b3 995

CTAHIAAPT
COI03

CILTIABbI AIIOMHUHMUEBDIE

METObI CIIEKTPAJIBHOI'O AHAJIM3A

I'oCT 7727—81

HU3naune opuumanbnoe

HUIIK N3ZATEJBCTBO CTAHJIAPTOB
Mocksa


http://www.mosexp.ru/proektnye_raboty.html
http://www.mosexp.ru/proektnye_raboty.html
http://www.mosexp.ru/proektnye_raboty.html

YK 669.715:543.42:006.354 Fpynna B59

FTOCYIAAPCTBEHHBIHN CTAHIAPT COI0O3A CCP

CILIABblI ANIOMHMHHUEBBIE

MeToapi CHEXTPAIbHOTO aHANH3A TOCT

7727—81

Aluminium alloys Methods of spectral analysis

OKCTY 1709

Hara seenennsa 01.07.82

HacToalluyii cTaHAapT YCTaHABAUWBAET CIIEKTpasibHbIE METOIbl Ollpe-
IIeJIEeHUA COAECPKAHUSA JETUPYIOLLMX JEMEHTOB U NpUMecen (Menu, Mar-
HUS, MapraHua, .Keje3a, KpeMHUsd, TUTaHa, LIWHKA, BaHagusl, JIMTUS,
KaaMus, Oepuivs, HUKEIs1, XpoMa, LUPKOHHMS, UepHUsl, HATPpUS, CBUH-
Ha, OJI0Ba, CYpbMbl, MbIlUbsIKa, 6opa) B JHTEHHbBIX U IePOPMUPYEMBIX
AJIIOMUHUEBBIX CIUIABAX

1. ObIUNE TPEBOBAHWNA

1 1 CoaepxaHue AerupyloilumMx 3JeMeHTOB U NpUMeEceil B crijiaBax
ONpeaeasiliorT 1o rpaayupoBOYHBIM rpapukaM, NMOCTPOCHHBIM 110 CTaH-
naptHeiM obpasuam (CO) Wcnonb3yroT jiBa MeToda TPAAYUPOBaHUS
[IpUOOPOB METON «TPEX ITAJOHOB» MU ME10J «KOHTPOJILHOI'O 3TaJOHa»

Perucrpauusi cnekrpoB — oTtorpaduueckas mjin (poToaneKTpUyec-
Kast

HN3nanne opunuanbHoe ITepeneuyaTka BOCHpenieHa
*
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C.2T1T0CT 772781

[Ipu npoBeneHuun ananusza dortorpapuyeckuM MeTOAOM TIpasyupo-
BOUYHbIE I'papuKM CTPOST B KOOPJAMHATAX

AS - C, lg / le C,
cp

e AS — PA3HOCTb MMOYEPHEHUH JIMHUW ONpenensieMoro 3JeMeHTa U
3JieMeHTa CpaBHeHMUsI,
C — maccosas nojis onpefensgeMoro aaemeHrta B CO,

/

e E——

/ — OTHOCHUTCJIbHAA MHTCHCHUBHOCTL JHWHHUH ONpPpCACISIEMOTO
cp

JIEMEHTA U JIMHUM CpAaBHEHMH
[1pu nposeaeHUU aHau3a POTOINEKTPUUECKUM METOLOM TI'Panyupo-
BOUHble rpadUKH CTPOSIT B KOOPAHHATAX

n—lg C, n—C, lg n—lg C,

e 7 — MOKa3aHUE BBIXOJHOr0 M3MEPHUTEJIBHOIO YCTPOUCTBA

1 2 Ilpu npoBeaeHUM anHaausa NpuMeHsSOT [ocynapcTBeHHbIE
cravaapTHbole oOpa3ubl (I'CO) No 484-74 — 490-74, 532-74 — 538-74
584-74 — 588-74, 748-75 — 752-75, 958-76 — 961-76, 1062-76—
1069-76, 1161-77 — 1165-77, 1196-77 — 1199-77, 1200-77 — 1205-77.
1206-77 — 1211-77, 1212-77 — 1217-77, 1251-77 — 1255-77,
1305-78 — 1308-78, 1620-79 —1623-79, 1672-79 — 1676-79, 1884-80 —
1887-80 1888-80 —1890-80, 2201-81 —2206-81, 2821-83 — 2825-83,
2877-84 — 2880-84, 3225-85 — 3234-85, 3430-86 — 3434-86, 3697-87 —
3703-87, 4219-88 — 4222-88, 4234-88 — 4238-88, 4344-88 — 4348-88,
4413-88 — 4419-88, 5047-89 — 5050-89, 5067-89 — 5071-89, 5276-90 —
5279-90, 3383-90 — 5389-90, orpacnenbie ctaHaapTHbie 0Opaszubl (OCO)
Ne 4-85 — 8-85, 8-84 — 11-84, 12-84 — 16-84, 16-81 — 20-81,
17-84 — 19-84, 21-81 —25-81, 26-81 — 29-81, 33-82 — 57-82, 58-82 —
61-82, 66-83 —73-83, 371-88 —376-88, 391-89 — 394-89, 411-90 —
414-90

JlonycKaeTcss TakxXKe MpUMEHEHUE CTaHIAPTHBLIX O0pas3lLoB Npell-
npusitust (COIl) BHOBb BbIITYCKAEMbIX CTAHAAPTHBLIX ODPA3LOB aJ1IOMU-
HMEBbIX CIJIABOB BCEX KATErOpuMn, COOrBETCTBYIOLINX TpeDoBaHusin T OCT

8 315
(U3menennan penakuma, Mzm. Ne 2).
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1.3. O760p 11pod NpoBOAST 10 HOPMATUBHO-TEXHHUYESCKON JOKYMECH-
TALIUU.

1.4. I1poBepKy npaBUILHOCTH oNpeaeIcHUSI MACCOBOM NOJIH 3JIEMEH -
TOB IPOBOAST [0 KOHTPOJILHBIM ITpoOaM, CpaBHUBASE PE3YJILTATLl CIIEK-
TPWILHOTO aHaJIM3a C pPe3ylbTaTaMU AHAJIM34, BLIMOJHEHHOIO XUMUYEC-
kuMu Metogamu no FOCT 11739.1 — T'OCT 11739.24 He pexe oHOTO
pa3a B KBapTaJl.

3HAYECHHE AOCOIOTHOTO AOMNYCKAEMOT0o pacXoXKACHUWsI AOJIKHO OBIThb
He 6oJice pacCUUTAHHOTO Mo QOopMye

C,-C,|<2 ys?.c*+sh.ct

-

rae C — pe3yabTaT aHaIN3a NMPoObl, BEINOTHEHHOTO XUMHUUECKUM )Me-
TOIOM, %;
C — pe3ynpTaT aHaju3a IIpoObl, BBHINOJIHEHHOTO CHNEKTPAJIbHBIM
MeTonoM, %;
S — cpeaHee KBAOApPaTHYECKOC OTKIOHEHHE, XAPAKTECPH3YIOLICE
BOCIPOU3BOAMMOCTD PE3YJIbTATOB CIEKTPUIbHOIO AHANIM3A,;
— CpeaHee KBaApaTHUYECKOE OTKJIOHCHHE, XapaKTepH3ylollee
BOCTIPOMU3BOAUMOCTE PE3YAbTATOB XUMUYCCKOTO AHAIH3A.
(U3menennas peiakuus, Uam. Ne 1, 2).

ax

2. DOTOTPA®NYECKHUHU METOJ CIIEKTPAJIBHOIO AHAJIM3A

2.]. CyuwHoOCTBL ME€TOOA

MeTtoa ocHoOBall HA BO30OYXIEeHUH CHEKTPA CIUIABA AYTOBDLIM IL1H HC-
KPOBLIM Pa3psiioM ¢ MocJeayiouied perucTpaumell ero Ha (PpoToriac-
TUHKE C [TOMOLIbLIO cnekTporpada.

22. AnnmapaTtypa, MaTepHUaJibl U PEAKTHB DI

Cnekrporpad ¢ KBapueBOH ONTHUKOM, CpeaHEH IMCHEPCIIM, THUMA
UCII-30.

HMckposor reneparop tuna MUI-3 mnn UBC-23 wan ayrosou T
AI-2 vnn UBC-28.

Muxkpodortonmerp Tunna MP-2 1 HPO-460.

Ocnadurenu Tpex- U AeBITHCTYIIEHYATLIE.

Yrnym cnexkrpansHble mMapok OCY-7—3, C-2, C-3 B BMIE FPYTKOB
IUAMETPOM 6 MM.

Hpyrky amiomuHuessic Mapok A99, A97 no TOCT 11069, nnaaer-
POM 3—8 MM.
7*

—
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QoToNMNACTUHKHY CNEKTPaIbHbIE THNIOB 1, 2, 3, 3C, YOI, ITPC-01,
HPC-02, I[TPC-03, [TPC-04, NPC-05 yyBcTBUTENLHOCTLIO OT 3 10 20
¢TI H HLI.

CTaHOK TOKapHbI¥ HAcTOJbHBIH TUNa TB-16.

[TpucniocoGaeHMe AJ151 3aTOYKH YITIEH.

[TposiBUTEND, COCTOSILIMM W3 ABYX PAacTBOPOB.

PactBop I:

Boaa auctwuinpoBaHHast no 'OCT 6709 — 1000 cm’;

MeETOJN (napa-meTHuaaMuHodenoacynndar) — 2 1,

HATPHH cepHUCTOKHCABIR 7-BoaHbIl o TOCT 429 — 104 r namn

HaTtpui cepHUucToKMcasi o 'OCT 195 — 52 r;

rMApoXuHOR (napagnoxcuoeHszon) nmo 'OCT 19627 — 10 r;

kanum opomucteiil o OCT 4160 — 2 1.

Pactsop 11

Bona auctwaanpoBanHast no I'OCT 6709 — 1000 cm’;

HaTtpu¥ yrnekicabsii 1o [OCT 83 — 54 r.

[Iepen nposisienneM pacTeophl 1 ¥ Il cMelIMBalOT B COOTHOLLIEHHMH
3: 1.

PDUKCaX:

Boga auctumpoBaHHasa no 'OCT 6709 — 1000 cai’;

HaTpusl THocyabgat Kpuctammiueckud no OCT 244 — 300 r;

aMMoHu# xiopucToid no 'OCT 3773 — 60 .

HJonyckaeTcsl npUMEHEHHE OPYTUX NIpUOOPOB, 00OPYAOBAHUSI, MATE-
PUAJIOB B PEAKTHBOB NPH YCJOBHH NOJYYCHHUS METPONOTHIYECKHUX XapPaK-
TEPUCTHK, NPEAYCMOTPEHHDBIX HACTOSILIMM CTAHAAPTOM.

2.3. lloaroToBKa K aHanwusiy

Ong aHanuza MCNoJIb3yIOT OoOpasibl (MMOCNe 3aTOYKHM): TIPYTKH KPYF-
JIOTO WKW KBMPATHOIO ceyeHust AHaMeTpoM oT 5 a0 50 My, AJTHHOI]
30—100 M1, npoalt, AHCKH, NTOJAOCH! TOMUIMHON HE MEHEE 2 MM, «TI'pHO-
KH» ¢ AHaMeTpoM «asinkKu» 30—50 MM, TOJUMHMHON HE MECHEEC J M.

IlonyckaeTcst HCNOAb30BATL 00PA3Lbl MEHLIUHX PA3MEPOB NPH HANU-
qu11 COI1 cooTBETCTBYIOILNX Pa3MEPOB.

OOBICKPUBACMYK NMOBEPXHOCTb 00PA3LOB 3aTAUMBAOT HA TJIOCKOCTD
MEXQHHUUYECKOUN 06paboTKoi. | lapaMeTp lepoXoBATOCTH MOBEPXHOCTU RZ
NOJLKCH ObIThb He 0osice 20 Mxn mo [OCT 2789. C obpa3uoB B BHAE
«'PUOKa», MOJAYYEHHBIX 3aJlIBKOM METUIIA B KOKHUJIb, CHUMAKT C HM-
KHEH CTOPOHLI (COo ULTSIMKW) ciol 1,5—2 MM; ¢ NPYTKOBLIX OOpPA3LOB
ABAMETPOM d— 10 MM, NOJYUYEHHBIX 3aTUBKOH METANIA B KOKWJIbL, CHH-
MatoT 5— 10 My, Ecni ANTOH ApYTOK HMEET NJIOCKUKM TOPCU, AONYCKACT-
Csl CHSITHC MCTJWIA € Topua Ha myouny 0,2—0,5 M.
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TaO0aIu 1 a

1

+ . S.JL.J]uBHH ApoBeNeHMS AHAAN3A
ATHAPATVPA MATEPHATBI M Co Mg T S Cr Mn Fe Zn Zr | Ly Cd nnpumecn |
KOHTPOJIRPVEMBIE TTAPAMET Db V Be Ni Ca S¢ BO BlLex cmiaBax N1 Cu Zn Si, Fe B 1 npuamMecn Pb, Hepnii
Mpumecn Ny Cu Zn St Fe nipn 91X | npu BX MacCoBOK Sn As Sb
MaccoBoOit none > 0 | & none <01%
HiMpuHa miesu CIexrpo- 0,015—0,025 l 0.015—0,025 0,015 0,015—0.020
Ipapa MM “
I'eHepaTop, THI NI'-3, UBC-23 (¢xema cnox- | 12, 12, UBC-28 HUI'3, UBC-23
HdaA WIH TpPOCTas) HUBC-28 (CXeMa UIOXHds1)
EMxocth MK®D 0,005—-0,01 — — 0,01
CAMOMHAVKLKS, MI H 0, 0,01 0,05 — — 0
Cuia ToKa, A 1.5—2.,5 2—3 y—7 2—3
AHATUTHYECKHH TTPOMEXV-
TOK MM 2.0—2.5 1,5—-2,0 ,5—2.0 2,0
340U NPOMEXVIOK
DA3PAIHHUKL MM 3.0 0,5—0,9 0,5—-0,9 ! 3,0
Yuuio nvios | 2 — — 1,2
O6AHMI ¢ 30—90 | 5—10 5—10 Bea o6xHra
[IpoIHMBOLAEKTPOLA YTONBLHLIM WIKM ATIOMHIIMEBBIN
DOIOIMTACTUHKH, THI | 2 9C 2 I3C, YOUI 1 2 9C
CHLieMd KOOPAHHA] AS—lgC AS—lg C AS—lgC ]
AS—C Ig 7= lg C
lg I] lgC ¢p
‘P
AS—C

flpmMedUdHHA
1 Bpemsi OKCHO3UMUHH VOIAHAIWIHBAIO! B 3dBHCHMOCTH O YVBCTBUTENLHOCTH (POTOIUTIC THHOK, OHO JOJCKHO OBITH He MeHee

15 ¢
2 1ipn oupeaeneytMym Hepid Lig HOIVYEITUd O[HOH CIMEKTPOIPAMMBI HUITOSBAVIOT ABE JKCIOIHLMMU ¢ 3dUMLIEHHBIX YUYACTKOB

00pasla (o 30 ¢ KaXKdst)
3 onvekaercs mposefielye dHUH3a ¢ IIPHMeHEHHUEM 1IdpHBIX JIEKTPOIORB ¢ 3dFOUKOH 0AHOT0 U3 AJNICKTPOAOB Hd TUTOCKOCTD
4 |lpit dHWUIM3E JIMCTOL U NIPVIKOB C Pa3MepdMi MEHBUEMMM, ‘ICM 1HPEAVCMOTPEHO HACTOSAIMM CTAHAAPTOM, AONVCOKJACTCS

BHIOOD IIPVIHX PEARHUMOB pa®OThl HCTOIHMKOB ¢BeTa W npuMeteline COTl coorseictaviommux AO

¢ D I8—LTLL 1.D0d
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[TonroroBka anaausupyemsix oopa3uos (AO) u CO K aHanMU3y A0JIXK-
Ha OBITb OJHOTHUIITHOM [JIsI JAHHOM cepuM u3MepeHHUd. Ha oGpaboraH-
HOM NOBEPXHOCTH HE JOTIYCKAIOTCI PAKOBHHBI, LIapannHHbI, TPESUINHEB] H
LIJTAKOBHIE BKIIOYEHMA.

[TpoTuBO3NEKTpOABI 3aTAYMBAIOT Ha cdepy paguycoM 3—6 MM, KO-
HYC ¢ YIVIOM 3aTOYKH 120° WM yCeYeHHBIM KOHYC C NMNOLIAIKOM J11aMET-
poM 1—2 MM ¢ yrimoM 3aTodku 40—60°

24 IlpoBegpgeHue aHaau3ia

YcnoBus nposeneHus aHann3a pororpapuyecKuM METOOOM Ha CrieK-
tporpadge Tuna UCII-30 npusenexs B Tabdn. 1.

JAUHBI BOJIH AHAMTMTUUYECKUX CHEKTPAILHBIX JIMHUU U JHUANTA30HBI
onpeneasieMbIX MACCOBBIX AOJIEW NPHUBEACHBI B Ta0n 2.

Taonuua 2

_ .,
[InvHa BO.THSI TH- TLTHHA BOTHEI JTH- JInara3oH onpeje-
Qriperienie bl HUM Ollpejeipic- HUM CPABHEHUHA, ASeMBIX MACCOBDLIX
3JIEMEHT MOTO  3TEMEHT4, M noneit, %
HM
bepuLinu 1 313,10 }
II 313,04% I 305,01 0,0005—0,02
I 265,05 I 265,25 0,02—0.9
bop [ 249,68 1 266,92 0,01—0,05
[ 249.77** }
Bananuu I1 311,07 } [ 305,01 0,05—0,3
I1 310,23
0,03—2.0
XKe.e3o 11 259,94 7 I 266,04}
1 259,84 ? I 265,25 0,5—2,0
I1 275,57
[1 275,33
KagMuu I 346,77 I 305,01 }
[ 346,62 I 305,99 0,05—90.5
[ 340,36
1 228,80 1 226,34 0,2—0.,5




TOCT 7727--81 C. 7

lIpodoaxncernue maoa. 2

—_—m——
o HvHa BOMHBI JiK- JUTUHA BOJIHBI JTH- Huanazon onpege-
npeae/ieMbIH HUH OIpeaessie- HUM CPABHEHMY, AEMbIX MACCOBBIX
JIEMEHT MOIO 3JIEMEHTa, M qoJieH, %
HM
Kaapuuu 11 393,37
11 396,85 0,01—0,1
1f 317,93 I 305,01
I1 315,89 0,1—-0,35
KpeMuui [ 288,16 I 305,99 }
I 266,91
I 250,69 I 266,91 } 0,05—0,5
I 237,84
[ 288,16 } | 265,25} 0,2—3.0
I 251,61*** I 266,04
1 252,85 I 265,25 2,0—15
JIUTHiA I 323,26 I 305,01 } 0,5—2.5
I 305,99
Mardui I 279,08 » 0,01—-0,8
1 285,21 [ 305,01 °
11 292,87 [ 266,04 » 0,5—35,0
IT 293,65 [ 265,25 |
277,98 0,8—)5,0
[ 277,67 . 2,0—15,0
Mapraneiy 1 294,92 0,05—1.0
I 259,37
IT 260,57 [ 305,01
293,93 & 1 266,04 } 0,1-1,5
293.31 [ 265.25
288,95 0,3—2,0
1 267,26 | 0,5-2,0

3*
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IIpodoaxcenue maba. 2

———
] TUTHA BOJHbBI J1U- TLTWHA BOJIHBI JIN- [duanazcH onpeje-
Qmpenc,eMbH HUU OTIpefterisie- HMH CpaBHEHHS, JISEMBIX MaCCOBBIX
ANTEMCHT MOTO SJieMeH14, HM nosieit, %
HM
Menn I 327,40 !
132475 [ 305,01 0,01—1,0
I 236,99 [ 237,21 1,0—10,0
1 229,44 [ 232,16 2,0—10,0
] 282,44 I 305,01 }
I 266,92 2,0—10,0
HukeJib I 341,48}
1 313,41 I 305,99 0,05—0,5
0,1—0,5
[ 310,15 1 305,01
[T 251,09 I 266,04 }
I1 241,61 I 265,25 0,5—2.5
OJI0BO [ 317,50 } I 305,99}
1 286,33 [ 266,92 0,01—0,3
MBIk I 234 98 I 231,25} 0,002—0,02
doH
CBuHel 1 283,30 I 305,99 } 0,02—0,2
I 266,92
CKRaHaui 11 363,07 0,02—01
11 335,37 [ 305,01
{1 337,21 0,1—0,4
CypbMa I 287,79 [ 305,99 }
[ 266,92 0,01—0.,05
I 231,15 1231,25}
don 0,002—0,05
Turan 11 334,90
11 334,19 130501 | 90203
[1 336,12 0,05—0.>
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Oxoruarnite maba 2

IImmiHa BOMHEBI TU-

IJTMHA BOJINEBE JTU -

IIHana3oH onpeje

OnpenesnseMbln HKU OMNpesieise- HUH CPaBHEHMUS] AAEMBIX MACCOBBIX
SJIEMEHT MOTO 3JIEMEHTa, HM noen, %
HM
XpoM 1 425,43 [ 305,01
I 283,56 I 266,04
[ 265,25 } 0,02—0,5
Llepu# I 320,17 Doy 0,1—0.5
[k II 334,50 I 305,99 0,05—0.5
[ 330,29
I 334,50 0,5—35,0
1 330,29 { 305,01 2,0—80
I 328,23 3,0—10,0
IT 255,80 | 266,04} 2,0—30
IT 250,20 [ 265,25 2,0—8.0
HupKoHUH 11 339,19 [ 305,01 0,03—0,3

* Jluauio 6epwutusd ) 313,04 HM MCIIO.IB3YIOT [UIA AHUIM3A CIUIABOB, HE CO-

JepPXKAIIMX BAHAIUU

** Jlunuio 0opa } 249,77 HM UCTTOJB3YIOT VIS aHLIU3d CIUIABOB, HE COliepXd-

[HAX XKCJIC3a

¥ Jlunuto kpemMHuMsd L 251,61 HM MCTIIONB3YIOT LIS aHAjlM3a CIUIABOB, HE

COJIepXAalUX TUTAH

[IpuMevyanus
I CHOexKrpaibHble JUHUY JIEMEHTOB, OTPAHUYCHHbBIC B TADJMIIC [MapaHTE-
30M, MOT'YT OBITb B COOTBETCTBUU C YKA3dHHBIMU JUAMAIOHAMU MaCCOBBIX HOJCH
OOBEIIMHEHH B AHAUTUTUYIECKHE [1aphl € JIMHUSMU CPABHEHUS B 3aBUCHUMOCIH OT
BBIOpAHHBIX YCJIOBUM AaHAIU3A
2 Pumckag umeppa 1 nepen 3HaYeHUSIMM UTMH BOJIH O3HAYaeT NPUHALICK -
HOCTL JIMHUU K HEUTPAUIbBHOMY aToMy, LIUdpa Il — K OZHOKpATHO HOHH3INPO-

BAHHOMY dATOMY

3 BuIM B KavecTBE JIMHUM CPABHEHHS HUCIIOIB3YIOT (POH, OIS, HUM U3ME-
pPSIOT BOJU3N TUHUM OTIPEUETICMOro JJIieMeH ra
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[Ipy npoBeAeHUM aHANM3a IO METOAY «TpPeX 3TAJIOHOB» BhIOMPAIOT
CO aHanM3UpyeMOro CiiaBa B KOJIMY4eCTBE HE MeHee TpeXx, crnekrpbl CO
n AO dotorpadupyor Ha ofdHoH poTonJacTUHKE NpH BLIOPAHHBIX YC-
JIOBMSIX QAHATH3A C paHJdOMM3alIUeH nopsiaka cbeMKu. s kaxnoro CO
1 AO dororpadpupyioT TpU CreKTpa.

H3mMmepstioT nmoyepHeHUst S BBIOpAHHBIX aHAUTUTUYECKUX JIUHHUMA U JTH-
HUUW CpaBHCHMHS, MOACYUTHIBAIOT 3HAYCHHE PA3ZHOCTH MNOYCPHECHHUA AS
ISt AHATUTWYECKUX Map JMHUN U cpefHee apudMeTHyeckoe AS 1o
TpEM CIICKTpPaM.

CrposIT rpanyupoBoYHbId rpaduk B KoopauHartax: AS — lgC.

BOTOT rpapMK IMPUTOACH A aHAIMU3a TeX O0pa3loB, CIIEKTPHI KOTO-
pbix cHAThI BMecTe ¢ CO Ha oAHOU POTOIIACTHHKE.

ConepxaHMe 37eMeHTa B AQO HAXOASIT 1o rpagynupoBOYHOMY Irpadu-
KY.

BpeMsl 3KCIIO3UIMH BRIOHMPAIOT TAKoe, NPH KOTOPOM O0ECIEYUBAIOT-
CSI HOPMAJIbHbBIE NIOYEPHEHUSI BCEX AaHAJIMTUYECKHX TUHUMN.

[1pr aHamisec MadbIX MACCOBLIX AOJICH OONMYCKACTCS IICIOJIb30BAHUC
XQAPAKTEPUCTHUECKOU KPUBOU, TIIATEIBHO NMOCTPOCHHOI B 00/1ACTH He-
poaepxKekK. I panyupoBouHbIM rpadMK CTPOSIT B 3TOM CJIYYAe B KOOPIAH-
HaTax:

Ig ]] - lgC,
cp

rie /[ — MHTEHCHIBHOCTL JHHHU ONpeacsicMOroO 3JIEMEHTA,
I, — MHTEHCHUBHOCTb JIMHMM CpPABHEHHUsl MM (POHA BONHM3U JUHHUU
OTPEACTSIEMOrO 3JIEMEHTA.

[1pu npoBeaeHNH aHAIU3A T0O METOAY «KOHTPOJILHOIO 3TAJIOHA» KPOME
CTAHAAPTHBIX O0pA3LOB, KOTOPbhIE UCIOJB3YIOT AT MTOCTPOCHHSI OCHOB-
HOTO TPAAYHPOBOYHOTO I'PaPHKA HCTIONL3YIOT CTaHAAPTHBIII obpascl
NpeanpusaITiisi, KOTOPLIH ZOJXKEH YAOBICTBOPSIThH CNEAYIOILUMM TPebOBa-
HUSIM:

110 XUMMUESCKOMY COCTABY NOJDKEH HAXOAMTHLCSI BO3ZMOXHO OJIMXKE K
cepeaAuHe AUANi30Ha MACCOBbIX 0JEH, YKA3AHHOTO B HOPMATUBHO-TCX-
HUYECKOU JOKYMEHTALIIN Ha JAHHBIN CIJIaB, WIH K CpeAHEMY XUMHYEC-
Komy cocTaBy AQO;

no (prsuvccKiM cBocTBaM, (popme U pasMmepaM COIl nomxkeH Mak-
CUMWJIBHO npuionuxarsest K AQ.
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PaboTy HauMHAOT ¢ NMOCTPOSHUSI OCHOBHOTO TPAAYHPOBOYHOTO Ipa-
duka. [Ing aroro Ha 0OAHON (poToTacTHHKE (poTorpapUpyIoT CIIEKTPH]
CO panHoro cmiasa BMecTe co criekTpamu COILL. Cnekrpbl Kaxaoro
CO u COIl dororpadupytor no msate pai3. [lo cpenHuUM 3HaAYECHUSIM
PA3HOCTH MOYEPHEHHUH CTPOSAT IpaAyHPOBOUHBIH rpapuK OCHOBHOH (PO-
TOTJIACTUHKH B KoopAuHaTax: AS — IgC.

[Ipu aHaM3e 0OPA3LOB AJTIOMHHHEBBIX CIUVIABOB Ha pabouel (poTo-
TIACTUHKE PoTorpadMpyIoT criekrpb AD 1Mo TPy pa3a KOKAbIN B Criek-
Tpbl COII no yeTwipe pasza. Onpeneastior pasHOCTh NNOYEPHEHUN aHAIN -
Tuyeckux nap aunauid ansg COIl n AO (AS, , 1 AS, ) KaK cpeiHee u3
COOTBETCTBYIOLIETO KOJTHYECTBA CIIEKTPOB. BemuiiHy AS . YMHOXa0T
Ha BEJIWYMRY nicpeBodHoro koadgduuneHta K. llepeBoaHout koadpdhu-
LMeHT K, BBOOIMBIN 1J151 YY4€Ta CBOMCTB (POTOAMYABCUU padoUcH (PoTo-

MJACTUHKHW, BBIYUCIIAIOT 0 popMyne

AS,
K’ASZ ,

rae AS, — pasHOCTh MOYEPHEHHUM BCMIOMOTATEIBHOH Iapbl TMHUH Q1I0-

MUHMSI WIH pa3HOCTb TOYECPHCHHUHM JIMHMU AJTIOMHHMUS 1151

IBYX CTYNIEHEK OCIabUTENsl, MOACYUTAHHAS MO HECKOJbLKHM

criektpaM CO u COII ans ocHOBHOM (OTOTUIACTUHKHM (ITpH

yCIOBHM, YTO MeXny AS ., 11 AS ., HET CHCTEMATHYECKOTO

pacxoxaeHHus);

AS, — pa3HOCTb TOYEPHEHUH TEX XKEC JHHHHU (WIIOMUHUS U TEX XKE

- CTYTIeHEK OCTA0UTENS, MOACYUTAHHASI JJ1sI padoueH (hoTonac-
TuHKU o COIl n AO.

I nst BbralicaeHAs KO3P@PHUUMEHTa K UCMONB3YIOT TIaphbl JHHHH AJTIO-
MUHUSA Al 265,24 um — Al 256,79 um n Al 305,00 v — Al 305,71 Ha 1

Iop.

Yepes Touky ¢ koopauHatamu K * AS ;g C - (roe C . — Macco-
Bag nons aneMmeHTa B COIl) npoBoasit padoumy rpadpuxk, napanjeabHblil
OCHOBHOMY, W ONpele/sIIOT MACCOBYIO A0JI0 B AO, NMONbL3YsICh BEJINUM-
Hol K * AS,, .

Jlonyckaercsa paboTaTh ¢ IPUMEHEHHUEM TTOCTOSIHHOTO ITPAAYHPOBOU-
HOTIO rpacdpuka, TMnocTpoeHHoro no CQO, cHeKTpbl  KOTOPbIX

chororpacdbupoBaHbl Hd OCHOBHOM (DOTOIUIACTUHKE B KOOPAMHATAX
(AS — AS, .. ) — IgC.

¢ OI
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Ha pabouyio ¢poronnactuHky pororpadpupytor criekrpel AO u COIL.

MaccoBylo goio 3neMeHTa B AO onpeaenasiioT no NOCTOSTHHOMY Ipa-
NIyHPOBOYHOMY TIpacuKy, TIONb3ysich BeIHYHHOH K (AS,, — AS.,, ).

51 ynmpolleHUsT pacyeToOB FpaAyHpPOBOUYHBIN IPpadUK MOXET OBITH
UCKYCCTBEHHO TIPUBEACH K 45°. B 3ToM ciyyae BMecTO KO3(pPHLUHEHTA
K ucnoas3yior Ko3ppuuUUeHT

rie oo — yroj HaKJIOHA TIpaayHPOBOYHOro rpadiika Jisl  OCHOBHOM
boTONTACTHUHKM, NOCTpoeHHOro B KoopauHatax AS—IlgC 1y
(AS,, — AS ;) —1gC, a rpanyMpoBOYHbIH rPadUK NMPOBOIAST
noAd yrinoMm 45° u3 Touku nepecedeHHMsl INCPBOHAYATIBHOTO Ipa-
duKa (IpsIMOM) C OCbIO abcuMCC.
2.2 — 2.4, (U3menennan peaakuma, U3m. Ne 1, 2).
25. ObpaboTKa pe3yNIbTAaTOB
2.5.1. 3a OKOHYATEJbHbLIMA pE3yAbTAT aHAJIM3a NMPUHUMAIOT CpeAHEe
ApU(PMETHYECKOE TpeX NMAPAICAbHBIX U3MEPEHHUU, NMOJYYEHHBIX 11O TPEM

CIEKTpOrpaMMaM MNpH YCJIOBUH

(X, . — X )< 3,,31.5’1,,5(-‘,1 ,

IHiH

rne X = — HAaUOONbIIUN PE3YAbTAT MAPMIICTbHLIX U3MEPEH UI;

4y

X — HAUMEHBIUHMW Pe3yabTaT NapajeJbHbIX U3MEPEHUH;

it

S — OTHOCHTEJIbHOE CpefiHee KBAAPATUYECKOE OTKIOHCHHUE, Xil-
PAKTEPHUIVYIOILLIECE CXOAUMOCTb U3MEPECHUII,

He——

X, — cpeaHee apudpMeTHYECKOE, BBIYMCICHHOC U3 A MApAJINCb-
HbIX U3MEPERUN (n = 3).

[1pu npoBeneHUH 3KCNpecc-aHANN3a U ONPEAEJCHUU MACCOBBIX J10-

neyl 3ieMeHTOB MeHee 1 % nonyckaeTcsl pe3yabTaT aHAIU3Q BLIYUCIATD

Mo ABYM MNapajyie/ibHbIM HM3MepeHHssIM X, U X, TpH YCIOBHH, YTO

(X, — X,)<277S X.
(U3menennas pegakuusa, Usm. Ne 1, 2).
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2.5.2. Ecny pa3zHOCTh pe3yAbTATOB AHAJIU3a H OJJHOTO U3 NpeAeTbHbIX
3HAQUYEHHUH codepXaHHs 3JIEMEHTA A1 JaHHOTO CIUIABA Mo A0COMIOTHOH
BEJIMYMHE MEHbIIE WIH paBHA

S, Xy
JN
rie N — yucno onpeneneHuit (N = 1 wnu 2);

SH ~— OTHOCHTCJ/IbHOC CPCOHCC KBAOPATHYCCKOC OTK/JIOHCHHMC, Xa-
PAKTCPUIYVIOHICEC BOCTIPON3IBOANMOCTD AHAJIU3A,

X y — CPCAHMH Pe3ynbTaT AaHAJIM3a M3 OJHOTO WM ABYX onpeaene-
HHH.

AHANU3 NPOBOAAT XUMHYECKUMH METOAAMM MO CTaHAApPTaM, YKa3aH-
HbLIM B M. 1.4.

(M3menennas penaxuua, Usm. Ne 1).

2.3.3. 3HaueHusa § U S g ororpapHIecKOro MeToda AHAIN3A
nplBCACHBI B Taba. 3.

(M3menennan penakuua, Usm. Ne 1, 2).

2.3.4. MeTonuku BBIYUCIIEHUS S, 1 S NaHBI B NPWIOXEHHH.

3. ®OTODJIEKTPUYECKNH METO/ CHEKTPAJIBHOI'O AHAJIN3A

3.1. Metoa ocHOBaH Ha BO30yXIAE€HUWH CIEKTPAa AYTOBbIM WJIN HCKPO-
BLIM Pa3psiaoM ¢ perucrpauMeil MHTEHCHBHOCTH CIEKTPATLHBLIX JHUHUHN
C NOMOLIBIO (POTOINEKTPHUYCCKOHN YCTAHOBKH.

32. AnnapaTtTypa M MaTepHuallbl

QoTto3nexrpuyeckasi ycraHoBKa (kBaHTOMeTp) THMos JPC-10M,
OJOC-36, MPC-4, MPC-6, MPC-§.

['eHepaTop TunoB UI-3, IBY-1, ¥I'5-4, UBC-1, UBC-28, «<Apkyc».

CrnekrpanbHo 4ucTble yriM Mapok OCY-7—-3, C2, C3 B BHAE NpyT-
KOB JHAMETPOM 6 MM.

[Ipyrku amiomuHusi Mmapok A99, A97 no I'OCT 11069, nuamerpom
6—8 MM.

CraHok ToKapHbI¥ TN TB-16.

[IpucnocobneHue Ansl 3aTOUKH YIJIEH.

HonycKaercsi mMpUMEHEHUE ApPYroM anmnaparypbi, obopyaoBaHUs U
MATEPUANIOB TIPH YCJIOBUH NOJIYYCHHUSI METPOJIOTMUYECCKHUX XapaKTepHC-
THUK, NTPCAYCMOTPEHHBIX HACTOSIHIMM CTAHIAPTOM.

(U3meHennan pesakuns, U3m. Ne 1).
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OrnpeeaeMbI JIEMEeHT

IuanasoH
OTpeHeISICMbIX
MaCCOBbBIX
noneit, %

®ororpadpudec-

KUH MeTOon

Tadoauimma 3

D OTOINMEKTPUYEC-

KHH MeTo,l

S

'r

s ] s

He boJiee

bepwu, MBILIBSK,
CYpbMd, HATpUU

bepwiuin, O00p, BaHa-
OUH, XKele30, KaaMUuu,
KAIbIUKH, KpeMHUH, Mar-
HUM, Mapraiei, Meib, HH-
KeJlb, OJOBO, CBHHEU,
CKAaHIVHK, CypbMa, TUTAH,
XpOM, IMHK, LTUPKOHUH

bepUIuHU, BAHAIHAU,
KeJIe30, KaJMUN, KaIbITUH,
KpeMHHUH, MarHU#, Mapra-
Hell, MeIb, HUKEJIL, TUTAaH,
XpOM, OJIOBO, CBHHEII,
CKaHJUHU, [{UHK, LIUPKO-
HUU

bepwniiuu, XEeNe30,
KpeMIIUH, JIUTUU, MalriHu,
vapraHell, Melb, HUKEJb,
TUTAH, LIAHK, LEpUH

KpeMHUM, JIUTHHU, Mar-
HUU, Me/[b, HUKE/D, LIUHK,
KeNe30, Mapralel

KpevIunu,
ME/lb, [TAHK

MATHUH,

0,0005—0.01

0,01—-0,1

0,1—-0,5

0,5—2,0

2,0—5.0

5,0—15.0

0,15

0,10

0,06

0.05

0,05

0,04

3.3. [foarotrtToBKa 006pa3110B

O0Opa3s1bl TOTOBSIT B COOTBETCTBUM C M. 2.3.

34 IlpoBeneHMe aHanaUu3a
AHANU3 TIPOBOASIT 110 MCTOAAM «TPEX 3TAJIOHOB» WIH «KOHTPOJLHOIO

TATTOHA».

0,15

0,05

0,04

0,04

(0,03

0,15

0.08

0,05

0,04

0,04

0,03

YciaoBusi NpoBeACHNS] AHANM3Aa NpUBEAEHDbI B Tabauue 4.

0,15

0,08

(0,04

(0,03

0,03

0,03



YCIOBHA HPOBCACHHA AHWIN T

Tatoaniunuya 4

Keautosmerp JPOC-10M

Kpautomerp JPC-36

Kpantomerp MPC-4, MOC-6, MPC-§

O —— Ceneparop I'IY-1 Cenepartop ¥I'-4 ri:;[:;ip mré?ggfgg_3
IVEoBOH }::f; ff;;g: oy “{B'Uﬁ I:::f; GHB ;fl:g: E:f:;lcﬂﬁgf_' m;‘::{f I:;f;u;fs;;: }1::,1’1;0 :::}:;g:;%{
PeRAM BOH peXxuM PexiN BOH pexHM BOH PEXUM P BOH peXHM PEXHM
HanpsokeHuHe 1nuTanug, B 22015
Cwia Toka, A 1.6—4.0 | 1,5—2.0 | 1,6—4.,0 1,5—2,5 | 1,5-2,5 1,0—4.0 | 1,5—-2,0 1,5—2,5
MeToa VIIpABRTeHUd Da30BbIN AMIUTUTYIHBIH Da30BbIA —
PDu3a 1MOJLKUTId, TP — 9{) — He xoutTponupyercs 90 90 He KoHTpO-
UpVeTCH
EMkoOcTh. MKD — 20; 40 — 20; 40 (; 0,003; — 40 .01
(0,005; 0,01
NHIVKTUBHOCTE, MKI'H — 10; 40; 150 — 10; 40; 150 | O; 20; 150; — — 10
600
HQucno uyros - | — 1; 2 1; 2; 3, 4 — 1 by 2
AHUTHTHYCCKHHA TIPOMEXKY-
TOK, MM 1,5—2,0 2,0—2.5
JOMONHUTEIBHBIM paspsil-
HbIM NPOMEXVTOK, MM — — — e 3,0: 5,0 — — 3,0—4,0
[UMpHHA BXOTHOH 1LETH, MM (,02—0.06
[IHUpHHa BLIXOAHDBIX LIEJICH.,
MM 0,035—0,20*
O0GXHI, ¢ 7—10 [0—20 7—10 10—20 5—30 20—30 10—20 20—30
DKCMO3UIMA, C 20—40 2040 20—40 20—40 20—60 30 20—40 20—30
[TpOTHBOIEKTPO/L YTOABHBIM WIM UTIOMUHUEBBIX

CHcTeMa KOOPIOHUHAT

* [LIMpHHY BBIXOAHOM LIEJIM BBIOMPAIOT B 3UBHCMMOCTH OT MUCCOBOM JOJIM DJIEMEHTH B CTEITeHM

n—lgC

n—C wm lgn—IlgC

JICTHPOBUOHHUA CIUIABd.

S1 "D I8—LTLL 1DO]
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IJ7MHBI BONH AHAIWTHYECKHMX CNEKTPaAbHBLIX JIMHMH M AMANA30HDLI
oTIpecsAeMbIX MACCOBBIX A0JISH NpHUBEASHBI B Tabmu. 5

Taonnmmma 5§

OnpenensgeMbuId Il1vMHa BOJIHEI IduanazoH onpeaelisteMbix
BTIEMEHT | JTHHWH ONpEAeTIeMOoro MACCOBBIX JIOJIEH, %
971EMEHTA, HM
_ - - 4 — ;
bepw LUK 1 313,04 0,0005—0,2
bop [ 249,68 0,01—0,05
Bananuit I 437.92 0,01—-0,3
I 318,34 0,05—0,5
311,07 0,01—0,5
Xene3o | 1 440,47 0,05—2.0
I 358,12 0,1—2,0
I 302,06 0,05—2,0
[1 259,94 0,01—-2,0
239,56 0,1--0,5
KpeMHuii [ 390,55 0,5—11,0
I 288,16 0,1—11,0
I 252,85 5,0—15,0
[ 251,61 0,1—11.,0
KaxmMuit I 508,58 0,1—1,0
[I 226,50
JivTui 1 670,78 0,1—2,3
[ 610,36
[ 497,20
I 460,29
1 323,26
Mardui I 518,36 0,03—7,0
[ 517,27 0,1—7,0
I 285,21 0,01—1.0
280,27 0,01—1,0
11 279,08 0,01—7.,0
277,98 0,1—-0.,5
Menpb I 521,82 0,06—7,0
[ 510,355 0,1—6,0
[ 327,40 0,01—1,0
I 236,99 1.0—--70
[1 213,59 0,5—7.,0
MEBILIIBAK [ 234,98 0,01—0,]
MapraHeir 293,31
(1 259,37 0,01—2.0
Hartpui [ 588,99 0,0005—0,01
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Oxonuarue maon. 5

OnpenensgeMbli H1uHa BOJIHEI I Mama3oHn orpejiesisieMbiX
3JIEMEHT JIMHUU OIpeAe/IieMOoro MAaCCOBBIX N0JiIeH, %
TIEMEHTA, HM J

Hukesib | 341,48 0,04—3.,0

I 231, 60 0,01—2,0

OJ10BO I 380,10 ' 0,01—0,3
[ 317,50
I 286,33

CBHHEIL I 405,78 0,02-0,2

1 283,30 |

CypbMa . I 323,25 0.01—-0,1
I 252,85
I 231,15

TuTal 1 498,17 | 0,01—0,5

[ 453,32 0,02—0.,2

I 365,35 0,02—0.8

337,28 0,01—2.0

II 334,90 0,02—2.0

XpoM I 425,43 0,01-0,5
11 283,56

HuHK 481,05 0,61—5,0

472,22 1,0—~90

I 334,50 0,01—-9.,0

LIMpKOH M IT 343,82 i 0,01—0,5
I1 339,20

IIlpuMeyad e B KadectBe MTUHUE CpaBHESHUS HKCIIONLIYIOT JIMHHUH
amoMuHust: 1 396,15; 1 394,40; 1 360,17; 1 305,01; 1 266,04; 1 256,80 wiu Hepas-
TOXeHHBIN CBET.

AHaJIUTUYECKUE JIMHUH BbIOMPAIOT B 3aBUCHMOCTH OT MACCOBOM 0NH
3JIEMEHTA B 00pa3le M BO3MOXHOCTHM pa3MeUICHHUs] BbIXOAHDIX LIEJIeH Ha
KapeTkKax KBaHToMeTpa. [Jonyckaercss mcnonb3oBaHUE ApYrux aHaJHTU-
YECKMX JIMHUH NIPU YCIIOBHH, YTO OHHU 00eCNeUYUBAIOT METPOJIOTHUECKUE
XAPAKTCPHUCTUKH, NMPESJYCMOTPEeHHBIE HACTOSIINM CTAHOAPTOM.

Copepxanue 31eMeHTa B AO npH NpoBeACHHH QHAIN3A 10 METOAY
«TPEX 3TAJIOHOB» OIPEAECsIIOT ¢ NOMOLIbIO IPAAYUPOBOYHOIO rpadgpuka,
noctpoeHHoro no CO.
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/1151 npubopoB, B KOTOPLIX NOKA3AHHUE 1 U3MEPUTEIbHOIO YCTPOUHCT-
Ba MPOMOPLUOHVILHO JOTAPU(PMY MHTEHCUBHOCTH CIEKTPAJIBHOW JH-
HUH, TPAAyUPOBOYHbIE IpaUKH CTPOST B KoopauHatax: 1 — lg C.

Cnekrprl Kaxgoro CO n AO perucTpupyloT He MeHee TpeX pas.

[lpy npoBeAEHHUM aHAJIU3a MO METOAY «KOHTPOJIbHOIO 3TAJIOHA» Ha
nprubopax | TUmna: cTposT OCHOBHOM IpaayHWpPOBOYHbBIA rpaduK B KOOp-
nvHatax: n — lgC. Ilpu ananuze AO peructpupyilor cnekrpsl COIl u
AQ. Hepes ToUKy ¢ KOOpOAHHATAMH H . ; 12C_ - TipoBoasiT pabouuii rpa-
(UK MapasUieIbHBIM OCHOBHOMY U IO HEMY OIIpeAesiioT MACCOBYIO A0.110
ajieMeHTa AO.

[Ipy npopeneHUn aHamM3a MO METOAY «KOHTPOJBHOIO 3TMIOHI» HA
npubopax 11 Tuna: pernucTpupyror criekTprel CO, 1o ycpeaAHEHHBLIM OT-
CYETaM CTPOSIT IPagyupoOBOYHEBIM rpadMK B KoopauHatax: # — C ¥ npo-
IOJIXAIOT €r0 10 NepeceyeHys! ¢ OChIO KOHIIEHTpalui. Touka nepeceye-
HUsA OydeT SIBJIATBCST «TOYKOW BpallleHHs» IPagyHpOBOYHOIro rpadMka,
[IpH YCJIOBUM INOCTOSIHCTBA «HYJE€BOIO» OTCYeTa IMpuUbopa MO COOTBET-
CTBYIOLUEMY KdHAIY W MPSIMOJTMHEMHOCTH IPAAYUPOBOYHOro rpaduka.

[lepea ananuzomM oOpa3uoB peructpupytor criekrpel COII, yepes TOUKy
C KOOpAWHATAMM: A ; (., H «TOYKY BpalleHHs» NPOBOILIT paboumnii
TpadyupoBOUYHBIA rpaduK, MO KOTOPOMY ONpedensiioT MacCOBYIO ZOJIO
3neMeHTa B AQ.

Ecnn rpanyMpoBOYHBIM IpaduK CTPOoSIT B KoopauHaTtax: lgn—I1gC, To
paboYri rpapukK TIPOBOASIT IMapIUIEJIbHO OCHOBHOMY, Yepe3 TOYKY C
KoopauHatamu: Ign . ; 1gC ,, ¥ 110 HEMY OIlpedesiAioT MacCOBYIO A0JII0
3jeMeHTa B AQ.

(U3smenennas pepaknusa, Usm. Ne 1, 2).

3. O6bpaboTKa pe3yaAbLTATOBR

3.5.1. O6paboTKy pe3ynbTaTOB AHMIN3A NPOBOAST B COOTBETCTBHH C
nn. 2.5.1; 2.5.2.

3.5.2. 3nayeHns § n § ans pororpadpryeckoro MeToaa aHaIH3A NpU-
BeleHbl B Tadbn. 3.

(U3menennas penpaxkuus, U3sm. Ne 1).

COll
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IHHPUHITOXEHHUE
Qbs3amenbHoe

OLIEHKA TOYHOCTHN CHEKTPAJIBHOI'O AHAJIN3A

1. TOYHOCTD CIIEKTPAIBHOIO aHAaIM3a — KayeCTBO M3MEPEHHUH, oTpaxaiolliee
O.IM30CTh HMX PE3YJAbTATOB K UCTUHHOMY 3HAYEHHIO U3MEpPSAEMOU BEAWNMMHBI —
OlIpe/ICNAETCS BEJIMUMHON CHUCTEMATHYECKMX U CIIYYAHWHBIX TIOTPEHIHOCTEU (IpU
YCAOBUU, YTO IMPOMAXU HCKIIOYEHBI U3 pacyeToB (CAyyalHbIE [1OTPEHiHOCTU
MOMUMHAIOTCA HOPMAJIBHOMY 3aKOHY paclipelcieH ).

2. 1Ipy NIpaBWILHO HACTPOCHHOM CIEKTpAIbHOM aIlfiaparype M BBIITOJIHEHUM
PEKOMEHIALIAN CTaHIApPTa IO Mpoledype aHaJIM3a OCHOBHBIMM HUCTOYHMKAMHU
CUCTEMATHUMECKHUX TIOTPELIHOCTEN SBIAIOTCS TMOTPEUIHOCTH, CBA3AHHbBIE ¢ BINA-
HIEM CTPYKTYpPbHI U XUMHYECKOIo COCTaBa Mpod Ha pe3yabTarthl aHaIN3a.

OTU MIOMPEHIHOCTU JOJDKHL! OBITh BBIABJIICHBI COITOCTABJICHUEM pPE3VJIBTATOB
aHaJIn3a MpoO, BBIIIOJIHEHHOTO XMMHUYECKHMM H CIEKTpaJILHBIM METOHaMH MO
OOJIBLION BBIDOpKE (HE MeHee 20 mpoo).

Ecin GakT HUIMYUA TakUX TOCPpeIUHOCTEN YCTAHORIEH, TO UX YCTPAHAIOT
KOPPEKTUPOBKOM TNOJIOXECHUS rpaayupoBoyHoro rpagpuka no COIL.

3. PesynbTaT aHaW3a MIpoObI, IMOJYYEHHBIM Kak cpejHec apuPpMETUUYECKOE,
HaripuMep, U3 TpexX (IByX) MapaUleIbHbIX HU3MEPEHUH, T. €. MO TpeM (UBYM)
CIIEKTpaM, CICHYET pacCMaTPHBATH, KAK OJHO OITpeci/ICHUE.

4. BoCIIpoU3BOJUMOCTE PE3VILTATOB CIIEKTPAIbHOIO aHaIM3a — KAueCTBO
U3MEpEHUU, oTpaxarlliee OJIU30CTEh APyl K JAPYLY pPe3yjbTaroB U3MEPEHUH, BbI-
[MOJIHEHHLIX B PA3IMYHBIX YCJIIOBUSX, XAPAKTEPHU3YETCH BCIM'UMHON OTHOCHUTE.(h-
HOFO CpeAHEro KBaJpaTHYECKOI'O0 OTKIOHEHUA eAUHUYHOIO OIpelesicHUs S .

5. Haa noacyeta S BbIOMPAIOT HE MCHee IIATA 00pa3UoB OJHOM MapKH CILia-
Ba, UMEWOIIUX [MPUOAAIUTELHO OJUH U TOT Xe& XMMHYECKUU COCTAB, U B Teye-
HUE d CYT IIPOBOJAT MUX aHAIN3 CEpUIMMU (O[HA CepUH B CYTKH).

Peructpaiimio CrieKTpoB B KAKIOU CEpUU [IPOMU3BOIAT B pa3/iMUHOU T110CjE-
NOBATEJIBHOCTHU, T. €. ¢ paHIOMU3ALIUEH.

CriekTpbl OJHOM CEPHUU PETUCTPUPYIOT HA OJHOM (POIOrUIACTHHKE.

Ha kaxmou ¢doroIlTacTUHKE IOJYYAIOT [0 TpU CIEKTpd KaXA0ro oodpasua
no Tpu crexktpa Kaxiaoro CO. llocnenHue HeOOXOIUMBI UL MMOCTPOCHUSE WU
KOPPEKTHUPOBKU PAAYUPOBOYHBIX papHUKOB.

lIpu poToseKIpuUecKON perucTpallid [epes; HAYaIoM HU3MepeHUM [pOBO-
OAT KOPPEKTUPOBKY T1OJIOKEHUS TPAIYUPOBOYHBIX FPAPHKOB, a 3aTeM perucrpa-
LIMIO CIIEKTpoB 00paslios.

Bcero ot kaxioro ofpasiia [ToaydaloTt 3a S5 C¢yT Mo 15 uaMepeHu (I18Th Ofl-
pelcieHUH).
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g Kaxpgoro obpasila BLIUYHCIAIOT CpEOHEE KBAApaTUMECKOC OTKIOHCHUC .S‘Jr
o QopMyne

i=n
P c; - CU)Z Y
Sj _ \Izl — —

rie C — cpenHsd MacCoBasi [0/ JJIEMEHTA B j-OM oOpaslle, BBMHUCICHHASA N3
MATU OIIpeACIEHUY;
Cy. — MaccoBasg JOAsl  9JieMEHTa I10 I-MYy ollpeleleHuI0 B J-OM oDOpaslie,
BRIUUCIEHHAA U3 TpeX HM3IMEpECHUH,
n — YHUCIO ompejeieHuit (n = 3J).
Beraucistior cpegHee KBaIpaTHUECKOEe OTKIIOHEHHE S’ Mo dopmy.ie

s f_f:l-5'22+532+55+552
. q

: (2)

rae S, S,, ... S, — cpeliHee KBa[pATUIECKOE OTKIOHEHUWE, [OACUUTAHHOE COOT-
BEeTCTBEHHO IO [1epBOMY, BTOPOMY U T. I. oOpa3uav 110 ¢op-
myne (1);
g — 4KCIo odpasuoB (g = J).
OTHOCHUTE.IbHOE cpelHEC KBaIpaTHYECKOE OTKIOHEHHE S , XapaKIepu3yio-
lI{e€ BOCIPOU3IBOAUMOCTL aHWIW3a, BBMUCISIOT O (POopMmyJie

S ==, (3)

rie C — cpesist MaccoBast 1o jieMeHTa B oOpaslax, BeIMMCICHHas 110 ¢op-
MyJIe

Ci+C,+C.+C, +C
C = i 2*; 4J_5’ ()

rae C, C,, ... €. — MaccoBast 10Ji JIeMEHTa COOTBETCTBEHHO B [1EPBOM, BTOPOM
¥ 1. 4. o0pa3liax, BEINMCIEHHAd U3 5 ofpelde/ieHU.
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KOHTPOJIL BOCIHPOU3BOIUMOCTH PEKOMEHIYETCH [IPOBOJMTL OJIMH pa3 B Te-
yeHue 3—6 Mec. llpu 3TOM MojiyueHHbIe 3HAUCHHUA S, NO/DKHbBI OLITh HE Ootec
3HaYeHWH, MpUBEIEHHBIX B Tabj. 3.

(U3menennas peaakums, H3m. Ne 1).

6. CXoquMOCTbs U3MEPEHU — KayecTBO W3IMEpPEeHUN, oTpaxaioulee OJHU30CTh
APYT K ApY!V pe3yNbTATOB UIMEPEHUM, BHITIOTHEHHBIX B OIMHAKOBLIX YCIOBHUIAX
— XapakTepusyercad BEJIMYUHOU OTHOCHTENBLHOIO CPEIHEr0 KBaJpaTUYECKOIo
OTKJIOHEHHS €IMHHMYHOTIO M3MEPCHMSA S .

7. 3HauyeHHe § HaxOJAT 1o cepuM U3 20 MapajuleIbHBIX W3MEpPeHUH IS
OJHOIro obOpasla MpH IpaBWILHO HACTPOCHHOU allflaparype.

CpenHee KBaIpaTHYeCKOE OTKIOHCHME S’ BBIYUCIAIOT MO (hopmylie

I=n

Zc (CO - C: )2
o o izl (9)

rie CB — CpeIHAA MaccoBas OOJIst djleMeHTa B oOpasle, BbiudcieHHasgs u3 20
[MapaUleAbHBIX HU3MEPCHWH;
C — MaccoBas JOJif 2JieMeHTa B oOpasile, BBIYUCACHHAA [10 i-My HU3Mepe-
HHIO;
n_— YHCJIO U3MEpeHUH B cepun (n = 20).
OTHOCHTENLHOE CpellHee KBaApaTUYEeCKOe OTKIOHCHHE S , XapaKTepH3YyIo-
[iee CXOAUMOCTh UBMEPEHUH, BRIYUCTAIOT 10 dopmyile

Se= g, (6)

8. Ilpy npoBeleHUN aHAIN3a YACTO BO3HHKAaeT HEOOXOAHUMOCTL B OLICHKE
MOI'PEIHOCTA PEe3YAbTaTa aHAINU3A € U JIOBEPUTEILHBIX Tipejieion. [ipyw aosepu-
TeJIBHOM BepOSTHOCTU 0,95 U UCKIIOUEHHBIX CUCTEMATHYECKUX [TOIpelitHOCTAX &
BRIMUCISIOT [[0 (popMYyJIe

Y v (7)

riac N — 4YMCIO OMNPCUCNIEHHUA, 110 KOTOPHIM BbIUHUCJICH pe3y/IbTaT alidiu3a o00-
pasta (OObIMHO B creKTpalibiion atlajize N = | wiu 2);
C — pe3ynhTar aHamu3a oOpa3la, BhIYHCIEHHBLIH 110 N otpecci UaM.
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BoiuuciieHHOe 3HadeHWe  O3HaYaeT, YTO ¢ HAJEXHOCThI0 95 % UCPUHIIOC
3HayeHue oripele/IIEMOU BeJIMUWHBI JEXUT B UHTEpBUIE 3HAYEHUU

25, Co o, 25.C,

“ VN “ VN

M HauboJjiee BEPOSTHBIM PelyibTaroM aHaiusa sipiserca C .

Eciu DOBEPUTEJILHBIM RHTEPRAI 1iepeKphIBacT onpeneiaderbin (o F'OCT 4784
u [OCT 1583), To aHANIU3 PEKOMEHIYETCS IPOBOAUTL JAPYTHUM, 00Jice OUHBIM
METOJIOM.

9. CMeIlleHUEe TPaIyupoOBOYHOIO rpapUKa OTHOCHUTEIBLHO OCHOBHOIO (npeUd
D nHa ypopHe COII) cuMTaeTca 3HAYUMBIM, €CIIM OH [IPEeBLILIIAET CpelIHEee KpBal-

S C

paTUYECKOe OTKIJIOHEHWE YeThbIpeX M3MEepeHUM, T. e. Iipu D > — \/_C.OH HeoO0-
i
D

XOJIAMa KOPPEKTUPOBKa Ipapuka,
rae n, — YACIO MapauleSbHbIX  U3MepeHUM Wit COII, 110 KOTOpoMY  KOHT-
pPOJIUpYeTCs MONOXKEeHNe Tpapuka (r, = 4);
Ccm — Maccopas nos ieMedHTa B COII

IlonoxeHue rpaaynpoOBOYHOro rpadpmka peKOMEHIYETCS KOHTPOJIUPOBATL IO
1-2 COII 1—3 pa3a B ¢CMeHY.

10. KOMIUIEKCHYIO OLICHKY PabOThl reHepaTopa BO30YXIEeHUS CIIEKTPa, ClleK-
TPAIBHOIO [IpUOOpa M 3JIEKTPOHHOIO HU3MEPHUTC.IBHOIO YCTPOUCTBA PEKOMCHIIY-
eTCs TIepUOAUYEeCKU TIPOBOJUTEL TIYTEM OIIPEHCICHUS OTHOCUTEIIBLHOIO Cpeiiiero
KBAJIpaTUIECKOrO OTKIIOHEHUsT S 110 cepyUH U3 20 [Mapaviec/ibHbIX U3MEpEeHUU 10
dopMmyJiaM (5) u (6).

HauznenHoe 3HaUeHUE § CPABHUMBAIOT ¢ S, I' €. € TCM CPEIHUM KBAAPA1AIEC-
KUM OTKJIIOHEHUEM, KOTOpPOE ObLUIO BBIUMCICHO paHee TP HACTPOCHHOU alllla-
patype
Se

CpaBHeHUE MpoBoIAT (10 F-kpurteputo Ecnu F = ‘:S,"i' 0o0.ILIIfe, yeM Tab,iny-

!
Hoe 3Hayeite F ., TO ITO yKa3bIBACT Ha TO, YTO allllapaTypa TpCOYeT HACTPOU-
KU

IIp noBepUTECIIBHOU BepOSATHOCTU 0,95 U yKazaHHOM YUCJIE U3MEPEHUWHU B
cepu (n = 20) F_. = 2.1

Takyio MpoBepKY peKOMEHIYETCA ITPOBOJAUTL OOUH pa3 B 1—3 Mec

(U3menennas peaaknug, Masm. Ne 1, 2),
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