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OITMCAHME TUIIA CPEJICTBA UBMEPEHUI
[Monsiporpadst yausepcanbubie [1Y-1

Ha3sna4yenue cpeacrsa usMepeHui
[Monsiporpadsr yHuBepcansibie 11Y-1 (nanee nmomsporpadsl) npenHazHayeHBI 11T H3MEPEHHUS
COJIEpKaHUsI KOMIIOHEHTOB B KUJKHUX PacTBOPAX.

Onucanue cpeacTsa u3MepeHuH

B ocHOBe wu3MepeHul JIEKUT 3aBUCUMOCTb COJAEPKAHUS KOMIIOHEHTa PacTBOPA OT BBIXOJHOTO
CUTHAJIA MOJIAPOrPaMMbI (BBICOTHI MUK WJIM TIOJIYBOJIHBI), MPEACTABISIONIEH COO0N 3aBUCUMOCTh CH-
JIbl TOKA, IPOXOJSILETO Yepe3 IEKTPOXUMUYECKYIO SIUEHUKY, OT MOJISIPU3YIOIIEr0 NOTEHIMaNIa PTYTHO-
KaneJbHOrO 3JIEKTPO/a.

KoucTpykTuBHO momsiporpadsl COCTOAT U3 TPEX OIOKOB!

1) wu3MmepuTenbHOrO 0JIOKA,

2) momsiporpaduueckoro garyuka JI1-2;

3) JBYXKOOPJIMHATHOTO PETUCTPUPYIOLIETO Mprbopa.

[Tonsporpadsl 00ecneunBarOT CASAYIOIINE PEKUMBI paOOTHI:

a) IOCTOSTHHO-TOKOBBI#

-00BI4HBII (MHTErPAJIbHBIIA),
-nuddepeHuanbHbIN,
0) IepEMEHHO-TOKOBBIH C TIPSMOYTOJIbHOU (HOPMOIi HATIPSKCHUS;
B) MEPEMEHHO-TOKOBBII C CHHYCOHIAILHOM (DOPMO¥ HANPSKCHHMS -
- C pEerucTpanmer akTUBHOM COCTaBIISIOLIEN TOKA,
- C pEruCTpallMeEl E€MKOCTHOW COCTABJIAIOLIEH TOKA;

r) nudpepeHInaTLHO-UMITYIIbCHBIH;

1) ’HBEPCUOHHAS BOJIBTAMIIEPOMETPHSI C HAKOILICHUEM;

e) Tact-nonsiporpadueii;

) BOJIBTAMIIEPOMETPHUS C JIMHEHHOW Pa3BEPTKOM.

[IpuMeHeHrne UMITYJIbCHOTO MPSAMOYTOJIBHOTO MOJSPU3YIOLIErO HAIMPSKEHUS MO3BOJISIET CYILe-
CTBEHHO CHU3WThH BIHUSHHE €MKOCTHBIX TOKOB, a HAIMYUE CHHYCOMJAIBHOTO HAMpPsKEHUs oOecreyu-
BA€T BO3MOKHOCTb UCCJIEOBAHMS PA3JIMUHBIX 3JIEKTPOJAHBIX ITPOLIECCOB.

B monsporpadax mmeeTcss BO3SMOKHOCTb BBHIOOpa pa3iMyYHON CTENEeHU AeMI(PUPOBAHUS, UTO
o0ecrneuynBaeT CHIATHE MOJSPOrpaMM B BHJIE, yIOOHOM /IS MOCIeayroleil 00paboTKu Kak MOCTOSHHO-
TOKOBOI, TaK U IEPEMEHHO—TOKOBOM MOJIAPOrpaduH.

[Tonsporpadgsl MoryT paboraTh ¢ TpeMmsl BUIAMU pPabOYMX AIIEKTPOJIOB: OOBIYHBIM PTYTHO-
KaneJbHbIM, MEIJICHHO KalaloIlUM PTYTHBIM U CTAalMOHAPHBIM PTYTHBIM. lIprimMeHeHue MenseHHO
KalaroIero pTyTHOro 3JEKTPoJa U HAJIMYUE CHUCTEMbl CHHXPOHU3AIMK B MoJsiporpadax mMmo3BoJIsSET
CHHMATh TOJISIPOTPAMMBI HA KaXKJI0W PTYyTHOU Karuie (MoA00HO ocuIorpaduuecKoi moasporpapumn).
Hcnonp3oBanue cTalMOHAPHOTO PTYTHOTO 3JIEKTPOAA MO3BOJSET BECTU aHAIIU3 C MPEI-3JIEKTPOIU30M
(HakoIICHHEM) MPH MEePeMEIIMBAHUU U 0€3 TIepeMEIIUBaHKsI PacTBOPA.

B nmomsiporpadax mpeaycMoTpeHa BO3MOXKHOCTh paboTaTh Kak MpPU €CTECTBEHHOM, TaK U MpH
MPUHYIUTEIBHOM OTPBIBE PTYTHBIX Karellb.

[Tonsporpadsl MO3BONAIOT BECTH 00paOOTKY MOITYYCHHON HH(POpPMAIMH C MOMOIIBI0 MEepco-
HaJbHOTO KOMIIBIOTEPA.
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OmoMOupoBaHHe OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA MPOM3BOJUTCS 3aJMBKOW IIOMOMpO-
BouHO# Mactukoit mo 5M0.050.122 TH dveTtbipex BUHTOB ([Ba — Ha 3aJHEH KpBIIIKE MOIsporpados,
10 OJIHOMY Ha OOKOBBIX), Ha KOTOPYIO HaHOCUTCS OTTUCK Kieiima OTK. Ha oaun n3 BUHTOB Ha 3aHElH
KpBIIIKe Tossiporpada HaHOCUTCS KiIeiMo roBepuTensi. Ha muneByro nanens nmoisiporpadoB HAHOCHT-
sl 3HaK MOBepKU (KJICHMO - HaKiIelKa), a B AKCIUTyaTallMOHHOM JOKYMEHTE HAHOCHTCS OTTHUCK MOBE-
PUTEIBHOTO KJIEHMa.

OO6wmuit Bug nonsiporpacda ynusepcanbHoro I1Y-1 npeacrasnen Ha pucynke 1.

Cxema MIOMOHMPOBKH OT HECAHKIIMOHUPOBAHHOTO JOCTyMa, O0O3HAYCHUs MECTa HAHECCHHS

3HaKa MOBEPKH MPEACTABICHBI HA PUCYHKE 2.

MecTo HaneceHus
HOBEPUTEIHLHOIO KJIEMMa

1 — u3mepuTenpHBIN 010K, 2- onsiporpaduueckuii natauk JAI1-2

Pucynok 1 - O6mwmit Bug nonsporpada yausepcaibHoro [1Y-1 u MecTo HaHeceHHsI 3HaKa MOBEPKHU

BUJI C3a1

Mecra o1uIoMOUDOBAHH

o
Ll

—— + BUJ cOOKYy
Pucynok 2 - Cxema muioMOMpOBKH OT HECAHKITMOHUPOBAHHOTO JTOCTYTIA

MeTpo.nornqecKne H TEXHUYCCKHE XAPAKTCPUCTHKHU

Tabnuia 2 — METPOJIOTHYECKUE XaPAKTEPUCTUKU
HanmeHnoBaHue XapaKTepUCTUKU
JInana3oH u3MepeHui MOJIIPHOM KOHLIEHTpaluu

FOHOB Ka/IMHSI, MOJIB/IIM"

3HayeHune

or 1-10° 110 5107
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HanmeHnoBaHue XapaKTepUCTUKU

3HayeHune

Hwxuue npenensl auama3oHa HU3MEpEeHUH Mo-
JSIPHOM KOHUEHTPALMU UOHOB KaJMHUs B KUCIIOM
(1 momb/nm® HCI) i xmopunro-ammuagrom(L
MOJIB/ M NH,CI + 1 MOJTB/ M NH4OH) done
JUIsL BUJIOB TOJIsiporpaduu:

- IOCTOSIHHO-TOKOBAasi

- IEPEMEHHO-TOKOBAs:

a) ¢ IPSAMOYTOJIbHOU (HOPMOM MOJAPU3YIOIIETO
HaNpsDKEHUS;

0) ¢ mpsIMOYTrOIbHOM (HOPMOI MOIAPU3YIOIIETO
HanpsDKEeHUs: npu paboTe B MHBEPCHOHHOM pe-
YKUME C MIPeIBAPUTEIIbHBIM HAKOIJICHUEM;

B) C MPSIMOYTOJIbHON (hOpMOH MOJNIIPU3YIOLIETO
HANpPsDKEHUS. TPU CHATUM MOJSpOrpaMM Ha Ka-
JKJIOM PTYTHOW Karuie;

) ¢ CHHYCOMJIAIBbHOW (POPMOii MOIAPHU3YIOIIETO
HaNpPsDKEHUs

1107

5107

1-10°

1-10°

1-10°

OTHocuTeNbHOE CpelHee KBaJApaTHUeCKoe OT-
KJIOHEHUE U3MEPEHUN MOJISPHOU KOHUEHTpAaluU
kaamusi, % He 6onee, s BUaa nossporpadun:

- IOCTOSIHHO-TOKOBAs ITPU KOHIIEHTPaLlUH 1-10°
Mo/ oM’

- NEPEMEHHO-TOKOBA:

a) C MPSIMOYTOJIbHOHM (HOPMOH MOJNIIPU3YIOLIETO
HaNPSDKEHUs

0) ¢ IpAMOYroJbHON (GOPMOI MOJITPU3YIOLIETO
HaNpsDKEHUs. Ipu paboTe B MHBEPCHOHHOM pe-
YKUME C MIPEIBAPUTEIBHBIM HAKOIJIEHUEM

B) C MPSIMOYTOJIbHON (hOpMOY MOJIIPU3YIOLIETO
HANpPsDKEHUS. TPU CHATUM MOJSpOrpaMM Ha Ka-
JKIOM PTYTHOM Karuie

) ¢ CHHYCOMIAIbHOW (POPMOii MOIAPHU3YIOIIETO
HaNpsDKEHUs

15

CooTHOIIICHHE 3HAYECHHH MOJSPHOM KOHIICH-
Tpaluu KaaMus U MEAH JOJDKHO OBITh ISl BH-
JIOB TIoJisiporpaduu He MEHEe:!

- IIOCTOSIHHO-TOKOBOM IIPH MOJISIPHOM KOHIEH-
TpaIyy KaJMHS 5-10" mob/am°

- MEPEMEHHO-TOKOBOM C MPSIMOYTOJBHOUN (op-
MOH MOJISIPU3YIOLIETO HAINPSIKEHUS U MOJISIPHOU
KOHIIEHTpAlUH KaJIMUS 5107 MOJ'IB/)IM3

- MHBEPCUOHHBIM DPEXKHUM C TPEIABAPUTEIHHBIM
HAKOIJICHHEM U TIPU MOJIAPHON KOHIEHTpAIUU
kanamus 5-10°8 mons/nm®

1:10

1:5000

1:30000
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HanmeHnoBaHue XapaKTepUCTUKU

3HayeHune

UyBCTBUTENBHOCTH NOJIApOTpadoB mpu padoTe C
MMHUTATOPOM TPEXDIECKTPOIHOU SYEHKH, UMEIO-
Hieil mapameTphl: MOJISIPU3ALMOHHOE HaIpshKe-
are -500 kO™, emxocTh nBoiiHoro cios-0, co-
npotuBieHne pactBopa-100 Om Ha nmamazone
toka «0,25x1»

- U1 IOCTOSIHHO-TOKOBOM Mossiporpaguu

- I TIEPEMEHHO-TOKOBOM C NIPSIMOYIOJBHOMN
dbopMOil epeMEeHHOIr0 MOJSPU3YIOLIEro Hamps-
KEHUS

80 MB/MKA

8 MB/HA

Jrana3zoH Ha4aJabHOTO MOJISIPU3YIOLIETO HAMps-
xkeHus, B

or-4n0+4

JIMCKpPETHOCTh YCTAaHOBKM HA4aJIbHOIO Hampsi-
KCHUS

- 1o 3B

- B ipesenax 1 B

1

IIJIAaBHO

[Ipenen momyckaemoil abCOMIOTHON MOTPEITHO-
CTH YCTAHOBKM HAuyajlbHOIO MOJSPU3YIOLIETO
HanpspkeHus, MB

+(10 MB + 0,-1X), X — ycTaHOBOYHOE 3HAYCHUE
HAYaJILHOT'O MOJISIPU3YIONIETO HAITPSKCHUS

JInamna3oH aMIUIATY1 HAaIIPSKEHUs Pa3BEPTKH,

B or—310+3
Jnama3oH CKOpOCTEW pa3BEpTKUM B aHOAHOU M

KaTOMHOU obnactsx, MB/c ot 0 1o 105
[Ipenen momyckaemMoil OTHOCHUTEIIBHOM MOTrpen-

HOCTU CKOPOCTH pa3BepTku, %0,

- IPY CKOpOCTH cBhIie 5 MB/c +10

- ipu ckopoctu SMB/c u Huke +15

[Ipenen momyckaemoil abCOMIOTHON MOTPEITHO-
CTW YCTAHOBKH aMIUIUTYJd HANPSXKCHUA pPas-
BEPTKU IPU aBTOMaTHYeCcKoM cOpoce, MB

+(40 MmB + 0,02X), rue X - ycTaHOBJICHHOE 3Ha-
YCHUC aMIIINTYbI

Jluana3oH aMIUTUTY]l IEPEMEHHBIX MOJSIPU3YIO-
IIMX HANPsDKEHHUI (CMHYCOMIAIbHOTO U MPSIMO-
yroJibHOro), MB

or 0 no 110

JIMCKpETHOCTh yCTAHOBKM aMIUIUTYIbl IIEpe-
MEHHBIX NOJSIPU3YIONMX HanpsbKkeHui, MB

1

[Ipenen momyckaemMoil OTHOCHUTENIBHOM MOrpen-
HOCTHM YCTAaHOBKH aMIUIUTYJ IIEPEMEHHBIX IOJISA-
pU3YIOIIUX HanpskeHud, %

- IPU YCTAHOBKE HANPSDKEHUM C aMILIUTYJI0N
ceeimie 10 MB

- IPU YCTAHOBKE HANPSDKEHUM C aMILIUTYJI0N
10 MB u HIKE

10

ComnpoTHBICHHE PacTBOpPa, OOECIECYNBAIOIIECE
YCTOWYUBYIO PabOTy CHUCTEMbI CUHXPOHH3AIINH,
KOM:

- IPY TPEXDIEKTPOTHOM PEKUME PAOOTHI

- IPY JBYXDAJIEKTPOJTHOM PEKUME paOOTHI

or 0 no 10
or0nol

Bperi BbIX0Ja Ha PCKUM, MUH

30

CTaOUIbHOCTh BBIXOJHOTO HANPSOKCHUS 3a 2
yaca pa0oTsl, He 6osee, MB
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HanmeHnoBaHue XapaKTepUCTUKU

3HayeHune

YpoBeHnb 1ryMoB 1 momex He Oosiee, MB

4

HopmanbHbie yciioBust U3MEpeHUI:
- TeMITepaTypa OKpy»Karomero Bosayxa, 'C

ot +15 no +25

- OTHOCHTEJIbHAS BIAKHOCTH BO31Tyxa, % ot 30 mo 80
- atMocdepHoe naBneHue, klla ot 84 o 106
- HampspKeHue nutanusi, B 115,6 no 224,4
- yacToTa ImuTaromei cery, ' ot 49,5 1o 50,5
Tabmuna 3 — OCHOBHBIE TEXHUYECKHE XapPAKTEPUCTUKU

HaunMeHoBaHME XapaKTePUCTUKU 3HaveHue

VYcnoBus KcIITyaTaly NpuoOpOB:
-TeMIIeparypa oKpyxaroiei cpesl, °C
-OTHOCHUTEJIbHAS BJIAXKHOCTh IIPH TEMIIEpaType

ot +10 mo +35

25 oC, % 10 80
-atmoc(epHoe naBinenue, klla ot 84 o 106,7
[TapameTphbl 3IEKTPHUYESCKOTO MUTAHUS

- HaTIpsDKCHUE TTUTaHUs TIEPEMEHHOTO TOKa, B ot 207 no 253
- 4aCTOTa MEPEMEHHOT0 TOKa, 111 ot 49,5 1o 50,5
[ToTpebnsiemMast MOIIHOCTH 6€3 PErUCTPUPYIOIIIE-

ro mpubopa, B-A, He Gonee 60
[aGaputHbie  pa3Mepbl  (MIMpUHA-TITyOHMHA-

BBICOTA), MM, He Ooree:

- U3MEPUTENBHOTO 0JI0Ka 490x400x215
- natumka J[1-2 190x275x952
Macca, xr, He OoJtee:

- UI3MEPUTENBHOTO OJI0Ka 20

- natumnka JI1-2 15
Cpennuii cpok ciryxO0bl, JIeT 10

3Hak YTBEPKACHUA THIIA

HAHOCUTCS Ha MEPEHIOI0 MTaHeNb MoJisiporpada 1 Ha TUTYJIbHBIN JIMCT SKCIUTYaTallMOHHOTO JIOKYMEH-

Ta TUIOTPa(CKUM CIIOCOOOM.

KoMnjieKTHOCTD cpeacrea 1/13Mepeﬂm7i

Tabauna 4 — KoMIIJIeKTHOCTb CpesicTBa U3MEPEHH

HaunmenoBanue O6o3HaueHNe KonuuectBo
W3meputenbHbpIii 610K 5M2.222.002 1 .
KomrutekT naturka noisporpaduyeckoro JI1-2 5M2.770.005 1 KoMIuIeKT
KomruiekT 3anacHbIX yacten 5M4.070.011 1 KoMIuIeKT
PykoBOJCTBO 10 3KCILTyaTalluu 5M2.840.016 PO 1 5ks.
«["CM. Ilonsiporpads! ynusepcanbublie [1Y-1.

Metoanka nmoBepku» MPE MII 2911-2019 1 sk3.

IloBepka

ocymectBisiercs o nokymenty MPB MIT. 2911-2019 «I"CM. Ilomnsiporpadsr yauBepcanbabie [1Y-1.
Mertouka moBepku», yreepxkacaaomy I'omensckum LICMC, Pecriyonuka bemapycs, 09.07.2019 r.
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OCHOBHBIE Cpe/ICTBA TIOBEPKH

-KOHTpOJIbHBIE ~pacTBOphl  kagmusi Cd®* u  memm Cu®, MomspHas —KOHIEHTparus
1-10 momn/mm>;

-kaamuid Metaummdeckuit Mmapku KJ[-1mo T'OCT 1467-93;

-mMep Metaimmaeckas mapku M1 mo 'OCT 859-2014,

-coysHas kuciora, x.4., [OCT 3118-77;

-pTyTh Mapku Plmo 'OCT 4658-73 - 400 r;

-3JICKTPOHHBIA BOJIBTMETP TOCTOSIHHOTO TOKa ¢ mpenenamu m3mepennii ot 1 mo 10 B, xmacca
0,05/0,02 u BBIXOAHBIM compoTuBIcHUEM He HIke 10 MOwm,

-BOJIBTMETP NIEPEMEHHOTO TOKa Kiacca 1,5 ¢ conporusnenuem meneel00 kOwm,

-ocumiorpad 3JIeKTPOHHBIN ¢ YyBCTBUTEIBHOCTHIO HE HIKE 5 MB/CM 1 ¢ 10J10c0ii 4acToT OT
0 mo 500 kIw,

-TepaoMMETp C U3MEPUTEILHBIM HanpsikenueM 1o 150 B,

-puOOp IBYXKOOpAMHATHBIA peructpupyrommii [1JIA-1 (momyckaercs OJIOK CONpPsOKEHHS
«['papUT-2»);

-BECHI JIAOOpaTOPHBIC JIEKTPOHHBIC ClienaibHOro kiacca tounoctu mo 'OCT 24104-2001,
HanOonpmmi ipenen p3semuBanusa 200 T.

JlonyckaeTcss MpUMEHEHHE aHAJIOTHYHBIX CPEJICTB TOBEPKH, OOECIICYMBAIOIINX OIPE/ICICHNE
METPOJIOTMUECKUX XapaKTEPUCTUK Mpudopa ¢ TpeOyeMoil TOYHOCTHIO.

3HaK MOBEpKH HAHOCHUTCS Ha MEPETHIOI0 MaHeIh MPUOopa, Kak MOKa3aHo Ha pucyHke 1.

Caeiennsi 0 MeTOAMKaX (MeTO1aX) U3MepeHHUi
IPUBENIECHBI B AKCILIYyaTalMOHHOM JIOKYMEHTE.

HopMaTHBHBIE TOKYMEHTHI, YCTAHABJMBAOIIHE TPe0OBaHUs K mojsiporpadgamM  yHHBepcab-
HbiM I1Y-1

Texuunueckue ycnosus TY 25-05.2288-78

MPB MII. 2911-2019 «Ilonsiporpadsr yausepcanbabie [1Y-1. MeToauka moBepkm»

H3roroBureab
OTKpbITOE aKIIOHEPHOE 0011ecTBO «I'OMeNbCKUI 3aBOJI U3MEPUTENBHBIX PUOOPOB»
(OAO «I'3UIT»)
Anpec: Pecniyonuka bemapycs, 246001 r. ['omens, yin. MaTepHanmonansHas, 49
Ten.: (375232)756411, 754769
dakc: (375232)754743;
E-mail: zip@mail.gomel.by
Web-caiit: http//www.zipgomel.by
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HcnbiTaTebHBIA HEHTP

Okcneptu3a npoBeacHa denepanbHbIM rOCyIapCTBEHHBIM YHUTAPHBIM Npeanpustuem «Bce-
POCCUICKHI Hay4YHO-HUCCIIE10BATEIbCKUI HHCTUTYT METPOJIOTMUYECKOM CITyKObI»

(PI'YIT «BHUMMC»)

Anpec: 119361, r. Mockga, yi1. O3epHas, 1.46

Ten./dpaxc: (495) 437-55-77 | 437-56-66

E-mail: office@vniims.ru

Web-caiiT: www.vniims.ru

Arttectar akkpenutanuun OI'YIT «BHUUMC» no npoBeneHuI0 UCTIBITAHUNA CPEICTB U3MeEpe-
HUiT B nensx yreepakaeHus tuna Ne 30004-13 or 29.03.2018 .

3amecTuTenb

PykoBoautens @enepaibHOro

areHTCTBA M0 TEXHUYECKOMY

PETYIUPOBAHUIO U METPOJIOTUHI A.B. Kynemos

M. « » 2020 r.
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