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838 gg 630 620 292 ;z: 752 732 813 3 33;- :., 61186 180
897 | 57 813 844 874 | 904 | 935 965 goh 2| 896 {3 | 7217 210
896 | 58 996 402 L0586 [,o87 [L117 4147 5177 | 3| 803 | | B 243 240
895 | 59 | 8.85 157 208 238 { 263 | 208 328 358 ¢ | 804 | s gl27.9 7.0
N 6o* 5o’ 40* | 30 | 20F 10" oOf l + | gggld PP -
|___ X Pl B .
L. Sin,

86° L. Cos.
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L. Tang. g°
. o' 10 20° 30’ a0’ 50" 6o* d. PP _‘
0 2.71 940 980 020 | 060 | 4100 ,1q1 LIRI 59 | 4 41 40
1 | 872181 =221 261 | 3or | 341 380 420 | SB | o 1] 41 40
2 gw 460 Too | sq0 ; 579 619 659 | 57 | 40 2] %2 8o
3 59 698 738 | 777 | 217 856 %gb 56 [ 40 312,13 120
4 898 934 978 | .O14 | 4053 %093 4132 55 1 » 4l16.4 160
5 873132 171 210 | 249 | 288 327 366 | 54| §120,§ 200
b 366 405 444 | 483 | 522 561 boo | 53| p 6246 240 .
7 Goo 638 677 | 716 | 754 793 832 | 52| 3 7 (287 280
8 §32 870 909 | G47 | 980 4024 4063 | 51 [ g8 8328 320
g | 874063 101 139 178 z16 254 292 60 | 1 9|36 360
10 292 330 369 | 407 | 445 483 521 | a9 | 8 38
11 521 559 597 | 634 | 972 710 748 | 42 || 1] 3.9 38
12 748 780 823 | 861 | 899 936 974 ] 47 | = 2| 72,8 7,6
13 974 4012 4049 | 4087 |x124 4102 4199 46 | 33 3{11,7 11,4
14 | 875199 236 274 | 311 | 348 385 423 | 45 | 3 4156 152
15 423 460 497 | 534 | 571 608 G4i | 44 | 3 a 19,5 19,0
16 645 682 719 | 7356 | 793 830 867 | 43}y 23,4 22,8
17 867 904 94° | 977 [+014 4951 287 | 42 [ 5 7[273 26
18 8.76 087 124 160 197 1 233 270 306 41 | 35 §|3rz2 304
| 19 306 343 379 | 416 | 452 488 ¢25 | 40 f 1 gl3sr 242
20 525 561 597 | 633 | 6bg 7ob 742 | 39 | T 88
21 74z 778 814 SEO 886 g22 958 | 38 | 3¢ 1| 1.7 1.8
22 958 994 030 |005 [aIC1 %137 x173 37 1 3¢ 2| 74 T2
23 | 877173 298 244 | 280 | 315 351 387 ( 36| 3{11.1 10,8
24 387 422 458 | 493 | 529 564 600 | 35 | 6| 4irg8 1404
za oo 635 byo 706 741 776 R11 34 | 5(1%85 180
21 811 847 382 | g17 | 952 937 o022 33 { 135 6222 216
27 | BgjBo2z o057 o9z § 127 | 162 197 232 | 32 | 35 71259 252
2% 232 267 102 -4 317 371 g06 441 31 35 8129, 22,8
29 441 475 510 | 545 | S79 614 649 | 80 | | 91333 324
80 649 683 718 | 752 | 787 B2r 855 | 29 | 4 85 84
31 855 890 924 | 958 | 993 4,027 (o061 { 28 | 3 tl 3.5 3.4
32 8.79061 o0gb 130 184 198 232 266 27 | n 2| 78 438
33 266 jo0 334 768 q02 436 470 26 | 34 3105 o2
34 470 504 538 | sy2 | 606 639 673 | 25 | | alzao 13,6
35 673 7o7 741 | 774 | 308 842 87 24 | 3 50175 170
36 875 999 942 | 976 [4009 4,043 4076 | 23 | 4 6|21,0 204
17 230076 110 143 177 210 243 277 2z | 4 7 (24,5 238
38 277 310 343 | 376 | 499 443 476 | 21 | g 8280 272
39 475 599 54z [ 578 | 608 641 6374 | 20 [ 5 91315 306
40 670 797 740 | 773 | 806 839 872 { 19 | ;3 38 32
a1 872 905 937 | 970 [4003 ,036 (068 | 18 | 5 1 33 32
4z ] 881088 ror 134 | 166 | 195 232 264 | 17 | 3 2l 66 b4
43 264 297 329 | 362 | 394 427 459 | 16 ] » 3] 99 96
44 45¢_ 49t 524 | 556 | 588 b2r 653 {15 [ | 4fi32 128
4 653 685 717 | 750 | 78z 814 826 | 14 | 4 5|16,5 160
4 846 878 910 | 942 | 974 4006 038 | 13 | = 6198 192
47 8.8§2038 o750 102 134 66 198 230 12 | 5 71251 2.4
48 230 262 293 | 323 | 357 389 420 | 1r | @ 8|26, 256
4 420 452 484 | 515 | 547 579 610 { 10 | m 91297 288
50 6ra 642 673 | 705 [ 736 768 99 9| 5 31 80
51 799 83r 862 | 893 § 923 956 o987 8| m 1] 31 30
52 987 4OI9 4050 |,081 [,Ir2 144 175 7| x 2] 2 60
s3 | 8.83175 206 237 | 268 | 299 330 361 L Y 3 93 9.0
54 361 392 423 | 454 | 435 516 547 5 | m 4lr124 120
55 547 578 o9 [ bgo | 671 7ot 732 | 4 [ §1153 150
1 732 763 794 | 824 | 853 886 g16 3| 61156 180
57 916 947 978 | 008 | 4015 4069 100 2 | 5 7|27 10
58 3.84 100 130 IHI 191 222 251 2¥% 1| g 8|24:8 24,0
59 282 313 343 | 374 | 4°4 434 ab4 01 gl27.9 270
60" 5o 40" l jo* j_‘.'.c' 1o’ of . d. P. P
B&° L. Cotg.
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. o
1. Cot. L. Sin. 4
9.99( - 0" 10’ 20" | 30° [ 40" 50° 60° d, E. P,
894 [ 0] 8.84 358 389 419 ] 449 | 479 399 539 | 50 | 893 |
893 ] 1 339 569 599 | 629 | 659 688 718 § 58 [ 8oz |
goz | 2 718 748 778 | 808 | 838 867 897 | 57| 891 |3 a1 %0
Bor | 3 897 927 957 | 986 luo16,045 ,075 | 661891 [ | 1| 31 30
B9r | 41 885095 105 134 | 164 | 193 223 252 [ 551890 | i 2] B2 b0
850 5 262 282 311 | 341§ 370 400 429 | 54 | 229 | 5 3] 93 9o
88g | 6 429 458 438 | 517 [ 546 576 bog 153 [ 838 |5 47124 120
8281 7 605 634 663 | 693 [ 722 751 780 | 52 [ 837 | | 5155 150
371 8 780 809 333 1 867 | 896 oz6 o5% [ 51 {886 | | E|186 180
836 | 9 955 09844073 14042 (0704099 4128 | 60 | 884 | | 7[21.7 210
"g§83 ) 10 | 8.86 128 15 186 | 217 | 244 273 301 | 49 | 884 { 8248 2q0
884 | 11 301 330 359 | 388 | 410 445 474 48 | 883 fa | 93279 F7O
833 | 12 474 502 531 | 560 | 588 617 645 [ 47 ] 882 [+
882 | 13 645 b74 703 | 731 | 760 783 816 | 46 | 881 | w5
88r | 14 816 84% 873 | 902 { 930 958 o87 f 45 | 880 | s 29
880 {1 987 4915 4043 1,072 (4100 4128 4156 1 4q | 879 | m 2| =2
879 | 18 | 8:87 156 185 213 | 242 | 269 297 325 | 43 { 879 | = >
879 | 17 32§ 354 382 | 410 | 438 456 494 Faz {878 |m A
878 [ 13 424 22 530 | 578 | 6ob 634 661 | 41§ 877 | = 4 tac
877 | 19 661 689 717 | 743 | 773 8Or 829 | 40 | 876 | s
876 | 20 $29 856 884 | 01z | 940 907 923 39 § 873 | » 2120,
375 § 21 995 x°23 4050 15078 (3106 4133 4161 | 38 | 874 | = 8|22
874 F 22 | 8.88 161 188 =z16 | 243 | 271 128 326 137 | 893 | =8 9| 26,1
873 | 23 326 353 381 [ 403 | 436 465 490 f 36 | 872 |4
872 | 24 490 518 543 | 572 | boo 627 654 | 35 ) 871 }ay
871 | 25 654 681 709 | 736 | 763 790 817 | 34 | 370 | 28 97
gpo { 26 817 843 872 | 899 { 926 953 gBo | 33 | 869 |2 1} 2,8 2,7
86g | 27 980,007 4034 |L0b1 [4088 y135 4142 [ 32 | 868 |5 [ 2 ¢6 <4
868 | 28 | 8.89 142 159 196 | 223 | 250 277 304 | 31| 867 |1 3| B4 31
867 | 29 304 330 357 | 384 | 411 438 464 | 80 } 866 y 53| 4|11,2 1038
866 | 80 464 491 518 | 543 [ 571 598 627 | 29§ 865 5| 5[40 I35
86% | 31 623 651 678 | 704 | 731 758 784 | 28 1 864 || 6168 162
864 | 32 784 81 R37 | 864 ] 890 917 ga3 | 27 | 863 | ] 7[196 18,
2363 | 33 943 070 996 023 |,049 4075 4ro2 26 | 862 |- | 8|z24 2t
86z § 3a4 | .90 102 12§ 154 | 181 207 233 260 |25 | 86r}x} 9i252 243
861 | 3 260 286 312 [ 338 | 364 39t 417 | 24 | 86O |
86o | 3 417 443 469 | 493 gh 548 574 | 23 | 859 § ¢
8sg | 37 574 6oo 626 | 652 | 678 7o4 730 [ 22 | 858 | 28
858 1 38 730 756 782 | 808 | 834 859 834 far | 857 |ae 1| z,6
857 1 39 888 o911 937 | 963 | 989,015 4040 | 20 | 856 16 2 5
856 | 40 | 8.91 o40 b6 ogz | 118 | 143 169 195 | 19 | 85F |6 3 I£.5
853 | a1 195 221 246 | 272 | 298 323 349 18| 854 | ‘; oy
854 | 42 349 374 400 | 426 | 451 477 502 | 17 | 853 Qe F 12{6
853 | 43 5o 528 553 | 579 | 604 630 bs§ | 16 | 852 g4 7|13z
852 | 44 56 ©80 706 | 731 | 757 782 8oy R 15 1 851 f g | 208
851 ] 4 Bo7 833 858 | 883 | 999 934 959 14 [ 850 33 Y EEW
8%o | 4 959 984 4010 403 14,060,085 4,30 § 13 1 848 | 25
848 | 47 | 8.9z 110 134 1Bx | 136 | 211 236 261 12 | 847 | 35
847 | 48 261 256 311 | 336 | 361 186 gr1 { 1 | B4l |as a5 24
1846 | ag 4Tl 436 461 | 486 | 511 536 b1 J 10 ] 848 |5 | 26 T
‘345 50 b1 <86 611 | 636 | 660 685 710 | 91844 || 2| 50 4
844 | 51 710 735 760 | 784 1 809 834 859 | B {843 )| 3| 75 72
843 52 859 883 998 | 933 [ 957 9824007 | 7 [ B4z || 4|00 0k
\342 531 8.935007 ©31 056 | o1 | 105 130 154 6| Bar 5125 1Z0
841 | 54 154 179 203 ! 228 1253 277 301 | 5 )840 11a | 6|150 149
849 | 5 o1 326 350 | 375 [ 399 424 448 | 4 | 839 |y ) 7|175 168
83515 448 472 497 | 521 | 54% 5§70 504 3718383 8|z00 1g1
1838 | 57 x4 619 643 | 667 1 691 #E6 7240 2837 1] 9225 21,6
I'sz7 | 58 7a0 763 783 | 812 | 837 861 883 | 1] 836 ).
1838 | 59 535 999 933 | 957 | 981 4006 4030 | O f 834 | =
i 60’ 50 4::'J 30° _10' e’ ot + lgsald P.P. -
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85°

L. Cotg.

L. Tang. &
[ @’ 107 20" | 30° | 40" 50 6o° d. PP
0 §88446q 495 525 | 555 | 583 615 6ab |59 f
1 bab  6G70 7ob 716 766 796 $26 58 | 3a
z 826 gsb 386 art | 946 976 Lo0B 57 | s0 31 30
3 £.85000 o036 ob5 | og3 125 I55 1§83 56 | 30 1] 3,1 30
4 185 214 244 1 274 | 304 3&3_6_3.__ 55 | 1 2| B2 b0
5 363 392 422 | 452 | 481 511 540 54 | s 31 93 90
6 540 570 599 | b6zg | G653 688 717 | 53 [ % 4124 12,0
7 717 747 776 | 805 | 83F 863 893 52 | 2 5155 150
[3 893 922 g52 981 | 4010 ,039 ;009 51 f 1 6186 180 ¥
9 | 8BBO0Y o8 127 156 | 135 214 243 | 50 [ ug 7|27 21,0 i
i0 243 172 jot | 338 | 359 338 a1y | a9 |w | B[208 240 ]
11 417 da7 475 | 504 | 533 562 591 | a8 | OO 7O
1z 591 619 648 ) 677 | 706 735 763 | a7 | x
13 763 792 821 | 849 | 878 go7 933 [ 4b |y
14 935964 992 |a021 | 4049 ,078 ,rob | 45 | a8 29
15 8.27 106 135 163 g2 | 220 249 a7y 44 | =2 ; z,g
16 277 305 334 | 362 | 390 419 447 { a3 | =8 a
1 447 275 503 | 532 | sbo 588 616 | 42 | as I
(3 616 64q 673 | 701 | 729 757 785 | 4r | iy
19 785 RI3 841 86g %97 92§ gs53 40 | = g I;’i
20 953 981 4009 | 4037 | 4963 409% 4120 { 39 | a8 21203
21 2.28 120 148 176 204 | 231 259 287 38 | =3 81232
22 287 313 342 | 370 323 425 433 [ 37 | = g 26,1 °
23 453 48t 508 | 516 | 563 gor 613 | 36 §
24 6183 Bgb 674 | 7OI 728 756 783 35 | =8
25 783 811 838 | B66 | 891 920 948 | 34 | a3 28 27
26 948 975 4002 [40%9 | 4057 (084 41ar | 33 | 3 T| 28 27
27 §8.891rr 138 166 | rg3 | 220 247 274 32 |y 2| 56 5.4
28 274 301 323 355 383 410 437 31 | a7 3L 84 &1
29 437 464 491 518 545 571 593 30 | a3 4|tz 108
30 598 (ng 652 | 679 | 706 733 760 | 25 | 3¢ LRI
31 760 786 813 | 840 | 867 893 g0 | 28 | % 168 162
12 920 gq7 974 | 4900 |,027 054 4080 } 27 | o 7{196 189 ]
33 8.90080 107 134 6o | 187 2I3 240 26 | oy 8l22q 216
14 240 266 293 319 346 172 399 25 | 26 91252 24,3
35 399 425 457 | 478 [ 504 531 557 { 2q } 8
36 557 583 610 636 66z 638 715 23 | a5
37 715 741 767 | 7031 | 820 346 872 | 22 | 6 26
18 872 893 924 | §50 | 976 002 o029 | 21 | % 1 26
39 1 8.9r029 035 of! 107 | 133 15§ I8% § 20 | 18 2] 54
40 I8R5 211 234 262 288 314 340 19 | % 3 Ig’g
4t 340 366 393 | 418 | 443 469 403 | 18 | $liso
42 49¢ 521 547 | s72 | 598 624 6% 7 | a6 F 15’6
a3 bso 675 701 7H7 75% 778 803 16 [ a6 13'2
44 g7 829 853 880 | 906 g31 957 Is § 6 % zo:s
45 957 982 4008 |[,033 |2059 4084 gllo 14 | 26 9234
46 8.92 116 135 160 86 | 211 237 262 13 | 23
47 262 287 313 338 163 388 414 12 | 2
48 414 439 4064 | 489 | 515 gqa0 3565 | 11 | o 25 24 |
49 565 590 615 | 640 | 665 6gr 716 |10 | % 125 24 |
50 716 741 766 | 791 | 816 241 B§G6 g | 2 50 4.8 !
5 866 891 916 | gar § 966 991 ,o16 8 | = 3l 75 72 |
52 3.93 016 o040 o063 0go 115 140 163 71 = 4100 g,b
' g3 65 190 214 | 239 | 264 289 313 6} 512,84 12,0
| 54 313 338 363 | 388 | 412 437 462 51 15 61150 1214
{ b2 436 511 6 6o 53% 6o a 7|75 108
55 g6z 236 5 536 | 560 g 9 | 4|
L 56 6og 634 Bsg | B3 | 707 732 756 | 3 fam [ 3|20 192
P57 756 781 30§ 830 854 %70 903 2 | 2 9|22,5 21,6
b oss 903 928 952 | 4976 |00t 402§ 049 tlu
59 | 804949 o074 o098 [ .122 | 147 I7F 1§ 011
: 60® o* 40f | 30" | 20" 10* of e {d PP '
. . D —
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L. Cos. L. Ein. 5

|9.99 ' o' 10* 20" | 30" | 40’ s50¢ Go° |- d. CBO
J 234 0| 894030 o54 o8 | 302 | 126 130 174 {59 ] 833 [ !
833 I T74 198 22t | 2406 | 270 294 317 {58 832 |4

| 832 ¢ 2 317 341 365 | 3B | 413 437 461 |67 | 831 }a, 24

[ 831 3 461 484 508 | 5321 556 580 G031 | 56 | B30 [y | 1) 2.4

i 8% | 4 bo3 627 651 | 67% | 698 722 946 | 55 | 829 [0 | 2| 48
819 g 746 769 791 | 817 ) %40 264 887 [ sq | R2E [ 3| 72
828 § & 887 91t 935 [958 | 982 o008 029 |53 | 827 .| 4] 06
827 | 7 | 895029 ©5z 076 |ogg | 123 146 170 [ g2 [ %25 [, | 5)120
823 § 170 1g3 216 | 240 | 263 287 310 |1 | 824 |« | 0|14
824 | o 310 333 357 | 380 | 403 427 450 | 6O} 823 |y | 7[168
823 | 10 430 473 496 | 520 | 543 566 580 |40 |Baa [ay| B!
822 { (1 589 613 636 | bgg | b8z 7o§ 728 |48 | 8213 | 2130
821 12 728 vz 7735 | 79% | 821 844 807 | 47 | 820 {4

. 820 | 13 867 890 913 | 936 | 959 g8z ,o08 [ 46 | 819 {1y

[ 819 | 14 } B.gbood o023 os1 |oy4 | 997 120 143 | 45 | 317 e 23

¢ Bi7 | 13 143 166 13 212 | 234 257 280 | 44 | 816 | n ; :'g

C 816 | 1 280 303 326 | 349 ) 371 394 417 |43 | 813 |3 31 69
\815 ‘17 417 449 462 | 485 1 598 531 553 |42 | 814 | m "

| 814 | 18 333 576 599 | 621 [ b4q b7 639 | 41 | 813 |n ;'r?'s

| 813 | 19 89 712 735 | 757 | 780 8oz 825 |40} iz x| 2) 3
g1z | 2o 825 847 870 [ B89z | 915 937 gbo | 30 L 810 [m ) | ig;

j 810 | a1 960 982 400% [L027 {4050 072 4005 | 38 | Bog [m | ;g

- Bag | 22 { B.9709% 117 13¢ | 162 | 184 207 229 [ 37 [ 808 | g9l z20,7

" o8 | 23 229 251 274 | 296 | 318 341 363 | 36 | 307 [

Bey | 24 363 385 407 f a30 | 452 474 496 | 35 | 806 §ax

. Bab -2.2 496 518 541 ) 563 | 58% 607 629 | 34.| 804 | = o8

D Bog | 2 629 651 674 ) 696 | 718 740 762 | 33 | 803 m | 2.2

. Boy | 27 762 784 B06 ] 828 | 830 8yz 8a9q | 32 | %02 | z| 4.9

! g0z } 28 894 616 0938 | gbo | 982 Lo004 026 | 31 | Bor [ 3| 66

i Sor ) 29 | B.gBo26 o048 ©70 togz | 114 135 157 | 50 )Booia| 4f 8.8

i goo | 50 157 179 201 | 223 | 245 266 288 | 29 | 798 [ = 5(1te |
P 798 | 3r 388 3re 33z | 354 | 375 397 419 | =28 | 797 |m [ 6132
i 797 | 32 419 441 a6z | 4B 206 37 549 | Y 796 || 7154
796 | 23 549 §71 592 | b1a | 636 bs7 b7y }ab | 793 [w | 8176
795 | 34 b7 yoi 722 | 744 768 787 808 |25 ) 703 |a | 9110.8
793 | 3 808 830 B5r | B73 ] 894 916 937 Y24} 792 |u

792 | 3 937 959 980 |00z | 4023 ,04F 4066 {23 | 791 [ =

791 | 37 | B.990066 o037 109 | 130 | 152 173 19q |22 | 790 |u 21
790 | 1% 194 216 237 | 268 | 280 301 322 |21 | 788 {a. | I| &I
788 | 39 322343 365 | 3861 407 428 450 |20 g7 |n | 2] 42
787 | 40 450 471 452 | 513 | 53¢ 358 577 | 1o | 788 [W | 3i 03
786 [ 41 577 598 619 | bq0 | 6b1 BBz yoq4 | 3 | 78% || 4 IO";’
783 | 42 704 725 74b | 767 | 788 sog 830 |17 | 783 |a | 2|12
783 | a3 830 B85t By2 | 893 | 914 939 956 )16 | 782 = 7 ,4'7
782 | a4 955977 998|419 |#0a0 4061 4082 | 15| 781 |ai | 5|42

' 781 | 45 | 9.00082 103 123 | 144 | 165 136 207 | 14 | 780 | gl189
780 | 46 207 228 249 | 269 § 290 311 332 | 13| 778 |-

778 | 47 332 353 373 | 304 | 415 436 456 Jr12 | 777 | n

777 | 48 456 477 498 | 513 | 339 6o sBr lar | 776 {a 20
776 | a9 581 bor &22 | 642 | 663 684 704 |10 775 Y (] =20
¢ 775 | 60 794 725 746 | 766 | 787 807 828 | 9{ 773 |u ] 2| 40
773 | 51 828 848 869 | BB9 [ 910 g30 957 | 8 Q772 ]ae | 3| b
77 [ 52 95T 971 992 [40T2 | 4033 4093 074 71771 | = 4| B0
771 53 | 9.o1074 o094 513 | 12§ | 155 176 196 61 769 | = 51100
769 | 54 196 21y 237 | 257 | 278 298 318 51768 [»] &|rzo |
768 318339 359 (379 [ 399 42C 440 [ 4 fybylw | 7fI4O
767 gé 440 463 432 30? 22? g4t 5b1 3 }}:ﬁg »] 8160 i
765 | s7 61 532 6oz 22 | b4z Gbz 682 2| 76q | ] 91180 |
764 | s8 82 703 723 | 743 | 703 783 803 | 1] 763 ) |
761 | so 803 823 843 | 863 | 883 go3 923 0§ 761 |

{ 6o* o' 40" I 30* { 20" 10* o' ¢ 199914, P.P
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4. . Fayce. [Tatugnauneie Tadanub.

L Tang. 5
: o' 10' 20° 30" | 40* 50° 60" a 2
a 8.94 195 210 12449 268 292 316 340 59 | x4 25
¥ 340 365 389 | 413 | 437 461 483 | 58 | = 1} 2,5
z 483 500 533 | 557 1 581 606 630 | 57 | w 1{ 50
3 630 654 678 | 702 | 728 749 773 | 56 | = 31 75
4 773797 831 | %45 | 869 893 917 | 55 ) = 4100
5 917 041 964 | 988 | 4012 ,036 060 | 54 | m it |
6 %.05 oio o83 107 131 153 178 02 53 | 24 50
7 202 226 249 273 297 320 344 52 | 24 71175
8 349 368 291 | 415 | 439 462 486 | S5t { u 8 [=00
9 486 509 533 {1 556 | 580 6oy b2y | 50 [ = 9| 22,5
10° bay G0 674 6g7 71 744 767 49 | 33 24
LT 767 701 814 838 861 884 goB 48 | = Il 2,4
2 908 931 954 | 977 | 4001 4024 1047 | 47 | = 2| a8
13 | 896047 o071 o094 3 11 140 163 187 | 46 | a5 3| 72
14 187 210 233 | 2§ 279 302 325 | 45 | = a| 9.6
Ig 325 349 372 | 39 | 418 q4f 46a f 44 | u g 12,0
1 464 283 510 33 | 556 3579 6oz | 43 | = Ig:_"r
7 poz 625 b3 7t | o4 717 739 | 42 | = 71108
g 739 762 783 | %08 . 831 854 877 | af | m 81152
19 577 8399 922 [ 945 | gb8 ggr o013 40 | =3 g|216
20 %.97 013 036 os5g 081 104 127 50 ig § a3 23
21 150 172 I0% 218 240 263 283 38 | = It 2,
22 35 308 331 | 353 | 376 398 421 | 37 f = 2| 4
23 421 443 466 488 51T 533 356 36 | = 3| b9
24 556 578  bor 623 646 668 Og1 35 | = 4| 92
2 bgr 713 73% 758 7%0 8ot 82§ 34 | = g 115
1 325 847 869 852 | 914 936 g59 33 | = 13,8
27 §59 GBI 4003 {023 | 048 070 002 32 | = 7] 161
23 g.08 ooz 114 136 150 181 203 224 31 2 81184
29 225 247 269 291 314 336 358 30 1 = 91207
30 358 380 402 | 429 | 446 4683 490 | 29 | = 22
31 9o a:z 14 556 578 boo 622 28 b - t| 2,2
32 2z bga 666 | 687 | 709 731 753 § 27 [ = 2 444
33 753 775 797 | 819 | 841 862 3§84 | 26 | = 31 6,6
| 34 | 884 906 928 | 950 | 971 993 40f5 | 25 | = 4] 88
35 | 8.99015 o037 ©38 | cgo | 102 123 143 | 24 | m spro
3 145 by 1%8 110 232 253 27§ 23 | 2 6132
37 275 297 318 | 340 | 36r 383 405 | 22 | m 7| End
38 408 420 443 46g 9t 512 534 2I | m 81176
39 534 558 S77 | 598 | b2 bar 862 | 20 ¢ . | 91193
40 662 684 703 | 727 | 748 76 791 | 19 [ = 21
41 y91 812 834 855 | 876 898 g1g 18 | 1] 2t
az 912 gqe  gbt 983 | x004 025 4046 17 |« 2} 4.2
43 9.00 046 ob%  oOfy 110 131 143 174 16 | = 31 6,3 !
44 174 195 z2rf 237 258 280 30! R 4 B4 |
45 31 322 343 | 364 | 385 406 427 | 14 [ = 212 f
4b 427 448 469 | a0 17532 553 |13 b 126
ay 553 574 595 | 616 { B3z Bsg by9 | ora | 7iT7
43 670 700 711 721 763 784 80% | 11 t a 8168 |
49 805 826 846 | 867 | 388 gog 930 ! 10 1. 91 18,9 §
50 930 951 97T | 992 | ;013 4034 ,053 9 1= 20
s5t-1 901055 078 o096 | 117 | 138 158 179 8 { a ] 20 |
52 170 200 210 241 zbz 282 303 7 1 2z} 40
53 303 324 344 | 363 386 406 427 6 { 3] 60
54 427 447 4568 | 480 | 509 530 580 5 f w 4| 30
55 550  §57f  5gI 612 b3z 653 673 4 { 2 Jliee
56 b73 69g 714 | 735 1 755 776 796 | 3 | w 6112,
57 796 810 837 857 878 8§98 1B 2 [ w 71140
58 918 939 959 | 979 | 4000 4020 4040 | | = 81160
59 9.0z 040 061 GBI 101 1T 142 152 0] - 9ldo
60* 5ot 4of 30° | 20* 10t of ' d. PE
8¢ L. Cotg.
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Tadmnua 1V,
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TPUTOCHOMETPUYECKUX OYHKLMA

gepes I MHHYTY.

Dopuyan gan yunorpebaesna yucen Su T

1) /InA & B npeaenax Nepsux CPARYCOD KBARpPAHTI

log 8o & = log & 4 8. log «* = log sin a + cpl S
log tang « = log &* -+ T. = log tang &« + epl T.
lag cotg & = cpl log «* - cpl T. == cpl log cotg & 4 epl T,

cpl log taug &

2) [nA & 8 npenenaX TOCNERHHX Fpagycos Kpampaura

log cos @ = log [go°~~&)" + S, log (goo—a)" = log cos &« 4~ cpl 8.
log cotg ¢« = log (go*—e)* + T = log cotg & 4~ cpl T.
log tang « = cpl log (go°—&)® - cplT. | =cpl logteng « + cp! T
= cpl log cotg e, H BAKOHEL g — goﬂ-[gco--a). '
IMPHMEYAHHE

# logsin or o° mo $9°43, x logcos or ©°17° mo 9o% «k logtang
or o 10 44°%9° m kK logcotg or ¢5°1 ne 90° a  TawWe K NPHDEHEHHDIN
a tafn. | udenam 5 i T ponwuo Ouive npubasneno: —10
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o.79 | o0.85 527 613 goo 786 872 | 953 4044 4130421743093 | 1]11,2 33,6 34,0
0.80 | 0.36 389 476 562 648 735 | 821 908 494 4081 4167 g;;;g g;g g:fg
0.87 § 0.87 254 340 427 5Iq 600 | 687 774 861 947 034 | 71581 28.8 9.5
0.82 | 0.88 121 208 295 382 469 | <36 543 730 817 gog | 3|66 67.2 6f0
Q. 83 991 2078 105 L1252 43139 £427 4514 «001 4689 776 1 9174:7 75.6 76,5
0.84 | 0.89 363 95T .038 412§ x213 | 4300 4388 4475 £563 4651 86 37 38
0.85 [ 0.90 738 826 914,007 4089 |, 177 4264 4352 44404528 | L] 86 &7 83
0.86 | 091 616 704 791 879 907 |.055 4143 4271 4310 4g08 | % 17:;" 17:4 fg-ﬁ
25,8 26,1 26,
0-87 | 091 496 334 671 760 343 | 936 ,00F 119,201 4290 3 33.4 14,8 35,:
0.83 | ©.93 378 466 55% 643 732 820 908 997 408H 4174 51430 43.5 44.0
0.8g [ ©.94 263 35T 440 535 617 | pob 79T 833 972,061 | §|51,6 2.2 52,8
0.80 [ o.95 150 239 327 416 505 | 594 683 772 361 g9%0 ; gg; gg-g 7;*?
0.91 | 0.96 ©393 128 217 306 39§ 485 574 663 952 %41 | 9i77.4 78,3 79T
. 92 93 4020 109 L 198 4288 | 4377 4467 4556 4644 L73% 89 @0 91
0:63 | ©-97 824 914,003,093 4182 |,27% 4362 4451 4541 4631 | | 89 9,0 oI
.44 | 0.68 720 810 900 989,07¢ |,169 42504349 439 4528 | 2/17.8 18,0 18,2
.95 | 0.99 518 708 793 388 973 |,068 (158,248,338 4428 § 3126 27,0 273
%96 | 1.00 519 G0y 699 789 879 | 969 4060 4130 42404330 f 4[356 36,0 36,4
a.97 1 1.or g21 51t 601 692 782 | 873 963 (053 4Ta4 x224 g‘;g'i 42’2 ‘;3'2
0.6% | 1.02 32T 41¢ 506 5gy 63y 77% 868 o 9 4050 5 140 7.62,'3 3;0 63‘?
©-99 | 1-03 231 322 413 503 594 | 685 776 857 9574048 | §l.r2 420 528
1.00 f I.og 139 230 321 412 503 | 504 635 776 867 g5 | 9!8er 8r,0 819

A B o I 2 3 4 5 & 7 g g N X

% log{a—Bb)=logb+ A.
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Cnowesme: 3> b

% loga—logb=A % log{a-fkb)=logb--B.

A, B. o 1 =2 3 34 5 6 3w 8 g P.P.
1.00 | L.og 139 230 32I 4qI2 593 594 685 776 867 958
Lor | L.o5 049 140 232 323 414 | 50§ 596 687 779 870 81
1.0z 95T 4053 %144 5235 #3260 | 4418 4509 5601 4697 783 1| 9,1
1.83 | I.o6 875 960 4058 149 2241 | 33324424 5516 4,607 699 2 )18,
104 [ T.O7 790 832 9744005 157 | 4249 4341 44324524 4616 31723
nog | r.o8 gok goo 891 983 4075 |#+167 £259 £351 %443 £535 41354
t.o6 | r.og 627 719 811 903 995 | 5087 4179 «271 5363 4455 ! §i2
oy | 1o 348 640 73z 324 916 | 4009 4101 4193 4285 4378 7 63:7
1.oB | 11T 470 562 655 747 839 | 932 4024 xTI7 4200 4301 3]y2.8
1.og | 1.12 334 486 579 671 764 | 857 0494042 5134 4227 af8ng
1.10 | r.13 320 412 505 598 690 | 783 §76 968 4061 4154
L1 | g 247 340 432 523 618 | 711 804 897 9904083 93 93
Lorz { .15 175 268 361 454 547 | 640 733 826 920,013 1| g2 93
.13 | .16 106 199 292 388 478 | 571 665 758 851 g44 2{18,4 186
torg | o1y o37 131 224 317 411 | soq 597 bo1 784 8yy | 3 ;'g'g ;7’2
115 G71 4064 157 4251 4344 [ £338 £33 4625 4718 ,B12 ;'45'0 5‘5
116 | r.18 905 99940925186 4279 {4373 %407 4560054748 [ ) ) ‘5‘5'3
! '
1.17 | L.19 841 935$°Zg*121*né +310 4403 4497 4591 4085 71644 &5,1
1.18 | .20 779 8y2 #0600 4154 3248 +342 £435 4529 4623 8|73.6 744
I.19 .21 717 &I1 905 999 993 %187 281 *375*469*563 982,88 83,7
1.20 | 122 657 751 843 939034 |a128 222,316 410,504
1.21 [ 1.23 599 693 787 BBI 97§ |,0704104 4258 4352 4447 94
t.az | L.2g4 541 635 730 824 9I3 |,0I3 107,202,266 ;390 1] 9.4
fe23 | 125 485 579 674 768 363 | 957 4052 4146 4241 4334 27 13,8
t.24 | 1.26 430 524 619 714 30OR 903 97 4092 4,187 4281 3 ;’gz
t.25 | 127 376 q71 563 660 755 | 8§50 9444039 4134 5229 P
1.2 L2% 323 418 513 60§ 703 797 392 987 4082 L177 g 56'4
.27 [ 1-29 272 367 462 557 652 ] 746 841 36,031,126 71653
1.28 | 1-30 221 316 411 507 6oz | B9y 792 887 082,077 8752
129 § .31 172 267 362 458 553 | 648 743 833 933,029 9184.6
1.30 | 1-32 124 219 314 gI0 50F | 600 69§ 791 886 98I
.31 | .33 o7y 172 267 363 458 | 553 649 744 840 933 9% 98
1.32 { 1.34 030 126 221 317 412 [ 508 Go3 699 794 B§go ] 95 9b
.33 § .34 9B 408141764277 «367 144634559 654 4750 «843 ; ;g‘; b
L34 | T35 9414037 51325228 4324 [+419 4515 (60T, g°6¢3°2 4 380 33:4
1-35 | 136 898 9944089 L 185 4281 4377 «4724568 26644760 | 5|00 180
136 | 537 856 9514047 41434739 | 4335 4431 4527 46224738 | 2 570 s7.b
g7 | .38 814 910,000,102 ,198 {.294 5390 4486 1\5§=.*675§\ 7|66,5 67,2
138 | 139 774 870 966 5062 4158 4254 4350 waab s5az 4638 | 3|760 768
139 | 140 734 830 926,022 5119 | 4215 431r 4407 503,509 | 91855 86w
1.40 | .41 695 792 883 9845080 |4 I70 4273 4369 (465 4561
1.41 | 142 658 754 830 946,043 | 41394235 1332 4428 4524 87
1.42 } 1.43 621 717 813 9r0,006 | ,.102 4109 .29 39T 4488 L 9.7
143 | 144 582 681 777 874 970 [.066 4163 (255,356 4a52 ; :g‘}
T.44 | L 45 549 643 742 838 93% {030,128 ,22F 221,418 4|388
1.45 | 1.46 514 611 707 804 901 | 997 4094 4,190,287 4384 51485
L4b | 1.47 480 577 674 770 867 | 964 4060 157 4254 4350 5(58,2
147 [ 148 447 544 641 737 834 | 031,028 424 4221 313 7(5m9
L. 48 [ 1-43 415 512 608 705 Boz 899 996 *023 +186 4286 77
.49 | 150 383 480 577 674 771 | 868 06q 40b1 4158 2253 91873
1.50 | L.ST 352 449 546 643 740 | 837 9344031 4128 (223
Al B o 1 2 3 g4 5 6 3 § g PP

BruTanu:: a2 b
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loga—1logb=B i

logfa-—~b}=logb -4 A,




Crnoncerines a=b % lopa—logbe=A ¥ log{a-+by=logb4-B.

Al B. o I z 3 4 5 & 7 2 9 P. P
i.50 1 551 352 449 546 b43 740 837 934 031 4128 4225
1.§I | I.gz2 322 4Ig s16 61z 7IO %09 gog 4001 *028 *125
1,52 | .53 292 389 486 583 580 | 778 875 97% .0bg 4160
153 [ %S¢ 263 360 457 §55 652 | 749 346 043 5040 4138
1.64 | ©.55 235 332 419 536 6‘12 »ir  $18 9IS LOIF LII0
L5 Lgé 107 304 40% 409 § 623 79I 838 084 083
.56 | L5y 180 277 375 472 59 | 6b7 7bg B6r 959 4056
.57 | .53 153 251 348 446 543 { 640 " 733 833 933 4030 | 977
.38 | 5o 128 228 222 420 S5i7 615 712 1o oy Loox b :9’
1.49 | .60 o2 200 297 345 402 sg¢ 687 785 332 ¢80 . 13;3
'
1.60 | .61 o7y 175 273 370 488 564 663 760 8583 956 4 32,8
51455
1.61 | 1.62 o053 155 248 246 aad | 541 639 737 834 932 | 8582
1.6z | r.63 o030 I27 225 322 420 18 636 %13 RXI 90 6
3 03 7 5i¢ 7 9 7|%7.9
| 1.63 | 1.64 oob 3104 202 299 3g7 495 g3 bg0 738 8B 8| 77,6
1.64 984 408 wi79 4277 2375 | #4783 «570 4668 4766 864 | 91873
1.65 | 1.65 962 4059 £157 4253 4353 | 4451 4548 046 4744 342
1.66 | 1.66 g4 4038 136 5233 331 | L429 4527 624 723 LB
1.67 | 1.67 QI zOI7 LITT 252 4310 | 408 506 604 702 ,LBOO
.63 | .68 898 990 4004 4152 4290 | 388 486 584 682 780
1.69 | 1.69 278 976 074 LI72 4270 | 4368 4ab6b 450q 662 4700
170 | po 858 950 L0654 152 4280 | 4348 (448 o544 4642 74T
1.7 | 7D B39 0317 4035 173 4231 #3520 %427 x525 4623 4722 88
.72 | I.72 820 IR L0106 LII4 212 #3100 4409 4507 .60 %793 ]| 9,8
.73 | 73 BOT 899 998 4096 «T9d | 4207 4390 4480 4587 4635 } 2196
L74 | 174 783 381 980 4078 4176 | x274 £371 4471 4560 K667 | 3|29
175 | 75 768 864 961 zobo thy | s287 s34 63 4353 4650 : 33;
.70 | 176 748 847 943 4043 «F4T | 4200 4338 4q30 4533 633 1 2172
.77 | 177 731 230 028 L0206 L5125 | 4223 4321 4420 4518 4636 7| 88,6
178 | 178 715 813 012 ,of0 ,I08 | 207 305 4403 4502 Goo | B[784
1.79 | ©-79 699 797 896 994 x092 | %191 4289 4388 4486 584 1 g[8
1.80 | r.80 683 78r BBO 978 4077 {.&175 #274 £372 £47T %589
1.81 | 181 667 766 gg4 963 w061 | L360 ;258 4357 4453 554
182 | 1.82 652 751 849 948 4046 | 4745 4244 4347 1441 4539
1.83 | 1,83 638 736 835 933 032 | 4130 4229 4328 4426 4525
.34 | .84 623 722 820 g9Ig ,OIf LII0 2215 313 412 L5t
1.8 L85 bog 708 306 gqoj 004 | L10% 20T 420G 398 .407
L386 | n86 595 699 793 891 990 | 4089 2187 4286 433T 4483 83
1.87 I r.37 582 681 779 B78 977 | «O75 «¥74 4273 X371 4470 | 1 99
.88 | .88 369 667 ;,-62 865 gba :oga. :161 4200 :358 :457 2119,
1-89 7 3.89 556 B55 753 852 OS50 | ,0T0 .148 4247 5346 45 § 3 ;9%
4139
190 | 1.90 543 642 741 840 938 | 4037 +736 4233 %333 4432 | 5lags
Lol | 1.91 531 B30 729 827 026 | L00F 104 4223 (3231 4420 & 29“
.92 | .92 51g 6318 717 815 gQI4 #0093 LEI2 L2171 310 L4083 g 9'2
.93 1 1.93 507 606 705 30g 903 [ .01 4700 4199 4298 4397 | 4
Los [ 194 496 595 694 792 891 | g90 5089 L1838 4287 4186
.95 | T.95 485 583 682 781 230 979 4078 Li77 *:.Zt} 375
1.96 | 1.96 q74 573 O71 770 869 | 963 L0067 4106 4255 364
1.97 | 3.97 463 g6z 661 460 Bsg 958 4057 LISE 254 5353
1.98 | 1.98 asz 551 630 749 848 ]| o047 4045 .145 s244 4343
199 | 1,99 442 541 G40 739 838 | 937 4036 LI35 (234 4333
2,00 { 2.00 432 531 630 y29 828 027 4026 128 4224 4323
I! A, E. o I z 3 4 5 6 7 3 9 PP

Buunrauke: a2 b % loga—logb=B % log(a-—bi=1logb-+.A.
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Camueenpe: a>>b %

lega—logb=A 3 log(a+bi==loga - (B—A)

—_ ey a—]

A, B. IS} 1 2 3 a4 5 & 7 % g P.P.
2.00 § 2.00 432 531 630 725 §28 927 5026 ;128 224 ,323
2.00 § 2.01 422 321 620 719 BIB GI8 4OI7 4TI6 .21 314
.02 { 2.0% 4r3 512 611 710 jog 908 007 4106 4204 304
2.03 | 2.03 403 503 boz 701 BoO 899 998 4,097 4Igb ,2q5
2.04 | 204 394 493 592 692 791 & 890 989 4088 LIBF 286
205 § 205 38% 484 532 683 782 881 980 4079 #1178 s277
2.06 | z.06 377 476 75 674 773 B7Z Q7T L0791 4170 (26g
2.07 | 207 368 467 566 666 762 865 of3 gpob2 4161 4abt
z.03 | 2.08 360 459 558 637 75 856 955 4054 4153 w252
2.09 !2.09 352 451 550 649 748 | 843 047 4046 4145 ,244
2,10 | z.10 344 443 54z 641 740 | 840 939 038 L137 4237
2,11 | 211 336 435 534 63¢4 733 832 931 4030 I3 4229 99
.12 f 2.12 328 427 G527 626 728 324 Q24 4023 122 ,221 1| g9
2.13 | 2.13 32r 420 519 brg 7If 817 gIb ,OI0 4II§ ,2Ig 2| 19,8
.14 § 2,14 3r3 413 512 b1r gIx 810 gog L0608 Lo 207 3 19%
2. rg 2,15 306 400 go; 6Gog4 704 807 gO2 400T ,IQI 4200 ‘; 33'5
216 218 299 399 498 597 boy | 796 895 995 4004 4193 | 2|
2.17 | 2.17 293 392 491 591 fgo 789 839 988 4087 187 7| %9.3
2.18 | 2.18 286 385 4BS B4 083 783 882 981 ,o8r1 180 8|79.2
219 j 2.19 280 379 478 578 677 775 875 978 4974 4174 9189,1
2.20 {220 273 473 472 571 67I 770 869 9bg L0068 4168
2.21 | 2.21 267 366 466 565 B66F 764 863 9b63 ,obz 162
2,32 -] 2.22 261 360 460 559 659 | 758 857 957 4056 156
2.23 | 2.23 253 354 454 553 653 752 85T 95T 4080 150
2.24 | 2.24 249 349 448 547 a7 746 846 945 4045 ,I44
2.25 | 225 244 343 442 542 B4 741 840 940 4039 4139
2.26 | 2.26 238 337 437 536 636 § 735 837 934 034 4133
2.27 { 2.27 233 332 432 531 630 730 §20 Glg 4028 Li28
2,18 | 2.28 227 327 426 526 623 725 824 924 023 4123
2.29 { z.29 232 322 421 521 620 720 819 0IQ 018 ,IIf
2.30 | 230 217 317 416 510 61§ 715 BI4 0OI4 4013 ,I53
z.31 § 2.31 212 312 4Ir S§I1 610 7I0 305 gog 00k 108 100
2.32 | 2.32 207 307 406 sg06 6oj 705 80§ Q04 4004 103 1| o0
%33 [ 2.33 203 302 40z 3501 bor 700 Boo 399 999 ,009 2 200

o0
234 | 2.34 198 238 397 497 596 i 696 795 89T 994 094 3 30p
2.35 | 235 194 293 393 492 59z | 691 79r 890 990 4000 | iog4
2.36 | 2.36 139 289 388 483 587 0687 737 836 9oBb ;083 6|boe
2.37 | 2.37 18% =284 384 484 3583 683 782 882 gRI o8I 71792
2.38 | 2.38 137 280 380 479 579 | 679 778 878 977 w077 { 8|80°
239 } 239 I77 276 376 475 575 675 774 874 973 %073 91900
2.40 j2.40 173 272 372 471 571 | 671 770 870 969 069
2,41 | 2.41 169 268 368 467 567 667 766 866 966 063
z 42 { 2,42 165 264 362 46y 363 663 763 §6z g6z LobI
z.43 { 2,43 161 261 360 4bo sbo 659 759 8358 958 4058
244 | 2-44 157 257 3357 436 5506 | 656 755 8355 953 4054
2.45 | 2-45 I54 253 353 453 552 | 652 752 851 93T 051
2,46 J 2,46 150 250 350 449 549 619 748 248 948 4047
2.47 } 247 147 247 346 446 546 | 643 745 84T 944 4044
2,48 | 2,45 144 243 343 443 542 642 742 841 941 041
2.49 | 249 140 240 349 439 539 | 639 738 838 938 4037
2.50 Ja2.50 137 237 336 436 536 } 636 735 33F 935 L034
A, B, o I 2 3 4 5 [ 7 8 9 o N

Baanrarus: a>>b i

loga—logb=E % Iogia—b)=loga—(B—A)



Coomermera>b W loge--logb=A 4% log(a--b)=loga+(B.-A)

e Ve e

oy

ST

T B, o I 2 3 4 5 & 7 g
|
\250 z.50 137 237 336 436 536 | 636 735 833 93% 4034

2.60 {250 134 234 333 433 533 | 632 73z 837 932 .o03r
| 2.52 | 2.§2 I3C 23I 330 430 530 0629 729 829 Q29 4018
I 2,83 | 2.53 128 =228 327 427 527 627 720 826 926 yozi

264 | 2.5¢4 125 22§ 324 424 524 | 0G24 723 821 o923 4023

2,56 | 2. 55 K2z 22z 322 42 Szl 621 721 $20 20 4,020

2.66 | 2.56 1Ig 210 3I9 4G G5IS 6rs 718 818 9I7 4OI7

2.57 | 2.57 117 216 316 416 516 634 w14 313 or1f o014

2.58 ]| z. 58 114 214 3I4 4EF 5I3 br3 713 81z 9rz 4OI2

2.69 | 2,59 fr1 2 3Ir 4rf  §I0 bro 710 810 gOg 4009 .

2. 80 2. bo 199 204 308 408 503 608 707 307 907 %907

2.61 | 2.61 106 206 300 406 506 603 705 30T gO% Lo0q 99
2.62 {262 104 204 304 403 503 Gog 703 802 goz ,002 1| a9
2,63 [ 2.063 102 201 301 40r 3501 6or 700 800 goo 000 2] 19,8"
2.6¢ {2.64 o99 195 209 399 498 | 508 698 793 898 g97 | 3[3%7
2.65 |2.65 o097 197 297 3% 496 ! 3596 B96 796 895 994 5| 49,5
266 | 2.66 095 195 294 394 494 | 594 Boa 793 893 o993 | i o
2.67 | 267 ©93 193 292 392 492 | 592 Sor 79T Bgr g99r | 71693
2.68 | 2.63 o9I ¥go 290 390 g4gC 500 6%3g 789 8Rg 989 %1 79,2
2.69 | 2.69 o039 18§ 288 388 488 588 687 787 RB7 G687 9| 8g,1
2.70 | z.70 o8y 186 286 386 486 56 6R5 98¢ B8’T 987

2.7 | 2.71 o5 184 284 384 484 584 683 783 883 083

2.72 | z.72 o83 182 28z 332 482 c32 6%z 781 88r ggx

2.73 | 2.73 0BT 181 280 380 430 5%0 680 78¢ 879 o979

2.74 bz.74 076 Iy 279 378 478 } 578 678 778 878 977

2.95 | 2.95 oy7 177 77 377 476 | 576 676 776 876 976

2.76 ba.g6 o7f 175 275 375 475 } 575 674 774 84 974

277 | 2.77 o7a 174 273 373 473 573 673 773 872 972

2.78 f2.98 o7z 172 1292 37 471 571 67r 771 871 ggr

2.79 | 2.79 ©70 I70 270 370 470 [ 570 669 703 869 gbg

2.80 | z.80 obg Ifig 263 368 468 563 668 763 368 qb7

2.281 | 2.8t o0b7 by aby 367 467 566 666 766 866 o6 100
2.82 [ 2.8z ©b6 160 254 365 463 56% 665 763 804 9bg 1] 100
2.83 | 223 obg rhg 264 364 4By 563 663 763 863 963 2| 200

3 300

2.84 | 2. 84 ob3 165 262 362 462 562 662 bz 862 gbr 4
2.3 7.85 obr r1ér 261 36r 461 g6r 660 760 360 gbo g’ 22’8
2.86 | 2.86 ofo 160 260 359 459 | 559 659 759 859 959 { £{goo
%87 f 2.37 ©59 158 258 358 43§ 558 658 758 857 957 7]79°
2.88 | 2.88 ©37 157 257 357 437 | 557 656 756 836 936 | B|800
2.89 | 2.89 o056 156 256 356 455 | 55§ 655 755 855 o35 | 9l9ao
290 | 2.90 055 155 254 354 454 | 554 654 754 854 954 |

Z.91 | 2.91 ©53 53 253 353 453 553 653 753 852 g5z

2.92 | 2.9% ©52 I5Z 252 957 452 55% 851 751 85I g5t

2,93 { 2,935 O ISI 251 35r 45 cio 6io ni0 Rs0 gTo

2.94 | 2.94 o%0 150 230 345 449 | 549 Bag 749 849 949

2.95 § 2.95 O49 t4p 248 348 448 548 648 748 848 948

2,66 | 2.96 ©48 147 247 347 447 S¢7 647 747 847 947

2.97 | .97 od47 146 246 346 446 546 646 746 846 94b

2.98 | 2,98 ©45 14} 24 345 44§ 545 645 745 843 4%

2.99 | 2.99 ©O44 Ig4 244 344 244 544 Dia 744 814 g4q |

500 ! 3.00 o43 143 243 T43 443 543 643 743 843 943' y
A ] B o x a2 3 4 s 6 7 § g H%‘P‘E'. :5

Bamirrames: abd ¥ loga—logh=B N lg{a—Db)=loge —(5—A)
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Caoweime: a>b ¥ loga—logb=A ¥ log(a--b)==loga4 (B—=A)

A B =] | 2 3 4 5 & 7 8 9
3.0 3.0 0043 IO42 2041 3041 4040 5039 6033 7037 Bo3b 9o33
3. I 1.1 0034 1034 2013 13032 4031 5011 fojo pozg gozg go2g |
3.2 3.2 ooz7 rozy 2026 gozb qo2% 5o2q bozq 9023 o3 go22
33 3.3 0022 [02I 2021 3JO20 4020 sorg 6org jorg 8&crs goIg
3.4 3.4 OCI7 Iol7 2017 3016 4016 sory 6or§ jorg goI4 gor4
] 3.5 3.5 0014 1013 2013 30I3 40I3 501z boIz o1z B8OIT  gOTI
g6 3.0 0ol oIt 20I0 30I0 4010 5010 Goro  yoog 800y 900G
‘ 3.7 3.7 Doog rood 2008 3008 4008 5008 6Goo§ ooy Booy goo
3.8 3.8 oco7 1007 2007 3006 goob 5006 6oob 7006 Boob goo
.9 3.9 0005 100§ 2005 3005 4005 | 500f 6oo§ 700§ B0o% gooy
4-0 4.0 0004 1004 2004 3004 4004 5004 6004 7004 B004 gOD4
4.1 4- 1 ©003 1003 2003 3003 4003 5003 6003 7oo3 Boo3 9003
4.2 4.2 0003 1003 2003 3007 4002 5002 6002 y002 Bool  geol
4 3 4 % 0002 1002 2002 3002 4002 ooz 6ooz 7002 §ooz  goon
4.4 4 4 0002 1002 2002 3002 400z ooz 6002 70Ol $00T  GOOT
4.5 4§ O0OOI IOOI 2001 3001 4001 goor Goor goor §oor  gool
4.6 4.6 ooor 100r 2001 3001 g400I soor boor yooy  foor goor
4.7 4.% O0OOI IOOI 2001 3001 40DI o0l bool goo01 Boor  gooI
©o4. 8 4- 8 o001 1001 2001 3001 4001 5001 Goor 7001 001 QoOOI
! 4.9 4.9 ©0OOI 1001 2001 3000 4000 jocd  Gogo gooo  good  gooo
I, .
f Buuyraupe: a2» b 4 loga —logb=B < log(a—b)=loga—(B— A). f
e ———— === —————————————
! TaGamua AnA TounoTo ewsmcaenua A, worme B << 0.80900.
i A=P +log B
E.jJ®» e t 2 3 4| s & 7 8 9} PP
i 0.00 | 0. 36 222 272 322 372 -422 | 472 522 572 62.?: 67? o 51
0. o1 723 772 $23 871 923 | 974 4024 4074 125,175 1] 50 s
o.0z | o.37 22§ ayb 326 377 427 | 478 528 §79 629 630 2|
0. 03 730 781 831 882 933 | 983 4034 4085 4135 186 3|50 103
o.o4 | o.38 237 288 338 38§ 440 | 491 547 593 644 693 2{200 204
}0- Q5 746 797 848 899 550 | 4001 4052 4103 4154 4205 sl250 25.5
{0.0b | 0.39 156 307 338 410 4qbr | 512 5b3 615 666 1y &30 308 I
o. o7 769 B20 871 923 974 |4026,077 128 *132:4;2'31 7350 357
©.08 | o.40 283 334 386 43R 489 | 541 593 644 696 748 81400 49,8
0.0g 799 85I 903 935,000 | 068 .I10,162 214 266 9450 459
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4'1% 2225 2308 2391 2474 2557 2640 2713 2§00 2890 2973 8)b5,6 66,4
4'16 3056 3139 3222 3306 3389 [ 3472 3556 3639 3722 3806 | g9{73,8 7447
4’17 388G 3972 4056 4139 4223 | 4306 4390 4473 4557 4640 34 8BS
¢’18 4724 4808 4897 4975 5052 5142 3226 5310 5393 5477 | 1] 8,4 8.5
4’19 5561 564% 5729 5312 $89 3980 6064 6148 6232 6316 | 2| 16,8 17,0
420 6400 6484 6568 6652 6736 | 6820 Ggog 6988 7073 7157 3 ;'2',2 ;gg “
4’2t 24T 7323 7409 7494 7578 | 7662 7747 7831 7913 gooo | 31420 45
4"21 g084 8168 8253 8337 3422 | 8506 8501 8675 8750 3844 81504 51,0
423 8929 9014 9098 9183 9268 | 9352 9437 9522 gbob gbor | 7 ggf &
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4’24 9776 9861 994640030,0118 |,0200,0283,0370,045340540 | o756 76,5
4'z5 | 18’ 0625 0710 0705 oBBo 0gbj 1080 11335 rz2a0 1306 199t
4'26 1476 1561 1646 1732 1817 | 1902 1983 2073 2158 2244 . 256 g'f?
a2y 2329 2484 2500 2583 2671 | 2756 2842 2927 3013 3008 | 4 17:3 17',4
428 3184 3270 3355 3441 3527 § 3612 3608 3784 3869 3955 | 3!25,8 26,1
4'29 4041 4127 4213 4208 4384 § 4470 4556 4642 4728 4314 | 534 348 [
430 | 4900 qg86 5072 5158 5244 | 3330 5416 5502 3589 5675 | 2|43 433
4'3t 5761 5847 5933 6ozo 6106 | 6192 bi7g B36% G451 6538 | 7|00z o,
4'3% 6624 6710 727 6883 6970 { 7056 7143 ;.-:.a.g 7316 7302 | 568,38 692
433 | 7489 7576 7662 7749 7836 [ 7922 300G 3096 3182 3269 | 9177.4 783
4’34 8356 8443 8530 3616 8703 890 8877 8964 9051 9138 88 89
4’35 9225 9312 9399 9486 9573 | 9600 9747 9834 9g22,0009, § I| 88 89
4'36 | 19’ 009h 0183 0270 0358 0445 | o532 obro o707 o794 osgz | 2|76 178
. 3|26,g 26,7
4'37 ogbg 1056 1144 123% 1319 | 1406 1494 58T 1669 1756 4!352 156
4'38 1844 1931 201 2107 2E9% 2282 2370 2453 1548 1633 5|44/ 45
4'39 2721 280g 2897 2984 3072 | 3160 3248 3336 3424 3512 | § 52,8 53
4'40 3600 3688 3776 3864 3952 | 4040 4128 g216 4303 43093 g gc’;i g‘:i k
4'41 4481 4569 4657 4746 4834 | 4922 5011 5009 5187 5276 | 9179.2 8O
gz 5364 545% 5541 5629 5718 | 806 580T 5083 6073 6160 90 81
PO 624G 6338 6426 6515 bbog | 6692 6781 6870 6958 7oa7 | 50 9,
444 7136 7323 7314 7402 7497 [ 7580 7669 7758 7847 7936 | 2| 18,0 182
4'4 §ozg 8Irq 8203 3292 8381 | 8470 8559 8648 8738 8427 § 3)|27° 273
4'4 8916 goo5 9994 9184 9273 | 9362 9452 9541 9630 9720 | 4[360 36,4
- fi=] '
447 | 9809 9398 0988,0077,0167 | 0256,0346,0838,0535,0614 | 2430 3
4743 | 20" 0704 0794 0883 o973 1003 115% 342 1332 1421 IS1T § 3'0 3.7
4'49 1601 1891 1781 1870 1960 | 20ic 2140 2230 2320 2410 5 72'0' 73:8
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4'50 | 20" 2500 2590 2680 2770 2860 2950 3040 3130 3221 33II 90 Bl
Ij 90 g1
451 34°1 3497 3581 3672 3762 | 3852 3043 4033 4123 9214 | , ,310 ,2,,_
4'52 4304 4394 4485 4575 4666 | 4756 4847 4937 5028 s1I8 | |, 0 504
4’53 5209 5300 5390 5481 5572 | 5662 5753 5Bad 5934 6023 | .o 46T,
4:54 6116 6207 6208 6388 6479 | 6570 6661 6752 6843 6934 | 5!450 455
4’55 7025 7116 7207 7298 7389 | 7480 7571 7662 7754 7843 | 6540 546
4’56 7936 8oz7 8118 8210 B3or | 8392 8484 8573 3666 8758 E 3,0 53%
2,0 72,
4’57 8849 8940 9932 9123 9213 | 9306 9398 9489 9581 9672 § o g,:a ;,,9
458 9764 9856 99474003940131 | £022240314404064049740589
4'59.] 21" 068t o773 0865 0956 1048 | 1140 1232 1324 1416 1503 98 98
1| 92
4’80 t6oo 1692 1784 1876 1968 | 2060 2152 2244 2337 2429 2 1344 Ig:g
4:61 2521 2613 2703 2798 2890 | 2982 3075 3167 3259 3352 3 :grg ;;.g
4,62 3444 3536 3629 3731 3814 | 3906 3999 4oyl 4184 4296 2610 465
463 [ 4369 4462 4554 4647 4740 | 4832 4925 5018 srr0 5203 ¢ G407 43
464 5295 5339 5482 5574 2667 5%50 5853 5946 6039 b132 | 764, 65,1
4’6 6225 6318 6411 bs04 b597 | bbgo 6783 6876 6970 7063 | 873,56 744
4'6 7856 7249 7342 7436 7529 | 7622 7716 7B09 7902 7996 1 g[82,8 837
4:67 8089 3182 8276 2369 8463 | 8556 8630 3543 8837 8930 94 95
4'68 9024 9118 9211 9305 9399 | 9492 9585 9680 9773 9867 | x| 9.4 95
4'69 9961400554,01495024240336 | 40430,405244061840712,0806 | 2138 190
4%10 [ 22’ o900 o994 1088 1182 1276 | 1370 1464 1558 1653 1747 3 :g:g :g:g
Fivdd 1841 1935 2029 2124 2218 | 2312 2407 2501 2593 2690 a 42:'3 47,5
4’72 %784 2878 2973 3067 3162 | 3256 3351 3443 3540 3634 2 ‘é 1A
473 3729 3824 3918 4013 4108 | 4202 4297 3392 4486 4581 g 73'2 75'3
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474 4676 4771 4866 4960 5053 5130 5243 5340 3438 5530 1 5[8a6 35,5
4’75 5625 5720 581 ggro Goos oo brg bzgo 6386 6481
4'76 6576 6671 6766 b862 6957 | 7052 714k 7243 7338 7434 | | ng 377
477 7529 7624 7720 7814 7911 | 8006 8102 8197 8293 8388 | 2|19 194
4,78 8484 8580 8675 8771 8867 | 8952 gos8 9154 9249 9345 | (288 291
479 9441 9537,9533 9728 9824 | 9920,0016,0112,0208,0304 | 4|38.4 38,8
480 | 23’ 0400 0496 0592 OBBE o784 0880 og76 toyz r1bg 1263 2 gglg ggli
4'81 1161 1457 1553 1650 1746 1842 1930 2033 2131 2228 716z.2 67.9
48z 2324 2420 2517 2613 2710 | 2§06 2903 2999 3226 3192 8|768 77.6-
4'83 3289 3386 3482 3579 3676 | 3772 3869 3986 40bz 4159 | 91864 873
4’84 4256 4353 4459 4546 4643 | 4740 4837 4934 5031 §Ia8 98 99
4’85 gms 5322 2439 5516 5613 | 3710 5307 5004 ooz bogg 1 98 99
4'86 196 6293 B3go b488 658% | 668z 6780 BR77 6974 7072 | 2{19.6 198
' ' 29,4 29,
4,87 7363 7266 7364 7461 7559 | 7656 7754 7851 7949 8046 | 3 33,3. 3315
4’88 8144 8242 8339 8437 8535 | 8632 8730 882§ 8923 9023 | |10 4g.c
4'89 9Iz2r 92Iy 9317 9414 9512 | 9610 9708 9806 ggogq,000z 6)58.8 29‘4
4'90 | 24’ o106 o198 o296 0394 049t | o390 0688 o786 0383 0983 % 7212 73:2
4'g1 1081 1179 1277 1376 1474 | r1sy2 1671 1769 1867 1966 | ¢ 88:‘:. 89,1
4'92 2064 2162 2261 2359 2458 | 2556 265F 2753 2852 2930 100 101
4'93 3949 3148 3246 3343 3444 | 3542 3641 3740 3838 3937 | 100 10,1
4,94 4036 4135 4234 4332 4431 | 4530 4629 4728 4827 4926 | 2200 202
49 5025 5124 5223 5322 5421 5520 5619 2718 813 5917 3|30 30,3
4'9 6o16 brrj 6214 H314 0417 | 6512 6612 6711 6810 B910 | 4400 404
497 | 7909 7108 7208 7307 7407 | 7506 7606 7704 7893 7904 | 2|20°C 202
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5'00 | 25’ cooo pI00 0200 0300 0400 | ©500 0BOO 0700 OFOI OgOr 100 10t
5'or 1001 IIOI I20I 1302 1402 1502 1603 1703 1803 X904 ;‘: ig‘g ;g';
5o 1004 1104 2205 2305 2406 | 2506 3607 2707 280§ 2008 3 30'0 30'3
5’03 3009 3JI10 3210 331F 3312 | 3502 3613 3714 3814 3913 3 40"0 40'4
304 4016 4117 4%18 4378 9419 | 4520 4621 4722 4823 g924 g 50,0 50,5
505 go25 5126 5%27 §328 5420 | 5530 563T 5732 £834 5938 o0 b06.
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. 8800 50,8
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5'2% 2484 588 2693 2797 2902 | 3006 3111 3215 3320 3424 s 030
5'23 3529 3634 3738 3843 3948 | 405z 4157 4262 4366 4471 g gg'z ;3.3
5°24 4576 4681 4786 4390 4995 | sroo 5208 S310 £41% 520 :5 4:
5'25 5625 5730 2332 2940 6045 | 6rjo b255 6360 6466 G571 91938 945
5726 6676 6781 6886 Oggz 7097 | 7202 7308 7413 7518 7624 : rlg% Ilg';
527 | 7729 7834 7940 8045 Brst | 856 8362 8467 8573 8678 | 4 21,2 1,4
528 8784 8890 8995 9IOI 9207 | 9312 9418 9524 9829 9735 | 30318 33,1
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5'32 3004 3130 3237 3343 3450 | 3550 3003 3769 38376 3982 | §184,8 35
5'33 4089 4196 4302 4409 4516 | 4822 4729 4836 494z 5049 | 91954 953
5'34 154 52073 5370 34?6 5583 gsgo £7g7 5904 6011 611§ 103 109
5'35 225 6132 6439 B546 6653 0 6867 bg74 7082 7189 | T|ro8 100
5'36 7296 7403 7510 7618 772% 783z 7940 8047 8154 3262 ; 21,6 ;;;
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5'37 8369 8475 8384 8691 8799 | 8906 gor4 9rir 9zzg 9336 | 4 33,2 136
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543 4849 4958 5066 5175 5284 ! 5392 5501 5610 5718 5827 L}ino 6
5’44 5976 604% 6154 6262 6391 | 6480 6589 6608 6807 6916 | %2 [22,0 222
545 7015 7134 7243 7352 7461 1 7570 7679 7788 7898 800y | 31330 233
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5'50 20 z;oo 2610 2720 2830 2940 | 3030 3rb0 3270 3381 3491 110 11t |
551 3601 3711 3821 3932 4042 | 4152 4263 4373 4483 4 ] P
52 | a704 4314 4928 5033 546 | 5286 5367 5477 5588 § G 2|z me
53 | 5809 sgz0 6030 6141 Basz | 6362 473 B384 bhgq Bsos | 3330 333
5'54 6916 7027 7138 7248 7359 § 7470 7581 7692 780 3[330 55t
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g 5 1| 15,2 11,
5-50 3600 3712 3824 3936 4048 | 4160 4272 4384 4497 4609 | o zz,g zz,g
561 4721 4833 4945 5038 5170 | 5282 5395 5507 5619 5733 | 3] 33> 339
5:22 2344 5956 2069 6181 bagq | 6406 6519 663Z 2743 ggﬁ 4| 448 452
5'63 969 7032 7194 7307 7420 | 7532 7643 7758 7870 7983 | 3| 250 382
5:24 8og6 8209 3322 8434 B547 | 8660 8773 8386 8999 griz | 7 e 73
5'6 ' 9225 9338 9451 9264 9677 | 9799 990340016,0130,0243 | 8 39g 90'4 h
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¥70 | 4900 50r4 5128 5247 5356 | 5470 5584 5698 5813 s927 | 31 34T 343
B ) !
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587 4569 4686 4804 49z1 5039 | 5156 32 - 6 3| 334 334
| 5'38 744 5862 5979 Gogy 211'5’ 2332 gq.%g ggz; gggg 333 4| 472 476
5'89 92 7039 7157 7274 7392 | 7510 7628 7746 7864 7982 | 31 225 379
! b
5'50 8100 8218 8336 8454 8572 | 8690 3808 89z6 go4% 9163 ; g"s 83:3
5'91 9281 9399 9517 9536 9754 | 9872 §99140100,022 6 1243 3
5:91'. ‘35' 0464 0582 0701 0819 0938 § 1056 ?173*1293*1412*‘;';;0 piieha xOTY I
5’53 1645 1763 1886 200T 2124 | 2242 23061 2480 2598 2717 120 121
¥ 20
5'94 . 2336 2955 3074 3192 3311 | 3430 3549 3668 3787 3906 | 2 ;4:0 :-:*;
592 4022 4144 4263 4382 4501 { 4620 4739 4858 4978 So97 | 3| 360 363
59 5216 5335 5454 S574 5693 | 5812 5932 bosr 3170 bago | 4| 480 484
5 97 bqoy 6518 6648 6767 6387 | 7006 7126 72 & 51 boo bos
45 73 3 !
5'98 7604 7724 7843 7963 Bog3 | 3202 gzzz 8442 355-5 ggﬁ‘: 5] 720 788
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6'00 | 36’ 0ooo o120 0240 0360 0480 | oboo 0720 0840 091 1081 120 121
Gor 1201 1321 1441 I562 1682 | 1302 1923 2043 2103 2284 ; ;f'g :Z’I
’ = = 4,2
-7 2404 2524 2645 2765 2886 | 3000 3127 3247 3308 3488 3] 360 363
b'a3 3609 3730 3850 3971 4002 | 4212 4333 4454 4574 4694 il age 43:4
6'oq 4816 4937 5048 $r78 5200 I £420 5541 5662 5783 5904 § 5[ 6oo 60.2
6’05 fo2g G146 f26B7 B33% G505 | B630 Bygr 6872 Agoq 7115 | 6] 720 73,
6ot 7236 7357 7478 7600 7721 | 7842 7964 BO8T 3206 8323 | 7 340 84
i —_ 8 L i
6'o7 8449 8570 8692 8813 8935 | 9056 9178 9299 ggax 954z | o ,28,3 ,2&3
6'0f 9664 9786 §907,0029,0151 |4,027%,0394,0516,0037,0759
6'og | 37’ 0881 1003 1129 r2gb 1368 | 1490 1b1z 1734 18¢b 1978 122 128
| 12,2 123
6'10 2100 2222 2344 2466 2988 | 2710 2832 2954 3077 3195 | 2| 24,4 24,8
6'r1 3321 3443 3553 3638 3810 | 3932 4053 4177 4299 agez | 3| 308 359
4 666 6 hab 4| 488 49,2
12 4544 4666 4789 4911 2034 5156 5279 5401 3524 504 ero 61
613 5769 5892 ho14 6137 6260 | G382 h5of 6628 b7ic 6373 g 137 73’%
6’14 6996 7119 7242 7364 7487 | 7610 7733 7856 7979 8102 | 71 854 861
6 Ig 8225 B343 %471 8504 $717 | 8840 §963 906 gz21o g3 2 8| 97,6 984
6'x 9450 9579 9707 9826 9949 |4007240196,0319,0442405 9|109,8 1107
6'17 | 38° obBg o832 0936 1059 1183 | 1306 1430 1553 167y 100 124 126
6'1§ 1924 2048 2171 2295 2419 | 2542 2666 2790 2913 3037 | 1] 124 12§
6'19 3161 3285 3409 3532 3656 | 3780 3904 4028 4152 4276 | 2] 248 250
820 | 4400 4524 4648 4772 4396 | 5070 5144 5268 5393 5517 | 6 s
6’21 2642 5765 5889 Gorq H13f | 6262 6387 Gs11 6636 Gybo g 62,0 62,5
622 884 7008 7133 7257 7382 [ 7506 7631 7755 7BRC Booq %3 75:9
6'z3 8129 8254 8378 §507 8628 | 8752 8877 gooz gi26 gas: ; 3912 ;gg‘g
b'2g 9376 gsor gbab gyio 9875 |,o000.0128,0280,0378,0000 § g ng:s 1125
6'z5 | 35’ 0625 o740 oBY§ 1000 112§ | 12¢e 1375 100 162b 1751
626 1876 2001 2126 2252 2377 | 2502 2028 2753 2878 3004 . 1236 1:7
12, 1247
6’27 3129 3254 3380 3508 3631 | 3756 3882 4007 4133 4258 | 2| 252 15:.,,
6'28 4384 4510 4633 4761 4887 gon gxss 264 2389 sstS5 b gl 378 3B
6'2g sbar ¢767 %893 6018 brgs | Bayo 6396 G522 BA4R B774 | 4 50,4 EQ'S
530 | 900 7026 7153 7278 7404 | 7530 7656 7782 7909 033 | 31 R 0F
631 8161 8287 84313 B54c 8666 | 8v9z 3919 9o4% o171 o298 | 71 83,2 8§
6'32 9424 9580 9677 9803 9930 1.0056,0183,0300,0436,0502 | B|100,8 101,
6'33 | 407 0689 0816 ©gqz 1069 1196 | 1322 1440 1596 1702 1R2g | 9/ FI34 1143
634 1956 2083 2210 2336 2463 [ 2590 2717 2844 2971 3008 128 128
6’35 3225 3352 3479 3606 3733 [ 3860 3987 4114 ¢242 4369 | 1| 28 129
6'36 a49b 4623 4780 4878 5003 | 5132 $260 3387 5514 5642 | 2 25:5 258
637 5769 5896 fozq Bis51 6279 § 6406 G534 6661 6789 bgib i g;:z 3{%
6’38 7044 7172 7799 7427 7555 | 7682 7810 7938 Rob5 8193 5| bgo 54,5
639 8321 8449 8577 8704 8832 | 8960 9088 9216 9344 9472 | §| »6.8 77,4
840 g60c 9728 9856 9984,0112 |,0240,0168,0406,062F,0743 g :22:2 Igg:g
641 | 43° 0881 1009 1137 1266 1394 | 1522 1651 1773 9oy 2036 | 9| r1rs2 1161
6’32 2164 2292 2421 2549 2678 | 2800 293F 3063 3Ig2 3320 130 181
643 3449 3578 3706 3835 3964 | 4092 4221 4350 4478 ¢bo7 | (¢ (1o 13
644 736 3865 4994 5127 5251 | 330 5500 5638 5767 5896 | 2) 260 26,2
6145 oz5 6154 6283 bq12 6541 | Aby0 Bygg 6928 7o5B 7187 | 3| 39.9 393
&'46 7316 7448 7574 7704 7833 | 7962 809z §2ar g3jo B4Bo | 4| 570 22,4
647 | 8609 8728 8868 8597 912y | o256 9386 9518 0643 gya | 2} 2O 23
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HosicHeHHAA K NOAL30BAHHID TAMIHLAMH.

IIPABUJIA OKPYTJAEHMS.

Berpeuaiowiecst B TaaMuax pecATHYHblE YHeAa (Lenbe upcaa m e ls~
TuuHble gpolu HaskBawTea OHWHEM HMeHeM NeATHYHBIE YIlia), NOIKOABKY
DHH HE ABIANTIA NONHbIMIT {TOUHBIMH} B ATIUHBIMKE YHCAAMI, COASDIHAT
pE3YNETAT OKpPYTNCHNA, KOTOPOE IPONZBENEHD MO CAGAYIOM(HM TpPaBHAaM:

a) Ezng npu NpofOndKeHin AE STHUHOMD yiila BLIXOOAWAN 33 NPefeib
NpHBEJEHHOrD YH 1A IHAKOB uaiTh cogepxnr Godslle 0,5 emiunue! nocnel-
Herc YAeMKanHoro AecATHYHOrD 3udKa, T0 Hudpa I10r0 3HaKa Ha eAHHH-
Uy yBempgueHa. Hanpamep, smecto 0,2438069 nanewarano 0,24387.

b)Y Ecan yxaiadnad vaste medowe 0.3, To oxa nmpocro ordpomexa. Ha-
npuMep, bmesro 0563074 waneuaranp $,56307.

¢} Ecnp ykazannas yaite pasea Toydo 05, T. e. a0 oxpyraenps aau-
HO® yuzrio GBUI0 MOAMBIN ASIATHYMLA YHIIOM, TO OKPYTACHHE NPOH3BEIEHO
1za Gmpkaiimee ueTwoe yMino. Tak, Hanpumep, OKPYrleH0 JeXkall[es Med iy
36,8 v 36,9 uncno 36,85 wa 36,8, a newcauee menly 36,9 u 37,0 uucno
36,95 oxpyrnene wa 37,0. CnepoBarensHo, B nepBoMm cayuae 5 Bo Bropom
3gaKe pe:srHunofl Apolu NPOIT0 OTOpOIMIEHD, 4 B NOCHGAMHEM ClIyyae BMe-
cto 5 Bo pTOpOM 3MaKE nNpuGaBngna DOAMAA eAHMHNNA B NepBOM ASCATHY-
HOM 3HAKE.

DNpasuna «ar u ¢b» BEITEKAIOT NS HEODX0AMOITH, TIO BO3MOMHDITH, Orpa-
HHAHThR l'[pUI-ICXDJlHIllyID OT DEPYTFIEHHA HeTOYHOITR, 1 NpH CHOMEHIN TAKHX
OKPYDAEHHEIX uliZeén 3TH Heu30eKHBE HeTOUHOSTH BIAUMHO MOTAAT:A ¢
Tem Gonemell BEpOSATHOITLIO, 4em OoJbIOe yuino Cnaraeémerx. Takoi ke pe-
pOSITHO2TH Hemaas Osin0 Ow JOITHTH#Th B Chyuae ¢o, eml Onl OKpyrieHne
Ob1 70 NpPUKIBEAEHO BIETAA B OAMY CTOpPOHY, HANPHMEp, B CTOPOHY yRemuye-
HNST [TTU e YMEHBUIeH s, T103K0TbRKY e 3083b OxpyricHue BIerga HPoH3-
BEIEHG B CTOpOHY Ommiaiiuerd YeTHOrO 4HGMA,—~BMEITO 4€rp, BNpOueMm, ¢
TAKHM He YCNEX0oM MOKHO BLino §4 norosAHHO OpaTe 1 DMunKajimee Heger-
1.0€ YHCAC,— OHO TAKJKe NPHYPOMEHO K YINOBHIO, KOTOPOE CTONE JKE 4dsTo
MOMKET TOBACUb K H30BITKY, KAK H K HEQOITaTKY.

EcnaH MOCAeAHSST yAepKkaHpas Ae:ATHYHaA uunfpa ecTb 5, t0 B Taij-

nEnax oHa Hamewarawa ¢ uepToif (5), ecan oWa NpOE3OIAA TpH OKpPYrdenn

H3 mirppet 4 (npaBnno qan). Oua cHadievna rouxpii (5}, etnu nocoegyiouine
uHgpsl opocTo 0rlpoIleHE! (Mpapino «bw), Mexcay rew wcax 0,00005 (Gea xa-
Koro-miGo 3Hawra) 0603IHAYaeT NOAHYID AecaTiynyl Apolb, B wOTOPOH HET
OKDYrACHHSA.

Ho unhpa 5 yuan 5 ue orpaninuusaeTesT MOCNETHHM AECHTHUHbIM 3HAKOM,
OHA MOMET BITPeTHTRCH I paHunle. OAHAKD B TakOM CAyYae caegyoulie 3a
Helt updphy TOKHE! GEITE HYJIAMIT.

3ro pasmnymoe o003MAueHnE MMPPE 5 yCOTpaHACT BCAKOE COMHEHHE
B OTHOMEHNH NPABHNBHOT0 OKpYyTHeHUA NP1 naibHedues coxpaumiedinn -
cna pawHEX B TalMunax AeCATUYHBX 3HAKOB. Tak, Hanpumep, Npu OKpyr=

JeHHY 0,13935 HAN 0,16850 HA qe-mé)e HAH TPH AGCATHUMBLIX 3HAKA [0JHK-
He Gure wanucauo 00,1394 nan 0,108 (npapuno «a»), mexay Tem Kag mpH
oxpyriaesun 013935 unn 0,16850 pomxcuo GbTh B37AT0 0,1393 umy 0,168 (npa-
B0 «be), a paa 0,13935 wan 0,16850 momicio OmTe wamcanos 0,1394 mau
0,168 (npapuno «c»). s

B yHazawuom CMBICIE MOMcHO HassaTe uufppy 5 «Donenrol nsrepxodis,
undpy 5 «manoil natepkoiie, Unppy 5 expyrnofl nareproits.




l TaOmua I {(cTp. 1—23).

Ara tabnuua COAepyIMT MAHWTHCCH! 00BIKHOBEHHBIX, WIH OEZATHUMBIX, J0-
rapimoB BCEX LedLX yHced oT 1 g9 10000 c NATLIO AECATHUHLIMH 3HAKA-
mu 1 oT 10000 go 11000 — c ceMbio gecATHUHBIMU 3naKamu. [lepBas uacte
28 CHY'KHT MR uaX0)AEHMs Rorapuima No moBoMy BafaHHOMY YWCIY H,
00paTuo, A8 HAXOKOEHHST YHCTa NO AN00MY 3aKaHHOMY Joraphimy obsiu-
HmM 00pazoM npd NoMOWM AHUEHHOr0 HHTepNOMNDOBAHHS, ANST oGneryeH s
KOTQPOrQ fAaHe [ON0AHHTEAbHBIE TabAMYKH NPONOPUMOHANbHEX 4YacTed
(P.P.). Tloxmemsas yacTh NPENHAIHAMAESTCA AAA BEYUHCAECHHS CIOKITMX
NPOLEHTOE, Kolfa BOAEICTEBHE yMuOMeuns jorapudma na Gonbluoe uMile
Ann offecneyenuss B PesyNbTaTeé HATH BEpPHBIX 3HAKOR HeOOXOAMMO HMETh
ucxoAnntd norapwfim ¢ uWCIOM 3HAKoB, 00/LMWIMM NRTH.

ApPTrymenT, HaHHOe YWcip, BBIIMCAH B NEpBom cToAGHE, 0003HAUSHHOM
yepe3 N., 34 HCKAHYEHHEM NOCTEAHEr( 3HAKA, KOTOpeI CTOMT B 34T0OJOBKE
mecATH CAERYIOWHX CTONOUOB, COREPIKAUWMX COOTBETCTRYMMUNME MAHTHLCH
norapupmon. Tax, Hanpumep, maHTucca lg 110 wmi manTHoca 1g 1100 pas-
Ha 04139 (cM. cTp. 4), manTicea Ig 1104 pasHa 04207 u 1. a. Tlpu aToM
HYKNO HUMETh B BHAY, yTO [ABA nepBoie ZHaKAa MAHTHCCHI OTOENEHL! 0T
OCTAABHBIX ¥ JAIOTCA AMWE OfHH pas B HAYANE COOTBETCTBYIOWEH CTPOUKH,
B cronfuax L TaOnumne: NpUBeAEHb:. NOIRENHHE TPM 3xHaxka. [loaTomy
nepeeie IBa 3naka GepyTcs w3 1o Gmkaiiwed mepxuell cTpouxy, xoTopas
CONepIKHT KX B camoMm nauate. Hanmpumep, mautHc:a g 2047 — 46838, rne
yuips 45 B3ATH N3 Hauvana cTpouxd M. 289 (cM. crp. 7). Mixmwueuus
NpeAsTABNAIOT CIY4aH, 0D03HAYEHHR® B TaGAHLE 3EE3M0UKOH *, Korga nep-
BHI€ JBA 3HAaKa AOMKnul .OGpaTbis HE u3 Onmibkdiived BepxHed, a us Cimefy-
OUlel HknER CTPouKK, Hanpumep, MantHoca 1g 2952 = 47012, Ho ne 46012,

Tabanua COAEPIKUT NUIML MAUTHIIH TOrapH{MoB, 3a HCKIDYeHes ¢Tp. 1,
THe ZAH BECh AoTapdfim mAsA LeAmxX uHcel nepbo# coTnH.. Bo Brex ocrafme-
HBIX CAyyasSX XAPAKTEPHCTHKA NPHMHIKBAETCS NEped MAHTHCCOH B 3aBUCH-
MOCTH OT YMCAa 3naKO0B B UENOi 4alTH OahHOTo YHCAA COTJACHO OGLIMHBEIM
upaginad. [lonb3oranue $10il  TaGauueil- HEKAKHX [pyrHX 3aTpyIHenHil
BLI3BATh HE MOM(ET M MOBTOMY HE HYKRAETCA B JambHeHWMX HOSISHEHHAX.

CnegyeT o0BsiHHTL AHUb HA3HAYEHME NONONHUTENBbHBIX TAGMiuyeK, Ha-
XoOsMXC RuH3Yy Ka(goH CTpampuel. . 31i TalmHuykH NpPefHAZNayaioTes
EAA MOABIKAHAA AOTAPM(MOR CHHY 0B H TAHMEHCOB MANMBIX YIJIOB COrfJacHO
popMynam, RanHeM oa cTp. .51, a. HMeHHO: -

' _ lgsine =Iga’""+'8,

' Colgtge=Ige 4+ T. o .

Bengunkr 8 ¥, T BHGUpawTEs K3 TabAHYEK no apTYMEHTY &, BRIDAMKEH-
HOMY B ceKyHfax gyri. B cnyvae, eclH apryMmesr faw B rpagycax, MUHY-
Tax W CEKYHOax, TO OAA NpEBPAWEHH €TI0 B CEKYHIB| - CHYXKAT 9TH IKE
TabNHYKK, NOIKOJBKY ADryMEWT JaH B HHX W B TOi u B gpyroil qropme. Ta-
Kum cnocofom moryT OmTe Hafimewn lgsina u lgtga Beex yrioe ot 0° mo
3°4” = 11 0407, a raoxe paBube um gorapudmol lgcosa o Igctg & yrnos ot
86°56" mo G0° M COOTRETLTBYIONIHE JOrapipMer TPHrOHOMETPHUSCKHX (PyHK-

- 1lHH yIJI0B, JGKAWAX B IpYIUX KBAODAHTAN. . '

OfpaTizoe HaXOM(I&HMe MANOro Yraa No AOTADHOMY €ro CHHYCA Wil

. Tauremsa ypoOHEe NpOM3IBOOUTL Npu NOMOWM Zonosnenuit § U T, nanHbX
'8 Hayane Tabm. IV ma eTp. b2—54. CooTBETCTRYIOUIHE NOACHEHUS [JaHE
L HIDKE B onuianan ynorpebmenis rabn, 1V. Tam e RpHBeIeHB NpPIMepH
HAK I8 HAXOMNAEHHA MOTAPHQMOB TpHronomerpuueckKnx QyHKUHH, TaK H
Anst 00pAaTHOTO0 HAXOIKIEHHA YrAOR N0 3agannuiM norapufiMasm.

Tadmua IT (crp. 24).

3ra ralniua conep)KHT PasAHYHbE (YHKIIH HYHCIA TR/ HX norapudive..
Oua.ynorpelinsers? nDp BeluWIenHH SAHH NYT OKpyXHo:TeH, nnonagw.
Kpyra H €ro yacTe, MOBepXHO:TH H o0BEMA MIAPA, nuIHHAPA, KOHYIA H
BO- BIEX CYYaAX, KOTOA NpHXCAMTCA BRYH AT $ODWAYMe, COmepKaiiHe.
‘uigzao ®. Ocobbix NORCHEHHH K ee ynorpefinendio He TpelbyeTcs.




Tagnvua EI {c1p. 25--50).

I1a Tafnuua CONEPXHHT Morapu{MLl TPHrOHOMETPHUECKMX dHyHKHT mns
MAnpN YIA0B M ¥rnoB, (nu3kux K 907, c Gonge TecubiM wuTepRanoy apry-
Menra, yem cnefyiontasn za ueil rafa, 1V, Mmeuno, B tadn. 111 gnsi nepso-
ro rpaayea, T. €. or 0° go 1° u or 89° go 90° norapudiyMe TpHrOHOMETPI-
yetkHX Gyuxani gane OnA Kanaoi ceKyHABR Ayrk, a o1 1% Ao 8 n or 82°
o 89° — ans cangex necaTd CexynA- Bo Beem HHTEepBang talnuuki, 3a uc-
KmioueiHent e8¢ navana (crp. 25) (ans yroce or O° ao 0°% u ot 89°55° 1o
90%), mO¥QI0 NPOM3BOAKTL JIHHEHN0E HHTEpPNOMUpOBaMue, ANA ofneruenus
KOTOPOro Janse moApolHLe ScnoMmoraTedpibie TallHuku TPOMOpLHONANL-
uelx wacTeit (P. P.). Pacnongaenue tabanuel moxoxwe Ha Tafn. 1 B TOm
CMBICRE, YTO OCRETNU 3HAK aPryMENTa (GEXYHAL MM DECSTHH CCKYHI), na-
MeYaTAHUL B BEPXNEH HIn wuelt pamke tadnulel, onpedenAeT TOT CTOI-
Geti, 43 KOTOROTO AOMKeH GLITL B3AT HeKoMut norapuedm. 3Hauenne zpea-
Jioder Takoe e, kaxk n B tafn. [. CronGew -d. maer TaBnuumyle pasngcTe.
Hak ofniyno 1A taGnuin norapl{(mos TpHCOHOMeTPHYECKHX OQyHKIE, ap-
rYMERT moyer ObiTh p3sr nu00 CNEBA Iy CBEPXY HJAH COpaBa H CHI3Y.

Jlorapum KOSHHYCAa ManelX yTHos Wik CuHyca yrnoB, Onu3xux x 90°,
EOMENICH B MepBOm cTonfue Ha wawIoil mesoff crpamiiue, TpHYEM MepBLie
IBa pecATHuHbE  suaka OepyrTCsl w3 3ArofoBia. B onpeRenax neppbix
msaT MEHYT ralannes, T. €. of 0° po0°57, lgsine =lgig« i or BI°55 no
90" lg cos e = ig oug =.

Mpuneper,

crp. 30 lgsin 0°26'53' = 7.89320— 10
1g sin 0°2653'7,35 — 7.80320 + 8,1 41,35 = 7.80320 — 10
» 25 1g tg 0°1°9” = 6.52442 —10
» 37 lgtg 0°57'9” 7 = 8.22078 + 10,4 = 8.22088 — 10
» 47 Igtg 5°11'5" = 8,95767 + 12,0 — 8.95779 — 10
» 26 lg cos 89°54732°" = 7.20145— 10 (unm ¢ 4 spaxamu 7.2014—10)
# 35 lgcig 89°1326°",9 = 8.13185 — 14,4 =8.13169— 10-

Tadmvna IV (cTp. 51—96).

3ra Tabnuua COmEpIKHT JOrapu(imel  TPHCOHOMETpPHYSCKHX lynKLNiT va
KayuJlyi0 muHYTY Oyrit B Opeaenax nepsore ksanpanta. Pacnomowenue ee
ofuigHoe. Tabnauxst anst waTépnonnporanus (P. P.} nawer nponopouonans-
HEe yactd JUIA CekyuA ayrd. Tlpr nonbsoBamui MMM COEAYST NOMHUTD
TMpaBHN0 OKpPyraeunst narepok (Cm. MNoscuenua, crp. ). Tax, naopumep,

g tg 10°25"8" = 0.26443 + 9,5 = 0.26452 10, |
Ig cos 61°10°4"" = 8.68328 — 1,5 = 0.68326.

OcolenHocTh NPEJACTARNAIOT maneHbKue TABRHYKH [PONOPUHOHATLHLIX
YACTEi, flanHee Buuay P. P., non seproii. HX nasnadenyié — Mo3BONIHTE no-
ALZKHBATRE MO Ig tg @ Heno:peAcTBeHHO g Sina wae 1g cos =, 1HE HAX0lR ca-
morg yraa «. Taxoit cnyuaii OLIBA8T BO MHOTHX TPHIOHOMETDHYECKHX BB+
YuCASNUAX, EBAZAHUEIX & pRIEHHEN chepruetkKiN TpeyronbnHKOB, M 4aITO
BCTPE'—]BETC.'FI B Iagauax a:TIJOHOMHH H I'GOnE3HNH- an] aTOM TI)@GY@TCSI o
Igig = (unu lgectg «) waiiTn aorapudm Toid QyHKUHE Si & WIN COS @, KOTO-
pblﬁ MEANEHHEE MEUAETCH ODPH AIMEHEHHMH yrila « H H03TOMY Ha-
XOAMTCA B UeTBEpTOM mpapom  CTOddLe TPUrgHOMETRHYECKHX dyuromit
ocHOBHon TaGn. IV,

fMycre A ecto pasHocTh meXy ZamamHuy o CmnKailmmM yrasaEdem B
ralmune Igtgan D —d. ¢. — radnounas paswocTh, COOTRETCTBYIOIAN H3ME~
HeHi© yraa Ha 17, [yste d— talnouuHas pasnocTe Ansi TOTO 3E MHTEp-
BANa NOrapuhMa TMTOHOMETPHYECKON GyMKUuH, CTOAMEH B FGCNgaAnem
npaeom cTondue. Torsa NOOpasKa, KOTOpY HYXHO HYM0EEWTE MMl BEL-
4elTh (CAOTPA 10 HANpPABNSHUIO H3MEHENM#H) H3 AaWHOro B Tabnune 1gsina

d
MM Ig 005 =, CTOSNIErD HA TOI >Ke CTPOUKE, yTO W BAATH Ig tFe, pasha D A
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Benomorarenklele Tabaiuki BHndy Po P. ou gaor BemuuiHy TakuxX OpPoHs-

BEJEHHE 10 apryMeHTaM: CTOSIWEMY B 2aTCJOBKE, I A, CTOALIEMY(B ca-

i
:'D‘s
moft Tabamue. TafnnuKy umemT (OpMY TaK HarweBACMBIX KPUTHUECKHX
tabnanl, T. e. A40T WHTELBan, B OpefleiaX KoTOpoTo A0MiriHa Bparbesi yxa-
3aHnAs B He[BOM BELTIKANbHOM CTONOLe nonpaeka. Tak, HANpKMEp, Ha
d 10 . -

crp. 92 gnm oTHOWEHKA 5<% MBI BMAHM, uT0 A7 A, Mewbilicro [,3 enu-
Hiilib NATOr0 AECATHYNOTO 3HAKA, NONpaBKa pabud wylw, ot 1,3 0039 —
nonpaexka pasHa | 1 T. A., Haxkowew, opu A, Gonbmesm 24,7, nompaswka
paeuna 10

[Tpupenem nmpuMepsl.

Ha#t® lgecose no lgtge =9.82676—10. B atom caywae (CTp- 82)

i
%: é—g B rtabanulle pad Rorapum raurenca 8.93661 — 10 u coorpeTcyBym-
wuif ¢my moraprdm Kocruyca 9. 87887 — 10. Mer umeem A = 9.93676 —
— 9. 03661 = 13. Benomoratenpnas TabipuKa YKA3LBAeT, yTd Opn A, 2a-
- KmoueHHOM mexay 14,3 1 16,9, a ciaegoBaTteabHo, 1w gas £ = 15, nonpapka
A0MKKA Dbty OpEHATA paBHoi 6. Tak Waxk pannwil lg tg @ nler KHu2y oOT
yKazannoro TalAnYHOr0, B Ty CTOLOHY, KyAa 1gC0S5a YMEHBIIAETCA, TO
HatiieHHas NOAFaBKa A0/DKHA DBITE BeYTEHA N2 R3ATOrO TabiiyHOro Jora-
pupma Kocuuyca. Mrax, uckomeiil g cos « paeen 8-87887 — 6 = 9-87881 — 10,
Ha#étd igsina ne Igtga=0.065371. Ha crp. 64 mw BHguM, UYTO Te-

d_ 3
nepk 5= =5, A = 6. Benomorarentuast talnnvga gaeT Honpasgy Hyne. Dr-

cofa lgsin e = 8.68055 — 10.

JTOT mpHem caedyeT ynorTpeinTe mase ¥ B TOM cmyuae, ecnin Tpeby-
erca HMalirn n cammit yrom «, [Tocnegusii Haxomar obeMHHM OyTEM 00
lgtge nmir Igetga. Ho lgcose unn Jgsin e HAXOEAT NpH BOMOLG OONREAN-
HBEIX BCOOMOrATEAbHEIX TabAnuex, taK XaK Opsr 3TOM BMECTD JABYKLATHOTO
HHTEPIOAMPOBAHKA NPONIBOARTCA G0NEEC TOYHOE MHTEPNONNPOBAHNE C MpPu-
MEHEHNEM KPHTiYeCKOHd Tabmuiter, yunTHpamwwell Gonee cTporto mocheaHnit
3HAK.

B nauane Tadn. IV Ha ¢Tp, 52—54 paHm LR NEPBHX TPEX rpalyCoB Be-

©Anyueer Cplo 8., Cpl. T. *), coysawmne Ans HAXONYIEHHS MAnoro yIria B
Cekynaax JyrH 0o AaHHOMY JorapudMy ciHyca umw rtaHrexca, CooTBeT-
CTBYInKE JopMyiEl UpHBeAeHBl HAa CTp. 51. Jaem npumepm HA MOQBICKAHNE
norapudmMa TpuronomeTpiueckoil dyHkEn Ans manorv yrna o ofpaiHoe
HAXMOEHRE yraa no Jorapuimy.

Haitrii g sin 0°5817°".

Crp. 82 0587177 = 3407
» 8 Ig 3497 = 3, 54370
# 8 8 = 4.68555

ig sin F58/17/7 = 8.22025 — 10

Raitru igtg 1°52'7"7,6.
Crp. 53 1°52/777.,6 = 6727"*,6
» i5 ig 67275 = 3.827E6
» i5 T = 4.63573 — 10

lgtg 1952/7°7,6 = 8.51350 — 10

* Cpi. = complément, 1. e. tononHeune AanHoro norapufna go G-00000.
© 310 etth TAKOKE Aoraprdm ofpaTHoi BernyuHer: cenn L =1g N, 7o Col. L =

H
iy
P
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Haitre 1g tg89°54°37*,362 = I ctg 0952277, 638.

Crp. 52 0°5°22",638=322"" 638
Cpl. Ig 322,638 = 7.49129
Crp. 2 wmn 52: Cpi. T. =35.31442.

Ig tg 89°54°37",362 = 2.80571.
Hailtd yron pis g sin « = 8.22025 — 10.
Crp. 32 Cpl. 8. = 3.31445
Ig @' = 3.54370
a = 3497 = 0°B8 17"
Hatith yror ana Igtg «=18.51359 —10.

Crp. 53 Cpl. T. = 5.31427
C lg «’* = 3.82786

a = 67277 6 = 1°52'47"" 6.
Hafttt yrom mma ig {g « = 2.80371.
Cpl. igtg = = 7.19429

Crp. 52 Cpl. T. = 531442
- ig (00° — &)’ = 2.50371
C 00— « = 3227 64 = 095722 B4
« = 89°54'37,36. '

' Baopouem, Bce YKA3aHHBIE B STHX TIDUMEpAX DeSYNRTATE MOMKHO maay-’
© WHThR U OPH MOMOWH DpOCTOTO HHTEPNORHpORANKA A taln. [1l. Jlvme npu
yraax, meHemux 0°5, ueofXOAMMO nOML30RArECH NORCHEHHEM B TIpime-
PaX TPHEMOM. -
!
[

Tadnsuwa V (crp. 97—108).

91a TadaHUa COARDHHT TAK HAIBIBACMEIS rayccopbl forapudimer gnsa Ha-
XOn{AeHHA morapudsa CyMMel niH Pa3HoCTH 1o AaHHer morapudmav caa-
raesk. Popuyie yKadaHnsl HA KOHKI0T CTPAHHMIE: EEEPXY — QNS ChoMe-
HAA W BHW3Y — ANA BRIMHIAHHA. Ynorpz0neHue TaOMHiEbI AGCTATOYHD MOAC-
HARTCA ITHMH (opmynamu. OTPAHHYHMCS 09TOMY HeCKOAbKHMH IPHMERdMH,

 Camienne.
Havo: Iga = 3.2600]
ig b = 3.18445 | : o
L lgb—Iga=A=0.92334—10
Crp. 101: B = (.26148

igla + by—iga+ B=23.52339

Haung: g a = 3.78021
lg b = 9.84734— 10
lga—lgb=A=3.93237
Crp. 108: (B— A)=0.00005
lga+{B—A)y=Ig{a+ b) =3.78026 .

BeaMTAHKE,

Hato: Iga =1.81447
. oo g & =9,47551 — 10
o ga—lgh =05 —2,33806
Crp. 106 B—A=0.00i99 ~
Ig(a— by =Iga— (B— A) = 1.81248 '
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Hano: lpa =4.03436
Ig b = 4.03419

iga —igb =B =0.00017

Crp. 97: A = §,59000

Ig{a— &) = lg b -+ A=0.62419."

Mocnegqiiif NpMMED HA BRIYHTAHHE BRIYHCISETCS TOYHEE NpW ITOMOMIM BE-
Jwaues P, ganmoit 5 1aGnuue Ha cTp. 108, Mul ameem:

Iga =4.03436

Ig b = 4,03419

lga—lgb =B =0.00017

Crp. 108: P = 0.36230

Ig B =6.23015—10
lgla—b) =g b+ P <4 1z B = 0.62604.

Tagnuma VI (c7p. 109-112).

STa TABMIHUA CAYMHT AN HAXOWIEHHA HAaTYpDANbHBIX,. {UIH HENepOBRIX,
gorapidmor wicen. IOas Beex neanlx uucend or 0 go 1109 wa crp. 109 pa-
HBl HATYpaneHEie ROrapudmel. VerpoicTBe 9T0H Tabmuusl TaKIe >HE, HAK

- ntaln. I, #o, 332 MCKNIOMEHWEM CaMore KOHUA €€, HENb3fA HPOHIBONHTH

JUHBHHON0 WHTEPMOMMPOBAHUA, BBHAY UErD He NpHMBEJEHB NPONOPIGIOHA b~

. HEI® yacTH. JIJIg HaxXOM(OeHWs HATYPanbHoro jorapumia fra moboro uuc-

| Jla cAyAMT Tabnuua Ha crp. 112, naiomasn npousseARHuA moayns M H 06-

patHOd BenwuuHe! mofyan 1/M Ha Bce peame gucaa ot 0 go 100, Mpu

MOMOWIY STOH Talmuuel MpocToH JorapHPsm Moyer ObITh NEpeBelEH B HA-
TYpanbHEH u ofipatHo nO hopmyTasm, yHasaHHmM B €8 3aroJoBKe.

r Tabauna VI (cp. 113—124).

Sra TafmMna COMEPMMT  HATYPARbHBEIE [THHH TPUrOHOMETDHUSCHUX
dyHKguH, IAMHE X0pg, BHICOTY CeTMEHTOB (Tal HASHIBAEMEIE CTDEAKH) H
. OJUHY OyrT OKPYKHOCTH niiA pajdyca, paBmorce 1. 3a dcoKTioueHHeMm AYyT
I OKPYIKHOCTH BCE Tafauust AaioT YeTEHpEe AECSTUMHBIX 3HAKZ COOTBEETCTBYIO-
wed PyHKUHY [0 apryMeHTY OYTH HEpe3 Kaypoee 107, :

Il Tabamua VI (cTp. 125--145).

Jra rafnuna paer KeagpaTol Beex yucen ot O go 10 yepez 0,001 ¢ toy-
HocTeo o 0,0001., OHa pom yeKaeT MHTEPHOAMPOBAaHUE, MIA KAKGROH Uenu
NpYBEeHE BCOOMOTATEMbHERE - TAONHUKY MpPONOpUHIONaAbHRX dacTeit, YcT-
poifcTBo TabMMUEl TaKoe e, Kak W TaOa. 1. Tlpu obpaTtHeM nepexoge OT
TabyAnpoBaHHRX yiCel K ApryMeHTY NOMY4aioTCA KBalparHole KOPHH.

Npumepel: HKBagpaTw.
Crp, 126 0,342 = 0,1156
v 141 7,764% — 60,2707
» 134 4,154732 = 17,2557 4 58,1 4 2,49 = 17,2618,

HopuH.
Crp. 127 V0,201 = 0,52
» 135 /22,0618 = 4,697
» 142 /69,3748 = 8,32917.




‘ Crucox dopmyi.

I-l CnaBueiiline TPHTOHOMETPHYECKHE (OPMYIILI.
I - 5 tga [
N a == __SC.‘(I_]/I —L03 V]___E_E':;“fﬁ ctgﬁa
i S I ctga
058 = — - =}/ —sinta= —- Sz = —— & _ .
IJ ses a ' Vi tgta 1 Fclga
1 sineg .. sina 1 —costa f
] tga = —— = == ]
cipg cos 2 l/]_sinea cosa
g a= 1 _resa  cosg V1 —sinta
g Ttge slua YiTosta siing
sin{2+ b)=sinag cos b L cosa sin b
cos (g 4 b) = cosa cos b T sina sin &
_ftgatigh
tgla k)= 15 tgaigh
; tgactg b I 1
t —Leace v+ ]
clglatb) = Gy i
sin 2¢ — 2gin g cosa, c0§ 22 = (os*aga— sina
_ 24ga _ tgfa—1
tg 2 T I—tgra ctg 20 = 2ctpa
sin % — l/ 1__:.;_0?_@' cLs g = .I_iol:..&
te & — sina _ 1—c¢§a
g2*1+cosa" sina
$in 3¢ = 3sing —4sin® q, cos3a =4 cos?a —3cosa
. sina+sinb=25ina:§bcos§%j
. . . a-+8 . a—F
: - =2 0§ —." v
. 5ind —-3i0 b cos 5" sin -—
I —_
‘. coS @ + cos b = 2 oS - ;' D s 9——,)--17-
ccsa—cosb:—Zsin?t ésina:b

DOpMylel A PeVICHHST IVIOCKHX TPEyrONMnHUKOB,
Hane: [ a, b, c—cropoxbl, A, B, C— NPOTHRONEHATUHE Yribi.

Maowans = %ab sin ¢

a, b, ¢ "s=%(a+b+c)

e ————————————



b, e, A

a, b5, A

Janmn:

'/ (s—(?f.; C)]l KOHTDORG:

tg B l/gs— =L A+B+C=I180°

S ST
tg, C_V (s—(?ggb)/' sin A~ sinB _ sin C

asin | (B C)_(b—c)cos—z—l i

LB =1
acxsE(B—C)={b—c)sm-2-J -
a* =b* ¢ —2bc cos A
. f .
5in B == G8inA (18a 3HavEHMSA)

bsmC _asin(
SinB T sinA
asin B
sin A

C=180° (A + B),

C=180"—(A 1+ B), b=
asinC asm(A-}-B)

= ol

sip A sin A

HpsAmoyronbHble TPEYTOIbHAKE (¢ — FUIOTEHY3).
]

th=%, A=0"—B, €= squ “sin B
B=090"—A, b =acig A, ZSEIfA
A—00—B8, b—atgB, -—
smA—Ec B=90"—A, b=ccosA=V{c+a)(c—a)
B=090"—A, a=¢sm A, b=rcos A.

DOopMyIBl JIA PEUICHHS CHEPHYECKUX TPEYTOMLHHKOB.
s = -{a-}-b+c), He /sm(s—a)sm(s—b)sm(s—c)

30§
wA_ H @C_  H_
& 77 sin(s —a)’ gi sm(s — )’ $3 TG —¢)

singa sin & sin ¢
SnA sinB _ sinC
sincsin A =sinasinC
sinccos A=cosasinb —sinacosbcosC
csc=cosacosh + sinasinbecsC
sin csin B=sin bsin
sinccos B=sinacos b — cosasinbcosC
MKW

sin 3 sin | (A— B) = cos % sin 3 (2 — )

HoHTpone: -

2
sin § co 2(,4 B)—Slgsn-(a—l-b)
c

¢
cos;sm (A—}-B)_c sgcos (a—b)
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.| cos icas—(A-]—B}:Sm ct‘sz(r-{- b)

. sin Asin &
g, b, A‘ 5inB = g (.-‘J.Ba 3HAYLHI S}

;‘ cos-(a_b)ctg (A+B}

ml ]

| (a+ ")
|

i

cos - (A+ B) tg 5 (a + b)

[Tl
y
i

tg

c..s—-iA B) )

sinC sina =sin A sine

sinCcosa=cos Asin B 4+ 5in Acos B eos ¢

cosC = —cos Acos B+ sin Asin B cos¢

sinCsin b = sin B sine

5in C cos f = sin A ¢0s B 3 cos Asin B cosc
HitH

sm%sm slet+ 0= smccus (A B}

A, B, ¢

R g
: sm;cosi(a-{-b)=cos§cos§(;1+3)

: Co 1 e ] '
i cCs_ﬁ sin 3 {r — b)=13sin 3 $in E(A—B)
C 1 [
cos 3 cosﬁ(a—b) =08y
sinasin B

A, B, a) sinb=- A (nea siagenns)

o]
sin ,}'(A—E—B)

! Lea o I
i C_ccs-z(A . B)tgz(a+b)

mlm—m

o eSS
cos (§— A) .5 {5 — B}y cos (§—C)
tgé = P cos {S— A), tgg =Pcos{§— B), tg%:Pcvs(S—C).

1
A B, C §= 2A+B+C), P=

IIpAmoyroAbHEIe CeprYecKne TPEYroAbHAKA.
(c—runcrenysa),

Haun:
a, b sinesin A =sina, sin¢sin B —=sin b
sinccos A=cesasind, sinccos B =sinacos §
COs5¢ = CcOos@cos b
. sina cos c
=- cos B =1tgactge cosb=_"——
a, ¢ 3in A sin e’ 24 gc, Y
. - ; sinag . cos A
I a, A sifth=tgactg 4, sine="--2, sin B =

sin A cosa




a, B sin Asin¢ =sina, sin Asin § =sinasin B
sin AcoS¢ = cosacos B, sinAcosh=rcos B
tos A =c0s# sin B
¢, A ccsasin B =cos A, cos 2 8in b = cos A sin¢
cos & c0s B = sin Acose, Cosacos b =rcosc
1 sina=sin Asinc
crs A cos B
A, B E cosa =5, cosb = =, cosc =cig Actg B.
! CihepHueckHe TPEYTOJILHHKE co cToporoll ¢ = 90°.
j33 ‘
I[.;;l \ cusA:%, cosB:%, cosC=—tgacigh
g, C | cosAsinb=cosa, cos Asin B=cosasinC ]
cos A cosb=—simacosC, cosAcosB=—cosC
] sin A =sipasinC
A, b 1 sinasin B=sin Asin §, singsinC =sin A
! sinacos B=cos b, sinacosC =-—cCcos Acos b
| cosa=cos Asind
a, A i sin b = z;:i, sin B =cigacty A, S‘“C“z;ﬁﬁ
A, C . sina=§§%~g, cosb=—1tgacigC, cosB=—~glb-:-g
A, B ] sinCsing =gh1 A, sin C sin & = sin B
| sinC cos & = cos Asin B, sinCcos b =sin Acos B
cas C=-—cos Acos B.

C(l]eleIECI(Hﬁ A3GLITOK.
180° . p
:':R“ o
rie P — nopepxHOCTe TPEYrONbHITKE,
R — panpayc ciephi.

s=A1 B C— 160° =

sin?sinq
inf = 2%
si, = —

sin C

C08
2

s — b s—¢

TPHrOHOMETDHIECKHE DAABL

R X8 x? \
SIRX % — 7 3+ eI AET T e 45T
x” xt x¢
o T e T 23456
235 177 62x?

x3 '}
tgx =X+ g+ 5t uy Taut
1_x_x 2  x 20
3 45 945  47:b 93555
x* Gx? 2778
secx =1+ =% o r+ o 720 T so6d T

: o
coSeC X — + +';z:)+ Jixs 127y

15190 Teoaso0 T [

Ctgx:
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sin® x 3sinfx  Hsin'x
X =S 4 Tt T T
c— i tgfx tgix
N=tgx ¥ v Tg T g | SN
. o . XX xH =
lgsmx_lgx_mlﬁ"'.so s T iﬂ‘S’ob"'“l
'x“.’ i L% 17x? N
1 X=—M| T g i
I [ST Fagtoass l
' X, T BIx | 1278 )
i Ereet A __I I
I1 lgtgxigx 4 M[ 90" 7 283 T s gt |
Jlerapudmiyeckie # NoKazaTelbHble PAALL.
t
i x| oxd
i e TR RN
X
- ® @
AR o= R —
‘ Jutilx=a—y ot g s yig
V]
i 1g(l+x)=M{~c—g+§3 14-4.—---] —l<x<+1
! lg;—-"-{'--:;:QM[x-{-d—k—- J—;+J —I<x<+] |
.- -
| x—1 fx—1t x— N3 ‘
| lgx =2M 1H_1~I-3 YT (x¢1) 1 x>0 |
i Busom Hytorona. . |
g 1) eapa, BE—D(—2) 0o
by =a nah 4 2 @ pe g by AR, L —
3 - . N
! w1 f? ﬂ(ﬂ—'_’b\“_ rfn—1)(n—2) 76N B
a*[l n()+ L/J F i kﬂ) .| BR<a
. i), nn——l r:—-2 .
(l+x)“=l+nx+--(--§_}-—'~)—x+{ 3)1( Dr .. X2 |
1 M+ )l=1—x-+x*—aF-fFxt—... X<l
{(14+07=1—2x + 3x*— 4% | Su'— X
i
g% XX xf 5x)  85x% 105xT a
e =1+ — 5+ s+ Bw— s T X<l
- ¥  3x2  Bar | 35! fi&xu 231 x*
S [ P Wt A xi
Utx "=l g~ 8~ % T 0m vl



Conepxanue.

Tabmma 1. OBsKHOBEHHBIE, WAy GPUITOBM, noraputfinel HaTy-
panuHux-wicem or 1o 11000, . . . . . ., .. P

TaGnung J1. TIOCTOSHHBIB. , . . - « « & « 4 4 v v v v w v .

Tabmnua 1{I. Morapufme TpuroHoMeTpnuecKnX dyuruguit or 0°
e 1% unw or 88° mo O0° wepes waKAymw cexyHay, or 1° po 8°
it or 82° go 80° uepes AECATL CEKYHA- . .« + + & o v v« = . .

Tabanuua 1V, Jorapudmel TPHIOHOMETPHYECKNX DYHKLnN Ye-
PE3 1 MUHYTY - . . .« . . . o .o oo e e o e

TaGnwna V. Jorapidsits OAA BHYMCTSIHA CYMME NTH PasH 0-
CTH ABYX WiICEN, MOrapu@Mbl KOTOPBIX J&HM. . . - . « . . . . .

Tafauua VI. Hartypanwusle, umi nenepose, norapisdGmsl yucen
or 1 ao 1102 . 0 . . . . L e e e o e o e e e,

Tagnimua VII. Hartypanenwe qicra:

TRIUrOHOMETPIMECKIX HYHKUNT CHRYCOB, KOCHHYCOB, TAITEHCOB
M OOTAHTCHCOB. & + v v v o 0 v o m o o e n e e e e e e

KOPE « « v v 0 0 v 0w e A s e e e e e e e e
CTPBHOK + - =« x o b & e e e e e e e e e e e

JUIMHBL YT OKPYXRHOCTIl « « = « « o « = v = + o s s s v ma s
Taﬁnuua VIIl. Keanpars yucem . . . . . . Ca e e e e e
TiosICHeH 1A K DOAL30BAHMIO TAGMITIAMI . » + o + . . « . + .

Crma0K GopMYT . . . . . o v o L L e e e

24

25

51

a7

108

113
118
121
124
125
146
152

157




