Modelova rozdeleni




Normalni Gaussovo rozdeéleni

« P¥i kazdém mérfeni — m nezavislych nahodnych vlivu
« Kazdy z vlivu dava vznik elementarni chybé

* Vysledna hodnota je dana souctem velkého mnozstvi elementarnich
chyb se skuteCnou hodnotou




Normalni rozdeleni
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Normalni rozdeleni
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Normalni rozdeleni

* (u—o0,y +0)s pravdepodobnosti 68,27 %,
* (u-20, u+ 20) s pravdépodobnosti 95,45 %,
* (M—30, u+ 30)s pravdépodobnosti 99,73 %.
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Studentovo rozdéleni

* Pro Gaussovo rozdéleni potfebujeme znat 2 parametry - 4, o z velkého
poCtu méreni (N— o)

* Pro Studentovo rozdéleni staci 1 parametr — n - pocet stupnu volnosti

* n = pocet méreni - 1

t — nahodna veliCina
f = Ho_ X, —nahodna proménna — standartni rozdéleni
X X —nahodna proménna — rozdéleni x?2
n n — podet stupfiti volnosti

Xy, X — Navzajem nezavislé promenne




Studentovo rozdéleni

« Promeénna t ma studentovo
rozdéleni s n stupni volnosti:
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Gama funkce:
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Srovnani Studentova rozdéleni (plné ¢ara) se standardnim normal-
1imt Tozdélenim (pferufovana &ira)




Studentovo rozdéleni

Interval spolehlivosti:

Velikost intervalu spolehlivosti je urCena souCinem smérodatné odchylky
aritmetického praméru a Studentova koeficientu pro pfislusny pocet
meéreni a pozadovane jistoty




Tabulka Studentovych koeficient:

| P | 0.050 | 0.100 | 0.200 | 0.500 | 0.683 | 0. 500 | 0.954

L] | | | | | | |
1| 0.079 | 0.158 | 0.325 | 1.000 | 1.839 | 6.314 | 13.815
2| 0,071 | 0.142 | 0.289 | 0.816 | 1.322 | 2,920 | 4.500
3| 0.068 | 0.137 | 0277 | 0.765 | 1.198 | 2.353 | 3.292
4 | 0,067 | 0.134 | 0271 | 0.741 | 1.142 | 2,132 | 2.858
5| 0,066 | 0.132 | 0.267 | 0.727 | 1.111 | 2.015 | 2.640
6 | 0,065 | 0131 | 0.265 | 0.718 | 1.091 | 1.943 | 2.508
T | 0,063 | 0.130 | 0.263 | 0.711 | 1.077 | 1.885 | 2.421
& | 0,063 | 0.130 | 0.262 | 0.706 | 1067 | 1.860 | 2.359
9| 0,064 | 0.129 | 0.261 | 0.703 | 1.059 | 1.833 | 2.313

10 | 0.064 | 0129 | 0260 | 0.700 | 1.053 | 1.812 | 2.277
11 | 0.064 | 0129 | 0.260 | 0.69T7 | 1.048 | 1.796 | 2.249
12 | 0.064 | 0128 | 0.259 | 0.695 | 1.044 | 1.782 | 2.225
13 | 0,064 | 0128 | 0.259 | 0.694 | 1.041 | 1.771 2.206
14 | 0,064 | 0128 | 0.258 | 0.692 | 1.038 | 1.T61 2.189
15 | 0.064 | 0128 | 0.258 | 0,691 | 1.035 | 1.753 | 2.175
16 | 0.064 | 0.128 | 0.258 | 0.690 | 1.033 | 1.746 | 2.163
17 | 0,064 | 0128 | 0.257 | 0.689 | 1.031 | 1.740 | 2.153
18 | 0.064 | 0127 | 0.257 | 0.688 | 1.029 | 1.734 | 2.143
19 | 0.064 | 0127 | 0.257 | 0.688 | 1.028 | 1.720 | 2.135
20| 0.063 | 0127 | 0257 | 0657 | 1.026 | 1.725 | 2.128

21 | 0.063 | 0.127 | 0.257 | 0.686 | 1.025 | 1.721 2121 2,518 | 2.831
22 | 0.063 | 0.127 | 0.256 | 0.686 | 1.024 | 1.717 2,115 | 2.508 | 2.819
23 | 0.063 | 0.127 | 0.256 | 0.685 | 1.023 | 1.714 2,109 | 2.500 | 2.807
24 | 0.063 | 0.127 | 0.256 | 0.685 | 1.022 | 1.711 2,104 | 2492 | 2.797
25 | 0.063 | 0.127 | 0.256 | 0.6584 | 1.021 | 1.708 2,100 | 2,485 | 2.787
26 | 0.063 | 0.127 | 0.256 | 0.654 | 1.020 | 1.706 2,096 | 2479 | 2.779
27 | 0.063 | 0.127 | 0.2536 | 0.684 | 1.020 | 1.703 2,092 | 2473 | 2771
28 | 0.063 | 0.127 | 0.256 | 0.683 | 1.019 | 1.701 2.088 | 2467 | 2.763
29 | 0.063 | 0.127 | 0.256 | 0.653 | 1.018 | 1.699 2,085 | 2462 | 2.756
30 | 0.063 | 0.127 | 0.256 | 0.683 | 1.018 | 1.697 2.082 | 2457 | 2.750
31 | 0.063 | 0.127 | 0.256 | 0.652 | 1.017 | 1.696 2,079 | 2453 | 2.744
32 | 0.063 | 0.127 | 0.255 | 0.682 | 1.017 | 1.694 2,076 | 2449 | 2.738
33 | 0.063 | 0.127 | 0.255 | 0.682 | 1.016 | 1.692 2.074 | 2445 | 2.733
34 | 0.063 | 0.127 | 0.255 | 0.682 | 1.016 | 1.691 2.071 2.441 2.728
35 | 0.063 | 0.127 | 0.255 | 0.682 | 1.015 | 1.690 2.069 | 2438 | 2.724
36 | 0.063 | 0.127 | 0.255 | 0.681 | 1.015 | 1.688 2,067 | 2434 | 2.719
37 | 0.063 | 0.127 | 0.255 | 0.681 | 1.014 | 1.687 2.065 | 2431 2.715
38 | 0.063 | 0.127 | 0.255 | 0.6581 | 1.014 | 1.686 2,063 | 2429 | 2712
39 | 0.063 | 0.126 | 0.255 | 0.6581 | 1.014 | 1.685 2.061 2,426 | 2.T08
40 | 0.063 | 0.126 | 0.255 | 0.681 | 1.013 | 1.684 2.059 | 2423 | 2.704
41 | 0.063 | 0.126 | 0.255 | 0.681 | 1.013 | 1.683 2.058 | 2421 2,701
42 | 0.063 | 0.126 | 0.255 | 0.6580 | 1.013 | 1.682 2,056 | 2418 | 2.698
43 | 0.063 | 0.126 | 0.255 | 0.680 | 1.012 | 1.681 2,055 | 2416 | 2.695
44 | 0.063 | 0.126 | 0.255 | 0.6580 | 1.012 | 1.680 2,053 | 2414 | 2.692
45 | 0.063 | 0.126 | 0.255 | 0.680 | 1.012 | 1.679 2.052 | 2412 | 2.690
46 | 0.063 | 0.126 | 0.255 | 0.6580 | 1.012 | 1.679 2.051 2,410 | 2.687
47 | 0.063 | 0.126 | 0.255 | 0.680 | 1.011 | 1.678 2,050 | 2408 | 2.685
48 | 0.063 | 0.126 | 0.255 | 0.680 | 1.011 | 1.677 2.049 | 2,407 | 2.682
49 | 0.063 | 0.126 | 0.255 | 0.6580 | 1.011 | 1.677 2,047 | 2,405 | 2.680
50 | 0.063 | 0126 | 0.255 | 0.679 | 1.011 | 1.676 2,046 | 2,403 | 2.675




Studentovy koeficienty

P | 0.050 | 0.100 | 0.200 | 0.500 | 0.683 | 0.900 0.954 0.980 0.990
v

1] 0.079 | 0.158 | 0.325 | 1.000 | 1.839 | 6.314 | 13.815 | 31.821 | 63.657
2| 0.071 | 0.142 | 0.289 | 0.816 | 1.322 | 2.920 4.500 6.965 9.925
3 | 0.068 | 0.137 | 0.277 | 0.765 | 1.198 | 2.353 3.292 4.541 5.841
4 | 0.067 | 0.134 | 0.271 | 0.741 | 1.142 | 2.132 2.858 3.747 | 4.604
5| 0.066 | 0.132 | 0.267 | 0.727 | 1.111 | 2.015 2 6—1[} 3.365 4.032
6 | 0.065 | 0.131 | 0.265 | 0.718 | 1.091 | 1.943 2.508 3.143 3.707
7 1 0.065 | 0.130 | 0.263 | 0.711 | 1.077 | 1.895 2.421 2.998 3.499
8 | 0.065 | 0.130 | 0.262 | 0.706 | 1.067 | 1.860 2.359 2.896 3.355
9 | 0.064 | 0.129 | 0.261 | 0.703 | 1.059 | 1.833 2.313 2.821 3.250

10 | 0.064 | 0.129 | 0.260 | 0.700 | 1.053 | 1.812 2.207 2.764 3.169




Chyby meridel, celkova chyba méereni

* Chyba meridla — chyba systematicka + nahodna, kterou
meridlo do mereni vnasi (mezni chyba)

* U mechanickych meridel — polovina nebo jede dilek
stupnice

« Trida presnosti mericiho pfristroje (ruCkové voltmetry,
ampérmetry)




Chyby meridel, celkova chyba méereni

Pro odhad celkové chyby méreni je urCujici smérodatna odchylka
stfredni hodnoty merené veliCiny a chyba méfidla
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7.1.2 Zakon prenosu chyb

Napfiklad v [3] najdeme nasledujici jednoduché odvozeni zakona pfenosu chyb. Méjme aritmetické priuméry
X1, X3, ..., X m pfimo méfenych veliéin
(dhad stfedni hodnoty hledané veliciny y vypoéteme ze vatahu

v = (X1, %9,..... %m) (35)
Zmém y vyjadiime diferenciilem
af af
dy = {-ﬂ'xl )y, _:ml.'l‘.'h T snees F Eﬂxmjx" X .dxm (36)

Predpokladame i platnost pro koneéné odchylky
of ot
y—-ym= {E”il — X1k} + ieese + g ) Xm — Xmi)

Ptedpoklidejme, ze kazda z veliéin x,, ..., . byla zméfena n-krat. Umocnénim posledni rovnice a seétenim pfes
viechna i dostaneme

n 3 n - 3 m... - i
2. (¥ —wi) o i;{xl X1i) of 2 (%m — Xemi)
3 I

hey n-—1

=1 .
n-—1 {

Po odmocnéni dostaneme zakon prenosu (hromadéni) chyb

i of ; ot ) _
Ry ‘EF 83, +. d {th:m ¥ (37)




Zakon prenosu chyb




Regresni analyza

Linearni regrese metodou nejmensich Ctvercu

Hledani takovych hodnot parametru regresni funkce. Které
minimalizuji soucet druhych mocnin odchylek mezi nameérenymi
hodnotami y; a hodnotami §; na prolozené krivce zvoleneho typu.




Linearni regrese

Je tfeba urcit hodnoty dvou parametru a,b
* y=ax+tb

b: i=l1

nﬂZ(x)—[Zx] ni(x?)—(ixijz

a




Linearni regrese

Nabyva-li koeficient b nulovou hodnotu




Linearni regrese

Nejistota parametru a udavajici smeérnici primky:

N 1-7?
’ 2 (n-2)







