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r o C¥ 1 APCTUBEHH B H C T A HIAPT

HHKE/L. KOBANLT
MeToas onpesencHHs KobankTa B HEKele

Mickel. Cabalt,

Methods for determination of cobalt in nickel

Hara eeeaesan 2003 —07—01

1 ObnacTs npuMeHeHAA

HacTosuMil cranoapT yeTaHARTHEIST CIekKTPopOTOMETPHYSCKHI H ATOMHO-a0CopOUHOHHEH MeTO-
Okl OApeneleHHd KobankTa np Macconol none ot 0,001 % o 1,0 % o neppyudoM HuEene no DOCT 49
W HHEEnepoM nopowge no DOCT 9722,

2 HopmaTHBHEIE CCBLIKH

B HacTOdALEM CTAHIAPTE MCMOILIOBAHEl CCLLUTKH HA CAedyouliMe CTAIapTL:
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61=753 Kucnota vEcvoHad, TexHHYeckHe YCIoRMA

123498 Kobaier. Texundeckde yCaoBua

19978 Harpuil vECYCHOKHCTLIA 3-poaubli. Texuiyeckne yenonHs
4997 Hukems nepsHusHidii. TexuuueckHe youonna

ANE=TT Kucnora coasHad. TeXxuHiuecKkHe YeIonHA

446177 Kucnora a3oTHas, TexHHYeckie YoIonua

33775 AueTHIEH PACTBOPEHHLIA ¥ rasoofpasHuil Texumueckril. TexHHuecKkHe YCI0BHA
972297 TMopoinok HHKeTeBL, Texnmueckie velonHua

1112384 KucroTra a3oTHas GCoboil 9HcTOTEL. TeXxHHYecKHe YoIonHA
3047 12002 Huxens Kobamst. O0wmme TpedOBaHua K METOOAM AHATHIE
1426177 Kucaora conauad ocofoill MHCToTel. TexHHMeCckHe yoaonid
2001588 Mmopogops. Texun4eckne veIoBMs

2T06T—E6 AsMoHHl poaaducTeii. TeXHHUECKHE YoIoRHA

3 Obmue Tpebosanna 1 TpeDOBAHAA DEIONACHOCTH

OGume TpefoBaHHA K METOOIM AHATHZA ¥ TPeDoBaHNA DE30NacHOCTH NPH BLINOTHEHHN paboT — 1o
MOCT 130470,

4 CnexrpodoromerpHiuecKii MeToq

4.1 MeTon ananssa

Meton OCHOBAH Ha HIMEPeHHH CHETONOrIoMEHHA IPH LAHHe BoUtHE 500 HM pacTBopa KoOMIIEKC-
HOMD COSAHHEHHA KOGANLTA ¢ HHTRO30=P-CoNb NOChe npeisapiTelbHoH JKCTPEEIHH ero COSIHHEHHE ¢
POEAHHIOM AMAMOHHA M OJHAHTHITHPHIMETAHOM .

4.2 CpencToa HIMEpPEHnl, BCOOMOTATEILIEE YeTPOHCTEA, MATEPHANL, PEAKTHEL], PACTHODEL

Cnesrpodorouderp win  QOTOWEKTROKOIOPHMETD, ODeCeyHBaAIHl NPoBEIeHHE HIMEPEHHI &
AHanasoHe LIHH BotH 90— 340 .

Hananme (HPEI O
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Hosomep, obecneddsanindii nposelcHHe wiMepernii & obnactn pH 3—6.

Kucaora asotwaa o FOCT 4461, nope geodyoIMMOCTH OYUHIIEHHAS OeperoHKod, WiM no
MCT 11125, pasbannednasa 1:1.

Kucnoma comanad no DOCT 3118 win npy veodxonisoctd no TOCT 14261, pacTeop sonapioi
KOMUEHTPAHK 3 Mok o’

KucnoTa ackopfuHopan dapsMakoneiinan no [1], pacteop Macconoil koHnenTpaunn 0.1 rfon®.

Kucnora vecyenas mo NOCT 61, pasbannennan 131, # pacteop Momapioll KoduesTpaes 0.2 soms/mt

AnivoHmil poranEcTail o FOCT 27067, pactoop Maccopoit kouueuTpaumn 0.4 rieu’.

Harpuii vecycnokneasiil no FOCT 199, pacteop Maccopoil konuentpauaud 03 rfcm® B pactoop
sMomapHoil konmernTpaiyn 0,3 aoos o,

bByvipepunlil pacTeop: cMelndBaior 150 cv® pacTBopd VKCVCHON KHCTOTEL MONMAPHON KOHLUEHTPALIHH
0,2 mones/ov? w83 oM® pacTRopa VKCYCHOKHCIODD HATPpHA MOTEpHOol xonoedTpaman 0.2 soae/am®,
OoGARAAINT YECVCHVIO KHCHOTY, pasbapneqsyvie 11, HWIH pacTiop VECYCHOKHCIOMD HATPHA MacCooBRoi
konuenTpaud 0,5 r/es? 0o noaywenns pH pacteopa B npenesax 3,2—3 4.

AuanTAnmupuaseTan no | 2], pacToop Maccoboid koHnenuTpausy 002 r/few® B xnopodopae.

Xnopogops mo FOCT 20015 wawn |3].

Hurposo-P-conks no |4, pactiop Maccopol KonuedTpaii 0001 riowms.

Kobanst no FOCT 123,

PacTeopi!l KOOANLTA HIDECTHON KOHUEHTPAIHHE.

Pactoop A sacconoi koHueHTpauMK kodankta 0,001 ricw® B cTakad WIH KONGY BMECTHMOCTLID
250 cx! MOMELIAKDT MapecKy KofansTa Maccoid 1MWK r, nprousamoT 25330 cut a30THOH KHCIOTE, -
Gapnennodl 1:1, pacTeopaioT, BLOAPHEAIOT PAcTROP 00 0fLeMa 7—10 cm?, pacTEOp NepeBOIaT B MEpHYID
KOGy BMecTHMOCTEI 1000 cw’, oxmamnasoT, npuianpanT 530 s’ aoTuoid KucooTsl, pasbapaendoii 101,
OOMHBRIOT 10 MeTEH BOJI0i.

Pacteop b saccorod koHOeHTRRI MK Kobaaera (L0001 ries: B Mepiyio Kooy BMecTHMocTRIo T e’
orbupawor 10 cv’ pacteopa A, npuaneatot 10 ca® asorHoll KWcToThl, paibanzediodl 101, Do0HBaoT 00
METKH BOIOH,

Pactoop B waccopoil xomuenTpauuy kofansta 0,00001 ried® o MepHyio KOody BMECTHMOCTLID
100 cw? ordepaior 1 cv? pacteopa b, npaaHeaoT 5 oy asoTHOR KHenoTel, pasbaptensoi 121, nonusamT
A0 METEH BOOoH.

4.3 MoaroToRKa K ARAIHIY

Jna nocTpogHMA rPAIVEPOLEOYHOND rpadiEd B CTakaisl WM Konbe pMecTHMocTRio 100 cv® orhn-
pator 1O 2,0; 4.0; 6,0; 8.0; 10,0 cu® pactoopa B, npaaseasr 0.5 ou® vEcyeHoil kucaors, pasbapneH-
Mol 11, 1anee NOCTYNAKT, KAk vKadauo o £4.4.7,

Macca KoGansTa B pacTHOPAX A0S MpadviposouHoro rpadmia cocranaer 000000 ; O 00002 O, (0004,
O, (0006 O, 0000E; 0,00010 r.

IMo aHaYeHHAM CBETONODAOIENHA PACTEOPOE H COOTBETCTRYIOUIMM MM Maccam KoBankTa CTPOAET
FPIVHPOBOHH B rpaduK ¢ y4eToM CEETOMOOIIE HHA PACTEORL, HOIroTORIEHHOTO De3 BRSNS HHA PAcTROpI
KODATETA.

4.4 lposenesne aNaTAIa

4.4.1 B crakaH mnH KooV BMECTHMOCTER 250 Chi’ MoMeUamnT HapeCcky Npobhkl Maccoll B COOTRETCT=
BHH © Tabanaed 1.

TaGamnmua | — Voropdsa NOSroToBKsE pacTEGPA Mpodibl
Muaccosan goan kofansma, % Macea mapscen npadn, r Orfaem aamEBoTHOl MacTH pAacTiopa, cu’
O 0.0 a0 0010 s, 1,00 Beck pactaop
Ca. (L01 = 0,10 " 1,000k 1
s 001 = 1.0 » (k, 200k 5

poby pacTROpAKT NP Harpesarvy B 15320 cv® aoTHoil KucnoTe, pasbapnesmoi 11, nenapuy-
BT PACTROP 00 O0ReMa 7= 10 cud.
[Mpy Maccopnoil gone kobanbra ceeime 0,01 % pacTeop MepeBoEAT B MERHVIO KOO0V BMEeCTHMOCTLID

100 cx?, D0aMBAKDT A0 METEH BOLOH W B cTakan eMecTHMOCTEIO 100 man 150 cv? oTBHpanT aInKBoTHyio
YACTE GOLEMOM B COOTRETCTEMM C TaDanuei 1.

¥
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K pacTeopy WIH ATHEBOTHON 9acTH ero nprcaEsanT [0 ca comauol KHCTOTEl, BRIMAPHEIT DOCYRA.
Oapaborky conAauod KrcaoToll nopropanT. K octarky opuaneaiot 5 ou® pacToopa consuol KHCIoTL
MOUE PO KOHUIEHTPRAIHHA 5 Moah/IM®, 5 oo’ poakl, HATPERAKT 10 PACTROPEHHA COMeil H ONTRMOAKT.

Pactoop nepenoadaT B TeIHTEILHYVI0 BOpoHEY BMecTHMocTee 100 cu’, npuansawr 10 oq’ pactoopa
ACKOPOMHOBOH KHCIOTE, BRASPEHRANT 1—2 MHH, NpEAHBaRT 10 oM’ pacTeopa ponadBcToTo AMMOHHA,
poaupaeT pogoi oo 30 o’ npuanpant 10 oa® pacTeROpa THAHTANEPIMETAHA W JKCTPArdpyioT 1 s,
Mocne paccnoeHus s opraddyeckyvio $aly CIHBAIRT B APYIVIO TETHTENLHYI0 BOPOHKY BMECTHMOCTLHY
100 cv', a ¥ popgHodl datze npuansaser 10 cq’ pacToopa AHAHTHTIHPHIMETAHA, MOBTORSOT SKCTPAKLHMKD
| mium, opraudyeckHe dassl OFLEEIHHAKT, 4 BOAHYE — OTOPECEIBAIDT.

K oprammueckoil tate npuavpaot 15 o’ Gydeplornd pacTeopa M BCTRAXHEAIOT BopoHKy 1 MM
Orprafvdeckyo $aiy caHBainT B ARpYIVIO SeIHTETLHYI0 BOPOHKY, BOIHVED ady CIHEAIOT B CTAKAH HIH
koaby paectimocTEe 100 cwv?. K opransueckoit daze aHoBe npanueaoT 15 cu® GwhepHoro pacToop: W
BCTPRAXHBAIOT JETHTENBEHYED BOPOMHEY | sy, Opranmyeckyio haty oTOPACHBEAI0T, 8 BOIHLE §elshl O0Le KT,

K obnenimennomy pacToopy npicueasT (0,5 ov® yECVeHOR KucaoTel, patdanne ol 121, 1 nunapu-
BAKT a0 06Lema 10—135 et

447 K pacTeopy NPWIABAIDT F cM® pAcToOpa VECYCHOKMCIORD HATPMA Maccopoil KoHLEHTPALHH
0.5 rfom®, EMnATAT 23 MuH, npuadeoT 10 cu® pacToopa HETPpo30- P-codn, EHNATAT 2—3 MMH, NpiTH-
parat 10 owm? asoTHON KHCHOTEE, pazbastedHod [, kMnaTar 1 suu. PAacTROpD OXNTARIANT, Mepenoidar &
MepHYID Konby BMecTHMOCTRID 100 cM® W J0MMBIOT 10 MeTER BOEO.

Yepes 2330 MHH H3IMEPsIOT CHETONMOMMMLUEHAE PACTREOPE NPpobsl H KOHTPOILHOTO ONEITA Ha CMEK-
TpofroToMeTpe NpH LadHe pomHsl 300 awv uon Ha QOTONEKTPOKOIOPHMETPE B ODACTH ATHH BOOH
490540 HM, HCOOALIYH B KAYMSCTRS PACTROPA CPABHEHMS PEcTROp, NOOTOTORTEHHEH, Kak vkazano i 4.3,
0De3 BRSIEHHA pACcTROPA KoDaakTa.

Maccy KobaTeTa B PACTROPAX HANOIAT N0 MPEIVHPOROYHOMY [PErhHaky.

4.5 ObpadoTEa peayIbTATOR ARATHLA

Maccosyie poaw xobaneta B npobe X, %, seucnmor no dopsyne

(M - M)
X a—— K 100, (1)

rae M, — sacca KoDALTA B pEcCTBOpE NpodLl, I
M, — sacca RODANBTE B PACTEORE KOHTPONLHOMND OIETL, T}
M — macca HapeckH npobLl, ]
K — goafepuorent paztasieHHa PACTBORA PO,
4.6 KouTpoas TOUNOCTH AHATHIA
KOHTPOIE METPOAGTHYSCKHY XAPAKTEPHCTHE Pe3viILTATOR adanHsa npopoadaTt no DOCT 13047 1.
HopuaTHEL KOHTMHVIA H NOrpeilHocTE MeTO0a aHanNaa NprpeieHsl B Tabouue 2.

Tabawmwue 2 — HopMaTHes! KOHTPOES M MOMPEUIHOCTE METOR AHTHEL
B npoucHTax

Donyokaemne Jonyekaene UK IensH Jonyesieare
Macconmas aoay PACROMIEH AN PEIVILTL TR PESYARTATOR TPEX PHCEDKICHNH ORYN Morpeuwrnosere
Eabinnri OBYN O R A X HPAAIEALHEY GHPEACie il | peivanTaron anaams WETONN EHAI &

shpegeaennn dy iy o

(D0 .0002 b, 00 0, 0004 U]

0, 0030 00004 01,0005 0, 0008 0, 0006

1, D050 0. 0006 (. 0007 00012 (1. (MR

0,01 00 0.0010 0, 0012 0,0020 0.0014

0,030 0.003 i, 004 0,006 0,004

0,050 0,005 0,006 0,010 0,007

0, 100 0,007 0,008 0,014 0,010

0, 200 0.015 0,020 0,030 0021

0,50 .02 0,003 0,04 .03

1.0 0.4 0,05 0,08 0,06
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5 Aromuo-abcopburonnbiii MeToa

5.1 Meron ananaia

MeTon OCHORAH HA HAMEPSHHHE NPH LTHHE BoTHEl 2407 WM MOTIOMEe HAE PeI0HANCHOTO HATVYEHHM
ATOMAMY KODATLETE, 0OPaATVIOIHHMHCA B PETVILTATE ATOMHIALNAN NPH BRSIEHHH PACTEOPA Mpobhl B ILEAMA
ALETHIZH=-BO3IYVI.

5.2 CpencTea HIMEPeHHl, BCIOMOTATEILILIE YOTPOHCTED, MATEPHANL, PEAKTHER, PACTHODEE

ATomuo-aboopburoH LI criekTpodhoToMeTn, 0becTIeuMBAKIIMI DPpOReIEHHE HAMePEHMIT B NIaMeHH
AUeTHISH=-BOXIYE.

Jlamng ¢ nonEs KartodonM 176 BoS0ACE I HHA CIeKTRUTENOH THH MK KoDLTsLTa.

AgeTinen razoodpasHi no DOCT 5457,

DUILETPE ofeizoaeHiBe N0 | 3] MW APYTHE cpeaHeil MIOTHOCTH.

Kucnora asorpas oo NOCT 4461, npr peof¥oiMMOCTH  OUHINEHHAR [eperoHEOd, HIH no
TFOCT 1125, pasannenmas 120, 19, 10159,

MNopourok muxene el no DOCT 9722 paw cranaapTasil ofpazen CoCTaRd HHKENH ¢ YeTaHomneH ok
Maccopoit noneil kobankta ne Goaee 0,001 %.

Kofanst mo FOCT 123,

Pacteops! KoDANETA HABCCTHOH KOHIEHTPALIHH.

Pacteop A maccopoil xonuenTpaunn kobGaasra 0,001 rfem® roTopar, Kak yEazaHo g 4.2,

Pactrop b macconoil konuenTpamui koGankra (L0001 r/cy’ roTomar, Kak vikasano o 4.2,

5.3 MoaroToBKa K ANATHIY

3.3.1 Jnma rpagyMpoBoudoro rpadika 1 nopy onpefele i MaccoBeiy aonell gobaneta no 0.01 %
B CTAKSHE HIH KoaOs pMecTHMoCTER 250 ey’ nomewawT Haseck Maccoil 5,000 r npof kapGouuisHoro
MHKEIERONe NMOPOIIKES MAH CTAHIAPTHOTO 0DPAtHA COCTARD MHKENH ¢ YCTAHOWIEMHON wacconoil loned
EobaneTa. Yueno Hanecok DODEHO COOTHETCTRORATE YHCTY TOYEK FPATYHPOBOYHOTD rpadmeka, nriouasn
KOHTPONLHEN OMEIT.

Hapeckin npobkl pacTROPAIOT OPH HArpenaauy o 50—60 v’ atoTHol KMCIOTEL, pattannenHoll
I:1. Mpy #cnods30BaHde HHESISEOre NMopouKa pacTRODL FHALTPYVIOT Yepes uIbLTPR ( KPacHasd Win
DE1as NeHTa), NPeJEPHTENLHO IPOMEITEE 2—3 pasa asoTHoll kxcaoTol, paibamenwoi 119, dunsTpi
npoMeEaeT 2—3 paza ropadell pogoil. PacTRopel BRMapHBanT 10 obbesa [0—135 oM, npHIxBaoT
40—=50 ¢y’ BOOLI, HATPERAIOT 00 KMMNEHWA, 0XIAMIAMT, NEPEROIAT O MEPHLIE KONOEI BMECTHMOCTRIO
104 e’

B xonbel othupawor 0.5: 1,0; 2.0; 3.0; 4.0: 5.0 e’ pacreopa b, B koaly ¢ pacTROpOM KoMT-
POALHONC ONLITE PACTEOP KOGAILTA HE BEOAAT, DOMHBAKT 10 METEH BOLOH H Hidepaior aboopbuuo,
KAK YKA3aHo B 5.4.73,

Macca kobaieTa B pacTeopax 0H rpanyMposkd cocTamnser (00005 O 000 d; O 0002 0; O (DdA0;
0, 00040, 0,00030 r.

3.3.2 Maa rpaayHposoMioro rpadika 2 opy onpelele il Macconpx goneil kodanwta ot 0.01 % oo
(L05 % B cTakausl WM KOO0 BMecTHMOCTRIO 230 oM’ noselnawT HaBeckw saccoi 1,00 r npod
KAPDOHHILHOPD HHKEJSBOI MOPOIMKA WM CTAHIAPTHOMD 00paiua CcOCTARE HHKETA © YoTaHoBmeH ol
Macconoil goneil wobaaeTa. YHono HABECOK QONEHO COOTESTCTBORATL YHCIY TOUEK CPagyMpOnOqHON:
rpaiKa, BETI0NMAA KOUTPONLHEIH OnBIT,

Hapecxy npobel pacTBopSIOT OpH HarpesaHHd 6 1520 oM’ a30THO KHCIOTE, pasbasnennoi 1:1,
W NOCTYIAIOT, KAk VEasaHo B 5.3.1.

Macca kobaasTa B pacTBopax 108 FpaTyMpoBEl viEasasa B 3. 3.1,

3.3.3 na rpanyrpoiognoro rpadika 3 npy onpeleleHiy Macconix fonei kodansra ot 0,053 % no
0.5 % B MepHile Koaoe BaecTHMoCTRIO 100 oy’ orGupat o 10 v’ pacToopa KOHTROALWOTO OLITA,
NOAFOTORTEMHOrD, KAK yKasano 5 5.3.2, spogar 0.5; 10; 2,0; 3.0; 4,0; 5.0 cw’ pactoopa B, B oady 03 Koad
C PACTEOROM KOHTPOALHOMD ONLITA PACTROR KODAILTA HE BEOIAT, JOTHBIOT B0 METKH BOIOH M HIMEPIIOT
ADCOpOUHID, KAK VEAIAHO B 5.4,

Macca k0GAAETA B PACTROPAN LT TPAIYHPOBEN YEAZana & 5.3.1.

5.4 llposenenne anaiuia

5.4.1 B crakan win Koafy BMecTHMOCTEID 250 oM’ NOMeLIAInT HaBECKY MpoGsl Maccoil B COOTRETCTEHMH
¢ Tabanuei 3.

4
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Tadnanwuwoa 3 — ¥Yonosws noararoBKH PACTRORE NPOOLI
Matoconan aoas kobaasTa, % Mucta mane<kn npobm, r Dbt pankaomiol 1|u.|:.;r|| Hauep rpaMyuposiinoro
PRCTROPL npobn, v rpafinka
Or 0,000 a0 0000 geteom. 5,000 Bece pacraop |
Ca. 0,01« 0,05 " 1.0 To we 2
e 005 = 050 * 1,00 1 3
« 0,5 = 10 - 0,500 5 3

MNpoGy saccoi 5,000 r pacteopawT npy uarpesadin B 30—60 o', a saccoi 05001000 1 — B
1520 ca” azoTHoit kucroTe, pastapnensodi 1:1, BHNAapHBAIOT COOTRETCTREEHHD 0 obLema [5—20 cu’
=7 v, npran ot 4050 ca’ RO, HATPERAIOT 00 KHITEHHA, OXTARIAI0T, NEPeROIAT PACTROD T MEpyio
KOGy BMecTHMoCTEIO 100 oM’

[Mpu macconoil moge kobankta cowue 0,3 % b aepuyio Konby pMecTHMOcTRI0 100 ca’® oTGupanT
AMHEBOTHYIO YACTh PACTRORA OOLEMOM B COOTRETCTEHMH © TabMHUeH 3 W OOMMESIOT 10 METKHW 830THOH
KMCIoTol, pasbanienuod 1119,

5.4.7 Manepmor abcopbu Ml pacToopa apofhkl B COOTBETCTREVIOUINY PACTROPOE ANH MPAIyHPOBEN MPH
aoane somHil 2407 v, wepaie wean ve Gonee 10 By Be MeHee I0VX pas, TOCHeloBaTeILH0 DROEA HX
B MUaMA, APOMBBIKT CHCTEMY BoIoH, NMPORePAnT HVISEVIO TOUKY W CTaDWIBHOCTE IPamyHpOoBOYHODO
rpafrka. a8 nposepkn HYAeRol TOUKH HCNOAEIYIT PACTROP COOTRSTCTEVIOUIErD KOHTPOILHGID OIkITa,
MOArOTORIEHHEIR, Kak yKamio B 5.3,

IMo zHavensas AGCopOUHE PACTROPOE 18 MPEUIVHEPOREH B COOTBETCTEVIOUIHM MM Maccam kobaawTa
CTPOST FPAIyHpPOBOMHERE TpadHEl.

Mo anavenmo abcopbuuin pacTaopa NpolL HAX0OAT Maccy KoJalLTa no rpagyHpoBoaHOMY rpadmky
B COOTRETCTEHH C Tabmuieid 3.

5.5 ObpatoTEa peayILTATOR ARAIHIA

Maccopyie 0o KoGaisTa © npobe X, %, BLuMcIgoT no dopuyne

M K (2)
A= - 100,
rae M, — saccd KODANLTA & PACTROPE npobil, 1)

K — woodwpuiment pasbapnedya pacTeopa npobn;

M — macca HARGCKH NMPOOE, T.

5.6 Konrpoas TOYHOCTH ARATAZA
KOHTpOTE METPOAOTHYSCKHY XAPAKTEPHCTHE PeayviILTATON aHATH3a NpoRoaaT no DOCT 13047 1.

HopsaTHEL KOHTPOIA H NOrPellHOcTE MeTO0A aHANH3a IpHBeleHEl B Talanue 2.
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[2] TY b-09-57-33—89 Auanrunepraseran
[3] ' X, crares 160 FKnopodpops dapsakoneiHbi
[4] TY &-0R-5320—86 Hurpooo-P-coak
[5] T¥ b-0F-1678—95* MaETphl GOe0ACHAEES [Denas, KPACHas, CHHAH NEHTE)

* Neficrever wa Tepparopin Poconiickoi Meaespaume.

VAK 669.24/.25:543.06:006.3534 MEC T7.120.40 B34 ORCTY 1732

Kaiouente ciIomi: HUKENL, KOGUIET, XHMHYECKHA aHANH3, MACCOBAN IO, CPeICcTE HaMepenHil, pacTeop.
PEAKTHE, TIPGOA, TPATYHPOGOUHET rpadiK, pesvaLETaT AHATHIL, NOTPEUHOCTL, HOPMATHELD KOHTPOAA

Peguwrop T8 Hecwwam
Texanuweckni pepaxtop N Mppcaocoss
Koppektop M.C. Kafawosa
Kostnewrepnas seporka T4, Eppenend
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