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Ilepeuens komnemenyuii U UHOUKAMOPOB OOCHUNCEHUA KOMNEMEHUUIL C YKA3ZAHUEM IMAN08 (OoPpMUPOBAHUA 8 NPOYECCe 0CBOCHUS OUC-
UUNTUHDL
Kommerenmus:

OIIK-6 — crmocoOeH MpOBOIUTH U3MEPEHUS DJCKTPUUECKUX M HEIIEKTPUUECKUX BEIMYUH MPUMEHUTEIBHO K OOBEKTaM
PO eCCUOHATTLHOM IESITCIIBHOCTH.

WNHuKaTopsl JOCTUKEHNS KOMIIETCHIINN:

1) OIIK-6.1 — 3HaeT METOUKY MTPOBEACHUS U3MEPEHUS ICKTPUICCKUX M HEAICKTPHUCCKUX BEITUUHH;

2) OIIK-6.2 — yMmeeT BBIMOJHATH SKCIIEPUMEHTAILHBIC HCCIICIOBAHUS 110 3a/IaHHON METOJMKEe, 00padaThiBaTh Pe3yIbTaThl
DKCIIEPUMEHTOB;

3) OIIK-6.3 — BnasieeT HaBbIKAMH MIPOBEJICHHS SKCTIEPUMEHTAIBHBIX UCCIICIOBAHUI U aHAIM3a TIOJTY4YCHHON HH(POPMAIIUH .

Z[JIH OYHOI'0O 1 OYHO-320YHOI'0 OTACJICHUSA

Huouxkamopul Omanwl hopmuposanus ¢ npoyecce 0c0eHUA OUCUUNTUHDBL
oocmudiceHus
Komnemenuuu Jexuyuu Ilpakmuueckue | Jlabopamopuwvie | Kypcoeoii npoexm (pa- | Haumenosanue ouye-
3anamus, 1aoop 3aHAmMUA ooma) HOYHO020 cpeocmea
MOPHBLI NPAKM
KyM
1K-1.1 Tema 1,Tema| Tema 2, Tema 3, | Tema 2 He npeoycmompensr | JlabopatopHsie pado-
IK-1.2 2, Tema 3 ThI
I1K-1.3
IK-2.1
[1K-2.2
I1K-2.3
[IK-1.1 Tema 1,Tema | Tema 2, Tema 3, | Tema 2 He npedycmompensr | JlabopatopHsie pado-
IK-1.2 2, Tema 3 ThI
I1K-1.3
IK-2.1
[1K-2.2
I1K-2.3




I1K-1.1
[1K-1.2
I1K-1.3
[1K-2.1
I1K-2.2
I1K-2.3

Tema 1,Tema
2, Tema 3

Tema 2, Tema 3,

Tema 2

He npeoycmompenoi

JlaGopatopHsbie pabo-
THBI,




Jli1g 3a04HOT0 OTIAEIEHUS

Ouyenounvie cpeocmea

o) * ®
$ S = S
L |5 5 3
S =8 |23
JlaGoparopnas pabota 32 60
3auét 24 40
Uroro: 60 100

J11s1 04HO-3a0YHOI0 OTACIICHUS

Ouenounvle cpeocmea

o) ® ®
¥ c = - S
E 5 3
S = 3 s 8
JlabopaTtopHas pabota 18 30
3auct 24 40
Uroro: 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OlLleHKa «OTJIMYHO» BBICTABJISICTCS CTYICHTY, €CIIM TEOPETUUYECKOE COJNEep-
J)KaHUE Kypca OCBOCHO TOJHOCTHIO, 0€3 MPOOEIIOB; HCYESPITBIBAOIIE, MTOCTIC-
JIOBATEIBHO, YETKO M JIOTHYECKH CTPOHHO H3jaraeT MaTepHall; CBOOOIHO
CIpaBJISIETCSl C 3aJadyaMu, BONPOCAMU W OPYTMMHU BHUJIAMU MPUMEHEHUS
3HaHI/II\/'I; I/ICHOJIBSYCT B OTBECTC ILOHOJ'IHI/ITGJII)HI)II\/'I MaTepI/IaJ'I BCC HpCI[yCMOT-
PEHHBIE IPOrPaMMOU 3aaHUsI BBIIIOJHEHBI, KAYECTBO UX BBIINOJIHEHUS OLe-
HEHO YMCIIOM 0allIoB, OJIM3KUM K MaKCHMAaJIbHOMY; aHAIIN3UPYET MOTydeH-
HBbIC pCSyJ'II)TaTI)I; HpO}IBH}IeT CaMOCTOATCIBbHOCTD HpI/I BBIIIOJIHCHUUN
3aJaHuM

74 - 86

Xoporo (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIIETCS CTYNEHTY, €CIIM TEOPETUUECKOE COAEp-
XKaH{Ee Kypca OCBOCHO IOJIHOCTBIO, HEOOXOAUMBIC MPaKTHYECKHE KOMIIe-
TEHIIMM B OCHOBHOM C()OPMHPOBaHBI, BCE MPEAYCMOTPEHHBIEC MTPOTPaMMOi
o0y4eHus1 ydeOHbIE 3a1aHUsI BBIIOIHEHBI, KAYECTBO MX BBIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpPAO 3HAET MaTepual, TPaMOTHO U IO Cylle-
CTBY M3JIaraeT €ro, He JOMyCKas CYIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

OneHka «yZOBIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIM TEOpPETHYE-
CKO€ CoJiep)KaHHE Kypca OCBOEHO YaCTHYHO, HO MPOOEbl He HOCAT Cylle-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO NMPEIyCMOTPEHHBIX MPOTrpaMMOil 3a-
JAaHWH BBIIOJTHEHO, HO B HHUX HMEIOTCS ONIMOKH, MpH OTBETE Ha
[TOCTABJICHHBIA BOIPOC CTYAEHT MAOMYCKAaeT HETOYHOCTH, HEIO0CTaTOYHO
MpaBUIbHBIE (OPMYINPOBKH, HAOIIOAAIOTCS HAPYIICHHS JIOTUYECKOW MO-
CJIEI0BATEIIbHOCTH B M3JI0KEHUHU IIPOrPAMMHOI0 MaTEpHAIIA.

OneHka «3a4TeHO» BBICTABIAETCS CTY-
JIEHTY, €CIM OTBETHI Ha BOIPOCHI IO Te-
MaM JUCLUIUIMHBI II0CIEN0BATEIbHBI, JIO-
TUYECKU U3JI0KEHBI, JOILyCKAIOTCs
HE3HAYUTEIbHBIE HENOYETHI B OTBETE CTY-
JIEHTa, TaKH€ KaK OTCYTCTBHE CaMOCTOS-
TEJIHHOTO BBIBOJIA, PEUEBBIE OIIMOKH U I

Huxe 60

Heynosnerso-
PUTEITHHO
(1e 3auTeHO)

OneHka «HEYIOBJICTBOPUTEILHO» BBICTABISETCA CTYICHTY, €CIM OH He
3HAET 3HAYMUTENIFHOW YacTH MPOTPaMMHOT0 MaTepHuaja, AOIMYCKaeT CyIle-
CTBEHHBIE OIMOKH, HEYBEPEHHO, C OOJIBIIMMU 3aTPYAHEHUSIMH BBITIOJHSET
MpaKTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIIETECHIIMH He
c(hopMHUPOBaHbI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX TPOTrpaMMoOn 00y4eHuUs
y4eOHBIX 3aJ]aHUH HE BBITIOJIHEHO, KAYeCTBO MX BBITIOJHEHUS OIEHEHO YHC-
JI0M 6aJIOB, OJIM3KUM K MUHUMAJIEHOMY

OL[GHKa «HC 3a4TCHO)» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX ITOHSTHH TEMBI JAUCIHUIIIIMHBI, HC OT-
B€YACT HA OOIIOJHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi XxapakTepucTHKA OIIeHOYHBIX CPeACTBA

HHE) XapaKTePUCTHK J1Ta00paTOPHOTO OO0BEK-
Ta.

[lenp 7abOpaTOpHBIX 3aHATUNA:  OCBOEHHE
U3y4aeMoil yueOHON NHCUMIUIMHBI; TpUoOpe-
TEHHUE HABBIKOB MPAKTUYECKOTO MPUMEHCHUS
3HAHUW y4eOHOU NUCHMIUIMHBI (JIUACHIMILIINAH )
C WCIOJIb30BAaHWEM TEXHHYECKHX CPEACTB H
(nn) o0opyaoBaHUs

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| OUeHoOuH020 cpeocmea OUEHOYHO20 Ccpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1. |JlaGoparopnas |DTo BuUI y4ueOHON pabOThHI, 1EIbI0 KOTOpoi|Tembl mabopaTop-
pabora ABJIIETCS] U3y4YeHUE (MCCleJOBaHUE, U3MEpe-|HbIX padoT, KOH-

TPOJIbHBIE BOTIPO-
CBI IO TEME
1abopaTopHOil pa-
OO0TBI, BOIIPOCHI K
KOJUTOKBUYMY




MuHHCTEPCTBO HAYKU U BhICIIET0 oOpa3oBaHus Poccutickoit denepanuun
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOIOUL
Kagpeopa ITO0I11

VY4eOHbIM TIaHOM 1O HampasieHuto noAarotoBku_13.03.02 «3nekTposnHepre-
TUKA M DJCKTPOTEXHHUKA» JJsi OOyJalOImUXCsl OYHOW M 3a0YHON (hOPMBI TIpery-
CMOTPEHO TIPOBEACHUE JIAOOPATOPHBIX 3aHATHHA TO AUCHUIUIHHE «TeXHUYecKue
CPEICTBA KOHTPOJIS KaYeCTBA ICKTPHUISCKON SJHEPTHM) .

JIaGopaTopHble 3aHATUS MO TUCIUIUIMHE MPOBOJATCS B CHEIHAIBLHO 000pYy-
JIOBAaHHBIX JIA0OPATOPUSIX C TPUMEHEHUEM HEOOXOJUMBIX CPEICTB OOydeHHUs: Jabo-
paTopHOro 000pyAOBaHUs, 00PA3IOB AJIS UCCIECIOBAHHMN, METOIUYECKUX TTOCOOUH.
[lenp mpoBeneHus: 1abopaTOPHBIX PabOT - MPAKTHUECKOE OCBOCHHE TEOPETHUIESCKUX
MOJIO’KEHUH JICKIIMOHHOTO MaTepuraia, a TakKe BhIpaboTKa CTy/IeHTaMH OTpeiesieH-
HBIX YMEHUH ¥ HABBIKOB CAMOCTOSITEIBHOTO KCIIEPUMEHTHPOBAHUSI.

JlabopaTopHasi padora Ne 1
JIPNe 1 «M3ydeHne MeToJa M3MEpEHMs KadecTBa »jekTpodHeprum» Llenb paOoTHI:
[leas paboOTHI: M3Y4YUTh COBPEMEHHBIN, aKTyaJdbHBIM METOJ H3MEPEHHS KadyecTBa
ANEKTPOIHEPHUU
Hopmatushas 6a3a.

Onucanue npudopa "[IpopeiB—T-A" ¢ ToxoBbMu Kiemiamu KT-800P (10-
960)A npuBeieH HUXKE.

[Ipunuun aeiicTBust npruOOPOB 3TOM CEpUM OCHOBAH Ha aHAJIOTO-IU(POBOM
npeoOpa30BaHUK MTHOBEHHBIX 3HAYEHHUI BXOJIHBIX CUTHAJIOB HANPSYKEHUS U TOKA C
MOCJIETYIOIIUM BBIYMCIEHHEM 3HAaYEHUN W3MEPSIEMBIX MTapaMEeTPOB U3 MOJTYYEHHOTO
MaccuBa.

[TpubGops! npencraBisger co00il MOHOOJIOK, HA MEpPEIHEN MaHeTu KOTOPOro
pacrojokeHbl pazbeMbl ISl MOJKIOYEHHs PUOOpa K KOHTPOIUPYEMOMN 3JIEKTpU-
4YecKOM ceTh W Tpu uHAuKatopa. Ha 3amuelt manenu mnpuOOpOB pPACIOIOKEHBI
KJIEMMa 3a3eMJICHHs], pa3bEM MUTAHUS, pa3bEM MOJIKIIOUEHHS PUOOpa K BHEIIHEH
OBM, pa3wém 1 nojakimrodeHus BHemHel aktuBHOM aHTeHHBI (GPS/I'JIOHACC),
MOKET OBITh PACIIONIOKEH pa3beM s oakIrodeHus: Ethernet (onmuonHoO).

[Ipuboper umeror neBsaTh Moaudbukanuii (momeneit): «lIpopsiB-KD-Ay,
«IIpopeiB-K3-A E», «lIpopeiB-KO-A N», «IIpopeiB-K3-A EN», «IIpopsiB-T-A»,
«IIpopsiB-T-A E», «IIpopsiB-T-A N», «IIpopeiB-T-A EN» u "IIpopsiB — Anbda".
Mopudukanuu pazauyaroTcs MexAy cOo00M KOHCTPYKTHMBHBIM HCIOJIHEHHUEM, a
TaK)K€ BUIAMH U3MEPSEMbIX BEJIMYUH.



«IIpopeiB-K3-A X» «IIpopeB-T-A X»
Oommuii Bu1 nepeaHeii DaHEIH NPHOOPOB LTA H3IMEPEHHA NOKA3aTeneHH KauecTBa
3neKTpHYecKoil 3Heprun «IIpopsiB» (Momudukamuu «IIpopsiB-K3-A X» u «IIpopsie-T-A X»)

MecTto
II0MOHPOBAEHA

«IIpopeiB-X-A » «IIpopeB-K3-A E»
Oomuiit B 3a1HeH DaHETH OIPHOOPOB 114 H3MEPEHHA OKA3aTEICH KauecTBa
37IeKTpHUecKoil 3Heprun «IIpope» (Moaudukaunn «IIpopsB-X-A» un «IIpopsB-X-A E»)

IIpHOOpPE! B 3aBHCHMOCTH 0T MOIHGHKAIHH HMEHOT CISAYIOMEs 0003HAUCHHE:!
IIpopee-X-A X
Tun npudopos [ TT T
O603HaUeHHE MOTH(PHKAIIHH:
«K2» H3MepeHHEe NapaMeTpoB HANPAXKSHHA
«T» H3MepeHHe mapaMeTPOB HANPAKECHHA. TOKA H MOITHOCTH

Kmacc «A» no T'OCT 30804-2013

OTcyTeTBHE CHMBOIA — 0a30BOS HCIIOTHEHHE

«E» — DazoBoe ucnonseHue + onuusa Ethernet

«I1» — 0a30BOS HCHOTHEHHE + ONIHA H3MEPEHHA HMIYILCOB HANPAKSHAL

«EH» — ©OaszoBoe mcmonHeHme + onuma Ethernet + m3meperna HMOyIecoB
HAIPAKEHHA

[Ipu6opsr u3mepstor [1KD, BkiItOYast u3MepeHUs JUIMTEALHOCTH U TTYOUHBI
OBICTPBIX U3MEHEHUN HANPSHKEHUS, U JICKTPOIHEPTeTUUECKUE XaPAKTEPUCTUKHU CO-
[JIACHO Ta0JvIle 2 W 3alKMChIBAIOT PE3YJIbTAThl B MaMsaTh. [Ipubopsl Mogudukauit
«IIpopeiB-KO-A MN», «lIpopsiB-KO-A EN», «lIpopeB-T-A N» n «IIpopeiB-T-A
EN» n3MepsAroT uMIyJibCHOE HanpsbkeHne amrmutyaou ot 0,7 kB mo 6,0 kB u nipo-
M3BOJAT 3aMMCh UMITYJILCHOTO HAMPSKEHUS ¢ 4acTOTOW auckperusanuu 20 Ml ¢
JTUTUTEIBLHOCTBIO 3amucu 10 2,5 mc. [lamsaTe npubOoOpoB mpeAcTaBisieT coOO0M dHEpro-
HE3aBUCHUMOE ONEPATUBHOE YCTPOMCTBO.

[TponomxkuTenbHOCTD 3anucu uHpopmainuu He MmeHee 30 CyTOK.

Nudopmarus U3 3HEProHE3aBUCUMON MAaMATH CUUTHIBACTCS BO BHEIIHIOKO
OBM, rne npousBoauTCs €€ mocheayrolias oopadorka. [Ipu ananuse maHHBIX UC-
nosib3yercst mporpaMmmuoe obecnieuenne «[IPOPBIBy. TlporpammHuoe obecnieuenue
MO3BOJISIET IPOU3BOIUTH 3arPy3Ky ¢ TPHOOPOB M3MEPEHHBIX 3HAYCHHM TOKa3aTemei
Ka4yeCTBA JJICKTPUUECKON YHEPIUHU, CTUPAHUE PE3YIbTATOB PAHEE IPOBEICHHBIX W3-
MepeHul, BBOA WMH(OpMAIMU O MECTe WU3MEpPEHUN, MPOCMOTpP MPOU3BOJIHHO BbI-
OpaHHOTO BPEMEHHOTO y4acTKa MU3MEPECHHM, COXpaHEHUE PE3YIHTATOB C TIPHUBSI3KOM
K BpeMEHHU u3MepeHuil B (aitsi, GopMUpOBaHUE U pacTeUaTKy MPOTOKOJIOB U3MEpe-
HUMH.




[Tpubopsl npenHa3HAuEHbI KaK JUIsi aBTOHOMHOW pa0OThl, TaK U JJIsl UCTIOJb-
30BaHUSl B COCTaBE€ aBTOMATH3UPOBAHHBIX HH(OPMALMOHHO-U3MEPHUTENbHBIX CH-
CTeM, B TOM UHKCJIE€ B MOJYJISAX U3MEPUTEIbHBIX aBTOMATH3UPOBAHHON MH(pOpMAaI-
OHHO-U3MEPUTEIBHON cHCTEMBbl Oe3omacHOCTU 3nekTpuueckoi sHeprun (ANNUC
BE90).

[IpuOOpel MOTYyT NPOU3BOANUTH MOACTPOMKY TEKYILIErO0 BPEMEHHU IO BPEMS
«HannonanpHOW MIKadbl KOOPAMHHPOBAHHOTO BpemeHu Poccuiickor denepannn
UTC (SU)» B cooTBeTcTBUU ¢ TpeOoBaHusMu [4], kinacc A.

[TpubGopsl ipu OTKIIOUEHUH TUTAIOmEH (pa3bl CeTH MEPEMEHHOI0 TOKa OY-
IyT TPOJIOJDKATh HEMPEPHIBHBIE M3MEPEHUsS! TOJBKO NpH paboTe OT MCTOYHUKOB
oecnepedoitHoro nuranus WbBII-1. Ucrounuk OecnepeboitHoro nuranus MBII-1
oOecrieuynBaeT HEMpephIBHYIO paboTy mnpubopoB Tumna «IIpopbiB» B aBTOHOMHOM
peXKrME B TEUEHUE HE MEHEE TPEX YACOB.

[Tpubopsl oOecrieynBalOT HEMPEPHIBHOE U3MEPEHKE U 3alIOMUHAHUE TTOKa3a-
TEJIel KayecTBa JJIEKTPUYECKOM HSHEPrud B TEYEHUE HE MEHee Mecsla.

[Tpubopel 0OecreynBaOT COXpaHEHUE M3MEPEHHBIX MOKa3aTesiell KauecTBa
AIEKTPUYECKOW SHEPIrUd MPHU OTKIIOYEHUU MUTAHUS B TEUEHHWE HEOTPAHUYEHHOIO
BpeMeHu. HcnoeiTanus 39 B nenax KoHTpodss KOO npoBoasT B J10OBIX pexuMax
paboThI 3NEKTPUUECKON CETH, KpOME aBapUHHOIO PEXUMa, a TAKKE KPOME PEXH-
MOB, OOYCIIOBJIEHHBIX:

- UCKJIIOYUTEIHHBIMU TIOTOJAHBIMU YCJIOBUSIMUA M CTUXUUHBIMU O€ICTBUSIMU
(yparaH, HABOJHEHHE, 3eMJICTPSICEHUE U T.I1.);

- HEMpPEABUJICHHBIMA CUTyallMsIMH, BBI3BAHHBIMU JICHCTBUSIMU CTOPOHBI, HE
SBJISIOLLEHCS. CETEeBOM OpraHMu3alel U MOTpeOUTENeM 3JIEKTPOIHEPTuu (IMoxap,
B3pbIB, BOGHHBIE JCHCTBUS U T.I1.);

- YCIOBHUSIMHM, PETJIaMEHTUPOBAHHBIMU T'OCYJAapCTBEHHBIMH OpraHamMu
YOPaBJIEHHUS, & TAKKE CBA3AHHBIMU C JIMKBUJALMEHN IMOCIEACTBUM, BHI3BAHHBIX HC-
KJIFOUUTEIbHBIMU MOTOJHBIMU YCIOBUSMH U HENPEABUACHHBIMH OOCTOSITEIHCTBA-
MU,

- B YCJIOBUSIX BBEJICHHSI B OTHOIICHUM MOTPEOUTENS peXrMa OTpaHUYECHUS
NOTPEOIEHUS JIEKTPUUECKON IHEPTUU.

IIpu mposeaennn ucnweiTanuii 33 B 11K ns m3mepenus [IKOD obecnieun-
BAIOT BBINIOJIHEHNE YCIOBUM dKcruryaranuu CH.

[TpuBnekaemble K MPOBENECHUIO UCIIBITAHUN D3 HCHbITATENbHbIE JJabopaTo-
PUU/TIEHTPBI JOJKHBI COOTBETCTBOBaTh TpeboBanusim 'OCT MCO/M3K 17025.

N3mepenns [TIKDD mpoBoasT ogHOBpeMeHHO BO Bcex BbiOpanHbiX [IK B
pacnpeneNuTENbHON CETH, TPUCOETMHEHHOU K JaHHOMY LI1.

TpeboBaHust K TPOIOJIKUTENILHOCTH U3MEPEHUH NPU POBEACHUN KOHTPOJIS

[Tpu npoBenennn koHTposst KO B 1ensx nNpoBEpKU COOTBETCTBUSL DD HOp-
maMm [TKD3, ycranosnenusim B 'OCT 32144, B ToM dnciie pu IPOBEICHUH apOUT-
PaXHBIX U CePTUPUKANMOHHBIX UCTIBITAHUM D3, a TakXKe UCHBITAHUN MPU UHCIIEK-
MOHHOM KOHTpOJI€ CepTUPUIIMPOBAHHON D3 MPOBOJAT HENPEPHIBHBIE W3MEPEHHUS
s3HaueHunil [IKOD nmo I'OCT 30804.4.30, kiacc usMepeHuii A, B TEUEHHE HE MEHEE
OJIHOM Hellenu (CeMHU CYTOK).

[Ipu npoBeaenuun koutpoisia KD B 1ensIX NpoBEepKH BBINOJHEHUN TpeOoBa-
Huid K KD, ycTaHOBIEHHBIX B JOTOBOpax yCIyr MO Ieperade U JAOroBopax Kyll-
mu/mpogaxu D03, mpoBoAsT HenpepbiBHbIe n3Mepenus o [[OCT 30804.4.30, knacc



n3MepeHni A, 3HaueHuil 11IKD, ycTaHOBIEHHBIX B 10rOBOpax, B TCUEHUE BPEMEHU U
B YCIIOBUSX, IPEYCMOTPEHHBIX B YKa3aHHBIX JOTOBOPAaX, HO HE MEHEE OJHOM Hele-
7 (CEMU CYTOK).

Oprasbl rocygapcTBEHHOI0 KOHTpPOJS (Haa30pa) YCTaHABIMBAKOT IMPOJIOJ-
KUTEIBHOCTh HENpPEPBIBHBIX M3MepeHui 3HaueHuid [IKD He MeHee onHON Hene-
u(CeMHU CyTOK).

[IponomxuTenbHOCTh HemnpepblBHBIX U3MepeHui [IKD npu paccMoTpennu
npereH3uid k KD ycraHaBiIMBaeTCsl COralleHMEM MEXy CETEBOM OpraHu3anued u
OTpEOUTEIEM, HO HE MEHEE OJJHUX CYTOK.

Yuciio MapkMpOBAaHHBIX JaHHBIX, HE YYUTBIBAEMBIX NP OLIEHKE COOTBET-
crBus [IKD ycTanoBneHHbIM HOpMam, HE JOJDKHO MpeBbIaTh 5% o01iero yucia
ycpenHeHHbIX Ha 10-Ti MUHYTHBIX MHTepBasax 3HaueHur [IKD B kaxnple cyTkH U3
0O0I1ero nepruoja BpEMEHN HENPEPBIBHBIX U3MEPEHUH.

N3mepsiemble HaNpsHKEHUS

[Tpu onpenenenuu [IKD B TpexdazHbIX YETHIPEXMPOBOAHBIX U MSATHIIPOBO/I-
HBIX U OJHO()a3HBIX CETIX U3MEPSIOT (ha3Hble HANpPsDKEHUs. B TpeXnmpoBOIHBIX ce-
TAX C U30JIMPOBAHHON HEUTPAJIBIO U3MEPSIOT MEXAY(Pa3HbIe HAPSIKEHHUS.

KoHTposibHBIE BOTIPOCHL.
1. ITpunun padotsl npubdopa «IIpopeiB T-A»
2. IlepeunciuTh yCcaoBUsI IPOBENECHUS UCTIBITAHUS
3. KakoB CpoK NpoBEAEHUS UCIIBITAaHUS
4. TpeGoBaHus K IpUOOPY MPHU NMPOBEIECHNUN UCTIBITAHUIH

JlaGopaTopnasi padora Ne2
O1eHKa MOTPEIIHOCTU MPSAMBIX U3MEPEHUN

Lenp paboThI: MPOU3BECTH 3aMePhI HAIIPSKEHUSI B OAHO(]A3HOM ceTH, aHaIIu3
HKCIIEPUMEHTAJIbHBIX JAaHHBIX U OINpPEEJICHHE MPEAENOB BOIU3M CPEIHEro 3Haue-
HUSI, B KOTOPBIX HAXOJMUTCS UCTUHHOE 3HAYEHUE U3MEPSAEMOU BEIMYMHBI MPH 3a-
JAHHOW JOBEPUTEIBHON BEPOSTHOCTH Q.

HopmatuBHas 6a3a.

1. Tepmunsl U ompejeneHus B JaHHON 1aboOpaTOpHOM pabOTHI B3ATHI U3
PMI 29-2013 «I'CHU. MeTposaorusi. OCHOBHbIE TEPMHUHBI U OTNPeIeICHUD)

TepMHUHBI U OIIPEAETECHUS

1. MorpemHocTh (pe3yJjbTara u3Mepenus): Pa3HocTs MeX Iy U3MEPEHHBIM
3HAYEHUEM BEJIMYUHBI U OMTOPHBIM 3HAYEHUEM BEJIUYUHBI.

2. Cayuyaiinasi nmorpemHocth (u3MepeHus ): CocTaBIsonas MOTPEIIHOCTH
U3MEPEHUSI, U3MEHSIONASACS CIy4alHbIM 00pa3oMm (110 3HAKY M 3HAYCHUIO) TIPH TI0-
BTOPHBIX U3MEPEHUSIX, POBEJICHHBIX B OMPEACICHHBIX YCIOBHUSIX.

3. CpenHee KBajJpaTHyecKkoe OTKJIOHEHHE; CTAHJIAPTHOE OTKJIOHEHHE:
[TapameTp QyHKUMH pacHpeaesiCHUs] U3MEPEHHBIX 3HAUYCHWM WM TOKa3aHWUM, Xa-
PaKTEpU3YIOIIUNA UX PACCEMBAHUE W PABHBIN MOJOKUTEILHOMY KOPHIO KBaJpaTHO-
My U3 AUCIIEPCUH 3TOTO PACIPEICICHHUS.

4, Cucremarnyeckasi NOIPEIHOCTh (n3mepe-
Hus1): Cocrapisionias NOrperHOCTH U3MEPEHHUSI, OCTAIOIIAsCA TOCTOSTHHON WIIH Ke



3aKOHOMEPHO M3MEHSIOLIAsACS IIPU IOBTOPHBIX H3MEPEHUSX OJHOW U TOU
K€ BEJUYHHBI.

Xoxa paboThl.

1. Mynsrumerpom DT mpousBectu 3aMepsl HanpspKEHUS B 0HO(A3HOM ce-

TH.
2. 3a"ecTd pe3yJbTaThl B TAOJIUILY.
Ho-
Mep 3amepa 0
ITo-
kazanue CU
3. Beruucauts cpenneapupmMeTuuecKkoe 3HauCHHe
1 n
U, ; ;Ui
4. BbIUucIUTh a0COIOTHYIO TIOTPEITHOCTb 1-TOTO BHIYUCIICHHS.
AU; =U,, -U|
5. 3a"ecTH pe3yabTaThl B TAOIHILY
No
0
AOcomoTHas
MIOTPELIHOCTD
(AUj)

6. PaccunraTp CpeaHIO0 NOTPEIIHOCTD BBIYMCIICHHUS.
1 n
AU, ==>"U,
L)

HctrHHOE 3HaUYeHME U3MEpsieMOl BEJIMYMHBI X Oy/IeT HaXOAUThCS B MHTEpBa-
e ot (Ugp - AUgp) 10 (Ugp + AUp) .

7. OnpenenuTh CPEeIHIO KBAIPAaTUYHYIO OMIMOKY (Ha3bIBaeMasi TakKe Cpeji-
HUM

KBaJ[paTUYHBIM OTKJIOHEHUEM) CPEAHET0 apru(PMEeTHIECKOro

3aaeTcs 3HaUCHUE JJOBEPUTENBHOMN BeposiTHOCTU o CiryyaiiHble OIIMOKU BbI-
3BIBAIOTCS CIIyYalHBIMH MPUYMHAMH, TO TOYHO yKa3aTh MHTEPBaJ, B KOTOPOM 3a-
KIIIOUCHA W3MepseMas BEIMYMHA, TMPUHIIMIHAIBHO HEBO3MOXHO. DTOT WHTEPBAI
MOJKHO yKa3aTh JIMIIb C OMPECIICHHON BEPOSTHOCTHIO O , Ha3bIBA€MOW JOBEpH-
TEJIBLHOW BEpPOSTHOCTHIO. B mpakTuke y4ueOHOW paOOThl 3HAUEHHUE a BHIOUpAETCS
paBHBIM 0,90+0,95, a B otBeTcTBeHHBIX cirydasx — 0,99u Goree.

/.I1o BbIOpaHHOI TOBEPUTEILHON BEPOSITHOCTU OL M YHCITY MPOBEAEHHBIX U3-
MEpEHH# N ¢ MOMOIIBI0 TabaHIBI onpeaenseTcs koadduiment Cthiogenta ty (N)

Koaddurmentsr CthrogeHTa

N\a 0,9 0,95 0,98 0,99
2 6,3 12,7 31,8 63,7
3 2,9 4,3 7,0 9,9
4 2,4 3,2 4,5 5,8
5 2,1 2,8 3,7 4,6
6 2,0 2,6 3,4 4,0




7 1,9 24 3,1 3,7
8 19 2,4 3,0 3,5
9 1,9 2,3 2,9 3,4
10 6,3 2,3 2,8 3,3

8. Boruncnuth nosepurenbHbiii nHTEpBan AU :
AU=t, (n)XS,
9. 3anucars pe3ynbTaT B BUJIE.

U= Ugt AUc a=...
e AU
U

@
rae E- oTHocuTenbHas ommOKka n3MepeHui
10. CnenaTh BBIBOJ IO paboTe.

KOHTpOIBHBIE BOIIPOCHL.

1. JlaTb onpenenenne «IorpemHOCTH U3MEPEHUS
2. JlaTh onpeneneHne «Ci1y4alnHou MOTrPEMIHOCTH U3MEPEHUS»
3. JlaTb onpenenenue «CTaHAapTHOMY OTKJIOHEHUIO»
4. Yto 03HayaeT NOBEPUTEIIbHAS BEPOSITHOCTD?

JlabopaTopHasi padora Ne 3
OneHnBaHNe HEOIIPENEIEHHOCTH U3MEPEHUS CONPOTUBIIEHUS U30JISIUN
TpaHc(opMaTopa U aCHHXPOHHOTO ABUTATEIS

[lenb paboOThI: HAYYUTHCS OLICHUBATh HEONPEAEICHHOCTH U3MEPEHUN IO TUITY
A, tuny B u crangaptHyro HeonpeaenEHHOCTb. CpaBHUTh HEONPENEIEHHOCTH, I10-
Jy4E€HHBIE NPU U3MEPEHUAX conpoTHUBieHUN u3onsaunu A/l u TP mynstumMerpom u
MPI u cnenaTh BBIBO.

HopmatuBhnas 6a3za. 1. MeToanka OIEHKH HEOMPEACIEHHOCTH OCHOBaHAa Ha
metoauke, onucanHod B PMI' 115-2019 «I'ocyaapcrBeHHas cucrema odecneyve-
Hus eauHcra udMepenuid (I'CH). KanuOpoBka cpeacTB u3mepeHMid. AJIro-
PUTMBI 00padOTKH pe3yaIbTATOB M3MEPEHUH M OLCHMBAHHMS HeEOIpPeAe/IeHHO-
CTH»

2. Tepmunsb! u onpezenenus: B AaHHOW JabopaTopHoi padotel 3 PMI' 29-
2013 «I'CH. MeTtpoJorusi. OCHOBHbIE TEPMHMHBI M OIpe/ieIeHUsD)

OCHOBHBIE TEPMUHBI U OIIPEACIICHNUS:

1. HeonpenesieHHOCTH (M3MepeHuii): HeoTpuniatenbHblil mapaMeTp, Xapak-
TEPU3YIOLIUN pacCeIHUE 3HAYECHUN BEJIIMYMHBI, MPUIIUCHIBAEMBIX U3MEPIECMON Be-
JUYMHE Ha OCHOBAHUU U3MEPUTEIHLHON HH(MOPMAIIUH.

2. CranpapTtHasi HeomnpeaejJeHHOCTh (u3MmepeHmid): HeompeneneHHOCTh
M3MEpPEHU, BEIpaXKEHHAs B BUJI€ CTAaHAAPTHOT'O OTKJIOHEHUS.

3.  OunenuBanue (HeompeaeJIeHHOCTH  HM3MepPeHHil) Mo  THIY
A: OnieHMBaHKWE COCTABJISIONICH HEONPEIeIEHHOCTH U3MEPEHUHN MyTeM CTAaTUCTH-
YECKOTO aHaju3a U3MEPEHHBIX 3HAYEHUM BEJIMYMHBI, MOJy4aeMbIX MPU OMpeje-
JICHHBIX YCJIOBUSIX U3MEPEHUM.

4.0neHnBaHUE (HeompeaeJJeHHOCTH H3MepPEeHMI) no THILY
B: OneHnBaHNe COCTaBISAIONICH HEONMPEICICHHOCTH HM3MEPEHHH crmocobaMu, OT-



JIMYHBIMHA OT OLICHHUBAHUS HCOIIPCACIICHHOCTHU I/ISMepeHI/Iﬁ 1o TUIly A.

[Tpubopsl 1 uncTpyMeHThl: 1. Mynbtumerp DT
2. U3mepurens conpotusnenus: MPI

3. Tpancdopmarop

4. ACUHXPOHHBIN ABUTATEIb.

Teopernyeckas yactb. TepMUHBI — «IIOTPEIIHOCTE» U «HEONPEIEICHHOCTDY -
ATO BBIPQXXEHHE B Pa3HBIX TEPMHUHAX, OJJHOTO M TOTO K€ MOHSITHUS — «TOUHOCTh U3-
MEPEHUIN.

B Poccun uctopuyeckd CIOXUIOCH TakK, YTO MPU OLIEHKE JOCTOBEPHOCTHU
MPOU3BECHHOTO U3MEPEHUS UCTIOJIH30BAIH MTOTPEIIHOCTb.

3a pyOeKOM HCXOJHO CYIIECTBOBAJIO MOHsTHE «error Of measurementy -
«omubka u3MepeHus». OMHON U3 1elel mpu pa3padoTke cranmapra kadectsa [SO
9000 Obut0 OOecmeueHre OE30IMMOOYHOTO BBIMOTHEHUS BCEX MPOW3BOJICTBEHHBIX
dbynaknuii. B pamkax ISO 9000 6p110 pa3zpaboTano «PykoBOACTBO MO BBIYUCICHUIO
HeolpeaelieHHOCTH B m3Mepenun» - «Guide to the expression of uncertaintyin
measurement», B KOTOPOM ONHCAHO MOHSITHE HEOMPEEICHHOCTH U3MEPEHUH U CTIO-
COOBI €€ BBIUMCIICHHUSL.

Celiuac Bce yaie TpeOyeTcs OLIEHMBAThb TOUYHOCTb MPOBEIEHUS HU3MEPEHUN
(Hanpumep, Takoe TpeOOBaHKE MPEAbIBISACTCS MPU aKKpEeIUTAIMK JabopaTopuil) B
TEPMHUHAX «HEOIpenerneHHoCcT». B cBsa3u ¢ BerymienueM Poccun B BTO, npunsaro
pelIeHre IEpEeBECTH MpaBuia MPOBEAEHUS U OLIEHKH KayecTBa padoT (B TOM YHCIIe
U METPOJIOTMYECKHUX) B COOTBETCTBUE ¢ MeXaAyHapoaHbiMu ctanaaptamu UCO. Bee
u3MepuTenbHble JTaboparopuu crpad-uieHoB BTO momkHBI OlEHUBATH TOYHOCTH
pe3ynpTaTOB U3MEPEHU B TepMUHAX HeompenereHHocTH. B Poccun o Heobxomu-
MOCTH pacyeTa HeompeAeaeHHOCTH u3Mepenuit B coorBerctBun ¢ ['OCT P MCO
10576-1-2006 roBoputrcs B mucbMe Pocmorpebnamzopa 01/6620-12-32 ot
13.06.2012. «HeonpeneneHHOCTh U3MEPEHH CTOUIIO BBIAYMAaTh XOTS ObI AJIs TOTO,
YTOOBI TETEPh PA3bACHATH, YEM MOTPEUTHOCTh OTIMYAETCS OT HEOMPEICICHHOCTI.
[Tonsatue «uncertainty» BO3HHUKJIO U3 JOCIOBHOIrO TepeBojia nokymeHTta «Guide to
the expression of uncertainty in measurementy, ISO-1993

Hoxyment PMI" 91-2009 «CoBmecTHOE MCIOJIb30BAHUE MOHSTUI «IIOTPEl-
HOCTb U3MEPEHUSD» U «HEONPEACIIEHHOCTh U3MEPEHUSD) JIETANBHO Pa3bsICHAET COOT-
BETCTBUE TEPMUHOB «IIOTPEIIHOCTH» U «HEONPEACIIEHHOCTDY.

TepMUH «IOTPEMIHOCTEY MPUBSA3aH K HCTUHHOMY 3HAUYCHHUIO U3MEPSIEMON Be-
anurHbl. OIHAaKO, 3TO UCXOAHOE «UCTUHHOE 3HaueHue» Heu3BecTHo. M mpu mpose-
JICHUM W3MEPEHHH yKa3bIBAIOT MHTEPBAN, B KOTOPOM 3TO «UCTUHHOE 3HAYCHUE)
HAXOJUTCS C ONpPENIETIEHHBIM YPOBHEM BeposiTHOCTH — X =A + A, P =0,95 (rne P —
JIOBEPUTENbHAS BEPOSITHOCTH ).

To ectb, uaTepBan ot (A — A) 10 (A + A) ¢ BeposTHOCTbIO P conepxur B ce-
oe:

1) «MCTUHHOE) 3HAYCHHE NU3MEPSEMON BETUNIHHBI.

2) MOTPeTHOCTh H3MEPEHUHN BETUIHHBI



B 3TOM HHTEDEALIE C BEPOATHOCTBED P
HAMOIHTCH HCTHHHOE JHdYEHHE HUTH MIOTPEITHOCTE HEIMEIJEHHﬁ
[ |

A-A A A+ A

Puc.1. I[I/IaHaBOH BO3MO>KHBIX 3HAUCHUM ITPpH IOTPCHIHOCTH

TepMHUH «HEONPEAEICHHOCTDY MPUBI3aH K U3MEPEHHOMY 3HAUYCHHUIO BEIUYH-
HBI A, a HE K €€ a0CTPaKTHOMY «UCTHHHOMY» 3HaueHHUI0. Takke, Kak JJIs «IOorpell-
HOCTH», PE3yJbTaT WU3MEPEHUS 3aMKUChIBAETCA B BHUjae uHTepBaia X = A £ A, P =
0,95 (P — BeposTHOCTH OXBaTa).

To ectb, uatepBai ot (A — U) no (A + U) conepxut 60abmryto gomwo ( P )
3HAYEHUN, KOTOPHIE MOTJIH ObI OBITH IPUMIHCAHBI K H3MEPSIEMOU BEIMUNHE.

mons P 3EaueHHi, CEA3AHHBIX
€ HIMEPHEMOH BETHUHHOH

A-U A A+U

Puc.2. I[I/Ial'la?;OH BO3MO>KHBIX 3HAUCHUM IIpHY HCOIIPCACICHHOCTHU

[Ipu onieHKE TOYHOCTH U3MEPEHUN B TEPMHUHAX 'HEOMPEACICHHOCTH' CUMTa-
€TCs, YTO U3MEPEHHAS BEJIMYMHA MPUHAJICKNT K YKa3aHHOMY UHTEPBAJy 3HAUEHUN
(HampuMep, AUana3oH ONTUMAJIbHBIX WU JOMYCTHUMBIX YPOBHEHN), €CIIM OHA C y4e-
TOM YKa3aHHOM HEOIpPENEICHHOCTH («BETUYMHA — HEONPEACICHHOCTb» U «BEINYHU-
Ha + HEONPEIETEHHOCTh)) HE BBIXOAMUT 3a MpPEJIeIIbl 3TOT0 AUAMNA30HAa.

Xox pabotsl. 1. Heobxoaumo 5 pa3 mpou3BeCTH U3MEpPEHUE COMPOTUBICHUS
u3oJsuu Tpancopmaropa oOMoTKa-kopiyc MynbTUMeTpoBDT, a 3aTtem moBTO-
pUTH orepanuio usmeputesnem conporupienus MPI.

PesynbraTel 3aHecTu B TabyUILy.

[Tokazanust mynsTuMeTpa DT, [Toka3zanus u3MepUTENsl CO-
MOwm npotussieaus MP1.MOwm
Ript Rimpi

2. ITpou3BecTH OLIEHKY HEOMPEAEIEHHOCTH 0 TUITY A ISl KQXKI0r0 CpeIcTBa
U3MEpPECHUM.
- BBIYUCIISIEM CpeliHee apu(MEeTUUECKOe 3HaUYEHNE COTIPOTUBIICHUN

1 n
R—H;:Ri

- JUISI UICTOYHUKOB HEOMNPEAECIEHHOCTH CIIYYallHOTO XapakTepa BBIYUCIAEM
HEOIPEIeIEHHOCTh MO TUITY A



UA(R) =
- IOJTYYUTh POLICHTHOE BBIPAXKEHUE HEONPEACIEHHOCTH 0 TUITY A

“A—F(f) «100%

3. IIpousBecTH OLIEHKY HEONPENEIEHHOCTU MO TUNY B 11 kaxaoro cpen-
CTBa U3MEPECHUM.

UB(R):ATI:,

rae AR - mpow3BeneHHe cpeaHeapruMETHISCKOTO 3HAYCHUS COTPOTHUBIICHUS
Y KJIaCCa TOYHOCTH CPEACTBA U3MEPEHUS.
- IOJTYYUTh IPOLICHTHOE BBIPAXKEHUE HEONPEACIEHHOCTH MO TUIly B

‘*P—F(f) «100%

4. BelYMCAUTh CyMMapHYIO CTAHAAPTHYIO HEOPEIECIEHHOCTD.

Ue (R) =/uz(R) +ug (R)

- MOJIYYUTh CyMMApPHOUW CTaHIAPTHOW HEONPEAETEHHOCTH.

4e®) 100%
R
5. [lonydeHHble pe3yabTaThl 3aHECTH B TAOIUILY.
Tun He- | Cpegnee apud- | Tun | Tun CymmMmapnas
OIPEAECTIEHHOCTHU METUYECKOE A B CTaHJapTHAsA  He-
3HAYCHUE co- | (Ua)% | (Uug)% | olpeienIEHHOCTD
MPOTUBJICHUI (uc)%
(R)
Myanetumerp DT
U3mepurens  co-
 nporuBnenuss MPI

6. [IoBTOpUTH MMYHKTHI 1-5, 3aMepbl N30SI TPOU3ZBECTH HA ACUHXPOHHOM
JBUTATEJE.

7. Cnenatb BBIBOJI.

KoHTpOJIBHBIE BOITPOCHI.

1. laTh onpeneneHue HEONMPEAEIEHHOCTH N3MEPEHUI

2. JlaTp omnpeiesieHre HEONPEAEIEHHOCTH TUIIa A

3. JlaTe onpeneneHre HeonpeaeaEHHOCTH Tuma B

4. laTth onpeielieHue CyMMAapHOM CTaHIAPTHON HEOMPEACIEHHOCTH

5. Kakou nokyMeHT B P® na€r neranbHOE ONpENeICeHuE TEPMUHAM «ITOrPE-
HOCTBYH «HEOTPEETEHHOCTHY ?

6. 13 mepeBoia Kakoro JJOKyMEHTa MOSIBUJICS TEPMHUH «HEOIPEICTEHHOCTE) ?

7. OOBACHUTD Pa3HUILY MEX]Ty MOTPEITHOCTHIO U HEOIPEIEICHHOCTHIO.

JlaGoparopHasi pabora Ne4.
[ToBepka TEXHUYECKOTO BOJILTMETPA.



Lens paboThI: M3y4YUTh HOPMATHUBHO-TIPABOBYIO 0a3zy, METOAUKY IMOBEPKU
TEXHUYECKOTO BOJIBTMETPA, MPOU3BECTH MOBEPKY, CAENIATh BBIBOJ O COOTBETCTBUU
npudopa ykazaHHOMY KJIacCy TOYHOCTH.

HopmatuBhas 6aza: 1. PMI' 29-2013 «I'CH. MertpoJjiorusi. OCHOBHBIE
TePMMHBI U ONpPeieIeHUS»

2. ®enepanbHblii 3aK0H 0T 26.06.2008 N 102-PD3 (pex. ot 13.07.2015) "O6
o0ecrne4yeHNH eJUHCTBA U3MepeHuit"

3. IIpuka3z MuHHCcTEPCTBA MPOMBIILJIEHHOCTH W TOProBjau P® ot 2 uoasn
2015 r. N 1815 " OO0 yrBep:xknenuu Ilopsigka npoBeaeHnsi NOBEPKH CPEIACTB M3-
MepeHHuil, TPeOOBaHUs K 3HAKY NOBEPKH U COAEP:KAHHUIO CBUACTEILCTBA O MO-
Bepke'

4. TOCT 8.497-83 T'ocynapcTBeHHasi cucreMa obecredeHHsl e€JIMHCTBA
usMmepenuii (I'CHU). Amnepmerpbl, BOJbTMETPbI, BATTMETPbI, BapMeTpbl. Me-
TOAMKA MOBEPKU

TepMUHBI ¥ ONIpEIEIICHUS:

1 . TloBepka cpeacTB U3MepeHHUil (Hajiee Tak:Ke - MOBEPKA) - COBOKYII-
HOCTb OIEpallvid, BBIMOJHAEMBIX B IIEJISIX MOJTBEPKJICHUS COOTBETCTBUSI CPEACTB
U3MepeHui MeTpoorunyeckum tpedoanusm (D3)

2. IloBepka (cpeacTB U3MepeHUii): YCTaHOBICHHE OPHUIIMATBEHO YIIOJTHOMO-
YEHHBIM OPraHOM MPUTOJHOCTH CPEJICTBA U3MEPEHUI K IPUMEHEHUIO Ha

OCHOBAaHHUH SKCIEPUMEHTAIBHO OIPEIEIAEMbIX METPOJIOTMYECKUX XapaKTe-
PHUCTHUK U MOATBEPKICHUS UX COOTBETCTBUSI YCTAHOBJICHHBIM 00513aT€IIbHBIM

tpeboBanusmM. (PMI')

3. llepBuuHas moBepka (cpeacTB m3mepeHnuii) - [loBepka, BhIoIHSIEMAs
IIPU BBIIIYCKE CPEACTBA U3MEPEHUN U3 MPOU3BOJICTBA WJIM TOCIIE PEMOHTA, a TAKKE
IIPU BBO3€ CPEACTBA U3MEPEHUN M3-3a TPAaHULIBI.

4. Ilepnoanyeckasi moepka (cpeacrs usmepenui) - [loBepka cpencts

M3MEPEHUN, HAXOSIIUXCS B AKCIUTyaTallMy WK HAa XPaHEHUH, BBIMOJTHsAEMAas
yepe3 YCTAHOBJICHHbIC MHTEPBAJIbl BPEMEHU MEXIY MOBEpPKaMH (MEKIOBEPOUHbIC
WUHTEPBaJIbI).

5. BHeouepeanas moBepka (cpeacTB u3dMepenuii): [loBepka cpencTBa us3-
MEpEeHUH, MPOBOAUMAS 10 HACTYIUICHUS] CPOKA €ro OYepeaHON MEepPUOINYECKOM Mo-
BEPKHU.

[TpuGops! u uHCTpYMEHTHI: 1. BonbT™MeTp oBepsieMbilii

2. BonbT™meTp 00pa3iioBhIi.

3. KomrekT mpoBo10B

Teopetnueckas yactb: Ctatbsa 13 ®3Ne 102 "O6 obecrieueHUH €IUHCTBA H3-
mepenuit” (pea. ot 13.07.2015) rnacur:

«1.1. CpencrtBa w3MepeHul, MpeaHa3HAUYCHHbBIE I TMPUMEHEHUs B cdepe
rOoCyAapCTBEHHOTO PEryJIMpOBaHUs oOecreueHns eAMHCTBA U3MEPEHUII, 0 BBO/Ia B
HKCIUTyaTalMIo, a TaKKe IMOCcie pEMOHTa MOAJIekKaT MEPBUYHON MOBEPKE, a B MPO-
1ecce dKCIUTyaTaluu - nepuoandeckoit mosepke. [IpumMensionme cpencrsa uaMepe-
HUN B cepe rocyIapCTBEHHOIO PEryJIupOBaHMs OOecreyeHus €AMHCTBA U3Mepe-
HUW HOpUAMYECKHE JIMIla W WHIWBHAyaJbHbIE MPEANpPUHUMATETN 0O0sI3aHbI
CBOEBPEMEHHO MPEICTABIATH 3TH CPEJCTBA U3MEPEHUI Ha MTOBEPKY.

m.2. [ToBepky cpeacTB U3MEPEHUN OCYILECTBIISIIOT AKKPEUTOBAHHBIE B COOT-
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BETCTBUU C 3aKoHOAaTedbCcTBOM Poccuiickoit ®enepanun 00 akKpeAuTallud B
HAllMOHAJIBHOW CHCTEME aKKPEIHMTALMH Ha MPOBEIEHUE MOBEPKU CPEICTB MU3MEpe-
HUW IOPUANYECKUE JIMIA U UHAUBUYAIbHbIE NPEANPUHUMATEIH.

.4. Pe3ynbTarsl MOBEPKU CPEACTB U3MEPEHHUI Y OCTOBEPSIOTCS 3HAKOM IO-
BEpKH, U (WJIM) CBUJIETEIBCTBOM O MOBEpKE, U (WJIK) 3amHUChio B macnopte (popmy-
JSIpe) CPEACTBA UBMEPEHUI, 3aBEPSIEMON MOAIUCHIO TIOBEPUTEINSI U 3HAKOM MTOBEPKHU.
KoHcTpyKkius cpeactBa n3MepeHuil nobkHa oOecredrnBaTh BOZMOXKHOCTh HaHeECe-
HUS 3HAaKa TTOBEPKU B MECTE, JIOCTYIMHOM JUIsl MpocMoTpa. Eciii 0COOEHHOCTH KOH-
CTPYKUMHU WM YCJIOBUS 3KCIUTyaTalldd CPEACTBA U3MEPEHUI HE MO3BOJIAIOT HAHE-
CTU 3HaK MOBEPKH HEMOCPEICTBEHHO HA CPEICTBO M3MEPEHHI, OH HAHOCUTCS HA
CBUJIETEILCTBO O MOBEPKE WK B macnopT (popmyisp).

1.5 Iopsnok npoBeeHus: MOBEPKU CPEJICTB U3MEPEHUN, TPEOOBAHUS K 3HAKY
MOBEPKU U COJICPKAHUIO CBHUJETENLCTBA O MOBEPKE yCTaHABJIMBAIOTCS (eaepalb-
HBIM OpPTraHOM MCTIOJHUTEIBHOU BJIACTH, OCYHIECTBISIOMUM (YHKIIMH MO BHIPaOOT-
K€ TOCYAapCTBEHHOW MOJUTUKH U HOPMATUBHO-IIPABOBOMY PETYJIHMPOBAHUIO B 00-
JacTH o0ecreyeHus! €AMHCTBA U3MEPEHUI. »

TakuM HOpPMAaTHBHO-NPABOBBIM akToM sBisercs [Ipuka3 MuHncTtepcTBa
IPOMBINUIEHHOCTU U TOProBiau P® ot 2 urons 2015 r. N 1815 "O06 yTBepxkaeHUM
[Topsinka nmpoBeneHUsI TOBEPKU CPEACTB U3MEPEHUM, TPEOOBaHUS K 3HAKy MOBEPKH
Y COACP/KAHUIO CBUAETENBCTBA O IMTOBEPKE" U MPHUIIOKEHUS K HEMY.

1n.6. CBeleHUs 0 pe3yJbTarax MOBEPKHU CPEJICTB U3MEPEHHUI, MPETHA3HAYECH-
HBIX /I TPUMEHEHHS B cdepe rocyJapCTBEHHOTO PEryJupOBaHHs O0OeCHeUeHUS
eAMHCTBA M3MEpeHuid, nepenatorcs B DenepanbHbiii MHGOPMAIIMOHHBIN (HOHI 1O
00ECIEUYEHNI0 €IMHCTBA U3MEPEHUI MPOBOAALIMMHU IOBEPKY CPEICTB M3MEpPEHUI
IOPUIMYECKUMH JIMLAMU U UHAUBUTYaIbHBIMU IPEATPUHUMATEIIAMHU.

n.7. CpeacTBa U3MEPEeHU, HE MpeAHA3HAYCHHBIC JJI1 MPUMEHEHUs B cdepe
rOCyJapCTBEHHOTO PETyJIMPOBAHUS 00CCIICUCHHS €MHCTBA U3MEPEHHI, MOTYT MO/I-
BEprarbCs MOBEpKE B JOOPOBOJIBLHOM MOPSIKE.

IloBepka cpencTB M3MEPEHHI MPOU3BOAMUTCS COIVIACHO METOJIUKE IMOBEPKHU
JUTsl TaHHOTO npuOopa. 11 MaccoBbIX CPEACTB UBMEPEHUN (aMIIepMETPbI ITUTOBbIE,
MaHOMETpPBI KUCIOPOHbIE, IITAHTCHIIMPKYJIU) B MAaCHOpPTE WM B PYKOBOJCTBE IO
AKCILTyaTallMM OCTABJIAIOT CChUIKY Ha METOJIMKY M3MEpeHUil (Ha3BaHHe, /1aTa Mpu-
HATUS U T.1.). JJ1s1 60Jiee CIOKHBIX UM METKOCEPUHHBIX MPUOOPOB (AeheKTOCKOTI,
TEIJIOBU30P) METOIMKA TTOBEPKH MpHUiIaraeTcs BMECTEe ¢ OCHOBHOM JOKyMEHTAIUEH.
OpraHuzanus-moBepuTesib BIpaBe TPeOOBaTh METOJIUKY IOBEPKH TMPU TOBEPKE
CpeAcTBa U3MEPEHUs, 4To yKkazaHo B «IIpuka3 MuHUCTEPCTBA MPOMBIILICHHOCTA U
toproBiau P® ot 2 urons 2015 r. N 1815»

Xon paboTHI:

B yueOnbix nemnsx nmoBepka Oyxaet npousBoauThesi corinacHo ['OCT 8.497-83
«l'ocynmapcTBeHHasi cuctema obOecriedeHus enuacTBa u3Mepenuit (I'CU). Awmmep-
METpPBbI, BOJIbTMETPBI, BATTMETPBI, BapMETPhl. MeTOIMKa TTOBEPKH.»

ITopsinok noBepku

Buemnun OCMOTD:
[Ipy  BHemHEM  ocMmoTpe  mpubopa  AOKHBI  OBITh  YCTAHOBJICHBI:
- OTCYTCTBHE BHENIHUX TOBPEKJACHUN U TOBPEXKJACHUN TOKPBHITHS IIIKAJIBI;
- yerkoctb Bcex Hamnmcen mmo TOCT 8711 wm  TOCT 8476;
- YKOMIUIEKTOBAHHOCTh MIPUOOpa 3alacHBIMU YacTSAMU, TPUHAJIECKHOCTSIMHU, HEOO-
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XOJUMBIMU JJIs IPOBEACHUS TIOBEPKHU.

OnpoboBanue:
[Tpu ompoGoBaHMM JOJKHBI OBITH YCTAaHOBJIEHBI HAJIEKHOE 3aKPEIICHUE 3a’KUMOB
npuOOPOB, TIIABHBIN X0/ ¥ YeTKas (pUKcalus nepeKiIrovaTesci.

[ToBepka Ha MOCTOAHHOM TOKE:!
BonbrmeTpsl kitaccoB TouyHOCTH 0,1-0,5 MOBEPSAIOT METOIOM MPSMBIX U3MEPEHUN
IIPY MOMOIIHM KaTuOpaTopa Wi KOCBEHHBIX U3MEPEHUI MPU MOMOILY MOTEHIINO-
METPUYECKON yCTaHOBKH. BosbT™MeTpsl KitaccoB TouHocTH 1,0-5,0 nmoBepstor meTo-
JIOM HEMOCPEACTBEHHOT'O CIIMYEHUS IIPU IOMOIIM 00pa3LOBbIX BOJIBTMETPOB U
YCTaHOBKH JUIsI IOBEPKHU U TPATyUPOBKHU AIEKTPOU3IMEPUTEIBHBIX TPUOOPOB MO
cxeMaM, npuBegeHHbIM B T/[ Ha 00pa31oBbIe CPEACTBA U3MEPEHUH.

JIATP R
~0-50 B 30 OM

Puc.1. Cxema ycTaHOBKH.

VYupasisisi JIATPoMm u3meHsATh BenunHy HanpspkeHus B nenu oT 0 mo 50 ¢
maroMm 10 B, 3anuceiBaTh moKa3aHus BOJIBTMETPOB IPHU XOJZI€ BBEPX, a 3aTEM IpHU
oOpaTHOM XOJi€.

Ne Xox BBEpX Xox BHU3
Vn (B) VoB)|AV [ &l [ v | Vo@®B) | Vo@®B) | AV | dl Y [AVmax
®B) [ B) | (%) B | B) [ (%)

[Tocne 3aMepoB HAXOAT MOTPEITHOCTH:
- abcomotueie AV = V, -V,
- oTHOcuTeNbHbIC ¥ =(AV [V, ) * 100%
N3 abCOMOTHBIX TOTPENTHOCTEH BBIOMPAIOT MAKCHUMAJIBHYIO 1O MOIYIIIO U
paccuuThIBatOT Ki1ace TOYHOCTH YA = (AVmax | Vion ) * 100%
I'ne Viuon — BEpXHUH TIpees u3MepseMoit mpuOopoM BETUUNHBI.
CrenaThb BBIBOJ O pe3yJIbTaTaX MOBEPKH CPEICTBA U3MEPCHHUS.

KoHTpoJibHBIE BOIIPOCHL.
JlaTh ompenenenne MoBepKH cpeacTBa u3Mmepenus cormnacuo ©3-102
JlaTh ompenenenne MoBepKH CpecTBa u3Mepenus cornacuo PMI'-29-2013
B kakux ciydasx mpou3BOIUTCS IEPBUYHAS TTOBEpKa?
KakuM HOpMaTHUBHO-TIPABOBBIM aKTOM PETYJIMPYETCS TOPSATOK TOBEPKHU MIPH-
6opoB?
Uem ynoCTOBEPSIOTCS Pe3yJIbTaThl TOBepKHU corjacHo ®3-1027
6. Kak nmpou3BoauTCs moBepKa CpeicTBA U3MEPEHHUS?

el N

o1



JlaGoparopnasi pabora Ne 5
KoHCTpyKIust M NpUHIUIT AEUCTBUS SJIEKTPUUECKUX CUETUYMKOB 3JIEKTPOHHOTO
THUIIA.

Llenv pabomer. VI3ydnTh NPUHIMUI JEHCTBUS, YCTPOMCTBO M XapaKTEPUCTUKU
AIIEKTPOHHBIX CYETYMKOB IEKTPUUECKON SHEPTHH.

Ycempoiicmeo u npunyun pabomul 21eKMPOHHBIX CHEMYUUKOE

[IpyHIMD ACUCTBUS OJIEKTPOHHBIX CYETYMKOB OCHOBAaH HA H3MEPECHHUH
MIHOBEHHBIX 3HAYEHUN BXOJHBIX CUTHAJIOB TOKAa W HAaNPSDKCHMS NIECTUKAHAJb-
HbIM aHajoro-uu@poseiM npeobOpazoBateneM (ALII), c mocnenyromum BbIUUC-
JICHUEM CPEJHEKBAJPATUYECKUX 3HAYCHWM TOKOB W HANpPsDKCHWM, aKTUBHOW, pe-
AKTUBHOM M TIOJHOW MOIIHOCTM W SHEPruM, YIJIOB ciaBura (a3bl U YacTOTHI
M dpoBBIM cUrHanbHbIM TporeccopoM (LICIT).

KOHCTPYKTMBHO CUYETYMK BBINOJHEH B IIJJACTMAacCOBOM Kopmyce. B kopy-
ce pa3MeIlleHbl U3MEpUTETbHbIE TPAaHCPOPMATOPHI TOKA U BHITIOJHEHHBIC HA TeYaT-
HBIX IUIaTax: MOAYJb NUTaHUs, IUIaTa CYETYHMKA, OJMH W3 UHTEPPEHCHBIX MO-
yJied, MOIyJb TEJIEMETPUYECKUX BBIXOJIOB WJIM UMITYJIbCHBIX BXO/O0B. IlaHens ¢
HAJUCSAMHU YCTAHOBJIEHA HA KPBIIIKE KOPITyCa CUETUHKA.

[TpuHiun pa®oThl CUETYMKA TMOSACHAETCS CTPYKTYPHOW CXEMOil, pUBEIECH-
HOM Ha PUCYHKE 3.
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Pucynoxk 3 — CTpykTypHas cxema 3J€KTPOHHOTO CUETYMKA

J
g, Lo, Lo ||}T:~ ||}T:|~|ITI:!~ I

Jns uzydyeHus cTpykTypHO# cxembl cuetuuka [[96850M u nmpuHuumna ero pa-
00ThI, BBeZieM cienytomue obo3Hauenus: ABP — aBapus nmutanus; ALl — ananoro-
nudpoBoii npeodpazosarenp; JAIIA — memmdparop anpeca; KK — xuakokpu-
crasummueckuid auctuien; U — manukarop; Kin — kimaBuarypa; MU — monyine uHTEp-
detica; MUB — momyns ummynbcHBIX BXx0m0B; MII — momyns nutanus; MTB
— MOJYJIb TeJIeMETpUYeCKUX BbIX0A0B; OMOBM — omHOKpUCTanbHAs MHKpPO-
OBM; OII — ontnueckuit nopt; IIII — mopt mpsimoro mocryna k namsaty; [13Y
— NmocTosiHHOE 3anmoMuHaroniee ycrporctBo; [ICII — mnocnenoBaTenbHbI CUH-
xpoHHblii nopt; PYH — pene ynpasiaenus narpyskamu; LCII — nudposoi



CUTHaJIbHBIN mpoueccop; YPB — uacel peanbHoro Bpemenu. IIIA — muHa agpeca;
I — muaa mansaeix; [TA]J] — muHa agpec/nannpie; DHO3Y — sHeprone3aBucuMoe
O3Y.

H3mepenue u e6viuucienHue napamempog cemu U SHep2emuyecKux napa-
Mempoe

Hanpspkenust oT kaxaod u3 (a3 MOCTyMaroT Ha JACTUTENH, TAe MOHUXKaA-
IOTCS 10 3HAYEHWH YPOBHS, MPUTOAHOTO I HU3MEpPEHHs. TOKOBBIE CHTHAJIBI
npeo0pa3yroTcs ¢ MOMOIIbI0 TpaHC(HOPMATOPOB TOKA U PE3UCTOPOB B CHUTHAJIBI
HaIpsHKECHUS.

Otu curHanel noparoTcss  Ha Bxoabl ALIIl, rme mpeoOpasytorcs B 1ud-
pOBOM KOJI.

3aTeM OHM MOCTYIAIOT Ha MocyenoBaTeabHbli cuHXpoHHbIA opT (ITCII) nud-
poBoro curHaigsHoro mnporeccopa (LICIT). LCII npou3Bomut pacyer cpeaHe-
KBaJIPATHYECKUX 3HAYECHHN TOKOB W HAIPSXKCHUW, IOJTHOM, AKTUBHOW, PEAKTHB-
HOM MOIIHOCTEH W PHEPruil, a Takke yriaoB cABura (a3 U 4acTOThl OCHOBHOM
TapPMOHHMKH CUTHAJIOB HANPSIKEHHUS.

s pacyera cpeaHEKBAAPATUYHOTO 3HAYCHUS HANPSDKEHUS MO KaXIOW Lenu
HaIpsHLKEHUS UCTIONb3yeTes popmyra:

N

S/

U, = Ky KA% €©)

rne Ky — macmrabubiit koadduireHT (BBOJUTCS MPU U3TOTOBJICHUH Ha

3aBozie); Ka — kanmuOpoBouHbIM KO3 GdUIIMEHT 1O AaHHOW (a3e (BBOIUTCS
IIPY U3TOTOBJICHUH HA 3aBOJIC); 1 — 3HAYEHUE TEKYIIel BHIOOPKH; N — YUCIIO BBIOO-
pok; U; — 3HaueHue HanpsKeHusd 1-i BIOOpKH, B.

Jliis pacyeTa BeIMUMHBI CPEIHEKBAPATUYHOTO 3HAYCHHS CHIIBI TOKA IS Kax-
JIOM 1IeNH TOKa UCIOJIB3yeTCs opmya:

>

|q> = KM1KA1% (10)

rae Ky — macmraGublil ko3 duiineHT (BBOIUTCS PU U3TOTOBICHUH HA
3aBojie); Ka 1 — kanmuOpoBouHbIl K03 dUIIMEHT 10 HAaHHOU (aze (BBOAMUTCS

IIPY U3TOTOBJICHUU Ha 3aBOjIE); |i — 3HAUEHUE CHIIBI TOKA - BBIOOPKH, A.
AKTHBHas MOIITHOCTD B KXX/I0H (haze BBIUYUCISAETCS 10 popMyIie:

N

u. I.

Pzp = KM KAKMlKAli:lT (11)

CYMMapHaSI AKTHBHAasA MOIIHOCTDH BBIYHCIIACTCA I1O (I)OpMYJIeI



Pz = Poa + Pop + Poc (12)

rae Poa, Po, Poc — akTHBHASI MOIITHOCTH MO KaXKI0# dase.

[Tomnast MoutHOCTH B KaxIoil (ase Tpexda3HOW ceTh BBIUUCISIETCS IO

dbopmye:

Sq) = |q) -Ud R (13)

rne lo — cpeaHeKBagpaTHYeCKOe 3HAUEHHE CUJIBI TOKa B COOTBETCTBYIOIICH
daze, onpenenennoe no ¢opmyine (10), A; Up — cpenHekBagpaTHuecKoe 3Haye-
HUE HaNpsDKEHHUS B COOTBETCTBYIOIIEH dasze, onpeaeneHHoe o Gopmyre (9).

CyMMapHasi MOIIIHOCTh BBIYHCIISETCS IO (hopMyIie:

SZ = Soa + Sos + Soc (14)
e Soa, SoB, Spc — MOTHAS MOIIHOCTH O Kaxa0u (daze, B-A.
PeakTuBHas MOUTHOCTH MO KaxK10¥ (ha3e Beruucisercs no Gopmynie:
Q=So2 — Pan, (15)

rae S¢ — MOJHAs MOIIHOCTH 10 KaxkIou (ase, onpeaensemast mo Gopmyre

(13), B-A; Po — akTBHass MOIIHOCTH B Kaxaou (asze, onpenensieMas mo ¢op-
myie (11), Br.

CymMapHasi peakTUBHAsI MOLTHOCTh BBIYUCIISIETCS IO (popMyIIe:

Qy = Qoa + Qs + Qac , (16)

rne Qoa, Qos, Qoc — peakTHBHAs MOIIHOCTh B Kaxaou ¢ase, onpeaessie-
Mmas 1o ¢opmye (15), Bap.

VY nenbpHasi 3HEPTuUsi MOTEPh B LIETISIX TOKA BRIYKUCIAETCA 110 hopMyie:

AZI;A+I§>B+I§>C (17)

rae looa, los, looc — cuna Toka Beruucsiercs no gopmyne (10), A.
KoadduimeHT akTHBHON MOIIIHOCTH BBIYUCISAETCA 110 (hopMyIIe:

P
Cos @ = SL (18)

)

rae Py —akTtuBHas MOIHOCTS, BT;
Sy — mosnHas MOIHOCTH, BA.
KoadduimeHT peakTHBHO MOLITHOCTH BBIYUCISETCS IO PopMyIie:

sing = (S?L (19)

2

rae Qy — peakThBHAsi MOIIHOCTb, Bap.

AKTHBHAasl U peaKTUBHAs SHEPTHUsI BBIYUCIISIETCA MO 3HAYCHUSIM aKTUBHOM U pe-
AKTUBHON MOIITHOCTH, ONPEEIEHHBIX 3a 1 C.

Ha ocHoBe pacueToB aKTMBHOW W pPEAKTUBHOW SHEPrud MUGPOBON CHUT-
HanpHBI Tporieccop (LICII) BeimaeT curHasibl 00 3HEpromoTpebIeHWH Ha Tele-
METPUYECKHE BBIXOJBI, KOTOPhIE MOTYT OBITh TOAKIIO4YeHBI K cucteme ACKYD.

Haxonnenue u xpanenue pezyniomamos usmepenus

OpnokpucranbHas Mukpo-OBM  (OMBBM) mno uuHe azpec/JaHHbIe



(IHAJ]) cuuThiBaeT AaHHbIE 00 HSHEPromoTpeOICHUHW U TapaMeTpax CeTH 4e-
pe3 mopt mpsamoro noctyna k mamsatd (ITJIT) LICII. OM3BM cpa3y xe co-
XpaHSIET SHEPreTHYECKUEe mapameTpbl B 3HepronesaBucumoM O3Y (OHO3Y).

OTcueT BpeMEHHU U BEACHHUE KaJleHAapsl OCYIIECTBISIOT Yachl PEabHOTO

Bpemenu (UYPB).

Anpecanusi y3710B CYETUYHMKA OCYIIECTBISIETCS uepe3 Aemmudparop aapeca
(IIIIA) B cooTBeTCcTBUU C 3alaHHON nporpammoit OMOBM.

Humepdgheticvl nonvzosamers

B cuetunke umeercs ontuueckuit mopt (OIl) u mMomyns unrepdetica (MN),
JUISL CUMTHIBaHUA UWHGOpPMAIMM H [POTPAMMHUPOBAHUS MAPaMETPOB TOJIb30-
BaTeJsl.

Nudopmamuss o mapamerpax CeTH, SHEPromnoTpedJeHuH U IMapaMeTpax
nosnb3oBatens BeiBoAUTCS Ha XKK-mgucreit OKKII).

[IpocMOTp  OCyIIECTBISIETCS  MOJB30BATENEM C TOMOIIBIO  KJIaBUATYpPHI
(Ku1), BKITFOUaroniet mioMOupyeMyro rocrnoBepuTeneM KHONKY «JlocTyrm».

JIBa cBeroguonnbix uHaukatopa (M) uHpopMupyroT 0 paboTOCOCOOHOCTH
CYeTYMKa TIPM HAKOIJICHUW AaKTUBHOM M PEaKTUBHOW DHEPTHH, a TaK ke 00
OOpBIBE WJIM HEMPABIILHOM COEAMHEHUH TIOIBOISIIINX TPOBOIOB.

C nomomipio AByX pene ymnpabieHusi Harpy3kamu (PYH) ocymectBisercs
BKIIFOUEHUE WJIU OTKIIIOYEHHE Harpy3ok dujaepa.

Ilumanue cuemuuxa

JInsi mdTaHUA CUETYMKA HCIOJB3YEeTCs MOJYJb MUTaHUS, KOTOPBIA TaKkKe
dbopmupyetr curHan aBapuu nutaHus (ABP), curHanusupyommii o HEIOMyCTH-
MOM CHWKEHUHU HamnpspkeHus nutanus. [lo curnanmy ABP, OMDBBM 3aBepiiaer
paboTy 1 3aHOCUT Bce umeromuecs nanueie B JHO3Y.

Knaccugukayus snexkmponnwix cuemuuxos

[Io Tumy BBIXOJHBIX KaHAJOB BCE AJICKTPOHHBIE CUETYHKHU DIECKTPUUYECKOMN
DHEPTUM MOYKHO pa3JelUTh Ha JIBE TPYMIBI. ¢ MU(PPOBBEIMU BBIXOJAMH 10 HMHTEP-
deiicy RS485 u ¢ TenemeTpudecKuMU UMITYJILCHBIMU BBIXOAaMH. Bce anmekTpoHHbIe
CUCTUYNKH UMEIOT CTaHJIAPTHBIA TEIEMETPUYCCKUI BBIXOJ, HO HE BCE UMEIOT MU (-
poBbIe BEIXOBI TI0 MHTepdericy RS485. CnenyeT paznmnuaTs MEXIy cOOOM CUETIH-
KH C TEJIEMETPHUUCCKUMHU U IIU(PPOBBIMUA BBIXOJIAMH.

CyeTunku C TEeNeMETPUYECKUM HMITYJIBCHBIM KaHAJIOM IepenaroT uH(opma-
I[UI0 O 3HAYCHUU M3MEPEHHON CYETYMKOM MOIIHOCTH B YHCIOMMITYJILCHOM Kojie (B
BHUJIC TOCJICIOBATEIBHOCTH HMMITYJIbCOB). KOIMUECTBO MMITYJIBCOB, COOTBETCTBYIO-
niee 1 kBT.u usmepsiemoit sHepruu, SBISIETCS MOCTOSHHOM ISl KaXKJ0TO THUIIA U MO-
nudUKaIMU CUeTYMKA W HA3bIBACTCS MEpeAaTOYHBIM yucioM. Ero 3HaueHue ykasa-
HO Ha JIUIEBOM MaHEeIN CUeTYUKA U B MMACIOPTE.

B cnydae mepenmaum u3aMeputenbHOM uHPOpManuu B 1UGpoBOi GopmMe OT
CUETUMKA DJICKTPUIECKON dHEPTUH ¢ MUGPOBBIM BBIXOJOM, 3Ta HHPOPMAIIUS KO-
pyeTcs IBOMYHBIM KOJ0M. B mepesaBaeMoM cooOIIeHNH KK IbI OUT MHMOpMaLIUU
MPEJICTaBICH COOTBETCTBYIOIIUM CUTHANIOM. [IpreMHHK m3MepuTensHol nHpopMa-
MW PETUCTPUPYET HAIMYWE WM OTCYTCTBHE CHTHAa M TEM CaMbIM — KaXKIIbIH TTe-
peaBaeMblil OUT COOOIICHUS.

Konmponvnvie sonpocu:
1.Ilonp3ysich CTPYKTYpHOM CXEMOW, OOBSICHUTH YCTPONCTBO 3JIEKTPOHHOTO



CUETUHKA.

2. OODBSICHUTD MPUHIIMII JCHCTBUS 3JEKTPOHHOTO CUETUHKA.

3. KakoBo Hasznauenue ananoro-1mudpoBoro npeodpazosatens (AL u mud-
poBoro curHanbHoro npoiuecca (L[CIT) B anekTpoHHOM cueTuuke?

4. T'ne B CUETUMKE COXPAHSIIOTCS PE3YJIBTATHI UBMEPEHUA?

5. Kak ocymiecTBiseTcsl MUTaHUE CUETUMKA?

6. Kak onpenensirorcst K03 PHUIMEHThI aKTUBHOW U pEaKTUBHOMN

MOIIIHOCTEN?

Kpurtepuu onieHKH j1a00paTOPHBIX PadoT

[Ipu noaroroBke K 1a00paTopHOM padoTe 1Mo AUCHMILINHE «TeXHUYEeCKUe
Cpe/CcTBa KOHTPOJISI KAUeCTBa YIEKTPUIECcKoi sHeprum» B (_5 cemectpe - ouHOH
dbopmbl 00yuernus, B 10 cemectpe —3a0uHOl (HOpMBI 00YUICHHS), CTYACHT JTOJDKEH
BBITIOJIHUTD CIIEAYIOIINE BUJIbI paboT:

MunuMaJabHbId | MakcuMaJIbHbIN
Buabi pador
0aJsLx 0asx

CamocTosiTenbHass MOpopadOTKa TEOPETH-
YeCcKoro marepuana K JiabopaTopHOU pa- 3 5
oote
O3HAaKOMIIEHHE C YCTAaHOBKOM, MprOOpOM,
METOJMKOM BBIMIOJIHEHUSI J1abOpaTOpHOU 3 5
paboThI
BrimonHeHnre HEO0OXOJIMMOTO  JKCIEpHU- 4 5
MEHTa
O6paboTka pe3yabTaTOB HMCCIECAOBAHUSA, 4 v
MOCTpOEHUE TpaduKoB
AHanmm3 pe3ysbTaToB UCCIICIOBAHMS U BbI- 4 v
BOJI 110 padoTe

UTOIO : 18 30

Takum oOpazoMm, kaxmaas jabopaTopHasi paboTa OIIEHMBAETCS MUHUMYM B 18
6anoB, makcumyM B 30 GammoB. [locre BbITTONIHEHUST BCeX pabOT PaCCUUTHIBACTCS
UTOTOBBIN 0T MO TAHHOMY OIIEHOYHOMY CPEJICTBY, Kak cpeaHee apupmeTnyeckoe
10 BCEM JIaDOpaTOPHBIM paboTam.

J1J1s1 3a04YHOTO OTJCIICHMS.

MunumanbHbii | MakcMMaJIbLHBIA
Buasbi pador
0asn 0as
CamocrosiTennpbHas MPopadOTKa TEOPETH-
YeCcKOro marepuana K JiabopaTopHOH pa- 3 10
oote
O3HaKOMIIEHHE C YCTAaHOBKOM, MpuOOpoM,
METOJMKOM BBITIOJIHEHUSI J1abOpaTOpHOU 3 10
paboThI




BrimontHeHre  HEOOXOIMMOTO  KCIIEPH- 4 12
MEHTAa
OOpaboTka pe3ynbTaTOB WCCICIOBAHUSA, 4 14
OCTpOeHUE TpaduKOB
AHaM3 pe3yNbTaToB UCCICIOBAHMS U BbI- 4 14
BOJI 110 padoTe

HUTOI'O : 36 60

Takum oOpa3zoM, Kaxjas jgabopaTropHasi padoTa OLIECHUBAETCSI MUHUMYM B 36
6anoB, makcuMyM B 60 GamnoB. [locne BbIIONHEHUSI BCeX pabOT PacCUUTHIBACTCS
UTOTOBBIN OalT MO TaHHOMY OILIEHOYHOMY CPEJICTBY, Kak cpeaHee apupmernyeckoe
0 BCEM JIaDOPaTOPHBIM padboTam.
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