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[MpenucnosHe

1 PASPABOTAH MexrocviapcTReHHEMH  TEXHHYECKHMH  KOMHTETAMHM 10 CTAMIAPTHIALIHH
MTK 501 sHuxeaks 1 MTK 5302 «Kobamets, AQ aMHcTHTYT [HOpOHAKE LS

BHECEH lNoccranmaaprosm PoccHil

2 MMPHMHAT MesrocyiapcTeeHHEM COBETOM [0 CTAHIAPTHIALMH, METPOVIOTHHM H CcepTHpHEauHH
(nporokon Me 21 or 30 saa 2402 1)

34 NPHHATHE NPOTWIOCOELTHE

Hawmenosanae FieC Y i el TR Hansanonamine HEmnoHassHor OPAHL N0 CTOHIAPTH SAL HEH
Acepbaisanckan PecnyBnnga ASrOCCTAHIAPT
Peconybnues ApseHus ApMIOCCTAHIEpT
Pecnvinuea Benapyes lNocerangapr PecovBmnkn benapycs
Ipyaus [pyacranaapr
Kuproiackas Pecnyianka Keprascrannaps
Pecoybnuxa Monaosa MoanosacTamsapr
Pocowiickan Peaepaunn lMocerangapr Pocouw
Pecoybnuks Tamsusucran TamsnkeTarnsapT
TypeMeHHCTEH Mnasroccnyvabs « TyprMeHCTAHBAPTAADELS
Pecnvbnuea ¥Yabeknotan YarocoTaHIapT
YrpanHa MNceramnapr YepanHes

3 Mocranomienves [NocviapeTeenHOre KomMuTeTa Poccuiickoil @egepativi 0o cTaHIapTHIALEE H
MeTpoaordd ot 17 centaopa 2002 r. M 334-cT mexrocvoapeTeeHnsiil crammapt NOCT 1304732002
BEEOEH B JEHCTEME B KAYeCThe MOCVIAPCTHEHHOTO cTangapra Poccuwiickoit @enepamnm ¢ 1 miona 2003 r.

4 BIAMEH OCT 741.1=5{, xpome pazmena |

5 NEPEH3AAHHME. Mapr 2006 r.

i MNK WanatenwcTeo crangapros, 2002
D Cranaapruadops, 2006

HacTosmuuil cTannapT He MOMeT GEThE IOTHOCTRIO MM YACTHYHO BOCTIPOMIBEASH, THRAARHPORAH H
PACAPOCTPAHEH B KAvecTee OMIHANLHOro HIdaHuA Ha TeppuTopHl Poccuiickoit eqepannn Ges paipe-
wenud PerepanLHOre areHTCTEd N0 TEXHHYECKOMY DEryIHPOBAHMID H MEeTPOIOTHK
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C T AHIAPT

HHKE/bL. KOBAJIBT
MeTonsl onpenesenis KobankTa B Kobaisre

Mickel, Cobalt.
Miethods for determination of cohalt in cobalt

1 ObnacTs npHMeHeHHA

Mara peegenmn 2003 —07—01

Hacrosumii cranaapT yeTaHamiMBasT JMeKTporpasiMeTpideckil (npu macconol gosae oo 98,8 %) n
pacueTHEI (Npl Maccopoli none cawie 98,8 %) Metomd onpegsrednd kobansta B kobanere no NOCT 123,

2 HopmaTHBHBEIE CCBIIKH

B HacTOfleM CTAHIAPTE HCTIONLIOBAHLl CCLUTEH HA CNeayiouiHe CTAHIAPTE!
123098 Kobaier. TexuudeckHe yeaonKa
19978 Harpuil YECYCHOEMCIBNH 3-pogHeii. TexuHdeckHe YoaoBHa

MoCT
MroCT
rocCT
FocCT
rocCT
rocT
rocCT
rocT
MOCT
MOCT
MOCT
OCT
rocT
MOoCT
MoCT
FOCT
rocT
rocT
ocCT
MoCT
rocCT
MroCT
rocT
rocCT
rocT
rocCT
MoCT
MOCT
rocT
rocT
roCT
rocCT

31877
376079
ATo9-—Ta
420477
446177
545775
5841 T4
656375
877699

Kuncnora coaauaa. TexHHUecKHe yCI0BHA

AMMHAK BOAHEA, TeXxHHUeCKHe YCIOBHA

AMMOHHI cepHoRHCABR. TexnuyeckHe yYoIOnHA

Kucnora cepuan. Texnndeckue veaoBM

Kucnora ajorHas. TexHHUeCcKHe VCIOBHA

AueTHReH pacTeopeHHbi ¥ rasoodpasieil Texundeckiil,. TeXxHHYeCcKHe YCI0BHA
INanpassi cepHokHcLM
HMazenma Texaugeckie H3 GIaropoiHbX METALIOR B CILaBoB. TeXHH4YECKHEe VCI0RHA
KobaieT, MeToan XHMHKO-ATOMHO-3MHCCHOHHOTD CNSKTPUILHOMD AHATH

112384 Kucnora aaotHad ocobol 9ucToTel. TeXHHYeCcKHe YOIDEHSA

13047 1=2002 Huxens. Kobankt
13047 52002 Huxean. Kobanet
13047.6—2002 Huxeaw. Kobankt
1304772002 Hukean, KoGansT
13047 82002 Huxeaw. Kobaner
1304792002 Huxeaw. Kobanet

13047, 10— 2002
13047 112002
13047, 122002
13047.13—2002
13047 142002
13047152002
13047. 162002
13047172002
13047 182002
13047 192002
13047.20—2002
13047.21 2002

Hukenw. Kobanst.
Huke s Kobanst.
Hukeds, kKoban.T.
Hukean, KoGanet.
Hukeldn, kobanst.
Hukedn. kobankT.
Hukedn, kobansT.
Hukenk., Kotankt.
Hukeas., Kobankt.
Hukels, KobGaneT.
Huxen, Kodansr.
Hukedh, KobGansT.

L Ooume TpeEboBAHMA K METOLAM AHATH I

. Meroasl onpeneieHHs HHEEDA B KobansTe
. Metons onpeneaerus yragpoaa

. Meronsl onpeneieHHs cepl

. Meton onpereneHHA KpeMHHA

. Meron onpeaenenns duocopa

MerTogs onpeie eHHs MeaH
Meton onpegenedia KL
Metonul onpenelsHia Cyphabl
Metonu onpetelsHia CEHHLA
Metonnl onpeneleHHa BUCMYTA
Meron onpefenedia oI0nRa
Meronu onpeteleHHd KaoMHug
MeTonnl onpeneIeHHa Kelesa
MeTonnl onpereIeHHa MELHLAKD
MeTton onpelenedid ATIOMHH KA
MeTton onpeiene MU Markms
MeTonkl onpeleIeHHa Mapramua

1530087 Crnmpr sTHI0BLE pekTidHKoBaHHLIH Texurdeckiil. Texunueckne VoloBiA
2414780 Ammnak poaHi ocoboll yHcTOTEL. TexHHYeCKHE VeIOBHA

3 Odwme Tpebosanud H TpeboanHusn DE30NACHOCTH

OouHe TpeDOBIHHA K MeTOOaM AHANH3a M TpeDoBal g De3oNacHOCTH ITPH BEIMOTHEHHH paboT — no
FOCT 130471,

Hananmwe odempeamsaoe
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4 DaexTporpaeuMeTpHYeCcKHil MeTo

4.1 MeTog ananaza

MeTon oCHOBAH HA BIRSIUHBANHE MACCEHL KOGATLTA, HHKENA, METH M UHHES, BLIJISTASMON JNeKTpo-
AHA0M HA MAATHHOBOM KITOOE M3 aMMHATHON cpennl, H OnpeleiedHHy OCTATOYMHON MACcChl KoODANLTL n
FACTROPS [OCTE WIEKTPOIH3A COHeKTPoPOTOMETPHYECKHM WK STOMHO-abCcopiUHoHHEM MeTogoM, Mac-
CORLIE J0IH HMKEIA, MEIH H UHHKa onpegensoT no NOCT 130475, FOCT 1304710, TOCT 1304711 win
g NOCT B776 ¢ yauThisaT npd obpaboTke peavibTaTon,

CnexrpohoToMeTpHYECKHT METOO OCHOBAH HA HIMEPEHHH CRETOMOTNOUIEHHA NPH ANHHE BONHLL
SO0 HM KOMINEKCHOTD CcOedHHeMHA KoDATETa ¢ HHTPO30- P-conbin.

ATOMHAC-30CoPOUHOHHLIE METOI CCHOBAH HA HIMePLHHHY OOCAGLIIEHHA NPH TIHHE BOMHEL 24007 s
FEIOHAHCHOMD HATYYEHHE aToMaMi KoDalkTa, 0OpaiyiolUMIEcH B PeIVILTATE ATOMHIALHH MPH BESACHHH
PACTEORD MPo0LE 6 TUTAMA AUeTHIEH - BRIV,

4.2 Cpencrsa wimepennil, BCOOMOTATENLEEE YCTPORCTEL, MATEPHAIL, PEAKTHBL, PACTROPLI

YOTANORK 08 MeKTPONMIA ¢ aMIIEpMETPOM, BICIBTMETROM, PeocTaToM, Obecred Baiolliasl NpoRe-
OeHHe WEKTROTHIA NPH NEPEMElTHBANAN NMPH CHM2 TOKa 3=4 A i Hanpgendd 2=3 B,

AToMHO-abcopbUHOHHBIH crekTpohoToMeTp, ODeCNeYHBAKILIMA NPpoBeIeHHE H3MePeHHE B ITaMeHH
ALUETHIEH - BO3IVY.

JaMna ¢ noaHLIM KEaToaos L1 BosDVAIeHHE CIeKTPAIEHOM THHHH KoDAlbTa.

CnexrpodoTorMeTp WIH POTOWIEKTPOKOAOPHMETD, ODECNedHBAIEHE NMpoBeeHHE HiIMepeHHul B
AHANasoHe ETHH BoTH 490340 ns.

DR KTPOIE IIAaTHHOBRE cetdaTeie no [OCT 6363,

Aueruned rasoodpasueil no NOCT 3437,

Kucaora azordad nmo NOCT 4461, np HeodxoiHMoCcTH OYHLIEHHAS [eperodHkcH, HIH no
OCT 11125, pasbannennan 1:1.

Kucnora cepuan no NOCT 4204, pasBasnenmas 11 w 129,

Anvuak pogusi mo DOCT 3760 wan mo NOCT 24147, pasbannenuwiii 119,

AMMOHHA cepHokacTii no FNOCT 3769,

Kucnora conanan no NOCT 3118, pasdannennas 1:1.

I'vapaizuu cepuokucnui mo NOCT 3841,

Harpuii vkcycHokReauil 3-ponusii no FOCT 199, pacteop vaccosoii kouuenTpaund 0,5 rfem?.

Hutposo-P-cons mo [1], pacteop smaccomoll kouuenTpamwn 0,001 riewmd.

CIHPT 3THIOBEIH perTHHEOBAHHEH Texuuydeckuid no NOCT TR

YHHBEPCANLHAA HHIHESTOpHaA Dysara no | 2].

DunETPE 0he3s0neHHERE N0 |3] win apyrHe cpenHell MIOTHOCTH.

Kobanet no NOCT 123,

PacTeopi KODAILTA WIBECTHOH KOHUEHTPALHH.

Pacteop A smaccopodi konuenTpammd kobaieta (0,001 rfcv’: B cTakan HaM Konby BMECTHMOCTLIO
250 o’ moMewanT Hapecky KobankTa smaccoii L0 r, npummsant 2330 ov’ alomHoil KHCOoTH, pai-
danteHHoil 1:1, pacTBOPHOT NPH HATPEBAHHM, KWOATAT pacThop 3—3 sun, npaansaor 20 oM’ cepHoil
EMCIOTE, pazbapaedHodt 1], BRMMApHBAKT 10 NOARTEHEA NapoR CepHON KHCIO0TEL, OXTARIAKT, K OCTaTKyY
NpHIHBADT Bl— L0 car! BOML, PAcCTROPAIOT COMTH MPH HATPEEAHHH, PACTROP OMIAKIAWT, MNEPEeROIAT B
MEPHYED KONGY BMecTHMOCTEIO 1000 cM®, NOOMBARKDT 0 METKH BOIOI.

Facteop b smaccosoll konmenTpaunmd kobanera 0,001 r/ecM® B MepUVEr KOOV BMECTHMOCTERID
Ty cw? oroupaiot 10 cv pacteopa A, npunreaoTt 10 oy cepiofl KRchoTel, pasbasnewnoi 121, nomm-
BAIOT A0 METEH B

Pacteop B waccosoil kopueHTpauuy ofankra 0,00001 rfcsd: B MepHvID KOADY BMECTHMOCTLI
100 cy? orhupaot 10 eyt pacteopa b, npuaABa0T 3 cM® cepHoil KHCIOTEL, pasbapmenuoi 1)9, 1oausawTt
00 METEH BOIOH.

4.3 Moaroroska K aHAIHIY

431 dna nocTpoeHida MpAIvEROBOYHON IPapHEs NpH onpefetieddd Macchl KODATLTA CnekTpodio-
TOMETPHYECKHM METOIOM B MEDHLIE Konbbl BMecTHMOCTRID |00 cam® orbupaor 1, 2, 4, 6, 8, 10 cm'
pacteopa B, momueaor sogoll oo 15 ou?, npubagnawt [—2 kanad cepuoil KMcnoTe, pasbasnensoi 1:1,
APHAMBAIT 5 cM® VECYCHOKHCIOND HATPHA W JANEE MOCTYNAOT, KAk ykalano & 4.4.4.

Macca kobankTa B pAcTBOPAy L8 IPagyvHpoBodHoro rpapuka coctapader 000000 ; O 00002, 1 (MM,
0, 00006; 0,00008; 000010 r.

[To aHadeHHAaM CHRETONOMIOMWEHES M COOTRETCTEVIOWMM MM MACCAM KOMLUILTA CTPOAT IPaigyHpoBo -
bl rpadHe © yYeTos SIHAYSHHA CReTOMOIMOIEHHA PAcCTEOPA, MOIroTORIEHHOID Des BEeIeHMS PacTBoR:
KODTLTA

4,32 A rpaavapoBOHHOTO rpadidka NpH onpelgieHid Macchl KoDankTa artoMHG-a0CcophuHOHH B M
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METONOM B MEPHEIE KOG BMecTHMOCTEI0 250 cv® otdupator 1, 2, 4, 6, 8, 10 cum® pacteopa b, nommsalort
00 METKH BOAGH W HiMepanT aboopbuHin, Kak vEasano B 4.4.5.

Macca koGanLTa b pACTROPAX ANA MpagvipobkH cocTtamager 0.0001; 00002 0,0004; 0.0006; O,0008;
0,000

4.4 IMposenenHe anaimaia

441 B crakad waM Kon@y BMECTHMOCTEIO 230 ¢u’ nosMewaior sapecky npode Maccoid 1,000 r,
npUAXBaKRT 1520 cv’ azoTHoll KucaoTe, patbapneddol 111, pacTBOPAIOT NPH HAIPeRAHHM, KHNATAT
pacTeop F—3 MHH, OXIAHIANT, NPpEANBADT 13 ox’ cepuol KHCHOTRL, paibaptenHod 1:1, BeapuBawT
FACTROD 10 MapoBl CepHOi KHCIOTE, ONXTsTRoT,

K octatey npunupaint 50—60 cv’ sonw, gobastmor 3—4 ¢ cepHOKHCIOro aMMoHHA W pacTBopaioT
COMH NpH Harpesanin. K pacTeEopy NPHIHELOT MPH NepeMell e aMMHaK 10 NOARIEHH ero 3anaxa
H 1o T B cu® HE0RITOR.

Pacteop ¢ ocankoM BLIIEEEMEBAKT B TerwioM secte 25—30 smui. Ocanok onpHALTPOBBIBAIOT HA
dunerp (KpacHas wie Denas Aeura), cobupas GHILTPAT B CTAKAH BMeCTHMOCTEIO 230 o, dnerp
OpoMBBAIDT 2—3 pata aMMHakod, pasbasiennsiy 19, iLTpaT HCNOILIVIOT, Kak vkatamo o 4.4.2,

Ocazox va deceTpe pacTeopaioT 6 10— 15 cw’ ropaveli conanoi kucaoTel, pasbasiennodt 1: 1, dmnstp
npoMEBE0T 3—4 paza ropadeld sogodl, cobupas UABTPAT ¥ APOMBIBHLIE BOOL B CTAKAH, B KOTOPMOM
NpoBOIHIOCE ocakaene. K pactoopy npuaueaior 10 cw? ceproil kucaoTs, pasbannennodt 1:], nnapn-
BAKIT B0 NOARTEHHMA MAPOR CEPHOl KHOIOTE, OXTUKIANT, npuansawnT 2030 cv’ Roosl B pacTEORAOT
COMM TP Harpesasnin. PACTROD NePEBOIAT B MEPHYVIO KONGY BMECTHMOCTRIO 2300 cu® M HCOOABRIAVIOT, KAK
vEatano B 4.4.3.

441 K dmaeTpary nproaniaior 2,0 r rapaiiHa, JoTHB0T podoi 10 odkema 200 cM? 1 npoBoaaT
WEKTPOUINE B TedgHMe 1=1.3 u npu nepeMe HBIHRE PACTBOPA, HCHOIEIVA NpeiEpHTe I BH BIRe e HH Ee
MAATHHOBEE JMEKTPOOLL, NPH CHIE ToKa J=—4 A 0 Hanpmkennn 2=3 B. [Mocne obecupeuynBanid paAcTBopa
CTEHEN CTAKAHA W BRICTYTIAKMIWE YACTH WIEKTPOAOE ODMBIBAIOT BOOOH, mpHaneawT 13=20 cuM* poge |
MPOICEEADT WEKTPOUTAT 0= 15 sun. DIeKTPpoall BEIHHMAIT W3 PACTROEL, MPOMLIBAIOT BOOOH, BEIKIK=
QAT TOK. DNMeKTPOIE NPOMBEBAOT HTHIORLM CIHPTOM, BLICYIIHBAIOT NpH TeMnepatype 95—105 "C w
Tederre 15320 MuH, 0NEEIAIDT H BIBSITHBART.

4.4.3 Pacreop nocie NpoBeieHHd eKTPOIAId BENapHBanT 10 obwesa 4030 cu® ¥ npuIdBawT
cepuyin kacnory, pasbamtennyie 11, 1o pH 1--2 no vuupepcansiol MHOHEaTopHoi Oysare. [lpHcoean-
HAKT PacTEOp K pacToopy B sepuoil konbe mamecTuMmocTiio 250 cu’, DOAMBAKT J0 METEHM BOOOH M
OOPEREIAKT b PACTEOPRE MACCY KODAILTS cOekTPpofoTOMETPHYeCK M METOLI0M, Kak vEazano o 4.4.4, win
ATOMHO-AGCOPHITHOHH LM METOOOM, KaK yrazauo n 4.4.5

4.4.4 Npy Hcnonb30BHAH CNEKTPOROTOMETPHUEC KON METOIA B MEPHYID KOGy BMecTHMOCTEID 100 om®
OTOHPIOT THEBOTHYID YACTE PACTROPNE, MOATOTORIEHHOTD 1o 4.4.3, 000apnqaoT SMMHAK 10 MOARTEHHE OCATK
FHAPOKCHID #eNesd W pacTEOPaioT erg B 23 Kamnax cepioi KHcaoTel, pastariennodl 101,

K pacTeopy npuasBaKeT 5 oM’ VECYCHOKHCIOID HATPHA, KMnATAT 2—3 mun, npuwmeaot 10 ca’
PACTEOPA HHTPO30-P-comn, kmnatar 2—3 mun, npimeaiot 10 cq® atotHoll kMeaoTe, pasGammeniod 1:1,
KHIATAT | sH. PacTBop OXIAKIAKOT, NEePesoIdaT B MepHyio Kondy sMecTHMocThIe 100 ey, tonusanT oo
METEH BOMGH.

Heped 37 MHH HiMePHIOT CEETOMOTIOMEHHE PECTRORA Ha CTIEKTPEPOTOMETPE MPH JUTHHE BOSIHED 300 1w
WEH Ha POTOUEKTPOKGTORHMETPEe B O0MacTH WiHH BodH 490-—=5330 ww., B xkauecTne pacTBOpa CPaBHESHHA
HCTIONLIVIOT PACTRGP MPERTVHPOBOYHOrD Fpadids, MoaroTomIeH LI De3 BEeIeHMA PAcTBOPE KOGMITLTA.

Maccy KoDaIkTa B pACTREOPE NPODEI HAXOIAT [0 rpanyMpoBoTHoMY rpaduky, nocTpoeHaosMy no d. 3.1,
C yueToM KoMpfiMuHenTa pastanieHus pacTBopa.

445 [lpH HCOMIB3OBAHHE ATOMHO-A0COPDUHOHHOND METONA OMNPeIe e HIMePanT abeopiLHKg
pacTeopa NPodE mo 4.4.3 ¥ pacTEOPOE 1A MPAIyHpoBoYHOro rpapika no 4.3.2 npy 1idie sondel 24,7 1M,
MpHHe wean He somee 1,0 Hw He Medee IBVY pad, NoCIeIsBareILie BROOA MX B IUTAMS, [PpOoMEBIBAKGT
CHCTEMY BOOOH, NPOBEEPRAT HYISEVIO TOUKY U CTaDMALHOCTE TREIVHPOBOUHOTS Mpadiika.

Mo sHave A AGCOPOIIHH PACTREOPOE 18 MEUIVHPOREN W COOTRESTCTEVIOMWIHM MM MaccaM KobaiwTa
CTPOAT FpalyHpoBoYHER rpadm.

Io apaveno abcopdUHH PpacTEOpE NPODE HAXOAAT Maccy KODATETE Mo CPagyHpoBoYHOMY rpadery.

4.5 ObpaboTea peiyIsTATOR AHAHIA

Macconvio nocio Kobankta X, %, BEMHCIAOT Do gopuyne

(M — M) - M - M)~ M | 100
X = - i - (& + X, + X)), (1)

roe M, — Macca KaTooa nocie XIeKTpOAM3a, I
-'Hz = RACCH KaTOoOa J0 IeKTROadsEa, I
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My — Macca aHona 10 AMeKTPOoTH IR, T
M = Macca aHona mecne AMeKToTHR, 1]
My — Macca KoDLIeTA B pACTBEOPE NPODH, T
M — macca HapeckH npobel, 1)
X, — saccopad oond HHEend B opobe, %
X; = maccopas nons Mend B npobe, %
Xy — saccopad nond uHHEa B npobe, 9.
4.6 KonTposs TOYHOCTH AHATHIA
Konrpom: MeTpolorHyecKiy XapaKTepHcTHE PeayviETaTon auamiia npopoaat no NOCT 13047.1.
MorpemmocTs MeTona anmanusa A coctamageT (L2 %. HopuaTHBL KOHTPORH: TONYCKASMBIE PACKOMK -
NEHHA PEIVILTATOR ABVE HIH TPeX MapalieibHbix OnpeleneHuil o, Wid &, COOTBETCTREHHO COCTARNAIT
(0.2 % u 0,3 % qonycKaeMble pacxoMIeHHA OBYX peivILTaToR aHaTiia 0 coctammmor 0.4 5.

5 Pacuernmil MeTon

[Mpy macconoit none Kobaneta cpkime 98,5 % macconyio 0omo KoGaneTa ONpefeisiorT PacueTHEM
MeTomonM. JL1A 3Toro HAXOIAT CYMMY MACCOBLX Joaed npusMecel, wopsupyesery 8 DOCT 123, a takke
KpEMHHE M amoMHiaHA, onpeteneHisy no FOCT 13047.5 — MOCT 1304721 wm no FOCT 8776, paTex
fe3 OKPYTICHHA, H BRIMHTAIT ee 13 100 %.

Chpyriedde pasHoCcTH NPORGOAT 10 YHCAR IHA4YalEX nHd, YEaIaHHEX 6 TalIHuay XHMHYecKoro
coctapa B OCT 123,

MPHIOHEHHME A
(eI panos Hoe )

bBurivimorpadis
(1] TY 6-09-5320—86 Hurposo-P-cone

[2] TV 6-09-1181—589 Bymara HHEHEATOPHES YHUBCPCANLHAR s onpepeneuud pH 1—10 w 7—14
[3] TY 6-09-167TE—95* dunsrpsl ofessoneHHele (BeH, KPACHAL, CHHAH JIEHTE)

* Meiictaver va teppuropan Pocoriickoi Pencpanmn.

YK 66%9.24/.25:543.06:006.354 MRKC T7.120.440 B34 OKRCTY 1732

K aiouensie cnoba: KoGansT, XMMHAUYECKHI AHANTHI, MACCOBAA O00H, CPEACTRA HAMEPEHHI, PACTROD, PEAKTHE,
npofa, rpanyHpPoORCYHEN rpahHK, PEIVIETAT AHATH3A, NOPEIIHOCTE, HOPMATHEBR KOHTDOIA

Peguerap T8, Hoxiwosa
Texnnueckwh penasrop 8 Mepeosons
Kappekrop MW.C. Kafawoee
Kosmnswrepoay seperea T4, Kpprevaod
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