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1 OBLUMUE YKA3AHUA

NoHomep nabopaTopHbii N-160MW (ganee - npubop), npegHasHayeH Onsi M3MepeHus
nokasaTtensi akTMBHOCTU MOHOB BoAopoda (pH) n apyrmx ogHOBaneHTHbIX U ABYXBaNeHTHbIX
AHWOHOB M KaTUOHOB (pX), @ Tak e MacCOBOW, MOMIAPHOWN KOHLEHTpaLMM U1 MacCoBOW 40NN
noHoB (cX) (manee - KOHUEHTpAUUS), OKACIIUTENBHO-BOCCTAaHOBUTENBHOrO noteHumana (Eh),
anektTpoaswxkywen cunbl (SLC) aNeKTpOXMMMYECKNX AATYMKOB U TeMNepaTypbl BOAHbIX pac-
TBOPOB. NMpnbop ocyLiecTBNSEeT NHANKALMIO pe3yrbTaToB N3MEepPEeHUsa Ha LMdPOBOM Nokasbl-
BalOLLEM YCTPOMCTBE, a Takke npeobpasoBbiBaeT M3MEPEHHbIE BENUYMHBLI B MPONOPLMO-
HanbHble aHanorosble N LNMPOBbLIE BbIXOAHbLIE CUTHATbI.

Mpnbop moxeT ObiTb MCNONb30BaH B nlabopaTtopusx MPOMBILUIIEHHbIX NPENPUATUA U
Hay4HO-UccnegoBaTeNbCKUX YUpexaeHun 1 pyrux obrnactsix Xo03aMCTBEHHOW OeATENbHOCTH
(npunoxeHue E).

Mpnbop CcoCTOUT N3 NEPBUYHLIX N3MEPUTESBbHBIX NpeobpasoBaTtenen (ganee - anekTpoa-
Has cuctema u TepmoaaTtymk), BTOPUYHOIO 3MepuTenbHoOro npeobpasoBaTtens (aanee - npe-
obpasoBaTtenb) U KOMNIeKTa NpUHaANEeXXHoCTeN AN U3SMEPEHNS.

Paboune ycnosusa npumeHeHuss npubopa COOTBETCTBYIOT 3HayYeHuaMm Ans npubopos
rpynnel 2 no FTOCT 22261-94.

Mpnbop cooTtBeTcTBYET TY 4215-053-89650280-2009.

2 OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKU

2.1 MeTponoruyeckue xapakrepucTuku

2.1.1 [lnanasoHbl n3amepeHun npmbopa:

- B pexume pH -otr 0 po 14
(NpY NPUMEHEHUN SNEKTPOAOB, BXOAALLMX B KOMMNEKT NOCTaBKU -0t 0 po 12);

- B pexumax pX, cX, mV - HaxoanTCca BHYTPM Amana3oHa nokasaHuin npeobpasoBaTtens u
onpeaensieTcs TUNOM NMPUMEHAEMOro N3MEPUTENBHOIO 3NIEKTPOAA U METOAMKOW NPOBEAEHUS
N3MEPEHNN;

- B pexume nokasartens akTMBHOCTU HUTPAT-MOHOB pPX -o1 0,3 go 4,3;

- B pexume t -0t 0°C go 100 °C.

[nanasoHbl n3amepeHun 1 LeHbl HaMMeHbLIero paspsiga umdpoBoro OTCHETHOIO YCTPOU-
CTBa (aMcKpeTHOCTN) npeobpasoBaTens npmBedeHsbl B Tabnvue 1.
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Tabnuua 1
M3mepsiemas BennyinHa EonHnubl nsmepenns | dnanasoH namepeHnin | UCKpeTHOCTb
lNokasaTtenb akKTUBHOCTU MOHOB i oT MuHyc 20 0.001
(pX, pH) Ao nntoc 20 ’
ot 100 go 1000 1
Ml\'\/lllmobn;igi/n or 10 a0 100 0.1
otr1p010 0,01
MkMonb/n, ot 100 go 1000 1
MkMonb 3kB./n ot 10 go 100 0,1
KoHueHTpauus r/n, r/kr ot 10 Ao 100 0.1
MoHOB (cX) ’ otr1pm010 0,01
ot 100 go 1000 1
MI/N, MI/Kr ot 10 po 100 0,1
otr1pm010 0,01
ot 100 go 1000 1
MKI/1, MKI/Kr ot 10 po 100 0,1
ot 18010 0,01
OkuncnutensHo-
BOCCTaHOBUTENbHbIN NOTEHLnan VB oT muHyc 3000 01
(Eh), 3OC anekTpoxumMmyeckmx ao nntoc 3000 ’
a4eek (pexum mV)
Temnepartypa (T) °C gg I:"J_T;?é% 0,1

2.1.2 MNpepgenbl gonyckaemMblX 3HaY€HUN OCHOBHOW abCOMOTHOM NOrpeLHoOCcTn npeobpa-
3oBaTens npueeaeHbl B Tabnuue 2.

Tabnuua 2
M3mepsiemas BenmymnHa 3HayeHne NorpeLHoCcTH
lNokasaTtenb akTUBHOCTU OOHOBANEHTHbIX MOHOB + 0,014
[NokaszaTenb aKTUBHOCTW ABYXBaSIEHTHbIX MOHOB + 0,028
OkuncnuTenbHoO-BOCCTaHOBUTENbHBIN NoTeHuman (Eh), 34C +0.7
3NEKTPOXMMMUYECKMX siHeek, MB -
Temnepartypa (T), °C £0,5

2.1.3 lNMpegenbl gonyckaeMbixX 3HA4YEHMUI OCHOBHOW abCOMNOTHOM NorpelwHocTy npnbopa B
pexnme M3MepeHusi nokasaTtens akTMBHOCTM MOHOB Bogopoaa (pH) npyn npumeHeHun anek-
TPOLOB, BXOAALLUNX B KOMMMEKT NOCTaBKM He npesbiwatoT, pH +0,03.

2.1.4 lMpepenbl JonyckaeMblX 3HA4YEHMI OCHOBHOW abCOMNOTHOM NorpelHocTy npnbopa B
pexMme U3MepeHust nokasaTenst akTMBHOCTU HUTPAaT-UOHOB (PX) NpY NPUMEHEHUN 3MEKTPO-

aoB JJMMC-121 NOs n 3Cp-10103 He npeBbiwatoT, pX +0,05.
2.1.5 lMNpepenbl gonyckaemblX 3HAYEHWA OCHOBHOW abCOMTHOW MOrpeLlHoCT npubopa B
pexnme n3aMepeHus TemnepaTypbl He npesbiwatoT, °C +0,5.

2.1.6 lNpegenbl gonyckaemblX 3HAYeHUW LOMOSHUTENbHOW abCONKTHOM MNOrPEeLUHOCTU
TemnepaTypHOM KOMMeHcauum npubopa B pexume W3MepeHus nokasaTenss akTUBHOCTU
MoHoB Bogopoda (PH) nmpv NpUMEHEeHUN 3NEKTPOAOB, BXOOSALWIMX B KOMMIEKT NOCTaBKU, HE
NpeBbILWAT NpeaenoB OCHOBHOM abCONOTHOWM NOrpeLLHOCTM n3MepeHuii npmubopa.

2.1.7 lMpepgenbl JonyCcKkaeMblX 3HaYEHU OOMONMHUTENbHBLIX MOrpelHocTen npeobpasoBaTe-
nsi, 0ByCNOBMEHHbIX U3MEHEHMEM BHELLHUX BRMSIIOLLMX BENUYMH B npedenax paboyen obnactu
NPMMEHEHUS, NpMBeaeHbI B Tabnmue 3.
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Tabnuya 3
[IMANa30H SHAYEHMIA I'ngnenbl AonyckaeMblx 3Hade-
. Pexnmbl | BEMWYMH, BUSOLWLNX HIW AONONHNTENBHbIX NOTPeLL-
Brnatowmn caktop - ’ HocTen (B Jonsix npegena oc-
N3MEepPEHUI | Ha NOrpeLIHOCTb npe- 4 v
HOBHOW abCOMNOTHOWM NOrpELLHO-
obpasoBatens
CTHn)
ConpoTtuBneHne uenu wus-
MeputenbHoro anekTtpoga [ pX (pH), Eh| ot 0 go 1000 MOm 0,5 Ha kaxagble 500 MOm
(Rusm)
ConpoTtuBneHune uenm
anekTpoaa cpaBHeHus | pX (pH), Eh ot 0 go 20 kOm 0,25 Ha kaxgble 10 kKOm
(Recn)
N3meHeHne  Hanpskenus | pX (pH),
nutanus cetn Ha 10% Eh, T (220+22) B 0.5
Temnepatypa OKpyXatolLLe-
ro sosgyxa (Ha kaxgble 10| pX (pH), or 10 °C 10
°C u3MeHeHuss TemnepaTy- Eh, T 0o 35 °C ’
pbl)

2.1.8 lpenenbl gonyckaembiX 3Ha4YeHUM MPUBEAEHHOW MOrPeLUHOCTU BbIXOAHbIX Hanps-
XeHun npeobpasoBaTenia Ha aHanoroBbix Bbixogax «2 B» n «100 mB» npu Harpyskax cooT-
BeTCTBEHHO 4 KOM 1 50 KOM COOTBETCTBYIOT, Y% +0,25.

2.1.9 ViIameHeHne nokasaHun npeobpasoBaTens 3a 8 4 HenpepbiBHOW paboThbl He NpeBbI-
waet 0,5 3HayeHun npegenos AONycKkaemon OCHOBHOM abConOTHOM norpeLwHocTn npeobpa-
3oBarens.

2.2 OCHOBHbIe NapamMeTpbl

2.2.1 MNMpubop coxpaHseT paboTocnocoBHOCTL B crnefyowmx pabodmnx ycrnoBmuax npmume-
HEeHUS:

1) TemnepaTtypa okpyxatowero Bosgyxa ot 10 °C go 35 °C;

2) aTMocepHoe aasneHue ot 84 no 106,7 klMa (ot 630 go 800 mm pT. CT.);

3) oTHOCUTENbBbHAsH BNAXXHOCTb OKpYy>KatoLlero Bo3ayxa He 6onee 80%;

4) pabounn gmManasoH TemnepaTypbl aHanM3npyemon cpenbl onpeaensieTcs TUNoM uc-
Nonb3yemblX 3N1EKTPOLOB.

2.2.2 [Npegenbl onyckaeMblX 3HAYEHWI OCHOBHOM abCONOTHOM NOrpeLlHoCT npeobpasosa-
Tens No NokasaHusiM Aucrnnes B pexmnme cX Ans ogHOBaNeHTHbIX MOHOB COOTBETCTBYET 3HaYe-
HUIO, paccunTaHHomy no coopmyrne (1)

Acxt1 = £0,025-cX (1)

Mpepenbl gonyckaembiX 3HAYEHW OCHOBHOW abCOSIOTHOM MOrpeLwHocTM npeobpasosa-
Tensi N0 NoKasaHusM OUCNIes B pexume cX Ons ABYXBaNeHTHbIX MOHOB COOTBETCTBYET 3Ha-
YEeHWI, paccymTaHHOMY no cdopmyne (2)

Acx2 = £0,05-cX (2)

B dopmynax (1) — (2)

Acx - npeaenbl OOMYyCKAaeMoro 3HayeHusi OCHOBHOW abCOSOTHOM MOrpeLuHoCcTn r/n,
Monb/n;

cX — n3amepsieMoe 3Ha4YeHne KoOHUeHTpaumm NoHoB r/n, Monb/n.
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2.2.3 KoHUeHTpaumss MOHOB, B 3aBUCUMOCTU OT BblIOPaHHOM pasMepHOCTWU, pacCyMTbiBa-
eTcs no opmynam (3) - (5).

cX = 107X, (3)
roe cX - MonsipHasi KoHUeHTpauus, Monbe/n;
cX =M= 107X, (4)
roe X - MaccoBasi KOHUEeHTpauus, r/n;
M - monsipHasa macca moHa, r/Monb.
cX = 10P¥/|n|, (5)

roe  cX - MonsipHasi KOHLEHTpauus akBmBaneHTa, Monb akB./n;
N - BaneHTHOCTb MOHA.

2.2.4 lNpeobpasoBaTtenb obecneynBaeT paboTy C ANEKTPOAHLIMU CUCTEMAMN, UMEIOLLN-
MU crnegyroLwmne xapakTepuUcTuKn:

1) 3aBucmmoctb JSC 3neKkTpOAHON CUCTEMblI OT M3MEPSEMOro rnokasaTenisi akTUBHOCTU
MOHOB PX NMpK UCMNOMb30BaHNN pexnma TepMOKOMMNEeHcaunn onpegensercsa no popmyne (6).

E = Ei + St = (pX — pXi), (6)

rae  E - 3C anexktpogHon cuctembl, MB (n3mepsieTca npeobpasoBartenem);
Ei, pXi - koopanHaTbl N30MOTEHUMANbHON TOYKM N3MEPUTENBHOrO anekTpoaa (npwu-
BELEHbI B SKCNITyaTaUNOHHOM LOKYMEHTALMM SN1EKTPOLOB).
St - 3HauYeHne KpyTU3HbI M3MEPUTESNIbHOMO Af1IEKTPOAa NPW AaHHOW TemnepaTtype t
°C, MB/pX; paccuntbiBaetcs no gopmyne (7).

KS
St=-0,1984+(273,16 + 1) » —, (7)
n

rae  Ks - koadpduuymneHT, pasHbin 0,8 ... 1,2, NO3BONAIOLWNA Y4NTbIBATb OTKIIOHEHME KPY-
TU3HbI 3NEKTPOAHON CUCTEMBI OT TEOPETMUYECKOIrO 3Ha4YeHnd, anst kotoporo Ks = 1;
t - TemnepaTypa aHanM3npyemoro pacteopa, °C;
N - KOAPPULMEHT, 3aBUCALLUIN OT BMAA W BASIEHTHOCTU MOHA:

O[IHOBAasEeHTHbIE KaTUOHbI, n=1;
O[HOBarEeHTHbIE aHUOHbI, n=-1;
ABYXBaleHTHblEe KaTMUOHbI, n=2;
[ABYXBarieHTHbIE aHNOHbI, n=-2.

3HayeHnsa KoopaMHaT M30NOTEHUNaNbLHOM TOYKN B Npeaenax:
Ei - oT muHyc 3000 mB go nntoc 3000 mB;
pXi - oT muHyc 20 pX go nntoc 20 pX.
2) 3aBucmmoctb JLC 3neKkTpoAHON CUCTEMbI OT M3MEPSIEMOrO MokasaTesisi akTUBHOCTU
noHoB pX 6e3 npMMeHeHns TepMOKOMMEeHcauun onpegensetca no popmyne (8).

E=Eo+S-=pX, (8)

rae  E - 3C anexktpogHon cuctembl, MB (M3mepsieTca npeobpasoBatenem);
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Eo - 3HayeHne OLC anekTpogHOW CUCTEMbI B HavasribHOM TOYKe AManasoHa U3MepeHus,
mB.

MpeobpasoBaTtenu moryT pabotatb C M3MepUTENbHbIMU ANEKTpogamMu, 3HavyeHne Eo Ko-
TOpbIX HaxoanTcsa B npegenax ot muHyc 3000 mB go 3000 mB.

S - 3HaYeHne KpyTU3HbI ANEKTPOSHON cucTembl, MB/pX.

MNpeobpasoBaTenn moryT pabotaTb C U3MEPUTESNbHBIMU 3NEKTPO4AMU, KOTOPbIE UMEIT
3Ha4YeHnsa KpyTU3Hbl Szo (Npu TemnepaType pacteopa 20 °C), npuBeaeHHbIe B Tabnuue 4.

Tabnuua 4
XapakTepucTuku OpHoBaneHTHbIE NOHBbI [ByXBaneHTHbIE NOHbI
s BloX anst aHNOHOB ot nntoc 44 oo nntoc 82 oT nnoc 22 go nntoc 41
, M
20 P AINA KaTUOHOB OT MUHYC 44 0o MuHyc 82 OT MUHYC 22 1O MUHYC 41

3) anekTpudeckoe conpoTusrieHne nameputenbHoro anekrpoga ot 0 go 1000 MOwm;

4) aneKTpuyeckoe conpoTmerieHne anektpoaa cpasHeHus ot 0 4o 20 kKOm.

2.2.5 lNpeobpasoBatens obecneynBaeT B pexume «KOHTPOMb» aBTOMaTUYECKYHO ONArHOCTUKY
napameTpOB 3MEeKTPOAHOM cuctembl (3HadeHnn Ei, pXi, Ks).

2.2.6 lNpwu rpagyvpoBke B pexnme namepeHus pH npeobpasoBatenb obecnevnBaeTt aB-
TOMaTMYECKY0 NOACKA3Ky 3HAYEeHUN nokasaTtensd akTUBHOCTM MATU CTaHAapPTHbIX PacTBOPOB
no NOCT 8.134-2004.

2.2.7 lNpeobpasoBatenb B 3HEProHE3aBUCMMOW NaMSATU COXPaHSET HaCTPOEYHble KOH-
CTaHTbl ANEKTPOAHbIX CUCTEM, NpeABapuUTeNbHO BBEAEHHbIE B Nt06on n3 paboymx kaHanos.

2.2.8 lNpeobpasoBaTtens pabotaet coBmecTHo ¢ NMOBM. CBA3b ocyuiecTBnseTcsa vYepes
nocrnegoBaTenbHbIl  aCUHXPOHHbIN  MHTEepdenc no CcTblky C2 B COOTBETCTBUM C
FOCT 18145-81.

2.2.9 BbixogHble HanNpsKeHUs Ha aHanoroBbIxX BbIxogax npeobpasoBaTens B pexmme us-
mMepeHus Eh (npyn nameHeHnn exogHoro HanpsixeHus ot muHyc 2000 mB go nntoc 2000 mB) n
B pexxume namepenuns pX (pH):

- OT MuHyc 2 B go nntoc 2 B (ans Harpy3ok ¢ conpoTuerieHnem He meHee 4 kOm) — ans
BbIxoga «2 B»;

- oT muHyc 100 mB go nmoc 100 MB (gns Harpy3ok C COMpPOTMBIIEHMEM HE MeHee
50 kOm) — gns Bbixoga «100 mMB».

BbixogHble conpoTuBnenus He 6onee: 5 Om - onga Bbixoga «2 B»;

200 Om - anga Bbixoga «100 mB».

2.2.10 BxogHoe conpoTuBneHve npeobpasosarens He MeHee 1=10 2 Om.

2.2.11 Bpemsa ycTaHOBMEHUA nokasaHun npeobpasoBaTens tyer, B CeKyHAax, He Bonee
3Ha4veHus, onpegensemoro no gopmyne (9).

tyer = K= (1 + Rwsm), (9)

rae  Rusm - 3HaYeHWe conpoTUBNEHNS Lieny U3MepUTenbHOro anektpoaa, Owm;
K - NOCTOSIHHBIN KO3 PULNEHT, paBHbIn 5 c/OM.

2.2.12 Bpems yctaHoBneHua paboyvero pexuma npeobpasosatens — 30 muH. JonycTtu-
Mas NPOOOIPKUTENBbHOCTb HenpepbiBHON paboTbl He MeHee 8 4. Bpemsa nepepbiBa [o no-
BTOPHOro BKritoveHns 30 MuH.

2.2.13 MNuTtaHue npeobpasoBaTens ocywecTBnAeTca Yepes 6r10K CeTEBOro NUTaHus (BXo-
ANT B KOMMSIEKT MNOCTaBKW) OT CeTU OAHOMAasHOro nepeMeHHOro ToKa HanpsKeHnem
(220 £ 22) B, yactoTton (50 £ 1,0) u.

2.2.14 MowHocTb, notpebnaemasa npeobpasoBatenem, He npesbiwaeT (MpY HOMUHaMNb-
HOM 3Ha4eHuu HanpskeHnsa nutaHus) 20 BeA.

2.2.15 NabapuTHble pa3mepbl NnpeobpasoBaTensi, MM,

He Bonee (ONVMHaxXWMpPUHaxBbICOTA) -210 %170 x 75.
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2.2.16 Macca npubopa, kr, He bornee -2,3;
B TOM 4Ymncne naMmeputenbHoro npeobpasoBaTens, kr, He 6onee- 0,5.

Macca npeobpasoBaTtens - He 6bonee 0,3 Kr.
2.2.17 Mpnbop OTHOCUTCA K BOCCTaHaBMIMBAEMbIM, PEMOHTUPYEMbIM M3AenNuamM obLuero

Ha3Ha4YeHunA.

CpepnHee Bpemsi BOcCTaHOBEHUA paboTtocnocobHoro coctosiHus npmbopa - He Bonee 1

Y.

2.2.18 CpenHsis HapaboTka Ha oTka3 npeobpasoatens He meHee 12000 u. Kputepuem
OTKa3a sIBnsieTca HecooTBeTCTBNE TpeboBaHmsaM 2.1 HacTosiwero gopmynsipa.
2.2.19 lMonHbIN cpegHun cpok cnyxbbl npeobpasoBaTens - He meHee 10 neT.

2.3 TpeboBaHna 6e3onacHoOCTML.
Mpnbop no TpeboBaHuam GesonacHoctn cootBeTcTByeT [OCT P 51350, no cnocoby 3a-
LWNTbI OT NOPaxXeHnsa TOKOM - knaccy |l.

3 KOMIMJIEKTHOCTb

KoMnnekT noctaBku npnbopa COOTBETCTBYET NEPEYHI0, ykazaHHOMY B Tabnuue 5.

Tabnuuya 5
O603HaveHne nsgenus HanmeHoBaHve nsgenvs Korn. MpumeyaHue
'PBA2.206.015 MpeobpasoBaTenb 1

TY 4215-020-89650280-2009

Anektpog 3Cp-10103 K80.4

TY 4215-012-89650280-2009

Anektpoa 3C-10603/7 K80.7

NamepntenbHbIMU
anekTpogamu co-
rMacHO NepeYHto,
npvBe4eHHOMY B
npunoxexHunun . npu-
6op koMnnekTyeTcs
no TpeboBaHuto 3a-
Ka34yuka 3a gonorsi-
HUTENbHYIO onnaTy C
OTpaXkeHneMm B rpa-
de «Kon.».

PBA2.995.002-05

Tepmogatymk TOAJ1-1000-06

"PB5A4.110.001

LUtatme yHmBepcanbHbiv LLY-05

HonyckaeTca LLIY-98

Bnok nutaHus

NPBAS5.129.001
'PBA8.057.017

Komnnekr npuHaanexHocTen
Ans NpoBeAeHusi U3MEPEeHUn B
cocTase:

Kntoy anekTponmTuyeckum
KpblLlika

lNocTaBnseTtcs no
TpeboBaHuo 3akas-
YMKa 3a OTAENbHYH
onnarty

PucyHok 4, 5 PO

'PBA2.840.009 O

dopmynsap

PBA2.840.009 P3

PykoBOACTBO NO 3KcnnyaTaumm

'PBA6.644.001-01

Kabenb

Mpunoxexne A. lo-

_ N | ===t = -

PBA6.644.037 Kabenb cTaBnsieTcs no Tpe-
PBA6.644.039 Kabenb OoBaHUIO 3aKkas4yunka
PBA6.644.045 Kabenb ansg nogkntoyvenmsa MK NMocTaBngaeTcqa no

'PBA3.060.001

MporpammHoe obecrneveHne Ha
aucke CD

—

TpeboBaHUO 3akas-
YnMKa 3a OTAENbHYHO
onnary
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4 TPAOYUPOBKA NMPEOBPA3OBATENA

4.1 pagyvpoBka npeobpasoBaTensi NPOM3BOANTCS MOCNE PEMOHTa WU ASIMTENbHOro
XpaHeHUs Npu NepuoamMyeckoM KOHTPOSE OCHOBHbIX 3KCMITyaTauMOHHO-TEXHUYECKUX Xapak-
TEPUCTUK, ecrnn OBHapyXnTCs HECOOTBETCTBME HOPMUPYEMbIM 3HaAYEeHUsIM, a TakKke nepen
npoBeAeHNEM MOBEPKUN (KannubpoBsku).

4.2 papynpoBka npeobpasoBaTens Npou3BoAUTCA Ha yCcTaHoBKe (npunoxenue A). [ns
rpagyvpoBK/M HeobxoaMMbl criegytolmne Nnpubopsl 1 YCTPOWCTBA:

1) KomnapaTop HanpsbkeHuir, anana3oH namepexun ot 0 go 3 B (Hanpumep, P3003);

2) marasuH conpotmusneHun knacca 0,02 (Hanpumep, MCP-60M);

3) nMmuTaTop ANEeKTPoL4HOM cucTemsbl (Hanpumep, N-02).

4.3 N'pagyvpoBka npeobpasoBaTtenst B pexume nsmepeHns pH nponssoamtca npyv HOMU-
HanNbHbIX 3HAYEeHUAX NapamMeTpOB 3NEKTPOAHOW cucTeMbl (npunoxeHve B) u aBToMaTtuye-
CKOM M3MeEPEHNN TeMNePATypbl, COrMACHO yKkasdaHu PyKOBOACTBA NO 3KChnyaTaunn.

"papynpoBKy npeobpasoBaTens B pexume namepeHnsa pH cnegyeTt npousBoavTb crieay-
oMM obpasom:

1) ycTaHOBUTbL Ha KaHane 1 Bng namepsaemMbix MOHOB «H*»;

2) HaxaTb kHonky MEHIO, nepeintu Ha crpoky « TUM HACTPOWKW» 1 BbiGpaTh Tvin rpa-
ayvpos «CTAHOAPTHAA»;

3) HaxaTb kHonky MEHIO, nepeiitn Ha crpoky « TUIM HACTPOWKW» 1 BBECTU KOOPAWHA-
Tbl M30MoTeHUnanbHom Toukun: pHi = 7,000, Ei = -25,0 mB;

4) yCTaHOBUTb Ha MarasvHe COMPOTMBIIEHMN COMPOTMBIIEHNE, COOTBETCTBYHOLLEE
20,0 °C (npunoxenwue b);

5) nepenTun B pexum rpagympoBKku, nogaTb OT KoMnapatopa HanpshkeHue 382,15 mB;

6) BBectu pH1 =0,000;

7) nogaTtb OT KOMMNapaTopa HanpsbkeHne MuHyc 432,15 mB;

8) BBectu pH2 = 14,000;

9) ycTaHOBUTb Ha MarasmHe COMPOTUBMEHMM CONPOTMBIEHNE, COOTBETCTBYHOLLEE

100,0 °C, nogatb OT KOMNapaTtopa HanpskeHne MuHyc 543,25 mB;

10) BBectn pH2’ = 14,000;

11) nepenTn B pexmm M3MepeHus, yCTaHOBUTb HA Mara3umHe CONPOTUBIIEHUA COMPOTMB-
neHune, cooteBetcTBylowee wmuHyc 20,0 °C, nogatb OT KOMMapaTopa HanpsbkeHue
muHyc 376,60 MB, Ha gncnnee aomkHbl ycTaHOBUTbLCA NokasaHnda pH «(14,000 £ 0,020)».

4.4 papgyvpoBKka nNpeobpasoBaTtend B pexume namepeHnsa pX npovMsBoamnTcs npu HOMM-
HanNbHbIX 3HAYEHNAX MapamMeTPOB JAMEKTPOOHON CUCTEMbI (MpunoxeHue ) n pydHon ycTa-
HOBKE TemnepaTypbl, COrMaCHO yKa3aHUN PyKOBOACTBA MO 3KCNyaTtauuun, B pexmnme rpagym-
POBKM 3NEKTPOAHON CUCTEMBI Criegyowmm obpasom:

1) yctaHoBUTbL Temnepatypy pacteopa Tp = 20,0 °C;

2) YCTaHOBWUTb Ha KaHane 2 BuA U3MepsieMbIX MOHOB «X "», BOUTU B PEXUM rpagynmpoB-
KN 3NeKTpoaHOW CUCTEMBbI;

3) nogaTtb OT KOMMNapaTopa HanpsbkeHne MmHyc 87,24 mB;

4) BBectu pX1 =0,000;

5) nopgatb oT kKoMnapaTopa HanpsbkeHne 319,90 mB;

6) BBecTu pX2 = 14,000;

7) nNepenTn B peXUM U3MepPeHUs, nogatb OT Komnapatopa HanpsxeHue 116,33 mB, Ha
aucnnee OOMKHbI YCTaHOBUTBLCA nokasaHus «(7,000+£0,040)».

5 METOOUKA NOBEPKU (KAJINBPOBKW)

Hactoqawas meTtoguka npegHasHadeHa nsi noBepku (Kannbposku) MOHOMepoB nabopa-
TOopHbIX TnNa N-160MW.
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MexnoBepoyHbli MHTepBan npubopa - 1 rog. MNMpu akcnopTe NPUBGOPOB KOHTPOSIb METPO-
NOrMYEeCcKnX XapakTepuUCTUK NPon3BOAUTCA B COOTBETCTBMM C NpaBunamMun, JencTByOWUMY B

CTpaHe - MnopTepe.

5.1 Onepauunu n cpeacTBa noBepku (KannbpoBKM)
lMpn npoBeAeHMN NOBEPKN LOMKHbI ObITb BbINOMHEHBI CReayoLwme onepaumm n npuMmeHe-
Hbl CpeACcTBa NOBEPKU C XapaKTepPUCTUKaMU, yKkazaHHbIMU B Tabnuue 6.

Tabnuuya 6

Homep | HaumeHoBaHue o6pasuyosoro CU nnm ObssaTenbHOCTb npo-
HauMeHoBaHue onepa- NyHKTa | BCMOMoOraTesnbHOro cpefcTsa NoBepky, | BEASHWUA onepaunm npu.
L HI no | HoMep QOKymMeHTa, pernameHTUpytoLLe- nepeny- | neprogmue-
noBep- | ro TexHuyeckne TpeboBaHus, METPOSIO- HOWt KO
Ke TMYECKMe XapaKTepPUCTUKM
BHeLwwHWin ocmoTp 5.5.1 - + +
OnpoboBaHue 5.5.2 - + +
KoHTpOnb OCHOBHOM 1 Paboune artanoHel pH MOCT 8.135-
abcontoTHOM norpeLlHo- 5.5.3 | 2004 1,65, 4,01, 6,86, 9,18 npu 25 °C.
| ctunmpubopa: | ] 2 BogaHon Tepmoctar ¢ AguanasoHom | |
- B peXxume nsMmepeHuns 5531 | PEryMpoBaHua TemnepaTypbi OT 0°C ) +
| Temnepatypbl |~ ] no 100 °C, gonyckaemas morpewHocTs |\ ..
- B PEXIME UIMEPEHUS | £ £ 5 , | YCTAHOBMEHWUA TeMNepaTypbl KOHTPOIN- ) +
pH pyemoii cpeabl — B npeaenax + 0,2 °C.
3 Bona ANCTUNNMPOBaHHas no
OnpepeneHue norpeLu- FOCT 6709-72.
:O;gc') MSM:§:3I;V|I-|V|I-|§|7|HC 4 MNocyna nabopaTopHasd CTekNsiHHas
MgmeHgH;/leM Temnepa- 554 |Meprasno TOCT 1770-74. - +
TyPb! KOHTPONMPYEMOA ~ 5 TepmomeTpbl pTyTHbIE TJ1-4
Cpenbi (MOrPeLLHOCTb TY25-2021.003-88, gnanasoHbl u3me-
TepMOKOMNEHCALIN) peHun: ot 0 °C go 50 °C, ot 50 °C go
100 °C, ueHa penexuna 0,5 °C.
KoHTponb OCHOBHOW
abconTHOM norpewHo- | 5.5.5
| cTunpeobpasosatens: | |l
1 Komnapatop  HanpsbkeHun  P3003
- B PEXUME USMEPEHIS TY 25-04.3771-79, guana3oH uamepe-
HuM ot 0 go 11,11 B, knmacc To4YHOCTU
OKUCIIUTENBHO- 0.0005:
BOCCTaHOBUTESTbHOIO 5.5.51 2,l/l ’ - + -
noTeHLMANa (pEXMM MUTaTOp ANEKTPOAHON CUCTEMBI
mv) Tuna N-02 TY25-05.2141-76,
«w=0, (500, 1000) MOm, NI+ 25 %,
| Re=0, (10,200 kOM, T £ 1 %. | |
- B PEXMME UBMEpEHNS 1 MarasuH  conpotueneHwii  P4831
TemnepaTypbl 5.5.5.2 | TOCT 23737-79, npegen wuamMepeHus + -
10* Om, knacc To4HocTn 0,02.
TKg;';E:;b norpéqLcu):cc;g:eMVl 1 Komnapatop  HanpsbkeHun — P3003
npeobpasosatens, Bbl- | 5.5.6 TY?5—04.3771—79, OuanasoH u3mepe-
3BAHHBIX  M3MEHEHMEeM (I-)MOMO(?ST- 0 po 11,11 B, knacc ToO4HOCTU
"?%Uﬁgﬁaﬁgfﬁga‘.}éﬁ.;ﬁ& ------------- 2 AMuTaTop aneKkTpogHOM CUCTEMbI [~ =" == =rf==m==-=mmms--mee-
0 BMeKTPoaa 5.5.6.1 | Tvna N-02 TY25-05.2141-76, + -
B uemm snexrpoma | - L] Rw =0, (500, 1000) MOMm, MM+ 25 %,  fp-----m-mmmprmmmmmmmmemo s
POR3 | 5562 | R =0, (10, 20) kOm, M + 1 %. + .
CpaBHEHUs

MpnumeyaHune - [lonyckaeTcs NPUMEHATb ApyrMe cpeacTBa NOBEpPKM (KannbpoBku), He NpMBeAEeHHbIe B Tabnu-
ue, obecneunBaroLLme KOHTPOSb METPONOMMYECKUX XapaKTePUCTMK NpubopoB ¢ TpebyeMon TOYHOCTbIO.
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Mpn nonyyeHun oTpuuaTenbHOro peaynbTata Ha nbomMm 13 atanos, NnoBepka (Kanndpos-
Ka) npekpaliaeTcs.

5.2 TpeboBaHua 6e3onacHoOCTU

Mpn npoBeaeHun noBepku (kanmbpoBku) OOMMKHbI GbITb cobntogeHbl TpeboBaHua 6e3-
OMacHOCTW, yKasaHHble B JKCNyaTauMoOHHON AOKYMeHTauun npubopoB 1 cpeacTsB NOBEPKU
(kannbpoBkn).

5.3 YcnoBus noBepku (KannbpoBKu)
5.3.1 Npu npoBeageHn noBepkn (KanubpoBKW) OOMKHbI cobniogaTbCca crieayowme ycro-
BUS:

1) TemnepaTypa okpyxatowero Bo3agyxa, °C 20 £ 5;
2) OTHOCUTESNbHasA BNAXHOCTb, Y% o1 30 oo 80;
3) artmocgepHoe gasneHue, klla ot 84 oo 106,7;
4) HanpsbkeHne nuTaHusa 6roka ceTeBoro nNuUTaHus, B 220 + 22;
5) TemnepaTtypa rpagyMpoBOYHbIX M KOHTPOSMbHbLIX pacTBOpOB, °C
20 = 5;
6) Bubpauus, TpsAcka, yaapsbl, Bnuswowme Ha paboTy npmbopa
OTCYTCTBYIOT;
7) conpoTMBREHME, 3KBMBAINIEHTHOE CONPOTUBINEHNIO B LIEMNWU
n3mepuTenbHoro anektpoaa, MOm 0;
8) conpoTuBneHne, 3KBMBaNEeHTHOE CONPOTUBINEHNIO B LIEMWN
anekTpoda cpaBHeHusi, KOM 0;
9) Bpemsi ycTaHOBMEHNA paboyero pexmnma, MuH He meHee 30;

MoBepka (kanubpoBka) NPOU3BOAMTCA NPU NUTaHMM npeobpas3oBaTens OT ceTu yepes
Or0K ceTeBOro NUTaHus.

5.3.2 Cxema yCTaHOBKU A5l NPOBEPKM OCHOBHbIX XapaKTepUCTUK npeobpasoBaTens npu-
BeJeHa B npunoxeHum A.

5.3.3 Tabnuubl 3aBMCUMOCTM CONPOTUBNEHNA TEPMOLATUYMKA OT TemnepaTypbl aHanusu-
pyemon cpefbl, a Takke HOMUHanbHbIX 3HavyeHun S C anekTpoaHbIX CUCTEM, UCMOSNb3yeMble
npu npoBepkax, npuBeeHsbl B npunoxeHnax b, Bu .

5.4 NoaroTtoBKa K noBepke (kanudbposke)

5.4.1 lNepen npoBegeHnemM noBepkn (Kanmbposkn) Npnbopbl AOKHBI ObiTb BblOEPXKaHbI
npu Temnepatype (20 = 5) °C n oTHocuTenbHom BnaxHocTn oo 80 % He MeHee 24 u.

5.4.2 lNepen npoBefeHMEM NEPBMYHOM MOBEPKM (KannbpoBku) cobpaTb Cxemy cornacHo
npunoxexHna A.

5.4.3 Onepaunn noBepkn (KanmbpoBkn) Npon3soaaTcsa Ha ntobom M3 kaHanos npubopa.

5.4.4 lMpwnbopbl 1 cpeacTBa NOBEPKM (KanMbpoBKKM) AOMKHbI ObITb NOArOTOBMEHBLI K pabo-
Te 1 OTrpagyMpoBaHbl, COrMacHO ykasdaHum UxX aKCnnyaTaumMoHHON JOKYMEHTaUNN.

5.5 NpoBeneHne noBepku (kanmbpoBKKn)

5.5.1 BHewWwHW ocMoTp

Mpn NnpoBeAEeHNN BHELLHEro OCMOTPa AOMKHO OblTb YCTAHOBMEHO COOTBETCTBUE MOBEPS-
emMoro npubopa cnegyowmum TpeboBaHUAM:

- He pgonyckawTca gedekTbl koprnyca, Bnusawowme Ha pabotocnocobHocTb npubopa,
NATHa, HeYeTKoe n3obpaxkeHne Haagnucen;

- He gonyckaeTca noBpexaeHue kabenen coctaBHbIX YacTen npuodopa.

Ha nosepky (kannbposky) npnbopbl 4OMMKHbI NOCTYNaTb B CriefyoLen KOMNIIeKTHOCTU:

1) npeobpasoBaTens;

2) 6nok nuTaHus;

3) KomnnekT kabenewu;

4) aKkcnnyataumMoHHas JOKYMEHTauus.

11
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Ha nepuoamnyeckyto noBepKy (kanmbpoBkKy), KpOMe TOro, AOSPKHbI NPeaoCTaBNATLCS:

5) KOMMNeKT aneKkTpoaos;

6) TepmogaTuuk;

7) wTaTmB.

5.5.2 OnpobosaHue

Onpo6oBaHne npeobpasoBaTens NPON3BOANTCA CreayoLwmnm o6pa3om:

1) BKNIOUNTL NUTaHNe npeobpasoBaTtenis, Ha AUCnnee JOMKHO BbICBETUTLCS:

- Npou3BOSibHOE 3HayeHune B pH, pX n apyrmx eguHuLax, COOTBETCTBYIOLLNX PEXUMY U3-
MepeHus npeobpasoBaTtensi, yCTaHOBMNEHHbIX Nepen BbIKMoYeHNEM;

- Hagnucu: «KaHan» M HOMep KaHana YCTaHOBIIEHHOrO nepen BbIKIKYEHNEM, BUA
TepMokomMmneHcauun («Tp») n TemnepaTypa pacTBopa YCTaHOBMEHHAsA nepes BbIKITYEHNEM,
BMA MOHA, Aata N BPEMS BKITHOYEHNS.

2) npoBepuTb paboToCnOCOBHOCTL OpPraHoOB YMNpaBfiEHUs: HaKaTue KraBuw OO0SDKHO
COMpPOBOXAAaTbCA COOTBETCTBYHOLUUM U3MEHEHMEM MH(POPMaLUKN Ha gucnnee;

3) NO4KMYMTEL TEPMOLATUYMK, HAAMUCHL «Tp» OOSMKHA NOracHyTb.

5.5.3 KoHTponb ocHoBHOM abCOMTHOM NOrpeLlHoOCT! NpUbopoB NPOM3BOAUTCH B YCIO-
BUSAX, OFOBOPEHHbIX B pasgene 5.3.

5.5.3.1 KoHTponb ocHOBHON abCOMOTHOM MOrpeLlHoCT nNpubopa B pexnme namepeHus
TemnepaTtypbl aHanM3Mpyemoro pacteBopa Npou3BoAUTb NyTEM CPaBHEHMS MOKa3aHUK guc-
nnes ¢ NokasaHMsAMM KOHTPOJSIbHOrO PTYTHOrO TepMoMeTpa crneayrowmnm obpasom:

- MOrpy3nTb TepmMogaTtyuk Ha rnybuHy He meHee 30 MM N KOHTPOSbHbLIA TEPMOMETP B CO-
cyn C BOO4OM KOMHATHOW TemMnepaTypbl;

- nocre yCTaHOBIEHUsI NoKasaHui 3adnKCMpoBaTb 3HAYEHUA TemnepaTypbl NO AMUCMNED
npnbopa n TepmMomMeTpy;

- aHanorm4yHo 3aduKCUPoOBaTb 3HAYEHNSA TemnepaTypbl NPU NOrPYKEHUM TepMogaTymKa n
KOHTPOMbHOro TepMoMeTpa B cocyA ¢ Bogon temnepatypou (0 £5) °C n (100 = 5) °C. Jonyc-
KaeTcHa MCNOoNb30BaTb TalOLWMIA e U KANSLWYo Boay.

OcHoBHyIO abCcomnTHYHO NOrpeLLHOCTb Npnbopa paccunTtath No gopmyne (10).

A = tnp - trepw, (10)

roe A - ocHoBHasi abconoTHasi NOrpeLLHOCTL Npubopa B pexnme n3MepeHus Temnepa-
Typsbl, °C;
tnp - 3HAYeHWe TemnepaTypbl N0 agucnneto npubdopa, °C;
trepm - 3HAYEHME TEMNEpPATYpPbl BOAbl, U3MEPEHHOE TepMOMeETPOM, °C.

OcHoBHas abcontoTHas NorpeLHoCTb AoMmKkHa bbiTh He 6onee + 0,5 °C.

5.5.3.2 KoHTponb ocHOBHOM abCoOMOTHOM MOrpeLHoCcT npubopa B pexnme namepeHus
pH

lMpn npoBegeHUn NPoOBEPKM TeMMNepaTypbl PacTBOPOB, UCMOMb3YEMbIX ANA rpagynpoBKy,
N KOHTPOSIbHOTO He AOSMKHbI OoTnmMyaTbea 6onee yem Ha 1,5 °C. [Ina atoro Bce pacTBoOpbl
cnefyert BblaepXaTb NpU KOMHATHOW TemnepaType He MeHee Yaca.

KoHTponb OCHOBHOM abCOMTHON MOrpeLHOCTU NpoM3BoaAT no paboymm atanoHam pH
FOCT 8.135-2004 npu aBTOMaATMYECKOM TEPMOKOMMEHCALMN NO Creayolen MeToauke.

1) OTrpagyvpoBaTtb Npubop B pexmme namepeHus pH, cornacHo ykasaHusiM aKkcnnyara-
LMOHHOW OOKyMEHTaummn, ncnonb3dys padoune atanoHsl pH npn 25°C pH = 1,646, pH = 9,179;

2) NamepuTtb 3HaveHne pH B pactBope pH = 4,005 un pH = 6,857 npu 25°C, 3acdukcupo-
BaTb 3Ha4YeHMe Temnepatypbl pacTteopa tp, °C.

OcHoBHyIO abCcomnTHYO NOrpeLLHOCTb Npnbopa paccunTtaTth No gopmyne (11).

12
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A = pHnp — pHr, (11)

roe A - ocHoBHasa abcontoTHas norpeLwHocTb npubopa B pexmve namepeHus pH;
pHnp - 3Ha4eHne pH pacTBopa no gucnneto npudopa;
pH: - TabnuyHoe 3HayeHne pH pacTBopa Npu AaHHOW TemnepaTtype tp (NpuBegeHo B
OCT 8.134-2004).

OcHoBHasa abconTHas NorpewwHocTb nNpubopa B pexume mamepeHuss pH He gorkHa
npesblwatsb, pH + 0,03.

5.5.4 OnpegeneHve OONONHUTENBHOMW abCONIOTHOW MOrpeLHOCT uamepeHun pH, ces-
3aHHOM C U3MEHEHMEM TemnepaTypbl KOHTPONMPYEMOW cpeabl (MOrPEeLHOCTb TEPMOKOMMEH-
caummn), NPon3BOAAT NPU aBTOMATMYECKON TEPMOKOMMNEHCaLMM MO cnegyowen MeToaunke.

1) OTrpagyvpoBaTb Npubop B pexmme namepeHus pH, cornacHo ykasaHusiM akcnnyaTa-
LUMOHHOW OOKYMeHTaumu, ncnonb3ysa pabouve atanoHsl pH1 = 4,005 n pH2 = 9,179, npu
Temnepartype (25 £ 0,2) °C;

2) NamepuTtb 3HaveHne pH B pactBope pH2 npu temnepatype (60 + 0,2) °C.

3) PaccunTtaTb norpelwHoCcTb TeMnepaTypHon komneHcauumn A' no gopmyne

A'= pH 60 usm — pHe0 ot (12)

roe pHeo vsw — 3Ha4YeHMe pH KOHTpONbHOro pacTeopa pH2, namepeHoe npu Temnepartype
(60x0,2) °C;
pHeo st - TabnuyHoe 3HayeHMe pH KOHTPONbLHOrO pacTeBopa npwu TemnepaType
(60+0,2) °C, paBHoe 8,97 (TOCT 8.135-2004);

MMorpelwHOCTb TeMnepaTypHOM KOMMneHcauum npubopa B pexvMme U3MepeHUss MOHOB BO-
aopoaa He gomkHa npesbiwatb pH, + 0,08.

5.5.5 KoHTponb ocHoBHOWM abCcontoTHOM NorpeLwHocTn npeobpasoBaTens

5.5.5.1 OcHoBHyt0 abConTHYIO NOrpeLHoCcTb npeobpasoBaTenia B pexmme UaMepeHus
OKUCINUTENBbHO-BOCCTAHOBUTENBHOMO noteHumana (Eh) koHTponupoBaTb B Toukax N, paBHbIX
0, 500; 1000; 1900; 2995 mB 0beunx nonsipHOCTEN Ha yCTaHOBKe cnegyowmnm obpasom:

nogasasi OT KomnapaTopa Ha Bxof npeobpasoBaTens HanpskeHne N 3admkcnpoBathb no-
KaszaHusa npeobpasoBaTens E (B cnyyae HecTabunbHbIX Noka3aHu — Hanbonee oTnu4yatoLLe-
ecs oT HanpsxeHus N).

OcHOBHY0 abCoOTHYO NOrpeLHOCTb paccymTaTth no popmyrne (13).

A=U-E, (13)

rae A - ocHoBHasi abcontoTHasa norpeLuHocTb npeobpasoBaTtens, MB;
U — HanpsikeHne, nogaBaemoe OT KoMrapaTtopa, COOTBETCTBYIOLLLEE NPOBEPAEMON
yucnoson otmeTke N, mMB;
E — nokasaHue npeobpasosatens, mB.

OcHoBHas abcontoTHasi norpeLwHocTb npeobpasoBaTens gomkHa ObiTb He Gonee + 0,7
MB.

5.5.5.2 OcHOBHy0 abConTHYH NOrpeLHOCTb NpeobpasoBaTtens B pexnme namepeHus
TemnepaTtypbl onpeaenaTb Ha yCTaHOBKe ANs 3HaveHuh TemnepaTypbl N, paBHbIX MUHYC
20,0 °C; 20,0 °C; 80,0 °C; 150,0 °C cnegytowum obpasom:

yCTaHaBnMBasi CONpoOTMBIEHME Mara3nuHa CONPOTUBNEHNA, COOTBETCTBYHOLLEE YKa3aHHbIM
Bbie 3HavyeHuaM N, UKCUpYOT nokasaHusa aucnnes, Hanbonee oTnMyatoLleecs OT 3Haye-
Husa N.

OcHoBHYO abCOMNOTHYO MOrpeLHOCTbL NpeobpasoBaTens paccynTbiBalOT No dopmyrne
(14).

A=Tx-N, (14)
13
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roe A - ocHoBHasi abcontoTHasa norpewHocTs npeobpasosarens, °C;
Tx - 3HayeHne TemnepaTypbl, 3adnKCMpoBaHHOE Ha gucnnee, °C.

OcHoBHas abconioTHad NOrpelwHocTb npeobpasoBaTensa He [AOfKHa npeBblwaTb
+0,5 °C.

5.5.6 [JononHuTenbHble NOrpewHocTn npeobpasoBartensi, 00yCrnoBneHHbIE U3MEHEHNEM
BNUSIOLLMX BENUYNH, KOHTPONMPOBATL Ha YCTAHOBKE MOCne rpagyvmpoBku npeobpasoBartens,
COrMNacHO yKasaHui aKCnnyaTaumoHHOM AOKYMEeHTauumn, Npu py4HON yCTaHOBKE TemnepaTypbl
n TemnepaTtype pactsopa, pasHoun 20,0 °C, B pexume namepeHus pH.

5.5.6.1 [lononHUTEeNbHY NOrpeLHoCTb NpeobpasoBaTens, 00yCNoOBNEHHYIO UBMEHEHNEM
COMPOTMBIIEHNSA B LENU U3MEPUTENBHOrO 3MEeKTPoAa, KOHTpPONMpoBaTb creaywwmm obpa-
30M:

- YCTaHOBUTb HA MMUTATOPE 3NEKTPOLAHON CUCTEMbI CONPOTUBIIEHNE B LeNn N3MepuTenb-
Horo anekTtpoaa, pasHoe 0 MOw;

- NogaBasi Ha BXo4 npeobpasoBaTensa HanpsXXeHne oT KoMmnapaTopa, YCTaHOBUTb Ha AWC-
nnee 3HayeHue pH = 14,000, 3admkcnpoBaTh HaNpsHXeHWe no KomnapaTopy;

- YCTaHOBUTb HA MMUTATOPE 3NEKTPOLAHON CUCTEMbI CONPOTUBIIEHNE B LeNn n3aMepuTenb-
HOro anektpoga, pasHoe 1000 MOM n, naMeHsst HanpsbKeHne OT Komnapartopa, YCTaHOBUTb
Ha gucnnee pH = 14,000.

JononHuTenbHy NorpewwHocTb npeobpasosaTens, 06yCrnoBEHHY N3MEHEHNEM COMNPO-
TMBIEHUSA B LIENV N3MEPUTENBHOIO 3NeKTpoaa, paccunTtaTb no opmyne (15).

_U, U,
usm S bl

t

(15)

roe Owsm - 4OMONHUTENbHASA NOrPELUHOCTL Npeobpa3oBaTens;
Uo - 3Ha4YeHne HanpshkeHus no KomnapaTtopy Npwv HyNeBOM COMPOTUBMEHUM B LENU
N3MepPUTENBLHOro anekTpoaa, ub;
U1 — 3HayeHne HanpsbkeHuss No KomnapaTopy npu CONPOTMBIEHUA B LENU U3MeEpU-
TenbHoro anektpoga 1000 MOm, mB;
St - UMCcneHHoe 3Ha4YeHne KpyTU3HbI ANEeKTPOOHON cucTeMbl, paBHoe 58,16 mB/pH.

JononHutenbHasi NOrpeLwHOCTb He AoMKHa npeBbiwaTtb pH + 0,014.

5.5.6.2 [JononHuTenbHy NOrpeLwHocTb npeobpasoBaTens, 06yCnoBNEeHHY N3MEHEHNEM
COMPOTUBIIEHMS B LLENM ANEKTPOAA CPaBHEHNSA, KOHTPONMPOBAaThL cneayowmnmMm obpasom:

- YCTaHOBWUTb Ha MMUTATOPE INEKTPOAHON CUCTEMbI COMPOTMBIIEHNE B LIENM 3NeKkTpoaa
cpaBHeHna 0 kKOwm;

- nojgaBasi Ha BxoA npeobpasoBaTens HanpsXeHust OT KomnapaTtopa, YCTaHOBUTb Ha
aucnnee 3HadeHune pH = 14,000 n 3acmkcnpoBaTb HanNpskeHue No KoMnapaTopy;

- YCTaHOBWUTb HA MMUTATOPE INEKTPOAHON CUCTEMbI CONMPOTMBIIEHNE B LIENW aneKkTpoaa
cpaBHeHna 20 kKOM 1, U3MeHSAs HanpshkeHne OT KoMnapaTopa, YyCTaHOBUTb Ha gucnnee
pH = 14,000.

JononHnTenbHy NorpewwHocTb NnpeobpasoBaTens, 06yCnoBNEHHY0 N3MEHEHNEM CONPO-
TUBIMEHNSA B LLIENN aNeKTpoha CpaBHEHUs!, paccuuTtaTtb no gopmyne (16).

14
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(16)

raoe  Oecn - AOMOMHUTENBbHAA NOrPELLHOCTL NpeobpasoBaTens;
Uo - 3Ha4YeHne HanpsikeHnsa no KomnapaTopy npy HYfieBOM COMPOTMBIIEHMM B LIENU
anekTpoaa cpaBHeHus, MB;
U1 — 3Ha4yeHre HanpshkeHust N0 KomnapaTopy nNpu CONpoTUBAEHUM B LeNn 3NeKTpo-
Aa cpasHeHna 20 kKOm, MB;
St - UMCNEHHOE 3HaYeHne KPYTU3HbI ANEKTPOOHON cucTeMbl, paBHoe 58,16 mB/pH.

[ononHutensHasa NOrpeLwHoCTb AOMKHa ObiTb He Bbonee pH £ 0,007.

5.6 OchopmneHune pe3ynbTaToB NOBEPKU (KanNMOpPOBKHM)

5.6.1 Npn npoBegeHUn onepauun NOBepKNU oPoOpPMNAIOT NPOTOKON pe3yrbTaToB U3Mepe-
HUM NO NOBEPKE MPONU3BOSIbHON POPMBbI.

5.6.2 lNonoxuTernbHble pesynbTaTbl NOBEPKN OPOPMASAIOT NyTeM Bbldaym CBUOETENbCTBA
O NoBepKe U HaHeCeHNeM MOBEPUTENBHOIO Knenma.

5.6.3 Npu oTpuuaTernbHbIX pesynbTaTax NOBEPKU BblAaloT U3BELEeHNE O HENPUrOAHOCTU C
yKasaHueM MpUYnH, CBUOETENbCTBO aHHYIMPYIOT, KNENMOo racaT, a npnubop K NPpUMEHEHNIO He
AOMnycKatoT.

6 TPAHCINOPTUPOBAHUE

MpuBopbl TPAHCNOPTMPYHOTCA B YNakOBaHHOM BUAE B 3aKpbITOM TpaHcnopTte noboro Bu-
Aa (B camoneTax - B oTannMBaeMbIx repMeTU3MpOBaHHbIX OTCekax). [pun enesHogopOXKHbIX
nepeBo3Kax BUA OTNPaBKU - MerKue.

YcnoBusi TpaHCNOPTMPOBaHUA NpubopoB B yNakoBKe MNpeanpuUsiTUS-U3roToBUTENS COOT-
BETCTBYIOT ycrnoBusam xpaHeHus 5 no FTOCT 15150-69.

He ponyckaeTcsa nepeBo3ka B TPAHCMOPTHbLIX CPeACTBaAX, MMELLMX criedbl NepeBO3KN ak-
TUBHO AENCTBYIOLLMX XUMUKATOB, LIEMEHTA U YIN4.

Bo Bpemsa norpy3oyHO-pasrpy3o4yHbiXx paboT M TPaAHCNOPTUPOBAHMSA SLUUKN HE LOSKHbI
noaBepratbCcs pe3kum yaapam 1M BO3AEeNCTBUI0 aTMOCHEpPHbIX OCaOKOB.

Cnocob yknagku sILLMKOB Ha TPaHCMOPTHOE CPEeACTBO AOSMKEH MCKMOYaTb MX nepemelle-
HVMe B NyTW CNneaoBaHUS.

[Mocne TpaHCNOPTMPOBaHUA NpK oTpULATENbHbBIX TeMnepaTypax Npubopsbl nepes aKcnny-
aTaumen OOMKHbI ObITb BbliAepKaHbl B HOPMarnbHbIX YCNOBUAX B TeYEHME 24 u.

7 NMPABUJIA XPAHEHUA

7.1 XpaHeHvne npubopoB [0 BBOAA B 3KCANyaTauumio B YNakoBKE MpeanpuaTus-
N3roToBUTENS O0SMKHO CcOOTBeTCTBOBaThb ycrnoBusaMm xpaHeHua 1 no NOCT 15150-69. Mpe-
AenbHbIN CPOK 3aWwmTbl 6€3 nepekoHcepBauum - 3 roga.

[aHHoe TpeboBaHME OTHOCUTCA TOSBbKO K XPaHEHUIO B CKITAACKMX NMOMELLEHUAX NOTpebu-
Tens U NoCTaBLUMKa, HO HE PacnpOCTPaHAETCA Ha XpaHEHNE B XeNe3HOLOPOXHbIX CKnaaax.

7.2 XpaHeHune npnboposB 6e3 ynakoBku criegyeT Npon3BOaUTL NMpy TeMnepaType OKpyxa-
towero Bosgyxa oT 10 °C go 35°C u oTHocuTenbHon BnaxHoctn oo 80 % npu TemnepaTtype
25 °C.

B nomeweHuax ons xpaHeHust NpubopoB He OOMKHO ObITb MbifK, NApOB KUCIOT, LUEo-
Yewn, arpeCcCuBHbIX ra3oB M APYrMX BPeAHbIX MPMMECEN, Bbi3blBaOLLIMX KOPPO3MIO.

15
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8 KOHCEPBALUA

MoHomep N-160MUN nogBeprHyT Ha npeanpusaTUn-n3roToBuTerne KOHcepBaLunn COrracHo
FOCT 9.014-78 no BapuaHTy 3awuTsl B3-10 1 ynakoBaH no BapmnaHTty ynakosku BY-5.

MpepenbHbIN Cpok 3awmnTbl 6€3 nepekoHcepBaumm 3 roga.

Mpn KoHcepBauun npubopa M3 3NeKTPOAOB CPaBHEHUS BbINIMBAETCHA SNEKTPONUT, ANeK-
TPOAbl NPOMbIBAOTCA UCTUNNIMPOBAHHOW BOL4OM M NPOCYLLMBAKOTCS.

CBepeHus o nepekoHcepBaumm npubopa npueeaeHsl B Tabnuue 7.

Tabnuua 7

HaTta HavmeHoBaHue paboTbl Cpok gencrteus, rogbl JormkHOCTb, hamMunmsa n noagnnchb

9 ABWXEHWE NPUBOPA MNMPU 3KCIJTYATALIUU

9.1 CBeageHna o aBmxeHun npmbopa npu aKcnnyaTauumn npueeaeHsl B Tabnuue 8.

16
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Tabnuuya 8
Jara oe [ata HapaboTka MpuanHa Moanuck nuua,
yMNaKoB- | yCTaHOB- CHSTUS C Ha4vana aKc- | nocre nocrnegHero CHETUS nposoamuBLLEro
Kn neHo nnyaraumm pemMoHTa YCTaHOBKY (CHSITME)

9.2 CBefgeHua o 3akpenneHumn npubopa npu akcnnyataumm npmeseneHsl B Tabnuue 9.

Tabnuua 9

OcHoBaHwue (HanmeHoBaHwue,
HOMEp U Aarta JOKYMEHTA) MpymeyvaHne
3akpenneHvne | OTKpenneHue

[ormkHoCcTb, dhamu-

HanmeHoBaHune nagenus
NN N HUUManbl

10 CBUAETEJIbCTBO O NMPUEMKE

MoHomep nabopatopHbin N-160MWN 3aBoackon Ne N3roTOBMEH N NPUHAT B
COOTBETCTBUMN C 0b6s3aTenbHbIMU TpeboBaHNSAMU rocyAapCTBEHHbIX CTaHAapTOB, OENCTBYIO-
e TeXHUYecKon AoKymeHTauuun, gencteyrowmmu TY 4215-053-89650280-2009, v npusHaH
FOAHBIM K 3KCnnyaTauum

KoHTponep OTK
M

NMYyHas noanuchb paclwmndpoBka NoanmcK

[laTta nsrotoBnexHus

4yucno, mecsu, roj

17
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11 CBEOEHUA O NOBEPKE (KAJINBPOBKE)

MoHomep nabopaTtopHbii N-160MU  3aBoackom Ne NOBEPEH B COOTBETCTBUM
c obsizaTenbHbIMK TpeboBaHMAMM rocyaapCcTBEHHbIX cTaHaapToB Poccunckon ®epepaumm un
NPpW3HaH rogHbIM K aKCnnyaTaumm

[MoBepuTtens

MI

NMYHas nognuch pacLlumdpoBka NoanucK

[aTa nosepku (KanmbpoBkm)

4yMucno, Mmecdud, rog

12 TAPAHTUWNHBIE OBA3ATENIbCTBA

12.1 N3roToBMTENb rapaHTMpyeT cooTBeTcTBNE MoHOoMepa M-160MUN TpeboBaHuaM Tex-
HUYECKMX YCrioBun, npu cobniogeHun notpebutenem npasun akcnnyaTaumm, TpaHCNoOpTUPO-
BaHWSA U XpaHeHUs.

12.2 apaHTUHbBIA CPOK XpaHEHUSA 6 MecsALEeB CO OHSA U3rOTOBIEHUS.

12.3 NapaHTUMHBLIM CPOK 3KCNyaTauun noHomepa - 24 mecsiua co OHS BBOAA B 9KCMnya-
Tauuo. [apaHTUNHBIA CPOK 3KCNyaTauun 3MNeKTPoaoB, BXOOALWMX B KOMMEKT NOCTaBku — B
COOTBETCTBUM C UX IKCNIyaTaLMOHHON JOKYMEHTaLMEN.

12.4 MNoTpebuTtenb MMeeT NpaBo Ha rapaHTUHOE Ob6CnyXuBaHWe MOHOMEpa B TeveHue
rapaHTUMHOrO Cpoka akcnnyaTaumn. [apaHTUiHbIA peMOHT noHomepa WN-160MW, ero npu-
HagnNeXHOCTEN U CMEHHbIX YacTen BNIOTb O 3aMeHbl MIOHOMEpPA B LIESIOM, eCriv OHU 3a 3TO
BPeEMS BbINOYT M3 CTPOS U UX XapaKTePUCTUKN OKaXYTCA HMXKE HOPM TeXHU4ecknx Tpebo-
BaHWM, npon3Boantca 6€3B803Me3HO Npu YCNoBun, YTo nx paboTocnocobHOCTb Bbina Hapy-
LeHa BcrneacTemne aedeKkra U3roToBneHuns.

12.5 MapaHTunHoe obcnyxrBaHe He NMPON3BOAUTCS B CriedyoLLmMX Cryvasx:

- OTCYTCTBMWE UK noBpexaeHne nnomo;

- HapyLleHue npasun akcnnyataunm npubopa;

- HanuumMe MexaHu4YecKkux NOBPEXAEHWI, NOMNbITKN PEMOHTa KeM-nNnbo, Kpome npeanpus-
TUN, OCYLLIECTBIISIOLLMX rapaHTUHOE 0bCnyXmBaHume.

12.6 o Bonpocam rapaHTUHOIO M NocrerapaHTUMHOrO obenyxmneaHna obpawatbcsa no
agpecy npeanpuaTus - N3roToBUTENS.

[[@apaHTMWHBIN CPOK NpoAfeBaeTCca Ha BPeEMA OT Mogayvm peknamauuu Ao BBeAeHUS B
CTPOW MoOHOMepa curnamun NpeanpusaTUin, OCyLLECTBIISIOWMX rapaHTUMHbIA PEMOHT.

12.7 CBegeHna o peknamaumax

Mpy HencnpaBHOCTN MOHOMEpPA B NEPMOA rapaHTUMHOINO cpoka noTpebutenem OomkeH ObiTb
COCTaBJIEH aKT C yKa3aHWeM MPU3HAKOB HEUCNPABHOCTEN.

Bce npeabsiBnsiemble peknamaumm U UxX Kpatkoe coaepkaHue peructpupytotcsa. Ceefe-
HUS O peknamaumnsax u NPUHATLIX N0 HUM Mepax BHocATcsa B Tabnuuy 10.

18
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Tabnuua 10
Hara pe- KpaTkoe cogepxaHue Vicx. Ne u para MpuHaTbIe Otmetka OTK
Knamaumm AOKYyMeHTa Mepbl

13 NPOYUE CBEOEHUA

KonuyecTBo AparoueHHbIX MeTanmnoB, BXOASALINX B 3MEKTPOAbl, B COOTBETCTBMM C Nac-

nopTtamMmm Ha HUX.

CunbHOOENCTBYOWMNX SA0BUTLIX BELLECTB NPUOop He CoaepXuT. YTunusauus npousBo-
ANTCS B COOTBETCTBUM C NpaBUnamMv 1 HopMamu, AeUCTBYOWMMMN Ha NpeanpusaTuM nosb3o-

BaTend.
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220B ]
50y

Brnok
CEeTeBoro

——{ vTaHns

NMPUNOXEHUE A
(obsizameribHOE)
Cxema ycTaHOBKM ANs NPOBEPKN OCHOBHbIX XapakTepucTuk npeobpasosatens M-160MA

1. Kabenb MPBA6.644.001-01
2. Kabens NPBA6.644.037
3. Kabenb N'PBA6.644.039

NPUNOXEHUE b
(cripagoyHoe)
OCHOBHbIE TEXHUYECKNE AaHHblEe TepMoaaTyMKa

lMpeobpasoBaTennb
V. T Mara3suH
@ a COMPOTUBMEHWIA
th , /3 MC
_/I | /]
al
1l /
i
tO - 91 - O+
Vaw. EsH. b Kanu6partop
AmuTtaTop HaNPsHKEHNS
aMNeKTPoaHON
CUCTEMbI

HomuHanbHoe conpoTuBneHne nnatuHosoro tepmogatyunka (TAJ1-1000-06) npu Temnepa-
Type (t) B uHTepBane ot muHyc 20 C go nntoc 150 °C onpegenseTcs ypaBHeHNEM

R = 1000 1 + 3,9083003{— 5,77500 0[]

(B.1)

HomuHanbHble 3HA4YeHUs COMPOTMBEHUA MNNATMHOBOrO TepMoAaTyMka MpPU PasfiMyHbIX
Temnepatypax npmeseaeHsl B Tabnuue b.1.

Tabnuua B.1
Temnepartypa, °C - 20 0 20 40 50 60 80 100 150
ConpoTtunBneHune
TepMoaaTIvka, OM 921,6 | 1000 |1077,9 | 1155,4 | 1194,0 | 1232,4 | 1309,0 | 1385,1 | 1573,3
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NMPUINTOXEHUE B
(cnpasoyHoe)
HomMunHanbHble cTaTUYeckne xapakrepuctukn npeobpasosanus 34C anekTpogHom cu-
CTEMbI AN N3MEPEHNSA OQHOBANEHTHbLIX KATUOHOB

HomuHanbHasa cratmyeckasi xapaktepuctuka npeobpasoBaHus O[C anekTpogHOM CUCTEMBbI C
HOPMWPOBAaHHBLIMW KOOpAMHaTamMun nsonoteHumanbHon Toukn pX; = 7,00; Ei = -25 mB (Hanpumep, OC-
1060Z/7; 3C-10302/7, roe Z — nobas umdpa ot 1 oo 9) xapakrepusyemas ypaBHEHUEM:

E = Ei- (54,196 + 0,1984 [%,) * (pX — pX), (B.1)

roe E — 3C anektpogHon cuctemol, mB;
Ei=-25 MB, pXi = 7,00, — KoopAnHaTbl N30MOTEHUNANBHON TOYKN;
t, - Temnepatypa pacteopa, °C;
pX — nokasaTenb akTUBHOCTU MOHOB B pacTBOpe.

Mpumep 3HaveHun BOC, mMB, aneKkTpogHON CUCTEMbI B 3aBUCUMOCTU OT U3MEPSEMON BESNYMHDI
pX npu pasnuyHbIX TEMnepaTypax, paccuntaHHbIx no popmyne B.1, npuBegeHbl B Tabnuue B.1.

Tabnuua B.1
T°C 20 | 0 | 20 | 40 | 50 | 60 | 80 [ 100 [ 150
pX E, vB

-20,00 | 1331,16 | 1438,29 | 154543 | 1652,56 | 1706,13 | 1759,70 | 1866,84 | 1973,97 | 2241,81

-1,000 | 376,82 408,57 440,31 472,06 | 487,93 | 503,80 | 53554 | 567,29 | 646,65

0,000 | 326,60 354,37 382,15 409,92 | 423,81 437,70 | 465,48 | 493,25 | 562,69

1,000 | 276,37 300,18 323,98 347,79 | 359,70 | 371,60 | 395,41 419,22 | 478,74

1,644 286,53

1,650 307,41

1,660 327,97

2,000 | 226,14 245,98 265,82 285,66 | 295,58 | 305,50 | 325,34 | 345,18 | 394,78

3,000 | 175,91 191,78 207,66 223,53 | 231,46 | 239,40 | 255,27 | 271,14 | 310,82

4,000 | 125,68 137,59 149,49 161,40 | 167,35 | 173,30 | 18520 | 197,11 226,87

4,001 149,43

4,027 159,72

4,080 168,01

5,000 75,46 83,39 91,33 99,26 103,23 | 107,20 | 115,14 | 123,07 | 142,91

6,000 25,23 29,20 33,16 37,13 39,12 41,10 45,07 49,04 58,96

6,817 -12,90

6,823 -14,00

6,873 -17,61

7,000 -25,00 -25,00 -25,00 -25,00 -25,00 -25,00 -25,00 -25,00 -25,00

8,000 -75,23 -79,20 -83,16 -87,13 -89,12 -91,10 -95,07 -99,04 | -108,96

8,965 -154,89

9,000 | -125,46 | -133,39 -141,33 | -149,26 | -153,23 | -157,20 | -165,14 | -173,07 | -192,91

9,066 -153,36

9,225 -154,41

10,000 | -175,68 | -187,59 -199,49 | -211,40 | -217,35 | -223,30 | -235,20 | -247,11 | -276,87

11,000 | -225,91 | -241,78 -257,66 | -273,53 | -281,46 | -289,40 | -305,27 | -321,14 | -360,82

11,423 -317,36

11,959 -333,11

12,000 | -276,14 | -295,98 -315,82 | -335,66 | -345,58 | -355,50 | -375,34 | -395,18 | -444,78

12,602 -350,83

13,000 | -326,37 | -350,18 -373,98 | -397,79 | -409,70 | -421,60 | -445,41 | -469,22 | -528,74

14,000 | -376,60 | -404,37 | -432,15 | -459,92 | -473,81 | -487,70 | -515,48 | -543,25 | -612,69

20,000 | -677,96 | -729,55 -781,13 | -832,72 | -858,51 | -884,30 | -935,88 | -987,47 | -1116,4
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NMPUNOXEHUE I
(cripagoyHoe)
HomunHanbHbIe cTaTU4YeCcKne xapakTepucTuku npeobpasoBaHus IAC anekTpogHomn
cuUcTeMbl ANns U3MepeHnsa ABYXBasfleHTHbIX aHUOHOB

HomuHanbHas cratudeckas xapakrtepucTtuka npeobpasoBaHunsa OLC anekTpogHoOu cucre-
Mbl C HEHOPMWPOBAHHbLIMW KOOpAUHATAMM W3ONOTEHUMANbHOMW TOYKU ANA UaMepeHus pX
ABYXBaneHTHbIX aHMOHOB nNpu TemnepaTtype 20 °C, xapaktepusyemas ypaBHEHNEM:

E = Eu- 29,08 « (pX — pX), (r.1)

roe E — J[C anektpogHom cuctemsl, MB;
E. - 3HaveHne B[ C anekTpoaHOM CUCTEMbl B HAYanbHOW TOYKe AgManas3oHa nsmepe-
Husa, mB; Ex = 0 MB;
pXk - NOKa3aTeslb aKTUBHOCTM MOHOB B Ha4YarnbHOW TOYKE AMana3oHa namepeHus;
pX — nokasaTternib akTUBHOCTM MOHOB B pacTBOpeE.

Mpumep 3HaveHnn 3C, MB, anekTpogHOM CUCTEMBI B 3aBUCMMOCTU OT M3MEPSIEMON Be-
NMYnHbl pX OBYXBaNEHTHbIX aHMOHOB npu Temnepatype 20 °C, paccuntaHHbIX N0 opmyne
.1, npuBeneHbl B Tabnuue IM.1.

Tabnwuuya I.1
pX-- 0,00 1,00 2,00 3,00 4,00 5,00 6,00 7,00 8,00 9,00 14,00
E, vB -87,24 | -58,16 | -29,08 0,00 29,08 | 58,16 | 87,24 | 116,33 | 145,41 | 174,49 | 319,90
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MNepeyeHb N3MepUTENbHbIX INEKTPOAOB, NOCTABMNAEMbIX NO AOMNONIHUTENILHOMY 3aKa3y
CteknsiHHble nabopaTtopHbie pH-anekTpoabl

Tabnuuya O.1
Ouana- PaGouas OnekTpuye- KOOp,EI,VIHaTnyl/I:%OI'IOTeH-
30H U3- cKoe Co- LinannbHOUN TOYKUN
Tun Mepe- Telvmeea- npoTUBMe- HasHaueHue

HUs, pH Typa, °C Hue, MOm PH; Ei, mB
9C-10601/4 0-12 | 0-100 10-80 425+0,3 [-(25+30) |O6L. Ha3Ha4eH.
9C-10601/7 0-12 | 0-100 10-80 7,00+0,3 [-(25+30) |O6LY. HazHa4eH.
9C-10303/4 0-14 | 20-100 400-800 4,25+0,3 [-(25+30) |O6L. Ha3Ha4eH.
9C-10303/7 0-14 | 20-100 400-800 7,00+0,3 [-(25+30) |O6LY. HazHa4eH.
OCK-10603/4 0-12 | 0-100 10-80 4,00+£0,3 |0+30 O6L. Ha3Ha4eH.
OCK-10603/7 0-12 | 0-100 10-80 6,70+0,3 |18 +30 O6L. Ha3Ha4eH.
OCK-10303/4 0-14 | 20-100 400-800 4,00+£0,3 |0+30 O6L. Ha3Ha4eH.
OCK-10303/7 0-14 | 20-100 400-800 6,70+0,3 |18+ 30 O6L. Ha3Ha4eH.
9CT-0201 0-12 | 0-40 5-30 1,3+0,3 [-(1905 + 30) | TBEpAOKOHTAKTHbIN
9CT-0301 0-14 [ 25-100 |150-450 22+0,3 |-(1908 +30) | TBEpOOKOHTaKTHbI
9CT-0601 0-12 | 0-100 10-80 22+0,3 |-(1976 £ 30) | TBEpOOKOHTaKTHbI

MoHocenekTUBHbIE 3MeKTpoabl
Tabnuuya 0.2
Tvn OnpenensieMblil MOH [vana3oH namepeHus, Pabouas ToemnepaTypa,
Monb/n C

AJINC-121K K 80.7 K* 1-10° 5-50
AJINC-121NH4 K 80.7 NH4* 5x10" — 5x10° 5-50
ANNC-121NO3 K 80.7 NOs 3x10" - 10° 5-50
AJINC-121Ca K 80.7 Ca* 107"- 5x10° 5-50
AJINC—131Ag K 80.7 Ag* 10" - 5x107 5-50
3JINC-131Cu K 80.7 Cu** 10" -10° 5-50
AJINC-131Pb K 80.7 Pb*+ 10" -10° 5-50
AJINC-131Cd K 80.7 Cd* 10" -10° 5-50
AJINC-131F K 80.7 F1 10"-10° 5-50
AJINC-131CI K 80.7 CI 10" - 3x10° 5-50
OJINC-131Br K 80.7 Br 10"-10° 5-50
9JINC-131J K 80.7 J 10" -10° 5-50
OJINC-131Li K 80.7 Li* 1-10* 5-60
AJINC-112Na K 80.7 Na* 10"-10* 5-60
AJINC-142Na K 80.7 Na* 10"-10* 5-60
OM-09.01.01 K 80.7 ClO4 10"-10° 10-50
OM-11.01.01 K 80.7 Ba** 10" - 5x10° 10-50
OK-14.01.01 K 80.7 Hg** 1-10° 5-50
OK-16.01.01 K 80.7 SCN- 10"-10° 5-50
OK-15.01.01 K 80.7 CN 102-10° 5-50

Pepnokc-anekrpoabl

Tabnuuya 0.3
Twun Pabouas Temnepartypa, °C
OPI1-101 K 80.7 0-150
OPI1-103 K 80.7 0-100
OPI1-105 K 80.7 0-100
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NMPUNOXEHUE E

(cripaso4yHoe)
I'Iepequb HEKOTOPbIX MeTOA0B aHaJin3a pPa3JyindHbIX O6'beKTOB, KOTOpble MOTyT NpoBOAUTLCA C NOMOLLUBIO NOHOMEpPa
N-160MI.
1. AHAIIU3 BO[
O61bekT Onpenevn ne- AoKymeHT PekomeHpye-
MbIN MeTon
aHanu3sa napameTp O603HavYeHue HanmeHoBaHue Mble 3NeKTpoAabl
1 2 3 4 5 6
Bopa E FOCT 4386-89 Bopa nutbeBas. MeToabl onpeaeneHs MaccoBon KoHueHTpauun | Mpsmass noteH- | QNIUC-131F
(nuTbeBas) dhTOPMOOB. unmomeTpus OCp-10103/3,5
Boabl MyMHepanbHble NUTbEBLIE NeyYebHble, ne4yebHO-CTOMNOBbIE U Mpsvas noTeH- | ONC-121Ca
+2 -
Ca FOCT 23268.5-78 ;ZT—ESEHHG ctonosble. MeToabl onpeaeneHns MOHOB KamnbLus U LMOMETPHS 3Cp-10103/3,5
NO= FOCT 23268.9-78 Boabl MuHepanbHble NUTbEBLIE NevYebHble, nevebHo-cTtonoBblie U | MNpamas noteH- | AJINC-121NO3
Bogapl 8 ' npupoaHble cTonosble. MeToabl onpefeneHns HATpaT-MOHOB. umomeTpust 9OCp-10103/3,5
(MVHepanbHble) F FOCT 23268.18-78 Boabl MMHepanbHble nuTbeBble nevebHble, nevyebHo-ctonosble U | MNpsamaa noteH- | ANNC-131F
' npupogHble cTonosble. MeTogbl onpeaeneHus pTopua-noHoB. umomeTpust 9OCp-10103/3,5
Boabl MUHepanbHble NUTbEBLIE NevYebHble, Ne4ebHO-CTONOBLIE U OCK-10603/7 unun
HCO3 FOCT 23268.3-78 npupoaHbie ctornoBble. MeToabl onpegeneHus ruapokapboHaT- | TutpoBaHue 9C-10603/7
NOHOB. OCp-10103/3,5
MeToguyeckue ykasaHus. MeToguka BbINOMHEHUS W3MeEpPeHUi
NHa* P[] 52.24.394-95 MacCOBOMN KOHLEHTpaLM/ MOHOB aMMOHUS B MOBEPXHOCTHbIX BO- | [pamas noteH- | SNINC-121NH4
Bogb! 4 = Aax CylWW MOTEHLUNOMETPUYECKMM METOAOM C WOHCENEKTMBHBLIM | LMOMETPUS OCp-10103/3,5
(moBepxHOCT- ONEKTPOAOM. =
MeTtoanyeckne ykasaHusi. MeToaumka BbINOMHEHUST U3MEPEHUN
Hble CyLLK) N
NOs P[ 52.24.367.95 MacCOBOW KOHLIEHTpaLuun HUTPaToB B NOBEPXHOCTHbIX BoAax cywn | MNpamasa noteH- | ANINC-121NO3J
8 = ) NOTEHLMOMETPUYECKUM METOAOM C WOHCENEKTUBHBLIM 3MIEKTPO- | LMOMETPUS OCp-10103/3,5
OOM.
MaccoBas kOHUEeHTpaumsi HaTpusi B Bodax. MeTtoguka BbinosHe-
. . Mpavasa noteH- | ANINC-212Na
Bogwl Na P 52.24.365-2008 | HMA M3MepeHUn NOTEHLMOMETPUYECKMM METOAOM C MOHCENEKTUB- LVIOMETpUS 3Cp-10103/3,5
(NPUPOAHbIE 1 HbIM 3JTEKTPOLOM.
OYMLLEHHbIE MaccoBasi kKOHUEHTpauusi MOHOB Kanusi B Bodax. MeTtoamka Bbl- Nosvasi  noTeH- ANMNC-121K
CTOYHbIE) K+ PO 52.24.415-2007 | nonHeHWs N3MepeHUn NOTEHLNOMETPUYECKMM METOOOM C MOHCe- vﬁ’omeT s 3Cp-10101/3,5
NEKTUBHbLIM 371EKTPOOOM. 4 P (1 M Li2SOs4)
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1 2 3 4 5 6
MaccoBast koHUeHTpauus dTopnaos B Bogax. Metoamka Bbinon- i i
F- PL 52.24.360-2008 | HEHUS M3MEPEHUN NOTEHLMOMETPUYECKMM METOAOM C MOHCEEK- Mpsman noten- | NNC-131F
uuomeTpus 3Cp-10103/3,5
TUBHbIM 311EKTPOAOM.
MaccoBasa koHUeHTpauma xropuaoB B Bogax. MeToauka BbInon- Mosivasi  noTeH- ANNC-131Cl
Boabl Crl PL 52.24.361-2008 | HEHNA M3MEPEHUN NOTEHLMOMETPUYECKMMCKUM METOAOM C WOH- vﬁ’omeT s 3OCp-10101/3,5
(npupoaHbie un CENEeKTUBHbIM 3NEKTPOOM. 4 P (1M KNO3)
OUYNLLEHHbIE HCOx / MaccoBas koHLEeHTpaunsa ruapokapboHaToB U BENUYMHA LLENOM- OCK-10603/7 nnn
CTOYHbIE) 8 PL 52.24.493-2006 | HOCTM MOBEPXHOCTHbIX BOA CYLUM U OYULLEHHBLIX CTOYHBLIX BOA. | TUTpoBaHue 3C-10603/7
LLIENOYHOCTb
MeToavka BbINONHEHUS TUTPUMETPUYECKUM METOAOM. 3OCp-10103/3,5
BopopoaHbii nokasatenb M ygenbHas anekTpudeckas npoBoau- Mosivasi noTeH- OCK-10603/7 unun
pH PL 52.24.495.2005 | mocTb BoA. MeTogmka BbINOMHEHUSI UBMEPEHUI ANEKTPOMETPUYE- P 3C-10603/7
umomeTpus
CKUM METO[OM. 9OCp-10103/3,5
Bogapl MeToavka BbINOMHEHUS U3MEPEHNI COAEePXKaHNSA HATPUS B TEXHO- i i
(TexHonornye- Na+ PO 34.37.528-94 normyeckmnx Bogax TAC MOTEHUMOMETPUYECKMM METOLOM C Mo- Mpaman note- | SMNC-212Na
uuomeTpus 3Cp-10103/3,5
ckne T3C) MOLLbKO NabopaTopHbIX MOHOMETPOB.
2. AHAITIM3 NOYB, FPYHTOB U TOPHbIX NOPO[
1 2 3 4 5 6
oH FOCT 26423-85 MouBbl. MeToq onpeeneHus yqeanqﬁ anekTpuyeckonm nposogu- | MNpsmaa noTeH- gglﬁégggﬁ/? wm
MOCTW, PH 1 NNOTHOro ocTaTka BOAHOWN BbITSKKM MOYB. umomeTpus 3Cp-10103/3,5
. OCK-10603/7 unun
oH FOCT 26483-85 l\l:llg:gbl. [II,IF/)IVILIFXTOOBHGHMG COneBOV BbITSDKKM U onpeaeneHune ee pH no HSSI\'\/ET MI;:OTeH- 3C-10603/7
ay : H P 3Cp-10103/3,5
KucnoTtHocTb o OCK-10603/7 vnun
Mouysbl OnpepenexHve rMOpoONMTUYECKON KUCNOTHOCTU No meTtogy | MNpsimass noTtel-
(maponutuye- | FTOCT 26212-91 9C-10603/7
cKasi) KanneHna B mogudpukauumn LIMHAO. umomeTpua 3Cp-10103/3,5
KNCIIOTHOCTS OCK-10603/7 unun
MouBb! (0BMeHHas) FOCT 26484-85 MouBkbl. MeToa onpeneneHnss 06MeHHON KUCNIOTHOCTMW. TuTpoBaHue 3C-10603/7
0 3Cp-10103/3,5
) Mpsamas noten- | ANINC-121NO3
NOs FOCT 26951-86 Mousbl. OnpeneneHne HATPATOB MOHOMETPUYECKUM METOLAOM. LOMETPHS 3Cp-10103/3.5
ANNC-131Cl
Cl FOCT 26425-85 MouBbl. MeToabl onpeaeneHns MoHa xnopuaa B BOAHOM BbITSKKE. Mpamas noteH- OCp-10101/3,5
umomeTpus (1M KNO3)
OCK-10603/7 unun
-2
ﬁgao / FOCT 26424-85 gl:q:g:j L\{I:?_I_T:M,?Kgrll_l%ipéeneHMﬂ MoHOB KapboHaTa u 6ukapboHaTta B TuTpoBaHMe 3C-10603/7
3 il . 3Cp-10103/3,5
K+ OCT 10-271-2000 OnpepneneHne nerkonoaBwkHoro dgocdopa u kanus B nouse c | MNpsimas noTeH- ggM_C1312011|§3 5
NCNONb30BAHNEM KanbLUA-XIOP BbITSKKN. umomeTpus (1 I\F/I) NaCl) ’
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1 2 3 4 5 6
OCK-10603/7 unun
pH FOCT 27753.3-88 pyHTbI TennuyHble. MeToa onpeaeneHns pH BogHON cycneH3un. nﬁgmgf MZOTeH' 3C-10603/7
4 P 9Cp-10103/3,5
K+ FOCT 27753.6-88 pyHTbI TennuyHble. MeToabl onpegeneHus BogopacTeopumoro | lNpsmMass noTtel- ngM3b112J1I§3 5
[pyHTBI ' Kanus. umomeTpust ( I\F/I)NaCI) ’
TENnNn4YHbIE
Mpsmas noten- | SAC-131C!
Crl FOCT 27753.11-88 | pyHTHI TennuyHble. MeToabl onpeaeneHus xnopuaa. P 3Cp-10101/3,5
uuomeTpus (1M KNO3)
. Mpamas noteH- | AJIMC-121NO3
NOs FOCT 27753.7-88 [pyHTbI TENNMYHbIE. MeToabl onpeaeneHnsa HUTPaTHOro asoTa. LOMeTpHS 3Cp-10103/3.5
. ) Topd n npoaykTbl ero nepepaboTkm Ans cenbckoro xossancTea. | Npamas noteH- | AJIMC-121NO3
Topd NOs FOCT 27894.4-88 MeToabl onpegeneHms HUTPaATHOro a3oTa. LuMomMeTpus 3Cp-10103/3,5
Mopoge! _ | OCK-10603/7 vinu
Bopuutben | pH | TOCT 17540164 | P tevBonty Pegursan senen Meton orpencnens | flemuan norert | oc-10037
BMeLlaoume) P A P tHatow poa. H P 3Cp-10103/3,5
3. AHAITIU3 NPOOYKTOB NMUTAHUA
1 2 3 4 5 6
OCK-10603/7 vnun
pH rOCT 26781-85 MeToz namepeHuit pH ”IE’;'““/’I'ST" T | 9C-10603/7
H P 3Cp-10103/3,5
MeToanka KonmyecTBEHHOrO MOHOMETPUYECKOIO aHanm3a Morsioka ) )
Na+ BHWMW - 05 - 98 Ha coAdepXaHuMe MOHOB HaTpusi, B TOM 4uCne ANS BbISIBIIEHMS Mpamas noten- | INVIC-112Na
hanbCADUKALIAN COMNOMN. uMomMeTpus 3OCp-10103/3,5
MeToanka KonmyecTBEHHOrO MOHOMETPUYECKOIrO aHanm3a Morsloka ) )
NH4* BHUMMU - 01 - 98 Ha cogepXaHve MOHOB aMMOHMS, B TOM 4YuUCre ONS BbISABEHUA nvﬁ’;',\'\/l"::' M';:OTeH ggM?J12()13’>l;g
Monoko danbcurKaLnm ero rmapOOKUCHI0 aMMOHMS. U P P !
Ca* BHVIMM - 04 — 98 MeToavka KonM4ecTBEHHOrO MOHOMETPUYECKOro aHanuaa Monoka | Npamaa noteH- | ANNC-121Ca
Ha coep’KaHne MOHOB KanbLus. umomeTpus 3Cp-10103/3,5
MeToguka KOnMYeCTBEHHOrO MOHOMETPUYECKOrO aHanmn3a Mosioka Ha MosiMasi  noTeH- ANNC-131Cl
Cl BHMW — 02 — 98 cofepxaHue MOHOB Xropa, B TOM YMCHe Ans BbISBNEHUS] aHOpMarib- vﬁ’omeT s OCp-10101/3,5
HOro MOJIOKa. U P (1M KNQO3)
OCK-10603/7 vnun
Benox FOCT 25179-90 MeTton onpepeneHuns 6enka (4. Metoa chOpMONbLHOrO TUTPOBA- TuTpoBaHMe 3C-10603/7

HUS).

9Cp-10103/3,5
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1 2 3 4 5 6
H BHUMM - 03 - 98 MeToauka BbINONHEHUs namepeHuin pH mMonoka u Mono4HbIxX npo- | MNpsMasa  noTex- gglﬂaggg?f' wm
Mornoko u P OYKTOB. LuomeTpus 5Cp-10103/3,5
MOJIOYHbIE :
OCK-10603/7 vnu
NPOAYKThbI ) TutpumeTpuyeckue MeTodbl onpegeneHust kucrnoTtHoctm (2. lMo- )
KucnotHoctb | FOCT 3624-92 TEHLIIOMETPUYECKNIl METO). TuTpoBaHue 3C-10603/7
OCp-10103/3,5
H FOCT 30648.5-99 MpoaykTbl MOMOYHbIE ANs AeTckoro nutaHus. MeToa onpegene- | MNpsimass noTel- ggﬂégggﬁﬂ wi
MoroyHble NpoayK- P : HWSi aKTUBHOW KMCINOTHOCTW. uuomeTpus 3Cp-10103/3,5
™ L:..I_I'IVTnglﬁ;;KOFO OCK-10603/7 vnu
KucnotHocTtb | FTOCT 30648.4-99 TuTpumeTpuyeckne meToabl onpeaeneHnst KUCIOTHOCTH. TuTpoBaHue 3C-10603/7
9Cp-10103/3,5
KoHcepBbl Monoy-
OCK-10603/7 unn
:ug C%”;f;g;'&'f KucnotHoctb | TOCT 30305.3-95 TUTPUMETPUYECKNIA METOL BbIMONTHEHUSA U3MEPEHUI KUCINOTHOCTU. | TUTpoBaHue 9C-10603/7
PoRY S oyxvo 3Cp-10103/3,5
v . . OCK-10603/7 unn
orypTl KucnoTtHocTb FOCT P 51455-99 NorypTbl. HOTerjumomeTpmquKmm MeTOoZ onpeaeneHns TMTpyeMmom TuTpoBaHMe 3C-10603/7
(TMTpyemas) KUCMNOTHOCTU B AOrypTax. 9Cp-10103/3,5
Macno H FOCT P 51456-99 Macno cnuBoyHoe. oTeHuMoMeTpudecknin metoq onpegeneHuna | lNpsamas noTteH- gglﬂéggg%ﬂ nm
cnuBo4YHoe P aKTMBHOW KUCITOTHOCTU Mra3mbl. uuomeTpus 3Cp-10103/3,5
Ag(AgCl) — anek-
cr FOCT P 51439-99 Coku nnogoBble M oBoLWHblEe. MeToq onpepeneHus xnopuaoB ¢ TUTDOBAHME Tpoa
Cokin dhpYKTOBBIE 1 NMOMOLLIbIO MOTEHLMOMETPUYECKOTO TUTPOBAHMS. P OCp-10101/3,5
ool SCK. 1060577
. - unm
dopmonbHoe FOCT P 51122-97 Cokun nnogoBble 1 OBOLLHbIE. [ToTEeHUMOMETpUYECKUIA METOA Onpeae- TuTpoBaHue 3C-10603/7
4ncno neHnst opMorbHOIo Yncna. 3Cp-10103/3,5
OCK-10603/7 unun
Mueo KucnotHoctb | TOCT 12788-87 [MuBo. MeToabl onpeaeneHns KUCNOTHOCTMU. MpAmas noten- 9C-10603/7
LmoMeTpns 3Cp-10103/3,5
OCK-10603/7 unun
Bogka lLlenourocTs | FOCT 5363-93 Bopka. MNMpaBuna npuemkn n metoapl aHanusa (4.8. OnpepeneHune TuTpoBaHue 3C-10603/7
LLIENOYHOCTH). 3Cp-10103/3,5
MaToka oH FOCT 5194-91 MaToka kpaxmanbHada. TexHudeckmne ycnoeus (3.8. Onpenenenue | MNMpsimas noTeH- gglﬂéggg%ﬂ wi
pH cpeabl). umomeTpua 3Cp-10103/3,5
Macno KucnoTHoe FOCT 26597-89 MoaconHeyHuk. MeTon onpeneneHvs KUCNOTHOTo Ynicna macna ¢ | MNpsamas noteH- | 9C-10603/7
MOACOSHEYHOE 4ymncno npuMeHeHvem pH-meTpa. LMOMeTpUS 3Cp-10101/3,5
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1 2 3 4 5 6
oH FOCT P 51478- | Msaaco n MscHble npoaykTbl. KOHTponbHbIM MeTon onpeaeneHus | MNpsamas no- gglﬂégggﬁﬂ wnn
MSICO 1 MSICHBIE 99 KOHLEHTpaLMM BOLOPOAHbIX NOHOB (pH). TeHuMomeTpus 3Cp-10103/3,5
NPOAYKTbI ) o ) Ag — anekTpoa
cr gSCT P 51444 g/l;rcl:gH;HM;:gsézonﬁpz,ng;;Oﬂpagil-éumomemmqecm|/| MeTopn onpe TuTpoBaHMe 9Cp-10101/3.5
' (1M KNO3)
NOs FOCT 29270-95 MpoaykTtel nepepaboTkm nnogoB m osollen. Metoasl onpegene- | MNpamas no- ggl/l(i(;lf(;lsl\/lgog
Mnoab 1 oBoLM HUS1 HUTPATOB. TEHUMoMEeTpUs 2 p- ,
Butamun C | FOCT 24556-89 OnpengneHme BuTammHa C B npogykTax nepepaboTku nrnogos u TuTpoBaHme g — anekTpoa
OBOLLEN METOAOM NOTEHLMOMETPUYECKOrO TUTPOBAHMS. OCp-10101/3,5
MpoaykTbl . MeToanyeckne ykasaHust MO onpefeneHnto HUTpaToB M HUTpU- | [pamasg no- OJINC-121NO3
NOs MY 5048-89
pacTeHMeBoACTBa TOB B NpOAyKUUKM pacTeHNEeBOACTBA. TeHumomeTpus | ACp-10103/3,5
KoHcepBbl 1 NpPoAyKTbl U3 pbiObl U HEPBLIGHBLIX 06BLEKTOB NpoMbIc- | [pamas no- 9CK-10603/7 urm
pH FOCT 28972-91 _ 9C-10603/7
na. Metopg onpegeneHns akTMBHOM KUCIOTHOCTM (pH). TEeHUMoMeTpus 3Cp-10103/3,5
Kocepae KoHcepBbl 1 npecepBbl M3 pbibbl U MopenpoaykTtoB. Metoapl OCK-10603/7 nnu
KncnotHocte | FTOCT 27082-89 | onpegenexns obwen kucrnoTHoctu. (3. lMoTeHumomeTpudeckuin | TuTpoBaHue 3C-10603/7
meTon) 9Cp-10103/3,5
N OCK-10603/7 nnu
MpoaykTbl 1 oH FOCT 26188-84 MpoaykTbl NepepaboTKM NIOAOB M OBOLLEW, KOHCEPBLI MsICHblE U | [psamas no- 3C-10603/7
KOHCEpBbI msicopacTuTensHble. MeToa onpegenexus pH. TeHuMomeTpus 3Cp-10103/3,5
Kpaxman. MNMpaeuna npuemMkun n metogpl aHanmaa. (MpunoxeHue 7. Ag(AgCl) — anekTtpog
Kpaxman Cr FOCT 7698-93 OnpegeneHne copepxaHna xnopugos. [loTeHumomeTpudeckun | TuTpoBaHue 9OCp-10101/3,5
metog. MCO 5810-82). (1M KNO3)
4. AHAJIU3 HE®TU U HEPTENPOAYKTOB
Ag — anekTpoz
Hedts. MeTogbl onpegeneHus  XNOPUCTbIX Meron A 9C-10603/7
Hedtb Cr FOCT 21534-76 coneit ’ A pen P TutpoBaHue | Ag — anekTpoa
' MeTton b 3Cp-10101/3,5
(1M KNQO3)
HedTenpoaykTbl o i
1 CMA30YHBIE § Yuncna FOCT 11362-96 Heq)TenpclJ\,/lquTbl N CMasoyYHble MaTepuansl. Yncrno HenTpa TuTpoBaHue gg 1?8?%7/3 5
MaTepuans| HerTpanm3aumm nunsauun. Metog NOTEHLMOMETPUYECKOTO TUTPOBAHUS. p- ,
O6uee weno4yHoe FOCT 30050-93 HedTenpoaykTtbl. O6Lee LWenoyHoe umero. MeIo,q NnoTeH- TuTpoBaHme 381?8?%7/3 5
HedbTenponyKTs! 4yncno LMOMETPUIECKOr0 TUTPOBAHMA XIOPHON KNCIIOTON. p ,
Cepa FOCT P 52030-2003 HedTenpoaykThbl. QOTeHuMOMeTpMHeKMM MeToa ornpenene- TuTpoBaHme Ag(Ag2S) — anekTpog,
(MepkanTaHoBas) HVUS MepKanTaHOBOW Cepbl. 9C-10603/7
Cepa (MepkanTa- Tonnueo gns asuratenen. Metoa onpegeneHna mepkarn-
Tonnueo Ans i i o o Ag(Ag2S) — anekTpog,
nBuraTeney HoBasda n ceposogo- | FOCT 17323-71 TaHOBOW M CEpoBOAOPOOHON Cepbl MOTEHUMOMETPUYECKUM | TutpoBaHme 3Cp-10101/3,5
pogHas) TUTPOBaHUEM.
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1 2 3 4 5 6
TanbK u Tanbk 1 TanbkomarHeaut. OnpegeneHve KOHUEHTpauuu Mosvas  no- OCK-10603/7 unu
pH FOCT 19728.18-2001 | BOAOPOAHbIX MOHOB (pH) BOLHO CyCMEH3WM W BOAHOW | . ° 9C-10603/7
TanbkomarHesuT BLITSDRKUL TEHUMOMETPUA | 505 10103/3,5
KoHueHTpaTbl . i Mpsimas  no- | AJIMC-131F BCp-
LHHKOBbIE F MOCT 14048.7-80 KoHueHTpaThl umMHkoBble. MeToabl onpeaeneHus gropa. TeHLvomeTps | 10103/3,5
OCK-10603/7 nnu
Cepa Yrnepoa rOCT 30355.1-06 | J°Pa Texweckan. Onpeaenieie obuiero CORCPXAHAT | 1rpoaune | C-10603/7
yrnepoga. puMeTpuyec eToa. 3Cp-10103/3,5
N3meHeHune pH B MoueBuHa (kapbamug) TexHudeckasi. [loTeHumnomeTpuye- OCK-10603/7 nnn
npucytcteun pop- | FOCT P 50568.6-93 | ckuit meTon onpefdeneHuss uameHeHuss pH B npucytcteum | TutpoBaHue 3C-10603/7
MoueBunHa mManbaervaa cdopmansaervaa. 9Cp-10103/3,5
(kapbamung) - OCK-10603/7 unu
BydbepHasi emkocTs | FOCT 32471-2013 (';"0":3:”: ("36‘3’636""“%); er'ogg”””o“"em""'ec"““ METOR | Ty rhosatme | DC-10603/7
npegenexHns 6ydepHon eMKOCTW. 3Cp-10103/3,5
OCK-10603/7 unu
fonmeKe | Bopraswcnora | TOCT 2886190 | KOUMeHTRaT WaTypanenoro nareica. Onpenenende o | 1ymposause | 3G-106037
HeHTP Aep P : 3Cp-10103/3,5
y . . 9CK-10603/7 unu
dranesbii draneBas kucnota | FOCT 24445.2-80 AHrapua dranesbii TEXHUMECKNA. MeToab! onpenene- TuTpoBaHue 9C-10603/7
aHrnapua HUS cofepXaHnsa dTaneBon KUCNoThbl. 3Cp-10103/3,5
Huobus F- FOCT P 50233.2-92 Huobus NATMOKMCb. MoHomeTpuyeckun metof onpepene- | MNMpamaa  no- | 3JINC-131F
NATUOKUCH HWsi MaccoBoW Jonm oTopa. TeHumnomeTpusa | 3Cp-10103/3,5
A30THad [MoTeHUnoMeTpMyYeckUn MeToh onpeneneHns  Xnopua- Ag — aneTpoz,
CIl FOCT P 50706.4-94 y TuTpoBaHue 3Cp-10101/3,5
KucnoTa WOHOB B a30THOW KMCIoTe
(1M KNO3)
ManeuHoseln KucriotHocTb rocT p MCO ﬁ:gmﬂp:cibml?lne#:::: Wlilo-ll;/?é(: M:f:gr:ﬁ n';/lee'r?mz)lnmgn:ﬁ:: TutpoBaHue 9C-10603/7
aHmMapua (cBo60aHas) 1390/3-93 : . H P A onpeA P 3Cp-10101/3,5
HKs1 cBOGOLHOM KUCIOTHOCTM.
N o OCK-10603/7 unn
| rocTaitroser | oure weroas o nierron n anonrenei. | Tomar o oG- 106037
MurmeHTbI N ' 9OCp-10103/3,5
HanosHUTenu KucnoT- O6wwue meToabl MCMbITAHWIA MUTMEHTOB W HaMoMHUTENEN. OCK-10603/7 vnu
HOGTH/LLIENOYHOCTE FOCT 21119.12-92 OnpegeneHne KUCMOTHOCTM WK  LLEMOYHOCTU BOAHOro | TutpoBaHue 39C-10603/7
H aKCTpaKTa. 5Cp-10103/3,5
N Ag — anekTpoa
Cwmornbl Cl- FOCT 22457-90 Cwmonbl  anokcugHble. MeTon onpegeneHus MaccoBoW TuTpoBaHme 5Cp-10101/3.5
3MoKCUaHbIE Jonu xnopa.

(1M KNO3)
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1 2 3 4 5 6
docdop n
OCK-10603/7
HeopraHu4eckune oH FOCT 24024.5-80 docdop 1 HeopraHudeckme coepuHennss gocgopa. Metog | MNpsavaa  no- 3C-10603/7 wnn
coeavHeHuns doc- onpegenexHus pH. TeHumomeTpus 3Cp-10103/3,5
¢opa ’
Kpacutenu kybosble. MeToasl onpeaeneHuss TemnepaTypsbl 3CK-10603/7
Kpacutenn Kpacutenu ky- 3aMep3aHngd, YCTOMYMBOCTU K LLeHTpUdyroBaHuio, 1 nokasa- | lNpamaa  no- wnn
FOCT 27403-87 3C-10603/7
KyboBble 6oBble Tens akTMBHOCTM BogopoAdHbiXx woHoB (pH). (4. Metoa | TeHunomeTpus 3Cp-10103/3,5
onpegeneHns KOHUEeHTPaLuMnm BOOOPOAHbIX MOHOB.). ’
Yrnepog Yrnepog TexHu- Yrnepog TEXHUYECKUIA AN NpoM3BOACTBa pe3uHbl. MeTtoabl | Mpamas no- 9CK-10603/7 nrm
- N FOCT 25699.6-90 g ' 9C-10603/7
TEXHUYECKNI YecKun onpegenexus pH BogHow cycneHsmm. TeHUMoMeTpus 3Cp-10103/3,5
y - OCK-10603/7 unu
KOHLLeHTpa:r oH FOCT 30240.7-95 KoHueHTpaT 6aputoBbii. MeTtoa onpegeneHuss pH BogHow | lMNMpamas no- 3C-10603/7
GapuTOBbIN BbITSKKM. TeHUMoMeTpus 3Cp-10103/3,5
OCK-10603/7 unu
MpoayKTbl XuMmn4ye- KucnoTtHocTb / FOCT 28351-89 MpoaykTbl XxMMuyeckne opraHumdeckue. Metoabl onpefene- TuTpoBaHme 3C-10603/7
CKue opraHuyeckne LLlenoyHocTb HWSI KUCNIOTHOCTM U LLLEJNTOYHOCTMW. 3Cp-10103/3,5
7. AHAJIN3 CbIPbA U MATEPUAIIOB
1 2 3 4 5 6
OCK-10603/7 nnn
LLIKypkn mexoBble oH FOCT 22829-77 LLIKypkn mexoBble n OBYMHa WwybHas BblaenaHHble. MeTop, Mpamasa  no- 3C-10603/7
1 OBYMHA onpeaenexHns pH BOOHOWN BbITSXKM. TeHumomeTpus 9Cp-10103/3,5
N OCK-10603/7 nnu
Koxa oH FOCT 938.8-69 Koxa. MeTop onpegeneHus BenuynHel pH xnopkanueBom Mpamasa  no- 3C-10603/7
BbITSKKM. TeHuMomeTpus 3Cp-10103/3,5
Kopma. MeTogbl onpefeneHns ammmayHoro asota n akTuB- Mosvas  no- OCK-10603/7 unu
pH FOCT 26180-84 HoW KucnoTHocTu (pH). TepH HOMETDUS 9C-10603/7
(3. MeTog onpeaeneHnst aKTMBHOW KUCITOTHOCTH). H P 9Cp-10103/3,5
Kopma Na* (NaCl) FOCT 13496.1-98 Kopma, kombukopma, kKombrnkopMmoBoe cbipbe. MeToabl Meton poba- | BJINC-112Na
onpegenexHns HaTpusi U xnopuaa HaTpus. BOK OCp-10103/3,5
NOs FOCT 13496.19-93 Kopma, kombukopma, kKombrnkopMmoBoe cbipbe. MeToabl Mpamas no- | ANMMNC-121NO3
onpegeneHnsi COaepXXaHust HUTPATOB U HUTPUTOB. TeHumnomeTpusa | 3Cp-10103/3,5
docaThl kOpMOBbIe. MeToa onpeneneHusa pH pactesopa Mpsimas  no- SCK-10603/7 unu
pH FOCT 24596.5-81 ' 9C-10603/7
docatbl U CYCMEH3NN. TeHUMoMeTpus 3Cp-10103/3,5
KOpMOBbIE . docpaThl kKOpMOBbIe. MeToa onpeaenenuns gpTtopa (4. no- Mpsmaa  no- | AJINC-131F
F FOCT 24596.7-81 _
HOMETPUYECKUA METOZ onpeaenenns gTopa). TeHumnomeTpusa | ACp-10103/3,5
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1 2 3 4 5 6
OCK-10303/7 unn
YRobpeHus pH FOCT 27979-88 YnobpeHus opraHuydeckme. Metoa onpeneneHus pH. Mpamas  mo- 3C-10303/7
opraHuvyeckune TEHUMOMETPUS 3Cp-10103/3,5
OCK-10603/7 nnn
Llenntonosa, oH FOCT 12523-77 Llenntonosa, GyMara, kKapToH. MeToq onpegeneHusn senu- | MNpamasa  no- 3C-10603/7
Oymara, kapToH YnHbI pH BOOHOM BbITSKKM. TEHLMOMETPUS 3Cp-10103/3,5
OCK-10603/7 nnn
KncnotHoe uncno | FOCT 17823.3-80 MpoaykTbl necotexHudeckue. MeToA onpeAeneHus kuc- TuTpoBaHue 39C-10603/7
MpoaykTe NOTHOrO YMcna NOTEHUMOMETPUYECKUM TUTPOBAHNEM. 3Cp-10103/3,5
necoTexHn4yeckme OCK-10303/7 unn
CBoboaHble cmo- FOCT P 50378-92 MpooykTbl necoTexHunyeckme. Metog onpegeneHus CBO- TuTpoBaHe 30-10303/7
NsiHbIE KUCMOTbI 60OHbIX CMOMSAHBLIX KUCIOT. 3Cp-10103/3,5
8. AHANN3 rOTOBOW NPOAYKUUN
1 2 3 4 5 6
CpepcTBa rurveHsl nonoctu pra xugkme. Obime TexHu-
CpenctBa . ) 2 Mpsimas  no- | AJINC-131F
TArMEHb) F FOCT P 51577-2000 Yyeckue ycnosus. (6.8 OnpeneneHne maccoBon aonm TeHuvomeTpus | ACp-10103/3,5
¢hTOpPNIOB).
. ) MacTbl 3yGHbIe. O6WMe TexHu4eckue ycrnosus. (6.8 Mpsimas  no- | AJIMC-131F
MacTst 3ybHble F FOCT 7983-99 Onpepnenenne maccoBon gonu oTopnaos). TeHumomeTpus | ACp-10103/3,5
OCK-10303/7 unu
N3penua kocmetndeckmne. Metoa onpegenenus sogopoa- | lMNMpsmasa no-
KocmeTuka pH FOCT 29188.2-91 39C-10303/7
Horo nokasatens (pH). TEeHUMomMeTpus 3Cp-10103/3,5
9. 3APABOOXPAHEHUE
1 2 3 4 5 6
Movya E MYK 4.1.773-99 KonuuecTtBeHHOEe onpeaeneHne noHoB oTopa B MOYE C Mpsimas  no- | AJIMC-131F
NCnonb30BaHNEM MOHCENEKTUBHOIO 3NeKkTpoaa. TeHumomeTpusa | 3Cp-10103/3,5
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10. AHAJTIU3 BO3OYXA

1 2 3 4 5 6
MeToabl KOHTpONA Xummnyeckme gaktopsbl. IsmepeHune _
paboyen 30HbI FIDOXIODN T pvaa MeTOAOM NMOTEHLMOMETPUYECKOTO TUTPOBAHUSA B (1M KNO3) ’
APOXTnopuA BO3AyXe paboyeii 30HbI. 8
AMuHObEH!- MeToabl KoHTpons Xumudeckme daktopbl. MeTognyeckue
Bozayx ) ) yKasaHus no onpeaeneHnio aMMHOMEHUIYKCYCHOM KUCMO- 3C-10603/7
(aTmocdepHbIn) nyKCyﬁgf: Kne MYK 4.1.593-96 Tbl B aTMOC(PEpPHOM BO3yXe NOTEHLUNOMETPUYECKUM TUT- Tutposatue 9Cp-10103/3,5
pOBaHVEM.
VcnbiTaHne maTtepuranoB KOHCTPYKLUM kabernen npu rope- _ | OCK-10303/7 nnu
I':go,gm;bl pH FOCT P M3OK 60754-2-99 | Hun. OnpegenexHne CTeneHn KUCNOTHOCTU BblOENSEMbIX I;Iep:“’;%;,'w oT 'L‘; 3C-10303/7
P rasoB pH v ygenbHoM NnpoBOAMMOCTH. H P OCp-10103/3,5
MeTognyeckme ykasaHus Mo MOHOMETPUYECKOMY U3Mepe- ) )
Boagyx HF MYK 5930-91 HUIO KOHLEHTpaumm hTOPMUCTOro Bogopoaa 1 conemn gto- I;Iep:“’;%;,'w oT 'L‘; gJ(-;M? 81383';3 5
PYCTOBOAOPOAHON KNCIOThI B BO3AYXE. H P P ’
MeToaunyeckne ykazaHusi N0 MIOHOMETPUYECKOMY U3Mepe- MNosvas  no- ANINC-131Cl
Bosayx HCI MYK 5932-91 HMIO KOHLEHTpaLmMmM XNop1UCcTOro BOAOPOAa B BO3ayxe pa- TepH MOMETDUS 9Cp-10101/3,5
Gouyeli 30HbI. H P (1M KNO3)
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®EOEPATIBHOE ATEHTCTBO
Mo TEXHUYECKOMY PEIYNUPOBAHUIO N METPONOI A

CBU/JIETEJIbBCTBO

06 yTBepXAeHuM Tuna CpefcTB U3MepeHwuit

OC.C.31.083.A Ne 22160/1

Cpok gerictBusa o 18 nekabpsa 2024 r.

HAUMEHOBAHME TUIIA CPEJICTB U3MEPEHUIA
WNoHomepbl naGopatopHblie U-160MU

VBrOTOBUTEIb
OG6LecTBO C OrpaHUUYEHHOM OTBeTCTBeHHOCThI0 "UBMEPUTENBbHAA TEXHUKA"
(000 "U3MEPUTEJIbHAA TEXHUKA"), r. Mocksa

PETMCTPALIMOHHBIN Ne 30272-05

JIOKYMEHTBI HA TIOBEPKY
MepBuyHasn noepka no NPEA.2.840.00990, pa3pen 5;
MNepuonuyeckas nosepka no P 50.2.036-2004

WMHTEPBAJI MEXK]TY [IOBEPKAMH 1 roa

CBuzeTeBCTBO 00 YTBEPXKACHUH THIIA TIPOUICHO HprKazom DeepanbHOro areHTCTBa
0 TEXHUYECKOMY PEeryIHpOBaHuio U MeTposioruu oT 18 aekabps 2019 r. Ne 3065

Onucanue THNA CPEICTB M3MEPEHHI  SBIAETCS O00S3aTENBLHBIM  [PHIOKEHHEM
K HACTOSIINEMY CBUJIETETBCTBY.

3amecrurens PykoBoaurens
DenepanbHOro areHTCTRA

Cepusi CU : ‘ Ne 039395
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Jlnct pernctpaunun nsmeHeHum

Homepa nucTtoB (cTpaHuu)

Bxogsauwmin Ne

Vam 3Me- 3aMe- ﬁ;”g'_ Bcero nuctos Ne poky- conposoan- Mon- [ata
HOBbIX P B AOKYMEHTE MeHTa TeNbHOro AOKY- nnck
HEHHbIX | HEHHbIX BaH- MeHTa 1 naTa
HbIX

1 BCE 29 MPBA 19.05.06
0100

2 BCE 33 MPBA 25.05.07
0103

3 BCE 34 MPBA 03.02.10
0114
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