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. 16274.8—77
Hismiath.

Spectral methods of analysis

ORCTY 1709

Mara eneneans 1978—01—01

Hactosmmit cTadIapT paclpoCTpaHAeTCH Ha BMoMyT mapox Buld,
Bul, B2 ¥ vycTAHARTHBART CMEKTPATEHAIC METO/L OMPENSIeHHA cogep-
HAHMA cepedpd, MeqH, KAUMHA, CBHHLA, TEUIYPA, HHED, CYPLMBL, He-
nesa, kobaTeTa, MAPraHUA B XHMHKO-CHEKTPATEHEI MeTOI OTIPEICTCHH
MEILTBAES H TELTYPAE.

{Hamenennan pemakinn, Fam, Ne 1, 3).

1. OBLIHE TPEROBAHHA
1.1. OBume Tpefosadus K MeTogam aHatwsa — no FOCT 16274.0.

2. CHEKTPATIRHBIA METOA AHAITA3A BHCMYTA MAPOK BEnl u Bul

2.1, CVIIHOCTE MEeTOgA

MeTon OCHOBAH HA BO3DVHICHHW H PEFMCTPALIMH 3MHCCHOHHOTO
clexTpa npobbl.

OueHKY EOHLICHTPALHHA UEMEHTOB MPOM3BOLAT MYTeM CpaBHEeHMHA
DovYepHeHHH W HHTEHCHBHOCTEH CNeKTPAILHBIX THHUA B npobax K rpa-
N¥HPOBOMHBIY 0OpasiaN.

MeTon ofecrneuHBACT OMPEICAcHHMEe NPpHMECEl B MPOLNCHTAX B KOH-
HeHTPALHAN,

| Hizasme ofAnEassnoe TTepeneuaTia BOCHPLEENR



MOCT 16274.8—77 C, 2

cepetipa ot 51072 no 5107

CEHMHLA ™ E-I!}I'“] w 3.0

METH o 1107w 2007

Henesa e 50077 & 10071

CYPEMB] o 31077 8 1007

MHHES s 51077 w I-l-[l_l',

MBI TLBS KA w 11077 & 51077 | © XHMHIECKHM KOHIEHTPHDO-
Tenypa o 11077 » 50077 | BaHHEM

2.2, Annapartypa, peakTHBL W PACTBOPH

Crexrporpad kpapuessit Tana MCI-28 ¢ tpexmiusosoil cHeTeMoi
OCBEUIEHHE (MOXHO HCMOIBI0BATE KBADLUEBBH cnexTporpad cpenHei
IHCTICPCHA M0Dore Opyroro THNa),

OcnabuTend Tpex- W IeBRITHCTYIIEHYATEIE.

lNeneparop vexkposod Tama HMIC-2 wm WI-3.

Ieweparop ayrw tana -2

MurpodoromMerp, npemHasHAYEHHLIN M08 MIMEPEeHHH MOMepHeHHN
CIIEETPANBHBIX JIMHHH,

Turnw crapdoporwe No 5 1 6.

Hamen dapdoporne Ne 2.

Turnu xeneanse BMecTHMOCTRIO | 50—200 cn?.

Meus MyvdenbHAA WAH THIENEHAS © PErVAATOPOM TEMIEDATYPH 10
B0 .

Hamommmua JUsl OTAMBKH 3MeXTPOJ0E [TRTHHIPHYeckoi hopMu aua-
MeTPOM & MM, LTHHOH 50— 100 M.

Bechl aHATHTHIECKHE.

Hamuasuuks Wi 3aTouKH ek TPRONoE.

CTaHOK 148 3aTONKH MeKTRPONOR.

PoTonnacTHHER cnexTporpadmyeckne Thima 1 auamoawruoHEe.

DNeKTPOIEl YTOMBHEE M3 CHCKTPATEHEIN YIeh mapxd C-2) HissHWi
C KparepoM rayOHHOR 3 MM, OHaAMeTpOM 4 MM H TOMIHHOA CTEHOK
,5—0,7 MM, BEPXHHA — IETAYHBAETCH HA VCEYEHHEN KOHYC © TLIOAN-
ko guasmetpoM [,5—2.0 wmm.

[Iprbop KBapueBwEl 1N NEPETOHKH BOIL H KHCHOT ¢ KBADIERLIM
KOMOIMALHHEOM M [IPHEMHHKOM.

Kucnora azotHan OCY.21—4 won OCY.21—5 mo TOCT 11125 &
pazbannerHas 1:1, 1:2,

Cone AMHATPUEBRA ITHISHAHAMHH TeTpayKeyeHol KHenots (Tprmos B)
no NOCT 10652, 10 %-Hui pacTsop.

Kaneuwit xropuerei no TY 6—09—4711, pacrsop 0,05 sons/mw?,
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C. 3TOCT 16274.8—77

AxinorHi asorHormensil no [OCT 22867, § %-awit pacteop.
Asaviar BOIHBH ocoboll vueToTel no [OCT 24147 » pacteop 101
Kennenonosrfi opaxensiii, 0,5 %-uniil BonHbid pacTteop.

Bromyr asorHormenui mo NOCT 4110,

Buemyt mapkn Bald nmo NOCT 10928,

CrnexTpaisHO-YHCTEIH 0KCH)] BHCMYTA; NOTORAT CAEIYIOIIHM 0Opason:
300—400 r sremyra Mapks Bu00 pactropsior B 1000—1500 cm? asoTHol
KHCTOTHL, paabaprenmod ;1. PacTeopeHHe MpOBOMAT OTHETEHBIMH MOp-
muaME o 40—50 r meranna, TMonyweHHBE pacThop HHTPaETE BHCMYTA
BHITAPHBAIOT A0 CHPpomonbpaiHoro coCTORHKE Ha BoaqHOoA bane.

CnexTpa/isHO-1MCTEI OKCHI BHCMYTE MOXHO NPHTOTOBHTL HI 2307T-
HoKMcToro BHcMyTd, B stom caygae 300—400 r a0THOKHCION BHCMYTA
PECTEOPRIOT B HEDONBILOM KONHYECTBE JHCTHUIHPOBAHHOR BOALI, noi-
KHCAEHHOR 230THOH KHCHoToH, W BRIApHBAKT PACTROD 00 cHponoobpas-
Horoe cocrodHid. [TomvgeHHsil rveToli pacTEOP MEPEAHBADT HeDOTBLIH-
MH MopUHAME (Mo 5—10 cm¥) OpH TWATENRHOM MNEPEMELIMBAHME B
KOHWYECKYIO KonGy, conepsairyie 2000 ey’ kHngmed sons.

Tpy sToM BRINANRET KPHCTAIUIHYECKHA oCamoK OCHOBHOIO HHUTPATa
pucmyra, Jinsg aydiiell KpUcTAUIHIaHE coNepsiMoe Konlkl BHOBE A0-
BOJIAT N0 KMIEHHA M OCTARTAKT Ha 2—3 y, [locie 3TOro CRAHBAOT
PACTBOP, OCTARISA OCAL0X OCHOBHOIO HWTpaTa BHoMyTa. Ocamok oT-
PHALTPOBRBAKOT YEpes MAOTHER (PHABTD W ODPOMBBAKDT TPH Pa3d BOTOH,
NOOKMCASHHOR A30THOR EMchoTol, Nocae 49ero OCAN0K MNEpeHOCAT B
KBAPUEBRN CTAKAH, pacTROpAOT dobDaAncHMeM ropfAYed KOHUCHTpHPO-
BAHMOA a30THOH KHCIOTEI, EHOBR BHRIMAPHAAKT M0 cHponooSpasHODD
COCTOAHMWA, 3ATEM BRICYIIHEADT, MpokataeanT rpe 200 “C no cnektpank-
HO-YHCTOTO OKCHIA BHCMYTa H XPEHAT ero B 3aKpeiTol DaHke,

Becw ropawonnnie Tana BT, npenen s3semnvesanms no 1000 mr.

Mpumeyan we. Jomyoxaseres npusMeneHne npubopor o GOTosnexTPH-
HECKOH perdcTpalmcil cNEKTPOR M IPYTHX CHSKTPANEHLEEX Nprbopos, apyrix
PEAKTHREOR, MATEPHANDR H @Tﬂﬂﬂﬂﬁ’[‘i‘l’ﬂﬂ'ﬁ, OOCCMEYHBADIIH MOAVISCHHS MOKA-
aaTerel TOYHOOTH, YCTAHORNSHHLY HACTOALIHM CTAHAAPTOM.

(Hamenenman penasmma, Haa, No 1, 2, 3).

2.3, OnpenejeHH® colepxaHHA cepedpd, cCBHHUA M MEIH

2.3 1. Mogrotoska npob

CrexTpansHoMY aHATHIY NOABEpramnT Opobbl B BUAOS cTepxHe# nua-
seTpoM B My H LmHHof 50— 1A s,

Mpoby oTdupa)T NoRKoH W3 KOTIA Bo BPEMSA PAINTHBEM METANIA HIH
PACOIARNFIOT MOPOIIOK METALTHYECKOND BHCMYTA MOJ CAO0EM YIOALHOTO
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T 16274877 C. 4

MOPOLIEKA B HEJACAHOM THIMC, PacnaasneHHbIHA BHCMYT OTNIHBAKOT B H3-
moxHuny. [lpober » oDpasue CPABHCHHA 3ATEYWBRAIOT HA TUTOCKOCTL
HATTHABHHKOM,

(Hamenensan penawmas, Haa., MNe 1, 2, 3).

232 MpurotosieHre obpasion cpaBHeHud.

FoOTOBRAT MUTATYDY CBHHIA M BHCOMYTa, cepedpa W BACMYTA, MEAH M
BHeMYTa. TToAyyYeHHBE AHTATYPB AHAAHIHPYIOT XHMHYSCKHMHE MeTOIlaMu
H CILTARIHIOT B HeoDNOAHMBIX TPONopUMAaY, 3aTeM JHraATYpY pabaRnaoT
eHoMyToM Mapki Brl » nomvuawT obpasisl cpagHeHMA, CONCpRKALIME
onpeIsEHHOE KOTHYecTRD npuMecedi (rabm. 1). Konuenmpanwo npume-
ceii B ofpasuax cpABHEHHA YCTAHABMHBAIDT XHMHYECKMMM METOIAMH,
MPHEEIEHHEIMHA B HACTOANIEM CTAHAAPTE.

Tabnwwa |
Homep o6 . Maccopns sons npHsMecsh, %
Cpamis e ~ T I
CHHHLIA | cepetpa MM
- 9 T 0,50 0,020
2 1.5 0,200 0, g
3 0.5 0,08 0, Kk 3

NMpruvmeyaupe MaccoBme TonH MpuMecef B oBpaiEay cpaRHeHHA MOTYT
OTAHYATRCH OT YEAIAHHBIX B TaBnuue Ha +30 omH. %,

(Havenennan pesakumna, Ham Ne 2, 3).

2353, TNMpopegeHue aHARKIA

B kauecTse HCTOUYHMED BO3DVEICHHE HCNWIBIYIOT HCKPOBO reHepa-
Top THna MI-3 wmm MI-2, somovennasil mo cnoxmoil cxese. Pesoiu
pabOTH reHEPATOPA:

CHJIA TOKA B MNePEHYHON nend TpaHchopMatopa — 1,2 A;

BEMOMOTATENBHETR HCKPOBOH NPOMERYTOK — 3 MM,

AHAMMTHHMECKHA nMpoMesyToK — 4.5 MM;

BETHYHHA HHAOYETHBHOCTH— 0,15 Ml

EMKOCTE KoHAesHcaTopa — 0,005 mrd.

Coextpar doTorpadwpyior Ha cnegrporpade Thma HOTI-28 ¢ mpex-
aHH30BOE cHeTeMmolt ocpenrenua. [luwprua mery cnexrporpada 0,02 ww.
Secnoanime — 45 ¢

[MTpoasnerne B OHECHPOBAHHES TUNACTHHOK BEOYT, Kak yrazano s NOCT
16274.0.
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C. 5 'OCT 16274.8-T77

2.3.4. OfpaboTka pesynsTATOR
MprMeHASMEE AHATHTHYSCKNE AMHHH M IHHHH CPaBHEHNA NPHBEIEe-
Hil B Tabn. 2.

TaEﬂHu_a__.T-l

o [nwHa BOHE SHATHTHYEEC-

Jlnemea DOWHE! THHHEE BHEMY-
Kol THHHH onpoeaacsern | L7 THA, M
!. e i i.m AMEMEHTS CPANNCHHA,

i

——— R an [
]

Onpeacagemuil 3eseHT

e T e

CenHen 244,62 : 248,95
Cepefipo 243,78 i 149 95
Meae IX7.39 i 279,87

KoHUeHTPAmHH NpHMectl onpensianT no MeToly Tpex obpasiob
cpapHenya. Ilo Tpu coekTpa obpasuos CpaABHEHHA W N0 UIECTL CACKTPOB
nmpol (roTorpadpyoT Ha oOHOH QoTOMIACTHHEE.

Hasmepaor noyepHeHHE THHAA KAXI0H MpHMECH TPH MOMOLH MHK-
poboToMeTpd S, W JHHHH cpaBHEeHHS S Haxogat pasHooTs Mexmy
novepHeHHAMH THHHA ompeIenaeMol NpHMECH W AWHHH BHCMYTE, BRI-
DpaHHOH B Ka4ecTRe NMHHHH CPARHEHHA!

AS=8,— S

M3 Tpex napaiicAbHEIX CIEKTPOrPAMM ONPENESIT CPETHEe apudae-
THYECKOS IHAUEHUE PAIHOCTH ModepHeHui AS .

[To pesynpTaras dpoToMeTpHpOBANIEA OoOpA3L0E CPABHCHHA CTPOAT
rpanyMpoBodYHLEe TpadKn DA onpeaeaeHHs npHUMeced,

Mo ocH OpAHHAT OTENANEIBRIOT PA3HOCTH NMOYSPHEHHH NMpHMECH H
OCHOBHOTO BEMIECTBA, 4 Mo ocH aboumce — norapHdme KoHIEHTPAIKA
npuMect 8 oOpaIue cpapHeHHA.

CojepHaHHE NPHMECH B METALAWYEC KOM BHCMYTC HANOUIAT 110 HIBSCT-
HEIM 3IHAYEHHAM .ﬁ.ﬁp Mo COOTBETCTEVIOUIEM MPaTyHPOBOYHBIM rpadim-
FAM.

CRODUMOCTE METONA XAPAKTEPHIVETCA OTHOCHTEABHEIM CTAHIADTHEIM
oritoHeHHes 5 we Sonee 0,03 npu onpepeAeHHH CBHHUA, copedpa M He
bonee 0,1 — npy onpensneHHH MEeIH.

PacxoxieHue PeayibTaTOR [BYX [apajuviensisix onpereneHuid (d) u
PeIVILTATOR ABYX aHanuzon () npe nopepHTedsHOH BepodaTHocTH 0,95
HE AODEHO NPeBLINATE JOMVCKASMEIN PAECNOAICHHH, YHA3AHHBIX B
rabn. 2a,
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I'ocT 16274.8—77 C. 6

TaGnnua 2a

Pacxnsacnne pexymn-
Hammenonasee: MaccoBad N0 ! THTOE JERYX Napat- pﬂl";ﬂn:?_nxnniunt
ANEMEHTH axeMeHTa, % I nmm oe- H:nn.jimt
e S | : S
Caurely -: 51012 _ 1-10~12 2,102
- [-10—! : 0,2-10—! 0,3 101
5101 1101 2- 101
S glo—t  ozloct | 03100
Cepefipo 2,0 0,4 0,6
-mra . m R 3:'[' , I:Ilﬁ I]-Jg
Menn 1103 0,3 103 0,4-10-*
[ 102 0,3-10—2 0.4 1012
I 10! 0.3 10! 0.4 10!
2101 0,610 | 0.8 101

JonyckaeMble PECXOMIEHHA U TPOMEXYTOTHRN MAacCOBLIX doned
PACCYHTHEANT METONOM NTHHERHOR HHTEPTIOAAIHA WIH Mo JopMynam;

d=0,2C D=0,3 I:.'Z'r Npe ONpeTeleHIH CBHHIEA ¥ cepebpa;
4:I=D,3E‘, ﬂ=ﬂ,45 [pH ONpefeneHnd MenH,

tae € — cpentee apudMETHISCKOS PESVABTATOR ABYX MapATTeALINE OTl-

- peOocncHHMR]
' — cpénHes ApudpMeTHUECKOS PEIVARTATOR JRYX AHAIHIOE,

34 pe3VARTAT AHATHIA TIPHHHMAKIOT CPeTHes apHpMeTHYECKOS PeIyih-
TATOE [OBYX NapaiienbHBIN ONPeleneHHf, Mo TPEM CHEKTPOrpaMmMam
KANAOE, TONYIEHHEIN Ha ofHOR doTomnacTHHES.

{ Hamenennan pepaknmna, Ham, Ne 3).

2.4, OnpenencHHe COAEPXAHHA CYPEME, Hene, IHHKL, MBIIEAKA W
TEILTVPA,

24.1. Ilpurotornense npobsl A8 ONPEEEREHET CYPhMEL, Henesa, IHHKA

1 r sHCeMyTa oMeiaoT B daphopossiil THrEb, MpaixsaoT 5—I10 cu’
A30THOH KHcnoTel, pastasnedHol 101, B pacTBOPHIOT NPH YMOEPCHHOM
HATpEBAHKH. PAcTBOpP BHMAPHBAKT XOCYXA, OCTATOK NPOKANHBAKT B
TedeHre M) muH B mydere npr S0 °C po momyvicHHE OKHCH BHCMVTA,
[Nogrorop IeHHYE TpoOY PACTHPAKIT B AraToboi CTYIIKE D0 YACTHIL pai-
smepos MuHve 0,074 MM B nepenaoT HA CHIEKTPARRHEI ananrws. Onpeme-
MEHHE BCOYT W3 OBYX MAPALUIETEHBIN HABECOK,

{Hamenemmas pegasuma, Haa, Ne 1, 3).
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C. 7T I'OCT 16274.8—-77

2.4.2. TpHroToRNEHHE KOHUEHTPATA MEIILAKA H TEATYPa

KOHLEHTPET MEBIULAKA B TEATYPa MOTYIRKT TRHAGHOMETIHTIECKHM Me-
TONOM, OCHOBAHHBM HA CROACTRE KOMILICKCOHATA BRHCMYTA B AMMUAIYHON
cpene (npy pH 8) nipe nprbaRmeH e CoM KATBIMA MEPEXOINTE B KOMIUIEK-
COHAT KaAnuuA. BrrmecHeHHWIT BHCMYT BHIITANAST B BHAE THIPOOKHCH,
YEMeEAA ¢ COBOH MLIUEIK, TEUTYP H APYIHe TPEXBATEHTHEIE META TR,

HlecTs HABSCOK BHCMYTA MO 3 ' MOMEIIAKT B KOHHYSCKHe Konbhbl 12
FEAPOCTORKOID cTexna BMecTdMocThio 250 em?, npuawsatot 15 oM’ azor-
HOR kMchoThl, pasbapnedHodl 1:], 3aKpeBAKT YACOBKIM CTEENOM W IIPH
YMepEHHOM HATpeRiHUH pacTeopaior. [locie pacTaopeHa HABECKH JACORDE
CTEKTO CHHMAKT M PECTEOP KMIIATAT A0 YIATCHHA NMADOR OKHCIOB A30TA.
Jares npuwnHBaloT 45 cm’ ropsdero 10 %H-noro pacTeopa TpaoHa b ow
ropgyell sofofi popopar ofseM pacrsopa go 100 cud. Tlocae atoro
JODARTAKT HHAHKATOP KCUICHOIOBRIA opaHMenull (21 Karnian) ¥ TdT-
pyior pactaop 10 %-HelM ropsdHM pacTeopoM TpHIoHa B oo repexoas
MATHHOBOH OKPACKH B RKENTVED.

Pacteop HedTpaTHIvioT asmuakos 10 pH 5 no pHaxkaropHoi Gysare,
THTPVIOT TOPHYHM PECTBOPOM TPHAOHA B 10 nossieHns Renmoro okpaEnm-
BaHMA, Do0aRmAT 5 oM pacTBOpa asMMuaka, pasbarnersoro 101, 4—5 o’
pacTBOPA XiopueToro kamkimd 0,03 Mo/ mv? | KHnAaTAT 2 MEH 00 BRITANe-
HHH ocaka Habnmog wMopHeToro KATBIHA MPHBOIMT K YEEMYEHHID MACCH
KOHUEHTPATE, T.8. YMEHEILIEHHK KoadupiiHesTa oboraleHHA.

Ocafor OTCTAHBAKT NPH cIaboM HAMPeBAHHH B TEY&HHE |5 MHH,
HALTPYIOT HEpPEs MUIOTHRIA MABTD W OpOMBBAKT ropaauM 5 S5-HbiM
PACTROPOM A30THOKHCAOMD AMMOHMA. 3aTeM OCanoK Ha (PHUIBTPE PACTEO-
NHIOT B HeDOABILOM KOMHYeCTRE ropadefl a30THOH KMCNOTRL, pazbasreH-
Hoit 1:2, cobupas pacTROp BO BIRSIIEHHYID aphopoByl AWKy LTA
senapsaEua. B 31y e 9amky cofiMpareT pacTROp elle OT ABYX Mapan-
JIENEHBIX HABECOK BHCMYTA, PACTBOD BBIMAPHBAIOT NPH cNAGOM Harpepa-
HWH, 3aTéM HA ropoiel snexTporutetie. Kpas ocThismeR wanike obsbl-
BAOT 2—3 oM’ #30THOH KWCNOTHM H CHOBA BHIMAPHEANT NMpH crabom
HarpesaHiy. Ocaaok npoxaTHeaoT B smypene 30 mun npu 500 °C go
obpasopaHua CNEETPANTEHO-9HCTOND OKCHIA RHCMYTA. Yamgmw ¢ oKcHIOM
RHCMYTA RIBSIIHBANOT, OMPeJelsi0T MAcCYy OCANKA M YCTAHARTHBART
o HIMEHT ODOTAIUEHHA JeAeHMENM HOXOMHOR HAaBreck 9 1 (3 HapeckH
no 3 r) Ha Maccy momyMeHHoro ocinka. KoHeHTpaT nepelanT Ha oIiskT-
PAABHEN aHATH3, QOIHOBPEMEHHO YePes BECEH X0 AHANTHIA ¢ KOANUCCTROM
PEAKTHBOB, PACXOOVEMBLIX HE TPH MADAUISNBHBIX HABECKM, TPOBOOST
KOHTPOABHLIH ONBIT 114 BHECEHHMA MONPABKH B PCIVILTAT AHANHIA.
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FoCT 16274.8—77 C. 8

243, [lpuroTornends ofpaiLos cpaBHEHHA

1 T cReXTPAnBHO-YMCTOrD OKCHAA BMCMYTA PACTBOPAIOT B A30THOH
kucnote, npubanndoT no 10 cw® pacTeopos, comepmatiux 1 wr/owm?
WEJE3A, CYPLMEl, IHHKA H MBIIILIKA,

PacTROp BRIADMBAIOT NOCYXA, OCTATOK NpOKATHEMOT npH 500 *C.
OcTarox emauusaT Bogoi (2—3 em”) u nobarnmoT 10 em? cTanaprHoro
pacTeopa Tenaypa (KoHmenTpamma 1 Mr/omt). OCTaTOR BEICYUTHBAKT NpH
crabonM  HarpesaduK. [MpUroToBICHHE CTAMIAPTHRIN PACTBOPOR — MO
npurokenmn K FOCT 162741,

MomysaoT ccHorHoi ofipasew, cogepmranidil no 0,1 % wenesa, cypeMsl,
IHHEA, MBIUBAKA H TeAnypa. OBpasisl cpanHeHHs © COLCPMEHNEM ITPHMe-
ceit 0,03; 0,00; 0.003; 0,001 % roTondaT NOCIE0BATENEHEIM PAIGARTEHHEM
CCHOBHOTO OOPA31E CPARHEHNA CMEKTPATEHO-IHCTIM OKCHIOM BHCMYTA.

243,243, (Hamenenmaa pegakums, Ham, Ne 1, 2, 3).

244, TpopencHue aHannaa

Hapeckn no 30 Mr nogrotostexHisx mpof W ofpasiios cpaBHEHHS
MOMCUIEIT B KpaTeéphl YroabHbIX anextponos. OF kasmod npobel W
06pasila cpaBHEHHS FOTOBAT MO IBA JMEKTPOIA.

Criexmpsr doTorpagupyior Ha criexrporpade Tuna MCI1-28 ¢ pexnmm-
30B0H cHcTeMOl ocpemeHma. Wupwwa wemm — 0,025 mm, cuna Toka ayrm

— 15 A or renepatopa Thna -2, Skenosmima — 40 ¢, B gaccety nome-
IAKT JBe BOTOTUIACTHHE: B KOPOTKOBOHOBYH O0MACThL CTIEKTPA — CMCKT-
porpafeyeckyio THa L, B ATHHHOBOMHOBYID — IHMANCIHTHENYEO.

A MOCTPOCHHA XAPAKTEPHCTHYECKOH KPHBOH Ha TV Xe [UIHCTHHKY
poTOrpaHpYIOT CNEKTP MENesd Yepes AeBATHCTYNIEHYATRH OCTaABHTEND.
Mposanedne H GUKCHPOBAHKE IUTACTHHOK BEYT, KAK yxaszavo 8 [OCT
16274.0.

245 ObpalGoTea pesyisTaToR

Ha nonyqeHHbX CIEKTPOTPAMMAX M3MEDSIOT [OYEpHEeHMe (5y+a)
THHHH CHSNYIOMY [UTHH BOAH (TaGn. 3) ¥ MAHHMANEHOE NOYepHEHHE
dhosia ctpaBs ¥ CIEBA OT HMX.

Tabnwua 3

CmpencascMuli aneMesT T JLTwnn BOXHE aHATETHYECKR TapHD, HM
Aene 302,046
Cypaaia 251,15
1 TS 334,50
MEmeik 234 9%
Teamyp 239,57




C. 9 I'OCT 16274877

CperHes H2 DBy novepHeHHR $oHA NPHHAMAKT 34 HCTHHHOS MoYep-
HeHwe oHa. HaiMepaioT crernéHs RHTEHCHEHOCTH AR NOCTPOCHMRA Xi-
PAKTEPHCTHYECKOH KPHBOI,

[To xapakTeprcTHyeckol KpuBoHd QOTOILIACTHHEN HAXOMAT COOTBET-
CTRYRMIUHE HIMEDEHHLIM NMOYEpHSHHAM 3IHAYEHMSA ﬂnrﬂ.pmhuua HHTEH=
cusHoCcTH lgd, 4 lgdy,

i
Brrumcasmor 3xavenwe lg -— , Haxogsr cpenHee apudmeTHYECKOS

{
b
PEIYILTATOR, NMOAVIEHHEIX [10 TPeM CIEKTPOIPAMMAM KAXI0ID IPaIvHpO-
J’ ]
BOYHOTO 00pasid [l: :ﬁ:]“’ M CTPOAT TPAIYHPOBOYHENRE IpAadHEW B

r
KOOPAHHATAX g T' . _C e C— copepanHe NpHMEcH B obpasiax
(i 1]

CpABHCHHA B NpolicHTax. Bot pacyeTn! MPOHIBOIAT, NMOOBIYICE pacyeT-
HBIM TTPHDOPOM,

Mo nonyueHHBIM TPAIYHPOBDIHBIM TPADHEKAM HANOONT COOCPEAHNC
npHMecel, coOTRETCTEVIOMES BRMHCIEHHBIM U P SHAWeH MM

Il
7)<

Pacxompenus pesylbTETOR ABYX NAPAANeNbHBX onpegereHui (d) ¢
pesYALTATOR AByX aHane3os () npu mopepuTensHod BeposTHocTH 0,95
HE JO/LEHBl (PeBLULIETE AONYCKASMBIX pPacXomIcHHA, VKAZAHHLIY B
Tabn. la,

TatGauwua 3a
Pacxasnehne peaylib- | Pacxoddielme pesyims-
Hamme wonasoe Maccoram JanA
aneaeiT scmerra, %5 | TS TS (EPRATCAL | TRTOR ARYY AHION,
Heneso ' 510 2104 2.10-#
I 10—3 i 0,3 13 ' 04 10—
5103 i 200 2103
l-100 4 0,3 102 . 041012
) -S| D S X1 (R S 5 [
_'EEI_!!'LHE ) 5103 i 2.10--3 | 2103 -
T | | 12 0310-2 0.4.10~
_ . 2w | 06102 + o807
MenubaK | 1-10—= I| 0,4 105 | 0,6 103

&0
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lpodoaxcerue matia, Ja

Hammemonmme . Maccopas DoxA Pacxoxmenms peayas- | PocoosieHmne peayis-
' THTOH [IHYX IARLANENR=| TATOR QBVE AMATHICHE
HEENTR : AremcHTE, HhIE OOpeEne HIE, % o '

Teanyp ? 5101 2103 310
‘ 1-10-4 : 0,410 -4 06104

5104 _ 2.10~4 | 3-10—
= 1-10-7 : 04103 . 06107

| 21013 05103 1-10-3

JonmycKaeMble PACKORIEHHA [IAA NPOMCEYTOYHBIX MACCOBRIX
Jonel pACCHMTRIBAKT MEeTooM NHHEAHONR MHTEpNOAHLMH WAH 1o
hopMyIEM:

d={) 3 ﬂ-ﬂ,dlf MpH ONMPCICHCHEE #MeIe3d, CVDhMB M LIHHES]
a=0 4C; .EJ'=DJSE MpH ONpeleteHHH MBINEAKA M TETypa,

=
roe ©— cpenHes apHdiMETHYECKOE PEIVIRTATOE IBYX dHATHI0H]

C — cpeanes apadMeTHICCKOS PE3YILTATOR MapUIAeILHEY ONpene-
NEHWHA.

Ja peaynsTaT AHANH3A NPHHHMEKT CpefHer ApHpMETHYSECKOS DeIVITh-

TETOR JBVK NapajielbHbIY ONpeieleHdi, Moay9eHHbBIX HA onHoi doTo-

MAACTHHES ([IpH oNpelefeHH MEMBAKD H TETVpaE roToRAT JRa KoHIEHT-

PHTA, KAAOBIA H3 KOTOPLIX NOAY9a0T obhedHHEHHEM PACTBOPOR OT TPEX
HABSCOK BHCMYTA ).
244, 245, (Hameneanan pegaxmaa, Ham, No 2, 3).

3. CIHEKTPAIIBHBIA METOI AHATTHIA BHCMYTA MAPKH Ba00

1. CymHoCcTE METO/IE

MeTon ocHOBAH HA BO3OYRICHHHE H PErMCTPALHE CTIEKTPA HIEMEHTOR
OCHOBE M MPHMECeH B IyTE MoCTOAHHOM ToKs. KoauecTeeHHYVIO OLIEHKY
COASPAHHA NIpHMecell NPOBOIAT METONOM CPABHEHHA HHTCHCHBHOCTCH

CreKTpoR Npob |1 0DPA3ILIOR CpaBHEHHA
Mpamoit ciexTpansHeil MeTon obecneynBasT onpefeneHHe MpHMece)

B METALTHYCCKDM BHCMYTC B TTPOLIEHTAX B CAEIVEOLUHY KOHIICHTRallHAX
cepefipo or 3-107° o 31074,
MEIE s 3107 & L1070
KRNI s 11077 e !-Iﬂ_Ji

6l
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TELIYP » 31074 3-1[]_1;
CEHHEL v 30077 & 21074
LHHE e 11077 & 11O
CyphMa s 31074 & 11072
WEACI0 e 3007% 5 30074
KOBATET e 11074 8 L0
MADTAHEGL » 11077 & 30074,

(Hamenennan penaxuns, Him, Ne 2, 3).

3.2, Anmaparypd, peaKTHRR M PACTROPR

Cnexrporpad kpapuepwii Tuoa HCTT-28 ¢ tpexannzoBoil cHoTEMOH
GCBEINEHHA (MOMIIO HCMOAB30OBATL KBApPUEBLMH cnexTporpad cpenHed
AHCnepcHl TI0Goro Apyroro THIA).

COcngDHTENH TPEX- H IEBATHCTYTIEHYATRIE.

Meseparop ovrd tana A-2.

HeTodHdE NOCTORHHOID TokKa, ob0ecTIeYHBAKRIIKHA HanpFKeHHe HE
meHee 200 B u paccunmadHeifl Ha HArpy3xy He meHes 30 A,

MukpodoromeTp, NpeIHAIHAYSHHEIT 104 H3MEpeHHs novepHeHHH
COEKTRERHBIX JIHHMHA.

Bechl aHAAHTHYSCKHE.

DNeKTPodL YTOABHEIE M3 CHEKTPANLH L yTaed Maped C-2 — HHMHMHI
¢ kpatepos rayOHHOA 6 MM W IHAMETPOM 4,5 MM,

CTYIKH H TIECTHEH CTAThHLE H ATATORBIE.

(porommacTeiEl crexkTporpaduaeckse amos 11 n YD

CTaHoK LN 3aTOMKH YIOJIBHEBIX 3AEKTPOJORE.

BoKCE, KIOBETHL, CTEEIAHHEIE KOAMAYEH 14 XpaHEHHA JICKTPOMCH,

hopmansn no FOCT 1625,

CrapT 3THIOBLE perTudukopanHui mo TOCT 18306,

Denon mo TY 6—09—5303 wim knell memuunackdid b-6, pasbas-
MEHHBI ATHAOERM cripToM 125

Bakenutossi ke roToRST cremyoums obpasos: 25 rdenoma g 251
(POpMATHHA TOMELIZIOT BO E3BSLICHH YR (paphopoByio YaUIKy U HATpeBd-
0T Ha BONAHOE Game, saTeM fnobapnapT $—7 oM’ AMMHAKA M CTABAT HA
BOIAHYVIO KHAUY DaH (AMMHAK FOTOBST HACRIIIEHHEM TPHAMCTHILUIATA
Boabl). Knef sapaT 5—6 4, NoMeliMRas manovEoi oo TexX Nop, MoKa OH
HE CTAHEST MeNTO-SHTAPHLIA, Mpo3payHbif. BeimiHyTan Keapluesod mano-
KOH HHTE xned gomkHa OsTE TOHKOH o XpyneoH, kaed He no/oeeH
naxHyTs, Korma xaei roTos, ero BI3gCuiMBakT ¥ Cpaty LoDaBTHOT CIHPT
mnA momyvaeHns 5 %-Horo pacTeopa,

Bakenwmopkld £Aell XpaHsaT B cTEKNSHAOH DaHouke © NpHTepTol

DKo,

bl
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Becw TopaworHee THna BT, npencn paseimmeanma go 1000 wr.

OOpasubl cpaBHCHHS, NPHATOTOBIEHHEE 10 MPHIONKEHHIO.

(Hamenennan penaguna, Ham, No 1, 2, 3).

33 Tloaroroexa npob

3—10 r MeTALAMYECKOro BRCMYTA NpoBAT 10 MopollkoodpazHoio co-
CTOAHWA, PACTHPEIOT B AraTopod crynke, [Nopomox MeTALTE CMEITHBANOT
B KBADUEEOM THLAE C rpadTon MOopolkossiM B cooTHoweHan 30:1. K
cMecH To0aBNAT 5 % -HEH cCIHPTOBOH PACTBOD DAKCAHTOBOIG KIIEA KA
CIIHpTOBOTO pacTeopa kaer B@-6 w3 pacuera 2 o' Ha 25 r noponmxa.
CMech TUATENLHO pasMelliHaaioT, noncyiuyaanTt npyd 1K *C w pactupasor.

(Hsmenennan pegakuma, Ham, Ne 1, 2).

3.4, (Hewmouen, Ham. Ne 2).

1.5, MMposenenne aHaIN3a

YronsHBIE 3MCKTPOAL MPEIBAPHTENLHO OBRHIAKT B IVIE NOCTORHHO-
roe TOKA cwntoi 12 A B TeueHne 15 ¢

[Mocne ofiEMra B Kpatep YTOABHOTO aNekTpoda sarpyaawT no 30 mr
nopollEa mpodsl B obpasuos cpapdeHdd. Ina kasnoro obpasina cpasHe-
HHHA BEpYT IO TPH, Npolbl — N0 WECTh HABECOK.

lng perdcTpaiHi CREKTPOR HETIONEIVIOT cnekTporpad tuna MCTT-28
€ TpeXTHHIOBOH cHcTeMoH ocieuieHMA, Hupura wenw — 0,00 s
[Mepen mearo crexTporpada YeTaHABIMBAKT OBVCTYNEHYATEI oCaabm-
TEML CO CTYNEHEKAMH npomyckaesoctd 10 1 100 %, [pobi 1 obpasiik
CPEBHENHA CHHIRIOT B AVIE NOCTOAHHOMD TOKA cHaoil 12 A Jxcnoanuma
— 2 muH. Criektpy obpa3nos cpasienus B npod doTorpadMpyioT no Tpd
P HE OBYX MdPANeTbHLIX IMMacTHHAX. KEPEETEPHEHHMH}'ID EPHBYHD
POTOMTACTHHEY CTPOAT N0 MApKiM MHTeHcHBHocTH (DOCT 24977.1,
npuaoxkeHNe 2).

[MTpoasacHue H PuUKCHPOBAHKE MNACTHHOK BEOVT, KAk ykazano s TOCT
16274.0.

3.6, ObpaboTka pesynkTaToR

Moncuer peayneTaToR AHATHIA IPOBONAT, KAK YKasaHo B 1. 2.4.5,

MpuMenAeMBle aHATHTHYSCKHE NTHHWH NpHBeIeHst B Tabn, 5.

Taﬁnﬂugj

ILmiman 0L AHATHTHR eCKOH JTHHHK

L EMERA a DMPEENENACMOD ANCMEHTE, Hs

Cepebipo 328,07
Mens 124,76

R 228 B0

61



C. 13 I'OCT 16274.8—77

e lipodoascerue mafia. 3
OnpsocnAcMs A SareselT ”"T“"mu:". H“]Hl.l.'-l.lll'ﬂ-l"-l-l!"i“l!-l'.l]ﬂ mm'"

Tenmwp i ' 338,57 )
Cansen 283,31
UnuE 334,50
Henesa . 271,90
Maprauen [ 279,48
Cvpuma 259 81
Kobaner : 341,26

CxonuMocTs METOTA XapakTepuIyeTcs OTHOCHTENLHEIM CTAHMAPTHEM
oraoHeHneM 5 He Gonee 0,2 npw onpeneieHdH cepebpa, MenH, CEHHIIA,
kofaisTa, MApraHia, cypbMel, Xeneia W He Bonee 0,3 — npH onpenene-
WM KATMES, TELTYDa., IHHKL.

PacxomOeHU poIVIBTATOR OBYX MAPALIGTLHBIX ompenereHMi (d) W
PEIVARTATOR OBYN AHAMH30E () npH DoBecpHTensHOR BeposTHOCTH (0,95
Hi* OOVIEHLL MPeBRIILATE SHAMEHHH, YEAaIaHHBX B Tabn. Sa.

Tabnrwuua 5a

Pacxoxaenie peiyns- | PackomseHie pesyih-
Hanmenopaizne Maccoman xons
ANEMEHTR | aacMewTa, ¥ Tm“;ﬁmumnm!mmz.ﬂ%. TR ARy, LRI,
Cepebpo 13wyt ] 210
Mems 10— : 0.4 10— 0,6 10—
T 05 1 13 3 103
110+ . 0.4 10—+ 0,6 10—+
b e [ e rwt
CrrHeL - 3101 1-10—13 2103
1103 4 103 . 0,6 1012
| 2103 08103 | 110+
Kobanst 1- 10— 0,4 10— 0.6 10—
, S04 2104 3104
1 10— 0,4 103 0,6.10—3
102 103 3103
- 1-10—2 0,410~ 01.6-10 -
Maprase: 1-10—3 0,410 0,6 10—
p (1 i 1-10~% 104
1-1—4 0,4 10— 0,6 14—
310 i 210+
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Pacuookmenne peayie- | Paoknaaeie pedyiik-
Hauwenropmnze Macoonan aons Tapan b AHATHION,
N WIEEHTA, mluﬂ;;ugmmﬁi J-'.HE'E
Cyphma [ 3. 104 1-10—4 2104
1103 0,4 102 {6103
3103 f-10—3 2103
110~ 04101 0,610~
Henean 3104 1-10—4 2104
. 1.10—3 0,4-10—3 06102
' 3103 1-10~1 2103
' 1102 0.4 10— 06102
B 3 12 1101 210
Bt 1. 103 0,6- 10— 0,8 10—
3103 2 1013 200—%
1-140 4 0,6-10— 0,8 104
3 194 2- 10— Zjn—
. B L L X0 [ e og0—3
Te 3 104 2-10— 20—+
o 1-15—3 6. 10—F 0,8 10—3
3103 2101 2.10=%
| 12 06102 08102
. dl—* | Wt 20—
Ak 103 06103 08103
3 103 2.50-F 20-F
1107 0,6 102 0,8 102
2 1012 2102 2.10—2
| 1! 0,6 101 0,8 101

JomyckasMble PACKORIEHHA ANA TIPOMCEYTOYHBX MACCOBMX noaeH
PRCCHHTRBAKT METONOM AMHeHHON HHTEPIIOAALHHE WIH no (gopaMymamM:

d=04C: D=0,6C npu onpeiensHiy cepedpa, MeIH, CBHHLA, KODATLTA,
MAPTAHLA, CYPEMBI H RCICH;

d=0,6C ; DFII},EE NpH onpercleHHH KAIMMs, TELTYPa H UMHKE,
roe ff — gpenHee apHpMeTHHeCKoe PEIVILTATOR IBYX AHANHIOH,

——

C — cpegnee apHdMeTHYecKoe PEIVAETATOR NAPAUICABHEIX OTIPENE-

JEHWH.

3a pe3yARTAT AHAAH3A MPHHHMAKT cpelHee ApHpMETHYECKOE PEIYIIb-
TATOR JEYN NEPATIeNbHMX OMpeneicHdi, Mo TpeM CheKTPOrpEMMaM
KANJI0S, MONYyIeHHBXY HA ogHof doToriacTiHke.

3.5, 3.6, (Mamenennan pexaxupn, Ham. Ne 1, 2, 3).



C. 15 'OCT 16274.8—77

MTPHITOKEHHE
Casameabrnoe

MPHTOTORITEAME CTAHIAPTHREIX PACTBOPOR H OBPA3IIOR
IIA TIOCTPOEHWA IPAIYHPOBOYHOIO IPADHEA

OcHOBOR U8 NPHETOTORIeHHA 00pasiol cpapHeHKHs CNVEHT BHCMYT MAapoK
BaO00 wam BuOD0. TNpesvecs BROIAT cTAHIADTHLIMKM pacTBOpasMH Ma rpadiT
NoOPMUKOBERT, KOTOPHIH CMEIIHEROT B COOTHOWICHHH [:30 ¢ BHCMYTOM.

CTaHnapTHHe pACTROPE FOTORAT No Npuroxernn x NOCT 162741 ¢ ao-
NOTHEHHEM .

CraviapTiEf pacTeop B Meid M KaaMbs: B MepHyie Konhy BMEeCTHMOC Thic
100 ca” neperocAT no 10 oM’ CTAHABPTHHEIX PaECTBORPOB A, COACPRMALHY THo
5 Mrfom? Memn W kanmua, JLoROIAT 40 METKH BOXOH, MepeMeliHBanT.

| e pacTeopa B conepsuT mo 0,5 Mr MeH H KATMHA.

ﬂwﬂuagnm pacTeop I MapraHos W cepefipa: B MEpHYRD Koa0y BMECTHMOC-
o3 100 e nepedocsEt no 10 ov® cTamgaprueix pacTecpos B, colepaaling no
I mrjcm? maprasma cepebGpa. [losonsTt mo MeTkn Bomoi, nepeMelll MBAKIT.

[ ewm? pacThopa JT comepeamt na 0,1 wr sapraqng v cepebpa,

Copazen cpapHeHHa N2 1) B KBAPUSEYID HAH (PTOPONIAcTORYID YAIIKY NoMe-
HEAROT 2 ¢ rpafHTa NOPOMIKOBOTO M PACYETHOS KOMHYECTED CTAHIAPTHRIX PaCTRO-
po8, YKalaHHO: B TebnMue.

BRITIAPHBRKT JOCYXA (00 HH{PaKpacHOd JaMol OpH TeMneparype
( L0010y "C.

Metomosm nocaenosaTensHore pazbarneHms obpaspa M | ¥ KaEI0ro BHOBRL
MPHTOTORMEHHOTC ¢Opatia rpahATORNM NOPOIKOM B 2—3 pa3a OIyamT cepHio
pabouny oDpalLns cpaBHCHMA.

Mo | r kaknors M3 NPETOTOBRACHHLX ODpAILOE NOoMELOT B CTYTIKY, Aoban-
anwoT no 30 r MenEonIMe s eHHor0 BrcsyTa Mapox Bul000 mam BadlD, Toia-
TENEHO TEPETHPAWT. JareM B ABA npHeMa mo 2 cw’ BobABRAKT COMpPTOBON
pacTeop SaxeauToRoro Kaed Wi kres Bl-6, Kawiui pad BRCYIUMEAY [ACTROD
pned npu redneparype (1002 10) "C, # BHOBL NepeMeliHBANIT.

CpaBHeHUA XpaMAT B DiKcax HiH DEHEAX ¢ Kphillkan.

— Ce—— e — — | ——  ——— T — o = o " T e

Foamiecrss crasaapmenio picrhops, oM, Maccosan noas
HeohxoAHMoe [ HEroToReHA oD N | npHsMecH, %, 5\
Ompeaense et | - — : pacyere Ha 30T
' | BmcwyTa (rpacher

AIEMENT . b
TOPOHILE DAL
pacteop § mrfes’ | pecTRop B : r §:30)

pacTRop

F 00003
§ 10,0003
- 0,001

Cepelpo - —
Kamam —

i

[ |
Maprames | — }
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Hpﬂ@qmmc L

KoawsecTno cTaHIapTIiora PacTROpa, o,
Healxoaimne AnA WIroTORIEHAR obpaie M |

paccossn pons
npssecu, % n

Ofpeaednestai S pacusTe Ha ¥ r
ATEMEHT I mischy T { rpaifry
| pacTmop 5 mrjos’ | pacToop B pacTmop [l i m?ﬂ';'
|
Me - i 1,2 —~ 0,001
KofaanT 1,2 — — 0,01
Cyphma 1.2 — - 0.01
Aemeao 3.6 wr -~ 0,03
Teanvp 36 - - - 0,03
Camen 3.6 - = ! 0,03
HETITY | 2.0 - — : i1

(Hamenennan pexaxuma, Haw N 2, 3).

&7
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HHOOPMAIIHOHHGBIE TAHHBIE

1. PAJPABOTAH H BHECEH MpswerepcTsoM WBETHOR METATYPIHH
L

PAIPARBOTYHEH
I1.C. Tloxaonceni, .M. Mymmxn, I'.B. Xabapona

2. ¥TBEPAIEH H BBETEH B JEWCTBHE TMocranornennew Tocy-
napeTeeHROre kom#Tera crawpaproe Copera Mummcrpor CCCP ov
25.001.77 Ne 172

3. IepHoaaunocTs NPOBEPEH 5 NeT
4. B3AMEH IOCT 16274.58—70

5. CChLTOMHBIE HOPMATHBHO-TEXHHYECKHE JTOKYMEHTBI

Ofcansyermre HTO, mie pomopndi
IEHR CChIfER

Homep mymxm

MoCT 411075
FoCT 165273
TOCT HS28—90
TOCT 11125584
rocCT 13911.6—68
MCT 16274077
'OCT 16274177
TOCT 1830087
TCT I2E67—-77
MCT 1414750
FOCT 4977 1—81
TY §—09—4T711—8]
TV f—0%—5303—Hb

o b Lt B3 1 L B3 P B B B
MHMMHHFH;&-MEJMHMI

6. INocraposaeswem Noccranaapra or 30.07.92 Ne 836 cmsro orpassdenHe
CPpOKa TeRCTEHA

7. NEPEN3ITAHHE (moas 1997 r.) ¢ Hamenesmaaa MNe 1, 2, 3, yreepx-
nennsvE B ansape 1983 r., wone 1987 r., woae 1992 r. (HYC 533,
1187, 10—92)
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