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Tom 124 1964

O TOYHOCTH ONPEIAEJIEHUSI OBBEMA OTBAJIA MO MNJAHY
B U30JHUHHUAX PAJITHYHBIMH CITOCOBAMU

A, U. BOJIKOB, 1. A. MAPHYEHKO
(IlpeacTaBieHo HayuHblM CeMHUApOM Kadeap MapKUeHAepcKoro J1end M reofle3uH)

Bornpoc o TounocTH onpesenenus o0beMa OTBAJOB B HACTOSLIEE Bpe-
MA HCCAEJ0BAH HEAOCTATOYHO. MayueHnio 3Toro Bompoca OblIH IOCBSLLE-
Hbl padorel BHMMM. B paGore [1] npuBoasitcs maunubie 0 cpepHexBaipa-
THUeCKOH omubke onpepesenus ob6bemMa OTBadOB, KOTOPAS BKJIIOYAET
B cebs omnGKy 3a cyer cnocofa ChbeMKM OTBa/ia, cOCTaBieHus rpaQuxos
u omHOKY cnocoba noacyera ofbeMa 0TBaAa MO Trpaduky.

B pannoii paGore paccmaTpHBaeTcsi BONPOC O TOYHOCTH Pas/JHUHBIX
Croco60B noacuera odbveMma OTBasa, H300pPaXKEHHOro B H30JaAHHAAX. HMceae-
HOBAaHUIO TOJJexanu Hauboaee pACNpPOCTPAaHEHHbIe CHOCOObI IOJACUETA:
cnocof 00beMHON NAJCTKH, BEPTHKAJNBHBIX H IOPH30HTAJIbHBIX CEUEHHI,
Tax KaKk HajeKHble BLIBOAW O TOYHOCTH OT[EJALHBIX CHOCOOOB NOJACYETA
MOTyT ObITb CAEAAHBE TOMBKO HA OCHOBAIIHH MACCOBHIX OnpejeneHnfi obwe-
MOB, K pafore OblAH NPHBJAEUEHBI CTYJCHTH CTAPUIHX KyPCOB.

I

Fuc. 1. Ilran oTrana yras B ropHsoHTaadsIX.
Ycnosubie 0603HaYeHUS:
~ FOPH3OHTANN NCBEPXHOCTH OTBaJa,
TOPH30HTA W 3eMHOI 110BEPXHOCTH,

-+ — I'palntiia orBaJja.

HOas onpenenenns o0beMa ObLIH NPHHATH JABA BAPUAHTA OTBAJOB,
M300paXKEeHHBIX Ha IUlaHe B rOpu3oHTa/sx B Macwmtabe 1:500 (puc. 1).

UTOOH YyBEJIHYHTE YHCJAO HE3aBUCHMBIX ONpPEJEeNeHHH, BBICOTA CEUCHHS
rOPU30OHTa/ el B KaJOM BapHaHTe NPHHMMakack pasuofi 0,2; 0,25; 0.3;
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S5 00 foe o | 006 | 0B 02 |022|02[026[028] 03 [035| 04 [045] 05 099 06 [085] 07 079 08 [085] 0o [0 [E%
10 {23 | 306 | o7 1545 | 660 |85 | g3 |22 | ias |67 | 190 | 260 § 380 | 431 | 552 | 643 | 76.6 |1 699 | 104 | 120 | /36 | 154 | 472 | 102 | 10
12 1306 | 441 [ 800 ) 186 | Q02 | 122 | 148 | 120 | 207 | 20 { 276 | 375 | 400 | 620 | 766 | 97 | 10 |29 | mo |60 | g6 | 221 | 248 | 2727 | 12
Ve {417 | 6008w |07 | 135 | 67 | 202 | 20 | 282 | 327 | 375 | 5,5 | 867 | Bas | W& | 126 | 150 | 176 | 200 | 235 | 267 | 3w | 838 | 377 | 14
1B ) 565 | 784 ) /07 | 139 | 126 | 28 | 264 | Bls | 268 | 427 | <0 | 667 | 871 | 10 | 136 | 165 | 105 | 230 | 267 | 307 | 348 [ 403 | 44i | 492 | 1B
181689 | 092 | /135 | 1726 [ 223 | 276 | 334 | 387 | 466 | 40 | 620 | 844 | 10 WMo 172 | 208 | 248 | 201 | 338 | 388 | 441 | 498 | o8 | 622 | 18
201 85 | 122 | 67 | 28 | 215 | 340 | 42 | 490 | 525 | 667 | 766 | 104 | 36 | e | 23 | 257 | 306 | 360 | 4i7 | 476 | %45 | 615 | 662 | 68 | 20
Q2| 03 w8 | 202 | 254 | 234 | w12 | 498 | 5Q5 | 696 | 807 Qé, 7| 126 165 | 208 | 267 | i 37t 435 | 504 | 579 | 659 | Mad4 | B34 | 930 | 22
24| 2 1 12c L oap | 314 [ 302 | w90 | 893 | 706 | 828 | 967 | no | 150 | 196 | 248 | 308 | 571 | 4ol | 58 | 609 | 660 | 784 | 865 | 992 | mi0 | 24
2B /64 ;207 | 282 | 368 | w88 | 575 | 896 | 828 | 922 | 1B | 120 | i75 [ 230 | 200 | 360 | 435 {58 | 608 | 05 | s09 | 920 | wao | g | 1300 | 28
28|57 Y240 | 327 | 427 ] 840 | 667 | 807 | 961 | 3 | 13 | 150 | 204 | 267 | 338 | 4i7 | J04 | 600 | 705 | 847 | 938 | t070 | 1200 | 1350 | 1500 | 28
LM {276 [ 375 | 400 | 020 | 7o | 927 | Ho [ 120 | 100 | 172 | 2546 | 306 | 388 | 470 | s79 | 689 { B0¢ | 938 | /060 | ie20 {1380 | 350 | 1730 | 30
32| 28 [ 34 | 427 | 538 | 796 [ Bz | t05 | res | sar | irr | 196 | 267 | B4 | 4dr | 545 | 659 | 784 | g20 | w70 | 220 | 1390 | 1570 | 760 | 970 | B2
B | xo | 294 | 482 | 630t 7Q7 | 98e | 119 | 142 | 166 | /93 | 2zt | 300 | 394 | 498 | 615 | 744 | 885 | 1m0 | 1200 | 1380 | 1570 | 1780 | a0 | 2220 | B4
36| 276 | 397 | 540 | 706 | 895 | no | 05 | 159 | 186 | 26 | 248 | 338 | 4ar | 556 | 689 | 834 | 992 | 160 | 1350 | 1550 | 1760 | 1g90 | 22:0 2450 25
A8 | 207 | 442 | o2z | 786 | oas5 | /128 | rag | 177 | 208 | 241 | 276 | 378 | 492 | 622 | 708 | 92¢ | 1o | 300 | 1500 | 1230 | 1970 | 2220 | 2690 | 2770 | 38
GO0 | 20l sg0 | 667 | G721 | 1o | 136 | 165 | 98 | 250 | 267 | 306 | 4i7 | 545 | 680 | 85 | ws0 | 1220 | ko | 1670 | 19e0 | 280 | 280 | 2760 | 3070 | 40
42| 375 | %0 | 736 | 0Ay | /o2 | IS0 | M52 | 2/8 | 254 | 204 | 330 | «60 | 608 | 760 | 938 | 11@0 | 1350 | 1580 | 1040 | 200 | 2600 | 220 | 3040 | 3390 | 44
441 &2 | 593 | 807 (05 | 135 | 165 | 199 | 237 | 278 | 323 | 37 | S0& | 659 | 83& | 030 | i250 | /60 | 1740 | 2020 | 2820 | 2640 | 2980 | 3360 | 3720 | 44
46| 450 | 648 (882 | 15 | k6 | B0 | 218 | 250 | 304 | 353 | 05 | 661 § 720 | @2 | /120 | 1360 | le20 | 1900 | 22i0 | 2530 | 2860 | 3250 | 3650 | 4060 | 46
48 |00 | 76 | 96/ | /26 | 169 | 198 | 237 282 | 331 | 364 | 44 | 600 | 284 | @02 | 1220 | 1480 | 1760 | 2070 | 2400 | 2760 | 340 | 3540 | 3070 | 4420 48
80| 532 | 766 | w04 | 136 | 172 | 213 | 257 | 306 | 360 | 417 | 479 | 652 | 85/ | w50 | 1330 | 1610 | 1920 | 2250 | 2610 | 2090 | 3400 | 3840 | <20 | w800 | 50
82 | 575 | aes | w3 |7 |86 | 230 | 278 | 33/ | 385 | 451 | 518 | 705 | 920 [ w60 | b0 | 17a0 | 2070 | 2430 | 2820 | 3240 | 3660 | 4156 | <s60 | 5/90 | 52
NG| 620 | 893 | re2 | e |20 |8 | 300 | 357 | 49 | <86 | 558 | 760 | 992 [ 1260 | 1950 | /860 | 2230 | 2620 | 3040 | 3490 | 3970 | 4cse | s020 | s600 | B4
66667 | 96/ | 13 | 1nr |26 | 267 | 323 | 384 | 450 | 525 | 600 | &7 | (070 | 1350 | /670 | 2020 | 2400 | 2620 | 3270 | 3750 | 4270 | 4820 | se00 | 6020 | BB
58| 76 | 03 | o | 185 | 232 | 286 | 346 | 412 | 484 | 06/ | 644 | B7T | 140 | WSO | 790 | 260 | 2580 | 3020 | 5510 | 4020 | 4560 ) %70 | 5600 | 6480 | 58
601 786 | no | 150 | a6 | a8 | 306 | 37 | 44t | 5i6 |} 600 | 689 | 938 | 1220 | 1550 | 1920 | 2320 | 2760 | 5240 | 3780 | 43w | 4eon | 3530 | s200 | 690 | 60
B2 (818 | v | oo | 209 | 265 | 327 | 396 | 471 | 553 | 8ar | 235 | 000 | 120 | 1860 | 2040 | 2670 | 2000 | 380 | sor0 | 4600 | 5230 | se0 | 6820 | 7380 | 62
B4 |82 | re6 | imi | 223 | 232 | 348 | 422 | 502 | 569 | 683 | 280 | rom | 1300 | 1760 | 280 | 2080 | 30 | 36s0 | 4270 | 4s00 | s580 | 6300 | 7080 | 7300 | B4
66| 927 | 133 | /82 | 237 | 300 | 371 | 448 | 534 | 626 | 726 | 834 | 4G | 1480 | 1680 | 2320 | 2800 | 2340 | 3920 | 4540 | 5210 | 5930 | 6700 | 7500 | 8350 | 68
68| 084 | a2 | 195 | 252 | 319 | 595 | 476 | 567 | 865 | 771 | s8s | 1200 | 1570 | 1900 | 2480 | 2980 | 3540 | as0 | ssz0 | sms0 | 6300 | no0 | rem | 8860 | 68
01 wa | /50 | 206 | 267 | 338 | 47 | 506 | 600 | 706 | 67 | 938 | 290 | t6r0 | 200 | 26/0 | M50 | 3780 | st | sug | 5860 | 65 | 7500 | Bes0 | 94i0 | 70
P21 o } i5g | 26 | 282 | 357 | 44t | 534 | 635 | 76 | 865 | 992 { 1350 | 1760 | 2230 | 2750 | 3540 | 5970 | <660 | 500 | 8200 | 7000 | 1970 | 8930 | 9950 | 72
74| 16 168 228 | 298 | 377 | 466 | 564 | 674 788 | 913 | w050 | 430 | 1860 | 2360 | 29/0 | 9520 | 4190 | 4920 | smg | 6560 | %60 | 820 | 9440 | w00 | 74
6| 23 | 177 {200 | 315 | 398 | 492 | 695 | 708 | 63r | 963 | g | 00 [ 1970 | 200 | 307 | 3720 | 4420 | 6190 | 6020 | 69/0 | 7860 | 6860 | 9950 { 1100 | 16
78| 720 | 186 | 254 | 33/ | 410 | 518 | 625 | 745 | 875 | 020 | neo | rs0 | 2070 | 2620 | 8240 | 3920 | 4860 | 5479 | 6340 | 7260 | 8280 | 9350 | wsoo {00 | 78
BO| /36 | /96 | 267 | 548 | 44f | 545 | 850 | 784 | 920 | 1070 | 1220 | 570 | 280 | 260 | 3600 | 4120 | 4900 | 5750 | 6670 | 7660 | 6710 | 9840 | noow | ies00 | 80
82| 13 | 206 | 280 | 366 | 463 | 572 | ge2 | ges | 067 | 1op | i2ea | 1750 | 2200 | 2000 | 3560 | was | 5070 | smea | w0 | soso | 95 | woa00 | ieon | 2eoe 82
B4 | /50 | 215 | 200 | 384 | 486 | 600 | 786 | 865 | 1020 | 60 | 1350 | 1840 | 2400 | el | 3750 | so40 | 5400 | 6340 | 7360 | 8o | 960 | w800 | 12200 | 15600 | 84
86| 157 | 227 308 | 403 | 310 | 620 | 782 | 006 | weo | 230 | w20 | red0 | 2920 | 3130 | 3960 | 4760 | 5660 | 6650 | 7700 | 868507 10100 | 11ap0 | 2700 | 200 | B§
BB /65 | 237 | 323 | 22 | 534 | 659 | 207 | 949 | /10 | /290 | 1280 | 2020 | 2640 | 30 | 4/20 | <eg0 | 5930 | 6050 | B070 | 9270 | wsen ) weop | 13300 | w900 | 88
90|72 | 248 | 258 | 44 | 556 | 689 | B34 | 092 | 160 | 1350 | 550 | 2n0 | 2760 | 3490 | 430 { s2m | 5200 | 7280 | Baso | 9690 | 1600 | rzag | raoo0| weco [0
9260 | 250 | 355 | a6 | 583 | 120 | 470 | s0e0 | r2e0 | ras | w20 | 220 | 2860 | 3650 | 4300 | 5456 | oasn | 76/ | @620 | w000 | 1500 | 500 | maoo § 6200 | 92
Q4| e | 2n | 368 | 460 | 608 | 152 | 90 | B0 | 1270 | k0 | 600 | 2300 | 3010 | 3810 | ar00 | Seeo | s770 | 79a0 | g2 | w0600 | 12000 | 13600 5206 17000 | 94
96| o8 | 282 | 384 [ 502 | 635 | e | Qeg | 130 | 320 | 1390 | 1760 | 2400 | dma0 | 3070 | woop | 5930 | 7080 | 8280 | 960 | 11000 | ieseo | waso | moeo | 17700 QB
g8 | 206 | 204 [ son | 523 | 662 | 817 | 989 | a0 | 1380 | 600 | 8w | 2500 | 32m0 | 4mo | 500 | 6180 | 7360 | Bod0 | 0000 | 11500 | ;3100 | 74800 | 6500 | @400 98
0ol 25 | 308 | a7 | 545 | 680 | 85/ | wae | /220 | wao | 1670 | 19m | 2610 | 3a00 | adio | 2020 | 6«au | 7860 | 8990 | wean | 12000 | moa0 | w00 | 7200 | 19200 100
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p.? 2|14 ]l16 24 | 26 (28|30 |32 (34|36 |38|40|42|44|46]48]50 54 | 56 9“; %@ b8 60|62 |64 | 66|58 70
10| oo | 1aa] 06|25 576 1676 | 7284 (900|102 [ w6 |80 | s (150175 | 104|212 | 230] 250 2021 814 |10 i0 | 335 | 360 | 384 | ad | a6 | 452 | <0p
12 | 164 | 207 | 282 | 3.69 829 973 | 113 | 130 | 147 | 166 [ 187 | 208 | 230 | 254 | 2vg [ 305 | 332 | 36,0 420 | 452 | 12 12 1484 | B8 | 954 | 530 | 627 | 686 | 705
14 {196 | 282 | 384 | 5,02 3 |152 | 154 | 126 | 200 | 227 254 | 283 | 3la [ 346 | 379 | 415 | 452 | 4o0 562 | 6,51 14 P | 650 | 706 | 753 [ 805 ! 854 | 006 | 960D
1625 | 368 1502(655 48 | 1723 | 201 | 230 [ 262 | 206 332 | 370 | 410 | 452 | ¢ge | 562 ¢ 990 | 6ap 746 | 803 | 1B 16 [861 022 | 084 | 105 [ n2 [ g | 125
18 467 {635 | 830 187 | 219 | 254 | 292 1332 {374 {420 | 4681 518 572 [6e7 feas [ 76 [8i0 965 | 102 | 18 181108 | 117 | 125 | 133 V| B0 1159
20 578 17284 | 10,2 231 | 270 | 314 | 360 | 410 | 42| 68 [ 578 [ 640 | 706 | 774 | 846 | 922 | 6o 129 | 138 |20 20148 [ mo [rio {0 {174 | 185 | 195
22 6,97 1949 | 12,4 279 | 327 | 380 | 435 | 496 | 56D | 627 (699 | 774 | 854 | @37 [ 102 | nz2 2 jar | 192 {22 2201163 |12 |86 | 168 | 211 | 224 | 237
24 §.20 148 332 (389 | 452 {518 | 590|668 { 746 (832 y 922 @2 | n2 | ze [ 135 | iea {106 | 168 | 181 | D4 24 b0 | 207 | 221 | 236 | 25t | 288 | eg2
26 g73lmz|in3 389 | 457 | 530 [ 608 | 692 | 784 1876|916 | 108 | 19 | | a3 {56 |50 | @3 | 197 | 212 [ 26 26227 | 243 | 260 1277 | 294 | 313 | 3B
23 154 | 20, 452|850 | 8.5 706 | 803 (906 | 02 | 13 [ 125 [ 138 | o2 |ies | i [ 196 | 212 | 220 | 246 | 28 2ala26s [ 282 | 300 | 321 | 342 ) 363 | 384
30 Bo | 175 | 230 58 | 606 | 706 | 8,0 | 622 | 04 A0 | a4 108 174 | 190 | 207 [ oo | 243 | 262 | 282 |80 30| 303 | 324 | 366 | 360 | 392 | 416 | 44
32 7 et | 262 500 892 | 8037922 | 105 | g | 133 | 148 |64 | B 1498 {27 | 236 | 206 | 277 | 250 | 321 | &2 82| 344 | 360 | 304 | 419 | 446 | 473 | 302
34 §6.6 | 227 | 206 66O | 781 | 996 [ 104 | 118 | @4 | 150 | 167 [ 185 | 204 | 224 | 245 o656 | 280 | 55 | 337 | 263 | B4 341389 | 416 | 444 | 473 | 604 | 535 | 666
36 16,7 | 254 1 332 246 | 826 | 102 | N7 | 133 | 90 | 188 | 187 | 207 {220 |29 | 2% | peg | 324 | 350 | s78 | 406 | BB | 36| <36 | 467 | 438 | 531 | 565 | 106 | 635
38 268 | 283 | 2720 832|976 | 43 | 130 [ 48 | 167 [ 187 | 209 | 231 | 250 | es0 | 306 | 333 [ 361 | 390 |42 | 453 | 38 B8{466 | 520 1 555 | 991 | 629 | 658 | 708
40 230 | 344 | 4l0. 9221108 125 | M4 [ 164 | ign [ 207 {230 {256 | 282 | 30 | 330 | 360 | 400 | 433 | 467 | o0R |40 40538 | 576 | 613 | 655 | 697 | 740 | 784
42 254 | 306 [ 452 1z | no | 138 | 1ma 204 | 229 | 255 | 282 | 31 | @42 ) 373 | 406 | 44l | 477 | 514 | 553 {42 42| 693 1635 | 678 | 725 | 768 | 815 | 864
44 270 | 370 | 408 N2 | 131 |2 |ive | 198 224 (2% [ 280 [ 310 | 342 | 375 | a0 | 446 | 484 | 523 | 663 | 507 | 44 441 68 1867 | %& | 705 | 843 | 895 | 940
46 06| 415 | 542 22 | la3 | 166 | @0 | 27 | 245 | 2% | 306 [ 530 | 573 | 410 | 448 | ce8 | 523 | 572 | 617 | 664 [ 46 48 | 71z | ve2 | 815 | €67 | 922 | 078 | 1040
48 332|452 | 597 133 | 156 | 181 | 207 | 236 | 266 | 200 | 333 | 360 | 406 | 446 | 488 | 531 [ 576 | 525 | 672 | 725 | 48 GB | 775 | 820 | 885 | 944 | 1000 | 1260 | N30
pli; 360 | 490 | 640 144 | 169 | 166 | 225 | 256 | 280 | 424 | 36t | 400 | 441 | 484 | 529 | 576 | 625 | 676 | 7e9 | 784 | 50 504 Bal | G50 | 065 | (J20 | wuo | 116G | 1220
52 389 | 530 | 692 196 | B3 | 212 | 245 | 277 | 513 {390 | 3Q0 | 435 | <77 | 923 [*572°1 623 | 975 | 731 | 788 | 848 | 52 G2 ub |93 {04l | 110 | ngo | 250 | 1320
54 420 { 56,2 | 46 168 | 167 | 220 [ 262 | 209 | 337 [ 378 | 421 | 467 | 514 | 664 [ 617 [ 672 | 720 | 788 | BAO | Qi4 | 54 54 | 93 | R0 | w2 | hen | ero | 1350 | wao
56 452 1 615 {803 18] | 212 | 246 | 282 | 321 [ 363 | 406 | 453 | b02. | 555 | 607 | 664 | 723 | 784 | 848 | G14 | B3 | 66 56§ 1060 | 130 | 1200 | 1280 | 1370 | 1450 | 1540
58 484 | 659 1861 194 | 227 ; 266 | 303 | 344 | 380 | 436, | 486 | 538 | 593 |69 1712 | 7v9 | gel | a0 [ 98l |60 58 581 630 | 120 | 1290 4 1380 | 480 | 1560 [ 1650
60 818 | 706 | 922 207 | 243 | 282 | 32a | 360 | 46 | 467 | 520 | 576 | 63% | 597 | 762 | 820 | 900 | 973 | 1050 | 1130 | 6@ 60 | 0 |30 | 1380 | 1480 | 1570 | 1660 | 1760
62 954 | 753 | 084 221 | 260 | 301 | 346°| 304 | 444 | 4068 1 553 | 6i5 | 678 | 7ea | 813 | 8961 961 | 1060 | 20 | 1200 | B2 62 | 0o | 1380 | wan | me0 | 870 | 1780 | 1880
64 590 {1 B03 | 105 286 | 277 | 321 | 360 | ¢i9 [ 473 [ 930 | 501 [ 885 | 723 | 755 { 867 | Gac | 1020 190 | 1280 | 64 64 | 1350 | 1430 | 1580 | 1680 | 1780 | 1800 | 2000
66 627 | 804 | li2 {lai | 174 [ 201 [ 251 | 204 | 342 | 302 | 446 | 604 | 965 | 620 | 697 | 768 | 843 | 922 11000 | 1090 | 180 | 1270 | 1370 | 68 66 | 'ac0 | 1570 | w0 | 1780 | 1a00 | 2000 | 250
68 655 | 906 190 | 185 | 224 | 266 | 313 | 363 | 446 | 473 | 535 | 590 [ 668 | 740 | 86 [ 895 { G78 |50 | 1B 1250 | 1350 | 450 ] B8 68 | 1550 | isa0 | 17en | 1890 | 2o | 2140 | 227
20 706 | G60 | 125 | 150 [ 196 | 237 | 282 | 381 | 984 | 44l | 502 {968 | 635 | 708 | 784 | 864 | vas | 4040 | 1120 | 1120 | 1320 | 430 | 540} 70 70 ;1650 | 1769 | 880 b eme | 2130 | 2270 | 2600
72 746 | 102 | 1353 | 168 | 207 | 251 | 200 | 350 | 406 | 457 | 931 {599 | 672 | 740 829 | Qi¢ (1000 | 600 | 1150 | 1330 | 1400 | 150 | 1630 | 72 F2 11740 | 4870 | 1930 | 2120 | 2260 | 2400 | 2560
74 780 [ 107 | Wb [ 177 | 219 | 265 | A5 | 370 | 470 [ 493 [ 5610 | 633 | 710 | ror ;8es | 966 Tios0 | oo | iess | 1a70 | keo |00 | 1720 | 4 74 | 1840 | 1970 | 200 | 220 | 2380 | 2950 | 2680
76 832 [ (13 | 148 | 187 [ 231 | 280 | 333 | 300 | 453 | 520 | 59 | 668 | 240 [ 834 [ 924 [ 1070 | n20 | 1220 | isa0 | w0 | 1560 | 1680 | 18i0 | 76 76 [ 1940 | 2080 | 2200 | 2370 | 2400 | 2670 | 2830
78 B75 | 119 | 156 | 197 | 243 | 294 | 350 | 4n | 477 | 549 | 603 [ 703 | 788 [ &ra | 973 | w70 | 1180 | 1290 | rig | 1520 | 1640 | 1770 | 1910 | 78 78 | 2050 | 2m0 [ 2ae0 | 2eo0 | 2850 | za0 | 2080
80 022 | 125 | 164 | 207 £ 256 | 510 | 369 | 453 | 502 | 976 | 665 | 740 | 829 | 924 [ 1020 | 1130 | 1240 | 1350 | 1480 | 1500 | 1730 | 1870 | 201G | 8O 80| 2150 | 2500 | 2460 | 2620 | 2790 | 2960 | 3wk0
82 98 | 132 | 172 [ 218 | 269 | 325 | 387 | 455 | 527 | 609 | 680 | 777 187 {91 | ioso | 1190 | 309 | Wes | 1950 | 1680 | 1820 | 1650 | 2ng | B2 B2 | 2260 | 2420 | 2560 | 2750 | 2930 | 3no | 3300
84 102 | 128 | 181 | 220 | 282 | 342 | 406 | a77 [ 995 | 635 | 722 1 816 | owe | opo | 130 12a0 | 370 | 1400 | 630 | 1760 | 1010 | 2080 | 220 | B4 B4 | 2370 | 2540 | 2no | 2850 | 3070 | 3250 | 3460
86 106 | 14 |89 | 240 | 206 | 358 | s26 | 500 | 380 | 666 | 757 | 855 | 098 {1070 1180 | 1300 | 430 | 1560 | 1700 | 850 | 2oto | 216¢ | 2320 | BB B6 | 2400 | 2650 | 2840 | 3030 | 3220 | 3420 | 3620
88 li2 [ 152 1198 [25' { 310 | 379 | wap {922 | 607 [ 687 | 705 {895 [1000 | w20 | 1240 | 1370 | 1800 | 540 1780 | 10an | 2090 | 2262 | 2420 | 88 88 | 2600 : 2790 | 2080 | 3170 { 3370 | 3580 | 3800
a0 117 ] 159 | 207 | 262 | 324 } 392 | 467 { 948 | 635 | 729 | 629 | 936 00 | 170 | 1300 | w30 | 1570 | 170 | 1870 | 2020 | 2190 1 2360 | 2540 90 Q0 | 2720 | 2620 | 3120 | 3320 | 3930 | 3740 | 3970
92 22 | 166 | 217 | 274 | 530 | 410 | 488 | 572 | 664 | 762 | 867 | 878 | 100 | 1220 | 1350 | wan | 16s0 | 1700 | 1050 | 2reo | 2790 | 2470 | 2550] 92 82 | 2850 | 3050 | 3250 | 3470 | 3680 | 39i0 | 4150
94 127 1175 [ 226 | 286 | 495 | 428 | 508 | 597 | 693 | 795 | 009 | 1020 | U140 | 1280 | 410 | 1580 | 120 | 1870 | 2040 | 2210 | 2300 | 2580 | 2770 f Q4 Q4 | 2570 | 3180 | 3400 | 3820 | 3850 | 400D | 4340
96 135 | 181 | 236 | 209 | 360 | 446 | 631 | 623 | 7e2 | 829 | 944 | 1060 | 1190 | 1330 | 1680 | 1630 | 1780 | 1950 | 220 | 2300 | eeou | 2600 | 2820 | OB G6 | 3100 | 3320 | 3650 | 3780 | a0ip | a280 | asen
98 138 | 188 | 2a6 | 30 384 | 465 | 595 | G40 . 795 | §6a | 983 | inQ | 1240 [ 390 | 154D | 1690 | 1860 1 2080 | 2200 | 2400 § 2500 | 2865 | 300 | G8 08 [ 3230 | 3460 | 3600 | 3930 | w70 | 4ead | 420
100 lae | 196 | 256 | 324 | 400 | 484 | 576 | G676 | 784 | 900 [4020 | neo [ 1300 | 1640 | 160G | 1760 | 19a0 | 2ien | 2200 | evos | oeron] 2920 | sen| 100 100 3360 | 3600 | 3840 | 4100 | 4360 | 4520 | 4900
o 12 {14 |16 |18 |20 |22 |24 |26 |28 |30 |32 | 34136 |38 |40 42|44 | 464850 62 |54 |56 |, "168 |60 (62|64 666870
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50 152 |54 56 [%] [a%| 6860|6264 66|68 70[72]74]76]78[680][82[84]86[88]90192]0z4]06]98]100°%
250 | 270 {292 ) 34 |10 .Et 338 | 380 [ 384 |46 | 438 | 462 | 4801 98 | 568 {578 | 808 | 640 [ 672 [rop | 740 | 774 {Bi6 | 646 684 | 922 | 950 | mo 1
360 | 389 | 420 | 452 | 12 12 ) 484 | 518 | 554 | 690 | 627 | 6658 | 706 | 746 | 780 | 832 {876 | 922 1968 w2 | w08 | w2 [ 7 [422 [r27 [ 133 | 138 | lee |2
4890 | 530 | 562 | 61,5 | 14 I4 82 | 706 | 753 [B03 | 854 | 906 | 960 | 12 [ 107 | 13 | 19 | 125 {032 {138 { ks |is2 | wo |86 | 173 (81 |88 | 19e | |4
6401602 ) 7456)883 118 16 186 | 922 | 884 | 105 | 12 { 1B | 125 | 133 | 140 | 1a8 156 [ 164 | 172 |81 | 186 | 98 | 207 | 217 | 226 | 235 { 206 | 256 | 16
81,0876 | 65| 102118 I8 1100 | W7 | 125 | 133 | 1al | 150 | 159 | 468 | 177 | 187 [ 197 | 207 |28 220 i2a0 {25 [ 262 |27« | 285 | 200 | 3u | 3es | 18
160 | (19 | 129 | i38 | 20 20148 {459 [ 170 |81 [ 174 | i85 | 196 | 207 | 210 | 25 | 243 | 256 | 269 282 | 206 | 30 | 524 | 330 | 353 | %50 | 384 400 | 20
120 | 131 | e §o1s2 {227 22{165 | 174 ;86 | 108 [ 291 | 224 | 237 | 2%t | 265 | 280 | 294 | 310 305 [ 362 | 558 | 575 [ 392 | «iD | 428 | 448 | 465 | 486 | 92
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0,4; 0,5; 1,0 w». BBuay TOro, uYTo B NJA4aHe OTBaJAbl NOABAPHAHTOB OblaU
OOIWMMH H OTJIHYAJUCh TOJBKO BHCOTOH CEUEHHS, TO HCTHHHLIE OOBEeMEI
OTBaJIOB B NOJABAaPHAaHTAX OTJAHYAJHUCh JPYT OT ApPyra Ha ONPeJe]eHHYIO
BEJUUYHHY, NPONOPUMOHAABLHYIO OTHOLIEHHUIO CEUEHHH TrOpU3OHTagdell. IDTO
/12710 BO3MOXXHOCTh IIpH 006pabOTKE 3KCINEePUMEHTaAbHOIO MaTepHasaa NpH-
BECTH BCe 3HAUEHHSI O00BEMOB K €MHOMY CEUE€HHMIO MO KaxXJAOMY BapHai-
ty. OGmee 4Hca0 onpejeneHuii 06bEMOB Pa3JHUHBIMH CIOCOOGAMH COCTa-
BU10 336, u3 Hux: | Bapuant — 165, Il Bapuanut — 171. Jlag o6oux Bapu-
AHTOB 110 KaXJ0MY H3 CHOCOOOB OBbLIH ONpeAeNeHbl CPEIHHE 3HAUYCHUSA

o6bemoB (1a6a. 1).

Tabanna 1
Nojve Yucao Cpennee
BapHaH- Crocob onpeseaeniss obbema onpexeJe- 3uauyeHue
TOB i ofbema M3
IMaaerxoit ’[ 107 ! 6413
1 BepruxaabHpiMy ceueuns Mit ‘ 29 ’ 6422
['OpH30OHTANBIBIMH CeUeHHAMH | 29 1 6459
Cpennee 165 | 6422
NaneTkoit ’ 109 { 5051
i BepruxaasHuiMu ceuennsmu , " 31 I 5102
FOpH30HTANLHBIMI CEUEHUAMH I 31 5110
Cpeanee | 171 i 5071
i

ITpu onpenenennn oCBEMOB Ma/leTKOM CTOPOHA KBAApAaTa OCAEAHELT
NpHHUMaIach paBHOR 1 c#, npu oupeneneHnH OGHLEMOB ClOCOGOM BEPTH-
KaJbHbIX CEUEHHH, PACCTOSHHA MEXKAY CEUeHUSIMH NPHHUMAaJHCh PABHBIMH
2 ¢m. llpn panpHeHmeit o6paloTke MaTepuaaa, 3a HAHOOJEE BEPOATHOE
3Ha4ueHue Obll NMPUHAT 00beM, Onpeje/eHHbIl NAJAeTKOH, BBHAY TOTO, YTO
KOJIMYEeCTBO ONpelieieHuil NaaeTkofl NpeBbllldeT YHCAO onpejeaeHuil npy-
THMH CHOCO0AMH B HECKOJABKO Pa3 U UTO HPU GOJBLILOM UHCAE HAJONKEUHil
naneTk, o0uas ryctota TOYEK ONpeleneHus MOIHOCTEH Obuia KCKJIIOUH-
T€NbHO BeJHKa, YTO IMO3BOJHAO AOCTATOUHO TOYHO yUECTh XapakTep H3-
MEHEHHS MOIIHOCTH oTBaJja. [lo OTKJIOHEHHSM OT HaHuboJee BePOSTHOrO
3HaueHHs (0T croco6a majeTikH) ObUIM ONpeleneHs NMOTPEMHOCTH OLHOTO:

onpejesieHHUs M CPEAHMX 3HAueHu# (taba. 2).
Tabauna 2

3HaueHWe MOrpemHoOCTH

NeNe Ba- Cnocob6 onpeaeneHus OANOTo ompegee- | CPeAHEE H3 Ompe- Cﬁ:n;ie
PHaHTOB o6bema HUS Jedennu onpeje..
abcoaoTH., % abcoaoTH., % %
Manerkoii 160 2,5 15,5 0,24 1,8
| Beprukaanu. ceuenne 220 3,4 41,1 0,64 2,4
Fopu3donTadpH. ceueHne 239 3,7 44,5 0,70 2,5
[Manerkoii 141 2,8 13,6 0,27 2,0
Il BeprukanbH. ceuenne 193 3,8 35,0 0,70 2.7
Fopusouraabl. cevenue 199 3,9 36,0 0,71 2,8
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Taxk kak uHa mnpakriuke onpelesneHue ofbema JioGbIM CIOCOGOM NPO-
M3BOJAMTCA ABaXAbl, TO OWKWGKA CPEJHEro M3 JABYX olpeJeJeHuil NPHHH-

Majsach B /2 pasa Menblie NOTPENIHOCTH OJHOTO onpenenenud. Iloay-
YEHHblE TaKUM 00pa3oM omubKkH npuBeacHs B rpade 7 1ada. 2. C yuetom
BCeX oOmnpejeseHHil (ABYX BapHAHTOB BMeCTe) NO KaXAOMY CHOCOOY NO-
TPEIHOCTH OANOI0 Onpejlesedus, CPeAHero M3 M U CPeJHero M3 JAByX
JAaHbl B TabJa. 3.

Tadaupma 3

[Torpeursocts, %
NeNe n/m Cnocob onpenenenna | Koauu. on-

: o6 bema pedenennii | OAHOTO Onl- | CPELero Cpenuero
peienexus U3 7 H3 2-x

O6beMHOU majeTku 216 2,64 0,18 1,87

Beprakaasu. ceuenus 60 3,58 0,46 2,54

3 T'opusontaabh. cevenns | 60 3,80 0,49 2,70

]

M3 tabn. 2 u 3 caenyer, 4ro HaubGosiee TOUHBIE Pe3yJbTaThl HMOACUE-
Ta o0beMa jaer cnoco® oOtbemHod mnanetk. CrnocolObl BePTHKAABLHBLIX
11 TOPH3OHTAABHBIX CEYEHHH M[AI0T NPUMEPHO O/JHHAKOBHIE PE3YJALTATHL.
M3 Tabavi takxke BHIHO, YTO MNOTCPEINHOCTh CPeAHEro u3 2 onpejeJenhi
110 cnoco0y o0bLeMHOI nanerki cocraBaser npumepHo 29 . Cnocodbl Bep-
THKaAbHBIX H TOPH30HTAJbLHBIX CeYeHH{ npaioT Goaee rpyOnie Pe3yabTaTH,
i 3Ta NMOrPEIHOCTh HAXOJHUTCH B npejgeaax 2,5 —3%.

KagectBo onpenenenuil o6bema Moxer OHTb TAKKE OXapaKTepH30Ba-
HO 4YaCTOTOH IOABJEHHAA OMMUOOK Pa3juuHOf BeqHUHHBl W JHATA30HOM HX
paccersannd. Taxas XapaxTepUCTUKA NpHBeAcHA Hamu B Tada. 4.

M3 310l TadbaMUL BHAHO, UTO 4YacTOTa HOSABJIeHUs OMHOOK, OJHHAKO-
BHIX 10 BEJHYHHE A4 OTIENbHBIX BAPHAHTOB M CIOCOOOB, HMEET JOCTa-
TO4HO Oauskoe cosnanenue. Kpome Toro, u3 rabanubl caeiyer, 4ro OC-
HOBHas Macca onpeneaesuit (80%) nas cnocofa o61LeMHOMN NaneTKH uMeer
NOTrPemHOCTh B Ipejeaax 3%, a s cnocoO00B BEPTHKAMLHBIX H TOPH30H-
TAaJbHLIX CEUEHHH 3Ta BeqnuuHa koaebdaercsa B npenenax 4 —5%.

Ha ocnosanuu Ttaba. 4 (rpad. 14, 15, 16) cocraBieHa Ttabauna Ha-
KOTLI@HHOM 4acTOTHl fosiaenust omunbox (rada. 5).

B srtoit Tabaune aas cpaBHeuust ¢ PakTHYeCKOH HAKOUJEHHOH uacro-
TO# NPUBOAHTCA TEOPETHYECKH paccuuTaHHas uactora (rpadu 2, 4, 6).
CpaBHenue TEOPEeTHYCCKHX JdHHHX C (PAKTHYECKUMH, NIPeA</ie BCEro, moi-
TBEDKIAAET XOpomee Ka4yeCcTBO HCXOAHOIO MartepHasna, a Takke CAe/aHHble
BbIIIE BHIBOJBL M3 aHaJausa Taba. 4.

C uenbi0 BHABACHHUS BJAHAHHA BEJHUHMHbl OKHA DAJETKH HA PE3YJbTaT
nopcuera o6rema OblaM IPOU3BEeHBI OIPe e i€HHd 00 BbEMOB TeX e OTBAJ0OB
IpU BeJIHUHMHE OKHA najerkd 2 2 cux. Bcero npu aToM pasmepe OKHi
nanetku Op10 cueqaano 99 onpeaeaenuit o6bemoB. M3 uHux: | Bapuant —
—49, II Bapuantr — 50. CpenHue 3HauUeHHs O0O0BHEMOB H CpPEjHIe OWHUOKH
OAHOFO ollpelejeHuss MO OTKJAOHEHHSIM OT HaubOJee BepPOSITHOTO 3Haue-
HHf, npuHAaTOro mas | Bapwanra 6413 4% u I — 5051 43 (cpeauue anast
cnocoba naJerkn npu pasmepe okua 1 X | cx) mpuBenenst B Tada. 6.

CpaBHeHne JfaHHBIX TaOA. 2 U 6 MOKA3HIBAeT HCKJAIOUHTEJABHO XOPo-
iee COBnNajeHHe CpeJnHX 3HaueHHH OOBLEMOB H CPeAHHMX OIWHOOK OJHOTV
onpejeeHHs. :

B Ta6a. 7 npuseneHo TeopeTHueckoe M (paxTuueckoe paciipelnesenue
omMb0K (HaKOMJeHHAsdA uacTOTa) JIs Cayudas onpejesneHuss obbema naner-
KOH ¢ pasmepoM okHa 2 X 2 cu,
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Tadanuma 5

Horpew- Yucnocnyuaen B %
o}:‘)a,ce‘:‘l:/;a na’seTra’ BEpPTHKAJNbH. CEUECH. rOfH30HTaJbH. CeYeH.
B Y6 | TeopeTHy. ‘ (dhakTHy. TEOpEeTHH. I tdakrTuy. TeOpeTHY. | akTHu.
0—1 32,5 42,0 22,1 23,4 20,5 20,0
0-2 59,3 66,5 42,5 50,1 40,4 43,4
0-—3 78,9 80,4 59,9 65,1 57,0 83,4
0—4 90,5 88,3 73,7 75,1 70,6 65,0
0—5 96,2 92,5 83,9 83,1 81,3 83,4
0—6 98.8 96,7 90,5 86,7 88.6 86,7
0—7 99,6 97,2 94,9 91,7 93,4 95,1
0—8 99,9 97,7 97,4 96,7 96,4 96,7
0—-10 100,0 100,0 99,5 160,0 99,2 100.0

TaGawnwupa 6

ITorpeuiHOCTh OJIHOro Oll-
A OTKNOHEHUS CPENHEro P A 0
KOnuy. Cpeanee penenenius MO0 OTKJIOHE-
Bapuan- i OT Haubonee BEPOHATHO- 6
! onpegeJe- 3HaueHHe rO 3HAYEHUSI HUAM OT HAHOOJNEE BE-
Thi HBi ofheMa i POSITHOrO 3HAYEHHS
abcoa. a3 | % abcoa. .3 l %
l |
I 49 6364 49 ] 0,7 167 L 92,5
1 50 - 5008 43 0,8 137 | 2.7
| | i

Tadanma 7

Morpemuocts YHucnocnvuaen, %
o6nLema, B Y TEOPETHUECKH ‘ daKTHUCCKH

0—1 30,4 27,3

0—2 | 56,5 61,5

0—3 | 75,4 77,8

0—4 87,9 86,0

0—5 ! 9.8 95,0

0—6 98,0 98,0

0--7 99,3 100,0

Jlaiable TadJ. 7 TOBOPAT O XOPOWEH CXOAMMOCTH TEOPETHYECKOLO
1 (PAaKTHYECKOro pacnpejieiienus OMHOOK, a TakXKe O TOM, YTO AJAs OC-
HOBHOH Maccwl onpeneaeHuii o6bemoB (78%,) Beamuuna omubGku He mpe-
BHmaet 3°/, u 4TO Tpejie/JbHast NMOrpPelHOCTh HE NPEBHIIAET YTPOCHHOII
cpeaHed.

Bce sro mnokasniBaeT, uTO L/ JAHHOH (OPMBI OTBaJa pAa3sMep OKHa °
naaeTku 2 X 2 cm BIOJAHE JAONYCTHM, TaK KakK O6GecneuyHBaeT Ty XKe TOu-
HOCTh ONpejeseHHss 00be€Ma, 4TO H Hajaetka ¢ pasmepoMm okna 1 X1 cm,
Coxpalnas upH 3tom 00bem paborel B 4 pasa.
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BriBoabi

[lpusesenHble BblI€ HCCAELOBAHUA IO3BOASAIOT CAEJATb CJAECAYIOIHHE
BBIBO,1bI:

1. Crioco6 o6beMHOR masetku, XoTs H 0osee TPYNOEMKHHA B cpaBHe-
HUH C APYTHMH MCCASAYEMBIMH CNIOCOG8MHU, 00€CIeUHBAET JAYYILIHE PEe3YJb-
TaThl OnpejeneHus 00beMma, TaKk KK NOTrPeuHOCTh OCHOBHOH Macchl onpe-
neaennit (80°,) ue mpessrmaer 3°/,.

2. Cnoco6Gbl BEPTHKAJABHBIX W TOPH30OHTAJbHBIX CEUCHHUI MOXKHO CUH-
TaTh PABHOTOUYHBIMH. ITH CIOCOObl Aa0T CoJee rpyObie pe3yJ bTaTH, HeM
cnocob6 o6bvemuoll naserkd. [lorpemHocTs onpejpenerus oObeMa JJast
OCHOBHO#I Macchi cayuyaeB (83 — 85%,) He npeBuimaer 5%,.

3. B cBasu ¢ pasnooOGpasuem OpM OTBAJOB, pasmMepnl OKHa 00BHEMHOH
TajJeTKH He MOryT OuiTh 3aianbl 3apaHee. ONTHMAJALHEIE pasMepbl €ro
AOJ/KHB YCTAHABAUBATHCA ONLITHRIM HyTeM JUIS KamJIOro NpenpHaTHs
OTAEJbHO C YyUYETOM ycTaHoBHUBLUeHcA (OPMBI OTBaJd.

4. llo pawueiMm BHUMM (1], npu MeH3y/1bHOH CbeMKe OTBaJa B Maciu-
tabe 1:500 (o6nemom ot 3000 mo 6000 .#3) morpemiHOCTb ONPEREACHUS
obbema cocraBasier --3,5%,, B ciyuae TaxeoMmerpuueckoil cremMiu 4%,
YKa3aHHble NOTPEIUHOCTH ABJAAIOTCA OOIMMH H BKJIIQUYAKT MOTPELIHOCTH
MOJEBHX H3MepeHHH, cocCTaB/aeHHe TPaPHUeCKUX MaTepl/I?JJIOB u Inorpemi-
HOCTBb cnocoba noacuera.

McK/04nB H3 06l IOrPEIHOCTH HOTPELITHOCTb I0ACUETa CIOCOO0OM 00h-
eMHOH najieTKH, COCTABAAIONY IO 110 HANKM JaHHbIM B cpeanem 2°/ Halinem,
UTO MOTPENIHOCTbL ONpefeneHdHs o0bemMa 3a CUeT MOJEBBIX H3MEPEHHH
W COCTaBjeHus rpaguyecKkoro Marepuaja He JoJkHa npessimnars 2,9%,
npu MeudyabHO# u 3,5/, npu TaxeoMeTpHueckofi cwvemkax. llosyuenusle
JaHHble MO3BOJSIOT HaHOO/ee PAUMOHANbHO ILIAHKMPOBATh ITOJEBLIE H I'pa-
(prueckue paboThl.
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