IFOCT 15483.8—78

MEKTITOCYIAPCTBEHHBMHN CTAHIAPT

0JIOBO

METO/ibl OIIPEAJEJNEHHUA ATIOMHHHWA

Hananwe oduoraismoe

B3 10—98

HIK HIOATENLCTBO CTAHIAPTOB

Mockea



VIIK 660.6:546.621.06:006.354 pynna B59

M E K I'0 C ¥ 1 AP CTUBEMHHB H C T A H A aFPFT

0JIOBO
rocT
15483.8—78
(CT COB 4806—84)

MeToasl onpeleIenHa aamMHRRA

Tin. Methods for determination of aluminium

OKCTY 1709
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Hactogiudil cTangapT veTaHamiMeaeT POTOMETPHYECKHE METOAL ONpeleieHia ANOMHHHA ([pH

saccoBoil noae amoMudud o1 00005 1o 0,05 %) B 0nope BCEX MAPOK. KPOME (I0BA BEICOKOR YHCTOTRL
Cranpapt coorpetcTiyer CT COB 4806 5 uacTi hoOTOMETPHUECKOTD METOAA ¢ IPHONPOMUIHAHWHOM.
{Hasmenennan penakunn, Mad, Ne 2).

1. OBUIHE TPEBOBAHHH

1.1. Obume TpedoBAHHA K METOOAM aHanHia H tpefoBaHus GelonacHocTH — no FOCT 153483.0.
{ Hasenennana penasuma, Had, No D).

2. POTOMETPHYECKHH METO/ ONPEJENEHUS
ANTOMHHHMA C 3PHOXPOMUIHAHHHOM R

21 CymHoCcTE METODA

Meron ocHOBAH HA PACTREOPEHHH NPOGL! CMECcH CoONAHol H GpOMHCTOROIOPIHON KHCHOT ¢ Gposom,
OTHEIEHHH 0NoBd OTrOHEGH B BE0e OpoMEla H IOCIeIVIOUEM HIMepeHMy ONTHYeckKod MAOTHOCTH KoM-
MCIEKCHONS COeaHHEHNA ATIOMHHHA ¢ IPHOXPOMUHAITHHOM K pH nHHe BoaHED 330 .

(Hamenennan penaknona, Haa, No 2),

2 Annaparvpa, PEAKTHER W PACTBEOPL

DOTOANEKTPOKONOPHMETD WK cnekTpodhoToMeTD.

pH-meTp aabopaTopHBii.

Kucaora conguan ocobodl uietord no NOCT 14261 » pasBapneduad 111, 0 7 Monk/aM* pacTeop.

Kucaora GpomucToRodoponHan no FOCT 2062,

bpos no MOCT 4104,

Cumech 1018 pacTpopermt: 43 cv’ conanodl kmcnoTel, 45 oM’ GpoMucToBOTOPOIHON KucnoTs i 10 ov’ GpoMa.

[Meperuck pogopota no [OCT 10929,

Kucaora yikevenad no NOCT 61, 2 mone/nw’ pacteop: 116 oy’ negamoil vEeveHol KMCI0TE BAWEAIOT
B MEPHYI0 KONGY EMECTHMOCTRIO | M, JONHBAKT A0 METKH BOOOH M MEpeMelHBAIOT,

Kucaora asoriad no FOCT 4461

Anvuar Boausiit no DOCT 3760, 2 mone/as® pactrop: 133 ov® aMdHaka RIMBAIOT B MEPHYIO KOGy
BMECTHMOCTEI 1 o, Jo6ARTANT A0 METKH BOJOH H MepeMer HBaT.

Harpuil sropieteiil no MOCT 4233,

Harpuid azotHokMcabiil no DOCT 4168,

AMmuagHO-aUeTaTHAA GydiepHad cMeck! cMemnpanT 460 cw’ 2 Mmonk/myv? pacToopa vECYCHOH KHC-
a0 M 540 em’ 2 monk/oM” pacTeopa assuaka. pH momvaennodt esecu 7.7, Bemsauay pH KoHTpOSIHpyIOT
pH-serpos. Ecam penmuuuua pH csecu GoaBlIE HIH MEHBIIE YEAZAHHOH, TO &2 YCTAHARNHBAKT I0 HYAHOH
mobasmeneM 2 MoTL Iy} PACTROPA YECVCHON KHCTOTE HIH AMMHAKA.

ﬁ:-l..l.l:ﬂll: A0 ﬁ!p-ene*mm BOCH[EIHHL

i MimareawcTeo cramdapron, 1978
i MIK HanateiscTeo cTasgapron, 1999
[Mepensganve ¢ MasedeHHAMH



C. 2 TOCT 15483.8—T7%

AckopOHHOBAA KHCIOTA, CReHENPHIOTORICHHBIT pacTeop © MaccoBOd doaei 5 %.

DPHOXPOMUHAHMHE &, pacTBOp ¢ Maccopoil momeft 0,07 %: 0.7 © pHOXPOMLUHAHHHA PACTEOPHIOT B
2 cu? A30THON KMCIOTE NIPH NEpeMellHBANHKH | 4eped 2 MUl aobasaawoT 70 ov” sonul, (L3 © MOMEBHMEL,
NepeMellHBanT ¥ BLIIEPEUBAINT 24 4 B TEMHOM MecTe. JaTem pacTtiop (PHABTPYVIOT 0 MepHyID Konby
BMecTHMOoCTEN 1000 cM’, noaHBaKnT Bodoil 10 METKM B NepeMellidBaloT. PacTRop XpaHaT B CEASHES H3
TEMHOID CTERNA.

MouerHHa.

AoMuHKi MeTanaeckui no NOCT 11069,

PacTeops! ATIOMHHHEA CTAHJaPTHRELE.

Pacteop A (zanacuoit): 0, 1000 r amomanes pacteopaoT B 20 ov® conaroil KHCIoTLL, pazbanieHHOI
1:1. MMonvueHHLI pacTEop NEPEHOCAT B MEPHYID KOaDV DMECTHMOCTEID | oM, JOBOOAT 0 METKH BOION.
MepemMall HBA KT,

1 cw? pacTeopa A comepamt 1-10-* r amoMHHKEA.

Pacteop b roToBAT B JeHL Opusedennda; 10 oy pacToopa A NepeHOCAT B MEPHYID KBy BMECTH-
MOCTEI 100 cM”, Z0BOIST 10 METKH BOROH M MepeMelldBAKT.

| cw? pacTeopa b cogepemt 1107 radomMuima.

(Hamenennan penaknna, Hav, Ne 2, 3).

23 MNMpoegenenne ananuia

2.3.1. Hapecky omoBpa Maccoil 1 T DOMEINAKT B CTAKAH BMeCTHMOCTEO 250 ov’, npunmeaor 10 cm?
CMECH JUTA PACTROPEHMS, HAKPBIEAIOT YACOBRLM CTEENOM W OCTARTAIDT 083 HATPERAHMS 10 PAcTBOPEHH s
pHaseck. INocie pacTROPEHHA OI0BA OBMBIBAIOT CTEKA0 3 M’ COMSHON KMCIOTE M BHTAPHBEAKT I0CYXA
npH Tesmeparype 8090 "C. K oxiasneHHoMy OCTATEY IPHIHEAIOT ele 5 cv’ cMecH W CHOBA BhINAPHBAKDT
aocyxa. O6paboTey 3 o’ cMecH W18 PACTROPEHHE NMOBTORAIOT 10 HOMHOTO YIATE HHA onona. K oy coam
APUIMEAIOT 3 oM’ CONgHONH KMCIOTE, HECKOILKO KATIE kL MePpeKHCH BOAOPOAA H BRIMApHBEaoT aocvya. Ecaun
NoCTe oopatoTEH KHCAOTAMH COTAHOKHCIL pAcTBop HMeeT OVPRH UpeT, To 0DpadoTEY COaAHOH KMCI0ToH
H MEPEKHCLID BOOOPOER NOBTOPAINT.

Cyxoil octatok pacteopsoT B 1 oM® pacTeopa conamoil kuchors 7 smonn/mv’. [pu conepaanmu
amosuima oo 0.005 % B pansHeiilleM MCOONLIVIOT Bech pacTeop. PacToop NepedocAT B MEpHYD Konby
pMecTHMOCTEN 100 ey, venoneava ong sroro 10 cw® sonsl. [pn Maccopoit 1one anoumunya Gomee 0,005 %
COARHOKHCTL PACTEOD NEPEHOCHT B MepHYIO Koihy BMecTHMocTE0 100 cv’, npunusawor 10 cw® pacteopa
COTAHON KHCIOTRL 7 MO/ OM7, 10BOOAT BOJOM IO METKH W nepeMelnpant. B mepHyio koaby BMeCcTHMOC-
TR 100 ca’ B JBNCHMOCTH OT MACCOBOI DOAH ATOMHHHE OTOHPANT ATHKBOTHYID 9ACTE PACTROPA MTPOGLI
ofLeMOonM, TpHBEIEHHEIM B TabGa. la. MMpu orbope aaHMKBOTHOR 4acTH pacTeopa obnemos 5 ou® K Hedl
nofasnaoT 3 ov’ poak 1 0.5 cw’ pacTeopa congaHoi KMCA0TR 7 Mok /mm.

TaGamua La

Maccopas goxy wvmw enns, & Oihes AANKNIOTHON Y2CTH PACTHORE, cm?
O 0,005 a0 0,005 Beow pacraop
Co. 0005 » 003 [0
e 003w D05 5

Ko Beesmy pacTEOpY WAM K AMHKBOTHON YacTi pacTeopa npubamnanT 30 cx’ aMMHauHO-AlETATHOMD
tyiepuoro pacteopa, 2 o’ pacTBEOpa ACKOPOHHOBON KHCTOTH M 10 cm’ pacThopa JpHoxpoMOHaHmvBa £,
MepeMaliMBist PACTEOPR MOC1e RO0METEHHA KAa&Ioro peakTHEl. PacToop J0BOOAT aMMHAMHO-ALETATHEIM
GvibepHBIM PACTROPOM A0 METEH W nepesemmeanT. Bennauna pH pacreopa nposepdgerca va pH-stetpe u
AoEKH GWTE 6, 2—6.3. [Tpn HeobxoonmocTH pH 10BOOAT 10 HYHHOTO SHAYEHHA OAPHOARTEHHEM TI0 KATLTAM
PACTHOPOR AMMMAKD MM VECVCHOH KHCIOTEL

Yepes I MHH HEMepART ONTHYSCKYIO IUIOTHOCTE PACTEORA HA CHEKTPOPOTOMETPE MTPH JUTHHE RO B
330 pm man Ha GOTORIEKTPOKOTOPHMETPE, NONLIVACE CERETOILILTPOM © O0IACTED CEEeTONPOIVeKIHN
320340 HM M KIOBETAMH C ONTHMAIEHOH TOMUMHON ciod. B KavecTee pacTpopd cpagHeHHA HCNOABIYIOT
PACTROP KOHTPOIEHOMD OMNBTA.

Maccy ATIOMHHKA B PACTROPE HAXOIAT 10 CPAIYVHPOEOUHOMY FpaMey.

(Hamenennan penakuua, Haw, Ne 1, 2, 3).

2.3.2. na nocTpoedua TpadyHpoBoMHoro rpadmka B cenb MepHBY KOO0 BMecTUMoCTeIo 100 cwm’
gnocAT mo 10 o’ poasl, o | oy’ pacTeopa conaHoil KHCI0TI 7 Moik/aq’, no 30 cv’ ammpadyo-anerar-
Horo Gydheproro pacTeopa B no 2 cv’ pacTeopa ackopGuHORON KHCIOTEL. 3aTEM B HIECTEL M3 HHX TIPHIHBAKT
0,5 1.0; 2.0; 3.0; 4.0; 5.0 ewm’ crampapTioro pacteopa b, uro cooteercrayer 0,005; 0,01; 0.02; 0,03; 0.04
1 0,05 Mr amoMHHHA | NepeseinneanT. Bo see koade npuavsanT no 10 ca” pacTeopa 3pHOXPOMLUHARKHA
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R, D0OBOOAT 10 METKH aMMHAMHO-ALETATHEM OY(FepHEIM PACTEOPOM, NEPEMEILIHBAKT M AHATHS BEIVT, Kak
viEasauoe B 2300

[0 MoKasanHas onTHYECKOH MIOTHOCTH H H3BECTHEM COUTe PUANHAM ATH0NMHHHEA B PACTROPAX CTPOAT
rpagyHpoBOYHLIET rpadHK.

(Hamenennas penaxina, Haa, No 2).

24 DObpadboTKa pesyilLTaTon

241, Maccomvio D00 AToMHHHS (X)) 6 NpoUeHuTax BeIMHCIAKT o Qopye

X=m,-|{]4.l'

Ml

FOE ity = MACCA ATIOMHHHA, HANIEHHAA 10 TPAIYHPORDMHOMY TRadHKY, T;
M — MACCA HABECKM ONOBA,T.

242, AGCOMIOTHEIE JOTIVCEISMLIE PACKOEOSHMNA PeIVILTATOR MAPLTIENLHEY OITPEleIeHHi IpH O0-
BEPUTEALHON BepoaTHOCTH £ = (1,95 He J0MKHE NPEBLIIATE IHAMEHHIT, YKataHHEX B Tada. 1.

Tadnmnmua |

Maceapin gogs drmw enns, & ABCOADTHOE LTYCKARMGE PAoRoR e e, %
Or 00005 Ao 0,001 00,0003
Ca. 0000 =« 0,02 0, (004
e 0002« (0,005 (0, D00E
o OL00E o 00 0,Mins
e 001 = 004 i i
e 004 = [ROA 0.005

(Hamenenuan penakuna, Hav, No 2).

3. DOTOMETPHUECKHIA METO/ ONPEIENEHNA COAEPKAHHA
ANOMHHHA C ATIOMHHOHOM

3l CYWmHOCTE METO DA

MeTon ocHOoBAH Ha HOTOMETPHPORIHHM KOMILIEKCHOND COEOMHeNHA AMOMHEHEAE © ATOMHHOMOM.
Onono W CyphMy OTTOHAIOT B BUIe GPOMKIOD, COHHEeN OTICNReTCH B BUIE COSTHEeHIH ¢ THOTHKOmSmoi
EHCAOTOH.

32 Annaparvpa, PeakKTHER H PACTEOPL

MOTOWIEKTROKOIOPHMETD WIR coekTpodioToMET.

pH-smeTp Jaboparopeil.

Kucaora conasad ocoboil ynctore mo DOCT 14261 » pasbapnensan [:1.

Kucaora GpomucTosotoponias oo NOCT 20632,

Bpom no MOCT 41049

CMech 118 pacTBopeHda; K 25 o’ comauoll kucnoTel npuaseanT 23 ow’ GpoMHCTOROIOPOIHON
KHCI0TI M 15 cv” Gpoma.

Kucaora azorias no NOCT 4461, pasbanieruan 1:2.

Bonopona nepekicek no [OCT 109249,

Aniviiar BoOHE no NOCT 3760, pasbamtennsid 121,

KHCa0Ta THOTIHKOIERAA, PACTROP ¢ MaccoRoil noneit 1 %: 2 cM® pacTROpa THOTTHEOEBOH KHCTOTEL
€ Macconoil nonelt 95 % noMewanT B MepHYID Kby BMecTHMOCTEI 200 cp’, J0BOOAT 10 MeTKH Boaok
M MepeMeHBaAT.

KucaoTa ackopGHHoBad, CheXenpHIoTORIEHHIL pACTROP ¢ MAacCoRON mDogei 5 %.

CMech THOMHKOIER0H M AcKOpBHHOBOIT KHCIOT, FOTORAT B OEHL MPHMEHEHHA: crerHeoT 200 cu’
PACTEOPA THOMMMKONEROH KHCIOTE ¢ Macconodt moael 1 % w 100 cv? pacTeopa ackopBHHOBON KHCIOTE ¢
Macconoil moaei 3 %.

Tuomouenuia no NOCT 6344, pacteop ¢ Macconoil gomef 10 %.

Kucaora ykevenan no NOCT &l

AMMOHHA VECYCHOKHCARE no [OCT 3117,

Byibepuetil pacteop ¢ pH 3.5 125 r yKCYCHOKHCNOTO AMMOHKEA pacTeopAT B 230 ¢M” ponsl, nobap-
maor 20 cm’ AenaHoil VECYCHON KHCTOTEL, NEpeMellHBanT, MEPeHOCHT B MEPHYID KOGy BMECTHMOCTLIO
| nm, IOBOOAT 10 METKHR BOIOH H NepeMelHBaT.

AMOMHHOH (aMMOHHIHAA Codb AVPEHTPHEAPGOHOoBON KHCIO0TEL) no HT/, pacTtrop ¢ sMaccoroii moaeil
(0,1 %. MNOTORAT 34 CYTKRA 40 yAoTpedleHHA.
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AmosMuuni Meraminueckni no FOCT 11069,

PacTeoph AT0MMHEA CTAHIAPTHRIE.

Pacteop A (3anacmoit): 01000 r amomarss pacteopaioT B 10 oM™ consioll KHCIoTL, paibarie HHOI
1:1. Moayaennulil pacTBop NEPeHOCAT B MEPHYIO Konby BMECTHMOCTL | AM°, JOROIZAT 40 METKH BoOoi |
NepeMellHBART.

1 cw? pacTeopa A comepamT 1 10-% 1 ansoMHHHA.

Pacteop B roTORAT B AeHE npuserenna; 10,0 cu? pacTropa A NepeHocaT & MEPHYIO KOnDy BMECTH-
MOCTBIO 10D ¢M°, Z0BOIAT 00 METKH BOJOH M NepeMelHBakT.
1 cv? pacteopa b comepamt 11077 T aTioMUHHA,

{(Hamenennaa penakuna, Haa, Ne 1, 3).

33 [lposegeHHe aHanHuia

1.3.1. Hapecky onona maccoii | ©r ooMelanT & cTakad BMecTHMocTee 100 ov?, nprneanot 10 cw’
CMECH L1 PACTROPEHHA, HAKPHIBAIOT YACOBRIM CTEKIOM H OCTARIAIOT (€3 MATPEBAHMA A0 PacTBOPEHHA
Hapecki. [locae pacTeopeHHd ONoBa OOMBMBAIOT CTEKIO 3 CM° COIAHOH KMCROTEH B BRNAPHBAKT QOCYXL
npy Temneparype B0—% *C. K oxnaxnenyoMy ocTaTEy NPHUIHEAIOT €10 5 ¢’ CMeCcH M CHOBA BLINapHBAKT
aocyxa. ObpafoTey 5 cd’ cuecH KHcnoT ¢ GpoMOoM NOETOREIOT 0 MOTHOTO YIATEHHA 0108 K cviHM
COTAM NPpHAMBAT I o’ coaHOil KHCA0TH, HECKOIEKD KANEeNb MEPEKHCH BONOPOA W BEINAPHBAKDT MOCYN.
Ecmx nocne obpaloTkl KHCIOTAMH COMAHOKHCIRE pacTROp MMeeT Gvpeli uset, To obpadoTky condaHoi
KHCIOTOH M NepekHchiy BoS0Poad MOBTOPAT.

Ocrarok cMavueaioT | cM® asoTHO KHcmoTel, pasbasnenuod 1:2, npuansawt 30 cv® soaw, 3.0 cm’
CMECH THOTTHEKOAeROH W ackopfiuHonoll kucmor, 2.0 cw’ pAcTROPaE THOMOYERHHB, TEPEMELTHBAS T0Cne
ApHOARTEHHA KAEI0r0 peakTHRE.

Ecnm Denpil 0canor coe IHHEHHA CEHHLA ¢ THOTTHKOISEOH KHCT0ToH BRIAT, ero oThHIbTPOBBBAKT
e s TAMIOH W3 PUILTROOYVMAKHOE MACCHD M NPOMBBANT 2=3 pata Boaoi.

Yeramapmueawr pH pacteopa 4.7—30 (¢ nmoMowmen pH-MeTpa), HMCNONBIYS PACTBOP AMMMAKA.
patfarnednors 101, B atoTHYIO KMCIoTY, pasdarmenuyvio 1:2. 3arem opuaneaot 15 ca® GyihepHoro pacTeo-
pa, 2.0 cv’ pacteopa amoMmunona. Yepes 10 MHH NepepONAT PACTREOP B MEDHYK KoMDY BMECTHMOCTLID
100 e’ , DOBOMAT 0 METKH BOO0N W NepesMeilHBanT.

Yepe: 20 MHH HIMEPADT OMTHYSCKVIO IWIOTHOCTEL PACTROPA HA COEKTPOPOTOMETPE NMPH LTHHE BOAHLI
320 uM MM Ha POTONIEKTPOKOIOPHMETPE, MOABIVACE CRETHPHIETPOM ¢ OMA3CTED CHRETONMPONYEKAHMA
10330 g M EDBSTAMH C OOTHMAUILHOH TOMIHHOH caos.

B rkauecTse pacTpopa cpaBpHeHns HCOoLIVIOT HYIeRoH pacTeop (oM. 1. 3.3.2).

H 3 norasassil onrHgeckoll IIoTHGCTH AHATMIN PVEMODND PACTBOPA BLIMHTAKT MOKAIIHNE ONTHYeC Ko
ICIOTHOCTH KOHTPOALHOMD ONEITA, NPOBSISHHOTD Fepes BCe CTAIMH aHanMaa.

KonuuecTo AMOMHART B PACTRORS HANGAST [0 FPATYVHMPOBOTHOMY FPadiiey.

(Mamenenuan penakuna, Mo, Ne 1, 3).

1.31.2. na pocTtpoeHHs MPpAIvHpOROYHOTO rpadika b MepHule Korou sMecTHMocTEo 100 ey’ oTMe-
paoT MUKpoGopeTkodt 0; 0.3; 0,6; 1,0: 1,5; 2,0; 2,5 u 3.0 cu’ cranaaptHoro pacteopa b, npunnsaot 1 cu’
A30THON KMCcNoTH, pasbamtednoi 1:2, 30 cu’ sod # Jasee nocTymawT kKak v n 3.3.1.

B xkauecTee pacToOpa CpABHeHHA HCNoILIVET HYIEROI pacTeop.

[To mokazanmas ONTHYSCKOH TUIOTHOCTH W HABECTHEM COJEeEAHNHAM ATNMAHHEA B pACTEOPAX CTROAT
rpaaydposoYHLE rpadmk.

34 O6paboTKa pe3IvaALTATOR

34 1. Maccoryvio B0 amioMHHHESA (X)) B NPOUeHTax BRYUCIANT no qopsyie
- 1D

-

j":

m

FOE i, — MACCA ATHOMHHHA, HARISHHAS N0 TPAYHPOBOYHOMY TPaHKY, T
M = MACCA MABECKM ONOBA.T.

342 ADCOMIOTHELRE JOTIVCKISMBEIE PACKOEOSHMA PeIVvILTATON NAPATINLHEDY OAPEleTeHuil npH ao-
EePHTEAEHOH BepoATHOCTH P = (193 He J0EHE NPensIllaTey ISHAYeHHH, yKasanHsx B Tatt. 2.

Taednnwwa 2

Maccanuy goad aamspHeR, T AbtoamTHoe Jonyckiesoe pacaomsenne, &

O 00005 ge 0,001 (0003
Ca. 0,001 » 0,002 0, 0005
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HHOOPMAINIHOHHBIE JJAHHBIE
. PAIPABOTAH H BHECEH MunncrepcreoM nseTnoid setanyprun CCCP
PAIPABOTUYHMKH

B.C. baen, T.I1. Aamanosa, I'.M. Buacosa, B.C. Memgopa, J1.B. Mumenko, J1.1. Casasona,
PJI. Tpecuuukas

. ¥TBEPAIEH H BBEAEH B AEHCTBHE IMTocrancsrennem ocynapersennore komamera CCCP no
cranpaprad ot 13.12.78 Ne 3300

. Crannaprt cootseTeToyeT CT COB 4806—84 5 wacTd GoTOMETPHYECKOND METONA © IPHOXPOMITALEHII0M
. B3AMEH I'OCT 15483.8—70

. CCBLUIOYHBIE HOPMATHBHO-TEXHHYECKHE TOKYMEHTHI

Ofosuauenne HTI, ma koTtoprit sanag ctmaki Homep nynem
MoCT 61—75 21,31
MOCT 206277 22532
MOCT 3117—-T78 32
FOCT 3760—79 1132
FoOCT 4109—7% 1231
MOCT 4168—79 212
MOCT 423377 212
MOCT 446177 1232
MOCT 634473 32
FOCT 10929—76 2232
FMOCT 11069—74 2232
MOCT 1426177 1251
FOCT 15483078 1.1

. rpanHdeHHe CPOKa NeACTEHA CHATO N0 npoTokoay Ne 4—93 Mexrocvaaperecunore CoBeTa no cTam-
OAPTHIALMHH, METPOIOTrHH B cepTHakamms (HYC 4—94)

. NEPEH3IJAHHE {anpens 1999 r.) ¢ Havenmenmavu Ne 1, 2, 3, yreepmacnnuvMe B asryere 1984 r.,
oxTAbpe 1985 r., mome 1989 r. (HYC 12—84, 1—86, 10—89)
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