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1 O6BbeKT ncnbiTaHumn
HacTosiasa nporpamma pacnpocTpaHsieTcs Ha ABTOMaTU3MPOBAHHY0 CUCTEMY M3MEPEHMWI KOHLIEHTPALMI

3arps3HALWNX BeLLecTB, cOpacbiBaeMbix B BOAHbI 00bekT no Bbinycky Nel Ha YensbuHckon TOU-4 dmnman
OHeprocuctema «Ypan» NAO «doptym» (ACUC UT3U-4) n npegHasHayeHHas ons:

- HenpepbIBHOIo namMmepeHuna KOHLI.eHTpaLLI/IVI aBToMaTn4eCKMMn cpegcreamum I/I3MepeHVII7I cneayrowmx
3arpssHALWKUX BellecTB Ha Bbinycke Nel cTouHbix Bog YenabuHckon TOL-4 (Mr/m3): xnopuagbl, HedbTenpoaykThl,
CyXOWM OCTaToK, B3BelleHHble BewecTtBa, OLIPK, xeneso, HaTpUn, MarHumn, KanbLUUi, BENUYMHbI XMMUYECKOTo
notpebnexus kucnopoga (aanee XIK) n napameTtpoB (TemnepaTypa, oO0beMHbIn pacxon, pH) cbpackiBaembix

CTOYHbIX BOA B BOOHbI OOBEKT;

- cbopa, 06paboTku, BU3yanmsauumn, XxpaHeHUs noflydYeHHbIX AaHHbIX, MPEeACTaBNEHUs NOyYEeHHbIX
pe3ynbTaToB B pa3nuyHbIX doopmarax;
- nepegayv no 3anpocy HakonneHHon NHPopMaLMm Ha BHELLHWIA yAaneHHbIN KOMMNbIOTEp (Cepaep) No

KaHany cBA3n

SAKASYUK: MAO «PopTym»

454077, Poccuiickaa ®enepaumns,

r. YenabuHck, yn. Poccuiickas, 1

MHH 7203162698, KM 997150001

P/c 40702810072000111639

BaHk YensibuHckoe otaeneHune Ne 8597 MAO CbepbaHk,
BVK 047501602,

K/c 30101810700000000602 OI'PH: 1058602102437

MecTo BbINONHEHUSI paboT:

Poccunckas dpegepauns, 454006, r. YenabuHck, yn. Poccuiickas, 1 Tepputopua YenabuHckaa TOL-4.

XapakTep npov3BOACTBa — eQMHNYHOE.

Ha ncnbitanuns npegcrtaensetca ACHC, 3aBoackon Ne .
Mpu ncnbITaHUAX NPOBOAUTCH NPOBEPKA KaXaoro n3MepuTenbHOro kaHana B coctase: Npobo3abopHoe yCTPONCTBoO,

MPOMBbILLIIEHHbIE aHanM3aTopbl, pacxogoMep, AaTyuk TemnepaTypbl, pH-MeTp, nporpamMMHO- annapaTHbIi

KOMMJ1EeKC.

2 CopgepxaHue U 06beM UCNbITaHUN

HanmeHoBaHue aTana ucnbiTaHUn Ccblinka Ha NyHKT CBefleHuns 00 aTanoHax n ucnbiTaTenbHOM
MeTOOMKN obopynoBaHun
WCMbITaHMN

1 OnpepeneHne MeTPONOrMYECKNX U
TEXHNYECKNX XapaKTepnUCTuk cpeacrtea

N3MepeHnn

1.1 lNpoBepka rabapuUTHbLIX pa3mepoB MM n4.1 JlnHelika nameputensHasa metannudeckas no FOCT

M Macchbl 427-75

1.2 Onpepenexve ocHoBHon | M n.4.2 NsmepuTtens napameTpoB MUKpOKNnmaTa
MOrPeLHOCTM M BapuaLmMn nokasaHui | - «MeTteockon» no TY 43 1110-002-18446736 - 05.

Mo KaHanam n3MepeHwil CraHpapTHble o6pasubl coctaBa — [CO, nepeyeHb

KoTopbix npuseeH B NMpunoxexun A k MNMA




HanmeHoBaHue aTana ucnbiTaHum

Ccblinka Ha NyHKT

CefeHuns o6 aTanoHax 1 UcnbiTaTenbHOM

METOAMNKM obopynoBaHum
nucnbITaHUM
1.3 Onpepenexve ocHoBHon | A, n. 4.3 YcTaHoBKa pacxogomepHas 3TanoHHas c
MOrpelHocT!  KaHana u3MepeHun NorpeLLHoCTbI0 N3MepeHns pacxoga He bonee +0,3 %
pacxofa M [OManasoHOM BOCMPOM3BEAEHMS pacxodja Ao
400 m3/.
YcTaHOBKa YpOBHEMEpHasi C BEPXHWM Mpeaenom
n3MepeHuin He MeHee 1M 1 NOrpeLLHOCTBLIO N3MEPEHNS
He Gonee +1 Mm
14  OnpegeneHve  norpelwwHoctn | M, n. 4.4. KannbpaTtop MHOroyHKUMOHANBHbIA NOPTAaTUBHbLIV
KaHana nsMepeHuin Temneparypbl METPAH 510-NMMK
1.5 PaccmoTpeHune npotokonos | MW, n.4.5 -

UCMbITAHUA B LENAX YTBEpXOeHUs
TUNa cpencTB U3MEPEHUI, BXOOALLMNX B
cocTaB KoMMreKkca

1.6 MNpoBepka noTpebnsaemom

FOCT P 52931-

BonbTmeTp yHMBepcanbHbi undposon B7-34A

MOLLHOCTH 2008, n. 8.26

1.7 [NpoBepka cootBeTcTBus 1M, n. 4.6 Chnon.1.2,n.1.3

METPONOrMYeCKnX XapaKkTepucTuk

KoMMnekca TpeboBaHusMm,

npuBeaeHHbIM B Mpukase

MwuHnpupoabl Poccumn Ne 425 ot

07.12.2012

2 OueHka NOMHOTHI U npasunbHocTh [N, n. 4.7 Mo TexHuyeckom AOKyMeHTaunm

MEeTPONOrM4yecKmx XapakTepucTuk

cpeacTea n3MepeHui B

npeacTaBneHHoON 3asButenem

TEXHUYECKON JOKyMeHTauum

3 OnpoboBaHMe METOAMKUN NMOBEPKN MA, n. 4.8 YkasaHbl B pasgene «Cpefnctsa noBepku» OOKYMeEHTa
YPANTEXMNPOEKT-36/1600/19/12683-MI1 «I'CO.
ABTOMaTU3MPOBAHHAs cuctema n3MepeHuii
KOHLIeHTpauun 3arpsAsHSLNX BeLLeCTB,
cObpacbiBaeMblX B BOAHbIN 00BLEKT Ha YensabuHckoi
T3U-4 dwunman OHeprocuctema «Ypan» [1AO
«doptym»  (ACUC  YensbuHckom  T3U-4)» nu
Mpunoxerun A k INMA

4 OueHka 3awWmTbl U naeHTudukaumna M, p. 5 -

nporpammHoro obecneyeHus

5 OnpepeneHve wvHTepBana mexay [[A, p. 6 -

noBepkamMmu cpeacTsa U3MepeHUn

6 AHanus KOHCTPYKUUKM cpeacTtea Mnn, p.7 BHelHMM ocMOTpOM

M3MepeHnn

3 YcnoBus npoBeAeHUs ncnbiTaHUn
3.1 MNpw npoBeaeHNK NOBEPKM AOIMKHbI BbITb COBNOAEHbI cregytoLme yCnoBus:

- Temnepatypa okpyxatowen cpegbl ot 18 go 25 °C;

- aTMocepHoe aasneHne ot 84 go 106,7 kla;

- OTHOCMUTENbHAs BraXHOCTb Bo3ayxa npu temnepatype 20 °C He 6onee 80%; - yacToTa nUTaloLLEn CeTu:

(50 £ 2) 'y,

- HanpsbkeHne nuTatowen cetn: (220 + 5) B.




3.2 TpeboBaHUa k NOArOTOBKE K UCMbITAHNUSIM

Bbligepxatb ucnbiTbiBaeMblt obpasey, cuctembl n TCO B nomelleHWun, rae NpoBOOHATCA UCMbITaHWs, B
TeYeHne He MeHee ABYyX 4acoB.

[MpoBepuTb Hanu4une nacnopToB (Unun Konui) n cpoku rogHoctn MCO.

MogrotoButb K paboTe aTanoHHble W BCNOMOraTenbHble CcpeacTtBa MOBEPKM B COOTBETCTBUM C
TpeboBaHNAMM UX IKCMNIyaTaLMOHHON JOKYMEHTALNN.

MogrotoBuTh MCMbITEIBaEMbIN obpaseLl cucTemMbl K paboTe cormacHoO TpeboBaHUAM PYKOBOACTBA MO
aKcnnyaTaumm.

3.3 VicnbiTaHusa npoBoAsTCA KOMMMEKTHO 6e3 AeMOHTaXa NepBuYHbIX N3MepuTenbHbiX npeobpasoBaTenen
(M) n nHdopmaLmMoHHOro NporpaMmMHo-annapaTHoro KoMmnrekca cbopa, 06paboTkm 1 XxpaHeHUs AaHHbIX (danee
— WK), Bxogsawmx B cocTaB CUCTEMBI, MPU BbINOMHEHNW CREeaYOLWNX YCOBUN:

a) cBODOAHbIV 4OCTYN K U3MepuUTENbHOMY kaHany cuctemsl (k MAIM), HenocpeacTBEHHO HA MECTE YCTaHOBKM;

©) BbinonHeHve TpeboBaHun, NpuBeaeHHbIX B M. 3.1.

Mpumevanue: VK npegcraBnseT cobor KOMNEKC NPOrpamMMHO-TEXHUYECKUX CPEACTB, HaYNMHas OT BXOLHbIX
pas3beMOB KOHTpOMNepa A0 yCTponcTBa 0TobpaxeHusa nHgopmaumm.

3.4 Tlpy HEBO3MOXHOCTW BbINOMHEHUS YCMOBUW, YyKasdaHHbIX B M. 3.3, NpOBOAUTCS MO3MIEMEHTHOE
onpegenenue MX. Onpegenexnne MX UMM, nmetoLmx aHanoroBbln BbIXOAHOW curHan ot 4 o 20 MA, BbiNoNHAETCS
B nabopaTopHbIX yCcnoBusax nocne nx gemoHtaxa. OnpegeneHne MX WK ans kaxgoro namMeputenbHOro kaHana
CTaHuuM NPoBOAUTCHA HA MECTE UX YCTaHOBKM.

3.5 Onpegenexne MX MUMM, nmerowmx LMGPOBOM BLIXOLHOW CUrHar, NPpOBOAUTCS KOMMMEKTHLIM METOA0M
Ha MecTe YCTaHOBKW CUCTEMbI NMBO B rabopaTopHbIX YCIOBUAX C AEMOHTaXOM BCEro U3MepuUTErbHOro kaHana
(MAN n UK).

3.6 Tlpu npoBegeHuM ucnbiTaHU 0GecnevmBaldT OOHOBPEMEHHYIO (UKCAUMIO MoKasaHun aucnnes
npubopos 1 nevatHoro npotokona MK (MmoHuTopa lK).

3.7 TpeboBaHusa 6e3onacHOCTM Npy NPOBEAEHWN UCTIbITAHWI

lMomelleHne, B KOTOPOM MPOBOASAT MCMbITAHUS OOIDKHO ObiTb 00OPYAOBaHO MPUTOYHO-BLITSXKHON
BEHTUNSALINEN.

[MomelleHne, B KOTOPOM OCYLLECTBISETCS MOBEepKa, JOIMKHO COOTBETCTBOBATb TPEOOBaHUAM MOXKapPHON
6e3onacHocTn no FOCT 12.1.004-91 n nmeTb cpeactea noxapoTywweHus no FOCT 12.4.009-83.

Cnegyet BbInonHaTb  TpeboBaHus, un3noxeHHble B «[lpaBunmax TexXHWYECKOW  SKcCnyatauuu
anekTpoyctaHoBok notpebutenen (MT3)», «[paBunax TexHukn ©Ge3onacHOCTM MpU  SKCMyaTaumm
3NEKTPOYCTaHOBOK noTpebuteneny», «lpaBunax ycTponctBa anekTpoycTtaHoBoK (MY3Q)», yTBEpPXOAEHHbIX B
YCTaHOBMIEHHOM MOpPSsiAKE.

3.8 TpeboBaHusa k kBanudmrkauumn nepcoHana

-K npoBegeHuto ncneiTaHMn gonyckarTcsa nuua, o3HakomMneHHble ¢ FTOCT 12.2.007.0-75 n FTOCT 12.1.019-
2017, TOCT 12.1.007-76 v TOCT 12.4.021-75. TOCT P 52931-2008 n pykoBogcTBamu Mo 3KChnyataumm Ha Bce
3MNEMEHTbI CUCTEMBI, UMEtoLLUE BbicLlee 0bpa3oBaHue n onbiT paboTkl B chepe obecneyeHns egMHCTBa N3MepPEHNI
He MeHee Tpex neT.

4 MeToAbl UCNbITaHNN

4.1 NMposepka rabapuTHbIX pa3mepoB 1 Macckl komnnekca (n. 1.1).

4.1.1 MNMpoBepKy rabapuTHbIX pasmepoB 6nok-koHTerHepa ACUC npoBoOasT NyTeEM U3MEPEHUST NTMHENKON
1000 mm no FOCT 427-75.

4.1.2 lNMpoBepKy Maccbl NPOBOAAT pacyeTHbIM MyTEM — CYMMMpOBaHWE 3HaYEeHU maccbl BCex GokoB,
BXOASALMX B COCTaB KOMMIEKCA.

PesynbTaTbl UCMbITAHWI CYUTAIOT MOMOXUTENbHLIMKU, €cny rabapuTHble pasmepbl BroK-KOHTENMHEPOB U
CymMMapHasi mMacca He MpeBbllatoT 3HAYeHWW, yKasaHHbIX B MNpoekTHom aokymeHTauum YPAJITEXIPOEKT-
36/1600/19/12683 «OcHalleHWe Bbinycka CTOYHbIX BO4, aBTOMAaTU3MPOBAHHOW CUCTEMOWN N3MEPEHNST KOHLIEHTPaLMI
3arpsI3HALLNX BeLecTB, cOpacbiBaeMbix B BOOHbIM 00bekT Ha YensiomHckon TOL-4 domnman SHeprocuctema
«Ypan» MAO «DopTym».

4.2 OnpegerneHne 0CHOBHOWM MOMPELUHOCTM U Bapuaumm nokasaHuin KaHamnoB n3aMepeHuni

4.2 .1 MNpw onpegeneHMn OCHOBHOM norpeLliHocTy ncnonbaytoT FCO, pacTBopbl HA OCHOBE pa3baBrneHus
FCO, a Takke KOMNMeKTbl BCoMoraTernisHoro o6opyaoBaHus, ykasaHHble B Tabnvue A1 MpunoxeHus A.

OnpegeneHve MeTPONOrMYeckUX XapakTtepucTuk MX (OCHOBHOM MOrpellHoCcTU) MNPOBOAAT ANSA BCex
N3MepUTEnbHbIX KAaHANOB CUCTEMbI MOOYEPEAHO M CUMTLIBAHMS NOKa3aHWiA AN KaXO4oro M3MepuTenbHOro kaHana
OHOBPEMEHHO C Aucnies npubopa 1 MOHUTOpPa NepcoHansLHoro kKomnetotepa c MO.



I'Ipmmeanme - I'Ip|/| Hann4mm ,EI,eIZCTByPOLLI,I/IX cBUOeTenbCTB NOBEPKN NUSMEPUTENTbHOIo KaHara gonyckaeTcda
HEe NpoBOOWUTb onpeaeneHne norpeHoCcTn AnAa AaHHOro USMePUTENIbHOIo KaHana.

OCHOBHYI0 NMPUBEAEHHYIO NOrpelHocTsb (Y, %) B KaXaon Touke Ans AMana3oHOB U3MEPEHUN, NPUBEOEHHbIX
B Tabnuue b1 Mpunoxenns b, paccunteiBaloT No hopmyne:

y =" 100, (4.1

K

roe Ci — namepeHHoe 3HauyeHne MacCoBOW KOHLEHTpauun, mr/m?;
Ck - BEpXHUI Npeaen gnanasoHa namepeHui, mr/m?,

Cn — OeiiCcTBUTENbHOE 3HAaYEHNE MAcCOBOW KOHLEHTPaLIMM OnpeaensieMoro KOMMNoHeHTa, Mr/me.
OCHOBHYIO OTHOCUTENbHYHO norpewHocTs (6, %) B KaxgoW Touke [Ans OMana3oHOB U3MEpPEeHUn,
npueefeHHbIX B Tabnuue b1 MNMpunoxeHus b, paccuntbiBaloT no opmyne:
5 =G, 100, (4.2)
C}l
OcHoBHyI0 abCconTHYO norpewHocTs (A, Mr/gM®) B Kakagonm TOYKe Ans AMana3oHOB U3MEpPEeHun,
npveeeHHbIX B Tabnuue b1 MNMpunoxeHus b, paccuntbiBaloT no opmyne:
A= (C; — C,)/1000, (4.3)
4.2.2 PesynbTaTbl onpedeneHns CunMTaloT NOnoXuTenbHbIMU, €Crin OCHOBHas abconTHasa (MpuBeaeHHas
NN OTHOCUTENbHAs) NOrPELLUHOCTb He MpeBbILWaeT 3Ha4YeHU, npuseaeHHbIX B Tabnuue b1. MNMpunoxexus b.
PacxoxgeHve nokasaHwui gucnnes aHanu3aTtopoB 1 MOHUTOpPa komnbtoTepa ¢ MO He [OmKHO NpeBbIWwaTh
0,2 nonen oT OCHOBHOW MOrPeLLHOCTMU.

4.3 OnpegeneHe OCHOBHOW MOrpeLLIHOCTU KaHanoB U3MepeHui pacxoaa

OnpegeneHne OCHOBHOW MOrPELLHOCTM MEPBUYHBLIX Mpeobpas3oBaTenent (CEHCOPOB pPaCXOLOMEPOB)
BbINOMHAETCS B NabopaTopHbIX YCIOBUAX MOCME UX AEMOHTaXa B COOTBETCTBUM C YTBEPXOEHHBIMW METOOUKaMu
NMoBepKMU.

OnpepnensatoT ocHOBHy norpeluHocTb MMM Ha ocHoBaHuK pesynbTtaTtoB nosepku MNUIN (no ceBuageTenscTBy
O MOBEPKE U, MPU HanM4mm, NPOTOKOITY NOBEPKM).

PesynbTatbl WCMbITAHWA CYATAIOTCA  MONOXWUTENbHLIMW, €CMW  MOJIyYEHHbIE 3HAYeHUS OCHOBHOM
Np1MBEAEHHOW NOrpeLUHOCTU He NPEeBbLILAIOT 3HAaYeHUI, NpuBeaAeHHbIX B MpunoxeHun b.

4.4. OnpegeneHne NOrpeLLHOCTX KaHana uaMepeHnin Temneparypsbl

OnpeaeneHne OCHOBHON NOrPELLHOCTY KOMIIEKca Mo KaHany usMepeHuin TemnepaTtypbl cpebl, UMeLLIMM
B CBOEM COCTaBe MNepBUYHbIA U3MepuTenbHbI Npeobpasosatens (MAM) ¢ aHanoroBbiM BbIXOAHLIM CUIHarNOM
NPOBOAAT NMO3MEMEHTHO B criedyloLLieM NopsakKe:

- onpegeneHne ocHoBHoW norpetuHocTu MAIT;

- onpeneneHne OCHOBHOM NOrpeLLHOCTM KaHana nepegadvn nHgopmMaumu.

4.4.1 OnpepneneHne ocHoBHoM norpetuHocTtn MM

4.4.1.1 OnpepenstoT OCHOBHyK norpewHocte UM Ha ocHoBaHuu pesynbTatoB nosepku UM (no

cBMOeTenbCTBY O NOBEpPKe U, Npu Hann4dnn, NnpoToKkoIy ﬂOBepKVI).

4.4.1.2 OnpegeneHne OCHOBHOW NOrPELLHOCTX KaHana nepegayn nHgopmawmm
OnpegeneHne OCHOBHOW MOrpeLHOCTM KaHana nepegaqvm MHgopMauun npoBoAUTCS B crnedylowem

nopsigke:
1) Ha mecTto UMM noeepsiemoro nameputensHoro kaHamna (MK) nogkntoyatoT mMynbTUMeTp-kanubpartop
METPAH 510-MNMMK, nocnegosatenbHO yCTaHaBNMBAIOT CreayoLmne 3Ha4YeHns Toka:

- 4Na JaTYMKOB C aHanNoroBbIM BbIXOA0M Mo TOKy (4-20) mA: (4+0,5) MA; (20-0,5) MA.

2) dMKCUPYIOT YCTaHOBMBLUMECS NOKa3aHUA Ha gucnree kannbpatopa n MoHuTope komnbtoTepa ¢ 10;

3) nokasaHus agucnnes kKanvbpaTtopa nepecuynTbiBalOT B 3HadeHue onpegendemoro napameTtpa Ag (B
eMHMLAxX N3MEPSAEMON BENMWYMHbBI) — AN19 aHanoroBoro Bxoga no Ttoky (4-20) mA no dopmyne:

An=K- (1;=4) - |Ad, (4.4)
rae |j - nokasaHus kanubpaTopa B j-0i TO4Ke NPOBEPKKU, MA;
Ao - HUXHee 3HaveHune anana3oHa VI3MepeHVIl7I (B eanHnyax M3MepﬂeM0|7| BeJ'IVI‘-IVIHbI);

K - koadhbdunumneHT npeobpasoBaHms, pacCUnTbIBAaEMbIN MO hOpMyrie:
= ﬁ| , (4.5)

Ig=Iy



roe As , Au - BepxHee U HWXHee 3Ha4deHune [guana3oHa Msmepean?l, COOTBETCTBEHHO, B €eauHuuax
Msmepﬂemoﬁ BEeJIMYUHbI;
ls, v - BEPXHEE U HMWXKHEE 3HAaYeHWe gManasoHa M3MepeHVIl7I aHarnoroBoro Bbixo4a, COOTBETCTBEHHO, MA.

4.4.1.3 PacyeT OCHOBHOW MOrpeLUHOCTM KaHana nepegayn nHopmaumm
3HayeHne 0CHOBHOW abCOMTHONM NOrPELLHOCTM KaHarna nepegadv nHpopmaumm (y,,, %) paccumTbiBaoT Ans
KpamHMX TOYEK MOBEPKM (HAYarno 1 KOHeL, Anana3oHa namepeHuin) no gopmyne:

= Aiha (4.6)
Yo = o5 100,
roe A; — U3MepeHHOe KOMMIIEKCOM 3HayeHue onpeaenseMoro napameTtpa (Mo MOHMTOPY KOMMbiOTepa C

o), °C;

A,, A, — BEPXHSIA N HWXKHAS TrpaHuUua Ouanas3oHbl U3MEPEHWI, AN KOTOPOro HOPMMPOBaHbl Mpeaerb
Jonyckaemon npMBeeHHoOW norpeLHocTu, °C.

3HaueHne OTHOCMUTENbHOM MOrpeLlHOCTU KaHana nepefayn uHdopmauun nosepaemoro UK (&n, %)

paccyuTbIBaloOT rno hopmyne:
Aj—Ay

8 = 100, (4.7)

4.4.1.4 PacyeT OCHOBHOM MOrPELLUHOCTU
3HauyeHne 0CHOBHOM NPUBEAEHHON NOrPELLIHOCTU U3MEPUTENBHOMO KaHana TemnepaTypbl paccynTbiBaloT
no goopmyne:
v = +v2 (4.8)
roe Ye— 3HayeHue OCHOBHOW npuBeaeHHon norpewHoctu MMM, ykasaHHOe B cBUOETENLCTBE O NOBEPKE U,
npwv HanNMuuu, NPOTOKONe NOBEPKU, A1 COOTBETCTBYIOLLEN TOUKe NoBepkn %.

Pe3yJ'II:TaTbI UCMbITAHWIA  CYUTAKOTCA MONOXMUTENbHLIMW, ECNK nosfiy4eHHble 3Ha4eHud OCHOBHOW
NOrpeLwHoOCTN He npeBbIlaT 3Ha4YeHUHN, npuBeaeHHbIX B anﬂO)KeHVIVI b.

4.5 PaccmoTpeHne npoTokonoB mcnbiTaHun (M. 1.5) B uensax yTBepXOEeHUs Tuna CpPeacTB WU3MEPEHUN,
BXOASALIMX B COCTaB KOMMIEKCa, MO Creaywum aTanam UCnbITaHWi:

- onpefgeneHMe OCHOBHOW MOrPELHOCTM MO KaHanaM W3MepeHun B KoMMnekte ¢ npobo3abopHbiM

YCTPOMCTBOM,;

- NpoBepka BpeMeHU Nporpesa;

McnbiTaHna NpoBOAATCA Mo pesynbTaTaM pacCMOTPEHUSA NMPOTOKONOB MCMbITAHWA B LENAX YTBEPXAEHMUS
TvMNa CPeACTB M3MEPEHUN, BXOAALLMX B COCTaB KOMMJIEKCa.

4.6 lMpoBepka COOTBETCTBUA MeTponornveckmx xapakrepuctmk ACUC obasatenbHbeiM TpeboBaHusaM,
npuBeaeHHbIM B Npukasze MuHnpupoabl Poccun Ne 425 ot 07.12.2012.

UcnbitaHua no n.1.6. npoBoaATCA OAHOBPEMEHHO C onpeaeneHnemM OCHOBHOM NOrpeLLHocT no n.1.2.

Pe3ynbTaTthbl UCNbITAHWUIA CYUTAKOTCSA NOMNOXUTENBHBLIMW, ECITN METPONOTMYECKNE XapaKTEPUCTUKM KOMMIIEKCa
COOTBETCTBYIOT 0bOsi3aTenbHbiM TpeboBaHuAM, npuBedeHHbIM B [lpukaze MwuHnpupogbl Poccum Ne 425 ot
07.12.2012.

4.7 OueHKa MOSMHOTbI M MPaBUITBHOCTM METPOSIONMYECKMX XapaKTepUCTUK CpeacTBa M3MEpeHUn B
npeacTaBneHHon 3asiBUTENEM TEXHUYECKON JOKYMEHTaLNN.

PaccmaTtpuBaeTcsi  KOMMMEKC  HOPMUPYEMbIX  METPOSIOrM4eckux  xapakrepuctuk.  OueHnBaeTcs
AOCTaTOYHOCTb MapamMeTpoB, XapaKTepusylLwmx CBOWCTBA KOMMMEKCa B HOPMarbHbIX U paboumx yCcnoBusix u
COOTBETCTBME CMOCOOOB BbipaXXeHWs1 U HOPMUPOBAHNS METPOJIOTMYECKUX XapakKTEPUCTUK MCNbITYyeMoro obpasua
TpeboBanuam HZ.

4.8 BKcnepMeHTanbHoe onpoboBaHne METOANKMA NOBEPKMU.

MoaTeepkgaeTca BO3MOXHOCTb NpoBeaeHus nosepku cornacHo YPANTEXIMPOEKT-36/1600/19/12683-MTr1
«'CO. ABTOMaTM3MpOBaHHas cUCTEMa U3MEPEHUNA KOHLEHTpauuin 3arpasHsaowmux BelwecTs, cbpacbiBaembix B
BOAHbIN 00BbeKT Ha YensabuHckon TAL-4 dmnman OHeprocuctema «Ypany» MAO «Poptym» (ACUC YTIL-4)».

5 OueHka 3awmThbl U naeHTUUKaLMA NPporpaMMHOro obecneyeHus

5.1 MNpoBepka AOKYMEHTaUMM B YAaCTW NPOrpaMMHOro oGecrneyeHus.

HPOBepﬂTCFI Hann4yne B [OJOKyMeHTauuMnm HaunmMeHoBaHus, 0603HaueHust Bepcvu7| MO, onucaHue ero
Ha3Ha4YeHnAaA n MeTpPOoJIorn4eCKn 3HaYMMON YacTu, CTPYKTYpPbI, BbINOJTHAEMbIX beHKLI,VIVI, MeTodoB reHepaunm m
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BM3yanu3auum, a Takke MHCTPYKLMI NO nAeHTUMKaLNK; NepeyHs 3alimaemMblX NapaMmeTpoB U ONMCcaHne CpeacTs
MX 3alMTbl, ONMUCAHWUS MHTEPdENCOB MNOMbL30BaTENSA U CBS3U, CNOCOOOB XpaHEHMs1 pe3ynbTaTOB WU3MEPEHWUW,
onucaHusa TpebyeMbix Ans paboTbl CUCTEMHBIX M annapaTHbIX CPEACTB, a Takke Hannuusa ncxogHoro MO.

5.2. MNpoBepka CTPYKTypbl NPOrpamMmMHOro obecneyeHus.

MpoBepsieTcsa BUA U CTPYKTYpa NporpaMMHOro obecrneyeHms.

5.3. MNpoBepka naeHTMdnKauMm nporpammMHOro obecneveHus

lMpoBepsaeTca HanuuMe N cooTBETCTBUE APYr Apyry naeHtudukaunoHHblx gaHHblx O CU, ykasaHHbIX B
Jeknapauun nsrotosutens, gokymeHTtauuu Ha MO CU, n nognexallumx BHECEHUIO B ONMCaHWe Tuna.

MpoBepsitoTCs peanuaoBaHHbIE U 3asIBIIEHHbIE B TEXHUYECKOW OOKYMEHTaUMM CnocoObl MaeHTUdMKaLum,
HEe3aBMCMMOCTb MAEHTUMUKALMOHHbBIX OAaHHbIX OT cnocoba ngeHTudukauum.

[enaeTcs BbIBOA O HANMYMK U JOCTATOYHOCTU (HEOOCTAaTOYHOCTUN) MOEHTUMMNKALUOHHBIX AaHHbIX MO CH.

5.4. TpoBepka 3alMTbl NporpamMHOro obecneyeHUst OT HenpegHaMEpPEeHHbIX U npedHaMepPeHHbIX
U3MeEHeHNNn

5.4.1. lNpoBepka nHTepdencos nons3oBaTens N NHTEPdencos cBA3MN.

lMpoBepsieTcs OTCyTCTBME HEAONYCTUMbIX BIMSHUI Ha METPONOrM4eckn aHadymmyto 4actb O n pesynbTaThl
N3MepeHnii, ocyLLLeCTBRSEMbIX Yepes UHTepdENChl Nonb30BaTens 1 CBA3N.

MpoBepka npaBUNBHOCTM OTOOpaXeHUss MHTepdpencom nomnb3oBaTens pexvMMoB W yctaHoBok CU,
CBSI3aHHbIX C BbIBOOOM Pe3ynbTaToB U3MEPEHUIN NN BOCNIPOM3BEAEHNEM METPONOrMyeckmnx xapakrepmnctmk CU.

5.4.2. NpoBepka 3awnTbl NPOrpaMMHOro obecrneyeHnsi oT HenpegHamMmepeHHbIX N3MEHEHUN.

lMpoBepsieTcss HanmuuMe W NpPaBWUMbHOCTE (DYHKLUMOHUPOBAHWUS CPEACTB 3alUWTbl, HanMyne CcpeacTs
nHdopmupytowmnx o6 unameHeHun MO CU wn umameputenbHOM MHGOPMauMM B cryvyae HenpegHamepeHHbIX
N3MEHEHNIA.

lMpoBepATCS Hannyne Mep OT HECaHKUMOHMPOBAHHOMO BXO4A B PEXMM rpagynpOBKN.

5.4.3. MNMpoBepka 3awuTbl NporpammMHoro obecnevyeHuns ot npegHaMepeHHbIX U3MEHEHNIA.

MpoBepsieTcs HanMune W NPaBUSIBHOCTb (PYHKUMOHWPOBAHMSA CPEACTB 3aluTbl, Hanuyne CpeacTs
nHpopmumpytowmx 06 nameHexHmnm MO CU n nameputenbHoOn MHOpMaLun B cnydae npegHamepeHHbIX U3MEHEHNN,
a Takke Hanmume npoueayp nposepku uenoctHoctu MO n oTCyTCTBUSA OLINOOK.

lMpoBepsieTcs COOTBETCTBME anropuTmMa pacdeTa KOHTPOSbHbIX CYMM U KOnMYecTBa pa3psaoB KOHTPOSbHbIX
CyMM, npouegypam, OnMcaHHbIM B JOKYMEHTauumm.

lMpoBepsaeTca nNpaBUNbHOCTL CPEACTB OOHapyXeHus un ukcaumm cobbiTM, a Takke COOTBETCTBUSA
nonHoMmoumn (cnocoboB [ocCTyna) nonb3oBaTernen, 3asiBfeHHbIM B AOKYMEHTauMuM W UX KOPPEKTHOCTb W
NpaBuUMNbHOCTb peanu3aaunu.

5.5. OnpoboBaHve meToanku noaTepxaeHnst cooteeTcTeus MO CU npu noBepke

MpoBepsieTcA BO3MOXHOCTb peanu3auuMu Ha MpakTuke MeToauKU MNOATBEPXKOEHWS COOTBETCTBUSA
nporpaMmHoro obecneyeHus], ykasaHHOW B METOAIMKE NOBEPKX. Pe3ynbTaTbl UNMOCTPUPYHOTCA poTorpadomsiMu.

6 OnpegeneHne uHTepBana mexay noBepkamu

PekomeHOyembIi MHTepBan [OIMKEH COOTBETCTBOBaTb HOPMUPOBAHHBLIM MOKa3aTensMm HageXHOCTU
UCNbITYEMbIX CPeACTB W3MEPEHUN, NCXOOA W3 pUCKa WX MCMONb30BaHUA C MOrPELUHOCTbIO, MPEBbILLALLEN
OOMYCTUMYIO, MU y4YUTbiBaTh OaHHbIE MO pe3yrbTaTam NepUOLMYECKOM MOBEPKU OTEYECTBEHHLIX U 3apybexHbIX
aHarnoros.

PacueT npousBogutca B cooTBETCTBUM C npunoxeHnem A PMIT 74-2004 «'CW. MeTogpl onpeaeneHus
MEXKanmMbpoBOYHbIX 1 MEXMNOBEPOYHbIX MHTEPBAIOB CPeACTB U3MEPEHUNY.

7 AHann3 KOHCTPYKLUK

MpepycmaTtpuBaeTca npoBepka 06EeCcnevYeHHOCTU KOHCTPYKLMEN WUCMbITbIBAEMOrO CpeacTBa W3MepeHui
orpaHvyeHuss [ocTyna K OnpedeneHHbIM 4YacTaM  CPeacTB  WM3MEpeHWd B Lensdx npegoTBpalleHus
HeCaHKUMOHMPOBaHHOW HACTPOMKW M BMeLlaTernbCTBa, KOTOpble MOryT MPUBECTU K WCKaKEHWIO pe3yrnbTaToB
naMmepeHun. Pesynbtatbl NpOBEPKM 0QOPMIISAIOTCH OTAESbHBIM NPOTOKOSIOM.



MPUNOXEHWNE A

OcCHoOBHbIe 1 BCrioMoraTernbHble cpencrtea M3MepeHVIl7I npun nposegeHun npoueaypbl yTBepXKaeHnd tmna

Tabnuua A.1 MNMepeyeHb N METPONOTUYECKME XapaKTEPUCTMKM NMOBEPOYHBIX PacTBOPOB,
UCnonb3yemblx Npuv UcnbiTaHusax koMnnekca ACUC

HomuHanbHoe 3HayeHne o6 beMHON oMK
HauveHosarne | EavHuLbl ONpeensieMoro KOMMOHEHTa B pacTBOpe VicTounuk nony4enms MNrc
(0603HaueHVe namepeHm V.gI:naenaaoHv I'CO, npenenei HOHYCKaEMOFO (Homep FCO-MIC)
ceHcopa) g peHun OTKMNOHEHUs, Mr/am
MrcC Ne1 MrC Ne2 MrC Ne3
Xnopuapl Mr/m3 ot 10 000 go 10,0+ 0,2 100+ 2 200+ 4 CO coctaBa pacTBopa xsnopua
200 000 Bkntou. noHoB 'CO 7262-96 (maccoBas
KOHLIEHTpauusi XNopua-MOHOB,
1,0 r/gm3, OTH. NOrpeLLHOCTb
+1,0 %)
HedTenponyktbl Mr/m3 ot 25 po 250 0,25+0,03 | 0,50+0,01 | 2,50+ 0,05 | CO cocraBa HedhTENPOOYKTOB B
BKITHOY. rekcaHe (FCO Ne
7950-2001), npepensl
O0MyCKaeMoWn OTHOCUTENBHOM
NorpeLLHoCcTn +1,0%
MyTHOCTb EM® o1 0,2 oo 50 0,20 + 0,02 250+0,1 |50,0+£0,2 "ocynapCTBEHHbIN CTaHAAPTHbIN
BKJTHOM. obpaseL, MyTHOCTU
(cbopmasnHoBasi cycneHaus)
(FCO Ne
7271-96), npegensl
[0MycKaeMon OTHOCUTENBHON
norpeLwHocTn +2 %
>Keneso Mr/M3 ot 10 go 500 0,0100 £ 0,2500 + 0,500 = CO cocTaBa pacTBopa MOHOB
BKIHOY. 0,0001 0,0005 0,001 xenesa (Ill) FCO 8032-94
(maccoBas koHueHTpauua 1,005
r/gm3, OTH. norpeLHocTb £1,0
%)
o30dK MM ot 50 go 3000 0,0500 + 15,00 + 30,0+0,3 CO coctaBa pactopa docdat
BKITHOM. 0,0004 0,15 nmoHa NCO 7260-96 (maccoBas
KoHueHTpaums 0,5 r/gm3, oTH.
norpelHocTb +1,0 %)
XMK Mr/p,M3 ot 2 go 100 2,00 + 0,04 50+1 100+ 2 CO buxpomatHom
BKIHOM. okmcnsemocTu (XIK) FCO 7425-
97 (maccoBasi KOHLEeHTpauus
10080 mr/gm3, OTH.
norpewHocTb +1,3 %)
pH 1...14 1,00 £ 0,02 7,00+0,14 | 14,0+£0,3 BydepHble pacTBOpbI —
paboumne atanoHsl pH 2-ro
paspsaa no NOCT 8.120-2014,
NPUroTOBIEHHbIE U3 CTaHAapT-
TnTpoB no NOCT 8.135-2004,
BOCMNPOU3BOASILUME 3HAYEHMS:
pH = 1,65; pH
=4,01;pH=9,18
PacTBopbl roTOBSIT cornacHo MHCTpyKUMu no npumeHeHuto FCO nytem nocnepoBaTensHoro pastasneHus MCO.
[elicTBUTENBHOE 3HA4YeHWEe MaccoBOW KoHUeHTpauuu moHa unm XMK B koHTponbHOM pactBope (Ci, mr/gm3®) BblMMCRAOT MO
dopmyne:
C1 = Co'Vol Vk
roe Co— oencTBUTENBHOE 3HAYEHNE MacCoBON kKOHUEeHTpauun noHa nnu XMNK B ctangaptHom obpasue, npMBeAEHHOE B NacnopTe,
mr/gm3;
Vo — 06BbEM UCXOAHOTO pacTBopa, MCNOMNb30BaHHbIN AMsi MPUrOTOBIIEHMS AAHHOMO pacTBopa, AM?;
Vk — 06beM NpUroToBNEHHOrO pacTeopa, AMS.
[ns nepeHoca Heob6xoanMoro o6bema KOHLEHTPMPOBAHHOMO pacTBOpPa UCMONb3YNTE NMUNETKM C OTHOCUTENbHOW NOrPELLHOCTLIO0 HE
6onee 1 % no FOCT 1770-74
OTHOCKTENbHasA NOrpeLlHOCTb aTTECTOBAHHOIO 3Ha4YeHWs NMPUrOTOBNEHHbIX PAcTBOPOB He npesbiwaeT 2,0%.




Tabnuua A.2 lNepeveHb 1 METPOSIOTMYECKNE XapaKTEPUCTUKN CPEaCTB N3MEPEHUI NPY NPOBEAEHMM NpoLeaypbl
yTBEpXaeHus Tuna komnnekca ACHUC

HavmeHoBaHMe OCHOBHOTO Uy BCMIOMOraTesisHOro CpeacTBa NoBepPKU.
TpeboBaHusi K CPEACTBY NMOBEPKU.
OCHOBHblE METPOSIOTMYECKME MU TEXHUYECKME XapaKTEPUCTUKU.

CO cocTaBa pactBopa xnopug-moHoB (CO 7262-96 (maccoBasi KOHLEHTpauus xnopung-noHos, 1,0 r/am3, oTH.
norpetuHocTb 1,0 %)

CO cocrtaBa pacTtBopa noHos xene3a (l1l) FCO 8032-94 (maccoBas koHueHTpauus 1,005 r/gm3, OTH. NOrpeLIHoCTb
11,0 %)

CO cocraBa pactBopa gocaT-moHoB CO 7260-96 (maccoBas KoHUeHTpauus docdat-noHos, 0,5 r/om?,
OTH. norpewHocTb 1,0 %)

CO BuxpomatHon okmucnsemoctu (XIK) FCO 7425-97 (maccoBasi koHUeHTpaumsa 10080 mr/gm3, oTH.
norpewwHoctb £1,3 %)

CO coctaBa HedTenpoaykToB B rekcaHe NCO 7950-2001 (maccoBas KOHUEHTpaunst HedpTENPOLYKTOB,
1,00 mr/cm3, oTH. norpewHocTb 1,0 %)

"ocyaapCTBEHHbIV CTaHOApPTHbIV 06paseL, MyTHOCTH (popMasuHoBasi cycneHsns) (FTCO Ne 7271- 96) MyTHOCTb
no goopmasmHoson wkane 4000 EM®, npegensl 4onyckaeMon OTHOCMTENBHOW NOrpeLHocTn +2 %

BydepHbie pacTBopbl — paboune atanoHbl pH 2-ro paspsaga no FOCT 8.120-2014, npuroToBnEHHbIE U3
craHgapT-tutpoB no FOCT 8.135-2004, Bocnpounssogsiumne 3Hadvenns: pH = 1,65; pH = 4,01; pH= 9,18

Boga guctunnuposaHHasa TOCT 6709-72

Mpubop Ans NpoBepku BONbLTMETPOB, AnddepeHumnansHbli BonbTMeTp B1-12 (perncrpaunoHHsIi Homep B
PUNDPOEN 6013-77)

JlTabopaTtopHbIn anekTpoHHbIn TepmomeTp JIT-300 (permctpaunoHHbii Homep B PUPOEN 61806-15)

MynbTmeTp undposon APPA-305 (pernctpaumoHHbin Homep B PUPOEN 20088-15)

MarasuH conpoTtuBneHus P4831 (peructpauunoHHbii Homep B PUDOEU 38150-08)

MmutaTop anektpogHon cuctembl Tvna M-02 (pernctpaunoHHbin Homep B PUPOEN 5517-18)

YcTaHoBKa noBepoyHas ans nosepku cyetynkos Boabl YICXK 15-50 (peructpaumoHHsin Homep B PUDOEN
29893-05)

Kannbpatop anektpnyeckux curHanoB CA71 (permctpaumoHHbin Homep B PUOOEN 53468-13)

YacToTomep aneKkTpoHHO-cYeTHbIM Y3-63 (permctpaumoHHbin Homep B PUPOEN 9084-83)

TepmocTart xugkocTHbi TXX-TC-01/26. [lnanasoH perynupoBaHusi Temnepatypbl oT 10 go 100 °C.
MorpelwHocTb NogaepxaHusa Temnepatypbl He 6onee £ 0,1 °C

CrakaH uyunungpudeckmii CLU-2 TOCT 23932-90

Mewanka marintHaa MM-5 TY 25-11-834-80

YCTPOWCTBO ANsi NOBEPKU pacXxOAOMEPOB-CHETUMKOB anekTpomarHuTHelix Krohne Magcheck Verificator

Mpubop KOMBUHMPOBAHHBIN AN U3MEPEHMS TEMMEPATYpPbl, OTHOCUTENBbHOW BNaXXHOCTU BO34yXa U
abcontoTHoro aaeneHust Testo 622 (pernctpaunoHHbin Homep B PUPOEU PP 53505-13)

Becbl nabopatopHele | (cneumansHoro) knacca todHoctn no FOCT OIML R 76-1-2001

eHepaTop nmnynscoB 6-15, ananasoH YactoT (1-100) 'y, abcontoTHast norpelwHocTb 3agaHmsa JYactotel 0,02f,
BbIxogHown curHan 10 mB...10 B

Konbbl mepHble, BMecTumocTbto 50, 100, 200, 250, 500, 1000, 2000 cm® TOCT 1770-74

MuneTkn ¢ ogHOM OTMETKOM 2-ro Kracca ToyHocTu BMecTtumocTbio 10, 20, 25, 50, 100, cm® no
FOCT 29169

CrakaHbl xumn4deckue, BmectumocTblo 50 cm3, 25 cm®, 200 cm3, 500 cm® no NOCT 25336-82

10



NMPUNOXEHUE b
Tabnuua b1. MeTtponormnyeckne xapakrtepuctukm MNMAINM onpegensemMbix KOMMNOHEHTOB (MapamMeTpoB)

OHpe,ﬂeJ‘lﬂeMbll;l KOMMOHEHT

[nanasoH namepenun MUN

OcHoBHas norpeLHocTb namepenuin MAM

(napameTp), eq. namepeHun napameTpa MaccoBas koHUeHTpauus AGCOMIOTHES I'IpmaeqeoHHaﬂ, OTHOCUTENbHASA,
3arpssHAoLLMX BeLLecTB*, tvy, % +5, %
Xnopvasl, mr/mS - ot 10 000 go 200 000 BkmtOY. (1+0,15-C) - -
3 - o1 25 no 100 BKkntou. - - 50
Hedprenpopykrel, mr/m - cB. 100 A0 1 000 BKIIOY. - - 20
MyTHOCTb. EM® ot 0,2 go 4 000 BKntou. (0,1+0,05-C) - -
BaBelleHHble BellecTsa M3 - ot 100 go 50 000 000 BkrtoY. - - or=3 %
eneso. MrmS - o1 10 go 500 Bknto4 (0,003+0,2:C) - -

3 - oT 20 go 1000 Bkrntou. (0,003+0,15-C) - -
bocepop, M ; ce. 1000 #o 10 000 BKrIOM. (0,1+0,1-C) - ;
KanbLuit, Mr/mS* N - ; ;

CyXxO0I OCTaToK, MM B ) B ) B
HaTtpwui, Mr/MS** B ) B ) B
Marnun, MF/M3** ) h - - -
3 - oT 2 fo 50 Bkniou. (0,1+0,2:C) - -
XTIK, mriam - cB. 50 go 1000 BkntOY. (2+0,2-C) - -
Temnepartypa, °C oT 0 go 50 BKIItOM. - - 0,25 -
pH oT 1 go 12 Bkntoy - 0,2 - -
~ - - +1,5 (+3)
npu v mexee 1 m/c
ot 25 no 1500 - - - 1 (£2)
Pacxop cTouHbIX Bod, M3/ BKITHOY. npu v Gonee 1 mfc
- - - +1/(Qi/Qmax)
npu YacTU4HO
3anosfIHEHHOM
Tpy6onpoBoae

20e C — maccoeas KOHUeHmpauus 3a2psa3HaWUX seujecms, mMa/om®;

V — 3Ha4YeHue CKopocmu rnomoka;,

Qi u Qmax — uamepeHHbIl U MakcuMarbHbIl pacxodb! npubopa, coOomMeemcmeeHHO;
B ckobkax ykasaHO 3HauyeHue rnpedenios 0oryckaemMoli OMHOCUMEesIbHOU MogpewHoCmuU usMepeHull pacxoda npu nposedeHuU roeepKu
pacxodomepa umMumayuoHHbIM MemodoM ¢ romouibio ycmpoticmea “Magcheck Verificator”;

* MMoepewHocmu uamepeHuli makxe rpusedeHbl 8 [punoxeHuu B;

** OnpedeneHue codep)xaHusi KOMIMIOHeHMa rpou3eodsimcsi 8 xumuyeckol nabopamopuu. Omb6op npob npoussoouUMcsi agmomamu4ecKum

npo6oom6opHUKOM.

Tabnuua b.2 -MeTponoruyeckux xapaktepuctuku cuctemMbl no VK onpegensieMbix KOMMNOHEHTOB (MapameTpoB)

HaumeHoBaHne VK [nanasoH n3amepeHus, eq. U3MepeHus MapameTpbl HOpMansHOro MorpewHocts UK
TEXHONOMM4YEeCcKoro pexumva, eg.
M3MepeHun
Xnopuapi (10 000 - 500 000) mr/m® (10 000 - 200 000) mr/m® 5=+(28..17) %
HedTenpoaykrhbl (25 - 100) mr/m® (25 - 100) mr/m® 0 =150 %
(100 - 1 000) mr/m® (100 - 250) mr/m® 0=422 %
XKeneso (10 - 500) mr/m3 (10 - 500) mr/m3 5=+(55...22) %
XMNK (1 -50) mr/gm® (2 - 50) mr/igm® 5=1%(28..22) %
(50 - 1 000) mr/gm® (50 — 100) mr/gm® 0=%(24...13)%
030K (20 — 1 000) mr/m® (50 — 2170) mr/m® 5=%(31...17) %
(8 Buae optodocdatos)
(1 000 - 10 000) mr/m® (2170 — 3000) mr/m® 0=%(22...19) %
(B BMAe opTodoccaTos)
MyTHOCTb (0,1 -4 000) EM® (0,2 - 50) EM® 0=1(60...6) %
B3BelueHHbIE BELLECTBA (100 — 50 000) mr/m® (100 — 10 000) mr/m® 5=16 %
Temnepatypa (0-50)°C (0-50)°C y=20,4%
pH 1-12) 1-12) A=10,4
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