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BBenenue

Cratuctuueckre  METOAbl  OOpabOTKM  pe3yJbTaTOB  AKCIIEPUMEHTA
UCIOJIB3YIOTCS B KypCax UHCIEHHBIX METOJIOB CHEIUalbHBIMU Kadeapamu O0e3
HEOOXOIUMOT0 TEOPETHYECKOr0 OOOCHOBaHMS. ITO BBI3BIBAET OINpPECICHHbIC
3aTpyAHEHHS Y CTY/ICHTOB B OCMBICIICHUH CYTH BBITIOJIHAEMbIX pacueToB. HacTosimue
METOIMYECKHE YKa3aHUs MMEIOT CBOEH IEeNbI0 JaTh HEOOXOAUMbBIE TEOPETUYECKUE
CBEJICHUS 110 CTATUCTUYECKOW 00pabOTKE M aHAJIU3Y ONBITHBIX IaHHBIX.

B ykazaHmsx maroTCs peKOMEHIAIMHU IO MOCTPOSHUIO BapUAIMOHHBIX PSIOB,
BEIOOPY  3aKOHOB  pacTlpeleeHHs, CTAaTUCTHYECKUM OIICHKaM IapaMeTpOB
pacripeneneHus, MPOBEPKE CTATUCTUIECKUX TUTIOTE3. BKITIOUeHbI BapuaHThI 3a1aHHM
1 HEOOXOIUMbIE TaOIUIIBI.

ANTOPUTMBI, JIeXKAIWe B OCHOBE JIAOOPATOPHOUW pabOTHI, pacCUYUTaHBI Ha
MPUMEHEHNE HACTOJLHON BBIUUCIUTEIHPHOM TEXHUKHA. ABTOPBHI CO3HATEIHLHO HE
UCIOJIb3YIOT CTAaHJAPTHBIX MPOrpaMM, CUYUTasi, YTO HMX NpPUMEHEHHEe He Oyner
CIOCOOCTBOBATH TIIYOOKOMY TTOHMMAaHHIO CYIIIECTBA M3y4aeMbIX BOMpPocoB. Mmeercs
B BHJly, YTO METOJUYECKHME YyKa3aHWUs TOMOTYT CTYyJIEHTaM B NPUOOPETCHHUU
TEOPETUUECKUX 3HAHUN M MPAKTUYECKUX HABBIKOB MPHU PA3HOrO POJa MATEMAaTHKO-
CTaTUCTUYECKUX pacueTrax ¢ MCIOJb30BaHUEM CTAaTUCTUYECKUX TaOIMUI] U
CIIPAaBOYHOT'O MaTepHaia.

Llenv _pabomul: 03HAKOMUTHCS C MPOCTEUIIMMH METOJIAMU CTATUCTUYECKON
00pabOTKH IKCIIEPUMEHTAIBHBIX JAaHHBIX.

3adanue: 1lo pesynbraTaM HaOJIIONCHUM HaJ CIydyalHOW BEIUYMHOU X
Tpedyercs:

1) mocTpouTh MHTEPBATLHBINA U JTUCKPETHBIA BaApUAIIMOHHBIC PSIJIbI;

2) TIOCTPOUTH IMOJIMTOH WJIM TMCTOTPAMMY, B 3aBHCHMOCTH OT TOTO, JIUCKpETHA WIIN
HETpEephIBHA N3y4yaeMas ClydaiiHas BEIMYNHA;

3) HaWTH SMIUPHUYCCKYIO QYHKIUIO paCpeCICHHS U TIOCTPOUTD e¢ rpaduK;

4) HaliTH TOYEYHBIC OILEHKHA IapaMeTPOB 3aKOHA paCIpeIeICHUs CIy4alHOM
BEITUYNHBL;

5) Ha OCHOBE MOJHMIOHAa WM THCTOTPAMMBI CJeIaTh TNPEABAPUTEIBHBIA BBHIOOD
3aKOHA pacIpe/esieHns, HUCIOJIb3ysd TOYEUYHBIE OIEHKH IapaMeTpoB, 3amucaTh
TUIOTHOCTH BEPOSATHOCTH U (DYHKIIUIO paCIIpeeIICHNUS,;

6) B ciiyuae HOPMaJILHOCTH pacHpe/ie/iCHHs MOCTPOUTh JOBEPHUTEIbHBIC HHTEPBAJIBI
¢ HaaexHocThio 0,95:

a) I MAaTEMaTUIECKOTO OKHMJIaHUS, CYUTast 0 W3BECTHBIM, paBHBIM Js? ;
0) 11 MAaTEMaTUYECKOTO OKUAHUs, CUUTAs TUCTIEPCHUI0 HEU3BECTHOM;
B) JUIA CPEAHETO KBaIPAaTUYECKOTO OTKIOHEHUS,

7) TIPOBEPHTH C MOMOIIBIO KPUTEPHUS COTTIACHS y°, COTacyeTcs M THIOTE3a O BUIC
pacrnpeiesieHus ¢ ONBITHBIMU JTaHHBIMH, YpOoBeHb 3HaunMoctu S = 0,05;

8) mns  HenpepbIBHOW  CAyYalHOM BENIWYMHBI TOCTPOUTH Tpapuk  (YHKIHH
MJIOTHOCTU BEPOATHOCTH M CPAaBHUTH €r0 C TUCTOTPAMMOM, ISl TUCKPETHOMN
CIIy4ailHOW BEJIMYUHBI MOCTPOUTH MHOTOYTOJIBHUK PACTIPEICICHHUS] U CPABHUTH
€r0 C MOJIUTOHOM.



BapuaHTtsl 3a1aHuid
Jlns mpenoTBpalieHusi CMep3aHus Necka B 3MMHEE BpeMsi B HEro J00aBIIsIOT
XJOpUCThI HaTpuil. [loTpeOHOE KOJWYECTBO HATPHUS 3aBUCUT OT TeMIIEpaTyphl
Bo3ayxa. X - pacxoj xjopucroro Hatpus (B %), obecrieuynmBaronNui HecMep3aHus
MEJIKO3epHUCTOro mnecka. IIpuBeneHbl AaHHbIe O pacxoae HaTpus B TeueHue 100
JTHEH.

Bapuanr 1

26 26 3 19 27 16 32 19 23 26 26 19 15
28 30 27 19 20 29 14 22 20 24 26 26 24
25 28 28 30 29 21 27 25 18 20 24 21 18
31 25 20 32 25 30 22 23 28 22 32 25 21
21 28 19 26 22 31 34 30 24 32 28 13 29
20 26 23 28 29 30 27 27 15 23 18 29 16
17 25 22 30 22 18 33 20 17 19 36 23 27
21 22 24 25 22 23 20 24 28

Bapuant 2

33 33 41 32 51 19 51 55 55 55 35 68 42
30 29 50 41 43 25 45 63 40 52 54 32 33
34 52 18 50 38 33 64 28 35 16 26 53 42
43 42 44 43 52 31 40 60 42 31 51 60 52
18 33 21 22 42 15 45 4 46 60 40 27 30
43 51 25 28 34 67 62 27 70 51 53 52 63
54 44 41 24 43 45 29 26 20 40 39 62 35
51 46 42 38 28 18 30 20 70

X - KOJIMYECTBO aBapuil TEIUIOBbIX ceTeil Ha 1 kM Tpacchl. IlpuBeneHsI
pe3ynbTathl 0ocnenoBanust 100 yyacTKOB TETIJIOBOM TPACCHI.

Bapuant 3

59 57 37 58 47 49 43 35 66 47 66 50 34
66 42 38 55 35 65 51 48 64 51 28 58 43
65 49 45 46 41 55 30 78 54 47 45 26 65
46 47 68 35 46 36 47 41 53 55 40 53 52
52 54 40 64 50 51 68 75 60 57 60 45 40
52 43 52 56 39 58 33 53 33 25 68 26 6,8
48 40 57 44 80 68 32 56 46 3,7 45 75 30
46 45 68 52 64 61 50 49 638

Bapuanr 4
34 38 41 37 40 38 37 36 35 36 35 32 43
38 29 32 61 36 39 46 35 44 40 38 36 38
37 36 35 39 41 42 38 39 41 43 34 40 32
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3,7 44 37 33 39 40 38 37 31 36 48 34
33 36 30 40 37 39 37 42 36 37 34 35 37
30 38 35 40 37 37 40 41 42 41 38 41 41
33 34 37 37 43 39 42 46 43 41 39 38 32
37 38 36 33 37 34 40 47 36

C uensio onpeneneHus ONTUMaIbHOTO KOJMYECTBA LEMEHTA JJI YKPETUICHUS
rpyHTa ucnbeiTaHo 100 oOpa3ioB eMEHTO-TpyHTa. X - KOJIMYECTBO IIeMEHTa B % K
Macce rpyHTa. [IpuBeneHsl pe3yabTaThl UCIIBITAHUN.

Bapuant 5

30 40 41 39 38 43 43 37 31 36 42 38 39
32 36 38 39 29 37 34 40 47 36 32 32 37
38 36 33 31 42 46 43 41 39 37 33 34 37
37 43 36 41 42 41 38 41 35 38 35 40 37
39 36 36 37 34 35 37 35 30 40 37 39 37
34 36 38 48 34 33 38 33 39 40 38 37 41
34 40 32 37 44 37 41 42 38 39 41 39 36
38 37 36 35 39 46 35 44 40

Bapuant 6

30 40 42 39 38 43 37 31 36 42 39 32 36
38 39 37 34 40 47 36 32 37 38 36 33 472
46 43 41 39 33 34 37 37 43 41 42 41 38
41 38 35 40 37 32 36 37 34 35 37 30 40
37 39 37 36 38 48 34 33 33 39 40 38 37
34 40 30 37 44 41 36 38 37 36 35 39 46
35 44 40 43 38 29 32 31 37 36 36 35 34
38 41 37 40 42 38 39 41 36

[IpounocTh 6€TOHA MTPU €r0 TBEPACHUH CO BpeMeHeM Bo3pacTaerT. [ ananuza
KHUHETHKHW TBEPACHUS OeToHa mpousBenu ucnbitanus 100 ctangapTHBIX 00pa3IoB.
X - Bpems TBepieHHus (B cyTKax). [IpuBeieHbl pe3ynbTaThl UCIIBITAHUN.

Bapuant 7

17 17 13 16 7 8 10 9 10 12 7 10 16
15 12 14 15 9 14 11 18 13 13 10 21 11
10 11 13 11 5 14 19 15 9 15 11 22 16
14 13 14 13 20 12 3 17 20 18 14 13 17
17 12 12 6 8 9 13 8 20 16 15 12 14
18 11 15 3) 17 18 11 13 13 11 13 13 11
14 13 15 15 16 13 7 13 19 17 19 9 11
8 14 7 9 16 14 14 15 18



20
11

16
14
13

21
22
13
16
15
13
15
14

21
14
6
7
15
15
14
13

3,0
3,8
4,1
3,5
3,4
3,7
4,0
4,1

Bapuanr 8

16 15
11 13
10 11
9 15
14 13
6 14
20 12
8 9
Bapuant 9
11 10
16 14
17 17
7 13
15 14
11 15
14 20
14 15
Bapuant 10
11 10
12 13
8 9
16 16
12 14
14 20
7 9
11 13

X - KOTUYECTBO OpaKOBaHHBIX KEJIE3HO-OCTOHHBIX M3JENN B CMEHY (B
[IpuBenens! pe3yabTaThl OlleHOK Opaka 3a 100 cmeH.

Bapuanr 11
40 37
3,7 41
41 3,6
43 3,8
38 41
31 3,6
47 3,6

3,9

3,3

12
9
7
7

13

19
4

13

11
12
19
10
11
)

12
18

11
20
13
12
11
12
7
13

4,1
3,4
3,8
2,8
3,7
4,2
3,9
3,4

14
10
16
13
11
15
18
17

13
18
12
9
18
17
8
11

13
12
17
14
15
8

13
10

3,6
4,0
3,7
3,2
4,0
3,7
3,2
3,7

10
15
14
19
13

13
17

13

10
13
18
13

3,8
2,9
3,6
3,1
3,8
3,8
3,7
3,7

11
14
14
17
13
11
17
15

3)
20
8
12
13
13
8
14

14
18
13
14
17
16
17
10

4,9
3,7
3,5
4,0
3,0
3,0
3,8
4,3

15
20
15
19
16
11
14
16

14
12

16
18
10

19
18
16
11
18
14
19
11

3,4
4.4
3,8
3,7
4,0
3,6
3,6
3,9

12
18
12
21
22
13

19

13
15
20
11

15
14
7
18
18
14
14
16

3,3
3,8
3,9
3,6
4,1
3,8
3,3
3,7

16

16
14
11
16
17

15
18
14
16
16
11
10

9
13
10
13
11
15
13

4,1
4,6
3,5
3,9
3,9
3,7

18
12
11
13
10
14
17

17
17
15
15
13
11

11
17
9
13
11
18
15

3,3

3,5
3,6
3,8
3,4
4,2

9
8
8
15
11
12
13

13
18
17
12
12
9

13

22
17
10
20
13
11
16

3,9
3,8
4.4
3,5
3,6
3,7
4.6

18
10
14
15
13
18

11
14
13
14
14
11
16

16
12
12
16

13

%).

4,0
3,9
4,0
3,7
4,0
3,4
4,3



Bapuant 12

33 34 37 37 43 41 41 42 41 38 41 42 38
35 40 37 39 38 36 37 34 35 37 39 30 40
41 39 38 41 43 37 31 36 42 34 39 32 36
38 39 40 37 34 40 47 36 29 32 37 38 36
33 3,7 42 46 43 41 39 44 30 40 37 39 37
38 36 38 48 34 33 39 34 39 41 37 40 40
37 36 35 36 35 38 43 38 28 32 31 37 39
47 35 44 41 36 39 36 37 34

X - mpezen TekydecTu ctaiu (B kr / Mm). [IpuBenens! pe3yibTatsl ucnbiTanuil 100
Pa3JIMYHBIX MAPOK CTaJIH.

Bapuant 13

51 42 68 53 49 79 35 63 55 29 42 42 17/
45 38 5 29 25 41 37 52 40 68 47 46 51
38 47 60 53 67 41 26 47 90 63 34 57 45
/2 40 76 /5 15 35 28 71 60 56 43 52 63
/5 30 61 68 64 18 65 48 66 18 87 51 48
36 32 31 46 67 60 /8 41 54 66 54 21 39
4 24 39 3B 50 35 72 78 65 44 53 71 65
33 52 49 30 59 80 20 26 36

Bapuant 14

41 17 35 51 48 61 66 60 41 50 72 30 56
/5 34 67 46 53 59 39 3B 71 65 75 65 36
/9 42 25 63 71 40 90 60 69 29 42 48 82
21 74 15 42 49 18 67/ 54 35 57 41 51 37
45 26 78 49 80 48 36 /8 47 53 63 68 43
51 18 28 72 47 47 40 31 /3 24 44 33 26
56 29 53 87 46 66 38 52 38 55 68 60 39
65 52 20 76 30 52 52 35 45

X - cpenmHsisi CKOPOCTh ABWXKEHHsS aBTomoOwien (B kM / yac). [IpuBeneHbl
pe3ysibTaThl M3MEpPEHH cpeaHerd ckopoctd Ha 100 pa3nuyHBIX — ydacTKax
aBTOMOOMJIBLHBIX JIOPOT.

Bapuant 15
63 63 74 90 43 42 43 42 62 40 27 42 29
28 53 70 52 58 59 55 72 /8 43 65 26 30
/2 75 61 51 65 61 50 44 47 50 45 50 33
86 52 60 64 95 32 /3 8 40 /8 27 67 84
50 /0 81 41 57 60 59 60 33 27 40 /4 61
48 62 100 53 54 5 58 31 37 8 30 63 65
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53
54

33
87
79
40
29
30
33
32

CTEpP>KHEM.
Bapuant 17
27 26 19
22 36 25
31 22 21
3 23 30
22 17 22
21 35 22
20 26 32
27 17 33
BapuanT 18
66 60 41
40 90 60
80 48 36
87 46 66
45 26 38
26 47 57
63 65 48
41 75 34

orieHOK Opaka 3a 100 cMeH.

13
13
14
12

85 52
56 87
Bapuant 16
40 27
37 80
93 55
63 63
28 53
72 61
57 85
84 73

X - nnuHa ctepxkHd (B MM). [IpuBeneHsl pe3ynbTaThl UBMEPEHUN JJIUH

55
25

74
63
53
64
52
75
60
82

24
28
31
22
20
26
15
27

50
68
78
39
52
53
82
67

69
91

61
65
56
43
70
o1
59
40

28
16
13
25
20
32
29
22

72
29
18
65
38
63
21
46

83
50

48
53
56
90
58
65
60
60

18
18
18
27
28
23
26
16

30
42
28
52
55
68
74
17

35
26

72
52
54
46
59
61
50
52

25
23
30
18
28
15
29
19

59
49
72
20
69
43
53
35

X - KOJUYECTBO OpaKkOBaHHBIX TPYO

BapuanTt 19
13 11
19 17
15 18

8

14

13
19
12
18

13
16

11

11
11
10
11

14

9
13

11

79
75

53
85
87
46
55
50
61
64

23
19
19
30
26
25
24
20

39
18
47
76
51
15
56
51

85
40

100
55
25
42
72
44
70
95

21
26
24
25
19
20
32
22

35
67
47
60
31
42
36
48

93

54
69
91
62
43
50
41

34
27
24
22
28
27
22

71
54
40
30
73
41
79

55

55
83
50
27
78
47
48

29
20
27
28
14
23
19

65
35
56
64
24
51
42

53

58
35
75
40
65
50
26

30
23
20
28
24
26
24

75
/8
29
52
44
37
25

56

31
85
26
42
26
45
68

100

29
25
30
23
21
30
26

71
49
53
35
33
45
61

B cMeHy (B M). [IpuBeneHsl pe3ynbTaTsl

13
14
10

15
7
11
19

15

11

16
14
15
15

22
16
14
3)

7
14
20
17



18 15 20 16 15 12 14 9 14 11 18 13 13
21 16 15 12 14 15 11 10 9 10 12 7 10
17 17 13 16 7 11 12 6 8 9 13 13 18
14 13 17 17 13 20 12 3 18

Bapuant 20

63 30 /8 /1 25 51 53 60 36 35 42 42 47
/6 48 39 79 69 26 20 8 59 36 53 33 52
49 30 65 49 44 65 /8 72 53 24 39 28 50
74 73 66 54 41 41 31 46 67 60 26 51 87
18 66 28 68 64 18 65 28 43 52 63 /5 28
15 35 28 71 28 57 45 72 40 28 21 26 47
%0 25 51 38 47 60 26 37 52 40 68 31 45
38 56 42 28 35 63 55 29 30

X - cpennss mpoyHocTh 6eToHa (B MIIa). [IpuBeaeHb! pe3ynbTaThl H3MEPCHHS
cpeaHeit mpounoctu 6eroHa y 100 skene300€ TOHHBIX U3ICIIHA.

Bapuant 21

185 205 195 220 225 205 220 230 215 210 210
215 205 185 235 210 190 25 205 235 225 210
220 225 190 225 245 210 245 215 210 215 215
200 240 250 200 180 225 220 205 215 230 230
21,0 210 215 225 210 20,0 190 190 205 205 215
21,0 210 210 215 215 210 215 200 200 220 195
220 225 215 210 210 210 215 210 215 20,0 210
205 210 220 215 215 210 200 215 225 220 205
195 210 230 200 235 225 195 200 205 235 225
21,0

Bapuant 22

220 215 235 230 210 215 210 225 210 20,0 19,0
205 190 205 215 210 210 215 210 215 210 215
200 220 200 195 220 225 215 210 210 210 125
215 210 200 205 210 210 220 200 205 225 235
200 225 235 195 210 230 200 215 225 220 195
205 210 215 215 210 185 205 195 225 220 205
220 230 215 210 215 205 185 235 190 210 21,0
215 205 235 225 220 210 225 190 225 245 245
210 215 210 215 215 240 200 255 200 180 225
20,5
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0,62
0,84
1,03
0,69
0,61
0,57
0,79
0,72
0,77
0,85

0,92
1,05
0,77
0,63
0,76
0,70
0,73
0,96
0,76
1,02

X - OTKJIOHEHHE AuameTpa TpyObl OT HOPMAaTUBHOIO BCJIEACTBUE KOPPO3HH (B
mM). [IpuBenensl pe3ynbratsl uccinenoBanusa 100 TpyO olMHAKOBOrO TUaMETpa.

Bapuant 23

0,69
0,58
0,95
0,69
0,70
0,95
0,74
0,89
0,84

0,80
0,80
0,67
0,61
0,81
0,76
0,89
0,80
0,58

Bapuant 24

0,75
0,69
0,85
1,02
0,78
0,81
0,70
0,72
0,87

0,89
0,59
0,98
0,55
0,97
0,56
0,69
0,82
1,10

0,63
0,60
1,06
1,04
0,56
0,78
1,01
0,94
0,82

0,56
0,65
0,73
0,55
0,80
0,98
0,61
0,95
0,72

1,02
0,76
0,90
0,78
0,80
0,97
0,63
1,03
0,73

0,92
0,65
0,93
0,94
0,88
0,97
1,04
0,82
0,80

1,10
0,87
0,91
0,98
0,88
0,55
1,02
0,63
1,09

0,58
0,78
0,86
0,90
0,89
0,78
0,95
1,03
0,88

0,72
0,96
0,75
0,93
0,89
0,95
0,98
0,92
0,78

0,82
0,58
0,72
0,86
1,10
0,93
0,67
0,84
0,63

0,96
0,72
0,96
0,90
1,10
0,94
0,65
1,05
0,58

0,92
0,83
0,79
0,81
0,83
0,90
1,06
0,58
0,62

0,80
0,82
0,73
0,83
0,83
0,90
0,95
0,89
0,92

1,09
0,80
0,74
0,85
0,58
0,33
0,90
0,96
0,69

0,88
0,95
0,97
0,79
0,58
0,86
0,93
0,89
0,82

1,08
0,82
0,89
0,57
0,71
0,79
0,91
0,80
0,80

0,63
0,82
0,70
0,71
0,85
0,81
0,86
0,65
1,08

0,84
1,03
1,01
0,95
0,61
0,96
0,75
0,60
0,63

X - KOJIMYECTBO JeTaneil oOpaboTaHHBIX 3a cMeHy (B miTykax). [IpuBeneHbl
00paboTaHHBIX 3a

KOJINYECTBA
KBaJTU(DUKAIIAHN.

22
27
32
15
26
26
27
25

19
25

neTrajien

Bapuant 25

16
17
22
29
12
13
20
27

19
33
29
15
28
18
30
18

Bapuant 26

26
30

22
22

20
27
30
18
25
19
35
30

31
23

22
26
29
23
31
30
23
22

34
28

24
25
22
19
22
24
30
20

20
24

27
23
36
26
21
24
22
28

22
21

13

cmeny 100  pabGounmu
26 19 24 28 18
14 34 29 30 29
25 23 16 20 26
27 20 25 30 27
31 3 22 26 32
19 28 14 24 21
20 20 28 28 25
23 22

22 25 21 21 20
18 31 25 30 29

pasHoMu

26
24
32
23
23
17
22

32
21



2r 25 18 23 26 24 25 28 28 29 14 22 18
24 15 28 30 27 19 32 19 23 26 26 26 26
3 19 27 24 32 28 13 29 26 23 28 29 30
27 15 23 18 29 17 25 22 30 22 33 20 17
19 36 27 27 22 19 25 22 23 20 24 28 16
26 20 27 18 16 19 30 28 20

Bapuant 27

20 20 29 30 28 32 19 30 28 20 18 22 16
26 20 27 16 19 22 283 20 24 28 25 27 27
22 24 25 22 33 20 17 19 36 26 17 25 22
30 22 30 27 15 23 18 29 25 26 23 28 29
30 22 24 32 28 13 29 22 27 19 35 26 26
21 32 19 23 26 26 31 19 2¢v 30 27 15 23
29 14 22 20 24 21 28 27 28 25 24 26 34
29 21 25 18 25 31 18 21 24

X - cebecToMMOCTh NEPEeBO30K (B KOIL/T. kKM). IIpuBeneHsl ceOECTOMMOCTH
MIEPEBO30K, COOTBETCTBYIOIIHME PA3JIMYHBIM CKOPOCTSAM JBIIKCHUS T'PY30BOIO
TpaHCIIOpTa.

Bapuant 28

81 82 63 83 81 72 71 62 05 81 07 73 61
94 75 64 93 74 92 80 776 98 80 63 84 17
85 57 74 72 72 95 55 96 86 68 83 68 86
/8 80 91 57 74 75 78 60 87 87 73 78 15
88 88 71 84 (0 90 97 10,7/ 84 99 85 84 65
90 86 76 96 66 85 73 75 67 60 96 65 81
/72 56 82 77 108 82 70 81 81 /6 79 94 61
1 75 93 86 100 98 76 76 95

X - YHCIIO 4YacoB IPOIYLIECHHBIX 3aHATUU. [IpuBENEeHO KOJIMYECTBO 4acoB
MPONYIIEHHBIX 3aHATUN y 100 CTyI€HTOB B TE€YEHUE CEMECTPA.

Bapuant 29

23 18 30 20 70 62 35 51 46 42 38 45 39
26 20 40 39 63 54 44 41 24 43 62 27 70
51 53 32 43 51 25 28 34 67 44 46 60 40
37 30 33 21 22 42 15 45 42 31 51 60 52
18 44 43 52 31 40 45 16 26 53 42 43 42
50 38 51 64 28 3 54 32 52 34 43 18 43
25 53 63 28 51 68 40 33 29 40 65 19 51
33 55 50 41 33 45 41 55 52
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Bapuanr 30

48 51 8 18 66 17 82 31 46 67 60 35 21
73 66 54 41 51 74 24 39 35 59 50 45 53
4 65 78 72 63 65 33 52 49 30 42 36 26
20 80 38 79 47 76 48 39 55 42 53 60 36
35 69 25 63 30 78 71 53 61 68 64 18 65
29 5% 43 52 63 75 5 75 15 3 28 71 29
3 57 45 72 40 42 67 41 26 47 90 49 46
51 38 47 60 41 37 52 40 68

IHocTpoenue HHTEPBAJILHOI0 BAPHALMOHHOIO psiia
ITyctb X, X,, X3...X, - COBOKYNHOCTb 3HAYEHUU CAYYAUHOU 6eauyunvl X,

IIOJIY4YCHHBIX B pE3yJIbTaTEC N HE3aBUCHUMBIX HOBTOpGHI/Iﬁ HCKOTOPOI'O 3KCIICPUMCHTA.

n

OTa COBOKYIIHOCTb HAa3bIBAeTCs 6bl0OpKol oO0beMa N, a X, - 6b100pOUHbIMU
3HAYEHUAMU.

DneMEeHTHI BRIOOPKH, PACTIONOKECHHBIE B MTOPSIIKE BO3pAacTaHMsI, 00pa3yroT Tak
Ha3bIBaCMbI sapuayuonusiti pso. Ilyctb | - 4Yucio pa3nuyHbIX BBIOOPOYHBIX

3HAa4eHUH B JaHHOH BbIOOpKe. [Jlanee depe3 X, X,,..., X, OyAeM 0003HaYaTh TOJIBKO

pasiuvrvle BBI60pO‘-IHBI€ 3HAa4YCHMHA. Ta6m/1ua 1 Taxke Ha3bIBAIOT eapuayyuOHHbIM
|

psadom (M, - YUCTO 8bIOOPOUHBIX 3HAUEHUI, PABHBIX X, > M, =1).
i=1
Tabnuna 1
X X, X, Ce : X,
YaCTOTBI m, m, e : m,
Ecmu ciyuaiinas BenmuumHa X gumckpetHa u | Bemuko wim, ecmm X

HEMpepbIBHA, TO BECh JMANa30H BHIOOPOYHBIX 3HAYEHHI pa3OuBarOT Ha K
I/IHTepBaJIOB paBHOfI JJINHBI. I[HH OHpeJ:[eJIeHI/ISI OHTI/IMaHBHOﬁ JJINHBI I/IHTepBaJIa
MOKHO HCIIOIb30BaTh Gopmyay Crepmkeca:

Xmax B Xmin

h= :
1+3,322-Ign

- COOTBCTCTBCHHO MAKCHUMaJIbHOC MW MHHHMAJIBHOC BLI60pO‘-IHI>Ie

X
3HayeHuss X. Ecim h okaxkercst ApoOHBIM, TO 3a JJIMHY MHTEpBaja HAJIO0 B3ATh JHOO
OypKaifiiee 1esoe 4ucio, Jubo ONmkaiiinyro, yaAoOHYIO JJIs BEIYUCICHUS Apo0b. 3a
HavaJo IepBOro MHTepBaia MPUHUMAIOT BEMYNHY &, = X,,;, —N/2.

rac Xmax’ min

Ecnu a, - Hayano | — ro uarepsana, To a, =a, +h, a; =a, +h u 1. 1.
Jlanee TMOACYUTHIBACTCS YHCIO N, BBHIOOPOYHBIX 3HAYCHUIA, MOMABIIMX B
KaKIbIi HMHTEpPBaJ (ai; ai+1], 1=12...k. 3naueHue, momaBilee Ha TPaHHILY

MHTEpBaja, OTHOCAT K HWHTEpPBAIYy C MEHBIIMM HOMEpOM. Pe3ynbrarbl 3THX
BBIYMCIICHUIN 0(DOPMIISIIOT B BUJIE TAOJIULIBI 2.
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Tabmuma 2

MHTEPBAITBI (a,,a,] (a,,a,] . (a,,a.,]
YaCTOTBI n, n, Ca n,
OTHOCHUTEIILHBIE W, W, . W,
Y4acCTOTHI
n .
OTy TabIUIy HA30BEM UHMEPBATbHHIM BapUAIMOHHBIM psigoMm (W, = —, 1=1,2...k,
n

N, - YHCII0 BEIGOPOYHBIX 3HAUEHHIT, OMABIIMX B IPOMEXKYTOK (,; a,, |).

3areM MHTEpPBAJIbHBIN BapUAIIMOHHBIN Psi/I YCIOBHO 3aMEHSIOT JUCKPETHBIM, B
IEPBOIl CTPOKE KOTOPOTO 3alUChIBAIOT CPEeIHIE 3HAUYCHHS MHTEpPBAIOB (Tabnaura 3).

Tabsmna 3
CEepeIMHBI X, X, . X,
UHTEPBAJIOB
OTHOCHTEIILHBIE W, W, C W,
Y4aCTOTBI
31eCh U Aajee Mo X; IMoApa3syMeBalOTCs CEPEIMHBI HHTEPBAJIOB, T. €.

i+1

_a i=1.2..k.

I'mcTorpaMmma u mMoJIMroH
T'ucmoepamma — 310 cryneH4aras Gpurypa, cocrosimasi u3 npsMoyroibHUKOB,
OCHOBaHHUS KOTOPBIX — HMHTepBaibl AuuHBI h, a BeicoTEl - W. /h, T. e. miowaos

KKJIOTO MNPAMOYTOJbHUKA PaBHA COOTBETCTBYIOLIECH OMHOCUMENbHOU Yacmome
(puc. 1). IlomHas muomaab BCEH TMCTOrpaMMbl paBHA edunuye. Ilpu yBennueHUH
yycia HaOMIOJEHUA M OJHOBPEMEHHOM U3MEIIbYEHUU WHTEPBAJIOB KOHMYP
eucmozpammol npubaudicaemcss K rpapuky (QyHKUMH naomHocmu BEPOSTHOCTH.
Takum 00pa3zom, MO BUAY TMCTOTPAMMbI MOKHO NMPEABAPUTENBHO CHIENATh BBIBOJ O
3aKOHE pacIpeAeeHusI N3y4aeMOl HENPEPBIBHOW N3y4aeMOM BETUYUHBI X .

W. A

h

[
»

0 a, a, a, a, a ay a, X

Puc. 1
llonuconom OTHOCUTENBHBIX YacTOT HA3BIBAIOT JIOMAaHY10, OTPC3KU KOTOpOP'I
COCIIUHSIOT TOYKHU (Xi, W, ), rae X; - cepeauHsl UHTEpBaOB, W, - COOTBETCTBYIOLIME
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UM OTHOCHUTENbHbIE 4YacTOThl (puc. 2). OOBIYHO MO BHAY IOJIUIOHA BBIIBHIAIOT
TUIIOTE3Y O 3aKOHE PACIPENETICHUS OUCKPEMHOU CITy4allHON BETMYUHBI.

A

W.

N

Puc. 2
3ameuanue. J1is BIOOpa TUIIOTE3BI O BUJIC 3aKOHA paCIpeIeTIeHUs CydaiHOMI
BEJIMYMHBI MOYKHO BOCTIOJIB30BAThCS TaOIHUIEH HEKOTOPHIX pacipeaeieHu, KOTOphIC
MIPUBOJIATCS B IPUIIOKEHUH 1.

OMnupuyeckas (PyHKIUA pacnpeneieHus
Omnupuueckas  @yukyus  pacnpedeneHus — ONPEACIAETCS  CIEAYIOIIHUM
PaBEHCTBOM:

. n
F (X) = FX,
rae N, - 4ucio 6vi6opounbix 3nauenut X, meHvuux X. Ilpu yBenndeHun dmcia

HabmoneHnii rpaduk F*(X) mpubmmkaercs kK rpapuky (QYHKIHH pacrpeieieHus

u3ydaemMoil ciy4yaiiHoil BenuuuHbl. [losTomy rpadux smnupudeckoil (yHKIUH
pacnpeneseHns TaKKe O3BOJISIET BbIIBUHYTh THIIOTE3Y O BUAE PACIIPEICIICHUS.

st moctpoennst pyHkmuu F(X) MOKHO HCIOJIB30BaTh HMHTEPBATBHBIN
BAPHUALIMOHHBIN PALI.

To4yeuHble OLIEHKHN MapaMeTPoOB

[Ipenmnonoxxum, 4YTO MTO BHUAY TUCTOTPAaMMbl WA IIOJUIOHA BbIJIBHUHYTA
TUIIOTE3a O BHUJAE 3aKOHA PACHPENEICHUs CIydauHOM BenuuuHbl X. Bo3Hukaer
HEOOXOJUMOCTh  ONPEACNIUTh  HEM3BECTHbIE  MapaMeTpbl  3TOTO0  3aKOHA
pacnpeneneHusl.

[TycTh € - HEW3BECTHBIN MapaMeTp U3y4aeMon CIydyaiHOM BETUYUHbBI X .

Oyenxoii @ mapamerpa O wHasbiBaeTCs r00ass (QYHKIUS OT BBIOOPOYHBIX
3HaYEHUM, KOTopas JaeT HeKoTopoe mnpubnamxenue it 6. HanmomuHum, 4to B
TEOPETUYECKOM IUJIAHE Ha 6blIOOPKY CMOTPAT KakK Ha nociedo8amenbHocms N
HEe3a8UCUMBIX CIVYAUHBIX GelUYUH, WUMEIOUIUX OOHO U modce pachnpeoesieHue,

coBmajarolee ¢ pacnpeoenernuem X.Ilosromy 6° - ciydaiiHas BeIHYUHA.

Ouenka @° Ha3bIBAETCSH HeCcMeujeHHOl, €CIIM €€ MaTeMAaTHYECKOE OXKHIaHHE
PaBHO OIICHHBAEMOMY IapameTpy, T. €. M@" =6, 6" Ha3bIBaeTCsS acuMnMOMuYecKu
necmewennon, ecau lim M@* =0.

nN—o0
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Omenka 6 Ha3BIBAETCS COCMOAMEbHOL, €CIIA OHA CXOIMUTCS TI0 BEPOSTHOCTH
K OIICHHBAEMOMY ITapaMeTpy, T. €. Uit Bcsikoro £ > 0, lim P(‘Q* — 6" >¢)=0.

N—oo

[Tockonpky GyHKIUI OT BBIOOPKH MOXHO MPHIyMaTb MHOTO, TO HYXHO

YCIOBUTBCS O PasyMHOCTH IPHUMEHSIEMBIX OIIEHOK. bymeM cuuraTh OIEHKY 6
pa3yMHOM, eciu OHa HecmewjeHHas (WIM aCUMNOTOTHUYECKM HECMEICHHAs) |
COCMOosIMeNbHaA.

Haubonpmuii uHTEpEC M1 HAC MPEJACTABIAIOT OLIEHKA MaTEMaTH4YeCKOIo
oxumanuss M X, mucnepcun D X. CymiecTByeT HECKOIBKO METOJOB IOJIYYEHUS
OLICHOK MapamMeTpoOB CIy4YalHbIX BeaM4YMH. Ha OCHOBE OAHOrO W3 HHUX HPHUHSTHI
CIEAYIOIINE OLIEHKH JJI APAMETPOB CIIy4YalHOM BEJIMYMHBI X :

1k
1) x ==)xn, - BBIOOpOUYHOE cpeaHee — oreHka st M X;
i=1
14 -
2) 52 = HZ(xi - X) N, - BeIOOpOUYHas aucnepcus — onenka aius D X,
i=1

MOKHO JI0Ka3aTh, YTO OLEHKU COCMOSMENbHbl, X - HecMeujeHHas, a S° -
aAcCUMNMOMU4eCcKY HeCMeujeHHasl.
JU1st BBIYMCIIEHUS 3TUX OLIEHOK YJTOOHO COCTaBUTh TabiuIy 4.

Tabmma 4
CepeIHBI 9acTOTHI N, XN, X, — X (x, —X)’n,
MHTEPBAJIOB X;
X n, XNy X, =X (Xl - )_()2 n,
Xy n, X Ny X, —X (Xk — )_()2 n,
2 n %N, Z(Xi _)_() Z:(Xi —)_()Zni

Iloce OTBICKaHUS OLIEHOK NapaMeTPOB 3alMCHIBAIOT  2UNOMEMUYECKYIO
(npenmnonaraeMyto) (GyHKIHMH MIOTHOCTH BEPOSATHOCTH M (PYHKLHUIO paclpeiesICHHUs.
B kauecTBe HEU3BECTHBIX MMapaMETPOB BHIOPAHHOTO 3aKOHA pacrpezesieHus: oepyTcs
UX TOYEYHBIE OLICHKHU.

JloBepuTe/ibHble HHTEPBAJIBI
ToueuHas OIlEHKA MOXKET 3HAYUTEJIHLHO  OTIMYATHECS OT OILIEHMBAEMOIO
napameTpa. UToOBl 1aTh MpEACTaBICHHUE O TOYHOCTH WM HAJCKHOCTH TOYCHHOU
OIICHKH, CTPOST JOBEPUTEIHLHBIC HHTCPBAIIHI.
IIycte 0" - ouenka aus mapaMerpa 6. 3amaguM JOCTATOYHO OOJIBIIYIO
BeposATHOCTh ¥ (Hampumep, ¥ =0,99; 0,95; 0,9) u Haiinem Ttakoe &>0, musa
KOTOPOTO

Plo-6<e)=7
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WJIH, 9TO TO KE CamMoe
PO —c<0<0" +&)=7. (1)

[locneqHee paBEeHCTBO O3HAYAET, UYTO C BEPOSTHOCTHIO 7 HEH3BECTHOE 3HAYCHHE
napamerpa 6 TOKPBHIBACTCS WHTEPBAIOM CO CIyYailHBIMH KOHIIAMH (H* —& 0"+ g),
KOTOPBIA HA3BIBACTCA  00BepUMENbHbIM —Unmepsaiom. Yucmo y  Ha3bIBaeTCA
HAO0eIHCHOCMbIO W JIOBEPUTEIHLHON BEpOSTHOCThIO, [ =1—y Ha3bIBaercs yposHem
3HAYUMOCTU, & € - MOYHOCMBIO OYEHKU.

B pasenctBe (1) mox 6" moapasymeBaercsi ciydaiiHas BennunHa. EcCiu ke

6" - KOHKpPETHOE 3HAYeHHE OIIEHKH, BBIYMCICHHOE MO BhIOOPKE, TO paBeHCTBO (1)
O3HAYaeT CJIEAYIOIIEe: BEpPOSTHOCTh  OMMOKM MpPU  YTBEPKACHUH, YTO

(9*—8<(9<0*+8),paBHa .

/loBepuTebHbIN HHTEPBAJ VISl OLEHKH HEM3BECTHOI0 MAaTEMATHYECKOI0
0KMIAHMSI HOPMAJIBHOM CJIyYAHHON BeJTHYNHBI
ToyeyHOM OLIEGHKOW [ MareMaTthdeckoro oxumanuss M X ciyxur
BbIOOpOUHOE cpeaHee X. CremoBareNbHO, AOBEpUTENbHBINM uHTEpBan mist M X
AMEET BHUJI

(x—¢& X+e).
3aaBasi HQJIGKHOCTD ¥ , MOJ0EPEM & TaK, YTOOBI BHIMOJIHSAIOCH COOTHOIIICHUE
P(x-M X|<s)=y )
Bo3moxxHBI JBa ciydas: TEpBBIM — Oucnepcus HOPMAJbHOM CiydaitHOM

BEIIMYUHBI X U38eCMHA, BTOPOU — Oucnepcus Heussecmua.

[lycth Oucnepcus 8° uzeecmua. J{jisl OTBICKAHUS € BOCIIONB3YEMCS T€M, UTO
X - HopmanbHas cy4daiiHasl BEJIMYMHA C MATEMAaTHYECKUM OXKUJlaHueM, paBHbl M X,

W JMcTiepcueii, paBHoit 6 /Nn. B cuimy sToro

P(x-M X|<¢)=

eJn
20 =, (3)

rae ®(x) - ¢pyukuus Jlamnaca, 3HaYeHHs KOTOPOW TaOyaupoBaHbl (CM. Mpwi. 2).

OGosHaunM t = &/n/§. CpaBHuBas paBeHcTBa (2) U (3), IPUXOJUM K BBIBOAY, UTO
20(t)=y, 1. e. D{H)=yp/2. N3 tabmuupl 3HayeHumir D(t) Hadgem t,
cooTBeTcTByMOmee y /2. B pesymprate €=t0 //n, a uckomsiii JOBEPUTEITbHBIH
WHTEpBaI

o._ ,0

X —t-—=; X+t-—
Jn Jn

Takum oOpasom, X-—-to/ Jn<MX<X+ts/Jn wu BEPOSATHOCTh TOTO, 4YTO
YTBEPKJICHHE OITMO0YHO, paBHA 1— ¥ .

[lycTb oucnepcus neuzsecmuna. Bocnonb3yemcs TeM, 4TO cllydaiiHasi BEJIMYHUHA
X-MX
T=———+n-1
S
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uMeeT pactpenenenne CTeioieHTa ¢ N—1cTeneHsMu cBOOOBI (0O pacmpeaeieHun
2 _ 13 2\
CrbrofieHTa cM. B npui. 1), rae S :—Z(Xi —X) n,. Ilo Tabmune (cm. mpui. 3)
Ni=1
HaneM Takoe 4ucio t, , 9To

P(TKt )=y.
Hocnez[Hee PaBCHCTBO O3HAYACT, YTO

P(\)‘(—M X|<t, ns_lj:y.

CrnetoBatesibHO, UCKOMBIN JIOBEPUTEIIbHBIM HHTEPBAT:

[kt it ).
"Jn-1"" 7 n-1
3ameuanue. 110 3a1aHHON HAZC)KHOCTH ¥ W YUCITY CTeNeHer cBoOo bl N —1 o
Tabumie (CM. TIpUL. 3) HAXOIUTCS YUCio t, TaKoe, 4To

P(Tt )=8=1-y.

JloBepuTeIbLHBIH HHTEPBAJ /1J151 HEU3BECTHOM JUCTIEPCUN
HOPMAJILHOM CJIY4YailHOU BeJINYUHBI
HarmoMHUM, 4TO TOYEUHOI OIEHKOH sl UCHEPCHH &° CIYKHMT CTAaTHCTHKA
(omenka) S°. JIysi MOBTOPEHHs JOBEPUTENHLHOTO HHTEPBAJIA BOCIIONB3YeMCs TEM, UTO
ciydaifHas BenuuuHa NS’ /5% MMeeT pacmpeseNeHne Xu-KBaapar ¢ N—1 creneHaMu
cB06OBI (cM. B ipHiL. 1). O603HaunM y° =ns’ /o7,

Paccmotpum ciyuait, korna N <30. [To tabmuue (mpwi. 4) omnpeaenum aBa
4uCa ), U ), TaK, 4TOOBI

1 1
P(z? <Zf):§(1—7)’ P(z’ <z§)=5(1+7),
r7ie ¥ - 3aJaHHas HaJIeKHOCTh (CM. puc. 3).

ZZA

v

of 1 X
Puc. 3

I'paduk GyHKIMN TUIOTHOCTH pacipeneneHns y> ¢ N—1 cTeneHsIMH cBOOO I
(n-1>3).
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2

ns
2
2<5< >

X2 X1

Torna P(;(f <ns’/8% < ;(22): y. Orcroga BbITekaeT, uto P

P _\/ﬁs<5<_\/ﬁs

X2 X1
Takum 06pa3oM, HHTEPBAI

ns®> ns’

2 1 2
X2 X1
CCThb ,Z[OBepI/ITeJIBHLIﬁ HHTepBaJI JJIs1 ,Z[I/ICHGpCI/II/I 5 , a I/IHTepBaH

X2 y4
- I[OBepHTeJIBHHﬁ HHTepBaJI JJIA CpCI[HeFO KBaI[paTI/I‘{eCKOFO OTKJIIOHCHU A 5 .
HYCTB TeHepL n> 30 . I[J_DI OHpeIIeJIeHI/IH FpaHI/IH ,Z[OBepI/ITeJIBHOFO HHTepBaHa,

2
IMOKPBIBAIOIICTO HCHU3BCCTHYIO AUCIICPCHUIO 0° ¢ HaJACKHOCTBIO ¥, BOCIIOJIB3YCMCA

tabmuuet mpui. 5. [lo y wu umcny creneHeil cBoboabl N—1 Haligem uwMcna

y,=~nly, u y,=~nly,. Torma WCKOMBIi IOBEPHTEIBHBI HMHTEpBAN A
JUCIICPCHU PABEH:
(v2s%; ris*)
a JUIsl CPE/IHETO KBaPaTHUECKOTO OTKIIOHCHUS —
(7 15, ¥ 25)'

IIpoBepka cTaTHCTHYECKHUX THIIOTE3

[Mox cmamucmuueckou eunome3oli TOHUMAIOT BCSIKOE NPEONOJIONCEHUE O
pacnpedenenuuy UCCASTYEMOU CITydaliHON BEJIMYMHBI, POBEpseMoe 1o BeIOOpKe. J{is
MIPOBEPKH CTATUCTUUYECKUX TMIIOTE3 UCIOJIB3YIOT CTATUCTUYECKUE KPUTEPUH.

Cmamucmuueckuii Kpumepui — 23TO npasuno, yKa3blBawollee, Koraa
CTATUCTUYECKYIO TUIIOTE3Y CIAEAYET NPUHSATh, & KOTJa OTBEPIHYTh.

Kputepun, oTHOcCAImMECS UCKIIOYUTEIBLHO K U0V (DYHKYUU pacnpeoeieHusl
WM IUIOTHOCTH PACIPENEIICHUS HCCIENYEMOM CIy4YaliHOM BEIWYMHBI, HA3BIBAIOT
KpUmepusiMu co21acusi.

Kpurepwuii cornacus y°

PaccmoTpum npuMeHeHre OJHOT0 W3 HauboJiee yImOTPEOUTENbHBIX KPUTEPUEB
— KpuTepus Xu-kBaapar. Hazganue ero cBsI3aHO ¢ UCIOJIb3YEMOM B HEM CTaTUCTUKOMN

(oreHKO#1), KOTOpyro o0o3HadaoT y°, a f(X) Takke pacmpeneneHueM y>. DTOT
KpuTepuii ObUT BBeleH aHrmiickuMm MatemaTukoMm K. ITupconom (1857 — 1936),
OMHUM M3 OCHOBOIOJOXKHHKOB MAaTeMaTHYecKoil CTaTHCTHKH. Kpurepmit y°
HA3BIBAIOT TAaKXKe KputepreM Ilupcona.

21



[TycTs BBIABHHYTAa THIIOTE3a, YTO H3ydaemas CilydaiiHas BeIMYHMHA HMEET
byukuio pacupeaenenus F(X) wim mnotHocTsh pacnpeaenenus f(X). [lycts nanee

BCs1 00J1aCTh M3MCHEHHS BEIMYMHBI X pa30uTa Ha K MHTEpBAJIOB
(a; a,], (a,; a,], ..., (a; a,,] mw np, - BeposTHOCTL m1A BemmumHBl X HpH
THIIOTETHYECKOM pacnpeneiednd  F(X) [OpHUHATE 3HAYEHHE, I[PUHAIICKAILEE

unrepsany (a;; a,|: P =P(a, <X<a,)=F(a,)-F(a)= ijﬂf(x)dx, i=1..k.

Ecamn n, - 4ucio BbIOOPOYHBIX 3HAYEHU, MNONABIIMX B HHTEpBAl (ai;ai+1],
1=1,2,...k, T0, 0ueBHIHO, TOKHBI BHINOIHITHCS YCIOBUS

k k
Zpi:]' u Zni:n’
i=1 i=1

rae N - 00beM BBIPAOOTKH.

Ecmu semmumnsr N, /n um P(i=1,2,..Kk) Mano pasmudgaercs, To pasymHO

CUMTaTh, YTO BBIIBHHYTas THIIOTE3a HE INPOTUBOPEUUT OINBITHBIM JAHHBIM. OTO
2

00CTOSITENILCTBO JISKUT B OCHOBE KPUTEpUS § .

PaccmoTpum Benmmunny

< (n, —np,)’
2
= (4)
i-t NP
(3mece N, - ciydaiiHele BenuuuHbl). [lupcoH no0Ka3an, 4To mpH OOJBIIUX N

2
CTaTUCTHUKA Y TIPAKTUYCCKU He 3deucum om cunomemudecKkozco pacnpedeﬂeHuﬂ )41

UMeeT pacnpedenenue y° ¢ I cmenenamu c60600bl (0 pacmlpeneneHud y° cM. B

npui. 1). Yucno creneHedt cBoOoab onpenensiercs mo gopmyne r=k—m-—1, roge m
-  KOJHMYECTBO HE3aBUCUMBIX TapaMeTPOB THUIIOTETUYECKOTO paCIpeIesiCHus,
OIICHMBAEMBbIX Ha BHIOOPKE.

UtoOsl copmynupoBaTh MNPaBWIO MPOBEPKH THUIOTE3bI O BHJAE 3aKOHA
pacrpeeneHus X, ciemnyeT  BbIOpaTh YPOBEHb  3HAYUMOCTH S

(,b’ =0,2;01; 0,05I/IT,Z[.). [To tabmuue (mpwi. 4) HalieM Takoe YHCIIO ;(kzp, YTOOBI
BBITIOJIHSJIOCH PABEHCTBO
P(x* = 22,)= 8,
rae y° uMeer I' cTemeHei CBOGOIDL.
Kputepuii y* 3akmouaercs B cleayomeM. Eciu 3HaueHne >, BHIYHCIEHHOE
M0 BBIOOPKE OKaXXeTCs OO0JbIINE WJIM PaBHO ;(kzp, TUIoTe3y OTBeprarT. Ecnmu ke
BBLIOOPOYHOE 3HAUEHUE > MEHBIIIE Zlfp’ TO TUMNOTE3y NPUHUMAIOT, TO €CTh TOBOPSIT,

YTO THUIIOTE€3a HE NPOTHUBOPEUMUT OMBITHHIM JAaHHbIM. [locTymas mo ykazaHHOMY
NpaBUIly, B JEHCTBUTEILHOCTH BEPHYIO TMIIOTE3y Mbl OTBepraem juiib B [ -100%

CIIy4acB.
VKaxkeM cXeMy NpUMEeHEHUs KpUTepus y°.
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1. Beraucnsercs y° mo dopmyne (4). Beraucnenus yno6HO BecTH, DHKCHPYS
IPOMEKYTOUHBIE PE3yJIbTAThI B TAOIHUIIE 5.

Tabauna 5

NHTepBabl n, p; np, N =np; | (n,—np, )’ | (n, —np, )’
(ai : a‘i+1] npi

(a; az] n P np, N, —Np, (nl —np, )2 (n, —np, )2
np,

(ak ; ak+1] nk pk npk r-lk - npk (nk - npk )2 (nk B npk )2'
NP,
Zni:n Zpizl Z:ZZ

2. 3anmaercs ypoBeHb 3HauuMOCTH [. OmnpenensieTcs 4Ucio CTereHeld cBOOOIbI

r=k—m-1, rme m - KOJIMYECTBO MapaMeTPOB TUIOTETHYECKOTO pacCHpeIeiIeHus,
OLICHBAEMBIX IO BBIOOPKE.

3. [Io B u r ¢ nomomibio TaOIUIBI (TpUJl. 4)HAXOJUTCS KPUTHUECKOE 3HAUCHUE
2
X« p*
2 2 2 2
4, Ecim 2 g, ,, TO THIIOTE3y OTBEPTaIOT, €CIU ¥ “< ¥\ ,, TO TUIOTE3Y CYATAIOT

HE NPOTUBOPEYAIICH ONBITHBIM JaHHBIM.
< 2 < 2
3ameuanue. Kaxmpii naTepan BHOCHT B y° BKman, passsii (n, —np, )*/np,,
rae NP, - cpedHee YWCIO MOMAaJaHWi B | - BI MHTEpPBAJ, €CIM THIIOTE3a HE
IPOTHBOPEYUT OIBITHBIM AaHHBIM. IIpy Manmelx NP; pojb KaXIOro OTIAECIBHOTO

HaOmofeHus: Benuka. UToObl €€ CHU3HTh, PEKOMEHIYETCS CHU3UTh PAa30MBKY Ha
MHTEpPBAJIBl TaK, 4TOOBI Bce NP, ObuIM gocraTouyHo OonbmmMmu. Ha mpakTuke 31O

CBOAMTCS K TPeOOBAHUIO UMETH B KaXKJIOM MHTEpBasie He MeHee 5 — 10 HaOmroaeHuil.
WNurtepBanbl, cojepkanue Majio HaOMIOIeHUM, PEKOMEHIyeTcsl OOBEIUHSATH C
COCEIHUMH.

Bonpocs! 11s1 3a10MThI padoThI
UTo Ha3bIBAIOT BEIOOPKOIL?
UTo Ha3bIBAIOT BApUALIMOHHBIM PSIOM?
Kak cTposiTcst IMCKpETHBIN M MHTEPBAJIBHBIN BApUAIMOHHBIC PSIbI?
Kak crpositcs rucrorpamma u nonuron? KakoBo ux HazHaueHue?
Uro HazpIBaloT >MmOupuyueckor ¢GyHKImen pacnpeaenenus? KakoBa ee CBs3b C
(GyHKIIMEH pacnpeesieHus: H3y4aeMoi ClydailHOM BETUYUHBI?
UTo Ha3bIBAIOT TOUEUHOM OIIEHKOW mapameTpa?

agbhwpnE

S
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7. Kakas olleHKa Ha3bIBACTCS COCTOSITEIILHOM, HECMEIICHHOM, aCHMITOTHYCCKH
HECMEILIEHHON?

8. HazoBuTe olleHKM JUIsi MAaTEMAaTHYECKOTO OXHaaHus, aucnepcuu. O0mamamT Ju
9TH OLICHKH CBOMCTBAMM COCTOSTEIBHOCTHA M HECMEILICHHOCTH ?

9. YUro Ha3pIBAIOT JOBEPUTEIbHBIM HHTEpBaoM? YUTO Ha3BIBAIOT HAJICKHOCTHIO,
YPOBHEM 3HAYUMOCTH, TOUHOCTBIO OLICHKH?

10.Kak cTpouTCsi TOBEPUTEIBHBIM HWHTEPBAI IS MAaTEeMaTHYECKOTO OXKHUIAHUS
HOPMAJIBHO PACIpEICICHHON CIy4allHOW BEJIWYWHBI: IPU W3BECTHOM JTHUCIIEPCHUH,
IIPY HEU3BECTHOM JUCTIEPCHH?

11.Yt0 mpouCXOaUT C IJMHOW JIOBEPUTEIHHOTO WMHTEpPBAJIA JJII MAaTEMAaTHYECKOTO
OKHJIaHUS TIPU YBEJIIMUECHUU 00beMa BHIOOPKH; TIPU U3MEHEHUN HAJC)KHOCTH?

12.Kak cTpouTCs JOBEPHUTEIbHBIA WHTEPBANT [JI JAWCIEPCHA  HOPMAIIBHO
pacrpeeeHHON ClIy4YailHOW BEJIMYUHBI?

13.Y10 HaA3BIBAIOT CTATUCTHYCCKON THIIOTE301?

14.Yt0 Ha3bIBAIOT CTATUCTUYECKUM KPUTEPHEM, KPUTEPUEM COTIacus?

15.00b5cHUTE TMPUHIMI TPOBEPKH CTATUCTUUECKUX THUIIOTE3 C  ITOMOIIBIO
CTAaTUCTUYECKUX KPUTEPHUEB.

16.Ha uem OCHOBaH KpUTepHil cornacus Xu-KBajapaT? 3amuIIuTe CTATUCTUKY J~.

17. Haiite oOuryro cxemy MpPOBEPKH TUIIOTE3 O BHUJE (DYHKIMHM pACIpPEEICHUS C
TIOMOIITBIO KPUTEPUS f°.

18.KaKoBa BEpOATHOCTh TOTO, YTO MO KPUTEPUIO y > OyAeT OTBEprHyTA MPAaBUIbHAS

rurnores3a’?
19.Ha ocHOBaHMHM KaKuX MPU3HAKOB MOYKHO MPOW3BECTH NPEIBAPUTEIHHBIN BBHIOOD
3aKOHA PacCIpeeICHUs CITy4YalHOW BEJTUYMHbBI?
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1 7
Tabnuna 3navenuii pyHkiun O(X) = —— Ie_z "2dz
N2 G

[Tpunoxenue 1

X ox) | X o) | X | Ox) | X D) X |DX)| X D) | X | D(X)
0,00 | 0,0000 | 0,400,554 | 0,80 0,2881 |1,20)|0,3849 | 1,60 |0,4452 | 2,00 | 0,4772 | 2,80 | 0,4974
0,01 |0,0040 | 04101591 |081)0,2910 |121)0,3869 |1,61|0,4463 | 2,02 | 0,4783 | 2,82 | 0,4976
0,02 |0,0080 | 04201628 | 0,82 |0,2939 |122)|0,3883 | 1,62 |0,4474 | 2,04 | 0,4793 | 2,84 | 0,4977
0,03 |0,0120 | 0,43 |0,1664 | 0,83 | 0,2967 | 1,23 |0,3907 | 1,63 |0,4484 | 2,06 | 0,4803 | 2,86 | 0,4979
0,04 |0,0160 | 044 |0,1700 | 0,84 |0,2995 |124|03925 |1,64|0,4495 | 2,08 0,4812 | 2,88 | 0,4960
0,05 ]0,019 |045|0,1736 |0,85)0,3023 | 125)|0,3944 |1,65|0,4505 | 2,10 0,4821 | 2,90 | 0,4981
0,06 |0,0239 |046|0,1772 | 086 |0,3051 | 12603962 | 1,66 |0,4515 |2,12)0,4830 | 2,92 | 0,4982
0,07 |0,0279 |047|0,1808 |0,87)0,3078 | 12703980 | 1,67 |0,4525 | 2,14 0,4838 | 2,94 | 0,4984
0,08 |0,0319 |0480,1844 | 0,88 | 0,3106 | 1,28 | 0,3997 |1,68|0,4535 | 2,16 | 0,4846 | 2,96 | 0,4985
0,09 10035 |0490,1879 |0,89)0,3133 | 12904015 |1,69|0,4545 | 2,18 0,4854 | 2,98 | 0,4986
0,10 ] 0,0398 | 050 0,1915 | 0,90 | 0,3159 |130)0,4032 |1,70|0,4554 | 2,20 | 0,4861 | 3,00 | 0,49865
0,11 10,0438 | 05101950 |091 0,318 |131)|04049 |1,71]0,4564 | 222 0,4868 | 3,20 | 0,49931
0,12 10,0478 | 052 0,198 | 0,92 0,3212 |132)|0,4066 | 1,72 |0,4573 | 2,24 | 0,4875 | 3,40 | 0,49966
0,13 | 0,0517 |053|0,2019 |0,93)0,3238 | 13304882 |1,73|0,4582 | 2,26 | 0,4881 | 3,60 | 0,499841
0,14 | 0,0557 | 054 |0,2054 | 094 )0,3264 | 1340409 |1,74]0,4591 | 2,28 | 0,4887 | 3,80 | 0,499928
0,15 ] 0,059 | 05502088 |095)0,3289 |135)|04115 |1,75]0,4599 | 2,30 | 0,4893 | 4,00 | 0,499968
0,16 | 0,0636 | 056 | 0,2123 | 0,9 | 0,3315 | 1,36 0,4131 | 1,76 | 0,4608 | 2,32 | 0,4898 | 4,50 | 0,499997
0,17 |0,0675 | 057 |0,2157 | 0,97 |0,3340 | 13704142 | 1,77 |0,4616 | 2,34 | 0,4904 | 5,00 | 0,499997
0,18 |0,0714 | 058 | 0,2190 | 0,98 | 0,3365 | 1,38 | 0,4162 | 1,78 | 0,4625 | 2,36 | 0,4909
0,19 10,0753 | 059 |0,2224 | 0,99 |0,3389 | 13904177 |1,79|0,4633 | 2,38 | 0,4913
0,20 | 0,0793 | 0,60 | 0,2257 | 1,00 | 0,3413 | 1,40 | 0,4192 | 1,80 | 0,4641 | 2,40 | 0,4918
021 0,083 |061]0,2291 |101)0,3438 | 1,41 0,4207 | 1,81 |0,4649 | 2,42 | 0,4922
0,22 10,0871 | 06202324 | 1,02 |0,3461 | 14204222 | 1,82 |0,4656 | 2,44 | 0,4927
0,23 10,0910 | 0,63 | 0,2357 | 1,03 |0,3485 | 14304236 | 1,83 |0,4664 | 2,46 | 0,4931
0,24 10,0948 | 064 |0,2389 | 1,04 |0,3508 | 1,44 |04251 | 1,84 |0,4671 | 2,48 | 0,4934
0,25 |0,0987 |065]0,2422 |105)|0,3531 | 14504265 | 1,85]|0,4678 | 2,50 | 0,4938
0,26 | 0,1026 | 0,66 | 0,2454 | 1,06 | 0,3554 | 1,46 | 0,4279 | 1,86 | 0,4686 | 2,52 | 0,4941
0,27 |0,1064 | 0,67 | 0,2486 | 1,07 | 0,3577 | 1,47 | 0,4292 | 1,87 | 0,4693 | 2,54 | 0,4945
0,28 |0,1103 | 0,68 | 0,2517 | 1,08 | 0,3599 | 1,48 | 0,4306 | 1,88 | 0,4699 | 2,56 | 0,4948
029 |101141 | 069 |0,2549 | 1,09 |0,3621 | 14904319 |1,89 04706 | 2,58 | 0,4951
0,30 |0,1179 | 0,70 | 0,2580 | 1,10 | 0,3643 | 1,50 | 0,4332 | 1,90 | 0,4713 | 2,60 | 0,4953
031 |01217 |0,71]0,2611 | 1,11 |0,3665 | 15104345 |191|0,4719 | 2,62 | 0,4956
0,32 |0,1255 |0,72|0,2642 | 1,12 |0,3686 | 1,52 | 0,4357 | 192 |0,4726 | 2,64 | 0,4959
0,33 |0,1293 | 0,73 |0,2673 | 1,13 |0,3708 | 153 | 0,4370 | 1,93 |0,4732 | 2,66 | 0,4961
034 01331 |0,74|0,2703 | 1,14 10,3729 | 154 |0,4382 |194|0,4738 | 2,68 | 0,4963
035 |0,1368 |0,75]0,2734 | 1,15|0,3740 | 15504394 |195|0,4744 | 2,70 | 0,4965
0,36 | 0,1406 | 0,76 | 0,2764 | 1,16 | 0,3770 | 1,56 | 0,4406 | 1,96 | 0,4750 | 2,72 | 0,4967
0,37 10,1443 | 0,77 10,2794 | 1,17 |0,3790 | 157 | 0,4418 | 197 | 0,475 | 2,74 | 0,4969
0,38 |0,1480 | 0,78 | 0,2823 | 1,18 | 0,3810 | 158 | 0,4429 | 1,98 | 0,4761 | 2,76 | 0,4971
0,39 |[01517 |0,79|0,2852 | 1,19 |0,3830 | 159 | 0,4441 | 1,99 | 04767 | 2,78 | 0,4973
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[Tpunoxenue 2
Tabnuna peneHuit ypaBHEeHUsI P(| T t ): [ 11 Clly4aitHOM BeJIMYUHBI 1,

pacnpeneneHHoi o 3akoHy CThIOZICHTa C N CTETICHSIMU CBOOOIBI

n

p 0,1 0,05 0,025 0,02 0,01 0,005 0,003 0,002 0,001

1 6,314 | 12,706 | 25452 | 31,821 | 63,657 | 127,3 212,2 318,3 636,6
2 2,920 4,303 6,205 6,965 9,925 | 14,089 | 18,216 | 22,327 | 31,600
3 2,353 3,182 4,177 4,541 5,841 7,453 8,891 | 10,214 | 12,922
4 2,132 2,776 3,495 2,747 4,604 5,997 6,435 7,173 8,610
5 2,015 2,571 3,163 3,365 4,032 4,773 5,376 5,893 6,869
6 1,943 2,447 2,969 3,143 3,707 4,317 4,800 5,208 5,959
7 1,895 2,365 2,841 2,998 3,499 3,883 4,199 4,501 5,041
8 1,860 2,306 2,752 2,896 3,355 3,833 4,199 4,501 5,041
9 1,833 2,262 2,685 2,821 3,250 3,690 4,024 4,297 4,781
10 1,812 2,228 2,634 2,764 3,169 3,581 3,892 4,144 4,587
12 1,782 2,179 2,560 2,681 3,055 3,428 3,706 3,930 4,318
14 1,761 2,145 2,510 2,624 2,977 3,326 3,583 3,787 4,140
16 1,746 2,120 2,473 2,583 2,921 3,252 3,494 3,686 4,015
18 1,734 2,101 2,445 2,552 2,878 3,193 3,428 3,610 3,922
20 1,725 2,086 2,423 2,528 2,845 3,153 3,376 3,552 3,849
22 1,717 2,074 2,405 2,508 2,819 3,119 3,335 3,505 3,792
24 1,711 2,064 2,391 2,492 2,797 3,092 3,302 3,467 3,745
26 1,706 2,056 2,379 2,479 2,779 3,067 3,274 3,435 3,704
28 1,701 2,048 2,369 2,467 2,763 3,047 3,250 3,408 3,674
30 1,697 2,042 2,360 2,457 2,750 3,030 3,230 3,386 3,646
40 1,684 2,021 2,423 2,704 3,551
60 1,671 2,000 2,390 2,660 3,460
80 1,990 2,374 2,639 3,415
120 1,658 1,980 2,36 2,62 3,37
200 1,972 2,345 2,601 3,339
500 1,965 2,334 2,586 3,310
1,645 1,960 2,241 2,326 2,576 2,807 2,968 3,090 3,291
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Tabnuna pemeHuit ypaBHEeHUsI P(;(Z > ;(fp)z f  Ipunoxenue 3

JJIL pacpeacICHUs XM-KBaJpar ¢ I' CTCHCHAMHU CBO6OI[BI

r 0,99 0,98 0,95 090 080 070 0,50 030 | 020 ] 010 | 005 | 002 | 001 | 0005 | 0,002 | 0,001
B
1 | 0,00016 | 0,0006 | 0,0039 | 0,016 | 0,064 | 0,148 | 0445 | 107 | 164 | 2,7 | 38 |54 |66 |79 |95 | 10,83
2 | 0,020 0,040 0,03 | 0211 | 0,446 | 0,713 | 1,386 | 2,41 | 322 | 46 |60 |78 |92 | 116 | 124 | 138
3 | 0,115 0,185 0352 | 0,584 | 1,005 | 0,424 | 2,366 | 3.66 | 464 | 63 | 7.8 | 98 | 11,3 | 128 | 148 | 16,3
4 030 0,43 0,71 106 | 165 | 2,19 3,36 49 |60 |78 |95 | 1.7 | 133 | 149 | 169 | 185
5 | 055 0,75 1,14 161 | 234 | 3,00 4,35 61 |73 |92 |11 | 134 | 151 | 163 | 189 | 205
6 | 087 113 1,63 220 | 307 | 383 535 72 |86 | 106 | 126 | 150 | 168 | 186 | 20,7 | 22,5
7 | 124 1,56 2,17 283 | 382 | 467 6,35 84 |98 | 120 | 141 | 16,6 | 185 | 203 | 22,6 | 243
8 | 165 2,03 273 349 | 459 | 553 7,34 95 | 11,8 | 134 | 155 | 182 | 20,1 | 21,9 | 243 | 261
9 | 2,09 2,53 3,32 417 | 538 | 6,39 8,34 107 | 12,2 | 147 | 169 | 19,7 | 21,7 | 236 | 26,1 | 27,9
10 | 2,56 3,06 3,94 4386 | 618 | 7,27 9,34 118 | 134 | 16,0 | 183 | 21,2 | 232 | 252 | 27,7 | 29,6
11 | 31 36 4.6 56 7.0 8,1 103 129 | 146 | 173 | 197 | 22,6 | 247 | 268 | 294 | 313
12 | 36 4,2 52 6,3 78 9,0 11,3 140 | 158 | 185 | 21,0 | 241 | 26,2 | 283 | 31 32,9
13 | 41 4,3 59 7.0 8,6 9.9 123 151 | 17,0 | 198 | 224 | 255 | 27,7 | 298 | 325 | 345
14 | 47 54 6,6 78 95 10,8 133 162 | 182 | 21,1 | 237 | 26,9 | 29,1 | 31 34 36,1
15 |52 6,0 73 85 103 | 1.7 143 173 | 193 | 223 | 250 | 283 | 30,6 | 325 | 355 | 37,7
16 |58 6,6 8,0 93 112 | 126 153 184 | 205 | 235 | 26,3 | 29,6 | 32,0 | 34 37 39,2
17 | 64 73 8,7 101 | 120 | 135 16,3 195 | 21,6 | 248 | 276 | 31,0 | 33,4 | 355 | 385 | 40,8
18 | 7,0 7.9 9,4 109 | 129 | 144 173 206 | 22,8 | 260 | 289 | 323 | 348 | 37 40 42,3
19 |76 8,6 10,1 11,7 | 137 | 154 18,3 217 | 239 | 272 | 30,1 | 337 | 36,2 | 385 | 415 | 438
20 | 83 9,2 10,9 124 | 146 | 163 19,3 228 | 250 | 284 | 31,4 | 350 | 37,6 | 40 43 453
21 | 89 9,9 11,6 132 | 154 | 17,2 20,3 239 | 26,2 | 29,6 | 32,7 | 36,3 | 389 | 41,5 | 445 | 468
22 | 95 10,6 123 140 | 163 | 181 21,3 249 | 273 | 30,8 | 339 | 37,7 | 403 | 425 | 46 483
23 | 10,2 113 13,1 148 | 172 | 19,0 22,3 26,0 | 284 | 320 | 352 | 39,0 | 41,6 | 440 | 475 | 497
24 | 109 12,0 138 157 | 181 | 199 23,3 271 | 29,6 | 332 | 36,4 | 40,3 | 430 | 465 | 485 | 512
25 | 11,5 127 14,6 165 | 189 | 20,9 24,3 281 | 30,7 | 344 | 37,7 | 41,6 | 443 | 47 50 52,6
26 | 12,2 134 154 173 | 198 | 218 25,3 293 | 31,8 | 356 | 389 | 420 | 456 | 48 515 | 54,1
27 | 129 14,1 16,2 181 | 20,7 | 22.7 26,3 303 | 32,9 | 36,7 | 40,1 | 441 | 47,0 | 495 | 53 55,5
28 | 13,6 14,8 16,9 189 | 216 | 236 273 31,4 | 340 | 37,9 | 41,3 | 454 | 483 | 51 545 | 56,9
29 | 143 15,6 17,7 198 | 225 | 246 28,3 325 | 351 | 39,1 | 42,6 | 46,7 | 496 | 52,5 | 56 58,3
30 | 150 16,3 18,5 206 | 234 | 255 29,3 335 | 36,3 | 40,3 | 438 | 480 | 50,9 | 54 575 | 59,7
Tabnuna HUKHUX ¥, U BEPXHUX ¥, TPaHUI] TOBEpUTEIbHOrO nHTEpBana [lpunoxenue 4
7, S<OXY, S
0,95 0,95
V1 e 71 V2
v=n-1 v=n-1
1 0,446 31,9 20 0,765 1,444
2 0,521 6,28 21 0,769 1,429
3 0,566 3,73 22 0,773 1,416
4 0,599 2,87 23 0,777 1,402
5 0,624 2,45 24 0,781 1,391
6 0,644 2,202 25 0,784 1,380
7 0,661 2,035 26 0,788 1,371
8 0,675 1,916 27 0,791 1,361
9 0,688 1,826 28 0,794 1,352
10 0,699 1,755 29 0,795 1,344
11 0,708 1,698 30 0,799 1,337
12 0,717 1,651 40 1,279 1,279
13 0,725 1,611 50 1,243 1,243
14 0,732 1,577 60 1,217 1,217
15 0,739 1,548 70 1,198 1,198
16 0,745 1,522 80 1,183 1,183
17 0,750 1,499 90 1,171 1,171
18 0,756 1,479 100 1,161 1,161
19 0,760 1,460 200 1,090 1,090
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