YAK 669.292.3:543.422:006.354 Fpynna B59
FTOCYRAPCTBEHHDBN CTAHAQAAPT COIKO3A CCP

CNJNABbl M NIMTATYPbl HA OCHOBE BAHAAMA r o CT
Metosi atomno-abcopOuMOHHOIO aHanu3a

Vanadium base alloys and alloying elements. 26473,'2—85

Method of atomic-abscrption analysis

OKCTY 1709

MocraHosnenvem locygapcreeHHoro xommwrera CCCP no cranpapram or 25 mapra
1985 r. N2 752 cpox AeNCTBMR YCTAHOBNEH 01.07.86
¢ 01.07.

no 01.07.91

HecobnioeHne cranpapra npecnefyercs no 3aKoHy

Hacrosmu#i craHaapT pacnpocTpaHsieTCsl HA CIVIABbl U JIMTFATYPhl
Ha OCHOBE BaHajlHsd H YyCTaHaBJHUBaeT ATOMHO-a0COPOLUOHHEIH METON
onpeleseHHs: KOMMOHEHTOB, YKa3aHHBIX B Taba. 1.

Ta6auua 1

OnpenensaeMbli KOMITOHEHT OnpepnesiseMas Maccopasa gonda, %

AmoMuHU 20—50
Banagui 30—60
JKees3o 0,4—2

K peMHRiT 0,1—1

Mapranen 0,5—2,5
Mosnbpaen 10—20
Turau b—15

MeToa ocHOBaH Ha H3MEPEHUH ATOMHOrO IIOTVIOIIEHHA pDe3OHaHC-
HbIX JIHHHH OINpeleNsieMBIX 3JIEMEHTOB INpPH BBEAEHHH aHaJH3HPYEMO-
'O pacTBOpa B BO3AYINHO-AaLETHJACHOBOE IIaMs UJAH MIaMs cCMecH ale-
THJEHA C 3aKHChIO a30Ta.

1. OBLLUMHE TPEBOBAHMUA

1.1. O6bmue TtpeboBanugs K Mmeroxam aHaausza—mno [OCT
26473.0—385.

Maganne oPuumansHoe Nepeneuarka socnpeujeHa

*
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2. ANNAPATYPA, PEAKTMBLI M PACTBOPDI

CnektpodoToMerp atoMHo-abcopbuuoHHHi [lepxun-diamep Moje-
Ju 303 uam aToMHO-abCOPOLUUOHHBIA CNeKTPOPOTOMETP aHaJOTHYHOrO

THOa, NO3BOJIAIOUIMY NTPOBOAUTL AaTOMH3al{i0 B NJaMEHH.
Auetunen no 'OCT 5457—75.
3akuch a30Ta.

JlaMiibl MoJIOro KaToJa Ha aJIOMHHHH, BaHaAHuH, KPEMHHH, Xeje-
30, MapraHel, MOJINOIeH, THTAaH.

I'opeaku co mienbio gauHor 50 uan 100 mm.
Becbl aHaJHTHYECKHE.

BecH TexHHUYecKue,.

Daekrponeyb MydeabHas € TePMOPEryasiTopoM, obecreunBaloias
teMmnepatypy ao 300°C.

IlnuTka 3JekTpHUYecKas.

CrakaHbl CTeKJssHHBIE BMecTuMOCTbIO 100 cM?.

Crakanbl KBapueBnuie BMecTuMocThio 100 cMm3.

Konbbel mepuble BMectuMocTbio 100 cMm3, 1 am°©.

Halky NMJaTHHOBEHIE.

Haiiku cepebpsHEbIE.

MeH3ypKH MepHbIe BMecTUMOCThIO 20 U 100 cm3.

[luneTk BMECTHMOCTBIO O ¢M?2 C JieJIeHHSIMH.

IIunerku BMecTUMOCTHIO O H 20 cM3 6€e3 AeseHHH.

BOpOHKH CTEeKJAHHEIE KOHHYECKHE.

OuabpTpel OyMaxKHEIe 0e330JibHBIE «0enas JeHTay.

[IuneTKH NONHUSTHJIEHOBEIE.

Kucaora cepuas no I'OCT 4204—77, pasz6asyeHHas 1 :1.
Kucnora asornas nmo I'OCT 11125—84, pas6aBseHHas 1: 1.
Kucaora dropucroBomopoanasi no I'OCT 10484—78.
Kucnora coasHas no I'OCT 3118—77, pasbasaeHHas 1 : 1.
Kauusa ruapookucs no 'OCT 24363—80.

bapunn xaopuctet no I'OCT 4108—72, pacTBOpP KOHIUEHTpalueHu
100 /M8,

JKeJs1e30 MeTaJlJindeckoe BOCCTAHOBJCHHOC.
Kpemuusi apyokuch no 'OCT 9428—73.

MoaubaeH MeTaJJUUYECKHH C COAepiKaHHEeM OCHOBHOro BelllecTBa
He MeHee 99.99%.

AmioMuuui meraaanueckuu no 'OCT 11069—74.
Mapranua (IV) oxkuce no I'OCT 4470—79.
Turtan rybuateii mo 'OCT 17746—79.

Banaauii MeTadaJUuecKHUH C coAepaKaHueM OCHOBHOI'O BE€lUeCTB4 HE
MCHEE 99,9%.

2.1. IlpuroToBJieHHe CTAHAZAPTHH X PAacTBODOB

CraHpapTHHIE  pacTBOp  XeJje3a  (3amacHoOd), coJepXkKauui
1 mr/cMm® xeaesza: | © MeTaJJHYECKOro KeJje3a MOMEIIAIOT B CTAKaH
BMecTHMOCTbIO 100 cMm®, mpuauBarotr 50 cM?® a30THOH KHCJOTHI, pact-
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roCT 26473.12—85 Crp 3

BOPAIOT NpPH cJ1abOM HarpeBaHHH. PacTBOp oxJgaxJaawT OO0 KOMHAT-
HOH TeMmnepaTyphl H NEepeBOSAT B MEPHYIO KOJOY BMECTHMOCTBIO
1 nM°, noBoast BoAoOH n0 MeTKH. PacTBop xenesza (pabounii), conep-
xamui 0,1 mr/cm® xemnesa, rorossr pasbGaBieHHEeM CTaHIAPTHOrO
3aMacHoro pacreopa sonou B 10 pas.

CTaHZapTHHHA pacTBOP KPEMHHS, colaep:Kaimiud oxkoso 1 wmr/cm?®
kpemMHHs: 2,1309 r AByokHCH KpeMHHSI IIOMellaloT B cepebpsaHyIo
yalgky, A00aBASAOT 6—8 I rHAPOOKHCH Kanaus, npuaupaior 30 cmd
BOIH, NEepEMEUINBAIOT U HArpeBaroT 10 IOJHOTro pacTBopeHus. PacTsop
NEePEeBOAAT B MEPHYIO KOJOY BMECTHMOCTBIO 1 AM®, NOBOAAT AO METKH
BOJIOH.

TouHyl0 MacCOBYIO KOHIUEHTpPailHI0O KPeMHHS YCTaHaBJHBAIOT rpa-
BUMETPHUECKHM METOAOM. [las 3Toro B HNJAaTHHOBYIO YAalUKy OTOUPAIOT
nmunetkon 20 cM® CTaHZApTHOTO pacTBOpa KPEMHHs, INPUJHUBAIOT
2—3 cM° CepHOM KHUCAOTH, palbaBiaeHHo# 1 :1, comepxkumoe UYaANIKH
YIapHBaOT A0 2-—3 cM®, OXJaxXKJAalT MO0 KOMHATHOH TeMIepaTyphl
H OCTOPOXKHO, TO KamJasiM, NPHJHBAKIOT elle 5—06 cM® KOHUEHTPHUPO-
BAHHOM CEPHOH KHCJOTHI. 3aTeM pAacTBOP HATPEBAIOT [0 BBIAEJICHUS
TYCTHIX MapoOB CEpHOro aHTHAPHAA; OXJa)XKAalT A0 KOMHATHOH TEM-
neparypH, NpuauBawT 2-—3 CM° BOJAH, CHOBA yNapuBaT JO0 TYCTHIX
[IapoOB CEPHOro aHruApHAa, OXJAaXKIAT A0 KOMHATHOH TeMNIepaTypHl
u npunuBawT 100 cm® Bomw. Harpesaior pacrBop no 70—80°C, oca-
JOK OT(PUJIBTPOBHIBAIOT HA (PuabTp «Oesasg JieHTa» H IPOMHBBAIOT
HECKOJIbKO pa3 ropsayeii BOAOH N0 VAaJeHHs M3 OcCagka CyJabdar-
HOHOB (peakuud nocheaHe# xamau Quabrpata ¢ pPacTBOPOM XJOPH-
ctoro 6apus). PuabTp ¢ 0CaAKOM IOMELIAIOT B IJATHHOBHH THIEb,
MOJACYLINBAIOT, 030JSI0T H MPOKaJuBaioT B MmydenbHoH neun npu 700—
800°C B Teyenue 1—1,b 4. Turesar ¢ ocazkoM OXJaxXKIalwT A0 KOMHAT-
HOH TeMIepaTypel B 3KCUKATOpPE, B3BeLIMBAWT. K ocaaky B THUIIE
ROO0ABAAIOT W3 MOJYITUJICHOBOU NHNETKH D cM® MTOPUCTOBOJAOPOLHON
KHCJIOTH, HECKOJIbKO Kallesib KOHIIEHTPUPOBAHHON CEPHOH KHCJOTH H
HarpeBaloT A0 IpekpallleHHs BhIJEJEeHUs NapoB CEePHOH KHCJOTH.
Turens ¢ ocagikoOM BHOBb IPOKaJIHBAIOT B My(deabHOH IeUd B TE€UEHUE
10—15 MHH, 0XJaXXIalT U B3BEIUIHBAIOT.

MaccoBywo xonpentpanuio (C) CTaHZapTHOTO pacTBOpa KPEMHMUS,
BHIPA2KEHHYIO B MF/cM?, BRIUHCJASIOT O popmyJe

C — (m—m,)-0,4674

V ’
rae m—Macca ocajika Ao o0paboTkyd (TOPUCTOBOLOPOAHOH KHCJO-
TOH, MT;
m;— Macca ocajnka 1nocJje o0palbOTKM (PTOPHCTOBOAOPOJHON KUC-
JIOTOH, MT;

0,4674 — xo3¢ppuLIHEeHT mnepecueTa ABYOKHCH KPEMHHS Ha KPeMHHI;
V —o00beM CTaHZapTHOrO pacTBOPa, B3ATHIH AJA ONpeEAc/eHHS,
CM3,
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Crp. 4 TOCT 26473.12—85

CraHlapTHBIH pacTBOp MapraHila (3amacHoH), coAepXKallHu
1 Mr/cmM® mapranna: 1,583 r AByOKHCH MapraHia noMmeliarT B CTaKaH
BMectuMocThio 100 cM3, mpuausaroT 20 cM® CONSIHOH KHCJOTHL, Harpe-
BAalOT A0 MOJHONO PacTBOpPpeHHA, MOJYYeHHBIH pacTBOp BhIIapuBaloOT
10CYyXa, OCTAaTOK PAacTBOPSIOT B BOAe, NePpeBONAT B KOOy BMECTH-
MOCTBIO | n1M®, ZOBOAAT L0 METKH BONOH.

TouHyio mMacccoByr KOHIEHTPAUMIO MapraHila yCTaHaBJHBAIOT TUT-
PUMETPHUECKHM METOAOM B cooTBeTcTBHH ¢ TpeboBaHuavu ['OCT
26473.5—85. JI1g 3TOr0 B KOHHYECKYIO KOJAO6Y BMecTHMOCThIO 250 cm?
orOupaotT nunetkod 20 cM® cTaplapTHOro pacTBOpa Maprasia, pas-
6aBJasor Bogou mo 100 om3, ncbasasiior 7 cM® pactBopa opTtodocdop-
HOH KHUCJOTHL U JaJiee ONpenelsiioT Maprasel no pasa. 3.

MaccoByo koHuentpanuio (C) craHgapTHOrO pacTBOpa Mapras-
11a, BEIpAXKEHHYIO B M[/CcM®, BRIUHCIASIOT 0 popMmy.Je:

~0,001099- V,
= :
rie V;-—o0beM pacrBOopa liaBeJeBOH KHCJAOTHI, U3PAaCXOJLOBAHHBIH
Ha THTPOBaHHUE, CM?;
0,001099 — maccoBast KOHIEHTpAalluAd PpacTBopa ILaBeJeBOH KHCJIOTHI,
BhIpaxKeHHasi B r/cM® Maprasua;
V —o0beM cTaHAapTHOTO pacTBOpa MapraHila, B3ATHH AJd
oTIpeJleJieHUsI MapraHua, cMms.
PacrBop mapranua (pabounii), comepxxammuii 0,1 Mr/cM® MmMapras-
I1a, TOTOBAT pa3faB/eHHeM CTaHIapTHOrO 3a[MaCHOTO PacTEOpa BOAOH
B 10 paas.

CragpapTHeIi pacTBOp aJiOMHHHS, colep:kamui 10 mr/cm3 adgio-
MHHHA: | © Meradiuyeckoro aJIOMHHHSA NMOMEUIAl0OT B CTAaKaH BMECTH-
MocTbio 100 cM®, mpuausalor nopuusimMu 20 c¢Mm3 COJNSHOH KHUCAOTH M
HarpeBalOT A0 IOJHOIO pPacTBOPEHHS, PAacTBOP OXJAXKIAIT A0 KOM-
HAaTHOH TeMIIepaTypbl, HEPEBOAAT B MEPHYIO KOJJ3Y BMECTHMOCTHIO
100 cM® u 10BOAAT A0 MeTKH BOLOH.

CraHpapTHHI# pacTBop BaHaaus, cogepxkamuit 10 mr/em® BaHagus:
| r MeTaq/IHYecKOro BaHaAHd NOMEULAIOT B CTdKaH BMECTHMOCTHIO
100 cm?, npuauBaror 10 cM® cepHOB KHCJAOTH H INOPUHAMHU IO
b—10 cM® a30THOH KHCJAOTH, pacTBOPAIOT NPH HarpeBaHHH, YIapH-
BAalOT 70 BBbIJEJEHHI NapoB CEPHOr0 AaHTHApPHAA, OXJaxAalT [0
KOMHATHOH TeMmepaTypsl, ncHaBJAfgOT 1o cTeHKaM KoaAGwe 20 cm?
BOJAbI, OCTOPOXXHO TIepeMellnBaloT, NepeBONSIT B MEPHYIO Koaby BMe-
crumocthio 100 cM® i1 HOBOASAAT BOMOH A0 METKH.

CragpapTHBIE pacTBop THTaHa, coaepxkamuit 10 Mr/cM® THTaHa:
] r ry6uaToro THTaHa MOOMEILAIOT B CTaKaH BMecTUMocThIO 100 cwm?,
npuaKBaloT 15 cM3 cepHON KHCJIOTH H HECKOJbKO Kamedb (OTOPHCTOBO-
JIOPOAHON KHCJOTHI, PacTBOPAIOT NPH HarpeBaHHWH, PacTBOP OXJaXK-
Aail0T J0 KOMHATHOH TeMIepaTyDHl, IepeBOJAT B MepHYIO K0Ja0y BMe-
crumocTbio 100 cMm3, noBOASIT IO METKH EOLOH.
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CrangapTHui pacTBOp MoJaubaeHa, comepxamui 10 wmr/cM°® Mo-
JubaeHa: 1 r MeTajaJanueckKoro MoJu0jJeHa NOMeENlaloT B CTaKaH BMe-
ctuMocTeio 100 cm3® npuausaror 20 cm® cepHoit kucaoTel u 10 ¢Mm?®
a30THOH KHCJOTH, HarpeBalOT J0 IOJHOro pactBopeHusa. Pactsop
OXnaxKaawT A0 KOMHATHOH TeMIepaTyphbl, MEPEBOAAT B MEPHYIO KOJ-
6y BMectumocThio 100 cM3, 1oBOAAT 00 METKH BOJOH.

3. TOATOTOBKA K AHAJNU3Y

3.1. IlpurotoBJleHde pacTBOPOB CPaAaBHEHHUH

3.1.1. Pabouue pacTBOphl cpaBHeHHS NPH COpeHeJeHHH KpPeMHHUA,
XKeje3a W MapraHua rotoBsiT pasfOaBaeHUEM COOTBETCTBYIOIIUX CTaH-
NapTHBIX PaCTBOPOB.

Paboune pacTBOpH CpPaBHEHHUA IJd onpeleeHUs KpPeMHHA TOTO-
BAT CJeAYIOIMHM o6pa3oM: B MepHBle KOJOH BMecTuMocThio 100 cm®
BeoasaT mo 0,5; 1,0; 2,0; 3,0 u 5,0 ¢cM® cTaHAAPTHONO PACTBOpA KPEM-
Hud, 4yTo cocrasasier 0,5: 1,0; 2,0, 3,0 u 5,0 Mr XpeMHUS U COOTBRT-
CTByeT MaccoBOH jdoJje kpemuus B npobe 0,1; 0,2; 0,4; 0,6 u 1%.

Paboune pacTBOpH cpaBHEHHSs [Jd ONpejae/eHUA Kejae3a TOTOBAT
caeaylomiuM obpasoM: B MepHble KoaOwbl BMecTuMocTbio 100 cM® BBO-
asit mo 1,0; 2,0; 3,0;: 5,0 u 6,5 cmM® cranmapTHOro paboyero pacrBopa
X)eJsesa, uto cocrapasger 0,1: 0,2; 0,3, 0,5 u 0,60 Mr XKejes3a H COOT-
BEeTCTBYET MAacCCOBOI JoJe xKeaesa B npobe 0,4; 0,8; 1,2; 2 u 2,69,.

PaGoune pacTBOpH CpaBHeHHS IJsA CHOpefeJeHUd MapraHua rorTo-
BAT CJAeLVIOIIMM 06pas3oM: B MepHbie K0JOH BMecTHmocTpio 100 cm®
Beoxsit nmo 0,5; 1,0 2,0; 3,0; 5,0 u 6,5 cmM® cTanmapTHoro pabdouero
pacTBOopa Maprauna, uro cocrasasier 0,05; 0,1; 0,2; 0,3; 0,5 u 0,65 mr
Mapraidna u COOTBETCTBYeT MaccoBo#i jmose Mapranuma B mpobe 0,2;
0,4; 0,8; 1,2: 20 u 2,6%.

3 1.2, na onpenenenus aJdiOMHHHS, BaHalus, MOJH3IeHAa, THTAa-
Ha B JIHTaTypax cocTaBa BaHaIHU—AJIOMHHHUA-—MAapraHell—THTaH H
BaHAAUN—AMIOMUHUN—MOJUOAECH—THTAH TOTOBAT MNOCJCAOBATEJbHO
JlBe CEepHH PACTBOPOB CPaBHEHHS.

Cepus 1, pactBopnl Ne 1—3. B TpH MepHBIE KOJGH BMECTHMOCTBIO
100 cm® nmocaemoBarenbHo BBOAAT 22,5; 25 u 30 om® cramgapTHOrO
pactBopa BaHanud; 26,9; 13,0 m 9,0 cM® crammaptHoro pacrBopa
aqomugus, 1,0; 25 u 5,0 cM® cranmapraoro pacrsopa taurada. Iloday-
YalT pacTBOpH, colepxkamue 225; 200 u 300 mr Bamanusa, 265; 135
1 90 mr amomunusa, 10; 25 u 50 mMr THTaHA.

Cepus 1, pactBopel Ne 4—6 (paGouue pacTBOpH cpaBHeHus). Kax-
AblH H3 NOJY4YEHHBIX pacTtBopoB Ne |—3 pasbasasior eile pas cie-
AyomnM obpasoM: 5 cM® pacTBOpa MepeHOCAT B MepHYK K016y Bme-
ctumocTbio 100 cM3, noBOASIT BOAOH A0 METKH, MOJYYAKOT DACTBODHL,
conepxkalide B o0beme 100 cm® 11,25; 12,5 u 15,0 mMr Bananusa. 13,25;
6,70 u 4,5 mr amaiomuHuda, 0,5; 1,25 u 2,5 Mr TUTaHa, Y9TO COOTBET-
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CTBYET CJI€IYIOLIUM MAacCOBBIM JOJSIM 3JeMeHTOB B 1pode: 45; 50 u
60, Bananusa, 53; 45 u 309% anaomunus, 2: 5 u 10% rturana.

Cepus 2, pactBopni Ne 1—3. B TpH MepHBIe KOJOB BMECTHMOCTBIO
100 cM® nocaenoBaresbHo BBOAAT: 15; 20 m 22,5 ¢M® cranaapTHOro
pacrBopa BaHaaug; d; 7,0 u 10 cM?® cTan,japTHOro pacrasopa MoJaubae-
Ha, 2,5; 5 u 7,5 ¢M® cTaHZapTHOro pacTBopa THTaHa, 22,5; 16,5 u
10 cM°® crasnapTtHOoro pactBopa aJIOMHHHSA, [0JYYalOT PaCTBOPHI
cpaBHeHHuA, colep:kKampe 150; 200 wu 225 mr Bameénus, 50; 75
100 Mr Moaubaeuna, 25; 50 u 75 Mr TuTaHa u 225; 165 u 100 Mr aJnato-
MUHHA.

Cepus 2, pacropnl Ne 4—6 (paboune pacTBOPH CpaBHeHHs). KaxK-
JBIH U3 NOJY4YeHHHIX pacTBopoB Ne 1—3 pazdaBagior eLle pas cie-
IVIOUIUM 0o0pa3oM: 5 ¢cM® pacTBOPa IepeHOCAT B MEPHVIO K0qa0y BMe-
ctHMocThi0 100 cM3, 1OBOAST BOXOH A0 METKH, MOJYUalOT PacTBOPHI,
cogepxamue 7,0; 10 u 11,5 mr Bananus, 2.5; 3,"5 U 5 Mr mMoanbaeHa,
1,20; 2,5 u 3,75 mr tdtana u 11,25; 8,25 u 5 Mr aJjqIOMHHHA, UTO CO-
OTBETCTBYeT CJEAVIOIIHM MacCOBBIM JA0JISIM 3JeMeHToB B npobe: 30;
40 u 459% Bananusga, 10; 15 u 209% Moaubreuna, b, 10 u 159 TtuTaHa #
55; 3b u 20% anroMuuug.

3.2. lloaroToBka npodHH

HaBecky anaausupyemoit npodwi Maccoi 0,5 r moMmeumiamoT B KBap-
HeBbld cTakan BMecTuMocThio 100 cM® (npu Juratype ajJiOMUHUH—
BaHAAUH-—MapraHell—THTaH) HJH B CTAKaH H3 CTEKJOYTJepola (NpH
JUratype  anlOMHHMA—BaHaIH#—MOJY 6 IeH—THTAaH) IPUJIHBAIOT
10 cMm3 cepHoi Kucaothl, pasbasiaeHHor 1:1, u 10 cM® a3oTHOH KHC-
JOTHI, pastasjenHHo#t | :1, HarpeBalwT A0 [MOJHOIO PacTBOPEHUT TMPO-
6b1. PacTBCp mepeBoasT B MepHYI0 KoAO6y BMectuMocTelo 100 cwm?,
OXJaxKaal0T. 10BOAAT A0 MeTKH BoAOH. IloayueHHBIH pacTBOp HUCHO/b-
3VIOT AJS onpedes eHud KpeMHHS.

Jlns onpepesieHHs aJIOMHHUSI, BaHa1Hs, KeJge3a, Mapranua, Moauo-
JeHa W THTaHa NOJYYeHHBIH pacTBop pasbasiasior Bogod B 20 pas
(aJUKBOTHYI uHacTb —5 CM® mepeBOASIT B MEpPHYIO Koady BMECTHU-
MocTbhio 100 cM?, JoBOOSIT 1O METKH BOJOH).

3.3. IlpoBeienue anHanaunsa

Ilpubop npurorassinBaoT K padbore. ¥cjaoBHA aTOMHO-a0COPOILUHOH-
HBIX H3MepeHHH TipuBeleHb B Tab.. 2. [as npoBeleHUS aTOMHO-a0-
COPOIHOHHOTO OmnpeaeJeHHdss Mocke BKJAWUeHHA Opuiopa B ceTb MOJ-
OUpaOT Takoe TOJOXKEHHe JaMIB NOJHOrO KaTtoga (B 3aBUCHMOCTH
OT onpeneaaeMOro aJjeMeHTa), yToOb NpPH TOKe, YKa3aHHOM B Maciiop-
Te Ha JaMIy, NoKa3aHHe MHKpoaMIepMerpa O0ObLJIO MaKCUMaJbHBIM,.
[locne nmporpesa namnel B TeueHue 15—20 MHH 3aXKHUramT COOTBETCT-
ByIOllee NJiaMs H NPH paclblIeHHH B Hero pabouyero pacrteopa cpas-
HeHHs ¢ MAakKCHUMaJIbHOM KOHUEHTpaiued onpereasseMoro 3.J1eMeHTa
BBIOMPAIOT IIOJIOXKEHUe TOpeJIKH H CKOPOCTh padnulieHus, odecnedyn-

BAIOIIMEe MAKCUMAJbHOE ATOMHOE IIOIIollleHHe aHaAJAUTHUYeCKOW JUHHUU
OTIPELeJsIEMOro JCVEHTA.
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Tabnunuwa 2
Pexnm paGoTnl atomHO-abcopOunoHHOro cnekrpodoromerpa

DaeMeHT AH?HJ&E;P:{?E;E&H Topeska %Pgmﬁi{a Pac;ﬁﬁgom
MM

Bananuit 318,4 Oanomenenas, 2 3akuchp azora —

AJauHa meau 50 MM 12,5
aneTusied — 5,5

AMoOMHHHI 309,3 To xe 2 To ke

Turan 364.3 » 2 »

Moaunbtpen 313,3 » 2 »

K peMuuil 251,6 » 2 »

JKeneso 248.3 OanollleseBas, 2 Bosayx — 24
aauHa tenad 100 MM anerniieH — 4,7

Mapranen 279.4 To xKe 2 To XKe

B ontuvaabHO moao0paHHBIX YCJAOBHAX H3MEpPEHHs pPacOblIAIOT
B M1aMs TOpPeJKH [0C/]AeJ0BaTelJbHO PACTBOp aHaJHU3HPYeMOH JIPOOEI
i paboude pacTBCPLl CpaBHeHus, noadupas HX Tak, YTOOH OJUH
naBajg OOABWINMHA, a APYrofl — MeHBIIHHA aHaJHTHYeCKHH CHTHAM (MOo-
KasaHud UHdPoBOro TadJ0 NpAjopa), YeM pacTBOP AaHAJIH3HPYEMOH
TpoSH  (METOL OrpaHHUMWBAIOUINX PacTBOPOB), MOBTOPsAA ODOULEAYPY
M3MEepeHHs] TPH pas3a, M paCCYHTBIBAIOT cpelHee apHPMeTHUECKOE
3HaYeHHe aHAJUTHYEeCKOro curHaJaa.

[Ipu onpenenenun KpeMHHs, Keje3a, Maprasna OJHOBPEMEHHO
yepe3 Bech XOJ aHAJAH3a NPCBOJAST KOHTPOJABHEIA ONBIT (ONBIT HA 3a-
rpsA3HeHHe DEeaKTHBOB). YcpelHeHHoe (M3 Tpex) 3HAUeHHe AHAJIHTH-
YeCKOro CHrHaJa KOHTPOJBHOTO CNBITA BHIYHTAXOT H3 3HAUEHHH aHaJIH-
THYECKOro CHIHaJAa pacTBopa npooHl.

4, OBPABOTKA PE3YJIbTATOB

1.1. Maccosyio moaw anlOMUHHSA, BaHalgud, Kejdes3a, KPeMHUS,
Mapraina, MoambaeHa H TtutaHa (X) B IpCIeHTaX BHEIUHCASIOT N0
bopmvae
(C.—Cy)- (A,—4,)

A, —A, ’

rae C,— MaccoBas A0JS OOpelenfaeMOro JjeMmeHtra B padoueM pacr-

BOpPE CPaBHEHUS C MEHbIIHUM (IO OTHOWIEHHIO K AaHAJIH3H-
pyeMOMYy) CoLepxkKaHHeM copepeasemMoro 3Jjemenrta, %;

C, —MaccoBasg JoJs ONpelesaseMoro sJjieMeHTa B paboyeM pacr-
Bope cpaBHeHHS ¢ OoapmiuM (IO OTHOWEHHIO K aHAJH3HpYe-
MOMY) cOJep:KaHueM OompelenseMoro sjaeMmenta, Y;

A{ — 3HayeHHe ONTHYECKOH NOJOTHOCTH pabouero pacrBopa cpas-
HeHHSI ¢ MeHbIuHM ([0 OTHOIIEHHI K AaHaJHu3HPYEeMOMY)
colepKaHHEeM CnpeleasseMOoro 3JeMeHTa;

X:CH‘
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Cip. 8 TOCT 26473.12—85

Ay — 3HaueHHe ONTHYECKOH NJAOTHOCTH palboyero pacrsopa Cpas-
HeHHA ¢ O6OJBIHM (IO OTHOWIEHHIO K AaHaJH3HDYEeMOMYV)
COLEepKAaHHEM ONpeLeNsieMOro 3JeMeHTa;

A.—3HavyeHHe ONTHYECKOH MJIDTHOCTH aHaJH3UDYEMOro pact-
BOpa.

4.2. Pacxox nenHe MeXAV pe3yJaAbTaTaMH ABYX IrapaJeabHBIX
OnpefeJeHu He ROJXKHO IpEeBHIIATh 3HAYEHHH, YKa3aHHBIX B TabJ. J.

Tabanwuma 3

OnpepensieMbiit Maccosas | Aonyckaemoe | Oppenensiemniit Maccopan | AONYCKaeMoe
3JIeMeHT poast, % DECX{Z:]ExﬂEHHE, 3J1EMEHT pons, % ]JHC}{%L!{.H,EHHE,
d _2 34 1 2 1 3
Bananuh 30 0,6 Monunbaen 10 0,6
40 0,9 15 0,8
50 1,1 20 1,2
60 1,4 KpeMuHu#R 0,1 0,01
AnoMpuui 20 D,5 0,5 0,05
30 0,8 1 0,1
4() 1,1 JKeneso 0,4 0,04
50 1.4 1 0,1
Turan O 0.6 2 0,2
10 0,7 Maprasen 0,5 0,05
15 0.8 1 0,1
2 0.2
2,5 0,25



Mamenenne Ne 1 TOCT 26473.12—85 Cnaasbl M JHratypel Ha occHoBe BaHaausi. Me-
TOJ, aTOMHO-20CcOpOLLHOHHOro aHaJau3a

YTBepxkaeHo u BBeleHo B aercTBue IloctaHosieHHem [ocydapcTBEHHOrO KOMHTETS
CCCP no ynpaBJeHHI0 Ka4ecTBOM NPOAYKUHM M cTaHAaapram oT 14.05.91 Ne 678

Jlata Beenenuud 01.01.92

Beonnas uacth. llepBui a63an u Tabauiy 1 H3.J10KHTh B HOBOA penakuuu: «Has
CTOSILLIHH CTaHJapT pacnpoCcTpPaHsieTCss Ha CIJIaBH H JHraTypH Ha OCHOBE BaHalnRA

YCTAHABJHBAeT aTOMHO-aOCOpPOUHOHHHHA MeTron oOIpeneeHHS KOMINOHEHTOB H NDHHEs
CeH, MnpuBeJeHHHX B TabJa. 1.

(IIpodormerte cm. c. 40)



(Il pocdoascerue usmenenus x TOCT 26473.12—85}
Tabaunyga l

OnpepenseMat aJnae- Omnpeaensievast vac- (I OnpegeasteMslt sne- Onpenensievast »MaccoBas
MGHT coBasg no0.1a, Y% l MEHT gonasd, %
AJIOMHHHH | 10—50 Moaub6aeH O~
Bananun 30—80 | TuraH 2—23
Keaeso 0,05—10 XpoM 0,05—10
Kpemuui 0,05—1 Meab 0,05—1
Mapragen 0,04—2,5 | |

Pasnen 2. [lepsuiii a63ai #3J0:KUTh B HOBOH penakuuu: «CnekTpohoToMeTp aTOM-
HO-a0COpPOUHOHHKEY, IMO3BOJSIOUIHH MPOBOAHTL aTOMH3ALHIO B INJAMEHUY;

NONOJAHUTL alb3zanamu: «XpoM Merasanaunyeckuis no 'OCT 5905—79.

Menp MeraJsauueckas ¢ MaccoBOM noJied OCHOBHOro Beliectsa He MmeHee 999 %.

Kpemuusa nopomwox, npokaneduuid npd 500 °C, ¢ Maccosoii foJied OCHOBHOT'O Be-

mecTBa He MeHee 999 9.
([Ipodorsxcenue cm. c. 41)



(I1podoarncenue uzmenenus K 'OCT 26473.12—85)

HaTpuil KpeMHEKHCJRH, 9-BOAHR,
Hartpuit yraekucawmii no 'OCT 83—79.

Hatpusa ruapookucs no I'OCT 4328—77, pacrBop ¢ Kouuedtpannent 0,1 Monan/nm3».
[Tynkt 2.1. Ilepsoiit a63au. MckawouuTs caoBa: «PactBop xenesa (pabounii), co-

aepxamui 0,1 Mr/cM3® Xejesa, roToBaT pasbaBjeHHEM CTaHAApTHOrO pacTBOpa BO-
nou B 10 pasy;

BTOPOX a03an H3JIOXKHUTR B HOBOH penakuuu: «CTaHZApTHHHA DPacTBOP KpPEeMHHS,
copepxKawnu 1 Mr/cM® KpeMHHS, TOTOBAT OAHHM H3 cloco6OB.

[lepBuid cnoco0: Hasecky Maccon 2,1309 r ABYOKHCH KpeMHHSI NOMeEIalOT B ce-
pebpaHyio uailky, A00aBadiT 6—8 r rHApOOKHCH KaJjaus, npuauBawrT 30 cM® BOAH,
epeMeliuBalOT H HArpeBaloT A0 MOJHOIO pacTBOpPeHHA. PacTBOp nepeBoAST B MEPHVIO
KOJIOYy BMECTHMOCTBHIO | AMS, MOBOAAT A0 METKH BOMOM.

Btopo#i cnocob: HaBecky Maccon 2,1309 r aByokucH kpemuaus uam 1,0000 r npo-
KaJIEHHOTO IOPOIUKAa KPEMHHA CHJAABJSIOT C 15 ' HATPHA YIVIEKHCJIOr0o B IJaTHHOBOM
THIJIE, OXJaXAaIO0T, BHILEJAaYUBAIOT PAaCTBOPOM HATPHA THAPOOKHCH H JOJHBAIOT AO
e0beMa 1 AM3? 3THM 2Ke pacTBOPOM.

Tperuit cnocob: NpUroToBJEHHe cTaHAapTHOro pacteopa kKpemMHus no FOCT 4212—
—76 H3 HAaTPHS KPEeMHEKHCJOIo»;

BocbMOH ab3au. HMckarouuth caoBa: «PacrBop MapraHua (pabounfi), coxepxka-
mui 0,1 Mr/cm® mapraHna, roroBsat pasbaBJeHHEM CTaHNapTHOro 3anacHOro pacTBO-
pa sogo# B 10 pasy;

10n0aHUTh abzanamu: «CrannapTHeRIE pacTBOpP XpoMa (3anacHoH), cOAepxKallH
10 Mr/cm® xpoma: 1 r MeTaaJHUeCKOro XpOMa I[OMEIAIOT B CTAK3aH BMECTHMOCTHIO
100 cMm® u pacTBOPSIIOT NPpH HarpeBaHHH B 20 cM® cepHOH KHCJIOTH, pa3fasJeHHO# 1 : 1.
Ilo pacreBopennn npuauBalor 10 cM® a3oTHOH KHCJOTH, pasbaBjeHHoR 1 : 1, mpoxoJ-
XKAKT HAarpeBaHHe A0 BHAENEHHS NAapOB CEPHOH KHCJOTH, OXJAaXIAalT, OPHJIHBAIOT
90 cM® BOJIHI, HArpeBalOT A0 PACTBODEHHA coJeH, BHOBb OXJAaXAXAaloT, NepeBOAAT B
MEPHYI0 K00y BMecTuMocTbio 100 ¢cM® U AOBOAAT RO METKH BOJAOH.

PacrBop xpoMa (palouuit), comep:kamiuit 1 Mr/cM® xpoMa, rotoBAT pa3baBJeHH-
eM CTAHJAapTHOro 3alacHoro pacreopa Boaod B 10 pas.

CraspapTHHA pacTBOp MeaH, coaepxkamuix 1 Mr/cum® Memd: 1 r MeraJyiHuecKod
MenH nmoMewlaloT B crakadH BMmecTHMocTbio 100 cm3, npHauBaroT 5 cM® a30THOHA KHCJO-
TH, PAcTBOPSAIOT NPH HarpeBaHuH, paszbaBasior Ao 50 c¢M® BOXOH, KHONATAT A0 YyiAaJe-
HHSI OKHCJIOB a3oTa. PacTBop oxJaxKaarwT A0 KOMHATHOH TeMIepaTyph H NepeBOASAT
B MEPHYIO K010y BMECTHMOCTbIO I AM®, MOBOASAT 10 METKH BOJOHS.

[Iynkte 3.1.1, 3.1.2 U310 HUTb B HOBOM peaaKIIUHU:

«3.1.1. Paboune pacTBOpPH CpaBHEHHS IJIA onpelesieHHSI KPeMHHS, XeJje3a, Map-
raHila ¥ MeAH TOoTOBAT pa3bamiieHHeM COOTBETCTBYIOUIHMX CTaHAAPTHHX pacTBOPOB, &
I8 XpoMma —— CTaHjapTHoro pabouero pacrBopa. B wecteh MepHBIX Koa0 BMeeTH-
vocTtbio 100 cM® BBOmAT mo 0,25; (mapranma — 0,2): 0,5: 1,0; 2,0; 3,0: 5,0 cMm® craH-
JapTHHIX pACTBOPOB KPEMHHA, KeJjesa, MapraHua, Meid, xpoma, AOBOAAT N0 METKH
BROJOH, NOJAYyUalwT pacTBOpPH, coaep:xkamue 0,0025 (mapranua 0,002), 0.005; 0,01: 0,02:
0,03: 0,05 Mr/cM® 3THX 3/IeMeHTOB B PacTBOPE, YTO COOTBETCTBYET CJEAVIOIHM Macco-
BHIM JOJISIM 2JieMeHTOB B npofe: 0,05 (Mapranua 0,04), 0,1, 0,2, 04, 06 u 1.0 9%
KDEMHHUS, XKeJje3a, Maprasua, Meau H xpoMma.

Ina onpenenennsg (npH HeoOXOJHMMOCTH) MapraHila npH coaepxkamuu po 2,5%
TOTORST AOINOJHUTENbHO paboulii pacTBOp CPABHEHHS: B MEDHYIO KOJ0Y BMECTHMOCTHIO
100 cm® Broasit no 5,0 cM® cTanAapTHHIX PACTBOPOB KDEeMHHS, KeJe3a, CTaHLapTHOro
paGoyero pacTesopa xpoMa M 12,5 ¢cM3® cTaHZapTHOro pacTBOpa MapraHua, ACBOIAT IO
METKHM BOJOH, IO.yualoT pacTBopH, copepxkampe no 0,05 mMr/cM® xpeMHHs, XeJjesa,
xpoMa # 0,125 mr/eM3 Mmapranna, uro coorsercreyer 1 % kpemumns, xenesa, xpoMma H
25 Y% Mapraudna.

3.1.2. g onpenesleHHsT BaHaAHA, MoJaubaeRa, aJIOMHHHS, TUTAHAa, XpoMa H Ke-
1e3a B JHrarypax CcocTaBa BaHaiaHH-MOJUOAeH-aNIOMHHHH-KEJe30-XPOM, BaHaJHH-
MO.IHO1eH-aJIOMHHHH-THTAH, BaHAaAHR-aJIOMHHUA-THTAH, BaHanHH-aJIOMHHHUH TOTOBAT
nocJe10BaTe/IbHO YeThIpe CepHH pacTBOPOB CPABHEHHA.

Cepuga 1, pactBopul Ne 1—2. B aBe mepHBe Koabm BMecTHMOCTRIO 100 cM® no-
cJe0BaTeJbHO BBOASAT CTaHHapTHHe pacrBopw 155 v 17,5 cM® Bananusa; 150 H

(ITpodoasxenue cm. c. 42)



(l1podoaxenue uamenenus £ FOCT 26473.12—85)

17,5 cm® moaubaena; 2,5 u 5,0 c¢m? xpoMa; 25 u 50 cM3 xesesa; 14 u 7 cM3 aJOMH-
HHs, ZO0BOIAT A0 MeTKH BojaoH. IloayuarwT pacTBopbl, coaepxawue 1,65 u 1,75 mr/cm?
sapaaua, 1.00 u 1,75 Mr/cm3® moaubaena, 0,25 u 0,5 Mr/cM® xpomMa H xKene3a 1,4 H
0.7 Mr/cM3 aniOMHHUSA.

Cepus 1, pactBopu Ne 3—4 (paboyue pacTBOpPH cpaBHeHHs). KaXXAHH H3 MOJY-
4€HHBIX pacTBOopoB Ne 1—2 pas6asasiior B 20 pas., Iasa storo 5 ¢M3 pacrBopa Iepe-
HOCAT B MEPHYIO K00y BMecTUMOCTBIO 100 cM3, nOBOAAT 40 METKH BOJAOH, MOJIYYaloOT
DAcTBOpH, coaepxatune 0,0775 u 0,0875 mr/cm® Banaausa, 0,075 u 0,0875 mr/cM® Mo-
nubaena, 0,0125 u 0,025 mr/cM3® xpoma # xkesesa, 0,070 u 0,035 Mr/cM3 aJIOMHHHS,
4TO COOTBETCTBYET CJEAYIOIIHM MAacCOBHIM HOJAM 3JeMeHTOB B mpobe: 31 u 35 %
BaHanua, 30 u 35 % moaubaeHa, 5 u 10 Y xpoma H xeue3a, 28 H 14 % aJOMHHHSA.

Cepusi 2, pactBopa Ne 1—2, B nBe MepHHe Xosa6H BMecTHMOcThIO 100 cm® no-
£JAeA0BaTeJbHO BBOAAT CTaHAAapTHHE pacTBOpH 15 H 17 cMm® Banaaus, 2,5, 17,5 #
20 c® moaubaena, 5,0 u 10,5 cm® amomuuud, 12,5 H 3,5 cM® THTaHa, [OOBOAAT IO
ateTKH BOJoA, Iloayuaror pacTBOpH, comepxkauiue 1,5 u 1,7 mMr/cm® Banaausa, 0,25, 1,75
¥ 2,0 mr/cm® monubpena, 0,5 u 1,05 mr/em3 amomunnus, 1,25 u 0,35 mr/em® TuTaHa.

Cepust 2, pactBophl Ne 3—4 (pabGoune pacTBOPH cpaBHeHHs), KaxXablii u3 noay-
geHHHX pacTBopoB Ne 1—2 pasbasasior B 20 pas. [asa storo 5 ¢cM3 pacTtBopa mepe-
HOCAT B MEpPHYIO0 K0JIOy BMeCTHMOCTBIO 100 cM3, ZOBOAAT A0 METKH BOJOH, MOJYYaloT
pactBopu, coaepxamue 0,075 u 0,085 mr/cm® sanagus, 0,0125, 0,0875 n 0,10 mr/cm3
Monnbnena, 0,025 u 0,0525 mr/cm® amomunug, 0,0625 u 0,0175 mr/cMm3® THTaHa, u4TO
COOTBETCTBYET CJEAYVIOLIHM MAacCcOBHIM HOJAM 3jaeMeHTOoB B mpobe: 30 H 34 % BaHa-
Aus, 5,35 u 40 §% MoauOaeHa, 10 u 21 % anomunus, 25 1 7 % THTaHA.

Cepusn 3, pactBopH Ne 1—3. B Tpu Mmepnue kKoabm BMmectuMocThio 100 cm® mo-
CJleJ0BaTesqbHO BBOAAT CTaHAADPTHHE pacTBopH: 22,5, 25 u 30 cMm?® Bananua; 25, 21 u
43,5 cM® amomunua; 1,0, 25 u 5,0 cM3 THTaHa, poBoaAT Ao MeTKH BogoH. Iloayuaior
DACTBODH, coaepxkaiue 2,20, 2,5 u 3,0 mr/cm3 Banaausa, 2,5, 2,1 u 1,35 mr/cm?® auamo-
sMuang, 0.1, 0,25 u 0,5 Mr/cM® THTaHA.

Cepust 3, pactBopa Ne 4—6 (pabGoune pacTBOpH cpaBHeHHA). Kaxaumil u3 noay-
JEHHHX pacTBopoB Ne 1—3 pas6asasiior B 20 pa3. Haa storo 5 cm3 pacrBopa nepe-
JOCAT B MepHyI0 KoJa6y BMecTuMocThIO 100 cM3, 1oBOASAT 0O METKH BOXON, NOJY
yacTBOpH, conep:xkamue (0,1125, 0,120 n 0,15 mr/cmM® Banagnsa, 0,125, 0,105 =
J,0675 mr/cm® amomunug, 0,015, 0,0125 u 0,025 Mr/cM® THTaHa, YTO COOTBETCTBYeET
CACAVIOINHM MAaCCOBHM J0JAM 3JjieMeHTOB B npobe: 45, 50 u 60 % Bananus, 50, 42 u
27 % amomunua, 25 1 10 % tHTaHAa.

Cepust 4, pactBopH Ne 1—2. B nBe MepHbie Koa0m BMectuMocThio 100 cM® mo-
LJeAoBarTeJbHO BBOJSAT CTaHAapTHHE pactBopel 35 u 40 cm® BaHaausa, 15 u 10 cwm?d
AJHOMHHHS, JOBOASIT 1o MeTKH Bojaon. Iloayuaior pacTtBopH, comepxawue 3,5 H
4.0 mr/cm® sananug, 1,.5—1,0 Mr/cM3 aOMHHHUA.

Cepus 4, pactBopH Ne 3—4 (paboune pacTBOpH cpaBHeHHSsI). Kaxpawit H3 IO-
sIYUeHHRX pacTtBopoB Ne 1—2 pasbaBasiot B 20 pas, Haa storo 5 cm® pactBopa Ie-
neHOCAT B MepHYI0O Koa0y BMecTHMOCTBIO 100 cM®, noBOASAAT 1O METKH BOJOH, MoJyua-
toT pactBopH, cozepxKamue 0,175 m 0,20 mr/cm® Bamaausa, 0,075 u 0,05 Mmr/cm?® aJo-
MHHHS, 9TO COOTBETCTBYET CJEeIVIOLIHM MAacCOBHIM AOJSM 3JjeMeHTOB B npobe: 70 H
R0 % Bananaus, 30 7 20 % adOMHHHS»,

IIyukt 3.2. IlepBuiit a63au. Mckawouurs caoBa: «(npu Jgurarype aJIOMHHHA-BaHa-
WHA-MapraHen-THTaH) HJH B CTaKaH H3 cTekJjgoyrgaepona (npu Juratype aJIOMHHHI-Ba-
HanHA-MOJHOIEH-TUTAH ) »;

nocsae cjaoB «llosyueHHHA pacTBOP HCHOJB3VIOT AJS1 onpejesieHHs NMpHMecell KpeM-
HHAS» NOMOJIHUTH CJOBaMH: «XKeJje3a, XpoMa, MeH U Mapraluay;

BToOpo#i a63am H3JO0XHTb B HOBOM penakuuu: <«Jllag onpeneneHus KOMIIOHEHTOB
enaaBa (npH coxepxkaHuu Oonee 1 %): anoMHHHSA, BaHagusA, XKeje3a, MOJanOmeHa, TH-
-TaHa H XPOMa NOJYyYeHHHHA pactBop paszbaBasior Boaon B 20 pa3 (aJHKBOTHYIO
qacTh — 5 cM?¥ nepeBoasaT B MepHYIO Kosa0y BMectuMocTbio 100 cMm3, noBORSIT N0 Mer-
KH BOAOH>.

IMTyakr 3.3. [leppufl a63am nocse caoB «IIpubGop npuroraBauBaloT K pabore» no-
T0JIHETh CJOBAMH; €COTJIACHO HHCTPYKIHH no pabore ¢ NIpubOpOMY;

TalbJrny 2 H3JIOXHTH B HOBOA peRaAKIHH:

(ITpodoascenue cm. c. 43)
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Tabauna 2
AHaNUTHYECKaS I [Hupuna
IDJIeMEHT JIMHHS, HM ['openka IESTH, MM Pacxon rasos, nM?/v Ba
BaHanu# 318,4 OpHollesneBas, 3aKHCh 230TQ =
IJBHA meau 50 MM 2 — 12,5
439,0 aleTuJeH — 5,5
AmoMuRRi 309,3 To xe 2 To xe
Turan 364,3 » 2 »
Moann6aen 313,3 » 2 »
Kpemuui 251,6 » 2 »
XpoM 357.9 » 2 »
)Keneszo 248,3 OnHolyeseBas, 2 Bo3snyx — 24
IJHHA 11eJH aleTHJeH — 4,7
100 MM
Mapranen 279,4 To xe 2 To xe
Menp 324.8 » 2 »

IlyBkT 4.2 H3/M0XKHTHL B HOBOH pefakuMH: «4.2. 3HauerHs NONYCKaeMHX Dacx0ms
JeARA npHEBenerRH B 1abJ, 3,

(11 podoascerue cm. c. 44)
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