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ISO 3534-1: 2006 HRit®E ARiEMFES F 184S —BREITARBEHEEARES
(Statistics— Vocabulary and symbols—Part 1: General statistical terms and terms used
in probability)

NEEBRMMTIRACH, UEBPRAERTARE:; LEAEH NI HX
, HEHWA (BERARERE A TARTE.
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AMIE M BEEAREFRA JIF 1001—2011, & K4 EFF4R % 1SO/IEC GUIDE 99,
2007 (BP VIMEZR0 BITJEHINA . A BLTE b B B9 MEE R G0 RS 357 3R A I B
YISO 3534-1: 2006 M ARIEFIE XL,

3.1 #WE measurand [JJF 1001, 4.7]

L 2= .

i

1 HBUEBHAHERTRENFE, URAEREWARL. HESARRAINHER, 454

F B FAME T,
2 & VIM % — g f2 TEC 60050-300; 2001 #, #HMEBEX A ZH M EWHE.
3 MEBEAEMNEALPLRNENAS, CARLSUTARYHAL. WEYRK, EHNEY
THARFEXNHENE, xAELT, SELFLENBE,

il

1 AAELSAWEEXNER, LAFRANRENZLRNK, TREEANZTREERTEE
RE N HEITERE,

2 HEAEETFFEREZCHEHNKEFR THUMNEAA EH20 CotKE, XMHFER
TRABE.

3 EfuEF, “AHM RENRKLCUHLFARBENE “HUE”, TRAERERY,
AHZREREFTHREE

3.2 MEZE  measurement result, result of measurement [JJF 1001, 5.1]
HHEMARAWHEXEL—ERTFHIUEN —HEME.
E:
1 NEZLRB¥AAXHAEMEN “HXEL”, B UOEUTULEAFRAERREHMENRE
B, EAUBMEEZRE (PDF) WF & 7T,
2 MEZRBEEXFTABRANNEHEER PN EFHTE. TEERR, WRAINMNETH
EETREFRT, WHNEBEERTETIHNENNBHEE., EHR LA FREXTMNEL R W
S G 1995 VIM 4, WESRE SR HNEHE, F R AR ST R
B, RBCENERRCBERNE R,
3.3 EBHE{EH measured quantity value [JJF 1001, 5.2]
NHERMIEE measured value of aquantity, fAFRMITE{H measured value
0 B L 0
o
1 HEAFENANE, ENTETREHASHVNEE. AX— AR IWNBETHERENE
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RENEFE, wPAELTAE, BECHA-NERDTHESEHEXRKNMNERHEE.
2 HUARXBAENEETEHSNESALEA L ANR S, ENNEET AN E L RE—
HEWMGITE, BYRERELANERBAN A B INGEN FHMER M,
3 HAARXBMNENEELESMNESAACEMLAR S, HNERNEERAEE -HE
HHFHERPEEHFITE.
4 AMELHELEE (GUM) F, dllEHEEERNRER “NELR” = “BAUEH
EwfIr” & “BHMENFITE.
3.4 MERHEE measurement precision [JJF 1001, 5.10]
PRI B precision ‘
ERLEZMAT , X[ s RUR I % 5 & 5 W & BT 48w (8 s AR B 18] i — BUR E .
pa i
I NERHTERYAIEEREURFIHRET, wEAZNELBTHREREZ., F 23 %
2 AELAHTUREEUMNELH. HEABTENEBELABREAA SN E L 4.
3 MERFEATEXNEZRAYE., HENERFZEANELANL.
4 RE MERTHE” ARATH “WNEAHE”, XZHEWN,
3.5 EEE M measurement repeatability [JJF 1001, 5.13]
MR EEY repeatability
E—HBEEHNERXGTHNEREE.
3.6 HEEMWMELRMF measurement repeatability condition of measurement [JJF 1001, 5.14]
R EE M LM  repeatability condition
MEMERF . HEEREE. AENERSE. HEABIESRGRHEFED S, FFEEn
V] P X ) — BAE 2 ) 4 0 S I A — B AR
o EAMEP, AE FAARTSENELAS” AHATH “E4HNELE,
3.7 MEHEIHH measurement reproducibility [JJF 1001, 5.16]
MR E I reproducibility
RN E KT R EREEE.
3.8 EHMMESRMH measurement reproducibility condition of measurement [JJF 1001,
5.15]
BRI SLMH  reproducibility condition
AFEMA . ARIBEE. AFRNERS, MRS PN R ER R —H
&2 &
E
1 FRAHAERFAETRATENMERT,
2 ARUYHEIUHERAREFNRTNSHRERATEAF2EE.
3.9 HAEEHEEIMESRY intermediate precision condition of measurement [JJF 1001, 5.11]
IR EIE B E &1t  intermediate precision condition
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pel

] BETEEFHORE, UEKEE. BEXMNERA.

2 MEHHAANCHEREFRRTNAGBUREFREANLRE

3 EhFEH, KE FIHEEE ME%#”%%W?%“%@%* MEEHE,
3.10 SLKWr#EIZE  experimental standard deviation [JJF 1001, 5.17]

*ﬁ]ffii?ﬁ“{&% experimental standard deviation

S W — gl BT n RIUE, REMNESRIBHENE. AR5 s B,

i

1 nAkMNEFEEANANEE 2, WERATHERZs(x) THABRLARITH:

R F
% t RMEWIFME;

n R E R - ANREEEARFHE;
n—— I B R

2 nRKMEWNERTHEL WEBATAEREs () H:
s(z) =s(x)/n

3.11 jljEiR2£ measurement error, error of measurement D]F 1001, 5. 3]

RFRIRZE  error
MBHEERESSRIHE.
il
I MEREZANBMAAUTHEMBFELTHTE:
QUFRELEENSEREE, DHANBENNESHTE T AR N EREHTRAE, K
hrEESE, WERZZE O,
QBBBFMNEFEFE - HWEEREETAGN —AEEARAEN, WERZERHBHW,
2 MEREZFAMEHANERATAMERE.
3.12 MEBARMERE measurement uncertainty, uncertainty of measurement [JJF 1001.
5.18]
BIFRAHEE  uncertainty
WRIBEFFABING S, RAER TN EMESEENIERSE
i
1 NEFBIEAHEBAADHIINENLE, WE5BEERMNEREFREAAXN L ERE
X FHEE, ARNETNRAEHRERE, MELRTREE L ELE.
2 REKTUEZEOKRAGANESHEENRAERZ (AHBEFH, REZHATELEE
R EEFE.
3 MNEFHEZE —HMEETLELAR, AP U0 ETRF-ZFAMEEAN LR T4, R E
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)% WAERFEHATFE, FTAREREZERMLE. A -—L20ENTREXTERK
REUHMETEIR, RN EFHEENWB X FCHTIFE, WARERZRE.
4 L'”%", HT-—4BcWEL, NEXTHCERME TR THUENEYN. ZEHNREHR T
BENWTREEHEE,
5 REXEZ 2008 L VIMAH, fiaA GUM B EXR: X EAEHMTHRAEZEN L
M, EMEBLRMEKRNEH,
3.13 IHEARHEE standard uncertainty [ JJF 1001, 5.19]

RN E A EE  standard measurement uncertainty, standard uncertainty

At

E
&
AN

\“-“FN
n'TTF

of measurement
DA R 22 R BT E A B E B
3.14 MEAHEELN ARIFEE  Type A evaluation of measurement uncertainty [ JJF 1001,
5. 20]
HFR AZKIFEE Type A evaluation
MEMEMBEZGTURMBHEAS T MW T EHETHNEAHEESTEN
PIE .
H: ARMELAHRZREEAMNEL G, VAR TENELABREA LN E L4,
3.15 WEAHEER BEIEE Type B evaluation of measurement uncertainty [JJF 1001,
5.21]
A #k B2RIEE Type B evaluation
FARR T2 70 € B A RIEE W E N ERHEE S EHTHTEE.
Bl BERETUTEE:
— R R A EE;
— HEREN RN EME;
— BRI ;
—NENEH;
EREZHMENBNERESER,;
— REARZLREHARREE,
3.16 EHARMEAHEE combined standard uncertainty {JJF 1001, 5.22]
ERE AR ENEATFEE combined standard measurement uncertainty
HE—THNEHEB P EEMAZWIREN BT ERERBSOE B R UER B H
E B
E: EMEEAFTHANERXEERAT, Y ELRFETHETERLAE R F £,
3.17 MXFRMEARTEE  relative standard uncertainty [JJF 1001, 5.23]
AT UEMEARHEE relative standard measurement uncertainty
PR WA 5 JE I LA U755 i 4 XL
3.18 V" EBAHEE expanded uncertainty [JJF 1001, 5.27]
ST B EASHEE expanded measurement uncertainty
BHEREAREE S —PKRT 1 HBEFEFHIRE.
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A
] ZEAFRATHNEEATREENMELALARTARN L ASHE,
2 AEXH®AE “BF” RHEEET.
3.19 fI&KXIE coverage interval [JJF 1001, 5. 28]
ETAHRENEERENUSHNE-HAEMXE, HNEHEU -EME2EEZRX
[&] N
i
1 AA4KELR—ZUHEWMEMENFS,
2 FREEAECRHEKRAEERE, WBASHRITFRASBAE.
3 BARHTHY RUESREZERE.
3.20 ALEHMEHE  coverage probability [JJF 1001, 5.29]
TE A RE B BB X ] AL A B 2 A — AR
E
1 NBESRUHEMAGRA, FREEEHMERANERE AT,
2 ZEGUM B ASHMEIXKR “BEEH AT (evel of confidence)”,
3 EAMEHRTYEEEALN “BERAR".
3.21 f&HF coverage factor [JJF 1001, 5.30]
HRBY BATEE, eI R EEMENRT 1 5.
i BAETFEEAFT KT,
3.22 B measurement model, model of measurement [JJF 1001, 5.31]
BIFFAEEY  model
Mg RARECHERMNEFERR.
pe
1 MEXAANARABKIXAEFTE: R, X, -, Xy) =0, HFNEHEBFHALEY ZH N
B, HEHE UM EEAFHRIANEX,, -, X WHXGERERE.
2 EHRANARSNRHEEHNRELFAT, WEEBCL-PMULHFTHE,
3.23 MEBHEE measurement function [JJF 1001, 5.32]
ENBEER, BARNCHRETESINERRLENUEERN, AES
B (B B BREUR R
i L
1 wRENEHAAY, Xiy - X)) =0THHFRY=7(X,, =, Xy), HFYZWNER
AbhmHE, WERKRANEER. ERBHR. FE-NEEHT, EHERNE 2.
e, v HNWE-WEEEy=F (21, = 23,
2 MEIHLATHENAEY WM EFAZE.
3.24 BB P AR input quantity in a measurement model [JJF 1001, 5. 33
A fr i A input quantity
SR A A5 A T A A, ECHME AT A RGO E
fl.: YN ERENETRETERNBEHOKER, UEHREE, EXREETHRKEURZESR
SABKAEAMEEATHHNE,
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pe

1 MNEEAFTHBMNEEERX NN ERSE WAL E.

2 FE. BEEREHETUZ-ANELAFHBANE,

.25 MEEA SR E I E  output quantity in a measurement model [ JJF 1001,

. 34]

B FR% B & output quantity

2R i A ENETTES S ERNE.

.26 EXHIAHEERE  definitional uncertainty [JJF 1001, 5.24]

HFHNEE P ATEARNGIEMNEAFHEE T8,

E

1 FAWAHEERECTHEHNENNEFT IR TSGR INETH K.

2 FERAFINETAEREE - NMEXHTHZE

L27 AUBHMEAHERE  instrumental measurement uncertainty [JJF 1001, 7.24]

B AT BN E RS ENNERAHEENTE.

i

1 BREZMNERAERAEM T AN, NBWFAHTERT XA ERNERNE R LROEFE.

2 PENAHEEBESLDEMES LI,

3 MANBHMNESHEENAXGCGETENERAFTF L

.28 TBRMEBEBARAHEE null measurement uncertainty [JJF 1001, 7.25]

BB 0 BT

#*

1 EHMNEFHEESEMRAERAENTEAX, CEEHMENET ET AN K K H K
R FTEEIRAMNENBNTERN.

2 EHANEFHCEWBRALER TENRE ST aRANENFRBEER,

.29 FAEERSE  uncertainty budget [JJF 1001, 5.25]

St N R B BRI, AR B R B A R T RS

H: AHLERELRZECENELD, . WEHATEZANEMARNNESHZER
WHFE. TRANBMETESABENLE, g, NEFTHIAANTFIXANE /\El?o

.30 HIEAHEE target uncertainty [JJF 1001, 5.26]

R AR EAFEE  target measurement uncertainty

RN ELS R Ak, MElEy ERGIEAHEE.

.31 BHE degrees of freedom

FEH ZRITER A, A IO 2 X A FR R %

i

1 LEERAHGT, AnABTHNERT-PRHNER, FHEWUELFTZEN I+ + - +
)/ (n—1), B v I BE. v1=21—Z Vs =Ts—T 5 s Uy=I,—x , WMHTEHN H &£
WA % n, By REHNG 1, dhTHEHE v=n—1,

2 YAMEHREBNn ARFEHEP_KEZDNAAREGEAE M WM EH, BEHE v=n—1t.
WEFErALKEE, WEEE v=n—t+r,
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3 HHERRTMESERTERZNTERE, ANERAXGUHERAFERZ s, s M
HARERER : 0()/s=1//2v . EMERK K 10, W v=9, KWAE W s T HFAERZ
#40.24, THEREKXT6%.

4 BRBREFHEE ) WEWE, RAFKREEE v, ATEFETEFHEEU, B X
REEHTE,.

3.32 thJlr# covariance

MW EEF NN ZERACKBEENERZ, EREFIEILZES BNIRZ 2R
W, AAFE COVX, Y) 5 VX, V) ;z'%mz

V(X, Y)=E[(X—p )Y — )]
E: RANBFTERERRFAMEL G THERRA., FRAVEHFAIAEN T EN EAN 4
HEHH T Z2EHERs (z, ») 27
s(x, y)-—E(x —X)(y;, —Y)

R #

ARAMERFANENEENERFHEN T ZETER sz, ») £7:

— - 1 . e o
s(z, y)-»—n(n_l);ui X(y—1

3.33 AMEXEE correlation coefficient
HXRBEFITEVNZEZ RMAERBEENER, EETHNEEEN T ZK L
SEFEZBRAEXFTR, BFS o(X, V) FR:

VY, XD VY, X)
(X, YO)=pY, X)= =
° P SV, HV(X, X)) (¥)o(X)

&
Il BXWHXRERELRSZAMELAHTHEARA, ARANERHXZRNETHER
r(zx, y) %ﬁi:

sCxs )
sCx)s(y)

r(x, y)=r(y, z)=
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PREMBAREE. MEANRNRSEMNHFITEESEWINESRIA RS2 HENER
e, EFTEHEVISN FEWAHEEME TXRERNE EATEFEROAHE
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4.1.2 fEEBMUES, AFZABEISBENEARTHCENRIE. .

a) P HELRTE;

by & e LB HATEME;

o BUERRREAT, BIgINAEART AT 2RI E LBlE;

d) XTI ZHEFGHEZIANRAN RS AR ZGRINE R TE;

e) UK AHI A 2 BEB W 5

D WMEMSKITEMER (WEKAFRE. REE. X500, 4% 0. ERER
EHE HRRE, BSEESHARERE;

g) W & AR v SR YE ) S R 1 A A (B B AN HE A

h) FIHME BB BEN A ER;

D MR 5 A &R A R

D EMRZKSET, BllEESEWNENEL.

B A5 72 FE B R IR A0 AR 8 52 B & 1 L 64T HLAR A B . TR, BR T B XHIR
WS, ATNNEMES., WEFK., WEAR. WEFESETELESE. FHEE
BEXMMEBEREZWE KA EERE, MREBIIA®ERK. 12X,

4.1.3 BEMNENRFERENHME, BEEEREEEIAACERN. EHEECBEMH
MEMAEITEONEAFHEEN, EXEBESAMNAHEE. REYBIEHEHNATHE
EEU/N, BXNGHEAEARHEE N TR ZBATHELT, AATFEHE.
£.1.4 WMEBHPHRRERKARAB TUNEARHEENVRE. EWEARAHEEEEF,
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4.2 JUEBAEIAGHE S

4.2.1 ?DU%EF‘ Mg WL E YaNADMHEME X, X, - Xy (H#EA
B, Ed R fOoRBER, WA (1 FRoyill &Ha.
Y=Ff(Xy, Xy X (15

RPRKEFRERENFS, S ANE R,

AR X, WEITHER 2., glE Y 8AHER y, WEEATERARX (D
HIER

y=f(x1, 2o+ xx) (2)

B AR 5 B R R

E.E—FABMANEY, FEABANERX. AT, wRFRAMANEREE, ZHEHR, N

X, THF 4R,

. —ANHEIRE AW EESMERNEEN V., FERER 1,20 C) BEHEHEN
R,, HHZMWEBEREN o, WHHEBHHFEDIRE P (FHWNE) WRFV, R, aHlt,
B AR Ry .

| P=f(V, Ry» a, £) =V2/Ro[1+a(t—2,)]

FHA R EMFETIRE P o, AJREA AR EREE,

4.2.2 EFEMEENESNEEBTRERAIIAKX 3) HWEX:

Y=X —X, (3)
HEZfazL= () WEX.:
Y=X (4)
Ee . REARMEES, HANE (BhH) AEITEyZENE (EAKXK) AFE 2. A
EHAN y=ux,
4.2.3 BWHEYMNEMRARX, Xo, -, Xy AFATEERNGNE, dol BT H
fhiE, EEEEBEESEERF, NHARIE M orERWRERR, EElE
PREL F AR BT K.

4.2.4 YHEBMENNEEE - WREYEREAERHE. EYVHEEIEAEAYHERE
WEMBLT, MEERGTU ALK FEHE, RUUBEF RS, ETREL
T, RATGERAHKHMBENEIEE WS RAR R fr e G B 7 2= B
i BEAA T EIHERRESR, BTN EEENET.

4.2.5 MRFEBXZVNERFEEEENEIBERCENEFEROAERE, NE
7 T B AL A H 388 0 B I A 20K BB X 2 e E R A RN .

4.2.6 MERBEEIPEAREALIRE:

a) MY EENGNE., XL EHAEAHEERT LI BRRAN ., BE WM R
WEEA AR, FHola g ZR L EEMNENRRRE. KEH. B
&% 2 B IEME .

by HAMPRETIANE. MORERTERESFIEAEDRNE, Db FH
ERNSERES.

4.2.7 AWM EARTEEN, MEEEGTHEIMT AAZNAHEEYZHE 2R
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e BRI

4.2.8 APRFEEHTUERE GAERBHMHEL. WREFRERLR, NWRAR
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EWE. HMERECHBIELYE, &RRESHEEITE P LA ERBREENF
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_ 1 n 1 n
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nea nys

AF, yRBRY Mo KU ESB KM EEy:, WERFYE, HENSUEHE v
WABEEME, BE v BEBERASEEHON MAR X, 09— 802K KW EE
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b) HEFE

y=f(x1s T35 ***» TN) (6)
e, Z:%in, co TRS I ARARMN R YO ST TR EE 2. AR
k=1

PHE. X—FEMEFERER X, WRAEMS T E:, FELEEERRTEEY .
HRAARZX, WAMREN, DEFHHTFENITESRER. BY FE X W
Lt R, MRAARX 6 MBI,
4.3 HRHERTEEWITE
4.3.1 R
4.3. 1.1 WEAHEE—BOETRBAR, 102 HEBRSM 0R R ZE 4
ERIME, RIFERTHEE. AREAHEERRNNES B o F5., BEN X, 11—
FIPBE . BEILBAREREMNHIEN A RTE., BB XE BT LT RN
B R 2 A5 T E M Tk B RKiEE.
4.3.1.2 ERIAHEERES, MAREESNTPEE—IFMERLEY, WEAR
B P E W E AN BERFFIEEHMEEER. 5 IRBENSE L,
4.3.2 WREATHEEMN A LREE
4.3.2.1 AREEMFTE
M EAT M EE WM, @S AEBN—RIIMEE, B0 EREL
BAREME s (), GAERVPHE 2 EXBMEMTTERN, BHEMGTEK A Lk
AEERARX (D HE.
s(x)

n
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[
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[
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i

$
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l
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B2 REAREEN ARTEEHRER
4.3.2.2 MERARE
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A (8) HE.
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B x FrEctE, MEEEEA sz EIE.
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LI HERE s(2) FAE T HMEMTHE = B8tk
4.3.2.3 WEBSE
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SRER. EX UM HBEEESSAYIET, BNWBEME - TR ES
s () AMARX (12) EHIEE .

() =5 (12)
K.
R—1%;
C—HmERH.
WMERBCREAE v AER 1B,
®1 BRERMCREAEVY

n 2 3 4 5 6 7 8 9
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Y 0.9 1.8 2.7 3.6 4.5 5.3 6.0 6.8
B EATHENREATEER AKX (13) HE.

wun (@) =s(2) =s(z)/ Jn =& (13)

Cin

Bl MREBEMENREHET 4 RMEBHRRESE/NMIZEN 3 om, XK 1B
WMERECH 2.06, WREMEK A RIFHERHEENR:

3CM 6 73 cm, HHEv=2.7

R
Cin  2.06 X4
4.3.2.4 WELEREIHHERENITEE
M—AESE, RAZEREMEH RN EENEIBL FRIFEH®RES, &
BREENHUNERE I n, (HHEN ), BREENWEERERE S s;, EEE
m K, WEHHEHTHNEIRENY A RRERRHEET UHEGHLRITERE s, B1E.
NMEdBEMNERGERZEZ AR (149 HE.

s(x)zspzj(ivjsf)/ivj) (14)
HERBENEHEHES (HMERZEERNUEREMERD, MEHEARIREREE

AR A5 HE.
2.
N (15)

FHEATERE, ENEIEKBENRERENRTEHE;
% WEER LR R

m —BEKE.

EEBESH s, CHNELT, dZzMEIBNHENE X £R— &4 T #72 kM
MEERN, UBEARAFHE > AUESR, MESEN A RFERHEERAR (16)
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HHE.
ur () =ulx) =s,/ Jn (16)

EUGHNES, REMESEZE, WHAX 16) a7 LIFhE N 2 4E F R 8
BMEN ABBERHEE. HERU—K, Ba=1, W ur(x) =s,//n=5s,.
4.3.2.5 ZEMIEILHE G E .. KA F T E & IR AR R 2=

il 404 A ) — A~ B AR B I B R AR M R &4 T R Sl B EEA AR —4
7 28 0 00 2 By Bk D B B, AT DA R R — A I R R AR BRI B A B RE I A RPEE

EXFEMEMGN N E X, FHFELGTHIT » RBSLUE, WEBER 20, 72,
oy Ty HFHEN x HE m AW, WE m AXFERWEE, THAKX AD
HEAMNUBEREHERITRERE s, (20

m n

Sp(l’k) :\/;(—7’11——1)2 (.Iij _.;,‘)2 ( 17 )
1

A

t

HE, i=1, 2, = m;

F—EENBHRE, j=1, 2, -, n

AK A7) BHE s (), EARERm (i—D,

R BA G A KEEWEE S THERERERE s W m AWEE
A HREAFRERE s, (x) AR (18) &,

5, (z0) = /—71;;5,2- (18)

YW WERE s WEBHREY R v i, A 18) A HM s, (z) WHHE
K my,

EXm ABME X SHNEEMBHREAZEHE, REH o, M X BEEIR
Vs (x) WHBER v, BitmAdsH5vilBs,(z), AKX Q19 HE:

(19)

Sp(l'k) -

A (9) G 5, (r) WABER = D
B _F R T EXT HEEA MR EAT o W R, AR S REREMITTERN A LR
AFEER
un (D) =5(2) =s,(x) \ln'
R AT BT LA KIFEMAREAREEN ABE, RS THEEE.
4.3.2.6 HIHGEEMHE

FE H % JF B M — 20 4 i LR E . B Il TR, mRWMERGERE, W
14



JJF 1059.1—2012
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VERAFIHh 5, FSEXT SR A Bl (4 o B R g I EE AT n KWW E (— n A/DNT
100, AMERAKXHELEANNBENLZERIAERE (), HINEEEH. EXE
BRI E N L RIE o'k Q<<n'<n), FLL " WM& 80E KRB EE
M ERATHE, WA ER TEEEFEN ARGEABEEE AL
(20) i+&.
u(x) =s(z) =s(x)/+/n" (20)
AXM T tEWREAREENBEREN A v=n—1, NEE, STRNEELE
HHE ey, B RETEFHNE M ELEIRERZE s(x),
4.3.2.7 HWAR X MfiiHE x, EHERBIEMAR/D ZFENUEGHHK L7 R,
4k _EATMT— SRR A UGS BN EAREE, THAENETRFES. WE
B EAGIE x; ZEZ XU P 2B S56FRIA XMW ENLEL, WRRAETTHEE T
Fik. BlamENES, FRAMCTEERZ FTRTZE).
4.3.2.8 AXFEHFEEFLAELMEEFEREINAAERETEAZEN, FEES
TR, BERERSTMEZRE. Wi, X—-NERFHPHEENE S0
B1E, NARE M.
4.3.2.9 AZKIFEBN R REE BV ARIE, FERBFIMEESE.
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1 ERMEZ-HAHNE Bl ARTRAEAEARM BT HRES S5 HTH
B, UELTARSETHEANMNZRSRW T AL E 2 BRI %,
2 EWENBENAERNERFN-—H4, KA ALFEWHER AT EANEEEFA
E, UEH NG A AWML LSRN T HEENE;
3 AREANNEAEENTHRE, EEANELNEDY, SHAMEIFRAY AN E;
4 E-ANREXRLELSRERAEN, SALAERRG—T, KL ERAHTFHERSE
A#AAEK,
4.3.3 FREEARTEE M B RITE
4.3.3.1 BRFEHNFEERBAXNEERZR, AMBENENTTEEXE [(r—a,
zt+al, BEHUMEENERSG, BEERSHMERWBE p BE L, N BAIr#H
AHERE us ATHAX (21 153

(21)

?‘rlm

A

a

e I B T BEAE DX (] B 2 TR
H BRBEELAAEGNLHRECETF, LA RTARAWEREFHALEGET,
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WX FEFEE a
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BERBMREEXH
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#
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l

T B KinEARTEE B

ug=?
k

B 3 PRMEATREER BXFEHRER

4.3.3.2 RKMEEFTE o —BBELITEEHE .
a) LAHGI &2 550 4E 5
b) Xt B RE AR ENEF RN T RMAER;
o) A RERBEAR BN
d) BHEIE . # e TIE 45 B0H Al SO 32 R B4 5
e) FHEIFELLTT RIS HSH HIE;
D mE R B I B b o 4 R
g HMARANGEE.
E: Bl

1

6

EFTRENMENBENRAAFRZN A, AZUHEBNR T 4K, UFENBEHNTH
REH, THRERXFAWFETLEN: a=4;

RELEFRENRAEE, SHTHYRITHREZENU, WXKEAHEEER: a=U;
HFMELFANZELE, RRZR I LA, MERHETEN: a=4;
HEXKABERESHEW R DT REAN - FRATRE N av, RECHEAZEEH F
R MERFPEETEITH: a= (ar —a-) /2;
SHENBAEHBEALHEREEAH, TURBIABHA TN ZEANRAARRER
B x4 5K ] B F R

LEH, TREZREFEEES2EBOEE, RALRFRRETTROXHE.

4.3.3.3 kEWIBEN B
a) BRIV BAHEERSEMEAHEERS THN, ZERRERLSHET £,
b) REAIERSME, R\PERWBERER 253 4.
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x2 EXHGHBATHZp SEFETL BPXE
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o) BRRHAFESFME, RF\EFROMAER 3B £,
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BRLAEENERN A SPETOH, THZ AL,
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554 (BB oM. FMPESM); SN BEEFEXXE RO EEER K, W
BRI =M HEEZXEFLHFTREER/DN, 1776 %X [ _E R AT R Aol g bk
B, WA R R IEZS .
& CEBME KRN ARE KNS S0 E R, W BB B 216 .
o) MWMEMEMFRMEZEXEAMBREE THEEN, —RBREIYSSE.
D LR TAEF, TRBRAGTERAIARERKE BB RSA,
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1 HEBEBA,. WENBRALGRZH0H). SEHBERNEEZR. EAIERWEZ, T
HurBEELE, WENBNEEREBYUELSBRWAHEE, BEREIBYIL24;

2 HHEHAYQ2AWER. AMBLIEZREXZERAZ A4 F;

3 EHROIEBNMNATHZE. ERKAFIRWABLHTE., ALALMNEPABRIEH T
BEE ., BHEEZERREZEUHEBEESTRLEE, —RBREIREZLSA (B UBLH);

4 BRBERERE (ROOZUMN), FRKERENMELATRENTFEL A

5 UBMEZBRAAGLAWAE B HE |—cosa WX 2, AESRWAHEE. &3
REENENBNATFRZERAF RN A HATEEBRENZE LA,
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FREHa=0/2, BRITHEERAAN BT 0H. EXEL=V3, BhELIHHEFHH
FREFHEE ulx) X
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A LuCx)] /ulx) Vi
0 oo
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4.4 FHRIHEATEENITE
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i=1 !

=5 A &
e,
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c AR X, MR THE, SRS | AR RO,
L WME Y SARMEAR X, LEWEE THAR 1 9RFH. R
M.
B REARBEENVNERR FEX =, LB R EFHAE, b THc. £T. REEEE 4
EHEFREMANEE, CERTANE s WFAEE uw(x) PN EFATENAREE
u(y) WRBEE., #RFAT, REFEHUBISH FIHERE, TUAZBAE,
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r(xiy ;) —8AE ., 5z, HHXER, r(x, x)ulx) ulz) =ulz;y x;),
MARz 5z, T E.

AR (23) BEHRARFHEEEER.

AR (23 BRUBEBEMEAHEEWERAX, YRABEMAXH, FEFEE
B £,

LEWMAREYAMHREE, HRXRBAF., BUENMGITE v 85 55 EAHE
Bu.(y) AKX (24) HE:

u(Ii ’ lj)

u(y) =\/Z [aii]zuzui) (24)

UM RBChIELY:, HEMRBEFTFRAEVRENNERE ., 5B AERY

AHE, BER, HMBOMATE yNERBERHEE u.(y) MREAXFHUEESR

BEBEFRNFHEHT. Y4B MEAE X HEESAME, ZEREHTEH u ()
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N N N
_ af 1, 9 f 2, o 3Ff -, ,
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1
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u(y)—/Zu(y) ( 26)

4.4.2.1 LEREZME, WEEEN y= IET I 2 43 Hr A0V R B B R B 2R
BREENEIE v, HFHEEAMERX, WeRIFERHERZAKX 2D HE.

N
u(y) = [ D ul (27 )
i=1

E: Bl AERMEIHGKE, NEHEy %%%Rié@ﬁi&r EoTAFRAEKEH
HHMNFENERTHREERE, fllnFRTE, BEWNEHE, THFRT, NEE
%%Exﬁmﬁﬁﬁﬁﬁziu%%@ﬁ%E%ﬁgiﬁ Bl dm B XK E ﬂg%vW%
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E1,
4.4.2.2 HMEBREBAY=AX+A: X+ +AX v BEBWARBAHEKE, G5
AT EET AKX (28) 8.

N
u(y) = [ D A U (z,) (28)
i=1

4.4.2.3 HSMEEBKY =AX] X=Xy HEWA BB AMERN, §HRESHE
BErTAAR (29 T8,
N N
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(30):
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i=1
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4.4.3 FEWARFIERML, MXREN LN, gRFERREEMNE AKX GD
W

N af N
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N
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b) F [R] s L0 B A £ ) R A E T O Al HE
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4.4.4.2 MERBOMGIHTTE
a) BEMHASE X MY RN - A0 EHE, HXABNMETEZEAR
(36) T+%::

Dz =X (3=
r(z, y) = lzl(n— DsCx)sCy) €360
RF: s(x), s(y) ——z My WEBIRHERE.
b) MBEFHANHAEMBME « M, X, x, B S x, MMEAEMLS,;, M2
Mx, FREXAFATHZE AR Q37D R
u(x;)0;
u(x;)0;
AP wlz) fulz) —x Mz, PRERNHERE,
4.4.4.3 RABHHTEERHEXE
a) KgAK AE S BBt A E5| AT S AR
B, HHENEMTHEMMESER Y y=f (z, ), EHREGENEY &, AX—-RE
HRBEHAR X, HEMBREBEM «, HAR—BRERHZES - TRAR X, Al
FIREBEMHE s, XPMEEBEMEx Ml HEHERXT. o=F(D, z,=G(T), W
Wox M, BGBREEX, ATHE—MEEIMNE, R ZEEIRERK, FHENEIE
ERNZERE, B y=lx (D, ; (D] 9EMARE « 1l BHEHXH. KA, REE
21

37)

r(x,— ’ Ij) =



JJF 1059.1—2012

WERMHEERE T AWML AR, B y=f(x, 7, D, &, 7, HBAR X,
X; BAGTHE, MMAE T AE S ERWAERMEMRERFEE, WETEARinfE
Ao E M HATETIA 2 5 x; M EBHERET .

b) SRBUR R AL AR

pilan, EEREEPREENAIHEESBHAFBERERRNIRE 0. RERER
RIRE O AR, BIL=1(6,, 0, ), BTN ERLELRENR - UEEE
b, BIEO S5 0RMKH. BREK OZBRKI=0.+0, XHEREHLBR SHRER
REBEZ 6 SnEBRERE 0, E NP AR, HAEXFMARBERAHLT,
Bl L=f(6,, 0y, ) 0, 5 o MK,
4.4.5  GRIRHERTE B RA A W
4.4.5.1 GHAREATER u.(y) MERERAERBEHE, AR5 RN, EER
THER u(y) RIARERE, vk, PER u.(y) BATE,
4.4.5.2 FEUTHELANFEHEGBA B E v

a) YF[EWFEU, ARG L, MOFIHE v.(y) WERBBRE vars

by AR T R ITERE B9 A R BE BT AR R I 4R R
4.4.5.3 HEpEEMEM HEHBEEESS AR« S, S5RRENTEE
KA A EEF AKX 8 HE:

Veff:C— ( 38 )

A
M=

%mgﬁﬂWY:AmU@mx%ﬁ,%ﬁamgﬂmMHﬁ@$%%EM%ﬁﬁ
B, WAKX 39,

Cuc () /y7]*

( 39)
i [Pulx)/x: ]!
£ v,

Veif =

i-1 i

LRt ES, BEWEREHEE vl —ER—TEBH. MERREH, TUXRA
¥ v BT & L/DEER T BUE

B, FitEBE vy =12.85, W vu;=12,
E: AR E B EIFHEA .
®Y=f (X, X:» X3) =0X, X, X,, EF X\, Xo, X, WHEHE 215 22, 23 25 & 1)y 10
ns RKMEWERFHME, nn=10, n.=5, n, =15, CANHHAFETHEZE LY. ulz)/
21=0.25%, ulzx,)/z;=0.57%, ulxs)/x;=0.82% ., ZERXFHERLT.

N N
“y) _ 2 [Pu(z)/x,F = Z LuCz) /2, F =1.030%
i=1 i=1

Yy
B 1. 03¢ _ _
%“‘a%4+&5w+0@ﬁ‘490_w
10—1 " 5—-1 " 15—-1

4.4.6 5 HARHEAHEE KT T ERHS LR A. 2,
22
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4.5 Y RAHEENHE
4.5.1 PFEAHEERGNETREQEXENEREE. VYEAREES U MU,
R . AL HBUESERN, —REATHREYBABEEU,
4.5.2 V' EBAHEEU
PRAREE U AERHEAREE o RETHEF L5, 24X 4O HE:
U="ru, (40 )

MEBLRTALRX D FiR.

Y=y+U (41>

yRBEWMEY WMEHHE, EY WATRELRSMESHEELE [y-U, y+

Ul KEAN, Bl y—USY<y+U. Sl ENEFECS XENNE S TR TR
MESETF L ME, & HE K2 S,

YyFfu(y) FRIEMBRESMAEMAESS A, Hu(y) MERAHEEK
BT, He=2, M U=2u FIHENXBHEAENOLTERAN 5%, & =3, W
HU=3u IIifiEMXEIEENESHRAR 9%,

EEEHNMES, —BIR k=2, YEEMEN, MEHALRE. AL BAH
EFEU B, —RNIFHITERM LE; &HREFHLE, WK L=2,

H: BUAEE, AEEUu FTRBFHEE, ARERTHEENS —HETHR. £5 %

BRAT, BV BT AREFNAENELCRHNEAANEEREERLT AT, TREN
Ay Fu() REREELATRAER, THEEHN wl) X EAFHEL.
4.5.3 YEAHEE U,

HERPBAHEENHBENXMAFBELTHENEEHE N, VEAHE
FERFSU, ¥R, HpH0.9580.99 6, 53HIFRRA Uss i U o

U, IR 42) k75,

U,=k,u. (42)
Ry, REESHMENp NHEEFET, AKX U43) KiG:
kpztp(veff) (43)

REEGHEAEAHEE v.() WERBHE v MFENELEIME, & CHHER
F#E ) SHEEYEKM:,OE GH R WHEEDB 83,00 B, ZENES
RN p I EEE T £, H.

VERAREE Uy=ku(y) BET-TBACLEEEN p WXE yLU,,

rEH U, Bf, NFEEHAHEHE v .

4.5.4 WMRFDHHEY AIGBENSAARESSHA, M2 ETFEMERMS A, WA
Mk, =t,(v) IHTEU,,

Bilan. Y ATRE(EE AR ETE 40, B p=0.95 Bf £, =1.65; B p=0.99 i} £, =

1.71; Bl p=1H} k,=1.73,

5 MEFAREENHESRTE

5.1 MEARHEERE
23
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5.1.1 TBMWEBLSRUBREHEMEBXNMAITEAHNEAHEEUREXNERE. #
SR AT RETEA, DIEMEAEMUIERMAANESER, RANEERE, WRIA RN
BEAERETUZKATT, MMELERTRS VAN WEE, FEEREHMUERH
EE.
5.1.2 BEAMREGUTNESRN, EAGEARESHEE v.(y), HENFHHES
A HE veir :

a) EmMItE¥HR;

b) BAYHEEEME;

o) BB bR H A B EBR X GRIEAXRERRME, TR =2 TR’
AHER) .
5.1.3 BRERMERBREHTARRA GRS EATEEI, BFEREMES RN
AT BAHEERR.

HWRITA., Bl RERMEZ2TAANEN, WREEHFHRER, —#RETR
AEE U, —BB k=2,
5.1.4 WMEAHEEMRE—BREBEUTHE,

a) PR ERL;

b) AHE BRI

o) WMABWIRERNHER u(x) WERHIETEMFELE;

O REEK = 2L

dx;’

e) MHEBNAREESE w.() =|c:|lulx) , LVEMNABREHLENEHE v ;

D XM BEHEMRARS R ZHMHXRE

g) BRI EAREE u. KETEIE, LENSHEERBHE v

h FEAWMEE U B U, REHETE;

D EMESER, AFENENGITTERENEATE K.

HENEANAEERERCF AN, DENTE LR FEBERENBIET RER.
5.1.5 HAGHAREANTEERENELE R, 5.

a) HRAEHENE Y 9EX;

b HHBWEY WMATHEY. SRR EATHEE u.(y) REITESA, HLENEA
WA E HE v

o) BB A 45 X AR E AT E E uea(3) .
5.2 MEARHEENER
5.2.1 AHWHEAHHEE u.(y) HRETAHUT =ZFHELZ—.

BN, WRHEREBKRERN m., HIMNENMHIHEN 100,021 47 g, G BREASTE
B u.(m,) =0.35 mg, MREN:

a) my=100.021 47 g; SR EALAHEE u.(m,) =0.35 mg,

b) m,=100.021 47 (35) g; F"ESHMHEGHREAFHEENME, KRMSHHE
2R AR NALETFF .

24
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¢) m,=100.021 47 (0.000 35) g; FHEWNRABRHEAHEENE, SHHER
HHFRH BB,
EX b FRTAGER. FT&.
E: ATBASYRAREERE, AHARAGRRELAHEEARE, AELFEH m. =
(100. 021 4740.000 35) g W #H ..
5.2.2 MMV BRAHEEU R U, REMELERNAHEER, M.
a) BHBULBIEIE Y e 3
b) FHBEIWEY WHhIHEy REYVEBAREE U R U,, GFITERA;
o) MNENWATHEANY BAHEE U
dD SFURMAH kE, U, BAH p Mva.
5.2.2.1 U=ku(y) HHRETHUTHEMERZ—.
Bln, FRAERLRS R & m,, B E KA T E R 100. 021 47 g, u.(y) =0. 35 mg,
WAEHTF k=2, U=2X0.35 mg=0.70 mg, WREH.
a) m,=100.021 47 g, U=0.70 mg; k=2,
b) m,= (100.021 4740. 000 70) g; k=2,
¢) m=100.021 47 (70) g; FEESH R k=2 U E, HERMSHHESERNRME
X 3
d) m,=100.021 47 (0.000 70) g; FHSHA,=2WHWUH, SHESERAHF
HERA,
5.2.2.2 U,=ku.(y) BRETHUTHHERZ—.
B, PRUERERS MR Am,, S0 & M {51 KR 100.021 47 g, u.(y) =0. 35 mg,
vae=9, ¥ p=95%, B F B1E £, =1:(9) =2. 26, Ugs =2. 26 X0. 35 mg=0.79 mg, M.
a) m;=100.021 47 g, Uys=0.79 mg, vz=9,
b) m,= (100.021 4740.000 79) g, vx=9, FEESNE - K Uy Z1fH.
¢) m,=100.021 47 (79) g, vx=9, FHESH A Uss Z1H, ERMN SHIEZE RN K
LB 5F .
d) m,=100.021 47 (0.00079) g, vx=9, FEEWNHU.ZEH. SHiHERAEHFA
ITERAL,
H: YHHY ERAREEU, Bf, ATHHEL, #EUTHRHAF R, Flm: m,= (100.021 47
+£0.00079) g, AW, ERASEWENT BABEE Us =kssu., 9, 6RFETHE
B ul(m) =0.35g, BHE va=9, A ETF k,=15(9) =2.26, AT EHLEHEH
ISNHaEKHE.

5.3 G AHE A YA ER
5.3.1 MM A#HEERFRARLM T r 3 rel, HI0: X & BEAESTEE w K e s
MY BAREE U, B U, MEBERHHENAHEE Ual RSB R2EH00F .
a) m,=100.021 47 (1£7.0X107°%) g, k=2, RBPIEREFHEH U H1H.
b) m,=100.021 47 g; Ussa=7.0X10"°%, vy=09,
5.3.2 HERAPMEBWEAHEEST BAMEEXLERELAKABHERLT, &
25
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EHNEEAMESIFBEXETMENMELE RO E EHAIEM T A . “5RAAER
WEE RERZE «.”, “UEAREE (ZMEREREM/ITE U7,
5.3.3 (EAHEERBAEEH DN RAMENTS, LR C,
5.3.4 AWEEBRMERE, AEM ‘£ 5,

. u.=0.1 mmaxLU=0.2 mm, AWEK u.==+0.1 mm L U=4+0.2 mm,
5.3.5 TEHHEHMRERTHEER, AAEAEEEF G EHEp.

F: WE R u.=0.1mm k=1 BXHH, BEEAXTLIHHAAZLTEN, BHAEAHFAET

BEE u RARERE, CE-NRALBRNSH,

5.3.6 VBATEE U E=23 k=30, NS p.
5.3.7 AWEAWMN “AWEE” H “MEAHEE” AT - BESHHIEE. Y&
BRAE-HUEMTENAIHEENZRLHE “GRREAHER” B “VEAH
EE”,
5.3.8 fhitE y WEENERNEGBEAEATEE «.(y) BV BAHEE U WEEERAS
N AT 2.
5.3.8.1 BEHEEBAWEW u.(y) MUBEFTER - HUEREF.
Hru(y) PUNRABRKFHECN IR 2H, —RELEHEAREF.
HFPERBIHNEARBEERLE () Ruly), ¥ TEESGHEFREABARLZERTHA
EETMANELARES B,
5.3.8.2 YHitHBIM u(y) MU BLZMHBFE, —BKAERNE AN
BEBEABEFENAERRTE, BAMNS R GB/T 8170—2008 (B {E B LM N S5 R
B RAMHAED, BITEA] LU E B RANG AR FAMAEEFE.
H: flm. U=28.05kHz, FRACARET, BEANBARNBAE S K 28 kHz,

Lw, U=10.47 mQ, A8 T L#HMLE 11 mQ; U=28.05 kHz 4 7 b 5 & 29 kHz,
5.3.8.3 ¥, FEAFRITERAT, BHNENMEITHENBAR LRSS A EERER
i —3,

¥ M. #F y=10.057 62 Q, U=27mQ, #f&E#H BT U=0.027 Q, 0 y 5% % 10.058 Q.

6 MEATHEERNA

6.1 ACHEIEF 4R &I BB A BK
6. 1.1 ERAEUES S, RS IEAD R A 5 2 B — B o X 85 YR ME i B9 32 B 0L
HATVERE
pi
1 REEKBEENIRAEZREZSHUGARSY, TRABMGARN - TEFERTRER, W
RYENGNERRFGHIAR, HREEABEENTHTELTHE.
2 BAHSBEENTACTENRERER NN ELGTRESN, FEERAUBVKIARE
H, W FEERAPFERLFGRRAI NN I REZL.
6.1.2 WMEAHEERNMTEMNMELRY, BEMARSHE., FRMEREHA
Fl&E, MrAlss AR EATER. RA SN2 EE NN E A E AR,
AL G — Ui
26
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6.2 S Wa B e R BB B ) B0
ST AT A, S0 2 AR AU B AR ) B S 3 Ak B A T BB 9 B R A T
FET i 4 L 0 B 2 FE AT, SE I R YA B B ) 10 3 O B BT AT
HRH I,
F: B, LREHREMMNEGRIETANETTAA
1 SAMNBEEANEARSENEIHEYNEAHANTE, REENMNELE AH T #
EESE, WTRA-AMNEF#HEZEEEARERMNERS .
2 YENMELBERNFHA-AMNEFHZEERIREFNNER L, TU:
) UM EXLBELNEFAANER, HEIFEXT, CEHTLHERARANEFH
EE.
b) AHMNEERZSHANEEF LT,
3 UXBEENELARNFATHRNENE, AEHANEASEAXY, REMUER VRS
FAEERXEXET.
EERHERAT, EERRAHERAE, REFMHER /AR AN EREAAE T ZLEN
ENABEERBEALTHBREENEERT, BHAHERNNELHTEN L.
4 REE, REFRNESEHAEEET. b, YESIANNETHEEA2AAREKT, &
ANEEHPNE RGN HES .
6.3 ot BRI
6.3.1 BB B He I 2 IR AL JIF 1059. 3,
6.3.2 fETb. A% H BB MR, A AT AR B (E T B o 0 S 0 S R
(BT B BT B DR R A R b T AR, 3 EMBRFA A CHYIHME, W
TR 5 T D R F R M A B ST
6.3.3 7ESUIRA X ARBI E SRy RIS ER . B AR EAR KRR R . FERCH
W W S TSR AP BT, BRI AR B B A T AT

27
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Btk A

MEBAHEETERZEG (SEMH)

Al FREFREER B RTESEEH

ALl REEREAEDRHRENL 1000 e WAEHNREFBRE n, IREHERN
1.000.000 325 g, ELRWERBEE N 24 pg GESREARMEREIT), REE 845 4 R 5
E

[#&] a=U=24 pg, k=3, WEBMIFESHEERN.

ulm,) =24 pg/3 =8 pg

A 1.2 RMEIEH EULBHRFR(E A 10 Q MIARHEREE, 78 23 “CR RIS HE(E 2 10. 000 074 Q,
PRRAFERE R 90 pQ. BEMEN 0.99, KA /M RERTERE.

(2] mARHEIERHEEHE.

a=Us =90 pQ, p=0.99;
WHERDM, BFEBD E=2.58, MEHMITERTHEERN.
u(R,) =90 1Q/2. 58 =35 pQ

X FREATEE R «w(R,) /R.=35 1Q/10. 000 074 Q=3.5X 107,
A 1.3 FHEEH T AH7E 20 CH R E B o, Cu) K 16.52X1075°C 1, 580
B RIRZ R #EIT 0. 40X107°°C 1, K ap(Cu) BIBRMERHE B,

(] WE\EFMRERFBE, a=0.40x107°C!, KFELBBRNSERMELE
XEH, BIH55M, BER =3,

HH R BB ae(Cu) ISFEARTEE R .

u(az) =0.40 X 107 C~1/ /3 =0.23 x 107 ‘C™!

A 1.4 EFPFLEHERE 20 CHPLKAEKZECH a,,=16.66X107°°C ', FHijf
BB /NAT BEME /2 16. 40X 107°°C !, B ARTFIRR(E R 16.92X10°°C !, SRA MK ZH
WA HERN R E R .

[#&]:. AFMAEMEBHNIE:

a_ =16.40x10"° C', a,=16.92 X 10~° C
T IX_ [B] 2 5iE BE R

a=—1(a,—a ) =1(16.92—16.40) X 10 T~ =0.26 X 10 C "

BREX BN RIS SE, Be=/3, WEHNEAEKZRBEARERBEE R
ulazg) =0.26 X 107° C7'/ /3 =0.15 X 10° C!
A 15 MEFRERANGEABEA, ZHEERNERKAFIREEZRN L (14X107° X
BEEA2XI0°XER), EIOVEREW 1 VEE, W& 10K, REEYEEIHE

R, V=0.928571 V, FHEMTLBRERZE R s (XD =12 pV, Ko FEREIR
28
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HEATERE .
(7] sEREK A RE WS X &) /82 55
a=(14X107° X 0.928 571 V+2 X107 X 10 V) =33 X 107°* V=33 uV
WER BN ARSI A, ARG A=/3, NEERUB[HIRERNHEE R
w(V) =33 pV/ /3 =19 pV

A2 GHBRETRREEEET EZH]

A2.1 —BRFHEHERNERUEAFFHEE. “EUSKEFHHEN, RMEHEKX
RFIRENT (14X XEFEF2X 0 XER).” ERBFH 20 MAR, 1V E
BENEREV, —HBTEENNUEHBEAREYERN V=0.928571 V, HEFH T
BWRERHEE AN AKX ERR: uA(V> =12 pV, MhEEMHE AV=0, B EEK
AHEE u(AV) =2.0 uV, RiZBEMNELE RS B ERNHEE.
[fR] MEKR. y=V+AV
D ARBERBEERE: ua(V) =12 pV
2) BEWHEATERE:
. V=0.928571V, . 1V
XIEEFTE: a=14X107°X%0.928 571 V42X1075X1 V=15 pV

B REEEX BN A5, k=3, 0.

vy —a_1wVv_
uB(V)_k_ ¥ =8.7pV
3) BIEERAHEE: w(AV) =2.0 uV

B LR YEANH 2 BT
AUAW =N AR EE 2R, N,

u (V) =/ud (V) +udb (V) +u(AV) =/ (12 uV)? (8.7 p V)2 + (2.0 pV)? =15 uV
Frik, BIEMEERN. REMITTEN 0.928 571 V, HE Mtr MR T E E N

15 uV,

A ERAY, BREAANEEEAE, MAMEEE, A% RETESFALE
A2.2 WMEME—THEEESANEAFARNBERV, HERE & HTE’J%KH?@IRO’
HIHKEERE N o, ARE (WHEHRENIIEP AellE, BINEP 5V, R, «

P=V?/{R[1+alt— )]}
M EE RSB ERNHEERNTE T .
(] B TF8BABZEAMHRE, ERFEN:
W (P) = [g—‘ﬂzuzww [;IQTWRO) + B—ﬂzu%a) n B—fruzu)
XFHRBEREERN.

B‘ﬂ SV/R[1+alt — )] =2P/V

29



JJF 1059.1—2012

[—Q—P—:}z—VZ/R% [1+a(t—2)] =—P/R,

aRo
P ) 2
[%}z—V (t—1)/Ro [1+a(t—2,)1 =— PG —1t)/[1+alt—1)]
P ) 2
[TJZ—V a/Ro [14+a(t—1,)] =—Pa/[1+ alt —1,) ]

KR BRRA SR ZM AR PR LSRG E B ERHERE w.(P).
A.2.3 BMETHEPEMARRKE I MEE: MR, MEEEK P=CI* (t+1),
Hep, C Mt REMEHREAHEET 2B, AR — MR BE R, e B i EE,
FL R — N e FE R U AR o e BEL B O R L SR R E Y, IREBER A — N AR
FARMER AN B B REERBNYEE R () FAEW, HESF EEH R(0) /R.=B1).
U ABRBRT I MEE: 43U FHEABE: I=VJ/R,, t=af () R*—1t. a B
MER, HAWER 2.
B R A AT E E IR,
[#E] IHELRWT -
D MEEE., P=C,I* (t+12)
Hp. I=V,/Ry; t=af’R"— 10,
2) WAR I R EARTEE «(D .
IRy EHRER . I=V,/R, =V R

u(II) :\/{u(‘ZS)T_}_{u(RR:)T

3) MAR I EATHEE w (O

B (=af’R.2—1

RERH

HMFafe, FERFEER, EAEETAK, L, EXPERIMEARE: B
MR,

9 _ 2y2 — 4q? _ 4G+
{aﬁ} — (2afRD* =o' FRL ="

2 2
[—aaéj — (208°R)? —4a?@'R: = L 1L “;—EM

HFBER, AMHX, t MIRHERFREENR

2 2 P P
u (o) =\/[§—/§} () + [a—aRf—} u* (R =\/4 <t+to>2["/§f)+“$s)]

4 KI5 .
BHI5: WER, X, IS5 WEMRERTEFESEEMHEXY, BT
FEull, o ARETRE:
ol &

el 2
u(I9 t) _aRS aRsu (RS)
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= [~ V./R 268 R, Ju (R = — 22 (R,
5 MEER PHABWESNHEE.
P ERRE. P=C,I* (t+t,)
BT u (C) =0, u (r,) ~0, WMERMPHERIMWARE: [ M, HENHE
3, Ul TR : T ERENMHFEBEP I E.
E(P) (D w0

pr ot *41<t+to)+<t+to)2
. uc<P>:J NN ORI A
BE: =t T Tt
A

u<1>_ﬁu<vs>r+{u<Rs>r
I V. R,

2B | & (R
u(t) =«/4 <t+z0)2[“ﬁf +“Rg ]

u(l, ) =—21<’;€%")u2(&>

B SE B B AR A R B 7T USRS AR XS & s HEAS B E B we (P) /P,
ERE: ERAT, WREIAN: SR WRBEXFRANERE S, NEMNERE
FEAT R B, BEFHIUERE, .
P=

CV:  _GV?

R:[of*R:] ~ of’R:

EXNMMEHER G, MAENV., RAB, FEHABRRYARHEELT.
A.2.4 FloAmEHEZR, BOEESMOTKRER 1000 0, A1 kO WIRESR R, &2
HE, JAREEN R, BN AHHE R ] Z 8, briEs B8 ASE bR EIERS
HA w(R) =10 mQ. ¥ 10 MHESHFLBEKER, SELBHTRZBAT, BKE
BEGIREN 10 QWS EBE, KEFZ M RS ERIRERHEE.

[#]

10
1) MEEE. R.=f(R) = DR,
=1

a
2 REFEH: Zoet =)

3) BAHMERHEN SRR R, LBRBEIERN o, WKHEERN R,
R, =R,

4) B R MR ERHEE
u(R) =+/[Rule) | + [au(R,)]*
RFPH u (a) NEBE—IREEECHSE, BHaxl, EEMNHAREE TR
Bu(e;) =<0, M.

u(R,) ~ /u*(R,) =u(R,)
5) EEFA AR
R, =aR,
31
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Rj:asz
IR, IR,
u(R;, R)) = IR IR u? (R =a,a;u*(R,) =ad*u*(R,)
HT a~aq=ax1, Wiz u(R:, R) =u*(R)
R R
2
r(Ri’ R]>: u(Ri9 RJ) ~~ u (RS> -1

w(RDu(R) — u(ROu(R,)
MARPOERIN+1, FIEMmAERX,
6) HRERFLPH R.. W& BARHER B E K -

10
*E% Rrefﬁ@?ﬂ“%*ﬁﬁ: Rref: ZRZ
i=1

Rref%%ﬁiﬁ%ﬂ‘j :
10
uﬂRMw=§][%%“cRﬁ +2§]8RfaRﬂ(R RO u(R)Hu(R)
_10
i=1

10

FFLA e (Ree) = D u(R,) =10 X 10 mQ=0.10 Q

i=1
A AR F, BTEMABHEBRMX, 6 RFETHRERETARE 2 ENREAF. &

%K%EN4WM%w&@ﬁ%m%%,ﬂmﬁﬁﬁ%é&uuRm:/Ehﬂx),%
BEREH0.032Q, XELALE#HEY, HEFIFENFHEERKAD

A3 FEXBUEFRMNELRHEETETTEEG

A.3.1 EHMKH

T o 33 A 461 - 156 B dn 4y R S 0 B R R R R AT R R A PR RE 5 R A st 481 U5 B A fe]
W ML A B 0T 3B AL TS A B RAR X, X REAL T & BUAR o R B 3
B, RS U IR I B R BCE R R B TS BN E BT E SR

D RHEITIE

FRFRME R 50 mm BRI BB, Bl S5HREKENRERREE, BN EEh
FIMERPIKEELE D ERERKENREMEL AIEERKEL SREE4JZ
. Hp

L=L.+d

SeHil i, d BUS WIREUFIE d, d=0.000 215 mm, RHEERKE L. HEEIE
Fos s, HAHEM L,=50.000 623 mm,

2) EHA

KEZIJEZEIFZWEEN:

d=L{1+al) — L. (14+ab.)

FrA g sk iy il A B R .
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1
:1+00[L5(1 +a50§) +d]

AR IER MR, AN ERER TIEREREWIEL. b, BRHHX
HEPBRBRTT

L

L=L,+d+ L (a0, —al) + ---
25 12 R 5 45 B L A R K
La~L,+d+L,(a0, —al) (A1)
XA
L—HRERKE;

L.—FREERTE 20 CHAKE, dinERRORELHSH;
a— R BRI IK R
a,—— IR HER R P I R B

I—HRERMRE S 20 CESHBEENEE;

0.—HEERRMRES 20 CEHEREREE.

fE LR EER D, A FERERSHERRL TR —RERS T, LS50,
BHANE:; BABIRRARENSE, o 5o WRMXKHE. MBAMX, REKRE
B ERERSMBEEN &, 6=0—0,; BENMAEKREHEERI., d.—a—a; H#0.=
0—38 Fa=08,+a, MAR (A D, N IR S350 LAL, BAGHE, htilEsR
MY ERR (A.2) WEX:

L= fU,, d, a, 0, 5., 0Op)
~~ 1, +d—1.(8.0 + a.0,) (A.2)

WEHER (A2 PHMARL Ha. Uk &b 50 AMKT.

R EERE: AR o Mo, REMNEN, BHEMNMATEESANNET, A
HEFEWEPELE. AT 0 Mo, RIEMNT, FUEMENMAIHENLEX (A 3
REXEEF

[=1l,+d (A 3)
3) B ASHE B AT
WMEMEER (=1, d, a;, 0, 0., G) , BP
l=~1l,+d—1,080+ a)
HTFEWmABRAHEE, FTUABRBEAHEENIHTELL AN (A1)
u (D) =/ (1) + u* (d) + csu (@) + ciu® () + cdu? (0.) + ciu’ (0p) (A.4)
KPP REREH:

C1 :Cls :‘ng‘:]._ (8a6—f—(1589) :19

Cz—cd—a—d 1
¢s =¢C 25({::—15852
c4—c[;=%[=~l8 =
Cs =¢Cs —aa—]:=—-10
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d
S ¥

MR, RERE e Mo, AT, BWHERH o, ROWAHEETMELE RHA

WEERAEZW. §RIAEAHEELRXATBERR (A5,
u (1) =u? (1) + u* (d) + EF U (5,) + E2u®(8) (A.5)

4 AREESBEWTEE

OrrE B ET I AR ERTE K « (1)

FREERRMREIERSA S BAEMEN [=50.000 623 mm, U=0.075 um (k=3),
BB HER va(l) =18, NIrHEERKESIANIRERHEE R .

u(l,) =0.075 pm/3 =25 nm, v (L) =18

QUM KEZTIAWIHEE u (D

a. HMBEEWHIIEKEENEMNITESRER «(d):

FAXTRABRMKEEZHFT 25 WML EE WM, AN EIRKARITE KRR ER
ZA s (d) =10 nm; KRB 5K, WS RKMUEBNERTEHENEREERBK
B, TUEZEHERNMMEEEIANBERHEE « (d) 2 FHMEN TR R E R
EZHRs(d):

u(d) =s(d) =s(d)/ yn =10 nm/ /5 =4.5 nm

BT s () 2t 25 RKWEBRR, L uld WEHBE w=25—1=24,

b. B LBAURE A HES | K F 20 8 MR EASTEE us(d):

M ECB AR B 45 R R AR iR 25 0. 015 pm, 75 301 A K 2 I 45 1E 9
ZHBUMRERESHE. MHLEBEMOREAESEKEZNENZERNHEER B
EKIFE, ﬁIﬁE{EIZI‘ETJB"JﬁEﬁE a}0.015 pm, WEXBINEYSHH, RETHETF £
A3 o FRERHE B up(d) K

us(d) =0.015 pm/ /3 =8.7 nm
HIRAHITEERE:

v, Rz

1 [Au(xi)}_z
2 | ulx;)

BRBVFE us(d) WAL 2500, THEBH w8,
d. R EaHREIREESIANIRERTEE « (D H.

w(d) =N w2 (@) + ui(d) =+1.57 8.7 nm=9.8 nm
E EHE Veff (d) ﬂg:

veff(d) -

w'(d) (9. 8)*

() ub(d) (4.5*' (8.1
Y + Vs 24 + 8

OR KRB EETI AR ERTEE « (5D
BHFA BRI RRZ ZAET1IX10CIREA, BRIREXBNIHSS45,

34
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MR EATEEE R -
u(8)=1x10"°°C'/./3 =0.58 X 107% C!

AHE. 5w 0 MR AT RRE [‘jj;ﬁf;)} W 10%, HEAEE,

V(8. =% (10%)~2 =50
QERBEEESAMNGERTHEE « (6)
FUHERKRBRSFHERL TR —BE, BEXhRFERELZR, BEZMTUEH
RIEEL0.05 CXEIN, MFEAFHEERN
u(8p) =0.05 °C/ /3 =0.029 C
it w (&) RE SOV HEME, HEBIEHER.
v(8)) =% (50%)2 =2
QOELBEMESIAKIRERTHEE u (O
WELSHHWIREREN (19.9£0.5°C, FEIER T IREKELUR 2L iE
EHRO0.5C, FHRENREEN:
0 =19.9°C—20C=—0.1%C
B TR & MR ENARE S RN 0 WRERREE R .
u(0) =0.2 C
T I6 B RE A ) R B A4k TE R U T 43 (B E 34 4), M.
u(A) =(0.5°C)/J2 =0.35C
O WbrEARE BT h TRE3.
w(® =12 (0) + u*(A) =+/0. 2% 7 0. 357 °C —./0.165°C

504
u(® =0.41 C

BT cs=0f/30=—1,0a=0, XNMAHWEEI | AR EEARTIA—BHTTE, R
meERA ik,

Ok ZEEI AW ERTHERE u (a)

WHEERNAEKREARAEN «.=11.5X107°C™!, BF—-NMEESHAHAHE
B, HARNE2X107C™, MRERREERN.

u(a) =(2X10°°C1)//3=1.2x10"°C!

BT c.,, =8f/0a,=—1,0,=0, WARBEZEN | WA EEATA—B Tk, R
TEE KRB,

5 HEGRARENTEE

OIHAERBRE

HAMEER MR EIESRHE L,=50.000 623 mm, HRERESHFRE 20 CTZE
A —0.1C, HEBRNBBHKAEAR o H11.5X107°°C!, \XBEFRITEHE.
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=1,
c; =1,
c3 =, =0,
¢ =cg =0,
¢ =—1,0=—50.000 623 mm X (—0.1 °C) =5.000 062 3 mmC,
e =— 10, =—50.000 623 mm X 11.5 X107 C ! =—5.75x 107" mm’C™*
B oo flc, 0, TRIRERRPPHEK ZRBMERERMNEES 20 CSEREN
ZEMABEENKEMEATA—BBI5TEK.
QO HE G B AR E B
u (D) =/t (1) + Eu?(d) + ctu?(8.) + ciu? (0p)
=u® (1) +u*(d) + EFu*(0,) + 2a’u* (8y)

=32 nm
Qu) WBEHE
B (32)* B
%H(Z)__(25)4%m(9.8)4%_(2.9)4%_(16.6)4__17'3
18 12 50 7
EX Veff(L) :17

6) WEY AW E K
BREERE p 7 0.99, Hve(D =17, HRRF.
to.o 17) =2.90, B kgs =10.00(16) =2.90, NP BAWHEE KX .
Ug =kgou. (L) =2.90X 32 nm=93 nm
T BRUELR
l=1.+d=50.000 623 mm -+ 0. 000 215 mm =50. 000 838 mm
Ugp =93 nm (yvguq=17)
8 [ = (50. 000 838 + 0. 000 093)mm
HP+tSEMERT BAFEE Uk, H w.=32 nm R FHF £=2.90 153, &
EHEHE V=17, BEHMEK p=0.99 W& S HERED, HAYV EAREETLE
X EA G #ER 0.99,
BERRENATHEESBILELE AL,
RA1l ERRENTIMEESBILER

K;iﬁ;g% T?Z?E (e M i@%\;ﬁzc,:g; ui<z>=n|;,~[u(1,~> Efiﬁf&
w(l) | ARMER R R 25 nm 1 25 18
u(d) BRKEE 9.8 nm 1 9.8 12
u(d,) | BEHEHKEEZE [0.58X107°°C~"| 5.000 062 3 mmT 2.9 50
u (&) BHREE 0. 029 °C —5.75X10"* mm°C 16.6 2
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£ A1 (8D
AHEE REE _ w ) = |c;lulz) |HHE
o s wz) ol | REFEo— 2L - )
u. (1) =32 nm

{=250.000 838 mm
Ugg([) =93 nm (Veff:17)

XY BAHREE Uspra =Uygs /1=1.9X107°

W, FHREENEESBRBARGERIWAHEE «(1,) =25 nm,

#: ARFFHAE (MCM) RiE, #3F. £BRLELANFRERZ (D) =36 nm, AL
REHFEE Up=9nm, 5AREHNEREALA -, RAALAAEN T E T ENELRH
RERERTER.

8) & B N A5 E FE TR

BEF#HTHAHEER T ERA TN, L LEARE G, WEHEAFEEH

BHAELM, ERHELERITA PRI A, £5EAERHEEITET, AR
B B B B v (D BT
Lu(0) u(®) 4 Liula,)u(dy)
Lu(d)u(d) =(0.05 m) X (0.58 X 107° C™) X (0.41 C) =11.7 nm
LauCa)u(dy) =(0.05 m) X (1.2 X107°C™) X (0.029 C)=1.7 nm

ZEER_HIEHERARERTEE : u. (1) =/32°4+11.77+1. 77 nm=34 nm

VERAHMEE: Ul =99 nm  (£=2.90, vu=17, p=0.99)

AT RARMEE: Uy/(=2.0X107°
A. 3.2 BETHRHE

XA F A A&/ B R B R R L, WA ARERLNEE. SR
EBMWMAiTTE5hrE, HEaREMEREBHTHEEERERERHEE.
A.3.2.1 &6 &

BETEASCANEREHLEE T EREN. BEREXRESIANAIHEE
A28, MM CHRHERERN ., HBEWER 21 T~27C, #1757 a=11 KK
B, BEWMREZECN 6, BEITHEEMWBEMERN bi=tr,—t. BFENEHBEME
b MMBHERE ., FARDREMAERAELBINREIIBEEMEEREMZ 6 )
HR (A 6):

b(t) =y1 + y2(t — o) (A.6)
it':P:
yi— R HE 2 B BB 5
oKUK R ;
L—— BN SERE.
My BRITHRUENREE. —BRI v By UREMNHOFEMB T Z, K

(A.6) AAHTFHABEITNEE-—TREE  WBEEAERKH TRAZREBEGIIA
37
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HIARHEA B E S .

b(t)

by

BERBE L
WEE

b

4 30C
A1 B/ REUEHRER
A.3.2.2 B/NFREME
WEE/DN T M (A 6) MBREMS, BEE y Ay, REMNSMEITTZ00
T EREREF M Q R/IEE.

Q—_—Z [y — 31 — 32 (1 — 1) J°
k=1

XEEHET v My, AR (A.7a) ~ (A7), S(yOF 2 (y) BRENHZE
f;, T(yn yz) :S(yu yz) /S(yl)S(yz) iEILZ{Eﬁ'E/‘J*Hf/%ﬁs /ﬁ\:q:' S(yl’ y2) %’fﬁﬁ‘
HIPr 2 .

Iy

(36) (28)- (8. (X0)
D

V1 ( A.7a)
b0, — b i
yzanM (g] ) (206:) CATH)
2 62
() = %: ' (A 7¢)
sz(yg)zn% ( A.7d)
( ) 2.0 (A 7e)
T Yis Vo) —— .
NN
by — b 2
g =22 Lo b)) (A7)

n—2

D=n>6— (D0 " =nD>) (G~ =n> (1, — t)* (A 7g)
XA
kzl’ 29 *tty N
=t —to;

:(Zek)/n ;

;7 - ( :§:} iy ) //71 H
(o —b ()] — ¢, WEWASRMBWEEE SBEMEDL (D =y +
v (t—1) ETE ts W s B IEE 6 (1) Z A B 218
38
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fhitrE, BNEENAHEENER, HPEFn—2 BT i 2 KWW
WE_TSE oy, My, B, s ABEN v=n—2,
A.3.2.3 #RMNHE

/N _REBBREITREREM R T AMEIEILER A2 iR, S8la 05
BERA2HE_INIRME=FIRAS, Be=20 CHEASERE, MAX (A.72) ~
(A.7g) 123,

SZ

y=—0.1712C
y, =0.002 18 s(y,)=0. 000 67
r(y1, y,) =—0.930 s=0.00357TC
BEy, LERERBHEER=F, RAEZAKERLKTARA-ITEHENEEE
EE#TEE. BEERNREHLTUERA (A 8.
b(r) =—0.171 2(29)°C + 0. 002 18(67) (¢ — 20 C) (A.8)
HAES AT EEATEENBUIE, 5575 &R R RERN &G MR
iERO S
X (A8 AHRTEABRE HBEMEL (O WHRME, &= WHBIEEN
b(1), XEHAER A 2WEWFIF AL, MER—T4H S T WA EMBUNEZ 6§ 2=
br—b (1), XXEEEMTHI LA TRESREEB WA .
® A2 ABRBMN_FRE/IBEITZEREMENEFTANYE

S(y1):O. 0029 C

‘ _ B 5 BUR B
EHMKE | B %ﬂiﬁiﬁ ﬁiﬁffﬁ BTz
k CH b,—b (t.)
) ) ,
e
1 21.521 —0.171 —0.167 9 —0.0031
2 22.012 —0.169 —0.166 8 —0.002 2
3 22.512 —0. 166 —0.165 7 —0.000 3
4 23.003 —0. 159 —(0.164 6 ~+0.0056
5 23.507 —0. 164 —0.1635 —0.0005
6 23.999 —0. 165 —0.162 5 —0.002 5
7 24.513 —0. 156 —0.161 4 —+0.005 4
8 25. 002 —0. 157 —0.160 3 —+0.003 3
9 25.503 —0. 159 —0.159 2 -+0. 000 2
10 26.010 —0. 161 —0.158 1 —0.002 9
11 26.511 —0. 160 —0.157 0 —0.003 0
A.3.2.4 TRENAHEE

FRIKEAE =30 CHABEIMBEEMENIARAEE.
1) =30 CHREEHEIEE
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R RRETE B Y 21 'C~27 °C, FRLA 30 CXAMR B R R T L hrkk HE iR B
WYL SN, 4 1=30 TRAX (A8 W, BEBIEMEKNTURE:
b(30 C)=—0.1494C
2) BIEEKNBUNER & Bbs S E E
HTMERERN . 60D =yi+y.—2), WFAHEEEHFEBERLN:

N—1 N

ut(y) = ZCZLL?(I)—'—ZZ ch ulx)ulx)driz;, x;)

i=1j=i+1

u.(y) Blu [, 2 Bl yiy 320 6@ =F (310 y)s ulyr) =s(y1)s ulys)

=s(y) XA, HFRERERBUE, B30 (A9,
w[6(D]=u?(y)) + G —t)%u? (y) + 20t — t)uly D uly)d rys y2) A9
KEBEIRA (A9, 83 (=30 CHAEEIHE EENS R TZ:
u?[b(30 'CH] =(0.002 9 “C)H* 4+ (30 °C — 20 C)2(0.000 67)*
+2(30 C —20 °C) (0.002 9 °C)(0.000 67)(— 0. 930)
=17.1X 107 °C?

W& AR ERTEE : u.[6(30°C)] =0.0041C

Bl E v=n—2=11—2=9,

3) A, 7E 30 CHRBIEMERE—O0.149 4 °C, HEBIFERTERE u.=0.004 1 C,
H B v=9.
A.3.3 WEHE

WER-1TULAU—FNENEASETREEMNDHEE; CRAEMSI TR
EWERA. “HE XIMESSHEMATIMEARR, B8 LA E "5
FKRREEL, BRAAMAZLEARRRBEE S RN MR XtR, EEE
R /N B R B AR R R &M RSPk e, R R AR A A # 1T
B, CAREFE T X ERBHER, MELANVB SNSRI BRIERSH T E,
PRUESCAA 1k —A, By DUBE BE B3l & 7 ik A 1k —

BEGMEAMBMRER TR (MRFUNETE ., EAEHAF, BERS
KREEWEEEENERTFYENEEER. BEEFEHMMNE kbR ELY

EREBENTHEEBEENERITRIRERE: EIMNEEESERITBREEES
() By bl o A 3 3 A% 3 AR ME R AT Y
A.3.3.1 & [a) 8

FEAG S, MBS RE R KK CHRR (Rockwell O) ¥HEN . FrANRE
KEZHEZRITEMERERELH. K C AR REERI &S84 0.002 mm, H
100X (0.002 mm) 2 5 YOI Y LA Z K A AL B IS B IRIRE M HERIEK C
FRRAEERE, fifr “BERE”. XMEERUEIK C A/ RIUEHSA 0.002 mm, 3 {E K
KN “HRCHEEE”. EAFIH, BEHMFS hRC EZ5; HEREK CHRREMKERERN
WREERHAAMS HRC ER.
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A.3.3.2 WMEHEA

FAME R B (DUTFRROGRE BETT) 7EAE SR b Y He R I BE 1) - 35 (L 250 1
EAH, BIER b EK TR AR — R bE R IR P39 (E, N R
WEHRESHTHKX (A 10) f (A1) RR:

hRC = £ (d, Acs Aps A =10000.002 mm) —d — A, — Ay — A, ( A 10)
HRC = hRC/(0. 002 mm) (A 11)
A

d——H B ETHERE R | 5 RIER IR K418 5

A B — MERRERE RIS EF T EAEREHTHRERINEEH, F
FRABEZRIEiREde BRI bR 5 YRR R B 8P £ {5 i 88 B2 e Rl — A 3R b
i 5 YR IR TR B F BE R 221 5

Av— B G REEE T4 I BAZ AR ER PIAL R B M 2 GRAR N ERFHRE
B2, REIF;

A—EFEHTEZHERERBEUREERE L AEBIERIRE, BR A B
EBREAE, HERERERTHEE «(A).
A.3.3.3 BEEMERNGEITE

BFR (A 10) WRBK RS of/od, of/0A., df/3A,, Of/3A, ¥%ET —1,
Fh B I A5 O RE IR B BE BE B 5 LTS 2 w” (R WK(AL12) .

w2 (h) =12 (d) + u? (A + w2 (Ay) + w2 (A) (A.12)

#. X hRC H 5 4 h.

A 3.3.4 AHEESENTEE
A.3.3.4.1 BERERFEEEHE d WRERTEEE «(d)

D BhEREEMNBEEEMNSANNEAREE. SRMEFBNEASTTE™H
BE, BAEFHERATEEN—MERNME FH. B TEINERAOHEAR NN E
b, BRMEEERET AR EREEASRERE, ik, AEETAER—FRLE
85 WEERE WL ENARERREE o (d) BB s, (d) A5, B s,(d) BXEM
BEFEEHOEENHR “BEE” NEHENERRENG LB ERZE.

2) BRSBAPNSIAKBERAHEE: ATHEEITERSBFNSHN 5 BERETR
R HERE, BRENSBENGTIARNMITTEN.: 40 =0/12,

R, d BT HERN:

u’(d) =s5(d,) /5 + 6% /12
A 3.3.4.2 BIEEBRESTEE «(A)
A BBEEFTSEFTEREEEHTHESINBEE, XM EMETLUERR

&Azd—i,E*zéizéwﬂm%@%ﬁ%ﬁ&%ﬁﬁ%ﬁﬁ@ﬂmﬁﬁﬁ%¥

ﬂﬁﬁmEﬂzEmhﬁﬁﬁﬁﬁﬁﬁ~ﬁﬂﬁﬁnﬁﬁﬁ%¥ﬂﬁﬁoE%,ﬁT

FEFE, BRENMEEHTRERAENINENAHEET LA, WA W&
ZH:
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s2.(z) | $4(2)

u' (A) = +
m n

KA

2, (2,) =[Zf‘s2<;.s, D1/m ——g BRI BAIREE B HITHEA Sm FIUEE ... 07
YIE M S50 T 2 M F2ME

(2 =[ D)2 (z)]/n

T EMFEHE.

He HESLG) LG BRAFTEWNAEHE,
A.3.3.4.3 SHEBEAREDEEE A HTBENRHEERE u (A

OIML (HPrk#ItEALD WEPREIWF R12: (Rochwell C 1§ B A7 #E B A& #E
MEIUEY ER A ERUER S KNBBANBERKNBE/DNEREEZERNKTEHERKY
BAZz, HP z BEESERPER. T, REBIMERNEREENRREN 2.,
(K 2" BEETFES0, Hn=5, REWK o Nl F 6K E N EERSHA =[5
i (MR AR O EMHE HENERT K TFRmAER ., WXEEEE a=x./2,
k=6, HEETMERITEAEEES NG EELRENFYFERENBEE
Bt =5 BRIEERN .

@ (Ay) = (2.)%/ (2/6)" = (x,)?/24

AT LMBIRIEIEE Ay MEBEMITTEEAS AT,
A.3.3. 4.4 HEFITEMEEEANEEE XSENRERHEE « (A)

ERITBIFMERBEN AT CEND TEEEEUARAELFENAHEE —ERMHT
WHERE o (A) ]

HIERHETHED 52 FIER = K FHEN IR

u(A,) =0.5 HRC

A.3.3.5 B EAREAHEE

BETAHEETBAAR (A 12) 4, BEEEMENMHITTFERNR (A 13).
sz(Sdk) _‘_%+siv7(;s) +S§V(z) 4 (121)2

uCh) R FRAE 2300 B A S B 9 5 AR HEA B B
A.3.3.6 FFEZH ,

D AR CARREN B R E N EHEILE A 3,

RA3 ABRKCERZINESREENEE—KR

ui(h) = + u* (A (A.13)

A EERE &
3 b iy e & 7 v
~ ASETTEERLE#HIT S RERNEHEE 26. OHRC
d: 0.072 mm
i 5 WHEIR BT #8 7/~ B R B O A P 4E .
HRockwe]]C:hRockwe“C/ (O. 002 mm) = 64. OHRC
[100 (0.002 mm) —0.072 mm] / (0.002 mm)
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£ A3 &

N 5E B R IR H
HEEHEEEYOEEMER FERBERER
BHLBRIRHERE s, (d
BETHSPES O 0. 1THRC
G L ERITERERBHT m 5
EROFHEOEBRTEZNFYEYF TR | 0. 10HRC, m=6

Sa(z)
f& AR BR b b B B 3 HEAT » B R JR 9T M
WISLE 2= M HEMEFTR 5. (2
TEEERER F EBREN AT ELE « 1.5%x107?
B KB AR 2 B R B E B ABARER
WEE ua)
2) BHESRERTEENITE
XA 7k & Rockwell C 3%, WEEMBAMAFSH HRC £R, XE “HRC”
£ 0.002 mm, FEEFE A 3MTXH, 1 “36.0HRC” ERZE 36.0X (0.002 mm)
=0.072 mm, “HRC” BRAEENE RO FEL .
WRAIHALWEXLBRERAR (A.13) F, RABREENERT .

2 2 2 2 5
ﬁu>:ﬁl§ L 0.1% L 0.10° | 0.117 | (0.015 X 36.0)

0.45HRC

0. 11HRC, n=6

0. 5SHRC

+ 0.5 J(HRC)?

12 6 6 24
=0. 307(HRC)?
it A B2 B & AT HEAR B E A
u.(h) =0.55HRC
=0.001 1 mm

3) WMELR
BEHMEE. BT 2'=d=36. 0HRC. % A.=0, A,=0, A,=0, J:
h=64.0HRC =0.128 0 mm

HEBWFERHEE u.=0.55HRC=0.001 1 mm

BEBLTE MR : A/ (0.002 mm) = (0.128 mm) / (0.002 mm)

FIBIR Chr R BN K ERRAFEEE N 64. CHRC, HAEBARMERTEE R

u. =0.55HRC

4) 4t

HEAIAR, MMELRNUEAHEERFEZEFANSE, BRTHTERIT
BIREXBNEEEXSENAHEES R «w(A) =0.5HRC 4, HMAKWHBEMAHE
EABRENEEE M BHERHEERE : s (d) /J/5=0. 20HRC F{& 45 kb 5 55 5

AL ARIBRERBEE (x2')?/24=0. 11HRC,
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A.3. 4 RER R SEH B R 50 E
B ZMEAREEEFEME YN, EHREEA P& AR R EHRAE
F, DR RER T E BB A R AT EE .
A.3.4.1 WMEHE
FERRR (HCD fEAMERERBERCE TN EXERPHEE84H8 (KOH)
9 & 5
A.3.4.2 HXEB
D EHEPBERPM, BELn EiIrESaisUE) HEERMERR 50 mL,
2) WHER SRR RN RRE RN c(HCD=0.2 (1+1X107*) mol/L (k=2),
3) FTAREENBR, HERKAFRENLT0.6%,
4 HEAHWAEXGFRE M (KO 5=/MTEMMHENEFEE A, %, Hh
(A.14) HE.
M(KOH) =A,(K) + A, (O) +A.(H) (A.14)
#1993 FEBF EAMMITEMMN R FHREE, B3
A (K) =39.098 3(1), A,(0)=15.994(3), A,(H)=1.007 94(7)
HSPRBRMANETFEENRERNHER, HEFS5HEMETFRENRMN —K.
Hian A, (K)=39.098 3 (1), B u[A, (K)] =0.0001, BT EIR—0
AT,
BERAA (A1) £, BASTAACHFHHEN 2 FHERE M (KOH):
M(KOH) =39.098 3 g/mol+ 15.994 g/mol + 1. 007 94 g/mol =56. 100 24 g/ mol
5 HmWEEMBEEMRFARNKERSMESS, MELR R 10 g, KE
WEHNAFHEE U, =3X10"* (=3),
A.3.4.3 TR
g M PEEAAHENERE S, S o (KOH) F£n, HNEBAE Y
2 (A.15);
w(KOH) = f[V(HCD, ¢(HCD, M(KOH), m]
_ V(HCD X ¢(HCD X M(KOH)

-~ ( A.15)
A3 4.4 FRIREAHEENITEAR
HTHENE MRl hSmARZHEN XA, RELEZAFEUTER:
Y =XP . XF X5
X RAREARTIEE T L ER AKX (A 16) 5 (A.17).
u. () Ny CPau(x) 2
< — — v e A- 16
: 2[ ) ( )
Ap
N
mUOZJEDUWJLHZ (A 17)
i=1

v (KOH) WM& Bt EATEE A (A 18):
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. [w(KOH) ] = V& [VHCD ]+ 2[c(HCD ] + [ M(KOH) ] + «![m] ( A.18)

B e W, A E R R SR N R AR A TR R BN bR RN BRI K
AR, SEAH X T REN RS RSN E N,
A.3.4.5 WHEAHEETE

1) JHFEFRMERS TR AR B 5| A MR EARTRE B o.[VHCD ]

HREGERBENAFREAHEENEN, HEENRRAFIRERNL0.6%, BRI
NEBENM, B Ee=/3; . ‘

u[V(HCD]=a/k=0.6%//3 =0.35% =3.5 X 107°
2) PRUEERER VA KR AR EATR E E w.lc (HCD ]
M4 ME B RIE, tREREBRRMY R ERE N
¢(HCD =0.2(1 +1X 10*)mol/L (k=2)
FPERBR IR E ¢ (HCD =0. 2 mol/L, HARMY BAMEE U.=1X107° (k=2),
) 5 R V5 R VR B AR X AR VE AN E BN -
u, [ c(HCD]=1x10"%/2=0.5x107*
3) FEAHWAEN S FHEMREASHEE v [M (KOH) ]
fHF M(KOH) =39.098 3+15.99441. 007 94=56. 100 24
u[M(KOH) ] =u’[A,(K) ]+ «?[A,(O)] + «*[A,(H) ]

#1993 FEEAMHUILEMAMIEFRERGER:

A, (K) =39.098 3 (1), A,(O) =15.994 (3), A, (H) =1.007 94 (7)

u[A(K)]=0.0001, u [A,(O)] =0.003, u [A,(H)] =0.000 07

u[ MCKOH) ] =+/0. 000 1% + 0. 0032 4 0. 000 07% =0. 003

u.LM(KOH)] =0.003/56.100 24=5.3X107°

4 FESHEENEANET AWGRESTHERE «.(m)

HOHNREAHBEBRAXFARNKERSMNERS, MELSR N 10g, WMEER
e CGEEARERZE) R 0.3X107", MERFWAFEE U, =3X107" (#=3), FTL
HEENEANESAMINEATEETEN:

—4, 2
ur(m)=\/(%'> 4+ (0.3 X107 =1x 10"

A.3.4.6 THEG R ESERE

uo[w (KOH)] =Vu?[VHCDH] +u2 [¢c (HCD] +« [M(KOH)] +u?[m]
=4/(3.5X107*)24+(0. 5X1073)2 4+ (5.3 X107+ (0. 1 X107?*)?
=3.5%X1073

HABEESHAEER L, NEEEMHEREFRNEEZNAEERRET

BB RMERYMERE, EXhRTES, JUERARSHCEWERESFIOR

MU B AR ERE.

A.3.4.7 THEY BAWERE

NTMELERETUMELE, HRAEHET BRAHEENREERE FH
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2, W,
U, =k, =2X3.5X10° =7 X107 (kF=2)
A.3.4.8 HEMELER
BT E L S AR MERR R 50 mL, BI V(HCD =50 mL, #5472 B0 R 5
BN ¢ (HCD =0. 2 mol/L, S& LI 4rF R E M (KOH) % 56. 10 g/mol,
HmBREN 10 g. MG EEEE0EESECN.
V(HCD X c(HCD x M(KOH)

m

o(KOH) =

50 mL X 0.2 mol/L X 56.10 g/mol
- 10 g

—=56.1X107°=0. 056 1
U, =7x107%; U=0.0561X7xX10%=0.0004 (k=2)

B2 Bl LIRS R «o(KOH) =0.056 1 (4) (k=2)

BENNWERTBEAHEE, SMERBHREMITENERN -, A5HF
2,

A 3.5 THEAFEBEBREREITHRE

AERTERETAEREE BRI X TREMR. BIEHE. RMERZEMN RS ERF
WE K2R .

A.3.5.1 KHERT AR HE i

A E/ N 0.05 C, MEFE N (—30~300)CH 4R KRS IEF A%
0.1 ChoEMIIEMBEBERET, FEHTREERN (—30~100°C., BERBREHE
N 10.02 °C/10 min, TAEX&HRKRIEEN 0.02 CHERME.

BHETES R IIG 130—2011 ( TAEASBBABE ) #17. B -SirBKER
Bt Mg TR BERETFRNU2BFRARABERENERE S, FRER
SEJG ar AN BCPRE IR BE T MR IR BT R B, AR IR BE T Y S 1B I B T (S B
WAL IR B T R (E A (R
A.3.5.2 JEAER

y=t,+ AL
itl:':]:
KR T AR H AL E(E
£ FrfEIR TR R
At, PRUEIR BT B IEE .

A.3.5.3 AWEERBEMAHEESBTEE
L AREZK AR IR BT /R o FARHEARTREJE w (1))
(1) ZSER KR EE TR RIS ARRERTEE « ()

KA BEGTEIFE. ZHFRBEKERETHSEM/ERD0.05°C, HiEKoH NI NE
AR 1/10, WA EE X RIE IR 0.0025 °C, WAYSTLH, BE=/3, N,
u; (£,) =0.0025 °C/ /3 =0.001 4 °C
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(2) HEBERFZAHTT AR ERTEE . (1)

ABEFENE. (—30~100)CHBHERGREREEN 0.02 T, WX [HEHTEH
0.01 °C, WM, Be=/3, N.

u: (£,) =0.01 °C/ /3 =0.006 C

MEREITORE, OGREARAHEEE v« (t.) BUEEASESRBR, ZFETA

Wi E A EEAEL, M.
u(t) =+/u?(t,) +ub(z,) =+/0.001 42 +0. 006% °C =0.006 C

2. MARHEEKRBEIMEIEE A, BEATETIARRERATEE u(AL)

BEATETANABEE, HBERITENEE.

HAFAM —FREKBRBREIIEEIERERS, HBIEME A, HT RBAHEE U=
0.025°C, BEHF k,=2.58, W.

u(At) =Uss /b, =0.025 C/2.58 =0.01 C

3. RMEERHIABITRERHEE ua

ZMEENEHNREUERENBEERER. #REBEHTSENEEEZEFBAHE
B, A ARFEFE. B S KEEE T — X 8RR E TR 2R8I K
ANEEMES, FrEREE, BEEMNE » (n=10) K, ANERAXITEB I AR
BEMNELRIRMERE s(3») #0.018 C; HRBHFBEITWKREMBSH m (m=4) REHK
MBERFHESER, MaEEZEIIENNEAHEEIERATHERR.
:s(y) _0. 018 C

Jm &

HEEBINERREE u. (¥):

w.(y) =i () +ud(t) +uh =+/0.006% +0.01% +0.009* °C =0.015 C

WET RAERNTHEE .

BA&ERTE=2, W01 CHEMNTHEABBREKEETREEANT BRAHE
B

=0.009 C

Una

U=Fku.(y) =2X0.015 °C=0.03 C
Bl $iRBEITHREENT BABREERN:
U=0.03°C (k=2)
MR RE TR EESERBRE I REZZITESIERBEITHEEME.
PRBEITHRE WBEEEC=y—t=t+At,—t. FERBEHTHREREA N
—C, RMEEEHSANAHEECEEE, FrUERIRE TR EIRZEMSEREEIT
M FHOEA SKERRENT BAHEE.
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B % B

tRHEARBMEp SEHEY i, WEGCE T GMEAP

p (U
HHEE Y

68. 27° 90 95 95. 45° 99 99. 73¢
1 1. 84 6.31 12.71 13. 97 63. 66 235. 80
2 1. 32 2.92 4. 30 4.53 9.92 19. 21
3 1. 20 2.35 3.18 3.31 5. 84 9.22
4 1.14 2.13 2.78 2. 87 4. 60 6.62
5 1. 11 2.02 2. 57 2.65 4.03 5.51
6 1. 09 1.94 2. 45 2.52 3.71 4. 90
7 1.08 1.89 2. 36 2.43 3.50 4.53
8 1.07 1.86 2.31 2.37 3.36 4.28
9 1. 06 1.93 2.26 2.32 3.25 4.09
10 1.05 1.81 2.23 2.28 3.17 3.96
11 1. 05 1. 80 2. 20 2.25 3.11 3.85
12 1.04 1.78 2.18 2.23 3.05 3.76
13 1. 04 1.77 2.16 2.21 3.01 3. 69
14 1. 04 1.76 2.14 2.20 2.98 3. 64
15 1.03 1.75 2.13 2.18 2.95 3.59
16 1.03 1.75 2.12 2.17 2.92 3.54
17 1.03 1.74 2.11 2.16 2. 90 3.51
18 1.03 1.73 2.10 2.15 2. 88 2.48
19 1. 03 1.73 2.09 2.14 2. 86 3.45
20 1.03 1.72 2. 09 2.13 2. 85 3.42
25 1.02 1. 71 2. 06 2.11 2.79 3.33
30 1. 02 1.70 2. 04 2.09 2.75 3.27
35 1.01 1. 70 2.03 2.07 2.72 3.23
40 1.01 1. 68 2.02 2.06 2. 70 3.20
45 1.01 1. 68 2.01 2.06 2. 69 3.18
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£ (8D
p (90
BHE v
68. 27° 90 95 95. 45° 99 99. 73¢
50 1.01 1.68 2.01 2.05 2.68 3.16
100 1. 005 1. 66 1.984 2. 025 2. 626 3. 077
oo 1. 000 1. 645 1. 960 2. 000 2.576 3. 000

BB e RERRERE MESHAHAER 2, Hk=1, 2, 3W, KA stko FHEETHE

68.27%, 95.45%, 99.73%.

E YHMERATXERBGAAEN, FERNAMETHUATAMN T B2 —, AEITH

t .
D %‘iﬁk% HiEKR2,(v)

: #v=6.5, p=0.997 3, H 1,(6) =4.90, ,(7) =4.53

B, (6.5) =4.53+ (4.90—4.53) (6.5—7) / (6—7) =4.72

2) HEEvEY IREX LW

#. #tv=6.5,

UEFEM T Y, Fo_MFTERENEH,

p=0.997 3, W £,(6) =4.90, £,(7) =4.53
8 1,(6.5) =4.53+ (4.90—4.53) (1/6.5—1/7) / (1/6—1/T7) =4.72
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Bt 3% C

50

ulz;y x;)
ui(y)
u.(y)
u; (y)

u(y; Vi)
ulz;)/ | ;]
uc (9 /|y
Urel 3 Ur

U

BXENFSLCE G

WA X, #0 BEE X 4 58

BMAE X, WER

WAE X, WTR

RYEL c;=0f/ 9 x;

&2 ek %

BERET

BERER p HHEEEHET

B2 E KRS

AN %€ B o B B B

R LEME

BATME =, B9 I0HR R 2

BARVHE  §9 LRI R 2=

& HITZ B HHE

B I SR UE R 2

tBEF, BEURERR p SERMBEHEY A

XN TAMBBEE v AR G4 EME p MBI ¢ 53 Fi0 ¢ (B
WAE X, BGTHE «, BT Ir 2

BAMGTHE . BIREARTE B

BiNAHEESE

A RIRMER B E B

B RIFEATE B

B AR HEN o 5

FARAR X fX; Mf5HHE 2, 5=, B h 2
WHARTHE v e RO E

W AITHE v B & AR AT E B

MBI AMGTHE . FFRHERTE E u () PR B A HHE v 88
WHEATE u. (v) o E, u (y) = |c,— ]u(xi)

FE [ — U & i 8 B A THE v 5y, Mt T 2
WA HHE . AR R 2 B

AR THE v AR A AR R R E B

A X A HE A E

BE—NEATXEN Y=y+U Wi HMHTHE y T BAREE. ©E
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Vet

o[s(q)]
O'Eu(xi)]

u(xl)

TEEEF L5 y WEBIREAHER u. () ZH, U=ku. ()
RELEEE R p WEEXE Y=y£U, B&EMETEy W RA
WEE, U, =ku.(y)

HEWE p R 0.95 HHT BAFEE

XY R AR E

BEMEN p WY BABEE

wWAE X, BhiHE

5HNEY HBERNE MAR

X, Wn KM EERMME X, WERFHE

BAE X, e AP S E

R Y BfliHE; wdfbiE

EFR—XKMES, EHREFNIXESNHWES, HUEY: B4
A

B &

sy 8

FEHLAE & g B0 A 9 B EE B B (E

HeE

BWAMGHE z; AR EARERE « (z) WEHE

G AR ERTEE w.(y) WERE HE

FHE g MERARERZE s (@) BinERZ

WHEARTEE u(x) WHMAHEE, AT ¥E BERERTHEE
W B B
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52

RBEHEINNR (SFEMH

a priori distribution

arithmetic mean (or average)
central limit theorem
combined standard uncertainty
coverage interval

coverage pobability

coverage factor

correction

correlated input estimates
correlated output estimates
correlation

correlation coefficient
covariance

definitional uncertainty
degrees of freedom

effective degrees of freedom
empirical model

experimental standard deviation
estimate

expanded uncertainty
expectation

independence

influence quantity

input estirate

input guantity

instrumental measurement uncertainty
Laplace-Gauss distribution
law of propagation of uncertainty
maximum permissible error
measurement

measurand

measured quantity value
measurement function

measurement model

SR
BARFE
A R S 2

& BUbR A B < BE
& X [E
HEBRE
BEHET

B 1E

R By A THE
K 8 i AGTHE
LEES

HXRARE

2=

T XA €
H

B HHE
SRR
LRARHEw =
A

T RAHEE
B, HEE

Tt a7

AR

f AMGHE
WA

CER HO I B Ao R BE
P DL = B e
A2 AL
RRAFIRE
&

BmE
WEHEE
& pR B
2R
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measurement result
measurement repeatability
measurement reproducibility
measurement standard
measurement error
measurement uncertainty
normal distribution
output estimate

output quantity
probability

probability distribution
random effect

random variable

relative standard uncertainty
repeatability conditions
resolution

sensitivity coefficient
standard deviation
standard uncertainty
statistic control
systematic effect

target uncertainty

t-factor

t-distribution

Type A evaluation of measurement uncertainty

Type B evaluation of measurement uncertainty

Type A standard uncertainty
Type B standard uncertainty
uncertainty budget

variance

2 2 5
MEERE
& 2 JHE
&= Fr
iR 2=

W& A8 B
E&S

i AGTHE
LR iR -y

B

R

B8 L5 Tl
BEHLAS &

A X AR A R B
BEEWEAH

Si: Pl

RBEY

o o1 2=
AT E B
Gt
EE A A

H ¥ R E B

t B

it
MEARHEER ALTE
MEAHEER BEIFE
A BHRERTEE
B KPR R E B
AW E B4
%
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