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1 O6mue moaoxeHus

1.1 Hacrosimas MeTroquka HOBEPKH pacnpocTpaHsercss Ha CHCTEMY H3MEpHTEIIBHO-
yOpaBISIIOUIYI0  KOTHa-yTwim3aropa Ne 13 ycraHoBKHM Cyxoro TymieHMss kokca Ne 4
Kokcoxumuueckoro npoussojactea AO «EBPA3 3CMK»y» (manee — UYC), 3aBonckoit Ne UII221,
usrotoBiieHHyto OOO “EBpa3zTexHuka» W yCTaHaBJIMBAET METOABI M CPEICTBA €€ MEPBHYHOH U
HEPHOOUYECKON MOBEPOK.

1.2 Tlosepke noanexxutr MY C B COOTBETCTBHHU C NEpeUHEM H3MepuTeNbHbIX kananos (MK),
NPUBEICHHBIM B NPUJIOKEHUU A.

1.3 TlepBuunyto nosepky MY C BbINONHSAIOT Nepe/l BBOIOM B IKCIJIyaTallHIo, a TaK)Ke MOCIie
pPEMOHTa.

1.4 llepuonuueckyro noBepky MYC BBINONHSIOT B NPOIECCE DKCIUIyaTalldd dYepe3
YyCT@HOBJICHHBIH MHTEpBaJI MEXy OBEPKaMHU.

1.5 llepuoanunocts noBepkHu (HHTEpBAI Mex Ay nopepkamu) UYC — 1 ron.

1.6 HMsmeputenpuple komnoHeHTbl MYC noBepsitoT ¢ HMHTEpBAJIOM MEXIYy IMOBEpPKaMH,
YyCT@HOBJIGHHBIM MpU YTBEpP)KJIEHUHM HX Tuna. Eciu ouepemHOH CpOK MOBEPKH H3MEPUTEIIHHOIO
KOMITOHCHTa HacCTynaeT 0 ouepeaHoro cpoka noeepku MY C, nosepsieTcsi TONBKO 3TOT KOMIIOHEHT U
noeepka MY C He npoBoauTcs.

1.7 Ilpu 3ameHe WU3MEpUTE/ILHBIX KOMIIOHEHTOB Ha OJHOTHIIHBIE WJIM Ha KOMIIOHEHTHI C
aHAJIOTHYHBIMU TCXHMUYECKHMH H METPOJIOTMUYCCKUMHU XapaKTEPUCTHKaMH [OJBEPraloT MOBEpKe
tojibko Te MK, B KOTOphIX npoBeneHa 3aMEHa H3MEPHUTENLHBIX KOMIIOHEHTOB. B 3TOM ciyuae
cobcTBeHHNKOM MY C nomken 6bITh 0OpMIIEH aKT 00 U3MEHEHUSIX, BHECCHHBIX B MY C, sapnstomuiics
HeoTheMJieMo# yactbio onucanus tuna MY C nns Nocpeectpa PO.

1.8 JlonyckaeTcsi MpUMEHEHHE HU3MEPUTENBHBIX Npeobpa3oBarelicil aHaJTOTHYHBIX THIIOB,
BHECEHHBIX B l'ocpeectp PO ¢ aHalOTHYHBIMM TEXHUYECKUMH W METPOJIOTHYECKUMHU
XapaKTepUCTHKAMHU.

1.9 Ilpu monepuusanuu UYC nyrem BBENEHHUS HOBBIX U3MEPUTEJIHHBIX KaHAIOB JIOJDKHBI
ObITH IPOBEICHBI UX UCHBITAHUS B LIEJISIX YTBEP)KICHUS TUIIA.

1.10 B cnyuae o6HoBIIeHUs NTporpammHoro obecneuenus MY C, paciuupeHuun/mMoaud ukanuu
ero (GyHKIMH NOPOBOAMTCS aHANM3 H3MEHEHUH, BHECEHHBIX B NporpamMMmHoe obecneueHue. Eciu
BHECEHHbBIE H3MEHEHUsI MOTYT MOBJHSTHP Ha METPOJIOTHYECKH 3HAUUMYK YacTh NPOTPaMMHOI0
obecneueHusi, To npoBoAdT ucnbitanus MY C B Liessx yTBepKICHUS TUIIA.

B TekcTe NpUHSTHI CIEYIOINE COKPALICHHUS:

APM oneparopa — aBTOMaTU3HpOBaHHOE paboyee MECTO ONEPATOPa;

MII - MeTOIHKa TOBEPKH;

MX — METPOTIOTHYECKHE XapaKTEPUCTHUKH;

[10 — nporpaMmMHoOe obecneyeHue;

CH — cpeacTBo U3MEpPEHHUH;

OB — ¢u3Hueckas BEITHYHHA.



2 Onepanuu HOBepKH
2.1 Tlpu mpoBeCHUHU MOBEPKU BBITIONHSIIOT OTIEPaIiH, TPUBEICHHBIC B Ta0IUIIE

Tabnauna 1 — Onepalivy MOBEPKH

—_—

IIporeieHue onepaumii pu NoBepKe
NEPBUYHOM
Howmep p
HaumeHoBaH HKT
aUMEHOBaHHE NyHKTa . Hocse Heorom
ornepaumm METOJIMKH -
patl A 1IpH BBOJIE B Bsgae nocJje NepeyCTaHOBKH qgcxoﬁ
K
MOBEpKH JKCIUTyaTa- pemoHTa | [1O nnu 3ameHbl
HOBOI'O
LHFO WK KOMIbIOTEpPA
WK
APM onepatopa
1 Paccmorpenue
p 8.1 Jit] na* na* na* Jithy

JIOKYMEHTaLHH
2 Buewnuit ocmMoTp 82 a HET HET aa ja
3 lIpoBepka
COMPOTHBJIEHHS 3aUIMTHOrO 8.3 aa na* na* HET Ja
3a3eMJICHHS
4 OnpoboBaHue 8.4 Jit] na aa aa Jit]
5 I1poBepka
MAEHTHHUKALMOHHBIX 8.5 na na* HET aa Jit:}
aauubix [10
6 [Iporepka 3awmTel [10 ot
HECAHKIIHOHUPOBAHHOTO 8.6 aa na* na* a aa
jpocryna
7 Onpepenenue
NOrpeLHOCTH

P 8.7 aa HeT HET na* na
CHUHXPOHH3AUMH U
M3MEPEHUH BpPEMEHH
8 [Iposepka
METPOSIOrMUECKHX
XapaKTEPHUCTHK 8.8 a na* na* a aa
M3MEPUTENIbHBIX KaHANOB
nycC

* B 06beMe BHOCUMBIX U3MEHEHHH.




3 CpeacrBa noBepku

3.1 Tlpu mpoBeACHWH MOBEPKH MNPHUMEHSIOT OCHOBHBIC W BCIIOMOTaTelIbHBIE CPEACTBA
MOBEPKH:

- CpelCTBA M3MEPEHUH U STAJIOHBI B COOTBETCTBHM C JOKYMEHTAMHM HA METOAMKH MOBEPKH
MepPBUYHBIX U3MEPUTENILHBIX peoOpa3orareneii u [TJIK;

- kanmOparop MHorodyHkunonansHelit MCS-R (Tocpeectp Ne 18624-99);

- meraommeTtp DCO210/3-I" (I'ocpeectp Ne 21320-01);

- U3MepHTENb MapaMeTpoB 3azemiisttonnx ycrpoiicte MRU-200 (I'ocpeectp Ne 41925-09);

- pannouacsl MUP PY-02 (I'ocpeectp Ne 46656-11).

3.2 Ilpu mpoBedeHWHM TMOBEPKH JOMYyCKaeTcs 3aMEHa YKA3aHHBIX CPEICTB HM3MEPEHUH
AHAJIOTHYHBIMHU, 00CCTIEYHBAIOIIIMMH OIpe/ieieHHe (KOHTPOJIb) METPOJIOrHueckux xapakrepuctuk UK
HNYC ¢ TpedyeMoit TOUHOCTBIO H3MEPEHUH.

3.3 CpenctBa TOBEpKH MOJDKHbI HMMETh JeHCTBYIOINME CBHAETENLCTBA O IOBEPKE HIIH
OTTHUCKH MTOBEPUTEIILHBIX KICHM.

4 TpeboBanusi K KBajupHKaLHN NOBepHTEEH

4.3 Tlloepka UYC BpmosHsCTCS CNCLUAINCTAMH, ATTECTOBAHHBIMM B KayecTBe
moBepuTesici CPeACTB M3MEPEHHWH, O3HAKOMHUBILIMECS C TEXHMUYECKOM M  OIKCIIyaTalHOHHOM
JOKYMEHTalUWeH W HAacTOsIIEH METOIMKON MOBEPKH, UMEIOIIHE YIOCTOBEpEHHE Ha MPaBo paboThl €
HanpsokeHueM 110 1000 B (kBanuukainoHHas rpynmna mo 3J1eKTpode30NacCHOCTH He HHXKE TPEThEH ).

4.4 Tlpu npoBeaeHHUH MOBEPKH COOMIONAIOT TPeOOBaHWs OXPaHbl Tpyla MpelNpHsTHs, Ha
KOTOpOM MpoBoAAT moBepky MYC. BoimonHstoT TpeOoBaHMs NEHCTBYIOIIMX HOPMATHBHBLIX aKTOB,
HHCTPYKLMH MO OXpaHe TPYya U OKPYXKarolleH cpelibl.

5 TpeboBanus 6e3onacHocTH

5.3 Tlpu mposefecHWH TOBEPKH HEOOXOAMMO cOOMoOmaTh TpeOOoBaHHs O€30MacHOCTH,
YCTaHOBJICHHbIE B CJAEAYIOIIMX JOKYMEHTaX:

- T'OCT P MBK 60950-2002 «bezonacHocThb o0opyaoBaHUs UH(HOPMAaLIHOHHBIX
TEXHOJIOTHH »;

- «llpaBuna ycTpoicTB 3JIEKTPOYCTaHOBOKY, pazzen I, III, IV;

- «[IpaBuna TEXHHUYECKON IKCIIyaTallHH IEKTPOYCTAHOBOK MOTpeOUTENEH» (yTBEPKIECHDI
Munsuepro Poccun ot 13.01.03 Neb) ;

- «MexoTpacneBbie MpaBHIa MO OXpaHe Tpyaa (MpaBuia 6€30MaCHOCTH) MPH IKCIUTyaTalluH
anektpoycranoBok» [TOT P M-016-2001, PJ] 153-34.0-03.150-00;

— CHullI 3.05.07-85 «CucreMbl aBTOMaTH3aLHH »;

— DKCIIyataluoHHas JokyMeHTanust Ha CH, ucnbitaTresibHoe 000pyIOBaHHE U KOMITOHEHTDI
Uvce;

- CanlluH 2.2.2.542-96 «['uruenndeckue TpeOOBaHUS K BHACOAUCILIEHHBIM TEPMHUHAIIAM,
MIEPCOHAILHBIM 3JIEKTPOHHO-BLIYHCIIMTEILHBIM MAIIHHAM M OPTAaHU3aLUH PaboThI»;

[1611-493-02 OOume npaBuia 0€30MaCHOCTH sl METAUIYPIHUYECKUX W KOKCOXUMHYECKHX
NpeANPUSTHH U TPOU3BOACTB (yTBEpXKICHbI MOocTaHOBIeHHeM | ocroprexnansopa Pocenn ot 21.06.02
Ne 35);

—  HWuctpykuums no padore ¢ koMnsioTepHoi TexHukoi (ACHwu 01-99);



- Hopmbl ocBelieHHOCTH pabodyMX MECT JOMKHBI ObITh OOECreueHbl B COOTBETCTBHH CO
CHullI 23- 05-95 «EctecTBeHHOE U MCKYCCTBEHHOE OCBEIIEHHE Y.

6 YcioBus noBepku

a) M3mepuTtenbHble U csizytomme komnoneHtsl UYC:
1) Temneparypa okpyxatomero Bo3ayxa, °C:

— npeoOpa3oBarTesu JaBJICHHUS U3MEPHTETbHbIE OT MHHYC 45 10 numoc 85;
— JATUYNKU TEMIIEPATYPhI ot MuHYC 4 o nutoc 85;
2) OTHOCHTENbHAS BIAXHOCTH npu Iutoc 25 °C,% ot 40 mo 90;
3) atmocdepHoe nasneHwue, klla ot 84,0 no 106,7 xIla.
6) KommiekcHble U BEIYUCTHTETbHBIE KOMTTIOHEHTHI UY C:
1) Temneparypa okpysxatoiiero so3ayxa, °C ot Munyc 10 go moc 40;
2) OTHOCHTENbHAS BAAKHOCTE Imoc 25 °C, % ot 40 o 80;
3) atmocdeproe nasnenwue, klla ot 84,0 no 106.,7;
4) HanpshKEeHUsl TMTaHUs IIEpEMEHHOr0 Toka, B o1 198 no 242;
5) yactoTa nuTarouiei ceth, I'n o1 49,6 no 50.4.

7 IloaroroBka K NoBepKe

7.1 Ha nosepky MY C npenocraBisitoT cieayronme JOKYMEHThI:

~ CHUCTEMa W3MEPHUTENBHO-YIIpaBsdiomas Koriaa-yTuiuzaropa Ne 13 ycTaHOBKM CyXOro
TyweHus: kokca Ne 4 Kokcoxumuueckoro npoussoactsa AO «EBPA3 3CMK». [lacnopr;

— CBUJIETENILCTBA O IIOBEPKE M3MEPUTENLHBIX M KOMIUIEKCHBIX KOMIIOHEHTOB, BXOASIIUX B
cocraB UK UYC;

~ CBUAETENLCTBO O mnpeabiayuieid nosepke WUYC (npu  BBINIOTHEHWH NEPUOAMUYECKOH
TIOBEPKH);

— JKCITyaTaluoHHYI0 JoKyMeHTauuio Ha MUY C 1 ee KOMIIOHEHTHI;

~ JKCIUTyaTallMOHHYKO JOKYMEHTALMI0 Ha CpeACTBAa HW3MEPEHUH, HpUMEHSIEMbIE IIpH
IIOBEPKE.

7.2 Tlepen BBINOJIHEHMEM ONEpALMi NOBEPKH HEOOXOAMMO M3YUMTh HACTOSIUIMN JOKYMEHT,
IKCIUTYaTAllHOHHYIO JOKyMEHTaluIo Ha nosepseMyto MY C u e€ KOMITOHEHTHI.

7.3 HemocpeAcTBEeHHO Tieped NPOBEJEHHMEM IOBEPKH HEOOXOAMMO MNOATOTOBHUTbL CPEACTBA
TIOBEPKH K paboTe B COOTBETCTBHH C UX IKCIUTyaTAlIMOHHON JOKYMEHTaIHEH.

8 IIpoBenenne noBepku

8.1 PaccmoTpeHHne 10KyMeHTAaLMH
8.1.1 IpoBepstoT HaJIMUKE CIEQYIOMUX JOKYMEHTOB:

~ CHCTEMa W3MEPHUTENLHO-YIPaBIsonas Korjaa-ytuiau3aropa Ne 13 ycTaHOBKH CyXoro
TymeHus Kokca Ne 4 Kokcoxumuueckoro npoussogctsa AO «EBPA3 3CMKy. Tlacnopr;

— CBHIETENLCTBO O mpeapiaymeit nosepke UYC (npy NpoOBEACHMH IIEPHOAMYECKOH
TTIOBEPKH );



— JIOKYMEHTBI, YIOCTOBEPSIOIINE NOBEPKY CPEACTB U3MEpPEHUH, BXo X B coctaB UYC;

— JKeImyaranuoHHas AokymeHTaiusg Ha MY C 1 ee KOMITOHEHTSI;

— OSKCIUTyaTallHOHHasi JOKYMEHTALMsl Ha CPeJ/ICTBA MU3MEPEHUH, NPUMEHSEMbIE IPH MOBEPKE
nycC.

8.1.2 IlpoBepstoT mnepeuyeHb HM3MEPHUTEIbHBIX KAHAJIOB, MPENCTABJICHHLIX Ha MOBEPKY, B
COOTBETCTBHUH C MepevYHeM, NpuBeeHHbIM B nacnopre Ha UYC u B npunoxennn A Hactosmeid MII.
OKcnyaTalldOHHas JOKYMEHTAlMs Ha CPeICTBA W3MEpPEeHWH, NMpuMeHsemble NMpu mnosepke UYC,
JOJDKHA coJepXkaTh HMH(OpMalMIO O Mnopsake padoThl, MX TEXHUYECKUX M METPOJIIOTHUECKUX
XapaKTEepUCTHKAX.

Pe3ynbTaT NpOBEpKM MOJIOKUTEIbHBIA, €CIM BCS BbILIENEPEUUCICHHAs JIOKYMEHTalus B
HaJIMYMH, TEPEYEHb N3MEPUTEIIbHBIX KAHAJIOB COOTBETCTBYET MEPEUHIO, NPUBEAECHHOMY B MAcMopTe Ha
NYC wu B npuinoxennun A Hactosmed MII, Bce cpeiacTBa MOBEpKH HMMEIOT JIOKYMEHTAJLHO
MOATBEPKACHHYIO NMPUTOAHOCTD VIS MCHOJIb30BAaHUS B ONEPALUSIX MOBEPKH, Bce KomMmoHeHTh MY C
UMEIOT JENUCTBYIONINE CBUETEIBCTBA O MOBEPKE.

8.2 BHewHnii ocMoTp

8.2.1 Ilpn BHemHEM ocMOTpe MpoBepstoT  cooTBeTcTBHE WYC  Hmkecnenyromum
TpeOOBaHUAM:

— cooTBeTcTBHE KOMIUIEKTHOCTH MY C nepevHio, MpuBeieHHOMY B MacrnopTe M B Tabiuie
A.1 mpunoxeHus A Hactosied MIT;

~ OTCYTCTBHE MEXaHHUECKUX MOBPEKACHUHN U Je(PEKTOB MOKPHITHS, yXYAIIAIONMX BHEIIHUH
BU/] M MPEMATCTBYIOUIMX NPUMEHEHHUIO;

~ OTCYTCTBHE OOpBIBOB W HapyLICHUS H30ASALMK KabeaeW W IKTYTOB, BIHSIONIMX Ha
¢dyuximonuposanne UYC;

— HQJMYME U MPOYHOCTDb KPEIJIEHUs pa3bEMOB U OPraHOB yIpaBIeHHS;

— OTCYTCTBHE CJIEZIOB KOPPO3UH, OTCOCAMHUBIIMXCS WM €1a00 3aKperieHHbIX 3JIEMEHTOB
CXEMBI.

8.2.2 BHemHANM 0CMOTPOM MPOBEPSAIOT HaJMUUME U MecTtopacrnojoxenue APM mammnHucTa
KOTJIOB.

Pe3yapTar npoOBEpKM IOJIOXMTENIBHBIA, €CJIH BBITOJHSIOTCS BCE BbIIIENEPEUHCIIEHHbIE
TpeboBaHus. [lpu omepaTMBHOM YCTpaHEHWM HEJAOCTATKOB, 3aMEYEHHBIX NMpPH BHEIIHEM OCMOTpE,
MOBEpKa MPOJI0IKAETCS 10 CJIEAYIONIUM OIepallUsIM.

8.3 IIpoBepka cOnpOTHBJ/ICEHHUS 3AIMUTHOI0 3a3eMJICHHUSI

8.3.1 IlpoBepKy CONPOTHUBIICHUS LI€MH 3ALIMTHOTO 3a3€MJIEHHUs HPOBOAST TOJIBKO y Tex
komnonenToB MY C, KoTopble B COOTBETCTBUM € IKCIUTyaTal[MOHHOW JOKyMEHTalHueH, J10/KHbI ObITh
NOJKJIFOYEHBI K 3alIIUTHOMY 3a3€MJIEHUIO.

8.3.2 3naueHWe COMPOTHBIIEHUS MEX/y 3a3eMIISIONIMM OOJTOM (BUHTOM, HIMHILKOH) H
KQOKIOW JOCTYMHOW MPUKOCHOBEHUIO METANIMUECKOH HETOKOBEAYLIEH 4YacTblO KOMIIOHEHTOB,
KOTOpasi MOXKET OKa3aThes MO/l HaNpsSH)KeHWeM, He J0KHO npesbiinath 0,1 Om.

8.3.3 ConpoTHBIeHHE LENMH 3aMMTHOTO 3a3€MJICHHS ONPEUENISIOT H3MEpHTENEM napameTpoB
3a3eMJISKOLIMX YCTPOUCTB WIIH YCTAHABJIMBAIOT 110 MPOTOKOJIaM HCbITaHUH KomnoHeHToB Y C.

PesynbTaT mpOBEPKH  TMOJIOKWUTENBHBIH, €CIM  3HAYEHWE CONMPOTHBIEHHUS 3allMTHOTO
3a3eMJICHUS, U3MEPEHHOE WIH 3aUKCUPOBAHHOE B MPOTOKOJIAX, He mpeBbiiaeT 0,1 Om.



8.4 OnpoboBanne

8.4.1 Henmocpe/icTBEHHO  Mepell  BLIMOJHEHUEM  OKCIEPUMEHTAIBHBIX  HCCJISIOBAHUMA
HeoOxoauMo mnoarotoBute MYC uw CHM Kk pabore B COOTBETCTBHM € HX O9KCIUIYaTallMOHHOM
JIOKYMEHTAIMEH.

8.4.1.1 Ilepen onpobdoBannemM HMYC B nenoM HEOOXOJWMO BBIMOJHHUTE MPOBEPKY
(GYHKUMOHHUPOBAHUS €€ KOMIIOHEHTOB.

8.4.1.2 Tlpu nmpoBepke HYyHKIIMOHHPOBAHUS U3MEPUTEBHBIX U KOMILJICKCHBIX KOMIIOHEHTOB
UYC mpoBepsitoT  pabOTOCHOCOOHOCTH  WMHAMKATOpOB, OTCYTCTBHE  KOJOB  OHIMOOK WM
npeaynpexacHui 06 ouindkax, aBapusx.

8.4.1.3 Ilpu onpoOGOBaHUHU JIMHUH CBA3M NPOBEPSIOT:

— nocrynseHre HHGOPMAIUH MO JIMHUSAM CBSI3H;

—  HaJMYME CUTHAIM3alMKi 00 0OpbIBE JIMHHIA.

8.4.1.4 Ilpu ompoboBanun UYC mnpoBoast nepuuHoe TectupoBaHne MYC cpeactBamu
nporpammHoro odecnedeHrnss APM MauimHucTa KOTJIOB (OMPOC U3MEPHUTENILHBIX MpeobpazoBareieid,
[TJIK; ycTraHOBIIEHHE CBSI3M C KOMIIOHEHTaMu U obopyaoBanueM UYC u 1.1.).

8.4.1.5 Monutopst APM nomkHbl ObITh BKJIOYEHB. FcmpaBHoctb APM  orneHuBaior,
BBIIIOJIHUB MepeKJiioueHrue Mexay dKpaHHeIMH ¢opmamMu HYC. TlpoBepsitor oroOpakeHHe Ha
MoHHuTOpax APM mainuaucTa KOT/I0B dKpaHHO# GopMbl "OCHOBHO# 3KpaH" W BO3MOXXHOCTh BBI30Ba
Yepes Hee OCTAIbHBIX DKPAHOB.

8.4.1.6 Ilpu nposepke ¢pyHkuuonupoBanuss UYC ¢ APM MamuH#uCTa KOTJIOB MPOBEPSIOT
BBIMOJIHEHHE CIENYIOMUX PYHKINNI:

~  OTOOpaXXeHHE TEKYUIHX 3HAYCHUH TEXHONOTHYECKHUX MapaMeTpoB;

~  OTOOpa)KeHHE TEKYIIMX 3HAUYCHUH JaThl U BPEMEHH.

8.4.2 ITpoBepka ¢pynkuunonuposanus UYC.

8.4.2.1 Ha APM wmammHHuCTa KOTJIOB MPOBEPSIIOT HAJIUYHE DKPAHHBIX (GOPM COrIacHO
PULI250.01-1D.01 OAO «EBPA3 3CMKw». Kokcoxumuueckoe IPOH3BOACTBO.
Cnenuanu3upoBaHHbI 3HEpropeMoHTHbIA 1eX. Kokcopeiid nex. Moaepuuzauuss ACYTII kornos-
YTHJIU3aTOPOB U pa3rpy304HbIX yCTpoicTB 050k0B Nel(-14 yctaHOBKH Cyxoro TyilieHust Kokca Ne 4.
HMHcTpyKuus mo sKCIyaTalyy i TEXHOJOTHYECKOTO NepcoHara.

8.42.2 Ha »okpaHHbIX QopMax MOpOBEPAIOT OTOOpaXKECHHE  TEKYIIMX  3HAYCHUH
TEXHOJIOTMYECKHX MapaMeTpoB U HHPOpMALMHM O XOA€ TEXHOJOIMYECKOro Mmpolecca, TEeKYIIHX
3HayeHU# JjaTel M BpeMeHu. CucreMa obOecneuenusi eanHoro BpeMeHun (COEB) BbimonHser
3aKOHYCHHYIO (QYHKIHIO W3MepeHuit u cuuxpoHmszauuy BpeMeHdn. COEB MYC BkitovaeT B cocTas:
KoHTpoJuiep mnporpammupyemblii  SIMATIC S7-300 u  APM  CHHXpOHH3MPYIOLWIMHA BpeMsl ¢
xkopropatuBHbIM cepBepoM BpemeHH AO "EBPA3 3CMK". CepBep BpeMeHU OCYNIECTBISET NpHEM
TOYHOI'O BPEMEHH Ye€PE3 MHTEPHET ¢ UCIOJIb30BaHHeM NpoTokona NTP or TaiiM-cepBepoB 2 ypoBHs
(Straturm  2). APM omuH pa3 B 15 MHUHYT CUMTBIBAIOT TOYHOE BpPEMS M OCYLICCTBJISIOT
CHHXPOHHU3AIMIO BPEMCHU, MPOTPAMMHPYEMBIH KOHTPOJUIED OCYIICCTBISIOT CHHXPOHH3ALHIO
BpeMeHH OJMH pa3 B 10 MUHYT.

PesynpTaT npoBepku nosoxutesbHb, ecnd no BceM WK (mepeuens MK mnpuBenen B
NPUIIOKEHUHA A) HA TEXHOJIOTHUECKHX KpaHax 0TOOPa)KaroTCsl TEKYIIME 3HAYCHUS JAaThl U BPEMEHH,
3HAUEHHS TEXHOJIOTHYECKUX IapaMeTpOB B YCTAHOBJICHHBIX €/IMHUIAX W3MEPEHUH M pe3yJibTaThbl
M3MEPEHU I HAXOIATCS B 3a/IaHHBIX JAMaNa3oHax.



8.5 IIpoBepka naeHTHPHKAIITHOHHBIX AaHHbIX [1O

8.5.1 Ilposepky ujaeHTHHKAUHMOHHBIX JaHHBIX [0 UYC mpoBoasT B mpoliecce LITATHOTO
¢ynxunonuposanusd. [lpuknmagnoe 10 MYC kmouaer B cBoi cocTaB mporpaMMHOe obeciieueHHe,
¢dbysxuuonupyrouee Ha APM MamuHHCTa KOTIIOB U B KOHTPOJLIEpE.

8.5.2 HnentuduraunoHHble JaHHBIE METPOJIOTHYECKH 3Hauumod uactu [I0 UYC -
KOHTPOJIbHBIE CyMMBI (haitsioB koHburypauuu npoektoB PLC u cranuuii Bu3yanusauuu

8.5.3 OmpejenieHne 3HaYeHUH KOHTPOJIBHBIX CYMM JUisi (hailJIOB METPOIIOTHYECKH 3HAYUMOMN
yactu [1O mpoBOAMTCS C MOMOLIBIO NMPOTrpamMMaTopa ¢ TMpeayCTaHOBIeHHOH yrunautoii HashCalc
(lomycKaeTcss HMCNOJIb30BAHME JPYrod CTOPOHHEH YTHJIMTHI, pealu3ylouedl pacyeT KOHTPOJIbHOM
CYMMBI IO aliroput™My MDS).

OnpeeneHue 3HaUCHHIH KOHTPOIBHBIX CYMM IIPOBOJIMTCS CIEAYIOIUM 00Pa3oM:

- 3anycTuTh Hashcalc.exe;

- B BeImaparouieM crnucke «Data Format» HeoOxoaumo BeiOpats «Filey;

- B TeKcTOBOM mosie «Data» ykaszarte nyTh 0 ¢aiiia koHpurypaunu npoekta PLC;

- hnaxxox «MD5S» ycTaHOBHTH B IOJIOYKEHHUE BKIIIOYEH;

- Haxxath KHOTIKY «Calculate» u cpaBHHTB MONyUEHHbIE JIaHHBIE C YKa3aHHBIMH B Tabauue 2 B
COOTBETCTBHH C PUCYHKOM 1.

H HashCalc - X
DataFormat:  Dataa o o S _
[File v | DAMASUAPLCAKY1 31K otel 13_newhombstxhoffline\00000001\BAUSTEIN. DBT

KeyFomat: Key:

HMAC  [ios e

v MD5 '41ab68ch1 H4e6bSi0ceb5a08d%cfbe

SHAL
cwagss [T
SHag [T -
SHAS12 |
RIPEMD16D |
PANAMA |
TIGER '

MD2

ADLER32

CRC32 -

eDonkey/
eMule

Pucynok 1 — Pacyer koHTponibHOH cyMMbl MDS daitia kondurypauuu
npoexTta PLC



10

Tabnnua 2 - Maentndukanmonnsie gannsle [10

HNaentudukanuonueie
3HaueHue
JJaHHbIE (IPU3HAKH )
1 2
WUaentudukanumonnoe IpoexT xonTposepa PLC: «Kotel 13»
HauMmeHoBaHue 110 [poexT WinCC noacucrems! Busyanusanuu: «USTK 4»

Homep Bepcuu

(uaeHTHUKANMOHHBIH -
HoMmep [10)
Jlis daiina konpurypanuu npoekra «Kotel 13»:
\KVY13\Kotel 13_new\ombstx\offline\0000000 1\ BAUSTEIN.DBT
Hudbposoit

41ab68cb13f4e6b8f0ce55908d9fcfbe

Jns daiina kondurypanuun npoekra « USTK 4»:
\USTK_4\USTK_4.mcp

b5d29b640d58496ef591ec25b81c0e82

uaeHtuduxartop 110

AJIrOpUTM BBIYHUCIICHHUS

uubpoBoro MD5
uaeHtudukaropa 110

- B TekeroBoM nosie «Data» ykasats myTs 10 ¢aitia koudurypauuu npoekra WinCC craHuum
BU3YaTU3AIMH,

- Haxarh kHONKy «Calculate» B COOTBETCTBHH ¢ PHCYHKOM 2 M CPAaBHHMTH IOJy4YEHHbIC
JIaHHbIE C YKa3aHHBIMH B Tabuie 2.
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H Hashialc - X
DataFormat:  Data:
File v DAASUAWinec\USTE_4\USTK _4.mep

KeyFormat:  Kew:
HMAL .

v MD5 b5d29b640d58496e/531 ec25b81c0e82
D o , .
SHAT
SHA,256
SH6384
SHAB12
RIPEMD160 +
PANAMA,

TIGER
MD2
ADLER32
CRC32

eDonkey/
eMule

SlavaSoft

Pucynok 2 — pacuet konTposbHoO# cymmbl MDS5 (aiiia kondurypanuu
CTaHIIMU BU3YAIH3allUU

8.5.4 PesyjbTaT mNpOBEPKM MOJIOKUTENLHBIH, €CIIM  KOHTPOJBHBIE CYyMMBbI  (aillioB
KOH(QWIrypaluy MPOeKTOB COBMAIAIOT C IPHBEIEHHBIMY B onrcanuy Tumna Ha UYC.

8.6 Ilposepka 3amutnl IO 0T HECAHKUMOHUPOBAHHOIO A0CTYMA

8.6.1 IlpoBepky 3ammThl MeTpoNOrHYeckH 3Haummoi uactH [10 HUYC WM JaHHbIX OT
HECaHKIIHOHUPOBAHHOIO TOCTYIIA MPOBOJAAT HAa (PM3HUECKOM H MPOrPAMMHOM yPOBHSIX.

8.6.2 Ha ¢wusnueckom ypoBHE MpOBEPSIOT HAIMYME 3aMKOB Ha JBepax 1mkadoB U
MOMEIIEHHH, B KOTOPBIX YCTaHOBIIEHbI M3MEpHTE/IbHbIE Mpeobpa3oBaTe/id, a TaK e cpabaThblBaHHe
CHTHAIM3ALIMH IIPY HECAHKUMOHHPOBAHHOM OTKPBIBAHHH JIBEPEH.

PesynbTaT npoBepKkH MONOXKHTENILHBIN, €CIIM HA ABEPSX MWKADOB M MOMEIIEHHUH, B KOTOPBIX
YCTAHOBJICHbI H3MEPHUTElIbHBIE NPeoOpa3oBaTe/ I UMEIOTCS 3aMKH M cpabaThlBaeT CHIHANM3aUHMs MpH
HECAaHKIIMOHHPOBAHHOM OTKPbIBAHUH ABEPEii.

8.6.3 Ha mporpaMMHOM ypOBHE NMPOBEPKY 3aIHThI METPOJIOTHYECKH 3HAYMMO yacTu [10 u
JAAHHBIX OT HECAHKUMOHHPOBAHHOIO H0OCTYNA MPOBOAAT CJIEAYIOWNM 00pa3oM:

— TPOBEPAIOT HAIMYHE CPEJCTB 3aUIMThI (OOHApY)XeHHE M (QUKCcAlMIO COOBITHH B XKYpHaJe
COOOLLIEHHT);
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— IHPOBEPSIIOT KOPPCKTHOCTh peanu3alMy YIpaBICHUS JOCTYIOM Ioiib3oBatens K 110 u
JAQHHBIM [IPH  BBOJC HENPABHIBHBIX HMACHTH()MKALMOHHBIX [JAaHHBIX MOJb30Batess (MpH BBOJC
HEBEPHOI'O MapoJIsl 0JHKHO HOSIBUTHCS OKHO C COODIIEHHEM );

- TPOBEPSIIOT COOTBETCTBHE [10JHOMOYHMH MONb30BaTENEH, UMCIOIMX pa3jiMyHble NpaBa
JI0CTyna;

~ IpPOBEPSIIOT BO3MOXHOCTD IOJyYeHHs A0CTyNa 0€3 aBTOPU3aLMU MOJIb30BATels.

Pesyibrar npoBepku MOJNOKHMTENbHBIH, €CIIH OCYIIECTBISIETCS aBTOPM30BAHHBIH JOCTYN K
BbINoSHEHUIO pyHKuuit [TO APM mamunucra KoTioB.

8.7.  OnpenesieHne NOrpemHOCTH H3MePEHHIT H CHHXPOHH3ALHH BPeMeHU

Monutopsl APM oneparopa niepeBonsTcs B pexuM nHMKauuu BpeMenu. K APM oneparopa
noakiodaoT paguoyacki MUP PU-02. B cooTBeTCTBUH ¢ pYKOBOJICTBOM I0JIH30BATEI S HA PAIHOYACH]
ONpeNENsOT OTINYUE TOKA3AHHIA,

NYC cyuraetcs npoure/uieit mpoBepKy, eCIiu:

— OTIIMYME NOKa3aHW¥ MaHENICH oneparopa U KOHTPOJUIEPA OT 3HAUCHHUSI aCTPOHOMHUYECKOTO
BpeMeHH He npeBbimact + 10 ¢ (npuBsiska k 'ocy1apcTBeHHOI 1IKalie eIHHOTO BpEMEHH);

— PacXOXKICHUE TEKYIICIO BPEMEHH [1aHesIeH onepaTopa ¢ MOKa3aHUsAMH KOHTpOJjiepa He
IpeBbILIAET + Sc.

8.8. [lpoBepka MeTPOIOrHYecKHX XapPAKTEPHCTHK H3MEPHTEILHBLIX Kanauos UYC

8.8.1 Merponoruyeckue xapakrepuctukn (MX) MWK HWVYC  onpemensior pacyetHo-
SKCMEPUMEHTANbHBIM crocoboM (cornacno MU 2439). TIpoBepky MeTpONIOrHYECKHX XapaKTEPUCTHK
komnoxeHToB MY C (M3MepuTeNbHBIX peoOpa3oBateiell, MoyJiell aHaloroBOro BBOJIa KOHTPOJLIEpa)
BBIIOJHAIOT B COOTBETCTBHH C YTBCPKICHHOH METOJUKONW MOBEPKU HAa KAX/bIH THUI CPEICTB
u3Mepenuit. MX u3MepUTeNnbHBIX KaHAIOB paccyuThiBaioT 110 MX kommonentoB MYC B
COOTBETCTBUH C METOJMKOMW, mpuBeaeHHOM B pasznene 8.8.4 uacrosmmeit MIL. Jlomyckaercs He
npoBoauTh pacyet norpemHocTd MK MYC npu yenosuwm, uro noarsepxaensl MX komnonentos MK
NYC. Pesynprarsl nposepku MX UK MYC zanocst B tabuuiy 1o popme tabiuubl A.1 puioxeHus
A nacrosieit MIT.

8.8.2 IlpoBepxa MeTposIOrHyecKux XapakTepucTuk komnonentos MK MY C

8.8.2.1 MeTtponoruyeckue XxapakKTepUCTUKU U3MEPUTENBHBIX H KOMILUIEKCHBIX KOMIIOHEHTOB
MYC npunuMaioT paBHBIMHM 3HAY€HUSIM, [PUBEJCHHBIM B OKCIUIyaTAlMOHHOH JOKyMEHTAIMH
(nacniopt, Gopmyisp u jap.) CH npu Hanuyun Ha HUX JEHCTBYIOMKMX CBHIETENLCTB O MOBEPKE.

8.8.2.2 3nauenus ocHoBHOM morpeumHocTd KomnoHenta MK UYC 3anocsar B Tabiumy no
dopme Tabmunbl A.1 npuioxerus A Hactosmei MIT.

8.8.3 Hcxomnple noMymieHUs [UIs ONMpPEIENCHUsS MOrPELIHOCTH H3MEPHTENBHBIX KAHAIOB
NYC:

— NMOrpeuIHOCTH KOMITOHEHTOB MY C 0THOCSTCS K HHCTPYMEHTAIBHBIM OTPELIHOCTSM;

— (aKkTOPBI, ONPENETSIOIIME MOrPEUIHOCTH — HE3ABHCHMBbI;

— OrpeHoOCTH KoMIoneHnToB MY C - He KoppetupoBaHHbBI MEXKY COOOM;

— 3aKOHbI pacipe/eeHus norpemnoctei komnoneHToB MY C - paBHOMEpHBbIE.
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8.8.4 MeTomuka pacyeTa MeTposiornueckux xapaktepuctuk MK MYC

Hns UK, B xotoperx MUIl sBisioTcs npeoOpasoBaTenn TeMmmepaTypbl MOIPEIIHOCTD
HopmupyeTcs B abcostotHO# dopme. [lng UK, B kotopeix UII sBisiiotes npeobpazosaTenyu nepenasa
JABIICHUSL, JIAB/ICHUS U PA3PsDKEHHS TIOTPELIHOCTL HOPMUPYIOT B TIPHBEICHHO# opMe.

OnpeniesieAne 0CHOBHOM MOTrPENIHOCTH H3MEPHTEIBLHOTO KaHata MUY C

1) I'panuiubl ocHoBHO# abcosoTHON norpemnoct UK TeMuepatypsl dy . C. OTIPE/IEIISIOT
ucxoas u3 cocrapa MK MY C no dopmyne (1)

Ak oen At ApntAx+Anc, (D

rae: Anyn - abCONIOTHAs NOTrPEHIHOCTh MEPBHYHBIX H3MEPUTEbHBIX npeodpazonareeit, °C;

Agr - abCOMIOTHAS MOTPEITHOCTH BTOPHYHOTO npeobpazosarens, °C (NpH HATHYUN);

Ak - abCOMOTHAs NOTPEIIHOCTL KOHTpoLIepa, °C;

Apc- abcosrOTHAS OTPEUIHOCTE JIMHMI cBs3H, °C.

I[lpumedanne - IlorpemHocts 4~ ompenensercs NOTepIMH B JMHMAX CBS3H. Meskay

M3MEPHTE/ILHBIMH M KOMIIJIEKCHBIMH KOMIIOHEHTaMH JMHHU cBs3H (nasiee - JIC) mocTpoeHbl W3
Kabesell KOHTPOJIbHBIX W/uiM Kabenel ynparieHus. [lapameTpbl JHHHMI CBA3H  YIOBIETBOPSIOT
tpeboBanuam  I'OCT 18404.0 u ['OCT 26411. JlamHa /WHWH CBSI3M HeGOJIbIIAS, BXOJIHOE
COTIPOTHBJIEHME KOHTPOJIEpA BEIHKO, ModToMy notepu B JIC mnpeHebpexumo Maisl. Mexay
KOMIUIEKCHBIMH U BBIYHCIIHTE/IbHBIMH KOMIIOHEHTAMH MOCTPOEH LH(PPOBOI KaHaT ¢Bs3u. [IpuMenensl
ceteBbie TexHoJoruv Ethernet. llepenaua naHHbIx 1m0 kaHamam cBs3w Ethernet mmeer kiacce
nocrosepHocTH I1 u oTHOCcHTEs K S1 Kiacey opranusauuu nepenauu (B cooterctBud ¢ TOCT P MDAK
870-5-1). TlorpemHocTh IMHKH cBA3U Bo Beex MK npuHMMaem paBHOM HYIIO.

Has pacuera norpemHsoct MK mo dopmyne (1) morpemHocts xommonenta UK MYC
MEPEBOJAT B aDCOMOTHYIO Gopmy A, en. OB, s ciyuas ee npeicTaBieHus B IPUBEIEHHON BopMme
no ¢hopmyJe (2)

A=y. Xp =Xy ) )

100
2) I'pannupl ocHoBHOW npuBenenHoi norpeuHoctd UK ypoBHs, naBnenwus, paspskeHus

Y1tk oen» /0, OTIPENIENSIOT CIEYIOMINM 0OPA3OM:

a) MepeBO/AT MOrpemHocTh koMnoHenToB MK B otHocuTenbHy0 hopmy O |, %, s ciyuas

ee Mpe/ICTaB/ICHUs B a0COIIOTHOH WM NpUBeIEHHOH hopmax 1o popmyie (3);

S= ,,,Ai.l()():},.ﬁ_/,\;‘/j (3)

HOM HOM

riae A —npeaensl JonyckaeMol abcostoTHOM norpemHocTy kommnoHenta UK UC;
Yy — Tpenenbl OMyCKAaeMOW MPUBEACHHON MOrPEIHOCTH, HOPMHPOBAHHON ISl pPa3sHOCTH

npenesnoB u3aMepeHuit komnonenta MK UYC;

Xp, Xy — BEpXHUI W HWKHHH mpenensl usMepeHuii komnoHenta UK UYC (B Tex xe
€AMHULAX, YTOH X );

Ilpumeyanne — Eciu npuBe/ieHHas MOrPeNIHOCTb ¥ HOPMHMPOBAHA Ul BEPXHEro Tpejena
u3MepeHut, To Xy = 0.

X,,, — HOMHHAJILHOE 3HaYeHHE H3MepseMoro napameTpa ®B, /119 KOTOPOro paccuuTHIBaeTCs
MOTPENIHOCTb H3MEPEHHIA.

0) rpaHuubl OCHOBHOH OTHOCHTENbHOH morpemHocT UK &), % onpenensiiotT (B

K _ocn»

cootBeTcTBUM ¢ PMI" 62), ncxons u3 cocraa UK UYC no dopmyne (4);
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SI/IKﬂocu =K- "j';fsznnn +623n +612'IJ'IK +6§Jlr +6§IC > 4)

rac K=1,2;

0,,;; — OTHOCHTEJIbHAs MOrPELTHOCTh EPBUYHOIO Mpeobpasosarens, %o;

0, — OTHOCUTEJbHAs MOrPELIHOCTH BTOPHYHOTrO Mpeobpaszosaresis, % (Ipyu HATWYUH);
Oy — OTHocuTesbHast norpentHocts [TJIK, %o,

0,,. — OTHOCUTEJIbHAS TOTPEITHOCTD aNropuT™a, %o (Ipu HATTUYKH);

O — OTHOCHTEINLHAS OrPELIHOCTD JINHUM CBSA3H, %0 (5, =0).

ITpumeuanre - TlorpemHocTb 8., OMpeAessieTcss MOTEPSIMH B JIMHHASX CBS3H. Mexay
HU3MEPUTEITLHBIMA U KOMITJIEKCHBIMU KOMIIOHEHTaMH JUHUHK cBsa3u (JIC) moctpoeHnl w3 Kabenei
KOHTPOJIbHBIX W/UiK Kabenel ynpasnenus. [lapameTpsl TUHUE CBS3M yIOBIETBOPSIOT TpeOOBAHHIM
['OCT 18404.0 u T'OCT 26411. JnuHa nuHWE cBsi3d  HeGoubIlasi, BXOJAHOE CONPOTHBICHHUE
KOHTpOJUlepa BeNWKO, no3toMy notepd B JIC mpenebpexumo Maibl. Mexay KOMIUIEKCHLIMH H
BBIYUCIHUTEILHBIMA  KOMIOHEHTaMH TOCTpoeH LudpoBoi KaHan cBsa3W. [IpUMEHEHBI CeTeBLIE
texunosiorun Ethernet, Profibus DP. [lepenaua nannsbix mo kananam cBssu Ethernet, Profibus DP umeer
Knacc gocroepHoctd Il M oTHocuTes k S1 Kknaccy opraHuzanye repeaadyd (B COOTBETCTBHHU C
['OCT P M3K 870-5-1). ITorpemnocts TMHU# ¢Bsi3n Bo BeeX MK nmpuHUMaeM paBHON HYITHO.

B) B coorBerctBun ¢ ['OCT 8.508 OTHOCHTENBHYIO MOrpPEeNIHOCTL BBLIYHCIAIOT B TOYKAX

X, » COOTBETCTBYIOIMX 5, 25, 50, 75 n 95 % oT auanazona u3MepeHUH ¥ BLIOUPAIOT MAKCHMalIbHOE

3Hayenwue (i=1,..., 5)
r) ans Moayied ananorooro Bpoja I[IJIK, mnorpemHocTh KOTOPBIX HOPMHpPOBaHA B
IpUBeeHHON (hopMe, HEOOXOAUMO OTPE/ICNIUTh 3HAUYEHUE TOKA, COOTBETCTBYIOLIEIO HOMHHAILHOMY

JHAYCHHIO  Nnow . Pacuer 3HAYEHUS TOKa Iy, MA, COOTBETCTBYIOHIETO HOMHWHAJIBLHOMY

3HAYEHHO KXo ®B, nposoasT no gpopmye (5)

_ Tewenaia ot

1/11).\1/ - s
Doy (5)

riae: Deyryana — pasHULIAa MEX/y BEPXHUM W HHXKHUM INpeJesaMd Juana3oHa BXOJHOTO
cUTHaia, MA;

nov — HOMHHAJIbHOE 3HaYeHne OB, B equHuiax naMepennii ®B;
Dep — pasHuLia MeXIy BEpPXHHM M HUXKHUM MpeAeinaMH auara3oHa usmepeHuit OB, B
eaunuuax usmepenud OB. Yucnoswle 3HaveHuss OB npuseaensl B Tabawie A.l npunoxenus A
Hactosiiedd MIL
[Tpumeyanue — Eciin quanaszon curnana pased (4-20) MA, TO K BbIYHACIEHHOMY 10 opmyne (3)
3HAYeHHIO [, HEOOX0AUMO NMpuOaBUTh 4 MA.
I) nepeBoIsT 3HauyeHus norpemHoctu MK, cooTBeTcTByroye nstu ToUkam AdanasoHa, w3
OTHOCHTENLHOU (hOpMBI B MpUBEJICHHYIO 110 hopmyJe (6)

_ 5 ){/m_w/

XB ‘X// , (6)

M3 natu noy4eHHbIX BBIOUPAOT MAKCHMAJIBHOE 3HAYEHHE W MPUNHCHIBAIOT norpeuHoctr UK.

Y

3) I'panuiibl ocHoBHOM rpuBeneHHol norpemuoctu MK pacxona y,,. %, ompe/iesIsieMoro

_ocn?
10 METOY NepeMEHHOr0 nepenajia AaBJIeHUs], ONMPEIesIsioT CleAYIOIUM 00pa3oM:

a) OTHOCHTEJIbHYIO MnorpemiHocTh MK BBIYHCIAIOT B NATH TOUKaxX AWara3oHa W3MEpeHUH
pacxona no dopmyJe (7):
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S vom =K (82,482, (7)

HK  ocm

rone: K=1.2;
O, — OTHOCHUTENIbHAs [MOTPELIHOCTh BLIUHCIEHHH C IOMOLILIO NPOrPaMMHOIO

xommnekca «Pacxonomep MCO» Bepeun 1.31, arrectroBannoro ®I'YIT «BHUUP» (r. Kazanw), %.
IIporpaMMHBIA KOMIUIEKC PacCUUTHIBAET TpeJebHYI0 OTHOCHTENLHYIO TIOIPELIHOCTh H3MEPEHHH
pacxona, TNMPHBEAECHHOIO K CTaHAApTHBIM YCIOBHSIM, C YUETOM IOTPELIHOCTH mpeodpa3oBaTens
JIaBJIEHHS], XapaKTEPUCTHUK JHA(parMpl, MOrpeLIHOCTH KOHTPOJIIEpa;

O — OTHOCHTEIbHAS MOTPELIHOCTD JIMHKUH CBS3H, Y0 (5, =0).

[Tpumeuanne - llorpewtHOCTh 0,4, OINpeAensieTcsl TOTEPSIMH B JIHHUSAX CBA3U. Mexmay
M3MEPUTENBHBIMM M KOMIUIEKCHBIMH KOMIOHEHTaMu JIMHMM cBA3H (JIC) mocTpoenbl u3 kabenei
KOHTPOJIbHBIX W/WaM Kabenel ynparieHus. [lapameTpsl JIMHUH CBS3M YIOBIETBOPSIOT TPeOOBAHUIM
['OCT 18404.0 u T'OCT 26411. [nuura nuHUil cBs3M HeOonbluas, BXOAHOE COMPOTHBIEHHE
KOHTpOJIJIepa BeNMKO, noatomy notrepd B JIC mpeHeOpexuMo Manbl. MeXay KOMIUJIEKCHBIMHA H
BBIYMC/IMTENILHBIMH  KOMIIOHEHTaMHM TOCTpOoeH LHQpoBoi kaHanm cBs3u. [IpuMeHeHBbl ceTeBble
texHosoruu Ethernet, Profibus DP. Tepenaua nanubIX o kaHainam cBa3u Ethernet, Protibus DP umeer
Kjacc goctoBepHOCTH [l M oTHOcHTCs K S| Kiaccy opraHuzaluy nepeadyd (B COOTBETCTBHU C
['OCT P MDK 870-5-1). ITorpewHocts JT1HUE cBsA3M BO Bcex UK mpHHUMaeM paBHOM HYIIIO.

0) neperoaAT 3HaueHUs norpewHoctH MK, COOTBETCTRYIOWINE MATH TOYKAM aHana3oHa, U3
OTHOCUTENLHOH (HOpPMBI B MpHUBEAEHHYIO MO dopmysne (6). M3 naTd MONyYEeHHBIX BBIOMPAIOT
MaKCUMallbHOE 3HAa4Y€HUE U NMPUITHChIBAIOT norpetHoct UK.

Paccuurannoe (paxtuueckoe) 3Hauenue norpewrHoctd MK UYC 3aHocst B Tabaumy mo
¢opme Tabauubl A.l1 npuioxenus A Hacrosiied MII. 3HadeHHs NOTpEeWIHOCTEH HE JOJKHBI
NPEBbIIATh TI'PAHUIl JONMYCKAEMBIX IOTrPELIHOCTeH, NPHUBEJEHHBIX B Tabauie A.l npunoxends A
Hactoswend MIT.

9 OdopmiieHue pe3ybTaTOB NOBEPKHU

9.1. Pe3ynbTaThl NOBEPKH OQOPMIISIIOT IPOTOKOJIOM O GopMe, IPUBEAEHHON B IPUIIOKEHUH
HacTosinieit MIT.

9.2. Tlpu NoOJOXKUTEIbHBIX pe3y/bTarax ToBepkd MYC (mepBUYHOM W MEpUOIHYEcKOi)
0OpMISIOT CBUAETENLCTBO O MOBEpKE MO Gopme nmpriioxenus 1 npukaza MuHnpomropra Poccun ot
02.07.2015 Ne 1815. 3Hax MoBepkH HAHOCHTCS Ha CBUaeTelIbcTBO O noepke YC B BUJE oTTHCKA
NOBEePUTENBHOro KieiMa. CocTaB U METPOJIOTMUECKHE XapaKTePUCTHKHA H3MEPHUTENIHLHBIX KaHAJIOB
NYC npusoast B lpunoxennn k CBUAETENBCTRY O MOBEPKE.

[Ipumeuanne — Kaxaas crpanuna [lpunosxkennss Kk CBUaETELCTBY O MOBEPKE AOKHA OBITH
3aBepeHa MOAMUCKHIO MTOBEPUTEINSI H OTTUCKOM MMOBEPUTEIHLHOTO KileHMa.

9.3 Ilpu NOJOXKHUTENBHBIX pe3ybTaTax NEPBUYHOH MOBEPKH (MOCIE PEMOHTA WM 3aMEHBI
xomnioHeHTOB MYC Ha OAHOTHIIHBIE NOBEPEHHbIE), MPOBEAEHHOH B 0OBEME MPOBEPKH B HaCTH
BHOCUMBIX W3MEHEHHH, 0(OPMIISIOT HOBOE CBUIETEIHCTBO O moBepke MY C U B HOBOM MPHIIOKEHHH
IPONHCHIBAIOT HOBBIM COCTaB H METPOJIOrMYECKHE XapaKTEPUCTHKU HW3MepUTENbHBIX kaHanoB UYC,
cornacio 'OCT MCO/MDK 17025, 6e3 u3MeHeHHs AaThl O4epeHoi noBepku. HoBoe cBHAETENLCTRO
0 NMOBEPKE JOJDKHO COIAEPKaTh CChUIKY HAa OPUTMHAI, KOTOPBIA OHO 3aMEHSET.
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9.4  OtrpunarenbHble pe3yabTaThl NOBEPKH OGOPMISIIOTCS B COOTBETCTBHH C ITPHIIOKEHHEM
2 npukaza Munnpomropra Poccun ot 02.07.2015 Ne 1815. MHsmepurensubie xananst UYC,
TMPOLIEIITHE MOBEPKY C OTPHIIATETBHBIM PE3YILTATOM, HE JIONYCKAIOTCSH K HCIOIb30BAHHIO.

HauansHuK 0T/1€/1a SMeKTPHUYECKAX o
PaMO-TEXHHYECKHX CPEJICTB H3MEpPEHHif ,’/J_,
OBY «KIICM» HD ¥ / A. WU. Tectos
PaspaGoran \ /

HH)KCHCP MO METPOJIOIHH OTAENIA 3JIEKTPO-

PaJIMOTEXHUYECKUX CPEJICTB H3MEPEHHUH > /
®BY «KIICM» HO //‘/y/ :

A. E. Penun




MeTtponoruieckue XapakTepHCTHKH H3MepHTeNbHbIX Kanajos HYC
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IIpuiioxkenue A

(obs3aTENIbHOE)

Tabnuua A.1- MeTponoruueckie XapaKTepUCTHKU W3MepUTeNbHbIX kaHanoB MY C

CHU, sxoasinue B coctas UK UYC

Ocnosuast norpeuHocts UK

D,uanasonv [TapameTpst 1
w3MepeHuit ) peaesnl
Ne | Haumenosanue drsHucckoii HOPMANbHOIO No p Coc. HOMYCKAeMOit
UK UK HYC BEHUHHBL, €11, (TEXHONOTHYECK Haumenosanwue, it CH peectpe ngg‘rwg;;:ﬁgﬁ?ﬁiﬁ%ﬁ:j::;?“ nononHUTeNbHOM | PakTiueckas [[Ipesens 0nycKaeMoii NOrpeirHoCTH
H3MEpeHnii 0r0) pexkitma CH p NOFPEIHOCTH
komrnoHeHTa UK
1 2 3 4 5 6 7 8 10
[TpeoSpasosatent JaBetins
u3MepuTenbibti Sitrans P DS1H 30883-05 y=£0,25 % vy=x0,25 %/10 °C
7MF4433
Maccosbiit
1 |pacxon o1 01032 1/4 | o1 0 10 32 1/u {Moysk BBOAA AHANOTOBBIX CHIHAIOB y=+1,5%
MeperpeToro napa SM 331 Moa.: 6ES7 331 7KF02 0ABO
KOHTPOJIIEpa MPOrpaMMHPYeMOro 15772-11 v=%0,5 % v=%0,7 %
Simatic S7-300 (nanee - Moayns
6ES7 331-7KF02-0ABO)
MaccoBbiii [Tpeobpazosatenb AaBieHUs
pacxon 3MepuTeabHblit Sitrans P DSIII 30883-05 vy=20,25 % y=%0,25 %/10 °C .
2 AT ALHO o1 0 1040 T/u | o1 0 10 40 T4 [7MF4433 y=£1,1%
BOAbE Mouay:s 6ES7 331-7KF02-0ABO 15772-11 y=20,5 % y=£0,7 %
MaccoBbiii [TpeobpazosaTenb napaeHus
pacxon u3MepuTenbHeti Sitrans P DSIHI 30883-05 y=+0,25 % y=x0,25 %/10 °C
3 PRy THpYIOUEH ot 0 10 250 /4 | 0T 0 10 250 T/4 |70 F4433 y=£1,7 %
BOAH Moayns 6ES7 331-7KF02-0AB0 15772-11 v=20,5 % y=+0,7 %
~ _ |[Tpeodpasosatens AapneHus
Yposens pomp p | 0T MIHYC 315 | OTMURYC 3ES \avepurensaiii Sitrans P DSI 30883-05 y=%0,25 % y=£0,25 %/10 °C
4 Gapatasc 7.1 20 315 MM 10315 MM 1TMF4433 v=x0,6 %
’ BOJ.CT. BOJ.CT.
Moayne 6ES7 331-7KF02-0ABO 15772-11 v=£0,5 % v=+0,7 %
~ _ |[peoBpazosatens nasneHnsa
. |Yposers Bombl B OT MUHYC 315 | OT MHHYC 315 lismeputensubiit Sitrans P DSII 30883-05 v=£0,25 % vy=£0,25 %/10 °C
5 sapadate 1.2 10 315 MM 20 315 MM [7IMF4433 y=+0,6 %
BOA.CT. BOA.CT.
Moay:s 6ES7 331-7KF02-0ABO 15772-11 y=+0,5 % vy=+0,7 %
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Jlatunk 1aBieHUsA

- << 18375-08 =+0.25 % -
6 Hasnenue ot 0 10 ?() ot 0 1o ?0 Metpat-33 o y=£0.6 %
rieperpeToro napa Kre/cm Kre/cm -
Moty 6ES7 331-7KF02-0AB0 15772-11 ¥=+0.5% y=20.7 %
Japsenne ITpeobpazosatenb AaBieHus
- d g A . — 50 — 50 o
7 |MTATCIbHONU 01020100 | 01010100 |smepurensinii Sitrans P Z TMF1563 14407-00 y=20.23% y=+0.23 %/10°°C v=0.6 %
BOAbI K KOT1y- Kre/em” Kre/em® :
yruamsatopy Moy 6ES7 331-7KF02-0ABO 1577211 v=£0.5 % y=£0.7%
Paspsokenne [TpeoGpasoBate/ib AaBieHUS
LHPKYHPYIOWHX | 0T Mutyce 100 | 0T munyc 100 [M3MEPUTEAbHbIi Sitrans P DSII 30883-05 y=£0,25 % y=£0.25 %/10 °C
8 . “honc : TMF4433 y=+0.6 %
razos nepei 10 0 MM BOA.CT. |10 0 MM BOA.CT.
KoTIoM Mozyns 6ES7331-7KF02-0AB0 | 15772-11 ¥=£0,5 % ¥=+0,7 %
Paspskenne [IpeoGpasosareiib 1aByieHHs
UMPKYIUDYIOWMX | OT MuHyc 400 | OT munyc 400 [3MEPUTENbHBIN Sitrans P DSIII 30883-05 y=£0.25 % y=x0,25 %/10 °C
9 . o1 [TMF4433 y=£0,6 %
rasos nepei 10 0 MM BOA.CT.|10 0 MM BOZL.CT.
IBIMOCOCOM Monyns 6ES7 331-7KF02-0AB0 | 15772-11 ¥=£0,5 % ¥=£0,7 %
Paspsxenue _ _ lpeodpasoBatens nasieHus
wipkymupysout | 0% MHHYE 315 | 0T MHRYC 315 hsyeputesuii Sitrans P DSIII 30883-05 y=£025 % y=£0.25 %/10 °C \
10 La30B B 20 31,5 Mm 10315 MM [7MF4433 y=0.6 %
Cbo KaMepe BOA.CT. BOI.CT.
piamep Monyns 6ES7 331-7KF02-0AB0 1577211 v=£0,5 % v=0.7 %
A=%3.25 °C ot munyc 40 o 300 °C
A=+4,00 °C ot 300 o 400 °C
A=%4,90 °C o1 400 10 500 °C
[TpeobpasoBatresb A=%585 °C ot 500 10 650 °C A=+3,75 °C ot munyc 40 no 300 °C
TepmoasiekTpHueckuii TXA "Metpat- | 19985-00 |  A=+6,82 °C o1 650 10 700 °C - A=+4.50 °C or 300 10 400 °C
T 200", mon. TXA Metpan-201 A=+7,80 °C ot 700 no 800 °C A=%5,40 °C o1 400 n0 500 °C
emMneparypa 10 20 A=+8,80 °C ot 800 10 900 °C A=£6,35 °C o1 500 10 650 °C
1] [pKyupyoux ot Mlulr(%coc 1o|oT Mlulrz)yococ 1o £=£10,00 °C o1 900 10 1000 °C A=+7,32 °C o1 650 g0 700 °C
L‘(‘)ﬁ" ;"peﬂ A=%10,70 °C ot 1001 10 1100 °C A=8.30 °C ot 700 10 800 °C
0 A=%9,30 °C o1 800 10 900 °C
A=£10,50 °C o1 900 no 1000 °C
Moiy;1s BBOZIA aHANIOFOBBIX CHIHATIOB A4=£11,20 °C ot 1001 no 1100 °C
SM 331 moa.: 6ES7 331 7PF10 0ABO 15772-11 A=£0.5 °C A=£2.] °C
KOHTpOJIJIepa MporpaMmMHupyeMoro
Simatic S7-300
Temneparypa lpcodpasonarens 5 . | A=£2,50 °C o1 Munyc 40 10 360 °C
KOKCa B oT Munyc 40 10|oT Mutyc 40 j10 [TEPMOIICKTPHUCCKHH KAOE/BHBIH 36765-09 |7~ 5.0} o - A=%6,98 °C o1 munyc 40 10 360 °C
12 KTXK KTXK A=%(0,7+0,005-t) °C cBsie 360 3
PA3rPY304HOM 600 °C 600 °C XK, mon. KTXK 01.08 A=+(7,68+0,005-1) °C casiwe 360 °C
pykase Moxy:s 6ES7 331-7KF02-0ABO 15772-11 v=0,7 % v=£1.1%
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[Tpeobpazosareib
TEPMOVIEKTPHUECKHIT Kabe1bHbli 23411-12 A=+2 50 °C ot munyc 40 a0 360 °C 3 o .
13 Temnepatypa OT MuHYC 40 10{0T MHHYC 40 IOKTX-K. A=£(0.7+0.005-1) °C cabiiue 360 A=+6,98 °C ot munyc 40 no 360 °C
neperpeToro fnapa 600 °C 600 °C ‘ _ A=%(7,68+0,005-t) °C cBbne 360 °C
moia. TXK-K. 106
Moayas 6ES7 331-7KF02-0AB0O 15772-11 y=£0,7 % y=£1.1 %
Tepmonpeodpazosarelb _ o
R < 7964-80 A=+(0,6+0011) °C -
14 |TEMICPATYPAB | 10 100 °C | o7 0 510 100 °C [conpoTHeetis TCM-0879 (50M) A=(1,1+0.01°1) °C
uikagy PLC
Moayas 6ES7 331-7KF02-0ABO 15772-11 y=£0,5 % y==x0.7 %
Temneparypa [peoGpazosatesib
OAUIUIHHKOB Tepmodnextpuuecknit TXK "Merpan- | 19984-00 A=£325°C -
15 |ocHoBHOTO o1 0 10 100 °C | 07 0 10 100 °C 190 mon, TXK Metpan-202 A=+395 °C
Z1bIMOCOCA OT
Koneca Monyb 6ES7 331-7KF02-0ABO | 15772-11 y=+0,7 % v=+1.1 %
Temneparypa [peoOpasosarenb
MOAUIUIHAKOB repmodiektpuueckuit TXK "Metpan- | 19984-00 A=£325°C -
16 |ocHoBHOrO ot 0 10 100 °C o1 0 10 100 °C 00" mon. TXK Merpan-202 A=£395°C
NBIMOCOCA OT
nonymy b Moaysb 6ES7 331-7KF02-0AB0 15772-11 v=£0,7 % y=£1.1%
[pumeuanus:

1 A - aGcomoTHas NOrPEIHOCTD; Y- MPUBEICHHAS MOTPELIHOCTh K BEPXHEMY 3HAUCHHIO ANANa30Ha H3MEPEHHUIL:
2 1pH 3aMeHe H3MEPHTENLHBIX KOMIOHEHTOB Ha OAHOTHIHbIE, coocTBeHHIKOM HYC nomkeH 6biTb 0QopMITeH akT 00 H3MEHEHUAX, BHeceHHbIX B UYC, ABAAIOWMKIACA HEOTREMNEMON 4acThio onucanus Tuna HYC ans
['ocpeectpa cpeacTs H3MEPEHHUI:
3 1OMycKaeTCA PUMEHEHHE U3MEPHTENBHBIX Peodpa3oBaTeeii aHATOTHYHbBIX THITOB, BHECEHHBIX B [ocpeectp PM ¢ aHANOrMYHBIMH TEXHUUECKHMU H METPONIOTHUECKHMHI XapaKTEPHCTHKAM .
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Ipuiaoxkenue b
(o0s13aTesIbHOE)

Oobpasen ogopmiieHUs IPOTOKOJIA IOBEPKHU

ITPOTOKOJI IOBEPKH

No 0T« » 20 r.

CpencrBo u3mepenuit (CH)

11aUMMEHOBAHHUE, TUN

3aBOJICKOH HOMEP (HOMEPA)
MpUHAATeKAIIEee

HaNMEHOBAHHE FOPHUINYECKOTO ((PU3HUECKOT0) NHua
MMOBCPCHO B COOTBCTCTBHUH C

11aMMEHOBAHHE W HOMEp IOKYMEHTA Ha METOIIMKY [1OBEPKH
C IPpUMCHCHHUEM DTAJIOHOB!

HAWMEHOBAHHE, 3aBOJACKON HOMCEP, pa3pai, Kjaacc WK NOrpeuiHOCTL

MPH CIEAYIOMNX 3HAYCHUSX BIHUSIOUIMX (PaKTOPOB:

— TEMIEpPaTypa OKPYKarolEero Bo3ayxa °C;

— aTMoC(epHOE JaBIeHHE klla.;
— OTHOCHTEJIbHAS BIAXKHOCTh %o

— HanpsHKEHUE TUTAHMS B;

— 4acToTa ['m.

Pe3yjbTaThbl oniepanuii NOBEpKH:
1 PaccMoTpeHne TOKyMEHTaUKH
2 BHEIIHUH 0CMOTP
3 ITpoBepka CONPOTUBIIEHUS 3ALIUTHOTO 3a3€MIIEHU S
4 [IpoBepka ycinoBHi FKcmryaranuu komnoHeHTo MY C
5 OnpobGoBanue
6 [1poBepka naeHTH(UKAIUOHHBIX AaHHBIX [10
7 Ipoepka 3aumThl [10 0T HECAaHKIIMOHMPOBAHHOI O AOCTYIA

8 Onpegenenue NOrpelIHOCTH CUHXPOHU3AIMH U M3MEPEHHI BPEMEHH

9 [IpoBepka METPOJIOrHYECKUX XapaKTEPUCTHK U3MEPUTENBHBIX Kananos MY C

PesyibraTthl  TPOBEPKH  METPOJIOTHYECKMX  XaPaKTEPUCTHK  H3MEPUTENILHBIX — KaHAJIOB
npeacTaBiensl B Tabnuie no hopme Tabaunsl A.1 npunoxenns A nacrosmed MII

3akmouerane CU (He) COOTBETCTBYET METPOJIOTHYECKHM TpeOOBAHUIM

[ToBeputens

HOONUCH HHHALHAIDI, (])aMMﬂMﬂ

UyC
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IIpunoxkenne B
(cipaBo4HoOe)

l'[epequb CCbL/IOYHBIX HOPMATHUBHBIX [OKYMEHTOB

['OCT 8.508-84 T'CHU. MeTposoruueckue XapakTEPUCTUKH CPEACTB  HU3MEPEHUH H
TOYHOCTHBIE XapakTepUCTHKH cpecTB apToMaruiauuu ['CIT. Ob1me MeTo /bl OUEHKH U KOHTPOJIS

['OCT 18404.0-78 Kabenn ynpasienus. OOLIHMe TEXHUUECKHUE YCIIOBHUS

['OCT 26411-85 Kabenu koHTposibHbIe. OOLIKE TEXHUUECKUE YCIIOBUS

['OCT P M3K 870-5-1-95 VYcrpoiictBa u cuctembl TeneMmexaHuku. Hacte 5. IIpoToxossl
nepefaun. Pazaen 1. @opmarsl nepeiaBaeMbIxX KaapoB

PMI 62-2003 T CH. Ob6ecneuenne >PHEKTHUBHOCTH M3MEPEHHM TNpH  yNpaBJICHUH
TEXHOJOTMUECKUMHU mpoueccamu. OIEHUBAHWE MOTPELIHOCTH HM3MEPEHHUH NpH  OrpaHUUCHHOH
MCXOHOU UHpOpMaLUU

[TP 50.2.006-94 I'CH. [Topsimok npoBeeHUsI TOBEPKU CPEACTB U3MEPEHHUI

MU 2439-97TCH.  MeTposioruyeckue  XapakTepUCTUKH  W3MEPUTEIbHBIX  CHCTEM.
Homenxnatypa. [IpuHumMnel periaMeHTalnu, OnpeaesieHnss 1 KOHTPOJIs

['OCT 2.601-2006 ECKJ/I. DkcryataiiuOHHBIE JOKYMEHTbI

['OCT 2.610-2006 ECK/I. IIpaBuia BBINOJIHEHHUS IKCIUTYATALLUOHHBIX IOKYMEHTOB

['OCT 8.417-2002 I'CH. Enunnusl BeIMUUH

[OCT 6651-2009 I'CH. TepmonpeoOpa3oBareian CONPOTUBIEHHUS M3 IUIATHHbI, MEIU H
uukess. O0ume TexHuueckue TpeboBaHUsl U METO bl UCTIBITAHHHA

['OCT 8.009-84 TI'CH. Hopmupyemble METPOJOrMYECKUE XapaKTEPUCTHKH  CPE/CTB
U3MEpEeHUH

['OCT P 8.596-2002 T'CH. Mertposiorudeckoe obecrnedeHUe HM3MEPHUTEIbHBIX CHCTEM.
OcHOBHbIE [10JIOKEHUS

["OCT P 8.654-2015 I'CH. TpeboBaHusi k mporpaMMHOMY 0O€CTIeUEeHHIO CPEACTB U3MEPEHHUH.
OCHOBHBIE MOJIOKEHUS

PMI" 29-99 I'CH. Metponorus. OCHOBHbIE TEPMUHBL U ONIpEEICHUS

PMI 51-2002 T'CH. JIokyMEeHTbI Ha METOJIHKH TMOBEPKHU CpeACTB H3MepeHHH. OCHOBHBIE
MOJIOMEH U5l

PMI" 74-2004 T'CH. MeToasl oONpeAeieHUs MEXKIMOBEPOUHBIX H MEXKaIHOPOBOUHBIX
MUHTEPBAJIOB CPEJICTB U3MEPEHUI

MU 2440-97 'CU. MeTobl SKCTEPUMEHTAIBLHOTO OIIPENEIEHUsST U KOHTPOJISE XapaKTEPUCTHUK
MOrPELIHOCTH U3MEPUTEIILHBIX KAHAJIOB U3MEPUTEIIBHBIX CHCTEM U U3MEPHUTEIIbHBIX KOMIIJIEKCOB

P 50.2.077-2014 I'COEW. HcnbiTanusi cpeACTB M3MEPEHUN B LEJSIX YTBEPXKICHHs THMA.
[TpoBepka 3alMTHI IPOrPAMMHOTr0 0becreyeH sl

MU 3290-2010 T'CHU. Pexomenmanuss no mNOATOTOBKE, O(GOPMIIEHHIO W PACCMOTPEHHIO
MaTEepHAJIOB UCTIBITAHUHI CPE/ICTB U3MEPEHUH B LEJISIX YTBEPIKACHUS TUIA

[OCT P 8.736-2011 I'CHM Metoasl 006paboTKH pe3ynbTaToB H3MepeHHH. (OCHOBHbIE
MOJIOKEHHS
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JTucm pezucmpayuu usmenenuil

Howmepa niucros

Homep |Homep Bceero Jlata OUO INoanwce
W3MeHe- | M3BellleHns | M3ME- | 3aMEHEH- | HOBBIX | aHHY/IU- | nucToB | w3mene- | OTBETCT-
HHS 06 w3mene- | HEHHBIX | HbIX POBaHHBIX | (nocne HHS BEHHOIO 3a
HH1K 13mMeHe- BHeCEeHHe
HHs) W3MEHeHHUs
| 2 3 4 5 6 7 8 9 10




