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KOJIMUECTBEHHLIY XUMHWYECKHI AHAJH3 IIOYB

METOUKA BBIIIOJHEHUSI USMEPEHUM
COJAEPKAHMS KAJIbIUSI, MATHHS, OBILEN )KECTKOCTH B TBEPIBIX
H )KUJKUX OTXOJAX TPOU3BO/ACTBA H IOTPEBJIEHHS, OCAJIKAX,

HIJIAMAX, AKTUBHOM WIE, TOHHBIX OTJIO)KEHUSIX
KOMIIVIEKCOHOMETPHYECKHUM METOOM
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Meroanka aonyixena K NPHMEHEHHIO B cepe rocyaapcTBeHHOr0 peryJpoBaAHHA

Homep B peectpe aTrecroBanHbIX MeToauk ®PexepanbHoro ungopmamuonnoroe ponga no
oGecnedenno exuncersa uamepennii ®P.1.31.2005.01765

(u3panne 2017 r.)
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I1paBo THpaxxHpoBaHus ¥ peanu3aluy NPHHAIEKHT pa3spaboTUHKY,

Meronuka paccMOTpeHa i oao0peHa Hay4Ho-TexHHueckuM coseToM OI'Y «Denepanbhblii LeHTP
aHaaHM3a H OUEHKH TeXHOreHHoro BosueHcTaus (PI'Y «DLIAO»).
Ilporoxon s3acenanus HTC OI'Y «PLAO» ot 15 asrycra 2005r.

Jupextop I"'M.IiseTkoB %

Meroauka  arrecroBaHa  QepepanbHbiM  [OCYmapcTBEHHBIM  YHHUTapPHBIM
npeanpuatieM «Bceepoccuiickuil HaydHO-HCCIeA0BaTeNbCKHHE HHCTHTYT METPONOrHYECKOR
cayx6e1» (PIVIT «BHUIMC»). Ceugertensctso 06 aTtectauud Ne 28-05 or 06 masi 2005
roaa.

Metonuka BHeceHa B (PenepanbHbll MHbOPMalMOHHEIA GOHA MO obecrneueHuIo
€IMHCTBA HW3MEpEHHil. PerucTpallloHHEIH KO MeToAMKH B peectpe DeacpajbHOTO
nHdopmanroHHoro ¢hoHaa Mo obecneyeH o eAMHCTBa n3Mepenuii ®P,1.31.2005.01765.

AxTyanusupoBaHHoe usganue 2017r. ¢ usMeHeHnaMu Nel, B3ameH uamanus 2005r.

TlonHoe unK YaCcTHYHOE THPAKMPOBAHKE, KONUPOBAHHKE U pa3MeLleHHe B IHTepHETe H Ha MOOLIX APpYrHX
HOCHTEILTX HHOPMAHK JaHHBIX MATEPHAIOB 6€3 MHCHMEHHOIO paspeleHUs paspaboTuHKa npecicayeres
no c1. 146 Yronosnoro Koaexca Poccniickoit ®egepautin.
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1 HABHAYEHHUE U OBJIACTh IPUMEHEHISI

Hacrosiass Meropuxa npepHasHayeHa [ M3MEpPEHUH COAEPKAHHS KaJbUusi H
MarHus (Kak B pPacTBOPEHHOM, Tak M B HEpPacTBOpPeHHOH ¢opMme) B mpobax TBEPAbIX U
KHUAKUX OTXOROB IPOU3BOACTBA W MOTPeONCHUs, OCAAKOB, LUIAMOB, aKTHBHOIO Wia
OUUCTHBIX COOpYXEHHH, NOHHBIX OTJIOXEHHH NPUPOJHBIX M HMCKYCCTBEHHO CO3JAHHBIX
BOJOEMOB KOMIIIEKCOHOMETPHYECKMM METOIOM M pacuera obuieil ecTkocTH. MeToayka
NO3BOJIAET ONpENEeNIUTE MAacCOBYIO KOHIIEHTpALMiO (MaccoBYIO HOM0) Kanpius ot 10,0
mr/am’ (o™, mr/kr) mo 100000 mr/am® (man!, mMr/xr), maraus - ot 10,0 Mr/av® (Mne™!,
mr/kr) go 100000 mr/am® (mmw’!, mr/xr).

OnpeneneHuIo MEIIAIOT MOHKI xene3a (cB. 10 mr/am®), mapranua (cs. 0,3 mr/am3),
amomunusa (cs. 20 mr/am’), uunka (cB.0,3 Mr/am®), BEICOKas LIBETHOCTh aHANM3UPYeMOH
npo6si, aauonsl HCO;™ (ot 1,0 mr/am® no  200,0 mr/am®), COs% (ot 1,0 mr/am® mo 200,0
mr/am?), PO (ot 0,5 mr/am? o 50,0 mr/mm?), SiOs% (ot 0,1 mr/am® mo 5,0 Mr/am?).

YcTpaHeHHe MeILaloUINX BIMSHHH NpeXyCMOTPEHO B XOAE MOATOTOBKH MPOGEL
[Tpu comepxaHWUM MeLIAIOIMX BEUIECTB BbILIE YKA3aHHBIX KOHLEHTpauUWi clenyer
UCIMONB30BaTh APYroft METOA.

2 METPOJOI'NMYECKHE XAPAKTEPUCTHKHA

[Mpy coGMIONEHNH BCEX PErJIaMEHTHPOBAHHBIX YCJIOBHH M IMPOBEICHUN aHANM3A B
COOTBETCTBMH C METOAMKON aHaiM3a 3HA4YEHHE TOTPEUIHOCTH (M € COCTABISIOLINX)
pe3yNbTAaTOB aHalM3a He IpeBblIlAeT 3HaueHWi, NpHBefeHHbLIX B Tabmuie 1, muis
COOTBETCTBYIOIMX JHAMA30HOB U3MEPEHHUIA.

Tabnuua 1 - Metponoriuueckie XapakKTepUCTHKH METOMKH

Iloxazarens Tokasarens
Moxasarens HOBTOpSIC- BOCIPOH3BOAH
Jluanasou TOYHOCTH MOCTH (OT:'OOC‘:;M Mpenen
H3MepeHuit (rpanunpr | (oTHOCHTENBHOE Hoe nosTopse-
Hanmenonanue COJlEPHAHNSA OTHOCHTEJb- CpERHEKBAl- MOCTH
Acp - P cpennexsaapa- | ’
HOHa HOHa, HOM morpew- parHuyeckoe THYECKOC r, %
3
Mr/oM D=
(v HMI‘/KI‘) HoctH) OTKNOHEHHE | orinopenme | | 0’25 ’
9 - ="
’ +5, % TNOBTOpAE BOCTIPOU3BOAM n
npu P =0,95 MOCTH), MOCTH),
oy, %0 OR, %
Ot 10 no
Kanpnuii 5 2 2,5 6
. 100000 K. ’
Ot 10 no <
Maruuii 5 2 2,5 6
100000 Bx1. ’
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3 TPEBOBAHHUSI K CPEJICTBAM H3MEPEHH, BCIIOMOTATEJIb-
HOMY OBOPYIAOBAHUIO, IOCYJE, PEAKTHBAM U MATEPUAJIAM

3.1 CpeacrBa H3Mepenuii

3.1.1 Honomep ynuBepcanbHblil (Hanpumep, 9B-74), obecnieunBaromuii namepenne pH B
auarasone 1-14 ¢ abcomoTHo# norpemrHocthio He Gonee * 0,05 ex.pH o
T'OCT 27987-88.

3.1.2 Bechl nabopaTopHblE C HaubONBINMM IpejenoM B3BemmuBaHus 210 1
no 'OCT OIML R 76-1-2011.

3.1.3 bwoperxku  [-1-2-2-0,01, I  -1.2-10-0,05, 1-1-2-25-0,1, 1-1-2-50-0,1
mo 'OCT 29251-91.

3.14 Kon6n1 MepHBle 1-100-2, 1-250-2, 1-500-2, 1-1000-2
no I'OCT 1770-74.

3.1.5 TIlunerku  rpangyupoBanHble  1-2-2-1, 1-2-2-2, 1-2-2-5, 1-2-2-10
no 'OCT 29227-91.

3.1.6 Tlumetkm ¢ omHOH oOTMeTKOM BMecTUMOcTRIO 1-25-2, 1-50-2, 1-100-2
o FOCT 29169-91.

3.1.7 Uununaps! Mepeie 1-10-2, 1-100-2, 1-500-2 o 'OCT 1770-74.

3.1.8 T'CO 7682-99 cocraBa BOZHOrO pacTBOpa HOHOB KalbllMf, € MAacCOBOH
KOHLeHTpaLueli uoHoB Kambuusa 0,95 — 1,05 /oM, OTHOCHTENBHAs MNOTPELIHOCTh
aTTecToBaHHOro 3HaueHus + 1,0 % npu P=0,95.

3.1.9 TCO 712590 cocraBa BOQHOTO pacTBOpPa HOHOB MarHus, C MaccoBOH
KOHIeHTpallHeli uonoB Maruua 0,95 — 1,05 r/aM’, oTHocuTenbHas TOTPEIIHOCTD
aTTecTOBaHHOro 3HaueHus + 1,0 % mpu P=0,95.

3.2 BenomoraTesibHOe 000pyAOBaHHE H MOCYJ2

3.2.1 CymmunpHbIi mKad ¢ TepMOperynsiTopoM W TepmoMmerpoM (Hampumep thna IIICC
un CHOJI no TV 64-1-909-80), no3sonstomuii moanepyxuBath TeMueparypy (105+2) °C.

322 CrakaH9HuKH Juis B3BEINMBaHUs CB-14/8, CB-24/10 (Groxcer)
no I"OCT 25336-82.

3.2.3 Boponxu creknsasHele B-75-110, B-100-150 no 'OCT 25336-82.

324 Kon6nr KOHHYECKHE Ku-1-250-34 TXC, Ku-1-500-40 TXC,
Ku-1-1000-50 TXC no 'OCT 25336-82.

3.2.5 Kpyxxu dapdopossie 1, 2, 3 no TOCT 9147-80.

3.2.6 Crakansl B-1-600 TC, B-1-1000 TC nmo I'OCT 25336-82.

3.2.7 Crynka dapdoposas 2 no 'OCT 9147-80.

3.2.8 Yamku ¢apdopossie BeinapurenbHsle 1, 2, 3 mo F'OCT 9147-80.

3.2.9 Okcukarop 1-250 mo 'OCT 25336-82.

3.2.10 bans BopsgHas naGoparopHasi.

3.2.11 IInutka snextpuyeckas 3akpbiroro Tuna no 'OCT 14919-83.

3.2.12 EMKoCTH CTEKIsSHHBIE (ITaCTHKOBbIE) C IUIOTHO 3aKpy4HBAIOILEHCS KPBILKOH MM
NaKeThl [UIACTHKOBBIE [UIA OTOOpa W XpaHeHHsA @poDd, BMECTHMOCTBIO HE MeHee
1000 cm®.

3.2.13 Yacs unu Takimep.

3.3 PeakTHBBLI H MaTepHAJIbI

3.3.1 AmMuak BogHbIH, kBanuduxauuu "x.4" no FOCT 3760-79.

4
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3.3.2 AmMoHu#t xnopuctsiit, kpanudukamuu "x.u" no FOCT 3773-72.

3.3.3 T'unpokcuiaMuH coNTHOKHCIbIH, kBanndukauun "u.g.a" nmo FOCT 5456-79.

3.3.4 Kansuuit yrnexucnsrit, kBanuoukauuu "x.u" mo F'OCT 4530-76.

3.3.5 Kucnora consHas, kBanupukanuu "x.4" mo F'OCT 3118-77.

3.3.6 Kucnota asortHas, kBanudukanuu "x.4" 'OCT 4461-77.

3.3.7 KucnoTHeil# XxpoM TeMHO-cuHHIt o TY 6-09-3870-84.

3.3.8 Margwuii cepHOKHUCIIBIH, 7-BORHBIH, kBanmudukauyy "x.u"no FOCT 4523-77.

3.3.9 Maruit cepHokucinblii (cranpapt-tutpsl) o TY 6-09-2540-87,
no TV 2642-001-33813273-97.

3.3.10 Hatpus ruapoxcun, ksanuduxanuu "x.u" no F'OCT 4328-77.

3.3.11 Hatpuit xnopuctslif, keanudukanun "x.4" no FOCT 4233-77

3.3.12 INepexuce Bogopoaa, Mapku A unu b no F'OCT 177-88.

3.3.13 Tpunon B, kBanudukanuu "x.4" no 'OCT 10652-73.

3.3.14 Yronb aktuBHpoBaHHEIi BAY 1o TY 2162-001-38903868.

3.3.15 Iuek rpaHymMpoBaHHBIH  Meramnudeckuii, wmapku LB  wmm I[P
no 'OCT 3640-94.

3.3.16 Bona nuctunnuposannas no 'OCT 6709-72.

3.2.17 Bymara unaukaropHas "yHusepcanbHas” mo TY 6-09-1181-89.

3.3.18 Bara memunmnckas no 'OCT 5556-81.

3.3.19 Mapnst Menuuunckast no FOCT 9412-93,

3.3.20 Bymara ¢unsTpoBansHas naGoparoptas no FOCT 12026-76.

3.3.21 ®OunbTpsl 06e3301eHHEIE «CHHsS TeHTa» 1o TY 2642-001-68085491-2011.

[Tpumeuanns

1. Jlonyckaercs mNpHUMEHEHHE IpDYTHX CPEACTB H3MEpeHHil  YTBEp)KACHHOrO THIA,
BCIIOMOTATEIbHOrO  00OpYNOBAaHUA, MNOCYABl, PEaKTMBOB M MaTepHaloB (B T.M4. HMIOPTHBIX),
METpPOJIOTHYECKHE H TEXHHYECKHE XapaKTEPHCTHKH KOTOPBIX HE Xy’Ke YKa3aHHBIX BhILIE H 0GeCIeunBaloT
HOPMHUPYEMYIO TOYHOCTb H3MEPEHHUH.

2. Cpencrsa u3MepeHHH JOKHBI OBITh NOBEPEHE! B YCTAHOBIEHHOM MOPSIIKE.

4 METOJ U3MEPEHUM

MerTo OCHOBaH Ha MOCHIEJOBATENbHOM ONpEleNIeHUN KajbliMs U MarHusi B OXHOU
npobe BOXHOHW BBITSKKH TBEPAbIX OTXOAOB, OCAAKOB, HNOHHBIX OTJOXKEHHH HIH B
HaTypanpHOH npobe LIMaMOBBIX BOJ C 00pa3soBaHMEM KOMIUIEKCOB C TpHIoHOM b B
MIPUCYTCTBUU HEOUKATOpPa KUCIOTHOTO XpOM TEMHO-CHHEro B LIENOYHOM cpene npu pH=
(12 - 13) ansa uonos Ca*" u pH = (10£0,1) n1s nonos Mg?*,

OnpegenieHne Kanbliys OCHOBAHO Ha CIIOCOOHOCTH MOHOB KalbliMsl 00pa3oBBIBATh C
TPWIOHOM B B nNpUCYTCTBMM HHAMKAaTOpa KHUCIAOTHOrO XpoMa TeMHO-CHHErO
MaJloAMCCOLMHpYIOLIee, ycToituuBoe B uienouHolt cpene nmpu pH=(12 — 13), koMmnekcHoe
COENMHEHNE M0 PeaKLHH

NaHo(DJITA) + Ca?* = Na,Ca®* (DITA) + 2H2".

Oan,IICJ'lCHPIe MarHusi OCHOBaHO Ha CMOCOOHOCTH HOHOB MarHus O6pa3OBbIBaTB C
TPHIIOHOM B B NpUCYTCTBHUH  HHAUKATOpAa  KHCJIOTHOIO XpoMa  TEeMHO-CHHEro

S
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MaJIoIuCCOLMMpYIOllee, yCTOHYMBOEe B IIeNouHo# cpene npu pH=(1010,1), komMmiekcHoe
COCAWHEHHE IO pC€aKUHH

NaHy(9JTA) + Mg? = Na;Mg?* (3/ITA) + 2H?".

Onpe,ueneﬂue MarHvs Ha4Y“WHaloT TOJILKO TOI'Za, KOrga BECh KaJ'lbl.lHﬁ 6y11eT CBsA3aH
B kommuiekc. IIpoby noxxucnsior, noBomar xo 3xHauenus pH= (10,0 + 0,1), u Tutpyror
MarHuii, HCNOJb3ys TOT XK€ MHAMKATOp, A0 MEPEXOfa OKPAacKu M3 APKO-DO3OBOH B CHHe-
ronyGyro.

5 TPEBOBAHUSI BE3OITIACHOCTH

5.1 I'lpu BEIMOJIHEHHH aHAIU30B COOMIOAAIOT TpeGoBaHuUs 6e30MacHOCTH NpH padoTte
¢ xumuyeckumu peaktuBamu no 'OCT 12.1.007-76.

52 Ilpu  pabore ¢  3NEKTPOYCTaHOBKaMH  COONIOHAIOT  MpaBuia
anexrpobesonacHoctu no FOCT P 12.1.019-2009.

5.3 INomereHus nabopaTopuy JOJDKHBl COOTBETCTBOBATh TPEOOBAHHAM T0OXapHOMH
6esortacocty o 'OCT 12.1.004-91 u mMmetb cpeacrsa noxapotyiwenus no I'OCT
12.4.009-83.

5.4 Tlpu BBHINONHEHHH u3MepeHHH cobmonalT TpeboBaHMs Ge3onmacHOCTH IO
HHCTPYKLHMSM, MpHIaraeMeiMH K npubopam. OpraHusanuio oOydenus padoTarouux
6e3zonacHocTH TpyAa nposoaat no F'OCT 12.0.004-15

5.5 Tlomemenus nabopaTopuu DOMKHBI ObITE 060PYAOBAHEI MPUTOYHO-BBITHKHOH
eHTHIsILMeH. ConepixaHrue BpEIHBIX BElLECTB B BO3Ayxe pabouell 30HBI He NOMKHO
npeBbIAaTh fomycTuMslx 3nauerui no F'OCT 12.1.005-08.

6 TPEBOBAHHUSA K KBAINOUKAIINHU OITIEPATOPOB

K BuimonHeHHio u3MepeHHit M 00paboTke HX pe3yjbTaToB  JOINYCKaiOT
CTieqUallCTOB, UMEIOLIUX BBICIIEE MM CpefiHee CNELHalbHOE OOpa3OBaHHE WM OIBIT
paboTbl B XHMHHYECKOH JjabopaTopuH, NpoOLIEANIMX COOTBETCTBYIOLIMIA HWHCTPYKTaX,
OCBOMBIIIHX METOA B NPOLIECCE TPEHUPOBKH.

7 TPEBOBAHUS K YCJIOBUSIM USMEPEHU
[lpy BHIMONHEHHH W3MEPEHHH B 1abOPaTOPUM JOMKHBEI OBITH COGJIOAEHBI
ClenyIolIHe YCIOBHUA:

- TeMIepaTypa Bo3ayxa ot 15 °C 0 25 °C;
- aTMoc(epHOe KaBleHue ot 84 mo 106 xIla;
- OTHOCHTEJNIbHAsK BIaXCHOCTB BO3yXa, He Gosee 80 %;

- HanpsHKEHHE MepeMEHHOro ToKa, B (2202);

- 4acTOTa MepeMEeHHOro ToKa, I'ly (50=x1).

8 OTBOP IIPOB

8.1 OrGop mpo6 mnpoussomar B cootsercTBMM ¢ ['OCT 17.4.3.01-83 «Oxpana
npupogst. Tloyssl. O6mue TpeGoBarns k oT6opy npob», [OCT 17.4.4.02-84 «Oxpana
npuponnsl. Ilouser. Meton oropa M NOArOTOBKM TNpo6 N XMMHYECKOro,
0aKTepHOJIOTHYECKOro, reJbMUHTONOrHYeckoro aHanusa», I'OCT 27753.1-88 «I'pyHTHl
Tenauutcie. Metozsl or6opa npob», FOCT 17.1.5.01-80 «Oxpaua npupoasl. ['napocdepa.

6
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O6ume TpeboBaHHA K 0TGOPY NPOG ACHHBIX OTI0KEHHH BOAHBIX O6BEKTOB IS aHATH3a Ha
3arps3HeHHOCTbY, 4 TaK)Ke B COOTBETCTBUU ¢ METOJHYECKHMH pekoMeHzauuamu [TH/ @
12.1:2:2.2:2.3:3.2-03 «Ot6op npo6 mous, IPyHTOB, NOHHBIX OTJIOXKEHHIi, HJIOB, OCAJIKOB
CTOYHBIX BOJ, UUIAMOB IIPOMBIIUIEHHBIX CTOYHBIX BOJ, OTXOJOB MNPOMBILLIEHHOTO
TIPOM3BOACTBA W MOTpeONEHHMA» M M JPYrMMH HOPMAaTHBHBIMH  JOKYMEHTaMH
YTBEPKAEHHBIMH U NPUMEHAECMBIMU B YCTAHOBJIEHHOM NOPsIKE

8.2 IlpoGe1 TBEpHABIX OTXOAOB, OCAAKH € MJIOBBIX H LUIAMOBBIX ILIOMIAHOK
oTOHpalOT METOAOM TOYEYHHIX Npo6, mocnoitHo ¢ rny6unsr (0 - S)cMm, (5 - 20) cm, (20
cM - He Gonee 1 M) Maccoii He MeHee 200 r Kaxnas.

8.3 TIpobel xupxkux ocaaxkoB OTOMpalOT 3 TPYOONPOBOZOB HIM APYrHMX
TEXHOJIOTHYECKHX COOPYKEHU € YU4eTOM HX KOHCTPYKLIHH.,

8.4 lonHsle OTIOXKEHHS BOXOEMOB U NpyJoB oT6éupatot cornacHo 'OCT 17.1.5.01-
80 «Oxpana npupogsi. I'uppocdepa. O6mue TtpeGosanuss k 0TGOpY Npo6 HOHHBIX
OTJI0XKEHHT BOOHBIX OOBEKTOB IJIs aHANIN3a HX 3arpsA3HEHHOCTHY.

8.5 O6beM mpobs1 nomken 6bitk He Menee 1 am® (1 kr). [Tpoby He KOHCEPBHPYIOT B
XpaHAT He 6onee 7 CyTOK.

8.6 Ecnu mpu XxpaHenuu oroOpaHHOM npoObl Ha CTEHKaX M Ha JAHE cocyna
obpasyercss ocajoKk KapOoHaTa KaibpLysi, HEOGXONMMO BPEMEHHO HepeHecTH npoby B
ApYroi cocyn, NPWIHTh B NEPBBIH COCYJ HECKOJbKO MHJUTMIMTPOB COJSIHOH KHCIOTHI,
pa3baBieHHON B COOTHOLUEHHM kucyora: Boaa (1:5), oOMBITH €10 CTEHKH M AHO A
pacTBOpeHMs ocamka M BIUTh obpatHo B mpoby. Ilepen TutpoBaHWeM Takyio npoby
HEHTPaNN3yI0T paCTBOPOM TMAPOKCHAA HATPHS ¢ MOJISPHON KoHUeHTpauuei 1,0 mons/av>.
VBenuueHueM obbeMa npobbl 3a cuer npubaBneHHOH KHCIOTBI MOXHO NpeHebpeds, ecii
nepBoHayabHEI 06seM Npobs! 6611 Gosee 400 e,

9 IOArOTOBKA K BBITIOJTHEHHIO U3MEPEHMI

9.1 IIpuroToB/aeHHe pacTBOPOB

9.1.1 IIpuroroBieHne pacTBopa KajbLiHs ¢ MaccoBod KoHuentpauueii 1,00
mr/em®

9.1.1.1 PacTBOp KanbLus ¢ MaccoBoil koHueHTpauuedt (1,00 £ 0,01) mr/cm® rotossr
13 'CO (cornacHo uHCTpyKuuK no npuMeHenuto I'CO) unyt roTOBAT aTTECTOBAHHYIO CMeCh
no FOCT 4212-76 (¢ nocnenytouteii arrecrauyeii cornacio HJI) U3 yrnexucnoro kaibuus
no 9.1.1.2.

9.1.1.2 S r yrnexkMcioro Kanbliis MpoKalnBatoT B My(heabpHo neuu 10 NOCTOSHHOH
Macchl npy TeMneparype (250 — 300) °C. Hasecky 2,4970 r kanblust yrIEKHCIIOTO
(pesynbTaT  B3BEIUMBAHHS  PETHCTPHPYIOT [HO  YeTBEPTOro  JIECATHYHOIO  3Haka),
NpeABApUTENBHO AOBEAEHHOrO A0 NOCTOAHHOH Macchi, pacTeopsioT B 10 cm® pactsopa
CONISHOM KHUCIIOTBI ¢ MaccoBoi poineil 25 %, mepeHoCAT B MEPHYIO KOJIOY BMECTHMOCTBIO
1 aM> 1 IOBOAAT AO METKH IMCTHILIHPOBAHHON BOMIOH.

PacTBOp XpaHAT B MONU3TUIIEHOBOH Mmocyne He Gonee 1 roxa.



Wapanne 2017r. HNHA © 16.2,2:2.3:3.34 -02

9.1.2 IIpurorosieHue pacTBOpa Maruus ¢ MaccoBoii KoHUenTpauneii 1 mr/em®

9.1.2.1 PactBop MarHus ¢ MaccoBoit koHnentpauueit (1,00 £ 0,01) mr/cm® roTossT
13 I'CO (cornmacHo uHCTpYKIUMA Ho npumereruto ['CO) wiu roToBST aTTECTOBAHHYIO CMECh
no I'OCT 4212-76 (c nocnemyrouieit atrecrauuedi cormacHo HJI) u3 conu MmarHus
cepHoKuciuoro no n.9.1.2.2.

9.1.2.2 10,1400 r MarHus CEpHOKHMCJIOrO 7-BOLHOrO (pe3y/bTAT B3BELINBAHHSA
PErUCTPHPYIOT A0 YETBEPTOTO AECATHYHOIO 3HAaKa) pacTBOPSAIOT B HEOOJBILOM KOJIHYECTBE
AMCTWUIMPOBAHHON BOIb B MepHOH xonfe BmectumocTeio 1 am®, comepxkameit 1 o
pacTBOpPa CEpHOil KMCIOTHI C MOJIAPHO# KoHLeHTpatueit 1,0 Mons/am® 1 10BOAST 0 METKH
JUCTHIIHPOBAHHOH BOJOH.

PacTBOp XpaHAT B HOJMITHIECHOBOM MOCYe U3 TEMHOTO cTekia He Gosee | roja.

9.1.3 IIpuroToseHne pacTeopa cepHoii KHCJIOTHI ¢ MOJISIPHOH KOHLeHTpauHei
1,0 moan/am®

B MepHywo konfy BMECTUMOCThIO 250 CcM°, 3alONHEHHYIO [0 TOJOBHHEI
JHCTUIUIMPOBAHHON BOJIOH, OCTOPOIKHO NPHIMBAIOT NMUMETKOH 14 ¢M> KOHLEHTPHPOBAHHOM
cepHolt xucnothl (p = 1,835 r/cM®), nepeMeuIMBAIOT, OX/JAXNAOT H AOBOAAT 1O METKH
JUCTWTMPOBAaHHOM Bo#OiA.

PacTBOp XpaHAT B CTEKISHHOMN Iocye He Gonee 6 MeCsLEB.

9.1.4 IlpuroToBjeHHe pacTBOpa COJSIHOHi  KHCIOTHI € MOASIPHOH
KkoHuenTpauneii 1,0 mosin/am?

B MepHyoo Konfy BMECTHMOCTHIO 1 OM’, 3aIONHEHHYI0 [0 MOJNOBHUHBI
JMCTHIUTMPOBAHHON BOJIOH, MUNETKOH NpuiuBaloT 80 cM® KOHUEHTPUPOBaHHOH COMNSHON
kuciothl (p = 1,19 r/cm®). TlepeMelMBAIOT W AOBOAAT JO METKH AHCTHILIMPOBAHHOM
BOJOM.

PacTBOp XpaHAT B CTEKIIHHOM nocy/ie He bonee 6 MecsLes.

9.1.5 IlpHroToBjiense pacTBOpa THAPOKCHAA HaTpusi ¢  MoOJsIpHOil
Kouunentpauueii 1,0 mosnn/am?

40,0000 r ruapokcupga HaTtpua (pe3ynbTaT B3BELIMBAHHS DPErHCTPHPYIOT 1O
YeTBEPTOro JIECATHYHOTO 3HAKA) pacTEOpAIOT B (apdopoBoM cTakane B (500 — 700) cm®
AUCTUILIHpOBaHHON Boasl. OxnaxpaloT. KonuuecTBeHHO MepeHOCAT B MepHYyIo Kojby
BMecTUMOCTBIO 1 aM® M HOBOAAT 06BEM pacTBOpa A0 METKH JUCTHIUTMPOBAHHON BOJOM.
3aKphIBAIOT NONMATIIEHOBOH NpoOkod H B TeueHHe 20 AHEH BBHIASPKUBAIOT N0 IOJHOIO
OCaXKIeHHUsl YIIIEKHCIIOro HaTpys, HEPaCTBOPUMOrO B PacTBOPE YKa3aHHON KOHUEHTpaLUH.
Jina aHanM3a HCIIONB3YIOT OTCTOsSBIUMHCA mNpo3pauHeli pactBop. PactBop xpanir B
MOJNUATHIIEHOBOH MocyJe He Gonee 6 MecqleB.

9.1.6 IlpuroroBieHue pacTBOpa THAPOKCHAA HATPuUsl ¢  MOASIpHOH
KoHuenTpaunei 2,0 monn/am’

80,0000 r ruapoxcuga HaTpus (pe3yNbTaT B3BELIMBAaHHUS PETHCTPUPYIOT [0
4ETBEPTOrO NECATHYHOTO 3HAKa) pacTBOPAIT B daphopoBom crakane B (500 — 700) cm?
JvcTUNNMpoBaHHoli Bozael. Oxnaxpaior. KonanuecTBeHHO mepeHOCST B MepHyio Kkonby
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BMecTMMOCTBI0 1 aM® M f0BOZAT [0 MeTKH JUCTUJUIUPOBAHHOH BOJOH. 3aKkpbiBalOT
NOJM3TUNIEHOBOH 1poGKoii U B TedeHue 20 IHell BBIAEPXKUBAIOT A0 MOJHOTO OCAXACHHUS
YTJIEKUCNIOrO HAaTpHsA, HEepacTBOPHMOIO B DacTBOpe YKa3aHHOM KOHLEeHTpauuu. Jns
aHaIn3a HCMONB3YIOT OTCTOABIIMIACS mNpo3payHeii  pacTBop. PacTBop XpaHAT B
NIOJIMATUIIEHOBOH Iocye He 6onee 6 MecsIeB.

9.1.7 IlpuroToBsienne aMmmuauno-Gydepuoro pacrsopa pH= (10,0 £ 0,1)

20,00 r aMMOHHA XJIOPUCTOro (Pe3yNbTaT B3BEIIMBAHUSA PETUCTPHPYIOT A0 BTOPOTO
JECATNYHOTO 3HaKa) pacTBOPSIOT B MEpHOH KoJOe BMECTUMOCTEIO 1 nv® B HeGonbioM
KOJIMYECTBE AUCTHIUIMPOBAHHON BOZBL, LIUHAPOM ao6asnsior 100 cM® pacTBopa aMMHaka
U J0BOAAT 00BEM pacTBopa [0 METKH NHCTHIHpOBaHHOH Bojioil. PacTBop xpaHsT B
MOJIMITUNEHOBOH MOCyAe B TeueHHe 2 Mecaues. Ilepen nmpoBefeHHEM aHan3a NPOBOAAT
usmepenue pH pactsopa.

9.1.8 IIpuroToB/ieHHe HHAHKATOPA KHCJIOTHOT0 XpOMA TEMHO-CHHET0

0,100 r mpemapaTa (pe3yJhTaT B3BEIIMBAHUA pPErHCTPHPYIOT OO TPETHErO
JECATHYHOTO 3Haka) momewaroT B dapdoposyio crynky, mobasmsior 10 r xmopucroro
KaJlMA HIM XJOPHCTOro HarpHsa. CMech pacTHpalOT M XPaHAT B IepMETHUYHO 3aKPHITOM
faHKe U3 TEMHOTO cTekJa He Gonee 1 Mecana.

9.1.9 IlpuroroBjielne PacTBOPa COJSTHOKHCIOrO rHAPOKCHIAMNNA ¢ MACCOBOI
noaeii 5 %

5,0 r rufpoxcuiaMHHa CONSHOKHCIOIO IOMEWAT B kouby BMecTHMocThio 100
cM?, fo6aBasior 95 cM® AUCTHIIMPOBAHHOM BOABI U MepeMelMBaloT. PacTBOp YCTORUMB B
TedeHue 6 MeCsLEB.

9.1.10 IIpurorosJeniue 0,1 H. ocHOBHOro pacTBopa TpujaoHa b

18,6200 r Tpunona B (pesynsTaT B3BEHIMBaHHsS PErHCTPUPYIOT AO YETBEPTOrO
JIECATHYHOrO 3HaKa) KOMUYECTBEHHO NEpPEeHOCAT B MEpHYIO Kom0y BMecTHMOCTEIO 1000
cM’,  [peiBapuTeNBHO  3alOJHEHHY0 Ha Y obbeMa HUCTHIUIMPOBAHHON BOMOM.
Hosoxpsit o6beM B konbGe A0 METKM JUCTWLIMPOBAaHHON BOROH, MEPEMEILMBAIOT [0
TIOJTHOTO PacTBOPEHHUS PeaKTHBa.

PacTBOp XpaHAT B MOMMITHIEHOBOR Mocyde He Gojee 1 ropa.

JlonyckaeTcsi IPUroTOBJIEHHE PacTBOPa U3 CTAHAAPT—THTPA, COTMIACHO MHCTPYKLHH
0 HPHMEHEHHIO.

9.1.11 Ipurorosaenue 0,05 . pacreopa Tpuaona b

9.1.11.1 Hagecky 9,3100 r tpunoxa b (pe3ynbrarT B3BELIMBaHUS PETUCTPHPYIOT AO
4eTBEpTOr0 JAECSATUYHOIO 3HaKa) KONHYECTBEHHO TMEepPeHOCAT B MEpHYIO konby
BMecTHMOCThIO 1000 cm?,  NpesBapUTENbHO  3arlONHEHHYO Ha Y2 obmpema
JCTHUTHPOBaHHOM Bonoi. JloBoasaT 06seM B koibe 10 METKH IUCTHIMPOBaHHON BOIOH,
NepeMelInBaloT IO IOJHOIO PacTBOPEHHS.

9.1.11.2 JHomyckaerca mnpurotosnende 0,05 H. pactBopa  TpuioHa b nyrem
pasbasnenus 0,1 H.OCHOBHOro pacTBopa TpwioHa B, mpurorosnenHoro no 9.1.10,
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Jis atoro, nunetkamu BMecTHMocThio 100 cM® oTMepsior mo 100,0 cM® 0,1m
pacTBopa TpuJIOHa b ¥ AHCTHIUIUPOBAHHOM BOIBI, THIATENBHO MEPEMEILHBAIOT.

9.1.11.3 JlonyckaeTcs IpUrOTOBIEHHE pACTBOpPa M3 CTaHAApT—THTpa, COIJIACHO
HHCTPYKLHH T10 MPUMEHEHHIO.

9.1.11.4 PacTBOp XpaHAT B MONUITHIEHOBOH MoCyfe He OGonee 3-X MecsleB C
nposepkoii kodhduLUMeHTa NompaBKu 1 pas B MeCsL.

9.1.12 HpuroroBaenue 0,01 H. pacTBopa Tpuiaoua b

0,01 1 pacTBOp TpHIOHA b rotoBsaT nyteM pasbasmenus ocrosuoro 0,1 H pacTopa
TpuiioHa b, npurorosnenHoro no 9.1.10.

100,0 cm® 0,1H pacTBOpa TpmiioHa B, oTMepeHHOro MHUMETKOH BMECTHMOCTHIO 100
cM?, BHOCAT B MepHYIO Konby BMecTHMOCTEI0 1000 cM?, nipeiBapHTENBHO 3aNI0NHEHHYIO Ha
Y4 obveMa AHUCTHILIMPOBAaHHOM BOJOIA. Josogar o6veM B KonbGe [0 MeTKH
JUCTHIIIMPOBaHHON BOAOH, NEPEMELIINBAIOT.

PacTBOp XpaHAT B MONMBTHIEHOBOH Hocyfe He Oonee 3-X MecsilEB C NPOBEPKOH
koddunHeHTa nonpasku 1 pa3 B mecs,

9.1.13 Ilpurorosaenne 0,1 H pacTBOpa XJOPHCTOr0 HHHKA

3,269 r MeTajnM4YecKOro rpaHyJHMpPOBaHHOIO LMHKA (pe3y/lbTaT B3BEUIMBAHUA
PETHCTPUPYIOT [0 TPETHEro HECATUYHOrO 3HaKa) pacTBOPAIOT B MepHOH Konbe
BMecTHMocTbIo 1000 cM® B 30 cM® consgHoit KMCTOTEL, pa30aBleHHON B COOTHOIIEHHH C
Bopo# 1:1. JloBomsr oOveM B Konbe o METKH IUCTHILTMPOBAHHON BOIOH moavko nocne
noaHo2o pacmeoperus yuvka W TILATEIBHO MepeMeHINBaioT,

IMomyuatoT TouHO 0,1 H pacTBOP XJIOPHCTOrO LIHHKA.

CooTBeTCTBYIOINM pa3BeJeHHeM TOro pacTBopa BABoe momydaioT 0,05 H. unm
0,01 H. pacTBOpBI XJIOPUCTOI'O LIMHKA.

Ecmu HaBecka HertouHas (Gonbiue unu MeHbiie 3,269 T), TO pPacCUMTHIBAIOT
KOJIMYECTBO KyOMYECKHX CAaHTHMETpOB HcxofHoro 0,1H. pacTBOpa XJIOPHCTOrO LMHKA s
npuroTonenns Touro 0,05 H. (gomxeH comepxats 1,6345 r uunxa B 1am®) nau touwo 0,01
H (nomxeH conepxats 0,3269 r uunka B 1 1M*) pacTBOpPOB.

9.1.14 Hpurorosjenne 0,1 n., 0,05 n. u 0,01 H. pacTBOpOB CCPHOKHCAOIO
mMaruus

9.1.14.1 PactBop rotoBat u3 ¢ukcanana. Cogepxumoe ammynsl ¢pukcanana 0,01 H
PacTBOpa CEpHOKUCIIOTO MarHus pacTeopsiot B 100 oM aucTuimpoBannoi BObI.

9.1.14.2 Ina npurotosnenus 0,05 H pacTBopa CEpHOKHUCIOTO MarHus COZEPXUMOE
amnyns! puxcanana 0,01 H pacTBopa CepHOKHCIOTO Mapranna pacteopsioT B 200 om?
JUCTHITHPOBAaHHON BOJBI.

9.1.14.3 0,01 H pacTBOp CEPHOKHCIOrO MarHusi rOTOBAT M3 (PUKCaHalla, COINIacCHO
NpUIaraeMod HMHCTIPYKLMH, pacTBOpss COACPXKMMOE aMIyjbl B 1000 o’
JHCTUITMPOBAHHOM BOJbI

10
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9.1.15 VYcraHoBjeHHe NOMPABOMHOro Ko3(p(MHUHEHTAa K HOPMAJLHOCTH
pacrBopa TpuioHa B

9.1.15.1 B KOHUYECKYIO KONGY BMECTHMOCTEIO 250 cM® MUMETKOH BMECTHMOCTBIO
10 c™? BHocsT 10,0 em? 0,1 H. pacTBopa xnopuctoro munka win (10,0 em® 0,1 H. pactsopa
CEPHOKHCIIOTO MarHM), MHIETKOH BMecTHMocThio 2 cM® mobasisior 2,0 cm®  pacTRopa
THAPOKCHJA HATPUA C MONSPHOI KOHUeHTpaimei 1,0 mons/aM® u Hasecky (0,10-0,15) r
WUHIMKATOPa KHCJIOTHOTO XpOMa TEMHO—CHHETO, B3BEILIEHHOro ¢ TOYHOCThIO 0,01 r

PacTBop TLIaTeNnbHO MEpeMEIINBAIOT U TUTPYIOT NPH CUJILHOM B3GanThiBanuu 0,1 H
pacTBOpoM TpHIIOHa B, 10 mepexona okpacku pacTBopa B CHHMI LBeT ¢ (HOJIETOBBIM
OTTEHKOM.

9.1.15.2 Tompasounsiit koapduLueHT (K) K HOpMaJLHOCTH pacTBOpPY Tpuiona b
PacCuYUTBIBAIOT MO opMyIe

10
K=—— M
VTP
rue 10 - konuyecTro 0,1 H. pacTBOpa XJIOPHCTOrO LMHKA, B3ATOE I YCTAHOBJICHHS
IONpaBo4HOro KoadduurenTa, cM>;
Vre - komuyectso 0,1 H pactBopa TpunoHa B, u3pacxoloBaHHOE Ha THTPOBAHHE, CM®

[MonpaBouHsIit KO3(QGHULKEHT K pacTBOPY TpWoHa b ycranaBnuBaoT 1 nposepsioT 1
pas B Mecan mpu Temreparype (20+£1)°C, B NpOTHBHOM cCiiydae HCMOJB3YIOT
TeMnepatypHyo momnpasky mo I'OCT 25794.1-83.

B cnyuae wucnonssoBanus 0,05 H. mnu 0,01 H. pacTBOpoB TpuioHa B js
YCTaHOBJICHHE MonpaBouHoro koddpduumentra (K), mpumensior 0,05 u. wiu 0,01 H.
PacTBOpPEI XJIOPHUCTOTO LHHKA (CEPHOKHUCIIOrO MarHHs) COOTBETCTBEHHO.

9.1.16 IIpnroroBienne pacTBopa cephoii kKucjiorot (1:5)

B TepMocTolikyio konby BHOCAT OTMEpeHHble MEPHBIM LUIHHAPOM 100 cm?
IOWCTUIMPOBAHHON BOAR W  NOGABNAIOT NpH  OCTOPOXHOM MomelmuBanun  20cm?
KOHLEHTPUPOBAHHOMN CepHON KMCNOTEI. MeIeHHO NepeMeInBaioT ¥ OXJIaxaaioT. PacTBop
XpaHAT He 6onee 6 MecsLeB.

9.1.17 IIpuroToBiienue pacTBopa cepHoii KHCAOTHI (1:1)

B TepmocToiikyio konGy BHOCAT OTMEpEHHbI MepHBIM LWIHHAPOM | o0BeM
JUCTUIIMPOBAHHOR BOZBI M JIOGABIAIOT HpPH OCTOPOXHOM IMoMewuBaHud 1 o6beM
KOHLEHTPUPOBAHHOH CEpHOH KUCIOTH. MeMneHHo nepeMeLuBaloT U oxnaxaioTr. Pactsop
XpaHAT He 6oJlee 6 MecALEeB.

9.1.18 IlpuroToBJieHHe PacTBOPa COJAHOI KHCJIOTBI ¢ MAaccoBoii noneii 25%

B mephyto konGy BmectumocTbio 100 cM® k 35 cM® mucTHNMpOBaHHOi BOJOI,
npunuBaloT 55 oM’  KOHLEHTPHpOBaHHOH consHo#t kucmotel (p=1,19 r/em®) m
HepeMeLIHBAIOT.

PactBop xpanaT He GoJiee 6 Mecsiies.

11
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9.1.19 IIpuroToBjenune pacTBOPa COJNAHOH KHC/OTHI ¢ MaccoBoii goeii 18%

B mepHyo xonfy BmectumocThio 100 cM® x 53 cM® mucTunnupoBaHHOH BogOM,
npumneaor 39,5 oM’ koHueHTpHpOBaHHOH conaAHoM kuemotel (p=1,19 rlem®)
NepeMellHBaioT.

PacTtBop xpanar He Gonee 6 Meca1eB.

9.2 YcrpaHeHHe MeIIAOMUX BANSHMIA

9.2.1 [ns ycTpaHeHusi MEIIAIOLIErO BAWSHUA HOHOB xenesa (cB.10 Mr/am’);
mapranua (c8.0,3 mr/am’), amomunus (cB.20 mr/am’), umxka (cB.0,3 mr/am’) B mpo6y
ROGaBAOT mMepeX BBINONHeHWeM W3Mepenudi no m.10 (0,2 - 0,5) cm® pacrsopa
THIPOKCHIIAMHHA COJITHOKHCIIONO ¢ MaccoBol noneii 5 %.

9.2.2 JIns ycTpaHeHHs Memalowero Bausiaus anuonos (HCO; COs* PO4*, SiOz%)
npoby crnegyeT OTTUTPOBATh cpasy Hocie KoOaBaeHUs WET0YH.

9.2.3 Ilpyu BBICOKO# LBETHOCTH, 3aTpyjHsolleil TUTpoBaHue, nNpoly (¢punsTpart)
nepel BBINOJIHEHHEM aHajiM3a MNPOIYCKAlOT Yepe3 KOJNOHKY ¢ aKTUBMPOBAHHBIM YIJIEM
BAY. Kononka mnpencraeinser co0oil creisHHyio TpyOky mmuoit (25 - 30) cm u
auametpom (1,5 - 2,0) cm, obecnieynBaroluedl NpoOXoXxAeHHE HccnemyeMoit Mpobel co
cKOpocThio 2 cM’ B MHHYTy. KOJNOHKY 3amofHAIOT aKTHBHPOBAHHBIM yriem BAY,
HOJArOTOBJEHHEIM 110 9.4.

9.3 OnpeneJieHne BAAXKHOCTH
Bj1a>KHOCTB ONpeAeNAsIOT KaK OTHOIIEHHe MacChl BOABI, YAIEHHOM 13 UCCIeRyeMol
npoOk! BEICYHIMBAHHEM JIO HOCTOSHHOH MacChl, K MacCe BIaKHOH MpoOk!.

[poGy TBepABIX OTXOJOB, OCajka, INama, aKTHBHOTO WJIA, NOHHBIX OTIOXEHHH,
OTXONOB IIPpOM3BOACTBA M moTpeGNieHHs, OTOOpaHHYIO comIacHO M.8 TiaTeNbHO
nepemeuBaoT. Jlensit ananusupyemyto npoGy Ha zBe paBHble 9YacTH. OnHy 4YacTh
aHAJIH3UPYIOT B COOTBETCTBHH ¢ 10.

W3 BTopoit yacTu npoObl otOupatoT Hasecky 100,0 r (ans >xuakux mpob) u (5-20) r
(ans TBepABIX Npo0) Ans onpexeneHMs BiIaxHOCTH. [Ipoby nomemaroT B 3apaHee
BBICYIUEHHDIH, B3BEIEHHBIH H NPOHYMEPOBAHHEIH OIOKC M MIOTHO 3aKPBIBAIOT KPBLILIKOH
(w14 B BHIMapuTeNbHYI0 yamky). ITpoGy *kuaxux ocajgkos (LUIAMOB) MPEABAPHTENBHO
BBINIAPUBAIOT HA BOAsSHOI 6aHe Aocyxa.

BIOKC OTKPEIBAIOT U BMECTE € KPBIKOM (MM BBITAPUTENHHYIO YaIlKy) NOMEILAIOT B
HarpeThlii CYIIMIBHEIA mKad H BeICYWHBAIOT MpH Temneparype (105+2)°C B teyeHue 5
yacoB. OXJNaXAAI0T 0 KOMHATHOM TeMIepaTyphl B 9KCHKaTope B Teuenue (30 *+ 2) MuH,
B3BEILUHBAIOT ¢ TOYHOCTHIO IO BTOPOTO AECATHYHOrO 3HaKa.

CHoBa nomemaloT OoKC (MJIM BBHIIAPHUTENBHYIO HalllKy) B CyINHMNBHBIA wKkad ¢
Temneparypoii t = (105 + 2) °C na (30 £ 2) MUH, OXJI@KaI0T 10 KOMHATHOH TEMNEPaTyphi
B akcHkaTope B TeueHue (30 * 2) MHMH M B3BEHIMBAIOT ¢ TOYHOCTBIO IO BTOPOro
ZleCS THYHOrO 3HaKa.,

12
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BricymiiBanHe NpOBOAAT IO MOJYy4eHHs pasHOCTH MacC BBICYIIEHHOTO OCajka B
OroKce (BBIMapHUTENbHON JamIKe) MPH JBYX MOCIeAyIOIUX B3BEIMBaHusX He Goiee 0,02 r.
Ecnu npy NOBTOPHOM B3BEHIMBaHHM NMPOOEI HAOMIOAAETCS YBEIMYeHHe MacChl, TO 3a
pe3ynbTaT MPUHUMAIOT HAUMEHBLIYIO Maccy.
BnaxxHocTb Heenenyemoii npo6sl W, B 10X eAUHHLIBI BEIYHCISIOT 1O GopMyJie

W=(m1'”‘2) 2

m

e m - Macca BIaXHOH mpoObl, (pasHocTe Macc Orokca (¢apdopoBoif YalIKH) ¢ BIAXHLIM
ocaakom u nycroro 61okca (¢papdoposoii yawikn) r;

m; - Macca npo6kl, BeICyLIeHHo#H mpu (105 * 2)°C, (paszHocTs Macc Olokca ((papdopoBoit
YallKH) ¢ BRICYIIEHHOH npo6o#t u mycToro Olokca (papdopoBoit yamku) r.

9.4 IloaroToBKa K paGoTe aKTHBHPOBaHHOrO yras BAY

Caexyto nopuuio yris (unu ObiBllero B ynorpebieHnn) nepes paboToil KHNATAT ¢
pacTBOPOM COJITHOH KHMCNOTHI ¢ MaccoBoii aoneit 18 % B Tedenne 2 — 3 uacos. B cimyvae
MOSABJIEHNsT WHTEHCHBHOH OKpacK# ONepaLHi0 MOBTOPSIOT C HOBOH MOpLMEHR coNsHOM
KHCJIOTB! [0 TeX IOp, IoKa CJIOH KHCNOTHI Haj yrjeM He cTaHeT GecLBETHRIM. YTonb
OTMBIBAIOT AWCTHIUTHPOBAaHHOW BOAOW [0 HeliTpanbHOM peakiu (KOHTPONUpYA IO
YHUBEpCaJIbHOM JIaKMyCOBOH Oymare) M 3alWBalOT pPacTBOPOM THAPOKCHJA HATpHA C
MOJISIPHO#t KOHLEHTpaLueH 2 Mons/aM® Ha (10 — 12) uacoB. Ecnu mosBHTCS OKpacka,
omepauyo noBTopsAroT. [locne MONHOro H3BICYEHMsI OKpALICHHBIX BELIECTB Yrofb
OTMBIBAIOT NUCTWLUIMPOBaHHOH BOJIOH N0 HEHTpaNbHOHW PEaKIMH M XPaHAT MOA ClloeM
JMCTHINMPOBaHHOM Bogpl. Ilocme mpomyckaHus depe3 KOJOHKY Kaxaod mnpoOGbl
(dunbTpaTa), KONOHKY OTMBIBAIOT BHa4ajie PacTBOPOM THIPOKCHAA HATpHA C MONAPHOM
KoHUeHTpauuei 0,1 MONE/AM® 10 HUCYE3HOBEHMs OKPAaCKH, a 3aTeM JMCTHIIHPOBAHHOH
BOJIOM 10 HeHTpalbHOH peakiyy.

10 BLINOJHEHHAE U3MEPEHU

10.1 Xunkue npo6sl ¢ BraxHocTeio 6onee 90 % u o6vEMoM He meHee 200 cm?
OT(UILTPOBEIBAIOT Yepe3 QuiibTp 06e330MeHHbIH "Oenas nenTa" auamerpoM (9 - 15) cm.
s yekopenus GpUIBTPaLHK OITyCKaeTcs NPHMEHEeH e BOJIOCTpy HOro Hacoca.

10.2 IMpy HEOGXOAUMOCTH YCTPAHAIOT MEIIAIONIHE BIUAHHUA 110 9.2.

10.3 PexoMeHAyeMblil A4 BBINONHEHHS H3MepeHHiT o6beM npolsl (PuibsrpaTa) u
HOpMaJIbHOCTh pacTBOpa TPHJIOHA b B 3aBHCHMOCTH OT COJEPXKaHHA KalbLHf W MarHus
ykasaHsl B Tabnune 2.
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Tabnnua 2 - PexomenmyeMble 065eMbl Ipob (GUnbTpaToB) ¥ HOPMATBHOCTH PACTBOPOB
TpuJoHa b

KoHueHTpanus voHOB O6seM Ipo6E 1 HopmainbHoCTE pacTBopa
KaJNbLKs 1 MarHus, aHaM3a, TpuioHa B,
mr/am’ oM’ (1)
Ot 3,0 1o 15,0 Bomou. 200 0,01 n
Cs. 15,0 oo 140 Bxmou. 200-100 0,05u
Cg.140 10560 BxirOY. 50-25 0,1u
CB.560 no 2800 Bxmou 10-5 0,1H
CB.2800 0014000 BrITIOY 4-1 0,1 n
cB. 14000 - pa36aBnerue
npoGkl AHCTHTHPOBAHHOM BoZOMH 1 0,1xn
He Gonee yem 1:100

104 Jnsa onpeneneHns Kajbuusi OepyT COOTBETCTBYIOIMI 0ObeM MpoGHI
¢unpTpata (I - 200) cm’, (mpu Heob6xoaumocTd gosoaaT ofbeM no 200 cm?
JMCTHIIHPOBAHHOR BOJO#), MEPEHOCAT B KOHHUECKYIO KOJNOY JUIsl TUTPOBaHUs, 100ABNSIOT
nunetkoii (3 - 5) oM’ pacTBOpa rMApOKCHAa HATPHS C MOJAPHOHM KOHLeHTpauuei 1,0
mons/am® po pH = (12 — 13), KOHTpONMpYs MO MHAMKATOpPHOH Gymare. 3ateM B Koniby
BHOCAT (0,1 - 0,15) r cyxoro MHAMKaTOpa KHCIOTHOrO XpoMa TeMHO-cuHero (1.9.1.7).

OTTUTPOBBIBAIOT NpPH MOCTOSHHOM II€peMEIIMBAHHM pPacTBOPOM TpuioHa b
COOTBETCTBYIOIIEH HOManbHOCTH (Tabnula 2) 1o mepexosia OKpacKH U3 KpacHOW B CHHe-
dbuonerosyto.

Takum xe criocoboM HpoBoAAT "Xodoctoe" OnpeneneHHe ¢ OUCTUIIMPOBAaHHON
BOJIOM.

10.5 [Ins onpeneneHus MarHus COIEPXHMOE KOJIOBI IIOCIIE ONpeAeeHUs KalbLusg
MOJIKHCISIOT, N00aBiAs pacTBOp COJSHOM KHCIOTHI C MOJIpHOHM KoHueHTpauueit 1,0
MONB/aM® 10 MOABNEHNS SPKO-PO30BOM OKpacky, U aosoast zo pH =(10,0+0,1) mo pH-
MeTpy, 1o6aBAs B poby COOTBETCTBYIOWEH MuneTKol (20-25) cM® aMmuauHo-6ydepHOrO
pactBopa. 3aTeM jobasisior 0,1 I HHAMKATOpPa KHCIOTHOIO XpOMa TEMHO-CHHETO H
OTTUTPOBBIBAIOT IIPH [IOCTOSHHOM IEPEMEUINBAHHY COOTBETCTBYIOIIHNM pacTBOPOM
TpuioHa b a0 nepexona okpacku M3 spko-po30Boii B cHHe-ronydyto.

10.6 Tlpu ananuse o6Gpa3uOB, HUMEKUMX BiIaXHOCTh Goimee 90 %, mnpoBoAsAT

u3MepeHue cleayrouuM obpazoM:

- uccneyeMyro po0y TINAaTensHo (B TeueHHe 5-7 MHHYT) HepeMeILHBaloT;

- pa3szeNsIoT Ha J{BE 4acTH;

- 13 ofHOlt yacTu roroBsT HaBecky 100,00 r (pe3ynbTaT B3BELIMBaHHS 3alHCHIBAIOT
J0 BTOPOTO AECATHYHOrO 3HaKa) /11 OnpefieeHus BlaxHocTH ( 9.3);

- u3 Jpyroii yacTH rotoBat Hasecky 100,00 r (pe3ynsTaT B3BEIUMBaHHs 3alHCHIBAIOT
[0 BTOPOTO JECSTHYHOTO 3HaKa) IS ONpefeNieHHs MacCOBOH KOHLEHTpauuy Kanblusg H
MarHHs ¥ IpoBOJAT BBINONHEHHE u3MepeHui o n.m.10.1-10.5.
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10.7 Ilpn ananuze o06pasuoB, HMEIOLIMX BIAXHOCTh MeHee 90%, u3MepeHHUs
MPOBOJAT ClIeAYIOLIUM 06pa3oM:

- HccaenyeMylo npoly TiiaTensHo (B TeueHue 5 - 7 MEHYT) NIEPEMELLNBAIOT;

- npo0y Jendr Ha 2 4acTH;

- u3 ofHo#M wactu npobel rorosar Hasecky 100,00 r (pesysasraT B3BElIMBAaHUA
3aMKCHIBAIOT IO BTOPOT'O AECATUYHOrO 3HaKa) AN onpeneieHus BiaaxHocTH ( 9.3);

- M3 BTOpOi#l wacTH Npobbl oTOuparoT HaBecky 100 r (pesynbTar B3BEIIHMBAaHHS
PEruCTPUPYIOT O LIENIOro YUCIa) U FOTOBAT BOAHYIO BEITSDKKY IJIS OIIpeJie/IeHHsS MacCOBOH
KOHLIGHTpaLH KaNblUs U Maryus.

BoIHY!0 BEITSKKY FOTOBST ClIELYIOIIHM 00pa3oM:

- 1OCJIe ONpe/ieNIeHHs! BIaXHOCTH UcClieAyeMoro o6pasia ao6asisioT 8 npoby Takoe
KOJIMMECTBO JHCTHIUIMPOBAaHHON BOABI, 4TOOB! BIAXHOCTh 00paslia cocTaBisjla He MeHee
90 % u Macca noydennol npoGs! 6511a He MeHee 200 r (B3BelIEHHON ¢ TOYHOCTBIO 1 T Ha
TEXHUYECKHX Becax).

- o06weM npubapnsgemoit Boasl, Vi, cM?, 106aBEHHbI IS NOBEAEHHS BIAXKHOCTH

npo6si 10 > 90 %, TOYHO U3MEPSAIOT U 3aMHCHIBAIOT.

CKISHKY 3aKpbIBalOT NpobKoit U B3OANTHIBAIOT B TeYeHHE 6 yacoB. Jlanee NpoBOAAT
M3MepEeHNe MacCOBOM KOHIEHTpalMy Kanblus U Maruug mo 10.1. - 10.5.
ITpu BHINONHEHNH aHANKM3a HCIIONB3YIOT 2 NapauiebHbie POOEI.

11 OBPABOTKA PE3YJIbTATOB U3MEPEHM
11.1 MaccoByo konueHtpaumio KAJIBLUS, (Mr/aM®), paccuuThIBAalOT IO

bopmyne

o Wi=Vig) 2004- N - K 1000

Cah - Vnp (3)

11.2 Maccosyio kouuentpauuio MATHUS, (Mr/am®), pacCUHTHIBAIOT 1O GopMyJie

(V2 =Vipg) 12,16 N - K 11000

C MgZ+ = Vnp ( 4)

rae Vi - 06beM pacTBopa TpHIOHa b, H3pacxoZ0BaHHOIO Ha THTPOBAHHE KaNbLHUS B HCCTIeAyeMOH

npoGe, cm?;

V2 - o6beM pacTBOpa TpHiIOHa b, U3pacx0Z0BaHHOIO Ha TUTPOBAHHME MarHHA B MCClefyeMol
npo6e, cm®;

Vxca - 00beM pacTBOpa TpuioHa B, m3pacxomoBaHHoro wa THTpoBaHue "X0NOCTOH" NpoOsl
KanbLus, cM>;

VxMmg - 00b€M pacTBOpa TpHJIOHa B, H3pacXolOBaHHOrO Ha THTPOBaHHE "XONOCTOH"
Maruus, cM>;

Vp. - 00beM aHaIM3UpyeMoii 1po6el, cM>;

N - HOpM&JIBHOCTD pacTBOpa TpuiaoHa B, Monb/nm? 3xBuBaneHTa;

npoOb1

15



Hsnanue 2017r. IIHA @ 16.2.2:2.3:3.34 -02

K - nonpaBouHsiit k03()GULHEHT W11 NPUBEACHHS KOHLEHTpaUHu TPHIOHa b K TouHo 0,1
(0,05, 0,01) MonB/a™?, yeTanosnennEit no 1.1, 9.1,15;

20,04 - MonspHas Macca 3KBHBAJIEHTA aTOMa KallbLIKA, I/MOJIb;

12,16 - MonspHas Macca S5KBUBANIEHTA aTOMa MarHus, I/MOINb.

3a pesysbTaT H3MEpeHUI IPUHUMAETCs cpelHee apu(METHYECKOEe pPe3yJIbTAaTOB
IBYX IapauiebHbIX H3MEPEHHUIH,

11.3 O61y10 5KecTKOCTb, X, (Mr-3kB/IM%), pacCUMTHIBAIOT IO popMyne

CCa2+ CMg »

X =_Ca M
20,04 ' 12,16 ©)

11.4 Maccosyio gomo KAJBIMS, C, (Man", MI/kr cyxoro Bemectsa)
pacCUMTHIBAIOT 1O (hopMyITe

(= Veg,) 20,04 N - K -1000-¥,
m -(1-W)-V; ©

Cca2+ =

11.5 Maccosyio momo MATHHS, C, (Mman!, mr/kr cyxoro BeuecTsa)
PacCUUTHIBAIOT 110 hopMyIe

= Vep,.)12.16- N - K -1000
Chpr = g o)
g m -(1-W)-V;

rae mi - (1-W) - Macca cyxoro BemecTBa B3ATOTO JUIS aHANIH3a C Y4ETOM BAaXKHOCTH 110 9.3.
V3 - 06eM po6e! (BOMHOM BBITAKKH) B3ATHIA UL aHATH3a, CM™;
V4 - 06BeM AUCTHIUTHPOBAHHOM BOABI HOOABNCHHBIHA UL ROBEACHHA BIAXHOCTH Npobbl 10 >
90 %, cM’.

11.6 3a pe3ynpTaT H3MepeHHiH PUHAMAIOT cpeaHee apH(METHIECKOE pe3ynbTaToB
JBYX NapanfeabHBIX ONpeAeIeH i, €CH BBIIONHACTCS YCIOBHE IPHEMIIEMOCTH

2.1X, - X,|-100

—————| L= X <r ®)
(X, +x,)

rae Cii, Ciz ~ pesy/IbTaThl ApaLIENbHbIX ONpPefeeHHH MAaCCOBOH KOHUEHTPAlMy i-r0 3/1eMeHTa,

mr/am® (M, Mr/kr);
Ii — 3HAYeHHe Npejena IOBTOPSEeMOCTH i-ro aneMeHTa (Tabmuna 1), %.

11.7 Ecnu ycnosue (8) He BBIMOJMHASTCS, NONYHAIOT €HIe ABa PE3YJIbTATa B MOJIHOM
COOTBETCTBUM C HaHHOM MeToAukod. 3a pe3ynbTaT W3MEpPEHHH NpPHHMMAIOT CpeaHee
aprudMeTHYeCcKOe 3HAYEHHME pE3YNIBTATOB 4YeThlpeX ONpeIeNeHMH, €CNIH BbINONHACTCH
ycJIoBHE
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4| Xy - X 0100

R, 9
K, + X, + X, + X)) < CRogs () ©)

rae Cimax, Cimin — MAKCHMaIbHOE H MUHHMAILHOE 3HAYEHHS MACCOBOM KOHUEHTPALUH i-
O 3/IEMEHTA U3 MOJYYEHHBIX YEThIPEX pe3ynbTaToB Napa/ebHbIX ONpeaeeHuH, mr/mm® (Man?, Mr/kr);
CRioss(n) — 3HAaueHMe KPUTHUECKOrQ AMANa3oHa U3 ypoBHA BeposATHoctH P=0,95 w n —

Pe3yNbTaTOB OIlpBIICJICHHﬁ.

CRyos = f(n)-0,
Ina n=4
CRyps =360, (10)
Ecnmn ycnosue (10) He BBINONHACTCHA, BBIACHAIOT IIPHUYHMHBI [PEBBIIIECHHA
KPHTHYECKOr0 JAMana3oHa, YCTPaHSAIOT HX M IOBTODSIIOT BLINOJIHEHHE H3MEpeHu# B
COOTBETCTBUH ¢ TpeboBaHusMu MBU.
11.8 PesynbraTt aHanu3a B JOKyMEHTAaX, NPEIyCMaTPHBAIOIIMX €r0 UCHONb30BaHHE,
NPEACTaBIAIOT B BUJE

X +0,01- §; - X, mpu P=0,95,

rae X - cpemHee apudMeTHYecKoe 3HAUEHHE DPE3YNbTaTOB N ONPEAEAEHHH i-TO 3leMeHTa,

TpU3HAHHBIX NpHeMIeMbIMH (LI 11.6 - 11.7), mr/am® (i, Mr/kr).
8i — rpaHHIEI OTHOCUTENLHOM MOrpelIHOCTH HaMepeHuit, % (Tabnuua 1).

Ecny nonyueHHsli pe3ynpTaT aHaM3a HUXKe HIDKHEH (BBIIIC BepXHei) rpaHHLBI
J1ana3oHa U3MepeHuUH, To MPOU3BOAAT CIAEAYIOIIYIO 3alIMCh B XXYypHae:

«MaccoBast KOHIEHTpalHs (MaccoBas jons) kanelua Memee 10,0 mr/am® (man’,
mr/kr) (6onee 100000 mr/ov® (e, MI/KD))»;

«MaccoBast KOHLEHTpauus (Maccosas Jons) maruus mesee 10,0 mr/mm® (muH?,
mr/kr) (6onee 100000 mr/mm® (Min™, Mr/kT))».

12 TPOBEPKA IIPUEMJIEMOCTH PE3VJBTATOB H3MEPEHUH,
HOJIYYEHHBIX B YCJIOBUSIX BOCITPOU3BOAUMOCTH

IMpoBepKy NpHEMIIEMOCTH PE3YJIbTaTOB U3MEPEHHIT B YCIOBUAX BOCIIPOM3BOJUMOCTH
MPOBOJAAT:

a) NIpH BOSHUKHOBEHHH CTIOPHBIX CUTYalHii MeXAy JBYMS J1abopaTopHsMu;

6) npu mHpoBepKE COBMECTHMOCTH pE3Y/IbTaTOB H3MEPEHHH, NONYy4YEHHBIX NpH
CIMYMTENIBHEIX HCIBITAHMAX (NPM  TPOBEACHHHM aKKpeJuTauud JabopaTopuii, mpH
OpPOBENEHHH  MNpoHeAyp  MOATBEPXIAEGHUM  KOMIIETEHTHOCTH  aKKpeAWTOBaHHBIX
nabopatopuit, npu apGUTPaXKHEIX H3MEPEHUAX ).

Jns mpoBemeHHs NpPOBEPKH NMPHUEMIEMOCTH De3y/ibTaTOB H3MEPEHHH B YCIOBUAX
BOCMPOU3BOJIMMOCTH KakIas 1abopaToOpys HCIONB3YeT Npo0bl, OCTaBIEHHbIE HA XpaHeHHe
(pe3epBHbIe IPOGEI).
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IpreMneMOCTE pe3ynbTaTOB M3MEpeHHH, MONYy4YeHHBIX B IBYX JaGoparopusx,
OLIEHUBAIOT CPaBHEHHMEM PAa3HOCTH 3THUX Pe3yJIbTaTOB C KpUTHUECKOH pa3HocTei0 CDy o5 110

dhopmyne
20X, -x_,|-100
%XP—)— S CDy g (1n
cp2

cpl

rae  XepiXep2 - CPEIHHE 3HA4YEHMS MAacCOBOH KOHLEHTPaUMH (MacCoBOR 10HM) KOMIIOHEHTA (HOHOB
KaJbLUHMS MM MarHus), NOJyYeHHBIE B NepBOH M BTOpoil naGopaTopHsax, Mr/am>
(!, Mr/kr);

CDo,s - 3HaYEHHE KPHTHYECKO# pa3HOCTH, PaCCUHTEIBAIOT 10 (hopmyJie
CDoss = 277 0,01 X, zJag— oi(1-2 -2 (12)
’ g 2ng 2ny
roe 2,77 - koabdHLUKERT KpHTHYecKoro muamasoHa (P=0,95, n=2) mus nByx onpeneneuui,
TONYYEHHBIX B yCIOBUsX Bocnpoussonumocti o F'OCT P ICO 5725-6;
Xepl2 - cpedHee apupMETHUECKOe 3HayeHHe MacCOBOH KOHUEHTpauuM (MaccoBoii monm)
KOMIIOHEHTA, TONYYeHHOe B NepBoff M BTOpOH naGoparopusx, Mr/am> (waw™,
Mr/ Kr);
Or - OKa3aTeb BOCIIPOU3BORUMOCTH, % (Tabnuua 1);
o, - [IoKa3aTesib MOBTOPAEeMOCTH, % (Tabnuua 1).

Ecmu KkpuTHdyeckas pa3sHOCTh He MpeBbILIeHa, TO MpHeMlieMbl oba pesynbTara
M3MEpeHUil, NpPOBOIMMBIX JBYMS JIabopaTOpHAMH, W B Ka4ecTBE OKOHYATEIBHOTO
pesyibTaTa HCIONB3YIOT HMX CpefiHee apuMeTHueckoe 3HaueHHe. Ecam kputuyeckas
Pa3HOCTh NPEBBILIEHa, TO BBINONHAIOT NponeaAypsl, usnoxexusie B OCT P MCO 5725-6-
2002 (5.3.3).

Ipu passornacusax pykosogctByiorcs 'OCT P UCO 5725-6-2002 (5.3.4).

13 KOHTPOJIb KAYECTBA PE3YJbTATOB W3MEPEHUWA IIPH
PEAJIN3AIINN METOJUKH B JIABOPATOPUN

KoHTpone XayecTBa pe3yJpTaToB H3MepeHHil B J1aGopaTOpHM NpH peanu3alvH
Meroauku ocywectsistor no FOCT P UCO 5725-6, ucnons3yst KOHTPONb CTaOUJIBHOCTH
CpelHeKBaJpaTHYeCKOro (CTaHIapTHOro) OTKIOHEHHs NPOMEXYTOYHOH NpEelU3HOHHOCTH
no 1.6.2.3 TOCT P YCO 5725-6 u nokasarensi npasiibHoctd mo n.6.2.4 T'OCT P HCO
5725-6. IlpoBepKy CTaOWJIBHOCTH OCYIHECTBISIIOT C IPUMEHEHHEM KOHTPOJBHEIX KapT
Ilyxapra.

[TepHoAUYHOCTE KOHTPOJIA CTaOWIBHOCTH pE3yJIbTAaTOB BBIIIOJHECHHS H3MEpEHHUH
pernamMeHTHPYIOT B PyxoBoscTBe no kauecTsy J1abopaTopuH.

PekoMeH/yeTcs YCTaHABIIMBAT KOHTPOJUPYEMBIN MEPHOJ] TaK, YTOOBI KOJIMYECTBO
pe3yNbTaTOB KOHTPOJBHBIX H3MepeHuit 6bu10 ot 20 10 30.

IpH HeymOBIETBOPUTENBHEIX PE3yIbTaTaX KOHTPOS, HAIPHMED, [IPH NpPEBBILIEHHH
npefena AeHCTBHA MM PEeryjsipHOM IpEeBEHIICHUH Npejena NpexynpesxIeHHs], BhIACHAIOT
NPUYHHBI 3THX OTKJIOHEHHUH, B TOM YHCJIE NPOBOAAT CMEHY PEaKTHUBOB, IPOBEPSIOT padoTy
ornepartopa.
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OB ATTECTAIIMH MBH

MeToAauKA BbINOJIHEHHUS nsmepeunﬁ coaepKaHHuA
KaJjibliHsl, MATHHA, o01eli KeCTKOCTH B TBEPABbIX H KHAKHX 0TX0AaX
NPOH3BOACTBA H llOTpeﬁJ'leHHﬂ, ocaaKax, uijlaMax, akTHBHOM HJie,
AOHHBIX OTJIQKEHHAX KOMIUVICEKCOHOMETPHYECKMM METOAOM

MeTtoayka BHINONHEHHS W3MEPEHUH cofilepXaHust Kalblys, MarHus, obiiei
ECTKOCTH B TBEPIBIX M XHAKUX OTXOJAaX MPOM3BOACTBA U NOTpebieHus, ocaj-
Kax, Iamax, aKTUBHOM WJ€E, JOHHEIX OTJIOXEHHMSX KOMILUIEKCOHOMETPHUECKNM
MetonoM, pazpabotanHas HT® "Xpomoc” u OAO "Kaycrux", arrecToBana B co-
otBercTBiM ¢ 'OCT P 8.563-96 u 'OCT P MCO 5725-2002 (Yactu 1-6).

ATTecTanys OCYLIECTBJEHA MO PE3YJIbTaTaM 3KCIEPUMEHTAIBHBIX MCCIEN0-
Baumit MBU.

B pe3ynpTaTte arrectauuu yCTaHOBJICHO, YTO MBHU COOTBETCTBYET NMPEAbIB-
JIAEMBIM K Hel MCTPOJOTHYICCKHM TpeGOBaHIdﬂM u o0janaeT OCHOBHBIMH METpoO-
JIOTNYECKUMH XapaKTEepUCTHKaMH, IIPUBEACHHBIMH Ha o60p0Te HaCTOALLEero CBU-
ACTENbCTBA,

[Mpy peanu3anuy MeTOJMKH B JNaGopaTopuy 0OecCNeYHBAIOT KOHTPONb CTa-
GHIBHOCTH PEe3YJbTATOB aHalu3a Ha OCHOBE KOHTpONA CTaGHIbHOCTH CpelHe-
KBaJpaTHYECKOTO OTKJIOHEHHS IMPOMEXYTOYHOH NPELMU3HOHHOCTH M MoKasarens
NPaBUIIBHOCTH.

Jlarta BEIZIauu 6 mas 2005 zo0a

3aMecTUTeNb AUPEKTOPA B. H. Slhumn
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PE3VJIbTATHI METPOJIOTMUECKOM ATTECTALIMU

INoxasarens
INokazarenn BOCIIPOH3-
INoka3zatenb
HOBTOpSE - BOAUMOCTH
Juanasox To4HOCTH moctH (0T- (oTHOCH-
(rpaHunp! Ipenen no-
H3MEpEeHHU HOCHTENLHOE TenpHOe
Haunmeno- COfiepXKaHUsA oTHOCH- cpeaHeKBaj- cpenHe- BTOpsEMOCTH,
BaHHE HOHA HOHA, TeNbHOM aTHYECKOE | KBajgpaTdye- r, %
3 MOTPEITHO- P P P=0,95,
Mr/amM ctH) OTKJIOHCHHE CKO€ OTKJIO- =2
(mr/xr) +5. % MOBTOpSie- HEHHe
5 70
0CTH BOCIIPOM3-
npuP=0,95 | MO°TH: POH3
or, % BOJMMOCTH),
OR, %
Ot 10 mo
Kansuuit 5 2 2,5 6
a 100000 Bx1.
Ot 10 mo
Maruuit 5 2 2,5 6
100000 Bxs.
Hayanenuk cextopa O. JL. Pyren6epr
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