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rOCYOJAPCTBEHHBNHA CTAHOAPT COW3A CCP
S

CIUJIABBI U JIMTATYPBI PEIKHX METAJIJIOB

PentrenognyopecuesTHoIR MeTOA ONpeaeneHns HPKOHUSA, rocr
monuGaena, BoangpaMa H TAHTANA B CIUIABAX HA OCHOBE
HHOGHA 25278.15—87

Alloys and foundry alloys of rare metals. X-ray fluorescence
method for determination of zirconium, molybdenum,
tungsten and tantalum in alloys on the base of niobium

OKCTY 1709

Cpok aeficreus ¢ 01.07.88
no 01.07.93

HecoGnionenne CTAHAAPTA NMpecaeayeTc.i N0 3aKOHY

Hacrosmmit CTAHORPT YCTAHABIUBAET PEHTreHOGIYOPECUEHTHEIH METOR On-
penenenns uupkorua (ot 0,2 no 2,5 %) , monubaena (ot 0,5 0o 6 %), Bonbdpa-
Ma (or 2 po 12 %) u ranrana (ot 0,15 mo 1,5 %) B cruTaBax Ha OCHOBe HHOGHS.

Meron ocHoBaH Ha BO3GYXIEHMH aTOMOB NpoGbl NMEPBUYHBIM PEHITEHOB-
CKHM M3JTy4YeHHeM, PETHCTPaLy (pIyOpecUEeHTHBIX PeHTTeHOBCKHX CIIeKTpPOB 06-
Pas’loB CpPaBHEHHA M aHANM3MPYEMBIX NpOG M OINpeIesiecHHH JIeMEeHTOB 10 YpaB-
HEHUAM MHOXECTBEHHOH PErpeccHH.

1. OBIIHE TPEBOBAHHSA

1.1. O6ume TpeGOBaHKA K METOAM aHANM3a M TPeGOBa U Ge30MacHOCTH —
no I'OCT 26473.0-85.

2. ATIMAPATYPA, MATEPHUAJIbI U PEAKTHBbI

CnexTpomeTp peHTreHOBCKMH (nyopecueHTHeid THma CPM-18, CPM-20,
IIB 1400 dupmer ,,Qununc” (peHTreHOBCcKasA TpyOKa ¢ NaJUTafHeBbIM HITH cepe-
GpAHBIM aHOZIOM) HIIH aHATIOTHYHBIA C METPOJIOrMYECKMMH XapaKTePHCTHKaMH,
He YCTYNAKIIMMH XapaKTepHCTHKAM Ha3BaHHLIX CIEKTPOMETPOB.

Ynpapnsawiuas 3MeKTPONHO-BBIYACIINTENbHAA MallIHHA ¢ 0GbeMOM OTlepaTHB-
Ho# namATH He Menee 16 K 1 HaBopom nepudepuitHbIX YCTPOHCTB.

Ipecc ruppaBmuyeckuit HTP40 dupmsr ,Tepuor” (®PT), I1-10 wm anarno-
TUYHBIA ¢ ycuiueM He meHee 10 1.

Ilpecc-thopMa cranbHas UITH U3 TBEPAOTO CIUIABa.

H3panme opunnansroe [Tepenevarka Bocnpeinena
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H3noxuuua U3 DI0paTIOMHHUA OHaMeTpoM 40 MMm.

CMecHTens 3eKTpoMexaHuyeckuit Tuna Spex 8000—11 (CllA) , MynsBepu-
3ere-7 ¢pupmal @puu (OPI) umm ananoruuHbril.

AnexTponeys My ¢enbHas ¢ TEPMOPETYNATOPOM, OGecTieunBaOWIAs TEMIIepa-
Typy o 1100°C.

Becsr ananuTHyecKue,

Becn1 TexHugecxue.

TInuTKa 37eKTPAYECKas C 3aKPHITOH CIHPANTBIO.

Turnu KBapueBsie BEHICOKHE BMeCTUMOCTBI0 40 wiH 50 cm>.

THITH WIATHHOBKIE BBICOKHME BMECTUMOCTHI0 25 cm°.

CTaKaHb! CTeKIIAHHEIE TaGOpaTOpHblE BMECTAMOCTBI0 50 cM.

KonGbl KOHKUeCKHe BMECTUMOCTbI0 250 cm®.

BopoHkH CTeKIIAHHbIE KOHMYECKHE.

Kon6s1 mMepHbte BMecTuMocThi0 100, 250 cm3.

TIMIIETKH BMECTHMOCTBI0 5 CM® C [Ie/IEHHAMM.,

IMunetku BMecTMMOCTBI0 25 cM® Ge3 aeneHuit,

MuxpoGiopeTka BMecTHMOCTEIO 10 cM® ¢ ueHo# senenns 0,02 c1.

Kanwit mipoceprokucnsiit no I'OCT 7172-76.

Kucnora cepuas o [OCT 4204-77.

Bogopona nepexucs mo I'OCT 10929-76.

Ammonuit tiapenesoxucnsiit no FOCT 571278, pacreop 40 r/am3,

Ammuak sopsbei 1o TOCT 3760-79.

AMmonnuit ceproxucnbtii mo OCT 3769-78.

Cmipr 3TiNOBBIA pekTH(HKOBaHHbIH TexHMueckuit no I'OCT 18300-72.

Bata MeguumHcKas rurpockonuyeckas no I'OCT 5556—~81.

Kucnora 6opxas no I'OCT 9656-75.

Jlutuit TeTpaGoOpHOKHCIBIHA Ge3BonHblit (uTHA TeTpabopar).

MonuGnex MeTainuyeckuit B BUAe MOPOHIKA WIM MeJIKO# CTPYXKH, COmep-
xalmi He Meree 99,95 % monubaeHa.

Monu6nexa (VI) Okuch, ANA CNEKTPANBHOTO aHANK3A.

Bonsdpam MeTannMyecknii B BHe MOPOUIKA UIH MEIIKOH CTPY>KKH, COOep-
*amit He metee 99,95 % sonsdpama.

Bonsdpama (VI) okucs, oc. u.

HuoGuit Merasmmueckuit B BUIe TIOPOILKA MM MENIKOH CTPYXKH, COfep-
JKaimii He mexee 99,9 % unoous.

Huo6us natnoxucs no 'OCT 23620—79.

Tanrana (V) oxucs, oc. u.

lupkouus (IV) OKHCB, ocC. Y.

upxoHuit METANMHYECKUH B BUle MOPOLIKA WIM MENKOH CTPYXKKH, cofiep-
sKaiuuit He MeHee 99,95 % UMpPKOHHUA.

Kpemuust psyokucs no F'OCT 9428-73.

CraHjiapTHbIi pacTBOp MonmbneHa, comepxaumii 1 mr/cm® Monubpmena:
0,1 r MeTaJIHYeCKOro MONMHOHEHa MOMELIAIT B KOHHUYECKYI0 KONOY BMECTH-
Mocteio 250 cM® u pactsopsor npu cnaBom warpesanuu (oxono 200°C) B
20 cM® mepexHcH BOJOPON2, HAKPBIB KONBY CTEKIISAHHOH KOHMYECKOH BODOH-
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Koit. [locne nosHOro pacTBopeHus HaBecKH NOGABIAT OCTOPONHO, MO KAIUIAM,
2 ¢M® pacTROpa aMMMaKa M CHOBa HATPEBaloT A0 obecuBeunBaHuA pacTeopa. [lo-
JYUECHHbIA DacCTBOP OXMaX@aloT, NEPeBONAT B MEPHYI KONGYy BMECTHMOCTHIO
100 cM?, DoBORAT NO METKH BOHO#H, JIepeMeLIHBajoT,

CrannapTHblit pacTBOp BONbdpaMa, comepxawmit 5 mr/cM® Bonbdpama:
05r Merannmecxoro BonbdpaMa NOMEIAKNT B KOHKH4YECKYIo konby BmecTH-
MOCTbIO 250 cM® ¥ pacTBOpAIOT HpH crafom Har peBaHuH (oxono 200°C) s
30 cm® nepexmcH BOXOpOHA, HAXPHIB KONGY CTEKIAHHON KOHHYECKOH BOPOH-
xoii. [locne nosnHoro pacTsopeHns HaBeckH NOGaBIAKT OCTOPOXHO, MO KAIIIAM,
4 cm® PacTBOpa aMMMaKka ¥ CHOBa Har pepaloT M0 oGeciiBeMBaHHs PacTBOpa. Tlo-
nyqemn,m PacTBOp OXJIaXJIAIOT, MEPEBOIAT B MEPHYI0 KOJIGY BMeCTHMOCTBIO
100 cM3, mOBOIAT IO METKH BOAOI, TepeMeLHBaIoT.

CraHpapTHbi PacTBOp WMpPKOHMsA, copepxaumit 0,5 wr/cm? uupxomm'
0,05 r MeTaJITHUECKOrO MUPKOHUA MOMEILAKT B CTaKaH BMECTHMOCTEIO 50 cm®
M PacTBOPSAIOT NP yMEPEHHOM Har peBaHuK (oxosno 300°C) B 6 cM® KoHueHTpPH-
POBaHHO# CepHO# KMCNOTHI C 1 I' CEpHOKMCIIOrO aMMOHHH, HaKPBIB CTAKaH Ya-
COBBIM CTEKJIOM.

Tlocne MOJMOro pacIBOpeHHA HABECKM noﬁaanam 0,5 cM® pactBOpa nepe-
KHCH BOROpOAa, pasﬁaanmor Bonoit po 30 cM®, MepeMeLIMBAKT A0 MONHOTO
PACTBODPEHHA COJIEH; nonyqenﬂbm pacTBop oxnaxcnam HepeBOOAT B MEpHYI0
KonBy BMectumocTsio 100 cM?, IOBORAT A0 METKH BOMIOH, M€ PEMELUMBAIOT,

CraHpapTHBI pacTBOp TaMTana, comepxaimit 0,5 mr/cm® Tanrtana: 0,061 r
NATHOKHCH TAaHTANIa MOMEWAIOT B KBAPLUEBbIA TUTeNlb BMECTUMOCTbIO 50 cM?, o-
Gasnsmior 2 r MUpocynbdaTa KanMs, HeCKONbKO Kanens (okono 0,5 cm®) koH-
LUEHTPHPOBAHHOA CepHO# KHCIOTHI ¥ CIUIaBNAIT B MyQesibHO# NeyH NipH TeMIie-
parype 900—950°C. Ecnm chnaBieHue MPOMCXOMMT HEMONHOCTBIO, TO MNAB
OXJAXKIAIT, J06aBsmoT | cM® CepHOI KHMCNIOTHI H BHOBB CIUIABJIAIOT IO NONY-
YeHMA XMAKOro npospavHoro mnasa. [Inas 0x1a%1al0T U PacTBOPSAIOT NPH Ha-
rpesanny B 15—20 cm? pacTsOpa 111aBENEBOKHCIIOr0 AMMOHHA; NEPEBORAT Pact-
BOp B MepHyIo konby BMecTumocTeio 100 cM®; 10BOOAT HO METKHM BOOO.

3. NPOBEJAEHHE AHAJIH3A

31.Mlpurorosnenne oGpasuos cpaBHenua (OC)

B urecTs KBapuesbix TUriiedl BBOAAT U3 MUKPOGIOpETKM NOCIIeNOBATENbHO
pa3nuunbie 06beMbl CTAHTAPTHBIX PACTBOPOB NMPKOHHA, MonuGneHa, Bonbdpa-
Ma M TanTana (Tabs. 1) u ocTOpodKHO ynapuBaloT (He IonycKas pa3GpbI3ruBa-
nusi!) no obvema 0,3—0,5 cm 3. IIpn macce aneMeHTOB B 06pa3uax CpaBHEHHs
Gonee 10 Mr gomyckaerca BBeAeHHE HaBeckKH Merasna (1abn. 1).

3aTeM BBOAAT B TUINIM pas/MuHbIE {10 Macce HaBECKM HMOGHA — OCHOBBI
cirasa (Tabn. 1), no6aBnsior 10 r MMPOCEPHOKMUCIIONO Kains, HECKONBKO Ka-
NeNb KOHUEHTPHUPOBAHHON CepHO KUCIOTHI, NOMELIAOT THINN B MydernsHylo
3NMeKTponeus ¥ MPOBOMAT CIJIaBNieHue TipH Temmeparype 750—800°C o nojtyue-
HHA NpO3payHoro miaba.



Tabnuma 1

OGo3anaueHue
o6pa3ua
CcpaBHeHRMSA

O6beM CTARDAPTHOrO PacTBO-
Pa OMpeRenAEMOro MTeMesTa,
oM

Macca 3nemenTa B 06pasue cpaBPHeHNSA,
Mr

PacuerHOe 3ufdeHe MACCOBHIX nonei,
onpeaenAcMbIX KOMIIOHCHTOB CIUIABA
» pGpasne cpasuennsn, %

Zr Mo W Ta

Zr Mo w Ta Nb

Zr Mo w Ta Nb

oC1
0oC2
0oC3
oC4
OCs5
oceé

10,0f 100| 40} 150
501 300] 80 4,0
25,01 5.0 120} 6,0
1,5 25,0} 10,0] 10,0
2,0 2,5 2,0 1,5
1501 175{ 6.0 5,0

5,0 10,0 § 20,0 | 7,5 457,5
2.5 30,0 | 400 | 20 420,5
1251 5,0 | 60,0 { 3,0 419,5
3,75} 25,0 | 50,0 | 5,0 416,25
1,0 25 10,0 § 0,75 | 485,75
75 17,5 § 30,0 | 25 4425

1,0 2,0 4,0 1,5 | 915
0,5 6,0 8,0 04 ] 85,1
2,5 1,0 | 1201 06} 839
0,75 1 5,0 { 10,0 1,0 | 83,25
0,2 0,5 20| 0,15} 97,15
1,5 3,5 6,0 05| 885

¥ ' L8—ST"8LTST 1D0d
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Turens 0X1aXEAIT 0 KOMHATHOM TeMIIEpaTypsl, J1aB BbIOGUBAIOT U3 THITIA,
Apo6GAT M M3MeNpYAloT Ha 3TIEKTPOMEXaHWYECKOM CMECHTelle IO IuaMeTpa vac-
tHy 71 MxM (BpeMs u3MenbueHus ~ 1 muH). [lepem u3MenbueHHEM Kamepy
CMECHTENs NPOTHPAIOT BATHBIM TaMIIOHOM, CMOUYEHHbIM crmMproM. Pacxop, Ba-
Th1 — 2 T 1 clHpTa — 1 cM? Ha oiHy onepaiyio.

IIpouenypy RpUroTOBNEHWA OOpa3sLOB CpaBHeHMA NPOBOAAT HE MeEHee
IBYX pa3, NONyYyasd TaKHM o0pa3oM He MeHee OBYX He3aBHCHMO MpPHTOTOBJICH-
HbIX OOpa3liOB CpPaBHEHHMA KaXFOro M3 IIECTH COCTaBOB, yKa3aHHbIX B Tabm. 1.

32.IlpuroToBleHHe HM3NyyaTeneu u3 obGpa3uos
CpaBHEeHHHA

IlpumepHO 4—5 r GOPHONM KUCNOTHI 3aChINAKT B Npecc-bOpMy H IpecCyoT
npu ycwnn 10—20 xkH (1--2 1c), 3aTem nyaHcoH npecc-popMbl H3BIEKAIOT, Ha-
CHIAIOT Ha CHPEeCCOBaHHYI0 MOMIOKKY W3 GOpHO# kuCHOThI He MeHee 6 T OC u
npeccyior nipu ycuwinmu 100 kH (10 tc) . JonyckaeTcs npeccoBaTh U3MyuaTeNy U3
OC 6Ge3 nomstoxkH. IInsa sroro He menee 8 r OC 3achmarT B npecc-Gopmy U
npeccyior u3nyyaress npu ycwiny 100 kH (10 1c) . Usnyvarenu u3 OC, cipecco-
BaHHbIe Ge3 NOMUIONKH, TOMYCKAaeTCs UCTIONb30BaTh B3aMeH u3nyuareseit us OC,
CIIpPeCcCOBAaHHBIX Ha MOJIONKKE.

Ilepen npeccoBanuem Ka)XIOro NOCIELYIOWETO M3yyaTens NETaNd Ipecc-
¢opMbI MPOTHPAIOT BarHbIM TAMIIOHOM, CMOYEHHBIM cnuproM. Pacxon Batel —
21 u crupra 1 cm® Ha opHy onepatmio.

Maccy MaTepHaa MOANOXKH H H3MENbYEHHOTO IU1aBa NipoGh! IA IPHIOTOB-
NIeHHA TaONeTOK H3MydaTened B3BELUMBAKT C MOrpelHocThio He Gonee 0,5 T.

33.MlpuroToBpneHHe U3NyyYaTeneh M3 pemepHBIX H
NpoBepoOYHHX 06pa3uoOB

TorosAr omuH penepHeit oGpasen (PO) Ha crexnooGpasymouwieit OcHOBe
(nByokucu KpemHMA u TeTpafopara nutuA) : 25 r TeTpabopara nuTug, 3 r OBY-
OKMCH KPeMHHA, 2 I NATHOKUCH HUOOHUA, | T TpexokucH Bonbdpama, 0,4 r Tpex-
oxucH Monubaena, 0,1 r nByokucH uMpKonus, 0,2 r NATHOKUCH TaHTaja MOMe-
IIAI0T B TUTATHHOBBLIH TUreNs M CIUIABIAIOT B My densHON TNeun NpH TeMIeparype
1000—1050°C B reuenme 30—40 vuu. IMocne CRUIABNEHUA COMEPNUMOE THLNA
NePe/IHBAOT B H3JIOKHHLY H3 HIOPAIOMHHHA, OXJIaXA3IT Ha BO3OYXE OO KOM-
HaTHOW TeMNEPATyphbl, H3BJIEKAIOT U3 H3ATIOXKHHIBI ¥ MapKHpYIOT.

TotoBsAT ABa MpoBepounbix o6pa3ua: N° 1 u N° 2. B KayecTBe NPOBEPOYHBIX
06pa3uoB ¥cnonb3yloT Npobbl CIUIaBOB, B KOTOPBIX COMIEPXKaHUA ONpPeAeNIAEMBIX
3NMEMEHTOB HAXOAATCH B YKa3aHHbLIX B Tabn. 2 uHTEpBANax.

TaG6nuua 2
Homep
TpoBepou- Maccoean nona | Maccosas nonn | Maccopad nona | MaccoBaa nona
Horo oGpa3- UMpKOHMA, % monubnexa, % sonsppama, % TauTana, %
ua
1 0,75-1,0 2,0-2,5 45-55 0,2-0,4
2 1,25-1,5 45-55 10,5-11,5 1,1-14
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Hziyuatenu U3 npoBepOYHbIX OGPAa3LOB rOTOBAT TaK Xe, KaK M U3NyYareN
¥3 06pa3loB cpaBHeHHs (CM. II. 3.2) mocie MONyYeHUst IUPOCYbGaTHOTO MIaBa
monm.3.1.

Hanyuatenu U3 penepHoro o6pasua ¥ NpoBepOYHbIX 06Pa3lOB UpH OTCYTCT-
BMY MEXaHWYECKMX TOBPeXAEHHHA (UapamuH, BHIGOHH M T. 1) CUMTAIOT FOIHBIMH
0O Tex MOp, MOKa MOrpemHsocTs, CBA3aHHAA C UX HEONHOPOIOHOCThIO, He NpPEBbHI-
LIaeT CyMMy OCHOBHO#M aNapaTypHO# M TEOPETHUYECKOH CTATHCTHYECKOM IO-
rpewHocte Gonee yem B 1,3 pasa.

KonuuecrseHHy10 OLEHKY NOTPeLIHOCTH, CBA3aHHON ¢ HEOFHOPOTHOCTHIO 06-
paslia, pOBOMAT IO OTPACIIEBOH TOKYMEHTAIHH .

34.MMonproroBka npubopa k pabore

HNoproroBky npuGopa ¢ ynpasnswuweil IBM k pabore u sxcIuTyaTaiy4io ocy-
IECTBIIAIOT COITIACHO MHCTPYKIMH IO 3KCIUTYaTalMH ¥ o6CmyxuBaHmio. Pexaim
paboThl peHTreHOBCKO#H Tpy6kH — 40 kB, 50 MA.

35.Tpapynporka npubopa

Tipu rpamyuMpoBKe HCHOsIB3YIOT OfMH M3IyuaTteib, MPUrOTOBJIEHHBIM U3 pe-
nepHoro o6pasua, H MO OSHOMY H3JIyYaTeNlio, PHIOTOBJIEHHOMY H3 KaX[ZOro
OC. Kaxnpiit u3myyarens NOMEWAIOT B KoBeTy (MpeBapHTeNIsHO NPOTEPTYIO Ba-
TO#, CMOYeHHO# B crMpTe u3 pacueTa 1 r Batei u 0,5 cM® cnupra), 3atem Kio-
BEThI C HITYYaTeIIAMM MOCTEOBATENBHO 3aIPYXKAT B PEHTTEHOBCKHHA CIIEKTPO-
MeTp.

M3aMepeHne Kaxgoro W3iyvatesd NpPOU3BOIAT ONMH Pa3 NMpH 3KCMO3MHMM
100 c. OtcueTsl MHTEHCHMBHOCTH aBTOMAaTHYECKH BBIBOJATCH Ha IevyaTaioiuee
yCTpORCTBO H B mamaTts IBM.

I'panyupoBky npou3BomAT ¢ momompio IBM # coorsercTByiouiero mpo-
rpaMMHOro komrekca. COrnacHo HHCTPYKUMH 10 3KCIUTyaTau{i IporpaMMHO-
rO KOMIUIEKCAa HaXOOAT KO3(pHUUMEHTb! perpecCHOHHbIX ypaBHeHuit. Jlns sto-
ro B nmamars IBM BBoOgAT rpagyMpoBouHyl MHGOPMalMIO: MONY4YeHHbIE, KaK
yKa3aHo BbIlLE B 1. 3.5, OTCYETHI HHTEHCMBHOCTEH 8HANTMTHYECKHX JIMHUM AN pe-
nepHoro o6pasua ¥ oGpa3’uoB CPaBHEHHA, 3HAYEHHUS CONEPXKAHMA 3JIEMEHTOB B
0OC1-0C6 u3 Ta6n. 1 ¥ BUA, ypaBHEHUR MHOXECTBEHHOMH perpeccuu s Kaxmo-
TO ONpENEeNAEMOTO IIEMEHTa, IPHBEJEHHBIR HHXKE :

N.
Ci =dog +a ———t )
Nl,P
roe C; — onpepensemas MaccoBaf JONA (B MPOLEHTaX) UMPKOHUA, MONUGIEHa,
BONbgpamMa WIIH TaHTana,
do; — KO3IPGHUUMEHTHI PErPECCHOHHBIX YPABHEHMUIH;

M mp — OTCUET MHTEHCUBHOCTM — YMCIIO 33perMCTPUPOBAHHBIX 33 YCTZHOBIEH-
HOe BpeMsA JIKCMO3HLMK KMIYNbCOB, XapaKTepH3ylollee UHTEHCHBHOCTD
aHAIUTHYECKOH JTHHHM LIMPKOHUA, MONuGaeHa, Bonbdpama, TaHTana, co-
OTBETCTBEHHO, H3MEPEHHOE OJIf W3NyvaTesisf, NPUrOTOBIEHHOrO U3 Ha-
BECKM aHaTTH3UpYeMOit Npo6bl UITH HABECKH NMPOBEPOYHOro o6pasua:

MN,p — TO Xe, [IA M3MyyaTens, NPUrOTOBIIEHHOrO U3 HaBECKHM penepHoro obpas-
ua.
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Ilocne oxoxvanus rpanympoBkH IBM mneuataeT 3HaueHHA K0I(PPHLUMEHTOB
rpagyHpOBOYHBIX ypaBHEHHIA.

I'panynpoBky npuGopa mo ofpasuam cpasHenus OC1-OC6 mposomsar ¢
LEbI0 YTOUHEHUA KO3(dHIMEHTOB I'palyHpOBOUHBIX YpaBHEHHH 1 pa3 B mMecAL,

36.lloaroTtoBka Nnpo6 K aHaNHU3Y

Hasecxy aHanmusupyeMmoii mpo6sr Maccoit 0,5 r© MOMeLIaoT B KBapleBhi TH-
remms, no6asnsor 10 r MUPOCEPHOKHCIIOTO KaJMsA, HECKOJIBKO Kallellb KOHIEHT-
PHPOBAHHOH CEpHOH KHCIIOTBI, MOMEWIAT THreldb B My(denbHywo 3/eKTponeys
¥ NPOBOAAT CIUIaBJIeHKe NpU Temmeparype 750—800°C mo monmyueHus npospau-
HOro miaBa. THrems oxiaX@awT JO KOMHAaTHOH TeMIepaTyphl, IUIaB BbIGHBAOT
M3 THIJIA, B3BEILMBAIOT, NOGABIIAIOT MYPOCEPHOKHCIBIA KaHil 10 06iei Macchl
10,5 r, ApOGAT U U3MeIIbYAIOT HO AMAMETpPa YacTHL ~ 71 MKM (Bpems H3Melib-
YEeHHSA Ha MeXaHHYeCKOM cMmecuTene — 1 MMH).

37.ArTecTanuA M3NyuarTened NpOBEPOUYHBIX obpas-
LOB

HUanydarenn pernepHoro u NMpoBEpOYHOro oGpa3liOB NMOMEILIAIOT B KIOBETHI.
KioBeTn! ¢ H3NyyaTensAMH 3arpyKaloT B CIEKTPOMETP ¥ IPOBOJAT H3MEPEHUSA CO-
I7IaCHO MHCTPYKIMH 10 SKCIUTyaTauuu ¥ oGemyxuBaHuio. PaccuntbiBalor Ha IBM
CONCPXKaHHA ONpeleNAEMbIX 3IJIEMEHTOB, COOTBETCTBYIOIHE H3MEPEHHBIM MH-
TCHCHBHOCTAIM JIHHMil, [JIA M3nyuarenedf mpoBepouHbiX oGpasuoB N° 1 m 2.
IlompoGHO mpouenypa u3MepeHns u o6paboTKa pe3y/IbTaTOB aHANIH3a ONMCAHaA
HHUXe B pa3fl. 4 u 1. 5.1, 3HaueHUsA MacCOBbIX AOJIEH ONpeENeNAeMBIX JIEMEHTOB
(B mpOlIeHTAaX) , MPHCBAHBAaEMble H3TyYaTeNIAM NMPOBEPOUHBIX 0Gpa3loB N° 1 1 2,
HaxXOAT MHOTOKPAaTHEIM aHamu3oM (n = 20).

4. TIPOBEJEHHE AHAJIM3A

W3 xaxpoit npoGel roTOBAT OBa H3nyuvarens. A NpHUroTOBIEHUA OIHOTO
H3TyvaTeNs HaBeCKY H3MEJIbYEHHOTO IUIaBa Maccod He MeHee 6 I 3achllaioT B
npecc-hopMy H HpeccyloT H3nydaresns npd ycuiun 10 tc. Usnyuarenu npeccyior
Ha INOATIOXKe U3 GOpHON KHCIIOThI HIIM APYTOro aHaJlOTHYHOrO CBA3YIOLIEro Ma-
TepHana, Kak yKa3aHo B 1. 3.2.

Hanyuarenn, cnpeccopaHHble 3 aHAIM3UPYeMBIX Mpo6, MOMELLRIOT B KIOBE-
ThI, MIPeABAapUTENIBHO MPOTEPTbIe BaTO#H, CMOYEHHOM! B crmpTe (M3 pacyera 1r Ba-
1ol ¥ 0,5 cM® cnmpra). B Takue e KIOBEThI OMELIAIT OFMH H3ITYYATeNb, H3rO-
TOBMNEHHBIH H3 penepHoro o6pasiua, ¥ ABa U3ITyYaTeNs, U3TOTOBJICHHBIX U3 IIPOBe-
pouHoro o6pasua N° 1 win N° 2 (B 3aBHCHMOCTH OT COCTaBa CIUIABa) .

KioBeTbl ¢ M3myyaTenAMH MOCIEOBATENIbHO 3arpy>alT B CIEKTPOMETp H
NpPOBOAAT H3MEPEHUA COrTIACHO MHCTPYKUMHM O IKCIUTYaTauuy H 0GCITy XM BaHHIO
npubopa.

Ilepen HauajioM M3MepeHHiH NPOH3BOAAT H3MEpEHHE HHTEHCUBHOCTH aHaJiM-
THYECKHX JIMHHH BCEX ONpeNenseMbIX 2JIEMEHTOB [IJ1 H3JIyyaTeid U3 peNepHoro
o6pasnua. [Ipu 3T0M NpPOH3BOAAT ABA H3MEPEHHA HHTEHCHBHOCTH KaX/I0ii aHaJIH-
THYECKOH JIMHMM U1 OJHOTO H3JIyyaTens ¢ IKcnosuumed no 100 ¢; UX pe3ynbra-
Thl YCPEOHAIOT U Jlajiee IOCTYNAoT, KaK YKa3aHo B 1. 5.2,
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Mpu ymosnersopeHun TpeGOBaHMii M. 5.2 NPOM3BONAT H3IMEPEHHUA HHTCHCHB-
HOCTH aHaNMTHYECKHX JIMHHIA ONpeMieiAeMbIX 37IEMEHTOB 1A OCTaJIBHBIX H3/yya-
Teneit. U3MepeHNa BBIMOMHAIOT B ABTOMATHYECKOM WIH B aBTOHOMHOM peXume.

Tpu 3TOM AJIA KaXXEOro U3NyYaTeNna U3MEPeHHEe HHTEHCHBHOCTH aHATUTHYEC-
KHX JIHHUHA BCeX ONpefieNIfAeMBbIX ]IeMEHTOB IPOH3BOAAT HpH sKkcnosunuu 100 c.

5. OBPABOTKA PE3VYJIbTATOB

5.1. O6paGorky uHpOpPMAaIUK NPOBOMAT HA NEKTPOHHOH BBIYMCITUTEIBHON
MaliliHe,, HCTOJIb3Y#A COOTBETCTBYIOLMHI NMporpaMMHusbLii Kommnekc. Insg storo B
namars DBM BBOOAT rpagyMpoBOuHYl0 HHGOpPMalHMio (BHI pErpecCHOHHBIX
ypaBHeHu# 1 KaXIOro ONnpefesseMoro IEMeHTa H UMCIIeHHbIe 3HAaYeHHA KO-
3¢ ULMEHTOB 3TUX YpaBHEHHWil) NpH paGoTe B aBTOMAaTHYECKOM DEXUME HIIH
rpafyHpOBOUHYI0 HHGOPMALMIO, OTCYETHI HHTEHCUBHOCTEH JIMHHUI OT penepHoro,
aHATU3HPYeMBIX M IPOBEPOUHbIX 06pasuoB (Ha nepdonente) npu paGore B aB-
TOHOMHOM pexame. [Tocne oxonvanus paGorsr IBM nevaraer Ha 6rmaHke pesyib-
TaThl MApaJUIeNbHBIX ONpeNeNicHUH, MONyueHHbIe IS NepBOTrO X BTOPOTO HU3ITy-
YaTesiell aHaIM3UPYEMBbIX ¥ NPOBEPOYHBIX 06pasLoB.

KoHTrpons cTaGuiLHOCTH YCIIOBHI aHANIN32 110 COMIEPIKaHUAM OIpeNenAeMbIX
3JIEMEHTOB B IPOBEPOYHOM 0Gpasiie MPOBOMAT, KaK yKa3aHo B I1. 5.3 HacTosAwIe-
ro cranpapra. [lpy ynoBieTBOpeHHH TPeOOBaHMUM I1. 5.3 HAXOOAT H CONOCTABIIA-
10T APYT ¢ ApYroM HepBblil ¥ BTOPOH pe3yNIbIAThI NapajuleNbHbIX ONpeeIeH i
COTepXKaHUA KaXIOro 57eMeHTa, Kak ykasaHo B M. 5.4. Ilpu ynoBneTBOpeHHH
TpeGoBaHMiA N, 5.4 HAXOAAT A KaXAOro ONpPENENAeMOro 3J1€MEHTa pe3yybTaT
aHanu3a.

52.Kourtpons ctrabumnpHoCcTH pabGoThl ammapaTypsl
N0 HHTEHCHBHOCTAM JNHHUN oNpeNensseMbX 3IeMEH-
TOB OT penepHoro oGpa3sna

KonTtpons crabunsHocTH paGoThI anmapaTypsl 10 MHTEHCHBHOCTSAM aHAITMTH-
YECKHX JIMHUH OMNpEHEIAEMBIX 3JIEMEHTOB OT peHepHOro obpasia BHITOJHAIOT
IUIA y4eTa annaparypHoro Apeitda, HCIomnb3yst U3NTyyaTels, IPHrOTOBICHHbIH CO-
rnacHo n. 3.3. KoHTpoib BBHIMONHSIOT COINIACHO HHCTPYKIMH IO 3KCIUTYATalMK
CHEKTPOMETpa.

S3.KonTpons cTabMNBHOCTM YCIHIOBMH aHanusa mo
CoOpepXaHHAM ONpefensieMbX 3JI€MEeHTOB B NPOBe-
pouyHom oGpa3sue

5.3.1. Kontponb cTaGHIIBHOCTH YCIIOBMI aHANN32 110 COMIEPIKAHUAM Ompefe-
JIAEMBIX 3JIEMEHTOB Be[yT IO IMpoBepouHoMy obpasuy N° 1 u 2 B 3aBHcHMMOCTH
OT COMepXaHus ONpENesIAeMBIX JIEMEHTOB B Npobe. ITOT KOHTPOJIb NPOBOAAT
NpH aHalu3e KaKHAOH Npobbl (WM rpynmel mpo6) mpopyxuuu. Ilpu aToM uce
NONB3YIOT [IBa H3J1y4aTesifi COOTBETCTBYIOLICTO NPOBEPOUHOro 00pasia, NpHro-
TOBJIEHHOTO IO 11, 3.3.

5.3.2. 3a nepBsiil M3 ABYX Pe3YNBTATOR NMAPAIUIE/IbHBIX ONpeeeHHH KaXI0-
rO U3 3JIEMEHTOB B IPOBEPOUHOM 0Opaslie IPHHUMAIOT MACCOBYIO J{OJII0 COOTBeET-
CTBYIOILIETO 371eMeHTa (B %), HalOeHHYI0 [UIsA [IEPBOTO M3JTyyaTelisi, a 32 BTOPOii
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Ppe3y/NbTaT NMPUHHMAIOT MacCOBYIO IONI0 TOTO Xe 3JIEMEHTa, HaliIeHHYI0 [/ BTO-
poro H3nyuareiis, MPHIOTOBJIEHHOrO H3 TOroO e IpoBepoyHoro o6pasua. Pas-
HOCTb IBYX pe3yJIbTaTOB NapajlieJIbHBIX ONpeneneHui ¢ JOBEPHTEIIbHOH BEPOAT-
HOCTBIO p = 0,95 He IOMKHA MPEBBILIATh 3HAYEHUI JONMYCKAEMOTO PacXOXIEeHUsA
OBYX pe3y/ibTaTOB NAapajUleNbHBIX ONpeleneHuit (dy), MpUBEMEHHBIX B Tabn. 3.

Ta6nuua 3

Jonyckaembie pacx 0x- Honycxaemsbie pac-
OnpenengeMbiit MaccoBas DEeHHs NBYX pe3ysIbTaToOB XOXIEHUA ABYX
37eMeHT nona, % NapaJUIeNIBHBIX ONp efe- pe3yJIbTATOB GHAIIH-
nenwii dy, % 3ady, %
Unpxounit 0,20 0,02 0,03
1,00 0,07 0,1
2,50 0,13 0,2
Monu6peH 0,50 0,04 0,06
3,0 0,2 0,3
6,00 0,35 0,5
Bonsdpam 2,00 0,15 0,25
17,0 0,5 0,8
12,0 0,7 1,1
TawuTtan 0,15 0,02 0,03
0,70 0,05 0,08
1,50 0,1 0,15

5.3.3. Ecnu pacxoxIeHHA MexXy pe3ynbTaTaMH NapajuleNibHBIX Oripenene-
HUI He NpeBbILAT BEJWYMH, YKa3aHHBIX B Ta6n. 3, TO BBIMCIAIOT pe3ynbTaT
aHanmM3a — cpemHee apH(MeTHYECKOE NepBOTo H BTOPOrO pe3ynbTaTa Napajuiess-
HBIX ONpeNeNieHHH [aHHOro 3JIeMEeHTa B NpOBepoyHoM oGpasue. PasHocts Hai-
[IeHHOTO pe3aynbTaTa aHANM3a MPOBEPOYHOro 06pasua U MPUHATOTO CONEPKAHUR
HOaHHOrO 3J1eMeHTa B NpOBepOYHOM oGpa3le ¢ HOBEepUTENbHON BepOATHOCTHIO
p = 0,95 He momxHa npeBbIUATh IO aBGCONMIOTHON BENUUNHHE 3HAYEHUSA, PaBHOTO
0,7d, , rma d; — momyckaemoe pacXoxeHHe pe3yssTaToB aHaJIN3a oI OaHHOIO
yPOBHA COfIEPXaHUsA, B3ATOE MO Tabmn. 3.

5.3.4, Ecnu pacxoxIeHUA MexXIy pe3yibTaTaMM NapauleibHbIX Ompeneine-
HMH NpeBbILIAOT OONycKaeMble 3HaueHusA (Tabn. 3), TO aHanM3 rpynnsl npo6
¥ MPOBEPOYHOro 0Gpa3ua NOBTOPAIOT WIIK BBIACHAIOT H YCTPAHSIOT IIPHYMHBI He-
YAOBNETBOPHTENIBHOIO aHATH3A.

S4.MlonyyeHHe pe3ynbTaTOB MapanNnenbHBIX ONpe-
AeneHH# M pe3ynbTara aHauu3a
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5.4.1, Ilpu ypoBneTBOpeHMH TpeGOBaHUH, YCTAHOBNCHHBIX B M.I. 5.2 ¥ 3.3,
3a NMepBbIA H3 OBYX Pe3y/bTAaTOB MapanieNbHbIX ONPEHeNICHHH KaxXOIoro M3 ane-
MEHTOB B IpoGe NMPHHMMAIOT ero MaccoBYI0 JOJIO, HAHCHHYIO [IJIA IEPBOTO H3-
JIyyaTens, a 32 BTOpO# — MacCOBYIO 0110, HAH/ICHHYI0 [UIsl BTOPOTO H3JIyvaTeis,
TIPUTOTOBJICHHOTO U3 TO# e NpoGbI.

Pa3HocTb GONbILErO H MEHBILETO H3 ITUX ABYX PE3YNIbTATOB NApPaNNENbHBIX
olpefeNneHHil ¢ JOBEPATENbHONH BepOATHOCTEI0 p = 0,95 He MOJDKHA HpeBbILIATH
3HAYEHHH HOITyCKaeMOIO pPacXoXKLEHHA ABYX PE3YJIbTaTOB NapajlyIeNIBHBIX Ofpe-
nenenuit (dp) , pUBeIEHHbIX B Ta671. 3.

5.4.2. Ecim pacxoxneHns JBYX De3ynbTaTOB NapajUlesIbHBIX OIpemerieHui
TNPEBRILIANT 3HAUCHHA, YKa3aHHbIe B Ta6M. 3, TO MPOBEPAIOT KAYeCTBO NOTOTOB-
KH H3J1y4aresieil 43 Npo6el M NOBTOPAIOT ONpeNesIeHH .

5.4.3. Pa3HocTh ABYX pe3ynbTaTOB aHA/IM3a C JOBEPHTEbHON BEPOATHOCTHIO
p = 0,95 He momxkHa NpeBsnuaTh 3HaYEHHH MOMYCKaeMBIX PacXoxaeHH# (d) ,
npHBefeHHbIX B 136, 3.
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