Додаток 3. Процентилі х2-розподілу


df�
0,5�
1�
2,5�
5�
10�
90�
95�
97,5�
99�
99,5�
�
1�
0,000039�
0,00016�
0,00098�
0,0039�
0,0158�
2,71�
3,84�
5,02�
6,63�
7,88�
�
2�
0,0100�
0,0201�
0,0506�
0,1026�
0.2107�
4,61�
5,99�
7,38�
9,21�
10,61�
�
3�
0,0717�
0,115�
0,216�
0,352�
0,584�
6,25�
7,81�
9,35�
11,34�
12,84�
�
4�
0,207�
0,297�
0,484�
0,711�
1,064�
7,78�
9,49�
11,14�
13,28�
14,86�
�
5�
0,412�
0,554�
0,831�
1,15�
1,61�
9,24�
11,07�
12,83�
15,09�
16,75�
�
6�
0,646�
0,872�
1,24�
1,64�
2,20�
10,64�
12,59�
14,45�
16,81�
18,55�
�
7�
0,989�
1,24�
1,69�
2,17�
2,83�
12,02�
14,07�
16,01�
18,48�
20,28�
�
8�
1,34�
1,65�
2,18�
2,73�
3,49�
13,36�
15,51�
17,53�
20,09�
21,96�
�
9�
1,73�
2,09�
2,70�
3,33�
4,17�
14,68�
16,92�
19,02�
21,67�
23,59�
�
10�
2,16�
2,56�
3,25�
3,94�
4,87�
15,99�
18,31�
20,48�
23,21�
25,19�
�
11�
2,60�
3,05�
3,82�
4,57�
5,58�
17,27�
19,68�
21,92�
24,73�
26,76�
�
12�
3,07�
3,57�
4,40�
5,23�
6,30�
18,55�
21,03�
23,34�
26,22�
28,30�
�
13�
3,57�
4,11�
5,01�
5,89�
7,04�
19,81�
22,36�
24,74�
27,69�
29,82�
�
14�
4,07�
4,66�
5,63�
6,57�
7,79�
21,06�
23,68�
26,12�
29,14�
31,32�
�
15�
4,60�
5,23�
6,26�
7,26�
8,55�
22,31�
25,00�
27,49�
30,58�
32,80�
�
16�
5,14�
5,81�
6,91�
7,96�
9,31�
23,54�
26,30�
28,85�
32,00�
34,27�
�
18�
6,26�
7,01�
8,23�
9,39�
10,86�
25,99�
28,87�
31,53�
34,81�
37,16�
�
20�
7,43�
8,26�
9,59�
10,85�
12,44�
28,41�
31,41�
34,17�
37,57�
40,00�
�
24�
9,89�
10,86�
10,40�
13,85�
15,66�
33,20�
36,42�
39,36�
42,98�
45,56�
�
30�
13,79�
14,95�
16,79�
18,49�
20,60�
40,26�
43,77�
46,98�
50,89�
53,67�
�
40�
20,71�
22,16�
24,43�
26,51�
29,05�
51,81�
55,76�
59,34�
63,69�
66,77�
�
60�
35,53�
37,48�
40,48�
43,19�
46,46�
74,40�
79,08�
83,30�
88,38�
91,95�
�
120�
83,85�
86,92�
91,58�
95,70�
100,62�
140,23�
146,57�
152,21�
158,95�
163,64�
�









Додаток 4. F-розподіл, 5%-ні точки (F0,95)


Ступінь волі знамен�ника�
1�
2�
3�
4�
5�
6�
7�
8�
9�
10�
12�
15�
20�
24�
30�
40�
60�
120�
(�
�
1�
161�
200�
216�
225�
230�
234�
237�
239�
241�
242�
244�
246�
248�
249�
250�
251�
252�
253�
254�
�
2�
18,5�
19,0�
19,2�
19,2�
19,3�
19,3�
19,4�
19,4�
19,4�
19,4�
19,4�
19,4�
19,4�
19,5�
19,5�
19,5�
19,5�
19,5�
19,5�
�
3�
10,1�
9,55�
9,28�
9,12�
9,01�
8,94�
8,89�
8,85�
8,81�
8,79�
8,74�
8,70�
8,66�
8,64�
8,62�
8,59�
8,57�
8,55�
8,53�
�
4�
7,71�
6,94�
6,59�
6,39�
6,26�
6,16�
6,09�
6,04�
6,00�
5,96�
5,91�
5,86�
5,80�
5,77�
5,75�
5,72�
5,69�
5,66�
5,63�
�
5�
6,61�
5,79�
5,41�
5,19�
5,05�
4,95�
4,88�
4,82�
4,77�
4,74�
4,68�
4,62�
4,56�
4,53�
4,50�
4,46�
4,43�
4,40�
4,37�
�
6�
5,99�
5,14�
4,76�
4,53�
4,39�
4,28�
4,21�
4,15�
4,10�
4,06�
4,00�
3,94�
3,87�
3,84�
3,81�
3,77�
3,74�
3,70�
3,67�
�
7�
5,59�
4,74�
4,35�
4,12�
3,97�
3,87�
3,79�
3,73�
3,68�
3,64�
3,57�
3,51�
3,44�
3,41�
3,38�
3,34�
3,30�
3,27�
3,23�
�
8�
5,32�
4,46�
4,07�
3,84�
3,69�
3,58�
3,50�
3,44�
3,39�
3,35�
3,28�
3,22�
3,15�
3,12�
3,08�
3,04�
3,01�
2,97�
2,93�
�
9�
5,12�
4,26�
3,86�
3,63�
3,48�
3,37�
3,29�
3,23�
3,18�
3,14�
3,07�
3,01�
2,94�
2,90�
2,86�
2,83�
2,79�
2,75�
2,71�
�
10�
4,96�
4,10�
3,71�
3,48�
3,33�
3,22�
3,14�
3,07�
3,02�
2,98�
2,91�
2,85�
2,77�
2,74�
2,70�
2,66�
2,62�
2,58�
2,54�
�
11�
4,84�
3,98�
3,59�
3,36�
3,20�
3,09�
3,01�
2,95�
2,90�
2,85�
2,79�
2,72�
2,65�
2,61�
2,57�
2,53�
2,49�
2,45�
2,40�
�
12�
4,75�
3,89�
3,49�
3,26�
3,11�
3,00�
2,91�
2,85�
2,80�
2,75�
2,69�
2,62�
2,54�
2,51�
2,47�
2,43�
2,38�
2,34�
2,30�
�
13�
4,67�
3,81�
3,41�
3,18�
3,03�
2,92�
2,83�
2,77�
2,71�
2,64�
2,60�
2,53�
2,46�
2,42�
2,38�
2,34�
2,30�
2,25�
2,21�
�
14�
4,60�
3,74�
3,34�
3,11�
2,96�
2,82�
2,76�
2,70�
2,65�
2,60�
2,53�
2,46�
2,39�
2,35�
3,31�
2,27�
2,22�
2,18�
2,13�
�
15�
4,54�
3,68�
3,29�
3,06�
2,90�
2,79�
2,71�
2,64�
2,59�
2,54�
2,48�
2,40�
2,33�
2,29�
2,25�
2,20�
2,16�
2,11�
2,07�
�
16�
4,49�
3,63�
3,24�
3,01�
2,85�
2,74�
2,66�
2,59�
254�
2,49�
2,42�
2,35�
2,28�
2,24�
2,19�
2,15�
2,11�
2,06�
2,01�
�
17�
4,45�
3,59�
3,20�
2,96�
2,81�
2,70�
2,61�
2,55�
2,49�
2,45�
2,38�
2,31�
2,23�
2,19�
2,15�
2,10�
2,06�
2,01�
1,96�
�
18�
4,41�
3,55�
3,16�
2,93�
2,77�
2,66�
2,58�
2,51�
2,46�
2,41�
2,34�
2,27�
2,19�
2,15�
2,11�
2,06�
2,02�
1,97�
1,92�
�
19�
4,38�
3,52�
3,13�
2,90�
2,74�
2,63�
2,54�
2,48�
2,42�
2,38�
2,31�
2,23�
2,16�
2,11�
2,07�
2,03�
1,98�
1,93�
1,88�
�
20�
4,35�
3,49�
3,10�
2,87�
2,71�
2,60�
2,51�
2,45�
2,39�
2,35�
2,28�
2,20�
2,12�
2,08�
2,04�
1,99�
1,95�
1,90�
1,84�
�
21�
4,32�
3,47�
3,07�
2,84�
2,68�
2,57�
2,49�
2,42�
2,37�
2,32�
2,25�
2,18�
2,10�
2,05�
2,01�
1,96�
1,92�
1,87�
1,81�
�
22�
4,30�
3,44�
3,05�
2,82�
2,66�
2,55�
2,46�
2,40�
2,34�
2,30�
2,23�
2,15�
2,07�
2,03�
1,98�
1,94�
1,89�
1,84�
1,78�
�
23�
4,28�
3,42�
3,03�
2,80�
2,64�
2,53�
2,44�
2,37�
2,32�
2,27�
2,20�
2,13�
2,05�
2,01�
1,96�
1,91�
1,86�
1,81�
1,76�
�
24�
4,26�
3,40�
3,01�
2,78�
2,62�
2,51�
2,42�
2,36�
2,30�
2,25�
2,18�
2,11�
2,03�
1,98�
1,94�
1,89�
1,84�
1,79�
1,73�
�
25�
4,24�
3,39�
2,99�
2,76�
2,60�
2,49�
2,40�
2,34�
2,28�
2,24�
2,16�
2,09�
2,01�
1,96�
1,92�
1,87�
1,82�
1,77�
1,71�
�
30�
4,17�
3,32�
2,92�
2,69�
2,53�
2,42�
2,33�
2,27�
2,21�
2,16�
2,09�
2,01�
1,93�
1,89�
1,84�
1,79�
1,74�
1,68�
1,62�
�
40�
4,08�
3,23�
2,84�
2,61�
2,45�
2,34�
2,25�
2,18�
2,12�
2,08�
2,00�
1,92�
1,84�
1,79�
1,74�
1,69�
1,64�
1,58�
1,51�
�
60�
4,00�
3,15�
2,76�
2,53�
2,37�
2,25�
2,17�
2,10�
2,04�
1,99�
1,92�
1,84�
1,75�
1,70�
1,65�
1,59�
1,53�
1,47�
1,39�
�
120�
3,92�
3,07�
2,68�
2,45�
2,29�
2,18�
2,09�
2,02�
1,96�
1,91�
1,83�
1,75�
1,66�
1,61�
1,55�
1,50�
1,43�
1,35�
1,25�
�
(�
3,84�
3,00�
2,60�
2,37�
2,21�
2,10�
2,01�
1,94�
1,88�
1,83�
1,75�
1,67�
1,57�
1,52�
1,46�
1,39�
1,32�
1,22�
1,00�
�
Додаток 4 А. F-розподіл, 1%-ні точки (F0,99)


Ступінь свободи знамен�ника�
1�
2�
3�
4�
5�
6�
7�
8�
9�
10�
12�
15�
20�
24�
30�
40�
60�
120�
(�
�
1�
4,052�
5,000�
5,403�
5,625�
5,764�
5,859�
5,928�
5,982�
6,023�
6,056�
6,106�
6,157�
6,209�
6,235�
6,261�
6,287�
6,313�
6,339�
6,366�
�
2�
98,5�
99,0�
99,2�
99,2�
99,3�
99,3�
99,4�
99,4�
99,4�
99,4�
99,4�
99,4�
99,4�
99,5�
99,5�
99,5�
99,5�
99,5�
99,5�
�
3�
34,1�
30,8�
29,5�
28,7�
28,2�
27,9�
27,7�
27,5�
27,3�
27,2�
72,1�
26,9�
26,7�
26,6�
26,5�
26,4�
26,3�
26,2�
26,1�
�
4�
21,2�
18,0�
16,7�
16,0�
15,5�
15,2�
15,0�
14,8�
14,7�
14,5�
14,4�
14,2�
14,0�
13,9�
13,8�
13,7�
13,7�
13,6�
13,5�
�
5�
16,3�
13,3�
12,1�
11,4�
11,0�
10,7�
10,5�
10,3�
10,2�
10,1�
9,89�
9,72�
9,55�
9,47�
9,38�
9,29�
9,20�
9,11�
9,02�
�
6�
13,7�
10,9�
9,78�
9,15�
8,75�
8,47�
8,26�
8,10�
7,98�
7,87�
7,72�
7,56�
7,40�
7,31�
7,23�
7,14�
7,06�
6,97�
6,88�
�
7�
12,2�
9,55�
8,45�
7,85�
7,46�
7,19�
6,99�
6,84�
6,72�
6,62�
6,47�
6,31�
6,16�
6,07�
5,99�
5,91�
5,82�
5,74�
4,64�
�
8�
11,3�
8,65�
7,59�
7,01�
6,63�
6,37�
6,18�
6,03�
5,91�
5,81�
5,67�
5,52�
5,36�
5,28�
5,20�
5,12�
5,03�
4,95�
4,86�
�
9�
10,6�
8,02�
6,99�
6,42�
6,06�
5,80�
5,61�
5,47�
5,35�
5,26�
5,11�
4,96�
4,81�
4,73�
4,65�
4,57�
4,48�
4,40�
4,31�
�
10�
10,0�
7,56�
6,55�
5,99�
5,64�
5,39�
5,20�
5,06�
4,94�
4,85�
4,71�
4,56�
4,41�
4,33�
4,25�
4,17�
4,08�
4,00�
3,91�
�
11�
9,65�
7,21�
6,22�
5,67�
5,32�
5,07�
4,89�
4,74�
4,63�
4,54�
4,40�
4,25�
4,10�
4,02�
3,94�
3,86�
3,78�
3,69�
3,60�
�
12�
9,33�
6,93�
5,95�
5,41�
5,06�
4,82�
4,64�
4,50�
4,39�
4,30�
4,16�
4,01�
3,86�
3,78�
3,70�
3,62�
3,54�
3,45�
3,36�
�
13�
9,07�
6,70�
5,74�
5,21�
4,86�
4,62�
4,44�
4,30�
4,19�
4,10�
3,96�
3,82�
3,66�
3,59�
3,51�
3,43�
3,34�
3,25�
3,17�
�
14�
8,86�
6,51�
5,56�
5,04�
4,70�
4,46�
4,28�
4,14�
4,03�
3,94�
3,80�
3,66�
3,51�
3,43�
3,35�
3,27�
3,18�
3,09�
3,00�
�
15�
8,68�
6,36�
5,42�
4,89�
4,56�
4,32�
4,14�
4,00�
3,89�
3,80�
3,67�
3,52�
3,37�
3,29�
3,21�
3,13�
3,05�
2,96�
2,87�
�
16�
8,53�
6,23�
5,29�
4,77�
4,44�
4,20�
4,03�
3,89�
3,78�
3,69�
3,55�
3,41�
3,26�
3,18�
3,10�
3,02�
2,93�
2,84�
2,75�
�
17�
8,40�
6,11�
5,19�
4,67�
4,34�
4,10�
3,93�
3,79�
3,68�
3,59�
3,46�
3,31�
3,16�
3,08�
3,00�
2,92�
2,83�
2,75�
2,65�
�
18�
8,29�
6,01�
5,09�
4,58�
4,25�
4,01�
3,84�
3,71�
3,60�
3,51�
3,37�
3,23�
3,08�
3,00�
2,92�
2,84�
2,75�
2,66�
2,57�
�
19�
8,19�
5,93�
5,01�
4,50�
4,17�
3,94�
3,77�
3,63�
3,52�
3,43�
3,30�
3,15�
3,00�
2,92�
2,84�
2,76�
2,67�
2,58�
2,49�
�
20�
8,10�
5,85�
4,94�
4,43�
4,10�
3,87�
3,70�
3,56�
3,46�
3,37�
3,23�
3,09�
2,94�
2,86�
2,78�
2,69�
2,61�
2,52�
2,42�
�
21�
8,02�
5,78�
4,87�
4,37�
4,04�
3,81�
3,64�
3,51�
3,40�
3,31�
3,17�
3,03�
2,88�
2,80�
2,72�
2,64�
2,55�
2,46�
2,36�
�
22�
7,95�
5,72�
4,82�
4,31�
3,99�
3,76�
3,59�
3,45�
3,35�
3,26�
3,12�
2,98�
2,83�
2,75�
2,67�
2,58�
2,50�
2,40�
2,31�
�
23�
7,88�
5,66�
4,76�
4,26�
3,94�
3,71�
3,54�
3,41�
3,30�
3,21�
3,07�
2,93�
2,78�
2,70�
2,62�
2,54�
2,45�
2,35�
2,26�
�
24�
7,82�
5,61�
4,72�
4,22�
3,90�
3,67�
3,50�
3,36�
3,26�
3,17�
3,03�
2,89�
2,74�
2,66�
2,58�
2,49�
2,40�
2,31�
2,21�
�
25�
7,77�
5,57�
4,68�
4,18�
3,86�
3,63�
3,46�
3,32�
3,22�
3,13�
2,99�
2,85�
2,70�
2,62�
2,53�
2,45�
2,36�
2,27�
2,17�
�
30�
7,56�
5,39�
4,51�
4,02�
3,70�
3,47�
3,30�
3,17�
3,07�
2,98�
2,84�
2,70�
2,55�
2,47�
2,39�
2,30�
2,21�
2,11�
2,01�
�
40�
7,31�
5,18�
4,31�
3,83�
3,51�
3,29�
3,12�
2,99�
2,89�
2,80�
2,66�
2,52�
2,37�
2,29�
2,20�
2,11�
2,02�
1,92�
1,80�
�
60�
7,08�
4,98�
4,13�
3,65�
3,34�
3,12�
2,95�
2,82�
2,72�
2,63�
2,50�
2,35�
2,20�
2,12�
2,03�
1,94�
1,84�
1,73�
1,60�
�
120�
6,85�
4,79�
3,95�
3,48�
3,17�
2,96�
2,79�
2,66�
2,56�
2,47�
2,34�
2,19�
2,03�
1,95�
1,86�
1,76�
1,66�
1,53�
1,38�
�
(�
6,63�
4,61�
3,78�
3,32�
3,02�
2,80�
2,64�
2,51�
2,41�
2,32�
2,18�
2,04�
1,88�
1,79�
1,70�
1,59�
1,47�
1,32�
1,00�
�
Додаток 6. Критичні значення для відношення фон Неймана


� EMBED Equation.2  ���


�
4�
5�
6�
7�
8�
9�
10�
11�
12�
�
0,25�
�
�
�
0,00001�
0,00001�
0,00001�
0,00001�
�
0,00001�
�
0,30�
�
�
�
0,00007�
0,00007�
0,00005�
0,00004�
0,00002�
0,00003�
�
0,35�
�
�
0,00006�
0,00027�
0,00021�
0,00014�
0,00009�
0,00005�
0,00007�
�
0,40�
�
�
0,00047�
0,00065�
0,00047�
0,00031�
0,00019�
0,00012�
0,00016�
�
0,45�
�
�
0,00126�
0,00126�
0,00088�
0,00059�
0,00038�
0,00025�
0,00031�
�
0,50�
�
0,00038�
0,00246�
0,00214�
0,00150�
0,00103�
0,00069�
0,00046�
0,00055�
�
0,55�
�
0,00223�
0,00409�
0,00333�
0,00237�
0,00168�
0,00116�
0,00080�
0,00094�
�
0,60�
�
0,00493�
0,00615�
0,00486�
0,00355�
0,00259�
0,00185�
0,00132�
0,00152�
�
0,65�
�
0,00830�
0,00865�
0,00678�
0,00511�
0,00382�
0,00282�
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