depepanbHoe areHTCTBO Mo pbiBONOBCTBY
BEFAP® ®I'bOY BO «KI'TY»
KanuHuHrpaackuin MOpcKon pbioonpoMbILLNEeHHbIN Konneax

YTBepxaato
Bpuvo 3amecTutens HavanbHMKa Konneagxa
no yyebHo-meTognyeckon paboTe

M.KO. HukuwimH

(=) [OKYMEHT MOANUCAH
= QNIEKTPOHHOW MOAMUCHIO

128D

c D171818C
Bnageneu: HAKULLMH M XA IOPBEBUY
[DeiicTeuTenen: ¢ 13.02.2026 Ao 09.05.2027

On.o7 METPOJIOInA, CTAHOAPTU3ALUUA U NOAOATBEPXAEHUE KAYECTBA
MeToanyeckoe nocobune AN BbIMOMHEHNA MPAKTUYECKU3 3aHATUI MO CneumnanbHOCTH

35.02.11 NMpombIiwneHHoOe pbIGOSIOBCTBO

MO-35 02 11-0M1.07.M3

PA3PABOTYUK ToyeHasa H.A.

SABEQYHOWWM/ OTOAENEHMEM  HukuwwmH H.1O.
o PABPABOTKU 2026




KMPK BIrAP® ®I'BOY BO «KI'TY»
MO-35 02 11-0r1.07.1M3

METPOJTIOIMMNA,CTAHOAPTUSALUNA N C.2/20

MOATBEPXOEHWNE KAYECTBA

CopepxaHue
Y=Y (S = 3
MMPaKTUUECKOE 3AHATUE N .. oo e e e e e e e e e e e e 5
[MTPAKTUUECKOE 3AHATUE NOQZ .. ... it e et e e e e e e e et e e e e e e e e e eeann s 9
[MPaKTUUECKOE 3AHATUE N3 .. ..o e e e e e e et e e e e e e e e e e e e e e e eeanans 13
[MPaKTUUECKOE 3AHATUE N4 ... oot e e e e e e e e e e e e eaaans 15
MMPaKTUUECKOE 3AHATUE NS ... e e e e e e e e e eaaans 18
CNNCOK MCNOSTb30BAHHDBIX MCTOUHUKOB.......ceeeeiiitiiiaeeeeeeeeeeesnnnnaaeeeeeeeeeessnnnnaaaaeeeeeeensnnnnaeeeeeees 20

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



KMPK BIrAP® ®I'BOY BO «KI'TY»

MO-35 02 11-0r1.07.1M3
METPONOIMA,CTAHOAPTU3AUNA U

NOOTBEPYKAEHME KAYECTBA C.3/20

BBepneHue

MeTognyeckme ykasaHusi MO BbIMOSTHEHUIO MPaKTUYECKUX 3aHATUA COCTaBneHbl B
cooTBeTCcTBUM C paboyen nporpammon Or.07 METPONOIMNA, CTAHOAPTU3AUMA U
NMOOTBEPXOEHNE KAYECTBA.

Llenb n3ydeHna OUCUMNNNHBI COCTOUT B OCBOEHUN OCHOBHbLIX Hay4HO-MPaKTUYEeCKUX
3HaHUW B obnacTn cTaHgapTu3auMmM W MeTpororum , HeobxoouMMbIX ONs pelleHnsa 3agad
obecnevyeHnss eguMHCTBA WU3MEPEHUA W KOHTPOMS  KadecTBa  npoaykuum  (ycnyr);
METPOSIOrMYECKOro M1 HOpMaTUBHOro obecnedeHnss pa3paboTkn, NPON3BOACTBA, MCMbITAHWUNA,
aKkcnnyatauMmM M yTunusauuMuM  NpoaykumMn, MNaHMpoBaHUS W BbIMOMHEHUA paboT no
cTaHgapTM3aumMm u cepTudukaumMm npoaykuum W npoueccoB pas3paboTkm u BHeApeHUs
AOKYMEHTOB W npouedyp CUCTEM  BHYTPEHHEro HOPMAaTMBHOIO  perynupoBaHus U
MeHe)KMEeHTa KavecTsa.

B pesynbTaTe BbINOMHEHUA NpaKTUYECKUX 3agaHuir y oby4arowierocss (oopMUpyoTcs
3NeMEeHTbI CreayLmnx KOMNeTEHLUNIA:

lNpogbeccuoHaribHbIe

MK 1.1 YnpaensaTtb pbibonpoMbICIIOBLIMU MalMHaMK, iebeakamm pasnnyHbiX CUCTEM.

MK 3.2 lMpumeHeHne TexXHUYECKOW [OOKyMeHTauuu Mpu U3rOTOBNEHUM U PEMOHTE
OpYyAn NPOMBbILLIIEHHOIO PbI6ONOBCTBA.

MK 3.6 OcywecTtBnaTb TexHonormyeckoe obecrneyeHMe npoLeccoB NPOM3BOACTBA U
peMoHTa opyanin obblun (BbifloBa) BOAHbLIX BUOMOrMYECKNX pecypcoB.

Llenbio npoBedeHUs1 MpakTUYEeCKUX 3aHATUM 4ABNAeTCs 3akpensieHue ydalmmucs
TeopeTU4eCcKNX 3HaHUM N NPUodpeTeHnsa NPakTUYECKNX HaBbLIKOB B 061acTn ctaHaapTu3auuu,
METPOSIorMmM 1 ceptTudnkaunm, HeobXxoanMbIX ANA OCBOEHUSI OCHOBHbIX 3aKOHOA4ATENbHbIX
aKTOB HOPMAaTMBHbIX JOKYMEHTOB; U3BMEPEHUIN U KOHTPOMS KadecTBa NpoayKumm (ycnyr).

Mepepn npoBegeHNEM MPAKTUYECKMUX 3aHATUM yHalLUMecs AOSMKHbI ObITb O3HAKOMSEHbI C
Lenblo 3aHATUNA, codepXaHMeM U nocnenoBaTenbHOCTLIO NpoBeaeHns paboThbl, n3yyaemMbiM
Martepuarom.

[Mocne BbLINOMHEHUST NPAKTUYECKOro 3aHATUS  yyawuMuUcs CcOarwTcs  OTYETbl O

BbINMOJTHEHUN pa60TbI.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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NMOATBEP>XXOEHME KAYECTBA
Mepe4vyeHb NPaKTUYECKUX 3aHATUMN

Ne lNMpakTnyeckoe 3aHATHE Kon-Bo

n/n yacoB

1 | OcHOBHbIe 3aKOHOLaTENbHbIE aKTbl U HOPMATMBHbIE LOKYMEHTHI B 0611acTu 6

6Ge3onacHOCTM NpoayKuum, NPOLEeCCOoB U yCnyr

2 | ONEeKTPOHHbIE aHaNoOroBble M3MepUTENbHbIE NPUOOPLI 6

3 | Undposbie nameputenbHble yCTPONCTBa 6

4 | 'amepeHne aneKTpnu4ecKkux BennimH 6

5 | MeToabl u cpeacTea N3MEPEHUS MarHUTHbIX BENTUYNH 6
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
NOBbIWEHUA KayecTBa

MpakTuyeckoe 3aHaATMe Ne1 OcHOBHbIe 3aKOHOAATesNbHbIE aKTbl U HOPMaTUBHbIE
AOKYMEeHTbl B o6nactn 6e3onacHoCT NpoAyKLMU, NPoLEeccoB 1 ycnyr

Llenb 3aHaTusA:

M3y4nTb OCHOBHbIE 3aKOHOAATENbHbIE aKTbl U HOPMATUBHbBIE JOKYMEHTHI.
Ucnonb3yemble UCTOYHUKMU: [1.€.364-373]

MopsAaoK BbINONIHEHUA paboThblI:

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

2. PaccmoTpeTb npeanoxeHHble npenogaBaTeneM 3akoHodaTenbHble akTbl W
HOPMaTUBHbI AOKYMEHTbI.

3. OTBeTUTb Ha KOHTPOJSbHbIE BOMPOCHI.

TeopeTnyeckas 4yacTb:

MaBHbIM B codepXXaHUM [OOKYMEHTOB MO MNPM3HaHUIO COOTBETCTBUS MNpPOAYKUMN
TpeboBaHNAM TEXHUYECKUX PEernamMeHTOB SBMNSAKTCHA MOKa3aTenn XapakTepUCTUK KadyecTsa
npoaykuuun, nogTeepXxgaemble Npu cepTUUKaUMOHHBIX McnbiTaHuax. Ocoboro BHUMaHUS
3aCnyXuBalT XapakTEePUCTUKW, NPEeACTaBNAlOWMNE OMACHOCTb ANS KWU3HM, 300POBbSA U
nmMyulectsa notTpebutenen nnu yrposy Ansd oKpyxatoLlen cpeabl.

K OCHOBHbIM 3akoHOOATENbHbIM akTam M HOpMaTUBHLIM [OOKyMeHTaM B obnactu
6esonacHOCTM NpPoAYKLMMK, NPOLLECCOB, paboT M YCryr MOXHO OTHECTH:

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

- 3akoH Poccuiickon ®egepauunm “O oxpaHe okpyxatLien npupoaHon cpeapl’;

- 3akoH PO “O caHuTapHO-anngeMmnonormyeckom 6rnarononyymm HaceneHms’;

- Cucremy ctanHgapTtoB 6e3onacHOCTU TpyAa;

- CaHuTapHble NpaBuna, HOPMbl U TMITMEHNYECKNE HOPMATUBBI;

- PykoBogctBo MUCO/M3K 7 “TpeboBaHus K cTaHgapTaMm nNpUMEHsieMbiM MNpw
cepTudukauum nsgenuns’;

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

Ge3onacHOCTM Npu NOAroTOBKE CTaHAApPTOB”;

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
BGes3onacHoOCTM NpoayKumn, nognexaiune ceptudmkaumnmn’;

- P 50-601-38-93 “PekomeHgaumn. Bbibop K ycTaHOBNEHWE B HOPMAaTMBHbIX
AOKyMeHTax TpeboBaHWA, HamnpaBreHHbIX Ha obecnedeHne ©6e30MacHOCTM MPOAYKUMK,
npoueccos, paboT u ycnyr ANs XU3HWU U 300pOBbS MOTpebuTenemn, oxpaHbl OKpyXatoLlewn
cpedbl WM nNpedoTBpalleHne Bpefa MMYLWECTBY rpaxgaH W KOHTPONMpyembiX Mpu
cepTudukaumnu.

TpeboBaHua 6e3onacHOCTU AOMKHbI obecnevnBaTb YCTPaAHEHWE WNN OrpaHuYeHue
ONacHbIX M BpeOHbIX BO3AENCTBUA Ha MOTPeOMTEns W OKpyXawLlyl cpedy Tex BuOOB
npoaykuuun, npoueccoB, paboT v ycnyr, koTopble obriagaloT BHYTPEHHUMWU WCTOYHWKaMM
ONacHOCTEN WUSIM CMOCOBHbLI CTaTb WMCTOYHMKOM OMACHOCTM MNOA4 BO3OENUCTBUMEM BHELUHUM
hakTOpOM.

K ob6bektam BO3AENCTBMSI MOryT ObiTb OTHECEHbI XWU3Hb, 340POBbE, WMYLLECTBO U
3areMeHTbl OKpYyXalLen cpedbl: aTMocdepa, 3eMnd, Heapa, PacTUTENbHOCTb, KUBOTHbLIN
Mup.

K cpeactBam, obecneunsaroLwmm 6e3onacHocTb NpoayKumm (npoueccos, paboT, ycryr)
Ana notpebutens u okpyxawwen cpeabl, OTHOCATCA KaK cneunanbHO W3roToBMsiEMble
(aBTOHOMHbIE MNN BCTPOEHHbIE) CPeaCcTBa, Tak U AOMOMHUTENbHbIE CUCTEMbI, U YCTPOWCTBA,
NnocpeacTBOM KOTOpbIX Apyrme e€ cBoncTBa (PyHKUMOHAnNbHas NpUrogHoOCTb, HAOEXHOCTb,
TEXHOSMOMMYHOCTb) HAaX0AATCA B A4OMYCTUBHBIX MO YCroBUAM 6e30nacHOCTM Npeaernos.

TpeboBaHus, ycTaHaBNMBaeMble B HOPMATUBHbLIX JOKYMEHTaX, KOHTPONMpyemble npwm
cepTudukaumm 1 HanpaefeHHble Ha obecneyeHne 6e30MacHOCTU NPOAYKLMMU, NPOLLECCOB,
paboT n ycnyr Ons Xu3HM M 300poBbs NoTpebuTenen, oxpaHbl OKpyXatolwien cpedbl u
npegoTBpalleHne Bpeda WMYLECTBY rpaxaaH 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 [OEATENbHOCTU HEe3aBMCUMO OT ((OopMbl COBCTBEHHOCTM, a TaKke
obLecTBEHHbIMU 0O BbEANHEHNAMMN.

3akoH onpegensieTr Mepbl roCy4apCTBEHHOW 3aluMTbl MHTEPECOB MoTpebuTtenen u
rocygapctea 4epe3 TpeboBaHus, npasuna, HOPMbl, BHOCMMblE B TOCYyAApPCTBEHHbIE
cTaHAdapTbl Npu Ux paspaboTke, U rocygapCTBEHHbIA KOHTPOIb BbIMNOMHEHUS 06s3aTenbHbIX
TpeboBaHUN CTaH4APTOB MPU UX MPUMEHEHUN.

CywHocTb ctaHgaptTmsaumn B P® 3aKOH TOMKyeT Kak AeATeNlbHOCTb, HanpaBSiEHHYHO
Ha onpedeneHne HopMm, npaeun, TpeboBaHUN, XapakTEPUCTUK, KOTOPble OOSDKHbI
obecneunmBatb ©e30nMacHOCTb NpoAyKUMKW, paboT UM YyCnyr, WX TEXHUYECKYID WU
WH(POPMALNOHHYIO COBMECTUMOCTb, B3aMMO3aMeEHSEMOCTb, KayecTBO Npoaykumu (ycrnyr) B
COOTBETCTBUN C JOCTMXKEHUSMU HayYHO-TEXHMYECKoro nporpecca. Hopmbl n TpeboBaHus
CTaHOapTOB MOryT OTHOCUTbCA Takke K 6e30nacHOCTUM XO3SIMCTBEHHbIX OOBLEKTOB B
Yype3Bbl4arHbIX CUTyauusax (HanpMmep, NPUPOAHbLIE U TEXHOTEHHbIE KaTacTpodbl).

OcHoBononaratwowme ctaHgapTbl focygapcTBeHHOM cucTembl ctaHgapTtusaumm (FCC).
B cooteBetctBUM c¢ 3akoHom "O crangapTtusaumn” B PO pencrtByeT [ocygapcTBeHHas
cuctemMa  cTaHgaptmsauuun.  Metogonorudeckue — BOMPOCbI  ee  opraHu3aumMm U
PYHKUMOHUPOBAHUSA  U3NOXEHbI B KOMMSIEKCE roCydapCTBEHHbIX OCHOBOMOMAratLwmx
ctaHgapToB "l'ocygapcTBeHHas cuctema ctaHgaptusaumm Poccuickon depepauumn”, HoBas

pefakumsi KoToporo BeegeHa B gencrtemne ¢ 1 anpens 1994 r. [laHHbIN KOMNAEKC BKNOYaeT

OOKYMEHTbI:

1 FOCT P 1.0-92 "TocypnapcTBeHHast cuctema crtaHgaptmusaumm Poccuiickon ®epepaumn. OCHOBHble
nonoxeHma";

2 FOCT P 1.2-92 "TocypapcTBeHHas cucTema ctaHgaptu3daumm Poccuiickon ®epgepaumun. Nopagok
pa3paboTku FocyaapcTBEHHbIX CTaHa4apTOB";

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

oTpacnewn, CTaHgapTbl MPeanpuUATUN, HayYHO-TEXHUYECKUX, WHXEHEPHbIX 0Owects W  Opyrux
0buecTBeHHbIX 00beanHeHun. Obuime nonoxeHma";

4 FOCT P 1.5-92 "TocypapcTBeHHas cucTema craHgaptusauumn Poccunckon depepaumm. O6wwme
TpeboBaHMs K MOCTPOEHMIO, UTTOXEHUIO, OCPOPMIEHNIO 1 COAEPXKaHMIO CTaHAApPTOB";

5 MP 50.1.001-93 "MpaBurna cornacoBaHus N yTBEPXAEHUS TEXHUYECKUX YCrOoBUR".

HopmamueHbili OOKyMEHT - 3TO AOKYMEHT, yCTaHaBnueawLwmi npaswuna, obwme
NPUHLUMMBLI NN XapaKTEPUCTUKK, Kacarowmeca onpeaeneHHbiX BUO0OB AeATENbHOCTU UNKU KX
pes3ynbTaToB M OOCTYMHbIA LWMPOKOMY Kpyry notpebutenen. Ynotpebnsetca B JOKYMEHTE:

CHwuIM 10 01 94 Cnctema HOpMaTUBHbBIX JOKYMEHTOB.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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B npouecce craHgoapTusauuu BblpabaTbiBalOTCA HOPMbI, Npasuna, TpeboBaHus,
XapaKTepUCTMKK, Kacawowmecss obbekTa cTaHgapTusaumm, KoTopble oopMnsaTca B BuAe
HOPMATUBHOrO [JOKymMeHTa. PaccMOoTpuMM pasHOBMAHOCTM HOPMATUBHbBIX OOKYMEHTOB,
KoTopble pekomeHaywTca pykoBogctBom 2  WCO/M3K, a Takke npuHATble B
rocygapctBeHHon cucteme crtaHgaptmsauumn PO. PykosoactBo MCO/MBK pekomeHayer:
CTaHAapTbl, AOKYMEHTbl TEXHUYECKMX YCMOBUW, CBOAbI NpaBusl, perfiaMeHTbl (TEXHU4Yeckue
pernamMeHThl).

CmaHOapm — 3TO HOPMaTUBHbIN LOKYMEHT, pa3paboTaHHbI Ha OCHOBE KOHCEHCyca,
YTBEPXAEHHbIN MPU3HAHHBIM OpPraHoOM, HanpaBfeHHbIN Ha [OOCTMXKEHME ONTUMarbHOM
CTeneHn ynopsaodeHns B onpegeneHHon obnactu. B ctaHgapTe ycTaHaBnmBaroTca Ans
BCEOOLLEr0 N MHOIOKPATHOIO MCMOMb30BaHUA ObLMe MPUHLMNLI, NpaBunia, XapakTepucTuku,
KacaroLmecs pasnuyHbiX BUAOB AEATENbHOCTU UK Ux pesynbTtaTtoB. CTaHgapT 4OMKEH ObiTb
OCHOBaH Ha 0000l EeHHbIX pe3yrbTaTax Hay4HbIX UCCIEAOBaHUN, TEXHUYECKUX JOCTUMKEHUN 1
NPaKTMYECKOro onbITa, Toraa ero UCnofib3oBaHne NpUHeceT ONTUMAarnbHYO BbIrogy.

CraHpaptbl  ObiBalOT  MeXAyHapOOHbIMM,  PernoHarnbHbIMK,  HaUWOHANbHbLIMU,
agMWHUCTPATUBHO-TEPPUTOPUATbHBIMMU. OHu NpUHUMaOTCA COOTBETCTBEHHO
MEeXAyHapOOHbIMW, PEernoHanbHbIMW, HaUMOHaNbHbIMW, TEPPUTOPMANbHBIMW OpraHamu no
cTaHgapTusauuu. Bce aTu kaTeropum CTaHOapTOB NpeadHasHayeHbl ANfS LWMPOKOro Kpyra
notpebutenen. o cywecTByOWMM HOpMaM CTaHO4apTU3auun CTaHOapTbl NEePUOAMYECKU
nepecmaTpuBalTCa AN BHECEHUSI U3MEHEHUN, 4YTObbl Mx TpeboBaHMs COOTBETCTBOBaNMU
YPOBHIO Hay4YHO-TEXHMYECKOro nporpecca, wnu, cornacHo TtepmuHonorun WCO/M3K,
CTaHOapTbl OOMKHblI  NpeactaBnaATb  cobon  "MpU3HAHHbIE  TEXHMYECKMe npasuna'.
HopmaTnBHbLIN JOKYMEHT, B TOM 4YMUCre M CTaHAapT, CYMTaAeTCs NPU3HAHHbIM TEXHUYECKUM
npaBusioM, ecnn OH paspaboTaH B COTPYAHWYECTBE C 3aMHTEPECOBaHHLIMW CTOPOHaMMU
nyTeM KOHCYNbTauUUN U HA OCHOBE KOHCEHCYCa.

PeenameHm — 3TO OOKYMEHT, B KOTOPOM cofepxaTcs obssatenbHble MnpaBoBble
HopMbl. NpUHUMaeT pernameHT opraH BriacTu, a He opraH nNo ctaHgapTM3auuu, Kak B criyyae
APYrMX HOPMATMBHbIX [AOKYMEHTOB. PasHOBMOHOCTb pernamMeHToB — TeXHUYECKUM
pernameHT — COAEPXUT TeXHMYEecKne TpeboBaHusa K 06bekTy ctaHgaptTusauun. OHM MoryT
ObITb NpeacTaBneHbl HEMOCPEACTBEHHO B CAMOM 3TOM JOKyMeHTe NMbOo nyTemM CCbIfIKM Ha

APYrol HopMaTUBHbIA JOKYMEHT (CTaHAapT, AOKYMEHT TEXHUYECKMX YCIOBMI, CBOA NpaBun).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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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 KOHTPOSsi UM MpOBEpPOK COOTBETCTBUA MpOAyKTa
(ycnyrn, npouecca) TpeboBaHuAM pernameHTa.

HopmaTuBHblE JOKYMEHTbI NO cTaHgapTusauun B P® yctaHoBneHbl 3akoHom P® "O
ctaHgapTtusaumn”. K HuUM otHocaTcs: TocygapcTBeHHble cTaHaapTbl Poccuinckon ®eagepauunn
(TOCT P); npumeHsiemMble B COOTBETCTBUM C MPaBOBbIMM HOPMaMu MeXAyHapoaHble,
pervoHarnbHble CTaHAapThl, @ Takke npasuna, HOPMbl U pekoMeHZaumMn No ctaHgapTu3aumm;
obuiepoccuinckne KnaccuukaTopbl TEXHUKO-I9KOHOMMYECKOM WHOPMauUuKn; CcTaHO4apThl
oTpacnew; cTaHAapTbl MpPeanpusaTU; CTaHgapTbl  HAYYHO-TEXHUYECKUX, WUHXEHEPHbIX
obLecTs.

TexHudeckne ycrosusa (TY) paspabatbiBaloT npegnpuaTus u  gpyrme cybbekTbl
XO35IMCTBEHHON AeATEeNbHOCTM B TOM Criyyae, Korga ctaHgapT co3jaBaTbh HelenecoobpasHo.

O6bekToM TY MOXeT 6bITb NPOAYKLMS Pa30BOM NOCTABKM, BbiNyckaemasi ManbiMy NapTUsSMK.

Bonpochkl 4na camonpoBepKu:
YUTto obecneumBatoT TpeboBaHus 6eszonacHoOCTN?
UT0 oTHOCUTCA K 0OBbEeKTam BO3aencTBma?
Kakune GbiBatoT cpeacrtea obecneumnsarowme 6€3o0nacHOCTb NPoAyKUuMn?
MpuBecTu onpeaeneHne 3akoHoAATENbHOMo akTa.
UTto ycTaHaBnMBaeT HOPMaTUBHbLIA AOKYMEHT?
MpuBecTn onpeneneHme HoOpMaTMBHOIO JOKYMEHTa.

Kakune ObiBatoT cTaHgapThbl?

© N o g bk wbd =

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

Paszpen 3. CopepxatenbHble acnekTbl CTaHAapTusauuu, cepTudukauumm wu
MeTposiorum

MpakTuyeckoe 3aHATME Ne2 OJOnekTPOHHble aHanoroBble W3MepUTesNbHbIe
nprubopbl

Ucnonb3syemble UCTOYHUKN: [2.C.133-146]

Uenb 3aHaTHA:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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O3HakoMUTbCS C ANEKTPOHHbIMW aHarioroBbiMn N3amMepuUTESIbHbIMU npm6opaMV|.

Mopsapok BbINONHEHUA paboThbl:
1. O3HAKOMUTLCS C TEOPETUYECKOMN YaCTbIO U NUTEpPaTypPON.
2. PaccmoTpeTb npeanoXeHHble npenogasaTenien  3MeKTPOHHble  aHanorosble
n3mepuTenbHblie NpUdopsl.

3. OTBeTuUTb Ha KOHTPOJ1bHbIE BOMPOCHI.

TeopeTnyeckas 4yacTb:

ONEKTPOHHbIE  aHanoroBble  u3MepuTenbHble npubopbl M nNpeobpasoBaTtenu
npeacrasnsaoT cobon Takme cpeactsa U3MEpeHun, B KOTOPbIX NpeobpasoBaHWe curHanos
n3mMepuTenbHON MHEOPMaUUM OCYLLECTBSETCA C MOMOLLBID aHarnoroBbIX 3MEeKTPOHHbIX
YCTPOUCTB. BbIXOQHOM CUrHam B 9NEKTPOHHbIX aHasoroBbIX CpeacTBax M3MepeHuin aBnseTca
HenpepbIBHON pyHKLUMEN N3MEPSEMON BENUYUHLI. [NpuMeHeHne 3NeKTPOHHbIX YCTPONCTB B
cpencTBax uamepeHuin obycrosneHo, B NepBylo oyepeab, BO3MOXHOCTLIO MOBLILWEHNSA psaa
BaXXHbIX METPOSIOrMYECKUX N OPYrMX (PYHKUMOHANbHbIX XapakTepUCTUK CpeacTB U3MepPEHUN.

Hanbonee  BaXHbIMW  METPOMOrMYECKUMU  XapaKTEPUCTUKAMU  SNEKTPOHHbIX
aHanoroBbIX M3MepPUTENbHbIX NPUOOPOB ABNAOTCA: BbICOKAs YyBCTBUTENbHOCTb, LUMPOKMUN
AnanasoH U3MepeHuin, OTHOCUTENBbHO Manas notpebnsemas MOWHOCTb OT U3MEepUTENbHOM
uenu, LWMPOKUIA YaCTOTHbIN AMana3oH n3mepsemMblX BENUYMH.

Cpeon nokasbiBalWMX CPenctB u3amepeHun (NnpubopoB) B HacCTosilLee BpeMS
LUMPOKOE MNPU3HAHME TMOMYYMnM Takue OFIeKTPOHHblE W3MepUTEnbHble NPUbopbl, Kak
3MEKTPOHHO-Iy4eBble ocumnnorpadbl, 3NEKTPOHHbIE BONbTMETPbLI, OMMETPbLI, aHanM3aTopbl
cnekTpa v gpyrue.

Mo cBoeMy HasHa4yeHUK W NpUHUMNY OencTBust Hambonee pacnpoCTpaHEHHbIE
BONIbTMETPbI MOAPA3OENsATCA Ha BONbTMETPbI MOCTOSIHHOrO TOKa, MNEPEMEHHOro TOKa,
YHUBEpCarnbHble N CENEKTUBHbIE.

U3mepumernbHbIl npubop - cpencTBo U3MEPEHU, NpeaHasHa4YeHHoe Ansi NOonyyYeHus
3Ha4YeHun un3MepseMon (U3NYECKON BeNUYMHbI B YCTAHOBIIEHHOM [uanasoHe. YacTto
n3mMepuTenibHbIM NpMGOPOM Ha3sbIBalOT CPeacTBO U3MEPEHUA Ons BblpaboTkMm curHana
n3mepuTenbHOM MHgopmauum B opme, OOCTYNHOW ONsi HEMOCPEACTBEHHOrO BOCMPUATUS

onepartopa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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ONeKmMpOHHbIE 80/IbMMEMPAHI.

ONEeKTPOHHLIM BOSIbTMETPOM HasblBaeTcs Npubop, NoKasaHUA KOTOPOro BbI3bIBAKOTCH
TOKOM 3MEKTPOHHbIX NPUOOPOB, T.€. IHEPTrMEN UCTOYHMKA NMTaHUA BonbTMeTpa. Namepsiemoe
HanpsbKeHue ynpasnsieT TOKOM 3MEeKTPOHHbIX nNpubopos, Grarogaps 4Yemy BXOL4HOE COmnpo-
TUBIIEHNE ONEKTPOHHbIX BOMbTMETPOB [JOCTUraeT BecbMa O0MbLIMX 3HAYEHUA U OHU
AonycKalT 3HaYnTeNbHblE Neperpysku. ONeKTPOHHbIE BONbTMETPLI AENATCA Ha aHanorosble
N OUCKPETHbIE.

B aHanoroBbix BONMbTMETpAx W3MepsemMoe HanpsbkeHne npeobpasyetca B
nponopuMoHanbHoOe 3HayYeHWe MOCTOSHHOIO TOKa, M3MepseMOoe MarHUTOINEKTPUYECKNM
MUKpOaMNepMeTpOM, LWKana KOTOpPOro rpagyvpyetca B eauHuuax HanpsbkeHus (BOnbTbl,
MUNNNBOMbTbI, MWUKPOBOSbTHI). B  OUCKPETHbIX BONbTMETpax Wu3MepsemMoe HanpsikeHue
nogsepraetca psagy npeobpasoBaHun, B pesynbTaTe KOTOPbIX aHanorosad wuamMepsiemas
BeNnYnHa npeobpasyetrcs B OUCKPETHbIN CUrHas, 3HadYeHwe KOTOpOoro oTtobpaxaeTcss Ha
WHONKATOPHOM YCTPOWUCTBE B BUAE CBETALLMXCA LMNP.

AHanoroBble W OUCKPETHble BOMbTMETPbl YacTO Ha3blBalOT CTPESlIoOYHbIMU 1
UMGPOBLIMA  COOTBETCTBEHHO. [0 poay TOKa ONEeKTPOHHble BOSMbTMETPbl AENATCs Ha
BOSNIbTMETPbI MOCTOAHHOIO HanpsKeHUsl, MEPEMEHHOro HanpsbkeHusl, YHuMBepcarbHble WU
nMmnynbcHble. Kpome Toro, MMetTcsa BONbTMETPbI C YaCTOTHO-n3bupaTensHbIMM CBONCTBaAMM
— cenektusBHble. lNMpy pa3paboTke 3NEKTPOHHbIX BOMbTMETPOB Y4MThLIBAOTCA cregyolime
OCHOBHble TexHuyeckme TpeboBaHUA: BbICOKAs YyBCTBUTEMbHOCTb; LWMPOKME npeaensl
N3MEpPAEMOro HamnpshkeHusl; LMPOKMMA Auana3oH pabounx 4acTtoT;, 60nbloe BXOAHOE
COMpOTUBIIEHNE U Manasi BXogHas €MKOCTb; Maras norpeLlHoCTb; U3BeCTHas 3aBUCUMOCTb
nokasaHum oT (POpMbl KPMBOW M3MEPSIEMOro HanpsbkeHus. [lepeyncrneHHble TpeboBaHus
Henb3s yOoBreTBOPUTbL B O4HOM npubope, NO3TOMY BbINMYCKAOTCA BOMbTMETPbI C pasHbIMU
CTPYKTYPHbIMU CxeMaMun. BonbTMeTpbl NepeMeHHOro HanpsXKeHus:.

ONEKTPOHHLIN BOSNbTMETP MEPEMEHHOro HanpskeHusi COCTOUT M3 npeobpasoBaTens
NnepeMeHHOro HarnpsbkeHUs B MOCTOSHHOE, YCUnuTens W MarHUTOSMEKTPUYECKoro
nHOuMKaTopa.

ONeKmpOHHbIU oMmemp.

ONEKTPOHHbIM OMMETPOM Ha3blBaeTCs N3MepuUTenbHbIv npnbop

cneunanm3npoBaHHOro Ha3Ha4deHwuA, I'Ipe,D,Ha3Ha‘-IeHHbII7I an4a onpeageneHna conpotuBIiiEHUA

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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3MEeKTPMYECKOro Toka. Tak kak conpoTuereHue Bolpaxaetcs B Omax (Om), To un npubop, ero
N3MepPSAILLNIA NONyYNN Ha3BaHMe oMMeTpa.

OmmeTp — 310 npmbop HenocpeacTBeHHoro otcyeta. Ero ocHoBHast byHKums —
onpegeneHne akTMBHbIX COMPOTMBIIEHUI 3NEeKTpuyeckoro Toka. Kak npaBuno, ommeTp
npeobpasyeT nepeMeHHbI TOK B MOCTOSAHHbIA 1 NPON3BOAUT namepeHns. OgHako HeKoTopble
MoZenn MoryT MU3MepsiTb CONPOTUBMIEHWE HEMOCPEACTBEHHO MepeMeHHOro Toka, 6e3 ero
npeobpasoBaHus.

ONEKTPOHHO-Ny4eBOWN ocuunnorpad — 310 nNpubop Ana HabnwaeHns n n3amepeHns
napameTpoB 3MEKTPUYECKUX CUTHANOB, UCMOSMb3YIOLWMIA OTKIIOHEHNE OAHOIrO UIM HECKOSbKUX
9NEKTPOHHbIX NyYen Ang nonyyeHnsa n3obpakeHns MrHOBEHHbIX 3HA4YeHU PYHKLMOHANbHbIX
3aBUCMMOCTEN NEPEMEHHbIX BESTIMYMH, OOHON U3 KOTOPbIX 06bIMHO sBnseTca Bpems. Cpeaun
AMEKTPOHHbLIX  nNpubopoB  ocuunnorpad Haubonee yHuBepcanbHbli  npubop  Ans
nccnenoBaHns ANEKTPUYECKMX CUrHanoB, nNpu pabote ¢ KOTOpbIM MccrneaoBaTtesnb nony4vaer
MHopMauunio o6 INEeKTpMYECKMX Mpoueccax B Hambonee KOMMakTHOM W ynobHow Onsa
BoCnpuATUS cbopme.

Ocuunnorpad LWNPOKO NPUMEHSIETCA ANA WU3MEPEHUN 3JNEeKTPUYECKUX W  ApYyrux
U3NYECKMX BESTMYNH, KOTOPbIE MOTYT ObiTb NpeobpasoBaHbl B HANPSPKEHMSA 3NEKTPUYECKOro
curHana. Hambonee 4vacto ocuwmnnorpad ucnonb3yeTcs ANns M3MepeHust U uccnenoBaHus
3NEKTPUYECKNX CUTHArOB, MOSABASAIOLWMXCA MPU U3YYEHUN NEPEXOOHbIX U YCTAHOBMBLUNXCS

PEXNMOB B INTEKTPUHECKNX N SNMEKTPOHHbIX Lienax.

Bonpocbl Ana camonpoBepKu:

1. YTO0 npeacTaBnaoT cobOM ANEKTPOHHLIE aHaNoOroBble N3MepUTENbHbIE NPMBOpbLI?

2. Kakne  Hambonee  BaXHble  XapaKTEPUCTUKM  JNEKTPOHHbLIX  aHaroroBbIiX
namepuTesnbHbIX Nnpubopos?

3. lMNepeuncnute Hanbonee pacnpocTpaHEHHbIE BONbTMETPbI.

4. OnpeperneHune aneKkTPOHHOro BOfbTMETPA.

5. MNepeuncnutb  TexHunyeckme  TpeboBaHMs nNpu  pas3paboTke  3ANEKTPOHHbIX
BONIbTMETPOB.

6. MNpuBectn onpegeneHuss 3MEKTPOHHOrO OMMETpa W 3NEKTPOHHO-ITy4eBOro
ocuunnorpada.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[poeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx



KMPK BIrAP® ®I'BOY BO «KI'TY»
MO-35 02 11-0r1.07.1M3

METPONOIMA,CTAHOAPTU3AUNA U

NOATBEPXKAEHVE KAYECTBA C.13/20

7. Kak npumeHsieTcs U rge NCcnosb3yeTcs 3NeKTPOHHO-Ny4YeBor ocuunnorpady?

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

Llenb 3aHATHA:

PaccmoTtpeTb umdpoBble U3MepUTESIbHbIE YCTPOUCTBA.

Mopsaaok BbINONMHEHUA paboThbl:
1. O3HAKOMUTLCS C TEOPETUYECKOMN YaCTbIO U NUTEPaTYpPON.
2. PaccmoTpeTb npeasniokeHHble npenogasaTtesien  UN@poBble  U3MepUTESbHbIe
yCTpOMnCTBa.

3. OTBeTuTb Ha KOHTpPOJ1bHbIE BOMPOCHI.

TeopeTnyeckas 4yacTb:

Lndposble unameputenoHole  yctpouctea (LUMY) - cpeaoctBa  mamepenHun,
aBTOMaTU4eCckn BblpabaTbiBaloWMe curHasnbl M3MepuTenbHOM WHpopmMaunmm B LMEPOBOK
dopme (B Buae koga). lNpeacrtasneHve pesynbtaTta B LmMcpoBon opme NO3BONAET peLlmnTb
npobnemy onpegeneHns pesynbTata nNpu  CYMTbIBAHMM MOKA3aHWA, YTO CHWXaeT
CyObEKTMBHbIE MOrPELUHOCTU U yCKopsieT npouecc namepenus. OgHum m3 goctomHets LAY
aBnseTcda 1o, 4Yto cbop, nepegadva, xpaHeHne, obpaboTka BONbLUMX MACCUBOB NOSTy4YaemMomu
N3MepUTENbHON WHGOPMaUUM MOTYT OCYLLECTBIIATLCS C MCMNOSIb30BAHMEM COBPEMEHHbIX
KOMMbIOTEPHbIX TEXHOMOIMMN.

Mo HasHaveHuto LINY MOXHO pasgenntb Ha undpoBble M3MepuTenbHble Npubopsbl
(L) n ananoro-undposble NpeobpasoBaTenu.

B ocHoBy pabotbl LY nonoxeH npuHUMN aHanoro-umgpoBoro npeobpasoBaHus,
3aKnYanWmnmnca B nNpeacTaBfieHUM 3Ha4YeHU aHanoroBou U3MepsieMOW BeNUYUHbI B
hUKCMpoBaHHbIE MOMEHTbLI BDEMEHU C COOTBETCTBYHOLLEN KOOOBOW KOMOUHaUMEN (YNCITOM).

LindpoBoe wnameputernbHoe YCTPOUCTBO — 3TO CPeACTBO M3MEPEHUW, B KOTOPOM
3HayeHne uamepsaemMon U3NYECKON BESNIMYMHBI aBTOMATUYECKM NpeacTtaBngeTcs B BuAae

yucna, MHOMUMPYEMOro Ha UMEPOBOM OTCYETHOM YCTPOWCTBE, UMM B BUAE COBOKYMHOCTW

LIoKymeHm yripaensiemcs npogpaMMHbIMU cpedcmeamu 1C: Komneox
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ANCKPETHbIX curHanos — koga LY nogpasnenstoT Ha umMdpoBbie namepuTtenbHble Npubopsbl
N uMdpoBLIE M3MepPUTENbHbIE Npeobpa3oBaTtenu.

Lincpposble nameputenbHbole Npubopbl SBAAIOTCA aBTOHOMHbIMW YCTPOWCTBaMMu, B
KOTOPbIX 3Ha4YeHNe U3MepAeMOn BESTIMYUHBLI aBTOMATUYECKU NpeacTaBnsieTca B BUAE 4Yucna
Ha undpoBom oTcyéTHOM ycTponcTtee (LLOY); undposbie nameputernbHble npeobpasoBaTtenu
He wumetT LIOY, a pesynbtatbl uamMepeHun npeobpasyoTcs B uUMpoBOM Kog AN
nocrnegytoLlen nepegaydn n o6paboTkn B M3MepUTENbHO-UH(POPMALMOHHBIX CUCTEMAX.

Hanbonblwee pacnpoctpaHeHne nonyunnu LAY pns umamepeHus 3neKkTpuyeckux
BENMYUH (CUNbI TOKA, HAaNPsKEHUs, YacToThbl 1 Ap.); Te xe LY ncnonbayot ana namepeHus
HESNEKTPUYECKMX BENMMYUH (OaBNeHusi, TemnepaTtypbl, CKOPOCTW, ycunus u  ap.),
npenBapuTenbHO NpeobpasoBas UX B ANIEKTPUYECKME.

Oenctene LWNY ocHoBaHO Ha [OucKpeTudauumn (KBAaHTOBaHUM MO  YPOBHIO) W
KOOMPOBaHMM 3HA4YeHUs un3MepsaeMon usndeckon BenuuuHbl. KoaupoOBaHHLIN  CUrHarn
BbIBOAUTCA nNnbo Ha LIOY, nnbo Ha annapatypy nepegadm u obpaboTkm gaHHbix. B LLOY
KOOVPOBaHHLIN pes3ynbTaT U3MeEpPeHUa npeobpasyeTcss B YUCNO, Bblpaxaemoe uudpamu,
00Obl4HO B OOLLUENPUHATON AECATUYHOM cucTeMe cumucneHus. Hanbonee pacnpocTpaHeHbl
LOY ¢ 2—9 uudpamn (paspsigamu). B undpoBbIX n3aMepuUTesibHbIX Npubopax UCNonb3yoT
LIOY anekTpudeckue, 3neKTPOHHbIE, rasopaspsagHble U Ha XUOKMX KpucTannax. B rpynny
anektpuyecknx LIOY Bxogsat cBeToBble Tabno, MNpPOEKUMOHHbIE W  Mo3aumyHble LIOY,
MHOrFO3MIEMEHTHbIE  UUPOBbLIE  flaMnbl U 3NEKTPOStOMUHECLEHTHble  adenkn. K
rasopaspsgHbiM N 3neKTpoHHoNy4YeBbIM LIOY oOTHOCATUMDPOBBIE MHAMKATOPHbLIE Namnbl,
AEeKaTpOHbl W 3HAKOBblE 3NEKTPOHHOMy4YeBble TpyOku. Hambonbliee pacnpocTpaHeHue
nonyumnn LIOY Ha rasopaspsigHbix namnax Gnarogapsi NnpocToMy YCTPOWCTBY, BbICOKOW
HaAEXHOCTU N HU3KOWM CTOMMOCTM.

KoHcTpykumss UMY ux ToyHOCTb M obnactb NpUMEHEeHUs 3aBUCAT OT npuHUMNa,
MOSIOXXEHHOTO B OCHOBY Npeobpa3oBaHus U3MEPSIEMOW BENUYUHbBI B KO, pacrnpoCTpaHeHbl
rmaBHbiM 00pa3oM creayllmne OCHOBHbIE MpuHUMMbLI nocTtpoeHus LIAY: cumTbiBaHus,
nocrnegoBaTenbHOro0 CYé€Ta, MNOpPa3psAHOro ypaBHOBeLWMBaHUA. [lpyHUMA  CYUTbIBAHMUS
(ogHoOro otcyéta) coCTOUT B TOM, YTO B "namatn” koaupyrowero ycrponcrtea LMY mnmeetcs
Habop BCex BO3MOXHbIX And gaHHoro LMY kogoB; TOT uMnM MHOWM KOA4 CYMTbIBAETCS B

3aBNCMMOCTU OT 3HAYeHUA I/I3MepF|€MOI7I BeNU4UMHbl. OBbIYHO 3TOT NPUHLUMN UCNOJIb3YHOT B
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LINY mexaHnyeckux nepemellenun. Hanpumep, B LIY ona namepenus yrna nosopota Bana
B KayecTBe KOOMPYIOLLEro YCTPOMCTBA OObIYHO MCMOMNb3YT KOAMPYIOLWMA AUCK  (1Unu
GapabaH), ykpennsiembii Ha Bany. Vamepsembli yron perucTpypyetcs no Kogupylowemy
ANCKY CYUTbIBAKOLWNM YCTPOMCTBOM, a pesynbTaT CYUTbIBAHUSA B BUAE KOAMPOBAHHOIO
curHana nogaétca Ha LOY. B UMY ocHoBaHHOM Ha npuHUMNe nocnenoBaTenbHOro CYHETa,
n3mepsiemasi BeSfivdMHa CpaBHMBAETCA C Ap. OAHOPOAHOM BESIMYMHOW, MosiydaeMon B
pesynbTaTte CroXeHUs OAWHAKOBbIX NpupaLlleHun, YUCHO KOTOPbIX TMpU  paBeEHCTBE
CpaBHMBaeMbIX BenMYMH (C MOrpeLlHOCTb A0 eOMHUYHOro npupalweHusi) NpuHuMaeTcs 3a

4Yyucrosoe 3Ha4veHune I/I3MepﬂeMOI7I BeJINYUNHbI.

Bonpochbl Ana camonpoBepKu:
MpuBecTtun onpegenexue LINY.
Kak nenarcsa no HasHadeHuwo LIAY?
Kakon npuvHUMn nonoxeH B ocHoBy paboTbl LIAY?
I"ae nony4nnu pacnpoctpaHeHne LINY?

Ha 4ém ocHoBaHo gencteue LINY?

2

M3 yero coctout npuHUMN CUUTbIBAHUA?

MpakTuyeckoe 3aHATUE Ne4 U3mepeHne 3NeKTpUYeCKNX BeNNYUH
Ucnonb3yemble UCTOYHUKN: [2.C.222-253]

Uenb 3aHaTusA:

PaCCMOTpeTb n3mMmepeHna anekTpn4ecknx BeJin4mH.

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

3. [lMCbMEHHO OTBETUTbL Ha KOHTPOJIbHbIE BOMPOCHI.

TeopeTnyeckas 4yacTb:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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TOKM M HanpsbkeHust SABNSOTCSA Haubornee pacrnpoCTPaHEHHbIMU 3NEKTPUYECKUMMN
BENMYMHaAMN, KOTOpble NpuxoauTcs uamMepsTb. Bblbop cpeactBa  M3MEpPEHU  MOXeT
onpenenaTbCa COBOKYNMHOCTbIO (PakTOPOB: npegnosiaraemMbiM  pasmMepoM  U3mMepsieMomn
BENNYMHbI, POAOM TOKa (MOCTOSAHHOTO M MEPEMEHHOr0), YyactoTon, TpebyemMon TOYHOCTbIO
N3MepeHusi, yCrnoBusiMn NpoBedeHUst IKCnepumeHTa (nabopaTtopHble, LexoBble, Nonesbie),
BNUSAHMEM BHELLHUX YCIOBWUI (TeMnepaTypbl, MarHUTHOro Nons, Bubpauni 1 T.4.).

OnpepeneHve 3Ha4YeHWUA HanpsPKeHUWM OCYLLEeCTBMSETCH, Kak npaBuno, MpsaMbiMu
N3MEPEHUAMMN; TOKOB - KPOME MpPAMbIX M3MEPEHUA LUMPOKO WUCMOMb3YKT W3MEPEHUS
KOCBEHHbIE, MPU KOTOPbIX U3MEPSETCHA NadeHne HanpsKeHUst Ha pe3ncTope C M3BECTHbLIM
COMPOTUBINEHNEM, BKIMIOYEHHBIM B LiEMNb M3MEPSIEMOro TokKa.

M3amepeHnss TOKOB W HanpshkeHWA Bcerga CoMnpoBOXAAKTCA  MOrpeLuHOCTbHO
06yCnoBnNeHHOM CONPOTUBMEHNEM NCNOSNb3YEMOro CPeACTBOM U3MEPEHNIA.

MorpeluHocTb TemM Gonblue, YeM MeHbLUE CONPOTUBIIEHNE BONbTMETPA.

KocBeHHbIM nokasaTerniem COMpPOTMBIIEHUSI CPEACTB U3MEPEHUN SIBNSIETCA MOLLHOCTb,
notpebnsemasn cpenCcTBOM M3 LIENU, B KOTOPOW NPOU3BOANTCS N3MEPEHNUE.

[MOrpeLlHoOCTb OT UCKaXKEHUST peXnma Lenu npu M3aMepeHnum TOKOB U HaNpsXKeHUn TemM
MeHbLUe, YeM MeHblle MOLLUHOCTb, MnoTpebnsemas cpeacTBOM M3MEPEHUN U3 uenu, rae
NPOVN3BOANTCHA N3MEPEHMSI.

Cuna moka.

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

EOQnHMLbI n3MepeHns MOLLIHOCTW 3NEeKTPUYECKOro Toka.

Kpome AmMnepoB, CywecTByeT MNOHATUE MOLLUHOCTU 3NEKTPUYECKoro Toka. JTa
BENMYMHa MoKasbiBaeT paboTy TOKa, COBEPLUEHHYK B efuHuLy BpemeHn. MolHOoCTb
paBHSAETCS OTHOLLEHUIO COBEPLLUEHHOW paboThl KO BPEMEHU, B TEYEHNE KOTOPOro oHa Obina
coBepLueHa. MowHocTb nsmepsietca B Batrax n obosHayaetca 6ykBon P. BbicumThiBaeTcs
no coopmyne P = A x B, 1.e. ansa toro 4to 6bl y3HAaTb MOLHOCTb - HEOOXOAUMO BENUYUNHY
HaNPsHDKEHWUs1 3NEKTPOCEeTU YMHOXUTb Ha NOTpebnsemMbinl TOK, MNOOKIMHYEHHBIMU K HeWn

anektponpubopamu, 6bITOBOM TEXHUKON, OCBELLLEHNEM U T.A.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Ha anektponotpebutensix, 4acto Ha Tabnuukax unu B nacnopTe TONbKO yKa3biBaeTcs
notpebnsemass MOLLHOCTb, 3Hasi KOTOPYK Jierko MOXHO BbicYMTaTh TOK. Hanpumep,
notpebnsemas MowHOCTb Tenesusopom 110 BaTtT. YTto 6bl y3HaTb BENUYNHY NOTPeGrsieMoro

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

lMpubopbi 05151 U3MePEHUSs 3IeKMPUYECKO20 MoKa

Ana Toro 4yto 6bl y3HATb pearibHbIA pacxoq SMNeKTPO3SHepruM C¢ y4etoMm paboTtbl B
pasHbiX pexumax ana  anekTponpubopoB, ObLITOBOM TEXHUKM UM T.N. - MoHagobaTcs
aneKkTponsMepuTenbHble NpnbopbI:

1.  AmnepmeTp (pucyHok 1).
2.  MynbTumeTp (PUCYHOK 2).
3. W3mepuTtenbHble knewm (PUCYHOK 3).

Bonpocbl Ana camonpoBepKu:

1. lMNMepeuncnnte CoOBOKYNHOCTb GhakTOPOB, KOTOPbIMK onpeaensieTcs Bbibop cpeacraa
N3MepeHni.
2. Kak ocyulecTtBnseTtcs onpegeneHne s3Ha4yeHne HanpsiHkeHumn?
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 U3MEPEHUs ANEKTPUYECKOro ToKa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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MpakTuyeckoe 3aHATME Ne5 Metoabl M cpeacTBa U3MEpPeHUs] MarHUTHbIX

BEeNUYMH
Ucnonb3yemMble NCTOYHUKMN: [2 €.254-280]

Uenb 3aHaTHA:

PaCCMOTpeTb MeToAdbl UAMEPEHNA MArHNTHbIX BEJTUYUH.

Mopsaaok BbINONHEHUA paboThbl:
1. O3HaKOMUTBLCS C TEOPETUYECKOWN HYaCTbiO U NIUTEpPATYPOMN.
2. PaccmoTpeTb npeanoxeHHble npenogaBaTtenerd MeToabl U cpeactBa M3MepeHus
MarHUTHbIX BENTUYMH.

3. OTtBeTUTb Ha KOHTpPOJIbHbIE BOMpPOCHI.

TeopeTnyeckas 4yacTb:

MarHuTHble U3MepPEeHUs U3MEPSIIOT MarHUTHbIE BEMMYUHbI, CBA3AHHbIE C MarHUTHbIMU
nonamun. B ocHoBEe NOHMMaHNA ABMNEHWUI NEXUT eaAnHOe MarHuTHoe none. NonoBunHa aHeprumn
9NEKTPOMarHUTHbIX BOSMH (PagMOBOSH, WHPAKpacHOro, BMAMMOrO WM ynbTpaduoneToBoro
N3NYYEHNA PEHTreHOBCKMX fyden ABNAeTCAa MarHUTHOW). [MOCTOsiHHOoe He 3aBucuMoe OT
BPEMEHW 3MEeKTPOMarHUTHOE SBIieHWEe pacnagaeTcsa Ha [ABa MNonsa: anekTpudeckas wu
MarHutHad. MarHutHoe none sBnsetca  ocobon  (opmMon  mMaTepuM CO  CBOMMM
KONMYECTBEHHbIMU XapaKTepucTukamn. Bce BellecTBa COCTOAT U3 3fIEMEHTapHbIX YacTul
(3NeKkTpoHOB, NPOTOHOB, HEMTPOHOB), KOTOPLIE 06NagaT MarHUTHLIMM MOMEHTAMM.

EOVHUUBI MarHUTHBIX BENWYUH BOCMPOU3BOAATCS C MOMOLLbIO COOTBETCTBYHOLLMX
3TanoHoOB. Y Hac B CTpaHe MMEKTCA NepPBUYHbIE 3TANOHbI MAarHUTHON MHAOYKUUW, MarHUTHOIO
NOTOKa U MarHUTHOIrO MOMEHTA.

B kayecTtBe Mepbl MarHUTHOW WHAOYKUMM (HAnpsbkEHHOCTU MarHUTHOrO Mons)
NCMONb3YIT KaTyLKN CcneuuanbHOW KOHCTPYKLUMK, MO OOMOTKaM KOTOpbIX npoTekaeT
NMOCTOSHHbIN TOK, N MOCTOSAHHbIE MarHUTbI.

Mepa MarHMTHOro noToKa npeacTaBnseT cobon KaTyLlKy, COCTOSILYI0 M3 OBYX

ranbBaHM4YeCKn HE CBA3aHHbIX MeXay cobon 0BMOTOK W BOCNpoOn3BoOaALLYIO MarHUTHbIN

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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MOTOK, CLENnsoWmnca ¢ ogHOM M3 OOMOTOK, Koraa no Apyron oOMOTKe npoTekaeT
3MEKTPUYECKUN TOK.

MarHutonsmepuTtenbHble npeobpasoBaTeny MNPUHATO KnaccuuuupoBatb MO TPEM
OCHOBHbIM MPUHLMMNaM:

- N0 MCNosnb3yeMoMy (OU3NYECKOMY ABIIEHNIO UNN SPdEKTY;
- BUAY N3MepseMbIX NapameTpoB U BESTUYUH;
- HasHa4eHuto nnn obracTam NpMMeEHeHMs.

MarHutonsmepuTtenbHbin  NpMbop, Kak npaBuio, COCTOUT M3 [OBYX 4actem -
n3mepuTenbHoOro npeobpasosaTens aAnd npeobpasoBaHMs MarHUTHON BEMUYUHLI B BENUYNHY
WHoro Buaa, 6onee yooOHyo AN OanbHEWLWMX onepauui, U N3MepuUTENbHOro yCTpomncTBa
ANSA n3amepeHns BbIXOAHOW BENMYUHBI U3MEPUTENBHOIO NpeobpasoBaTtens.

HanmeHoBaHMe MmarHuTonaMmepuTesibHoro npubopa obbI4HO onpeaenseTcs Ha3BaHUEM
eaVHNUbl PU3NYECKON BENUYMHBI, ONA U3MEpPeHWs KOTOPOW OH npefHasHayeH, a uHoraa
TaKke HanMeHOBaHMEM UCNOSIb3yeMOro B HEM MarHMTon3amepuTernbHOro npeobpasosartens.

MHAayKumnoHHble npeobpasoBaTtenu

MHOyKkuMOHHbIe npeobpasoBaTenn B KaydecTBe €CTeCTBEHHOW BXOOHOW BESNUYUHBI
UMEKT CKOPOCTb MEXaHMYEeCKOro mnepemMeLleHnss U Mno3TOMYy HenocpeacTBEHHO MOryT
NPUMEHATBCS TONMbKO B npubopax Ans U3MEpPEeHUs CKOPOCTU JNMHEWHbIX WKW YrroBbIX

nepemMeLLeHnn.

Bonpocbl Ana camonpoBepKu:
UTO n3amepstoT MarHUTHbIE U3MEPEHUNA?
C nomoLLbHo Yero BOCNpOM3BOAATCA eANHNLbI MarHUTHBIX BENTUYNH?
UTO ncnonb3yoT B Ka4ecTBe Mepbl MarHUTHOW UHOYKLNN?
UTto npeactaBnsieT cobon mepa MarHMTHOroO NoToka?
[MepeuncnmTe OCHOBHbIE NPUHLMIMBI MAarHUTOM3MEPUTENbHBIX Npeobpa3oBaTenen.

3 yero coctoMT MarHMTonamepuTenbHbIi Npubop?

N o O RN =

'Ae NpUMeHsIITCA MHOYKUMOHHBbIE Npeobpa3oBaTenun?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Cnucok ncnonb3oBaHHbIX MCTOYHUKOB

Buabl UCTOYHMKOB

HanmeHoBaHue peKkoMeHayeMbIX yqe6|-|b|x n3gaHumn

OcCHOBHbIe

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.MeTponorua. M.: KOpawnt, 2020

Pagkesuy A.M. MeTpornorus, ctaHgapTusauusa n ceptudumkaums. Yacto
2. CtaHpapTtusauusa. M.: FOpanTt, 2020

PapkeBuy A.M. MeTponorus, ctaHgapTmnsaums n ceptudukaums. Yacrtb
3. Ceptudmkauus. M.: FOpawt, 2020

[JononHuTtenbHble, 8 M.4. KypC
nekyul rno y4yebHou OucyursiuHe,
mMemoduyecKue rnocobusi u
pexkomeHOauuu Orisi 8bIrNOSIHEHUS
rpakmu4ecKux 3aHsImul u
camocmosimeribHbIx pabom

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

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

OnNeKTPOHHbIe
obpa3oBartesibHbIe pecypchbl

1. O6C «Book.ru», https://www.book.ru

2. OBC « FOPANT »https://www.biblio-online.ru

3. ObC «Akapgemus», https://www.academia-moscow.ru
4. N3paTtenbcTtBo «JlaHby, https://e.lanbook.com
5.9NeKTpOHHO-6MGNMoTEYHas cuctema
onbnmnoTeka oHNanmH»,https://www.biblioclub.ru

«YHuBepcuTeTckas

UHTepHeT-pecypchbl

https://studfiles.net/preview/5300003/
https://studfiles.net/preview/2983434/page:33/
https://studfiles.net/preview/4644429/
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