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Mpeaucnosue

1 PASPABOTAH MexXrocyaapCTBeHHbIMW TEXHUYECKUMW KOMUTETaMK NO cTaHfaptusaumm MTK
501 «Hwukenb» n MTK 502 «Kobanbt», AO «HCTUTYT MNpoHMKeNnb»

BHECEM [occtaHgapTom Poccum

2 MPUHAT MexrocyfapcTBeHHbIM COBETOM MO CTaHAApTM3aLMK, METPOIOTMN U CepTUdMKaLmm (npo-
Tokon Ne 21 ot 30 mas 2002 r.)

3a NpuHATUE NPOros0CoBaIN:
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Pecny6nvika ApmeHus ApwmrocctaHgapT
Pecny6nvka benapycb occTangapT Pecny6nuku benapycb
1pysus pyseTangapt
Kbipreisckas Pecnybnuka KbiproisctaHgapT
Pecny6nvka Mongosa MongosacraHgapT
Poccuiickas ®epepayus "occ TaHaapT Poccuun
Pecny6nuka TamKnkncTaH TampKHKCnaHaapT
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M EXTOCYA4APCTUBETUHHUbB R CTAHOAPT

HUKE/Ib. KOBA/bT
MeTofbl OnpeseneH M KagMus

Nickel. Cobalt.
Methods for determination of cadmium

[arta BBefeHnsa 2002—07—01

106nacTb NPUMEHEHNM

HacToAwwmin cTaHaapT ycTaHaBNMBaeT aTOMHO-abCOPOLMOHHbIE METOAbl OMpefeNieHns Kagmus npu
maccoBoii gone ot 0.00001 % ao 0.0030 % B nepBuyHOM Hukene no FTOCT 849. HMKeNeBOM MOPOLLKe MO
FOCT 9722 n kobansbte no MOCT 123.

2 HopMaTuBHbIe CChIKM

B HacTofiLLeM CTaHAAPT MUCMO0/b30BaHbl CCbIKU Ha CNefytollime CTaHaapThl:
FOCT 123—98 KobanbT. TexHnYeCKme ycnoBus

FOCT 849—97 Hukenb NepBUYHbIA. TeXHUYECKME YCOBUS

FOCT 1467—93 Kagmuid. TexXHUYECKME YCOoBYS

FOCT 4461—77 Kucnota a3oTHas. TexXHUYeCKne ycnosus

FOCT 5457—75 AueTunieH pacTBOPEHHbIN 1 ra3006pasHblii TEXHUYECKUIA. TeXHUYECKME YCNOBMS
FOCT 9722—97 TNopoLLOK HMKeneBbli. TeXHUYECKME YCNOBUS

FOCT 10157—79 AproH ra3oobpasHblii U XXUAKUIA. TeXHNYECKMe yCnoBus

FOCT 11125—84 Kucnota a30THast 0c060i YnCTOTbl. TeXHUYECKMe YCoBmS
FOCT 13047.1—2002 Huikenb. KobanbT. ObLlme TpeboBaHNA K MeTOLaM aHa/m3a
FOCT 22860—93 Kagmuii BbICOKOI YMCTOTbI. TeXHUYECKME YCOoBUS

3 O6wme TpeboBaHUM M TPpebOBaHUS 6e30MacHOCTM

O6uime TpeboBaHMSI K METOAaM aHa/m3a 1 3peboBaHHS 6€30MacHOCTM MPX BbINOMHEHUU PaboT —no
FOCT 13047.1.

4 ATOMHO-a6COPOLMOHHBIN METO, C 3NEKTPOTEPMUYECKOM aToMM3aLmnei

4.1 MeTog aHanusa

MeTog, OCHOBaH Ha W3MepeHUW MOrNOLLEHNS MK AAVHE BOAHbI 228.8 HM PE30HAHCHOTO W3MyYeHUs
aTomMamy Kagmus, 06pasytoLMmnca B pe3y/bTaTe 31eKTPOTEPMUYECKO aTOMU3anHK pacTBopa Npoobl.

4.2 CpepacTBa M3MepeHuiA, BCNOMOraTte/ibHble YCTPOMCTBA, MaTtepuanbl, peakTuBbl. paciBopbl

ATOMHO-a6COPOLMOHHbIA CNeKTPohoTOMETP, 06ecneynBatoLLnii NPOBELEHNE U3MEPEHUI C 3NEKTPO-
TEPMMYECKO aToMM3auyeli. KOPPeKLMI0 HecenekTMBHOrO MOrMOLWEHNS U aBTOMATU3VMPOBaHHYIO nofady
pacTBopa B aToMU3aTop.

Jlamna c nonbIM KaTof0M A/151 BO3BYXXAEHWSA CNEKTPaNbHOW TMHUN Kagmus.

AproH rasoobpasHoliii no FOCT 10157.

®unbTpbl 06€330/1eHHbIE NO 11] Mnm gpyrue cpefHein NAOTHOCTY.

W3gaHue ouymansHoe
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Kucnota a3otHas mo FOCT 4461, npyv HeobXOAMMOCTM OYULLEHHas MeperoHkon, wan no FOCT
11125, pasbasneHHas 1:1,1:9 n 1:19.

Mopowok Hukenesblid no FTOCT 9722 wnu cTaHAapTHbIVA 06paseL, cocTaBa HUKENS C YCTaHOB/IEHHON
MaccoBoM foneii kagmus He 6onee 0.00001 %.

KobansT no MOCT 123 nan cTaHAapTHbI 06paseL, cocTaBa KobaibTa C YCTaHOB/IEHHON MacCoBOW f0-
nen kagmus He 6onee 0,00001 %.

Kagmuii no TOCT 1467 unn no FOCT 22860.

PacTBOpbl KagMuUs U3BECTHOMN KOHLIEHTpaLMK.

PacTBOop A MaccoBOI KOHUeHTpauumn kagmus 0.0001 r/cm': B cTakaH BMeCTMMOCTbIO 250 cM1 nome-
LUatOT HaBeCcKy KagMmmua maccoit 0,1000 r. pacTBOPSHOT Npu HarpeBaHUM B 15—20 CM’ a30THOW KMCNOTbI, pas-
6aBneHHon 1:1, kMNATAT pacTBop 3—5 MWH, OXNaXAarT, NepeBOAAT B MEepHYK Konby BMeCTUMOCTbIO
1000 cm5 npuamBatoT 50 cM* a30THOI KMCNOTbI, pa3baBneHHoN 1:1. n 4onmBatoT 40 METKW BOLOA.

PactBop b maccoBoit koHUeHTpaummn Kagmma 0.00001 r/cm': B MepHyto Konby BmecTuMoCTbio 100 cm5
oToupatoT 10 cm pacTBopa J1 1 [oNMBalOT O METKM a30THOM KMCNOTON, pasbasneHHoi 1:19.

PactBop B maccoBoii koHUeHTpauuu kagmums 0.000001 r/cml B MepHyk K06y BMECTMMOCTbIO
100 cm' oTbupatoT 10 cM' pacreopa b 1 gonnBalOT 40 METKM a30THOM KMCNOTON, pasbaBneHHol 1:19.

PactBop ' maccoBoii KoHUeHTpauun kKagmusi 0.0000002 r/cm5 B MepHYH Konby BMECTMMOCTbIO
100 cm50T6umpatoT 20 cm1pacreopa B v fonvBatoT O METKM a30THOM KUCMOTOW, pasbasneHHoi 1:19.

4.3 MofroToBKa K aHaiu3sy

431 [Ona rpafyvMpoBOYHOro rpauka 1 mpu OnpejeneHnM MaccoBbIX fAoneli Kagmus He 6Gonee
0.00010 % B cTakaHbl NN KONObI BMECTUMOCTbIO 250 CM MoMeLLaoT HaBecku maccoin 1.000 r npo6 Huke-
NeBOro NopoLLKa uin KobanbTa UM CTaHAapPTHOro 06pasLa cocTaBa HUKeNs nam KobanbTa ¢ yCTaHOBIEHHOM
MaccoBoli foneii Kagmusi. Yncno HaBecoK JO/MKHO COOTBETCTBOBATb YMC/TY TOUEK FpajyypoBOYHOrO rpadm-
Ka, BK/t0Yast KOHTPO/IbHbINA ONbIT.

K npo6am npunuearoT 15—20 cM' a30THOI KWUCNOTbI, pasbaBneHHoi 1:1. pacTBOPSAOT MpW Harpesa-
HuW. Mpn MCNoNb30BaHMM HUKENEBOTO NOPOLLIKa PacTBOpbl UNLTPYIOT Yepe3 punbTpbl (KpacHas unm 6enas
NeHTa), NpeABapUTENbHO NPOMbITbIe 2—3 pasa a30THOW KWUCNOTOW, pa3baBneHHon 1:9. unbTpbl NpoMbIBa-
10T 2—3 pasa BofoiA. PacTBopbl BbiNnapuBatoT 40 06beMa 5—7 cm3 npunveatoT 40—50 cM BOAbI, HarpesaroT
[0 KUMEHWS, OXNaX4al0T, NEPEBOAAT B MepHbIe KON6bl BMECTMMOCTbH 100 cM5

B kon6bl otoupatoT 0,5; 1.0; 2.0; 4.0; 5,0 cv* pacTtBopa IT, B K0N6Y C pacCTBOPOM KOHTPO/IbHOO OMbITa
pacTBOp KafMus He BBOAAT, OMMBAIOT JO METKW BOZOI 1 N3MepstOT abcopbLmio, Kak yKaszaHo B 4.4.

Macca kagmus B pacTBopax Ans rpafynpoBoyHoro Tpaguka 1 coctasnser 0.0000001; 0.0000002;
0.0000004; 0.0000008; 0,0000010 r.

4.3.2 [nA rpafyvpoBOYHOr0 rpaduka 2 npy OMNpeAeneHuM MacCoBblX [AONel KagMus CBblLLe
0.00010 % B cTakaHbl MM KONObI BMECTHMOCTBIO 250 cM' nomeLuatoT HaBecku Maccoi 0.500 r npo6 Huke-
NeBOro NopoLKa uim KobanbTa UaM cTaHAAPTHOrO 06pasLa cocTaBa HUKeNS nan KobanbTa C YCTaHOBNEHHOW
MaccoBoVi foneit Kagmus. Yncno HaBecoK [O/MKHO COOTBETCTBOBATL YMCY TOUYEK FPajyvpOBOYHONO rpadm-
Ka. BK/t0Yast KOHTPO/IbHbINA OMbIT.

Mpo6bl pacTBOPAOT, Kak yKa3aHo B 4.3.1. B mepHble Konb6bl otompaot 0.5; 1.0; 2.0; 3,0; 4,0; 5.0;
6.0 cm pacTtBopa B, B Konby ¢ pacTBOPOM KOHTPO/IbHOIO OMbITa PAacTBOP KagMus He BBOAAT, J0O/IMBAIOT [0
METKMN BOAOW M M3MepSA0T abcopbLmio, Kak yKasaHo B 4.4.

Macca kagmus B pacTBopax Ans rpagyvpoBOYHOro rpagwmka 2 coctasnset 0.0000005; 0.0000010;
0.0000020; 0.0000030; 0,0000040; 0.0000050; 0.0000060 r.

4.4 TpoBefeHMe aHanmsa

B cTakaH unun konby BMecTumocTbio 250 ¢cM’ nomMeLatoT HaBecKy npobbl maccori 1.000 r mpu onpege-
NEHUN MaccoBoi gonn Kagmus He 6onee 0,00010 % wnm maccoid 0,500 r npu onpeAeneHn MaccoBoi [0U
Kagmus cBbiwe 0,00010 %, npunmusaioT 15—20 cm1a30THOW KMCNOTbl, pa3basneHHon 1:1, BbiNapuBaloT Ao
ob6beMa 5 —7 cM5 nepeBOAAT pacTBOP B MEPHYHO KONOY BMeCTUMOCTbIO 100 CM', OXNaxaatoT 1 JONUBaOT
[0 METKW BOAOIA.

V3mepstoT abcopbumio pacreopa npobbl 1 COOTBETCTBYHOLLMX pac TBOPOB ANS Fpasy poBKM NpU AnnHe
BOMHbI 228,8 HM, LUMPVHE Wenu He 6onee 1.0 HM C KOPPEKLMEA HECENEKTUBHOTO MOr/OLEHNS B TOKe apro-
Ha He MeHee [BYX pas3. nocnefoBare/ibHO BBOAA MX B aTOMU3atop. B 3aBMCUMMOCTY OT Tuna cnekTpotoTo-
MeTpa NoAbupatoT ONTUMaIbHbLIA 06bem pacreopa oT 0.005 go 0,050 cm' nan onTuManbHOe BPems aspo-
30/1bHOr0 pacnblneHnst oT 5 go 50 c. MpoMbIBaKOT CUCTEMY BOAOIA, NMPOBEPSOT HYNEBYHD TOUKY W CTabuU/b-
HOCTb Fpajyv1poBOYHOIO0 rpadumka. s NpoBepKu HyneBO TOUKU UCTIONb3YHOT PacTBOP COOTBETCTBYHOLLENO
KOHTPO/IbHOT O OMNbITa, MOArOTOB/EHHBI, Kak yKa3aHo B 4.3.
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Moa6op onTUMaNbHbIX TEMMEPATYPHbLIX PEXVMOB /15 aTOMU3aTOpa MPOBOAAT WHAMBUAYAbHO Afs
NPUMEHSIEMOr0 CreKTPothoTOMeTpa Mo PacT BopaMm f/1s rpafyMpoBKH.
PekoMeHyeMble YCI0BUs paboThbl aTOMKU3aTOpa yKasaHbl B Tabnuue 1

Tabnuya 1— Ycnoeus paboTbl aTOMM3aTopa

HanmeHoBaHKe cTaguv Temnepartypa, °C Bpewms, ¢
CyLuka 140-160 2-20
O3sosnicHuc 400-500 10-20
ATObIH3aUMA 1800-2000 4-5

Mo 3HaueHMsM abcopbuuy pPacTBOPOB ANS FpajyMpOBKM WM COOTBETCTBYHLMM MM Maccam Kagmus
CTPOSAT rpajyvpoBOYHbIli rpaduk.

Mo 3Ha4eHUo abcopbuum pacTBopa NPO6bI HAXOAAT Maccy Kagmms HO COOTBETCTBYIOLLEMY rpagyupo-
BOYHOMY rpagmky.

4.5 O6paboTKa pe3ynbTaTOB aHanmsa

Maccosyto gonto Kagmus B npobe J1' % . BbIMUCAAIOT NO hopmyne

**—M i-100, 1)
rge M, —macca kagmusi B pacTBope npooel, T;
N1/ —macca HaBecku npoobl, T.
4.6 KOHTpPO/b TOUHOCTK aHanusa

KOHTPO/Ib METPONOrNYECKNX XapaKTePUCTUK pe3yibTaToB aHannsa nposogat no FOCT 13047.1.
HopmatuBbl KOHTPONS ¥ NOrpeLlHOCTb MeTo/a aHai3a NpuBeeHsl B TabnuLe 2.

Tabnuuya 2 — HopmaTuBbl KOHTPOAS U NMOTPELLHOCTb METOAA aHaIn3a
B npoueHTax

[Jonyckaemble pacxo- [lonyckaemble pacxo- Jlonyckaemble pac-

MaccoBas fons XAOEHUS Pe3yNbTaToOB  KAEHWS pe3ynbTaToB XOKZEHUS ABYX pe- liorpeuiHocTh MeTOAA
KagMunsa ,D,Bg/;(pl;zg%f;ﬂemﬂﬁb::lx Tpg;(pl;z%if;ﬂaﬂﬁbelX 3yNbTATOB aHann 3a D aHanunsa ﬂ,

0.000010 0,000004 0.000005 0,000008 0.000006
0.000030 0,000010 0,000012 0,000020 0.000014
0.000050 0.000020 0.000024 0,000040 0.000028
0.00010 0,00003 0.00004 0,00006 0.00004
0.00030 0,00005 0,00006 0,00010 0.00007
0.00050 0.00007 0.00009 0,00014 0.00010
0,00100 0,00015 0,00018 0,00030 0.00021
0,00200 0,00020 0,00024 0,00040 0.00028
0.0030 0,0003 0,0004 0,0006 0.0004
5 ATOMHO-a6COPOLMOHHBIA MeTOA C MJaMEHHONM aromiwaumnein (4m MaccoBbIX

poneii kagmum or 0,0002 % go 0,0030 %)

5.1 MeTop aHanmsa

MeTog, OCHOBaH Ha M3MEepeHUW MOTNOLLEHNS MPpK AAVHE BOMHBI 228.8 HM PE30HAHCHOTO W3MYyYeHUs
aToMamun KagMus, 06pasyroLmumcs B peysibTate aToMu3aLmy Npu BBEAEHUW pacTBOpa Npobbl B Niams aLe-
TWUNEH-BO3AYX.

5.2 CpeAcTBa U3MEPEHUIA, BCOMOraTe/bHble YCTPOWCTBA, MaTepuasnbl, peakTUBbI, PacTBOpbI

ATOMHO-abCcopOLMOHHBIA CnekTpooToMeTp, 06ecneymBaroLLMii NpoBeLeHNE M3MEPEHUIA B NiameHn
aueTneH-Bo3aYyX.
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JNlamna ¢ nonbIM KaTofoM A/ BO36Y)XEeHUA CNEKTPAIbHON NIMHUN KagMus.

AueTnneH razoobpasHblii no FOCT 5457.

®unbTpbl 06€330M€HHbIE NO (11man gpyrue cpegHeid NA0THOCTY.

KncnoTa asoTHas no FOCT 4461. Mpy HEOGXOAMMOCT M QUMLLEHHAsA MeperoHKon, nam no FOCT 11125,
pas6aBneHHas 1:1,1:9 n 1:19.

Mopowok Hukenesblid no FTOCT 9722 wnu cTaHAapTHbIV 06pasel, cocTaBa HUKENS C YCTaHOB/IEHHON
MaccoBol foneii Kagmus He 6onee 0.0002 %.

Kobanbt no FOCT 123 nnm cTaHAapTHbLIN 06pasel cocTaBa KobasibTa ¢ YCTaHOB/IEHHOW MaccoBoit f0-
nei kagmusi He 6onee 0,0002 %.

Kagmuii no TOCT 1467 unn no FOCT 22860.

PacTBOpbI KagMuWs N3BECTHOW KOHLIEHTpaL K.

PacTBOp A MaccoBoii KoHLeHTpauun kagmusa 0,0001 r/cm1roToBAT, Kak yKas3aHo B 4.2.

PacTtBop B maccoBoit KoHueHTpaumm kagmusa 0.00001 r/cm’ roToBAT, Kak yKa3aHo B 4.2.

5.3 MoAroToBKa K aHanunsy

[ns rpagyvpoBOYHOrO rpagmka B cTakaHbl UAM KON6bl BMECTUMOCTbHO 250 cM1 MOMELLaloT HaBECKU
maccoin 3.000 r npobbl HMKEeNeBOro MOPOLLKA WM KobanbTa UKW CTaHAapTHOro obpasua cocTaBa HUKeNs
Umn kobanbTa ¢ YCTaHOBMIEHHON MacCoBOW foneil Kagmus. YnCno HaBeCOK JO/MKHO COOTBETCTBOBATbL UMCNY
TOYEK rpajyvpoBOYHON0 TpadMKa, BKIOYas KOHTPO/bHLIA OMbIT.

K npo6am npununeatoT 25—30 cM a30THOWM KMCNOTbI, pa3baBneHHoW 1:1. pacTBOPSHOT MpW Harpesa-
HuW. Tpn MCNoMb30BaHNM HUKENEBOro MOPOLLKa PacrBopbl (GUNLTPYIOT Yepe3 punbTpbl (KpacHas unun 6enas
NeHTa), NpeABapUTENbHO NPOMbITbIE 2—3 pasa a30THOW KWUCNOTOW, pasbaBneHHow 1:9, gunbTpbl NpombIBa-
10T 2—3 pasa ropsueii Bogoli. Pacreopbl BoinapuBatoT Ao o6bema 10—15 cm . npunmeatoT 40—50 cM1Bogbl,
HarpesaroT [10 KUMEHWA, OXNAXAAI0T, NEPEBOAAT B MePHbIE KONObl BMeCTUMOCTbI0 100 cM'.

B kon6bl otéupatot 0.5; 1,0; 2,0; 4,0; 6,0; 8,0; 10,0 cm' pacTBopa bB. B k0n6y C pacTBOPOM KOHTPOJILHOTO
OonbITa PacTBOP KafMWs He BBOAAT, AONMBAIOT 40 METKV BOZOI M M3MEPSA0T abcopoLmio, Kak ykasaHo B 5.4.

Macca kagmuna B pacTtesopax 41a rpagymposku coctasnset 0.000005; 0.000010; 0,000020; 0,000040;
0,000060; 0.000080; 0.000100 r.

5.4 lNpoBegeHve aBanu 1a

B cTakaH 1M konby BMecTUMOCTbO 250 cM' moMellaroT HaBeckKy npobbl Maccoid 3,000 r, npuaneaoT
25—30 cM a30THOI KWCMOTbI, pa3basneHHoM 1:1, pacTBOPSAHOT MpU HarpeBaHUW, KUMNATAT 2—3 MUWH. BbiMa-
puBaloT A0 06bema 15—20 cm . npunmBaoT Bogy A0 50—60 cm\ oxnaxaatoT, NepeBoAsaT pacTBOp B Mep-
HYI0 Konby BMecTUMOCTbio 100 cM', JONMBAOT A0 METKM BOAOM.

V3mepstoT abcopbumio pacTBopa Npobbl 1 pacTBOPOB AN rPafyvpPOBKN MPU AIVHE BOMHbI 228,8 HM,
LWMprHe wenu He 6onee 1.0 HM He MeHee [BYX pa3, NOCNeA0BaTe/IbHO BBOAA WX B Mams, NMPOMbIBAlOT CUC-
TeMy BOZOW, NPOBEPSIOT HY/EBYIO TOUKY U CTabWUALHOCTL FPajgyMpoBOYHOrO rpaduka. Jns npoBepku Hyne-
BOV TOYKW MCMOMb3YKOT PacTBOP KOHTPO/ILHOIO OMbITa, MOArOTOB/IEHHBIN, Kak yKa3aHo B 5.3.

Mo 3HaueHusM abcopbuuy pacTBOPOB ANS rPafyvMpoBKM W COOTBETCTBYIOLMM VM Maccam Kagmus
CTPOST rpagyvpoBOYHbIli rpagmK.

Mo 3HaueHnt0 abcopbuuy pacTBopa NPo6bl HAXOAAT Maccy KagMus Mo rpagyyupoBOYHOMY rpaduky.

5.5 O6paboTKa pe3ynbTaToB aHanu3a

MaccoByto fonto Kagmus B npobe X, % , BbIYMCASIOT Mo opmye

X=A"L.m, (2)
M

rae J1/, —macca Kagmua B pacTsope npoo6sl, T;
M —macca HaBecku npoobel, T.
5.6 KOHTpO/b TOYHOCTW aHanmnsa
KOHTPONb MeTponornyecknx xapakTepucTuk pesynbtatos aHanusa nposogar no FOCT 13047.1.
HopmaTuBbl KOHTPOAS M MOTPeLLUHOCTb MeToAa aHanm3a NpuBefeHbl B Tabnuue 2.
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NPUNOXEHWE A
(cnpaBoyHOE)

Buénuorpadus

1JTY 6-09-1678—95° dunbTpbl 06€340MeHHbIe (KpacHas, 6enas, CUHASA NeHTbI)

* NeiicTBYeT Ha TeppuTopumn Poccuiickoii defepaunu.



FOCT 13047.16-2002

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

KntoueBble CoBa: HUKENb, KOBabT, KaAMUiA, XUMUYECKUIA aHanM3, MaccoBasi 4ONs, CPeACTBa U3MEpPEHNIA,
peakTuB, Mpoba, rPafyMpPOBOYHbIA rpaguk, pPesynbTaT aHain3a, MOrpelHoCTb, HOPMATMBbI KOHTPO/S

Pepaktop /1. Haxumosa
TexHuyeckuin pepaktop J1.A. T'yceBa
KoppekTop E/Jl. lyabHeea
KomnbtoTepHas Beperka A.H. 3onoTapesoii
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