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Beenenue
HacTosmas Metonuka mosepku (MII) ycranaBmmBact IIOPSA/IOK, METOJIBI B CpelICTBA IIPOBEICHUSA
IepBUYHON ¥ IEPHOINIECKOH TOBCPOK CHCTEMBI H3MEPUTENBHOH CU-KC (manee - IC) cTeHNA UCIIBI-
raTepHOro Ne 5, mpeiHa3HA9E€HHOTO I TPOBEACHIS ACIIBITAHKH KaMep CrOPaHus W3 IeIHH «99», «96»,
«117C», «117» u ux MomudEKaryil Ha IPEAIPUATAL OAO «YhEMCKOE MAITHHOCTPOUTETIBHOE IPOH3-

BOJICTBEHHOE O0BEIMHCHUEY, T. Ya. _
TexHUIECKAE W METPOIOTHYECKHE XapaKTCPUCTHKA M3MEPUTEIIBHBIX KaHAIOB (MK) UC mpusene-

HpI B TaOHIe 1 IpHIoKenus A.
MII paszpaboTana B COOTBETCTBHU C tpebopanmsvu: [OCT 8.009, TOCT 8.207, ITP 50.2.006-94,

MU 2083-90, PMI" 51-2002.

JC mpencTaBisieTCa Ha MOBEPKY CO CCAYIOMMMH KOMILIEKTaMH TEXHHUECKOM TOKYMEHTAlMHU.
dopMyTIAPOM, PYKOBOJACTBOM IO IKCILTyaTaltuH, METOUKON ITOBEPKH.

UC BximroyaeT B ce0s M3MEPHUTEIBHBIC KaHAJIbI (VIK):

- JABJICHMS W CHJIBI IIOCTOSIHHOTO TOKA, COOTBETCTBYIOIIEH 3HAYCHUAM JABJICHUA,

- TeMmIeparypsl ¢ TEPMOMETPAMHU CONPOTUBICHIA 1 COIPOTHBIICHHS IOCTOSIHHOMY TOKY, COOTBET-
CTBYIOIIETO 3HAUECHUSIM TEMIIEPATYPEL;

- TeMIEpaTyphl C TEPMOIIEKTPAICCKIMH npeobpasoBaTeaMu XA, XK 1 HanpspKeHHs MOCTOSH-
HOTO TOKa, COOTBETCTBYIOIIETO 3HAUCHHUAM TEMIICPATYPEL

- pacxoja TOIUIABA.

Tlosepxa VK VIC moipkHa IPOBO/UTECA OIHUM 13 CIIEMYIONHX CIIOCOO0B:

- KOMWIEKMHBIM C OIEHKOM MCTPOJIOTHHICCKUX XapaKTepHCTI/IKI) (MX) o pesysbraTaMm CKBO3HOH
rpaxyupoBku IK (KOMIUIEKTHBIH 1);

- xommiexmuuim ¢ onerxoi MX MK mo MX 271eMEHTOB UK (KOMIUICKTHBIA 2);

O6GpaboTKa pe3yIbTaToB MOBEPKU UK moipkHa IPOBOIUTECA:

- B coorercTeuu ¢ ITOCT 8.207 npu npamerx A3MEPCHUAX,

- g cootsercTBuu ¢ MU 2083-90 npu koceennblx ASMEPECHAIX.

[TeproAUYHOCTD IIOBEPKH WC- oguH pa3 B TOM.
MeTpOoOTHIECKHAE XapaKTEPUCTHKU MK WC, moyieKalye OUPEEICHIIO IPA ITPOBEICHHH 110~
BepKH TIPE/ICTABICHE! B Ta0IHIIE 1.

Ta6yuna 1
Haumenosanue MempoLo2uiecKot XapaxmepucmuKu Venoenoe obosnadenue
1 XapakTepUCTUKH, IIPeIHA3HAYCHHBIC /LS ONPEACIICHIA Pe-
3yNBTATOB H3MEPEHHUIL: [IOJIMHOM CTeIeH: N <4
1.1 MamuBuyansEas QyHKIHA TpeoOpa3oBaHis x={(y)= agtart...any s
KyCOYHO-THHEHHAsA QYHKIM
X=XxQsti(Y-Yo)
1.2 Llena eHUIBI HAMMCHBIIETO pasps/ia Koma ATl qst

2 XapaKTepUCTUKA [IOrPEITHOCTEN:
2.1 XapaKTepHUCTUKA OCHOBHOM IOIPEITHOCTH Ha KaXIOH K-roit
KOHTPOJIBHOM TOUKE:!

2.1.1 HeuckirroueHHasd CHCTeMaTHYCCKas COCTaBILrOIAd abco- Z
JIFOTHOM ITOI'PEIIHOCTH ek
2.1.2 CpenHee KBaJpaTUIECKOE OTKJIOHEHIE ciTydaifHOM CO- o [A ]
CTABISIONIEH a0COFOTHOH MOTPEITHOCTH o
2.1.3 AGCOIIOTHOE 3HAUCHUE BapHalluy ['_7
2.1.4 Crydaifsas cOCTaBILTOMAs a0COMOTHOH NOrPeITHOCTH U
A
2.1.6 A6comoTHasg NOrpeiHOCTh on

X

2.1.7 TIpuBeneHHAs IOTPEITHOCTH K BIIL

) MX UK - nHmBuIyanbHas QyHKIMA Mpeo0pa3oBanus 1 IOrpeliHoCTH UK

3




1 HopmaTuBHbI€ CCHUIKH

- TIP 50.2.006-94 I'CY [lopsaok IPOBE/CHAL IIOBEPKHU CPEACTB A3MEPCHUN:

-TOCT 8.009-84 I'C/. HopMupyeMble METPOJIOTHICCKIC XapaKTepPHUCTHKU CPEICTB U3MEPEHNUH,

-TOCT 8.207-2001 I'CU. TIpsiMbre H3MCPCHHUA € MHOTOKPaTHEIMH HAOIONEHHUAMH. Merozp! 00-
pabOTKH Pe3yIbTaTOB HabmoneHni. OCHOBHBIC ITOJIOYKCHUA.

- MU 2083-90 I'CH M3mepeHns KOCBCHHBIC. Omnpenenenne pe3yabTaToB HA3MEPEHHUH M OIICHUBA-
HYe UX IOTPEITHOCTEH;

- MM 187-86 TCH CpenctBa H3MEPEHHH. KpuTtepuy TOCTOBEPHOCTH U IapaMETPhL METOJUK IT0-
BEPKHU;

_ MU 188-86 TCUA Cpenctsa U3MepeHUH. Y CTAHOBICHHC 3HAUCHUM [MapaMeTpOB METOMHMK II0-
BEPKU;

_TOCT P 8.625 - 2006 TepMomeTpsl CONPOTUBIICHUS U3 ILIATHHBI, Mmemu 1 Hukens. OOmwme
TexHHUecKue TpeOOBaHMs 1 METO/IBI UCIIBITAHUH;

_TOCT P 8.624 - 2006 TepMOMETpEI CONPOTUBICHMS U3 TLIATHHBL, MC/H ¥ HuKeas. MeToauka
IIOBEPKH,

_ TOCT P 8.585-2001 'COEU Tepmonapsl. HoMHHAIBHEIC CTATHICCKHAC XapaKTEPUCTHKH TIpe-
00pa3oBaHus;

- TOCT 8.338-2002 I'CH IIpeoGpazoBaTeiyt TEPMOSJICKTPHICCKHAC. MeToKa OBEPKH;

- PMT 51-2002 I'CH. JIoKyMeHTHI Ha METOJJKH TIOBEPKH CPEACTE HU3MEpPEHUHN.



2 O6o3HaYEHAS U COKPAIICHH
MII — meToauKa MOBEPKH;
KJI — KOHCTPYKTOPCKas TOKyMCHTAIMA,
UK — n3MepuTEIbHEIN KaHall,
NC — m3MepuTeNnbHas CHCTEMA,
III] — mepBUYHbLA IpeoOpasoBaTeb;
ALII — ananoro-nupoBoH npeoOpa3oBaTeiib,
MBK - I/I3MepI/ITeJH>Ho-quncnmenbﬂmﬁ KOMILIEKC;
JIMIT — muHaMOMeTpHIeCKasd mwiathopMa,
PD — pabouuit STAIOH;
TIIP ( TJP) — TypOMHHBILH npeoGpa3oBaTellb PacXozia KUIKOCTH;
HCII — HeMCKITIOYCHHAS CHCTEMATHICeCKas TIOTPEIHOCTE;
CKO - cpenHee KBaJpaTHIeCKOe OTKIOHCHUS;

HCXII — HOMAHAIBHAS CTAaTHIECKAs XapaKTepHCTHKA rpeoOpa3oBaHus;
MX — METpOJIOTHHYECKHE XapaKTEPUCTUKH,

BIl — BepxHUM Ipeaci M3MEpPEHUH;

H3 — HOpMUPOBAaHHOE 3HAYCHUE;

SCMPBO01 — yCcTpOHCTBO CONPSIKEHU,

SCM5B34 - 01, SCM5B34 - 03, SCM5B36, SCM5B36 — 01, SCM5B37K - 01,
SCMS5B30 - 01, SCM5B30 - 02, SCMS5B45- 01 - Moxynu HOpMaTA3AIlNH,
PCL - 816, PCI-1713 - aganoro-1u@poBsie IpeodpasoBaTeIH;

IPC — 622 — DpOMBIIIIEHHBIH KOMITBIOTEP.



3 Onepanuu MOBEPKH

3.1 Tlpu npoBEACHHH NEPBUYHON U HEepPUOIMIECKOH IIOBEPOK UK [omKHBI BBIIOJHATECH OICPa-
LMK, yKa3aHHbIE B TAOJHIIE 2.

Tabnuna 2
HaumeHoBaHHE OICpaIiiy Homep [IpoBeeHAE OTICPAIINY npnﬂ
myskra MIT | mepBrYHOK epruoauyIe-

noBepke (TO- | CKO¥ MOBEPKE
clie PEMOHTA)

1 Baenmuuii 0CMOTP 8.1 na na

2 3arpy3Ka KOMILIOTEPHOH MPOrpaMMBL 8.2 na na

3 OmnpoboBaHue 8.3 na na

4 TIpoBeleHUE MOBEPKH 8.4 Ia Ia

5 Ompenenenue WHIABUIyATbHOR  (QYHKIUH 9.2 za a

npeoOpa3oBaHUs

6 OmnpezeeHne IOrpeHOCTeH UK 9 Ia Ja
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4 CpencTBa MOBEPKH

4.1 Tlpu npoBEICHUN IIOBEPKH ACTIONB3YIOTCS pabodvue STAIOHB] K BCIIOMOTaTeNIbHBIC CPENCTBA
HOBEPKH, IPUBEIICHHBIC B tabmre 3.
TaGmuna 3

FJOMep nynx- | Haumenosanue u mun (ycnognoe 0603Ha4enue) 0OCHOBHO20 Ul SCHOMOZCZmeIlﬂ
ma MemoOuUKU | Ho20 cpeocmea NnosepPKu; o6osnauenue HOPMAMUEHO20 OOKYMEHMa, peclamMen-
nogepKu mupyloue20 mexHu4ecKue mpebosanus, u (uiu) memponocutieckue u OCHOBHbIE
XAPaKmepucmuKu cpedcmea nosepKu

KanubpaTop JaBICHUA DPI 610: quana3oH BOCIPOU3BEACHUA HABICHHA OT MHU-
uyc 0,1 mo 0,2 MIla, mpeneist IOILyCKaeMOM OTHOCHUTENILHON IOIPEIITHOCTH
+ 0,025 %)

8.4.3 MagsoMeTp Ipy30IIOPIITHEBOH MII-6; nuama3oH BOCIPOM3BE/CHUA [aBICHUA OT
0 no 0,6 Mlla, mpeaesl JIOITyCKAEMO# OTHOCHTENIbHOH MOTrPEIIHOCTH +0,05 %

8.4.3

8.4.3, 8.4.4, | Kamubparop MHOTO(YHKIIHOHATBHBIH TRX-IIR; numama3oH BOCIPOH3BECIACHUA
8.4.5 conpoTusierns ot 0 10 400 Om, mpeenbl TOIyCKaeMOoH OTHOCHTEJIBHOH II0-
rpermaocty £ (0,005 % ot nokazanmii +0,02 % OT AuamnasoHa), [MaNa’oH BOC-
IpOU3BEICHHS HANPSDKEHHA MOCTOAHHOTO toka ot mMuHyc 10 mo 100 MB, mpee-
7Bl IOIyCKaeMoi otrocuTensHoit morpemsocta = (0,01 % OT IOKa3zaHuh +
+ 0,005 % OT JMara3oHa), JUana3oH BOCIPOU3BE/ICHIA CHJIBI IIOCTOSIHHOTO TOKa
ot 0 710 24 MA, TIpeZesI JIOyCKaeMoM otHOcHTenpHOM morpemuocty = (0,01 %
oT mokasanuit + 0,02 % OT AMana3oHa)
8.4.4,84.5 Kanu6parop TemMrepaTypsbl FLUKE cepuu 500, Mozenb 518: nuamnasoH BOCIPO-
M3BEICHAS TEMIIEpaTypsl oT Mumyc 30 10 670 °C, mpeiensl IOy CKaeMoK abco-
jorHO# TorpemsocTd + 0,25 °C
8.4.5 KanuGpaTtop TemIeparypbl statoHHbi KT-1100: nuama3oH BOCIHPOHU3BEACHHA
temmeparypst oT 300 1o 1100 °C, mpenenbl HOIyCKAaeMOH aOCOJIIOTHOM  ITO-
rpermHocTH + 1,5 °C
8.4.6 I'eHepaToOp CHUTHAIOB HI3KOYACTOTHBIA mperu3uonHbri 13-110: nuamason BOC-
IPOU3BEACHHUS JACTOTEI OT 0,01 I'g o 10 MI', mpeaensl JIOIyCKaeMO# OTHOCH-
TeJILHOM [IOrPEITHOCTH BOCIPOU3BE/ICHHAA + 5.10° %

BcnomozameibHvle CpeOCmea no6ePKU

8.43-8.4.6 BapomeTp paboumii CeTeBOK BPC-1M-3: nuama3oH H3MepeHME abCOTIOTHOTrO
nasienns ot 5 1o 1100 rlla, mpenenst JOIycKaeMO# abCONMOTHOM IO PEIIHOCTH
+ 0,33 rlla

8.43-84.6 VI3MepuTeNb BIAKHOCTA ¥ TEMIICPaTyPhI VIBTM-7: nuamna3od U3MEpEHHH BIIaX-

pocta ot 10 1o 98 %, mpeers! JOITyCKaeMOo# aOCOJTIOTHOM ITOTPEIIHOCTH U3ME-
peHuit BiaxxHocTH + 2,0 % IMAANa30H H3MEPEHHH TEMIIEPaTypPhl OT MUHYC 20 mo
60 °C, TIpezessl A0IyCKaeMoi aGCOMIOTHOMN TOTPEITHOCTH H3MEPEHUH TeMIiepa-
Typsl + 1 °C B smanasonax ot musyc 20 10 0 °C, ot 40 no 60 °C, mpenensl J0-
IIycKaeMo} abCONMOTHOH MOrpEIIHOCTH M3MEpEHUH TeMIEpaTyphl + 0,5 °C B
L marasone ot 0 o 40 °C

4.2 Tlpu TpOBENCHHY MOBEPKH JOIYCKACTCA IPUMEHATE IpyTHE CPENCTBA U3MEPCHUH, YIOBIIC-
TBOPSIIOTIHE [0 TOYHOCTH U IUATIa30Hy H3MEPEHHA TpeGOBaHMSIM HACTOSAMEH METOAUKH.

4.3 Tlpu ToBepKe JOJDKHBI HCIIONB30BATECA CPEACTEE, srecennble B I'ocpeectp CH.

4.4 Vicmonp3yemble I MOBEPKE CPE/CTBA H3MepeHuil JOJDKHBI ObITh IOBEPCHBL ¥ UMETE JIEUCT-
BYIOIIHE CBUJIETENHCTBA O TIOBEPKE.

4.5 BcroMoraTenbHble CpeficTBa MOBEPKH  OJDKHEL 6BITH IIOBEPEHBI ¥ KIMETD JCHCTBYIOMIHAC CBU-
NIETENHCTRA O IIOBEPKE.

4.6 Tlepen MpOBEACHHEM IIOBEPKH CPEICTBA IIOBEPKH JIOJDKHBI HAXOJUTHCA B MOMEIICHUH C yC-
JIOBHSIME OKPYKAIOIIEH CPEBI, YKa3aHHBIMH B PA3ZICIC 4 HacTOAIIEH METOIMKY, HE MeHee 12 4acoB.
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5 Tpebosanusi 6e30MaCHOCTH

5.1 Tlpu moAroToBKE ¥ IPOBCACHHN nosepku VIC HOMKHBI OBITH IPOBEICHEI MEPOIPHATHS 110
oGecrieuenuio TpeboBanuil 10 6e30MacHOCTH (371eKTPOOE30TIacHOCTb, 10Kapo0e30IacHOCTE H ap.), a
TaKKe K 3a3eMIEHHIO, MCETaJUIM3aluy M SNEKTPHUECKON H30JLIIUH, yCTaHOBJICHHDBIC I'OCT PB
20.39.309 Wiy B TEXHHUECKOW NOKyMCHTallUH (T/) ma cren Ne 5 1exa Ne 7 B OAO «Ydumckoe Ma-
[IMHOCTPOHUTEIFHOE NPOU3BOJCTBEHHOC obbenuHeRuey, I. Y ha.

5.2 TIpu mpoBEJEHAH [IOBEPOTHEIX paGoT HeoOXOUMO cobmogars TPeOOBaHM

TOCT 12.1.019-79, TOCT 12.1.030-81, TOCT 12.3.019-80, TOCT 22261-94 1 pyKOBOACTBOBATE-
cs: «IIpaBuIaMy TEXHAYECKOH SKCILTyaTallkK 3TEKTPOYCTAHOBOK MOTPeOHTENeH», BBEICHHbIMA IpUKa-
3oM Munsuepro PO or 13.01.2003 1., 1 «MeKOTpACIIEBBIMH TIPABAJIAMH T10 OXPaHE TPy/d (mpaBHIIAMH
6e30MaCHOCTH) TPH IKCILTYaTalllH JIEKTPOYCTAHOBOKY [IOT P M-016-2001, PIT 153-34.0-03.150-00,
YTBEpYACHHBIMI MIHHCTEPCTBOM suepretuky 27.12.2000 1. 1 MUHHCTEPCTBOM TpyZia ¥ CONUaIbHOT0
passutusi PO 05.01.2001 r.

5.3 [Ipy HOATOTOBKE M IPOBEJICHUH aTTECTAlHH cliefyeT cobIoIaTh TpeOOBanUs 0€e30MacHOCTH U
[IPOM3BOJICTBEHHOMN CaHUTAPHH, yCTAHOBJICHHDIC B TJ1 ma crern Ne 5 U cpencTsa U3MEPEHUH.

5.4 K paboTe 1o BBIIOTHCHUIO IIOBEPKHU JOIIyCKAIOTCA JIHLA, IpoLIeIye aTTECTAHIO 110 TEXHUKE
0e30IacHOCTH H HpOMI:HIIJIGHHOﬁ CaHWTapUy, O3HAKOMIICHHBIC C SKCIIIyaTalliOHHON IIOKyMEHTaIlI/ICﬁ
ma ctern Ne 5, ¢ HMHCTPYKIUEH 110 SKCILTyaTalluH 3IIeKTpo0OOpyAOBaHH: CTCHAA H © HacTOMIIEel MeTo-
JTAKOM;

5.5 PaGoTHI 110 BHIIOTHEHHIO oBepKH VIC JIOTDKHEL IPOBOAMTCA 10 COTJIACOBAHMIO C JIMIIaMH, OT-
BeTCTBEHHBIMH 3a SKCIITyaTamio cTerma Ne 5.



6 YcioBusi NOBEPKH

6.1 VCIoBHs OKPYYKAIOIIEH CPEI B MCIIBITATCIBHOM foxce:

- TemmepaTypa Bo3yxa, °C 02 T e 5 10 30 (ot 278 1o 303);

- OTHOCHTEIHHAS BIAKHOCTD BOBIYXA, Y0 wvvureeseseussrmmsssssssssssmrsnsssssons o ge Goee 90;

- arMoc(epHOe JaBJICHAC, MM PT.CT. (KITR) covnvnvnnenneniennennnes ot 720 mo 800 (oT 96 o 106,7).
Y CIOBHS OKPYIKAroIeH Cpe/ibl B [TOMCIICHIH ITyJIETOBOM:

- TemmepaTypa Bo3ayxa, °C (K) onsssmss psppmmmmnnis SR — 20 + 5 (ot 288 110 298);
- OTHOCHTEIbHAS BIIAXXHOCTH BO3yXa , U OPP PP PRSP SIS I LA 65+ 15;
- atMoc(epHOe AaBJICHUE, MM PT.CT. (KITR) «oovenenenenninnneee ot 720 1o 800 (oT 96 mo 106,7).
[TuTaHye MEKTPOHHBIX IIPHOOPOB U OBM:

- HaNpSDKEHHE IATAFOIIEH CETH, B .rvvneviiriiniii i 2204223

- ACTOTA ITHTAOIIEN CETH, LIl ...ueerrerruruunnassssrnsmnnss e sttt 50+1

[Ipumeuanye - TIpu IPOBEICHNHN HOBEPOTHEIX paGoT YCIOBHs OKPYXKAIOIIEH CPEbl CPEACTE 1o-

BepKH (pab0YHX STAJOHOB) JOJDKHE COOTBETCTBOBATH TPeOOBAHMAM, yKa3aHHBIM B HX
TI0 DKCILTyaTalluH.

pYKOBO)ICTBaX



7 TMoaroroBKa K NOBEPKE

7.1 TIpu IOATOTOBKE K IIOBEPKE IPOBECTH ciemyrone paboThl:

- TPOBEPHUTH KOMILIEKTHOCTD SKCILTyaTalAOHHON JOKyMEHTAIMH nGC;

- HPOBEPUTH HAIMYHUE MOBEPOHHBIX KJeiiM, a TaKKe CBHJETENBCTB O IOBCPKE Ha STAJIOHHBIE U
BCIIOMOTATENBHBIE CPENCTBA IIOBCPKH;

- IOJITOTOBHTH K paboTe Bce MPUOOPEI 1 annapaTypy COIJIACHO PYKOBOJICTBY IO MIX 3KCILTYaTallHM;

- coOpaTh CXEMBI ITOBEPKH MK B COOTBETCTBUH C OJIOK-CXeMaMH, IPUBCACHHBIMH B pasznene 8 Me-
oKy oepku 279.01.62.000.00 MII, ¥ IPOBEPHUTH IENOCTHOCTD JIIEKTPHICCKUX Henei;

- obOecIeunTh OIIEPaTUBHYIO CB43b oIleparopa y MOHHUTOpa C OIIeparopom, 3a1arolM KOHTPOJIb-
HbIE 3HAYCHUS 3TAIOHHBIX CUTHAJIOB Ha BXOJIC I/IK,

 BKJTIOYATH BCHTHJISIUIO H OCBEIICHHE B HCIBITATENBHBIX MOMCTIEHHUSX;
- BKJIIOYATH IATAHUE U3MEPUTEIIBHBIX npeoGpa3oBaTesied i annapaTypal UGC;
- CO3/1aTh, IPOKOHTPOJIAPOBATD H 3aIHCaTh B IPOTOKOJ OBCPKH YCIIOBHS IPOBEIEHUS TOBEPKH.

8 IlpoBegenue MOBEPKH

8.1 BuewHuti o0cCMOmMp

8.1.1 IIpu BHEIIHEM OCMOTPE YCTaHOBUTE COOTBETCTBHC VC ciemyronmM TpeOOBaHUAM:

- xoMIUIeKTHOCTH MIC HOIDKHA COOTBETCTBOBATH HOPMYJIAPY Ha nuc;

- mapkuposka VIC ojpkHa COOTBETCTBOBATH TpeGOBaHHSAM SKCILTyaTalHOHHOH IOKYMCHTAIIHH,

- HaJW4¥e ¥ COXPAHHOCTB IIOMO (COTJIacHO cOOPOUHBIM YePTEKaAM);

- W3MepHUTENbHBIE CPEJICTBA, BXOIIHC B VIC, He NOJHKHBL HMETh BHEITHUX [OBPEXKICHHUH, KOTO-
pble MOTYT BIHATE Ha paboTy VIC, [p¥ 5TOM JIOJDKHO GBITH 0GECICICHO HAJGKHOS KPEIUICHAC COENIMHU-
TeNell ¥ Pa3bEMOB, OTCYTCTBUE HApyLICHHH SKPaHHPOBKH Kabeneil ¥ KaueCTBEHHOE 3a3CMIICHHUE.

8.1.2 Pe3ysbTaThl BHELIHEIO OCMOTPA CYMTATh HONOKHTEBHBMHU, €CJIM BBIIIOJIHSFOTCS BBIIICTIPH-
BeJICHHBIE TPeOOBAHKA.

8.2 3azpyska KOMNbIOMEPHOU NPOPaAMMbL

KOMILIEKTHAS ¥ TO3JICMEHTHAS IIOBEPKA H3MEPHUTEJIBHBIX KAHAIOB (UK) ocymecTsseTcs 3anadeit
«MeTponorusy, paboTaomen B nporpammeoi cpene VC, paspaGoranso# B OC QNX - 4. Jlns 3amycka
IPOrPaMMBbI BEIIOJHUTE CIIEAYFOIHC Mari:

8.2.1 Bxirounts MC.

822 BOWTH B MEHIO 3aJ1ad U BHIOPATh 337124y «MeTposorusy.

8.2.3 3amaya UMEET MaHEeIb MEHIO, U3 KOTOPOTO HYXHO BEIOpats Tun uccaexyemoro VK. IIpu BEI-
Gope THIa OTKPHIBACTCA CIIMCOK BCEX M3MEPSCMBIX MapamMeTpoB JIAHHOTO THIIA.

- BEIOpATh HYXXHBIH IapamMeTp U3 CIUCKa;

- B BBIIAAOMEM CIIHCKE PEXKHMOB pabOThl BEIOpATh THII IPOU3BOAUMOM paboTsL;

- B BHINAJAIONIEM CIIMCKE ONEpAIMi BRIOpATh THII ONEPAllKy — U3MEPCHI, py4HOHU BBOJ, 00pa-
0OTKa,

_ [ocie BBIGOpA ONEPAluH MOSBIAETCS OKHO «BBOA ycioBumii». B 5TOM OKHE yCTaHABIMBAIOTCA:
YUCII0 TPAAyHPOBOK, YHCIIO CTYIICHEH H3MCPCHHS, THCIIO HU3MEPEHU Ha CTYIICHH;

- uacTOTa BHIOOPKHU W pa3Mep BBHIOOPKH 3aIar0TCs H3HATAILHO B fa3e JaHHBIX 10 KaXKIOMY Iapa-
MeTpy. DTH BEIMIMHbBI BO3MOXHO KOPPEKTHPOBATE.

8.2.4 TIpoBecTH [OBEPKY BBHIOPAHHOTO VK B cienyromei MocieIoBaTeIbHOCTH:

- ycTaHOBHUTH Ha PO 3HadICHHE MOBEPACMOTO TapaMeTpa IIepBO# CTYIICHH HArPyXXCHUA Ha PSIMOM
XOZE;

- BBIIOJIHUTH U3MEPEHUE;
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- HOBTOPHTD IAHHBIE ONICPAITAN JUIA BCCX cTyneHel Ha IPsAMOM H 00paTHOM XOJE.

I[pumeyanue - J{ist ACTIPABICHUSA OZHOTO T HECKOJBKHX 3HAYEHWH HEOOXO/MMO BEPHYTHCH K
OIMMGOUHO 3AMUCAHHON CTYIEHH U 33HOBO BBRIIOIHATE wamepenus. [locye 3TOTO yCTaHABIMBATE 3HaYe-
Fyis paGOYMM STANOHOM H BECTH PerHCTPALHIO B COOTBETCTBHE C PaHEE U3JIOKEHHOH MOCIE0BATEIIBHO
CTBIO OTIEPALIAHL.

8.2.5 [Tposectn 006pabOTKY PE3yIbTATOB rpaxyuposok MK, 1t 1ero HEOOXOAUMO:

- 33HOBO BHIOGDATH HHTEPECYIONMH [TapamMeTp 13 CIICKA,

- BBIGPATH THII BEIIOJTHACMO# OTCPAIH «0OpaboTKaY. Ha skpaHe MOSBATCS BBIIOTHCHHBIC
M3MEpEHHs 10 JIAHHOMY NapamMeTpy,

- TI0CyIE TPOCMOTPa M3MEPEHHBIX JHaueHMH CHCTEMa ITO/ICKa3bIBACT CTCIICHD ANIPOKCHMUPYIOIIETO
[IOJIHHOMA, JAIOIIET0 HANMEHBIIYIO IIOTPeIHOCTD,

- pacTiedaTHBAETCs IPOTOKOI MOBEPACMOTO UK.

Pesymbrarsl 00pabOTKH 3aIMCHIBAIOTCA B 0a3y JaHHbIX.

8.3 Onpobosanue UK

IIpu onpoGopanwu K mpoBepHTh IIPaBIJIBHOCTH €T0 (PYHKIIMOHIPOBAHM.

Jliist 5TOrO HEOOXO/UMO 3aperuCTpUpoOBaTh pesynbTaThl MOKa3aHuH «mynent» UK, a Taxxe - pe-
3ynbTaThl Nokasanui MK mpu mozade Ha BXOJI C TIOMOIIBIO paboYrX STAJIOHOB 3HAUCHHUH QU3NICCKUX
permuans pasaex 0,5 BITu 1,0 BIL

OlleHATs PA3HOCTH 3HAaYeHMH (PU3MYECKHUX BETHIHH, 3amaBacMbIX paboduyM STAIOHOM ¥ H3ME-
pennbx UC.

Y 6enuThest B IPABIIBHOCTA (yHKIIMOHIPOBAHHS UK.

Pesysbrarhl ONIpOOOBAHHA CIHTATH OTIOKATEITGHBIME, eci mokasanus UC copnafaroT ¢ 3aj@H-

HLIMHA STAJOHHBIMY 3HAUCHUSAMH B TIPEACIaX IOTycKaeMOol MOrpermHOCTH y3mepennit mapamerpa UK
ncC.

8.4 Iopadok nposederus nogepru
8.4.] Vemanosnenue chocobosé no6epKu

VY cTaHOBJIEHEI CIIEAYIOINE crioco6s! mosepku MK HC:

e K cuipl IOCTOSSHHOIO TOKa, COOTBETCTBYIOIIEH 3HAYCHUAM JABJICHHA, VK HanpspKeHHs I10-
CTOSHHOTO TOKA, COOTBETCTBYIOMIETO 3HAYEHAAM TEMIEPATyPEl, VK cONpOTHBIECHHS [OCTOAHHOMY TO-
Ky, COOTBETCTBYIOIIETO 3HAICHUAM TEMIIEPATYPBL - KOMMIEKMHbLY ( npsamvie usmepenus) ¢ OICHKOM
MX MK 1o pe3yibTaTaM CKBO3HOH IpajlyupOBKH VK ( komnnexmuolti 1);

e VK TemmepaTypbl ¢ TEPMOIICKTPHICCKUMI npeobpasoBaTersMu XA, XK, VMK Temmneparypsl ¢
TEPMOMETPAMHU COIPOTHBICHUA: - KOMIIEKMHbLI (MpAMblE USMEDEHUs) C onenkoi MX UK mo pesyins-
raTaM cKBo3Ho# rpaxyuposka MK (komnaexmuulil 1);

- KOMWIeKMHbIL (MpAMble U3MepeHus) ¢© onenkoit MX VK mo MX a1eMeHTOB UC (s TepMoO-
IIEKTPUYECKUX npeobpasosarenedt XA, XK # TepMOMETPOB CONPOTHBICHHSA HEYTBEPKACHHOTO THIIA)
(komnneKmHbLLl 2);

e UK naBneHUS:

- KOMNJIeKMHbLU npamble UsmMeperus C onenkoit MX UK mo pe3ynbTaTam CKBO3HOM TpaLyHpOBKH
WK (komnnexmuetii 1);

_ xOMMIeKmHbIE (npaMble usmepenus) ¢ onenkoit MX WK mo MX 5/1€MEHTOB UC (kom-
niexmuuli 2);

e VIK pacxona TOIIMBA - KOMWIeKmHbLU (KOCBEeHHble uzmepenus) C OLEHKOH MX MUK mo MX

snemenTtos UC (komniexmubiil 2).
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8.4.2 Vemanognenue napamempos No6epKu

Komnnexmnuyio nosepky HK npogooums 6 credyrouyeii nocne008amenHOCHIU.

8.4.2.1 IIpoBecTH CKBO3HYIO IPaJyHpPOBKY WK CyCTeMBI WK TPaIyHpOBKY €¢ JJIEMEHTOB, AT He-
ro HeoOXO0IMIMO:

- 3amaTh ¢ nomourso PO Ha BXOKEC VK wmm snementa UK cuCTEMBl B IHAIA30HE HU3MEpEHHUH I0-
CJIe0BATENBHO P KOHTPOJIBHBIX 3HAUCHUH (cTymeneii) BXOIHOH BETMIMHBI Xic OT Xo /10 Xp (mpsAMOH XO[)
U - p KOHTPOJBHBIX 3HAUEHHNH BXOLHOM BETUUMHBI Xy OT Xp 10 Xo (oGpaTHBIH XO)

X=XoH((Xp- Xo)/P) X Ky

r7ie; K - HOMep CTYIICHU (KOHTPOJIHHOM TOUKH), K = 0,1,2...p;

Xoy Xp - HIDKHUH W BEPXHUH NPEICIIBI HAIA30HA H3MEpEHHH TOBEPSIEMBIX KAHAIIOB;

- Ha KaXIoit CTYIICHH TIPH IPAMOM M 00paTHOM XOZE IPOH3BECTH m OTCYETOB M3MEPAEMOM BEIIH-
upHb! (3HAUEHHE TTapaMeTpa m OIpPeNeIAeTCA gacroroit ompoca MK u BpeMCHEM p3MepeHus). Y Ka3aH-
HBIE IMKJIBL TPATyHPOBKH (IIPSMOH 1 0OpaTHBIA XO/bI) IOBTOPUTE 1 pas. B pesynprare B IaMATHA KOM-
IpIOTEpA 3aIIOMHMHAIOTCS MACCHUBBI 3HAYEHWH BBIXOJHOW BEJIMYIMHBI Y'ixn IIPY IPSMOM XOZIE U ¥"ixn TIPH
00paTHOM XOJe,

rme: i-HoMep rpaxyupoBky; (=1, 2,....1);

n-HOMeEp OTCYETa B KaXKIOH KoHTpOoNbHOH Touke (N =1, 2,... .m).

Ipumeuanue - IIna UK ¢ IpeHeOPEKUMO MAIOH HOTPEIIHOCTRIO BapHaIUU JOILyCKAeTCsi 00part-
HBIE XOJBI TPayHPOBKH HE IIPOBOJUTE.

IToaxo/ K BHIOOpPY KOJIAYECTBA CTYICHEH HArPYXCHUA K KOJMYECTBA OTCUETOB B KaXIOW KOH-
TPOIBHON TOUKE IMpPH IPOBEJIEHAN TIOBEPKA VK B 06IIeM BHAE H3JIOKEH B METOJMIECKUX yKa3aHMIX
MU 187, MU 188.

C yueroM peKOMEHJIAIu STHX JOKYMCHTOB, & TaKKe MCXOJS W3 OIbITa IPHMCHEHUS CPEICTB U
METOZIOB M3MEpeHHH, ONU3KUX K HCIONB3YEMBIM B VC, MOryT OBITh IIPHHATHI CIEAYIOMUE 3HATCHIA
HapameTpos P, 1, m:

- IIp¥ IEPBUYHON IIOBEPKE p>5;1>5; m>50;

- ¥ IEPUOTUIECKOH TIOBEPKE: p>5; 1>3; m>50.

IIpuHsTHC 3HAYEHUs 1apamMeTPOB p, ], m B HaMbHEHIIEM MOTYT OBITh CKOPPEKTHPOBAHBI IO Pe-
3ynbTaTaM NePBUYHON U nepuouaeckoit nosepox MC.

8.4.2.2 Onenuts MX VK B COOTBETCTBHH € alTOPUTMOM, IPUBEAECHHBIM B Pa3zIeic 9 HacTOSALIEH
METOJIAKH.

8.4.3 Ioseprxa UK Oaenenus u Culbl NOCMOAHHO20 MOKG, COOMBEMCMEYIOWe20 3HAYeHUI0 0a6-
JIeH UL

8.4.3.1 Komniexmuyio nogepKy (npsmuie usmepenus) VK naBneHus C ornenkoil MX 1o pesynbTa-
TaM CKBO3HOI rpaxynpoBku MK mpoBOIUTE B CIIeyIOLed OoCIENOBATEIbHOCTH:

- OTCOCIMHHTH BXOJ IIEPBAYHOTO MpeoOpasoBaTelis JaBICeHIA OT M3MEPUTEITPHON ITHEBMOMAruCT-
paiTi MCIBITATENPHOTO CTEH/IA ¥ COC/IUHATE CT0 ¢ PO nasnenns (DPI 610; manomeTp IPy30OPITHEBOH
MII-6). CXeMBI IIOIKITFOYECHHS UK naBnenus Kk PO moxasaHbl HA pUCYHKaX 1, 2.
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Pucynok 1 — Cxema xomimiexTHoi nosepku VMK naBieHus pabounm

stajioroM DPI-610
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Pucynok 2 — Cxema kommuiekTHOH noBepku MK maBieHus pabouum
stanonom MII-6

- TIPOBECTH I'PayHPOBKY UK napnenus 0 METOAMKE paszielia 8.4.2.1;

- onenuts MX MK B COOTBETCTBHH C AIITOPUTMOM, npUBEIEHHBIM B pasznene 9 HACTOSIIEH METO-
JIMKY TTOBEPKH.

8.4.3.2 Komniekmuyio nogepky (npamoie usmepenus) VK nmaBnenus ¢ onenkoit MX UK mo MX
snemerToB VIK IIpoBOMTE B CIIEYIOMIEH [I0CJIEIOBATEILHOCTH

- IPOBECTU IOBEPKY AaTIHKa nasienust ADZ 110 METOJHKE «JlaTuIKU JaBJICHUS ADZ SML. Me-
TOJIKA ITIOBEPKAY, COTJIACOBAHHOW HAYAIBHUKOM 32 THUUU MO PO,

- IPOBECTH MOBEPKY AaTIMKa JIABICHIA Mertpan-100 B COOTBETCTBHH C MeTomuko# mosepku MU
412-012-2001; '

- moaxtrounts MK 6e3 naTduka AaBjieHus K PD (xamu6parop TRX-IIR) mo cxeme puCyHKa 3;

- IPOBECTH I'PATyHPOBKY WK o meromuke pasjena 8.4.2.1;

- onerants MX UK nasnenus B COOTBETCTBHY C aIrOPUTMOM, IPHUBCACHHBIM B pasmene 9 Ha-
cTosIIEell METOIUKH.
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8.4.3.3 KomniekmHyio nosepky (npamvie usmepenus) VIK CAIB! IIOCTOSHHOIO TOK4, COOTBETCT-
BYIOIIEH 3HAYEHUSIM JABJICHHUA, C ornenkoii MX 10 pesyipTaTaMm ckBo3Hoi rpaxyuposku UK mpoBo-
JTUTHh B COOTBETCTBHUH C (QyHKIMOHATHHOHA CXEMOH, IpUBEACHHOA Ha PUCYHKES 3, B CIIeLyIOmEN IOCIIC-
JIOBATENBHOCTH:

- momxrounth VK x PO (xammuGpatop TRX-IIR) 1o cxeMe pUCyHKa 3;

- IIPOBECTH IPATyUPOBKY WK 1o meToxuke pasneina 8.4.2.1;

- oneruth MX MK cuibl MOCTOSHHOTO TOKa, COOTBETCTBYIOIIEH 3HAUEHUAM JIaBIEHUS, IO METO-
nuKe pasjena 9.

8.4.3.4 Pesynprars! nosepku VK napieHus 1 CHIbL HOCTOSIHHOTO TOKA, COOTBETCTBYIOICH 3HaYC-
HUSIM  J[ABJICHUS,, CUATATH [ONOXKUTENIbHBIMHU, €CIH SHAICHUA norpermnocTedt MK HaXoaTCs B IPE/e-
Jiax, yKa3aHHBIX B Tabymie 1 IpUIoKeHHA A. B npotusaoM ciydae MK GpakyeTcs i mocsie BELISIBIICHHS
¥ yCTpaHEHUs IPHYMHBI IPOM3BO/UTCS MOBTOPHAA IIOBEpKa.
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T’ SUMSBAZ-01

o

|

H
j

Kontponmep At {A3}
PC-622
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e
YF

PCLITIR

Pucysok 3 — Cxema KOMIUIEKTHOH OBEPKH UK naBnenus

8.4.4 ITosepxa UK memnepamypei ¢ mepmomempamu CONpomusena

8.4.4.1 Komnnexmuyio nogepky (npsameie usmepenus) VIK TemrepaTypsl ¢ TEPMOMETpaMH COIIPO-
THBIIEHMS ¢ olleHKo# MX 1o pe3yipTraTaM CKBO3HOH IpaJyHpOBKH UK npoBomuTh B CIEAYIONIEH IOCIE-
JIOBATEIbHOCTH:

- nomxmoants VIK k PO (xanubparop FLUKE) o cxeme pucyHKa 4;

- mposecTH rpagyuposky UK mo METOAMKE pasjeia 8.4.2.1;

- onennTh MX UK TemmepaTypsl ¢ TEPMOMETpamMy CONPOTUBICHI B COOTBETCTBHUH C &JIIOPHUT-
MOM, IPHBE/ICHHBIM B pa3jesie 9 HaCTOAMEH METONUKH.

— 4
_— P / ] SCMPBO1
FLUKE —t —o3
& 1 SCM35B34-01
[ ] (SCM5B34-03)
| ] et (SCM5B36)
- v
Kontpomnep Al
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Pucysok 4 — CxeMa KOMIUICKTHOH MOBEPKA WK Temmeparypbl
C TEpMOMETPaMH CONPOTHBICHHUS
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8.4.4.2 Komniekmuylo noeepKy (npsamble usmepenus) VIK Temmeparypel TepPMOMETPaMH COIIPO-
upienus ¢ onerkoit MX MK mo MX 3/1€MCHTOB UK npoBOJUTE B citeIyroleii mocye0BaTebHOCTH:

- ompememuth ~MX ~ TEPMOMETPOB CONPOTHBIICHHS [0  METOIHUKE IIOBEPKH
T'OCT P 8.624-2006;

- momxmoauts VK TemmepaTypsl 6€3 TEPMOMETPOB conpoTuBIeHHsT K PO (xamm6parop TRX-IIR)
[0 CXEMe PUCYHKa 3;

- IPOBECTH IPaLyHpOBKY VK 1o meromuke pasnena 8.4.2.1, HCTONB3YA HCXII mo I'OCT P

8.625-2006;
- omenuTs MX VK Temmeparypsl ¢ TEPMOMETPAMH COIIPOTHBJICHAS B COOTBETCTBUH C aTOPHT-

MOM, HpI/IBe}:[CHHI:IM B pasaeic 9 gacTOAIIEeH METOIUKH.

QOr1peTHAA YaCTh

1)3'31)61\’1'(\ JaTUIKa - A
R ] ] ! SCMPBOL
- - 9
] | | (SCM5B34-03)
: > | .| (scuse3g
N 2
Koutpomnuep Al
TPC-622
APM L N\ /_#—
PCI-1713  |= B

Pucynox 5 — Cxema xoMILIexTHO# moBepku VK Temmeparyphl © TCPMOMETpaMH
COIIPOTHBIEHNS i CONPOTHBIICHHS IOCTOSHHOMY TOKY, COOTBETCTBYIOLIETO
3HAYEHUSIM TEMIIEPATYPhI

8.4.4.4 Pesynpratsl moBepku VK TeMmepaTypsl ¢ TepMOMETPAMH COTIPOTHBIICHHS CUMTATh HOJI0-
SKITeJbHBIMH, ECIIH 3HAUEHHS TIOTPEIHOCTEH UK naxongrcd B mpeneax, yKa3saHHbIX B tabmume 1
HPUIIOKEHHA A.

B nporueaoM ciaydae MK GpaxyeTcs ¥ TIOCJIE BBLIBJICHHA ¥ yCTPAHCHUA IPAYIUHBI IIPOU3BOAUTCA
HOBTOpHAs IIOBEPKa.

8.4.5 Ioseprxa UK memnepanmypui ¢ mepMOIEKMPULECKUMU npeobpaszosamenimu X4, IIP, XK u
HANPSICeHUS NOCMOAHHO020 MOKA, COOmMBEMCMBYI0U4e20 SHAUEHUAM meMnepantypbl

8.4.5.1 Komniekmuyio hogepky (npimbie usmepenus) VIK temueparypsl € TEPMO3JIEKTPUICCKIMH
1Ipe06pa3OBATENAME C OLCHKOH MX 10 pe3yibTaTaM CKBO3HOH IpalyHpOBKH UK mpOBOIHUTE B CIEAYIO-
et IocaeI0BaTEIbHOCTH:

- mopxmounth MK k PO (FLUKE nmu KT-1100 B 3aBHCHMOCTH OT JHana3oHa BOCIPOU3BOAHUMBIX
TEMIIEPATYp) IO CXeME PHCYHKA 6;

- mpoBecTH rpaxyupoBKy VK mo meTonuke pasjieia 8.4.2.1;
- oneruts MX VIK TemmepaTypbl ¢ TEPMOIJICKTPHIECKIMA npeoGpa3zoBaTensaMu XA, XK B cooT-
BETCTBHHM C aJITOPUTMOM, IPUBEICHHBIM B PA3/ICIIC O HacTOAMIEH METOTUKH.
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Pucynok 6 — Cxema KOMTLIEKTHOM TioBepky MK TeMmeparypbl ¢ TEPMOICKTPUHECKIMU peo0-
pasosatemsivu XA, XK pabourMu STaJJOHAMU «FLUKEp», «kKT-1100»

8.4.5.2 Komniexmuyio HnogepKy (npsmbvle usmepenus) VIK Temrepatypel € TEPMOIJIEKTPUUCCKAMHA
npeobpa3oBaTeIsiMu ¢ onenxoit MX UK mo MX 3/1eMEHTOB IPOBO/IUTE B CcIIe IOl mocIe0BaTe/Ib-
HOCTH:

- onpeenuth MX TepMO3TIEKTPHICCKIX npeo6pasoBaTeredl 110 METOIUKE IIOBEPKH IoCT
8.338-2002;

- moxkmounts MK TemmepaTypsl 63 TEPMO3JIEKTPAIECKOTO npeobpasoatens K PO (xambpaTop
TRX-IIR) mo cxeme pucyHKa 7;

- IPOBECTH TPAJyHPOBKY WK 1o metomuke pasaena 8.4.2.1, ucmonb3ys HCXII o IrocCTt

P 8.585-2001;
- orenuts MX MK TemiepaTyps! ¢ TePMOSJICKTPHHECCKAM npeobpa3oBaTeIeM B COOTBETCTBHHU C
AIITOPUTMOM, TIPUBEJCHHBIM B PA3JCIC 9 HacTOAIIECH METOIIKH.
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Pucynok 7 — Cxema KOMILICKTHOM moBepky MK TeMIepaTyphl ¢ TEPMODJICKTPHICCKIMM peod-
pasopareisivi XA, IIP 1 HauPsDKCHASA HOCTOSIHHOTO TOKA, COOTBETCTBYIOIIETO 3HAYCHUAM TEMIIEPA-
Typbl, E3MEPSAEMO#i C TIOMOLIBIO TEPMOINIEKTPHICCKIX npeobpasosatenedt XK
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8.4.5.3 KomniekmHyio nogepky (npameie usmepenus) K HanpspKeHUs MOCTOSIHHOTO TOKa, COOT-
BETCTBYIOMIErO 3HAYEHMSIM TEMICPATYPBRI, € oreHkoi MX 1o pesysbraram ckBo3Ho# rpamyuposku UK
IIPOBOJHUTH B CIeyIOMIeH MOC/IeIOBATENBHOCTH:

- moxmounts MK Temmeparypst 0e3 TEPMO3IEKTPUIECKOTO npeobpazosarens k PO (xayGpaTop
TRX-IIR) 1o cxeme pucyHka 7;

- IIPOBECTH IPaTyUpPOBKY WK mo Metouke paszerna 6.4.2.1;

- onenuts MX UK HampskeHHs MOCTOSHHOTO TOXa, COOTBETCTBYIOIIETO 3HAYCHUSIM TEMIEPaTy-
DBI, B COOTBETCTBUH C AITOPHTMOM, IpUBEEHHBIM B pasziene 9 HACTOSAIIEH METOTUKH.

8.4.5.4 Pe3ynpTaThl IOBEPKH MK TeMmmepaTypsl ¢ TEPMODJICKTPHICCKAMH npeoOpazoBaTes MU
XA, TIP 1 HampspKeHus IOCTOAHHOTO TOKa, COOTBETCTBYIOIIECTO 3HAYCHUAM TEMIICPATyPhL, U3MEpSIEMOH
¢ IIOMOIIBI0 TEPMOIIICKTPUICCKIX npeobpazosarenedt XK, caurarh [OJIOKHUTEILHBIMY, €CJIA 3HAYCHUA
norpemsocteit MK HaxozsTes B Mpeeiax, yKa3aHHBIX B TaOMIHIE 1 mpuokerns A. B IpOTHBHOM CIIy-
qae VK GpaKyeTcst U TIOCTIE BBIIBJICHUS U YCTPAHCHHA IPAYMHBI IPOM3BOIUTCS IOBTOPHAS IOBEPKA.

8.4.6 Ioseprxa UK pacxooa monnusa

8.4.6.1 Komniexmuyio nosepky (KOceeHHble usmepenus) VIK pacxona TOIUIHBA C omnenkoit MX
UK mo MX snemertos YK mpoBOAXTH B CIIeIyIOIIeH IOCIe0BaTEIbHOCTH.

- IPOBECTH TOBEPKY TypOUHHBIX npeobpa3zoBaresie pacxosa TP (TIIP) B akkpeAUTOBaHHOM
[IOBEPOTHOM OPTaHE;

- IIPOBECTH IIOBEPKY apeoMeTpa AHT-1 o meromuke MU 1914-88;

- OTCOSIMHUTH SJIEKTpHUCCKHil Kabenb HaT<iKa TIIP (TZP) or MK u ¢ mOMOIIBIO KIyTd-
HEepEXOTHHUKA MTOAKIIIOIATE K UK PD (reneparop cursaios I'3-1 10) mo cxeme puCyHKa 8;

- TIPOBECTHU I'PAydPOBKY WK 1o MeToauKe, IPHBEICHHON B pasneie 8.42.1, ycranaBiuBasd C
HOMOIIBI0 PD KOHTPOJBHBIC 3HAUEHMS CUrHAIA CHHyCOM@IBHON (GOPMBEI ammumtyao# 1,0 B ¢ gacTo-
toit 50, 100, 150, 200, 250, 300, 350, 400, 450, 500 T'g;

- onenuts MX MK pacxozia TOIUIHBA B COOTBETCTBHM C AITOPUTMOM, IPUBEICHHOM B Pasieie 9
HACTOSIIENA METOJIAKH.

8.4.6.2 Pesynsrarsl nosepku MK pacxoza TOILIMEA CUMTATH TIOJIOKHUTEIHFHBIMH, €CIIA 3HAYCHUA
norpemsocteit MK HaxonaTCs B IpEAcax, yKa3aHHBIX B TaOJHIE 1 mpunoxeHus A. B IpOTUBHOM CIIy-
gae VIK GpakyeTcst ¥ IOCIE BBIABICHHUS 1 yCTPAHCHE [IPYYMHBI IIPOX3BOIUTCS IOBTOPHAs IIOBEPKA.

CrBeTHd BiTe
[AREENMA TR

O l J SONMEPROL
B o —F T
Tenepatog | / T SONISRAS]
cnenanes T3-110 | i g'g 1l ¢ SURIERAS
| - 3
I " TR A L2
?{— o4 = -L—L—‘[ L‘T

Konzpoazep Al
IPC-612

O

o
FCL-814 &

Pucynok 8 — Cxema rpagyipOBKH MK 4acTOTHI 2JIEKTPAYECKUAX CHTHAJIOB
naraukos TIIP (TIP)
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9 OOpadoTKa pe3yabTaATOB MOBEpPKH

Pe3ymnbTaThl ASMEPEHHH, MOy ICHHBIE TIPH noeepke UK, 06pabaTeBaroT B CIIEYIOLIEM MOPAMIKE.

9.1 Haiimu u u uckuouums 2pyoble npOMaxu

['pyGble IPOMaxy yCTPAHAIOTCA [IPOTPAMMHBIM CIIOCOOOM, IS 9€ro IPOBOIUTCS PAHXUPOBAHUC
pe3ynbTaToB Ha6moeH i (0TCUETOB) KaXXIA0TO H3MEPCHHS € [OCIIEAYIOIIUM HCKIIIOUCHACM 10% ot MH-
HUMAaJHFHOTO 1 MAaKCUMAJIBHOTO 3HaYeHHH HAGIIOICHIH.

B ciydae, xoraa GaxT IOABICHUA rpy6oro mpoMaxa yCTaHOBJIEH AOCTOBEPHO, JOIyCKAETCsA €r0
oTOpaKoBKa OIIEPATOPOM Ha CTaIUH IIPOCMOTpA Pe3yILTATOB Ha6monenwit mpu rpaxyuposke VUK.

9.2 Onpedenumv UHOUBUOYANBHYIO yHryuIo npeobpasosanus HK

VHMBHIyTbHYIO ()YHKIHIO npeobpasopanust VK VIC ompeaeNnsTh IO Pe3yIbTaTaM IpajydpOBKH
B BHJIe 0OpaTHOM QYHKIMH, T.e. KaK 3aBHCHMOCTD spaueHni BemmunHEl x Ha Bxoze VIK oT 3HA4YeHUH y Ha
ero BHIXOJE. DTy GYHKIMIO NPEACTaBIAIOT 60 B BHJIE CTEIIEHHOIO MOJTMHOMA, €CIIH HEJIMHEUHOCTh
(yHKIMM TAaKOBa, YTO C JOCTATOYHOM TOYHOCTHIO MOXKHO OrPaHHIATHCA AIITPOKCAMUPYIONIMM IIOJIMHO-

MOM, He BbiTe 4-if crenenn (GopMyIbL ()= (2)):
x=a,+tay+...fam )" (1)

60 KyCOYHO-THHEHHOH 3aBHCHMOCTRIO

x = xt Qs (v — W) > (2)

e 8o, a1, ..., & — KOOQOUIMCHTEI ATIPOKCHMHUPYIOMIEH (YHKIHH npeoOpa3oBanms, ONPEIeILsic-
MBbIE METOJIOM HAMMEHBIINX KBAJPaToB;

X, - OTAJIOHHOE 3HAYCHHME BXOJHON BENUIMHBI HA K-oi CTYTICHH;

q st - IleHa /IMHAIBI HAMMEHBIICTO pasp:iia KoZla HA K.goi CTYTICHH;

yx - CpelHee 3HAUCHHUE PE3YJIbTaTOB HaGIIOIeHAH BHIXOIHOM BETMYMHEL IPH TPAIyHPOBKE Ha

K-roii CTYIIEHH.

3HaueHus Yx U ( sfx ONPEACTHTE 110 dopmymam (3) u (4):

Ve = 22 Gl * Vi) 2:1:1, (3)
X1 — X
de=" “)
yh‘+1 - y;:

9.3 Onpedenumo XapakmepucrmuKu noepewnocmeti UK

9.3.1 Xapaxmepucmuxy no2peuHocmu UK npu KoMnieKmHulli cnocobe nosepru (npamvie usme-
penus) ¢ onerkoin MX MK 110 pe3ybTaTaM CKBO3HOHU IPajlyHpOBKH K

03 1.1 HeucknioueHnas CUCMEMAMU4ecKas cocmasiaonai abcontomHol no2pewHoCmu Ha
KANCOOTL Komoii  KOHMPONBHOU MOYKE

JloBepHTEIbHbIE IPAHUIII HCII npu P=0,95 ompenenars mno dopmyne (5):

Aosk :1'1‘}A?)ska+A2ps ’ (5)

rzie Ay, - TOTPEITHOCTb paboUero sTanona;
A,,, - HCII VK, o0ycioBicHHas IIOTPEIIHOCTRIO AINpPOKCUMALMH IIPH 3a[aHUK WH/HBUIY b
HOM (yHKIMHA IPeoOpasoBaHis B BUAC CICIIEHHOTO nomuuoma (1):

~

Aos;\'a = ‘(ao +a1yx +"'+any2)_xx
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IIpu 3a1aHuH HMHIABAAYIbHOR QYHKIIHA npeobpa3oBaHus B BUAC Kycquo-nHHeﬁHoﬁ 3aBUCH-
MocCTH (2)

Aosxa =0 . (7)

9.3.1.2 Cnyuatinas cocmasnaouasi abcontomuol no2peuHocmu Ha KaHCOOTl Komoii  KOHMPONBHOU
moyKe

JloBepUTENbHBIC TPAHHIIBI cirydaifHo# COCTABJISIFOIIEH abCOMIOTHON IOTPEIIHOCTH IIPH P=0,95
oIpeeNsATh 0 hopMyIIe (8):

Ty P (8)

rae T - Ko3bQUIMEHT Croronenta-Oumepa, 3aBUCSIIUA OT JIOBEPHUTEIBHOM BEPOATHOCTH P)m
gucna creneneit ceobomsr 2ml —1. Tabmuna spavenuii © opu P = 0,95 npuBeneHa B IPHIOKCHAN b;
&[ hor]” cpeHee KBapaTHIeCKOe OTKIOHCHHUE CIllydaifHolM COCTaBIISIOMIEH abCOJIIOTHOM I10-
0K

IPENTHOCTH Ha KaXIOU K-roi KOHTPOJIGHOM TOUKE, OLPEAEISIEMOE 110 dopmyie (9)

5 \/E PCREIRD WD
=7 = 2

2ml -1

; ©)

n v
X i > X ikn - IIpUBEJICHHBIC IO BXOJy 3HAUEHHUs pe3ybTaTon HAOIOIEHUN HA Kooy CTYIICHH

IIpX TIPSAMOM 4 0GPATHOM XOJI€ TPafyHpOBKH COOTBETCTBEHHO;
X.,X, - IPUBEICHHBIC IO BXOIY CPE/HNE 3HAaYeHMs Pe3y/IbTaToB HAONIONCHHH Ha K-roj CTYIIC-
HY [P TIPSMOM M 0OpaTHOM XOJI€ IPajyHpOBKH COOTBETCTBEHHO;

1

' '
a=LY S,
n i

ml
(10)
I
ﬁ e a6COJ‘[IOTHOG 3HAQUYCHUC BapI/IaHI/II/I,
H, =% —x, (11)

9.3.1.3 Abconromnas nozpeuttocno UK na KkancOO0t K-moii  KOHMPONbHOU MOYKE
JloBepHUTEIILHbIC TPAHMITBI a6comroTHOM morpemuocty VK mpu P=0,95 onpenemniTs 1o dopmyie

(12):

~

A, =K (B +4,) mpu 8>(A,, -7/ A,)>08,

Zok'a6c = Zo.s'k HpH (Z osk T / Zm\') Z 8 > (12)

Ao};aﬁc = ZOK HpH (Z()SI\' * T/ZOI\‘) SO.S .
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MOCTH OT OTHOLICHHS A, -7/A, B COOTBETCTBHH C

Kosduuument K onpenesirb B 3aBHUCH

tabmuneH 3.
Ta6muna 3
A _-7/A 0,5 | 0,75 | 10 2,0 3,0 4,0 5,0 60 | 70 s,ﬂ
K 081 | 0,77 | 0,74 | 0,71 0,73 0,76 0,78 0,79 | 0,80 | 0,81 \
9.3.1.4 A6coniomuyio nozpeutnocms MK onpedensmb no gopmyne (1 3):
A, =max(A ) - (13)

9.3.2 XapakmepucmuKu no2peunocmu UK npu xomnieKxmnot nogepxe ¢ oyenxoi MX UK no

MX s1emeHmo8 cucmembsl

0321 Abconomuyio nozpewnocms HK memnepanypet ¢ mepmMoMempamy. COnpoOMuUsLeHUsL on-

pedensmo no gopmyne (1 4):
A, =11 /&ﬁ,m +AL (14)

rae A, - aGCONIOTHAS IOrPEIIHOCTE VK 6e3 I1T1,
Afc — IIOTPEIHOCTE TEPMOMETPA CONPOTHUBIICHAA I10 TOCT P 8.624-2006.

9.3.2.2 Abconomuyio nozpeunocmv UK memnepamypul ¢ MepMOINeKMPUYECKUMU npeobpaso-

samensyvu XA, IIP, XK onpedensms no gopmyne (13, ):
A, =11 A% +A%, , (15)

rae A, - a0COIIOTHAS OTPEMHOCTE VK 6e3 IIIL;

At — IIOTPEITHOCTH TEPMOIJIEKTPHIECKOr0 npeo6pasosarens o 'OCT P 8.585-2001;

9.3.2.2 A6comomuyio nozpeuirocnv HK pacxoda moniusa onpeoeiimo no popmyne (16):

R, =1.1-G, - \(AGF)/ F)* +(AQ/ O +(A(P)/ Y + 8w + 5 )

rme: Gm — H3MEPEHHOE 3HAYEHHE MAacCOBOTO Pacxo/ia TOIINEA,
A(F)/F- 0THOCHTEIBHOE 3HaYEHUE MOTPEITHOCTH UK 6e3 I (TITP, TAP);
A(Q)/Q- OTHOCHTENHHOE 3HAUCHUE MOTPEITHOCTH [II1. 3mauenue morpermuocta A(Q)/Q Ge-

peTCst U3 IPOTOKOJIOB IIOBEPKH TIIP (T]IP) Ha 5TaNOHHOH (0Gpa3roBoit) yCTAaHOBKE;
HTeNbHOE 3HAUCHHE JONOIHATELHOM morpentaocTd I n3-3a BpPEMEHHOMH HecTa-

GUBHOCTH. 32 MEKIIOBEPOUYHBIM HHTEPBAJ OJIMH IO/l 3HAICHUC 8o = 0,3 %0;
8 ,,- OTHOCHTEIPHOE 3HAYCHHC IIOrPEIIHOCTH paboyero 3TajloHa MOBEPKH TIIP (THAP);

S - OTHOC

Hecm

A(p)/p- OTHOCHTEIHHOE 3HAYCHHE MOTPEIIHOCTH H3MEPCHHA IUIOTHOCTH TOILIMBA.
3pagenvie morpemuocTd A(p)/p OIPENENATh II0 dopmyne (17)
Ap) p=((8,) +(-B,1p))” a7
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re: 8p- IIOTPEINHOCTH U3MEPEHHs IUIOTHOCTH TOIIMBA apeOMETPOM (ns apeomerpa AHT-1
3p=0,0006);
7 - temmeparypHbI K03bQHUIHEHT ITIOTHOCTH TOILINBA;

P . momuHaIbHAS IIOTHOCTH TorumBa Ipu 20°C;
At — aBCoNEOTHAS TOTPEIIHOCTh U3MEPEHNUs] TEMIIEPATYPBI TOIUIMBA C MOMOIIBIO TCPMO-

METpa COIPOTUBIICHH.

9.3.4 ITpusedenuyio nozpewrocms UK onpedensms no popmynam (18)

_ A
7o =2 100% (18)
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10 Odopmiienue pesyabTaToB NMOBEPKH

10.1 PesynbraThl IOBEPKHU 32HECTH B TTpoTOKOI (IPUNOKECHHAES B).

10.2 TIpu DONMOKMTENBHBIX pe3ylIbTatax 0BEPKH 0(pOPMIIAETCS CBUACTEIRCTEO O IIOBEPKE.

Cucrema usmeputenpaas CU-KC cauracrea TpoleIed MOBEPKY C [TOJIOKUATETbHBIMU PE3YIIb-
TaTaM¥ TIPU BEIIONHEHUH CIETYIOIINX TpeOOBaHMHU!

- IC QpyHKIMOHUPYET HOPMAIILHO, HEMCIIPABHOCTH ¥ JE(DEKTHI, MPEILITCTBYIOMIHAC BBLITIOJTHEHHIO
omepalyi IOBEPKH U ToCeIyIomel SKCITyaTali, OTCYTCTBYIOT:

- OCHOBHBIE TEXHHUECKHE XapaKTEPUCTHKH VC cooTBeTcTBYIOT PO U Apyr¥M HOPMATHBHBIM 10
KyMEHTaM,

- METpPOJIOTHYIECKHE XapaKTCPUCTHKA COOTBETCTBYIOT TPeGOBAHMSIM HACTOSIIEH METOMMKH 10~
BEPKH.

10.3 Tlpu OTpHUIATENIBEHBIX Pe3yJbTaTax MOBEPKH npumenerne MC sanpermacres 1 othopmisgeTcs

U3BCILICHUE O HGHpI/IFOlIHOCTI/I C YKa3aHucM TIpAHHH.

Hauamsauxk otaena [V CU OI'Y P Lo
«32 THUUM Murobopors! Poccuny» / ®.J1. Xparios

3aMecTUTe s HadalbHUKa OT/iea-HaqalbHuK nabopaTopuu : /
1 CU OT'Y «32 'HANUN Mur0G0pOoHB! Poccruu» ﬂ J/z C.C. AmuMoOB
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[Ipunoxenne A
(06s3aTENBHOE)

Texnuueckue " MCTPOJIOFI/I‘ICCKHC XapaKTepI/ICTI/IKH mmepnTeanoﬁ CHCTEMDbI

CHu-KC
[Ipenensl
HamMeHoBaHHE H3MEPSEMOTO NTapamMeTpa Jluama3zoH H3MEpeHUH JIOIIyCKaeMou
[OIPEIIHOCTH

UK Oaesnenus u cuivl NOCMOSAHH020 MOKA,

coomeemcmeyrowezft SHAYEHUAM 0a8neHUs

ATtMmochepHOe IaBIEeHHE BO3yXa

(xomaaectso MK — 1)

ot 96 1o 106,7 xIla +671la
(ot 720 mo 800 MM pT. cr.) | (+0,5 MM pT.CT.)

M36BITOYHOE CTAaTHUECKOE JaBJICHHE BO3/lyXa
(xomzuectBo K — 1)

(xommaectBo MK — 1)

ot 0 mo 0,392 MlIla
(ot 0 1o 4,0 kre/em’)

ot 0 mo 0,471 Mlla 1,0 % oT BepXHETO

mo 8,0 MIla
(xommuecto MK —30)

(or 0 1o 4,8 Kkre/cm’) npeesa u3mMmepe-

(xomuectBo MK — 1) ot 0 o 0,490 MIla auit (BII)

(ot 0 mo 5,0 Kkre/cm®)
(xommaectBo MK —1) ot 0 1o 0,588 MIla

(ot 0 10 6,0 xre/om’)
M36BITOYHOE TTOJIHOE JIaBJIEHHAE BO3yXa ot 0 mo 0,539 Mlla
(xomuyectso MK — 1) (ot 0 mo 5,5 xre/em’) 1,0% or BlI
[lepema cTaTHYECKOr0 JaBJICHUA BO3JyXa ot 0 no 0,059 Mlla
(KOI:J)II/I‘IGCTBO UK -3) (ot 0 10 0,6 xre/om?) 1 ¥ o B
Cmuia IIOCTOSTHHOI'O TOKa, COOTBETCTBYIOIIAA ot 4 o 20 MA
AHAYCHHSM JaBICHHS B quanazone oT 0

0,2 % ot BII

UK memnepamypel ¢ mepMoNeKmpUiecKumu npeobpasosamenamu X4, I1P u nanpsdicernus no-
CIMOSHHO20 MOKd, COOMEEMCMBYI0Ue20 SHAEHUAM MeMnepamypel, usMepseMOu ¢ NOMOUJbIO
MepMO3JIEKMPUYECKUX npeobpazosameneii XK
UK memnepamypbl ¢ Mepmomempamu Conpomusienui

Temmeparypa Bo3ayxa (rasa), usmepsaemas Tep-
MODJICKTPHYECKAMH ITPe00pasoBaTeNSIMH XA
(xomrgecto MK — 10) ' ot 273 mo 1373 K
(ot 0 10 1100 °C) 1,0 % ot BII
(xomauectBo MK — 1) ot 273 10 973 K
(ot 0 mo 700 °C)
(xomraectBo UK — 13) or 273 no 873 K
(ot 0 j10 600 °C)
Temneparypa Bo3ayxa (rasa), u3MepsieMasd Tep-
MOJJIEKTPHIECKUMH TIpeoOpa3oBaTeIIMu I1P ot 1273 10 2073 K
(xommaecto MK —10) (ot 1000 mo 1800 °C) 1,0 % ot BII
HarmpskeHie TOCTOSHHOTO TOKa, COOTBETCT-
BYyIOIIEE 3HAYEHUAM TEMIEPaTypEL, H3MEPSIEMOM
¢ [IOMOIIHIO TEPMOAJIEKTPHYECKHIX Hpeobpa3osa-
teneit XK:
ot 273 no 423 K (xommuectso UK — 6) ot 0 mo 10 MB 0,2 % ot BII
ot 273 1o 873 K (xommuectso UK —4) ot 0 mo 50 MB
TemuepaTypa pabodHX KUIAKOCTEH, H3MepIeMad
| TepMOMETpaMy CONPOTHBIICHHSA ot 223 10 373 K
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[Tpenenbl

HaxMeHOBaHIe U3MEPIEMOT0 napameTpa Jlnana3oH A3MEpEHnH JOIyCKaeMOr
IOrPEIIHOCTH
(xomaectBo VK — 2) (ot Munyc 50 110 100 °C) 1,0 % ot BII
Temmeparypa paboIix JKIIKOCTEH, Bo3yXa (ra-
3a), n3MepsieMas TepPMOMETPAMH COIIPOTUBJICHUA
(xommuecTBo UK — 15) or 273 no 373 K 1,0 % ot BII
(ot 0 0 100 °C)
HK pacxooa monnusa
MaccoBBIi pacxo/1 TOILIABA
oT 85 mo 320 xr/g 0,7 % ot BII

(xomauecTBo MK —2)
| (xomrgecTBo UK —2)

ot 340 mo 1500 kxr/4
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IMpuioxenue b

(cpaBOYHOE)

3rauenus koddumuenta CroroenTa-Quinepa B 3aBUCAMOCTH
OT umCIIa CTEereHel CBOOOBI IIPH JOBEpUTENbHOI BeposTHocTH P= 0,95

Yucno cTeneHen JloBepuTenbHAsL Yucno cTeneHen JloBepuTenbHas Be-
cBOOOBI BEPOSITHOCTH cB0OOBI positrocTh P=0,95
2ml-1 P=0,95 2ml-1

1 12,706 18 2,103
2 4,303 19 2,093
3 3,182 20 2,086
4 2,776 21 2,080
5 2,571 22 2,074
6 2,447 23 2,069
7 2,369 24 2,064
8 2,306 25 2,060
9 2,262 26 2,056
10 2228 27 2,052
11 2,201 28 2,048
12 2,179 29 2,045
13 2,160 30 2,042
14 2,145 40 2,021
15 2,131 60 2,000
16 2,120 120 1,980
17 2,110 -
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TIpunoxenue B

(crIpaBO9HOE)

IIpomoxon Ne

OTIpe/IeNenHsl OTPEHOCTEH mmepennit MK ... CHCTEMBI H3MEPUTENBHON

CU- KC crerma Ne 5 Juist HCTIBITaHHH ra3oTypOUHHBIX IBUraTeNed

1 JIATA MCIIBITAHIEL. .. ..veveessnsssssnnsesss s st

2 CpejcTBa HCIBITAHHH

P ECRETOIETE, Wi rome 1 +owco G2 8111 3 prmsemmrns £33 33 HEEO Y« ¢ 2 3r GO0 131 1 7ommerst 425 e

4 JTOKyMEHT, B COOTBETCTBHH € KOTOPHIM IIPOBOJTANIACH MCTIBITAHMA «ovvvveeeneeees
MeTouKa mosepka 279.01 .62.000 MI1
5 Pe3ynbTarhl 9KCIEPHMEHTAIBHBIX pccae0BaHul

5.1 BuemrHu#A OCMOTP

...................................................................................................

.............................................................................................

5.3 Pe3ynpTaThl METPOJIOTHICCKUX HUccIeN0BaHuH

PaGouie MATEpPHANEL, COACPXKAIIHE JAHHBIE 10 IpayipOBKaM UK u ux 06paboTKe IpeACTaBICHbI
B paboueii manke Ne.........

Pe3ysbTaThl METPOJIOTHYCCKUX WCCJIEJIOBAaHUNA CHCTEMBI nsmeputenbroii CU — KC mpencTaBiICHEl

B Ta0muue .
YV CJIOBHS UCCIICIOBAHMA:

- YECIIO CTYIICHEH HarpyKeHHUs P=eierennns
- YUCIIO IUKJIOB HAIPyKCHUS 1=,
- YHCJIO OIPOCOB Ha TOYKE M=iieinennn



PacyeT cyMMapHO! ITOTPEITHOCTH IIPOBOJIATCS IO (GopMyIiaM METOIUKY TIOBEPKH
279.01.62.000 MII «Crcrema mameputensuas CH- KC. MeTotuKa IIOBEPKA.

Tabmuna
Haumenosa- | duamason Tun Tun Bropuu-| Haunbonbmmee 3Ha- | [Ipenens: nomyc-
Ne nue MK W3MEpCHMs | JaTdWKa | HOli anmapa-| YeHue -CyMMapHOH KaeMOH orpen-
i TYpBI HOTPEITHOCTH moctu VK
S35 : Ve 714 L EXREEETED

Ot ®I'Y «32 THUUU Munoboponst Poccun»OAO «YMIIO»

TToamnuce

Tloamuce

(

Oamunus U.0.

Ot OAO «YMIIO»

(

)

Oamunug U.0.
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