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FOCYOAPCTBEHHbIA CTAHOAPT POCCUMNCKOW ®EAEPALINN

CTA NErMPOBAHHBIE N BbICOKOJIETMPOBAHHBIE

ATOMHO-3MVCCUOHHBIA CMEKTPanbHbIA MeToZ onpeaeneHms Bosbgpama

1 MonmbaeHa

Alloyed and high-alloyed steels.

Atomic cmhsion spectrometry method for determination of tungsten

and molybdenum

[Jara sBegeHns 1998—01—01

1 OBNNACTb NMPUMEHEHNA

HacTosiwuiA cTaHAapT ycTaHaBNMBAeT aTOM HO-3MUCCUOHHbBIA (C BO3-
Oy>XAeHNEM B UHAYKTUBHO-CBA3AHHOW Nnasme) MeTo OnpeAeneHuns mMac-
COBOI [0 MONUBAeHa 1 BONb(paMa B IEFMPOBaHHbLIX U BbICOKONETNpo-
BaHHbIX cTansx B guanasoHe 0,01—5,0 %.

MeToa OCHOBaH Ha M3MepPeHUM WHTEHCMBHOCTU 3MUCCUKM aTOMOB
BO/Ib()pamMa M MonMbGAeHa Npu BBEAEHMU pacTBopa obpasla B MCTOYHUK
BO30YXAeHuA.

2 HOPMATWMBHBIE CCbI/TKN
B HacToALLEM CTaHAAPTe UCMO/Mb30BaHbl CChIIKW Ha CNeaytoLne CTaH-

[apThbl:
roCcT
rocT
FOCT
rocT
FOCT
rocT

ycnosus

M3maHre otmumansHoe

3118—77
4204—75
4461—77
6552—80
6709—72

Kucnota consHas. TexHu4yeckue ycnosus
KucnoTta cepHas. TexHMUYecKue ycnosus

Kucnota a3oTHasa. TexHUYeCcKue ycroBus
Kucnota optodocthopHas. TexHUYeckme ycnoBms
Bopga guctunnupoBaHHas. TexHUYeCcKue ycnosus

10157—79 AproH ra3oo6pasHblil N XULKUA. TexHu4yeckme
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FOCT 12349—83 CTtanu nelwpoBaHHble W BbICOKONErMPOBaHHbIE.
MeTogbl onpegeneHns sonbgppama

FOCT 13610—79 >Xene3o kap60HUNbHOe pagunoTexHuuyeckoe. Tex-
HUYecKue ycnosus

FOCT 18289—78 Hatpuii BoNbhpaMoOBOKNCAbIN 2-BOAHbINA. TeXHMU-
Yyeckue ycnosus

FOCT 28473—90 YyryH, cTanb, (heppocniasbl, XpOM, MapraHew, me-
Tannnyeckme. O6wume TpeboBaHUSA K MeToAaM aHanm3a

3 OBWME TPEEOBAHUA

O6wue TpeboBaHMa K mMeTofy aHanusa - no FOCT 28473.

4 AIMAPATYPA, PEAKTVBbI, PACTBOPDI

CraHfiapTHas CneKTpomMeTpuyeckas ycTaHOBKa, COCTOALLaA U3 CMeKT-
pomeTpa (MHOFOKaHalbHOrO WAW CKaHWMPYHOLWLero nocnefoBaTeNbHOr0),
WITaTuBa BO36YXAEHWS, BbICOKOYACTOTHOK FeHepaTtopa, U3MepUTeNbHONM
3M1EKTPOHHOW CUCTEMbI U KOMMbIOTepa.

AproH no NOCT 10157.

Kucnota conaHaa no NOCT 3118 u pacteop 1:9.

Kucnota asotHas no TOCT 4461 n pacteop 1:1.

Kucnota optodoctopHaa no FOCT 6552.

Kucnota cepHasa no FOCT 4204 u pactsop 1:1.

Bopa guctunnuposaHHad no NOCT 6709.

Cmecb kucnoT: 300 cmM3 gMcTUAANMPOBaHHOW Boabl, 150 cm3opTo<lioc-
hopHoW kucnotbl, 150 cM3 a3oTHOW KucnoTbl U 300 cM3 CONAHON KuUc-
NOTbl OCTOPOXHO MNepemMeLLaTh.

Xeneso kap6boHmnbHoe no MOCT 13610.

MonubaeH meTanimyeckuin mapkn MUBITL.

CTaHfapTHble pacTBOPbl MOnMbAeHa:

PactBop Nel.1 r MeTanniMyeckoro MonnbaeHa pactsopstoT B 20 cm3
azoTHoin kucnotbl (1:1) m 20 cm3 cepHoii kucnotol (1:1). PacTtBop
BbIMNapunBatoT A0 NapoB CepHOl KWcnoTbl, fo6aBnsatoT 100 cm3 BoAbl 1
HarpeBalOT 40 pacTBOpeHWs coneid. lMocne oxnaxaeHus pacTBop nepe-
HOCAT B MEPHY0 KONby BMeCTUMOCTbIO 1 AM3, 4OBOAAT 40 METKW BOAONA
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1 nepemewnBatoT. CTaHAapTHbIA pacTBop Ne | cogepxut B | cm3 1 mr
monunéaeHa.

Pacteop Ne 2. 10 cm3 ctaHfapTHol pacteopa Ne 1 mepeHoOCAT B
MepHYl0 Konby BmecTumoCTblo 100 cm3, [OBOAAT BOAOM A0 METKM U
nepemelumBatoT. CTaH4apTHbIA pacTBop N° 2 cogepxut B | ¢cm3 100 MKr
MonMbaeHa.

HaTpunii Bonbgh)pamoBOKMCAbIA 2-BOAHLIH No TOCT 18289.

CraHfiapTHble pacTBOpbl BoNbdpama:

PactBop Ne 3. 1,7942 r BoNb(hpamMOBOKUC/IOK HaTpUs pacTBOPSOT B
MepHOn Konbe BMeCTUMOCTbIO 1 M3 B He6O/bLWOM KO/MYECTBE BOfbI,
[0BOAAT BOAOW A0 MeTKN 1 nepemelumnBatoT. CTaHAapTHbI pacTBop Ne 3
cogepxut B 1 cm3 1 mr Bonbtpama. TUTP NONYYEHHOK pacTBopa ycTa-
HaBNUBaKT rpasumeTpuyeckum metogom no MOCT 12349.

PactBop Ne 4. 10 cm3 pactBopa N° 3 nepeHOCAT B MepHYI Konby
BMeCTUMOCTbIO 100 cM3, [OBOAAT BOLOW O METKM U MepeMeLluBatoT.
CtaHaapTHbIV pacTBop Ne 4 cogepxut B 1 cm3 100 MKr BO.upama.

PactBop Ne 5. B mMepHyt Konby BmecTumocTbio 100 cm3 BHOCAT
yKasaHHble B Tabnuue 1 o6bembl CTaHAapTHbIX pacTBopos Ne 1 um 3.
pacTBOpPOM COMAHOW KucnoTbl (1:9) LOBOAAT L0 METKM U MepeMeLlnBatoT.
CTaHgapTHbIli pacTBop Ne 5 cogepxut B 1 cm3 no 10 MKr Bonbghpama u

MOSIM6AeHa.
Ta6nmuya | —CocTaB pacTBOPOB [/ NPOBEAEHNS KOHTPONS CTabUMLHOCTY
rpasyvpoBOYHbIX XapaKTepUCTMK

Maccosble fomm

JYarasoHbl CTag'”{?gTSb' VEmoToa B
PCKaMGPOMOUHBIC orpezieneHms pocTeop PEIONNGPIBOM biX
PACTBOpb BON " paCcTBOpaX,
MOTMOfEHa. %
No og‘)ﬁ‘" MKr/cM3
A 1 CTaHAapPTHbINA 1 1,0 10.0 1,00
pacTeop Nt 5 Or001 Ao L0BKMIOH+ 4 1.0 100 1.00
5 OT00Lgo 108K+ 2 o2 02 00%0
B 1 cTaHmapTHbI 1 1,0 10.0 10,0
pacTeop Nb 5 OT 1,0 40 5.0 knion- 4 1.0 100 100
r Ot 1040 5,0 BKMOY. i 82 82 00200
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5 TMOAroToBKA K MPOBEAEHNIO AHATTU3A

5.1 MoaroTtoBky npubopa K NPOBELEHMIO W3MEPEHW MpOBOAAT B
COOTBETCTBMU C MHCTPYKLMER MO et 3KCnayaTaunm v 06Cnyx mnBaHuto.
VIHCTpyMeHTanbHble napamMeTpsl npubopa M pacxofbl MOTOKOB aproHa
yCcTaHaBNMBAKOT B Npefienax, 06ecneynBaoLix MakCUManbHy0 4yBCTBU-
TeNbHOCTb OMNpeAeneHns BonbMpama 1M MonnbaeHa.

5.2 YcTaHOoB/eHWe TrpafiyMpoBOYHbLIX XapakKTepUCTUK MPOBOAAT MO
pactBopy N° 5 n pactBopy consHoin kucnotbl (1:9). Ans Kaxpjow pac-
TBOPA BbINONHAIT HE MeHee NATY U3MEPEHUR UHTEHCUBHOCTEW BONMb(-
pama (No aHaNUTUYECKOM NNHUMN C ANNHO BONHbLI 207,91 unun 218.94 HM)
n monnbaeHa (MO aHaNIMTUYECKON NUHWUK C AANHOIN BOnHbI 202.03 nan
203.84 Hm). Mo cpegHNM 3HaYEHUSM UHTEHCUBHOCTEN BbIYMNCAAIOT Napa-
MeTpbl FpaflyMpoBOYHbIX XapakTepucTuk. lMpu onpegeneHumn rpagyupo-
BOYHbIX XapakTepuCTUK MaccoBble 40/ BOMbpama U MonnbaeHa Bbipa-
XalT B MNPOLEHTaX B COOTBETCTBUW CO 3HAYEHWAMU, NPUBELEHHbIMU B
Tabnuue |. MapaMeTpbl rpagymMpoBOYHbIX XapaKTepUCTUK 3anucbiBatoT B
namaTb KOMMNbloTepa.

JlonyckaeTcs MCMNONb30BaHWE APYrUX aHanMTUYECKWUX NNHWIA, eciu
OHW obecneumBaloT ONpefeneHne MaccoBbIX foNei Boabdhpama u Monuné-
[eHa B TpebyeMOM AunanasoHe C TOYHOCTbIO, YCTAHOB/IEHHOW HACTOALW MM
CTaHAapTOM.

[JonyckaeTca MCNonb30BaHWE APYrX MeTOLO0B ONpe/e/ieHns napameT-
pOB rpagyMpoBOYHbLIX XapaKTepUCTUK, eCin 3TO NPeJyCMOTPEHO MaTemMa-
TWYeCKMM obecrneyeHnem CNeKTPOMETPUYECKOW YCTAHOBKM.

5.3 Tpu aHanu3e cTanei ¢ MaccoBbIMM JONSIMU BONb(pama 1 Monun6-
geHa ot 0.01 go 1,0 % HaBecky npobbl maccoi 0,1000 r nomewawT B
cTakaH BMecTMMOCTbiO 150 cm3, o6aBnsatoT 30 CM3 CBEXENPUrOTOBEH-
HOl CMecW KWCMOT, HaKpbIBAKT 4acoBbiIM CTEK/OM W HarpesawT [0
NOSTHOrO PacTBOPEHMWSA HaBeckn. PacTBOp 0XnaxXalT, 06MbIBAOT CTEHKM
CTakaHa M 4acoBOe CTEK10 AWCTUNNUPOBAHHOW BOAON, KONMYECTBEHHO
NepeHocAaT B MepHYto Konby BMeCcTUMOCTbIO 100 cM3, LOBOAAT AUCTUN-
NNPOBAHHO BOAOA A0 METKM W nepemelLnBaroT. MONyYeHHbIA pacTBop
cogepxut B 1 cm3 1 Mr HaBecku obpasua cTanu.

Mpu aHanu3e cTanein ¢ MaccoBbiMK AONAMU BOMbpama U MonnbaeHa
B AnanasoHe oT 1,0 go 5,0 % B MepHyl Konby BmecTUMOCTbIO 50 cm3
BHOCAT 5 CM3 N0oJly4eHHOI pacTBopa, JOBOAAT PacTBOPOM X/IOPUCTOBO-

4



FOCT P 51056-97

fopoaHoii kmcnotbl (1:9) 4O MeTKM W nepemewunBaroT. [ony4YeHHbIR
Takum 06pa3om pacTBop cofepxut 100 mMKr HaBecku obpasua B 1 cm3.

JonyckaioT nNpuMeHeHWe [pyrux cnocoboB pacTBOPEHUS HaBECOK
cTaneit, obecneynBaloLLMx NOAHOE Pa3NoXeHWe NPobbl U He TpebyroLWmMX
BHECEHNS U3MEHEeHU B AanbHellwne cTaqumn aHannsa.

5.4 PacTBOpeHMe HaBeCKW rocyfapCTBEHHOro ctaHgapTHoro obpasua
(rCO), 6113KOro Mo XMMUYECKOMY COCTaBy K aHanu3upyembiM npobam,
NpoBOAAT B COOTBETCTBUM C 5.3.

5.5 MMapannenbHo ¢ pacTBOpeHMeM 06pasLa, BbINOAHASA BCe onepawmm
MeTOAMKM W WCNOMb3ysA Te XXe KO/MMYeCcTBa peareHToB, NPOBOAAT KOH-
TPONbHLIA OMBLIT ANS Yy4yeTa COAepXaHus Bonbpama M MonubaeHa B
peakTuBax.

56 MpuroTtoBaeHne pacTBOPOB, UCMNONb3YyeMbIX
ANS KOHTpona cTabuAbHOCTU rpagyuMpoBOYHBLIX Xa-
pPakKTepuUCTUK

5.6.1 [Be HaBecKu >Xxenesa, maccoi 0,09 r Kaxgas, noMeLiatoT B ABa
CTakaHa, pacTBOPAIOT Mo 5.3 1 NepeBoAAT B MepHbIe KO/6bl BMECTUMOC-
Tot0 no 100 cm3. Tyda e BBOAAT YyKa3aHHble B Tabnuue 1 o6bembl
cTaHAapTHbIX pacTBopoB (Ne 1, 3 u 2, 4), [OBOAAT BOAON A0 METKW K
nepemelumBatoT. Mony4veHHble TakuM 06pa3om pacteopbl J1 u B (pekanH-
6pOBOYHbIE PACTBOPbI) UCMOMBL3YIOT AN KOHTPONA CTabUNbHOCTU rpagy-
MPOBOYHbIX XapaKTepUCTUK NpU aHanu3e cTaneil ¢ MaccoBOi goneii
Bo/b(pama n monmbaeHa B gnanasoHe ot 0.010 go 1,00 %.

5.6.2 B gBe MepHble K0N6bl BMeCTMMOCTb0 no 100 cm3 BHOCAT
no 10 cM3 pacTBOpa KOHTPO/AbHOK ONbiTa U yKasaHHble B Tabnuue 1
06beMbl CTaHAAPTHbIX pacTBopoB (Ne 1, 3 u 2, 4), 4OBOAAT PacTBOPOM
conaHoi kucnoTbl (1:9) o MeTKM U nepemMewunBaroT. Takum 06pasom
nonyyarT pekannbpoBOYHble pacTBopbl B 1 . KOTOpblE MCNONbL3YIOT
ONS KOHTPONS CTabwuNbHOCTU TrpPagyMpoOBOYHbLIX XapakKTepucTuk mnpu
aHanuse cTaneil ¢ MaccoBoi fonei Bonbpama u monubaeHa B gmnana-
30He ot 1,0 5o 5.0 %.

Pekann6poBoYHble PacTBOPbI FOTOBAT C KaXAOW NapTuelt aHanusupy-
emblx 06pa3LoB.

[ns nofroToBKW BCell cepuu pacTBOPOB aHaNM3MpyeMbix 06pasLoB,
CO, KOHTPO/MBHOTO OMbITa U PeKanMGPOBOYHbLIX PACTBOPOB MCMONL3YIOT
peakTMBbl 13 OAHON NapTuun.

5
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6 NMPOBEAEHNE AHAJT3A

6.1 KOHTpONbCTabubHOCTU FpafynpoBOYHbIX XapakTepucTuk (pekanu-
6pPOBKY) NPOBOAAT Nepej HayaToM M3MepeHuli B COOTBETCTBUM C MaTeMaTm-
YyeckumM obecneyeHmem npubopa. AT KOHTPONS cTabWUAbHOCTM NO BepXHel
rpaHuLie fumanasoHa Ucnosb3yoT pekannbpoBoUHble pacTBoOpbl A 1 B. a no
HWXHEN COOTBETCTBEHHO peKannbpoBOYHbIe pacTBopbl B 1 I npn aHanuse
cTaTeli C MaccoBbiMU [OAAMMW BOAb(pama M MONUGAeHa, YKasaHHbIMU B
Tabnmue 1. C 370l menblo NpoBoAAT 3—b5 M3MeEpPEHUI MHTEHCMBHOCTEN
BO/Ibppama 1 MonbaeHa no BbIGPaHHbIM aHaIUTUYECKUM IMHUAM, Pacbl-
NAN B NJa3My COOTBETCTBYHOLUI PeKaTUWOPOBOYUHbIV pacTBOp.

JlonyckaloT NpUMeHATb fpyrue cnocobbl KOHTPONA CTabuibHOCTW
rpagyvpoBOYHbIX XapakTepuUCTUK, MNPesyCMOTPEeHHble MaTemMaTuyecKum
obecrnevyeHMeM CNEKTPOMETPUYECKON YCTAHOBKM.

6.2 KOHTpO/Mb NpaBUILHOCTY pe3y/nbTaToB aHanu3a MpoBOAAT U3Mepe-
HVMeM MaccoBoi fonn BoMbdpama n monmbaeHa B pacteope MCO no 5.4.

Pacnblngs B nnasmy COOTBETCTBYHOLWMIA pacTBOP, BbIMOMHANT Tpu
napannenbHbIX U3MepeHus. MaccoBas [onf, npefcTaBnsiolas cob6oi
CpeAHMWI pesynbTaT 3TUX U3MepPeHuli, ABNAETCA OAHUM W3 napanienbHbiX
onpejeneHnit aTTeCTOBaHHbIX 3HaUYeHWI Bon b(hpama u monnbaeHa B MCO.

CpefiHee 3HayeHMe [ABYX MOMYYEHHbIX TaKuM 06pa3oM napanienbHbiX
onpejeneHnin MaccoBbIX foNel BonMb(pama 1 MONNBAEHA He LOMKHO OTNN-
4aTbCs OT aTTECTOBAHHO 6asee. YeM Ha [ONYCKaemMoe 3HaueHue, npuse-
[eHHoe B Tabnuue 2. VI NpoTMBHOM Cy4ae peKanmbpoBKy MOBTOPSIOT.

Ta6nmuya 2 —HopMbl TOYHOCTM U HOPMATMBbI KOHTPOMS TOYHOCTU Onpefe-
JIeHNs MaccoBbIX J0nei Bon|ppama 1 MonnbaeHa

B npoueHTax
[onycku:une pocut*in ti
Morpe Mcssl_i)pl(jv vrx~-pciy.iu
. anocTy ayniJL-nUIt  Tan«m anerrpo.
Moaximc Tom aTmMnnun jejy.ii.-*non >KT>§£’\EA ;cwnw NBX.IKT w a -fLo I
atwnfru A na‘qmeo”“ nwaramu  JILCTLUILIO.YL
K Lo HUMK Jlrw. Ka’puni
nitrecr/riottiiz . YCOAMNKKY.  CRW ropTTA
ofijUHp B
Bon bhpa m
OT1 0.01 go 0.02 wen tou. 0.006 0.006 0.008 0.004
Cg.0.02 - 0.05 * 0.008 0.008 0.010 0.005
0.05 . 0.0 . 0.013 0,014 0.018 0.009
- 010 . 0.3) « 0.03) 0.031 0.025 0,013
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OkKOHYaHWe Tabamupl 2

Maccxous gaisaicM Cim

Cs. 0.20
« 0.»
« 1.0

2.0

o1 OXU1
OT1.0.02
< 0.05
« 0.10

0.20
« 0.50
- 1.0

2.0

6.3

A0 0,50 BKNOY-

1,0
« 20 *
5.0 .
nP0.02 BK/OY.
* 0X15 4
- 0.10 «
- 02)3  «
« 0.»
« 1.0 «
« 2.0 *
« 5X1 *

Mupcu”oncTb
pesyn,.11-ron
asfoun N

o o o o

o © o oo o oo

030
050
060
10

Jlanycxacmuw pacvcix < a

KMOWwn ~a\
nunnssl blblN
oitjr rf*riuftt d2

0.030
0.050
0.003
0,10

MonW6 LcH

004

.006
.009
,015
.024

030

,040

070

0,004
0.006
0.009
0.016
0.025
0.0»
0,043
0.070

MCXdpe.
Aojanmn
Tonna.
HUIOCVILNr 11*
HUMU N TUT.
nbin >r.xT»cal
4

0.043
0.06»
0.083
0.13

0.005
0.007
0.011
0.018
0.0»
0.043
0.060
0.10

MCX*ypas«l.
0TaM U XK eH 10 .
1r1r $£C100;0 1I
3TTOCTOTraK xo
nataHuii
cTan <fonoro

ofijuiiu 4

0.020
0.030
0.040
0.060

0.0021
0.034
0.007
oXuno
0X1ne6
0.020
0.030
0.050

N3mepeHne maccoBbiX Joneit Bonbhpama U MonnbaeHa NpoBOAAT
ANA KaXA0ro pacTeopa aHann3mpyemblx 06pa3LoB aHanorMyHo npolegy-
pe, yKasaHHO B 6.2. C 3TOW Lenblo pacnblifoT B MaasMy pacTBopu
I mMr/cm3 npu aHanuse cTaneil ¢ Maccosoil

MacCOBON KOHLEeHTpauum

foneid Bonbpama n monnbaeHa go 1.00 % u pacTBOpbl KOHLEHTpauuu
100 mKr/cm3 npu aHanuse cTaneli C MaccoBOi [oneil Bonbdpama u
monnbgeHa ot 1.00 go 5,0 %.

6.4. Tlocne KaxAoK U3MEpeHUs CUCTeMy MPOMbIBAKOT pPacrnblieHNneM

pacTBopa consiHoi kucnotel (1:9).

7 OBPABOTKA PE3YJ/IbTATOB

71

MaccoByto fonto Bonbhpama M MonubaeHa B obpasue X, %,
BbIYMCAKOT MO (hopmyse

rge Cx — maccosas 4ons Bonb(pama u MonubaeHa B pacTBope aHann3su-
pyemoii npobbl, %;
T — Macca HaBecKu cTanu, cogepxaliadaca B 1 cm3 pacTsopa, Mr.



FOCT P 51056-97

3a OKOHYaTeNbHbIV pe3y/bTaT aHann3a NPUHUMAaKOT cpegHee apudme-
TWYeCKoe ABYX Napan/enbHblX OnpeAeneHunii no 4ByM HaBeckam aHannsm-
pyemoto obpasya.

7.2 HopMbl TOYHOCTU M HOPMATMBbLI KOHTPOJA TOYHOCTW Onpepesne-
HUS MaccoBbIX foNeil Bofbhpama u MonmbaeHa npuseseHbl B Tabnnue 2.

7.3 AGCONIOTHbIE AOMYCKaeMble Pacx0oXAeHWs pe3ynbTaToB napan-
NenbHbIX ONpeAeneHnii Npyu AOBEPUTENbHOW BeposiTHOCTK 0.95 He A0OMX-
Hbl MpeBbIaTh LONYCKAaeMble PACXOXAEHUSA 415 COOTBETCTBYHOLMNX KOH-
LeHTpaunii, npueeseHHble B Tabnnue 2. Mpu NonyyYeHUn pesynbTatos C
pacxoxpaeHuamu 6onee AONYCKaeMblX aHanu3 cnefyeT MOBTOPUTb, MC-
Nnonb3ys HOBble HAaBECKM aHanM3npyemoro obpasya. Ecnm npm noBTopHOM
aHann3e pacxoX/jeHWe pesynbTaToOB MapaniefibHbiX ONpPeAeneHnii BHOBb
npesbllaeT gonycTumoe, obpasel, 6pakytoT U 3aMeHSAIOT HOBbIM.
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