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TOCYJAPCTBEHHBIHNU CTAHJIAPT COIO3A CCP

CITJIABbI MEIHO-IIMHKOBBIE

Meroanl onpeneyieHHsl KpeMHuS 1652(')1(2:?_ 77

Copper-zinc alloys.
Methods for the determination of silicon

OKCTY 1705

Harta sBegenns 1978—07—01

Hacroginuil craHaapT yCTaHABAWRBRACT I'PABUMETPHYCCKUN METOH OIl-
pejleleHHa KpeMHHUsS (IIpM MaccoBOi gojie KpeMHHA oT 1 go 5%) u
dboTOMETpUYECKMIA METON OIpeAcNeHUA KpeMHUst (MpH MAacCOBOM HO0JIE

xpemHuust ot 0,05 1o 1 %) B MenHo-yHKoBbiX cruiasax no F'OCT 15527,
roCTt 17711 u T'OCT 1020.

(M3menennan peaaknus, U3am. Ne 2).

1. OBIHUE TPEBOBAHMUA

1.1. Obune tpeboBaHus K MeromaM aHanuiza — o I'OCT 25086 c
nortoaHedueM o 1. 1.1 TOCT 1652.1.

(U3menennaa penakuns, Mim. Ne 2).

2. TPABUMETPUYECKAYM METO/I OIIPEJNEJIEHUSA KPEMHUA

21. CYIHTHOCTS METOAA

MeTton ocHOBAaH Ha BBUACICHNY KPEMHUEBOM KHCIOThI OCaXIeHUEM €€
XEJATUHOM U3 COSIHOKHUCIIOIO pacTBopaA.

22. PeaxTuBbB 4 PAacCTBODPHI

Kucnora azorHas mo 'OCT 4461,

Kucnora cepras no 'OCT 4204 u paz6aBieHBas 1:4.
Kucnora consHas o YOCT 3118 u pasbasieHHas 3:95.
Kucaora ¢propucrosomoportas no [OCT 10484.

HU3nanne opymuansioe Ilepeneyarka socnpenena
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CMech KHUCAOT IS pACTBOPCHHUS, TOTOBSIT CMEUEHUEM OIHOM Y4acTH
a30THOM KHMCJOTHI U JABYX YacTeH COJITHOM KUCJIOTHI.

Kenatua nmuwesoit mo F'OCT 11293, pacrsop 10 r/am>.

Kanuit xenesucrocuHeponuctoiit o F'OCT 4207, pactop 30 r/oM>.

Hatpuit yraekucani no F'OCT 83,

23. I poBeneHnune aHanxusa

Hapecky ciulaBa Maccod 1 I mMoMeniaroT B CTAKAH BMECTHUMOCTBIO
250 cm? u pactBopsioT B 20 cM>? cMecH KUCIOT. YKpeNnuB Ipy ITOMOLIN
IITATUBA HAL CTAKAHOM IIMPOKVIO BOPOHKY (BO M3DexXaH{e IonagaHus
[bUIK), PACTBOD BBIMApPUBAIOT rocyxa. Cmauusaot octatok 10 cM3 koH-
HCHTPUPOBAHHOU COJISTHOU KUCAOTHI U BRIIAPUBAIOT JOCYXA SUIE IBA pa3a,
KaKNbIM pas goGasistss no 10 cM? cossiHOM KMCHOTHI U 4epe3 3—5 MuH
npwiusaior 70—80 cM’ ropsiueit Boapl, 5 cM? pacTBopa XKeJdaTUHA W
HarpeBalT O HOJHOI0 pacTBOpPeHHUS colic. OThWIbTPOBBIBAIOT BhLAE-
JIUBLIMMCS OCAIOK HAa TUIOTHBIN PMUIBTP, codepXalluii HeOOJIbILIOE KO-
4YeCTBO (PWILTPOOYMAXHOM MacCChl, ¥ MPOMBIBAIOT 5—8&8 pa3 ropsiyei
CONAHOM KHUCIOTOM, pasbasieHHOHM 5:95, 10 oTpUUATENBHON peakuuu
ITPOMBIBHEIX BOX Ha MeJb (1Tpo0a ¢ pacTBOPOM XKeJe3UCTOCUHEPOIUCTOrO
k). llocne aTtoro ocamox TnipoMbiBalOT 3—4 pasza ropsiyeil BOHOIA.
OuasTpar noaBepralT NABYKPATHOMY BBIMTAPMBAHMIO C COJISTHOH KHUCIIO-
TO#. JOMMOMHUTENBHBIA OCANOK IBYOKHCU KPEMHUSI OT(PUIBTPOBBIBAIOT U
MPOMBIBAIOT ropsiyeil Boxon. O0a ocanka BMecTe ¢ (pUAbTPaAMH ITOMEILAIOT
B ILTATMHOBBIA TUTE/b, BBICYILIMBAIOT, O30JSIOT, 100aBisioT 0,5 cM? KOH-
HEHTPHUPOBAHHOW a30THOM KHCJOTHI, BBRICYINUBAIOT U MPOKUIUBAIOT IIPU
1000—1050 °C B Teyenue 30 MMH, 3aTEM TUTE/b OXJIAXKAAOT B DKCHUKATOPE
1 B3BelUMBaiOT. K ocanky B miaTMHOBOM THUIJIEe NpUOaBsioT 1—2 kaniau
BOABI, 1 cM? PTOPHUCTOBOIOPOIHOM KUCIOTH, 2—3 KaIId CEPHOM KUCIIO-
Thl, OCTOPOKHO BBIIIAPHUBAIOT JOCYXa M OCTATOK IMpoKanuBalot ripu 1000—
1050 °C B Teuenme 25 MuH. [locne oxnaxiaeHus1 B 3KCUKATOpPE TUTEJb
CHOBA B3BEILIMBAIOT.

Ecnu niocne yaajneHus KpeMHUEBOW KUCIOTHI B TUTJIE OCTAETCS YePHbBIN
OCa0K 3JIEMEHTAPHOTO KPEMHUSI, €70 CILIABISAIOT ¢ OE3BOIHBIM YIVIEKMC-
JABIM HaTpueM. Turelib MoMeIalT B CTAKAH Y NJ1aB 00pabaThIBAIOT CEPHO
KMCJIOTOH, pa3baBiicHHOM 1:4. Tureib BbIHUMAIOT, 0OMBIBAIOT BOAOH H
PACTBOD BBHIMTAPUBAIOT IO HOSBASHUS Oenoro npiMa. [locine oxnaxmeHus
no6asisaior 80 cMm3? BOABL, 5 CM3 CONIHOM KMCAOTRI U HATPEBAIOT MOYTU A0
KurneHus. JJononHUTEIbHO BBIACACHHBIN OCATOK KPEMHUECBOW KUCHOTHI
OTOWIBTPOBLIBAIOT, ITPOMBIBAIOT, CKHUIalOT U Jajiee aHAIM3 BEAYT, Kak
YKa3aHO BBILIE.
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24. ObpadoTKa pe3yabTaToOB
2.4.1. Maccopyio nomo kpeMHUS (X) B MpPOLEHTAX BBHIYHUCISIOT IO

¢dopmyie

_ (m-m,) - 0,4672 - 100

X :
m,

I7ie m — Macca TUTJISL C OCAJIKOM JBYOKHCH KPEMHHUSA IO oOpaboTKU
GbTOPHUCTOBOAOPOIHOM KUCIOTOM, I
m; — MAacca THIJISI C OCaJKoM Itocie 00paboTKu PTOPUCTOBOAOPO -
HOH KHCJIOTOMU, T
m, — Macca HaBeCKH cIUIaBa, I;
0,4672 — xo3hdbULMEHT nepecyeTa IBYOKUCH KpeMHUSI Ha KPEMHUIA.
2.4.2. ADCOMIOTHBIE PACXOXIECHMUS PE3VIbTATOB NaPAUIECABHBIX OIIpeE-
nejeHuH (d — CXOOAMMOCTB) HE NOJIXKHBI IMPEBbIIATh JONYCKAeMbIX 3HA-
YeHHUHN, YKA3dHHbIX B TaOIULE.

e n —— .

Maccorast OIS KPpeMHUS d, % D, %

e el B e e—

— ———— it e — = A SR # b i =, — et — e —

il

Ot 0,05 no 0,10 Bxmou. 0,1 0.014
Cn. 0,10 » 0,25 » 0,015 0,02
» 0,25 » 0,50 » 0,03 0,04
> 0,50 » 1,0 » 0,05 0,07
» 1,0 » 5,0 » 0,08 0,1

2.4.3. AOCONIOTHBIE PACXOXICHUA PE3YILTATOB AHANM3A, TONTYYEHHBIX
B ABYX PA3TAYHEIX JaOopaTopusiX, WIK ABYX PE3IYALTATOR aHaIMU3a, 1TOIY-
YEHHbIX B OIHOM JjabopaTopUM, HO TIpM Pa3IUYHBLIX YCJIOBUSAX (I —
BOCITPOU3BOOUMOCTL) HE ITOJ/UKHBI MPEeBHIINATh 3HAYEHHUM, VKA3aHHBIX B
TaOJIHLIE.

(M3menennas pepaxuma, Mam. Ne 2, 3).

2.4.4. KOHTpOJIb TOYHOCTA AHAJIM3a IIPOBOIUTCA MO J OCymapCTBEH-
HBIM CTaHAAPTHLIM obpaszuaM (I'CO) uwin o oTpaciieBbiM CTAHIAPTHBIM
obpasuam (OCQ), wiu no cra"paptHbIM obpazuaMm npenmnpusatus (COIT)
MeIHO-LIMHKOBBIX CILIaBoB, yTBepxaeHHbIM 1o TOCT 8.3135, uan mero-
1oM nob6aBok, B cooTrBeTcTBHU ¢ JOCT 25086.

2.4.4.1, 2.4.4.2. (Mckmouensl, U3m. Ne 3).
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3. POTOMETPUUYECKUIA METON ONNPEAEITEHNSA KPEMHNSA

3. CymrHocThr MeTOODA

MeTox ocHOBaH Ha 0oOpa30BaHUU KpeMHHEM C MOJUONEHOM XKEeJITOMU
KpeMHE-MOIUONECHOBON KUCIIOTHL U U3MEPEHNUH OIITUYECKOM TUIOTHOCTU
OKpallIcCHHOTO PacTBOpA.

32.AnnmapaTtypa PpPeaxXKTUBL U PACTBODPH

CriekTpoOoTOMETP WIM (POTOIJIEKTPOKOJIOPUMETP.

Kucnora azotdas o 'OCT 4461, pasdasienHast 1:2.

Kucnora cepnast mo I'OCT 4204, pazbasnerunast 1:1.

Kucnora dpropucroponopontas o FOCT 10484.

Kucnora siumondasa mo 'OCT 3652, pactBop 100 r/mm>.

Kucnora oprodocdoprasg nmo 'OCT 6552, pazbapinernHas 1:9.

Kucnota 6opHas, HachllieHHBINA pacTBop. OkoJio 60 r 6opHoO# KHMCIO-
Tbl pacTBOpsitoT B 1000 cM? ropsdeit Bogpl. Ileper mpuMeHeHHEM pacTBOP
OXJ1aXOAaloT Jo TeMIrepaTypbl okosio 20 °C.

AMmuak BogHbeil mo F'OCT 3760, pazbapaenusbiii 1:1.

Mens Mapku MO o ['OCT 859.

Mouesnnua o F'OCT 6691, pactop 100 r/mm>.

Kpucrasummueckuit buosieToBbIi, BOXHLIN pacTtsop 1 r/mMs.

AMMoHu#T MonubneHoBokHCIBIM o 'OCT 3765, nepexpucraUin3o-
BaHHBIM CBEXEMPUTOTOBJIEHHRBIN pacTBop 150 r/mm3.

s nepexkpuctam3auuyd 70 r MoauOIe HOBOKMCIOIoO aMMOHUS pac-
tBopsIOT B 400 cM® Boxawl npu craboM HarpeBaHuM (70—80 °C). PacrBop
GWIBTPYIOT 2 pasa 4epe3 OJAHMH M TOT XK€ TUIOTHBIA (GWIBTP. 3aTeM
[IEPEHOCAT pPacTBOP B OOJBIION CTaKaH, OXJaXKIAIT U NPpHOABASIOT
250 cM? strtoBoro ciupta. Ilocne oTcTanBaHUs B TeyeHue 1 4 BBIIETUB-
IIMecsl KpucTasibl otcachiBalOT. I10ay4eHHBIN MOJIMOAEHOBOKUCABINA aM-
MOHHUU PaCTBOPSAIOT B BOJIE U ITOBTOPSIOT IMEPEKPUCTAIIIMIAUMUIO.

[locne Broporo oTcacklBaHUSI KPUCTAJJIBI IIPOMBIBAIOT HECKOJIBKO pa3
CMECBIO criupTa ¢ BOoAOH (5:8) ¥ BpICYIIMBAIOT Ha BO3IYXE.

CnupT 5THIOBBIM peKTHPUKOBAHHBIN TexHuyeckuid mo F'OCT 18300
1 pa3baBneHHBINA 3:8.

HaTpuii-xaauil yriaeKucIbli.

Kpemnusi asyoxuch no 'OCT 9428.

CraHaapTHhIe pACTBOPbHI KPEMHMA.

PactBop A; roroBsit caeayiomuM odbpazoM: 00,2143 r npokajieHHoOH
IBYOKMCH KPEMHMS CILIABJISIOT B IULTATUHOBOM TUIJNIE ¢ 2 I HATPUS -KaJIKs
yrnekyciaoro. Cruias BulEIa9XBAIOT BOJOH U IIEPEHOCAT B MEPHVIO KOJIOY
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BMeCTUMOCTHIO 500 cM?, 1o MeTKM JOAUBAIOT BOAOW U OBLICTPO MEPEHOCHT
B MONUITUNICHOBBIK COCYII.

1 cM? pacTBopa comepxut 0,0002 r kpeMHMS.

Pactsop B; roroBsr cienyromiuMm obpazom: 10 cMm? pactBopa A 1epe-
HOCAT B MEpHYI0 Koi0y BMecTHMocThio 100 cMm3, pazbasisiior BOLOH 0
METKH U OBICTPO TIEPECHOCAT B IOJUITUIIEHOBBIN COCVYI.

1 cM? pactBopa cogepxkut 0,00002 r kpeMHU4.

PactBop Menum JUIA NpUTOTOBIEHUSI pacTBOpa CpPABHEHYS; IOTOBSAT
cJIeavIoIunM obpa3oM: 1 r Meau NMOMEHIAIOT B IVTATHHOBYIO YalUKy, IPH-
oassior 1 eM3 dropuctoBonopoaHoi kucinotel, 10 cM3 a30THOHN KuUCTO-
Thl, pa30aBjieHHON 1.2. PacrBopeHue ITpOBOJIAT IIPH HATPEBAHHUU. 3aTEM
IpubasnsiorT 2,5 cm? cepHOlt KHMCoThI, paszbasneHHoi 1:1, 1 HarpesaroT
PACTBOP 0 BHLICJICHUA CEPHOTO aHIMApKUIa U fajnee 1o yoaJaeHUus cBobo-
HOM cepHOU KUCHOTHL. [locie oxakaeHuss coxu pacTBOpPSIIOT, NpudaBiIsd
HeOoIblIoe KoJudecTBO BoAbl, 10 cM? a30THOI KUCHOTH, pa3baBieHHOMN
1:2, 1 cM’? GHTOPUCTOBONOPOAHON KUCIOTHL. 3ateM npubasisior 30 cm?
pacTBopa OOPHOH KUCIOTHI, pACTBOP NEPEHOCAT B MEPHVIO KOJIOYy BMeEcC-
TumocTtbio 100 cM?, 1o MeTKH N0aUBaIOT BOJOM U I1epeEMELINBAIOT.

33. lpoBeneHnne aHanwu3la

3.3.1. Haecky Maccoi 0,5 r moMelaoT B IJIaTUHOBLIN WiH ¢dTOpO-
NIACTOBBINM TUTrEb, NpUdaBImoT 1 cMm? HTOPUCTOBOAOPOAHON KUCHOTEI,
10 cM3 a30THOM KUCIOTHL, pa3baBneHHON’ 1:2, U HAKPHIBAIOT UIATHHOBOM
Wi (pTOPOIUIACTOBOM KpHIIIKOH. PacTBOpeHMe MPpOBOAAT IIPU HarpeBa-
HUM Ha BoasgHoit 6aHe no 60 °C. Ilocne pacTsopeHuUst B THreIb npubas-
a0t 10 cM3 pactBopa O0OpHOHM KMCIOTHI M IEPEHOCAT PAcTBOp depes
[TONMVBTWICHOBYIO BOPOHKY B MEPHVIO KoJuiOy smectumocteio 100 oM,
comepxanrylo 20 cM? pacrBopa OOpHOH KHCJOTHI, NOJIUBAIOT N0 METKH
BOJOH M TIEPEMEIIINBAIOT.

AJIMKBOTHYIO 4acTh pacTBopa 10 cMm? (mpu MaccoBoii fosie KpeMHUsI OT
0,05 no 0,25 %), 5 cm? ( ipn mMaccoBoit aosie kpeMuus ot 0,25 10 0,5 %)
wu 2,5 eM3 (mpu MaccoBoit none xpeMHaus ot 0.5 no | %) moMelaior B
cTakaH BMecTUMOCTBIO 50 cM?, moauBaioT Bonoit 1o 20 cMm3 u HelTpanu-
3YIOT aMMUAKOM NpU NOCTOSTHHOM repeMeniiBanuy ao pH 1,5. Yeranas-
auBaroT pH kanenpHoil npoOOR C pAacTBOPOM KPpUCTAUIUYECKOTO
duoneroBoro Ha beynoi naactuHke. Ilpn 3vavennn pH Menbe 1,5 kamna
WCNBITYEMOTO pacTBopa, CMellaHHAA ¢ KalUvlei pacTeBopa HHIMKATOPA,
OKpaluuBaeTcs B 3ejeHbId uBeT; npyd pH, pasHoM 1,5, okpacka kariu
CTAaHOBUTCH YWCTO CUHero usera. Ecam aMMuak BBeeH B M3OBITKE, TO
Karwisa uMeer GHoaeToBbIA 1BET. B TakMX caydassx yipyMOaBsiioT a30THYIO
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KHCJIOTY, pa30aBicHHYIO 1:2, M0 NOJYyYEeHHUSI OKPACKH KAaIUIM 3eJEHOrOo
[IBeTa, 4 3aT€EM OCTOPOXHO MNOBTOPSIOT HEUTpPAJIM3ALMUI0O aMMHUAkoM. B
pactsop ¢ pH 1,5 npubapisiior 5 cM? pacTBopa MOYEBHHBI, 5 cM? pacTBopa
MOJIMOAEHOBOKUCIOIO aMMOHMS M octasisior Ha 10 MuH. Ilocne aroro
BBOJAT 5 cM’ pacTBopa JTMMOHHOM KUCJIOTHI, 3 cM> pactBopa opTodoc-
(POpHONA KHUCIOTHI, CMECh MNEPEHOCAT B MEPHYIO KOJOY BMECTUMOCTBIO
50 ¢cM’, 1o MeTKM HOJMBAKOT BOAOM H mnepeMmelidBaioT. Yepes 15 MuH
U3MEPSIIOT ONTUYECKYIO IJIOTHOCTH pacTBopa Ha (POTOINEKTPOKOJIOPHUMET-
pe Wi crexrpodgoroMeTpe npu UIHe BoJHBL 400 HM B KIOBETE C
TOJILVHOM CJIOSI 5 CM OTHOCHUTEIbHO pacTBopa cpaHeHHUs1. PacTBop cpaB-
HEHHSI rOTOBAT OOHOBPEMEHHO C aHAJIU3IUPYEMOU IIpoOOoH, Oepsi pacTBOD
Menu (cM. M. 3.2) B TaKOM XK€ KOJIUYecTBe, KaK U aHAIK3IUpYeMbil
pacTBOP.

CopepxaHue KpEMHUSI HAXOAAT 11O I'paiyupOBOYHOMY rpadukKy.

(M3MeneHHasd peaakuus, Mam. Ne 2).

3.3.2. llocmpoenue epadyuposounoeo epagura

JI1s1 OCTpOEHMS IpalyMpOBOYHOTO rpaduka B LIECTh CTAKAHOB BMEC-
THMOCTBIO TTo 50 cM® mpubasnsior 1o 10 ¢cM3 pacTBopa MeoH, He conep-
Xaulel KpeMHUH (pacTBoOp CpaBHEHUs), U MocieaoBaresbHo BBOOAT 0]
1,0; 2,0; 4,0; 6,0 u 8,0 cM? crannaptTHoro pacrsopa b.

PacTBops! pazdasnsiior Bopoi mo 20 cM’ U Jajnee aHaAIMU3 BeOyT, Kak
yKa3aHo B 1. 3.3.1.

34 O6padboTKa pe3yaIbTaToORB

3.4.1. MaccoByio nonto KpeMHHS (X)) B MPOUEHTAX BBIYUCIIIOT IO

(bopMyJie

Xl _ m-lOO}

m,

rne m — Macca KpeMHUA, HAUOEHHAA [0 IpaAyUPOBOYHOMY IrpapuKy
L,
m; — Macca HaBECKH, COOTBETCTBYIOLAA aJIHMKBOTHOWM 4YacTH pac-
TBOpA, T.

3.4.2. AOCOMIOTHBIE PACXOXIACHUS PE3yJIbTATOB NapasUIesbHBIX Ofipe-
leneHut (d — CXOQMMOCTh) HE JOJDKHBI ITPEeBbILIATH JOTYCKAEMBbIX 3Ha-
YeHHMH, YKa3aHHBIX B TAONUILe.

3.4.3. AOCONIOTHBIC PACXOXKIACHUS PE3yIbTATOB aHATKU3A, MONYYEHHBIX
B IBYX pa3/IAYHBIX JJA00paTOPUAX, UM IBYX PE3YJIbTATOB aHAIA3a, MOJY-
YeHHBbIX B OJHOM JAOOpaTOpHHM, HO MPH pa3IUYHBIX YCIOBUAX (D —
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BOCIIPOU3BOIUMOCTb), HE HOJDKHBI IIPEeBbILIATh 3HAYEHUM, VKA3aHHDBIX B
Tabanie.

3.4.2, 3.4.3. (M3meneHnasa penakumsi, Ism. Ne 2, 3).

3.4.4. KoHTpoJsb TOYHOCTU aHanu3a nposoautrcsa 1o l'ocymapcrBeH-
HBIM CTaHAAPTHBIM oOpasuaM (I'CO) wiM mo oTpacieBbIM CTaHAAPTHLIM
oopazuam (OCO), Wi no craHZapTHREIM obpaszuaM rnpeanpusatust (COIT)
MEIHO-LIMHKOBBIX CILU1IABOB, YTBEPXKIACHHBIM o 1'OCT 8.315, unu Mero-
noM no06aBok, B cooTBercTBUU ¢ ['OCT 25086.

34.4.1, 3.4.4.2. (Mckmoyenni, U3m. No 3).

NHPOPMALIMOHHBIE JAHHBIE

1. PASPABOTAH U BHECEH M#uauCTEepCTBOM LBETHOH METAJLIYPrHH
CCCP

PASPABOTHYUKH

10.®. HleBakun, M.b. Tayokun, A.A. Hemoapyk, H.B. Eruazapo-
Ba (pykosoguTeas TeMbl), U.A. BopoObeBa

2. YTBEPXJEH 1 BBEJEH B JEVCTBHE Ilocranosienuem ocy-
napcteenHoro komurera crangaproB Cosera Munucrpos CCCP or
27.04.77 Ne 1062

3. BBAMEH I'OCT 1652.12—-71

4. CCblIJIOYHbBIE HOPMATHUBHO-TEXHHYECKHE JOKYMEH-
Thl

O6o3naveHue H1/l, Ha xotopeni naHa

COLDIKA Homep nyHKTa, NOATNIYHKTA
TOCT 8.315—-91 24.4 344
TOCT 83--79 2.2
TOCT 83978 3.2
I'OCT 102077 BeonHas yactob
TOCT 1652.1—-77 1.1
[OCT 3118-—-77 2.2
TOCT 3632—69 3.2
TOCT 3760-—79 3.2
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[Ipodoaxcernue

ObosnaueHue HT/I, Ha KOTOpBIi 1aHa
CChUIKA

HoMmep nyHkTa, noanyHkra

TOCT 3765—78
[OCT 4204—77
[TOCT 4207—75
[OCT 446177
[OCT 6552—80
[OCT 669177
[OCT 9428—73
TOCT 1048478
[TOCT 11293—89
[OCT 1352770
[OCT 17711-93
[OCT 18300-—-87
ITOCT 25086—87
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5. Hocrasornennem Foccrannapra ot 28.12.92 Ne 1525 chaTo orpanmye-

HHE CPOKa JAeHCTRHUA

6. IIEPEU3/IAHHUE (moap 1997 r.) ¢ N3menennavmu Ne 1, 2, 3, yrBepxk-
AeHHbIMH B oKTsiOpe 1981 r., nosdpe 1987 r., aexadpe 1992 r. (UYC

12--81, 2—88, 3—93)



