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Eisagwgik�

Abebaiìthta mètrhshc
Pagkìsmioc Organismìc Mètrwn (International Organization for
Standards, ISO): mejodologÐec gia ton kajorismì mètrwn kai
stajm¸n kai abebaiìthtac twn metr sewn

abebaiìthta

{
montèlou / prosomoÐwshc
mètrhshc

Abebaiìthta montèlou: aplousteumèno majhmatikì montèlo gia
mia fusik  diadikasÐa pou perièqei par�gontec pou den èqoume
sumperil�bei sto montèlo.
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Upologistik  (arijmhtik ) abebaiìthta: arijmhtik  epÐlush
majhmatik¸n exis¸sewn ⇒ abebaiìthta montèlou

Abebaiìthta montèlou:
dÔskolo na prosdioristeÐ, eÔkolo na apaleifeÐ.
Abebaiìthta mètrhshc:
eÔkolo na prosdioristeÐ, dÔskolo na apaleifeÐ.

Abebaiìthta montèlou: phg�zei apì anep�rkeia tou montèlou
lìgw èlleiyhc gn¸shc gia th diadikasÐa pou melet�me
sf�lma tou montèlou: anagnwrismènh anep�rkeia pou dÐnei
to montèlo ìtan to efarmìzoume sthn pr�xh.

Abebaiìthta mètrhshc: sÔnolo dunat¸n tim¸n gia mia
sugkekrimènh mètrhsh
sf�lma mètrhshc: diafor� pragmatik c kai parathroÔmenhc
tim c
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Susthmatik� kai tuqaÐa sf�lmata

'Allh mètrhsh ⇒ �llo apotèlesma (peiramatikèc apoklÐseic)

I Susthmatik� sf�lmata: epanalamb�nontai kai up�rqei
k�poio aÐtio pou ta dhmiourgeÐ.
MporoÔn na exoudeterwjoÔn me bajmonìmhsh
Ta susthmatik� sf�lmata orÐzoun thn akrÐbeia
(orjìthta) mètrhshc. EktÐmhsh paramètrwn ⇒
merolhyÐa.

I TuqaÐa sf�lmata den epanalamb�nontai me to peÐrama
all� antiproswpeÔoun thn tuqaiìthta. Ta tuqaÐa
sf�lmata orÐzoun thn akrÐbeia epan�lhyhc.
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Abebaiìthta sthn ektÐmhsh thc mèshc tim c

t.m. X , n metr seic 987654321 10

μ

x

x + t sn-1,1-α/2 x

τυχαίο
σφάλμα

συστηματικό
σφάλμαx t s- n-1,1-α/2 x

Abebaiìthta mètrhshc = ektÐmhsh tou sf�lmatoc mètrhshc =
tupik  apìklish s 'Orio thc akrÐbeiac epan�lhyhc: gia k�je
(epìmenh) mètrhsh se epÐpedo shmantikìthtac α

x̄ ± tn−1,1−α/2s

Abebaiìthta mèshc tim c = ektÐmhshc sf�lmatoc gia mèsh tim 
= stajerì sf�lma tou mèsou ìrou sx̄ = s/

√
n

'Orio thc akrÐbeiac gia th mèsh tim 

x̄ ± tn−1,1−α/2s/
√
n
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Par�deigma: T�sh se antist�th

Mètrhsh t�shc V se ènan antist�th (se mV)
i 1 2 3 4 5 6 7 8 9 10

Vi 123.5 125.3 124.1 123.9 123.7 124.2 123.2 123.7 124.0 123.2

V̄ =
1

10

10∑
i=1

Vi = 123.880 mV

Upìjesh: V ∼ N(µ, σ2) ⇒ abebaiìthta gia k�je mètrhsh Vi

sV =

√√√√ 1

10− 1

n∑
i=1

(Vi − V̄ )2 = 0.607 mV.

V1 = (123.5± 0.6)mV, V2 = (125.3± 0.6)mV,

. . . , V10 = (123.2± 0.6)mV.

Dhm trhc Kougioumtz c Abebaiìthta kai sf�lma mètrhshc



Susthmatik� kai tuqaÐa sf�lmata
Di�dosh sf�lmatoc mètrhshc

Par�deigma: T�sh se antist�th (sunèqeia)

Abebaiìthta gia V̄

sV̄ =
sV√
10

= 0.192 mV

V̄ = (123.880± 0.192) mV.

'Orio abebaiìthtac (α = 0.05) gia k�je nèa mètrhsh

V̄ ± tn−1,1−α/2sV = 123.88± t9,0.975 · 0.607

= 123.88± 2.2622 · 0.607

= 123.88± 1.373 mV,

'Orio abebaiìthtac gia mèsh tim  µ

V̄ ± tn−1,1−α/2sV /
√
n = 123.88± 2.2622 · 0.607/

√
10

= 123.88± 0.434 mV.
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Di�dosh sf�lmatoc mètrhshc

'Estw ìti gnwrÐzoume X me k�poia abebaiìthta σX .
Y = f (X )
H metabol  tou Y gia k�je mikr  metabol  dX gÔrw apì
k�poia tim  x

dY '
(

df

dX

)
X=x

dX ,

'Estw dX = x − x̄ kai dY = y − ȳ

σ2
Y '

(
df

dX

)2

X=x

σ2
X ⇔ σY '

∣∣∣∣ df

dX

∣∣∣∣
X=x

σX
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Di�dosh sf�lmatoc mètrhshc (sunèqeia)

An Y eÐnai sun�rthsh twn X1,X2, . . . ,Xm

σ2
Y '

m∑
i=1

(
df

dXi

)2

Xi=xi

σ2
Xi

+ 2
m−1∑
i=1

m∑
j=i+1

(
df

dXi

)2

Xi=xi

(
df

dXj

)2

Xj=xj

σXi ,Xj

nìmoc di�doshc twn sfalm�twn
H sqèsh eÐnai akrib c mìno ìtan f grammik .
An X1,X2, . . . ,Xm anex�rthtec

σY '

√√√√ m∑
i=1

(
df

dXi

)2

Xi=xi

σ2
Xi
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f grammik 

Y =
m∑
i=1

aiXi = aTX

a = [a1, a2, . . . , am]T, X = [X1,X2, . . . ,Xm]T.
PÐnakac sundiaspor�c

Σ =


σ2
X1

σX1,X2 . . . σX1,Xm

σX2,X1 σ2
X2

. . . σX2,Xm

...
...

. . .
...

σXm,X1 σXm,X2 . . . σ2
Xm

 .
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f grammik  (sunèqeia)

H diaspor� thc Y eÐnai

σ2
Y =

m∑
i=1

m∑
i=1

aiσXi ,Xj
aj = aTΣa.

ρXi ,Xj
= σXi ,Xj

/(σXi
σXj

): suntelest c susqètishc twn Xi kai Xj

σ2
Y =

m∑
i=1

aiσ
2
Xi

+ 2
m−1∑
i=1

m∑
j=i+1

aiajρXi ,Xj
σXi

σXj
.

An X1,X2, . . . ,Xm anex�rthtec

σ2
Y =

m∑
i=1

aiσ
2
Xi
.

sqetik  abebaiìthta : σX/X
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Par�deigma: Nìmoc tou Wm

Nìmoc tou Wm: R = V /I ,

I I : èntash reÔmatoc ston antist�th me abebaiìthta σI
I V : t�sh reÔmatoc ston antist�th me abebaiìthta σV
I R : antÐstash me abebaiìthta σR

σR =

√(σV
I

)2
+

(
V

I 2
σI

)2

= R

√(σV
V

)2
+
(σI
I

)2
.

Sqetik  abebaiìthta σR/R : tetragwnik  rÐza tou ajroÐsmatoc
twn tetrag¸nwn twn sqetik¸n abebaiot twn thc èntashc kai
t�shc.
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