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IMacnopt ¢oHAA OLIeHOYHBIX CPe/ICTB

cepTU(UKaLUS

3HAHWUN OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKUX U
€CTeCTBEHHBIX HayK C
TIPUMEHEHHEM
“H()OPMaI[MOHHO-
KOMMYHUKALIMOHHBIX
TeXHOJIOTUH

Taouna 1
dopmMmupyembie OueHOYHbIE
Mopynb AUCLUTITUHEI KOMIIeTeHLIuH Marepuasbl KonunuectBo
WA UX YaCTU Y Cpe/iCTBa
YK-2. CriocobeH
OO6rue cBefeHus 00 OTIpe/IeISTh KPYT 331a4 B 3armura JIP 17
3JIEKTPUYECKUX U3MepeHUsIX paMKax MOCTaB/IeHHO TecTrupoBaHue 46
1[eJT1 ¥ BLIOMpaTh
OCHOBBI TEOPUU U3MEDPUTENIBbHBIX | ONTUMAaIbHbIE CrocobsI Mx 3arura JIP 31
npubopoB PELLEH, HCXO/s1 13 TecTupoBanue 33
AEUCTBYIOIKUX MMPaBOBBIX
[Tpubopbl cpaBHEHUSI. HODPM, UMEFOLIAXCSI
DJIeKTPOHHbIE, PecypcoB U OrpaHH4eHHiH 3arura JIP 33
PeruCTpUPYIOLIKe U LM(pPOBLIe OIK-1. CriocobeH pewiats | TecTUpoBaHHe 21
HPI/I6OPBI TUIIOBbIE 3ad4UH .
MaciurabHble W3MepUTeTbHbIe MpOQeCcHOHALHOM
ripeobpa3oBarenu. CpejcTBa ACATENBHOCTH Ha OCHOBE 3arura JIP 7
3HAHHWHU OCHOBHBLIX 3dKOHOB
pery/IMpoBaHHus N1apaMeTpoB MATeMATHUECKIX I TecTrupoBaHue 19
H3MepUTebHBIX Liernei eCTECTBeHHBIX HayK C
W3mepeHue 3/1eKTpUUeCKUX TPUMEHEHNEM 3awpra JIP 29
P WH(OPMaI[HOHHO- TectupoBaHue 56
KOMMYHHKALMOHHBIX PI'P 100
TeXHOJIOTUH.
OIIK-5. Criocobex
o Y4dCTBOBATH B ITPOBEAEHUN
Opranuzauysi MeTpoJIoruYecKou 3KCHepI/IMEHTEJIBHLIX 3arura JIP 14
CITY>KOBI HCCIIeOBaHM B TecTupoBaHue 24
ripoeccruoHanbHON
AedATe/IbHOCTH
YK-2. CriocobeH
ornpenesdaTb Kpyr 3ad4 B
N3mepeHue He3/leKTpUUeCKUX DAMKaX MIOCTAETeHHO Tectupopanue 27
B&/TMIHH 1[eJT1 ¥ BLIOMpaTh
OIITUMAJ/IbHbIE CHOCO6BI nux
pellieHuns, nCxoad u3
JlefiCTBYIOIIUX MPaBOBbIX
HOPM, UMEROLNXCA
pecypCcoB U OrpaHUuUeHui
OTIK-1. CriocobeH pelatb
TUIIOBbIE 3ad4UH
CrazapTusaiys ripodeccruoHanbHON
JedaTe/IbHOCTH Ha OCHOBe TeCTI/IPOBaHI/Ie 43

1 OHEHOYHBIE MATEPUA/JIbI, HEOBXOJVNMbIE

JIJIs1 OIIEHKHW 3HAHUM, YMEHU 1 HABBIKOB JIEAATE/TbHOCTHU




B ITPOIOECCE OCBOEHUSA JUCLHUIIVIMHbBI

Tabnuna 2 — @opMupyeMbie KOMIIeTeHIUH

O1ieHOYHbIE
Koj 1 HauMeHOBaHue Koj 1 HauMeHOBaHMe UHIUKAaTOpa AOCTHKEeHUS MATEDHALL
KOMIIeTeHI U1 KOMITeTeHLMM (4aCTHh KOMITeTeHLIUM) P
Y CpeJiCTBa
1 2 3
OO01He cBeieHHs 00 YTeKTPUUECKHX M3MEePeHHAX
YK-2. CriocobeH NO-1yk-» ®opMynupyeT B paMKax IOCTaBAeHHOU Liesin
orpeziessiTb Kpyr MIpOeKTa COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a/jay,
3a/la4 B paMKax obecrieunBaroLUX ee fAocTKeHUe. OnpesiensieT oXKujaemMbie
MOCTaBJIEHHOM LIe/IN U pe3y/bTaThl pellleHus BblJesieHHbIX 3aad. U/I-2yk-»
BLIOMpATh [TpoekTHpyeT pellieHMe KOHKPeTHOM 3a/lauM MIPOEeKTa,
onTUMasbHbIe BbIOMpast ONTUMaJbHBIN CrIoco0 ee pellieHUs,, UCXOs U3
CIoCcoObI X pellieHus], | AeHCTBYIOIIMX MTPABOBBIX HOPM U UMEIOIIUXCS PeCYPCOB U
UCXOJ4 U3 orpaHuuenuii. /1-3yk PellaeT KOHKpeTHbIe 3a/iau npoekTa | 3amura JIP
JIeHCTBYIOLLINX 3asiBJIEHHOT'O KaueCcTBa U 3a ycraHoByieHHOoe BpeMs. U/1-4yk» | TectupoBanue
MPaBOBbLIX HOPM, [Ty6muHO TipecTaB/isieT pe3y/ibTaThl pellleHHs KOHKPeTHOMN
VMeHLUXCS pecypcoB | 3azauu npoekta. M/I-lonk-1 Mcnosnb3yeT 0CHOBHBIE 3aKOHBI
Y OrpaHuYeHul eCTeCTBeHHOHAYUYHbIX AUCLUIIIVH [1/1s1 pellieHust
OIIK-1. CniocobeH CTaHJApTHBIX 3a/lay B COOTBETCTBUM C HANpaB/JeHHOCTBIO
peliaTh TUTIOBbIe nipoeccroHanbHOM fesitenbHOCTU. V/1-1onk-5 YuacTByeT B
3a/jauu 9KCIepUMEeHTa/IbHbIX UCCIIe/JOBaHUSIX
rpoeccroHaNIbHON 3JIeEKTPO0O0ODPY/IOBaHUs U CPeJICTB aBTOMATHU3aL[U1
JlesITe/IbHOCTH Ha OCHOBBI TEOPHH U3MEPHUTETbHBIX MPHOOPOB
OCHOBe 3HaHUM .
NO-1yk> @opMynupyeT B pamMKax IIOCTaB/I€HHOU Liesiv
OCHOBHBIX 3aKOHOB
MIpOeKTa COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a/|ay,
MaTreMaTUueCcKux u
obecrieunBaroLUX ee fAocTKeHUe. OrnpesiensieT o)KujaemMbie
eCTeCTBEeHHbIX HayK C
pe3y/bTaThl pellleHus BblJesieHHbIX 3agad. U/I-2yk-»
TpUMeHeHUeM o
[TpoekTHpyeT pellleHMe KOHKPeTHOM 3a/lauM MIPOEeKTa,
HMH(OPMaLMOHHO- o
BbIOMpast ONTUMaJIbHBIN CrIoco0 ee pellieHUs,, UCXOs U3
KOMMYHUKaL[MOHHBIX N
. JIeliCTBYIOLLIUX TPaBOBbIX HOPM U UMEIOLHUXCSl PeCYPCOB U
TeXHOIOTUM. M
OIIKS. C 5 orpannyenui. N/1-3yk-» PeltaeT KOHKpeTHbIe 3a/jau MPOeKTa 3arura JIP
—5. CriocobeH
3as0BJIEHHOI0 KauecTBa U 3a ycTaHoBjieHHoe Bpems. /1-4yk.» | TectupoBaHue

y4acTBOBATh B
TIpOBe/IeHUU
9KCTIepUMEeHTaTbHBIX
HcciieloBaHul B
rpogeccuoHaIbHOU
JIesiTeIbHOCTH

[Ty6nryHO npefcTaB/sieT pe3y/bTaThl pellleHrsi KOHKPeTHOMN
3azauu nipoekTa. M/I-1omk-1 Vicrionb3yeT OCHOBHbIE 3aKOHbI
eCTeCTBeHHOHAYYHbIX AUCLIUTUIH /IS pelleHust
CTaHJApTHBIX 3a/lay B COOTBETCTBUM C HAMpaB/Je€HHOCTBIO
nipoeccroHanbHOM fesiTenbHOCTU. V/1-1onk-5 YuacTByeT B
5KCTIepUMeHTalbHbIX UCC/IeZ0BAHUSAX
3/1eKTPO0O0PY/I0BaHUs U CPe/ICTB aBTOMAaTHU3aL[u1




2

YK-2. CniocobeH
oripefiesisiTh Kpyr
3a/la4 B paMKax
TOCTaBI€HHOM Lie/d U
BbIOMpATh
OINTUMaJTbHbIe
Croco0bl UX pelleHus,
HCXOAs U3
JeMCTBYIOLLIUX
TIPABOBBIX HOPM,
HMMEIOIUXCSI peCypCoB
Y OTpaHUYeHUI
OIIK-1. Cniocobex
pelliaTh THUTIOBbIE
3a/lauu
rpogecCcuoHaIbHOU
JlesiTeIbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHUUeCKUX U
eCTeCTBeHHbIX HayK C
ripuMeHeHreM
HMH(OPMaLMOHHO-
KOMMYHUWKAI[MOHHBIX
TeXHOJIOTUM.
OITK-5. Crioco6eH

y4acTBOBATh B
TIpOBe/IeHUU
9KCTIepUMEeHTaTbHBIX
HcciieIoBaHul B
rpogeccuoHaIbHOU
JIesiTeIbHOCTH

IIpu6opsbI cpaBHeHMA.

JJ/IeKTPOHHbBIE, PErHCTPUPYIOIIHE U LH(POBbIe MPHOOPHI

NO-1yk-» ®opMynupyeT B paMKax IOCTaBAeHHOU Liesin
MIpOeKTa COBOKYITHOCTh B3aMMOCBSI3aHHbBIX 3a/lay,
obecrieunBaOLUX ee fAocTKeHUe. OrnpesiensieT o)KujaemMbie
pe3y/bTaThl pellieHUs Bblie/leHHbIX 3a7ay. U/-2yk.2
[TpoekTUpyeT pellieHre KOHKPeTHOM 3a/lauM MPOeKTa,
BbIOMpast ONTUMaJIbHBIN CrIOCco0 ee pellieHUs, UCXOs U3
JIeVCTBYIOIIMX MPaBOBLIX HOPM U UMEIOLLUXCsI PeCypCOB U
orpaHuuenuii. /1-3yk PelllaeT KOHKpeTHbIe 3a/1a4 MpoOeKTa
3asBJ/IEHHOI'0 KaueCTBa U 3a yCcTaHoBJIeHHOoe Bpems. N/1-4yk-»
[Ty6nvyHO npefcTaB/sieT pe3y/bTaThl pellleHrsi KOHKPeTHOMN
3azauu npoekta. M/I-1omk-1 Vicrionb3yeT OCHOBHbIE 3aKOHBI
eCTeCTBeHHOHAYYHbIX JUCLIUTUIH /IS pellieHust
CTaHJAPTHBIX 3a/jau B COOTBETCTBUM C HArpaB/IeHHOCTbHIO
nipoeccroHanbHOM fAesiTenbHOCTU. V/1-1onk-5 YuacTByeT B
9KCIepUMeHTa/IbHbIX UCC/IeI0BaHUSIX
3JIeKTPO0OOPY/IOBaHUsI U CPe/ICTB aBTOMATHU3aL[U1

3arura JIP
TectupoBaHue

MacmradHble U3MepUTe/IbHbIE Tpeodpa3oBaresn. CpeacTBa
pery/iMpoBaHus NapaMeTPOB U3MEPUTe/IbHBIX Lenei

NO-1yk-» ®opMynupyeT B paMKax IOCTaBAeHHOU Liesin
MIPOeKTa COBOKYITHOCTh B3aMMOCBSI3aHHbBIX 3a/lay,
obecrieunBaoLUX ee fAocTKeHUe. OnpesiensieT o)KujaemMbie
pe3y/bTaThl pellieHUs BbliefleHHbIX 3atau. U/-2yk.2
[TpoekTupyeT pellieHre KOHKPeTHOM 3a/lauM MPOeKTa,
BbIOMpast ONTUMaJIbHBIN CrIoco0 ee pellieHUs,, UCXOs U3
JIeVCTBYIOIIMX MPABOBLIX HOPM U UMEIOLLUXCsI PeCypCOB U
orpaHnuenuil. /1-3yk PellaeT KOHKpeTHbIe 3a/1au MpOeKTa
3asBJIEHHOI'0 KaueCTBa U 3a yCcTaHoBJIeHHOoe Bpems. N/1-4yk-»
[Ty6nvyHO npefcTaB/sieT pe3y/bTaThl pellleHrsi KOHKPeTHOMN
3azauu nipoekTa. M/I-1omk-1 Vicrionb3yeT OCHOBHbIE 3aKOHBI
eCTeCTBeHHOHAYYHbIX AUCLIUTUIH /IS pelleHust
CTaHJAPTHBIX 3a/jau B COOTBETCTBUM C HArpaB/IeHHOCTHIO
nipoeccroHanbHOM fesitenbHOCTU. VI/1-1omk-5 YuacTByeT B
9KCIepUMeHTa/IbHbIX UCC/IeI0BaHUSIX
3JIeEKTPO0OOPY/I0BaHUs U CPe/ICTB aBTOMATHU3aL[uU

3arura JIP
TectupoBaHue

I/IBMEPEHI/IE JJIEKTPHUYECKHX BE/IMUUH

NO-1yk-» ®opMynupyeT B paMKax IOCTaBAeHHOU Liesin
MIPOeKTa COBOKYITHOCTh B3aMMOCBSI3aHHbBIX 3a/iay,
obecrieunBaoLUX ee focTKeHUe. OrnpesiensieT o)KujaemMbie
pe3y/bTaThl pellieHUs Bblie/eHHbIX 3a7au. U/-2yk.2
[TpoekTUpyeT pellieHe KOHKPeTHOM 3a/lauM MPOeKTa,
BbIOMpast ONTUMaJIbHBIN CrIOCco0 ee pellieHUs], UCXOs U3
JIeMCTBYIOIIMX MPABOBLIX HOPM U UMEIOLLUXCsI PeCypCOB U
orpaHnuenuil. /1-3yk PellaeT KOHKpeTHbIe 3a/lau MpOeKTa
3asBJIEHHOI'0 KaueCTBa U 3a yCTaHOBJIeHHOe Bpems. N/1-4yk-»
[Ty6nvuHO npeZicTaB/sieT pe3y/bTaThl pellleHrsi KOHKPeTHOMN
3azauu npoekta. /I-1omk-1 Vicrionb3yeT OCHOBHbIE 3aKOHBI
eCTeCTBeHHOHAYYHbIX AUCLIUTUIH /IS pelleHust
CTaHJAPTHBIX 3a/jau B COOTBETCTBUM C HArpaB/IeHHOCTHIO
npoeccroHanbHOM fAesiTenbHOCTU. VI/1-1omk-5 YuacTByeT B
9KCIepUMeHTa/IbHbIX UCC/IeI0BaHUSIX
3JIeEKTPOOOOPY/I0BaHUs U CPeJICTB aBTOMATHU3aL[uU

3arura JIP
TectupoBaHue
PT'P




1

2

YK-2. CriocobeH
oripefiesiiTh Kpyr
3a/la4 B paMKax
TOCTaB/eHHOM Lie/d U
BBIOMpATh OTNTHMAab-
HbIe CITOCO0BI UX
pellieHus1, UCXO/Is U3
JeNCTBYIOLLIUX
TIPABOBBIX HOPM,
HMMEIOIUXCSI peCypCoB
Y OTpaHUueHUI
OITK-1. Cnocobex
pelliaTh TUTIOBbIe
3a/lauun
rpogeccuoHaIbHOU
JlesiTe/IbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHUeCKUX U
eCTeCTBeHHBIX HayK C
ripuMeHeHreM
HMH(OPMaLIMOHHO-
KOMMYHUKAI[MOHHBIX
TeXHOJIOTUM

I/I3Mep €HHME HEIJIEKTPHUYECKHUX BE/IMYUH

NO-1yk-» ®opMynupyeT B paMKax IOCTaBAeHHOU Liesin
[IpoeKTa COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a/iay,
obecrieunBaroLUX ee fAocTKeHUe. OnpesiensieT oXKujaemMbie
pe3yJibTaThl pellieHUs BblJe/IeHHbIX 3a/ay.
N-2yx-»> IIpoekTrpyeT pelleHue KOHKPETHOM 3aiauu
TIPOEKTa, BLIOMpasi OMTUMaJbHBIN CIIoco0 ee peleHus,
VCXO/s U3 [l CTBYIOLMX [PAaBOBbIX HOPM U UMEIOLINXCS
pecypcoB ¥ OrpaHUYeHUH.

NO-3yk-2 PemaeT KOHKpeTHbIe 3a/jau [IPOeKTa 3asiBJIEHHOIO
KayecTBa U 3a yCTaHOBJICHHOE BpeMs.

N-4yk> [TybnuuHo mipeficTaB/sieT pe3y/bTaThl PelleHust
KOHKPETHOM 3a/jau MPOeKTa.

N O-1onk-1 Vcrionb3yeT OCHOBHBIE 3aKOHBI
eCTeCTBeHHOHAayYHbIX JUCLIUIUIUH [/I pellleHUs
CTaHJapTHBLIX 3a/la4 B COOTBETCTBUM C HAIPABJIEHHOCTHIO
rpogecCMOHa/IbHOM [1esiTeTbHOCTU

TectupoBaHue

YK-2. CriocobeH
oripefiesisiTh KPyT 3a-
Jlau B paMKax MoCTaB-
JIEHHOH 1]e/T1 ¥ BbIOH-
paTh ONTUMaJIbHbIe
Croco0bl UX pelleHus,
VCXOJs U3 JeliCTBYIO-
IIUX TTPABOBBIX HOPM,
HMMEIOIUXCSI peCypCoB
Y OTpaHUYeHUI
OIIK-1. Cniocobex
pelliaTh TUTIOBbIe
3a/lauu
rpogeccuoHaIbHOU
JlesiTeIbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHUUeCKUX U
eCTeCTBeHHbIX HayK C
ripuMeHeHreM
HMH(OPMaLMOHHO-
KOMMYHUKAI[MOHHBIX
TeXHOJIOTUM.
OITK-5. CriocobeH
y4acTBOBATh B
TIpOBe/IeHUU
9KCTIepUMEeHTaTbHBIX
HcciieloBaHul B
rpogeccuoHabHOM
JIesITe/IbHOCTH

OpraHu3anys MeTPOJIOTHYECKOH CTY)KObI

NO-1yk-» ®opMynupyeT B paMKax IOCTaBAeHHOU Liesin
IIpOeKTa COBOKYITHOCTh B3aUMOCBsSI3aHHbIX 3a/jay,
obecrieunBaoLUX ee fAocTKeHUe. OrnpesiensieT oXKuaemMbie
pe3y/bTaThl pelleHus BblJie/IeHHbIX 3a/a4
N-2yx-»> IIpoekTrpyeT pelleHre KOHKPETHOM 3aiauu
TIPOEKTa, BLIOMpasi OMTUMaJTbHBIN CrIoco0 ee peleHus,
VCXOJs U3 [IeVCTBYIOLMX MPAaBOBbIX HOPM U UMEIOLIUXCS
pecypcoB ¥ OrpaHUYeHuln
N O-3yk-2 PemaeT KOHKpeTHbIe 3a/jau [IPOeKTa 3as1BJIEHHOI0
KauecTBa U 3a yCTaHOBJIEHHOE BpeMsl
N-4yk> [TybnuuHo mipeZicTaB/sieT pe3y/IbTaThl PelleHust
KOHKDEeTHOM 3a/lauM MpoeKTa
N O-1onk-1 Ycrionb3yeT 0OCHOBHBIE 3aKOHBI
eCTeCTBeHHOHAayYHbIX JUCLIUIUIVH [/I pelleHUs
CTaHZAPTHBIX 3a7a4 B COOTBETCTBUMU C HAIIPaBJIEHHOCTbIO
rpogecCMOHa/IbHOM [1esiTeTbHOCTH
N-1onk-5 YUacTByeT B 3KCIIepUMEHTA/TbHbIX
WCC/IeJOBAaHUSIX 3/IEKTPOOOOPYJOBaHUS U CPEJICTB
aBTOMaTrv3anuu

3arura JIP
TectupoBaHue




1 2 3
CranjapTHu3anus M cepTuuKaus
YK-2. CniocobeH
oTipejiesisiTh KPyT
3a/la4 B paMKax
TOCTaB/IEHHOM Lie/I 1 NO-1yk-» ®opMynupyeT B paMKax IOCTaBAeHHOU Liesin
BBIOUPATH ONTHMAITb- TIIPOEKTa COBOKYITHOCTh B3aMMOCBs3aHHbIX 3a/a4,
Hele CTIOCOOBI X obecrieunBaoLUX ee fAocTKeHUe. OnpesiensieT o)KujaemMbie
DEIIEHMA, UCXOAA 13 pe3y/bTaThl pellieHUs Bblle/IeHHbIX 3a/1a4
JIeNCTBYIOIINX *
MPABOBLIX HOPM, NA-2yx» Ilpoektrpyet petiieHHe KOHKDeTHOH 3a/1aun
MMEIOLLAXCSL PECYPCOB TIPOEKTa, BLIOMpasi OMTUMaJbHBIN CrIoco0 ee peleHus],
Y OrpaHUYeHUI WCXO/Isl U3 JIeWCTBYIOLMX ITPABOBBIX HOPM M UMEIOIIUXCSI
OIIK-1. Cniocobex pecypcoB U OrpaHUYeHuln
TectupoBaHue

pelliaTh TUTIOBbIe
3a/lauu
rpogecCcuoHaIbHOU
JlesiTeTbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHUUeCKUX U
eCTeCTBeHHBIX HayK C
rpuMeHeHHeM
HMH(OPMaLIMOHHO-
KOMMYHUKAI[MOHHBIX
TeXHOJIOTUM 1

N-3yk-2 PemaeT KOHKpeTHbIe 3a/jau [IpOeKTa 3as1BJIEHHOI0
KayecTBa U 3a yCTaHOBJICHHOE BpeMs
N-4yk> [TybnuuyHo mipeZicTaB/sieT pe3y/ibTaThl PelleHust
KOHKDETHOM 3a/lauM MpoeKTa
NO-1onk-1 Vcrionb3yeT OCHOBHBIE 3aKOHBI
eCTeCTBeHHOHAYYHbIX AUCLUIIIVH [/I pelleHUs
CTaHJapTHBIX 3a/la4 B COOTBETCTBUM C HAIPABJIEHHOCTHIO
rpogecCUOHa/IbHOM [1esiTeTbHOCTH

OneHouHBIe MaTepHasibl U CPeACTBA /1A IPOBEPKU

chopMHUPOBAHHOCTH KOMIIETEHIMH

Mopayab: O01me cBefieHUs 00 3/IeKTPUYECKHX H3MepeHHAX

3amura y1adboparopHsix pabot (3/IP)

Bonpocbl 01 3aujumbl

1. KakoBbl BO3MOXXHOCTH cTeHzAa JICO3-47?

2. OnuiyTe OpyUHLUNI paboTkl 0/10Ka MUATaHUS CTeH/a.
3. YkakuTe Ha3HaueHHe Kaxxaoro sneMeHTa cxembl (QF, KM, R, HL, KA, VD, JIATP).
4. Kakoe coefvHeHHe Ha3bIBaeTCSd MO CXeMaM «3Be3/la» U «TPeyrojibHuK»? KakoBbl
(a3Hble ¥ TMHENHbIe TOKY, HATIPSDKEHUS] U COOTHOLLEHUSI MeXXy HUMU?
5. Cdpopmynupyiite 3akoHbl Oma 1 Kupxroda.

6. UTo Ha3bIBaeTCs y3/10M U BETBbIO 3/IEKTPUUECKOU Lieru?

7. Ilo Kakoil cxeMme coe/iHeHa BTOpPUUHasi 0OMOTKa TMOHMWXKaroLero TpaHchopMaropa,
YCTaHOBJIEHHOI'0 B ayAUTOpUM 5587
8. Kakue KOHTpOJIbHO-M3MepuTe/ibHbIe MPHUOOPhI YCTAHOB/IEHbI Ha CTeH[le U KaKOBO MX

Ha3HaueHue?

9. Ykaxkure ripubops gis usmepenusi U, [, R, £, S, Q, cos ¢.
10. Kak nonyuuts Ha cteHze «~U+100 B»; «-U+200 B»?
11. KakoBnbI ycTpoiicTBo 1 nipunuui pabotsl KM, QF, VD, KA, JIATP?
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12. YkaxkuTe BUZibl pacLenuTesiel aBTOMaToB.

13. Ykaxute Ha3HaueHue pesucTopa R3.

14. Kakum HampsbkeHrveM mnuraetcsi karymika KM B faHHOM cxeMe U KyZa ee Hazo
IOJK/IFOYUTh, eC/IM OHa paccyuTaHa Ha Jpyroe HarpspkeHue? HapucosaTe cxemy
BKJ/IFOUeHUSI.

15. Kak Bk/touaeTcsi mpubop AJist u3MepeHusi (a3HOTo U JIMHEMHOT 0

HarpsoKeHus?

16. Ilokasate myTh TOKa IK3 mpu KOpPOTKOM 3aMblKaHUM Ha KieMMax «~220 By,
«~220/127 B», «~0+240 B», «-0+240 B». UTOo MOXeT MmoCTpaZaTb B pe3yJibTaTe
KOPOTKOT0 3aMbIKaHusA? KakoBbI OyAyT rociecTBUs?

17. YTo Ha3bIBaeTCsA MPUHLMITMAIBHOW cXemMou? [IpUHIUIIBI ee MOCTPOeHUsI.

KomnbrorepHoe TectupoBanue (TCk)

Bbibepume 00uH npasu/bHbIll 6APUAHM OMeemda u Haxcmume KHONKYy «/lanee»
MertpoJorus — 3710 ...
Teopusi Tiepeiaud pa3MepoB eIMHUL] PU3NUeCKUX BeJTMUNH
TeopUst UCXO/IHBIX CPE/ICTB U3MePeHUH (3TaJIOHOB)
+HayKa 00 U3MepeHUsIX, MeTo/laX U CpeZiCTBax 0becreueHust MX eIMHCTBA U Criocobax
JOCTI>KeHUs TpeOyeMOoM TOUHOCTH
dusnueckas BeJIMYUHA — ITO:
00BEeKT U3MepeHuUs
BeJIMUYMHA, TIO/jIeXalljasi i3MepeHHI0, h3MepsieMast Wi U3MepeHHasi B COOTBETCTBUM C
OCHOBHOM Lie/TbI0 U3MepUTeTbHON 3a/jauut
+0/IHO 13 CBOMCTB (hr3nueckoro o6bekTa, 0011Iee B KaueCTBEHHOM OTHOIIIEHUH [IJIs1
MHOTHMX (PU3UUeCKUX 00BEKTOB, HO B KOJINUECTBEHHOM OTHOIIIEHUY WHAWBUYaTbHOE
JJTST KXK/IOTO U3 HUX
Ko/imuecTBeHHas XapaKTepUCTUKA (pU3HYeCKOW BeTHUMHBI HAa3bIBAETCA:
pasmepom
pPa3MepHOCTbHIO
+00BEKTOM U3MepeHust
KauecTBeHHasi XapaKTepUCTHKA (U3NUeCKOi BeIMUUHBI Ha3bIBAETCS
+pa3mepom
pPa3MepHOCTbHIO
KOJINYeCTBEHHBIMU U3MepeHUsIMUA He(pU3NUeCKUX BeJTMUNH
N3mepenneM Ha3bIBAeTCHA:
BLIOOP TEXHUUECKOT'O CPeJCTBA, UMEOIL[er0 HOPMHUPOBaHHBIE METPOJIOTMUECKHe
XapaKTepUCTUKH
+orepaiusi CpaBHeHUsI HEU3BECTHOTO C U3BECTHBIM
OTBITHOE HaXOJKJeHKe 3HaueHHUs1 (U3UUeCKON BeJIMUMHBI C TIOMOII[BI0 TEXHUUECKUX
CpeicTB
K o0bexkTam u3MepeHHUs1 OTHOCATCA:
o0pasijoBbie Mepbl U IPUOOPHI
+(u3nyecKre BeJTMUUHbI
Mepbl U CTaHZapTHbIe 06pa3iibl



Ilpu onvcaHuM 371eKTPHUECKUX U MAarHUTHBIX fAB/IeHu B CY 3a 0CHOBHY10
eAUHMLy IPUHUMAETCA:

BOJIBT

Om

+amrep

Ilpu onycaHu¥ NPOCTPAaHCTBEHHO-BPeMeHHbIX U MeXaHnuecKux sijieHud B CU 3a
OCHOBHbIE eJUHULIbI IPUHUMAIOTCA:

Kr, M, H

M, KT, K

+KT, M, C

Ilpu onrcaHuM cBeTOBBbIX ABJIeHUH B CU 3a 0CHOBHYIO elMHHMI]Y IPUHUMAETCH ...
CBETOBOW KBaHT

+KaHJes1a

JTFOMEH.

JI/151 NOBePKH 3Ta/I0HOB-KOMUH CJIYXKaT ...

+rocyapCTBeHHbIE 3Ta/IOHbI

9Ta/IOHBI CPaBHEHUS

9TaJIOHbI 1-ro pa3psja

JI7isi moBepKH padounx 3Ta/I0HOB CJIYyXKarT ...

+3Ta/JI0HbI-KOITUU

roCy/iapCTBeHHbIE 3Ta/I0OHbI

9Ta/IOHBI CPaBHEHUS

Jiisi moBepKH padounx Mep ¥ MPUOOPOB C/IyXKaT ...

+pabounie 3TaIOHbBI

9Ta/IOHBI-KOITUU

9Ta/IOHbI CPABHEHUS.

Pa3sHOBH/HOCTAMH NPAMBIX METO/0B U3MepeHH s AB/IATCA METO/bI:
HEernoCpeJCTBEHHOU OLIEHKU

CpaBHeHUs

+Herocpe/CTBeHHOU OLIeHKH U CpaBHEHUS

ITo crioco0y mosiyueHus pe3yjabTaTa Bce H3MepeHUs Je/ISITCA Ha:
CcTaTUYeCcKue U JyYHamMuyeckue

TpsIMble U KOCBEHHbIe

+IIpsiMble, KOCBeHHbIe, COBMECTHBIE Y COBOKYITHbIE

Ilo oTHOLIEHNI0 K U3MEHEeHHI0 H3MepseMOol BeIMUMHbI U3MepeHus Ae/IATCA Ha:
+CcTaTuyeckKue U JUHaMUyecKue

PaBHOTOUYHbIE U HEPAaBHOTOYHbIE

TNpsiIMble, KOCBEHHbIe, COBMECTHbIE I COBOKYITHbIE

B 3aBHCHUMOCTH OT UHMC/Ia U3MepeHUuM U3MepeHHs ie/IATCA Ha:
+0HOKpaTHbIe U MHOI'OKpaTHbIe

TeXHUYeCKUe U MeTpoJIornyeckue

PaBHOTOUYHbIE U HEPAaBHOTOYHbIE

B 3aBMCHMMOCTH OT BbIpa)keHHUs pe3y/IbTaTOB U3MepeHHUs Ae/IATCA Ha ...
PaBHOTOUYHbIE U HEPAaBHOTOYHbIE

+abCoMOTHBIE U OTHOCUTEJ/IbHbIE



TeXHUYECKUe U MeTPOJIOrnYecKue

Eciu X — pe3y/1bTaT U3MepeHusl BeJIMUMHBI, AeliICTBUTE/IbHOE 3HaUeHHe KOTOPOH X,
TO a0CO/IIOTHas MOTPelIHOCTh U3MePeHHs onpe/ie/ifeTCs BEIPAKEHHEM ...

+X-Xp

X5-X

(x-X0)/x

Eciu X — pe3y/1bTaT U3MepeHusl BeJIMUMHBI, AeliICTBUTE/IbHOE 3HaUeHHe KOTOPOH X,
TO OTHOCHUTE/IbHAs NOrPelIHOCTh U3MepPeHHUs OIpe/ie/isieTCsl BbIPa)KeHHEeM ...

X-Xp

Xp-X/X

+ (x-Xg)/x

Ba)xHelIIUM UCTOYHHMKOM /IONO/IHUTE/IbHOM NMOrPelIHOCTH U3MepeHHs AB/IS1eTCs:
TIPUMEHSIeEMbIN MeTO/, U3MepeHUs

+OTK/IOHEHWE YC/I0OBUM BBITIO/THEHHS U3MEePEeHUU OT HOPMa/lbHbIX

HECOOTBETCTBUE peasibHOTO 00beKTa MPUHSATOU MO/esTH.

CucreMaTHueCcKyl COCTAaB/IAINIYI0 IOTrPEeIIHOCTH U3MepPeHUs MO)KHO YMEHbIIUTh
repexo/I0M Ha Jpyroi npejen u3MepeHusi npubopa

+BBe/leHVeM I10TIPaBOK B pe3yJ/ibTaT U3MepeHHs

n — KpaTHBIM Ha0Jt0/leHreM UCCielyeMoi Be/TMUMHBI.

CiyuyaliHy10 COCTaB/ISIIOIYI0 MOrPeIIHOCTH U3MepeHUsA MO)XKHO YMEHBIIHTD ...
Tepexo/I0M Ha Jpyroi npejien u3MepeHusi npubopa

BBe/IeHMeM I10I1PaBOK B Pe3y/ibTaT U3MepeHus

+n — KpaTHBIM Ha0JTI0/leHreM UCCielyeMol BelTMUMHbI

13 nepeunc/IeHHBIX MeTPO/IOTHUeCKHUX XapaKTepUCTHK Npudopa K KauecTBy
HU3MepeHUs OTHOCATCH:

+K/1aCC TOYHOCTH

ripefies1 U3MepeHust

BXO/JHOM MMIIeJaHC

E/MHCTBOM H3MepeHNU Ha3bIBaeTCA:

cucTeMa KaJmOpOBKY CpeJiCTB U3MepeHUi

C/IMYeHre HalMOHA/IbHBIX 3TaJIOHOB C MeXXAYHapOHbIMU

+COCTOSIHME U3MEepEeHHUH, NPY KOTOPBIX UX Pe3y/IbTaThbl BbIpa’KeHbl B Y3aKOHEHHbBIX
e/IMHNLIaX BeJIMUMH U MOrPelHOCTA U3MepPEeHUU He BbIXOJAT 3a YCTaHOBJIEHHbIE
Tripe/iesibl C 3aZlaHHOM BePOSITHOCTBIO

OCHOBHOH NOTPEeNIHOCTHI0 CPe/ICTBA M3MepeHUs Ha3bIBaeTCsl MOIPeIIHOCTh,
onpejessieMasi B YC/IOBUAX U3MepPeHUM:

pabounx

ripe/ieIbHbIX

+ HOpMaJ/IbHbIX

IIpaBWIBLHOCTHh U3MEPeHUH — 3TO:

+XapaKTepUCTHKa KauecTBa U3MepeHUid, oTpakaroiasi 6;1M30CThb K HYJTIO
CHUCTeMaTUYeCKHX TOTPeLHOCTeN pe3y/ibTaTOB U3MepeHU

XapaKTepUCTHUKa KaueCTBa M3MepeHui, oTpaskatoiriasi 6J1M30CTb APYT K APYTY
pe3y/IbTaTOB U3MEepPeHHH OZJHOM U TOU ’Ke BeJIMUUHbI, BbIITOJIHAEeMbIX IOBTOPHO OJHUMH
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Yl TEMU JKe MeTOJlaMH U CPe/iCTBaMU U3MEepPeHUH U B OJHUX U TeX JKe YCJIOBUAX OTPaKaeT
BJ/IMSIHUE CJTyYalHbIX MOTPeLIHOCTeN Ha pe3yJ/ibTaT U3MepeHus

XapaKTepUCTUKa KaueCcTBa M3MepeHUil, oTpaskatolriasi 6J1M30CTb APYT K APYTY
pe3y/bTaTOB U3MEepPeHHH OZJHOU U TOU ’Ke BeJIMUUHBI, [T0/IyUeHHbIX B pa3HbIX MeCTax,
pasHbIMU MEeTOZlaMH M CpeCTBaMU U3MepPeHUU, pa3HbIMU OrlepaTopaMu, HO
TIPUBEJIEHHBIX K OJHUM U T€M JKe YCJIOBUAM

CxoguMoCTh U3MepeHHH — ITO ...

XapaKTepUCTHUKa KaueCcTBa M3MepeHUil, oTpakatoliiasi 6J1M30CTb K HYJIHO
CHUCTeMaTUYeCKHX TOTPeLHOCTeN pe3y/ibTaTOB U3MepeHU

+XapaKTepUCTHKa KauecTBa M3MepeHUid, oTpakaroiasi 6;1M30CThb APYT K APYTY
pe3y/IbTaTOB U3MEepPeHHH OJHOM U TOU ’Ke BeJIMUUHBI, BbIITOJIHAEeMbIX [IOBTOPHO OJJHUMH
Yl TEMU ’Ke MeTOJlaMH U CpPeiCTBaMU U3MEepPeHHH U B OJJHUX U TeX JKe YCJIOBUSX
OTpa’kaeT B/IUSIHME C/IydYalHbIX MTOIPeLIHOCTed Ha pe3y/1bTaT U3MepeHUst
XapaKTepUCTHUKa KaueCTBa M3MepeHui, oTpaskatoiriasi 6J1M30CTb APYT K APYTY
pe3y/bTaTOB U3MEepPeHHH OZJHOU U TOU ’Ke BeJIMUUHBI, [T0/TyUeHHbIX B pa3HbIX MeCTax,
pasHbIMU MEeTOZlaMH M CpeCTBaMU U3MepPeHUU, pa3HbIMU OrlepaTopaMu, HO
TIPUBEJIEHHBIX K OJHUM U T€M XKe YCJIOBUAM

Bocnpou3BoguMoCcTb U3MepPeHUH — 3TO0 ...

XapaKTepUCTHUKa KaueCcTBa M3MepeHUi, oTpakatolrjasi 6J1M30CTb K HYJIHO
CHUCTeMaTUYeCKHX TOTPeLHOCTeN pe3y/ibTaTOB U3MepeHU

XapaKTepUCTUKa KaueCTBa M3MepeHW, oTpakaroiasi 0/1M30CThb APYT K APYTY
pe3y/IbTaTOB U3MEepPeHHH OJHOM M TOU ’Ke BeJIMUUHBI, BbIITOJIHAEeMbIX [IOBTOPHO OJHUMH
Yl TEMU ’Ke MeTOJlaMH U CpPeiCTBaMU U3MepPeHHH U B OJJHUX U TeX JKe YCJIOBUSX
OTpa’kaeT B/IMSIHUE C/IyYalHbIX MTOIPeLHOCTer Ha pe3y/ibTaT U3MepeHUst
+XapaKTepUCTHKa KaueCcTBa M3MepeHUid, oTpakaroiasi 6;1M30CThb APYT K APYTY
pe3y/bTaTOB U3MEepPeHHH OZJHOU U TOU ’Ke BeJIMUUHBI, [T0/TyUeHHbIX B pa3HbIX MeCTax,
pasHbIMU MEeTOZlaMH M CpeCTBaMU U3MepPeHUU, pa3HbIMU OrlepaTopaMu, HO
TIPUBEJIEHHBIX K OJJHUM U TEM JKe YCJIOBUSM.

K MeTpo/iornuecKuM XapakTepuCTHKaM Cpe/iCTB U3MepeHNH OTHOCATCA. ..

L|eHa JleJieHUs], uara3oH W3MepeHusi, KJlacC TOUHOCTH, MOTpeb isiemast MOIITHOCTh
+KO/IOBble XapaKTepPUCTHUKH, 3JIeKTPUUYECKUM BXOJHOW U BBIXOZHOM UMIIe/JaHC, AUarna3oH
r3MepeHus, ObICTpo/elicTBIe

JiMarna3oH W3MepeHusi, KJ1acC TOUHOCTH, TabapUTHbIe pa3Mepbl, CTOUMOCTb.

K MeTpo/i0rnuecKuM XxapakKTepuCTHKaM /ISl Ollpe/ie/IeHUs pe3y/IbTaToB
U3MepeHUl OTHOCAT ...

+¢yHKIMI0 peobpa3oBaHusi, 3HaUeHre Mepbl, LIeHy fie/ieHus], KO/JOBble XapaKTepPUCTUKU
57IEKTPUYECKUM BXOJHOW UMIIe[JaHC, SJIEKTPUUECKUU BBIXOJHOW UMIIeaHC,
niorpertHocty CH, BpeMst peakiiuu

(GyHKLHMIO pacripefiesieHys orperHocTen, norpettHocty CH, 3HaueHue Mepebl, LieHy
Jle/IeHusl.

YMeHbLIeHHe BIUAHUSA C/IyYaliHbIX IOrPeNIHOCTel Ha pe3y/IbTaT U3MepeHus
AOCTHUraeTcH ...

+u3MepeHreM C MHOTOKPATHBIM Ha0/t0ieHreM HM3MepsieMOU BeJTMUUHBI

BHeCeHHeM I10I1PaBKy B pe3yJ/ibTaT U3MepeHUst

TIOBTOPHBIMM U3MEPeHUsIMU IPYTUM OIepaTOpOM WJ/IU C UCIIO/Ib30BaHUEM [IPYrOro
CpezCTBa U3MepeHusl.
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YMeHbLIeHHe BIUAHUA CHCTeMaTHUeCKUX NMOrPenIHoCTel Ha pe3y/IbTaT U3MepeHus:
AOCTHUraeTcsa

M3MepeHreM C MHOTOKPAaTHLIM Hab/roZieHreM 13MepsieMOi BeTMUNHbI

+BHECeHHWEeM II0TIPaBKU B pe3y/ibTaT U3MepeHus

IIOBTOPHBIMU U3MEPEHUSIMU [PYyTUM OIlepaToOpOM H/IU C UCII0/Ib30BaHUEM IPyroro
CpeJiCTBa U3MepeHus

V3MepeHus € n-KpaTHBIM Ha0/II0iecHUeM U3MepsieMoro napaMerpa mo3BoJisioT
YMEHBIIHUTh C/Iy4alHY0 COCTAaB/IAIOMIYI0 MOrPEelIHOCTH ...

B Il pas

+B nl/2 pa3

B 2*n pas.

KpaTHbiMH enHNLAMHU (U3UYeCKHX BeJTMYUH Ha3bIBAKOT ...

+eIUHULIBI, B LleJi0e YUCJI0 pa3 b6oJbllive CUCTEMHOM eIUHULIbI

eZIMHULIbI, B 1[e/I0€e YKUCJIO Pa3 MeHbIINe CUCTEMHOW eJMHULIbI

eIMHULIbI, 00/1aziato1IMe TIpU3HAKaMU CUCTEeMBI

Jl0/1bHBIMU eAUHULIAMH (PM3MUEeCKUX Be/IMUMH Ha3bIBAMOT ...

e/IMHULIBI, B L]eJl0e YUC/I0 pa3 b60/bllive CUCTEMHOM eITUHUL[bI

+eJJMHHULIBI, B LleJI0e YMCJIO pa3 MeHblIe CUCTEMHOU eJUHULIbI

eIMHULIbI, 00/1aziatolIyie TIpPU3HAKaMU CUCTEMBI.

CpeacTBO U3MepeHHH, MpefHa3HAUYeHHOeE [I/Is1 BOCTIPOU3Be/leHUsl

BE/IMUMHBI 38/IaHHOT'0 pa3Mepa, Ha3bIBakoT ...

BellleCTBeHHOM MepOou

V3MepUTEeIbHOM YCTaHOBKOU

+IepPBUYHBIM 3TA/IOHOM BeJIMYUHBI

IIpu ogHOBpEeMEeHHOM M3MepeHUH HeCKO/IbKUX 0JJHOUMEHHbIX BeIMYMH U3MepeHus
Ha3bIBAIOT ...

KOCBEHHBIMU

COBMECTHBIMU

+COBOKYITHbIMU

IIpu ogHOBpEeMEeHHOM HU3MepeHUH HeCKO/IbKUX He 0JJHOMMEHHbIX Be/INYUH
HU3MepeHMs Ha3bIBal0T KOCBeHHBIMU

+COBMEeCTHbIMHU

COBOKYITHBIMU

H3mepeHusi, NpU KOTOPHIX 3HaUYeHNe U3MepPsieMOH BeJIMYUHbI HAXOAAT Ha
OCHOBAHUM M3BECTHOM 3aBUCHMMOCTH MeXy Hel U BeJIMYUHAMH, 0/|BepraeMbIMH
NPAMBIM U3MepeHUAM, Ha3bIBAK0T ...

+KOCBE€HHbIMU

COBMECTHBIMU

COBOKYITHBIMU

V3mepeHusi, NpU KOTOPbIX CKOPOCTb U3MEHEHUs U3MepsieMOoll BeTMUNHbI
cou3MepHuMa CO CKOPOCThbI0 H3MepeHUM, Ha3bIBAKTCA ...

TeXHUYeCKUMU

MEeTPOJIOTUYeCKUMU

+IUHaMHUYeCKUMU

V3mepeHusi, NpU KOTOPBIX CKOPOCTh U3MEHEeHUs U3MepsieMol BeIMUMHbI MHOTO
MeHbIlle CKOPOCTU U3MepeHUH, Ha3bIBalTCA ...
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TeXHN4YeCK1UMHU

METPOJIOTNYECKUMU

+CTaTuueCKuMu

IlepepaTouHas pyHKIUsA CpeiCTBAa U3MepPeHUsA OTHOCUTCSA K rpyIme
MeTPO/IOTHYeCKHUX XapaKTepPUCTHK ...
[J/1S1 OTIpefiesieHUs pe3y/bTaTOB U3MepeHu

YYBCTBUTEBHOCTH K B/IUSIOLIMM (haKkTOpam

+AUHaMU4YeCKUX

@D yHKIUsA npeo0pa3oBaHus CPe/iCTBA U3MepeHHUsI 0THOCUTCSA K rpyIiie
MeTPO/IOTHYeCKHUX XapaKTePUCTHK ...
+/I/11 OTIpeie/IeHrst pe3y/IbTaTOB U3MepeHul
YYBCTBUTEBHOCTH K B/IUSIOLIUM (haKkTOpam

AVMHaMHW4eCKHUX

Bapuanus BBIXOAHOI0 CUTHA/Ia CpeiCTBA U3MepeHHUs1 OTHOCUTCS K rpyIime
MeTPO/IOTHYeCKHUX XapaKTePUCTHK ...
[J1s1 OTIpe/iesIeHUsl pe3yJ/IbTaTOB U3MepeHul

YYBCTBUTEBHOCTH K B/IUSIOLIUM (haKkTOpam
+IIOTPeLHOCTeN Cpe/CTB U3MepeHU!
I110THOCTH onpepe/isieTcs MOCPeCTBOM M3MepeHHs MacChl U J/TUHBI (00béM ).
‘Takue u3MepeHus1 Ha3bIBAKOTCA ...

IIpSIMbIMH
+KOCBeHHbIMU

OTHOCHUTE/IbHBIMU

Mepou paccessHUusA pe3y/IbTaTOB H3MePeHUs ABJIAETCS ...
+IMCNIepCUs U CpeJjHee KBaJ[paTUUHOEe OTK/IOHEHHe

9KCI[eCC
Me/aHa

Tab6suna 3 — Kpurepuu orfeHKu cpopMHUPOBAaHHOCTH KOMIIETEeHI[UH

Koa u Kputepuw orjeHuBanusi ChOpMHUPOBaHHOCTH KOMITETEHI[UH
HauMeHOBaHUe (YacTv KOMIIETEHIUH)
WHAMKaTOpa Ha 6a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHE
JOCTYKEHUST COOTBETCTBYET OLIEHKE COOTBETCTBYET OLIEHKE COOTBETCTBYET OLIEHKE
KOMITEeTeHL[UH «yIOBJIETBOPUTE/THHO» «XOpOILIO» «OTJTUYHO»
(vacTu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MaKCHUMaJIbHOT0 Oasia MaKCUMaJIbHOTO Oasia MaKCUMaJIbHOTO Oasiia
NA-1yk-2 CTYZIEHT IEMOHCTPUPYET | CTYJEHT I0Ka3bIBaeT CTYZIEHT IEMOHCTPUPYET
@dopMy/MpyeT B | 3HaHHE OCHOBHBIX 3HaHUe ¥ TIOHUMaHHe ry1lyboKoe 3HaHue U
paMKax TOHSATHUH MeTPOJIOTHH, OCHOBHBIX TTOHSTHI TTOHMMaHWe OCHOBHBIX
TIOCTaB/IEHHOM eIUHUL] PU3NUECKUX METPOJIOTHH, eZIMHUIL] TOHSATHUIH MeTPOJIOTHH,
1[e/T1 TIPOEKTa BeJIMUUH U (bU3NUYeCKUX BETMUMH U | eJUHMI] (PU3UUECKUX
COBOKYITHOCTb XapaKTePHUCTUK XapaKTePUCTUK BeJIMUWH U
B3aMMOCBSI3aHHBIX | U3MEPHUTE/IbHbIX W3MEepUTEe/IbHbIX XapaKTePUCTUK
3a/1a4, nipubopoB, crocobeH nipubopoB, crocobeH ¢ H3MepHUTeTbHbIX
00ecIieurBaoLIUX | ONpeJessTh JIOCTAaTOUYHO BBICOKOM npubopoB, CcriocobeH ¢
ee JOCTW)KEHUE. | TIOrPeIIHOCTH i (o)) (37 BBICOKUM YPOBHEM
Onpepensiet M3MEepHUTEe/IbHbIX CaMOCTOSITE/TbHOCTH CaMOCTOSITE/TbHOCTH
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OKHJaemble
pe3yJibTaThbl
pelleHust
BbI/leJIEHHBIX
3a/a4
NA-2yx-2
IIpoekTupyer
pellieHre
KOHKPETHOM
3a/lauy MPOEeKTa,
BbIOMpast
ONTHUMaJIbHBIN
crocob ee
pellieHus1, UCXOs
13 J1eNCTBYHOIINX
NPaBOBBIX HOPM U
VIMEIOLUXCS
pecypcoB 1
OrpaHUuYeHuN
N-3yk-2 Perraer
KOHKpeTHbIe 33/ja4
MpoeKTa
3as1BJIEHHOT O
KauecTBa U 3a
yCTaHOBJIEHHOE
Bpems
Na-4yk-2
[Ty6nyHO
Tpe/iCTaBJIsieT
pe3yJibTaThbl
pelleHust
KOHKPETHOM
3a/lauM MpoeKTa
W-1onk-1
Ucrionb3yet
OCHOBHbIE 3aKOHBbI
eCTeCTBeHHOHayuUH
BIX JUCLUIIH /151
pelleHust
CTaHJapTHBIX
3a/ja4 B
COOTBETCTBUU C
HarpaBJ/IeHHOCTHIO
npoeCcCUOHAIBEHO
1 JeaTeNlbHOCTH
NA-lonks
YuacTtByer B
5KCIepUMeHTalbH
BIX UCC/Ie/JOBaHUSIX
3/1eKTpo060opyj0Ba
HUS U CPe/ICTB
aBTOMaTU3aLuu

nipubopoB,
(opMynMpoBaTh B
paMKax MoCcTaB/IeHHOM
L|eJId COBOKYTTHOCTb
B3alMOCBSI3aHHBIX 3a/]ay,
obecrieunBaroLUX ee
JIOCTIDKeHUe,
orpejieNnsiTh 0XKUAaeMblii
pe3y/bTaT pelleHus,
TIPOEKTUPOBATh pellieHne
KOHKDEeTHBIX 3a/lay,
pelaTb KOHKpPEeTHbIe
3aJjauu 3a
yCTaHOBJ/IeHHOE BpeMs,
ny0/IMYHO TIpe/iCTaB/STh
pe3y/bTaThl peleHus
KOHKDeTHOM 3ajjaui,
WCTI0/Ib30BaTh 3aKOHbI
ecTeCTBeHHOHAYYHbIX
JUCLIATIIVH JJ151 pellleHust
CTaHJAPTHBIX 3a/lau B
COOTBETCTBUHM C
HarpaB/eHHOCTbIO
rpogeccuoHaIbHOU
JiesITeNTbHOCTH,
yuacTBOBaTh B
9KCIepUMeHTa/IbHbIX
HCCIIeIoBaHUSIX
3/1eKTPO0O0DPY/J0OBaHUS

OoTipe/iesisTh
TIOTPeLIHOCTU
M3MepUTe/TbHBIX
nipubopoB,
(opMynupoBaTh B
paMKax MoCcTaB/IeHHOM
L|eJId COBOKYTTHOCTb
B3alMOCBSI3aHHBIX 3a/]auy,
obecrieunBaroLUX ee
JIOCTIDKeHUe,
onpejieNnsiTh 0XKUAaeMbli
pe3y/bTaT pelleHus,
TIPOEKTUPOBATh pellieHne
KOHKDEeTHBIX 3a/lay,
pellaTb KOHKpPEeTHbIe
3aJjauu 3a
yCTaHOBJ/IeHHOe BpeMs,
nyO/IMYHO TIpe/iCTaB/STh
pe3y/bTaThl peleHus
KOHKDeTHOM 3ajjaui,
WCTI0/Ib30BaTh 3aKOHbI
ecTeCTBeHHOHAYYHbIX
JUCLIATIIVH JJ151 pellleHust
CTaHJAPTHBIX 3a/lau B
COOTBETCTBUHM C
HarpaB/eHHOCTbIO
rpogeccuoHaIbHOU
JiesITeNTbHOCTH,
yuacTBOBaTh B
9KCIepUMeHTa/IbHbIX
HCCIIeIOBaHUSIX
3/1eKTPO0O0DPY/JOBaHUS

OoTipe/iesisTh
TIOTPeLIHOCTU
M3MepUTe/TbHBIX
nipubopoB,
(opMynupoBaTh B
paMKax MocTaB/IeHHOM
L|eJId COBOKYTTHOCTb
B3alMOCBSI3aHHBIX 33/]ay,
obecrieunBaroLUX ee
JIOCTIDKeHUe,
onpejieNnsiTh 0>XKUAaeMblii
pe3y/bTaT pelleHus,
TIPOEKTUPOBATh pellieHne
KOHKDEeTHBIX 3a/lay,
pellaTb KOHKpPEeTHbIe
3aJjauu 3a
yCTaHOBJ/IeHHOe BpeMs,
nyO/IMYHO TIpe/iCTaB/STh
pe3y/bTaThl peleHus
KOHKDeTHOM 3ajaui,
WCTI0/Ib30BaTh 3aKOHbI
ecTeCTBeHHOHAYYHbIX
JUCLIATIIVH JJ151 pellleHust
CTaHJAPTHBIX 3a/]au B
COOTBETCTBUHU C
HarpaB/eHHOCTbIO
rpogeccuoHabHOU
JiesITeNTbHOCTH,
yuacTBOBaTh B
9KCIepUMeHTa/IbHbIX
HCCIIeIOBaHUSIX
3/1eKTPO0O0PY/JOBaHUS
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Mopayib: OCHOBBI TEOPHH H3MEPHUTE/IbHBIX MPUOOPOB
3amura y1adboparopHsix pabdot (3/IP)

Bonpocbl 011 3aujumbl

1. Yto yuutbiBaeT 6bITOBOM cueTurnk CO? KakoBbI eITUHULIBI U3MepeHUsI?

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

3. YCTpOMCTBO ¥ TIPUHLUN JeMCTBUS OJHO(MA3HbIX WHAYKIMOHHBIX CUETUUKOB
3JIeKTPUYECKOM SHEPIUM.

4. Uto Takoe CaMOXOJ, CueTuuka? Y/IOBUS ero MnoBepku. Kak yCTpaHWUTb CamMOXO[,
cyeTyuka?

5. 3aluTa CYeTYMKOB OT TOKOB KOPOTKOI'O 3aMbIKaHUs U IleperpysKHu.

6. ['me ycraHaBiuBaeTCs 3aljura: [0 Wid nocje cyetyuka? [Touemy?

7. [Touemy K nepBoii kiemme CO noaBoAST a3y, a K TpeTbeil — Hy/b?

8. Bo3mMoykHO i1 0OpaTHOe BpallleHue /IMCKa CUeTYrKa?

9. Ec/iv OKaXKyTCs 3aMKHYTBIMU BbIBOZbI cueTurkKa 3 u4d; 1u2;2u3;1u3;2u4; 1ud,
yto OyZieT C Harpy3KOoM, CUETUNKOM?

10. Yto Ha3bIBaeTCs UyBCTBUTENBHOCTHHO? Kak OHa oripefesisieTcss U Kakou [OJDKHA
OBbITH JI/Isl CUETUMKOB Pa3HbIX KaCCOB?

11. Yto noka3biBaeT HOMUHA/IbHasA OCTOsIHHAsI cueTuuKa? Ee (pu3nueckuii CMbICI?

12. Yem u Kak onpeensieTcs AeruCTBUTeIbHAS TTIOCTOSIHHAS CUeTUMKa?

13. Ewm norpeuHocTs CYeTyudka T[IpU [OBepKe [OoJyuyWl1acb OTpULiaTe/bHas
(TosioKUTebHas), TO CUETYUK HeJOYUUTHIBAeT WM TepeyuyuTbiBaeT MOTpebieHHYI0
3/1IeKTPOIHEPIrUr0?

14. Yto Takoe cos ¢? [1pu kakoii Harpy3ke cos ¢ = 1; cos ¢ < 17?

15. KakoBbI yCTPOWCTBO Y TIPUHLMI A€UCTBUSI MHAYKLMOHHOTO Tpex(a3HOro CueTyrKa
aKTUBHOU SHEPrumn?

16. KakoBbI yCTPOWCTBO Y MIPUHLMI A€UCTBUS MHAYKLMOHHOTO Tpex(a3HOro CueTyrKa
pPEeaKkTUBHOMU SHEPryun?

17. Cxembl TIOAK/IOUeHUS TpexdasHbIX CUETUYMKOB HEINOCpeJCTBEHHO U 4Yepe3
V3MepuTe/bHble TpaHC(OPMAaTOPKI.

18. Uto o3HauaeT OykBa «¥» B 0003HaueHHU Tpex(}a3HOro cUeTUYMKa?

19. Bo3moykHO 1 0OpaTHOe BpaileHue [rcka Tpexda3Horo cueTynka?

20. Kak MapKupyrOTCs BBIBO/bl CYETUMKOB aKTUBHOW U PeaKTUBHOW dHepruu?

21. Kak omnpepensieTcsi KO3(PhUILIMEHT MOIIHOCTA Tpexda3HOU 1[eru, eC/d W3BeCTHbI
3HaUeHUs] aKTUBHOM M PeaKTUBHOM SHEPIrUu?

22. YCTPOWCTBO Y TIPUHLIMII ZIeMCTBUSI TPUOOPOB BLIMPSIMUTETbHON CUCTEMBI.

23. O6nacTb pUMeHeHHs1 TPUOOPOB BBIMPSMUTETBHON CUCTEMBI.

24. PacimdpoBath yca0BHbIe 0003HaUeHHUs Ha I11Kase rnpubopa.

25. TTpunLmn paboTkl OHO- U ABYXIIO/IyTIePUOIHOTO BBITIPSIMUTEJIS.

26. [locnepoBaTesnibHas U MapasiejibHasg CXeMbl OMMeTpOB.

27. TlopsijoK u3MepeHUs COIIPOTUB/IEHWM, TMOCTOSHHOTO W TI€PEeMeHHOI0 TOKOB,
HanpspKeHU KOMOWHMPOBaHHBIMU MTPUOOpaMH.

28. OnpeiesieHue 11eHbI Jie/IeHUs IKasbl TpUbopa Ha pa3HbIX Mpejenax.
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29. OnpesiesieHre abCOJTIOTHOM MOTPEIIHOCTH TI0 K/IaCCy TOUHOCTH MpUOopa.

30. 1oCTOMHCTBA M HeJOCTAaTKU BBIIPAMUTE/IbHOM CUCTEMBL.

31. IIpuHuun paboTel MprOOpa MarHUTO3IEKTPUUYECKOM cucTeMbl. [IpaBuio OypaBuuKa.
[IpaBuio /IeBOM PYKH.

KomnbrorepHoe TectupoBanue (TCk)

Bbibepume 00uH npasu/ibHblil 8apuaHm omeema u Haxcmume KHonky «/lanee»
Yro yuurniBaeT 0bITOBOI cueTyuk CO?
+IToTpebnsieMyr0 SHEpPruio
OJIeKTPUUYECKUU TOK
W crnonb3yeMyro MOLHOCTb
Harpysky
Pacmiugpyure CA-3:
CUYETUYMK aKTUBHBIU
+CUYeTUrK aKTUBHBIN Tpex(a3HbIi
CYeTUMK OZHO(A3HbIN
CYETUYMK OJIHOMIPOBOJHOM
YTo Takoe caMo0Xx0/J cueTuHKa?
BpallleHWe IMCKa CUeTYMKa Mpu Harpyske
OTCYTCTBHME BpallleHUsl AUCKa CYeTUMKa MpU Harpyske
+BpallleHre 1CKa CUeTYMKa MPU OTCYTCTBUU Harpy3Ku
BpallleH’e MCKa CUeTYMKa MoJ, BO3JeUCTBMEM MPUIOKEHHOT0 HOMUHA/IBHOTO
HarpspKeHUst
Tpexd¢a3Hbil CueTUMK /ISl U3MepeHNsl aKTUBHOM HePIruH B YeThIPeXNpPOoBO/JHOU
IeNMd HMeeT B CBOeH IMOABM)KHOM YaCTH. ..
[iBa IUCKa
+TpU JMCKa
yeTbIpe JKUCKa
OJIMH JUCK
3a cueT yero co3JaeTcsa BpPallAlOIUil MOMEHT, /IeMCTBYIOIUN Ha JUCK CYeTYHUKA?
+3a cueT B3aUMO/IeHCTBUS MKy BUXPEBbIMUA TOKaMH B IUCKe U OeryiyM MarHUTHBIM
T10J1eM, CO3/jaBaeMbIM TOKaMU KaTyIlleK
3a cueT B3aMMOJEHUCTBUS MeX/y TOKaMU MNapaslyieJIbHOM M M0C/1el0BaTeIbHOU KaTylleK
3a cueT B3aMMO/EeNCTBYS MOJIs1 MOCTOSTHHOTO MarHUTa C BUXPEBBIMU TOKaMH B JJUCKe
3a cueT B3aMMOZEHUCTBUA I0J1s1 IOCTOSHHOTO MarHUTa C TOKOM M0C/Ie/l0BaTe/IbHOU
00MOTKH
Kakue eguHMIIbI H3MepeHus yuuTbIBaeT cueTyuk CO?
+KBT1/u
KBT/u
c-1
obopoT/MUH
Pacmiugpyure CO:
CUYETUYMK aKTUBHBIU
CYeTUMK aKTUBHBIN Tpex(a3HbIi
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+CYeTurK OHO(a3HbIN

CYETUYMK OJIHOMIPOBOJHOM

Kak ycTpaHuTh camMm0x0/ cueTuuka?

BK/IIOUEHME B LIeMb JOMOJHUTETbHBIX COMPOTHUBIEHUN

WCK/TIOUEeHMe YaCTU Harpy3Ku

nobaByieHre COMPOTHB/IEHHUST Ha BXO/le

+3aMeHa CueTyuKa

Jl/1sl yMeHbIIeHUs MOTrPeLIHOCTH CYeTUYMKA B ero KOHCTPYKLUM MpeyCMaTPpUBaloT:
+YCTaHOBKY MOABW)XHOU YaCTH B CIeLIMa/IbHBIX OMOpax

Pa3geneHre MarHUTHOTO MOTOKA Tapasiie/lbHOU KaTyLIKY Ha IBe COCTaB/ISIOIIHE
CrieLiua/ibHbIA CYETHBIM MeXaHH3M

PerynvpoBKy MOCTOSIHHOTO MarHuTa

IToCTOSIHHBIN MAarHUT B HHAYKIIMOHHOM CUeTUYHMKe CJTY)XKUT, JJIA:

+Co37aHusi TOPMO3HOTO MOMEHTa

YcTpaHeHust camoxoza

3alUThl OT BAWSHUS BHEIITHUX MarHUTHBIX MOJen

I'ne ycranaB/iMBaeTcs 3aliyra: A0 WIH MOC/Ie cyeTunka?

+10

rocJsie

Y [10 ¥ ocJie

UT0 Ha3bIBaeTCA UYBCTBUTE/IbHOCTbIO?

+HauMeHblllee 3HaueHUe TOKa, BbIPAXKEHHOE B MPOL[eHTaX K HOMUHA/TbHOMY, MPU
HOMMHA/IbHOM HarpsbkKeHUH U cos f=1, KoTopblii BbI3bIBaeT BpailleHue /ircKa 6e3
OCTaHOBKU

HavMeHblllee 3HaueHre HaTlpsyKeHUs], BbIpaXKEHHOe B MPOLIEHTaX K HOMUHA/IbHOMY, TPU
HOMHHA/IbHOM TOKe 1 €0s f=1, KOTOpBIii BbI3bIBaeT BpallleHHe /rcka 6e3 0CTaHOBKH
HavMeHblllee 3HaueHre CONPOTUB/IEHUS], BbIDa)KEHHOE B MPOLIEHTaX K HOMUHA/IbHOMY,
TP HOMUHA/TLHOM HaTpsDKeHUH U cos f=1, KOTOphIi BbI3bIBaeT BpalljeHre JucKa 0e3
OCTaHOBKHU.

EvHULBI U3MepeHHUs 3/IeKTPUUeCKOH YHepruu:

KBrt/uac

+kBT1/4

BT/c

BT/c/06

HomuHanbHast MOCTOSIHHAsA CYeTUHMKa ompegesisieTcs mo popmy.ie:

WA =PtUt
C, = Ulcosp-t
n
IlepegaTouHoe UMC/I0 CYETYHKA ITO:
+4Kcyio 000POTOB AMCKA CUETUHKA, COOTBETCTBYIOITee M3MEHEeHHUIO TI0Ka3aHHsl CUETHOTO
MexaHu3Ma Ha 1 KB1/u
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10 060pOTOB AKCKa CUETUYMKA, COOTBETCTBYIOIIME U3MEHEHHIO ITOKa3aHHsI CUeTHOTO
MexaHu3Ma Ha 1 kBT1/u

yKcyio 000pOTOB AMCKA cueTurKa 3a 10 MUHYT, COOTBETCTBYIOIIee M3MEeHEeHUI0
[10Ka3aHMs CUETHOI'0 MeXaHHW3Ma

yKc/io 000pOTOB AMCKA CUETUHKA, COOTBETCTBYIOIee M3MEeHEeHHIO TIOKa3aHUs CUeTHOTO
MexaHH3Ma

JelicTBUTe/IbHAs MOCTOSTHHAS CUeTUYUKA omnpejesisieTcsa (popmy.ie:

WO =PtUt
C, = Ulcosop-t
n
ITopor 4yyBCTBUTE/IbHOCTU CYeTUHKA 3TO (YKa)KUTe HeCKO0/IbKO BAPHAHTOB
0TBeTa):
+OTHOLLIEHNe MUHUMAa/IbHOU MOLHOCTU Pmin, IIPY KOTOPOU JUCK CUETUYMKA HAUMHAeT
BpalLlaThCsl, K HOMUHAIbHOW MolHOCTH PH
+OTHOLLIEHUe TOKAa TPOTaHUs lrpor K HOMUHAIBHOMY TOKY Iy
OTHOLLeHUe HarpsykeHus: TporaHus Urpor K HOMUHA/IBHOMY HanpsiKeHUto Uy
OTHOILIEHWE COTIPOTUB/IEHUS] TPOTaHUS Ripor K HOMMHA/IBHOMY COMPOTUB/IEHUIO Ry
YTo Takoe cos @?
+K03(PhULIMEHT MOIIIHOCTU UCC/IelyeMOU Lienu
KO3(DhULIMeHT Hamnpsi>KeHUs UCCIelyeMou Lienu
KO3(PhULIMEeHT CU/Ibl TOKA UCC/IelyeMOU Lienu
Kakue cueTYHKH BK/IIOUAIOTCA B CeTh 0e3 u3MepHuTe/IbHbIX TPaHCcopmaTopoB?
+CueTurKHU HerocpeCTBEHHOr0 BK/IOUEHUs (TIPSIMOTO BKJTFOUEHKS)
CueT4MKY MOJTyKOCBEHHOT'O BK/TFOUEHUSI
CueTyrKy KOCBEHHOI'O BK/TFOUEHUS
Kakue cueTYHKH BK/IIOUAKOTCA B C€Th CBOMMH TOKOBBIMH 00MOTKaMH yepe3
TpaHc(opmMaTopsbl TOKa
CueTuyMKY HerocpeCTBEHHOI0 BK/IFOUeHUSs (MPSIMOT0 BK/TFOUEHMS)
+CueTyrKHU MOTYKOCBEHHOT'O BK/TFOUEHUS
CueTyrKr KOCBEHHOI'O BK/TFHOUEHUS
Kakue cueTUyuKH BK/IHOUAKTCS B CeTh B CeTh Yepe3 TpaHC(opMaTophl TOKA U
TpaHc(opMaTopbl HANPsHKeHUs?
CueTuyMKY Herocpe/CTBEHHOI0 BK/IFOUeHUSs (MPSIMOTr0 BK/IFOUEHMS)
CueT4MKY MOJTyKOCBEHHOT'O BK/TFOUEHUSI
+CueTurKH KOCBEHHOT'O BK/TIHOUEHUS
Pe3y/1bTUPYHOIMH Bpalial0Ii MOMEHT MH/YKIUOHHOI'0 CUeTUMKa OIpe/ie/ieTcs
no gopmyie:
. Mep = kf®O@, siny
Mep = kf® @, cosg
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Mep =k k,@@,sing

Mep =k kDD tgp

J/1sl yMeHbILIeHUsl MOTrPeLIHOCTH CYeTUMKA B ero KOHCTPYKLUM
npejyCcMaTpHBamT. ..

Y CTaHOBKY MO/IBU)KHOW YaCTH B CHIELAA/IbHBIX OMOpax

+Pa3ziesieHMe MarHUTHOIO MOTOKA MapasiyieJIbHOW KaTYIIKA Ha B COCTAB/ISIOLHE
CrieLiua/ibHbIA CYETHBIM MeXaHH3M

PerynvpoBKy MOCTOSIHHOTO MarHuTa

JlaHHas cxeMa NPpUMeHAETCA /I U3MepeHUus
+BosibIMx conpoTyBiIeHnr

MasbIx COnpoTUBIEHUN

bosiblMx TOKOB

MasibIx TOKOB

|+

JlaHHas cxeMa NPpUMeHAETCA /I U3MepeHUus -
Bonpmmx conpoTyBIeHUM

+MavibIX CONpPOTUBJIEHUN

bosiblMx TOKOB

MasibIx TOKOB

JI/IA u3MepeHus CONPOTUB/IEHUS MOCTOSIHHOI0 TOKA MCIO0/Ib3yOTCS
[ByxpamMouHble MPUOOPHI MarHUTO3/IEKTPUUECKON CUCTEMbI
OpHOopaMoyHble MPUOOPHI 3IEKTPOMAarHUTHOW CHCTEMbI
+OpHOpaMoyHble PUOOPBl MarHUTO3/IEKTPUUECKON CUCTEMbI
MHoropamouHbie TTpPUOOPbI MarHUTO3IEKTPUUECKON CHCTEMBI

B KauecTBe pery/JMpyoIHMX 3/IEMEHTOB CXeMbl MOCTA IIePeMEeHHOr0 TOKa
HCIO/Ib3Y T

[IepeMeHHbIe KOHZIEHCATOPbI

[TepeMeHHbIe KaTyLIKU UHAYKTUBHOCTH

+IlepeMeHHBIe pe3UCTOPLI

[Henvtenu HarnpsokeHUs
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B JaHHOM CcXeMe pe3uCTOpPbI YCTAHOB/IeHbI Al \%“

OrpanuueHusi TOKa B LIeIA

+YMeHbllIeHUs] TeMriepaTypHOU HeCTabUIbHOCTH

YMeHbllIeHUs TIOrPeIIHOCTH prubopa

B kauyecTBe yKa3aTe/isi paBHOBeCUA B MOCTAX MOCTOAHHOI'0 TOKA UCII0/1b3yeTCs
MukpoamriiepmeTp

MunnuammnepmeTp

MunnuBosibT™MeTp

+I"anibBaHOMETD

KosinyecTBO 1yiey B ABOMHOM MOCTe PaBHO

yeTbIpemM

+1IecTu

BOCbMHU

[lecaTy

Kakoii MakcuMaJ/IbHbIN YaCTOTHBIN AUaNa30H BhINPAMUTE/IbHbIX H3MePUTe/TbHBIX
npudopos

+10 20 k'

o 100 kI'y.

o 10 kI'yg

o 30 kI'g

Kakoii TOK npoTeKaeT uepe3 MarHUTO3/IEKTPUYECKUN MeXaHU3M
o

VI VD2

=Uu

Vi VD3
L

+B J1Ba pa3a 0oJbIni

B TpH pasa 6oblinit

B /lBa pa3a MeHbLLINN

BoInpsaMuUTe/IbHbIE IPHOOPHI MPEACTAB/IAIT C000i coueTaHme...

+13MepUTeTbHOI0 MeXaH1u3Ma MarHUTO3/IeKTPUUeCKOM CUCTeMBI C BLITIPSIMUTE/IEM Ha
TI0JTyTIPOBOJHUKOBBIX AUOZAX.

M3MEepUTe/IbHOTO MeXaHu3Ma 3JIeKTPOMarHUTHOM CUCTeMBbI C BBITIPSIMUTe/IeM Ha
TI0JTyTIPOBOJHUKOBBIX AUOZAX.

V3MEepUTe/IbHOTO MeXaHU3Ma 3/IeKTPOCTaTUUeCKOW CHUCTeMbl C BBIIPSIMHUTE/EM Ha
TI0JTyTIPOBOJHUKOBBIX AUOZAX.
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Tab6suna 4 — Kpurepuu oreHKu copMHUPOBAaHHOCTH KOMIETEeHI[UH

Kopg u
HavMeHOBaHue
VH/JUKaTopa
JOCTHKEHUs
KOMITeTEeHLIUN
(uactn
KOMITeTeHL1H)

Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU

(4acTv KOMNOETeHIMH)

Ha 6a30BOM ypOBHE

Ha TTOBLIIIIEHHOM YPOBHE

COOTBETCTBYET OLIEHKE
«y/IOBJIETBOPUTE/THHO»
50-64% ot
MaKCUMaJILHOT O Oasia

COOTBETCTBYET OLIEHKE
«XO0pOolIo»
65-85% ot

MaKCUMaJILHOTO Oasiia

COOTBETCTBYET OLIEHKE
KOTJIMYHO»
86-100% ot

MaKCUMaJILHOTO 0asia

NAa-1yk»
dopMynupyeT B
paMKax IoCTaBJ/IeH-
HOM 11e/11 TIpoeKTa
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX
3ajau, obecrieurBa-
IOLUX ee I0CTHKe-
Hue. Onpepesnisier
O’KHJjaeMble pe3yJib-
TaThbl pelleHus
BbI/le/IeHHBIX 3a7ia4
Na-2yx-»
[IpoekTupyer pelie-
HYe KOHKPeTHO!
3a/jauy TIpOeKTa,
BbIOMpast ONITU-
MaJTbHBIN C110cob ee
peLIeHus], UCXO/Is U3
JIeMCTBYIOIINX
MPaBOBBIX HOPM U
MMEROLUXCS
pecypcoB 1
OrpaHUYeHU
N-3yx-> Pemaer
KOHKpeTHbIe 33Jau
TIpOeKTa 3asiB/eH-
HOTO KauecTBa U 3a
yCTaHOBJIEHHOE
BpeMsi
U-4yx., [TybnuuHo
Tpe/iCTaB/seT
pe3y/bTaThl pelile-
HUSI KOHKPETHOU
3a/jauy MpoeKTa

CTY[IeHT J€MOHCTPUPYET
3HaHKe TIPUHLIUTIA
paboThI U KOHCTPYKIIUN
M3MepUTeTbHBIX
nipubopoB, crocobeH
BbIOMpATh TUI
M3MepUTeTbHOT 0
niprbopa 1 MPOBOAUTE
V3MepeHus,
(opMynMpoBaTh B
paMKax TMOCTaB/IeHHON
1[eJTH COBOKYTTHOCTh
B3aMMOCBSI3aHHBIX 3371y,
obecrieunBaroLUX ee
JOCTWXKeHHe,
onpejieNnsiTh 0XKUAaeMblii
pe3yJIbTaT pellieHws,
TIPOEKTHUPOBATh PelleHre
KOHKDETHBIX 3a/1au,
pelaTh KOHKPeTHbIe
3aJjauu 3a
yCTaHOBJIEHHOE BpeMs,
yOJTMYHO TIPe/ICTaB/ISATh
pe3yJIbTaThl pelleHust
KOHKDETHOM 3a/lauy,
WCII0JIb30BaTh 3aKOHBI
eCTeCTBeHHOHAYUHBIX
JVICLIUTUTAH 17151 pelleHust
CTaH/IapTHBIX 3aJau B

CTy[IeHT TIOKa3bIBaeT
3HaHWe U IOHUMaHue
TIpMHIIUTIA paboThI U

KOHCTPYKIIUU
M3MepUTeTbHBIX
npubopoB, criocobeH ¢
JIOCTaTOYHO BbICOKOM
Jnonen
CaMOCTOSITe/TbHOCTH
BbIOMpATh TUI
M3MepUTeTbHOT O
niprbopa 1 MPOBOAUTE
V3MepeHus,
(hopMynMpoBaTh B
paMKax MocTaB/IeHHOM
1|eJId COBOKYTTHOCTb

B3aMMOCBSI3aHHBIX 3371y,
obecrieunBaroLUX ee

JIOCTIDKeHUe,
onpejieNnsiTh 0XKUAaeMblii
pe3y/bTaT pelleHus,

TIPOEKTHUPOBATh PelleHre
KOHKDETHBIX 3a/1ay,
pelaTh KOHKPeTHbIe

3aJjauu 3a
yCTaHOBJ/IeHHOE BpeMs,

MyOJTMYHO TIPe/ICTaB/ISATh

pe3yJIbTaThl peleHust
KOHKDETHOM 3a/lauy,

CTY[IeHT J€MOHCTPUPYET
riy00Koe 3HaHUe U
TIOHUMaHKe MTPUHIIUATIA
paboThI U KOHCTPYKILIUN
M3MepUTeTbHBIX
npubopoB, criocobeH ¢
BBICOKMM ypPOBHEM
CaMOCTOSITEIbHOCTH
BbIOMpATh TUI
M3MepUTeTbHOT 0
niprbopa 1 MPOBOAUTE
V3MepeHus,
(opMynMpoBaTh B
paMKax TOCTaBJ/IeHHON
1[eJTH COBOKYTTHOCTh
B3aMMOCBSI3aHHBIX 3371y,
obecrieunBaroLUX ee
JOCTWXKeHue,
onpejieNnsiTh 0XKUAaeMbli
pe3yJIbTaT pellieHws,
TIPOEKTHUPOBATh PelleHre
KOHKDETHBIX 3a/1ad,
pelaTh KOHKPeTHbIe
3aJjauu 3a
yCTaHOBJIEHHOE BpeMs,
MyOJTMYHO TIPe/ICTaB/ISATh
pe3yJIbTaThl peleHust
KOHKDETHOM 3a/lauy,
WCII0JIb30BaTh 3aKOHBI

Hnﬂ'lom-l COOTBETCTBUHU C UCIIO0/Ib30BaTh 3aKOHBI eCTeCTBeHHOHAYYHBIX
CIIO/Tb3yeT
OCHOBHDI 3AKOHI Harpas/IeHHOCTBI0 eCTeCTBeHHOHayYHbIX | AUCLMIUVIVH [JIS1 PelleHUst
eCTECTBEeHHOHAYHBI npoeccroHaNIbHON JVICLIMIUIVH [/IS1 pelleHysl | CTaHJapTHBIX 3a/au B
X AUCLIUIUINH /7151 JlesITe/IbHOCTH, CTaHZAPTHBIX 3a/ja4 B COOTBETCTBUU C
peIIeHns CTanAapT- y4acTBOBATh B COOTBETCTBUHU C HarpaB/IeHHOCTbIO
HBIX 3a/la‘l B COOT- SKCIIePUMEeHTaIbHBIX Harnpas/IeHHOCTHIO npodeccoHaIbHOM
BETCIBIH € HaDap- HCC/1eIOBaHUSAX rpoeccroHaNIbHON SITeJIbHOCTU
JIEHHOCTBIO TIpodec- A p d/IHO ASSTEILHOCTH,
CUOHAJTBHOI 3J/1eKTP00O0pYI0BaHUs JlesITe/IbHOCTH, y4acTBOBaTh B
JiesITeIbHOCTH y4acTBOBaTh B 9KCITIePUMEeHTa/IbHbIX
A-lonks SKCIIePUMEHTa/IbHBIX UCC/IeJOBAHUSX
YuactByert B
HCC/1eIOBaHUSIX 3/1eKTP00O0pYI0BaHUs
SKCIIEPUMEHTA/IBHBIX
UCC/IeJ0BAHUAX 3/1eKTP00O0pYI0BaHUs
3/1eKTpPo0O0pyZ0BaH
Hd " CpeiCTB
dBTOMATHU3allH
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Mopynb: Ilpubopsl cpaBHeHHsA. JJIEKTPOHHbIE, PeruCTpUpYyHOIHe W [U(POBbIe
npudopbI

3amura y1adboparopHsix pabdot (3/IP)

Bonpocbl 011 3aujumbl

1. TTouemy MOCTBI Ha3bIBatOT rprubopaMu cpaBHeHUs? VX 10CTOMHCTBA U HEJJOCTATKU.

2. KakoBO Ha3HaueHrWe MOCTOB IOCTOSIHHOI'O TOKA? Y CTPOMCTBO U TPUHLWII JeHMCTBUS
MOCTa [OCTOSIHHOI'O TOKa.

3. KakoBo yc/10BUe paBHOBeCHs MOCTa IIOCTOSTHHOTO ToKa? [IpuBeaute cxemy.

4. Ykaxure (opMyJly orpejeseH’s HEM3BeCTHOI'O COMPOTHB/IEHHS 10 MOCTOBOM CXeMe.
5. Kak MOKHO HerocpeACTBEHHO UM KOCBEHHO U3MEPUTh COTIPOTUBJIeHVEe?

6. B ueM pa3HMI]a aKTUBHOTO ¥ OMUYECKOI'0 CONPOTHBIIEHUN?

7. IlpuBeute XapakTepuCTHUKY MOCTa ITOCTOSHHOIO ToKa P333.

8. Kakue »31eMeHTbl 3/IeKTpUUECKOW Ilenud 00/1afjaloT aKTUBHBIM, WHJYKTHBHBIM,
€MKOCTHBIM COIPOTUB/IEHHEM?

9. Kakue wusMepuTesibHble MeXaHU3Mbl MOKHO MCIIO/Ib30BaTh B KaueCTBe HYJIEBOTO
yKasaTessi B MOCTOBOM CXeMe IOCTOSIHHOIO TOKa?

10. M3 wyero cknajpiBaeTCsi MOTPELIHOCTb U3MepeHUsi COINPOTHUB/IEHHWS MOCTOBBIM
MeTtozsoM? Kakue /iBe cxembl M3MePeHMs COTIPOTHBIIEHNs UMEIOTCs B Tipubope P333?

11. YCTpOKCTBO ¥ NPUHLIUII AeHMCTBUS MOCTA ITePEMEHHOr0 TOKaA.

12. ¥YctpoiictBo u npuHLun pabotel usmepuress RCL.

13. Kak npousBoguTcst 6amaHcupoBka usmeputesiss RCL?

14. Pe>xxuM v3mepeHusi CONPOTUB/IEHMH TPy oMol usmepurens RCL.

15. PexxuM r3mepeHus UHAYKTUBHOCTeH Ipy oMoy usmepurens RCL.

16. Pexxum r3mepeHust eMKocTel ripu romoiu usmepurens RCL.

17. Ha3HaueHMe, yCTPOMCTBO Y TIPUHLIUI [I€MCTBHUS 3/IEKTPOHHOIO OCLuiorpada.

18. KakoBbI yCTPONCTBO Y TIPUHLIUTI ZIeNCTBUS 3/IEKTPOHHOU TPYOKU?

19. Kak dopmupyeTtcsi curHaa pa3BepTKU Ha ocLjusiorpadge?

20. Uto Takoe HanpskeHue pa3BepTku? [lepuos pasBepTku?

21. YTo Ha3bIBaeTCs OCLUAI/IOTPAaMMOK?

22. UTo Ha3bIBaeTCs CUHXPOHHU3aLuen? Byibl CHHXpOHU3ALIUM.

23. UTo Ha3bIBaeTCs 371eKTPOHHOU MYIIKOW?

24. JlaTb onuvcaHue CTPYKTYpHOW cxembl ocipsiorpaga C1-83 ¢ mosicHeHHMeM KaxkJoro
Y3 3JIEMEHTOB CXeMBbI.

25. Onvcathb oprassl yrpaieHust ociusiorpagom C1-83.

26. Kak u3aMepuTth npu MOMOIIM ocLuiorpada HarpsbkeHue, 4acTOTy TOKa U pa3HOCTh
¢a3z?

27. UTOo Ha3bIBaeTCAd aMIUIMTYAHbIM 3HaueHWeM HanpsokeHusi? [leHWCTBYIOLIUM
3HayeHvem? CpeaHUM 3HauYeHueM?

28. KakoBo Ha3HaueHHe KaHasia Z ¥ Kakve YCTPOUMCTBa OH B ce0s1 BK/IIOUaeT?

29. KakoBo Ha3HaueHHe KaHa/a X 1 KaKHe YCTPOMCTBa OH B cebst BKIFOUaeT?

30. KakoBo Ha3HaueHHe KaHa/ia Y U KaKHe YCTPOMCTBa OH B cebsl BKIFOUaeT?

31. UTo Ha3bIBaeTCs AJMHOMN BOJTHBI?
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32. Tlouemy A/ pa3BepTKU HaMpsDKeHUs1 B OoCLU/IOrpadax UCIoJb3yeTcsl HarpsbkeHre
nunoo6pa3Hoi GopmMbI?

33. KakoBbl YC/JOBHSI TIOJNyUYeHUs HEMOJBIKHOTO M300pakeHHsT Ha JKpaHe
ocuuiorpadga?

KomnbrorepHoe TectupoBanue (TCk)

Bbibepume 00uH npasu/ibHblil 8apuaHm omeema u Haxcmume KHonky «/lanee»
B ocHOBe M0OCTa MOCTOSAHHOI'0 TOKA JIE)KUT:
+MarasuH COnpOTHB/IEHUIN
BcTpoeHHbIV UCTOUHUK MUTaHUS
MarasuH UHAYKTUBHOCTEM
["anmbBaHOMETp
Ji/is1 u3MepeHNsi Ma/IbIX CONPOTUB/IEHUNM UCIO0/Ib3yeTCsA CXeMa MOCTa:
JByX3aKuMHast
Tpex3akumHas
+UeTsIpex3a)kUMHas
MocT Masible CONpOTHB/IEHUS He U3MepsieT
MocT, conpoTuB/IeHNs KOTOPOTr0 BHINIO/IHEHbI B BH/Ié PbIUa)KHBIX MHOT'03HAYHbBIX
Mep 3JIeKTPUUYeCKHUX CONPOTUB/IeHUH, Ha3bIBaeTCA:
PeoxopaHbIM
+MarasvHHbIM
C6anaHCcHpOBaHHBIM
[JBOVHBIM
B kauecTBe yKa3aTeJisi pABHOBeCHs B MOCTaXxX MOCTOSIHHOT'0 TOKA MCIO/Ib3yeTCs:
MukpoamriiepmeTp
MunnmammnepmeTp
MunnuBosibTMETp
+I"asibBaHOMeETP
IIpubop, npejHa3HaYeHHbIH /|15l HENOCPe/CTBEHHOI'0 CPaBHEHHA H3MepsieMoiu
Be/IMUMHBI C BeJIMYUHOM, 3HaYeHHe KOTOPOH U3BeCTHO...
+I1pubop cpaBHeHUs
[Tpubop BeIpaBHUBAHUS
[Tpubop u3mMepeHus
[Tpubop yBenuueHus

Kakasi BeTBb MOCTa Ha3bIBaeTCA AUArOHA/ILIO MUTAHUA?
AB
+AC
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BD
BC
Kakasi BeTBb MOCTa Ha3bIBaeTCs U3MepuTe/lbHas AUaroHaab MocTa?

Y c/i0BueM paBHOBeCcHs 0JJUHAPHOr0 MOCTA MOCTOAHHOI0 TOKA SIB/ISIETCS:
+paBeHCTBO COMPOTHB/IEHUM MTPOTUBOJIEXKAILUX T1/IeY MOCTa

HepaBeHCTBO COMPOTHBJ/IEHUM TTPOTUBOJIEXKAIIUX T1/IeU MOCTa

TOX/1IeCTBO COTNPOTHBJIEHUM MTPOTHUBOJIEXKAILUX T1/1IeY MOCTa

COOTBETCTBUE COMPOTHB/IEHUM MPOTHUBOJIEXKAILUX T1/IeY MOCTa

dopmysia onpepeeHNsi HEM3BECTHOr0 CONMPOTHB/IEHUS 10 MOCTOBOM cXeme:

F, :’”li
+ "
R1 =R3=R2 +RW
Ix12=rlr3
rx = 12 r3/11

N3 yero ck1ajbIBaeTCs NOrPelIHOCTh U3MepeHUs CONPOTUB/IeHUA MOCTOBBIM
MeToA0M?

+HCI10/Ib30BaHMe MeTO/ja CPaBHEeHUsI, TOUHOCTb 3Ta/JIOHHBIX Pe3UCTOPOB, BbICOKAs
YYBCTBUTEJIbHOCTh ra/ibBAHOMETpPA

VICII0/Ib30BaHKe MeTO/la CPaBHEHUS

TOYHOCTb 3TaJIOHHBIX Pe3UCTOPOB

BBICOKAasi YyBCTBUTE/ILHOCTD rajlbBAHOMETPA

Jl/1s1 yero npeaHasHaueHb! 3a)KMMbI +b MocTa nocrosiHHoro Toka P333?

& By 8 g, 2
js
n/m
—7 1 x1000 x100
l ® @
3 GanaHc
—F —J 3 —T—13
ouT SHH oM MB IIB

+ 07151 MMprucoeAMHEHA BHEIIIHET O NCTOYHHKA ITMTAdHUA
AJIA TIpUCOeJMHEHNMA BHEIITHETr'0 HY/IEBOT'O MHAWMKATOPA
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[/151 TIDOBEPKU COTIPOTUB/IEHUS CXeMbl MOCTa
J/151 TIDOBEPKU COTPOTUB/IEHU 10 cxeMaM Bapisesi, Myppest 1 acMuMMeTpyUu POBO/,0B
J/11 yero npeaHasHauyeHb! 3a)XKMMbI I' MocTa nocrossnHoro roxka P333?

K ‘3;\1 g grg

@ e

@
L o1 X1000 x100
—a

| = © @

x10 x1
—@3 GamaHc
—Fa e ] |  e— ——
MmIT 3HI IIM MB IIB

JJ/1S1 TIPUCOEeIMHEHNYS] BHELIIHer0 UCTOYHMKA NTUTaHUs

+ /7151 TIPUCOeJUHEHNS] BHELIIHero Hy/IeBOro UHAUKaTopa

[/151 TIDOBEPKU COTIPOTUBJ/IEHUS CXeMbl MOCTa

J/151 TIDOBEPKHU COTPOTUBJ/IEHU 10 cxeMaM Bapisess, Myppest 1 acMuMMeTpyUu POBO/,0B
J/1s1 yero npegHasHaueHs! 3a)kMMbl M 1 K MocTa nnocrosinHoro Toka P333?

2. z, g g8
ﬂh ©
nm
—a 1 x1000 x100
- @ @
R = x10 x1
—ﬁ,\ Gananc
— 4 —e3
MIHT 3HH IIM MB IIB

JJ/1S1 TIPUCOEeIMHEHNYS] BHELIIHer0 UCTOYHMKA NTUTaHUs
[J/151 TIPUCOe/IMHEHNS] BHELIIHero HyJIeBOro UHAMKaTopa

+ /17151 TIPOBEPKHX COIPOTUBJIEHUS CXeMbl MOCTa

J/151 TIDOBEPKHU COTPOTUB/IEHU 10 cxeMaM Bapisesi, Myppest 1 acuMMeTpyUu POBO/0B
/11 yero npeaHasHavyeHbI 3a)XKMMbI Rx MocTa nocrossHHoro roxka P333?

z, 2y 9 g, 2
ﬂs
wm @
— 1 x1000 x100
" @&
- Gananc
2 4  m— ) —  —— —
ouT SHH IIM MB IIB

[T TIPUCOeJVMHEeHWs BHELLHer0 UCTOUHUKA TTUTaHUS
[T TIPUCOeJMHEeHWs BHEIIHero HyJ1eBOro UHAYKaTopa

JlJIS TIPOBEPKU COTIPOTUB/IEHUS CXeMbl MOCTA

+/1/1s1 TIPOBEPKU COTPOTUB/IeHUS 10 cxeMaM Bapsiesi, Myppesi U acCUMMeTpUU IIPOBO/ OB
B Kakux JTUHUAX MOCT MOCTOAHHOI0 ToKa P333 mo3BosisieT onpejae/iuTs MeCTO
MOBpeX/eHUus Kabesa mocpeacTBoM netyiu Bapies?

+B IMHUSIX C MaJ/IbIM COOCTBEHHBIM COTIPOTHUBIEHHUEM

B IMHUSIX C OO/BIIIMM COOCTBEHHBIM COTIPOTUB/IEHUEM

B MUHUSX 0e3 COMpOTUBIEHUS

HeJlb3s1 OIpeie/IMTh MeCTO MOBPEeXIAeHUs

B Kakux TUHUAX MOCT MOCTOAHHOI0 ToKa P333 mo3BosisieT onpejae/iuTs MeCTO
MOBpeX/eHUus1 Kabesisa mocpeAcTBOM netiu Myppes?

B JIMHUSIX C MaJIbIM COOCTBEHHBIM COTIPOTUBIEHUEM
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+B TMHUSAX C OOMBIINM COOCTBEHHBIM COTIPOTUB/IEHUEM
HeJIb3$1 OTpeIe/IUTh MECTO MOBPEeXK/eHUS

B MUHUSX 0e3 COMpOTUBIEHUS

Ko/mmuecTBO niiey B IBOMHOM MOCTe PaBHO...
YeTbipem

+1IIectu

Bocemu

Hecatu

Y c/i0BHe paBHOBeCHs 0JHHAPHOT0 MOCTA MOCTOSTHHOT0 TOKA: e
+ RRy = R)R,

R,R, =RR,

RR, =R,R,

RR, =R,R,

Ks1acc TOUHOCTH M3MepHUTeTbHOr0 MOCTa yCTaHAB/IMBAeTCs NOo:
+OTHOCHTEIBHOU MOrPEeIHOCTH

[IprBeieHHOV OTHOCUTE/TBHOU MOTPELHOCTH

ABCOMIOTHOM MOTPeLHOCTH

HopMrpoBaHHOM MOrPelIHOCTH

JIBOVHBbIE MOCTBI IOCTOSIHHOT'0 TOKA MPUMEHSIIOT /sl U3MepeHus:
MarbIx ¥ CpeJHUX CONPOTHB/IEHUN

CpefHUX CONPOTUB/IEHUN

BonbLIMX M CpeJHUX COMPOTUBIEHUN

+MavibIX CONpPOTUB/IEHUN

OnpejesieHre MecTa MOBPEXX/[eHUsI Ka0e/TbHOM THHUM 00/IbIIO0N NMPOTSHKEHHOCTH
MPH MOMOIIHA MOCTa MOCTOSIHHOT'0 TOKA OMpe/e/sieTcs:

ITo netsie Myppes

+I1o netsie Bapnes

MeTon0M KOMIIEHCALUU

B HepaBHOBeCHOM pexume
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Tab6auna 5 — Kpurepuu oreHKu cpopMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kopg u
HavMeHOBaHue
VH/JUKaTopa
JOCTHKEHUs
KOMITeTEeHLIUN
(uactn
KOMITeTeHL1H)

Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU

(4acTv KOMNOETeHIMH)

Ha 6a30BOM ypOBHE

Ha TTOBLIIIIEHHOM YPOBHE

COOTBETCTBYET OLIEHKE
«y/IOBJIETBOPUTE/THHO»
50-64% ot
MaKCUMaJILHOT O Oasia

COOTBETCTBYET OLIEHKE
«XO0pOolIo»
65-85% ot

MaKCUMaJILHOTO Oasiia

COOTBETCTBYET OLIEHKE
KOTJIMYHO»
86-100% ot

MaKCUMaJILHOTO 0asia

NO-1yk-
dopMynupyeT B
paMKax IoCTaBJ/IeH-
HOM 11e/11 TIpoeKTa
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX
3ajau, obecrieurBa-
IOLUX ee I0CTHKe-
Hue. Onpepesnisier
O’KHJjaeMble pe3yJib-
TaThbl pelleHus
BbI/le/IeHHBIX 3a7ia4
Na-2yx-»
[IpoekTupyer pelie-
HYe KOHKPeTHO!
3a/jauy TIpOeKTa,
BbIOMpast ONITU-
MaJTbHBIN C110cob ee
peLIeHus], UCXO/Is U3
JIeMCTBYIOIINX
MPaBOBBIX HOPM U
MMEROLUXCS
pecypcoB 1
OrpaHUYeHU
N-3yx-> Pemaer
KOHKpPETHBIE 33/1a4
TIpOeKTa 3asiB/eH-
HOTO KauecTBa U 3a
yCTaHOBJIEHHOE
BpeMsi
U-4yx., [TybnuuHo
Tpe/iCTaB/seT
pe3y/bTaThl pelile-
HUSI KOHKPETHOU
3a/jauy MpoeKTa

CTY[IeHT J€MOHCTPUPYET
3HaHKe TIPUHLIUTIA
paboThI U KOHCTPYKIIUN
npubopoOB CpaBHEHMUS,
L{M(POBBIX U
3/IeKTPOHHBIX
PErvCTPUPYIOLIUX U
M3MepUTeTbHBIX
nipubopoB, crocobeH
TIPOBOJUTH U3MEPEHUsT
TIpY MOMOLLY IPUOOPOB
CpaBHeHWUS,
aHa/IM3UPOBaTh
OCLI/IIOTPaMMBI,
(opMynMpoBaTh B
paMKax TOCTaB/IeHHON
1[eJTH COBOKYTTHOCTh
B3aMMOCBSI3aHHBIX 3371y,
obecrieunBaroLUX ee
JOCTWXKeHHe,
onpejieNnsiTh 0XKUAaeMbli
pe3yJIbTaT pelleHws,
TIPOEKTHUPOBATh PelleHre
KOHKDETHBIX 3a/1au,
pelaTh KOHKPeTHbIe
3aJjauu 3a
yCTaHOBJIEHHOE BpeMs,
yOJTMYHO TIPe/ICTaB/ISATh
pe3yJIbTaThl pelleHust
KOHKDETHOM 3a/lauy,
WCII0JIb30BaTh 3aKOHBI
eCTeCTBeHHOHAYUHBIX

CTy[IeHT TIOKa3bIBaeT
3HaHWe U TIOHUMaHue
TIpUHIUIIA paboThI U

KOHCTPYKIIUM TIpUO0pOB
CpaBHeHUsI, IUPPOBLIX U
3/IeKTPOHHBIX
PErvCTPUPYIOLIUX U
M3MepUTeTbHBIX
npubopoB, criocobeH ¢
JIOCTaTOYHO BbICOKOM
Jnonen
CaMOCTOSITe/TbHOCTH
TIPOBOJUTH U3MEPEHUsT
TIpY MOMOILY IPUOOPOB
CpaBHeHWUs,
aHaJIM3UPOBaTh
OCLIUJIJIOT PaMMEBl,
(hopMynMpoBaTh B
paMKax TOCTaB/IeHHON
1|eJId COBOKYTTHOCTb

B3aMMOCBSI3aHHBIX 3a/1aY,
obecrieunBaroLUX ee

JOCTUXKeHHe,
onpejieNnsiTh 0>XKUAaeMblii
pe3y/bTaT pelleHus,

TIPOEKTHUPOBATh PelleHre
KOHKDETHBIX 3a/1au,
pelaTh KOHKPeTHbIe

3aJjauu 3a
yCTaHOBJ/IeHHOe BpeMs,

MyOJTMYHO TIPe/ICTaB/ISATh

pe3yJIbTaThl pelleHus

CTY[IeHT J€MOHCTPUPYET
r1iyb0Koe 3HaHUe U
TIOHUMaHKe TTPUHIIUTIA
paboThI U KOHCTPYKIIUH
npuboOpoOB CpaBHEHMUS,
L{M(POBBIX U
3/IeKTPOHHBIX
PErvCTPUPYIOLIUX U
M3MepUTeTbHBIX
npubopoB, crocobeH ¢
BBICOKMM yYpPOBHEM
CaMOCTOSITEIEHOCTH
TIPOBOJUTH U3MEPEHUsT
TIpY MOMOILY IPUOOPOB
CpaBHeHWUS,
aHa/IM3UPOBaTh
OCLIWJIIOTPaMMBI,
(hopMynMpoBaTh B
paMKax TOCTaB/IeHHON
1[eJTH COBOKYTTHOCTh
B3aMMOCBSI3aHHBIX 3371y,
obecrieunBaroLUX ee
JOCTXKeHue,
onpejieNnsiTh 0>XKUAaeMbli
pe3yJIbTaT pellieHws,
TIPOEKTHUPOBATh PelleHre
KOHKDETHBIX 3a/1ad,
pelaTh KOHKPeTHbIe
3aJjauu 3a
yCTaHOBJIEHHOE BpeMs,
MyOJTMYHO TIPe/ICTaB/ISATh
pe3yJIbTaThl pelleHust

NO-1omk-1 JUCLIUAIIUH [1J1 PelleHus KOHKDETHOM 3a/jauu, KOHKPETHOM 3a/jauu,
Hcronb3yeT CTaHJapTHBIX 3a/1a4 B HCII0JIb30BaTh 3aKOHBI HCII0J/Ib30BaTh 3aKOHBI
OCHOBHbBIE 3aKOHBI COOTBETCTBHHU C €CTeCTBEHHOHaYUYHbIX €CTeCTBEHHOHAaYUYHbIX
€CTeCTBEHHOHAY IHBI HAaIrpaB/IeHHOCTbIO JUCLIMIUINH [JIS pellieHus | AUCLIUIVINH [JI pelleHus
X AMCLIAIUINH /151 rpohecCUOHaTbHOMN CTaH/JAPTHBIX 3a7lau B CTaH/JAPTHBIX 3a7iau B
PEILEHMA CTaHAApT- JlesATe/IbHOCTH, COOTBETCTBUU C COOTBETCTBUU C
HBIX 3aAdd B COOT- y4acTBOBATh B Harpas/IeHHOCTLIO Harpas/IeHHOCTbIO
BeTCTBHUU C HallpaB- o o
JTeHHOCTBIO TIpochec- 9KCIIepUMEeHTa/IbHBIX npoeccroHaNIbHON npoeccroHaNIbHON
CHOHAILHOM HCCJIelOBaHUAX JlesATe/IbHOCTH, JlesATe/IbHOCTH,
IeSITe/IbHOCTH 3/1eKTP00O0pYI0BaHUs y4acTBOBATh B y4aCTBOBAaThb B
NO-1onks 9KCIIepUMeHTa/IbHBIX 3KCIIeprMeHTaTbHbIX
YuacTByer B HCCJIelOBaHUAX UCCJIelOBaHUAX
5KCIIepUMEeHTaIbHbIX 3/1eKTP00O0pYI0BaHUs 3/1eKTP00O0pYI0BaHUs
UCCIIe[lOBaHUSIX
3/1eKTpPo0O0pyZ0BaH
Hd " CpeiCTB
dBTOMATHU3allH
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Moayasb: MacmrabHbie U3MepuTe/lbHbIe npeodpa3oBaTe/In. CpeacTBa
pery/JiMpoBaHus MapaMeTPoOB U3MepHUTe/IbHBIX Hemnei

3amura y1adboparopHsix pabdot (3/IP)

Bonpocbl 011 3aujumbl

1. Ins1 yero npeHa3HaueHbl U3MepUTeIbHbIE TPaHC(OPMATOPbl TOKA U HalpsHKeHUs ?

2. KakoBbI yCTPOMCTBO M NPUHLIUI JeMCTBUS TpaHC(OpMaTopa HarpsoKeHUs ?

3. KakoBbI yCTpOMCTBO M NPUHLIUI JIeMCTBUS TpaHC(opmMaTopa Toka?

4. KakoBbl TpeOoBaHUs TeXHHWKU 0e30MaCHOCTU TMPH WU3MEpPEeHUsiX C HCII0/Ib30BaHHUEM
TpPaHC(OPMAaTOPOB TOKA?

5. Kak yuuTbIBatoTCs [leliCTBUTe/IbHbIE TT0Ka3aHusl MpUO0opoB, BKItOUueHHbIX uepe3 TH u
TT?

6. Kakue mpubopsl MOXKHO TTOAK/IHOYATh K BTOpUUHbIM 0OMoTKam TH u TT?

7. Kak mpon3BoguTCsl pa3MeTKa 3aKMMOB U3MepUTEIbHOr0 TpaHCc(opMaTopa Toka?

KomnbrorepHoe TectupoBanue (TCk)

Bbibepume 0OuH npasu/ibHblil 6apuaHm omeema u Haxcmume KHonky «/lanee»
Jiisi ©3MepeHusi CONPOTHUB/IEHUs ePBHYHOM 00MOTKH TpaHcdopmaTopa ToKa npu
IIOMOII[M MOCTA MOCTOSIHHOI0 TOKa 00MOTKY C/IeflyeT MO/K/II0UHTh K MOCTY:
[To ABYXTIpOBOJHOM CXeme

+I10 yeTbIpeXTIPOBOJAHOU CXeMe

Cxema MOAK/IIOUeHHs] He UMeeT 3HaueHUst

[laHHOe COoTpOTHB/IEHHE MOCTOM HM3MepUTh HeJlb3sl

Jiisi 6e30macHOro u3MepeHHus HanpsDKeHUsl UCI0/Ib3yeTCs:
+TpaHcgopmMaTop HarnpsKeHust

CusioBoli TpaHcdopMartop

ABTOTpaHcdopmatop

[TepeMeHHBII pe3nCTOpP, BKIFOUEHHBIN MapasienbHO

Mo>KHO /I pa3MbIKaTh BTOPUYHYI0 00MOTKY TpaHcdopMaTopa Toka?
MoxHo

Hesnb3s

Mo>kHO Ha KOPOTKOe Bpems

+MoyKHO, ec/ii 3aKopoueHa BTOpUUHasi 00MOTKa

OOMOTKM HM31Iero HanpsuKeHUsi TpaHcGopMaTopa HanpsHKeHUs PacCYNTHIBAIOTCA
Ha...

+100 B

220 B

50B

5B

BropuuHasi 00MoTKa TpaHc(opMaTopa TOKa pacCuMTaHa Ha...

10 A

20 A

2A

+5A
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XapakTepHoil 0c00eHHOCTBI0 TPaHCopMaTOpa HaNPsHKeHHUs SIB/IAETCS:
Marioe conpoTuB/ieHre TTPUOOPOB, BKIHOYaeMbIX BO BTOPUUHYIO LieTTh
+Bosiblioe conpoTHBIieHKe TPUOOPOB, BKIHOYaeMbIX BO BTOPUUHYIO LieTlh
Masioe conpoTHB/IeHWe IEPBUYHOM LieTr

Bonbiioe conpoTuB/ieHre epBUYHOM LieTn

TpancdopmaTop ToKa € NojMarHUYUBaHNEM Ha3bIBAeTCH:
Pa3penureibHbIM

+KoMIieHCHpOBaHHBIM

[TapameTpuyeckum

CunoBbeiM

Kos¢duiuenr rpancdopmanyu TpaHcdopmaropa Toka onpejesisiercs mno

dopmyne:

_D

I

Kakue TpaHc¢gopMaTopbl UCNIO/Ib3YHTCS AJIA MATAHMS /1eKTPOIHepruei ObITOBBIX
norpeduresnei?

+CUJI0BbIE

H3MEepUTEeTbHbIN

CBapOyYHbIe

TpancdopmaTop ToKa € NoJjMarHUYUMBaHNEM Ha3bIBAeTCH:
Pa3penure/ibHbIM

+KoMIieHCHpOBaHHBIM

[TapameTpuyeckum

CunoBbeiM

HoMmuHanbHOe BTOPHUUHOE HanpshKeHue H3MepHuTe/IbHOro Tpancgopmaropa
HanpspKeHUs COCTaBJIseT...

Ki

Uzuon =24 B
+U2uow = 100 B
Uzwon =220 B
Uzwon = 380 B

Bbibepume HeCcKOAbKO Npasu/ibHbIX 0MBemoas U Haxcmume KHONKy «/lanee»
K u3mepuTe/bHBIM TpaHcopMaTopaM OTHOCATCS:
+Tpancdopmaropsl Toka (50%)
TpaHchopMaTopbl UaCTOTHI
TpaHchopmMaTopbl MOILIHOCTH
+Tpancdopmaropsl HanipskeHUs (50%)
TpancdopmaTop Toka c nogMarHMYUBaHHEM He Ha3bIBAaeTCs:
+PasnenurensHbiM (33%)
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KomneHcupoBaHHbIM

+[TapameTtpuueckum (33%)

+CunoBbiM (33%)

Kos¢duiuent rpancdopmanuu TpaicdopmaTopa ToKa He OnpeesisieTcs mo

dopmyne:

Ki= m
+ w2 (33%)
Ki= w2
+ Wl (33%)
Ki= il
12
Ki= Q

+ Il (33%)

V3mepuTenbHbIe K€M MPeACTaB/ISIT CO00M:

TpaHcgopmaTop HarnpsKeHust

+TpaHcdopmaTtop ToKa

Pa3penurenbHbId TpaHC(OPMATOP

[poccesnb

Kakue TpancdopMaTopbl He HCIO/Ib3YIOTCA /I MATAHUSA 3/IeKTPOIHEpPruei
OBITOBBIX MIOTpeOuTE/MeH?

CUJIOBbIE

+u3mepuTenbHbIN (50%)

+cBapounble (50%)

Kakue TpancopMaTopbl He HCIO/Ib3YHOTCA /1A MATAHUSA 3/IeKTPOIHEpPruei
OBITOBBIX MIOTpeOHuTE/MeH?

CUJIOBbIE

+u3mepuTenbHbIi (50%)

+cBapouHble (50%)

XapakTepHoil 0c00eHHOCTBI0 TPaHC¢opMaTopa HaNpsHKeHUs1 He SIBJISIeTCHA:
+MaJioe corpoTHuB/ieHHe TPUOOPOB, BK/IHOUaeMbIX BO BTOPUUHYIO Lierb (33%)
Bosnbliioe corpoTuBieHre MpUOOPOB, BK/IFOUaeMbIX BO BTOPUUYHYIO I1eTTh

+Mavrioe conpoTrB/ieHUe TlepBUYHOM 1ienu (33%)

+bBosbiioe conpoTrBieHue TiepBUYHOM 1ienu (33%)

Kakue mpu0opsI He HCIIO/TB3YeTCsI AJIsi 0€30IaCHOT0 W3MepeHUsl HalpsHKeHHsI:
TpaHcgopmaTop HarnpsKeHust

+CunoBoi TpaHchopmaTop (33%)

+ABToTpaHcdopmaTtop (33%)

+[IepeMeHHBIN pe3uCTOp, BKIOUEHHBIN napasiensHo (33%)
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Tab6suna 6 — Kpurepuu oreHKu copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kog u Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHue (yacTu KOMIIETEHLMN)
WHUKaTopa Ha 6a30BOM ypOBHe Ha [OBBILLIEHHOM YPOBHe
AOCTHXXEHMA COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHLIUN «y[OBJIETBOPUTEILHO» «XOPOLLIO» «OTJIMYHO»
(vacTu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIUH) MaKCUMaJibHOro 6asia MaKCUMaJibHOro 6asia MaKCUMaJibHOro 6asia
NO-1yk- CTYZeHT JeMOHCTpUpYyeT CTYZIeHT I10Ka3bIBaeT CTYZeHT JeMOHCTpUpYyeT
dopmynupyer B 3HaHUe MpUHIUIA 3HaHUe U [TOHUMaHue ryiybokoe 3HaHUe U

paMKax IoCTaB/IeH-
HOM 11e/11 TIpoeKTa
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX
3ajau, obecrieurBa-
IOLUX ee I0CTHKe-
Hue. Onpepesnisier
O’KHJjaeMble pe3yJib-
TaThbl pelleHus
BbI/le/IeHHBIX 3a7ia4
Na-2yx-»
[IpoekTupyer pelie-
HYe KOHKPeTHO!
3a7lauM MPOeKTa,
BbIOMpast ONITU-
MaJTbHBIN C110cob ee
peLIeHus], UCXO/Is U3
JIeMCTBYIOIINX
MPaBOBBIX HOPM U
MMEROLUXCS
pecypcoB 1
OrpaHAYeHUN
N-3yx-> Pemaer
KOHKpeTHbIe 33Jau
TIpOeKTa 3asiB/eH-
HOTO KauecTBa U 3a
yCTaHOBJIEHHOE
BpeMsi
U-4yx., [TybnuuHo
TIpeJCTaBIIsieT
pe3y/bTaThl pelle-
HUSI KOHKPETHOU
3a7iauM MpoeKTa
N-1onk-1
Ucnonb3yer
OCHOBHBIE 3aKOHbI
€CTeCTBeHHOHAYYHbI
X TUCLMTUIAH [Jis1

paboThl, METOIOB
pacueTa U CriocoboB
TIpUMeHEeHHUSI
MacITabHbIX
M3MepUTeTbHBIX
nipeobpa3oBaresnei,
crioco0eH BbIOMpATh,
PaCCUUTHIBATh U
TIPUMEHSITh LIYHTBI,
J100aBOYHBIE
COTIPOTHBJIEHUS U
M3MepuTe/bHbIE
TpaHC(OpPMaTopsl,
(opMynMpoBaTh B
paMKax MocTaB/IeHHOM
1|eJId COBOKYTTHOCTb
B3aMMOCBSI3aHHBIX 3371y,
obecrieunBaroLUX ee
JIOCTIDKeHUe,
onpejieNnsiTh 0>XKUAaeMblii
pe3y/bTaT pelleHus,
TIPOEKTHUPOBATh PelleHre
KOHKDETHBIX 3a/1au,
pelaTh KOHKPeTHbIe
3aJjauu 3a
yCTaHOBJ/IeHHOE BpeMs,
MyOJTMYHO TIPe/ICTaB/ISATh
pe3yJIbTaThl pelleHust
KOHKDETHOM 3a/lauy,
WCTI0/Ib30BaTh 3aKOHbI
eCTeCTBeHHOHAYUHBIX
JVICLIUTUTAH 17151 pelleHust
CTaH/IapTHBIX 3aJau B
COOTBETCTBUH C

MIpUHLUIIA paboThI,
MeTO/IOB pacuera u
Croco60B MpUMeHeHUs
MacITabHbIX
M3MepUTe/TbHbIX
nipeobpa3oBaresnei,
crioco0eH C J0CTaTOuHO
BBICOKOM fi0Jiei
CaMOCTOSITe/TbHOCTH
BbIOMpATh, paCCUMTHIBATh
Y TIPUMEHSITD IIYHTHI,
J100aBOYHBIE
COTIPOTUBJIEHUS U
M3MepUTesbHbIe
TpaHC(OpPMaTopsl,
(hopMynMpoBaTh B
paMKax MocTaB/IeHHOM
1|eJId COBOKYTTHOCTb
B3alMOCBSI3aHHbIX 33/]auy,
obecrieunBaroLUX ee
JIOCTIDKeHUe,
onpejieNnsiTh 0>XKUAaeMblii
pe3y/bTaT pelleHus,
TIPOEKTUPOBATh pellieHne
KOHKDEeTHBIX 3a/lay,
pellaTb KOHKpPEeTHbIe
3aJjauu 3a
yCTaHOBJ/IeHHOe BpeMs,
nyO/IMYHO TIpe/iCTaB/STh
pe3y/bTaThl peleHus
KOHKDeTHOM 3ajjaui,
WCTI0/Ib30BaTh 3aKOHbI
eCcTeCTBeHHOHAYYHbIX
JUCLIATIIVH JJ151 pellleHust

TIOHUMaHKe TTPUHIIUTIA
paboThbl, METOIOB
pacueTa U CriocoboB
TIPUMEHEeHHSI
MacCIITabHBIX
M3MepUTeTbHBIX
nipeobpa3oBaresnei,
criocobeH € BBICOKUM
yPOBHEM
CaMOCTOSITe/TbHOCTH
BbIOMpaTh, PAaCCUNTHIBATH
Y TIPUMEHSITD IITYHTBI,
J106aBOYHBIE
COTIPOTHBJIEHUS U
M3MepUTe/bHbIe
TpaHC(OpPMaTopsl,
(opMynMpoBaTh B
paMKax MoCcTaB/IeHHOM
L|eJId COBOKYTTHOCTb
B3aMMOCBSI3aHHBIX 3371y,
obecrieunBaroLUX ee
JIOCTIDKeHUe,
onpejieNnsiTh 0XKUAaeMbli
pe3y/bTaT pelleHus,
TIPOEKTHUPOBATh PelleHre
KOHKDETHBIX 3a/1au,
pelaTh KOHKPeTHbIe
3aJjauu 3a
yCTaHOBJ/IeHHOe BpeMs,
MyOJTMYHO TIPe/ICTaB/ISATh
pe3yJIbTaThl pelleHust
KOHKDETHOM 3a/lauy,
WCTI0/Ib30BaTh 3aKOHbI
€CTeCTBeHHOHAYUHBIX

HallpaB/IEHHOCTBIO CTAHJAAPTHLIX 3d/id4 B AUCHOUIIIVH OJ1d pellneHuns
pelieHnsa CTaHAapT- 3
HBIX 3a/1au B COOT HpO(i)ECCI/IOHaJILHOI/I COOTBETCTBUHU C CTAHJAAPTHLBIX 3d/id4 B
BETCTBUM C HalpaB- AedaTe/JIbHOCTH, HaHpaBJIEHHOCTLIOU COOTBETCTBUU C
JIeHHOCTBIO Hpod)ec— Y4daCTBOBAThL B HpO(i)eCCI/IOHaJILHOI/I HaHpaBJIEHHOCTLIOU
CUOHA/IbHOM SKCIMIepUMEHTA/IbHBIX AedaTe/JIbHOCTH, HpO(i)ECCI/IOHaJILHOI/I
JleTe/IbHOCTU HncCcinegoBaHUAX Y4aCTBOBAThL B AedaTe/JIbHOCTH,
H,Z[‘lol'[K-S BHEKTPOO6OPyAOBaHI/IH SKCIMepUMEHTA/IbHBIX Y4aCTBOBAThL B
y‘-IaCTBYET B HncciaegoBaHUAX SKCIMepUMEHTA/IbHBIX
9KCIIepuMeHTa/IbHbIX BHEKTPOO6OPyAOBaHI/IH HncCcinegoBaHUAX
nccie0BaHMsX BHEKTPOO6OPyAOBaHI/IH
BHEKTPOO6OPY,Z[OB3H
Hd " CpeiCTB
dBTOMATHU3allH
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Mopyib: I3MepeHue 3/IeKTPHUYeCKHX BeJIMYUH
3amura y1adboparopHsix pabdot (3/IP)

Bonpocbl 011 3aujumbl

1. IlpyHLMIT €UCTBYUS MErOMMeTpa.

2. [louemy conpoTuB/IeHWe U30/SLUA MErOMMeTPOM H3MEepSIIOT TOJBbKO IPU CHATOM
HarnpsyKeHUu?

3. [Touemy 1pu M3MepeHUM COTIPOTHB/IEHUS U30/ISILUU KabebHON TMHUM MeroMMeTpOM
OTCUeT [0Ka3aHWM JlesiaeTcsi He Ccpa3sy, a yepe3 HeKOTOpOe Bpemsi?

4. Tlouemy TO/[BMKHasi YaCTb MeroMMeTpa HaxXOAWUTCsS B TOJOXKeHUU Oe3pas3ihnyHoro
paBHOBecCUs?

5. OnuirTe paboTy MeroMmmeTpa MpH Tapasuie/bHOM U Moc/e/JoBaTe/IbHOM cxeme.

6. KakoBO MMHMMa/IbHO JOMYCTUMO€e COIPOTUB/IEHVE M30/ISILMU B 3JIeKTPOYCTaHOBKAX
no 1000 B?

7. Kak paboTaeT cxema yMHO>KeHUS HarpspkKeHUsi MeroMmeTpa?

8. KakoBbl yCTPOMCTBO W TIPUHLIAIT JeUCTBUS TIPUOOPOB 3/IeKTPOJAMHAMHUYECKOW U
dheppoiUHaMHUUYECKOU CUCTEM?

9. Kakas Harpyska Ha3sblBaeTCsi: CMMMETPUYHOW, HECHUMMETPUYHOU, pPaBHOMEDHOW,
oiHO(a3HOo?

10. Kak u3mepsieTcsi MOIL[HOCTb B OZiHO(A3HOM 1ieru?

11. Kak u3MepuTh MOIIIHOCTh CUMMETPHUYHOM Tpex(a3HOoW Harpy3Kku?

12. Kak u3MepuTh MOLLIHOCTb [P HeJOCTYITHOM HYJIeBOM TOUKe?

13. C kKakou Lje/ibto psAloM C BATTMETPOM BKJIFOUAIOT aMIiepMeTpP U BOJIbTMETD?

14. Kak u3MepuTh MOIIIHOCTb HECUMMETPUUHOM Tpex(a3HOou Harpy3ku?

15. OnuiuMTe yCTPOMCTBO [IBYX- M TpeX3/eMeHTHbIX BaTTMETPOB, YKa)kKUTe 00/1aCTb UX
TIPUMEHEeHMUS.

16. Kakumu ripubopamu M3MepsieTcsl peaKTHBHasi MOIIHOCTh B TpeX(a3HbIX LIersix?

17. Kakoe HeoOxoAumoe yC/IOBHE [OJ/KHO BBITIOJHSTHCS [/ M3MepeHUs] peaKTHUBHOM
MOIL{HOCTH OOBIUHBIM BaTTMETPOM?

18. Kak omnpeje/nisieTcs oc/ie/loBaTe/IbHOCTh uepeoBaHus ¢a3?

19. Kak oripeziensieTcs LjeHa JejieHUsi BaTTMeTpa’?

20. VI3mepeHrie peakKTUBHOM MOIIIHOCTHU B Tpex(a3HbIX HECUMMETPHUUHBIX LIersiX.

21. Crioco6nI M3MepeHHs PeaKTUBHOM MOIITHOCTU B Tpexda3HbIX HensX. JloCTOMHCTBA U
HEeJI0OCTaTKM KaXkKIoro criocoba.

22. YcrpoucTtBo BapMeTpa. loCTOMHCTBA Y HeJOCTaTKHU.

23. Kakue corpoTuB/IeHUs Ha3bIBalOTCS MajibiIMU, CPeJHUMHU, OOJIBIITUMU?

24. B yeM 3ak/irouaeTcs MeTOJ/, aMrepMeTrpa-BojibTMeTpa? Kakuve Be cxeMbl U3MepeHUus
CYLL[eCTBYIOT?

25. Kakue TtpeboBaHUSI TIPeBSBSIOTCS K UW3MepUTeIbHbIM TpUbOpaM, KOTOpbIe
VICTIO/Ib3YFOTCS TIPU [JAHHOM MeTO/ie U3MepeHus?

26. U3 vyero cCkjiaApiBaeTCss IIOTPeIIHOCTb U3MepeHusi MeTOJ0M amIlepmeTpa-
BOJIbTMeTpa?

27. B ueM 3ak/irouyaeTcs MeTo, O4HOro BoJibTMeTpa? Ero JoCTOMHCTBA U HEJOCTAaTKU?
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28. MOXHO /11 U3MEepUThb COIPOTHBIIEHYE TIPU ITIOMOLLY OHOI'0 amIiepMeTpa?
29. TIpubopsl KakoW CHUCTEMBI MOTYT WCIOb30BaThCS TOJILKO B IIEMsSX IOCTOSHHOTO
TOKa?

KomnbrorepHoe TectupoBanue (TCk)

Bbibepume 00uH npasu/ibHblil BapuaHm omeema u Haxcmume KHonky «/lanee»
OmMMeTp mipeAcTaB/iseT co00ii 0Trpa)yipOBaHHbIN B eAMHUIIAX U3MepeHus
COIPOTUBJ/ICHUH. ..

MunnuBosibTMETp

["anmbBaHOMETp

+MukpoamnepmeTp

MunnuammniepmeTp

UTo AB/IAETCA NCTOYHUKOM HAMPsKeHUA U3MepeHusl B MeXaHHueCKOM
Merommertpe?

PYUYHOM reHepaTop

BCTPOEHHBIN UCTOYHUK MMUTAHUS

+BHELIHWUM UCTOUHUK MTUTaHUS

rajbBaHOMeTp

YTo Takoe 00beMHOe CONMPOTHB/IeHHE H30/ISALNU?

5TO OTHOLLIEHVe TIPUJI0’KEHHOI'0 TOKY K HallpsKeHUs!

+3TO OTHOLLIeHHe TIPU/I0KEHHOT'0 HalpsKeHUsI K 00beMHOMY TOKY
3TO OTHOLLIEHWEe UHIYKTUBHOCTU K 00beMHOMY TOKY

5TO OTHOLLIEHYVe TTPUI0’KEHHOT'0 HallpsHKeHUs K MOLLHOCTH

Bo ck0/1bKO pa3 yBe/IMUMBaeTCs HaNpsDKeHHe C UCII0/Ib30BaHNeM CXeMBbl
YMHO)XeHHUs HaNpspKeHus Merommerpa?

B TPU pasa

+B [IBa pasa

B UeThIpe pasa

B [ITh pa3

M4100/1 100V 120 ¢ ‘LWH @v

OnpejenuTe K/IaCC TOYHOCTH MPUOoOpa: o WL s

100

1,1

+1,0

OMMeTp coeJUHEH MO Napasjie/lbHOU cxeMe BK/IOYeHHUs. UTO B JaHHOM C/Iy4yae

usmepsiem?

Mavsible CONpOTHBIIeHUS

+bosblme conpoTyBieHus

Bbonbion Tok

bosbliioe HanpskeHUe

UTo AB/IAETCA HCTOYHUKOM HAMPsHKeHUs U3MepPeHus B 3JIeKTPOHHOM MeromMmerpe?
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PYUYHOM reHepaTop

+BCTPOEHHbIV UCTOYHUK [UTaHUS

BHELIIHUU UCTOYHUK NTUTAHUS

rajbBaHOMeTP

YTo TaKoe MOBEePXHOCTHOE CONPOTUBJ/IeHUE U30/IALMHU?

+3TO OTHOLLEHNeE [PUJIOKEHHOT O HalpsKeHUs K [IOBEPXHOCTHOMY TOKY

3TO OTHOLLIeHWe TIPUI0KEHHOT'0 Halps’KeHHUs1 K 00beMHOMY TOKY

3TO OTHOLLIEHNEe UHYKTUBHOCTU K 00beMHOMY TOKY

5TO OTHOLLIEHYe TTPUI0’KEHHOT'0 HallpSHKeHUS K MOLLHOCTH

ITouemy conpoTUB/IeHHEe U30/IALMA MErOMMeTPOM U3MePSAI0T TO/IBKO IIPU CHATOM
HanpsiKeHuu?

Heobxoaumo obecrieurTh TTPOOOM U30JIALINH

+MeroMmMeTp caM BbIpabaThiBaeT 3/IEKTPUUECKHM TOK HeOOXOAUMBIN /17151 N3MepeHUu
Cwuia TOKa B Ljely HeJoCTaTOYHa JJ1s IPOBe/leHus1 N3MepeHrn MerOMMeTpOM

Cwuia TOKa B LjeIy BeJIMKa Jj1s TIPOBeleHUs1 U3MepeHU MeroMMeTpOM

Omnpefenure, NPM KAaKOM HalPSUKEHHWH MOXKHO HCII0/Ib30BaTh NPHOOP:

M4100/1 100V
1985 T&f] Ne303032

+IIOCTOIHHOM
[IepEMEHHOM
IIOCTOSIHHOM U I[TIEPEMEHHOM

ITo Kakou cxemMe BK/IIOUeH OMMeETP Ha pUCyHKe?
+nocneoBaTe/IbHON

rapasiie/IbHOU

KOCBEHHOM

ITo Kakou cxeme BK/IIOUeH OMMeETP Ha pUCyHKe?
1oc/iej0BaTeIbHOU

+rapasie/ibHOU

KOCBEHHOM

O—L
o

JlaHHasA cxemMa NOJK/II0UYEHHs] MeroMMeTpa MCIO0/Ib3YyeTCsl /11 H3MepPeHus:
+COIPOTUB/IEHUS U30JIALMY [JBUTaTeJIs
COTIPOTHB/IEHUS U30JISIL[MY 9KPAHUPOBAHHOTO Kabess

34



COTIPOTUBJIEHUS U30JISILMU CTEH/1a
COTIPOTUB/IEHUS U30JISILIMM U3MepPHUTebHOT0 prbopa
JlaHHasa cxeMa NOAK/IIUEHMS MeroMMeTpa UCIO0/Ib3yeTCs AJIs

B

|
388

L

uf2

U3MepeHus:

COTPOTHMBJIEHUS U30JISILIUU ABUTaTesIs
+COTPOTHB/IEHUS U30JISIL[UY IKPAHUPOBAHHOTO Kabess
COTPOTHMBJIEHUS U30J/ISILIUU CTEHa

COTIPOTHUB/IEHUS U30JISIL[UY U3MepUTeTbHOTr0 npubopa

Ykaxure npeje/ibl U3MepeHUsI MEeroMMeTpPOM...
+0-1000 kOm, 0-500 MOm

0-500 kOm, 0-1000 MOmMm

0-20 kOwm, 0-50 MOm

0-50 kOwm, 0-20 MOM

OmMMeTp mipeAcTaB/iseT co00ii 0Trpa)yipOBaHHbIN B eAMHUIIAX U3MepeHus
COIPOTHUBJ/ICHUSA:

MunnuBosibTMETp

["anmbBaHOMETp

+MukpoamnepmeTp

MunnuammnepmeTp

Eciu B cxeme u3MepeHus NPy IOMOIIHM aMIiepMeTpa-Bo/IbTMeTpa IOMEeHATh
MeCTaMH amIepMeTp U BOJIbTMETp, TO:

Cropur BoJIbTMeTp

+Cropur amriepmeTp

Cropsr oba nmprbopa

PaboTa nprbOpoB He U3MEHHUTCS

AMnepMeTp U BOJIbTMeETP, BK/IIOUEHHbIe BMeCTe C BATTMeTPOM B OJHY Liellb,
CIy)KaT JJIf:

IToBepku BaTT™MeTpa

boJjiee TOYHOr 0 M3MepeHUs1 MOL{HOCTH

+KOHTpO/Is1 TOKa U HampskeHHsi 0OMOTOK BaTTMeTpa

V3mepeHus1 MOLLIHOCTH Ha C/Iyyald OTKa3a BaTTMeTpa

ConpoTuB/ieHHe MO)KHO U3MEPUTh KOCBEHHO NPH MOMOLIHU:

+BossT™meTpa

YacTtoTomepa

dapaamerpa
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OmmeTtpa

Metop amniepMeTp - BO/IbTMeTPa OCHOBAH Ha NPUMEHEHHUM. ..
+3akoHa OMa //11 ydacTKa Liernu

3akoHa Kupxroda f/151 napaniensHOW Lienu

3akoHa Kupxroda zj1s1 mocsieioBaTe/ibHOM 1iemu

3akoHa OMa /1 1jerer nepeMeHHOro ToKa

Ipu BKII0OYeHHH NPUOOPOB 110 JAHHOM CXeme

v © 5
- o ! conporuBiieHHe Ry onpepensiercs no gopmysre...
o U ~LR,
X
+ 1,
U
R, =
Y
RV
U
Ry =—
1

U @ Ry

IIpu BK/IIOUeHNH NPUOOPOB M0 JAHHOU cxeMe ©
conporuB/ieHue Ry onpegensercs no popmyie...

U,-I,R
R =2V 474
X ]A
U
R, =
Y
+ Ry
U
RX :7

Jiisi u3MepeHusi, KAKMX CONPOTHUB/IEHNH MIPUT0/iHA

O "
cxema - © ' , N300pa)keHHas1 HA PUCYHKe?

+1711 U3MePeHUs CPeHUX COTMPOTHUB/IEHUN
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[J/151 3MepeHUs1 MaJlbIX CONPOTUBJIEHUN
JJ1s1 U3MepeHusi O0/bILIKX COMTPOTUB/IEHUN

u @ Ry

Jins u3MepeHHsi KAKMX CONMPOTUB/IEHUI MPUr0/fHA CXeMa - © - ,
u300pakeHHas Ha pUCyHKe?

[l ©U3MEePEeHHs1 CPeIHUX COTPOTHBIIEHUH

+717151 ©3MepPEeHUs] MajIbIX COMPOTHUB/IEHUM

[J1s1 ©3MepeHusi OOJBIINX COMPOTUBIEHUN

Ilpu BK/IIOUeHHH MPUOOPOB 110 JAHHOU cxeme
o

Ue

o ! «conpoTuB/ieHue Ry onipegensiercs no opmyite...

U
L g
N U, -1

IIpu u3MepeHNH CONPOTHUB/IEHUS METO/] OAHOT0 BOJIbTMETPA HCIOJ/Ib3YIOT, KOT/Aa:
+He TpebyeTcst 60sblIasi TOUHOCTb U3MepeHUs COMPOTUBIEHHS

TpebyeTcsi 60s1bIlIasi TOUHOCTh W3MepeHUs COTIPOTHB/IEHUS

HeT APYTUX NMPUOOPOB /Ijisk U3MEPEHHs COMTPOTUBJIEHUS

TOYHOCTh M3MEePeHHs1 COTIPOTUBJIEHUS He BIMSIeT Ha pe3y/IibTaT

MeToa aMmnepMeTpa-Bo/IbTMeTPa 00/13/JaeT JOCTOMHCTBOM:

HCTI0/Ib3yeMble TTPUO0pPhI 00/1a/]at0T BEICOKOM UYBCTBUTE/IbHOCTBIO

MPOCTOTA UCC/IeyeMOU CXeMbI, MaJible OTePU SHEPTUr

+yueT BHYTPEHHETO COTIPOTHUBJIEHUS PUOOPOB [I/1s TTO/TyueHHst 60Jiee TOUHBIX
pe3y/ibTaTOB U3MepeHU!

Ha mkasie npubdopa umeeTcsi c/ieJjyromias Tadmna:

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

mV 15 45 65 75

YeMy paBHO BHyTpPeHHee COIIPOTHB/IeHHe aMIiepMeTpa Ha npepjesie usmepenus 0,15
MA?
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+100 Om

1 Om

0,1 Om

0,1 Om

Ha pucyHke npeacraB/ieHa cxema:

R
L

e
X )
~O
DL

puc. 1 puc. 2

Ilpu u3MepeHUsX MO0 KAKOHU M3 CXeM HapylluaeTcsa HepaBeHCTBO Ra<<Rx u
MPHUBO/IUT K OLIHOKe:

puc. 1

+puc. 2

puc. 1 u puc. 2 npuBeAyT K OLInOKe

Kakas cxema usmepenus conporusieHus R = 2000m
4] B

0,1 O ‘/’_\ID,I it
&
@_C)_ @ &)

Un G) Fe=200 Ot Un G) Fe=200 Om
10% Om 10% O

% %,

AACT MEHbILY 0THOCUTE/IbHYI0 MOTPeIHOCTh?
a)

+0)

a)u 0)

Omnpepe/MTh CONPOTUB/IEHUE HArPY3KH RH “ , €C/I1 amnepMeTp
nokassiBaet 0,5A, a BosibT™MeTp - 10B

+20 Om

0,05 Om

5 Om

0,5 Om

KocBeHHbII MeTo/] U3MepeHUsI CONPOTUB/IEHUA HAarpy3KH Aaj 3HaUeHHUsA: Ch/ia
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@—

e © [k

%,
Toka I=1 A, nanpsokenne U= 110 B . Onpepenursb
AeliCTBUTE/IbHOE CONPOTHB/IeHHe RH, eCc/iM yuecThb UT0, CONPOTUB/IEHUE
amnepmerpa Ra = 50m.

+105 Om

100 Om

110 Om

115 Om

KocBeHHBII MeTO/] U3MepeHUsI CONPOTUB/IEHUA HAarpy3KM Aas 3HaueHusa Cusia Toka
ﬁ—
o @ [k

I=2 A, nanpsixenue U= 55 B 9 . OnpegenuTh AelCTBUTE/TbHOE

conpoTuBieHue Ry, eC/iM yuecThb UTO, COIIPOTHB/IeHHe BosibTMeTpa Rv = 0,5 Om.
+27 Om

27,5 Om

26,5 Om

110 Om

KocBeHHBbIN MeTO/ M3MepeHUs1 CONPOTUB/IeHUs Harpy3KH /Jajl 3HaueHHUs: Chjia

+0O @
U R

ToKa I=5 A, Hanpsikenue U= 40 B o - . Onpepenursb
AelCTBUTe/IbHOE CONMpPOoTHB/IeHne RX, ec/ii yuecTh UTO, CONMPOTUB/IeHHE
BosibTMeTpa Ry = 10 Om.
+40 Om
5 Om
10 Om
2 Om
KocBeHHbII MeTo/] U3MepeHUsI CONPOTUB/IEHUA HAarpy3KH Aaj 3HaUeHHUsA: Ch/ia

+0 @ |
U Ry

ToKa [=12 A, nanipsbkenue U= 90 B © . Onpepenursb
AeliCTBUTe/IbHOE CONMPOTHBJIeHHe Ry, ec/iM yuecThb UTO, CONPOTUB/IEHHUE
amnepmerpa Ry = 10 Om.

90 Om

+30 Om
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10 Om

9 Om

Mo>xHo /11 U3MePUTh aKTUBHYI0 MOLIIHOCTb CHMMEeTPUYHOH Tpex(a3HoH Lenu npu
OTCYTCTBUM HYJ/I€eBOT'0 IIPOBO/ia OJJHUM BaTTMeTPOM?

+/la

Her

Ha, npu COOTBETCTBYIOLL[e HACTPOMKe BaTTMeTpa

B cummeTrpuuHOHU Tpex(a3Hou Henu (pa3Hoe HanpspkeHHe paBHO220B, ¢a3HbIi TOK
10A, cosj=0,8. Onpejenure aKTUBHYI MOLIHOCTh?

880 Bt

1760 Bt

+5280 Bt

8425 Bt

Cxema 0JHOro BaTTMeTpa NPpUMeHseTCA:

+TOJIbKO TMPH MOJHOM CUMMETPUUYHOCTH Harpy3Ku

TIPYU HECUMMETPUUYHOM Harpy3ke B Tpex(a3HbIX LeNsX C HyJeBbIM IMPOBOJIOM
TIPU U3MEepPEeHUM aKTUBHOW MOIIJHOCTH B TpeX(a3HbIX TPEXIPOBOJHBIX LIeMsX
HEe3aBMCUMO OT XapaKTepa Harpy3Ku

Cxema 0JHOro BaTTMeTpa He IPUMEHSeTCH:

TOJIBKO TPU MOJTHOM CUMMETPUUHOCTH Harpy3Ku

TIPU HECUMMETPUUYHOM Harpy3ke B Tpex(asHbIX LeNsiX C HyJeBbIM MPOBOJIOM
+TIpU U3MEepEeHUM aKTMBHOM MOILIHOCTH B TpeX(a3HbIX TPEXIPOBOJHbIX LIEMsX
HEe3aBMCUMO OT XapaKTepa Harpy3Ku

Cxema Tpex BaTTMETPOB HUCI0/Ib3yeTCA:

+TIpU HECUMMETPUUYHOM Harpy3ke B TpexQasHbIX LeMsX C HyJeBbIM MPOBOJIOM
TOJIBKO TPU MOJTHOM CUMMETPUUHOCTH Harpy3Ku

TIPU U3MEepPEeHUM aKTUBHOW MOIIJHOCTH B TpeX(a3HbIX TPEXIPOBOJHBIX LIeMsX
HEe3aBMCUMO OT XapaKTepa Harpy3Ku

Cxema /IByX BAaTTMeTPOB UCII0/Ib3yeTCH:

+TIpU U3MEepEeHUM aKTMBHOM MOILIHOCTH B TpeX(a3HbIX TPEXIPOBOAHbIX LIEMsX
HEe3aBMCUMO OT XapaKTepa Harpy3Ku

TIPYU HECUMMETPUUYHOM Harpy3ke B Tpex(a3HbIX LeNsX C HyJeBbIM IMPOBOJIOM
TOJIBKO TPU MOJTHOM CUMMETPUUHOCTH Harpy3Ku

Cxema /ByX BaTTMeTPOB He MCI0JIL3YeTCA:

TIPU U3MEepPEeHUM aKTUBHOW MOIIJHOCTH B TpeX(a3HbIX TPEXIPOBOJHBIX LIeMsX
HEe3aBMCUMO OT XapaKTepa Harpy3Ku

TIPU HECUMMETPUUYHOM Harpy3ke B Tpex(a3HbIX LeNsX C HyJeBbIM MPOBOJOM
+TOJIbKO TPU MOJHOM CUMMETPUUHOCTH Harpy3Ku

BarTMeTphl BK/IIOUAIOT Uepe3 u3MepuTe/ibHble TpaHcGopMaTopbl TOKA U
HaNPsDOKeHUs JIs:

+paciIpenus rnpeaeaoB U3MepeHus

yMEeHbIIIeHUs IOTPELLHOCTH U3MepeHui

yBeJIMUeHHUs hara3oHa oKa3aHui

J71s1 yCTpaHeHUs1 TIOTPeIHOCTHY TTOKa3aHUM
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Kakoii mpubop ucnosib3yercs Ajisi u3MepeHusi aKkTUBHON MOLIIHOCTH NoTpeduTeisi?
+BarTmeTtp

Ommetp

BosibT™meTp

MerommeTp

Kakoii mpubop He UCno/1b3yeTcs Jjisi U3MepeH!s1 aKTHBHON MOILIIHOCTH
norpedurens?

Bartt™metp

Ommetp

BosibT™meTp

+Merommetp

MoryT /i1 ObITH MOKa3aHUs 0/JHOT0 M3 BAaTTMETPOB OTPHIaTe/IbHBIMHU NPH
HU3MepeHHsIX MOIIHOCTH MeTO/0M /IByX BaTTMeTpPOB?

+aa

HeT

00a MOryT OBITb TOJBKO MO0XKUTE/TbHBIMU

00a MOryT OBITh TOJIBKO OTpULIATETLHBIMHU

B Tpexda3Hou Henu JiMHelHHOe HaNpsbKeHHe paBHO 220 B, nuHelHbIN TOK 2 A,
akTuBHas MouHocTh 380 BT. Onpesesnte K03 pUIHeHT MOIHOCTH:

0,8

0,6

+0,5

0,4

Kakoe 13 npuBeieHHbIX COOTHOLLIEHUM /i/Isi CAMMeTPUUYHOM Tpex(¢a3Ho 1enu
CO/JepP)KUT OIMOKY, eC/IH Harpy3Ka coe/JuHeHa TPeyro/IbHUKOM?

Ip =1In

P = i3I WU, cos¢

UA
Ud):

&

LU, =U,

B cummeTrpuuHOU Tpex(a3Hou Henu (pa3Hoe HanpspkeHHe paBHO220B, ¢a3Hbii TOK
10A, cosj=0,7. Onpejenure aKTUBHYI MOLIHOCTh?

880 Bt

1760 Bt

+4620 Bt

8425 Bt

Kakoe 13 npuBeieHHbIX COOTHOLLIEHUM /i/Isi CAMMeTPUUYHOM Tpex(¢a3Ho 1enu
CO/epP)XHUT OIMOKY, eC/IH Harpy3Ka coe/JuHeHa TPeyro/IbHUKOM?

+lp = In
P = \/glAUAcosgb
U
U, =—A
g
U, = U,
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B Kakux eJMHULIAX U3MepeHHsI 0TOOpaKaeTcs peaKTHBHAasA MOITHOCTD?
+Bap

BosbT

Awmriep

Om

Bbibepume HecKoAbKO Npasu/ibHbIX 8APUAHMOB 0meema u Haxcmume KHONKY «/[anee»
MeTtoaom amnepMeTpa-BoJIbTMeTPA MOXXHO ONpe/e/IUTh:

Yacroty

+MomngHocTts (50%)

KosdduimeHT MolijHOCTH

VHyKTUBHOCTH

+Conpotubinenue (50%)

Bgeoume c knaguamypbl Baw eapuaHm omeema u Hajcmume KHonkKy «Omeemumb»

B cummeTrpuuHOHU Tpex(a3Hou Henu (pa3Hoe HanpspkeHHe paBHO220B, ¢a3HbIi TOK
5A, cosj=0,7. KakoBa aKkTHBHA MOILIHOCTH?

+2310

B cummeTrpuuHOHU Tpex(a3Hou Henu (pa3Hoe HanpspkeHHe paBHO0220B, ¢a3HbIi TOK
2A, cosj=0,8. KakoBa aKkTHBHa MOILIHOCTh?

+1056

B Tpexda3Hoi Henu JiMHelHHOe HaNpsbDKeHHe paBHO 220 B, nMHelHBIN TOK 5 A,
akTuBHas MouHocTh 380 BT. Onpesesnite K03 pUIHeHT MOIHOCTH:

+0,2

B Tpexda3Hou Henu JiMHelHHOe HaNpsbDkKeHHe paBHO 220 B, nMHelHBIN TOK 5 A,
akTuBHas MouHocTh 300 BT. Onpesesnte K03 pUIjHeHT MOIHOCTH:

+0,15
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Tab6nuna 7 — Kpurepuu orjeHKH copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kopg u
HavMeHOBaHue
VH/JUKaTopa
JOCTHIKEHUS
KOMITeTEeHLIUU
(uactn
KOMITeTeHL1H)

Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU

(4acTv KOMIEeTeHIMN)

Ha 6a30BOM ypOBHe

Ha IOBLIIIE€HHOM YpPDOBHE

COOTBETCTBYET OLIEHKE
«y/IOBJIETBOPUTE/THHO»
50-64% ot
MaKCHUMaJIbHOro 6asia

COOTBETCTBYET OLIEHKE
«XO0pOolIo»
65-85% ot

MaKCHUMaJIbHOro 6asia

COOTBETCTBYET OLIEHKE
«OTJIAYHO»
86-100% ot

MaKCHUMaJIbHOro basia

Na-1yk»
dopMynupyeT B
paMKax IoCTaBJ/IeH-
HOM 11e/11 TIpoeKTa
COBOKYITHOCTb
B3aUMOCBS3aHHBIX
3ajau, obecrieunBa-
IOLUX ee I0CTHKe-
Hue. Onpepesisier
O’KHJjaeMble pe3yJib-
TaThbl pelleHus
BbIZIeJIEHHBIX 337au
Na-2yx-»
[IpoekTupyert pelie-
HYe KOHKPeTHO!
3a/jauy TIpOeKTa,
BbIOMpast ONTH-
MaJTbHBIN C110cob ee
pelLLeHus], UCXOAs U3
JIeMCTBYIOIINX
MPaBOBBIX HOPM U
HMMEIOIIIXCS
pecypcoB 1
OrpaHAYeHUN
N-3yxk-> Pemaer
KOHKpPETHBIE 33/1a4
TIpOeKTa 3asiB/IeH-
HOTO KauecTBa U 3a
yCTaHOBJIEHHOE
BpeMsi
U-4yx., [TybnuuHo
Tpe/iCTaB/seT
pe3y/bTaThl pelile-
HUSI KOHKDETHOU
3a/jauy MpoeKTa
N-1onk-1
Ucnonb3yer
OCHOBHbIE 3aKOHBI
eCTeCTBeHHOHAyUHbI

CTY[IeHT J€MOHCTPUPYET
3HaHKWe MeTO/I0B
V3MepeHHUsI
3/IEKTPUUECKUX BEJTUUMH,
crioco0eH MPOBOIUTh
V3MepeHUs TOKa,
HarpspKeHs],
COTIPOTHBJIEHMUS],
eMKOCTH,
WH/IYKTHBHOCTH,
MOIITHOCTH,
(opMynMpoBaTh B
paMKax TMOCTaB/IeHHON
1|eJId COBOKYTTHOCTb
B3aMMOCBSI3aHHBIX 3371y,
obecrieunBaroLUX ee
JOCTWXKeHHe,
onpejieNnsiTh 0XKUAaeMblii
pe3yJIbTaT pellieHws,
TIPOEKTHUPOBATh PelleHre
KOHKDETHBIX 3a/1au,
pelaTh KOHKPeTHbIe
3a7lauu 3a
yCTaHOBJIEHHOE BpeMs,
MyOJTMYHO TIPe/ICTaB/ISATh
pe3yJIbTaThl pelleHust
KOHKDETHOM 3a/lauy,
WCII0JIb30BaTh 3aKOHBI
eCTeCTBeHHOHAYUHBIX
JVICLIUTUTAH 17151 pelleHust
CTaH/IapPTHBIX 3aJau B
COOTBETCTBHUU C

CTYZeHT TI0Ka3bIBaeT
3HaHUe U TOHUMaHUe
MeTO/IOB M3MepeHHsI

3/IeKTPUUYECKUX BeJTMUKH,
crioco6eH € J0CTaTOuHO
BBICOKOM fi0J1ei
CaMOCTOSITe/TbHOCTH
TIPOBO/IUTH W3MepeHMUs
TOKa, HaMpsDKeHusl,
COTIPOTUBJIEHUS,
eMKOCTH,
VH/IYKTUBHOCTH,
MOLI[HOCTH,
(opMynMpoBaTh B
paMKax MocTaB/ieHHOM
L|eJId COBOKYTTHOCTb
B3alMOCBSI3aHHBIX 33/]ay,
obecrieunBaroLUX ee
JIOCTIDKeHUe,
onpejieNnsiTh 0XKUAaeMbli
pe3y/bTaT pelleHus,

TIPOEKTUPOBATh pellieHne
KOHKDEeTHBIX 3a/lay,
pelaTb KOHKpPEeTHbIe

3aJjauu 3a
yCTaHOBJ/IeHHOe BpeMs,
nyO/IMYHO TIpe/iCTaB/STh
pe3y/bTaThl peleHus
KOHKDeTHOM 3aJjaui,
WCTI0/Ib30BaTh 3aKOHbI
ecTeCTBeHHOHAYYHbIX
JUCLIATIIVH JJ151 pellleHust

CTY[IeHT J€MOHCTPUPYET
riyb0oKoe 3HaHUe U
TIOHUMaHHe MEeTO/IOB
V3MepeHHsI
3/IEKTPUUECKUX BEJTUUMH,
criocobeH € BBICOKUM
yPOBHEM
CaMOCTOSITEIbHOCTH
TIPOBOJUTH U3MEPEHUsT
TOKa, HarpsDKeHus,
COTIPOTHBJIEHMUS],
eMKOCTH,
WH/IYKTUBHOCTH,
MOIITHOCTH,
(opMynMpoBaTh B
paMKax TOCTaBJ/IeHHON
1[eJTH COBOKYTTHOCTh
B3aMMOCBSI3aHHBIX 3371y,
obecrieunBaroLUX ee
JOCTWXKeHHe,
onpejieNnsiTh 0XKUAaeMblii
pe3yJIbTaT pellieHws,
TIPOEKTHUPOBATh PelleHre
KOHKDETHBIX 3a/1ad,
pelaTh KOHKPeTHbIe
3aJjauu 3a
yCTaHOBJIEHHOE BpeMs,
MyOJTMYHO TIPe/ICTaB/ISATh
pe3yJIbTaThl pelleHust
KOHKDETHOM 3a/lauy,
WCII0JIb30BaTh 3aKOHBI
eCTeCTBeHHOHAYUHBIX

X MCLTIIAH J1] HarpaB/IeHHOCTHIO CTaH/APTHBIX 33/ja4 B | AUCLUIUIMH J/IS PeLIeHUs
pelieHns CTaHapT- rpogecCcuoHaTbHOU COOTBETCTBUU C CTaHJApTHBIX 3a/ayu B
HBIX 3d/ia" B COOT- JeTe/IbHOCTH, HarpaB/IeHHOCTBIO COOTBETCTBUHU C
BETCTBHUU C HallpaB- o
JIHHOCTbIO TIpOGec- y4aCTBOBATh B npoheCCUOHALHOM HArpaB/IeHHOCTBIO
CHOHA/TLHOM SKCIIepUMeHTa/IbHBIX JeATebHOCTH, 1poheCCUOHAILHOM
JleATeTbHOCTH UCC/IeI0BAHUSX y4acTBOBATh B JesaTe/IbHOCTH,
yﬂﬂ-loHK-s 5/71eKTPOOOOPYI0BAHUA SKCIIePUMEHTa/IbHBIX y4acTBOBATh B
YaCTBYeT B
dcTBY€ MCC/Ie[OBaHUSAX 3KCIepUMeHTa/IbHbIX
SKCIIEPUMEHTA/IBHBIX
HCCeOBAHHAX 5/1eKTPo06opy10BaHMS YCC/IeI0BAHUAX
3/1eKTPO06OPYI0BaH 3/1eKTPO0O0DPY/JOBaHUS
Hd " CpeiCTB
dBTOMATHU3dlNH
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Mopyb: I3MepeHue He3/IeKTPUUYECKHX BeJIMYUH

KomnbrorepHoe TectupoBanue (TCk)

Bbibepume 00uH npasu/bHbIll 6APUAHM OMeemda u Haxcmume KHONKy «/lanee»
H3mepuTenbHbIe Mpeodpa3oBaTe/u Ae/IATCA Ha reHepaTOpPHbIe U
napamMeTpHuecKue...
+I1o npuHLMITY JeHCTBUs
[To BUAY BBIXOAHOMN BeTUUMHBI
[To BUAY BXO/IHOM BeJTMUMHBI
[To KOHCTPYKTUBHOMY UCIIOJTHEHUIO
BennuuHa X npeoOpa3yercs B BeIMUUHY Y 3a CUeT JJONO/IHUTE/TbHOT'0 HCTOUHHUKA B
AATYUKAX:

["'eHepaTOpHBIX

+IlapameTprueckux

[Ipsimoro nipeobpa3oBaHust

KocBeHHoOro ripeobpa3oBaHust

Pa3nuuarT npeodpa3oBaTe/ii MeXaHHUeCKOro nepeMerieHusi, CKOPOCTH, YaCTOThI
BpallleHHs, YPOBHS U T.[|. B 3aBUCMOCTH OT?

[JvHaMU4eCKrUX CBOWCTB

Buza ucnonb3yemon sHepruu

Buzia BBIXOAHOM BeJIMUUHBI

+Bua BXOJHOU BeJIMUMHBI

/3 KaKoro marepua/jia U3roTaB/JIMBalOTCs TeEPMOMeTPbI CONPOTUB/IeHHA?
Huxpom

Menb

AJTFOMUHU T

+UucThle MeTasibl

B KaKkoM ci1yyae MoKeT BO3HMKHYTh B TepMmornape Tepmo - 3/1C?

+I1pu ABYX pa3HOPOJHBIX TEPMO3/IEKTPOZAX U PA3/IMUYHBIX TeMIlepaTypax pabouero u
CcBOOOIHOTO KOHIIOB

[Tpu ABYX pa3HOPOJHBIX TEPMO3JIEKTPOJaX U OJMHAKOBBIX TeMriepaTypax pabouero u
CcBOOOHOTO KOHIIOB

[Ipu ABYX OJJMHAKOBBIX TEPMO3JIEKTPOJaX M Pa3/IMUYHbIX TeMIlepaTypax pabouero u
CcBOOOIHOTO KOHIIOB

[Ipu ABYX OJJMHAKOBBIX TEPMO3JIEKTPOJaX U OJJMHAKOBBIX TeMriepaTypax pabouero u
CcBOOOIHOTO KOHIIOB

Tepmonpeo6pa3oBarens TCII aBasercs:

Tepmoniapou

MaHoMeTpuYecKuM TepMOMETPOM

+I11aTHHOBBIM COTIPOTUB/IEHHEM

[TosyripOBOAHUKOBBIM COTIPOTUBJ/IEHHEM

IIpubop, u3mepsoiuii atMocdepHoe JaB/ieHHe, HA3bIBAETCS:

Manometp

+bapometp
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AHeMomeTp

Bakyymmetp

Jiisi u3MepeHHsi MeXaHNUeCKHX BeJIMUMH UCIO0/Ib3YHOT Npeodpa3oBaTeii...
[JunatomeTpuyeckue

JusnbKkoMeTpuyeckue

+TeH3omeTpuyueckue

[Tre30copOI[OHHBIE

Y crioBusi paboThl H3MepUTe/IbHBIX NPeodpa3oBaTesieil 0 CPaBHEHHUIO C /[PYyTUMHU
3/IeMeHTaMH U3MepHUTe/TbHOU LieTH..

Haubonee nerkue

+Haubornee TshKesble

YMepeHHO TsiKesibie

OpvHakoBbIe

BropuuHbiM mpubopom /i TepMoIipeodpa3oBaTe/isi CONIPOTHB/ICHUS SAB/IAETCS:
MunnuamnepmeTp

MunnuBosibT™METp

+/3MepuTenbHbIM MOCT

["anmbBaHOMETp

HepocTaTKoOM NO/IyNPOBOHUKOBBIX TEPMOPE3UCTOPOB [0 CPABHEHHUIO C
MeTa/I/IMYeCKUMH ABJISAeTCH:

Hu3kasi uyBCTBUTEIBHOCTD

BbICcOKOe yzienibHOe COTPOTUB/IEHHE

+HenuHeliHOCTb DyHKLIMY TIpeoOpa3oBaHus TeMIiepaTyp

Bosbie rabapyTHbIe pa3Mepbl

BropuuHbIM NPpUOOPOM TepMonaphbl sIB/ISIeTCH:
MarsHuTo3/1eKTpuYeCcKUu JIOroMeTp

+MWTMBOIBTMETP

["anmbBaHOMETp

MoCT MOCTOAHHOIO TOKa

BropuuHblii npubop A/is u3mepeHus Temneparypsl JITIp-66 siBisercs:
ONeKTPOHHBIM BOJIbTMETPOM

MoCTOM MOCTOSTHHOTO TOKa

+MarHuTo3/1eKTpUYeCKUM JIOTOMETPOM

MuMBOIBTMETPOM 3/IEKTPOMArHMTHOM CUCTEMBbI

JI/1a u3MepeHus /JaB/IeHUs UCII0/Ib3YIOT:

+I1pe303/1eKTpUUeCKUe rpeoOpa3oBaTeu

OneKTpo/MTHYecKue rnpeoOpa3oBaTesin

[Monsiporpaduueckue npeobpaszoBaTesnv

[TcuxpoMeTpuueckue ripeobpa3oBaTesnu

CraTnueckoii 00padoTKe Mo BepraeTcs CUrHas, MOCTyNaKIHi OT:
M3mMeputenbHOro rpeoOpa3oBaresisi

MacrrabHoro ripeoGpa3oBaTesis

+Ycunurens

dunbTpa
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OCHOBHBIM TPe0OBaHHEM, MPEABSB/IAEMbIM K LeNAM /IS H3MePeHHs
HEYIeKTPHYECKUX BeTUUMH, SAB/ISAETCA:

Hanuune MaciitabHOro npeobpa3oBareris

HaumeHblllee KOJTMUECTBO JTMHUM CBSI3H

+MuHHMMa/IbHBIE TTIOTEPH UH(GOPMAIUH P TTpeoOpa30BaHuH

HopmupoBaHHas TIOrPelTHOCTb BLIXOAHOTO TTprbopa

Jluana3oH TeMIepaTyp, U3MepsieMbIX IIPH MOMOIIA TEPMOMETPOB CONPOTHB/IEHHS
cocTaB/isier...

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

-180...+6500C

Kakoii 13 MeT0/i0B U3MepeHHsl BJIaXKHOCTH TPedyeT Ha/IMUYUsI HCTOUHUKA
HaMNpsHKeHMs MOBbIIIEHHOU YacTOThI?

KoHpykromeTprueckum

[JvsnpKoMeTpruecKun

+MeTo/, AN3IeKTPUUYEeCKUX N0Tephb

PagyalinoHHbIN

I'urpomerpuyeckuii mpeodpa3oBare/ib BJIaXXHOCTH MpPe/CTaB/IsAeT CO00M:

[IBa MeiHO-yTOJIbHBIX 3JIeKTPO/ia, BK/IFOUEHHBIX B BETBb MOCTA MOCTOSIHHOI'O TOKa
TepMope3ucTop, nomeleHHbIN B 000/I0UKY M3 CTeK/IOBOJIOKHA C HAMOTKOM TTOBEpX
000/10UKY TIPOBO/THHKA U3 cepeOpsiHOM MPOBOIOKH

EMKOCTHBINM n3MepurTe/bHbIN Npeobpa3oBaTesib, BK/IIOUEHHBIN B U3MepPUTe/IbHYH0
JiiaroHaab MOCTa

WHAYKTHUBHBIN U3MepUTebHbIN peobpa3oBaTesib, BK/IFOUEHHBIN B N3MepPUTE/IbHYIO
JiiaroHanab MOCTa

BbIX0AHBIM NPHO0OPOM NbEe30COPOIMOHHOI0 TUTPOMETPUYECKOT0 Npeodpa3oBaTeis
SIBJISETCA:

MunnuBosibT™METp

V3mepuTenbHbIN MOCT

MarsHuTo3/1eKTpuYeCcKUu JIOroMeTp

+YactoTomep

Ji/1a onpe/iesieHH s )KMPHOCTH MOJI0KA UCIIO/Ib3YHOT:

TeH3oMeTpuueckuii ipeobpas3oBaresb

TepMomeTprueckuii mpeobpa3oBaTe/ib

+doT03/1eKTpUUeCKUii IIpeobpa3oBaTesb

["asbBaHMUeCKHM Mpeobpa3oBaTesib
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Tab6suna 8 — Kpurepuu orneHKu copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kop u Kpurepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU
HavMeHOBaHue (yacTM KOMIIeTeHLMH)
VHJYKaTopa Ha 6a30BOM ypOBHe Ha IOBBIIIIEHHOM YPOBHe
JOCTHKeHUS COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHI[MH «YZI0BJIETBOPUTE/IEHO» «XOpOLIO» «OT/IMYHO»
(uactn 50-64% ot 65-85% ot 86-100% ot
KOMITETeHLIUH) MaKCUMaJibHOro 6asia MaKCHMMaJibHOro Hasia MakcUMasbHOro bania
NA-1yka IIPaBUJILHO BBITNIOJIHEHO IIPaBUJILHO BBITNIOJIHEHO IIPaBUJILHO BBITNIOJIHEHO
qjongﬁ?fgeT B 50-64% TeCTOBBIX 65-85% TeCTOBBIX 86-100% TeCTOBBIX
NOCTaBIeHHOf Ie/H 3a/laHuM, CTY[EeHT 3a/laHuM, CTY[EeHT 3a/laHuM, CTY[eHT
IpoeKTa JIeMOHCTPUPYeT 3HaHue TI0Ka3blBaeT 3HaHWe U JIeMOHCTPUPYeT
COBOKYITHOCTb TIPUHLIUMTIOB PabOTHI TIOHVMMaHUe TTPYHLIUIIOB ryiybokoe 3HaHUe U
B34MMOCBA3AHHBIX HM3MepUTeJIbHBIX paboThI U3MepUTebHBIX | TOHUMaHue MPUHLUIIOB
ofeche :Iigi?émnx oo npeo6pa3soBarernei, npeobpa3soBarernei, PaGoThI H3MePHTENBHBIX
JOCTHKEHHe. MeTO/I0B U CPeJCTB MeTO/I0B U CPeJCTB nipeobpasoBareriei,
Ornpesiensiet v3MepeHust v3MepeHust MeTO/I0B U CPeJCTB
OXKH7ZIaeMble TeXHOJIOTMYeCKUX TeXHOJIOTMYeCKUX v3MepeHust
Peiﬁggiﬂ rapamMeTpoB rapamMeTpoB TeXHOJIOTUYeCKUX
Bblﬁ[egEHHLIX sagay | CE/PCKOXO3SHCTBEHHOIO | CE/bCKOXO3HCTBEHHOrO NapameTpos
WT-2ykeo TIPOM3BO/ICTBA, CII0COOeH | MPOM3BO/CTBA, CIIOCO0EH | CenbCKOX03HCTBEHHOTO
[Tpoextupyer (opMynupoBaTh B (opMynMpoBaTh B TIPOM3BO/ICTBA, CriocobeH
peliieHue paMKax TOCTaB/IeHHOMN paMKax TOCTaB/IeHHOMN dhopmyiMpoBaTh B

KOHKDEeTHOMH 3a/jauun
TIPOEeKTa, BbIOUpast
ONTUMaJIbHBIN
Criocob ee peliieHws,
UCXO[s U3
JIeMICTBYIOIINX
TPABOBBIX HOPM H
MMEROLUXCST
pecypcoB #
OrpaHAYeHUN
N-3yxk-> Pemaer
KOHKpeTHBbIe 33Jau
MpoeKTa
3as1BJIEHHOT'O
KayecTBa U 3a
yCTaHOBJIEHHO€
BpeMst
U-4yx., [TybnuuHo
TIpeJCTaBIIsieT
pe3y/bTaThbl
pelLeHus
KOHKDEeTHOMH 3a/jauun
MpoeKTa
N-1onk-1
Ucnonb3yer
OCHOBHBIE 3aKOHbI
€CTeCTBeHHOHAYYHbI
X TUCLMTUIAH [Jis1
peleHus
CTaHAAPTHBIX 3ajau
B COOTBETCTBUHU C
HarpaBIeHHOCTHIO
ripoeccruoHanbHON
JlesITeIbHOCTH

1|eJId COBOKYTTHOCTb
B3alMOCBSI3aHHBIX 3a/]ay,
obecrieunBaroLUX ee
JIOCTIDKeHUe,
onpejieNnsiTh 0XKUAaeMblii
pe3y/bTaT pelieHus,
TIPOEKTUPOBATh pellieHne
KOHKDEeTHBIX 3a/lay,
pelaTb KOHKpPEeTHbIe
3aJjauu 3a
yCTaHOBJ/IeHHOE BpeMs,
ny0/IMYHO TIpe/iCTaB/STh
pe3y/bTaThl peleHus
KOHKDeTHOM 3aJjaui,
WCTI0/Ib30BaTh 3aKOHbI
ecTeCTBeHHOHAYYHbIX
JUCLIATIIVH JJ151 pellleHust
CTaHJAPTHBIX 3a/jau B
COOTBETCTBUH C
HarpaB/eHHOCTbIO
rpogecCcuoHaIbHOM
JiesITeNTIbHOCTU

1|eJId COBOKYTTHOCTb
B3alMOCBSI3aHHbIX 33/]auy,
obecrieunBaroLUX ee
JIOCTIDKeHUe,
onpejieNnsiTh 0XKUAaeMblii
pe3y/bTaT pelieHus,
TIPOEKTUPOBATh pellieHre
KOHKDEeTHBIX 3a/lay,
pellaTb KOHKPETHbIE
3aJjauu 3a
yCTaHOBJ/IeHHOE BpeMs,
nyO/IMYHO TIpe/iCTaB/STh
pe3y/bTaThl peleHus
KOHKDeTHOM 3ajaui,
WCTI0/Ib30BaTh 3aKOHbI
eCcTeCTBeHHOHAYYHbIX
JUCLIATIIVH JJ151 pellleHust
CTaHJAPTHBIX 3a/]au B
COOTBETCTBUH C
HarpaB/eHHOCTbIO
rpogecCcuoHaIbHOU
JiesITeNTIbHOCTU

paMKax MocTaB/IeHHOM
L|eJId COBOKYTTHOCTb
B3alMOCBSI3aHHBIX 3a/]ay,
obecrieunBarOLUX ee
JIOCTIDKeHUe,
onpejieNnsiTh 0XKUAaeMblii
pe3y/bTaT pelleHus,
MIPOEKTUPOBATh pellieHne
KOHKDEeTHBIX 3a/lay,
pelaTb KOHKpPEeTHbIe
3aJjauu 3a
yCTaHOBJ/IeHHOE BpeMs,
ny0/IMYHO TIpe/iCTaB/STh
pe3y/bTaThl peleHus
KOHKDeTHOM 3aJjaui,
WCTI0/Ib30BaTh 3aKOHbI
ecTeCTBeHHOHAYYHbIX
JUCLIATIIVH JJ151 pellleHust
CTaHJAPTHBIX 3a/]au B
COOTBETCTBUH C
HarpaB/eHHOCTbIO
rpogeccuoHaIbHOU
JiesITeNTIbHOCTU
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Mopaynb: OpraHu3anus MeTpo/IOrHYecKoi CIyK0bI
3amura y1adboparopHsix pabdot (3/IP)

Bonpocbl 011 3aujumbl

. Korjia Bo3HuKaeT He06X0AUMOCTh TIOBEPKU?

. MeTouKa noBepKu (MMPUHLIMIT TIOBEPKH).

. Beibop ob6pa3ijoBoro rpubdopa.

. TpeboBaHuUs K cXxeMaM TOBEPKHU.

. Hasznauenue rpaguika nornpaBok. ®@U3nyecKuid CMbIC/ MONPaBOK.

. ABcostoTHas1, OTHOCHTe/IbHasA, TIPUBeleHHasi OTHOCUTe/IbHAs TIOTPeLHOCTH.

. [To KakKo¥ MOrpeIHoCTy yCTaHABIMBAIOT K/1acC TOUHOCTHU Tprubopa?

. B KaKux ciyuasx ykasbIBaeTCsl KJaCcC TOUHOCTH B MPOLEHTax OT JJIWHBI LIKaJbI?
. MOKHO /11 OBePATh Cpa3y HeCKOJIbKO aMIlepMeTPOB U BOJIbTMETPOB?

10. PacumdpyiiTe ycioBHble 0603HauUeHUsI Ha 11Kasie TIpuOOpPOB.

11. Bpems ycITOKOeHUsI TTOABM>XHOM YacTH npubopa.

12. Ha3HaueHuWe KOppEKTOpa, appeTupa, 3epKaJbHOW IIKa/lbl, OrpaHUYMUTEJIew,

YCIIOKOUTeJ e, CIIMpabHbIX MPY>KUH, PACTSIKEK, MOBECOB.

13. Uto Ha3bIBaeTCs 1ieHOH AesieHus mprubopa?

14. Y cTpoNCTBO ¥ TIPUHIMIT AeMCTBUS TIOBEPsieMbIX U 00pa3iioBbIX PHOOPOB.

LoOoNOTUTLRA WDN -

KomnbrorepHoe TectupoBanue (TCk)

Bbibepume 0OuH npasu/ibHblil 8apuaHm omeema u Haxcmume KHonky «/lanee»
AppeTup npuMeHsieTcsi B ipudopax:
C MOJBW)KHOU YaCThIO, YKPEIUIEHHOM Ha To/iBece
C NOJBW)KHOU YaCThIO, YKPETJIEHHON Ha OCH
+/HIYKIIMOHHOW CHCTEMBI
JloromeTtpax
dopmyia A onpe/esieHNA a0COTIOTHOM MOrPeIHOCTH:
+ A=x—-x,

5=A-100%.

X

5~ 100%.
X

A=x-x,

IleproAMUHOCTH NTOBEPKH:

eXXeMeCsIYHO

eXKeKBapTa/lbHO

+e)XeroJHo

110 Mepe HaJo0OHOCTH

Kiacc TOYHOCTH CpeACTBa M3MepeHHui 3T0:

+XapaKTepyUCTHKa, OTPakarolasi TOYHOCTHbIE BO3SMOXKHOCTHU Cpe/iCTB U3MepeHur
[JaHHOI'0 TUIA
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XapaKTepUCTHKA, OTPa’Karolriasi BO3MO>KHOCTH CPe/ICTBA U3MEPEeHUMN U3MePSITh JaHHYIO
(bU3MUecKyro BeTMUUHY

XapaKTepUCTHKA, OTPa’Karolljasi BO3MO>KHOCTH CpPaBHUBATh CPe/ICTBA U3MepeHUi
XapaKTepUCTHKA, OTPa’Karolriasi BO3MO>KHOCTH CpaBHUBATh (hr3MUeCcKe Be/TMUHHbBI
Mo0>kHO /11 IPOBEPATH HECKO/IBKO aMIIEPMETPOB U BOJIbTMETPOB?

aa

+HeT

Jla TIPY COOTBETCTBYIOIIIEH CXeMe MOBEPKU

IIpu BbIOOpeE 00pa3LoBOro cpeACTBa U3MepeHHsl A0/DKHbBI ObITh C/1e/yIoIIie
yC/10BUSA:

+poj, TOKa A0/DKEeH COBIIaAATh

KJIaCC TOUHOCTH 00pa31[0BOro mpubopa JJo/KeH OBbITh Bbillle He MeHee ueM B 1 pa3
BepXHU mpefies1 H3MepeHuii MoxeT ObITb 6oJibilie ToBepsieMoro Ha 30%

He /I0/KHO OBITb paBeHCTBa pabouMx AMarna3oHOB YacTOT

dopmyia /i onpejieieHNs OTHOCUTE/IbHOM MOrPeniHoCTH:

5=A-100%.

+ 'z
Azx—xﬂ

5~ 100%.
X

A=x-x,

I'ocyaapcTBeHHOM MOBepKe Mo/|jIe)KaT NpruoopbI:

BCe CpeJiCTBa U3MepeHU

+cpe/CTBa U3MepeHui, Ha KOTOpbIe paclpoCTPaHs0TCs TpeboBaHus obecrieueHust
eJMHCTBA U3MEePEeHUH B CTPaHe

Haxopsiyecs: B o0pailleHrny Ha MpeANpUsTUSIX OAHON 0Tpacin

CpeZiCTBa U3MEPEHUM, UCIIOIb3yeMble /1Sl BbIIYCKa MUILIEBOM NMPOAYKLIAN

Ec/M K/1acc TOYHOCTH Cpe/icTBa 0003HauaeTcsi 3arjiaBHOM 0yKBOii, TO OH
HOPMHUpYeT:

ripejies1 JOMyCKaeMOU NPUBEIeHHOM OCHOBHOM TMOTPEIIHOCTH

ripejies1 0NyCKaeMOW OTHOCUTETbHOM OCHOBHOM TMOTPEIIHOCTH

+TIpeiest oMycKaeMoi abCO/TFOTHOM OCHOBHOM TTOTPEIITHOCTU

Hmeetcst BombTMeTP C mipejesioM u3mepenuii 0-200 V. Kakoe o0pa3ijoBoe cpe/iCTBO
Hu3MepeHnii Heo0x0 MO BbIOpATh?

0-190 V

20- 210V

10-240 V

+30-220V

Y coBHOe 0003HauUeHHEe Ha nudepbd1aTe npubopa COOTBETCTBYET:
3JIEKTPOIMHAMHYECKOU CcHCcTeMe Tiprdopa

3JIEKTPOCTaTUUECKOM cHCTeMe TIpudopa

+MarHuTO3/IeKTPUUYECKOM crcTeMe nprOopa
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Y c/ioBHOE 0003HAUEHHE i { Ha u@epoOd1aTe MPUOOpPaA COOTBETCTBYET:
3JIEKTPOIMHAMHYECKOU CHCTeMe TIprdopa
+3/1eKTPOMarHUTHOM cucteMe ripubopa
MarHUTO3/IeEKTPUUECKOM cucTeme miprubopa
Y coBHOe 0003HaUeHHEe é Ha nudepbd1aTe npubopa COOTBETCTBYET:
+3/IeKTPOIMHAMUYECKOU CHCTeMe TIprbopa
3/IeKTPOMarHuTHOM cucteMe ripubopa
5/IeKTPOCTaTUUeCKOl cuctemMe nprubopa
e

L

Y coBHOe 0003HaUeHHEe y’+ Ha nudepbd1aTe npubopa COOTBETCTBYET:
3/IeKTPOAMHAMHUUECKOl crcTeMe nprbopa

3/IeKTPOMarHuTHOM cucteMe ripubopa

+3/IeKTPOCTaTUUECKOM CHCTeMe TTpudopa

Y coBHOe 0Go3Hauenue | Ha KopIyce Ipudopa COOTBeTCTBYeT:
+00111eMy 3a)KUMY /11 MHOTOTIpeZie/TbHBIX TTPUOOPOB

3@KUMY [I7IsI COeJUHEHUsI C SKPaHOM

3)KUMY /1J1s1 3a3eMJIeHHs

Y cioBHOe 0003HaUeHHEe u ~ Ha KopIyce Ipudopa COOTBeTCTBYeT:
00111eMy 3a)KUMY /11 MHOTOTIp€e/ie/TbHBIX TTPUOOPOB

+3KUMY [I7IsI COeJUHEHUsT C SKPaHOM

3)KUMY /1J1s1 3a3eMJIeHHs]

Y coBHOe 0003HaUeHHEe A Ha Kopmyce npudopa COOTBEeTCTBYeT:
00111eMy 3a)KUMY /11 MHOTOTIp€e/ie/TbHBIX TTPUOOPOB

3@KUMY [I7Isl COeJUHEHUsI C SKPaHOM

+3aKMMY [J151 3a3eMJIEHUS

Y coBHOe 0003HaUeHHEe Ha nudepbd1aTe npubopa COOTBETCTBYET TOMY, UTO...
+u3MepuTe/bHas [l U30/MPOBaHa OT KOPITyCa M UCIbITaHa HarpsbkeHueM 2 KB

KJIaCC TOUHOCTH mpubopa 2

W3MepUTe/IbHBIA TTPUO0pP UMeeT 2 mpejie/sia U3MepeHust

Yc/l0BHOe 0G03HaueHHe . Ha ugepoOaTe mpudopa COOTBETCTBYET TOMY, UTO...
M3MepuTe/ibHas 1elb U30JMpOBaHa OT KOPIyca M UCTbITaHa HarpsbkeHveM 2 KB

+KJlacC TOUHOCTH nprbopa 2,0

M3MepUTeJIbHBIN MpUbop nMeeT 2 Tipejiernia U3MepeHust

Kiacc TounocTu mpudopa — 3T0...

+00606111eHHast XxapaKTepUCTHKa, orpe/iesisieMast rpejie/iaMu JJOMyCKaeMbIX OCHOBHBIX U
JIOTIO/THUATETHbHBIX TOTPEeIIHOCTeN

[IpenenbHOe 3HaUeHWe MPUBELEeHHON OTHOCUTEIbHOU MOTPeLIHOCTH

IIpenenbHOe 3HaUeHKEe OTHOCHUTE/ILHOM MO PEIlIHOCTH
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YcpenHeHHOe 3HaUeHWe OTHOCUTE/IbHOU MOTrPeIIHOCTH

2,0

YcoBHOe 0603Hadenne . Ha nudepod1aTe mpubdopa COOTBETCTBYET TOMY, YTO...
+HopmupyeTcs nipesies 10MyCKaeMou MPUBeAeHHOW OCHOBHOM TTOTPEIIHOCTH
HopmupyeTcst npefien AomyckaemMoi abCor0THOM OCHOBHOM MOTPEeIHOCTH
Hopmupyetcs npesen f0omycKkaeMOU OTHOCUTE/IbHOKW OCHOBHOM TTOIPELHOCTH

Y cnoBHoe o603HaueHue «B» Ha nu¢epb1aTe NprdOpa COOTBETCTBYeT TOMY, UTO
Hopmupyetcs nipegien AomycKaeMOW NpUBeIeHHOM OCHOBHOU MOTPELHOCTH
+HopmupyeTcs npefiest AoryckaeMoi abco/TFOTHOM OCHOBHOM MOTPeITHOCTH
Hopmupyetcs npesen fomycKkaeMOU OTHOCUTE/IbHOKW OCHOBHOU TOIPEIHOCTH

Bsedume ¢ kaasuamypbl Baw eapuaHm omgema u Haxcmume KHONKy «Omeemumb»

Y coBHOe 0003HaUeHHEe Ha 1fu¢epodiaTe mpudopa COOTBETCTBYET TOMY, UTO...
Hopmupyetcs nipegen AomycKaeMOW NpUBeIeHHOM OCHOBHOU MOTPELHOCTH

Y c/ioBHOE 0003HAUEHHE Ha pudepod/1aTe mpubdopa COOTBETCTBYET TOMY, YTO...
Hopmupyetcs npesen f0omycKkaeMOU OTHOCUTE/IbHOKW OCHOBHOM TTOIPELHOCTH

Tab6iuna 9 — Kpurepuu oreHKu copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Koz u Kputepuu orjeHrBanusi CQOpMHUPOBaHHOCTH KOMITETEHL[UN
HauMeHOBaHUe (uacT KOMIeTeHI1H)
WH/MKaTopa Ha 6a30BOM ypOBHe Ha MOBBILLIEHHOM YPOBHE
JOCTVDKEHUST COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLleHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHL[U1 «y[IOBJIETBOPUTETHHO» «XOpOILIO» «OTJTUUHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEeHLIMH) MaKCUMaJibHOro 6asia MaKCHMaJibHOr0 Hasia MaKCUMaJibHOro Hasia
UO-1yk-2 CTYZIeHT IeMOHCTPUPYeT CTYZIeHT TI0Ka3bIBaeT CTYZIeHT IeMOHCTPUPYeT
QPopmysmpyer B 3HaHUe OCHOBHBIX 3HaHUe U [TIOHUMaHue ryiybokoe 3HaHUe U
pamkax TIOJIOYKEHUH OCHOBHBIX TIOJIOKEHUM TTOHUMaHHe OCHOBHBIX
TIOCTaB/IEHHOM L{e/H ¥
HpoeKTa opraHu3aluu opraHu3aluu TI0JIO)KeHUM
COBOKYTTHOCTH MeTpOJIOTUUeCKUX MeTPOJIOTUUeCKUX opraHu3aluu
B3aMMOCBSI3aHHBIX cy>x0, MeTo10/IOTHH U cyx0, MeTo10/I0THH U MeTPOJIOrUYeCKUX
3ajau, TIpaBUJI IIPOBe/ieH1e TIpaBUJI IPOBeJieH1e C1y>k0, MeTO/J0/IOTUN U
06ecreunBaroLKX ee | [IOBePOK U3MEPUTE/ILHBIX | TOBEPOK M3MEepPUTEe/IbHBIX IIpaBUJI IIpOBeJieHHe
AOCTHKEHHE. nipubopoB, crocobeH npubopoB, crocobeH ¢ | TOBEPOK U3MePUTETbHBIX
g;ﬁ;ﬁgﬁﬁz cob1paTh TIOBEpPOUHbIe JIOCTATOUHO BHICOKOM npubopoB, criocobeH c
S p— CXeMbl, IPOBOJUT Joneit BLICOKMM ypOBHEM
peleHus TIOBEpKY, CaMOCTOSITe/TbHOCTH CaMOCTOSITe/TbHOCTH
BBIZIe/ICHHBIX 3334 ¢dbopmynpoBath B cobupaThb MoBepouUHbIe cobupaThb MoBepouUHbIe
NO-2yk-» paMKax [0CTaB/JIeHHOMN CXeMbl, IIPOBOJUT CXeMbl, IIPOBOJUT
IIpoekTupyer 11eJI1 COBOKYITHOCTh II0BEPKY, [I0BEpPKY,
PELLEHNE dbopMyTUpoBaTh B ¢dbopMyTMpoBaTh B

KOHKDEeTHOMH 3a/jauun
TIPOEeKTa, BbIOMpast
OINTHMaJbHBIN
criocob ee pereHws,
UCXO[s U3
JIeMCTBYIOIINX
MPaBOBBIX HOPM U

B3aMMOCBSI3aHHBIX 3371y,
obecrieunBarOLUX ee
JOCTWXKeHHe,
onpejieNnsiTh 0>XKUAaeMblii
pe3yJIbTaT pellieHws,
TIPOEKTHUPOBATh PelleHre
KOHKDETHBIX 3a/1ay,

paMKax TOCTaB/IeHHON
1[eJTH COBOKYTTHOCTh
B3aMMOCBSI3aHHBIX 3371y,
obecrieunBaroLUX ee
JOCTUXKeHHe,
onpejieNsiTh 0XKUAaeMbli

paMKax TOCTaBJ/IeHHON
1[eJTH COBOKYTTHOCTh
B3aMMOCBSI3aHHBIX 3371y,
obecrieunBaroLUX ee
JOCTUXKeHue,
onpejieNsiTh 0XKUAaeMbli
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HMMeIOIIUXCS
pecypcoB 1
OrpaHUYeHU
W/I-3yk-» Permaer
KOHKpeTHbIe 3a7iau

pelaTh KOHKPeTHbIe
3a/jauu 3a
yCTaHOBJIEHHOE BpeMsl,
ny6/IMYHO TIpeCTaB/ISATh
pe3y/bTaThl pelleHust

pe3y/bTaT pelleHus,
TIPOEKTUPOBATh pelleHne
KOHKDEeTHBIX 3a/1ay,
pelaTh KOHKPETHBIE
3a7lau 3a

pe3y/bTaT pelleHus,
TIPOEKTUPOBATh pelleHne
KOHKDEeTHBIX 3a/1ay,
pelaTh KOHKPETHBIE
3a7iau 3a

TPOeKTa
33,115 JIEHHOT'O KOHKDETHOM 3a/lauy, yCTaHOBJIEHHOE BpeMs, yCTaHOBJIEHHOE BpeMs,
KauecTsa u 3a WCIT0J/Ib30BaTh 3aKOHBI | MyOJIMYHO MPeJCTaBAATh | MyOJUYHO TIPe/ICTaB/ISATh

yCTaHOBJ/IEHHOE eCTeCTBeHHOHAYYHBIX pe3yJbTaThl pelieHus pe3yJbTaThl pelieHus
BpEMs JUCLIUTUIAH 151 PellieHust KOHKpEeTHOM 3a/jauu, KOHKpEeTHOM 3a/jauu,

UJI-4vx2 Llybmaaso CTaH/IapPTHBIX 3aJau B WCII0JIb30BaTh 3aKOHBI WCII0JIb30BaTh 3aKOHBI
Hg :f;;fff:}f COOTBETCTBHUU C eCTeCTBeHHOHAYUHBIX €CTeCTBeHHOHAYUHBIX

peleHus HarpaB/IeHHOCTBIO JVICLIUTUTAH /151 pellieHrs] | JUCLMTUIAH /ISl PeIeHUsI

KOHKPETHOM 3a/jauu nipodecCHOHATbHOM CTaH/IapTHBIX 3aJau B CTaH/IapTHBIX 3aJau B

TMPOeKTa JeATeIbHOCTH, COOTBETCTBHUU C COOTBETCTBHUU C
-lonk1 y4acTBOBATh B HarpaB/IeHHOCTBIO HarpaB/IeHHOCTBIO
Vicnonbsyer 9KCITepUMEHTa/TbHBIX ripodecCcroHaIBHOM ripodecCHoHaIBHOM
OCHOBHBIE 3dKOHBI
WCCIIeJOBAaHUSIX JeATeIbHOCTH, JeATeIbHOCTH,
€CTeCTBEHHOHAYUHbI
X QUCLMIVIHE s 3/1eKTPO000PYAOBaHUS y4acTBOBATh B yuacTBOBaTh B
pelieHust 3KCIIepPUMEHTa/TbHBIX 3KCIIepPUMEHTa/TbHBIX

CTaHZAPTHBIX 3a/au HCCIIeIoBaHUSIX WCCIIeJOBAaHUSIX

B COOTBETCTBUU C 3/1eKTPO000PYAOBaHUS 3/1eKTPO000PYAOBaHUS
HalpaB/IEHHOCTBIO

rpoeccruoHanbHON

AedaTe/IbHOCTH
NIO-1omnk-s
YuactByer B
SKCIIEPUMEHTA/IBHBIX
WCC/IEI0BAHUSIX

371eKTpO0GOPYJ0BaH
Hd " CpeiCTB

dBTOMATHU3dlNH

Mopaynb: CTangapTu3anus U cepTuUKaLus

KomnbrorepHoe TectupoBanue (TCk)

Bbibepume 00uH npasu/ibHblil 8apuaHm omeema u Haxcmume KHonky «/lanee»
JI/151 BbINOJIHEHN s Ha Bced TeppuTopuu P®, Bcemu rpakilaHaMu SIB/IS€TCA
00s3aTe/IbHBIM HOPMATUBHBIN AOKYMEHT:
+HaioHanbHbIM CTaHAapT
TexHuueckue ycaoBus
PykoBogsAIIMNA JOKYMEHT
CraHjapT npernpusaTus
OtpacsieBou CcTaHAapT
Kareropus craHpapra omnpepjesisier:
B03MOKHOCTB ero npumMeHeHus
+Cdepy ero gerncTBus

Heo0xoquMoCThb

HayuHyro HOBU3HY

KomMmeTeHTHOCTRL
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Ynpas/ieHne MPOU3BOACTBOM SIB/ISIETCHA 00BEKTOM:

roCyZlapCTBeHHOU CTaHZapTU3aLuu

OTpac/eBOM CTaHJapTHU3aLuun

Me>X[YHapOJHOW CTaHAapTHU3aLUu

+CTaHAapTU3aLUU NpeAnpPUsTUN

B 3aBHCHUMOCTH OT CPOKOB /IefiCTBUSI CTaH/AAPThI Pa3/IMYalT Ha BU/IbI:

+be3 orpaHnueHust Cpoka JeUCTBUS U C OTPAHUYEHHBIM CPOKOM [JI€UCTBUS

Bce cTanzapThl MIMEIOT OrpaHUYeHHbIA CPOK J1eUCTBUSA

Bce cTaHzapThl He MMEIOT OrPaHUUEHUs CPOKA JeNCTBUS

Korja npoBojaT IpoBepKy cTaHjapra?

+B cooTBeTCTBHHU CO CPOKaMU yYKa3aHHBIMHU B MH(POPMAILIMOHHBIX JJaHHbIX CTaHJapTa, HO
He T103/IHee YeM Yepe3 KaKJble 5 JieT

B cooTBeTCTBUM CO CPOKaMH yKa3aHHBIMU B MH(OPMAIIMOHHBIX JJ@aHHBIX CTaH/AapTa, HO
He 1o3Hee yeM uepes Kaxzable 10 et

Kaxapie 10 sieT nercTBUS CTaHAapTa

Uepes KaXKJblM rOfl, AeHMCTBUS CTaHZapTa

[To Mepe HeOO6XOAMMOCTH

OAHMM M3 OCHOBHBIX IIPUHIIMIIOB CTaHAapTU3aLuM, ycTaHoB/IeHHbIX B ['OCT P
1.0-2004, saBasieTcsi:

3aKPBITOCTb UH(OPMaI[MH 10 CTaHjapTaM

+106pOBO/ILHOCTb TTPUMEHeHUsI CTaHAAPTOB

00s13aTeTbHOCTh TIPYMEeHeHHs1 CTaHAapToOB BO BcexX cepax

Heo0s13aTe/TbHOCTh AOCTH)KEeHUsI KOHCEHCYCa BCeX 3aMHTepeCOBAHHBIX CTOPOH TPU
pa3paboTKe cTaHJapTa

Bb100p onTHMAaILHOT0 YKC/Ia Pa3HOBUAHOCTEH NMPOAYKI{MH, IIPOLeCCOB U YC/YT,
3HaueHUH UX NapaMeTpPoOB U pa3MepoB Ha3bIBaeTCA:

K/1accudukalen

+yHU(pUKALen

vjeHTAPUKaLen

arperaTMpoBaHUEM

MeTo/ cTaHAapTH3al[Ui, YCTaHAB/IMBAKILHMHA TUTIOBbIe KOHCTPYKTHBHbBIE U
TeXHO/IOTUYeCKHe pelleHHs], Ha3bIBaeTCH:

K/1accuduKals

yHU(pUKALYS

arperaTvpoBaHUe

+TUNU3aLUs

K meTosaM cTaHAapTH3aLUM He OTHOCHTCH:

arperaTvpoBaHUe

CUMILTU(UKALIUS

yrnopsijoueHre 00beKTOB

+c/ueHue

Co3paHue MalIuH, MPUOOPOB U 000PYy/JOBaHUSA U3 OT/Ie/TbHBIX YHH()MIIUPOBAHHBIX
y3/I0B, MHOTOKPAaTHO MCII0/Ib3yeMbIX IIPH CO3AaHUH Pa3/IMUHBIX U3/e/THl,
Ha3bIBaeTCH:

+arperaTMupoBaHuEM
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cUMITTM(UKALIen

KOMIIJIEKCHOM CTaHAapTU3aLyen

yHU(UKALIeN

MeTtop cTaHAapTHU3aLMU, 3aK/THOYAILIUNICA B YMEeHbIIIeHUH KO/IUYeCcTBa TUIIOB WIH
APYIMX Pa3’HOBU/HOCTEH U3Je/IUH A0 UHMC/Ia, AOCTAaTOUYHOI0 /IS YA0B/IeTBOPEeHHUs
CyLeCTBYIOIMX B laHHOE BpeMs MOTPeOHOCTeii. ..

arperaTupoBaHueM

+cuMIMurKaLen

KOMIIJIEKCHOM CTaHAapTU3aLyen

yHU(UKALIeN

Kakoii HopMaTHBHBIN AOKYMEHT SIBJIsAeTCA 0053aTe/IbHBIM /IJIs1 BHITIOJTHEHUSI Ha
Bced Tepputopuu P®, Bcemu rpaxxpaHamu?

+["'ocyapcTBeHHbIV CTaHAApT

TexHuueckue ycaoBus

PykoBOoJAIIMNA JOKYMEHT

CraHjapT npenpusaTus

OtpacsieBoM CTaHAapT

UTo AB/IAETCA HOPMAaTHBHO-TeXHUUeCKUM AoKymeHToMm (HT/)?

HT/] - 3T0 JOKYMeHT, yCTaHaB/IMBAIOIIUM TpeboBaHMsI OpraHU3aliMOHHO-MeTOIUYeCKOTO
1 00I1[eTeXHUUeCKOro XapakTepa

HT/] - 1oKyMeHT, ycTaHaB/IMBAIOIIMM TpeboBaHuUs K IPynraM OAHOPOAHON TIPOAYKLIUH,
obecrieurBaroLMii pa3paboTKy U MprMeHeHue, pa3paboTaHHbIN B yCTaHOBIEHHOM
TIOPSIZIKE U YTBEP K[ €HHbIM KOMIIETEHTHBIM OpPTraHOM.

HT/] - 1oKyMeHT, ycTaHaBIUBAIOIIMM TpeboBaHUsI K KOHKPETHOM TIPOAYKLIUY,
pa3paboTaHHbBINM B yCTAHOB/IEHHOM TIOPSiZIKe U YTBEP>K/[€HHbI KOMIIETEHTHBIM OPTaHOM.
HT/] — oKyMeHT, yCTaHaBIMBAIOIIUM TpeOoBaHUs K TPyIIiaM OJHOPOAHOMN MPOAYKLIUH,
B HEOOXOJMMBIX C/Iydasix K KOHKPeTHOM MPOAYKLMH, TpaBr/ia obecrieurBarolye
pa3paboTKy, IIPOM3BO/ICTBO U IIPUMEHeHHe, a TaKXKe TpeOOBaHUS K MHBIM 00beKTaM
CTaHJjapTU3aLuy pa3paboTaHHbIN B YCTaHOBJIEHHOM TMOPSIIKE U YTBEP KA eHHbIN
KOMIIETEHTHBIM OpPraHOM

+HT/] - 1OKyMeHT yCTaHaB/IMBaIOL[1ii KOMIIEKC HOPM, TIpaBU/I, TpeOoBaHUM
00s13aTeIbHBIX [I7Is1 UCTIO/IHEHHSI B OTIpe/iesieHHbIX 00/1acTsX AesiTe/IbHOCTH
pa3paboTaHHbINM B yCTAHOB/IEHHOM TIOPSIZIKe U YTBEP>K/[€HHbI KOMIIETEHTHBIM OPTaHOM.
Kakou HopmaTuBHO-TexHHueckuml AokymeHnT (HT /1) aBasierca crangaprom?
Crangapt - 3To HT]I, ycTaHaB/IMBAaOIIMI KOMIIJIEKC HOPM, TIpaBu/I, TpeOOBaHUM
00s13aTeIbHBIX [I/Is1 UCTIO/THEHHSI B OTIpe/iesieHHbIX 00/1acTsX AesiTe/IbHOCTH
pa3paboTaHHbIN B yCTAHOB/IEHHOM TOPsIJIKe U yTBepP>K/AeHHbIM KOMITeTeHTHbIM OpPraHoOM
+Crangapt - 3to HT/I, ycraHaBiuBatoiuii TpeboBaHus K TPyTIIaM OJHOPOAHOM
MIPOAYKLIUY, B HEOOXOAUMBIX C/Iydasix K KOHKPeTHOM MPOAYKLMH, TIpaBUsia
obecreurBarolijye pa3paboTKy, MPOM3BOACTBO U MpUMeHeHHe, a TakKe TpeboBaHuUs K
WHBIM 00BeKTaM CTaHjapTU3aliuu pa3paboTaHHbIN B YCTaHOB/IEHHOM TODSIIKe U
yTBEP)KJ,E€HHbIM KOMITIeTeHTHbIM OPraHOM

Crangapt - 3to HT/I, ycTaHaB/MBaroIui TpeOOBaHUS K KOHKPETHOM MPOZAYKI[UH,
pa3paboTaHHBIN B yCTAHOB/IEHHOM TOPsIJIKe U yTBepP>K/AeHHbIM KOMITeTeHTHbIM OpPraHOM
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Crangapt - HT/I, ycTaHaBMBaromyi Tpeb0BaHUs OpraHU3al[MOHHO-MeTOMYeCKOro 1
0011eTeXHMUeCKOT 0 XapakTepa
Crangapt - 3to HT/I, ycraHaBnuBaroluii Tpe60BaHus K IPyIiaM OHOPOJHOM
MPOAYKLMY, obecrieunBaroIiuii pa3paboTKy U puMeHeHUe, pa3paboTaHHbBIN B
yCTaHOBJIEHHOM TOPSiZIKe U YTBeP K[ eHHbIM KOMIIETEHTHBIM OPraHOM
Kakoii HopMmaTuBHO-TexHUYecKuH AoKymeHT (HT/I) aB/isieTcsi TeXHUUECKUMH
ycinoBusamu (TY)?
TY - sto HT/], ycTaHaBIMBaOIIU KOMIIJIEKC HOPM, MpaBu/l, TpeOoBaHU 00s13aTe/IbHbIX
JJ1s1 UCTIOJIHEHUSI B OTIpefie/ieHHbIX 00/1acTsX /esaTebHOCTU. pa3paboTaHHbIN B
yCTaHOBJIEHHOM TOPSiZIKe U YTBeP K[ eHHbIM KOMIIETEHTHBIM OPraHOM
TY - 3to HT/], ycTraHaBnuBaroliuii TpeOb0BaHUsI K TPyMIaM O[HOPOHOU IPOAYKIIUHU, B
HeoOXOJUMBIX C/lydasix K KOHKPeTHOM MPOAYKLMH, TpaBr/a obecrieurBarolye
pa3paboTKy, IPOM3BO/ICTBO U IIPUMEHeHHe, a TaKXKe TpeOOBaHUS K MHBIM 00BeKTaM
CTaHJjapTU3aliuy pa3paboTaHHbIN B YCTaHOBJIEHHOM TMOPSIIKE U YTBEP KA eHHbIN
KOMIIETEHTHBIM OpPraHOM
+TY - 3to HT]] ycraHaBnuBatoluii TpebOBaHUS K KOHKPETHOMU TPOYKIIUH,
pa3paboTaHHbIN B yCTAHOB/IEHHOM TOPsIJIKe U yTBeP>K/AeHHbIM KOMITeTeHTHbIM OpPraHoOM
TY - 310 HT/I, ycTaHaB/MBaroIMii TpeOOBaHMsI OpraHNU3aliMOHHO-MEeTOJUYeCKOT0 1
0011]1eTeXHMUeCKOT 0 XapakTepa
TY-3ro HT/], ycTraHaBnuBatoluii TpeboBaHUsI K TPyNIiaM OJHOPOHOM IMPOAYKIIVH,
obecrieurBaroLKii pa3pabOTKy U MpUMeHeHre, pa3paboTaHHbIN B yCTaHOB/IEHHOM
TIOPSIIKE U YTBEP)KJ€HHbIM KOMIIETEHTHBIM OpPraHOM
Kakoi HopmaTuBHO-TexHNUeckKui AoKyMmeHT(HT /1) aBisieTcs pyKOBOAIIUM
pokymeHntom (P/1)?
P/l — HT/], ycTaHaBIMBarOIIUM KOMIIJIEKC HOPM, TpaBu/, TpeOoBaHU 06s13aTe/IbHBIX
JJ1s1 UCTIOJIHEHUSI B OTIpefie/ieHHbIX 00/1acTsX esaTeNbHOCTH, pa3paboTaHHbIN B
yCTaHOBJIEHHOM TOPSiZIKe U YTBeP K[ eHHbIM KOMIIETEHTHBIM OPraHOM
P/l — HT/I, yctaHaB/MBatoOmuii TpeOOBaHUS K IPYIIIIaM OZHOPOAHOM TIPOAYKIMH, B
HeoOXOJUMBIX C/Iydasix K KOHKPeTHOM MPOAYKLMH, TpaBr/ia obecrieurBarolye
pa3paboTKy, IPOM3BO/ICTBO U IIPUMeHeHHe, a TaKKe TpeOoBaHUS K MHBIM 00BbeKTaM
CTaHJjapTU3aLiuy pa3paboTaHHbIN B YCTaHOBJIEHHOM TMOPSIIKE U YTBEP KA eHHbIN
KOMIIETEHTHBIM OpPraHOM
P/l — HT/[], yctaHaBnuBaroIuii TpeOOBaHUSI K KOHKPETHOM MPOAYKLMH, pa3paboTaHHbIN
B YCTaHOBJIEHHOM TOPSIKe U YTBEP)KJEeHHbI KOMITIeTEHTHbIM OPraHOM
+P/1 - sTo HT/], ycTaHaB/MBatoIIuii TpeOOBaHUsI OpraHM3alMOHHO-MeTO[UYeCcKoro 1
0011]1eTeXHMUeCKOT 0 XapakTepa
PJ1 - ato HT/], ycraHaB/ivBaroIuii TpeboBaHYs K TPYTIIaM OJJHOPOAHOM MPOAYKIIUY,
obecrieurBaroLMii pa3paboTKy U MprMeHeHue, pa3paboTaHHbIN B yCTaHOBJIEHHOM
TIOPSIZIKE U YTBEP K[ €HHbIM KOMIIETEHTHBIM OpPraHOM
YTo Ha3bIBaeTca u3jeauemM?
+Pe3ynbTaT paboThl MPOU3BO/ICTBEHHOTO MPeATPUATHS, XapaKTepU3yOLUHCs
JACKPETHOU BeJTMYMHOM, UCUMCISIEMOM B LITYKaX, IK3eMIUIpax U JPYrux CYeTHBIX
eZIMH1LIaxX
Pe3ysibTaT paboThl MPOU3BOICTBEHHOTO MPeANPHUATHS, XapaKTepru3yeMblii HellpepbIBHOM
Be/TMUMHOM, NCUUC/IIeMON B KWJIOTpaMMax, JIUTpaxX, MeTpax, KBaJipaTHbIX U KyOuuecKux
MeTpax U T.J.
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Pe3ynbTaT paboThl TPOU3BOICTBEHHOTO MPE/TIPUATHS, XapaKTepH3YOIIUACS
JUCKPETHOW BETUUMHOU, UCUMC/IIEMOM B KWJIOTPaMMax, JIMTPax, MeTpax, KBaJpaTHbIX U
KyOHMUecKux MeTpax | T.[.

Pe3ynbTaT paboThl TPOU3BOICTBEHHOTO MPE/TIPUATHS, XapaKTepH3YOIIUACS
HernpepbIBHOM BEJIMUMHOM, UCUUC/ISIEMON B IUTYKAaX, SK3eMIUIIpax U APYTUX CUETHBIX
e JMHULIAX

Pe3ynbTaT paboThl TPOU3BOICTBEHHOTO MPE/TIPUSATHS, XapaKTepH3YOIIUICS
JUCKPETHOW U HETIPEePhIBHOU BEJIMUMHOM, UCUMC/IIEMOM B CUETHBIX eMHHULIAX

YT0 Ha3bIBAETCS MPOAYKTOM?

Pe3ynbTaT paboThl TPOU3BOICTBEHHOTO MPE/TIPUATHS, XapaKTepH3YOIIUACS
JNUCKPETHOW BEJTMUMHOU, UCUMC/IIEMOM B LITYKaX, SK3eMI/Isipax U JPYyrUX CUETHBIX

e JMHULIAX

+Pe3ysbTaT paboThl TPOU3BOICTBEHHOTO MIPETIPUSATHS, XapaKTepr3yeMbli
HernpepbIBHOM BeJIMUMHOM, UCUUC/ISIEMOW B KMJIOTPaMMax, TUTPax, MeTpax, KBaJIpaTHbIX
1 KyOMueckux MeTpax U T.J,.

Pe3ynbTaT paboThl TPOU3BOICTBEHHOTO MPE/TIPUATHS, XapaKTepH3YOIIUACS
JUCKPETHOW BETMUMHOU, UCUMC/IIEMOM B KWJIOTPaMMax, JIMTPax, MeTpax, KBaJpaTHbIX U
KyOHMUecKux MeTpax | T.[.

Pe3ynbTaT paboThl TPOU3BOICTBEHHOTO MPE/TIPUSATHS, XapaKTepH3YOIIUACS
HeNnpepbIBHOM BEJIMUMHOM, UCUUC/ISIEMOU B IUTYKaX, SK3eMIUIIpax U APYTrUX CUETHBIX
eJMHULIAX

Pe3ynbTaT paboThl TPOU3BOICTBEHHOTO MPE/TIPUSATHS, XapaKTepH3YOIIUACS
JUCKPETHOW U HETIPEePhIBHOU BEJIMUMHOM, UCUMC/IIEMOM B CUETHBIX eJMHHULIAX

Yto ompe/esisieT KaTeropus crasjapra?

B03MOKHOCTB ero npumMeHeHus

+Cdepy ero gelncTBus

Heo0xoquMoCThb

HayuHyro HOBU3HY

KoMmrieTeHTHOCTb

MamuHbI Me/IKOCEPUMHOT0 MPOU3BO/ICTBA ABISIOTCHA 00HEKTOM...
roCyZlapCTBeHHOU CTaHZapTU3aLuu

+0Tpac/ieBOU CTaHjapTU3aLuu

CTaHapTU3aLuK MpepUsITAN

Me>X[yHapOJHOW CTaH/AapTHU3aLUu

YnpaB/ieHne NPOU3BOJACTBOM SIBJISIETCH 00BEKTOM ...

roCyZlapCTBeHHOU CTaHZapTU3aLuU

OTpac/ieBOM CTaHJapTHU3aLun

Me>X[YHapOJHOW CTaHAapTHU3aLUu

+CTaHAapTU3aLyy NpeAnpUsTUN

Yto 00603HauaeT iuTepa "J" B 0003HaUEHUH I'OCYJaPCTBEeHHOT0 CTaH apTa?
+CTaHjapT yCcTaHaB/IMBaeT TpeOOBaHUS K TTPOYKIIMHY, TIOCTAB/ISIEMOM Ha 3KCTIOPT
CraHJapT ycTaHaB/IMBaeT TpebOOBaHUS K TIPO/YKIIMN BLITTyCKaeMOH /iJisi BHYTPEHHET 0
PbIHKA
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CraHpapT ycTaHaB/ivBaeT TpeboBaHUsI K TIPOAYKLIMU BbIMTyCKaeMOM Kak [j1sl
BHYTPEHHEer0 PbIHKA, TaK U Ha SKCIIOPT

K cranzpapry [ieliCTBYIOT 3KCIIOPTHBIE [OTOJTHEHUS

W3penus, BelllyCKaeMble 10 JJAHHOMY CTaHZJapTy, MOCTaBJ/ISIOTCA TOJBKO Ha aTOMHbIe
CTaHLIUU

Yro o6o3Hauaer uTepa "E" B 0003HaUeHHHU roCyJapCTBeHHOr0 CTaHAApTa?
CraHpgapT ycTaHaB/iMBaeT TpeOOBaHUs K MPOAYKLIUU, TIOCTaB/IsIeMON Ha SKCTIOPT
CraHpapT ycTaHaB/iMBaeT TpeOOBaHUsI K IPOAYKLIMY BbIMTYCKaeMOM /1Ji1 BHyTPEHHEro
PBIHKa

+CraHAapT ycTaHaB/IMBaeT TpeboBaHUs K TTPOAYKLIMU BbITTyCKaeMOM Kak [JjIs
BHYTPEHHEer0 PbIHKA, TaK U Ha SKCIIOPT

K cranpapry [1eliCTBYIOT 3KCIIOPTHBIE JOTOJTHEHUS

W3penus, BelllyCKaeMble 10 JJAHHOMY CTaHZJapTy, MOCTaBJ/ISIOTCA TOJbKO Ha aTOMHbIe
CTaHLIUU

Yro o603Hauaer uTepa "A" B 0003HaUeHHUH IOCy/JAPCTBEHHOI0 CTaH/ apTa?
CraHpgapT ycTaHaB/i1MBaeT TpeOOBaHUs K MPOAYKLIUU, TIOCTaB/IsIeMOM Ha IKCTIOPT
CraHpapT ycTaHaB/ivBaeT TpeOOBaHUs K IPOAYKLIMY BbIMTYCKaeMOMU /1Jis BHyTPEHHEro
PBIHKa

CraHpapT ycTaHaB/iMBaeT TpebOBaHUsI K IPOAYKLIMU BbIMTyCKaeMOM Kak [jIs
BHYTPEHHEer0 PbIHKA, TaK U Ha SKCIIOPT

K cranzpapry [1eliCTBYIOT 3KCIIOPTHBIE JOTOJTHEHUS

+W3penus, BblllyCKaeMble 110 JaAHHOMY CTaHJapTy MOCTaBJISIOTCS TOJIBKO HAa aTOMHBIE
CTaHLIUU

Yro o603Hauaer utepsbl "I/1" B 0003HaUeHUH rOCyAaPCTBEHHOI0 CTaH apTa?
CraHpapT ycTaHaB/i1MBaeT TpeOOBaHUsI K TPOAYKLIUU, TIOCTAB/IsIEMON Ha IKCTIOPT
CranpapT ycTaHaB/iMBaeT TpeboOBaHUsI K POAYKLIMY BbIMYCKaeMOM /1Jis BHyTPEHHEro
PBIHKa

CraHpapT ycTaHaB/ivBaeT TpeboBaHUsI K TIPOAYKLIMU BbIMTyCKaeMOM Kak [jIsl
BHYTPEHHEer0 PbIHKA, TaK U Ha SKCIIOPT

+K cTaHzapTy [elCTBYIOT SKCIIOPTHBIE [OTI0JTHEHUS

W3penus, BelllyCKaeMble 10 JJAHHOMY CTaHZJapTy, MOCTaBJ/ISIOTCA TOJBKO Ha aTOMHbIe
CTaHLIWU.

Ha Kakue BH/ibI Pa3/IM4al0T CTaHAAPTHI B 3aBUCMIMOCTHU OT CPOKOB JJeUCTBUA?
+be3 orpaHnueHus Cpoka [ieliCTBUS M C OTPaHUUYeHHbIM CPOKOM [J|elCTBUSA

Bce cTanzapThl MIMEIOT OrpaHUYeHHbIA CPOK J1eUCTBUSA

Bce cTanzapTel He MMEIOT OrPaHUUYEHUs CPOKA JeNCTBUS

Korja npoBojaT IpoBepKy cTaHjapra?

+B cOOTBeTCTBMM CO CpOKaMH yKa3aHHbIMU B MH(OPMALIMOHHBIX [JaHHBIX CTaH/JapTa, HO
He T103/IHee YeM Yepe3 KaKJble 5 JieT

B cooTBeTCTBUM CO CPOKaMU yKa3aHHbIMU B MH(OPMAaLMOHHBIX JaHHBIX CTaHAApTa, HO
He 1o3/Hee yeM uepes Kaxzable 10 et

Kaxapie 10 sieT nercTBUS CTaHAapTa

UYepes KaXKblM rOfi, AeHMCTBUS CTaHZapTa

[To Mepe He06XOAMMOCTH
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Kak pacuingposbsiBaercs UYC?
E>xemecsiuHbIM MH(GOPMAaLIMOHHBIM yKa3aTeJb OTPac/eBbIX CTaH/japTOB
+E>xemecsiuHbIY MH(OPMAaLMOHHBIM yKa3aTe/lb rOCyJapCTBEHHbIX CTaHapPTOB
E>xemecsiuHbIM MH(OPMAaLIMOHHBIM yKa3aTe/lb TEXHUUYEeCKUX YCI0BUMN
E>xemecsiuHbIN MH(OPMAaLIMOHHBIM yKa3aTe/lb HODMaTUBHO-TEXHUYECKHX JOKYMEHTOB
E>xemecsiuHbIM MH(OPMAaLIMOHHBIM yKa3aTe/lb U3MEHEeHUN BHECEHHbIX B CTaH1apThl
Kakum cuMBo/10M 0003HauaeTcs pa3jes yka3aress "['ocysapcTBeHHbIe
cranjaprsl PO" B KI'C?
[TpornrcHol 6ykBo# pycckoro andaBuTa
PumMckumu nudpamu
+3aryiaBHOM OYKBOM pyccKoro andaBuTa
Apabckumu udpamu ot 0 10 9
3aryiaBHBIMM OyKBaMU JIaTUHCKOTO ajaBuTa
Yro 0603HaUaeT CUMBOJI * 0TMeUaKIUd HOMep CTaHAAPTa B yKa3areJe
"I'ocyrapcTBeHHblIe CTaHAapThI PD"?
+B maHHBIM CTaHZAPT BHECEHO M3MEeHeHUe
CraHzapT 3aMeHeH WX OTMEHeH B 4acTsaX

A
HoBblii cTaHgapT, KOTOPOMY MPHUCBOEHO 0003HaueHre OTMEHEHHOT O
CraHgapT ObUT OTMEHEH, HO OMSITh BBe/IeH B JleliCTBHE
CraHzapTt rocse poBepKy 0CTasICsl Hen3MeHeHHbIM
Yto 0003HaUaeT CUMBOJI ***, oTMeUarII[Uii HOMep CTaHJapTa B yKa3aTeJe
"I'ocyrapcTBeHHblIe CTaHAapThI PD"?
B [aHHBIM CTaHAApT BHECEHO U3MeHeHre
CraHzapT 3aMeHeH WM OTMeHeH B 4aCTaX
HoBblit cTaHgapT, KOTOPOMY MPHUCBOEHO 0003HaueHre OTMEHEHHOT O
+BHOBB yTBep)KeHHbIM CTaHJApT M0JIy4YrU/I HOMep paHee OTMEHEHHOI'O
CraHzapT rocse poBepKy 0CTasICsl Hen3MeHeHHbIM
Yto 0003HaUaeT CHMBOJI **, 0TMeYaloIMii HOMepP CTaHAApTa B yKa3areJie
"I'ocyrapcTBeHHblIe CTaHAapThI PD"?
B [aHHBIM CTaHAApT BHECEHO U3MeHeHre
+CTaHZapT 3aMeHeH WU OTMeHeH B YaCTAX
HoBblit cTaHgapT, KOTOPOMY MPHUCBOeHO 0003HaueHre OTMEHEHHOT O
CraHgapT ObUT OTMEHEH, HO ONSITh BBe/IeH B JleliCTBHE
CraHzapTt rocse poBepKy 0CTasICsl Hen3MeHeHHbIM
KakuMu cuMBo0/IaMHU 0003HAUAKOTCA K/IacC M IPyniia yKa3aTe/is
"I'ocypapcrBeHHble cTtanjapTrel PO" B KI'C?
3arnaBHOU OyKBOM pycckoro asdaBuTa
[TpornicHol 6ykBo# pycckoro andaBuTa
PumMckumu nudpamu
+Apabckumu 1udpamu ot 0 10 9
3aryiaBHBIMM OyKBaMU JIaTUHCKOTO ajiaBuTa
KakuMu cuMB0/IaMHU 0003HAYAKOTCA pa3jiesi, rpyImna v MoArpynia ykasare/is
"I'ocypapcTrBeHnHsle cTranjaprel PO" B OKC?
3arnaBHOU OyKBOM pycckoro asdaBuTa
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[TporvcHoO# 6YKBOM pycCKOTO andaBrTa
PumMckumu nudpamu

+Apabckumu 1udpamu ot 0 70 9
3aryiaBHBIMM OyKBaMU JIaTUHCKOTO ajiaBuTa

Bbibepume HeCKO/bKO Npasu/bHbIX 8ApUAHMO8 omeema U Haxcmume KHONKY «/lanee»
Henu craHaapTu3anum (yKaxure Bce):

+¥YcTaHoB/IeHUe 00s13aTe/IbHBIX HOPM UM TpeboBanHwmit (33%)

YcraHoBneHUe 00s13aTe/IbHBIX HOPM

+¥YcTpaHeHHe TeXHUUeCKUX OapbepoB B MeKAyHapoAHoU Toproaie (33%)
PernameHTHpOBaHUe BbIMTyCKaeMOW MPOAYKLIAU

+¥YcTpaHeHUe pa3/IMUMi MIPU BhIMYCKe OZHOPOAHOM npoayKimu (33%)

EuHUIBI (pU3UUeCKUX Be/THUMH SIBJIAIOTCA 00beKTOM (YKa)KHTe BCe BAPHAHTHI
OTBETOB)

+MeXXAyHapoaHou ctaHaaptusanuu (50%)

OTpac/ieBOM CTaHJapTHU3aLiu1

+rocyaapcTBeHHOM ctaHAapTu3anuu (50%)

CTaHiapTU3aLuK MpepUsITAN

EuHUIBI (DU3UUeCKHX Be/THUMH SBJ/IAIOTCA 00beKTOM...(yKa)XkKuTe BCe BapUAHThI
OTBETOB)

+MeXXAyHapoAHou ctaHaaptusanuu (50%)

OTpac/ieBOr CTaHJapTHU3aLUuK1

+rocyapcTBeHHOU ctanAapTuauuun(50%)

CTaHiapTU3aLuK MpepUsITAN

Henu craHaapTu3anum (yKaxure Bce ):

+¥YcTaHoB/IeHHe 00s13aTe/IbHBIX HOPM U TpeboBaHmii(33%)

YcraHoBneHUe 00s13aTe/IbHBIX HOPM

+YcTpaHeHHe TeXHUUECKUX OapbepoB B MeKAyHapoAHoi Toprosie(33%)
PernameHTHpOBaHUe BbIMyCKaeMOW MPOAYKLIAU

+YcTpaHeHUe pa3/IMuUi NIPU BbIMTYCKe OAHOPOAHOM npoayKinu(33%)

Bgeoume c kaaguamypbl 6aw 6apuaHm omeema u Hajxcmume KHonky «Omeemumb»
Ha cko0/1bK0 BH/I0OB B 3aBHCMMOCTH OT CO/iepP)KaHUA Pa3/IMuyaloT CTaHAAPThI (BBeCTH
uKnci0)?

4

CKo/IBKO pa3paboTaHo Me)X0TPaC/IeBbIX CHCTEM CTAaHJAPTOB (BBeCTH YHC/10)?

30

Ha cko/1bK0 rpynii no/jjpa3faesisieTcs KaXAbId K/1acC CTAaHJapPTOB B COOTBETCTBUM C
KI'C (BBecTH unc/no)?

10

Kak pacuingposbiBaercs KI'C?

K/1IacCU(HUKATOp roCy/lapCTBEHHBIX CTaH/1apTOB

Kak pacungpossiBaercsas OKC?

o0111epoccUiickuii KaccurKaTop CTaHAApTOB
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Tabmuna 10 — Kpurepun oneHku chopMHUPOBAHHOCTH KOMIIETeHIUA

Kopg u
HavMeHOBaHue
VH/JUKaTopa
JOCTHIKEHUS
KOMITeTEeHLIUU
(uactn
KOMITeTeHL1H)

Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU

(4acTv KOMIEeTeHIMN)

Ha 6a30BOM ypOBHe

Ha IOBLIIIE€HHOM YpPDOBHE

COOTBETCTBYET OLIEHKE
«y/IOBJIETBOPUTE/THHO»
50-64% ot
MaKCHUMaJIbHOro 6asia

COOTBETCTBYET OLIEHKE
«XO0pOolIo»
65-85% ot

MaKCHUMaJIbHOro 6asia

COOTBETCTBYET OLIEHKE
«OTJIAYHO»
86-100% ot

MaKCHUMaJIbHOro basia

Na-1yk»
dopMynupyeT B
paMKax
TOCTaBJ/IEHHOH L1eJTn
MpoeKTa
COBOKYITHOCTb
B3aUMOCBS3aHHBIX
3ajady,
o0ecrieyrBaroLMX ee
JIOCTVKEeHUe.
Ornpepensiet
O’KUJlaeMble
pe3yJIbTaThbl
pelleHust
BbI/le/IeHHBIX 3374
Na-2yx-»
[IpoekTupyer
pelieHHe
KOHKPETHOM 3aiauu
TIPOEKTa, BbIOUpast
ONTUMaJIbHBIN
Criocob ee peliieHws,
WCXOZd U3
JIeMCTBYIOIINX
MPaBOBBIX HOPM U
HMMEIOIIIXCS
pecypcoB 1
OrpaHUYeHU
N-3yxk-> Pemaer
KOHKpPETHBIE 33/1a4

MIPaBUIbHO BBITIOJTHEHO
50-64% TeCcTOBBIX
3a/laHuM, CTYJeHT

JIeMOHCTpPUPYeT 3HaHue
Liesiel U 3a7ja4
CTaHJApTU3aLIUY,
KaTeropuii u BU/I0B
CTaHJApPTOB, METO/IOB
CTaHJApTU3aLIUY,
OCHOBHBIX TT0JIO)KEHUH,
BUJIOB CcepTU(UKALIH,
3HAaKOB COOTBETCTBUS
cucreM o0si3aTe/bHOM
cepTr(dUKaL1Hy,
criocobeH
(opMynMpoBaTh B
paMKax MoCcTaB/IeHHOM
1|eJId COBOKYTTHOCTb

B3alMOCBSI3aHHBIX 3a/]ay,

obecrieunBaroLUX ee
JIOCTIDKeHUe,
onpejieNnsiTh 0XKUAaeMblid
pe3y/bTaT peLleHus,
TIPOEKTUPOBATh pellieHne
KOHKDEeTHBIX 3a/lay,

MIPaBUJIbHO BBITIOJTHEHO
65-85% TecToBbIX
3a/laHuM, CTYJeHT

TNOKa3bIBaeT 3HaHUe U
TOHMMaHHUe Liejiel 1
3aJjau CTaHAApTU3aLUH,
KaTeropuii U BU/I0B
CTaHJApPTOB, METO/IOB
CTaHJApTU3aLIUY,
OCHOBHBIX TT0JIO)KEHUH,
BUJIOB cepTU(UKALIH,
3HAaKOB COOTBETCTBUS
cucreM o0si3aTe/TbHOM
cepTr(dUKaLuy,
criocobeH
(opMynMpoBaTh B
paMKax MocTaB/IeHHOM
1|eJId COBOKYTTHOCTb

B3alMOCBSI3aHHBIX 3a/]ay,

obecrieunBaroLUX ee
JIOCTIDKeHUe,
onpejieNnsiTh 0XKUAaeMblii
pe3y/bTaT pelieHus,
TIPOEKTUPOBATh pellieHne
KOHKDEeTHBIX 3a/lay,

MIPaBUIbHO BBITIOJTHEHO
86-100% TecTOBBIX
3a/laHuM, CTYJeHT
JIeMOHCTpUpYeT
riy00Koe 3HaHUe U
TOHMMaHHUe Liejiel 1
3aJjau CTaHAApTU3aLUH,
KaTeropvii U BU/I0B
CTaHJApPTOB, METO/IOB
CTaHJApTU3aLIUY,
OCHOBHBIX TT0JIO)KEHUH,
BUJIOB cepTU(UKALIH,
3HAaKOB COOTBETCTBUS
cucreM o0si3aTe/lbHOM
cepTy(dUKaLuy,
criocobeH
(opMynMpoBaTh B
paMKax MocTaB/IeHHOM
L|eJId COBOKYTTHOCTb
B3alMOCBSI3aHHBIX 3a/]ay,
obecrieunBarOLUX ee
JIOCTIDKeHUe,
onpejieNnsiTh 0XKUAaeMbli
pe3y/bTaT pelleHus,
MIPOEKTUPOBATh pellieHne

3a;[}£;eeli(£ro pelaTh KOHKPeTHbIe pelaTh KOHKPeTHbIe KOHKDPEeTHBIX 3a/au,
KAuecTBa ¥ 34 3ajjaum 3a 3a/jaum 3a pelaTh KOHKPeTHbIe
YCTaHOBJIEHHOE yCTaHOBJIEHHOE BPeMsl, yCTaHOBJIEHHOE BpeMsl, 3a/jaum 3a
Bpemsl y0/IMYHO TIPe/ICTaB/IATh | MyOJMYHO MPEe/CTaB/IATL | YCTAHOBJIEHHOE BPeMs,
WN1-4ykz Tly6mmuHo | hesynprare! permenns pe3y/IbTaThl pellieHust | MyOaMYHO MpeCTaB/IsITh
Hg:f;;ffff}f KOHKPeTHOM 3ajiaum, KOHKPeTHOM 3ajiaum, De3y IbTaTeI PellleHust
pelreHus MICIT0/Ib30BATh 3aKOHBI MICITI0/Ib30BATh 3aKOHBI KOHKPeTHOM 3ajiaum,
KOHKPETHOM 3a/jaud | €eCTeCTBeHHOHAYUHbBIX €CTeCTBeHHOHAYUHBIX MICITI0/Ib30BATh 3aKOHBI
TpoeKTa JMCLMIUIAH /1S PeIleHts | JUCLMITIAH I PellleHus | eCTeCTBeHHOHayUYHbIX
MIE'IZ][(')}I‘EEKET CTaHJAPTHBIX 3a/1a4 B CTaHJAPTHBIX 33/lau B | AUCLIATUIMH /ISl PeILeHns
OCHOBHLIE BZKOHBI COOTBETCTBUH C COOTBETCTBUH C CTaHJAPTHBIX 3a/1ay B
eCTEeCTBEHHOHAYUHBI HarpaB/IeHHOCTHIO HArpaBIeHHOCTHIO COOTBETCTBUH C
X JMCLMTIIMH [J151 npodeccHoHaIbHOM 1poheCCUOHATLHOMN HarpaB/IeHHOCTHIO
peLeHus JlesiTeTbHOCTH JlesiTeTbHOCTH rpogeccuoHaIbHOU
CTaHAapPTHBIX 3adJa4 NesTeNnbHOCTH
B COOTBETCTBUU C
HalpaB/IEHHOCTBIO
ripoeccruoHanbHON
AedATe/IbHOCTH
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2 ODEHMBAHMWE ITMCBbMEHHBIX PABOT CTY/JIEHTOB,
PEI'VJIAMEHTUPYEMBbBIX YYEBHbBIM IVIAHOM

PacueTHo-rpadguueckasi pabora (PT'P)

Ha Temy «/3MepeHue 3/IeKTPUYECKHX BeJTHYHH»

HEPE‘IEHB SEIAaHI/Iﬁ rnpeacraBjieH B METOAWMYECKUMX YKd3dHUAX I10 BBIIIO/THEHHWIO

PT'P.

OrieHka c)OpMUPOBAHHOCTU KOMITeTeHI[MI npu Beino/iHeHUU PI'P ocymecTBasieTcs
T10 COZep>KaHUI0 U TIPaBUJIbHOCTU BbITTOJIHEHUSA.
MakcumanbHoe KosmyecTBo 6asnos — 10.

Tab6auna 11 — Kpurepun oueHKH ¢()OpMHPOBAHHOCTH KOMIIeTeHI[H

Kop u Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHue (yacTM KOMIIeTEeHLIMH)
VH/JMKaTopa Ha 6a30BOM ypOBHe Ha TOBbILIEHHOM YPOBHE
JOCTHKeHUs1 COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OLIeHKe COOTBETCTBYeT OL|eHKe
KOMITeTeHIIUU «yI0BJIETBOPUTE/ILHO» «XOpOLLO» «OTJINYHO»
(uactn 50-64% ot 65-85% ot 86-100% ot
KOMITETeHLIUH) MakcUMasbHOro bania MakcUMasbHOro banna MakcUMasbHOro 6anna
UA-1yk- CTYZEHT BBIIO/HSIET CTYZE€HT BBIIO/IHSIET CTYZ€HT MOTHOCTBIO
q)(’pyg’lgg’g” B GOJIBIIIYI0 YacTh 3a/laHust TIOKa3bIBaeT BBITIO/THSIET 3ajaHUsI
nocrasnesHoi ney | 3AAAHUH, IEMOHCTPUDYeT | 3HaHWe U MOHUMaHHe JleMOHCTPUDPYET
IpOeKTa 3HaHUe MeTO/ZI0B MeTO/I0B U3MepeHUst ryiybokoe 3HaHUe U
COBOKYITHOCTb V3MepeHus 3/IeKTPUYECKUX BeTUUMH, MNOHUMaHWe MeTO/I0B
B3dMMOCBA3AHHBIX | 3jjeKTPUUECKUX BeJIUYUH, HO UCIIBITHIBAET W3MepeHUs 1 pacuera
obecrie éligi?émnx co HO UCIIbIThIBAET TPYAHOCTH B aHa/M3e MOTpeIHoCTen MpAMBIX
JIOCTIKeHHe. TPYAHOCTHU B aHa/Iu3e OCLIW/UIOrpaMM Y1 KOCBEHHBIX U3MepeHU
OripesensieT OCLIW/IJIOTPaMM 3/IeKTPUYECKOr0 3/IeKTPUYECKUX BeTUUKH,
OXKU/]AeMbIe 3JIEKTPUYECKOI 0 CUrHaja, crocobeH criocobeH
Peiﬁggsﬁl CUrHaJsa, J0MyCcKaeT (opMynMpoBaTh B (opMynMpoBaTh B
BblgegeHme saziau HETOYHOCTb B pacueTe paMKax [0CTaB/JIeHHON paMKax [0CTaB/JIeHHOMN
W-2yk MOrpelHocTd L[e/I1 COBOKYTTHOCThb L[e/I1 COBOKYTTHOCTb
[TpoekTHpyeT KOCBEHHBIX M3MepeHUM | B3aMMOCBSI3aHHBIX 3a/lay, | B3aMMOCBSI3aHHbBIX 3a/iay,
peleHue 3/IeKTPUYECKUX BeTUUMH, obecrieunBaroLUX ee obecrieunBaroLMX ee

KOHKDEeTHOH 3a/jauu
MPOEKTa, BhIOUpast

ONTUMATbHBIH OIpeJiesIATh O)KUAaeMblid | Ompefe/saTh 0XKU/aeMbli
criocoG ee pewenys, | PaMKaX IIOCTaB/IEHHOM pe3y/ibTaT pelieHus, pe3yJibTaT pelieHus,
UCXO/d U3 L1eJIi COBOKYITHOCTD IPOEKTUPOBATh pelleHHe | ITPOeKTUPOBAThL pelleHne
AEUCTBYIOIX B3aMMOCBSI3aHHBIX 3a/ady, KOHKDETHBIX 3a/1au, KOHKDETHBIX 3a/1ay,
Hpiﬁ;’;}iﬁ;}?@f 1 obecrieunBaroIUX ee pelaTh KOHKpeTHbIe pelaTh KOHKpeTHbIe
Pecypcos u AOCTH)XXeHUe, . 3d/la4i4 34 3a/1a4ui 3a
OrpaHuyYeHui OTpesie/iATh 0XKHUJaeMbI | YCTaHOBJIEHHOE BpeMH, yCTaHOBJIEHHOE BpeMs],

W/-3yk-» Permaer
KOHKPETHBIE 3a/1a4

IIpOeKTa o o
BaHBp eHHOTO KOHKDeTHBIX 3a/jay, KOHKDeTHOM 3a/iauu, KOHKDETHOM 3a/jauH,
KauyecTBa 1 3a peliaTh KOHKPeTHbIe HCI0/Ib30BaTh 3aKOHBI HCII0/Ib30BaTh 3aKOHBI
YCTaHOBJICHHOE 3a/lauu 3a eCTeCTBeHHOHay4YHbIX eCTeCTBeHHOHayYHbIX
Bpemsi yCTaHOBJIEHHO€E BpeMs, | AWCLWIUIMH [/1s1 pellieHus | AUCLIUIUIUH /151 PellieHUst

U-4yk-, [TybnuuHo

crioco0eH,
(opMynupoBaTh B

pe3y/bTaT pelleHus,
TIPOEKTUPOBATh pellleHne

JIOCTVDKEeHUe,

ny6/IMYHO TIPeCTaB/ISATh
pe3y/bTaThl pelleHust

JIOCTVDKEeHUe,

ny6/IMYHO TIpeCTaBISATh
pe3y/bTaThl pelleHust
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Hpe/CTaB/IAeT ny6/IMYHO TIpeCTaB/ISATh CTaHJAPTHBIX 3a/lau B CTaHJAPTHBIX 3a/lau B
p;ﬁé’;ﬁ? pe3y/bTaThl PelleHus] COOTBETCTBHUHU C COOTBETCTBHUHU C
KOHKDETHOM 3a/1aunt KOHKPETHOH 3a/a4y, HaHpaBHEHHOCTLI-OU HaHpaBHEHHOCTLI-OU
TpoeKTa KCII0/Ib30BaTh 3aKOHBI rpoeccroHaNIbHON npoeccroHaNIbHON
W/I-1onk-1 eCTeCTBeHHOHAY4HBIX JesaTe/IbHOCTH JesaTe/IbHOCTH
Wcnone3syer JUCLIUIINH [/ pelleHus
OCHOBHBI€ 3aKOHBI CTaHZAPTHBIX 333U B
€CTeCTBEHHOHAYUHbI
X JMCIMIIAH TSt COOTBETCTBUHU C
peLeHus Hal1paB/IEHHOCTBIO
CTaHAApPTHBIX 3aJau npogecCHOHaIbHOU
HalpaB/IEHHOCTBIO
npodecCHOHAMbHON
AedATe/IbHOCTH

3 OITPEJJE/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTAILIUA

dopMa NpOMeKyTOUHOM aTTeCTalvy 10 AUCLUIUIMHE 5K3AMEH.

OLEHOYHBIE MATEPUAJIbI 1 CPELICTBA 1JI ITPOBEPKU
CO®OPMMNPOBAHHOCTY KOMITETEHIIN

YK-2. CniocobeH ompejensaTh KPYyr 3a/ilad B PaMKax IMOCTaB/JIeHHOW Ie/TH U
BBIOMpPATh ONTHMA/IbHBbIE CIOCOOBI HX peIleHusi, HCXO0Js U3 [AeHCTBYIOIIUX
NMPaBOBBIX HOPM, UMEHIIMXCS PeCypcoB ¥ OrPaHUYEHHH.

3aiaHusA 3aKPBITOro THUIIA

Bbibepume 00uH npasu/ibHbIll @ApUAHIM omeema:

1. B ocHOBe MOCTa NOCTOAHHOI'0 TOKA JIEKUT:
+MarasuH COnpOTHB/IEHUIN
BcTpoeHHbIV UCTOUHUK NMUTaHUS
MarasvH UHAYKTUBHOCTEU

["aneBaHOMETp

2. AMniepMeTp M BOJIbTMeETP, BK/IIOYeHHbIe BMeCTe C BATTMETPOM B O/{HY
1ienb, C/IyXKaT AJIf:
IToBepku BaTT™MeTpa
boJjiee TOYHOr 0 M3MepeHUs1 MOL{HOCTH
+KOHTpO/Is1 TOKA U HamnpskeHHsi 0OMOTOK BaTTMeTpa
V3mepeHus1 MOLLIHOCTH Ha C/Iyyal OTKa3a BaTTMeTpa
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3aiaHusA OTKPBITOr0 THUIIA

Jatime pa3eepHymbliil omeem Ha 0nNpoc

3. Kak ocyiecTB/isieTcs 3aliiTa CYeTYUKOB OT TOKOB KOPOTKOI'0 3aMbIKaHMSA
U neperpysku?

IMpasunbHbili omeem: [Jid 3alllUTbl CUYETYMKOB U TIOTpeOUTe/Neld OT TOKOB
KOPOTKOTO 3aMbIKaHHWS Y Teperpy3Ky UCMO0J/b3YHOT aBTOMaTUUeCKUE BbIK/IFOUATe !,

4. Uto Ha3bIBaeTCs YyBCTBUTETbHOCTHI0 H3MePHUTe/IbHbIX IPHO0POB?

IIpagunbHblil omeem: YYyBCTBUTE/NBHOCTb W3MepUTeNbHOr0 Impubopa — 3TO
OTHOLLIEHVe U3MeHeHUsI CUTHajIa Ha BBIXO/je W3MepUTe/IbHOr0 Mprbopa K BhI3bIBAIOIIEMY
€ro U3MeHeHUIO N3MepsieMOW BeJIMUKHBL.

5. UTo Ha3bIBalOT HOMHHA/ILHOU MOCTOSIHHOM CUeTYUKa?
IIpasunbHbili omeem: OTHOIIIEHHWE 3apeTrMCTPUPOBAHHOM SHEPTMM K YUCTY
000pOTOB AMCKa, HAa3bIBalOT HOMUHATBLHOM MOCTOSTHHOM CUeTUHKa.

6. Kak omnpepiesisiercsi AeliCTBUTe/IbHAsA NMOCTOAHHAA CUeTUMKA?

IIpasunbHbili omeem: Js OTIpeZiesieHUsl 1eCTBUTe/IbHOM TTIOCTOSIHHOM cobupaeTcs
1[eNlb U3 CUeTurKa, Harpy3Ku M 00pa3lioBbIX HM3MepUTeIbHBIX MPUOOpOB. M3mepsieTcs
JeNCTBUTeNbHBIM  pacxosi 3Hepruu. [elicTBUTeNbHAs TMOCTOSHHas OyjgeT paBHa
OTHOLLIIEHUIO [JEUCTBUTEJBHOIO PAacxoJa 3SHEPrMyd 3a OrpeJesieHHbId MPOMEXYTOK
BpeMeHH K KOJIMUeCTBY 0O0pOTOB /ICKa CUeTUHKaA.

7. Kak onpepgensierca Ko3¢uuyieHT MOUIHOCTH, eC/IM MU3BeCTHbI 3HAYeHMs
aKTHBHOU M PeaKTUBHOM JHePrum?

IMpasunbHbili omeem: KoO3hD(PUIIMEHT MOIIHOCTH OIpefiesisieTcss 1o  ¢dopMyre
W,
CGS((P) = '——a.
\J'WE;'2+W§

OIIK-1. CpoocobeH pemarb TUMOBbIe 3ajaud mnpodeccoHaNbHON
AeAATe/IbHOCTH HAa OCHOBe 3HAHUI OCHOBHBIX 3aKOHOB MaTeMaTHYeCKHX H
eCTeCTBEeHHbIX HAyK C TMpHMeHeHHeM HWH(OPMaLOHHO-KOMMYHHKALIMOHHbBIX
TeXHOJIOTHH.

3aiaHusA 3aKPBITOro THUIIA

Bbibepume 00uH npasu/ibHbIll eApUAHIM omeema

1. ConporuB/ieHHe MOXXHO U3MEPUTHb KOCBEHHO IIPH [TIOMOLIHU:
+BosbsT™meTpa
YacTtoTomepa
dapaamertpa
OmmeTtpa
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2. MeToj amnepMeTp-Bo/IbTMETpa AJIsi U3MepPeHUs] CONMPOTUB/IeHUs OCHOBaH
Ha IpMMeHeH!H 3aKoHa:
+ OMa A1 yyacCTKa Ljernu
Kupxroda a1 napasienbHOM Lienu
Kupxroda a5 nocaefoBaTe/bHOM Lienu
OMa /19 Lernieil mepeMeHHOr 0 TOKa

3ajaHusA OTKPBITOr0 THUIIA

Jatime pa3eepHymblil omeem HA 0Npoc

3. KakoBa ob/1acTh NMpUMeHeHUs1  M3MepUTe/IbHbIX  NPHOOPOB
BBINIPAMHUTE/IbHOH CHCTEMbI?

[IpasunbHblli omeem: W3MepUTe/lbHble TIPUOOPHI BBINPSMUTEBHONW CUCTEMBI
TIDUMEHSIOTCS [JI1 U3MepeHHs HalpspKeHUss U CWIbl TOKa B YaCTOTHOM Juaria3oHe OT
3BYKOBbIX yactoT g0 BY u CBY.

4. Kak onpeaesurb a0COMIOTHYI0 TOrPEeIIHOCTh IO KJ/AAcCy TOYHOCTH
npubdopa?

IIpasuabHblli omeem: y GOJIBIIMHCTBA U3MePUTEIbHBIX MPUOOPOB K1acC TOUHOCTU
yCTaHaBIMBaeTCs T0 TpuBeZieHHON mnorpeinHocTy (y). B atom ciyuae abcostoTHast

¥ ¥uon

norpertHocThb (Ax) 6yaeT ornpeziensiThcs o Gopmysie: Ax = o

5. Ilouemy MocCTBhI Ha3bIBalOT mnpubopamm cpaBHeHusn? KakoBbl HX
JOCTOMHCTBA U HeJJOCTATKM?

IIpasuabHblli omeem: MOCTbl Ha3bIBalOT TNpHOOpamMu CpaBHEHUS, TMOTOMY UTO
v3MepeHue TMPOMCXOJUT MyTeM CPaBHEHUS HeU3BeCTHOW Be/IMYMHBI CONPOTUBIIEHUS C
MepOU, pOJib KOTOPOU B MOCTax MrpaeT Mara3vH CONPOTHUB/IEHUM. [JOCTOMHCTBO MOCTOB:
BBICOKAasi UyBCTBUTEIbHOCTD, BBICOKAsi TOUHOCTb. HejocTaTKu: C/1I0)KHOCTh U3MEepPeHUM U
Oosbliiasi AJTUTEILHOCTh U3MepPeHUsi TI0 CPaBHEHUIO C 0OBIYHBIMKA OMMeTpaMH.

6. KakoBo yc/s10BHe paBHOBeCHs 0JJMHAPHOI'0 MOCTA MMOCTOAHHOI'0 TOKA?
IIpagunbHblii omeem: YCJIOBUEM PpaBHOBeCHsI OJMHApPHOTO MOCTa IOCTOSIHHOTO
TOKa SIBJISIETCSI PABEHCTBO CONPOTHBIIEHUM TTPOTUBOJIEXKALLUX I1/1eY MOCTa.

7. Ilo kako¥ d¢opmysie omnpeje/nsieTci HeH3BeCTHOE CONMPOTHB/IEHUE II0
MOCTOBOHU cxeme?

V) rg

IIpasunbHbll omeem: 1, = 1; —.

rz
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OIIK-5. CmnocofeH y4yacTBOBaTb B TIPOBeieHUH HKCIePUMEHTa/IbHBIX
HCC/Ie0BaHul B MpodeccroHa/ILHOM /leiTe/IbHOCTH.

3aiaHusA 3aKPBITOro THUIIA

Bbibepume 00uH npasu/ibHbIll eApUAHIM omeema

1. MeToj amMmnepMeTpa-Bo/IbTMETPA [/Is1 H3MepPeHHusI CONMPOTUB/IeHH 00/1afaeT
AOCTOUHCTBOM:
HCTI0/Ib3yeMble TIpUO0pPBI 00/1a/]at0T BHICOKOM UYBCTBUTE/IbHOCTBIO
IIPOCTOTa UCC/Ie[yeMOM CXeMbl, MaJible TIOTepH YHEPryur
+yudeT BHyTPEHHEro COIpOTUB/IeHUs TPUOOPOB /17151 TIo/TydeHUs 6o/iee TOUHBIX
pe3y/ibTaTOB U3MepeHU!

2. HepocTaTKoM nos1iynipoBOJHUKOBBIX TEPMOPE3UCTOPOB 110 CPAaBHEHHUIO C
MeTa/l/IH4YeCKUMU ABJIAETCS:
Huskas uyBCTBUTE/IBHOCTD
BbicoKoe yziesibHOe COIpPOTUB/IeHHE
+HenuHeliHOCTb (DyHKLIMY TIpeobpa3oBaHus TeMIiepaTyp
Bosbie rabapyTHbIe pa3Mepbl

3aiaHusA OTKPBITOr0 THUIIA

Jatime pa3eepHymbliii omeem HA 0NPoc

3. Kak M0>XHO Henocpe/[CTBeHHO 1 KOCBEHHO U3MepUTh CONPOTUB/IeHNe?

[IpasunbHblli omeem: HEMOCPeACTBEHHO COMPOTUB/IEHHE MOXXHO U3MEPUTh C
MOMOLL[bI0 OMMETpPa W/IM MOCTa MOCTOSTHHOTO TOKa, KOCBEHHO — C MOMOLIbIO MeToja
amIiepMeTpa-BoJbTMETPa

4. B ueM oT/IMYHE AKTUBHOI'0 U OMUUYECKOI'0 CONMPOTUB/IeHUI?
[IpasunbHblli omeem: OT/IWYMe aKTHBHOIO M OMMUECKOTO COIPOTHBJIEHUM

3aK/Il0UaeTcss B TOM, UYTO AKTHMBHOE COMPOTMBJ/IEHWE — 3TO COINPOTUB/IEHUE LeMU
TepeMeHHOMY TOKY, BbI3bIBarolljee 0e3B0O3BpaTHbIe TIOTePU SHEPrUM MepeMeHHOro TOoKa.
OMurueckoe COMNpPOTUBJIEHWE — 3TO COINPOTHB/IEHHWE LeNW TOCTOSSHHOMY TOKY,

BEI3BIBAIOIIIEE 6e3B03BpaTHbIe MMOoTePH 3HEPIvK NMMOCTOAHHOI'O TOKd.

5. Kakue 3jieMeHTBI /IEKTPUYeCKOM 1end 00/1aJal0T AKTHBHBIM,
WHAYKTUBHbIM, eMKOCTHBIM COIIPOTHUB/IECHUAMU?

IIpasunbHblli omeem: aKTUBHBIM COINpPOTHBJIeHWEeM 00/1aflal0T  pe3uCTOpHI,
VHYKTUBHbIM — KaTYLUKM HWHJYKTUBHOCTH, eMKOCTHbIM — KOHZeHCaTopbl. CTOUT
YTOUHWUTb, YTO peasibHble 3JIeMEHTbl 3JIEKTPUUYECKOW Lenu (Jake COeJWHUTE/bHbIe
MpoBo/ia) 00J1afjat0T BCEMU BUJaMU COMPOTHB/IEHUN (TTapa3vuTHbIe TlapaMeTphbl), HO UX
BeJIMUMHA MHOT'O MeHbllle OCHOBHOI'O COTPOTHBJIEHHUS.
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6. Uto Ha3bIBaeTCsl CHHXpOHM3aLMel ocuuiorpaga? Buasl cuHXpoHM3anuu.

IIpagunbHblil Omeem: CUHXPOHM3ALUS — 3TO COIJIaCOBaHKE IO BpPeMeHM CHUrHasa
OT reHepaTopa pa3BepTKUA U MCC/Ie[yeMOro CMrHaaa. Bubl CHHXpOHU3alMU: BHEIHSs,
BHYTPEHHSIS, OT CeTH.

7. KakoBbl yC/I0BHA TIO/TyYeHUs] HEMO/JBI)KHOTO H300pa)keHHsA Ha IKpaHe
ociuyiorpada?

IIpasuabHbIli omeem: YTOOBI MOTYUYUTH HETIOABI)KHOE M300pakeHre, He00X0UMO
BBLITIOJTHEHME [IBYX yCJIOBUM: YacTOTa MOPU30HTAIBLHOM pa3BepTKM /0/DKHA OBITH paBHa
WM KpaTHAa 4acTOTe MCC/Ie[[yeMOro CHUrHaja, JOJ/DKHA BBIMOMHATHCS CHHXPOHHU3ALIMS
WCC/IelyeMOro CUTHajia U CUrHasia pa3BepTKU.

8. [Touemy npu W3MepeHUH COMPOTHB/IEHHUA H30/IAIMU Kabde/bHOW JTMHUU
MeroMMeTpOM OTCUeT MOKAa3aHUH Jje/IaeTcA He cpa3y, a uepe3 HEKOTOpoe BpemMs?

IMpasunbHbili omeem: w3-3a OMM3KOTO PACIOOXKEHHUS KU Kabenb oOmamaert
3HAUMTE/IbHOW 3JIEKTPUUECKOW €MKOCTbI, MO3TOMY OTCUeT MOKa3aHWM HY)>KHO BeCTHU
TI0CJIe TOTO, KaK eMKOCTb Kabesist 3apsiaAuTcsi. [lo 3TOro MomMeHTa TToKa3aHUsl MeroMMeTpa
OyayT HeJJOCTOBEPHBI U 3aHW)KEHBI.

OkoHuaTe/lbHbIe  pe3ynbTaTbl  00OydyeHWss  (popMHUpOBaHHSI  KOMITETEHIIMN)
OTIpeiesIsIOTCSl TIOCPeJCTBOM TiepeBofia 0asiioB, HabOpaHHBIX CTY/JeHTOM B Tpoliecce
OCBOEHUSI JVCLIUIIIUHBI, B OLIEHKHU:

— 6a30BBINM ypoBeHb C(hOPMHPOBAHHOCTH KOMITETEHIIUA CUMUTAETCSI JJOCTUTHYTHIM,
ecmu  pe3ysbTaT OO0yueHHs COOTBETCTBYeT OlleHKe «yoBiaeTBopuTenbHO» (50-64
PeUTHHTOBbLIX OassioB);

— TMOBBIIIEHHBIM ~ YpOBeHb  C(OPMUPOBAHHOCTHM  KOMIIETEHI[UM  CUUTAeTCs
JOCTUTHYTBIM, €C/Iid pe3y/ibTaT 00yueHHs COOTBETCTBYeT OLleHKaM «XOpoIio» (65-85
PEUTUHTOBBIX 0a/uioB) U «OTIUUHO» (86-100 peMTUHrOBLIX OasioB).

4 TIOPSAZIOK ITPOBEJJEHUA ITIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAILIUA

dopMa NMpOMeKyTOUHOM aTTeCTalvU 10 AUCLUIIMHE 5K3AMEH.

@OH/, OLIEHOUHBIX CpeACTB [Ji [pPOBeJeHUus] TI0BTOPHOM IIPOMEKYTOUYHOU
aTTecTaliyv (OpPMHUpPYEeTCSl U3 UuC/Ia OLIEHOYHBbIX CpeJCTB IO TeMaM, KOTOpble He
OCBOEHbI CTY[€HTOM.

IIpumeuaHue:

[oronHuTe/bHbIE  KOHTPOJIbHBbIE  WCMBITAHWUS TPOBOAATCS A/l CTYJIEHTOB,
HabpaBmmx MeHee 50 Oa/woB (B cooTBeTCTBUM C «Ilo/Io)KeHHMEM O MOAY/IBHO-

PEUTUHTOBOM CUCTEMEY).
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Tabmuna 13 — Kpurepun oneHku chopMHUPOBAHHOCTH KOMIIETeHIUA

Kop v HaMeHOBaHMe UHMKaTOpa
JOCTY)KEHUS] KOMIIeTeHLIU (4acTy
KOMITeTeHL1H)

Kputepuu onjeHrBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU
(yacTu KOMIETEeHLIUH)

Ha 6a30BOM ypOBHE

COOTBETCTBYET OLIEHKe «yZ0BJIeTBOPUTETbHO»
50-64% oT MakCcuMaJbHOI0 baia

NA-1yk->» ©opmynupyeT B paMKax
TIOCTaBJ/IEHHOM Lie/I MPOeKTa
COBOKYITHOCTb B3aMMOCBSI3aHHBIX
3ajau, obecrieurBaroInx ee
noctkenue. Onpesensiet
OKu/laeMble pe3y/bTaThl pPelleHus
BbI/le/IeHHBIX 3a/la4
NO-2yx-2 IlpoekTupyer pelieHue
KOHKDeTHOM 3aJjauu MPOeKTa,
BbIOMpast ONTUMaJIbHBIN Criocob ee
peLeHuts], UCXO/s U3
JIeMCTBYIOIIMX MPABOBLIX HOPM U
VMIMEIOLLMXCS peCcypCcoB U
orpaHuYeHuNn
N-3yk-> Pemaer KOHKpeTHbIe
3a/la4 [POeKTa 3asiBJIEHHOT'O
KauecTBa U 3a YCTaHOBJIEHHOE
BpeMs
NI-4yx., TlybnuuHo npeacTaBiisieT
pe3y/bTaThl pelleHnss KOHKPeTHOM
3a/lauM MpoeKTa
NO-1omnk-1 conb3yeT OCHOBHBIE
3aKOHbI eCTeCTBeHHOHAYUYHbIX
JUCLIATIIVH JJ151 pellleHust
CTaHJAPTHBIX 3aJau B
COOTBETCTBUU C
HarpaBJ/IeHHOCTHIO
rpogecCMOHa/IbHOM [IesiTeTbHOCTH
NO-lonks YuacTByeT B
9KCIepUMeHTa/IbHbIX
VCC/IeJOBaHUSIX
3J1eKTPO0O0ODPYI0BaHUS U CPeJICTB
aBTOMaTHU3aLux

CTyJeHT AeMOHCTpPUpYeT 3HaHHe OCHOBHBIX MOHSATUM
MeTpOJIOTHH, eIMHUL] (U3NUeCKUX BeJTMUMH U XapaKTepUCTUK
M3MepUTe/TbHBIX TPUOOPOB, MPUHIIUIA PAOOThI U KOHCTPYKLMU
M3MepUTe/bHbIX TPUOOPOB, MPUOOPOB CpaBHeHUsI, LIM(POBLIX
Y 3JIEKTPOHHBIX PerMCTPUPYIOLUX U U3MepPUTeTbHbIX
niprOOpOB, TIPUHLIMIIA PabOThI, METOZAOB pacueTa ¥ CriocoO0B
TIpUMeHeHUs] MacCIITabHbIX U3MepUTe/bHBIX
nipeobpa3oBaresieii, METO/IOB U3MepeHUs 37TeKTPUUECKUX
BeJIMUMH, TIPUHLUIIOB PabOThI M3MepUTE/IbHBIX
nipeobpa3oBareseii, METO/IOB U CPe/ICTB U3MepeHust
TeXHOJIOTMUeCKHX 1apaMeTPOB Ce/TbCKOX03SICTBEHHOT0
TIPOM3BO/ICTBA, OCHOBHBIX I10JIOKEHUM OpraHu3aLyn
MeTpOJIOTUYeCKUX CYKO, MeTO/I0/I0THH U TIPaBWJI IIPOBeJieHre
TIOBEpPOK U3MepUTe/TbHBIX TPUO0POB, 1iesieil 1 3ajau
CTaHJApPTU3aLUU, KaTeropuii U BUZ0B CTaHJAPTOB, METO/I0B
CTaHJAPTU3aLUU, OCHOBHBIX TOJIOXKEHUM, BUJOB
cepTU(UKaIUY, 3HAKOB COOTBETCTBUSI CUCTEM 00s13aTe/TbHOM
cepTu¢UKamm, criocobeH orpeessiTh OrPeLTHOCTH
M3MepUTe/bHBIX TPUOOPOB, BEIOUPATh TUI U3MEPUTeTbHOTO
nipubopa 1 MPOBOJUTh W3MepeHUsl, IPOBOJAUTL U3MepeHUsi Ip1
MOMOILI TPUOOPOB CpaBHEHUS], aHA/TM3UPOBaTh
OCLIMJIJIOTPaMMbl, BbIOMpaTh, PpACCUUTHIBATh U IIPUMEHSTh
LIYHTBI, J00aBOUHbIe COMPOTUB/IEHUS U U3MepUTeTbHbIe
TpaHChOpMaTophbl, TPOBOIUThL U3MepeHHUst TOKa, HallpsDKeHus,
COTPOTUBJIEHUS], EMKOCTU, UHJYKTUBHOCTHU, MOILIHOCTH,
cobupaThb MoBepOUHbIe CXeMbl, IPOBOAUT MOBEPKY,
¢dopmyMpoBaTh B paMKax IOCTaB/IeHHOM Lie/lh COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/]au, 00eCTIeYnBaIOIINX ee JOCTIKEeHuUe,
OTIpe/esIATh O)KUIaeMblii pe3y/bTaT pellieHus], TPOeKTUPOBaTh
pelilieHre KOHKPeTHBIX 3a/lay, pelllaTb KOHKPeTHbIe 3a/laut 3a
yCTaHOBJ/IeHHOe BpeMsi, IyO/IMUHO TIPeJCTaB/sTh pe3y/IbTaThl
pelieHHsI KOHKPeTHOM 3a/jauu, MCI0JIb30BaTh 3aKOHbI
eCTeCTBeHHOHAYYHbIX AUCLIMTUIMH JI7Is pellieHUs CTaHJapTHBIX
3aJjau B COOTBETCTBUU C HalpaBJIeHHOCThIO
rpodecCcMoHa/IbHOM [JlesiTe/TbHOCTH, Y4aCTBOBATh B
9KCIepUMeHTa/IbHbIX MCC/IeIOBaHUSX 371eKTPo0b0py/10BaHus
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