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BBEAEHUE

doTtomeTpbl «OkcnepT-003» 3apermctpupoBaHbl B OCyaapCTBEHHOM peEECTpe CPeACTB U3MepeHuin
Poccuinckon ®eagepaunn nog Ne 33222-06 (cBMaeTenbcTBo 06 yTBEPXKAEHMM TUMA CPEACTB U3MEPEHUI
RU.C.37.003.A Nec 25899).

MeToaumka nosepku (n.11), ABnAOLWASACA HEOTbEMITEMOM HYacCTbi0 HACTOSALLIE MHCTPYKLWK, cornacoBaHa
n yteepxaeHa ®Iryrt BHUMO®U (r. Mocksa).

HacToswas MHCTPYKUUA NO 3KCnnyaTtaunn (/J,anee No TEeKCTY - |/|3) npegHasHa4veHa anAa o3HakKoMIrieHud C
yCTpOIZCTBOM, npunHUMNnom nencTeuns, npasuiiamMmmn aKkcnmnyartauuu, O6CJ'Iy)KVIBaHVIFI N MEeTOANKOWN NnoBEpPKn

doTomeTpoB «3IAkcnepT-003» (ganee no TekcTy — POTOMETPOB, NPMOOpPOB).



2.2

ONMMNCAHVE N PABOTA ®OTOMETPOB
Ha3HaueHue

dotomeTpbl «AkcnepT-003» NpeagHasHayeHbl AN U3MEPEHUS ONTUYECKON MITOTHOCTM U CNEKTPanbHOro
k03hULMEHTA HAMPaABEHHOrO NPOMYCKaHWUS PACcTBOPOB W ONTUYECKM NPO3paydHbIX TBEepAblX Ten, a
Takke ANs onpeneneHnst KOHLEeHTpauMii BELWECTB B pacTBOpe Nnocre npeasaputenbHon rpagynpoBkm

doToMeTpa noTpedutenem.

O6nactb NnPpUMEeHEeHNA — XUMUKO-TEXHOJ10TMYEeCKNE, arpoxmMmmn4ecKkmne, aKkonorm4eckne n aHalimTM4eCknx
na6opaTop|/|V| NMPOMbILLJTEHHbIX Hpeﬂl’lpVIFlTMVl, Hay4HO-nccneaoBaTesibCKUX y‘-lpe)K,El,eHVIIZ, nonesble
na6opaTop|/|V|, opraHbl KOHTPOJ14, MUWHCNEeKunn un Hag3opa. qDOTOMeprl MOryT MnCNonb3oBaTbCA B
NPOMBbILUJTEHHDbIX, na6opaToprlx M nonesblX yCNnoBuAx Ond aHann3a BOOHbIX N HEBOOHbIX PaCcTBOPOB,

no4s, NPOAYKTOB NMUTAHUA N OPYrnx 0O0BbEKTOB.

TexHnYeckue xapakTepucTUKmn

MwukponpoLieccopHas cuctema poToMeTpa obecneynmBaeT BbiNOMHEHME CrieayoLLnX 3aaay:

° n3MmepeHumne OMTUYECKON MMOTHOCTU W CneKTparibHoro KOSC*)(bI/ILl,I/IeHTa HanpaslieHHOro
nponyCKaHu4A;
° onpegeneHne KOHUeHTpauun BewecTtBa UM Opyroro napamMetTpa coCtaBa pacTtBopa nocre

npoeeneHnd rpagynpoBKun;

° rpagynpoBka C BO3MOXXHOCTbKO XpaHEHUA B NaMATU pe3ynbTaTtoB 20 rpagynpoBok no 15
CTaHOapTHbIM pacTBOpaM Kaxgad (BKJ'IPO‘-IaFI BBOO U XpaHEeHne B NamMATU 3Ha4YeHuMn KOHUEHTpauunun
CTaHOaApPTHbIX PacTBOPOB, a TaKXe Wn3MepeHune n XpaHeHne B MNaMATUu 3Ha4YeHN OMNTUYECKON

NNOTHOCTN CTaHOAPTHbIX paCTBOpOB);

. aBTOMaTUYECKUA pacyeT YypaBHEHUS [PaAyMpPOBOYHOrO rpaduka MEeTOAOM HaMMEeHbLUNX
KBaapaToB.;
o NCKIIOYEHME OOHOW WNN  HECKONbKUX TOYEK TrpadyvpoBKM U3 pacyeTa YypaBHEHUS

rpagyvpoBOYHOrO rpadomka no KoMaHae onepaTopa;

o aBToOMaTMYeckMn  pacyeT  KoappuumeHTa NMHENWHOM  Koppensumm  (4OCTOBEPHOCTU

annpokcumMaummn) rpagynpoBOYHOro rpaduka;

. MOCTOSIHHBIA  KOHTPONb CTENEHM paspsga  akkymynatopa C BblIBOAOM Ha Auvcnnewn

COOTBETCTBYHOLLEro CMMBOIa;

. ananor ¢ onepatopoMm: OToOpaxeHwe KOMaHg, 3anpocoB W WHpopmaumm 06 owmnbkax
oneparTopa;
o BbIX0A Ha komnbloTep (RS-232).



[vanasoH onuH BONH, HM 375...940

MCTOYHMKM M3NyYeHuns — CBETOAMOAbI C (375115), (400£15), (430£15), (470+15), (505£15), (525+15),
pabounmm ANIMHAMU BOMH U3NYYEHUs!, HM* (572+15), (590+£15), (605+15), (615+15), (626+15), (655£15),
(700+15), (850+£15), (880+15), (940+15)

[vanasoH namepeHunin onTn4eckom

0...1.5
nnoTHoctn, b

[nana3oH nokasaHun onTUYECKOMN
nnoTtHoctn, b

Mpenenkbl gonyckaeMon cuctemaTnyeckon
COCTaBMAOLLEN NOrPeLLIHOCTU MpK +0.02
N3MepEHNN ONTUYECKON NNOTHOCTU, b

Mpepen gonyckaemon cryyYanHon
COCTaBIAOLLEN NOrPeLlHOCTM Npu 0.005
n3mepeHnn oNTU4EeCKon NNoTHocTn, b

Bpewms yctaHoBneHus paboyero pexunma,
MWH., He Bbonee

Bpewms yctaHoBneHus ctabunsHoro
nokasaHus hoToMeTpa Npu N3mMepeHun 15
OMNTMYECKOWN MIOTHOCTW, CeK., He bonee

Paboyasa anuHa koBeT, MM? 1...50

OCYLLECTBAETCS OT BCTPOEHHOrO akKyMyrnsitopa unm oT ceTu
nepemMeHHOro Toka HanpsbkeHvem (220+22) B yactoton

(5040,5) 'y, 4epe3 BxoOALLMI B KOMMMAEKT NOCTaBKN B0k
nuTaHus.

MuTtaHne dotomeTpa

MoTpebnsemas mowHocTb, BA, He Bbonee 6

rpadhnyeCKUn XXUAKOKPUCTANNNYECKNA QUCTNEN C

Ve noacBeTKOM
abapuTHble pa3mepsl (4 x W x B), MM, He

bonee:

N3mMepuTenbHOro NpeobpasoBartens 195 x 105 x 70;
doTomMeTpuyeckon suenku tuna ®HA-1 170 x 80 x 90;
doToMeTpruyeckon suenku tuna ®HA-2 130 x 120 x 95.
Macca, kr, He bonee:

n3MepuTenbHOro npeobpasoBarterns 0.7;
hoTomeTpuyeckon suenkn tuna ®HA-1 0.5;
dhoTomeTpryeckon s4yenkn Tuna ®A-2 1

Cpok cnyx6bl, NeT, He MeHee 7

1 Ceetoavonbl MOryT GblTb BCTPOEHHbIMW B CMeHHble 3rieMeHTbl (KapTpumku), nofknioyaemblie k coTomeTpuyeckon sdeiike tuna ®A-1, unu
BCTPOEHHbIMU HEMOCPEACTBEHHO B (DOTOMETPUYECKYIO AYeriKky Tuna ®HA-2.
[onyckaloTca naMeHeHWsi B nepeyHe 3Ha4yeHuii pabounx AnvH BOMH B CBSA3W C NOSIBNIEHWEM HOBbIX TUMOB CBETOAMOAOB.

2 [pu Mcnonb3oBaHMM (HOTOMETPUYECKO SYerkn Tuna PSA-1 NPUMEHSIIOT CTaH4APTHLIE MPSAMOYTONbHLIE KIOBETbI LUMPUHOM 24 MM, BbicoTon (40...50)
MM 1 AnunHom ontudeckoro nytu 1, 3, 5, 10, 20, 30 n 50 mm. [lononHuTenbHO fgonyckaeTcs npuMmeHeHve kioseT (10%10) Mm ¢ rabapuTHbIMK pasmepamu
(12.5x12.5%(40...50)) MM, KOTOpbIE pa3MeLLaoT B KIOBETHOM OTAeneHn poTomeTpa C MCNoMb3oBaHUEM CrieumanbHOro nepexoaHvka M1.

Mpy ncnonb3oBaHUM oToMeTpuyeckon ayenkn tuna OA-2 NpUMEeHsT UMNMHOPUYECKME KIOBETbl C BHELUHWM AuameTpoM 16 MM U BbICOTOW
(90...120) mm.



2.3 CTaHpapTHbIA cocTaB $OTOMETPOB®

N3meputenbHbii npeobpasoBatenb hoToMmeTpa «OkenepT-003» 1

dotomeTpuyeckas suenka tuna PA-1 (mogmndpukauma PA-1, ®A-1M mnmn OA-1MT) nnn

Tmna ©A-2 (Moandpukaumsa dA-2-XIMK, eA-2-P, ©A-2-XMK/P unu A-2-ArPo)* 1
CoeguHuTenbHbIN Kabenb Ans NogkItoyYeHns poTOMETPUYECKON SHENKN K 1
n3meputenbHomy npeobpasoBartento
Bnok nutaHmna ¢ BbIXogHbIM HanpsikeHnem 12 B 1
NCTOYHMK M3ny4eHns1 CO BCTPOEHHbBIM CBETOONOLOM -
(kapTpnok)®
lMnacTvHa anga nepekpbiBaHUSA fny4da 1
PykoBoOcTBO No akcnnyaTaumum, Bkovarowee metoamky nosepku (KT>XKI.201111 P3) 1
KomnnekT ynakoBku 1
doTOMETPUYECKME KIOBETDI ok
MepexogHuk ansa koseT (10X 10) mm ok
J[lononHuTenbHble KapTPUMKK® ok
JononHutensbHble ®A* ok
CoeanHuTenbHbin Kabenb Ans NOAKMIOYEHNSA K KOMMbIOTEPY

*k%k
Hocutenb ¢ nporpaMmHbiM o6ecneveHmemM «QkenepT» -

% NonHbIit cocTaB NOCTaBMSIEMbIX (DOTOMETPOB (KOMNIEeKT NoCTaBKK, COrMacoBaHHbIV C 3aKa34nKoM) yKa3biBaeTCs B MpunaraeMom ynakoBOYHOM fiucTe.
4 Moaundmkaums hoTOMETPUYECKOI SYENKM BbIBUpPaeTCs 3aKas|mMKoM.
5 Tornbko Ans hoTomeTpryeckunx sueek Tuna ®51-1 Paboyast AnvHa BOSHbI BLIGMPAETCS 3aKka34yMKoM 13 nepeydHs Tabnuupl n. 2.2.

*** MocTtaBnsieTcst No TpebGoBaHMIO 3aKka3uyuka.
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2.4 YcTpoiicTBo N pabota poTomMeTpoB

2.4.1 MpuHunn aeincTBUSA

rlpl/IHLI,VII'I nencrTens (*)OTOMeTpOB OCHOBaH Ha CpaBHEHMN CBETOBbIX MOTOKOB: MOJIHOIoO (npome,u,mero

yepes «xonocTyo Npoby») Poy  Npoweawmn Yepes uccneayemyto cpegy On.

CnekTpanbHbIn KO3 HOULMEHT HanpaBneHHOro nponyckaHna T paccunTbiBaeTcs no opmyne:
T=@)/ Doy x 100%

OnTtuyeckas nnotHocTb D paccumTbiBaeTcsa no opmyne:

= - 1g(®Pr/ o) =-1g (T/100)=2-1g T

Onpep,eneHme KOHLl,eHTpaLI,VIIZ BelwecCcTB M Opyrmx napameTpoB KadecTtBa pacTtBOpOB (Hanpmmep,

CYMMapHbIX NapamMeTpoB) NPOM3BOANTCS NO MEeTOAY rPaayMpOBOYHOrO rpaduka.

pagyvpoBOYHbIN rpacduKk CTPOUTCH MMUKPOMPOLIECCOPOM (DOTOMETPA aBTOMATUYECKM METOOO0M
HauMeHbLUMX KBapaToB Mo BBEAEHHbIM B NaMATb (POTOMETPA 3HAYEHMAM KOHLEHTPaUUA CTaHOAPTHBLIX

pacTBopoOB U COOTBETCTBYHOLLNX UM USMEPEHHBIM 3HA4YEHNUAM ONTUYECKOW NIOTHOCTN.

2.4.2 (Cxema onTmnyeckas npuHUMnuanbHas

1 nanyvatrowmm ceetoanoq
2 KtoBETa C pacTBOpPOM
3 doTONPUEMHUK
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2.4.3 Cxema aneKTpuyeckas CTPyKTypHas

1 4

L)

AL

g

1 nanyyatrowmm ceetoamnon

2 KitoBeTa C pacTBOPOM

3 perncTpupytowmin potonpmemHmnka

4 ycunutenb

5 KOHTPONbHbIM OTONPUEMHMK OBpPaTHON CBA3K
6 OnoK ynpaBneHnsa sspkocTbio

7 NPOLECCOPHbIN 6ok

8 ©noK ynpasneHnsa KnasmaTypom

9 OnoK BbiBOAA MHpOPpMaLIMK Ha ANCTIIEN

10 cxema opMnpOBaHMS BbIXOLHbLIX CUTHANO0B

AUN  aHanoro-uudposown npeobpasosaTenb

Pabota ¢oTomeTpa oOCHOBaHa Ha

peructTpupyrowiero oTonpuemMHnka B 3MeKTPUYEeckMe CcurHanbl

MaTtematuyeckme npeobpasoBaHus

npeobpa3oBaHMM  CBETOBOIO

apyrue  yHKUMK

—
7 9
SR

/
10
B

BbIMOJTHAKOTCA

AasnarowimMmca OCHOBHbIM KOMMNOHEHTOM SﬂeKTpOHHOVI CXeMbl CbOTOMeTpa.

12

N3Ny4yeHUs rpuv  MOMOLLN
n panee B UUdPOBON KOA.

MUKPOMPOLIECCOPOM,



2.4.4 Bs3aumopeiicTBUE COCTaBHbIX YacTeil poTomeTpa

doTomMeTpbl MMEIT CreaylLlme COCTaBHble YacTu: M3MepUTenbHbIM npeobpasoBatenb (ganee no
Tekcty — UM), doTomeTpuyeckas advenka (PA) Tmna ¢A-1 unu OA-2, NCTOYHUK M3NyYeHUsT (CMEHHbIN
KapTpuaXK) CO BCTPOEHHbIM CBETOANOLOM (TONBKO B KOMMIIEKTe ¢ (hoTOMETpMYEeckon averkon Tuna ®H-

1). &4 noakntoyatoT Kk UM ¢ nomoLLblo coegmHuTensHOro kabens.

CxeMbl coeanHEeHNa CoCTaBHbIX YacTen boTomeTpa ¢ poTomeTpudeckon suenkon tuna ®H-1 n dA-2

NOKa3aHbl HAa PUCYHKE a N 0, COOTBETCTBEHHO.

1

e ¥ ——
) 1

0000 O0O0O
4 = QOO0 O00O
@ 0000 0000
O0O0O0O O0O0O0
OO OO
a 6
1 kabenb Ana noakntoveHuns ®A k UM
2 ®A
3 nn
4 NCTOYHUK N3Ny4YeHns (KapTpuox)
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BHewHnn Bug dQoTomMeTpa, YKOMMNEKToBaHHOro doToMeTpuyeckon sdenkon Ttuna OA-1 un

KapTpuoxamu:
(525 3KCIMEPT-003
G B ®
~ _//
(375 ) e |
- '\\‘, '}
590 ¢goromerp ‘
430 ™~
J/ 655
470, T
E'SSO\‘

2.5 OnwucaHwue cocTaBHbIX YacTeun poTomeTpa
2.5.1 WUsmepuTenbHbIV NpeobpasoBaTesib

UMM BbinonHeH Ha 6ase Mukpornpoueccopa, MMEET aBTOHOMHOE aKKyMyNATOpHOEe nuTaHue, CHabxeH
rpadpuyecknm xugkokpuctannudecknm (PKK) nnn OLED-gucnneem.

Ha 3agHen naHenu kopnyca Wl pacnonoxeHbl pasbemMbl and nogkntoveHms OA, 6noka nutaHus um
KoMnbloTEpA.

Bug UM c3agu:

AaTHUK RS232

nur
olEo] g o))
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Ha3HaueHwue pa3bemMoB

«MNT»
«AATUHUK»
«RS232»

noakntoYeHne dnoka NUTaHMs
noaknto4veHne OA

nogknyeHne KomnbtoTepa (CBA3b Mo kaHany RS232)

Ha nuueson naHenu UMM pacnonoxeHbl AUCNNEN U OpraHbl ynpaeneHus (knasvatypa).

BHeLWHWA BUA, KNaBUaTypbl:

@D
DO
DD
(EE9E)Em)
KRR

HasHayeHune KHOMoK Knasmatypbl

KnaBuwia

BRSNS

usm

Kné
5

S

DenctBune

BBOA UNpbl «1»; NU3BMEHEHNE KONUYeCcTBa TOYEK rpagynpoBKU; M3MEHEHME HOMepa
TOYKM KannubpoBKK; BbIBOP 3HaYEHWS ONVHbI BOMHbI N3My4eHus (Npy NCNofb30BaHMM
doTomeTpuyeckon suenkm tuna OHA-2)

BBOA LUNdPLI «2»; BbIOOP KONMYecTBa TOYeK rpagyMpoBKM

BBOZ, LMpbl «3»; N3MEHEHME KONNYECTBa TOYEK rpagyMpoBKY; M3MEHEHNE HOMepa
TOYKM KannbpoBKK; BbIGOP 3HAYEHMS ONVHbI BOHbI U3My4eHus (Npu NCNosib30BaHMM
doTomeTpuryeckon auenkm tuna dOHA-2)

BBOZ UNdPbI «4»; 3anyCck U3MepeHnsi OoNTUYECKO NIOTHOCTU U onpeaeneHuns
KOHLIeHTpaumu

BBOA UNdPbIl «5»; BXOA B PEXUM rpagynpoBKM

BBOZ, LMpbl «6»; 3anyck n3aMepeHns onTU4eCcKon NNoTHOCTU M KoaddumumeHTa
NPonyCcKaHUs; aHanus3 rpagyMpoBOYHOro rpadumka
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yucn BBOZ LUMAPbI «7»; BBOA, YUCMEHHBIX 3HAYEHMI KOHLIEHTPALMM U ONTUYECKOM
/ NNOTHOCTU
@1 5
8 BBOZ LUMAPbl «8»; yCTAaHOBKa HYNEBOro 3Ha4eHUst ONTUYECKON MITOTHOCTU
@2

BBOZ, LUMppbl «9»; NnoACTpoOMKa N0 MakCUMyMy ONTUYECKOW NIIOTHOCTMU;

BBOJ, 3HAKa «MUHYC», Nepebop eanHuL, N3MepPEHNst KOHLLEHTPaLUKN 1 OpYrnx
KONMYECTBEHHbIX NOKasaTernen rpagyMpoBOYHbIX PaCTBOPOB: MI/MN, MKI/M, Mr, MKT,
pH, EM (eanHunubl myTHOCTHM), ° (rpagycel uBetHocTn), YE n ap.;

B 2
. 1 g 0

BBOJ, 3HaKa «4eCcATUYHasa ToYKa»; HacTponka KoadunumeHTa ycuneHms

é,:j"

@ o
®

BBOZ LUMdpbl «0»; BKIHOYEHNE M OTKMHOYEHNE NOACBETKM MHAMKaTOopa
BbIGOp HOMEpa rpagyMpoBOYHOro rpaduka
BBO/

BBO/, JaHHbIX

OTMEHa OeNCTBUS; BbIXOA M3 TEKYLLIErO pexvMa B NpeablayLlee CoCTossHMe

© @

®
)

BKIMO4YeHNe n oTKn4YeHne nntaHna

2.5.2 doTomeTpuueckas suyemka

®A BbinonHeHa B Buae oTtaenbHoro 6noka, nogkntodaemoro Kk UM ¢ nomolwbio coeanHUTENbHOro
kabens. ®A Boinyckatotca AByx Tunos: ®A-1 n ©HA-2.

®OTOMETPUNYECKAA AYENKA TUMNA ®A-1

doTomeTpuyeckue averkm Tuna PHA-1 UMET CMEHHbIE ONTUYECKNE ANeMeHTbI (KapTpuaxu) n pabortatot
B Oo4HOMNy4eBoM pexume. KioBeTHOe OoTAeneHvne pacnonoXeHo Ha BepxHen naHenu dA. Ha 6okosown
CTEHKE KIOBETHOro OTAEeNeHus uMeeTca MeTannuyeckad npwkuMHas nnactuHa ana  dukcaumm

CTaHOapTHbIX NPAMOYrOfbHbIX KIOBET LUMPUHON 24 MM.

[nga paboTbl C KtOBETAaMM C BHYTPEHHMMU pa3mepammn 10x10 MM NPUMEHSIIOT cneunanbHbIi NepexogHuK
M1, obGecneuvBaloWMi HAOEXHYHO (PUKCAUMIO KIOBET B KIOBETHOM oTaeneHun. [epexogHuk [11
NPUMEHSAIOT TakKe nNpu MpPOBEAEHWM MNOBEPKM AN YCTAHOBKM Mep OMTUYECKOW MIIOTHOCTW.

YcTaHoBMNEHHbIN NepexoaHnK Heobxoanumo 3adnKCMpPoBaThb NPUKMMOM OBYMSI BUHTAMW.
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Ha nepe,u,HeVl naHenun e pacnonoxeHbl rHe3fo U pa3beM AnA NOAKINMHYEeHNA NCTOYHUKOB N3NTyHYeHUA

(kapTpuoxen).
Ha 3agHen naHenn ®4 pacnonoxeH pasbem ansa nogknoveHuns K UM,

BHewHunn Bng potomeTtpudeckom ayerkn tuna ®HA-1 nokasaH Ha pUCYHKE:

VCTOYHUKM M3My4YEeHUSA BbIMOSNHEHbI B BMAE CMEHHbIX 3fIEMEHTOB (KapTpuaken) CcO BCTPOEHHbIMU
cBeToanogaMm ¢ OUKCUPOBAHHOW OfIMHOW BOMHbI M3nydeHuns. Paboune OnvHbl BOSH KapTpuoKemn

COOTBETCTBYIOT Tabnuue n. 2.2.

BHewHm Bna kaptpuoxa:

Ha kapTpumpx HaHeceHa aTuKeTKa C ykasaHuem paboyen AnuHbl BOMHbI M3nydeHus. Ceetoavon
pacnonoXeH BHYTPU BbICTYNawoLen LUINHOAPUYECKON YacTu Kopryca, o KOTOPON HaxoauTcs pasbemM
ana nogkntodeHnsa k ®A. MNpu nogkrnodeHun kapTpuoxa k ®A uunmHapuyeckass 4YacTb Kopryca
KapTpuo)ka BXoOAUT B rHe3do, pacnonoxeHHoe Ha nepegHen naHenu ®A. KapTpumpk BCTaBnsawT A0

ynopa, coemMellad npu 3ToM OTBETHbIE YaCTU pa3bemMa.
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doTomeTpuydeckne auenkn tmna ®H-1 BeinyckaloTca B criegyrownx mogudukaumnax: dA-1, ¢A-1M, dA-
1MT, ®A-1K.

Moandukaumm PA-1M n O®A-1MT oTnuyaloTCca HanuMuMem BCTPOEHHOW MarHUTHOWM MeLlanky Ans
OCYLLEeCTBIEHUS nepeMeLllnBaHnga pacTtBopa, Haxogsduleroca B kioBeTe. CKOpPOCTb nepemelinBaHus

perynupyeTcsi pyKosiTKON NepeMeHHOro pesncTopa, pacnosioxXeHHon Ha 6okoBon cTeHke DA,

KpoMe HanmuMuua BCTPOEHHOM MarHUTHOWM Mewanku, wMoaudpukaumsa dA-1MT  oTnuyaetca
KOHburypauunen KioBETHOrO OTAerieHus, MO3BOMSAWEN YyCTaHaBNUBATh UUMUHOPUYECKUA CTakaH
anametpom 40 mm. Takmm obpasom, pgaHHaa DA umgeanbHO nooxoAuT ANst  MpoOBedeHus

(bOTOMeTpI/ILIeCKOFO TUTPOBAHUA.

®OTOMETPUYECKASA AYENKA TUMNA ®f-2

doTomeTpuydeckne svenkm tmna PA-2 umetot go 20 BCTPOEHHbIX ONTUYECKUX 3r1eMEHTOB (CBETOAMOLOB)

7 p860Tal'OT B MHOromfiy4eBOM pexunme.

KioBeTHoe oTaeneHue, pacnonoXxeHHoe Ha BerHeI7I naHenn oA, umeet Kpyrnoe cedeHune paOnsa

YCTaHOBKM LMNUHAPUYECKUX KioBET (Mpobupok) anametpom 16 mm Bbicoton (90...120) mm.

B HWxHeM 4acTn KIOBETHOrO OTAENeHUs BCTPOEH OMTUYEeCKUM npepbiBaTernb C WHpakKpacHbIM
CBETOANOO0M A9 KOHTPOMS NPaBUITbHOCTU YCTaHOBKM KioBeTbl. Korga KioBeTa BCcTaBrneHa npasuibHbIM
obpasoM, TO ecTb A0 ynopa, cpabaTtbiBaeT onTuyeckuin npepbiBatens. PoTtomeTp nogaeT 3BYKOBON
curHan, a otobpakaeMmoe B BEpPXHEN CTPOKe Aucnnes 3HadeHne padoyen anuHbl BOSHbI (HAanpumep, «
*655») HauynHaeT oTobpaxaTbCsa Ha (POHE YEPHOro NPAMOYrofibHMKA («»).

OcobBeHHOCTLIO MHOronydeBon oToMeTpuyeckorn a4venkn Tuna PHA-2 asnseTcsa 10, YTO CKBO3b
LUUIMHAPUYECKYIO KIOBETY OHOBPEMEHHO NPOXOAAT HECKOMBKO NyYen nog pasHbiMy yrnamu Ha pasHbiX
BbicOoTax. Pernctpupyembii nipnbopomM CyMMapHbIA CUrHam 3Ha4YUTENbHO MEHbLUE 3aBUCUT OT LiapanuH
N Opyrux AedeKkToB NOBEPXHOCTU KIOBEThI, OKa3aBLUMXCS Ha NyTWU OAHOro u3 nydven. B atom coctout
rMaBHOE NPEUMYLLECTBO MHOrOfly4eBOM SA4YEVKM MO CPaBHEHUIO C TPagMUMOHHOW OOHONYy4YeBOW, B
KOTOpPOM OdHAa edWHCTBEHHasd LuapanuMHa Ha MNOBEPXHOCTU KHOBEThbl, pPacnofioKeHHasi Ha ocu

NpoOXoXXAeHUA CBeTa, 3HAYUTEJIbHO UCKaXKaeT pe3ynbTaT U3MepeHu4.

Takum obpasom, MHOrofny4yeBas cxema ss4erikn No3BoNnseT CyLEeCTBEHHO CHU3NUTb YPOBEHb TpeboBaHMI
K BOCNPOM3BOAMMOCTU reOMETPUYECKMX Pa3MepPOB M KavyeCTBY NMOBEPXHOCTU LIMNNHAPUYECKUX KIOBET U

noBbllLaeT TOYHOCTb VI3MepeHVII7I.

Ha 3agHen naHenu ®A-2 pacnonoxeH pasbem aAnsa nogknodeHns kK UM,
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BHewHU BuA potomeTpryeckon auenkm tuna eA-1

doTomeTpuyeckune avenkn Tuna ®A-2 BeinyckaoTcsa B cneayrowmx moamgpukaumnsax®: dA-2-XMnK, eA-2-

P, ®A-2-XMK/P n ®A-2-ArPO, oTnuyalolmnXcsl 3HaYEHNAMU OMNHBI BOJTHbI U3JTyYEHUSI BCTPOEHHbIX
CBETOoaMO40B U HasHa4YeHNeM.

Moaundukauus PA-2-XMNMK npegHasHadeHa ana onpeaeneHnsa XMMndeckoro notpebnenus kucnopoaa
(XIK) no NOCT 31859-2012 «Boga. MeToa onpegeneHus xmMmmyeckoro notpebneHus kucnopogay.
M3mepeHUs BbIMOMHATCA B MHOIOSTy4eBOM pexnme npu anvHe BonHel 430 n 605 HM. Mcnonb3oBaHue

doTOMeETpa C AaHHON AYENKOW ONUCHLIBAETCA B OTAENbHOW MHCTPYKLMK, NpunaraeMon K gaHHon UN3.

Moaundukauus ®A-2-P npeaHasHadeHa ans onpenenenus optodocdaros, nonndgocdartos n gocgopa
obuwero no NHO ® 14.1:2:4.248-07 «KonnyecTBEHHbIN XMMUYECKMI aHanu3 Bod. MeToanka nsmepeHumn
MacCOBbIX KOHUeHTpauun opTtodocdartoB, nonundocdatoB n docdopa obuiero B MNUTHEBBIX,
NPUPOOHBLIX M CTOYHbIX BOAAX (OTOMETPUYECKMM METOAOMY». W3mepeHus BbIMOMHATCA B

MHOrOTy4eBOM pexnumMe npuv arnunHe BosiHbl 880 HM.

Mogudbukaumna DA-2-XMK/P npegHasHadeHa gns onpegenedna XIMK no MOCT 31859-2012 wu
opTochochatoB, nonugocaTtoB u cdocdopa obwero no MNMHO & 14.1:2:4.248-07 WN3mepeHns
BbIMOMHAKTCA B MHOrONy4eBOM pexume npu anuHe BornHbl 430 n 605 Hm (XMK) n 880 Hm
(opTodhocdatel, nonudocdaTbl 1 poccop obLmn).

Mogudbukaumna PA-2-ArPO npegHasHadeHa ANs  onpedeneHust Crneayrowmnx  arpoXMMUYecKmnx

6 [onyckaeTca paclumpeHue cnvicka mogndukaumin otomeTpudeckon suerikm tuna ®A-2. Mo 3akasy moryT 6biTb M3roTOBMEHbI Moaudmkauum ¢
TpebyeMbIMN 3aKasumKy 3HAYEHUSAMU OSIMHbI BOJSIHbI U3MYy4YEeHUSI BCTPOEHHbIX CBETOAMOLOB, BbiOpaHHbIMM M3 nepedHs n. 1.2.2. Ona ogHom
Moaudukauum MoXeT ObITb BbIOpaHo OT 1 40 3 3HAYEHUN.
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nokasarternemn nouye: cogepxaHue kobanbta no NOCT P 50687-94 «[lMouebl. OnpeneneHme NoaBuKHbIX
coeavHeHun kobanbTa no metoay lNenee n PuHbknca B mogndukaumm UMHAO»; copgepxaHue 6opa no
FOCT P 50688-94 «[Mo4Bbl. OnpegeneHne noasumxkHbix coegmHeHnn 6opa no metoany beprepa n Tpyora
B moancdukaumm LUIMHAO» n copepxanne monnbaeHa no FOCT P 50689-94 «[MouBbl. OnpeneneHne
NOABWXHbIX coeauHeHun monubaeHa no metogy [purra B mogudpmkauumn LIMHAO». UMamepeHus
BbIMOMHSATCA B MHOrOMy4eBoM pexxmume npu grnvHe sonHel 400, 525, 605 n 655 HM. YCTaHOBKY 3Ha4YeHUs

AJTMHbI BOJHbI BbINOSTHAETCS B COOTBETCTBUM C Tabnuuen.

YcTaHoBKa 3Ha4YeHNa ANIUHbI BOSMHbI MPY UCNONb30BaHMKM doToMeTpryeckon svenkn ©HA-2-ArPO

3HauyeHue pabouen
BJIVHbI BOJIHbI,

yCTaHaB/1nBaeMoe B

. AvanasoH
. HopmaTuBHbIN doTomeTpe,
OnpepensieMbll NOKa3saTesnb pa6bounx gnvH
AokymeHT (HA) YKOMMN/1IEKTOBAHHOM
BOJIH no HJ, HM .
doTomMeTpUuUeckom
Ayeiikoii PA-2-ArPO,
HM
MopBW>KHbIE coeaUHEHUA Ko6anbTa FOCT P 50687-94
Onpegenenne ¢ HUTPO30-P-conbto n. 6.2 500-540 525
MoaBM>KHbIE coeanHeHUs 6opa’ FOCT P 50688-94
- OnpegeneHne ¢ XMHaNM3apMHoM n.6.2,6.3 590-625 605
- OnpegeneHne ¢ a3oMeTHOM Al n6.4,6.5 400-440 400
MopBW)KHbIE coeguHEHUA monmnbaeHa [OCT P 50689-94
OnpegenexHve ANTUONOBLIM METOLOM. n. 6.3 660-690 655¢

Bo Bcex moandukaumsax dotomeTpuieckon adernkm tuna ®HA-2 gononHUTeNnbHO BCTPOEH CBETOAMOA
525 HM, pacnofnOXEHHbIN B BEPXHEWN YacCTW KIOBETHOMO OTAENEHUS, NPpeAHa3HayYeHHbIn Ansa NnpoBeaeHns
noBepku. [lJaHHbI CBETOOMOA 3HAYNTCS B CNNCKE pabo4mx AnnH BomH kak «525M0B». [Npu npoBeaeHus
NOBEPKM HA BEPXHEN NaHenu yctaHaBnvMBaloT U (OUKCUPYIOT ABYMS BUHTaMK nepexogHuk M2 ana mep
OMTUYECKON NNTIOTHOCTM KBAAPAaTHOIO CEYEHUs, BXOOSLLNA B KOMIMJIEKT MOCTaBKU.

7 B 3aBMCMMOCTV OT MPUMEHSIEMOro B nabopatopun 3akasyvka mMeTogda (C XMHanM3apuMHOM MM C a3oMEeTMHOM Aw) B DOTOMETPUYECKYHO AYENKY
BCTpauBaloT CBETOANOAbI C paboyert ANNHON BOSHBI n3nydeHust 605 HM nnm 400 HM.

8 3HayeHne paboyei AMHbLI BOMHbI 655 HM C YH4ETOM LUMPUHBI Ha MOMYBLICOTE MUKA CMEKTPa UCMyCcKaHus +15 HM COOTBETCTBYET AnanasoHy paboumx
OnVH BOrH (660-690) HM Mo HOPMaTUBHOMY [OKYMEHTY
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2.6

YcTaHoBKa nepexogHuka N2 n mepbl oNTUYECKOI NJIOTHOCTN:

[onyckaeTcs paclumpeHve crnvcka TUnoB M Moauduvkaunin (poTOMETPUYECKON SYENKM B pamMKax
TpeboBaHu Onucanmna tTuna CW. Onucanme un akcnnyatauusa gotomeTpoB ¢ OA gpyrux Tunos u
mMoandUKaLmMn NpoBOANTCH B OTAENBbHbIX MHCTPYKUMSAX UK PYKOBOACTBaX, NpunaraemMblix K gaHHon U3.

MapkupoBka n nnoméupoBaHmne
MapkupoBka cpoTomeTpa cooTBeTcTBYEeT TpebosaHusam FOCT 26828.

Ha nuueson naHenn WM HaHeceHbl HagnucK, ykasbiatowme tun cpeactsa nsmepeHus «POTOMETP
OKCIEPT-003» u HanmeHoBaHue (nnu norotun) npeanpuatusa-unsrotosutens «AKOHUKC-OKCIMEPT».

3aBoackon Homep boToMeTpa MO CUCTEME Hymepauuu npeanpuaTUsi-u3roToBUTENS, Mecsl W rog
BbIMycKa ykasaHbl Ha 3TUKETKE, PacrofnoXXeHHON Ha HWkHen naHenu UM n ®4A.

3Hak 0 BHeceHuM B [OCygapCTBEHHbI pPeecTp CpPeAcTB M3MEpEeHWn HaHeceH Ha PykoBoacCTBO MO
aKcnayataumm n Ha HkHen naHenun UM n O©4A.

UM n A dbotomMeTpoB NAOMOMPYOTCA CneunanbHON HaKMenkon Ha LUBE MeXOy BEPXHEN N HUXHEN
naHensaMmu kopnyca.
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2.7

TpaHcnopTHas MapkupoBka HaHocutcs cornacHo FOCT 14192.

YnakoBKa

Komnnekr d)OTOMeTpOB YKnagblBaeTCA B KAPTOHHYO UM NONTMMEPHYH0 Tapy COrnacHo KOHCprKTOpCKOVI

AOOKyMeHTauunn.

YnakoBka obecne4ymBaeT 3awmTy oT BO3OENCTBUS MEXAHUYECKNX U KNUMaTUYECKMX (baKTOPOB BO BpeMA

TPpaHCNOPTUPOBAHUA N XPaHEHNA.

CocTtaBHble 4acTtn (*)OTOMeTpa, NnpuUHaANeXxHoCTn n [OOKyMeHTauud nomMmewarTcA B MNakeTbl U3
NOSIN3TUNEHOBOW MNIIEHKU U pasMellaroTCAa B ynakoBke C UCMOJIb3OBaHMEM chneunaribHbIX NpoKnaaok,

UCKINMo4Yawnwmnx nepemMeLlleHmne cogepxmmoro.
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3.1

3.2

3.21

NCNoJib3OBAHUE NO HASHAYEHUIO
JKcnlyaTauMOHHbIE OrpaHnyeHus

Mocne TpaHCNOPTUPOBaHMS B YCMOBUSX OTpULATENbHbIX TemnepaTtyp OTOMeTpbl B TPaHCMNOPTHOM

ynakoBke HeO6XOD,I/1MO BblAepXaTb B HOPpMalibHbIX YCITOBUAX HE MEHEE 24 y.

Ina obecneyeHnsi pabGoTOCNOCOGHOCTU (POTOMETPOB W NpedynpexaeHns MX Bbixoga W3 CTPost
HeobxoaMmo cobnogatb Mepbl 6e30MacHOCTU, U3NOXEHHbIE B HACTOSILLIEM PYKOBOACTBE, M cobnoaaTth

paboune ycrnoBusi NPUMeHeEHUs:

TemMnepatypa okpyxatoLlero Bosagyxa, °C 5...40
OTHocuTenbHasa BNaXxHOCTb Bo3ayxa, % 20...75
ATmocepHoe aasnenue, klla / (Mm pT. CT.) 84...106,7 / (630...800)

B6nu13n dooTomeTpa He AOMKHBI HAXOAUTLCS MOLLHbIE UCTOYHMKM CBETa U HarpeBaTerbHble YCTPOWCTBA.

He nonyckaeTtcst nonagaHve npsiMbIX CONTHEYHbIX NyYen.

Mpw ycTaHOBKe KIOBET B KIOBETHOE OTAENeHne He JonyckaeTcsl kacaHne paboyumx noBepxHOCTen (Huxe
YPOBHSI XUAKOCTM). Hannume 3arpsisHEHUI UNK Kanenb >XUAKOCTM Ha paboymx NMOBEPXHOCTSX KIOBETHI

NPUBOAUT K NOMYYEHUIO HEBEPHbLIX PE3yNbTaToB U3MEPEHWIA.

He AOonyCcKaeTCA HaKNOHATb 3anoJfiHEHHble XWOKOCTbIO KHBETbl MNPU MX YCTAaHOBKE B KHOBETHOE

oTAeneHue, T.K. 3TO MOXET NPUBECTU K NMONaaaHmio Xuakocti B @A n BbIxoay ee 13 CTposi.
MoaroTroBka $poTOMETPOB K MCMOJ/Ib30BAHUIO
Mepbl 6e30nacHOCTU

K pabote Ha choTomeTpax [onyckalTcs nuua, Npollealne WMHCTPYKTaX Mo npaBuriaM TEXHWUKU

©e3onacHoOCTM N 03HaKOMIEHHble ¢ HacTosLen N3.

Npu paboTe c hoTomeTpamu 3anpeLiaeTcs:

HapyLuaTb pabouyne ycrioBusi NPUMEHeHNs;

JonyckaTtb nonagaHue Bnarn Ha NoBepxHoOCTb 1 BHYTpb UM n ®4;

noagepraTtb pOTOMETpbI yaapam;

camocTosiTeNnbHO pasdupatb GOTOMETPLI.

Mpu paboTe ¢ cpoTomeTpamn HeobXoaMMO BbINONHATL ObLMe npaBuna paboTbl C INEKTPUYECKUMU
yctraHoBkamn o 1000 B un TpeboBaHus, npeaycMoTpeHHble « OCHOBHbIMM MpaBuinamm GesonacHomn

paboTbl B XuMmnyeckon nadoparopum», M.: Xumus, 1979-205 c.
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3.2.2 PacnakoBKa u yCTaHOBKa

3.23

M3BneknuTe coctaBHbIE YacTun d.)OTOMeTpa, NPpUHaANeXHoCTn N JOKyMEeHTaUuno U3 YyNakoBKU. I'IpV| 3TOM

cnenyeT NPOBEPUTD:

e Hann4ymne Bcex npefyCMOTpeHHbIX B KOMMIEKTE NOCTaBKN COCTaBHbIX yacten u HpMHaﬂﬂe)i(HOCTeVI

doTomeTpa;
e Hanu4yme 3TUKETKM Ha HWkHen naHenn UM n ®A ¢ ykasaHnem 3aBOLCKOro HOMepa v AaTbl BbiNycKa;

e Hanuume B BymaxxHOM 3k3emnnsipe « PykoBoACTBO No aKcnnyaTauum 1 Metoauka noBepkm»® sanucen
B M. 7 O NPMEMKE U NepBUYHOI NoBepke (ecnv HeOBXoaMMOCTb ee NpoBeaeHus Obina cornacoeaHa
npu oBCyXOeHUN KOMMIeKTa nocTtaBku) dboToMeTpa: 3aBOACKOrO HOMepa, AaTbl Bbinycka, neyartu

npeanpuaTna-n3rotoBuTeNd, Nnoanncun npeacrtaBuTenA OTK, noanucu n knenma noBeputenA.

OcmoTpute hoTOMETP M NPUHAANEKHOCTU Ha OTCYTCTBUE noBpexaeHuin. O6patute ocoboe BHUMaHWe

Ha UeJIOCTHOCTb npunaraembiX d)OTOMeTpVI‘-IeCKVIX KIOBET.

rlpl/l 06Hapy>|<eHV|v| HEKOMMJIEKTHOCTH, nospe>|<,1:|,eH|/||7| nnn apyrux HegoctaTtkoB HeO6XOLI,I/IMO COCTaBUTb

COOTBGTCTByIOU.l,I/IVI aKT U HanpaBuUTb €ro opraHn3aunn-nocTaBLLUNKY (bOTOMeTpa.

3arpﬂ3HeHMﬂ (KaI'IJ'IVI, NbiNnb, cnegbl I'IaJ'IbLl,eB) C paGquX I'IOBerHOCTeIZ KOBeT nepen yCTaHOBKOIZ B

KIOBETHOE oTAeneHne yaanntb CNMpToM UIn CI'II/IpTO-Sd)I/IpHOIZ CMeECbHHO.
an/IFOTOBbTe H606XO,D,VIMbIe 014 BbINMONTHEHUA I/13MepeHI/II7I pPacTBOpbLI.

CoeanHuTe cocTaBHble 4YacTu oTomeTpa cornacHo n. 2.4.4. YctaHoBute (GOTOMETP Ha POBHOM
NOBEPXHOCTU C Y4ETOM TOro, YTobbl Ha DA He Nagany NpPsMble COMNHEYHbIE Sy4M U He pacnonaranuch B
HenocpeacTBeHHONW OnM30CTM MOLLHbIE OCBETUTENbHbLIE MPUOOPbLI, UCTOYHUKW Tenna U CUMNbHOro

ANEKTPOMAarHUMTHOro n3ny4yeHus.

BksitoueHmne n BbiK/loOYeHe poToMeTpa

Bkntounte hotoMeTp HaxkaTuem n yaepxxaHnem B TedeHumn 2 cekyHa kHonkn «BKJT» go cpabatbiBaHus
KOPOTKOro 3BYKOBOrO CUrHana u nosiBrieHnsa Ha gucnsiee cooblueHnss ¢ HauMeHoBaHWEM U NIOroTUNOM
duMpMbI-u3rotToBUTENSA («OKOHMKC-OKCNEPT»), HanmeHoBaHueM npubopa («3Akcnept-003») n wncpom

Bepcuun nporpammHoro obecneveHus (Hanpumep, «100EV10.47-15.05.2018»):

ul 9 KO H WMWK C
9 KCcnepT
9KCMNEPT-003

100EV10.47-15.05.2018

9 B 4aHHOM UHCTPYKLMM MO 3KCNIyaTauuy 3TOT NyHKT OTCYTCTBYET.
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MpumepHo 4epe3 3...5 cekyHa Ha pagucnnee oTobpasuTcs MHMOpMauMss O CTemneHn 3apsiga

AKKyMyndATopa:

AKKYMYNATOP :

99:-

MpumepHo Yepes 3...5 cekyHa Npubop nepenaeT B Ha4anbHOe COCTOSHUE.

Mpn ncnonb3oBaHuK poTomeTpudeckon syenkn Tuna ®HA-1 ¢ NoKMIOYEHHbIM KapTpumxkem nnm ®HA-2,
Ha aucnnee OypeT otobpaxaTbcs Hagnucb «dotomeTp «3AkcnepT-003», cMMBON cTeneHu 3apsga

aKKymynsitopa 1 3Ha4eHne paboyent AnvHbl BOMNHbI (HanpumMep, «*605»):

;f *605
PoTomeTp

AkcnepT-003

Ecnn npn ncnonb3oBaHum dooToMeTpryeckon suerku Tuna ®A-1 kapTpuok He NOOKITHOYEH, Ha gucnree

He OygeT oTtobpaxaTbCs 3Ha4YeHMe paboyen anunHbl BoOSHbI. [logkrtounTte TpebyemMbli KapTpuax.
doToMETp roToB K paboTe.
DOTOMETP MOXKHO BbIKNIOYNTE B NIIOO0M MOMEHT BpeMeHU ero paboThl HaxkaTueM KHOMKN «OTKJT».

3.3 Wcnonb3oBaHue ¢poTOMETPOB

3.3.1 M3mepeHUe oNTNYECKOW NOTHOCTU N KO3dPULMEHTA NPONyCcKaHUA

Mopspaok pAelcTBMIA NpyU M3MEPEeHUU ONTUYECKOW M/IOTHOCTU U Ko3dpdpuumeHTa
nponycKaHus:

e YCTaHOBMUTb AJIMHY BOJSHbI U3NyYEHUS;
e BblOpaTb KIOBETY;

e BbIMNOMHUTL U3MEPEHNE XONOCTOM NPOObI (C YCTAHOBKOW 3HAYEHUSI ONTUYECKOWN NIIOTHOCTU PaBHbLIM

HYII0 1 3HaYeHns koadrumeHTa nponyckaHusa pasHbeiM 100 %);

e N3MEPUTb OMTUYECKYID MMOTHOCTb W  KO3(MULMEHT NPOMNycKaHWs aHanusvMpyemon cpeabl

OTHOCUTENBHO XONOCTON NPOGLI.
YcTaHOBKA AJ1MHbI BOJIHbI

e YcTaHOBKa A/NNHbI BOJIHbI npum ncnosib3oBaHn ¢0TOMETpI/I‘-IECKOI7I ayenkm Tuna eA-1
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BbibeprTe UCTOYHUK U3NyYeHns (kapTpuax) ¢ TpebyeMow ANMHON BOMHbI U3NyYeHUs (Hanpumep,

KapTpuox wndp «430»).

Moagkniounte kKapTpumk Kk OA-1. MNpu npaBuUnbHOM MNOAKMOYEHUMM OTOMETP aBTOMaTUYECKM
pacnos3HaeT Wndp NOAKMHYEHHOro KapTpuaxKa n otobpasuT ero B BepxHen ctpoke aucnnes. Cnpasa

OT CUMBOMa akKymynsaTopa otobpasutcs cumon «f»:

&of *430
doTomeTp

AkcnepT-003

e YCTaHOBKa AJIMHbI BOJIHbI MPU UCMOJIb30BaHNN $pOTOMETPUUECKOW aueiikmn Tuna e-2"

KHonkamu « €4» u «»» Bblbepnte Tpebyemoe 3HavyeHne paboden ONUHbI BOSHbI U3 MMELLMXCS B
OaHHon mogudbukauumn dootomeTpuyeckon suenkn tuna ®A-2. B moandmkaumm ®A-2-XIMNK goctynHbl
cnegywowme paboune AnuHbl BomHbl (B HM): 430, 605 1 525MOB (ana npoBegeHust NOBEPKN); B
moandukaumm ®A-2-P — 880 n 525MN0OB; B mogndukauumn OA-2-XIMK/P — 430, 605, 880 1 525IMN0OB; B
moandukaumm ®A-2-ArPO — 605, 525, 655(u/unmn 430) n 525INMOB.

Bbi6op KioBeTbl''

Mpun ncnonb3oBaHum poTomeTpudeckon suenkn tuna ®H-1 pekomeHayetca noabupaTthb KIOBETbI C TaKOW
ANUHOM OMTMYECKOro MyTW, YTOOblI M3MEpPEHHble 3HayeHUs ONMTUYECKOW MNOTHOCTU HaxXOAWMMWCb B
AnanasoHe ot 0.3 go 0.6 b nnn kak MoXHO Bnnxe K 3TOMy AnanasoHny.

MNpn wucnonb3oBaHUM OTOMETPUYECKON S4Yenkn Tuna DPA-2 NPUMEHADT TOMbKO OOWMH  TUM

LUUNNHOPUYECKUX KIOBET C BHELWHUM agnameTpom 16 mm u Beicoton (90...120) mm
N3mepeHmne XxonocToil Npo6bl

lMomecTnTe KIOBETY C Xorocton npobon (Hanpumep, C OUCTUINMPOBAHHOW BOAOW) B KIOBETHOE
otaeneHue ®A, npwxknmas ee K CTeHke POTONPUEMHMKA, N HAXKMUTE KHOMKY «6».

B BepxHen cTpoke OTOOPa3ATCs CMMBON aKKyMynsiTopa, XapakTepusylowuin CTeneHb ero paspsja,
LUMp YCTAHOBNEHHOW ANWHbI BOMHbI (Hanpumep, «*430») 1 nokasaHue TariMepa (BpeMmsi, npolleallee

C Havana namepeHus). [lanee cneayoT CTPOKM C NOKa3aHUSAMU 3HAYEHUIN ONTUYECKOW NITOTHOCTU (A)

10 Mexay ycTaHOBKOW ANMUHBI BOMHbI M HAYANOM M3MepeHUi pekomeHayeTcs BbbkaaTe 30 MUHYT A1si NporpeBsa n3mepuTensHOM cuctemsl. JonyckaeTcst
npucTynatb K uaMepeHusM 6Ge3 mporpeBa MpU YCMOBUM, YTO MPOMEXYTOK BPEMEHW MeXxZy 3aHyrneHuem hoToMeTpa Mo XonocToi npobe v

U3MepeHeM aHanuampyemMoi npobbl He ByaeT npeBbilwaTh 1 MUHYTY.

1 N3mepeHst XorocTomn Npobbl U aHanMaMpyemoii Mpobbl HEOBXOAMMO BbIMOMHATL C UCTONb30BaHUEM KIOBET C OJIHOM U TOW e ASIMHON ONTUYECKOro
nyTu.
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koadpbcpumumeHTa nponyckanus (T)*.

Haxmute kHonky «®1». [Npn atom A n T npumyT 3HaveHnsa 0.000 n 100%, cooTBETCTBEHHO:

i f *430 00:05

A=0.000
T=100.00 %

N3mepeHne aHannsnpyemoii cpeapbl

M3BneknTe KOBETY C XOJflocTorM npobon K3 KBETHOro oTtaeneHus. [lomectute kioBeTy C
aHanuanpyembiM pacTBOPOM Wi UCNbITYEMbIV TBEPAbIN 06pa3ey B KloBeTHOe oTaeneHue. [Npu aTom Ha
aucnnee oTobpassTCcs  3HAYEHWs ONTUYECKOW MNIOTHOCTM U KoadpmumeHTa nponycKaHus

aHanu3npyemon cpefbl, U3MepeHHbIe OTHOCMTENBHO XONOCTOM NpPobbl, Hanpumep.

i f *430 00:05

A=0.055
T=288.01%

Mocne Toro, kak cTabunManpyeTcst 3Ha4YeHue ONTUYECKON NNOTHOCTU (CKOPOCTb M3MeHeHUs1 He Bonee

40,002 A 3a 10 cekyHA), Npou3BeanTe CYUNTbIBAHME Pe3ynbTaToB U3MEPEHMS.
[Mocne okoHYaHUA N3MepeHnn HaxmmnTe KHornky «OTM».

3.3.2 M3mepeHue onTUYECKOU MNJIOTHOCTU U onpeesieHUe KOHLeHTpaLumu BelecTea

nOpHAOK AEVICTBMﬁ npn wmn3mMmepeHun ONTUYECKO MJIOTHOCTN M onpegeneHnn

KOHLeHTpauuu BeLlecTBa: "
e YCTaHOBWTb ANMHY BOMHbI U3MYYEeHUS;
e BblOpaTb KIOBETY;

e BbINOMHUTL FPagyMpPoOBKY (C NpeaBapuTenbHbIM M3MEPEHMEM XONOCTOM Npobbl) U onpeaenvTb

NNHENHOCTb rpagynpoBOYHOro rpaduka;

2 Ecrn TpebyeTcs M3MeHUTb pabouyyld ANWHY BOSHbI, HE BO3BpaLLasiCb B HayanbHOE COCTOSHWE 3aMeHuTe KapTpumk (MpyM MCMNonb30BaHWU
doTomeTpuyeckon suenkun Trna ®A-1) nnu Beibepute Tpebyemoe 3HaueHUe KHonkamu « €» 1 «P» (NpyU MCMoNb30BaHUN POTOMETPUYECKON SYENKN
Tuna dA-2).

13 Ecnu naMepeHwvie aHanu3npyemori cpeabl He crieflyeT 3a rpafyMpOoBKOM HEMOCPEACTBEHHO, TO B AanbHENLLEM Nepes U3MepeHUsiM1 aHanuanpyemon
cpeqbl cneayeT NOBTOPHO BbIMOSHATL M3MEPEHWE XOMOCTON NPoBGbl C YCTAHOBKOM 3HAYEHWUs! ONTUYECKON MIIOTHOCTU PaBHBLIM HYTIHO.
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® U3MEPUTb ONTUYECKYIO NIIOTHOCTb M ONpeaennTb KOHUEHTpauuio BellecTsa.
YcTtaHOBKa AJ/IHbI BOJTHbI
YCTaHOBKY ASIMHbI BOSHbI BLINOSTHAKT aHanormyHo n. 3.3.1 «YCTaHOBKY OJIMHbI BOSHbI».

Bbi6op KloBeTbI

KioBeTbl BbiGUpatoT aHanormyHo n. 3.3.1 «BbiGop kioBeTbi» ™
FpaayvpoBKa

B namatu npubopa moryT xpaHuTtbcs Ao 20 rpagyMpOBOYHbIX rpadunkoB, cogepxawmx o 15 Toyek
rpagympoBkn Kaxabin. [loa rpagympoBOYHLIM rpadPukoM MOHUMAETCA 3aBUCMMOCTb OMNTUYECKOM
NMNOTHOCTU OT KONMUYECTBEHHOrO nokasarens rpagynpoBOYHbIX PaCTBOPOB: KOHUEHTpauum (B eanHuLax
«MI/N», «MKr/n»), Maccbl onpegensemMoro KOMMoHeHTa (B eAuHMuax «Mr», «MKr»), MYTHOCTM (B
evHuuax MmyTHocTn « EM»), uBeTHOCTM (B rpagycax LBETHOCTU «°») U APYrnx nokasarerien (B yCnoBHbIX
eguHunuax «YE»). Ons ypobctBa ganee ans obo3HayYeHUs1 KONMUYECTBEHHOro nokasaTtens Oyaer

ncnonib3oBaTbCA TEPMUH «KKOHLUEHTPALNAY.
HyMepaLl,Vlﬂ rpagynpoBOYHbIX rpachKOB nveeT CJ'Iep,yEOLLI,I/IPI BUA:
NAxxx,

rae A — nopsigkoBbi Ne rpagyunpoBoyHoro rpaduka (ot 1 go 20),
XXX — 3Ha4yeHne ANUHbI BOMHbI, NPU KOTOPOW BbINOSHEHA rpagynpoBKa.

Hanpumep, 3anmcb N3s2s ykasbiBaeT Ha rpagyvpoBOYHbIN rpadomk Ne 3, noCTPOEeHHbI NPy ANIMHE BOSHbI

525 HM. He3anonHeHHble rpagyvpoBKU UMET MHAEKC «XXX».

rpaﬂyMDOBKM BbINOJIHAKOT HEenocpeacTBeHHO nepen aHarn3om npo6 3a UCKNK4YeHneM crny4daeB, Korga

nepunoanyHOCTb rpagynpoBOK yKa3daHa B COOTBETCTBYHOLLUMX METOAMNKAX BbIMONMTHEHUA I/I3MepeHI/IIZ.

[na naMepeHuii oNTUYECKON MIOTHOCTM U KOHLIEHTpaLMK BellleCcTBa Ha OCHOBE paHee BbINOSIHEHHOW
rpagyvpoBku nepenaute K n. «MamepeHve onTuYeckon MNMOTHOCTU W onpenerieHne KOHLeHTpaumm

BellecTBa» cTp. 33.
Mopsaaok AeiACTBUIA NPU BbINOTHEHUN HOBOW rpafynpPOBKU CrieayoLLmii;

a) BkrnoyeHue pexxmma rpagyupoBkm

Haxmute kHonky «KJ1B». Mpnbop nepengeT B pexum rpagympoBKu:

1 M3amepeHusi xonocton npodbl, aHanManpyemom Npobbl 1 rpagynpoBOYHbIX PACTBOPOB HEOOXOAMMO BhIMNOSHATL C UCMOSIb30BAHNEM KIOBET C OOHOW 1
TOW XXe OJIMHON ONTUYECKOTO NyTU.
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* 525

N1 xxx

0.0000 mr/n
0.000 A n1/2

B BepxHen cTpoke ykasaHa paboyas grnvHa BOSHbI, BO BTOPOW cTpoke — Ne rpagympoBoYHOro rpaduka,

B ABYX HWXXHUX CTPOKaX — KOOPAMHATLI rpagynpOBOYHON TOYKM (3HAYEHUSA KOHLEHTPaLUMM N ONTUYECKOM
MMNOTHOCTK, BbIPAXEHHOM B eaumHuuax «A» unm «b» B 3aBMCMMOCTM OT BepcuMM MNpPOrpamMmMHOro
obecneyeHuns poTomeTpa). B npaBoM HMKHEM YrMy yKkasaH HOMEp TEKyLlen rpagynpoBOYHON TOYKU U

obLee YACNOo ToYek rpadyMpoOBKM, pasaeneHHble ApoGHoN YepToin.t®

0) Bbibop HOMepa rpagynpoBOYHOro rpadmka

C NOMOLBLI0 KHOMOK «=>» U «<=» MPUCBONTE HOMep rpagympoBoyHoro rpacuka (o1 N1 go N20),
BblOpaB HE3aMNOSTHEHHYO TPagyuPOBKY C MHOEKCOM «XXX». BO3MOXEH BapuaHT BbINONHEHUS HOBOW
rpagympoBkn nosepx umetrowlencd. Npu 9TOM AaHHble paHee BbINOSIHEHHOW rpagyvMpoBKM OyayT

3aMeHATbCA HOBbIMU AAaHHBbIMU NO Mepe X BBOAA B NMaMATb npm6opa.

B) BbIOOp konMyecTBa TOUEK TpagynpoBKM

YcTaHoBUTE KONMMYECTBO TOYEK rpagyvpoBKW, paBHOE YMCIY rpadyMpOBOYHbIX pacTBOpoB. [ns atoro
HaxxmuTe kHonky «N». B nossuslemcsa okHe «4UNCTO KAJIUBP» kHonkamu «» » 1 « 4» Bblibepute
HY>XKHO€ YMUCIO (Hanpumep «7») 1 HaxXMuTe KHomky «BBO/». YCcTaHOBMNEHHOE YMCIO TOYEK rpaayMpoBKU

0TOOPa3nTCs B NMPaBOM HWDKHEM Yy 3KpaHa nocrie ApobHON YepTbl:

* 525

N1 XXX

0.0000 mr/n
0.000 A n1/7

r) Boibop eanHuL M3MEepeHNsa KOHLEHTPaLmm

B 3aBncMMoCTM OT TOro, B KakMx euHuLax BblpaXeHO coaepxaHuwe onpenensemoro rnokasaTens B
ncnbliTryemoMm obpasue 1 rpagyumpoBOYHbIX pacTBopax, yCcTaHoBUTe Tpebyemble eAuHULbI U3MEepPEeHUs
KOHLeHTpaunn rpagympoBOYHbIX paCTBOPOB MyTEM MHOMOKPaTHOro HaxaTus KHomnkn «COJTb». [Npu aTom
B TPETbeW CTPOKe crpasa OT yncrna 6yayT nocnefoBaTenbHO 0TOBpaXaTbCs eQUHULLBI «MI/TT», «MKI/T»,
«Mry», «MKr», «EM» (eguHunubl MyTHOCTK), «°» (rpagychbl), «YE» (ycnoBHble eanHuubl), «Mr/Kr», «Mmr/r»,

«%», «pH», «mrO/n» n 1.4.

%o YMOIYaHuio, Ans rpafyMpoBOYHON TOYKM N1 M3HaYanbHO yCTaHOBIEHbI 3HaYeHNs koHueHTpaumm «0.000 mr/n» n ontuyeckor nrnotHoctu «0.000
A».
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,EI,) BBoA 3HaYEHUS KOHLIEHTPALMK NEPBOro rpadypoBOYHOIr0 pacTeopa

KHonkamm « » » 1 « <4 » BbiGepuTe NepByo TOUKY rpagympoBku n1. Haxmute kHonky «HCJ» ons Beoga

3Ha4YeHUsi KOHLIEHTPaLMM NepBoro rpagyMpoBoOYHOro pacteopa. Ha aucnnee oto6pasnTcsi coobLLEHNE:

BBeaute uncno

Habepute Ha knaBuaType 4MUCIO, COOTBETCTBYIOLLEE KOHLEHTpauuu nepBoro rpagympoBOYHOroO
pacTBopa U Haxmute kHonky «BBO/[» (kak npaBuno, KOHLUEHTpauus onpenenseMoro KOMnoHeHTa B
nepBOM pacTBOpe paBHa Hyrto). [Ina coxpaHeHus BBeAEHHOro 3HayYeHusa Haxmute «BBOO» ewe pas.

BBeneHHoe 3HaveHne oTobpasnTcs B TPETLEN CTPOKE.

€) MIamepeHmne xonocTor npoobbl

MomecTnTe KOBETY C Xonoctonm npobon B KioBeTHOe oTgerneHve A, npmwxkmmas ee K CTeHKe
doTonpmeMHuka, n Haxmmute kHonky «M3M». B BepxHeln cTpoke 0ToGpa3nTca nokasaHue TanmMepa, a B
HWXKHEN — 3HayeHWe ONTMYECKOW NMOTHOCTU. HaxmuTte kHomky «®P1» ana obHyneHus nokasaHus

onTu4yeckor NNoTHOCTU. YboeauTech, YTO NokasaHmne onTu4eckom ninoTHocTu coctasnsaeT «0,000 Ax».

Mf KN * 525 00:05

N1 xxx

0.0000 mr/n
0.000 A n1/7

O6paTnTe BHUMaHuUe

e B kauyecmee xonocmol npobbl Moxem Ucrofib3osambcsi ducmusnuposaHHas 8oda usnu Hysnegou pacmeop
(OucmunnuposaHHasi 800a, codepxkawiasi ece rnpedyCMompeHHbie MemoOUKOU pea2eHmbi ¢ KOHUeHmpauuel
onpedesiseMo20 KOMIOHeHmMa pasHol Hymo). Takum obpa3om, e rocredHem criydae, xornocmol npobod

sens5emcsi nepebil 2padyupoB8oYHbIL pacmeop.

e [loseneHue Ha ducrinee cumeosios «!l» 8 npasom HuXHeM yary Oucrisiess 03HadYaem, 4mo HeobxoOumo

8bIMOMHUMb HACMPOUKY UHMEeHCUBHOCMU U3/Ty4YeHus1 ceemoduoda.
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Mf KNB * 525 00:05

N1 XXX

0.0000 mr/in  !!
0.000 A n1/7

[nsa ebinonHeHuss HacmpoUKU UHMEHCUBHOCMU, He U38/ieKasi Koeemy C pacmeopoM, ¢homomempuposaHue
KOMmMopoeo rpueesio K nosiefieHuto cumeornos «!l», Haxmume kHorky «TK». [loOmeepOume coenacue Ha Ha4yaso
asmomamu4ecKol HacmpoUKU HaxkxamueMm KHorku «BBO/]», eso0om naposisi «314» u noemopHbIM HaxXamuem
KkHorKku «BBO/». [Nodoxoume, rnoka rnpubop ebIrnosiHUM Hacmpouky, 4mo 6ydem conpogox0ambCsi 10si8/1eHUEM
Ha Oucrninee KoMOUHauuu MeHsrwUxes uugppobykeeHHbIx cumeornos. [locne eo3gpama u30bpaxeHus 8
repeoHayasibHoe cocmosiHue ybedumech 8 UC4Ye3HO8eHUU cuMeosios «!!» u Haxmume kHornky «@1». Hacmpolika

UHMeHcusHoCMmu 3asepuieHa.

)K) N3mepeHne onTn4ecKkom NIOTHOCTM NEPBOro rpagyMpoBOYHOrO pacTBopa

B cnyyae ecnu nepebii r(pagyMpOBOYHbBIA PacTBOP NMPUMEHSANCHA B KQ4YE€CTBE XONI0CToM npobbl, nocrne
HakaTusi KHOMKM «®P1» 1 yCTaHOBKM HYNEBOro 3HAYE€HUS ONTUYECKOW MIIOTHOCTU HAXMUTE KHOMKY
«BBOA» 2 pasa. lNpn atom 3HauyeHne «0.000 A» coxpaHuTcsa B namaTm npubopa kak pesynbtaT
N3MEPEHNA OMTUYECKOW MNIIOTHOCTU NEPBOrO rpagyMpoBOYHOro pactesopa. B o6o3HayeHun Homepa

rpagyMpoBOYHOro rpadhuka BMeCTo uHaekca «XXX» NponuiLLeTcs 3HavyeHne AnvHbl BOSHbI:

* 525

N1525

0.0000 mr/n
0.000 A n1/7

B cnyyae ecnu nepsbii rpagynpoOBOYHBIN PacTBOp M xonoctad npoba He coBnagaloT, He npepbiBas

N3MEPEHNS, N3BIEKNTE KIOBETY C XONOCTON NPOGON 1 YCTAaHOBUTE KIOBETY C NEPBLIM rpagynpOBOYHbIM
pactBopoM [locne Toro, kak 3Ha4yeHne YCTaHOBUTCSI (CKOPOCTb M3MEHEHMS ONTUYECKOW MITOTHOCTM He
6onee +0,002 A 3a 10 cekyHa), HaxxmuTe KHonKy «BBO/A» 2 pasa. IamepeHHoe 3Ha4YeHne onTu4eckon
NNOTHOCTM MNEPBOro rpagyMpOBOYHOrO pacTBOpa COXpPaHWUTCS B namaTu npubopa. lMpu atom B
0603HavYeHnn Homepa rpagyvMpoBOYHOrO rpadmka BMECTO uHAekca «XXX» nponuuweTca 3HadeHue
ATNWHBI BOSMHBI.*°

16

3HauyeHuve 0.025 A npuBegeHo ansi npumepa
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* 528

N1525

0.0000 mr/n
0.025 A n1/7

MNocne N3MEPEHNA U3BIIEKUTE KIOBETY, I'IpOMOVITG LI,I/ICTI/IJ'IJ'II/IpOBaHHOVI BOOOW, U BHECUTE B Hee BTOpOVI

rpagyvpoBOYHbIN PacTBoOp.

3) BBoa 3HaYyeHUS KOHLEHTpaUUM N N3MEPEHUE ONTUYECKOW MIOTHOCTU BTOPOro rpagympoBOYHOrO

pacrteopa

Mepengnte KO BTOPOW TOYKEe rpagyMpoBKW. [Ang 3TOr0 KHOMKOWM « P » BblbepuTe BTOPYK TOYKY

rpagyvpoBku n2.’

HaxmunTe kHonky «HUCTI» ons BBOAA 3HAYEHMS1 KOHLEHTpaUuM BTOPOro rpadyvpoBOYHOrO pacTeopa.

Ha gucnnee OTO6pa3VITCﬂ coobLeHue:

BBeauTte yncno

Habepute Ha knaBmaTtype 4MCNO, COOTBETCTBYIOLLEE KOHLEHTpauMm BTOPOro rpagyMpoBOYHOrO
pacTBopa v Haxmute kHonky «BBOA». [1ns coxpaHeHWs BBEAEHHOro 3Ha4yeHusa HaxmuTe «BBOA» ewe

pa3. BBegeHHoe 3HaveHne oToOpasnTcs B TPETLEN CTPOKE.

YcTaHoBUTE KIOBETY CO BTOPLIM rpagyMpOBOYHbLIM PacTBOPOM U HaxkmuTe kHonky «M3M». Mocne Toro,

Kak 3HayeHue YCTaHOBMUTCS (CKOPOCTb M3MEHEHWs ONTMYECKOW NNOTHOCTM He Bonee +0,002 A 3a 10
CeKkyHf), Haxxmute kHorky «BBO/Z» 2 pasa. VIamepeHHOe 3HayeHne OnTUYEeCKOW MIMOTHOCTU BTOPOro

rpagyMpoBOYHOrO pacTBOpa COXpaHUTCS B NamaTh npubopa.'®

* 525

N1525

0.1000 mr/n
0.050 A n2/7

lMocne namepeHns n3BrnekuTe KIoBETY, MPOMONTE AUCTUNNIMPOBAHHON BOL4OW, U BHECUTE B HEE TPEeTUn

rpagyvpoBOYHbINA pacTBOp, NpeaBapuTeribHO OMOOCHYB UM KIOBETY.

17 Mo ymonuaHwio, AN rpagyvpoBOYHON TOUKM N2 U3HAYanbHO YCTAHOBIEHb! 3HaYeHMs KoHLeHTpaumn «1.000 Mr/r» 1 onTudeckoi nnoTtHocTu «1.000
A».

18 3nauenus 0.1 mr/n v 0.05 A npuBeAeHbl Ans npumepa
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VI) BBoa_ 3Ha4YeHUN KOHUEHTpaUMW U U3MEPEHME ONTUYECKOW MIOTHOCTU TPETLEro M NnocnenywioLimx

rpagynpoBOYHbIX PAaCcTBOPOB

Beoa 3HaueHuin KOHUEHTpaunun mn wm3mMmepeHune ONTMYECKON MMOTHOCTU TpeTbero " nocneayrwmnx

rpagynpoBOYHbIX PACTBOPOB BbINOJTHAKTCA TakK XKe, Kak U Ana BTOPOro rpagynpoBo4yHOro paCTBOpa.19

K) OLeHKa NMHENHOCTU rpagyvpOBOYHOIO rpaduka

lMocne okoHYaHMs rpagyMpOBKN BbINONMHUTE OLIEHKY NMUMHENHOCTU rpagyMpoBOYHOro rpadpuka cornacHo
MpunoxeHuto A n HaxxmuTe KHonky «OTM».

N3mepeHme onTUYecKov NIOTHOCTU M onpeaesieHne KOHLeHTpaLummn BellecTBa

HaxmuTe kHonky «M3M» ans nepesoaa npubopa 13 HavyanbHOro COCTOSIHUSI B peXunM namepeHuns. Ha
Aavcnnee oTobpasutcs crneayoLwas MHOopMaLus: B NepBoii CTPOKE — CUMBOJT COCTOSIHUS akKyMynsTopa,
3HayeHWe paboyelt ANUHbI BOMHbI W MNOKasaHve TaliMepa, BO BTOPOM — HOMEpP rpPagyMpOBOYHOMO
rpacduka, No KOTOPoOMy MpUBOP paccUMTbIBAET 3HAYEHME KOHLIEHTpaUMKW, U MNoKasaHue OMNTUYECKOWN

NNOTHOCTH, B TpeTbeVI — 3Ha4YeHne KoHUeHTpaLunn.

KHoMKamu « => » 1 « <=» BblbepuTe Tpebyemblit rpaayMpoBOYHBIN rpadmk.”

Ecnu nsmepeHve npobbl NPOBOANTCS HEMOCPEACTBEHHO MNOCHe rpagyMpoBKU, TO U3MEPEHME XOMNOCTOMN
npobbl He NPoBOAST. B NpoTUBHOM crnyyae ycTaHOBUTE B KloBeTHOe oTaeneHne O KioBeTy ¢ XOnocTon
npo6oit (Tol e, YTO UCnonb3oBanacb Npy rpagyupPoBKe), NPUXMMas ee K CTeHKe POToNpPUEMHNMKA, U
HaXxMuTe KHomnky «®1» ans oGHyNeHust nokasaHusi ONTUYEeCcKOM NIOTHOCTY:

f * 525 00:10
N1525 0.000 A

0.0000 &

Mocne namepeHusi XonocTomn Npobbl U OBHYNEHMS NoKasaHUs ONTUYECKOW MITOTHOCTU U3BMNEKUTE KIOBETY

C XONnoCTOMn NPpoBON N yCTaHOBUTE KIOBETY C aHann3npyemowm npobon.

Mocne Toro, kak cTabunmManpyeTcst 3Ha4eHNe ONTUYECKON MITOTHOCTU (CKOPOCTb M3MEHEHUS He Gonee
+0.002 A 3a 10 cekyHn), npousBeguTe CuUMTbiBaHME pPe3ynbTaTOB W3MEPEHUS KOHLEHTpauuu,

OT6paCbIBaﬂ C OKpyrneHunem aBa nocnegHunx 3Haka, Hanpumep:

19 Nonb3oBaTens MOXeT BHECTY B NaMsiTb NPUGOPA 3HAUYEHWs! KOHLIEHTPALMN 1 OMTUYECKON NAOTHOCTU Ge3 U3MEepEeHUi rPayMPOBOYHBIX PACTBOPOB
(Hanpumep, B crnyyae, Korga HeobxoavMMo nepeHecTu pe3ynbTaTbl rpagyvpoBKA C OAHOrO npubopa Ha apyroi). [aHHas onepaumsi BbINOMHSAETCS
aHanorMyHo BBOAY KOHLUEHTpaLui C NMOMOLLb0 KHOMku «®1». Moaknounte Tpebyemblin kKapTpumx k doTomeTpuyeckon sivenke tuna ®A-1. MNpu

UCMonb30BaHMN oTomeTprdeckon ayenku Tuna ®A-2 Haxmute kHornky «OTM» ans Bbixofga B HaYanbHOe COCTOsIHWE, YCTaHOBUTE Tpebyemyto AnvHy

BOJTHbI KHOMKaMM « P » 1 « 4» 1 HaxxmuTe kHorky «KJ1B» ans Bo3sparta K pegaktupyemown rpagyuposke. Haxmute kHonky « A3M» n 3aTtem aBa pasa

kHonky «BBO/]» 4T0oObl nponucate B 06O3HayeHUM HOMepa rpagyMpoOBOYHOrO rpaduka BMeCTO MHaekca «XXX» 3HayeHue AONVHbl BOSHbI
NOAKMIOYEHHOTO KapTpumka.

2 Nns BbIGOpa OOCTYMHLI TOMBKO T rpagyMpoBOYHbIe rpaduki, KOTOPLIE MOCTPOEHbI MPY AfIMHE BOJHbI, YCTAHOBEHHON B (DOTOMETPE B AaHHbIN
MOMEHT.
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&r * 525 00:10
N1525 0.154 A

1.4258 &

Ecnu B namsitn npnbopa He XpaHNTCS HXU OO4HOWN rpagyvpOBKK, BbINOSTHEHHOW MPY YCTAaHOBIIEHHOW ATMHE

BOJIHbI, Ha gucriyiee noaBnUTCA Murarowlada Haanmcb «Cp,enaf/ne KaJ'II/I6pOBKy»Z

|t *525 00:10
0.000 A
Chenaute
KarnnopoBKy

B aTtom cnyyae onpegeneHve KOHLUEHTpauMnm HeBO3MOXHO. MpoBeanTe rpagyMpoBKy Unu yctaHoBuTe

APYryto ANWHY BOSHbI, NPU KOTOPOW Gblnn BbINOSIHEHBI FPpagyvpOBKU.

O6paTnTe BHUMaHuUe

o [losiBneHne Ha gucnnee cUMBOMOB «XXXX» BMECTO MNOKasaHUS KOHLUEHTpauuu O3HadaeT, uTo B
pe3ynbTate pacdeTa KOHLEHTpauuum no MeToay rpaguypoBOYHOrO rpaduka Obino  nonyvyeHo
oTpuuaTtenbHoe 3HadeHue. [lpoBepbTe pPacTBOPbI, rPAgyMPOBOYHYHO 3aBUCUMOCTb M YCTpaHWUTE
owmnbky. Bo3aMOXHO, B pe3yrnbTtate m3mMepeHus Obirio nonyvyeHo 6rm3koe K Hynio oTpuuatenbHoe
3Ha4YeHMe, YTO TakKe NPUBENO K NoABNEHU0 cumBonoB «XXXX». B nocrnegHem cnyyae pesynbTaT
N3MepeHns NPUHUMAIOT Kak HyrneBoe 3Ha4YeHue.

e [losiBneHve Ha gucnnee cMMBOIOB «!!» BMECTO eQuHNLL U3BMEPEHUS B HUXKHEN CTPOKE O3HaYaeT, YTo

Heo6XxoA4NMO BbINOMHUTL HaCTpOVIKy MHTEHCUBHOCTMW.

;if *525 00:10
N1s25 0.000 A

XXXX

1N BbINONHEHUSI HACTPOWMKN UHTEHCMBHOCTM, HE U3BNEKasi KIOBETY C pacTBOPOM, (DOTOMETPUPOBaHNe

KOTOPOro NpmMBENO K nosiBNeHnto cumeonoB «!!y», Haxxmute kHonky «TK». NoaTteepaute cornacue Ha
Ha4ano aBToOMaTU4YECKOM HAaCTPOMKM HaxxaTnem kHornkn «BBO/», BBogom napond «314» n NoOBTOPHbLIM
Haxatvem kHonkn «BBOA». [logoxaute noka npubop BbIMNOMHUT  HACTPOWKY, 4TO OyaeT
CONpOBOXAATbCHA MOSIBNEHMEM Ha Aucnree KOMOMHauuM MeHSIIoWMXCS LnMpobyKBEHHbIX CMMBOSOB.
Mocne Bo3BpaTa u3obpaxeHns B nepBoHaYyanbHOe COCTosHMe ybeamTecb B UCHE3HOBEHMM CUMBOJIOB
«!!». N3Bneknte KIOBETY C paCTBOPOM, YCTAHOBUTE KIOBETY C XONTIOCTOM NPOBON N HAXXMUTE KHOMKY «P1».
HacTponka WHTEHCMBHOCTW 3aBeplueHa, Mnpou3BeauTe CUYUTbiBaHWE pPe3ynbTaToB  UM3MepeHust
KOHLeHTpauun. lNocne okoH4YaHUst USMePEHNN HAXXMUTE KHOMKY «OTM».
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4.1

4.2

N3mepeHune xmmunyeckoro notpebneHus kmcnopoaa (XMNK) c ucnonososaHmem KomniekTta
«3KcnepT-003-XMNK» no NOCT 31859-2012 «Bopa. MeTtoa onpeaeneHUss XUMMUYECKOro
norpe6neHus Kncnopopa»

O6uwume cBepgeHUn

HacTtoswasa HCTpyKUMst ONMCbIBAET X0, onpeaernieHnsa XMM1MyYeckoro notpebnenus kucnopoga (ganee
— XIK) no NOCT 31859-2012 «Boga. Metoa onpegeneHunst xummyeckoro notpebnennsa kucnopoga» B
avanasoHe ot 10 pgo 800 mrO/am® ¢ wmcnonb3oBaHWeM Kommnekta «3kcnepT-003-XMK»
(poTomeTpuyeckoro aHanunsatopa XrK).

[na 6onee Bbicokmx 3HaveHumn XIK gonyckaetca pasbasneHune npobbl, HO He 6onee Yyem B 100 pas.
MeToq pacnpocTpaHseTcs Ha BCe TuMbl BOA: NUTLEBLIE, NPUPOAHLIE, CTOYHbIE.

3HauyeHunsa XK onpenensioT:

e B auanasoHe oT 10 go 160 mrO/am® — npu gnuHe BonHbl (440+£20) Hum;
e B aunana3soHe ot 80 Ao 800 mrO/am® — npu anuHe BonHbl (600£20) HM.

,D,J'IF! KaXgoro anana3oHa BbINOJTHAKT rpaynpoBKy aHanma3artopa no pactesopam C 3agaHHbIM 3Ha4eHneM

XIK. N'pagympoBoYHbIE NapaMeTpbl COXPaHAITCA B NaMATN (POTOMETPUYECKON AYENKHN.

PesynbtaT u3mMepeHuss ONTUYEeCKOW NNOTHOCTM o6paboTaHHOM npobbl BOAblI MNepecyMTbiBaeTcA
aHanmsaTtopoMm (C UCMonb3oBaHUEM rpPagyMpoBOYHOM 3aBUCMMOCTM) B 3HadeHue XIK B eguHuuax

«MrO/n» n otobpaxkaeTcs Ha gucnnee.

O6paboTky npob BOAbI U rPagyupPOBOYHbLIX PAcTBOPOB, BKMOYas HarpeeBaHue B TepMopeakTope npwu
(150£5)°C B TeyeHun (120£10) MUH, N M3MEPEHME OMTUYECKOW NMOTHOCTM PacCTBOPOB BbIMOSHAT B
O[HMX N Tex Xe peakUMOHHbIX cocydax — UMNUHOPUYECKUX CTEKMSHHbIX TEPMOCTOMKMX Npobupkax

(Bnanax) guameTpom 16 MM C NSIOTHO 3aBUHYMBAKOLLUMUCA KpbILLKaMU.

HekoTopble yHKUMM aHanu3aTopa aBTOMaTU3MPOBaHbIl, YTO obecneyvBaeT aHanusaTopy yaobHoe u
WHTYUTUBHO-NMOHATHOE ynpasneHue. Cpeam HUX: NOCTPOEHWE rPagyupoBOYHbIX rPaddMKoB MeToaoM
HaUMEHbLUNX KBagpaToB, OUEHKa HUHENHOCTN TPagyMpoOBOYHbLIX TpaduMKoB C  BblYMCIIEHNEM
AO0CTOBEPHOCTM annpoKCMMaLUKU N OTKITIOHEHUS OT JIMHENHOCTUW rPagyMpPOBOYHbIX TOYEK, pacno3HaBaHue
AnanasoHoB 3HadeHur XIK gna  aHanusvMpyemblXx pacTBOPOB U aBTOMATUYECKM  BbIGOp
COOTBETCTBYIOLLEN ANUHbI BOJSHbI, pacrno3HaBaHWE HanuMuusa Buanbl B KIOBETHOM OTAENEHUN,

aBTOMaTUYECKUI 3anyck I/I3MepeHI/II7I, aBTOMaTUYECKUI nepexon K cneayrwnm nyHKTam MeHIo.
KomnnekTHOCTb
B coctas komnnekTa aHanu3atopa XK «3QkcnepT-003-XIK» BXoAAT:

e u3MepuTenbHbIM NpeobpasoBatenb oTomeTpa «3IkcnepT-003» cO BCTPOEHHLIM MpPOrpamMMHbIM

obecneyeHnem «XIMKy;

35



4.3

4.4

4.4.1

e otomeTpuyeckas s4veitka «DA-2-XMK»  wnmm  «®A-2-XMNK/P»?+?>  gns  doTomMeTpmpoBaHus

LUUNMHOPUYECKNX COCyaoB aAnameTpom 16 Mm (ganee — poTosyenka);

® UN3MepuTenbHble peakuMOHHblE COCyAdbl, npeacraBndlowmne cobon I'IpO6VIpKVI aAnameTpom 16 MM C

3aBNHYMBAKLWNMUNUCA KpblLLKaMKN (,u,anee - npo6|/|pK|/|, BVIaJ'IbI);

e TepmopeakTop, obecnedMBalOWUA HarpeB peakUuMOHHbIX COCydoB AuvameTpoMm 16 MM npu
Temnepatype (150+5) °C B TeueHun (120+10) MUHYT.

OT60p Npo6
OT160p Npob BLINONHAKT B cooTBeTcTBUM C N. 6 TOCT 31859.

MoarotoBKa K nNpoBeAeHUIO I/I3Mep6HI/II7I

MoaroTroBka Npo6 BoAbl U rpasynpPoOBOYHbIX PAaCTBOPOB

MoaroToBKY K NPOBEOEHUIO U3MEPEHWNI BLINOMNHAT B COOTBETCTBMM C N.N. 7.2-7.4 n n.n. 8.1-8.7 TOCT
31859.

MoaroToBKa peakumMoHHbIX cocygoB —no n. 7.2 FTOCT 31859

O6paTuTe BHUMaHuUe

BobinonHeHue usmepeHutli XIK ¢ cobnitodeHuem npednucaHHbix TOCT 31859-2012 noepewHocmel 803MOXHO
MosbKO Mpu mujamesisHOM ombope U KOHMpose peakyloHHbIX cocydos (suar). Ha pedynbmambi uameperul
60/1bWOE BNUSIHUE OKa3blgarom 2epMemu4yHOCMb euar, UX orimu4Yeckue ceolicmea, pa3bpoc 2eoMempuyecKux
pasmMepos, a makxe rosienisouuecss 8 xooe akcrnyamauuu 0eghekmsbl nosepxHocmu (UapanuHsl, romepmocmu

um.a.).

[ns nposepku 2epMemu4yHOCMU PEKOMEHOYyemcs Hagpesamb 8uaribl, 3aro/IHeHHbIe 5 M1 CepHOU KUcromabl U
M7I0OMHO 3aKpbimble KpbllKaMu, 8 HazpesamernbHoM 6roke ripu (150015) oC e meuyeHue (1200°10) muHym, ¢
e3gewiusaHueM Kaxool euasibl 00 U rocsie HagpesaHusi. Macckl suan 0o HagpesaHUsi U rocsie HaspesaHus C
nocnedyowum oxnaxoeHuem 00 UCXO0HOU memnepamypbl O0/mMKHbI omaudamscsi He 6onee yem Ha 0,02 2. B
MIPOMUBHOM Clly4ae 3KCrepuMeHm Mo8MmMOopstom, CMEHU8 KpbIWKU. Ecnu 3ameHa Kpbllek He romoena, suarsibl

rpusHarom HeI'IpUZOOHbIMU.

[ns koHmpons nogpewHocmu, 06ycri081eHHOU pas3uyueM ofnmuYecKUx ceolicme U 2e0MempUYECKUX pasmepos
guarl, a makxe rosierieHUeM 8 xode 3Kcrnyamayuu 0eghekmos rnogepxHocmu (yapanuH, nomepmocmet u m. 4.),
3aronHume suarbi ducmunnupoeaHHoU e00ol. Msmepbme 3HadyeHuUs1 ornmu4yeckol rnnomHocmu (¢ 3aHyneHuem
o oOHou u3 suar) npu dnuHe 8osiHbI 430 HM. [anee paccopmupytlme guarbl Ha epynrbl, Ymobkl 8 KaxkAol epyrne

guasibl omsuyasiucb o 3Ha4yeHuUssM ornmu4yeckol rrnomHocmu He bonee yem Ha 0,01 A. B OanbHeliwem 015151

2 CneuuanbHas MHorony4yeBas d)OTOMeTpI/NeCKaFl s4erka, npuHUMn neuncTeus KOTOpOVI OCHOBaH Ha nponyckaHuu 12 nyqe|7| noA pasHbiMu yrinamum Ha
Pa3HbIX BbICOTaxX N USMEpPEeHUN NHTerpanbHOro curHana, obecneynBaeT CTabUNbHOCTb U BOCNpPOU3BOAMMOCTbL pe3ynbTaTtoB I/I3MepeHI/Il7I XK gaxe
npn ncnonb3oBaHnn Bnan, MMerLnx ,Cl.e(fbeKTbl NOBEPXHOCTU (Ll,apaI'II/IHI:I, I'IOTépTOCTI/I).

2 ,U,J'Iﬂ onpegeneHna apyrux napameTpoB coCcTaBa (bOTOMeTpI/NeCKVIM MeToaO0M Npu ApYyrnx 3Ha4eHUAX ANUHbI BOJTHbI B CTaHOAPTHbIX NPAMOYTroJ1bHbIX
KoBEeTax Ucnosnb3yeTca (t)OTOMeTpI/NeCKaﬂ avenka ®A-1, YKOMMNIieKToBaHHaA COOTBETCTBYOLLUM HaﬁOpOM OonTUYeCKnx KaprI/I,D.)KeIZ W KIOBET.
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2padyuposku U usMmepeHuli npob ucrnonb3yldme suaribl, 8X00sujUe 8 00HY U My Xe epyriny.

Ana pabombl e duanasoHe 3HadeHul XK om 80 0o 800 ma20O/0m3 Odornyckaemcsi npuMeHsimb 8uaribi,

omjsiuyarowuecs Opye om Opyea o 3Ha4YeHUsIM onmuYeckol nom-{ocmu Ha eesiuduHy 0o 0,02 A.
MoaroToBka TepMoOpeakTopa — B COOTBETCTBUM C PYKOBOLACTBOM MO 9KCMMyaTauumn TepMopeakTopa.
MpurotoBneHne BcnomoraTenbHbIX pacteopos —no n. 7.3 FTOCT 31859.

MpurotoBneHne rpagympoBoYHbIX pacTBopoB — no n. 7.4 TOCT 31859.

3anonHeHne © HarpeBaHWe peakuMoHHbIX cocygoB — no n.n. 8.1-8.7 TOCT 31859. lpu atom

cobniogatoTca cnenyoLime YCrnoBus:

e [Ina rpagyvpoBku B ananasoHe ot 10 4o 160 mrO/gm® NpuMeHsioT rpaayMpoBOYHbIE PacTBOPLI CO
3HaveHusamm XIK 10; 20; 40; 70; 100, 160 mrO/am® 1 Hynesyto Npoby (AMCTUNNIMPOBaHHYO BOAY) CO
3HavyeHnem XMK 0 mrO/am3, obpaboTaHHble peareHTom no n. 7.3.7 FTOCT 31859. [na kaxgoro

3Ha4veHna XIK 3anonHsatoT no aga peakuMOoHHbIX cocyaa.

e [Ina rpagyvpoBku B ananasoHe ot 80 o 800 mrO/am® NpuMeHsoT rpaayMpoBOYHbIE PacTBOPLI CO
3HavyeHusmm XK 80; 200; 400; 800 mrO/am® n HyneBylo Npoby (AMCTUNNMPOBAaHHYO BOAY) CO
3HavyeHnem XIMK 0 mrO/am3, obpaboTtaHHble peareHTom no n. 7.3.8 TOCT 31859. [nsA kaxaoro

3Ha4veHna XIK 3anonHsatoT no aga peakumMoHHbIX cocyaa.

e Kaxpgyto npoby Boabl pasgensatoT Ha ABe napannenbHble Npobbl. Kaxayto n3 napannenbHbix npob
Boabl obpabartbiBaloT peareHToM no n. 7.3.7 TOCT 31859, ecnun npeanonaraemoe 3Ha4veHne XK
HaxoauTca B AnanasoHe oT 10 go 160 mrO/am® unu peareHtom no n. 7.3.8 TOCT 31859, ecnu B
aunanasoHe ot 80 go 800 mrO/ame.

e Ecnu gna npobbl He yaaétca onpegenuTb guanasoH 3HadeHun XIK, npoby Boabl pasgensioT Ha
yeTblpe NapannenbHble Npobbl, obpabaTbiBalOT NEpPBY M BTOPYK peareHTom no n. 7.3.7 TOCT
31859, TpeTbto 1 YeTBEPTYIO — peareHTom no n. 7.3.8 FOCT 31859.

o [lpn oxnaxgeHun peakumoHHbIX cocyfoB nocne Harpesa no n. 8.7 FOCT 3185 nepemewwnBaHue
COOEPXKMMOro OCyLLecTBnAT 0e3 nepesopayMBaHus. B npoTMBHOM criydae nosBpexnalTcs

YNNOTHUTENbHbIE NPOKNaaKu I'IpO6OK.

OauH 13 peakuMOoHHbIX COCYA0B 3aMONHAT AUCTUNNNPOBAHHOM BO4OW. HarpeBaHue B TepmopeakTope
He npoBoAsAT. [laHHbIN cocya MPUMEHSIOT ANSA 3aHyNeHnsa aHanu3aTopa nepej Hayanom rpagympoBkn U
aHanusa npo6.

O6paTunTe BHUMaHue

HenocpedcmeeHHO neped U3MepeHUsMU posepbme peaxUUuoHHble cocyObl C pacmeopamu Ha Hanuque

ny3bipbKo8 eosayxa. I7pu Hasiu4uu ny3bipbKo8 soadyxa ydanume ux rneekum rnocmykueaHuem ro CmeHKe cocyda.
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4.4.2

443

[ns  ebinonHeHUs1 uUsMepeHuUsi ecmasbme 8uajly C pacmeopoM 8 omeepcmue KHeemHo20 omoesieHust
gpomosyeliku u cOsuHbme eHU3 00 yropa. KpaliHe saxHo, Ymobbi guasia bbinia ecmasrieHa 00 KOHYa U ynuparsach
HUWXHUM KOHUOM 8 OHO Kt08emMHO20 omaesieHus. B npomusHoM criydae mo2ym 6bimb Mosly4eHbl HEKOPPEKMHbIE

pesynbmameai.

MoarotoBka aHanmsaTopa K pa60Te

Mogkntounte dotosuenky PA-2-XMK (unn OA-2-XMK/P) k pasbémy «AATHUK» unameputensHoro
npeobpasopatensa dotomeTpa «IAkcnepT-003». YcTaHOBUTE aHanNM3aTop Ha POBHOW MOBEPXHOCTU C
y4yeToM TOro, 4Ytobbl Ha POTOSYENKY HEe naganu MpsiMble COSIHEYHbIE Iy4n, He pacnonaranucb B
HEenocpeaACTBEHHOW OnM30CTM MOLLHbIE OCBETUTENbHbIE NPUOOPBLI, UCTOYHMKM Tenna WU CUMbHOrO
3NEeKTPOMAarHUTHOro U3ny4YyeHus:.

BknioueHve aHannsatopa

Bkntounte aHanmsatop HaxaTuem (M yoepxaHnem B TedeHun 2 cekyHn) kHonkn «BKJ1» oo noasneHuns
Ha gucnnee coobLEHNS-NPUBETCTBUS, CONPOBOXAAEMOro KOPOTKUM 3BYKOBbIM CUrHanom. MNpumepHo

yepes 3...5 cekyHA Ha gucnnee nosBMTCsa coobLueHmne:

if *605
doTomeTp

Jkcnept-003

Haxmute KHOoMKy «®2» (nnn «F2» ansa mogenu «[uanor») ans Bbl30Ba CNUCKa BCTPOEHHbIX MPOrpamMm:

Haxmnte kHonky «3» gns 3anycka nporpammbl «XMK». Ha gucnnee otobpasvTtcs rmaBHOE MEHIO

1.d%oceop 2.lMHBD
J.XMK 4.TutpHoH
3. Xnop—030H

aHanusartopa XI1K:

JxcnepT-HHI XK
PoTOME TPHYECKHRA

aHanuiatop XK
H3M K1 @1

[na nonb3oBatens AOCTYMHbI TPU KOMaHAbI:
o «UN3M» - namepenume XK B noaroToBneHHbIX npobax;

o «KJ1B» - rpagympoBka aHanmMsaTopa ¢ UCMofib30BaHMEM rPadyMpPOBOYHbIX PACTBOPOB;
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o «®1» - HacTponka napameTpoB nameperuns XIK.

4.5 FpapgyvpoBKa aHannsaTopa

maBHoe MeHo aHanuaaTtopa XK

BbibepuTe AnanasoH rpagynpoBKu
XIMK 10-160 nnu 80-800 mrO/n
KHOMKaMm @ " @

|1
o) (o)

Beibepute npouenypy: «HOBAA» rpagyvnposka nnm
«MPOCMOTP» rpagy poBKi KHOMKaMu @ M@

| |
HOBAA NMPOCMOTP

: MpoBeauTe 3aHyNeHme U U3MepPEHUsi ONTUYECKON | f MpocMoTpuTE pesynsTaThl
NAOTHOCTU rPaAyMpPOBOYHbBIX PACTBOPOB i 2 M3MEpPEHUS ONTUYECKON
(no 2 napannenbHbIX U3MepeHus aAns ' | MIOTHOCTW rpafyMpOBOYHbIX
kaxxgoro 3HaveHus XIK). : pacTBOpPOB

Mepexon mMexay To4Kamu rpagyvipoBKu -
aBTOMaTUYECKUIA UMK npm OUTENbHbIN

KHOI‘IKaMIA
o 3

I'lpOCMOTpMTe rpafyMpoBOYHbIi

f rpacuk
[MpocmoTpute rpauymposoulem rpaduvik, 5 l T
nposepsTe cobnogeHve yenosusa R > 0,995 b
|1 . O

lMpocmoTpuTe MTOroBytO

8800
T rpagyvpoBOYHYO Tabnuuy

MpocMOTpUTE N OTPEAAKTUPYNTE UTOTOBYHD @~ " @ rrrrrrrrrrssssrsrsmsssseseeees '
rpafyupoBoYHyto Tabnuuy. MNepexog mexay
TOUKaMu rpalyMpoBKM - KHonKaMM@ n

BKITHOYEHWE N OTKITHOYEHWE TOYEK - KHOTMKOWM ‘

e

MNoaTBepauTe 3aBepLueHne 1
COXpaHeHune rpagyvpoBKu

4.5.1 MNepuoaNYHOCTb NpoBeAEHUA rPaayUpPoBOK

FpauyMpOBKy pekoMeHayeTcAa npoBOAUTb HE peXe OAHOro pasa B Tpu mMecdula. ﬂpm CMeHe naptuun

peareHToB N NpPUroToBNIEHNUN HOBbLIX PacTBOPOB rpaaynpoBKy MNpoOBOOAT B obda3aTenbHoOM nopsanke.
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4.5.2

KoHTponb cTabmnbHOCTU rpagyMpOBOYHbIX XapaKTEPUCTMK NPOBOASAT C UCNOSNb30BaHNEM HE MEHEE ABYX
3aHOBO MPUrOTOBMEHHbLIX PAAYMPOBOYHBIX PacTBOPOB C  pasnuyHbiMu  3HadeHusmm  XTK.
OTHocuTenbHaa norpewHocTb mamepeHun XIMK He pormkHa BbIXOOUTb 3a rpaHuubl JOMNycKaemown
OTHOCUTENBLHOW NOrpeLlHOCcTH cornacHo Tabnuue 1, FTOCT 31859. B npoTtuBHOM cny4dae, roToBAT HOBblE

rpagynpoBoYHble PacTBOpPbl U NPOBOOAT rpaaynpOBKY.

,D,OI'IyCKaeTCFI npoBOoOUTb rpaayunpoBKy TOJIbKO B OAHOM U3 ABYX AMana3oHOB 3HaveHnn XIK npun
ycnosuun, 41O 3Ha4eHue XTIK aHanm3anpyemMbix npo6 BOObl rapaHTUpPOBaHO HE BbIXOOAAT 3a rpaHuLUbI

[laHHOro AuanasoHa.

IpagyvpoBKa B guanasoHe 3HaueHuii XMK ot 10 go 160 mro/gm®

MpocmoTp NnapameTpoB rpagyMpoBKM B AuanasoHe 3HaueHuii XMK ot 10 go 160 mro/gm?,
3anmMcaHHOW B NaMATU aHanm3aTopa

BonguTte B rnaBHoe meHto aHanuaaTtopa XIMK n HaxxmuTe kHonky «KJ1B». Ha gucnnee otobpasntcsi OkHO
Bblbopa AmanasoHa 3HadveHun XIMK «MpagympoBka XIMK». KHonkamn «=>» n «<» Bblbepute
Tpebyembin gmanasoH 3HavyeHun XIMK «10-160 mrO/n».

I'vaayupoera XRIK:

18-168 wWrl-a
8H-8HH wWr0-n

Haxmunte kHonky «BBO/A». Ha gucnnee otobpasntca OKHO rpagyvpOBKM B BbiOpaHHOM Ananas3oHe
«I'paayunposka XMNK: 10-160 mrO/n»:

I'paayuposBka XK :
18-168 wWrl~-n
Hogaga

KHonkamn « = » 1 « < » BbibepuTe KomaHay «MpocMoTp» 1 HaxxmuTe kHornky «BBO/[». Ha gucnnee
oTobpasnTtca Tabnuua pesynbTaTtoB M3MEPEHMI ONTUYECKOW MIIOTHOCTU FPagyMpOBOYHbLIX PACTBOPOB,
3anucaHHbIX B NaMATU aHanuaaTopa B Xxofe nocrieiHen BbINONHEHHOW rpagyvpoBKn B AManasoHe oT 10
ao 160 mrO/om®: B nepeom ctonbue — 3HaveHms XK rpagynpoBoyHbIX pacTBopoB «MrO/f», BO BTOPOM

N TPETbUM — 3HAYEHUSI ONTUYECKOW NNOTHOCTM NapannenbHbIX n3MepeHnin «A1» n «A2»%:

23 3nauenust A1 n A2 MOTYT OTNINYATLCH OT NPUBEAEHHBIX Ha PUCYHKE.
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[y,

[na npocMoTpa rpagyMpoBOYHOIO rpadmka Haxmute kHonky «BBO/A». Ha gucnnee otobpasdartcs

cnenyowme gaHHble™:

3KCMepUMeHTanbHble TOYKWU rpagyvpoBku «+» c KoopauHatamu (Acp; XIK), roe Acp — cpegHee

apudmMeTnyeckoe pesynbTaTtoB napannenbHbIX USMepeHnin onTuieckom NnoTHocTn A1 n A2;

e rpagyMpoBOYHbLIN rpaduK B BUAE NMUHENHON 3aBUCUMOCTU, NOCTPOEHHOW aHanuM3aTopoM no meToay
HaMMeHbLUNX KBaapaToB;

e ypaBHeHue rpagyuposoyHoro rpacuka smga XIMK=Ki*A+K,, roe Ki — yrnoeson koapcpuumeHt, K, —
CcBODOOAHBIN YneH;

° KOSd)CbI/ILI,VIeHT OOCTOBEPHOCT annpokcnmMauunn RZ, nokasblBaloLWMIA CTeneHb COOTBETCTBUSA

rpagynpoBo4HOro rpachKa JKCNepMeHTanbHbIM TOYKaM rpagynpoBKNU.

F2=A. 2395

aAlk=—485, 87+H+228. 20

[Ona npocmoTpa rpagympoBOYHOM Tabnuubl HaxmuTe kHonky «BBO/M» ewe pas. Ha pgucnnee
oTobpasutca Tabnuua, B nepBom crtonbue koTopon npuBoasTcs 3HadveHusa XK rpagympoBOYHbIX
pacteopoB «MrO/n»; BO BTOPOM — cpeaHee apudmeTnyeckoe pesyrnbTaToB napansenbHbiX U3MepeHnin
onTnyeckon NNOTHOCTU A1 1 A2 «Acp»; B TPETBEM — 3HAYEHUSA OTKITOHEHUST AKCMEPUMEHTASbHbIX TOYEK

OT NUHEHON 3aBUCUMOCTU «d%», BbipaXkeHHbIE B NPOLIEHTaX OT COOTBETCTBYIOLLMX 3HaYeHnn XIMK.>

Mr<m A cF ol

5] H. 542

16 H.516 5]
28 B.491 5]
43 B. 446 -3
iG] @, 3535 e
16& @, 290 2
1e8 H. 154 -1

MNocne 3aBeplleHna npocMoTpa napaMeTpoB rpaaympoBKM nocrneanoBaTesibHO HaXXnmamnTe KHOMKY

24 3HaueHns KO3PULINEHTOR YPaBHEHUS U R2 MOTYT OTMMYATLCS OT NPUBEAEHHBIX Ha PUCYHKE.

25 3naueHnsi Acp 1 d% MOryT OTIMYATLCS OT NPUBEAEHHBIX Ha PUCYHKE.
OT06paxalTcs TONBbKO Te IKCNepPUMEHTAarbHbIE TOYKU TPagynpPOBKM, KOTOPbIe He ObiNn OTKIMIOYEHb! MONb30BaTENeM.
OTcyTCTBME NN MPUCYTCTBME 3HAKa «-» nepef 3HavyeHneM «d%» o3HayaeT, YTo AaHHas ToYKa pacrorfioKeHa HUXe Unu, COOTBETCTBEHHO, Bbille
rpagyvpoBOYHOro rpadyka B paccmaTprBaeMbiX KOOpAMHaTax.
[ns nepsow Toukn rpagympoBku (XMK = 0 mrO/n), 3HayeHne OTKIIOHEHWUS OT NIMHEWNHOW 3aBWCUMOCTU He MPUBOAMWTCS, T.K. ANS HyNs NOHSATE
OTHOCWTENBHOW OLUMGKN HE MMEET CMbICna
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«OTM». Kaxgoe HaxaTune Bbi3biBaeT BO3BPAT K NpeablayLlemy nyHKTY MEHIo aHanusaTopa.
NMpoBeaeHue rpaayvpoBKM B gnanasoHe 3HaveHuii XMK ot 10 go 160 mro/gm?

Bonaute B rnaBHoe MeHto aHanusaTtopa XIMK n HaxxmuTe kHonky «KJ1B». Ha gucnnee otobpasnTtcst OkHO
Bbibopa AmanasoHa 3HadveHun XIMK «FpapgymvpoBka XIMK». KHonkamn «=» n «<» Bblbepute
Tpebyembin gnana3oH 3HavyeHun XIMK «10-160 mrO/n».

I'vaayupoera XRIK:

18-168 wWrl-a
8H-8HH wWr0-n

HaxmuTte kHonky «BBOA». Ha gucnnee otobpasntcs OKHO rpagyvpoBKM B BblOpaHHOM Auana3oHe
«I'papaynposka XIMNK: 10-160 mrO/n»:

I'paayuposka XKIK:
18-160 wrlO~na
Hosana

B okHe «[papgymnposka XIK: 10-160 mMrO/n» KHOMKaMn « = » N « < » Bblbepute KomaHay «HoBas»:

I'vaayuposka XK :
18-16H wr0-n
lpocHo TR

Haxmute kHomky «BBO/M». AHanusaTop nepengeTr B COCTOSHUE OXMAAHWSA YCTAHOBKM Buasnbl C

AVCTUNNMPOBAHHOW BoAoW ANs 3aHyneHus”®. Ha amcnnee otobpasntcs coobLieHme:

% Ecnun B KtOBETHOM OTAENEHUU d)OTOFNeVIKVI B MOMEHT BBOAA KoMaHAabl «HoBasiy Haxoaunacb Buana, aHanusartop nogact 3ByKOBOIZ CurHan m Ha
aucnnee 0TO6pa3VITCF| Hagnuck «M3BnekuTe BUany». ,ﬂ]‘lﬂ npoaosmKeHna paﬁOTbI N3BINEKUTE BMUasny U3 KHOBETHOro otaeneHna
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JAHYNEHHE

YCTAHOEKMTE EWanY .
AHC THNNHFOE SHHOH
=X ul [a]k]

BcTaBbTe Buany ¢ AUCTUNNMPOBaHHOM BOAOW, NOArOTOBMEHHYIO MO no n. 4.1, B OTBEpPCTME KIOBETHOrO
oTaeneHna GoToMeTPUYECKon a4erikn 4o ynopa. AHanu3aTop pacno3HaeT Hannyme Buarnsl B KKOBETHOM
oTAeneHun n apTomMatudeckn 3anyctuT npouenypy «3AHYNEHUE». Ha pucnnee otobpasutca

Haanucb:

JAHYMNEHHE

MoaowaHTe «.ws
18—-16H prd-m
2 cek

B HwmxHenm cTpoke OyayT oToGpaxaTbCs MoKa3aHus TanmMmepa: obpaTHbI OTCYET BpPEMEHUM [0

3aBepLUEHUNs Npoueaypbl B cekyHaax.?’

Mocne 3aBeplleHUst MpoLeaypbl 3aHyNeHWs aHanM3aTop NoAacT 3BYKOBOW CUrHanm M Ha gucnnee

oTO0OpasnTCcAa Hagnuch:

JAHYMEHHE
BbINOAHEHD

H3BnexuTEe BHANY

M3Bnekute Buany c AucTunnmpoBaHHoOM Bogow. Ha gmcnnee otobGpasutcs Tabnuua gnga Beoga
pesynbTaToB U3MEPEHMI ONTUYECKON NIIOTHOCTM rPagyupoBOYHbLIX pacTBOpoB co 3HaveHusamn XIK 10;
20; 40; 70; 100;160 mrO/gm® n Hynesow Npo6bl co 3HaveHneM XK 0 mrO/gm®:

27 He ebiHumatime suarty 00 3asepuieHusi ipouedypbl 3aHyeHUs. B MpomusHOM criyyae aHanu3amop nodacm 38yKoeoli cuzHas, Ha ducriee
rnosisumcsi Hadnucb «3aHyneHue He 8birnosIHeHo. [Joxdumecb OKOHYaHusi rpouedypbl», Mocre Yeeo aHanusamop rnepelidem 8 COCMOsIHUe
oXxudaHuUsi ycrmaHOo8KU guaribl ¢ ducmusnuposaHHoU 6000l 071 3aHyIeHusl.

AnumenbHocmb  uU3MepeHuUsi npu 3aHyseHuu o ymonyaHulo cocmaesnisiem 10 cekyHO. W3MmeHeHue 3HadeHusi OnumesisHocmu — 8
coomeemcmeuu ¢ . 4.7
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AnroputMm paboTbl aHanusaTopa npegycmaTpvBaeT MpoBeAeHMe nocnenoBaTeribHbiX U3MepeHui
ONTUYECKON MMNOTHOCTM PacTBOPOB C ABYMS MapanfefnbHbIMU N3MEepPeHUaMU ONA KaX4oro 3HayeHus
XMNK B cnegywowem nopsagke: Hynesaa npoba Boabl Ne1 — HyneBas npoba Boabl Ne2 —
rpagympoBoYHbii pacteop XMK 10 mrO/gm® Ne1 — rpagyvpoBouHbiit pacteop XIMK 10 mrO/am® Ne2 —
rpagympoBoYHbii pacteop XMK 20 mrO/gm® Ne1 — rpagyvpoBoyHbii pacteop XIMK 20 mrO/am® Ne2 —
.. — rpagympoBoyHbIii pacTBop XMK 160 mrO/gm® Ne1 — rpagympoBoyHbii pacteop XIMK 160 mrO/am?
Ne2.

Averika TaGJ'II/ILI,bI, BblAerieHHaa YepHbIM NPAMOYTrofibHUKOM, COOTBETCTBYET paCTBOPY, BMaAlly C KOTOPbIM

cnenyet yCTaHOBUTL ON1A (*)OTOMeTpVIpOBaHVIFI B KIOBETHOM OTAOENEHUN.

CumBonbl «XXXXXX» B fiyenkax Tabnuubl yKasbiBalOT Ha TO, YTO U3MEPEHMEe ONTUYECKOW NNOTHOCTU
COOTBETCTBYIOLLEro rpagympoBOYMHOrO pacTBopa Unm Hyneson Npobbl noka He BbiNonHeHo. o mepe

BbINOSTHEHNS U3MEPEHNIA, BMECTO CUMBOJIOB « XXXXXX» B6yayT NpoCTaBNsATLCA pearnbHble 3Ha4YeHUs.

BctaBbTe Buany ¢ Hynesow npobon Boabl Ne1 B 0TBEpCTME KIOBETHOro oTAeneHus phoTosvernkn oo
ynopa. AHanusaTtop pacrno3HaeT Hanuuve Bumasnbl B KIOBETHOM OTAENEeHUU U aBTOMATUYECKN HadHeT
BbINOSHATbL M3MEPEHNE ONTUYECKOM NOTHOCTU. M3mepsieMoe 3HauYeHne onTuYecKkon NnoTHocTn byaet

OTO6pa)KaTbC$I B BblAEIEHHOWN SiYeke B MUratoLLem YepHOM NPAMOYIrofibHUKE.

lMocne ucteyeHus 3agaHHOroO BpeMeHn nsmepenna (no ymonydauuio — 10 cekyHa; yCTaHOBKa BpeMeHu
n3mMepeHns — no n. 4.7 HacToALWEN UHCTPYKUUN) MUraHMe NPAMOYrofibHMKa NpekpaTuTCd, aHanmsaTop
noAacT 3BYKOBOM CUrHan v 3adpuKCMpyeT 3Ha4YeHne ONTUYECKON NOTHOCTM Hyneson Npobbl Boabl Ne1 B

COOTBETCTBYIOLLEN AYenKe Tabnumubl:

Mr<m A1 HE%HH
1 ORI
28 R B
43 R R
iG] R P

16& R P

1e8 HEMRAAE BRAREE

M3Bneknte Buany u3 KOBETHOrO OTAerneHus. YepHbl NPsSIMOYroflbHUK CMECTUTCA Ha CriefyoLlyto
AYerky Tabnumubl:

Mr<m A1
5]
18

=
1 ) P
IENENENEY
o e -
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O6paTuTe BHUMaHuUe
e 3HayeHue A1 Moxem omsiudambCsi Om rPUBEOEHHO20 Ha PUCYHKE.

e He ebiHUMalime suarny 00 3agepuieHusi U3MepeHusi. B npomueHom criyyae aHanu3amop nodacm 38yKoeol
cueHan, Ha Oucrnee noseumcs Hadnucb «U3MepeHue He BbIMOSIHEHO. [OoXXANTECh OKOHYAHUS
npoyeaypsi», ocrie Yezo aHanu3amop 8epHemcsi 8 COCMOsIHUE OXUQaHUsl ycmaHOoBKU euarbl ¢ Hynegol

npobou eo0kbI.

e Ecnu e xo0e epadyupoeku 8 duana3oHe 3HadyeHuUl XK om 10 do 160 m20/0m?® 6 kloeemHoe omoeneHue bydem
owubo4YHO ecmasrieHa suarsa ¢ epadyupo8OYHbIM PacmeopPoM Usu Hyseesol npobol 800k, MPU20MOBIeHHbLIMU
0nsi epadyupoeku aHanusamopa e duarnasoHe 3HadeHuli XK om 80 do 800 m20/0m3 (m.e. o6pabomaHHbIMU
peazeHmom no n.7.3.8, a He no n. 7.3.7 IOCT 31859), aHanuzamop pacrio3Haem OaHHyl0 OWUOKY.
Pesynbmambl uamepeHuUsi onmuyeckol MIoOmMHOCMU makozo pacmeopa hukcuposambcsi He 6ydym u Ha

oucrinee omobpa3umcsi Hadnuck:

DIUHbKA®
MMPOBEPLTE
AHANAIOH XK

U3enekume owuboyHO ycmaHOB/IeHHYI euasly U 8cmasbme Ha ee Mecmo euarsly, 3ariofIHeHHY0 PacimeopoM C
mpebyembim 8 daHHOM KOHKpemHoM ciiydae 3HavyeHuem XIK, npuzomosneHHbim 055l 2padyuposku aHau3amopa

8 duanasoHe 3HavyeHuli XK om 10 do 160 ma2O/0m8.

BctaBbTe Buany ¢ HyneBow npobon Boabl Ne2 B OTBEPCTUE KIOBETHOIO OTAENEHUS (POTOAYENKN OO0
ynopa. AHanusaTtop pacrnosHaeT Hanuyve Bumasnbl B KIOBETHOM OTAENEHUU U aBTOMATUYECKM HaJHeT
BbIMOMHATbL U3BMEPEHNE ONTUYECKOW NSIOTHOCTU. M3mepsaemoe 3HayeHne oOnTUYeckon NnoTHOCTN ByaeT

OTO6pa)KaTbC$I B BblAEJTEHHOWN SiYeKe B MUratoLL,eM YEepPHOM NPAMOYIrofibHUKE.

lMocne ncteyeHus 3agaHHOrO BpeMeHn nsmepenna (no ymondauuio — 10 cekyHa; yCTaHOBKa BpeMEHU
n3mMepeHns — no n. 4.7HacTosWwen UHCTPYKLUUKN) MUraHue nNpsiMOYronbHMKa NpekpaTuTcs, aHanusaTtop
noAaacT 3BYKOBOM CUrHan n 3adpuKCupyeT 3Ha4YeHne ONTUYECKOM NNOTHOCTU HyrneBon Npobbl Boabl Ne2 B

COOTBETCTBYIOLLEN AYenKe Tabnuubl.

M3Bneknte Buany m3 KOBETHOrO OTAeneHusi. YepHbll NpsIMOYroflbHUK CMECTUTCA Ha CregytoLLyto

Averky Tabnuubl.

Mocne 3aBepLUeHMST UBMEPEHUSI U U3BIEYEHMs Buarnbl, B Tabnuue 6yayT 3adumkcMpoBaHbl 3HaYeHUs
ONTUYECKON NMOTHOCTW ABYX NapansenbHbIX HyneBbiX Npob BoAbl, YEPHbIA NPSIMOYTONbHUK CMECTUTCS
Ha cnegyloLwyl CTpoKy Tabnuubl. AHanNM3aTop rOTOB K W3MEPEHWUD OMTUYECKOW MNfI0THOCTU

rpagyvpoBoyHoro pacteopa XK 10 mrO/gm3 Ne128;

2B3naueHns A1 u A2 MOTYT OTNINYATLCH OT NPUBEAEHHBLIX HA PUCYHKE.
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MoBTOpUTE NPeaayLLyo onepauunio, UCNonb3ys Buarbl C OCTanbHbIMU rpagynpoOBOYHBIMM pacTBOPaMMU,
nocrnefoBaTeNnbHO 3anofHAs BCE SAYerikn Tabnuubl BNAOTb [0 MNOCNeaHen, COOTBETCTBYHOLLEWN
rpagynpoBoyYHomy pacTtsopy XIMK 160 mrO/am® Ne2.

B MOMEHT M3MepeHMs1 ONTUYECKON NIIOTHOCTU NOCIEAHEro rpadyMpOBOYHOIO pacTBopa Ha gucrnee

OyneT oTobpaxaTbcs UHOpMaLMa cneaytoLlero suaa:

Mrid-m A1 A2
£} H.534 B.336
1A H.585 @.2481
28 H.482 B.420
4 HB.433 B@.443
YE H.347 B.3596
164 H.27S B.28A0
166 B.121 M
a o 3aBepLUEHNN N3MEPEHUS
I'paAYHPOBKA
JaKOHYEHa

YaanuTe BHany

M3BneknTe Bnany M3 KloBeTHOro otaeneHus. Ha gucnnee otobpasutca ntorosasi Tabnuvua pesynstaTtoB
N3MEPEHNI ONTUYECKOWN MIOTHOCTU FPadyMpOBOYHbIX PacTBOPOB B AnanasoHe 3HadeHun XK ot 10
00160 mrO/ome.

I
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O6paTtuTe BHMMaHue
=  3naveHusi A1 u A2 moeym omnu4amecCsi 0m npueedeHHbIX Ha PUCYHKE.

= B HEeKomopsbiX Crly4asix MOXem 603HUKHYymb Heobxo0umMocms [MO8MOPHOE0 U3MEPEHUS OnMmuyYecKol
MI0MHOCMU MO20 USlu UHO20 2padyupO804YHO20 pacmeopa usu Hyrneeou rpobbl 800kbl, Harnpumep, ecriu
pe3ynibmam u3MepeHUsi 3aMemHo 8blbusaemcs u3 obwiell 3aKoOHOMepHocmu. B amom criydae ¢ nomMouibto

KHOIMOK « = » U « <= » cMecmume LIeprILvl npsAMOye0/iIbHUK Ha 3mom pe3ylibmam U ecmasebme 8 omeepcmue

29 3nauenus A1 n A2 MOTYT OTNINYATLCH OT NPUBEAEHHBIX Ha PUCYHKE.
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KI08eMHO020 omAesieHUsi 8uasly C COOmeemcmeyrluM pacmeopoM. MamepeHue onmuyeckol naomHocmu

6ydem 8bINoIHEHO agmoMamu4yecKu.

» B HEKOmMOpbIX Clly4asix He803MOXHO rposecmu o 08a rnapa’sisiesibHbiX U3MepeHuUsi Ornmu4YecKkol niomHocmu
0ns1 ecex 3HadeHul XK mabnuusi, Hanpumep, ecriu 8 xo0e 0bpabomku 0OUH UslU HECKOJIbKO pacmaeopos bbinu
ucriop4eHbl unu rospedunuck euasnbl. [nsa amux pacmeopos Oornyckaemcsi ocmaesnsime [pornycku 8
coomeemcmeyrwux s4Yelikax mabnuusl. B xode 6bINnonHeHUs 2padyuposKu rpu nepexode YepHO20
rpsiMoye20oribHUKa 8 A4elKy mabnuysl, 05151 KOmopouU omcymcmeayem coomeemcmayruull pacmeop, HaxXMume
KHOMKY « —> ». YepHbIl npsiMoyeonbHUK repelidem 8 credyrouyo s4elKy, 8 rnporyu,eHHol siyelike eMecmo

3Ha4yeHUs ornmu4eckoUd niomHocmu ocmaHymcsi cumeosibl « XXXXXX».

o Heobxodumo obecriedums ycriogusi, rnpu Komopbix 8 mabnuue 6ydem MUHUMAaIbHOE KOJIUYeCmaOo Uslu MoJIHoe

omcymcmeue rpoiycKos. B MpomueHOM crlydae 803MOXeH pocm rozpewHocmu usmepeHul XIMK npob eodsbi.

o [lns 3agepweHusi epadyupoeKu ¢ HeMosIHbIM KOMIIEKMOM pacmeopoe (C rnporyckamu 8 mabruue) Haxmume

kHorky «BBO4». lNpubop nodacm 38ykoeol cuzHan u Ha ducrisiee omobpasumcs Hadnuck:

He caemaHa monHasz
K alHEBFOEK 3
ManazoHa |
FOAOTHHETE
A - BEOA HET - OTH

o Haxmume «BBO/» 0nsa 3asepweHusi epadyuposku u 8bieoda Ha oucrnel 2padyupo80o4YHO20 epachuka unu

«OTM>» Onsi eo3epama 6 mabnuuy u nPOOOKEHUST USMEPEHULU.

e Ecnu epadyuposka 8binonHeHa fulb o 00HOMY pacmeopy, Mo npu Haxamuu KHorku «BBO/» aHanusamop
rnodacm 38yKkoeol cuzHasl, Ha ducrisiee Ha KOpomkoe epemsi omobpa3umcsi Hadnuce «B Kann6posxke MeHee

2x ToHeK», rnocrie 4e2o omobpasumcs mabnuya 0515 MpoOO/MKeHUsT udMepeHud.

=  Ecnu usmepeHue onmudeckol niomHocmu 2padyupo8oyHbiX pacmeopos rpodnumcs donbwe 30 MUHym,
aHanu3amop rosmopHO 3anycmum rnpouedypy 3aHyneHus. BbimonHume onepayuu npouedypbl 3aHyNeHUs
coenacHo uHcmpykuyuu cmp. 40. [llocne u3enedyeHuUs guasibl U3 KHO8emHO20 omOesieHUsl aHanu3amop
8EpHEemCsl 8 OKHO U3MEPEeHUs1 Onmu4eckol miomHocmu epadyupo80oYHbIX pacmeopos. IHmepesas epemMeHu

Mexdy rno8MmMOoOPHbIMU 3aHyITeHUAMU MOXXHO USMeHUmb 8 coomeemcmeuu C 1. 4.7 Hacmoswel UHCMpYyKuyuu.

Haxmute kHonky «BBO/» Ana npocMoTpa NOCTPOEHHOrO rpagyMpoBOYHOro rpaduka:

R2=a.9397

wlk==388. 84+A+287. 61

Ha gucnnee otobpasarca crneaylowme gaHHble:

47



e O3KCNEpUMEHTamnbHbIE TOYKU TPagympoBKM «+» C koopauHaTamun (Ac; XIMK), roe A, — cpeaHee

apugmMeTnyeckoe pesynbTaTtoB napannenbHbiX USMepeHnn onTnyeckom nnoTHocTn A1 n A2,

e rpagyMpoBOYHbLIN rpaduK B BUAE NMUHENHON 3aBUCUMOCTU, NOCTPOEHHOW aHanNuM3aTopoM no meToay
HauMeHbLUNX KBaapaToB.,;

e ypaBHeHue rpagyupoBoyHoro rpacuka suga XIMK=Ki*A+K,, roe Ki — yrnosoun koapcpumumeHt, K, —
CcBOOOAHBIN YNEH;

° KOS(*)d)I/ILI,VIeHT OOCTOBEPHOCT anmnpokcnmMaunmn Rz, nokasblBaloLWMA CTeNeHb COOTBETCTBUSA
rpagynpoBo4HOro rpachKa JKCnepmMmeHTarnbHbIM TO4YKaM Fpaﬂ,yl/l[:)OBKI/‘l.30

HaxmuTte kHonky «BBO/» Onsi npocMOTpa UTOroBOW rpagyvpoBoYHON Tabnuupbl. B nepeom ctonbue
npusogdatrca  3HadeHna XIK rpagyMpoBodHbix pactBopoB «MrO/ny»; BO BTOpOM — cpegHee
apudmeTnyeckoe pesynbTaToB napannenbHbIX N3MepeHUn onTudeckon noTHOCTU A1 1 A2 «Agp»; B
TPeTbEM — 3HAYeHUS] OTKMNOHEHUSA 3KCNePUMEHTAamNbHbIX TOYEK OT NUHENHOW 3aBuCUMOCTU «d%»,

BbID@KEHHbIE B MPOLEHTax OT COOTBETCTBYIOWMX 3HadeHun XMK; B yeTBeptom — cTaTyc
rpaayvpoBOYHbIX Touek «cTaT» («BKJT» / «OTKJ1»).3!

Mrgfm HoF ol CTaT
16 . 13

28 A.4821 Z EED
48 A.438 -5 EED
YA B.351 1 Ek.Q
188 @, 277 5] Bk
1e@ @, 122 5] EED

AHanus pe3ynbLTaToB rPagyVpPoOBKN U pefaKTUpoBaHMe rpagynpoBoYHoro rpadpumka

PesynbTaTtbl rpagyvpoOBKM CUYMTAKOTCS YAOBMETBOPUTENbHLIMU, €Crn KO3(UUNEHT LOCTOBEPHOCTU
annpokcumauum R?, oToBpakaemblii B OKHE MPOCMOTpa rpadyMpoBOYHOro rpaduka, He Huxke 0,995.
3Ha4yeHNs1 OTKIMOHEHMUST SKCNEPUMEHTArbHbIX TOYEK OT NMHENHOW 3aBucumocTn d%, oTobpaxkaemble B
pekomeHayembix 3HadeHun: ansa Todkm 10 mro/n — 20 %, anga Toukn 20 mrO/n — 10 %, ANga ocTanbHbIX
Touek — 5 %.

Touyku ¢ 6ONbLUMMM OTKIIOHEHUSIMU OT JIMHENHON 3aBUCMMOCTM MOXHO UCKIHOYUTL U3 rpagyupoBOYHOrO
rpadomka. [ns 3TOro ¢ NOMOLLBIO KHOMOK «=>» U «<=» BblbepuTe TOYKy C GOMbLIMM OTKIOHEHUEM,

30 3HaueHus KOSd)CbI/ILlI/IeHTOB ypaBHEHNA U R2 MOryT OTNnM4aTbCA OT NpUBEAEHHbIX Ha PUCYHKE.

31 3navenus Acp 1 d% MoryT oTnnyaTbCs OT NPUBEAEHHbBIX Ha PUCYHKE.

OTCyTCTBME UMM NPUCYTCTBUE 3HaKa «-» nepep 3HavyeHnem «d%» O3HayaeT, UTo AaHHas ToYKa PacrosiokeHa HWKe MU, COOTBETCTBEHHO, Bbille
rpagyMpoBOYHOro rpadmka B paccMaTpuBaeMbIiX KOOpAMHaTaX.

[ns nepsowt Toukmn rpagympoBku (XMK = 0 mrO/n), 3HayeHne OTKIOHEHWUS OT FIMHEWHOW 3aBUCUMOCTM He NMPUBOAWTCH, T.K. AN HYyNs MOHATME
OTHOCWTENBHOW OLUMOKN HE MMEET CMbICra.
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Hanpumep «40 mrO/n».

Mrid<mn_ HcfF ol CTaT
H.535 EED

18 R[.583 13 EED

ES H.451 = EED

7o fhwey B ey

188 @, 277 o} EE.D
1e@ @, 122 A EED

Haxmute kHonky «COJIb/-». CTaTyc gaHHOM TOYKM nameHutcest Ha «OTKJ1». 3HaueHns1 OTKNOHEHMS OT

NUHENHOWN 3aBUCUMOCTW OCTarbHbIX TOYEK AOSMKHbI npn 3TOM YMEHbLUUTbCA.

“n H ol CTaT

= = =
e = 11
NS S E
EEE EEE
Lt R L R N ) [ [ ]
[ ) I w T T 1
[ R o el 0 [
EEE Sk

O6paTuTe BHUMaHuUe
e He pekomeHdyemcs omknodame bonee 00HoU epadyupo8OYHOU MOYKU.

e [Ipu npocmompe epadyupo8oyHOU mabnuusl 8 CMPOKEe OMKIIOYEHHOU MOYKU 8Mecmo 3HaqyeHus1 Aq, bydem

omobpaxxambcsi Hadnucb «OTK/T»:

=
C
e

=) pap = T
—_

e e
EEEEESEC
EEE Sk

Haxmute Ha kHonky «OTM» ana npocmoTpa rpagyvpoBOYHOro rpaduvka, nocTpoeHHoro 6e3 ydyeta
BbIKNIOYEHHOWN TOYKW. Ecnn koadhpuumeHT 4OCTOBEPHOCTM annpoKCumMaLummn yBennunTcs (ctaHeT bnuxke
K eQUHULE), TO UCKINIOYEHNE TOYKM N3 rpadomka BbIMOSTHEHO NPaBUITbHO, B NPOTUBHOM Cllydae BEPHUTECH
B MTOrOBYIO IpagyMpOBOYHYO0 Tabnuvuy, BblOennTEe OTKIIHYEHHYIO TOYKY U BKNIOYUTE €€ MOBTOPHbIM
HaxkaTneM KHonkn «COJIb/-».

F2=0.3939

AMNkE==398. 18+A+287. 64

B cnyuyae, ecnu oTKMNYEHME TOYEK He MO3BoNsieT A06UTbcA cobnoaeHus ycnosus R?2 = 0,995,
Haxatmamm kHonkn «OTM» BepHUTECb B OKHO C Tabnuuen pesynbTaToB W3MEPEHMIN ONTUYECKOM
NNOTHOCTM TPALYNPOBOYHLIX PAcTBOPOB WM MPOBEAMTE M3MEPEHUs NMOBTOPHO (4Ms BCEX TOYEK WUNK
BbIOOPOYHO ANA ToYeKk ¢ 6ONbLUMMW OTKNOHEHUAMU OT JIMHEMHOW 3aBMCMMOCTM) B COOTBETCTBUM C
n.n. 5.2.2.6 - 5.2.2.9. lanee ¢ nomowpto kHonkn «BBO/M» nepenante B OKHA C rpagyMpoOBOYHbLIM
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rpaconkoM 1 UTOTOBOK rPaayMpPOBOYHON TabnuLen AnsA OLeHKU Nony4YeHHbIX 3HadeHunin R? n d%.

Ecnu onncaHHble Bblle OENCTBUS HE NO3BOMSOT D,OGVITI:CFI nonyvyeHuda rpagynpoBo4yHOro rpacbvn(a Cc
Tpe6yeMbIM KOS(*)d)VILI,VIeHTOM OOCTOBEPHOCTU annpokCuMmaunmn, NnpurotoBbTe HOBbIE rPaAQYyNPOBOYHbIE

pacTBOPbI 1 NOBTOPUTE rPagynpoOBKY.
3aBepLueHue rpaayvnpoBKu

lMocne 3aBeplleHVs aHanmM3a pes3ynbTaToB rpagympoBKN M pedakTMpoBaHus (Npy Heo6XoauMMocCTK)
rpagympoBOYHOrO rpaduka nepervavte B OKHO C UTOrOBOW rpagyupoBOYHOM Tabnuuen u Haxmute
kHonky «BBO/A». Ha gucnnee otobpasntcsa Bonpoc:

JanoOMHHUTE

rpPaAYHPOBEYY
aAd - BBOA
HET - OTH

[nsa Bo3BpaTta K MPOCMOTPY pe3ynbTaToB rpagyupoBKU U pedakTUpOBaHWMIO rpagynpoBOYHOro rpadmnka
HaXXxmuTe KHomKy «OTM».

[ins 3aBepLUeHMs rpadyMpoOBKM U COXPaHEHUS pe3ynbTaToB rpagyvpoBKN HaXXMUTE KHOMKy «BBO/».
AHanusaTtop nogacT 3BYKOBOW CUrHan, Ha gucnnee Ha 3 cekyHabl nosiButcst Hagnucb «Ipagyvposka 10-

160 mrO/n coxpaHeHa», nocre 4Yero Ha aucnnee oTobpasuTcst rmaBHoe MeHto aHanusaTopa XIK:

JxcnepT-HHI-XIK
foTOME TPHYECKHA

aHanu3atop XK
H3M EABE @1

PepaktupoBaHue rpagyMpoBKM CTaHOBUTCSI HEAOCTYNHbIM. [pagympoBka GyaeT coxpaHeHa B MamsiT

aHanusaTopa ¥ XpaHUTCsi 4O Tex Nop, Noka He ByaeT BbINOMHEHA U COXpaHeHa HoBas rpadyvpoBKa.

B nto6or MOMEHT BbINOMHEHUS HOBOW rPaayupoBKK (00 ee 3aBepLUEHMS) MOXHO BbINTY 6e3 CoxpaHeHus
pe3ynbTaTtoB. [pn 3TOM B NaMATV aHanu3aTtopa OCTaHYTCsi COXPAHEHHbIMW pe3ynbTaThl NpeablayLlemn

rpagyvpoBKW.

[na aTtoro nepenguvte B OKHO C Tabnuuen pe3ynbTatoB W3MEPEHMN OMNTMYECKOW MNNOTHOCTU
rpagympoBOYHbLIX PACTBOPOB U HakmuTe kHonky «OTM». Ha ancnnee otobpasntcsa Bonpoc:

[MpepBaTh

rpaAYyHpoBEy”?
aAd - BEODA
HET -0TH

[nsa npooomKeHNs BbINOMHEHNS FPagynpPOBKN HaXXMUTE KHOMKY «OTM».
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[ns BbiIxoga u3 rpagyvpoBkM 6e3 coxpaHeHusi pe3yrnbTaToB HaxmMuTe kHomky «BBO/M». AHanusatop

nepenaet B okHO «IpaaympoBka XMK»:

I'paayuposra XK :
18-168 wr0~n
MpocHoOTR

HaxmunTe kHonky «OTM» nBa pa3a Ans Bo3BpaTa B rMaBHOE MEHHO:

JxcnepT-HHI-XIK
foTOME TPHYECKHA

aHanu3atop XK
H3M EABE @1

4.5.3 TpagyvpoBKa B guanasoHe 3HaueHuia XMNK ot 80 go 800 mrO/gm?

MpocmoTp NnapameTpoB rpagympoBKM B guanasoHe 3HaudeHunia XMK ot 80 go 800 mrO/am?,
3anucaHHOM B NaMATU aHanusartopa

Bonaute B rmaBHoe meHo aHanusaTopa XK n Haxmute kHonky «KJ1b» (unu «FTPAL» ans mogenu
«wnanor»). Ha gucnnee otobpasutcs okHO Bbibopa AnanasoHa 3HaveHnn XIMK «FpagympoBka XMK».
KHonkamun « = » n « < » BblbepuTe Tpedyembin amanasoH 3HavyeHnin XIK «80-800 mrO/n».

I'vaayupoera XIK:

18-168 mr0-a

HaxmuTte kHonky «BBOA». Ha gucnnee otobpasntca OKHO rpagyvpoBKM B BblIOpaHHOM Aumana3oHe
«'papaymnposka XIMNK: 80-800 mrO/n»:

I'baayupoBra XIK:
88-8HH wr0-n
HoBan

KHonkamn « = » 1 «<» BbIbepute KomaHay «MpocMoTp» n HaxmuTe kHonky «BBO/». MpocmoTp

rpagyvpoBkun B AuanaszoHe 80-800 mrO/am® npoBoAAT aHanorMyHo NPOCMOTPY rpadyvpoOBKU B
AnanasoHe 10-160 mrO/am3 B cooTBeTCTBUM C N.N. 5.2.1.3 — 5.2.1.6 HACTOSALLEN UHCTPYKLUK.
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NMpoBeaeHue rpaayvpoBKM B ananasoHe 3HaueHuii XMK ot 80 go 800 mrO/gm?

Bongute B rmaBHoe meHto aHanusatopa XIMK n HaxmuTte kHonky «KIB» (unu «FPAL» gna mogenu
«Onanor»). Ha gncnnee otobpasntcs okHO BblGopa gmanasoHa 3HadveHun XK «pagymposka XIMK».
KHonkamun « = » 1 « < » BblGepute Tpebyemblii AnanasoH 3HaveHmin XIMK «80-800 mrO/n».

INraauuposra XIMK:

18-16H wrb~n
OH-8HH wrl-n

Haxmunte kHonky «BBO[». Ha amncnnee otobGpasntcsa OKHO rpagyMpoBKM B BbiOpaHHOM Auanas3oHe
«I'pagyvposka XTIK: 80-800 mrO/n»:

I'daayuposra XK :
88-88H wWr0-n
HoBana

B okHe «'papgynpoBka XIMK: 80-800 MrO/n» kHONKaMm « = » 1 « < » BblbepuTe komaHay «HoBasi»:

I'baayupoBra XIK:
8H—-8HH wmri-n
MpocHoTD

Haxmute kHonky «BBOA». [MpoBeaute rpadyvMpoBKY aHanorMyHo npoBEAEHU0 rpagyupoBKA B

AnanasoHe 10-160 MrO/am3 B COOTBETCTBUM C HACTOALLEA MHCTPYKLIMMA.
4.6 lNpoBepeHue N3MepeHNiA

Bongute B rmaBHoe meHio aHanmsaTtopa XK n Haxmute kHonky «A3M». AHanusatop nepevget B
COCTOSIHME OXMOaHWSA YCTaHOBKM Buarbl C AUCTUNNMPOBAHHON BOAOW AnsA 3aHyneHus®. Ha gucnnee

oTobpasnTtcsa coobueHme:

JAHYMNEHHE

YCTAHOEKMTE EWanY .
A THANMFOE aHHDIA
E: D00

32 Ecnu e kroeemHom omdenetuu homosiyeliku 8 MOMeHM 8800a KoMaHOb! «HoBas» Haxodunack euasna, aHanusamop nodacm 36yKo8oll cuzHas u
Ha ducnnee omobpasumcsi Hadnuck « U3B/1eKUTe BUasay». [1ns npodosmkeHusi pabomsl ugiekume guasy U3 KIo8emHo20 0maAoeieHusl.
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BcTaBbTe B KlOBETHOE OTAENEeHue Buany ¢ AUCTUNNMPOBaHHOM BOAOW, MOArOTOBMAEHHYO Mo n. 4.4.1, B
OTBEpCTME KIOBETHOrO oTAeneHus (PoToMeTpudecKkon SYenknm OO0 ynopa. AHanusaTop pacnosHaet
Hanuune BMarnbl B KOBETHOM OTAENEHMM U aBTOMaTU4eCcKn 3anyctut npoueaypy «3AHYJIEHUE». Ha

auncnnee OTO6p83I/ITCF-I Haanucb:

JAHYNEHHE

MoASEANTE o w.
18—16H mMro-m
2 cek

B HuxHen CTpOKe 6y,EI,YT OTO6pa)KaTbCF| NnoKa3aHunA Taﬁmepa: O6paTHbIl7I OTCYHET BpemMeHun pfo

3aBepLUeHNs npoleaypbl B cekyHaax>>.

MNocne 3aBepleHna npouenypbl 3aHyneHunAa aHanm3aTtop nogact 3ByKOBOIZ curHan un Ha pgucnree

oTOOpasnTCca Haanuch:

JAHYNEHHE
BbINOAHEHOD

H3BnekuMTE BHAaNY

N3Bneknte Buany c OUCTUNNUMPOBAHHOW BOAOW. AHanu3atop nepengeT B COCTOSIHME OXUAAHWUA

yCTaHOBKM BuMarbl ¢ npobown. Ha gucnnee otobpasntca coobleHune:

YcTaHOBUMTE
BHAnNy C nNpoboQ

BctaBbTe B KoBETHOE OTAeneHue Bumany ¢ npobou, nogrotoBreHHyo no n.n. 8.1-8.7 TOCT 31859.
M3mepeHne HaudHeTcs aBTOMaTuU4eckn. AHanmM3aTop pacnosHaeT ananasoH 3HadeHun XIK, B koTopom
HaxoauTca 3HadeHme XK aHannsanpyemoro pacTeopa, 1 BbINOHUT N3MePEeHne Npu COOTBETCTBYHOLLEN
paboyent anvHe BormHbl: 430 HM (auanasoH 10-160 mrO/am®) unu 605 HM (auanasoH 80-800 mrO/gmd).

YcTaHoBka Tpebyemon paboyen AnnHbl BOSHbI BbIMOMHSAETCH aHann3aTopom aBTOMaTUYECKH.

Mpn aTom Ha gucnnee dygeT oTobpaxaTbcsa cneytowas MHhopMauus:

33 3aHyneHue NPoOM3BOAMTCS NOOYEpPeaHO AMNs ABYX AMANasoHOB 3HadeHui XMK. He BblHUMAlTe BUaMy A0 3aBepLUeHUst NpoLeaypsl 3aHyneHus. B
NPOTMBHOM Clly4ae aHanM3aTop nogacT 3BYKOBOM CUTHar, Ha AUCHIee NosIBUTCS HaAanuch «3aHyleHUe He BbiNoIHeHO. [0)KAnTecb OKOHUYaHUS
npoueaypbl», MOCMe Yero aHanu3aTop MnepeiaeT B COCTOSIHME OXWAAHWS YCTaHOBKM Buanbl C AUCTUISIMPOBAHHOM BOZOW [AMNsl 3aHyneHus.
[nuTenbHOCTb 3aHyreHns no ymonyaHuio coctasnsieT 20 cekyHd. VIsMeHeHve 3HayYeHVsi OJIMTENbHOCTM 3aHysNeHust — B COOTBETCTBMM C N.4.7
HaCTOALLEN UHCTPYKLMN.
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HiMepeHue

noAOKAHTE :
[y 1.313

B HwkHel cTpoke OyayT oTobpaxaTbCsl MokasaHusi Talmepa: (0OGpaTHbI OTCYET BPEMEHU [0

3aBeplieHunda npouenypbl B ceKyHnax) N 3Ha4YeHne oNTUYECKON NITOTHOCTU .

Mocne 3aBepwenns wuamepeHnss XIMK Ha pgucnnee otobpasutca pesynbTaT — 3HadeHne XIK
aHanuanpyemomn npobbl ¢ ykazaHnem ananasoHa 3HavyeHun XIK n cootBeTcTBYHOLWEN paboyen ANHbI

BOJIHbI:

FezaneTaT PezaneTaT

HEMAZO0H 18-1&68 mrd-m HMAMNAZ0H 28-388 mMrid-n
I8 HH HS HH

2.8 mrld-n 385 wrh-n

nnn

O6paTtuTe BHMMaHue

Ecnu pesynbmam usmeperusi XI1K npobbi ebixodum 3a epaHuybl duana3oHa 3HadeHuli XK, ons usmepeHusi 8
komopom npoba 6bina obpabomaHa coomMeemcmeyrUWUM peazeHmMoM, 8 HUXHel cmpoke ducriniess 6ydem

omobpaxambcsi Mu2atou,asi Hadnuck «Bbixod 3a epaHuubl duanasoHa».

Hanpumep, ecnu e pesynbmame usmeperusi XI1K npobsi, o6pabomaHHol peazeHmom ro . 7.3.7 FOCT 31859
0nsi usmepeHuli 8 duanazoHe om 10 0o 160 meO/OMS3, nonyveH pesynbmam 6onee 160 m20O/Om3, Hanpumep 207,4

meO/0M3, Ha Oucrinee omobpasumcs credyrowast UHhopMayusi:

FezaneTaT

B smowm crnydyae Heobxodumo rnocmyrnums 00HUM U3 08yx crnocobos:

34 3HayeHne onTUYECKOoW NIOTHOCTU MOXET OTNUYaTbCsi OT npuBeaeHHOro Ha pUcyHke.

He BblHMMaliTe Buany [0 3aBepLueHust n3amMepeHusi. B npoTMBHOM cnyyae aHanusaTop nofacT 3BYKOBOW CWUrHam, Ha Aucnnee nosiBUTCS Haanucb
«M3mepeHre He BbINOMHeHOo. [JoXAuTECH OKOHYaHUS NMPoLEeAypbl», MNOCHEe Yero aHanmM3aTop BEPHETCS B COCTOSIHUE OXMAaHUSI YCTaHOBKWU BUasbl C
HyneBon npobon BoAbl.

[OnutenbHOCTbL n3MepeHusi No ymon4danuto coctaenseT 10 unm 20 cekyHa, B 3aBUCMMOCTM OT Avanas3oHa 3HadeHun XK, ons namepeHunsi B KOTOpoM
noarotosnieHa npoba. ViameHeHne 3HauYeHUst 4NIUTENBHOCTU — B COOTBETCTBMM C M. 7.2 HACTOSALLEN MHCTPYKLUNN.
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e 3aH0B80 rnodzomosums npoby Kk usmepeHusivM 8 duarnazoHe om 80 do 800 meO/Om3, ucronb3ys peazeHm o .

7.3.8 TOCT 31859, u noemopumse U3MePEHUS;

e pasbasumsb rpoby AucmusinupogaHHOU 000U mak, Ymobbi pesyrbmam usmepeHusi XIK npobbl okasarncs &
OuanasoHe om 10 0o 160 meO/Om3, nod2omosums ee K usamepeHusiM 8 duanazoHe om 10 0o 160 maO/Om3,

ucrnonb3ys peaezeHm no n. 7.3.7 FTOCT 31859 u noemopume U3MepeHUs.

Ecnu 8 pesynbsmame usmepeHusi XIK rnpobki, obpabomarHol peazeHmom no n. 7.3.8 OCT 31859 dnsa
usmepeHul e duanasoHe om 80 Ao 800 meO/Om3, nonyqeH pesynbmam 6onee 800 meO/OmS, pazbasbme rnpoby
ducmurnnupogaHHoU 80dol mak, 4Ymobbl pesynbmam uamepeHus XI1K npobbi oka3asncsi 8 duana3oHe om 80 0o
800 m20/0m3, nodzomosbme ee k usmepeHusim 8 duarnazoHe om 80 Ao 800 m20O/0M3, ucrionb3ysi peazeHm o .

7.3.8 TOCT 31859 u noemopume U3MepeHuUsl.

Ecnu 8 pesynbsmame usmepeHusi XIK npobbi, obpabomaHHoU peazeHmom ro n. 7.3.8 OCT 31859 dnsa
uamepeHul e duanasoHe om 80 do 800 meO/Om3, nonydeH pedynbmam meHee 80 meO/0m3, 3aHO80 N0d20mosbme
npoby k usmepeHusiM e OduarnazoHe om 10 do 160 mM20/0m3, ucnonb3ys peazeHm no n. 7.3.7 FTOCT 31859 u

rnosmopume UusmMmepeHus.

3ad)I/IKCVIpOBaB pe3ynbTaTt, U3BNEKnTe BUany M3 KIOBETHOINoO OTAENEeHUA. Ha gucnnee 0T06pa3VITCFI

coobLeHue:

YcTaHOBUMTE
BHAMNY C Npo6oR

Ona wamepenns XIMK cnegyowen npobbl NOBTOpUTE oOnepauun aHanormyHble npegbiayemy

N3MEPEHNIO HAaCTOSILLIEN UHCTPYKLUM™.

[ina 3aBeplUeHNss U3MEPEHUIN 1 BbIXOAa B rmaBHoOe MeHo aHanudaTtopa XK HaxmuTe kHonky «OTM».

Ha oucnnee otobpasntcs Bonpoc:

FezaneTaT

HANA=0H 18-168 mMrio-m
FA HH

207 .4 mrl“n

% Ecnu usmepeHue XIK npob eodbi npodnumcsa donbwe 30 MuHym, aHaiu3amop ro8MmopHO 3arycmum rpouedypy 3aHyneHus. BbinonHume
onepayuu o n. 6.2-6.3 Hacmosiwel uHcmpykyuu. ocne ussnedyeHus suaribl U3 KHO8eMHO20 0mOesIeHUs1 aHau3amop 8ePHEMCS K OXXuOaHUro
ycmaHoeKu 8uarsibi ¢ npoboll. Iimepean epemMeHuU Mex0y Mo8mMopHbLIMU 3aHYIEHUSIMU MOXHO U3MeHUMb 8 coomeemcmeuu c 1. 7.3 Hacmosiwel
UHCMPYKUUU.
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4.7

Haxmunte kHonky «OTM» ons Bo3BpaTa K namepeHuam munu kHonky «BBO[» ons Bbixoga B rnmaBHoOe

MeHto aHanunsatopa XIK:

Jxcnept-HAI XK
doTOME TPHYECKHA

aHanu3atTop XK
H3H KB @1

BosepaT B rnaBHoe MeHto aHanmaaTtopa XIK Takke 6yaeT BbINONHATLCA NpU HaxkaTumn kHonkn «OTM» B
npouecce 3aHyneHusi, U3MepeHnss ONTUYECKON MNMOTHOCTM Mpobbl M NpU BbIBOAE pPe3ynbTaToB Ha

Aavcnnee, T.e. B 060 MOMEHT BPEMEHW, KOrAa B KIOBETHOM OTAENEHNM yCTaHoBIeHa Buana.
Hactpoiika napameTpoB nsmepeHms XMk

Bonaute B rmaBHoe meHto aHanmsaTtopa XK n Haxmute kHonky «®1». Ha gucnnee otobpasntcsa OkHO

yctaHoBku napameTpoB nameperus XK «MapameTtpbl XMK»:

MNarameTrEe ANE
1.T=18cek BEFEMA KEH

2. L=30MKMH 2aH9neHKe

,D,J'Iﬂ N3MEeHEHNA ONMNTEeNTIbHOCTU I/I3MepeHI/II7I HaXXMUTE KHOMKY «1». B mecTte BBOoga 3Ha4yeHus

ANUTENbHOCTU M3MEPEHUIA NOSIBUTCS KYPCOP B BUAE MUratoLLero NpsiMoyroribHUKa:

NaFareTre =ME
1.T=R EFEMA =M

2. =30MHH ZaH3neHKe

HabepuTte Ha knaBuaType Tpebyemoe 3HaYeHne ANUTENBHOCTM U3MEPEHUI B cekyHaax, Hanpumep 15:

MNarameTrFe ANE
1.T=15H EFEMA HMEH

2. L=30MKMH 2aH9neHKe
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Haxmute kHomky «BBO/M» Onsi cOXpaHeHWst HOBOMO 3Ha4YeHusi OSIMTENbHOCTU M3MepeHun. Kypcop
NCYe3HeT, HOBOE 3HaYEeHUN 3apUKCUpyeTCs Ha MecTe NPEXHEro 3Ha4YeHus.

NaFareTre =ME
1.T=153Ccer BEFEMA HEM

2. =30MHH ZaH3neHKe

[na n3MeHeHUs MHTepBana BpeMeHW Mexay 3aHyNeHUsIMM HaXMuTe KHOMKy «2». B mecTe BBOAA

3Ha4YeHUA WuHTepBalria BpeMeHU MeXay 3aHylneHUdaMUn noABuTCcA Kypcop B Buae Murawulero
npAMOYrosibHUKa:

MNarameTrFe ANE
1.T=13cek BEFEMA KEH

2. t.=1 FIHINSHKHS

Habepute Ha knaBmaType Tpebyemoe 3Ha4YeHne NHTepBana BpeMeHn Mexay 3aHyNeHnsIMn B MUHyTaXx,
Hanpumep 20:

NapareTrEe #ME
« T=13CceE EFEMA HEM

2. t=z26E0 FaHINSHKS

Haxmunte KHOMKY «BBOA» ana  CoxXpaHeHnA HOBOro 3Ha4deHuA WHTepBalria BpeMeHUu Mexay

3aHyneHuamMu. Kypcop ncyesHeT, HOBOe 3Ha4YeHU 3adUKCMPYEeTCA Ha MecTe MpeXXHero 3HayeHus.

NaFameTre =K
1.T=153cek BEFeMA HEM

2. =20MKMH 2aHaneHHe

Mocne 3aBeplueHns ycTaHoBKM napameTpoB uamepenus XK Haxmnte kHonky «OTM» onga sosspaTta B
rnaBHoe MeHto aHanusaTtopa XK.
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4.8

MoarotoBka peakLMOHHbIX COCY 0B

BbinonHenne mnamepenmn XMNK ¢ cobniogeHnem npegnucanHbix TOCT 31859-2012 norpeluHocTen
BO3MOXXHO TOJbKO MpM TLATEeNbHOM OTOOpE N KOHTPOSEe peakuMOHHbIX CocyaoB (Buan). Ha pesynbTaTthl
namepeHnn 6onblloe BNMUsiHME OKasbliBalOT repMETUYHOCTb BMan, Mx ONTUYeckue CBOWCTBA, pa3bpoc
reoMeTpuyeckux pasmepoB, a Takke nodBngaloLMeca B xode akcnnyatauun gedekTbl NOBEepXHOCTU

(uapanuHbl, NOTEPTOCTU U T. 4.).

[nsa npoBepkn repMeTUYHOCTN PEKOMEHOYETCH HarpesaTb Buarnbl, 3anofnHeHHble 5 M CepPHOM KUCIOTbI
M NNOTHO 3aKpbITble KpbILWKaMK, B HarpesaTenbHoM 6rioke npu (15015) °C B TeveHne (120+10) MuHyT, C
B3BELLUMBAHMEM KaXJoW Buanbl OO M nocne HarpeBaHus. Maccbl Buan [0 HarpeBaHUs W rnocne
HarpeBaHWsi C NocneayoLWwmMM OXnaxaeHnem 4o NCXOAHON TemnepaTypbl AOMXKHbI OTNnYaTbecs He 6onee
yem Ha 0,02 r. B npoTMBHOM criyyae 3KCnepuMeHT NOBTOPSOT, CMEHUB KPbILLKW. Ecnin 3ameHa Kpbilek

He nomorna, Bunasbl NpU3HaOT HENPUTroOAHbIMW.

[na KOHTpONs NOrpeLHoOCTN, OOYCrNOBNEHHOW pasnuiMeM ONTUYECKUX CBOWCTB U reOMETPUYECKUX
pasMepoB BMamn, a Takke MOSBMEHMEM B XOA4e 3Kcnnyataumm OedeKkToB MOBEPXHOCTU (UapanuH,
noTepTocTen n T. A4.), 3anosiHUTe BMUanbl AUCTUIANPOBAHHOM BOOOW. 3MepbTe 3HaYeHUsa OnTUYECKOn
NNOTHOCTK (C 3aHyNeHnem no ogHon n3 Buan) npu gnvHe sonHbl 430 HM. [Janee paccopTupynTe Buansl
Ha rpynnbl, 4TO6bI B K&XXAO0WM rpynne Buarbl OTNIMYannchb No 3Ha4eHNAM ONTUYECKOW NNOTHOCTU He Gonee
yem Ha 0,01 A. B panbHenwem ans rpagympoBKn 1 U3aMepeHuin npob ncnonb3ynte Buanbl, BXogsawime B

OZHY W Ty Xe rpynny.

Onsa paboTtbl B AnanasoHe 3HadveHuin XMNK ot 80 go 800 mrO/am® gonyckaeTcs NpUMEHsTb Buansl,

oTnnyarwwmecd apyr ot gpyra no 3Ha4eHnam ONTUYECKON NNOTHOCTU Ha BennynHy oo 0,02 A.
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N3mepeHune uBeTa NMBa C UCNO/Ib30BaHUEM KoMnsekTa «3kcnepT-003-UBeTHOCTL NMBa»
no FOCT 12789-87 «llnBo. MeToAbl onpeaeneHns LuBeTa»

OnpeneneHne uBeta nuBa BbiNonHsietca B cootBetctBue ¢ [OCT 12789-78 «[MnBo. MeToabl

onpeageneHna usetar» n. 3 «Onpe,u,eneHme LBeTa KOJIopuMmeTpn4eCKkMmMm MeTogom».

YcraHoBuTe kapTpuox «430», nepexogHuk ans kioseT 10x10 mm un Bknouute dotomeTp. [locne
@
nosisnenuns Hagnucn «dotomeTtp AkcnepT-003» HAXKMUTE KHOMKY W ganee 3arnycrtuTe nporpaMmmy

«lnBO» HaXKaTMeM KHOMKK . I'Ile6op nepe|7|,1:|,eT B COCTOAHNE N3MEepEeHUd ONTUYECKON NMIOTHOCTH

M Ha aucnree otobpasnTcs creayroLas MHPopMauums:

Il *430 0:05
Mueo FOCT 12789-87
D=0.195

5.L=0.01 m - KloBeTa
6. K1 =1 pasBegeHue
K=19.5 (10<K<100)
Ueet: 0.40 cm3

D — namepsiemoe 3Ha4yeHne onTMYECKON MNNOTHOCTMY;

L — TonwmMHa Cnos >XMaKoCTu B KIOBETE, BbIPa)KEHHas B M;

K1 — koacbdmumeHT passeneHus;

K — paccuntaHHbIn Npubopom nokasatenb NOrNOLLEHUS;

LiBeT — paccuMTaHHOe nNpubGOpOM 3HA4YeHMEe LBeTa, BbipaxeHHoe B cM® pacTBopa Moaa koHueHTpauuen 0,1

monb/am® Ha 100 cm® Boabl (BbIBOAMTCS HA AMCNNEN TonbKo nNpu cobnoaeHun HepaseHcTBa 10<K<100).

Hanente B nameputeneHyto kioeTy 10x10 MM ANCTUNNMPOBAHHYO BOAY, YCTAHOBUTE €€ B KHOBETHOM

@
oTAoeNneHNn N HaXXMUTe KHOMKY and 06HyJ'IeHVIF| 3Ha4YeHMs OMTMYECKOW MNOTHOCTW. I'Ipvl 9TOM

paccuuTaHHbIN nokasaTtenb nornoweHus (K) Takke npuMeT HyneBoe 3HayYeHue.

Il *430 0:05
Muso FOCT 12789-87
D =0.000

5.L=0.01 m - krOBeTa
6. K1 =1 pasBegeHue
K=0.0 (10<K<100)

M3BneknTe KIOBETY, BbIEWTE AUCTUNNMPOBAHHYIO BOAY, HanenTe NogroTOBMEHHOE K aHanuay MnvMBO
(NpegBapuTENBHO ONOSTIOCHYB UM HECKOSBbKO pas3 KIOBETY) M YCTAHOBUTE KIOBETY B KIOBETHOE OTAENEHME.

Mpn HeobxoAMMOCTU n3MeHUTe 3HaveHne koadduumneHTta passegeHuns K1. [1na aToro HaXXMnTe KHOmMKy

. B MmecTe BBOAA 3HAYEHUS NOSIBUTCSA MUTraoLLINKA NPAMOYTronbHUK:
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il *430 0:05
MNueo MOCT 12789-87

D =0.195

5.L=0.01 m - KlOBeTa
6. K1 = passeneHue
K=19.5 (10<K<100)
LiBet: 0.40 cm3

YcTaHoBUTE 3HAYEHUE «1» HaXaTUeM KHOMKK Ans CBETNoro unm «4» Haxxatmem KHOMKn

Anst TEMHOro NMBa N HaXXMUTe KHOMKY .

B HMXHen CTpOKe 0TO6p83VITCFI pe3ynbTat nSMepeHunda — UBeT nuea, Bblpa)i(eHHbIVI B cm® pacTBopa noga

koHUeHTpaumen 0,1 mons/am® Ha 100 cm® Boabl.

O6paTtuTe BHMMaHuUe

FOCT 12789-87 npednuckigaem ucriofib3ogame Klogembl € OnuHoU onmu4yeckoeo cross 10 mm. [lpu
K6

ucrnonb3o8aHuU Kroeem ¢ Opyaol OnuHoul, 8sedume coomeemcemeyruee 3Had4eHue Haxxamuem KHOMKU 5 .B
Mecme eso0a nosisumcs Muzarouuli npsiMoyeonbHUK. Habepume Ha Knasuamype mpebyemoe 3HadyeHue (8

BBO/]
mMempax) u Haxxmume KHOMKY
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6.1

N3smepeHne ¢ocdopa BOAOPaCTBOPMMOro B TEMJINUHLIX FPYHTaX C WUCMNOJIb30BaHUEM
KomMnekTa «3kcnepT-003-P»

Hactosawee pykoBoacteso paspabotaHo OO0 «IKOHUKC-3KCIMEPT» n OO0 «HUKO AHAJTUT» n
ABNSAETCS onucaHmeM npoueaypbl paboTbl ¢ komnnektom «3AkenepT-003-cpocdop» («kcnepTt-003-Py)

npu OTOMETPUYECKOM ONpeaeneHnn BogopacTBoOpnMoro hocgopa B TENMUYHbIX rpyHTax.*°

MeToabl namepeHuii n npobonoaroToBkn ocHoBaHbl Ha FOCT 27753.5-88 «[pyHTbl TennuyHble. MeToa
onpegeneHna BogopacTsopumoro docgopa», OCT 27753.2-88 «[pyHTbl TennuyHble. MeTtoa
NPUroTOBMNEHNA BOLHOW BbITSXKKM» — TaK Ha3blBaeMblii BecoBoW MeTof pasbaBnenus (1:5 n 1:10) n
«MeTogunyeckmx YKasaHusAX no onpenerieHnt0 OCHOBHbLIX arpOXMMMUYECKMX Mokas3aTenen TenmmMYHbIX
rpyHTOB», yTB. [Ocarponpomom CCCP, UMHAO, 1986 — obbemHbin meTon pasbaeneHusa 1:2
(pekomengosaH BHANTTUXNM).

CyLLl,HOCTb mMeToda aHanm3a COCTOUT B WUM3BIEeYEeHUU U3 TIpyHTa BOAOPACTBOPUMbLIX BeLleCTB
}J,VICTI/IJ'IJ'IVIpOBaHHOIZ BOOOWN, n3MepeHunn B nosiy4eHHOM pacteope MaccoBom KOHUEHTpauunn P20s 1 ee

aBTOMaTU4YeCcKoM nepecyeTe B cofepkaHune P2Os B 1 kr unu 1 n rpyHTa.

Mpn aTOM B 3aBMCUMOCTM OT MacCOBOW JONW opraHnveckoro sellecTtsa B rpyHTe FTOCTom 27753.2-88
npeanucbiBaeTcs ABa Buaa pasbaBneHns npobbl rpyHTa BOAOW (Tak Ha3biBaeMbli BECOBOW MeETO.

pa3baBneHus):
1:5 — ons rpyHTOB € MaccoBOW Aosen opraHundeckoro sewectsa go 30% u
1:10 — gns rpyHTOB C MacCOBOW A0newn opraHnyeckoro BewecTtsa cabiwe 30%.

OcHoBy komnnekta «3kcnept-003-dpocdop» coctaBnaet otomeTp «IAkenept-003», cneumansbHO
MOOVMULMPOBAHHBIA ANA aHanusa TennuyHbIX FPyHTOB. B npmubope makcumanbHO ynpoLleHbl
npoueaypbl rpagyvpoBKn, namepeHns n obpaboTtkn pesdynbtaTtoB. B yacTHOCTM, HET HEOOGXOAMMOCTH
nonb3oBatbca Tabnuuammn nepecyeta. Npnbop aBTOMATUYECKM NPOU3BOAUT NEpPecHeT pesynbTaToB
n3amepeHnn B Tpebyemble eanHuLbl cogepXaHua BogopacTteopumoro docdopa (P20s) B pacteope
(«mr/n») n B npobe rpyHTa («Mr/kr» ona BecoBoro metoda pasbaBneHus u «wmr/n» ana obbemMHoro

MeToda pasbaBneHns) n otobpaxaeT Ux Ha gucnnee.

Mpw aTom Npnbop coxpaHseT BCe PyHKLIMU yHUBEPCANbHOrO hOTOMETpa.
O6Lwume Nono>XKeHus

O6wwme TpeboBaHus Kk BbinonHeHMto aHanusa —no NOCT 27753.0-88.
MeTtog ot6opa npob — no NOCT 27753.1-88.

B cootBetctBumM ¢ NTOCT 27753.5-88 npepnernbHble 3Ha4eHUS CyMMapHOW MOrpeLLHOCTN pesyrbTaTos

36 I'Iop;u:lm( BbIMNOJTHEHUA VISMepeHI/IVI C Apyrmmum cneumanm3mpoBaHHbIMU KOMMNNEKTaMy C UCNonb3oBaHUeM BCTPOEHHOro nporpamMmMmHoro obecneveHns

npuBOoAUTCA B OTAENbHbLIX MHCTPYKUMAX.
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aHanuaa npu goseputensHon BeposaTHocTn P=0,95 cocTtaBnsioT:

30% — B AnanasoHe KoHLUeHTpauuii P.Os B pacTBope Ao 8 mr/ame;
20% — B AnanasoHe KoHueHTpauui P.Os B pacTeope cBbille 8 mr/am.
AnnapaTtypa v peakTuBbI

Komnnekt «3kcnepT-003-hpocdop» B cocTase:

e n3MepuTenbHbIi NpeobpasoBaTtenb oTomeTpa «3AkcnepT-003»;

o doTomeTpuyeckas sdenka dA-1;

e COeAVHUTENbHbIN kKabenb;

e OMNOK NUTaHUS;

® KapTpUOX «655» (CMEHHbIN NCTOYHUK U3nydYeHns A = (655+£15) HM)»;
e rnepexoaHuk aAnsi paboTtel ¢ kioBeTamu (10x10) mm;

e kioBeTbl (10x10) mm.

Becbl AB-200 wnn pgpyrve nabopaTopHble BeCbl 0OOLWEro HasHayeHust 2-ro kKnacca TOYHOCTU C
Hanbonblinm npeaenom e3sewwmnsaHnsa 200 r, FTOCT 24104-80.

MNnuTtka anekTpunyeckas ¢ 3akpbiTon cnmpansto, FTOCT 14919-83.

KonBbl MepHble 2-ro Knacca ToMHOCTU BMecTumocTbio 50, 100, 1000 cm3, TOCT 1770-74.
CrakaHbl cTeknsaHHble nabopatopHbie BMecTumocTbio 100, 200 cm®, FTOCT 25336-82.
LmnuHapbl mepHble 200, 500 cvm®, TOCT 1770-74.

MuneTtkn mepHble ¢ genexnuamm 0,1-0,01 cm® BMectumocTbio 1, 2, 5 cm® 2-ro knacca TovHocTn, FOCT
29227-91.

AmMoHuin monndaeHosokucnbird, FOCT 3765-78.

Kucnota ackopbuHoBas.

Kanuin cypbMsHOBUHHOKUCIBIN.

Kanun dpocopHokmcneii ogHosamelleHHbin, FTOCT 4198-75.

Kucnota cepHasi, TOCT 4204-77, pactBop MONsipHOM KOHUeHTpaumm ¢ (1/2 H.SO4)=5 monb/am® (5 H.).
Boga anctunnuposaHHas, FOCT 6709-72.

Bymara dpunbTpoBanbHasi.
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6.3
6.3.1

MoarotoBka K aHanus3y

OT60p Npo6 - Boiaep>kkm ns FOCT 27753.1-88 «pyHTbI Tenin4Hble. MeToabl oT60pa Npo6»

«1
1.1

1.2

13

14

15

2

3
3.1

3.2

3.3

OCHOBHBbIE MNMONOXEHNA
OT160p Npo6 TENNMYHOro rpyHTa NPOBOASAT MPY OCHOBHOM 06CnefoBaHUM — A0 NOCaaKn KynbTypbl

" NpU KOHTPOJ1IbHOM o6cne):\oeava| — B TEYEHMe BCeln Beretauum Bo3aesibiBaeMblx paCTeHMVI.

Bcs nnowagb Tennuubl pasduBaeTcss Ha NpoOHble nnowagku. nowaabs oaHOW NpPOoOGHOWN
NMOLWAaaKU NOCTOAHHA M B 3aBUCMMOCTY OT TUMa Tennuubl coctaenseT ot 230 o 270 m2. MpaHuub
NPoGHON NNOLAAKM ONpPeaensaTCa aNeMeHTaMm TENANYHbBIX KOHCTPYKLMIA. MpoBHbIM nnoLwaakam

npuceamMBaroT NOpPAAKOBblIE HOMepa Ha BeCb nepunoa aKkcnnyartaunn Tennmubl.

Mpn ocHoBHOM obcnepoBaHny NpoObl rpyHTa OTOMpatoT € Kaxaow npobHon nnowagkn. OT6op
nNpob NpoBOASAT He paHee 4YeM Yepes 15 gHen nocne BHECEHMS OpraHNYeckmx yaobpeHui.

Mpn kOHTpONbHOM 06cnenoBaHuK NPobbI rPyHTa OTOMPAOT C YKPYMHEHHbIX NPOOBHbBIX MMOLLaa0K
nnowaabo ot 920 oo 1080 M2, cocTOAWMX U3 YeTbipex Gnuanexalumx npoGHbIX nnowanok. B
6roYHbIX TENNULAX NPU HANUYMK CUCTEMBI A0XKAEBAHUS YKPYNHEHHasi NpobHas nrowanka goSmKHa

COCTOATb U3 YeTblIpex I'IpO6HbIX nowanoK, 06beaANHEHHbIX OQHNM QNEKTPOMarHMTHbIM KrarnaHom
nogayn nuTaTesribHoOro pacrteopa.

OT60p Npo6 Npr OCHOBHOM M KOHTPOJTbHOM 06CreJOBaHUAX MPOBOAAT METOAOM OTOopa TOHEYUHbIX

npo6 ¢ nocnegyowmMm cocTaBrieHneEM 06beaMHEHHON NPOBbLI ANs KaXKaon NpoOHOM NnoLwagku.

AMNMAPATYPA. MATEPUAJTbI

Bypbl TpocTbeBble Bl 25-15 wunu ananormyHble OGypbl, obOnagamlolmne TakuMKM  Xe
METPOSIOrMYECKUMUN XapaKTePUCTUKAMMU.

KoHTelHep ons nepeBo3ku Npob rpyHTa B arpoxumnabopatoputo.
XonogunbHKK.

Beapa.

MakeTbl NONNATUNEHOBBLIE.

lNneHka nonuatuneHoBas

Kpadt meLku.

Bbymara obeptoyHasi no FOCT 8273.

OTUKETKN.

OTBOP IMPOB.

ToueuyHble Npobbl 0T6MpalOT NOYBEHHBIM TPOCTLEBBLIM Bypom. [Npn oT6ope Npobbl Byp norpyxaroT
BEPTMKaNbHO Ha BCHO rMybuHY rpyHTa A0 OPEHAXHOro Crnosi necka unu nognaxoTHoro cnos. Ecnu
npv B3ATUM Npobbl ByaeT 3axBadeHa YacTb APEHAKHOMO Cros necka Unn NognaxoTHOro Crosi, To
OHa yganseTca npu nepeHeceHun rpyHta u3 Oypa B Beapo. [lpyM HenonHom 3anonHeHuu

NpoB600TOOPHMKA FPYHTOM TOYEYHYO Npoby OoTOUpaT psagoM 3aHOBO.
O6bemM Toue4vHol NpPobbl AOMKEH cocTaBnsaTh He MeHee 0.015 ams.

M3 ToueuHbIx Npob, oToGpaHHbIX Ha 0gHOM NPOBHON Nnowaake, CoCTaBnalT 0aHYy 06begUHEHHYIO
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npoby. Homep o6beauHeHHo Npobbl AOMKEH COOTBETCTBOBATL HOMEPY NPOGHON NMoLLaaKu.

3.4 KonumyecTBo TOYEYHbIX np06, OT6I/IpaeMbIX 014 CoOCTaBJ1IEHUA O6'beﬂ,l/IHeHHOl7I I'Ip06bl npm oCHOBHOM

N KOHTPOJIbHOM O6CJ'Ie,EI,OBaHVIFIX, npmBeaeHo B Ta6n|/1u,e.

KonnuyecTBO TOUYEUHbIX np06

npuv
Tun Tennuy, Twvn rpyHTa
OcHOBHOM KoHTponbHOM
o6cnepgoBaHMM o6cnegoBaHUMN
OcTtekneHHble 6no4YHbIE HacblinHble opraHo-MUHeparsibHbIe 80 60
OcTekneHHble aHrapHble TOXE 60 40
MNneHo4YHbIe EcTecTBeHHbIE yny4ylleHHbIE NOYBbI 40 40

3.5 B Tennuue, cBoO0OAHOM OT pacTeHuin, oT6op NpoO MPOU3BOAAT PAaBHOMEPHO HA BCEM nnoLliagun
npo6Hown nnowaaki. Ha npobHom nnowagke, 3aHATON pacTEHNAMM, TOUEeYHble NPobbl OTOMpPaloT B
psgax Mexay pacteHusimu. [ns onpeaenexHys ymucna npob B KakaoM psgy KOnMmMyYecTBO TOYEYHbIX
npob6, KoTopoe NpeacTouT oTobpaTh HaA AaHHOW NPOBHON Mowaake, Heo6Xo0ANMO pas3aenvTb Ha

4MCno psaoB..

3.6 byp nocne okoH4yaHusa oTbopa npob Ha ogHOoW MpPOGHOW MNNowagke TLWAaTENbHO OYULLAT OT

OCTaTKOB rpyHTa.

3.7 Otbop npo6 B TeEnnuMuax, 3apaXeHHbIX HEeMaTodoW, NPOBOASAT, WCMONb3ys cneynanbHo
BblAenNeHHble Ansi aToro 6yp 1 Beapo. MNocne otbopa rpyHTa 6yp 1 BeApo TaTeNbHO OYULLAOT OT

OCTaTKOB rpyHTa 1 Ae3MHMULNPYIOT KUNSALLen Bogon B TedeHre 20 MUH.

3.8 OT1o6paHHyto Npoby nepemeLLnBatoT 1 yaansaoT NOCTOPOHHME BKodeHua. O6bem 06beguHEHHOM

npoGbl AomkeH coctasnaTh 0,6-1,0 ame.

3.9 [pwu o6beme oGbeanHeHHol Npobbl 6onee 1,0 AM® NPOBOAAT €€ CoKpalleHne NyTem KBapToBaHus
ao obvema 0,6-1,0 am®. MepemelBaHne M cokpalleHue obbeauHEHHOW Npobbl MPOBOAAT B

Tennuue Ha NonMaTUIEHOBOM MIeHKe nnn obepToyHol bymare.

3.10 O6begunHeHHyo Npoby nocne ycpegHeHNst U COKpaLLLeHUs NePEHOCAT B NONMITUIEHOBLIA MELLIOK U
CHabXatloT ITMKETKOM, KOTOPYK TLIATENbHO W3ONUPYKOT OT rpyHTa. Ha 3TukeTke ykasbiBalOT
cnegyrowime AaHHble:

e 00OnacTb;

e paloH;

e COBXO03 (KONxo3);

e HOMep oTaeneHus (uexa);

e HOMEp Tennuupbl;

e HOMep 06beagMHEHHOW NPOOkI;
e paty otbopa npob;

e 0603Ha4YeHne HacToALLEero CTaHaapTa;
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6.3.2

e (bammnumio n NoanNUCbL OTBETCTBEHHOrO 3a 0THOP NPo6.

3.11 lNepen oTnpaBkon nNpob Ha aHanu3 COCTaBNAKT B TPeX 3K3eMnnsipax COMpOBOAUTENbHYIO
BE4OMOCTb 0TOOpa 06beaNHEHHbIX NPODG TEMMMYHOIO rPyHTa, B KOTOPOW YKa3bIBaKOT:
e obnactb;

e paloH;

e COBXO3 (KOMxo3);

e paty otbopa npob;

e BUA obcnegoBaHus;

e HOMep 06beanHeHHoW Npoobl;

e HOMep oTaeneHus (uexa);

e Homep Tennuupl (bpuragbl);

e KynbTypy, COpT;

e nnowanb NPobHOM NNoLaaKuy;

e KONMMYECTBO TOYEYHbIX NPo6 ¢ NPOBHOM NNoLwankKu;
e obLyee Kkonm4ecTBo Npoo;

e 00603Ha4YeHne HacTosLLEero cTaHaapTa;

e hamunuio 1 Nnoanucb oToGpasLLEro NPoGb.

OavH IK3eMnndp npunaraeTca K npo6aM, BTOpOIZ OCTaeTcd Yy arpoxmmumka, cocCTtaBuMBLUEro

BeOOMOCTb, a TpeTMVI Bpy4aeTca arpoHOMy X035INCTBA.

3.12 OTobpaHHble U ynakoBaHHble MpPoObl C 3TUKETKAMM U BeOOMOCTb0 B AeHb oTbopa npob
AOCTaBNAT Ha aHanus. Npn HEBO3MOXXHOCTU NpoBeAEeHa aHanu3a B Te4eHne OAHOro AHA npobbl
FPyHTa XpaHAT B XonoaunbHuKe npu Temnepatype oT 4 ao 5°C He Gonee CyTok.»

NoaroroBka npo6 K aHannsy

oToBAT CbVIJ'IpraTbI BbITAXEK U3 rPYHTOB, UCNOJb3yA OAMH U3 crneayrwmnx MeTtoaoB:

06bemMHbIi MeTog pa3baBneHus 1:2 — Bolgepxkn n3 «MeToamyeckux ykasaHuin no onpeaeneHnto
OCHOBHbIX MoKasaTenen TennudHbIX rpyHToB», yTB. ocarponpomom CCCP, UMHAO, 1986, n. 3.1.3

an/IFOTOBJ'IeHVIe BbITS)KKWM 0O bEMHbLIM METOOO0M.

«MeToamyeckme ykaszaHUA YCTaHaBNUBAKT METOA MPUrOTOBMEHUS BOLAHOW BbITSXKM M3 TENUYHbIX
rPYHTOB Ans onpegenexHvs pH, obwen 3aconeHHOCTW, COoOepPXKaHus BOOOPACTBOPUMLIX (OpM
coegnHeHun docdopa U aMMOHUSA, HATPATHOrO U aMMOHUAHOIO a30Ta, KanblMs, MarHnug, aMMOHUS 1
xnopvaa npu nNpoBeAeHUN arpoxXMMmyYeckoro obcrnefoBaHus C Uenblo OUeHKM obecnevyeHHOCTU

paCTeHMVI AneMeHTaMn MMHepanbHOro NNTaHUA U KOHTPONA 3a COoNeBbiM PEXNMOM IFPYHTOB.

CyLHOCTb MeToAa COCTOUT B U3BMEYEHUN BOAOPACTBOPMMbIX BELLECTB AUCTUNNIMPOBAHHOW BOLOW Mpu

06bEeMHOM COOTHOLLEHUN Npobbl rpyHTa 1 Bogpbl 1:2.

1. O6pa3eu, rPyHTa B COCTOAHNN €CTECTBEHHOIO yBNaXXHEeHNA noMeLlaloT Ha NOJIN3TUINEHOBYHO MNEeHKY
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UInn B KOBETY. KamHn, ctekno, weny yoanarT, CONioOMy M3MeS1b4akoT HOXHULAMN, KPYMHbIE KOMKAU
pasMMnHatoT. Ecnu o6pa3eu, CyXOVI, €ro yBrnaxXHAT BOOOWN U3 nynbBepu3atopa A0 TeX Nnop, Noka OH

Heé CTaHeT BJ1a)XXHbIM Ha OLLyIMb.

2. O6paseL rpyHTa TwaTenbHO NepeMeluvBaloT, pacnpegenstoT cnoem tonwmHon 1 - 1,5 cm um
OTOMpaloT NOXKOM MNu wnaTtenem npoby Ans aHanusa He MeHee YeM M3 NATM pasHbiX MecT,

PaBHOMEPHO pacrnpeerneHHbIX no Bcel nosepxHoctn. O6bem aHanuTUyYeckon Npobbl — 75 cm,

WcnonbayeTcsa cneumnanbHoe YyCTPocTBO A oTeopa npob no o6bemy (cM. «OpraHnsauusi paboThbl

arpoxmmMmumyeckon nabopaTtopun TeNIMYHOro xo3anctea», M. 1979, ctp. 8-9).

YCTPOMNCTBO COCTOUT W3 OCHOBHOIMO W BCMOMOraTesfibHOro UMNUHAPOB, W3rOTOBMEHHbLIX W3
nnacTMaccsl, U rpysa mMaccoun 2 kr ans ynnoTHeHus rpyHTa. duameTtp umnuHapos 46 mm. BeicoTa
OCHOBHOro uunuHapa - 45 mm, BcnomorartensHoro - 30 MM, BMECTUMOCTb COOTBETCTBEHHO 75 1 50

cm®. [103MpyHoLLMM YCTPOMCTBOM SABNAETCA OCHOBHOW LIMMUHAP BMECTUMOCTbIO 75 cm®.

Ons npurotoBrneHuss npobbl LUMMUMHOP BMECTUMOCTbIO 75 CM® CTaBAT B KIOBETY, Ha Hero
yCTaHaBnNMBaloT UMNMHAP BMecTUMOCTbio 50 cm®. O6a umnuHapa 3anonHsoT A0BEPXY FPYHTOM U
BCTaBMAOT B BEPXHUIA LMNUHAOP rPy3, He npunaraa OONOSHUTESbHbIX YCUNUA. 3aTemM BepxHUin
LUUNWHAP CABUratoT B CTOPOHY AN yOaneHus coaeprkalleroca B HeM M3nuLika rpyHta. M3 HkHero
uMnuHapa npoBy rpyHTa o6bemMom 75 cM® NepeHocAT B TEXHOMOMMYECKyld eMKOCTb
[EeCATUNO3NLIMOHHON KacceTbl BMectumocTbto 200 cm®. K npobe ponumsaot 150 ™mn
ANCTUNNPOBAHHOW BOAbI M MEPEMELLIMBAIOT Ha poTaTope Unu BCTpaxmBaTesne B TedeHne 15 MUHyT.
BbITsKKY hmnbTpytoT, CTapasicb NepeHecTy Ha UnbTpbl BOIMOXHO Gorbluee KONMYeCTBO rpyHTa.
MepBble nopuun cunbTpata obbemom 10-15 mn oTbpackiBatoT, nocneaywowwme cobupaloT B
TEXHONOrMYECKNE EMKOCTU. »

BecoBoi meToz pasbaBneHms 1:5 n 1:10 — Boigepxxkm n3 FOCT 27753.2-88 «[pyHTbI TENNNYHbIE.

MeTon NPUroToBJ1IEHNA BOJHOW BbITSKKMN»

«[OCT 27753.2-88 yctaHaBnmMBaeT MeTo NPUroTOBEHNSA BOOHOW BbITSXKKM U3 TEMMMYHBIX TPYHTOB 4115
onpegenexus pH, obLen 3aconeHHOCTH, coaepXaHns BogopacTBOpMMbIX (oopM coeamHeHun pocdopa
N Kanus, HATPATHOrO 1 aMMOHUMHOIO a3oTa, KanbUus, MarHusl, aMMOHUS 1 Xriopuaa npu npoBegeHun
arpoxXumMmn4eckoro o0cneaoBaHMst C  LENbl  OUEHKM 0OecneyvyeHHOCTM pacTeHU  anemMeHTamu

MUHeparibHOro NUTaHna N KOHTPONA 3a ConeBbiM PEXUMOM IFPYHTOB.

CyLHOCTb MeToda COCTOUT B U3BNEYEHUN BOAOPACTBOPMMbIX BELLECTB AUCTUNIIMPOBAHHOM BOAOW Npu
OTHOLLUEHUN Macchbl Npobbl rpyHTa M Boabl 1:5 — ANSA rpyHTOB C MacCOBOMW [ONEen OpraHm4eckoro

BewectBa 40 30 % n 1:10 — gnsa rpyHTOB € MaccoBOK Aonen opraHnveckoro sewectsa cebiwe 30 %.

1.  ANMNAPATYPA, MATEPUAIbI
Kamepa cywwunbHas ¢ TepmoperynatopoM Wnu aHanorMyHoe YCTPOWCTBO, obecneuyuBarolime
ycTon4ymByto Temnepatypy Harpesa 40 °C ¢ norpelHocTblo He 6onee 5 °C.
Mewwanka nabopatopHas ¢ YacToTon BpaLleHusa nonacten He meHee 700 06/MuH.

YCTaHOBKU (hunbTpoBasibHbIE AECATUMNOINLMOHHbBIE UM BOPOHKM CcTeknsaHHbIe no TOCT 25336.
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JlozaTopbl N LUNUHAPLI Ans oTMepuBaHua 150 cm® Boabl.

Crtynku n nectukm dpapcgoposbie no FOCT 9147.

Cwuto nouBeHHoEe ¢ ceTkon anameTpom 1 unu 2 mm no NOCT 3584.
LWnaTtenn metannuyeckne nnm nnacTMaccoBble.

MenbHuua nouBeHHas NMMJ1-1 unu npobounamenbuYnTenst NoOYBEHHbIN [MT-1.
bymara dounbTpoBaneHasa no NOCT 12026.

Kopobku KapTOHHbIE NI NONNITUNEHOBLIE.

[MakeTbl NONNATUNEHOBbLIE UITN MELLOYKM mMaTepyaTble.

noaroToBKA MNMPOB

I'Ipo6b| FPYHTOB, NOCTynuUBLUME Ha aHanuni3, noMewarT Ha NOJNIMITUNEHOBYHKO MIEHKY, yaandrT
KaMHW, CTEeKno, weny n gpyrme noCTtOpOHHUE BKITHOYEHUA. MNocne aTtoro I'Ip06bl aosogdaTtr ao
BO34YyLLUIHO CyXOro cCoOCtosdaHUA nytem noacyuimBaHuA B CyLIJVIJ'IbHOVI KamMepe npu temnepartype 40 °C.
OkoHuaHue CYLLKN KOHTPONMMPYKT OpraHonenTn4eCcku. I'Ipo6a cunTaeTcs AoBeaeHHOM Ao BO34YyLWHO
CYXOro COCTOAHUA, eCnn coctaBnaoume ee oTaeribHOCTU He CNMNarTCAd, HE NpUnnnatoT K TBepAbiM

npegmMeTam, npun pasgaBsriinBaHUN KpoLLaTCA, NbINAT.

BblcyLLIeHHbIe I'Ip06bl M3MENbYaLOT C NOMOLLLI MEXaHNYECKUX U3MENbYNTENEN NN B (bap(bopOBoﬂ
CTYyrnkKe 1 npocenBaroT 4epes CUTO C KPyriibiMKU OTBEPCTUAMU ONaMETPOM 1unm 2 mm. KOpHI/I, KaMHU
N NOCTOPOHHUE BKITIOYEHUNA, OCTaLWMecAa Ha cuTte, 0T6paCbIBaPOT. N3menbyeHHble I'Ip06bl XPaHAT

B |<op06|<ax nnn naketax.

Mpo6bl, XpaHsiLmecs B kKOpobkax, NepemMeLlMBaloT Ha BCto rMyouHy kopobku. Mpobbl, XpaHsaLwmecs
B NMaKkeTax, BbICbINAT Ha POBHYH NOBEPXHOCTb, NEPEMELLMBAIOT U pacnpeaensioT croem He bonee

1 cm.

Mpoby ona aHanusa oTbupatloT He MeHee YeM M3 NATK Tovek. Macca npoObl 4na aHanusa rpyHToB
€ maccoBon gonen opraHmdeckoro Beuectsa 4o 30 % — 30 r, 4na aHanusa rpyHToB C MaccOBON

Aonen opraHnyeckoro Bellectsa cBbillie 30 % — 15 .

Mpobbl rpyHTOB Maccon (30+0,1) r unm (15+0,1) r nomeLwaloT B TEXHOMOMMYECKNE EMKOCTU Mnn
KOHM4Yeckme Konbbl, npunusatoT no 150 cm® Boabl M NepemMeLlnBatoT B TedeHne 15 MUH ¢ MOMOLLIbO
3NEKTPOMEXaHUYECKOM Mellanku unm BeTpsixmaTens. [locrne nepemelnBaHust CycneH3um
PunbTpyOT Yepesd GymaxHble uUnbTpbl. Mepsyto nopumio dunbTpata obvemom o 10 cm?
oTOpackiBatoT. MyTHble dunbTpaThl BO3BPALLAOT HA MUNBbTPLI 4O TEX MOP, MOoKa OHW He CTaHyT
npo3payvHbiMy. M0 OKOHYaHMK PUNbTPOBaHUS UNBbTPaTbl NEPEMELUNBAOT U UCMONb3YT AMd

aHanunsa.

[lonyckaeTcsa npornopunoHarnbHOe N3MeHeHne Macchbl MPobbl rpyHTa 1 o6bema AUCTUNNNPOBAHHOM
BOAbI NPW MNOrPeLUHOCTN A03MpoBaHns He Bonee 2%.»
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6.3.3 MpuroToBneHne pacTBOpPoOB

MpurotoBneHue peaktmea A

6 r mMonnGaEeHOBOKMCNOrO aMMOHWS, B3BELUEHHONO C TOYHOCTbIO [0 NEPBOro AECATUYHOrO 3Haka,
pacTeopstoT B 200 cm® guctunnmpoBaHHoi Boapbl. 0,15 r cypbMSAHOBUHHOKMCIIONO Kanusl, B3BeLLIEHHOro
C TOYHOCTbBIO 10 BTOPOro AECATUYHOro 3Haka, pacteopsitoT B 100 cm® guctunnuposaHHoin Boabl. Oba
pacTBopa roTOBAT B CTEKNAHHbIX CTakaHax npu HarpeBaHun ao 35-40 °C. B mepHyio konby
BMecTuMocTbio 1000 cm® nocnemosaTenbHo BHocAT 500 cm® pacTBopa CepHON KUCMOTbl MOMSIPHOW
KoHUeHTpaumu ¢ (1/2 H.S04)=5 monb/am? (5 H.), oxnaxaeHHble [0 KOMHATHON TeMnepaTypbl pacTBOPbI
MOSIMG4EHOBOKMCIIONO aMMOHNSI U CYyPbMSIHOBUHHOKUCIIONO Kanus, AoBogat o6bem pacteopa go 1000

cM® AUCTUNNUPOBAHHOWM BOAOWN M NepeMeLLVBaloT.
PacTtBop A xpaHAT B EMKOCTU N3 TEMHOMO cTekrna He bonee 1 roga.

MpurotoBsieHMe pacTBopa b

OTMepAlT MepHbIM LunuHapom 180 cm® pactBopa A, NEpeHOCAT B MEPHYH Konby BMmecTuMocTbio 1000
cm®, BHOCAT 1 I ackopGUHOBOW KWUCMOTbI, B3BELLIEHHON C TOYHOCTBIO 10 NEepPBOro AeCATUYHOro 3HakKa,

aosoaAT ob6bem pacTteopa Ao 1000 cm® AMCTUNNMPOBaHHOM BOAOW U NepeMeLLnBaloT.
PactBop b rotoBAT B A€Hb NpoBeAEHNS aHanmaa.

MpuroToBneHne 0OCHOBHOIoO CTaHAAPTHOrO0 pacTBopa € MaccoBO KOHLeHTpauuen P05 0,5

r/gm3.

0,959 r ogHosamelLeHHOro (OCHOPHOKUCHOrO Kanus, BbICYLUEHHOrO GO MOCTOSIHHOM Macchl Mpu
TemnepaTtype 105 °C, B3BELUMBAIOT C TOYHOCTLIO A0 TPETbEro AECATUYHOrO 3Haka, NepeHOCAT B MEPHYHO
konby BMecTuMocTbio 1000 cM3, pacTBOPSIIOT B AUCTUNNMPOBAHHOW BoAe, A0BOAs 06bEM pacTBopa A0

1000 cm® 1 nepemelLmBaloT.
OcCHOBHOWM CTaHOapPTHLIN pacTBOP XpaHAT He Gonee 6 mecaues.

MpuroToBaieHMe rpagynpoBOYHbIX PacTBOPOB

MpagympoBoYHble pacTBopbl rotoBAaT no NOCT 27753.0-88.

B mepHble konbbl BMecTMmocTbio 100 cM® BHOCAT MOPLIMM OCHOBHOMO CTaHAapTHOrO pacTteBopa C
MaccoBOl KoHuUeHTpauuein P,0s 0,5 r/am®, gosoaaTt oobem Ao 100 cm® gUCTUNNMPOBaHHOW BOAOW U
nepemewmnsatoT. O6beMbl MOPLUMIA OCHOBHOIO CTaHOApPTHOrO pacTBopa M COOTBETCTBYHOLUME UM
3Ha4YeHMSA MacCOBbIX KOHUEHTpauui P,Os B rpagynpOBOYHbLIX pacTBOpax yka3aHbl B Tabnuue.

Ne rpagyMpoBOYHOro pacteopa

XapakTepuctuka pacteopa
1 2 3 4 5 6 7 8

O6bem nopLumn 0OCHOBHOIO CTaHA4APTHOro pacTeopa, cM3 0 05 10 15 20 30 40 50

Maccoas koHLeHTpaumst P2Os B rpagyvpoBO4HOM pacTBope, Mr/am® 0 25 50 75 100 150 200 250

"pagyvnpoBOYHbIE PacTBOPbLI XpaHAT He 6onee 1 mecaua.
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6.3.4 TMNoparotoBKa U BKJlOYUeHMe poToMeTpa «IKcnepT-003»

6.4
6.4.1

MoaknioumMTe OMTUYECKYID SYEnKy K pasbemy «AaTUMK» uU3MepuTenbHoro npeobpasosatens c
MOMOLLbIO COeAMHUTENbHOro Kabens. BctaBbTe kapTpumk «655» B COOTBETCTBYHOLLEE MOCAO0YHOE
MECTO B KOpryce ONTUYECKOW siYelku. BcTaBbTe B KIOBETHOE OTAENEHMEe NepexoaHuK aAns paboTbl ¢

kioBeTamn 10x10 MM 1 3adpuKcHpyinTe ero AByMSA BUHTaMMU.

Bkniounte hoTomeTp HaxxaTnem (U yaepxaHuem B TedeHun 2 cekyHa) kHonku «BKJ1». Mocne kopoTkoro

3BYKOBOIro CUurHasna v npmBeTCcTBud Ha aucnnee anl6opa noABUTCA HaAMNUCb!:

;f
doTomeTp

JkcnepT-003

Haxxmute nocnegoBaTenibHO KHOMKU «P2» 1 «1». [ToaButca Hagnuck:

Poccop
BOOOPacCTBOPUMbIN
(TennNUYHbLINA FPYHT)

<U3M> - usmepeHue
<KNB> - rpagyvpoeka

doToMeETp roToB K OnpeaeneHnio BogopacTBopumoro gpocopa B TEMNNYHBIX FPYHTaXx.

NpoBeaeHne aHanusa

FpapgyvpoBka ¢poTomeTpa
MpagyvpoBKy hoTOMETpa BbIMOMHAT B A€Hb NPOBEAEHUS aHanusa.

B BocemMb MepHbIX Konb BMecTuMocTbio 50 cm® BHOCAT no 5 cm® rpagynMpoBOYHbLIX pacTBOPOB, AOBOAAT
06bemMbl pacTBOPOB [0 METOK CBEXEeNpUroToBMEHHbIM PacTBOPOM peaktuBa b n nepemelumsator.

"pagyvpoBKy NO NOSMYyYEHHbLIM OKpaLUeHHbIM pacTBopam NpoBoaAT Yepes 15 MUHyT.

Bkntounte potomeTp Kak onmcaHo B n. 3.4 n Haxxmute kHonky «KJ1b». Ha gucnnee nossutca Hagnuch:

* 655
rpagyupoBka P,O,

0.0000 mr/n
X XXX A n1/8

BmecTo 3HaukoB «X.XXX» ByaeT oTobpaxeHOo xpaHsileecs B namAaTy npubopa 3HayeHne onTuyecKkomn
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NAOTHOCTW, U3MEePEHHOE BO BPEMS MOCNeAHeN rpagympoBku, Hanpumep, «0.000 A». B npaBomM HxHeM
yrny Aavcnnes otobpasutcst TEKYLUMIA HOMEpP TOYKU rPagyuMpoBKM «n1» u yepe3 Apobb — KONMMYECTBO

rpagyMpOBOYHbIX TOYEK «8».

MepeHecuTe rpagyupoBodHbIi pacTBop Ne 1 ¢ koHueHTpauuen P,Os 0 mr/am®, oGpaboTaHHbIi
peaktmeom b, B kioBeTy (10x10) mM. YcTaHOoBUTE KIOBETY B KIOBETHOE OTAeneHne OoTOoSYENKU.

Ybeautech, YTO Ha ancnnee oTobpaxeHo 3HayYeHne KoHueHTpauun «0,0000 mr/n».

HaxmuTte kHoMky «U3M». HayHeTcsi MaMepeHne OnTMYeckon MNNoTHOCTM pacTteopa. llpu aToM Ha

auncnnee B BerHeIZ CTPO4Ke NOABATCA CUMMBOJ1 COCTOAHUA 3apdna akkyMynaTopa n nokaaHue Taﬁmepa.

Bmecto 3HaukoB «X.XXX» 6ygetr oToBpaxeHO wu3MepsiemMoe 3HavyeHWe ONTUYECKON MNNOTHOCTH

if *655 00:01
rpagympoeka P,0O,

0.0000 mr/n
X. XXX A n1/8

pacTeopa.

HaxmuTte kHomky «®1» Ons yCTaHOBKM HYNEBOrO 3HAYEHWS ONTU4YECKOW MNNOTHOCTU. [Mpyn aTom Ha

auncnnee yctaHoBuTcsa 3HadeHne «0.000 Ax.

O6paTtuTe BHMMaHue

YcmaHoeka Hynsi ebinorniHsemcsi morsnbKo 0r1s rnepgol epadyupog8oyHol mouku. [padyuposky no 2-ol u

rocnedyouwum moykam 8bInosHSM 6e3 Haxamusi KHOMKU «@ 1.

#f *655 00:01
rpagynpoBka P,0,

0.0000 mr/n
0.000 A n1/8

Haxmunte kHonky «BBO/A». MosiBuTca Hagnuchb:

BBoa uameHeHUA?
Ha-BBO Het-OTM

MoaTeBepauTe 3anpoc o0 BBOAE U3MEHEHMI NOBTOPHbIM HaxaTtmeM kHonkun «BBOA». Ha gucnnee 6yayt

oTobBpaxeHbl pe3dynbTaTthbl rpagynpoBKN MO 1-0M TOYKe:
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%655
rpagympoeka P,O,

0.0000 mr/n
0.000 A n1/8

Mepengute KO 2-01 TOYKE rpagynpoBKM HaXXaTneM KHOMKK « » ». [NosgBuUTCS HaanuCh:

*655
rpagympoBka P,0O,

2.5000 mr/n
X XXX A n2/8

BmecTo 3HaukoB «X. XXX» OygeT oTobpakeHO XpaHsileecs B naMaTu Npubopa 3HauveHne onTuyeckon
NAOTHOCTW, M3MEPEHHOE BO BpeMs NocneaHen rpagympoBky, Hanpumep, «0.049 A». B npaBoM HMXHEM

yrny aucnnes otobpasntcs Homep TekyLLen TOYKM rpagyMpoBKM «n2/8».

M3Bneknte KiOBETY M3 KIOBETHOrO OTAENeHWs, BblfleiTe pacTBOp, OMNOSIOCHUTE AUCTUNIMPOBAHHOM
BOAOWN 1 ocylwmnTe ounbTpoBanbHom 6ymaron. [lepeHecuTe B KlOBETY rpagynpoBoYHLIN pactBop Ne 2 ¢
KOHUeHTpaumen P,Os 2,5 mr/am®, obpaboTaHHbIi peakTuBom B. YcTaHOBUTE KIOBETY B KHOBETHOE
oTaeneHue otosyenkn. YoeauTtechb, YTO Ha Aucnnee oTobpakeHo 3HaYeHue KoHUeHTpauumn «2.5000

M/,

Haxmute kHonky «M3M». HauHeTca nsamepeHme onTu4eckom NioTHOCTU pacTeopa:

&t *655 00:01
rpagympoBka P,0O,

2.5000 mr/n
X XXX A n2/8

Bmecto 3HaudkoB «X.XXX» OygeTr oTobpaxeHO u3MepseMoe 3HayYeHuMe ONTUYECKOW MNIIOTHOCTU
pacTtBopa. [locne ycTaHOBNEeHMs NokasaHus (npumepHo vepes 5-10 cek) HaxmuTe kHonky «BBO».
MoaTeepauTe 3anpoc o BBOAE U3MEHEHUI NOBTOPHLIM HaxaTueM kHonkn «BBOA». Ha aucnnee 6yayt

oTobGpaXkeHbl pe3ynbTaTbl FpagyvMpOBKN No 2-0i Touke®':

37 3Hauenmne A=0,051 npuBegeHo ans npumepa. byget otobpaxkeHo peanbHO U3MEpPEHHOE 3HaYeHne
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* 655
rpagynpoeka P,0,

2.5000 mr/n
0.051 A n2/8

MepenanTe K 3-eit TOUKe rPafyMpOBKM HaXXaTUeM KHOMKM « » ». [lanee BbINOMHWUTE rpaayupoBKy no 3-
e 1 nocriegylowyMm Tovkam (4O 8-0M BKIOYMUTENBbHO) C  WCMONb30BaHWEM COOTBETCTBYHOLLMX

rpagyvpOBOYHbIX PACTBOPOB aHANoOrM4YHO 2-01 TOYKe.
Mo okOHYaHUK rPagyMPOBKN HAXKMUTE KHOMKY «OTM».

O6paTtuTe BHMMaHue

e BrninonHeHHasi epadyuposka 6ydem xpaHumbcsi 8 namsmu rnpubopa nod Homepom N1 655. [Ipu
Heobxodumocmu  8bIrosIHeHUs 2padyuposku c¢homomempa o OpyauMm rokazamensm ebibepume

epadyuposku ¢ Homepamu N2-N20.

e B npubope 3anpospaMmMupo8aHbl 3Ha4YeHUsi KoHUeHmpauut 0rs moyek 2padyupoeKku 8 coomeemcmeuu ¢
KOHUeHmpauusmu 2padyuposoyHbix pacmeopoes (cmp. 68). Ecriu nonb3osamesib rniaHUpyem ucrosib308ams
0715 2padyuposKU pacmeops! ¢ OpyauMu KOHUEeHmMpauusmMu unu UsMeHUmb YUCc/io moyek 2padyuposku, mo

Heobxo0uMO 8bIMNoIHUMbL repeHacmpolKy napamempoes 2padyuposku 8 coomeemcmesuu ¢ 1 6.5.

e [locne 3asepuweHusi 2padyupoeKu PeKoMeHOyemcs 3arycmumb asmoMamuyeckyro npouedypy OUEHKY

JNuHelHocmu epadyupoB8oYHO20 epaghuka 8 coomeemcemeuu ¢ lNpunoxeHuem A.
6.4.2 OnpeaeneHue BogopacTBopmmoro pocdopa

B mepHble konbbl BMecTUMocTbio 50 cm® BHOCAT no 5 cm® unbTpaToB BbITSXKEK U3 NPOG rpyHTOB,
MPUrOTOBMNEHHbLIX MO M. 3.2, AOBOAAT 06beMbl PaCTBOPOB /10 METOK CBEXENPUTOTOBMNEHHBLIM PacTBOPOM

peaktnBa Bbwu nepemeLwinmatoT.

B elle oaHy mepHyto konby BmectumocTbio 50 cm® BHocaT 5 cm® rpagympoBoyYHoro pactesopa Ne 1 ¢
KoHUueHTpaumen P.Os 0 mr/am® (aucTunnupoBaHHOW BoAbl), AOBOAAT 06beM pacTBopa A0 METKM

CBEXernpurotToByieHHbIM PpacTBOPOM peaKkTnBa Bbwu nepemMeLinBatoT.

doTomMeTpupoBaTb pacTBopbl crieayeT Yyepe3 15 MUHYT (Y4epe3 TOT XKe OTPE30K BPEMEHMU, YTO U Mpu

rpagynpoBke).

Mepen aHanu3oM UNBLTPATOB BbLITSXKEK BbIMNOMHUTE YCTAHOBKY HYNEBOrO 3HAYE€HWUs OMTUYECKOM
nnoTHocTW. [Ina aToro nepeHecute rpagympoBoyHbi pacTBop Ne 1, obpaboTaHHbIN peakTuBom b, B
kioBeTy (10x10) Mm. YcTaHOBUTE KIOBETY B KIOBETHOE OTAerneHne otoayenkn. Brnounte cdotomeTp
(ecnu oH 6bIn BbIKMOYEH NOCne rpagyMpoBKK) Kak onucaHo B n. 3.4 n Haxmute kHonky «U3M». MNocne
cTabununsauumn nokasaHusi ONTUYECKON NAIOTHOCTM (B MPaBOM BEPXHEM Yriy ANCNNEN) HAXKMUTE KHOMKY
«®1». [Mpn 3TOM AOMKHbI YCTAHOBUTBLCS HYyMEBble 3HAYeHWs OMTUYEeCKOW MNMOTHOCTU pacTeBopa U
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KOHLIeHTpaummn®:

it * 655 00:01
P.O, 0.000 A

BOAHAaA BbITAXKA
0.0000 ¥
. n

N3Bnekute KOBETY M3 KIOBETHOrO OTAENEHUs, BbINENTe pacTBOp, OMONOCHUTE AUCTUNNUPOBAHHOM

BOOOWN M ocywmnTe dunbTpoBanbHon Gymaron. [epeHecuTe B kioBeTy unbTpaT BOAHOWN BbITSKKU U3
npobbl rpyHTa, 06paboTaHHbIV peakTuBoM b. YCTaHOBUTE KIOBETY B KIOBETHOE OTAeNeHne oTOAHENKMN.
PeaynbTaT namepeHus MmaccoBon koHLeHTpaumm P-Os B aHannanpyemom pacteope (unbTpaTe BOGHOM
BbITSXKKM) OTOBPA3NTCSA B HUXKHEWN CTPOKE KPYMHbIM LWPUATOM, K NpumMepy:

;f *655 00:01
P.O, 0.296 A

BOAHAaA BbITAXKa

12510 %

Ytobbl NnpocmoTpeTb pesyrnbTaTthl namepeHus B eamHuuax «mr P,Os B 1 1 rpyHTa» ans o6bemHoro

mMeTofa pas3baBneHus rpyHTa, a Takke B eguHuuax «mr P2Os B 1 kr rpyHTa» Ansi BECOBOro Metona
pa3baBneHuss Haxmute kHonky «W3M». lMocrne kaxporo Haxatusi pesynbTaT uM3mepeHus Gyaet

BbIBOAUTLCA HA AUCNIEN B HOBbIX €AMHULAX:

;f * 655 00:01 .
lpocMomp pe3ynibmama U3MepeHusi 8 repecyeme 8
P.O, 0.296 A
rpyHT (06. pa36. 1:2) codepxaHue P,0Os 6 1 n1 epyHma npu rpuMeHeHUU
2 2 MT o6beMHo20 ~ Memoda  pasbaeneHus  epyHma
. I oucmurnnuposaHHol eodol 8 coomHoweHuu 1:2
{f *655 00:01 .
lpocvMomp pe3ynbmama usMepeHusi 8 repecyeme 8
PO, 0.296 A
rpyHT (BeC. pa3b. 1:5) codepxaHue P.Os 8 1 ke epyHma npu npuMeHeHuUU
2 MT gecoeozo0  Memoda  pasbaeneHus  epyHma
. Kr ducmurnnuposaHHoU 8000l 8 coomHoweHuu 1:5

38 3HauveHne KOHUEHTpaUunUn MOXET HE3HAYUTENIbHO OTNIMYATbCA OT HynA
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6.5

;f * 655 00:01

P.O, 0.296 A lMpocmomp pe3ynbmama u3sMepeHusi 8 nepecyeme 8

rpyHT Bec. pa36. 1:10) colepxxaHue P>Os 8 1 Ke epyHma npu npuMeHeHuu
8ec08020 memoda pasbasneHusi epyHma

1 2 5 1 0 oucmurnnupogaHHoU eodoli 8 coomHoweHuu 1:10

[na aHanusa cnegyowen nNpobbl U3BMNEKUTE KIOBETY U3 KIOBETHOrO OTAENEHMusl, BbiflenTe pacTBop,
OMNONIOCHUTE AMUCTUNNMPOBAHHOM BOLOMN M ocylumnTe hmunbTpoBanbHoW Gymaron. MNepeHecuTe B KIOBETY
cnegyrowmnn ounbTpaT BOOHON BbITSXKKM M3 NPOObI rpyHTa, o6paboTaHHbIn peakTneomM b. YctaHoBuTe

KIOBETY B KKOBETHOE OTAENIEeHUNEe CbOTOFI‘-IGVIKI/I. PesyanaT n3mMmepeHund OT06p83VITC$I Ha gucnrnee.

O6paTtuTe BHMMaHue

Mpu ebirofiHeHUU cepuu Uu3MepeHull, YCmMaHOBKY HyJleeo20 3HauyeHusi onmuyeckol nfaomHocmu o
epadyuposoyHomy pacmeopy Ne 1 npouseodsim oduH pas neped eceli cepuell. Ecriu npoMexymku epemeHu Mexoy
usmepeHusiMu cocmasernsiom 30 mMuHym u 6oriee, ycmaHoeKy Hyrnsi criedyem 6bIrosiHImMb neped KaxobiM

u3MmepeHuem.

[ns BbIxoga M3 pexmma n3amepeHust HaXKMUTe KHonky «OTM».

[Mocne OKOHYaHWSA M3MEPEHUI TLLATENbHO NPOMONTE KIOBETY M BbIKMIOYMTE NPMOOP HaXXaTUeM KHOMKM
«OTK/».

MepeHacTpolika NapamMeTpoB rpagynpoBKu

WN3HauanbHO B npnbope 3anporpaMMypoBaHbl criefytoLne napameTpbl rpagyvpoBKu:
e YKCMO TOYEK rpaympoBku: 8;

e 3HaudeHus koHueHTpauun P,Os, mr/ni: 0; 2.5; 5.0; 7.5; 10.0; 15.0; 20.0; 25.0.

[lna n3aMeHeHWss NapameTpoB NepeBeauTe NPUGOP B pexum rpagympoBku (Haxkatmem kHonku «KJ1Bx»

nocne BKIHOYeHMs no n. 6.3.4).

*655
rpagympoBka P,0O,

0.0000 mr/n
0.000 A n1/8

,D,J'IFI N3MEHEHNA YNCIIO TOYEK rpafynpoBKN HAXMUTE KHOMKY «N». Ha auncnnee noaBuTca Haanucb:
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Yucno kanubp.

8

C NOMOLLbIO KHOMOK « = » N «<=» YyCTaHOBUTE Tpebyemoe 3HayeHue, Hanpumep «10x»:

Yucno kanuobp.

10

Haxmunte KHOMKY «BBOA». Ha gucnnee nosaButcs HagnuUCb C HOBbIM 3HAYEHWEM 4MCa TOYEK

rpagyvpoBKV B MPABOM HWXKHEM Yrhy:

*655
MpagyvupoBka P205

0.0000 mr/n
0.000 A n1/10

[ns 3MeHeHNs1 3HaYeHMs KOHLLEHTPaLMK HaxxmuTe KHomnky «HUCJ1». MosiBuTcsa Hagnuch:

BBeauTte yncno

Beeante Tpebyemoe 3HayeHMe KOHUEHTpauuMmM C  KnaBuMaTypbl, PYKOBOACTBYSICb LMGPOBbLIM
obo3HayeHneM COOTBETCTBYOLWNX KHOMOK, Hanpumep «0.005», n HaxmuTe kHOMKy «BBOA». Ha

aucnnee noaBuTcA Hagnmcb ¢ HOBbIM 3HA4Y€HNUEM KOHLUEHTpPaLUNn:

* 655
pagyvpoBka ons
0.0050 mr/n
0.000 A n1/10

AHanorMyHylo onepauuio MOXHO NpodenaTtb C KaXOon M3 Todek rpagyvpoBku. Ona nepexoda mexay
TOUKaMV rpadyMpOBKM UCTIOMb3YIATE KHOMKN « S » 1 « = ».
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7.1

7.2

7.3

7.4

TEXHNYECKOE OBC/TY)KNBAHUE

O6uime ykasaHmA

TexHu4eckoe O6CJ'Iy)KVIBaHI/16 npoBoanUTCA C Lesbilo obecneveHus Hopmaanon paGOTbI (bOTOMGTpOB B

Te4yeHne nx akcninyartaynn. PeKOMeH,D,yeMbIe B/Obl N CPOKN NpoBeaEeHNA TEXHNHECKOIO O6CJ'Iy)KVIBaHI/IFIZ

e BHELLHWIA OCMOTP U3MepUTeNbHOro npeobpasosatens n ®5A - nepen nsmepeHvem;
e npoBepka paboToCnocobGHOCTH - Nepen N3MepeHNeM;
e oOBepkKa - OANH pas3 B rof.

I'IepBble ABa Baa TeEXHNYECKOro OGCJ'Iy)KVIBaHI/IFI BbINOJIHAKOTCA CaMOCTOATENIbHO MOJib30OBaTeESIEM.

MNocneaoHnin Bug - noBepKa BbINOJIHAETCA OpraHn3aunaMmn, akkpegmnToBaHHbIMW OA NMOBEPKU CPpeOCTB

N3MepPEHUN.
BHewWwHUX ocMOTp

BHelwHN” oCMOTP NPOBOAUTCA HEMOCPEACTBEHHO MEpPea MWCMNONb30BaHMEM W 3aknio4vaeTcd B
onpegeneHnn LEenoCTHOCTM KOPMyCOB, pasbeMOB WU COEAUHUTENbHbIX Kabenen COCTaBHbIX YacTen
doTomeTpa.

MpoBepka paboTocnoco6HocTN pOoTOMETPOB

BkntounTte doTtomeTp, HaxaB M yaepxuBas 2 cekyHAbl kHONKy «BKJI». lMocne 3arpysku npubop
nepexoauT B HadarbHOE COCTOSiHME W Ha Aucnnee JofkHa oTobpasuTbes Haanucb «doToMeTp
dkcnepT-003». OTCcyTCcTBME [aHHOW Hagnucu unu  nosiBreHne cooblleHns «3apaauTte
aKKyMynsiTop!» MOXeT 03HayaTb, YTO YCTaHOBIIEHHbIN B Npubope akkyMynsaTop paspaguncs u
TpebyeTcs ero 3apsagka. Ecnv nocne 3apagku akkymynaropa npubop He BKNHYaeTCcs U He NepexoauT B

Ha4varnbHO€e COCTOAHME, ero HanpaBnAaT B PEMOHT.

06cny>kmBaHme akKymynsiTopa

[lns KOHTpoONsi cTeneHn paspsiga akkymyrsiTopa BO BpeMsi USBMEPEHMWI B NTEBOM BEpPXHEM Yrny aucnnes

BbIBOAUTCS COOTBETCTBYHOLLNIA CUMBOTT.
OnucaHne CMMBOIOB COCTOSIHUSI akKyMynsiTopa u Tpebyemble AeACTBUS

Cumeon KommeHTapwuii Tpe6yemble aeiicTBUA

AKKYMYNATOP 3apsikeH NONTHOCTbIO 3apsgka He TpebyeTtcs

3apsaka He TpebyeTcs, HO

AKKYMYNATOP YaCTUYHO pa3psiXeH
ymy P pasp Jonyckaetcs

AKKYMYNaTOp pa3psikeH (OCTaTOMHbIN 3apsa MeHee
10 % oT HOMUHanbHoW emkocTh). CumBon
akKymynsatopa muraet, npubop nogaeT 3ByKOBOM
curHan kaxgble 3-5 cekyHa.

TpebyeTcsa 3apsaaka

M=l
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7.5

7.6

7.7

Mpu nonbiTke BKIOYEHUS MNpuGoOpa C paspskeHHbIM aKkKyMyNsiTOPOM Ha [MChNei BbiBOAUTCS
cooblieHne «3apaguTe akKymynaTop!», npuGop nogaeT 3BYKOBOM CWUTHAm U aBTOMaTUYECKM

BbIKJTHOYaETCA.

Ons 3apAnKn akkymynatopa nogcoegnHute (bOTOMeTp K CeTh nepeMeHHOro Toka C nomMoLlbto 6noka
NMTaHNA C BbIXOAHbIM HanpsaXeHnem 12 B, BXxoOsLWEro B KOMMNAEKT (*)OTOMeTpa, Ha CPOK HE MeHee 12

4acosB.

O6paTuTe BHUMaHUe

He ocmasnstime npubop Ha xpaHeHUe ¢ pa3psKeHHbIM akkymyrnsimopom! CeoespeMeHHO 8binosHslme 3apsioKy

akkymynsmopa! B npomugHoMm criydae akkymyrnsmop Heobpamumo ympamum pabomocrnocobHOCMb.
YKasaHuA no noBepke

lMoBepke noanexaT BCe BHOBb BbiNMyCKaeMble, BbIXOASLLNE U3 PEMOHTA U HAXO4ALMECS B SKCnyaTaumm
doTomeTpsl. [lepnoanyeckasi noBepka POTOMETPOB AOSMPKHA NPOBOAUTLCH HE PeXxe OO4HOro pasa B rog
YNOSTHOMOYEHHLIMWN OpraHu3aunamun. Nosepka OTOMETPOB OCYLLECTBSAETCA B cooTBeTCcTBUM C M. 11
MeToauka noBepkw.

MNoacTpoiika No MaKCUMMYMY ONTUYECKOI NIOTHOCTN

[aHHbIN BMO NOACTPOMKM Npubopa BLINOMHSAETCA Ha npeanpusTun-usrotoButene. lMonb3osaTenb
BbIMOMHSET NOACTPONKY TOMbKO NPU MCNOMb30BaHUN hOTOMETpUYEckon adenkn tnna ®HA-1 B cnyyae
nprobpeTeHns AOMONHUTENbHbLIX KapTPUIKEen WnNu cbpoca HACTPOEK MMEILUUXCS KapTPUKEN.

HO,EI,CTpOIZKy NPOBOAAT C KaXAbIM KapTpuaXem OoTaeNbHO.

Bkntounte npubop n Haxmute kHONKy «UM3M». HaxmuTte kHomky «®P2». Ha agucnnee nosisutcs
coobuieHune: «MoacTpoiika MakcMMymMa onTUYECKOW naoTHocTwu. MNMepekpoiTe xop nyya u
Ha)kmute BBO/[». Nepekponte onTuyeckun nyTb (4Ns 3TOr0 MOXHO UCNONb30BaTb creunanbHYyo
NNacTuUHy, MOCTaBrsieMyl0 B KOMMMeKTe, nepexogHuk Anst kwoBeTbl 10x10 MM, BCTaBnEHHbIN
BEPTUKarNbHO MW APYron HENpPO3payHbIv NpeamMeT NOAXOAALWEro pa3mepa), HaxmuTe kHonky «BBO/»,
BBeAMTE naporsb «314» n HaxmuTe kHonky «BBO/» ewe pa3. HauHeTcs aBToMmaTuyeckasi noacTporika.
lMocne ee 3aBeplueHns npubop NogacT 3BYKOBOW cuUrHan v Ha gucnnen 6yaet BbiBedeHa Haanvch
«MopcTpoiika 3aBepLueHa». /3Bneknte nnacTuHy (NnepexofHuk). PoTomeTp rotos k paboTe.

O6cny>xmBaHue KapTpugykei

Mpu nosiBNeHUn 3arpsi3HEHUs akkypaTHO NpPOTPUTE MOBEPXHOCTb CBETOAMOAA BaTHOM MNarouykown,

CMOYEHHOW CMNPTOM.
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8.1

8.2

TEKYLWWIA PEMOHT

O6uime ykasaHmA
doTOMETp SABMNAETCS CMOXHbIM 3MEKTPOHHBIM MPUOOPOM, K PEMOHTY KOTOPOrO AOMYCKAETCsl TONbKO
KBaNMULMPOBaHHbIN NepcoHan NpeanpusTUs-M3roToBUTENs U oduumanbHbIX NpeacTaBuTeneit Ha

yCnoBuUAX CepBUCHOIO O6CJ'Iy)KI/IBaHVIFI.

Mpwn BbLISBNEHUN HEUCNPaABHOCTU POTOMETpa B Mepuo/ rapaHTUMHOINO CpoKa Monb3oBaTerb [AOIMKEH
COCTaBUTb aKT O HEUCNPaBHOCTU (3aKn4eHue ISKCMepTHOW KOMMUCCUMM Ha GnaHke opraHuMsaummn c
ykasaHueM gedektoB 06opya0BaHUs, TOYHbIM aipECOM 3asiBUTENS, KOHTaKTHbIM TenedoHoMm, n ¢©.1.0.
KOHTAKTHOro nvua) W HanpaBuTb €ro opraHusauuu-npogaBuly wnu 3aBoay-usrotosutento OO0

«OKOHMKC-OKCnepT» No agpecy:

108811, r. MockBa, noceneHne MocKoOBCKUI, 22-0M KM KneBcKoro occe, gomoBnageHue 4,
cTpoeHue 2, kopnyc I, noabesa 13, opuc 603l (BusHec-Napk «PymMmsaHLeBO»)

Ten. (499) 600-23-45,

e-mail: ionomer@ionomer.ru

Bce npeabsBneHHble peknamaumm u nx KpaTkoe CoAepXKaHue permcTpupytoTcs.
Bo3MO>XKHbIe HENCNPABHOCTU U CNOCO6bI NX yCTPpaHeHUs

BoamoxHble HencnpaBHOCTU d)OTOMeTpOB, MX BHELLUHWE NpoABIieHNA, BEPOATHbIE NMPUYUNHBLI U cnocobsbl

yCTpaHeHusi

HanmeHoBaHue HencnpaBHOCTU M

BepofiTHble NPNYUNHDI Cnoco6 ycTpaHeHus
BHellHee nposiBneHue
Mocne BkoyeHss hoTomeTpa lMonHoCTbIO paspsikeH 3apsagnte akkymynsTop,
OTCyTCTBYET nHopMaLmsa Ha gucnree aKKymynsitop NOAKMoYMB BMNOK NUTaHNS K CeTu

nepemMeHHOro Toka

OTcyTCTByeT Hanps>xxeHne B Moakntounte 6ok NUTaHNS K
cetn MCHpaBHOVI PO3ETKE CETU

nepemMeHHoOro Toka

HewncnpaseH 6nok nutaHus 3ameHuTe 6ok NUTaHNA
Mocne BkoyYeHUs hoTomeTpa Ha PaspsikeH akkymynsatop 3apsagnte akkymynsTop,
WHAVKaTOpe NOSIBMNAETCH Hagnuch NoAkN4YMB B6MoK NMTaHWs K
«3apsadume akKymynsamop» poseTke

,D,pyrvle HENCNPaBHOCTU YCTPAHAKTCA U3rOTOBUTESTIEM.
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XPAHEHVE N TPAHCMTOPTUPOBAHWE

XpaHeHne poToMeTpOB A0 BBOAA B akcnnyataumio npomssogutca no NOCT 15150 B ynakoBke npu
TemnepaType okpyxatuwero Bosgyxa oT 5 go 40°C u oTHocutenbHon BriaxHocTn Ao 90% npwu
Temnepartype 25°C.

XpaHeHune coTomeTpoB 6e3 ynakoBkM NPOM3BOAUTCA NpU TeMnepaType OKpyxatowero Bosgyxa ot 10
0o 35°C n otHocuTensHom BnaxHoctn 0o 80% npu TemnepaTtype 25°C.

B nomelueHnn ons XpaHeHnA He OOITMKHO ObITb NbINW, napoB KUCIOT, weno4yen n Apyrnx arpeCCcmBHbIX
napoB 1 ra3oBs, Bbi3bIBAKOLLNX KOPPO3UIO.

TpaHcnopTupoBaHue (POTOMETPOB NPOU3BOAUTCS B YNAKOBOYHOW Tape, B 3aKPbITOM TpaHCNopTe BCeX
Bugos B cootBetcTBuM ¢ TOCT 20790 1M npaBuMnamu nepeBo3Kn rpysoB, AENCTBYIOLLMMU Ha KaXaoM
BMAe TpaHcnopTa. TpaHCnopTMpOBaHWE BO34YLWHLIM TPaHCMOPTOM [AOSPKHO MNPOU3BOAUTHCA B
oTanNMBaeMbIX repMEeTU3NPOBAHHLIX OTCEKAX.

MNocne TpaHCNOPTUPOBaHUA B YCIOBUAX OTpUUaTEeNbHbIX TeMnepartyp (*)OTOMeTp B ynakoBKe OOJTXeH
ObITb BblAepxXaH A0 BBOAaA B 3KCnyatauuio npu KOMHaTHOMN TeMmnepartype He MeHee 24 yacos.
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10 FAPAHTUIAHBIE OBASATE/IbCTBA
MapaHTUNHBIA CPOK AKCNIyaTaumnm coctaBngeT 24 Mmecsaua co AHA npodaxu dhoToMeTpa.
[[apaHTUNHBIN CPOK XpaHeHUs — 6 MecsALEeB CO AHA U3rOTOBINEHUS.
Cpok cnyx6bl oTOMETPOB — HE MeHee 7 neT.

be3Bo3mesaHbIn PEMOHT UM 3amMeHa CbOTOMeTpOB B Te4yeHue FapaHTMVIHOFO CpOKa npomn3BogunTCcA
npeaonpuAaTuemM-n3rotoeutenem npu ycrnosum CO6J'II‘O,D,€HVIFI I'IOTpGGVITeJ'IeM npasuin w yCJ'IOBVIVI

aKcnnyaTaumm, TPaHCNOPTMPOBAHMUSA, XPaHEHUSI U COXPAHHOCTW NOMObI.

lMocne rapaHTMNHOrO PEMOHTA CPOK rapaHTUM NPoANeBaeTCs Ha BPeMS BbINONTHEHWUSI PEMOHTHbIX paboT.
MpoAoMmKNTENBHOCTD YCTAHOBIEHHbIX rapaHTUAHBIX CPOKOB HE pacnpoCTpaHsaeTcsa Ha Grok nuTaHus.
MapaHTunHble obsa3aTenbcTBa HeceT uarotoButenb OO0 «OKOHUKC-OKCNepPT»:

108811, r. MockBa, noceneHne MocKoBCKUI, 22-0 KM KneBcKoro occe, gomoBnageHue 4,
cTpoeHue 2, kopnyc I, noabesa 13, opuc 603l (BusHec-Napk «PymsaHLeBO»)

Ten. (499) 600-23-45,
e-mail: ionomer@ionomer.ru

www.ionomer.ru
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11 METOANKA NOBEPKWA
11.1 O6wwme cBegeHus

HacTtosawaa metoguka NMOBEPKN PaCrpoCTpaHAETCA Ha (bOTOMeTp «3KC|'IepT-OO3)) N yCTaHaBnmMBaeT

mMeToAbl U cpeAcTBa ero NepBUYHON U NEPUOANYECKMNX MOBEPOK.
MepvoanyHocTb NoBepkn — 1 pas B roA.
11.2 Onepauumn n cpeacTBa NOBEPKN

I'Ip|/| npoeeneHnn NoOBEPKN BbINOJTHAKT onepaunn n NnpuMeHAT cpencTBea, YKa3aHHble B Ta6n|/|u,e

Onepauua noBepku CpepacTBo NnoBepKU

BHeLWHWn ocMoTp -

OnpoboBaHue n npoeepka Bpemenu Bbixoga  CekyHgomep COTP 2a no NOCT 5072-79 ¢

OTOMETPOB Ha Pabounin pexxmum norpelwHocTbio £0,5 ¢

lMpoBepka pexnmon

OnpegeneHune cncteMaTUyeCKon Habop 06pasyoBbIX CTEKISIHHBIX MEP ONTUYECKON
COCTaBNSIOLWEN OCHOBHOWM NOrPELLHOCTH nnotHoctm HOCMOI-6-1, HOCMOI-6-2 TY 9443-
doTomeTpa 030-11234896-2006, HOCMOI1 -7 TY 9443-

N . 01511254896-00 ¢ norpewHOCTLIO aTTecTauum B
OnpepgeneHne cnyyamHon COCTaBnsoLLEN

- eauHnLax onTuYyeckon NnoTHocTn He 6onee 0,007 b
OCHOBHOW NMOrpeLIHocTn poTomeTpa

MpumMeyaHue — [lonyckaeTcs UCNoNb30BaHWe APYrMX CPEACTB NOBEPKU C XapaKTepUCTUKaAMU, He

yCcTynarownmm ykasaHHbIM B Tabnuue

11.3 Tpeb6oBaHuA 6e30nacHOCTU

Mpn noBepke OTOMETPOB [OIMKHbI BbIMNOMHATLCA 06WMe npaBuna paboTbl C ANEKTPUHECKUMMU
yctaHoBkamn o 1000 B n TtpeboBaHuda, npenycMoTpeHHble « OCHOBHbIMM MpaBuniamu 6e3onacHon

paboTbl B xnummnyeckon nadopatopum», M; Xumusa, 1979-205 c.

K npoBeneHno NoBepKn A0NyCcKakT nny, MMeLMX COOTBETCTBYHOLLYHO TEXHNYECKYIO KBaJ'IVICbI/IKaLI,I/II'O n
noAroToBKYy, €XXeroaHo npoxoadALllimnx npoBEpKy 3HaHUN NO TexXHUKe Ge30MacHOCTU M aTTeCTOBaHHbLIX B

KayecTBe noBeputenen.

11.4 Ycnosusa noBepkmn

Temnepatypa okpyxatoLiero Bo3ayxa, °C 20+5
OTHOCUTenbHasa BRnaxHoOCTb Bo3ayxa, % 20...75

ATmocdepHoe aaBneHue, klla (Mm pT. CT.) 84...106,7 (630...800)
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11.5

11.6

11.6.1

doToMeTp AOMKEH NOBEPATLCS B NOMELLEHUN, CBOGOAHOM OT MbIfn, NapoB KUCIOT U LWenoYen, npu
OTCYTCTBMM BUGPaLUM U TPSICKU.

MoarotoBKa K noeepke

Mepen noBepkon hOTOMETP AOMKEH ObITh BblaepxaH Ha paboyem mecte He MeHee 1 yaca. B cny4ae,
ecnu boToMeTp Haxoguncsa npu temnepaType Hwke nntoc 10°C, To BpeMs BbiAEPXKKM AOMKHO OblTb HE
MeHee 24 4acos.

MoaroToBbTe 06pa3LOBbIE CTEKMAHHbIE MEPbl ONTUYECKON NNOTHOCTU B COOTBETCTBUM C Npunaraemonm
K HUM JOKYMEHTaunen.

MogroToBbTe hOTOMETP cornacHo n. 3.2
YcTtaHoBuTe ANWHY BOSHbLI 525 HM cornacHo c. 23
e NPWU UCMONb30BaHUKN hoTOMETpUYECKon a4erkn Tuna ®HA-1, NoaKNYMB KapTPUOK «525»;

e MpY UCNONb30BaHUM OTOMETpMYEckon a4verkn Ttuna PHA-2, BbibpaB 3HAYeHUE ANUHBI BOSHbI
«525lMOB».

Mpn ucnonb3oBaHun oTomeTpudeckon avenkn tuna ®HA-1 BbINOMHUTE NOLCTPOWMKY MO MakKCUMyMy
ONTMYECKON NSIOTHOCTM B COOTBETCTBME C M. 7.6.

YcTraHoBuTE B KHOBETHOM oTAenieHun ®HA n npovyHo 3adukcupynTe OBYyMsS BUHTAMU NEPexXogHuK Ans
paboTbl ¢ ktoBeTamu 10x10 mm.

NMpoBeaeHMe noBepkun
BHewWwHUA ocMOTP

an/l nposegeHnM BHELLHEro ocMoTpa CbOTOMeTpa npoBepAT, YACTOTY pa3beMoB, NMpPaBUITIbHOCTb U
YETKOCTb MapKMUpOBKN U OTCYTCTBUE MEeXaHUYECKUX HOBpG)K,D,eHMVI. CDOTOMeprI, nverine ,El,ereKTbl,

3aTpyaHdaouime akcnnyatayuio, 6paKy+0T 1N HanpaBn4alT B PEMOHT.

11.6.2 Onpo6oBaHUe 1 NpoBepKa BpeMeHM Bbixoaa ¢OTOMETPOB Ha paboumnia pexxmm

Bkntounte hoTOMETp HaXXaTUeM U yaepaHUeM B TedeHUU 2 cekyH KHomnku «BKJ1» n ogHoBpeMeHHO

3anyctute cekyHaomep. [ocne nosiBneHns Ha gucnnee coobLeHus:

;f
doTomeTp

JkcnepT-003
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11.6.3

11.6.4

O3HavatoLero Bbixog hoToMeTpa Ha paboumnin pexnmM, OCTaHOBUTE CEKYHAOMEP U cyYMTalTe NnokasaHue

BpEMEHMN. BpeMFl BbIXOo4a (bOTOMeTpa Ha pa60l-||/||7| PEXNM HE OOJTKHO NnpeBbIlLaTb 5 MUH.

CDOTOMeprI, Y KOTOPbIX BpeMsdA BbiXOAa Ha pPeXnm npeBbillaeT 5 MUHYT, 6pa|<y+0T M HanpaeAawT B

PEMOHT.
MpoBepka peXknumoB

He ycrtaHaBnuBas kioBeTy B KoBeTHoe oTgeneHne PH, HaKMuUTe KHOMKY «6» 1 OQHOBPEMEHHO
3anyctute cekyHgomep. [Npubop neperger B pexuM M3MepeHusi hOHOBOrO CUrHama u HavHeTcs
N3MepeHme ONTUYECKOM NMOTHOCTU WU KoadhdumumeHTa nponyckaHusa. llocne Toro, kak 3HayveHue
ONTUYECKON MMOTHOCTU YCTAHOBMUTCS (CKOPOCTb M3MeHeHuss He Gonee +0,002 A 3a 10 cekyHp),
OCTaHOBUTE CEKYHOOMEP M CHUTaANTE NoKasaHue BpemMeHn. Bpems ycTaHOBNEHUSA NokasaHNsa He AOMKHO

npesbiwath 15 cekyHa,.

Haxmute kHOMKy «®P1» M OOHOBPEMEHHO 3anycTute cekyHgomep. [pubop nepenger B pexum
n3MepeHnsa Hyneeoro curHana. NMpyu 9TOM AOMKHbI YCTAaHOBUTBLCA crnefytowme 3HadveHus: A=0,000;
T=100 %. lNMocne TOro, Kak 3Ha4YeHWe ONTUYECKOM NNOTHOCTU YCTAHOBUTCHA (CKOPOCTb M3MEHEHUS He
6onee +0,002 A 3a 10 cekyHn), OCTaHOBUTE CEKyHOOMEP W cyYMTanTe MnokaslaHue BpemMeHu. Bpems

YyCTaHOBIIE€HUA NMOKa3aHUA He OO0JIKHO npeBbillaTh 15 CeKyHAO.

(DOTOMeprI, Y KOTOPbIX BpEMA YCTaHOBJIEHUA NMOKa3aHNA ONTMYECKOWN MNNOTHOCTH npesbillaeT 15 CeKyH
nnn He ypnaeTcAaA YCTaHOBUTb PEXUMbI U3MEPEeHUA HYyNneBoro u d)OHOBOFO curHanoB 6pa|<y+0T 7

HanpaBnsitOT B PEMOHT.
Mocne oKOHYaHWS MPOBEPKM PEXUMOB HaXkMuTe KHOMKy «OTM» ansa Bo3BpaTa B Ha4yarnbHOEe COCTOSIHME.
OnpeaeneHne MeTpPosIorMYecKNX XapakKTepucTmk

doTOMETPLI NPOXOAAT NOBEPKY NPW ANUHE BOMHbI 525 HM. B kayecTBe cpeacTtBa NOBEPKU MPUMEHSAIOT
Mepbl onTudeckon nnotHoctu HOCMOIT-6-2 unu cBeTodunbTpbl HOPMUPOBAHHbLIE MO OMTUYECKOM

NMNOTHOCTU Ha COOTBeTCTByI'OLLI,eIZ AnnHe BOJHbI.

YcTaHoBUTE B NEPexOfdHUK KIOBETHOro otgenenHns ®HA mepy C HyneBblM 3HaYeHWEM ONTUYECKOW
NNOTHOCTM U HaXMUTE KHOMKY «6». HayHeTca uaMepeHne OnTUYEecKoW MMOTHOCTU N KoadhduLmeHTa
nponyckaHusa. Haxmute kHonky «®1» 1 ybeantechb, YTO NokasaHWe ONTUYECKOW MIIOTHOCTU MPUHAMNO
3HavyeHve «0,000». lMocneposaTtenbHO, OOHY 3a [AOPYrow, YCTaHOBWUTE B MNEPEXOOHWUK KIOBETHOro
oTaeneHusa ®HA kaxayo U3 CTEKNAHHbLIX Mep C PasfMyHbIMU aTTeCTOBAHHBLIMW 3HAYEHUSIMU ONTUYECKON
NAOTHOCTY U 3adPUKCUPYNTE pesynbTaTbl UBMEePEHMst ONTUYECKON NITOTHOCTW. [pr 3TOM € Kaxxaon mepom
Heobxoanmo BbINOMHUTL No 10 napannensHbIX n3MepeHun (BbiIHUMas 1 Bctasnas mepy 10 pas noapsa),

YTOObI Y4eCTb CNy4YaiHy COCTaBMALLYI0 NOrPeLHOCTA, CBA3AHHYIO C NO3ULIMOHMPOBAHMEM MEpbI.

PaccunTtaiite ansa kaxgon mepbl cpegHee apudmeTndeckoe 3HavyeHMe ONTUYECKOn NNOTHOCTU Degy, MO

dopmyne:
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11.7

10
2.D,
i=1

T

roe Di — 3Ha4yeHnst ONTUYECKoM NAOTHOCTK B cepumn n3 10 namepeHui.

Paccuntante Ans KaxgonW Mepbl CUCTEMATMYECKYID COCTaBMSAOLWYHD OCHOBHOW MOrpeLuHOCTU
doTomeTpa {AS} no oopmyne:
{AS}: Dcp - Do

roe Do — aTTecTtoBaHHOE 3HAaYEHME ONTUYECKOM NIOTHOCTH Mepbl.

Paccuutante ans kaxagowm Mepbl cpeaHee KBagpaTtundyeckoe OTKITOHEeHue ONMTUYECKON MNOTHOCTU S,

XapaKkTepu3yloLee CriyyariHyo COCTaBISAOLLYH OCHOBHOW NOrpeLLUHOCTM (hOoTOMETpa, No hopMyre:

10

Zl:(Di —Dy)’
5=+
10

doTomMeTpbl NPU3HAKT TOAHbIMK, €CnKM  cUucTemMaTUdeckme cocTaBngwowme norpewHoctTn {AS},
NnoNy4YeHHble ansa Kaxaon ns mep He npesbiwatoT + 0.02 b B gnanasoHe ot 0 go 1.5 6. B npotMBHOM

cnyyae boToMeTpbl OpakytoT.

doTomMeTpbl NPU3HAIOT rOAHBIMW, €CNN CNyYariHble COCTaBMSOLWME NOrPELHOCTM S, NONyYeHHble Ang
Kaxkgomn m3 mep, He npesbiwatoT 0.005 b B gnanasoHe ot 0 oo 1.5 b. B npoTMBHOM crniy4yae ooToMeTpbI
GpakytoT.

OdopmMneHme pe3ynbLTaTOB NOBEPKU

PesynbTaTbl NOBEPKN OCPOPMIISIHOT B COOTBETCTBUM C AENCTBYHOLLMMN HOPMATUBHBIMU [OKYMEHTaMM.
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MpunoxxeHve A
OLEHKA JIMHEMHOCTU rPAAYNPOBOYHbIX 3ABUCUIMOCTEIA

Haxmunte kHonky «KJ1b» ons Bxoga B pexum rpagympoBku. Beibepute ¢ NOMOLLbIO KHOMOK «=>» U «

<» rpagympoBKy, IMHENHOCTb KOTOpon Bbl nnaHupyeTe oueHuTb. [lanee HaXmuTe KHOMKy «6». Ha
3KpaHe NosiIBUTCS 3HadeHus b, ¢, s U R2 Hanpumep:

b=6.176653
c = 0.000000
s =1.142348
R2 =0.9985

roe b n ¢ — koahrLMEHTBI YpaBHEHNST rpagympoBoYHon npamon Cn = b-D + ¢, (20e Cm — KoHUeHmpauyusi, D —
onmu4eckasi nomHoCMab), MOCTPOEHHOW METOAOM HAUMEHbLUNX KBaAPaTOB MO 3KCNEPMMEHTAaNbHbIM TOYKaM;

S — cpefHee 3HayeHue oWnGKM (B eaMHULAX KOHLEHTpaLuMKn), BHOCUMON B Gyaylive pe3ynbTaTbl M3MepeHuin 1
CBSI3aHHOW C BENTMYMHOMN OTKIMOHEHUS SKCNEPUMEHTAabHbIX IPaAyMPOBOYHbIX TOYEK OT rPadyMpPOBOYHON MPSAMON.

R2 — poctoBepHOCTb annpokcumauum (koadULNEHT NMHENHON koppenauum). Yem 6nmxe aaHHbIA KO3 PULMEHT
K eauHVLe, TEM MEHbLLE OTKITOHEHWE rPagynpPOBOYHBLIX TOYEK OT JIMHENHOCTW.

Hanee HaxmuTe kKHOMKy «BBO[» Ons nepexoda K MPOCMOTPY 3HAYEHUA OTKIIOHEHUM TOYEK

rpagyMpoBKM OT JIMHEWHOCTM, BbIPaXEHHbIX B NpoueHTax. [aHHbIi CNMCOK MO3BOSSIET OLEHUT,
HaCKOIMbKO CUIbHO «BbiMNarna» Ta Unu nHasi Todka.

. -10%
9%
. ~3%
12%
0%
0%

NooAwN

3HayeHne OTKNOHEeHMUs BbIpaXXeHO B npoueHTax OT 3Ha4YeHUa KOHUeHTpauun ana Kakaom KOHerTHOIZ
TOYKWN.

OTCyTCTBME WNM MPUCYTCTBME 3HaKa «-» O3HAYaeT, YTO [AaHHas Touka pacriorfiokeHa Bbille WNu,
COOTBETCTBEHHO, HWKE MPSIMOW, TMOCTPOEHHON METOAOM HaUMEHbLUMX KBagpaToB MO BCEM
rpagyMpoBOYHbIM ToukaM. Ecnin ansi nepBoi TOYKM YCTAaHOBIEHO 3HaYeHue KoHueHTpauumn 0 mr/n, To
OHa He oTobpaxaeTcs, T.K. AN HYyNS NOHATME OTHOCUTENbHOW OLNBKN HEe MMEET CMbIcHa.

Ecnu BennunHa OTKIOHEHWA AONsi OAHOW WM HECKOMNbKUX TOYeK 3HauYuTernbHa, pekomeHayeTca
NPUroToBMUTb HOBbLIE PACTBOPbLI AJS1A 3TUX TOYEK N NOBTOPUTb U3MEPEHNA.

[ns BbIxoga 13 NpocMoTpa CnMcka OTKIIOHEHWUI B MPOCMOTP rpagynpoBOK HaXXMuTe KHonky «BBO/».

BoamoxxeH BapuaHT WUCKNKYEeHUA BbiNaBLUMX TOYEK M3 pacyeToB. ,D.J'Iﬂ 9TOro, HaxogdacCb B pexunme
npocmMoTpa rpaaynpoBKu, Bbl6epI/ITe TpGGyGMle Ona yaaneHna TOYKY KHOMKaMUN «—» N «<=» U

HaxxmuTe KHonky «BBO/». [Npu aToM Ha ancnnee nossutcd Hagnucbk « HET», o3Havarowasn, 4To gaHHas
ToYka He OydeT yuuTbiBaTbCsl NPMOOPOM MpWU pacyeTe ypaBHEHUS rpagyMpoBOYHON npsamMon. [lpu
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NMOBTOPHOM Haxatum kHonkn «BBOA», Hagnucb «HET» nponagaeT. Hanpumep, ucknoveHne u3
rpagympoBOYHOro rpaduvka To4km N5 ByaeT BbIrnsaaeTb crieqyowmm o6pasom:

* 525 * 525

N1s2s N1s2s5

0.300 mr/n BBOA 0.300 mr/n HET
0.064A  n5/7 0064A  n5/7

MckntoYeHHble TOYKN B CNIUCKE OTKNOHEHUI rpagynpoBOYHbIX TOYEK HEe 0To6pa>|<a|0Tc;|:

2. -8%
3. 5%
4. 2%

0%
0%

No

O6paTnTe BHUMaHuUe

° OLl,eHKy NUHENHOCTU W npoCcMoTp OTKIMOHEHUN TO4eK rpagynpoBkun OT NUHENHOCTK cnepnyert
BbINOJIHATL NOCne 3aBepLUueHns Kakaom rpagynpoBkun.

e [lpn BbISBMEHWN «BbINABLUEN» TOYKM KeraTenbHO NPUroTOBUTbL HOBbI PacTBOP M MOBTOPUTb
N3MepeHne OMTUYECKOW MMOTHOCTU; METOL MCKIIOYEHUS TOYKU Ny4lle MPUMEHSITb BO BTOPYH
ouyepenp.

¢ He pekomeHayeTtca ncknoyate 6onee 20% rpagympoBOYHbIX TOYEK.

e Ecnu 3HauuTenbHas 4yacTb rpagyvMpOBOYHbIX TOYEK MMEET BbICOKME 3HAYEHUS OTKIOHEHUS OT
NUHEHOCTK, TO TaKyto rpadyMpoBKY UCMONb30BaTh He cneayeT. He nbiTakTech UCNpaBUTb CUTYaLMIO
UCKIOYEHMEM BOMbLLIOrO YMcna To4ek, NPUroToBbTE HOBLIE PACTBOPLI U MOBTOPUTE rPpadyvpOBKY.
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- Bamecrarens Pykososuress
- QDesiepanbHOro areHTCTBa




[MpoannTte cpok cnyKbbl Bawero otomerpa dkcnept-003

CBOEBpPEMEHHOE CEPBUCHOE 0BCNYXMBaHME MO3BOAUT BaM FAPAHTUPOBAHHO
NOy4aTh TOUHBIE Pe3yNLTaThl U3MEPEeHU,

B HallleM CepBUCHOM LIEHTPE Bbl CMOXETE MOMYYUUTh BECh CMEKTP YCayr
FaPaHTUNHOTO 1N NOCTIaPAHTAMHOTO O6CYXBAHUS.

QbpallianTech K HaM CO BCeMM BOMPOCaMu Mo paboTte nprbopa.

Mbl 3360TUMCH O TOYHOCTIA BaLLIMX U3MEPEHNIA.

www.ionomer.ru
https://akcnepT-pH.pd

SKOHUKC

OKCMNEPT

000 «3KOHUKC-3KCNepT», AHanuUTUYeckoe obopyLoBaHue

FnaBHbI oduUc: CepBucHas cyxba:

108811, r. MockBa, noceneHmne MocKoBCKIN, 108811, r. Mockga, noceneHune MockoBCKUN,
22-01 kM KMeBCKOro Wocce, goMoBazeHne 4, 22-01 KM KNeBCKOro Locce, goMoBaageHmne 4,
cTpoenue 2, kopnyc [, noasesa 13, opuc 60300 cTpoeHvie 2, kopnyc I, nogbezs 13, oduc 6021
BusHec-TNapk «PymMsaHLEBO» brzHec-Tlapk «PyMaHLEBO»

Ten. +7-499-600-23-45 Ten. +/-499-600-23-45, no6. 305

e-mail: ionomer@ionomer.ru e-mail: ionomer@ionomer.ru
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