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10061He n0JI0XKEHUI

1.1 Hacrosimas MeToguMka MOBEpKH pacrpocTpansieTcss Ha CHCTeMy H3MEpUTENIBHO-
YIPaBJISIONIYI0 KoTia-yruiuzaropa Ne 5 ycTaHOBKHU cyxoro TyuleHus: kokca Ne 3 KokcoxumMuueckoro
npou3BojcTBa AQO «EBPA3 3CMK» (manee — MVYC), 3aBoxuckoit Ne PUILI237, wusroroBieHHYyIO
00O «EBpazTexnuka» W yCTaHaBIMBAeT METOAbl U CPEJICTBA €€ MNEPBUYHON U INEPUOAMUECCKON
MIOBEPOK.

1.2 IloBepke momiexur UYC B COOTBETCTBHH C NepedyHeM U3MepuTelbHbIX kaHanoB (1K),
MPHUBEICHHBIM B MPUJIOXKEHUH A.

1.3 IlepBuunyto moBepky MY C BbIMOJHSIOT meped BBOAOM B 3KCILIyaTalMIO, a TaKXKe
NOCJIE PEMOHTA.

1.4 [Ilepuomuueckyiro mnoBepky HWYC BBINOMHAIOT B MpoliecCe IKCIUTyaTalldd depes
YCTaHOBJICHHBIH HHTEPBaJl MEXKAY MOBEPKaMIL.

1.5 TIlepuoauunocTh MoBepKHU (MHTEpBaN Mexay nosepkamu) UYC — 1 rog.

1.6 UsmeputesnbHble koMnoHeHThl MUYC moBepsioT ¢ MHTEpBaIOM MEXAY MOBEPKAMH,
YCTaHOBJICHHBIM I[P YTBEDXKICHMH HMX THNA. ECou ouyepeiHOll CPOK IMOBEPKH H3MEPHTEIBLHOTO
KOMITOHEHTa HACTYIaeT 10 ouepeHoro cpoka noBepku MY C, noBepsercs TOJBKO 3TOT KOMIIOHEHT H
nosepka UYC He npoBoauTcs.

1.7 TIlpu 3aMeHe U3MEPUTEIBHBIX KOMIIOHEHTOB Ha OJHOTHUIIHBIE WM HA KOMIIOHEHTHI C
QHAIOTHYHBIMM TEXHUYECKMMHM M METPOJIOTHUYECCKHMMH XapaKTePUCTHKAMH IOABEPraloT IMOBEPKE
Tonbko Te MK, B KOTOpbIX mpoBejeHa 3aMeHa H3MEPHUTENBHBIX KOMIIOHEHTOB. B »ToM ciydae
cobctBeHHUKOM MY C nosnkeH ObITh 0popMIIeH akT 00 U3MEHEHUsX, BHeCeHHbIX B 1Y C, aBstomuiics
HeoTheMJieMol yacThio onucanus Tuna MY C s ['ocpeectpa PO,

1.8 JonyckaeTcs mpHMMEHEHUE W3MEPHUTENBHBIX MpeoOpa3oBaTesiell aHaOTHYHBIX THUIIOB,
BHeceHHBIX B locpeectp PO ¢ aHanoruyHbiIMM TEXHUYECKUMH H  METPOJIOTHYECKUMHU
XapaKTe PUCTHKAMHU.

1.9 Ilpu mouepumzanmu UYC nmyrem BBeJ€HMS HOBBIX U3MEPUTENIBHBIX KAHAJIOB JIOJKHBI
OBbITh MPOBEICHBI UX UCMBITAHUS B LIEJIAX YTBEPXKICHHS THIIA.

1.10 B ciaydae oOHOBIIEHUS MpOTPaMMHOTO obecneyueHus NYC,
pacuimpeHun/MoqMpuKaliMM  ero (QYHKIMHA TNPOBOJUTCS aHalUW3 W3MEHEHUH, BHECEHHBIX B
nporpaMmHoe oOecnedeHue. Eciii BHECEHHBIE W3MEHEHHUS MOTYT MOBJIMATH Ha METPOJIOTHUECKH
3HAYUMYIO 4aCTh MPOTPaMMHOTO 00€CIeUeH s, TO MPoBOAIAT UcnpiTanus UYC B nensax yTBepx iaeHus
TUMA.

B TekcTe NpuHATHI ClielyIo1ue COKpaiieHus:

APM mammHuCTa KOTJIOB — aBTOMAaTH3UPOBaHHOE pabouee MecTO MalTMHUCTA KOTJIOB;

MII — MeTo1MKa MOBEPKH;

MX — MeTpoJIorHdecKue XapaKTepUCTHKM,

[1O — nporpaMMHOe 0OecIeUYCHHE;

CH — cpelicTBO H3MEPEHUIH;

OB — pusznueckas BeIMUMHA.



2. Onepanun nNoOBEpKH

2.1  Tlpu npoBeneHUH MOBEPKH BBHITIONHIIOT OTlepalluy, IIPUBEICHHbBIC B Ta0auue 1.

Tabnuna 1
TIpoBeaenHre onepauri npu noBepke ]
TiepBHYHON
Homep
Haumenosanue TyHKTA nocne
onepaLmvu METOHUKH 1pu nocJie NepPeyCcTaHOBKH nepuoaniec
pau A npY BBOJIE B | BBOJIE KOl
MOBEPKH pemonTa | [1O wnu 3aMeHbl
3KCIJIYaTaLMI0 | HOBOTO
VK HK KOMTbIOTEpa
APM
1 Paccmotpenne
P 8.1 Jit:} na* na* na* na*
JOKYMEHTALHH
2 BHewHuit 0OcMOTP 8.2 Ja HeT HeT Ja Ja
3 TIpoBepka cONpOTHBIIEHNS
poBep p 8.3 na na* na* HET na
3allIUTHOTO 3a3eMJIEHUS
4 OnpoboBatue 8.4 Ja aa na aa na
5 Tposepka
WIeHTHhHKALMOHHBIX 8.5 aa it HET aa Jit:]
naddbix 10
6 TTposepka 3aiursl [10 o
HECAHKLIMOHMPOBAHHOTO 8.6 na na* aa* na na
J0ocTyna
7 OnpeneneHune
MOrpeLIHOCTH
orp T 8.7 Jit:} HeT HeT ity Ja
CUHXPOHH3AIMH H
W3MEPEHHH BPEMEHH
8 IpoBepka
METPOJIOTHUECKHX
XapakTePHUCTHK 8.8 Ja na* na* Ja Ja
W3MEPUTEJIbHBIX KAHAIOB
nycC

Ipumeuanue — * B 06bemMe BHOCUMBIX H3MEHEHHHA.

3 Cpeacrsa noBepkHu

3.1 Ilpu npoBeneHHH IIOBEPKH IPUMEHSIOT OCHOBHbIE M BCIIOMOraTelIbHBIE CpeJCcCTBa

IIOBEPKH:

— CPEACTBA U3MEPEHHH M ITAJIOHBI B COOTBETCTBMH C JOKYMEHTAaMH Ha METOJIUKH MOBEPKH
HEPBUYHBIX U3MEPHUTENBHbBIX MIpeodpazoBateneil u [LIK;
— MeraomMeTp DCO210/3-T" (Tocpeectp Ne 21320-01);
— H3MEPUTENH NapaMeTpoB 3azeMisomux ycrpoicts MRU-200 (T"ocpeectp Ne 41925-09);

— paanogackl MUP PU-02 (T'ocpeectp Ne 46656-11).

3.2 llpu mpoBeneHHH IOBEPKH [OIYCKaeTcs 3aMeHa YKAa3aHHBIX CPEACTB H3MepeHHi
aHAJIOTMYHBIMHU, 00€CIIEYMBAIOMIMMH OIpesieIeHrHe (KOHTPOJIb) METPOJIOrHYecKiX XapakTepuctuk MK
HYC ¢ tpebyeMoii TOUHOCTBIO H3MEPEHHIA.




3.3 CpenctBa IOBEPKH NOJDKHBI HWMETH [EHCTBYIOUIHE CBHUJAETEILCTBA O IIOBEPKE WIIHN
OTTHCKH TTOBEPHTEIHHBIX KIICHM.

4 TpeGoBanus K KBaIH(pHKALHMH IIOBEpHTEIEH

4.1 Tloeepka HMYC BbIMONHAETCS CHEUMATUCTaMHK, AaTTECTOBAaHHbIMH B  KadecTBe
MOBEpUTENIEH CPeACTB MW3MEPEHHH, O3HAKOMHBIIHECS C TEXHHYECKOH UM JKCIUlyaTalOHHOM
JOKYMEHTaIlMel W HacTOsnIeH METOJMKOH MOBEPKH, UMEIONHEe YAOCTOBEpPEHHE HA NpaBo paboThl ¢
HanpsokeHneM a0 1000 B (kpamdukaunoHHas rpymmna mno 31ekTpoOe3011acHOCTH HE HIKE TPEThbeH ).

4.2 Tlpwm npoBeneHWH MOBEPKHU cOOMIONAIOT TpeOOBaHHWA OXpaHbl TPyJa NPEAIPHATHSA, HA
KOTOPOM TIpoBOJAT HoBepky MYC. BpiOMHSAIOT TpeOOBaHUS ACHCTBYIOIIMX HOPMATHBHBIX aKTOB,
HMHCTPYKIUH 110 OXPaHe TpyJa U OKPYKAIONIEH CPebl.

5 TpeboBanus 6e3o0nmacHoCTH

[Ipy 1poBeneHWH IIOBEPKH HeoOXoauMo coOmonatse TpeOoBaHHs ~ O€3011aCHOCTH,
YCTAaHOBJICHHBIE B CIEAYIOUIMX JOKYMEHTAX:

— T'OCT P M3K 60950-2002 «bezonacHocTb 000pynoBaHus HH(POPMALHOHHBIX
TeXHOJIOTHI »;

— «IIpaBuiia yCTpOHCTB 2I€KTPOYCTaHOBOK», paszzen I, III, IV;

— «[IpaBuia TeXHHYECKOH JKCIUIyaTalUy JIEKTPOYCTAaHOBOK NOTpeOuTenei» (YTBEPKIEHBI
MunsHepro Poccun ot 13.01.03 Ne 6) ;

~ «MexoTpacieBble IIpaBuia 10 OXpaHe TpyAa (rmpaBuia 6€3011aCHOCTH) IIPH IKCIUTyaTaluH
anekTpoycranoBok» [10T P M-016-2001, P] 153-34.0-03.150-00;

— CHull 3.05.07-85 «CucTeMbl aBTOMATH3ALAR Y,

~ JKcIUlyaTanoHHas AokyMeHTtanus Ha CU, ucnpiTateabHoe 000py10BaHHE U KOMIIOHEHTBI
Nyc;

— CanllnH 2.2.2.542-96 «I'uruenunueckne TpeOOBaHWS K BUACOMMCIUIEHHBIM TePMHHAJIAM,
IIEPCOHATLHBIM 3JICKTPOHHO-BLIUHCIIMTEILHBIM MAIIHAM M OPTaHK3aliK paboThI»;

16 11-493-02 O6ume npaBuia 6e30MACHOCTH VISl METAUTYPIrHUECKAX M KOKCOXHUMHUYECKHUX
MPEANPUATHIA ¥ MPOU3BOACTB (YTBEPXKIEHBI IIOCTaHOBAeHHEM ['ocroprexHanzopa Poccun ot 21.06.02
Ne 35);

|

WHcTpykms 1o padore ¢ komibioTepHoi TexHUKoH (ACHwu 01-99);
— CHull 23-05-95 «EcrecTBeHHOE U HCKYCCTBEHHOE OCBEHICHHUEY.

6 YciaoBus moBepKkH

a) MaMmepuTtenbHble B CBA3YIONTHE KOMIIOHEHTHI MY C:
1) TemnepaTypa OKpyKaromero Bo3ayxa, °C:

— 1peoOpa30oBaTey JaBJICHUS U3MEPUTEIILHDIE oT MHHYC 45 1o mmoc 85;
— JIaT4YHKH TEMIIEpaTypbl oT MHHYC 4 a0 moc 85;
2) OTHOCHTEJIbHAs BIAXHOCTH IIpH umoc 25 °C, % ot 40 no 90;
3) atMocepHoe naBneHue, kila ot 84,0 no 106,7

6) KoMIuiekcHbIE U BBIYHCIIATEIbHbIE KOMIIOHEHTEI MY C:
1) Temneparypa OKpysKarouiero Bozayxa, °C ot muHyc 10 no mroc 40;



2) OTHOCHTEJIbHAS BJIAXHOCTH Npu wnoc 25 °C, % ot 40 no 80;

3) atmocdepHoe naBnenue, klla ot 84,0 no 106,7;
4) HanpsDKEHMS IUTaHMA IEPEMEHHOTO TOKa, B ot 198 no 242;
5) yacroTa nuTaroIeH ceTu, 1’1 oT 49,6 no 50,4.

7 TloaroroBka K noBepke

7.1 Hamnosepky UYC npenoctasisiior ciieqyomnue J0KyMEeHThI:
— CHCTeMa M3MEPUTENIbHO-YNPaBIfIomas KoTia-yTrim3aropa Ne 5 ycTaHOBKH CyXOro
tymeHus Kokca Ne 3 Kokcoxummdeckoro npoussoactsa AO «EBPA3 3CMKy. Tlacnopr;
— CBHJETEJICTBA O MOBEPKE M3MEPUTEIbHBIX M KOMIUIEKCHBIX KOMITOHEHTOB,
Bxoasmux B coctas UK UYC;
— CBHJETEJBCTBO O npeapiayiied nosepke MYC (mpH BBINOJHEHUH NEPHOIUUECKON
MOBEPKH );
— DKCIUTyaTallMOHHYIO JokyMeHTaimio Ha MY C u ee KOMIOHEHTHI,
— DKCIUTyaTallMOHHYIO JOKYMEHTAlMI0O Ha CpPEeACTBa U3MEPEHUH, NMPUMEHseMble IpU
IIOBEPKE.
7.2 Tlepen BBITOJIHEHUEM Ollepallui MOBEPKH HEOOXOAUMO M3YYHTh HACTOALIUHI JOKYMEHT,
AKCIUTyaTallMOHHYIO TOKYMEHTalHo Ha noBepsaeMyto MY C u €€ KkoMImOHEHTHI.
7.3 HemnocpencTBeHHO Mepen MPOBEACHUEM MOBEPKH HEOOXOOUMO MOATOTOBUTH CPENCTBA
NOBEPKH K paboTe B COOTBETCTBUH € UX IKCILIyaTallMOHHOHN TOKYyMEHTalUeH.

8 IIpoBenenne nosepkn

8.1 PaccmoTpenne J1oKyMeHTaAlMHK

8.1.1 IlpoBepsioT HamMuKe CAEAYIOMUX JOKYMEHTOB:

— CHCTeMa HW3MEPUTENIBHO-YIPABIAIOMAs KOTIa-yTwinzatopa NeS yCTaHOBKH CYXOro
tymenus kokca Ne 3 Kokcoxumuueckoro npoussoacrsa AO «kEBPA3 3CMKy. [lacnopr;

— CBUIETENIBCTBO O Impenbiaymiei mnoepke MYC (npu nposeleHHHM EpHOOUUYECKOH

NIOBEPKH);

— JIOKYMEHTBHI, YIOCTOBEPSIOIIME TOBEPKY CPEACTB U3MEepEeHUit, BXoAsuX B coctaB UY C;

— 9KCIUlyaTanMoHHas qokyMenTanus Ha MY C u ee KOMIIOHEHTHI;

~ DKCIUIyaTallMOHHAs TOKYMEHTalMsi Ha CPEACTBAa U3MEPEHUH, IpUMEHsAEeMble NPU NOBEPKE
nyc.

8.1.2 IlpoBepsioT NepedyeHb HM3MEPUTEIBHBIX KaHAJIOB, NMPEICTABICHHBIX Ha IOBEPKY, B
COOTBETCTBHH C IEpeyHeM, NpUBeIeHHBIM B acnopte Ha UV C u B npmiioxxenun A Hactosimeidn MIL
DKCIutyaTallMOHHAasi OKYMEHTallusi Ha CpelcTBa H3MEpeHHi#, mpuMmeHsemble Npu noBepke UVYC,
JOJDKHA COAepXaTh HHGOPMAlMIO O MOpAIKe padoThl, MX TEXHHUUECKHMX U METPOJIOTUUECKUX
XapaKTEepUCTUKAX.

Pe3ynbrar mpoBepkH NOJOXUTEIBHBIH, €CIM BCs BBIIENEPEUHUCIICHHAs JOKYMEHTAallMsi B
HaAJIMYMHU, IEpEUEHb U3MEPUTEIIBHBIX KAHATIOB COOTBETCTBYET [IEPEYHIO, IPUBEICHHOMY B IIaCIOpTE Ha
NYC u B nmpuwioxkeHun A Hacrosuuedn MII, Bce cpencrBa NOBepKH HUMEIOT IOKYMEHTAIBHO
MOATBEPXKICHHYIO PUTOIHOCTD JUIA MCIOJIB30BAHUA B ONEpalusX NOBEPKH, Bce KOMIOHeHTH MY C
MMEIOT JIeH CTBYIOIINE CBUAETENBCTBA O NOBEPKE.



8.2 BuemHnii ocmoTp

8.2.1 Ilpu BHemHeM ocMoTpe TmpoBepsaloT coorBercTBue MYC  HMKecneayromum
TpeOOBaHUAM!

~ cootBeTcTBHe KoMILiekTHOCTU MYC nepeuHto, NpuBeieHHOMY B Nacnopre u B Tabiuue
A.1 npunoxxenus A nacrosimeit MI1;

— OTCYTCTBHE MEXaHHYECKUX MOBPEXIECHUHN U IeEKTOB MOKPBITUSA, YXYIIAIOIUX BHEIIHAN
BHJ U TIPETIATCTBYIOIIUX TPUMEHEHHIO;

— OTCYTCTBHE OOpPBIBOB M HapyIICHUS HU30AIUU Kabelned U IKryToB, BIIUSIOMIUX HA
bynkunonuposanue UYC;

— HaJIMYHE U MPOYHOCTH KPEILJIEHUS pa3bEMOB U OpraHoB yIIpaBJIeHUS;

— OTCYTCTBHUE CJIE[OB KOPPO3HUH, OTCOETUHHMBINMUXCS UM c1abo 3aKpETUIEHHBIX 3JIEMEHTOB
CXEMBI.

8.2.2 BHEIDHUM OCMOTPOM MPOBEPSIOT HAJIMYHME U MecTopacnonoxeHue APM mammHucra
KOTJIOB.

Pe3ynbrar mNpoBEPKH NOJIOXKUTEIBHBIM, €CITU BBIIOJHSAIOTCA BCE BBIIENEPEYUCIEHHBIE
TpeGoBanus. llpu omepaTUBHOM yCTpaHEHHM HEOCTATKOB, 3aMEYEHHBIX IMMPU BHEIDHEM OCMOTpE,
MOBEPKA MIPOJIOJIKAETCS 1O CIIEAYIOIINAM OIIEPALMSM.

8.3 IlpoBepka cONpPOTHBJIEHHS 3AMHUTHOIO 3a3eMJICHU S

8.3.1 IlpoBepky CONMpOTHUBIEHHS UEMU 3aILMUTHOTO 3a3€MJICHHS TPOBOJAT TOJBKO Y TeX
komnoHeHToB UYC, KOTOpBIE B COOTBETCTBHH C 3KCIUTYaTallHOHHOH TOKYMEHTAIUEH, TOJKHBI OBITH
MOJIKTIOYEHBI K 3alIUTHOMY 3a3eMJICHUIO.

8.3.2 3HayeHHE COMPOTHURBJICHHS MEXIY 3a3eMIMIONIMM OONTOM (BHUHTOM, INIMHIBKOH) H
KOKIOH JIOCTYIIHOM NPUKOCHOBEHHIO METAUIMYECKON HETOKOBEAYILEH 4YacTbl0 KOMIIOHEHTOB,
KOTOpast MOXKET 0Ka3aThCs MMOJ1 HAIPSUKEHUEM, HE JODKHO npeBbimaTh 0,1 Om.

8.3.3 ConmpoTUBJIEHHE LIEMH 3AIUTHOrO 3a3eMJICHHUS ONPEJEIISAIOT M3MEPUTENEM NapaMeTpOB
3a3eMJISIIOLMX YCTPOMCTB HJTH YCTAHABJIUBAIOT 110 TPOTOKOJIaM HCIbITaHH#H KoMToHeHTOB MUY C.

Pesynbrar mpoBepKU TOJOXKHUTENBHBIH, €CJIH 3HAYEHUE COMPOTHBICHUS 3aIMUTHOTrO
3a3eMJICHHUS, U3MEPEHHOE UK 3apHKCHpOBAHHOE B MPOTOKOJIAxX, He pespimaet 0,1 Om.

8.4 OnpoGosaHne

8.4.1 HenocpencTBeHHO  mepell  BLIIOJHEHHEM  DKCHEPUMEHTAIbHBIX  HCCIeJAOBAHUU
HeoOxomqumo mnoarotoBuTh MUYC m CU k paboTe B COOTBETCTBHU € HX OJKCIUTyaTallMOHHOH
JOKYMEHTAUUEN.

8.4.1.1 Ilepen ompobosanuem HYC B wuenoM HeoOXOMUMO BBINOJIHHUTH IPOBEPKY
(bYHKIMOHUPOBAHUS €€ KOMIIOHEHTOB.

8.4.1.2 Tlpu nposepke HyHKIHOHUPOBAHHUS H3MEPUTEIBHBIX U KOMILIEKCHBIX KOMIIOHEHTOB
UYC nposepstor  paboTocnocoOHOCTL  UHAMKATOPOB, OTCYTCTBHE  KOJOB  OINMOOK — HIJIH
NpeayNpeXACHUH 00 omnbdkax, aBapusx.

8.4.1.3 1lpu onmpoGoBaHUM JTUHUH CBS3U IPOBEPSIOT:

~ TOCTYyIIEHHE HH)OPMAIIHH IO JIUHUAM CBA3H,

~ HaJlM4yMe CUrHaimu3anuu o0 o6ppiBe JTUHUH.



8.4.1.4 TIlpu ompobosanun MYC nposoasr mepeuyHoe TecTupoBanue MYC cpeactBamu
nporpaMMHoro obecnedenuss APM manmHucTa KOTI0B (ONpPOC M3MEPHUTENbHBIX MpeoOpa3oBaTenei,
IUIK; ycraHOBNeHHe CBsI3U ¢ KOMIIOHEHTaMu U obopynoBanueM MV C u 1.11.).

8.4.1.5 Monutopsl APM nomxHbl ObITh BkmtoueHbl. VicmpaBHocts APM  onenuBaror,
BBIIOJTHUB TEPEKINIOUeHHEe MEXAy oskpaHHbIMH ¢opmamu HUYC. TlpoBepstor oToOpakeHHe Ha
MOHHUTOpax APM MalmMHUCTa KOTIOB 3KpaHHOH ¢opMbl "OCHOBHON 3KpaH" U BO3MOXKHOCThH BbI30Ba
4epe3 Hee OCTAIbHBIX KPaHOB.

8.4.1.6 Ilpu nposepke ¢pyHkmmonupoBanus UYC ¢ APM malmimHucTa KOTIOB MPOBEPSIOT
BBIMOJTHEHHUE CIEAYIOIIUX (yHKIMIA:

~ OToOpa’keHHE TEKyIIUX 3HAYCHUH TEXHOJOTHYECKUX NapaMeTpoB;

~ OoToOpaxeHHe TEKYLIUX 3HAYCHUH JaThl U BpEMEHH.

8.4.2 Tlposepka ¢pyuknnonupoBanus MYC.

8.4.2.1 Ha APM wmammHHMCTa KOTJIOB MNPOBEPSIOT HAMYUE ISKpaHHBIX (POpM COrnacHo
PUI1237.00-12.01 OAO «EBPA3 3CMKw. Kokcoxumuueckoe IPOU3BOICTBO.
Crnenuanu3upoBaHHBIH 3HEPrOPEMOHTHBIA IIeX. ABTOMaTH3MPOBaHHAasi CHCTeMa yNpaBICHUS
TEXHONIOTHYECKUM TiporieccoM Omoka Ne 5 ycraHoBkM cyxoro TyumleHuss kokca Ne3. Koten-
yTHIN3aTOp. MIHCTPYKIMS 110 9KCIITyaTalluu A7sl TEXHOMIOTHYECKOro MepCoHana.

8.42.2 Ha oskpaHHblx (¢GopMax MpoBepstoT  OToOpaKeHHe  TEeKYMMX  3HaueHHUH
TEXHOJOTMYECKUX MapaMeTpOB M HMHOOPMAIMM O XOJe TEeXHOJNIOTHYECKOro Mpoliecca, TeKyIIUX
3HayeHHH gathl M BpeMeHun. Cucrema obGecneuenus emuHoro BpemeHu (COEB) Brimonsser
3aKOHUEHHYIO (QyHKIUIO U3MepeHuil U cuHxpoHusaimn BpeMeaun. COEB UYC BkmouaeT B cocTas:
KoHTpoinep mporpammupyemeiii  SIMATIC S7-300 u  APM  CHHXpOHM3MpPYIOLIMH BpeMms ¢
kopnopaTuBHbM cepBepoM BpeMeHu AO «EBPA3 3CMK)y. CepBep BpeMeHH OCYIIECTBISIET MpUEM
TOYHOI'O BPEMEHH 4YEPE3 MHTEPHET ¢ UCMONb30BaHUEM MNpoTokona NTP oT TaiM-cepBepoB 2 ypOBHS
(Straturm 2). APM omud pa3 B 15 MHHYT CUMTBIBAIOT TOYHOE BpeMs H OCYIIECTBISIOT
CHHXPOHHM3ALMIO BPEMEHH, TMNPOTPAMMUPYEMBIH KOHTPOJUIED OCYIIECTBISIIOT CHHXPOHM3AIIUIO
BpeMEHHU OMH pa3 B 10 MUHYT.

PesynpTaT mpoBepku monoxuTenbHbl, ecnu no BceM MK (mepewens MK npusenen B
NPUIIOKEHUH A) Ha TEXHOIOTHYECKUX IKpaHaX OToOpa)xaroTcs TeKyIlUe 3HAa4YCHHSs J1aThl U BPEMEHH,
3HAuYEHUs] TEXHONOTHYECKHUX MapaMeTpOB B YCTAHOBIEHHBIX €MHUIAX H3MEPEHUN M pe3ylnbTaThl
U3MEpPEHHUH HaXoAATCs B 3a/IaHHBIX JIMaNa3oHax.

8.5 [IIposepka maenruduxannonnbix JaHHbIx 110

8.5.1 IlpoBepky unentudukannonusix naHHbx [10 UYC npoBonat B mpolrecce ITaTHOTO
¢byukuuonuposanus. [Ipuknannoe 110 MYC BrmouaeT B ¢Boil cocTaB mporpammHoe obecneueHue,
¢byHxuonupymoiee Ha APM MalluHUCTa KOTJIOB ¥ B KOHTPOJLIEPE.

8.5.2 UnentudukanvoHHbple JaHHbIE MeTponoruyeckd 3Haummon wyactu [0 UVC -
KOHTPOJIbHBIE CYyMMBI (aitioB KoHpurypamuu npoektoB PLC u cTadnuil BU3yanu3anum.

8.5.3 OmpeneneHue 3Ha4€HUIT KOHTPOJIBHBIX CyMM ISl (aiiioB METPONOTHYECKH 3HAUUMOMN
yactu [1O mpoBomuTCs ¢ MOMOIIBKO Mporpammaropa ¢ mpelycTaHoBieHHo# yTtunutoit HashCale
(momyckaeTcsi MCIONBb3OBAHUE APYrOW CTOPOHHEH YTUIUTHI, pEaNU3yIOlleH pacdyeT KOHTPOJIbHOU
CYMMBI 110 anroputmy MD)5).

OmnpeseneHne 3HaYCHUH KOHTPOJIbHBIX CyMM MPOBOIUTCS CIEAYIOIIHM 00pa3oM:

— 3amycTuTh Hashcalc.exe;

— B BeinajarouieM cnucke «Data Formaty Heobxomumo BoiOpats «Filey;

— B TekcToBoM mone «Datay ykaszats nyTh 10 ¢aiina koHpurypammu npoexkra PLC;

— ¢naxok «MD5» ycTaHOBUTH B MONIOKEHHUE BKIIFOUEH;

— HaxaTtb KHornky «Calculatey» ¥ cpaBHUTDH MONYYECHHBIE JaHHBIC C YKa3aHHBIMH B TabmuIle 2
B COOTBETCTBHH C PUCYHKOM 1.



HashCalc

Data Format:

_ 2 |

Data: i
|Fi|e E_| IT.'J?\ASU\PLC\KoteI 5_07_07_2016\ombstx\offline\0000000d\BALUSTEIN.DBT __J

Key:

[~ HMAC

Key Format:
[T’:xt string LI I

vV MD5

|60aB9508a08b27¢1c1 cBibefafBEba10

[~ MD4

I~ SHA1

™ SHA256

[~ SHA384

™ SHAS12

[T PANAMA

™ IIGER

™ MD2

I~ ADLER32

I
|
I
|
I
I~ RIPEMD160 |
I
I
I
I
I

[~ CRC32

eDonkey/
O

SlavaSoft

|Calca4lde| Close I

Help

Pucynok 1 — Pacuer koHTposbHO#M cymmbl MDS ¢aiina konpurypauuu

Tabnuma 2

npoekrta PLC

WnenTrduxalmoHHbIe JaHHBIE
(TIpU3HaKH)

3HaueHue

WnentuduxannonHoe
Haumenosanue [10

ITpoext koutposuiepa PLC: «Kotel 5»
[Tpoext WinCC noacucremst Buzyamsanuu: «USTK _3»

Homep Bepcun
(uaeHTH(GUKAMOHHBIH HOMED

I10)
Jlns daiina kondurypauuu npoexra «Kotel 5»:
\Kotel 5 07 07 2016\ombstx\offline\0000000d\BAUSTEIN.DBT
" 60a69508a08b27e1clc6fbefaf86b410
[{udposoii uaentuduxarop [10

Jlnst daiina kondurypauuun npoekra «USTK 3 »:
\USTK_3\USTK_3.mcp
€3a79036¢2b4b0679857b5e5464d158

AJITOPHTM BBIYHCIICHHS
g poBoro uaeHTH(GUKaropa
110

MD5
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— B TekcToBoM mnosie «Data» ykazath nmyth 10 ¢aiina kondurypauuu npoexkra WinCC
CTAHIIMU BU3YaJIA3al|H;

— Haxarh kHomnky «Calculate» B COOTBETCTBMM C PHCYHKOM 2 M CpPaBHHUTH IOJy4YEHHbBIE
JIaHHBIE C YKa3aHHBIMH B Tabumne 2.

im HashCalc = X
Data Format: Data:
| File ~| [lfmsU\Mnccxusm_axusrk_a.mcp el

Key Format: Key:
ngext string ;I I

v MDS |£3a73036c2b4b0679857b5e5464d158
[~ MD4
™ SHA1L

|
l
[~ SHA256 |
I
|

I~ HMAC

[~ SHA384

[~ SHA512

I~ RIPEMD160 |
I~ PANAMA |
[~ IIGER |
I~ MD2 |
I~ ADLER32 |
cac2 |

Dopbes
D |

SlavaSoft Calcuate | Close |  Help

PucyHok 2 — pacueT KOHTpoIbHOU cyMMbl MDS5 daiina konduryparuu
CTAHIIMH BH3YaJIH3alHH

8.5.4 Pe3ynbTaT NpPOBEPKH MOJOXHTEIbHBIH, €CIH KOHTPOJIbHBIE CyMMbI  (aiioB
KOH(HIypaluH MPOEKTOB COBNAAAIOT C MPUBEACHHBIMH B onucanuy tuna Ha UYC.

8.6 Ilposepka 3amutel [10 0T HeCAHKUMOHHMPOBAHHOIO 0CTYNIA

8.6.1 Ilpoepky 3amuthl MeTposornyecku 3Haummod wactu [0 UYC u paHHBIX OT
HECaHKIIMOHHPOBAHHOIO JIOCTYIIA IPOBOIAT HA (PU3MYIECKOM M IIPOrPAMMHOM YPOBHSIX.

8.6.2 Ha (¢wu3uyeckoM ypoBHE MpPOBEPSIOT HAIMYME 3aMKOB Ha JBepsAX MmKapoB M
MOMEIIEHH#, B KOTOPHIX YCTAHOBJICHbI W3MEpHTENIbHBIC NMpeodpa3oBaTeid, a TaK e cpabaTbiBaHHE
CHTHAJIM3ALIMH TP HECAHKIIHOHHPOBAHHOM OTKPBIBAHHH JIBEPEH.

Pe3ynbTaT npoBepKH MOJIOKHTEIBHBIN, €CITH Ha JBEpsAX MKa(oB M MOMEIIEHHH, B KOTOPBIX
YCTAHOBJICHBI H3MEPHUTENbHBIE Tpeobpa3oBaTeld UMEIOTCS 3aMKH U cpabaThIBaeT CUIHAIH3ALUs TPH
HECaHKIIMOHUPOBAHHOM OTKPBIBAHHH JIBEPEH.
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8.6.3 Ha nporpaMMHOM ypOBHE IPOBEPKY 3aIIUTHl METPOJIOTHYECKH 3HAUMMOM yacTd [10 u
JAHHBIX OT HECAHKLHOHUPOBAHHOTO JOCTYIIA IIPOBOJAT CIEMYIOIMM 00pa3oM:

~ TPOBEPSIOT HAJIMYHE CPEACTB 3aIUMTHI (0OHapy)XeHHe M (QHKcaLUIo COOBITHI B JXypHalle
COO0IIeHHUH );

— TIPOBEPSIIOT KOPPEKTHOCTh pealM3alldil YIpPaBIEHUS JOCTYyNoM nosb3oBatens K 110 u
JAHHBIM IIpH BBOJE HENpPAaBUIBHBIX HJICHTH(QUKALMOHHBIX JAHHBIX I0Jb30BaTeNsl (IIPH BBOJIE
HEBEPHOTO NapoJIs TOJDKHO NOSIBUTHCS OKHO ¢ COOOIIIEHHEM);

— NPOBEPSAIOT COOTBETCTBUE IIOJIHOMOYHMH I[0JIb30BaTeNlel, MMEIOIIMX pa3jMyHble I1paBa
JOCTyIa;

— TPOBEPAIOT BOZMOXKHOCTB TOJTydeHHs! 1ocTyna 6e3 aBTOpU3aLHK [10JIb30BATEISI.

PesyneTar npoBepKu NOJOKHUTENBHBIH, €CIH OCYHIECTBISETCS aBTOPH30BAHHEBIA IOCTYI K
BBINOJIHEHHIO QyHKumi [10 APM mammHuCTa KOTIIOB.

8.7 OnpeaeneHne NOrpemHOCTH H3MepeHHI H CHHXPOHH3AIUH BPeMeHH

Monutopel APM MalMHHCTa KOTJIOB NEPEBOJATCS B PeXUM MHAMKalMu BpeMeHH. K APM
nonkmoyaroT paguodacel MUP PY-02. B cooTBeTCTBHH C pyKOBOACTBOM I10JIb30BaTENs HA paHovachl
OINpeNeISIOT OTINYME TOKA3aHUH.

MUY C cuuraercs npoieieit NpoBepKy, eCiu:

— orimyue noxkasanuii APM u koHTposiepa OT 3HauUeHUS ACTPOHOMHYECKOTO BPEMEHH He
npesbimaet £10 ¢. (mpuBsizka K ['ocynapcTBeHHOH 1IKaje eqUHOTO BPEMEHH ).

8.8 IIpoBepka MeTpoOJIOrHYECKHX XapaAKTEPHCTHK H3IMEPHUTEIbHBIX KaHaloB UYC

8.8.1 Metpomornueckue xapakrepuctuku (MX) HK HUYC onpenenstor pacuyeTHO-
SKCIIEPUMEHTAIBHBIM criocodoM (cormacHo MU 2439). TlpoBepky MeTpOJOTHYECKHX XapaKTEPHCTHK
komnoHeHToB MY C (M3MeputensHbIX npeobpa3oparesei, MOdyJeld aHaJOTOBOTO BBOa KOHTPOJUIEpa)
BBINOJHIKOT B COOTBETCTBHHM C YTBEP)KIECHHOH METOIMKOM TOBEPKM Ha KaXIbIH TUI CpeNCTB
usMepeHui. MX wu3MeputenpHbIX KaHaOB paccunmTeiBaloT no MX komnonentoB UYC B
COOTBETCTBHH C METOOWKOH, npuBeneHHOW B pazgene 8.8.4 Hacrtosimeir MIL. Jlonyckaercs He
npoBoauTk pacueT norpemrHocTd MK MY C npu ycnosun, uto noareBepxaeHsl MX komnonenTos UK
HUYC. Pesynsratel npoepku MX MK MY C 3anocst B Tabauiy no ¢popme Tabmuiibl A.l npuioxeHus
A Hactosimen MIT.

8.8.2 [IpoBepka MeTpOJIOTHUECKHX XapaKTepucTuk komrnoHeHToB MK MY C

8.8.2.1 Mertponoruyeckie XapakTEPUCTUKH H3MEPUTENBHBIX U KOMIUIEKCHBIX KOMIIOHEHTOB
UYC npuHMMarOT paBHBIMH 3HAUEHHUSIM, IIPHUBEIEHHBIM B OSKCIUIyaTallHOHHOHW JOKYMEHTAIHH
(nacnopt, popmysap u ap.) CH npu Hanuunu Ha HUX IeACTBYJOIIMX CBHICTENBCTB O MOBEPKE.

8.8.2.2 3nauenus ocHoBHO# norpemrHoctH komnoHenta UK MY C 3anocsaT B Tabauiuy 1o
dbopme Tabnuier A.1 npumoxxeHust A HacToseit MIT.

8.8.3 UcxonHple IonymeHHs Ui ONpeNeNIeHHs] MOTPEIIHOCTH H3MEPUTENBHBIX KaHAJIOB
HUyC:

— norpemHocTH KoMIoHeHToB MY C oTHOCATCS K HHCTPYMEHTAIBHEIM MOTPELIHOCTSIM;

— (aKTOpHI, ONpeaeNsIOIIUe OTPEIIHOCTD — HE3aBUCHMBI,

— norpemrHocTH KoMnoHeHToB MY C — He koppennpoBaHHBI MEX Ty COOOH;

— 3aKOHEHI pacnpeaesieHus NorpelHocTed KomoHeHToB MY C — paBHOMEpHEIE.

8.8.4 Meronuka pacuera meTposiornuecknx xapakrepuctuk UK UYC
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Jua WK, B kortopeix WII sBnstorcs mnpeoOpazoBatend TemIepaTypbl NOIPEIIHOCTH
HopMmupyeTcs B abcontotHolt popme. J{ns UK, B kotopeix UII seistores npeobpazosarenu nepenaaa
JIaBJICHHS, JaBJICHUS U Pa3psAXKeHHs IO PEIIHOCTE HOPMUPYIOT B IPUBEACHHOH (opMe.

OmnpeneneHrne OCHOBHOW IOIPEIHOCTH W3MepuTeNnbHOro KaHana MY C

1) I'panuubl ocHOBHOM abcontoTHoi norpemHoctd UK temnepaTypsl Ay v C, OIIpEeAeNAI0T
ucxoas u3 coctaa UK Y C no dpopmyne (1)

Ay oen- AT ApntAx+Asc, (1)

rae  Anun — abCONMIOTHAS TOTPENIHOCTE MEPBUYHBIX U3MEPHUTENbHBIX peoOpa3zoBarenei, °C;

Agri  — aOCONIOTHAS TOTPEITHOCTh BTOPHYHOTO Ipeobpaszosates, °C (pH HATUYUH );

Ax  — abconroTHas OIrpellHOCTh KOHTpoIuiepa, °C;
Ajc — abCconIOTHAs MOTIPEIIHOCTD JIUHUH cBs3H, °C.
[IpuMedanre — IOIPENIHOCTh A~ ONpPEAENACTCA MOTEPAMH B JMHUAX CBA3H. Mexny

H3MEPHUTEIBHBIME M KOMIUICKCHBIMH KOMITOHEHTaMH NHHHUM cBsa3d (manee — JIC) mocTpoeHsl H3
Kabenedl KOHTPOJNIBHBIX W/Wiau Kabenell ynpasneHus. IlapameTpbl JUHUN CBA3H YIOBIETBOPSIOT
tpeboBanusam ['OCT 18404.0 u I'OCT 26411. [lnuHa nuHWE cBA3M HeOonplIasg, BXOAHOE
COIPOTHBIIEHHE KOHTpOJUIepa BedMKo, modtoMy mnortepd B JIC npeHeOpexxumo Mansl. Mexay
KOMILIEKCHBIMH M BBIUHCIHTEIHHBIMU KOMIIOHEHTaMHU MOCTPOEH LU ppoBoit kaHa cBA3U. [IpuMeHeHB!
ceTeBble TexHosoruu Ethernet. [lepemaya gaHHBIX 1O kaHalam cBsi3d Ethernet umeer knacc
pocroeepuoct 11 w orHocuTcs K Sl wiaccy opraHuszauuu nepegadyd (B COOTBETCTBHH C
['OCT P M3K 870-5-1). [TorpemHocTs tuHUH cBA3H BO Beex MK nmpuHUMaeM paBHOH HyIIIO.

Jus pacuera norpemuoctd MK mo ¢opmyne (1) morpemnocts komnoHeHta MK UYC
nepeBoAT B abCOMIOTHYIO popMy A, en. @B, mid cnyyas ee npeJcTaBieHUs B IPUBEJEHHON popme
no ¢popmyie (2)

Az},.M. 2)

100
2) I'panuupl ocHoBHOW mpuBeaeHHOH mnorpemHocTH WK ypoBHA, naBieHudA, paspsKeHUS

Yitk ocns %, OTIpe eS0T ClieYIOUIUM 00pazom:

a) MepeBoJAT MOrpelHocTh komnoneHToB MK B oTHOcHTenbHYIO hopmy O , %, uis ciydast

ee MpeICTaBlIeHUs B aOCONOTHON UITH ITpUBECHHOU (hopMmax 1o Gpopmyiie (3);

§:A.1()()=y.f\_/_liY—_XH, (3)

HOM HOM
rae A — mpenensl JoNycKaeMoi abconroTHO# morpemHocTu komnoHenTa UK UC;
y — Tpeaenbl JOOIMYCKaeMOM IPHBEACHHOH IIOIPEINHOCTH, HOPMHPOBAHHOW JJid
Pa3HOCTH IpeaenoB u3MepeHuit komnoHeHta MK MY C;
Xp, Xy — Bepxuuil ¥ HHXHHH npeaensl u3meperuil kommoneHta UK UV C (B Tex ke
eaMHuIax, ytou X, );
[Ipumeuanue — Ecnu mpuBeeHHass NOIPEIIHOCTh ¥ HOPMHUPOBaHa Ui BEPXHETO Ipeneia
usmepeHui, To Xy = 0.
X, — HOMUHAJbHOE 3HaueHUe Wu3Mepsemoro napamerpa OB, ana koToporo

HoM

pacCUYUTHIBAETCS MTOTPEITHOCTh H3MEPEHUH.
0) rpaHulIbl OCHOBHOM OTHOCHTENbHOM mnorpewmHocTH UK 6 , % onpeaensaor (B
HK _ocn

coorBeTcTBUH ¢ PMI" 62), ucxons u3 cocrasa MK MY C no ¢popmyie (4);

8MK_ocu =K- \/8121Mn +8an +812UIK +8inr +8?IC , “4)

e K=1,2;
O yn — OTHOCHTENBHAS IOTPEIHOCTD IIEPBUYHOTO IIpeodpaszoBareis, %o;
0 y; — OTHOCHTEIIBHAS [IOI'PELIHOCTh BTOPUYHOTIO IIpeodpasoBateld, % (Mpu HaIH4dH);
8 i — OTHOcHTenbHas norpemHocts TJIK, %;
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0,,, — OTHOCHTEJIbHAs NIOTPELLHOCTD AITOPHUTMA, %o (IIpH HAJTMUHUH);
O — OTHOCHTEIbHAS TIOTPEIIHOCTD JIMHUU CBA3H, %0 (S5~ =0).

[IpuMeuaHHe — NOTPEIHOCTh Opc, ONPEIAENIACTCS NOTEPSIMH B JUHHUAX CBSI3H. Mexnay
U3MEPUTENBHBIMU U KOMIUIEKCHBIMU KOMITOHEHTaMHM juHUHM cBs3u (JIC) mocTpoeHnl u3 kabeneit
KOHTPOJIbHBIX WU/Unu kabenell ynpapnenus. [lapaMeTppl THHHUH CBA3UM YIOBJIETBOPSIOT TpeOOBAHUAM
['OCT 18404.0 u T'OCT 26411. Jlnuna JsMHANA CBS3UM HeOOJbIIAs, BXOMHOE COINPOTHBICHHUE
KOHTPOJUIEpa BEIMKO, no3ToMy nortepu B JIC npeHeOpexxuMo Mambl. Mexny KOMIUIEKCHBIMH H
BBIYHCJIMTEIbHBIMU KOMIIOHEHTAaMH TIOCTpOeH 1H¢poBoi KkaHan cBs3u. [IpHMeHeHbl ceTeBble
texHojorun Ethernet, Profibus DP. [lepenaua nanusix no kanamam ces3u Ethernet, Profibus DP umeer
kiacc goctoBepHocTd 11 U otHocuTCcs K S1 Kiaccy opraHu3anud nepenadd (B COOTBETCTBHHM C
['OCT P MDK 870-5-1). ITorpemHocTs unuii cBs3u Bo Beex UK npunrmaeM pasHoii HYITIO.

B) B cootBetctBHM ¢ T'OCT 8.508 OTHOCHTENBHYIO TOrPEHIHOCTH BBIYHCISIOT B TOUYKaX

X COOTBETCTBYIOWMX 5, 25, 50, 75 1 95 % oT Auana3oHa U3MEpEeHUH U BHIOHPAIOT MaKCHMAaTbHOE

HoMj ?
3Havenue (i=1,...,5).

r) 1 moayied ananoroBoro Boaa IIJIK, morpemHocTh KOTOPBIX HOPMHpOBaHa B
IpUBEIeHHON (hopMe, HEOOXOAUMO ONPEIC/IUTh 3HAUEHHE TOKA, COOTBETCTBYIOLIETO HOMUHAIBLHOMY

3HAYEHHIO Xoi Pacuer 3HaueHus TOKa I, MA, COOTBETCTBYIOIIETO HOMHHAJIBHOMY

X
3HaueHuw = " OB, npoBoasT no popmyite (5)
— cuenatd : HOMI
1 nomi D
DB (5)

i€  Dceyrnana — pa3HHLIA MEXIY BEpXHHM M HHXKHUM IpeAe/iaMH Juana3zoHa BXOIHOTO
CHTHasIa, MA;

>

Xiowi _ HOMUHaTbHOE 3HadeHHe OB, B enununax usmepenuii OB;
Dos — pa3HHLa MEXIY BEPXHHUM U HUXKHUM IIpejesiaMu Juana3oHa usmepenuit OB,
B eAUHUUAxX udmMepeHuii OB.
Yucnosele 3HaueHus OB npuseaens! B Tabudne A.l npunoxenus A Hactosmeii MIT.
[IpuMeuanue — ecim 1uana3oH curHana paseH (4-20) MA, TO K BBIYHCIIEHHOMY 110 Gopmyie (3)
3HA4YEHUIO [,y HEOOXOIUMO IpUOABUTH 4 MA.
n) nepeBoasaT 3HaueHus norpemHoctd UK, cooTBeTcTBYyIONME NATH TOUKAM AMana3oHa, U3
OTHOCHUTEJIBHOM (OPMBI B TIPUBEEHHYIO 110 popmyJie (6)
}/ — S'X'uu.w
1
X, —X, , 6)
M3 naTH 1mosydeHHBIX BBIOMpAIOT MakCUMAalbHOE 3HAYEHHWE M MPHUIIHCHIBAIOT MOTPEITHOCTH
UK.

3) I'panunsl ocHoBHOH npuBeaedHoi norpemsoctd UK pacxona ., %, onIpeaesIEMOro
UK _ocu

10 METOY IEPEMEHHOr0 TIepenaia JaBIeHHsI, ONPEAeIIOT CASAYIOMNUM 00pa3oM:
a) OTHOCHUTEJIbHYIO HorpeiHocTh MK BBIMUCIAIOT B NATH TOYKAaX Avana3oHa H3MEpeHHiH
pacxona no popmysne (7)

5141(7(1(;”/ = K "\ 5127() +5/2[( b (7)

rie K=1,2;
Op, — OTHOCHTENBHAS TMOTPELIHOCTL BBIYMCIEHHN € NOMOIIBIO [POrPAMMHOIO

komiuiekca «Pacxomomep MCO» Bepcuu 1.31, arrectoBannoro ®I'YII «BHUUP» (r. Kasans), %.
[IporpaMMHBI# KOMIUIEKC PAacCUUTBIBAET NPEACTbHYI0 OTHOCHTENBHYIO TOTPEIIHOCTh H3MEpeHHi
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pacxo/ia, NPUBEJEHHOTO K CTAaHJAPTHBIM YCIOBHSIM, C YY€TOM IOrPeIIHOCTH Mnpeobpa3oBaTesis
JIABJICHUS, XapaKTePUCTUK Auadparmbl, MOTPEUTHOCTH KOHTPOJLIepa;
0 — OTHOCHTEJIbHAS OIPEHIHOCTD JIMHUHU CBSI3H, %0 (5 e = 0)-

Ilppumeyanue — NOTrPEIIHOCTh Oy, OINpPEACNACTCS TMOTEPSIMH B JIMHHMAX CBS3H. Mexuy
U3MEPUTENIbHBIMH M KOMIUIEKCHBIMH KoMmnoHeHTamu JuHHH cBs3M (JIC) moctpoensr u3 kaGenei
KOHTPOJIbHBIX W/WiM Kabene# ynpasienus. [lapamerpsl THHUI CBS3M yIOBIETBOPAIOT TpeOOBaAHUIM
I'OCT 18404.0 u TOCT 26411. Jlnuna nuHMH cBs3H HeOoiblnas, BXOJHOE CONPOTHBIICHHE
KOHTpoJulepa Beiauko, nosromy norepd B JIC npenebpexumo Manbl. Mexy KOMIUIEKCHBIMH H
BBIYHC/IUTEIBHBIMH KOMIIOHEHTaMH IOCTpoeH mudpoBoii kaHan cBa3H. [IpuMeHeHBl ceTeBbIe
texuosioruu Ethernet, Profibus DP. Ilepenaua nanusix o kanaiam cssizu Ethernet, Profibus DP umeer
kinacc jgocroBepHocTd Il m otHocutes k S1 kiaccy opraHuzanuu nepefadd (B COOTBETCTBHH C
I'OCT P M3K 870-5-1). ITorpemnocTs munuit cBsi3u Bo Beex UK npunuMaem paBHO#H HyITIO.

6) nepeBoasaT 3HauyeHus norpemuoctd UK, cooTBeTcTByIomme nsATH TOYKaM Juana3zoHa, U3
OTHOCUTENbHOH (opmbl B mpuBeneHHYIO 1o ¢opmyre (6). M3 nard mojgydeHHBIX BBIOMpAIOT
MaKCHMaJlbHOE 3Ha4YeHUe U npunuceiBaioT norpemuocta UK.

Paccuutannoe (¢paxrudeckoe) 3nHauyenue norpemHocts MK UYC 3anocar B tabmuiy mno
¢opme Tabimmuel A.l npunoxenus A Hacrosmed MII. 3HadeHus norpemHocTedf He JIOJKHBI
MPEeBBIIATh I'PAHMIl JOMYCKAEMBIX IOIPEIIHOCTEH, NpUBeAeHHBIX B Tabimue A.l npuiioxeHus A
Hacrosimei MIL.

9 Odopmitenne pe3yibTaTOB NOBEPKH

9.1 Pesynbratel mOBepKH OQOPMISIOT TMPOTOKOJIOM 10 (opMe, TPUBEJACHHOH B
npuiIoKeHuH Hactosmein MI1.

9.2 Ilpu nonoxurenbHbIX pesyibraTax noepkd UYC (nmepBHYHOH H NEpUOIMYECKOH)
oopMIISIOT CBHAETENBCTBO O OBepKe 1Mo (opme npuioxenus | npukaza Munnpomrtopra Poccuu ot
02.07.2015 Ne 1815. 3Hak nMoBepKkH HAHOCHTCS Ha CBHJETENBCTBO O noBepke UYC B BHJe oTTHCKA
noBepuTenbHOro Kieima. CoctaB M METPOJIOTHYECKHE XapaKTePHUCTHKH H3MEPUTEIbHBIX KaHAJIOB
NYC npusoasr B [Ipunoxenuu k CBUAETEIHCTBY O MOBEPKE.

[Ipumeuanne — Kaxaaa crpanuna [Ipunoxxenns k CBUIETENLCTBY O MOBEPKE AODKHA OBITH
3aBepeHa MOANUCHIO ITOBEPUTEIISE H OTTUCKOM MTOBEPHTEILHOTO KiIeHMa.

9.3 Ilpu NONOKUTENBHBIX pe3yJbTaTax MEPBHYHOM TMOBEPKH (IOCIEe PEMOHTA WM 3aMEHBI
komrnoHeHToB MUYC Ha OZHOTHUIIHBIE MOBEPEHHbIE), MPOBEAEHHOH B 00BEME NMPOBEPKH B HACTH
BHOCHUMBIX H3MEHEHHH, 0OPMIIIOT HOBOE CBUAETENLCTBO O noBepke UYC U B HOBOM NPHJIOKEHHH
NPOMKCHIBAIOT HOBBIH COCTAB U METPOJIOTHYECKHE XAPAKTEPHCTHKH H3MEpHUTENbHBIX KaHanoB UYC,
cornacHo 'OCT UCO/MDBK 17025, 6e3 u3ameHeHus AaThl ouepeHoit mosepku. HoBoe cBHAETEILCTBO
0 MMOBEPKeE JIOJIKHO CO/IEPIKaTh CChUIKY Ha OPUTHHAJI, KOTOPBIH OHO 3aMEHSET.

9.4 OrpuuarenbHbple  pe3yabTaTbl NOBEPKH  OGOPMISAIOTCS B COOTBETCTBHH  C
npuioxenneM 2 npuka3a Munnpomropra Poccuu ot 02.07.2015 Ne 1815. U3meputenbHble KaHAbI
MUY C, npomenmme noBepKy ¢ OTpULIATEIBHBIM Pe3yIbTaTOM, HE JIOIYCKAIOTCS K HCIIOJIB30BAHHIO.

HavaipHuK OT/Ie1a 3IeKTPHYECKHX
PaIHO-TEXHHYECKHUX CPEICTB U3MEPEHHH s 7‘Q\ﬁ
®BY «KIICM» Hd g L AM. Tecton

PaszpaGoran

I/IH)KCHCP 10 METPOJIOTHH OTACIIA SJIEKTPHYCCKHUX

PaJHO-TEXHHYECKUX CPEICTB H3MEPEHHM '7/
®BY «KIICM» H® c /»;' A.E. Pennn
4
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IIpnioxenne A
(oGs3aTenbHOR)

MeTtponoruyeckue xapakTepucTUKH U3MEPHATENbHBIX KaHaioB Y C

Tabnuua A.1
Juanasox CH, sxonsiume B coctag UK UYC OcHosHas norpewmHocTs UK
3MEpEHHA [TapameTpsl TMpenensi Tpenenbi
Ne | HanmeHosanue |duznueckoit HOPMAaJIbHOrO Focpeect JOMyCKaeMOi JONYCKACMOH IMpenessi
WK UK UYC BEJIMUMHBL, | (TEXHOJIOMMUYECKOTO) Haumenosanue, Tun CHU F;\ro P OCHOBHOM JOTIONIHUTENbHOH |DakTHUeckas|  JIoMyckacMoil
oA pexxuMa - NOrpelHOCTH MOrPEIIHOCTH NOrPELIHOCTH
H3MCPCHHH komnoHeHTa MK | komnioHenTa MK
Il A=£3,25 °C ot
MuHyc 40 10
[IpeobpasoBaTens —43 ggoo CCOT 300
TepModiekTprueckuit TXK ’ o 2 _ "o
"MeTpan-200" 19984-00 1o 400 °C - A=%7,73 °C ot
won. TXK Me’ AH-202 A=+4,20 °C o1 400 muHyc 40 go 300 °C
ot v 40 ‘ R 110 500 °C A=£7,98 °C ot 300
| | Temneparypa | " MEWE oT MuHyC 40 A=+4,80 °C ot 500 110 400 °C
[IeperpeToro napa Héo()gnoc a0 600 °C 10 600 °C A=+8,68 °C o1 400
Mouyib BBOA AHANOTOBbIX 20 500 °C
curnanos SM 331 mon.: A=+9,28 °C o1 500
6ES7 331 7TKF02 0ABO 10 600 °C
KOHTpoJuIEpa 15772-11 v==0,7 % v=x1,1 %
nporpaMMupyemMoro Simatic
S7-300 (nanee - Monynb
6ES7 331-7KF02-0AB0)
A=12,50 °C ot
[peobpa3osarenu munyc 40 1o - o
Tewmneparypa oT MHHYC 40 40 TepMoanekrpudeckue TI1, 61084-15 333°C - A= 1‘?648 3C3(3)T0 C
g | MHPKYTHPYIOUIX | =) 1rioc OT Mittyc mox. TI1208871 XA(K) A=(0,0075t) °C MiHyc 40 1o
razoB nepen o g0 1100 °C 4 =+(7,98+0,0075-t)
1100 °C cBblilie 333 °C .
KOTJIOM C cBblwe 333 °C
Monyss 6ES7 331-7KF02- e e
0ABO 15772-11 v==0,7 % v=x1,1 %
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[Tpeobpa3oBaTens AaBNeHUs
U3MepUuTenbHblil Sitrans P

. 30883-05 vy=+0,25 % y=%0,25 %/10 °C
MaccoBslif pacxon o1 0 110 32 T/ 010 10 32 T4 DSIII TMF4433 y=£1,2 %
TIEPErpeToro napa
Moayns 6ES7 331-7KF02- ) _ N _ o
0ABO 15772-11 v=+0,5 % y=+0,7 %
[Mpeobpa3oBarens naBaeHus
M . U3MepurenbHbli Sitrans P 30883-05 y=+0,25 % y=£0,25 %/10 °C
ACCOBBIM PACXOL | 17 () 116 32 T/u ot 0 10 32 /4 DSIII 7MF4433 y=E1,1%
MUTATENBHOM BOJBI v SEST 3319KF02
onynb - - ) - o - 0
0ABO 15772-11 vy=+0,5% y=+0,7 %
ITpeobpasoBaTens AaBaeHUs
MaccoBbiit pacxoa o1 0 10 U3MEpUTENbHBIH Sitrans P 30883-05 v==0,25 % y=+0,25 %/10 °C
LIUPKY TUPYIOLEH 2§0 Tl;q ot 0 no 250 1/4 DSIII 7MF4433 y=x1%
BOJbI Monyns 6ES7 331-7KF02- _ o _ o
0ABO 15772-11 vy=+0,5 % y=+0,7 %
[peobpa3osartenb naBIeHUsA
v 0T MuHYyc 315 315 u3MepuTenbHbl i Sitrans P 30883-05 y=%0,25 % y=£0,25 %/10 °C
POBEHb BOMBIB |~ 15 315 mu OT MHHYC DSIII 7TMF4433 y=£0,6 %
Gapabane T.1 BOLCT 10 315 MM BOL.CT. v SES7331.7KF02
.CT. o1yb - - ) _ 0 - 0
0ARO 15772-11 y=+0,5 % vy=+0,7 %
[peo6paszoBatens naBieHUs
v oT MUHyC 315 315 U3MEpUTeNsHbIHA Sitrans P 30883-05 v=%0,25 % y=+0,25 %/10 °C
DOBCHD BOIBIB )~ 15 315 Mm OT MUHYC DSIII 7MF4433 y=£0,6 %
Oapabane 1.2 BOILCT 10 315 MM BOA.CT. v SEST 3317KF02
CT. ollyJb - - ) _ 0 - 0
0ABO 15772-11 y=+0,5 % y=+0,7 %
[peo6pa3oBarens naBneHuUs
0 U3MepHTenbHbli Sitrans P 30883-05 y=+0,25 % y=%£0,25 %/10 °C
JlaBneHue otV 1o , ot 0 10 60 krc/em?  |DSIT 7MF4033 v=+0,6 %
nieperpertoro napa | 60 krc/cm v 6ES7 33 LTKF02
o1yJib - - ) _ o - o
0ARO 15772-11 vy=+0,5 % v=%0,7 %
[peobpa3oBarens AaBaeHUA
HaBneH;e 0 u3MepHrenbHeId Sitrans P 30883-05 v=%0,25 % v=£0,25 %/10 °C
MTUTATEIBHOH BOIbI ot 0 no , | 010 10 100 kre/em? (DSII TMF4033 v=%0,6 %
K KOTNYy- 100 krc/cm
yTHIM3ATOPY Monyns 6ES7 331-7KF02- 15772-11 20,5 % v=£0,7 %

0ABO
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[Tpeobpa3oBaTenb faBneHUs

Paspiicerne ot munyc 100 100 W3MepHTeNbHbIi Sitrans P 30883-05 v=%0,25 % v=%0,25 %/10 °C
10 | UHPKYIMPYIOWUX | ' \im OTMUHYC 1OV IO InSI1l 7TMF4433 y=£0,6 %
rason Heped BOA.CT 0w portcr. Monyab 6ES7 33 1-7KF02
KOTJIOM e 0 - - - - 0 = o
0ABD 15772-11 v=+0,5 % vy=+0,7 %
PasnaKere IpeobpazoBaTenb naBaeHHs
. K“’M"‘ 2) o oTMmayc 400 U3MepHTeNbHBIii Sitrans P | 30883-05 y=£0,25 % y=£0,25 %/10 °C
1] | HMPKyMpyon 110 0 MM TMUHYC 20D 0 DSiIT TMF4433 y=£0,6 %
ra3os nepexn BOLCT 0 MM BOA.CT. v SES7 33 17KF00
ABIMOCOCOM Al OAYyJb - - - - 0 - 0
0ABO 15772-11 v=+0,5 % v=10,7 %
Tepmonpeobpa3zopaTenn _
Temeparypa 5 ot 0 110 COIIPOTHUBJIEHUA MeIHbIH 36766-09 A i(i)t’f:g’o . - A=+(1,1+0,01 %
o N i N O T s >
12 mkady PLC 100 °C ot 0 10 100 °C TCMT, mon. TCMT 104 +1) °C
Monynab 6ES7 331-7KF02- 15772-11 ¥=£0,5 % v=£0,7 %

—

0ABO

IMpumedanus — A - aGCOIIOTHAS TIOTPELLIHOCTD; Y - IPHUBECHHAS TIOrPELHOCTh K BEPXHEMY 3HAUSHHIO IHana3oHa H3IMEpeHHH; NpH 3aMeHe H3MepHUTeNbHBIX
KOMITOHEHTOB HAa OJHOTHIIHbIE, coOcTBeHHHKOM MY C nomken 6bITh oopmiteH akT o0 n3MeHeHHsX, BHeceHHbIX B UYC, aBnsmoumniics HeoTbeMIeMOH 4acThiO
onucauus Tuna UYC nng Nocpeectpa cpencTs n3aMepeHuii; AomnyckaeTcs IpiMeHeHHe H3MePHTESIbHbIX Npeodpa3oBaTeiel aHaIOrHYHbIX THIIOB, BHECEHHBIX B
[ocpeectp PO ¢ aHaIOrMUHBIMHM TEXHHUECKHMH M METPOJIOFMYECKHUMH XapaKTepHCTHKaMH.
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IIpusoxenue b
(obs3aTe IpHOE)
O6pa3zen; odhopmileHns NPOTOKOJIA TOBEPKH

MNPOTOKOJI HOBEPKH

Ne OT « » 20 r.

Cpenctro usmepenni (CHU)

HAaNMEHOBAHMUE, TUI

3aBOJICKOM HOMED (HOMEpa)
NpUHAMJIEKAIIEe

HaMEHOBAHHME IOPHINUECKOTO ((H3HUECKOro) Nnua
NMOBEPCHO B COOTBETCTBHH C

HaUMEHOBAHWE M HOMEP JOKyMEHTa Ha METOMMKY MOBEPKH
C IPUMCHCHHEM 3TAJIOHOB!

HauMEHOBAHHE, 3aBOJACKOM HOMEp, pa3psii, Kilacc Wik NOrpeiHOCTb

IIpH CIICAYIONINX 3HAUYCHHUAX BJIMAIOIMIAX (baKTOpOBZ

— TEMIIEpaTypa OKPY’KaroWero Bo3xyxa °C;

— aTMOcdEepPHOE JIaBIICHAE klla.;
— OTHOCHTEJILHAS BJIAKHOCTD %

— HaNPsHKEHUE MATAHU A B;

— 4acToTa I'm.

Pe3ybTaThl onepauuii mnoBepku:
1 PaccMoTpeHne 1oKyMeHTalun
2 Buewnuni ocMOTp
3 IlpoBepka CONPOTUBIIEHMSA 3AIUTHOTO 3a3€MIICHHS
4 TIpoBepka ycjiOBHi 3KcILIyaTalui KoMnoHeHToB Y C
S OnpoboBanue
6 [IpoBepka naeHTH(UKAIIMOHHBIX JaHHBIX [10
7 IpoBepka 3ammThl 110 0T HECAaHKIIMOHMPOBAHHOTO JAOCTYIIA
8 OmnpeesieHne NOrPEeITHOCTH CHHXPOHHU3AIUHE U H3MEPEHHH BpeMEHH
9 IlpoBepKa METPOJOTHIECKUX XAPAKTEPHCTHK H3MEPHTESIBHBIX KaHaioB UYC

Pe3yiIbTaThl MPOBEPKH METPOJIOIHUYECKHX XaAPAKTEPHUCTHK H3MEPHTEIBHBIX KanaioB UYC
peJICTaBICHbI B TabiIkLe 110 GopMe Tabiunpl A.1 npuinoxenns A Hactosueid MIL

3awirouenne CU (He) cCOOTBETCTBYET METPOJIOrHUECKAM TpeOOBAHNSAM

[ToBepuTesnb

noANUCL UHULHAAbI, d)ammmx
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IIpunoxxenue B
(cnpaBouHOE)
IlepedeHb cChIIOYHBIX HOPMATUBHBIX JIOKYMEHTOB

I'OCT 8.508-84 I'CH. Merposiorudeckue XapaKTEpUCTHKHM CPEICTB M3MEpPeHUH U
TOUHOCTHBIE XapaKTepucTHku cpectB aBTomatusanuu ['CI1. O6umue MeToab! 01leHKH U KOHTPOJIS

['OCT 18404.0-78 Kabenmu ynpasnenus. O61ue TeXHU4eCKUe YCIOBUS

['OCT 26411-85 Kabenu xonTposibHbIe. O01IME TEXHUUECKHE YCIOBHS

'OCT P M3K 870-5-1-95 VerpoiictBa u cuctembl Tenemexanuku. Yacts 5. Ilpotokonst
nepefgauu. Pasgen 1. Popmars! nepegaBacMbliX KajpoB

PMI' 62-2003 TCHU. ObGecneuenne >PPekTUBHOCTH UIMEpPEHUH TNIpU  YHOPaBIICHUH
TEXHOJIOTMUECKUMHU mpolleccamu. OneHuBaHMe NOTPEIIHOCTH M3MEPEHUH NpU OrpaHHMYEeHHOH
UCXOAHOHN MHPOopMaIHu

1P 50.2.006-94 I'CH. Tlopsinok nmpoBeieHus HOBEPKU CPEJICTB M3MEPEHUH

MU 2439-97 TCHU. Merponorudyeckyie XapaKTepUCTHKM  M3MEPHUTEIbHBIX  CUCTEM.
Homenxknatypa. IlpuHnune! pernaMesTaiyy, onpeaeaeHus U KOHTPOJs

I'OCT 2.601-2006 ECK/I. DxcrutyaTanioHHble JOKYMEHTBI

I'OCT 2.610-2006 ECK/I. IlpaBuna BeINOIHEHNS SKCILUIYyaTaAllMOHHBIX JOKYMEHTOB

['OCT 8.417-2002 I'CH. Enunnnes! BeMunH

'OCT 6651-2009 T'CHU. Tepmomnpeobpa3zoBaTelid CONPOTHBJICHUS W3 IUIATUHBI, MEIH H
Hukend. OoLMe TexHuueckue TpeOoBaHUs U METO/Ibl UCTIBITAHUH

I'OCT 8.009-84 T'CHU. Hopmupyemble MeTpPOJOIUYECKHE XApaKTEPUCTUKU  CPEACTB
H3MEPEHUM

I'OCT P 8.596-2002 TCH. Merponorndeckoe oOecliedeHNe W3MEPUTENILHBIX CHCTEM.
OCHOBHBIE NIOJI0KEHUS

['OCT P 8.654-2015 I'CH. Tpebopanus K DporpaMMHOMY 00€CHIEUCHHUIO CPEICTB U3MEPEHUH.
OcHOBHBIE TIOJIOKEHUS

PMTI" 29-99 I'CH. Metposnorus. OcHOBHBIE TEPMUHBI M O peIE/ICHNUS

PMI" 51-2002 T'CU. JlokyMeHTBl Ha METOAMKH IOBEPKHM CpeicTB m3MepeHuil. OCHOBHBIE
HIOJIOXKEHMUS

PMI" 74-2004 T'CH. Metoapl omnpeseneHuss MEXIOBEPOUHBIX ¥ MEXKATHOPOBOUHBIX
UHTEPBAIOB CPECTB UBMEPEHUH

MU 2440-97 T'CH. Metobl 3KCIIEPUMEHTAIBHOTO ONIPENEICHNSI U KOHTPOJIS XapaKTEPUCTHK
HOTPENIHOCTH U3MEPUTEIHHBIX KaHAJIOB H3MEPUTEIILHBIX CHCTEM M H3MEPUTE/IHLHBIX KOMIIJIEKCOB

P 50.2.077-2014 TCOEWN. UcnosiTanus cpeiacTB M3MEpPEeHUH B IeNsAX yTBEp)KIEHUWsS THIA.
[IpoBepka 3aiiuThl TPOrpaMMHOro obecnedeHus

MU 3290-2010 TCH. PexomeHmanysi 1m0 HOAIOTOBKE, OQPOPMIICHMIO U PACCMOTPEHUIO
MaTepHAJIOB UCIIBITAHUN CPEJICTB U3MEPEHUH B LENAX YTBEPXKICHUS TUIIA

I'OCT P 8.736-2011 TCHU Metount o06paboTku pe3yisratoB usmepeHUil. OCHOBHBIE
TIOJIOXKEHMUS
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Jlucer perucrpanun u3MeHeHUi

Howmep Homep Homepa nucros Bcero nucroB{ [lara dUO Ioanucs,
HIMEHEHHS| UIBELIEHHS | sy ooy [ 3amenetHbIX | HOBbIX | aHHYTHPOBAHHbIX (nocne W3MEHEHHS | OTBETCTBEHHOTO
06 WU3MEHeHH) 33 BHECEHHE
W3MEHEHHH HbIX HW3MEHEHUS
1 2 3 4 5 6 7 8 9 10




