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Vposnemepor mnozoghasuwie INSOL-90X. Memoouxa nosepru

1  OBHIHUE MOJOXKEHUSI
Hacrosmiass MeToaMKa NOBEpKH pAaclpoOCTpPaHSETCs Ha YPOBHEMEpbl MHOrodaszHble
INSOL-90X (nmanee — ypoBHeMepbl), NpeJHa3HA4YEHHBIE Ui M3MEPEeHHH YPOBHA M YPOBHS
pasjiena KHUJIKUX Cpe/l B eMKOCTAX W pe3epByapax M mpeoOpa3oBaHHs W3MEPEHHBIX 3HAUYEHHI B
yHH(UIMPOBaHHBIH TOKOBBIH cHIHAI (4 — 20) MA u (MH) nHPOBOI KOAMPOBAHHBIH CHTHAI Ha
6a3e npotokona Ethernet TCP/IP u (unu) RS-485.
B pesynbraTe moBepKH JOMKHBI OBITH MOATBEPHKICHBI C/IEAYIOIIHE METPOJIOTHYECKHE
TpeOOBaHHs, MPUBEJICHHBIE B Tabmuie 1.

Tabnuua 1
[Ipenenst  npomyckaemoii | [Ipenensr nomyckaemoii | [Ipenenst [Tpenensi
OCHOBHOH  abCOMIOTHOH | JOMOJTHHUTEIBHOM JIOMYCKaeM | JIOMycKaeM
NOI'PEIIHOCTH TeMIIepaTypHOH on ol
H3MEpPEeHHH YPOBHS | MOTPEIIHOCTH OCHOBHOH | IOMOTHHUTE
KHJIKHX Ccpejl H3MEpeHui YPOBHS | aOCOMIOTHO | JILHOM
KHIKHX cpen Ha | # TEMIIEpaTyp
KaXKJIble 10 °C | norpemHoc | HO#
H3MEHEHHUSA TH MOTPEIHOC
TeMnepaTypbl U3MEpEHHH | TH
OKpYXKatoLleH cpesibl OT | YPOBHA M3MEpeHH I
TeMrneparypsl paszzena YPOBHS
HOpPMaJIbHBIX YCJIOBHH | cpen no | paszaena
(20 °C) undposomy | cpen o
Arnoe KOJUpOBaH | LU(GPOBOMY
Ha3Meperi HOMY KOJIMPOBaH
uudposo CHUTHATY HOMY
uMpoBoii i CHTHAIY Ha
KOJMpOBa KOJIMPOB kaxzasie 10
HHBIN TR aHHbIN T &
CHIHaJI Ha = CHrHal %, M3MEHEHHS
BaHHBIH BaHHbIH
Oasze p Ha Oaze ” TemIneparyp
TOKOBBIH TOKOBBIit
POTOKOJIA MPOTOKO Bl
curHai (4 — curHan (4 —
Ethernet 20) MA na 20) MA OKpYXKaIoL{
TCP/IP u Ethernet e Cpe/ibl 0T
(um) RS- TCP/IP n TeMImeparyp
485 (nH) Bl
RS-485 HOpPMaJIbHBI
X YCIIOBHH
(20 °C)
+3mmumn | £0,02 % | £0,05 % ot +15 MM +0,02 % ot
+0,05 % ot oT Juamna3oHa Juana3oHa
QMana3oHa | JAuana’o | W3MepeHHi H3MEPEHHU I
oT 0 1020 ™ +3 MM H3MEPEHHI Ha
(mpuHHMaET | U3MepeH
cs1 Oonbluee i
3HAYEHHE)

Hacrosmmuii JOKyMeHT yCTaHAaBIMBAET METOAMKY NIEPBHYHON M MEPUOIHYECKOH MOBEPKH.
[IpocnexuBaeMocTh YpoBHEMEPOB K ['0cy/1apCTBEHHOMY NEPBUYHOMY 3TAJIOHY €/THHHIIBI
amanel — Metpa ['DT 2-2021 obecnieunBaeTcs B COOTBETCTBHH ¢ ['0Cy1apCTBEHHO# MOBEPOYHOMH
CXeMOil /I CPEeACTB HM3MEPEHHH YPOBHS JKMAKOCTH M CHIIYYMX MaTepHaloB (4acte 1),
YTBEPKIeHHO# npuka3om Poccrangapra ot 30.12.2019 r. Ne 3459.
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Vposnemepor muozoghaznvie INSOL-90X. Memoouxa nosepku

B Meroauke noBepKH pealu30BaH METOA [epelayd eMHHMIBI METOAOM TMPSMBIX
U3MEpPEHHH.

JlonyckaeTcs npoBeJeHHE MOBEPKH OTIENBHBIX M3MEPHTENIbHBIX KaHAJIOB M3 COCTaBa
ypoBHeMepoB MHorogasueix INSOL-90X pai1s MeHbIIero 4mcia H3MepseMBIX BEIMYHH B
AMana3oHe W3MepeHHH, (akTHYeckH O0OecreYMBaIONIMMC NpH MOBEepKe ¢ 00s3aTenbHON
nepenayeil cBeneHuii 06 obObeme npoBeneHHOH moBepkH B PenepanbHbli MHGOPMANHOHHBIH
¢doua no obecnieyeHuo eMHCTBA M3MepeHuit. DakTHYeCKUil AMana3oH W3MEPEHHUH YpOBHS HE
MOYKET MpeBbIIATh JHANa30H U3MEpPEeHUH YPOBHS, YKa3aHHbIH B Tabnuue 1.

2  MNEPEYEHbBb OIIEPALIMI MOBEPKH CPEJICTBA U3SMEPEHUI

HpH MMpOBEACHHH l'IOBepKH yPOBHeMCPOB JOJIKHBI 6bITb BBINIOJTHEHBI ONIEpaliu,
yKa3aHHble B Tabmuue 2.
Tabnuua 2

O0si3aTeIbHOCTE BBHITIOJTHEHHS Homep pazzena
omnepauuii IOBEPKH MPH (MyHKTa) METOIHKH
HaumeHnoBaHMe onepanuu TIOBEPKH, B
MOBEPKH MEePBUYHON | TIEPHOANYECKOi COOTBETCTBHH C
TMOBEpKe noBepKe KOTOPBIM BBIIOJIHAETCS
orneparus NOBEPKH

Buemnuii ocMOTp cpeacTsa
H3MEpPEHUH

Jla Jla 7

[lonrotoBka k moBepke u
onpoOoBaHHE CpeCcTBa Ja Ja 8
H3MEPEHHH

[IpoBepka nporpaMMHOro
obecrieyeHHs cpeJICTBA Ha Ha 9
H3MEpPEHHH

Onpenenenune nonyckaeMon
abcoMOTHOM NOrpeIHoCTH
M3MepeHHil ypPOBHS KHUIKHX Cpejl
B 1a00paTOpPHBIX YCIOBUAX

Jla Jla 10.1

Onpenenenue gomyckaeMon
a0COJIIOTHOM MOrPeIHOCTH
M3MEpEHHi YPOBHS JKHIKHX Cpejl
Ha MECTe IKCITyaTaluH

Het Jla 10.2

Onpenenenue gomyckaeMoi
abCOMOTHOH NOrpPeLIHOCTH
U3MEpEeHHH YPOBHA paszjiena cpel
B 1a0OpaTOPHBIX YCIOBUAX

Ja Jla 10.3

Onpenenenne 1omyckaeMoi
a0CoIIOTHOH MOrPEIHOCTH
M3MEpEeHUH YPOBHS pasjelna cpejl
Ha MecTe IKCIUTyaTaluH

Hert Ha 10.4

[lonTBep:kaEHHE COOTBETCTBHUSA
Cpe/cTBa H3MEPEHHI Ha Ja 11
METPOJIOTHYECKHM TpeOOBaHHAM

3 TPEBOBAHHS K YCJIOBUSAM INPOBEJAEHUS ITOBEPKH
3.1 TlpenocrapiseMble Ha TMOBEPKY YPOBHEMEPHI KOMIUIEKTYIOTCH (M0 TpeDOBaHHIO
MOBEPUTEIS) CIEAYIOUIMMH JTOKYMEHTAMHU:
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Vpoenemepor muozoghaznvie INSOL-90X. Memoouka nogepku

—  HacToslIeH METOAMKOH MOBEPKH, YTBEPKICHHOH B YCTAaHOBICHHOM IOPSJIKE;

- 3KCIUTYaTallMOHHOM W TEXHUYECKON JOKYMEHTAIUEH;

= OpOTOKOJIaMH l'lpeI[I].IeCTBy}OH_ICI‘:I IMOBEPKH.

32

IIpn noepke cobaroaaIOT CleIYIOUIHE YCIOBHS:

—  TeMIeparypa OKpYKalollero Bo3Jayxa NpH MOBEpKe YpoBHeMepa B 1a00paTOpHUH OT
nmmoc 15 °C no nmmoc 25 °C;

—  TeMmIepaTypa OKpYXalollero BO3JyXa IpH IOBEepKE HAa MeECTe IKCIUIyaTalluH
ypoBHEMepa, oT mmoc 5 a0 mmoc 30 °C;

—  OTHOCHTEJIbHas BIAXHOCTh Bo3ayxa oT 20 1o 80 %:;

— arMocgepHoe nasiaenne ot 84 1o 106 klla;

—  HW3MepsAeMblii MPOAYKT He ABIACTCS TOKCHYHBIM M KHIAIIAM TPH aTMOc(hepHOM
JaBICHUH W TeMIlepaType OKpY)KawolleHd cpeibl, B pe3epByape OTCYTCTBYET H30BITOUHOE

JaBJICHHEC.

4 TPEBOBAHHUA K

INOBEPKY

CHHEHNHAJIMCTAM,

OCYLWECTBJAIOIHUM

K IMOBEPKE JONMYCKarOT JIHI], H3YYHBIIHX HACTOSIIHH JOKYMEHT, 3KCIUIYaTallHOHHYIO
JOKYMEHTALUIO Ha YPOBHEMEPEIL, a TAKKE MPOLICAIMIHX HHCTPYKTAXK M0 TEXHHKE 0e30MacHOCTH.

5  METPOJIOTHYECKHE H

CPEACTBAM ITOBEPKH
MeTtponornyeckue M TeXHHYeCKHe TpeOOBaHMS K CpEeACTBAM IOBEPKH IIPHBEJIEHBI B

Tabnuie 3.

TEXHUYECKHE

TPEBOBAHUA K

Tabnuua 3 — MeTtposornyeckue H TeXHH4YeCKHe TpeOOBaHMA K CPE/ICTBAM MOBEPKH

Onepauuu noBepkKH,

MCTPO.TIOI‘H‘{eCKPIC H TEXHHYECKHC

Hepe!{eHL PEKOMEHAYEMBIX

Tpedyromue TpeDOBaHUs K CPEJICTBAM IOBEPKH, CpeICTB MOBEPKH
NpUMEHEHHE HeoOXO0IMMBIe /1S TPOBECHHUS
CpEJICTB NOBEPKH MOBEPKH
n.8.1 Kontpons | Cpeactea wu3mepenwit  Temmepatypbl | Kanan U3MEpEHHH
VCIOBHH  TOBEPKH | OKpYKaromieil cpeabl B JHAna3oHE | TeMIeparypsl, npudopa
(mpu noxarotoBke K | m3mepenuit ot 15 °C go 25 °C c | komOunupoBanHoro Testo
MoBepke M | mpeaenaMu JonyckaeMoi adcomoTHo# | 622, per. Ne 53505-13;
onpodOBaHUH norpeuHocTH He 6onee £0,5 °C;
cpeacTBa CpenctBa wu3MepeHHii oTHocuTenbHOM | Kanan HU3MEPEHHH
M3MEpEeHHH ) BJIQYKHOCTH BO3/IyXa B juana3zoHe oT 20 | OTHOCHTEIbHOH BIIaXKHOCTH,
mo 80 % c mpenenamu aomnyckaeMoii | npudopa
abcomoTHOM morpemHocTd He Oonee | komOMHMpoBaHHOrO  Testo
+3%); 622, per. Ne 53505-13;
CpenctBa u3MepeHuii armocgeprnoro | Kanan H3MEPEHHH
nasineHus B auanaszoHe oT 84 no 106 | abcomoTHOrO IABIICHHS,
k[la, ¢ npemenamu Jomyckaemoit | mpudopa
abCOIOTHOM morpemHocTH He Oonee | komOMHMpoBaHHOro  Testo

+0,5 klla;

622, per. Ne 53505-13;
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Ypoenemepol mnocoghasnwvie INSOL-90X. Memoouxa nosepku

Onepannn noBepkH,
Tpedyromue
NPUMEHEHHE

CPEICTB MOBEPKH

Metposioruueckue u TEXHHYECKHE
TpeOOBaHHs K CPeICTBAM TOBEPKH,
HeoOXOIUMBIE [ POBEICHAS
10BEPKH

[lepeyenb peKOMeH1yeMbIX
CpPEJICTB MMOBEPKH

n.10.1

Onpenenenue
JIONyCKaeMoi
abcomoTHOMH
MOrpeIHOCTH
M3MEpEeHuil ypOBHS

DTalloHBl €IMHUIIBI JUTMHBI B 00JacTH
MU3MEpEeHHH  YpOBHS  KHJIKOCTH H
CBHIMYYHUX MaTepHaioB (YpOBHEMEpHBIE
YCTAHOBKH  C  HENOCPEJACTBEHHBIM
U3MEHEHHEM  YPOBHS  JKHIKOCTH),
COOTBETCTBYIOIIME  TpeOOBaHHSIM K
JTaJIOHaM He HHXke 2-ro paspsjaa, ¢

["ocynapcTBeHHbI pabounit
3TAJIOH €JMHHUIBI JUTMHBI B
001acTH M3MEpPEHHH YPOBHSA
KMJAKOCTH M CHIIYYHX
matepuasioB | paspsga B
Jmana3oHe 3Hadenuit ot 0 10
20 m Ne 3.1.ZZB.0401.2021

3459, B qtuanasone 3Hadenui ot 0 qo 20
M:

- PYJETKH ¢ TIpy30M ¢ [pejaelaMu
JIONTyCKaeMoH abcomoTHOI
norpemHocTH £(0,30+0,15-(L-1)), MM,
rae L — 4Mcio MONMHBIX M HEMOTHBIX

metpos?;
= YPOBHEMEDEI C npeaeiaMH
JIOTyCKaeMoi abcoMTHOIM

norpemHoctd =1,00 MM B Jmamnasone
3HaveHuit ot 0 10 20 MY,

KHAKHX  Cpel B | ipejenaMHu JONYCKaeMOH aOCOMOTHOM
nabopaToOpHBIX MOrPEIIHOCTH 1,00 MM o
YCIIOBHSX roCyJapCcTBEHHOH IMOBEPOYHOH cXxeme
JUIS  CPeJCTB  HM3MEpPeHHil  ypOoBHSH
KHIKOCTH M CBIIYYHX MaTepHasoB,
YTBEPKIECHHOM [Tpukazom
Poccrannapra ot 30.12.2019 roma Ne
3459, B tnanazone 3HauyeHui ot 0 mo 20
M
CpenctBo M3MEpEHHI cuibl | Kanubparop
MOCTOSHHOIO 3JIEKTPUYECKOro TOKa ¢ | MHOTO()YHKIMOHATIBHBIN H
npeaenamMu jaomnyckaemoi adcomoTHo# | kommyHukatop BEAMEX
MOrpelHOCTH +3 MKA B auanasone ot 4 | MC6 (-R), per.Ne 52489-13
10 20 MA
n.10.2 DTanoHbl €IWHHLBI JIHHBI B obnactu | - Pynerka wu3MepHTenbHas
OnpezeneHne M3MEPeHHH  YpPOBHS JKMJIKOCTH W | MeTaUIHYeckas Tuma P
J0MycKaeMoii CBINYYUX MaTepHaloB, | Kjacca TOYHOCTH 2, €
SOtohEH COOTBETCTBYIOIIHE  TpeOOBAHUAM K | IPY30M, MoaHdUKaHK
JTaloHam He Huxke 2-ro paspsga no | PIOH2IT, per. Ne 51171-12.
nor‘peumo::m rocyJ1apcTBEHHOH IOBEPOYHOH cXeMme | - YpoBHEMep
M3MCPCHHM  YPOBHA | nng  cpencTs  W3MepeHMil  YPOBHS | MHKPOBOJIHOBBIH Micropilot
KHAKHX Cpel Ha | )KMOKOCTH M ChIIYYHX Marepuanos, | S, per. Ne 17672-02.
MecTe YTBEPKIACHHOMH [Ipukazom
IKCIUTYaTaIlHH Poccranmapra ot 30.12.2019 roma Ne

Cpenctso HU3MEpPEHHH CHJIBI
NOCTOSSHHOTO 3JIEKTPHYECKOro TOKa ¢
npeaenaMu J0nyckaeMoi adbcoIoTHOH
MOTPENIHOCTH £3 MKA B JiHana3oHe ot 4
10 20 MA

BHUHP — punuan ®I'VIT «k BHUHUM um.JI.U.Menneneesa»
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Vpoenemepor muocogpasuvie INSOL-90X. Memoouxa nosepru

Onepauun noBepkw, Mertposnoruyeckue U TEXHHYECKHE [lepeuenp peKOMEHIyeMBbIX
Tpedyronme TpeOOBaHUA K CPeJCTBaM IOBEPKH, CpEZICTB NMOBEPKH
IIPUMEHEHHE HEOOXOMMBIE JUIs MPOBEICHUSA

CPEJICTB MOBEPKH MIOBEPKH

n.10.3 OTanoHsl €IMHHLBI JUTHHBI B oOnactu | Pynerka H3MepHTeIbHas

Onpenenenne M3MEPEHHH  YPOBHA  JKHJIKOCTH H | METaIMYeckas THma P

Jl0TycKaeMoit CBHIIYYHX MaTepuayoB (pyJeTKH ¢ | Kj1acca TOYHOCTH 2, ¢

P — Tpy30M), COOTBETCTBYIOLIHE | TPY30M, MOZH(pHKAITH

TpeboBaHUM K dTajoHaM He Hike 3-ro | P20H3T, per. Ne 51171-12.
norpemHoFTu pa3psfa, C MpejieslaMH  J0MycKaeMoi

HEMCDEHEE  YPOBHL | abcomoraol IOrPEIIHOCTH

pasaena  cpen B | £(0,40+0,20-(L-1)), MM, rae L — uucio

nabopaToOpHBIX MOJIHBIX M HEMOJHBIX METPOB, IO

YCIIOBHSX ['ocynapcTBeHHO# TOBEpOYHOH CcXeMe

JUIs  CPEeICTB  HM3MEpEeHHil  ypoBHA
KHIKOCTH H CBIIYYHX MAaTepHaIOB,
YTBEPKIEHHOM [Ipukazom
Poccrannapra ot 30.12.2019 r. Ne 3459,
B Juana3oHe 3HaueHuii ot 0 10 20 m

n.10.4 DTaloHBl €IHHHUIBI JUTHHBI B o0nactu | Pynetka H3MepHTE/IbHAs

Onpeﬂe_}]e}{"e H3MepeHHﬁ YPOBHA KHIKOCTH W | METAJIITHYECKas THIIa P

J10TycKaeMoit CBIMTYYHX MaTepHalioB, | Klacca TOYHOCTH 2, €

henniTanh COOTBETCTBYIOLIHE  TPeOOBAHHAM K | TPY3OM, MoaudUKaIHK

JTaJloHaM He Huke 2-ro paspsga no | P20H3I, per. Ne 51171-12.

HOFpeII.IHOfTH rOCy/IapCcTBEHHOH IOBEPOYHOH cXeme

M3MCPCHHH YPOBHA | g cpemcTB  WM3MEpeHHil  ypOBHS

pasaena  Cpel  Ha | )KHIKOCTH W CHIYYHX MarepualioB,

MecTe YTBEPKICHHOI [Ipuxazom

SKCIUTVATALlHH Poccrannapra or 30.12.2019 roga Ne

’ 3459, B nmanaszo”e 3HadyeHuit ot 0 1o
20lilM

[lpumeuanne -

Honyckaercs

() — BepxHwmii npeznen U3MepeHuii 3TaoHa BbIGHPAETCA B 3aBUCHMOCTH OT BEPXHEro npejena
M3MEpeHHii NOBEPAEMOro ypoBHeMepa.

() — BepxHHii npeaen H3MEPEHHii PYJIETKH C TPY30M BHIOHPAETCs B 3aBUCHMOCTH OT BEPXHETO
npejena U3MepeHUH NoBepaeMoro ypoBHeMepa, Ho He Donee 5,6 m.
MCMOL30BaTh TPH TIOBEPKE JpYrHe YTBEPHKIEHHbIE H
aTTECTOBAHHBIE ITAJIOHbI €IMHHULL BEIMYHMH, CPEICTBA H3MEPEHHIl YTBEPIKIEHHOTO THIIA U MOBEPEHHBIE,
cTaHjapTHbIe 00pasiibl, MOBEPOYHbBIE JKHAKOCTH YAOBIETBOPAIOILME METPOJIOTHYECKHM TpeOOBaHHAM,
YKazaHHbIM B Taliuue, a TakKe BCMOMOraTelbHble TeXHMYECKHEe CpeaCTBa Y/OBIETBOPSAIOLIHE
TpeboBaHUAM, YKa3aHHBIM B TaOnulle.

6 TPEBOBAHUA (YCJOBHUS) 1O OBECHEYEHHUIO BE3OIIACHOCTH

IMPOBEJAEHUS TIOBEPKH

Ilpu npoBeaeHun moBepkH coba0AaOT TpeOOBaHWA MpaBHI TEXHHKH O€30MacHOCTH,
yKa3aHHbIE B TEXHHYECKOH JOKYMEHTALMH Ha MOBepsieMoe CPe/ICTBO H3MEPEHHIl, IPUMEHSIEMbIE
Cpe/ICTBa MOBEPKH M BCIIOMOTraTe/lbHble TEXHHYECKHEe CPeJICTBA.

7  BHEHIHHWH OCMOTP CPEJACTBA U3MEPEHUI
7.1 [1pu BHEHIHEM OCMOTPE J0JIKHO ObITh YCTAHOBJIEHO:
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—  COOTBETCTBHE YPOBHEMEpPOB TpeOOBaHMAM TEXHHYECKOH JOKYMEHTALlMH B YacTH
MapKUpPOBKH, YIAaKOBKH, TPAHCIIOPTHPOBAHUSA H XpaHEHHUS;

—  COOTBETCTBHE BHEIIHETO BHIAa YPOBHEMEPOB ONHCAHHIO M H300pakeHHIO,
NPHBE/ICHHOMY B OMTMCAHUH THIIA;

—  cobmojeHne TpeOOBaHMH MO 3alMTE YPOBHEMEPOB OT HECAHKIIHOHHPOBAHHOI'O
BMEIIATEILCTBA COTJIACHO OMHMCAaHMs THIA (MTPOBEpKa HATWYUS MPe1YCMOTPEHHBIX MI0MO);

—  OTCYTCTBHE NMOBPEXIeHHUH U 1e(eKTOB, yXyIIIArOIIMX BHENIHHH BHI YPOBHEMEPOB
H IIPENATCTBYIOMIMX ITPOBE/ICHHIO TOBEPKH;

—  LeJIOCTHOCTH LIHYPOB 1€KTPONHTaHUA H Kabeei.

7.2 Pe3synpTaT BHENIHEIO0 OCMOTpPAa CYMTAIOT TOJOKHUTEIBHBIM, €CIH MapKHpOBKa
YPOBHEMEPOB COOTBETCTBYET JKCIUTyaTAallHOHHBIM JOKYMEHTaM, BHEIIHHH BHJl YPOBHEMEPOB
COOTBETCTBYET ONMHCAHHIO U H300paKeHHIO, MPUBECHHOMY B ONHCAaHHH THIA, COOIIONAIOTCS
TpeOOBaHMI MO 3allMTe YPOBHEMEPOB OT HECAHKLIMOHHPOBAHHOIO BMEIIATEILCTBA COIJIACHO
OMHCAHMIO THMA, HAa YPOBHEMEpax OTCYTCTBYIOT BHEUIHHE MEXaHHYECKHE TOBPEKIACHHA H
neeKThl, MPEeNnsTCTBYIOLIHE ee MPUMEHEHHIO, LIeIOCTHOCTh NTHYPOB 3J1eKTPONHTAHHS U Kabesei
HEe HapyllleHa, WJIH OTPHUATEIbHBIM, €CIM MAapKHPOBKa YPOBHEMEPOB HE COOTBETCTBYET
IKCITyaTallHOHHBIM JIOKYMEHTaM, BHEIUHHI BHJ YPOBHEMEPOB HE COOTBETCTBYET ONMHCAHHIO H
H300pakeHUIO, MPUBEICHHOMY B ONHCAHWH THUMA, He colmojaroTcs TpeOOBaHWH MO 3alllMTe
YPOBHEMEPOB OT HECAHKIIMOHUPOBAHHOIO BMEIIATENILCTBA COIJIACHO ONHMCAHWIO THIA, Ha
YpOBHEMepax T[pPHCYTCTBYIOT BHEIIHHE MEXaHHYECKHE TOBPEXKJIEHHs MW Je(eKTsl,
NPEeNnsTCTBYIONIME €ro NPHMEHEHHIO, IeJOCTHOCTh WIHYPOB OJJIEKTPONHTaHMA M Kalelnei
HapyweHa. [lpu oTpuuaTenbHOM pe3yibTaTe BBHINOJHEHHE NATbHEHIIMX OINEpalHil MOBEPKH
NpeKpanaoT.

8 TOJII'OTOBKA K TIIOBEPKE HW OIIPOBOBAHHUE CPEJICTBA
U3MEPEHUI

8.1 IloaroroBka K noBepke

[lepen  mpoBeleHHEM  MOBEPKH  JODKHBI  OBITH  BBINOJHEHBI  CIEAYIOLIHE
NOATOTOBUTENIbHBIE pabOTHI:

— TOArOTaBJIMBAIOT TMOBEpsieMble CPEACTBA M3MEPEHHH M CpEICTBa TMOBEPKH B
COOTBETCTBHH C IKCILTyaTallHOHHOM JIOKYMEHTALIHEH,

— BBIJIEP)KHBAIOT NOBEPAEMbIE CPEICTBA H3MEPEHHI U CPEICTBA MOBEPKH B TeYeHHE 4-X
4acoB B YCIIOBHSAX, YKa3aHHBIX B 1 3.2;

— NPOBEPSIOT HAIHYHE, KOMILJIEKTHOCTh H COCTOSIHHE JKCIITyaTallHOHHBIX JIOKYMEHTOB;

— NPOBepPSIOT coOMoAeHHe YCIoBHi i 3.2.

8.2 OnpodoBanne cpeacTBa H3MepEeHHI

8.2.1 GuUKCHPYIOT, 3a3eMISIOT H BKJIIOYAIOT YPOBHEMED B COOTBETCTBHH C PYKOBO/JICTBOM
IO JKCILTyaTalHH.

8.2.2 BeiiepknBaioT YpoBHEMEP BO BKJIIOYEHHOM COCTOSIHHH He MeHee 30 MHHYT.

8.2.3 CunThIBalOT TMOKa3aHHs -C YPOBHEMEpa B COOTBETCTBHH € PYKOBOJCTBOM 110
SKCIUTyaTaluu. Pe3ynbTaThl ONMpoOOBaHHA CUYHTAIOTCS IOJOKHMTENBHBIMH, €CJIH KOPPEKTHO
oTo0pakaroTcs Bce 3HAUYCHHUS.
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9 TIPOBEPKA NMPOIr'PAMMHOI'O OBECIIEYEHUA CPEACTBA
U3MEPEHUH

9.1 Onpenenenne MIASHTH(OHKALMOHHBIX JAHHBIX BCTPOEHHOTO IPOrPaMMHOIO
obecrieueHHs MPOBOJAAT NMYTEM CYHTHIBAHHS JaHHBIX uepe3 BeO-mHTepdeiic Opayszepa MeHIO
«Mudopmanusg» ramapaoro MeHo «Obmee no npudopy ».

9.2 PesynpTar CYHMTaeTCs TNOJOKHTEIBHBIM, €CIH IOJy4YeHHbIe HIACHTH(UKAIMOHHBIE
JIaHHBIE COOTBETCTBYIOT JaHHBIM, YKa3aHHBIM B ONHCAHHM THNA YPOBHEMEPOB, HIIH
OTpPHLATEILHBIM, €CJIH MOJTy4YeHHbIe HACHTH(HKAIIMOHHBIE JIaHHbIe HE COOTBETCTBYIOT JaHHBIM,
YKa3aHHbIM B ONHMCAaHMH THNa ypoBHeMmepoB. [IpH oTpHIATENLHOM pe3y/bTaTe BBINOJHEHHE
NanbHEHINX orNepalHii MOBEpPKH MPEeKpalakoT.

10 OIIPEJAEJIEHHE METPOJIOIT'HYECKHUX XAPAKTEPUCTHK
CPEJICTBA U3MEPEHUH

10.1 Onpenesenne gomyckaemoii adcoIIOTHOH NMOrpemIHOCTH H3MEPEHHH YPOBHSH
AHIKHX cpe/l B J1a00paTOPHBIX YCI0BHSAX

10.1.1 Onpenenenne NOrpeniHOCTH U3MEPEHUH YPOBHS B 1a00OpaTOPHBIX YCIOBHAX
TMPOBOJAT HA YPOBHEMEPHOI YCTAHOBKE B TpeX KOHTPOIbHBIX Toukax: Hmin=10 mm; 0,5-Hmax;
Hmax+10 mm, rae — Hmin 3HaueHWe HMKHEro npeaena HW3MEpPeHHH YpPOBHS IOBEPSAEMOro
ypoBHeMepa 1 Hmax 3HadeHHe BEpXHEro npezena u3MepeHuil ypoBHS MOBEPAEMOro YpOBHEMEPA.

10.1.2 MoHTHpYIOT ypoBHEMED HA (hr1aHe H3MEPUTENBHOTO Y4acTKa YPOBHEMEPHOH
YCTaHOBKH, (PUKCHPYIOT H 3a3eMJISIIOT.
10.1.3 Bocnpou3BoasT Ha ypOBHEMEpHOH YCTAaHOBKE KOHTPOJBHYK TOYKY H

CHUMAKT MOKa3aHHuA H? MM.

10.1.4 CHUMAIOT MOKa3aHus C YpOBHEMEPA B KOHTPOJIbHOH TOYKE H?’ , MM.

10.1.5 [lpy  Wcnonb30BaHWH  CpeACTBA  H3MEPEHUH  CHJIBI  TOCTOAHHOTO
JNIEKTPUYECKOr0 TOKa JUIS CHATHSA TMOKa3aHHUs YPOBHEMEDA, 3HAYE€HHE H3MEPAEMOro YpPOBH:A
YPOBHEMEPOM, MM, BBIYHCIIAIOT 10 dopmyIe:

D-(1,—4)
H?’ P T A . (1)
16

rae D - quanason u3mepenuit ypoBHS YPOBHEMEPOM, MM;

[y - 3HAQYC€HHUE TOKOBOI'O BBIXO/IHOI'0 CHIHalla ¢ YpOBHEMEDA, MA.

10.1.6 Pe3ynbTaThl M3MEpPEHHH 3aHOCAT B MPOTOKON IOBEPKH, (Gopma KOTOPOro
npuseaeHa B [Ipunoxkenun A.

10.2 Onpenenenne aonyckaemoii abcoI0THOH MOrpPemHOCTH H3MEPEHHH YPOBHS
AHAKHX CPe/l Ha MecTe IKCIIyaTalHH

10.2.1 OnpeneneHue MOrpelIHOCTH M3MEPEHHH YPOBHS Ha MECTE IJKCIUTyaTalluH IpH
MOMOIIM PYJIETKH C TPY30M MPOBOAAT B TpeX KOHTPOIbHBIX Toukax: Hmin+10; 0,5-Hmax;
Hmax+10, rae — Hmin 3HayeHne HHKHEro mnpejesa H3MEPEHHH YPOBHA MOBEPAEMOro
ypoBHeMepa 1 Hmax 3HaueHHe BEpXHEro npesena H3MepeHHi ypoBHs II0BEPAEMOT0 YpOBHEMEpa.

10.2.2 TIpoBepsrOT COOTBETCTBHE YCTAHOBJICHHOH B IIPOrPAMMHOM 00€CHeYeHHH
MOBEPAEMOro ypoBHEMepa 3HaueHust 0a30BOM BBICOTHI 3HAYEHHIO 0a30BOM BBICOTHI pe3epByapa.
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Vposnemepwr muocogpasnvie INSOL-90X. Memoouka nosepru

10.2.3 CHuMaIOT oKa3aHUs ypOBHEMEPA B KOHTPOJILHOM TOYKe Hiy ., MM.

10.2.3 Tlpu ucmonb30BaHUM CpPE/ICTBA W3MEPEHHH CHIBI MOCTOSHHOTO 3JIEKTPHYECKOTO
TOKa JUIA CHATHS ITOKa3aHHUs YPOBHEMeEpa, 3HAYEHHE H3MEPSEMOr0 YPOBHS YPOBHEMEPOM, MM,
BBIUHCIIAIOT 110 dopmyie (1).

10.2.4 OnyckaroT pyJeTky ¢ rpy3oM uYepe3 M3MEpHTEIbHBIH JIIOK pe3epByapa U IO ee
mKane (UKCHPYIOT BBICOTY ITOBEPXHOCTH pasjielia «KUIKOCTh — ra3oBoe MPOCTPaHCTBO» (anee
— ra3oBO€ MPOCTPAHCTRO).

10.2.5 BeHUCISIOT 3TAIOHHOE 3HAYEHHE YPOBHS 110 opMyJie:

H?=H, -[1+aCT (17 —T;)J—Hir -[1—(15 -(20-T§)}, %)

rae Hg - Gasosast BeicoTa pesepByapa, 3HaueHHe KOTOPOi IPHHUMAIOT TI0 TPOTOKOJTY MOBEPKH
(kayIMOpOBKH) pe3epByapa, MM;

O, - TeMmIepaTypHbli KO3(Q(HUMEHT IMHEHHOro paclIMPEHHs MaTephajla CTEHKH

pe3epByapa, 1/°C;

O, - TemmepaTypHbli K03()(UIHEHT THHEHHOro pacHIMpeHHs MaTepuana pPYJIETKU C

S

rpysomM, 1/°C;

n ~
T, - Temmeparypa Bo3ayxa npu nosepke (KaaMOpOBKe) pe3epByapa, 3Ha4eHHe KOTOPOH

NPHHUMAIOT IO TIPOTOKOY MOBEepKH (KanubpoBke) pesepByapa, °C;

r
T, - Temneparypa Bo3ayxa npn u3mMepeHHH BBICOTHI Ta30BOr0 MPOCTpaHCTBa, °C;

r .
Hi - BBICOTa ra3oBOr0 IIPOCTPaHCTBa IIPH 1-M H3MEPEHHH, MM.

10.2.6 Omnpenenenne MOrpelIHOCTH M3MEPEHHH YPOBHsS Ha MECTe JKCILIyaTallid NpH
IIOMOILH 3TaIOHHOTO YPOBHEMEpa NMPOBOJAT B TPeX KOHTPOIbHBIX Toukax: Hmin+10; 0,5-Hmax;
Hmax+10, rme — Hmin 3HaueHuWe HWKHEro mpejeia HM3MEpPEeHHH YPOBHS TOBEPAEMOTrO
ypoBHeMepa H Hmax 3HaueHne BepXHero npezesa U3MepeHHi ypoBHs [I0BEPSIEMOr0 yPOBHEMEDA.

10.2.7 TlpoBepsitOT COOTBETCTBHE YCTAHOBIECHHOH B I[POrpaMMHOM o00ecre4eHUH
MIOBEPSAEMOT0 M ITAIOHHOTO YPOBHEMEpa 3HaYeHUH 0a30BOH BBICOTHI 3HAUEHHIO 0a30BOH BHICOTHI

pesepByapa.

o 3
10.2.8 CHUMAIOT NOKa3aHHs 3TAJJOHHOTO YPOBHEMEPA B KOHTPOJILHOH TOUKE Hi , MM.

10.2.9 CuuMaloT nokasaHus NOBEpPAEMOro ypoBHeMepa B KOHTPOJILHOH TOYKe Hiy . MM.

10.2.10 Pe3ynbTaThl M3MEpeHHH 3aHOCAT B MPOTOKOJ TMOBEPKH, (Gopma KOTOPOro
npuseaeHa B [Ipunoxkenun A.

10.3 Omnpeaesenne ponyckaeMoii adcoIHTHOH MOrpPemIHOCTH H3MePEeHHH YDPOBHS
pasjenia cpel B 1a00paTOPHBIX YCI0BHAX

10.3.1 OmnpepneseHue NOrpeliHOCTH M3MEPEHHsS YPOBHS pasjesia Cpel NPOBOAAT IpPH
TIOMOIIM PYJETKH C TIPYy30M, €MKOCTH HIH pe3epByapa, COOTBETCTBYIOLIETO IO BBICOTE
M3MEpPAEMOMY  JMamna3oHy, OCHAalleHHbBIM  (aHueM JUIs  MOHTaXa  ypOBHEMepa,
BOJIOYYBCTBUTEIBLHOM MacThl U Maciia uuaycrpuaisioro MITI-30.

10.3.2 TlorpemHoCTs W3MEPEHHS YPOBHS pa3ziena cpell YPOBHEMEpPaMH OIPEleNsioT He
MEHee 4eM B TpeX KOHTpoibHbIX Toukax: Hmin+10; 0,5-Hmax; Hmax+10, rae — Hmin 3nayenue
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HIKHETO Tpeziena W3MepeHnil ypoBHs MoBepsieMoro ypoBHemepa 1 Hmax 3HaueHue BepXHero
npejiesna u3MepeHHil YpoBHS MOBEPSEMOro YpPOBHEMEPA.

10.3.3 MoHTHpYIOT ypoBHeMep Ha ¢raHel eMKOCTH WJIH pe3epByapa, (QHKCHPYIOT H
3a3eMJISAIOT.

10.3.4 3anoiHAIOT eMKOCTh WM pe3epByap MHIYCTPHATBHBLIM MAacjiOM Ha YPOBEHb HE
MmeHee 0,2 M.

10.3.5 3anonHsA0T eMKOCTB HIIH pe3epByap ¢ HHIYCTPHATLHBIM MacJIOM BOJIOH HAa YPOBEHb
HE MEHee 5 MM.

10.3.6 U3mepsroT ypoBeHb BOJBI 1101 HHYCTPHAILHBEIM MACJIOM TPH MIOMOIIH PYJIETKH C

- - w 3B
Ipy30M, Ha Y4acCTOK LIKallbl KOTOPOH HAHECEH CIIOH BOJOYYBCTBHTCIBHOH IACTHI, Hi . MM.

. B
10.3.7 CHuMalOT NOKa3aHUs NOBEPSEMOro YPOBHEMEPA B KOHTPOJILHOH TOUKe Hf , MM.

10.3.8 Pe3ynbTarsl H3MepeHHI 3aHOCAT B IIPOTOKOJI OBEPKH, (POpMa KOTOPOTO NMPHBE/ICHA
B [Ipunoxenunn A.

10.4 Onpenenenne nonyckaeMoii abCco/IIOTHON TMOrpemIHOCTH H3MepeHHIl YpPOBHS
pasjiena cpejl Ha MecTe IKCIIYATALHH

10.4.1 OnpeneneHne MOTPENIHOCTH H3MEpeHHl YpOBHS pa3jena cpel Ha MecTe
SKCITyaTaluy MPOBOIAT MPH HATMYMHU NOJATOBAPHON BOJIBI B pe3epByape ¢ MOMOIIBIO PYIETKH ¢
rPy30M W BOJOYYBCTBUTEIBHOH MacThl B JBYX KOHTPOJBHBIX TOYKax, PaBHOMEPHO
pacrpeie/IeHHbIX 110 BBICOTE YPOBHS MOATOBAPHOH BOJIBI.

10.4.2 U3mepsioT ypoBeHb MOATOBAPHOM BOJBI B MECTe PACIOJIOKEHHsS YpOBHEMepa Ha
pesepByape NpH MOMOIIH PYJETKH C IPy30M, Ha Y4acTOK INIKalbl KOTOPOH HaHeceH Coii

- 3B
BOJOYYBCTBHTCIIbHOH IACThI, Hi » MM.

. B
10.4.3 CHumaroT nokasaHus MOBEpsIEMOro ypoBHeEMepa B KOHTPOJIbHO# TOUKe Hf » MM.

10.4.4 Pe3ynbTaThl H3MEPEHHI 3aHOCAT B IIPOTOKOJ MOBEPKH, (POPMa KOTOPOro NpHBE/IeHa
B [Ipunoxenuu A.

11 TOATBEPXK/JIEHUE COOTBETCTBHS CPEJICTBA W3MEPEHHUN
METPOJIOTHYECKHUM TPEBOBAHUSIM

11.1 3nayenne abCOMOTHON MOTPENIHOCTH H3MEPEHHH YPOBHS KHIKUX Cpejl AH, . MM,

BBIYHCIIAIOT 110 hopMyIie:
Y 3
AH, =H, -H_, (3)
rie H? — 3TAJIOHHOE 3HAYCHHE YPOBHS, MM;

y
H. —nokasanmne yposnemepa, Mm
11.2 3a aOCoMoOTHYIO MOrPelIHOCTh H3MEPEHHH YPOBHS KHIKHX Cpell NMPHHHMAIOT
HauOoJIbIIeE 3HAYCHHE AH, , MM, BerdHC/ICHHOE 110 popmyse (3).
11.3 Berunciennbie pesynabratl AH., MM, 3aHOCST B NPOTOKOJ NOBEpKH, (hopma

KoTOporo npuseseHa B [Ipunoxenun A.
11.4 VYpoBHeMep CUMTAIOT BBIJACPKABIIMUM [OBEPKY, €CJIM MOJY4YEHHBIC 3HAYCHUS

OCHOBHOH abcomoTHO# norpemHocTd AH, He NpeBbILAOT +3 MM, NPH CHATHH IOKa3aHHi ¢
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YPOBHEMEpaA IIpH MOMOLIM HH(POBOrO KOJAMPOBAHHOrO cHrHaia Ha Oaze mporokosa Ethernet
TCP/IP u (nnm) RS-485, u +3 mm wiun +0,05 % 0T auanaszoHa H3MEPEHHId, PH CHATHH TMOKa3aHHi
C YpOBHEMEpA NpPH MOMOIIH YHH(DUIMPOBAHHOIO TOKOBOro curHana (4 — 20) MA, Kpome TOro
JOTIOJTHUTEILHOM TeMIIEPaTypPHOH MOTrPEIIHOCTH H3MEPEHHH YPOBHS JKHUAKHX cpell Ha Kaxble 10
°C u3MeHeHHs TeMIlepaTyphl OKPYIKalolleil cpe/ibl OT TeMIepaTypbl HOpMATBHBIX yeinoui 20 °C
He npesbiuatoT £0,02 % ot aAuanazoHa W3MepeHHii, NpH CHATHH MOKa3aHUI ¢ YPOBHEMEpaA MPH
noMoiH HGpoBoro Ko aMpoBaHHOro curxHana Ha 6ase nporokona Ethernet TCP/IP u (wim) RS-
485, u 0,05 % ot nnanazoHa U3MEpEeHH, IPH CHATHH MOKa3aHWiH ¢ ypOBHEMEpa NPH MOMOIIH
YHU(DHUIMPOBAHHOIO TOKOBOrO cHrHaia (4 — 20) MA.

.~ ~ B
11.5 3Hauenune abCoMOTHOM MOTPEIIHOCTH H3MEPEHH YPOBHA pasjiena cpel AHi s, MM,

BBIYHCIIAIOT 110 hopMmyJie:

AH? =HY® —H”, )
rne H® — nokasanme pynetku ¢ rpy3om, mu;
ac I, Py IPY30M, MM,

B
Hf — 3Ha4yeHHWe YPOBH pasjiena cpejl, H3MEpeHHOe YPOBHEMEPOM, MM.

11.6 3a abcomoTHYIO MNOrpeliHOCTh W3MEPEHHMH YPOBHs pasjesia cpel MPHHHUMAIOT

B
Haubosbinee 3navenne AH { » MM, BBIYHCIIEHHOE 10 dopmyne (4).

B
11.7 BpruucieHHble pe3yJibTaThl AHi, MM, 3aHOCAT B MPOTOKOJ MOBEPKH, (opma

KoToporo npuse/ieHa B [1punoxennn A.
11.8 VpoBHeMep CYHMTAIOT BBIAEPXKABIIMM [OBEPKY, €CIH IOJTyYEHHbIE 3HAUYCHHS

a . B
OCHOBHOH abCOIOTHON MOIrpemHoCTH AHi He mpeBbIIAIOT =15 MM, KpomMe TOro

JOTIOJIHATETLHOM TEMIIEPATYPHOIl MOrPENIHOCTH H3MEPEHHIT YPOBHS pa3/iesia cpell Ha Kaxzsle 10
°C u3MeHeHHs TeMIIepaTypbl OKPYXKaIOILeil CPeJibl OT TeMIepaTypbl HopMalbHbIX ycnoBuii 20 °C
He npesbiaet £0,02 % ot AuanazoHa H3MEpEHHH.

12 O®OPMJIEHHME PE3YJIbTATOB

12.1 [lpu mpoBeJeHHH NOBEPKH COCTaBISAIOT MPOTOKON C yKa3aHMEM BCEX 3HAYCHHI
pe3yJIbTaTOB H3MEPEHHIA.

Ceezienus 0 pe3yJbTaTax MoBepku nepenarot B OenepaibHbli HHGOPMaHOHHBIH HOHN
no o0ecrneyeHHu0 eJIMHCTBA M3MEpPEHHH B COOTBETCTBHH C IOPSAJKOM IIPOBEJICHHS MOBEPKH
CPEJICTB U3MEPEHHIA, MPelyCMOTPEHHBIM AEHCTBYIOLIMM 3aKOHO1aTe/IbeTBOM PD.

12.2 TIpn MOMOKHUTENBHBIX Pe3y/IbTaTax MOBEPKH M0 3asBICHHIO 3aKa34HKa 0DOPMISIOT
CBHJIETEJIBCTBO O MOBEPKE, K KOTOPOMY MPHJIAraioT MPOTOKO] MOBEPKH. 3HAK MOBEPKH HAHOCHTCS
Ha CBHJIETE/ILCTBO O NMOBEPKE (MPH €ro HATHYHH).

12.3 Tlpn oTpuuaTe/NbHBIX pe3yibTaTax I[MOBEPKH YPOBHEMEpP K MPHMCHEHHIO HE
JIOTIVCKAIOT, TI0 3asABJICHHIO 3aKa34yMKa BBIIAIOT H3BEHIEHHWE O HEMPHUTOJHOCTH C YKa3aHHEM
NPHYHH B COOTBETCTBHH C JCHCTBYIOIUM 3aKOHO1ATEIbCTBOM.
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INMPHJIOKEHHUE A

(pexomeHayEMOE)

®opma NpoTOK0.Ia MOBEPKH
IIPOTOKOJ NMNOBEPKH Ne

Crp. u3

HaumenoBanme cpeicrea u3mepenuii:
Tun, moaesib, H3roTOBHTE/Ib:
3aBoackoii Homep:

HanmenoBanue u aapec 3aKka3zyuka:
Mertoanka noBepku:

MecTo npoBeaeHns: MoBepKH:
IloBepka BbINO/IHEHA ¢ IPHMEHEHHEM:
Hpenen nzmepenus:

Buemnmuii ocmoTp:

Onpodosaunne:

IIpoBepka nporpaMMHOro obecneveHus:
YciaoBHSI NPOBE/IeHHS MOBEPKH:

Temneparypa okpyxkaromeii cpenb: o ¥
AtmocdepHoe n1aBreHHe: klla

OTHOcHTENbHAS BIAXKHOCTL BO3/YXA: %

Tadbnumna Al - Pe3ynbrarel u3MepeHHi YPOBHS XKHIAKHX Cpejl

ITokazanue noBepsieMoro ITokazanue cpeacTBa MOBEPKH,
ypOBHEMepa, MM MM

[Torpemnocts
YPOBHEMEPA, MM

Tadnuuna A2 - PesynbTaTsl H3MepeHHH YPOBHS pa3sjiesa cpen

[Toka3zanue nosepsemMoro IToka3anue cpeacTsa noBepkH, [TorpemnocTs
YPOBHEMEpa, MM MM ypOBHEMEpa, MM
JIO/KHOCTB LA, TIPOBOAHBLIETO TNOBEPKY MOANHCH O.H.O

Jlata noBepku
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