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Ilpeaucaosue

I{enn, OCHOBHBIC PUHIIMITEI 1 OCHOBHOM TOPSIIOK MPOBEACHUS paOOT MO MEXTOCYIapCTBEHHOM
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PEKOMEHJAIIMUA MO MEXTOCYJAPCTBEHHOMU
CTAHAAPTHU3ALUU

I'ocynapcrBenHasi cucrteMa odecrnedyeHus eIMHCTBA U3MeEPeHn it

XAPAKTEPUCTUKHU I'PALYUPOBOYHBIE CPENCTB W3MEPEHU COCTABA U
CBOUCTB BEHIECTB 1 MATEPHUAJIOB

MeToanKa BbINOJHEHUS U3MEPEHU I C MCI0JIb30BAHUEM CTAHAAPTHBIX 00pPa310B

State 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

Jara BBenenms - 2004-07-01
1 ObaacTb NnpUMeHEeHUs

Hacrosimue pexomMeHaauu cojaepxaT METOJHMKY BBINOJHEHUsI u3MepeHuit (maiee - MBI)
TpalyipOBOYHBIX XapaKTepuCTHK (manee - ['X) cpencTB u3MepeHnii cocTaBa M CBOMCTB BEIIIECTB
u matepuaios (gaiee - CH).

I'X CH onpenensroT Mo 3KCHEPUMEHTAIBHBIM JTaHHBIM, MOJYYEHHBIM C HCHOJIb30BAHUEM
cTaHJapTHHIX oOpa3ios (gaiee - CO).

MBMU, mnpencraBieHHble B HACTOSIIMX PEKOMEHAALMSIX, MPUMEHUMBI B Cilydae, Kornaa
arrecroBaHHoe 3HaueHne CO u 3HaueHHne cooTBeTcTBYIONIEro curHana CH cBg3aHbl TUHEMHOM
3aBHCUMOCTBIO JINOO KOTJa 3aBUCUMOCTh MEXKIY 3TUMU BEIMYMHAMHU MOXKET ObITh MPHUBEACHA K
JIMHEHHOM.

AnroputMmsbl orieHkH ['X CH MOTyT OBITH TPUMEHHUMBI TIPU UCIIOIB30BAHUH JIJISI TPAAYHPOBKH
aTTECTOBAaHHBIX CMECEH WJIN IpalyHpOBOYHBIX PACTBOPOB.

2 HopMaTuBHbBIE CCHLIIKH

B HacTosmmx pexoMeHAaIMsIX UCIOIh30BaHa CChIIKA HA CICTYIONINI MEKIOCyIapCTBEHHBIN
craugapt: [OCT 8.315-97 I'ocymapcTBeHHass cucTeMa OOECIEYCHHS €IUHCTBA HW3MEPCHHM.
CranmapTHbie 00pa3Iilbl COCTaBa U CBOWCTB BEMIECTB M MaTepuaioB. OCHOBHBIC MOJIOKECHHS

HpI/IMG‘IaHI/IG - HpI/I MOJIb30BAHUU HACTOAIIUMH PCKOMCHAAINUAMU uenecooﬁpamo IPOBCPUTH HCﬁCTBHC
CCBUIOYHOT'O CTaHZapTa IO YKa3aTelro <<HaI_II/IOHaHI)HI)IC CTangapTel», COCTAaBJIICHHOMY II0 COCTOSAHHUIO Ha 1 AHBaps
TCKYIICro roga, v 1o COOTBETCTBYOIIUM I/IH(l)OpMaIII/IOHHLIM YKa3atelisiaMm, 0Hy6J'H/IKOBaHHLIM B TCKYLIEM roay. Ecmu
CCBITOYHBIN JAOKYMEHT 3aMEHCH (I/ISMCHQH), TO TPHU TOJB30BAHUN HACTOAIMMWMH PEKOMEHOAOUSAMHU CIIEAYET
PYKOBOJACTBOBATHCA U3MCHCHHBIM (3aMeHeHHLIM) JOKYMCHTOM. Ecnu ccplmouHbIit JOKYMCHT OTMCHCH 0e3 3aMCHBbI,
TO IIOJIOKEHHUE, B KOTOPOM JIaHa CCBUIKA Ha HETO, IPUMEHACTCS B YaCTHU, HE BanaI‘I/IBaIOH.Ief/i OTY CCBUIKY.

3 O0mme moJ0KeHus

3.1 I'panyupoBky CU ¢ nomoiipto CO BBIMOTHSIOT € 1I€JIbI0 YCTAHOBUTH 3aBUCUMOCTD MEXKY
BbIX0JIHbIM curHasioM CHU | u BocipousBoaumoit CO aTTecTOBaHHOM XapaKTepUCTUKOM A.

3.2 Jna rpaayupoBkun CU uncnonb3yror kommiektsl CO, AONyIIEHHbIE K NPUMEHEHUIO B
nopsiake, ycranosieHHoMm ['OCT 8.315.

[IpeanoururensHO Ui rpayupOBKU UCTob30BaTh KOMILIEKTEl CO, yncno CO B kotopeix N He
MEHEE IATH.

3.3 ArrtecroBaHHbIe 3HaUeHUS Ap 3Kk3eMIULsipoB CO, Bxoasamux B KOMIUIEKT CO, TOMKHBI OBITh
pacrpezeneHbl IpUOIM3UTENIFHO PABHOMEPHO B IMana3oHe u3Mepenus rpaayupyemoro CH.

3.4 JInana3zoH artecToBaHHBIX 3HauYeHH CO B KOMIUIEKTE JOJKEH COBIIQJIaTh C JUAIIa30HOM
u3MepeHnus rpaagyupyemoro CU.

3.5 CocraB u ctpykrypa Matepraina CO DOIKHBI OBITh KaK MOJKHO Oosiee OJIM3KUMU K COCTaBy
U CTPYKTYype Mpod MaTepuana, KOHTPOJIUPYEMOro ¢ HCIOIb30BaHUEM rpaxyupyembix CU.
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4 [loAroTOBKA K N3MEPEHHUSIM, YCJIOBHA X MPOBeAeHHU U Npoleaypa

4.1 IToaroroBky nmpo6 CO u CU k nmpoBeaeHNIO H3MEPEHN OCYIIECTBIISIOT B COOTBETCTBUU C
OIMMHMCAaHUEM TPOIEAYPHI H3MEPEHUI C YIeTOM TpeOOBaHMI WHCTPYKIMU 1o mpumeHneHuto CO u
AKCILTyaTallMOHHBIX JOKYMEHTOB Ha rpagyupyemoe CHU.

4.2 YcnoBus NpOBEAEHUS HW3MEPEHHUH JOJKHBI COOTBETCTBOBATH HOPMAIbHBIM YCIOBHSIM
MPUMEHEHHUS, YCTAHOBJICHHBIM B 3KCIUTyaTallUOHHBIX JoKyMeHTax Ha CU.

4.3 CrangapTHOE OTKJIOHEHME 3HAUEHUM BBIXOJHOrO curHaia rpaagyupyemoro CU momxHO
OBITh M3BECTHO M3 JKCILUTyaTallMOHHBIX HoKymMeHTOB Ha CU mo mpoBenenus rpamynpoBku CU
1100 3HAaYeHHE BXOJIHOTO CUTHAJIA JOJHKHO OBITh OLIEHEHO B mpoliecce rpaayupoBku CH.

4.4 Yucno eAMHUYHBIX M3MepeHHi (HaOmtoneHuil) BeixogHoro curHana | mms kaxmoro CO
JTOJI’KHO OBITH HE MEHEee MSTH.

Ecnu B mporiecce rpaaydpoBKH OLEHUBAIOT CpPEAHEE CTAHIAPTHOE OTKIOHEHUE 3HAYCHUU
BBIXOJHOTO CUTHAja, TO YKCIO u3MepeHud yBennuuBaroT a0 10 - 15. Yucno uzmepenuit st
Bcex 9k3eMIusipoB CO A0KHO OBITh OJMHAKOBO.

4.5 Ilo pesynbpTaTaM HM3MEPEHHUs 3HAUYEHMH BBIXOJHOrO curHana lnj i kaxkporo n-ro CO

BBIYNUCIISIIOT CpGI[HeapH(bMeTquCKOG 3HAYCHHUC BBIXOJHOI'O CUTHAJIa I?d .
_ 1=
L==>I
J 3 (1)

rae J - uyncno usmepenuii kaxaoro N-ro CO.

4.6 IlonydeHHble cpeHEaprU(PpMETHIECKHE 3HAUEHNS BBIXOIHBIX CUTHAJIOB | 1 aTTecTOBaHHbIE
3HayeHuss CO A HaHOCAT Ha rpaduUK M MO METOJAMKE B COOTBETCTBHM C MPUIOKEHHEM A
BBIOUpPAIOT BHI TpeoOpa3oBaHus HMCXOMHBIX JaHHBIX y = f(l) mx = g(4) nna  nonydenus
nuHeiHon I'X.

5 O0paboTka pe3yJbTaTOB U3MeEPEHU

5.1 Ilocne BBIOOpa BHIAa TPEOOPA30BAHUS B COOTBETCTBHH C 4.6 BEIUUCIISIOT 3HAYCHUS HOBBIX
MIEPEMEHHBIX

Xn = g(An), 2)
rie g(A4,) - GyHKus npeoOpa3oBaHUs HCXOAHBIX JaHHBIX aTTECTOBaHHOTO 3HaYeHus N-ro CO;
yoj = f(lny) 3

rae f(ly;) - dynkua npeobpa3oBaHus UCXOAHBIX JAHHBIX BBIXOJHOTO curHana n-ro CO.
5.2 BBIMHCIAIOT CTaHAAPTHBIE OTKJIOHEHHS Sy, BEJIMYUH X, IO (popmyIie

. el
E @

I'Jie 3Ha4EHUs POU3BOJHOM g (4) OepyT ipu A = Ap,
AA, - TOTpEeIHOCTh aTTECTOBAHHOrO 3HaueHus n-ro CO.

5.3 BBIYHCISIOT CpeiHeapi(PMETHICCKUE 3HAYCHHS * * BETHUHH Ynj IO popmyite
1 J
M T } Z.ym
71 5)

man=1,.., N
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5.4 Ecnu cranmapTHOe OTKIIOHEHHE BbixogHoro curHaiga CU Sj, u3BECTHO, TO CTaHIAPTHOE
OTKJIOHEHUE Syn BEJIMYMHBI ) B N-1 TOUKE OLIEHUBAIOT 110 popMyIie

Syn = [F (D[S, (6)

rae 3Hauenue npousBoaHoii f (1) 6epyT mpu f=4

Sin - CTaHIAPTHOE OTKJIOHEHUE BBIXOJHOTO CUTHAJIA B N-1 TOUKE.

B ciydae, xorma HEW3BECTHO CTaHIAPTHOE OTKJIOHEHHE BeIMYHMHEI | B N-if Touke, Sy
OLIEHUBAIOT 110 (popmyIie

1 2 4
go= —— -5 |.
»a J‘lj-a[yﬁf fo]

()

5.5 3anuchBalOT TOJYYCHHBIC pE3YJNbTaThl MPEOOpPa30BaHHUS HMCXOMHBIX HaHHBIX U
XapaKTEPUCTUKH UX TIOTPEITHOCTEN B TaOIHITy 110 (hopme TaOauIh 1.

Tab6nuna 1 - Mcxoausle nanusie 11t moctpoeHus ['X

Xn Sx,é Ynj f;u Syx Yn
X1 Sx1 Y11, Y12, Y11 b 11
XN SxN YN, YN2y-- YN ¥ YN

5.6 ns cpaBHEHHsSI TOTPEHIHOCTEM HUCXOJHBIX JIAHHBIX BBIYUCISIIOT — OTHOIICHHS
OTHOCHUTEIIbHBIX CTaHJAPTHBIX OTKJIOHEHUH Yp 110 popMmyIie

_ Sl

Fa :
S|

(8)
PGSyJIBTaTbI BBIYMCJICHUU 3aIlIUCHIBAIOT B MOCJICIHIOO KOJIOHKY TaGHI/II_IBI 1.
5.7 Beraucnsiror cpeaHeapumMeTnuecKoe 3HaYeHUE OTHOCUTENIBHBIX CTaHAAPTHBIX OTKIOHEHUH
y o popmyne
1
N3

¥= Fa-

[-1=

L

)
5.8 BpIOWpaOT B 3aBUCUMOCTH OT COOTHOIICHHS TOTPEIIHOCTEH BEJIWYHUH Xp H Vy,, T.€. B

3aBHCHMOCTH OT 3HAYCHHS  , AIrOPUTMBI oCTpoeHHs ['X HCXOIs U3 CIIEAYIOLIEro:
- ecmm y < 0,4, To I'X ompenenstoT B COOTBETCTBUU C 6.2;
- B ClIy4ae, KOTJa HWMEIOTCS 3HAUYMMBIC IOTPEITHOCTH W3MEPEHUS! BEIHYUH X, H Yy, T.C.

ecmn ¥ > 0,4, To I'X onpenensitoT B COOTBETCTBUU € 6.3.
6 IlocTpoenue nunelinoi I'X
6.1 IMoctpoenwne nuueiiHoN ['X CBOIAT K olleHKe KO3 GHUIIMEHTOB ¢ 1 b B ypaBHeHHHU BHIa
y=a + bx (10)

Anroput™m onenkn kodpdummentoB ['X wm Buxg ['X BbiOuMpaoT B 3aBUCUMOCTH OT
COOTHOIICHUH TOTPENTHOCTEN BETUYUH Xp U ), TI0 5.8.

g
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6.2 Iloctpoenue I'X MeTO10M HAMMEHBIIUX KBAJIPaTOB

B cnyuae, korga morpentHocTy aTTecToBaHHBIX 3HaueHU CO (Wm epeMeHHOH X) He3HAYUMBbl
M0 CPABHEHHUIO C MOTPENTHOCTIIMHU U3MEPEHHS BBIXOAHBIX curHaJoB (Y < 0,4), I'X cTposT B BUjE,
3agaBaemMoM ypaBHeHueMm (10). KospduumeHntsi ¢ mb 1M WX TOrpeNIHOCTH  BBIYUCISIOT
CIIeTYIOIIUM 00pa3oMm.

[To UCXOMHBIM TaHHBIM U3 TAOIHIIEI 1 BEIUUCIISIOT CYMMY Sy OOpAaTHBIX BEIHMYHMH THCIICPCUU
npeoOpa30BaHHOTO BBIXOHOTO CHUTHAIA

H=l My (ll)

U TS KQXKI0TO cpeaHeapru(pMETHIECKOTO 3HAUCHHS ¥ ero Bec Wp

1

Sﬂ
a, = i

S (12)

BBIUNCIIAIOT CpeiHeapuMeTHIecKne 3HaYeHns * 1 ¥ 1o hopMmymnam:

f:

2
= (13)
2

=l . (14)

I'X onpexnensitor B Buae ypaBaenus (10).
Koaddunuents: b u a Beraucastror mo Gopmyiam:

imxﬁx (%, - %)

b=l -
> @(x, - 7)
#=l (15)
= _J_F - E:'x. (16)
CraHgapTHbBIE OTKIIOHEHUS Sp U S; K03 duiimeHToB b 1 a BRIYHCISAIOT 110 hopMyiam:
Sy = ! ,
7
8, > @, (x, -z
#-l a7
5 = %Aﬁf
- (18)

6.3 [Toctpoenue I'X MeTo10M yCpeaHEHHS OIIEHOK
(7 > 04)

B cjIydac, Koraa MMCHOTCAd 3HAUUMBIC NOTPCIIHOCTH H3MCPCHUA BCIIMYUH Xpn U Vn y
k03 dunments! a u b B ypaBueHuu (10) OlleHUBAIOT CIICIYIOIINAM 00pa3oM.

O6pazytor u3 N Touek Tabmust 1 (x1, *1)... (Xn, V) Bce BO3MOXKHBIC napbl Pa3IMYHBIX TOYEK

;o M-

(X1, Fi), [x;, Vi (uist i, j=1,..., Nui#j)]. Uucao Takux map TO4eK 2
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[MpoBoasT Yepe3 KaXIyIo Napy TOYEK MPSMYIO JTUHHIO
y=ajt bijx. (19)

Koaddunuentsr bjj u ajj - ompenenstor mo Gpopmymnam:

b= 22
XX (20)
aij = Yi - bijxi. (21)
[Momyuyennsie o popmynam (20) u (21) ko3ppunreHTs YIOPSI0UNBAIOT IO BO3PACTAHUIO:
bw <be)... <bw), (22)
ag) <ag)... Sa), (23)

B kauectBe ouenkun kodpduuuenta b B ypaBHenun (10) npuHuMaroT meamany psga (22),
BBIYHCIICHHYIO 110 (hopmyite

[_] ding Heygmuex L,

2 (24)

ding wemuwmx L.

2 (25)
[MorpemHocTH Ay 1 A, K03 uIIEHTOB a U b BRIUUCIAIOT 10 hopmynam:
A, = Jo e
2 (26)
A = m A
2 (27)
/i€ opsIKOBbIe HOMepa R u S uneHoB psaoB (23) u (22) onpenensior no Gopmynam:
R= [E—«E—U,5]+L
: (28)
S=L-R+1 (29)
7 Bbruncienue pe3yabTaToB H3MEPEHHI U OLleHKa HX MOIPEeLIHOCT el

7.1 Tlpu ucnonp3oBanuu ['X mJisi moydeHHsl 3HAYEHUSI BXOAHON BEJIMYMUHBI 4 110 3HAYEHUIO
BBIXOJTHOTO CHUTHaja | mocTynaroT cruefayoumM o0pa3oM. BBMUCIAIOT 1O HM3MEpEeHHOMY
3HAYEHHIO BBIXOJIHOr0 cUruHaia | 3HaueHne BETHYNHEI

y=1() (30)

1 110 ['X BBIYMCIISIOT 3HaYCHHE BETUYHUHBI X 110 popMyJie

y—-o

b (31)

http://www.expertnk.ru e "'

www. expertnk.ru


http://www.expertnk.ru/
http://www.expertnk.ru/

[lo 3HAYEHWIO BEJIMYHMHBI X OTMPEICIAIOT 3HAYCHUE BEIHYUHBI 4, UCTIONB3Ysl 00paTHOE
npeoOpa3oBaHNe BETMUUHBI X.

A=g7(x), (32)

riae g'1 (x) bynkumsi, oOpaTHass (QyHKIUU X = g(4), UCTIONB30BaHHAsT TPU  NPeoOpa3OBaHUH
BEJIMYMHBI A B COOTBETCTBUHU C 4.6.
7.2 OneHrBarOT CTaHAAPTHOE OTKJIOHEHHE Sy BEIMYUHBI X 110 (hopmyIie

5. = ﬁ,jsj Pt sl
(33)

rze Sq - cTaHAapTHOE OTKIOHEHHE BEJIIMYMHBI Y, OLCHUBAIOT B COOTBETCTBUU C 5.4, a 3HAUCHHUS
CTQHIAPTHOTO OTKJIOHEHHsS] BEIMYHMHBI d - Sq M CTAHIAPTHOIO OTKJIOHEHMs BeIH4HHBI D - Sp
OIICHHUBAIOT B 3aBUCUMOCTH OT MeToaa noctpoenus ['X.

Ecnu ko3¢ dumuenTs! a 1 b 6butn onpeznesneHs! npu noctpoeHnu ['X MeToIoM HaMMEHBIINX
KBaJIpaToOB B COOTBETCTBUHU C 6.2, TO S; 1 Sp onteHuBaroT 1o gopmynam (18) u (17).

B cnyuae, xorma xoadduuuentsl @ u b ObuM ompeneneHsl mpu moctpoeHuu ['X Mmeromom
yCpEIHEHUS OLICHOK B COOTBETCTBHH € 6.3, TO Sz M Sp OLIEHUBAIOT 110 (popMyIiam:

iy
5 =2
3 (34)
iy
g =2
3 (35)

7.3 CtangapTHOE OTKIOHEHHE Sp U3MEPSEMON B COOTBETCTBUU € 7.1 BEeTUYUHBI A OIIEHUBAIOT
o ¢popmye

|€a[‘q)| " (36)

I 3HAYCHHE MPOM3BOAHOM ( B3SATO mpu A, ompeaerneHHoi mo ¢opmyne (32), U 3HaUCHHE
Sx BbIumcIeHo 1o ¢opmyiie (33).

7.4 llorpemHocTh Ap u3MepsiemMoid mno ['X  BeIWYMHBI A OLIGHUBAIOT JJIs  3aJaHHOM
BeposTHOCTH P 110 hopmyre

Ap = ZpSA, (37)

IZ€ Zp - KBAaHTUJIb CTaHAAPTHOIO HOPMAIBHOTO PACIpPENENEHUs, COOTBETCTBYIOIUMN 3aJaHHOU
BEPOSATHOCTH P.

8 IlpoBepka auneitHocTH I'X

8.1 JluneitHocTs I'X mnpenBapuTEnbHO NPOBEPSIOT HAa OCHOBE aHAIN3a pPaclOIOXKEHUS
AKCTIEPUMEHTAIBHBIX TOUYEK IIIOCKOCTH (X, Y) OTHOCUTEIbHO TTocTpoeHHOoM ['X y = a + bx.

Ecnmu otknoneHus ot I'X sKkCnepruMEHTANBHBIX TOYSK HOCAT CIIy4alHBIN XapakTep, TO BEIOOP
JUHEAPU3YIOMUX TMpeoOpa3oBaHU TIPOBENCH TMPaBWIBHO U TMoOJdydeHHas JuHedHas ['X
aJICKBaTHO OTPAXKAET 3aBUCUMOCTh MEXAY BEIMUYUHAMU X U ).

[IpoBepky ciny4allHOCTH OTKJIOHEHHMM SKCHEpUMEHTAIbHBIX To4ek oT ['X (mpoBepky
JIMHEWHOCTH) MPOBOJIAT B ciiyuae, kKorja ['X OIleHHBAIOT METOI0M HaUMEHbBININX KBaapaToB (6.2)
B COOTBETCTBUHU C KpUTEpUEM &.2.

B cayudae omenku ['X MeTogoMm ycpemHEHHBIX OIEeHOK (6.3) muHerHocTh ['X mpoBepsioT B
COOTBETCTBUU C KpUTEpPHUEM 8.3.
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8.2 Ilpoepky mnuHeHOCTH ['X, MOCTPOCHHOW METOJOM HAMMEHBIIMX KBaJIpaTOB IO
dopmynam (15) u (16), mpoBOAST CASAYIOIIIM 00pa3OM.

s

Bbruncnsiror B3BelleHHY0 cyMMmy Qyi KBaJpaTOB OTKJIOHEHUS DPACUETHBIX 3HAUCHUH Y,
BBIYUCIICHHBIX 110 (hopMmyIie
Ve =g + by, (38)
o .}‘?;u 5
OT CpeJIHUX 3HAYCHUH * *, BRBIYUCICHHBIX 10 (hopmyie (D),
J 2
Q}l =1 m?e(ym _.J’?:'e) .
1
] (39)

rie KodQPHUIUEHTBI Wy, BEIYUCICHBI IO popmyie (12).
Berucisior B3BemeHHyo cymmy Qyi KBapaToB OTKJIOHEHUH Ypj OT cpeaHeapu(MEeTHUECKUX

3HAUYCHHUH y R
2
0, -5 alv-5.)
n=l =l (40)
BbIUnCIAI0T OTHOIIEHNE CPETHUX KBAJPATOB OTKJIOHECHHI Vy:
_NlI-1g,
T W-90, )

rae N- gucio Touek nmpu nocrpoeHuu I'X.

CpaBHMBAIOT THOJNy4eHHOE 3HaueHue Vyco 3HAueHUWEM KBaHTHIA F-pacmpeneneHus us
tabuipl b.1 npunoxkenus b co crenenssmu cBo6oaer Vi =N -2 1 Vo = N(I - 1).

Ecmu Vy < F(V3, V), To mpuHuMaroT runoredy o juHeiHoctH ['X. B mpotuBHOM citydae
clIeflyeT HalTH Ipyroe JUHeapu3ykoliee npeoOpa3oBaHne MePEeMEHHBIX.

8.3 IIpoBepky nuHelHocTH ['X, MOCTPOEHHONH METOJOM YCpPEIHEHUS OLIEHOK Mo (opmynam
(24) u (25), mpoBoOAAT CIIEAYIOIIMM 00Pa30OM.

EC/M OTKIIOHEHHS SKCIIEPUMEHTAIBHBIX TOUEK (Xn, * *) 0T I'X M3MEHSIOTCS 3aKOHOMEPHBIM
00pa3oM, TO 3TO JIaeT OCHOBAaHHE CUUTATh BHIOOP BUJA JIMHEHHOTO MpeoOpa3oBaHMs HE COBCEM
yIa4HbIM. Bbraucisior cymmy Qi KBapaTOB OTHOCHUTEIBHBIX OTKJIOHEHHH pacueTHBIX

o

v X
3HaYeHUI ~* , OIpeesIeHHbIX 10 (popmyrie

S
b (42)
OT 3HAYEHUH X,
¥ (xS
Qx, = Zx—g
r=l # (43)

BBIYUCIISIIOT CyMMY OTHOCUTENBHBIX CTAaHAAPTHBIX OTKIOHEHUH Qyo:

i g:
qu = Z :J‘;; 2
el tu (44)

e Sy, onpenenstot no popmysie (4), a x, - mo popmye (2).
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BBIqHCHHIOT OTHOILIICHUC VX KBaI[paTOB CTaHllapTHbIX OTKHOHeHHﬁ:
Ng
x = = .
I:H - 2) Qx,, (45)

Ll

CpaBHUBAIOT TOJIY4YEeHHOE 3HaueHue Vy co 3HaueHueM KBaHTWIA F-pacnpenenenus wus3
tabmuiet b.1 mpunoxenus b co crenensimu cBo6oant Vi = N -2 u V, = N.

Ecmu Vi <F(V1, V), To mpuHuMaroT runotedy o juHerHoctd ['X. B mporuBHOM ciydae
clIeflyeT HalTH Ipyroe JUHeapu3ykoliee npeoOpa3oBaHne MePEeMEHHBIX.
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IIpunoxenne A
(pexomenyemoe)

Buabl npeodpasoBannii 11 MOJTy4YeHUs JUHEHHOM 3aBHCHMOCTH

N3 mpaktuku noctpoennst ['X must CH u3BECTHBI HECKOJIBKO Han0oJiee pacIpOCTPAHCHHBIX
npeoOpa3oBaHuil  MepeMeHHbIX | U 4, TO3BONAIOIIUX  CBOJUTH  WCXOJHBIE  MOHOTOHHBIE
HenuHelHble GyHkuun | = F(A) Kk HeTMHEHHOM 3aBUCIMOCTH BHIa

y =a + bx, (A.1)

rac
y =f(l), (A.2)
X = g(A). (A3)

Oyukimu f(1) u g(A) BBIOUPAIOT W3 HEKOTOPOrO MHOXKECTBA MOHOTOHHBIX 3aBHCHMOCTEH
TaKUM 00pa3oM, YTOOBI MOJYIUTh JTUHEHHYIO 3aBUCUMOCTD

f(1) = a + bg(A), (A.4)

XOPOIIIO COTJIACYIOIIYIOCS € AKCIEPUMEHTAIbHBIME pe3yibraTamu. [IpeoOpasosanus f(l), u
0(A) Ha3bIBAIOTCS JIMHEAPU3YIOIIAMHU.

B Ttabmune A.l yka3zaHbl HEKOTOpbIE PEKOMEHAYEMble BHABI TAaKUX JIMHEAPU3YIOIINX
npeoOpa3oBaHuil.

Tab6numa A.l1- Buasl wucxomusix 3aBucumocteil | = F(A) ©u  peKOMEHIyeMbIX
JMHEAPU3YIOIINX MPeoOpa3oBaHHA

_ Jlureapuzyloriee mpeodpa3oBaHue
Hcxonnas 3asucumocts | = F(A) X= o) =100
1 IpoOHO-MHEHHBIC
l=a+Db/A x=1/4 y=1
1 =1/(a+bA) x=A4 y =1/
1 =A/(a + bA) x=1/A y=1
2 IlokazarenbHble
| = ae™ x=A4 y=Inl
| = ae”* x=1/4 y=Inl
3 CrenenHas
I=aA’ b<>1 x =Ind y=Inl
4 Jlorapudmudeckas
I=a+blilnA x =InA y=1

B HEKOTOpBIX Cllydasx MOKHO MPUMEHUTH CIEAYIOLIYIO MPOIeypy BbIOOpa JIMHEAPUIYIOIINX
npeoOpazoBanuil. OTKIaIbIBalOT B cucTeMe KoopAauHaT A u | TOuku ¢ 3KCHepUMEHTaIbHBIMU

I}
3HAYCHUSIMU {"q’* *)| 1 depe3 HUX MPUOIUKEHHO MPOBOJIAT OT PYKH WM C NMOMOUIBIO JieKasa

rIagKyr0 KpUBYIO i=F [‘d) . BeiOuparot 1Be 40CTaTOYHO OTJAJICHHBIE OMOPHBIC TOUKH A ' u A’
DTO MOTYT OBITh KpaifHHE 3HAYCHUS Ap MO0 CpeTHNEe 3HAUYCHHMSI, TNOO MEeTUaHbl KpaHUX TOUYEK.
Haxomsat mno 3HauenusiMm A’ u A’ coorBercTByromue 3HaueHus I’ u |I”’. Hampumep, ecnu
OTmopHbIE TOYKU A’ u A’’ BeIOMpaloT Kak KpaiiHue (T.e. 4’ paBHO HauMmeHblnemy, aA’’ -
HAMOOJIBIIIEMY 3HAYEeHUSAM BeauuuH (A,)), To I’ u I’ BRIOUpalOT Kak COOTBETCTBYIOIIME WM

N iy
KpanHUEC 3HAYCHUA U3 BEJIMYHNH { L
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Breraucnsaior nmo OINNOPHLIM TOYKAaM TpU BUJA CPCAHUX:

|'+ N |'+ N
4 - A+ A 1= I'+1 ,
- apumeTnaeckoe z 2
= A AN, 1=,
- TeOMeTpUYeckoe ¥ g
A e
I e T T
- FApPMOHUYECKOE A+ 4 I+
HaxondT 10  MOCTpOEHHOW  KPHUBOM =7
I, =Fl4,) fg = F(ﬂg)u Iy =Fl4,) . Beruncisror

Tabnuma A.2 - Beidop Buma I'X u npeoOpa3zoBaHus HCXOIHBIX TaHHBIX

[ﬂj B TOYKax

no  ¢opmynam
TabIUIB! A.2 3HAYCHUS Pa3HOCTEH €|, KOTOPBIE IPUBOJAAT BO BTOPOM KOJIOHKE.

Aa; Ag, Ah

IepBOi

3HA4YCHUA

KOJIOHKH

dopmyna mist Sauenie &* Bix X Hpe0_6pa3OBaHHe choz[mix JTaHHBIX
BBIYUCIICHUS & X =g(A) y =1(1)
fa_fa| €1 a + bx x=A4 y=I
I-r | € | = ae™ x=A4 y =Inl
fa -1, | €3 1/(a+ bA) x=A y=11
Ag_fﬂ | €4 a + blnA x =InA y=1I
Ag -1, | €5 ad® X = InA y =Inl
Ak_fﬂ| €6 a+ b/A x=1/4 y=I
fa -1, | €7 A/(a + bA) x=1/4 y=11

* Inpekc | o3HauaeT HOMep MpeoOpa3oBaHUsl HCXOIHBIX TAaHHBIX.

W3 Tabmuubt A.2 BeiOupatoT Bun ['X W mpeoOpazoBaHHE HCXOIHBIX JAHHBIX 1O HOMEpY
npeoOpa3oBaHKss WCXOAHBIX HaHHBIX I, JUII KOTOPOTO 3HAUCHHUE € OKA3AJI0OCh HAMMEHBIINM.
Hampumep, ecnm HauMEHBIIMM OKa3ajdoCh 3HAa4YeHHWE €5, TO BbIOMparoT Bua ['X aAd® n
npeoOpa3oBaHue nepeMeHHbIX X = IN4 u y = Inl. Ecin umMeercs HECKONbKO 3HAYEHUI &) OIM3KNX
MHHUMAJIbHOMY, TO UCIIBITBIBAIOT HECKOIBbKO BUI0B I'X, COOTBETCTBYIOIUX ITUM 3HAYECHUSIM Ej.
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Ipunoxenune b
(pexomenyeMoe)

Tabmuma b.1 - Bepxuue noBepurenvHble Tpanuibl F-pactnpenenenns mis P= 0,95 (V;-
YUCJIO CTENEeHeH CBOOOIBI YHCIUTENS; V1 - YUCIIO CTeNeHel CBOOOIbl 3HAMEHATEIIA)

Vi

3 4 5 6 7 8 9 10 15 20

5,51 519 [ 505 | 495 | 488 [ 482 [ 4,77 | 4,74 | 4,62 4,56

4,76 | 453 [ 439 | 428 | 421 [ 415 | 4,10 | 4,06 | 3,94 3,87

4,07 384 [ 369 | 358 | 350 [ 3,44 | 3,39 3,35 | 3,22 3,15

S)
6
7 435 | 412 | 397 | 387 [ 379 | 3,73 | 3,68 | 3,64 | 3,51 3,44
8
9

386 [ 363 | 348 | 337 | 3,29 | 3,23 | 3,18 3,14 | 3,01 2,94

10 3,71 | 348 | 333 | 3,22 | 3,14 | 3,07 | 3,02 [ 298 | 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 3,49 326 [ 311 ] 300 | 291 [ 2,85 2,80 2,75 2,62 2,54

13 3,41 3,18 | 3,08 | 2,92 | 283 | 2,77 2,71 2,67 2,53 2,46

14 334 [ 311 | 296 | 2,85 | 2,76 | 2,70 2,65 2,60 2,46 2,39

15 3,29 306 [ 29 | 2,79 | 2,711 | 2,64 2,59 2,54 2,40 2,33

16 3,24 301 | 285 | 2,74 | 2,66 | 2,59 2,54 2,49 2,35 2,28

17 320 [ 296 | 281 | 2,70 | 2,61 | 2,55 2,49 2,45 2,31 2,23

18 3,16 [ 293 | 2,77 | 2,66 | 2,58 [ 2,51 2,46 2,41 2,27 2,19

19 313 | 290 | 2,74 | 2,63 | 2,54 | 2,48 2,42 2,38 2,23 2,16

20 3,10 [ 287 | 2,71 | 2,60 | 2,51 | 2,45 2,39 2,35 2,20 2,12

21 3,07 284 | 268 | 257 | 2,49 [ 2,42 2,37 2,32 2,18 2,10

22 305 | 282 | 266 | 255 | 2,46 | 2,40 2,34 | 2,30 2,15 2,07

23 303 [ 280 | 264 | 253 | 244 | 2,37 2,32 2,27 2,13 2,05

24 3,01 2,18 [ 262 | 251 | 2,42 | 2,35 2,30 2,25 2,11 2,03

27 296 | 2,73 | 257 | 2,46 | 2,37 | 2,31 2,25 2,20 2,06 1,97

30 2,92 269 [ 253 | 242 | 2,33 | 2,27 2,21 2,16 2,01 1,93

40 284 | 261 | 245 | 2,34 | 225 | 2,18 2,12 2,08 1,92 1,84

60 2,76 253 | 2,37 | 2,25 | 2,17 | 2,10 2,04 1,99 1,84 1,75

120 268 [ 245 | 229 | 2,17 | 2,09 [ 2,02 1,96 1,91 1,75 1,66

o0 260 [ 237 | 221 | 210 | 201 | 1,94 1,88 1,83 1,67 1,57
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Conepxanue

1 O6nacTe MpUMEHEHUS

2 HopMaTuBHbBIE CCBUIKH

3 OO0wme mMoJI0KEHN

4 TlonroToBka K U3MEPEHUSIM, YCIOBUS UX IIPOBEICHUS U MPOIeaAypa

5 O6paboTKa pe3yabTaTOB U3MEPECHHI

6 IToctpoenue nunerinon I'X

7 BeruucieHnue pe3yJbTaTOB U3MEPEHUN U OLIEHKA UX MOTPEITHOCTEN

8 IIpoBepka nunetHocTH ['X

[Tpunoxenue A. Bunbl mpeobpa3zoBaHuid Il MOMyUEHUS THHEHHON 3aBUCUMOCTH
IIpunoxenue b

KiaroueBble cjioBa: craniapTHeie 00pasibl, artecroBanHoe 3HadyeHue CO, kommuiektsl CO,
IpagyupOBOYHAs XapaKTEPUCTHKA, TUHEHHAs IPaJyupOBOYHAs XapaKTEPUCTUKA, METO]
HAaUMEHBIINX KBAJPaTOB
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