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PaccmoTrpeno m ogo0peHo Ha 3aceJaHUM
Mertoauueckoil KOMHUCCHM — TIpenojaBaTesien
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Ha ocHoBe ®I'OC CIIO mo cmenuanbHOCTH
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paiMoOCBA3M U DIIEKTPOPAAMOHABUTAIIUU
CYyJIOB, YTBEPKACHHOIO MIPUKa30M
MunucrepctBa obpazoBaHusi U Hayku P®D ot
07 mas 2014 r. Ne 441 u MexnayHapoaHas
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JTUTUIOMUPOBAHUIO MOPSIKOB U HECEHUHU BaXThI
1978 roma. Koxmekc 10 IIOATOTOBKE U
OUIUIOMUPOBAHUIO MOPSKOB M HECEHUIO
BaxThl (Konmekc IIJIHB-78) B penakuuu ot 25
utoHss 2010 roma (¢ yueroMm MaHMIBCKUX
MOMpPaBOK) C  TONpaBKaMH B 4YacTu
BBINOJIHEHUS TpeOoBaHuit pazaena A-1V
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Beenenune

1.1. Meroauyeckue yKa3aHHMsl MO NPAKTHYECKHMM H J1a00paTOPHbLIM padoTam
odyvyammxcs Mo y4e0HO# AMCHUILIMHBI «METpoorusi, CTaHAapTH3alusa U cepTUDUKALIU
pa3paboTaHa B COOTBETCTBUU MeTposorusi, CTanapTU3alus U cepTU(UKalrs B COOTBETCTBHH C
OI'OC CIIO mno cneumansHoctd 11.02.03 DOxcrutyaramust oOOpyJOBaHUS PaIUOCBA3H H
JNEKTPOPaJUOHABUTALIMM  CyIOB  0a30BOl  MOJATOTOBKH,  YTBEP)KICHHOIO  MPUKA30M
MunucrepctBa obpasoBanus u Hayku P® or 14 mas 2014r. Ne 522 u MexnyHapoaHas
KOHBEHIIMS O TTOATOTOBKE M AUIIJIOMUPOBAHHUIO MOPSAKOB M HeceHHM BaxThl 1978 roma. Komekc
[0 TOATOTOBKE M JAWUIUIOMHPOBaHMI0O MOpsAKOB U HeceHuto BaxThl (Komexc ITJAHB-78) B
penakuuu oT 25 utoHs 2010 roma (¢ yueroM MaHUIBCKHUX MOIMPABOK) C MOMPaBKaMH B YacTH
BBITIOJIHEHUS TpeboBaHMii pazaena A-IV; yueOHOro rurana ouHod M 3a04HOi (opMm oOyuyeHwus,
yrBepkaenHoro 28.05.2021 r.

1.2 Ieau u 3aaa4ul NpaKTHYecKoil (JadopaTopHoii) padoThl - TpeOoBaHHUS K
pe3ynbTaTaM OCBOCHHSI Y4eOHOW IUCHUIUIMHBL: oOecrednTh Ooyiee BBICOKHH YpOBEHBb
HOJArOTOBKH 00YYaIOMUXCS TEXHUYECKOTO TPOQUIISL.

1.3 TpeGoBanus K pe3yJbTaTaM OCBOCHHS:

B pe3ynbrare ocBoeHUs yueOHON AUCIUILTMHBI 00YJaIOIUIICS TOHKEH YMeTh:

VY1 npumeHsTh TpeOOBaHUS HOPMATUBHBIX JTOKYMEHTOB K OCHOBHBIM BHJIaM MPOAYKIIHH
(ycoyr) ¥ IpoI1IeccoB;

VY2 npuMeHsTh JOKYMEHTAILNIO CUCTEM KauecTBa;

3HATh:

31 oCHOBHBIE MOHATHUS METPOJIOTUH, CTAHIAPTU3ALIMH U CepTUDUKALINY;

32 OCHOBHBIC TIOJIOKEHUSI CHCTEM (KOMILUIEKCOB) OOIIETEXHHYECKUX U OPTaHU3AI[IOHHO-
METOJUYECKUX CTaHAApTOB.

[Ipouecc wu3ydeHWs IUCHUIUIMHBI MeTponorus, cTaHgapTh3anus U cepTUUKALUS
HarpasJjeH Ha ¢popmupoBanue komneTeHIui B coorBercTBuu ¢ ®I'OC CIIO (Tabm. 1).

Tabmuua 1 Komnereniuu, ¢popmupyeMbie TUCHUILITMHON MeTpoiorusi, craHaapTU3anus
u ceprudukanus B coorsercteuu ¢ PI'OC CIIO

Kon Coaeprxanue KOMIETEeHIMU TpeOoBanus Kk 3HAHUSAM,
KOMIIeTeHIIUH YMEHHSAM, IPAKTHYECKOMY
OIBITY
OK 1. [ToHnMaTh CyIIHOCTh U COLIMAIBHYIO V1,V231,32

3HAYUMOCTb CBOEH Oynytieit mpodeccun,
IIPOSIBIIAITh K HEH YCTOWYUBBIN HHTEPEC

OK 2. Opraan30oBbIBaTh COOCTBEHHYIO V1,¥2.31,32
JESITENIbHOCTD, BBIOMPATh THUIIOBBIE METOABI 1
CIOCOOBI BRIMIOJTHEHHUS MPOGECCHOHATHHBIX
3aja4, OLEHUBATh UX YPPEKTUBHOCTD U

Ka4eCTBO

OK 3. IIpuHMMaTh pemieHus B CTaHJAPTHBIX U V1,¥2.31,32
HECTAaHAAPTHBIX CUTYallUAX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcCylEecTBIISTh MOUCK U UCTIOJIb30BaHUE V1,¥2.31,32

uH(pOpMaIUK, HEOOXOAUMOM IS
3 PEKTUBHOTO BBHIMIOTHEHUS
po(ecCHOHANBHBIX 33]1a4,




po(hecCHOHANBHOTO U TMYHOCTHOTO
pa3BUTHUSA

OK'5S.

Hcnons3oBath nHGOPMAIIMOHHO-
KOMMYHHKAITMOHHBIE TEXHOJIOTUU B
podecCHOHANIBHOM e TEeIbHOCTH

V1,V¥2,31,32

OK 6.

Paborats B komaH e, 3 (PEKTUBHO O0IIATHCS
C KOJIJIETaMH, PYKOBOZICTBOM,
HOTPEOUTEINSIMHU.

V1,V231,32

OK 7.

BbpaTk 0TBETCTBEHHOCTH 3a pabOTY WICHOB
KOMaH/IbI (MIOJYMHEHHBIX ), pe3yIbTaT
BBIIOJTHEHUS 3aJaHU M.

V1,V¥2,31,32

OK 8.

CaMoCTOSTENbHO ONPEEIIATh 3a1a4UH
po(ecCHOHATBHOTO U IMYHOCTHOTO
pa3BUTHS, 3aHUMAThCA CaMOOOPa30BaHUEM,
OCO3HAHHO TJITAHWPOBATh TOBBIIICHUE
KBaJTH(HUKAIINN.

V1,V231,32

OK 9.

OpHEeHTUPOBATHCS B YCIOBUAX YaCTOM CMEHBI
TEXHOJIOTUH B MpoecCuoHaTbHON
JIESITEIbHOCTH.

V1,V¥2,31,32

K 1.1.

OCYH_IGCTB.H}ITB TGXHI/I‘-IGCKyIO BKCHHyaTaHI/IIO
CHCTEM CYyJI0BOM paluOCBSI3U U
AJIEKTPOPATUOHABUT AT

V1,V231,32

IK 1.3.

Bectu BaxTeHHBIN )KypHAII PaAMOCTaHLIUU U
0(OPMIIATh TEXHUYECKYIO TOKYMEHTALIHIO
paaroo00pyaOBaHUS

V1,V231,32

IIK 1.5.

[TpoBOIUTH MPOGUITAKTUIECKOE U
perIaMeHTHPYyEeMOe TEXHUUECKOE
obcmy>xuBaHuEe 000PYTIOBaHUS PATUOCBSIZH 1
SJICKTpOpaJuOHABUTallUN CYyJOB

V1,V¥2,31,32

IIK 2.1.

JlnarHocTUpoBaTh 000PYJOBAaHHUE PATNOCBIZH
U CPEJICTBA 3JIEKTPOPAANOHABUTAIINU CY/IOB
P TIOMOIIY KOHTPOJIbHO-U3MEPHTEIBHBIX
npubopoB

V1,V¥2,31,32

I1K 3.1.

Ocy1ecTBISITh MOHTaK 000PYIOBaHUS
PaavoCBA3H U CPELCTB
AJIEKTPOPaTUOHABUTALIUY CYAOB, BKIIIOYas
MOABEACHUE MUTAIOUIUX CUJIOBBIX U
CUTHAJIbHBIX JIMHUN NIepejad U aHTeHH

V1,V¥2,31,32

IK 3.2.

OcCymiecTBIATh AEMOHTaX 000PYI0BaAHHUS
PaIMOCBSI3U U DIICKTPOPATHOHABUT ALTUH
CYZIOB

V1,V231,32

1K 3.3.

BBINONHATE Omnepanuy o KOMMYTAIliH 1
CONPANKCHUIO OTACIIBHBIX 3JICMCHTOB
000pyI0BaHUS PATHUOCBSI3H U
SJICKTpOpaJuOHABUTallUN CYyJOB

V1,V¥2,31,32

1K 3.4.

BrInonHATE oniepanyy no MHCTAUIALNN U
BBEJICHUIO B JICCTBHE 000PYAOBAHUS
PaIUOCBS3H U JIEKTPOPATUOHABUT ALK
CyZ0B

V1,V¥2,31,32




ITopsinok BHINOJHEHHS NPAKTHYECKOH (J1a00paTOPHOIi) padoThl 00y4YaOIIMXCH

Paznen 1. Cranpaptuzanus u cepTu(UKaIsa — HHCTPYMEHTHI ITOBBIIICHUS KA4eCTBa.
Tema 1.3. JlIokyMEHTHpPOBAHUE CUCTEMbI MEHEIKMEHTA KaueCTBa

IIpakTnyeckas padora Nel

Tema: OcHOBHBIE 3aKOHOJATEIbHBIE AaKThl W HOPMATHBHbBIE JIOKyMEHTHl B 00JacTu
0€301acHOCTH MPOIYKIIUH, TIPOLIECCOB, PAOOT U YCIIYT.

Heas 3ansaTHsA: cHOpMUPOBATh YMEHUS U HAaBBIKM B paboTe ¢ HOPMATUBHO — TEXHUYECKOM
JTOKyMEHTAIMel B 00J1acTh 0€301MaCHOCTH TTPOIYKIIUH, TIPOIIECCOB, PAOOT U yCIIYT.

YMeHus 1 HABBIKH, KOTOpPbIe J0KHBI IpHo0dpecTH 00yyaemble HA 3aHATHH:

3Hamb TPAKTUYECKOE MPUMEHEHHE HOPMATUBHBIX JTOKYMEHTOB B 00jacTu 0O€30MacHOCTH
MPOAYKIIUH, TTPOIIECCOB, padOT U YCIIYT;

yMemb JIaBaThb CPABHUTENbHYIO XapaKTEPUCTHKY OCHOBHBIM 3aKOHOAATEIbHBIM aKTaM U
HOPMATHUBHBIM JJOKYMEHTaM.

O6opynoBanmne: 3akoH «0O TEXHHYECKOM pETYIUPOBAHUNY»; IE€PEUYCHb HAIMOHAIBHBIX
CTaHJapTOB.

IlepeyeHb UCMOJIb3yeMbIX HCTOYHUKOB:

1. BopoOseBa, I'"H. Metponorus, crangaptuzanus u ceprudukanus : ydeOnuk / [.H.
Bopo6seBa, .B. MypaBseBa. — Mocksa : MUCUC, 2019. — 278 c. — ISBN 978-5-906953-60-5.
— Teker : onextpoHHblt // Jlanp @ 2nekTpoHHO-OmOmmoreunas cuctema. — URL:
https://e.lanbook.com/book/129000

2. YronpHukoB, A. B. Metponorus. DinekTpudeckiue u3MepeHus [DIeKTPOHHBIN pecypc] :
npakTukyMm / A. B. YronbHUKOB. — DJEKTpOH. TeKCTOBBIC naHHbIe. — CapatoB : Al [Iu Ap Menua,
2019. — 140 c. — 978-5-4497-0019-3. — Pexwum pocryna: http://www.iprbookshop.ru/82232 html

3. Buxymuna B.b, Merponorus, crangapru3sanus, cepTudurainuys [DIeKTpOHHbBIN pecypc:
yuebnoe nocobue / B.b. Bukynuna, [1.J1 Bukynun - M. : U3narensctBo MUCH - MI'CY, 2017. -
http://www.studentlibrary.ru/book/ISBN9785726416724.html

4. KopotkoB B.C. Merponorus, cranaaptuzanus u cepTuduxanus [DIeKTpoHHbIH pecypc]
: yauebnoe mocodue mis CITO / B.C. Kopotkos, A.M. AdoHacoB. — DIEKTPOH.TEKCTOBBIC JIaHHBIE.
— Caparos: IIpodobpazoBanue, 2017. — 186 c¢. — 978-5-4488-0020-7. — Pexxum moctyna: http:
[lwww.iprbookshop.ru/66391.html

5. Judpuu, WM. M. CrangapTuszaius, METPOJOTHS M MOJITBEPKICHUE COOTBETCTBUA !
y4eOHUK M TPAKTHUKYyM s BY30B : Y4YEOHHMK Ui CTYACHTOB BBICHIMX Y4E€OHBIX 3aBEACHU,
oOyJaromuxcsi o SkoHoMuueckuM Hampasienusm / . M. Jludun. - 13-e uzn., nepepad. u gor. -
Mocksa : FOpaiit, 2020. - 362 c. - (Bricmiee o6pa3zoBanue). - Kaura qoctynHa Ha 00pa3oBaTeIbHOM
wiargpopme "FOpaiiT" urait.ru, a Takke B MoOminbHOM npwioxkenuu "FOpaiit.bubnmnorexa". -
bubmuorpadus: c. 360-362. - ISBN 978-5-534-08669-0 : 989-00. - TekcT : HEemocpeICTBEHHOE.

6. Merponorus, cTaHmapTuzamus u ceprudukanus : ydeOHUK / mon pemakumend M. A.
WBanosa, C. B. Ypymesa. - Cankt-IlerepOypr [u ap.] : Jlans, 2019. - 354 c. : un. - (YueOHUKH 11
By30B. CriennanbHas auteparypa). - bubmmorpadus: c. 353-354. - ISBN 978-5-8114-3309-4 : 1780-
00. - TekcT : HEMOCPEICTBEHHOE.

7. TapacoBa, O.I'. Metponorus, cragaapTuzanus u cepTudukanus : ydyeObHoe mnocoodue /
O.I'. Tapacosa, D.A. AnncumoB. - Momxkap-Oma : IIT'TY, 2016. - 112 c. : a6 - Bubnuorp. B KH. -
ISBN 978-5-8158-1709-8 ; To xKe [DneKTpOoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=459515
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CoaeprxkaHue M NOPSAIOK BbINMOJTHEHUsI pa00oThI

Bomnpocsl Teopuun, paccMaTpuBaemMbie B mpakTuiyeckoil pagore: 1. @3 «O TexHUYecKoM
peryJMmpoBaHumn», rasa 2 «TexHudyeckue periiameHTb», riaBa 4 «lloarBep:kiaeHne cOOTBETCTBUSIY
2. NHpopmManmoHHBIN yKa3aTenb HAIMOHAIBHBIX CTAaHAapPTOB.

K obbekram cepTudukai OTHOCATCA MPOIYKIMS, YCIYT'H, CUCTEMa KauecTBa, MepCcoHal,
paboure mMecra.

OCHOBHBIMU 3aKOHOJIaTEIbHBIMU aKTaMU MU HOPMAaTUBHBIMH JOKYMEHTaMU B 00JacTu
0€30macHOCTH MPOJYKIMH, TMpoueccoB, pabor u ycayr siasgercas D3 «O TexHUYECKOM
peryaupoBaHumn».

IIpumep 1:

I'maBa 2. TexHu4yeckue peraaMeHThl.

TexHUYECKUI perJaMeHT HEe MOXET COAepX aTb TPeOOBaHUS K MPOIYKIMHU, MPUUMHSIONIECH
Bpel KU3HU WM 3J0pPOBBIO TI'PAXKIAH, HAKAIIMBAEMBIA IpPU JUIMTEIBHOM HCIIOIB30BAHUM HTOU
OPOAYKIIMM W 3aBUCSMIEH OT Jpyrux (HakTopoB, HE MO3BOJSIOMIMX OINPENEIUTh CTENEHb
JOMYCTUMOTO pHCKa. B 3THUX cilydasx TeXHUYECKHIl periiaMeHT MOXET cojepxkaTh TpeOOoBaHUE,
Kacatorieecss ”HQOpPMUPOBaHHs TpUOOpeTaTesNsi O BO3MOXKHOM BpeJie U O (akTOpax, OT KOTOPhIX OH
3aBUCHT.

[ToaTBepxkneHnEe COOTBETCTBUS OCYILECTBISAETCS B LENAX:

YIOCTOBEPEHUSI COOTBETCTBUS MPOAYKIHMH, MPOLECCOB MPOEKTUPOBaHUA (BKIIOYas
U3bICKAaHUSA), IPOM3BOJACTBA, CTPOUTENbCTBA, MOHTAXa, HaJaJKH, SKCIUIyaTalluH, XpaHEHu,
MEpPEeBO3KM, peaqu3alud W YTWIH3alMuHh, padboT, YyCAyr WIH HMHBIX OOBEKTOB TEXHUYECKUM
periaamMeHTaM, cTaHaapTaM, CBOJaM MpaBUJl, YCIOBUSM JOIOBOPOB;

(B pen. ®enepansuoro 3akoHa ot 01.05.2007 N 65 — @3)

coZieiicTBUS MPpUOOpETaTeNsIM B KOMIETEHTHOM BBIOOpE MPOIAYKLUH, paboT, yCiIyT;

MOBBIIEHUST KOHKYPEHTOCIIOCOOHOCTH MPOAYKIUHU, PabOT, YCIyr Ha POCCUHCKOM U
MEXTYHapOAHOM PbIHKAX;

CO3/1aHHE€ YCIIOBUH [uis oOecriedyeHusi CBOOOJHOrO TIEpeMEIIeHHs TOBapoOB 10
teppuropun  Poccuiickonn ®enepanuu, a TakkKe A OCYLIECTBIEHUS  MEXIYHApOIHOIO
SKOHOMHUYECKOI0, HAYYHO — TEXHUYECKOI'O COTPYAHUYECTBA U MEXKTYHAPOIHON TOPTOBIIH.

IIpumep 2:

Obsazamenvuas cepmugpuxkayus siBisercs GOpMOl  TOCYIapCTBEHHOIO KOHTpOJsA 3a
0e30macHOCThIO MpOAYKUIMHU. Ee ocyliecTBieHHEe CBSA3aHO C ONpPEACTICHHBIMH O0O0sS3aHHOCTSMH,
HajaraéMbIMM Ha TNPEIIPUATUSA, B TOM YHCIE MarepualbHOro xapakrepa. Iloatomy ona moxer
OCYUeCmBNAMbCA UMb 8 CIYYAAX, NpedyCMOMPEHHbIX 3aKOHOOAmenbHulMu akxmamvu Pd, T.e.
3aKOHAMU M HOpMaTuUBHbIMH akTamu [IpaButensctBa P®. Otcioga BTOpo€ HaMMEHOBaHUE
00s13aTeNbHON CepTUUKAIINY — «cepTU(UKALKS B 3aKOHOAATEIBHO pEryaupyemMoit chepey.

B cootBeTcTBUU CcO cT. 7 «3aKoHa O 3alIUTE MpaB MOTPEOUTENCH) MepedyHr TOBapoB (pador,
yCchyr), MOUIekKAaIluX  00sd3aTeIbHOMY  MOJTBEPXKACHUIO  COOTBETCTBHUS,  YTBEPXKIAIOTCS
[IpaBurensctBoM P®. Ha ocHOBaHMM ATHX TepedHE pa3padaThIBacTCs M BBOJUTCS B JCHCTBHE
nocraHoBieHueM PocrexperynupoBanus «HomeHknarypa npoaykuuu yciayr(padot), B OTHOIIEHUH
KOTOpBIX 3aKOHOAATENbHBIMU akTamMu P® mnpenycMoTpeHO HuX 00s3aTelnbHOE MOATBEPXKICHUE
cootBercTBUAY. [lo cymectBy, «HomeHnknarypa...» - 3170 getanu3upoBaHHblil «llepedens...». Ecau
«Ilepeuens...» mpeAcTaBiIeH KilaccaMu cooTBeTcTBYIomero Oomepoccuiickoro kinaccudukaropa (mo
npoaykiun  OK  005-93-OKII, mo ycmyram 002-93-OKYH) ¢ aByxpaspsaHbIM — KOAOM,
«Homenknarypa...» - BuAaMu npoaykuuu (yciyr) ¢ mectupaspsanbiM kogoMm. Eciau «Ilepeunu...»
BKJIIOYAIOT OOBEKTHI, KaK IMOIBEpraeMble B HACTOSIIEE BpeMs, TaK M HaMEe4aeMoe B TIEPCIEKTHBE JUIS
00513aTeTLHOTO MOATBEPKACHUSI COOTBETCTBUS, TO «HoMeHKaTypa...» BKIIOYAeT TOIbKO OOBEKTHI,
MoJIBEpracMble B HACTOSIIEE BpeMs 00513aTeNIbHON CepTU(DHUKAIIHH.

B nepcnexktuBe OOBEKTHI 0053aTE€IBHOTO TMOATBEPKIACHUS OyIyT YyCTaHABIMBATHCS
TEXHUYECKUMHU pPErIaMEHTaMHU.



[Ipu obs3arenbHON cepTU(dUKALIMN TOATBEPKIAIOTCA TOJIBKO T€ 00s3aTeNIbHbIE TPeOOBaHMS,
KOTOpPBIE YCTaHOBJIEHBI 3aKOHOM, BBOJSIIUM 00S53aTEIbHYIO CEPTUPHUKALMIO.

IIpu oOs3aTenpHON cepTuduUKanuu JeiicTBUe cepTUUKAaTa COOTBETCTBUS W 3HAKa
COOTBETCTBUS PACIPOCTpaHsIETCsl Ha Bcell Tepputopuu PD.

JdoOpoBosbHast cepTUUKANUA [POBOAUTCS B COOTBETCTBUU C¢ D3 0 TEXHUUECKOM
pEryJIupoBaHUU [0 MHULMATHUBE 3asBUTENIEH (M3rOTOBUTENEH, IPOAABLOB, UCIOJHUTEIEH) B LENIAX
MOATBEP)KIECHUSI COOTBETCTBUSl MNPOAYKUMH (YCIYr) HAlMOHAJIBHBIM CTaHAAapTaM, CTaHAapTaMm
OpraHu3alyK, cucTeMaM J100pOBOJBHON CEpTU(PUKALIMU, YCIOBUSIM JOTOBOPOB.

B omnpenenenun TtepmuHa «Ceprudukanus», AaHHOM B cT. 2 D3 0 TEXHUYECKOM
pEryJaupoBaHUM HE YIIOMSHYTHI B KAU€CTBE HOCUTEII TPEOOBaHUU MPaBHIIa CUCTEMBI CEPTHU(PHUKALINH.
Ho B cT. 21 @3 0 TEeXHMYECKOM pEryJIMpOBaHUM 3TO YIYLIEHHE UCIPABIEHO, TAaK KAK YKa3bIBaeTC,
4TO MpHU JOOPOBOJIBHOM MOATBEP)KICHUHM COOTBETCTBHUS MOXKET YCTAHABIMBATHCS COOTBETCTBUE KaK
MOJIOKEHUSIM CTaHAPTOB U YCIOBUH TIOTOBOPOB, TaK U CUCTEMaM JOOPOBOJILHOW CEPTU(DHUKAIIHH.

JloO6poBosibHAA cepTHU(UKALMS INPOBOJUTCA HAa YCIOBUSAX JOrOBOpAa MEXAY 3asBUTENEM U
opranoM 1o ceprudukanun. [o6poBoiabHas cepTuUKAIS NPOIYKINH, TOATSKAIIEeH 0053aTeIbHOM
cepTU(QUKAILMK, HE MOXKET 3aMEHUTh O0s3aTEeNbHYIO CepTHU(HKanMs Takod npomykuuu. Co3naTh
cucTeMy JOOPOBOJIBHON CEPTH(PHUKAIIMKA MOXKET HE TOIBKO IOPUANYECKOE JINIO, HO WHAUBUYaTbHbIH
MpeANPUHUMATENb WM 00a YKa3aHHBIX CyOBheKTa. DTO U3MEHEHHeE (110 OTHOIIEHHUIO K 3aKoHy PD «O
CepTU(GUKAIMU TPOAYKIIUH M YCIYr») OTpa)kaeT MpPEANpPUHUMATENbCKHNA XapakTep 3TOH (QOopMsI
cepTuduKaIm.

3agaHus 17151 CAaMOCTOAITEILHOM padoThI

1. Haiite CPaBHUTEIBHYIO XapaKTEPUCTHKY O0s3aTeIbHOW W JOOPOBOJBLHOMN
CepTU(HUKAIHH.
2. KakoBbl ¢popMBI TIOITBEPKIACHUS COOTBETCTBUS?

BbIBoabI M NpeJIOKeHH 110 JAHHOH NPaKTHYecKoil padore.

[IprMeHeHNEe 3aKOHOIATENBHBIX AKTOB M HOPMATUBHBIX JOKYMEHTOB IO3BOJISIFOT 00ECIIEUUTh
oOsi3aTenbHble TpeOoBaHUs K mnponaykuuu, npoueccam JKIII, mpaBumam u Qopmam OIEHKH
COOTBETCTBHS, YINAKOBKHM, MAapKHUPOBKM NpPOAYKIMHM. B HacTodmee BpeMs O3TH JOKYMEHTHI
0a3upyroTcsl Ha MPHUHLUIAX, KOTOPBIE MO3BOJSIOT TAPMOHU3UPOBATh HALIMOHAJIBHBIE CTaHIAPTHI 3a
CYET IPUMEHEHHUS B KAYECTBE UX OCHOBBI MEXKAYHAPOJHBIX M PETHOHAIBHBIX CTaHAAPTOB.

KoHnTpo/bHBIE BOIPOCHI.

1. Kakue HopMaTHBHBIE JOKYMEHTBI IPUMEHSIOT B 00J1aCTH 0€30MaCHOCTH MPOAYKIUH.

2. JlaiiTe XapakTepUCTUKY 3aKOHY «O TEXHHUUECKOM PEryJIMpOBaHUN»

Pasznea 3. CogepxaresibHble aCNIEKThl CTAHAAPTUH3ALMH, U CepTHHUKAUMT
Tema 3.2. Metposiorus: CylHOCTb, COJIEpPKaHNE, BUABI U3MEPEHUM

IIpakTyeckas padora Ne2

Tema: DiieKTpOHHBIE aHAIOTOBBIE U3MEPHUTEIbHBIE IIPHOOPHI

Heasb 3aHATHS: cHOCOOCTBOBAaTH (DOPMUPOBAHHIO HABBIKOB pabOTHI C W3MEPHUTEIbHBIMH
npudopamu.

YMeHus 1 HABBIKH, KOTOPbIe J0KHBI Ipuo0dpecTH o0yyaemble HA 3aHATHH:

3HAMb TEXHUYECKYIO0 M METPOJIOTMYECKYIO XapaKTEPUCTHKY 3JIEKTPOHHOTO ocumiiorpada;

YMemb TOJIb30BATHCS ANEKTPOHHBIMU U3MEPUTEIBHBIMHU IPHOOPAMH.

OOopyaoBaHHe: 3JIEKTPOHHO-CUETHBIE YaCTOMEPHI, FIEKTPOHHBIE OMMETPBI, HJIEKTPOHHO —
Jy4eBOH ocIuiuiorpad, 31eKTPOHHO — aHAJIOTOBBIE BOJIBTMETPHI.

IlepeyeHb UCMOJIB3YeMbIX HCTOYHHUKOB:

1. BopoOweBa, I'.H. Metponorus,, crangaptuzauus u ceprudukanus : ydeOnuk / [.H.
Bopo6sera, U.B. MypaBseBa. — Mocksa : MUCUC, 2019. — 278 c. — ISBN 978-5-906953-60-5.
— Teker : onexktponHslt // Jlanp @ 2nekTpoHHO-OmOmmoreunas cuctema. — URL:
https://e.lanbook.com/book/129000



2. YronpHukoB, A. B. Metponorus. DinekTpudeckie u3MepeHus [DIeKTPOHHBIN pecypc] :
npakTukyMm / A. B. YronbHUKOB. — DJEKTpOH. TeKCTOBBIC naHHbIe. — CapatoB : Al [Iu Ap Menua,
2019. — 140 c. — 978-5-4497-0019-3. — Pexwum npocryna: http://www.iprbookshop.ru/82232 html

3. Bukymuna B.b, Mertponorus, crangapru3anus, cepTuduraius [DIeKTpOHHBIN pecypc:
yuebnoe nocobue / B.b. Bukynuna, I1.J[ Bukynun - M. : UznarensctBo MUCH - MI'CY, 2017. -
http://www.studentlibrary.ru/book/ISBN9785726416724.html

4. KopotkoB B.C. Merponorus, cranaaptuzanus u cepTuduxanus [DIeKTpoHHbIH pecypc]
: yauebnoe mocodue mis CITO / B.C. Kopotkos, A.1. AdoHacoB. — DIEKTPOH.TEKCTOBBIC JIaHHBIE.
— Caparos: IIpodobpazoBanue, 2017. — 186 c¢. — 978-5-4488-0020-7. — Pexxum moctyna: http:
[lwww.iprbookshop.ru/66391.html

5. Juduu, WM. M. CranpapTuzanusi, METPOJOTHUS M IOATBEPKICHHUE COOTBETCTBHS
y4eOHUK M TPAKTHUKYyM JJs BY30B : Y4YEOHMK Ui CTYACHTOB BBICIIMX Y4E€OHBIX 3aBEACHUI,
oOyJaromuxcsi o SkoHoMuueckuM Hampasiaenusm / . M. Jludun. - 13-e uzn., nepepad. u gorm. -
Mocksa : FOpaiit, 2020. - 362 c. - (Bricmiee o6pa3zoBanue). - Kaura qoctynHa Ha 00pa3oBaTeIbHOM
wiargpopme "FOpaiiT" urait.ru, a Takke B MoOmibHOM npwioxeHuu "FOpaiit.bubnmnorexa". -
bubmuorpadus: c. 360-362. - ISBN 978-5-534-08669-0 : 989-00. - TekcT : HEemocpeICTBEHHOE.

6. Merponorus, cTaHmapTuzaius u ceprudukanus : ydeOHUK / mon pemakuumend M. A.
WBanosa, C. B. Ypymesa. - Cankt-IlerepOypr [u ap.] : Jlans, 2019. - 354 c. : un. - (YueOHUKH 11
By30B. CriennanbHas auteparypa). - bubmmorpadus: c. 353-354. - ISBN 978-5-8114-3309-4 : 1780-
00. - TekcT : HEMOCPEICTBEHHOE.

7. TapacoBa, O.I'. Metponorus, cranaaptuzanus U cepTudukanus : ydyeOHoe mnocoodue /
O.I'. Tapacosa, D.A. AnncumoB. - Momxkap-Oma : IIT'TY, 2016. - 112 c. : a6 - Bubnuorp. B KH. -
ISBN 978-5-8158-1709-8 ; To xKe [DneKTpOoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=459515

Conep:xxaHue U MOPSIIOK BbINMOJHEHHSI padoThI
Bonpocekl Teopuu, paccMaTpuBaeMblie B IPAKTH4YECKOH padore:

1. Tlpunnun paGoThl 3JIEKTPOHHOTO AaHAJIOTOBOT'O BOJIBTMETPA.
2. XapaKkTepUCTHKH JIEKTPOHHOTO OMMETPA.

IIpumep 1:
Hpunuun padoTsl.
Onekmponno — Jyuesol ocyunnozpag) — YHHUBEPCAIbHBIA W3MEPUTENBHBIA pUOOp,

MIPUMEHSIEMbIH JUIsl BU3YAJIIbHOTO HAOIOCHNS Ha SKPaHe 3JIEKTPUUECKUX CUTHAJIOB U U3MEPEHUs UX
napameTpoB. OCHOBHas (PYHKIUS OCIHIUIOrpada 3aKkI0YaeTcsi B BOCIPOU3BEACHUHU B IpaduuecKoM
BHJIC AJICKTPUYECKUX KoJieOaHui (ocmmimorpadom) B MPSIMOYTOIBHON cucTeMe KoopauHaT. Yarie
BCETO C MOMOIIBIO0 ocLmiorpada HabII0Jal0T 3aBUCMOCTD HANpPSHKEHUSI OT BPEMEHH, IPUYeM, Kak
MPaBWJIO, OCBI0O BPEMEHU SBJISETCS OCh abcuuce, a MO OCH OpJIMHAT OTKJIAIbIBAETCS HANpPSLKEHHE
curHasia. C momomipio ocimiorpaga MOXKHO HaONOgaTh HENEePHOAMYECKHE HENPEpPBhIBHBIE U
UMITYJIbCHBIE CHUTHANbI, HEMEepUOJAMYECKHE U Ciy4ailHble CUTHAJbl, OJMHOYHBIE HMIIYJIbCHI U
OLIEHUBATh UX MAPAMETPHI.

[To ocuumiorpammam mojrydyaeM Ha sKpaHe ocuusuiorpaga, MoryT ObITh U3MEPEHbI YacToTa U
($a3oBBIl  CABHr, TapamMeTpbl MOIYJMPOBAaHHBIX CHUTHAJIOB, BpPEMEHHble HHTepBajbl. Ha 0aze
ocuusuiorpada co3aHbl MPUOOPHI ISl MCCIEAOBAaHUS MEPEXOTHBIX, YACTOTHBIX M aMIUIMTYAHBIX
XapaKTePUCTHK PA3IMYHBIX JIEKTPO — U PATUOTEXHUUECKUX ycTporcTB. [lInpokoe pactpocTpanenue
AJEKTPOHHO — JIY4EBbIX OCHHIIIOrpa(oB 00yCIOBIEHO BO3MOXHOCTBIO UX MCIOJIb30BaHUS B M0OJ0CE
94acTOT OT HYJIS JIO JECSATKOB THUrarepll, MpH HAMpsDKEHUH CHUTHAJa OT JAECATKOB MHKPOBOJBT JI0
COTEH BOJIBT.

DJEeKTPOHHBIE OCHMIUIOTPAa(dbl XapaKTEPU3YIOTCS PSIIOM TEXHMYECKHX U METPOJOTHUECKUX
xapaktepucTuk. K HarOosee BaXKHBIM OTHOCSITCSI:

®  YyBCTBUTEIBHOCTH 1O KaHanaMm Y u X (Mmm/B);
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http://biblioclub.ru/index.php?page=book&id=459515

e [0JI0CA TPOMYCKaHHs, T.€. AMANa30H YacToT, B IMpelesiax KOTOporo Kod(pQUIMEHT
ycuiIeHHUsl KaHama Y yMeHbIIaeTcsi He Oojee yeM Ha 31b 1Mo OTHOIIEHUIO K HEKOTOPOH OIMOPHOM
4acToTe;

e  JMama3oH U3MEHEHUs IUTEbHOCTU Pa3BEPTKHU;

®  BXOJHOE CONMPOTUBIIEHUE U BXO/IHASI EMKOCTh KaHaa Y,

e  [apaMeTphl, XapaKTepU3YIOlIHue MOTPEIIHOCTH HM3MEPEHHUS HAINpsDKeHHUS U UHTEpPBaJoB
BpPEMEHH.

IIpumep 2:

Hpunuun padoTsl.

MeTtoa HerocpeICTBEHHOM OLIEHKU pean3yeTcsl B mpuOopax Ik H3MEPEHUs! COMPOTUBICHUS
MOCTOSSHHOMY TOKY — JJIGKTPOMEXAHWYECKHUX U 3JEKTPOHHBIX OMMETpax. DJIEKTPOMEXaHUYECKUE
OMMETpPBI CTPOATCS HA OCHOBE MPHOOPOB MAarHUTOAIEKTPUUYECKOW CHCTEMbI M B 3aBUCUMOCTU OT
BEJIMYMHBI U3MEPSIEMOr0 COMPOTUBIICHHUS MOTYT OBITH BBIIIOJIHEHBI MO0 CXEME C MOCIIe0BaTEIbHBIM
00 mapauIeTbHBIM BKIIFOUEHUEM U3MEPSIEMOT0 HAMIPSIKCHUS.

XapakTep IIKaJbl MOJCKA3bIBAET , YTO OMMETP TAKOT'O TUIIA MPEANOYTUTENIBHO UCIOIB30BaTh
JUISE U3MEPEHHSI CPaBHUTEILHO OOJBIINX COMPOTUBICHUH (10 HECKOJIBKUX KHIIOM), TaK KakK IMpU
MaJbIX 3Hau4eHUsAX Ry 3TOT oMMeTp UMeeT Mallyl0 YyBCTBUTEIHHOCTb.

Jis m3MepeHus: HEOOJBIIUX COMPOTUBICHUN TPUMEHSIOTCS OMMETpPBI, C MapalieIbHBIM
BKJIFOUEHHUEM H3MEPSIEMOI0 COMPOTHUBICHUSI.

[Ipn mocTpoeHUH SIEKTPOHHBIX OMMETPOB HCIIOJIB3YIOTCS JIBa METOJa WU3MEPEHUS: METO]
CTaOWJIM3UPOBAHHOTO TOKAa B LEMU JENUTeNss U METOJ NpeoOpa3oBaHUs H3MEPSEMOro
COMPOTUBIICHUSI B TMPOMOPIHOHATBHOE eMy HampshkeHue. [1lo MeTomy cTaOMIM3HpOBAHHOTO TOKA
IEIUTENb HAPSKEHUs, COCTABICHHBIA M3 00pa3snoBoro Rgs, ¥ n3mMepseMoro Ry compoTHBIIECHHI.
DTOT BapuaHT CXEMbI OMMETPA MPUMEHSETCS TSI U3MEPEHHS IOCTATOYHO OOJBIINX COMPOTHUBICHUA.

Ora cxema pealu3oBaHa B Ps/I€ BBITYCKAEMBIX MPOMBIIIICHHOCTHIO MUJUIMOMMETPOB,
o0ecreYnBaOIUX HW3MEPEHUE AaKTUBHBIX CONPOTHBICHHA B JMana3oHe 10%...10° Om ¢
norpemHocTsio 1,5...2,0%

[Ipumenenne B ogHOM mpuOOpe 0Oenx BapUaHTOB CXEM IIO3BOJIIET CO3AAaTh H3MEPUTEIH
COMPOTUBIIEHUN C JWama3oHOM H3MepeHHsi OoT enuHull OM 10 HECKOJbKO JECSTKOB MEraoM C
norpenrHocTsio He 6onee 10%.

3amaHus 1J151 CAMOCTOATEIbHOI padoThl.

1. [aiiTe cpaBHUTEIBHYIO XapaKTEPUCTHKY MPUHIUIIA pa0OThI JIEKTPOHHOTO BOJILTMETPA U
OMMETpa.

2. Omnumure TEXHUYECKHE W METPOJOTHYECKHE  XapaKTEePUCTUKH  DIEKTPOHHOTO
ocmmutorpada.

BbIBoaBI M NIpeJIOKeHH 10 JAHHON NPaKTHYecKoil padore.

DJIeKTPOHHBIE  AHAJIOTOBBIE MPUOOPHI  CIIOCOOCTBYIOT — HAOJMIOJCHHIO  3aBUCUMOCTH
HaAMpPsDKEHUS OT BPEMEHH, a TAaKXKE MEPUOINYSCKUE M HETIPEPHIBHBIC UMITYIbCHBIC CUTHAITBI.

I[Ipu paboTre OMMETPOB MOXHO HPOCIEKUBAaTH  pPabOTy  OTHENbHBIX U
KOMOWHUPOBaHHBIX IPUOOPOB (TECTEPOB, aBTOMETPOB).

KoHTposibHbIE BOIPOCHI.

1. Pacckakute O MPUHITUIIE IEHCTBUS IIEKTPOHHOTO — JTY4eBOTO OCIuLIorpada.

2.4Yto sBIIsETCS OCHOBHBIM Y3JIOM ocIuiuiorpada?

3. Kakue MeToapl M3MEpeHHsI HCTIONB3YIOTCS TP MOCTPOSHUH SJIEKTPOHHBIX OMMETPOB?

IIpakTyeckas padora Ne3

Tema: M3MmepeHue >IeKTPUYECKUX BEIWYUH. METONbl U CpelcTBAa MU3MEPEHHII MAarHUTHBIX
BCIIMYHH.

Lenp 3aHATHA: CcIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB DSJEKTPUYECKUX BEIHYWH;
MMO3HAKOMUTL C MCTOAaMHU U CpCACTBAMU H3MepeHHﬁ Mar"gHuTHBIX BCJIWYUH, OaTb IIOHATHUA O
KaTEeropusiX CTaHIapTOB B PA3IUYHBIX OTPACIISX.
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YMeHHsT W HAaBBIKH, KOTOpbIe [0JKHbI TNpHOOpecTH o0y4aeMble Ha 3aHATHM:
OCYILIECTBIISATh U3MEpPEHHE (PU3NYECKUX BEIUYMH C MOMOUIBIO AJIEKTPOMEXAaHUYECKHX MPHOOpOB,
npuOOpPOB MAarHUTORJIEKTPUYECKOH CHCTEMBI;  yMETh IOJb30BaThCsS METOJOM BOJBTMETpa —
amrepMeTpa; MPeACTaBIATh METOAbl W CPEACTBA HM3MEPEHHUS MArHUTHBIX BEIUYHH (IPUOOPHI
MarHUTOIIEKTPHUECKON CUCTEMBI).

OO6opynoBanue: amrepMeTp, BOJBTMETP, JJIEKTPOMEXaHUYECKHE MPUOOPBL, MPUOOPHI
MarHUTOIIEKTPHUECKON CUCTEMBI.

IlepeyeHb UCMOJIB3yeMbIX HCTOYHUKOB:

8. BopoOneBa, I'.H. Mertponorusi, crangaptuzanus u cepTuduxanus : yueOHuk / I.H.
Bopo6seBa, .B. MypaBseBa. — Mocksa : MUCUC, 2019. — 278 c. — ISBN 978-5-906953-60-5.
— Teker : onexktponHblt // Jlanep @ 2nekTpoHHO-OmOmmoreunas cuctema. — URL:
https://e.lanbook.com/book/129000

9. VYrompaukoB, A. B. Merponorus. DnekTpudeckue H3MepeHus [DIEeKTPOHHBIN pecypc] :
npakTukyMm / A. B. YronbHUKOB. — DJEKTpOH. TeKCTOBBIC nanHble. — CapatoB : Al [Iu Ap Menua,
2019. — 140 c. — 978-5-4497-0019-3. — Pexwum pocryna: http://www.iprbookshop.ru/82232 html

10. Buxkynmuaa B.b, Merposiorus, cranmaptuzanus, cepTuuKanus [DIeKTpOHHBIN pecypc]:
yuebnoe nocobue / B.b. Bukynuna, [1.J1 Bukynun - M. : U3narensctBo MUCH - MI'CY, 2017. -
http://www.studentlibrary.ru/book/ISBN9785726416724.html

11. KopotkoB B.C. Merponorus, cranmaptuzanus U cepTudukanus [DIeKTpOHHBINA pecypce] :
yaeonoe nmocodue aiis CITIO / B.C. Kopotkos, A.W. ApoHacoB. — DIEKTPOH.TEKCTOBLIC JaHHBIC. —
Caparos: Ilpodobpa3zoanue, 2017. — 186 c. — 978-5-4488-0020-7. — Pexum mocryma: http:
[lwww.iprbookshop.ru/66391.html

12. Jludpuu, . M. CrangapTusanusi, METPOJIOTHS U MOATBEPKJACHUE COOTBETCTBUS : YUCOHHUK U
MPAKTUKYM JJI BY30B : YUeOHUK JJI CTYAECHTOB BBICIIMX Y4Y€OHBIX 3aBEACHMI, 00yJaromMXCs IO
sKOHOMHYECKUM HampasieHusMm / M. M. Jludun. - 13-e uzn., nepepab. u nom. - Mocksa : FOpaiir,
2020. - 362 c. - (Beicmee oOpa3oBanue). - Kaura moctynmHa Ha o0pa3oBaTelbHOM Tutatdgopme
"FOpaiit" urait.ru, a Taxke B MoOMIbHOM npuiiokeHun "FOpaiit.bubnunoreka". - bubaunorpadus: c.
360-362. - ISBN 978-5-534-08669-0 : 989-00. - TekcT : HemocpeACTBEHHOE.

13. Metpoorusi, crangapTH3anus U cepTudukanus : yueonuk / nmox penakuueit M. A. MBaHosa,
C. B. Ypymesa. - Cankrt-IlerepOypr [u mp.] : Jlaas, 2019. - 354 c. : un. - (Y4eOHUKHU 71 BY3O0B.
CreuunanpHas mureparypa). - bubmmorpadus: c. 353-354. - ISBN 978-5-8114-3309-4 : 1780-00. -
TeKkcT : HenmoCpeACTBEHHOE.

14. TapacoBa, O.I'. Mertposorus, craHmapTuszamus ¥ cepTHdukauus : ydeOHoe mocobue /
O.I'. Tapacosa, D.A. AnncumoB. - Momxkap-Oma : IIT'TY, 2016. - 112 c. : a6 - Bubnuorp. B KH. -
ISBN 978-5-8158-1709-8 ; To xKe [DneKTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=459515

CoaeprxkaHue M NOPSAIOK BbINOJTHEHUsI pa0oThI.

Bonpocel Teopuu, paccMaTpuBaeMblie B IPaAKTH4YECKOH padore:

1. Mpunuun paGoTel BoJbTMETpa — ammepMmeTpa. 2. OcoOEHHOCTh 3IEKTPOMEXaHUYECKUX
npu6opoB. 3. PaboTta mpuOOpOB 3IEKTPOMArHUTHOW CHCTEMBI.

IIpumep 1:

H3mepeHne METo10M BOJIbTMETPA — aMIIepMETpa CBOAUTCS K U3MEPEHUIO TOKA U HANPSXKEHUS
B IIETIH C U3MEPAEMBIM JBYXIIOJIOCHUKOM U TOCIEAYIOIIEMY PacyeTy €ro rmapaMmeTpoB I10 3aKOHY
Oma. Meton MOXeT ObITh MCIONB30BaH I U3MEPEHUsS] aKTHBHOTO M TOJHOTO CONPOTHUBIIEHUS,
WHAYKTUBHOCTH U €MKOCTH.

W3mepenune akTUBHBIX CONPOTUBIIEHUHN POU3BOAUTCS HA MMOCTOSHHOM TOKE, IIPU 3TOM

BKJIIOYEHHE pe3rcTopa Ry B M3MEpUTENbHYIO IIEMb BO3MOXKHO 1O cxemaMm. O0e cXeMbl PUBOIAT K
METOJIMYECKUM TOrpeiHocTsIM AR, 3aBHCAIIMM OT BEJIWYUHBI COMPOTUBICHUNH MPHUOOPOB.
OueBuAHO, YTO B CXEME METOAMYECKas MOTPEUIHOCTh TEM MEHbINIE, YEM MEHbIIE CONPOTHBIICHHE
ammepmetrpa (mpu Ry — o AR — 0). Takum oOpa3om, cxemMaMu CII€IyeT TOJIb30BaThCSA IS
M3MEpEeHUst OOJIBIINX M MAJIBIX COMPOTHBIICHUH.
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W3MepeHue moHOTO COMPOTUBIICHUS Zy BBIMOJIHACTCS HA MIEPEMEHHOM TOKE 4acTOTOM T
[To moka3zaHusAM BOJIBTMETPA U aMIIEpMETPa ONPEALIISIIOT MOIYIIb TTOJTHOTO COTIPOTHUBIICHUS
| Zx|= Uy /1,

I'me Uy, | o — moka3anusi BOIBTMETpA U aMIIEpMETpA.

BeimonmHuB  aHamM3 METOAWYECKOW TOTPEUTHOCTH, MPUAEM K BBIBOJY, YTO CXEMBbI
1IeTIECO00Pa3HO MPUMEHSTh P Zy <<Z\, Zy>>Z,.

N3mepenne €MKOCTH METOJOM BOJBTMETpPa — aMIlepMETpa MOXKET OBITh BBITIOJHEHO IO
cXeMaM.

EMKOCTHOE CONpOTHBIIEHUE KOHIEHCATOPA

XC = l/(DCX = Uc/l,

OTKyJa

Cx = |/(0Uc/

CrnenoBarenbHO, MPH H3MEPEHHH EMKOCTH STUM METOJOM HEOOXOAMMO 3HaTh YacTOTY
WCTOYHWKA THUTaHUA. J[s wW3MepeHuss OueHb MayIbIX €MKOCTEH, MPUMEHSIOT BapHaHT METoJa
BOJIbTMETpA - amrepMeTpa (METoJ IByX BOJIBTMETPOB).

[Turaromee Hanpspkenue U; usmepsercs BoibTMeTpoM V1. Bombetmerp Vo uzmepser
HanpsbkeHue Ha KoHjeHcaTope Cp, eMKOCTh KOTOPOTO U3BECTHA
U 2 = |/(1)C0.
Tok | onpenensieTcst BRIpaKeHHEM
| = U1/(1/®CX+ l/(DCo),
OTKyJa
Cx = CoUz/(Ul - Uz)
Jlis  yMEHBIIEHUS TOTPENIHOCTH W3MEPEHUsT HEOOXOJMMO BBIMIOJHUTL YCIOBUE
Co>>Cy, Tor1a MO’KHO YIIPOCTUTDH BBIPAKCHHE.

Cx = C()UZ/Ul.
MeTto/ ABYX BOJIBTMETPOB MO3BOJISIET U3MEPSITh EMKOCTH OT J0Jel nmukodapa.
I/IBMepeHI/IC WHOAYKTUBHOCTH KaTylIKH MCTOJAOM BOJBTMETPA — aMIIECpMETpa
BO3MOJXHO, €CJIN €€ COITPOTUBJICHHUC R|_ S3HAYUTCIIBHO MCHBIIIC PCAKTUBHOT'O COIIPOTUBJICHUA X|_.
[Ipu sTOM
I = UL/(,OL,
OTKyJa
L=U /ol

Ecmm TpebOyercss monyunTh Oojiee TOYHBIM peE3ynbTaT, TO HEOOXOIWMO Y4YECTh
COIPOTUBIICHUE KaTyIIKH. Tak Kak
Z=U /Il =\R.*+ o’L?
TO
L =1oV(U /M)?-R. 2
[TorpemHOCTH M3MEpPEHHs] NapamMeTPOB SJEMEHTOB LIENEN METOJOM BOJbTMETpa —
ammepMerpa Ha HHU3KMX 4acrtoTax cocTaBiastoT 0,5...10% wu omnpenenstorcss NOrpelHOCTHIO
UCIOJIb3YEMBIX NMPUOOPOB, a TaKKe HAIMYUEM Mapa3uTHBIX mapameTpoB. [lorpemHocti nsmepenus
BO3paCTalOT C YBEJIMYEHUEM YACTOTHI.
IMpumep 2. [IpyHUMI padoOTHI IJTEKTPOMEXaHUYECKUX TPUOOPOB.

Jlig u3MepeHus HaNpsHKEHWs U CHIIBI TOKAa IIMPOKO MPUMEHSIOTCSA 3JIEKTPOMEXaHUUECKUE
npuOopbl. OOMKUM TEPMUHOM SJIEKTPOMEXAHHUECKUE TPUOOPHI 0003HAYAIOT cpeAcTBa n3mMepeHuit. K
AJIEKTPOMEXAHUYECKOI TpyINIe MpHHAIIeKAT U3MEPUTENbHBIE MPUOOPHI MarHUTOIEKTPUUYECKOH,
AJIEKTPOMArHUTHOM, BJEKTPOJUHAMUYECKOM, HJIEKTPOCTATUYECKON M WHIYKIIMOHHOM CHCTEM.
[TpuGoOpHI 3TUX CHCTEM YacTO BXOJAT B COCTAaB U JPYrux, Ooyiee CI0XKHBIX, CPeaCcTB u3Mepenus. [1o
¢bu3nyecKoMy MPUHIMUIY, MOJ0KEHHOMY B OCHOBY MOCTPOECHHSI U KOHCTPYKTUBHOMY HCIOJHEHHUIO,
3TH TPUOOPBI OTHOCATCS K TPYIIE AHAJIOTOBBIX CPEJCTB M3MEPEHHUs, T.€. CPEICTB M3MEPEHUs,
MOKa3aHUs KOTOPBIX SBJISIIOTCS HENPEPHIBHON QYHKIMEH n3MepseMOi BETUYHHBI.

W3mepurenbHass cxema TpPEACTaBIsIeT Co00Ml  COBOKYIIHOCTb — CONPOTHBIICHHH,
WHIYKTUBHOCTEH, €MKOCTEH M HMHBIX DJIEMEHTOB 3JIEKTPUUYECKOW IEMU MpUOOpa W HMMEET CBOCH
OCHOBHOH 3afaueil mpeoOpazoBaTh H3MepsAeMyI0 (PU3HUECKYI0 BeNMYMHY X B HEKOTOPYIO HOBYIO
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BEIMYMHY Y, IIOA BO3ACHCTBHEM KOTOPOW IPOUCXOIUT IE€pEMELIEHUE O MOJBMIKHOM dacTu
U3MEPUTENIBHOIO MEXAHM3Ma, OTCYMTBIBAEMOE C TIOMOIIBIO OTCUETHOIrO YyCTpoucTBa. Takum
oOpa3oM, eciiu BbIONHsIeTCs 3aBHCUMOCTh G = f(X), To mpubop MoXkeT OBITH MpOrpagyupoBaH B
€AMHULAX U3MEPSIEMOW BEIMYMHBL. BEJIIMYMHBI COOTBETCTBOBAJIO OJHO, W TOJBKO OJHO,
OIpeJieIeHHOe OTKJIOHEeHHe (. He MeHee BaxkHO, YTOOBI HapaMeTphl CXEMbl U HU3MEPUTEIBHOTO
MEXaHW3Ma HE U3MEHSUINCh IIPU W3MEHEHWHM BHEUIHUX YCIOBHUW, HAOpUMEp, TEMIEPaTypsl
OKpY>KaloIlel Cpe/ibl, 4acTOThI MUTAIOIIETO CXeMY TOKa U IpYTUX (PakTopoB.

[Ipn momaye Ha BXOJ HM3MEPUTEITHLHON CXEMBI MPUOOpA H3MEPSIEMON BEIWYUHBI
BO3HHUKAET BpallalOlMii MOMEHT, ONMCHIBAEMbIN BHIPAXKEHUEM

M,, = f1(X).

UTtoObl KaXIOMy 3HAQYCHHIO HM3MEpPSAEMOW BEIMYMHBI X  COOTBETCTBOBAJIO
OIPENIEICHHOE OTKIOHEHHE CTPEIKH ¢ HEOOXOIMMO YpPAaBHOBECHTh BpALIAIOIIUH MOMEHT My,
IIPOTUBOJCHCTBYIOIUM MOMEHTOM M, IPOTHBOIOIOKHBIM BPAIIAIOMIEMY M BO3PACTAIOIIEMY IO
Mepe YBEIWYEHHUs yIiia MOBOPOTAa MOABM)KHOM yacTh. B OONBIIMHCTBE 3JEKTPOH3MEPUTEIBHBIX
MPUOOPOB TMPOTHBOJACUCTBYIOIIMA MOMEHT CO3JAETCS IIJIOCKON CHUPAIBHOM NPYXUHKOH, IS
KOTOPOi1 CIIpaBeAJINBO COOTHOLIEHHUE

M,, = W6,

I'me W — xoaddunivent, 3aBucAIUi OT CBOWCTB MaTepHralia U pa3MepOB MPYKHUHKH.
IIpn coBMECTHOM BO3JAEHCTBUM BpALIAIOIIETO U MPOTHUBOACUCTBYIOIIETO MOMEHTOB IIOJIOKECHHE
pPaBHOBECHS, T.€. YCTAHOBMBILEECS OTKIOHEHUE CTPEIKH ONpPENCIAETCS M3 ycnoBus Mg, = My,
YuurteiBas (GOpPMYIIbI TOTYIHUM

a = F1L()/W=F(x)/

g Toro, 4toObl B IpOIECCe JAOCTH)KEHUSI YCTAaHOBHMBIIETOCS TOJIOKEHUSI CTpeka
npubopa HE UCHBITHIBANA CIWMIKOM JOJTUX KOJe0aHWW B 3IIEKTPOMEXAaHMUYECKUX Mpudopax,
MIPUMEHSAIOTCSL YCIIOKOUTEIHN, CO3JAI0IIME MOMEHT YCIOKOEHHUs, MPONOPLUUOHAIBHBIA CKOPOCTH
MIEPEMELIEHUS CTPEIIKU

Mo = P(dé)/dt

IIpumep 3. PabGoTa npud0OpoB MArHUTOIJIEKTPUYECKOH CUCTEMBbI.

B npubopax MarHMTORIEKTPHUUECKOW CHUCTEMBI BpAlAIOIIMA MOMEHT CO3[AeTCsl 3a CyeT
B3aUMOJICHCTBHUS TIOJISI TIOCTOSTHHOTO MarHWTa ¢ PaMKO#M (KaTyIIKOW), IO KOTOPOW MPOTEKAET TOK.
KOHCTpYKTHBHBII N3MEPUTENBHBIN MEXaHU3M MPHOOpPa MOXKET OBITh BBHITIOJHEH OO C MOABUKHBIM
MarHuToM, JM00 ¢ TOABMXKHOW paMkoi. IIOCTOSIHHBIMI MarHuT, MarHMTOINPOBOJ C TOJIIOCHBIMH
HAaKOHEUYHUKAMU M HEMOJBMKHBIN CEpJACYHUK COCTaBIISIOT MAarHUTHYIO CHUCTEMY MexaHu3ma. B
3a30pe€ MEXKIy IMOJIOCHBIMM HAKOHEYHHMKAMH M CEPACYHMKOM CO3JACTCS CUIBHOE, pagualbHOE
MarHuTHOE T0JIe, B KOTOPOM HaXOJMTCS MOJBHM)KHAsI MPSMOYTOJIbHAsI paMKa, HAMOTAHHAsE TOHKUM
MEIHBIM WU ATIOMHUHHUEBBIM IMPOBOJIOM Ha ATIOMUHUEBOM Kapkace (wim 0Oe3 kapkaca). Pamka
3aKperuieHa MexAy noiyocsmu. CroupajibHble MPYKHHKH, TPEJHA3HAYEHHBIE JUISl CO3JaHUs
IIPOTUBOAECUCTBYIOIIETO MOMEHTA, OJJHOBPEMEHHO MCIIONB3YIOTCS IS MOJa4d U3MEPSIEMOI0 TOKa B
pamky. Pamka jxecTko coemmHeHa co cTpenkoi. J[ms GanmaHCHMPOBKH TMOIABMIKHON YacTH HUMEIOTCS
MepeABUKHBIE TPY3UKH.

BelpaxxeHue s Bpallaroliero MOMEHTA, ACHCTBYIOLIETO Ha IMOJBUKHYIO CUCTEMY
IpU TMPOXOXKIECHUU Yepe3 pPaMKy TOKa TOIydduM, HUCHONB3ys ¢opmyny nans cuibl JlopeHia,
BO3JICHCTBYIONIEH HA MPOBOJHUK C TOKOM, HAXOSIIMICA B MArHUTHOM MoJie. Cuiia IeicTByromas Ha
MIPOBOJIHUK OIpeaesseTcs: popMynoii:

F=IBlsin (B"I)

[Ipu 3TOM CuiBl, AEUCTBYIOIIME HA MPOTHUBOIOJIOKHBIE OTPE3KHU BUTKOB, PABHBI, HO
MIPOTUBOIOJIOKHBI 110 HallpaBieHUt0. B pe3ynbraTte, HA paMKy U3 W BUTKOB MPOBOJIOKU JIE€UCTBYET
BpAILIAIOIUA MOMEHT

M,,=2F(b/2) = BS,wl,
rae b —3To mupuHa paMku; Sy — IIOIAAb PAMKI
4=(BS,W)/(W)I,
YroJ OTKJIOHEHUs MOABM)XKHOM YacTH NPONOPLUUOHAIEH TOKY, MPOTEKAIOIIEMY IO

pamke. Koo uumeHT nponopriuoHaibHOCTH
S1= (BS,W)/(W),
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Ha3bIBAETCS YyBCTBUTEIBHOCTBIO MAaTHUTOAIEKTPHUYECKOTO IPUOOpa K TOKY.

Jlnst monydeHuss 3aBHCHUMOCTH yIjla OTKJIOHEHMS (G OT HIPHJIOKEHHOTO K paMKe
Hanpsokenus nojacrasuM B 1=U/R, (roe Rp — comporusnenne pamkn):

= (BS,W)/(WR,)*U = S,U,

rae Sy — YyBCTBUTEIbHOCTh MarHUTOAJIEKTPUYECKOTO MPUOOPA K HAMIPSHKEHHUIO.

[TonBukHAs cUCTEMa U3MEPUTEIHHOTO MEXaHMU3Ma MarHUTORJIEKTPUYECKUX TPUOOPOB
o0jaiaeT 3HAYUTENBHON WHEPLHEH, MOATOMY TaKue MPUOOPHI pearupyroT JIMIIb Ha MOCTOSHHYIO
COCTABJISIIOLIYIO TOKAa W HENPUTOAHBI JJII U3MEPEHUsS NMEPEMEHHOTO TOKAa WM HampsbkeHus. s
M3MEpEeHUll B LENsIX NEePEMEHHOr0 TOKa HEOOXOAUMO MPEABAPUTENBHO MpeoOpa3oBaTh MEPEMEHHBIN
TOK B ITOCTOSIHHBIM.

W3  rpynmbel  aHalOroBBIX  JJEKTPOMEXaHMYECKUX  HpUOOpoB  MpUOOpPHI
MarHUTOIEKTPHUECKOW CHCTEMBI OTHOCATCS K YHUCITY Haumbosiee TOYHBIX M YYBCTBUTENBHBIX.
N3menenns temneparypsl OKpYXKAarOIIEH Cpelbl U BHEIIHUE MAarHUTHBIE MOJIA MaJO BIMSIOT HA UX
paboty. PaBHOMepHas mikaia, Majoe MOTpeOJIeHHEe SHEPrHMH TaKKe OTHOCHUTCS K JIOCTOMHCTBAM
MarHUTOAJIEKTPUYECKUX TPHUOOPOB.

3agaHus 119 CaMOCTOSITEILHOIO pPelleHusl.
1. [laliTe XapaKTEepUCTUKY U MIPUHIIUT PAOOTHI TEPMOICKTPHUIECKUM TTPHOOpamM
2. Ilpoun3BecTu npouecc U3MEPEHHS HANPSKEHHUSI KOMIIEHCATOPOM ITOCTOSIHHOT'O TOKaA.
BbiBOABI ¥ MIpeIJIOKEeHNS 10 JAaHHOM NMPAaKTUYeCKOH padoTe.

IIpu u3MepeHnn 3IEKTPUUYECKUX BEIMUYUH ONPEAEIAETCS TOK M HANpSIKEHUE B LETH.
DT0 MOXKET OBITh MCIOJIB30BAHO JIJISl K3MEPEHUS aKTUBHOT'O U TIOJTHOTO COMPOTHUBIICHUS.

PaGoTel  mpuOOpOB  INEKTPOMArHUTHOW  CHUCTEMBI  IO3BOJIICT  ONPEACIHUTH
B3aMMO/ICIICTBIE MATHUTHOTO TOJIS C TIOJIBUKHBIM (DepPOMArHUTHBIM CEPACUHUKOM.

B Hacrosimee Bpems NpHOOpPHI 3IEKTPOMAarHUTHOW CHUCTEMBI CIOCOOCTBYIOT
BBIIEP)KMBAHUIO 3HAYUTEIBHBIX MEPErpy30K, BO3SMOKHOCTH I'PaIyHPOBKHU MPUOOPOB.

KonTpoJsbHBIE BOPOCHI.
1. C xakoi 1ebI0 MPUMEHSIIOT AIEKTPOMEXaHUUECKHUE IPUOOPHI.
2. JlaiiTe XapaKTEpUCTUKY IEKTPOMArHuTHON CHCTEMBI.
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