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Hacrosuuii craHgapT ycTaHaBJAMUBAaEeT CHIeKTpaJbHble METOAH OIl-
pefesleHHs COAePxKaHUA MPUMECHBIX 3JeMEeHTOB: aJIIOMHHHS, BHCMYTA,
BoJab(hpama, rabdHus, XKejse3a, KaAMHA, KaJjud, Kajabliug, KoOanbTa,
KPeMHHs, MarHuf, MapraHila, MelH, MBIIUbSAKA, HATPHSA, HHUKEJS, HHO-
6us, oJI0Ba, CBHHIA, CYPbMBI, TaHTaJa, THTaHa, XpoMa, IIHHKA, IIHPKO-
HHA B MeTaaaudeckoM MoaubGaeHe (B BHAe MOpOIUKaA, lITaOHKA, IPYTKa,
OJIOCHI, (DOJILTH, JIEHTH, HIPOBOJIOKH), OKcuiae MoJubaeHa, MoJHOAe-
HOBOKHCJIOM aMMOHHH, KapOuae MoanbaeHa,

1. OBIIUE TPEEOBAHUMA

O6umue TpeboBaHus K MetogaMm aHaausa — no 'OCT 29103.

2. TPEBOBAHUA BE3ONNACHOCTH

Tpebosanuss 6e3zonacHocty — no ['OCT 29103.

3. CPEACTBA H3MEPEHHH, BCITOMOTATEJIbHBIE YCTPOUCTBA,
MATEPHAJIbl H PEAKTHUBDI

YHHBepCaJbHLIH TreHepaTop AyrH, paboTaiollHii B DeXHMe JyIH
IOCTOAHHOTO TOKA ¥Y12-4, uiau 11000H BHIOPAMUTENb, 00eCneyHBalo-
IUHH NMOCTOAHHBIE TOK cHJo 15 A npu Hanpsaxenun 220 B. IIpu stom
HanpaXKeHHEe Ha 3JIEKTPOLax JA0JXKHO OHTh He MeHee 40 B.

Hapanne obunnaibroe
(©) HspatenbcTBo crangapros, 1992

Hacroauui craHzapr, He MOXKeT GbiTh MOJHOCTHIO MAM YACTHYHO BOCMPOH3BEAEH,
THpaXKHpPOBaH M pacnpocrpaHeH 6e3 paspewenun Ioccrangapra CCCP
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YcraHoBKa dorosnekTpuaeckad tina M®C-8, MPC-6, MPC-4 uan
nobasy Apyras nojo0OHOro THIa.

Cnektporpad kBapuesnit Tuna MCII-30, UCII-22, UCII-28 wuan
J1I000H ApYyro cpeiHer AUCHEPCHH.

Cnextrporpad tuna APC-13 unu LPC-8 ¢ peurerkoir 600 wmt./MM,
pafboTapiliuil B NepBOM MNOpAAKe, HJAH JaI000H Apyrod OONbUIOH JHC-
NepCHH.

Cnekrponpoextop tumos CIIII-2, JICII-1 uau apboi apyroir mno-
AO0OHOTO THIIA.

Mukpodoromerp Heperucrpupyouluid tHna Md-2, MD-4 B Hepe-
FTUCTPUPYEMOM pexHMe HJIH Job0oH Apyroi noxobrHoro Tuma.

MydbenbHas meus ¢ TepMonapol, obecneynBalouiasg HarpeB A0 TeM-
nepatypsl 1100 °C.

[Inutka anekrpuyeckass ¢ 3akpuitofi  cnupadasio [19-600—2 no
[OCT 14919 uan awbas apyras nogo6HOro THMA.

Hlkad cyunnpHblit HAH HHGpakKpacHasg Jamna AJjd NMOACYLUHBaHHSA
CO # yroJabHbBIX cMeceH.

Becsl ananutnyeckne tunos BJIA-200M, BJIP-200 nau xpyrue mo-
N00HOTro THIIA.

Becel Topcuonnsie tTHna BT, obecneuynBarouiie HeoOXOAUMYKO TOY-
HOCTb B3BELIHBAaHHS.

Becul Texunueckue tuma BHIL-2 no T'OCT 23676 uau I'OCT 23711.

Cexkynaomep nmo HTII.

Ckanpnenb M3 HepXaBelOILIEH CTaJH HJH IIMaTeJb H3 OPraHuyec-
KOTO CTeKJa.

Ilunuer u3 HepKaBewlled cTaJlH.

TpamboBKa H3 OpraHHYeCcKoOro cTekJa.

CTynka ¢ NMecTHKOM H3 OPraHMYecKOro CTeKJa, XaJleloHa, ararta
HJIH SILIMBI,

bokc Hactoabubit Aaa noarotoBku npod H CO (cTaHAapTHBEIX 00-
pasuoB) J1000H KOHCTPYKIHH, yaoOubl#l B pabore.

Hawkn kBapuensie mo 'OCT 19908 uau naarunoswie no ['OCT
6563, wauikn Bemaputeannbie no 'OCT 9147.

Turau kBapueBble nmo I'OCT 19908 uau naarunossie no ['OCT
6563.

Crynka MexaHHuecKas HUJH Jawoboe Apyroe npucnocobaenue, obec-
neyyBampllee HeoOXOAUMOE NepeMellHBaHHEe NPOOHI.

TokapHBIfi HacTONBHBHIA CTAaHOK HJH JaK00oe Apyroe npucrnocobe-
HHE, AJ5 3aTOUKH YrOJbHHIX H rpaUTOBEIX 3JEKTPOIOB.

Hlranrennupkynpr 0—125 uenoit peneuus 0,05 mMm, 0—250 meHoi
nenqenus 0,1 mm no 'OCT 166.

YroJibHBIE JEKTPOAH AHaMeTpoM 6 mMm mapok  B-3, C-2, ocu.
7—4.

YToJbHBIA MOPOILOK, MOJyYaeMblii NPH 3aTOYKE YrOJBHBIX, rpagu-
TOBBHIX 3JIEKTPOAOB, HJH NOPOLIOK MapKH oc.4. 7—4.



I'padur no TY 48—12—52—88 nau TY 14—5—203—89.
dororpadpuueckue naactunkn  [1PC-01, TIPC-02, T1PC-03,

[1PC-05, [TOI1-01 paamepom 9X12, 9X24, 13X 18 cM no TY 6—43—
—147—88 uayu Apyrue KOHTpacTHHE POTONNACTHHKH.

Ocnabureab KBapueBbifi AECBATHCTYNEHUATHIH H TPEXCTyNneHYaTHii

Bara meaunuuckas rurpockonuueckasi no 'OCT 5556.

Kucaora asornas no 'OCT 4461.

AnmoMHuENA OKCHA O€3BOAHBIN, Y.1.4.

Banaaus oxkcun, x. u.

N'aduuga okcua, x. u.

Boabdpama OKCHA CHEKTPaJAbHO-UUCTHIN,

MoanbaeHa OKCHJ CeKTPaJbHO-YHCThHIH.

Bucmyra oxkena no TOCT 10216.

Bonopona nepokcusg nmo 'OCT 10929.

Jenesza okcun.

Kaamus okeng no FOCT 11120.

Kaabuus okcua nmo 'OCT 8677.

Kpemuns okcun no 'OCT 9428.

Kaaus fionun no FOCT 4232.

Kaaus xaopua no 'OCT 4234.

Maruusa okcua no 'OCT 4526.

Mapranua okcup nmo I'OCT 4470,

Menu oxkcup nopomkoo6pasubiii no F'OCT 16539

Mumbaka okcun, X. u.

Harpusa xaopun no FOCT 4233.

Hartpusa dropun mo TOCT 4463.

Huxkens oxcup no FOCT 4331 uan oc. u.

Huobus oxeua, oc. u.

OJo0Ba OkKcH/I, 4. I. a.

Kucaorta consuas no TOCT 3118 nepernauuas.

CnupT 3THJOBHI peKTHOHKOBaHHBIN TexHuyeckuii no [OCT 18300

CBHHII2 OKCHA.

CypbMBbI OKCHJ, Y. . 4.

Turana OKCHA, 4. A. a.

Xpoma okcuj Oe3BOAHLIH, Y. 1.4,

Iunka okeupg mo 'OCT 10262.

[LlnpkoHus okcun, 4. I. a.

Sdup atuaorui no FOCT 22300.

Bo3sMmoXHO mpHuMeHeHHE APYIHX COELHHEHHH ¢ KHCJAOPOIOM H pe-
AKTHBOB MapKH 4Y.J.a., O0C.4Y. HJH X.Y., TAPAHTHPYIOUIHX  KayvecTBQ
AHAJH30B.

[IposiButeasb:

Pactsop I:

metoa (napa-merunamuuogenosncyasdar) no FOCT 25664 — 2 r;

ruapoxuHoH (mapaauokcubenszon) no I'OCT 19627 — 10 r;

HaTpui cepuucTokucanid no 'OCT 195 — 52 r;
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Kaauit 6pomucteid mo 'OCT 4160 — 2 r;

BOAa AHCTHJAMHpPoBaHHas no I'OCT 6709 — pnpo 1000 cM3
Pactsop 11:
HaTpuilt yraekucanit Gespogubii no 'OCT 83 — 44 r;

sofa aucruaanpoBanHas no I'OCT 6709 — mo 1000 cm?.

OnuHakoBble 00beMul 1 u 11 pacTBepOB cauBalwT BMecTe  nepesn
TposIBJEHHEM, KOTOpPOoe npoBoaaT npu (20+=1) °C.

Dukcax:

HAaTPHH CEPHOBATHCTOKMCABIK (THOocynabdat  uatpuas ngo [OCT
27068 — 300 r;

ammonus xJjopunx no F'OCT 3773 — 60 r;

Hatpuii cepHHcToKHCAbH no 'OCT 195 — 45 r;

poga auctuaauposansas no 'OCT 6709 — no 1000 cmMm®.

Honyckaerca npuMeHeHHe APYroro KOHTPACTHOrO NpPOsABHTEJA.

4. METOJ, ONPEJEJIEHHS MACCOBOM JIOJIH AJIIOMUHUS
(1-10—3—6-10-2 %), )KEJIE3A (4-10-3—6-10-2 %), KAJbLHUS (2:10-3—6.10-2 %),
KPEMHHUS (3-10-3—6.10—2 9 ), MATHHS (2-10-3—6-10-2 %), MAPTAHIIA
(1-10-3—6-10-2 %), HATPHUS (4-10-3—6.10-2 %) H HHUKEJS (2-10-3—86-10-2 %)

4.1. CyuHoCcTbh MeTOJA

Metoz ocHOBaH Ha BO30OyXKJEHHH CHeKTpa npodbl U CTAHAAPTHOTO
o0pasna, H3MEepPEeHHH OTHOCHTEJbHOH MHTEHCHBHOCTH AaHAJHTHYECKHX
JHHHH OlIpeAeNiseMblX NPUMeCHBIX 3JeMeHTOB. s ocaabJiieHHs CIeK-
Tpa OCHOBBI B CTaHAapTHblE 00Pa3ubl U aHAJH3UPyeMble IPOOLL Npea-
BapHTEe/JbHO BBOJASAT YIOJbHBIM MOPOLIOK, a AJS YCHJAEHHHA aHaJHTHUE-
CKHNX JIHHHHA — OKCHJI MeJH.

42. CpepcrtBa H3MepeHHUH, BCcOHOMOTIraTeJbHBEE
YCTPOHCTBA, PEaKTHBBL H MAaTepHaJbl

Hyia aHanu3a NPUMEHSAIOT anmaparypy, MaTepHalbl U PeaKTHUBHI,
FIpYBEeACHHBIE B pash. 3.

43. lloaroTroBKa K aHaJau3y

4.3.1. [lodeoTosxa npob x anarusy

IIpobul MmosubOAeHa u ero coelMHEHHH Mepen aHAJIH30M NepPEBOASAT
B OKCHI MoaubaeHa AByMs cnocoOaMu.

4.3.1.1. IlepBrifi ciocob: nmpokasuBaHHe B My(deabHOH TEUH.

IIpo6b1 MonnbGaAeHa B BHAE CTPYAKKH, MEJKHX KYCOYKOB OT LITa0OH-
Ka, NPYTKa, JIEHTH HJHU NPOBOJOKU NpPEABaAPHUTEJNbHO NPOMBIBAIOT 3(PH-
DOM JJIS1 OUHCTKH OT CJI€JOB KHPa M CylIaT Ha BO3AyXe HUJU NPH TEM-
neparype He Boe O0°C. [lasi ymaneHHss MeXaHHUeCKHX IpHMecew,
BHOCHMBIX NpH H3MeJbyeHHH, nMpoObl 06pabaThiBAIOT B NePEerHaHHOH
connHol kucaoTe (l:1) npu HarpeBanuu B TeueHHe 5—10 muH. OT ak-
BaJara MOBEPXHOCTb NMPOBOJIOKM OUHMLIAIOT NPOTPaABJMNBAHHEM B KHISA-
meM PacTBOpPe MNepoKCHAa Boaopoaa ¢ MaccoBoi jaogeli 3 %. 3artem
ABaXK bl IPOMBIBAIOT LHCTHIAJUPOBAHHOH BOJOH.



OuuieHHYI0 CTPYKKY, KYCOYKH HPOBOJIOKH, Npoby MeTasaJnuecKo-
ro mopoumka M kapbuaa MoJsubJeHa NPOKAJHBAWT B MY(esbHOH NeYH
npu 500—550°C nmo moanoro mepesoaa npob B OKCHA  MoJaubaena.

IIpokanuBanue NPoOBOAAT B KBAPLUEBHIX HJU NJAATHHOBBIX YallKaX HJH
TUTJISIX.

ITpo6Bl MosMGaaTa aMMQHHS NOMEUIAl0T B XOJOAHVIO MY(eJbHYIO
nedb, YCTaHABJAHBAOT TepMmoperyiasarop Ha 400—450°C u BraK0Ya-
0T. [Ipokanusanue NMPOBOAAT OKOJAO 2 U A0 NOJIHOTO Pas/ioXKeHUsl MO~
aubnara aMMOHHUS M 00pa3oBaHHA OKcHAa MoaubaeHa (MoOs;).

4.3.1.2. Bropo# cnocol: pactBopenue npoOLl B KHC/IOTE HJAH IIEepo-
Kcuge Boaopona. [Ipo6ul monubaeHa or wirtabuKa, NpyTKa, JEHTH, Me-
TAAJHUYECKOro MOJAUOJAEHa B BHIE MEJKOH CTPYXKKH U MONHOAEHOBYIO
NPOBOJIOKY auamerpom Oogee 40 MKM nepes OKHCJAECHHEM TpeJABapH-
T€JbHO OUHMINAKT OT MOBEPXHOCTHHIX 3arpAsHEHHH, KaK yKa3aHOo B
n. 4.3.1.1.

Jlajiee npoObl PacTBOPSIIOT B CMECH COJISIHONH ¥ 230THOH KHCJIOT B
OTHOMEHUH 3:1 uau pacTBope NepPpoKCHAa BOAOPOAA C MaCCOBOH A0JeH
3 % Jo noJHOro pacTBOpeHHsi npH cjaaboM HarpeBanum (1—3 r Mo-
aubnena na 10—30 cM? cMecH XKMCIOT).

PactBopenye npoBOAST B NMJAAaTHHOBbIX uallkax. PacTBophnl BhinapH-
BalOT, OCaL0OK NPOKaJAMBaIOT 0KoJ0 20 MUH B MYy(QeJbHOH  NeuYH NPpH

Temnepatype 400—450°C o noayuenus okcuia moaubaeHa (MoOQOs;).

[Ipumeuvanue [asgs pacTBOpeHHA HCIOAB3YIOT 0CO00 HHCTHE COJSIHYIO R
Aa30THYIO KHCJOTH

CondAHyI0 KHCJAOTY, CBOOOAHYIO U3 HpPHMECeH, NOIydalT METOADM HAChILEHHS,
st 3T0ro B 3KCHKATOp (MAM APYrOH repMeTHUYHBIH cOCYZA) 3a/JHBai0T KOHLEHTPHPO-
BaHHYIO COJAHYIO KHCJAOTY, 3aTeéM Ha NOACTaBKY NOMEHIAIOT CTakaH Hu3 NOJUITHICHA,
¢ToponaacTa, HalnOAHEHHBIH OHAMCTHANUPOBAHHOH BoaoH. CooTHoWeHUe 06beMOB BO-
Al 1 KHUCAOTH A0JKHO ObiTh 1 6 2IKCHKaTOp NJAOTHO 3aKPBIBAOT NPUIMAKPOBAHHOR

Kpuiuko Hepes 4-—-5 AHedl NOAy4YeHHHH pPACTBOP COJMSIHOH KHUCHOTH CHBAIOT M3 NO-
JUITHJIEHOBOI'0 CTAKaHA B NHOJHITHJIEHOBVIO KoJbY.

A30THYIO KHCJAOTY 0c0o00 HHCTYIO moJiyyaioT B npubope agas neperonkn tuna IIK
B COOTBETCTBHH C HHCTPYKUHe#d K npubopy.

4.3.2. [Ipucorosasenue cTandaprHolx ob6pasyos

IlpuroroBjieHne cTaHAADPTHBIX o0pa3uoB NpPUBENEHO B IPHUJIOKE-
HUu 1.

43. IlpuroroBaeHHUe YroJbHBIX 3JEKTPOJLOB i
YIrOJMbBHOH CMECH

DJEKTPOAbl BHITAYHBAIOT, KaK YKa3aHo Ha uepT. | (a, 8) u Tabia. |
(tun I, V), u 06XUrawT B Ayre NOCTOSIHHOrO TOKa  IPH CHJE TOKA
10—15 A B teuenue 15—20 c.

YToJbHYIO CMECh, COCTOAUIYIO U3 YIOJBHOIO MOPOILIKA U OKCHIA Me-
AX Cc MaccoBo# poneft 3 % roroBAT nmepeMelmiHBaHHEM B CTYNKE: BHaA-
qyajie nepeMewinBanue Aenaercs BCyxyio B TedyeHue 20—30 MuH, 3ateM
A00AaBJASAIOT CHUPT H nepemeityBaior euie 75 muH. Cnupt nobaBasior
HECKOJIbKO pa3 10 Mepe HCHapeHusda, COXPaHsisg CMeChb B BHAE TyCTOM
CMETaHbl. 3aTeM CMeCh NOACYLMIMBAIOT NpPH TeMNepaType  He BHILIE
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70°C. ITocae storo cmech nepemeuinBaioT 30—40 MHH ¥ OKOHYATEJb-
Ho cywat npu (105+=5) °C B cywnapHoM wkKady uad noJ naHdpagpac-
Ho Jsamnod. Ha npurorossiende 10 r cmecu tpebyercss 30—40 cwm?
CniypTa.

44, IlpoBepeHUue aHanusa

[ToaroroBJsenubie K aganusy mo n. 4.3.1 npo6s 1 CO cMmelmuBaOT B
‘eyegue 5—0 MHH B MEXaHMUYeCKOH CTyNKe HJH B TeueHue 10 MuH
JpYUYHYIO ¢ yroJabHOH cMecbio (mn. 4.3.3) B coorHowenuu 1:1 (100 mr
MoO3s u 100 r yroJbHOH CMECH; CTYNKYy C NECTUKOM NPOTHUpAIOT Ba-
TO#, CMOUEHHOH CHHPTOM IIOCJAE KakJoro nepemewmuBanusg (I ¢M?® Ha
aauy npo0Oy). HaBecku npo6ui CO u yrosnbHO# cMecH GepyT Ha TOPCH-
OHHBLIX WJIH aHaJdHTHYeCKHX BecaXx. [losyueHHBle CMeCH TNOMellanT B
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KpaTephl JEKTPOAOB H VIJIOTHAIOT AO KpPaeB ¢ HOMOIIbIO CKaJibhens
H{AH UCNOJB3YIOT APYrHe CnoCOOH YIVIOTHEHHS CMEcCH.

HMcnapense npoOH H BO30yXKAEHHE cHEKTPa HPOBOAAT B Ayre noc-
TOAHHOTO TOKAa. JDJEKTPOX ¢ mpobOoh ciAyXHT aHoAoM Ayrd. OOXKHr
IIPOBOAAT B TeueHne 5 ¢ ppH cuiae 1oKka b A, Cuexkrpu dororpadupy-
10T Ha choekTporpade epenHeli ARCNEPCHH TPH CHJAE TOKa 5 A ¢ 9KCno-
sunued 15—20 c. OcpellleHHe WeNH cnekTporpada — TPeXJHH30BOE
C RpyrJioR aumadpparmMol Ha DPOMEXYTOUYHOM KOHASHCODEe HJAH OLHO-
JHH30BOE ¢ KOHAeHCOpoM [=T7D MM.

Hyrosoin mpomexytok — 2 MM. lllupuna wmenn  cnexrporpada
0,1—0,012 mm. .
p dororpadupyior mo 3 cnekrpa (3 anekrpona) kaxzporo CO u npo-

HI.

B kaccery nomemalor ¢oronaactuHky tHna I1®PC-01. Honyckaer-
Cs HCHOJB30BaTh APyrHe (POTOMJNACTHHKH, HA KOTODPHIX MOXKHO HOJY-
YaTh aHAJHTHYECKHE JHHHH B 00JaCTH HOPMAJIbHHIX NOYEPHEHHH.

45. O6paboTka pe3yJaAbLTATOR

Ha nosyuenHHXx cnekrporpaMMax (POTOMETPUPYIOT  IIOYEPHEHHS
AHAJHTHYECKHX JIHHHH, nNpUBeJeHHbBx B TabJ. 2. Ilpu BHIOpaHHBLIX yC-
JOBHAX (poTorpadpupOBaHUS CIEKTPOB NMOUYEPHEHUS JUHUH JOJIXKHH Ha-
XOAHTLCA B 00JIACTH HOPMAJILHBIX IMOYEPHEHHH.

Tabaunpna 2

JlAREL BOAH, HM
OnpegenneMole Jinanasonsl onpezge-
5716MaH THl JIfeMblX MAacCOBBIX
JIRHHH TNpUMEecHn JEHUH CpaBHeHHS Aoned, %
ANMOMUHHE 308,215 Mens 309,399 1.10-3—1.10-2
| 257,510 Mear 276,887 5-10—3—6-10—2
XKeneso 259,837 Mens 276,887 2:10—3—6-10-2
302,064 Menas 303,610
I — - - — — e | o ———————————— it —y
Kaapuni | 317,933 | Mouubaen 317,681* |  2.10-3—6-10—2
Kpemuni | 251,432 Menp 276,887 | 3-10-3—6-10—2
Marani | 277669 | Mens 276,887 | 2.10-3—6-10-2
Mapraser 294921 | Menns 288,203 1.10—~3—6-10~2
293,306 Meas 288,293 F
HaTtpuii 330,237 . Mexp 309,399 ~ 4.10—3—6-10-2
Huxean 305,082 | Meap 309,399 ‘ 2-10—3—3-10~2

* H3Mmepsercss nodepHenHe JHHHHM MmoaubaeHa 317,681 HM aaa ydera Hajdoxke-
HUs JHHuUH MoJaubaeHa 317,932 HM Kak ¢PoHa HA JAHHHIO KaJuabpuusa 317,933 HM.
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Haxonar pa3sHOCTh MOYEPHEHHH aHAJHTHYECKHX JIMHHH  H JIMHUR

cpaBHeHHsl (AS) H ycpeaHAIOT 11].113 CO. llo Tabxa. 27, npuBeieHHON B
NPHJOKEHHH 2, onpenensior Ig —Ij- AJ51 KaJbIUSl.

Ecan nouepHesus HaXOAATCA B 00s14CTH HeNOAepxkeK  (nepenep-
JK€K), TO mepexo] K HHTEHCHBHOCTAM OCYUIeCTBJAIOT C NOMOIUBLIO Xa-

PAKTEPUCTHUECKOH KPHUBOH (POTONJACTHHKH.
I'papgyupoBouHHi rpaduk crposatT B koopauHaTax AS—IgC.
Iy onpeneneHnss KajbllHs TPAAYHPOBOUHHY rpaHk CTPOAT B KO-

OpAHHAaTAaX
Iy

Iy

lg —lgC.

I
I
3UPYEMbIX 3J€MEHTOB C NOMOIIbI0O TPaAyHPOBOYHOro rpaduka Haxo-
IAT COOTBETCTBYWOIIHe MaccoBbie AoJqH (C;). 3a OKOHUATEJbHBHIH De-

3yJbTAT aHaJ/u3a NPHHUMAKT CPEAHIOK ApU(PMETHUYECKYIO BEJHIMHY
TpeX napaJijeJlbHbBIX ONpeaesieHHH, €CJHM BEINOJHAECTCS YCJOBHE, MPH-

Begenvoe B 'OCT 29103.
JJHHbl BOJIH aHAJUTHYECKHX ITap JHHUH H JAHANa3oHB MacCOBBIX

JAoJiell npuBeAeHbl B TabJ. 2.
3HAYEHHUS] OTHOCUTEJBbHBLIX CPEAHHX KBaJApPaTHUYECKHX OTKJOHEHHH

AJS AUANa30HOB MAacCCOBBLIX JAOJEH ONpedeliseMblX 3JIeMEHTOB IpHBe/e-
HEl B TaO0J. 3.

[To xKaxno¥ U3 Tpex MOJYUYEHHBIX BeJHUHH AS, Ig IJIA aHaJy-

Tabaunua 3

3 HAYerHU A Sr RJI9 AU arasoHOB MACCOBLIX JOJ eif

Onpeaeassiemnl ¢

PeMEHTH 1100 —410° | 41072 16007 16-107° —6.107°
AmoMuUHUHA 0,24 | 0,22 0,20
Keneso | 0,19 0,18 0,15
K asbuui | 0,24 0,20 0,18
Kpemuui | 0,21 0,18 0,17
Maruuit I 0,22 0,17 0,15
Mapranen | 0,21 0,19 0,18
Hartpui | — 0,22 0,19
Huxkeap 0,15 0,13 0,12
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5. METOJ, OTIPERENEHHA MACCOBOH HAOJIH ANIOMUHHUSA
BHCMYTA (1-10-*—3-10-% %), JKEJIE3A (5-10—*-1-10-2%), (5:10—4—1-16-2 %),
KAJAMHS (16.10-5—5.10—2 %), KPEMHHS (5-10-—1.10-2 %), MATHHH
(5:10—<*—1-10—2 %), MAPTAHHA (5-10-4—1.10-2 %), MEOH (6-10——1.10-2 %),
MbILIBAKA (25.10—4—2.10-2 % ), HUKEJAA (5-10-4—1.10-2 %), OJIOBA
(8:10-5—3.10-3 %), CBHHLIA (8-10-5—3.10-° %), LLHHKA (1-10-°—2.10-2 %),
CYPbMBbI (16-10-5—1-10-2 %), KAJIbULHSA (5.10—4—2-10-29%) KOBAJIbTA

(1-10-7—5-10-2 %), XPOMA (5-10-4—1.10-2 %), ILHHKA (1.10-3—2.10-2 %)

0.1. MeTton 6e3 KapOuUAH3ALHH

Meton ocHOBaH Ha BO36YXKJIEHHH CIEKTpa NPOOH H CTAHAAPTHOTO
oOpasna, H3MEpPeHHH OTHOCHTEJNbHOfi HHTEHCHBHOCTH aHAJHTHYECKHX
JHHHHN ONpeAeNsseMblX NPHMECHBIX 3JeMeHTOB, asi ociiab/eHHsa CIeK-
TPa OCHOBH B CTaHAapTHHE 006pasllbl H aHAJU3UDyeMble NPOOHl Mpen-
BAPHTEJNbHO BBOAAT YrOJIbHBIH NMOPOWIOK, a AJSA YCHJIEHHS  aHaJHTHU-
Y€CKHX JIMHHH — HOJAHMJ KaJIHd MJH (PTOPHA HATPHHA, WIH JP. HOCHTEJb.

5.1.1. CpedcTsa usmepenuii, scnomozaresbrole YCTPoOLCT8A, MATE-
puaassl U peaxKTuso!

s ananusa npuMeHsieTcs anmnaparypa, MaTepHadbl U PEaKTHBHI,
NpUBEAeHHbIE B pa3y. 3.

5.1.2. [Io020T08KA K AHAAU3Y

5.1.2.1. ITodeoroska npob
[Ipo6r roroBsaT, Kak yka3auo B n. 4.3.1.

5.1.22. ITodeoroska arexkTpodos U YyeoardbrHoOl
cmecu

YroJbHble 3JEKTPOAB BHITAYUBAIOT, KaK yKa3aHo Ha uepT. 1 (a, 8)
u B Taba. 1 (tun II), u o6XKuraioT B Ayre nocTOAHHOIO TOKa NPH CHJIE
toka 10—15 A B teuenne 15—20 c.

¥TOJABHYIO CMEChb, COCTOSIIUYIO H3 YroJIbHOrO MOpoliKa M (PTOPHIA
HaTpHsa ¢ MaccoBoi aoqed 1 9% wuaum HoauAa Kajaus ¢ MaccoOBOH JoJeH
5 %, mepemelinBaloT B cTynke B TeueHHe 20—30 MHH, 3aTeM mepeMme-
IIHBAIOT CO CIMHPTOM B TE€UYE€HHe 70 MHUH, CylWIAT IPHU TEMIeparype He
Boliie 70°C B cywnabHoM wkKady HAH NOA HHPPAKPACHOH JaMIOH,
nepememuBaloT 30—40 MHH U OKOHYAaTEJBHO CylIaT IIPH TeMIlepaType
(105x5) °C B Teuenne 30—60 mun. Ha npurotoBnente 10 r yroJbHOH
cMmecHu tpebyerca 30—40 cm?® cniupra.

0.1.3. IlpuroroBisenue crtaufapTHLIX 06pa3LOB NPHBEAEHO B MPHJIO-
XKeHuu 1.

5.1.4. IIposederue anarusa

[loaroroBsnennsle K aHanudy npobel 1 CO CMEIIHBAIOT B TEYEHHUE
8—10 MuH B MeXaHHUYeCKOH CTyIKe HJH B TeueHHe 10 MHH BPYUHYIO
C yroibHOH cMechio B cooTHowenuu 2:1 (280 mr MoO u 140 Mr yroab-
HOH cMecH. llocse Kaxpaoro mnepememiHBaHHsS CTYNKH M IEeCTHK NPO-
THPAIOT BaTOM, CMOYeHHOH cnuptoM (1—2 cM® Ha Kaxayio npoby).
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[TonyyeHHble cMeCH NMOMEWIAOT B KpaTephl JMEKTPOAOB U YIVIOTHSA-
I0T TpaMGOBKOH Ha | MM HHXe Kpas 3JeKTpoAa. CMech pa3GaBHTEA
(M0QO3) ¢ yroabHOH CMecbl0 NMOMEN[AlOT B 4—06 yroJbHHIX 3JEKTPOAa.

dorTorpadupoBaHue CHEKTPOB NMPOBOAAT HA cIeKTporpade cpeiHeH
HJIH 6GOJBINOH NHUCIEPCHH B Ayre moctosHHoro Toka. lllupuna  1uenn
cnektporpada 0,010—0,015 mm. Ocpellienre HiejsH TPEXJAHH30BOE C
KPYIJIOH IPOMEXYTOYHOH AHadparMon HJIH OJHOJHH30BOE C KOHIEH-
copoMm =75 MM.

PaccTrossHHe MeXIy 3JEKTPOoAaMH 3 MM. IDBEKTPOA ¢ mnpoboi cay-
KUT anojoM Ayru. IIpu cuje Toka 5—7 A pAenaroT NpeABapUTe/bHBIN
o6xur B TeueHue 7—12 c.

Ha 7—12 ¢ orkpuBawoT 1eab cnekrporpada, 0JHOBDEMEHHO CKay-
KOM VBEJHYHBAIOT CHJIY TOKa 140 12—15 A H npOBOAAT 3KCIO3HIHIO

B TeueHue 30—40 c.

B xaccery oaHoBpemeHHO nomeuiatoT GOTOMMACTHHKH PasHOU HyB-
CTBHTEJBHOCTH [JI1 NMOJYUEHHS aHAJHTHUECKHX JHHHH B 00J1acTH HOP-
MAJNBHEIX TIQUEPHEHUN:

Aas anud Boan 210—264 ym — tun IHPC-03;

aJs AJavd BoaH 264—300 um — tun I1OC-01.

Jlonyckaercs HCnoJb30BaHHe APYTrHX (OTONJAACTHHOK, Ha KOTOPBIX
MOXKHO MOJIYYHTh aHaJHTHYECKHE JIHHUH B 00J1aCTH HOPMAJIbHBIX IIO-
YepHEHHH.

5.1.6. Obpaborka pesysbraros

Ha nosayuennnix cnekrporpamMax (QOTOMETPHUDPYIOT  TIOUEPHEHHH
AHAJUTHYECKHX JIUHUH ¥ (GoHa. [lpu BrHIOpaHHBIX yCJAOBHAX (oTOrpa-
(PHPOBaHUS CHEKTPOB NOUEPHEHHH JUHUH U (POoHA JOJXKHB HaXOAUThCH
B 00J1aCTH HOPMAJILHBEIX NMOYEPHEHHH.

Haxomsr pasHocTh MeXAy NOYEPHEHHSIMH aHAJHTHYECKHX JHUHHH H
dona u ycpeansaor toabko Ana CO. Ilo taba. 26, npuBegeHHO# B NMpPH-
JIOKEHUH 2, onpenesior 1g ;:; _

Ecnn nouepHeHuss HaxoAsATcs B o0JacTH HeloAepXkKek (mepeaep-
XKEK), TO Nepexo] K HHTEHCHBHOCTSM OCYUIECTBJIAETCS MO XapaKTepH-
CTHYECKOH KPUBOH POTONIACTHHKH,.

[,

['panyupoBOuYHBIi rpad@HK CTPOAT B KOOpAMHaTax Ig T —lgC.
Fpanynpoaoqm}lﬁ rpauxK AJs onpeneseHuss KajMHS CTPOSIT B KO-
opAuHarax g 1; —1g C uan S—IgC.
o I
ITo kaxnoit u3 Tpex mnoaydennbix Beauuun (lg 1; ;) AJS9 aHa-

JH3HPYEMBIX DJACMEHTOB ¢ NOMOHIbIO TPaJyHPOBOYHOTO rpaduKa Ha-
XOAAT COOTBETCTBYIOLUHE MacCoBHE JoJH 3jaemMeHToB (C:). 3a oKOHuUa-
TEJNbHBI Pe3yJbTaT aHaJf3a NPUHUMAIOT CPEeAHION apH(MMETHUECKYIO
BEJHYHHY TpeX NnapaJjijieJbHbIX ONpele/€eHHH, eCAH BHIIIOJHACTCA YCJO-
Bue, npusenesdoe B 'OCT 29103.
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JJAUHBI aHAJHTHYECKHX BOJH, MeCTO H3MepeHHs ¢oHa, AHanasoH
MACCOBBIX [oJeH npuHBeleHbH B Tal0Jja. 4, 3HAUE€HHSA OTHOCHTEJbHHX
CPeIHHX KBaJAPaTHYECKHX OTKJOHeHH# (S,) AN AHANA30HOB MaCCo-
BHIX JOJieH OoINpejeaseMBX 3JeMEHTOB npuBeAeHbl B TalbJ. d.

5.2. Metoan ¢ kKapbuaguHsamHuel

Metoa npeaycMaTpuBaeT NpPOBeAeHHEe NpeABapUTENbHON KapOHAH-
3allu1 MOJHOJAEHOBOTQ aHrHApUAa B Ayre MepeMeHHOro TOKa U NMpPHMeE-
HEeHHe CHelHaJbHBIX PIOMOYHEIX 3JIEKTPOAOB, MO3BOJISIONIHX CHH3HTh
HaHMeHblllee 3HauCHHE OonpeAeaseMblX KOHIEHTpaluid KaJAMHS, MBIIb-
fAKa, MeJH, 0J0Ba, CBHHIIA,

5.2.1. CpedcTsa usmeperuii, scnomozaTesbHbie YCTPOUCcT8A, peak-
TUBLL UL MATEePUANbL

L5 aHaJM3a NPHMEHAIOT amnapaTrypy, MarepHaJbl H pPEaKTHBHI,
yKa3aHHbBIE B pasf. 3.

5.2.2. [lodzoTo8Ka K anasu3y
50.22.1, IIodeoroska npob

IIpo6ul roroBaT, KaK ykasano B 1. 4.3.1.

5.2.2.2. [To0eoro8Ka 32eKTP0O00OB8 U Y2OAbHOI CMe-
Cu

YroJbpHbIe 3JIEKTPOALl BHITAUHBAIOT, KaK yKa3aHo Ha uepT. 1( 6, 8)
u taba. 1 (tun Il u V), u o6xuraor B Ayre noCTOAHHOTO TOKa MNPH
cusie Toka 10—15 A B Teuenne 15—20 c.

YTOJBHYIO CMEeCh TOTOBAT, KaK yKasaHo B 1. 5.1.2.2.

5.2.3. [Ipucorosrenue crandaprrolx 06pasyos

IHpurotoBsenue craHAapTHHX 00pas3I0B MPHBEIEHO B MPHUJIONKE-
HUH .

5.2.4. I[Iposedenue anarusa

Ilpo6Gul u cranzaprTHbeie 06pasubl CMEMIKUBAOT B TeueHHe 8—10 MHUH
B MEXQHUYECKOH CTylnKe HJH B TeyeHHe 10 MHUH BpPYYHYI0O C YrOJbBHOH
CMeChIO, coiepxKaleit HOAHA KaJHA ¢ MaccoBou pone#t 5 % B cooTHO-
weHun 3:1 (300 mr MoO3 u 100 r yrosbHOH cMecH).

CTYynKM U HNECTHKH NPOTHPAIOT BaTOH, CMOYeHHOH cmHpToM (1—2
cM® Ha OAHY npoly), mocJse Kaxaoro mnepememuBanusa. [lonydeHHbIe
CMECH MOMEL[AIOT B KpaTePbl 3JEKTPOAOB H VINIOTHAIOT TPaMOOBKOH
Ha 1| MM HHXe Kpas 3JeKTPOJa.

a5 noxaBiieHHs cnekTpa MogaubAeHa nmpoOBl H CTaHZAPTHHE OO-
pasusl InoABeprarnT Kapbuauisauun. KapOuamsanuio NPOBOHAT CJAeAy-
IOIHM 0o0pas3oM: 3JeKTPOoAB ¢ npolod noMellaloT B HHUXKHUK [AepiKka-
TeJb LITaTHBA; B BepXHeM JepxKarese 3a*KHMalT rpadHUTOBBHIA BCIO-
MOTaTeJbHbA 3JeKTpoy (ueprt. 1 2).



Ta6aupa 4

JAHANAsSOR oIpepeaseMblXx MACCOBH X
JIJHHB! BOJH nonet, %
OnpepensiaMble | aHAJH THHEC-
2J16M CHThL KHX JIMHEMH, MecTO H3MeDeHHS noYepHeHHs (OoHA
HM Metoa 6es xapOH- Merog ¢ KapOHK-
AH3auuy 3alneld
AnOMAHKK 237,362 N3amepsercss HauMeHbluee nouepHeHHe ¢(oHa psigom| 5.10—4—1.10-2 5:10~4—1.10—2
257,510 C aHAJUTHYECKOH JIHHHEeH CO CTOPOHH KOPOTKHX BOJIH
Bucmyr 306,771 M3mepsiercs HaHMeHbIuee rodepHenne ¢oud paaom| 1.10—4-—-3-10-3 8-10—°—3-19—-3
C aHaJMTHYECKOH JIMHHEH CO CTOPOHbI KOPOTKHX BOJH
259,837 lamepsiercs HauMeHblree mnouyepHeHHe ¢ona pspom| 5.10—4—1.10-* 5-10—4—1-10—7
239,924 C AHANHTHYECKOH JHHHEeH CO CTOPOHBI AJIMHHEIX BOJIH
. —— —— —— - ey ————————— i ————— e
228,802 Usmepsiercst HauMeHbllee nouyepHenue Ppona psgoMm ¢t 16.10—5—5.10-2 {-10—+*—5-10-¢

AHAJMUTHYECKOH JAHHHEH CO CTOPOHHW JAJHHHHIX  BOJH
UMM H3MepsieTcsi abCOJIOTHOe NOYEPHEeHHE JIHHHU

Kaabluuii 239 856

Hamepsiercss nauMenbliee nouepHenue ¢oHa pasom c¢| 2:103—-2.10—2 5-10—4—2-10-2
317,933 AHAJHTHYECKOH JIHHHEH CO CTOPOHH KOPOTKHX BOJH

Ko6GaabT 304,401 M3mepsaercs HauMmeHblitee novyepheHne ¢oHa pagom| 1.10-3—5.10—2 1.10—3—4.10-2
¢ AHAJWTHUYECKOUM JAMHHEH CO CTOPOHB KOPOTKHUX BOJH
B S —

KpeMunit 243,516 VismepsieTcs HauMeHbinee mnouyepHeHHe ¢doHa paroM| 3.10—3—1.10-2 5-10—4—1-10-2
C AHAJHTHYEeCKOH JIMHHEH CO CTOPOHBI AJHHHBIX BOJIH

Marnu# 277,669 Mamepsiercss HauMeHbllee nouyepHeHne ¢oHa paaoM | 5.10—4—1.10-2 510—4—1-10-
C AHAJIUTHYECKOH JHHHEH CO CTOPOHBLI AJHHHBIX BOJIH

MapraHner 293,306 HM3mepsieTcss HauMeHblllee nouyepHeHHe ¢ona paiom | 5.40-4—1.10-2 510—4—].10-%

C aHAJUTHYECCKOH JHHHEH CQ CTOPOHH IJHHHHX BOJH

1S,

4

Io—91¢¥1 100d



I1podosrcenue raba. 4

[AHanason onpepenseMulx MACCOBRRMX

NInMuel BOJSH noaelt, %
OnpenensieMole | AHaMHTHYEC -
JTeM eHTH KHX JHHHY, MecT0 B3MepeHus 1oyepHeHus JoOoHa
HM Merox 6e3 Kapbu- MeTox ¢ Kaplm-
AH32 LHH Jasanucn
Meap 282,437 MaMepsieTcsi HaHMeHbllee IodepHeHue ¢(oHa psjgom| 25:10—4—1.10-2 6-10-%—1.10-*

C aHaJIMTHYECKOHN JIHHHEH CO CTOPOHHW KOPOTKHX BOJIH

Mumbsak 234,984 UaMmepserca mnouepHenwe JAMHHM MoauGaena 235,128 26-10—4—2.10-¢ 1.10—-3-2.10—2
HM JJisi y4e€Ta HaJOXEHHS JWHMH MoJaubaesa 234,978
HM Kak (oHa Ha JUHHIO MEHIbIKa 234,984 HM

Huxens 305,082 HaMmepsercsi HauMenbillee TnovuepHenue ¢ona pagom| 5-10—4—1.10-2 3-10—4—1.10—2
C AHAJNUTHYECKOH JIHHHEH CO CTOPOHBl AJUHHBIX BOJIH

OaoBo 283,999 H3mepsieTcd HauMmeublliee mnoyepHenne ¢oua pagom| 16-10-°—-3.107° &10-°5—-3.10-3
C aHAJHTHYECKOH JIHHHEH CO CTOPOHH [JIMHHBIX BOJIH

CBHHell 283,307 HaMepseTcsi HauMeHbllee mnoyepHenue ¢ona psagom | 16-10-°—3.10-2 8.10—°>—3-10-3

C AHANHTHYECKOH JHHHEH CO CTOPOHBl IJHHHLIX BOJH

L I —. R R R R ———mm—————— = byl ey e B —

CypbMa 259,806 Hamepsiercss HaHMeHbllee mnoyepHeHue ¢ona psaom| 3-10—4—1.10-4 16-10—°5-—1.10-2
C 4HAJUTHYECKOH JIHHHEH CO CTOPOHBL KOPOTKHX BOJIH

s s Sy i e e e e gy - — — B A = s e e oy S el S iy,

XpoM 284,325 Vsmepsiercs HauMeHbllee nouyepHeHHe ¢ona pspgom| 5. 104—1.10-2 5:10—4—1.10-2
C aHAJUTHYECKOH JIHHHEH CO CTOPOHH KOPOTKHX BOJIH

W

L uuk 307,206 HamMepsiercst HauMeHblllee mouepHeHHe ¢oHa psgom| 2.10-3-—2.10-2 1.10-3—2.10-2
330,258 C aHa/UTHYCCKOH JHHHeH CcO CTOPOHH KOPOTKHX BOJIH

130J

£1 D 18—9icYl



C. 14 TOCT 14316—91
Tabauua §
3HaueHys S, WIS HANa30HOB MacCOBLIX poJel
8.10—5—-3.10—%| 3.10—4-1.10—%] 1.10—3—5.10—3 5.-10—3~—4.10—2
Ongggﬁgge;ue g é‘ﬁ: E E';‘,g E & e E' s
0 o 8 - x ¢ o« ¥ U o o ¥ O
O E o E‘ O E 3 g O E 3 § O % 2 §
s | 52| 55| 53 | g2 s o8 22
te | 5B | 58 | 5% | 5B s & 3 5 &
=% | =28 | =28 | =& = & =3 = 2 -
AMOMHHHHA — — 10,24 10,24 0,23 0,23 0,19 0,21
0,25 10,25 0,23 0,23 0,19 0,20
Xeneso — 1 — 190,230,233} 0,21 0,20 0,20 0,20
0,23 |1 0,23 | 0,21 0,20 0,20 0,20
Kpemuui —— — | — ¢,24 0,25 0,24 0,19 0,20
Kanbuusi — — - 0,33 0,30 0,29 0,26 0,24
0,33 0,31 0,29 0,26 0,24
Marnnit — — 10,21 { 0,21 0,20 0,20 0,19 0,19
Maprasen — — 10,21 { 0,21 0,20 0,20 0,18 0,18
B E70:0%¢ — —_ | — 0,28 0,25 0.24 0,21 0,20
0. 25 0.25 0,24 0,21 0,20
Hukenb — — 10,1910,19§ 0,18 0,18 0,15 0,15
Mumbax — — | — — 0,25 0,25 0,22 0,21
Meap — — 10,27 | 0,27 0,25 0,25 0,21 0,20
BucmyTt 0,3 10,34 }10,23 (0,29 0,25 0,26 — —
OJ0BoO 0,24 (0,25 ] 0,22 | 0,22 0,21 0,21 — —
CBHuHell 0,24 [ 0,25 10,23 | 0,24 0,20 0,20 — —
CypbMa 0,24 10,24 10,21 | 0,21 0,19 0,20 0,18 0,18
Kaamuh 0,310,334 10,34 | 0,33 0,32 0,32 — —_—
Ko6aabT — —_ | — — 0,3 0,3 0,25 0,25
KpoM — — 10,25 10,25 0,23 0,22 0,20 0,20

Mexay anekTpogaMu ycraHaBauBaloT npoMexyTok 0,8 mm (uepr.

2) ¥ BKJIOYAIOT AYrYy NEepEeMEeHHOro TOKa cHMof 4 A, Bpemsa KapOuu-
sanuu 30—40 c.



Hepr. 2

DororpadHpPOB3HUE CIEKTPOB IIPOBOASAT, KaK ykasaHo B n 5.1.4,
0e3 NpeABapHUTEJLHOTO O0XKHra npu cuje Toka 14—15 A, skcnosuiuus
20—30 c.

5.2.5. Ubpaborka pe3ysbTaros

O6paboTKy pe3yabTaTOB NPOBOAAT B COOTBETCTBHH ¢ I. 5.1.5.

6. METO, ONPEAEJNIEHHUS MACCOBOH N0JH BOJDbPPAMA (1:10—1—2 %)

6.1. CymsocTpr MeTOAQ

Meron ocHOBaH Ha NPAMOM CHEKTPAJbHOM onpeneleHHH BoJbdpa-
Ma B MosiHOZeHe. QoTonpapHPOBAHHE CNEKTPA HA CHeKTporpade 6oiib-
HIOH HHCMEPCHH MO3BOJISET HCIOJNb30BATh HHTEHCHBHBIE JIHHHM BOJb~
dpamMa, cBOOOAHLIE OT HAJOXKEHHSA JUHHH MOJUOAEHA

6.2. CpeancrBa H3MepeHHH, BCHOMOraTtejJjbHHE YycC-
TPOUCTBA, PEAKTHUBH H MaTepHaJH

Jna ananusa NpUMEHAIOT annaparypy, MarepHansl U PeaKkTHBH

npuBeAeHHbIE B pash. 3.

6.3. [ToaroToBKAa XK aHaAJHU3YV

6.3.1. Ilodzoroska npob

[1pobwu pasi aHasH3a roTOBAT, KaK YKas3aHo B 11. 4.3.1.

6.3.2. IToGzoTo8KA 346KTPO00OS

YroabHHE 3JEKTPOAH JJis aHaAH3a IOTOBAT, KAK yKa3aHO Ha YeprT.
1(a), B Taba. 1 (tunm 1V, V).

6.3.3. [Ipuzoroaserue crandaprrolx 06pa3yos

[IpuroroBaenne CO npusegeHo B NPUNOXKEHHH 1.

64 IlpoBeleHHe aHaaH3a

IIpo6bl B cranpapTHhie o0pasubl B BHAE OKCHJAa MOJHOAEHa MO-
MELLaIOT B KpaTep YroJibHOrO 3JeKTPOAA YIJIOTHEHHHIM cjJoeM Ha 1 MM
HHXKE Kpas 3JIEKTPOAa, rOTOBAT MO TPU 3IJEKTPOJA KaXKAOH NpoOH H
cTaHXapTHoOro o6pasua.

DNeKTPoAd ¢ npobod cAyKHUT aHOAOM AYrH INOCTOAHHOrO TOKa, CHJa
ToKa 10—15 A. CbeMKH CcnekTporpaMMbl NPOBOASAT Ha cnekrporpade
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GOJILIIOH JAUCIEDCHH C TPEXJIMH30BOH OCBETHTEJNBHOH CHCTEMOQH, ¢ Mpf-
MOYTOJIbHOK AHadparMoii D MM Ha NMPOMEXYTOYHOM KoujeHcope. LH-

puHa wenu cnekrporpada 0,013—0,015 mMm. PaccrossHue mexay 3aJe-
KTpoaamMu 3 MM. Idkcnosunus 60 ¢ 6e3 obxkura.

®doTtonsactuakn tuna l1PC-01 unaum nawboro apyroro tuna, obec-

neyuBaroUlyie MOYEPHEHUS JUHHE B O00JIaCTH HOPMAaJbHBEIX MOYEPHEHHH.
J6aacth ciektpa 350—450 um.

6.5. O6paboTxa pe3syJabTaToOB

DoTOMETPHPYIOT MNMOYEPHEHUS AaHAJHUTHUYECKHX JIHHHH, HAXOASAT HX
pa3HocTb (AS). O6paboTKy pe3yabTaTOB aHaJ/H3a IIPOBOJSIT, KaK YKa-
3aHO B 1. 4.5.

['papyHpoBoYHbIH IrpaduK cTpoAT B KoopAuHaTtax AS—Ig C.

[lJvHa BOJHBI JUHHH BoAb(Pppama 400,875 umMm.

JJAvHa BOJHL JUHUK cpaBHenus moaubaena 401,031 um.

OTHOCHTEJIbHOE CDelHee KBajpaTHueckoe oTKJoHeHHe (Sr) 0,13.

7. METO ONPENEJEHUA MACCOBOHM N0OJIH UUPKOHUA (5103 —
—5-10~! %), THTAHA (5-10—3—5.10-1 %), TA®HHUA (5-10-3—5-10-1% ),
TAHTAJIA (1-10-3—5-10-19%), HHOBHA (1-10-2 -5.10—! %)

7.1. Cyumisocth MeTOZAa

MeTtoa OCHOBaH Ha BO30yKAeHHHM cHeKTpa npoObl U CTaHAAPTHOTO
o0pa3sila, H3MePEeHHH OTHOCHTEJbHOH HHTEHCHBHOCTH AaHAJHUTHYECKHX
JIHHHH ompeneisieMbiX IPHMECHBIX 3JeMeHTOB. [las ocaabaeHus crnek-
TPa OCHOBHl B CTaHAapTHHle 00pas3lpl U aHaJu3Upyemble NpoOLl Npen-
BapPUTECJBbHO BBOAAT YrOJIbHLIKM IOPOLIOK, a AJd YCHJEHHUsT aHaJHUTH-
YeCKHUX JMHHU — (PTOPHUA HATPHS.

72. CpexncTtBa H3MepeHHH, BCNOMOTaTeJAbHBE YLCT-
poHcTBA, PEeaKTHBHL H MaTe€pHAaJE

IJia aHa/H3a NPHUMEHSAIOT anmapaTrypy, MaTepHaJbl H PEaKTHBHI,
MIPHBeJeHHbLIE B pPa3j. J.

73. lloarotoBKa K aHaJdHu3y

7.3.1. [Tooeoroska npob

[Ipo6H roToBAT, Kak ykKaszaHo B 1. 4.3.1.

7.3.2. [Ipucorosaenue crandaprrolx 06pasyos

IIpurotoBaenne CO npuBeaeHo B NpHJIOKEHHH 1.

7.3.3. Ilpucorosarerniie yecarbrblx 34eKTPOC08 U YeOAbHOL CMecu

YronpHole 3JIeKTPOABI BBITAYMBAIOT, KakK yKa3aHo Ha uepT. 1 (6,
) u taba. 1 (tun II).

YTOJNBHYIO CMeChb, COCTOSIIIYIO M3 YIroJBHOrO MOPOIIKA H (PTOPHAA
gaTpua ¢ MaccoBoi noJsepr | %, roTtoBaT, kak ykasado B m. 5.1.2.2.

74. llpoBseaenne a"HaJgmn3sa

[IogroroBneHuanie K aHaaudy npobel # CO cMelIHBAIOT B TeyeHHE
8—10 MHH B MeXaHHUYECKOH CTynke HJAH B TeuenHe 10 MHH BPYYHYIO

C yroJbHOHU cMechbio B cooTHouwiennu 3:1 (510 mr MoO; u 170 Mr yrojb-
HOH CMecCH),
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CTyAakH ¢ NEeCTHKOM NPOTHPAOT BaTol, CMOYEHHOH cnupToM (l1—
—2 cM®), nocne kaxaoro nepemewnBaHus. IlosyueHnse cMecH noMe-
IAIOT B KPaTephl JMEKTPOAOB H YIVIOTHAXT Ha | MM HHXXe Kpas ¢ Ho-

MoOllbI0 TPaMOOBKH.

Cnektpst gotorpadHpyloT Ha cnekrporpade 60abLIOH AHCIEPCHH C
TPEXJIMH30BOj CHCTEMOM OCBeLleHHs LeJH C KPyraoi AHadparMod Ha
npoMexyTouHoM KouzaeHcope, lupuna meaum cnekrporpada 0,013—
—0,015 mMm. Duekrpons ¢ npobofi CAYNKUT AHOAOM AYIH NOCTOSIHHOrO
Toka. CnekTpun QororpadupyioT NpH CHAe ToKa 7 A ¢ 3KCHO3HIHeH
40 ¢ 6e3 o6xkura. [lyroBoil MpOMeXyTOK — 3 MM.

Kaccery 3apsixkaloT chekTporpaduueCcKHMU TJNACTHHKAMH  THI2
[I®C-01 uan apyroro tuna, o6ecneynBalONIMMH TI0YEePHEHHE aHAJIATH-
yeCKUX JIHHHH B 00JacTH HOPMAJbHBIX No4YepHeHHH. DPOTONJTACTHHKH
NPOABAAIOT, OHOJACKHBAIOT B BOJE, (PUKCHPVIOT, NPOMBIBAOT B MNPO-
TOYHOH BOJe B TedueHHe 15 MUH, BHICYHIMBAIOT H (DOTOMETPUPYIOT HA
MHUKDPOMOTOMETPE.

75. O6pa6oTKka pe3yJdbTaToOB

Ha nonyuenunix cnekrporpamMmax (GOTOMETPHPYIOT  TOYEPHEHHS

aHAJUTHUYECKHX INap JHHHH, IpuBeaeHHbIX B Tabja. 6. Haxogsar  pas-
HOCTb TIOUEPHEHHH aHAJUTHUECKHX JHHUY U JUHHE cpaBHeHus (AS) H

yepengssor gaa CO.
TaGnuuya 6

JAnuuel BONH

OnpejenisieMsle | aHaJHTHYEC- JnuHel BdSH JIHHUH HAuanasoxsl onpene-
9J1GM QH Tkl KHX JIUHHY, CpaBHEHHUS , HM AASMBIX MACCOBEIX
HM moneu, %
I'apHuu 339,978 sMepserca HauMeHbllee nouep-] 5.10-3—5.10-1
HeHHe (OHaA pPHAAOM ¢ aHaJHTHYEC-
KOH JIHHHEH CO CTOPOHbI AJIHHHBIX
| BOJH ‘
Huoluit 295,088 To Xxe 1.10—-2—5.10~1
ettt | St ettt} - - e — N
TanTan 271,467 » 5:10—3—5-10-1
Turau 316,120 Moaubaen 315,282 2.10—2—-5-10—1
307,864 Monubpnen 312,200 5.-10—3-1.10-4
I npronnit 327,222 Mosnnbaen 326,762 2.10—2-5-10-1
327,305 | Moaubnen 326,762 5-10—-3—1-10-1

I'papynpoBounbii rpaduk crpodatr B kKoopamuHatax AS—IgC. Ilo
Ka¥A0H U3 Tpex NMOJYYEHHBIX BeJHYUH AS Ins aHAJU3HPYEMBIX 3JIe-
MEHTOB C NOMOLLBLIO IPpajyHPOBOYHOIO Irpaduka HaXOAfAT COOTBETCTRBYIO-
e MaccoBble goau (C;). 3a oKoHYaTeabHBIN Pe3yJabTaT aHaJH3a NPH-
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HHMAIOT CPeAHIO apHPMeTUYECKVIO BEJTHUHHY TpeX napaJsiiesibHHX Ofl-
pelieJieHHH, ecJiM BHINOJMIHAETCA yenoBHe, npusenendoe 8 'OCT 29103.

OTtHocUTeAbHBIE CpPeAHUE KBaApaTHUECKHE OTKJAOHEHHA AAA Aua-
I1A30HOB MACCOBHIX J0Jeli npUBeaeHHl B TabJ. 7.

Ta6auua 7

3BadeHue S , RJiSl RHANA30HOB MACCOBBIX A0oJe

OnpeaenseMnle

TICMEHTH 5.10—3_3.10—2 3.10—2—1.10—1 1.10—1—5.10—1
[aduui 0,30 0,22 0,20
HuroObuii 0,27 0,23 0,21
Tanran 0,29 0,24 0,22
Tutau 0,28 0,22 0,16
[IHpKOHHI 0,26 0,25 0.25

8. METO/Jl, ONNPEAEJIEHHUA MACCOBOW J10JIH AJNIOMUHUSA
(1-10-*—6.10-2 %), BUCMYTA (1.10—*—1.10—-2 %), XEJIE3A (5-10—*—6-10—-29%),
BOJIb®PAMA (2:10-2—3.10~! %), TA®HHA (5-10—3—5-10-! %),
KAIMHUA (1-10-*—1.10-2 %), KAJIBLLHSA (5-10—*—6-10-2 %), KOBAJIbTA
(1-10-2—5.10-1% ), KPEMHMSA (5-10-4—6-10—2 %), MATHHS (5.10—4—6-10~7 %)
MAPIFAHUA (5-10—4—3-10—-2 %), MEAH (6-10—*—1-10—= %),
MBIIIbSKA (1-10-3—2.10-2 %), HATPHS (4-10-°—6-10—2 %),

HUKEJS (5-10-4—6.10-2 %), HHOBHUSA (2:10—3—5-10— %),
OJIOBA (810-5—4.10—2 %), CBHHIIA (810~5—4-10-3 %),
CYPbMBbI (16:10-5—1.10-2 %), TAHTAJIA (2-10—3—5-10-! %),
THTAHA (2:10-°—5.10-! %) XPOMA (5-10——1-10~2 %), LLUHKA
(1.10-3—2.10-2 %), LHPKOHHA (2:10-3—5-10~! %)

8.1. Cymnoctp MeToga — no nm. 4.1, 5.1

82. CpencrBa H3MepeHHH, BCHOMOTATEJLHELE
YCTPOUCTBA, PEAaKTHBB MU MAaTepHaJhl

Ilng ananuza NPHUMEHSIOT anmaparypy, MaTepHaJbl U peaKTHBHI,
NpUBEACHHBIC B pasfh. J.

Js1a perHcTpalWyd CHOEKTPOB H3JYUEHHS HNPUMEHSIIOT (POTO3JIEKTDH-
yeckylo yctanoBrgy M®C uan nwboit apyroit npudbop noaobHOro THHA.

83. IloaroTroBKa K aHaJaH3Yy
8.3.1. IlcOeoro8Ka (HacTpolixa) (PoTOINEKTPUHLECKOE  YCTAHOBKU

MoC
B cooTBeTCTBHH C BO3MOXKHOCTAMH (POTOINEKTPUYECKOH YCTAHOBKH
3RONPAOT U BHICTABJSIOT aHAJHUTHYECKHE JIUHHU U JHUHHUH CPaBHEHHS,

npuBeleHHbIe B Taba. 8.

g KOMIbIOTEPH30BAHHBIX (OTOINEKTPUUECKUX CHCTEM (C HaJH-
gyueM IDBM) ¢opMupyIOT nporpamMMmy: PErHCTPHUPYIOT  CTaHAZAPTHHE
obpasupl (CO), BBOAAT HX KOHUEHTPALUHMH B JAHAJOTOBBIH BBIYHCJIH-
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Tabauuna 8
Onpeaenscdpiit JIAaHA BOJIHE, iupuHE BRXORHON J(RanazoH onpenensesmux
SNeMeHT HM end, KM MacCOBHIX joJel, %
AnmoMuna# 394,403 40 1.10—4—6-10-2
309,271
267,511
BucMmyTt 306,771 40 1.10-4—1.10-2
Boabtpam 400,875 40 2.10—2—-3.10-1
254,713
239,709
I'aduuii 313,471 40 | 5.10~3—2:10-!
291,648
264.140
JKeneso 259,939 75 1.10-3—6-10—2
202,064
259,837 100
KanMmuii 228,802 40 1.10-4—1-10—2
Kanbuuia 396,847 40 2.10—5—6-10-2
317,933
315,886
239,856
Kobanbt 345,350 75, 40 1.10—3—-5.10-3
KpeMmunix 288,159 15 5.10—4—6-10~2
251,611
250,689
Marnuit 279,553 75, 40 \
280,270 .10—-4 ~2
285,212 >10~1=6-10
Mapranen 257,610 40 5-10—4—6.10—2
292,557
293,305 75
Menn 327,396 75 6-10—4—1.10-2
324 754
282,487 40
Mulmssx 234,984 40 1-10—3—1.10-12
228,812

193,759
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Bripe gend eMuil JAuHA BOJHH, [Hupuna eutxoguoh JluanasoH onpeaeasieMbix
INeManT HM IEeNH, BEM MacCOBBIX moJen, %
- t
Harpuit 589,592 | 40 4.10-3—6-10-2
588,995
330,259 ‘
Hukens 300,249 | 75, 40 5i10—4—6-10-2
9299.259
341,476 J
HiuobOui 292,781 | 40 5:10—3—5-10-1
OJ0BO 303,412 40 8.10—-5—1.10-3
ﬁ. 286,333
i 317,502 75
Crunerr | 283,306 40 8.10-5—1.10-2
( 220,351
Cypbma ' 231,146 40 16-10—5—1-10—2
I 206,833
Tauran 296,332 40 | 2.10-3—-5b-10-1
293,355
Turas 368,519 | 40 | 2.10-2—5.10-"!
453,324
| 323,451 |
Xpom | 967,715 | 40 |  5-10—*—1.10-2
Y{usk 213,856 75, 40 1.10—3—2.10—2
334,502
ITupKOHHKK 339,197 40 2:1073—>5-10-1
Monulaen 275,863 100, 75 JIunHs cpapHEHUs
239 758
313,259
— —— - - —_—
Ilnan . 384,92 75 To Xe
Wens 263,000 40,75 »
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TeapHbll koMmmieke (ABK), npoBoAsT rpaAyHpOBKY M pacnedyaTKy pe-
3yJbTaTOB IPAAVHPOBKHU C YUETOM BAHAIOLIHX PaKTOPOB.

8.3.2. Iloozor08Ka npcbd

I1poObl roTOBAT, KaK yKa3auno B 1. 4.3.1.

8.3.3. ITodz0T08KAQ cTaAndapTHbIX 06pA3YH08

[IpuroroBaedne craHAapTHHX 00pas3uoB INPHUBEAEHO B NpHJIOXKe-
HHu 1.

8.3.4. [Ipuzorosaerue yzoabHblx 341eKTPOO08 U YSORbHUIX Cmecel

YroJbHBIE 2JEKTPOAB H YyroJibHble CMEeCH TOTOBAAT, KAK YKa3aHO B
nn. 4.3.3, 5.1.2.2, 7.3.3 B 3aBHCHMOCTH OT OIpPEAeNAEeMbIX JEMEHTOB
H HCIOJb3YEeMBIX METOHOB.

84. IlpoBengenune aHanausa

OCyLIeCTBAAIOT NPOrpeB YCTAHOBKH AJs NMOJYyYEHHs CTAaOHJIbHHIX
pe3yJbTaTOB, COIJIACHO HHCTPYKIHH Ha npubOp.

[IpoBoaar oTosnekTpHYeckoe NpodUAHpPOBAaHHE IO OXHOMY M3 OII-
pelesiseMEX 3JEMEHTOB (KaHaJOB) B 3JEKTPHYECKOH Ayre nepeMeH-
HOTO TOKa, IPH cHJe Toka 1—4 A.

[loaroroBaennple K aHaau3y npobul H CO cMEWIHBAIOT B TEYEHHE
8—10 MHH B MexaHHUeCKOH CTynke UM B Teuewue 10 MUH BPYYHYIO
¢ YroabHON cMechlo. CTynKu ¢ NEeCTHKOM NpOTHPAIT BaTOH, CMOYEH-
HOH cnuptoM (1—2 cM® Ha oauy npoOy), nocje KaxAOro rnepeMmerry-
BaHUA.

[lonyuennoie cmecu (nm. 4.3.3, 5.1.2.2) nomelmaror B KparTephl
9JIEKTPOJAOB H VIVIOTHAIOT, KaK yKasaHo B nn. 4.4, 5.1.4, 6.4 nau 7.4.

Ha HekOMNbIOTEPH30BAHHBIX CHCTEMAX HCIapeHHe npoOBl H BO3-
6yxaeHHe cnekTpa (per’ucTpainuio) npoBOASIT B AYyre IOCTOSIHHOTO TO-
Ka co BceM koMnJaekToM CO u npob.

s KOMINBIOTEPH30BAHHBIX CHCTEM DPErHUCTPUPYVIOT OIHUH, JBa
HJaH OoJsiee CTaHAAPTHLIX o6pa3la AJasi KOPPEKTHPOBKH T'palyHPOBOY-
HbIX TPadpUKOB.

Ocsellenne LeJH NOJUXPOMATOPAa (POTO3JMEKTPHUYECKOH CHCTEMBl —
pacTpPOBHII KOHAEHCOD HJH OAHOJHH30Basg cucreMma. [lyroBoi npome-
XKyTox 2—3 mm. Hlupuna sxognod menun —20 Mxm.

3a JUHHIO CpaBHeHUs OepyT JAHHUIO MoaubaeHa 275,863 uau no-
Jocy uuana 384,92, uau on (HepasJoOKeHHBIH CBET), HJAHU JIUHHIO Me-
an 263,00 aM npu noJjiyyeHHH OTYETOB, INMPOINOPIHOHAJJBHBIX OTHOCH-
TeJbHBIM HHTEHCHUBHOCTAM aHAJHTHUECKHX JUHHHA. AHaNH3 MOIXKHO Bec-
TH 0e3 JIHHHHA CpaBHEHHS MO a0COJIOTHBIM HHTEHCHBHOCTSM aHAJHUTH-
YeCKHUX JHUHHH.

Hanpsaxenne nuranus (HOTOYMHOXHTeNEH BHIOHPAIOT € YYETOM
obecnieueHnsi TpeOyeMOH YYBCTBUTEJbHOCTH [AJS1 JAHHOTO KaHaJja pe-
F’UCTPHUPYIOLIEN CHCTEMHI.

YcnoBua peructpanun (cujga TokKa, BpeMs oOXKWra, 3KCIO3WLLNSA)
aHaJIOTHYHBIE TPOBEAEHHI0O aHaJH3a Ha CIEeKTporpaax cpeaHeH HJH
OONbIIOH AUCIEPCHH.
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YHHBepcaJbHble YCJAOBHSA DerucTpallul AJA MOJNYUYeHHS MAKCHMAJIb-
HOH YYBCTBHTEJNBHOCTH CJEAYIOUIHE:

HHXHHe 3JeKTpoanl uept. 1 (tun II uau III);

BpeMs oOxkura 7—12 ¢ npu cuie Toka 5—7 A;

skcno3unusa 30—50 ¢ npu cujae toxka 13—15 A (ToX yBeaHUHBaeT-
Csi BO BpeMs 9KCINO3HIHMH CKAYKOM ).

85. O6paboTKka pe3yJbTaToOB

Ilocsie okOHUaHUsI perucTpaulu (HAKONJEHHA) HPOBOAAT  OMPOC
KaHaJNOB aHaJU3HPyEMBIX 3JEMEHTOB H CHUMAalOT NOKAa3aHHHA BHXOA-
Horo nmpubopa AJsA Kaxkjaoro uaMepesnus (N;) mo IKaJjde HUDPOBOIo
ponbrMeTpa Il 1518 uam mukpoamnepmerpa M 1792 B aBTOMaTHyec-
KOM HJH PYYHOM pEXHMAaxXx Ha HEKOMIbIOTEPH3OBAHHBEIX  CHCTeMaXx.

I'papyupoBounbsle rpaduku crpost B KoopauHarax N—C (rge N —
ycpeAHneHHOe TNOKa3aHue BHIXOAHOro npubopa anasa n uaMepenui, C —
3HAYE€HHE ATTECTOBAHHOH KOHLEHTpallUH CTaHAapTHOro obpasua) muasd
KaXJ0ro 3JeMeHTa o CTaHaapTHuiM obpasuam.

[Io rpaayupoBouHOMYy rpa@uKky HaxOAAT COOTBETCTBYKOLIHE Mac-
coBrie goau (Ci).

3a OKOHUATENbHBIA Pe3yJibTaT aHaJu3a NMPHHUMAIOT CPEAHIO apH-

¢MeTrnueckyio BeauHuuHy (C)n H3MepeHUH, €CJAH BBIIIOJHSETCS YCJa0-
Bue n. 1.14 TOCT 29103.

JJis KOMIBIOTeDH30BAHHBLIX CHCTEM IIOCJie perucTpauuyd npod, BHI-
BOJAa MX Ha JAHUCIJIeH H meudaralolllee YCTPOHCTBO B COOTBETCTBHHU C 3a-
JOXKEHHOU NPOrpamMMOl PaCCUYUTHIBAIOT NO TPaiyHpPOBOYHOMY rpadu-
Ky MacCCOBbI€ JIO0JIH 3JEMEHTOB NPOOHI.

3HAaue€HHUSI OTHOCHTEJBbHBIX CPEAHHX KBaJApaTHUYECKHX OTKJOHEHHH
IJI1 AMana30HOB MacCCOBHIX J0JIeHd onpelessieMbIX 3JEMEHTOB NpHUBeje-
Hbl B TabJ. 9.

Tabauua 9

3HAYCHH A Sr LN NHanasoHa MAacCOEBIX AOJCH

— A T — P P — ——

OnpepeaseMeli |
3JigMeHT

8 10—°—3.10—% | 310—%=1.10—3 [ 110—3—6.102 | 6.102—5.10—1
l
AJIOMHHHHA | 0,18 0,15 0,10 —
BucMmyT | 0,25 0,20 | 0,15 —_
Boandpau — — 0,13 0,10
Taduui — 0,16 0,14 0,12
JKeJe3o — 0,14 | 0,13 —
KaaMuu 0,25 0,18 i 0,17 —
Kaabnuin — 0,23 0,20 —
Kobaapt — 0,22 0,19 —
KpeMuui — 0,18 0,17 —
MarHuit — 0,14 0,13 —
Mapranen — 0,13 0,12 —
Meap — 0,15 0,13 —
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IIpodorxcenue Taba, 9

OnpepensieMeiit
SJICMEHT 8.10—5—3.10—% | 3.10—41.10—3 | 1.10-5—6.10—2 | 6.10—2—5.10~1
Mubpsk — 0,14 0,13 —
Harpu#t — 0,16 0,15 —
Huxkens 0,16 0,14 0,12 —_
Huob6ui — 0,20 0,15 0,13
Oxaoso 0,19 0,17 0,15 —
CBHHell 0,19 0,17 0,15 —
CypbMma 0,18 0,16 0,14 —
TauTan —_ — 0,18 0,16
Tutan — — 0,16 0,14
XpoM — 0,17 0,16 —
Linuk — — 0,15 —
Llupkounit — — 0,14 0,12

9. SIMUCCUOHHDLIA NJIAMEHHO-@OTOMETPUUECKHUH METO/,
ONPEAEJIEHHA MACCOBOM NOJIH HATPHUSA (2-10-3—1.10-! %)
H KAJHUA (2:10-3—1-10—-1 %)

9.1, CymHOCTr METOJAA

OMUCCHOHHBIY NJaMeHHO-(QOTOMETPHYECKHH METOZ OCHOBAH Ha H3-
MEPEHHHN Ha IJIaMEHHOM CchekKTpodoromerpe ((poToOMeTpe)  3IMHCCHHU
aTOMOB HAaTPHs U Kajaud, o0pasymouiuxcs Npu PacHbICEHUH B naamd
aHaJU3UPyeMBIX PacTBOPOB.

92. CpexcrBa HU3MepeHHH, BCOHOMOraTtTeJbHBE
VCTPOHCTBA, PeakKTHBHE H MaTepHaJL

CnexkTpodoroMerp NJAaMeHHBIH J0060ro Tula HJAH aTOMHO-abcop6-
LIMOHHLIH crnekTpodoroMmerp, paGoTawlunid B 3MHCCHOHHOM DEXKHME.

Ileur mydenbHas ¢ Tepmonapoii, obecneunBamUlasi HATrPeB A0 TEM-
nepatypbl 800 °C.

Becul anaguTHueckue Jio6oro TtHna, obecueduBaroliie B3BeUIXBA-
HUe ¢ norpewtHocThio He GoJee 0,0005 r.

Ouabptp-crabunuzatop no TY 2.03457 485 42.32—89, ucnoansyio-
IIUHCA Ha JHHHHU CKaTOro BO3AyXa.

['az 6piToBoil no 'OCT 5542, nponan-6yraHoBas cMeCh HJIM alleTH-
JJIeH U3 0aJIJIOHOB M CXKaTbhli BO3AYX H3 0aJ/IJIOHOB HJH CETH IIOJ JAaB-
JenneMm ne Mmenee 0,5 klla.

Okcupn mMoaubaeHa, cojepxalinii  HATPUH W Kaauil  He OoJee
0,001 % (B pacuere Ha MeraJuuyeckud monaubaex). lonyckaercs npu-
MEHSTh B KAaUeCTBE€ OCHOBH JJI1 IIPHUTCOTOBJIEHHS CTAHAAPTHHIX PacTBO-
poB — pasbaBuTeJb OT CTaHAapTHHIX oOpasuoB Ne 25—70—28—70.

Kamuit xmopucrteiii no I'OCT 4234; craHaapTHBI pacTBop, CoAep-
xamup 0,00025 r/em® kanua uam 0,0004766 r/cMm® Kanug xJgopHAA.




C. 24 TOCT 14316—91

Hatpuit xaopsHeroit mo T'OCT 4233 crangapTHbiii pacTBop, COAEP-
xKawui 0,00025 r/cm? natpus naum 0,0006355 r/cm3 matpHs xJopHAA.

O6a cTaHpapTHBEIX pacTBopa roTOBAIT B OLHY KoJIOY.

AMMHAK BOAHBIH, HMOJYYEHHBIH HACHIIUEHHEM AHUCTUJJHPOBAHHOHU

BOJALI ra3oo0pa3HEIM aMMHAaKOM.
Bonopona nepokcua mo I'OCT 10929, pacrBop  pas36aBieHHBIN

1:10.
Crakans xumuueckue no I'OCT 23932, sBMmectumoctbio  100—

—200 cMm3.
Koabu mepunie nmo 'OCT 1770, Bmectumoctbio 50, 100, 500,

1000 cm3.

ITunetrku Bmectumocthio 1, 2. 5, 10 ecm® no F'OCT 1770.

A rtakxe annapatypa, MaTepHadbl U PEaKTHBLI, IIPHBEJAEHHbIE B
pasa. 3.

93. IlpurortoBJeHHe CTAaHAZAPTHLIX PAaCTBOPOB

Iln1s1 NpUroToBJEHHs1 CTaHAAPTHBIX PACTBOPOB HCHOJb3VIOT CIEKT-
pPaJIbHO-UMCTBIX OKCHA MOJUOAeHa HJAW pa30aBuUTeJb, H3TOTOBJEHHBIH
BHUIII'CCO CO 25; CO 28. Ilepen KaxIAbiM IPUTOTOBJIEHHEM CTaH-
NapTHHX DacTBOPOB INpeABapHTENbHO ONPENesIIOT COoZep>KaHHe HAaT-
PHsl ¥ KaJHus B pPacTBOPHTEJEe (BOAHOM PacTBOPe aMMHakKa) W B OCHO-

BE.
9.3.1. Onpedesrenue codeprcanus HATPUS U KAAUSL 8 pACTBOPUTENE

200 ¢M® pacTBOpa aMMHMaKa BHIIAPUBAKOT AOCYyXa B YCJAOBHHAX, INpe-
JOTBpallaoliuX «3arpsasHedue» npobnl. Cyxol OoCTaTOK pacTBOPSIIOT B
20 ¢M® ropsiyed BOABLI H ONPeAesiOT COAep:KAaHHe HATPUS M KaJaus,
HCIIOJIb3Ysl B KauecTBe TPaAyUMPOBOYHBIX DPACTBODPOB BOJAHLIE PAaCTBOPHI
XJOPHUCTHIX COJIEH HATPHA H KaJHs COOTBETCTBYIOIUUX MAaCCOBBLIX J0JIEH.
MaccoBbie 101M NpHMeCed HAaTpPHs H KaJjHs B PacTBOPHUTeJe He AQJI-
xkHbl npeswimate 0,0001 % x macce moaunbGmena (0,5 r). Ecau kos-
neHTpauud Harpua (kanaus) G6onswe 0,0001 %, To roToBAT HOBBIH pac-
TBOp aMMuaka. [lpyw noBTOpHOM NOJYUYEHHH COAEP:KaHHUS HaTpHs (Ka-
nus) Ooapmie 0,0001 Y% 3Ty maccoBy A0JIIO YUUTBHIBAIOT NPH HPHTO-

TOBJICHHUU TPAAYHPOBOYHBIX PACTBOPOB.
9.3.2. Onpedesernue codepiucanus HATPUS U KAAUS 8 CCHOBE

Cozep:kaHHe HATPHH H KaJiisl B OCHOBE ONpPeAeJsIIOT METOAOM <A0-
6aBOK» C NMOMOIbI I'PAAYHPOBOUHBIX pacTBopoB (mo m. 9.3.3).

9.3.3. llopadokx npueorosisenus 2padyupo8ourslx pPAacT8opos

CeMb HABECOK OKcHIa MOJHOAeHa Maccoi 7,0 r H JABe HaBECKH IO
0,75 r (ucxoanble mpobbl) NOMEILAIOT B CTaKaHbl, NPHJIUBAIOT 110 Mepe
pactBopenus nopuusamu no 40—50 cm® pacTBopa aMMmMHaka, K JABYM
Konb6aM ¢ HaBeckaMu no 0,75 r npuauBawoT 5—7 cM® aMMHaKa H Ha-
rpeBalOT Ha 3JEKTPOIJHTKE [0 IOJHOrO pacTBOPeHHs okKcujaa. Pact-
BOPBl KOJIMUECTBEHHO IMEPEHOCHAT B MEpPHBlEe KOJOB BMECTUMOCTHIO
500 cm°. PacTBophbl HCXOAHBIX NpoO ¢ HaBeckaMu 0,75 r nepeHocsAT B
K0JIOpl BMecTuMOCThIO 0 c¢M® M JNOJIMBAOT BOJAOH 10 MeTKHU. BBOAHAT
¢ MOMOWBIO OIOPETKH pacCcUWTaHHbie KOJHUYECTBa CTaHAaPTHHIX PACTBO-
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poB HaTpusa H Kaausa (taba. 10), ponmBaior 060beM BOAOH A0 METKH
H NepeMelInBaloT.

IlepBhie aBe K0JiObl (¢ HaBecKod no 0,75 r) aABAAIOTCS HCXOAHBLIMH
IIPH ONpejeJeHHN B OCHOBE MACCOBBLIX AOJAE€H NMpHUMecen HATPHI H Ka-
JUs MetonoM «ao0aBok». B 3aTu Koj0bl CTaHAapTHHe PacTBOPH HAT-
pHs H KaJug He BBOISAT.

CocraB rpaJiyHpoBOUYHBIX pacTBOpoB npuBeAed B Taba. 10 (6es
NONpaBKH HAa COAEpXKaHHE HATPHA H KaJHi B OKcuie  MoaubieHa).
[IonpaBKy HaxoXAT IO MeTOAY <«A00aBOK», H3MEPHB BEJHYHHY aHa-
JUTHYECKHUX CUTHAJIOB H3JIyUEHHSI HATPHA M KaJdsg Ha IWIAMEHHOM
cnekrpodoromerpe.

Tabnuna 10
:';‘o: t R E l M M
H 9% | g, |85 | ®womopemo, & » NonHGRoRE, %
o . =

E'E gr_ EE g § EE' |
a3 ¥a :?E 2 O 5 Do PacyeTHas HcTtunHan PacvyeTHad HcTH iHad
~ e - B ~5 | 58 |5 w & | maccosas MaccoBas MAaCCoBAas MaccOBas
%_:-5_ < X = 8, & =9 - | ,uo.uﬂB aons . ,H,mg zona .
gé EE 52 | EE LOE | n10 T |(#+IDXI0 "%l n 10 7Y% | (n+II)XI0 %
LR | T )} O% | = |OAER l

t 17,5008 000 | 1,0 0,2 1,0 1,0+1I 1,0 1,041

2 |7.5%] 500 | 1,0 | 10| 3 5,04 11 5,0 5,011

3 17,5000 500 | 1,0 | 2,0 100 10,0411 10,0 10,0411

4 |7.500{ 500 | 1,0 | 40| 200 20,04+ 1T 20,0 20,0 +1I1

5 {7,500 800 | 1,0 | 10,0 50,0 50,0411 50,0 50,0411

6 | 7,500 500 { 1,0 | 20,0 | 1000 100,011 100,0 100,011

[IpauMeuanus:

1 II — nonpaBka Ha cojepXKaHUe HATPHA U KajAHA B OCHOBE

2 Pacuyer BBINOJIHEH B JiepecyeTe HA MeTagal onpeAesseMOH NPpHUMECH K MeTad-
JIMUECKOMY MOJUOieHy.

3. CPOK TQAHOCTH CTAHAAPTHHIX pacTBOpoB 60 CyTOK.

94, IlpoBemeHune aHadHu32

9.4.1. Ilodeoroska npob Kk anaausy

Meranuinuecknii MoJubaeH B BHJAe HITabuKa, NPYTKAa, IPOBOJOKH,
JEHTBl NpPeABAPHTEJbHO OUHIIAIT; H3MeJbUeHHBble IpOOLl 3aJHBAIOT
pacTBOPOM II€POKCHAA BOAOpoOAa, paszbaBiaenHoro 1:10, m caerka Ha-
rpeBaloT. llocse pacTBopeHHsI NMOBEPXHOCTHOro cjaosg (3—5 MHH) me-
POKCHJ BOJAOpPOAa CAUBAIOT, NPOOLl NPOMBIBAIOT BOJAOH K BHICYIIHWBA-
I0T B cyuwugabHoM wkay npu Ttemneparype (105%=5) °C. HaBecky
OYMILEHHOTO MOJHOAeHa MaccoH okoJso 0,6 r pacTBOPSIIOT B NEPOKCH-
J€ BQIOPOAA, BHIMAPHBANIOT J0OCyXa U NPOKAJHBAIOT B MY(MEJLHOH Ie-
YH B CTEKJIOYIJIEPOAHCTOH Yalllke B My(deJbHOH mnedyu Npu Temieparty-
pe 400—450°C B Teuenne 30 mun. Meranauyeckuii NMopoiiok MoJub-
JleHa TIepeBOAAT B OKCHJA pacTBOpPeHHEM B HepOKCHAe Boaopoaa. Mo-
aubaatT aMMOHHS NEPeBOAAT B OKCHJHA, KaK yKas3aHo B 1. 4.3:1.
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Tpu HaBecku okcuaa maccoyi 0,750 r noMmellaOT B MepHbBie KOJOHI
BMecTuMocTbiO D0 cMm®, npuauBaloT 5—7 cM® pacTBopa aMMHaKa H
pPacTBOPAIOT NpH HarpeBaHud. OxJaxXAalOT, AOJHBAIOT pPacTBOPHL B
KoJ0ax A0 METKH H IepeMelIuBaloT.

04.2. Hameperiue QHAAUTUHECKUX CUHAA08 U NOCTPOEHUe 2pady-
UPOBOUHbBLX 2pAPUKOE

I'pagyupoBoyHble H aHaJH3HUDYyeMble PACTBODH PAacCHBUIAIOT B IIJa-
M.

Peructpupyor pe3oHaHCHOE H3JyY€HHE HATPHsS NPH AJHHE BOJHEL
589,096 um, kaaua — 766,490 um. NU3mepsawT aHanuTHyecKHe CHrHa-
Jpl u3aydenusi ¢pora. CyMMapHbe CHrHaJbl H3JyYEHHUSs] HATPHUS MJIOC
¢oHa, KaJaug miarc (QoHa, MoJyyeHHble 3HaUE€HUsA (POHA BBIYUTAIOT H3
CYMMapHBIX CHTHAJIOB HATPHA IJIOC (POHA, KaJaHsg miac (GoHa H CTPO-
AT FPaiyHpOBOUHbLle Trpad)UKH B KOOPAHHATaX: MaccoBas JOJs HaTpHs
H KaJiHs B IDaJyHPOBOYHBLIX PACTBOPaxX — BeJHUYUHHA aHAJUTHYECKOTO
CHUTHaJa.

0.5. O6pa6oTKa pe3yJbTaToOB

[lo pesyabTaTraM aHaau3a CTPOAT rpaayupoBouHnifi rpaduxk. Ilo
rpa@UKy ONpeAessioT MacCOBYIO JOJI0O HATPHUA U KaJlUA.

3a OKOHUATEJbHBLIH pe3y/JbTaT NMPUHUMAIOT cpeAHee apudMeTHue-
CKOe 3HaYeHHE PE3yJbTaTOB Tpex IlapaJieNbHBIX ONpeIeJeHHU, €CJH
BhmoJsiHsieTca ycaoBue, npusegeHsoe B 'OCT 29103—91.  OrtHocH-
TeJbHOE CPefHee KBaJpaTHUeCKoe  OTKJOHeHHe (Sr) npuBejeHo B
taba. 11.

Tabauma 11

Jnanasonsl MAacCOBBIX Fonei OTHOCHTE/IBHOE cpefHee KBajgpaTHUYECKOQ
HATpHs H Kanmuda, % OTKNO IeHHe S
Ot 0,002 no 0,008 Bxuarou. 0,13
Cs. 0,008 » 0,03 » 0,10
» 0,03 » 0,10 » 0,05

10. METOJJ ATOMHO-ABCOPBILUOHHOTI'O ONPEAEJEHHUY
MACCOBOM J1OJIH HATPUA (5:10-5—1.10—-29% ), KAJIUA (5-10-5—1.10—2 %),
KAJIBHHUSA (1-10-4—1-10-29%), MATHUSA (1-10-5—1.10-2 %)

10.1. CymHOCTL MeTOJAA

MeTon OCHOBAH Ha CEJEKTHBHOM IOIVIOLWEHHU 4TOMHBIM IapoM OIl-
penessseMoro 3JeMeHTa PEe30HAHCHOTO U3JYy4YEHHUH.

Pe3onaHcHOe H3JyUYeHHEe ONpPEeAe/IeMOro 3JIeMeHTa, CO3JaBaeMoe
CIEKTPAaJbLHON JIaMIIOH, NPOIIYCKAETCs Yepel3 IJ1aMmsl, BBIICJSACTCS MO-
HOXPOMATOPOM H C INOMOIIBI DErHCTPHUPVIOLIEH CHUCTEMBl H3MepAeTCs
3HAaUYeHue TOIJIOUIEeHH .

10.2. CpenacrBa H3MEepEHHH, BCIIOMOTrarteJbHBEE
VCTPOUCTBA, PEAaKTHBH M MaTepuaJH
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CnexktTpodoroMeTp aTOMHO-a6copOuuoOHHHA  «XHTaud 180—70»
HAN APYyroil MapkH, ofecneuyuBalomUil COOTBETCTBYIOMIYI0O  YYBCTBH-
T€JbHOCTh H TIOTPEIIHOCTL ONpejdesSeHHsT HATPHA, MACHHfA, KaJdbllHd,
Kanus.

Jlamna ¢ noJblM KaToaoM AJisl HaTpPHA.

JlamMna ¢ noJelM KaToAOM ILJS MAarHus.

JlaMna ¢ moJibIM KaToAOM AJIsS KaJudl.

JlamMna ¢ noJaeM KaToaoM AJs KaJbHHUA.

[Inutka snekTpuueckas ¢ 3akpurToi  cnupaasw [12 600—2 no
I'OCT 14919.

Kon6u mepsbie BMecTuMOCcTbo 100 cM3, MUAHHAPEL BMECTHMOCTLIO
50 cm?® us ¢roponnacra 4Mb no TY 95—337—79.

ITpubGop nns neperoHkd a3oTHOH KHCAOTH THna IIK.

Turau kBapueBble BMecTHMOCTbIO A0 100 cm?* mo TY 95—175—78.

Bosayx ka. 3 mo 'OCT 17433, nocTtymalollHi 104 JAAaBJACHUEM
29,41995-10*—49,03325-10* [Ia (3—5 aTMm).

Auetrunen pacrtBopeHHHIt TexHuueckuit no I'OCT 5457, mapku A.

Kucaora coasinag no JOCT 3118, x. 4,

Kucaora asornas no 'OCT 4461.

Ilepokcua Bogopona, pactBop ¢ maccoBod jpodesr 30 % no I'OCT
10929,

Kaang xqaopug nmo TY 6—09—3678, oc. u.

Hartpnsg xaopun no 'OCT 4233, oc. u.

Maruus okcup no FOCT 4526

Kanbuusa kap6ornar no 'OCT 4530, x. u.

Ammuax Boauuiii no 'OCT 24147.

Bona OuaucruanupoBannas, npuroroBjennas no I'OCT 4517,

StriaoBbH cnupT pektudukopanubiil no 'OCT 18300.

Aneron nmo I'OCT 2603.

CraHgapTHble PAcTBOPH HATPHS, MAarHus, KaJusd, KaJjblius (pacr-
BOpHL A, b, B).

A TakxXe anmaparypa, MaTepuaJbl H DPEAaKTUBHI, MPHBEAEeHHbIE B
pas3n. 3.

10.3. [ToaroToBKa K aHAJJH3Y

10.3.1. IIpueorosarenue ocobo 4UCTO20 PACTBOPA COAAHOLU KUCAOTHL

CosAgHylo KHCJOTY, CBOOOAHYIO OT IPHMECEH, MOJYyyalT METOAOM
HacbllleHud. g 3TOro B 3KCHKATOp (HJH APYroji repMETHYHHH CO-
Cy[A) 3aJMBalT KOHUEHTPUPOBAHHYIO COJIAHYIO KHCJOTY, 3aTeM Ha IMOJA-
CTaBKy MNOMEIUAlOT CTaKaH H3 INOJHATHJAEHa, (ToponJjgacra, HaloJHeH-
HBIH OHAMCTHUAJHPOBAHHOU BojoH. CooTHOoineHUe 0OBbEMOB BOAB H
KHCJOTH JNOJIXKHO ObITh 1:0. IDKCUKATOD NJOTHO 3AKPHBAIOT NPUIIJIH-
¢doBaHHOM KpHIUIKOH. Hepe3d 4—5 jAHeH NOJAyYeHHBIH PacTBOpP COJMd-
HOJ KHCJOTHL ¢ MoJapHOHl KoHmeHTpauuei 10 moan/aM® caumBalor u3
MOJHSTHJIEHOBOrO CTakKaHa B NOJHITHJAEHOBYI0 Konlby. M3 storo pacrt-
BOpa rOTOBAT PacCTBOP COJSAHOH KHCJOTBI, C MOJIIPHOH KOHLEHTpalHeH
0,1 Mmons/am?, gasa atoro 10 cm® mepeHOCAT B MOJHITU/AEHOBYIO KOJOY



BMecTumocTbio 1000 cM® 10 MeTKH, J0BOAAT OHAHCTHINAPOBAHHOK BO-
XOA # TEpEeMeuIUBaloT.

10.3.2. IIpuzorosaenue pacrscpa ocobo 4HuCTO20 AMMUAKD

AMMHaK BOAHHI TOTOBAT MeTOAOM HachuleHHs (m. 10.3.1).

10.3.3. IIpuzorosasenue 0co60 HUCTOL Q30THOLU KUCAOTbL

A30THYy10 KHCJOTY 0co00 UYHCTYX NOJYYalT B nNpubope Aas mepe-
roHkH TtHna 11K B cooTBeTcTBHH ¢ HHCTPYKUHEH K npubopy.

10.3.4. [Ipuzorosrernue crandapTHoLx paAcT8OPO8 HATPUSA

HJisi npuroToBJeHHs pacTBOPa HCNOJNBb3YIOT HATPHSA XJOPHA ABaX-
Abl TePEKPHUCTANNUIOBAHHLIN U BBICYIIEHHBIH N0 OCTOAHHOH MaccChl IIpH
temneparype 105—110°C.

PactBop A: HaBecKy XJOpHJAa HaTpPHs Maccoi 2,5421 r momeuiaior
B MepHYIO Koaby BMmectumoctbio 1000 cm3, mpuaumsaror 200—300 cm?
OUAMCTHIJNHUPOBAHHOA BOAEBI H llepeMeIlHBAIOT A© PacTBOPEHHS HaBec-
KH.

Pa36aBasiioT BOJOH 10 METKH H IepeMEellHBaioT.

I cm® pactBopa A comepxkut 0,001 r Hatpus.

PacrBop b: anuksornyio yacts 10 cM® pacTtBopa A momeuiaior B

MepHYI0 Koaby BMmectumocTbio 500 cm?, pasbasiasioT A0 MeTKH Oujuc-
THJIJHPOBAHHOHU BOJOH H NMepeMelIuBaloT.

I em® pactBopa b comepxur 0,00002 r nHatpus.

PacrBop B: anmkBoTHyio uyacts 25 cMm® pactBopa b momeuiamor B
MePHYIO KoJ0y BMecTuMoCcTbio 900 cM3, pas3baBasdioT A0 MeTKH OuAU-
CTHJIJIHPOBAHHOH BOJOU H NEePEMELIHUBAIOT.

1 cm® pacrBopa B comepxur 0,000001 r narpus.

PactBopu A, b, B xpaHfiT B 3aKpHTOH NOJH3THJEHOBOH IOCYAE.

10.3 5. [Tpueorosrenue cTaHdapTHolx PACTBOPO8 KAAUSA

JJ1sl TpUroToBJeHHs PaCTBOPA HCMOJB3YIOT KaJHg XJOPHA, ABAXK-
JAbl TMIEePEKPHCTAJAJH30BAHHBIH H BBICYLIEHHBI 10 NOCTOAHHOM  MacCCH
npu 106—110°C.

PactBop A: HaBeckKy xsopuaa kajausg maccou 1,9080 r momeiaror
B MepHyI0 Koua0y BMmectumocThbio 1000 cm?®, npuaumBaror 200—300 cm?
JUCTHAMHPOBAHHONH BOJABI H NEpPeMENIHBAIOT [0 pPacTBOPEHUS HaBeC-

kd. Pasz6aBasor OHAUCTHIIJHMPOBAHHON BOAOH A0 METKH H BHOBbL I€pe-
MEILIUBAIOT.

1 e¢m® pactBopa comepxur 0,001 r kaaua.
PacrBop b: anmkBoTHyio uvacte 10 cM® pacrBopa A moMmellaloT B

MepHYI0 KOoJa0y BMmecTuMocThio 100 cm3, paszbaBasior OWAHCTHUJIHPO-
BAHHOM BOJOH A0 METKH M IIepeMelInBalorT.

1 cm?® pactBopa b coxpepxkut 0,0001 r xanus.

PactBop B: aauksorHyi uacte 10 cmM® pactBopa b momeliarmT B
MepHYI0 K00y BMecTuMOocThbio 100 cM?, pa3baBiasiioT BOAOH A0 METKH
(OUAUCTHANKPOBAHHON) M NepeMeliuBaIoT

I cm® pactBopa b comepxkur 0,00001 r kanus
PactBopn A, b, B xpaHaT B NOJUITUICHOBOH IOCYJE.,
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10.3.6. ITpuzorosachue crandapruolx pacTeéopos KAA6UUA

PacrBop A: maBecky KapOGoHarta kaapuus 1,249 r,  BHICYHIEHHOIO
npu 100—105°C p0 nmocTOAHHOE Macch, NMOMEIAOT B CTAaKaH, HAJH-
BaoT 50 ¢M® AHCTHJANHPOBAHHOH BOAB U AOOABAAIOT N0 KANJAAM COJA-
HYI0 KHCJOTY 10 NoJiHOro pacrBopenus. Ilocsae pacrBopenns noJsiyudes-
HBI{ PacTBOP NePeHOCAT B MEPHYI0 Koyaby BMmecrumoctbio 1000 ¢m?,
pa30aBaAAT MAHCTHNJIHPOBAHHONH BOJAOU A0 METKH H NEpEeMelIHBaloT.

I cm® pacrtBopa A comepxkut 0,0005 r xaabuus.

Pacreop bB: aaukBortHyio uacte 20 cm® pacrBopa A noMmeinaior B
MepHYI0 KoJsiby BmecTtuMOCTbIO 500 cm3. Pasbasasaor Ao MeTKH pacr-
BOPOM COJITHOH KHCJOTBHL MOJIApHOK KoHueHTpamuu 0,1 moab/AM® H
HepeMeliuBaloT.

1 cm® pactBopa B coaepxkut 0,00002 r xkanpuus. PacrBopel A w
b xpa"aTr B 3aKPHITOH MOJHITHACHOBOH NOCYIE.

10.3.7. [Ipueorosaenue cTandapTHeotX pACTEOPO8 MAZHUA

PacrtBop A: npeiaBapuresibHO OKCHJ MarHus IIPOKaJHBAOT  MPH
600—900 °C no nocroguHO# Macchl. HaBecKy OKCHAa MarHug Maccou
1,658 r pacreopsitor B 40 cm® coasuo# xucaorel (1:1) HCl (oc.u.).
3ateM pacTtBop pasbdaBJAT AUCTUAJIHUPOBAHHOH BOAOH A0 METKH B
MepHOHU Ko0,10e BMecTumocTbio 1000 cm®.

I cm? pacrBopa A copepxur 0,001 r marnus.

PacteBop b: anukBoTHyO uactb 10 c¢Mm® pacTBopa A moMmeilamor B
MepHyIo Kosi0y BMectuMocCTbio 500 cm®, pas3baBiasioT A0 METKH pacT-
BOPOM COJIAHOH KHCJOTH MOJIAIpHOH KoHueHtpauuu 0,1 moab/am® #
nepeMeIluBaloT.

1 cM3 pacrBopa b coxepxut 0,00002 r maraus.

PactBop B: amukBoTHylo uacte 10 cM® pactBopa b momeuiaioT B
MepHYI0 K0Ji0y BMecTuMocThio 100 em3. Pa3baBisAor 10 METKH pacTBO-
POM COJIIHOU KHUCJOTHI.

1 c¢v® pacreopa B comepxur 0,000002 r maryus.

Pacrsopmt A, b, B xpaHaT B 3aKpHITOH NOJAH3THJIEHOBOH IOCY/e.

10.3.8. ATOMHO-a6COPOUHOHHBIH CIEKTPOGOTOMETP IOArOTABJHBA-
0T K paboTe B COOTBETCTBHH C MHCTPYKIHEH.

10.3.9. Ouucrka eopeaxu

llepen paboToii YuCTAT WIeNb IOPeJKH CMEChIO alleToHa ¢ 3THJIO-
BuM cnuptoM (1:1). Ha oany ouncrky Tpebyercs 50 cm?® 310l cMecH.

104. IlpoBenenune anHanausa

10.4.1. B 3aBHCHMOCTH OT MAacCCOBOH JOJH ONpeAeNsdeMbIX 3JEeMEH-
TOB O€pyT HaBECKH aHaNU3UPyeMBLIX Npo0 B COOTBeTCcTBUM ¢ Talbna, 12,

Ilpu macce naBecox 1,0—1,5 r B3BemruBaygue NPOBOASAT ¢ TOUHOCTHIO
0,001 r u npu macce 0,2—0,8 r — ¢ Tounocthio 0,0002

10.4.1.1. Pacrsopernue npob merarrtuieckoeo moauboena

[lepBuifi crioco6

Hasecky nopouka (CTpy:KH) MoaubreHa NoMmellaioT Bo (GTopo-
NJACTOBHIH (IOJH3TH/IEHOBHIH, KBapueBhifi) CTakaH (Turenab), pobas-



Tabanuuma 12

o &éi o KOHIEeHTPALHS PAcTBOPOB, MKr/cm3

= on?é’n"e?&iifm Hasecka | & = 3 3 Marsui | Harpuit | Kanuil | Kanbuma

e, MaCl‘.‘GBbe%}.H.DJIeﬁ, ’i Hpﬂrﬁbl. EE % EE

% ' Egg EE C, of Cs C, Cs C» C, Cs Cs | Cy | Cs] Cy
1 [1.10—°5—5-10-5 1,5 ' 6 3 | 0,02% 0,05% 0,08% — — | = — — — | — ] — | —
2 |5.10-5—8-10—5% [1,0—1,2 | 6 3 | 0,02% 0,05% 0,08*% 0,01* 0,05"“l 0,2¢#10,1* 10,2% |0, 4% ] — | — | —
3 |810-5—1.10-* 1,0 4 2 | 0,02% 0,05% 0,08* 0,01% 0,06% 0,2* | 0,1* 021 0,4% | — | — | —
4 [1.10~*—1.10-3 1,0 4 2 |005]0,08/0,2 [0,05({0,2 0,5 (0,1 0,2 |0,5 |0,2/0,5/1,0
5 [1.10~3—b-10-3 l 0,8 3 1 [0,0810,2 10,5 l0,2 05 1,0 10,2 0,5 |1,0 [0,2/0,51,0
6 (5.10~3—1-10~2 0.5 2 1 (0,0810,2 10,56 (0,2 0,6 (1,0 {0,2 (0,5 (1,0 {0,2(0,5]1,0
7 11.10~2--5.10"2 0,2 2 1 10,2 10,6 |1,0 '0,2 5 }J1,0 (0,2 JO5 1,0 ]0,200,5 1,0

* CraHgapTHhe pacTtBophl Ha ¢one 20 cm3 Hy0, u 10 cm® 0,1 moan/am® HCI.

[Tpumeuvanue. g rpaayupoBKn npuGopa HCHOAB3YIOT HeTHIpE CTAHAAPTHHIX pactBopa TpH H3 HHX NpPHBEAEHH
B Tabauue (C,, C, Cs), ueTBepThHifi — «KOHTPOJALHHHY (Co) ¢ KOHUEHTpAalHeH MO ONpeAeNsieMOMY SJIEMEHTY paBHOH HYJIO.
[lIo «kKoHTPOJLHOMY® PacTBOPY TaKXKe yCTaHaBJMBAeTCd HyJeBag Touka npubopa.

9ig¥l 1LOOd 0Of D

16
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Jg10T 15 cM® GHAUCTHANUPOBAHHOR BOJABL, 3aTeM 20 cM® nepokouxa BO-
nopoga u 10 cm® pacTBopa COASAHON KHCJAOTH MOASAPHOH KOHIEHTpa-
nuu 0,1 moan/aMe. Ilocse okoHYaHust OYpHOM DeakKUHH CTAaKaH ¢ IIPO-
0oi moxorpeBaloT npH cjnaboM HarpeBe A0 IOJNHOr0 PacTBOpPEHHd. 3a-
TEM NOCJE OXJAaXKACHHA PAaCTBOP NEPEHOCAT B MEPHBE KOJOL BMECTH-
MocThio 100 cm®, pasbaBisaioT 40 METKH OHAMCTHAJHDOBAHHON BOAOH M
nepeMemnBawT. IlapannensHo BeAYyT KOHTPOJIbHBIE ONBITHL B COOTBET-
CTBHH ¢ TabJ. 12

Bropou cnoco6

Hasecky nopoumika (cTpyxkKu) MoaubOAeHa HOMELIAIOT B KBaple-
Bhle cTaKaHbl (rturau), pobasasior 15 ¢m® (npu Hasecke 0,8—1,5 1)
niau 10 em® (npu nasecke 0,2—0,8 r) consiHON KHCJOTH, 3aTEM OCTO-
pOXHO HeOGOJbIUUMH NOPUHAMH A00aBJAIOT a30THYI KUCAOTY 5 cm?®
(npu HaBecke 0,8—1,5 r) uau 3 cM® (npu HaBecke 0,2—0,8 r). Ilocae
OKOHYaHUa OYypHOH peakIHH cTakaH (THreJdb) NOAOIpPeBalOT NPH CJa-
O60M Harpese 10 MOJHOIO PacTBOPEHUS, 3aTe€M BLIAPUBAIOT AOCyXa.
Cyxoit ocratok pacrBopsor B b c¢M3 HCI npu nasecke 0,8—1,5 r nau
B 3 ¢m® HCI npu namecke 0,2—0,8 r, nogorpeBas npu caabom Harpe-
Be, NPeJBapUTE/IbHO HaKPBIB CTakaH (ropomjaacToBoi Xphimixko#. [lo
OXJAXAEHHU IIOJYUEHHOro pacTtBopa nobasasior 20 cM® OuANCTHAJIH-
POBAHHOX BOJABI, NEPEHOCAT PACTBOP B MEPHBLIE MOJHUITHJIECHOBEHIE KOJI-
Obl BMectuMocTbiO 100 cm® um nmepememusaior, [lapanuenpbuo  Beayr
KOHTDPOJIbHBIE OHBITH B COOTBETCTBHH € TabJ. 12.

10.4.1.2. Pacrsopenue napamosub6oara aMmOoHUS

IlepBbiit cioco®

Hasecky nomeuiaiorT Bo GTOPONJAACTOBHIH ([IOJHSTUNCHOBLIH, KBaAP-
neBblll) crakan BMmecTtuMocThio 80—100 cm?®, pnobasasior 20 cM® OH-
THCTHANHPOBAHHOH BOAH, 20 ¢cM® mepokcuaa Bogopoxa, 10 cm® consinoh
KHCJOTH MOJAPHOH KoHuedrpauud 0,1 Moas/am3, noporpesarwT KO
IIOJIHOT'O PACTBODEHHSA M NOCJAEe OXJaXJeHHsi pacTBOp NEPEHOCAT B
MepHbIe KOoJOBI BMecTHMOcThIO 100 cMm®, noBoasit 10 METKH OHIAHCTHII-
JAPOBAHHOH BOAOH W mepeMeliuBawmt. llapannentbHo BEAYT KOHTPOJIb-
Hbl€ ONLITHI B COOTBeTCTBHHU ¢ Tabha. 12

BTopoit cnocod

Hasecky noMenyaior Bo ¢GTOPONAACTOBHH ([IOJUSTHICHOBLIH, KBAP-
IeBLIH) cTakaH, f006aBasior 25 cM?® OHAUCTUIAIHPOBAHHON BOAL U HA-
rpeBaloT /0 IIOJHOrO DPACTBOPEHHs. 3aTeM DPAaCTBOP INEePEHOCAT B MEP-
Hble KOJOHB BMecTuMocTbIio 100 c¢Mm®, noBOAAT A0 METKH PACTBOPOM <CO-
JSIHOH KHCJOTHI MOJsipHO# Xouuentpanuu 0,1 mMoub/AM® U nepemeit-
BalOT.

10.4.1.3. Pacrsoperue npob oxcuda moruboena
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HepBbir cnoco6

HaBecky nopouika noMemaroT BO (PTOPONJIACTOBHHA (IOJH3THJIEHO-
BbIH, KBaplleBHIH) CTakaH (TRrean), no6asasior 15 cm® OHAHCTHIILH-
POBaHHOH BOAH H 15 cM® aMMHakKa U MPOBOASIT PACTBOPEHHe NPH cJia-
60M HarpeBe. PacTBOp OCTOPOXKHO BHITAPHUBAIOT NPH OYEHb €/1a0OM
HarpeBe (Jyulle Ha BoJAfHON OaHe) [0 BJaXXHBIX cOJed. 3areMm MOC-
TynaoT xak B 1. 10.4.1.2 no mepsomy cnocoby pacrtBopeHud. IlapaJ-
JIeIbHO BEJAYT KOHTPOJIbHBIE OMNLITHL B COOTBETCTBHH ¢ Taba. 12.

BTopo# cnoco6

[Ipn macce HaBecku 20 0,8 ©' MOXKHO NPUMEHATb KUCAOTHOEe PacTBO-
yeHre. HaBecky noMeliaioT B KBapueBhiH CTaKaH, 400aBJaAOT 5 ¢M?® CO-
JASHOH KHCJOTH, HAaKPHBAIOT CTAKAH YAaCOBBIM CTEKJIOM H HarpeBaloT
npu cjgaboM HarpeBe A0 NOJHOIO PACTBOPeHHSA. 3aTeM MOCae OXJaaK-
JeHHA PACTBOP NePEHOCAT B MepHbie K006l BMecTUMOCThIO 100 cM3, 1o-
BOAAT PAcTBOD A0 METKH OUAHCTUJINDOBAHHOH BOAOH U MEpPeMelIHBalOT,
ITapannenbHo BeAYT KOHTPOJIbHbBIE ONBLITH B COOTBETCTBHH ¢ TalbJa. 12.

10.4.2. [Ipucorosienue epadyupoBoyrobix pacreopos dis KAAUO-
posKu npubopos no onpedesenHHblm 3NEMEHTAM

Ilna naMepeHusi MacCOBBHIX A0JeH aHAJU3HUDPYEMbIX PacTBOPOB NpPOO
TOTOBAT TPH TPajAyHPOBOUYHBIX PacTBOpPa. B MepHBHIE NOJHUITUJIEHOBLIE
KOJOB BMeCcTHMOCTBIO 100 ¢M® B cooTrBeTcTBUH ¢ TabJ. 13 BBOAAT onI-
pexenennnle 00beMbl CTaHAApPTHHIX pacTBOpoB (b, B) onpenensieMuix
3JIEMEHTOB U AOBOJASAT 00beM pPacTBOPOB B KoJa0ax A0 METKH pacTBO-
POM COJNSIHOH KHCJOTHI MOJISIpHOH KoHueHTpauuu 0,1 mMoab/am?.

Taoauuga 13

7|

Ny, " Maruni l HaTtpuii | Kanuy | Kanbusi
2285 T T E ool 2 1 Eoal s 1tas] 7 128
cgsf | L& | Bsgf |,B | B:%% (.B | BsBB |, | B:gd
=221 o m §5..mm <3 | EFEF‘Q < 0 Ep:m 5 M E[_.m%
Eoxa £25. | B985 [£8. | B985 |25- | A |25 | B89EL
23R of% | £erd |c23 | ZgRd [8E3 | FIR (823 | f2ad
- = - I

0,01 — | _ | ! B | — _ — _
0,02 ] B ~— - ~— — — —
0,05 2,5 B 5 B | — — —
0,08 i 4 B - — - — I M —
0,1 5 | B 10 | B 1 B 0,5 b
0,2 10 B 20 B 2 B 1 l b
0,4 20 | B | 2 B 4| B | 2 B
0,5 25 B 2,5 b 5 B 2,5 b
1,0 5 | B | 95 | b i 10 B | o b

B cayuasx pacTtBopeHust Npob ¢ HCIOJAb30BaHHEM INEPOKCHIA BOJO-
pofla TPaAyHPOBOUHbIE PACTBOPH roTOBAT ¢ AoGaBiaeHneM 20 cM® Ie-
pokcujaa Bojgopoxa H 10 cM® pacrBopa COJISIHOM KHCJOTH MOJISIDHOH

xoHnentpanuu 0,1 Mmoab/am°.
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104.3. H3mepernue aHAAUTULECKUX CURHAAOS

MamepsiioT BesTHUHHY abCcopOuuM (KOHNEHTPAUHH) ONpelensieMblX
3JIEMEHTOB B YCJOBHAX, npuBefeHHbIX B TabaA. 14. [1pu s3Ttom cuavyana
MPOBOJAAT KaquOpoBKy npubopa 1o onpenensieMoMy 3JEMEHTy, nocJe-
AOBAaTEJbHO PAacCHblifg B IJIaMs HYJEBOH PacTBOP: PacTBOP COJIAHOH
KHCJIOTH MOJasipHOH KoHueHTpanun 0,1 moan/amM® uam pacTtsop, NpH-
roroBiaeHHblil cMeliennem 20 cm® nepokcuna Boxoponaa, 10 cm® pacr-
Bopa HC] (oc. u.) 1 70 cm® OMIZMCTHANHPOBAHHOK BOJABLI (B cCJayuae
HCIOJb30BAHHSI TPAJYHPOBOYHBIX DACTBOPOB, IMPUTCOTOBJEGHHBIX aHa-
JOTHYHBIM crnocoboM), 3aTeM TPU TPaAYHPOBOUHBIX PACTBOPaA, BBOAA
HX B nJaMsg B NOpPs/JAKe BO3PacTaHHS KOHUEHTpaUuui. 3aTeM pacHblIs-
IOT B IIJIaMs cHauyaja pacTBOPHLI KOHTPOJABHOTO ONbITA, MOTOM AHAJH3U-

pyeMble pacTBODH H H3MepsAT KOoHUeHTpauuio (abcopObuuio) omnpejne-
JISIEMOTO BJIEMEHTA.

Tabanua 14
Ilogada rasza, Krj/cme - oK THES
Onpene- Jnnuna E P XapaKkTepHC THKH K?lspor;’:a EH
AfeMul | BONRH, | pospyxa maH lanetd- | A S FOPeNKH 3bpex roM
SNEMOHT HM N,O JeHa ﬁ g, cecMaua
Bozayx
Marnui 285.2 1,6 0,2 {26 |[TIopenka ¢ aauuodt wean | Ectb
10 cMm
Bo3nyx * To xe Her
Harpui 589 1,6 0,25 0,4
| Bo3ayx
Kanui 766,5 1.6 0,4 2,6 | DBroicokoremnepatrypHas Henx
| | ropeska ¢ JJHHOH LIeJaH
o CM
| | 3akuco |
. 430Ta Ngo l
Kaavuupt | 4227 | 1,6 0,25 | 2,6 To xe Her

ITpumeuanue Boicora ropenku Bo Bcex cayuaax 7,5 MM.

10.5. O6paboTrka pe3yJabTaTOB
Boiyuciaenue pe3yabTaTOB aHaJH3a

Maccosroie poau onpenesnsieMoro sneMedrta (X) B NPOUEHTaX BHI-
YUCAAKTCA M0 hopmyJie

__(E:“‘CXGJI)'V 10_0 o
m - 1086 '

rae C — wmaccoBas KOHIEHTpallks ONPEAeNsieMOro 3JeMeHTa B aHa-
JUZHPYEMOM pacTBOpe, MKI/CM>;
Cvoa— MaccoBas KOHIUEHTPalHs ONPEAeJSsieMOro 3JEMEHTa B XO-

JOCTOM pacTBope, MKr/cM® (B ciaydae HECKOJBKHX HapaJ-
JENbHBIX XOJOCTHIX ONBLITOB 3Ta BEJUUUHA yCpeAHAeTCH);

X =
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V — o6beM aHANH3UPYEMOIro pacTBOpa, CM?;
m — Macca HaBecKH, T,

3HauyeHHs OTHOCHTEJbHBIX CTAHAAPTHHIX OTKJOHEHH#H AJA AHAamaso-
HOB MAacCOBHIX AOJIeH ompeAeseMblX 3JIEMEHTOB MpHUBeaeHbl B TabJa. 19d.

Ta6bnuuna 15

OTHOCHTE/BHO2 CTAHZAPTHOC OTKJIOHEHHE
JAHAaNa3oH onpeneasgeMbix I

MACCOBLIX NOJIed 3NGMEHTOB,

% Mg Na K Ca
1.10—5—5.10-5 0,35 — — —_
5-10—5—8.10-5 0,20 0,30 — —
8-10-°—1.10—4 0.15 0,25 0,25 S
1.10—4—5.10~4 0,10 0,20 0,2 0,15
5:10—4—1.10-3 0,05 0,1 0,1 0,]
1.10-3—5.10-3 0,02 0,05 0,07 0,05
5.10—-3—1-10-2 — 0,03 0,04 0,04
1.10—2—5-10-2 — — 0,01 —

INPHJIO)XEHHUE 1
Qb6s3aressHoe

NPUTOTOBJEHHUE CTAHJAPTHDLIX ObPA3L OB

Has anaansa MoanbjgeHa ¥ ero COENMHEHHH HCNOJb3YIOT rOCyJapCTBEHHHE CTaH-
naptune obpasuu (['CO), cocrosuive H3 roJJoBHOH cMecu H pasbaBHTeJss, H3TOTOB-
JICHHHE M aTTecToBaHHhe Bcecolo3HHM HayYHO-HCCIEZOBATEJNbCKUM HeHTpoM [ocy-
NapcTBeHHOM cayxObl cranmapTHhx obpasuoB (BHULICCO): TI'CO Ne 25—70
(oA anaausa Moaubaena Ha Al Ca, Mg, As, Co, Cu, Cr, Fe, Mn, Ni, Si, Zn, B,
Cd, Sn, Sb, Pb), I'CO Ne 26—70 (nns ananusa moaubGuena Ha Hf, Ta, Ti, Zn, Nb}
n TCO Ne 28--70 (mns amanumsa monubaesa Ha Al, Ca, Fe, Mg, Ni, Mn, Na, Si)
Win oTpacheBbie cranpaptasle obpasust (OCO), nan cranfapTesle 0o0pasupl Ipej-
npusaituil (COIl), npurotoBaeHHkbe MO HUXKENPHUBEAECHHOH cXeMe pacuyera.

KonnuecTBeHHBIH €OCTaB 3JeMEHTOB-METaJJIOB B TOJOBHOH CMeCH CTaHAapTHHX
o6pa3uoB npuseaeH B taba. 16.

Tabauua 16

Maccosas noas 3nae-

HoMcep MEHTOB B TrOJIOBHOH
CO OnpcpengeMae 3JTeMCH To! CMECH 10 OTHOLWAHH IO

K CcyMM@ 3J1eMeHTOB
MeTa/nos, %

1 Al, Ca, Mg, As, Co, Cu, Cr, Fe, Mn, Ni, Si, Zn, 1.00
Bi, Cd, Pb, Sb, Sn 0,25
2 Hi, Nb, Ta, Ti, Zr 5,00
3 Al, Ca, Fe, Mg, Ni, Mn, Na, Si 2,00
4 W 4,00
5 Si, Zn, Mn 2,00
Fe, Al, Ca 1,00

Ni, Mg, As 0,5
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s PT‘.}‘IE’I‘;:)H{% AaHHBIE TOJMOBHOH CMECH AsA npurotosiaeHusa CO npejcraBiaeHH B
Ta J!- —— »

Taoauna 17
Pacyernniit coctaB rosnopHo#i cMecH cTrauaapruoro o6pasna M 1 gas
ONpeACiCHH COAECPIKAHHA IKEae3a, MapraHiia, aNIOMHHHSA, KaAbliHA, MACHHA,
MBIILAKA, MELH, X00aabTa, XpOMa, LHHKA, HHKEJA, KPEMHHS, BHCMYTA,
KaaMus, 0J0Ba, CYPbMbI H CBHHIZ

3ananHoe Ko- | KonHueCThRO

osbbruKes JAUYECTRO OKCHIOB HA
Kosdpuu T npamecest (B | 100 r rososdoft

XHMHYSCKEA nmepecyera
HauMeHoBange dopmyn a OKCHRA Ha pacuere Ha | cMecs (B pac-
peacrisa N b A
r ' ofpaaen), r

Oxcupn MonubaeHa MoQ3 0,6665 86,75 130,1575
OKcHA Xenae3a F,04 0,6994 1,00 1,4298
OKcHI aMoOMUHRS A}, O3 0,5293 1,00 1,8893
Oxcua Maprasya MnQ, 0,6319 1,00 1,5825
OKcHA Kadablus CaO 0,7147 1,00 1,3992
OKcHA Mar’us MgO 0,6030 1,00 1,6584
OKcujx MBEIIbAKA As,QO3 0,7674 1,00 1,3203
Oxcun Menu CuO 0,7989 1,00 1,2517
Oxkcupg Kobadabra C0503 0,7106 1,00 1,4073
OkcHp XpoMa Cry0s 0,6842 1,00 1,4616
OKcHA HHHKa ZnO 0,8034 1,00 1,2447
OKCHA HHKeJs NiOs 0,7098 1,00 1,4088
OKcHA KpeMHHA SiO; 0,4674 1,00 2,1395
Okcua BHCMYTA Bi2O3 0,8970 0,25 0,2787
OKcHa XaaMug CdoO 0,8754 0,25 0,2856
OKcHua 0J0Ba SnO 0,8812 0,25 0,2837
OXCHJI, CYPbMBL Sb,0s 0,7527 0,25 0,3321
OKcHI CBHHLA PbO 0,9283 0,25 0,2693

100,00 149,7999

Ta6auuma 18

PacueTHulf COCTAB FOJMOBHOK CMECH cTaHaapTHoro ofpasua pas
onpefeicnis radpuud, HHOOHA, TaHTAAA, THTAHA H IHPKOHHA

3agaHuoe KoJlnuecTBO
Kosbduuuent | KOIHHYECTEO OKCHJEOB HA

Haumenosanne XuMmueckan | mepecuera | NPuMeceit (B | 100 r ronostod
peakTHBA dopmyna m:i Cé HT ,r;i HH a ;E:f:;;gqg g_ g{;gg“ﬂ (;M%a_c -
Kiif o6pasen),| ranndgeckui
r o0pazey), T
OkcHa MoaunbaeHa MoQ; 0,6665 75,0 112,5281
Oxcun radbuud HiO, 0,8480 5.0 5,8962
OxcHl HHOBHA Nb,Os 0,6990 50 7,1531
OKcHua TauTaJa Tay,0s 0,8190 5,0 6,1050
OKCHI THTaHa TiO, 0,5995 5,0 8,3403
OKcHI LIHPKOHHS Zn0Oy 0,7403 b,0 6,7540

146,7767
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Tabaunua 19
PacueTrHpii COCTaB rolOBHO# CMECH CTAHAAPTHOro obpasua AJfA OonpepeeHHA
COREPHAHHA Xeje3a, ANOMHHHA, KpPeMHMS, KaabUHf, MapraHila, Marsus, HUKejd,

HATPHA
3aRA4HOS KonxgecT po
KOJAKYECT BO OACHHOOB HA
Haxmed0opauxe Xumuueckasi Kr?:gli;gﬁg?:m npemecel (8 1100 r ronosHOR
peakTHBA ¢0PMYJ13 OKCHJa Ha pachTe Ha CMaCH (B pﬂc"'
METa/I MeTalJaHdec- | dere Ha Me-
Kuft o6pasen),| TAIHUECKHA
r obpaseu), r
Oxcua MoanbaeHa MoO; 0,6665 84,0 1260315
Okcun XKenesa FeqOq 0,6994 2.0 2,8596
OkcHa aJdIOMHHHA Al O3 0,5293 20 3,7786
OxcHi KpeMHHSA SiO, 0,4674 2,0 4 2790
OKcHA KaJblus CaO 0,7147 2.0 2, 7984
OkcHa Maprasua MnO, 0,6319 2.0 3,1650
OKcuj Maraus MgO 0,6030 2,0 3,3167
OxcHO HHKeJ A NioO3 0,7098 2.0 28177
XJIOpHI HATpHHA NaCl 0,3934 2,0 5,0839
| 100,0 | 154,1304

Has npurotoBaennsi CO B TOJOBHYK cMeChb MOXHO BBOAHTb H [ApPYTHe OKHC-

Hble coelHHeHHUsA 3NeMeHToB, B 3sToM cayuae HeoOXOmUMO TPOHU3IBECTH COOTBETCTBY-
IOLIHH IIEpecuer.

Tadtauuna 20
PacueTHuii COCTAaB TOJIOBHOH CMECH CTaHAApTHOro obpasuna Ne 5 ajg onpexeaeHus
KpeMHHA, MapraHua, HHHKa, XeJje3a, aJdiOMHHHA, KaJAbUHA, HHKEJA, MMWbAKE H

Mariusg

3anaHHO € KongeCTBO

KOJIHYSCTBO OXKCHJAOB HA

Haumenosanue XHMpYeCcKas K?:::gg? queH Te;{ ! nﬂ:g’f::f H(:' ;gg uggg "’i;

pearrina GopMyna Oﬁgﬁﬂﬂa hI:eTannnqec- pacuere Ha Me«

ku#t o6pasen),] TAWVIHYCCKUH

r ofpasen), r
Oxcuag MoaudneHa MoO; 0,6665 89,50 134,2836
OKeHa KpeMHHS SiOq 0,4674 2,00 4,2790
Okcun Maprasua MnQO, 0,6319 2,00 3,16501
OKCcHA 1HMHKA Zn0O 0,8034 2.00 2,4894
Oxkcupa xkeJyesa FeqoOy (,6994 1,00 1,4298
OxkcHO aNIOMHEHESA As,0; 0,5293 1,00 1,8893
Oxkcua Kanbius CaO 0,7147 1,00 1,3992
Oxcua HUKens NiO3 0,7098 0,50 0,7044
OxcHa MhilIbSiKa AssOs 0,7574 0,50 0,6602
OKCcHR Marsus MgO 0,6030 0,50 ~0,8292

100,0 151,1292
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[oN0BHYI0O cMeCh CTAHAAPTHHX OOpPa3UOB TOTOBAT NEPeMeUINBAHUEM OKCHIOB €O
CHMPTOM B TeueHHe 2 Y ¢ NOCJAEAYIOIIEM BHICYUIHBAHHEM IIPH TeMmnepatype 70—
—80°C B TeyenHe | 4, 3aTeéM NOBTOPHO IlepeMEIINBAIOT B' TEYEHHE ] 4 H OKOHYa-
TeJbHO NOACYWIHBalOT Npu Temnepatype (105%5) °C B cymunbuoM mikady HIH TOR
HHPpaKpacHOH JaMIIOH.

Konuuectso cnupra, pacxoayeMoro ajas npurorosjexus 15 r CO, 50—60 cm3,

KoanvecTBO MeTansiloB B |1 I MOJIOBHOA CMECH, KOTOpPOE HCROJB3YeTCS B Halb-
Hehmux pacuerax CO, npuseneHo B taba. 21.

Tabanua 21
Pacxon pcakTHBOB HA NMPHTOTOBJAE-
HoMep nde 100 r npumecelt ronoBrOA cMe- KOaugecTs0o MeTaOB KongaecTe) MeTANNO0B
CO CH B pacuyeTe Ha MEeTAJHICCKHA B rOJIOBHON cM@CH, T B 1 r ronosHOR,
ob6pasen, r CMacCH, T
] 149,7999 100,0 0,6676
2 146,7767 100,0 0,6813
3 154,1304 100,0 0,6488
4 149,0801 100,0 0,6708
o 151,1292 100,0 0,6617

Pesayabratsal pacuetoB KoMiiekToB CO ¢ pasnHyHEIMH MAacCOBHIMH JOJAMY MpPH-
Meceit TIpuBeAeHE B TabJj. 22-—26.

[Ipy He0o6X0AHMOCTH MOXKHO H3MeHHTb KpaTHocTh paszbasienus CO.

[Ipumep pacuera CO Ne 3—1.

M3 T1aba. 21 caexyer, yto 1 r roaoBHoi cmecH CO Ne 3 comepxur (,6488 r
MeTaJla.

Cranpapramit obpasen Ne 3—1 (tala. 24) noaydawT pa3GaBiAeHHEM TroOJOBHOR
cMecH OKcHAoOM MoJnbaeHa B 8 pas.

Bepyr HaBecKy rogoBHod cMecH 1,5 r. Haxoaar koaHuecTBo MeTaana, cojepxa-
eecs B 1,9 r rosoBHOH CMecH, H3 CJAELYIOUIeH TIPONOPLNH:

1 r ronosHO# cMecu coaepxkut (,6488 r Mera/nos;

1,5 r rojioBHOH CMecH COAEpXKHT X I MeTaJJoB

1 5.0,6488
X= i

Has toro, uroOb pasb6aBute 0,9732 r MeTamnoB B 8 pas OKCHAOM MOJHG-
neHa, HeoOxoauMo B3sTh MoaubaeHa 0,9732.7==6,8124 r, a Tak kKak pasbaBHTeJeM
IBJASETCA OKCHJA MoJaubaeHa, TO ero Heo0X0AHMO B34Th

6,8124
(6665

Hdag yTouHeHHs MaccoBOH Ao0H 3JeMeHTOB ¢ KoMmuaektax CO  Heo6XOZHMO
BBOJAHTbL NOIPaBKH.

IlonpaBka, yuyHTHIBaWOWasd MacCOBHeEe AOJH OCHOBHOI'O BelleCTBa B peaKTHBE,
HanpuMep: u3 taba, 17 BUAHO, UTO AJA NPHTroTOBJAeHHSA rovioBHo#l cMecH CO Ne |,
copepxamedi 1 % amoMmuuus, HeoOxoaumo B3ATh 1,8893 r 100 9% -moro okcuaa anio-
MHHHA. Ho B nacnopre Kk JAaHHOMY peaKTHBY YKa3aHo, 4YTO B HEeM COAepXKHTCH
97,9 % oKcHaa anOMHHHS, CJAeOBATEJNbHO TONOBHAsT cMech OyaeT  colepKaTh He
1,0 %, a 0,979 %.

Heob6xoauMo TakKe Y4YHTHIBATb, UTO HEKOTOpPHEe 3JeMEHTH BXO/JAT B pPEaKTHB
He B BHJe OJHOrO OKCHIA, a B BHJAE CYMMBI OKCHJOB,

Hag nonpaBKH HeoOXOAHMO TOYHO 3HATh COAEpXKaHHE OCHOBHOIO 3JeMeHTa B
peakTuBe, K TakHM peakTHBAM OTHOCATCH OKCHABHI KeJie3a, MapraHiia, HHKeJs, CYpb-
MHI.

=) ,9732 |

:210,2212 r.



TaGauuna 22 O
Pacuer KoMnieKTa cTangapTHpX 06pa3iioR, NPHUrOTOBAECHHHX pasbaBjeHHEM @
rojopHoH cmecu CO N\ |
g’ Macca HaBeCKH, T KparHoctb pasGaBnenHs 3
@ MaccoBas mons ¥ O
B | Kaxjoro, sneMecHTa Cranpaptesie oGpasunl = Cran/apTHtIe 06pa3 sl -
¥ | B pacuere Ha Mme- 5
o TATNHYECKHHA 06- ! ey
’g pasen, % = z
B, 3 2 2 -
= | o cn R T
3 | Mg, As S | 1-1 j1-2 | 1-3 | 1—4 | 1-5 | 1—6 | 1-7 | 3§ S hi—-1lt—2h1—3f 1—-4 1—5] 1—6} 1—7 =
o | Cu, zZn, | Bl, Cd,} & = %
o, FE, Mﬂ, Pb. Sb, E g 'I-_ E
2 | Bi, Ni, Sn 0 © S
§ CO: CI‘ E EE E
1—1] 0,20 0,05 2,0000] — 8012005 | —} —} — — | — | — | —
1—2{ 0,02 0,005 — {1,6000f — — — — — — 11350200 — 10| —| —| — | — | — | —
1—3( 0,01 (0,0025{ — { — [8,00000 — | — [ — | — [ — | 8,00000 —| —j2{— —{—|~—{—
1—4| 0,005 |0,00125{ — | — [ — [8,00000 — | — | — | — | 8,00000 =} = —{2]|—|—]|—]—
1—5; 0,0025 (0,00063] — | — | — — |8,0000] — — — | 80000} —~| —}| —{ —|2 | =] ~] —
[—6[ 0,00125/0,00031 — — — —_— — 18,0000 — — 8,0000] — —[ —[ =} — 2 —_ —
1—7] 0,00063{0,00016] — — — — — — 18,0000] — 8.,0000| —} —| —| —| — — 12 | —
I—8] 0,0003110,00008] - — — — — — — 18.0000| 8,0000] —f —| — —] — — | 2

[IppMevanne. 1 r craHzapTHoro o6pasna 1—1 cozepxur 0,6666 r MeTas0B:
1 r crangapTHoro ob6pasua 1—2 cogepxut 0,6665 r Meranos.



Ta6aunma 23
Pacuer KoMNJaeKTa CTAaHARPTHRIX 00pa31 0B, NPUTrOTORACHHHX pasfaBiacHueM
roJoBaoid cMecu CO Ne 2

Macca HaBeckH, T Kparnoctk pa3basne.iud
MaccoBas 1Q- -
o WROT
S | newenra vt O atpebna
5 | pacuere Ha
= MeTalHuYec - 717 " pas6apyu- 3
- KuH ?}'513’33&”- Fonon:an TbL- =
s % CMeCh OKCH A MO- =
:g 91 903 nudpcna < 51 o_3
28 | nf, Nb, Ta o
= ’ ' » >
é‘g Ti, Zr I | E
2—1 0,50 1.5000 — —_— 13,7998 10 —_— —-—
2—2 0,10 —_— 2.4000 —_ 89,6209 — 5 —
2—3 0,00 — 1,5000 — 13,5294 — 19 —
2—4 0,01 — — 2,4000 96072 — e D
2—5 0,005 —_ — 1,2000 10,8081 — — 10

P

MMpumeuanne, 1 r craigapraoro ofpasua 2—1 comepxur 0,6680 r meras-

J0B;
]l r CO 2—-3 cogepxkur 0,6670 r MeTaanos.

TaGanuna 24
Pacuer XOMOAeKTa CTAHZAPTHMX 006pa3toB, NPUroTOBJICHHBIX pa3faBaeHneMm
roJioBHoit cmecu CO M 3

| Maccoras po-|___ Macca Hasecky, r | Kpatuocrb pasGasnenns

o A% KAWADTO |

£ 37IEMEHTa B CrasgaprHhle | (CTAHJAPTHRHIE

2 pacgere Ha 06pas sl 06 pa3ilpi

a, MeTalVIHdcC- 1

< KHil o6pazel, Pa3dasH- &

= % Fonoguan TeNb— <

= CMeCh oy;gﬁ;[ . :

LB JH i at)

o | Al ca, Fe, 31 34 [TOHPAC Z 3-1 | 3—4

E S, Mg, Si, Ni, g

T8 Na, Mn 2
3—1 0,25 1,5000 — — 10,2211 8 — —
3—2 0,062 — 4,0000 —_ 11,9586 — 4 —
3—3 0,0312 — 2,0000 —_ 13,9517 e 8 —
3-—4 0,0156 — 1,0000 —— 14,9482 —— 16 —
3—5 0,0078 — — 8,0000 7,9988 — — 2
3—6 | 0,0039 — — | 4,0000 | 11,9982 — | — 4
3—7 0,00195 — — 2,0000 13,9979 — — 8

IlppMeuanue, 1 r cranpaptiHoro obpasua 3—1 cogepxur 0,6642 r metan-
7I0B;
1 r crangaptHoro obpasua 3—4 conepxur 0,6664 r merannos,
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rosoBHoI cMecu CO e 4

Macca HaBeCKH, T

Tabaumwa 25
Pacuer KOMMJIGKTA CTAHAAPTHHIX 00pa3loB, NPUroToBAEHHHMX pa3zbaBjeHHeM

HoM Maccosag poan

cragapr- | POIOBNS 5 pac-

oﬁliaoal:-soua naqecxnﬁuoﬁpm OKcun CT:zgﬂaﬁpT-f GTafl,uaﬁp'r- TI;?:G_&?K._
setts % BonbbpaMa | B0 41 | seu 43 |CHA MOTHG-

ne

4.—1 4,00 0,0044 — — 14,4036

4—2 1,00 — 2,0000 — 7,5484

4—3 0,50 — 2,0000 — 14,0903

4—4 0,25 — — 4,5000 4,5034 |

45 0,125 — — 2,3000 6,9052 |

KpatHOCTH
pa3Gasnenys

| | oo |
oo ||

[Ilpumeuanune 1 r cranpaprHoro ofpasua 4—[ coxepxut 0,6708 r Metada-

JIOB;

! r cranpaprioro obpasua 4—3 coaepxur 0,6670 r Merannos.

Tadoauna 26

Pacuer KOMMJEeKTa CTaHAAPTHBIX 00pas3ioB, NpUroToBJEHHMX pa3faBiaeHHEM

ronoBsHoit cMeci CO MNe 5

!
£
4]
=
-
e
&2
-
o
5
o

Horo ofpasua

5—1
5—2
H—3
5—4
5—5
5—6

Maccoraa A0 KAKI0 QO 3ae-
MEHTA B pacUeTe Ha METAaJJH-
gackui ofpaseu, %

=

A CO CO
Si, Zn, | Fe, Al, | Ni, As, o9 | 5-1 | 5-3
Mn Ca Mg S =

I

0,20 0,10 l 005 |1,5000 — | —
0,04 0,02 0,01 — 13,0000 —
0,02 0,01 0,005 | — [1,5000] —
0,01 0,005 | 00025 | — | — |7,5000
0,005 | 0,0025 | 00012 | — | — 13,7500
00025 | 00012 | 00006 | — | — |[t,8750

Macca HaBecCcKH, ©

PasHaBH-
TA1b OKCH I
MONuONeda

13,4028
11,9910
13,4899

7,5000
11,2500
13,1250

KpaTrocrh
pasGaBleHKd

CO | CO
S~1| 5—3

TonoBHas
CMaChb

I O B =

o
10

ot | ||

[IlpumMeyanue. | r crangapTHoro obpasua 5-—1 cogepxur 0,6650 r merad-

/10B

I cra”gapriHore obpasua 5—3 coaepxut (,6665 r Metannos.

ITpn npuroropsenun xomnaexkta CO M3 ronoBHo# cMecH pa3baBJeHueM OKCHAOM
MoanbaeHa HeoOXOAHMO BBECTH HONPaBKy B KOHUEHTPAllHIO KaXKJAOTo 3JeMeHTa 34
cueT npHMeced, BBOAUMEIX ¢ pa3basurteneM. Hanpumep: aas npurotosjeHus CO Ne
3—1 Gepyr 1,6 r roaoBHOH cMmecH, 4TO coorBercTByer (,9732 r Mmetaqios H 10,2211
[ pasbGaBuTens (oKcHia MoJsubiaeHa, taba. 24). B nacnopre (ceprudukarte) Ha OK-
cHA MoanOneHa yKasaHo, 4TO KoHUeHTpauus Al B pasGasutene 0,001 %.

Otcrofia HaxonuM KonauuectBo Al, comepxkatmeroca B 10,2211 r MoO; u3 cae-
AYIOlIeH NMPONMOPHHH:
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100 r MoOj; coanepxar 0,001 r Al;
10,2211 r MoQO; copepxkar X r Al

10,2211-0,001
X= 100
HaxonuM KoOJMHYECTBO ajIOMHHH:, BBOAHMOro B CTaHRXApPTHHE obpasel C roJjos-
HOH CMecChlO, H3 IIPONOPLHHA:

B 100 % comepxurca 0,9732 r MeTaanoB, ¥3 HHX Ha gaoaio Al nprxoaxTcs
2,00 %, uro paBHo X r

—0,0001 r.

0,9732.2,00
X=—"760 =0,0195 r.

CaenoBatenrHo B CO Ne 3—1, nNpHroToBaeHHOM H3 rOJOBHOH CMECH, aMIOMHHUSA
eeeaeno 0,01954-0,0001=0,0196 r, yto cocrapaser He 2,00 %, a Beauuuny:

2.00 % —0.0195 r:
X % —0,0196 r;

+_ 2,00-0,0196
= 70,019

HB CO Ne 3—1 BBeneno ne 0,25 % Al a 2,103 %: 8 — 0,2513 %.
KoHiuienTpanun npuMmeceil B pasbaBurelie TakXkKe MOXKHO YTOYHHTL NIPH IOCTpOE-
HHH TPAadHKOB METOAOM <«IOCACAOBATENbHLIX HPHOAUIKEHHHY,

=2,0103 %

INPHJIO)KEHHUE 2

Cnpasounoe
TABJIMIA BEJNUMH ig _11_  COOTBETCTBYIOUIMX H3MEPEHHBIM
>
3HAYEHHAM

AS [Ipusenennas HI}}KE Taba. 27 CHYXHT AJNs NEePEeBORAa  M3MEPEHHHIX 3HAYeHHF
A

5 E BeJHYNHE lg-r; .

Tabauya CONepKHUT pe3yabrTaTtH pacuera no Popmyae
AS

] ——
lg 7;- = 1g (10 ¥ —1).

QopMyJay BEIBOAAT CJAEAYIOUIHM 06pa3oM.
O603HauuM CyMMapHYIO HHTEHCHBHOCTL JHMHHH BMecTe ¢ QoHOM uepes [,;q¢, HH-
TEHCHBHOCTbL (POHA NOA MAKCHMYMOM JIHHHH B OTCYTCTBHH JHHHH — uepe3 [y, Tak

KaK In;o=1I,4+1p, TO OTHOIIEHHe HHTEHCHBHOCTH JHHAH I; K HMHTEHCHMBHOCTH ()OHA
[y olpenensieTcs BHPAKEHHEM

—1, (1)



Ecan ycaoBus ¢ororpadupoBaHEd cHeKTpa BHOPAHW TaK, YTO MOYEPHEHHA JM-
HuH ¢ ¢poHOM [ayp W POHa B OTCYTCTBHH JHHHUH [o A€KAT B 0ONACTH HOPMAJAbHRX
NOYCPHEHHH, TO

J-ﬂ+¢ AS
g =7 =" (2)
rae AS — pasHOCTb nHouepHeHH#t JHHHH H dOHa, BHUHCASEMAas 1O QopMyne
AS=Sp 4 4—So;
Y — $aKTOp KOHTPACTHOCTH POTONJACTHHKH,
Orciona, noaysysich dopmyJoit (1), noaysaem
lg £ —-—lg( las —-1) == lg(loé{’i-—-l) (3)
Iy {g '

Ecan B cnekTpe pa36aBHTeNAs CTaHRAPTHHX o06pa3noB oOHAPYXKHBaeTcs AaHAaMAH-
THYECKasA JAHHHS [OAaHHOH NPHMECH, TO AJAS KOPPEKTHPOBKH Ha 3arpA3HEeHUd MOXHO
APHMEHNHTD CJAEAYIOMHA cnocoeb pacyera.

!
Beanuuny 1g ]; AAS CTAaHZAPTHHX 00pa3noB BHUKCAAIT 0O (dopMmyne
I AS, S
lg —7— =lg10¥ —107 ), (4)
Satpip — MOUEPHEHHE AHANHUTHYECKOH JIHHHH NPHMECH B CHOEKTpe CTaHAAPTHOrO
o0pa3sna;
S¢ — nouepnenne Poua;
Spie — TOUYEpPHEHHE AHAJHTHUYECKOH JIMHHH B cleKTpe pasbaBurens NpPoOH.

I
Bns ananusupyembix 1npo06 BeJIHUMHBI lg 1; BHIUHCAAIOT No Qopmysae (2) Hu

[0 TPAAYHPOBOIHOMY rpaduky onpenesasiloT KOHIIEHTP Al UH.

KOpPpPEeKTHPOBKY CTaHAAPTHHX o0pasuos Ha 3arpssHenue paslfaBurens MOKHO
peaath, nmpubasassi KOHLEHTPAauUH pa3baBuTess, NPHBEJCHHHE B Iacnopre CTaHAap-
THEIX 00pa3LoB HJKM HalJeHHbIe METOAOM IIOCJAeA0BaTedbHBIX npubiauxenui. B 3sTom

J]
clyyae BeJIMUHHY g Te JUIST CTaHAApTHHX o00pa3snoB BHYHCAAKT 1o (opMmyde

(2). Ecau copepxaHue mpuMecH B aHaAH3HpYeMo#l npole 3HAYMTENbHO BHIXOAMT 3a
npeAenn CTaHAAPTHHIX 00pas3loB, TO aHaau3upyeMyio npoby paszbGaBaAT YHCTHIM

pasfaBuTeneM —— OKCHAOM MoJaubjieHa -— IO YCMOTPeHHIO aHaJuTHKa, IlpoBoasrT
aHaJau3 pasbGaBjeHHON npoOHW ¥ pas3bGaBuTeNsi. 3aTeM JAeAalT pacyer 1o Qopmyae
(3y nau (4).

HalinjenHyi0 XOHUEHTpaLHUi0O NMPHMECH YMHOXAIOT Ha KPaTHOCTh pa3baBJ/ieHHS.
Tabnuna oxsartoiBaeT HauboJsiee BaKHble [JIs NPAKTHKH aHAJAHTHYeCKOH paboTH

AS
sequuna — ot 0,05 no 1.9.
Y AS AS
Tabsuna oxBaThiBaeT 3HAYEHHS T or 0,050 10 0,99 u 3HaueHusn -,i;"- OT
1.0 no 1,9,
AS

PaccMoTpuM uyacTs TaGAHUB, OXBAaTHBAWIIYIO 3HAYEHHS 0,05%—,‘}— <0,99,
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B GoxosuHe Tabiunsl nNpHBeleHH 3HaueHAS -.f;—s- 0,05, 0,06, 0,07...0,93. Cnpapa

OT BeJIHUHHLI _A_§_ B 3aroqioBKax Ttaluuunl Hanéfd¥aumnl uudpw 0, L, 2, 3, 4, §,

v
. AS
6, 7, 8, 9, o3HayawliHe TpeTHH MocJe 3ansTol 3HaK BeauyHHn —— . Mimes onpene-

Y
AS AS
JEHHOe 3HaygHHe Bl Hanpnmep,-;v—- ==0,537, maxoaaTt cTtpoKy 0,53, coorsercr-

BYIOLIYIO NepBHIM JABYM 3HAaKaM nocte 3ansaTod, H B rpade Tabauust nox uudpoi 7
I, AS

7 =0,388. Anajiorguno Anaq

P Y

=(,143 B crp};xe 0,14, B rpade Tabauup nmox uupporn 3 YUTaeM COOTBETCTBYIOLYIO
BEJHUYHHY | L = 1,591
Y 18 77 o

y—

4HTaeM COOTBETCTBYIOULYIO BeAuuuny lg

AS

Yactp Ta6aHIb, OXBATHIBAKOILAA  BEJHYMHLL S or 1,0 xo 1,9 nmocrpoeHH

AHAJIOTHYHBIM Soﬁpaaom, Cc TOH JIMIHb PasHuUel, 4To B NepBOi cieBa rpade TabaniuH
A

BEJIHUHHA _‘P_ nH3obpakKeHa ¢ OJHHMM 3HAKOM mocJe 3anAaTod, a uudpu 0, 1, 2, 3

... 9 B 3arosoBkax rpad talauibl O3HAYAIOT BTOPOH NOCJHE 3aNATONH 3HAK BANUUHBL
AS AS

v Tak, uMeda 3HaueHUd T =1,36, B cTpoke 1, 3 B rpade Tabauust nop uHop-
poi 6 uHTaem lg L =1,341.
I
Hnast BeJHuHH A‘S-— , MeHblIuX yem 0,301, xapaxTepucTHKa OTpHIlaTeJbHA, YTO
Y

OTMeueHO 3HAKOM MHHYC Haj XapaktepuctHkoi (1...).

J1

Tak kak 1 +¢’, TO paccMaTpuBaemas TalJHila MoxXeT OBITh IpHMEHeHa Tak-
I
¢

Me M AJS HAXOXKACHHS BeJAHYHH Ig

I, S
7. » COOTBETCTBYIOLUHX 3HaUeHHAM lg
b Iy

KaKHM OBl cnoco60M OHH He OBJH H3MeDEeHHI.
B ToM cayyae, ecnx HakTop KOHTPACTHOCTH He H3MeHsercd y==1, TO BMeCTO

AS
BeJIHUHHE T MOJB3YIOTCA TOJNBKO BedHuHHOH AS. EciaH B 3TOM ciyuae H3Mepe-

Ha BeauuuHa AS=0,674, To B cTpoke 0,67, B rpade nox uuppoit 4 yurawr 0,571.
Crenyer OTMETMTb, YTO HaljeHHas TakuM ofpasom BeanuynHa 0,571 npeacrabjser

[ A

A, alg (10 S_1).

¢
JJsist mocTpoeHHs XapaKTePHCTHYECKOH KPHBOH M pacuera Tabsaull HCMOJAb3YETCH

AEBATHCTYIIEHYATHIA OcJJabuTeln.

coboli He lg
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Tabauiga 27

OTHO LICHHE Bennypnn norapu¢MOB OTHOIUEHRH HHTEH cnaﬂt;cm AHaJIH TH9¢CKRX

PA3HOCTH NO- NMER MR TEHCHBHOCTH do4a |g——

YepHeHHs aHa - I(p

JIHTHYeCKOH

JEHHUH K dak-

TOPY KOHTpACT-

HOCTH ¢doro-

Macmﬂmég_ 0 I 2 3 4 5 6 7 I 8 9
0,05 1,086 |1,096 lf‘,104 1,113 [1,122 (1,130 {1,139 |T,147 |1,155 (1163
0,06 1,171 {1,178 |1,186 1,193 |1,201 |1,208 |1,215 |i.222 |i",229 |1 236
0,07 1,243 |1,249 {1,256 {1,263 |1,269 {1,275 {1,282 |1,288 {1,294 {1,300
0,08 1,306 [1,312 (1,318 |1,323 1,329 {1,335 {1,340 {1,346 {1,351 |1.357
0,09 1,262 (1,368 |1,373 [1,378 1,383 (1,388 |1,393 [1,398 1,403 [T,408
0,10 1,413 |1.418 |1,423 |1,428 |1,432 |1,437 |1,442 |i 446 |1,451 |i 455
0,11 1,460 |1,464 |1,469 {1,473 |1,477 [1,482 1,485 {1,490 |1,494 | 499
0,12 1,503 11,507 |1,511 {1,515 {1,519 |1,623 {1,527 {1,531 (1,535 {1539
0,13 1,543 |T,547 |1.550 (1,554 (1,558 |i,562¢(1,566 {1,569 |1,573 |1.577
0,14 1,580 |1,584 (1,587 |I,591 |1,595 1,598 (1,602 1,635 [1,629 |1 612
0,15 1,616 1,619 |1,622 |1,626 |1,629 |1,632 {1,626 |1,639 (1,642 |T,646
0,16 1,649 (1,652 {1,655 (1,658 [1,662 |1,665 |1,668 |i,671 (1,674 |T,677
0,17 1,680 (1,684 1,687 |i,690 (1,693 {1,696 {1,699 |T,702 {1,705 {1,708
0,18 1,711 (1,714 {1,716 |1,719 (1,722 |1,725 |1,728 {1,731 |1,734 (1,737
0,19 1,739 i1‘,742 1,745 11,748 {1,751 1,753 |1,756 |1,759 [1,762 (1,764
0,20 1,767 |1,770 |1,772 |T,775 |1,778 |1,780 |1,783 |1,786 {1,788 |T,791
0,21 1,794 1,79 |i.799 |1,801 {1,804 |1,807 (1,809 |1,812 |1,814 |i"817
0,22 1,819 |1,822 |T,824 |1,827 {1,829 {1,832 |1,834 {1,837 |1,839 |I,842
0,23 1,844 |1,846 |T,849 |T,851 |1,854 |1,856 |1,858 |T,861 1,863 |T,865
0.24 1,868 |1,870 |1,873 {1,875 |1,877 |1,880 |1,882 |T,884 F 887 |1,889
0,25 1,891 |1,893 |T.896 {1,898 |1,900 |1,902 |1,905 |1,907 {1,909 {i 011
0,26 1,914 {1,916 {1,918 {1,920 (1,922 1,925 |1,927 |1,929 |1,931 |T,933
0,27 1.9%6 ‘T",gss 7,040 |T,942 [T,944 [T,946 [1,948 |i",951 [T,953 |{{.955
0,28 1,957 11,959 |1-961 |i,963 |i"‘,965 1,967 |1,66) [1,971 (1,974 {1,976
0,29 1,978 [1,980 !1_,982 1,984 {1,986 |1,988 (1,990 {1,992 |1,994 |1,996
0,30 1,998 10,000 |0,002 {0,004 |0,006 {0,008 10,010 ]0,012 [0,014 0,016
0,31 0,018 [0,020 0,022 |0,024 [0,026 |0,028 10,029 [0,031 |0,033 {0,036
0,32 0,037 {0,039 [0.041 10,043 {0,045 |0,047 |0,049 (0,050 {0,052 |0,054
0,33 0,056 10,058 (0,060 (0,062 |0,064 10,065 |0,067 |0,069 |0,071 {0,073
0,34 0,075 0,077 |0,078 (0,080 |0,082 {0,084 (0,086 {0,088 0,089 (0,001
0,35 0,093 10,095 {0 097 {0,098 {0,100 10,102 {0,104 (0,106 {0,107 }0,109
0,36 0,111 0,113 [0,114 0,116 [0,118 {0,120 {0,121 {0,123 [0,125 0,127
0,37 0,128 {0,130 |0,132 [0,124 {0,135 |0,137 0,139 |0,141 (0,142 |0,144
0,38 0,146 |0,147 (0,149 [0,151 {0,153 |0,154 0,156 10,158 0,159 0,161

0,39 0,163 [0.164 [0.166 10,168 {0,170 0,171 {0,173 0,175 [0,176 {0,178
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ITpodoarxcerue rabar. 27

BanHuyuna sorapudMOB OTHO LIGHHH HHATEHCHBHOCTH AHAJHMTHYECKHX

OTtHo1lende I,
Pa3HOCTH IIO- JHHKA HATEHCHBHOCTH doHa g ——
YyepHeHHs1 3Ha- I b

JIHTHYeCKON JIH -
HHH K $aKTOopYy
KOH TPaCTHOCTH

doTonnacTHHKY
JAS 0 1 5 6 7 8 9
Y

0,40 0,180] 0,181 0,188} 0,189] 0,191 0,193|0,194
0,41 0,196 0,198 0,204| 0,206| 0,207{ 0,209[0 211
0,42 0,212} 0,214 0,220} 0,2221 0,224} 0,225{0 2927
0,43 0,228{ 0,230 0,236] 0,238] 0,239] 0,241(0 243
0,44 0,244] 0,246 0,252 0,253| 0,255| 0 257]0.258
0,45 0,260| 0,261 0,267| 0,269( 0,270( 0,272]0,274
0,46 0,275 0,277 0,283 0,284| 0,286 0,287[0 289
0,47 0,290] 0,292 0,298 0.299] 0,301] 03020304
0,48 0,305 0,317 0,313} 0,314| 0,316 0,317]0,319
0,49 0,320 0,322 0,328| 0,329] 0,331] 0,332/0,333
0,50 0,335] 0,336 0,242] 0,344] 0,345 0,347(0,348
0,51 0,349| 0,351 0,357) 0,358] 0,360| 0,261[0,362
0,52 0,264] 0,365 0,371{ 0,372| 0,374| 0 375(0,377
0,53 3,378 0,380 0,385| 0,387 0,388 0,380l0,391
0,54 0,392| 0,394 0,399] 0,401] 0,402] 0,403[0 405
0,55 0,406| 0,408 0,413] 0,415! 0,416 0,417[0 419
0,56 0,420] 0,421 0,427 0,428 0,420| 0,431{0 432
0,57 0,434{ 0,435 0,441] 0,442 0,443] 0,445|0 446
0,58 0,447 0,449 0,454| 0,456| 0,457] 0,458[0 460
0,59 0,461] 0,462 0,468| 0,469 0,470 0,472}0 473
0,60 0,474| 0,476 0,481] 0,482] 0,484 0,485|0,486
0,61 0,488| 0,489 0,494| 0,496 0,497 0,498/0 500
0,62 0,501} 0,502 0,507} 0,509 0,510} 0,511[0 513
0,63 0,514 0,515 0,521 0,522] 0,523] 0,524]0,526
0,64 0,527 0,528 0,533} 0,535| 0,536] 0,537/0,529
0,65 0,540} 0,541 0,546| 0,548| 0,549| 0,550/0,551
0,66 0,553 0,554 0,559 0.560{ 0 562| 0,563/0 564
0,67 0,566| 0,567 0,572| 0,573| 0,574] 0,576/0,577
0,68 0,578} 0,579 | 0,585| 0,585| 0,587| 0,588]0,590
0,69 0,591] 0,592 0,597} 0,598| 0,600] 0,601/0,602
0,70 0,603 0,605 | 0,610/ 0,611 0,612 0,612/|0,615
0,71 0,616] 0,617 0,622 0,623 0,624] 0,626/0,627
0,72 0,628| 0,629 0,634 0,636 0,637 0,638/0,639
0,73 0,6411 0,642 0,647| 0,648 0,649] 0,650/0,652
0,74 0,653| 0,654 0,6591 0,660{ 0.661{ 0,663]0,664
0,75 0,665( 0,666 0.671] 0,672| 0,673 0,675/0 676
0,76 0.677| 0,678 0.683] 0.634| 0.686| 0.687]0 688
0,77 0,689| 0,690 0.635] 0,695] 0.698] 0,699l0.700
0,78 0,701] 0,702 0,707| 0.708| 0,710/ 0,711[0.712
0,79 0,713} 0,714 0,719] 0,720} 0,721| 0,723|0 724
0,80 0,725| 0,726 0,731} 0,732 0,733 0,735/0 736
0,81 0,737| 0,738 0,743 0,744( 0,745| 0,746/0 748
0,82 0,749] 0,750 0,755| 0,756, 0,757| 0,758/0,759
0,83 0,760| 0,762 0,766| 0,768 0,769] 07700 771
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I[Ipodoaxmenue Taba, 27
OTHO TIeH} A BcanuHHbl JIOTapH [MOB OTHOUIEHN A HH‘TEHCH*HHO?TH a'1aIUTHUECKH X
pPa3LoCin Io- JH M BHETEHCHBHOCTH (0. 8 ]g~——
yepdeHHA aHa- !¢
JH THYECKOA JIH -
HHH K ¢ axTtopy
KOATPACTROCTH
GO TONNACTHHKH
AS 0 | 3 4 5 6 7 8 9
Y
0,84 0,772} 0,773 0,776] 0,777} 0,778] 0,779| 0,780{ 0,782| 0,783
0,85 0,784] 0,785 0,787] 0,789} 0,790{ 0,791| 0,792] 0,793 0,794
0,86 0,795t 0,797 0,7991 0,800] 0,801} 0,802| 0,804| 0,805] 0,806
0,87 0,807] 0,808 0,811 0,812} (0,813| 0,814} 0, 815| 0,816] 0,817
0,88 0,819| 0,820 0,8221 0 823 0,824| 0,826] 0,827| 0,828} 0,829
0.89 0,820 0,831 0,834] 0 835! 0,836| 0,837 0,838] 0,839] 0,840
0,90 0,842 0,843 0,845| 0,846 0,847] 0,848| 0,850] 0,851} 0,852
0,91 0,852] 0,854 0,856{ 0,058| 0,959| 0,860] 0,861 0,862| 0,863
0,92 0,864] 0,866 0,868 0,869 0,870] 0,871 0,872{ 0,873} 0,874
0,93 0,876} 0,877 0,879{ 0,880] 0,881| 0,833 0,884| 0,885| 0,886
0,94 0,887] 0,888 0,890| 0,892| 0,893 0,894} 0,895| 0,896 0,897
0.95 0,898 0,899 0,902| 0,903} 0,904| 0,905/ 0,906| 0,907] 0,908
0,96 0,910f 0,911 0,213] 0,914] 0,915 0,916| 0,917{ 0,919 0,920
0,97 0,921| 0,922 0,924 0.925| 0,926 0,927| 0,929 0,930 0,931
0,98 0,932 0,933 0,925| 0,936] 0,938! 0,939] 0,940| 0,941] 0,942
0,99 0,943 0,944 0,946| 0,948| 0,949] 0,950] 0,951] 0,952| 0,953
1,00 0,954| 0,965 0,987} 0,998| 1,005] 1,020; 1,031] 1,042| 1,053
1,1 1,064| 1,075 1,097] 1,107| 1,118 1,129] 1,140{ 1,150{ 1,161
1,2 1,172 1,182 1,204| 1,214] 1,225{ 1,235| 1,246} 1,257| 1,267
1,3 1,278 1,288 1,309 1,3201 1,330] 1,341] 1,351] 1,362 1,372
1,4 1,382] 1,393 1,414] 1,424} 1,424| 1,445] 1,455 1,465 1,476
1,5 1,486] 1,496 1,517 1,527 1,538 1,548} 1,558 1,568 1,579
1,6 1,589{ 1,599 1,620{ 1,630] 1,640{ 1.,650; 1,661 1,671| 1,681
1,7 1,601} 1,701 1,722} 1,732| 1,742} 1,752| 1,763| 1,773] 1,783
1,8 1,793 1,803 1,824| 1,834| 1,844 1,854| 1,864] 1,874] 1,884
1,9 1,894( 1,905 1,925 1,935{ 1,945} 1,955 1,965{ 1,975 1,986
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