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IHPUJIOKEHME 1

Cmamucmuyeckue mabnuusi

3HavYeHNEe HOPMAILHOW (PYHKIIUU pacipeneIeHus

Taomauua I11.1

d(x) = ! [e"*dt
N2T S

X D (x) X D (x) X D (x)

1 2 3 4 5 6
-4,00 0,0000 -1,91 0,0281 -1,62 0,0526
-3,90 0,0001 -1,90 0,0288 -1,61 0,0537
-3,80 0,0001 -1,89 0,0294 -1,60 0,0548
-3,70 0,0002 -1,88 0,0301 -1,59 0,0559
-3,60 0,0002 -1,87 0,0307 -1,58 0,0571
-3,50 0,0003 -1,86 0,0314 -1,57 0,0582
-3,50 0,0003 -1,85 0,0322 -1,56 0,0594
-3,30 0,0005 -1,84 0,0329 -1,55 0,0606
-3,20 0,0007 -1,83 0,0336 -1,54 0,0618
-3,10 0,0010 -1,82 0,0344 -1,53 0,0630
-3,00 0,0014 -1,81 0,0351 -1,52 0,0643
-2,90 0,0019 -1,80 0,0359 -1,51 0,0655
-2,80 0,0026 -1,79 0,0367 -1,50 0,0668
-2,70 0,0035 -1,78 0,0375 -1,49 0,0681
-2,60 0,0047 -1,77 0,0384 -1,48 0,0694
-2,50 0,0063 -1,76 0,0392 -1,47 0,0708
-2,40 0,0082 -1,75 0,0401 -1,46 0,0721
-2,30 0,0108 -1,74 0,0409 -1,45 0,0735
-2,20 0,0139 -1,73 0,0417 -1,44 0,0749
-2,10 0,0179 -1,72 0,0427 -1,43 0,0764
-2,00 0,0228 -1,71 0,0436 -1,42 0,0778
-1,99 0,0233 -1,70 0,0446 -1,41 0,0793
-1,98 0,0239 -1,69 0,0455 -1,40 0,0808
-1,97 0,0244 -1,68 0,0465 -1,39 0,0823
-1,96 0,0250 -1,67 0,0475 -1,38 0,0838
-1,95 0,0256 -1,66 0,0485 -1,37 0,0853
-1,94 0,0262 -1,65 0,0495 -1,36 0,0869
-1,93 0,0268 -1,64 0,0505 -1,35 0,9115
-1,92 0,0274 -1,63 0,0516 -1,34 0,0901
-1,33 0,0918 -0,89 0,1867 -0,45 0,3264
-1,32 0,0934 -0,88 0,1894 -0,44 0,3300
-1,31 0,0951 -0,87 0,1922 -0,43 0,3336
-1,30 0,0968 -0,86 0,1949 -0,42 0,3372
-1,29 0,0985 -0,85 0,1977 -0,41 0,3409
-1,28 0,1003 -0,84 0,2005 -0,40 0,3446
-1,27 0,1020 -0,83 0,2033 -0,39 0,3483
-1,26 0,1038 -0,82 0,2061 -0,38 0,3520




[Iponomxenue Tabmuue: I11.1

1 2 3 4 5 6
-1,25 0,1056 -0,81 0,2090 -0,37 0,3557
-1,24 0,1075 -0,80 0,2119 -0,36 0,3594
-1,23 0,1093 -0,79 0,2148 -0,35 0,3632
-1,22 0,1112 -0,78 0,2177 -0,34 0,3669
-1,21 0,1131 -0,77 0,2206 -0,33 0,3707
-1,20 0,1151 -0,76 0,2236 -0,32 0,3745
-1,19 0,1170 -0,75 0,2266 -0,31 0,3783
-1,18 0,1190 -0,74 0,2296 -0,30 0,3821
-1,17 0,1210 -0,73 0,2327 -0,29 0,3859
-1,16 0,1230 -0,72 0,2358 -0,28 0,3897
-1,15 0,1251 -0,71 0,2389 -0,27 0,3936
-1,14 0,1271 -0,70 0,2420 -0,26 0,3974
-1,13 0,1292 -0,69 0,2451 -0,25 0,4013
-1,12 0,1314 -0,68 0,2483 -0,24 0,4052
-1,11 0,1335 -0,67 0,2514 -0,23 0,4090
-1,10 0,1357 -0,66 0,2546 -0,22 0,4129
-1,09 0,1379 -0,65 0,2578 -0,21 0,4168
-1,08 0,1401 -0,64 0,2671 -0,20 0,4207
-1,07 0,1423 -0,63 0,2643 -0,19 0,4247
-1,06 0,1446 -0,62 0,2676 -0,18 0,4286
-1,05 0,1469 -0,61 0,2709 -0,17 0,4325
-1,04 0,1492 -0,60 0,2743 -0,16 0,4364
-1,03 0,1515 -0,59 0,2776 -0,15 0,4404
-1,02 0,1539 -0,58 0,2810 -0,14 0,4443
-1,01 0,1562 -0,57 0,2843 -0,13 0,4483
-1,00 0,1587 -0,56 0,2877 -0,12 0,4522
-0,99 0,1611 -0,55 0,2912 -0,11 0,4562
-0,98 0,1635 -0,54 0,2946 -0,10 0,4602
-0,97 0,1660 -0,53 0,2981 -0,09 0,4641
-0,96 0,1685 -0,52 0,3015 -0,08 0,4681
-0,95 0,1711 -0,51 0,3050 -0,07 0,4721
-0,94 0,1736 -0,50 0,3085 -0,06 0,4761
-0,93 0,1762 -0,49 0,3121 -0,05 0,4801
-0,92 0,1788 -0,48 0,3156 -0,04 0,4840
-0,91 0,1814 -0,47 0,3192 -0,03 0,4880
-0,90 0,1841 -0,46 0,3228 -0,02 0,4920
-0,01 0,4960 0,43 0,6664 0,87 0,8078
0,00 0,5000 0,44 0,6700 0,88 0,8106
0,01 0,5040 0,45 0,6736 0,89 0,8133
0,02 0,5080 0,46 0,6772 0,90 0,8159
0,03 0,5120 0,47 0,6808 0,91 0,8186
0,04 0,5160 0,48 0,6844 0,92 0,8212
0,05 0,5199 0,49 0,6879 0,93 0,8232
0,06 0,5239 0,50 0,6915 0,94 0,8264
0,07 0,5279 0,51 0,6950 0,95 0,8289
0,08 0,5319 0,52 0,6925 0,96 0,8315
0,09 0,5359 0,53 0,7019 0,97 0,8340
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[Iponomxenue Tabmuuer I11.1

1 2 3 4 5 6
0,10 0,5398 0,54 0,7054 0,98 0,8365
0,11 0,5438 0,55 0,7088 0,99 0,8389
0,12 0,5478 0,56 0,7123 1,00 0,8413
0,13 0,5517 0,57 0,7157 1,01 0,8438
0,14 0,5557 0,58 0,7190 1,02 0,8461
0,15 0,5596 0,59 0,7224 1,03 0,8485
0,16 0,5636 0,60 0,7257 1,04 0,8508
0,17 0,5675 0,61 0,7291 1,05 0,8531
0,18 0,5714 0,62 0,7324 1,06 0,8554
0,19 0,5753 0,63 0,7357 1,07 0,8577
0,20 0,5793 0,64 0,7389 1,08 0,8599
0,21 0,5832 0,65 0,7422 1,09 0,8621
0,22 0,5871 0,66 0,7454 1,10 0,8643
0,23 0,5910 0,67 0,7486 1,11 0,8665
0,24 0,5948 0,68 0,7517 1,12 0,8686
0,25 0,5987 0,69 0,7549 1,13 0,8708
0,26 0,6026 0,70 0,7580 1,14 0,8729
0,27 0,6064 0,71 0,7611 1,15 0,8749
0,28 0,6103 0,72 0,7642 1,16 0,8770
0,29 0,6141 0,73 0,7673 1,17 0,8790
0,30 0,6179 0,74 0,7704 1,18 0,8810
0,31 0,6217 0,75 0,7734 1,19 0,8830
0,32 0,6255 0,76 0,7764 1,20 0,8849
0,33 0,6293 0,77 0,7794 1,21 0,8869
0,34 0,6331 0,78 0,7823 1,22 0,8888
0,35 0,6368 0,79 0,7852 1,23 0,8907
0,36 0,6406 0,80 0,7881 1,24 0,8925
0,37 0,6443 0,81 0,7910 1,25 0,8944
0,38 0,6480 0,82 0,7939 1,26 0,8962
0,39 0,6517 0,83 0,7967 1,27 0,8990
0,40 0,6554 0,84 0,7995 1,28 0,8997
0,41 0,6591 0,85 0,8023 1,29 0,9015
0,42 0,6628 0,86 0,8051 1,30 0,9032
1,31 0,9049 1,61 0,9463 1,91 0,9719
1,32 0,9066 1,62 0,9474 1,92 0,9726
1,33 0,9082 1,63 0,9484 1,93 0,9732
1,34 0,9099 1,64 0,9495 1,94 0,9738
1,35 0,9115 1,65 0,9505 1,95 0,9744
1,36 0,9131 1,66 0,9515 1,96 0,9750
1,37 0,9147 1,67 0,9525 1,97 0,9756
1,38 0,9162 1,68 0,9535 1,98 0,9761
1,39 0,9177 1,69 0,9545 1,99 0,9767
1,40 0,9192 1,70 0,9554 2,00 0,9772
1,41 0,9207 1,71 0,9564 2,10 0,9821
1,42 0,9222 1,72 0,9573 2,20 0,9861
1,43 0,9236 1,73 0,9583 2,30 0,9892
1,44 0,9251 1,74 0,9591 2,40 0,9918
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[Tponomxenue Tabmuuer I11.1

1 2 3 4 5 6
1,45 0,9265 1,75 0,9599 2,50 0,9937
1,46 0,9279 1,76 0,9608 2,60 0,9953
1,47 0,9292 1,77 0,9616 2,70 0,9965
1,48 0,9306 1,78 0,9525 2,80 0,9974
1,49 0,9319 1,79 0,9633 2,90 0,9981
1,50 0,9332 1,80 0,9641 3,00 0,9986
1,51 0,9345 1,81 0,9649 3,10 0,9990
1,52 0,9357 1,82 0,9656 3,20 0,9993
1,53 0,9370 1,83 0,9664 3,30 0,9995
1,54 0,9382 1,84 0,9671 3,40 0,9996
1,55 0,9394 1,85 0,9678 3,50 0,9997
1,56 0,9406 1,86 0,9686 3,60 0,9998
1,57 0,9418 1,87 0,9693 3,70 0,9998
1,58 0,9429 1,88 0,9699 3,80 0,9999
1,59 0,9441 1,89 0,9706 3,90 0,9999
1,60 0,9452 1,90 0,9713 4,00 1,0000

rac

3nauenus @ (x) mogcuuransl no Gpopmyne [37]

D(x) :l—f(x)ia[wi; x >0,

1 1 -x*/2
W= ) xX)= .e ;
I+ o S (x) o
p =0,2316419; a,=-0,3565638;

a; =0,3193815; as; = 1,781478;
Eciux <0, 10 ® (—x) = 1— ® (x).

as =—1,821256;
as = 1,330274.

Ta6mma I11.2

[IpeobpazoBanue (kputepuil) @uiepa ass KodpPUIEHTa KOPPEISILINY,

F = arth(r)

r F r F r F

1 2 3 4 5 6
0,00 0,000 0,34 0,354 0,68 0,8290
0,01 0,010 0,35 0,365 0,69 0,8480
0,02 0,020 0,36 0,376 0,70 0,8670
0,03 0,030 0,37 0,388 0,71 0,8870
0,04 0,040 0,38 0,400 0,72 0,9070
0,05 0,050 0,39 0,411 0,73 0,9280
0,06 0,060 0,40 0,423 0,74 0,9500
0,07 0,070 0,41 0,435 0,75 0,9730
0,08 0,080 0,42 0,459 0,76 0,9960
0,09 0,100 0,43 0,459 0,77 1,2030
0,10 0,100 0,44 0,472 0,78 1,4540
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[Tponomxenne Tadmursr [11.2

0,11 0,110 0,45 0,484 0,79 1,7140
0,12 0,120 0,46 0,490 0,80 1,9860
0,13 0,130 0,47 0,510 0,81 1,1270
0,14 0,140 0,48 0,523 0,82 1,1881
0,15 0,151 0,49 0,536 0,83 1,1881
0,16 0,161 0,50 0,549 0,84 1,2212
0,17 0,171 0,51 0,562 0,85 1,2562
0,18 0,182 0,52 0,576 0,86 1,2933
0,19 0,192 0,53 0,590 0,87 1,3331
0,20 0,202 0,54 0,604 0,88 1,3758
0,21 0,213 0,55 0,618 0,89 1,4219
0,22 0,223 0,56 0,632 0,90 1,4722
0,23 0,234 0,57 0,647 0,91 1,5275
0,24 0,244 0,58 0,662 0,92 1,5890
0,25 0,255 0,59 0,667 0,93 1,6584
0,26 0,266 0,60 0,693 0,94 1,7380
0,27 0,276 0,61 0,708 0,95 1,8318
0,28 0,287 0,62 0,725 0,96 1,9433
0,29 0,298 0,63 0,741 0,97 2,0923
0,30 0,309 0,64 0,758 0,98 2,2976
0,31 0,320 0,65 0,775 0,99 2,6467
0,32 0,331 0,66 0,792

0,33 0,342 0,67 0,810

CgoiictBo npeobpazoBanus arth(—) = — F.
Ta6numa I11.3

3HaueHnst HyHKIMH Y’ B 3aBHCHMOCTH OT BEPOSITHOCTH P U 4rcia creneHeil cBo6os! /[38]

r BepositHocTh P

0,99 0,95 0,90 0,80 0,70 0,50
1 0,000 0,0004 0,016 0,064 0,148 0,455
2 0,020 0,103 0,211 0,446 0,713 1,386
3 0,115 0,352 0,584 1,005 1,424 2,37
4 0,297 0,711 1,064 1,649 2,20 3,36
5 0,554 1,145 1,610 2,34 3,00 4,35
6 0,872 1,635 2,20 3,07 3,83 5,35
7 1,239 2,17 2,83 3,82 4,67 6,35
8 1,646 2,73 3,49 4,59 5,53 7,34
9 2,09 3,32 4,17 5,38 6,37 8,34
10 2,56 3,94 4,86 6,18 7,27 9,34
11 3,05 4,58 5,58 6,99 8,15 10,34
12 3,57 5,23 6,30 7,81 9,03 11,34
13 4,11 5,89 7,04 8,63 9,93 12,34
14 4,66 6,57 7,79 9,47 10,82 13,34
15 5,23 7,26 8,55 10,31 11,72 14,34
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[Iponomxenue tadbnuuel [11.3

BepositHocTh P

/ 0,30 0,20 0,10 0,05 0,02 0,01

1 1,074 1,642 2,71 3,84 5,41 6,64

2 2,41 3,22 4,60 5,99 7,82 9,21

3 3,66 4,64 6,25 7,82 9,84 11,34

4 4,88 5,99 7,78 9,49 11,67 13,28

5 6,06 7,29 9,24 11,07 13,39 15,09

6 7,23 8,56 10,64 12,59 15,03 16,81

7 8,38 9,80 12,02 14,07 16,62 18,48

8 9,52 11,03 13,36 15,51 18,17 20,1

9 10,66 12,24 14,68 16,92 19,68 21,7

10 11,78 13,44 15,90 18,31 21,2 23,2

11 12,90 14,63 17,28 19,68 22,6 24,7

12 14,01 15,81 18,55 21,0 24,1 26,2

13 15,12 16,98 19,81 22,4 25,5 27,7

14 16,22 18,15 21,1 23,7 26,9 29,1

15 17,32 19,31 22,3 25,0 28,3 30,6

Tao0muua I11.4
PaBHOMEpHO pacnpeeneHHbIe CilydYaiiHbIe YUCIa

03 8 20 27 67 32 16 37 43 08 47 07 84 06 29
92 37 77 33 70 84 72 31 16 33 47 25 83 28 48
15 8 29 77 98 49 89 8 02 14 14 50 02 59 01
77 65 77 71 56 21 68 59 96 64 24 68 30 09 77
50 88 51 57 9 68 34 01 71 99 77 75 20 14 91
7 59 8 69 29 09 63 28 8 16 27 54 96 17 16
27 18 58 50 29 16 61 74 75 08 08 06 11 80 &I
38 61 4 74 49 34 82 8 14 09 07 06 19 67 23
57 25 37 84 31 31 66 69 90 32 48 30 77 74 55
72 41 54 60 88 67 11 47 40 11 05 55 67 08 92
84 68 93 28 70 73 60 66 16 23 95 36 13 99 31
0s 10 & 55 70 10 67 02 31 90 54 33 44 90 35
35 49 07 8 76 18 92 49 13 8 40 21 81 59 11
62 93 54 33 45 23 I8 69 63 69 54 10 75 15 23
88 71 44 98 15 04 18 01 38 39 36 08 45 50 16
68 82 57 25 37 58 57 61 26 70 56 88 36 36 62
78 46 21 70 8 75 90 19 78 27 30 70 46 96 19
01 22 9 32 8 76 97 27 40 8 02 25 05 51 42
o0 15 71 31 40 55 26 15 29 08 71 33 79 66 57
9 02 26 88 68 03 16 16 41 42 14 00 53 76 57
57 23 8 06 49 08 37 66 21 60 52 42 04 99 16
05 06 10 80 95 12 21 76 9% 50 03 59 8 92 51
66 77 72 8 99 73 78 02 37 32 07 78 26 8 92
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[Tponomxenue tadbauue I1 1.4

05 8 92 49 69 38 42 75 70 34 63 51 97 10 99
02 62 36 51 65 8 64 95 50 49 24 20 44 69 76
03 6l 80 46 17 63 07 96 79 8 43 01 22 58 88
06 47 93 &7 8 72 98 21 15 66 83 19 02 82 56
47 44 15 8 & 10 60 8 22 47 40 50 70 78 32
04 60 29 06 47 22 08 66 8 34 31 47 92 72 41
08 & 25 04 35 8 8 44 25 42 37 65 43 64 76
81 46 54 62 31 24 41 72 66 18 9 04 32 89 47
51 88 67 41 58 14 98 47 15 31 61 82 48 14 47
14 33 66 8 8 16 18 75 28 34 25 04 90 69 08
66 01 62 58 77 19 8 8 64 49 78 75 19 38 091

Cnyuaiinple yHMciaa MOJYYEHBl C MOMOIIbIO cTaHAapTHOW ¢pyHKuuu RANDOM
Turbo Pascal 5.5 u 3anucanbl mapaMu i yaA00CTBa MOJb30BaHHUS.

Taobmauua I11.5

3nauenus kputepus Koxpena npu goBeputenbHoi BeposTHocTr ¥ = 0,95 [38]

fi=n—1
=N
S 0 1 2 3 4 5 6
2 0,9985 0,9750 0,9392 0,9057 0,8772 | 0,8534 | 0,8332
3 0,9669 0,8709 0,7977 0,7457 0,7071 0,6771 | 0,6530
4 0,9065 0,7679 0,6841 0,6287 0,5895 0,5598 | 0,5365
5 0,8412 0,6838 0,5981 0,5440 0,5063 0,4783 | 0,4564
6 0,7808 0,6161 0,5321 0,4803 0,4447 0,4184 | 0,3980
7 0,7271 0,5612 0,4800 0,4307 0,3974 | 0,3726 | 0,3535
8 0,6798 0,5157 0,4377 0,3910 0,3595 0,3362 | 0,3185
9 0,6385 0,4775 0,4027 0,3584 0,3286 0,3067 | 0,2901
10 0,6020 0,4450 0,3733 0,3311 0,3029 | 0,2823 | 0,2666
12 0,5410 0,3924 0,3264 0,2880 0,2624 0,2439 | 0,2299
15 0,4709 0,3346 0,2758 0,2419 0,2195 0,2034 | 0,1911
20 0,3894 0,2705 0,2205 0,1921 0,1735 0,1602 | 0,1501
24 0,3434 0,2354 0,1907 0,1656 0,1493 0,1374 | 0,1286
30 0,2929 0,1980 0,1593 0,1377 0,1237 0,1137 | 0,1061
40 0,2370 0,1576 0,1259 0,1082 0,0968 | 0,0887 | 0,0827
60 0,1737 0,1131 0,0895 0,0765 0,0682 | 0,0623 | 0,0583
120 0,0998 0,0632 0,0495 0,0419 0,0371 0,0337 | 0,0312
0 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 | 0,0000
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[Iponomxenue tadbnuuel I11.5

f=N fi=n—1
7 8 9 15 35 143 co
2 0,8159 0,8010 0,7880 0,7341 0,6602 0,5813 | 0,5000
3 0,6333 0,6167 0,6025 0,5466 0,4748 0,4031 | 0,3333
4 0,5175 0,5017 0,4884 0,4366 0,3720 0,3093 | 0,2500
5 0,4387 0,4241 0,4118 0,3645 0,3066 0,2513 | 0,2000
6 0,3817 0,3682 0,3568 0,3135 0,2612 0,2119 | 0,1667
7 0,3384 0,3259 0,3154 0,2756 0,2278 0,1833 | 0,1429
8 0,3043 0,2926 0,2829 0,2462 0,2022 0,1616 | 0,1250
9 0,2768 0,2659 0,2568 0,2226 0,1820 0,1446 | 0,1111
10 0,2541 0,2439 0,2353 0,2032 0,1655 0,1308 | 0,1000
12 0,2187 0,2098 0,2020 0,1737 0,1403 0,1100 | 0,0833
15 0,1815 0,1736 0,1621 0,1429 0,1144 0,0889 | 0,0667
20 0,1422 0,1357 0,1303 0,1108 0,0879 0,0675 | 0,0500
24 0,1216 0,1160 0,1113 0,0942 0,0743 0,0567 | 0,0417
30 0,1002 0,0958 0,0921 0,0771 0,0604 0,0457 | 0,0333
40 0,0780 0,0745 0,0713 0,0595 0,0462 0,0347 | 0,0250
60 0,0552 0,0520 0,0497 0,0411 0,0316 0,0234 | 0,0167
120 0,0292 0,2079 0,0266 0,0218 0,0165 0,0120 | 0,0083
0 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 | 0,0000
Ta6yuma I11.6
3nauenus kputepust Cteronenta [38]
CreneHb JloBepuTebHas BEPOSITHOCTD Y
CBOOOIBI, f
0,2 0,5 0,8 0,9 0,95
1 2 3 4 5 6
1 0,3249 1,0000 3,0777 6,3138 12,7062
2 0,2887 0,8165 1,8856 2,9200 4,3027
3 0,2767 0,7649 1,6377 2,3534 3,1824
4 0,2707 0,7407 1,5332 2,1318 2,7764
5 0,2672 0,7267 1,4759 2,0150 2,5706
6 0,2648 0,7176 1,4398 1,9432 2,4469
7 0,2632 0,7111 1,4149 1,8946 2,3646
8 0,2619 0,7064 1,3968 1,8595 2,3060
9 0,2610 0,7027 1,3830 1,8331 2,2622
10 0,2602 0,6998 1,3722 1,8125 2,2281
11 0,2596 0,6974 1,3634 1,7959 2,2010
12 0,2590 0,6955 1,3562 1,7823 2,1788
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[Iponomxenue Tadnuupl 111.6

1 2 3 4 5 6
13 0,2586 0,6938 1,3502 1,7709 2,1604
14 0,2582 0,6924 1,3450 1,7613 2,1448
15 0,2579 0,6912 1,3406 1,7530 2,1314
16 0,2576 0,6901 1,3368 1,7459 2,1199
17 0,2573 0,6892 1,3334 1,7396 2,1098
18 0,2571 0,6884 1,3304 1,7341 2,1009
19 0,2569 0,6876 1,3277 1,7291 2,0930
20 0,2567 0,6870 1,3253 1,7247 2,0860
21 0,2566 0,6864 1,3232 1,7207 2,0796
22 0,2564 0,6858 1,3212 1,7171 2,0739
23 0,2563 0,6853 1,3195 1,7139 2,0687
24 0,2562 0,6848 1,3178 1,7101 2,0639
25 0,2561 0,6844 1,3163 1,7081 2,0595
26 0,2560 0,6840 1,3150 1,7053 2,0555
27 0,2559 0,6837 1,3137 1,7033 2,0518
28 0,2558 0,6834 1,3125 1,7011 2,0484
29 0,2557 0,6830 1,3114 1,6991 2,0452
30 0,2556 0,6828 1,3104 1,6973 2,0423
32 0,2555 0,6822 1,3086 1,6939 2,0369
34 0,2553 0,6818 1,3070 1,6909 2,0322
36 0,2552 0,6814 1,3055 1,6883 2,0281
38 0,2551 0,6810 1,3042 1,6860 2,0244
40 0,2550 0,6807 1,3031 1,6839 2,0211
42 0,2550 0,6804 1,3020 1,6820 2,0181
44 0,2549 0,6801 1,3011 1,6802 2,0154
46 0,2548 0,6799 1,3002 1,6787 2,0129
48 0,2548 0,6796 1,2994 1,6772 2,0106
50 0,2547 0,6794 1,2987 1,6759 2,0086
55 0,2546 0,6790 1,2971 1,6730 2,0040
60 0,2545 0,6786 1,2958 1,6706 2,0003
65 0,2544 0,6783 1,2947 1,6686 1,9971
70 0,2543 0,6780 1,2938 1,6669 1,9944
80 0,2542 0,6776 1,2922 1,6641 1,9901
90 0,2541 0,6772 1,2910 1,6620 1,9867
100 0,2540 0,6770 1,2901 1,6602 1,9840
120 0,2539 0,6765 1,2886 1,6577 1,9799
150 0,2538 0,6761 1,2872 1,6551 1,9759
200 0,2537 0,6757 1,2858 1,6525 1,9719
250 0,2536 0,6755 1,2849 1,6510 1,9695
300 0,2536 0,6753 1,2844 1,6499 1,9679
400 0,2535 0,6751 1,2837 1,6487 1,9659
500 0,2535 0,6750 1,2832 1,7479 1,9647
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Taomauua I[11.7

3HaueHus kpurepus Ouiepa npu 10BEpUTENbHON BeposaTHOCTH ¥ = 0,95 [38]

= N1y fizN-d
1 2 3 4 5 6
1 161,45 199,5 215,71 224,58 213,16 233,99
2 18,513 19,00 19,164 19,247 19,296 19,330
3 10,128 9,5521 9,2766 9,1172 9,0135 8,9406
4 7,7086 6,9443 6,5914 6,3883 6,2560 6,1631
5 6,6079 5,7861 5,4095 5,1922 5,0503 4,9503
6 5,9874 5,1433 47571 4,5337 4,3874 4,2839
7 5,5914 4,7374 4,3468 4,1203 39715 3,8660
8 5,3177 4,4590 4,0662 3,8378 3,6875 3,5806
9 5,1174 42565 3,8626 3,6371 34817 3,3738
10 4,9446 4,1028 3,7083 3,4780 3,2538 32172
11 4,8443 3,9823 3,5874 3,3567 3,2039 3,0946
12 47472 3,8853 3,4903 3,2567 3,1059 2,9961
13 4,6672 3,8056 3,4105 3,1791 3,0254 2,9153
14 4,6001 3,7389 3,3439 3,1122 2,9582 2,8477
15 45431 3,6823 3,2874 3,0556 2,9013 2,7905
16 4,4940 3,6337 3,2389 3,0069 2,8524 2,7413
17 4.4513 3,5915 3,1968 2,9647 2,8100 2,6987
18 4.4139 3,5546 3,1599 2,9277 2,7279 2,6613
19 4,3808 3,5219 3,1274 2,8951 2,7401 2,6283
20 43513 3,4928 3,0984 2,8661 2,7109 2,5990
21 4,3248 3,4668 3,0725 2,8401 2,6848 2,5727
22 4,3009 3,4434 3,0491 2,8167 2,6613 2,5491
23 42793 34221 3,0280 2,7955 2,6400 2,5277
24 4,2597 3,4028 3,0088 2,7763 2,6207 2,5082
25 4,2417 3,3852 2,9912 2,7587 2,6030 2,4904
26 42252 3,3690 2,9751 2,7426 2,5868 24741
27 4,2100 3,3541 2,9604 2,7278 2,5719 2,4591
28 4,1960 3,3404 2,0467 2,7141 2,5581 2,4453
29 4,1830 3,3277 2,9340 2,7014 2,5454 2,4324
30 4,1709 3,3158 2,9223 2,6886 2,5336 2,4205
40 4,0848 3,2317 2,8387 2,6060 2,4495 2,3359
60 4,0012 3,1504 2,7581 2,5252 2,3683 2,2540
120 3,9201 3,0718 2,6802 2,4472 2,2900 2,1750
0 3,8415 2,9957 2,6049 2,3719 2,2141 2,0986
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[Iponomxenue Tadnuupl 111.7

B hH=N-d
H=NE-D 7 8 9 10 13 15

1 236,77 238,88 240,54 241,88 243,91 245,95
2 19,355 19,371 19,385 19,396 19,413 19,429
3 38,8868 8,8452 8,8123 8,7855 8,7446 8,7029
4 6,0942 6,0410 5,9988 5,9644 5,9117 5,8578
5 4,8759 4,8183 4,7725 4,7351 4,6777 4,6188
6 4,2066 4,1468 4,0990 4,0600 3,9999 3,9381
7 3,7870 3,7257 3,6767 3,6365 3,5747 3,5108
8 3,5005 3,4381 3,3881 3,3472 3,2840 3,2184
9 3,2927 3,2296 3,1789 3,1373 3,0729 3,0061
10 3,1355 3,0717 3,0204 2,9782 2,9130 2,8450
11 3,0123 2,9480 2,8962 2,8536 27876 2,7186
12 2,9134 2,8486 2,7964 2,7534 2,6866 2,6169
13 2,8321 2,7669 2,7144 2,6710 2,6037 2,5331
14 2,7642 2,6887 2,6458 2,6021 2,5234 2,4630
15 2,7066 2,6408 2,5876 2,5437 2,4753 2,4035
16 2,6572 2,5911 2,5377 2,4935 2,4247 2,3522
17 2,6143 2,5480 2,4943 2,4499 2,3807 2,3077
18 2,5767 2,5102 2,4563 2,4117 2,3421 2,2685
19 2,5435 2,4768 2,4227 2,3779 2,3080 2,2341
20 2,5140 2,4471 2,3928 2,3479 2,2776 2,2033
21 2,4876 2,4205 2,3661 2.3210 2,2504 2,1751
22 2,4638 2,3965 2,3419 2,2967 2,2582 2,1508
23 2,4422 2,3748 2,3201 2,2747 2,2036 2,1282
24 2,4226 2,3551 2,3002 2,2547 2,1834 2,1077
25 2,4047 2,3371 2,2821 2,2365 2,1649 2,0889
26 2,3883 2,3205 2,2655 2,2197 2,1479 2,0716
27 2,3732 2,3053 2,2501 2,2043 2,1323 2,0558
28 2,3593 2,2913 2,2360 2,1900 2,1179 2,0411
29 2,3463 2,2782 2,2229 2,1768 2,1045 2,0275
30 2,3343 2,2662 2,2107 2,1646 2,0921 2,0148
40 2,2490 2,1802 2,1240 2,0772 2,0035 1,9246
60 2,1665 2,0970 2,0401 1,9926 1,9174 1,8364
120 2,0867 2,0164 1,9588 1,9105 1,8337 1,7505
o0 2,0090 1,9374 1,8799 1,8307 1,7522 1,6664
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HHPUJIOKEHUE 2

Tabmuma I[12.1

MaxkcruMasbHble 3Ha4YeHUs] MHTEHCUBHOCTEN OTKa30B 3JieMeHTOB POY (11 yueOHBIX 11es1eit)

HaumenoBanue snemenTa (rpymnma, Buj, THII) HMHTEHCUBHOCTH OTKAa30B
x10° 1/g
1 2
[TonynpoBonuukossie (I1IT) nnppoBeie nHTErpaIbHBIE
cxemsbl (MC) 1-it ctenenn uHTETpaniuu 0,40
ITIT uudposeie UC 2-it cTeneHn HHTETpallun 0,45
ITIT uuposeie UC 3-ii creneHn nHTErpalun 0,50
ITIT uudposeie UC 4-it cTeneHn HHTETpaliun 0,60
I1IT ananoroseie UC 1-i1 crenenu uHTErpaniuu 0,45
11T ananoroseie C 2-i1 cTeneHn HHTErpaIun 0,55
I1IT ananoroseie C 3-i1 crenenu MHTErpanuu 0,65
TpaH3uCTOPBI MOJEBBIE MAIOW MOIIHOCTH 0,30
TpaH3UCTOPHI NOJIEBBIE CPENHEN MOLIHOCTH 0,35
Tpan3ucTopsl 10JIeBbIe OOJIBIITON MOIITHOCTH 0,45
TpaH3uCTOPBI KPEMHHUEBBIE MAJIOM MOILHOCTU 0,40
TpaH3UCTOPBI KPEMHUEBBIE CPEAHEN MOITHOCTH 0,45
TpaH3uCTOPHI KPEMHEBBIE OOJIBIION MOIIHOCTH 0,50
TpaH3ucTOpHI rEpMaHUEBBIE MAJIOH MOUTHOCTH 0,45
TpaH3ucTOpbl FEpPMAHUEBBIE CPEHEN MOIIHOCTH 0,55
TpaH3ucTOpHI repMaHueBbIe OOJIBIION MOITHOCTH 0,65
TpaH3uCTOPHI MAJIOMOLIHBIE B KJIFOUYEBOM PEKHUME 0,40
TpaH3ucTOpb! OONBILION U CPeIHEN MOILIIHOCTH B KIIFOUEBOM PEXHUME 0,60
Jnoapl BBICOKOYACTOTHBIE KPEMHUEBBIE 0,20
Jnopl BEICOKOYACTOTHBIE T€PMaHUEBHIC 0,30
JIMo1bI UMITYJIBCHBIE B KJIIFOUEBOM PEKUME 0,15
Jvoap! BBIIPSIMUTENbHBIE MAJIOMOIIIHBIE,
Lep smp < 300 MA 0,20
Jrop1 BEITPSIMUTENIbHBIE CPEAHENH MOITHOCTH,
Lepmomp = 0...10 A 0,50
JnoapI-CTOIOBI BBICOKOBOJIBTHBIC BBIIPSIMHUTEIIBHBIE 0,80
bnoku (MOCTBI) BBEIIPSAMUTEIbHBIE KPEMHUEBBIE
Lep pump < 400 MA 0,40
bnoku (MOCTBI) BEIIPSAMUTENbHBIE T€PMAaHUECBBIC
Lep sump > 400 MA 1,10
CTaObmIMTPOHBI MAJIOMOIIHEIC, P, < 1 BT 0.9
CTabUIUTPOHBI CpeIHEN MOIIHOCTU Py < 5 BT 1,25
Bapuxkarisl 0,20
CBeTOoauoOabI 0,70
Jlnopl TyHHENbHBIE U 00pallleHHbIE 0,27
Juonsl nHdpakpacHOro U3MTyUEHUS 0,80
dotoanoanl 0,70
Jnonapl CBEpXBBICOKOYACTOTHBIE 6,00
OnTpoHb! 0,75
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[Iponomxenue Tabmuue: 112.1

1 2
TupucTopsl ManomoInHsle, I, <2 A 2,20
Tupucropsl Manomomsle, I, = 2...10 A 4,40
Pe3ucTopbl NOCTOSIHHBIE HETTPOBOJIOYHBIE,
Piow < 0,5 BT, TOK HOCTOSIHHBIH 0,05
Pe3ncTopbl NOCTOSIHHBIE HETIPOBOJIOYHBIE,
Pyon < 0,5 BT TOK IepeMeHHbII 0,10
Pe3ucTopbl NOCTOSIHHBIE HETIPOBOJIOYHBIE,
Piow = 1...2 BT, TOK NOCTOSIHHBIH 0,08
Pe3ucTopbl NOCTOSIHHBIE HETIPOBOJIOYHBIE,
Pyoy = 1...2 BT, TOK IEpeMEHHBI 0.15

)

Pe3ncTopbl NOCTOSHHBIE POBOJIOYHBIE, Pyoy < 10 BT 0,40
Pe3ucTopbl mocTosiHHBIE TPOBOJIOYHEIE, Pyoy < 50 BT 0,80
Pe3ncTopsl nepeMeHHble HEMPOBOJIOYHBIE 0,50
Pe3ucropbl nepeMeHHbIe HEPOBOJIOYHBIE, C BHIKIIOYATEIEM 1,30
Pe3ucTopel nepemMeHHbIe TPOBOJIOYHbIE 1,20
Pe3ucTopsl nepeMeHHbIE TPOBOJIOYHBIE ITOJI3YHKOBOTO THUIIA 1,10
TepMope3ucTopsl 0,20
Bapuatops! 0,40
DOTOPE3UCTOPHI 0,50
KonzaeHncaropsl citosHbIe 0,03
Konpaencaropsl TaHTaJIOBBIE 0,02
KoHnaeHcaTopbl kepaMuyeckue 0,05
Konzaencaropsl OymakHble 0,07
Kongencaropsl MeTamuio0yMaxHbie 0,06
Konzaencaropbl miacTUKOBBIE 0,07
KoHnnencaropsl HEHIOHOBbBIE 0,01
KoHieHcaTops! 2JIEKTPOIUTHYECKNE aTFOMUHHUEBBIE 0,55
KonzeHcaTopsl 31€KTpOIUTHYECKHE TAHTATIOBbIE 0,25
WNHauKkaTopsl CTPEIOYHBIE 4,00
WuankaTopsl HUPPOBBIE HA KUJKUX KPUCTAILIAX 3,25
Wupukarops! mudpossie HaroHeHHbBIE (cepun VH) 3,50
Wunukaropsl HU(PpOBbIE BaKyyMHbIE HakajbHbIe (cepuu VB) 0,80
WuaukaTopsl HU(PPOBbIE BaKyyMHbIE JIIOMUHECLIEHTHbIE cepun 1B) 2,00
Wupukarops! mudpoOyKBEeHHBIE HA OCHOBE CBETOIMO/IOB
OJIHOpa3psIHbIE 1,00
Wupukaropsl mudpoOyKBEeHHBIE HA OCHOBE CBETOIMO/IOB
MHOIOpa3ps/IHble 3,00
Nuaukatopsl JIIOMUHECHEHTHBIE CUTHAJIBHBIE 3,30
JlamMII0YKHU CHTHaIbHBIC, HAKAJTUBaHUS 8,00
JIaMITOYKHM CUTHAJIbHBIC, HEOHOBEIC 10,00
Kuneckorbl yepHO-6€710r0 n300paKeHHs 7,50
Kuneckonsl IBETHOTO M300paXKeHUs 9,50
TpyOku ocumiorpapuueckue (JIT) 10,00
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[Iponomxenue Tabmuue: 112.1

2
KaTymku HHIYKTUBHOCTH, dipos < 0,1 MM 0,30
KaTymmku MHIYKTUBHOCTH, dypos > 0,1 MM 0,20
Hpoccenn, dypos < 0,1 MM 0,30
Hpoccent, dypos > 0,1 MM 0,20
OOMOTKH ceTeBBIX TpaHCc(hOopMaTOpOB,
drpos < 0,1 MM 0,75
OOMOTKH ceTeBBIX TpaHCc(hOopMaTOpOB,
drpos > 0,1 MM 0,50
Tpanchopmatopsl BXOIHBIC 0,90
TpancpopmaTopsl BEIXOTHBIE 0,90
TpanchopmaTopbl UMITYILCHBIC 0,13
TpancopmaTopsl BEICOKOBOJIBTHBIE 2,50
Pene anekTpoMarHuTHbEIE OOIIETO MPUMEHEHUS 2,50%**
Perne snexkTpoMarHuTHbIE MUHUATIOPHBIE 0,60%**
I'epxonbl 0,30*
Coenunurenu (pa3beMbl) MITENCEIbHBIC 0,20%**
I'He3na, K1eMMBI 0,70*
Bunku qByXI1oitocHbIe 0,50
3aKHMBI 0,01*
TymOnepbl, KHOIKH 0,40%**
[Tepexitouarenu rajeTHBIE 0,40**
[epexmtouarenu ManorabapuTHbie 0,30%**
[Tepexmtouarenu manoradaputaeie MmoayiabHbIe (I12K) ¢
HE3aBUCUMOH (pukcanueit 0,30%**
[Tepexmtouarenu manoradaputaeie MmoayiabHbIe (I12K) ¢
3aBHCUMOU (uKcaruei 0,37**
Muxkpomnepekiatouatenu Tiuna MIT 0,30*
[Itexepsl (THE372) TENEBU3UOHHbBIE 2,12
JlerrecTOK KOHTaKTHBIN 0,20
[Tnara (koyoaKa) KOHTAKTHAsE MEKOIOYHOTO MOHTaKa 0,40%*
[TpoBo1 MOHTAXKHBIH 0,30 ***
Kab6enu (urHypsr) 0,60 %
Kabenu (1mmHypsI) muTaHus 2,00%***
Jepxatenu nperoxpaHureneit 0,20
[Ipenoxpanurenu 5,00
N3onsTopsl 0,50
[[Tait0b1, MpOKIATKH U30JIUPYIOIITHE 0,75
CoeauHeHus NalKOM, TOK ITOCTOSHHBIN 0,04
CoenMHEeHUY MAKOM, TOK MyJIbCUPYIOIIHNI 0,40
CoennHeHus: HaKpyTKOH 0,02
IInaTel neyaTHOrO MOHTAaXKa 0,20
JIunuu 3anepxku 0,75
OuUIbTPhI NEE30KEPAMUYECKUE 0,25
Pe3onaTope! KBapLeBbIe 0,37
MarHuTonpoBO/Ibl JICHTOUYHbBIE 0,10
@DeppUTOBBIE IJIEMEHTHI 0,01
["o10BKM MarHuTHBIE MaJlorabapyuTHEIE 7,50
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[Iponomxenue Tabmuue: 112.1

1 2
DJNEKTPOABUTATEIN ACUHXPOHHBIE, CEJIbCUHBI 12,30
DNEeKTPOABUTaTEIN CHHXPOHHbBIE 0,51
DJIEKTPOABUTATEN ITOCTOSHHOTO TOKA 13,40
barapeu ogHo3apsaHbIE 43,00
Barapewu 3apsiokaemblie 2,00
AKKyMYyJISTOPBI 10,30
JlaTurKu IEeKTPOMEXaHUYECKHUE MAaCCUBHBIC 15,00
KoHcTpyKkunu Hecyue 1erkocChbeMHBIX CyO0I0KOB 0,10
Konctpykuun Hecymme POA 3,00
[Ipy>xunbl 2,20
CoenuHEHN MEXaHNYECKON ITalKoN 0,06
CoenuHeHUs BUHTAMH 3...5 MM 0,001

HpI/IMe‘IaHI/IG: 3HaueHUsS HUHTEHCHUBHOCTEH OTKa30B 9JICMCHTOB,
IIOMCYCHHBIC CUMBOJIOM, IPUBCACHBI COOTBCTCTBCHHO!

* — Ha OJIMH KOHTAaKT NPU HOMHUHAJIbHOM TOKE;
** — Ha OMHY KOHTAaKTHYIO TPYINIy NPHU HOMUHAJIbHOM TOKE;
k%%*  — Ha OJMH WITBIPEK MPU HOMHHAJIBHOM TOKE;
%k skock ok

— Ha KaXJblid METp AJUHBI IPU HOMHUHAJIBHON MIOTHOCTH TOKAa B
npoBojae (HEMOJHBIH METp AJUHBI JOJKEH CUYUTATHCS Kak
OJIUH METP).
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HPUJIO’KEHUE 3

3Ha4yeHus1 nonpaeoYHbIX Ko3ghgpuyueHmos
(cocmaesnieHo Onsi y4ebHbIX yeneu)

Tab6mma I13.1

3Ha4YeHus1 NOMPABOYHBIX KOI()(HUIIMEHTOB 013, YIUTHIBAIOLINX BIUSIHUE
MEXaHUYECKUX BO3JICHCTBHM [6]

VY ciioBus SKCIUTyaTaluu 3HavyeHue o3
JlaboparopHsbie 1,00
CranuoHapHble 1,07
IToneBnie 1,07
KopabemnbHbie 1,37
ABTOMOOMILHBIE 1,46
Kenesznonopoxxusie 1,57
CamoueTHbIC 1,65

Tabauua I[13.2

3HaueHus NOMPaBOYHBIX KOAPHUIIUEHTOB 04, YUUTHIBAIOIINX BIUSHUE

OTHOCHUTEJILHOM BIIAXKHOCTH [6]

OTHOCHTENBHAS BIAXKHOCTh

3HaYeHHE 04

60...70% npu t = 20...40 °C 1,00
90...98% npu t = 20...25 °C 2,0
90...98% npu ¢ = 30...40 °C 2,5

Tab6muna I13.3

3Ha4yeHus NOMPABOYHBIX KOI()(UIIMEHTOB 05, YUUTHIBAIOLINX aTMOC(EpHOE
JlaBJieHHe (BbICOTY HaJl ypOoBHEM Mop#) [6]

Bricora, kM 3HayeHHE O BricoTta, kM 3HayeHHE 05
0...1 1,00 5...6 1,16
1.2 1,05 6...8 1,20
2.3 1,10 8...10 1,25
3.5 1,14 10...15 1,30
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Puc.I13.1. O00o0meHHbIe 3AaBHCHUMOCTH NMONPABOYHOI0 KO3 PpuuuenTa a;
OT TeMIepaTtypbl U KO3P(PUUUEeHTa HATPY3KH:
a) 1Js1 KOHTAKTHBIX 3JIEMEHTOB (pa3beMOB, peJie, NepeKJYaTeJel U T.1.);
0) nasi coefMHEeHUH MalKoO;
6) nas pesuctopos tunos MJIT u OMJIT;
2) 1Jifl mepeMeHHBbIX MPOBOJIOYHBIX Pe3UCTOPOB
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Puc.I13.2. O0001méHHbIC 3aBUCHMOCTH MONPABOYHOT0 KO3ppuuueHTa o2
OT TeMIepaTypbl 4 KO3 GUIHEeHTa HATPY3KH:
a - VI pe3UCTOPOB;
0 - 1151 HEMOJISIPHBIX KOH/IEHCATOPOB;
B - JIJIS1 M3/1eJIUii, HMEIoIHMX 00MOTKH;
I - JJIfl 2JIEKTPOJTUTHYECKUX KOHIEHCATOPOB
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Puc.I13.3. O6001méHHbIe 3aBUCMMOCTH NONPABOYHOI0 KO3 puumenrta o,
0T TeMIIepaTypbl U KOIP(PUIHEHTA HATPY3IKHU
JJIS1 TOJTYNIPOBOTHUKOBBIX MPUOOPOB:
a) TepMaHHMeBbIX THON0B;
0) KpeMHHeBbIX IUO010B;
6) TepMaHHeBBIX TPAH3UCTOPOB;
2) KpeMHHEeBbIX TPAH3UCTOPOB
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Puc.113.4. O6001éHHBIEC 32aBMCUMOCTH NONMPABOYHOI0 KO3(pPUIHMEHTA 012
0T TeMInepaTypbl U K03 PUIHEeHTa HATPY3KH:
a) ISl KpeMHUEBbIX BHICOKOYACTOTHBIX TPAH3UCTOPOB;
0) NJsi repMaHMeBbIX BBICOKOYACTOTHBIX TPAH3UCTOPOB;
6) ISl OJIYNIPOBOIHHKOBBIX HM(PPOBBHIX HHTETPAJIBLHBIX MUKPOCXEM;
2) Uil MOJYNPOBOHUKOBBIX JIMHEHHO-UMITYJIbCHBIX HHTETPAJIbHBIX MUKPOCXEM
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NMPUNOXXEHUE 4

CpeaHue 3Ha4YeHUs1 CIy4anHOro BpeMeHHu

BOCCTaHOBNEHUSA T; INeMEeHTOB N PYHKLMOHANbHbIX
yacTten PJY (ans y4ebHbIX Lenen)

OneMeHT, pyHKIMOHaNbHas yacTh POY T, 4
HudpoBsie UHTETpaIbHBIE MUKPOCXEMBI MAJION U CpEeIHEH CTeneHu
HMHTErpaluu 1,5
[{udpoBbie HHTErpaATbHBIE MUKPOCXEMBI OOJIBIIION U CBEPXOOIIBIION
CTEIICHU UHTETPallu1 0,5
AHaJIOrOBbIE€ UHTETPAJIbHbIE MUKPOCXEMbI MAJION U CpEIHEN
CTEIICHU UHTErpaluu 1.2
TpaH3uCcTOpBI OOJBLION MOIIIHOCTH 0,7
TpaH3uCTOpPBI CpETHEN U MATION MOIITHOCTH 0,8
Pesucropsl nocrosiHHbIE 0,5
Pesucropsl nepemMeHHbIe 1,2
KoHzeHcaTopbl HENMONSApHBIE 1,1
KoHnneHcatopsl 37eKTpOIUTHYECKIE 0,55
Juonsl (KpoMe BBIIPSAMHUTEIbHBIX ) 0,6
JIMob1 BBITIPSIMUTEIBHbIC 0.4
broku (MOCTBI) BBIIPSIMHUTEIIbHBIE 0,3
CTabunuTpoHbI 0,5
[Iepeximouarenu 0,7
Coenunurenu (pa3bEMbI) 2,0
Karymkn nHIyKTUBHOCTH 1,3
TpanchopmaTtopsr 2,2
Hpoccenn 1,4
IIpenoxpanurenu 0,1
IInaTel meyaTHOrO MOHTAaXKa 3,0
MoHnTaxHble pOBOAA 0,5
T33b1 ycTpoiicTB i poBoit 00padoTku nHGopmaIuu 0,5
NuaukaTtopHbie yCTPOUCTBA 1,5
CurHanbHblE 1 UHAUKATOPHBIE JIAMIIOYKH 0,2
Pene 2,6
TymMOneps1, KHOITKA 0,6
3aXKUMBI, THE3NA, KIIEMMBI 0,8
[Iaypsl UTaAHUS 0,3
ITatixu 0,5
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NMPUNOXEHUE 5

LLIaGnoHbI ANA NOCTPOEHNA BEPOATHOCTHbLIX CETOK U
BEPOATHOCTHbIE CeTKM (bymara) HeKOTOpPbIX 3aKOHOB
pacnpepneneHus

0,999

0,995
0,99

0,95

0,9

0,8
0,7
0,6
§ D
0.4
0,3
02

0,1

0,05

0,01
0,005

0,001

Puc.IIS.1. 126101 /151 NOCTPOEHHSA HIKAJIbI HAKOIJICHHBIX YaCTOT
BEPOSATHOCTHOM OyMaru HOPpMAaJbHOI0 pacnpeaeJeHust
(mKaja napaMeTpa — paBHOMepHast)
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0,999

0,998

0,995

0,99

0,95

0,9

Puc.I15.2. [11a6/10H AJ151 HOCTPOEHMSI HIKAJIbl HAKOIUIEHHBIX YaCTOT
BEPOSITHOCTHOM OyMaru 3KCNOHEHUNAJIBHOI0 pacnpeeaeHust
(IKaja napamMeTpa — paBHOMepPHasi)
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Puc.I15.3. Hla610H AJ151 MOCTPOEHHS IIKAJIbI HAKOIVIEHHBIX YaCTOT
BEpPOSITHOCTHOI Oymaru pacnpeaenenust Beiidynia (mkaJjsa napamerpa
CTPOMTCS C MOMOIIBIO IIA0JI0HA, IPUBEIEHHOI0 HAa puc.5.4)
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Puc.I15.4. I11a6.10H /151 NOCTPOEHHSA HIKAJIBI IApaMeTPa BePOSITHOCTHOM
Oymaru Jorapu(pmMuyecku HOpMaJbLHOI0 pacnpeaeaeHUusl U pacnpeaeaeHus!
Beii0yJu1a (11KaJ1a HAKOIUICHHBIX YaCcTOT CTPOUTCS C MIOMOIIBIO 1120JI0HOB,

NpHuBeJeHHbIX Ha puc.S.1 u puc.5.3)
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3HaueHU WU BEPXHUE TPaHUIIBI TTapaMeTpa

Puc.IIS.5. BeposiTHoCcTHast OymMara HOpMaJIbHOIO pacnpeae eHHsI
(mkaJsa adbcuuce — paBHOMepHast)
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Puc.I15.6. BepossTHOCTHas1 Oymara Jiorapu¢pmMuiecku HOPpMAJIbHOIO
pacnpenenenns (IIKajaa adCUUCC CTPOUTCS MO MIA0GJIOHY,
NpuBeIeHHOMY Ha puc.5.4)
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0,95
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3HAUEeHU s UITH BECpPXHHUErpaHWlbl HHTCPBAJIOB NnapaMeTpa

Puc.I1S.7. BeposiTHOCTHAasi OyMara 3KCIOHEHIMAJIBHOI0 pacnpeaeaeHust
(mkaJsa adbcuuce — paBHOMepHast)



324

NINTEPATYPA

1. Kodanor IO.H. TeopeTuueckne OCHOBBI  KOHCTPYHUPOBAHMS,
TexHoJoruu u HajexHoctu POC: YueOuuk mns By3oB. — M.: Paagmo u cBs3b,
1991. — 359 c.

2. CAIIP: Cucrtembl  aBTOMAaTHU3UPOBAHHOTO  MPOEKTUpOBaHUS: Yueo.
nocobue mus BTY3oB: B 9 xu. Ku. 1. [IpuHOuUNel mOCTpOoeHUS U CTPyKTypa/
N.I1.HopenkoB. — MH.: Beim. mk., 1987. — 123 c.

3. Bapmamos P.I'. KoMnoHOBKa paguoO3JIEKTPOHHOW amnmaparypel. — M.:
Cosg. paguo, 1975. — 352 c.

4. KoHcTpyupoBaHu€ U pacyeT OOJbIIMX TUOPUAHBIX HHTErpajbHbIX
CXeM, MUKpPOCOOpoK u anmnapatypbl Ha ux ocHose / Ilog pen. b.®. Briconkoro.
— M.: Paaguo u cBa3p, 1981. — 216 c.

5. MukposnekTpoHuka: Yue6. mocobue mis BTy30B. B 9 xu./ Ilox pen.
JILA.Konenosa. Ku. 5. M.A.Ko3bipp. KauecTBO u HaJ€KHOCTh HHTETPAIBHBIX
MukpocxeM. — M.: Beicmi. mk., 1987. — 144 c.

6. Aummn A.A. TeopeTudyeckue OCHOBbI KOHCTPYHUPOBAHMUS, TEXHOJIOTHU

u HajgexxkHocTu DBA: Yueb. mocobue st By3oB. — M.: Paguo u cBs3b, 1983. —
312 c.

7. Bentuens E.C.  Teopus BepostHocTen. —M.: Hayka,
1969. — 576 c.

8. 3axuraes JI.C, Kumpsa A.A., Pomanukop .M. Metoasl

NJAHUPOBAHUSA U 00pabOTKU pe3yiabTaTOB (PU3MUYECKOr0 3KCIepuMeHTa. — M.:
Atomuznar, 1978. — 232 c.

9. Pymmmuckuit  JI.3. Maremartuueckass ~ oO6paboTka  pe3yJIbTaTOB
skcniepumenTta. CnpaBouHoe pykoBojcTBO. — M.: Hayka, 1971.— 192 c.

10. I'epacumoBuy A.Ml. Maremaruueckas CTaTHUCTHUKa: Yueb. mocoOue
JUIS MHXK.-T€XH. ¥ 3KOH. crell. BTY30B. — MH.: Beim. mk., 1983. — 279 c.

11. 3akc JI. Craructudyeckoe ouneHuBanne — M.: Craructuka, 1976. —
598 c.



325

12.  Tepuyk S.II. I'paduku B MaTeMaTUKO-CTaTUCTUYECKOM aHaiIu3e. —
M.: Cratuctuka, 1972. — 77 c.

13. uagoBckuii  D., [Trop1y O. CratucTh4yeckue  METOMBI
yIpaBieHusa kauectBoM. — M.: Mup, 1976. — 598 c.

14. JlbBoBuu  SA.E., ®ponoB B.H. Teopernueckne  OCHOBBI
KOHCTPYUPOBAHUSI, TEXHOJOTMM U HajaexHocTu PDOA: VYueb. mocobue s
BVY30B. — M.: Paguo u c¢Bsa3p, 1986. — 192 c.

15. Annep IO.I1., MapkoBa E.B., I'panoBckuii FO.B. IlnanupoBanue
AKCIIEPUMEHTA MPU MOUCKE ONTHUMAIbHBIX YCIOBUH. — 2-€ U3[. nepepad. u JO1.
M.: Hayka, 1976. — 279 c.

16. Cob6onr U.M. Metron Monte-Kapno. — 4-e uzn., nomnoiaH. — M.:
Hayxka, 1985. — 78 c.

17. ®omun A.B, bopucor B. @., Uepmomenckuii B.B. [lonmycku B
paauosiekTpoHHo annaparype. M.: Cos. paauo, 1973. — 129 c.

18. HanmexHOCTb B TEXHHKE. OcCHOBHBIE MOHSTHS TEPMHUHBI U
onpenenenusi. 'OCT 27.002-89 — N3paTenbcTBO cTaHaapTos, 1990.

19. Hanexnocts u 3pdexTuBHOCTs, B TexHUke. CrnpaBouynuk B 10 T.
Merononorust. Opranmzanus. Tepmunonorus/ [log pen. A.U. Pemb6e3nr. —
M.: MammmHocTtpoenue, 1986. — 224 c.

20. Hapexunocts Texunueckux cuctem. Cnpasounuk /HO.K. benses, B.A.
borateipes, B.B. bonotun u ap./ Ilog pea. U.A. YmakoBa — M.: Paano u
cBiA3b, 1985. — 608 c.

21. European Organization of the Quality Control Glassary. — Bern:
EOQC. 1988. — 24 p.

22.  Hanpexnocts u 3(pdekTuBHOCT, B TexHuke. CnpaBouHuk B 10 T.
/Pen. cosetr: B.C. ABnyeBckuii (npen.) u ap. T. 2. MaTtemaTuyeckue MeTObI B
teopun HanexHoctu u dpdextuBHoctu /Ilox pen. b.B. I'memenko. — M.:
Mamunoctpoenue, 1987. — 280 c.

23. IllupoxoB A.M. HajaexHOCTb paJaMOIIEKTPOHHBIX YCTPOMCTB.
VYu4eb. mocobue mis By3oB. — M.: Beicmr. mkona, 1972, — 272 c.

24. IIumonox H.A., Penkun B.®., bapsunckuii JI.JI. OcHOBBI Teopuu
HAJeKHOCTH U DJKCIUTyaTtaluu paauodniexktponHoil Ttexuuku /[log pex. H.A.
[Mumonka. — M.: Cos. paguo, 1964. — 552 c.



326

25. Harris A.P., Parsons M.F. Duchesne C.J.M. Establishing and

confirming R and M. requirements for DND vehicles.
"Microelectronics and Reliability, 1980, 20, Nel/2, 55-73 — Dxkcnpecc-
unopmanusa. Hagexnoct u koHTposib KauectBa — M.: — BUHUTU, 1981,
No37.

26. bopoukoB CM. HanexHOCTh paauO’NEKTPOHHBIX  YCTPOWCTB:
VY4eb. mocoOue ansi CTYIEHTOB PaJUMOAIEKTPOHHBIX CIEeNHalIbHOCTEH. — MH.:
BI'VHUP, 1997. — 80 c.

27. VYauuunu P.b. Ilpaktuueckoe oOecnedyeHue HaaexxkHoctd POA mpu
npoextupoBanuu. — M.: Paguo u cBs3p, 1985. — 112 c. (b-xa unxenepa mno
HaJCKHOCTH).

28. UYepubimeB A.A. OcCHOBBbI HAJEXKHOCTH  MOJYNIPOBOJHUKOBBIX
NpuOOpPOB W MHTErPAIbHBIX MHKpocxeM. — M.: Pagno wu cBsa3p 1988. —
256 c.

29. UYyes KO.B. u gp. IIporHo3upoBaHue  KOJUYECTBEHHBIX
XxapakTtepucTuk npoueccoB. — M.: Cos. paauo, 1975. — 398 c.

30. Tackapor  I.B., ['onuHkeBUY T.A., MosraneBckuii  A.B.
[Iporno3upoBaHue TEXHUYECKOTO COCTOSIHHS u HaJIe)KHOCTH
panuosnekTponHoit annapatypel. — M.: CoB. paauo, 1974. — 222 c.

31. bopoBukoB CM. PesynbpraThl wuccienoBanus 3PGHEKTUBHOCTU
HEKOTOPBIX AJITOPUTMOB MHJIUBUYaJIbHOIO MPOrHO3UPOBAHUS METOJA TOPOTrOBOM
goruku. — B MexBy3. ¢0. "Hcnbitanus u 3amuta POA." — M.: BSMU, 1982.

32. Axymunu M.JI. Maremarndyeckoe NporpaMMHpOBAHUE B NPUMEpPAX M
3agavax. — MH.: Beim. mkoma, 1993. — 336 c.

33. @ypynxueB P.M. BpiuuciaurtenbHas TEXHHUKA U €€ NPUMEHEHHE:
VYueb. mocobue ayist By30B — MH.: Bwim. mkomna, 1975. — 400 c.

34. bopoBukoB CM., Jlareimer B.I'., wsipenbuyxk H.A. u 1p.
JlaGopaTopHbIif TpakTUKYM 10 Kypcy "TeopeTnyeckue OCHOBBI KOHCTPYHPOBAHUS,
TEXHOJIOTUM U HAJIe)KHOCTU" U1 CTyAEeHTOB cnenuanbHoctd  "[IpoekTupoBanue
U TPOU3BOJACTBO  PaaUOdJIEKTPOHHBIX cpeAcTB". B 2-x wactax. Y. 2 /Tlox pen.
CM. bopoBukoBa. — MH.: BI'VUP, 1997. — 65 c.

35. IIBetkoB A.®D. BeposiTHOCTHOE MojeauMpoBaHue: Yued. mocodue. —
Ps3zann: PPTHU, 1989. — 64 c.



327

36. bopoBukoB CM. Cracrwok .M. Cratuctuueckoe MOIEIMPOBAHUE
napaMeTpoB KOHCTPYKIIMA U TEXHOJIOTHUYECKUX TIpoIeccoB. Yued.  mocooue
JUIL  CTYJAEHTOB  PaJMOTEXHUUYECKUX  crenuaibHocTel. — MH.: BI'VUP. 1997.
— 46 c.

37. CoOopnHuk HayuyHbIX mporpamm Ha doptpane. Bein. 1. Cratuctuka/
Ilep. ¢ anra. (CILHA). — M.: Cratuctuka, 1974. — 316 c.

38.  boapmer JI.LH., Cwmupnos H.B. TaOnuubsl maTemaTuyeckoi
cratuctuku. — M.: Hayka, 1983. — 416 c.



328

COOEPXAHUE

I'maBa 1 OBIIIAA XAPAKTEPUCTUKA I[TAPAMETPOB.

I'maBa 2. BEPOATHOCTHOE OITMCAHUE [TAPAMETPOB

2.1. CnyyaliHblii XapakTep apaMmeTpoB
U UX BEPOATHOCTHOE OTIHCAHME ...veeeeeeuueseeeeeeennnneeeennnnneeeennnneens
2.2. Mojenu 3aKOHOB pacnpeesieHus
0T 1Y (1 010 - S

2.6.5.0npenenenue TpedOyeMoro uucia

13100102001 (30207 -1 oX: 1Y (i o : R

..................

CUCTEMHBLIE METO/IbI B KOHCTPYNPOBAHNU

N TEXHOJIOT U POV ..ot e
1.1.BpixonHbIE M IEPBUYHBIE ITAPAMETPHI
1.2. KOHCTPYKTOPCKHUE MAPAMETPB.cceeeneeiiieeens eeeeeeeennneeeeannnneeeennnneens
1.3. EnquHnyHble 1 KOMIJIEKCHEIE

TOKA3ATEIIN KAUECTBA c..eeenveeenereenureeeureenis e eneeeneeeatenateeaaeeaeeannen

1.4.Metobl OLIEHKN YPOBHSI Ka4€CTBA

1.5.CyTp cHCTEMHOTO MOAX0Ja K TPOEKTUPOBAHUIO

KOHCTPYKUIMU M TEXHOIIOTHH ...eeeeeieeretees saaeaeeeeeeeeeeeeannnnnneeeens

2.2.1.0011I1E CBEIACHMS .....ccveeerenrernreaneeene ..19
2.2.2 HOPMATBHAS MOJICIID ..vvvvvveeeeeeirireees e eeiaeeeenennnneeannnneeeennnns. 20
2.2.3.YceueHHAas! HOPMAITBHAS MOJICIID uvvvnneeennneeennneennneeennneanns 22
2.2.4 Jlorapu(pMUYECKN HOPMATBHAST MOMCIID ... ueuereneeneenneannnnne. 23
2.2.5.PAaBHOMEPHAS MOJICIID ...eunnnneteesannteeeeeaiieeeeeaieeeeeannnneens 24
2.3. [IyTu BEpOATHOCTHOTO ONUCAHUS
COBOKYITHOCTHU HAPAMETPOB ...vvveererurrreeeeeraeeeannnneeeennnnneeesnnneeesa. 20
2.4 KoppesiUsi TAPAMETPOB ..euvvrrreeerrnrrereereeeeennnneeeeannnneeeennnneeeeai2]
2.5.BeposSTHOCTHOE OMMUCAHUE
3aBUCHUMBIX HAPAMETPOB....ceeeererrrreeennnne ...29
2.6. DKCIIEpUMEHTAIIBHOE ONPEIEIICHUE
BEPOSATHOCTHOTO OTIACAHMS ... vvvveeeeesnntteeteeeeeeniieeeeeeanannnnns 30
2.6.1.0cHOBHBIE 3aJ]Ja4l MATEMATUYECKON
(O 7 (0 1 04 % GO R IC ||
2.6.2. TpeGoBanus, IpeIbsIBIIsiIEMbIE K OLIEHKAM
11E: ] o X0 (1 ) 010 ) ST ) |
2.6.3.0npeneneHnue TOYEYHbIX OLIEHOK
MaTeMaTUYECKUX OKHUIAAHUN U
CpPEIHUX KBAJAPATUUECKUX
OTKJIOHCHHUM TAPAMETPOB .. veeeeennnttrereeeeeainneeeeeeanannnens 32
2.6.4.0npeneneHre MHTEPBAIbHBIX OLIEHOK
L2 0 X2 1Y (i 1 010 ) - P 33



2.6.6. Ouenka KOB(b(bI/IHI/IeHTOB
MapHO! KOPPEJALUH .. e
2.6.7. OnpeneneHre 3aKOHOB pacnpeﬂeneHm{
napaMeTpoB Ha OCHOBE

OIIBITHBIX JAHHBIX .....coiiiiiiiiiiiiiinnnnnnns

329

.37

2.6.8. IIpumeHeHne BEPOSITHOCTHBIX CETOK (Oymaru)

JJIA ITIPOBCPKU T'KIIOTE3 O 3aKOHAX

PACTIPEACTICHUS TIAPAMETPOB ..vvveenrieeeneeneeeeeeneeneeneaneennannenn

2.7. IllpumeHeHn€e BEPOATHOCTHOTO OMMCAHUS
napaMeTpoB JIJIS PEIICHUS HHKEHEPHBIX 3aJ1a4
2.7.1. Hexotopble peKOMEHIalU
10 MCII0JIL30BAHUIO MOJIEJICH

3aKOHOB PacCIIpCACIICHUA IIapaMCTPOB........

2.7.2. Ilpumepsl IPUMEHEHUSI MOJIEJIEH 3aKOHOB

PACTIPEACTICHUS TIAPAMETPOB ...evvreereeteeneeneeneeneeneeneenanenenn.

I'maa 3. MATEMATHUYECKUE MOJEJIN
PAZIMODJIEKTPOHHBIX VCTPOUCTB
U TEXHOJIOI'MYECKUX HPOL[ECCOB .............
3.1. ITousiTue MoeIICH ..
3.1.1. OOuume cBeneHUA 0O MOI[eJII/IpOBaHI/II/I

12 0 (0 )1 (1) 5 0. CUUT
3.1.2. PErPECCUOHHBIC MOJICIIH ..uevvvveeeeeaas ennaeeeeennnaeeeeannnneeeennnnns
3.2.MeTo/1 HAUMEHBIINX KBAIPATOB eeeeuervreevveeeennnneeeennnneeeeennnnnens

3.3.Haxoxaenue npuoInKarnmx
MaTeMaTHYECKUX MOJEIIeH

B BUJIC DJICMEHTAPHBIX PYHKITHH ...vvveeens et eieeeiieeeiieeeeaaeens,
RIS I D 0705053705 2 Q110743 0.9 1178 SRR
3.3.2.1T0Ka3aTEIIBHAST PYHKIIMS «..uvvveeeerrres eeenneeeenneeennneeanneeennnens
3.3.3.CTEHCHHA DYHKIIMS ..c..uevveeeeeieeeneiees eeenneeeenneeennaeeanneeennnens

3.3.4.Jlorapupmuueckas QyHKIUS ..................
3.3.5. lpoOHo-nmuHEHHAS PYHKIIUS ....ccvveee vnennn
3.3.6.T'unepbona ...

......................... 56
..56

....56
.57
.58

3.3.7. Ipo6Ho- pauHOHanLHaﬂ (byHKHHﬂ ............

3.4.CriocoObl MoJy4eHus MaTEMaTUIeCKUX
MoJIeNeH .. e e
3.5. HpI/IMeHeHI/Ie ITACCUBHOTO aKcnepHMeHTa

AJIA ITOJIYUYCHHA MAaTCMAaTHYICCKHUX MOI[GJ'IGI/I .....

3.6. [TonyuyeHnrne MaTeMaTUYECKUX MOJIEIEH
C MOMOIIBIO AKTUBHBIX (PaKTOPHBIX

OKCIICPUMECHTOB ...ttt riieie t ettt a it eaaneeeannnaaanns

3.6.1.3amaumn Teopuu MmIaHUPOBAHUSA
HKCIIEpUMEHTA
3.6.2.0CHOBBI TEOPUH IUIAHUPOBAHUS AKTUBHBIX

(DAKTOPHBIX IKCIIEPUMEHTOB ..vvveeuvier veneeeneeneenneeneeneennenn.

3.6.3.ITonHbIi GakTOpHBIN

AKCIEPUMEHT (ITDD) ..ooviiiiii

...68

....69

.70



330

3.7. IInanupoBanue [P U €ro BHIMOIHEHUE. .......cuuenne....

3.8. CraTtuctuueckas oopadboTka pesysnbpraTtoB [1DD

3.9. IpoOHbIi paKTOPHBINA SKCIICPUMEHT (I[CDB) .................

3.10.IlnannpoBanne DO .. :
3.11.Beimonuenue J®D u o6pa60TKa

SO 8153 A1 15 ¥ o) - S

I'maBa 4. AHAJIM3 TOYHOCTU N CTABUJIBHOCTHU
BbIXO/IHBIX TAPAMETPOB
PAZIMOSJIEKTPOHHBIX YCTPOUCTB

N TEXHOJIOIT MYECKUX ITPOLECCOB..... ....cevviieenn.t.

4.1.CepuiiHONIPUTOTHOCTh KOHCTPYKLUH
4.2.Buapl 101yCKOB, yCTaHABJIMBAEMBbIX

HA TTAPAMETPBI ..eeeutvteeaiiieeaiieeeetteeeaaiaeeaan et e aae e eate e eanaeeaaneeeanaeens
4.3. TOYHOCTb U CTAOUJIBHOCTD HAPAMETPOB....eeuurreeennnnns..
4.3.1.TOYHOCTD BBIXOJIHBIX MAPAMETPOB ..eevernerreeennnnnns.
4.3.2.CTaOUJIbHOCTD BBIXOJAHBIX TAPAMETPOB....ceeuevene.....

4.3.3.0mnMcadre TOYHOCTH U CTAOMIIBHOCTH

MapaMETPOB DJICMCHTOB. ......cviiiiiiiiiiiiiiiiiiiieenne

4.4 MeToabl aHaJIN3a TOYHOCTHU

BBIXOJHBIX TTAPAMETPOB....eeeeeeeeeeeeeenarinrrns e eeeesnnnneeeeeeeeeeeeennnns

4.4.1.YpaBHeHUs NPOU3BOACTBEHHBIX

HNOTPEIIHOCTEN BBIXOIHBIX HAPAMETPOB. ...cuvuveennne...

4.4.2.Metoabl onpeaeaeHus: MPOU3BOJCTBEHHBIX

JONTYCKOB HA BBIXOJHBIE MAPAMETPBI. .. .eueeennnannnn..

4.5.0mnpeneneHue Nporu3BOJICTBEHHOTO JOMyCKa

METOIOM "MIN-INAX"" .ottt e e e e e e et

4.6.AHanN3 TOYHOCTU BBIXOJAHBIX NTAPAMETPOB
BEPOSTHOCTHBIM METOJOM ...............

4.6.1.Bp100p KpUTEPUEB OLIEHKH TOUYHOCTH ....veeneeennaenne.

4.6.2.PacyeTHBIE COOTHOILIECHUS, UCITOJIb3yEMBIE
JUIS OUEHKH TOYHOCTHU BBIXOJIHBIX
IIapaMeTPOB.. e

4.6.3.1Tpumepsl aHAIM3a TOYHOCTH BBIXOJHOTO

1] 01 (4 o

4.7. AHanu3 TOYHOCTH BBIXOJIHBIX ITapaMCTpPOB

METOAOM MOHTE-KAPIIO ..coeeiiiiiiiiiiiiieeeee e,
4.7.1 HaBHAYCHUE METOA ....eeeeeeeeeeeeeeeeeee et e e e et eaaeeeeeeennnnns
AN ©3% 111 (016 30 Y (S Ko )i ¢

4.7.3.Meton Monte-Kapiio ¢ ucnojib30BaHUEM

MAaTCMATHYCCKOI'0O MOACIIMPOBAHUA .......ocvvvveiean.,

4.7.4 Meton Monte-Kapiio ¢ ucnonb30BaHHEM

CI)I/IBI/I‘-IGCKOFO MOACITHUPOBAHHUA. ....ovvviiiiiiiiiiaatn

4.8. Ananus cTaOMIbHOCTH BBIXOIHBIX
napaMeTpoB PaANOdICKTPOHHBIX YCTPOUCTB

N TCXHUYCCKUX IHPOLUCCCOB. ..ciiiiiiiiiiiiiiiiiiiiiiccieeas

...........

............

-----------

............. 87
.87

88

............. 91
............. 91
............ 91
............. 92
.94

............ 94

.96

.99

.99

102

....105
...105

106

.............. 110



331

4.8.1. CTaOMJIBHOCTH BBIXOJIHBIX [1APAMETPOB

1789000700007 00 TSI 0] 1(S) 5019 SO 110

4.8.2. OnpeneneHne TEMIIEPATYPHBIX JOIYCKOB
15891 ()13 70 X0): en k200150 046 S 111
4.9. OnpenesieHne KCITYATAMOHHBIX JOTTYCKOB. .. vunrrieeernnnneennnn. 117

4.9.1. ICXOTHBIE MPEATIOCHITK  1veeeerevrrrees eeeennnnneeeennneeeeenenseeeennl17
4.9.2.Metoauka onpeaeaeHus

AKCIUTYATAAOHHOTO JTOTTYCKA ..vvvveees veeennineeennnnnneeeennnneeeene 117
4.9.3.ITpumep pacuera

AKCIUTYATAIMOHHOTO JIOTTYCKA uvvvvrres vveeeennnneeeennnnneeeennnneeann 119

4.10.06ecmieueHne TpeOOBaHUN K TOYHOCTH
BBIXOJHBIX MAPAMETPOB ...eveeerririrreeeana snneeeeennnnneeeennnneeeennnnen 124

4.10.1.Pa3paboTrka TpeOOBaHUN K TOUHOCTH

BBIXOJHBIX MAPAMETPOB...eevvrreeeeaes ceveeeeennnneeeennnnneesennneenn 124
4.10.2.00ecnedyenune TpeOOBaHUN K TOUHOCTH

BBIXOJIHBIX APAMETPOB....uevvvreeeereies veeeennnneeeennnneeeeennnneesenna 25
4.11.CrocoObl onipeiesieHus KOS(I)(bI/IHI/IeHTOB
150078 050 6 SR 126
4.11.1.AHATUTHUYECKUE CITOCOODBL. ... uettettentiitt et eieaieeeenaennen, 126
4.11.2.9KkcriepuMEHTaTbHO-PACYETHBIA CITOCO0. ...\t enneannenn. 129
I'masa 5. OCHOBBI TEOPMU HAJEXKHOCTHU, METO/IbI OLIEHKU
TTIOKA3ATEJIEM U HAJTEXKHOCTU POV ..., 131

5.1.1Ipuunnbl 000CTpeHUS TPOOIEMBI
HAZIEKHOCTH POY 131
5.2.0CHOBHBIE NTOHATHS U ONPEAECIECHUS TEOPUU
HAJIE)KHOCTH .............. TR () |
5.3 ITlougatue oTkasa. Knaccmpnxaum OTKAB0B. .. ueeeeeeeeieeeeaeennnnn. 133
5.4.CxeMbl COeIUHEHUSI AJIEMEHTOB B YCTPOMCTBE
C TOUKH 3PCHUS HATCIKHOCTH ..vvvvvreeerinrs ennrveeeennnneeeennnneeeeennsenn 134
5.5.1Ipuunnbl 0TKA30B POY ool 135
5.6.Mopaenu 3aKOHOB pacnpeaeeHus
BPEMEHHU /10 OTKa3a... 136
5.7 Iloka3arenu HaJIEKHOCTHA PBV A UX DJIEMEHTOB «.eneeneeneeneeneenaenannns 138
5.8.BeposaraocTh 0e30TKa3HON paboThI
U BEPOSTHOCTD OTKA3Q ceeeuvvvvreeeenenrreeeaass e ennnneeeennnnneesennnneesennnnn 4]
5.9. VIHTEHCUBHOCTD OTKA30B. .. ... tuuttennteeenttenneeanieeennenaneeeneeans 143
5.10.HapaboTka Ha oTKa3
(cpenHsisi HAPAOOTKA HA OTKA3) veeeevvreeesvnveeennneeannneennneeenneennennn 145
5.11.Cpennee BpeMst 0€30TKAZHOM PAOOTBI ... ...evuurieenereennneeennneennanns 146
5.12.ITapamMeTp MOTOKA OTKA3O0B ...evvvveeeerenrrevveeeennnneeeennnnneeeennnneeenn 47
5.13.Cpennee Bpems BOCCTAHOBIICHUS
U BEPOATHOCTH BOCCTAHOBIICHUS .vvveeuvve e eneeeneeenneenneenneanneennnenn. 147
5.14. DkcrutyaTanuoHHbIe KOADPUIIHMEHTHI
HAJIEIKHOCTH ...nvveenieeenieeenieeenreeenieeesneense e e nneennnennnennneenneenneennnn 148



332

5.15. HamexkHOCTB 2JIEMEHTOB POY ... . 150
5.15.1.IlHTEHCUBHOCTh OTKA30B KaK OCHOBHas
XapPAKTEPUCTUKA HATAECHKHOCTH DIIEMEHTOB. ... ueteeannieennieeennneennaenn 150
5.15.2. Koa(pdunueHTsl 21eKTpuIecKon
1SR 1oL 97 el (2 (515 4 N ) : T I ¥

5.15.3.@opmysl 11 onpeieIeHUs
K02 (D PUITMEHTOB IIEKTPUICCKOMN

HArPY3KH HEKOTOPBIX DIIEMEHTOB ... «uveetteenteenteenneenneenneenneeanneanans 153
5.15.4 Kpatkas XxapakTepuCTUKA
HAJICKHOCTH DIIEMEHTOB ..ceeevuuuirieeees e enniieeeeennnneeeennnnneeesanneeeeennneenldd

5.15.5.Yduer Bn1ugHUSA HA HaAE)KHOCTD
AJIEMEHTOB AIEKTPUUECKOTO PEKUMA
10 Yo (0):9717 05 0210701 2 SO PR b1
5.16. Ouenka nokazarenei HaJle)KHOCTH
npoekTupyeMbix POV (ocHOBHBIE
PACUYETHBIE COOTHOIICHHS) ..euvevvrrreeeesns aeeeennnneeeeannnneseennnseeeesnonseseennana I8
5.17.0pueHTUpOBAHHBIN (TPUOTUKESHHBII)
pacdeT rnokas3areyieil HaIeKHOCTH
MPOCKTUPYEMBIX POV ..ot i 159
5.18.Pacuer nokaszaresiei HaJlexKHOCTH
npoektupyemsix POY ¢ yuerom
KOA(PPULIMEHTOB AJEKTPUUECKON HArpy3Ku
U yCIIOBUH pabOThI 3JIEMEHTOB

B COCTABE YCTPOMCTB. . .uuvvveeeeeruerreeeeeninee seee s ennnaeeeennnneeesnnnnneeessnnnneesennees 02
5.19. IIpumepsbl OlLIEHKH MMOKa3aTeleu
HaJIe)KHOCTU MPOCKTUPYEMOT0 POV ., 164

5.20. PacueT moka3areneu HaJIe)KHOCTH
MIPY pa3HbIX 3aKOHAX pacrpeeseHus

BPEMEHHM 10 OTKA3A DITEMEHTOB ...veeeeeeintteeeeennnaeeeeanntneeeennneeeeannnneeeenns 172
5.21. ITapamerpuueckast HAIEKHOCTb POY ... ... o, 176
5.21.1. [TapameTpuyeckast HaJIEKHOCTh
1 QYHKIIMOHUPOBAHUE POV ..o 176
5.21.2. IlpuuuHbl, 00yCIaBINBAIOIINAEC
MOSIBIICHUE MMOCTEHEHHBIX OTKAB0B ...t ttnnnnntineteeeeeeanannnnnnneneeens 176
5.22. OueHka napamMeTpuyecKkor HagexHocTH POY
HA OTANE TPOCKTUPOBAHMS ..eeeerrruirrieeereeeeennnneeesannneeeennnneeessnnneeeeennnnnal 17
5.23.Mlcnionb30BaHUE BEPOSITHOCTHBIX MOJENIEN
cTapeHus mapaMmeTpoB POY M 3JIEMEHTOB.......covviiiiiiiiiiiiie e, 188
5.24.1Tytn obecneyeHus napaMeTpuyeCcKom
HAJICKHOCTH POY Ha 3TANE MPOCKTUPOBAHUSL...cceeeeeeeeeeeeeeeeeeeeeeeeeeaeeeaaaaaaaenns 191
5.25.MeToabl HOBBIIIEHUS HAEKHOCTH POV Lo e, 193
5.25.1.1ToHsiTHE KCTITyaTallMOHHOM
HAJIE)KHOCTH POV L. 193

5.25.2.00mas xapakTepucTUKa METOJIOB
MOBBIIIECHUS HALCKHOCTH POV i, 193



5.26.Pe3epBupoBaHne KaKk METOJ] MOBBIICHUS

HAZTEKHOCTH POV oo e e et

5 .27.XapaKTepHCTHKa IIOCTOSIHHOT' O
pe3epBUPOBAHUS ..

5.28.011eHKa TTOKa3aTeIeH 6630TK8.3HOCTI/I
yCTPOMCTBA NIPU HAJIIMYUU TTOCTOSHHOTO

PEBEPBUPOBAHUS «..veeneeeeneeeeiteesteeenieeans oaaeeaeeaneeanteeneeanee e

5.29.XapakTtepucTuka pe3epBUpPOBaAHUS
3aMelIEHUEM . e

5.30.Ananus 6630TKa3HOCTI/I P9Y l'IpI/I HAJIUYUU
pe3epBUpPOBaHUA 3aMEIIEHUEM

(HATPYKEHHBIN PE3EPB) cuvvveeeurreeerirees eeenneeennneeannneennneennn

5.31.Ananu3 6e30oTkazHoctu POY npu nHanuuyuu
pe3epBUPOBAHUSI 3aMEIIIEHUEM C 00JIETUEHHBIM

PEKUMOM PAOOTHI PE3EPBHBIX JIEMEHTOB. ....... ... ...

5.32.Ananu3s 6e3oTkaznoctu POY npu nanuuun
pe3epBUpPOBAHUA 3aMEIICHUEM
C HEHArpy>KeHHbIM PEKUMOM PaOOTHI

PE3CPBHBIX DJICMCHTOB ...cviiitiiiiiiiiiiiiiii ittt et ettt eeniiiianaans

5.33.  Teoperuueckoe 000CHOBaHUE TPECHUPOBKHU
KaK METOJla CHU)KEHUSI UHTEHCUBHOCTH

OTKA3OB OJICMCHTOB ..ottt i i iiiiienieeeneeeeaanas

I'maBa 6. [IPOI'HO3NMPOBAHUWE TEXHUYECKOI'O
COCTOSAHUA SJIEMEHTOB U POV i e

6.1.11onAaTHE TPOTHO3UPOBAHUS

U €TO KITACCHUMPUKAITHS .. .eeeeuvrereeereeeesrrees oeennaseanneeanneeennseeanns

6.2.I1puembl BBITIOJTHEHUS 9BPUCTHUYECKOTO

TIPOTHOBHUPOBAHUS ..veeeentieneeennreeneeenitens e eneenteaneeneeneeneennenn

6.3.XapaKkTepuCTUKA UHAUBUAYAJIbHOTO
MPOTHO3UPOBAHUS C UCIIOJIB30BaHUEM

MCTOAOB OKCTPAIOIIAIMHI ..eeiiiiiiiiiiiiiies ce ettt ieeiieeaaneaaaannaas

6.4.1lpuemsbl perieHus 3a1a4 UHAUBUIYAIBHOTO
MPOTHO3UPOBAHHUS C UCIIOIB30BAaHUEM METOOB
AKCTPANOJISALIUY ..

6.5.06mas XapaKTepI/ICTI/IKa I/IHI[I/IBI/II[yaJII)HOFO
POTHO3UPOBAHUS PACIIO3HABAHUEM O0pPA30B................

6.6.XapakTepUCTUKU OIIMOOK TPOTHO3UPOBAHUS
B METO/1aX UHAUBHUAYAJIBHOTO MPOTrHO3UPOBAHUS

PACTIOZHABAHHUEM OOPABOB ...eeeeuevreeeirieeans ceeeenneeeteeeanseeanneeennnenn.

6.7. DTamnsbl peuieHus 3a1a4 HHIANBUIYAIbHOTO

MPOTHO3UPOBAHUS PACIIO3HABAHUEM 00Pa30B................
6.7.1.00y4aromuii S5KCIIEPUMEHT U OOYYCHHUEL. .................

6.7.2.Bb100p mopora paziesieHus

KJTACCOB (DK3AMEH). . .\uvvteeeeeeeeeeiiieeeeaineeeeannns,

...........

...........

...........

333

..194

..196

197

....201

208

212

212

213

214



334

6.7.3.01eHKa BEpOATHOCTEN MPABUIIBHBIX

U OITHOOTHBIX PEIICHHMM . .. utteeeteeeiineeeeaneeeannneeeannns,

6.7.4. IIporuo3upoBaHue OJHOTUITHBIX U3JICIUH,
HE y4acCTBOBAaBIIMX B 00ydarouieM

C) Q{01700 (&) 4 U

6.8.PexoMenanuu no BeiOOpY HHPOPMATUBHBIX

napameTpoB (MPU3HAKOB) JUIs 3JIeMeHTOB POY ............ ...

6.9.MeTopl TOCTPOCHUS TPOTHO3UPYIOLIUX

1100120:3 7 0) U

6.10.IIporuo3upoBanre METOJ0OM MOPOTOBOM
JIOTUKH .

6.11. HpHMep HOCTpoeHH;I IIPOrHO3UPYIOLLETO
IpaBuiIa ..

['masa 7. 3SAJAYUYN OITTUMU3ALIMIN B KOHCTPYUPOBAHUN
N TEXHOJIOTUHN PAJJUOSJIEKTPOHHBIX

VCTPOUCTB.......oivoieeiieioeieeieeieisesiseeiseeis + e e e e e e eeeeeeeeeeeeeeeeeeeeee
7.1 JTOHATHE 321aY OITUMUMBAIIMI «..neeeneeenn eeee e e eee e e e eee e enns
7.2.001muit TOPSAOK PEIICHUS 3a]]a4 ONTUMHUBALUH ..................
7.3.Crioco0bI TOCTPOCHUS LEICBOM PYHKIIAM ....ouvvennnennn...

7.4.KpaTkas XxapakT€pUCTHKA MaTEMaTUIECKUX

METOJ0B PELICHUS 38024 ONTUMMUBALMM . ....oeennnnneeennnnn..
7.5.Metoa TMHAMHAYECKOTO IPOTPAMMUPOBAHUS . ....vveennnn....

7.6.AITOPUTM ONTUMH3AIUNA METOJOM CIYYaHHOTO

1100) (61 FEU
7.7.1T1puMephl pelIeHUS 3a/1a4 ONTUMHUBAIMAH «.oeennnnnnnnnnnnn..

I'maBa 8. CUCTEMbI MACCOBOI'O ObCJIYXXUBAHUA

B TEXHOJIOI M POV ..o e,

8.1. IlonsATHE N XapaKTEPUCTUKU CUCTEM MaCCOBOTO
00CIy>)KUBaHUS ... .
8.2.IloToku CO6I>ITI/II/I (3a511301<)

A UX MATEMATHYECKOE OTTMCAHME . e e e eeeeeee e eeeneennennns
8.3.Buasl CMO B TEXHOTOTHU POV .. e,
8.4.Marematnueckoe ormrcanue CMO ¢ OTKA30M........ccvvunnnn..

&.5.Marematnueckoe onucauue "yucrou'" CMO
C OKAJIaHUEM .. ..
8.6. MaTeMaTquCIcoe OIHCAaHHUE CMO CMEILIAaHHOT O

THIIA C OTPAHUYCHUCM AJIMHBI OUCPCAU.......ccvvvvvvvieenna...

['nasa 9. CTATUCTUYECKOE MOJIEJIMPOBAHUE
I[TAPAMETPOB KOHCTPYKIHNHA

N TEXHOJIOIT MYECKUX ITPOLIECCOB.........cocoiiieann...

9.1. Cratuctuueckoe MOACIUPOBAHUE KAK METO/T
HCCIIeOBAHUS TTapaMeTPOB KOHCTPYKIUMN

N TCXHOJIOTHYCCKUX ITPOLECCCOB. ...ttt aaae,



335

9.2.0CHOBBI MOJIEIMPOBAHUS CIIYHYANHBIX

16 0L 1Y () 010 - T 265

9.3.MogaenupoBaHu€e CIyYalHBIX YHCET

C HOPMAJIBHBIM PACTIPEHAETICHUECM ..ceevvruireeeennnneeeennnnneeernnnnee....200
9.4.MeToabl TONy4YEHUS CIIyYalHbIX YUCEI

C JTIOOBIM 3aKOHOM PACTIPEICTICHMS 1eeeverreveeennreeenneeennneeanneenns 268
9.5.MopaenupoBaHue TUCKPETHBIX

(1372 £:0703 05 0:Q:15h1 17 45 10 (TR0 ) |
9.6.MoaenupoBaHue ciry4aiHbIX YUCET

C OMHOMUHAJIBHBIM PACTIPEHACTECHUECM ..ee vuventeeneeaneeenneenneennnnnns 272
9.7.MonenupoBaHue CIyYailHbIX YHCEN

¢ pacnpeneneHueM I1yacCoHa......ccvevvvvs ceveiiiiiiiiiiiee ... 273

9.8.MonennpoBaHnue KOPPEIUPOBAHHBIX

CIIy4alHBIX IapaMETPOB

C HOPMAJIBHBIMHU PACTHPEACTICHUAMY ..eove veeenneeennneeennneennneeennan. 274
9.9.1losryuenue KOppeInpOBaHHBIX

CIy4allHbIX TapaMETPOB C JIOOBIMU

3aKOHAMU PaCpPECIICHHUS .. 0
9.10.MccnenoBanre BHIXOAHBIX MMapaMeTPOB P9Y

Y TEXHOJOTHYECKHUX MPOILIECCOB

METOJAOM MOHTE-KaPIIO....ccieeiiiiiiieiiies e .. 283
9.11.MonenupoBaHue Npou3BOACTBEHHBIX

NOrpenIHocTel napameTpoB POY

MAacCCOBOT'O MPOU3BOJCTBA... .
9.12.MonenupoBaHHue HAJIEKHOCTH P9Y ..................................... 291
HPI/IHO}KEHI/IE 1 CTaTI/ICTI/I‘IeCKI/IC Ta6J'II/II_II>I P PNA T o
[TPNUJIOXKEHUE 2. MTHTEHCUBHOCTDH OTKA30B DJIEMEHTOB. .. uuevreeeennnnreeennnnn 307
[TPUJIOXEHMUE 3. 3naueHre monpaBOYHBIX KOIPOUIIHEHTOB. ...uvvrennrennnnn. 311

[TPUJIOXEHUE 4. CpenHue 3HadueHUs CIIy4ailHOrO BPEMEHU BOCCTAHOBIICHUS
3JIEMEHTOB U (YHKIIMOHAIBHBIX YacTeil

[MTPUJIOXKEHMUE 5. lla610HBI AJ1s1 TOCTPOSHHS BEPOSITHOCTHBIX
CETOK M BEPOATHOCTHBIE CeTKHU (Oymara)
HEKOTOPBIX 3aKOHOB PACTIPEIACITCHM ... vveeernnrreeeannnnnnaannns 317

I T E P AT Y P A e e 324



