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GEQEPANBHOE ArEHTCTBO MO OBPASOBAMMIC
FOCY,JAPCTBERHOE OGPASOBATENILHOE YHPEXKAEHME BbICIWEND NPOPECCUOHANBHOIO OBPAIOBAHUR

«TOMCKMHA NOSMTEXHUHECKUA YHUBEPCHTET»

AKKPEQUTOBAHHASI METPONOFUYECKAS CIIYKBA TITY
{ammecmam o6 axkpedumauuu Ne POCC RU 01.00143-03 om 24.12 01)

000 «BHEQPEHYECKASI HAYWHO-IPOU3BOLCTBEHHAS ®UPMA «JOMX»

CBUETENLCTBO OB ECTALIMK MBW
Na 08-47/189

MeTouka BLINONHEHUR NIMEPEHMA MaCCOBON KOHUEHTpauwu (eHona MeToaoM
BONbTAMNEPOMETPUM, paspaboTavHan 8 TOMCKOM RONMTEXHHYECKOM YHMBEPCHTETE n
000 «BHM® «IOMX» 1 pernamexTuporanHan 8 MY 08-47/188 (no peectpy axkpeguro-
BAHRON METPONOTU4ecKkoR criyxbGui TOMCKOro NONMTEXHUHECKOrD yHUBepCHTSTa)

BOSA NPHPOQHAR, TMTLEBAS,
TEXHONOTUMECKM YHCTAS, OYMUEHHAS CTOYHAS.
BONIETAMNEPOMETPHYECKIH METO/
MIMEPEHNS MACCOBbIX KOHLIEHTPAUWW ®EHONA

aTtrectobana 8 cooTsercTaun ¢ FOCT P 8 563 (TOCT 8.010).

ATrectayus ocywecTefieHa NO pe3ynbTaTam TEOPETHIECKOTO 1 IKCNEPUMEHTaNb-
HOTO uccnenosanus MBU,

B pesynsrate arrecrauuu MBU yctawoaneHo. yto ganuas MBU cooTsercTeyer
NpeALABAREMbIM K Hel MeTponiorniecium Tpebosanuam w obnanseT cnegyowMMu oc-
HOBHbIMK METDONOTMUYECKUMH XaPAKTEPNCTUKEMM,

1 QvanaszoHsl UsMepeHnil, OTHOCUTENLHLIE JHAYEHUA NOXI3ATENCH TONHOCTU, No-
BTOPAEMOCTV #  BOCMPOU3BOAMMOCTU METOAUKM NPy A0SEPUTENLHOR BEPORTHOCTH
P=095

MNoxasatens no- | Noxasaren soc-
Haume- . B8TOPREMOCTH POUIBOANMOCTY 3, MNokazaremMm Tou-
HOBAHNUE {cpepHexBanpa- | (CoenMexsanpa- ; HOCTKH (rpa“MW,
onpepe- | [lnanasos IMEPAEMLUX KOH- | TWHECKOE OTKNO- | TMUECKOR OTKND- ° g koTophix He-
NASMOTro mwﬁ' “ﬂws HeHWe ToBTO- HEHKE BOCHPOND- ‘: XOAMTCS NOrpew-
KOMNO- pREMOCTY), IORI»/IMOC'M) | HOCTb METOAWKM),
7w g % :
HeHTa U,I&).% 0'3,:(5)"% : 8.%
. N L b ]
; OT0,0004 20 0.005 sKMON. | 15 ) 20 i 49 3
- 3 - - -
®enon | Cs 0005 go 0.05 ewuo. | 1 14 | 28

. Co.005n004swmy. | 10 | 12 25
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C™ npu foeepuTensHoR seposTHocTH P=0.95

TIpOnCIMEHIe CBHARTEMCTB: (8-371153
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PEJEPANLHOE ATEHTCTBO 110 OGPA30BAHMIO
FOCYRAPCTBEHHOE OBPASOBATENGHOE YUPENIEHWUE BbICLUEIO NPOGECCUOHANBHOrO OEPA3OBAHUA
«TOMCKHUM NOJIATEXHUYECKUNA YHUBEPCHUTET»

AKKPE[JUTOBAHHAS METPONIOMMNYECKAS CITY)XXBA TTTY
(ammecmam o6 axxpedumayuu Ne POCC RU 01.00143-03 om 24 12.01)

000 «BHE[PEHYECKAR HAYYHO-IPON3IBOACTBEHHASR ®UPMA «lOMX»

«YTBEPXMAIO» «YTBEPXAAIO»
popektop no HP TIY 27 Sl s [Lupextop OO0 «BHM® «lOMX»

{no peecmpy axxpedumoeaHHOU MBMPONOaUNECKOL CrYXObit)

BOQJA NPHPOLAHAS, MUTHEBAS,
TEXHONOIMYECKHN YACTAS, ONUILEHHAS CTOYHAS].
BONIBTAMNEPOMETPHYECKNWIA METOL
U3MEPEHUSI MACCOBbIX KOHUEHTPALUWIA
®EHONA
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1 HASHAYEHME U OBJIACTb TPUMEHEHNA

Hacroawui pokyment (MY 08-47/189) ycraHanusaeT MeTOAUKY Bbi-
NONHEHUA N3MEDEHWA MaCcCOBbLIX KORUEHTpaLwih dheHona MeToaoM aacopbuun-
OHH3# MHBEDCUOHHOK BONBTAMNIEPOMETPUN NPKU aHanuie npob BoA NUTLEBLIX,
SKIIOMAS MUHEpanbHbie, NPUPOAHBIX, NOBEPXHOCTHLIX BOA, BOA NOA3EMHBIX
BOJCUCTOYHNKOB (LIEHTPANU3OBaHHOrO U HEUEHTPanNU30BaHHOrO BOAOCHabe-
HUR), & TII0KE TEXHONOMUHECKN YUCTBIX, OUNLEHHBIX CTOMHBIX BOA B AuanasoHe
KoHLEeHTEaLMMA oT 0,0004 40 0,40 Mr/iaM® knioy.,

Mow cnpegenexwn copepxadun eHoNa B aHanuaupyembix Bogax He
Tpebyetca xumuqeckoit npoBonogrotoskn. O6bem npobbl Ana ananusa co-
crasnseT 2 ~ 10 oM’

Fpu ananuse npoG NPUPOAHBIX U NUTLEBBLIX BOA C CoAepxaHuem eHo-
na meree 0,004 mriaM® NPOBOART NpefBapuTensHOe COPGLIMOHHOE KOHLIEH-
TpupoBawue denona

Ecnn koHuUeHTpauus cdeHona 8 npobe BLIXOAUT 32 BEPXHIOD rPaHULY
L11ana3oHoB onpeaensemblx copepxaHui, ponyckaetcs pasbasnenue Guau-
CTUNNLPSBAHHON BOAOH KNk (POHOBLIM 3NEKTPONUTOM NOATOTOBNEHHOMR K W3-
Merernic Npobst.

2 HOPMATUBHBIE CCbINnkn
B HaCcToRLEH METOAUKE WCNOMNBL30BAHDL! CCLINKN HA CIIEAYIOWME CTaHAAPT

TOCT 12.1.004-91 Cucrema crampapros GesonacHoctu Tpyaa. Moxapras
6GesonacHocTs. Obume TpeGosaHus

TOCT 12 1.005-88 Cucvema cranpapros 6esonacHoctu Tpyaa. Obiuve ca-
HATSPHO-rUrMeHuYeckme TpeboBaHus K Bo3ayXy paGouei 30HbL

"OCT 12.1.007 -76 Cuctema cranaaprtos GesonacHoctn Tpyaa. Bpea-
Hble setyectea. Knaccudukaums n obime Tpebosanus 6e3onacHocTu.

fOCT 12.1.009-79 Cuctema cranaapros 6e3onacHocTy Tpyaa. SnexTpo-
6e3cnacHoCTb. TepMuHbl M onpeaeneHns

TOCT 12.4.009-83 Cucrema cranpapros GesonacHoctn Tpyaa. MoxapHas
TexHuKa ans 3awmTel obvextos OcHoeHbie Buas Pasmetlerue n obenyxmsanmne

fOCT 17.1.5.05-85 Oxpana npuponst. Muapochepa. O6iume TpeGoraHus K
oT50py npob NOBEPXHOCTHLIX U MOPCKUX BOA, NbAA U aTMOCHEPHBIX OCAAKOB

FOCT 1770-74 Nocyna mepHan naboparopHas CreknshHan. LiunvmHgp,
MEH3ypiu, Konbb!, Npobupiu. TexHuueckue yenosus

fOCT 2156-76 Peaxrusbl. HaTpuii asyyrnexmcnbifi. TexHuueckue ycnosma

TOCT 2405-88 MaHomeTpbl, BaKyyMMETPbI, MaHOBaKyYMMETPbI, HanopoMe-
pbi TH"OMEPS! Y TRTOHANOPOMEPDI. OBLLME TEXHUMECKNE YCNOBUA

TOCT 4165-78 Peaxtusbl. Mepap !l cepHokmcnan 5-BogHas. Texwudeckne
ycnosus

FOCT 4212-76 Peaktvebi. MeTogbl NPUroTOBNEHUA PacTBOPOS ANA KONo-
DANET) pw-uecxom 1 HedPeNoOMETPHHECKOro aHanusa

T 4234-77 Peaktusbl Kanwit xnopuctetin TexHudeckne ycnosms



TOCT 4328-77 Peaxtusbi. HaTpus rapookucs. TEXHUHECKME YCROBY:S

FOCT 4461-77 Peaxrusbl. Kucnora asotHas. TexHuieckue yernoesvs

FOCT 6552-80 Peakruanl. Kucnota oprodochopHas. TexHuuecine yencay.g

FOCT 6708-72 Bopga AvcTUnnupoBaHHan. TexHWueckue yenoavs:

FOCT 9293-74 A30T ra3006pa3Hbiit v XAOKMA. TexXHUUECKKe YCnoBus

FOCT 11125-84 PeaktuBel. Kucriota a3oTHan OCOTON SUCTOTL:. T&Xmsdue-
Ckue ycrosus

FOCT 12026-76 Bymara cdunstpoBanbHas nabopartopHas. Texkn-sckue
ycnosus

FOCT 13861-89 (UCO 2503-83) Pepnyxropb) 4is fa30onNna3Menksh ofcz-
Gotmn. OBLIme TEXHUIECKVE YCNOBHS

FOCT 14261-77 Peaktvsbl Kucnota consHas 0Co50# YMCTOTHY. Texsavue-
CKue ycnoaus

FOCT 14919-83 3neKTPONMTb, 3NEKTPONIUTKA W XKAPOUYHbIE SMEKTPoLIKa-
bt OuiToBbIe. O6LWMe TexHUYECKUE yCnoeus

FOCT 15150-69 MatumnHbi, npubopbi U ApymiMe TexHUMecKue vispenvs. ic-
NOMHEHWA ANA PaSNUYHBLIX KNMMETUYECKHX PAROHOB. KaTeropi, yCnoBiR 3kcnn.a-
TaumMn, XpaHeHWs U TPaHCTIOPTUPOBAHMS B HaCTy BO3AEUCTBUS KIMMETAYECHIX
(aKTopoB BHELLHEN CPERbI

FOCT 17792-72 3nekTpod cpaBHenvs Xropcepetpatoil Hacbauer~ ¢ o
pasuosbIvi 2-r0 paspaga

FOCT 18300-87 Peaktubi. CnvipT 3TWNOBLIA PEKTUEPHKOBAHRLI TEXAM-e-
CKuiA. TexHudeckue ycnosus

FOCT 19908-90 Turnu, vawi, cTakaHbl, konGbl, BOPOHKY, NPCtiipr: = ha-
KOHEUHUKW U3 NPO3PA4HONO KBAPLEBOrO CTeKNa. OGNS TEXHUHECKVE YCNOBVS

FOCT 20490-75 Peaktusbl. Kanuit MapraUOBOKACTIbIA. TEXHUUEC S18 26,3542

FOCT 21400-75 Crexno xuMuko-nadoparopHoe. TexHaseckne TpaSosarus.
MeTtogb! ucheitanmin

TOCT 23519-83 deHon CuHTETUHECKUN TEXHUMECKUA. TEXHUIECIUE YT, Cv.s

FOCT 24104-2001 Becbt nabopatopHbie. OBLME TEXHUHECKVE YOIIORs

FOCT 25336-82 MMocyaa v cbopyaoBaHue naGoparopHbie CTEXNSPENE T a-
fibl, OCHOBHbIE NapameTpbl ¥ Pasmepsl

FOCT 27384-2002 Bopa. HOpMb! NOrPELLHOCTY USMEPEHUA rOxaseTe i8R
COCTaBa U ceolicTe

FOCT 28165-89 [IMpubopbi 1 annapaTsi NaGOPaTOPHbie U3 CTEKNA. A<E3Rk-
crunnsTopsl. Wcnaputeny YctaHosiM pekTuthvkaimMorHbie. OBlue TextuiwEckie
TpeboBaHus

FOCT 29227-91 (UCO 835-1-81) MMocyaa nabopatopHas Creknsknar. v
NEeTKk1 rpaayupoBaHHsie. Yacte 1. OSuume TpebosaHus

FOCT 29228-91 (UCO 835-2-81) locyaa naboparopHas Crekin-Has -
neTkm rpaaynposarHsie Yacts 2. [unerTxn rpagyvpoBaHHsie 563 yCTaHos g=-0ro
BPEMEHN OXUAAHNA

TOCT P 8.563-96 MocyaapcraeHHas cucteMa COECRaueHns €aAHC Ba #3-
MepeHuin MeToarky BuINONHEHNA N3MEPEHA
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FOCT P 51592-2000 Bopa. O6wwe TpeGosanus k oToopy npob

FOCT P 51593-2000 Boga nutbesas. Ot60p npob

TOCT P UCO 5726-1-2002 TouHOCTb (NPaBWIBHOCTS 1 NPELIMSUOHHOCTL) Me-
TOAOB ¥ Pe3ynbTaTos usMepennin. HacTb 1. OCHOBHBIE NONOXKEHUS K OnpegeneHns

FOCT P NCO 5725-6-2002 TouHOCTL (NPaBWIBHOCTD W NPELM3NOHHOCTD)

METOLO0B U Pe3ynbTaTtos n3MepeHnin. Yacts 6. UcnonbaosaHne 3HaYeHnid TOHHOCTH
Ha fpaKTuke

3 NPUNHCAHHDBIE XAPAKTEPHCTHKH NOIrPEWIHOCTH
HN3MEPEHNN U EE COCTABNSAIOUMX

3.1 Metoauka BEINONHEHUS 3MEPEHWIA MACCOBBIX KOHUEHTpaLuit (peHo-
na npu axanuse npob® BOR NUTLEBLIX, BKNIOHYAR MUHEpanbHbie, NPUPOAHbIX,
NOBEPXHOCTHDLIX, BOA NOA3EMHbLIX BOAOUCTOMHUKOB (LEHTPANU30BaHHOIO U He-
UEeHTPanu3oBaHHOro BOAOCHAGKEHUS), @ TaK Xe OUMLLEHHbIX CTOMHbLIX BOA,
MEeTOAoM aacopObuMoHHOW BoNbTaMnepoMeTpun obecneuvsaeTt nony4yenune pe-

3yNbTaTOB USMEPEHUA C NOTPELUHOCTBIo, HE NpesbilualoLlei 3HaveHwil, npuse-
AenHbix B Tabnuue 1.

Tabnuua 1 ~ inanasoH U3MEPEHNA, OTHOCUTENbHbIE 3HAYEHUA NOKa3a-
Teneik TOMHOCTH, NOBTOPSEMOCTY U BOCNPON3BOANMOCTH METOAMKM NPK AOBe-
putensHow seposTHocTy P=0,95

Hawnme

HoBa- Noxasatens nmoxaa:xis
Hte MOBTOPAEMO- | oo pumocTw | Mokasarvens
onpe- ‘;"' (m (cpeamexsan- | TouHocT (rpa-
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h a,(&).% o (3)% 3%
R
Or0,0004 no 0,005
KA. 15 20 40
®eHon | Ce. 0,005 A0 0,05 BKsIOM. 1 14 28
Ce. 0,05 no 0,4 exniou. 10 12 25

3.2 3ravenus NoKasaTens TOHHOCTH METOAVKM UCNONL3YIOT NPK:
~ OLEHKe AeATeNbHOCTA Naboparopui Ha KauecTso NPOBEAEHUS UCMbI-

TaHuy;

— OUEHKE BO3MOXHOCTH WUCNOMb3OBAHWA PE3yNbTaToe M3MEPEeHWA npu
peannsaiun MeTOAWKK BbINONHEHNS N3MEPEHNN B KOHKPETHo nabopaTtopuy.




4 CYIYHOCTb METOLNKM BbINONHEHMNS H3MEPEHWNA
N OCOBEHHOCTH NPOBONOAQIrOTOBKH

4.1 W3mepenue maccoBbix KOHUEHTpaLMiA (beHona BLINOMHAIOT METOo-
AOM aaCcOPBLUUOHHON KHBEPCUMOHHOW BONbTaMNepoMeTpun. MeToauka Bbinon-
HEeHnA uamepenuit OCHOBaHa Ha nposeaeHun WHBEPCHOHHO-
BOfIbTAMNEPOMETPUHECKOrO USMEPEHUS pPacTBopa NOArOTOBAEHHOA npobbi.
WUB-u3smepeHne 0CHOBaHO Ha NPOBEACHUM 3NEKTPOAHOro npouecca aacopbum-
OHHOTO KOHLEHTPUPOBaHUA (PEHOMA HA NOBEPXHOCTH MHANKATOPHOrO CTEKNO-
YrNepoAHOrc 3NEeKTPOAa C NOCNSAYIOWMM 3NEKTPOXUMULECKUM OKUCNEHUEM U
pervcTpayuen aHanuTU4ecKoro CurHana npu onpeaeneHHOM noTeHuuane, xa-
paKTepHOM ANt AaHHOTO CORANHEHUA.

MNpouecc anekTpopacTBOpeHUs eHoNa ¢ NOBEPXHOCTW NeKTpoda npo-
BOAUTCA B NOCTOAHHOTOKOBOM PEXUME NPU NUHENHO MEHSIIOWEMCR B CTOPOHY
NONOXUTENbHbIX 3HauYeHU noTeHunane ¢ anddeperymancHol perucrpaunen
BONbTaMNEpHbIX KPNBLIX (NO 1-# NPOU3BOAHOIR). PerucTpupyembiii MakcuMans-
HbIA QHOAHLIA TOK (heHONa NUHERHO 3aBNCUT OT KOHUEHTPaLUN onpeaensieMo-
ro sewecrea. floreHumnan nuka Ha ¢oHe pacreopa HaTpus GHOCHOPHOKUCHOrO
(NaHPO,) koHueHTpaumm 0,2 monb/am® HaxoauTCR 8 AuanasoHe ot 0,55 B po
0,65 B. Maccosas koHueHTpauus deHona 8 npobe onpeaenseTcs MEeToaoM
RoBaBoK aTTecToBaHHbIX CMecei.

Maccoean koHueHTpauus deHona B npobe onpegensievcs no MeToay
nobaBoK aTTecToBaHHbLIX cMecev peHona.

AnroputM NpoBefeHNs U3MEPEHUs MacCoBbIX KOHUEHTpauui geHona B
npobax 8oLl METOAOM BONLTAMNEPOMETPUM NPUBEAEH Ha pUCYHKe 1.

Noaroroexa Nposepxa
fpoSe —'* norn‘?:f;u npuGopa, 1 anurpoxuaumoaoi
3nexTpoaoe AveRKn
pacreopos u T A

p—

VB namepenna npw
ananuse npobui

T

8seaenve Covemxa
Coemma | | obascn BA xpuso npobius Pacuer
BA ‘g;”" AC dewona ¢ a06askoit KOHYEHTPaYMK
npobu

Pucyrok 1. Hsmeperus npu ananuse npob eodbi
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5 TPEBOBAHNA BE3ONTACHOCTHU, OXPAHbI OKPY)!(AIOWEﬂ
CPEAbI NPK BbLINOTHEHNK HIMEPEHNN

5.1 Yenoeus 6e3onacHo20 npoeederus paéom

5.1.1 K paboTte Ha BONbTaMNEpOMETPUYECKOM aHanu3aTope, Harpesa-
TenbHLIMWU NPUGOPaMA U XUMUYECKUMM PeakTUBaMU AONYCKAeTCA NepcoHan,
U3YUMBLLIMIA MHCTPYKLMIO MO 3KCIUtyaTauun npubopa, npasuna paboTh! ¢ XuMu-
YECKUMK peaKkTuBamm 1 XMMUYECKOA Nocyaon.

§.1.2 Mpubop B8 npouecce axcnnyaraumu fonmkex ObiTb HAQENKHO 3a-
3eMneH.

5.1.3 Mpu BbLINONHEHWM AHANUTUYECKUX U3MEPEHWIt HeoGXxoaumo co-
Bnionars Tpeboeanun TexHuku GesonacHocT# Npy paboTe ¢ XMMU4ECKUMK pe-
aktveamu no FOCT 12.1.007

5.1.4 3nexTpobesonacHoctb Npu pabote C 3neKTPOycTaHOBKAMKU — Mo
FOCT 12.1.009.

5.1.5 MomeuieHne nabopaTopuu AOSHKHO COOTBETCTBOBATL TpebGoBaHu-
AiM noxapron GesonackocTu no FOCT 12.1.004 u nmeTb CPeACTBa NOXAPOTY-
wenus no FOCT 12.4.009.

5.1.6. ®eHON OTHOCKTCS K BelecTsam 2-T0 Kiacca onacHoct deHon un
€0 pacTsopb! CNeAYET XPaHUTL B CKAAHKAX U3 TEMHOrO CTEKNa C NPUTEPTLIMY
npotkamu B BLHITAKHOM LKady.

5.2 Tpe6Goeanus k xeanuguxayuu onepamopos

BbinonHenue usmepeHunt NPou3sOAUTCS NaBOPaHTOM “NU XUMUKOM—
aHanUTMKOM, BAJCIOLIUM TEXHWUKONA BOMbLTaMMNEPOMETPUYECKOro aHanusa u
U3YUABLLMM MHCTPYKUMIO N0 3KCNNYyaTatnn NCNOsb3yemMon annapartypbl.

5.3 Yenoeus ebinonHexus usmeperuil

WN3meperus NpoBOAATCR B HOPMANbHBIX NAGOPATOPHBIX YCNOBUSX.
- Temneparypa OKpyXaiolwero Bo3ayxa (25 + 10) °C;

—~  armocdeptoe Aasnexune

- OTHOCMTEnbHas BNAXHOCTbL Bo3ayxa (65 * 15) %;

—  vacToTa NepemMeHHOro Toka

—  HanpsXeHWe NUTaHuA B CeTK

6 OTBOP M XPAHEHHE NPOB

Mpo6bi NPUpPOAHON 1 CTOMHOIR BoAb! oTBupaioT cornacHo FOCT P 51592-
2000 «Boga. Obwme TpeGosaxns k oTGopy npob»

Mpobul nuTbeBO! BoAb! oTGUpatoT cornacHo FOCT P 51593-2000 «Boga
nutbesasn. OT6op npob».

Mpobbl NUTLEBBIX, MPUPOAHLIX W CTOMHLIX BOA OTGUPAIOT COrnacHo
FOCT P 51592 n l'oct P 51592  FOCT P 51693
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Mpo6bl Boab o6beMoM He Menee 100 cM® OTGMPAIOT B CTEKNAHHbIE
CKMsIHKA C NpUTEpToiMU  NPpOoGKamMy, NPOMLITHIE PACTBOPOM 230THOW KUCANOTh
(1:1), pacTeopom OGO LIENOUN KOHLIEHTPaLMM 0,2 Mons/am’ (Hanpumep, ea-
KOro HaTpa), GuaucTunnuposaxHoit BOAOK U aHanNusupyemoil npoGoi. CrNAHKK
ans or6opa npobbt fOMKHLE BbiTh 3anonHeHb! 40BEPXY aHanU3npyemon BoaoM
ANR  NPeROoTBpaleHUst OKUCNeHUR KUCNOPOAOM BO3ayxa. K ananusy npoGbi
cneayeT NPUCTYNKUTL HE NO3AHEE, YeM Yepes 2 Yac co BpeMeHin otbopa npobbl.

Ecnu HEeBO3MOXHO Cpasy NpoBOAWUTL aHanNus, TO ANS NPeaoTBpaLleHUs
6roxuMm4eckoro okucnexns npoby aHanusupyemoit BoAbl NOAKMCNSIOT bOC-
POpHO# KuCnoTOW RO 3HauyeHun pH 3 - 4, KOHTPONUPYS KUCAOTHOCTbL C NOMO-
Wbio MHAuKaTtopHo# Bymarn, 3atem [06aBnOT cynbdar mean U3 pacuera
0,1 r conu Ha 100 cm® oAb, Mpobi XpaHAT npu Temnepartype 3 - 4 °C ne Go-
nee 24 u.

Taoke npobbi BOALI ANS onpefeneHns KOHUEHTpaLun (beHona KoHcep-
BMpYIOT, ecnu coaepxaHue deHona He npesbiuaer 100 mriam®, noGasnsioT
0.4 t earoro Hatpa Ha 100 cM® npobbi. K aHanusy cneayeT npucTynuTe He
nosaxee, Yem yepes 24 vac nocne oréopa npoGo.

Ons kaxgoro ananu3a otoupaloT No Tpu napannenbHbix NPobsl BoAbI
(oaHa pesepeHas).

7 CPEOCTBA W3MEPEHWH, BCITIOMOI ATE/IbHOE
OBOPY/LJOBAHRME, [1OCYJA, PEAKTUBbI # MATEPHAIIbI

Py BLINONHEHWN aHaNK3a NPUMEHAIOT CReayloWwve CPeacTsa nsme-
penwi, BCnomoraTensHoe 06opyaoBaHue, NOCYAY, Marepuantl U peaxTuBb:

7.1 Cpedcmea usmepenuil u ecnomozamensHoe o6opydoeaHue

7.1.1 Komnnekc aHanutuveckmi Bonstamnepometpudeckmd CTA[1] 8

xomnnexre ¢ IBM-COBMECTUMBIM KOMNBIOTEPOM.

B coctas 2x-3neKTpoAHOA 3NEKTPOXUMUHECKOW SIYelKK aHaNUTUYECKoro

BOnbTaMnepomeTpuseckoro komnnekca CTA BxopsT:

- WHAVKSTOPHDBIA 3NEKTPOA - CTeKNoyrnepoastsbiii (mapku CY-2500) aua-
meTpom 1,2...1,5 MM, anuHoii 8... 12 MM u conpotnenenvem we Go-
nee 2 kOwm;

- 3NEXTPOA CPaBHEHUA - XNOPCEPEOPAHDIA, 3aNONHENHDIH HACHILUEHHbIM
PacTBOPOM XNOpiUAa kanus, ¢ conpoTuenesem He Gonee 3,0 kKOM.

7.1.2 Becst nabopatoptble aHanuTuveckue obuiero HasHaveHun ¢ Hau-
Gonbwum npepenom sssewmsanus 200 r no FOCT 24104.

7.1.3 Mnutka anekTpudeckas ¢ 3akpbITon cnupansio no FOCT 14918 unn
APYrnx mapox.

7.1.4 Ulkadp cywunbHbili, obecneuvsaloiywini nogaepxaHne 3aaaHHoro
TemnepatypHoro pexuma ot 40 °C go 150 °C ¢ norpetHocTsio + 5°C.

7.1.5 MycensHasn neub Tuna NM-8 unu MP -64-0215 no FOCT 9736.
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1nY 3EKTPONEUL CONPOTUBIEHUS KamepHas naGopaTopHas, obecneqn-
saloLyas NOANepXKaHWe 33[aHHOrO TeMnepatypHoro pexuma or 150°C go
600 °C ¢ norpeiHocTso £25 °C;

#ni komnnexc npoBonogroToBku “Temoc-Okcnpecc” ¢ AXanasoHoM pa-
Bouux Temnepartyp ot 50°C ao 650 °C ¢ norpeiuHocTbio namepenuin +15°C (u3-
roToBuTens
000 “UTM", r.Tomck).

7.1.6 Wunub! TurensHbie [2).

7.1.7 WnaHrv nonnaTuneHosble 4NN NOABOAA Fa3a K Avenke.

7.1.8 Pepgykrop no (OCT 13861 ¢ manHomeTtpom (250£1) atm no
[OCT 2405

7.1.9 JJosaropsr Tuna AM-1-50, unu AN-1-200, nan 4N-1-1000 c auc-
KPETHOCTBIO YCTaHoBKM A03 1,0 unun 2,0 mkn [3] .

7.1.10 Annapar anst guctunnauum soast ACA-4 no FOCT 15150.

7.1 11 Hacoc nepucranstudeckuit Tuna HMM-1, HMN-2M [4] wnu apyroi
n0406HOro TMNa yCTaHOBKM ANA KOHUEHTPUpOBaKuUA (eHona.

7.1.12 NaTtpoH copbuvoHHbIA MHOrOPasoBOr0 WCNONL3OBAHUS NPON3-
BOACTBa upmsbt "KOMX", 3anonHeHHbiin copbeHTom ctupocopb (31 M3, gua-
meTpon 10...12 mm, Anudon 20...25 mm u coaepxarueM ctupocopba (0,15 +
C.0)r.

7.1 13 UWinaurv anacTudHble CUNWKOHOBLIE AN NPONYCKaHUA npobbl u
3MI0eHTa Yepe3 COpOUMOHHDBIA NAaTPOH.

7.2 flocyda

7.2.1 MMunetkm wMepHble nabopaTopHbie CTexnaHHbe 2-10 Kknacca
TOMHGCTI BMECTUMOCTBI0 0,50; 1,00: 2,00; 5,00; 10,0 cw® no FOCT 29227.

7.22 Mocyna u oGopyaoBaHue naGopaTopHbieé CTEKNsiHHbIE N0
FGCT 25336 vinu nocyna mepHan nabopaTtopHas CTEKNSHHARA 2-ro KNacca Tou-
HocTu no FOCT 1770 xonbbi HanueHbie BMECTUMOCTbIO 25,0, 50,0; 100,0;
1000,6 cM®; uunuHaps BMecTUMOCTbIo 10,0 eM’.

7.2.3 ByTbinn U3 cTekna C NpUTepTHIMK unu BuHToBLIMU npobkamy ¢
HOMVIHaITbHOR BMECTUMOCTSIO oT 100,0 4o 500,0 cm® ans XpaHeHus pacTeo-
poe, oT60pa ¥ xpaHerus Npod BoAbL.

7.2.4 MNanouku creknssHbie no MOCT 21400.

7.2.5 Mpobupku ana ueHTpudyruposanns obbemom (12-15) cm® no
I'OCT 25336

7.3 Peakxmusess u Mamepuansi

7.3 1 CranpapTHbie 0Bpasubl cocTasa BOAHOMO UNU CRMPTOBOrO pPacTeo-
POE SeHOoNa C NOFPeWHOCTLIO He Gonee 1 % oTH. npu P = 0,95. KoxuexTtpauus
teHona B cTaHgapTHOM obpasue AomkHa GbiTb e Menee 1,0 mr/icm®, Hanpu-
mep, FCO 6480-92 u ap

7 3.2 denon no MOCT 23519

7.3.3 Harpwir mapookuck no FOCT 4328.
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7.3.4 CnvpT 3TUNOBLIN PEKTUUUMPOBAHHBIN TEXHUIECKWHA NO
TOCT 18300.

7.3.5 Kanwii xnopucteiwi no FOCT 4234 unm TY 6-09-3678.

7.3.6. Kucnora ¢poccopHas no FOCT 6552.

7.3.7 Meab cepHokucnan naTu-soaxas no FOCT 4165.

7.3.8 Kanuit mapranyosokmcnsivi no fOCT 20490.

7.3.8 Kucnora azoThan koHuenTpuposaHhas no FOCT 11125 oc.y wnu
no MOCT 4461 xu.

7.3.9 Kucnora constas koHueHTpuposanHas no FOCT 14261 oc.y wrin
no fOCT 3118 xu.

7.3.10 Bopa OuauctunnuposanHas [6] wnu pucTunnuposaqHas no
F'OCT 6709, neperHaHHan 8 NPUCYTCTBUW CEPHOW KUCMOTbI U_NepMmaHradara
Kanust (0,5 CM® KOHLEHTPUPOBEHHON CepHoli KACTOTHI ¥ 3,0 cM® 3%-rorc pac-
TBOpa NepMaHraHarta kanus Ha 1,0 AM® AUCTUNNMPOBAKHOM BOALY).

7.3.11 Harpwit bochopHokuchnbik ABy3amelleHHbiit no FOCT 11773,

7.3.12 A30T ra3oobpasubit o FOCT 9293 wnu Apyroit MHepTHsIR ras
(aproH, renuit) ¢ conepxaxuem kucnopoaa He 6onee 0,03%.

7.3.13 bBymara nHaukaTopHan yHusepcanbHas no TY 6-09-1181.

7.3.14 OuneTpoi 6e33onbHble "CHHAR NeHTa” unu “3enexas nexta" 1o
TY 6-09-1678.

7.3.15 oetpno NOCT 288.

7.3.16 Hatpwid gsyyrnekucnsiid (nuiesas coaa) no FTOCT 2156.

7.3.17 Bymara cdunstposansHas no FOCT 12026.

Bce peakTuabi OMKHBLI ObiTh KBaNUMUKALKU OC.4 UNK X. 4. PeaKTUBL RO
7.3.2 NPUMEHRIOTCS NPU OTCYTCTBUM CTaHAAPTHLIX 06pasLos.

8 1oQroToOBKA K BbIFTONHEHWNIO N3MEPEHNA

8.1 Ilodzomoeka npubopoe k paGome

MoaroToeKy U NPOBEPKY BONETAMNEPOMETPUYECKOro komnnexca CTA,
KOMNbIOTEpa, a TakKe HarpesaTenbHbix NPUGOPOB NPOU3IBOAST B COOTBETCTBUN
€ PYKOBOACTBOM MONb30BATENS, UHCTPYKUUEH NO IKCMAYTALMN U TEXHUHECKO-
My ONMCAHUIO COOTBETCTBYIoWero npubopa.

8.2 [Todzomoexa u nposepka nabopamopHoi nocydb!

8.2.1 JlaGoparopHyio CTEKNAHHYIO NOCYAY, CMEHHbIE HAKOHEYHUKK NO3a-
TOpPOB, NWNETKW NPOMBIBAIOT BOAHBIM PAcTBOPOM MMAPOKCHAA HATPUR, NPUrO-
TOBAEHHOrO U3 pacyera 1 - 2 r rugpokcuaa Harpus (NaOH) ra 100 cm® eogbl.
3atemM MHOTOKPaTHO NPOMBIBAIOT GUANCTUANUPOBAHHON BOAOH W BbiCYLLIMBAIOT
8 CywmnbHOM wixadyy. KBapuesbie CTakaHumku nocne aHanusa B Hux npod Bog,
coaepxawmx Gonbloe KOMUYECTBO OPraHNYECKUX BELLECTB, PEKOMEeHAyeTca
[ONONHUTENBHO NPOKaANUTL B MydenbHoOW neun npyu Temneparype (300 =
50) °C & Teuenue 15 — 20 Mun.
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CmeHHble KBapueBble CTakaH4MKyM XPaHUTb B CyXOM BUAE NOA CTEKNRH-
Hbit KONNAKOM.

8 2.2 fMpoBsepky Ha YMCTOTY NPOGUPOK ANA USHTPUGYIMPOBaHUR NPOBO-
AsT cregyioium obpasom. flocne MHOrOKpaTHOro cnonackuesaHua ux Guau-
cmnrnpoaaﬂuoﬁ BOAON # (POHOBBLIM 371EKTPONNTOM, B npobupky nomeuwiatot
10 cM® (DOHOBOFO INEKTPONUTA, KOTOPbIV NOABEPraeTCA LIEHTPUDYrMPOBAHWO
1 garnee NepeHoCsT B KBApUEBbiA CTakaH4UK, paHee NPoBEPEHHbIR Ha YUCTOTY,
¥ 2H3NU3UPYIOT Ha Hanuuure cdeHona.

OnTUMaNLHBIMK ABNSIIOTCR Takue KayeCTBa PeaKTWBOB U YUCTOTa NoCy-
Abl, KOrAa NONYYAOTCA aHaNUTU4ECKne CUrHanb! ANemeHTa 8 pacTaope ¢oHo-
BOr0C 3NEKTPONMUTA, PaBHLIS UK BnU3kue K HYNIo NpyU MakCUManNbHOM BPEMEHU
HaKOMNIEHUA, UCNONB3YEMOM NPU UIMEPEHUN.

8.3 lpuzomoenenue u xpaHeHue UHOUKaMOPHO20 3nekmpoda,
anexmpoda cpasHeHusn

8.3.1 Noaroroska MHAMKATOPHOTO CTEKMOYINEPOAHOro 3MexTpoaa

WHauKaTOPHLIA  CTEKNOYrnNepoaHbld  3neKTpos npeacrasnseT cobGoi
CTEeKNOoyrniepoanbi cTepxkers guametpom 1,5-2,0 MM, BKeeHHbIR C NOmo-
LBIO 2MOKCUAHOW CMOSbI B BbITAHYTHIA KOHEL CTEKNSHHOW TPpyOku ¢ BHeWHUM
AVaMETPOM 5 — 6 MM WKW BCTaBNEHHbIR B Hee NOA AaBneHWeM Tak, 4ToOb
AnvHA BrICTYNAIOWER HapYXy YacTh cTepxkHs (paGoueil NOBEPXHOCTH) CTEKNO-
yrnepofa cocrasnana 8 — 12 mm. KOHTaKT anektpoga ¢ npubopoM ocyujecTs-
NAETCR C NOMOLLBIC METANNYECKOro TOKONOABOAA U CTAHAAPTHOIO pasbema.

fonyckaeTcs uCnonb3osaxve TOPLOBbLIX UHANKATOPHbIX CTEKNOYrRepoa-
HbIX 3M1EKTPOAOS C AMaMeTPoM paboueit HacTn 5 — 7 Mm.

Oris NOBbLILEHUS YYBCTBUTENLHOCTU U BOCMPOUIBOAUMOCTU U3MEpPEeHUH
CTeKNOYrMepoAHbie 3NEKTPOAbI NOABEPraloT aneKTpoxumuueckoit obpaborke
(no metoguke OO0 «BHM® «IOMX», r.Tomck). ObpabotanHbiii anexTpoa no-
3BOSISET NPOBOAUTL CbEMKY BONbTaMNEpPHbIX KpuBbIX 6e3 pereHepauuu ero
NOBELXHOCTU NYTEM NPOTMPAHUNA. AKTUBUPOBAHHbIR 3NEKTPOXUMUUECKU NEK-
TPOA XPaHSAT Ha BO3AyXE.

Mocne nposegeHnsi cepun aHann3os (0COGEHHO NPoG CTOMHbIX 80A)
YYBCTBUTENBHOCTL MHANKATOPHLIX CYD MoxeT yMeHbwartses. B aTux cnyvasx
¥X BbIAEPKMBAIOT B8 TeveHne 3 — 5 muH 8 crakaHuukax ¢ 10 —20 %-Hbim
BOAHLIM pacTeopom 3Tunosoro cnupra (1- 2 cM® aTnnoeoro cnwpra n 8 -
9 cm” BrAUCTUNANMPOBAHHO! BOALI) NPN NepemelunBaHun. [INs 3Toro CTakaHYuK
yCTanaBnuBaloT B AATHNK, MHAUKATOPHLIA NEKTPOA YCTaHaBNUBAKT B rHE3A0
«P3» ¥ BKIIOYAIOT TOK 330Ta HaxaTuem kHonku «FA3». OnekTpoab! cpasHeHus
npy 3TOM B A4eilky HE yCTaHasNwusaloT. 3areM npoBOAAT nposepky paborsi
VHAVKATOPHbIX MEKTPOROB

8.3.2 MNoproTtoska K paGoTe 3nexTpoaa cpaBHEHUs
37eKTpos CpaBHEHWS 3aNONHAT HACLILEHHbIM PACTBOPOM XNopuaa
Kartus, 3EKpsIBaloT NpoGKoi ¥ BLIAEPKUBAIOT He MEHEE 2 Y ANS YCTaHOBNEHUS
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PaBHOBECHOTO 3HaYeHUs NOTeHUMana. XpaHsT aNeKTpoa B CTaKaHuuke ¢ Ha-
ChitlieHHbIM PacTBOPOM XNopuaa Kanusi. 3anonHSIoT INeKTPos No Mepe Haaoo-
HOCTH (npuMepHO 1 pas B mecsly).

8.4 lNpuzomoeneHue pacmeopos

8.4.1 OcrosHoit pacrsop (OP), copepxawmii 100,0 mrigm® deHona ro-
TOBAT OAHWUM U3 CrieayIoWwmX cnocobos:

a) MpuroToBneHye U3 roCYAAPCTBEHHLIX CTaHAAPTHLIX 06pa3uUoB CocTa-
8@ pacTBOPOB C ATTECTOBaHHLIMU KOHLIEHTpaLUuaMu deHona 1,0 mricm’

B MepHYIO KONGY BMECTUMOCTBI0 50,0 cM® BBOAAT 5,0 cM® CTaHAapTHOro
o6pas3ua cocrasa derHona u AOBOAST O6BLEM A0 METKY 3TUMOBLIM CAIMPTOM.

PekoMeHAyeTCst UCNONL30BATL UHCTPYKLUMIC MO npumeresuio MCO uoros
MerTarnnos.

6) Mpurotoenetxune u3 cyxoro peaktusa no NOCT 4212

Ha aHanuTuveckux secax Gepyt nasecky 0,0100 r derona, konuuect-
BEHHO NEPEHOCAT B MepHyto konby BmectumocTsio 100,0 oM, pacTBODRCT Ha-
Becky eHona B 3TUAGBOM cnupTe ¥ aosoAaT ob6bem pacrasopa 8 konbe A6
METKU 3TUNOBBIM CUPTOM.

Konuenrpaum teHona 8 npUroTOBNEHHOM PpacTBGpe COCTasNseT
100,0 Mr/am° ¢ NOTPeLwHOCTLIO, He NpeBbiLaoLeih 3 % OTH.

OCHOBHOI pacTBOp yCToWUME B TeHeHue 3 - 4 Mecaues.

8.4.2 AtTecToBaHHble cmecy cepuit AC-1, AC-2 u AC-3 ¢ copepxaHvem
no 10,0, 1,0 n 0,1 mr/am® cheHona roTOBAT COOTBETCTBYIOLMM pa3baBneHuem
OCHOBHOTO pactsopa JTWMOBbIM CTIMPTOM B MEpHbIX konGax BMeCTVMOCTbIo
50,0 cm” cornacro Tabnuue 2. Mpu NOBTOPHOM NPUrOTOBMEHVN PACTBOPL! CNK-
BaOT B cCNeyvanbHbiii COOpHUK, KONObI HE NPOMLIBAIOT BOAOHK, 2 3ANONHAIOT
CBEXENPUroTOBNEHHBIM PACTBOPOM TOM XXE KOHLIEHTPaLMW.

Ta6nuuya 2 - [llpurotoBneHue arTTeCToBaHHbIX cMecel deHona

KoHueHTpauus
ucxopHoro pac- | Or6bupae- Ses :?;l ':'m;?g:;sﬁ;‘:? Koa nonyverno-
TBOpa ANSi NPUro- | Mbiih 00b-~ n og I :r 0 PACTBO ro (AC) pactso-
Tosnenms AC, em, cm® yAb, AC, P Ml’lana pa therona
mr/am
100,0 5,0 50,0 10,0 AC-1
100,0 05 50,0 1,0 AC-2
10,0 5,0 50,0 1.0 AC-2
1,0 50 50,0 0,1 AC-3
10,0 0,5 50,0 0,1 AC-3
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AC-1 xXpaHnaT B TeueHue 2-3 Hegens; AC-2 n AC-3 roToBsAT exesHEBHO.
ATTECTOBaHHBIE CMECU XPaHST B EMKOCTSX C NpuTepTbiMu npobkamu, B8
33usMLIBHHOM OT CONHEYHOrS CBeTa MecTe.

8.4.3 OOHOBLIA INEKTPONUT — pacTeop HaTpUs hoctopHOKUCNOro Asy-
3ametyenroro (Na,HPO,) konueHTpauuu 0,2 mons/am®

Hasecky maccoit 2,840 r HaTpus oCHOPHOKUCIIONO ABY3aMELLeHHOrO,
B3BELUEHHYIO C TOMHOCTbI0 40 0,001 F, nepeHocaT 8 MepHylo konGy BMecTUMO-
cTbio 100,0 cm® 1 QOBOAST OBGBLEM A0 METKM GrAUCTMNAUPOBAHHOR BOAON.

8.4.4 Pacteop ruapokcuaa HaTpus koHueHTpauuu 0,2 Mons/am®

Hasecky maccoii (4,00 + 0,01) r ruapokcuaa HaTpus, KONWYECTBEHHO Nne-
PeHOCsT 8 MepHyio konBy smectumocTbio 500,0 oM, PacTBOPAIOT HaBeCcKy B
BuaucTunnuposaHHoN Boae, uaberas npu 3TOM CUNLHOTO pasorpesa cmecw, v
Aosogat 0bvem pacteopa B konbe [0 METKH BUAUCTUNNUPOBAHHOK BOZOMN.

8.4.5 Pacreop ruapokcuaa HaTpus KkoHueHTpauvu 0,05 monb/am® {amo-
eHT)

PacTaop ruapokcuaa HaTpus koHuenTpauun 0,05 Monbl,qM:‘ (anioenT) ro-
TOBAT pa3lbassenvem pacTBopa MAPOKCMAZ  HATPUS  KOHUEHTpauwu
02 Monb/AM:‘ [ins 3T0ro 25 cM® pacTeopa FMAPOKCUAS HATPUA KOHLIEHTPALMU
0,2 Mcﬂb/AM BHOCHT 8 MEpHyl0 konby smectumoctbio 100,0 om’ u AOBOAAT
o6vem pactsopa B konbe [o MeTkM SMAMCTUNNMPOBAHHOW BOAOW, pacTeop
TUWaTenbnC NEpeMeLLVBAIOT.

PacTeopbl LieNOYeN XPaHAT 8 EMKOCTAX, 3aKPbITbIX NPUTEPTLIMU NOMK-
ITUIISHOBBIMU WK Temncacauw npoSkamy. PacTteBop rugpokcuga HaTpus
Koryentpaummu 0,05 mons/aM” xpaHsT 8 CTeknaHHOM nocyae He Gonee 5 aHew.

8.5 lodzomoeka npobbi 600bI

lipn onpepenerun copepxaqua dexorna 8 npobax aHanUaupyembix BoA
He TpebyeTcn xumu4eckoit npoBONCATOTOBKH 1 NEPErOHKK C BOASRHbLIM NapOM.

8.5.1 Nodzomoexa npobb! 600bI C UCNONBL3OBaHUEM npedeapu-
menbHOZO YeHmpugyaupoeaHus

Cogepxauecs B npobax aHanuupyemon BOAb! MWHEpanbHbie conu,
pearupys ¢ bocaTHbiM (POHOBBIM INEKTPONUTOM, MOTYT Bbi3biBaTh 0Opasosa-
HUG KONTIOWRHOro OCagKa, KOTOPbLIW, B Cliyyae ero NONagaHuna 8 INEeKTPONUTK-
veckyic sveiky, sbisbisaeT Gnokvposky paboueit noBepxHOCcTH anexTpoaa. Mpu
3TOM AHOAHLIE NUKK (heHOMNA HA BONLTAMNEPHBIX KPUBLIX YMEHBLLATCA B BLICO-
T WA MOTYT ACHE3HYTD.

Ans apenoTepaleHns aHHOTO ABREHNA aHanu3upyembie Npodbi BoAb C
hoHOBEIM 3NEKTPONUTOM NOABEpraloT nNpedeapumensHoMy yesmpugyau-
poeanuo. Ans 3Toro, B KONBY C HOMUHANLHOK BMECTUMOCTLIO 50,0 cm® sHoCAT
H2BESKY HATPUR (HOCHOPHOKUCNOrO ABy3ameleHHore maccow 1,42 r, Twa-
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TENbHO PacTBOPKIOT HaBECKy Conu B auanusnpyeuon 80A€e U BOBOAAT o6beM
A0 METKN 3TOW e aHanuaupyemon soaoin. Konby C NpUroToBeHHLIM pacTeo-
POM BOAb! B NONYYEHHOM cbouoaom 3NEeKTPONUTE BLIAGPXKMBAIOT B TeueHue 5 —
10 MuH. 3aTem 12 - 15 CM® 3TOrO NPUrOTOBNIEHHOIO PacTBOpa NoMELLaoT 8
UEeHTPUDYXHYIO NPOOUPKY, pPaHee NPOBEPEHHYIC HA YNCTOTY U LIEHTPUMDYrVpyIoT
npu ckopocTy Bpatlenus 6000 - 8000 o6/muH B Tevenue 5 - 10 mun. [ina aHa-
nu3a UCNONb3YIOT LEHTpUdYraT NpodSil BOALI.

8.5.2 [llodzomoexa npo6bl e0dbi c ucnons3oeaHuem npedeapu-
menbHo20 COPOUUOHHO20 KOHUeHmMpPUPOBaHUs deHona us npob npu-
POdHbLIX U NUMbESLIX 800

[ns aHanusa npob npupoaHbiX, NUTbEBLIX BOA Ha oo.qepmanne ¢exona
8 AUaNa30He KOHUEHTpauwit ot 0,0004 no 0,004 mriam® nposoasT npedea-
pumensHoe copGUUOHHOe KOHUeHMPUPOS8aHue heHoNa C UCNONL30BaHN-
em copbenta crupocopb (copbumoHHoro narpoHa) ¢ nocnegyowei aecopbum-
€l pacTBOPOM HATPUA MAPOOKUCH Y MHBEPCUOHHO-BONBLTAMNEPOMETPUHECKUM
onpeaenexvnem perHona.

8.5.2.1 Moprorosxa k pabore COPOLUOHHOrO NATPOHa U NPOEEPKa YMUC-
TOTbi copBenTa

CopGuuoHHbI NaTpoH npeactaenser coboi NONLIR LUMNUHAP BHYTPEH-
HUM guameTpom 9 — 10 MM ¥ anuHol 20 — 25 MM, BLINONHEHHBIR U3 CTEKNO-
nnactuka. C ofeux CTOpOH NaTPOH repMeTUUHO 3aKPbLIT TehnoHOBLIMK 33-
rAyLWIKaMK, CHaBXKEHHBIMK NaTPyOKamy, BHYTPEHHNM QUAMETPOM 2 = 3 MM M
AnvHol 7 — 8 mM. BHyTpeHHuii obrvem narpoHa cocraenset (3,0 £ 0,3) oM’
BHyTpu natpoHa Haxoawtcs copbexta 31M3l-ctupocopb maccon (0,15 =
0,01) r. Npu 3Tom oGvem aHyTpeHHero NPOCTPAHCTBa NATPOHa, c80BOAHOrO OT
copbenTa coctasnser 1 cM’. 310 cBoBoaHoe NPOCTPAHCTBO OCTABARETCA ANA
ysenuueHns obbema crupocop6a npu HabyxaHue ero B Boge.

MockonbKy CTUPOCOPE HEe cmaunsaeTcs BOAOW, ero obpabarbieaoT op-
raHU4ECKUM PacTBOpUTENEM, CMELLNBAIOWUMCS C BOAOH (3TUNOBLIM CRMPTOM).
Onsa atoro copbuUMOHHbIN NATPOH NOMELWAIOT B CTakaH ¢ 3TUNOBbBIM CNUPTOM Y
BbIAEPXUBAIOT B TeueHne 15 — 20 MuH.

CopBeHT npombiBaloT 40 — 50 cM® GMAUCTUNNMPOBAHHOW BOAL ¥ fanee
nopgepxusaloT B8 Habyxwem coctosHwn, u3beras erc sbicbixaHua MMocne
OKOH4YaHUA paboTbl COPOLIMOHHDBIN NATPOH XPAHAT B CTaKaH4MKe C AUCTUANNPO-
BaHHOW BOAOM.

Mepes NpoBeaeHNMEM KOHUEHTPMPOBaHUA MPOBOAAT KOHTPOML YUCTOTHI
cmpocopﬁa oT npumeceit ceHona. [inA 3TOro uYepes naTtpoH NPonycKaloT
10 c™® pacreopa rmapooKMcH HaTpuns KoHLeHTpauuu 0,05 mone/am” (3nioexHTa)

CO CKOpOCTBIO 2 - 3 CM/MMH. [lanee, 3TOT PacTBOp COOBMPAIOT B CTAKAHHUK,
NpeABapUTENEHO NPOBEPEHHBIA HA YNCTOTY, B KOTOPLIA BHeCeHO (0,28 + 0,05) r
Na,HPO,, He#iTPanu3yloT CONsHOW KWCNOTOH A0 3HaueHns pH 8,5 - 9,5 (xoH-
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Tponb no uHAUKaTopHoi Gymare). CrakaHunk NOMELLAIOT B 3aHANU3aTop ¥ aHa-
NU3KPYIOT Ha CoAepxanune geHona.

B cnyvae oTCyTCTBUA B 3Mt0aTe npuMecein (peHonNa NaTpoH CHUTAIoOT ro-
TOBbIM A1s NPOBEAEHNA KOHUEHTPUpoBaHus. B npomauou cnyyae npoMbIBaIOT
copGeHT elue opHOW nopuued pacreopa 0,05 MONL/AM® TMAPOOKUCH HATPUS W
NOBTOPSAIOT aHaNM3 NPOMBIBHOTO PAaCTBOpa Ha BbIXOAE U3 NATPOHA.

8.5.2.2 CopbumoxHoe koHueHTpuposanue eHona us pasﬁaaneﬂﬂux
BOAHLIX PACTBOPOB C KOHLEHTpaumed deHona 0,0004 - 0,004 mr/am® (npupoa-
Hble, NUTbEBbIE BOAb))

[Mpoby aHanuaupyemoli Boasl o6bemMom 250 — 500 cM® NOAKMCASIOT Co-
JIHOW KMCNOTOW AO BenuumHbl pH 2 - 3 (ecnu Ana aHanu3a UCNONb3YIOT KOH-
cepsuposaHHbie npobut Boab! ¢ pH 2-3, TO NOgKNCNEHNe COMAHON KUCNOTOM He
TpeGyetcs).

nonmcnennyro npoBy NponyckaioT Yepe3 copOUUOHHDLIA NATPOH CO CKO-
POCTbIO 4 - 5 CM/MIH.

Mocne nponyckanna ananusupyeuoﬁ B80OAbI COPOEHT NPOMBIBAIOT NyTEM
Npokz4nBakua yepes Hero 20 - 30 c™” GMANCTUNNNPOBAHHOK BOAL!.

Decopbuuio deHona U3 naTpoHa NPoeo, JRAT SMIOSHTOM (0,05 mons/am®
pacrsop rapoOKUCH Hanun) o6bvemom 10 cM”, nponyckas ero Yyepes NaTpoH
CO CKOPOCTBIO 2 — 3 cMY/MUH. 310aT COGMPaIOT B CTAKAHYMK, NPeABapUTENBHO
nposepeHHbii Ha YUCTOTY, B KOTOPLIN BHeceHo (0,28 + 0,05) r Harpus ¢oc-
dopHokucnoro asysameuieHHoro (NaHPO,).

flonyueHHbili  3M0aT  HEWTPanu3yloT  CONsIHOW  KMCRoToR Ao
pH 8,5 - 9,5. BenuuuHy pH KOHTPONUPYIOT C NOMOLLIO UHAKKATOPHOR Gymaru.
Heobxoanmo y4uTeiBaTh, 4TO NPU aHaNN3e HEROCTATOMHO HEATPANM3OBaHHOro
3nioata (zHavexme pH Gonee 10) BonbTamnepHbie xpuebie umeloT Gonbilok
HaKNOH, BCNGACTBUE Yero nuk heHoNa Ha HUX CTaHOBUTCA MaNO3aMETHLIM.

9 BbINONHEHNE U3MEPEHMHA

9.1 Obuue pexomeHdayuu

Mpw aHanuse HeiTpanusosaHHoro (go pH 8,5 - 9,5) anioara Heobxogumo
yunTBIBaTL, YTO NOTEHUMAN aHogHOro Nuka eHona B Hem cmewyaercs Ha 0,05
- 0,07 B 8 CTOpPOHy €ro ymeHbLUeHUA OTHOCUTENbHO noTeHuwana aHoaHOro
nuka eHona B ¢OHOBOM anexTponuTe (0,2 MOnb/AM® pacTsop HaTpus coc-
dopHokucnoro asysameteHHoro (NaHPO,)). Hanpumep, ecnu noteHuman
nuka devona e poHOBOM 3nexTponute cocraanset 0,57 B, To B HelTpanu-
30BaHHOM pactasope OH craHeT pasex 0,50 - 0,52 B.

B cnyyae nosenenus Ha BONbTaMNEPHON Kpwuso# Npobhbi nukoe NOcTo-
POHHUX npumecel, pacnonoXeHHbix 86nM3u nuka deHona u 3arpyaHAIoWMX
U3MeCeHUe ero BbiCOTbl, NOBTOPAIOT PErucTpaunio BOSIbTAMMEPHOW KPUBOI
npobbl, ymeHblWMB NpU 3TOM CKOPOCTb MUHEAHOW pa3BepTkM MoTeHuuana
o 5 - 10 mBle.
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9.2 BoinosHeHue u3MepeHUll NPu onpedeNieHUU MacCo8biX KOH-
yenmpayuii perona e npobax eod Ha 60NLMaMIIEPOMEMPUYECKOM KOM-
nnexce CTA (c npozpammiibim obecneyeHuem DOS)

MNposeaeHwe uamepeHuil Npu onpeaeneHUn MacCcoBbIX KOHUEHTpauWi
¢eHorna 8 npoGax 804 Ha BONbTaMnNepoMeTpryeckom ananusarope CTA
nporpaMmHbiM o6ecneveHuem Windos npuseaeHo 8 npunoxeruu b.

9.2.1 [Ipoeederue usmeperuii npu onpedeneHuY Maccoeoli KOH-
uenmpayuu heHona e aHanusupyemoii npobe eods!

LOns onpepeneHUs MaccoBOi KOHUEHTpaLun eHona METOACM aj-
COpPOUMOHHOIR WHBEPCUOHHOW BONLTAMNEPOMETPUM  BbIBUPaIOT cneaycwe
ycnosus:

- NHAVKATOPHbIA 3fIeKTPOR — CTeknoyrnepoaHbi (Mapku CY-2500) auna-
meTpoMm 1,2 - 1,5 mm, anuHoit 8 -12 MM 1 conpoTuaneHuem He 6o-
nee 2 kOm;

- 3NEKTPOA CPaBHEHUA ~ XNOPCEPebpAHLI B HACLILIEHHOM pacTBope
XNOPUCTOrO Kanus.

lMpumeyanue: PexoMeHAyeTCA WUCNONb30BaTb OTAENbHBIE KOMMAEKT
3NeKTPOAOB AN onpeaeneHus dexHona.

MoAroToBka U BKMICYEHWE AHANN3ATOPA BONLTAMNEPOMETPUUECKSTO
NPOBOAUTCA B COOTBETCTEBMU C « PYKOBOACTBOM NONb30BATENA» Ha NpuGop.

9.2.2 lpoeepka cmakaH4uUK08, POHOBO20 Pacmeopa u INeKmpo-
doe Ha yucmomy

B Tpu \mcnux KBapUEBbIX CTakaH4ynka BMECTUMOCTbLIO 20 ~ 25 cm® Hanu-
BsaloT no 9 — 10 cm’ pacrtsopa (POHOBOrO ANEKTpoONuTa.

OnyckaloT B PacTBOp MHAUKATOPHLIE 3NEKTPOALI (NPUFOTOBNEHKbIE MO
8.3.1), anexkTpoabl CpaBHEHUN, a30THbie TPYGOUKM M NOAKNIOYAIOT UX K COOT-
BETCTBYIOWMM knemmam npubopa B KaKA0H Aueiike.

3arpyxaioT unv CO3AaI0T TPACCy aHanu3a co CneaylowuMK napameTpamu:
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7 1-Bkn 2—-Bxn 3-8k Tun passeprin
Srar! Bpems rg:*n" Yo0 | Tras Mew. | Haxonuremuas
1. Nonrorosxa 0c | 0000 {Bomn. | Bon | Bown. |Wlar -4
e Aunryaa 0

. 0 0,000 | Bown. | Bun. Buin. | 3apepxxa 10
pacreopa oc 3anepwxa 2-5
3. O6paGoma Unnmc 1:0000 | Bown. | Bun Boian. 3amaeﬂuenml mn-B.g
43”0‘3'{.‘”“3 200 2:0,000 Ipea=11-12

- Tk Oc 40900 | Bown.| Bun Bxn. | Mpadwx pase

|_anexTpoaa
5. Haxonnewve 20c 40,20 | Buikn. | Bxn. Bxn
6. Yenokoerive Sc +0,20 Oncuouero
Ciopocts
7. Passepma 15 MBlc +0,900 OmnoueHo
Yucno waanos -5
Muoxurens - 1- 107 .
fipcinssonuan — By, c'"'a’m" pa:u‘ MeTa
Luknivueckas- Bbikn.
Vaepcus — Bow. Boruutanme POHa
Pesepc — Bbixn
dunstp - 40
Jlnanasotbl NOWCKA MUKOB ANEMEHTOB:

3rieMeHT Ph
forakiuman +0,600
3oha [+/- mB}] 100

i3 xomarasl «BbIBOP» 3arpyxaior «dOH»,

8.2.3 MNpoeepka pabomes! paboye2o 3nexkmpoda N0 KOHMPONLHOU
npobe geHona

B umCThil KBAPLEBLIN CTaKaHUMK HanuBaloT 10,0 cm® pacrsopa ¢OHOBO-
re 3NSKTponuTa. CTakaHumK NOMELAIOT B INEKTPOXUMUHECKYIO AYenKy, onyc-
KaIoT 3ReKTPOAL! U 3anyckaoT komangy «POH». 3anyckaioT komatgy «MYCK»
n  CcHUMaIOT 5 sonsramneporpamm. [posoasaT ux  o6paGoTky
(«YCPEQHEHUED»).

MposoanT komaHay «BbIXOM». MepexoasT 8 komanay «MPOBA».

BHOCAT B CTakaHuuK C pacTBOpoOM HOHOBOro :-mex'rgonma 0,01 c™® ar-
TECTOBAHHOro pacteopa ceHona koHueHTpauuun 1,0 mr/am”. MonyueHHsI pac-
TBCD ABNSETCH KOHTPONbHOH npoboi ¢ cogepxaxuem cerona 0,001 mrigm®
npv: o6beme npobbi 10,0 cM®

3anyckaioT  komaHgy «MPOBA»  (ycraHasnuBaloT Kypcop Ha
«TYCK'CTON», wenkHute nesod knaBulleit MblluM OAWH pas), NPOM3BOAST
HECKONLXO CLEMOK BONLTAMNEPHLIX KPUBBIX, NPOWU3BOAAT ux 0B6paGoTKy
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(«<YCPEQHEHME») (cm. «PykoBoacTeBO nonb3osartens») u NEpexoasT B Ko-
maHgy «[JOBABKA».

BHocaT B8 crakaHuuk ¢ npobo# ewe oaxy AoGaeky deHona cbuemam
0,01 cm® koHueHTpauuk 1,0 mriam® u 3anyckaioT komaray «[YCK».

Moka xOMNNEKC NPOBOAUT M3MEPEHUR, 3anONHAIOT Tabnuuy s rpage
«KOSIMUECTBO».

Macca Hasecku 0,00(r]

O6bem npobbl 10,0[cm’]

O6bem MuHepanusara 1,00[cm’]

O6beM anukeoTs! 1,00[cm’ ]
OOBABKA

InemeHT Ob6vem pobasku AC KoHueHTpaius AC
[cm’] [ mrigw’ ]
Ph 0,01 1,0

Mocne 06paboTkv sonbTaMnepHbix kpusbix gobasku («KYCPERHERUES)
cmoTpaT « COAEPXKAHUE».

Ecnun pacxoxpeHue MeXay pesynstaTtamMu B Rueilkax CocTasnser Mesee
30%, cTeknoyrnepoAHbIfi 3NEKTPOA CHNTAIOT NpUroaHbiM K paborte. Nocne ato-
rO NPUCTYNaIoT K U3mepeHulo Npob B TaKON Xe NocnegoBaTenbHOCTH. Jnek-
Tpoab! roToBbI K pabore.

9.2.4 NamepeHus npu axHanuse npobbi Ha codepxaHue derora

OAHOBPEMEHHO NPOBOAAT aHanNu3 ABYX napannenbHeiX U OFHCH pe-
3epBHOR NPo6bi B TPEX CTakaH4YnKkax

MpoBbi, noaroToBNEHHbIE ANA M3MepeHus no 8.5 HacTosLWeR MeToaYKu
NOMELLAIOT B 3NEKTPOXUMUIECKYIO SHEKY, ONYCKaIOT EKTPOASI.

3anyckawoT komanay «MPOBA» u3 konoHxu «QEVCTBUA». 3anycxawor
komaHgay «[YCK». Mocne xaxaoro uukna MaMepeHuih Ha 3KpaH BwbiBOARTCA
oyepeaHbie BONbTaMNEpPOrpaMMbl XapakTepHoro Tuna B pesynetate Bwifon-
HEHNA Cepun uamepenni Ha akpaHe AorkHo GbiTh No 3 - 5§ BonbTaMneporpamm
B K2KAOM U3 OKOH BbIBOAA, COOTBETCTBYIOWUM Aveiikam 1, 2, 3. Hesocnpous-
BOAUMBIE BONLTAMNEPOrPpaMMbl UCKMIOHAIOT.

_ DNocne usmepexus no npobe cuHana eHona BbLIXOAST #3 MEHI

NEWCTBUIA no npoBe u BxoasT 8 MeHio "JOBABKA". 3anonHsior Tabnuuy
“KONMUYECTBO" 8 mMeHio aeiictsuit no JOBABKE.
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Hanpumep:

Macca naBeckn 0,0(r}

O6bem npobbt 10,00 { ™’}

O6bem mMuHepanusata 1,00[cm’]

OSbem anukeoTb 1,00{cm’}
NOBABKA

3nemeHT Ob6vem nobasku AC KonuexTpayus AC
[cm’] [ mrigm’” ]
Ph 0,01 1,0

BHocaT ¢ noMowpio nuneTku unu posaropa Aobasky AC ¢enona ¢ Ta-
KMM#U ke nNapameTpamu B KaXaylo SYedKy W 3anyckalT u3MepeHwe no
DOBABKE, Haxas "MYCK' B merio aevcteuit no « JOBABKE».

Ecnu K 3TOMy MOMEHTY KOMNNEKC NPoBEN W3MepeHne n pa3Merka Kpu-
BbiX NpoOBeAEHa, MOXHO Cpa3y NOCMOTPEeTb pesynbTaTel aHanusa 8 Tabnuue
«COLEPYAHUES>.

Mocne 3aBeplieHnn BCeX N3MEPEHN, UCKNIOYEHUS BLINABLLNX KPUBbLIX U
yCPeAHEeHNA pe3ynbTaToB - aHanu3 npobbl Ha cogepkaHue deHona 3asep-
weH. OxkoHvaTenbHblii pesynstat cMoTpAT B «CoagepkaHue» W 3aHOCAT B
«APXWUB».

Tabnuuya 3 — Pekomengyembie no6aBku aTTeCTOBaHHBIX CMECeid U vyB-
CTBUTENHHOCTN NPUGOpa NP perucTpaLimn sofibTamneporpamMms! heHona npu
ananuse 8og

[Auana3on onpene- KonuenTpauus PexomeHayemuit | YyscTBuTeNnbHOCTS,
NAEMbIX KOHUEHTPA- | aTTeCTOBaHHOW obvem gobasox, Almm
yui cherona, Mriam’ | cmecy, mrigm® oM’
0.0004 ...0,004 0,1 0,05...0,10 4107
0,004....0,02 0,1...1,0 0,10 4107"...8.10°
L 0,02....0,2 1,0 0,05...0,10 810" 210"
02..04 1,0...10,0 0,05...0,10 2.107...8.10"
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0101 we/WB . . 3m; ) - ; ,/!

PucyHok 2. BonbmamnepoepaMmsl ¢heHONMa 8 pacmsope ¢GHos: 20
anexkmponuma (1), npobsi (2} u npobei ¢ dobaskoi (3)

10 BbIYAUCJ/IEHUE PE3YNLTATOB

Mpyu UCNONBL3OBAHWUK BONLTAMNEPOMETPUYECKOrO aHanu3aTora B «OM-
NNEeKTe C KOMNLIOTEPOM PerucTpaumnio n oSpaboTky pe3ynbTaToE WInELenus
aHaMUTUYECKUX CUTHanNOB ¥ Pacuer MaccoBbiX KOHUSHTPaUWA KOMMCHE-TE 3
npobe (Mr/iam®) BbiNOAHRET CHCTeMa cHopa n 06paboTku AaHHLIX anary»3aToRa.

10.1 Pacyem maccoeoli KOHUeHmpPayuu KoMnoHeHma 8 npobe

10.1.1 Ons onpepenexus deHona KOMNnexc pacCyuThiBasT Cpes<ee
3HaueHne B npobe u B npobe c A0Gaskoi (CM PYKOBOACTBO NOfs3CE3TANS
«Komanga NPOBA» # «Komanaga LOBABKAY).

MNporpamma BeAeT pacyeT KOHUEHTPauwuid Mo CPeaHUM 3HauUSHUAN PS-
3ynbTaTos 06paboTKyt NONMYYEHHBIX Ha HACTORLIUA MOMEHT KpUBbLIX (loCne yC-
PEAHEHUsI PacueT NPOU3BOAKUTCS TOMLKO NO CpeaHuMm kpuebim ®OFez, FGE-
v NOBABKu.
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roe

Maccosyio koHueHTpauwo deHona B npobe BLIMUCNSRIOT 110 POpMyne.
IW Copnn VY -V

X

. wrian’, (1)
npoSel c noaskoi pro&u)vammm Vnpo6u

apodee

1, 06, ~ BPICOT UK deHona Ha kpuso# npobst [A]:

C, oern - KOHUEHTPAUMA AC cheHoNa [Mr/am’);

¥ yoson - OOBEM fOBABKM [CM’];
o - 06b&M MuHepanuaara [cm’];

’ uwrepasvsame

Y - BbicoTa nuka deHona Ha BA-kpuBoit npobel ¢ gobaskoit AC ce-

Hona [A];
¥ ooms -~ OOBEM 2NUKBOTH! [CM);

Vo - 0ObEM NpoGhl [aM’).

10.2 fipoeepka npueMaeMOCMU pe3ynbmamoe U3MepeHuil
10.2.1 MposepsioT NpUEeMNEeMoCcTb NOMyYEeHHbIX Pe3ynsTatos napan-

nensrsiX onpefesnieHwnih. PacxoxgeHue Mexay fOoNyYeHHbIMU pesynbTaramu
ABYX fiapannenbHbix aHanuaupyembix npoG He AOMKHO npesbiwaTh npeaena
NOBTCPAEMOCTY r. 3HaueHue npeaena NOBTOPREMOCTU ANA ABYX Pe3ynLTaTos
napannensHeix onpeaesnekmii npuseaeHo B Tabnuue 4.

Tabninua 4 - ivanasoH usMepeHuwii, 3Ha4eHUs Npeaencs NOBTOPSEMO-

CTw NPY SOBEpUTENLHOR BEposiTHOCTU P=0,95

Hanwme
HOBa-
on’::ne Mpeaen nosTo- Kputuueckui ava-
~ prRemocTu (ans nasot (AN YeTsbi-
na fg‘o' ﬂuan:;::p:::;p;er;% KoH ABYX pe3ynsTatos | pex napannens-
no- ' napannenbHbIX HbIX onpepene-
K:;Ta onpeaenexun), r Ha),
| Ot 0,0004 g0 0,005 skrov. 042- X 054- X
v QPe- — —
' won Cs 0,005 go 0,05 sxniou. 031- X 040 - X
% Cs. 0,05 pno 0,4 Bxnion. 0,28 - -X_ 0,36 - Y
; X - cpegHee aprMeTHecKoe 3HaueHne pesynsTaTos napannefibHbix on-

—

A
an2nennit MacCoBON KOHUEHTPALMIK KOMNOHEHTa
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PesyanaTbl CHUTAIOT NpUemMneMbiMy fIpU BbINONHEHKIA YCNOBUS
|X1—X2|Sr. 12)

ABconioTHoe 3HaqeHve npegena noBTOPAEMOCTY PACCUHUTHIBRETCSH ANR
CcpeaHeapudMeTUHECKOro 3Ha4YeHNA pe3ynbTaTos ABYX Napannenbub:x Gpe-
AeneHni

+ ~
X, + X, 13)
2

Mpu BINOAHEHUN ycnosuA (2) 3Hadverne X ApMHUMAEETCs 32 pesynsTar
M3MEpeHUs MacCoBOW KOHUEHTPaUuK OnpeaenaeMoroc KOMNOHEHTa B npobe

X =

10.2.2 Npu npesbitweHny npeapena NOBTOPREMOCTH (r) HEOBXOAUMO [0-
MONHUTENBHO NONYYWTL €lle ABa pesynbrarta napanfenbHbix ONpeRENnSHUi.
Ecnu npu atom pasmaXx (Xmax = Xmn) PE3YNLTATOB YETHIPEX Napanfienthsix on-

peneneHuit paBeH WK MEHbLLE KPUTUYECKOro AuanaloHa F *, To s Kauectss
OKOH4ATENbLHOrO pesynbTaTa NPUHUMAIOT CpeaiHee apuMETUYECKOoe Haverue
PE3YNLTATOR YEThIPEX NApaNfentHbIX ONpeaeneHuit. 3HAUSHUR KPUTVYRCKOTO

AnanasoHa (r*) ANA YeTbipex Pe3ynbTaTtoB nRapaniieNbHbiX GNpeAeneHwH
npuseaeHsl 8 Tabnuue 4.

Ecnu pa3max (Xmax — Xmm) 60nbWE ¥ * , BbIRCHSIOT NPUYNHLE NOKBREHUR
HenpuemMneMsIX pesyneTaToB napannenbHsix onpeaeneHvi. Mpa stom nposs-
BAT ONEePaTUBHLIA KOHTPONb NoBTOPAEeMocTU No MW 2335-2003 {8 un« pazne-
ny A.2 NPUNOXEHUA A HACTORLLEro AOKYMEHTA Ha METOANKY.

10.3 Yucnoeoe 3HaueHUe pesynbTaTa U3MEPEHNs AOMMKHO OKH-IUBETSLR
UMchpoi TOro e paspsaa, 4TO U 3HaYeHUe npeaena NOBTOPAEMOCTY pesynsTa-
TOB NapannenbHbiX ONpeaeneHud, u cogepxars He Gonee AByx 3Havalj”X
undp.

11 OPOPMIEHUE PE3Y/IbTATOB MIMEPEHWH

11.1 Pe3ynbTatel M3MEpeHwiA XpaHaT 8 NaMsTy KOMNbIoTepa (npy iwtc-
NONb30BAHUN KOMNLIOTEPUINPOBAHHOTO BONLTAMNEPOMETPUYECKOTO akasikia-
Topa) uni ohopMANAIDT 3anNMCLI0 B XypHane. Mpu 3TOM NPUBOAAT cBeaeHAs
06 aHanuaupyemoii npoGe, yCNoBUAX USMEPEHUIA, AaTe NORYYEHVS PE3YSitTa-
Ta usMepeHuit. 3anuch B XypHane yaocToBepaeT ANLO, NPoBOAUSLIES ».aM3-
peHuUs.

11.2 Pesynbrat usmepeHus (aHannsa) B JOKyMEHTaX, Boijagaems:x na-
GopaTopmen, NPeaCTaBNAIoT B CNEAYIOWMX BUAAX :
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(X £A), mriaw’, P=0,95
wnm ( XxA, ), mriam®, P=0,95, npwn ycnoswn Ap< A,

rge; X — pesynbTaT M3MEPEeHUA, NOMYYEHHbLIR B COOTBETCTBYM C HACTORLWMUM
[OKYMEHTOM Ha METOAUKY BLINCNHEHNA N3MEpeHnit,

t Ap - 3HAYEHUR XapPaKTEPUCTUKW NOrPEeLIHOCTU pe3ynsTaTtos uamepe-
HWiE, YCTaHOBNEHHBIE NPV peanusauvm MeToanky 8 nabopartopum;

+ A - 3H24EHUA XapaKTepuUCTUKU NOrpelHoCTH HACTOSWENR METOaWKM
BLICTHEHMR N3MEPEHUN, KOTOPbIE PaccunTbIBaIOTCA No hopmyne

A=0,01-5-X (5)

r4e OTHOCWTENbHOe 3HaYeHUe NOKa3aTeNs TOHHOCTU (XapaKTepUCTUKU norpetu-
4OCT# — §) MeToauxu npueseseHo 8 Tabnuue 1.

fNlpumeyarue: XapaKrepncTky NOrpeLUHOCTH pesynbTaToB M3MEepeHuit

npy peanuiauuy Metoauku B nabopaTtopuu AONYCKaeTcs ycTaHaenMeaTb No
dopuyre

A;=084-A ©)

C NOCNEAYIOWMM YTOYHEHUEM MO MEPE HAKONNEHWS HCOPMaLMK B Npo-

Lecce KOHTPONnS CTabunNbHOCTN Pe3ynLTaToB UIMEPEHUN no paszaenam 12.3 n
12.4 HacToALero A0KyMeEHTa.

12 KCHTPOJIb KAHECTBA PE3YNbTATOB U3MEPEHWH NPH
PEATTUIALUMK METOAUKH B NABOPATOPUM

12.1 KoHTponb kayectsa pesynbTaToB M3MEpPEHMii Npyu peanusauwn Me-
Toaukk B naboparopuu npegycmaTpusaert:

—~ OnepartuBHbil KOHTPONb NPOUEAYPL! aHanu3a (Ha OCHOBE OLEHKHU No-
rPelHOCTY PesynbTaTos aHanusa Npu peanusauwu OTAENbHO B3ATOW KOH-
TPCABLHOI MpaLieaypb);

~ KOHTPONb CTabUNLHOCTU Pe3ynbTaTos aHanu3a (Ha OCHOBE KOHTpONs
CTabUnNbHOCTH  CPeaHeKBAAPaTUYECKOTO  OTKIIOHEHNA BHYTPUNabopaTopHO#
NPELIN3UOHHOCTY, NOTPELIHOCTH, CPeRHEKBAAPATUYECKOrO OTKNOHEHUA NOBTO-
psemMocTh).

12.2 Onepamuenbili KOHMPONL NPoYedypPsL! aHaNU3a (8bINONHEHUS
u3mepenull) npoeodam:

~ ['PU BHEAPEHUN METOAWKY BLINONHEHNS n3MepeHui B naGopatopuu;

- npu noABNeHn haKTopoB, KOTOPbIE MOMYT NOBNUATL Ha CTaBUNbHOCTL

rpoUscca aHanuaa (HanpuMep, NPu CMeHe NapTUU PeaKTUBOB, NOCNE PEMOHTA
npw3opa, Npu ANUTENBHOM NPOMEXYTKE BPEMEHN MeXAY aHanusamv u T.4.).
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OnepaTusHbiit KOHTPONb NPOUEAYPL! aHanNk3a NPOBOAWUT C2M KCTCNH%-
Tenb C UENbiO NPOBEpKW €ro rOTOBHOCTW K NpoBeAeHWo ananusa pafouux
npo6.

OnepatnBHblii KOHTPONL NPOLEAYPL! aHanusa NPOBOAAT no M 2355~
2003 {8] nnu NO NPUOKEHUIO A HACTOSLLEro AOKYMEHTa Ha METOAMKY

12.3 Oanoit us hopm KoHmpons cmabunbHOCMU Pe3ybMmamos aHa;iu-
3a ABNRETC KOHTPONb CTabUNLHOCTM pe3ynsTaToe aHanwsa B npeaenax na-
Gopatopum ¢ UCNoNL30BaHUEM KOHTPONbHBIX KApT, peanusyembiit

- NYTEM KOHTPONA U MOAAEPKaHNA Ha TPeDyeMOM ypOBHE Norpewtrocti
pe3ynbTaTos UMepeHui;

—~ NYTeM KOHTPONS| 1 NoaRepXaHun Ha TpebyeMoM yposHe BHyTpuraSo-
PaTOpHO# NPEUU3NOHHOCTH;

—~ NyTEM KOHTPONS 1 NOAAEPXKaHUS HA TPeGyeMoM yposHE NOBTIPSEMO-
CTu pe3ynsTaTos NapasnnensHbix onpeseneHui.

12.4 Npoueaypol ¥ NEPUOAVHHOCTL KOHTPONS TOYHOCTU (KOHTPONs CTa-
BMNbHOCTN) NONYMaeMbix PE3ynbTaToB UIMEpPEHid B npeaenax naboparopuu
npoBoAsT C ydetom TpeGoBanwit pa3gena 6 MOCT P UCO 5725-6 unw no
MU 2335-2003.

OTBETCTBEHHOCTD 33 OpraHW3aLuio NPOBEAEHUA KOHTPONS cTabu:lbHO-
CTW pesynbTaToB aHanuia BO3NAraldT Ha NWUO, OTBETCTBEHHOE 33 CUCTSMY
xavecrsa B naboparopuu.

12.5 MNepuognHHOCTE KOHTPONA MCNONHUTENEM NPOLIEAYPbI BbINC.i4eHsA
U3MEpEHUA, 2 TakKke peanusyembie NPoUeAypbl KOHTPONR CTabunbHOC + pe-
3ynbTaToB BLINONHAEMbIX U3MEPEHUH PernamerTupyloT 8 PykoBcacTse no <a-
yectay naboparopuu.

13 NPOBEPKA NPHEMIEMOCTH PE3Y/IbTATOB M3MEPEHM
ANs QBYX NIABOPATOPHH

13.1 MpoBepky NpueMAeMocTy PesynbTaToB USMEPEHNNA, NOMy4Er-bIX B
YCNOBURX BOCNPON3BOANMOCTHM (B ABYX naBoparopusax, m=2), NPOBOART C yue-
TOM Tpebosanuit 5.3.2.1 TOCT P UCO 5725-6 no OTHOWEHWIO K hpesesn, SoC-
NPOM3BOAUMOCTY, NpUBEAEHHOMY B Tabnuue 5, UNU K KPUTUYECKOA paz=osTy
ANA ABYX CpepHeapuMETUYECKUX Pe3ynbTatos U3MEpeHnit B COOTBSTCTS: C
5.3.2.2TOCT P UCO 5725-6.

PacxoxageHve mMexpy pesynbTatamu N3MEPEHWH, NOMy4eHHbIX & AByX
naboparopusx, He 4OMKHO NPEBbLILATL NPeAena BOCNPONIBOAUMOCT .

MNpu BLINONHEHUN 3TOFO YCriOBUA NpueMNembl 00a pesynbTaTta A3Mene-
HWA, ¥ B KAYECTBE OKOHYATENBHOrO MOXET ObiTb MCNONb3OBaHO WX obiuee

cpegHee 3HaveHue. 3HaueHua npegena BOCNPOU3BOAUMOCTM NPUBEAEHD: 8
Tabnuue 5.
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lpn npesbiluennn npeaena BOCNPOUIBOAUMOCTY MOTYT GbiTb UCNONB3O-

BaHbl METO4b! OUEHKU NPUEMNEMOCTY PE3ynbTaToB U3MEpPeHui  CornacHo pas-
aena 5 FOCT P UCO 5725-6.

Tabnuua 5 ~ luanason uamepeHuii, 3Ha4eHus npegena BOCNPOU3BOAM-
MOCTH fipu [0oBEpUTENbHOR BeposTHocTu P=0,95

Hawmewosa- Mpeaen s8ocNPOU3BOAUMO-
Hue onpepe- [uana3oH namepseMbiX KOH- CT¥ (4NN AByX pe3ynbLTaTos
NAEMOrG KOM- ueHTpauwi, Mr/am’ n3sMepeHni),
noHexTa R
Ot 0,0004 a0 0,005 ekniov. 0.56 - X
®eHon Cs. 0,005 ao 0,05 ekntou. 039 - ?
Cs. 0,05 no 0,4 siruoM. 034 - ?
X - cpepHeapnMeTUHECKOe 3HAYEHUE Pe3yNbTaTOB aHaNU3a, NONYYeHHbIX
B ABYyX nabopartopusx

13.2 Paspeluedne npoTMBOpeYniA MeXay pesynstatamu asyx naboparo-
puit nposogsT B cooreetcTaum ¢ 5.3.3 FOCT P UCO 5725-6.
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NPUINOXEHUE A
Anzopummsi onepamueHo20 KOHMpPOns npoyedyps! aHanu3a

A.1 O6usue nonoxeHun

A.1.1 OnepaTuBHbii KOHTPONL NPOLIEAYPbI aHANN3A OCYLIECTBASRET He-
MOCPEACTBEHHO UCNORHUTENb Ha OocHoBE MHpOPMaUWK, NoNy4aemMon npu pea-
nu3ayum OTAENBbHO B3ATOM KOHTPONBHOW NPOUEAYPbl C WCNONb3OBAHWEM
CPEACTB KOHTPONSA.

A.1.2 Ponb CpeACTB KOHTPONS BbINOAHSIOT:

~ oBpasuyb ana korHTpons (AC no M 2334-2002 [9)):

~ pabouue npobbi C n3secTHOM A0GABKON ONPEAENREMOr0O KOMNOHEHTA;

~ paboune npobbl cTabunbHOro cocrasa.

A.1.3 Cxema oneparueHOro KOHTPONS NPOLUEAYPbL aHaM3a NPEAYCMaTPMBAET.

~ peanu3aymio KOHTPONLHOM Npoueayps;

— pacyeT pe3ynbTara KOHTPONLHOW NPOUEARYPHY;

~ pacyeT HOpPMarTiBa KOHTPONS;

— CpaBHeHMe pesynbTata KOHTPONBHOH NPOUEAYPL! C HOPMATUBOM KOHTPONS;

— NPUHSTHE PELICHUA NO pesyribTatam KOHTPOoNns.

A.2 Anzopumm onepamueHO20 KOHMPONA 08MOpPsIEMOCMU pe-
3ynbMamoe KOHMPONbHLIX U3MepeHul

A2.1 MNony4aioT ABa pesynbTara napanneribHeIX onpeaeneHui ndoro
cpeAacTsa KOHTpoNns (no A.1.2).

A.2.2 PeanuayioT cxeMy KOHTPONS nosTopsemMocTy (1o A.1.3), nonyyas asa
pesynetara napannenbHbix onpeaeneHnii. PesynbTar KOHTPONMbHOW npoueayps!
paBex

re =X =X A1)

HopmaTus KOHTpONA NOSTOPAEMOCTV paBeH npefeny fOBTOPAEMOCTH [

npK n = 2, 3HaueHmne KoToporo npuseaeHo B Tabnuue 4.
MposepsioT ycnosue e sr .
(A2)

A.2.3 Ecnu ycnosue (A.2) BbINONHAETCR, TO PaCCYUTLIBAIOT PE3yNnbTaT KOH-
TPONbHOA Npoueaypb!l aHanusa kak cpepHee apudpmeTudeckoe U3 pesynLTaToe
ABYX NapannensHbix onpeaeneHui.

Ecom 7, > 7, TO genaioT MOBTOPHYIO KOHTPONbHYIO Npoueaypy, flonyyas
33aHOBO /1Ba pe3ynbTaTa napannenbHbIX ONpeaeneHuii.

Mpu NOBTOPHOM NpeBbILLIEHN NpeAena NOBTOPSREMOCTY NPOLeAYPY aHanu-

33 NPeKPaLLAIOT ¥ BLISICHIIOT NPUYMHDBI, NPUBOASLLME K HEYAOBNETBOPUTETbHLIM
pesynbraTam.

A.3 Anzopumm onepamueHo20 koHmMponsi npoyedypb! aHanusa e
ycnosusx eHympunabopamopHol npeyu3uoHHoCMuU

A.3.1 O6pa3suamu ans BbINONHEHUR A3HHON NpoUEaYPbl ABNAKTCS CpeacT-
Ba KOHTPO:A No A.1.2. O6bem oToBpanHoi NPobbl AN KOHTPONS AOMKEH COOTBET-
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CTBOBATL YABOEHHOMY OObemy, HeoGXOaMMOMY ANA NPOBEAEGHVA W3MEPEHUiA.
OtoSpanHbiit 06LeM AENAT HA ABE YaCTH U aHANWU3UPYIOT B COOTBETCTBAM C Tpe-
60BaHMAMN HACTORALENO CTaHAAPTa B YCIOBUAX BHYTPUNAGOPATOPHOW NPeLUU3NoH-
HOCTM WN Pa3nnuKbiMie ONEPATOPaMK, UM B PA3NU4HOE BPEMS UMKk C UCNONL3O-
BaHUeM PasnNUuHbIX CPEACTB uMeperni v T.4., npu cobnioneHun ycnoeuii n cpo-
KOB XpaHeHnA Npob. MONYMaIoT COOTBETCTBEHHO X, U X, , MI/AM’.
A.3.2 PaccuuTbisaloT pesynsTaT KOHTPONbHO Npoueaypb
Ry =|71..m. (A.3)
PaccunTbiBalOT UNU YCTAHABNMBAIOT HOPMATUB KOHTPONRA BHYTpunabo-
PaTOPHOA NPELU3NOHHOCTYH
R, =084-R, (A4)
rde R - 3nadeHve npeAena sOCNPOM3BOAUMOCTH, NpuBeaeHHoe B Tabnuue 5,

X - cpenHee apumeTrdeckoe 3HaueHUe pesynbTaToB, NONYYEHHbIX B
ycriosusax sHyTpUNabopaTopHOi (NPOMEXYTOMHON) NPEUNIUOHHOCTH.

A33 Pesynbrarbl fionyyeHHbie B YCNOBUAX BHYTpunabopaTopHon npe-
i{U3NOHHOCTH (X l,X ), CHATAIOT YAOBNETBOPUTENBHLIMI NPY YCNOBUN

R <R, (A.5)

A.3.4 Tipu BbinonHexun ycniosus (A.5) obuee cpeaHee apudmertuue-

ckoe X NpepacTasnfioT B KA4ECTBE pe3ynbrata KOHTPONbHOR NPOUSAYPbLI.

Mpu HesbinonHeHnu ycnosus (A.5) U3MEpeHUs NOBTOPSIOT.

Mpv NOBTOPHOM HEBLINONHEHWM YCNOBMA (A.5) BLIACHAIOT NPUHUHDI,
NpUBOASILLIME K HEYAOBNETBOPUTENLHLIM Pe3ynbTaTtam, N YCTPaHRIoT uX.

A.4 Anzopumm koHmpons npouedypbl ebINOAHEHUS usMepeHull ¢
ucnons3oeanuem Mmemoda dobaeox

A.4.1 KoHTponb WUCNONHUTEsNIEM NPOUEAYPLbl BLINOMHEHUS U3MEpeHWi
NPOBOAAT NYTEM CPaBHEHWA pesynsTara OTAeNIbHO B3ATON KOHTPONbHO! Npo-
ueaypbi Kk ¢ Hopmatusom KoHTponsa Ka.

A.4.2 PeaynbTar KOHTPONbHO# Npouenypb Kk paccuuThisaior no opmyne

K, =|}?’ ~Y—C’, rae (A8)

X - pesynbTaT KOHTPONBHOIO W3MEPEHUA MAaCCOBOW KOHLEHTpauuu

KOMIOHEHTa B Npobe ¢ n3BecTHo# fobasKoi — cpeaHee apupmeTUieckoe AByX

PE3yNLTATOB NApanieNbHbix ONPeAenexuii, PacCXOKAEHNE MeXAY KOTOPbIMK He
fIpeRkILIAET NPeAesna NOBTOPSEMOCTH 7. 3HaueHue r NpUBEAEHo B Tabnuue 4.

X — pesynbTaT KOHTPONLHOTO M3MEPEHUS MacCOBOW KOHUEHTpauwuw
komnoHeHTa 8 npobe 6e3 pobasku — cpeaHee apudmeTuueckoe ABYX pe3ynb-
TaTOB NapannensHbiX OnpeAeneHui, pacxoXaeHue Mexay KOTOpbIMUA He npe-
BbiWAET Npeaena NOBTOPREMOCTH I,

C - BenuunKa pobasku.
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Npumevarue. Bennunra pobasku gomxHa coctasnate or 50 ao 150 %
OT MaCcCOBOW KOHUEHTpaLuu komnoHeHTa B npobe G6e3 aobasku.

A.4.3 Hopmartus oneparusHOro KOHTPoONa Ka paccuuTsisalor no opmyne

Kooz ) +6a) “n

X Z4X — 3navenus XapaKTepUCTUKK NOMPELIHOCTY PE3ynNLTaToB U3-
MEpeHUiA, ycTaHoBNEeHHbIe B naGoparopun npy peanus3auun MeToauKu, CooT-
BETCTBYIOLUEe MACCOBOW KOHUEHTPpaLuK KOMNOHeHTa B npobe 6e3 nobasiu v B
npoGe ¢ A06aBKOk COOTBETCTBEHHO.

Mpun ycTaHOoBNEHUU Ay MOXHO UCNONBL30BATL NPpUMEdaHue B pasaene
11.2 HacTosLWero AOKyMEeHTa.

A.4.4 KaueCTBO KOMTPONbLHOW NPOUEAYPbl NPU3HAIOT YAOBNETBOPUTENb-
HbIM NPY BLINONHEHWUN YCNOBUS:

Kk <Ka . (A.8)

Npu HesbinONHEHUN ycnouA (A.8) 3KCNEPUMEHT NOBTOPSIIOT.

Mpu NOBTOPHOM HeBbINOAHEHWN YCOBUR (A.8) BLIACHAIOT NPUYMHLL,
NPUBOASALLMKE K HEYAOBNETBOPUTENbHBIM PE3ynbTaTam.

A.5 Anzopumm onepamueHo20 KOHMPOsi NPoyedypbl 8bINOCITHEHUS
u3MepeHull ¢ ucnoNb308aHUEM 06pa3yoe AnR KOHMpPONn

A.5.1 OGpasuamu ANs KOHTpONs sBNAOTCA paboune npobbi aHanuau-
pyeMbix 06bEKTOB C OTCYTCTBMEM AAHHOTO KOMNOHEHTa WNW ManGi KotLer-
Tpauwe KOMMOHEHTa, B KOTOpbie BBEAEHA TOMHAA KOHUEHTPauus WCKOMOTo
KOMNOHEHTa (aTTeCTOBaHHan xapakrepucTuka — C). KOMNOHEHT KOHUEeHTpauuu
C BBOART B Npoby A0 cTagum npobonoAroTosKK.

A.5.2 Anroputm rnpoBeaeHUsi KOHTPONA TOMHOCTU C NpuMeHeHuem o6-
Pa3yoB ANA KOHTPONS COCTOUT B CPABHEHUN pe3ynuTaTa KOHTPOSbHON NpoLe-
Aypul K, paBHOrO PasHOCTU MexAy Pe3ynbTartoM KOHTPONBHOMO WU3MEepeH:s
aTTecToBaHHOW XapakrepucTuky 8 06pasuie ANA KOHTPONs — X 1 ero arrecyo-
B8aHHbLIM 3HaYeHueM — C, C HOPMATVBOM ONEPaTMBHOMO KOHTPONS TOMHOCTH — K.

PesynbTaT KOHTPOMbHOW NPoLieaypbl paseH

K =[x-c|: (A.9)
Hopmatus koHTpons TounocT K paccuutbiaaiot no dopmyne:
K=Ap=084-A. (A.10)

A.5.3 TOMHOCTb KOHTPONbHOrO U3MEPEHUA NPU3HAIOT YLOBNETBOPUTEN -
HOW, ecnu:

Ke<K. (A11)

Mpw HesbinoNnHeHUN ycnosuA (A.11) 3KCNEPUMEHT NOBTOPKIOT.

Mpn nosTopHOM HeBbINONHEHUW ycnoeusi (A.11) BLISCHRIOT NPUYUHE,
NPUBOARALLIME K HEYAOBNETBOPUTENbHLIM Pe3ynbTaTam.
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NMPUITOXEHUE B

8bINoNHeHuUe usmMepeHull Maccoeoll KoHyeHmpayuu
gexon 8 pacmeope nodaomoeneHHol npobu! 80061
C ucnosk3oeaHueM
Kxomnnekca eonsmamMnepomempuyeckozo CTA
(c npozpammrbim oGecneveHuem Windows)

5.1 Ananusamop CTA ponxeH OuiTo NpeasapuTensHo fOAroToBsIeH K
pabore 5 coorserctBUM C «PyKOBOACTBOM NONL30BATENA» HA AaMHLIA
BO5bTAMITEPOMETPUMECKUI KOMNTIEKC.

B5.2 lNpoeepka cmakaH4uKos, HoHO8O20 pacmeopa U 351eKmpodos
Ha yucmomy

Cozdanue Hoeol mMemoduku (CM. «PyKOBOACTBO NOfb30BaTENS» pa3s-

fen 3 1 «Cozparne HoBOH MeToaVKu»). B rNaBHOM MEeH!0 BbIOKPAIOT NYHKT 0
Mevoaska / HoBan metoauka. BeoasT cneaylowmue napameTpe!.

Haaoe Onp $eHona & Bagax
 Tesoce | Pasaegina | Peset | 3neve | Kowroons |
,} Boorm ¢ forensen8  ypn  rA3  Mewana
| S temessmm m [m r @ T
; = Gtpesmeapactaope [ oA - - -
l {~ Uspacorxgsnexrpaga [ 9 om0 (o006 ) r
i ™ Owcnasnextoeas |0 3% ¥ r
!' W nMoBee 8 % r @ r
[ B scwanve - 13550
% ¥ Peseeoma r'—ﬁrﬂ/c 050
3 C o ] omew |
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KMergamia

Hasmwosive  [Grpensarse erona & sonax
Tpaccs Paseep™a | Paw) Inersermsi] Kawrpons |
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War passaprxu 0 G
3aaepuxa 1 7 3l x
T © =
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j bapioicedisie  (Onpencnsre Denons & boaax
i

Tnacoa | Fameprea | Pawun  3nemeest | Kawpons |

e Noremmen, B 3ora w8

v P H 7 %
P2 A {o0% o
2 o s - s

N CRe— oo e s r—
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LOXSRHAICT METOOUKY: UK B KOMaHAE FNaBHOr0 MeHio «COoXpaHMTh
wE usayy anv Naneny ynpasnedns @ (nanpumep «Onpepenenne denona
B BOMWYLY)

i3:n000HUE choHa. B UMCTBIe CTakaHuMKK HanvsaloT no 10 cM® pacTeo-
DO £hHOBOTC EKTPONUTA, CTAKaHUKKK NOMELAIOT B SUErKy, ONyCKaloT anex-

TOCHE ¥ 3AMCKAT KOMaMaY « ® DOH» (cM. «PykoBOACTBO NONL3OBaTENA»
caszen 4 2 «3anyck aHanwsa POHCBOrO pacTecpan).

Chunmawt ne 3 — 5 sonbramneporpamm. TpoBOAST ux pa3meTky (cM. «Py-
KOBOACTED NOne3oBaTenss, pasgen 4.3 «PasMetka 80NbTaMNEPHDbIX 3aBUCUMO-
STERY), YHANEHUE «BbINAJSIOWYX® KPUBbLIX? (CM. «PYKOBOACTBO NONb30BaTeNs»,
pasnzn 4 4 «O0paboTia BONbTamNepHbIX Kpusbix», ).

Iy HaNUUUY Ha BONLTaMAEPHBIX KPUBBIX NUKOB ONPeRensemoro ane-
wedTs  enicoToll Honee 0,001 MKA copepxuMoe CTakaHYMKOB BLITMBAIOT, OT-
Mol@20T CTAKasuMKK i SNeKTPOAL! Tak, YToDbl B YUCTOM hOHE OTCYTCTBOBaNU
nvLl CASRAeNAeMoro anemenTa (wnu 6oinu menee 0,001 MKA).

HAanvepenue npodbi (M. «PyKoBOACTBO nonv3osatens» pasgen 4.6
Janyck anannaa npodot»)

B cTakaH4mk ¢ pacTBODOM (DOHOBOTO NEKTPONUTA BROCAT NUNETKOA UNu
f03aropoi 1o 5,01 cm® AC-2 dheHon koHuerTpauuy 1,6 Mram>. MonyueHHbii
PACTBOR SBRACTCA KOHTPONBHOA Npoboit ¢ cogepwanuem 0,001 mriam® npu
c6ben2 neobot 10 oM .
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3anyckaloT xoMaHay « n flonyyenne BonsTamMneporpamm npoGbi».
Crumalor no 3 — 5 sonstamneporpamm. MpoBoasT ux pasmeTky (cM. «Pykoso-
ACTBO Nonb3osatens», pasgen 4.3 «Pa3MeTka BONbTaMNEPHbIX 33BUCUMOCTE!Y),
yAaneHue «sbinagaoumx» Kpuebix (cMm. pasaen 4.4 «O6palortka sonsTamnep-
HbIX KPUBbLIX»).

Hamepenue npobul ¢ dobaewoil (cM. «PykosoACTBO nonb3osaTens»,
paspen 4.7 «3anyck aHanusa aobaskn»)

Mporpammoit NPeaycMOTPeHa BO3MOXHOCTL OLeHKW KOHUEHTpauwv no
opHol unu asym pobaskam AC deHon.

BHOCST B CTakaHuuKu ¢ npoGoi Ao6asku AC deHon o6vemom 0,01 cm®

AC-2 ceHon koHueHTpauuu 1,0 MI’/AMs. 3anyckaioT komaHRy « - L. Monyue-
Hue BONbLTamneporpamMm NpoGbl ¢ 0GaBKko#». CHUMaIOT No 3 — 5 BoNbLTaM-
neporpamm. MposogaT ux o6pabotky aHanornuHo A.2.5.2.

Hameperue npobsi ¢ emopoll 3o6aexol. BHOCAT B CTaKkaHuuku C

npoBon Takue xe aobasku AC deHona. 3anyckaloT komaHay 2 Nonyuexrue
sonbramneporpamm npobbi ¢ AByms noGasBkamu». CHumaior no 3 ~ 5
BONbTaMNEpOrpamMm, NPOBOAAT ux 0BpaboTky.

Pesynbmames_uimepenuss cusHanose. B okve «PesynvTarsi uamepe-
HUR CUFHanoB»

OTOGPaXaloTCA PesyntTaThi PasMeTku Ansi BCEX TUNOB
BONLTAMNEPOrPamMm.

Pacyem maccoeoil koHueHmpauuu 8 KOHMPONLHOU M, A

é

3anonusior Tabnuuy «KonuyectBo» —_.

Ona nepexoaa B Tabnuuy «KOHUEHTPaLUsA» B r3BHOM OKHE Ha NaHenw

yNpaBeHus HaXUMAIOT KHOMKY -l OxHO npocMoTpa pe3ynbTaT aHanm3a.
(Cm. «PykoBOACTBO nonb3osaTens», pasgen 4.9 «BoucneHwe KOHUEHTPa-
Luu»).

Ecny pacxoxpgeHne mexay NOMYYEHHBIMU U BBEAEHHLIMM KOHUEHTpa-
uvsmu He npesbiwaet 30 %, 3NeKTPOAL! CYUTAIOT npurogHbIMu K paboTe. Mo-
cne 3Toro NPUCTYNaIoT K USMEPEHMIO NP aHanu3e npoG B TakoA Xe Nocheao-
BaTENbHOCTH.

B5.3 Buinonnexue uamepenull npu aHanusze npobbl Ha codepxaHue
¢eron

OgHOBpPEMEHHO PEKOMEHAYETCA NPOBOAWUTL U3MEpeHWs AsyX napan-
NenbHbiX 1 0AHON XONOCTON NPOBHI B TPEX CTaKaH4MKaXx.
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Crakanuukm ¢ npoboil aHanusupyemoro oGbexra, NOAroToBNEHHLIE Ans
u3mepenun no pasaeny «Moarotoska npobbi», NOMELLAIOT B ANEKTPOXUMUYE-
CKYIO fi4eliky, ONyCKaIOT 3NeKTPOAbL!.

3anyckalor komaHpy «N Nonyyexne sosLTaMneporpamm npoGui»
(cm. PyxosoacTso nonb3osatena pasnen 4.6 «3anyck aHanusa npoGoi»). Chu-
MatoT no 3 — 5 sonsTamneporpamm, NPOBOAST UX pasmeTky (CM. «PykoBoACTBO
nonv3osarens», pasgen 4.3 «Pa3MeTka BONLTAMNEPHLIX 3aBUCUMOCTEN»), yaa-
fieHne «BbINAAAIOLIMX» KPUBBIX» (CM. «PYKOBOACTBO NONb3OBATENs», pasnen 4.4
«O6paboTra BONLTAMAEPHBIX KPUBLIX?).

B crakanumkn ¢ npoboi ¢ NOMOLbIO NUNETKU Unu R03aTOPa BHOCAT [0
GaBkn AC-2 dreHon B Takux obbemax, 4Tobbi BbICOTHI NUMKOB Ha BONbTaMNEpo-
rpamMme yBenuuunuch NpUMepHo B 2 pasa.

3anyckaoT KoMaHay « 1 NMonyuyenne BonbTamneporpamm npotsl ¢
noGapkoi». ChumaloT no 3 — 5 sonbTamneporpamm. MposoasaT ux oSpaborky
TaK xe, KaK U Npu uamMepeHm nNpods!.

Mip HeobXoAMMOCTY B CTakaHuuku ¢ npoBoit BEOANT TaKyio Xe BTOpYIo

acbasxy AC ¢peHon koHueHTpauumn 1,0 mriam’, 3anycKaioT KOMaHAay « 2 Mony-

Yenue BofibTamneporpamm npobui ¢ AByMA noGasxamu», CHUMaKT 3 ~ 5
BOrNsTaANMPEePOrpaMm, NPOBOART ux oOpaborxy. 3

B cxHe «[pocMOTp peaynsTatos H3MEpeHua CUrHana» CMOTPAT pe-
3ynbTaTol PA3METKN AN BCEX TUMOB BONbTaMneporpamm B8O BCex 3-x sue#kax
(nocnie pobasku).

Boryucnenue Maccosbix xongeumgagug SnemMenma B tabnuue

«KonuuecTBo» —_. AN KaXA0h aKTUBHOMN SYEKK YKa3biBaloT: Maccy Hasec-
Kk unv obvem npobsl, o6beM MuHepanusata, NOWEALMN Ha pacTBOpexue
030NnEHHON NpoBbl, ¥ 06bEeM anuUKBOTHON YACTU MOQrOTOBNEHHOH K aHanNM3y
npoBui

HaxuMaIoT KHOMKY -« OKHO NPOCMOTPa Pe3yNLTAaTOB aHanusa 8
fNABHOM OKHE Ha NaHeNu ynpasneHus.

HaxumatoT KHonKy [puemnemocTs), B CRyyae, Koraa pesynbTaTs! uame-
peHui riapannenbHbix NPoO NpUeMneMbl, BEIMUCNRETCA CpeaHee apudMeTy-
4EeCcKoe 3HaueHne KOTOPOe NPUHUMAIOT 3a Pe3ynbTaT aHanmsa.
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Co30anue doxymeHma [Inn COXpaHeHUR AOKYMEHTa Ha naHenu ynpas-

NEHUA HaXUMAIOT KHONKY & WNU B rMABHOM MEHIO BbIGMPaIOT NyHKT [loky-
MeHT/Coxpahute B apxuee. (CM. «PykoBoacTso nonssosatens», pasgen 5
«PaboTa c AOKYMEHTOM»).

Dna nevaT BONbTAMNEPHLIX KPUBLIX HA NPUHTEPE HAKMUMAIOT KHONKY

Wnn B TMaBHOM MeHi0 BbiGupalotT nyHkT floxyment / Mevats rpajuxos
(Cm. «PykoBoacTBO nonb3osarens», pasgen 6 «Mevatbr).

DakxHble pesynbrata aHanuaa moryT Guitb pacneuaranbl B Buge NpoTo-
kona B cbopmare Microsoft ® Word no cyuiecrsyiowiemy wabnoHy otuera (Cm.
«PykoBoACTBO nonb3osarens», pasgen 7.2). Tak e BO3MOXHO CO3faHue
wabnoxa no TpeGyemomy Tuny opopmneHus otueta (CM. «PykoBoACTBO Nofib-
3oBarens», pasgen 7.1).
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MPUNOXXEHUE B
( UrichopmayuoHHoe )

Bubnuozpagpus

TY 4215-001-20694097-98 Komnnexc aHanuTuyeckuit BonbTamne-
pomerpudeckuin CTA. TexHuueckme ycnosua

TY 64-1.973-76 Wiunus Turenshbie. TexHuueckue ycnosus

TY 64-1-3328-81. lozatop nuneTouHbiil. TexHuieckue yChoBUA
Hacoc nepucranstudeckuit Tuna HNM-1, HIM-2M. Texnuyeckue yc-
nosus

TY 6-09-3678-74 Kanus xnopug oc.4. TexHuieckue ycnosus

TY 6-09-2502-77 Bopia Guguctunnuposartas. TexHuueckue ycno-
BUSt

TY 2642-008-11764404-99 Bymara MHQUKATOPHAA YHUBEPCANbHAA.
Texnuyeckne ycnosma.

MW 2335-2003 Pexomengauus. FCW. BHyTpeHnuii koHTponb kave-
CTBa pesynbTarToB KONTMHECTBEHHOTO XMMUYECKOro aHanmsa

MW 2334-2002 Pekomerpgauun. FCW. Cmeck atrectosaHHblie. OG-
wue Tpebosatun K paspaborke

TY 6-09-1678-95 dunbTpbl 06e33onentblie. TexHuieckue ycnosua

HHOOPMALIMOHHDIE [JAHHbIE

PA3PABOTHUKU:

Axenees 10.A. - n.c. HNN mukponpumeceit TOMCKOro NONUTEXHHHECKO-
ro ywusepcurera, cotpyanuk 000 «BHMD «lOMX»;

Cnenyeriko I'.B. — k.X.H., C.H.C., 3aB. nab.HWUJ muxponpumeceis Tomcko-
TO NONUTEXHUYECKOTO YHNBEPCUTETA, AUPEKTOD
000 «BHIM® «IOMX»;

Tuxyna H.Il. - KX.H., BOUEHT Kacdeapbl PU3NHECKOR K AHANUTUMECKON
xumnn  TOMCKOrO NOSIMTEXHWYECKOTO YHMBEPCUTETA, 3KC-
NepT NO aKkKkpeauTauum aHanuTuyeckux naboparTopwii

(uenTpos).
Uykuna T.M. - nec. HURN  wmukponpumecen TIY, coTpyaHuk
000 «BHMN® «IOMX>.
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