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[Tpeaucaonue

I PASPABOTAH MesrocyviapcTBeHHEM TEXHHYECKHM KOMHTETOM MO CcTaddapriaamn MTE 105,
YEpaHHCKUM HAVIHO-HCCIeI0BATENBCKHM M NPOSKTHRM HHCTHTYTOM THTAHA

BHECEH lNocyaapcTheHHBIM KOMHTETOM YKparie 00 CTAHIAPTHIHN, MeTPOAOrHE 1 ceprrdiika-
LUK

2 MMPHHAT MexrocyaapcTeeHHbiM COBETOM MO CTAHSAPTHIALTNA, METPOAOIMH W CepTHER KA
(npoTokot Mo 9 ot 12 anpena 1996 1)

38 NPHHATHE MPOroIocoBani:

Hivn see mosa s e Sy RiapoTns Han srenona e Hl o Ao rs DpraHE nd CToOHIART HTHITEH
Acepbaiigsadckan Pecnvbnmra Adrocoranaapr
Pecnytnnka beaapych lNoceranaapr Beaapycu
Pecmyinuea Kasaxcran lNocemraapt Pecnyonusu Kasacras
Pocemiteran depepanns locemamaapr Poceun
TypraseHncTan Fnasnas rocyiapecreeHAas HHenekirs TypEaesncTana
Vrpauna Moceranaapn ¥kpanuol

3 Nocranommenwes Nocynaperseddors komureta Poconfickoil Qegepaum mo cTadiaprHzagdy o
MEeTPpoUtOrMH oT 19 okTabpa 1999 ro Mo 353-cT MearocyrapeTieibii craraapr FOCT 9833 10590 ppegen

B A2HCTRHE HETIOCPEICTREH NG B KAYRCTEE MOCYIARCTEEHHOID cTanaapTa Pocouiickoi ':I‘E,J,E[]E'ILI_HH c | Heoois
20MH} .

4 BBEIEH BITEPBLIE

i MK Hapareawcrso crawmapros, 2000

HacTogiuil crangapr ve MoeT DLETh NOTHOCTEES HIH 93CTHUHG BOCTIPOHIBEIeH, THRLEHUPOBAH W

PACMPOCTRAHEN B KauecTse OfUIHATLHOTG HAGAHKA Ha TeppHTopin Poccuiickoii Menepannn Ge paipe-
wienuA Nocctanaapra Poccun
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M E K TI' 0O CVY¥ 1 APCTBEHHB H C T A HIAUPT

THTAH I'YBYAThIN
MeTon onpencacnad HHOGHA W TaNTAAA

Sponge ttamwm. Method for determination of niobiom and tantalum

Aora peeacsmn 2000—07—01

1 ObaacTe npHMeHeHHA

HacToaimmil cTaniapT yeTaHaRmnBaeT (pOToOMETPHYSCK A MeTOI OnpeJeiedid HHODHS (TPH Macco-
poll. aone wuodua ot 0,002 % oo 001 %) B 2KCTKUHOHBO-OTOMETPHYECKHA METON OnpelensHHs
TanTLa (npy Maccopoil gone tadTama ot 0001 % oo 0,003 %) o rvuatos turade oo FOCT 17746,

Meron ocHOBAH HaA OTACNSHMH HHOGHA M TAHTAIA OT THTAHA W CONVTCTBYIOMLMY NpHMecell BRVKDIT-
HEAM GCABIEHHEM HHOODHA M TAHTATA TAHHHOM B COTAHOKHCION cpete, NOCIeaynles CIUTaETeHHH OcEIka
C MHPOCYARHATOM Kalud, 0Gpa300aHNH B MPHCYTCTEMH BHHHOH KHCIOTED OKPALIEHHOID & KPACHLIA URET
EOMILTEKCHOID COSAMHEHHA HHOGHA ¢ UHaHdOopMazadom-2 ¢ MOCTEIVIeIIEM AIMepeHies ONTHYECKOH
MAO0THOCTH PACTEOP.

TauTan onpeTeiqioT NyTed IKCTPREIHH DEI0IoM KOMIUIEKCHOIO CORIHHEHMT TANTANA ¢ KPHCTL-
JAHUYECKHM (PHOJSTOBEIM W MOCTEIYIIMIErD HIMEPeHHA ONTHYECKOH NIOTHOCTH JKCTPAKTA.

1 HopmaTHBHBIE CCBLTKH

B HacTtoAleM CTAHAAPTE HCMOTLI0BAHE CCBUTKH HA CIeIVIOWIHE CTAMIARTE!

MOCT 831597 lNocyoapcTBeHHAA CHCTeMA ODeCTedeHH eqMucTRa HaMepeHnil, CranaaprHee oh-
padtibl. OcHOBHLE NOO0ReHNE, TOPATOK PaIpaioTEH, ATTeCTAUHN, YTHePEICHHA, PErHCTPALMH B IpHMe-
HEHHA

MOCT 260573 Auerton. TexHHYSCKHE VoIORHA

MOCT 4477 Kucnora cepuad. TeXxXHHYSCKHE YCIOBHA

FOCT 4461 =77 Kacnora asorHas. TexHHyMecKHe VCTORHA

MCT 446376 Harpuil doopicreil. Texuuueckme yoaoBus

MOCT 5T12=TE AsmMoMnil wanedesokHeTEil | -pogeeil Texnuueckie voropua

MOCT 381777 Kucaora suHdas. Texndqeckne velonHs

[MOCT 393575 benion, TexnHYeCKHE VCIORMA

MOCT 717276 Kanuil oupocepHOKHCTRA

MOCT HMdEBL—T78 Kucaora QropHcToBoRopoiHad. TexHHUeCKHe YCI0RMA

MOCT 165273 Cone DTHHATPHERIA 3THIEHIHAMHH =N, N, N°, N -teTpaykcycHOl KHCIoTEH 2-nog-
paa {TpumoH b

MOCT 1426177 KHoaoTma conaHad ocoboil aHeToT, TexHHIeckie YenonRia

MOCT 1774690 Tutan rvouaretfl,. Texunueckme veaonms

FOCT 2378096 Turtan rvbuateli. Metons orhopa M nOAroTORKH npod

MOCT 23086—57 UpetHiue MeTaUl H HX craass. O6ime TpeboBaHMA K METOIAM aHATHIA

3 Obmue Tpedosanus

3.1 OHuwde TReDoRATHA K METOAY aHannia — no DOCT 25086,
3.2 Omhop 1 noararossy npod nposoaart no [OCT 23780
3.3 Macconyio Jono HECOHA W TAHTATE ONPeIensioT no I6VM HaBeCKaM,

Hazanme odmomnansaise
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4 Cpencrsa MiMepeHHil W BCIOMOTATEIbHLIE YCTPOHCTBA

Crexrpooromerp THna C-46 unH poToMETPHUECKHR KOMOPHMETP KOHUEHTPALHOHHEN THNZ
KDE-2, i apanoras el mpudop.

kuecnora comamas mo NOCT 14261, pastasgeqwas 121, 14, 1:9 0 1:49.

Koatcnora asoruad noe DOCT 4461, p = 1353140 rfos’

Fucaora cepras no FOCT 4204, p = 1,84 rfcu’.

kKucaora fropucToroaopoaran no NOCT ED4E4.

KHcaora ackoponnoeas no NocviapcTeenHol dapsakones X,

Kucaora aunuan no FOCT 5817, pacTiop MaccoBkx KoMueHTpant 200 0 30 rfow.

Tanun no FocyzapeTeeduoll dapuakones X, pacToop MacCcoBLY KoHuedTpausmit 30 W 10 rfmwd,
NOCASTHNI MOTOBAT pacThopeHHeM Tanuua 5 LN em’ pacteopa coaswoli kucaors | 1:9).

Kama nupocyiear (Kaaui nupoceproricasi) no DOCT 7172

Harpra dropin (parpuil drropreteit) no FNOCT 4463, pactsop macconoll konuentpaumy 50 rfaw’,

bewaoa no NOCT 53935,

AMMOHHA THIPOOKCATATA MOHOMAIPET {AMAMOMHHE wasenepokHcauiy no NOCT 3712, pacteop Mac-
coBoi KouuenTpanuy 40 o,

Limandropaaian-2 no JeficTByIome My HOPMATHEHOMY JOKVMENTY, PACTEOR MACCORON KOHLEHTRAIMK
1 rfmw

Aueron oo FOCT 2603,

KpHCTALTHYSC K (PHONETORKA N0 IeHCTEVIOILEMY HOPMATHEHOMY TOKVMEHTY, PACTROD MacCoBok
pouuenTpammg 2 riamt,

MuneTpLl ofessoneHHEe «KPAcHas TeHTas W «fenan 1edTas o AeicTEVIONEMY HOPMETHRHOMY
AOKYMEHTY.

DraseuasaMun-N, N, N, N-teTpaykcvoHol KHCA0TH AHHATPHe RO ool auruapar (Tpnod b)) no
FOCT 10652, pacTeop Moaapioil koduenTpauws 0,025 soms/am’.

[locvoapeToeHHBe cTaHaapTHele obpazun mo DOCT 5515,

CTangapTHLIe pacThopLl HHOGHA,

Pacteop A L3575 r okcHla HHOGHA () CILTARAAIOT ¢ 7 T IHPOCYIL]RETE KATHA B INATHHOBOM THLIE
npH Tesmneparype {(793123) K. MNnas pactoopasor B 100 cv? pacTeopa meumoi KMCAOTE sMaccopof
gonuesnTpaum 20 oo, nepeHocAT 6 MepHyID Konhy BMecTHMOCTEI0 500 o, QoM BT Boaoi 10 MeTKH
M nepeseipanT. Fotel K NpHMEHEHWID B TEYEHHE MeCHLa.

| ey pactoopa A comepsut 00005 ¢ unodua.

Pacteop b: 2 em”® pacteopa A NOMELLAIOT B MepHYW Koaby emecTHmocTwio 100 cu’, nommsawr
PACTROPOM BHHHON KHCAOTH Maccobofi konusHTpausd 40 riam’ 1o Metkr B nepesewmnsaet. [oTopar
nepel IpHMeHeHHREM.

I'cs? pacteopa b comepasaat 000000 1 imobia.

CTaHmapTHLIE PACTROREE TAWTATA.

Pacteop A: 0,1526 r oxkcnna taduTana (V) CiaeasoT ¢ 53— @ 0upocyikara Kaida & NaaTHHOBOM
THIE NP Temnepatype {793423) K. Mnas pacTeopsor & 130 cv” pacTsopa MOHOTHIPATE MHOPOOKCALATA
AMMOHHA NP HATPEBANHH, PACTHOP NEPEHOCAT B MEpHYR Koay BMecTHMOCTRIo 230 cm’ M I00HBAGT
Boa0l J0 MeTKH. PacTop rodeH K MPHMEHSHMIG B TEHSHHE IRYX HeO2l,

I cw? pacteopa A coneporut 00005 r tanrata.

Pactnop b 2 cm’ pacToopa A NOMELAIOT B MEPHYH KOADY BMECTHMOCTLIn 23} cu®, monupbawot
PACTREOPOM MOHOMAIPETA THIPOOGKCATATA AMMONEA 10 METKEH H NEpeMellMEnoT. NOTORAT Neped NpMeHe-
BLHEM.

| e’ pactoopa b conepaarr 0000004 r tanTana.

5 lopanok nposeledns HIMEpPEHHIA

3.1 Haepecky saccofl 10 r noMemaeT B CTAKAH BMecTHMOCTEG 5300 ov’, opaaweater 100 ou’
pacTeopa coaanol KucroTel (1) Crakad HAKPLIBART YacoBRM CTEKIOM HIH CTERTAHHOR popoHKol 1
BEIVT PACTHOPEHHE MPH YMEpeHHOM Harpesad . O6LeM pacThopd NOLIe M BAI0T MOCTORHELIM, TepHo-
AHUECKH T0GARTSE PACTROD comdaiod kucnoTel {1:1). [Nocke nonuoro pacToopeis HaBECKH B PacTROop
OPMIHBRIOT Ipusepie | es? 230THOH KHenoTEL J0 ofecupeyHBAHHA PACTROPA W KHOATAT 10 Vianeuua
OECHAOE A30Ta, Nociae 4ere aodanmmoT 0.3 r ackopbHHOBOH KMCIOTE W PAcTROp pasbasnaioT sogoi
npasepo oo 200 cv’. B cTaxkan ¢ pacTRopoM NoMe Lo SyMakiyie Maccy, npuansaot 100 cq? pactropa
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TaHMHA Maccopoi KoHusHTpauuy 30 r/ov’, cTakal HAKPLIBAOT YAC0RLIM CTEKAO0M H KHIATAT PAcThOp b
TeyeHe 4030 aMpH, Nocie Yero PACTROPR OXTARITAWT W OCTARMANT Ha T-—8 4 178 dopMiposaiia ocagka.
Pacrrop ¢ ocagkos HABTPYIOT Yepes GeadofbiLl il iILTR Cpeaiel TUIOTHOCTH «0e1an TeHTa: 1 3—4 paia
ANPOMEIBAKT PACTROROM COMauoil KucnoTel {1:49), DUALTE ¢ OCATKOM NEPeHOCAT B MIATHHOBYIO UALIKY,
AOMELEAINT 8 B XOA0auyH My deILiyio nevh. Bo BpeMa Harpesa newd OCcalor BLICYIIHBAKT, O300FI0T ¢
3ATEM NPOKATHENOT NpH TeMneparype (1303+25) K.

OCcalok OCTOPORHD NMPH OTETIOUMEHHOH BeHTHIAUNH DRHWMAKRT HI Myfeikaci mewH, 1o0annamnT
F—t Kaneias cepHofl KHcaoTil, 3 eu® dropreTooaopoEHail KHenoTe, Cogepaiyoe 6 IaTHiosoi yairye
HATPemaioT 10 BLIOSTEHHA NAPOR CepHOd KHCIOTH W Janee VIAPHBAKT 00 COCTOAHHA WLAKHOT0 OCalKa.
K ocratky B Yallke NpiHELnT 3 os® consmoil kuenoTsl (1:1) # HarpesanT B TeYeHHE HECKOILEMY MHHYT
A0 pacThOpeUHA ocanka. PacTeOp NepeHOcHT B CTAKAH, B KOTOPOM NPOBOIHIOCE MEPROS OCRENSHME,
OMOIACK HBAKT YAl Ky HeDONLIWHM KOIHYecTBoM BOL, MPOTHPAKT &8 KVCoHu KoM (PUILETPOBALHON Gy Mari,
EOTOPEN NMOMEWR0T 6 TOT e CTakaH, H 2IUE pas OIAcKHBAnT HeDOoObIUHM KONHYeCTEOM BOJL
[possiEise Boasl OFEEIHHAIT B CTAKAHE © OCHOBHBIM pacTropoM. K pactsopy nponsenor 100150 e’
PACTEOP TAHHHA Maccosoll KonuenTpatds 10 r/ov?, nodeiaoT rasTpodyaasHyio Maccy, Hocar 0,25 1
ackopOHHOBOR KHCIOTH, HAKPREBAIOT CTAKAH YACOBEIM CTEKAOM 1 KHMATAT FCTROpP okone | o, CHHMaeT
CTAKAH © IEKTPOILTHTEH, MPAITHELOT K ropadesy pactoopy 30=70 cu’® pacTaopa comaHod Kueaors (1:4),
PACTREOP OXNARIAIOT W OCTABAAKT Ha J-—d3 u,

Pacteop © ocankosm (HOLTRVENT dYeped MRoHHCoH (asTp «Denas nedtas M «KPAacHAd JTeHTas,
NPpOMEBAWNT €ro 3—4 paza pacTROpoM CoNAHod KHcioTel (149, nocne 4erc MoMelanT B KBapieBei
THEEIL,

Kpeapuepsiil THIedb © OCAAKDM NOMEILAIDT B XOROIHYID MydelsHye nedk. Bo ppemsa narpena nevm
OCANOK BEICYUIHBAKT, OIOJANIT, A JaTeM NMPOKLTHGATT NpH Tesmepatype (13031£23) K.

Ocaaok B THEAE CINaRTaIoT ¢ nupocyidarom Kanua saceod 0,73 r npu Tesmnepatype (79312531 K
8 TeMeHHE 3—5 M.

THrens DEEHHAMAIOT A3 MeUl, ONTAXIaT, aobanndgor 10 cu’ pacTeopa BHHHOH KUCIOTEL Macconod
pouuenTpasan 40 r/ov®, HArpenaoT 40 PAcThopeHMA NaBd. PACTROpR NepeHocHT B Meplyi Koaby
EMECTHMOCTEID 25 oM™, QONMEMIOT 10 METKH PACTROPOM TOM Me BHHHON KHCIOTLH M NepeMe I HEAKT.

5.2 s onpetencysd HHOGHA ATHKGOTHVIO YacTt pactiopa [0 ow’ nosemasoT B sepuyn Konby
BEMECTHMOCTLIO 30 oM®, npHanEnoT o ofwema 40 v’ pacTeop conanoil kucnoTed (1:9), nofasnaoT 0,5 o’
pacTeopa Tpiwiona B, 2 cum® pacTsopa nHandiopmMazana-2 W HAPeBsaIoT 1o Temneparyphl (343+10) K. Cnycers
15 MHH PACTROP ONIARAZAOT 00 KOMHATHON TeMNIEepaTypld, AOTHBAKT 10 METKH PACTROROM COMAHON
ERCA0TE | 1.9) ¥ nepemMenpanT.

OIMTHYECKY D MAOTHOCTE PACTBORA HAMEPRAKDT Ha GoToKonopHMeTpe HWAM cnekTpodoToMeTpe NpH
AMHHE BOAHED 670 WA (KpacHBH cBeTopHIETP A POTOKOAOPHMETPA) B KIOBETE © TOMUMHOH NOrIoLWasx-
wero caoa M s, B xadectse pacTBOpa cpaBHeHnd MCNoibivIoT PAcTROp KOHTPONLHOID OMKATA.

5.3 JInw onpegeneHus TAHTANE ATHEBOTHYE YACTL PACTBOPA 3 CM° MOMEILATOT B KBIPLEBYI MPOOHPEY
¢ npuTeptoli npodkoll emectiMocTeie 100 o', dobanmmor nunetkoli 2 oy’ pacteopa dropuos waTpi,
I cu® pacteopa KpHCTALIHYeckoro duwonetoboro, 10 cu® Geptona (M3 GIOPETKH) M IKCTPArHpVIOT OKpi-
WeHHLN KoMaeke & Tedenre | vun. [locae pazgenenda (as ToUHO oTMepeHHB 00Les 3 cm GeHaoL-
HOTO CNIOA MOMEIMAKT B CYXyIo npolHpKy © nputepToil npobkoi, kKvid npeiBapHTensHo BHOCAT | oa’
AUETOHA, M NepeMelinsainT. ONTHYSCKYID NIOTHOCTE IKCTPAKTA HWIMEPHSioT HAa (OTOKOIOPHMETPE HIH
CTIEKTPOHPOTOMETRE MPH ATHHE BOIHEE M usm (opane il creTohiniLTp LA GoToOKOIopHMETRA) B KIOBETE
C TOTHIHHON nornoianmers cnog 10 sy B KadecTse pacThopa CPaBHel] HeIoLI3vIoT SKCTPAKT pacTBop
EOHTPOEHOM OTBITA.

5.4 IlocTpoeilHe TPAIYHPOEOYHOTO rpadiuka

F4.1 s nocTpoeHUA TPAIVHPOROUHOTD rpadiea npH Maccoioil qomne waoGna ot 00002 5% oo 0,01 %
B LWECTE W3 CemMM MEpHBIN Konh BuecTHMOcTR0 500 oM’ nomewror O8; 1.0; 2.0; 30 400 50 cm’
CTEIAPTHOMD pacTropa b wwodua, uro cooTeeTeTeyeT O, 0K00E; O ()10 €, OMRI20; O, O0IA0; O, 000044);
0000050 r puotns. Bo pee ceMb KOAG NPHIHEAINT PACTEOPR cotgnol kHenoT (1Y) 1o obbesma npHMepHo
40 em®, 1,3 ov” pacTeopa Tpraoda b, nobannAawnTt 2 oM’ pacteopa UMandopMaada-2 W Ta0ee NOCTVIAT,
EAK yvEazado B 3.2, B KavecTee pacTeEopa cpanHeHHA HCModBIVIOT PACTEOR KOHTROILHOMD OMBTA.

542 Nas nocTpoeHHA IEUVHPOBOUHOrD rpadmika npy saccopoil aone tantana or 0001 % oo
0005 % B IeCcTh H3 CeMM KBAPLUEBEX NPOGHPON 118 IKCTPATHPORBAHMA BMecTHMOCTRI0 [O0 cn’ noselnawT
0.5 LO; 13 2,0; 2,5; 3.0 e’ cranmaprioro pacreopa b tasmana, yro coorsetctayeT O, B00002; 0, (MMM ;
(000006 0000008 0L0000E0; O,000012 ¢ ranrana.

Bo mee cemb NPoOSUPOE NPWIRBAIOT 0o 3 oM’ pacTsopa KOUTPOILHOrD OMWTa, no 2 cm’ pacreopa
(hTopHIA HATPHMA | JaNCe DOCTYNAKT, Kak vEazano B 3.3, B kauectne pacTBOPA CPanHeHHa HCMOA kI VT

3
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JKCTPAKT, MOIVYeHHMA M3 pacToopa B celkMoll npodHpxe, He CONSRAALIETD CTAHIAPTHEN pacTBOp

TAHTATA.
543 Tlo nouryyeHHBLM SHIYEHHAM OMTHYSCKOH MIOTHOCTH M COOTBSTCTEYRMIAM WM MACCaM HHOGHA

(TAHTAIA) CTPOAT MELIYHPOROUHLIHN rpadk.

6 ObpaboTka pe3yiIbTATOBR HIMepeHHI

6.1 Maccoryio omo pHodna X, %, DEMHCTRIOT Do dopuye

x="Y o, (h
m ¥
roe i, - saccd HHOOHH B pAcTBORE 0pobLl, HARACHHAR MO TPAIYHPOBOMHOMY FpadHKyY, T
Vo obuuii ofhes pacTiopa npobs, o
i — MACCA HABECKH,T,
¥, — obLEM ATHKBOTHON YacTH pacTBEOpPa MpodLt, cm?.

6.2 Maccorvio 1omo TauTasa X, %, BRlMACTHET aianorHuio.

7 JonycTuMas NOTPemiHOCTh HiMepeHni

7.1 PacxommeHie Meay peiyvibTaTaMH HIMEPEHHH H PEIVALTATAMH aHAIHIA (MW JOBePHTEILHO
pepoAaTHoCTH F = [,95) He J0TAHO NPeRLUIATE JONYCKAEMEIN 3HAYEHHI, yRaTanHEx & Tadaanax | » 2.

TaGawua |l Brnpouenrax
.".',i.l‘ll'ri.'ﬁ.il!:'lll.'ll.' MACR{E JEHIAC
- . Domvycrass o Jacug gen e Mpesen norpemuocta
MMaccopan neas nEobag HEENY PEIFAILTATIMHA "
b SERNY PCIVAERTUTIMME IHINHIH NEMEpCBEAR A
IAPUAACALHEX ||.'|:'.1-\:|1-rl||r:'|
O 00030 a0 00100 memwm, 00,0007 0,11 01, (e
Tabawupa 2 Bripoucstax
E[ihll'u'-i.'ﬁ.il!:hlnl.' PO RORE AL HEE
- .'-lilll.:l‘i.'ﬂ.ill.'ill."l.' PACNAE REH AT |'||:||.'.'£|.'.'| INrPCEI HOCTH

Muccennn noae TaNTing MEETY PR IRTATIN I S el
DAPUAAES LH X ILIMEPEH HEL :
O 0L D 2o D050 e, 11,03 IR {0, (03

7.2 KoHTPOIL TOMHOCTH PEIYIETATOR AHATHA OPOBOIAT 00 CTANIAPTHOMY 00pasiy B COOTRETCTEHH
¢ DOCT 25086,

HonyckaeTed MPOBOIHTE KONTPOIE TOMHOCTH PEIVALTATON aHANHIA TI0- METOOY I0DAROK B COOTRET-
craid ¢ DOCT 250E6.

Aotankasi ARTHIOTCA CTAHAIPTHLE pacTEOpE b

8 Tpebosanns K KpanndHEAUAN

K BRAMOIHEH M SHLTHED JONMYCKAETCH XHMUEK-HATHTHE KBLTHOM KA He HEe 4-ro paipans.
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¥R 664 295546 852-340 883 (606354 MECTT. 120 B39 ORCTY 1704

Fonouerne ciona: TATaH ryGuaTtelii, onperenenme HHoDHA W TAHTANA, HOTOMETPHULCKHI MEeTO, JKCTPAK-
LHOHHO =OTOMETPHYSCKITE MeTO
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