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Tin bronze. Methods for the determination of nickel

OKCTY 1704

JMara epcoeans 010181

HacToammii cTanaapT yeTalapmueasT oToMeTpiueckiil (npH Macconodl noae nukeaa ot 0,05 % oo
2.5 %), rpanHMeTpHMecKHil (npu Macconoit aone unkena ot 0.9 % 1o 2.5 %) u atosuo-aboopGumomisi

{npy Maccopoi none pakeas ot 0,03 % oo 2,5 %) MeToOsl ONpelefeH I HHKEDA B ON0BAHHED GROMHIax no
MOCT 3017, MOCT 613 w FOCT 614,

CTangapT nonHocTeo cooTreTeTRyeT CT C2B 1535749,
(Himenennas penaknus, Ham. No 1, 2),

1. OBIIHE TPEBOBAHHHA

I.1. OGmue TpeGoBanua K MeTogaM amammsa — no NOCT 25086 ¢ gonoanednem no n, L
OCT 1933.1.

(Hamenennas penaknua, Ham, Ne 1, 2.
2a. DOTOMETPHUECKHH METOA ONPEAENEHMS HUKEITH

Zal. CYymHOCTE METONA

MeToa ocHoRaH Ha oBpAIORAHEH HAKSIeM OKPAILeHHOMD COSIHMeHHE ¢ THMETHITMTHOKCHMOM B [11g-
NOMHGI RS B IPHCYTCTEHH OKMCIMTENN H HAMEPeHHH ONTHYSCKOH MIOTHOCTH OKPAIIEHHOTD PACTROL.

Pazn. 2a. (Beenen ponoansreasnc, M, Ne 1).

2. AIIMAPATYPA, PEAKTHEBI H PACTBOPBIL

POTOAEKTPOKOIORHMETD WIH CHeKTpohoTOMETR.

VeTanonea e KTpoTH AN,

WIeKTPOAE MAaTHHoRREEe no NOCT 6363,

Kuncnora azorias no FNOCT 4461, pasdamtenaan 121w 1100,

Kuenora cepuaa no NOCT 4204, pasbagaennaa 14,

Kuncnora nuvonsag no NOCT 3652, pacreop 100 r/mw’.

Harpua ruapookuct oo FOCT 4325, 2 siooh/ s pacTRop.

Aol asorrorucasil mo FOCT 22867, pacteop 20 r/ow’ b asorioil kMcnore, padasiesiod 1100

AsiMonEil wancepHokHCnL  (mepeynedhar) mo DOCT 20475, CoeRenpHroTORTEHHEI  PacTRO
20 rfomt.

Jusierunrnuokeus no FOCT 35828, pactoop 10 rfav® B 2 Molis/aM® pacTROpE THAPOOKHCH HATPHE.

Hapamne sdumaisnoe [NepenewaTsa socOpeness
*



roCT 1953.5-79C. 2

Hukene no NOCT E49, mapes HOL

CTanaapTHBE PACTHOPED HE K.

Pactoop A roTOBAT crenyilium obpaiom: (0,2 © HEKeaa pacTeopaioT B 20 cy® a30THOH KHCIOTR,
pazhamtenHoi 111, ¥1amamT OEHCTR 30Ta KHIgYeHHes. PacToop NepenolaT B Mepryie Kondy BAMeCTHMOCTLI
1 cw?, ZONMBAKT 10 METKH BOION | T PEMELTH BT,

| cw? pacTeopa A conepaoat O,0002 T HHKen.

Pacteop B rotopar cnenyiomay ofpaion: 25 cv? pacTeopa A nOMEanT b MEpHYI0 KoY BMeCcTHMO-
CTRIO 2500 ¢y, NOMHMEBRNOT 00 METKH BOAOH H NMEPEMEHHBAIOT.

I cw? pacTeopa B conepao O, 00002 r nukean.

(Mamenennas pegasana, Ham, No 2.

A [MPOBEAEHHE AHATH3A

3.1, Hapecxky Gpossi Maccoid 0,5 T noMelianT B CTAKAH BMeCTHMOCTED 230 oy, gobapnmwT 15 o
AI0THOH KHCIOTEL, patfarnediuof 111, HakpLiEaioT YACOBLIM CTEEIOM M DECTRODRIOT NpH Harpesadni., [locne
PACTEOPSHIA YACORDE CTEKID M CTEHKH CTAKAMA ONONACKHEAINT BOToH 1 VIIApHEIDT PACTROP 00 3— 10 cad,
K octarey goGasnaeT 30 cuw? ropayeii poaer, 200 cu® ropayero pacTROpa A30THOKHCIOMD AMMOHHA W BLLTE -
AUBAKT B TernaoM Mecte | 4. Ocanok MeTAcIORAHHOH KHCIOTE oTHNIETPOBLIBAIOT Ha TNOTHEA duisTp ©
HNLETPOOYMARHON MACCOH 1 NPOMBBAKT (GHALTR © GCATKOM TopaYeld a30THOH KHCIoTol, paitamTe HHoil
11D, 3o nomHone YIAAEHHS HHESAA (Mpoda ¢ IHME THATIHOKCHMOM ).

PpaeTpar, 0bkeM KoToporo 1530 oM’ NOIBEpranT JAEKTPOIHIYV L1014 OTIENeHHA CEHHUA W MEeIH NpH
cune Toka 1,52 A npu nepesenneaiui. Coverd 30 MuH nocie Hauana aekTpoinia, npobaengor 7 o’
cepHoil KHCnoTL, pasbannerioit 1:4.

Mocne oTreneHys MeIH H CBHHLEA HIEKTPOAE BEIHHMAIOT, NPOMEIBAIOT ux 20—25 o’ poawl, pacToop
MEPEROIAT B MEPHYIO KDY BMeCTHMOCTEID 250 ¢M®, crawin ononackmpawr 3—4 paza poaci (no
1012 cuit), DOIMBAKT 10 METKH BOIOM W Mepesell HERIoT,

ANUEDOTHYIO YACTL pAcTROPA (CAf. TafD. 1) NOMEIIAKT B MEPHYID KONGY BMECTHMOCTLI 30 cu”, paiban-
Aot noaoil o 20 cv® M npHEARIAKT MPpU MepeMelliianal 5 cy° pacTeOpa THMOHHOH KUcnoTe, 3 o’
PACTEOPE HATCE PHOKHCIOND MMOHHA, 8 cM” pACTEOPE THAPOOKHCH HATPHA M 5 cM” pacTBOpE THMe THITTHOK-
CHMA, TONHBAIDT 00 METKH BOEOMH W NepenMe LN BET.

TaGawma 1

Maccopas yoay Oifnes “-‘"Kﬂ'ﬂfﬂﬂjl_ HacTH Maccn mapBccxH, COOTRETCTHVHILULAN
Hukeaa, % pacTnopi, cut ARMKNOTHOR 4OCTH pAcToOpa,
Or 0,05 ao 0,1 20,0 0,04
Ce, 0,1 » 0,5 10,0 0,02
= 0.5 = L0 50 0,01
= |0 = 25 25 0,003

HYepea 20—30 mun paMe pRIOT ONTHYSCKY D TUTOTHOCTE PACTRORA B KMBSTE C TOMIMHOGH Toriouasiens
CAo 1 CM No OTHOLWEHAKD K PACTEORY KOHTPOIEHOTO ONETA HA CREKTPOMOTOMETE MM LIHHe oo 4340 1w
WK Ha POTOINE KT POKOTORHMETRE ¢ CHHMM CRETOMILTLTHOM.

{Hamenennas perakuna, v, MNe 1),

3.2, (Mexmowen, Has, MNe 1),

33 llocTpoenue FrpajgyHpoBOoIHOro rpapura

B mepunie Konbs BMECTHMOCTRIO IO 30 CM7 MoMelaenT nocneaoaate o 0 1,07 200 30 £.00 5,00 6,0 ¢
B0 cm® cranpapTaoroe pacteopa b uukena, pasbamraoT poaoid no 20 oy 1 nanee nocTyVIAILT, KAK YKAIHO B
m 3.1,

4. OBPABOTEA PE3¥JILTATOB

4. 1. Maccopyio 10m0 BHESRH (X)) B NPOLUeHTAY DLIYHCTHIOT 0 dopsyvie

¥ = my 100

R

TAe M, — MACCa HHKeNs, HallleHHas no rpanyuposouHoMy rpadmky,
i — MACCA HAGECKM, COOTESTCTRYIONIAA A TMEBROTHON YACTH pAcTRORA, T,
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C.3TI0CT 1953.5—-79

4.2, PackosneH s Measy peniLTaTaMit NapuuiedL Ly anpene el e IoEHE NPeBLIUATE 3HAYe HHEH
AOMYCKAEMBIX PACKXORAEHHA {4 — MOKATATENL CXOIHMOCTH NPH # = 3), vKasau eIy B Tadn. 2.

TaBbawna 2

Maccosan aoan muexens, % d, % I, %
Orr 0,05 oo 0,10 sroro. .00 (.M
Cu 0 « 025 = 0012 (0, (2

e 025 & L3 = 0.02 0,03

e 0.5 » 1O = 0,04 00,06

e I & 25 s 0,05 0,07

(Hivenennaa pesaxona, Hav, Ne 2).

4.3, PacxomneHus pesyvibTaTor aHaTHsa, Moavaen Ly 6 VY PauIHHHLY 1aloparopuay, WK I6yy
PETVILTATOR AHATHM A, NOAVUEHHLIY B 0IHOH nabopaTopuil, HO NPH paiHYHey veronuay ([} — nokasateis
BOCTIPOMABOIHAMOCTH), He JOMEH L TIPS BLILATE 3HAYeHHE, VEaZanHLIx & Tabn. 2,

4.4, KorTpoets TOUHOCTH PeayThTATOR AHLTH 3 TPOGOIAT N0 oy IapcTRe MHLIM CTAHIAPTHLM 0bpaiins
QIGEAHHEEY GPOHE, BHORL yToepeeaeH by o NOCT 8315, miH conocTaRme HHeM pesyILTATOR, MOmyIe LY
TPABHAME TRHYECKHM HIH ATOMHO=-A0COPOUHOHHEM METOLaMH, B CoOTReTCTEHH ¢ [OHCT 25086,

4.5, MoToMeTpHYECKHIl MeTod NpHAMEHASTCA B COYUYae PATHOIIACHI B OUEHKE KEYeCTRa OIOmAHHLIN

DpOoH.
4.3—4.3 (Beenenw tonoamurensno, Ham, Mo I).

5. FPABHMETPHUYECKHIA METO] ONPEIEIEHHA HHKETA

3L CymMocTe MeTOIA

Meron OcHOBAH Ha OCARISHAH HHEEIA B3 aMMHAYHOMD PACTEORA IHMETHATTHOKCHMOM B MPHCYTCTERH
JHMOHHOH B BHHHOE KHCIOT B BHAS HEPACTROPHMOID BHYTPHEOMILIEKCHOTO JHMETHILITHOKCHMATE HHKSIA H
BIBSIITHEAHHHE THOUTYYe HHOM 0GR,

32, Anmaparypa, PEAKTHER M pPAacTBOPE

DAEKTPOTHIHAA YCTAHOBKA ¢ CETYATLIMM MIATHHOBEMH 1ekTpoaary no NOCT 6363,

Turan dwiasrpyionnie no FOCT 25336, munon Tdy 320, 322,

Kunenora azoruan no NOCT 4461, pasbamrenmas 11w 199

Kunenora punuas no DOCT 5817, pacroop 250 r/am®.

Kucnora nusonian no NOCT 3632, pactrop 250 r/mu’,

Aowmimak poanei no FOCT 3760 w pasGapaennsid 150,

Mool asoTHoKHeALH mo DOCT 22867, pactoop 100 /o’

Asaspounil xnopueTeiil no FOCT 3773, pactrop 200 r/nm .

Harpuilt vkcycnokncnsifl no DOCT 1949,

AsMoMIH BHHHoEHCARH no FOCT 4951,

PacTrop 008 NPOMBEIBKH OCATKE, TOTOBAT CAeIVIoMM obpazone 10 r BHHHOKHEIOND AMMOHHA PACTRO-
PAOT B Boje, noGanioT 1 evt avviaka B aonuenoT soaoil oo 1000 cu®,

Mouernna no DOCT 6691, pacTiop 50 r/mwd.

Cnupr aTunopsll, pextiiHkosan el no DOCT 1R300,

JMuserunramokeuy no FOCT 3828, cnuprosoii pacteop 10 v/ma’.

bpoMTHMOIOBEIE cHHWL. cnupToBoii pacTeop 1O oo,

J3MNMposenerHe aHanuisa

Hamecky Gponam sMaccoit 10T NOMELAIOT B CTAKAN BMECTHMOCTEIO 230 cuv® w pacteopaioT & 10 cw’
AICTHON KHCIOTE, pasbapmediol 1], npH Harpepauuy. ¥ 1anq107T KHNAaYeHHeM OKHCIE A307Ta, 1008 BT T
Aewm® ropaueii ponel, 20 oM’ ropatero pacTROPa AI0THOKHCIOTD AMMOHHA 0 OCTOPGAHD HarpesanT 10 wuw.
B covuae HeohxoauMocTH EILTRYVIOT PACTEOD Yeped MIoTHEA GHALTP, © QUALTPODYMAKHOH Maccod &
CTAKAH BAMECTHMOCTEI 250 cn®. Ocanok pa QUILTPE MPpoLMLIBAKT 7—5 pas ropaddy pacTROPOLM A30THOH
KHCIOTH, patfapnednod 1099, w ocanok omépacuieant. Ouwrerpat pasfapagoT soaodi 1o 150 cv?, BREIETT
Medk M CBHEel daekTporHaon mo FOCT 19531, [Npe nogine il BO BReMA e KTPONTHIA PO30L0H OKpackH
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'OCT 1953.5-79C. 4

(oKHCIeHHad (popMa Maprasua ) Ao0aEA0T N0 KAMLTAM PACTROR MOYSBRHE HIH CEPHOKHCIOND THAPAZMHA A0
OOeCBe HBANNS PACTROPR.

DNEKTPONHT MEPEHOCAT B CTAKAN BMECTHMOCTRID 300 e’ 1 pasbanmaioT pogoil mo 200 cm’, nofaniaor
10 v’ pacTrops: BRAHOE WM THMOH0E KHeaoTe, 73 ou? pacTiopa KIOPHCTORD AMMOHKEE W HedTpatuavior
AMMMHAKOM 00 CAaDOKHCHoN peakuui (pH4=3) no yHHEEPCANEHON HHAMKATORHON DvMare HIH 1o0aBnainT
HECKONLED KANeNh GPoMTHMOIORON0 CHHEND H AMMHAK 00 IWeNodHOH peakiumy, a jares J00amIsaT no
KATUTAM A30THYI KHCIOTY, pasbapnediyo 111, 10 HiMeeHHa OKpAcki  pacToopd. PACTROp HArpesanT 40
70 °C, pobanagoT 3 caM® CIHPTORGO PACTRORA AMMETHATTHOKCHMA, 3 T YKCVCHOKHCIOTO HATPHA, NEpee-
wHpaeT, JobannanTt 2—3 e’ pacTRopa AMMHEAKA B0 CHaGome 0 R0l PeAKUNH H BEISEAHEIRT MICTROD MTPH
S00°C 2 9 (MOEHO OCTABMTE Ha HOUL). [lTomydeusHbiil ocanor oL TRORLIBAKST HA MPEIEPHTETEHD BIBSITeH-
HE CYXOM UIETPYEMUHAH THIEAL NPH OTCACKIBAHKWH PACTEOPA BOOOCTPYVHHEIM HacoCosM, (Calok Ha THIe
MPOMEIBAIOT 3 paza TOPAYHM PACTEOPOM AA8 NPOMBIBKH W 6—& pal ropaueil noooll, TMIEN: ¢ OCAmKOM
pricyisBaoT npE 120 "C 1o noeToAHHGH Macck.

54 OGpadoTka pPesyViILTATOR

341, Macconyio oo HHEeTs (X7 B DpoUueHTay BEYMCTIIOT 0o fopyie

a 2032 - 100

ity i
[oe ® = MACCA OCATKA ANMEeTHITIHOKCHMATE HHKENH, T;

(,2032 — goodupHUMENT NepecyeTa MACCH THMETHITTHOKCHMATA HHKEA HA MACCY MK,
m, — MACCH HABECKM, T.

3.0=34.1. (Mavenennas pegakoaa, Has, 1).

342 PacyosIeHHA Pe3VILTATOR MAPLTTET BHEY OIPeiele HHH He JoTHHL NPpeisIaTh sHaueHiil no-
MYCKAEMBIX PACNOEASHHNA (f — MOKAIATENL CXOIMMOCTH TIPH /= 3}, YEaTaHHKAX B Tadn. 2.

(Mamenennan penakund, Ham. Ne 2),

3.4.3. Pacxosienna peavibTaToOR AHATHIA, NOTVUeHHLIX B BV PATTHYHLX 1abopaTopHax, WA I8y
PEIVALTATOR AHATHIA, NOTYYeHHEX B 0RO 1ab0opaTopii. HO NPH PATTHYHLY YeropHax (D — nokazareib
BOCTIPOMIBOOHMOCTH), He JO/EHE NPeBRILATE SHa4eHH i, yRaianHeX B Tabu. 2,

3.4.4. KouTponk TOUHOCTH PeIvILTATOR AHANHEA MPOBOIAT Mo [ OCVIARCTEE HHBIM CTAHIAPTHEIM 0=
AM OI0BA HHELY OpOoH3, BHOBE YTEEpHIeHHBIM o DOCT E.315, pwan conocTanneuen pesvikLTATOn, MoTy-
YeHHBIE (GOTOMETPHUYSCEMM HIM ATOMHO-a0C0op0HHOH LM MeTOA0M, B CoOTReTCTERM ¢ [OCT 25086,

343 544 (Beenens pononnntenssoo, Hasm, Ne 2),

¥ =

6. ATOMHO-ABCOPELHOHHBI METO OHPEIEIEHHA HUKELA

Bl CymHoOCTE METONA

MeTod ocHOBAN Ha HIMepeHHE abcopDUMKH CRETA ATOMAME HHKeNA, 0bPasyIOHMHCHA MPH BEEISHHH
AHATHIHPYEMOTO PACTEOPRA B IE1AMA AUETHIEH -BOIIVE.

B2, AnNnmapaTtypa, pPeaKTHBE H PAacTBOpPE

ATOMHO-A0COPOUHONHE CNISKTROMET] ¢ HETOMHMEOM HANYISHMS 118 HHKEIA.

Kuncnora asoruag no NOCT 4461 » pasGapnennan 1:1.

Kucnora conanas no NOCT 3118 » 2 moas/oM® pacTeop.

Csech KHCIOT: CMELIHEANT 0OHH 00beM aI0THOH KHCIOTEL € TReMA 00LEMAMH COMaHON KHCIOTR.,

Huxents no NOCT 549,

CTanmapTHLIE CTROPE HHKETA.

Pactoop A: | r HHKenAa pacTeOpAT npd Harpesanii & 10 e’ asorsoft kucnoTe (1:1). Pacreop
MepeHocHT B MEPHYIO KOIGY BMECTHMOCTEID | T8 B DONHERIOT 00 METKH BoIoii.

I cu’ pacteopa A conepaut 0,001 © HKem.

Pacrrop B: 10 cu® pacTeopa A MOMEIAKDT B MEPHYED KonGy pMecTHMocTE0 100 cv® 1 ronuemor ool
060 METEH.

| cu’ pactoopa B conepaut O,0000 © wHkeTa.

63 [ponegedue aManTwia

6.3.1. Hapecky Gpomie Maccoil, veasanuoil o taba. 3, pacToopdioT MpH Harpesanun 8 10 cv® cMecn
KHCoT, PACTROR MEpeHOCAT B COOTHETCTEVIOIYIO MepHYR kondy (om. Taln. 3) ¢ 0o HBAKST BOOod 10 METHH.
IMpu cogepaauny HREeNH copime 0,1 % ATHKRoTHYI0 YACTE PACTEOPE (Tafun. 3) NOMEMAINT B MEPHYID KonGy
precTHMocTRM 100 cv’, nprsmeane 10 cw® 2 sons/as coaguoll KHCAOTE | I0AMBAKT BOTOH 10 METKHL

A-1- 618 Kk
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TaGaumwnpa 3

M EGEEERY Macca Ofkes 'I"E*M-'nj WTH KRBT v I o g’ Oiffsem pacToopa
nHkeny, % e PRCTIGRAL. "_"“ AR PaCTERR ‘-"-"-""“:3-“ nocae pasbanienns.
=5 pacThopi, LM KHCOOTE, €8 fom |
Or (,05 ao 0,1 B0, 1 100 — — —
Ce 0l =05 = 1 100 {1} 10 1]
» 05 w25 » 0,5 250 {1} {1} {C1]

HMasepsor atoMiyio abcopDUHMED HHEEIA B IIaMeNH 2UeTHIEH-B03IVE NTPH ATHHe BonH 2320 i
NAPILIENEHG C MPAIYHPOBOYHEMHE PACTBORAMH.

6.3.2. Hacmpoektie zpadviposoitioes padura

B mwecTe 1 oMM MePHEIX KOG BMecTHMoCTRI o 100 ca® nosemsaor 1,07 2,0 4,0; &,0; £,0; w 10,0 ca
CTAHAPTHOMG pacTeopa Hukeaa b,

Bo nee xonGe mofasnaot no 10 eyq® 2 mons/ oM pacTeopa COMAHOR KHCAOTH M I0JIMBAKT BOoaoil 1o
METKI.

MamepaoT aroMevio aGcopiuMn HRKeNd, Kok vkasado B 0. 6.3.1. [o noayge MMM DaHHEM CTROAT
PAIYHPOBHBIHA Tpadise.

64 OGpabGoTKa pelviLTATOR

f.4.1. Maccomyio 1omo Hnkend (X)) B IPOLEHTAY BEYHCIANT no fopiyie

x =S¥ 00,
RI
rae O - KOHUEHTPALNA HHEEIA, HaloenHan no rpaayiposoiomy rpadmey, rioa’;
F— pfitemM KOHEUHOTO PACTROPA TIPO0E, cu®;
M o— MAcCad HABECKH Npobel, I.

6.4.2, PacxoscieHind pesviLTaTonk NAPATIENLHEIX OMpe e e il e T HE TPEBRIIATL THAMeHHH 10-
MYCKACMLIX pACNoaIeiui (@ — NOKA3ATe Nl CNOIUMOCTH IpH # = 3], yKalauHLy B Tabn, 2,

6.4.3. Packoxaena peayikTaToR aHATHE, NOTVYEHHEY B OBYX PATTHUHEX JabopaTopiax, Wik Jeyy
PEIVALTATOR AHATHSA, NOIYYEHHLIX B 000 1abopaTopii, HO TPH PATTHYIHEX yenosHax (0 — nokasaTeib
BOCTIPOMIBOIHMOCTH), He TOEH Ll NPSBLIUEATE 3Ha9e i, vEasanHLx & Tabn. 2.

.44 KonTpors TOYHOCTH PeIyILETATOR AHATHIA, NPOROIET Mo Docynape e HE LM CTAHIAPTHLIM 0fpat-
LaM QIOGAHHEK BPOHI, BHOBE YTEEPEIEHHLIM mo NOCT B3 15, M MeToaoM I00aER0K HIH COMOCTARIS HHEM
PEIVALTATOR, MOAYYEHHLIX (POTOMETPHYECKHM HIM FPABHMETPHYECKHM MeTOIaMH, B COOTBETCTEMH ©
MCT 25086,

Pasn. 6. { Beenen nonommurensin, Ham. Ne 2).
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MHPOPMAIIHOHHLIE JAHHBIE
1. PAIPABOTAH H BHECEH MuanscréepcTeos upeTnod metantyprun CCCP

L¥TBEPAJIEH H BHECEH B,ﬂ,EﬁCTBL’.IE [Mocranouncanes ocygapereeumore kovuTeTa CCCP Do
cramgapras ot 10.10.79 No 3599

3. Crannapt noanocti cootseTeTaver CT CaOB 1535—-T9

4. B3BAMEH I'OCT 1953.5—74

5. CChBLIMOYHBE HOPMATHBEHO-TEXHHYECKHE JOKYMEHTBI

Obomasenne HTO, ua Houep DGosmauenne AT, na Howep
|\'_|:.n_-|F|u|.:| HiaHd cLHIKd My HETH, IO FEETH KOTOPEIL OAana CopliKa AVHETA, THMINYHETA
FOCT 831547 44 544644 IoCT 432577 2
MoOCT 199—78 5.2 IrocCT 446177 5162
roCT 613749 Baogsan unscte rocT 4951—74 52
MOCT G14—497 Baomuan uscTe rocT 500774 Beoaman wacts, 5.2

MOCT B49—97 N HY MOCT 582877 k52

MOCT 1953179 16 rMocT 656375 .52

rocT 318-77 1.1 rocT se9i—77 5.2

MOCT 3652—6Y 352 roCT 18300—87 5.2

MOCT 3760—79 3.2 roCT X478—75 52

MOCT 4204—77 2 MOCT 2286777 2

MOCT 446177 6 roCT 25086—87 L1;44; 544644
MoCT 377372 5.2 roCT 25336—82 5.2

6. OrpaddueiHe Cpoka IeHcTRHA CHATO 10 NpoTOR0IY No 5—04 Mexmrocyzapernennors CoBeTa Mo CTaNaap-

THIAHMH, MeTpodorns | cepriudueammn (MYC 11-12—94)

7. H3JIAHHE ¢ Hamenennama N2 1, 2,

6—83, 11—90)

YTREpEAcnnWyMe & espane 1983 r., asryere 1990 r. (MYC



