depepanbHoe areHTCTBO Mo pbiBONOBCTBY
BEFAP® oI'b0OY BO «KI'TY»
KanuHuHrpaackuin MOpcKon pbioonpoMbILLNEeHHbIN Konneax
YTBepxaato
BpI/IO 3aMecTuTend HavalrnibHUKa Kornnegxa
no yyebHo-meTognyeckon paboTe
M.}O. HuknwuH

=) [NOKYMEHT MOAMUCAH
B9  ONEKTPOHHOM NOAMMCHIO

MMMMMMMMMMMMMMMMMMMMMMMMMM
2222222222222

Orn.o5 METPOJNOIrna u CTAHOAPTU3ALUA

MeToauyeckoe nocobve Ans BbINONMHEHUS NPaKTUYECKUX 3aHATUI
no crneumanbHOCTU

26.02.06 AkcnnyaTtauusa cyaoBOro 3aneKTpoobopyaoBaHMA U CpeacTB aBTOMATUKN

MO-26 02 06-0OI1.05.M3

PA3PABOTYUK ToueHaga H.A.

SABELYHOWM/ OTOENEHMEM  HuknwuH M.IO.
roa PABPABOTKU 2026




KMPK BIrAP® ®I'BOY BO «KI'TY»
MO-26 02 06-Or1.05.113

METPONOIMA U CTAHOAPTUSALUMA | C.2/21

CopepxaHue

Y=Y (S 2 T
Pasgen 1. Ctangaptmsauus, METposnorus n ceptTudunkaums - MUHCTPYMEHTbI

MOBBILLUEHMS KAUECTBA ..eeevuuuuineeeeeeeeeeinnnnnnaeaaeeeeeeesnnnnnaaaaeeeeeeessnnnnsaeaeeeeesesnnnnnaaaeeeeeeesssnnnnnnns
[MPaKTUUECKOE 3AHATUE NQT .. oo e e et e e et e e e e e e e e e eaaans
OcHoBHble 3akOoHOAATENMbHbIE aKTbl U HOPMATUBHbIE 4OKYMEHTbLI B 0611acTh

6e30NacHOCTU NPOAYKLUMMU, MPOLLECCOB M YCITYT ..uvuuuuurururrnnnnnnnnnnnennnnnnnnnnnnnnnssnsnnnnsnnnnnnnnnnnnnnnnns
Pasgen 3. CogepxaTtenbHble acnekTbl cTaHgapTu3aumm, ceptudumkaumm n

Y= 0o 1 o] 1 PR
MMPaKTUUECKOE 3AHATUE NOZ ....... et e e e e e e e e e e e e e e e eaaans
ONEKTPOHHbIE aHASOrOBbIE U3MEPUTENBHBIE MPUOOPD! .. ...ueueeieieeiiiiiiiiiiiiiieineanenenneennnnnnnnnannes
MMPaKTUUECKOE 3AHATUE N3 .. ..o e e e e e e e e e e e e e e e e e e eaaans
LIndopoBble N3MEPUTENBHBIE YCTPOMCTBA ...uuueeeerrieeeeeatieeeeeatneeeeeasaaeeeessaeeesesnnaeesesnneeeeesnnns
MMPaKTUUECKOE 3AHATUE N4 ... et e e e e et e e e e e e e e e eaaans
N3MePEHNE BMEKTPUUECKMX BEITUMMH ....uuueieeeeeeeeeeiiiiiae e e e e e eeeeeetaaa s e e e e e e eeeeenann s e e e eeeeeenennnnnnnes
MMPaKTUUECKOE 3AHATUE NS ... ... e e e e e e e eaaans
MeToabl U cpeacTBa N3MEPEHUS MATHUTHBIX BEIIAMMH .....ccoeeiiiiiiiiie e e e e e eeeeetiia e e e e e eeeeeennnes
CNNCOK NCNOSTb30BAHHDBIX MCTOUHUKOB.......ceeeeieitieieeeeeeeeeeesnnnnaaeeeaeeeeeessnnnnaaeaeeeeeeessnnnnnaeeaaeees

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx



KMPK BIrAP® ®I'BOY BO «KI'TY»
MO-26 02 06-Or1.05.113

METPONOIMA U CTAHOAPTUSALUMA | C.3/21

BBepneHue

MeToan4yeckme ykaszaHus rno BbINOIHEHWUIO NPAKTUYECKNX 3aHATUI (N8 obyyaroLmnxcs)
cocTaBfeHbl B COOTBETCTBMM C pabouven nporpammon OrM.05 «MeTtponorus u
cTaHgapTusaums»

Llenb n3yyeHnss gucumnnmHbl COCTOUT B OCBOEHUU OCHOBHbIX Hay4HO-MPaKTUYeCKnX
3HaHUW B obnacTn cTaHgapTu3auMmM W MEeTpororum , HeobxoAuMMbIX ONs pelleHnsa 3agad
obecneyeHna eauMHCTBA U3MEPEHMM W KOHTPOMs  KayecTtBa  npoaykuumn  (ycnyr);
METPOSIOrMYECKOro MU HOpMaTUBHOro obecnedeHnss pa3paboTkn, NPON3BOACTBA, MCMbITAHWUNA,
aKkcnnyaTauMm W yTunmMsaumm  NpoayKuun, MnaHMpOBaHUA W BbINOMHEHWA paboT no
cTaHgapTM3aumMm u cepTudukaumMm npoaykuum M npoueccoB pas3paboTkm u BHeApeHUs
OOKYMEHTOB UM npoueayp CUCTEM BHYTPEHHEro HOPMAaTMBHOIO  perynupoBaHusa U
MeHe)KMEeHTa KavecTsa.

B pesynbTaTe BbINOMHEHUA NPaKTUYECKMX 3adaHui y oby4atowierocss oopMupyoTcs
3NeMEeHTbI CreayLmnx KOMNeTEHLUNIA:

- ripogpeccuoHaribHble KOMnemeHyuu:

MK 1.1. O6ecneuynBatb onNTUManbHbIM pPexMMm paboTbl 3NeKTpoobopyaoBaHUA U
CpeAcTB  aBTOMATUKM C  Yy4eTOM WX  (PYHKUMOHANbHOrO  Has3HayYeHus, TeXHUYECKUX
XapaKTePUCTMK U NpaBu 3KCnyaTaumu.

MK 1.2. A3mepaTb napameTpbl 3MEKTPUYECKUX Lenen U HacTpamBaTb ONEKTPOHHbIE
y3nbl.

MK 1.3. BbInonHATL paboThl no pernaMmeHTHoOMy obcnyxuBaHuio
anekTpoobopynoBaHns U CpeacTs aBTOMATUKM.

MK 1.4. BbinOnHATb AWArHOCTUPOBAHWE, TEXHWUYECKOEe OOCnyXMBaHME U PEMOHT
Cy[0BOro anekTpoobopyaoBaHnS N CpeacTB aBTOMATUKM.

MK 1.5. OcyLwwecTBnsATb 3KCnyaTauuo CyaoBbIX TEXHUYECKUX CPEeACTB B COOTBETCTBUN
C YCTaHOBIEHHbIMM MpaBunaMmuM U npouegypamu, obecneuynBarowmmm 6He30nacHOCTb
onepaunin n OTCYTCTBUE 3arpsi3HEHUS OKpYy>KaroLlen cpeabl.

-obuwue KomnemeHuyuu:

OK 01. Bbibupatb cnocobbl pelueHust 3agad npodeccuoHanbHOn AeaTenbHOCTU

NMPUMEHUTENbHO K Ppa3JIM4HbIM KOHTEKCTaM.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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OK 02. Ncnonb3oBaTb COBPEMEHHbIE CpeacTBa MOWUCKa, aHanu3a M MHTepnpeTauun
MHdopMaLUnM U MHPOPMAaLMOHHBIE TEXHONOIMU AN BbINOSIHEHUA 3a4a4 NPOodeCcCUoHanbHOW
AeATerIbHOCTN.

OK 04. 3 deKkTMBHO B3anMoAeNCTBOBaTL U paboTaTh B KOJMEKTMBE M KOMAHAE.

OK 05. OcyLuecTBnsATb YCTHYIO U MUCbMEHHYD KOMMYHMKAUUIO Ha rocyaapCTBEHHOM
a3blke Poccuickon depepauum € y4eToM OCOOEHHOCTEM COUMANbHOMO M KySibTYpPHOro
KOHTEKCTa.

OK 09. lNonb3oBaTbCcA nNpogeccrMoHanbHON OOKYMEHTaUMen Ha rocyJapCTBEHHOM U
WHOCTPaHHOM SA3blKaXx.

Llenblo npoBefeHMs NpakTUYECKMX 3aHATUI SBMSIeTCA 3akpensieHne  yyalummucs
TeopeTN4eCcKNX 3HaHUM N NPUodbpeTeHnsa NPakTUYEeCKNX HaBbLIKOB B 061acTn ctaHaapTu3aumu,
MeTponorMm n ceptudunkaumm, HeobxogmMMblX OSI1 OCBOEHMSI OCHOBHbIX 3aKOHOAATENbHbIX
aKTOB HOPMATMBHbIX JOKYMEHTOB; U3MEPEHUIN U KOHTPOMS KadecTBa NpoayKumm (ycnyr).

Mepen npoBefeHMEM MPaKTUYECKUX 3aHATUI yqaLmMecs AOMKHbI ObITb O3HAKOMITEHbI C
LUenblo 3aHATUA, codepXaHneM U nocnenoBaTenbHOCTLIO NpoBedeHns paboThbl, n3yyaemMbiM
mMartepmasiom.

[Mocne BbLINOMHEHUS MPaAKTUYECKOro 3aHATUS  y4YalUMMUCHA COAlTCA  OTYETbl O

BbIMNOMHEHUN paboThl.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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MNepeyeHb NpPaKTUYECKUX 3aHATUN

Ne lNMpakTnyeckoe 3aHATHE Kon-Bo

n/n yacoB

1 | OcHOBHbIEe 3aKOHOLAaTENbHbIE aKTbl U HOPMATMBHbIE LOKYMEHTHI B 0611acTu 6

©Ge3onacHOCTV NpoAyKL MK, NPOLECCOB W1 yCNyr

2 | ONEeKTPOHHbIE aHaNoOroBble M3MepUTENbHbIE NPUGOPLI 6

3 | Undposbie nameputenbHble YCTPONCTBa 8

4 | N3amepeHne aneKkTpmuyYecKnx BenmymnH 6

5 | MeToabl 1 cpeacTBa M3MEPEHUST MarHUTHbIX BENTUYMH 4
NTOIro 30

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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Paszpen 1. CraHpapTu3auusi, mMeTponorus M ceptudukaumss - MHCTPYMEHTbI
NOBbIWEHNA KayecTBa

MpakTuyeckoe 3aHATMe N21 OcHOBHbIe 3aKOHOAATesNbHbIE aKTbl U HOPMaTUBHbIE
AOKYMEeHTbI B o6nactn 6e3onacHoCTM NpoAyKLuMU, NPoLeccoB 1 ycnyr

Llenb 3aHaTUsA:

M3y4nTb OCHOBHbIE 3aKOHOAATESbHbIE aKTbl U HOPMATUBHbIE JOKYMEHTHI.
Ucnonb3yembie UCTOYHUKMU: [1.€.364-373]

MopsaaoK BbINONIHEHUA paboThblI:

1. O3HakoMUTBCA C TeopeTMYeCcKOM YacTbio nuTepaTypon Heobxogumon Ans
BbINOSTHEHUS MPAKTUYECKOro 3aHATHUA.

2. PaccmoTpeTb npeanoxeHHble npenodaBaTenieM 3akoHoAaTesbHble aKTbl U
HOPMaTUBHbI AOKYMEHTbI.

3. OtBeTuUTb Ha KOHTpPOJ1bHbIE BOMPOCHI.

TeopeTnyeckas 4yacTb:

MmaBHbIM B coAep)XaHUW [OOKYMEHTOB MO MNPWU3HAHUIO COOTBETCTBUSA NPOAYKLMUM
TpeboBaHNAM TEXHUYECKUX PEernamMeHTOB SBMNSAKTCHA MOKasaTenn XapakTepUCTUK KadyecTsa
NpoaYKUUKN, MOATBEPXKOAEMbIE NPU CEPTUDUKALNOHHBLIX UChbITaHuAX. Ocoboro BHMMaHUSA
3aCnyXuBalT XapakTEePUCTUKW, NPEeACTaBNAOWMNE OMACHOCTb ANS KWU3HM, 300POBbSA U
nMmyLLecTBa noTpebuTtenen unum yrposy Ans okpy>xaroLen cpegbl.

K OCHOBHbIM 3akoHOOATENbHbIM akTam M HOpMaTMBHLIM [OOKyMeHTaM B obnactu
6e3o0nacHOCTM NPoAYKLUMK, NpoLeccoB, paboT 1 yCryr MOXHO OTHECTU:

- 3akoH Poccuiickon ®epgepauum “O 3awmrte npas notpebutenen’;

- 3akoH Poccuiickon ®egepauum “O oxpaHe okpyxalLen npupoaHon cpeapl’;

- 3akoH PO “O caHuTapHO-anngeMmnonormnyeckom 6rnarononyymm HaceneHus’;

- Cucremy ctanHgapTtoB 6e3onacHOCTU TpyAa;

- CaHuTapHble NpaBuna, HOPMbl U TMITMEHNYECKNE HOPMATUBBI;

- PykoBogctBo MUCO/M3K 7 “TpeboBaHus K cTaHgapTaMm nNpUMEHsieMbIM Npwu
cepTudukauum nsgenuns’;

- PykoBogctBo MNCO/M3K 51 “O0wme TpeboBaHMs K M3MOXEHUIO BOMNPOCOB

6e3onacHOCTM Npy NOAroTOBKE CTaHAApTOB”;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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- P 50-601-24-92 “PekomeHpaumn. Bblbop HOMeHKNaTypbl MokasaTenen
BGes3onacHOCTM NpoayKumn, nognexaiune ceptudmkaumnn’;

- P 50-601-38-93 “PekomeHgaumn. Bbibop K ycTaHOBNEHWE B HOPMAaTMBHbIX
AOKyMeHTax TpeboBaHWWA, HamnpaBreHHbIX Ha obecnedeHne ©6e30MacHOCTM MPOAYKUMK,
npoueccos, paboT n ycnyr ANs XU3HWU U 300pOBbA MOTpebuTenen, oxpaHbl OKpyXKatoLlen
cpedbl W npegoTBpalleHne Bpeda MMYLWECTBY rpaxgaH W KOHTPONMpyembiX Mpu
cepTudukaumnu.

TpeboBaHus 6e3onacHOCTU AOMKHbI obecnevnBaTb YCTPaAHEHWE WU OrpaHuYeHue
ONacHbIX M BpedHbIX BO3AENCTBUA Ha MOTPEOMTEns W OKpyXawLlyl cpedy Tex BuOOB
npoaykuuun, npoueccoB, paboT v ycnyr, koTopble obragaloT BHYTPEHHUMWU WCTOYHUKaMM
ONacHOCTENW WUNIM CMNOCOOBHbI CTaTb WMCTOYHMKOM OMACHOCTM MNOA BO3OENCTBMEM BHELUHUM
hakTOpOM.

K ob6bektam BO3AENCTBUS MOrYT ObiTb OTHECEHbI XW3Hb, 340POBbE, WUMYLLECTBO U
3aNeMeHTbl OKpYyXaloLwen cpedbl: aTMocdepa, 3eMnd, Heapa, PacTUTENbHOCTb, KUBOTHbLIN
Mup.

K cpeactBam, obecneunsaroLwmm 6e3onacHocTb NpoayKumm (npoueccos, paborT, ycryr)
ANna noTpebutena u okpyxawLwen cpedbl, OTHOCATCA Kak chneuuanbHO W3roToBnsieMble
(aBTOHOMHbIE MNN BCTPOEHHbIE) CPeACTBa, Tak U AOMOMHUTENbHbIE CUCTEMbI, U YCTPOWCTBA,
nocpencTBOM KOTOPbIX Apyrne eé€ cBoucTBa (PyHKUMOHANbHasi NPUroqHOCTb, HAOEXHOCTb,
TEXHONOMMYHOCTb) HAaX0AATCA B A4OMYCTUBHBIX MO YCroBUAM 6e30nacHOCTM Npeaenos.

TpeboBaHus, ycTaHaBNMBaeMble B HOPMATUBHbLIX JOKYMEHTaX, KOHTpOnMpyemble npwm
cepTudukaumm 1 HanpaereHHble Ha obecneyeHne 6e30MacHOCTM NPOAYKLMMU, NPOLLECCOB,
paboT ¥ ycnyr Ons Xu3Hum 1 300poBbs NoTpebuTenen, oxpaHbl OKpyXarolwien cpedbl w
npegoTBpalleHne Bpeda WMYLECTBY rpaxagaH BblOMpaloT Ha OCHOBE AEWCTBYHOLLNX
rocyaapCTBEHHbIX, MEXAYHapOAHbIX 3aKOHOA4ATENbHbIX aKTOB 1 HOPMaTUBHbLIX JOKYMEHTOB.

3akoHogaTenbHbI aKT - 9TO AOKYMEHT, Hecywun B cebe ykasaHus, obs3aTenbcrea
tOpPUANYECKOro xapakrepa.

OcHoBHble 3akoHogaTenbHble akTbl. [MpaBoBble OCHOBLI CTaHaapTM3aumm B Poccum
ycTaHoBneHbl 3akoHoMm Poccuickon ®epepauun "O ctaHgapTtusaumm”. NonoxeHus 3akoHa

06s13aTenNbHbI K BbINOSHEHWNIO BCEMU rOCYAapPCTBEHHLIMW OpraHamMu yrnpaBneHusi, cybbektamm

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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XO3ANCTBEHHOMW OEATEeNbHOCTM HEe3aBMCUMO OT ((OopMbl COBCTBEHHOCTW, a TakKke
obLecTBEHHbIMU 0O BbEANHEHNAMMN.

3akoH onpegensieTr Mepbl roCy4apCTBEHHOW 3aluMTbl MHTEPECOB MoTpebuTtenen u
rocygapctea 4epe3 TpeboBaHus, npasuna, HOPMbl, BHOCMMblE B TOCYyAApPCTBEHHbIE
cTaHgapTbl Npy uUx pa3paboTke, U rocyaapCTBEHHbIN KOHTPOSb BbIMNOSIHEHUSA 06sa3aTeNbHbIX
TpeboBaHU cTaHOAPTOB NPU UX MPUMEHEHUMN.

CywHocTb cTaHgaptmsaumm B P® 3akoH TOMKyeT Kak AeATerbHOCTb, HanpaBieHHYHO
Ha onpegeneHve HoOpM, nMpaBun, TpebOoBaHMIA, XapaKTEPUCTUK, KOTOpble OOSMKHbI
obecneunmBatb ©e3onacHOCTb NpoAyKUMKW, paboT UM YyCnyr, WX TEXHUYECKYD WU
MHPOPMALMOHHY0 COBMECTUMOCTb, B3aMMO3aMEHSEMOCTb, Ka4eCTBO MpoAyKuuu (ycnyr) B
COOTBETCTBUN C OOCTMXKEHUSIMU HayYHO-TEXHMYECKOro nporpecca. Hopmbl n TpeboBaHus
CTaHOapTOB MOTyT OTHOCUTBCSA Takke K 6e30MacHOCTU XO3AWCTBEHHbIX OOBLEKTOB B
YypesBblYalrHbIX CUTyauusax (Hanpumep, NPUPOAHbIE N TEXHOTEHHbIE KaTacTpodbl).

OcHoBononaratowme ctaHgapTbl focygapcTBeHHOM cucTembl ctaHgapTtusaumm (FTCC).
B cootesetctBUM ¢ 3akoHom "O cranpapTtusaumn” B PO penctByeT [ocygapcTBeHHas
cuctema  ctaHgaptmsauun.  Metogonormdeckue — BOMPOCbI  ee  opraHus3aumm U
PYHKUMOHUPOBAHUSA  U3NOXEHbI B KOMMJIEKCE OCYAapPCTBEHHbLIX OCHOBOMOMAratwLwmx
ctaHgapToB "l'ocygapcTBeHHas cuctema ctaHgaptmusaumm Poccuickon depepauumn”, HoBas

pegakumsi KoToporo BeegeHa B gencrteune ¢ 1 anpens 1994 r. [JaHHbIN KOMNAEKC BKNOYaeT

OOKYMEHTbI:

1 FOCT P 1.0-92 "TocypnapcTBeHHass cuctema crtaHgaptusaumm Poccuiickon depepaumn. OCHOBHble
nonoxexHma";

2 FOCT P 1.2-92 "TocypapcTBeHHas cucTema craHgaptu3daumm Poccuiickon ®epgepaumun. Nopagok
pa3paboTku FocyaapcTBEHHbIX CTaHa4apToOB";

3 FOCT P 1.4-93 "TocymapcTBeHHasa cuctema ctaHgapTtusaumm Poccuickon ®epepauun. CtaHgapTbl

oTpacnew, CcTaHgapTbl NPEeAnpUSATUR, HayYHO-TEXHUYECKUX, WHXEHEPHbIX OOLWeCcTB W  Apyrux
0buecTBEeHHbIX 00beanHeHun. Obuime nonoxeHmna";

4 FOCT P 1.5-92 "TocypapctBeHHas cucTema ctaHgaptusauumn Poccunckon depepaumm. O6wwme
TpeboBaHMs K MOCTPOEHMIO, UITTOXEHUIO, OCPOPMINEHNIO 1 COAEPXKAHMIO CTaHAApTOB";

5 MP 50.1.001-93 "MpaBuna cornacoBaHus N yTBEPXAEHUS TEXHUYECKUX YCIOBUR".

HopmamueHbili QOKyMEHT - 3TO AOKYMEHT, ycTaHaBnuBawwWuWin npasuna, obuine
NPUHLUMMBLI NN XapaKTEPUCTUKK, Kacarowmeca onpeaeneHHbIX BUO0OB OeATENbHOCTU UNKU UX
pe3ynbTaToB M AOCTYMHbIA LUMPOKOMY Kpyry notpebutenein. Ynotpebnserca B OOKYMEHTE:

CHwIM 10 01 94 Cnctema HOpMaTUBHbBIX JOKYMEHTOB.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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B npouecce craHgapTusauuu BblpabaTbiBalOTCA HOPMbI, Npasuna, TpeboBaHus,
XapaKTepUCTMKK, Kacawowmecss obbekTa cTaHgapTusaummn, KoTopble oopMnaloTca B BUAe
HOPMATUBHOrO OOKymMeHTa. PaccMOoTpuMM pasHOBMAHOCTM HOPMATUBHbLIX OOKYMEHTOB,
KoTopble pekomeHaywTca pykoBogctBom 2  WCO/M3K, a Takke npuHATble B
rocygapctBeHHon cucteme crtaHgaptmsauun PO. PykosoactBo MCO/M3BK pekomeHayer:
CcTaHAapTbl, AOKYMEHTbl TEXHUYECKMX YCMOBUW, CBOAbI NpaBusl, perfiaMeHTbl (TEXHU4Yeckue
pernamMeHThl).

CmaHOapm — 3TO HOPMaTUBHbIN LOKYMEHT, pa3paboTaHHbI Ha OCHOBE KOHCEHCyca,
YTBEPXAEHHbIN MPU3HAHHBIM OpPraHoOM, HanpaBfeHHbIN Ha [OOCTMXKEHME ONTUMarbHOM
CcTeneHn ynopsiaodeHns B onpegeneHHon obnactu. B ctaHgapTe ycTaHaBnmBakoTca Ans
BCEOOLLErO N MHOIOKPATHOIO MCNOMb30BaHUA Ob6LME NPUHLUMNbI, NPpaBunia, XapakTepucTuku,
KacaroLmecs pasnuyHbiX BUAOB AEATENbHOCTU Unu Ux pesynbTtaTtoB. CTaHgapT 4OMKEH ObiTb
OCHOBaH Ha 0000LLEeHHbIX pe3ynbTaTaxX Hay4HbIX UCCIeA0BaHUN, TEXHUYECKUX JOCTUXKEHUN U
NPaKTMYEeCKOro onbiTa, Toraa ero UCnofib3oBaHne NpUHeceT ONTUMAarnbHYO BbIrogy.

CraHgaptbl  ObiBalOT  MeXAyHapOOHbIMW,  PErnoHasnbHbIMK,  HaLUMOHANbHbLIMU,
agMUHUCTPATUBHO-TEPPUTOPUATbHBIMMU. OHu NpUHUMaOTCA COOTBETCTBEHHO
MEeXAYyHapOOHbIMW, pervoHarnbHbIMKU, HaUMOHaNbHbIMU, TeppUTOpUanbHbIMU OpraHamu no
cTaHgapTusauuu. Bce aTu kaTeropum CTaHOapTOB NpeadHasHayeHbl ANfS LWMPOKOro Kpyra
notpebutenen. Mo cywecTByOWMM HOpMaMm CTaHO4apTU3auun CTaHOAPTbl NEPUOAMYECKU
nepecmMaTpuBatoTCa Onsi BHECEHUS U3MEHEHMIN, 4TOObl MXx TpeboBaHMs COOTBETCTBOBasU
YPOBHIO HaAy4YHO-TEXHMYECKOro nporpecca, wnu, cornacHo TtepmuHonorun WCO/M3K,
CTaHOapTbl OOMKHblI  NpeactaBnaTb  cobon  "MpU3HAHHbIE  TEXHMYEcKMe npasuna'.
HopmaTnBHbLIN JOKYMEHT, B TOM 4YuUCre M CTaHAapT, CYMTaAETCs NPU3HAHHBIM TEXHUYECKUM
npaBuroM, ecrnim OoH paspaboTaH B COTPYAHWYECTBE C 3aMHTEPEeCOBAHHbLIMW CTOPOHAMMU
nyTemM KOHCYNnbTaLMi U HA OCHOBE KOHCEHcyca.

PeenameHm — 3TO OOKYMEHT, B KOTOPOM cofepxaTcs obssatenbHble MnpaBoBble
HOpMbI. [pUHUMaET pernameHT opraH BNacTu, a He opraH no ctaHaapTM3auuu, Kak B criyyae
APYrMx HOPMATMBHbIX [AOKYMEHTOB. PasHOBMOHOCTb pernamMeHToB — TeXHUYECKUi
pernameHT — COLEPXUT TexHU4Yeckme TpeboBaHusA K 06bekTy ctaHgaptmsaumm. OHU MoryT
ObITb NpeacTaBneHbl HEMOCPEACTBEHHO B CAMOM 3TOM JOKyMeHTe NMbO nyTeM CCbIfIKA Ha

APYrol HopMaTUBHbIA JOKYMEHT (CTaHAapT, AOKYMEHT TEXHUYECKMX YCIOBMI, CBOA NpaBun).
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B oTaenbHbIX crnyvasix B TEXHUYECKUWA perflaMeHT MOSMIHOCTbI0 BKNHOYAeTCA HOPMaTUBHbIV
AOKYMEHT. TexHunyeckue pernameHTbl 06bIMHO JOMOMHAKTCA METOOUYECKUMU JOKYMEHTaMMU,
Kak npasumno, ykasaHuaMuM No MeTtodamM KOHTPOSs UM MpoOBEpPOK COOTBETCTBUA MPOAyKTa
(ycnyrn, npouecca) TpeboBaHuaAM pernameHTa.

HopmaTuBHblE JOKYMEHTbI MO cTaHgapTusauun B P® yctaHoBneHbl 3akoHom P® "O
ctaHgapTtusaumn”. K HuUM otHocaTcs: TocygapcTBeHHble cTaHaapTbl Poccuinckon ®eagepauunn
(TOCT P); npumeHsieMble B COOTBETCTBUM C MPaBOBbIMM HOPMaMu MeXAyHapoaHble,
pervoHarnbHble CTaHAapThl, @ Takke npasuna, HOPMbl U pekoMeHZaumMn No ctaHgapTu3aumm;
obuiepoccuinckne KnaccuukaTopbl TEXHUKO-9KOHOMMYECKOM WHOPMaunKn;, CcTaHO4apThl
oTpacnew; cTaHAapTbl MpPeanpuUsaTU; CTaHgapTbl  HaYYHO-TEXHUYECKUX, WHXEHEPHbIX
obuiecTs.

TexHudeckne ycrosusa (TY) paspabatbiBaloT npegnpuaTus u  gpyrme cybbekTbl
XO35IMCTBEHHON AeATEeNbHOCTM B TOM Criyyae, Korga cTaHgapT co3gaBaTh HelenecoobpasHo.

O6bekToM TY MOXeT BbITb NPOAYKLMS Pa30BOM NOCTABKM, BbiNyckaemasi ManbiMy NapTUsSMK.

Bonpockl 4na camonpoBepKu:
Yrto obecneumnBatoT TpeboBaHna 6esonacHOCTN?
UT0 oTHOCUTCA K 0OBbEeKTam BO3oencTBmA?
Kakue GbiBatoT cpeactBa obecneymnsarowme 6e30nacHOCTb NPoAyKUMn?
MpuBecTu onpeaeneHne 3akoHoAaTENbHOMo akTa.
UTto ycTaHaBnnBaeT HOPMATUBHbIA AOKYMEHT?
MpuBecTn onpeaeneHne HOPMaTUBHOIO LOKYMEHTA.

Kakune ObiBatoT cTaHgapThbl?

© N o bk b=

Yrto COOEPXUT, KaK npeacraesneH n 4em OonosiHAeTCcA TEXHUYECKUN pernameHT?

Paszpen 3. CopepxatenbHble acnekTbl CTaHAapTusauuu, cepTudukaumm wu
MeTposiorum

MpakTuyeckoe 3aHATME Ne2 OJOnekTPOHHble aHanoroBble W3MepUTesbHbIe
npuobopbl

Ucnonb3yemble UCTOYHUKN: [2.C.133-146]

Uenb 3aHaTHA:
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O3HakoMUTbCS C ANEKTPOHHbIMW aHarioroBbiMn N3amMmepuUTeESIbHbIMU npm6opaMV|.

Mopsaaok BbINONHEHUA paboThbl:
1. O3HAKOMUTbLCS C TEOPETUYECKOM YaCTbIO U NUTEpPaTypPON.
2. PaccmoTpeTb npeanoXeHHble npenogasaTenien  3MeKTPOHHble  aHanorosble
n3mepuTenbHblie NpUbopsl.

3. OTBeTuUTb Ha KOHTpPOJ1bHbIE BOMPOCHI.

TeopeTnyeckas 4yacTb:

ONEKTPOHHbIE  aHanoroBble  u3MepuTenbHble npubopbl M npeobpasoBaTtenu
npeacrtasnsaoT cobon Takme cpeactsa U3MEpeHUn, B KOTOPbIX NpeobpasoBaHWe curHanos
n3mMepuTenbHOM MHEOPMaUMN OCYLLECTBSETCA C MOMOLLBID aHarnoroBbIX 3MEKTPOHHbIX
YCTPOUCTB. BbIXOAHOW CUrHaN B 9NEKTPOHHbIX aHanoroBblX CpeacTBax U3MeEpPEHUN ABNAeTCs
HenpepbIBHON PyHKUMEN N3MEPSEMON BENUYUHLI. [MpuMeHeHne 3NeKTPOHHbIX YCTPOUCTB B
cpeacTBax usamepeHun obycrnosneHo, B NepBY0 ovepeab, BO3MOXHOCTbLIO MOBbLILWEHMS psga
Ba)XXHbIX METPOSTOrMYECKUX 1 OPYrMX (OYHKUMOHANbHbIX XapakTepUCTUK CpeacTB U3MEPEHUN.

Hanbonee  BaXHbIMW  METPOMOrMYECKMMU  XapaKTepUCTUKaMWU  IIEKTPOHHbIX
aHarnoroBbIX M3MepUTEnbHbIX NPUOOPOB ABMNAIOTCS: BbICOKAs YyBCTBUTEMbHOCTb, LUIMPOKUN
AnanasoH U3MepeHuin, OTHOCUTENbHO Marnas notpebnsemass MOLWHOCTb OT U3MepUTENbHOM
uenu, LWMPOKNUIN YaCTOTHBIN AMana3oH n3mepsemMblX BENUYMH.

Cpeon nokasbiBaloWKUX CpeactB usMmepeHun (NpubopoB) B HacTosilee Bpems
LWUMPOKOE MNPU3HaAHME MOMYyYUnu Takne ONeKTPOHHble W3MepuUTeSibHble NpUbopbl, Kak
3NEKTPOHHO-IyYeBble ocumnnorpadbl, 3NeKTPOHHbIE BONIbTMETPbLI, OMMETPbI, aHann3aTopbl
cnekTpa v gpyrue.

Mo cBoeMy HasHa4yeHUK W NpUHUMNY OencTBust Hambonee pacnpoCTpaHEHHbIE
BONbTMETPbI NOAPA34EeNsTCA Ha BONbTMETPbl MOCTOSIHHOrO TOKa, MNEPEMEHHOro ToKa,
YHUBEpPCarnbHbIE U CENEKTUBHbIE.

U3mepumernbHbIl npubop - cpencTBo U3MEPEHU, NpeaHasHa4YeHHOe Ansi NOonyyYeHus
3Ha4YeHun un3MepseMon (U3NYECKON BENUYMHbI B YCTAHOBIIEHHOM [uanasoHe. YacTto
n3mMepuTenibHbIM NpMGOPOM Ha3sbIBalOT CPeacTBO U3MEPEHUA Ons BblpaboTkM curHana
n3MepuTenbLHON MHpopMaumn B opme, OOCTYNHON ANs HENOCPEACTBEHHOro BOCMPUATUSA

onepartopa.
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ONeKmMpOHHbIE 80/IbMMEMPAHI.

ONEeKTPOHHLIM BOMIbTMETPOM HasblBaeTcs Npubop, NoKasaHUA KOTOPOro BbI3bIBAKOTCH
TOKOM 3M1EKTPOHHbIX NPUOOPOB, T.€. SHEPTrMEN UCTOYHMKA NMTaHUA BonbTMeTpa. Namepsiemoe
HanpsbKeHue ynpasnseT TOKOM 3MeKTPOHHbIX npubopos, Grarogaps 4Yemy BXO4HOE COomnpo-
TUBIIEHNE OMEKTPOHHbIX BOMbTMETPOB [JOCTUraeT BecbMa O0NbLIMX 3HAYEHUA WU OHU
AonycKalT 3HaYnTeNbHble Neperpysku. ONeKTPOHHbIE BONbTMETPLI AENATCA Ha aHanorosble
N OUCKPETHbIE.

B aHanoroBbix BOMbTMETpAx W3MepsiemMoe HanpsbkeHne npeobpasyetca B
nponopuMoHanbHoOe 3HayeHWe MOCTOSAHHOIO TOoKa, M3MepseMOe MarHUTO3NEKTPUYECKNM
MUKpOaMNepMeTpPOM, LWKana KOTOpOro rpagyvpyetca B eauHuuax HanpsbkeHus (BOnbTbl,
MUMSIMBOSbTLI, MUKPOBOSIbThI). B OMCKPETHbIX BONbTMETpPax U3MepsieMoe HanpshkeHue
nogsepraetca psagy npeobpasoBaHun, B pesynbTaTe KOTOPbIX aHanorosad wuamepsiemas
BennuMHa npeobpasyeTca B AUCKPETHbIN CUrHan, 3HadeHue KOToporo otobpaxaetcs Ha
WHONKATOPHOM YCTPOWUCTBE B BUAE CBETALLMXCA LMP.

AHanorosble W [OUCKPETHble BOSIbTMETPbl 4acTO HasblBAOT CTPENioYHbIMA U
UMGPOBLIMA  COOTBETCTBEHHO. 1o poay ToKa ONeKTPOHHble BOSMbTMETPbl AENATCs Ha
BOSIbTMETPbl MOCTOSIHHOIO HanpshKeHUs, MepeMeHHOro HanpskeHusi, YHuBepcasnbHble |
nMmnynbcHble. Kpome Toro, MMetTcsa BONbTMETPbI C YaCTOTHO-n3bupaTensHbIMM CBONCTBaAMM
— cenekTuBHble. pn pa3paboTke 3MEKTPOHHbLIX BOMBTMETPOB YYUTLIBAKOTCS cregylowme
OCHOBHble TexHuyeckme TpeboBaHUA: BbICOKAs YyBCTBUTEMbHOCTb; LWMPOKME npeaensl
N3MEPSEMOro HanpsKeHWs; LWMPOKUA Auanas3oH paboumx YvacToT, Oonblloe BXoOHOE
COMpOTUBMIEHNE U Manasi BXogHas €MKOCTb; Maras norpeLHoCTb; U3BeCTHas 3aBUCUMOCTb
nokasaHum oT (POpMbl KPMBOW M3MEPSEMOro HanpsbkeHus. [lepeyncrneHHble TpeboBaHus
Henb3s yooBneTBOPUTb B O4HOM npubope, NO3TOMY BbINMYCKAOTCA BOMbTMETPbI C pasHbIMU
CTPYKTYPHbIMWN CXxeMaMun. BonbTMeTpbl NepeMeHHOro HanpsXKeHus:.

ONEKTPOHHLIN BONbTMETP MEPEMEHHOro HamnpskeHusi COCTOUT M3 npeobpasoBaTens
NepeMeHHOro HarnpsbkeHUs B OCTOSHHOe, YyCuUnuTens W MarHUTOSNEeKTPUYECKOoro
nHOMKaTopa.

ONeKmpOHHbIU oMmemp.

ONEKTPOHHbIM OMMETPOM Ha3blBaeTCs N3MepuUTenbHbIv npnbop

cneunanmM3npoBaHHOro Ha3Ha4deHwuA, I'Ipe,D,Ha3Ha‘-IeHHbII7I anga onpeageneHna conpotuBIiiEHUA
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3EeKTPMYECKOro Toka. Tak kak conpoTuereHne Boipaxaetcs B Omax (Om), To un npubop, ero
N3MepPSILLNIA NONyYnN Ha3BaHMe oMMeTpa.

OmmeTp — 310 npmbop HenocpeacTBeHHoro otcyeta. Ero ocHoBHast byHKums —
onpegeneHne akTMBHbIX COMPOTMBIIEHUI 3NeKTpuyeckoro Toka. Kak npaBuno, ommeTp
npeobpasyeT NepeMeHHbI TOK B MOCTOSAHHbIA 1 NPON3BOANT namepeHns. OgHako HeKoTopble
MoAenn MOryT MU3MepsiTb CONPOTUBMIEHWE HEMOCPEACTBEHHO MepeMeHHOro Toka, 6e3 ero
npeobpasoBaHus.

ONEeKTPOHHO-Ny4eBOW ocuunnorpad — a1o npubop Ana HabnwaeHus n namepeHns
napameTpoB 3MEKTPUYECKUX CUTHANOB, UCMOSMb3YIOLMIA OTKIIOHEHNE OAHOrO UIM HECKOSbKUX
3NEKTPOHHbIX Nyden Anga nonyyeHnsa n3obpakeHns MrHOBEHHbIX 3Ha4YeHU PYHKLMOHANbHbIX
3aBUCMMOCTEN NEPEMEHHbIX BESIMYMH, OQHON M3 KOTOPbIX 06bI4HO aABNnsetca Bpems. Cpeaun
AMEKTPOHHbLIX  NpubopoB  ocuunnorpad Haubonee yHuBepcanbHbli  npubop  Ans
nccneoBaHns ANEKTPUYECKMX CUrHanos, nNpy pabote ¢ KOTOpbIM MccneaoBaTternb nosnyyvyaeT
MHopMauuio o6 INEeKTpMYECKMX npoueccax B Hambonee KOMMakTHOM W ynobHow Onsa
BOCMNpUATUS hopMe.

Ocuunnorpad LWNPOKO NPUMEHSIETCA ANA WU3MEPEHUN 3JMEeKTPUYECKUX W ApYyrux
PU3NYECKMX BESTMYNH, KOTOPblEe MOTYT BbiTb NpeobpasoBaHbl B HANPSHXKEHUS 3NEKTPUYECKOro
curHana. Hambonee 4vacto ocuwmnnorpad ucnonb3yeTcs ANns M3MepeHuss U uccnenoBaHus
3NEKTPUYECKNX CUTHAmNoB, MOSABNSAIOLWMXCA MPU U3YYEHUN NEPEXOAHbIX U YCTAHOBMBLUMXCS

PEXNMOB B INTEKTPUHECKNX N SNMEKTPOHHbIX Liensax.

Bonpocbl Ana camonpoBepKu:

1. YTO0 npeacTaBnaoT cobOM ANEKTPOHHLIE aHaNoroBble N3MepuUTEnbHbIE NPMBopbLI?

2. Kakne  Hambonee  BaXHble  XapaKTEPUCTUKM  JNEKTPOHHbLIX  aHaroroBbiX
namepuTesnbHbIX Npubopos?

3. lMNepeuncnute Hanbonee pacnpocTpaHEHHbIE BONbTMETPbI.

4. OnpepgerneHune aNeKkTPOHHOro BOfbTMETpA.

5. MNepeuncnutb  TexHunyeckme  TpeboBaHMs nNpu  pas3paboTke  3NEKTPOHHbIX
BONIbTMETPOB.

6. MNpuBectn onpegeneHnss 3MEKTPOHHOrO OMMETpa W 3NEKTPOHHO-ITy4eBOro

ocuunnorpada.
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7. Kak npumeHsieTcs U rge Ncnosb3yeTcs SNeKTPOHHO-Ny4YeBor ocuunnorpady?

MpakTnyeckoe 3aHaTne Ne3 LincppoBble nsameputenbHbie yCTPOUCTBA
Ucnonb3yemble NCTOYHUKU: [2.C.155-168]

Llenb 3aHATHA:

PaccmoTtpeTb undpoBble U3MepUTESIbHbIE YCTPOUCTBA.

Mopsaaok BbINONHEHUA paboThbl:
1. O3HaKOMUTLCS C TEOPETUYECKOMN YaCTbIO U NUTEPaTYpPON.
2. PaccmoTpeTb npeanoxeHHble npenogasaTenen UMdpoBble  U3MepuTernbHble
yCTpOMnCTBa.

3.  OTBeTUTb Ha KOHTPOIIbHbIE BOMPOCHI.

TeopeTnyeckas 4yacTb:

Lindposble unsmeputenbHble yctpouctea (LUWAY) - cpeaoctBa uamepeHun,
aBTOMaTU4eCcKkn BblpabaTbiBaloWMe CurHasnbl M3MepuTenbHOM WHpopmMaunmm B LMEPPOBOK
dopme (B Buae koga). lNpeacraeneHne pesynbtaTta B uMdpoBon opMe NO3BONHAET PELLNTb
npobnemy onpegeneHna pesynbTata nNpU  CYMTbIBAHMM MOKA3aHWA, YTO CHWXaeT
CyOBbEKTUBHbIE MOrPELHOCTN U yCKOpSeT npouecc namepeHna. OgHum ua goctomHcTts LAY
aBnseTcda To, Yto cbop, nepegadva, xpaHeHne, obpaboTka BONbLUMX MAcCUBOB NOSTy4aemMomu
n3mMepuTenbHON MHGOPMaUMM MOFyT OCYLLECTBNATLCA C MCMOMb30BAHNEM COBPEMEHHbIX
KOMMbIOTEPHbIX TEXHOMOIMMN.

Mo HasHaveHuto LINY MOXHO pasgenntb Ha umndpoBble M3MepuTenbHbie Npubopsbl
(LLAIM) n ananoro-undposble NpeobpasoBaTenu.

B ocHoBy pabotbl LY nonoxeH npuHUMN aHanoro-umgpoBoro npeobpasoBaHus,
3aKnYanWmnMncs B nNpeacTaBfieHUM 3HA4YeHU aHanoroBou U3MepsieMOW BeNUYUHbI B
UKCMpoBaHHbIE MOMEHTbLI BDEMEHU C COOTBETCTBYHOLEN KOOOBOW KOMOBUHaUMEN (YNCITOM).

LindpoBoe wnameputernbHoe YCTPOUCTBO — 3TO CPeACTBO U3MEPEHUW, B KOTOPOM
3HayeHne uamepsaemMon U3NYECKON BESNIMYMHBI aBTOMATUYECKM NpeacTtaBndeTcs B BuAae

yucna, MHOMUMPYEMOro Ha UMEPOBOM OTCYETHOM YCTPOWCTBE, UMM B BUAE COBOKYMHOCTW
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ANCKPETHbIX curHanos — koga LY nogpasnenstoT Ha umdpoBbie namepuTtenbHble Npubopsbl
N undpoBbIE N3MepUTENbHbIE NpeobpasoBaTenu.

Lincpposble nameputenbHbole Npubopbl SBAAIOTCA aBTOHOMHbIMKM YCTPOWCTBamMMu, B
KOTOPbIX 3Ha4YeHNe U3MepAeMOn BESTIMYUHBLI aBTOMATUYECKU NpeacTaBnsieTca B BUAE 4Yucna
Ha undpoBom oTcyéTHOM ycTponcTtee (LLOY); undposbie nameputernbHble npeobpasoBaTtenu
He wumetoT LIOY, a pesynbtatbl uamMepeHun npeobpasyoTcs B uUMppoBOM Ko AN
nocrnegytoLlen nepegaydn n o6paboTkmn B MU3MepUTENbHO-UH(POPMALMOHHBIX CUCTEMAX.

Hanbonblwee pacnpoctpaHeHne nonyunnu LAY pns umamepeHus 3neKkTpuyeckux
BENWYMH (CUNbl TOKa, HaNPsXKeHUs, YacToTbl 1 Ap.); Te xe UMY ucnonb3yoT ana nsmepeHus
HE3NeKTPU4YEeCKNX BeNUYUH (OaBneHusl, TemnepaTypbl, CKOPOCTW, ycunus W Ap.),
npegBapuTensHO NpeobpasoBas UX B AfiEeKTpUYecKue.

Oenctene LMY ocHoBaHO Ha [OucKkpeTudauumn (KBAaHTOBaHUM MO  YPOBHIO) W
KOOMPOBaHMMN 3HA4YeHNA uU3MepaeMon (usndeckon BenuyuHbl. KoaupoBaHHLIM  CUrHars
BbiIBOAUTCA nNnbo Ha LIOY, nnbo Ha annapatypy nepegadm u obpaboTkm gaHHbix. B LLOY
KOOVPOBaHHbLIN pes3yrnbTaT U3MepeHna npeobpasyeTcss B YUCNO, Bblpaxaemoe uudpamu,
O0Obl4HO B OOLLUENPUHATON OECATUYHOW CUCTEeMe cuucneHusi. Hanbonee pacnpocTpaHeHbl
LOY ¢ 2—9 undpamn (paspsigamum). B undpoBbIX M3MepuUTENbHbIX NpUbopax MCNonb3yoT
LIOY anekTpuyeckme, aneKTPOHHble, rasopaspsgHble U Ha XUOKUX KpucTannax. B rpynny
anektpuyecknx LIOY BxogaT cBeToBble Tabno, MNPOEKUMOHHblE M Mo3andHble LIOY,
MHOrFO3MIEMEHTHbIE  UUAPOBbLIE  flaMnbl U 3NEKTPOSIOMUHECLEHTHble  a4enkn. K
rasopaspsiaHbiM 1 anekTpoHHonyyeBbiM LIOY oTHocATUMdpOBbIE MHAMKATOPHbIE Nammbl,
AEKaTpOHbl WM 3HaKOBble 3NeKTPOHHoNyYeBble Tpybku. Hambonblee pacnpocTpaHeHue
nonyuinn LIOY Ha rasopaspsigHbix namnax Gnarogapsi NnpocToMy YCTPOWCTBY, BbICOKOW
HaOEXHOCTU N HU3KOW CTOMMOCTM.

KoHcTpykums UMY ux ToyHOCTb M obnactb NpUMEHEHUs 3aBUCAT OT npuHUMNa,
MOSIOXXEHHOTO B OCHOBY Npeobpa3oBaHus M3MEPSIEMOW BENUYUHBI B KO, pacrnpoCTpaHeHbl
rmaBHbiM 00pa3oM creayllmne OCHOBHbIE MpuHUMMbLI nocTtpoeHus LIAY: cunTbiBaHus,
nocrnegoBaTenbHOro CYé€Ta, MNOpPas3psAHOro ypaBHOBeELUMBaHUA. [lpvHUMA  CYUTbIBAHUS
(ogHoOro otcyéTa) coCTOUT B TOM, YTO B "namatn” koaupyrowero ycrponctea LMY mnmeetcs
Habop BCex BO3MOXHbIX And gaHHoro LMY kogoB; TOT uMnM MHOW KOA4 CYMTbIBAETCS B

3aBNCMMOCTU OT 3HAYeHUA I/I3MepF|€MOI7I BeNUYMHbl. OBbIYHO 3TOT NPUHLUMN UCNOJIb3YIOT B
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LINY mexaHnyeckux nepemeltenun. Hanpumep, B LIY ona namepenus yrna nosopota Bana
B KayecTBe KOOMPYIOLLEro YCTPOMCTBA OObIYHO MCMONb3YT KOAMPYIOLWMA AUCK  (1nu
GapabaH), ykpennsiembii Ha Bany. Vamepsembli yron perucTpypyeTcs no Kogupylowemy
ANCKY CYUTbIBAKOLWNM YCTPOMCTBOM, a pesynbTaT CYUTbIBAHWSA B BUAE KOAMPOBAHHOIO
curHana nogaétca Ha LOY. B UMY ocHoBaHHOM Ha npuHUMNe nocnenoBaTenbHOro CYETa,
n3mepsiemasi BeSfivdMHa CpaBHMBAETCA C [Ap. OAHOPOAHOM BESIMYMHOW, MosiydaeMon B
pesynbTaTte CroXeHUs OAWHAKOBbIX MNpupaLlleHu, YUCHO KOTOPbIX TMpU  paBeEHCTBE
CpaBHMBaEMbIX BenMYMH (C MOrpeLlHoCTb A0 eQMHUYHOro npupalweHusi) NpuHMMaeTcs 3a

4Yyucroeoe 3Ha4veHune I/I3MepﬂeMOI7I BeJINYNHbI.

Bonpochkl Ana camonpoBepKu:
MpuBecTtun onpenenexve LINY.
Kak nenarcsa no HasHadeHuwo LIAY?
Kakon npuHUMn nonoxeH B ocHoBy paboTbl LIAY?
I"ae nony4nnu pacnpoctpaHeHne LINY?

Ha 4yém ocHoBaHo gencrteue LINY?

ZER U T

3 yero coctout npuHUMN CUUTbIBAHUNA?

MpakTuyeckoe 3aHATUE Ne4 U3mepeHne 3NeKTPUYeCKNX BeNNYUH
Ucnonb3yemMble NCTOYHUKMN: [2.C.222-253]

Uenb 3aHaTusA:

PaCCMOTpeTb n3mMmepeHna anekTpn4ecknx BeJin4mH.

MopsaaoK BbINOSIHEHUA PaboThI:
1. O3HAKOMUTbLCS C TEOPETUYECKOMN YaCTbIO U NUTEepaTypon.
2. PaccmoTpeTb npegnoXeHHble npenogasaTtenen anekTpudeckne BennUImnHBbI.

3. [lMCbMEHHO OTBETUTb Ha KOHTPOJIbHbIE BOMPOCHI.

TeopeTnyeckas 4yacTb:
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TOKM M HanpsbkeHust SABNSOTCSA Haubornee pacrnpoCTPaHEHHbIMU 3NEKTPUYECKUMMN
BENMYMHaAMN, KOTOpble NpuxoauTcs u3mMepsTb. Bblbop cpeactBa M3MEpPEHU  MOXeT
onpenenaTbCa COBOKYNMHOCTbIO (PakTOPOB: npegnosiaraemMbiM  pasmMepoM  U3mMepsieMomn
BENNYMHbI, POAOM TOKa (MOCTOSAHHOTO M MEPEMEHHOr0), YyacTtoTon, TpebyemMon TOYHOCTbIO
N3MepeHunsi, yCrnoBusiMn NpoBedeHUs1 IKCnepumeHTa (nabopaTtopHble, LexoBble, Nonesbie),
BNUSAHMEM BHELLHUX YCIOBWUI (TeMnepaTypbl, MarHUTHOro Nons, Bubpaumi 1 T.4.).

OnpepeneHve 3Ha4YeHWA HanpsPKeHUWM OCYLLECTBMSETCH, Kak MnpaBuno, MpsaMbiMu
N3MEPEHUAMMN; TOKOB - KPOME MpPAMbIX WM3MEPEHUA LUMPOKO WUCMOMb3YKT W3MEPEHUS
KOCBEHHbIE, MPU KOTOPbIX U3MEPSAETCHA NadeHne HanpsKeHUst Ha pe3ncTtope C M3BECTHbLIM
COMPOTUBINEHNEM, BKIMOYEHHBIM B LiEMNb M3MEPSIEMOro TokKa.

M3mepeHnss TOKOB W HamnpsbkeHUWn Bcerga CoMpoBOXAAKTCA  MOrPELLUHOCTLIO
06yCnoBnNeHHOM CONPOTUBMEHNEM NCNOSNb3YEMOro CPEACTBOM U3MEPEHNIA.

MorpelwHocTb TeM Bonblue, YHEM MeHbLLIE CONPOTMBIIEHNE BONbTMETPA.

KocBeHHbIM nokasaTerniem COMpPOTMBIIEHUSI CPEACTB U3MEPEHUN SIBNSIETCA MOLLHOCTb,
noTpebnsemas cpeacTBOM U3 LEnu, B KOTOPOW NPOM3BOANTCA U3MEPEHME.

[MOrpeLlHoOCTb OT UCKaXKEHUST peXnma Lenu npu M3aMepeHum TOKOB U HaNpsXKeHUn TemM
MEeHbLLE, YeM MeHblle MOLWHOCTb, noTpebnsiemas CpeacTBOM M3MEPEeHUA U3 uenu, rae
NPOVN3BOANTCHA N3MEPEHMSI.

Curna moka.

Cuna Toka sIBNsieTCA KONMMYECTBEHHOW XapaKTePUCTUKOM SNEKTPUYECKOro Toka - 3TO
dusnyeckas BenuUMHa, paBHas KONMMYECTBY AMEeKTPUYECTBa, NPOTEKaLWEro Yepes ceveHune
NpoBOAHMKA 3a eguHULY BpeMeHu. MamepsieTcs B amnepax.

EOQnHMLbI n3MepeHns MOLLIHOCTW 3NEeKTPUYECKOro Toka.

Kpome AmMnepoB, CywecTByeT MOHATUE MOLLUHOCTU 3NEeKTPUYECKoro Toka. JTa
BENMYMHa MoKasbiBaeT paboTy TOKa, COBEPLUEHHYK B efuHuLy BpemeHn. MolHOoCTb
pPaBHAETCS OTHOLLEHUIO COBEPLLUEHHOW paboTbl KO BPEMEHMW, B TEYEHNE KOTOPOro oHa Obina
coBepLueHa. MowHocTb nsmepsietca B Batrax n ob6osHayaetca 6ykson P. BbicumThiBaeTcs
no coopmyne P = A x B, 1.e. ansa toro 4to 6bl Yy3HAaTH MOLHOCTb - HEOOXOAUMO BENUYUNHY
HaNpPsHDKEHUs1 3NEKTPOCEeTU YMHOXUTb Ha NOTpebnsemMbinl TOK, MNOOKMHYEHHBIMU K HeWn

anekTponpubopamu, 6bITOBOM TEXHUKON, OCBELLLEHNEM U T.A.
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Ha anektponotpebutensx, 4acto Ha Tabnuukax unu B nacnopTe TONbKO yKa3biBaeTcs
notpebnsemass MOLLHOCTb, 3Hasi KOTOPYK Jierko MOXHO BbicYMTaTb TOK. Hanpumep,
notpebnsemasi MoLWHOCTb Tenesusopom 110 BaTtT. YTto 6bl y3HaTb BENUYNHY NOTPeGrsieMoro

TOKa JervM MOLLHOCTb Ha HanpsikeHne 220 BonbT v nonyyvaem 0.5 A.

lMpubopbi 05151 U3MePEHUs 3IeKMPUYECKO20 MoKa

Ana Toro 4yto 6bl y3HaTb pearbHbId pacxoq SMNeKTPO3HepruM C y4etoMm paboTtbl B
pasHbiX pexumax ana  anekTponpubopoB, ObLITOBOM TEXHUKM U T.M. - MoHagobaTcs
aneKkTponsMepuTenbHblie NpnbopbI:

1.  AmnepmeTp (pucyHok 1).
2.  MynbTumeTp (PUCYHOK 2).
3. W3amepuTtenbHble knewm (PUCYHOK 3).

Bonpocbl Ana camonpoBepKu:

1. lMNMepeuncnnte CoOBOKYNHOCTb GhakTOPOB, KOTOPbIMU onpeaensieTcss Bbibop cpeacraea
N3MepeHni.
2. Kak ocyulecTtBnsercsa onpegeneHne s3HavyeHne HanpsikeHumn?
Uem conpoBOXaalTCA N3MEPEHNS TOKOB Y HaNpPs>KeHNn?
lMpuBecTu onpeneneHve cunbl Toka.
YTO NnokasbiBaeT MOLLHOCTb 3NEKTPUYECKOro Toka?

npeﬂ,CTaBMTb CbOpMy.l'Iy BblYUCIIEHUNA MOLLHOCTUN 3NEKTPUYECKOro ToKa.

N o o kW

Mepeuncnutb NpnbOpPLI ANs U3MEPEHNs ANEKTPUYECKOro ToKa.
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MpakTuyeckoe 3aHATME Ne5 Metoabl M cpeacTBa U3MEpPeHUs] MarHUTHbIX

BEeNUYMH
Ucnonb3yemble NCTOYHUKMU: [2 €.254-280]

Uenb 3aHaTHA:

PaCCMOTpeTb MeToadbl UAMEPEHNA MArHUTHbIX BEJTUYUH.

Mopsapok BbINONHEHUA paboThbl:
1. O3HaKOMUTBLCS C TEOPETUYECKOWN HYaCTbiO U NIUTEpPATYPOMN.
2. PaccmoTpeTb npeanoxeHHble npernogaBaTtenend MeToabl U cpeactBa M3MepeHus
MarHUTHbIX BESTMYUH.

3. OTtBeTUTb Ha KOHTpPOJIbHbIE BOMPOCHI.

TeopeTnyeckas 4yacTb:

MarHuTHble N3MepeHus N3MepPSIOT MarHUTHbIE BEMNYUHbLI, CBA3aHHbIE C MarHUTHbIMU
nonsaMn. B ocHoBe NOHMMaHUS ABMEHNIN NEXUT eauHOE MarHMTHoe none. NonoBuHa aHeprum
3MEKTPOMAarHUTHbIX BOSMH (paguoBOSH, WMHPaKpacHOro, BUOUMOrO U YynbTpadnoneToBoro
N3ry4YeHnss PEHTIEeHOBCKUX Jydyen sBRsieTCA MarHuMTHou). lNMocTosiHHoe He 3aBucuMmoe OT
BPEMEHM 3fEeKTPOMarHUTHOE SIBMIEHME pacnagaetcsl Ha [ABa MOns: 3fekTpuyeckas wu
MarHutHad. MarHntHoe none sBnseTca ocobon opmMon  maTepuM CO  CBOMMM
KONMMYECTBEHHLIMWN XapakTepuctukamun. Bce BewecTtBa COCTOAT U3 3MEMEHTaPHbIX YacTul
(3nekTpoHOB, NPOTOHOB, HEUTPOHOB), KOTOPbLIE 00NagaT MarHUTHLIMU MOMEHTaMM.

EOVHMUBI MarHUTHbIX BENUYUH BOCMPOM3BOASATCA C MOMOLLBIO COOTBETCTBYHOLLMX
3TarnioHOB. Y Hac B CTpaHe MMEKTCS NepBUYHbIE 3TaNOHbl MarHUTHOM UHAYKUUKW, MarHUTHOro
noToKa N MarHUTHOrO MOMEHTA.

B kayecTtBe Mepbl MarHUTHOW WHAOYKUMM (HAnpsbkEHHOCTU MarHUTHOro Mnons)
NCMONb3YIT KaTyWKN CcneuuanbHOW KOHCTPYKLUMK, MO OOMOTKaM KOTOpbIX npoTekaeT
NOCTOSIHHbIN TOK, U MOCTOSIHHbIE MarHUTbI.

Mepa wmarHMTHOro noToka npeactaBnseT CcobOM KaTylwKy, COCTOSILLYK W3 OBYX
ranbBaHNWYECKN HEe CBSA3AaHHbIX MeXxay cobon OOMOTOK M BOCMPOU3BOASLLYK MarHUTHbIN
NoTOK, CUEnnsWmMnca ¢ ogHonm n3 obMOTOK, Korga no gpyron obmoTke npoTekaeT
ANeKTPUYECKNN TOK.
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MarHuTonsamepuTenbHble npeobpasoBaTtenu NPUHATO KnaccuduumpoBaTb N0 TPEM
OCHOBHbIM NPUHLUMNAM:

- M0 UCnonb3yeMoMy (OrU3n4eCKOMY SBMEHUNIO UITN 3PAEKTY;
- BuAy M3MepsieMblX napaMmeTpoB U BENUYUH;
- HasHaveHuto nnn obnactTam NpMMeHeHus.

MarHuTomsmepuTenbHbIn  NpUbop, Kak npaBwuo, COCTOMT U3 [OBYX 4actem -
n3mepuTenbHoOro npeobpasoBaTensa ana npeobpasoBaHMs MarHUTHOM BEMUYUHBI B BENUYNHY
WHoro Buaa, 6onee yoobGHYO ANA AanbHEWLWMX onepauui, U U3MepUTENbHOro yCTPOMCTBa
ANSA n3amepeHns BbIXOAHOW BENTMYUHBI U3MEPUTENBHOIO NpeobpasoBaTtens.

HanmeHoBaHWe MarHuTonamepuTenbHoro npubopa obbl4HO onpenenseTcs Ha3BaHUeM
eaVHNUbl PU3NYECKON BENUYMHBI, ONA U3MEpPeHWs KOTOPOW OH npefHasHayeH, a uHoraa
Takke HaMMeHOBaHMEM UCMOSNb3yeMOro B HEM MarHUTOM3MepPUTENBHOro NpeobpasoBaTens.

MHAayKumnoHHble npeobpasoBaTtenu

MHOyKuMOHHbIE npeobpasoBaTenn B KadeCTBE €CTECTBEHHOW BXOOHOW BENUYUHDI
MMEKT CKOPOCTb MEXaHMYecKoro mnepemMeLieHnss U MNo3TOMYy HemnocpeacTBEHHO MOryT
NPUMEHATBCA TONbKO B npubopax AnA WM3MEpPeHUs CKOPOCTU JMHEWHLIX WKW YrioBbIX

nepemeLLeHnn.

Bonpochl ans caMmonpoBepKu:
UTo M3MepsaoT MarHUTHbIE N3MeEpPEHNS?
C nomoLLbo Yero BOCNPOU3BOAATCA €ANHULbI MAarHUTHbLIX BEMUYNH?
YUTO Mcnonb3yloT B KAa4eCTBE MEPbl MAarHUTHON MHAYKUMN?
YUTto npeacraesnseT cobon mepa MarHUTHOro NoToka?
[Mepeuncnmte OCHOBHbIE NPUHLMIMbLI MarHUTON3MepUTENbHbIX Npeobpa3oBaTenen.

3 yero coctonT MarHMToM3MepuTenbHbIN NpUdop?

N oo kNN =

'Ae NpUMEeHSsIITCS MHOYKUMOHHBLIE Npeobpa3oBaTenun?
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Cnucok ncnonb3oBaHHbIX MCTOYHUKOB

Buabl UCTOYHMKOB

HanmeHoBaHue peKkoMeHayeMbIX yqe6|-|b|x n3gaHum

OCHOBHbIe

A.l'. CepreeB MeTtponorus. YuebHuk n npaktukym gns Cr1O. 3-e uag,,
nepepaboTaHHoe n gononHeHHoe. M: FOpanT, 2020

Pagkesuy A.M. MeTponorus, ctaHgaptTmsaumnsa n ceptudpukaums. YacTb
1.MeTponorusa. M.: KOpawt, 2020

PapgkeBny A.M. MeTponorus, ctaHgapTmnsaums n ceptudukaums. Yactb
2. CtaHpapTtusauusa. M.: FOpanTt, 2020

PapgkeBuy A.M. MeTponorus, ctaHgapTmnsaums n ceptudukaums. Yacrtb
3. Ceptudukaums. M.: KOpawt, 2020

HdononHuTtenbHble, 8 M.4. Kypc
nekyut rno yyebHol OucyursiuHe,
mMemodu4vecKue rnocobusi u
pekomeHOauuu Orisi 8bIrNOJIHEHUS
rnpakmu4ecKkux 3aHamuli u
camocmosimesibHbix pabom

1. NMupmy .M. «CraHgapTusaumns, METponiorms u nopTeepxaeHune
cooTBeTCTBMAY Y4ebHuk, 9-e n3g. M. KOpant. 2009, 312c.

2. MNog pen. Anekceea B.B. «Metponorusa, craHgapTtusaums,
ceptudukauma», YuebHuk, 3-e m3g. Mocksa W[ «Axkagemusa» 2010,
378c.

OnNeKTPOHHbIe
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4. N3patenbcTtBo «JlaHby, https://e.lanbook.com
5.0ONeKTPOHHO-6MGNMoTEeYHas cuctema
onbnmnoTeka oHNanmH»,https://www.biblioclub.ru
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UHTepHeT-pecypchbl
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