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BBeJIEH B JICMCTBHME HEMOCPEICTBEHHO B KauecTBEe TOCylapCTBeHHOro craHaapTta Poccuiickoit Menepanyn
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M E XTOCVYJAAPCTUBEHHB H CTAHIODAZPT

HUMKEJIb. KOBAJIBT

Mertoapl onpeaecjacHuAa CBUMHIA

Nickel. Cobalt.
Methods for determination of lead

Jara seegenus 2003—07—01

1 O6aacTh npuMeHeHHs

Hacrogmmii ctaHgapT ycTaHaBIMBaeT aTOMHO-aO0COPOIIMOHHEBIE METOABI ONpene/IeH!s] CBUHIIA TIPU
MaccoBoii mosie ot 0,0001 % mo 0,010 % B mepBuuHoM Hukese o 'OCT 849, HuKeleBOM IMOPOIIKE IO
I'OCT 9722 u xob6anste mo 'OCT 123.

2 HopmaTuBHBIE€ CCHUIKH

B HacTosI1IeM cTaHgapTe MCITOJIb30BAHKI CCHUIKM Ha CJIEIYIOIINE CTAHAAPThI:
TOCT 123—98 Kobanbt. TexHuueckue ycaoBust

I'OCT 849—97 Hukenab nepBUYHBbINA. TeXHUUECKUE YCIOBUS

TOCT 3778—98 CpuHeu. TexHuuyeckue ycloBUs

I'OCT 4236—77 Csunern (I1) asorHokucIHEIN. TexHUYECKUE YCIOBUS

I'OCT 4461—77 Kucnora azotHas. TexHUYeCKHUE YCIOBUS

I'OCT 5457—75 AuetwieH pacTBOPEHHBINM M Ta3000pa3HbIi TeXHUYeCKNi. TeXHnyecKue yCJIOBUS
TOCT 9722—97 Tlopouiok HUKeNneBblii. TexHuueckre ycaoBUs

I'OCT 10157—79 AproH razoo0pa3Hblii ¥ XuIKuil. TexHuueckue ycIoBuUs

I'OCT 11125—84 Kwucnora a3oTHast 0co00i1 YMCTOTHI. TeXHUYeCKre YCIOBUS
I'OCT 13047.1—2002 Hukenn. Kobaner. O01IMe TpeOoBaHMS K METOJAM aHaIn3a
I'OCT 22861—93 CBuHeIl BHICOKOI YMCTOTHI. TeXHUYECKUE YCIIOBHS

3 O0mme TpeOoBaHNA W TPEOOBAHNUSA 0€30MACHOCTH

OO11ume TpedboBaHMSI K METOIAM aHa/IM3a U TpeOoBaHMsI 0€30IMaCHOCTH IIPU BBIITOJIHEHUH PabOT — IO
TI'OCT 13047.1.

4 ATOMHO-20COPOIMOHHDBIN METOHA C 3JEKTPOTEPMUIECKOI ATOMHU3ANHUEH

4.1 Meton ananu3a

Meton ocHOBaH Ha M3MEPEHUM TTOTJIOIICHHS TIPU JJTHHE BOJTHBI 283,3 HM pe30HaHCHOTO M3ITyYeHMUS
aToOMaMM CBUHIIA, OOPa3yOIIMMHUCS B Pe3yJIbTaTe JIEKTPOTEPMUYECKON aTOMMU3ALIMK PACTBOPA MTPOOHI.

4.2 Cpexncrsa m3MepeHHii, BCIIOMOTaTe/IbHbIE YCTPOHCTBA, MATEPHAJIBI, PEAKTHBBI, PACTBOPDI

ATOMHO-20COPOIIMOHHBIN CIIEKTPO(POTOMETpP, 00ECTIeUNBAIOLINI ITIPOBEICHE N3MEPEHUI C SJTEKTPO-
TepPMUYECKON aTOMU3ALIMENH, KOPPEKILIMIO HECEJIEKTUBHOTO TMOMIOIIEHWSI M aBTOMATU3UPOBAHHYIO MOJAYY
pacTBopa B aTOMHU3aTOp.

JlaMma ¢ moBIM KaToIOM 1T BO3OYXKIEHUS CIIEKTPAIILHOM JIMHUM CBUHIIA.

AproH razoo6pasusiit mo 'OCT 10157.

@unbTphl 06€330IeHHBIE TI0 [ 1] Wiu apyrue cpemHeli TIOTHOCTH.

WN3nanue odunuaibHoe
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Kwncmora asornas mo T'OCT 4461, npu HeOOXODMMOCTM OYMIIEHHAS TIEPETOHKOM, WIM II0
I'OCT 11125, pazbasnennas 1:1, 1:9 u 1:19.

Csunenr o 'OCT 3778 wim o T'OCT 22861.

Csunerr azotHokucaeiii mo F'OCT 4236.

ITopomok Hukenesslit 1o 'OCT 9722 unu cTaHaapTHBIN 00pa3el] cocTaBa HUKENS ¢ YCTAaHOBJIEHHON
MaccoBoii goseit ceuHIa He 6oiee 0,0001 %.

Kob6ansr mo 'OCT 123 unu crangapTHBINA oOpa3ell cocTaBa KOOajlbTa ¢ YCTAHOBJICHHOI MacCOBOM
nmoseit ceuHna He 6oiee 0,0001 %.

PacTBOpBI CBUHIIA U3BECTHOW KOHLIEHTPALIUU.

PactBop A MaccoBoii KoHueHTpauuu cBuHla 0,001 r/cM® M3 cBMHIA: HaBecKy CBMHIA MAaccoii
0,5000 r moMeLIaoT B cTakaH BMecTUMOcCTbIo 250 cm?, mpummBator 30—40 cM? a30THOI KUCIOTHI, pa30aB-
JeHHoM 1:1, pacTBOpPSIOT IIpU HAarpeBaHUU, KUIISITIT 2—3 MUH, OXJIaXAal0T, paCTBOP IIEPEBOASAT B MEPHYIO
Kosby BMecTuMocThio 500 cm?, mpunuBaiot 30—40 cM? a30THOI KMCaOTHI, pazdaBieHHOoil 1:1, 1oaMBaIOT
JI0 METKA BOOOM.

PactBop A MaccoBoii KoHueHTpauuu cBuHua 0,001 r/cM? U3 a30THOKKMCIIOrO CBUHIIA: HABECKY a30T-
HOKWUCJIOTO CBHMHIIA Maccoit 1,5980 r moMeIaioT B cTakaH BMecTuMocTbio 250 cv?, mpunmBator 40—50 cm?
BOIBI M 5 CM® a30THOIl KUCIIOTHI, pa30aBiaeHHOil 1:1, pacTBOPSIIOT IpM HATPeBAHUM, KUISATAT 2—3 MUH,
OXJIXKIAIOT, PACTBOP IIEPEBOIST B MEPHYIO K010y BMecTMOocThio 500 cM?, mpummBatot 40—50 cm? a30THOI
KHCJIOTHI, pa30aBieHHoM 1:1, 1oMMBaOT 40 METKU BOIOM.

PactBop b MaccoBoii koHueHTpamu ceuHia 0,0001 r/cm’: B MepHyIo K06y BMecTumocTbio 100 cm?
ot6upator 10 cM> pacTBopa A M JOJUBAIOT 10 METKU a30THOI KUCIOTOM, pa3z6asiaeHHoit 1:19.

PactBop B MaccoBoit koHueHTpauu ceuHua 0,00001 r/cm?: B MepHyto K06y BMecTMocTbio 100 cm?
ot6upator 10 cm> pactBopa b 1 D0oMMBAIOT 1O METKM a30THOI KUCJIOTOI, pa3basieHHoi 1:19.

PactBop I' MaccoBoil koHueHTpauuu cBuHua 0,000001 r/cm’: B MepHyIO KOJIGY BMECTUMOCTBIO
100 cm? ot6mpator 10 cm? pactBopa B 1 10aMBaIOT 10 METKU a30THOI KMCIOTOI, pa36asieHHoi 1:19.

4.3 TloaroroBka K aHAIM3Y

4.3.1 [Ing rpagyupoBo4yHOro rpaduka 1 mpu omnpenesieHMM MacCOBBIX J0Jieii CBMHIIA He OoJjiee
0,0010 % B cTakaHbl WIM KOJObI BMecTUMOCTbIO 250 cM® momemaloT HaBecku Maccoit 1,000 r mpo6
HUKEJICBOTO TOPOIIKA WM KOOAJbTa WIM CTaHAAPTHOIrO oOpaslia cocTaBa HMKENIS WIM KOOajakTa C ycTa-
HOBJICHHOI MaccoBOI dojeil cBUHLIA. YMCIIO HAaBECOK AOJIKHO COOTBETCTBOBATH UMCIY TOYEK I'paayUpo-
BOYHOTO TpaduKa, BKIOUYAsT KOHTPOJIbHBINA OITBIT.

HaBecku pacTBOpsiOT mpu HarpeBaHuM 15—20 cM® a30THOI KucaoThl, paszdaBieHHoit 1:1. IMpu
KCITOJIb30BAaHMU HUKEJIEBOTO MOPOILKA PACTBOPHI (PUIBTPYIOT uepe3 (puabTphl (KpacHast Uin Oejias JIeHTa),
MpeaBapuTeIbHO MPOMbBIThIE 2—3 pa3a a30THO# KUCIOTOM, pazdaBiieHHOU 1:9, (pUIBTPHI MPOMBIBAIOT
2—3 pasa ropsiueit Bonoii. PactBopsl BelmapusaioT 10 oobeMa 10—15 cm?, npuimator 40—50 cM? Bogsl,
HArpeBaloT 10 KUTMIEHUS!, OXJIaXIAIOT, IEpeBOAST B MEPHBIE KOJIObI BMecTUMOCTbI0 100 cm?.

B xon6sr ot6upator 1,0; 2,0; 4,0; 6,0; 8,0; 10,0 cM? pactBopa I, B K06y ¢ pacTBOPOM KOHTPOJIBHOTO
OIbITa PACTBOP CBMHLIA HE BBOJSAT, HOJMBAIOT IO METKM BOAOW M U3MEPSIIOT abCOpOIIMIO, KaK yKa3aHo B 4.4.

Macca cBuHIIa B pacTBopax sl TpagyupoBku cocrtasiger 0,000001; 0,000002; 0,000004; 0,000006;
0,000008; 0,000010 r.

4.3.2 Jlng rpamyrpoBOYHOro rpaduka 2 mpu onpeaesieHu MacCcoBbIx moeit ceuHia cbie 0,0010 %
B MEpHBIE KOJIOB BMecTUMOCTHIO 100 cM? oT6uparoT o 10 cM? pacTBOpa KOHTPOIBHOTO OIBITA, TOATOTOB-
JIEHHOTO, Kak ykaszaHo B 4.3.1, BBomat 1,0; 2,0; 4,0; 6,0; 8,0; 10,0 cm® pactBopa I', B 0IHY M3 KOJIO C
pPacTBOPOM KOHTPOJIbHOTO OIbITA PAcTBOP CBMHLIA HE BBOIST, HOJUBAIOT OO METKW a30THON KMCIIOTOM,
pazbaneHHoi 1:19, 1 u3MepsitoT abCcopOLNI0, KaK YKa3aHo B 4.4.

Macca cBuHIIa B pacTBOpax IJIsd TpalyupoBKHU yKa3aHa B 4.3.1.

4.4 IIpoBeneHne aHaIu3a

B crakaH Wiy K06y BMECTUMOCTBIO 250 ¢M> moMelaoT HaBecKy mpo6s! Maccoit 1,000 T, mpUIMBaoT
15—20 cMm? a30THOIT KUCIIOTHI, pa30aBieHHOI 1:1, pacTBOPSIIOT IIPH HATPEBAHUH, BBIAPUBAIOT IO 00BbEMA
5—7 cM3, epeBomAT B MEPHYIO KOJIOY BMeCTUMOCTHIO 100 ¢M>, 0X/I1aKOA0T U HOIMBAIOT 4O METKH BOIOIL.

IMpu Maccosoit gone ceuHua cabiire 0,0010 % B MepHyI0 Koiaby BMecTUMOCTBIO 100 cM® oT6MpatoT
aJIMKBOTHYIO YacThb pacTBopa oobeMoM 10 cM?, ToMMBAIOT 10 METKM a30THOI KICIIOTOI, pa36asieHHoi 1:19.

Mamepstior abcopOLMIO pacTBOpa MPOOBI M COOTBETCTBYIOIIMX PACTBOPOB MIJIsSI TPALyMPOBKY MPU AJIMHE
BOJIHBI 283,3 HM, 1mMpuHe Iueau He 6osee 1,0 HM ¢ KoppeKiuell HeCceJeKTMBHOrO IOINIOIIEHUSI B TOKE
aproHa He MeHee JIBYX pa3, MOCJIeI0BaTeIbHO BBOJS UX B aTOMM3aTop. B 3aBMCHMMOCTH OT THMIIA CIIEKTPO-
(hoToMeTpa Moa6GHPaIOT ONTUMANBHBII 00beM pacTBopa oT 0,010 no 0,050 cM> WM onTUManbHOE BpeMs
aspo30yibHOrO pacrblieHus oT 5 mo 50 c. IIpoMbIBalOT cucTeMy BOAOI, MPOBEPSIOT HYJIEBYIO TOUKY U
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CTaOMJIBHOCTh T'PagyrupOBOYHOro rpaduka. st mpoBepKu HYJIEBOI TOYKM MCIIOJIB3YIOT PAaCTBOP COOTBET-
CTBYIOIIIETO KOHTPOJIBHOTO OINbITa, MOATOTOBICHHbIN, KaK yKazaHo B 4.3.

IMonGop onTMMaNTBHBIX TEMIIEPATYPHBIX PEXMUMOB IJII aTOMM3aTOpa MPOBOIAT WHAWBUIYATBHO IS
MPUMEHSEMOT0 CIeKTpodOoTOMETpa MO pacTBOpaM ISl IPagyupOBKHU.

PexomennyeMbie yciaoBHsI pabOThI aTOMU3aTOpa yKa3aHbl B Taomuie 1.

Taonuua I — YcnoBus paboTsl aToMu3aTopa

HaumeHnoBaHue cragun Temmnepatypa, °C Bpewms, ¢
Cymika 150—200 2—15
O3oeHure 600—800 10—20
ATtoMm3anus 1800—2100 4—5

Ilo 3HayeHMsIM abCOPOIIMKM PACTBOPOB IS TPAAyMPOBKM M COOTBETCTBYIOIIMM MM MaccaM CBUHIIA
CTPOSIT TPayPOBOYHbBIEC I'padrKU.

ITo 3HaueHUIO abCcOPOIMM pacTBOpa MPOOLI HAXOMAT MAacCy CBMHIIA IO COOTBETCTBYIOIEMY I'pamyy-
POBOYHOMY TpaduKy.

4.5 O0padoTKa pe3yJIbTATOB aHAJIN3A

MaccoByto moi1to CBUHIIA B TIpode X, %, BBIUMCIISIOT O hopMyIie

M_K
= (M
X=— 100,

rne M, — Macca CBUHIIA B pacTBOpE MpoObl, T;
K — xoaddunimeHT pa3daBiIeHNsT pacTBOpa MPOOLI;
M — macca HaBecku IpoOBLI, T.
4.6 KOHTPOJIb TOYHOCTH AHAJIM3A
KoHTpoab METpOIOrnuYecKUX XapaKTepUCTUK pe3ynabTaToB aHanmu3a mpoBoadat mo I'OCT 13047.1.
HopMatuBbl KOHTPOJIS U MOTPELIHOCTh METO/A aHaIK3a MpUBEIEHbI B Tabulie 2.

Tab6numa 2 — HopMaTHBBI KOHTPOJIST ¥ TTOTPEITHOCTh METOIA aHaIM3a

B nmponeHrax

[lormyckaembie Jlormyckaembie
Maccosast gonst pacxXoxaeHusl pe3ybTaToB pacxXoxaeHusl pe3ybTaToB Honyckaembie INorpemHocTh
CBHHLIA JBYX TMapaieIbHbIX Tpex MapauieIbHbIX PACXOXMACHILT ABYX MeToJa aHanu3a A
onpeneneHuil d, onpeneneHuil ds pesynLTaToB aamsa D
0,00010 0,00003 0,00004 0,00006 0,00004
0,00030 0,00003 0,00006 0,00010 0,00007
0,00050 0,00007 0,00008 0,00014 0,00010
0,00100 0,00010 0,00012 0,00020 0,00015
0,0030 0,0004 0,0005 0,0007 0,0005
0,0050 0,0006 0,0007 0,0012 0,0008
0,0100 0,0010 0,0012 0,0020 0,0015

5 AtoMHO-a0COpOIMOHHBI METO/I ¢ IVIAMEHHOH aToMHU3alueit
(ang maccoBbix poseii ceunna ot 0,002 % no 0,010 %)

5.1 Metoa ananm3a

MeTon ocHOBaH Ha U3MEPEHUM MOIJIOLICHUS IIPU JUIMHE BOJIHBI 283,3 HM pe30HAHCHOTO U3JIy4eHUs
aToMaMM CBMHIIA, 00Opa3yIOLIMMUCS B pe3yibTaTe aTOMM3allMM MpPU BBEIEHUU pacTBOpa MpOObI B IUIaMs
alleTUJICH-BO3IYX.

5.2 CpencrBa m3mMepeHmMii, BCIIOMOraTeJibHbI€ YCTPOCTBA, MATEPHAJIbI, PEAKTHBbI, PACTBOPBI

ATOMHO-a06COPOLIMOHHBIN CITEeKTPOGOTOMETp, 0OecreurBaIoOIIMi TPOBeIeHUE U3MEPEHUI B IJIaMEHU
alleTUJICH-BO3MYX.

JlamMna ¢ mosibIM KaToaoM JJIs1 BO3OYXKIEHUsI CIEKTPAIbHON JIMHUM CBUHIIA.

AneruneH razooopasusiii mo 'OCT 5457.
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@unbTphl 06€330IeHHBIE TI0 [ 1] Wiu apyrue cpemHeli TIOTHOCTH.

Kucnora asorHags mo I'OCT 4461, npu HeoOXOOUMOCTH OYMILEHHAs IIEPETOHKOWM, WIM IO
I'OCT 11125, pazbasnennas 1:1, 1:9, 1:19.

ITopomok Hukenesblit 1o 'OCT 9722 unu cTaHaapTHBIN 00pa3el] cocTaBa HUKES ¢ YCTAaHOBJIEHHON
MaccoBoii goseit ceuHIa He 6omee 0,002 %.

Kob6ansr mo 'OCT 123 unu crangapTHBINA oOpa3ell cocTaBa KOOajabTa ¢ YCTAHOBJICHHOI MacCOBOM
nmoseit ceuHua He 6onee 0,002 %.

CauHen o 'OCT 3778 wiu 'OCT 22861.

Csunenr azotHokucbi o FTOCT 4236.

PacTBOpBI CBUHIIA U3BECTHOW KOHLIEHTPALIUU.

PacTBop A MaccoBoii KoHleHTpauuu cuHIa 0,001 r/cM® roToBAT, Kak ykazaHo B 4.2.

Pacteop b MaccoBoii koHueHTpauun csunua 0,0001 r/cm> roToBsT, Kak yKasaHo B 4.2.

5.3 IloaroroBka K aHaIu3y

J17151 TpagyMpoOBOYHOTO rpaduKa B CTaKaHbl WIN KOJIOBI BMECTUMOCTBIO 250 cM® MOMELIAoT HaBeCKU
Maccoii 3,000 r mpo6 HUKEeJIEBOTO MOPOILIKa UK KOOaabTa WK CTAaHIAPTHOro 00paslia cocTaBa HUKES WU
KoOaibTa C YCTaHOBJIEHHOM MaccoBOi goseil cBMHIIA. UMCIIO HABECOK JOJDKHO COOTBETCTBOBATH UMCITY
TOYEK TpaJgyMpOBOYHOro rpadurka, BKIO4Yass KOHTPOJbHBIN OIBIT.

K npo6am npunusaot 25—30 cM? a30THO# KMCIOTHI, pa3baBieHHOM 1:1, pacTBOPSIIOT MpU Harpesa-
Hun. Ilpu KMCHONB30BaHUM HUKEJIEBOIO ITOPOIIKA pAacTBOPHI (DWIBTPYIOT 4Yepe3 (PUMIbTPHl (KpacHas WiIn
Oenas JieHTa), MpeaBapUTEIbHO MPOMBIThIE 2—3 pa3a a30THON KUCJIOTOM, pa3dbaBieHHON 1:9, GuabTphl
NPOMBIBAIOT 2—3 pasa ropsiueil Bomoii. PacTBopsl BeImapuBaioT go oovema 10—15 cm?, mpuinmBaioT
40—50 cM® BOmBI, HATPEBAIOT OO KUIIEHMS, OXJIAXIAIOT, MEPEBOASAT B MEPHBIE KOJIOBI BMECTUMOCTBIO
100 cm?.

B kon6sr otoupatot 0,5; 1,0; 2,0; 3,0; 4,0 cm?® pactBopa B, B K010y ¢ KOHTPOJIBHBIM OITBITOM PACTBOP
CBUHIIA HEe BBOJST, AOJMBAIOT IO METKU BOAOI U U3MEPSIOT abCOPOIIMIO, KaK yKazaHo B 5.4.

Macca cBuHIIa B pacTBopax mjis1 rpagyupoBku coctaBisger 0,00005; 0,00010; 0,00020; 0,00030;
0,00040 r.

5.4 IlpoBenenue ananm3a

B crakaH WK K06y BMECTUMOCTBIO 250 ¢M> MOMeIaoT HaBecKy pobs! Maccoit 3,000 T, MpUINBAIOT
25—30 cM> a30THOI1 KUCIOTHI, pa30aBiaeHHOi 1:1, pacTBOPSIOT NPHU HATPEBAHUM, KUIATIT 2—3 MMUH,
BBIMAPUBAIOT 10 o6beMa 15—20 cM’, npuusatoT Boay 10 50—60 cM’, OXJIaXaaloT, MepeBOAsST PacTBOp B
MEpHYIO K00y BMecTUMOCTbi0 100 cM?, TOMMBAIOT 10 METKU BOIOIA.

M3mepsior abcopO1irio pacTBopa MpoOkl U COOTBETCTBYIOLIMX PACTBOPOB 151 TPaAyUPOBKU MPU JJIMHE
BOJIHBI 283,3 HM, 1IMpHHE 1eau He 6osee 1,0 HM He MeHee ABYX pa3, Mociea0BaTeIbHO BBOIS MX B ILJIaMsl,
MIPOMBIBAIOT CUCTEMY BOJOM, IIPOBEPSIIOT HYJEBYIO TOUKY M CTAOMIIBHOCTh TPagyupPOBOYHOTO rpaduKa.
g mpoBepKy HYJIEBOM TOUKM HCIIONBL3YIOT PACTBOP KOHTPOJIBLHOIO OIIBITA, IOATOTOBJICHHBIN, KakK
yKa3aHo B 5.3.

ITo 3HaueHMsIM abCOPOLIMM PACTBOPOB ISl TPAAYMPOBKM M COOTBETCTBYIOIIMM MM MaccaM CBUHIIA
CTPOSIT TPaIyUPOBOYHBIN rpadukK.

ITo 3HaueHuIO0 abcopOLIMK pacTBOpa MPOObI HAXOAST MAcCy CBMHIIA MO COOTBETCTBYIOLIEMY Tpaayu-
POBOYHOMY IpauKy.

5.5 OOpabGoTKa pe3yJbTaTOB aHAJIM3A

MaccoByio momo cBUHIIA B Ipode X, %, BBIUUCISIOT MO (popmyte

M
= x 2
X M100, (2)

rne M, — Macca CBUHIIA B pacTBOpe MpoObI, T;
M — macca HaBecKU IPoOOBLI, T.
5.6 KOHTpoJb TOYHOCTH aHA/IM3A
KoHTpoab METpOIOrnuecKNX XapaKTepUCTUK pe3ynabTaToB aHanm3a mpoBoadat mo I'OCT 13047.1.
HopMatuBbl KOHTPOJIS U MOTPELIHOCTh METO/A aHaIu3a MpUBEIEHbI B Tabulie 2.
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MPUJIIOXEHUE A
(crpaBouHOE)

bubanorpadus

[1] TY 6-09-1678—95* ®unbTpsl 06e330a¢HHBIC (Oeast, KpacHasi, CUHSISI JIEHTHI)

* JleiicTByeT Ha Tepputopun Poccuiickoit denepannn.
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YK 669.24/.25:543.06:006.354 MKC 77.120.40 B39 OKCTYVY 1732

KmoueBbie ciioBa: HUKEb, KOOAILT, CBUHEIl, XUMWUYECKHI aHAIN3, CPeICTBa U3MEPEHM, pPacTBOp, peak-
THB, Tpo0a, MaccoBas NOJSA, TPaLyMPOBOYHBIN rpaduK, pe3yabTaT aHajan3a, MOrPELIHOCTb, HOPMATUBBI
KOHTPOJIS

Penaxrop JI.U. Haxumosa
Texuunueckuii penakrop JI.A. Tycesa
Koppekrop E./. Ayrvnesa
KomnrblotepHast Bepctka M. A. Hanetikurnoi

Mzn. . Ne 02354 ot 14.07.2000. Cnano B HaGop 01.11.2002. IMoanucano B mevath 20.11.2002. Yen. new.r. 0,93. Yu.-uszm.. 0,60.
Tupax 256 sk3. C 8578. 3ak. 1021.
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