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Llenun, 0OCHOBHbLIE NPUHLINMB! U OCHOBHOM NOPSAOK NpoBeaeHUs paboT No MeXrocygapcTBEHHON CTaHaap-
Tu3auumn yctadosneHel FOCT 1.0—92 «MexrocyaapcreenHas cucrtema crangaptusaymm. OCHOBHbIE NONoXxe-
Hua» U TOCT 1.2—97 «MexrocynapcraeHHas cucrema crangaprusaunit. CtaHaapThl MEXIOCYAapPCTBEHHbIE,
npaBuna 1 pekoMeHraaummn NO MeXrocyaapcTBeHHoOW ctaHgaptTudaunn. lNopsagok paspaboTku, NPUHATUA, NpU-
MEHEHNS, OOHOBMEHNS ¥ OTMEHDLI»

CBeneHnsa 0 pekoMeHaauUUAX

1 PASPABOTAHbI Ypansckum HaydHO-UCCneaoBatenbCKMM UHCTUTYTOM MeTponorim (YHUIAM) Toc-
ctaHgapta Poccuu

2 BHECEHbI NoccraHgaprom Poccunm

3 MPURATHlI MexxrocygapcTeseHHbIM COBETOM NO CTaHAapTU3aUNKU, MeTPORorinK U ceptTudmkanmm (Npo-
Tokon Ne 22 ot 6 Hosbpst 2002 r.)

3a NpuHATHE NPOrcnoCcCoBanu:

KpaTtkoe HauMeHOBaHne CTpaHb! Kog crpakbl no MK CokpauieHHoe HanMEHOBaHVIe HALUMOHANbHOM
no MK (WCO 3166) 044—97 (MCO 3166) 004—97 opraHa no craHaapTyvaIauum

benapych BY [occraHaapT Pecnybnunkv benapyco
KasaxcraH KZ [occraraapT Pecnybnukin KasaxcraH
Knpruaus KG Kbiproi3crangapT
Mongosa | MD Mongosa-CtanaapT
Poccunckana denepauns RU FoccraHpapT Poccun
TapKukucTaH TJ TapKukcTasnaptT
TypkmeHucTaH | ™ I nasroccnyxba « TypKkMeHcTasaapTnapbi»
Y3bekuctan UZ Y3cTangapT
YKpauHa UA ['ocnoTpebcTaHaapT YKpautsl

4 Tlocravosnenuem [[ocynapcreeHHoOro komureTta Poccuitckon Pepepauymm no craHgaptTusaumm n MeT-
ponorun oT 26 sHBaps 2004 r. Ne 32-ct PMI™ 54—2002 BBeaeHbl B JEUCTBUE HENOCPEACTBEHHO B KadecTae
pekomeHaaumu no metponoruu Poccuinckon Penepaunm ¢ 1 uwons 2004 r. -

5 BBELEHbI BMEPBLIE

HopmMayusa 06 UMEeHEHUSX K HACMOSWUM peKoMeHOauuamM nybrukyemcs 8 ykasamene (kamarsnoze)
«HayuoHanbHbie cmaHoapmsi», @ mekcm 3mux U3MeHeHUU — 8 UHOPMaUUOHHbIX ykalamensax «Hayuo-
HalnbHble cmaHoapmei». B cnyyae nepecmompa unu ommeHbl HACMOAWUX peKkoMeHoauul coomeememeyio-
was uHeopmayusa 6ydem onybnukosaHa 8 UHGOPMALUOHHOM yKazamerne «HayuoHarbHbie cmaHoapmaei»

© UMK NapatenscTBo ctaHaaptos, 2004

B Poccuinckon Qegepaumm HacTosilme pekoMmeHgaunmu He MoryT ObiTb NOMHOCTHIO MK YaCTUYHO BOCNPO-
M3BeAEeHbi, TUPAXNPOBAHbL! U pacNpOCTpaHeHb! B KadecTBe ouLmansHOro usgasua 6e3 paspetenns [[occran-

Aapta Poccun
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PEKOMEHOALWUWN NO MEXIOCYOQAPCTBEHHOW CTAHOAPTU3ALUUWM

[ocynapcTBeHHasi CUCTEeMa obecnedyeHnsa eqUHCTBA U3MEPEHU N

XAPAKTEPUCTUKNM NrPAOYUPOBOYHBLIE CPEACTB U3MEPEHNY
COCTABA U CBOUCTB BELLUECTB 1 MATEPUAIOB

MeToanKa BLINONHEHUA N3MEePeHid C UCINONb30BaHueM CTaHAapTHLIX 00pa3uos

tate system for ensuring the uniformity of measurements.
Calibration characteristics of means of measurement of compasition and properties of substances
and materials. Measurement procedure with the use of reference materials

Nara ssepenuus — 2004—07—01

1 O6nacTb NpUMeHeHUus

HacTtosuime pekomMeHaaumm coaepxar MeTOAUKY BbiflONHeHust namepexun (nanee — MBW) rpagyvpo-
BOYHbLIX XapakrepucTuk (fanee — I'X) cpeacTB M3MEPEHUN COCTasa M CBOWCTB BELLEeCTB U Martepuanos
(nanee — CW).

X CUY onpegensitoT no akcnepumeHTanbHbiM AadHbiM, NOAYYEHHLIM C MCNONb30BaHUEM CTaHOAAPTHLIX
obpasuos (ganee — CO). |

MBW, npeacraBnexHbie B HACTOAWMX PEeKoMeHdaumnax, NpuMednMbl B cAy4vae, Korga atrectoBaHHoe
3HadeHne CO u 3HaveHre cooTBeTcTBytowero curHana Cil cen3aHbl NUHEHONW 3aBUCUMOCTLIO NBO Korga
3aBUCYMMOCTb MEXAY 3TUMKU BeSfTMYMHaMK MOXET ObiTh NpueepeHa K MMHERHON.

Anropntmbl oueHkn I'X C MoryT 6biTh NpUMeHUMbl NPU MCNONb30BaHUN ANS MPaayupoOBKU aTTecToBaH-
HbIX CMECceU NI rpagynpoBOYHbIX PAcTBOPOB.

2 HopmaTuBHbie CCbINKWY

B HacToawmMxX pekoMmerHgaumax ucnornb3oeaHa cebinka Ha crneaylownn MexrocygapcTBeHHbIY CTaHaapT:
FOCT 8.315—97 NocypapcTBeHHas cuctema obecnedeHns eanHeTsa namepenun. CtaHaapTHele cbpas-
Libl COCTaBa vt CBONCTB BeLLecTB U MatepmanoB. OCHOBHbIE NONOXEeHUSK

MpumeyaHnune—Illpn NONbL30BAHK HACTOAWMMK PeKOMeHgaunamMu LenecoobpasHo nposepuTs AencTene
CChIIOYHOro CTaKaaprTa no ykasatenio «HauwnoHanbHblie cTan4apThi», COCTAaBNEHHOMY MO COCTOAHWIO Ha 1 AHBAPA TeKy-
LWero roga, v No COOTBETCTBYOILMM MHPOPMALIMOHHBIM YKa3aTenaMm, onybnukosaHHbiM B TeKyLeM rogy. Ecnu cecohinovHbin
AOKYMEHT 3aMeHeH (M3MeHeR), TO NPy NonNb3osBaHny HACTOALLUMN PEKOMEHALNAMU cneayeT pyKosoacTBOBATHCA U3Me-
HEHHbIM (3aMeHEeHHbIM) QOKYMEHTOM. ECnu CChINOYHLIW SOKYMEHT OTMeHeH §e3 3aMerbl, TO NONoXeHWe, B KOTOPOM AaHa
CCbIfIKa Ha HerQ, NPUMEHSETCK B HacTW, He 3aTparveaioulen 3Ty CCbINKY.

3 O6uine nonoxeHus

3.1 'pagyuposky CU ¢ nomowbio CO BLINOAHSAIOT C LENbI YCTAaHOBUTbL 3aBUCUMOCTL MEXy BbIXOAHbLIM
curHanom CU v socnpoussogumon CO aTrecToBaHHOM XapaKTepUCTUKon A.

3.2 Ans rpagyvpoBkn CU ucnonbayioT komnnexktsl CO, gonyuwieHHbie K npuMeHeHU1o B nopagke, ycra-
HosneHHom [OCT 8.315.

MpeanoyTUTEnsHO ANSA rPafyVpoBKY ucnonbaoeate komnnekrsl CO, uncno CO 8 koTopeix N He MeHee
NATI.

3.3 AtTecTtoBaHHble 3Ha4YeHUa A, aksemnnspo CO, exoaswmx 8 komnnekt CO, AomkHbl BbiTb pacnpe-
AeneHb! NpUbnNuanTensbHO PaBHOMEPHO B AnanasoHe naMmeperus rpagympyemoro CU.

Uinaume othuuymnansHoe



PMI 542002

3.4 [unanasoH atTectosaHHbix 3Hauernn CO B KOMMIEKTe AOMKeH coBnagaTh C AManasoHoOM U3MepeHUus
rpagyupyemoro CA.

3.5 CocraB u cTpykTypa matepuana CO gomkHbl BbiTb KaK MOXHO Donee OnM3KUMKU K COCTaBy U CTPyK-
Type npod MmaTtepuana, KOHTPOAMPYeMoro ¢ Cnons3oBaHnem rpagymnpyemeix CH.

4 NMoaroroBKa K U3MepPeHUAM, YCIIOBUS X NpoBefeHUR 1 npoueaypa

4.1 Mogrotoeky npob CO n CU k nposefeHnio namepeHnin QCYLLECTBRIOT B COOTBETCTBUU C ONncaHneM
npoueaypbl namepeHmun ¢ y4etom TpebosaHnin MHCTPYKUMK No npumeHeHnio CO v akcnnyaTaunoHHbBIX OKY-
MEHTOB Ha rpagympyemoe CW.

4.2 Ycnosua nposeaeHUA aMepeHuit JOnKHbl COOTBETCTBOBaTL HOpMarbHbIM YCNOBUAM NPUMEHEHUS,
YCTAaHOBNEHHbLIM B 3KCNNyaTaunoHHbIX AoKyMeHTax Ha CW.

4.3 CraHpaptHOEe OTKNOHEeHWEe 3HauYeHU BbIXOAHOro curHana rpagympyemoro C gormkHo BeiTh nasecr-
HO M3 AKcnnyaTtaumoHHblX AOKyMeHToB Ha CW ao npoeefeHuns rpagyunpoek CU nnbo 3HauveHne BXOQHOro
cUrHana AomkHo bbiTb OLlEeHEeHOo B npouecce rpagyuposkn CA.

4.4 Yucno equHnyHbIX n3mepennin (HabnoaeHun) BbixogHoro curHana [ ans kaxgoro CO aomxHo 6biTe
HE MeHee NATH.

Ecnu B npouecce rpagyvpoBky OUEHUBAKOT cpefHee CTaHAdapTHOE OTKNCHEHUE 3HaYeHWU BbIXOAQHOFO
curHana, To 4ucno uamepernin yeenuuueart 4o 10—15, Yncno namepenun ana scex akzemnnspoB CO AOSMKHO
ObiTh OAUHAKOBO.

4.5 Mo pesynbTaTam M3MEpeHns 3HayeHui BbIXOGHOro curHana /, ; ans kaxagoro #-ro CO BbiHMCNAIOT
cpeaHeapudmeTUyecKoe 3HayeHue BbIXOAHOro curHana /, :

J
_
I,=5 3 1L, (1)

j=1

rae J — uncno namepenui kaxaoro n-ro CO.

4.6 TonydeHHble cpeaHeapudMeTUYecKre 3HaYeHNA BbIXOAHbIX CUTHANO0B [y aTTeCTOBAHHbLIE 3HAYEHNS
CO A HaHOCAT Ha rpadprk 1 N0 METOANKE B COOTBETCTBMM C NPUNOXernem A BbiOGnpaloT Bna npeobpasosaHus

NCXOAHBIX AaHHbIX ¥ = f () n x = g (A) pns nony4exnst nHenHom I X.

5 O0paboTKa pe3ynbTaToB U3MEpPEeHUN

5.1 [Mocne BbiGOpa BUAA npeobpasosaHnsa B COOTBETCTBUU C 4.6 BbIMUCNAIOT 3HAYEHUA HOBLIX NePEeMEeHHbIX:

x, =g (4, , . (2)
rae g (A,) — DYHKUMS Npeobpa3oBaHna UCXOAHBIX AaHHBLIX aTTECTOBaHHOro 3Havyenus n-ro CO;
ynj =f(Inj) ’ | (3)

rae f (1, ;) — PYyHKUUS npeo6pa3oBannsa UCXOAHBIX AaHHLIX BLIXOAHOTO curHana n-ro CO.
5.2 BbiuncnsioT CTaHAapTHLIE OTKNOHEHUS .S, Benu4uK x, no dopmyne
i |

S 18 (A4, (4)
N3
roe 3Hayenus npounssogHon g (A) Sepytnpu A = A4, ;
A4, — NOrpewHoCTb aTTeCTOBaKHOro 3HaveHus n-ro CO.

5.3 BbumncnsaoT cpeaHeapudMeTudeckne 3HaueHus y,  BenusuH y, ; No popmyne

- 1< (5)
Yn =7 2 Ynj
Jj=1

nman=1, ..., N
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5.4 Ecnu ctaHgapTHOE OTKNOHeHWe BbiXoAHOro curHana C .S, u3BecTHO, TO CTanHaapTHOE OTKNOHEHWEe

Syﬂ BENUYUHLE ¥ B 1= TOYKe oueHnBatoT no hopmyne
Sy=|f’(I)Ian! (6)
roe aHaveHme npoussogHon f7 ( 1) Gepyr npu [ = ?,, )

S; — CTaHQapPTHOE OTKIOHEHUEe BbIXOQHOTO CUrHana B n-y TOYKe.
B cny4yae, Korga HenaBeCcTHO CTaHOapTHOE OTKMOHEeHMe BerinuuHbl [ B n-v TOuke, S, OueHUBAT No

dopmyne

J
1 —_
S}, = \/ T:T z (ynj_yn)z y (7)

j=1

5.5 3anuchiBaloT nonyderHsie pesynbTaTthi NPeodbpaloBanHua NCXOOHBIX A3HHLIX N XapaKTEPUCTHKKA NX
norpewHocTen B Tabnuuy no cdoopme tabnuub! 1.

Tatbnwnuya 1— MCxogHbie AaHHBIE ANA NOCTPoeHUs ' X

e — e e
X ‘ an Vnj Yn SJ’,, T
X1 S 1 Y11: Y195 4 571 S ] Y
| X 11> 712 17 4 1
- O E — — —— — —
- R | B R - U
AN SxN YN1s YN2s -« s YNi YN ‘SrVN N

5.6 [lns cpaBHeHUs NorpewHOCTen UCXOAHbLIX AaHHbLIX BbIMUCTIAOT OTHOLLEHUA OTHOCUTENbHbIX CTaH-

OAPTHBLIX OTKNOHEHWI Y, NO hopmyrne
(8)

Yn

PeaynbraThl BbIMUCIEHWA 3aNUCLIBAIOT B NOCHEOHI0I0 KONOHKY Tabnuubi 1.
5.7 BbluuCNsioT cpenHeapudMeETNHECKOE 3HAYEHNME OTHOCUTENbHBIX CTaHAAPTHLIX OTKNOHEHWUIA y no

¢dopmMmyne
(9)

i

5.8 BbibupatoT B 3aBUCUMOCTH OT COOTHOLLEHUS NOrPewHOCTEN BENUYUH X, U ,, T.€. B 3aBUCUMOCTU OT

< |
I
2!-—-

3HAYEeHUR Y, aNropuTMbl NOCTPoeHNsa ['X Ucxoan U3 cnegytouiero:

- ecnu y £ 0,4, To NX onpeaensioT B COOTBETCTBUM C 6.2;
- B Cny4ae, Korga nmeloTcs 3HauYmMMbie norpelliHoOCTy MaMepeHns BenuuuH x, U y,, T.e. ecnu y > 0,4, 10

['X onpegensioT B COOTBETCTBUU C 6.3.

6 lNocTpoeHue nuHenHon INX

6.1 MocTtpoeHune nuHenHon "X cBOAAT K oueHke KoddpdhuumeHToB a 1 b B ypaBHenun Buaa

y =a+ bx. (10)
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ANropuT™ oueHkn koadduumeHToB [ X 1 Bua X 8eIBUPaIOT B 3aBUCUMOCTU OT COOTHOWEHUI forpeLL-
HOCTEW Benu4unH X, ¥ y, No 5.8.

6.2 [MocTpoenune X MeTOQOM HAUMEHLLLIUX KBaapaToB

B cnyvae, koraa norpewHoOCTU aTTecToBaHHbIX 3Hauerun CO (Mny nepeMeHHON x) HeaHavyuMbl No cpas-

HEHWIO C NOrPELHOCTAMU N3MEPEHUA BbIXOAHbIX curHanos (y < 0,4), MX cTpoaT 8 Buae, 3agaBaeMoM ypagHe-
Huem (10). KoadbduuneHTsl g U O v nx NOrpetiHOCTN BbIMUCNRKDT cneaylowmm obpasom.
Mo ucxoaHbIM AaHHbIM U3 Tabnuubl 1 BbIMUCNAIOT CyMMY S, 06paTHbBIX BEMUYMH gucnepcuu npeobpaso-

BaHHOIO BbiXQAHOFO CUIrHanna

(11)

N |
=Z 5'2
n=1

M ONS Kaxaoro cpeaHeapndMeTUYecKoro 3Ha4YEHUs y ,, ero sec o,

L (12)
S;
W, = 5
BbiuncnsoT cpegHeapuoMeTudeckme 3HadeHns x u y no dopMynam
_ (13)
X = ) @,%,,
n=1
_ X (14)
Yy = 2 W, Y,
n=1
[ X onpenensoT 8 Buae ypasHewna (10).
KoachduumneHTbl b U a BeiMUCNAIOT NO hopmynam:
M _ ' (15)
z @ y,{x, —XxX)
b - n=1
N ’ N
Y 0, (x,—-x)
n=1.
ad = 5}_ ~ b ; . (16)
CrangapTHblie OTKNOHEHUS S, 1 .S, K03 dUUUEHTOB b 1 @ BLIMUCNRIOT No hopmynam
" L (17)
BT
\/ Sy Y, @ (X, —X)?
n= |
[ | N
S,=\| ++Six? . (18)

6.3 NMoctpoerHue NX meron oM ycpegHEHNA OLleHOK

B cny4ae, Korga uMeroTCs 3Ha4YUMbie NorpeliHoOCT n3aMepeHns BENVUNH X, N Y, ( Yy > 0,4), kxoahduumn-
eHTbI a ¥ b B ypaBHeHuu (10) oueHuBaIOT crieayroLm obGpasom.

O6pasytoT U3 N Touek Tabnumubl 1 (X;, ¥ 1) ... (Xy; ¥ ») BCE BO3MOXHbIE napbl Pa3NUuHbIX TOYEK (X; , V ),
[x; }"} (ann i, j=1, .., Nvni# j)]. Yucno rakux nap rouek L = —IY-(-NT—D- :

4
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[lpoBOAAT Yepes kaxxaylo napy ToYeK NPAMYIO MTUHUIO

KoaddpuumenTbl b;; 1 a;; onpeaensoT no opmynam:

Yi=J (20)
bfj e ’
x""xj
a;;=Y;i— b x. (21)

[lonyyerHbie no dopmynam (20) n (21) koapPULIMEHTI YNOPAZOUYMBAIOT NO BO3PACTAHMIO!

aqy €4y .- <ay. (23)

B kayecTse oueHku koadhduumneHTa b B ypasHeHUU (10) npuHUMaOT MegnaHy pspa (22), BbIMUCIEHHYIO
no cpopmyne

b ANSs HEYeTHbIX L,
L+l
)
b=1p b (24)
3 7+ ans YeTHsIx L.
2
AHaNornM4yHo KO3pMPUUMEHT a OLIEHMBAIOT Kak MeguaHy psiaa (23)
a ANA HeYeTHbIX L,
L+1
5
=1a  _+a (29)
L L
7 3+l ANSA YeTHbIX L.
2
[orpewHocT A, U A, KO3 DUUMEHTOB a 1 b BLIMUCNKIOT NO popMynam: *
51: _ ngg — bgRJ | (26)
2 ?
EELEY (27)

rae nopsaxkosslie Homepa R U SuneHos pspos (23) u (22) onpegensioT no popmynam:

R=[~—12—‘-—~IT—0,5]+1, (28)
S=L-R+1. (29)

7 BbluMcneHue pesynbTaros U3aMepeHn U OLleHKa X MnorpeLHocTen

7.1 [pu ncnone3aosaxHnn MNX Ana nOnNy4YeHUs 3HadveHns BXOAHOMU BENUYMHbI A rno 3HaYeHUI0 BbIXOAQHOIO

curHana / nocrynaioT criegyowmum o6pa3om. BeiuncnsioT No MU3MEepeHHOMY 3HaueHNI0 BbIXOQHOro curHana /
3HaYeHUe BenUUUHbLI
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y=f) (30)

M no X BLIMUCIIAIOT 3HaYeHne BenudnHbl X No (Popmyne

y-a ' (31)

[0 3Ha4YEeHNIO BeNWYUHbLI X ONPERENsoT 3HaYeHUe BenuynHbl A, uCNonb3ys obpaTtHoe npeobpasosaHue
BENUYUHBLI X.

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

roe g -1 (x) dyHKumsi, oBpaTtHas yHKUMU X = g (4), ucnonb3oBaHHana Npv NpeobpazoBaHUM BeNUYnHL! A B COOT-
BETCTBUU C 4.6.

7.2 OueHnBaloT cTaHgapTHOE OTKNOHEHHE S, BenudnHbl X no opmyne

1 \l——_—_
S, = — S§,+53+S%x2, (33)

| 6]

rae S, — cTaHgapTHOe OTKNOHeHUE BeNUYMHbI y, OUeHUMBAIOT B COOTBETCTBUU C 5.4, a 3HAUEHWS CTaHAaPTHOro
OTKNOHEHNA BENUYKMHLE a — .5, N CTaHOaPTHOrO OTKMOHEHUSt BENUYUHLI b — .5, OUeHUBaKOT B 3aBUCUMOCTU OT
mMeToaa noctpoeHuns [ X.

Ecnu koahdouumerTsl a n b Obin onpegeners! NPy NOCTPoeHUN 'X MeTogoM HanMeHbILKX KBaapaTos
B cooTBeTcTeuMM € 6.2, 70 .5, n 5, oueHusaioT no hopmynam (18) u (17).

B cnyyae, koraa koaddpuumenTsl a 1 b bbinn onpegenexbl Npy NOCTpoeHun X METOQOM YCpeaHeHus
oUeHOK B cooTBeTCTBUMM C 6.3, TO §, ¥ §; OLEeHUBAIOT Mo hopMynam:

S =2e - (34)
3
A
S =0 (35)
s}

7.3 CraHaapTHOe OTKNOHeHMWE S, 3MEPSAEMON B COOTBETCTBMM C 7.1 BeNuuMHbI A OLeHUBatoT no ¢op-
Myne

2

1 %
Sy= =S5, (
17 g" ] "*
rae 3HaveHue npousBoHOn g’ B3ATO Npu A, onpeaeneHHor no opmyne (32), n 3Ha4eHue S, BbIYUCNEHO NO

chopmyne (33).
7.4 MorpewHocTs A, usmepsiemon no MNX senuumnHbl A oLeHuBaKOT ANA 3a4aHHON BEPOSATHOCTM P no
dopmyne

Ay=2pSy, _ - (37)

roe Zp — KBAHTUIb CTAHOAPTHOMO HOPMArbHOIO pacnpeneneHuns, CooTBeTCTBYIOWMNA 3a4aHHON BEPOATHOC-
™ P. |

8 NMpoBepka nuHenHoOCTU X

8.1 JluHenHocTs [ X NpeaBapuTensHO NPOBEPAIOT HA OCHOBE aHanun3a pacnonoXeHns SKkCnepuMeHTanb-
HbIX TOMEK NNOCKOCTH (X, ¥) OTHOCUTENBHO NOCTPOBHHON X y = a + bx.

Ecnun oTKNoHeHNA oT X 3kcrnepuMeHTanbHbiX TOMEK HOCAT CnyvanHbi XapakTep, TO BbiDOp NHeapuay-
loWMX NpeobpasoBaHvin NpoBeaeH NpasunbHO K Norny4deHHas nuHenHan ' X ageksatHO oTpaxXaeT 3aBUCUMOCTb
MEXAY BenuymuHamm x u y.

6
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[ipoBepKy Crny4anHOCTU OTKMOHEHUW 3KCnepuMeHTarsbHbiX TodeK oT I X (Nposepky NUHEeNHOCTH) NPOoBO-
OAT B cnyyae, koraa I X oueHuBaioT MeToaoM HauMeEHbLUKX KBaapaTtos (6.2) B COOTBETCTBUU C KpuTepuem 8.2.

B cnyyae oueHku X metogom yepeaHeHHbIX oueHOK (6.3) nuHerHoCTb I'X NpoBepsioT 8 COOTBETCTEBMU
C Kputepuem 8.3.

8.2 Tposepky nuHerHocTy X, NOCTPOEHHON METOAOM HauMEHbLUINX KBaapaTos No dpopmynam (15) u
(16), NpoBOAAT cneayowmm odpasom.

Fat
BbiYMCNAIOT B3BELEHHYIO CYMMY le KBaapaToB OTKNOHEHUA pacYeTHbIX 3HaYeHUN ¥, BbIMUCNEHHLIX NO
dopmyne

y,=a+bx, (38)

OT CpeaHuUX 3HaYeHun y,, BbldMcneHHbIX no dopmyne (5),

N A (39)
le=1 Z (Dn(yn"yn )2:

n=1

rae KoadduuneHTsl ®, BbldrMcneHs! no dopmyne (12).

BbluMCNAIOT B3BELUEHHYID CyMMYy Qyo KBaApaToB OTKNOHEHWN Y, ; OT cpegHeapudMeTUHECKUX 3Haue-
HWA y, .

N J N (40)
O, = 2 2 O (Fnj=Ya).
n=1j=1
BblunMCARIOT OTHOLLEHWE CpeaHWX KBaapaToB OTKNOHEHUN V)
, Ma-vo (41)
> N-2Q,

rae N — yncno Touek npw nocrpoelun MX.

CpaBHuBalOT nonyyeHHoe 3HaveHwe V), co 3HayeHuem keaHTWns [F-pacnpepeneHus ua tabnuubi b.1
npunoxeHus b co crenexsmu ceoboabl Vi=N—-2u Vo, =N —1).

Ecnu V, < F(V;, V3), To npuHumMaloT runoTesy o nuHeinHocTn I'X. B npoTuBHOM cnyvae criegyer HanTw
Apyroe nuHeapusyioulee npeobpasosaHne nepemMeHHbiX.

8.3 Mpoeepky nuHenHocTU MNX, NOCTPOEHHOW METOAO0M YCpeaHeHUs OUEHOK no dopmynam (24) u (25),
NPOBOART Crieaytolium obpasom.

Ecnu OTKNOHEeHUs 3KCNepUMEHTaNbHbIX Todek (X, ¥ , ) OT FX M3MEHSIOTCS 3aKOHOMEPHBLIM 06pa3oM, TO
3TO NAaeT OCHOBaHWe cuMTaTb BbIOOp BMaa NUHENHOro npeobpasosBanns He COBCeM yaauHbiM. Bbiuncnsior

CYMMY Q, KBaJpaTOB OTHOCUTENLHBIX OTKIIOHEHUA PaCHeTHBIX 3HaYeHUM x, , onpeaeneHHbIX No hopmyrne

Ty 2
OT 3Ha4eHU! X,,
N A 43)
(% =X, ) ? (
QJr:l = z x 2

(44)

rae S, onpeaensioT no popmyne (4), a x, — no dopmyne (2).
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Boiuncnsior oTHoWweHne ¥V, KBagparoe ctaHgapTHbIX OTKIOHEHW:

N Q, (45)

V, = ——
* (n_z)QxU

CpaBHuBaloT nony4yeHHoe 3HayeHune V., co 3HayeHueM xBaHTUNA F-pacnpeaenenus n3 tabnuuel b.1
npunoxexnusi b co crenexsmu ceoboael Vi=N-2 u ¥y, = N,

Ecrm V., < F(V,, V,), To npuHuMaioT runoTeay o nuHerHocT ['X. B npoTUBHOM criyyae crieflyeTt Hantu
apyroe nuHeapuaywuiee npeobpasosaHue nepemMeHHbIX.
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[IpnnoxexHne A
(pekomeHgyemoe)

Buabl npeobpaizoBaHui 4NA NONy4YeHUA MIMHEKHON 3aBUCMMOCTH

N3 npaktuku noctpoeHus X ans CA nasecTHsl HECKOMNBKO Haubonee pacnpocTpaHeHHsIX NpeobpasoBaHnin nepe-

MEHHbLIX [ ¥ A, NO3BONSAWNX CBOAUTL NCXOHbIE MOHOTOHHBIE HelnnHenHble PyHKuMU [ = F (A) XK HenMHenHon 3aBNCUMOC-
TW BuAa

y = a+ bx, (A.1)

roe
y=s, (A.2)
x = g (A). (A.3)

Oynkunm f () v g (A4) BLIOBUPAIOT U3 HEKOTOPOFO MHOXECTBA MOHOTOHHBIX 3aBucKuMocTen Takum obpasom, HTobsl
NONYYUTL NUHENHYIO 32aBUCUMOCTS

f)y=a+bgA), " (A4)

XOPOWO COrMacyroLWyOCH C 3KCNepMMeHTanbHbIMW pedynbTaTamu.

[peobpasosanua f (1) n g (A) Ha3LIBAOTCA ITMHEAPU3YIOLINMMA.
B Tabnuue A.1 ykasaHbl HEeKOTOpble peKoMeHyeMbie BUAabl TaKuxX NMMHeapuayowmx npeobpasoBaHuii.

Tabnunuya A1 — Buabl ucxonHsix 3asucumocten /= F (A4 ) n pekoMeHLyembix nuKeapuaylouimx npeobpasopaHni

VICXOAHAS 33BMCHMOCTS ll ) ﬂuuejpnaymu.;ee npeoﬁpaaoaauue_ s
[ = F(A)
x=g(A) y=f{)

; pOGHnHeHH P PSR E——
I=a+b/A x=1/4 y=1
[=1/(a+ bA) X = ' y=1w1I
I=A/(a+ bA) x=1/4 ' y=1/1
2 MokasaTensHble | |
I = ae*4 x=A y=InT
I = ae”4 x=1/A4 y=InT
3 CteneHHan - , i o ]
I=aAdb, b<>1 x=1In4 y=In/
4 florapudmMudeckan
I=a+bInA x=1nA y=1

B HeKOTOpbIX cnydanax MOXHO NPUMEHUTb Cneayilowylo npoueaypy ssibopa nuHeapuayowmux npecdpasosaHui.
OTknaasLIBaloT B cucteme koopavHat A U 1 TOMKM C aKxcnepuMeHTanbHbIMU 3HaveHuaMn{ 4,, 1 , }, niepes HuX npubnmxerHo

NPOBOANAT OT PYK MN € NOMOULLIO NeKana rnagkyto kpmaylo [ = F (A4). BelbupaioT gse 40CTaTOMHO OTAANEeHHbLIe OMOPHbIe

TOMKM A" n 4 ”. 310 MoryT BuiTh KpanHue 3HaveHus A, nubo cpeaHue 3HaueHus, nbo MeguaHbl KpanHUX Todek. HaxoasaT

no 3HaveHnsaM A’ u A ” cooteeTcTeytowme 3HaveHuna [’ n 17, Hanpumep, ecnu onopHble ToukM A" n A ” BoibnparoT Kak
kpanuue (T.e. A’ paBHO HaumeHslemy, a A — Haubonbiluemy 3HauveHusm sennduK { 4, }), To I° n I” sbibupaloT Kak

COOTBETCTBYIOLLME UM KpaitHue 3HaueHuA 3 senndnH { 1, }.
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BbiYUCNAIOT NO ONOPHbIM TOMKEM TPU BUAa CPpeaHnX:

A+A” I+l
9 ' a i 3

- apudMeTrdeckoe A, =

- reoMeTpuyeckoe A, = VA - A", I, = NI T,

2‘A!‘AJ‘I Ik—z‘I.F.IH'

- rapMoHimnyeckoe 4, = — =
p h A"I'A" ¥ Ir_i_ln

M

HaxonaT no nocrpoeHHon kpuson [ = F (A) B Toukax A, Ag, Ay 3navenna [ , = F (A, [ g=F (Ag) nil,=F(4).
BbiuncnsoT no hopmynamM nepeon KONOHKU Tabnuupbl A.2 3Ha4eHns pasHoCTen €;, KOTOPbIe NPUBOART BO BTOPOU KONOHKeE.

Tabnunya A.2 — Buibop sBupa NX 1 npeobpasopaHna UCXOOHbLIX AaHHBIX

| S o I-"'""' o ] o T o —

dopmyna aAns ; . MNpeobpasosaHme NCXOaHbIX OAHHbLIX |
HA4YeHne € | Bua X — T
Bbl4YNCNEHNA E:‘ | ! !—‘
l | - x=g(A) v=f()
I, -1, £ a+ bx x=A =7
Ia—fg ' €9 [ = age ™ x=A y=Inl
[~ 1| £3 1/(a + bA) x=A y=1/1
Ig-1,] €4 a+bln A x=1nA4 y=1
- I €5 ad b x=InA y=In]T
Iy-1,1 €4 a+b/A x=1/4 y=1
Ih"'Ihl €7 A/({1+bA) x=1/4 y=1/I
* UHpeke i 03HavaeT Homep npeobpasoBaHUAa NCXOOHLIX AaHHbLIX.

K3 Tabnuubi A.2 BbibupaoT Bua FX u npeobpasoBaHue UCXoaHbiX AaHHBLIX MO HOMEepPY NpeobpasoBaHnA UCXOQHLIX
AaHHbLIX i, ANA KOTOPOro 3Ha4eHue €; oKasanocb HauMeHblWnM. Hanpumep, ecn HauMeHbLLLMM OKa3anoch 3Ha4YeHne &5, TO

BbIGupaioT Bua X a4 © n npeoBpasosarme nepemenHbix x = In Au y = [n I. ECNN NMEETCH HECKOMBKO 3Ha4SHMIA £; Brinaknx
G
MUHUMANBLHOMY, TO UCNBITHIBAIOT HECKOMNBKO BUA0B X, COOTBETCTBYIOWMUX ITMM 3HAYEHUAM £,

10
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Mpunoxexue b
(pexomeHgyemoe)

Tabnuuya b.1— BepxHue gosepuTenbHbie rpaHuusl F-pacnpegenenus ans P = 0,95 (V5 — 4ucno crenenen csobo-
Obt yucnutens; ¥; — 4yncno crenexHen csobofbl 3HameHaTens)

£
£ . | i I _
3 4 5 6 7 8 | 9 10 ! 15 20
|
5 5,51 5,19 5,056 4,95 4,88 4,82 477 4,74 4,62 4,56
ﬂ._ !____ h DU - — — e
6 4,76 4,53 4,39 4,28 4,21 4,15 410 | 4,06 3,94 3,87
- SR L —
7 4,35 4,12 | 3,97 3,87 3,79 3,7 368 | 3,64 3,51 3,44 |
- . i — _"T‘—“‘"“"““I_—_—* e J ___1__ - l ! e
8 4,07 3,84 3,69 3,58 3,50 3,44 3,39 3,35 3,22 3,15
|-—-——_l_—-——— ———.—4———————* e -...-.i-....._ R ‘- -—-——-* d
9 3,86 3,63 3,48 3,37 3,29 3,23 3,18 3,14 3,01 2,94
- — - — 1 S S  —— I . SR —_
10 3,71 3,48 3,33 3,22 3,14 3,07 3,02 2,98 2,85 2,77
B S —— S U y— S
119 3,59 3,36 3,20 3,09 3,01 2,95 2,90 2,85 2,72 2,65
—— SO —
12 3,49 3,26 3,11 3,00 2,91 2,85 280 | 275 2,62 2,54
-———-‘———4——'——-—— { _.___‘
13 3,41 3,18 3,08 2,92 2,83 2,77 2,71 2,67 2,93 2,46—_1
-1 T - T 7
14 3,34 3,11 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 2,35 2,28
__—J—‘_——'—r__—-—#—__— '_—_-—"__J__—__[__'_———_—_—‘_‘__—'I'
17 3,20 2,96 2,81 2,70 2,61 2,55 2,49 2,45 2,31 2,23
¥ aemers e ————— e I B e————— EEma— . r———— e e < bt i Attt 4 _
18 3,16 2,93 2,17 2,60 | 2,58 2,51 2,46 2,41 2,27 2,19
L NV SN — S ) S U SV —_— e |
19 3,13 2,90 2,74 2,63 2,54 248 | 242 2,38 | 2,23 2,16
I SN SN S S S . ]
20 3,10 2,87 2,71 2,60 2,51 245 | 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 3,056 2,82 2,66 2,55 2,46 2,40 2,34 2,30 2,15 2,07
23 3,03 2,80 2,64 2,93 2,44 2,37 2,32 2,27 2,13 | 2,05
24 3,01 2,78 2,62 2,51 2,42 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
1 30 2,92 2,69 2,93 2,42 2,33 2,27 2,21 2,16 2,01 1,93
 TEDEENI WU VSIS ISR SIS WENSE SR e e e PR SR SN S B —
40 2,84 2,61 2,45 234 | 2,25 2,18 2,12 2,08 1,92 1,84
60 2,76 2,53 2,37 2,25 2,17 2,10 2,04 1,99 1,84 1,75
120 2,68 2,45 2,29 2,17 2,09 2,02 1,96 1,91 1,75 1,66
oo 2,60 2,37 2,21 2,10 2,01 1,94 1,88 1,83 1,67 1,97

11
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YOK 539.089.68:006.354 MKC 17.020 186.5

Kniouesble cnoBa: ctaHaapTHble 06pa3ubl, atTecroBaHHoe 3Haderne CO, komnnekTsl CO, rpagympoBoYHas
XapakTepucTuka, nMHenHas rpagympoBo4Has xapakrepucruka, MeToa HauMeHbLIUX KBaapaTos |
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