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ISO 3534-1: 2006 Zitse  ARBEMFS 1. —BETTARBE MRS
(Statistics— Vocabulary and symbols—Part 1: General statistical terms and terms used
in probability)

Jusg i BB 51 SCfF . A BB oA & P A e s FL2 A i B 331 51 I S
s HEH A GG TA BB SR & T AR,

3 REBEMEX

ARG TP TR 2R TR JJF 1001—2011, & 24K E BrbrifE ISO/IEC GUIDE 99
2007 CHP VIM 55 =[R) BIT/RIMAS . A o B F A A 38 AN e 1 F R 3 JR A % HH [ B
E 1SO 3534-1: 2006 [IARIEFIE XL,

3.1 #EMHE  measurand [JJF 1001, 4.7]

LI £ 1Y

e

1 MHMENRAERTHENHE, URGHZENAL. WERIPFTARESNHR, 8 FF

% B B F LK,
2 & VIM % — i IEC 60050-300: 2001 &, # M E= XA ZFHAEWE,
3 MEEFENEZAMEZHMNENELAE, CTHRSBTEARZYTRAEL., WEDF, ERNEN
THIARTEXWOHMNE, EXHERLT, FEHTLAEHBEE,

1 AHNMEASAWBERNEN, B FREHNEMELER, FHEELETREE Wb E
KW AT ERE,

2 WEESHRRE 23 CTFHEROKELAR THUMNENANEREN 20 CHIKE, XMHFL
")é/)ﬁxf}é}ﬂ:_o

3 KEMEFEF, MM RFWRENE N L ARA R PARE BN ET, XM K EHERN,
B X 8 RIE A W KB E

3.2 ME4EHR  measurement result, result of measurement [JJF 1001, 5.1]

5 H A 0 AH CAE B — R T g = ) — R

e

1 MEFRAFHLXAEMEN “MXER”, W EETULAM T XA ETHEREHNENR
B, CAUMEREHH (PDF) 7 Xk =,

2 MEERAFRTIAENNENEEA-—NNELHEE, XELAR, WRANVNEFH
EFEARBFIT, WNEERTERAENNENEE. EHF SR TFERREELERMNELERY
&R R

3 ERHGLXHMIIM VIM ., MELREX IR THMWENE, AHFAEELNTHT
i, RBENERIECBENER,

3.3 MEAEME measured quantity value [JJF 1001, 5.2]

NFRE )M AS{E  measured value of aquantity, fjFRMAS{H measured value

AR 5 25 L ) EL

e

1 MHEATHEGNE, EATETREHNGNEE, AX— ATl EFETHERE NS
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REMNBE, wPHELPLE, BFTECHA-NCRNTHELEXBEGNELHEE .,
2 YAAREZEBMENAELCESNESAEEML AR S, EOMNEETIANZ EZRE—
AEWMEITE, EFZRITEZNERTOE M LNFEN FHERF LM,
3 OUYAAREZMMENAECESMNELHEEMLAKRIH, HAMNENNEFEEY E 4R
{8 Hy P 3 (8 S P LAY A E .
4 AMEAHEEHE (GUM) ¢, dllGENEEEANAER “WEER” 1 “HIAEWN
o it” R B ENEITET.
3.4 MER%E measurement precision [JJF 1001, 5.10]
TR PR OKG %8 & precision
FERGE ST X R — B 2 ARUB I X 5 i 52 0 3 T A5 7 (0 8 D A5 T 1) — BORR B
pEp
1 MERFERYAAKEEBEUNEFHALT, wAEAZMNEXA G THREREZ., 7 E2HX
=R H,
2 MELAHTUREAWMELF., BEBETENEFFRZAMHNE &4,
3 MERTEATEIMNEEEZ S, MHNERTEHNELZ A%,
4 ARiECMERTFE™AHATE “MWEEHEL”, XEHERMW,
3.5 MEELEM measurement repeatability [JJF 1001, 5.13]
PR E Z M repeatability
P — 2H H 52 P I A 2 1 T | R
3.6 HEEMMIESM measurement repeatability condition of measurement [JJF 1001, 5.14]
fai AR B E M 4cF  repeatability condition
FHTRD ARy . AH R ERE . AR R e . A R AE A 0 A ) i, e e )
() PR R[] — ECRH 288 AL A 0 0 5% o A 0 1) — 20 o 2 A
E: BEREF, RiE “FIHABZENELASE” ARATHE “EEAHNELH.
3.7 MELZEMYE measurement reproducibility [JJF 1001, 5.16]
B E Y reproducibility
T S B I 2% 0T B A
3.8 E MM E S measurement reproducibility condition of measurement [ JJF 1001,
5.15]
TR B 4 reproducibility condition
AT AEREE . R FED S RS, % 6] — BN 2SRl I % 4 8 A 000 6 1 — 21
I A
W
1 FREWMNERZAZTRXRALENMUERT.,
2 EHHBEAABHERAREMATNEHERERREEAMTL2RE,
3.9 MWIEPESENE 2 intermediate precision condition of measurement [JJF 1001, 5.11]
e PR B ks %8 B 25 intermediate precision condition
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B T AH RO SRR . A R M DA RTE — A I () PN R[] — A 2 AR ) g I X 42
B 0 — D A RS, I T AR R ek R i A AR 1

pE

1 BRETEFEFNRE, WERER, BELZRNERL.

2 MEAHWRANCHEATMATNAGURERER TR FLREE.,

3 EhEFEF, AE FHEAEEEMNEAN AEATH “BHEESENELH.
3.10 SEEPRIEMZ  experimental standard deviation [JJF 1001, 5.17]

A FRSEH bR ifE 2 experimental standard deviation

XoF ] — I AT o OO, SRAED A5 R arE &, S s 2R,

pE

I nRMEFEEANNBME L, WEBAFERZ s(x) THMERARITH .

A H
x; %0 KM E W INAEME
a—n KM E FriF— AN R

=g/ g
2 nKMEWNERFHE WELBAFEREs (1) H:
s(x) =s(x)/ In

n

3.11 M+EiR2ZE  measurement error, error of measurement [JJF 1001y/5.03 ]
THiFRIRZE  error
WA RAE IR L S %/ E .
i .
1 MERZNMAEUTHMAFELTHTEA .
QUHBRFEHEENSHEEM, WwHINFEN N ELHEETZBERN EFREHATRE, &
A EELER, NERZEDHE;
OBREHUMEFEAE -—WEEAIEET AN - HEEREMs NERZZRIH,
2 MEBRZFAM G HANHRHLEMRA,
3.12 MEAHEE measurement uncertainty, uncertainty of measurement [ JJF 1001,
5.18]
fAIFRATESE  uncertainty
M4 BT B0 45 2, AR T 18 D 3 (L 0 WPk 19 A 7 24k
.
1 MELAHEEAEHREYHIRN,E, WEBEEMNERENREAAXNSER
XA HEE, AHNAETNRAAYMAEGE, MELRLAHEEL,ELE,
2 WEHRTUREWHRAFENEFHEE N EREZ (REFTFEEH, RZHRAT K
Ry X+,
3 MEAHZE —HuFrTHorEAR, HP L2 ETREFE-ZINEANR T2 A, ZNE
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THEENARTEHRATIFRE, HATAGERERME, MTH U2 ENTREFEXETZERK
HEERRBHMETERYN, HMNELHAEEN B EFEHATIHE, AT EREZRIE,
4 BE, AT -—ABEHNELE, WELHZEEMETHRTHNENEN, ZENAETR R
BN A EENEE,
5 ARENE 2008 R VIM 4, & GUM # 8y & R RAEG MR T 3 & 2 6 4 #
M, G ELERMEK AN SH,
3.13 FREAHIEE  standard uncertainty [JJF 1001, 5.19]
EFRERUED & A B E F standard measurement uncertainty, standard uncertainty
of measurement
DI 1 Al 22 267 09 I 42 AN 5 &2
3.14 MEAHEER AZEPEE  Type A evaluation of measurement uncertainty [ JJF 1001,
5. 20
fBiFx A ZKPEE  Type A evaluation
XFTE R D 2 2% 10 0 A5 09 & 08 S8 3 23 A 19 O 2k R AT 0 DU 6 O 1 E B ) B Y
WE .
E: AEMNEFGRBELHNELE. HEBETENEFHRZAENE 44,
3.15 MEAHEER BIEIEE  Type B evaluation of measurement uncertainty [ JJF 1001,
5.21]
fa fr B 22PEE  Type B evaluation
FHAS [R] 300 2 AN B BE A 2R PF 8 977 ¥4 R DU 2 AN 1 5 B O it AT I D1
Bl WEXTUTEEL:
—— AR A K AT
— H AR E A R E
— REIEH;
— N EBNES;
A 2 0B DB B R
— R A R ZE I 3 W R B F
3.16 HWMAREAHEE  combined standard uncertainty [JJF 1001, 5.22]
EFRE AR EDSE AN combined standard measurement uncertainty
H 7E — 00 e A5 AR v A A A B ) A DN AN B AR A Y B Y B o 0 S
EJE
A, AMEEAFTEMNEHRXOBEAT, SUHESRTESHEEROAELZ R T £,
3.17 AHXFREAHIEE  relative standard uncertainty [JJF 1001, 5.23]
FRA XS BRE D B A E . relative standard measurement uncertainty
B AT o B2 B DA D A5 (L 1) 268 0T 1
3.18 P EAMEE expanded uncertainty [JJF 1001, 5.27]
EFRY R E A EE  expanded measurement uncertainty
BIFEATE LS — D RT 1 BT TR,
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P
1 ZEFRATHNEMA THHENRE LA LA RTHRGEEME,
2 AEXFAE “HF” REEAETF.
3.19 A& IX[H  coverage interval [JJF 1001, 5. 28]
T AL ARAT A5 B n AL 3 B D i — A Y D[R], Bl DL — 2 R V% TR I X
E] Y
E
1 &aKEL—EUFEll&EEs P,
2 FuEaeRERVEERE, UBEAERITFHARE.
3 EBARETHY EMNESAHEEIFH.
3.20 HLEMER  coverage probability [JJF 1001, 5.29]
TR RE YA, DX TR] PN A 5 B 1 — 2B R HE 3R
E
1 HBESZEUHFHMARE, THELEMERNER AT,
2 A& GUM H @& #HEXHK “EEMHNAF (evel of confidence)”.
3 EEMEAERTYZEALN “BEREAEY,
3.21 f&WF coverage factor [JJF 1001, 5.30]
AR AN E FE . X5 BUbR HEAS B 0 BE RS R T 1 1%k,
E. AERTREERAAET L KT
3.22 JEFA  measurement model, model/of measurement [JJF 1001, 5.31]
A PR AL model
D22 5 K ) BT 00 o () R 805 AR
pi
1 MEHANBRBRXEFE: h(YJX, 0 Xy =0, HFNEHEA TR EEY 230
E, HEEAHNEHEAFRAEX,, -, X WHAXEEHEHRE,
2 EARANISINAEENRELFERLT, NE#ABGE - MU LN T E,
3.23 & K%  measurement function [ JJF 1001, 5.32]
FEM AR,y A Y &R (A TR B A S AR, AR S
g = 2 R PRBOC R
E
1 wRMEHEA LA, Xy, =, X)) =0THHAFTR Y=, (X, -, X)), HFY BNl EHE
AembE, WEH fENEEH., EEBHRE, FE-NEAEAFS, EHS5RNE x0,
e,y N E—RHEE y=/ (21, a3
2 MEBHALATHENBEY WU EFHZE.
3.24 IMEAERI K AE  input quantity in a measurement model [JJF 1001, 5.33]
fAj /X% Af&  input quantity
SRy SR 00 A (T A AN 1Y), BH{E AT ] A O R AR i
Bl.: YpMERENELRETENEOKER, WXLHFREE, EXREETHKEUNRZEN
LABKABIMEEAFHANE.
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pE

1 MEHATHRNEAERENMNNERLANALEE.

2 TE. BEEMEFHETUE-PMNELAFTHRANE,

.25 & AR HP ) Y B output quantity in a measurement model [ JJF 1001,

. 34]

fa Fr% & output quantity

JH I 5 A5 A vh gy A A E TS B AR 1) i

.26 EXWIAHIERE  definitional uncertainty [JJF 1001, 5.24]

HY 4 D i S A0 A BRI 1 1% N AN B )

pa

1 ESCH R o 2 JE R AEAE AT 20 2 B B W O B P S IR T 3k B e kNI B R E

2 PHRATFIFNEARERE S - NEXWAHEE

L27 AU ZRHII A EE instrumental measurement uncertainty~[JJF 1001, 7. 24 ]

H T D0 e S 285 00 2 2R 498 5 | R 1 00 5 A A 1) A

pE

1 BREZMNERERALM T EN, BN HEE BRI EWRINE R R ERE,

2 WHENAHEELBEHBENELSHEZLIFE,

3 MM BEWMNEFHTENATXELTENERYNH + 4 H

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

N ASHH Ay 2 I 18 00 8 AN 5 B

P

1 ZNMNELHEESEMRERAEZNTIEAX, CEEHMENE T 2E T AN N KX H R
R THFEIROUENFENTERXE,

2 EHMMNEFHEENMALERNTYMRES ST AT EFREZE A,

.29 AHhEEH Y uncertainty budget [JJF 1001, 5.25]

X 0 AN A BE AR IA . A G DU N A Y g3 M T B S .

H: AHEERENZEFEMNERLA, b, WEEAFTSENEM RGN ELH EZ.
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BIRA R —NFrEm X, MEHBLIIEHY WL,
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MAR 5o, WHXRE, (2,0 o) ula) ulz) =ulx;s x;),
WASE 5o, W2,

AN (23) BFR AT AL R

A (23) BTG AR EAR T E R A, YA R AOCH, HEE IR
(SN E=

B E AR AR R, R REBONE . SO & AT E y B S Uhs HE A B 2
B ou (y) ¥t 24 8.

T(I,‘ ’ 1']')

Lt(f,‘a Ij)

N S
= [ 2 LT e (24
i=1 -

N R BCH AR M, 2R OB T A I AL T A AR A A B[] 3
AR, BRI ITHE v A AR AR E B w () R N6 2
MAFEITFRX PR EHR T, Y8 AR X, BEESSAN, ZEENTE K ()
s (25 R

N N )

N .
_ S 2y, SISUL BN LW P e
u.(y) J,-1 [91,-] u (x;) + 2 ,-:1[2 (r)rl axj) -+ P, 9, axf]u (x)u (x;)

(25)
W S bR AN RE BT S AR UL 4.

TR R EAERIF ) e GO IYRIER
]
RRBEAER =91/ Ix;

w0 )= e ulx,)

A% SRIVHX? I

40)={Zu7G) () = ZG) + KT &

Ue (}/)
(HEIE Hver)

B4 AR R AR R
4.4.2 Mg AR RRFIRE SRR EAS T E B AT A
WT@*&%A%%%@K%%EMQJM&MWPZ%ﬂ&MﬂwﬁmmT
ulx) MBS y WAFIERE 7w, S ARERAMHE, Bl (2 ) =08, Az (24)

AR N3 (26)
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N
w.(y) = | D ut(y) (26)
i=1

4201 TR B = I AR BT R O R
W B T A i e B DR IE , TA OAR R B AR (27) 315

N
w () = [ D (27)
i=1

Ee . ARRMEBIGHKE, NEHEyBEFREWNEHK ., EXNAERMEKEH
YN BEH AR HEERE, FlnFRE TR, BENBHE., XAFEALT, BaEXE
KN ERHEEN BN T B R EARMNEN T B, A BEAKENENS S
HKENBGHENG A HEE, D ZAIHNEH BN RE RS BEN T LI EE K EH
A,
4.4.2.2 MIEAEE Y =A X, +A, X, +--+AX v BEE AR AFHEH, &8s
HEAHf E BT AL (28) 115,

u(y) = (28)

N
DA (a)
i=1

4.4.2.3 BB Y = AX {1 XTe - X0 H A A [ AN AR OG5 b oA 1 52
FEATHAR (29 5.

N N
w (/| yl= D [Pula)/z ]t = | D) [Pu, (2] (29)
i=1 i=1

HMEBR N Y = AX ) X, - XQEAS i A ] A SEH, A3 (29) B 2K
(30 :

N
wilsd/ | yl= [ D] [ula)/x]? (30)
i=1
E: REANEBREAHNXBWRARN, ThHENE WM RR L HEE T L0 8B WAt

kTR
4.4.3  FEAEWIESEAROC, AHOCREON 1 I, A bR S B E B H A (31D
PG

N (:)f N
uy) = 25 Hule) |=| 2cula) (31)
i=1 i i=1
HREAEECN 1, WAL 3D AL (32).
N
w () = D ulz) (32)

4044 2SN B [RRE DG A bR oS i E R TR
4.4.4.1 D7 2R OT
a) Wi A R A THE 2 5 o, PP 2578 LR IG BLE AT IBCH 2 5k 200 AN 1
D a2, Flx, FAEE—A 8RN U 3
2) TEATRI LI % R R B e 4% o AN ] B[] 0 445 1) 1
3Dl 37 1A [) A A AR
20
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by T [w) iFUL0 5 A~ 6 19 J7 325 0 2 B 7 22 A A

D Waxps xpfiliE X, XX, IS ME. Fir e BllEXE k=1, 2, =, n),
xia; STONCRER T AN RIS AR GBI ASE B SR 0 s WS TR U Y B A
o x; T 24T E w(xy s ) ATHZAI (33) #iE .

u(xl-, 1‘1>:#2(1**;1><1‘];*;]) (33)
n—1=—

Bl . — ARG s RAR 5 PR IR L AT REA OC, WU AT LB AR R R B8 R BEAE W 4 A
i, (A AR AR R AR, 1S E 1 £ BRE . HOI 2 4. AR (33 ATLA
RN 22, R 228%F, WURRSEEICC. UR T 2 A R8E, SRR
EATH AR M, Az 23 ifﬁ%ﬁEﬁYEKﬁﬁ%Eo

2) HPIAE S A ST AR R, PRI 22 R4 OT

wax,=F(), xj—G(q)

K, g Wlia, 5o, XMW ZERQ WAIHE, F. GAilRasmiMEYsq M

R, W 2 5o, T2 A (34 11

ﬁn%ﬁz/l\wm/ﬁif l:jl *H;é éll _F((hv qas s (JL)7 I]':G<q17 gz s *°°»
qu) W, By 224k A0 (35) A

L
ETTP gy Q. - CICHEYOR (35)

k=1 aqk Iqy
4.4.4.2  FRABBEETT Tk
a) MEPEXT AN B X Y[R EEU AT 2 R e . A OC R B Al e A =
(36) % .

PIREIS YO
rlz, y) == (n—DsCx)sCy) (36
2. s, s(y) x My B S 56 R U i 22
b) WS B A A E 7Fﬂ1 X, ”}Eﬂ:é‘ Sft a; MR AR S, W
M, MAXRBT AR AKX D it

Ll(l'i)é\j
T(I,‘a II)NW (37)

Ay wla) M oula)) x; Rl o FRRR HEAS 1 2 B
4.4.4.3  SRHIIE Y07k BRAH DG

a) K5 AH SC By AR Syl Sr i B I A B 1A AR R

fan, el A HER IR y=f (x;, ), TEFIEGIN & Y i, 3R
TR E R AR X, ATHERIREAE EE 2 IEHFE—RET R 7 — AR X, A
PRBEEAE IR 2 X MRS IEME 2 Mo S BAR T . 2,=F(D, 2;=G(T), Wil
Ui Fl oy ARSI G, BT HFE— MR, W2 R E S, P I
HFE 252w, BrLL y=fla, (D, x; (D] WA R o Foa; AHKRH, AW, HETE
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B IR T AR AL AR, B y=/ (0 250 Ty 20y x5 NEAR X,
X; WMASTHAE, B A s T BHA S5 BRI SR PR EA IR B, e TG hbs o
A EFERFEAEIA 0 5 o M 28R T .

b) R A R it A2 46 i A

B4R, 7E fat B o TR (R AN B R B 43 AL B 1 S R R 0, B AR R
ML 0 A4 A SR, B L=/ 0., 0, ), B TP EIAETE S5 = 19 [6] — I & 5 5

b RE 5 0 RMEN ., HIREW 0 A BN 0 =0, 10, XFEHE B B AR fE R
PR B 22 0, SR IR E 0. fE IS, HUEF A S A B AT,
Bl L=Ff (0.0 & =) W0, 5 6, KAk,
4.4.5 A RRIEASTE BB RCH hE
4.4.5.1 B IR HERTHEE «. () WARERNARKARE, A5 LRz r., EFER
TV w(y) BIATEERREE . v R, TFER u.(y) BATEE,
4.4.5.2 FELL PSR T2 A A B v

a) MTEILE U, BARG b, BT w. (y) B R A B v s

b) MR T BTV 0 AN B A B A T R O 4 SR
4.4.5.3 4441 8] AH B S7 H e R T RS A A B ¢ AT . A BURR TS ) RE
A % A R R TR A (38) 1AL

Veff —  ~ Ue (y) ( 38 )
2 u; (y)
H
N
Verr\ ZV

MO B R Y = AX D XD e X B B ﬁﬂﬁm R AH X s v AS W E R I 3
B, WA (39

4
Velf = N Lu (/5] (39)

SEERIF A, S RIAA A B mT — BRI R, T DR
B ver BB 2 /NEGER 43 UEE

whn. #ZiEAER] v=12.85, WHE v.,=12,

E: AR B EEITEEN .

HY=f (X,, Xy, X5) =X, Xo X5, HEF X0 Xow X, 9 HE 20y 20y 2 282 00y 0y,

ny RKMEBWERFHME, n,=10, n,=5, n,=15, CNEHEAFEFTHZE LN H: ulx) /

21=0.25%, u(xs)/x2:=0.57T% s u(x;)/x2;=0.82% ., XA EHENT.

u(yy) Z [Pulx)/x; ] = 2 [uCzx)/x, P =1.03%

1. 03"

- —19.0=19
Yt o5t 4 0-57"  0.82]
10—1 " 5—1"15—1

4.4.6 A PR EAST A BE PP 5 128 0 5 I SR AL 2,
22
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4.5 PR EE N E
4.5.1  PURARHHE BRI B v BE(E A A X BRI . TR E N U f U,
P . FEZR DG 25 0, — RIS 0L T IS R AR E B U
4.5.2 YREAWEEU
P IRAHEE U A B EANTERE o RAEHF £ 53, AKX (1o 5.
U =ku, ( 40)
W25 R/ a] flaX (4D R
Y=y+U (41)

y R E Y WA THE,. S ESY AT R E DV S M SR IEE [v-U, v+
Ul KXW, B y—UY<<y-+U s W 55 )18 V% 786 5 DX TR) A9 A2 3 A8 3 Bk T B iR
ML & R F p BIME, b H—MH 2 5% 3.

Moy Mou (y) FTRAE MR AL RO IES AR, How () BAESHBERK
THOT . A k=2, WH U=2u07 802 WX EEE W EMRAN 5%, & k=3, N
H U=3u. Jrf i i X ] B i (2 S R 24 99 %,

FEEH A R, S e=2, YL AE R, W UGB HOR IR . SRR A
EREU B, — M By £ BRI R E. Wi e=2,

Ee MYEE, Al R u ATHEBFNEL, ARENTHEENE —HETHR., £A S

BHEALT, BRI HCEFAHNAAR A AN A MEEM LS AH TN, FE N
Ay fu () RENHEELFTHRAR, TEHEN u(y) KHEETHEE,
4.5.3 P RAWMEE U

MRS A B T E 0 X (R LA R TR SR p B, YRR E

EW“%U:%%,%p%mﬂSﬁQ9mﬁaﬁ%%%ﬁUﬁﬂUm

, s (42) 3%
U,=k,u. 42
ky, e EMERN p WS T, Aol (43) RKiG
ky =1, (43)

AR B B MEAST E B we () PR B v T ZE A SR, & (R
MR p SHMEY Wi, D G £ LR B 133 ¢, ) B, ZE R
BN p B EEH T, fH.

PRATEE U, =ku () 2T - ADMHAEREHER p HIXE y+U,.

L U, B, B[RS 25 A 308 B v
4.5.4  QUIRAT DA E Y RTREME AU AN IEAS A0 A, IR 33 T Hoph B Rh o A, R
NAE R, =t,(vg) ITHE U, .

BN, Y nfRE(E ST AN TR A, B p=0.95 B} &, =1.65; Bl p=0.99 i} &, =

71; B p=1HKk,=1.73,

5 MEAHEEMNBREERT

5.1 M EEANHEE B4R
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5.1, 1 SE AR 1 235 SR N A A = 0 A B R I AN B LA SR SRR R
LR AT RE VRN, DLAEAE 2 ol DUIE SR st A I AR . U xRS g, dn SRl o
AN B AT DL AN T T R 25 R AT SRR O B IR (EL . AN A BT I A
T .
5.1.2 IEH R LLR I AR, S s AN B e (), B A
5& Q H Veff

a) FERITT R AT 5

b) LAYy R

o) B B Fr AL H AL B B B LR ORIG A SCE B RLE . ARaTRER I k=2 BUYJE
ANHE D
5.1.3  BR BB MLRE slif 4% T 295 K5 s AN B E T A1 ol A 41 o5 0 2 R
Y A & FERIR

9 R T v B A A 22 4 T TG AR I, AR B R IR R, — AR R
AHWERE U, — B =2,
5. 1.4 A E BE iy — AR DL AR

a) A A I AR

b) AN RE BE K IR 5

o) H AR UEANTRE BE w () BI(E B P 7 s AT L R

O REFEH e — L
d x;

o) WHEMNAFEEDE w.(y) =|clulx) » LERABASEAEBE Y

0 Xt T A5 1 A 4 P O 25 5 56 R AR

o) BFRHEARTE E v LHITE SR, SIS B A A B

h) PRAHERE U S U, K E %

D AR AR, AL S I A T B ) e AN R

A IR AN A R P AR BRSO UL B A, e R b AR PR RN R ) A
5.1.5 YA BUAR AN B 2 BE 2 0 2 SR,

a) BHBAULEH B &2 Y 1)

b) S EY B ITHE y . A BEEREASTE T wo by RHTE AL, SERT S
nLHﬁ%lﬁEETE Veff 3

o) W ELEF LT 25 Y AH X BR HEA 0 B wera(y) o
5.2 B ORHHE AR
5.2.1 BIRMEATEE u.(y) BIRETHU T =MERZ—,

Ban, FRUERETD A BT my, BN B ASTHE R 100. 021 47 g, A bR IEAS ) E
B u.(my) =0.35 mg, WHEN:

a) m.=100.021 47 g; A WARESHERE u.(m) =0.35 mg.

b) m,=100.021 47 (35) g; &5 N IBUE S Bbs MEA 0 & FEE ., HAR A 5H7TH
45 BN AR A HO 55

24
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¢) m,=100.021 47 (0.000 35) g; FE5 PI&A BbR AN B E BE 0AE . 5 A0 1 45
A HH R = A
B b wHTAMEER. Wi,
N THESY ELAHEERE, AARRARTELFHEENRE, AEREH m, =
(100. 021 4740.000 35) g W H R,
5.2.2 MY REAHERE U B U, 5045 2R A0 . B
a) PR ULBA R & Y B9
b) gl Y MAGITHE y MY AT EE U S U, , &I,
o) WAELAF L] 25 AR XY RN B U s
D XFURAHBEE, XU, A p My,
5.2.2.1 U=tku.(y) BERTHUTMHMIEAZ —,
flan, FRAERETS BB m, . BB A4S N 100. 021 47 g, . (y) =0. 35 mg,
BAEHF £=2, U=2X0.35 mg=0.70 mg, NREH:
a) m,=100.021 47 g, U=0.70 mg; k=2,
b) m.= (100.021 4740.000 70) g; k=2,
o) m,=100.021 47 (70) g; ¥HEFH R k=2 B U i, K7 5007 1H 45 F M AR A5
X} 5%
d) m,=100.021 47 (0.000 70) g; FH5 NN k=2 BB U {6, 5777 %5 R A M [F
T A,
5.2.2.2 U,=ku.(y) WG HYUIHMIEXZ —.
BN, AR A Y BT R m, 8 W 5 09 Ak THE A 100. 021 47 g, . (y) =0. 35 mg,
var =9, F% p=95% ., &Ml BE b, =1,5:(9) =2. 26, Uy =2. 26 X0. 35 mg=0. 79 mg, M.
a) m,=100.021 47 g, Ug=0.79 mg, v;=9.,
b) m.= (100.021 470,000 79) g, vr=9, TES N I K Uy 214,
¢) m,=100.021 47 (79) g. vr =9, FESWNH U ZMH., HRKNM HHETHEZ RN K
N B0 5%
d) m,=100.02LA7 (0.00079) g» ver=09, FESHN N Us ZMH . 51T SE A [
T AL,
E: YAHHY BRFHLEU, BF, A THHENL, #EUTHRAFT R, Fldm. m,= (100.021 47+
0.00079) g, K&, EREENENT EXLHEE Uy =kyu., £F, ARIFEFHTE
u.(m,) =0.35g, HHE va=9, BE&HT k,=15(9) =2.26, NTEHHEBEN 5%
WA K,
5.3 AN E BE I iy HoAh BOK
5.3.1 MIXIARHEE M FRARNIN T AR r 8% rel, B0 AXE BERERHEE w, 5w
FEXT Y A E L U, 3 Uao D25 R A AT E B Ua 38w B TE 28 B A0 .
a) m,=100.021 47 (1+£7.0X10 %) g, k=2, NP IERSFHECH U H91HE.
b) m,=100.021 47 g; Ugs,.a=7.0X10"°, v=09,
5.3.2 TERP XA MRS EE ST BATHCE X ERIEFEANSKAZHHEOLT, &
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LI TR R A SR B SCE TR S DU A5 R R B E FE RS RIAE D R B . S U EAS
WEE (EWRZE) w.”, “VIRAHEE (CASRHERZAM T E U7,
5.3.3 MM AN BE AR RN VT B R HAE I FAF 5, OLRE s C
5.3.4 AWHEEHMF RN, ANEN £ 5
Fln: u.=0.1 mm B U=0.2 mm, AWNEK u.==+0.1 mm 5 U==40.2 mm,
5.3.5 TEG A AR MEARIRE R, ANLUEE S T £ Sl TR p
E: WE R u.=0.1mm (k=1 BEFME, FEAXTLWRAARZFTFEN, BHERFET
BEE u RTBERE, CRE-ANEHLHBENSH.
5.3.6 PRAWIEE U E=28 =308, S5 p.
5.3.7 ANWIBAWM “AHERE” 5 “MEAHEE” HT - BRBSENER. M
PR S — I A T R R AR A U EAR TR E T B YR AN
EE”,
5.3.8 AhiHH v MBUEFE G AR MEATE B u. () B RATE B U MEEARA
@ﬁ%ﬁ#%%ﬁﬁ
5.3.8.1 WWHRAMEN u(y) AU 6T ZH— T8 WAL A ST .
ﬁ:mw>ﬁU%ﬁﬁﬁ%%ﬁﬁﬁlizw,%&r%ﬁﬁuﬁﬂ%%
HTFREEABRFWESTHTEL»E u(x) Huw (), HTEESHETBEABARLERXTH
T L E YRGS — B,
5.3.8.2 MIFEABENN w.(y) MU Gk 2470 BB mF, — MR HH L) 8 29 50 00K 21
P 2 BN T2 A ST, BN S 0L GBLT 8170—2008 (B {E & 2 #1551 BR %%
B RoR FHNE ) . A I A] DB AN 0 BERooR 67 5 T A 50T 2 o7 T AN 4 25
E. . U=28.05kHz, FRAMLAYLET, HHEANBAANELEE K 28 kHz,

XA U=10.47 mQ, AT UHAAET] mQ; U=28.05 kHz & 7 UL 5 & 29 kHz,
5.3.8.3 W, FEMFITHEEAT . ARG T E A& 2 B R A 5 AR 2 B R
i —3%,

He ot #F y=10.057 62 Q, U=27 mQ, ®ERBE T U=0.027 Q, N y %% 10.058 Q.

6 MEAHEENMNHA

6.1 A HEUE A5 H i 45 I S A R R Y SR
6. 1.1 FERVETER Fr, A v BU0& IE (5 A0 AS B0 18 T — B W 1 %o 4 e v s %) 52 B 1
ATV RE o
i
1 REERBEENAHEEZSHMNEAXRN, FRBNGERE — T EREHATRER,
RUMNGNELEFSBEATE, EREEIBEENAHZE L THA,
2 REBEXBEENAHTENEEREHBMNELFTREN, T2 NEN KRR
B, WFraFEAPEALBTRINNTHEE
6.1.2 MEK%EEmNﬁ?EIME%%%,l%ﬁ%ﬁ%ﬁ NGNS
[ S B, I 40 ol 2 HE AR O A A A 2 B . A Y A DN S L PN A A R A (R
Al LLGE— 1
26
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6.2  SZGEE RS HE R A BE ) KR
TESC I 2 N A, S S A M TN 1 BB ) S FH S 56 = e Ak B 0 I 9 ] A 7R i E
P AR IO £ 000 0 AN i B R R 1Y, S I ) RS A TN S 8 ) Y s O VR N AT A G AT
ZH A S
E: BA, TRENRERMNER G HANER T T XA
1 YAMNECENMNELH T ENELHE BN EECNAANT L, SAEEANNEEE WM H
EERE, WTH-—AMNEFHETEEETRERNEE D,
2 YEMNETEANLARA -—NNEFHEEERIREMMNER Y, T,
) KNEREIPIETANEE, B2 T RT. LEHTLBEERNFLNE L H
EE .
b)) AN EERSHNBERE R LT,
3 YUAHMEEWEFMNBATHMNENE, TEHXNEMSEAXH, RERNEH ) KT
HEERLR LT,
EEREAT, EERX A ERAE, ROERNE# D AN ESEE X LT %56 B 8
AN EFEMRARLHEENTERT, BESH KD ESHEE NS,
4 SEE, REMMNEEAELET., Wit, /EFINNESTHEERT 2MLAERE T, &
AN R R A .
6.3  HAIE AL H
6.3. 1 EAHE A AR A9 H WL JJF 1059. 34
6.3.2 fET, ﬁﬂ#ﬁ 9 R 1 rf . A IR R SR A A T B R YO R R A
E BT A0 AN A 2 28 R A T A A RS, I HL SRR P A BRSO R, T
K%EETumﬁﬁ%%ﬁﬂm%X#ﬁm
6.3.3 FESWMEAKMWBHIFIE 25U 77 28 uERr, DOz H AR E B,
I 12 AN B TS A M i s . 18 E H AR AN B BE Y AT ATk
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sk A

MEBABEEITFEFERG SFHMH

Al WRESHEEN B EXTETEZEM

A1l KEIER E4MFRFRM A 1 000 g B9 45 50 bR i 060 G & om. OB VE(E
1 000. 000 325 g, HAZHEATHEE N 24 pg G& =A5bR iR 22 11D SRAELAS B9 45 1A B
EJE
LFE] a=U=24 pg, k=3, MBEASH)FRIEATHE N -
ulm,) =24 pg/3 =28 pg
AL 2 FRUMEIET U BIAR AR ER 10 Q MIFRHERLRH . 7F 23 "CHTAALHE(E A 10. 000 074 Q,
P RAHHEE ] 90 nQ, AHFHEERA 0,99, 3K F BEA B 0 AH R AR A 8 B
[f2] rA e 45 09 f G
a=Us =90 pQ, p=0.99;
BN IERM G, AR5 r=2.58, W H B AR ME A0 E BE R .
u(R) =90 10/2.58 =35 Q)
X PREARTRERE N w(R,) /R,=35 xQ/10.000 074 Q=3.5X10 %,
A 1.3 TS T 4 fE 20 TR AEIK REL 0. (Cw) 2 16.52X10 °°C ', FFULH
A IR 2ZE AL 0. 40X10 °°C 1y 3R au(Cu) FIBRUEAHE B
[F]: MAEFMRALMEE, a=0.40X107°°C ", R4 2 015 15 Sy 25 1 2% Hb V% 7F
XE P, B S)orta, &R k=3,
B 1 2% P K R AR a0 (Cu) B BRVE A E E N
ulaz) =0.40 X 10°° C'/ /3 =0.23 X 10 ° °C!
Al 4 TETFMPh IR EHTE 20 CHF LMK RECH a0 =16.66X10 °°C ', Jfij
Wl e /NATRE(E 2 16. 40X 107 °°C ™", B KR ATRBME /& 16. 92X 10 °°C ', K&K R4
PR T AS 0 5 S
(FE 1. hFMehthifs B A .
a =16.40X 1075 C™", a.=16.92 X 107° C~"
WY X [o] 2 56 5 A

azéxmfn,w:%uﬁ92—1au»x1o*rfu=a26x1mﬂt*

[

IBERAE DX [ P9 359 43 A o B =3 o U0 B A0 2 TR i 2% KA A5 RS 2 P 0
ulasy) =0.26 X105 °C'/ ﬁ —0.15X 10 ¢ C !
A 15 BB IE RSSO ER B BOR R VFIR2E N £ (14100 X
BERH2X10 P X R . AE 10 VORER B 1V LR, W 10 YR, BOLT R AE Oy D
G, V=0.928 571V, YA ESTRARER 20 5 (X) =12 pV. R LR 22 508 H b
28
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WA JE
(g1 HL s R e R AT VF iR 22 Oy DX I ) 2
a=(14X107° X 0.928 571 V+2X10° X 10 V) =33 X 10° V=33 uV
BAE DRI A ) 50 A, A RAGH] k=13, I H s 3R AN RO A v AN 1 E A
u(V) =33 uV/ /3 =19 pV

A2 BRIRERTHEEEITEETT XL

A 2.1 —BEFHRERMEARVHBP U, “ESRHEEPAERN, ~ENRK
RVFIRZEN LT (14X10 X +2X10 "X B .” ERERN 20 MM, 751V &2
R RV, —4y EEINE AR HE N V=0.928 571 V, HEEHS
HIPREATREE N AP EB ] uy (V) =12 V. BB IEME AV=0. &IEH
AREEE w(AV) =2.0 pV, SRIZH RN 455 0 A BUbR AN B
[f] MBI, y=V+AV
D ABEARTERE : ua(V) =12 pV
2) B PRI E L
R V=0.928571V, #f&: 1V
XEPESERE . a=14X10 °X0.928 571 V+2X10 *X1 V=15 uV
s 15 1T BB AE X [B] N R 3850 o A s k=1/3 . DI
uB(V)ZEJgLV&7 wV
3 BIEMEMATEE: u(AV) =2.0 uV
B WUbR AN 1 2
AL DAHN W = AN ANH 0 BE e s AN AR OG0
uc (V) =Juh (V) +ub (V) + u(AV) =/(12 pV)? + (8.7 u\V)? +€2.0 pV)? =15 uV
FPLA, BRI 455l B EAG T N 0. 928 571 V., SHE bR ME AT 2 N
15 'V,
EE. ERAT, BERAEAANABEENE, ANBEE, ERAEREEENTH TR,
AL 2.2 QARIINAE— A B 2 AR AR A F B PR S Y H e D VPR R BE ¢ IR HLFH R R, .
HLBHL AU RO o FERE ¢ BPHEBHBFE M DR P A8, #illE P 5V, Ry, «a
e BRECCR R

P=V*/{R)[1+alt—1)])
[Fa 0 8 45 2R 18 s oA 8 2 JEE ) THR Tk
[RE] W T M AR Z B, A2

2 2 2 2
uﬁP>—[Z€}uwv>+[;£] ﬁa%>+[gf}u%ar+[%f}u%o
PR RECRECH .
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{HP

ORO]_VZ/R% [1+a(t—1t,)]=—P/R,

[35}_V%t&JU%[1+aQtﬁ]L—PQtQ/D%wﬂt%f

dt
W S BB AR A G T 25 19 28 s ol LR AR & PR HEAS B 2w (P)
A 2.3 BEDFE PR AR T MIRE: R, WERAY P=CI* (t+1)),
Hr, Co Ml o 52 C M BCH AR E 2] 2% . F Rl — AR e f BH R, B 22 H, U0 R0 IR EE
P I A FH — 1 200 H R 30 o S s o e L VR o ) LR OR B E . IR B R R — > FLBH L R
FIVbR o F B & LR R A R B L BE R, (o) B E RS, M Bk R, (o) /R, =80,
Frh i AR I ARE 3RV TF B R 1=V, /R, t=af° () R —t,, a AL
HUH R, HOANTH € B AT Z 0
IR ) 5 445 R 1 5 b RS B B TR T T
(] MR B®T .
D Mg, P=C,I° (t+1,)
Hrp: I=V,/R; t=af*R.” 15,
2) BRI AR ERTERE « (D .
IR, =V /R, =V R

lﬁ”-JVﬁ?}+[ﬁ§ﬂ

3) F A AR EARTEE u (D)

I EA R . =B’ R, At

RIPEREL

T o fle, MO FEE, HAMEETZ, i, EXPTHEWRAWARE. B
MR,

|:8P:|__V2a/Ro [lJra(t_lo)]Z :—Pa/[lJra([_Zo)]

dt]? ) ‘ 4 (t41t)*
[94 = (2afRD* — e PRI =
2 2

MT RS R AME, t WIARHERNHEE N .
uUﬁiﬂgﬁZ%m+[;éyﬁmg=J4u+mﬂvyﬁ+ﬁgg}
4 KI5 Wthir.
HRITHe WER, AR, LT 5 BPAFRAEASTE B AR, BT
Jr2e uCl, o) AlARPE T AR,
ol a

ull, t) :aRjaRju“(Rs)
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= [ VR L2 Rt (R = — 00
5) M&45FR P & bR A0 5E B
P EREAR, P=C,I* (t+1,)
HT u (Co) =0, u (1,) =0, BWELR P HGW N AT M, HENMRE
G, BRI I A 07 2 X eTey iy 2588 P 52 .
u(f.(P):Zluz(I)_ uCl, t) u* ()
P? I? ICG+ty)  (t+1,)?

u(P) u* (D) w()  ull, v
[

u” (R,

GEIR

v o

Gt YTt

uCl) u(V)1? u(R)T?
I —ﬂvs}ﬂfa]

2 2
uw>—3/4<r+z02{u<ﬁ>+u<Rg}

I8 R:
mnw:—ﬁ%?ﬁﬁmg

B L PR BR AR P n] RRAS AR & 1ibs #EA I E L w. (P /P,
R R, S TR 5 R0 eRAEER A AR A, 7 ] A5 R
FHIAT R, 52RO .
p__ CVig NGV
RI[aB*RE]Y of’R:
TEX MR, FASE RV, RS, A EAMLET .,
Ao 2.4 A 10 AR g, B AL B AR BARFR(E M 1 000 Q. H 1 kQ BYBR#EHEL R, 4
. AR EIRHEGE N R, BCBCASCAY AN BfSE T 2200 s of fi BEL A AN 8 2 v A T R 5 4
oA w (RO =10 mQ. ¥ 10 DAL BEEEL ., SFLBHTZK AT, BKE
PEBRARME N 10 kQ WS H R, KBS H R R B AR MEA T E L .
[##]

D MEEEE . R = f(R) = DR,
i=1

2) RAFER SR~

3) A BHACHER S5 hRHEFL B R, WHAS B LN o MIBHEEN R, -
R, =aR,

1

4) B R, WIPREAH E B .
u(R,) =J/[Rula;) |* + [au(R) ]*
KPP w (o) X~ DREMEECAHESE, H a1, B A E K] Z
M u(a,) =~0, N,

u(R) =~ Ju>(R,) =u(R,)
5) AT P Ha BE AR E 1R 4 AH ¢ R 5K
R, =a.R.
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Rj :ajRS
d J ‘
u(R;s R;,) = ?IR; agj (R, =aaju”(R,) =a*u’ (R,)
BT a~a,=a==1, hFZE u(R:, R) =u"(R)
HHE R E .
2
MR, Ry =4 R (R

u(RDu(R,)  u(ROu(R,)
MRRBGEMRIN 1, RFIEMRAAR,
6) FREXHLBH R 1Y & BUbS MEAS T 8 BE

HRR R HYMR B Ro= 2R,
R 45 7 200

N [aR P
(R = ) [ 7R“f (R, >} +22 ijf aR“f (R, R)ulR)u(R,)
i=1

—[ZmR )]
KA u(R) ’\/u(R )

10

LA we (Rop) = D u(R) =10 X 10 mQ=0.10 Q

i=1
FERAF, BTARMANERNERME R, ARGESHEERA S HEE)2 BN R,

%K%@lm$%M%%ﬁ&ﬁ%ﬁ%ﬁ,ﬁmﬁ%ﬁ&éﬁwuamz/2h%a>,%
FERK0.032Q, KELFEHNW, HEMEIFZWHFHEERD

A 3 AEZEEE RN E AT E EITE T EE)

A 3.1 BB

38 35 345 - 150 BH A0 ] Sy 0 A TR R R AT OB BE AP E 5 I Ak 1k 48] i BH 44l
A AH OC ) i A B 28 0 38 X AL LS (SO & BN AR G , XAERTAE T A BObR T AS B 8 BE I 3T
. e A BT T Al R 0 R pR R R 9 I AN A R T E A AR

1) T

PRFRMEA 50 mm PYREARS e, 3 50 RS B2 9 hn i s B b s, ol e s
WA ERWKEZE 4, BRERKENKREMN L irEERKEL S5KEEXJZ
Fi, BR

L=L.+d

ST, d BUS WARE I EME d, d=0.000 215 mm, fRifEEEKEE L, B HEIE
Feyl, HMMEM L.=50.000 623 mm,

2) AR A

K2 d FEH R R W a5 5 o8 .

d=L(1+af) —L.(14 a0,

JIT A A e e %) ) A AR Ny
32
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L=

1+ 6[1’ (1+a0) +d]

PO T O AR LR PR, AR Y 7 AN TS T AR R A 15 00 . DL, 28 st
2 BB TT -
L=L,+d+ L,(a,0;, —al) + -
22 e U T I A B 3 0L ) 2 4 e R

La~L,+d+ L, (a0, —al) CA. 1)
K.
Lv?}iﬁ%ﬂ%fﬁﬁy
SHARER R EIE 4
x;ﬂ%é’]ff&ﬂ@ﬂi’t%g&,
EXE

O— WA B IR 5 20°°C B % 1R 1 2148

» VIR 520 C S RE M ZEE.

e _E R P S hR v R AL TR — IR R EE R, BTl 0 5 6,
AR A EYCRARIERM R, o 5o, WEMKEHE, NERMHL, HHE”RE
S hRiE R TR 2500, 0 =0—0.; ENTHREIKRE2EN 6., d.=a—a; F0.=
0—38, Ma=0,+a, AR (A1), X3 LRI 490 L AL, B4, Hy ) 5 5
A E R (A 2 WE= .

I=FfU.s ds acs 05 8.y )
~ 1 +d—1.080+ady) (A.2)

MERAAL (A.2) hHIAE S, Sa. LI 6 50 AMHREKT .,

PRl BEE . i o, Moy BRIEMUAZEN, HEMHIAHEERSNIE, EA
W BV E P EE ., BT o, Ao, SRR E ., BT E A E AT LAt (AL 3)
THEAER .

[=1[,+d (A.3)
3) AN A€ BE 43 A
MR A [ = f(L, ds ars 05 Ous 09) » I
[~ 1, +d—1.(5,0+ a.0p)
SRR TN 1 N 12 5 SN O/ O o o v O N il < s /N i B W G W D
u. (D) =./cEu? () + Au(d) + Au(a) + Au’ (O + Eu®(8,) + cEu®(5y) CA.4)
AP REEREO -

Q:nggiz1<aa+%&>=L
Cy =cCy :%le
€3 =Co = gi =—1[.0,=0
L =cp= (z)g:*lﬁ =0
NV
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H AT W, RCRE oo Mo AF WIZ BT o0 B2 0 WA B 5 BRI 525 45 R 1Y A
W BE A R, A AR EA 0 E B A B At (AL5) .
u (D) =Ju () +u* (d) + 120" (8,) + Laiu” (8y) (A.5)
) AHE R EE
O BB HE G A B HEAS TR E B« (L)
PrdE R R EIE B A . A HEME A [=150. 000 623 mm, U=0.075 pum (k=3),
AREA MR v (1) =18, WIS HE R P WG] B FRHEA 0 B
u(l) =0.075 pm/3 =25 nm, v (L) =18
QISP JE 25 AWARTEE u (d)
a. P A R K R 25 ARV AR v (D
FHXE WA B 4 B 25 64T 25 Yo s A0, T DL 28 R 20 B A S5 56 A A
2N s (d) =10 nm; AU BN 5 Y, BC5 YO & 19 58 AR - B {E Oy A i By &
B, BT DL SO0 Y EE M SO AR R B E B w (d) T 3 (E Y SE 5 B E
2N s(d):

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

T s () 2t 25 Wil A8, bl u () MHBEvw=25—1=24,

b, 1 F A S AR A 5 | RS B 22 I 2 ) A MEAS B JE (D)

HY PEBAC A 6 B 5 25t e R AP R 25 2 220, 015 pemy A R N 8946 & TE 15 1E 1A
AL R (DR 22 B A% . T H L BASOR (8 A HE 5 | kS K BE 22 TN 32 1) s 7 S o B 1T B
KE. TTHRBEX BRI a 8 0.015 pm. WIEXIE N EHE oA, BESH T £
N3 o FRUEASTE B un(d) A

up(d) =0.015 Hm/ﬁZ& 7 nm
e T AN T B B
e 1 {Au(xi)]Z
' 2 | ulx)

BEEVEE un(d) AT R 25%, HEEH v,~8,
d. I B8 K E 25 ARPRENTERE u (d) H .

u(d) =/ u* (d) +ui(d) =+/4.57 +8.7° nm=9.8 nm
Q Hﬂg Veff (d) j?

4 4
) — D (9.8)

WD) ub(d) (4.5 (8.7)!

V1 T Vs 24 T 8

Ok 2B M A W BRUEAR I EFE w (8,)

fEFFIA R I BBz 2278+ 1 X 10 °°C VX Al . BB 7E X ] Y R 3520 43 i

=12.6=12

34
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W B UEAS B 8 N
w(d,) =1x10°%°C"'/ /3 =0.58x10°%C!

At it BRI | S0 | oy 102 e,

m&>:%41wér%:m
O YR 25 AR HEARTE R u (6)
T B P SR R YA F R — R, (HSCPRfA i E 25, B 24511 LIS
RIEFEE0.05 CIXIEI A, WIARHEANEHEE R .
u(8y) =0.05°C/ 3 =0.029 C
fliit w (8, HA 0NN, MRS AHER.
w&>=%<w%yﬂ=2
O & il B 22 5] A BAREANEE E w (O)
WAL MR EEE R (19.940.5)°C, FEHAE R T 15 19 3 0L 144 25 1k 19 i
FER 0.5 C. PR R ZER
0 =19.9°C —20°C=—0.1°C
H T IR 5 04 S S50 B T S 0 PE S AR 1 0 R T AS 00 B2
w(0) =0.2°C
T VL 2 i sk [ B 390 28 A T i, UG 045 (BRI iE 5% 04D . ).
u(A)=500.5 °C)/ J2 =0.35 C
O (IR TEAS T R BE AT R A5 3 .

u(0) = u? (@)L u?(A) =./0. 22 0. 352 °C =./0. 165 C

R 1t
u(0) =0.41 C

HT co=0f/30=~L8a=0, XAAWHEREX [ AT E AT A—Br i oTmk, A
i e 2 B sk,

@ B Ik R B I B bR A1 2 B v (o)

PR eI K RECA E R a.=11.5X10 °°C 'y, BA DB AT &
B, HRRE B E2X10 °°C 1, MIARMEATEE N .

ula) =@2xX10°°C"H//3=1.2x10°%°C"!

T c. =0f/0a.=—1,0,=0, WLAHHEREX { B E AT A—B i sTEk, S8
BEHA BTk,

5) THE A MR EA i E B

OitFERERE

FH A 7 B B (R VEIE A5 3 L. =50. 000 623 mm, KRS SHEF 20 C2 %
it —0.1 °C, FRiEEIMIMIZIK REL o I 11.5X 10 °°C 1, X 2fE BT 5)
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a=1,
c; =1,
c3 =c, =0,
cp=c; =0,
cs =—1,0=—50.000 623 mm X (—0.1 C) =5.000 062 3 mm°C,
ce =—Ll.a. =—50.000 623 mm X 11.5X 10 C ' =—5.75 X 10" mm°C!
Hocs Flcy 24 0, AT WLARIES SRR IK RECBR 2 IRIE S 20 CSHRED
ZEAE B AN 28 BE X BE DU i A 5] A — B B TR
Q155 BUbR A1 &
u (D) = /ciu" (1) 4 ctu*(d) + ciu’ (8,) + ciu’ (5y)
=Ju* (1) + u* (d) + 0 u* (5,) + 2a’u” (8y)

=32 nm
Qul) WHME
o (32)* o
%“<Z)47(25)44_(9.8)4%_(2.9)4%_(16.6)44717'3
18 12 50 2

By (L) =17
6) Wi Y RAH
BORA AR p o~ 0.99, M v (D =17, BFEG .
Loo 17) =2.90, B gy =10.00(16) = 2. 9O " JB AT E EH -
Uy =kogou. (L) =290 X 32 nm =93 nm
7) RS R
[=1,+d=50.000 623 min+ 0. 000 215 mm =50. 000 838 mm
Uy =93 nm (y=17)
8% = (50. 000 838 =+ 0. 000 093)mm
HP S ENHEEY BAWEE Uk, B w.=32 nm RAEZH T £=2.90 155, £
EHAME =17, WEME p=0.99 B4 ¢ M AERM ], Bixy BAEETES
1) DX B HL A A B ER R 0. 99,
AR R R E B LR LR AL L
FA1 EURENTIHEEFELLR

AN E AN 5 . o wi (D) = |eluCa) | AME
o - uCz) MIME ﬁ@%ﬁa:ai - .,
w(l) | bRifE R PR AL 25 nm 1 25 18
u(d) K2 9.8 nm 1 9.8 12
u(d,) | BBk REZE 0.58X10°°C 1| 5.000 062 3 mm°C 2.9 50
u(dy) U 2 0.029 C —5.75X10 " mmT ! 16. 6 2

36
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T A1 (8D
AN B AN B af w,(D = e lulx) | HHE
ulx;) B RWERE ;=
Syt * 8 ue) M nm "
u.(l) =32 nm

[=50.000 838 mm
U()()(l) =93 nm (Ve[[:17)
*Hiﬂf%ﬁfﬁﬁiﬁf Uggra =Uyy /I=1.9X10"°

AL, RN E FE R B W AR JE bR B ORI E JE w (L) =25 nnws
A AFRHFFEE (MCM) BiE, 7% . FHHEELA WA ERZE «(O =36 nm, &/ E4&
X & B¢ 55 E Uy =94 nm, §5AMEWERER B, WA KL HEAT N E T H
EEREERTHEN,
8) 7 i R I AN B VT
AT AT P AN 0 B B PP 8 R AN 58 Y, SEBR b FE AR 22491 res T A 760 A7 78 4
WA AEL N, FERPMBBURI RS WA 28 . 755 AR MEARH € FE I E T, AW
TGRS ) ) B WA w (D A TTRR
Lau(0)uld) + Lula)uldy)
Lau(d)u(d) =(0.05 m) X (0.58 X 10 % °C 1) X«0:41 C) =11.7 nm
lLauCa)u(d)) =(0.05 m) X (1.2 X 10 °°C 1) X (0.029 C)=1.7 nm

LRGN E AR EAT S (D =/322+11. 72 +1.7° nm=34 nm

VERATERE: U =99 nm  (=2.90, vg=17, p=0.99)

BAHXT AT E L . Uy /1=2.0X10
A. 3.2 REETTRY R E

A6 U I B/ e ik AR AT S ME A HE M INE BT IR o il e O AR EE L REER R

KMMHﬁﬁﬁﬁmﬁ%,ﬁ%ﬁﬁﬁ%%f%%ﬁ%%mﬁ&ﬁhﬁfﬁm
A.302.1 (] A

R 5 E R AR M R A LR i IR R Y B A M B S BN i B
AW AN A HIARHE IR B ks HORBEVE DN 21 C~27 C, #4777 n=11 K Ik
B, W BT AR o, IREIFERECIE IEAE R by =tk — 1. AR IEE
mﬂw%%ﬁﬁu,m%m:%%m%mﬁﬁﬁﬂﬁﬁﬁﬁmﬁ%%é&ﬁ%%bu>
F (AL 6):

b() =y + 3y, (t — 1) (A.6)
X
v MU R A A
v — R UEM L B R
to— TR B S H IR
yi Ay, SEPARRINE A, — BBy oy, LRCENTR Ty 2 My 22, K

(A.6) AT PR IEE T B — AR EAE « B B X H B T/ ZRERE 5 A
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AR B T AN 1

A IR thek
bk &
N

f [ 30C

BOA T /b Rk A B

A.3.2.2 /AN TIRERS

MR R/ AL (AL 6) SR & i By Ay, BCBEATRI AN IO 25 A b

Ti ZEREAEIRZE VT M Q fe /N 45 3

Q= 2 b — oy — (1, — 1) ]
k=1
X T oy Ly, B8 (A Ta) ~ (A7), "y Hls™ (y) BT SR 7

Z. r(yis y2) =s(yiay) [s(y)syy) BRI, Hd sy vo) AT
T 2% .
. (220) (Zi)ei)‘;)(ZZkaek) (240) (A Ta)
yzznzl’kﬁk_(gbk)(zek) CA.7b)
:2 (92
sz(yl):\ % ! (A 7¢)
2 s
S(yz):nﬁ C A.7d)
g
r(yla yz):_ Zk CATe)
o 2
g = 20 [ 6] (A7)
n—2
D=n >0 — (2.0 =n>, (G —D*=n>, (1, — 1)* (A.7g)
A
k=1, 2, =, n;
0, =tr—to;
5:(2@)/71;

;:(Zt;\.)/n H

Loi—0 ()] — 8 ¢ T BE RS SO0 B B EE o, SEGML s () =y, +

y2 (t—10) BAE ¢ WHURBEIEME b (1) Z IR BY 2218 5

38
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it 2, BPEE AT EEMERE, HPEF 2—2 BT H o2 RO
WE A8y, oy, B, " BHBERN v=n—2,
A.3.2.3 ZERMITHE

FA B /N R vk A5 30 U R T 2 v A o i 2R R T A B LR AL 2 TR BELE B
PAEFE AL 2 5B A A =3R4 i, B, =20 CHE NS HIE, B (A 7a) ~
(A.7g) 153,

SZ

y=—0.171 2 C s(y1)=0.0029 C
vy, =0.002 18 s(y,)=0.000 67
r(yis y2) =—0.930 s=0.0035°C

Ry, HFREART 2 R =A%, 3% B2 RR o il 4 m AN 2 FH — A [ - 34 15
AT IE . BIEE AR T LIS Bt (AL 8) .
b(1) =—0.171 2(29)°C + 0. 002 18(67) (t — 20 “C) (A.8)
HP G5 9 1 BT AR HEAS B 8 B B, 5 BT U6 BH A A RN Ak SR 1Y B R A B
HHXT 55 .
X (A8 HBTHEERE  BHMEIEM 6 (O WBURE, 1 t=1 BB IEM N
b (1), XEAAER A 2 ES BN P2y, IR Ja — 4745 1 T DU A5 {8 RN 507 (=22 1) 19 2%
bry—b (1), Xtk S8 22 E (1% 43 AT AT LA T 42 A 26 P AR AR 14 7 01k
F A2 BRNIREBEIGET SRR i %5 T E N BUE

. ) XL ) 5 7R Y
| WMREBER | R E( ,
IR S U B B AL 1, & EfZ 25
by =tr.s 1t b (t.)
k <°C) o o bk~b <ZfL)
C) C) :
e
1 21.521 —0.171 —0.167 9 —0.003 1
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 -+0.005 6
5 23. 507 —0. 164 —0.163/5 —0.000 5
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. 32,4 TURAE P A E B
BLRBAFAE 1= 30 “C B IR B T HE IE(E Ve AR E JE
1) =30 CH AR & IEE
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T BT AOAS HEE BBl 21 °C ~27 °C, P RA 30 °C 3% A I B 2 70 U 32 3 52 oA e vl 8
FITE RSN . ¥ 1=30 CIRAR (A.8) ™, 15FE IE (8 5 Pl (4 -
b(30 °C) =—0.149 4 C
2) B IEAH BY TR (8 B A Bbs 1 AS 1 2
TR, b () =y, +y, (t—t0) s RIS LK@ AR,

N N—1 N

u:(y) = chzuz(xi) + 22 Z ciciulxzDulxz)r(x;s x;)

i=1 i=1j=i+1

we(y) Blw [0y 2 Bl yis voo B0 =FCyiys v)s uly) =sCy)s ulyy)
=s(y.) KRA, HRBRERELE, 753X (A D
Wb ]=u*(y) + t—t)*u* () + 2 —tDulyDuly)r(yrs y,) CA.9)
BEARICA (A9, 155 r=30 CH B IR TS EE RS BT 2
w[6(30 C)]=1(0.002 9 CH* 4 (30 C — 20 C)H*(0.000 67)*
+2(30 °C —20 °C) (0.002 9 °C)H(0.000 67)(— 0.930)
=17.1X10° C?

WA AR HEATE R . w. [0 (30 C)] =0.004 1 C

HHE v=n—2=11—2=9,

3) F, 7E 30 TR BB IEERE—0. 149 4 °C, HABFRMEATEE u.=0.004 1 °C,
HHE V=9,

A.3.3 MR

B — AL — R 7 RS A e e Y B s BRI TR
BT A, . “REREEY XA S AT g BN [R] . e AN B AT B A 1R Y R 2
KEAXELEE L, BARARHEE AR U — MR AR E R OC R . i
(49 RS /0N 38 FH 00 2 e A R e BRI A et RS SR it o 3k PP D R R AR 4R B o SR AT
(1), SCASELHE TR Sk B Ry i Sk T B AT ARG I 48 190 45 1) R0 R 28 1 45 P 0 28 1R T 3
FRUESCAAMAN 1k —A>, B DOBERE 0l & 7 36 A 1k —A1>

B 3 4 S A 4 P RS A R B (RO T 00 5 07 75D . TEAR v, B 2
5 UKHE A 1Y He IR TR B AR - BE I A Mk ek 5, B AE A SE LA I 12 Oy vk b Rl e R JE ik
PRI&N

R PR R AR N E Ot AR A s IR e SEZ TR R EZ
[i) %) L % 2 388 o A2 356 s ME R HEA T 11
A.3.3.1 i [A]

FEAG AR B a8 B2 IS G C AR (Rockwell O JE8E /Y, BT HH AU 52
KHREHEZITEARER EREL R, %K C dn RO EE /0 & 517 2 0. 002 mm, H
100X (0.002 mm) P8 A 5 YU Y DL 22 K Ay BAr ) 0 45 %) 9K TR BE 1) 7 34 i 1K C
PR R, fAR “AHRE”, XA EBR LIS G C bR RO & B147 0. 002 mm, I 75 {5 9% FK
J “HRC WEEEE”, AR F, M55 hRC s B K ChRRBAKE LR
B R FE BUH AT 5 HRC K,

40
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A.3.3.2 AR A

FHI e 1 B 048 (LARAROM R BE 3T AE AR B 1 1% H IR R B 1) 7 2 (B 400 &
EAE, A& IE ) f [ ST A o 2 7 (W] — AR e b i IR IR B A S 2 (8, DR LG s 5 AT
WEREFE B WAl X (AL 10) A1 (AL 11D FEon .

hRC = £ (dy Aoy Ays AD =100€0.002 mm) —d —A. — A, — A, (A 10)

HRC = hRC/(0. 002 mm) (A.11)
SR
d—— A RE S L 5 Wk PRI IR B f0 F- $48
A3 et A MR B I 15 R 5 T AT LA B E (L

T G b o4 B A AR B b 10 5 U R R TR B A8 - A (D 2 e AR A ) — AR R L
(5 U IR TR JBE 1) 1 14 fE R AT 1Y) 250 5
T3 ) e A 3o s A ) T Ak T A B0 R RE 2 (3RO Ol T RSP 2 TR

fh22), B E;

A— (35 T bR s DL R E A SRR 2, AR AL W
EREEANE, HEBEAERERTEE u(A),
A.3.3.3  MEEDE WG T %

BT (A 10 MR IR S50 of/od, Of/0A.. Of/2A,, Of/0A, ¥+ —1,
by A 3000 5 4 A e 4 S B 1) B R 22 e () aRCA.L 12) .

ucz(h):uz(d)+u2(Ac)+u2(A;,)+u2(As) CA.12)
#: A% hRCHE A4 A,
A. 3,304 NHRE E ST s T E
A.3.3.4.1 BEHURIRIEBEEME d MARHERN T E BE w (D)
1) FEH R IR IR R B A 5 ) ALY B N B . B R T AR B BT RE AR
R, FHERATREER — N RIR AL E LA TR R IR 220 78 A [ 1840
b R AR A S TSR A B R A R AR S DRI, RS R AR R — AR
5 U IR TR BE B S S AR HEA T 8 B w () B s, (d) A5 s Hovb s, (dy) JEXTE M
BAARR 40 B ke “E 27 0 E 09 IR IR B 1A I 52 560 bR v 22
2) IR T B bR S B m?@rﬁﬁr%MQ#ﬁami%r%
INIAHRE B, Wonan BBl AT T E R WP (O =8"/12,
L, d AT Jr 228 .
u(d) =s2(d) /5 + 6% /12
A.3.3.4.2 WBIEEMFRENTEE «(A)
A R TS E SO AR v AT RS R B IR, XA IR AT PR R

WA =z—z2", H¥ 2:2(2§s,i>/m%§i+§ﬁ<7ﬁ & B AL 1B AR E B 0 IR IR 1Y

YJIRIE 5 = —(Zz)/nxsﬁﬁﬁﬁf“frﬁl—] FEHRDEAT n IR AR E . Nk, BT

@?%&,@ﬁiﬁ%ﬁﬁ?ﬁﬁﬁ%ﬁ%EMTﬁm A LLZmG ., WA BT DT

22N
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2 (o 2 (.
uz(AC):‘S“V(zJ—l—S“(z)

m n

A
s(z%{EL(z)Nm—*mﬁ%ﬁ%ﬁﬁﬁﬁﬁf%%4ﬁmﬂEﬁA%%¥
ﬁﬁm%%ﬁ£%$ﬂ@

s2.(2) Z[Zsz(g,-)]/n
i=1

Jr W ME
H T2 () P (2) BRI T LW,
A.3.3.4.3 XA AR AE SR BE AR AL AT 8 IE B AN E B w (A
OIML (HEPFrZEGIHEALD WEFRE A R12: (Rochwell C AL fr i He 1) £
FERUE) oK A2 3B pnfES 5 Yl 115 2 1Y fe K A i /N R IR TR BE 222 K T R IR )
HAZ o, Hi o B SR EE. L, BEBNMFERNEREE R KEN «. .
(Ho "B B39 E O, Hon=5, @I+ o0 R 50 X A A8 R 43 41 = 7
A CRTABCIR AR 2 30 v U AR B ST 18 L 1) HEE 246 328 R T s R ARE 520 O IX B R Y8 a =0 /2,
k=16 + P T A ST e s o 2 0 ) A 1) A R 25 ARASHR) - 3 R IR 8 E M
WA T 7 224 B EIEE R .
W (Ay) = (2.0 (2./6)" = (2.)%/24
Al DRIE IR A, W EAEMTHEA S E,
A.3.3. 4.4 T bR E L REE BE 2 5 R B PR MEAT EE u (A
B 28 T 2t b 1 2 O AN BE R R T A B i SO 8 e TR 1O B B — A F A T
PRUEDR 22 u (A R,

1 AE FETFHEAT BB S BRI =, B P 25 {0 A0 52 56

u(A) =0.5 HRC
A.3.3.5 A RUbRUEA G E B
P45 WA 72 T 7 EﬁAﬁ(Am)$,%ﬂ@EW§%ﬁﬁﬁ£ﬁﬁ<wa

2 (o K
s (d}, Jr Jrs <Z)+éav(2)+(xz) L (AD ( A.13)
m n 24

uﬂﬂ%%m@ﬁﬁwiﬁﬁ@rmAﬂﬁ@T%Er
A.3.3.6 Kzl
D W IR C b ROk D 5 A B i B8 %) 25080 WL % AL 3,
RA3 ABRCHRREVNEHEREENHE—KER

u>(h) =

AN R YR i
AR BT AE AR B b AT 5 IR R IR B9 - IR 26, OHRC
d: 0.072 mm )
FH 5 I T 48 7S (A FE B 1 Bl B2 A
H rocwell ¢ =hrogwen ¢/ (0. 002 mm) = 64. 0HRC
[100 €0.002 mm) —0.072 mm] / (0.002 mm)
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T A3 ED

AN E JE SR TR fH

P A B T B AT 2 50 B AR R b T IR TR 1Y

N SR 0. 45HRC
B IS AR ME R 22 5, (d))

i B0 2 9T o 0. THRC

& 33 bR ME B b T B bR M2 E T m )
JE IR (7 ¥ 8 /) 5256 07 22 W F M 5 M | 0. TOHRC, m=6
s (2)

e 338 b o P b by 58 B2 3T HEAT 7 51 IR A9 X

_ 0. 11HRC, n=6
{9 52 W J7 25 1 08 19 -7 R 5.0 (2) "

TEAG PR UELR | RSB RE 1) i 28 b & « 1.5X10°?

6] % - o2 R B 1) LB LA AR TER
i FE w (A

2) A bR HEAS G E R T

ORI 75 7k 2 Rockwell C . B FEE 09 544 5 H HRC £ox, X “HRC”
£ 0.002 mm, FIBLEFE A3 AFCF, 40 “36. 0HRC” EMFE 36.0X (0.002 mm)
=0.072 mm, “HRG” &3R80 Fgs 3 i a8 7 i .

B A3 A A LB MR AR (A 13) 5t el 15 208 5 1A 0T 22 .
::[o.§52 0.1° | 0.10* | 0.11° | (0.015 X 36.0)°

0. 5HRC

u: (h) + + + +

12 6 6 24
=0. 307(HRC)?
Jr AR J2 10 8k 4 5 b VAN N
u.Ch) =0.55HRC
=0.001 1 mm

+0. 5% J(HRC)?

3) 2
FEHLRE R . T 2’ =d=36.0HRC., R A.=0, A,=0, A, =0, N,
h=64. 0HRC =0.128 0 mm
HA AR EAR T E B w.=0. 55HRC=0. 001 1 mm
REBRAIBE S A . h/ (0.002 mm) = (0.128 mm) / (0.002 mm)
R TG C b RO K B R R I RE E(E R 64. OHRC, H & BUbREA T 2 B2
u. =0. 55HRC
4 51k
HI 2% AL 3 AT UL, R 5 SR A I AN R R EAE i, BR T T ERIT
b v 2 RN P R SR BN RE i w (A =0. 5HRC 4. Hofl g B 8 5 A H 2
JE R RS AR EATE . s(dy) /5 =0. 20HRC FIE 3 A ok e i B
AL G AR AR E B (22)?/24=0. 11HRC,
43
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Al 3.4 R S S AE AR Y BT S B0 e

AR A1) 2 D0 e AN S B A 2 0 0 R, B AR R o £ A (] R A R ) K
F o A DLSR FH A A A0 0 B T E 5 A bR VAN B
A.304.1 R

R (HCD  AE Ry br o 1 A2 75 W76 1% 8 487 ol e e e b e & S A (KOHD
1) Jo1 it 540
A.3.4.2 HEER

D e E kB8 bR, LN (e2EI R A RT SR ) WEFEARHEA W 50 mL.

2) FRUETE E R AY W E N c(HCD =0.2 (1£1X10%) mol/L (k=2),

3 FrHHEE RN BY, HERAFIRERNL0.6%.

4 EEAE A T B E M (KOHD 5 =Mt R MR 7 e A, X, Hhat
(A.14) 5.

M(KOH) =A,(K) +A,(0) +A,(H) (A 14)
P 1993 FHE PR LA ITTRAMX R F iR, 535,
A, (K) =39.098 3(1), A,(O)=15.994(3), A, (H) =1.007 94(7)

F5 5 P RO AR 5 BT AR AN E B, LA S A R B R R 6 — B

B A, (K)=39.098 3 (1), Bl u[A, (K)] =0.000 1, FH AT E R ERE— {7
A BT

BEARRA (A1 KX, BRI S HEX 2 F e M (KOHD .
M(KOH) =39.098 3 g/mol + 15. 994 g/mol + 1. 007 94 g/mol =56. 10024 g/mol

5) K& A AR AR A AR A AR B, A 10 g R
WERMIATEE N U, =3X10" (k=3),
A.3.4.3 AR A

Bl R A A T A SRR B A, AT S w (KOH) IR, I A8
x (A 15):

B

w(KOH) = fLlV(HCD , ¢(HCD, M(KOH)» "m]
_ VHCD X ¢(HCD X M(KOFD

m

C A 15)

AL 3.4 4 A bR HEAS B E JEE B THRL A 5K
F T 0 00 ) 0 Y A i AR R AR R, R R A UL T ER
Y:Xf . XZP---X@
HIXE & R R B2 T LR et (AL 16) B (AL 17)

u.(y) . Pulx;) "
- ;[ . ] (A.16)
Hp
N
w () = | D) [Pu,(aD]? (A 17)
i=1

w(KOH) AR & bR EAT E B IR (A 18)
44
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U w(KOH) | = Ju?[V(HCD ]+ [ ¢(HCD | + )| M(KOH) |+ «?[m] ( A.18)
UG AT UL, AN A 1) = S8 R IR T R s R I R AR S S A L s R R S TR Uk
FEANE . SR A PR ) AE T 0 5 A o IR i 1 BT o 0 N A
A.3.4.5  PEEANHEE 5T
D) T FERR VS W B AR BRI A 5 1A B FR AN B w [V (HCD |
THAEVR E A R B R My, WEE MR RATFIREN 0.6, RIX
NS, W k=35 N,
uw.[V(HCD ] =a/k=0.6%/.3 =0.35% =3.5 X 10"*
2) Fp R R I WO T B BR MEAN B € JE w,Lc (HCD ]
T 25 (A R TE o bR TR A T T ) Jo 1) B R R H
c(HCD =0.2(14+1x10*)mol/LL (k=2)
BUER RIS WM BE ¢ CHCD =0. 2 mol/L, HAHX AT EE U, =1X10° (k=2),
DOJ 8 T2 s R TR ) AR X s Y AN T o A
w,[c(HCD ]=1X107/2=0.5X10"
3) AL AR XT3 B i AR AR 2 B w [ M(KOHD |
T M(KOH) =39.098 3-+15.994-+1. 007 94=56. 100 24
ul M(KOH) ] =/u’[A.(K) ]+ u*[A.(O) ]+ «’[A,(H) |
A 1993 4F [ PR A 1 76 2 AR X T i R AT 3
A, (K) =39.0983 (1), A, (O)=15.994 (3), A, (H) =1.007 94 (7)
u[A(K)]=0.000 1, u [A, (DY =0.003, u [A,(H)] =0.000 07

u[ MCKOH) ] =./0.000 1> 40.7003% 4 0. 000 07> =0. 003

u,LM(KOH) ] =0.003/565 100 24=5.3X10""°

4) B S AR I S AN HER I B BRSO B w, Gm)

B Y o RS AR R PR I A AR B, MR 10 g, MEEE
P R MER 2 8 03X 10 1, MMERFAHAFERE KN U, =3X10 " (k=3), L
H 5T 2 000 AN TR 5 AR oS B B R

uﬂm)zxﬂéxgo4j2+(&3>ﬂm4)2=1X104
A.3.4.6 RGP EA B E B
el w (KOH) ] =/u? [V (HCD | +u?[c¢(HCD | +u? [ M(KOH) ] +u?[m]
=./(3.5X10 *)?4(0.5X10 *)?4(5.3X10 )24 (0. 1 X10 *)?
=3.5X10*

AN 2 BE 20 B APEE M, DU AR AR o 1 00 B0 B 2 B I AN S SR R AE T
THAFE TR PR VS W IR B I 7 iR 22 . 7R SE PR TAE Y, AT LR 8 v % 8 45 1) o ff B 45 0ok
IR/ 0 AN i
A3 4.7 BEY AN E

S T R g SR 1R] AT DUAH BB AR, MR ) AR AR S R S B R I RO
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2, .
U, =ku.=2X3.5X10°=7x10"° (h=2)
A.3.4.8 sl A
T3 8 LS T FEAR MEVE R 50 mL, BJ VAHCD =50 mL, A5 #E i & % % 00 9 511
HWKE R ¢ (HCD =0. 2 mol/L, A5 LE M AHXT 2 F i M (KOH) 5 56. 10 g/mol,
FESL IR 10 o DUIRE S rp BT & SRR Y 5T 5 o R
_ V(HCD X ¢(HCD X M(KOH)

w(KOH) =
m
_ 50 mL X 0.2 mol/L X 56. 10 g/mol
10 g
=56.1X10"°*=0.0561
U,=7X107%; U=0.0561X7X10%=0.000 4 (k=2)

it LA 4 25 SR AT AR5 . (KOH) =0. 056 1 (4) (k=2)

FES N ECRY R &, 508K REMMITTEN R 8, GF KT
N2,
A 3.5 A FH B S W R U R T 1 A

ARG R A E TAE 28 8B A5 TRUEM . B . 7 1R 2E WIS E B
PERE 12511
A.3.5. 1 MeHE R & RN HfE ik

A BEME N 0.05 °C L B ERE AN (£80~300)°C i 25 45 vfiE /K 4R IR 3 4% i
0.1 CHrEEM TAE B MAE BT, I RENEES (—30~100)°C . R EFREE
H40.02 °C/10 min, TAEX K2 40.02 CHHE R,

KT S R JIG 130—2011  TAE BRSO IR B2 ) #0417, 8 = hn K AR
JEE 3 0 M T A B A R ST TR L 43R T A S TR A R R A R, AR (R
FE 5 s A3 S ORI T R R IR B T A s B FR bR o R R T A s R A E A A5 E
B IR B s A AL AR
A.3.5.2 LAY

vy =1, + At
K
B AR B T AL

¢ bR R T I R {5
At — R EIR TR B IE A .

A.3.5.3  ANHE BRI MIASH E B o3 D E
L AREZK BRI BE T 7S (8 o BOPRTEAS 5 BE w ()
(1) AR bl /K BRI T3 50 B 50 A BIAR HEA 802 L oy (2D
KM B EIEITE . AR T 3 B 0.05 °C L, BN BT O K
SYBE(EIY 1/10. TASHE BEIX o] 98 0.002 5 °C . BRI . B k=3, M.
u (¢,) =0.002 5 °C/ /3 =0.0014 C
46
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(2)  FR PR R AR 3 R 2 515 N BIAR MEAS B 28 B e (20

M BEFEFE. (—30~100) CH IR R HEKE2E 8 0.02 C, WX E RN
0.01 °C, #H5)nAakbs, B r=/3, N,

u; (t,) =0.01 C/./3 =0.006 C

FRUESRFE T W RAE ¢ BIPRUEANHR EE w () BLLEWA 2w A A2, ZmIiA

B B A e AN A OG0
wu(ty) =Jui (t) +us () =./0.001 4* 4 0. 006 °C =0. 006 ‘C

2. AR HEZK ARG B THE IE A Ar, B IE AR ST 38 5] A BIARHEAN B E JE w (Ag)

BIEARNTETI AW E R, HBEFEITE.

BT A A AR AR R B TR e ik & 1%, HUB IE(E A, WY RARH E B U,y =
0.025 C, W&EKF £,=2.58, N.

u(At,) =Ugs/k, =0.025 C/2.58 =0.01 C

3. ANMEEE MG A AR EANTEE ua

2 A BE AL ) DR 2 A HE IR R G TR R R AR L WORCIR B T R (B A SR S BN R E
B2, A EVEE . B A K BRI B T — S R IR BSR4 Y O =k
ANERE S, fREfRER, EENE 2 (x=10) K, FHMZERAXIHE S 2] 5P
HAH A LR ER 22 s () R 0.018 °C; S BRI THRMEE R m n=4) WILE
MRS BEARF R, Bk 32 P | A D N i B A i F R SRR B

e _s(y) _0.018 C —0.009 C
Jm J

T A AR EARTERE w. ()

u.(y) =Jul (1) +ud () + uh =4/0.006% +0.01> +0.009° °C =0. 015 C

B B bR AN 22

WAEHF k=2, W 0.1 °Cor By TAE 358 AR B2 TH A WA 3 A i 2
JE N

U=ku.(y)=2X0.015C =0.03 C
B LA RS BE T AL MEAE 4 AN 22 B2 R
U=0.03C (k=2)
A R B T 108 R AL 5 RIS TR B8 3 1 s (B 22 22 110305 B RS TRt B 3 1948 TR (L
PRI RE t WBEEC=y—t=t.+At,—t, BARREITH/REIRZE AN
—C, MEEEWTIAWNAERLCEFEIE, I LIRS BT Y 7n (8 D2 22 AR IR B2 11
A A B A 5K MEME R AR 4 AT E B
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Bt B

FRTWEAREEp SEHEy B, WEGCEFT KPR

p %
Ay

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 2062 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 1.03 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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x (&0
) p (%
Al
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
o 1. 000 1. 645 1. 960 2. 000 2.576 3. 000

S XTI BRI RR R E e WIES MR R« M r=1, 2, 3B, XE pt ko S5 E S H W
68.27%, 95.45%, 99.73%.,

H: YEMERAMXERRGEREN, FERNEEETHUTAMN T EZ —, WHEITE
L1,

D gy miEkee,W

. X v=6.5, p=0.997 3, # ¢,(6) =4.90, ¢,(7) =4.53
B 1,(6.5) =4.53+ (4.90—4.53) (6.5—7) / (6—7) =4.72

2) HEEVvEYIAFEK LW

Bl X v=6.5, p=0.997 3, W 1,(6) =4.90, ¢,(7) =4.53
#F¢,(6.5) =4.53+ (4.90—4.53) (1/6.5—1/7) / (1/6—1/7) =4.72
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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 estimate

input quantity

instrumental measurement uncertainty

Laplace-Gauss distribution

law of propagation of uncertainty

maximum permissible error
measurement

measurand

measured quantity value
measurement function

measurement model
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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 uncértainty
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
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