cxema:

R
I

et ]
X A
~O
A

puc. 1 puc. 2

IIpu u3MepeHusX M0 KaKO U3 cXeM Hapyuiaercss HepaBeHCTBO Ry<<Ryx u
NPUBOIUT K OIIMOKE:

puc. 1

+puc. 2

puc. 1 u puc. 2 npuBeAyT K OLIMOKE

Kakas cxema nusmepenusi conporusienusi R =2000m
&) &

0,1 Oma /NG O
&
@_C)_ @ &)

Ux G) Fy=200 O Un G) Ry=200 Oma
10" Ona 10% Oma

& %

JACT MEHbIIYI) OTHOCHTEJILHYIO MOTPEIIHOCTh?
a)

+6)

a)u 0)

OnpenenuTs CONPOTHBJIEHNE HATPY3KH RH @ , €CJIM aMIepMeTp
nokaspiBaet 0,5A, a BoabT™MeTp - 10B

+20 Om

0,05 Om

5 0Om

0,5 Om

KocBeHHblii MeTO U3MepeHHs CONPOTHBJIEHUS HATPY3KH J1aJ1 3HAYEHHSI: CIHJIA
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%
ToKa I=1 A, nanpsizxkenue U= 110 B . Onpeneaursb
ACHCTBUTEJbHOE CONPOTHBJICHUE RH, eciid yyecTh 4T0, CONPOTUBJICHUE
amnepMmerpa R, = 50m.

+105 Om

100 Om

110 Om

115 Om

KocBeHHbII MeTOA U3MepeHHs CONPOTHBJICHUS HATPY3KH AaJ 3HaYeHus Cuiia Toka
@—
o © [

I1=2 A, nanpsixkenue U= 55 B @ . Onpeaesursb AeCTBUTEIbHOE

conporuBjeHue Ry, ecim yyecTb 4T0, CONPOTHBIIEHHE BOJIbTMeTPa Rv = 0,5 Om.

+27 OMm

27,5 Om

26,5 Om

110 Om

KocBennblii METOA U3MEPECHUA CONIPOTUBJICHUA HAI'PY3KH JaJ1 SHAYCHUA: CHJIA

+C @
U P

ToKa [=5 A, nHanpsizkenue U=40 B o . . Onpeaeaurnb
AeHCTBUTEJIbHOE cONnpoTHBIeHHEe RX, eciin y4ecTh 4T0, CONPOTHBJICHUE
BoJbT™MeTpa R, =10 Om.
+40 Om
5 Om
10 Om
2 Om
KocBeHHbBI MeTOA U3MEpPEeHHs CONPOTUBJICHUSA HATPY3KH A/ 3HAYCHUSA: CHJIA

+Q @ 7
U Ry

Toka I=12 A, nanpsizkenne U=90 B . Onpeaesaurn
AeHCTBUTEJIbHOE CONPOTUBJIEHUE Ry, €CJIN yuyecTh 4T0, CONPOTHUBJICHUE
amnepmerpa R, =10 Om.

90 Om

+30 Om
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10 Om

9 Om

Mo:KHO J1M U3MEPHUTH AKTUBHYIO MOIIIHOCTH CHMMETPHYHOI Tpex(da3Hoil uenu npu
OTCYTCTBHM HYJIEBOI0 IPOBOJA OAHHUM BaTTMETPOM?

+]1la

Her

Jla, mpu COOTBETCTBYIOIIEH HACTPOMKE BATTMETPA

B cumMeTpu4HOI Tpex(a3Hoil nenu pasHoe HanpsxeHue pasHo220B, ¢pasHblil TOK
10A, cosj=0,8. Onpenenure aKTUBHYI0 MOLIIHOCTb?

880 Bt

1760 Bt

+5280 Bt

8425 Bt

Cxema 0JHOT0 BaTTMETPa NIPUMEHSETCH:

+TOJIBKO IPY MOJTHOM CUMMETPUYHOCTH HArpy3KH

IPU HECUMMETPUYHOM Harpy3ke B Tpex(a3HbIX LENsAX C HyJIEBbIM IPOBOIOM
IpY U3MEPEHUU aKTUBHOW MOIIHOCTHU B TpeX(a3HbIX TPEXMPOBOAHBIX IEMSIX
HE3aBHCHMO OT XapaKTepa Harpy3Ku

CxeMa 01HOT0 BATTMETPA He IPUMEHSeTCH:

TOJIBKO ITPY MTOJIHOM CUMMETPUYHOCTH Harpy3KH

IPU HECUMMETPHUYHOMN Harpy3ke B Tpex(a3HbIX IENSAX C HyJIEBbIM MPOBOAOM
+IpU U3MEPEHNHU aKTUBHOM MOIIHOCTH B TpeX(a3HbIX TPEXIPOBOIHBIX LEMIX
HE3aBHUCHUMO OT XapaKTepa Harpy3Kku

CxeMma Tpex BATTMETPOB HCHOJIb3YeTCH:

+IIpU HECUMMETPUYHOM Harpy3ke B TpeX(a3HbIX LIETAX C HyJIEBbIM IPOBOIOM
TOJIBKO ITPY ITOJIHOW CUMMETPUYHOCTH Harpy3KH

P U3MEPEHUHN AKTUBHOM MOIIHOCTH B TpeX(Pa3HBIX TPEXMPOBOIHBIX IETISIX
HE3aBHCHMO OT XapaKTepa Harpy3Ku

CxeMa IBYX BATTMETPOB HCIO/Ib3yeTCH:

+1pU U3MEPEHNUN aKTUBHOW MOLTHOCTH B TpeX(a3HbIX TPEXIPOBOIHBIX LEMAX
HE3aBHCHMO OT XapaKTepa Harpy3Ku

IPY HECUMMETPHUYHOMN Harpy3ke B Tpex(a3HbIX IENAX C HyJIEBbIM MPOBOAOM
TOJIBKO ITPU MOJIHOM CUMMETPUYHOCTH Harpy3KH

CxeMa ABYX BATTMETPOB He MCIIOJIb3YETCH:

IIPU U3MEPEHUH AKTUBHOM MOIIHOCTH B TpeX(Pa3HbIX TPEXMPOBOIHBIX IIETISIX
HE3aBHUCHUMO OT XapaKTepa Harpy3Ku

IPU HECUMMETPUYHON HArpy3ke B Tpex(a3HbIX LEMAX C HYJIEBBIM IPOBOIOM
+TOJIBKO IIPU MTOJTHOU CUMMETPUYHOCTH HArpy3KU

BarTMeTpbl BKJIIOYAIOT Yepe3 U3MepUTeIbHbIe TPAHC(POPMATOPLI TOKA U
HANIPSKEHUS JIS:

+paciMpeHns NpeesioB N3MEPEHNs

YMEHBIIEHUS TOTPEIIHOCTA U3MEPEHUN

YBEJIMYEHHUSI THaNa30Ha MOKa3aHUI

JUISl yCTPAHEHUS MTOTPEIIHOCTH ITOKa3aHUN
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Kakoii npu0op ucnoJib3yercs AJsi U3MepeHnsl AKTUBHOI MOIIHOCTH MOTpeduTeisa?
+BarTtmerp

OmmMmeTp

BonbsT™meTp

MerommeTp

Kakoii npu0op He ucnosb3yercs 1Jis U3MepPeHUs AKTUBHOM MOLITHOCTH
norpeduressn?

Barrmerp

Ommetp

BonbsTmeTp

+Merommerp

MoryT Jin ObITh IOKA3aHUS OJHOI0 U3 BATTMETPOB OTPUIATEIbHBIMH NPH
U3MepPEeHUNAX MOIHOCTH METOA0M JIBYX BATTMETPOB?

+na

HET

00a MOTYT OBITh TOJBKO MOJOXKUTEIHHBIMU

00a MOTYT OBITh TOJIBKO OTPHULATEIbHBIMU

B Tpexda3Hoii nenu JUHeHHOe HANPsIzKeHHe paBHO 220 B, iMHelHbIN TOK 2 A,
akTUBHasA MOIIHOCTH 380 Bt. Onpenesnure ko3P puumeHT MOIIHOCTH:

0,8

0,6

+0,5

0,4

Kaxoe u3 npuBeleHHbIX COOTHOLIEHUI JJI CHAMMETPUYHOM Tpex(asHOH 1enu
COJIEPKUT OIHOKY, €CJIM HATPY3KA COeIHHEHA TPeYr0JbHUKOM?

Igp = IH

P = f3I WU, cosg

B cummeTrpuyHoii TpexdaszHoii nenu ¢pasHoe HanpsxeHue pasHo220B, ¢pa3ubiii TOK
10A, cosj=0,7. Onpeneaure AKTUBHYI0 MOIIHOCTh ?

880 Bt

1760 Bt

+4620 Bt

8425 Bt

Kaxkoe u3 npuBeleHHbIX COOTHOLICHUM JJI1 CHMMETPUYHOM Tpex(a3HOU Lenu
COJEPKUT OIIUOKY, €CJIM HATPY3KA COeIMHEHA TPEYr0JIbLHUKOM?

+I(b=I_H
P = \/§1AUAc0s¢
U
Uy=—F
)
U, = U,
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B kakux eIMHULAX U3MEPEHUA 0TOOPAKAETCH PEaAKTUBHAS MOIIIHOCTD ?
+Bap

BoibT

Awmrep

Om

Buvibepume neckonbko npagunbHbix 8apuanHmos omeema u Haxcmume KHONKY «/laneey
MeToaoM amMniepMeTpa-BOJIbTMETPA MOKHO ONPEAeIUTh:

Yacroty

+MommnocTb (50%)

KoadunmenT momuocTH

NHayKTUBHOCTH

+Conpotusnenue (50%)

Beeoume c knasuamypol Baw eapuanm omeema u nasxicmume kHonky « Omeemumo »

B cumMeTpu4HOIi Tpex(a3Hoil nenu pa3noe HanpsxeHue pasHo220B, ¢pa3ublii TOK
5A, cosj=0,7. KakoBa akTUBHAa MOLIIHOCTH?

+2310

B cumMeTpuYHOI Tpex(a3Hoil uenu pasHoe HanpsxeHue pasHo220B, ¢pas3Hblil TOK
2A, cosj=0,8. KakoBa akTuBHA MOIIIHOCTh?

+1056

B Tpexda3zHoii uenu JuHeHHOEe HANPsizKeHWe paBHO 220 B, imHelHbIN TOK S A,
akTuBHasA MOIIHOCTH 380 Bt. Onpenesnure ko3pPpuumeHT MOIIHOCTH:

+0,2

B Tpexda3Hoii nenu JuHeiiHOe HANPsiKeHUe paBHO 220 B, iuHelHbI TOK 5 A,
akTuBHass MOIIHOCTH 300 Bt. Onpenesaure ko3P PuumeHT MOIIHOCTH:

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

COBOKYMHOCTh
B3aMMOCBSI3aHHBIX
3amay, obecrieunBa-
OIINX €€ JOCTHKE-
aue. Onpenensier
0’KUJIaeMBbIE PE3YJIb-
TaThl PEIICHUS
BBIJICJICHHBIX 3a/1a4
N2y,
[IpoexTupyer permie-
HHE KOHKPETHOMI
3a/1a4y IPOEKTa,
BBIOMpast ONTH-
MAaJBHBIH cIToco0 ee
pelIeHus, UCXOd U3
JIEUCTBYIOILIUX
MPaBOBBIX HOPM U
HUMEIOIINXCS
pecypcoB u
OTpaHUYCHUN
I/II[-3yK_2 Pemaer
KOHKpETHBIE 3a/1a4
MIPOEKTa 3asBJICH-
HOTO Ka4yecTBa U 3a
YCTaHOBJIEHHOE
BpeMs
N-4yy., [lyOomuuno
MPEACTABIISACT
pe3yNbTaThl pelle-
HUSI KOHKPETHOU
3a/1ayy NPOEKTa
NI-1onk-1
Ucnonpzyer
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBI
X TACUHUILIUH AJIs
peuieHusl CTaHaapT-
HBIX 3a/ad B COOT-
BETCTBHH C HaIlpaB-
JIEHHOCTBIO podec-
CHOHAJIBHON
JeATENbHOCTH
W/-lonk.s
VYuyacTtByer B
SKCIEPUMEHTAIBHBIX
WCCIIEIOBAHUSAX
ANIEKTPOOOOPYAOBAH
WSl ¥ CPEJICTB
aBTOMaTH3aluU

AIIEKTPUYECKUX BEITUUHH,
CIOCOOEH MPOBOANTH
HU3MEpEeHUs TOKa,
HATIPSDKEHUS,
COTIPOTHUBIICHUS,
€MKOCTH,
WHAYKTUBHOCTH,
MOIITHOCTH,
dbopmynupoBaTh B
paMKax IMOCTaBIECHHOMN
€I COBOKYTTHOCTh
B3aMIMOCBSI3aHHBIX 3a/1a4,
o0ecreunBaroIX €€
JOCTHKEHHE,
ONPEAEIIATh 0XKUIAEMBIIA
pEe3yNbTaT peuieHus,
MIPOEKTUPOBATH PEIICHHE
KOHKPETHBIX 3a/1a4,
peuaTth KOHKPETHbIE
3a/a4u 3a
YCTaHOBJIEHHOE BpeMs,
myOJIMYHO MPEACTABIAT
pe3yNbTaThl pelIeHus
KOHKPETHOU 3a7a4H,
HCIIOJIb30BaTh 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCIUIUIAH JJIS1 PeIeHUs
CTaHIApPTHBIX 33/1a4 B
COOTBETCTBUH C
HaIPaBJICHHOCTHIO
po¢eCCHOHATBHON
JESITEIIbHOCTH,
y4acTBOBaTh B
IKCIIEPUMEHTAITLHBIX
HCCJIETOBaHMSIX
AIIEKTPOOOOPYIOBAHUS

ANEKTPUUECKUX BEITMYNH,
CIIOCOOCH C JJOCTATOYHO
BBICOKOH nosei
CaMOCTOSATCILHOCTH
MIPOBOJIUTH U3MEPEHUS
TOKA, HATIPSKCHHSI,
COTIPOTHUBJICHUS,
€MKOCTH,
WHJyKTUBHOCTH,
MOIITHOCTH,
dbopmynupoBaTh B
paMKax IOCTaBIECHHOMN
II€JTM COBOKYITHOCTD
B3aMMOCBSI3aHHBIX 33134,
o0ecreunBaroIX €€
JIOCTHDKCHHC,
ONPEAEIIATh 0KUIAEMbIIA
pEe3yNbTaT peuieHus,
MPOCKTUPOBATh PEIICHUE
KOHKPETHBIX 3a/1a4,
periaTh KOHKPETHBIC
3a7a4u 3a
YCTaHOBJICHHOE BpeMsl,
myOJIMYHO MPEACTABIATh
pe3yIbTaThl peIIeHUs
KOHKPETHOU 3a7a4H,
HCIIOJIL30BATh 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCIUTIIAH TSI pEIIeHUs
CTaHIAPTHBIX 33/1a4 B
COOTBETCTBHUH C
HaIPaBJICHHOCTHIO
po¢eCCHOHATBHON
JIeITEIILHOCTH,
y4acTBOBATh B
AKCIIEPUMEHTAILHBIX
HCCIICOBAHUSIX
AIIEKTPOOOOPYIOBAHUS

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»
(4actu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHIINH) MaKCUMaJILHOro 0ajia MaKCUMaJILHOro 0ajia MaKCHMAaJIbHOTO Oaia
NA-lyk- CTYJEHT IEMOHCTPUPYET CTYJEHT MMOKa3bIBAET CTYJIEHT IEMOHCTPUPYET
Dopmyanpyer 3HAHHME METOJIOB 3HAHME U TIOHMMAHUE r1y0O0KO€ 3HAHUE U
pamiax rocrapen- M3MEpEeHUs METOJIOB U3MEPECHHUS MMOHMMAaHHUE METOJIOB
HOU LECJIU IIPOCKTa

U3MEpEHUS
ANEKTPUIECKUX BEITUYHH,
CIOCOOEH € BHICOKHM
ypOBHEM
CaMOCTOSITENIbHOCTH
MIPOBOANUTH U3MEPEHUS
TOKa, HATIPSKECHHUS,
COTPOTHUBIICHUS,
€MKOCTH,
WHIYKTHBHOCTH,
MOIIIHOCTH,
(dbopmynHpoBaTh B
paMKax MOCTaBJICHHOMN
[[EJTH COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33/1a4,
o0ecreYnBarouX ee
JOCTHKEHUE,
ONPEAENATh 0KUAAEMBIN
pe3ynbTatr peleHus,
MPOEKTUPOBATH PEIICHUE
KOHKpETHBIX 33/a4,
penraTb KOHKPETHBIS
3aJa4u 3a
YCTaHOBJICHHOE BpEMsI,
myOJIMYHO MPEACTaBIATh
pPE3yNbTAThI PEIICHUS
KOHKPETHOU 3a]]a4H,
WCIIOJIb30BaTh 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCITUTIIAH JJIS1 PEICHUS
CTaHJapTHBIX 33/1a4 B
COOTBETCTBUHU C
HaINpPaBJIEHHOCTHIO
npodeccruoHabHOM
NeSITeIbHOCTH,
y4acTBOBAaTh B
SKCIIEPUMEHTAIIBHBIX
UCCIIeTOBAaHUSIX
3IEKTPOOOOPYIOBaAHUS

43




Mopyab: U3MepeHue HeJIEKTPUYECKUX BeJTMYUH

KomnbrorepHoe tecrupoBanue (TCk)

Buibepume ooun npasunvhwiii sapuanm omeema u nHadxcmume KHonky «/laneey
HN3MepuTeibHBbIC IPE00PA30BaTE/H IeJATCH HA TeHEPATOPHbBIE U
napamMeTpuyeckmue...
+11o npuHUKMIY AEUCTBUSA
[To BUy BBIXOAHOW BEIIMYUHBI
[To Buly BXOAHOMW BEJIWYHNHBI
[To KOHCTPYKTUBHOMY HCITOJIHEHUIO
Beanuuna X npeoOpa3syercsi B BeJIMYUHY Y 32 CYET JONMOJHUTEILHOTO HCTOYHUKA B
AATYMKAX:

['enepaTopHbIX

+1IapameTpuuecknx

[Tpsimoro npeobpazoBaHus

KocBennoro npeodpazoBanus

Pa3ziuuaroTt npeodpa3oBarTesin MEXaHMYECKOr0 MepeMelieHusl, CKOPOCTH, YACTOThI
BpAallleHNUsl, YPOBHA U T.J. B 3AaBUCHMOCTH OT?

JIMHAMHUYECKNX CBOMCTB

Buna ucnonb3zyemMon sHEprun

Buna BeIXogHON BEITMYNHBI

+Buga BXOgHOU BEIUYNHBI

N3 xkakoro Marepuaja M3roTaBJIuBaKTCAd TEPMOMETPbI CONPOTHUBJICHUA?
Huxpom

Mens

AJIOMUHUN

+YuCThIe METAIUIBI

B kakoM ciydae MoKeT BOBHMKHYTh B TepMonape tepmo - I/1C?

+1Ipu 1BYX pa3HOPOAHBIX TEPMOAICKTPOAAX U PA3IMUHBIX TEMIIEpaTypax pabodero u
CBOOOHOTO KOHIIOB

[Ipu ABYyX pa3HOPOIHBIX TEPMOIJIEKTPOIaX U OJIMHAKOBBIX TEMIIepaTypax pabo4ero u
CBOOOTHOTO KOHIIOB

[Ipu ABYX OJIMHAKOBBIX TEPMOIJIEKTPOIaX U PA3IUUHBIX TeMIepaTypax pabouero u
CBOOOHOTO KOHIIOB

[Ipu ABYX OJIMHAKOBBIX TEPMOIJIEKTPOJIaX U OJIMHAKOBBIX TEMIIepaTypax padbodero u
CBOOOJTHOTO KOHIIOB

TepmonpeoopaszoBarennb TCII saBasiercs:

Tepmomnapou

MaHOMETPHUYECKUM TEPMOMETPOM

+111aTUHOBBIM CONMPOTUBICHUEM

[TomynpOBOJHUKOBBIM COIIPOTUBICHUEM

IIpuodop, uzmepsiromuii atMmocgepHoe JaBjIeHUE, HA3BIBACTCSH:

Manomerp

+bapomeTtp
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AHeMoMeTp

Bakyymmerp

Jst u3MepeHust MeXaHU4YeCKUX BeJIMYUH UCIIOJIb3YIOT Npeodpa3oBarteliu...
JlunmatomeTpuyeckue

JludnpkoMeTpudeckue

+Ten3zomerpuueckue

[Tbe30copOLOHHbBIE

YcaoBus padoThl H3MEPHUTENbHBIX NIpeo0pa3oBaTeJieil 0 CPABHEHUIO C APYTMMHU
3JIeMEHTAMH U3MEPHUTEIbHOM LelH..

Haubonee nerkue

+Haubonee Tsoxensie

YMEpEeHHO TsHKENbIE

OnnHakoBbIE

BropuuHbIM NpudoOpoOM 1JIs TEpMONIPeodpa3oBaTeisi CONPOTUBJICHUS SBJISETCH:
MuunammnepmeTp

MuiuBoIBTMETP

+3MepUTEIBHBIA MOCT

["aneBaHOMETp

HexocraTkoM moJ1iynmpoBOJHUKOBBIX TEPMOPE3HUCTOPOB 10 CPABHEHUIO €
MeTAJJINYeCKUMMU SABJISICTCSH:

Hwu3kas 4yBCTBUTENBHOCTD

Bricokoe yienpHOE COITPOTUBIIEHNE

+HenunelHocTs GyHKIIMM TPe0Opa30BaHUS TEMIIEPATYP

Bonbiivie rabaputHbie pazMepsl

BropuuHbIM NpudoOpoM TepMoOnapbl SABJIAETCH:
MarauTosneKTpuIeCKUi JOTOMETP

+MumBoJIBTMETP

["aneBaHOMETp

MocT nOCTOSSHHOTO TOKA

Bropuunbiii npudop s usmepenus remueparypsi JIIIp-66 sisasiercs:
DJIEKTPOHHBIM BOJIBTMETPOM

MoCTOM MOCTOSAHHOT'O TOKA

+MarHuTo3JeKTPUYECKUM JIOTOMETPOM

MUIIMBOIBTMETPOM 3IEKTPOMATHUTHOW CHCTEMBI

Jli1s u3MepeHus JaBJICHUS MCIIOJIb3YIOT:

+I1be30amexkTpuyeckue npeoOpa3zoBaTenu

DNEeKTpOIUTUYECKHE TIPe0Opa3oBaTEIN

[Tonsporpaduueckue npeodpazoBarenu

[Icuxpomerpuueckue npeodpasoBaTenu

Crarudeckoii 00padoTKe MoABepPraeTcs CUrHaJ, NOCTYNANIUN OT:
N3mepurensHOro npeoopa3zoBaTes

Macirabuoro npeoOpa3zoBaTesst

+¥Ycunurens

duibTpa
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OcHOBHBIM TpeOGOBaHUEM, PEABABJISIEMbIM K LHeNsM /ISl H3MepeHus
HEIeKTPUYECKNX BeJIMYNH, SIBJISIETCH:

Hanuuue MacmrabHoro npeoopa3zoBarest

HaumMeHnbiiee KoaM4ecTBO JIMHUM CBSA3U

+MuHUMallbHbIE TOTEPU MH(OPMALUU TIPU TPE0OPa3OBAHUU

HopmupoBanHasi morpemnHocTh BEIXOAHOTO Mpudopa

/luana3oH Temneparyp, u3MepsieMbIX IIPH MOMOIIA TEPMOMETPOB CONPOTHBJICHHUS
cocTaBJIsleT...

-160...+6000C
-50...+18000C
+-200...+6500C

-180..4+6500C

Kakoii 13 MeT010B H3MEPEHHUs BJIAKHOCTH TPedyeT HAJTUYHUSA HCTOYHUKA
HANPSIZKeHUS MOBBIIICHHON YaCTOThI?

Konaykromerpuueckui

JIM3IIbKOMETPUYECKU I

+MeToa ININEKTPUIECKUX TIOTEPD

Pagnannonneii

I'urpomerpuveckuii mpeodpa3zoBaTesib BJAKHOCTH MPeACTABJIsAET CO0O0Ii:

JIBa METHO-YTOJIBHBIX JJIEKTPO/A, BKIIOUECHHBIX B BETBb MOCTA IIOCTOSHHOTO TOKA
TepmopesucTop, MOMENEHHBIN B 000JI0UKY U3 CTEKJIOBOJIOKHA C HAMOTKOM IOBEPX
000JI0YKH MPOBOJIHUKA U3 CEPEOPSIHON TPOBOJIOKHU

EMKOCTHBIN U3MepuTeNbHbINA TpeoOpa3oBaTeib, BKIOUEHHbINA B U3BMEPUTEIbHYIO
JIMaroHaiab MOCTa

NHayKTUBHBIN N3MEpUTEIBHBIN MpeoOpa3oBartelib, BKIIOYEHHBIA B U3MEPUTEIIbHYIO
JaroHaiab MOCTa

BbIX0aHBIM NPUOOPOM NMHE30COPOLMOHHOI0 THTPOMETPHYECKOT0 NMpeodpa3oBaTeisi
SIBJISCTCH:

MuimuBonbTMETP

N3mepuTenbHbI MOCT

MarHuTo31EKTpUYECKUI JTOTOMETP

+YHacroromep

1 onpenesieHus JKHUPHOCTH MOJIOKA MCIIOJIB3YIOT:

Tenzomerpuueckuil mpeodpa3zoBaTeb

TepmomMeTpuyeckuii mpeoOpazoBaTeib

+®oTO3NMEKTpUYECKUi ITpeoOpa3oBaTesb

["anbBaHUUYECKUH TTpeoOpa3zoBaTeib
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Taboauna 8 — Kpurepun ouenkn ¢cGopMHUpPOBAHHOCTH KOMIIETEHIUIA

Kon u Kpurepun orieanBanmsi chopMHUPOBAaHHOCTH KOMIICTCHIIUN
HaUMEHOBaHUE (4acTu KOMIIETEHIINN)
WHIUKaTOpa Ha 6a30BOM ypOBHE Ha TOBBIIIICHHOM YPOBHE
AOCTHXKCHUA COOTBETCTBYECT OLICHKE COOTBETCTBYECT OLICHKE COOTBETCTBYCT OLICHKE
KOMIETCHITNH «yJIOBJIETBOPUTEIIHHO «XOPpOILIO» COTJIIMYHO»
(1actu 50-64% ot 65-85% ot 86-100% ot
KOMITIETEHITUH ) MaKCHUMaJILHOTO Oajiia MaKCHUMAaJILHOTO Oajiia MaKCHUMaJILHOTO Oaiia
UI-lyk- MPaBUJILHO BBIMOJIHEHO MPaBUJILHO BBIMOJIHEHO MPaBUIILHO BBIMIOJIHEHO
DopMympyeT B 50-64% TeCTOBBIX 65-85% TECTOBBIX 86-100% TecTOBBIX
o CTag?é\g;?ﬁ nemm 3aJlaHU, CTYJEHT 3aJJaHUl, CTYJEHT 3aJJaHUM, CTYJEHT
TpoeKTa JNEMOHCTPHUPYET 3HAHHE MOKa3bIBaeT 3HAHHE U JEMOHCTPHUPYET
COBOKYITHOCTb MIPUHIIATIOB PaOOThHI MOHUMAaHUE MPUHIUIIOB rIyOOKOe 3HAHUE U
B3aMMOCBA3aHHBIX HU3MEPUTEIIBHBIX paboOThl UBMEPUTETBHBIX | MOHUMAaHWE MPUHITUIIOB
ofeene ﬁiﬁ:mnx o npeoOpasoBaTeriei, npeoOpasoBaTerie, PaGOTh! H3MEPUTEILHBIX
OCTHKEHHE. METOJIOB U CPE/CTB METOJIOB U CPE/CTB npeobpaszoBareneii,
Omnpeenser HU3MEPECHUS WU3MEPECHUS METOIOB U CPEJICTB
OXHUJIACMBIC TEXHOJOTHYECKHUX TEXHOJIOTHYECKHUX U3MEpEeHUS
PpE3yJIbTATRI apaMeTpoB [apaMeTpoB TEXHOJIOTMYECKHUX
BBIHeEZ?;;;I’; anau CEJIbCKOXO3SIICTBEHHOT'O | CENbCKOXO3SIICTBEHHOTO apaMeTpoB
UT-2yic MIPOM3BOJICTBA, CIIOCOOEH | MPOM3BOACTBA, CIOCOOCH | CENBCKOXO3SIICTBEHHOTO
[IpoekTupyer (dbopMyupoBaTh B ¢dbopMyupoBaTh B MPOU3BOICTBA, CIIOCOOEH
peuieHne paMKax IOCTaBIECHHOMN paMKax IOCTaBIECHHOMN (dbopmynHpoBaTh B

KOHKPETHOM 3a/1aun
MpPOEKTa, BEIOUpast
ONTUMAaJIbHBIN
crocob ee penreHus,
WCXOMS U3
JIEUCTBYIOIINX
MIPaBOBBIX HOPM H
MMEIOIIUXCS
pecypcoB u
OTrpaHUYCHUI
I/I,Z[-:SyK_z Pemaer
KOHKPETHBIE 3a/1a1
MPOEKTA
3asIBIIEHHOTO
KauecTBa U 3a
YCTaHOBJICHHOE
BpeMsI
N-4yk., Ily6mmano
MPEICTaBIISACT
pe3yabTaThl
pereHus
KOHKPETHOM 3a7auu
MIpoeKTa
NT-Tonk1
Hcnonbpzyet
OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBI
X IUCIUTUTNH NS
peuieHus
CTaHJAPTHBIX 3a/1a4
B COOTBETCTBHH C
HaIPaBJICHHOCTHIO
po¢heCCHOHAIBHOM
JIeATETHHOCTH

II€JTM COBOKYITHOCTD
B3aMMOCBS3aHHBIX 3a/a4,
o0ecreunBaroIX €€
JIOCTIDKCHHC,
ONPEAEIATh 0XKUIAEMBIIA
pe3yabTaT peleHus,
MPOCKTUPOBATH PEIICHUE
KOHKPETHBIX 3a]1a4,
peraTh KOHKPETHBIC
3aJ1a4u 3a
YCTaHOBJICHHOE BpeMsl,
myOJIMYHO MPEACTABIAT
pe3yIbTaThl pEIICHUs
KOHKPETHOU 3a7a4H,
HCIIOJIL30BATh 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCIUTIINH TSI pEIIeHUs
CTaHIApPTHBIX 33/1a4 B
COOTBETCTBHUH C
HaIpaBJIECHHOCTHIO
npo¢ecCuOHAIBHON
IEeITEIBHOCTH

II€JTM COBOKYITHOCTD
B3aMMOCBS3aHHBIX 3a/a4,
o0ecreunBaroIX €€
JIOCTHDKCHHC,
ONPEACIIATh 0KUIAEMBIIA
pe3yabTaT peleHus,
MMPOCKTUPOBATH PEIICHUE
KOHKPETHBIX 3a]1a4,
peraTh KOHKPETHBIC
3aJ1a4u 3a
YCTaHOBJICHHOE BpeMsl,
myOJIMYHO MPEACTABIAT
pe3yIbTaThl peIIeHUs
KOHKPETHOU 3a7a4H,
HCIIOJIL30BATh 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCIUTIINH TSI pEIIeHUs
CTaHIAPTHBIX 33/1a4 B
COOTBETCTBHH C
HaIpaBJIEHHOCTHIO
po¢eCcCuoOHAIBHON
EeITEIBHOCTH

paMKax MOCTaBJICHHOMN
L[E€JTU COBOKYITHOCTD
B3aUMOCBSI3aHHBIX 33/1a4,
00ecreYnBaroIInX e
JOCTH>KEHHE,
ONPEAENATH 0KUAAEMBIN
pe3yJbpTaT peLICHNUs,
MPOEKTUPOBATH PELICHUE
KOHKPETHBIX 3a]1a4,
peuiaTh KOHKPETHbIE
3a/1a4u 3a
YCTaHOBJICHHOE BpeMs,
myOJIMYHO MPEACTaBIATh
pe3yabTaThl pelIeHus
KOHKPETHOU 3a/]a4H,
WCII0JIb30BATh 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCUHUILINH ISl pelIeHUs
CTaHJApTHBIX 33724 B
COOTBETCTBUU C
HaIPaBJIECHHOCTHIO
npodeccroHanbHOM
NEeSATeTLHOCTH
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MoayJb: Opranu3anusi METPOJOTHYECKOM CIYKObI
3amura n1adopaTropubix pador (3JIP)

Bonpocwi 0na 3auyumeot

. Koria Bo3nukaetr HeoOX0AMMOCTD MOBEPKU?

. MeTonuka noBepku (MPUHIIMIT TOBEPKH).

. Beibop oOpasnoBoro mpubdopa.

. TpeboBaHus K cCXeMaM MOBEPKH.

. Haznauenue rpaduka nonpaBok. @U3NUYECKUIA CMBICI MOMPABOK.

. AGcomoTHAs!, OTHOCUTEIIbHAS, TPUBE/ICHHAS OTHOCUTENbHAS MMOTPEITHOCTH.

. [1o xako¥ MOTPENTHOCTH yCTaHABIUBAIOT KJIacC TOYHOCTH Mpudopa’?

. B xakux ciyyasix yka3pIBaeTCsl KJIacC TOUYHOCTH B IIPOLIEHTaX OT JUIUHBI IIKAIbI?
. MOHO J11 MOBEPATH Cpa3y HECKOIBKO aMIIEPMETPOB U BOIBTMETPOB?

10. Pacindpyiite ycnoBHble 0003HAUECHUS HAa IIKaJle TPUOOPOB.

11. Bpemsi yciokoeHus NOJABUKHOM YacTh Mpuodopa.

12. Ha3naueHwe KOppeKTOpa, apperupa, 3€pKaJbHOM WLIKalbl, OrpPaHUYUTEIEH,

YCIOKOMTEJEN, CHUPATIbHBIX MPY>KUH, PACTSKEK, TOIBECOB.

13. Yto Ha3bIBaeTCs 1IEHOM JiesieHus mpubdopa?

14. YCcTpoHCTBO M MPUHIIUI JEHCTBUS MOBEPSEMBIX U 00pa3IOBBIX TPUOOPOB.

O 00 1O W=

Komnbrorepaoe tectupoBanue (TCk)

Buvibepume ooun npasunvHulll gapuanm omeema u HA3CMume KHONKY «/laneey
AppeTHnp npumMeHsieTcss B npudopax:
C NoaBMKHOW YaCThIO, YKPEIJIEHHON Ha MOABECE
C NoaBWKHOW YaCThIO, YKPEIJIEHHON HA OCH
+HIYKIIMOHHOW CUCTEMBI
Jloromerpax
®opmyJia 14 onpeaeieHHs A0COTIOTHOM IMOIPEIHOCTH:
+ A=x—x,

§=A-IOO%.

X1

§zé~100%.
X

A=x-x,

IlepuoauYHOCTH MOBEPKHU:

€KEMECSIYHO

€KEKBAPTAIHHO

+€XKET0JHO

0 Mepe HaJ0OHOCTH

Kuace TouHOCTH cpeAcTBAa U3MEpPEHUil 3TO:

+XapaKTepUCTUKA, OTPAXKAOIIAs TOUHOCTHBIE BO3MOKHOCTH CPEJICTB U3MEPEHUN
JTAaHHOTO THMA

48



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 00pa3OBOro CpeaCTBA U3MEPEHHS T0JKHBI ObITH CJIeIYIOLIHe
yCJI0BHS:

+pOoJ TOKa JOJKEH COBIIaJaTh

KJIACC TOYHOCTH 00pa3IioBOTo Mprbdopa T0JKEeH OBITh BBIIIE HE MEHee 4eM B 1 pa3
BEPXHUH MpeJesl N3MEPEHUI MOXKeT ObITh OoJbIie ToBepsieMoro Ha 30%

HE JIOJDKHO OBITh paBEHCTBA pabOUYMX AMAMNA30HOB YAaCTOT

dopmyJia 1Jis onpeaeieHUs OTHOCUTEIbHOM MOrPEeIHOCTH:

§=A-100%.

+
Azx—xﬂ
A

o ~—-100%.
x

A=x-x,

I'ocynapcTBeHHOM NMOBEPKe MOAJIeKAT NPUOOPHI:

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

+npenen omyckaeMon a0COTOTHOW OCHOBHOM MOTPEIIHOCTH

HNmeetcs BoabT™MeTp ¢ nipenenom ndmepenuii 0-200 V. Kakoe o0pa3noBoe cpeacTso
U3MepeHnii Heo0X0AUMO BhIOpATH?

0-190 V

20-210V

10- 240 V

+30- 220 V

" U
YciaoBHoe 0003HaYeHHne - Ha HudepodIaTE 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 nudepodaare npudOOpPa 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 NpUOOPA 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 — 37o0...

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

[IpenenbHOE 3HAUEHNE IPUBEICHHON OTHOCUTEIIBHOM MMOTPENTHOCTH

[IpenenpHOE 3HAUEHUE OTHOCUTEIHHON MOTPEITHOCTH
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VYcpenHeHHOe 3HaU€HHE OTHOCUTENIBHOM NOTPEIIHOCTH

2,0

YcioBnoe oGo3nauenne . Ha undepodIaTe NpUOOPA COOTBETCTBYET TOMY, YTO...
+HopMmupyercs npenen 10nycKkaeMon NPUBEAEHHON OCHOBHOW MOTPENTHOCTH
HopmupyeTcst mpenen gomyckaeMon aOCOMOTHONW OCHOBHOM MOTPEITHOCTH
Hopmupyercs nipenesn 10myckaeMor OTHOCUTEIbHOM OCHOBHOW MOTPEIIHOCTH
YcaoBHoe o003HaveHune «B» Ha nudepodIaTe NpudOpPa COOTBETCTBYET TOMY, YTO
Hopmupyercs npenen nomyckaemMoi NpuBeACHHOW OCHOBHOM MOTPENTHOCTH
+Hopmupyercs npezaein qomyckaemMoi abCOIFOTHOM OCHOBHOM MOIPEIIHOCTH
Hopmupyercs npenen nomnyckaeMon OTHOCUTEIBHON OCHOBHOM IOTPEIIHOCTH

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

Yci0BHOE 0003HAUECHHE Ha uudepoOdIaTe npudbopa COOTBETCTBYET TOMY, UYTO...
Hopmupyercs npenen nonyckaeMoil TpUBEIEHHOW OCHOBHOM MOTPEIIHOCTH

YciaoBHOE 0003HAYECHHE

Ha nudepodaaTe npudbopa COOTBETCTBYET TOMY, 4YTO...

Hopmupyercs npenen nomnyckaeMold OTHOCUTENBHON OCHOBHOM IIOTPEIIHOCTH

Ta6auna 9 — Kpurepun oneHkH c)OPMUPOBAHHOCTH KOMIIETEHIUH

Kon n Kpurepun onenuBanus chOpMUPOBAHHOCTH KOMIIETEHIIUU
HalMEHOBAaHUE (4acTv KOMIETEHIUN)
MHMKaTOpa Ha 0a30BOM ypOBHE Ha MOBBILIEHHOM YPOBHE
AOCTUAKCHUA COOTBETCTBYCT OLICHKE COOTBETCTBYCT OLICHKE COOTBETCTBYCT OLICHKE
KOMIICTCHIIMH «YOOBIICTBOPUTECIILHOY «XOpOowIo» «OTJIMYHO»
(qactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHIINH) MaKCHUMaJIbHOTO Oajuia MaKCHUMaJIbHOTro Oajuia MaKCHUMaJIbHOTO Oajia
Na-1yk CTYJICHT JJEMOHCTPUPYET CTYJICHT MTOKA3bIBACT CTYJICHT JJEMOHCTPUPYET
®opmynupyer B 3HaHHE OCHOBHBIX 3HAaHUE U TIOHHUMaHue rIIy0OKOe 3HAaHUE U
pamKax MOJIOKCHUN OCHOBHBIX TIOJIOKCHHI MTOHUMAaHHE OCHOBHBIX
IHOCTAaBJICHHOM LICIIN o
mpoexTa OpraHu3aIuu OpraHu3aIuu MOJIOKEHUH
COBOKYITHOCTS METPOJIOTHIECKUX METPOJIOTHIECKUX OpraHu3aINH
B3aHMOCBSI3aHHbIX CI1yk0, METOJIOJIOTUM U | CITyXO0, METOIOJIOTUH U METPOJIOTHUECKUX
3aj1ad, IpaBUII IPOBEACHUE IpaBUII IPOBEACHUE CITy>k0, METOJIOJIOTHH U
00eCIIeUHBAIONINX €€ | [TOBEPOK N3MEPUTEIBHBIX | TOBEPOK H3MEPHUTEIBHBIX IpaBUJI IIPOBECHUE
HOCTIKCHHC. npuOOpPOB, CIIOCOOCH npuOOpPOB, CIIOCOOCH C | MOBEPOK M3MEPUTEIBHBIX
S;EI Zﬂgﬁﬁ; coOupaTh MOBEPOUYHBIE JIOCTaTOYHO lz,mcoxoﬁ npubOpoB, CIIOCOOEH €
peay/BTATEL CXEMBI, TIPOBOJUT J0JIeH BBICOKUM YPOBHEM
peTeHust MIOBEPKY, CaMOCTOSITEJIbHOCTH CaMOCTOSITEJIbHOCTH
BBIJICJICHHBIX 3a/1a4 (bOpMyJ'IPIpOBaTI) B C06I/IpaTb IMOBCPOYHELIC CO6I/IpaTB IOBCPOYHEBIC
NA-2yx., paMKax MOCTaBJIEHHON CXEMBI, IPOBOAUT CXEMBI, TPOBOAUT
[IpoexTupyer LIEJIN COBOKYITHOCTh MOBEPKY, IIOBEPKY,
PCHICHHC (bopMyIUpoBaTh B

KOHKPETHOH 3a1auu
MPOEKTa, BEIOUpast
ONTHUMAJIBHBIN
croco0 ee peleHus,
UCXOAS U3
JIEUCTBYIOLIUX
MIPABOBBIX HOPM H

B3aMMOCBS3aHHBIX 3a]1a4,
o0ecneynBalonux e
JOCTHOKCHHE,
ONPEAEIATh 0KUIACMBII
pe3yabTaT peleHus,
MIPOCKTUPOBATH PEIICHUE
KOHKpPETHBIX 3a]1a4,

paMKax MOCTaBJICHHOMN
L€ COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3a]1a4,
o0ecrnevynBaroIIuX ee
JIOCTHUKEHHE,
ONPENIETATh 0KUIaeMbIH

(dbopMynupoBaTh B
paMKax MOCTaBJICHHOMN
LIE€JIM COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 33]1a4,
o0ecrevynBaromx ee
JIOCTHKEHHE,
ONpPEeNIEIsATh 0KUIAEMbIN
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HUMEFOLIIXCS
pecypcoB u
OTrpaHUYCHUI
W-3yx., Pemaer
KOHKpETHBIE 3a1a4

peniaTh KOHKPETHBIC
3a/1a4yu 3a
YCTaHOBJICHHOE BpeMsl,
myOJIMYHO MPEACTABIATh
pe3yIbTaThl pelIeHuUs

pe3yabTaT pelIeHus,
MIPOEKTUPOBATH PEIICHHE
KOHKPETHBIX 3a/1a4,
penaTth KOHKPETHBIE
3a/1a4yu 3a

pe3yabTaT peIIeHus,
MPOEKTUPOBAThH PEIICHUE
KOHKPETHBIX 3a]1a4,
penaTb KOHKpETHBIE
3a/1a4M 3a

MPpOCKTa
3a9BIEHHOTO KOHKPETHOM 3a/1a4H, YCTaHOBJIEHHOE BpeMH, YCTaHOBIJIEHHOE BpeMs,
KauecTBa U 3a UCIIOJIb30BATh 3aKOHBI | MyOJMYHO MPECTABNIATh | MyOJHMYHO MPEICTABIATh
YCTaHOBJICHHOE €CTCCTBCHHOHAYYHBIX pe3yNbTaThl pEIICHH pE3YJIbTATEI PELICHUS
— Bpel'l\lm6 JUCITUTUTAH JIUTS PEeIICHUS KOHKPETHOU 3a1auH, KOHKPETHOMW 3aJ1auH,
- 8 HNYH
ﬂﬂp‘g‘;é Tagﬂ::eT ©| crampmapTHBIX 3a1a4 B UCIIOJIb30BATh 3aKOHBI UCTIOJIb30BATh 3aKOHBI
A— COOTBETCTBUHU C €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
pelenus HaIpaBJICHHOCTHIO JMCIUITUIAH TSl PEUICHUS | TUCLIUIUTIH JJISl PEIICHUS
KOHKPETHOIT 331891 npodeccHoHaTbHOM CTaH/JIapTHBIX 33J1a4 B CTaHJapTHBIX 33]1a4 B
pOeKTa JeSTETIbHOCTH, COOTBETCTBUHU C COOTBETCTBHUH C
UJ-1onk-1 y4acTBOBATh B HAIPaBJIEHHOCTHIO HaIPaBJIEHHOCTHIO
Henonsyer OKCIIEPUMEHTATBHBIX npo(hecCHOHaTBHON npo(heCcCHOHATBHON
OCHOBHBIC 3aKOHBI
UCCIICIOBAaHUSX JIeSTEIbHOCTH, JeSATeILHOCTH,
CCTCCTBCHHOHAYYHbI 6
X THCLIATLTHE UL ANEKTPOOOOPYIOBAHHS y4acTBOBATh B y4acTBOBAaThH B
pelueHus IKCTIIEPUMEHTATbHBIX IKCTIEPUMEHTAIBHBIX
CTaHAAPTHBIX 3a1au UCCIIEJOBAaHHAX UCCIICIOBAHHSX
B COOTBETCTBUHU € AIIEKTPOOOOPYI0BAHHS AIEKTPOOOOPYIOBAHHS
HarpaBJICHHOCTLIO
poeCCUOHAIBHOM
ACATCIBbHOCTU
I/II[' 1 OIIK-5
VYuyacTtByer B
OKCIICPUMEHTAJIBHBIX
HUCCICOOBAHUAX
3NIEKTPOOOOPYIOBAH
Hg U CpCACTB
aBTOMAaTHU3allMH

Monayab: CTanaapTu3anus u cepTupuranms

Komnbrorepuoe tectupoBanue (TCk)

Buvibepume ooun npasunbHblll gapuanm omeema u HA3CMume KHONKY «/laneey
st BbInoJiIHeHUs HA Beell Teppuropun P®, Bcemu rpaxaaHamMu siBJasieTCH
00s13aTeJIbHBIM HOPMATHBHBII JOKYMEHT:

+HanuoHanpHbIN CTaHAAPT
TexHuueckue ycuoBus
PykoBoasmui JOKyMEHT
Cranpapt npeanpusTus
OTtpacineBoit cranaapt
Karteropus crangapra onpeaeJisier:
B03MOXHOCTBh €ro NpUMEHEHUS
+Cdepy ero nercTBus
Heo6xoauMocThb

Hayunyro HOBU3HY
KomnereHTHOCTH
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YnpasieHne npou3BOACTBOM SIBJISIETCH 00bEKTOM:

rOCyapCTBEHHOM CTaHAApTU3aALUN

OTpacJIEBOM CTaHAAPTU3ALUU

MEXKIYHAPOIHON CTaHIApTU3ALUU

+CTaHIapTU3aLUU IIPEAIIPUITUN

B 3aBHCHMMOCTH OT CPOKOB JAeMCTBHUS CTAHAAPTHI PA3JIMYAIOT HA BU/bI:

+be3 orpannyeHus cpoka IeUCTBUSA U C OTPAHUYEHHBIM CPOKOM AEHCTBUS

Bce ctangapTel IMEIOT OrpaHUYEHHBIN CPOK IEUCTBHUS

Bce ctanmapTel He HMEIOT OrpaHUYEHUS CPOKA IEUCTBUS

Korna npoBoasit npoBepky cranjapra?

+B cooTBeTcTBUM CO CpOKaMH YKa3aHHBIMU B MH(DOPMAIMOHHBIX JAHHBIX CTaHAapTa, HO
HE IO3HEE YEeM Yepe3 KaXKble S JeT

B cooTBeTcTBUM CO CpoKaMu yKa3aHHBIMU B WH()OPMAITMOHHBIX JTAHHBIX CTaHIapTa, HO
HE IT03/1HEE YyeM uepe3 Kaxaplie 10 net

Kaxneie 10 et neiictBus cranaapra

Yepes kaxaplil TOJ IEUCTBUS CTaHAAPTA

[To Mepe HeoOXoauMOCTH

OaHHUM M3 OCHOBHBIX IPUHIHUIIOB CTAHAAPTH3aLMH, YcTaHOBJeHHBIX B 'OCT P
1.0-2004, sBasiercs:

3aKpBITOCTh UH(GOPMAIIMH 10 CTaHJapTaM

+100pOBOJIBHOCTh TPUMEHEHUS CTAaHIAPTOB

00s13aTeIPHOCTD MPUMEHEHHUS CTaHIapTOB BO BceX cepax

HE00s3aTEIHbHOCTD TOCTHXKEHHSI KOHCEHCYCa BCEX 3aMHTEPECOBAHHBIX CTOPOH MPU
pa3paboTke cTaHaapTa

Bp10op onTUMAJIBLHOI0 YK CJIa PA3HOBUAHOCTEH NMPOAYKIUH, IPOLECCOB U YCJIYT,
3HAYEeHUIl UX NapaMeTPOB U Pa3MepOB HA3bIBAETCH:

Kiaccudukauen

+yHudukanuen

uneHTuguKanuei

arperaTupoBaHHEM

MeToa CTaHAAPTU3AIUHN, YCTAHABJIMBAKIIUI TUIIOBbIE KOHCTPYKTUBHbIE U
TEXHOJOTHYeCKHEe PelIeHNs], HA3bIBACTCH:

KJaccuduxanus

yHUDUKAITHSA

arperaTupoBaHKe

+TUNU3ALUS

K MeTogaM cTanaapTu3anum He OTHOCHTCSH:

arperaTupoOBaHUE

CUMILTH(UKAITAS

yHopsiioueHue 00BHEKTOB

+CIINYCHUE

Co3nanmne MalvH, NpuOOPOB M 000PYAOBAHMS U3 OTEJIbHBIX YHH(PUIMPOBAHHBIX
Y3J10B, MHOTOKPATHO UCII0JIb3yeMbIX IPU CO3AAHUM PA3JINYHBIX U3/1eJIHH,
Ha3bIBAETCSH:

+arperaTupoBaHUEM
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cUMILTHUKATTHCH

KOMIUIEKCHOM CTaHAapTU3alue

yHUpUKaLeH

MeTtoa cTanxapTH3allUH, 3aKJII0YAIOIIUHICH B YMEHbIICHUN KOJUYECTBA TUIIOB MJIH
APYTrUX Pa3sHOBHIHOCTEHN M3AeJTUH 10 YUCIA, JOCTATOYHOIO AJI51 YAOBJIECTBOPEHMS
CYLIEeCTBYHOIIUX B JAHHOE BpeMsl IOTPEOHOCTEH. ..

arperaTupoBaHUEM

+cuMIuTuUKauei

KOMIUIEKCHOM CTaHIapTU3alueEn

yHU(pUKaen

Kakoii HOpMaTUBHBIN JOKYMEHT SIBJISIETCS 0013aTeJIbHBIM /IJI51 BHINIOJIHEHUS HA
Bceil reppuropun P®, Bcemu rpaxganamm?

+1'oCcynapCTBEHHBIN CTaHIAPT

TexHuyeckue ycioBus

PykoBopsmmi 1TOKyMeHT

Cranpapt npeanpusiTus

OTtpacneBoil craHapT

Yro siBJIsIeTCS HOPMATHBHO-TeXHU4YeCKUM 1oKymenTom (HT/I)?

HT/JI - 5T0 MTOKyMEHT, YCTaHABIUBAIOIINI TPeOOBaHUS OPTraHU3AIMOHHO-METOIUYECKOTO
1 OOILIETEXHUYECKOTO XapakTepa

HT/I - noxymMeHT, ycTaHaBJIMBAOLINI TpeOOBaHUs K IPYIIIaM OJHOPOAHON MPOIYKIIHH,
o0ecreunBaroIMi pa3paboTKy U IPUMEHEHNE, Pa3pabOTaHHbII B yCTaHOBIEHHOM
MOPSIJIKE U YTBEPKICHHBIA KOMIIETEHTHBIM OPTaHOM.

HT/I - noKyMeHT, yCTaHABIMBAIOIIMA TpeOOBaHUS K KOHKPETHON MPOIYKLIUH,
pa3paboTaHHBIN B YCTAHOBJIICHHOM MOPSJIKE U YTBEPKACHHBIN KOMIIETEHTHBIM OPTaHOM.
HT]I — noxymeHT, ycTaHABIMBAIOIIUNA TPeOOBaHUS K TPYIIIaM OJJHOPOIHOM MPOYKIIHH,
B HEOOXOJAMMBIX CIIydasiX K KOHKPETHOM MPOAYKIINH, MpaBuiia 00ecTeurnBaroIme
pa3paboTKy, MPOU3BOACTBO U MPUMEHEHHUE, a TaKkKe TPeOOBaHUS K MHBIM 00bEeKTaM
CTaHJapTU3AIHU pa3pabOTaHHBIM B YCTAHOBICHHOM MOPSAKE U YTBEPKICHHBIH
KOMIIETEHTHBIM OPraHOM

+HT/] - moKyMeHT yCTaHaBIMBAIOIINNA KOMILIEKC HOPM, MPaBUJI, TpeOOBaHUN
00s13aTEBHBIX JIJIS UCTIOJTHEHHS B OTPEJICIICHHBIX 00JIaCTIX NeATeIbHOCTH
pa3pabOTaHHBIN B YCTAHOBIICHHOM MOPSJIKE U YTBEPKJACHHBIN KOMIIETEHTHBIM OPTaHOM.
Kaxoii HopmaTtuBHo-TexHu4Yeckuid jokymenT (HT/I) siBasiercsa crangaprom?
Cranpapr - ato HT/I, ycTaHaBiMBaromui KOMILIEKC HOPM, MPaBuIl, TpeOOBaHUIM
00s13aTENbHBIX JJI UCIIOJHEHHS B ONPEICICHHBIX 00J1acTsIX NeATeIbHOCTH
pa3pabOTaHHBIN B YCTAHOBJICHHOM MOPSIIKE M YTBEPKIACHHBIM KOMIIETEHTHBIM OPTraHOM
+Crangapr - atro HT/I, ycranaBiuBatomuii TpeOOBaHMs K TPyIIaM OJTHOPOTHOM
MPOYKIIMU, B HEOOXOAUMBIX CIIy4asiX K KOHKPETHOU MPOAYKIIUH, PAaBUIIa
oOecrieunBaroIye pa3padoTKy, MPOU3BOJCTBO U MPUMEHEHHUE, a TaK)Ke TPeOOBaHUS K
WHBIM 00BEKTaM CTaHJAPTHU3AIMU Pa3pabOTaHHBIN B YCTAHOBIEHHOM TOPSIKE U
YTBEPKACHHBIA KOMIIETEHTHBIM OPTraHOM

Cranpgapr - ato HT/I, ycraHaBnuBaromuii Tpe0oBaHus K KOHKPETHOM MPOAYKIUH,
pa3pabOTaHHBIN B YCTAHOBIICHHOM MOPSJIKE U YTBEPKACHHBIN KOMIIETEHTHBIM OpPTraHOM
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Cranmapt - HT/I, ycranaBnuBatomuii Tpe60BaHus OpraHU3al[MOHHO-METOAMYECKOTO U
00ILIETEXHUYECKOr0 XapakTepa
Cranpapt - ato HT/I, ycranaBnuBatouuii TpeOOBaHuUs K IpyIIaM OJHOPOAHOU
MPOAYKIMHU, 00eCTIeUNBAIOIINI pa3pabOTKy U MPUMEHEHHE, pa3paboTaHHbBIN B
YCTAHOBJIEHHOM MOPSIJKE U YTBEPKJICHHBIN KOMIIETEHTHBIM OPraHOM
Kaxoii HopmaTtuBHo-TexHu4Yeckuid 1oxkyMeHT (HT ) siBisieTcs TeEXHHYECKMMH
yciaosusamu (TY)?
TV - 310 HT/l, ycranaBnuBaromuii KOMILJIEKC HOPM, MPaBUJl, TpeOOBaHUM 0043aTENbHBIX
JUUISl UCTIOJTHEHUS B OTIPEJICTICHHBIX 00JIACTAX AEATEeIbHOCTU. pa3paO0TaHHbIN B
YCTAHOBJIEHHOM MOPSIJKE U YTBEPKICHHBIN KOMIETEHTHBIM OPraHOM
TV - sto HT/l, ycranaBnuBarouuii TpeOOBaHus K rpynmnaM OJHOPOAHON MPOAYKIIUH, B
HEOOXOIMMBIX CIIy4asiX K KOHKPETHOM MPOAYKIIMH, MpaBuUiia 00eCIeunBaoIIme
pa3paboTKy, MPOU3BOACTBO U IPUMEHEHHUE, a TaKkKe TPeOOBaHUS K MHBIM 00bEeKTaM
CTaHAapTU3aIMHU pa3pabOTaHHBIM B YCTAHOBICHHOM MOPSAKE U YTBEPKICHHBIH
KOMIIETEHTHBIM OPIaHOM
+TVY - ato HT/I yctanaBnuBaromumii TpeOOBaHUS K KOHKPETHOM MPOAYKITUH,
pa3pabOTaHHBIN B YCTAHOBJICHHOM TOPSIIKE M YTBEPKIACHHBIM KOMIIETEHTHBIM OPTaHOM
TV -sr0o HT/, yctanaBnuparomuii TpeOOBaHUSI OpraHU3alMOHHO-METOJUYECKOTO U
00ILIETEXHMYECKOr0 XapakTepa
TVY-aro HT/l, ycTanaBnuBaromuii TpeOOBaHMS K TPyIaM OJJHOPOJHOM MPOAYKIIUH,
o0ecreunBaronil pa3paboOTKy ¥ MPUMEHEHHE, pa3pabOTaHHBII B YCTAHOBIEHHOM
MOPSIJIKE U YTBEPKIACHHBIA KOMIIETEHTHBIM OPraHOM
Kaxoii HopmaTtuBHo-TexHuYecknid 1okyMeHT(HT/I) siBasieTcss pyxkoBoasinmum
nokymentom (PJ1)?
PJI — HT]I, ycranaBnuBarouuii KOMIUIEKC HOPM, ITpaBuJl, TpeOOBaHUM 00513aTEIbHBIX
JUTSI ICTIOJTHEHUS B ONIPEICIICHHBIX 00JIaCTAX ACSITEIBHOCTH, pPa3pabOTaHHBIN B
YCTaHOBJIEHHOM MOPSJAKE U YTBEPKICHHBIN KOMIIETEHTHBIM OPraHOM
PJI — HT/I, ycranaBnuBaromyii TpeOOBaHUsI K TPYIIIIaM OJTHOPOJIHOM MPOIYKIIUH, B
HEOOXOIUMBIX CITydyasX K KOHKPETHOU MPOAYKIIUU, TPaBUIa 00ECIeUnBAIOIINE
pa3paboTKy, MTPOU3BOICTBO U MIPUMEHEHNE, a TAKXKE TPEOOBAHUS K HHBIM 00bEKTaM
CTaHAapTU3aIHU pa3paOOTaHHBIM B YCTAHOBICHHOM MOPSAKE U YTBEPKICHHBIH
KOMIIETEHTHBIM OPraHOM
PJ1 — HT/1, ycranaBnuBaroumuid TpeOOBaHUS K KOHKPETHOM MPOYyKIIMH, pa3padOTaHHBIH
B YCTAaHOBJICHHOM IOPSIJIKE U YTBEPKICHHBIA KOMIIETEHTHBIM OPraHOM
+P]l - aro HT/I, ycranaBnuBarouii Tpe00BaHMs OpraHU3allMOHHO-METOANYECKOTO U
00IIETEeXHUYECKOT0 XapaKkTepa
PJI - ato HT/I, ycTanaBnuBaromnuii TpeOOBaHuUs K TpyIIiaM OJHOPOIHON MPOAYKIUH,
o0ecreunBaoIMi pa3paboTKy U MPUMEHEHUE, pPa3paboTaHHbIN B YCTAHOBIEHHOM
IOPSAJKE U YTBEPKICHHBI KOMIIETEHTHBIM OPraHOM
Yrto Ha3bIBaeTcs usgeauemM?
+Pe3ynbTat paboThl MPOM3BOICTBEHHOTO MPEAPHUATHS, XapaAKTEPU3YIOIITHIACS
JACKPETHOW BEJIMYNHOM, UICUUCIIIEMOM B IITYKaX, IK3EMIUISIPAX U APYTHX CUETHBIX
€IUHHLIAX
Pe3ynbTaT paboTH TPOU3BOICTBEHHOTO MPEANPUATHS, XapaKTEPU3yEeMbIi HETPEPHIBHON
BEJIMYMHOMU, UCUUCIIIEMON B KUJIOTpaMMax, JINTpax, MeTpax, KBaJpaTHbIX U KyOMYEeCKUX
METpax U T.]I.
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Pesynbrar paboThl MPOM3BOACTBEHHOTO MIPEANPUATHS, XapAKTEPUIYIONTUNCS
JMCKPETHOW BETMYUHOM, UCUUCIIIEMOM B KWJIOTPaMMax, JINTPAaX, METPax, KBaAPaTHBIX U
KyOHWYeCcKuX MeTpax u T.1.

Pe3ynbTaT paboThl MPOU3BOJACTBEHHOTO MPEANPUATHUS, XapaKTePU3yOLIUNACS
HETIPEPHIBHON BEJIMUMHOM, UCUUCIISIEMON B IITYKAX, SK3EMILUIAPAX U IPYTUX CUYETHBIX
€AUHULIAX

Pesynbrar paboThl MPOU3BOACTBEHHOTO MPEANPHUATHS, XapaAKTEPUIYOUTUICS
JUCKPETHON M HEMPEPHIBHOW BEIUYMHOM, UICUUCIISIEMON B CUETHBIX €IMHULIAX

Yro Ha3bIBaeTCs MPOAYKTOM?

Pesynbrar paboThl MPOM3BOACTBEHHOTO MPEANPUATHS, XapaKTEPUIYIOITUIICS
JUCKPETHOM BEIMYMHOM, UICUUCIISIEMOM B IITYKAX, SK3EMILIAPAX U APYTUX CUETHBIX
eANHULIAX

+Pe3ynbrar paboThl MPOU3BOCTBEHHOTO MIPEANPUITHS, XaPAKTEPU3YEMBbIH
HETPEPHIBHON BEJIMUMHOM, UCUHUCIISIEMON B KWJIOTPAMMaXx, JIUTPaxX, METPax, KBAIPATHBIX
U KyOMYeCcKuX MeTpax U T.1.

Pe3ynbTaT paboThl TPOU3BOICTBEHHOTO MPEANPUATUSI, XapAKTEPUIYIOIIHUICS
JTMCKPETHOW BETMYUHOM, UICUUCITAEMOM B KWJIOTpaMMax, JINTPaxX, METPax, KBaApaTHBIX U
KyOWYecKuX MeTpax u T.1.

Pesynbrar paboThl MPOU3BOICTBEHHOTO MPEANIPUATHS, XapaAKTEPUIYIOUTUICS
HEIPEPHIBHON BEIMYMHOM, UCUUCIISIEMOM B IITYKaX, SK3EMIUISIpaxX U IPYTUX CYETHBIX
€ANHULIAX

Pesynbrar paboThl MPOU3BOICTBEHHOTO MPEANIPUATHS, XapaKTEPUIYIOITHICS
JIUCKPETHOW Y HEPEPHIBHON BEJIMUYUHOM, UCUUCIISIEMON B CUETHBIX €IMHHIAX

Yro onpenensier kKaTeropus cranaapra?

B03MO0XXHOCTB €ro nmpuMeHeHus

+Cdepy ero nercTBus

HeobxonumocTh

Hayunyro HOBU3HY

KommieTeHTHOCTH

MamuHbI MeJIKOCEPUITHOT0 MPOU3BOICTBA SABJISIOTCA 00bEKTOM...
roCyapCTBEHHOM CTaHAApTU3ALUN

+0TpacieBol CTaHIapTU3aluN

CTaHJapTU3alUHU PEANPUATUN

MEKIyHApOJIHOW CTaHAAPTU3ALUN

YnpasiieHne Npou3BOACTBOM SIBJISECTCH 00bEKTOM ...

roCyapCTBEHHOM CTaHAapTU3aALUN

OTpacICBOM CTaHAapTU3ALUU

MEKyHAPOJIHOW CTaHAAPTU3ALUN

+CcTaHIapTU3aLUU TPEANPUITUN

Yro o003HauaeT aurTepa """ B 0003HAYEHNH I'OCYAAPCTBEHHOI0 CTaHAapTa?
+CTanaapT yCTaHaBIMBAET TPEOOBAHUS K MPOAYKIUH, ITOCTABIIEMON Ha IKCIIOPT
Cranmapt ycTaHaBJIMBAET TPEOOBAHUS K ITPOTYKIIUU BBIITYCKAEMOU 1JIsI BHYTPEHHETO
pBIHKA
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Cranpapt ycTaHaBIMBaeT TPEOOBAHUS K MTPOAYKIIMU BBIITYCKAEMOM KaK JJist
BHYTPEHHETO PbIHKA, TAK U HA SKCIIOPT

K crangapty neiicTBYIOT SKCIOPTHBIE JOTIOJHEHUS

N3 nenus, BeITyCKaeMbI€ 1O JAHHOMY CTaHJAPTy, MOCTABISIOTCS TOJIBKO HA aTOMHBIE
CTaHILIUU

Yro ob603Hauaer jutepa "E" B 0003HaYeHUM rOCYyIaPCTBEHHOI0 CTaHAapTa?
CrangapT ycTaHaBIMBAET TPEOOBAHMS K IPOIYKIIMH, TIOCTABIISIEMON HA SKCIIOPT
Crangapt ycTaHaBIMBaeT TPEOOBAHUS K IPOIYKIIMU BBIITYCKAEMOM /J11 BHYTPEHHETO
pBIHKA

+CTaHaapT yCTaHaBIMBAET TPEOOBAHMUS K MPOAYKIIMH BBIITYCKAEMOM KaK st
BHYTPEHHETO PbIHKA, TaK U HA SKCIOPT

K cranmapry JelCTBYIOT S9KCIIOPTHBIE JOTIOJIHEHUS

N3nenus, BbIITyCKaeMbI€ 1O JAHHOMY CTaHJAPTY, MOCTABISIOTCS TOJIBKO HA aTOMHBIE
CTaHIIUU

Yro o003HauaeT auTepa "A' B 0003HAYEHUH rOCYIAPCTBEHHOI0 CTaHAapTa?
Cranmapt ycTaHaBJIMBAET TPEOOBAHUS K MTPOIYKIIUH, TTOCTABISIEMOM HAa DKCIIOPT
Cranmapt ycTaHaBJIMBaET TPEOOBAHUS K TPOTYKIIUU BBIITYCKAEMOU 1JIsI BHYTPEHHETO
pBIHKA

CrangapT ycTaHaBIMBaeT TPEOOBAHMS K IPOIYKIIUU BBITYCKAEMOM Kak JIJIst
BHYTPEHHETO PbIHKA, TaK U HA SKCIIOPT

K cranpaprty nelicTBYIOT SKCHOPTHBIE JOTIOJHEHUS

+W3nenus, BhIITyCKaeMbIE IO TAHHOMY CTaHAAPTY MOCTABIISIOTCSA TOJIbKO Ha aTOMHBIE
CTaHLIUH

Yro ob603Hauaer gurepbl "I/ B 0003HAYEHUH ITOCYJAPCTBEHHOI0 CTAaHAApTA?
CrangapT ycTaHaBIMBAET TPEOOBAHMS K TIPOIYKIIUH, TIOCTABIISIEMON Ha SKCIIOPT
CraHgapT ycTaHaBIUBAET TPEOOBAHMSI K TIPOIYKITMN BBITYCKAEMOH /I BHYTPEHHETO
pBIHKA

Cranmapt ycTaHaBIMBaeT TPEOOBAHUS K MIPOAYKIIUU BBIITYCKAEMOM KaK st
BHYTPEHHETO PbIHKA, TaK U HA SKCIIOPT

+K cTtangapTy neMCTBYIOT SKCIIOPTHBIC TOMIOJTHEHUS

N3nenus, BeITyCKaeMbI€ 1O JAHHOMY CTaHJAPTy, MOCTABISIOTCS TOJIBKO HA aTOMHBIE
CTaHLIHH.

Ha kakue BUIBI pa3jiM4a0T CTAHJAAPTHI B 3aBUCMMOCTH OT CPOKOB JieiicTBUA?
+be3 orpannyeHus cpoka IEUCTBUSA U C OTPAHUYEHHBIM CPOKOM AEHCTBUS

Bce crannapThl UMEIOT OTPAHUYEHHBIN CPOK JEHUCTBUS

Bce crannapTel HE UMEIOT OrPaHUYEHUS CPOKA JEHUCTBUS

Korna npoBoasit npoBepky cranjapra?

+B cooTBeTcTBUM CO CpOKaMH YKa3aHHBIMU B MH()DOPMAIMOHHBIX JAHHBIX CTaHAAapTa, HO
HE MO3/IHEE YE€M Yepe3 KaxIbIe S5 JIeT

B cooTBeTcTBUM CO CpoKaMu yKa3aHHBIMU B WH()OPMAITMOHHBIX JTAHHBIX CTAHIApPTa, HO
HE MO3/IHEee yeM yepe3 Kaxapie 10 et

Kaxnapie 10 et neiictBus cranaapra

Yepes kaxablil TOJ IEUCTBUS CTAaHAAPTA

[To Mepe HeoOXxoauMOCTH
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Kak pacuindposbiBaerca UYC?

EsxemecsiuHblid HH(POPMAIMOHHBINA yKa3aTelb OTPACIIEBBIX CTAHAAPTOB
+ExeMecsauHblil ”HPOPMALIMOHHBIN yKa3aTeab TOCYIapCTBEHHbBIX CTAHIapTOB
EsxemecsiuHblii HHPOPMALIMOHHBIN yKa3aTelb TEXHUYECKUX YCIOBUN
Esxemecsiunblii HHQOPMAMOHHBINA yKa3aTelb HOPMATUBHO-TEXHUYECKHUX JJOKYMEHTOB
Esxemecsiunbiii MHQOpPMAIIMOHHBIN yKa3aTelb U3MEHEHU BHECEHHBIX B CTaHAAPThI
Kakum cumBoJi0oM 0003Ha4aeTcs: pasjaes1 ykasarenas ""'['ocynapcrBeHHbIe
cranaaptbel PO" B KI'C?

[IponucHol OyKBOM pyccKoro ajgaBura

Pumckumu nudpamu

+3arnaBHoi OyKBO# pycckoro andaBura

Apabcekumu nudpamu ot 0 10 9

3arnaBHBIMU OyKBamMH JATHHCKOTO angaBuTa

Yr1o 0003HAYAET CUMBOJI * 0TMEYAKOIIHUII HOMepP CTAHAAPTa B yKa3aTeJe
"T"'ocypapcTBeHHbIe cTAHAAPTHI PD"?

+B maHHBIN CTaHAAPT BHECEHO N3MEHEHUE

CrangapT 3aMEHEH WM OTMEHEH B 4acTsX

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

Cranmapt nocsue npoBEPKH OCTAJICA HEM3MEHEHHBIM

Yro 0003HAYaET CUMBOJI ***, oTMeUaOIUii HOMEP CTAHAAPTA B yKa3areJe
"T'ocypapcTBeHHbIe CTAHAAPTHI PD"?

B nanHbIM cTaHIApT BHECEHO U3MEHEHHE

CraHgapT 3aMEHEH WIM OTMEHEH B 4acTsX

HoBblii cTanapT, KOTOpOMY IPUCBOEHO 0003HAUYEHUE OTMEHEHHOTO

+BHOBB yTBEPKIEHHBIN CTAHIAPT MOJYYNUT HOMEP PaHEE OTMEHEHHOIO
CrangapT nocjie nNpoBepKU OCTAJICSI HEM3MEHEHHBIM

Yro 0003HaYaET CHMBOJI **, 0OTMeUYAIOLINI HOMEP CTAHAAPTA B YKa3aTeJje
"T'ocynapcTBeHHbIE CTAHAAPTHI PD"?

B nmanHBIM cTaHIApT BHECEHO U3MEHEHUE

+CTaHaapT 3aMEHEH WK OTMEHEH B YacTsIX

Hogelit cTanaapt, KOTOpOMY MPUCBOEHO 0003HAYEHUE OTMEHEHHOTO
Crangapt ObUT OTMEHEH, HO OMSTh BBEJICH B JICHCTBUE

Cranmapt nocsue npoBEPKH OCTAJICAd HEM3MEHEHHBIM

Kaxkumu cuMBoJIaMH 0003HAYAIOTCS KJIACC U IPYIIIA YKa3aTeJ I
"T'ocynapcrBeHHblie cTanaapTol PO" B KI'C?

3arnaBHOM OYKBOI pycckoro aidaBura

[TponucHo¥ OyKBO# pycckoro andaBuTa

Pumckumu nudpamu

+Apabckumu rudpamu ot 0 10 9

3ariaBHBIMU OyKBamMH JJATHHCKOTO angaBuTa

Kakumu cumMBos1aMu 0003HAYAKOTCS pa3jies, IPyNna U NOATPYyNINa yKa3aTeJis
"T'ocynapcrBeHnbie cTanaaprTsl PO" B OKC?

3arnaBHOM OYKBOI pycckoro aiagaBurta
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[IpormcHoOM OyKBO# pycckoro andaBuTa
Pumckumu nudpamu

+Apabckumu nudpamu ot 0 10 9
3arnaBHbIMU OyKBaMU JaTUHCKOTO angaBuTa

Buibepume neckonvrko npasuibHbix 8apuanmos omeema u Hadxdxcmume KHONKY «/laneey
Hesaun cranaapTusanum (yKaxkKure Bce):

+¥YcraHoBneHue o0sa3aTeNIbHBIX HOPM U TpeOoBanuii (33%)

YcranoBieHue 00s3aTeNIbHBIX HOPM

+¥YcTpaHeHue TeXHUUECKUX 0aphepoB B MEKyHapoHOM Toprosie (33%)
PermmamentupoBaHue BbIITyCKa€MOW MPOAYKINH

+¥YcTpaneHue pa3nuyuil pu BBITYCKE OJHOPOAHOU npoaykuuu (33%)

EnuHunbl pu3dnyecKuX BeJMYMH SBJAIOTCH 00beKTOM (YKA:KNTE BCe BAPHMAHTHI
0TBETOB)

+MexyHapoaHou cranaaptuzanuu (50%)

OTPACIIEBOM CTaHAAPTU3ALNHU

+rocynapcTBeHHOU ctannaptuzauuu (50%)

CTaHJAPTU3ALMHU PEAIPUATHI

Enunnnsl puznyecknx BeJUYUH SIBJIAIOTCH 00beKTOM...(YKAa:KHTe BCe BAPHAHTHI
OTBETOB)

+MeXIyHapoaHOU cTanaapTuzanuu (50%)

OTpacjeBOM CTaHAAPTU3ALNH

+rocynapctBeHHOM ctannaptuzanuu(50%)

CTaHIapTHU3ALMH NIPEATIPUATHI

Heaun cranaapTusanum (yKa:xkKure Bee ):

+¥YcraHoBneHue o0a3aTeNbHBIX HOPM U TpeboBanmii(33%)

YcTanoBneHne 00513aTENbHBIX HOPM

+¥YcTpaHeHue TeEXHUYECKUX 0apbepoB B MEKIyHapogHOU Toprosiue(33%)
PernamenTrpoBaHue BBITyCKAEMON IPOIYKIIUU

+¥YcTpaHeHue pa3inuuuii Mpyu BIMYCKE OJHOPOAHOM npoaykuuu(33%)

Beeoume c knasuamypul saw sapuanm omeema u Haxcmume KHONKy « Omeemuma»
Ha cko0.1bK0 BH/I0B B 3aBHCHMOCTH OT COAEPKAHUS PA3JINYAIOT CTAHAAPTHI (BBECTH
4HUCI10)?

4

CKkoJ1bK0 pa3padoTaHO MeKOTPACIECBBIX CHCTEM CTAHAAPTOB (BBECTH YHCJI0)?

30

Ha ckoJibK0 rpynn noapasaessieTcsi KakIblil KJIacc CTAHIAPTOB B COOTBETCTBHH €
KI'C (BBecTH 4MCi10)?

10

Kak pacummgpossbiBaercs KI'C?

KJIaCCU(PUKATOP TOCYJaPCTBEHHBIX CTaHAapTOB

Kak pacummgpossiBaercs OKC?

oO1epoccuiickuil kiaaccuukaTop CTaHAApTOB
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Taboauna 10 — Kpurepuu oneHku cpopMUPOBAHHOCTH KOMIIETEHIIMIA

Koo n
HauMEHOBaHHUE
WHIUKAaTOpa
JIOCTHIKEHHUS
KOMIICTEHIINH
(actn
KOMITETCHITIH )

Kputepuu ouennBanus chopMrupoBaHHOCTH KOMIETEHIIUN

(4acTv KOMIETEHIUH)

Ha 0a30BOM ypOBHE

Ha TOBBIIICHHOM YPOBHE

COOTBETCTBYET OIICHKE
«YIIOBJICTBOPUTEITHHOY
50-64% ot
MaKCUMaJILHOro 0ajia

COOTBETCTBYET OIICHKE
«XOPOIIIO»
65-85% ot

MaKCUMaJILHOro 0ajia

COOTBETCTBYET OLIEHKE
«OTIIMYHO
86-100% ot

MaKCHUMaJILHOT'O Oaiia

N-lyk.
DopmynHpyerT B
pamkax
MOCTABJICHHON LIENH
IIpoeKTa
COBOKYIHOCTh
B3aMMOCBSI3aHHBIX
3amad,
o0ecrneunBaronmx ee
JOCTUKEHHUE.
Ompenenser
OKUaeMble
pe3ynbTaThl
peleHus
BBIJIEJICHHBIX 3aJ1a4
NJ-2yx
IIpoextupyer
permreHue
KOHKPETHOM 3a1aun
MPOEKTa, BEIOUpast
ONTUMAaJIbHBIN
crocob ee peneHus,
UCXOMS U3
JIEUCTBYIOLIUX
MPaBOBBIX HOPM H
HMMEIOIINXCS
pecypcoB u
OTrpaHUYCHUI
I/I,Z[-:SyK_z Pemaer
KOHKPETHEBIE 3a/1a4
MIpOeKTa
3asIBIIEHHOTO
KayecTBa U 3a
YCTaHOBJIEHHOE
BpeMs
N-4yk., Ily6mmano
MPEICTaBIISCT
pe3ynbTaThl
pereHus
KOHKPETHOM 3a1aun
MpoeKTa
NU-1omk-1
Hcnonbpzyet
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbI
X IUCIUTUTNH NS
perieHus
CTaHJAPTHBIX 3a/1a4
B COOTBETCTBHH C
HaIpPaBIEeHHOCTHIO
po¢eCCHOHAIBHOM
JeSITeIbHOCTH

MPaBUJILHO BBIMOJIHEHO
50-64% TecTOBBIX
3aJlaHUl, CTYJEHT

JIEMOHCTPHUPYET 3HAHHE
meseit u 3amay
CTaHJapTHU3AINH,
KaTeropuii U BUJOB
CTaHJapPTOB, METOIOB
CTaHJapTU3alUH,
OCHOBHBIX MOI0KEHHH,
BUJIOB CepTUUKAIINHY,
3HAKOB COOTBETCTBHS
CHCTEM 00sI3aTEIBLHON
cepTuduKaIum,
CII0COOCH
dhopmynupoBaTh B
paMKax IOCTaBIECHHOMN
II€JTM COBOKYITHOCTD

B3aMMOCBS3aHHBIX 3a/a4,

o0ecreunBaroIX €€
JIOCTIDKCHHC,

ONPEAEIATh 0KUIAEMBIN

pe3yabTaT peleHus,

MIPOCKTUPOBATh PEIICHUE

KOHKpPETHBIX 3a]1a4,
peraTh KOHKPETHBIC
3aJ1a4u 3a
YCTaHOBJICHHOE BpeMsl,
myOJIMYHO MPEACTABIATh
pe3yIbTaThl pEIICHUs
KOHKPETHOU 3a7a4H,
HCIIOJIL30BATh 3aKOHBI
€CTECTBEHHOHAYYHBIX

JTUCIUTIIAH TSI pEIICHUs

CTaHJapTHBIX 33724 B
COOTBETCTBHH C
HaIpaBJIEHHOCTHIO
po¢eCCHOHATBHON
JIeSITSILHOCTH

MPaBUJILHO BBIMOJIHEHO
65-85% TecTOBBIX
3aJJaHU, CTYJEHT

MMOKa3bIBACT 3HAHUE U
MMOHUMAaHUE IIeIeH U
3a7a4 CTaHJApTU3AIUH,
KaTeropyuii U1 BUJOB
CTaHJIapTOB, METOJIOB
CTaHJapTU3alUH,
OCHOBHBIX MOI0KEHHUH,
BUJIOB CepTU(UKAIINHY,
3HaKOB COOTBETCTBHS
CHCTEM 00sI3aTEILHON
cepTudUKaInH,
CII0COOCH
dhopmynupoBaTh B
paMKax IOCTaBIECHHOMN
1[€JT COBOKYITHOCTh

B3aMMOCBS3aHHBIX 3a/a4,

o0ecreunBaroOIX €€
JIOCTIDKCHHC,

ONPEAEIIATh 0KUIAEMBIIA

pe3yabTaT peleHus,

MPOEKTUPOBATH PEUICHUE

KOHKPETHBIX 3a]1a4,
pelaTb KOHKPETHBIE
3aJ1a4u 3a
YCTaHOBJICHHOE BpeMS,
myOJIMYHO MPEACTABIATh
pe3yJIbTaThl pEIICHUS
KOHKPETHOU 3a7a4H,
HCITOJIB30BAaTh 3aKOHBI
€CTECTBEHHOHAYYHBIX

JUCIUIUTAH JJIs1 peIICHUS

CTaHJapTHBIX 33724 B
COOTBETCTBHH C
HaIpaBJIECHHOCTHIO
po¢eCCHOHATBHON
JIeSITEILHOCTH

MPaBUIILHO BBIMIOJHEHO
86-100% TecToOBBIX
3aJJaHUN, CTYJICHT
JEMOHCTPHUPYET
riry0oKoe 3HaHUE U
HOHUMAaHUE LIeJIEN U
3a/1a4 CTaHJapTU3aLUU,
KaTeropuii U BUA0B
CTaHJapPTOB, METOJIOB
CTaHJapTH3AIUH,
OCHOBHBIX ITOJIOKEHHH,
BHJIOB CepTU(UKAINH,
3HAKOB COOTBETCTBHS
CHCTEM 00s13aTEIBLHOMN
ceprudukamnym,
CcrocooeH
(dbopmynHpoBaTh B
paMKax MOCTaBJICHHOMN
LI€JTU COBOKYITHOCTD
B3aMMOCBS3aHHLIX 3a/1a4,
00eCIIeunBalOIINX €
JOCTHO)KEHHE,
ONPEAENATh 0KUAAEMbIN
pe3yabTaT PEIICHuUs,
MPOEKTUPOBATH PELICHUE
KOHKPETHBIX 3a]1a4,
peuiaTh KOHKPETHbIE
3a7a4H 3a
YCTaHOBJICHHOE BpeMs,
My OJIMYHO TMPEICTABIIATh
pe3yIbTaThl pelIeHus
KOHKPETHOU 3aJ]a4H,
HCIIOIL30BaTh 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCUUILINH ISl pelIeHUs
CTaHJAPTHBIX 33724 B
COOTBETCTBUH C
HaIPaBJICHHOCTHIO
npodeccroHanbHOM
JIEeITEIBHOCTU
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2 OOEHUBAHUME IIUCBMEHHBIX PABOT CTYJAEHTOB,
PETJIAMEHTUPYEMbIX YYEBHBIM IINTAHOM

PacuerHo-rpaguuyeckast padora (PI'P)

Ha TEMY «I/I3MepeHne INEKTPUHIECCKUX BECJINYNH

HCpC‘IGHB 3a,Z[aHI/Iﬁ MNpeaACTAaBJICH B MCTOAMYCCKUX YKA3aHUAX II0 BBIIIOJHCHUIO

PT'P.

Onenka cpopMHUPOBAHHOCTH KOMIETEHIIUN npu BeinosiHeHUU PI'P ocymecTBisercs
10 COAEPKAHUIO U MPABUIIBHOCTHU BBITIOJHECHUS.
MakcuMaJibHOE KOJIHM4ecTBO OayuioB — 10.

Taboauna 11 — Kpurepuu oueHku cpopMUPOBAHHOCTH KOMIIETEHIIM A

Kon n Kpurepuu ornieHuBanus copMUpOBAaHHOCTH KOMIIETEHITUN
HalMEHOBAaHUE (4acTv KOMIETEHIUN)
WHIUKaTOpa Ha 0a30BOM ypOBHE Ha MOBBIIIEHHOM YPOBHE
AOCTHXKCHUA COOTBETCTBYECT OLICHKE COOTBETCTBYECT OLICHKE COOTBETCTBYECT OLICHKE
KOMITCTCHITNN «yIOBJICTBOPUTEIHHO «XOPOILIO» «OTIIMIHO)
(qactH 50-64% ot 65-85% ot 86-100% ot
KOMITIETEHITUH ) MaKCHUMaJILHOTO Oajiia MaKCHUMAaJILHOTO Oajijia MaKCHUMaJILHOTO Oaia
N-lyk CTY/ICHT BBITIOJIHSIET CTY/ICHT BBITIOJIHSIET CTYJICHT MOJTHOCTHIO
®opmynupyer B OOJIBIIYIO YaCTh 3ajaHuUs TIOKA3bIBACT BBITIOJTHSET 3a1aHUS
o cméfgg;?ﬁ - 3a/IaHUM, TEMOHCTPUPYET 3HAHHUE U IOHUMAaHUE JEMOHCTPHUPYET
POEKTa 3HaHHUE METOJIOB METOJIOB U3MEPECHUS rIy0OKOE 3HaHUE U
COBOKYITHOCTb WU3MEPECHUS ANEKTPUUECKUX BEJIMYUH, IMOHMMAaHHE METO0B
B3aMMOCBA3AHHBIX | 3jieKTPUYECKUX BEIUYUH, HO UCHBITHIBAET U3MEpPEHHUs U pacueTa
sajad, HO HCIIBITEIBACT TPYJAHOCTHU B aHAJIU3E MOTPEITHOCTEH MPSAMBIX
00eCIIeYnBAIOIIUX €€ .
IOCTHKCHHE, TPYJAHOCTH B aHAJIN3E OCIUJUIOTPaMM Y KOCBEHHBIX U3MEPEHUIT
Omnpeenser OCLIIJLIIOTPaMM AIEKTPUUECKOTO AIEKTPUUYECKUX BEIUYHH,
OXKHUJIAEMEIE AJIEKTPUYECKOTO CHUTHAaJIa, CIIOCOOCH CIIOCOOCH
PpE3yJIbTATRI CUTHAJIa, IOy CKAeT ¢dbopmynHrpoBaTh B (dbopmynHpoBaTh B
BBIZ[eJI;ZEJI{eIi;m?, anay HETOYHOCTH B pacueTe paMKax MOCTaBJICHHOMN paMKax MOCTaBJICHHOMN
UJT-2yi MOTPEUTHOCTH 1[E€JIM COBOKYITHOCTD L[€JTU COBOKYITHOCTD
[poexTupyer KOCBEHHBIX U3MEPEHUN | B3aUMOCBSI3aHHBIX 33714, | B3aUMOCBS3aHHbIX 3a]1a4,
pCHICHUC DJICKTPUYCCKUX BEIINYHH, 00€eCIIeUnBaIOIINX €€ 00€eCIIEUnBAIOIINX €€

KOHKPETHOM 3a1aun
MIPOEKTa, BEIONpas

OITHMAJIbHbIH _ | OTPEREIATE OXHMIACMBIH | ONPEACIATH OXKMAACMBIA
croco6 ee peurenms, | PAMKaX MOCTaBICHHOH pe3yIbTaT PENICHNH, pe3yIbTaT PEMICHHUS,
HCXOJIS M3 L[EJIH COBOKYIMHOCTh IIPOEKTHPOBATH PEIICHUE | IPOCKTUPOBATH PEIICHUE
JICHCTBYIONIMX B3aMMOCBSI3aHHBIX 3a]1a4, KOHKPETHBIX 3314, KOHKPETHBIX 3a/1a4,
Hpiﬁ:}‘(’)ﬁgggf " obecrieyrBaroONIMX €€ pemars KOHKPETHBIE penraTs KOHKPETHBIE
pecypcoB u AOCTHXKCHUE, 3 3aJ1a4u 3a 3aJ1a9M 3a
OrpaHHYEHHUI ONPEAEIIATE OKUAAEMBIA | YCTAHOBIIEHHOE BpEMH, YCTaHOBJICHHOE BPEMSI,

I/I,Z[-:;yK_z Pemaer
KOHKPETHBIC 3a/1a4

II KTa ) o
3335;:“@0 KOHKPETHBIX 3a/1a4, KOHKPETHOH 3a7a4H, KOHKPETHOMU 3a7ja4H,
Ka4ecTBa U 3a pelaTe KOHKPETHBIE HUCMOJIb30BATh 3aKOHBI HUCIIOJIL30BATh 3aKOHBI

YCTaHOBIEHHOE 3a7a44 3a €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
BpeMA YCTaHOBJICHHOE BpeMsl, | JUCLHUILUINH I PELUIEHU | JUCLIUIUINH JJIS PEIICHU

N -4k, Ily6nmano

croco0eH,
¢dbopmynHrpoBaTh B

pe3yJIbTaT peuleHus,
IIPOEKTUPOBATh PELICHUE

JOCTH)KCHHE,

myOJIMYHO MPEACTaBIATh
pe3yabTaThl pelIeHus

JOCTHO)KEHHE,

myOJIMYHO MPEeACTaBIATh
pe3yJbTaThl pelIeHus

61



MPEACTaBISET
pe3yIbTaThl
peueHus
KOHKPETHOH 3a/1aun
MIPOEKTa
NI-1onk-1
Ucnonpzyer
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBI
X JUCUUTLINH JJIs
permeHus
CTaHJAPTHBIX 3a/a4
B COOTBETCTBHH C
HanpaBJICHHOCTHIO
poeCCUOHAITBHOM
JeSITeTbHOCTH

MyOJIUYHO MPECTABIATh
pe3yabTaThl PEIICHUS
KOHKPETHOU 3a7a4H,
HCII0JIb30BaTh 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCLUILINH JJIs peUIeHUs
CTaHJIapTHBIX 33124 B
COOTBETCTBUU C
HANpPaBJIECHHOCTHIO
npodeccroHanbHOM
NEATEIIbHOCTH

CTaHJapTHBIX 3a/1a4 B
COOTBETCTBUHM C
HaIPaBJIEHHOCTHIO
npodeccCUOHATLHON
JEeSITEIbHOCTH

CTaHJapTHBIX 3a/1a4 B
COOTBETCTBUHM C
HaIpPaBJIEHHOCTHIO
npogeccuoHaIbHON
NeSITENIbHOCTH

3 OITPEAEJIEHUME PE3YJIBTATA
MPOMEXKYTOUYHOM ATTECTALIMU

CDopMa HpOMC)KYTO‘IHOfI aTTcCTaluu 110 JUCHUIIIIMHC 5K3AMEH.

OLEHOYHBIE MATEPUAJIbI 1 CPEACTBA JULA IIPOBEPKU
CO®OPMHPOBAHHOCTHU KOMIIETEHLI1N

YK-2. CnocoGeH omnpenessitb Kpyr 3aJad B PaMKaxX MOCTABJIECHHOW WeJH H
BbIOMPaTh ONTHMAJbHbIE CHOCOOBI
NMPAaBOBBIX HOPM, UMEIOIIUXCS PECYPCOB U OrPaHUYeHUIA.

UX pelleHus,

3aI[aHI/IH 3aKPbITOI'0 TUIIA

Buioepume ooun npasunvnslii gapuanm omeema:

1. B ocHOBe MOCTa MOCTOSTHHOI'O TOKA JICJKHUT:
+Mara3uH colnpoTHUBIICHUN
BceTpoeHHBINM UCTOUYHUK TTUTAHUS
Mara3us UHIYKTUBHOCTEN

["aneBaHOMETp

HCXO0ASl M3 JAefCTBYIOUIHUX

2. AMuiepMeTp M BOJIbTMETP, BKJIIYECHHbIE BMeCTe ¢ BATTMETPOM B OJIHY
1enb, CJIyKaT JIs:
[ToBepku BaTT™METpa
boJsiee TOUHOrO M3MEpPEHUST MOLIHOCTH
+KoHTposis Toka u HanpsiKeHus: 0OMOTOK BaTTMETpa
N3MepeHust MOIIHOCTH Ha Cly4yal OTKas3a BaTTMETpa
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3aHaHI/Iﬂ OTKPLITOI'0O THIIA

/laiime pa3zeepuymulii omeem Ha 60nPOC

3. Kak ocymecTBJsieTcsi 3allIUTA CYETYUKOB OT TOKOB KOPOTKOI0 3aMbIKAHUS
U Nmeperpy3ku?

IIpasunvnoili omeem: Ui 3alMThl CYETYMKOB M MOTpeOUTENEH OT TOKOB
KOPOTKOT'O 3aMBIKaHHUs U TEPETPY3KH UCIIOIB3YIOT aBTOMAaTHYECKHE BBIKIIOYATEIIH.

4. UTo HA3bIBAETCS YYBCTBUTEJILHOCTHIO H3MEPUTEILHBIX MPUOOPOB?

IIlpasunvuviii omeem. 4YYBCTBUTEIBHOCTh WM3MEPUTEIBHOTO TMpUOOpa — 3TO
OTHOIIIEHUE U3MEHEHMS CUTHAJIa Ha BBIXOJI€ U3MEPHUTEIBHOTO MPUOOpa K BHI3BIBAIOIIEMY
€ro U3MEHEHUIO U3MEPSEMON BETUUUHBI.

5. Y10 HA3BLIBAIOT HOMHUHAJILHOW MMOCTOAHHONM cUueTUYnKa?
Ilpasunvuviii omeem: OTHOILICHUE 3apErUCTPUPOBAHHOM SHEPrUM K YHUCITY
000pOTOB JAMCKA, HA3bIBAIOT HOMUHAJIBLHON MTOCTOSTHHON CUETYHUKA.

6. Kak onpenessiercsi 1eHCTBUTEJIbHAS MOCTOSIHHAS CYETYHKA?

IIpasunvnviii omeem: sl onpeeneHus 1eiCTBUTENbHOM TOCTOSTHHOM cobupaercs
Henb U3 CYETUMKA, HArpy3Ku U 0Opa3lOBBIX M3MEPUTENbHBIX NpubopoB. M3mepsercs
JNEUCTBUTEIbHBIN pacxon sHepruu. J[leficTBUTenbHas MOCTOsIHHAas OyJaeT paBHa
OTHOLIEHHUIO JEUCTBUTEIBHOIO pPacxoJa OJOHEPIrUU 3a OIPEACIICHHBIA MPOMEXYTOK
BPEMEHHM K KOJIMYECTBY OOOPOTOB JUCKA CUCTUHKA.

7. Kak ompenensiercs K03(pPUUMEHT MOIIHOCTH, €CJIH M3BECTHHI 3HAYCHUSA
AKTUBHOI M PEaKTUBHOI dHeprumn?

Ilpasunvueiii omeem: KOIPOUIIMEHT MOIIMHOCTH ONpeaensercs 1o ¢dopmylie
W,

OIIK-1. Cmnocofen pemarbs THIOBbIE 3a4a4¥  NpPodecCHOHAIBLHOM
AeSITeIbHOCTH HA OCHOBE 3HAHMII OCHOBHBIX 3aKOHOB MATeMATHYECKHX U
€CTeCTBEHHBIX HAYK ¢ TMpUMeHeHHeM HHGPOPMAINOHHO-KOMMYHUKAIMOHHBIX
TeXHOJIOIHil.

3aganusi 3aKPbLITOr0 THIA

Boioepume ooun npasunivHblit éapuanm omeema

1. ConpoTuB/ieHHEe MOKHO U3MEPHUTH KOCBEHHO IPU MOMOIIH:
+BonpT™meTpa
YactoTomepa
dapaamMeTpa
Ommetpa
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2. Merox ammnepMeTp-BOJbLTMETPA JIsl H3MEPEHHUsSI CONPOTUBJICHUSI OCHOBAH
HA MPUMEHEHUM 3aKOHA:
+ OMa [11 yyacTka nemnu
Kupxroda njis napamienbHOM enu
Kupxroda mis nocnegoBarebHON 1enu
OMa 17151 ernei nepeMeHHOro ToKa

3amaHus OTKPBITOrO THIIA

/Jlaiime pazeepuymulii omeem HaA 60NPOC

3. KakoBa  o0jgacTb  npUMeHEHHs  H3MEPHUTEIbHBIX  NPUOOPOB
BBINIPSIMUTEJIbHON CHCTEMBbI?

IlpasunvHolii omeem: W3MEpPUTENbHbIE NPUOOPHI BBIIPSIMHUTEIBHON CHUCTEMBbI
OPUMEHSIOTCS JUISl U3MEPEHUs] HAIPSOKEHUS M CWIIBI TOKAa B YaCTOTHOM JMANa30HE OT
3ByKOBBIX yacToT 70 BU u CBY.

4. Kak onpeneauTb a0COMITHYH MNOTPEIIHOCTh MO KJACCY TOYHOCTH
npudopa?

IIpasunvHolii omeem. y OONBIIMHCTBA H3MEPUTEIHHBIX TPUOOPOB KIACC TOYHOCTHU
yCTaHaBJIMBAETCA MO MPHUBEIECHHOM mnorpemHoctyd (y). B stoM ciywae abGcontoTHas
HHE"P‘[

norpenrHocTh (Ax) Oynet onpeaenstoes o popmyne: Ax = F;W

5. Iloyemy M™MoOCTBI Ha3bIBalOT mnpudopamu cpaBHeHusi? KakoBbl ux
JTOCTOUHCTBA U HEOCTATKU?

IIpasunvbHolii omeem: MOCTbl Ha3bIBAIOT MPHOOpPaMU CPAaBHEHMS, MOTOMY YTO
U3MEPEHUE MPOUCXOAUT MYTEM CPAaBHEHHUS] HEU3BECTHOW BEJIMYMHBI CONPOTUBIIEHUS C
MEpOH, POJIb KOTOPOM B MOCTaxX UI'PAET Mara3uH CONPOTHUBICHUH. JIOCTOMHCTBO MOCTOB:
BBICOKAsl YyBCTBUTEILHOCTh, BBICOKAst TOUHOCTh. HelocTaTKu: CII0KHOCTh U3MEPEHHUN U
OO0JIbIIAs ATUTENBHOCTD U3MEPEHUS IO CPABHEHUIO C OOBIYHBIMU OMMETPAMHU.

6. KakoBo YcjiaoBUE€ paBHOBECUA OAUHAPHOI'0 MOCTaA MOCTOSAHHOTI'O TOKAa?
Hpa@uﬂbeZIZ omeem. YCIOBHCM PAaBHOBCCHA OJHHAPHOI'0O MOCTAa ITOCTOAHHOI'O
TOKa ABJIACTCA paBCHCTBO COHpOTI/IBJIGHI/Iﬁ IMPOTUBOJIC)KAIIUX TIJICY MOCTA.

7. Ilo kakou ¢opmyse omnpeneasiercd HEM3BECTHOE COINPOTUBJICHHE I10
MOCTOBO# cxeme?

IIpasunvnolu omeem: t, = r; =.

64



OIIK-5. CnocofeH y4yacTBOBATHL B MPOBEJCHUH IKCINEPUMEHTAJIbHBIX
HCCJIeI0BAHUI B IPO(PecCHOHATBHON AeATeILHOCTH.

3aI[aHI/IH 3aKPLITOI'0 TUIIA

Buioepume ooun npasunvnwiit gapuanm omeema

1. Meton amnepmMeTrpa-BoJbTMETPA JAJI1 U3MEPEHHsI CONPOTUBJICHUI 00J1agaeT
AOCTOMHCTBOM:
UCIIOJIb3yeMbIe MPUOOPHI 00JIa1aI0T BEICOKOW YyBCTBUTEILHOCTHIO
MPOCTOTA UCCIICYEMON CXEMBbI, MaJible TOTEPU SHEPTUU
+y4eT BHYTPEHHEr0 CONPOTUBRIICHUS TPUOOPOB AJIs MOITyUYEHUs1 00Jiee TOUHBIX
pe3yIbTaTOB U3MEPEHUN

2. HegocTaTKOM MOJIyNIPOBOTHUKOBBIX TEPMOPE3HCTOPOB 10 CPABHEHHIO €
MeTALJIMYeCKUMU SIBJISETCH:
Hu3zkas 9yBCTBUTENHHOCTD
Bricokoe ynensHOE COPOTHRICHUE
+HenunelHocTs GyHKIIMM TPe0Opa30BaHUS TEMIIEPATYP
Bonpimme rabapuTHBIC pa3Mepsl

3agaHus OTKPHITOIO THUIIA

/Jlaiime pazeepuymulii omeem HaA 60NPOC

3. Kak Mo:kHO HENMOCPECACTBEHHO 1 KOCBEHHO U3MEPUTDH COHpOTI/IBJIeHI/Ie?

Hpa6uﬂbelﬁ omeent. HCIIOCPCACTBCHHO COIIPOTHBJIICHUC MOXHO H3MCPHUTL C
IMOMOIIIBKD OMMCTpPAa HIJIIM MOCTA IIOCTOAHHOI'O TOKA, KOCBCHHO — C IIOMOIIBIO MCTOOA
aMIICpMECTpPa-BOJIbTMECTpPA

4. B yeM oT/IHNYHMEe AKTUBHOI0 U OMHYECKOT0 CONPOTUBJICHUI?

Ilpasunvubiii. omeem: OTIANYUE AKTUBHOIO U OMHUYECKOTO CONPOTHBICHUMN
3aKJIF0YAEeTCs B TOM, YTO AKTUBHOE COINPOTUBIEHHE — 3TO COMNPOTHUBIICHUE LIETHU
NEePEeMEHHOMY TOKY, BBI3bIBaIOIlee O€3BO3BpaTHBIC MOTEPU IHEPTUU MEPEMEHHOTO TOKA.
OMuueckoe CONPOTUBIEHUE — ITO CONPOTUBICHHE IIE€MUA TOCTOSHHOMY TOKY,
BbI3bIBalOIlee 0€3BO3BPATHBIC MOTEPU SHEPTUU MTOCTOSTHHOTO TOKA.

5. Kakue »3JieMeHTbI JJIEKTPUYECKOH 1enu 00J1aJal0T AKTHUBHBIM,
HHJAYKTUBHBIM, EMKOCTHBIM CONPOTHBJIEHUSIMH ?

IIpasunvueiii  omeem: AKTHUBHBIM COINPOTHUBJIEHHEM OOJadalOT PE3UCTOPHI,
UHIYKTUBHBIM — KaTyIIKd WHIYKTUBHOCTH, €MKOCTHBIM — KOHJeHcaTopbl. CTOUT
YTOYHUTH, YTO peajbHBbIE 3JIEMEHTHI AJIEKTPUUYECKON Ienu (Jake COeqUHUTENbHbIC
poBOJa) 00JIalal0oT BCEMHM BHJIaMHU COTNPOTUBIICHUHN (MMapa3UTHBIC MapaMmeTphl), HO UX
BEJINYMHA MHOTO MEHbIIIE OCHOBHOT'O COIPOTUBIICHHUSI.
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6. Uto Ha3bIBaeTCA CHHXpPOHM3anuel ocumiiorpadga? Buabl CHHXpOHM3AIUN.

IIpasunvhbiii omeem: CUHXPOHU3ALMUSA — 3TO COIVIAaCOBAHHWE IO BPEMEHU CHUTHAJIA
OT TE€HEepaTOpa Pa3BEPTKU U MCCIEIYEMOro CUrHana. Buabl CHHXpOHU3AIMK: BHEIIHSS,
BHYTPEHHSS, OT CETH.

7. KakoBbl YC/JI0BHUSI TOJIyYE€HHUS] HEMOJABHKHOIO HM300pakeHMsl HA JKpaHe
ocumyiorpaga?

IIpasunvubiii omeem: 4TOOBI MOJIYYUTh HEMOJBHXKHOE H300pakeHne, HE00X0IMMO
BBITIOJIHEHUE JIBYX YCJIOBHI: 4acTOTa TOPU3OHTAIILHON Pa3BEPTKHU JOJDKHA OBITH paBHA
WIM KpaTHA 4YacTOTE MCCIEIYEMOr0 CHUTHAJIa, JTOJKHA BBINOJHITHCA CHUHXPOHU3ALUS
UCCIIEyEMOT0 CUTHAJIA U CUTHAJa pa3BEepTKHU.

8. Ilouemy npu M3MepeHMH CONPOTUBJIECHUS M3O0JSIIUU KAOEJbHON JUHHUHU
MEroMMeTPOM OTCUeT MOKA3aHMH /1eJ1aeTCs He cpa3y, a Yepe3 HeKOTopoe Bpemsa?

Ilpasunvubiii omeem: u3-3a OJM3KOTO PACIOIOXKEHUS XKW KalOelb oOjagaer
3HAYUTEIBHON DJIEKTPUUYECKON €MKOCTBIO, MO3TOMY OTCUET ITOKa3aHUM HYKHO BECTHU
MOCJIe TOTO, KaK eMKOCTb KaOes 3apsiauTcs. Jlo 7Toro MoMeHTa nmoka3aHus MErOMMETpa
OylyT HEZJOCTOBEPHBI U 3aHUKEHBI.

OkoHuaTenbHbIe  pe3ynbTaThl  00ydeHHs  ((pOpMHUpPOBAHUS  KOMIICTCHIIHI)
OTIpEe/CISAIOTCA MOCPEICTBOM IepeBoja OalljioB, HAOpaHHBIX CTYIAEHTOM B IIpollecce
OCBOCHMS IUCLMIUINHBI, B OLICHKU:

— 0a30BbIil YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIUN CUHUTACTCS JOCTUTHYTHIM,
€Clii pe3yslbTaT OOYy4YEeHHS COOTBETCTBYET OIICHKE «yIOBIETBOpUTENbHO» (50-64
PEUTUHTOBBIX OAJIOB);

— MOBBILIEHHBII ~ ypOBEHb  CHPOPMUPOBAHHOCTH  KOMIIETEHIIMM  CUUTAETCS
JOCTUTHYTBIM, €CIU pe3yJbTaT OOYyYEHHUSI COOTBETCTBYET OIlEHKaM «xopoiioy» (65-85
PEUTHUHTOBBIX 0ANIJIOB) U «OTANYHO» (86-100 peUTHHTOBBIX OaIIOB).

4 TIOPSIIOK IIPOBEJIEHUS ITIOBTOPHOU
MPOMEXYTOUYHOM ATTECTAILIMU

dopMa MPOMEKYTOUYHOU aTTECTALMU 110 TUCHUIIUHE IK3AMEH.

@OoHJ OLEHOYHBIX CPEACTB Ul [POBEACHHUSA [MOBTOPHOM MPOMENKYTOYHOMN
arrectal (OPMHUPYETCS M3 YHUCIAa OLICHOYHBIX CPEJACTB MO TEeMaM, KOTOpblE HeE
OCBOCHBI CTYJICHTOM.

Ilpumeuanue:

JIONIOJIHUTENIbHBIE  KOHTPOJIBHBIE  HCIBITAHUSA  IIPOBOAATCA JUIsl  CTYACHTOB,
HaOpaBumx MeHee S50 OamnoB (B coorBerctBUM C «llonokeHneM o MOJIyJbHO-

PEUTUHTOBON CUCTEME).
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Taboauna 13 — Kpurepuu oueHku cpopMUPOBAHHOCTH KOMIIETEHIM A

Kon n nanmeHoBaHue uHIUKaTOpa
JOCTHKEHHS] KOMITIETEHIIUH (4acTH
KOMIIETEHITIH)

Kputepuu ouennBanus copMrUpoBaHHOCTH KOMIETEHIIUN
(4acTu KOMIETEHINH)

Ha 0a30BOM ypOBHE

COOTBETCTBYET OIICHKE «yJIOBJICTBOPUTEILHO)
50-64% ot MakcuMaibHOro Oasuia

N-1yk., @opmynupyer B paMKax
MOCTaBJICHHOM L[EJU MTPOEKTA
COBOKYITHOCTh B3aUMOCBSI3aHHBIX
3aJ1a4, 00eCICUNBAIOIIUX €€
noctumxenue. Onpenenser
O’KHJIa€MBI€ PE3YyJIbTAThl PEIICHUS
BBIJICJICHHBIX 3a7a4
NJ-2yk.» IIpoektupyer peienne
KOHKPETHOM 3aJja4M MPOEKTa,
BBIOMPAsi ONITUMAJIBHBIN CIIOCO0 ee
pENIeHUsI, UCXOMS U3
JEHCTBYIOMINUX TIPABOBBIX HOPM H
HMMEIOIINXCS PECYPCOB U
OTpaHUYCHUHN
N/-3yx.» Pemaer koHKpeTHbIE
3a/1a4 MPOEKTa 3asBJICHHOTO
KauecTBa ¥ 32 YCTAaHOBIIEHHOE
BpeMst
N-4yk., [lybnuano npencrasiser
pe3yabTaThl pEIICHUsT KOHKPETHON
3a/1a4¥ MPOEKTa
N-1omk-1 Mcnionb3yeT OCHOBHbBIE
3aKOHBI €CTeCTBEHHOHAYYHBIX
JTUCITUTIINH JJIS pEIICHUs
CTaHJApPTHBIX 3a/1a4 B
COOTBETCTBUH C
HAIPaBICHHOCTHIO
poeCCHOHATBHON JIEeATETLHOCTH
N-1omnk-s YuactByeT B
AKCTIEPUMEHTAIIbHBIX
HCCIIEIOBAHUIX
3JIEKTPOOOOPYOBAHUS U CPEIICTB
aBTOMAaTHU3aI[UU

CTyleHT JeMOHCTPUPYET 3HAHUE OCHOBHBIX IMOHSTHI
METPOJIOTUH, EAMHUT] PU3NUECKUX BETHUUH U XapaKTEPUCTUK
WU3MEPUTENbHBIX TPUOOPOB, MPUHITUIA PAOOTHI U KOHCTPYKIIUU
M3MEPUTEIbHBIX MPUOOPOB, TPUOOPOB CpaBHEHUS, ITU(DPOBBIX
Y DJIEKTPOHHBIX PETUCTPUPYIOIIUX H U3MEPUTEIHHBIX
MpUOOPOB, MPUHIIKIA Pa0OTHI, METO/IOB pacyeTa v CIIocoO0B
MPUMEHEHUS MACIITA0OHBIX H3MEPUTEITHHBIX
npeoOpa3oBareieil, METOJIOB U3MEPEHHUS DIICKTPHYECKUX
BEITUYHH, IPUHIIAIIOB pa0OTHI H3MEPUTETHHBIX
npeoOpa3oBareield, METOJIOB U CPEICTB U3MEPEHUS
TEXHOJIOTUYECKHX apaMeTPOB CEIbCKOX03IHCTBEHHOTO
MIPOU3BOJICTBA, OCHOBHBIX ITOJIOKEHUH OpraHU3aluu
METPOJIOTHYECKHX CIIYyKO0, METOJIOJIOTUU | MPABUII IPOBEICHUE
MOBEPOK MU3MEPHUTEIBHBIX IPUOOPOB, IEJIeH 1 3a1a4
CTaHapTH3AIH, KATETOPUH ¥ BHJIOB CTAHIAPTOB, METOJIOB
CTaHJApTHU3AIMH, OCHOBHBIX TIOJIOKCHUH, BUIOB
ceptudukanyy, 3HaKOB COOTBETCTBUS CUCTEM 0053aTeIbHON
cepTudUKaIH, CIIOCOOCH ONPEALIISITh MOTPEITHOCTH
U3MEPUTENBHBIX TPUOOPOB, BHIOUPATH THUI H3MEPUTEITHHOTO
npubopa U MPOBOAUTH U3MEPEHUS, TPOBOIUTH H3MEPCHHUS TIPU
MTOMOIIY MPUOOPOB CPaBHEHUS, AaHATTU3UPOBATH
OCLMJUIOTPaMMBI, BBIOMPATh, PACCYUTHIBATH U IIPUMEHSTH
[IYHTHI, JOOABOYHBIC COMPOTUBICHUS U U3MEPUTEIbHBIC
TpaHc(OpPMATOPHI, TPOBOIUTH H3MEPEHHS TOKA, HAIIPSHKCHUS,
COMPOTHUBIICHUS, EMKOCTH, UHAYKTUBHOCTH, MOIITHOCTH,
COOMpaTh MOBEPOYHBIC CXEMBI, IIPOBOAMT TIOBEPKY,
(bopMyIIHpOBaTh B paMKaXx IMOCTABJICHHOH IIETH COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33]1a4, 00ECIICYNBAIONINX €€ JOCTIKEHHE,
OTIPEICIIATh OKUIACMBIN Pe3yIbTaT PEIICHUs, IPOSKTUPOBATh
peleHre KOHKPETHBIX 3a/1a4, pemaTh KOHKPETHBIC 331a4H 3a
YCTaHOBJICHHOE BpPEeMsl, Iy OJIMYHO TPEICTABIATH PE3yIbTATHI
peleHust KOHKPETHOM 3a]1auu, HCIIOJB30BaTh 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCUUIUINH JTsl PEIICHUS CTaHAAPTHBIX
3a]]a4 B COOTBETCTBHH C HANIPABICHHOCTHIO
npodecCHOHANBEHON e TEBHOCTH, y9aCTBOBATh B
HKCIEPUMEHTAIBHBIX UCCIIETOBAHHSIX YICKTPOOOOPYAOBAHHSI
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