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Methods for the determination of silicon

OKCTY 0809

Jlara BBepenus 01.07.92

Hacrosiniil cTanaapT YycTaHaBJHBaeT TDaBHMETPHYECKHi (npH
viaccoBofl foue KpeMuHus or 0,2% u Bblle) H QOTOMETpUUECKHH (rpH
viaccoBolt goae kpemuus ot 0,01 10 0,5%) MeToAb onpeleneHus Kpem-
HHA B XKEJC3HOM NOPOIUKe.

1. OBIUHE TPEBOBAHHSA

O6uue TpeGoBanust kK Metogam ananusa — no [OCT 28473

2. TPABUMETPUYECKHHA METOJ ONPEAEJNIEHHS KPEMHUS

2.1. CynmHocTh MeTona

Meroa oCHOBAH HA BLIJENEHHH kPEeMHMS B BHAE NOJHMePH30BaHNON
I DEMHHEBOl KHCJAOTH M3 KHCJIOrQ pacTBopa, e ACruApaTallid W B3Be-
[UHBAHHHU HOJYYCHHOTO JHOKCHAA hpPEeMHHSA.

22 Anmapartypa, peakTHBB H PaCTBODPH

Turau naativossie no TOCT 6563

Kuciora consinass no TI'OCT 3118 u pasbabaennas 1:1, 1:2 n
I:50.

Kncoora asornas no 'OCT 4461.

Kucnora cepuas no FOCT 4204, pas6asaennas 1: 1.

Kucnora ¢ropucrosogoponnas no FOCT 10484.

Hartpnit yraekucasiit no TOCT 83.

Kanuit popauucteiét no TOCT 4139.

23. llpoBeaeHHe ananusa

2.3.1. HaBecky xese3noro mnopoimka Maccoll 2 r (npn MaccoBo#
noJie kpemuns ot 0,20 10 0,50%) n 1 r (npu MaccoBoi HoJe KpeMHHS

Hapanue oduitnajasroe

Hactosmmii cTaHpapr He MOXKeT ObiTh NMOJHOCTHIO WJM YACTHYHO BOCUPOU3BENEH,
THPaXMPOB&H W pacnpocTpaHen Ges paspewenus Ioccranpapra CCCP
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cBuite 0,509%) moMemaloT B ctakad BMecTHMOCTBIO 250 cMm3 u npoBo-
IAT pacTBOPEHHe HAaBECKH M BblJeJeHHe KPeMHHEBOH KHCJIOTHI N0 OA-
HOMY M3 OMHCAaHHBIX HUXKE METOJLOB.

2.3.2. CoasanokucaoTroil merod

B crakan ¢ naseckofi mpuauBawT 50 cm3® cossiHod kucaoTel (1:1)
H PacTBOPSIIOT NpH c1aboM HarpeBaHHH B TeueHHe 7—10 muH. Job6aB-
JSAI0T 5 ¢v3? a30THOI KHCJOTHI M NPOAOJKAIT HarpeBaHHe A0 PacTBo-
peHrs npobul. 3aTeM K pacTtBopy npuauBalT 20—30 cM® ropsiyeit Bo-
Ibl ¥ (QHJIBTPYIOT HEPacTBOPHUBIIHHCA B KHCJAOT4X OCTATOK HA (PHJIALTP
cpenHell niaotHocTH «Oenasa Jenta». Ocalok npoMbiBalOT 3—4 pasa
ropsiuedt coasHon kucaoroit (1 :50), noMewiaT ero B NJIaTHHOBBIA TH-
reJib, BBICYLUHBAIOT H 030JAIOT.

Tureanp oxaaxiaaior, 106aBag0T 1 © yIrJIeKHCAOrO HATPHS, HAKPDLI-
BAIOT KPHIUKOH M CIMIABJKIOT NpH TeMuepatype He HHxke 1000°C.

Tureab ¢ kpuIlIKOH NMOVemawT 5 cTakan BMecTHMoCThio 200 cm?,
npubapasiot 20 cv3 cosastHolt KueaoThl (1 :2) M HarpeBaroT A0 NOJHO-
TO pacTBOpeHHs ana. THresb ¢ KPHILIKOH H3BJICKAIOT U3 cTakaHa,
OIOJIACKHBAIOT BOJOH M NPHCOCAHHSIIOT PACTBOP K OCHOBHOMY (PHJIb-
TpaTy.

PacrBop ocTopoKHO BHINAPHBAIOT AOCYXa, NPOKaJjUBas OCTATOK
npn remrepatype 130—140°C.

Cyxori ocraTok cMauuBalor 10 cM3 cosstHOfi KHCJOTHI H CHOBA BHI-
napuraioT A0Cy Xa.

[loce oxmaxAeHis K cyxoMmy ocrarky npuansaior 10—20 cm® co-
JISHOH KHCJIOTBI, HAarpeBaloT B TeyeHHe 2—3 MHH, nobasasior 100—
150 cM3 ropsiyefl BoAbl H HATPEBAIOT COAEpIKHMOe CTAaKaHa IO PacTBO-
pPeHHsT coJIed.

I'opsuufi pacTBop ¢ 0CaAKOM KPEMHHEBOH KHCJOTH OLICTPO (UJIBT-
[yIOT HA Ipa ¢uiLipa «6esas JeHTa».

Ocajgok npoMpiBaior ropsuell coasHo#t sucroroi (1:50) mo orpu-
LaTelbHOA peaKkUHH NPOMBLIBHBLIX BOJA Ha Keje30 ([0 peaKIHH C pacT-
BOPOM POJAHUCTOrO KaJaus) H 3ateM 2—3 pasa poaoll. @uaetp ¢
0OCalKOM KPEMHHMEBOH KHMCJIOTH NOMEL{alOT B MJATHHOBBIA THTe.Ib, BbI-
CYLIHBAIOT, O30JSIOT H IPOKaAHBAIOT Lipu TeMmnepatype 10C0—1100°C
O NOCTOSIHHOI! Macchl.

3ateM THTeNb C OCalkOM O\JAXKAAKT B 3hCHLATODe M B3BEIIHBA-
101, OcajloK cMauyHBaOT 3—5 KalJasMH BOAb, Z00aBIAT 2—3 KallJIH
cepHOH RHCAOTH, 3—5 cM® (DTOPHCTOBOAOPOAHON KHCJIOTH H OCTOPOK-
HO BBINADHBAIOT COJAEpPKHMOe THIJSI A0 yAaJeHHs] NapoB CEPHOH KHC-
J0Tel. Trreas npokadausaloT npu temmeparype 1000—1100°C no no-
CTOSTHHOH MaccChl, OXJIaX,1al0T B 9KCHKATOPe H B3BELIHBAIOT.

2.3.3. CeproCONAHOKILCAOTHYLL MeTOD

B crakay ¢ gaBeckoll npusdpaior 30—50 cM® COAAHON KUCTIOTHL
(1:1) n narpeBaloT 10 pacTBOpeHHs NpoOHl, 3aTeM A00aBJASIOT 10
KanjsaM HeOoJblIOe KOJHYECTBO a30THOH KHCJOTH A0 NpeKpallleHHs
BCIEHHBAHHs PacTBOpPa ¥ BbINaPHBAIOT PAaCTBOP JOCYyXa.
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€. 3 TOCT 16412.3—91

OxnaxaeHHul# cyxofl ocratok cMaunBaioT 20 cM® cepHON KHCJIOTH
(1:1) u marpeBaloT A0 nosBjaeHUst GENBIX NAPOB CEPHOH KHCIOTH, KO-
TOPLIM JAIOT BHIACJAATbCA B TeueHHe 3—5 MuH. CrakaH CHHEMAOT C
TUIUTH, OXJIAXKIAI0T, OCTOPOXKHO NPHUJHBAIOT MO CTEHKAM CTaKaHa
[5 cM® consiHOR KHCJOTLI, CJI€IKa NepeMellNBasi CONEPIKyMOe CTakKa-
Ha. Cnycrs 1—2 mun npuausaior 120—130 cM3® ropsiuefi BOALI M Ha-
rpeBarwT A0 pacTBOpeHHs coJsel. Jlajee nNpoBoAAT aHAJNH3, KaK MPHBe-
nexo B m. 2.3.2.

24, O6paboTKa pPe3ynbTaTOB

Maccosyw fomo kpemuust (X) B mpoueHTax BHIYHCASRT IO $op-
myJe

Yo _(m— ) —(m—m,)-0,4574-100
m

rie m; — Macca THUIVISL ¢ OCAAKOM AHOKCHAA KpeMHHS 10 06paborku
(hTOPHCTOBOAOPOJHOH KHCJIOTOH, T;
my — Macca TUMJISL ¢ OCTaTKOM rnocJje o6paboTkH (TOPHCTOBCHO-
pOANO KHCJOTOH, T,
mz — Macca THUIVI C 0CaAKOM KOHTPOJIbHOTO ONHITA, T;
My — Macca THIVISA C OCTaTKCM KOHTPOJRHOrO OmheITa Hochae obpa-
6oTKH (TOPUCTOBOAOPONHON KHUCJIOTOH, T;
0,4674 — Kos(pPULHEHT mepecueTa ¢ AHOKCHIA KPeMHHS HA KPEMHHMIL;
m — Macca HaBeCKHM JKeJe3HOro IOpOIXaA, T.
2.5. ABcomoTHBIE NONYyCKaeMble PaCXOXKICHHA Pe3yJbTaTOB napaJ-
JIeJbHbIX ONpefeneHHH He JOJIXKHBI NPeBBINATh 3HAYEHHH, MpHBEACH-
HbIX B Tabauue.

AGconoTHBIE
MaccoBas nonst Kpevuust, % AONyCKaeMbie
pacxoxacHus, %

Or 0,01 o 0,02 sxawy 0,003
Cs 0,02 » 0,056 » 0,005
» 0,05 » 0,10 » 0,010
» 0,10 » 0,20 » 0,020
» 0,20 » 0,50 » 0,030
»> 0,50 » 1,00 » 0,040
> 1,00 » 200 » 0,070

3. POTOMETPUYECKHUH METOJ ONMPEAEJEHNS KPEMHHUA

31. CymuocTp MeTOJa

Merox ocHoBan Ha peaklun obpa3cBanHs KeJTol kpeMHeMOnubie-
HOBOH reTepONOJHKHCAOTH, BOCCTAHOBJEHHS 3TOTO COCAMHEHHS acKOp-
OMHOBOH KHCJAOTOH A0 KPEeMHEMOJHOAEHOBOH CHHH U H3MEpEHHH ONTH-
4yecKoH IVIOTHOCTH OKpAallleHHOro pacTBopa.
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Bausinue ¢ocdopa u uonos Fe (III) ycrpausior mobaBienneM JiH-
MOHHO# KACJOTHL.

32 AnmapaTtypa, pPeakKTHBH H pacCTBOPH

DOTO3IEKTPOKOJOPHMETP HJAH CHEKTPODPOTOMETP.

Turau naatuHosuie no FOCT 6563.

Kucmaora coasinast mo FOCT 3118, pa3baBaennass 1:1, 1:5, 1:20
u 1:200.

Kucnora azotHas nmo [OCT 4461.

Kucaora cepuas no I'OCT 4204, pasGaBsnensast 1:1 u 4:5.
Kuciora aumonnasi no F'OCT 3652, pacrsop ¢ MaccoBoét pmoJjei
8%.

Ammonnit MoaubiaenoBokucaniii no TOCT 3765, pactBop ¢ mMacco-
Bo#t poseit 5%, NPHrOTOB/NEHHBIH H3 NEPEKPHCTAJIIH30BAHHOTO peak-
THBa, XpaHST B NOJHITHJICHOBOH nocyle.

Harpus ruapokcuy no F'OCT 4328, pactBop ¢ MaccoBoH RoJed
10%.

Kuciora ackopGuHoBasi, patTBop ¢ MaccoBo#t nosaei 2%; rorossar
HENnoCpeCTBEHHO nepef ynoTpebaeHHeM.

Harputt yraexucawit no TOCT 83.

Kpemuus auoxcuzn no FOCT 9428.

Crau1apTiibie pacTBOPHl KpeMHHS.

Pac-sop A: HaBecky AHOKCHAa KpeMuus Mmaccoit 0,2139 r, mpeasa-
PUTE/BHO NPOKAJNEHHYIO A0 NCCTOAHHOM MacChl NPH  TeMIepartype
1002-—1109°C, nomMewmaloT B NJAaTHHOBHH THrenab, NpHOaBASAIOT 2 T yI-
JIeKHCJIOr0 HATPHSI, 3aKPBIBAIOT NVIATHHOBOH KPBIIIKOH H CIVIABJASIOT
npa tevmrncpartype 1000—1100°C. Turesb oxJaKAaloT, MOMEIAOT B
cTaxkaH sMectuMocTbio 250 cm?, npuausaiotT 50 cM3 BOAHW H Harpesamor
O TOJIHOTO PACTBOPEHHs NiaBa. PacTBOP KPEMHEKHCJIOTO HaTpHS
GHUIBTPYIOT B MepHyI0 Koa0Oy BMecTHMOCTbIO 1 am?. ®uiabTp NpoMbiBa-
10T 4—5 pas ropsiueil Bogo#. PacTBop B konbe oxgaaxnant, 106aBid-
1or 20 cM® pacTBOpa I'HAPOKCHAA HAaTPHs, AOJHBAIOT JO METKH BOJOH
H nepeMelHBaloT.

I cm?® pacrBopa A couepxut 0,000 r KpemHHS.

YcragaBAMBAIOT MAcCOBYIO KOHUEHTPAUMI0 CTAHAAPTHOTO pacTBopa
KpeMHekucioro HaTpus A: 100 cM® pacTBOopa NOMENIalOT B CTaKaH
pMectuMocTbio 250 om®, npuansaloT 20 cM?® coasiHo# KucnoTh (1:1)
H BbnapuBaloT Aocyxa. Cyxoft ocTaTok cMaunHBawOT 5—7 cM?® COJSHOH
KHCJIOTLI, CilOBa BBLIIAPHBAIOT J0CYyXa W HArpeBalOT B TeueHHe 1 u mpw
Temnepaiype 130—140°C. Tpuausaor 10—15 cM3 CONAHOH KHCJIOTH
(1:1), 100 cm? ropsiuefi BOAH M HATPEBAIOT A0 KumeHus. KpeMHueByiO
KHCJIOTY CIrOHJABTPOBHIBAIOT Ha ABa QHAbTpa «6enasi senta». Ocalok
NPOMBIBAIOT NATh Pa3 ropsAuell consnofl kucaoroit (1:20) u eme aBa
pasa ropsuell BoAcH. ®UABTP ¢ 0CALKOM NOMEINAIOT B MJATHHOBHIH
THI@JIb, BBICYIUMBAIOT U 0304g10T. Ocafok NPOKAaNHBAIOT NPH TeMmuepa-
Type 1000—1100°C. Turesp ¢ ocaZkoM OXJaXKAAIOT B IKCHKATOpE H
B3BemHpaloT. OcaZiok cMayuBalOT 2—3 KamwisiMM BOJAH, JAOGaBJISIOT
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C. 5 I'OCT 16412.3—91

2—3 kanau cepHolt KHCAOTH, 3—5 cM3 PTOPHCTOBOAOPOAHOH KUCIOTHE
H OCTODOXKHO BLIIAPHBAIOT COAEPAKUMOE THIA Jocyxa. OCTaTok B
THIJIe NpPOKaJuBalOT npu Temnepatype 1000—1100°C, oxaaxaamoT B
9KCHKATOPE Y B3BEUIUBAIOT.

Maccosylo KoHueHTpauuo pacrsopa (7)), BbIpaXKeHHYI0 B IpaMMax
KpeMHHA Ha 1 cM3, BRIYHCAAIOT N0 QopMyJie

[ (ny—in, ):( mg—m,)]-0,4674
Vv

T=

H

rAe my— Macca THIVIA C OCajKOM AHOKCHAA KpeMHHs 10 00paboTkm
$TOPHCTOBOAOPORHOA KHCJAOTOH, T;
Mg —Macca THUIVS C CCTAaTKCM nocde ofpadoTku (PTOPHCTCEQ10-
POAHOH KHMCJOTON, T;
My — Macca THDJA ¢ 0CAAKOM KOHTpPOJBbHOro omeita Ao oGpaGor-
KU (PTOPHCTOBOLOPOLHON KHCJIOTOH, I
My~ Macca THIJISI C OCTATKOM KOHTPOJBHOrO ONbITa mocje 006-
paboTkH (QTOPHCTOBOLOPOAHOH KHCJOTOH, T;
0,4674 — koadduuHeHT NepecyeTa AHOKCHAA KPeMHHS Ha KPEMHUM:
V — o0beM CTaHAAapTHOTO DAcTBOPA, B3ATHIA IJA anajausa, cM’

PactBop bB: 50 cM? pacrBopa A moMemaioT B MepHYIO K00y BMec-
THMOCTbIO 250 cM3, 10JIMBAIOT 4O METKM BOAOH M mepemewnBalor. 1 cm?
racteopa b cozepxur 0,00002 r xpemuus.

PacTBophl XpaHAT B MOJHITHJICHOBOH HOCVIE,

JKeneso xapGoHHJIbHOE, OC. 4.

33. lpopenenne ananusa

Maccy naBecku kejcszHoro nopowka 0,5 r (mpnm  maccoBoit  poJje
kpemuust or 0,01 xo 0,05%) uau 0,2 r (npu MaccoBo# HoJe KpeMHHA
or 0,05 no 0,5%) nomewalor B crakaH BMecTHMocTbio 250 cMm®, npu-
miBawT 20—30 cm3 coasnofi kucaorn (1 :5), Harpesaior 5—7 Mum,
He J0BOLA A0 KUMEHHA., 3aTCM NPHAHBAIOT 1 cM3 a30THON KHCJOTH H
MPOAOJIKAIOT HArpeBaTh A0 NOJHOTO PacTBOpeHHA HaBeckH. [Ipuiisa-
o1 20 cM3 Boabl M KunstaT 7—10 MHH A0 HOJHOTO yAaJeHHSI OKCHIOB
asota. He pactsopuBwniics B KHCJAOTAaX OCTATOK OT(QHAbTPOBHIBAIOT
na QuasTp «beaas JeHTa».

CrakaH NpOTHPAIOT kYCOUKOM (HALTPA H CHOJACKHBAIOT BOMAOML.
Oca, 10k Ha QuiabTpe npomeiBaloT 3—4 pasa ropaueil coasHON KHCJIO-
ol (1:200), a 3atem 3—4 pasza HeGOJbIUHMMH DOPUUAMH ropsyci
BoXbel. DuabTpar coxpaHsior (pactsop 1). PHABLTP ¢ ocaakoM noMe-
14107 B NJIATHHOBLIH THIeJb, BHICYIIMBAIOT M 030JMI0T. 33TEM INpH-
GapasioT 0,5 © yrjaexkucHoro HATPUA H CHJABAAIOT B TeueHHe 15 MuH
npu temneparype He Huxe 1000°C. Tureas oxJamgaioT, NOMEUAiOT B
CTaKaH, B hOTOPOM IIPOBOAMJIOCH DACTBODEHHE HABECKH, NPHJIHMBAIOT
15 cm?® coasuoit kucaorel (1:5) u HarpeBaloT 10 NOJHOTO pacTBOpe-
HH$l n1aBa. THreab BHIHHMAIOT, ONOJACKHBAIOT BOAOH; PacTBOP OXJAK-
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FOCT 16412.3—91 C. 6

J1210T, IPHCOEAHHAIOT K DACTBOPY |, MePEHOCST B MEPHYI0 Koaly BMec-
tivocTbio 100 cMé, moauBaioT BOAOH A0 METKH H NepeMeLiHBAIoT.

PactBop ¢uaABTPYIOT uepe3 cyXoi (puabTp «besmast JeHTa» B KO-
fiiyeckylo Koaby BMectumoctoio 100 cm%, orfpaceiBast nepBbie NOPLUH
duavrparta, UpeIBAPUTEILHO ONOJOCHYB HMH KOJOY.

Ot6upaloT aJIHKBOTHYIO uyacTh pacteopa 10 cm® nepenocsT B Mep-
HVIO Kos16y BMecTHMOcTbI0 100 cM®, npubapasor 50 cm® Boas 1 10 cm3
pactBopa MoaHOAEHOBOKHCIOrO aMMoHHsA. [losBncHue ocajka HIH
Jerkofl omajecueHu#d npu A06GABJACHHH MOAMOASHOBOKHCJIOrO aVMO-
HHSI CBHAETEJILCTBYET O KHCJIOTHOCTH PacTBOPA, HEOOXOAUMOH 118 00-
1 a30BaHus KpeMHeMoJHOIeHoBoro kKoMmmiekca. Yepes 10 mMuu nocae
aJo6GaBaeHus pacTeopa MOJUOGICHOBOKHCJAOIC AaMMOHHSI INPHINBAIOT
5 cm? cepnoli kucmotel (4 :5), 5 c¢cm® pacTBopa JHMOHHOH KHCJOTHL H
5 cm® pacrBopa ackopOHGuHOBO# kucaoThl. [locae nobaBaeHnsi KaxKioro
peakTHBa pactsopbl nepeMeumuBalor. [losyyeHHbIH pacTBOp AOJHBAIOT
BOJOI 40 METKH, [lepeMellHBAlOT U BblJepKUBAWT B TeueHue 30 MHUH.
311aueHHe ONTHYECKOI MJIOTHOCTH PacTBOpa H3MepsiloT Ha CIeKTpodo-
Toverpe npu A=810 uM ua¥ Ha (POTO3NEKTPOKOJOPHMETPE CO CBETO-
QUILTPOM, HMEIUMM MAKCHMyM IDPONyCKaHHA Upu A=610 um.

B kauecTBe pacTBOpa CPaBHRHUS NPUMEHSIOT AJHKBOTHYIO UaCTh
pacTBopa aHaau3upyeMoil npobbl, B KOTOPYi0 N00aBJAAIOT BCE DEaKTH-
B, nPOVC MOJUGIEHOBOKHCJIOTO aMMOHHS.

L4CCOBYIO 10130 KPEMHHSI C YUeTOM INONPABKH KOHTDPOJBHOTO OIbl-
T4 ONPCICJSIOT Q0 TPaiyHPOBOYHOMY rpadHKy.

34. TlocTpoenne rpaayHpoBou”Horo rpaduka

JTipu maccoBoil poJqe kpemaus or 0,01 no 0,05%.

B mects craxkanos gumect Mothio 200 ov?® moMewiarwor no 0Ar
+apCOHNJIbHOTO y\u.esa B nartp 13 uux J100aBASIOT HOC/AEI0BaTEIbHO
2, 4 6, 8, 10 cv’ cran1aptdoro pecrBcpa E, uto cootBereryer 4- 1073
.10 % 1,2.10% 1,6-10"% 2.10 4I‘erMHH;I IIlecto® cranad ('w-
M LIS POBE1eHMSE Komponbuoro onblTa. B crakanbl NPHJIHBAIOT
o 30 cm constro’ wuegoTH (1@ 5), HarperawT 2—3 MUH U naJjce Npo-
BOIAT aHaaH3 1o 1. 3.3.

I1pu maccopo#i nosc kpemuus ot 0,05 xo 0,5%

B mwecte crakanoB Bmectumoctblo 200 cm?® momewawTt no 0,2 ¢
i apOOHHJBHOTO XKede3a. B naTh u3 HuX R06aBJAAIOT NOCICAOBATENbHO
2, 4, 6, 8 10 cm® CTaH,IxapTHOI‘O pactBopa A, uto coorBercTByer 2- 10 %
4.-107% 610~ 8-107% 10~3 r kpemuus. llectoli crakau c.rly}KnT
1nsi IpOBeAEHHSsI KOHTpOJIbHOFO onbiTa. B cTakaHbl OpHJAHMBAIOT HO
20 cm® coasHOl Kucjoret (1:5) ¥ Jasee mpoBOAAT mo 7 3.3.

[To nosy4yeHHBIM BeJMYMHAM ONTHUYECKOR TJIOTHOCTH H COOTBETCT-
BYIONIMM HM 3HAYeHUAM KOHIEHTPAUHU KPEeMHHS CTPOAT TCpaayHpo-
BOYHBIA rpadHK.
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35. 06paboTka pe3yabTaToB
3.5.1. Maccosyio poaio xpemuus (X) B HPOLEHTAaX BHIYHCASAIOT O

dopmyae
my - 100

v
A= )

m
rie mj; — Macca KPeMHHs, HalijlehHasi 10 TPALAYyHPOBOUHOMY TPaduK)
T
m— Macca HaBeCKH aHAJAH3HPyeMOro 00pasua, COOTBETCTBYIC
ulasi aJdHKBOTHOM 4acTH pacTBOpa, I.
3.5.2. AGcoaOTHEE JONYCKaeMbEle PacXOXIEHHs! De3yJbTATOB IHa
PaJIeNIbHEIX ONPENeNIeHHit He JOJIKHH NpeBHINATh 3HAUeHHH, INpHBE
JeHHBIX B TabJHIe.
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