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M E X T OGCUY A APCTUBEHH b W CTAHOAPT

HWKE/b. KOBA/BT
MeTozbl OnpefeneHns cypbMbl

Nickel. Cobalt.
Methods or determination of antimony

fata BBegeHus 2003—07—01

1 O6nacTb NpUMeHeHus

HacToswuii cTaHgapT ycTaHaBMBaeT CnekTPOOroMeTpuyecknii 1 aTOMHO-abCcopOLMOHHBINA MEeTO-
Jbl onpejaeneHus cypbMbl Npy MaccoBoi gone ot 0.0001 % go 0,0020 % B nepBnYHOM HUKene no FOCT 849.
Hvkenesom nopowke no FOCT 9722 n ko6anbte no FOCT 123,

2 HopmaTuBHbIE CCbINKK

B HacToALleM cTaHAapTe UCMO/b30BaHbI CChINIKM Ha CrefytoLue cTaH4apThbl:
123—98 KobanbT. TeXHUYecKme ycnosms
849—97 HwKenb NepBUYHBbIA. TeXHUYECKUE YCNOBNUS

rocT
rocr
rocT
rocT
roCcT
rocT
rocT
rocT
rocT
rocT
rocT
rocT
rocT
rocT

1089—82
3118—77
4197—74
4204—T77
4461—77
5789—78
6691—77
9722—97

Cypbma. TexHu4eckue ycrosus

Kucnota consHas. TexHWYeckue ycnosus
Hatpuii a3oTUCTOKMCABINA. TeXHUYeCKNe YCnoBus
Kucnota cepHas. TexHU4Yeckume ycnosus
Kucnota a3oTHas. TexHU4Yeckue ycnosms
Tonyon. TexHuyeckKune ycnosus

Kapbamug. TexHn4yeckue ycnosus

MopoLWOoK HUKeneBblA. TEXHUYECKNE YCNOBUA

10157—79 APproH ra3oo6pasHblii U XUAKWA. TeXHNYEeCKMe YCnoBums
11125—84 KwucnoTa a3oTHasi 0C060I YMCTOThbI. TEXHUYECKME YCOBUS
13047.1—2002 Hukenb. KobanbT. O6wme TpeboBaHMS K METOAaM aHanun3a
14261—77 KucnoTa consiHas 0co60li YMCTOTbl. TeXHUYEeCKne ycnoBus

3 O6uwme TpeboBaHMA K TpeboBaHMA 6e30NacHOCTU

O6wue TpeboBaHMA K MeTOLAM aHanm3a 1 TpeboBaHus 6e30NacHOCTY NpY BbINOMHEHUW paboT —no
FOCT 13047.1.

4 CnekTpohoTOMETPUYECKNIA METOS,

4.1 MeTog aHanusa

MeTo/ 0CHOBaH Ha U3MepeHMM CBETOMOT/IOLLEHMS NP A/IMHE BO/HLI 610 UM pacTBopa KOMa3eKCHOro
COEAVHEHUS CYPbMbI C KPUCTIIMUECKUM (DMONETOBLIM MOC/NE MpefBapUTeNbHOr0 3KCTPAKLMOHHOIO 13-
BNIEYEHUS TO/YONIOM.

M3pnaHne oguumansHoe
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4.2 CpeficTBa MU3MePeHWiA, BCrioMorare/ibHble YCTPOICTBA, MaTepuasbl, PeakTvBbl, PacTBOPbI

CneKTpothoTOMETP UK (hOTO3NEKTPOKONOPMMETP, 0becneunBatoLLe NPoBeaeH e N3MePEHUIA B 06-
nactn AnviH BosiH 580—620 HMm.

Kucnota asotHas no [OCT 4461. npu Heo6XOLMMOCTM OYULLEHHAs MEeperoHKol, wnm no
FOCT 11125, pasbaBneHHas 1:1, 1:19.

Kucnota congHas no FOCT 3118, npu Heobxogmmoct no MOCT 14261, pasbasneHHas 3:1, L1

Kncnota cepHas no MOCT 4204, pasbaBneHHas 1.1

Hatpuii a3oTHcTokMCAbIA no TOCT 4197, pacTBOp MaccoBoi KoHueHTpauun 0,1 r/cml.

OnoBo Aasyxnopuctoe no |1|, pacTBop MaccoBoi KoHuUeHTpauuu 0,1 r/cmM1 B CONSIHOM KUCNOTe,
pas6asnieHHon 3:1.

Kpuctannunyecknii hmoneToBbIi Mo |2|, pacTBOP MaccoBOi KoHLUeHTpauumm 0.002 r/cm'.

Kapbamug no MOCT 6691, pacTBop MaccoBoi KoHueHTpauun 0,5 ricm3.

Tonyon no MOCT 5789. npn Heo6XOAMMOCTN OUULLEHHDbIV MeperoHKO.

Cypbma no TOCT 1089.

PacTvopbl CypbMbl U3BECTHOW KOHLIEHTpaLUK.

PacTBOp A MaccoBOli KOHLEeHTpauum cypbmbl 0,0001 r/cm': B cTakaH BMeCTUMOCTbO 600 cM' nome-
AT HaBecKy cypbMbl Maccoi 0,1000 r, npefBapuUTeNnbHO M3MENbYEHHON B MOPOLUIOK, NpuanBaroT 15—
20 cM' CepHOI KWCMOTbI, PacTBOPSAIOT MPW HarpeBaHUW; pacTBOp OXNaxialT, npuameaioT 200—250 cm'
BOAbl, BHOBb OXNaXJatoT, npunnsatoT 150 cM' CONAHOM KMCNoThl, pasdasneHHoi 1:1. oxnaxpjatoT, nepe-
BOAAT B MEPHYH K0/by BMecTMMOCTb0 1000 CM' 1 AONMBAOT 4O METKU BOZOIA.

PacTBop B MaccoBoii KoHUeHTpaummu cypbMbl 0,00001 r/cm': B MepHYIO k0n6y BMeCTUMOCTbIO VHOCM!'
oTbupatoT 10cm' pactBopa A v AONMBAIOT 40 METKM PacTBOPOM COJSIHOM KUCNOTbI, pasbaBfieHHon 1:1.

PactBop B MaccoBoil koHuUeHTpauuu cypbMbl 0,000001 r/cm': B MepHYyt Konby BMECTUMOCTbHO
HOcM' oT6upatoT 10 cm' pacTBopa B 1 [onMBalOT 0 METKM PacTBOPOM COMAAHOW KUCNOTbI, pa3basnieH-
Hol 1.1

4.3 TloAroToBKa K aHanu3y

[ng nocTpoeHns rpasyvMpoBOYHOro rpaduka B cTakaHbl BMECTMMOCTbIO HOunm 150 cm' oTbupatoT
1.0; 3,0: 5,0: 7,0: 10.0: 20,0 cm! pacTBOpa B. npuinBatoT CONsHYO KUCNOTY, pasbasneHHyto 1:1. oo o6bema
25 cM', K pacTBopy nNpubasnsloT 2—3 Kanay pacTBopa [BYX/0PUCTOr0 0/10Ba U NOCTYNAlT, KakK yKa3aHo
B4.4.2.

Macca cypbMbl B pacTBOpax A/ii MOCTPOEHWUs rpafyvMpoBOYHOIO rpaduka coctasnseTt 0,000001;
0,000003; 0,000005; 0,000007; 0.000010; 0,000020 r.

Mo 3HayeHMAM CBETOMOr/OLWEeHHA PAcTBOPOB M COOTBETCTBYIOLMM WM MaccaM CypbMbl CTPOAT
rpagyvpoBOYHbIA rpatink ¢ Y4eTOM 3HauYeHWs CBETOMOI/IOWEHHS pacTBopa, NOAroTOB/IEHHOrO 6e3 BBefe-
HWS pacTBopa CypbMbl.

4.4 TlposefeHue aHannsa

44.1 B ctakaH uam Konby BMecTUMOCTbiO 250 cM' nomeLlaroT HaBecKy npobbl maccoir 1,000 T,
npunvBatoT 15—20 cM' a30THOIM KMCNOTbI, pa3baBneHHoN 1:1, pacTBOPSIOT NPU HarpeBaHuK, BoINapMBaloT
[0 obbema 5—10 cm', oxnaxgaloT u npunvnatoT 10 cM' CepHOW KucnoTbl, pasbasneHHoin 1:1. PactBop
BbINapvBalT A0 MpPeKpalleHns BbifeneHWs NapoB CEPHON KWCMOTbl, OXMaxAaloT, npuavsatoT 25 cm'
CONAHON KWUCNOTbI, pasbaBneHHol 1:1, pacTBOPSOT COMM NPW HArpeBaHWM W OXNaXAaloT pacTBop.

4.4.2 K pactnopy npv6asnsioT 2—3 Kanau pacTBopa [BYX/I0PMUCTOr0 Of10Ba, BbILEPXKMBAKOT 1 MUWH,
NpUAnBAKOT 2 CM' pacTBOpa a30THOKMCNOr0 HaTpUA, BblAEPXKMBAKOT 5 MUH, NPUANBAIOT 25 CM' BOAbI. 2 CM'
pacTBopa kap6amuga, nepemeLlVBatoT PacTBop A0 NpeKpalleHns BblgeneHns ny3blpbKOB rasa v nepesogat
pacTBop B JeNNTE/bHYH BOPOHKY BMecTMMOCTbIO 250 cm. [JonueatoTt Bogy o 130cm', npunmsaot 1.0 cm'
pacTBopa KpucTanamyeckoro ¢gmonetosoro. 10cm' Tonyona v BCTPAXuBakT BOPOHKY 30 ¢. BoaHyto hasy
NepeHoCAT B APYryHo AeNNTENbHYH0 BOPOHKY BMECTUMOCTbLIO 250 CM', a opraHuyeckyto hasy nepesojsT B
MEpHYI0 Konby BMECTUMOCTbIO 25 cM’. TOBTOPSIOT IKCTPaKLMIO C HOBOW MopLMeld ToNyona, BOAHYHO (hasy
0TOpacbIBatOT, a OPraHMYecKyto NepeBoAsAT B Ty XKe MEpPHYIo Konby.

V3mepsatoT cBeTonornoLweHne pacteopa yepe3 10—15 MUH Ha CMEKTPOGOTOMETPE NpY A/IMHE MOJHBI
610 HM MM Ha OrosneKTPoKoNOpUMETPe B AnanasoHe AnnH BofH 580—620 HM, UCMONb3ys B KayecTse
pacTsopa CpaBHeHMWA TOMyol.

Maccy cypbMbl B pacTBope Npobbl HAXOAAT N0 rPagyupoBOYHOMY FpadnKy.

4.5 O6paboTka pe3y/nbTaTOB aHaM3a

MaccoByto 400 CypbMbl B po6e X, BbIUMCAAKOT MO hopmyne
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X = (/‘I/,/;j‘l/.) 100. 1)

rae A# —wmacca CypbMbl B pacTBope npooebl, T;
Al. —macca cypbMbl B pacTBOpe KOHTPO/IbHOrO OnbITa, T;
M —macca HaBecKn npobbl, T.
4.6 KOHTpONb TOYUHOCTU aHanm3a
KOHTpO/Ib METPONOrNYECKNX XapaKTEPUCTUK pesy/nbTaToB aHanusa nposogdr no MOCT 13047.1.
HopmatvBbl KOHTPOAS U NOTPeLLHOCTb METOAA aHansa npueedeHsl B Tabnuue 1

Ta6nnuya 1—HopmaTusbl KOHTPOAA U MOFPeLWHOCTb MeTOAa aHannsa
B npoueHTax

fAonyckaemble fAonyckaemble
MaccoBas fgons pacxox/jeHun pesynbTaToB pacxoX/ieHNs pesynbTaToB Honyckaembie MorpewHocTb
CypbMbl nnyx napannenbHblX Tpex napannefbHbIX pacxoxaeHnn AByxX MeToAa aHanmsa ,U.
onpejeneHunin d- onpeaeneHnii d* pesyneTaTos ananusa
0.00010 0.00005 0,00006 0,00010 0.00007
0.00020 0.00008 0.00010 0.00016 0.00011
0.00030 0,00010 0.00012 0.00020 0.00014
0.00050 0,00015 0.00018 0.00030 0.00021
0.00100 0,00020 0.00024 0.00040 0.00028
0,0020 0.0003 0.0004 0.0006 0,0004

5 ATOMHO0-abCOpPOLMOHHBIA MeToq,

5.1 MeTtop aHanm3a

MeTog OCHOBaH Ha M3MEPEHWM MOT/OWeHNA Npy ANNHE BONHbLI 217.7 HM PE30HAHCHOT0 U3NyYeHus
aTomMamu CypbMbl, 06pasyoWMMUCs B pesynbTaTe aTOMM3aLMm pactsopa npoooi.

5.2 CpepcTsa vM3MepeHuii, BCMIOMOraTeNibHble YCTPONCTBA, MaTepuaribl, peakTuBbl, PacTBOpbI

ATOMHO0-a6CcOop6LMOHHbIN CNeKTPOGoTOMETp, 06ecnevnBatoLLIil NPOBEAEHNE N3MEPEHNIA C AEKTPO-
TEPMUYECKOW aToOMM3aLMeil, KOPPEKLUIO HECeNeKTUBHOIO MOT/OWEHNS Y aBTOMATU3MPOBAaHHYIO nojady
pacTBopa B aTOMM3aTOop.

JNlamna ¢ nonbIM KaTogoM Ans BO30YXAEHWA CNEKTPanbHOM IMHAW CYpbMbl.

AproH rasoo6pasHbiin no MOCT 10157.

®dunbTpbl 06€330/1EHHbIE MO |3| UK ApYrve CpefHen NNOTHOCTY.

Kncnota asotHas no T[OCT 4461. npu HeOOXOAMMOCTM OUMLLEHHas MeperoHKol, wim o
FOCT 11125, pasbasneHHas 1:1, 1:9, 1:19.

Kucnota cepHast no FOCT 4204, pa3basneHHaa 11

Mopowok Hukenesblii o FOCT 9722 HAH CTaHAAPTHBbIV 06paseL, cocTaBa HUKeNs C YyCTaHOBNEHHOM
MaccoBoWA fjoneil cypbMbl He 6onee 0.0001 %.

Ko6anbT no MOCT 123 unm cTaHAapTHbLIA 06pasel, cocTaBa KobanbTa C YCTAHOB/IEHHON MaccOBOIA
Jonei cypbMbl He 6onee 0,0001 %.

Cypbma no TOCT 1089.

PacTBOpbI CypbMbl M3BECTHOM KOHLIEHTPALMW.

PacTBop A maccoBoi KoHueHTpaummu cypbMbl 0.0001 r/cM3 roToBsT, Kak ykasaHo B 4.2.

PacTBop B MaccoBoii KOHUEeHTpaummu cypbMbl 0.00001 r/cm ': B MepHYto konby BMecTMOCTbio 100 cMm'
otoupatoT 10 cm5 pacTBopa A 1 JONMBAKOT A0 METKM a30THOW KMCIOTON, pasbaBneHHoi 1:19.

PactBop B maccoBoil KoHuUeHTpauun cypbMbl 0.000001 r/cm3. B MepHyHO KOnGy BMECTUMOCTbHO
100 cm' oT6mpatoT 10 cm' pacTBopa B 1 fonMBatoT O METKU a30THOM KMCNOTO, pasbaBneHHon 1:19.

5.3 lMoaroToBKa K aHanu3y

531 [na rpagyvpoBoYHOro rpagwka 1 npu onpefeneHuy MaccoBbIX [ONeli CypbMbl He 6onee
0,0010 % B cTakaHbl MM Konbbl BMeCTUMOCTbIO 250 cm3 nomellatoT HaBecku Maccoii 1,000 r npo6
HWKeNeBOro NopoLlka uanm KobanbTa WK CTaHAAPTHOro obpasHa cocTaBa HUKeNs unu KobabTa € ycTa-
HOBNEHHOW MacCOBOI fonel CypbMbl. YMCNO HABECOK AO/MKHO COOTBETCTBOBATb UMCY TOUEK rpagympo-
BOYHOro [pathmka, BK/IH4YasA KOHTpPa3bHbI ONbIT. HaBeckn pacTBOpSHOT mpu HarpeBaHun B 15—20 cm3
a30THOM KMCNoTbl, pasbaBneHHoW L1, KMNATAT 2—3 MWH. [Mpu MCMONb30BaHUM HWKENEBOro MOPOLLKA

3
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pacTBopbl hMAbTPYHOT Yepe3 hnunbTpbl (KpacHas unmn 6enas neHTa), NpeaBapuTesibHO NPOMbITble 2—3 pasa
a30THOW KUCMOTOMN, pa3baBneHHol 1:9; puabTpbl NPOMbIBAOT 2—3 pasa ropsyeil BoLONA. PacTBOpbI Bbina-
puBatoT g0 o6vema 5—7 cmM3 npunusatoT 40—50 cM3BOAbI, HArpeBaroT 40 KUNEHWUSA, OXNAXAAIOT, NMepeBoAT
B MepHble K0bbl BMecTMMOCTbi0 100 cM3

B kon6bl oTéupatot 1,0; 2,0; 4,0; 6,0; 8.0; 10.0 cM3 pacTsopa B. B Konby ¢ pacTBOPOM KOHTPONLHOIO
OnbITa PacTrnop CypbMbl He BBOAAT, ONNBAIOT 10 METKM BOAON M M3MepSAIOT abcopbLmio, Kak yKa3aHo B 5.4.

Macca cypbMbl B pacTBopax s rpagyuposku coctasnseT 0,000001; 0.000002; 0,000004; 0,000006;
0,000008; 0,000010 r.

5.3.2 [as rpaflyvpoBoYHOro rpatmka 2 npy onpefeneHnn MaccoBbIX 4oseii cypbMbl cBbille 0,0010 %
B MepHble KO6bl BMeCTUMOCTbIO 100 cm30T6MpatoT no 20 cM3 pacTBOpa KOHTPOJIbHOIO OMbITa, NMOArOTOB-
NEeHHOro. Kak ykasaHo B 5.3.1, Beogat 1,0; 2.0; 4,0; 6,0; 8,0; 10.0 cm3 pactBopa B, B ogHy 13 konb ¢
pacTBOPOM KOHTPO/IbHOFO OMbITa PacTBOP CypbMbl He BBOAAT, AONMBAIOT A0 METKM a30THOW KMCNOTOW,
pas6asneHHoli 1:19, n n3mepsaoT abcopbuuio, Kak ykasaHo B 5.4.

Macca cypbMbl B pacTBopax Ana rpafyvMpoBkM ykasaHa B 5.3.1.

5.4 TlposefeHne aHanm3sa

B cTakaH unm Konby BMecTUMOCTbHO 250 cM3MOoMeLLaoT HaBecKy npobbl Maccoir 1.000 r, npuau-
BatoT 15—20 cM' a30THOW KMCNOThl, pa3baBneHHON 1:1, pacTBOPSAIOT MpW HarpeBaHWu, BbINApUBalOT A0
o6bema 5—7 cM3, oxnaxAaloT, NePeBoasAT B MEPHYHO KO6Y BMeCTUMOCTbIO 100 cM3 f0/IMBAKOT 40 METKM
BOLOA.

Mpw maccoBoii gone cypbMbl cBbiwe 0.0010 % B mMepHyt0 Konby BMecTMMOCTbIO 100 cm3 0T6MpatoT
IMKBOTHYO YaCTb 06beMom 20 cM3, fJONMBAOT A0 METKM a30THOM KWUCNOTOM, pa3baBneHHoW 1:19.

M3mepsatoT abcopbuuio pacTsopa Npobbl U pacTBOPOB A1 TPasyypoBKU NpY ANVHE BOMHbI 217,6 MM,
LUMPVHe LWenn He 6onee 0.3 HM C KOPPeKLUMei HeCeneKTUBMOro NOT/IOLEHNA B TOKE aproHa He MeHee [ByX
pas. nocnegosaTesbHO BBOAA UX B aTOMMU3aTOP. B 3aBMCMMOCTM OT TuUna CnekTpothoToMeTpa NoLouparoT
ONTUMaNbHbIA 00beM pacTBOpa, BBOAUMbIA B atoMmu3atop, oT 0,010 fo 0.050 cmM3unmn onTuManbHOe Bpems
a3p030/1bHOr0 pacnblfeHns pacTeopa oT 5 go 50 c. lMpombiBalOT cuCTeMy BOAONW, MPOBEPSAIOT HY/EBYHO
TOYKY ¥ CTabWNbHOCTb rpagyMpoBOYHOIO rpagmka. s nNpoBepKn HYNeBON TOYKW WCMOMb3YHOT PacTBop
COOTBETCTBYHOLLENO KOHTPO/ILHOIO OMbITa, MOArOTOB/IEHHbIN, Kak yKasaHo B 5.3.

Mon6op onTUManbHbIX TEMMEPATYPHBIX PEXUMOB A5 aToMU3aTopa NPOBOAAT UHAMBMAYaIBLHO LA
NPUMEHAEMOr0 CNeKTPooTOMETpa NO pacTBopaMm Af1f rpajyvpoBKu. PekoMeHAyemble YCoBus paboTsl
aToMm3aTopa ykasaHbl B Tabnumue 2.

Tabn nuya 2—Ycnosus paboTbl atommsatopa

Hanmcno&aHke ctaguu Temnepatypa. "C Bpewms, ¢
Cyuika 150-160 2-20
OporneHve 600-900 10-20
ATOMM3aLMA 2000-2100 4-5

Mo 3HayeHMsM abcopOLUMU PacTBOPOB AN FPaAyVMpPOBKM U COOTBETCTBYIOLLMM MM MaccaM CypbMbl
CTPOAT rpajyvnpoBOYHbIE FPaduKK.

Mo 3HayeHUto abcopbLMmM pacTBopa NPoOblI HAXOAAT Maccy CypbMbl MO COOTBETCTBYIOLLEMY rpagyu-
POBOYHOMY TpagviKy.

5.5 O6paboTka pe3ynbTaToB aHa/IM3a

MaccoByto font0 cypbMbl B Npo6e JT, %, BbIYMCASIOT MO (hopmye

v
X= ~rr K 100. 2
iy

rge Mx —macca CypbMbl B pacTBope npobebl, T;
J/ —macca HaBecku npobbl, T;
K —ko3thduumeHT pa3basneHns pactsopa npobbi.
5.6 KOHTpO/b TOYHOCTM aHannsa
KOHTpO/b METPO/IOrMyecKnX XapakTepuUCcTUK pe3ynbTaTtoB aHanmsa nposogat no MNOCT 13047.1.
HopmatvBbl KOHTPONA M NOTPELLHOCTb MeTOAA aHann3a npvsedeHbl B Tabnuue 3.



Tabnunya3— HopmaTuBbl KOHTPOAA M MOrPeLIHOCTb MeTO4a aHannsa

[onyckaemble [Jonyckaemble
MaccoHH fons PacXOX(EHNS PesyrbTaToB  PaCcXOXKAEHUS pesyNbTatoB
cypbMu IBYX MapasieNbHbIX TPpeX NapaneNibHbIX
onpeseneHuii d> onpeseneHuii
0.00010 0.00003 0.00004
0.00020 0,00004 0.00005
0.00030 0.00005 0.00006
0.00050 0.0000? 0.00008
0.00100 0.00012 0.00014
0.00200 0.00020 0.00024
MPUNOXEHNVE A
(cnpaBo4Hoe)
Bubnnorpadus

FOCT 13047.12-2002

Jonyckaemble
pacxoxaeHus [syX
poynbratou aHanmsa D

0.00006
0,00008
0,00010
0,00014
0,00024
0.00040

|1] TY 6-09-5393-88 Onoso (Il) xnopug 2-sogHoe (010BO ABYXI0PUCTOC)

12| TY 6-09-5924-89 Kpuctannuueckuii (|)uoncrosbiii

3] TY 6-09-1678—95* DUNLTPbI 06e340MEHHbIE (KpacHas, 6enasi, CUHSSA NEHTbI)

* [leiicTBYeT Ha TeppuTopumn Poccuiickoii ®epepalnu.

B npoueHTax

[MorpetuHoCTL
MeToza aHanmsa J1
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FOCT 13047.12-2002

YK 669.24/.25:543.06:006.354 MKC 77.120.40 B59 OKCTY 1732

KntoueBble CNOBa: HUKENb, KOGA/ILT, CypbMa, XMMUYECKUIA aHan3, MaccoBas A0Ns, CPEACTBA U3MEPEHMNiA,
peakTuB, Npo6a, rpagyvpoBOYUHBINA rpatvK, pesynbTaT aHann3a, NorpeLlHoCcTb, HOPMATMBbI KOHTPOAS

PenakTtop /1.1, Haxumosa
TexHunuyeckunin pegaktop J1.A. Iycesa
KoppekTtop I.J1. lynmesa
Kom nbio TepHnx BepcTka W.A. HanelikuHou

MoanucaHo B neyaTb 13.03.2006. ®opmat 60 x X4U*- Bymara ohceTHas. FapHuTypa Talmc.
MeuaTb ohceTHan. Yc.1. ney.n. 0.93. Yu.-uga.a. 0.65. Tupax 29 >kT. 3ak. 91. C 2S83

®ryn «Crangaptundopm®. 123995 MockBa. [[paHaTHbIM Mep.. 4.
WWW.gOSlinfO.ru inloSt’goslinfo.ru
HabpaHo n oTneyataHo no ®ryrn «CraHgapTundopbi»
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