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M E XT OCYIXTAPCTIBEHHTEGB U CTAHIAPT
CII'TABbI MAT'HHUEBBIE
MeToapl onpeaeaeHus HUKEJIs TOCT
Magnesium alloys. 3240.15—76

Methods for determination of nickel

MKC 77.120.20
OKCTY 1709

Nara seeaenna 01.01.78

HacTtodimit cTaHAApT YCTAHABIMBAET IKCTPAKLIMOHHO-(POTOMETPUUECKHE METOIBI ONpeacaAe HUSI HUKE -
st (mpu MaccoBoi goste Hukeirst ot 0,0005 no 0.4 %).

1. OBIIIME TPEBOBAHUA
1.1. O6mme TpedoBanusg K metogaM aHanm3a — nmo 'OCT 3240.0.

2. POTOMETPUYECKNU METO/I OIIPEAEJIEHUA HUKEJIA
(npu conepxanuu mukeas ot 0,001 no 0,4 %)

2.1. CymnocTb MeTOAA

MeToa OCHOBAH Ha 00pa30BaHUM COCIUHCHUS HUKEISA ¢ JUMETWIINIMOKCUMOM, KOTOPOE DKCTParupyoT
XJ10poGhHOpMOM. [IMMETHIINIMOKCUMAT HUKEIIH HOTOMETPUPYIOT NPU AJIUHE BOJHBL 360 HM rpu A, = 536 HM.

(U3menennas peaakuusa, Msm. Ne 1).

2.2. Ammaparypa, peakTHBbI H PACTBOPDI

Cnextpodoromerp Tuna CP4a unu porosnexkrpokoaopumerp tuna GHK-56 wiam OHK-60.

Kucnota comstvast mo 'OCT 14261, paszbasnenHast 1:1.

Ammuak BonHsli mo 'OCT 3760.

AmMmonuit xymopuctbiii mo 'OCT 3773, 25 %-urblit pacTBOD.

I'mapoxcunaMmuH comsTHOKUCbIN 10 'OCT 5456, 10 %-Hblii CBEXEeITPUTOTOBACHHBIN PacTBOP.

HumeTtunrmokcuM mo N'OCT 5828, 1 %-Hblii pacTBOp B 3TUJIOBOM CIHUPTE.

Crupt 3tnoBblil mo F'OCT 5962*.

XJIOpodhopM.

AMMOHMHM BUHHOKUCHBIH mo TY 6—(09—08—2007, 20 %-Hblil pacTBOp, OUMILEHHBIA OT CAEIOB
HUKEJIS.

Huxkens ceprokucibiii 7-Bonusblii mo 'OCT 4465.

Bona ounuctunmmmposBaHHas, noixydeHHas mo 'OCT 4517.

CTaHoapTHBIC paCTBOPHI HUKEIIS

PactBop A; rotossar caeayrommm oopasoM: (,4784 r CEpHOKHUCIOrO HUKEIA MOMEIIAIOT B MEPHYIO KOJIOY
BMECTUMOCTBIO | IM>, pacTBOPAIOT B Boxe, mpwiuBaioT 10 ¢cM® COMSIHOM KUCIOTHI, paszdasiaeHHOM 1:1,
TOJUBAIOT BOJOM 1O METKH U IEPEMEILIUBAIOT.

1 cm® pactBOpa A comepxut 0,1 M HUKEJIA.

PactBop b; roroBsar caemyrowmm odpaszom: 20 cM? pacTBopa A MOMEILAIOT B MEPHYIO KOJIOY BMECTUMO-
cThio 1000 cM?, mpuwiuBalOT 5 ¢M? CONYHON KUCIOTHI, pa30aBieHHON 1:1, 1OAUBAIOT BOAON 10 METKU U
MepeMelLMBaIOT.

* Ha Tepputopun Poccutickoit ®enepannu aeiictyetr ['OCT P 51652—2000 (3mech u masee).

N3nanne odunuaiLHOE IIepenevyaTKa BOCHpPEIIEHA
x
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1 cm? pactBopa b comepxut 0,002 Mr HUKeENS.

TuTp pacTBOpa A YCTAaHABIMBAIOT CIEAYIOIMM 00pa3oM: 50 cM? CTAaHZAPTHOTO PacTBOpa A MOMELLAOT B
ctakaH BMecTuMOcThio 300 cm?, moGasasior 100 cM? BOAbl, HEWTPATUIVIOT AMMHUAKOM IO JIAKMYCOBOM
Oymare, HarpeBawoT 10 Temreparypbl okono 70 °C, mobGasmsaor 40 cM? pacTBOpa OIUMETWITITMOKCUMA M
OCTABIAIOT Ha 2 4 Tipu Temrnepatype 30—50 °C.

DOuabTPYIOT 0CAOOK HA PUAbTp «Oedas JIEHTa», MPOMBIBAIOT TEIUIOM BOAOM, MOMEIIAIT OCAOOK C
(pUABTPOM B NPOKAJICHHBIN 40 MOCTOSHHOM MAacChl M B3BEILIUBAKOT (pap@OpoBhI TUTEIb, BBICYILIHBAIOT,
030JII0T ¥ MPOKAMBAIOT TIpH TeMriepaType 950— 1000 °"C 10 mocTOIHHOM MAcCCHI.

OIHOBPEMEHHO MPOBOAAT KOHTPOJbHBIHN OITBIT CO BCEMH peakTuBaMu. Tutp pactBopa A (71'), BbIpaKeH-
HBII B I/CM> HUKEIA, BEIMUCIAIOT 110 (DOpMYJIE

(ml - mz) ' 0,7858
I' = 30 ,

[ae m, — Macca 0CaaKa 3aKMCH HUKEJI, T,
m, — Macca ocazka KOHTPOJIbHOIO OIbITA, T;

0,7858 — K03 dULIMEHT nepecueTa 3aKUCH HUKEIIS HA HUKEITb.

2.1; 2.2. (U3menennan pesakous, M3m. Ne 1),

2.3. IIpoBenenne aHam3a

2.3.1. HaBecky cruiaBa Maccoii 1 r mOMEILAoT B CTAKAH BMECTUMOCTEIO 250 ¢M>, CMAYMBAIOT BOLOW U
OCTOPOXHO MPWJIMBAIOT HEQONBIIUMH TTOpLUSMU 20 ¢M> COJITHOM KHUCIIOTHI, pasoasineHHoit 1:1. Tlocne
OKOHYAHMA OYpHOM peakLUM CTEHKH CTAKaHA OMOJIACKUBAIOT BOAOU U COACPKUMOE CTaKaHa HATPEBAIOT [0
MOJTHOTO PACTBOPEHMUS CIUIABA. 3aTEM CTCHKHM CTaKaHa OOMBIBAIOT BOJAOMN U MEPEBOIAT PACTBOP B MEPHVIO
KO0y BMecTUMOCThIO 100 cM? wim 250 ¢M?, rmociie yero pas0asisioT BOAOM 10 METKH W OTOMPAIOT B CTAKAH
AJTMKBOTHYIO YaCTh PACTBOPA B COOTBETCTBUH C TAOI. 1.

TaoOnuma 1

MaccoBag aond HUKend, % O0beM MEPHOM KOJIOBI, CM’ AJMKBOTHAas 49aCcTh pPacTBOpa, CM’
Or 0,001 mo 0,008 100 30
Cn. 0,008 » 0,040 100 10
» 0,040 » 0,16 250 S
» 0,16 » 0,40 25() 2

[Mpubasngior 1—3 ¢cM? pacTBOpa COMTHOKUCIOro ruapokcwiamMuna, 10 cM? pacTBopa XJI0puCTOro
AMMOHHUS U 5 CM> pacTBOpa BUHHOKHUCIOTO aMMOHMS, pa30asiasioT pacTeop Bonoi 1o 100 cM® u npuanBaoT
MO KaruisIM pacTBOp aMMHMaKa, BHadajsie pa30aBicHHBIN 2:3, a 3aTeM pa30aBiacHHOro 1:5, 10 MOJyUYeHUA
CJIA0OILECIOUHON PEAKIIMM IO JAKMyCOBON Oymare. PacTBop mepeBOIAT B ACAUTEIABHYIO BOPOHKY BMECTH-
MoCThIO 200—300 cM?, mpubasngioT 3 CM? pacTBOpa AUMETUATITUOKCUMA, 6 M xJ10podOopMa U BCTPIXUBAIOT
B TeUcHUE 1 —2 MUH.

PacTBOp OCTABISIOT WIS pacciaanBaHug Ha 1—2 MHWH, a 3aTe€M CIMBAIOT XJIOPOGOPMHEBIN IKCTPAKT B
CYXYIO MPOOUPKY ¢ TIPUTEPTOil TIpoOKOoii. [TOBTOPHYIO AKCTPAKLMIO MPOBOLAT B TeueHHE 1 MUH ¢ 5 cMm?
XJI0podopMa.

DKCTPAaKT CJUBAIOT B Ty Xe Npodupky. O0beIUHEHHBIE KCTPAKThI (PUIBTPYIOT Yepe3 CyXOou PUILTP U
M3MEPAIOT ONTHYECKYIO TUIOTHOCTh PACTBOPA MPU A = 536 HM B KIOBETE C TOMIHUHOM oS 20 MM.

PacTBOpOM CpaBHEHUSI CIIYXKUT XJI0POMDOPMHBIN 3KCTPAKT KOHTPOJIbHOIO OIbITA. /1Sl MPUTOTOBIEHUS
pacTBOpa KOHTPOJIbHOIO OIIbITA OEpyT COJMSIHYIO KHMCJIOTY B KOJMUECTBE, PABHOM B3ITOMY IJISI aHAJIM3a,
BBIMAPUBAIOT */, 00BEMA M 3aTEM TPOBOAST YEPE3 BCE CTANUH aHAIN3A.

MaccoBy10 OO0 HUKEIIA ONMPEACIIAIOT MO TPAaYUPOBOYHOMY IpapuKy.

2.3.2. IlocTpoeHue rpanyupoBOUYHOrO rpaduka

B cempb crakaHoB BMecTUMOCTBIO 10 100 cm® otOuparor 0; 2,5; 5,0; 7.5; 10,0 u tak 1o 20 cm® ¢
MHTEPBAIOM 2,5 cM? pacteBopa b, nonusaior Bonoit 1o 70 cM? v nmpuanBaioT 5 ¢M? BUHHOKUCIOTO AMMOHMS,
2—3 KaIum pacTBOpa aMMHAaKa U IIPOBOIAT IKCTPAKIIUIO XJI0pOodhopMOM. M3MeEpSIOT ONITHUECKYIO ITTOTHOCTD
pacTBoOpa, Kak ykaszaHo B1I. 2.3.1.
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IrocCT 3240.15—76 C. 3

I1o HallAEHHBIM 3HAUCHUSM ONTUYECCKOM IUTIOTHOCTH CTPOST IPAAYHUPOBOUYHBIN IPa(PHK.
2.4. O0padoTKa pe3yIbTaToB
2.4.1. MaccoBy1o 10110 HUKeIS (X) B MPOLICHTAX BEIYUCSIIOT MO POPMYIIE

m-V 100
m -V

X =

3

roe V' — o0beM UCXOIHOTO pacTBOpa, CM>;
}, — 00BeM aTMKBOTHO 4acTH pacTBopa, CM>;
m — Macca HUKEIA, HaAeHHAas MO rpagyupoBOUYHOMY Irpapuky, rI;
m, — Macca HaBECKH CIUIaBa, I.
(U3menennan penakuusa, Usm. Ne 1).
2.4.2. AGCOIOTHBIE JOMYCKAEMBIE PACXOXICHUS PE3YIAbTATOB MAPAJUICABHBIX ONPEACICHUN HE JOJIKHBI
MPEBBILIATH 3HAYCHUIN, YKA3aHHBIX B Ta0JIMLIE.

TaoOnuuma 2

AOBCOJIIOTHOE JOIMYCKAC-
MO€ pacxoxiaeHue, %

AOBCOMIIOTHOE JOIMYCKAC-

M B 9 HUKENd
MO€E pacxoxiaeHue, % 4CCOBaA 101 enst, 70

MaccoBaga gonst HUKess, %

Or 0,001 mo 0,003 0,0003 Cs. 0,03 mo 0,10 0,005
Ce. 0,003 » 0,01 0,0005 » 0,10 » 0,20 0,01
» 0,01 » 0,03 0,003 » 0,20 » 0,40 0,02

2.5. KOHTPOJb TOYHOCTH H3MEPEHNH

KOHTPOIb TOUHOCTH U3MEPECHUIN MACCOBOM JOIU HUKE MPOBOAAT € UCHOJAB30BaHUEM [ oCymapCTBeH-
Horo ctaHzaptHoro oopasua I'CO 3363.

KpoMme Toro, ucrnoab3yroT roCyIapCTBEHHbIE CTAHAAPTHHBIE O0pa3Libl MATHUEBBIX CIUIABOB, BHOBD BBIITY-
IICHHBIC, 4 TAKKE OTPACIIEBBIC CTAHAAPTHBIC O0pa3Lbl MPECANPUATUS MAarHUEBHIX CIUIABOB, BHINYIICHHBIE B
cooTBeTcTBUM ¢ 'OCT 8.315. KOHTpOJIb TOUHOCTH U3MepeHUi TpoBOAdT B cOOTBETCTBUU ¢ TOCT 25086.

JlomyckaeTcs mpoBOAUTH KOHTPOJIb TOUHOCTH U3MEPEHUN MACCOBOM N0 HUKEII METOAOM J00aBOK.

(Beeaen nonoanurenbno, M3m. No 1).

3. POTOMETPUYECKNU METO/I ONTIPEJAEJIEHUA HUKEJIA
(npu maccosoi nouae aukes ot 0,0005 no 0,25 %)

3.1. CymnocTb MeTOAA

MeTon 0oCHOBaH Ha 00pa30BaHUH O.-PYPWIIUOKCUMOM ¢ HOHAMH HUKEISI TPYIHOPACTBOPUMOTO B BOJE
KOMIUIEKCHOTO COCOMHEHUS, KOTOPOE XOPOIIO 3KCTPArupyeTCs XmopoPOpMOM. BDKCTPAKLUIO MPOBOIAT
npu pH 9. Memaroniee BMsaHue Meau yCTPAHAIOT 100aBJICHUEM THOCYIb(PAaTa HATpHA. BanmsHue MmapraHia
YCTPAHSIOT BBEACHUEM B PACTBOP THAPOKCWIAMHMHA. BMsgHue MarHus, HTUPKOHMSA, XeIe3a, PEAKO3EMEIbHBIX
3JIECMEHTOB, KAAMMS H HMHKA — BBEIACHUEM TapTpaTa aMMOHUS. M3MepeHne OnTHYECKOM IMJIOTHOCTH MPOU3BO-
AT mpu A = 438 HM.

3.2. AmmapaTtypa, peakTHBbI H PACTBOPbDI

MDOTOITCKTPOKOIOPUMETP WIH CIIEKTPOPOTOMETP.

Kucnora congnag mo 'OCT 14261, pazoasnennasd 1:1.

Kucnora azorHas mo 'OCT 4461.

IMiopoxcunaMui comstHOKUCHBIH 110 TOCT 5456, 10 %-ub1ii pacTBOp.

AMMOHUI BUHHOKHCBIN o TY 6—09—08—2007, 20 %-Hbii pacTBOp.

HaTpuii cepHOBaTUCTOKMCIBIN (THOCYIbGAT HaTpust), S0 %-Hblil pacTBOp.

Criupt 3Tunoselil o F'OCT 5962.

Ammuak BogHbii mo 'OCT 3760, pazbasiaeHHbii 1:1, u 2 %-HbIi pacTBOP.

Huxens cepHokucnbiii 7-sonusblii mo ['OCT 4465.

o.-PypwIImHOKCUM, 1 %-HbIH CITUPTOBOI PacTBOP.

XJI0popOopM, X. U.

CraHgapTHbIE PACTBOPBLI HUKENS KOHLeHTpaumu 1 mr/cm? (pactBopa A) u 0,001 mr/cm? (pactsop B);
rotoBsIT U XpaHdaT 1mo 'OCT 4212.
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C.4TOCT 3240.15—-76

Bopa oupuctwumupoBanHast, mosydeHHas mo I'OCT 4517.

bymara nuoukatopHas yHuBepcanbHasa 111 onpeaeneHud pH 7,0—14,0.

3.1; 3.2. (M3menennas penakuusa, M3m. Ne 1).

3.3. IIpoBenenue ana/m3a

3.3.1. HaBecky cruiaBa maccoit 0,5 r pactBop4ioT B 20 ¢M> COMAHOM KUCIOTEI B CTAKAHAX BMECTUMOCTBIO
300 cm3, okucaaioTr 1—3 ¢cM? a30THOM KMCIOTBI M KUIATAT 10 YAAJEHUI OKUCIOB a30Ta. PacTBoOp BhITapu-
BAIOT 10 BJIAXHBIX COJIEH, OCTATOK pacTBOPAIOoT B 20—30 ¢cM? BOIBI MpU HArpEBAaHUU U B CTAKAHE MOATOTAB-
JIMBAIOT K (pOTOMETPUPOBAHUIO U3 BCEM HABECKU IMPpH MaccoBoM nosie HuKe s 1o 0,003 %. I1pu maccoBoi nose
Hukend cebitie 0,003 % comepXuMoe CTakaHa MEPEBOLST B MEPHYIO KO0y BMeCcTUMOCTBIO 100 cMm3, pa3bas-

JITIOT BOOOM IO METKH, TIEPEMEIINBAIOT U OTOMPAIOT B CTAKaH AJIMKBOTHVIO YaCTh PacTBOPA B COOTBETCTBUH C
Ta0IT. 3.

TaoOnuma 3

MaccoBast gonst HuUKenst, % O6beM MepHOM KOJIObI, CM’ ANMUKBOTHAA 4YacTb, CM’

Ot 0,005 mo 0,003 — M3 Bcell HABECKU
Cs. 0,003 » 0,03 100 10

» 0,03 » 0,08 100 4
» 0,08 » 0,15 100 2
» 0,15 » 0,25 100 |

Ecau mocie pacTBOpEeHUA HABECKU ITPUCYTCTBYET HEPACTBOPUMBIN LIUPKOHUM, MTOCICIHUN OTPUIILTPO-
BBIBAIOT.

K pacTtBopy B cTakaHe mpUOABIAIOT 5 CM? COMITHOKMUCIOTO TUAPOKCHWIAMUHA, 30 CM? BUHHOKMCIIOTO
aMMOHMS, 5 cM? THOCyIb(haTa HaTpus, 4 cM> pacTBopa o-QypHITHOKCUMA U yeTaHaBIuBaoT pH pacteBopa
M0 YHUBEPCATbHON HHAUKATOPHOM OymMmare pacTBopamMu aMmmuaka 10 pH = 9.

PacTBOp MepeMBalOT B AECAUTEBHYIO BOPOHKY BMECTUMOCTBIO 200 cM3, 1oBOOAT 00BEM BOOOM A0
100 cM? u yepe3 15 MUH KCTPArupyior 5 cMm> xs1opodopMa B TEUEHHE 5 MUH. DKCTPAKLUIO TTOBTOPSIOT €LLE
IBA pa3a Mo 5 MUH, MPUJINBAL T€ XK€ KOJIUUYECTBA XJA0pOPOpMa, CIUBASA KAKIAYIO MMOPLHUIO XJIOPOPOPMHOIO
9KCTPAKTA B MEPHYIO KOJIOY BMECTUMOCTEIO 25 ¢M® (IIpeaBApUTENHHO BHIMBITYIO Y BBICYILIEHHYIO), JOTUBAIOT
10 METKH XJIOpOPOPMOM H XOPOILO MEPEMEIIUBAIOT. EC/IM 3KCTPAKThl B MEPHBIX KOJ0AaX MYTHEIOT, TO HX
OTPWIBTPOBBIBAIOT UEPE3 CYXOH PWIBTP CpeAHEH IVIOTHOCTU B KIOBETY /11 (DOTOMETPUPOBAHUS.

HN3MeEPSIIOT ONTHUYECKYIO IUIOTHOCTh PACTBOPA HA (POTOKOJOPHUMETPE WIM CHEKTPOPOTOMETPE MPH
Aoy = 438 HM B KIOBETE € TOJIIMHOM ¢1og S0 MM. Hepes BeCh xoa aHann3a mpoBOAAT KOHTPOJIbHBIN OMbIT. B
Ka4eCTBE pacTBOPa HCHOB3YIOT PACTBOP XJ1OpOodopMa.

MacCoBy10 JOI0 HUKEIS OMPEOC/IAIOT MO IPagyupoOBOUYHOMY Ipa(puKy.

3.3.2. IlocTpoeHue rpansyupoBOUYHOrO rpaduka

B cTakanbl BMECTUMOCTBIO O 250 ¢cM? mipubaBnsior craHmapTHbi pacteop Hukeas b 0; 1; 3; 5; 7; 9; 11;
13;: 15; 17; 19 u 20 cM?, uto coorBercTByet 0; 0,001; 0,003; 0,005; 0,007; 0,009; 0,011; 0,013; 0,015; 0,017;
0,019 u 0,020 mr HUKeaq. Bo Bce cTakaHbl OOABALIOT MO 5 CM? COMTHOKUCIOTO THAPOKCWIAMHMHA, 10 5 ¢M?
BUHHOKUCIOIO aMMOHHM4, 110 5 ¢cM> THocyabdara Hatpud, 1o 4 cM? a-GypuiagnokcuMa v pa3oasisioT BOLOM
10 50 cM?. Yeranasmusaror pH 9 m nanee aHanu3 BeayT, Kak ykaszaso B 1. 3.3.1.

3.3.1; 3.3.2. (M3menennan peaaxkuusa, M3m. Ne 1).

3.4. O0padoTKa pe3yabTaToB

3.4.1. MaccoBy1o 10110 HUKeAd (X ;) B MPOLIEHTAX BBIYUCIISIOT 11O GopMyie

_m -V 100
T

A

rae m — KOAUYECTBO HUKENS, HAWIECHHOE 0 IPALyupPOBOYHOMY IPaduUKy, T;
V' — 00BbeM UCXOIHOIO PacTBOpa, CM->;
V, — 00beM aTMKBOTHO# YacTH, CM>;
m, — Macca HaBECKHM CIUIaBa, T.
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I'oCT 3240.15—76 C. 5

3.4.2. AOCOMIOTHBIC JOMYCKACMBIE PACXOXKICHHUS PE3YJIbTATOB MAPAJLICAbHBIX ONPEACACHUN HE JOJIKHBI
MPEBBILLIATL 3HAUEHUM, YKa3aHHBIX B Ta0J1. 4.

Taonuuga 4

MaccoBaga gonst HUKess, %

AOCOJIOTHOE AOIYCKAC-
MO€ pacxoxaeHue, %

MaccoBaga gonst HUKess, %

AOCONIOTHOE AOIYCKAE-
MO€ pacxoxaeHue, %

Or 0,0005 mo 0,001 0,0002 Cp. 002 10 0,06 0,005
Cs. 0,001 » 0,003 0,0004 > 0,06 » 0,15 0,01
> 0,003 » 0,009 0,0008 > 0,15 » 0,25 0,03
> 0,009 » 0,02 0,0015

3.5. KoHTPOJb TOYHOCTH U3MEPEHMI

KOHTPO/Ib TOUHOCTH U3MEPCHUIM IMTPOBOAAT IO II. 2.5.

(BBenen nonoanureanno, Usm. Ne 1).

MHO®OPMAITMOHHBIE TAHHBIE

1. PASPABOTAH U BHECEH Munucrepcreom aBuanuoOHHOH npoMbiiicHHOCTH CCCP

2. VTBEPXKJ/IEH W BBEJAEH B JIEUCTBHE I[HoctanosaenneM Locy1apcTBeHHOr0 KOMATETA CTAHIAPTOB
CoBera MunucTpoB CCCP ot 28.12.76 Ne 2889

3. BBAMEH T'OCT 3240—56 B 9actu pa3a. VIII

4. CCbINIOYHBIE HOPMATUBHO-TEXHUYECKUE TOKYMEHTDBI

O603HaquHe HT, HoMep MyHKT OﬁOSH&‘IfHI/IB HTI, HoMep TyHKTa
HA KOTOPBIM JaHa CChUIKA HA KOTOPBIM JaHa CChUIKA
['OCT 8.315—97 2.5 ['OCT 4517—87 2.2, 3.2
['OCT 3240.0—76 1.1 ['OCT 5456—79 2.2, 3.2
['OCT 3760—79 2.2, 3.2 ['OCT 5828—77 2.2
1'OCT 3773—72 2.2 ['OCT 5962—67 2.2, 3.2
['OCT 4212—76 3.2 ['OCT 14261—77 2.2, 3.2
['OCT 4461—77 3.2 ['OCT 25086—87 2.5
['OCT 4465—74 2.2, 3.2 TV 6—09—08—2007—8&9 2.2

5. Orpannyenue CPoKa AeHCTBHA CHATO O NPOTOKOAY Ne 2—92 MeKrocyaapCcTBEHHOr0 COBETA MO CTAHAAP-
TH3a0MH, MeTPOoJoruu | ceprudukanuun (MYC 2—93)

6. U3JAHUE ¢ U3menennem Ne 1, yreepxaennbim B mione 1987 r. (MYC 11—87)
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