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HECOGJ'IIO,DIEHI/IG CTaHdapTa rnpecnenyetca no 3aKoHy

HacTosiwmiAi  cTaHOapT ycTaHaB/MBaeT METOAbl CMeKTPaslbHOro  aHa-
nv3a Ans onpefleNieHnss  MaccoBOli  [I0/IM NETUPYIOLLMX  3/IEMEHTOB U
npuMecein:  a/IloMUHUS, BaHaausl, Xenesa, KPeMHusl, MapradHua, Mo-
nmbaeHa, 0/0Ba, XpOMa, HUKeNs, UMPKOHUSA, Mean B AedopMupyemblx
N NMUTEUHBIX TUTAHOBBLIX Cr/laBax.

1. OBWME TPEBEOBAHNA

1.1. MaccoBas ons nerupyroLwmx 3siIeMeHToB 1 NPUMECENR B TUTa-
HOBbIX CMnJ/jlaBax onpeaensaoT no rpagynpoBoYHbIM rpadomkam. Mpepnyc-
MaTprBaeTCsa UCMO/Ib30BaHne ABYX METOL0B rpaynpoBKU NpuUOOpPOB:

MeToda «TPeX aTa/IOHOB»;

MeToAa «KOHTPOJILHOIO 3Tas/IOHa.

Peructpauma  cnektpoB  dootorpadgomyeckas  uUnmM  qpOTO3/1EKTpUYec-
Kas.

Mpn npoBegeHWnM aHanu3a  doTorpadyeckum  MeTodoM  rpagyu-
POBOYHbIE rPacdInKM CTPOST B KOOpANHATAX:

AS— IgC,

roe AS — pas3HOCTb NOYEPHEHN NNHUIA ONpeaensieMoro a/fieMeHTa U
a/leMeHTa CpaBHEHUS;

C — maccoBast fons onpeaensieMoro afieMeHTa B CTaHAapTHOM
obpasue (CO).

N3paHne ogouumanibHoe MepeneyaTka Cco MNpoLleHa

MepensgaHune (oKTAGpbL 1988 r.) ¢ MiIameHeHnem /15 L
yTBepXaeHHbIM B aBrycTe 1986 r. (MYC 3—86).
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Mpy npoBeAeHMM aHanu3a (OTO3/IEKTPUYECKMM METoAOoM  rpadyw-
POBOYHbIE rPadiNKM CTPONAT B KOOpPAMHATAX:

n—1gC, n—C,\gn—\gC,

roe n — nokasaHue BbIXOQHOro U3MepuTesIbHOro YCTPONCTBa,;
C — maccoBasd gonsa onpepgensemoro aniemeHta B CO.

1.2. [Ana wucnapeHus npo6bl M BO3OYXOEHUA CnekTpa WCNoNb3yoT
NCKPOBbIE N AYroBble NCTOYHUKM CBETA.

1.3. [Ana rpagyvpoBKM MpuOOPOB  MPUMEHAKT  rOCY[apPCTBEHHbIE
cTaHgapTHble o6pasubl NCO NeNe 1641—79 — 1645—79, 1792—80 —
1796—80, 2194—81 — 2198—81, 2881—84 — 2885—84, 3047—84 —
3050—84.

(M3meHeHHasa pepakums, 3m. Ne 1).

1.3.1. [onyckaeTcsa npuMeEHeHMe oTpac/eBbliX CTaHoapTHbIX o06pas-
yos (OCO 5-84 — 7-84, 20-84 — 28-84), ctaHpapTHbIX 06pasLoB npea-
NPUATUIA, a Takke BHOBb BbIMyCKaeMbIX CTaHAApPTHbIX 06pa3yoB coc-
TaBa TUTAHOBbLIX CMJ/1IABOB BCEX KaTeropui.

(BBegeH gonosiHuTesnsHo, 3m. Ne 1).

1.4. OT60op npo6 npom3BoAAT MO HOPMATUBHO-TEXHUYECKOWN [OOKY-
MeHTaLNnN.

1.5. TlpoBepky nNpaBU/ILHOCTU ONpeaeneHuss MaccoBOW [onn  ane-
MEHTOB MNPOBOAAT, CpaBHMBaA pe3ynbTaTbl COEKTpasIbHOro aHamsa C
pesynbTatammM aHanu3a, BbINO/IHEHHOIO  XMMWYECKMMM  MeTofdamMu  No
FOCT 19863.1-80 — TOCT 19863.13-80. 3HauyeHue abCoOMTHOIO Ao-
MyCKaemMoro pacxoxieHus B npoueHTax [AO/MKHO ObiTb He 6onee pac-
CUMTaHHOro no doopmyrne

IC,-C,l<ar'S\ -C\ +SI-C* ,

roe C, — pe3ynbTaT aHasim3a npoobsl, BbINO/THEHHOTO XUMUYECKUM Me-
Toaowm, %;
C, — pe3ynbTar aHanusa npoobl, BbINOJHEHHOIO CNEKTPasIbHbIM
MeToaom, %;
5, — 3HauyeHne BOCMNpon3BOAMMOCTY CNEKTPasIbHOro MeToAa aHa-
nm3a;
5ax — 3HayeHune BOCnpon3BOANMOCTN XMMNUYECKOro MeToaa aHa-
nvsa.

(N3meHeHHas pepakums, 3m. Ne 1).

2. (oTorpaguyeckuii MeToq CrnekTpasibHOro aHannsa

21. AHanNn3 MOHO/IMTHbLIX 06pa3yoB

2.1.1. CywHocTb MeTOoaa

MeTog oOCHOBaH Ha BO30yXAeHMW crekTpa o6pasua AyroBbiM WK
MCKPOBbLIM  pas3psfoM C nocnefywlwein pernctpaumein ero Ha  poro-
naacTUHKE C NOMOLLIbIO cnekTporpadga.
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2.1.2. AnnapaTypa, MaTepuasbl i peak TUBbI

Cnektporpady cpepgHeir gucrnepcum € KBapueBOWl  ONTMKOW  Tuna
NCI1-30.

NcTouHMKM cBeTa: WCKpoBOW reHepatop Tuna WIr-3 wnamnm KWBC-23
Wn ppyrosoi reHepatop Tnna Ar-2 nam NBC-28.

MukpodpoTomeTtp Tnna M®-2 namn Nd0O-460.

Ocnabutenb TpexXcTyneH4yaTbli.

Yrnu cnekTpasibHO YncTbie mapok C-2 nnu C-3, guameTpom 6 MM.

MpyTkm marHua wmapok MI-95 wnu MI-90 no TOCT 804—72,
AnamMeTpom 6—8 MMm.

Mpytkn mean mapok MOO, MI mnn M2 no FOCT 859—78, awma-
MEeTPOM 6 MM.

doTonIaCTUHKN  cnekTpasibHble Tunos 1, 2, 3C, CI1-1 wnm
YOLI-3 uyBCcTBUTENBHOCTLIO OT 3 A0 10 eanHuL,.

MNpossutens Ne 1.

®ukcax kncnbii no FOCT 2817—50.

CTaHOK TOKapHbIn HacTONbHbLIM TNa TB 16.

CTaHOK WnndoBasbHbIn TUNa 3T-62.

MpucnocobneHne Ana 3aTO4KM YrosibHbIX 3/1EKTPOAOB.

Bata rurpockonuyeckas no NrOCT 5556—381.

Cnnpt 3TUNOBbIN PEKTUPNKOBAHHBII TEXHNYECKWNI no
FOCT 18300—87.

[lonyckaetca npuvmeHeHve Apyroin annapatypbl, 0060pygoBaHuA W
MarepuasioB Mnpu YC/IOBUX MNOJSIyYEHUS TOYHOCTM aHanms3a, He Huxe
NpenyCcMOTPEHHON HACTOALWMM CTaHAaPTOM.

2.1.3. MNoaroToBKa 06pasLoB

Ona aHanmsa wucnonb3ylT o06pasubl cregywwmx dqopm 1 pasve-
POB:

MNPYTKN KPYI/IoOro WX KBagpaTHOro CeyeHus guameTpom  (CTopo-
Hoi) oT 10 go 40 mm, gnnHon ot 20 ao 100 Mmwm;

npodonan, NoaoCkl, AUCKN TOSLMHON HE MeHee 2 MM;

NINCTbI TO/LLNHOK He MeHee 0,5 MM;

CTPYXKYy TonwmHon ot 0,7 go 1,5 MM, wmpuHoit ot 12 o 15 wmm,
OJINHOIN He meHee 15 mM.

[onyckaetca uncnosib3oBaHMe 006pasLoB, TMOJyYeHHbIX MNyTeM Mpec-
COBaHus CTPYXKN UK CniaB/ieHNsa ee B UHEPTHOM atmocdepe.

O6bICKpBaeMyo NOBEPXHOCTb 06pas3LoB 3aradyMmBardT Ha MJioc-
KOCTb Ha TOKapHOM WX WANoBasibHOM CTaHke; napamMeTp LUIepoXo-
BaToCT noBepxHocTn Rz pomkeH ObITb He 6onee 20 mkm no OCT
2789—73. Tlpn aHanuse CTPYXKM WUCNONL3YKT e€ee TrNnagkyldo CTOPOHY,
KOTOPYO NpeasapuTesibHO NpoTUparoT CNMpTOM.

Ha o6bicKkpBaemMoil MOBEPXHOCTM 06pa3uoB He [onyckawTcs pa-
KOBWHbI, UapanuHbl, TpeLlHbl, LUNaKoBble BKIKOYEHUA, Haaupbl, BOS-
HUCTOCTb, LiBEeTa Nob6exanocTu.

MogrotoBka K aHanu3dy CO wu aHamsnpyemblx o6pasuos (AO)
[OMKHA ObITb OAHOTUMHOW ANA AAHHOW cepun U3MepeHuin. [poTuBo-
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aneKkTpoAbl 3artaymBaldT Ha nosycdepy c pagnycom 3—6 MM, yceueH-

HbIA KOHYC C Yyr/iom npu BepwunHe 60—90° v njowaakoi aguameTpom
1,0—1,5 MM 1K KOHYC C Yr/ioM npu BepwinHe 120°.
2.1.4. lpoBeaeHVe aHann3a

YcnoBusi npoBeaeHnsa aHanmsa hotorpagpmyecknm MeTogom npu-

BeeHbl B Tab/1.1.

Tab6bnunuya 1
Ycnosusa npoBejeHna aHannsa
AnnapaTypa, MaTepuabi 1 MOHOJTUTHbIX np06 pacTBOpoOB
KOHTpO/MpyeMble NapameTpbl NETNpyHoLLMX
gttt aneeinon
Cnektporpady Tun NCT1-30
"eHepaTop Tunos NI-3, |Tunos Ar-2, Tunos NI-3, | Tuna UI"-3
MBC-23 BC-28 MNBC-23 (cnoxHas
(cnoxHas (cnoxHas cxema)
cxema) cxema)
WnpuHa wenn cnekrpo- 0,010—0,020| 0,007—0,020| 0,010—0,020 0.020
rpadpa, Mm
Cucrtema ocBeLeHus Lwe-
n TpexnuH3oBasd
EemkocTb, MK® 0,01 — 0,01 0,01
VHAYKTUBHOCTbL, MI 0—0.05 0.15 0,05
Cuna Toka, A 1,8—B.O 2,0—10,0 2,0—3,0 2,0
HanpsikeHue, B 220
AHa/TIMTUYECKNIA MPOMEXY-
TOK, MM 2,0—25 1.5—2.0 2,0 2,0
3agaloLmii NpomMeXXyTok
paspagHvKa, Mm 3.0 0,5—0,9 3,0 3,0
Bpemsa npegsaputenibHOro
006bICKMBaHWS, C 30—60 5 30 30—60
MpoTNBO3NEKTPOS YroMbHbIA, MeAHbIA U MarH1eBbIi YrO/NbHbIN
®dOoTONMAaCTUHKK Tunos 1, 3C, YoW-3 nnn CI1-1 Tvnos 2,
Y®LI-3
KoopanHatbl rpagympoBoy- AS—Ig C AS—Ig C, AS,*—C AS—Ig C
HOro rpadpuka

MpnmMevyaHunsa:

1. MapameTpbl yCTaHaBMBAIOT B Npefenax ykasaHHbIX 3HaUYEHWIA.

2. Bpems 3Kkcnosuumn yctaHasNnB;aloT B 3aBUCUMOCTU OT YYBCTBUTE/ILHOCTH
npyMeHsiemMble (POTONIACTUHOK; OHO AO/IKHO ObITb HE MeHee 15 c.

3. A5, — pasHOCTb NOYEPHEHWNA aHATTUTUYECKOW NIMHUN 1 (POHa BO/IN3N NIMHUN.
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[NTMHBI BOSTH aHA/TUTUYECKUX CMEKTPaSTbHbIX JIMHUIA U Anana3oHbl
onpeaensieMbiX MacCoBbIX 01el NpuBeAeHbl B Tab/. 2.

Tabnuya 2

Onpepgensiemblii

JMHa BOJIHbI JIMHUN

[nHa BOHBI NIMHAN

Jnana3oH
onpezensembix

3N1eMeHT Bua npo6ei onpegesnsiemoro CpaBHEHUSA, HM MacCoBbIX Al0Nei,
3M1eMeHTa, HM %
1 396,15 ) | 304,78 0.2—0,7
1 394,40}
1l 360,16 J Il 356,16 2,0—8,0
1 310,62 ) |
MoHoAUT | 309,27* Il 304,88 0.5—7,0
ANOMUHNI 11 303,87 ]1
Il 281,62** Il 284,19 2,0—8,0
11 282,00 |
| 257,51 | 243,41 0,004—0,2
PacTtBop | 394,40 | 394,86 0,2—8,0
Il 326,37
Il 326,77 Il 303,87 0.2—3,0
11 299,02
1 310,23)
MoHoAUT N 309,:]1 ? 11 304,88 |
BaHaauit Il 303,38 Il 303,87 [ 1,0—6,0
aA Il 289,38\ Il 282.00 1.0—6.0
Il 288,25 /
Il 268,80 ®OoH 0,002—0,2
PacTtBop (L 296,80 1 303,87 al—6,0
Il 288,60
Il 259,94 \ Il 284,19 0.1—2.0
MoHonmT Il 259,84 / (Il) 257,26
YXeneso | 255,60
| 248,42 | 243,83 9 0,01—0,2
PactBop | 259,94 | 261,15\ 0,1—2.0
Il 257,26)
288,60 1
| 288,16 Il 284,19 [
11 282,00 \ 0,05—0,5
MoHOUT I 251,43 \ (”) 257,26 )
| 250,69 / I 255,60J >
o | 252,05
KpemHun | 251,43 | 243.83 0,002—0,03
| 243,52 | 243,41 0,03—0,1
PacTBop | 288,16 11 299,02 0,05—0.5




C.6TOCT 23902—79

MpogomkeHne Tabn. 2

Il 255,60 /

Onpegensembiii B AnHa BOMHbI NN AMHa BOJHbI NMHUK ongeél/g]na:gn};blx
anemMeHT MA NpoGbI onp enen s eM oro CpaBHEeHVS, HM MaccoBbIX A0Nelk,
a1eMeHTa, HM %
11 294,92 \ | 310,62\
1 298J9I13-) Il 303,87/ 0,5—1,5
I1261,02 | 288,60 )
MoHonuT Il 260,57 > () 257,26 } 0,5—2,0
MapraHet, Il 257,61 J Il 255,60 j
11 261,02 ®OH 0,007—0,5
Il 257,61 ®OH 0,0005—0,007
PacTtBop I 293,31 [1 299,02 0,5—2,0
11 303,87
1 287,15\ 288,60
MoHoNUT I 284,82 / I 284,19 0,5—10,0
MonnéaeH 11 282,00
Il 268,41 ®oH 0,006—0,5
PactBop 1 287,15 | 11 299,02 1,0—10,0
Il 284,82 (
| 303,41 X* 11 303,87 1.0—5,0
| 300,91/
Il 266,12 1 I 255,60 )
MoHonuTt | 242,95/ | 252,05\ 1.0— 5,0
Onoso Il 245,04 J
1 242,95 1 243,83 0,003—1,0
Il 303,87
I1 284,32 288,60 0,2—3,0
MoHonuT 1 284,19
Xpom 11 282,00
Il 268,71 doH 0,02—0,2
I 267,72 ®oH 0,004—0,02
PacTBop I 284,98 11 299,02 0,2—3,0
11 355,19) 11 350,03\
Il 349,62 } | 341,17/ 1.0—5,0
1 343,82
I1 343,05
11 339,20 Il 303,87 3.0— 10,0
MoHONUT 11 303,87 1 0,1—5,0
5 I1 273,49 dOoH /
LivpkoHuy 11 270,01 11 299,02 1.0— 50
11 243,41 0,006—0,1
I1 257,14 (1) 257,26 \ 1.0—5,0
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MpoponkeHve Tabn. 2

Jdwnana3oH
Onpepgensiemblii ANMHa BO/HbBI NMHAN [J/IMHA BOMHBI NIUHUN onpeaensembIx
3N1eMeHT Bua npo6e onpegensemoro CpaBHEHUs!, HM MacCOBbIX Jofel,
anemMeHTa, HM %
LinpkoHwuin PacTtsop I1273,84\ 11299,02\ 0,1—10,0
I1 256,89 / (1) 257,26 (
Megb MoHonut | 324,75 11 327,53 0,0009—0,01
Il 224,70 | 224,47 0,01—0,25
Hukenb MoHonut | 341,48 | 342,89 0,01—0,10
I 239,45 |1 243,41 0,10—0,25

* Alcnonb3yoT Npu aHasiM3e CriaBoB, He coAepXaluux BaHagunia.
** |//cnoNb3y0T NpY aHasiM3e ChnaaBoB, He coAepXalmx MoM6aeH.

MpnmevaHna:
1. CnekTpasibHble J/MHWW, OrpaHuyeHHble B Tabnuue napaHTes3oMm, MOryT ObITb

COOTBETCTBEHHO O6'be,D,I/IHeHbI B NH0ObIE aHaIUTUYECKME napol.
2. [lpu wncnonb3oBaHMN B a3p030/IbHO-UCKPOBOM MeToe B KayeCTBe BHYTPEHHEro

CTaHgapTa a30THOKWUC/IOTO HUKenAa 3a JIMHWKO  CpPpaBHEHUA 6epyT MNHNN  HUKend

309,91 UM nnn 277,31 HM.
3. Pumckue undpbl nepes 3HaYeHUAMM [LJIMH BOJSIH O3HA4YalT MNPUHAANEXHOCTb

NNHWIA;
| — HelTpasibHOMY aToMmy;
Il — oAHOKPaTHO MOHU3MPOBAHHOMY aToMy;
[ll—ABYyKpaTHO MOHU3NPOBAHHOMY aToOMy.

Mpn paboTe No MeToAy «TPexX 3Ta/IOHOB» BbINOMHAKT crieaytoume
onepauyuu:

BblOMpatloT He MeHee Tpex CO aHa/IM3npyemMoro cnnaBa,;

cnektpbl CO n AO doTtorpadpupytoT Ha OOHOI (poTonnacTUHKe
Nnpu BbIOpPaHHbLIX YCNOBUAX aHa/iM3a C paHgomMm3aymen nopsigka
cbeMku. CnekTtpbl kKaxxaoro CO n AO doTorpadupytoT 2—3 pasa;

N3MEPAIOT MNOYEPHEHUST 5 BbIGPaHHbIX AHA/IMTUYECKUX JIUHUIA W©
JINHWA CpPaBHEHUS, MNOACYUTLIBAIOT BESINUUHY PA3HOCTM MNOYEPHEHWU
AS [na aHa/IMTUYECKUX Map JIMHUA W cpefHee apudMeTuyeckoe Mo
ABYM-TPEM CrekTpam;

CTPOAT IpagyvpoBOYHbIA  rpamk B  KoopgumHatax AS—IgC.
10T rpadoukK NpurogeH AnA aHasim3a Tex 06pasuoB, CMeKTPbl KOTO-
pbIX CHATbI BMecTe ¢ CO Ha ogHo hoToN/1acTUHKE;

Nno rpagynpoBOYHOMY rpadouKy HaxoOAT MacCOBYHO [AO/1H0 3/1eMEH-
Ta B AO.

Bpema akcnosvymm BblIOMparoT Takoe, Mpu KOTOpOM obecnevynmBa-
FOTCA HOPMas/lbHble NOYEPHEHUS BCEX aHA/TMTUYECKUX NTUHWIA.

Mpn paboTe Mo MeToAy «KOHTPOJ/IbHOro 3TasioHa» Kpome CO, Ko-
TOpble HYXHbl A1 NOCTPOEHUST OCHOBHOIO rpagynmpoBOYHOro rpadu-
Ka, ncnonb3ytoT COIl, KOTOpbIi A0/MKEH YAOBMAETBOPATb CNeayrowmm

TpeboBaHMAM:



C 8TOCT 23902—79

MO XMMMYECKOMY COCTaBy OH [JO/DKEH HaxoAuTbCA BO3MOXHO 6/n-
e K cepeavHe auanasoHa KOHUEHTpauuin, ykKa3aHHOroO B HOPMAaTMBHO-
TEXHNYECKON AOKYMEHTaLUUN Ha AaHHbIA Crias;

no  dM3nMKO-XMMUYECKMM  CcBOWCTBaM  (cnocoby  nuTbsl, 06paboTKe),
doopme u pasmepam COI gomxkeH cootsetcTeoBaTtb AO.

Paboty  HauMHalT C  MNOCTPOEHWA  OCHOBHOIO  rPafyMpOBOYHOIO
rpadpuka.  [Onss  3T0r0  Ha  OAHOWM  poTonnacTuHke  cpotorpadompytoTt
cnektpbl CO paHHOro cnslaBa BMecTe co cnektpamu COIl.  CnekTpsbl
kakgoro CO wun COIl'l dotorpacumpytor Tpu-nate pas. o cpeaHum
3HAYEeHUAM  Pas3HOCTU  MOYEPHEHU  CTPOAT  MOCTOSHHbLIA  rPagynpoBOY-
HbI rpadoukK OCHOBHOW hoTonNacTUHKM B koopauHaTax: AS—IgC.

Mpn aHanu3e NPou3BOACTBEHHbLIX 00pa3uoB Ha paboyen  oTo-
nnactTuHke  BMecTe cO  cnektpamn  AO  dootorpadompytoT  CrekTpsbl
COMN 2—3 pas3a kaxgblil. OnpegensldT pPasHOCTb MNOYEPHEHU  aHa-
nnTundeckux nap nuHmid  gna COM m AO (AS con mn ASaq) Kak
cpegHee 13 COOTBETCTBYIOLLEro KO/MYecTBa CreKTpoB. AS.0On  YMHO-
XarT Ha Be/IMYMHY nepeBoHOro koadpdomumeHTa /(.

MepeBogHoO  koappuuymeHt /C, BBOAUMbLIA ANl yvyeTa  CBOWCTB
amynbCcumn paboyein PoToNIaCTUHKN, BbIYUCIAIOT MO hopmyne

roe ASi — pas3HOCTb MOYEPHEHWI BcriomoraTeslbHOW napbl  NIMHUA - TU-
TaHa WM pPasHOCTb [MOYEPHEHUA JIMHUX TUTaHa A9  [ABYX
CTyneHek ocnabutens, nmnoAcYMTaHHAsAs MO HECKOJIbKAM  Cre-
KTpam OCHOBHOW (DOTON/IAaCTUHKM;
AS2 — pas3HOCTb [MOYEpPHEHUA Tex Xe BCnomMoraTtesibHbIX JIMHUIA Tu-
TaHa WKW TMOYEPHEHWA JNMHUM TuTaHa [ANA Tex Xe CcTyne-
HEeK ocnabutend, noAacunmTaHHas Aana  pabodein dortonnac-
TUHKW.

Uepes Touky C koopauHatamu [C*AS.on ; Ighcon npoBoAAT pa-
6ounin rpadouk, napannesibHblii  OCHOBHOMY, W MNPOBOAAT MO HeMmy Of-
peaeneHne maccoBbix gonei B AO, Nosib3yacb BenunHoim A-AS ao -

Ona  nopgcyeta  KoadhdhmumeHta K pekomeHAyeTcsa  UCNosb30BaTb
cnepyrowme napbl IMHUIA TUTaHa (B HaHOMEeTpax):

Ti 257,10 —Ti 257,26;

Ti 252,00—Ti 255,60;

Ti 257,10 —Ti 255,60
nnu | n 1l ctyneHbkn ocnaéutens (nnHum Ti 356,16; Ti 303,87).

2.1.5. O6paboTKa pe3ynpbraToB

2.1.5.1. 3a OKoHuYaTeslbHbI pe3ynbTaT aHanm3a NpUHUMAaloT cpepn-
Hee apudmMeTMyeckoe Tpex napasuyiefibHbIX  U3MEPEHUd,  NOSTYYEHHbIX
Nno TPem crnekTporpamMmmam, ecsin BbINOJIHAETCA YC/10BUE:

ATrnax "Tmln | 4Sr * Xrij
roe Xtax— HanmbonblUnii pesynbTaTt napasfieNibHoro NU3MepeHns;
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*XmMin — HaMMeHbLIWI pe3ybTaT NapasiyiesibHOro N3MepPeHns;
Sr —OTHOCUTEeIbHOE CTaHA4AapPTHOE OTK/IOHEHWE, XapaKTepu-
3yloLlee CXO0AMMOCTb U3MEPEHMWIA;
X, — cpefHee apupmeTnyeckoe, BbIYMCIEHHOE N3 M nNapan-
nenbHbIX n3mepeHuin (Nn—3).
Mpu NpoBefeHMN 3KCrnpecc-aHasIn3a AOoMNyckaeTcsa BbIYUCAATbL pe-
3ynbTaT aHa/n3a no AByM napasienibHbiM mnamepeHuam X\ n X, npwu
YCNOBUN, 4TO |X;—Xr | <3Sr « Xn.

2.1.5.2. BocnponssoanmocTb ooTorpadonyeckoro Metoga aHanmsa,
Xapakrepusyrwuwasaca  OTHOCUTE/IbHbIM  CTaHOAPTHbIM  OTK/IOHEHUEM
S,, 1 cXooMMOCTb S, npuBeAeHbl B Tabn. 3.

Tabnuua 3
doTorpaduyecknini Metos doTosnexTpusec-
MOHONT pacTtBop Knn MeToA
Onpeaensiembiii [Junana3oH onpe-
3NeMeHT JenaembIx Macco-
BbIX goneim, % S, S, s, s, s, Sr
He 6osnee
Mapraxeu, mefb 0,0005—0,001 0,20 | 020 | — . 0.15 015

ANOMUHUIA, Ba-
Haaui, xeneso,
KpeMHuin, mapra-
Hel, meab o)ey) 00 0,15 | 0,15 — — 0,10 ono
MonnbaeH, ono-
BO, XPOM, HUKENb,
LIPKOHNIA 0,01—0,10 0,08 | 0,08 | 0,07 | 0,06 | 0,06 0,06
ANOMUHNIA, Xe-
ne30, KPEMHUN,
MapraHeL,, MOn6-
[OEH, XPOM, HUKENb,

LUUPKOHWUIA 0,1—0,5 0,05 | 0,045 0,05 | 0,045| 0,04 0,035
ANIOMUHUIA, Ba-
Haaui, Xeneso,

MapraHew, monn 6*
[EH, 010BO, XpOM,
LIMPKOHWIA 0,5—2,0 0,04| 0,03| 0,04 | 0,03 | 0,03 0,03
ANOMUHWIA, Ba-
Haaui, MonnbaeH,
0/10BO, LIMPKOHNIA 2,0—5,0 0,04 0,03| 0,03| 0,03 | 0,03 0,03
ANOMUHWIA, Ba-
Haaui, MonnbAeH,
XpOMm 5,0—10,0 0,03} 0,03| 0,03| 0,03| 0,03 0,03

2.1.5.3. MeToauKu BblUNCAEHNA S, 1 5, NpuBeAeHbl B CNPaBo4YHOM
NPUIOXKeHUn 1.

2.1.5.2, 2.1.5.3 (U3meHeHHas pegakums, 3m. Ne 1).
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22. AHanuns3 o6bpas3yoB, nepeBefgeHHbIX B pacTBOp

2.2.1. CywHocTb MeTOAa

MeTon OCHOBaH Ha nMNepeBefeHUM MeTa/l/IM4eckoro obpasua B pa-
CTBOp, BAyBaeMblii pacnbliuTesieM B WCKpPOBOW pas3psn. CnekTpbl pe-
TMCTPUPYIOT Ha OOTOM/1aCTUHKE.

2.2.2. AnnapaTypa, MaTepuasibl U peakTUBbI

CnekTporpadp cpegHen Aucnepcun C KBapueBOW OMTUKOW  Tuna
NCI1-30.

ckpoBow reHepatop tuna -3 nnn NBC-23.

Bo3ayLHbIN KomMnpeccop TMna KBM-8 C 3/1EKTPONPMBOLAOM
(0,2—0,3 kKBT) n pecnBepom Ha gasneHmne 50—200 klla.

Pacnbinnutenb ¢ KaMmepoi obpaTHOW KoHaeHcauum (YepT. 1).

MukpodgpotomeTp Tna Md-2 nnm NP0O-460.

ToKapHbI CTaHOK AJ19 3aTOYKN 3/1eKTPo40B Tuna TB-16.

MpucnocobsieHne ans 3aTOUKU Yro/IbHbIX 3/1EKTPOAOB.

CneKTpasibHO 4YnCTble yrnv mapok 63 nnn C3 gnameTpom 6 MMm.

PoTOoNNNaCTUHKN cnekTpasibHble TUNoB |, || nnn 3C yyBCTBU-
Te/NIbHOCTbo OT 3 A0 20 eAVHUL.

Pe3nHOBbIN LUMaHT.

dapdopoBble TUT/IN.

[naTnHOBbIE TUTIN.

[MonnatuneHoBaa nocyaa.

dUNbTPBLI «Benasn NeHTa» N KCUHASA NIeHTa».

MydbennbHasa afiekTponeys.

o15
055

N ) #
"N'“Jf [ 4
P15 Yzen A
1
! l 2
A 6504
A
g
D
& a J
J @04
5 w
\
f v v Y !
1 \
- J0 | 1

1—pacnbluTenb; 2—pe3nHoBasi NPo6Ka; 3—KMAKOCTHOI Kanunnsp;
4—B034YLUHbIV Kanuaap

YepT. 1
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AmMuak BogHblin no FTOCT 3760—79, 25%-Hblil pacTBop.

Kucnota cepHas no FOCT 4204—77, pa3baBneHHas 1:3.

Kucnota consiHada no NOCT 3118—77.

Kucnota propuctosogopogHasa no FOCT 10484—78.

Kucnota asotHasa no NOCT 4461—77.

'mapokcunamuHa rugpoxnopug no FOCT 5456—79, 10%-Hbli
pacTsop.

Hatpusa rugpooknce no NOCT 4328—77, 0,1 H. pacTBop.

Hatpuin kpemHekucnblin (Na,Si0;-9H,0) no FOCT 4239—77.

TutaH ryéuartbii mapkm TI'1—00 no FOCT 17746—79.

ANOMUHUIA NepBUYHbIA Mapkn A95 no TOCT 11069—74.

MapraHew, meTannnyeckunii mapkn Mp-00 no FrOCT 6008—82.

Onoso meTannnyeckoe mapkm 01 no NOCT 860—75.

Hukenb meTtannunyeckunii mapkn HIM1 no FOCT 492—73.

MonnbaeH MeTaslIMYeCKuH, BaHaaui MeTas1IINYeCKnii (maccoBas
0019 OCHOBHOrO 3fieMeHTa He MeHee 99,5%).

Xpom meTanmyeckunii mapkm X00 no FOCT 5905—79.

’Keneso meTtasi/inyeckoe BOCCTaHOBJ/IEHHOE.

LIpKOHNA XNOPOKUCH (LIMPKOHWUIA XNopucTblin ZrOCh'8H20).

Bopa gnctunnunposaHHaa no NOCT 6709—72.

CTtaHgapTHble pacTtBopbl: TWTaHa ¢ 7 = 0,02 r/cm3; anioMUHUA C
7 = 0,01 r/cm3;, BaHagna c¢c 7 = 0,01 r/cm3; xenesa ¢ 7 = 0,01 r/cms;
kpemHna ¢ 7 = 0,001 r/cm3; mapraHuya ¢ 7 = 0,01 r/cm3; monmbaeHa c
2" = 0,001 r/cm3; Hukena ¢ 7 = 0,01 r/cm3; onoBa ¢ 7 = 0,01 r/cm3; xpo-

mMa ¢ 7 = 0,01 r/cm3; unpkoHusa ¢ 7 = 0,001 r/cms.

[MpurotoBneHne  crtaHapTHbIX  pPacTBOpPOB  onucaHo B obssarefb-
HOM NPUIOXKEHUN 2.

2.2.3. TloproTroBka nNpo6

AHanuampyemyto npoby maccoim 1 T pacTBOPSAKT MpU  HarpeBaHuu
B 50 cm3 cepHoi kucnotbl (1:3), Aob6aBnsas AnAs8 OKUCNEHUSI HECKO/IbKO
Kanesb KOHLLEHTPMPOBAaHHOW a30THOW KNCNOTbI nnn 10—20%-Hble
pacTBopbl  rugpoxsopuga rungpokcunamMmmHa. locne  nosHOro  pacTteBope-
HMA  nNpoObl  pacTBOp NEpPeBOOSAT B MEPHYH KOGy  BMECTUMOCTbIO
100 cwm3, poBogAaT 06beM pacTBopa A0 METKM BOAOM WM TwaTesibHO ne-
pemMeLlnBaloT.

2.2.4. TlpoBepeHne aHanmsa

2—3 CcMm3 pacTtBopa, MNPUroToBAEHHOro no n. 2.2.3 nomMewawT B Ka-
mMepy pacnbintena 1 (cm. 4yepT. 1) M 3akpbiBalOT OTBEpPCTME pacrbl-
nnTens pes3vHOBOM MNpPOOGKOW 2, B KOTOPYK BCTaB/IeH YrOJfibHbIA  3/1eK-
Tpop (YeprT. 2).

Pacnbinutens 1 (4ept. 3) 3akpenndwT B gepxartene  wrartvea
cnektporpacha 2, Bkiw4yaloT Komnpeccop 6, nepekpbiBas AOCTyn  BO3-
Ayxa B pacnblintens 3axumom 3. [lpu  [OOCTUXEHUMM B CcUCTeMe [aB-
nedHna 70—80 «kla, wu3MepAemMoro no MaHoMeTpy 4, CHUMaKT 3aXUM
5. Bosgyx noctynaetr B pacnblnuTeNnb, HayMHaeTcA nojaya aspo30/isd
B pa3psagHbIA NPOMEXYTOK M pernctpaums cnekrpa.
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/—pacnbinuTens ¢ NPo6KOI U 3NEKTPOAOM; 5S—aepXaTenu anekT-
POA0B UCKPOBOrO WTATMBA; 5S—3aXuM; 4—maHomeTp Ha 100—200 kla;
5—pe3nHOBbIN LWaHT; 6—KOMMNPEeCccop BO3AYLLUHbIN C 3/1EeKTPONpU-

BOZOM

UepT. 2 UeprT. 3

YcnoBus NpoBeieHnsl aHanu3a npuseaeHbl B Tabs. 1.

ONVHbI  BOMH  @HaA/IMTUYECKUX  CMEeKTPasbHbIX JIMHWUIA U AnanasoHbl
onpeaensieMbix MacCoBbIX A0/eli NpuBeaeHbl B Ta6. 2.

Ana  nocTpoeHusi rpadMkoB  UCMOMb3YOT pacTBOpbl  ANS  rpagyvpo-
BaHuss (Pl), nNpuroToB/fieHHble U3 CTaHAApPTHbIX PacTBOPOB  OTAE/b-
HbIX 3/1EMEHTOB.

KonuyectBo craHgaptHoro pactBopa (v), cm3, Heobxogumoe AN
npurotoBneHus PI, BblMMCNAKOT No doopmyne

7) — K\-K.2'
MOS-T °
roe V\ — npurotaenvBaemMoe Konnyectso P, cms3;
K\ — cymmapHas maccoBas [os1s anemeHToB B PI, r/ams;
Kr — maccoBas gonsa anemeHta B Pl B pacueTte Ha meTtauin, %;
T — maccoBas KoHUeHTpaumsa cTaH4apTHOro pacTeopa 3/1eMeH-
Ta, r/cms.

3HaveHna BennunH Kb K2 u V\ 3apaloT, ucxoast U3 KOHKPETHOW
aHa/IMTMYECKOoW 3aaauun.

Ana  npurotoBneHnsa Pl gonyckaeTca  MCNONb30BaHME  KOMIJIEKTa
CO wwm opgHoro CO. Tlpn wucnonb3oBaHum ogHoro CO B pacTBOpbI
npo6 u PI BBOAAT B KayecTBe BHYTpPeHHero craHgapta 15 cm3 asor-
HoKucnoro Hukens Ha 100 cm3 pacTtBopa.

Cocta PI' (C) B npoueHTax, MpPUroToBneHHbIX un3 opgHoro CO,
BbIYNCIAOT MO popmyre

© = Sl
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roe Ci — maccoBas Aon4 afiemeHTa B metannmyeckom CO, %;
T — Macca CO, T;
rrh — macca aHanM3npyemoi npoobel, T.
AHaIM3 pacTBOpPOB NMPo6 NPOBOAAT MO METOAY «TPeX 3Ta/IOHOB.
2.2.2—2.2.4. (N3meHeHHana pepakuus, N3m. Ne 1).
2.2.5. O6paboTKa pe3ynLTaToB
2.2.5.1. O6paboTka pe3ynbTatos npmeegeHa B n. 2.1.5.
2.2.5.2. Bocnpou3sBogMmocTb MeToga 5, W CXOAMMOCTb S; npuBepfe-
Hbl B Tabn. 3.
(M3meHeHHana pegakuus, M3m. Ne 1).

3. ®OTOI/EKTPUYECKNIN METO/, CMEKTPA/IbHOIO AHAJIN3A

3.1. CywwmHocTb MeTOAa

MeTog OCHOBaH Ha BO30OYXOEHUW crekTtpa [AyroBbiM WAN  UCKPO-
BbIM paspsaoM C  peructpaumen UHTEHCUBHOCTU  JIMHUA C  NOMOLLbHO
poTO3N1EKTPUYECKOW YCTAHOBKM.

3.2. AnnapaTtypa nu peakTuBbl

YctaHoBKka  (hbOTO3NEKTpUYEcKas (kaHTOMETP) Tmna  APC-10M,
APC-36, 4PC-41 nnn MPC-4,

eHepaTop TUNA 'AY-1, ¥YI'3-4, BC-1, «<APKYC» nnu UI-3.

Yrnu cnektpasibHO ynucTtble mapku C2 nnm C3, guameTpom 6 Mm.

Mpytkn ~megn mapku MOO, Ml wam M2 no FOCT 859—78, paua-
METPOM 6 MM.

TokapHbIn cTaHOK Tuna TB-16.

MpucnocobrieHne AN 3aToukn yrien.

CTaHoK WNndoBasbHbIiA.

[lonyckaetca npuMeHeHWe Apyroin annapatypbl, 060pygoBaHue U
MaTtepuasioB Mnpu YC/IOBUM MNOSYyYEHUSA TOYHOCTM aHa/im3a, He Huxe
NpenyCcMOTPEHHON HACTOALMM CTaHAAPTOM.

3.3. lMogrotoBka o6pas3uyos
O6pasLbl roToBAT, Kak ykasaHo B n. 2.1.3.
34. NMpoBepeHne aHanunsa

AHann3 npoBOAAT MO METoAy «Tpex 3Ta/IoHOB» WU  «KOHTPO/lb-
HOro 3TaJ/IOHa».

Ycnosusi npoBefieHNs aHanm3a npueeeHbl B Tabn. 4.

ONVHbI  BOMIH  aHa/INTUYECKUX  CMEeKTpaslbHbIX JIMHWA NpuBEAEHbl B
Taobsn. 5.

AHanuUTMYeckMe /NHUKM  BbIGMPAKOT B  3aBMCUMOCTM OT  MacCOBOIA
[ONN 3NEeMEHTa B o06pasue, BO3MOXHOCTM pPa3MELLEHUS BbIXOAHbIX Lle-
Nnein Ha KapeTkax KBaHTOMeTpa W T. A. [JonyckaeTcsi MCNofib30BaHUe
APYINX aHa/IMTUYECKUX JIMHUIA NpU  YC/IOBUKW, 4YTO OHM obecrneuymBatoT
TOYHOCTb W YYBCTBUTE/ILHOCTb, OTBevawuwme TpeboBaHUAM HacTosLe-
ro ctaHgapra.
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Maccosas gons anementos B AO onpeaensioT ¢ NoMOLLb rpaaym-
DOBOYHOrO rpaginka, MOCTPOEHHOr0 B koopauHatax:. n—Ig C ww
N—C no 2-3 napannenbHbIM U3MepeHInaMm.

Mou paboTe Ha KBAHTOMETPAX MO METOAY «KOHTPO/BHOIO 3Taso-
Ha» C MOCTPOEHWEM TrpadyMpOBOYHOrO rpaguka B KOOpAMHATAX
ttig C nocTynawr, Kak ykasaHo B n. 214 (| — noKasaHme
npuoopa, MPonopLMOHaNbHOE NorapudoMy WHTEHCHBHOCTA). Mpn 3TOM
rPayVPOBOYHBIA TPACMK MPOBOAAT Yepe3 TOUKy C KOOpAMHATaMiA
nicon ; lg Ccon napannensbHo OCHOBHOMY Tpacyky.

[lov  MOCTPOEHWA  TpadyMpoOBOYHOIO rpacduka B  KOOpAMHATaX
n,—C peructpupytot cnektpbl CO, N0 yCpegHeHHbIM OTCYETaM CTPO-
AT IpayVpOBOYHbIA TPAgUK 1 MPOAOMKAIOT €ro A0 NEPEceyeHns ¢
0Cb0 MAcCOBbIX ZO/eid (M, — noKasaue npudopa, NPonopLMOHabHOE
UHTEHCMBHOCTH). TOYKA MEPECcEYeHNs ABMAETCA «TOUKOW BPALLIEHUSY
rpadyyupoBOYHOTO rpacouka (MPU YCNOBUM MOCTOAHCTBA «HYNMEBOTO»
0TCYeTa Nprbopa no COOTBETCTBYIOLLEMY KaHany).

Meped aHanu3om 06pasios peructpupytot cnektpsl COM 3—5 pas,
Yepes TOUKy BpalleHMs M TOuKy C KoopZuHatamiu m,com; C..
NPOBOZAT PaboumMi rpafyvpOBOYHbIA rPacivK, Mo KOTOPOMY OMpesens-
10T MaccoByo 40Nt0 3nemeHTa B AQ.

35.06paboTka pe3ynbTaTos

3.5.1. ObpaboTKa pe3ynbTaToB NpuBeaeHa B n. 2.1.5.

3.5.2.  Bocnpon3BoaumMocTb (DOTO3NEKTPUYECKOr0 MeToda aHaun3a
S, V1 CXOZMMOCTb S, MpuBeaeHbI B Ta. 3.

(13meHeHHaq pedakuws, A3m. No 1),



Tab6bnnya 4

KoHTponupyemble napameTpsbl

Ycnosua nposefeHns aHanmsa

KBaHTOMETP
OPC-10M, re-
HepaTop N9Y-1

KsaHTOMETp
OPC-36, reHe-
patop YI'2-4

KBaHTOMETP
OdC-41,
reHepatop VIBC-1

KBaHTOMETp M®C-4

reHe
«APKYC»

PaTtop

nr-3

[Jyra nepemeHHoro Toka

VIMNynbCHBIN
anepuoanyeckuii

[yra nepemen-

BbICOKOBONbLT-

paspsg NoBbILLEH- HOro ToKa Has nckpa
HOro HanpsaxeHua
HanpsxeHne nutaHus, B 220
Cuna Toka, A 1-3|11-25511,1—1,8125
MeTop ynpasrieHns da3oBblii
dasza nogkura, rpag. 90
EmMKOCTb, MK® - — 16 — 0,01
VHAYKTUBHOCTL, MIT — 500 — 0,01
Pa3psaHbIi NPOMEXYTOK, MM —> - =—n 5,5 3,0
AHaNNTNYECKNIA NPOMEXYTOK, MM 1,5 15 5,0 1,5 2,0
LLInpnHa BXOAHOW Wenu, Mm 0,02-0,06
LLInprHa BbIXOAHbIX Lenein, Mm 0,04-0,20 BbibupaloTca B 3aBUCUMOCTM OT KOHLEHTpauum
3/1eMeHTa 1 CTENEeHN NiermpoBaHns cniasa
O6xur, ¢ 7-10 7 25 SN e) 20
akcnosnyms, ¢ 30 30 25 36J 20

MpPOTMBO3NEKTPOS

YronbHblli AnaMeTpom 6 MM, 3aTOUYEHHbIN Ha nonycdepy
WM Ha KOHYC C yrnom npu sepwuHe 120°

Cuctema koopauHat

n—Ig C1a—Ig C, a—C | a—C

MpumMevyaHna:

1. MapameTpbl BbIOMPAOT B Npefenax ykasdaHHbIX 3Ha4YeHWUA.
2. Ansa cnnasa mapkn BT5/T MOXHO MCNoNb30BaTb NOACTABHOW MeAHbIV 3M1eKTpo4 AMaMeTpoM 4 MM, 3aTOUYEHHbIN Ha

YCEUYEHHbI KOHYC C NNoLWaaKon 1 Mm.

3. lMNpwn npoBeaeHun aHanmsa Ha kBaHTomeTpe APC-41 c reHepaTopom VBC-1 cnegyeTt ncnosb3oBaTb CONPOTUB/IEHNE

11,5 Om.

ST "D 6.—¢06¢€¢ 100
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Ta6nunuya 5

Onpepgensiemblii 3NeMeHT

[nHa BOHBI NIMHAN
onpeaensiemMoro a/IeMeHTa, HM

[mnanasoH onpeaensemMbix
MacCOBbIX KOHLEHTpauuii, %

ANOMUHWIA

| 265,2
I 360,1
| 396,15
| 394,40
| 308,21

0,004—10,0

BaHaauii

| 572,70
| 437,92
| 326,77
| 318,54
I 311,84

0,002—6,0

XXeneso

I 271,41
I 259,94
I 259,84
I 238,20

0,01—2,0

KpemHuii

| 288,1

0,002—0,5

MapraHey,

I 294,92
I 293,31

0,0005—2,0

MonunéaeH

| 553,30

| 386,41
I 277,54
I 284,8

0,006—10,0

Onoso

| 326,23
I 317,50
| 284,00

0,005—5,0

Xpom

| 534,58

| 425,43

Il 296,17
[, 11 284,92

I 267,72

0,004—3.0

Hukenb

| 341,48

0,01—0,25

LInpkoHUin

1 477,23

| 349,62
I 343,82
11 339,20

0,006—10,0

Megpb

| 324,75

0,001—0,25

MpumeyvaHna:

L B kauecTBe NIMHNM CpaBHEHUA UCMONb3YIOT SIMHUK TUTaHa: | 453,32 HMm;

| 363,55 HM; Il 324,19 HMm; Il 271,62 HM; | 334,9 HM UM HEPA3/IOXEHHbI CBET.

2. NuHunio BaHaauA 1l 311,84 HM HeNb3A UCNObL30BaTh B MPUCYTCTBUU XpPOMa.

3. JlnHuo antomuHmaA | 308,21 HM Henb3A UCNONb30BaTh B NPUCYTCTBMN BaHaAuA.
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MPUNTOXEHVE 1
CnpaBoyHoe

OLEHKA TOYHOCTW CMNEKTPA/IbHOIO AHAJ/T3A

1. TOYHOCTb CNEKTPa/IbHOrO MeToAa aHa/im3a — KavyecTBO W3MEPEHWUR, OTpaxaro-
wee 6sM30CTb WX pe3y/bTaTOB K WUCTMHHOMY 3HAYeHU0 WU3MEepPSeMOin BesSIMYMHbI — On-
pefenseTca BeJIMYUHON CUCTEMAaTUYeCKUX W  CrlyYailHbIX MNOrpeLuHocTeli npu  YCNoBuM,
4YTO NPOMaxu WCKNKYEHbl W3 pacyeToB (C/yyvailHble MNOrpewHOCTN MOAUUHSAKTCA HOp-
MaUIbHOMY 3aKOHY pacrnpefeneHus),

2. Tlpn npaBWNbHO HaCTPOEHHOMW CMNEKTpasiIbHOW annapatype W BbIMNOJIHEHUM pe-
KOMeHfauuin cTaHgapta Mo npouefype aHaimsa OCHOBHbIMW WMCTOYHMKAMU cUcTema-
TUYECKMX MNOTrPeLUHOCTel SABNASAKTCA MOrpelHoCT, CBSA3aHHble C  BAUSAHWEM  CTPYKTYpbI
N XMMUYECKOro coctasa npob Ha pesynbTarbl aHa/m3a.

ST NOrpewwHoCTM [AO0/DKHbl  OblTb BbISIB/IEHbI COMOCTaB/IEHMEM pe3y/ibTaToB aHa-
nm3a npo6, BbINO/IHEHHOTO XWUMWYECKMM W CMNEeKTpasibHbIM MeTodamu aHasm3a no 60sb-
wor Bblbopke (He MeHee 30 npob6) W YyCTpaHeHbl KOPPEKTUPOBKOM MOSIOXKEHUSA rpa-
AYMPOBOYHbIX rpacmkoB no COIl. [MpoBepky npaBUIbLHOCTU pe3ysibTaToB XMMUYECKOro
aHanusa nposoaAart B cootseTcTBun ¢ FOCT 19863.1-80—IOCT 19863.13-80.

3. PesynbTar aHanusa npobbl, NOMYYEHHbI Kak cpefHee apudmeTuyeckoe, Hanpu-
mMep, M3 AOBYX (Tpex) napannenbHbIX W3MEpPEeHUn, T. e. Mo ABYM (Tpem) chekTpam,
crnefyeT paccmaTpuBaTth Kak O4HO ornpeesieHue.

4. BOCMNpou3BOAUMOCTb CMNEKTPas/ibHOro MeTofa aHanm3a — KavyecTBO Wu3sMmepe-
HUA, oOTpaxawuwee O6/M30CTb APYr K Apyry pesy/ibTaToB W3MEpPEHW, BbIMOSIHAEMbIX
B pas3/IMyHbIX YCNoBusX (B pasnMyHoe BpPeMSA, B pas/IMyHbIX MecTax, pas/IMyHbIMU
mMeTogaMu U CpencTBaMu)-—XapakTepusyeTcss  BeJIMYMHON  OTHOCUTENIbHOW  cpefHel

KBaApaTWYeckoil  norpelHocT  (OTHOCUTENIbHLIM  CTAHOAPTHbIM  OTK/IOHEHWEM)  eau-
HUYHOTO onpegeneHns 5,.

5. Ana nopcueta S, BbIGUPAIOT He MeHee NATU 06pasLoB OAHOM Mapku cnasa,
NMELNX NpUGNAN3NTENBHO OAUH M TOT XE€ XUMWYECKUMA coCcTaB, W B TeyeHne 5 cyT
NPoOBOAAT MWX aHan3s cepusamu (ogHa cepuss B CyTKu). Perucrpauuio  CrnekTpos B
KakOgon cepum nNpoBOAAT B pas3/IMYHON nocnegoBatefnibHOCTW, T. €. C paHgomu3aumei.
CnekTpbl OAHOW Ccepun pPerncTpupyroT Ha oAdHOW dioTonnactuHke. Ha kaxgon dooTo-
naacTvHke noslyyatoT Mo TpU ChekTpa KakAoro obpasua u Mo Tpu CnekTpa Kaxaoro
CO. TlocnegHne HeobGXxoAWMbl A1 MOCTPOEHUS WAN  KOPPEKTUPOBKM  rPagyvpOBOYHbIX
rpacumkos.

Mpu  QOTOINEKTPUYECKON perncrTpaumm nepesj HavyasioM U3MEpPEeHWid  NpoBOAAT
KOPPEKTUPOBKY rpafynpoBOYHbIX TpadinKoB, a 3aTemM pernctpaumio CrnekTpos.

Bcero oT kaxgoro ob6pasua nonyyalT 3a 5 cyT no 15 wm3amepeHuin (NsaTb onpe-
AeNeHni) .

[na Kaxxaoro obpasua BblYUCAAT CTaHA4apPTHOE OTK/IOHEHME Sj o hopmyne

i=n

E_:I(CJ—CH)?
n—1 (1)

roe Cj — cpefgHsas maccoBasi 40N aNeMeHTa B /-M obpasLe, BblUNC/IEHHas 13 NATK
onpeaeneHuni;
Cjj — maccoBas fond 3/1leMeHTa no r-my onpefeneHuio B /-m obpasue, BblYNCIEH-
Hasi U3 Tpex N3MepPEHWI;
n—uncno onpegenexHuii (n = 5).

[Janee BblUMCNAOT CTAHAAPTHOE OTK/IOHEHME S', N0 hopmysie

Sj=
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s; _yfs; +S] _ m

rae Si, S,, Sc—cTaHAapTHOEe OTK/IOHEHWe, NoACYMTaHHOE COOTBETCTBEHHO NO
rnepBoMy, BTOPOMY U T. 4. o6pasuam rno dpopmyne (1);
g—uncno obpasuos 27—5).
OTHOCuTENIbHOE CTaHfapTHOE OTK/IOHEeHME S, XapakTtepusylolliee BOCMNPONU3BOAU-
MOCTb aHasin3a, BbIYUC/IAOT Mo hopmyse

S
— a
Sa - C ’ (3)
roe C— cpeaHAaAa maccoBad A0J14 3/IEMEHTa B o6pa3u,ax, BblYUC/TIEHHAA MO Q)opmyne
£  C\Y-6*g+ +C4 f- C5
A

roe Ci, C,, ...» C;—cpefHAsa maccoBas [0/15 3/ieMeHTa COOTBETCTBEHHO B NepBOM,
BTOPOM U T. A. o6pa3uax, BbluMcrieHHasi U3 5 onpeneneHuia.

6. CXoAMMOCTb pe3y/ibTaToB M3MEpPeHWin — KayecTBO M3MepeHuid, oTpaxatollee
6/M30CTb ApYr K ApPYry pe3ynbTaToB W3MEPEHWIA, BbIMOMHAEMbIX B O[MHAKOBbIX YC/10-
BUSIX, — XapaKTepu3yeTcsl BE/IMYMHOW OTHOCUTENbHOI cpeaHeli KBagpaTuyeckoi norpe-

LLUHOCTWN e ANHNYHOIO N3MEPEHUS.
7. 3HayeHue S, HaxofAT no cepum u3 20 napasifieNbHbIX WU3MEPEeHWUin O[HOro

o6pasLa npu npaBu/IbHO HACTPOEHHOI annapaType.
CHavana BbIUNCNSIIOT CTaHAAPTHOE OTKOHeHMe S, nNo chopmyne

2 "(Co—CO?2
S’ (5)

r n.—1

roe Co—cpefHsa maccoBas [0Ns 3/leMeHTa B obpasue, noacumTtaHHas us 20 napan-
NeNbHbIX U3MEPEHWI;
C} — maccoBas fon1a 3fieMeHTa B 06pasLe, BblMUC/IEHHAs NO t-My N3MEPEHNIO;
M, —41Cno n3mepeHunii B cepun (s, = 20).
[anee BbIYACNAIOT OTHOCUTE/ILHOE CTaHAApPTHOE OTK/IOHEeHME S, XapakTepusylo-
LLLee CXOAMMOCTb U3MepeHuii, No oopmyie

S, = A . (6)

8. Mpn NpoBeAEeHNN aHa/IM30B YacTO BO3HMKAET HEeO6XOAMMOCTb B OLIeHKe Mor-
PELIHOCTM pe3ynbTaT aHann3a e U B OLUEeHKe [oBepuTesbHbIX npeaenos. Mpu posepu-
TeNnbHOl BeposATHOCTU 0,95 U UCK/YEHHbIX CUCTEMATUYECKMX MOrPEeLlHOCTSX € Bbl-

4yncnAaT No hopmyne

e=ih TN N
rae N—umncno onpegeneHunii, No KOTOPbIM BbIYUCNEH pe3yibTaT aHann3a obpasua
(06bIl4HO B criekTpasibHOM aHanuse iV— 1 nnu 2);
C, —pesynbTart aHannsa obpasua, BbluncieHHbll no N onpeaeneHusm.
BbluncneHHoe 3HaYeHne e 03HavyaeT, YTO C HaAeXHOCTb 95% MCTUHHOE 3Haue-
HVe onpeaenseMol BeIMUYUHbI JIEXUT B MHTepBasie MeXAy 3Ha4YeHUAMN

A 2S..C
- BeC e, B
IAY~~ I/iv~
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[pu 3TOM Haubonee BEPOATHLIM Pe3y/bTaToM aHanu3a ABasetca sHauenue C,.

9. CmellieHKe rpaay|upoBOYHOTO rpacivka OTHOCUTE/ILHO OCHOBHOTO (apeitdh 4 Ha

ypoBHe COM) cumMTaeTcs 3Ha4MMbIM, €CIM OHO MPEBBILIAET CTAHAANTHOR OTK/IOHEHMe

o Or-C'con
Pe3ynbTatoB 4 u3mepeHui, noacuutaHHoe no COM, 1. e. npu " —:= Heob-
[

XOZ/Ma KOPPEKTMPOBKA Tpadivka, e 8 4 — YUCMO MapansiesibHbIX M3MepeHun [

COr, no KoTOpOMY KOHTPONMPYETCS NoMoxeHue rpaduka (Aa =4);

C con" maccosas onq anementa B COM.

[10N10XeHIE rpaiyMpOBOYHOTO rpachitka PEKOMEHAYETCS KOHTPOPOBATb MO

1—2 COM 2—3 pa3a B CMeHy.
10. ECnmt pasHoCTb MeXZy pe3ynbTaToM aHasnaa it OgHAM U3 NPeAeNbHBIX

3HAUEHVIA MaCcCOBOM LLO/IM 3NEMEHTA 1A JaHHOTO CNaBa, ykasaHbix B FOCT
19807—74, no abCONMKOTHOI BE/MUMHE MEHBLLIE WM PaBHa' o TO aHaN13 NPOBO-

oAt - Xumiyeckum  metogom  no  TOCT  25086—81 w TOCT  19863.1-80—TOCT
19863.13-80, roe jV — uncno onpedenexuit (JV="1umm 2);

[[1e In — Cpe/JHuiA e3yNbTar aHan13a 3 O4HOT0 Ui BYX OMPeaeneHuit.

11, KommnekcHyto OLieHKy PaboTbl reHepaTopa BO3OYX[EHWS CMEKTPa, CreKTpab-
HOTO MpUbOpa 1 3MEKTPOHHOTO W3MEPUTENBHOTO YCTPICTBA PEKOMEHOYETCH Mepuoay-
Yecku (1-2 pasa B Mecdl) NMPOBOAWTL MNyTEM ONPeAENeHUs OTHOCWTENBHOTO CTaH-
LLAPTHOTO OTKNOHEHMA $, N0 cepitit 13 20 napannenbHbIX UMepeHuit no gopmyne (5).

HaviZeHHoe 3HaueHve $; cpaBHMBAIOT C S, T. €. C TeM CTaHAapTHbIM OTK/IOHe-
HUeM, KOTOPOE OblNO BbIYMCMIEHO paHee MpU HACTPOeHHOW anmmaparype, CpasHeHue
NPOKU3BOAAT N0 F KpuTEpMHO.

SQ
ECcimF = --_52_ bonbLue yem TabnnuHoe 3Hauenue f;abn, T0 310 ykasbl-
SF
BAeT Ha TO, YTO annaparypa TpebyeT HacTpOitku. [lpu [OBEPUTENbHOM BEPOATHOCT
P=0,95 1 yKasaHHoM uwcne 3mepenvi B cepu (3,=20) P,,0n=2,1.
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MPUNOXEHWE 2
O6sA3aTenLHoe

MPUTOTOBJIEHME CTAHOAPTHBLIX PACTBOPOB

1. CraHgapTHbIi pacTBOp TuUTaHa C MAacCOBOM KoHueHTpauueih 7 = 0,02 r/cm3: 2 r
ryéyatoro TuTaHa pacTBOPAOT MpuM HarpeBaHun B 25 cm3 cepHol kucnotbl (1:3),
noafepxvBass MOCTOSHHbI 06bemM BOAON. [10 OKOHYaHWM pPacTBOPEHMS TUTaH OKUCNS-
0T [0 YeTblpeXBa/IEHTHOIO COCTOAHWA [00aB/ieHMEM HEecKOsIbkMX Kanenb  20%-Horo
pactsopa rugpoxsopuga rugpokcunamvHa. PacTBop nepeBOAAT 3 MEpPHYH KOnby BMe-
cTMMOCTbIO 100 cm3, foBOAAT ero 06beM 40 METKN BOAOW 1 NepemMeLLmBatoT.

2. CraHpapTHbIi pacTtBop anoMuHuss ¢ 7 = 0,01 r/cm3: 1 I MNEpBMYHOrO antoMu-
HUS pacTBOPAOT NpU ymepeHHOM HarpeBaHun B 30 cm3 consHoil kucnotel (1 : 1). Mo
OKOHYaHUM PacTBOPEHWS pPacTBOP OX/laXAalT, NepeBOAAT B MEpPHYK Konby BMecTu-
MocTbio 100 cm3, 4OBOAAT ero 06bem 40 MeTKM BOAOM M NepeMeLlnBatorT.

3. CraHpapTHbli pacTBop BaHagusa ¢ 7 = 0,01 r/cm3: 1 1 MeTa/l/IN4ecKkoro BaHa-
ama pactBopsaloT B 20 cM3  KOHUEHTPMPOBAHHOW a30THOM  KUCAOTbl. [0 OKOHYaHWUK
pacTBOPEHMS pPacTBOpP MepeBOAAT B MEpPHYK Konby BmecTumocTbio 100 cm3, posogAT
ero o6bLem 40 MEeTKM BOAOW 1 NepeMeLLnBatoT.

4. CraHgapTHbIi pacTBop Xenesa ¢ 7=0,01 r/cm3: 1 T MeTa/l/IM4ECKOro BOCCTa-
HOBJIEHHOro >ene3a pactBopsaloT B 40 cm3 consgHoi kucnotbl (1 @ 1). o OKOHYaHWW
pacTBOpeHNss pacTBOp NepeBOAAT B MepHyl Konby BmectumocTbio 100 cm3, poBogAaT
ero 06bLem 0 MeTKM BOAOW M NepeMeLLnBatoT.

5. CraHpapTHbIi pacTBop KpemMHuss ¢ 7 = 0,001 r/cm3: 10 1 KPEMHEKUCoro Hat-
pusa (Xa,Si0,-9H,0) pacTteopslOT B BOAe, npubasnawT 20 kanesb pacTteopa  MApPo-
okncu Hatpma 0,1 monb/gm3, UILTPYIOT 4epe3 cknag4vatblil  PUNLTP «CUHAS  JIeHTa»
a MepHyl Kkonby BMecTUMOCTbO 1 AM3, OOBOAAT ero ob6bem [0 MeTKM BOAOW M nepe-
MeLumMBatoT. PacTBOp XpaHAaT B NOINITU/IEHOBOW NOCye.

YcTaHaBnMBalT MacCOBYK KOHLleHTpauuio pacteopa 7; B (papdopoBoil uvallke K
50 cm3 a/IMKBOTHOM 4acTuM KPEMHEKMCNOro HaTpusa npubasnawt 10 cm3 cepHoO Kucno-
Tbl (1:1), OCTOPOXHO nMepemMeliMBalOT W BbiNapuBalwT pJgocyxa. 3atem [gob6asBnsT
10 cm3 KOHUEHTpPUpOBaHHOM CcONsAHOM Kucnotel M 150 cm3 BoAbl, NepemMeluvBardT U OC-
TaBMAlOT B TeMHOM MecTe Ha 40 MuH ana koarynauuum. Ocafok (PUNbTPYOT Ha (UnbT-
pe «6enas sneHTa» C abcopbeHTOM W nNpPOMbIBAOT BOCEMb pa3 roOpsAYMM PacTBOPOM
consgHor kucnotbel (1 :99). @PuabTp € 0CaAKOM MOACYLUMBAOT, O0301A10T B MNIaTUHO-
BOM TWUrie M MnpokanusatloT B MydenbHOW neun npu TemnepaTtype 1000—1100°C B Te-
yeHme 40 MuUH. Turenb oxnaXxpawT M B3BelwuBalwT. [lpokasieHHbIW ocafok obpabarthbl-
BaloT 10—20 kannsMu TOPUCTOBOAOPOAHOM KUC/MOTbl, OAHOW Kanjeih KOHLEHTPUpo-
BaHHOM CEepHO KUCNOTbl W HarpeBalwT [0 MpekpawleHus BblAesieHMs MapoB CEepHOro
aHrmgpuga. Tureslb C 0OCaKOM BHOBb MNPOKa/MBalOT B Mydie/ibHON neun npu Temnepa-
Type 1000—1100°C B TeueHne 10 MUH, OXTaxXKAaloT U Li3BELLBalOT.

MaccoByl0 KOHLleHTpauumio cTaHfapTHOro pacTteopa KpemHus (7) r/cm3,  BbluUCSA-
10T No doopmyie

T (—"i)-0,4675
V *

roe m—macca ocagka ao o6paboTkm (pTopnucToBOAOPOAHOM KUCNOTOM, T;

nil — macca ocagka nocne 06paboTkM PTOPUCTOBOAOPOLHON KNCMOTON, T;
0,4675 m— KO3a(hhMuMEHT nepecyeTa ABYOKUCU KPEMHUSA HA KPEMHWIA;

V—o06beM cTaHAApPTHOro pacTBopa, B3STbIN A/15 OnNpeaesieHns coaepXaHus
KpemMHus, cm3.

6. CraHpapTHblii pacTBOp MapraHua ¢ 7 = 0,01 r/cm3: 1 r MeTa/I/IMYecKoro map-
raHua pactBopstoT B 30 cm3 asoTHoW kucnotbl (1:1). PactBop KunATaT gns  ypane-
HAS OKUC/MIOB a3oTa. [10 OKOHYaHWW pPacTBOPEHMS pPacTBOP OX/1&XOAKT, MNepeBoadaT a
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MEpPHY0 K0Nby BMecTUMocCTbio 100 cm3, 4OBOAAT ero 06bem A0 MeTKM BOAOW U ne-
pemMeLlnBaroT.

7. CtaHgapTHbIA pacTBop monmbaeHa ¢ 7=0,001 r/cm3: 0,1 r MeTal/IN4ecKoro
mMonmnbaeHa pacTtBopstoT B 10 cm3 a3oTHOM kmucnothl (1:1), npubasnsatoT 20 cm3 cep-
HOW KncnoTbl (1:2), BbinapuBatoT A0 MOSAB/IEHMA TYCTbIX 6e/bIX NapoB CEPHOro aH-
rmgpuga v NnpoAosiKaroT HarpesaTbh B( TeyeHne 3 MuUH. 3aTeM gonusaiot 50 cm2 BoAbl
M CHOBA BblNapuBalT A0 rycTbiX 6esbix napos. NoTom npunmsatoT 50 cm3 cepHoK
KMCNoTbl (7:93), oxnaxaarT, NepeBoAAT B MEPHY0 Konby BMecTMmocTbio 100 cm3,
[0BOAAT 06beM pacTBopa 40 METKWN TOW e KMC/I0TOM 1 nepemMeLLmnBatoT.

8. CtaHpapTHbIN pacTBop HuKens ¢ M-0,01 r/cm3: 1 1 MeTa/l/INYeCcKoro HUKens
pacTteopsitoT B 40 cM3 cMecu CONAHON U a3oTHOM Kncnot (1:1). MNocne pacTtBopeHus
pacTBOp NepeBOAAT B MEPHYIO KONOY BMeCTUMOCTbIO 100 cm3, 4OBOAAT ero o6bem [0
METKN BOAOW N NepeMeLLvBatorT.

9. CrtaHgapTHbIii pacTBop onosa ¢ '=0,01 r/cm3: 1 I NI3MeNbYEHHOro MeTasl/in-
4eCKOoro 0J1oBa pacTBOPAT Npu HarpeBaHnn B 20 M1 KOHLEHTPUPOBAHHOWN COJISIHOM
KACNOTbI B N/1aTUHOBOI Yallke. oc/ie pacTBOpeHMs pacTBOp OX/1axK4akoT, nepesogaTt
B MEpHY Konby BmecTumocTbio 100 cm3, A0BOAAT €ro 06bLeM A0 METKM BOAOWN Y
nepemMeLlnBaoT.

10. CtaHpapTHbIn pacTBop Xxpoma ¢ '=0,01 r/cm3: 1 1 MeTa/l/INYeckoro xpoma
pacTBopstoT B 40 cm3 consgHoi kncnotbl (1:1). Mo OKOHYaHMM PacTBOPEHUS pacT-
BOp NepeBOAAT B MepPHYH Konby BmecTumocTbio 100 cm3, foBOAAT ero o6bem o
METKN BOAOWN N NepemMeLLnBaloT.

11. CtaHOapTHbIA pacTBop UMpkoHus ¢ M=0,001 r/cm3: 3,53 1 x/10poKUCKU LMp-
koHus (Zr0Cl,.8H,0) pactsopstoT B 80 cM3 KOHLEHTPUPOBAHHOW COMIAHON KUCNOTHI.
PacTtBOp nepeBoAAT B MepHyH KOsiby BMECTUMOCTbLIO 1 cM3, 4OBOAAT ero o6bem A0
MEeTKM BOAOW N NepemMeLLmBaltorT.

YcTtaHaBnnBalT MacCOBYH KOHLIEHTpauui CTaH4apTHOro pacTesopa LUPKOHUS:
50 cM3 a/IMKBOTHOW YacTu pacTBopa NOMELLAT B CTakaH BMECTUMOCTbIO 150 cm3,
npunnBatoT 70 cm3 ropAdein BoAbl, ocaxaarwT UMPKOHUIA 25%-HbIM pPacTBOPOM
aMmuaka [0 NOABMNEHUA CU/IbHOrO 3arnaxa 1 CTaBAT B Tensioe MecTto Ha 20 MyH ans
koarynaumm ocagka. Ocagok oTOUIbTPOBbLIBAIKOT HAa (punbTpe «benasa fneHta» n npo-
MblBalOT ammunadHoin Bogoin (5 cm3 25%-HOoro pacteopa ammmnaka Ha 1 /1 BOAbl)
10 pa3. Ocafiok ¢ uIbTPOM NOMeELLAaT BO B3BELLEHHbI thapopoBbIt TUresb, NoA-
cywmBaloT 1 npokanmeatoT npu (1100£10)°C B TeyeHne 40 MUH OO0 MNOCTOSIHHOW
Macchbl. TUresb C 0CafKOM OX/1axXXAatoT U B3BELLMBAIOT.

MaccoBas KOHUeHTpauusa ctaHgapTHoro pacrtesopa umpkoHus (), r/cms, Bblunc-
NAKT Mo popmyne

T-0,7403

\Y
rae T —macca ocajika nocsie npokaavMBaHus, I;
0,7403—k03hhMUMEHT NepecyeTa ABYOKNCH LIMPKOHNS Ha LUPKOHWIA;

V—O00beM CTaHAAPTHOrO pacTBopa LUMPKOHUS, B3ATbIN ANS onpeaeneHnst uyp-
KOHUSA, CMm3.

MpunoxeHune 2. (N3meHeHHasA pegakumsa, N3m. Ne 1).

T—
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