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Mpeancnosue
Lienn, ocHOBHbIe NPUHLIMNB! M OCHOBHOW NOPSAOK NpoBefeHUsi paboT No Mexrocy4apcTBeHHOM CTaHaap-
TM3auwmn ycrasosneust FOCT 1.0—92 «MexrocyaapcraenHas cuctema crangaptusaunn. OCHOBHbIE MOSoxe-
Hus» u FTOCT 1.2—97 «MexrocynapcreeHHas cuctema crasaapTusaumm. CtaHaapThl MEXTOCYAapCTBEHHbIE,
fipaBuna U pexoMeH[aummn No MEeXrocyaapcTBeHHON cTaHaapTuzaumn, MNopagok paspaboTku, NPUHSATURA, Npy-
MeHeHUsi, OBHOBNEHUS U OTMEHbLI»
CaepeHuns 0 pekomeHgauunAx

1 PABPABOTAHbI Yparnsckum HaywHO-UCCNeaoBaTeNnsCkMM MHCTUTYTOM MeTponorn (YHUUM) Foc-
craHgapta Poccumn

2 BHECEHbI Noccranaaptom Poccun

3 MPUHATLI MexrocygapcTBeHHbIM COBETOM NO CTAHAAPTU3ALMM, METPOSIOTMU U cepTudmKkalmm (npo-
Tokon Ne 22 ot 6 HosBps 2002 r.)

3a npuHaTKe NPOronocoBanu:

KpaTkoe HauMeHOBaHWe CTpaHbl Kop crpakb no MK CoKkpalLgHHO8 HaUMEHOBaHUe HaLMOHaNbHOM
no MK (UCO 3166) 044—97 (MCO 3166) 004—97 opraHa no craHaapTusaumm

Benapychb BY MoccranpapT Pecny6nukv Benapyck
Kasaxcran KZ lMoceranpapT PecnyGnukn Kasaxcrau
Knprusus KG Kbiproiscrangapt
Mongosa MD Mongosa-Crangapt
Poccurickas degepaumns RU FoccranpapT Pocoun
TampxukucTax TJ TapxukcTaHgapT
TypkmeHucTaH ™ nasroccnyx6a « TypkmeHcTaHaapTnapbi»
Ya6ekucTaH uz Y3actaHpapT
YkpaunHa UA FocnoTpeGeTaHpapT YkpauHbl

4 TMocraxosnexneM NocynapcreeHHoro komuteta Poccuitckon Pepepauun no craHgapTMaaumm u MeT-
ponoruu ot 26 siHsapa 2004 r. Ne 32-ct PMIM 54—2002 BBegeHb! B AECTBUE HENOCPEACTBEHHO B KadYecTBe
pekomeHaaumui no meTponoruu Poccuitckon depepauwnm ¢ 1 uions 2004 r. -

5 BBE[EHbI BMNEPBbLIE

HHpopmayust 06 USMEHEHUSAX K HACMOSIWUM PeKOMeHAauUsM MybuKyemcs 8 ykasamene (kamanoze)
«HayuoHasbHbie cmaHdapmbi», @ MeKCm 3Mux U3MeHeHUl — 8 UHGOPMAaUUCHHbIX ykazamensx «Hauuo-
HanbHble cmaxdapmei». B cnyyae nepecmompa unu ommeHbl HaCmosWUX pekoMeHOayul coomeemcmeayio-
was uHgopmayus 6ydem onybrnukoeaHa 8 UHGhOPMaLLIOHHOM yKasamene «HaluuoHansHele crmaHeapmei»

© UMK Uspatenscreo craHgapTtos, 2004

B Poccuiickoit degepaumy HaCTosLLME peKoMeHaaUMUKU He MOryT GbiTb NOMHOCTLIO UMK YaCTUYHO BOCHPO-
M3BEAEHbI, TUPAXKUPOBAaHLI M PACNPOCTPAHEHbI B kauecTee 0MLUansHOre uaaasus 6es paspeiuemus loccran-
A[apta Poceum
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PEKOMEHAOALWUWN NO MEXIOCYOAPCTBEHHOW CTAHRBAPTU3ALUUM

FocynapcTeeHHas cucTeMa obecrnevyeHns eAnHCTBa M3MEPEHUR

XAPAKTEPUCTUKU NTPARYWPOBOYHBLIE CPEACTB U3MEPEHWNA
COCTABA U CBOUCTB BELIECTB U MATEPUANOB

MeTtoauvka BbiNONHeHUs1 U3MEPEeHUA C UCNoNb30BaHVeM CTaHAapTHbIX o6pasuos
tate system for ensuring the uniformity of measurements.

Calibration characteristics of means of measurement of composition and properties of substances
and materials. Measurement procedure with the use of reference materials

[ara ssefjeHns — 2004—07—01

1 O6nacTb NpuMeHeHUsn

Hacroswme pekomeHaaLmm coaepxaT MeToauky BbINONHEHUs namepexHun (nanee — MBW) rpagyvpo-
BOYHBIX XapakrepucTuk (panee — 'X) cpedcTB M3MepeHUi COCTaBa M CBOWCTB BEWEeCTB W martepuanos
(nanee — CW).

X CH onpenensioT No aKCNepUMeHTansHLIM JaHHbBIM, NOMYYEHHbBIM C MCMNONL30OBAHWEM CTAHAAPTHLIX
oGpasuos (aanee — CO). .

MBW, npeacTaBneHHble B HAaCTOALMX PEKOMEHAAUMAX, NMPUMEHMMbI B Clydae, koraa aTTeCTOBaHHOE
3HaveHne CO W 3HaYeHWe COOTBEeTCTBYILero curHana CH cesiaHbl NUHERHON 3aBUCUMOCTLIO NGO Korpa
3aBUCMMOCTb MeXZY 3TUMK BEfIMYMHAMK MOXET BbiThb rpusefeHa K IMHeRHON.

Anroputmel oueHkn X CA MoryT 6biTb NPUMEHMbE NPKU UCMONL30BaHUW OIS IPayUpOBKU aTTecToBaH-
HbIX CMeCcel UIn rpagyupoBOYHbLIX PACTBOPOB.

2 HopmaTuBHbie CChINKK

B HaCTOAWMX peKOMEeHaaUmnaxX ucnonb3oaaxHa Cebinka Ha cnenyloumﬁ Me)KI'OCynapCTBeHHbIﬁ cTanaapT.
FOCT 8.315—97 NocynapcTBeHHas cuctema obecnevexuns egnHcTea usmepenuin. CtaHgapTHole obpas-
Ubi COCTaBa 1 CBOMCTB BELLECTB U MaTepuanoB. OCHOBHbIE NOMOXKEHUS

Mpumeyauune— lNpn NONb30BAHUM HACTOAWNMK PEKOMEHAALIMAMYU LenecooGpasHo NPOBepUTs AeHCTBUe
CCINOYHOTO CTAaHAAPTA NO ykasaTenio «HaunoHanbHbie CTaHAAPTLI», COCTABNEHHOMY NO COCTOAHWIO Ha 1 AHBAPA Teky-
Lwero roaa, v no GOOTBETCTBYIOWMM UH(OPMALIMOHHBLIM YKa3aTersaM, onyGnuKoBaHHbLIM B TeKyLLeM rody. Ecnv ceutnoyHbId
[OKYMEHT 3aMeHeH (M3MEeHeHR), TO NPU NONb30B8aHNM HACTOAWMMU PEKOMEHAALMAMU CrieayeT PyKOBOACTBOBATLCA U3Me-
HEHHBIM (33MEHEeHHbIM) JOKYMEHTOM. ECiu CChINIOUHbIV JOKYMEHT OTMeHeH 6e3 3aMeHbl, TO NONOXeHWe, B KOTOPOM AaHa
CCbIfIKa Ha HEro, NPUMEHSIETCS B 4aCTW, He 3aTpariBaiowen 3Ty CCbInKY.

3 Obuine nonoxeHun

3.1 I'pagyuposky CU ¢ nomoubio CO BLINOMHAIOT € LIENLIO YCTAHOBUTL 3aBUCUMOCTb MEXAY BHIXOAHbLIM
curianom CU I'v socnpouasoaumoi CO aTTecToBaHHOM XapaKTepPUCTUKON A.

3.2 [ins rpapyvpoBku CU ucnonb3ytoT komnnektsl CO, AonyuwieHHbie K NPUMEHEeHWIo B nopsiake, ycra-
HosneHHom FOCT 8.315.

MpeanouyTUTENnbHO ANS MPagyWUpOBKK ucronb3oeatk komnnektsl CO, uncno CO 8 koTopeix N He MeHee
nNATK.

3.3 ATTecToBaHHble 3HaueHus A, aksemnnsipos CO, BxoaAWwmx B komnnekr CO, AomkHb! 6biTe pacnpe-
AeneHb! NpubnuanTensHO paBHOMEPHO B AvanasoHe naMepeHus rpagyvmpyemoro CU.

Usnanue opuumnansHoe
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3.4 [nana3on aTTectoBaHHbix 3Ha4eHun CO B kOMMIIEKTE AOMKEH COBMNaaaTh C AMana3oHOM U3mepeHus
rpagympyemoro CWU.

3.5 Cocras u cTpykTypa matepuana CO nomkHbi ObiTb KaK MOXHO Gonee GnmMaknMu K CocTaBy U CTpyK-
Type Npo6 Matepuana, KOHTPONMPYEMOTo C UCNONb3oBaHWeM rpaaynpyemsix CU.

4 MoAaroToBKa K U3MEPEHUAM, YCIIOBUA UX NpoBefeHUs U npoueaypa

4.1 TMogrotoeky npo6 CO 1 CU k nposegeHuio usmepeHmil OCyLLECTBSIOT B COOTBETCTBUM C OMUCAHUEM
NpoLieAYPhI 3MEPEHUIA C Y4eTOM TpeGosaHui MHCTPYKLUMK No npumMerHeHnutio CO 1 akcnnyaTauyMoHHbLIX 8OKY-
MeHTOB Ha rpagyupyemoe CW.

4.2 Ycnosus NposeaeHNs U3MEPEeHWA [OKHBI COOTBETCTBOBATL HOPMANBHLIM YCNOBUSIM MPUMEHEHUSA,
YCTaHOBNEHHBLIM B 3KCINYyaTaunoHHbLIX AoKyMeHTax Ha CU.

4.3 CraHpapTtHOe OTKNOHEeHME 3Ha4eHWIA BbIXOAHOMO curHana rpagyupyemoro CU nomiHo Gt nasect-
HO M3 aKcnnyaTaumMoHHbIX AOKymeHToB Ha CW Ao nposepeHns rpagyuposkn CU nubo 3HaueHue BXogHoro
cyrHana nonxwHo 6uiTh oueHeHo B npoliecce rpagynpoeku CU.

4.4 Yvcno eanHnyHbIX uamepenuin (HabnioaeHnit) BbixogHoro curHana / ans xaxaoro CO AomkHoO 6biTs
He MeHee NSTH.

Ecnu B npouecce rpagyvpoBKM OLEHWBAIOT CPpeaHee CTaHAapTHOe OTKMOHEHWE 3HAYEHWI BLIXOQHOFO
cUrHana, To YWcno usmeperuii ysenuuusaiot Ao 10—15. Uncno namepenuii Ans Bcex skdemnnspos CO AOMmMKHO
BbITb 0ANHAKOBO.

4.5 o pesynsTaTtam M3MEpPEeHnn 3HauYeHU BbIXOAHOTO curHana I, j Ans kaxaoro 7-ro CO BbIMUCHIAIOT

cpeagHeapudMeTUYecKoe 3HaueHue BbIXOAHOro curHana /, :

I,y 1, (1)

J
=1

~l-

J

rae J — ynucno naMeperuit kaxxaoro n-ro CO.

4.6 TonyueHHble cpeaHeaprMeTUHECKne 3HAUYEHNS BLIXOAHbIX CUTHANOB [y aTTECTOBAHHLIE 3HAYEHNS
CO A HaHOCST Ha rpacuk 1 Mo MeToAUKe B COOTBETCTBAM C NpuNoxeHueM A BbibupaloT Bua npeobpasosanmns
MCXoaHbIX AaHHbIX ¥ = (1) n x = g (A) ans nony4eHusi nuHewHon MX.

5 O6paboTka pe3ynbTaToB U3MEePeHUN

5.1 [Mocne BbiGopa BnAa Npectpa3oBarnn B COOTBETCTBUM C 4.6 BLIUMCTIAIOT 3HAYEHUA HOBLIX NEPEMEHHbIX:

X, =84y, . @
rae g (An) — d)yHKLlMﬂ npeospaaOBaHMﬂ UCXOAHbLIX AAHHLIX aTTECTOBaHHOro 3Ha4YeHust n-ro CO;
yn]=f(Inl) s (3)

rae f (I, ) — dyHkumna npéoGpaaoBaHMﬂ WCXOAHBIX AaHHLIX BbixoaHOTo curdana n-ro CO.
5.2 BbuMCNSIOT CTAaHAAPTHLIE OTKNOHEHWS Sx" BeNMunH X, No opmyne

_ ‘g'(A)lAAn 4)

X, ’
" 3
rae 3HaueHns npou3soaHon g’ (A) 6epyT npu A= A4, ;
44, — NOrpewHoCTb aTTecTOBaHHOMO 3HayeHust n-ro CO.
5.3 BbMMUCnAIOT CpeaHeapudMeTUHEcKMe 3HaUeHUs y,  BENUSUH y, j o chopmyne

- (5)

J
1
Ya =7 2 Ynj
j=1

aman=1, .., N
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5.4 Ecnu cTaHaapTHOE OTKIOHEHUe BbixogHoro curHana C .S, uasecTHo, TO cTaHaapTHOE OTKNOHeHue
Sy BENWUYMHbLE ¥ B 1= TOYKe OLEHNBAaIT No opmyne
n

=l (DIS,, (6)

roe axaveHve npowssogHon f7 (1) Gepyrnpu I=1,;
Sy, — CTaHpapTHOE OTKIOHEHME BbIXO[HOTO CUrHana B n-i Touke.
B cniyyae, Koraa HeM3BECTHO CTaHAapPTHOE OTKIMOHEHWe BEnWbWHbl [ B n-i TOMKE, Syn OLEHMBAIOT NO

copmyne

J
1 —_
S, = \/ 71 Y Oni= V)t 7)

5.5 3anuchiBaloT RoMyYeHHbIe pe3ynbTaThi NPeobpa3oBaHUs UCXOAHBIX AaHHBIX U XapPaKTEPUCTUKU UX
norpeluHocTen B Tabnuyy no popme Tabnuupl 1.

Ta6nuuya 11— UcxoaHbie AaHHbie 4nA nocTpoexus I X

Xn SX,, ynj Vn SY,, Tn
Xy Se1 YNy N1 .71 Syl N
XN Sxn YN YN2s - 5 YN YN Syn W

5.6 Ons cpaBHeHUS NOrpewHOCTER NCXOAHBIX AAHHBIX BbIMUCASIOT OTHOWEHNUA OTHOCUTENbLHBIX CTaH-
DapTHbIX OTKNOHEHWA Y, No hopmyre

Iy | ®)
KAEAN .
PeayanaTbl BbIMUCIEHUA 3anuCbIBaIOT B nocnegHwio KOHOHKy Ta6nuub| 1.

5.7 BblunMcnsioT cpegHeapudmeTMyeckoe 3HaveHe OTHOCUTENbHBIX CTaHAapTHBLIX OTKNOHEHWIA y no
dopmyne

T (©)
WE

5.8 BbibMpatoT B 3aBUCUMOCTHN OT COOTHOLIEHWS MOMPEWHOCTEN BENUYNH X, U ¥, T.€. B 3aBUCUMOCTH OT

3Ha4eHMs Y, anNropuTMbl nocTpoeHus X ucxoas u3 cneaytowero:

- ecnn y < 0,4, To X onpeaensioT B COOTBETCTBUM C 6.2;

- B Cnyyae, KOrAa MEIOTCR 3Ha4MMbie TNOrPeLUHOCTY N3MEPEHNA BENUYMH X, K Y, T.e. ecny y >04, 1o
X onpepensioT B cooTeeTcTBAM C 6.3.

6 NocTpoeHue nuHenHon NX
6.1 MocrpoeHve nuHeliHon "X CBOAAT K otieHke koaddULMEHTOB a 1 b B ypasrenuu Buaa

y =a+bx (10)
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Anroput™m oueHkn koaddouumneHTo X u Bug MX BbIGUPAIOT B 3aBUCUMOCTU OT COOTHOWISHWIA florpel-
HOCTen senuyuH x, v y, no 5.8.

6.2 MocTpoenune MNX METOAOM HaMMEHbLLLWX KBaapaToB

B cnyvae, korga norpelwHoOCTH aTTecToBaHHbIX 3Hauenud CO (uny nepeMenHo x) He3HauYMMBbI o CpaB-
HEHMIO C NOrpPeWwHOCTAMM U3MepeHUs BuIXOAHLIX curHanos (y < 0,4), X cTposT B Buae, 3agasaeMoM ypasHe-
Huem (10). KoacbcouumeHTsl @ U b 1 ux NOFPELLHOCTU BBIMUCNSIOT CheayioWmUM o6pasom.

Mo ucxoaHbIM AaHHLIM U3 Tabnuubl 1 BLIMMCAAIOT CyMMy S, 06paTHBIX BENWYMH gucnepcuu npeobpaso-
BaHHOrO BbIXOQHOIO curHana

(1)

L (12)

_ Y (13)
X=) @,x,,

n=l
_ ¥y _ (14)
y = 2 O

n=1

X onpepensioT 8 BuAe ypasHeHus (10).
KoachduumeHTbl b 1 a BeMUCHAOT NO opmynam:

N
(!)"}T"(XR—Y) (15)
b= 2=t :
N -
Y, o, (- %)
a=37—b)7. (16)

CraHpapTHbIe OTKNOHEHUS S, 1 .S, K03PDULMEHTOB b U a BuIUCAAIOT 10 hopMynam:

L an

b

\/S Zco(x -x)?

n=1

S, = V“*S (18)

6.3 MNocTpoerue NX MeTOAOM YCPEAHEHUA OLlEHOK v -

B cnyvae, korga uMetoTCa 3HauMMbie NOrPELLHOCTU 3MepeHus BenuunH x, uy, (y> 0,4), koadduum-
eHTbl a 1 b B ypasHeHuw (10) oueHusaioT crieaytowmMm oGpaaom

O6pasytoT us N touek Tabnmubi 1 (X, ¥ 1) ... Xy, ¥ ) BCE BOIMOXHbIE napu Pa3NUUHBLIX TOYEK (X; , ¥ ),
[x, ;7] (anai,j=1,..,Nui# j)].dvcno rakux nap todek L =1—v—(lg—ll .

4
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MpoBOAAT Yepes Kaxayio napy TOYeK NPSMYIO NUHNIO
y=a,~j+b,-jx. (19)

KoadbdpuumenTsi b;; # a;; onpepensior no hopmynam:

/e (20)
bij_ s
XX

a;j=y;-bx. (21)

Mony4eHHbie nNo opmynam (20) 1 (21) koadpdurLmMeHTb YNOpsSAOUMBEIOT MO BO3paACTaHMIO:

au < ap - < ay - (23)

B kadecrtBe oueHku koacbduuueHTa b B ypasHenum (10) npuHumMaloT meanaHy paga (22), BbIHUCTIEHHYI0
no gopmyne

b ONS HeYeTHbIX L,
L+l
)
b=1b , +b (24)
3 3+1 ansa yetHsix L.
2
AHaNOrM4YHo Ko3dhULUMEHT a OLIEHNBAIOT Kak MeauaHy psapa (23)
a AN HeveTHbIX L,
L+l
2
2=Va,  +a (5)
L L
3 7+l Ans yeTHbIX L.
| 2
MorpetlHocTH A, U A, KOMDUUMEHTOB a 1 b BLIMMCNRIOT NO hopmynam: *
A, = bs) = b (26)
2 2’
A, = %s) ; ) , @7

rae nopsiakosble Homepa R n SyneHos pspos (23) u (22) onpeaensitot no popmynam:

R=[-]2= ~VI-03]+1, (28)
S=L-R+1. (29)

7 BbluncnieHue pe3ynbTaToB M3MepeHuil 1 OLIeHKa MX MorpeLHoCcTeM

7.1 Mpu ucnons3sosanmm MX Ans nonyyeHus aHa4eHUst BXOAHOW BENUUUHBI A NO 3HAYEHUIO BLIXOAHOTO
curvana I nocrynaiot criegylowum o6pasoM. BeIMMCNSIOT NO U3MEPEHHOMY 3Ha4YeHNIO BbIXOAHOro curHana /
3HaYeHWe BeNUUKHDI
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y=f) (30)
1 no X BLIMUCNAIOT 3HaYeHWe BeNuInHbl X No thopmyne

le’;—“, 31)

Mo 3Ha4YeHnIo BENUUYMHLI X ONPEAensioT 3HaYeHue BeNu4uHbl A, ucnonb3ys obpaTHoe npeobpasosarHne
BENWUNHDLI X,

A=g-1(x), (32)

roe g1 (x) dyHkums, o6patHas yHKUMK X = g (4), ncnonb3oBaHHas Npu Npeo6pasosaHum BeNUYMHL! A B COOT-
BeTcTBUMM C 4.6.
7.2 OueHuBaioT CTaHAapTHOE OTKIOHEHHE S, BEnuU4nHbI X o opmyrie

Sx=—1—— 2l S2+82+8x2, (33)

rae Sy — CTaHAapTHOE OTKNOHEeHWEe BeNTuMHbBI J, OIEHWBAIOT B COOTBETCTBMM C 5.4, a 3HaYeHNs CTaHAAPTHOMO
OTKNOHEHUS BEMWUYMHLI @ — S; U CTAaHAAPTHOTO OTKITOHEHWUA BENWYUHLI b — S; OUEHUBAIOT B 3aBUCUMOCTH OT
MeToaa nocTpoenns MX.

Ecnu koachcbuumenTsl a v b 6uinv onpegeneHs: npu NOCTPoeHUn MNX METOAOM HaUMEHbIWMX KBagpaTos
B8 cootBeTcTBUM € 6.2, 70 .S, 1 S, oueHuBaioT no chopmynam (18) u (17).

B cnyuae, korga koadduumeHTsl a U b Gbinm onpeaeneHsbl Npu NOCTPoeHUu MX METOAOM YCpeaHEeHNA
OUEHOK B coOTBETCTBMM € B.3, T0 S, # S, oueHnBaioT no popmynam:

5, =2 (34)
3

=B (35)
S = -

7.3 CraHgapTHOe OTKNOHeHMe S, U3MEPSIEMOli B COOTBETCTBMM C 7.1 BENUUMHBI A OLEHUBAIOT MO op-
Mmyne

>

1 (36)
Sq= 77 5%
4= T @]
rae 3HaueHve NPOU3BOAHON g’ B3ATO Npu A, onpeaenexHol no gopmyne (32), n s3Ha4eHue S, BbIYMCMEHO NO
chopmyne (33).
7.4 MorpewHocTb A  usmepsemon no MNX Benuunkbl A oLEHWBAIOT ANA 3adaHHOW BEPOATHOCTM P rno
cdopmyne

Ay=2p 5y, ' (a7

rge Zp — KBaHTWIb CTAHJAPTHOTO HOPMANbHOMO pacnpeaeneHus, COOTBETCTBYIOWMA 33 4aHHON BEPOATHOC-
™P.

8 NMpoBepka nuHeiHocT NX

8.1 NuHertHocTs MX NpeaBapuTensbHO NPOBEPSIOT HA OCHOBE aHan13a pacnofoXeH1s skcnepuMeHTarns-
HbIX TOYEK NNOCKOCTH (X, ¥) OTHOCHTENLHO NOCTPOSHHOMA X y = a + bx.

Ecnu otknoHeHus oT MX aKCrepMMeHTanbHbIX TOYEK HOCAT CNy4YanHbI XapakTep, TO BbiGop NuHeapu3ay-
1ouwmx npeoBpasoBaxunit NpoBegeH NpaBunsHO 1 foNyYeHHas NuHerHas X ageksaTHO OTPaXaeT 3aBMCUMOCTb
MeXay BenuyuHamu x n y.

6



PMI" 54—2002

MpoBepKy Criy4aitHOCTV OTKNOHEHWIA JKCNEPUMEHTANbHbLIX ToYeK 0T "X (NpoBepKy NUHeNnHOCTH) NPoBO-
AAT B cnyyae, koraa X oueHneaioT MeTOAO0M HaMMEHbLUMX KBaApaToB (6.2) B COOTBETCTBUM C KpuTepuem 8.2.

B cnyyae oueHku X METOAOM ycpeaHEHHbIX oLieHOK (6.3) nuHeiHoCcTb MX NpoBepsioT 8 COOTBETCTBUM
C Kputepuem 8.3.

8.2 TMposepky nuHerHocTH X, NOCTPOEHHON METOAOM HAaUMEHbBLWIMX KBAAPATOB No dopmynam (15) u
(16), npoeopsT cnepyioLLmm 06pa3om. R
BoiuncnsioT B3eLieHHYI0 CyMMy le KBafpaToB OTKIIOHEHUA PaCcYeTHBIX 3HaYeHUT ¥, BBIMUCIEHHbIX N0

copmyne
= a+ bx,, (38)

OT CPEeaHVX 3HAYEHWUI Y ,, BLINMCNBHHLIX MO opmyne (5),

y N (39)
le =1 2 @y (Yp =Yy 2,
n=l
rae koacbduuneHTsl ©, Bol4McneHsl no dopmyne (12).
BbIMUCNAIOT BIBELSHHYIO CyMMYy Q},o KBafpaToB OTKMOHEHUA Y, ; OT cpeaHeapubMeTHecKNX 3Hade-
HWA Y, .

N 7 _ (40)
Q}’u = Z 2 @, (yni_yn)2 .
n=1j=1
BblYUCNRIOT OTHOLLIEHUE cpenHux KkBaapaTos OTKNOHEHWUIN Vy:
NI-1)0, 1)

7 N-20,°

rae N — unucno Todek npu noctpoexun MX.

CpaBHUBaIOT nornyyeHHoe 3HadeHne V, co aHayeHuem keaWTuns F-pacnipepenenus us Tabnuubt B.1
npunoxenus b co crenexsamu ceoboal V=N —-2u V=N —1).

Ecnu ¥, < F (¥, V), TO NpuHuMaloT runoresy o nuHeiHocty MX. B npoTuBHOM cny4ae crieayeT HamT
Apyroe nuHeapusyiouiee npeobpasoBaHne NepemMeHHbIX,

8.3 lMposepky nuHenHocTH X, NOCTPOSHHOMW METOAOM YCpeaHeHUs oueHoK no dopmynam’(24) n (25),
NpPOBOARXT crieaytowmum o6pa3om. _

Ecnu oTKNoHeHUs aKCnepuMeHTanbHbIX TodeK (X,, ¥ , ) oT X n3aMeHstoTcs 3akoHoMepHsiM o6pasom, To
3TO OaeT OCHOBaHue cuuTaTb BbIGOp BvAa NUHENHOro npeobpasoBaHMs He COBCEM yaauHbIM. Beiuvcnsior

A
CymMy Q, KBaZpaTOB OTHOCHTENLHLIX OTKIOHEHWH PACHETHBIX 3HAYeHN! X, , ONpeaeneHHbIX No hopmyne

;’l = y"b-a b (42)
OT 3Ha4eHWi x,
ud 2 43)
(x,- %, )2 (
Q= X 51—

nml

BbIMMCNSIOT CyMMY OTHOCHTESTbHBIX CTAHAAPTHBIX OTKNOHEHUA Q) -

(44)

rae S, onpegensioT no dopmyne (4), a x, — no copmyne (2).
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Boiuncnsior otHouwleHune ¥, kBagparoe CTaHAAPTHBIX OTKIOHEHMIR:

voo N (45)
-0

CpaBHuBaioT nonyveHHoe 3HaueHue V, co aHayenmeM kBaHTURA F-pacnpepenexus ua Tabnuuwl 6.1
npunoxexus b co crenersimu cBoboabl V}=N-2 u V= N.

Ecnn V. < F(V,, V,), To npuHuMaioT runoTe3ay o ninHenHocTh MX. B npoTMBHOM criyuae crieayeT Hawtu
Apyroe nuHeapuayroliee npeobpasosaHue nepemMeHHbIX.
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[Mpunoxexne A
(pexomeHgyemoe)

Buab! npeo6pa3oBaHnit ANA NONYHEHUS IUHERHON 3aBUCUMOCTH

M3 npaituku noctpoerus MX ans CU n3BecTHb! HECKOMBKO Haubonee pacnpocTparerHsix npeoGpa3oBaHuin nepe-
MeHHbIX [ 1 A, NO3BONAIOLWMUX CBOAUTD UCXOAHbIE MOHOTOHHbIE HeNMHenHbie (PyHKuMn [ = F (4) K HerIMHeWHOW 3aBucMoc-
TV BUAOa

y=a+bx, (A1)

roe
y=ra, A2)
x = g (A). (A.3)

®yhrunmn £ (1) n g (A) BLIGUPAIOT M3 HOKOTOPOro MHOXECTBa MOHOTOHHBIX 32BUCHMOCTeR TakuM 06pasom, 4ToGbI
NONYYUTb NUHBAHYIO 3aBUCKMOCTb

fUy=a+bg4), " (A4)

XOPOLIO COrMaCyIOWYIOCH C 9KCMepMMEHTaNbHLIMY PE3yNbTaTamu,
MNpeobpasosanus (1) 1 g (A) Ha3LIBAOTCA NUHEAPU3YIOLIUMHU.
B Tabnuue A.1 yKasaHbi HEKOTOPbIE PEKOMEHLYyeMble BUGbI TaKX NuHeapuayoLmx npeobpazosaHuii,

Tab6nuuya A1 — Buabl MCXoQHbIX 3aBucumocTen I = F (A ) 1 pekoMeHLyeMbiX NnHeapusylouimx npeobpasosaqHui

UCXogHan 38BHCHMOCTL Jwneapusyiouiee npeoGpasosative
I=F@A)

x=g{4 y=£fi)
1 DpoGHo-nnHenHbie
I=a+b/A x=1/4 y=1
I1=1/(a+ bA) x=A y=wI _
I=A/(a+ bA) x=1/4 ’ y=1/1
2 MokasarensHbie
I=ae4 x=A y=InT
I= a4 x=1/4 y=InT
3 Crenexnasn i
I=ad?, b<>1 x=In4d y=In/
4 Norapudmudeckasn
I=a+blnA x=InA y=1

B HeKoTOpbIX CnyWasx MOXHO MpUMeHWUTb crieayloulylo npoueaypy sbibopa nuHeapuayioumx npecGpasosaHuii.
OTKNaALIBaIOT B CUCTEME KOOPAMHAT A 1 ] TOMKH C 3KCNepUMEHTANbHLIMU 3HaUSHUAMW { 4, 1 , }, v 4epes Hux NpuBmkeHHo

NPOBOAST OT PYK1 UMW C NOMOLLBIO NeKana rnaakyio kpueyio I = F (4). BuiGnpaioT g8e A0CTaTOMHO OTAANEHHBIE ONIOPHbLIe

TouKM A" N A ”. 370 MOryT GbiTe kpaiiHue 3Hauerus 4, nwbo cpeaHue 3HaueHns, N6o MearaHLl KpanHux Toqek. HaxogaT

no 3HaveHnaMm A’ u 4 ” cooTseTCTRYIOWME 3HaYeHna I’ n 1. Hanpumep, ecnin onopHbie Toukn A’ 1 A ” BuibupaioT kak
KpaitHue (T.e. 4’ pasHO HaumeHbluemy, a A ” — HauGonbiuemy 3HaueHusm sennynk { A, }), To 7’ n I sbiGupaioT kak
COOTBETCTBYIOLIME UM KpalHUe 3HaueHna u3 BenuunH { [, }.

9
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BLIMUCTIAIOT MO OMNOPHbLIM TOHKEM TPU BUAA CPEOHWX:

A+ A" Y i
7

- apudmeTnyeckoe A, = == >
- reometpuveckoe A, =VA - 47, L=NI1-1",

2-A7-4” 1 2.1

- rapMoHmueckoe 4, = A’ T

HaxopsT no nocrpoexHon Kpusol 1= F (A) 8 Toukax A, A, Ay 3navenvn [, =F (Ay), [g=F (Agnl,=F (4,).
BbiuucnatoT no opMynam nepeoi KONoHKMU Tabnuubt A.2 3Ha4eHWst Da3HOCTeN €;, KOTOPLIE NPUBOAAT BO BTOPOI KOMNOHKE.

Ta6nuua A2 — Boibop Buaa MNX 1 npeobpa3oBaHna CXOAHBIX AaHHBIX

i
®opmyna ans Svaiorne o * B MNpeocBpa3osaHne NCXoaHBIX AaHHLIX
Buuucneums‘. i
x=g() y=£f)
;,,-I,,I £ a+bx x=A y=1
;a_lgl € I=ae® x=A y=InJ
;,—Ihl £ 1/(a+ bA) x=A y=11
}g—l,,l €4 a+bln A x=In4 y=1
;g—Igl €5 aAd?® x=InAd y=inrl
;,,—Iaf & a+b/A x=1/4 y=1
};,—Ihl & A/(a+ bA) x=1/4 y=1l1

* ipekc { o3navaeT Homep npeobpasoBaHUA UCXOAHBIX AaHHbIX.

U3 Tabnuybl A.2 BuibupatoT Bug MX u npeoGpasoBaHue UCXoaHbIX AaHHBIX MO HOMEPY NPeo6pasoBaHns MCXOQHLIX
AaHHbIX i, AN KOTOPOro 3Ha4eHWe &; OKa3anoch HauMeHbLWUM. Hanpumep, ecny HaMeHbILLWM OKa3anoch 3HaveHue &5, TO

BbIGMpaioT Bua X a4 v npeoBpasoeanve nepemenHsix x = In Au y = In I, ECNin UMEETCA HECKONLKO 3HAYEHMI £; Brnakux
R
MUHUMANBEHOMY, TO UCMLITLIBAIOT HECKONLKO BUZOB X, COOTBETCTBYHOLIMX 3TUM 3HAYEHNAM £

10
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Mpunoxenve b
(pexomengyemoe)

Tabnuuya B.1-— BepxHue goseputenbHbie rpaHuusl F-pacnpegenenus ans P = 0,95 (¥, — 1ucno creneten csobo-
Abl wucnutens; ¥V — uncno creneHen csobo/bl a3HameHaTens)

v,
"
3 4 5 6 7 8 9 10 15 20
5 5,51 5,19 5,05 4,95 4,88 4,82 4,77 4,74 4,62 4,56
6 4,76 4,53 4,39 4,28 4,21 4,15 4,10 | 4,06 3,94 3,87
7 4,35 4,12 3,97 3,87 3.79 3,73 3,68 ! 3,64 3,51 3,44
8 4,07 3,84 3,69 3,58 3,50 3,44 3,39 3,35 3,22 3,15
9 3,86 3,63 3,48 3,37 3,29 3,23 3,18 3,14 3,01 2,94
10 3,71 3,48 3,33 3,22 3,14 3,07 3,02 2,98 2,85 2,77
11 3,59 3,36 3,20 3,09 3,01 2,95 2,90 2,85 2,72 2,65
12 3,49 3,26 M 3,00 2,91 2,85 2,80 2,75 2,62 2,54
13 3.41 3,18 3,08 2,92 2,83 2,77 2,71 2,67 2,53 2,46
14 3,34 3,1 2,96 2,85 2,76 2,70 2,65 2,60 2,46 2,39
15 3,29 3,06 2,90 2,79 2,71 2,64 2,59 2,54 2,40 2,33
16 3.24 3,01 2,85 2,74 2,66 2,59 2,54 2,49 2,356 2,28
17 3,20 2,96 2,81 2,70 2,61 2,55 2,49 2,45 2,31 2,23
18 3,16 2,93 2,77 2,66 2,58 2,51 2,46 2,41 227« 2,19
19 3,13 2,80 2,74 2,63 2,54 2,48 2,42 2,38 2,23 2,16
20 3,10 2,87 2,71 2,60 2,51 2,45 2,39 2,35 2,20 2,12
21 3,07 2,84 2,68 2,57 2,49 2,42 2,37 2,32 2,18 2,10
22 3,05 2,82 2,66 2,55 2,46 2,40 2,34 2,30 215 2,07
23 3,03 2,80 2,64 2,53 2,44 2,37 2,32 2,27 2,13 2,05
24 3,01 2,78 2,62 2,51 242 2,35 2,30 2,25 2,11 2,03
27 2,96 2,73 2,57 2,46 2,37 2,31 2,25 2,20 2,06 1,97
30 2,92 2,69 2,53 2,42 2,33 2,27 2,21 2,16 2,01 1,93
40 2,84 2,61 2,45 2,34 2,25 2,18 2,12 2,08 1,92 1,84
60 2,76 2,53 237 2,25 217 2,10 2,04 1,89 1,84 1,75
120 2,68 2,45 2,29 2,17 2,09 2,02 1,96 1,91 1,76 1,66
o 2,60 2,37 2,21 2,10 2,01 1,94 1,88 1,83 1.67 1,57

1
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YOK 539.089.68:006.354 MKC 17.020 T86.5

Kmouesble cnosa: ctasaapTHbie o6pasubl, aTTecToBaHHoe aHauexne CO, komnnektsl CO, rpagyupoBoyHas
XapaKTepucTyKa, NMHerRHas rpagyupoBOYHan XapakTepucTika, MeTOA HaMMeHbLINX KBaapaToB
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