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ITpenucaonne

1 PASPABRBOTAH MexrocviapcTBeHHEIM TEXHHYECKHM KOMHTETOM MO CTangapTHaaman MTRE 103,
YEPAHHCKHM HAVUHO-HCCTe I0BATENBCKHM W NPOSKTHRIM HHCTHTYTOM THTANHA

BHECEH lNocynapcTre HMBIM KOMHTETOM ¥ Kpamsibl 00 CTAHIAPTHIAMHE, METPOIOMHH M CepTHgRKA-
LHH

2 MNMPHHAT Megrocyaapcreensiiy CoRBeToM MO CTAHOAPTHIALNAK, METPOIOrMH W CepTHgHEALHN
(mpoTokod Me 9 ot 12 anpens 1996 1)

38 NPHHATHE MPOroTocoBaTH:

Hoon s s me racysiporea Hansensmane HanBo L AsHors DECAHS fHF CTAHIHPTHIINAN
Aseplatipsauckan Peconviomgs AArbCcTaHAapT
Pecnybnnes Geaapyes Foceramaapr Beaapyeu
Pecnyinuea Kamxcras Mocemaraapr Pecnyonusn Kazaxcran
Pocomitckan @enepanns lNoceranaapr Poconn
TyprmesnncTan Fnannan rocynapereesnan ucnekuuns Typraesncrana
Vipauna lMocetapaapr Yepane

3 Nocranornednes Docyaapereeniors KoMuTeTa Poccriickoil Menepauni mo cTalgapTHIALMH H
METPONGTHH oT 19 oktadpa 1999 ro Mo 353-0T MemrocyiapcTeeHueii ctangapt DOCT 9833, 10—%0 npenen

B A2iicToHE HEMOCPENCTRENIO B KAYECTRE TOCVIAPCTREHNOrD cTanaapTa Poccuiickoll Menepanin ¢ 1 wiooa
LT

4 BBEAEH BITEPBLIE

i MINE Higarenwcroo cradgapros, 2000

Hactosiuufl crapmapT Me MoseT OLITE MoOAHOCTLD HAH YACTHUYHO BOCTIPOHABELEH, THRAKHPOEAH H

PACTPOCTPAHEN B KauecTie OQHIHATLHOTD HIMAHKA Ha TeppuTopii Poccuiickoit Menepamnn Ges paipe-
wieHHs Noccrangapra Poccun
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M E K I' O CV¥ Il APCTHBEHH B #H CTAHIAPT

THUTAH I'YBYATHIA
NMeTon onpeleienEs HHODHA W TANTAAR

Sponge ttanium. Method for determination of niobiom and tantalum

Jara geeavenn 2000—07—01

1 ObnacTs npHMeHEHHA

Hacrosiumll craniapt yeTadanmMBacT poToMeTpHUIecKHil MeTod onpedeie HHg HHoDud (MPpH Macco-
poll none uHoGua ot 0,002 % ao 0001 %) W aKCTpaKUuHOHHO-(DOTOMETPHUYECKHE METON ONpeIeneii
TaHTala (MpH Macconod gone tantana ot 0,001 % oo 0,003 %) B rvGuatom THTane mo FOCT 17746

Merog ocHoBAH Ha OTIENEHHH HHOOHA W TAHTAIA OT THTAHA M CONYTCTEYIOLIME OpHMecel ABYEDaT-
HEBIM GCARIEHHEM HHODHA M TAHTATA TAHHHOM B CONAHOKHCION cpeie, nocieayniles critanie N OcaIKa
¢ nUpocyvabfaTosM Kanua, oGpasoEaHHE B NPHCYTCTERH BHHHOH KHCIOTE OKPALIe HHOID B KPAcHLIR UBeT
EOMIUIEKCHOTD COSAHHEHHA HAODHA ¢ UHandOpMazaHonM=-2 ¢ NOCIEIVIOLWHM HIMEPeHHeM OnTHYeCcKo
IEIOTHOCTH PACTROM.

Tawran onpegensdiorn NyTeM IKCTPAK UMK JeHI0I0oM KOMIUTEKCHOT) COeIRHEHHA TAHTANA ¢ KPHUCTA-
JHYECKHAM (PHOISTOBEIM H NOCAEIYILIETD HIMePeHns ONTHYeCKOH MITOTHOCTH JKCTPaKkTA.

2 HopmaTHBHLIE CCBIIKH

B HacToALes CTAHAAPTE HCMOILI0BEAHEl CCRUTKH Ha CNeayIoUIHe CTANIARTLL

[OCT 831597 lNocyoapeTBeHMan cHCTeMa OECIIEYeHHA enHucTa HaMepenmil. CranaapTHee ofb-
padisl. OCHOBHLIE NOACHEHHA, TOPALOK PAIpaBoTEM, ATTECTAUNH, YTREREIeHHA, PErHCTPAL NN H MpHMe-
HeWKHA

MOCT 260379 Anetod. TexHHuecKHe Youonms

MOCT 420477 Kucaora cepuad. TexHHISCKHE YOIORHA

MOCT 446177 Kucaora asoryas. TexHu4eckHe VeIonHa

MCT 446376 Harpuil daopuetiidl. Texuvaeckue yelonus

MOCT 371278 AvMoHRH WABEICGOKACTEG |-Boaueiii. TexuuueckHe Yoioniet

MOCT 581777 Kuciaora puadas. TexHHHeckns VCIonHs

MOCT 395575 benaod, TexuH4yeckne veaoBHa

[OCT 717276 Kanuil nupoce pHokKicii

MOCT DdE2—T8 Kucaora QmopHcTOROIOPOIHAA, TexHHYeCcKHe YEI0RMA

MOCT 10652—73 Conk IMHATPHEERA HTHASHIAAMUH-MN, N, N7, N'-teTpaykcycHoll KHCAOTE 2-nom-
Hasa (Tpuaon b)

MOCT 1426177 Kucaora conanad ocoboll aueToTel, TexHHIeckHe Yeaonm

MOCT 1774696 Tutan rvbuaredl. Texudueckie VeIonHs

MOCT 2378096 Tutan rvbuareii. Metoan oTopa H NOANOTOBKH npob

MOCT 25086—E7 Upetdnle METAUIE W WX craase. O6mHe TREGORAHKA K METOIAM AHATHIA

3 Obdmue Tpedoeanun

11 OGwwe TpefoBaud K MeToay aHanuia — no NOCT 25086,
3.2 Orhop 1 noaroresky npod npopoaat oo FOCT 23780,
1.3 Macconvio 100 HHOOWE B TAHTATA ONPeIeiaioT Mo IRyM HABECKAM,

Hazanwe odmmmansnoe
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4 Cpeacrsa M3MepeHHil H BCTIOMOTATEbHBIE YCTPOHCTBA

Crnexrpogorosderp THna CO-46 wnn doToMeTpiMec kil KonopHMeTp KOHUEHTPALHOHHBIT THNA
KODE-Z, wnn aHanor sl mpadop.

Kucaora conanad no DOCT 14261, pasGasaennas [:1. 114, 1:9 u 1:49,

Kucaorta asomian no DOCT 4461, p = 1,35—1,40 rfea’.

kKucaoTta cepuas no NOCT 4204, p = 1,84 rfew’

Kucaora dropuctosonopoanan no DOCT 10484,

KHeaora ackopbuiopas no FocviapcTeeHpoi dapMakones X,

Kucaora sunuan no POCT 3817, pacteop MacCcobBbly KouuenTpanmi 200 w40 rfmu’.

Tanun no FocyvaapcTeennoi dapyakones X, PacToop MACCOBLIX KoHUeHTpauwi 30 w 10 rime®,
OOCIEIHHA MOTORAT PACTEOPEHHEM TaHdHa B MW oo pacTeopa Coaauoi KMcaoTs (19

Kaausa nupocyisfar (Kaauil nupocepuokHcaeii) no DOCT 7172,

Harpua dyropun (Harpuil dropicTeiil) no DOCT 4463, pacTeop Macconoil KonueHTpaumy 50 r/fom.

Benaosn mo NOCT 3935,

AMMOHNE THAPOOKCATATA MOHOrHIPpaT {amMmouuil wasenepokHeawi) no NOCT 5712, pactoop mac-
CcOoBO KonuenTpaumu 40 rfo’.

L_lH:llll:b-upMa:iau-I NG AedcTEYIOWe MY HOPMATHEHOMY JOKYMEHTY, PACTHOR MACCOROH KOHLUEHTPAHH
I r/msa’,

Aueron no FOCT 2603,

KpHcTannuyeck il poneTons il no JelcTeyvIoweMy HOPMAaTHEHOMY I0OKVMEHTY, PACTEOR MaccoBok
EoHUEHTPatE 2 rfmow

MpnETpEl ofe330NeHHEE sKpacHas NeHTae W «5enad NeHTas Mo JefcToVIOUEMY HOPMITHEHOMY
AOKYMeHTY.

DrHaeHIHaMHEH=N, N, N, N-TeTpaykoVoHOH KHCI0TH IHHATPHEROH Coai guriapar (TpunoH bl no
FOCT 10652, pacTrop MonapHoll KonmenTpamn 0,025 sons/ o’

MocyviapeTeeHHEE CTAHAAPTHEE 0bpatuLl no DOCT 8315,

CTaniapTHeIe pAcTEOPLL HHODHA,

Pacteop A: 0,3575 r okcuna HHOGHA (V) CILTARTAIOT ¢ 7 ¢ IHPOCYALKITA KATHA B TEIATHHOBOM THTE
npu Teneparype (793123) K. [Mnap pacteopaor o 100 cv! pacTeopa pMMHORE KHCIOTE  Maccopoli
ponmenTpamian 200 rios’, nepeHocAT B MEPHVID Komby BMecTHMOCTEID SO0 cv, DoMHEOT BoToil 10 METEH
H NepeseHpanT. NoleH K NpeMeHeHHID B TeYeHHe Mecqla.

| cw? pacTeopa A conepsaT 00005 r upobung.

Pacteop bB: 2 cu” pacTeopa A MOMEIIAIOT B MepHYW KoADY BMecTHMocThio 100 oam’, nommsaot
PACTROPOM BHHHON KHCIOTH Maccopoil konuenTpanuu 40 r/aM’ 10 MeTkH W nepeseurnsawot. [oToBat
nepen npHMeHeHRes.

1 e’ pacteopa B comepamT 0.00001 r wmobua.

CTaufapTHLIe PACTROPLI TAMTATA.

Pacteop A: (L1526 r okcHoa Tautana (V) CrUIapagioTr ¢ 5—6 r nupocyibaTa KaTuda B riaTHHOBOM
THIAE NpH Temnepatype (793+23) K. Inae pacteopaioT & 1530 oM’ pacTeopa MOHOTHAPATA MMIPOOKCAIATA
AMMOHHA NPH HATPEBAMHM, PACTBOP NMEPEHOCAT B MEPHYID Kondy BMecTHMOcThIo 250 cm’ u monmsaior
Boaoi 10 MeTEH. PacTiop roges K NpHMeHeHHEy B TeYeHHe OBYX Helell.

1 cw? pactropa A conepsut 00005 r Tanmana,

Pacteop b: 2 cum® pacTtoopa A NOMELIAINT B MEPHY) KOADY BMECTHMOCTEID 230 cM®, J0AWBAKT
PACTROPOM MOHOMHAPET] FHAPOCKCLTATA AMMOHHA 10 METKH M NepesellBaioT. FOTORAT nepel npiseHe-
HHEM.

| ey’ pacteopa b comepmort 0,000004 r Tantana.

5 Ilopagok npoBeleHRA H3IMEPEHHIH

5.1 Hampecky saccoil 1,00 r MOMEHAKT B CTAKAH BMECTHMOCTEIO 300 on’, npunumesawr 100 cwm?
pacTeopd coMAHGH KHcaoTel {11} Crakad HaKpLIBEOT YACOBEM CTEKNOM HIH CTEKTHHOH BOPpOHKDH H
BEAVT PACTBOREHME MAPH YMEPEHHOM Harpesad i, O0LesM PacTBORE NOLLe PAHEEIOT NOCTOAHHEBIM, NepHO=
AMYECKH I00aBisd pacTeop cosstHol kucenoTet (101 Tlocke NoaHoro pacTBOPEHHA HABECKH B PRCTBOP
ApHAMEAINT mpusepdo 1 es? atoTioll KMenoTsl 10 ofeCuBeuMBANHI PACTRORNA M KMOETAT 10 VIANSHH
OKCHIORE A30Ta, Noche 4dero sodanmsmoT L3 r ackopbHHOBGH KHCIOTEH H PAcTEOP pasbamiaioT Bogoi
npusepro 1o 200 cu’. B cTakal © pacTROpoM NoMeIaoT GyMakHyio Maccey, npesueaiTt 100 cv? pactoopa
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TAHHNA MaccoBoi koHnedTpauuyd 30 r/ow?, cTakal HAKPLIBAKT YACOREIM CTEKI0M H KWITATAT PACTROP B
TeyeHue =30 MU, Mociae Yero PAcTEGD OXTAR AT M OCTARMAIOT Ha V-3 4 118 POpMEpOBAHHE OCaaKa.
Pacteop ¢ ocankoM eUisTpyioT yepes 0ea30i kB LT cpeaHeil MIIoTHOCTH «Demas TeHTas i 3—d4 pada
NPOMBIBAKT PACTREOPOM COAAHOR KuenoTel (1:49). MuaeTp ¢ OCATEOM NEpeHOCAT B MIATHEHOGYI UALHKY,
AOMELIAINT €8 B XOA0MHYH Myde utyvio nevs. Bo Bpeda Harpena newd oCalok BLICYLIHBARKT, O30MAK0T H
3aTeM NMPOEATHEEOT npH Tesneparype (13053257 K.

Ocalok OCTOPEHD MPH OTEIIOYSHHON DeHTHIRNHE BEEHMADT #3 Myeasaol neun, gobapnsnt
F—i kanens cepHoil KHCIOTLL, 3 on® hTopHcToROOOPOIHON KHCAoTE, COlepaHMOE I TINATHHOBOH yalnke
HArpemsoT 00 BHEASTEHHA Napos CepHoil KMCIOTEH B JANee YIADHBAKDT 00 COCTOSMMA BIAMHOID OCAIKA.
K ocratey B ualke mpUOiHEA0T 3 o conguoi KkucnoTel (1:1) 1 HarpesarT B TEUYSHHE HECKOMLKHY MHHYT
A0 pacThOpeHiA ocanka. PacTeop NepeHocHT B CTAKAM, B KOTOPOM NPOBOAMITOCL MEepRoe OCAmNsHHEe,
OMOMACKHBAKT YAIIKY HeDOIBIAM KOAHYECTROM BOME, NPOTHPAKT &€ KVCOMKoM HIBTPORANLHOH GyMard,
KOTOPEN MOMeanT B TOT #e CTAKAH, H ele pas onoackHBaoT HeDOABIIHM KONHYeCTBOM BOUILL
[NpoMEEREE BOXE OGBEIHHAKT B CTAKAHE C OCHOBHBIM pacTBopoM. K pacteopy npuansaot 100— 150 ca’
PACTROPS TAHHHA MacCoRod] KoHuenTpamnu 10 r/omv? . noveanT GUasTpoGvMasHyie Maccy, sHocar 0,25 1
AcKOpOHHOBOH KHCIOTEL, HAKPEBAIOT CTAKAN YACOBEM CTEKIOM H KHIATAT pacTeop oxono 1 o, CoumanT
CTAKAM C JMEKTPOTUTHTEH, MPUIHBAKDT K fopadesy pacTeopy 5070 cv’ pacToopa comasod Kuciore (1:4),
PACTEOD OXTARIAINT W OCTABIAKT Ha 3—4 4,

Pacteop © ocankosm (HALTPYVIOT dYeped OGoHHOH HAILTD «0enas JeHTas B «EKPacHAs JTeHTas,
OPOMEIBAKT 0o 3—34 paia PacThOPOM COoMAaHod EHcnore (1:4Y9), mocne 4erd NoMsellanT B KBApLe Bk
THIE .

KEapuessiii THIe b © OCATKOM NOMELIAINT § XOR0IHYI My(PelbHYD nedk. Bo ppess Harpesa neds
OCATOK BLICYITHBAKT, O300IAKIT, 4 JaTeM MPOKATHEAIOT nNpH resnepatype (1303425) K.

QCcanoK 0 THEOE CINARTHIOT ¢ nHpecyInpaTon kaaug Maccoit 0,73 r npe Temneparype (793423 K
B TeYeHHe =3 MHH.

Torent BEEFHMAIOT W3 TeUH, GUIAXRIanT, JobapnawoT 10 ey’ pacTROpa BHHHON KHCIOTED Macconol
EonuenTpan 40 1/, HarpenanT a0 PACTRopeHHd Tnapa. PacToop NepeHocAT B Mepiyly  Koahy
BMECTHMOCTEIO 23 M7, JOIHBAIOT 10 MeTKH PACTROPOM TOH e BHHHON KHCIOTEL B 118PeMe LT H BT,

5.2 na onpegensHMd HHOGHA ATHKROTHYIO YACTE pacTBopa 10 cu® NOMemamT B MepHym Koaby
EMECTHMOCTRIO 30 ca®, npuaHEmoT 1o obkesa 40 cu’ pacTeop conAnodl KucnoTed (1:9), nodanmawoT 0,5 e’
pacTropa Tpwiona B, 2 cx’ pacteopa nuandiopMalana-2 1 HAMPeBaoT 10 TeMuepatypsl {343+10) K. Cnyera
15 MHH pacThop OXITAEDA0T 00 KOMHITHOH TEMOEPaTYPL, IMIHBAKT 00 METKH PacTBOpOM CONSHON
KRCa0TE {1:9) B nepeMenIuEaKnT.

OMTHYECKYID UIOTHOCTE PACTBOPA HIMEPRSIOT Ha QOTOKMIOPHMETPE HAH CReKTporoToMeTpe npH
ANHHE BOTHEL 670 UM (KpacHBl cpeTodpHnLTp AR GOTOKONMOPHMETPa) B KIOBETE © TOMIMIHHOR ToOrmoas0n-
wero caos 30 vy, B kadecTse pacTeopa cpaBHeHHs NCTILEVIOT PACTROD KOHTROITLHOMG OTILITA,

5.3 [las onperenenid TANTALA ATHKBOTHYIO YACTE PACTEOPA 3 CM° MOMELLAIOT B KBAPLIERYHD TIPOGH Ky
¢ npureproii npodkoll emecTHvocTEi 100 cw?. JoBannmor nunetsol 2 ca’ pacteopa dmopmoa HaTpus,
| ca® pacTeopa kKpHcTALIHYeckoro duonetosoro, [0 cu’ Gentona (M3 GOPETKH) M IKCTPATHRVIOT OKpa-
weHHLH KoMmaeke B Tederne | van. [Mocae pazoenenns as ToUHO oTMepeHHMi obneM 3 ov’ Genaon-
HOTD CIIOA MOMELAINT B CYNYI0 NpoGHPKY © OpHTepToil npofxoil, Kyla npeisapHTeIsio sHocat 1w’
AUETOHA, H NepeMeliBanT. ONTHYSCKYID MIOTHOCTE IKCTPAKTA HIMePAoT Ha ((OTOROIOPHMETRE HIH
crekTpohoToMETPE OpH LAKHHE BOIHEL YN wv (opanzseneil coeToguNLTR s PoTOKOIoOpHMETpA) B KIORETE
C TOSHHOH noraoiaoiero cooa 10 sy, B kadecTse pacTeop CpaBHelHs HeMoibiyioT SKCTPAKT pacTiopa
EOHTPOILEHOMD OTNBITA,

5.4 llocrpoende rpagyEpoBOSHOND rpadinka

54.1 n# nocTpoeHid MPAIVHPpOROYHOTD rpadiika npi Maccoioil goome uuodns ot 0,002 % oo 0,01 %
B IECTE M3 cemM MepHMX konh emecTHMocTio 30 ov® pmomewmor O08; 1.0; 2.0; 3,0: 4.0; 50 cm!
CTANAAPTHOM pacTeopa b muodud, aro cooTeeteTeyer O, 000008 O, 0000 10; O, 00020; 0L O0I30; O, 000044);
0000030 r puobug. Bo pee ceMb Konh NPUIMBAIOT pACTROP comauod kucnoms (19 o ofkema npHMepHo
40 em®, 1,3 cw® pacTeopa Tpraona B, noGannmor 2 om® pacTeopa unandopmazana-2 W aagee NOCTYNAKT,
KAk veadaHno B 5.2, B kavecTee pacTiopa CPpAaBHEHHA HCNOABIVIOT PACTROP KOHTROLWILHOM OGNBITA.

54.2 Nna nocrpoeHMa rpagydpoBoupore rpadmra npd daccoeofi gone tadTtana or 00001 % oo
0,005 % B ecTh H3 CEMH KRAPHEGEIN NMPOGHOK ANA SKCTPArHPORAHNE BMeCTHMOCTRIO 100 oy’ nose maoT
oA 1,0 13 2,0; 2,5; 3.0 e’ cranpapTioro pacteopa b ranmana, uro coorsetcrayeT (O,000002; 0000004 ;
O, O00006; 0,000008; 0,000010; 0000012 ¢ Tawraa.

Bo nee cemb NpoSUpoK NMPUIRBAINT N0 5 ¢! pacToopa KOUTPOALHOTD OMKTE, no 2 oM’ pacTeopa
hTopHIa HATPHA W Jalee NOCTYIAKT, Kak vEazano B 3.3, B kauyecTbe pacTeopa CPABHEHHA HCNOILIYVIOT
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SKCTPAKT, TOTVMeHHWE W3 PAcTBOpa B CenbMoil npofHpKe, Heé COOSpHAllero CTANIAPTHEI pacToop
TAHTANA.

543 [No nonryae LM IEUe HHAM ONTHUYSCKOH IIOTHOCTH 1 COOTRSTCTRYRMLMM HM MACCAM MUODHH
(TAHTAIA) CTPOAT MPATYHPOROYMHLIN rpadmk.

6 OoOpaboTka pe3yIbTATOBR H3IMEpPeHHi

6.1 Maccopyvio domo HHotnd X, %, BLMHCEOT o Gopuyne

x="2 1o, (1)
nr ¥
roe , — wMaccd HHOOHA B PACTROPE NpobEl, HAIeHHAA Mo rPAIYHPOROYHOMY TpadHKEY. T
Fo— ofumni ofkes pacToopa npofs, cu’;
M o— MACCA HABSCKK, T
F, — ofLeM alHKBOTHON YACTH PACTBOPA NPOOLL, cM?.

6.2 Macconyvio nomio Tautata X, %, BRMHCTTT AHATOTHYHO,

7 JonycTHMAA NOTPEMIHOCTE H3MEPEHMIH

7.1 PacxosmeHHe sMesly peiviLTATEMM HiMepeHHi H peivILTATAMH AHATHIE (NpH IoBepHTENLHO
BEpOATHOCTH P = (,95) He JoaaH0 NPpeRRIIaThE JOMVCKASMEIY IHAYeHHH, yKatauHEy B Tabaauax 1« 2,

Tadawua I BrpousHTax

Maccosas poas Huobsnn

RWITEKIIEHDE PR ICHES
SiEEY PCSVALTRTIMM

u_ﬂllj’\'.llﬂl'.' B O PACRIEIEHES

n PEREN INOEPCE HOOTH

NAPLIALARHIN HAMEPEE ki MERDY PESILETUTINMNE QHILIEE II}HEF'\!IIHﬁ A
Or 00020 a0 00000 sk, 0,007 O, 0, (0
Tabawupa 2 BripouesTax

Mluacconon aoas TaNTIRIL

ﬂﬂllj‘i’ﬁ.u‘ll\!ﬂﬂ! PR I HAC
HEEILY PESVALTATIMHE
NapaalcibHR IIJMEFH_'IH!ﬁ

ﬂ“ll:ﬁ:ﬂ.ill‘.'hlﬂl.' fECREAEHAC
BIEELY PCROCILTATIM B QHAOnsEa

Mpezen norpemAacT
HEMepensil &

O 00000 a0 00050 mehou.

0,03

0,004

0,003

7.2 KoHTpods TOYHOCTH PeIyILTATOR AHATHA OPOGOIAT N0 CTANIAPTHOMY 0Bpasiy b COOTRETCTRHH
c [OCT 253086,

JonycKasTcd MPOROOHTE KOHTPOTE TOMHOCTH PEIYILTATOR AHATHIE IO METOOY OODAGOK B COOTHET-
cren ¢ FOCT 25086,

Jobapkamy ARTHIOTCH CTAHIAPTHLE pacTeOpE b,

8 Tpebopanna K KpannUEKALAR

K BRMOTHeHHKD 3HATHI TONYCKASTCH XHMHK-AHLTHTHE KBATHHM KA He HEe d-ro paapsana.
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