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EessoOna.

Kiesolev Tehnika kdsiraamatu lithendatud viljaanne on mdeldud neile, kel
on tegemist ainult matemaatiliste ja tehniliste tabelitega.
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Modddud.

1. Pikkusmdddud: «) Meetermoodud: 1 meeter (m) = 10 detsimeet-
rit (dm) = 100 centimeetrit (cm) = 1000 millimeetrit (mm). 1 miriameeter
(mam) = 10 kilomeetrit (km) = 100 hektomeetrit (hm) = 1000 dekameet-
rit (dam). B) Eestis tarvitatud moodud: 1 sild (©)=7jalga () =84 tolli (") =
840 liini (/) = 3 arssinat = 2,1336 m. 1 penikoorem = 7 versta = 3500
siilda = 7,466 km. Marge: 1 m = !/a00000 maakera meridiaanist.

) Inglise moodud: 1 jard (yd)=3; 1'=12"=144""; 1 penikoorem =
— 880 fathomi = 1760 jardi = 1,609 km: 1 fathom = 2 jardi = 6"=1,828767 m.
2) Teisi modte: 1 s8lm = meremiil/t = 1,852 km/t; 1 ekvaatori kraad =
111,31 km; 1 meridiaani kraad = 111,11 km.

Pikkusm&dtude vordlustabel.

Meetrid | Sillad | Jalad | Tollid | Jardia | Kilom. | Verstad | Meremiil. | Ingl. miil. |Geogr. miil.
1 04687 | 32808 | 293 | 1,036 1 | 09374 | 05399 | 06214 | 0,1347
2,1336 1 7 84 2,3333 | 1,0668 1 05760 | 06629 | 0,1437
} 0,1429 1 12 03333 | 18532 | 1,7371 | 10005 | 11515 | 02497
0,0254 | 00119 | 0,0833 1 00278 § 1:8527 | 1,7372 1 11509 | 0,2496
07112 | 03333 ‘ 23333 |. 28 07777 | 16094 | 15086 | 0,8689 1 0,2169
09144 | 04286 3 | 86 1 | 74204 | 69570 | 40070 | 46116 1

2. Pinnamdddud: «) Meetermoodud: 1 aar (a)=1dam? = 100 m2 =
21,9676 ruutsiilda; 1 hektaar (ha) = 100 a = 10000 m? = 2,691 riia vaka-
maad = 5,492 tallinna vakamaad. §B) Eestis tarvitatud mooddud: 1 ruut-
siild (s?) = 49 jalga® = 9 arss.2; 1 tallinna vakamaa = 400 s? = 0,1921 ha;
1 rila vakamaa = 816,33 s2 = 2,04 tallinna vakamaad = 0,37161 ha; 1 tiin
(dessatiin) = 2400 s> = 294 riia vakam. = 6 tallinna vakam. = 1,0925 ha.
y) Inglise moodud: 1 aakr = 4840 jardi2 = 888,96 s’

Pinnam®ddtude vordlustabel.

Ruut- | Ruut- | Ruut- | Ruat- | Ruut- | Ruat- | Ruat- |- .1 Ingl. | Hek-

meetr. | siillad jaladiarssin. jardid | kilom. | verst. aakrid | taarid

1 |0,2197|10,7643| 1,9771 | 1,1960 1 10,8787 | 91,53 | 247,1 100
4,5523 1 49 9 5,44441 1,1381 1 [104,167| 281,22 (113,806
0,00929, 0,0204 1 | 0,1837| 0,1111 | 0,0109 | 0,0096 1 2,7 11,0925
0,5058 |0,1111 | 5,444 1 0,6049 | 0,0040 | 0,0035 | 0,3704 1 0,4047
0,8361 | 0,1837 9 | 1,6530 1 0,01 |0,0088|0,9153| 2,4711 1

1 em2 = 0,155 tolli2; 1 toll2 = 6,4516 cm?®

3. Mahumdédud. o) Meetermoodud: 1 liiter (1) = 0,01 hektoliitrit
(hl) = 0,001 m? = 1 dm3 = 0,813 toopi (ligikaudu #/5 toopi); 1 m3 = 1000
dm3 = 1000 liitrit. Ehitis- ja kiittematerjali pohimddduks on 1 steer =
1 m? = 0,102958 s3 = 35,3147 kantjalga; 1 dekasteer (das) = 10 steeri
1,02058 s3. B) Eestis tarvitatud moodud: 1 kantsiild (s°) = 343 jalga® (j%)
27 arss®; 1 pang = 750,568 tolli® = 10 toopi = 12,299 |; 1 toop = 4 kortlit
75 tolli® = 1,22989 1.; 1 riia vakk = 54 toopi = 4000 tolli3 = 66,4101 1;
1 tallinna vakk = 3 kiilimittu = 36 toopi = 2700 tolli3 = 44,2774 1. ) Inglise
moodud: 1 standard (metsamaterjali méotmiseks) = 165 j3 = 4,6695 m3;
1 registertonn = 100 j3 = 2,832 m3; 1 kvarter = 8 buSeli = 290,77 1;
1 bulel = 8galloni = 36,341; 1 gallon = 4 kvarterit = 8 pinti = 3,69 toopi =
4547 1; 1 kvarter =2 pinti = 8 killi = 0,92 toopi = 1,11387 1. 1 m?=
0,10296 s3 = 1,308 yd? 1 s® = 9,7127 m3 = 12,7037 yd?.

[
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Mahumdotude vordlustabel.

tomdett | g | antoma | Kastarad | Nk | leglsege | Ammeri
1 0,0813 61,0234 0,03531 | 0,00278 0,220 0,2642
12,299 1 750,568 0,4343 | 0,0342 2,7056 o s
0,01639 0,0013 1 0,00058 | 0,0000455 0,0036 0,0043
28,317 2,304 1,728 1 0,07872 6,23 7,48
359,729 29,2436 21,952 12,7037 1 79,0528 | 94,9424
4,546 0,3696 | 277,41 0,1605 0,0124 1 ' 1,201
3,785 0,3077 231 j 0,1336 | 0,0105 0,8327 | 1

4. Raskusmdddud «) Meetermoodud: 1 kilogramm (kg) = 10 hekto-
grammi (hg) = 100 deka%rammi (dag) = 1000 grammi (g) = 1 liitri destil-
leeritud vee raskusega 4° C juures; 1 tonn (t) = 10 sentnerit = 1000 kg;
1 g = 10 detsig (dg) = 100 centig (cg) = 1000 millig (mg). p) Eestis tar-
vitatud mooédud: 1 puud (pd) = 2 leisikat = 40 naela (n); | nael = 32
loodi = 96 solotnikku = 409,5 g. ¥) Inglise mo6dud: 1 inglise tonn (long
ton) = 20 inglise sentnerit (hundredweight (cwt)) = 80 kvarterit = 2240 kau-
banaela (avoirdupois Ibs) = 1016,0475 kg; 1 ingl. kaubanael = 16 untsi
(ounce, oz) = 256 drahmi (drams, dwts) = 453,593 g. Vaérismetalli (kulda
ja hobedat) modddetakse n. n. troi- (troy-weight) naeladega (tr. n.); 1 troi-
nael = 12 untsi = 240 drahmi = 5760 greini (grains, grs) = 373,242 g;
1 karaat (juveelide kaalu-ithik) = 0,2 g.

Raskusm66tude vordlustabel.

Kilo- End. Inglise * Solotni- | Inglise
grammid Paudad naelad | naelad Grammld" Loed F kud ! untsid
41 0,06105| 2,442 | 2,2046 1 0,0781 | 0,2344 ] 0,0353
16,3805 1 40 36,1128 | 12,7973 1 3 | 04514
0,4095 | 0,025 1 | 09028 | 4,2658 | 0,3333 1 ’ 0,1505
0,4536 |0,0277 1,1076 | 1 28,35 2,2153| 6,6458 | 1
¥ .| Inglise sent- | Ameerika | Ameerika
T::;?é' Puudad l"E";g;é"l‘S;d nerid = tonnid sentnerid
i 112 Ibs = 2000 Ibs | = 100 lbs
1 61,0482 0,9842 19,6841 1,1023 22,0462
0,0164 1 0,0161 0,3224 0,0181 0,3611
1,0161 62,0279 1 20 1,12 22,4
0,0508 3,1013 0,05 1 0,056 1,12
0,9072 55,3820 0,8929 17,8571 1 l 20
0,0454 2,7691 0,0446 0,8928 0,05 1

To66 ja vBimsus.
1 diitin on tung, mis annab 1 cm?® veemassile kiirenduse 1 cm/sek?
1 erg =1 diiiin X 1 cm = té6le, mida teeb 1 diiin 1 c¢m teel; 1 dZaul =
107 ergi = 1 vattsekund = 1:9,81 mkg = 0,102 mkg; 1 kg = 981000
diitini; 1 mkg = 9,81.107 ergi = 0,81 dZauli.
Kovuse skaala (Mohs'i jargi). 1 = talk; 2 = kivisool v6i kips;
3 = kaltsiit (lubjapagu); 4 = fluoriit (sulapagu); 5 = apatiit; 6 = pbéllu-
pagu; 7 = kvarts; 8 = topaas; 9 = korund; 10 = teemant.
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Tehniline joonesta-
mine. (DIN jargi).

1. Juhtnodre joonesta-
miseks. a) Vaated. Uldreeg-
lina peab eset joonistama
kolmes vaates: eestvaade
ehk [l projektsioon (1 a),
kiilgvaade ehk III projekts.
(1 b) ja pealtvaade ehk I pro-
jekts. (1 c). Monikord vdib
ara jatta ithe voi kaks vaa-
det, kui nendetagi saame
kindla ettekujutise esemest.
Joon. 4 on poldimulgud p66-
ratud joonestise pinda ja
mulkude piirjooned on tédm-
matud peenjoontega, millega
valdime tihe vaate joonesta-
mise. Monel juhul on ofts-
tarbekohane joonestada ese
paremaks ruumiliseks ette-
kujutuseks kald-paralleel-pro-
jektsioonis (isomeetrilises ku-
jundis) (1 d). b) Murdjooned.
On joonestatav ese liiga suur
voi ta osad on iihtlased, siis
murtakse mbttes temast titkk
ja joonestatakse see, kus
kandiline labildige (2 a) ja
kehaldige (2 c) joonestatakse
vaba peenjoonega, aga vol-
lide- (2b) ja torude- (2d) 16i-
ge koverjoonega. c) Loiked.
Seinte paksuste j. m. néita-
miseks joonestatakse esemed
16ikes (4 ja 5), kus koik 16i-
keosad viirutatakse 450 all.
Volle, polte, ribisid (5) ja ko-
daraid ei lbigata pikitelge,
vaid 16ikepind joonestatakse
kodarasse jm. peenjoonega
(3a) voi kodara korvale ja-
mejoonega. d) Mootmete
mdrkimisel tuleb tahele pan-
na, et iga mddde ilmuks ai-
nult iks kord ; mo&6t- ja kesk-
jooned ei tohi modtarve la-
bistada ja keskjooni ei pea
tarvitama modtjoonteks (vale
7, dige 6). Raadiused mar-
gitakse ringi kaart puutuva
ihe mddtnoolega; ringi kesk-
tapp margitakse vaikese rin-
gikesega, kui ta pole ristu-
vate keskjoontega kindlaks
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masratud (8, 10). Langeb kaare kesktapp véljaspoole joonestist, siis kas
murtakse mddtjoon (8, 50) voi tahistatakse ,r-ga (8, 75r). Mastapile mitte
vastavad moddud kriipsutatakse alla (8, 46). Koonuses tahendatakse tema
suurim ja vahim labimddt, koonuse nurk ja pikkus (a) vdi kantakse sisse
keskteljele roobiti tema aluse 1abimdddu ja korguse suhe, nait. 1:20 jne.
e) Kruvid. Mutri imber joonestatud ringi 1abimoot e = 1,155 voétmesuust.
Kruvi keerme markimisel on modduandev keerme valislabimodt (11).
Joon. 12 naitab kahte teineteisesse kruvitud keerme markimist.

f) Pinna valjatostamise margid. Siledad pinnad ilma jérelet66tamiseta
tahendatakse ligikaudsuse margiga (13 a), jameda viiliga viilitud — 1 vord-
haarse kolmnurgaga (13 b), puhtalt viilitud — 2 kolmnurka (13 ¢). Kui
osa tuleb iileni ithtlaselt vélja to6tada, siis tdhendatakse seda vastava mar-
giga osa numbri juures (14). Kolmnurgad seisavad teravate otsadega vélja-
tootataval pinnal véi temale kuuluval joonel (15).

2. Joonestamislehtede suurus mm-tes.

Formaat | AO | A1 ' A2 Rde | A4 RS | A6

8411189/594 % 841/420X 594|297 X 420210 297|148 210/ 105X 148
880)<1230/625 880|450 < 625/330 ) 450|240 330|165 240|120 165
3. Téhestik. Tehni-

o5 9. liste joonestiste pealkirja-

@ b C d efgh ’/ klm_' des tarvitatakse n. n.
B t . s plokk-kirja (vt. korvalole-

¥ n ‘ - vad tahed), mis kirjuta-

5____o__p q rs UV\WUX—‘J takse redissulega. Kirja
~ A Il kallak on 759 mida saa-

y Z a ou vutatakse kahe kolmnur-

o5° gaga (vt. joonis). Suurte

: ja vaikeste tahtede ning

ridade kauguse leiame

3 ABCDEFGHILIIK =& P
20—28—40-56—80—112 -

MM NOPQRS TU 160, kus 3 Gksteisele jar-

jestikku seisvat arvu nai-

2 A1 tavad vaikeste ja suurte

V WX YZ A 0 U tahtede korguse ning ri-
dade kauguse.

Naide: 1) Kui vai-

keste tahtede korgus on

_Itjz 3 4 5 6 78 9 0 7 mm, siis suurte tahtede

korgus peab olema 10

VII, XV X/// mm ja ridade kaugus 14

mm¢ 2) Kui suurte tah-

tede korgus on 28 mm,

siis vaikeste kérgus peab olema 20 ja ridade kaugus — 40 mm; 3) Kui

ridade kaugus on 7 mm, siis véikeste tahtede korgus peab olema 3,5 mm

ja suurte — 5 mm jne. Tahtede paksus peab olema 1/10 ridade kaugusest.

4. “Mastapid.. 1725, 155;.1:10; '1720;1.:50; 1:100; 1 :200;-13508
1:1000 vahendamiseks ja 2:1; 5:1; 10:1 suurendamiseks. :
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Ehitismaterjalide ja -osade kriipsutamis- ja varvimisviise.

Masinajoonestises metallosi ei
virvita, vaid mirgitakse pealkirjas,
mis materjalist on osa tehtud (vt.

joon 1lk. 196).
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Uusi ja vahem-tuntud sénu.

aku — akumulaator plii — seatina
aurmootor — aurmasin puit — Holz, lignum
eendama (murdu) piidelus — viskositeet
kalorsus — kiittevdartus saagmed — saepuru
kard — plekk tina — inglistina
liihindmootor — otsesidemootor toop — toopiaev
lithindus — lithiiihendus valand — valatud ese
messing — valgevask viilmed — viilipuru
mulk — pdhjata auk aarik — flan3

laiendama

2.3 4 5.6°778 9 40 91:12/13 1415 :16. 17 . 18519 120
204 6 810 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40| 2
316 912 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60| 3
Rreeka fahesfik 4 81216 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80| 4
aMesiix. 5(10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100| 5
6/12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102 108 114 120| 6
a, A alfa 7014 21 28 35 42 49 56 63 70 77 84 91 98 105 112 119 126 133 140/ 7
B. B beeta 16 24 32 40 48566472&')8896104112120128136144152!608
» 9|18 27 36 45 54 63 72 81 99 108 117 126 135 144 153 162 171 180| 9
Y, I' gamma 10{20 30 40 50 60 70 80 90100110120130140150160 170 180 190 200 (10
5K data 11122 33 44 55 66 77 88 99 110 121 132 143 154 165 176 187 198 209 220 (11
e 12|24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 [12
s, E epsilon 13(26 39 52 65 78 91 104 117 130 143 156 169 182 195 208 221 234 247 26013
£ 7  dseeta 14(28 42 56 70 84 98 112 126 140 154 168 182 196 210 224 238 252 266 280 |14
G 15(30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 |15
7. H eeta 16(32 48 64 80 96 112 128 144 160 176 192 208 224 240 256 272 283 304 32016
% 6 tacta - 17(34 51 68 85 102 119 136 153 170 187 204 221 238 255 272 289 306 323 340 (17
. ! i) 18)36 54 7290 108 126 144 162 180 198 216 234 252 270 288 306 324 342 360 [18
t, I ioota = 19|38 57 76 95 114 133 152 171 190 209 228 247 266 285 304 323 342 361 38019
K kanba D 2040 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 [20
Lo PP & 21/42 63 84 105 126 147 168 189 210 231 252 273 294 315 336 357 378 399 420 |21
A, A lambda & 22044 66 88 110 132 154 176 198 220 242 264 286 308 330 352 374 396 418 440[22
M miiii =~ 23046 69 92 115 138 161 184 207 230 253 276 299 322 345 368 391 414 437 460[23
g x 24/48 72 96 120 144 168 192 216 240 264 288 312 336 360 384 408 432 456 480[24
v, N niiii = 2550 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500(25
E, B Ksii 26|52 78 104 130 156 182 208 234 260 286 312 338 364 390 416 442 468 494 520[26
Bt : 5 27|54 81 108 135 162 189 216 243 270 297 324 351 378 405 432 459 486 513 540[27
v, O omikron 3 28[56 84 112 140 168 196 224 252 280 308 336 364 392 420 448 476 504 532 560/28
. I pii 1] 20/58 87 116 145 174 203 232 261 290 319 348 377 406 435 464 493 522 551 580[29
» P 30{60 90 120 150 180 210 240 270 300 330 360 390 420 450 480 510 540 570 600|30
g, B:'100 31062 93 124 155 186 217 248 279 310 341 372 403 434 465 494 527 558 589 62031
o, o 3 sioma 32064 96 128 160 192 224 256 288 320 352 384 416 448 480 512 544 576 608 640|32
AR g 33l66 99 132 165 198 231 264 297 330 363 396 429 462 495 528 561 594 627 660/33
o 34068 102 136 170 204 238 272 306 340 374 408 442 476 510 544 578 612 646 68034
v, Y iipsilon 35/70 105 140 175 210 245 280 315 350 385 420 455 490 525 560 595 630 665 700|35
A B 36(72 108 144 180 216 252 288 324 360 396 432 468 504 549 576 612 648 684 72036
9, © fii 37[74 111 148 185 222 259 296 333 370 407 444 481 518 555 592 629 666 703 740|37
X hii 38|76 114 152 190 228 266 304 342 380 418 456 494 532 570 608 646 684 722 760|38
Sy o 39[78 117 156 195 234 273 312 351 390 429 468 507 546 585 624 663 702 741 780[39
$, U psii 0|80 120 160 200 240 280 320 360 400 440 480 520 560 600 640 680 720 760 800[40
», O omega 41/82 123 164 205 246 287 328 369 410 451 492 533 574 615 656 697 738 779 820(d1
8515 g 42|83 126 168 210 252 294 336 378 420 462 504 546 588 630 672 714 756 798 84042
43)86 129 172 215 258 301 344 387 430 473 516 559 602 645 688 731 774 817 860[43

5"3 4. 856 7 @ 9790 11 12 13 14 15 16 17,18 19" 20

Tolli ja cm vahekord.
1 2 Toll 3
| | [ [ | ] I 1 ] | I
T I T T L T LTl IILJHIHHI
' 2 3 9 5 ¢ Centimeter. 8 9
4

| i | | | | ] | !

T O g O e e O e e g

37 ja 19 korrutis on 37 horisontaal-

rea ja 19 vertikaalrea ristumisel, jdrelikult 37.19 = 703.

Tabeli kasustamine.



Matemaatika.
I. Tabelid. 2

1. Ruutude, kuupide, ruutjuurte, kuupjuurte logaritmide, ringi
iimbermd6tude ja pindalade tabelid arvudest 1—1000.

1—40
AT 8 7 d?*
2 3 —_—

n % n Yn Vo logn | =d A d
1 1 1 1,0000 | 1,0000 | 0,0000 | 0,314 | 0,0079 | ©,1
2 4 8 1,4142 | 1,2599 | 0,3010 | 0,628 | 0,0312 | 2
3 9 27 1,7321 | 1,4422 | 0,4771 | 0,942 | 0,0707 | 3
4 16 64 2,0000 | 1,5874 ] 0,6021 | 1,257 | 0,1257 4
5 25 125 2,2361 | 1,7100 | 0,6990 ] 1,571 | 0,1964 5
6 36 216 2,4495 | 1,8171 | 0,7781 | 1,885 | 0,2827 6
7 49 343 2,6458 | 1,9129 | 0,8451 | 2,199 | 0,3848 7
8 84 512 2,8284 | 2,0000 | 0,9031 | 2,513 | 0,5026 | 8
9 81 729 3.0000 | 2,0801 | 0,9542 | 2,827 | 0,6362 | 9
10 10 100 1000 3,1623 | '2,1544 | 1,0000 | 3,142 [ 0,7854 | 1,0
12 121 1331 33166 | 2,2240 |1,0414 | 3,456 | 0,9503 1
12 144 1728 3.4641 | 2,2804 | 1,0792 3,770 | 1,1310 | 2
13 169 2197 3,6056 | 2.3513 | 1,1139 | 4,084 | 1,3273 3
14 196 2744 3,7417 | 2,4101 | 1,1461 | 4,398} 15394 | &
15 225 3375 3,8730 | 2,4662 | 1,1761 | 4,712 | 1,7671 5
16 256 4096 4,0000 | 2,5198 | 1,2041 | 5,027 | 2,0106 | €
17 289 4913 4,1231 | 2,5713 | 1,2304 | 5,341 | 2,2698 7
18 324 5932 4,2426 | 2,6207 | 1,2553 | 5,655 | 2,5447 | 8
19 361 6859 4,3589 | 26684 | 1,2788 | 5,969 | 2,8353 | 9
20 20 400 8000 4,4721 | 2,7144 | 1,3010 | 6,283 | 3,1416 | 2,0
21 441 9261 4,5826 | 2,7589 | 1,222 16,597 | 3,4636 | 1
22 484 10648 4,6904 | 2,8020 | 1,3424 [ 6,912 | 3,8013 | 2
23 529 12167 4,7958 | 2,8439 | 1,3617 | 7,226 | 4,1548 | 3
24 576 13824 4,8990 | 2,8845 | 1,3802 | 7,640 | 4,5239 | 4
25 625 15625 5,0000 | 2.9240 | 1,3979 | 7,854 | 4,9087 | 5
26 876 17576 5,0990 & 2,9625 | 1,4150 | 8,168 | 53093 | &
27 729 19683 5,1962 | 3,0000 | 1,4314 | 8.482 | 5,7256 7
28 | 784! 21952 5,2915 | 3,0366 | 1,4472 | 8,796 | 6,1575 | 8
29 841 ‘24389 5,3852 | 3,0723 | 1,4624 | 9,111 | 6,6052 | 9
30 30 900 27000 54772 | 3,1072 | 1,4771 | 9,425 | 7,0686 | 3,0
31 961 29791 56678 | 38,1414 | 1,4914 | 9,739 | 7,6477] 1
32 1024 32768 5,6569 + 3,1748 | 1,5052 | 10,05 | 8,0425| 2
33 1089 35937 5,7446 | 3,2075 | 1,5185 | 10,37 | 8,5530| 3
34 1156 39304 5,8310 | 3,2396 | 1,5315 | 10,68 | 9,0792| &
35 1225 42875 59161 | 3,2711 ) 15441 11,00 | 96211 §
36 1296 46656 6,0000 | 3,3019 | 1,5563 | 11,31 | 10,1788 | 6
37 1369 50653 6,0828 | 3,3322 | 15682 | 11,62 | 10,752 T
38 | 1444 54872 6,1644 | 3,3620 | 1,5798 | 11,94 | 11,341 8
39 | 152t 59319 | 6,2450 | 3,3912 | 1,5011 | 12,25 | 11,946 9
40 1600 64000 | 6.3246 | 3,4200 | 1,6021 | 12,57 | 12,566 | 4,0



41—30
3 nd®
n n* n Vn ‘nn | logn | zd o
41 1681 68921 68,4031 | 3,4482 | 16128 | 12,88 | 18,203 | 4,
42 1764 74088 6,4807 | 3,4760 | 1,6232 | 13,19 | 13,854

43 1849 79507 6,5574 | 3,5034 | 1,6335 | 13,51 | 14,522
44 1936 85184 6,6332 | 3,5303 | 1,6435 | 13,82 | 15,205
456 2025 91125 6,7082 | 3,6569 | 1,6532 | 14,14 | 15,904

46 2116 97336 6,7823 | 3,5830 | 1,6628 | 14,45 | 16,619
47 2209 103823 6,8657 | 3,6088 | 1,6721 | 14,77 | 17,349
48 2304 110592 6,9282 | 3,6342 | 1,6812 | 15,08 | 18,096
49 2401 117649 7,0000 | 3,6593 | 1,6902 | 15,39 | 18,857
50 2500 125000 7,0711 | 3,6840 | 1,6990 | 15,71 | 19,635

51 2601 132651 7,1414 | 83,7084 | 1,7076 | 16,02 | 20,428
62 2704 140608 7,2111 | 3,7325 | 1,7160 | 16,34 | 21,237
53 2809 148877 7,2801 | 83,7563 | 1,7243 | 16,65 | 22,062
54 2016 157464 7,3485 | 8,7798 | 1,7324 | 16,96 | 22,902
65 3025 168375 7,4162 | 3,8030 | 1,7404 | 17,28 | 23,758

56 3136 175616 7,4833 | 3,8259 | 1,7482 | 17,59 | 24,630
57 3249 185193 7,498 | 3,8485 | 1,7559 § 17,91 | 25,518
58 3364 195112 7,6158 | 3,8709 | 1,7634 | 18,22 | 26,421
59 3481 205379 7,6811 | 3,8930 | 1,7709 | 18,54 | 27,340
60 3600 216000 7,7460 | 3,9149 | 1,7782 | 18,85 | 28,274

81 3721 226981 7,8102 | 3,9365 | 1,7853 | 19,18 | 29,225
62 3844 238328 7,8740 | 3,9579 | 1,7924 | 19,48'| 30,181
€3 3968 250047 7,9373 | 3,9791 | 1,7993 | 19,79 | 31,172
64 4096 262144 8,0000 | 4,0000 | 1,8062 | 20,11 | 32,170
85 4225 274625 8,0623 | 4,0207 | 1,8129 | 20,42 | 33,183

66 | 4356 287496 | 8,1240 | 4,0412 | 1,8195 | 20,73 | 34,212
87 | 4489 300763 | 8,1854 | 4,0615 | 1.8261 | 21,05 | 35,257
68 | 4624 | 314432 | 82462 | 4,0817 | 1,8325 | 21,36 | 36,317
69 | 1761 328509 | 8.3066 | 4,1016 | 1,8388 | 21,68 | 37,393
70 | 4900 | 343000 | 83666 | 4,1213 | 1.8451 | 21,99 | 38,485

71 | 5041 | 357911 | 8,4261 | 4,1408 | 18513 | 22,31 | 39,502
72 | 5184 | 373248 | 84853 | 4,1602 | 1,8573 | 22,62 | 40,715
73 | 5320 | 889017 | 85440 | 4,1793 | 18633 | 22,93 | 41,854
74 | 5476 | 405224 | 86023 | 4,1983 | 1,8692 | 23,25 | 43,008
75 | 6625 | 421875 | 8,6603 | 4,2172 | 1)8751 | 23,56 | 44,179
76 | 5776 438976 | 8,7178 | 4,2358 | 1,8808 | 23,88 | 45,365
77 | 5929 456533 | 8,7750 | 4,2543 | 1.8865 | 24,19 | 46,566
78 | 6084 474552 | 8,8318 | ¢,2727 | 1.8921 | 24,50 | 47,784
70 | 6241 493039 | 8.8882 | 4,2908 | 1,8976 | 24,82 | 49,017
80 | edoo 512000 | 8,9443 | ¢,3089 | 1.9031 | 25,13 | 50,266

81 | sse1 531441 | 9,0000 | 4,3267 | 1,9085 | 25,45 | 51,530
82 | 6724 551368 | 9,0554 | 4,3445 | 19138 | 25,76 | 52,810
B3 | 6889 571787 | 9,1104 | 4,3621 | 1,9191 | 26,08 | 54,106
84 | 7056 592704 | 9,1652 | 4,3795 | 1,9243 | 26,39 | 55,418
85 | 7225 814125 | 9,2195] 4,3968 | 1,9294 | 26,70 | 56,745
86 | 7396 636056 | 9,2736 |-4,4140 | 1,9345 | 27,02 | 58,088
87 | 7569 858503 | 9,3274 | 4,4310 | 19395 | 27,33 | 59,447
88 7744 681472 9,3808 | 4,4480 1,9445 | 27,65 | 60,821
% | % 704969 | 9,4340 | 4,4647 | 1,9494 | 27,96 | 62,211
90 | Biou | 729000 | 9,4868| 4,4814 | 1,9542 | 28,27 | 63,617
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100

110

120

130

91—140
3

n nt nd Vn Vw | en | nd uf‘ a
91| 8281 753571 | 9,5394 | 4,4979 | 1,9590 | 28,59 | 65,039| &1
92| 8464 778688 | 9,5917 | 4,5144 | 1,9638 | 28,90 | 66,476 2
93| 8649 804357 | 9,6437 | 4,6307 | 1,9685 | 29,22 | 67,929 8
94] 8836 830584 | 9,6954 | 4,5468 | 1,9731 | 29,53 | 69,398 4
95| 9025 | -8573T5 | 9,7468 | 4,5629 | 1,9777 | 29,85 | 70,882 5
96] 9216 ‘884736 | 9,7980 | 4,5789 | 1,9823 | 30,16 | 72,882 6
97| 9409 912673 | 9,8489 | 4,5947 | 1,9868 | 30,47 | 73,898 7
98| 9604 | ! 941192 | 9,8995 | 4,6104 | 1,9912 | 80,79 | 75,430 &
99| 9301 | -970209 | 9,9499 | 4,6261 | 1,9956 | 31,10 76,977 9
100 | 10000 | 1000000 | 10,0000 | 4,6416 | 2,0000 | 31,42 | 78,540 | 10,
101 | 10201 | 1030301 | 10,0499 | 4,6570 | 2,0043 | 31,73 | 80,119 %
102 | 10404 | 1061208 | 10,0995 | 4,6723 | 2,0086 | 32,04 | 81,713 2
103 | 10609 | 1092727 { 10,1489 | 4,6875 | 2,0128 | 32,36 | 83,323 3
104 | 10816 | 1124864 | 10,1980 | 4,7027 | 2,0170 | 32,67 | 84,949 4
105 | 11025 | ‘1157625 | 10,2470 | 4,7177_| 2,0212 | 82,99 | 86,590 6
106 | 11236 | -1191018 { 10,2956 | 4,7326 | 2,0263 | 83,30 | 88,247 -
107 | 11449 | 1225043 | 10,3441 | 4,7475 | 2,0294 | 33,62 | 89,920 7
108 | 11664 | 1259712 | 10,3923 | 4,7622 | 2,0334 | 33,93 | 91,609| - B
109 | 11881 | 1295028 | 10,4403 | 4,7769 | 2,0374 | 34,24 | 93,313 9
110] 12100 | 1331000 | 10,4881 | 4,7914 | 2,0414 | 34,56 | 95,033 | 11,0
111 12321 | 1367631 | 10,6357 | 4,8059 | 2,0453 | 34,87 | 96,769 1
112 | 12544 | 1404928 | 10,5830 | 4,8203 | 2,0492 | 35,19 | 98,520 2
113 | 12769 | 1442897 | 10,6301 | 4,8346 | 2,0531 | 35,50 | 100,287 3
114 | 12996 | 1481544 | 10,6771 | 4,8488 | 2,0569 | 35,81 | 102,070 4
115 13225 | 1520875 | 10,7238 | 4,8629 | 2,0607 | 36,13 | 103,869 5
116 | 13456 | 1560896 | 10,7703 | 4,8770 | 2,0645 | 36,44 | 105,683 6
117 13689 | 1601613 | 10,8167 | 4,8910 | 2,0682 | 36,76 | 107,513 7
118| 13924 | 1643032 | 10,8628 | 4,9049 | 2,0719 | 37,07 | 109,359 8
119 14161 1685159 | 10,9087 | 4,9187 | 2,0755 | 37,38 | 111,220 9
120| 14400 | 1728000 | 10,9545 | 4,9324 | 2,0792 | 37,70 | 113,097 | 13,0
121 | 14641 | 1771561 | 11,0000 | 4,9461 | 2,0828 | 38,01 | 114,990
122| 14884 | 1815848 | 11,0454 | 4,9597 | 2,0864 | 38,33 | 116,899 12
123 | 15129 | 1860867 -| 11,0905 | 4,9732 | 2,0899 | 38,64 | 118,823 3
1241 15376 | 1906624 | 11,1355 | 4,9866 | 2,0934 | 38,96 | 120,763 4
125 | 15625 | 1953125 | 11,1803 | 5,0000 | 2,0969 | 35,27 | 122,718 5
126 15876 | 2000376 § 11,2250 | 5,0133 | 2,1004 | 39,58 } 124,690 ]
127 16129 | 2048383 | 11,2694 | 5,0265 | 2,1038 | 39,90 | 126,677 | . 7
128| 16384 | 2097152 | 11,3137 | 5,0397 | 2,1072 | 40,21 | 128,680 8
129 | 16641 | 2146689 | 11,3578 | 5,0528 | 2,1106 | 40,53 | 130,698 9
130 | 16900 | 2197000 | 11,4018 | 5,0658 | 2,1139'| 40,84 | 132,732 | 13,0
131| 17161 | 2248091 | 11,4455 | 5,0788 | 2,1173 | 41,15 | 134,782 1
132| 17424 | 2299968 | 11,4891 | 50916 | 2,1206 | 41,47 | 136,848 2
133 | 17689 | 2352632 | 11,5326 | 5,1045 | 2,1239 | 41,78 | 138,929 3
134 17956 | 2406104 | 11,6758 | 51172 | 2,1271 | 42,10 | 141,026 4
135 | 118225 | 2460375 | 11,6190 | 5,1299 | 2,1303 | 42,41 { 143,139 5
136 | “18496 | 2515456 | 11,6619 | 5,1426 | 2,1335 | 42,7
37| 18769)| 2571353 | 117047 | 51551 | 2.1367 43103 e I
138 19044 | 2628072 | 11,7473 | 511676 | '2,1399 | 43135 { 149571 8
139 | 19321 2685619 | 11,7898 | 51801 | 2,1430 | 43,67 | 151 747 9
140] 19600 | 2742000 | 11,8322 | 5,1925 | 2,1461 | 43,98 | 153/938 | 14,0



150

160

170

141--190
: 3 nd® ;
3 " —

n n? n Vn v Togn | =d 1 L4
141 19881 2803221 11,8743 | 5,2048 | 2,1492 | 44,30 156,145 | 14,1
142 20164 2863288 11,9164 | 52171 | 2,1523 | 44,61 158,368 2
143 ) 20449 2924207 11,9583 | 5,2293 | 2,1553 | 44,92 160,606 3
144} 20736 2985984 12,0000 | 52415 | 2,1584 | 45,24 162,860 4
145 ) 121025 3048625 12,0416 | 5,2536 | 2,1614 | 45,55 | 165,130 5
146 ) 21316 3112136 12,0830 | 5,2656 | 2,1644 45,87 | 167,415 B
147 | 21609 31765623 12,1244 | 5,2776 | 2,1673 | 46,18 169,717 7
148 | 21904 3241792 12,1655 | 5,2896 | 2,1703 | 46,50 172,034 i
1491 22201 3307949 12,2066 | 5,3015 | 2,1732 | 46,81 | 174,366
150§ 22500 3375000 12,2474 | 5,3133 | 2,1761 | 47,12 | 176,715 | 15,0
151 | 22801 3442951 12,2882 | 5,3251 | 2,1790 | 47,44 | 179,079 1
152 | 23104 3511808 12,3288 | 5,3368 | 2,1818 | 47,75 | 181,458 2
163 | 23409 3581577 12,3693 | 5,3485 | 2,1847 | 48,07 | 183,854 3
1564 | 23716 3852264 12,4097 | 53601 | 2,1875 | 48,38 | 186,265 4
155 | 24025 3723875 12,4499 | 58717 | 2,1903 | 48,69 188,692 5
156 | 24336 8796416 12,4900 | 5,3832 | 2,1931 | 49,01 191,13 6
157 | 24649 3869893 12,5300 | 5,3947 | 2,1959 | 49,32 | 193,59 7
158 | 24964 3944312 12,5698 | 5,4061 | 2,1987 | 49,64 196,07 . 8
169 ] 25281 4019679 12,6095 | 5,4175 | 2,2014 | 49,95 | 198,56 9
160} 25600 4096000 12,6491 | 5;4288 | 2,2041 | 50,27 201,06 | 16,0
161§ 25921 4173281 12,6886 | 5,4401 | 2,2068 | 50,58 203,568 1
162 | 26244 4251528 12,7279 | 5,4514 | 2,2095 | 50,89 206,12 2
163 ) 26569 4330747 12,7671 | 5,4626 | 2,2122 | 51,21 | 208,67 3
164 | 26896 4410944 12,8062 | 5,4737 | 2,2148 | 51,52 211,24 4
185 ) 27225 4492125 12,8452 | 5,4848 | 2,2175 | 51,84 213,82 5
166 | 27556 4574296 12,8841 | 5,4959 | 2,2201 | 52,15 216,42 6
167 27889 4657463 12,9228 | 5,5089 | 2,2227 | 52,46 | 219,04 7
168 28224 4741632 12,9615 | 5,5178 | 2,2253 | 52,78 | 221,67 8
169 ] 28561 4826809 13,0000 | 5,5288 | 2,2279 | 53,09 | 224,32 9
170 | 28900 4913000 13,0384 | 5,6397 | 2,2304 | 53,41 | 226,98 17,0
171] 29241 5000211 13,0767 | 5,6505 | 2,2330 | 53,72 | 229,66 1
172 29584 5088448 | 13,1149 | 5,5613 | 2,2355 | 54,04 232,35 2
173 | 29929 5177717 13,1529 5,6721 | 2,2380 | 54,35 235,06 3
174 30276 5268024 | 13,1909 | 5,5828 | 2,2405 54,66 | 237,79 4
175| 30625 { 5359375 13,2288 | 5,5934 | 2,2430 | 54,98 240,53 5
176 | 30976 5451776 13,2665 | 5,6041 | 22455 | 55,29 | 243,28 8
177 31329 5545233 | 13,3041 | 5,6147 | 2,2480 | 55,61 248,06 7
178 | 31684 5639752 | 13,3417 | 5,6252 | 2,2504 | 55,92 248,85 B
179} 32041 5735339 | 13,3791 | 5,6357 | 2,2529 | 56,23 251,65 9
1801 32400 5832000 13,4164 | 5,6462 | 2,2553 | 56,55 | 254,47 18,0
181 ] 32761 5929741 | 13,4536 | 5,6567 2,2577 | 56,86 | 257,30 1
182 33124 6028568 13,4907 | 5,6671 | 2,2601 | 57,18 | 260,16 2
183 | 33489 6128487 | 13,6277 | 5,6774 | 2,2625 | 57,49 | 263,02 3
184 | 33856 6229504 | 13,6647 | 5,6877 | 2,2648 | 57,81 265,90 4
185 | 34225 6331625 | 13,6045 | 5,8980 | 2,2672 | 58,12 268,80 5
186 34596 6434856 | 13,6382 | 5,7083 | 2,2695 | 58,43 | 27 1,72 6
187 | 34969 6539203 | 13,6748 | 5,7185 | 2,2718 | 58,75 274,65 7
188 35344 6644672 | 13,7113 | 5,7287 .| 2,2742 | 59,06 | 277,59 8
189 | 35721 6751269 | 13,7477 | 5,7388 | 2,2765 | 59,38 | 280,55 9
190] 36100 { 6839000 | 13,7840 | 5,7489 | 2.2788 | 59.69 | 283.53 | 19,0




4.._.._____ —

210

191—240
3 za?

n n? n? 3 Vu | logn | md | =~ | 4
1911 36481 | 69687871 | 13,8203 | 5,7590 | 2,2810 | 60,00 | 286,52 | 19,1
192| 36864 | 7077888 | 13,8564 | 5,7690 | 2,2833 | 60,32 | 289,58 2
193 | 37249 | 7189057 | 13,8924 | 5,7790° | 2,2856 | 60,63 | 292.65 3
1941 37636 | 7301384 | 13,9284 | 5,7890 | 2,2878 | 60,95 | 295,59 d
195 | 38025 | 7414876 | 13,9642 | 5,7989 | 2,2900 | 61,26 | 298,65 6
196| 38416 | 7529536 | 14,0000 | 58088 | 2,2923 | 61,58 | 301,72 6
197| 38809 | 7645373 | 14,0357 | 5,8186 | 2,2945 | 61,89 | 304,81 g |
198 | 39204 | 7762392 | 14,0712 | 5,8285 | 2,2967 | 62,20 | 307,91 8
199| 39601 | 7880599 | 14,1067 | 5,8383 | 2,2989 | 62,52 | 311,03 9
200] 40000 | 8 14,1421 | 5,8480 | 2,3010 | 62,83 | 314,16 | 20,0
201| 40401 | 8120601 | 14,1774 | 58578 | 2,3032 | 63,15 | 317,31 1
202| 40804 | 8242408 | 14,2127 | 58675 | 2,3054 | 63,46 | 320,47 2
203 | 41209 | 8365427 | 14,2478 | 58771 | 2,3075 | 63,77 | 323.65 8
204 | 41616 | ‘8489664 | 14,2829 [ 5,8868 | 2,3096 | 64,09 | 326.85 4
205 | 42025 | 8615125, | 14,3178 | 5,8964 | 2,3118 | 64,40-| 330,06 5
206 | 42436 | 8741816 | 14,3527 | 5,9059 | 2,3139 | 64,72 | 333,29 [
207 | 42849 | 8869743, | 14,3875 | 5,9155 | 2,3160 | 65,03 | 336,54 7
208 | 43264 | 8998912 | 14,4222 | 59250 | 2,3181 | 65,35 | 339,79 “
209 | 43681 | " 9129329 | 14,4568 | 5,9345 | 2,3202 | 65,66 | 343,07 9
210 44100 | 9261000 | 14,4914 | 5,9439 | 2,322 | 65,97 | 346,36 | 21,0
o11) 44521 | "9393931 | 14,5258 | b,9533 | 2,3243 | 66,29 | 349,67 1
212 | 44944 | 9528128 | 14,5602 | 5,9627 | 2,3263 | 66,60 | 352,99, 2
213 | 45369 | 9663597 | 14,5945 | 59721 | 23284 | 66,92 | 356,33 3
214 | 45796 | 9800344 | 14,6287 | 59814 | 23304 | 67,23 | 359,68 4
215 | 46225 | 9938375 | 14,6629 | 59907 | 2,3324 | 67,54 | 363,05 5
216| 46656 | 10077696 | 14,6969 | 6,0000 | 23344 | 67,86 | 366,44 6
217 | 47089 | 10218313 | 14,7309 | 8,0092 | 2,3365 | 68,17 | 369,84 7
218 | 47524 | 10360232 | 14,7648 | 6,0185 | 2,3385 | 68,49 | 373,25 8
219 | 47961 | 10503459 | 14,7986 | 6,0277 '| 2,3404 | 68,80 | 376,68 9
220 48400 | 10648000 | 14,8324 |- 6,0368 | 2,3424 | 69,12 | 380,13 | 22,0
221 | 48841 | 10793861 | 14,8661 | 6,0459 | 2,3444 | 69,43 | 383,60 1
222 | 49284 | 10941048 | 14,8997 |'6,0550 | 23464 | 69,74 | 387,08 2
223 | 49729 | 11089567 | 14,9332 | 6,0641 | 2,3483 | 70,06 | 390,57 3
224 | 50176 | 11239424 | 14,9666 | 6,0732 | 2,3502 | 70,37 | 394,08 4
225| 50625 | 11390625 | 15,0000 | 6,0822 | 2,3522 | 70,69 | 897,61 5
226| 51076 | 11543176 | 15,0333 | 6,0912 | 2,3541 | 71,00 | 401,15 6
227 | 51529 | 11697083 | 15,0665 | 6,1002 | 2,3560 | 71,31 | 404,71 7
2281 51984 | 11852352 | 15,0997 | 6,1091 | 2,3579 | 71,63 | 408,28 8
229 | 52441 | 12008989 | 15,1327 | 6,1180 | 2,3598 | 71,94 | 411,87 9
230 | 52900 | 12167000 | 15,1658 | 6,1269 | 2,3617 | 72,26 | 415,48 | 23,0
231 '53361 | 12326391 | 15,1987 | 6,1358 | 2,3636 | 72,57 | 419,10 1
232 | 53824 | 12487168 | 15,2315 | 6,1446 | 23655 | 72,88 | 422,73 2
233 | 54289 | 12649337 | 15,2643 | 6,1534 | 2,3674 | 73,20 | 426,38 3
234 54756 | 12812904 | 15,2971 | 6,1622 | 2,3692 | 73,51 | 430,05 4
235| 65225 { 12977875 | 15,3297 | 6,1710 | 2,3711 | 73,83 | 433,74 5
236 | 55696 | ;13144256 | 15,3623 | 6,1797 | 2,3729 | 74,14 | 437,44 [
237 | 56169 | 13312053 | 15,3948 | 6,1885 | 2,3747 | 74,46 | 441,15 7
238 | 56644 | 13481272 | 15,4272 | 6,1972 | 2,3766.| 74,77 | 444,88 8
239 | 57121 | 13651919 | 15,4596 &22258 2,3784 | 75,08 | 448,63 2
240 :57600 | 13824000. | 15,4918 | 6,2145 | 23802 | 75.40 | 452,39 | 24,0




270

241—290

o

i 3 7d?

a nt n® Vo | Y= | logn | 24 T d

241| 58081 | 13997521 | 15,5242 | 6;2231 | 2,3820 | 75,71 | 456,17 | 241
242 58564 { 14172488 | 15,5563 | 6,2317 | 2,3838 | 76,03 | 459,96 2
243 | 59049 | 14348907 | 15,5885 | 6,2403 | 2,3856 | 76,34 | 463,77 3
244 | 59536 | 14526784 | 15,6205 | 6,2488 | 2,3874 | 76,65, | 467,59 4
245| ‘60025 | 147081256 | 15,6625 | 6.2578 | 2,3892 | 76,97 | 471,44 5
246 | 60516 | 148869368 | 15,6844 | 6,2658 | 2,3909 | 77,28 | 475,29 8
247 | 61009 | 15069223 | 15,7162 | 6,2743 | 2,3927 | 77,60 | 479,18 7
248 | 61504 | 15252992 | 15,7480 | 6,2828 | 2,3945 | 77,91 | 483,05 8
249 | +62001 | 15438249 | 15,7797 | 6,2912 | 2,3962 | 78,23 | 486,95 9
250 | 62500 | 16625000 | 15,8114 | 6,2996 | 2,3979 | 78,54 | 490,87 | 25,0
251 63001 | 15813251 | 15,8430 | 6,3080 | 2,3997 | 78,85 | 494,81 1
252 | 63504 | 16003008 | 15,8745 | §,3164 | 2,4014 | 79,17 | 498,76 2
253 | 84009 | 16194277 | 15,9060 | 6,3247 | 2,4031 | 79,48 | 502,73 3
254 | 84516 | 16387064 | 15,9374 | 6,3330 | 2,4048 | 79,80 | 506,71 4
255 | 85025 | 16581375 | 15,9687 | 6,3413 | 2,4065 | 80,11 | 510,71 5
256 65536 | 16777216 | 16,0000 | 6,3496 | 2,4082 | 80,42 | 514,72 6
257 66049 | 16974593 | 16,0312 | 6,3579 | 2,4099 | 80,74 | 518,75 7
258 | 66564 | 17173612 | 16,0624 | 6,3661 | 2,4116 | 81,05 | 522,79 8
2591 67081. | 17373979 | 16,0935 | 6,3743 | 2,4133 | 81,37 | 526,86 9
260| 67600 | 17576000 | 16.1245 | 6,3825 | 2,4150 | 81,68 | 530,93 | 26,0
261) 68121 | 17779581, | 16,1655 | 6,3907 | 2,4186 | 82,00 | 635,02 3
262 68644 | 17984726 | 16,1864 | 6,3988 | 2,4183 | 82,31 | 539,13 2
263 | '69169 | 18191447 | 16,2173 | 6,4070 | 2,4200 | 82,62 | 543,25 3
264 | 69696 { 18399744 | 16,2481 | 6,4151 | 2,4216 | 82,94 | 547,39 4
265 | 70225 | 18609625 |16.2788 | 6,4232 | 2,4232 | 83,25 | 551,55 5
266 | 70756 | 18821096 | 16,3095 | 6,4312 | 2,4249 | 83,567 | 555,72 6
267 | 71289 | 19034163 | 16,3401 | 6,4393 | 2,4265 83,88 559,90 7
268 | 71824 | 19248832 | 16,3707 | 6,4473 | 2,4281 184,19 | 564,10 8
269 | 72361 | 19465109 | 16,4012 | 6,4553 | 2,4298 | 84,51 ) 568,32 9
270 | 72900 | 19683000 | 16,4317 | 6,4633 | 2,4314 | 84,82 | 572,56 | 27,0
271 | 73441 | 19902511 | 16,4621 | 6,4713 | 2,4330 | 85,14 | 576,80 1
272 | 73984 | 20123648 | 16,4924 | 6,4792 | 2,4346 | 85,45 | 581,07 2
273 | 74529 | 20346417 }16,5227 | 6,487¢ | 2,4362 | 85,77 | 585,35 3
274 | 75076 | 20570824 | 16,5529 | 6,4951 | 2,4378 | 86,08 | 586,65 4
275 | 7562511 20796875 | 16,5831 | 6,5030 | 2.4393 | 86,39 | 593.96 5
276 | 76176 | 21021573 | 16,6132 | 6,5108 | 2,4409 | 86,71 | 598,28 8
977| 76729 | 21263933 | 16,6433 | 6,5187 | 2,4425 | 87,02 | 602,63 7
278 | 77284 | 21484952 | 16,6733 | 65265 | 2,4440 | 87,34 | 609,99 8
279 | 77841 | 21717639 | 16,7033 | 6,5343 | 2,4456 | 87,65 | 611,36 9
280 ] 78400 | 21952000 | 16,7332 | 6,5421 | 2.4472 | 87,96 | 615,75 | 28,0-
g1 | 78961 | 22188041 | 16,7631 | 6,5499 | 2,4487 | 88,28 | 620,16 1
282 | 79524 | 22425768 | 16,7929 | 6,5577 | 2,4502 | 88,59 | 624,58 2
283 | 80089 | 22665187 | 16,8226 | 6,5654 | 2,4518 | 88,91 | 629,02 3
284 | 80656 | 22906304 | 16,8523 | 6,5731 | 2,4533 | 89,22 | 633,47 4
285 | 81225 | 23149125 | 16,8819 | 6,5808 | 2,4548 | 89,54 | 637,94 5
286 | 81796 | 23393656 | 16,9115 | 6,5885 | 2,4564 | 89,85 | 642,42 6
2871 82369 | 23639903 | 16,9411 | 6,5962 | 2,4579 | 90,16 | 646,92 7z
288 | 82944 { 23887872 | 16,9706 | 6,6039 | 2,4594 | 90,48 | 651,44 8
2894 B3521 | 24137569 | 17,0000 6,6115 | 2,4609 | 90,79 | 655,97 9
290 | 84100 | 24389000 | 17,0294 | 6,6191 | 2,4624 | 91,11 | 660,52 | 20.0-




310

291—340
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3 nd* -

nf n _m? Vr Vo Jllegn fimd (s | 4
291 24642171 | 17,0587 | 6.6267 | 2.4639 | 91,42/ 665,08 | 294
292 ggg{;} 24897088 | 17,0880 | 6,6343 | 2,4654 | 91,731 669,66 2
293 | 5849 25153757 | 17,1172 | 6,6419 | 2,4669 | 92,05| 674,26 3
294 | 86436 | 25412184 | 17,1464 | 6,6494 |2,4683 | 92,36 678,87 4
205 | s7025| 25672375 | 17,1756 | 6,6569 |2,4698 | 92,68| 683,49 5
296 25934336 | 17,2047 | 6,6644 | 2,4713 | 92,991 688,13 6
297 ’gggtl)g 26198073 | 17,2337 | 66719 |2,4728 | 9331 | 692,79 7
298| 88804 | 26463592 | 17,2627 | 6,6794 |2,4742 | 93,62| 697,47 -1
299 | 89401 | 26730899 | 17,2916 | 6,6869 |2,4757 | 93,93 702,15 | 9.
300| 90000] 27000000 | 17,3205 | 6,6943 |2,4771 | 94,25| 706,86 | 80.0
. 801] 90601 | 27270907 | 17,3492 | 6,7018 12,4786 | 94,56| 711,58 f
302| 91204 | 27543608 | 17,3781 | 6,7092 |2,4800 | 94,88| 718,31 2
303 | 91809 | 27818127 | 17,4069 | 6,7166 |2,4814 | 95,19| 721,07 | 3
304| 92416 | 28094464 | 17,4356 | 6,7240 | 2/4829 | 95,50 725,83 | 4
305 | 93025 | 28372625 | 17,4642 | 6,7313 |2,4843 | 95,82) 730,62 5
806!| 93636 | 28652616 | 17,4929 | 6,7387 | 2,4857 | 96,13| 735,42 6
307 94249 | 28934443 | 17,5214 | 86,7460 | 2,4871 | 96,45| 740,23 7
308} 94864 | 29218112 | 17,6499 | 6,7533 | 2,4886 | 96,76 745,06 8
309 | 95481 | 29503629 | 17,6784 | 6,7606 |2, 97,08| 749,91 3
310} 96100 | 29791000 | 17,6068 | 6,7679 |2,4914 | 97,39 754,77 | 31,0
311| 96721 | 30080231 | 17,6352 | 6,7752 | 2,4928 | 97,70/ 759,64 1
312| 97344 | 30371328 | 17,6635 | 6,7824 |2,4942 | 98,02| 76454 2
313 | 97969 | 30664297 | 17,6918 | 6,7897 | 2,4955 | 98,33| 769,45 g
814 | 98586 | 30959144 | 17,7200 | 6,7969 |2,4969 | 98,65/ 774,37 4
316 | 99225 | 31255875 | 17,7482 | 6,8041 | 2,4983 | 98,96] 779,31 5
3167 99858 | 31554496 | 17,7764 | 6,8113 | 2,4997 | 99,27 784,27 6
817 | 100489 | 81855013 | 17,8045 | 6,8185 |2,5011 | 99,59| 789,24 7
318 101124 | 32157432 | 17,8326 | 6,8256 | 2,5024 | 99,90 794,23 8
319| 101761 | 32461759 | 17,8606 | 6,8328 |2,5038 |100,22| 799,23 9
820 | 102400 | 32768000 | 17,8885 | 6,8399 |2,5051 |100,53| 804,25 | 320
321§ 103041 | 33076161 | 17,9165 | 6,8470 }2,5065 |100,8 | 809,28 1
322 | 103684 | 33386248 | 17,9444 | 6,8541 | 2,5079 |101,2 | 814,33 2
323 | 104329 | 83698267 | 17,9722 | 6,8612 |2,5092 | 101,56 | 819,40 3
324 | 104976 | 84012224 | 18,0000 | 6,8683 | 2,56105 |101,8 | 824,48 4
825 | 105625 | 84328125 | 18,0278 | 6,8753 | 2,6119 |102,1 | 829,58 5
326 | 106276 | 34645976 | 18,0555 | 6,8824 |2,6132 |102,4 | 834,69 6
827 | 106929 | 34965783 | 18,0831 | 6,8894 |} 2,5145 1102,7 | 839,82 I
328 | 107584 | 35287552 | 18,1108 | 6,8964 | 2,5159 |103,0 | 844,96 8
329 | 108241 | 35611289 | 18,1384 | 6,9034 | 2,5172 §103,4 | 850,12 | 8
830 | 108900 | 35937000 | 18,1659 | 6,9104 | 2,5185 [103,7 | 855.30 | 33,0
331 | 109561 | 36264691 | 18,1934 | 6,9174 | 2,5198 |104,0 | 860,49 3
332 110224 | 86594368 | 18,2209 | 6,9244 | 2,5211 |104,3 | 865,70 2
333 | 110889 | 36926037 | 18,2483 | 6,9313 | 2,6224 |104,6 | 870,92 3
334 | 111556 | 37259704 | 18,2757 | 6,9382 | 2,5237 |104,9 | 876,16 4
835 | 112225 | 37595375 | 18,3030 | 6,9451 | 2,5250 1105,2 | 881,41 5
336 | 112896 | 37933056 | 18,3303 1 6,9521 | 2,5263 |105,6 | 886,68 6
837 113569 | 38272753 | 18,3576 | 6,9589 | 2,5276 |105,9 | 891,97 7
338 | 114244 | 38614472 | 18,3848 | 6,9658 | 2,5289 |106,2 | 897,27 8
339 | 114921 | 38958219 | 18,4120 | 6,9727 | 2,6302 {108,5 | 902.59 9
340 | 115600 | 39304000 | 18,4391 { 6,9795 | 2,56315 |106,8 | 907,92 | 34,0



370

341 -390
— m—
P 4 Vo Y logn | na | 22 | 4
13 - :
8411 116281 | 39651821 | 18,4662 | 6,9864 | 2,5328 [107,1 | 913,27 | 34,1
342 | 118964 | 40001688 | 1814932 | 69932 | 25340 [107:4'| 91863 | 2
B43 | 117649 | 40353607 | 18,5203 | 7,0000 | 2,5353 |107,8 | 924,01 3
441 118336 | 40707584 | 18,5472 | 7,0068 | 2,5366 108,1 | 929,41 4
345 | 119025 | 41063625 | 18,6742 | 7,0136 | 2,5378 |108,4 | 934.82 5
346 | 119716 | 41421736 | 18,6011 | 7,0203 | 2,5391 | 108,7 | 940,25 6
347 | 120409 | 41781923 | 18,6279 | 7,0271 | 2,5403 § 109,0 | 945,69 7
348 | 121104 | 42144192 | 18,6548 | 7,0338 | 2,5416 | 109,3 | 951,15 8
349 | 121801 | 42508549 | 18,6815 | 7,0406 | 2,5428 | 109,6 | 956,62 9
850 | 122500 | 42875000 | 18,7083 | 7,0473 | 2,5441 | 110,0 | 962.11 | 35,0
351 | 123201 | 43243551 .| 18,7350 | 7,0540 | 2,5453 | £10,3 | 967,62 it ¢
352 | 123904 | 43614208 | 18,7617 | 7,0607 | 2,5465 | 110,6 | 973,14 2
353 | 124609 | 43986977 | 18,7883 | 7,0674 | 2,5478 | 110,9 | 978,68 3
+854 | 125316 | 44361864 | 18,8149 | 7,0740 | 2,5490 | 111,2 | 984,23 4
355 | 126025 | 44738875 | 18,8414 | 7,0807 | 2,5502 | 111,5 | 989,80 3
856 | 126736 | 45118016 | 18,8680 | 7,0873 | 2,5514 | 111,8 | 99538 6
357 | 127449 | 45499293 | 18,8944 | 7,0940 | 2,5527 | 112,2 | 1000,98 7
358 | 128164 | 45882712 | 18,9209 | 7,1006 | 2,5539 | 112,5 | 1006,60 8
359 | 128881 | 46268279 | 18,9473 | 7,1072 | 2,5551 | 112,8 | 1012,23 9
360 | 129600 | 46656000 | 18,9737 | 7,1138 | 2,5563 | 113,1 | 1017,87 | 36,0
361 | 130321 | 47045881 | 19,0000 | 7,1204 | 2,5575 | 113,4 | 1023,54 1
362 | 131044 | 47437928 | 19,0263 | 7,1269 | 2,5587 | 113,7 | 1029,22 2
363 | 131769 | 47832147 | 19,0526 | 7,1335 | 2,5599 | 114,0 | 1034,91 3
864 | 132496 | 48228544 | 19,0788 | 7,1400 | 2,5611 | 114,4 | 1040,62 4
365 | 133225 | 48627125 | 19,1050 | 7,1466 15623 | 114,7 | 1046.35 5
866 | 133956 | 49027896 §19;1311 | 7,1531 } 2,6635 | 115,0 | 1052,09 6
867 | 134689 | 49430863 | 19,1572 | 7,1596 | 2,5647 | 115,3 | 1057,85 7
B68 | 135424 | 49836032 | 19,1833 | 7,1661 | 2,5658 | 115,6 | 1063,62 8
869 | 136161 | 50243409 | 19,2094 1 7,1726 | 2,5670'| 115,9 | 1069,41 9
370 | 136900 | 50653000 | 19,2354 { 7,1791 | 2,5682 | 116,2 | 1075,21 | 37,0
371 137621 | B1o6as11 | 19,2614 | 7,1855 | 25694 | 16,6 [ 108103 1
372 138384 | 51478848 | 19,2873 § 7,1920 | 2,5705 | 116,9 | 1086,87 2
873 | 139128 | 51895117 | 19,3132 | 7,1984 | 2,5717 | 117,2 | 1092,72 3
374 ) 139876 | 52313624 | 19,3391 | 7,2048 | 2,5729 } 117,5 | 1098,58 4
B75] 140625 1 52734375 | 19,3649 ) 7,2112 | 2,5740 | 117.8 | 1104,47 5
876 | 141376 | ‘53157376 { 19,3907 | 7,2177 | 2,5752 [ 118,1 | 1110,4 6
877] 142129 | 53582633 | 19,4165 | 7,2240 § 2,5763 | 118,4 | 1116,3 ?
378 | 1426884 | 34010152 | 19,4422 | 7,2304 | 2,5775 | 118,8 | 11222 8
379 | 143641 | 54439939 | 19,4679 | 7,2368 | 2,5786 | 119,1 | 1128,1 9
880 { 144400 | 54872000 { 19,4936 | 7,2432 | 2,5798 | 119,4 | 1134,1 | 58,0
381 | 145161 | 55306341 19,5192 | 7,2495 |} 2,5809 | 119,7 | 1140,1 1
382 | 145924 | 55742968 | 19.5448 | 7,2558 | 2,5821 1120,0 | 1146,1 2
383 | 146689, | 56181887 | 19,5704 | 7,2622 | 2,5832 | 120,3 | 1152,1 3
384 | 147456 | 56623104 | 19,5959 | 7,2685 | 2,5843 | 120,6 | 1158,1 4
385 | 148225 | 57066625 | 19,6214 | 7,2748 | 2,5855 | 121,0 | 1164,2 5
386 | 148996 | 57512456 | 19,6469 | 7,2811 | 2,5866 | 121,3 | 1170,2 6
387 | 149769 | 57960603 | 19,6723 | 7,2874 f 2,5877 | 121,6 | 1176,3 7
388 | 150544 | 58411072 | 19,6977 { 7,2936 | 2,5388 | 121,9 | 11824 8
389 | 151321 | 58863869 | 19,7231} 7,2099 | 2,5899 | 122,2 | 1188,5 9
3901 152100 | 59319000 | 19.7484 | '7,3061 } 2,5911 11225 [ 1194,6 1 39,0




391—440
2

n n? n Vn ;/; togn | za | 2% | 4
391§ 152881 | 59776471 | 19,7737 | 7,3124 | 2,5922 | 122,8 | 1200,7 | 39,1
392 | 153664 | 60236288 | 19,7990 | 7,3188 | 2,5933 | 123,2 | 1206,9 2
393 | 154449 | 60698457 | 19,8242 | 7,3248 | 2,5944 | 123,5 | 1213,0 3
394 | 155236 | 61162984 | 19,8494 | 7,33{0 | 2,5955 | 123,8 | 1219,2 4
,395 | 156025 | 61629875 | 19,8746 | 7,3372 | 2,5966 | 124,1 | 12254 5
396 | 156816 | 62099136 .| 19,8997 | 7,3434 | 2,5977 | 124,4 | 1231,8 [
397 | 157609 | 62570773 | 19,9249 | 7,3496 | 2,5988 | 124,7 | 1237,9 7
398 | 158404 | 63044792 | 19,9499 | 7,3558 | 2,5999 | 125,0 | 1244,1 8
399 | 159201 | 63521199 | 19,9750 | 7,3619 | 2,6010 | 125,3 | 1250,4 9
400 400 | 160000 | 64000000 | 20,0000 | 7,368t | 2,6021 | 125,7 | 1256,6 | 40,0
401 | 160801 | 64481201 | 20,0250 | 7.3742 | 2,6031 | 126,0 | 1262,9 1
402 | 161604 | 64964808 | 20,0499 | 7,3803 | 2,6042 | 126,3 | 1269,2 2
403 | 162409 | 65450827 | 20,0749 | 7,3864 | 2,6053 | 126,6 | 1275,6 3
404 | 163216 | 65939264 | 20,0998 | 7,3925 | 2,6064 | 126,9 | 1281,9 4
405 | 164025 | 66430125 | 20,1246 | 7,3986 | 2,6075 | 127,2 | 1288,2 5
406 | 164836 | 66923416 | 20,1494 | 7,4047 | 2,6085 | 127,5 | 1294,6 8
407 | 165649 | 67419143 | 20,1742 | 7,4108 | 2,6096 | 127,9 | 1301,0 7
408 | 186464 | 67917312 | 20,1990 | 7,4169 | 2,6107 | 128,2 | 1307,4 8
109 | 167281 | 68417929 | 20,2237 | 7,4229 | 2,6117 | 128,56 | 13138 9
410 410 | 168100 | 68921000 | 20,2485 | 7,4290 | 2,6128 | 128,8 | 1320,3 | 41,0
411 | 168921 | 69426531 | 20,2731 | 7,4350 | 2,6138 | 129,1 | 1326,7 1
412 | 169744 | 69934528 | 20,2978 | 7,4410 | 2,6149 | 129,4 | 1333,2 2
4131 170569 | 70444997 |20,3224 | 7,4470 | 2,6160 | 129,7 | 1339,6 3
414 | 171396 | 70957944 | 20,3470 | 7,4530 | 2,6170 | 130,1 | 1346,1 4
415 | 172225 | 71473375 | 20,3715 | 7,4590 | 2,6180 | 130,4 | 1352,7 5
416 | 173056 | 71991296 | 20,3961 | 7,4650 | 2,6191 | 130,7 | 1359,2 6
417 | 173889 | 72511713 | 20,4206 | 7,4710 | 2,6201 | 131,0 | 1365,7 7
118 | 174724 73034632 | 20,4450 | 72,4770 | 2,6212 | 131,3 | 1372,3 8
419 | 175561 | 73560059 | 20,4695 | 7,4829 | 2,6222 | 131,6 | 1378,9 9
420 | 176400 | 74083000 | 20,4939 7,4889 | 2,6232 | 131,9 | 13854 | 43,0
421 | 177241 | 74618461 20,5183 | 7,4948 | 2,6243 | 132,3 | 1392,0 1
422 | 178084 | 75151448 | 20,5426 | 7,5007 | 2,6253-] 132,6 | 1398,7 2
423 | 178929 | 75686967 | 20,5670 | 7,5067 | 2,6263 | 132,9 | 1405,3 3
424 | 179776 | 76225024 | 20,5913 | 72,5126 | 2,6274 | 133,2 | 1412,0 4
425 | 180625 | 76765625 | 20,6155 | 7,5185 | 2,6284 | 133,5 | 1418,6 5
426 | 181476 | 77308776 | 20,6398 | 7,5244 | 2,6294 | 133,8 | 14253 6
427 | 182329 | 77854483 | 20,6640 | 7,5302 | 2,6304 | 134,1 | 1432,0 o
428 | 183184 | 78402752 | 20,6882 | 7,5361 | 2,6314 | 134,5 | 1438,7 8
429 | 184041 | 78953589 | 20,7123 | 7,5420 | 2,6325 | 134,8 | 14455 9
430 430 | 184900 | 79507000 { 20,7364 | 7,5478 | 2.6335 | 135,1 | 1452,2 | 43,0
431 | 185761 | 80062991 | 20,7605 | 7,5537 | 2,6345 | 135,4 | 1459,0 1
432 | 186624 | 80621568 | 20,7846 | 7,5595 | 2,6355 | 135,7 | 1465,7 2
433 | 187489 | 81182737 | 20,8087 | 7,5654 | 2,6365 | 136.0 | 1472.5 3
434 | 188356 | 81748504 | 20,8327 | 7,5712 | 2,6375 | 136,3 | 1479,3 4
435 189225 | 82312875 | 20,8567 | 7,5770 | 2,6385 | 136,7 | 1486,2 5
436 | 190096 | 82881856 | 20,8806 7,5828 | 2.6395 | 137,0 | 1493,0 6
437 | 190969 | 83453453 | 20.9045| 7.5886 | 2,6405 | 137,3 | 1499,9 7
438 | 191844 | 84027672 | 20,9284 | 7,5944 | 2,6415 | 137,6 | 1506,7 8
439 | 192721 | 84604519 | 20,9523 | 7,6001 | 2,6425 | 137.9 | 1513.6 )
440 | 193600 | 85184000 | 20,9762| 7.6059 | 2,6435 | 138.2 | 1520.5 | 44,0
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194481
195364
196249
197136
198025
198916
199809
200704
201601
202300

203401
204304
205209
206116
207025

207936
208849
209764
210681
211600

212521
213444
214369,

215296 |

216225

217158
218089
219024
219961
220800
221841
222784
223729
224676
225625
226576
227529
228484
229441
230400
231361
232324

240100

85766121
86350888
86938307
87528384
88121125

88716536
89314623
89915392
90518849
91125000
91733851
92345408
92959677
93576664
94196375

94818816
95443993
96071912
96702579
97536000
97972181
98611128
99252847
99897344
100544625

101194696
101847563
1025603232
103161709
103823000

104487111
105154048
105823817
106496424
107171875

107850176
108531333
109215352
109902230
110592000

111284641
111980168
112678587
113379904
114084125

114791256
115501303
116214272
116930169
117649000

21,0000
21,0238
21,0476
21,0713
21,0950
21,1187
21,1424

21,1660 |

21,1896
21,2132

21,2368
21,2603
21,2838
21,3073
21,3307
21,3542
21,3776
21,4009
21,4243
21,4476
21,4709
21,4942
21,5174
21,5407
21,5639
21,6870
21,6102
21,6333
21,6584
21,6795
21,7025
21,7256
21,7486
21,7715
21,7945
21,8174
21,8403
21,8632
21,8861
21,9089
21,9317
21,9345

21,9773

22,0000
22,0227
22,0454
22,0681
22,0907
22,1133
22,1359

7,6117
7,6174
7,6232
7,6289
7,6346
7,6403
7,6460
7,6517
7,6574
7,6631
7,6688
7,6744
7,6801
7,6857
7,6914
7,8970
2,7026
7,7082
7,7138
7,7194
7,7250
27,7306
7,7362
7,7418
7,7473

7,7529

7,8297
7,8352
7,8406
7,8460
7,8514
27,8568
7,8622
7,8676
7,8730
7,8784
1.8887

2,6721

2,6730
28739
2,6749
2,6758
2,6767
2,6776
2,6785
2,6794
2,6803
2,6812
2,6821
2,6830
2,6839
2,6848
2,6857
2,6866
2,6875
2,6884
2,6893
2,6902

138,5
138,9
139,2
1395
139,8
140,1
140,4
140,7
141,1
141,4
141,7
142,0
1423
142,6
142,9
1433
143.6
143.9
1442
1445
1448
145,1
1455
145,8
146,1
1464
146,7
147,0
147,3
147,7
148,0
148,3
148,6
148,9
1492
1495
149.9
150,2
150,5
150,8
151,1
1514
1517
152,1
153,4
152,27
153,0
1533
153,6
153,9

1669,1
1676,4
1683,7
1690,9
1698,2
1705,5
1712,9
1720,2
1727,6
17349

17423
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510

520

s [

n?

491—540

Vo

logn

259081
260100
261121
262144
263169
264196
265225
266256
267289
268324
269361
270400
271441
272484
273529
274578
275625

276676
277729
278784
279841
280900

281961
283024

284089

285158
286225
287296
288369
289444
290521
291600

118370771
119095488
119823157
120553784
121287375

122023936
122763473
123505992
124251499
125000000

125751501
126506008

{ 127263527

128024064
128787625

129554216
130323843

131872229
132651000
133432831

134217728

135005697
135796744
136590875

137388096
138188413
138991832
139798359
140608000
141420761
142236648
143055667
143877824
144703125

145531576
146363183
147197952
148035889
148877000

149721291
150568768
151419437
152273304
153130375
153990656
154854153
155720872
156590819
157464000

22,2486

22,4499
22,4722
22,4044
22,5167
22,5389
22,5610
22,5832

22,8053
22,6274
22,6495
22,6716
22,6936
22,7156
22,7376
22,7596
22,7816
22,8035
22,8254
228473
22,8692
22,8910
22,9129
22,9347
22,9565
22,9783
23,0000
23,0217
23,0434
23,0651
23,0868
23,1084
23,1301
93,1517
23,1733
23,1948
232164
23,2379/

7,8891
7,8944
7,8998
7,9051
7,9105

7,9158

8,0466
8,0517

8,0569
8,0620
8,0671

8,0723
8,0774
8,0825
8,0876
8,027
8,0978
8,1028
8,1079
8,1130
8,1180
8,1231
8,1281
8,1332
8,1382
8.1433

2,6911
2,6920
2,6928
2,6037
2,6946

2,69
22007
2,7016
2,7024
2,7033

2,7042

 2,7050

2,7059

' 2,7067

2,7076

2,7126
92,7135
2,7143
2,7152
2,7160
2,7168
2,7177
2,7185
2,7193
2,7202
2,7210
2,7218
2,7226
2,7235
2,7243

2.7324

1615
161,8

162,1
162,4
162,7

1634
183,7

1963,5
1971,4
1979,2
1987,1
1995,0
2003,0
2010,9
2018,9
2026,8
2034,8
2042,8
2050,8
2058,9
2066,9
2075,0
2083,1
2091,2
2099,3
2107,4
2115.6
2123,7

9214,5
22229
223172
22396
2248,0

2256.4

g &
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570

380

541—590
b g — e
3 nd?

2 Y] o a2 N .
n n P Vn iy logn | =d % d
541 | 292681 | 158340421 23,2594 | 8,1483 | 2,7332 | 170,0 | 2298,7 | 54,1
B42 | 293764 | 159220088 | 23,2809 | 8,1533 | 2,7340 | 170,3 | 2307,2 2
543 | 294849 | 160103007 | 23,3024 | 8,1583 | 2,7348 | 170,6 | 2315,7 3
544 | 295936 | 160989184 | 23,3238 | 8,1633 | 2,7356 | 170,9 | 23243 7]
B45 | 297025 | 161878625 | 23,3452 | 8,1683 | 2,7364 | 171,2 | 23328 5
546 | 298116 | 162771336 | 23,3666 | 8,1783 | 2,7372 | 171,5 | 23414 6
547 | 299209 | 183667323 | 23,3880 | 8,1783 | 2,7380 | 171,8 | 2350,0 2
548 | 300304 | 164566592 { 23,4094 | 8,1833 | 2,7388 | 172,2 | 2358,6 8
549 | 301401 | 165469149 | 23,4307 | €,1882 | 2,7396 | 172,5 | 2367,2 9
550 | 302500 | 168375000 | 23,4521 | 8,1932 | 2,7404 | 172,8 | 2375,8 | 55,0
551 | 303601 | 167284151 | 23,4734 | 8,1982 | 2,7412 | 173,1 | 23845 s
552 | 304704 | 7168196608 | 23,4947 | 8,2031 | 2,7419 | 173,4 | 2393,1 2
553 | 305809 | 169112377 | 23,5160 | 8,2081 | 2,7427 | 173,7 | 2401,8 3
554 | 306916 | 170031464 | 23,5372 | 8,2130 { 2,7435 | 174,0 | 24105 4
655 | 308025 | 170953875 | 23,5584 | 8,2180 | 2.7443 | 174,4 | 2419, 5
556 | 309136 | 171879616 | 23,5797 | 8,2220 | 2,7451 | 174,7 | 2427,9 6
, 557 | 310249 | 172808693 | 23,6008 | 8,2278 | 2,7459 | 175,0 | 2436,7 7
558 | 311364 | 173741112 | 23,6220 | 8,2327 | 2,7466 | 1753 | 34454 8
559 | 312481 | 174676879 | 23,6432 | 8,2377 | 2,7474 | 175,6 | 2454,2 9
560 | 313600 | 175616000 | 23,6643 | 8,2426 | 2,7482 | 175,9 | 2463,0 | 56,0
561 | 314721 | 176558481 | 23,6854 | 8,2475 | 2,7490 | 176,2 | 2471,8 1
562 | 315844 | 177504328 | 23,7065 | 8,25%4 | 2,7497 | 176,6 | 2480,6 2
563 | 316969 | 178453547 | 23,7276 | 8,2573 | 2,7505 | 176,9 | 24895 3
564 | 318096 | 179406144 | 23,7487 | 8,2621 | 2,7513 | 177,2 | 2498,3 4
565 | 319225 | 180362125 | 23,7697 | 8,2670 | 2,7521 | 177,5 | 2507,2 s
566 | 320356 | 181321496 | 23,7908 | 8,2719 | 2,7528 | 177,8 | 2516,1 6
567 | 321489 | 182284263-| 23,8118 | 8,2768 | 2,7536 | 178,1 | 2525,0 3
568 | 322624 | 183250432 | 23,8328 | 8,2816 | 2,7543 | 178,4 | 2533,9 8
569 | 323761 | 184220009 | 23,8537 | 8,2865 | 2,7551 | 178,8 | 2542,8 9
570 | 324900 | 185193000 | 23,8747 | 8,2913 |} 2,7559 | 179,1 | 2551,8 | 57.0
‘571 | 326041 | 186169411 | 23,8956 | 8,2962 | 2,7566 | 179,4 | 2560,7 1
572 | 327184 | 187149248 | 23,9165 | 8,3010 | 2,7574 | 179,7 | 2569,7 2
573 | 328329 | 188132517 | 23,9374 | 8,3059 | 2,7582 [ 180,0 | 2578,7 3
574 | 329476 | 189119224 | 23,9583 | 8,3107 | 2,7589 | 180,3 | 2587,7 4
575 | 330625 | 190109375 | 23,9792 | 8,3155. | 2,7597 |'18Q,6 | 2596,7 5
576 | 331776 | 191102976 | 24,0000 | 8,3203 | 2,7604 | 181,0 | 2605,8 6
577 | 332929 | 192100033 | 24,0208 | 8,3251 | 2,7612 | 181,3 | 2614,8 7
578 | 334084 | 193100552 | 24,0418 } 8,3300 | 2,7619 | 181,6 | 2623,9 8
579 | 335241 | 194104539 | 24,0624 | 8,334% | 2,7627 | 181,9 | 2633,0 9
580 | 336400 | 195112000 | 24,0832 | 8,3396 | 2,7634 | 182,2 | 2642,1 | 58,0
881 | 337561 | 196122941 | 24,1039 [ 8,3443 | 2,7642 | 182,5] 2651,2 1
582 | 338724 | 197137368 | 24,1247 | 8,3491 | 2,7649 | 182,8 | 2660,3 2
583 | 339889 | 198155287 | 24,1454 | 8,3539 | 2,7657 | 183,2 | 2669,5 3
584 | 341056 | 199176704 | 24,1661 | 8,3387 | 2.7664 | 183,5 | 2678,7 4
585 | 342225 | 200201625 |-24,1868 | 8,3634 | 2,7672 | 183,8 | 2687.8 5
586 | 343396 | 201230056 | 24,2074 | 8,3682 | 2,7679 | 184,1 | 2697,0 &
587 | 344569 | 202262003 | 24,2281 | 8,3730 | 2,7686 | 184,4 | 2706,2 7
588 | 345744 | 203297472 | 24,2487 | 8,3777 | 2,7694 | 184,7 | 2715,5 8
) 589 | 346921 | 204336469 | 24,2693 | 8,3825 | 2,701 | 185,0 | 2724.7 9
590 | 348100 | 205379000 | 24,2899 | 8,3872 | 2.7709 | 185,4 | 2724,0 | 59,0
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620
621
622
I623
624
625
626
627

629
630

631
632
633

635

636
637

640

349281
350464
351649
352836
354025

355216
356409
357604
368801
360000

361201
362404
363609
3648168
366025
367236
368449
369664
370881
372100

373321
374544
375769
376996
378225

379456
380689
381924
383161
384400

385641
386884
388129
389376
390625

391876
393129
394384
395641
396900

398161
399424
400689
401956
403225

404496
405769
407044
408321
409600

206425071
207474688
208527857
209584584
210644875
211708736
212776173
213847192
214921799
216000000

217081801
218167208
219256227
220348864
221445125

222545016
223648543
224755712
225866529
226981000
228099131
229220928
230346397
231475544
232608375

233744896
234885113
236029032
237176659
238328000
239483061
240641848
241804367
242970624
244140625

245314376
246491883
247673152
248858189
250047000

251239591
252435968
253636137
254840104
256047875

257259456
258474853
259694072
260917119
262144000

24,3105
24,3311
24,3516
24,3721
24,3926
24,4131
24,4336
24,4540
24,4745
24,4949
24,5153
24,5357
24,5561
24,5764
24,5967
24,6171
24,6374
24,6577
24,6779
24,6982

24,7184
24,7386
24,7588
24,7790
24,7992

24,8193
24,8395
24,8596
24,8797
24,8998
24,9199
24,9399
24,9600
24,9800
25,0000

25,0998

25,1197
25,1396
25,1595
25,1794
25,1992
25,2190
25,2389
25,2587
252784
25,2982

8,3919
8,3967
8,4014
8,4061
8,4108
8,4155
8,4202
8,4249
8,4296
8,4343
8,4390
8,4437
8.4484
8,4530
8,4577
8,4623
8,4670
8.4716
8,4763
8.4809
8,4856
8,4902
8,4948
8,4994
8.5040

8,5086
8,5132
85178
8,5224
8,5270
8,5316
8,5362
8,5408
8,5453
8,5499
8,5544
8,5590
8,5635
8,5681
8,5726
8,5772
8,5817
8.5862
8,5907
8,5952
8,5997
8,6043
8,6088
8,6132
8,6177

27716
2,7723
2,7731
2,7738
2,7745
2,7752
27760
2,7767
27774
2,7782
2,7789
2,7796
2,7803
2,7810
2,7818
2,7825
27832
27839
2,7846
27853
2,7860
27868
2.7875
27882
2.7889

2,7959
2,7966
2,7973
2,7980
2,7987
2,7993
2,8000
2,8007
2,8014
2,8021
2,8028
2,8035
2,8041
2,8048
2,8055
2,8062

185,7
186,0
186,3
186,6
186,9
187,2
187,6
187,9
188,2
188,5
188,8
189,1
189,4
1898
190,1
190,4
190,7
191,0
191.3
1916
192,0
192,3
192,6
192,9
193,2

193,5
193,8
1942
184,5
194,8
195,1
195,4
195,7
196,0
196,4
198,7
197,0
197,3
197,6
197,9
198,2
198,5
198,9
199,2
199,5
199,8
200,1
200,4

200,7
201.1 |

2960,9
2970,6

2980,2
2989,9

3019,1
3028,8

3217,0

59,1
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670

Kl v R

641—690

. S b e 3 4 7 d? ot
n ES -w Vn [ Ve logn | =2 - [
641 | 410881 | 263374721 | 25,3180 | 8,6222 | 2,8089 [ 201,4 | 32271 | 641"
642 | 412164 § 264609288 | 25,3377 | 8,6267 | 2,8075 { 201,7 | 3237,1 2
643 | 413449 { 265847707 | 25,3574 | 8,6312 | 2,8082 | 202,0 | 3247,2| 3
644 | 414736 ¢ 267089984 | 25,3772 | 8,6357 | 2,8089 | 202,3 | 3257,3 | 4
645 | 416025 | 268336125 | 25,3969 | 8,6401 | 2,8096 | 202,6 | 3267,5 5
646 | 417313 | 269586136 | 25,4165 | 8,6446 | 2,8102 | 202,9 | 3277,6 6
647 | 418609 | 270840023 | 25,4362 | 8,6490 | 2,8109 | 203,3 | 3287,7 71
648 | 419904 | 272097792 | 25,4558 | 8,6535 | 2,8116 | 203,6 | 3293,9 8
649 | 4212011 273359449 | 25,4755 | 8,6579 | 2,8122 | 203,9 | 3308,1 9’
650 | 422500 | 274625000 | 25,4951 | 8,6624 | 2,8129 | 204,2 | 3318,3 |65,0°
651 | 423801 | 275894451 | 25,5147 | 8,6668 | 2,8136 | 204,5 | 33285 £
652 | 425104 | 277167808 | 26,5343 | 8,6713 { 2,8142 | 204,8 | 33388 2
653 | 426409 | 278445077 | 25,5539 | 8,6757 | 2,8149 | 205,1 | 3349,0 3
654 | 427716 | 279726264 | 25,5734 | 8,6801 | 2,8156 | 205,5 } 33593 | 4!
655 | 429025 | 281011375 | 25,5930 | 8,6845 | 2,8162 | 205,8 | 3369,6 8!
656 | 430336 { 282300416 | 25,6125 | 8,6890 | 2,8169 | 206,1-| 33799 | 8.
657 | 431649 | 283593393 | 25,6320 | S,6934 | 2,8176 | 206,4 | 3390,2 7
658 | 432964 | 284890312 | 25,6515 | 8,6978 | 2,8182 | 206,7 | 3400,6 g
659 | 434281 | 286191179 | 25,6710 | 8,7022 | 2,8189 { 207,0 | 3410,8 9
660 | 435600 | 287496000 | 25,6905 | 8,7066 | 28195 | 207,3 | 34212 | 66,0
661 | 436921 | 288804781 | 25,7099 | 8,7110 | 2,8202 | 207,7 | 3431,6 1
662 | 438244 | 290117528 | 25,7294 | 8,7154 | 2,8209 | 208,0 | 34420 3
663 | 439569 | 291434247 | 25,7488 | 8,7198 | 2,8215 | 208,3 | 3452,4 3
664 | 440896 | 292754944 | 25,7682 | 8,7241 | 2,8202 | 208,6 | 3462,8 4
665 | 442295 | 294079625 | 25,7876 | 8,7285 | 2,8228 | 208,9 | 3473,2 5
666 | 443556 | 295408296 | 25,8070 | 8,7329 | 2,8235 | 209,2 | 3483,7 8
667 | 444889 | 296740963 | 25,8263 | 8,7373 | 2,8241 | 209,5 | 3494,2 7
668 | 446224 | 298077632 | 25,8457 | 8,7416 | 2,8248 | 209,9 | 3504,6 8
669 | 447561 | 299418309 | 25,8650 | 8,7460 | 2,8254 | 210,2 | 3515,1 9
670 | 448900 | 300763000 | 25,8844 | 8,7503 § 2,8261 | 210,5 | 3525,7 | 67,0
671 | 450241 | 302111711 | 25,9037 | 8,7547 | 2,8267 | 210,8 | 3536,2 1
672 | 451584 | 303464448 | 25,9230 | 8,7590 | 2,8274 | 211,1 | 3546,7 2
673 | 452929 | 304821217 | 25,9422 | 8,7634 § 2,8280 | 211,4 | 3557,3 3
674 | 454276 | 306182021 | 25,9615 | 8,7677 { 2,8287 | 211,7 | 3567,9 4
675 | 485625 | 307546875 | 25,9808 | 8,7721 | 2,8293 | 212,1 | 3578,5 5
676 | 456976 | 308915776 | 26,0000 | 8,7764 | 2,8299 | 212,4 | 3589,1' %
677 | 458329 | 810288733 | 26,0192 | 8,7807 | 2,8306 | 212,7 | 3599,7 T
678 | 459634 | 311665752 | 26,0384 { 8,7850 | 2,8312 | 213,0 | 3610,3 8
679 | 461041 | 313046839 | 26,0576 | 8,7893 | 2,8319 | 213,3 | 3621,0 9
630 | 462400 | 314432000 | 26,0768 | 8,7937 | 2,8325 | 213,6 | 3631,7 | 68,0
681 | 463761 | 315821241 | 26,0960 | 8,7980 | 2,8331 | 213,9 | 3842,4 1
682 | 465124 | 317214568 | 26,1151 | 8,8023 | 2,8338 | 214,3 | 3653,1 2
683 | 466489 | 318611987 | 26,1343 | 8,8066 | 2,8344 | 214,6 | 3663,8 3
684 | 467856 | 320013504 | 26,1534 | 8,8109 | 2,8351 | 214,9 | 3674,5 4
685 | 469225 | 321419125 | 26,1725 | 8,8152 | 2,8357 | 215,2 | 3685,3 5
686 470596 | 322328856 | 26,1916 | 8,8194 | 2,8363 | 215,5 | "3696,1 6
687 | 471969 | 324242703 | 26,2107 | 8,8237 | 2,8370 | 215,8 | 3706,8 7
688 | 473344 | 325660672 | 26,2298 | 8,8280 | 2,8376 | 216,1 | 3717,6 8
689 | 474721 { 327082769 { 26,2488 | 8,8323 | 2,8382 | 216,5 | 37285 9
690§ 476100 | 328209000 | 26,2679 | 8,8366 | 2,8388 | 216,8 | 3739,3 | 69,0



700

710

730

691—740
b —
n| n® n? Vo - 1 L
Vr ogn | zd 5 19
B91 | 477481 | 329939371 | 26,2869 | 8,8408 | 2,8395 | 217,1 { 3750,1 | 691
$92 | 478864 | 331373888 | 26,3059 | 8,8451 | 2,8101 | 217,4 | 3761,0 -
693 | 480249 | 332812557 | 26,3249 | 8,8493 | 28407 | 217,7 | 3771,9 3
894 | 481636 | 334255384 | 26,3439 | 8,8536 | 2,8414 | 218,0 | 3782,8 4
695 | 483025 | 335702375 { 26,3629 | 8,8578 | 2,8420 | 2183 | 37937 5
B96 | 484416 | 337153536 | 26,3818 | 8,8621 { 28426 | 218,7 | 3804,6 (3
1897 | 485809 | 338608873 | 26,4008 | 8,8663 | 2,8432 | 219,0 | 3815,5 7
698 | 487204 | 340068392 | 26,4197 | 8,8706 | 2,8439 | 219,3 | 3826,5 8
699 | 488601 | 341532099 | 26,4386 | 8,8748 | 2,8445 | 219,6 | 3837,5 9
700 | 490000 | 343000000 | 26,4575 | 8,8790 | 2,8451 | 219,9 | 3848,5 | 70,0
701 | 491401 | 344472101 | 26,4764 | 8,8833 | 2,8457 | 220,2 | 3859,5 1
702 | 492804 | 345948408 | 26,4953 | 8,8875 | 2,8463 | 220,5 | 3870,5 2
703 | 494209 | 347428927 | 26,5141 | §,8917 | 28470 | 220,9 | 3881,5 3
704 | 495616 | 348913664 | 26,5330 | 8,8959 | 28476 | 221,2 | 3892,6 '3
705 | 497025 | 350402625 | 26,5518 | 8,9001 | 2,8482 | 2215 | 3903,6 5,
706 | 498436 | 351895816 | 26,5707 | 8,9043 | 2,8488 [ 2218 | 3914,7 6
707 | 499849 | 353393243 | 26,5895 | 8,9085 | 2,8494 | 2221 | 39258 ?
708 | 501264 | 354894912 | 26,6083 | 8,9127 | 2,8500 | 222,4 | 3936,9 8
709 | 502681 | 356400829 | 26,6271 | 8,9169 | 2,8506 | 222,7 | 3948,0 9
710 | 504100 ( 357911000 | 26,6458 | 8,9211 | 2,8513 | 223,1 | 3959,2 | 71,0
711 | 505621 | 359425431 | 26,6846 | 8,9253 | 2,8519 | 223,4 | 3970.4 1
712 | 506944 | 360944128 | 26,6333 | 8,9295 | 2,8525 | 223,7 | 39815 2
713 | 508369 | 362467097 | 26,7021 | 8,9337 | 2,8531 | 224,0 | 3992,7 3
714 | 509796 | 363994344 | 26,7208 | 8,9378 | 2,8537 | 224,3 | 4003.9 4
715 | 511225 | 365525875 | 26,7395 | 8,9420 | 2,8543 | 224,6 | 4015,2 5
716 | 512656 | 367061606 | 26,7582 | 8,9462 | 2,8549 | 224,9 | 4026,4 6
717 | 514089 | 368601813 | 26,7769 | 8,9503 | 2,8555 | 225,3 | 4037,6 7
718 | 515524 | 370146232 | 26,7955 | 8,9545 | 2,8561 | 2256 | 40489 8
719 | 516961 | 371694959 | 26,8142 | 8,9587 | 2,8567 | 225,91 4060,2 9
720 | 518400 | 373248000 | 26,8328 | 8,9628 | 2,8573 | 226,2 | 4071,6 | 72,0
721 | 519841 | 374805361 | 26,8514 | 8,9670 | 2,8579 | 226,5 | 40828 1
722 | 521284 | 376367048 | 26,8701 | 8,9711 | 2,8585 | 226,8 | 4094,2 2
723 | 522729 | 377933067. | 26,8887 | 8,9752 | 2,8591 | 227,1 | 41055 3
724 | 524176 | 379503424 | 26,9072 { 8,9794 | 2,8597 | 227,5 | 4116,9 4
725 | 525625 | 381078125 | 26,9258 | 8,9835 | 2,8603 | 227,8 | 4128,2 [
726 | 527076 | 382657176 | 26,9444 | 8,9876 | 2,8609 | 228,1 | 4139,6 6
727 | 528529 | 384240583 | 26,9629 | 8,9918 | 2,8615 | 2284 | 4151,1 ?
728 | 529984 | 385828352 | 26,9915 | 8,9959 | 2,8621 | 228,7 | 41625 8
729 | 531441’ | 387420489 | 27,0000 | 9,0000 | 2,8627 | 229,0 | 4173,9 9
730 | 532900 | 389017000 | 27,0185 | 9,0041 | 2,8633 | 229,3 | 4185,4 | 73,0
731 | 534361 | 390617891 | 27,0370 | 9,0082 | 2,8639 | 229,7 | 4196,9 1
732 | 535824 | 392223168 | 27,0555 | 9,0123 | 2.,8645 | 230,0 | 4208,4 2
733 | 537289 | 393832837 | 27,0740 | 9,0164 | 2.8651 | 230,3 | 4219,9 3
734 | 538756 | 395446904 | 27,0924 | 9,0205 | 2,8657 | 230,6 | 4231,4 4
735 | 540225 | 397065375 | 27,1109 | 9,0246 | 2,8663 | 230,9 | 4242,9 5
736 | 541696 | 398688256 | 27,1293 | 9,0287 | 2,8669 | 231,2 | 42545 6
737 | 543169 | 400315553 | 27,1477 | 9,0328 | 2,8675 | 231,6 | 4266,0 7
738 | 544644 | 401947272 | 27,1662 | 9,0369 | 2,8681 | 231,9 | 4277,6 8
739 | 546121 | 403583419 | 27,1846 | 9,0410 | 2,8686 | 232,2 | 42892 9
740 ] 547600 | 405224000 | 27,2029 | 9,0450 | 2,8692 | 232,5 | 4300,8 | 74,0



750

760

770

780

L iStieo

741—790
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741 | 549081 | 406869021 | 27,2213 | 9,0491 | 28698 | 232,8 | 4312.5 | 741
742 | 550564 | 408518488 | 27,2397 | 9,0532 | 2,8704 | 233,1 | 4324,1 2
743 | 552049 | 410172407 | 27,2580 | 9,0572 | 2,8710 | 233,4 | 4335,8 X
744 | 553536 | 411830784 | 27,2764 | 9,0613 | 2 8716 | 233,7 | 4347,5 4
745 | 555025 | 413493625 | 27,2947 | 9.0654 | 2,8722 | 234,0 | 4359,2 5
746 | 556516 | 415160936 | 27,3130 | 9,0694 { 2,8727 | 234,4 | 4370,9 6
747 | 558009 | 416832723 | 27,3313 | 9,0735 | 2,8733 | 234,7 | 4382,6 7
748 | 559504 | 418508992 | 27,3496 | 9,0775 | 2,8739 | 235,0 | 4394,3 8
749 | 561001 | 420189749 | 27,3679 { 9,0816 | 2,8745 | 235,3 | 4406,1 9
750 | 562500 , 421875000 | 27,3861 { 9,0856 | 28751 | 235.6 | 4417,9 | 75,0
751 | 564001 | 423564751 | 27,4044 | 9,0896 |2,8758 | 235,9 | 4429,7 1
752 | 565504 | 425259008 | 27,4226 | 9,0937 |2,8762 | 236,2 | 44415 2
753 | 567009 | 426957777 | 27,4408 | 9,0977 12,8768 | 236,6 | 4453,3 3
754 | 568516 | 428661064 | 27,4591 | 9,1017 }2,8774 | 236,9 | 4465,1 4
755 | 570025 | 430368875 | 27,4773 | 9,1057 |2.8779 |237,2 | 4477,0 5
756 | 571536 | 432081216 | 27,4955 | 9,1098 |2,8785 | 237,5 | 44888 6
757 | 573049 | 433798093 | 27,5136 | 9,1138 |2,8791 |237,8 | 4500,7 7
758 | 574564 | 435519512 | 27,5318 | 9,1178 |2,8797 1238,1 | 4512,6 8
759 | 576081 | 437245479 | 27,5500 | 9,1218 |2,8802 | 238,4 | 4524,5 9
760 | 577600 | 438976000 | 27,5681 | 9,1258 |2,8808 | 238,8 | 4536,5 | 76,0
761 | 579121 (-440711081 | 27,5862 | 9,1298 |2,8814 | 239,1 | 4548,4 L
762 | 508644 | 442450728 | 27,6043 | 9,1338 |2,8820 | 239,4 | 4560,4 2
763 | 582169 | 444194947 | 27,6225 | 9,1378 |2,8825 |239,7 [ 4572,3 3
764 | 583696 | 445943744 | 27,6405 | 9,1418 |2,8831 | 240,0 | 4584.3 4
766 | 585225 | 447697125 | 27,6586 | 9,1458 |2.8837 | 2403 | 45963 5
766 | 586756 | 449455096 | 27,6767 | 9,1498 |2,8842 | 240,6 | 4608,4 6
767 | 588289 | 451217663 | 27,6948 | 9,1537 |2,8848 | 241,0 | 46204 7
768 | 589824 | 452984832 | 27,7128 | 9,1577 |2,8854 | 2413 | 46325 8
769 | 591361 | 454756609 | 27,7308 | 9,1617 |2,8859 | 241,6 | 46445 9
770 | 592900 § 456533000 | 27.7489 | 9,1657 |2,8865 |241,9 | 4656,6 | 77,0
771 | 594441 | 458314011 | 27,7669 | 9,1696 |2,8871 | 2422 | 4668,7 1
772 | 595984 | 460099648 | 27,7849 | 9,1786 |2,8876 | 212.5 | 46808 2
773 | 597529 | 461889917 | 27,8029 | 9,1775 2,8882 | 942.8 | 4693.0 3
774 | 599076 | 463684824 | 27,8209 | 9,1815 |2,8887 | 243,2 4705{ 4
775 | 500625 | 165484375 | 27,8368 | 9,1855 12,8893 | 2435 | 4717 5
776 | 602176 | 467288576 | 27,8568 | 9,1894 |2,8899 | 243,8 | 4729.5 6
777 | 603729 | 469097433 | 27,8747 | 9,1933 |2,8904 | 244,1 | 47417 7
778 | 605284 | 470910952 | 27,8927 | 9,1973 :2,8010 | 244,4 ;| 47539 g8
779 | 606841 | 472729139 | 27,9106 | 9,2012 |2,8915 | 244,7 | 47661 9
780 | 608400 | 474552000 | 27,9285 | 9,2052 [2,8921 | 245,0 | 4778,4 | 78,0
781 | 609961 | 476379541 | 27,9464 | 9,2091 |2,8927 |245.4 | 4790.,6 1
782 | 611524 | 478211768 | 27,9643 | 9,2130 |2,8932 | 245,7 | 48029 2
783 | 613089 | 480048687 | 27,9821 | 9,2170 |2.8938 | 246,0 | 43152 8
784 | 614656 | 481890304 | 28,0000 | 9.2209 |2.8943 | 246,3 | 48275 4
785 | 616225 | 483736625 | 28,0179 | 9.2248 |2.8949 | 246,6 | 4839,8 5
786 | 617796 | 485587656 | 28,0367 | 9,2287 |2.8954 }246,9 | 4852,2 8
787 | 619369 | 487443403 | 28,0535 | 9.2326 |2.8960 | 247,2 | 4864.5 7
788 | 620944 | 489303872 | 28,0713 | 9,2365 12,8965 | 247,6 | 4876.9 8
789 | 622521 | 491169069 | 28,0891 | 9,2¢404 | 28971 |247.9 | 48893 e
790 | 624100 | 423039000 ] 28.1069 | 9,2443 | 2,8976 | 248.21] 4901.7 | 79.0°
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820
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791 | 625681 { 494913671 | 28,1247 | 9,2482 (08982 | 2485 [ 4914.1 91
792 | 627264 | 496793088 | 28,1425 | 9,2521 | 2,8987 | 248,8 | 4926,5 2
'793 | 628849 | 498677257 | 28,1603 | 9,2560 | 2,8993- | 249,1 | 4939.0 3
794 | 830436 | 500566184 | 28,1780 | 9,2599 | 2,8998 |249.4 | 49514 | ; 4
1795 | 632025 | 502459875 | 28,1957 | 9,2638 | 2,9004 ) 249.8 | 4963,9 '} + 5
796 | 633616 | 504358336 | 28,2135 | 9,2677 | 2.9009 | 250,1 | 49764 | | &
797 | 635209 | 506261573 | 28,2312 | 9,2716 | 2,9015 | 250,4 | 4988,9 | . 7
798 | 636804 | 508169592 | 28,2489, [ 92754 | 2,9020 | 250,7 | 5001,4 | ° 8
799 | 638401 | 510082399 | 28,2666 | 9,2793- | 2,9025 | 251,0 | 50140 9
800 | '640000 | 512000000 } 28,2843 | 9,2832 | 2,9031 | 251,3 | 5026,5- | 80,0
8017 641601 | 513922407 | 28,3019 | 9,2870 | 2,9036 | 251,6 | 5039,1° 1
BO2 | 643204 | 515849608 | 28,3196 { 9,2909 | 2.9042 | 252,0 | 5051,7 2
803 | 644809 | 517781627 | 28,3373 | 9,2948 | 2,9047 | 252,3 | 5064,3 3
804 | 646416 | 519718464 | 28,3549 | 9,2986 | 22,9053 | 252,6 | 5076,9 | | 4
£05 | 648025 | 521660125 | 28,3725 1 9,3025 | 2.9058 | 252,9 | 5089,6 | . 5
806 | 649636 | 523606616 | 28,3901 | 9,3063 | 2,9063 | 253,2 | 51022 | * 6
807 | 651249 | 525557943 | 28,4077 | 9,3102 | 2,2069 | 253,5 | 5114,9 7
808 | 652864 | 527514112 | 28,4253 | 9,3140 | 2,9074 | 253,8 | 51276 | | 8
809 | 654481 | 529475129 | 28,4429 | 9,3179 | 2,9079 [ 254,2 | '5140,3 9
810 | 656100 | 531441000 | 28,4605 | 9,3217 | 2.,9085 | 254,5 | 5153,0 | 81,0
811 ] 657721 | 533411731 | 28,4781 | 9,3255 | 2,9090 | 254,8 | 5165,7 1
812 | 659344 | 535387328 | 28,4956 | 9,3294 | 2,9096 | 255,1 | 5178,5 2
813 | 660969 | 537367797 | 28,5132 | 9,3332' | 2,9101 | 255,4 | 5191,2 3
814 | 662596 | 539353144 | 28,5307 | 9,3370. | 2,9106 | 255,7 { 5204,0 4
815 | 664225 | 541343375 | 28,5482 | 9,3408 | 2.9112 | 256.0 | 5216,8 5
816 | 665856 | 543338496 | 28,5657 | 9,3447 | 2,9117 [ 256,4 | 52296 | . 6
817 | 667489 | 545338513 | 28,5832 | 9,3485 | 2,9122 | 256,7 | 5242,4 ¥
818 | 669124 | 547343432 | 28,6007 | 9,3523 | 2.9128 [ 257,01 5255,3 8
819 | 670761 | 549353259 | 28,6182 | 9,3561 | 2,9133 | 257,3 | 5268,1 g
820 | 672400 | 551368000 | 28,6356 | 9,3599 | 2,9138 | 257,6 | 5281,0, | 82,0
821 | 674041 | 553387661 | 28,6531 | 9,3637 | 2,9143 | 257,9 | 5293,9 A
822 | 675684 | 555412248 | 28.6705 | 9,3675 | 2,9149 | 258,2 | 5306,8 | / 2
823 | 677329 | 557441767 | 28,6880 | 9,3713 | 2,9154 | 258,6 | 5319,7 3
824 | 678976 | 559476224 | 28,7054 | 9,3751 | 2.9159 | 2589 | 5332,7 ]
825 | 680625 | 561515625 | 28,7228 | 9,3789 | 29165 | 259,2 | 5345.6, 5
826 | 832276 | 563559976 | 28,7402 | 9,3827 | 2.9170 | 259,5 | 5358,6 6
827 | 683929 | 565609283 | 28,7576 | 9,3865 | 2.9175 | 2598 | 5371.6 7
828 | 685584 | 567663552 | 28,7750 | 9,3902 | 2,9180 | 260.1 | 5384,6 g
829 | 887241 | 569722789 | 28,7924 | 9,3940 | 2.9186 | 260.4 | 53976 | . 8
830 | 688900 | 571787000 | 28,8097 | 9,3978 | 2,9191 | 260.8 | 5410,6 | §3.0
831 | 690561 | 573856191 | 28,8271 | 9,4016 | 2,9196 | 261,1 | 5423,7 1
832 | 692224 | 575930368 | 28,8444 | 9,4053 | 2,9201 | 261,4 | 5436.7 2
833 | 693889 | 578009537 | 28,8617 | 9,4091 | 2,9206 | 261,7 | 5449,8 3
834 | 695556 | 580093704 | 28,8791 | 9,4129 | 2,9212 | 262,0 | 5462,9 | - &
835 | 697225 | 582182875 | 28,8964 | 9,4166 | 2,9217 | 2623 | 5476,0 | - 5
836 | 698896 | 584277056 | 28,9137 | 9,4204 | 2.9222 | 262,6 | 5489,1 &
837 | 700569 | 586376253 | 28,9310 | 9,4241 | 2,9227 | 263,0 | 5502,3 z
838 | 702244 | 588480472 | 28,9482 | 9,4279 | 2,9232 | 263.3 | 55154 g
339 | 703921 | 690589719 | 28,9655 | 9,4316 | 2,9238 | 263,6 | 5528,6 9
8404 705600 | 592704000 | 28,9828 | 9,4354 | 2.9243 | 263.9 | £541.8 | 840
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841
842

844
845
846
847
848
849
850

851

707281
708964
710849
712336
714025
715716
717409
719104
720801
722500

724201
725904
727609
729316
731025

732736
734449
736164
737881
739600

741321
743044
744769
746496
748225

749956
751689
753424
755161
756900

758641
760384
762129
763876
765625

767376
769129
770884
772641
774400

776161
777924
779689
781456
783225

784996
786769
788544
790321
792100

594823321
596947688
599077107
601211584

603351125

605495736
607645423
609800192
611960049
614125000

616295051
618470208
620650477
622835864
625026375
627222016
629422793
631628712
633839779
636056000

638277381
640503928
642735647
644972544
647214625

649461896
651714363
653972032
656234909
658503000

660776311
663054848
665338617
667627624
669921875

672221376
674526133
676836152
679151439
681472000

683797841
686128968
688465387
690807104
693154125
695506456
697864103
700227072
702595369
704969000

29,0000
29,0172
29,0345
29,0517
29,0689
29,0861
29,1033
29,1204
29,1376
29,1548

29,1719
29,1890
29,2062
29,2933
29,2404
29,2575
29,2746
29,2916
29,3087
29,3258
29,3428
29,3568
29,3769
29,3939
29,4109
29,4279
29,4449
29,4618
29,4788
29,4958
29,5127
29,5296
29,5466
29,5635
29.5804
29,5973
29,6142
29,6311
29,6479

29,6816
29,6985
29,7153
29,7321
29,7489
29,7658
29,7825
29,7993
29,8161
29,8329

9,4391
9,4429
9,4466
9,4503
9,4541
9,4578
9,4615
9,4652
9,4690
9,4727
9,4764
9,4801
9,4838
9,4875
9,4912
9,4949
9,4986
9,5023
9,5060
9,5097
9,5134
9,5171
9,5207
9,5244
9,5281
9,5317
9,5354
9,5391
9.5427
9,5464

9,5501
9,5537
9,5574
9,5610
9,5647
95683
9,5719
9,5756
9,5792
9,5828

9,5865
9,5901
9,5937
9.5973
9,6010
9,6046
9,6082
9,6118
9,6154
9,6190

2,9248
2,9253
2,9258
2,9263
2,9269
2,9274
2,9279
2,9284
2,9289
2,9294
2,9299
2,9304
2,9309
2,9315
2,9320
2,9325
2,9330
2,9335
2,9340
2,9345

2,9350
2,9355
2,9360
2,9365
2,9370
2,9375
2,9380
2,9385
2,9390
2,9395
2,9400
2,9405
2,9410
2,9415
2,9420
2,9425
2,9430
2,9435
2,9440
2,9445
2,9450
2,9455
2,9460
2,9465
2,9469
2,9474
29479
29484
2.9489
2,9494

264,2
264,5
264,8
265,2
265,5
265,8
266,1
266,4
266,7
267,0
267,4
267.7
268,0
268,3
268,6
268,9
269,2
2695
269,9
270,2
270,5
270,8
271,1
271,4
271,7
272,1
272,4
2727
273,0
273,3
2736
273,9
274,3
274,6
274,9
275,2
2755
275,8
276,1
276,5
276,8
277,1
277,4
277,7
278,0
278,3
278,7
279,0
279.3
279,6

5764,9
5768,3
5781,8
5795,3
5808,8

59822,3
5835,9
5849,4
5863,0
5876.5
5890,1
5903,8
5917,4
5931,0
5944,7
5958,4

6082,1
6096,0
6109,8
6123,7
6137,6
6151,4
6165.3
6179,3
6193,2
6207,2
6221,1
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910

930

= 1 sl

891—940
R
’ 2 3 * L
n n n Vn Ve logn : zd + a
‘891 | 793881 | 707347971 29,8496 | 9,6226 | 2,9499 | 279,9 6235,1 39,1
892 | 795664 | 709732288 | 29,8664 | 9,6262 | 2,9504' 280,2 | 6249,1 2
893 | 797449 | 712121957 | 29,8831 | 9,6298 | 2,9509 280,5 | 6263,1 3
t894 799236 | 714516984 | 29,8998 | 9,6334 | 2,9513 280,9 627#,2, 4
895 | 801025 | 716917375 | 29,9166 | 9,6370 2,9518 | 281,2 | 6291,2 5
896 | 802816 | 719323136 | 29,9333 | 9,6406 2,9523 | 281,5 | 6305,3 6
897 | 804609 | 721734273 | 29,9500 |- 9,6442 2,9528 | 281,8 | 6319,4 {4
898 | 806404 | 724150792 | 29,9666 | 9,6477 2,9533 | 282,1 | 6333,5 8
899 | 808201 | 726572699 | 29,9833 | 9,6513 2,9538 | 282,4 | 6347,6 9
900 | 810000 | 729000000 | 30,0000 | 9,6549 2,9542 | 282,7 | 6361,7 {90,0
901 | 811801 | 731432701 | 30,0167 | 9,6585 2,9547 | 283,14 | 8375,9 1
902 | 813604 | 733870808 | 30,0333 | 9,6620 2,9552°] 283,4 | 6390,0 2
903 | 815409 | 736314327 30,0500 | 9,6656 | 2,9557 | 283,7 6404,2 3
904 | 817216 | 738763264 | 30,0666 | 9,6692 2,9562 | 284.0 | 6418,4 4
905 | 819025 | 741217625 | 30,0832 | 9,6727 | 2,9566 2843 | 6432,6 5
906 | 820836 | 743677416 | 30,0998 9,6763 | 2,9571 | 284,6 | 6446,8 6
907 | 822649 | 746142643 | 30,1164 | 9,6799 2,9576 | 284,9 | 6461,1 7
908 | 824464 | 748613312 | 30,1330 | 9,6834 | 29581 285,3 | 84753 8
909 | 826281 | 751089429 | 30,1496 | 9,6870 2,9586 | 285,6 | 6489,6 9
910 | 828100 | 753571000 | 30,1662 | 9,6905 2,9590 | 285,9 | 6503,9 |91,0
911 | 829921 | 756058031 | 30,1828 | 9,6941 2,9595 | 286,2 | 6518,2 1
912 | 831744 | 758550528 | 30,1993 | 9,6976 | 2,9600 286,56 | 65632,5 2
913 | 833569 | 761048497 | 30,2159 : 9,7012 2,9605 | 286,8 | 8548,8 3
914 | 835396 | 763551944 | 30,2324 9,7047 | 2,9609 | 287,1 | 6561,2 4
915 | 837225 | 766060875 | 30,2490 | 9,7082 | 2,9614 287,5 | 6575,5 5
916 | 839056 | 768575296 | 30,2655 | 9,7118 2,9619 | 287,8 | 6589,9 6
917 | 840889 | 771095213 | 30,2820 | 9,7153 2,9624 | 288,1 | 6604,3 7
918 | 842724 | 773620632 | 30,2985 | 9,7188 2,9628 | 288,4 | 6618,7 8
919 | 844561 | 776151559 | 30,3150 | 9,7224 2,9633 | 288,7 | 6633,2 9
‘920 846400 | 778688000 | 30,3315 | 9,7259 2,9638 | 289,0 | 6647,6 | 92,0
921 | 848241 | 781229961 | 30,3480 9,7294 | 2,9643 | 289,3 | 6662,1 1
9221 850084 | 783777448 | 30,3645 | 9,7329 | 2,9647 289,7 | 6676,5 2
923 | 851929 | 786330467 | 30,3809 | 9,7364 2,9652 | 290,0 | 6691,0 3
924 | 853776 | 788889024 | 30,3974 9,7400 | 2,9657 | 290,3 | 6705,5 4
925 | 855625 | 791453125 | 30,4138 9,7435 | 2,9661 | 290,6 | 6720,1 5
926 | 857476 | 794022776 | 30,4302 9,7470 | 2,9666 | 290,9 | 6734,6 6
927 ) 859329 | 796597983 | 30,4467 | 9,7505 2,9671 | 291,2 | 6749,2 b £
928 | 861184 | 799178752 | 30,4631 9,7540 | 2,9675 | 291,5 | 6763,7 8
929 | 863041 | 801765089 | 30,4795 9,7575 | 2,9680 | 291,9 | 6778,3 9
930 | 864900 | 804357000 | 30.4959 | 9,7610 2,9685 | 292,2 | 6792.9 |93.0
931 | 866761 | 806954491 | 30,5123 | 9,7645 | 2.9689 | 292,5 | 6807,5 1
932 | 868624 | 809557568 | 30,5287 | 9.7680 | 2,9694 | 292,8 | 68222 2
933 | 870489 | 812166237 | 30,5450 | 9,7715 | 2,9699 | 293,1 | 6836,8 3
934 | 872356 | 814780504 | 30,5614 | 9,7750 | 2,9703 | 293,4 | 6851,5 4
935 | 874225 | 817400375 | 30,5778 | 9,7785 | 2.9708 | 293,7 | 6866,1 5
936 | 876096 | 820025856 | 30,5941 | 9,76819 | 2,9713 | 294,1 688(_),8 6
937 | 877969 | 822656953 | 30,6105 | 9,7854 | 2,9717 | 294.4 | 6895,6 7
| 938 | 879844 | 825293672 | 30,6268 | 9,7889 | 2,9722 | 294.7 | 6910,3 8
939 | 881721 | 827936019 | 30,6431 | 9.7924 | 2.9727 29(:).0 6925,0 9
940 ]| 883600 | S30584000 { 30,6594 | 9,7959 | 2.9731 1295.3 1 6€939.8 194.0
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980
981

985
986

988
989
2900

885481
887364
889249
891136
893025
894916
896809,
898704
900601"
902500

904401
906304
908209
910116
912025

913936
915849
917764
949681
921600
923521
925444
927369°
929296
931225

933156
935089
937024
938961
940900
942841
944784
946729
948676
950625
959576
954529,
956484
958441
960400
962361
964324
966289
968256
970225
972196
974169
976144
978121
980100

833237621 |

835396888
838561807
841232384
843908625

846590536
849278123
851971392
854670349
857375000

860085351
862801408
865523177
868250664
870983875

873722816
876467493
879217912
881974079
884736000

887503681
890277128
893056347
895841344
898632125
901428696
904231063
907039232
909853209
912673000
915498611
918330048
921167317
924010424
926859375

929714176
932574833
935441352
938313739
941192000

944076141
946966168
949862087
952763904
955671625

958585256
961504803
964430272
967361669
970299000

30,6757
30,6920
30,7083
30,7246
30,7409
30,7571
30,7734
30,7896
30,8058
30,8221
30,8383,
30,8545
30,8707
30,8869
30,9031
30,9192
30,9354
30,9516
30,9677
30,9839
31,0000
31,0161
31,0322
31,0188
31,0644
31,0805
31,0966
31,1127
31,1288
31,1448

31,1609
31,1769
31,1929
31,2090
31,2250
31,2410
31,2570
31.2730
31,2890
31,3050
31,3209
31,3369
31,3528
31,3688

31,3847

31,4006

31.4166
31,4325

31,4484

31,4643

9,7993
9,8028
9,8063
9.8097
9,8132
9,8167
9,8201
9,8236
9,8270
9,8305
9,8339
9,8374
9,8408
9,8443
9,8477

9,8511

9.9632
9.9666

2,9736
2,9741
2,9745
2,9750
2,9754
2,9759
29763
2,9768
2,9778
29777
2,9782
2,9786
2,9791
2,9795
2,9800

2,9805,

2,9800
2,9814
2,9818
2,9823

2,9845
2,9850
2,9854
2,9859
2.9863
2,9868
2,9872
2.9877
2,9881
2,9886
2,9390

2,9894
2,9899
2,9903
2,9908
2,9912
2,9917
2,9921
2,9926
2,9930
2,9934
2,9939
2,9943
2,9948
2.9952
2.9936

295,6
2959

296,3

296,6
296,9
297,2
297,5

73138
7329,0
7344,
7359,4
7374,6
1389,8
7405,1
7420.3

7543,0
7558,4
2673.8
7589.2
7604,7
7620.1
7635.6
7651,1
7666.8
7682,1
76972,7
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W

© © ©
0 ~3 o o
w - - -
CPODNG CEUN CORNn PPWEH COPUR RRAYNS QERNRVRERR QoeIp 0w

©
o



—— —_ 4
8 s, zd*
n at 3 }';' " logit | =d St L
991 | 982081 | 973242271 | 31,4802 | 9,9699 | 2,9961 |311.3 | 7713,2 | 991
992 | 984064 | 976191488 | 31,4960 | 9.9733 | 2,9965 | 311,6 | 7728,8 2
993 | 986049 | 979146657 | 31,5119 | 9,9766 | 2,9969 |312,0 | 7744,4 8
994 | 988036 | 982107784 | 31,5278 | 9,9800 | 2,9974 | 312,3 | 7760,0 4
995 | 990025 | 985074875 | 31,5436 | 19,9833 | 2,9978 | 312,6 | 7775,6 5
996 | 992016 | 988047936 | 31,5595 | 9,9866 | 2,9983 | 312,9 | 77913 ]
997 | 994009 | 991026973 | 31,5753 | 9,9900 | 2,9987 | 313.2 | 7806,9 7
998 | 996004 | 994011992 | 31,5911 | 9,9933 | 2,9991 | 313,5 | 7822,6 8
999 | 998001 | 997002999 | 31,6070 | 9.9967 | 2,9996 | 313,8 | 7838,3 9
2000 1000000 11000000000 31,6228 | 10,0000 | 3,0000 | 314,2 | 7854,0 1100,0
2. Tahtsamate jadvsuuruste tabel.
:':‘;' s n log n E‘:’: X n logn f‘:’s" ” logn
3
7 |3,1415927 | 049715 | ¢ 981 0,99167 |}3:x|0.984745 | 0,99332
2n |6,2831853 | 0,79818 | ¢* |96,2361 | 1,08334 |1 2g0.050963 | 0,70730-2
87 (94247780 007427 | Vg |8,13209198 | 0,49583 |2}y | 6,26418% | 0.79688
73 |1,5707963 | 0,19612 | 7:)2|2,221442 | 034663 | V27 |4.429447 | 0,64635
7:3 |1,0471976 | 0,02003 |2V |3,544908 | 0,54960 | #)g |9.839757 | 0,99298
7:4 |0,7853982 | 0,89509-1 | V2= |2,506628 | 0,38909 | 7=}27 | 13.91536 | 1,14350
n® |9,8696044 | 0,99480 |}z :2|1,253314 | 0,00806 |=:¥7g|1,003033 | 0,00132
#® |31,008277 | 1,40145 |)2:7|0,797885 | 0,90194-1 | z:V29| 0,709252 | 0.85080-1
V7 |1,7124539 | 0,24857 |)3%7|0,977205 | 0,98998-1| ¢ |2,718262 | G 43429
EJ 3
V= | 1,4645919 | 0,16572 | V2= |1,845261 | 026606 | ¢* | 7389056 | 0.86859
3
4nt |39,478418 | 1,50638 |V7:2|1,162447 | 0,06537 | 1:e |0,367879 | 0,56571-1
s
%14 2,4674011 | 039224 |V :4|0,922635 | 0,96503-1| 1:¢® [0,135335 | 0,13141-1
3
7Y 2 | 4,4428829 | 0,64767 |VZ:|0,860254 | 0,93463-1 'V? 1,648721 | 0,21715
i
Ve 1398612 | 0,14478
3. Monede murdude ruut- ja kuupjuured.
3 =1 1.8 Pl S
s Vrn Vel 2| Va|Va|rlVn | af{r|Vs | Vs
0,01 | 0,100 | 0,215 | 0,25 | 0,500 | 0,630 | /. | 0,500 | 0,630 | 35 | 0,612 | 0,721
002 | 0,141 | 0271 | 0,3 | 0,548 | 0,669 | 3/ | 0,866 | 0,909 | */s | 0,791 | 0,856
0,03 | 0173 | 0311 | 0.4 | 0632 | 0,737 | ¥/s | 0,408 | 0,550 | 7/s | 0,935 | 0,956
0,04 | 0,200 { 0,342 | 0.5 | 0.707 | 0,794 | /s | 0.913 | 0,941 | /s | 0.333 | 0,481
0,05 | 0,224 | 0.368 | 0.6 | 0,775 | 0,843 | */; | 0.378 | 0,523 | *, | 0,471 | 0,606
0,06 | 0,245 | 0391 | 6,7 | 0,837 | 0,888 | %/ | 0,535 | 0,639 | *5 | 0,667 | 0,763
07 | 0,265 | 0,412 | 0,75 | 0,857 | 0,909 | %7 | 0,655 | 0,754 | *lp | 0,745 | 0.822
0,08 | 0,283 | 0,431 | 08 | 0,894 | 0.928 | ¥/ | 0.756 | 0,830 | s | 0,382 | 0,916
0,09 | 0,300 | 0,448 | 0,9 | 0,949 | 0,965 | 33 | 0,845 | 0,894 | ¥/,s| 0,289 | 0,437
01 | 0316 | 0,464 | i/, | 05577 | 0,693 | ¢/7| 0,926 | 0,950 | */,5| 0,645 | 0,747
02 |0447]0 2 {0816 | 0,874 | ¥/a | 0354 | 0500 | 7. 0,764 | 0,836

’

n) = 0,50285 — 1
log (1 : =) = 0,50856 — 2,

Sellese tabelisse on paigutatud sageli esinevate suuruste arvtdhendused ja nende loga-

ritmid, kus = tdhendab Ludol

318310; log (1
— 0,032252;

1:m = 0

1:xn8
. g vaartusi vt. allp.) ja e naturaal-logaritmide alust.

phi arvu ¢ maakera gravitatiivset kiirendust (g Tallinnas

jargmistega :

taiendada
log (1: =2 = 0,00570 — 1;

, Tartus, 9,818 m/sek

Tabelit 2.
1:72=0,101321

- 9,819 m/sek?



4. Segmendi kaare, koolu, kdrguse ja pindala tabel,
kol =1

w

4+ Tahised: segmendi(v6isektori) kaare pikkus;
b koodlu pikkus; & segmendi kdrgus;
S segmendi pindala; ¢° kesknurk.

L

selle vastu

-3

Y st LI i N

|
©

o

4

b b
002} 0,0000] 51 [o,890{0,861]0,097 0,113
'004] 0,0000| 52 {0,908/0,877{0,101 |0,115
6] 0,0000] 53 }0,925/0,892{0,105 0,118
009 0,0000f 54 |0,943]0,908}0,109 }0,120
'011] 0,0001| 55 }0,96010,924/0,113 0,122
0'105}0.105]0.0014/0,013} 0,0001| 58 [0,977}0,93910,117 {0,124
0.122{0,122/0,00190,015] 0,0002| 57 10,995 0,95410,121 0,126
0,140}0,140]0,0024 10,017| 0,0002 58 |1,012{0,970{0,125 |0,129
0,157/0,1570,0031 0,019 0,0003 59 {1,030{0,985{0,130 {0,132
10 {0,175/0,174{0,00380,021 | 0,0004} 60 }1,047}1,00010,134 {0,134
11 [0/192]0,1920,0046{0,024] 0,0006{ 61 {1,065{1,015{0,138 0,136
12 10’209 |0'209{0.0055]0,026] 0,0008] 62 |1,082|1,030{0,143 {0,138| 0,0996
) 0,0010| 63 |1,1001,045}0,147 [0,140| 0,1043

14 |0/244]0/2440,0075{0,030] 0,0012{ 64 {1,117}1,0600,152 |0,143{ 0,1091
15 |0,262]0261[0.0088{0,033} 0,0015| 65 |1,135{1,075]0,157 {0,148| 0,1141
16 |0,279]0.278]0,009710,035 0,0018} 66 }1,152{1,088{0,161 0,148| 0,1192
! X 0,0022{ 67 }1,1691,104]0,168 {0,150 0,1244

18 [0314]0313]0,0123) 0,039} 0,0026} 68 |1,187]1,11810,171 |0,153| 0,1298
19 0'332}0.330]0,0137|0,041] 0,0030} 69 {1,204/1,133/0,176 {0,156] 0,1353
20 {0.349]0,347]0,0152{0,044 0,0035] 70 |1,222{1,147/0,181 |0,158| 0,1410
21 {0.367]0.365]0,01680,046§ 0,00411 71 11,23911,161}0,186 {0,160 0,1468
22 |0/384)0,382|0,01840,048] 0,0047| 72 |1,257/1,178}0,181 l0,162| 0,1528
23 {0401/0,399{0,0201 10,050} 0,0053{ 73 {1,27411,1900,196 0,185 0,1589
24 10'419]0/4160,0219]0,052 | 0,0081| 74 |1,292]1,203l0,201 {0,168 0,1851
25 10,4360.43310,0237}0,054] 0,0069] 75 |1,309/1,218{0,207 {0,170| 0,1715
26 |0,454]0.450}0,0258}0,056} 0,0077| 76 {1,327}1,23110,212 {0,172} 0,1781
27 |0,471{0,467{0,0276]0,058 0,0088] 77 |1,844}1,245]0,217 |g,174| 0,1848
28 |0.485]0/484]0.0297}0,061 | 0,0096] 78 {1,361}1,25010,223 |0,177} 0,1916
20 |0,506/0.501]0,0319 0,063} 0,0107{ 79 {1,379{1,2720,228 10,180| 0,1986
30 10.524]0.518]0,0341]0,066] 0,013} 80 {1,396{1,286{0,234 0,182] 0,2057
31 |0,541/0.53510,0384{0,083| 0,0130} 81}1,414}1,209} 0,240 |0,18410,2130
32 10/559}0.551]0.0857{0,070] 0,0143] 82]1,431{1,812] 0,245 {0,187} 0,2204
33 |0'576]0.568]0.0412]0,072} 0,0157| 83 }1,449}1,325}0,251 }0,190] 0,2280
'5850.0437]0,075 0,0171} 84 {1,466]1,328] 0,257 {0,192} 0,2358
’601]0,046310,077 0,0186] 85 {1,48411,351] 0,263 10,194 0,2457
'61810,0489[0,079§ 0,0203} 86 11,50111,364] 0,269 10.197] 0,2517
'63510.0517 {0,081 | 0,0220] 87 11,5181,377} 0,275 0,200 0,2599
v 0.0238| 88 |1,53811,389] 0,281 {0,202
810.05740,084| 0,0257| 89 1,55311,402 0,287 10,205 0,2768
"68410.0603}0 088 0,0277| 90 |1,571{1,414} 6,293 J0,207) 0,2854
,760}0,0833]0,088| 0,0208{ 91{1,588]1,427] 0,299 {0,210 0,2942
717}0,066410,0921 0,0320f 9216,60811,439] 0,305 {0,212 0,3032
43 |0,75110,73370,0696{0,095| 0,0343} 93{1,623)1,451} 0,312 |0,215 0,3123
44 |0,768]0,749]0,0728}0,097] 0,0366] 941,641{1,462] 0,318 |0,218) 0,3215
45 |0,7850,765]0,07610,099] 0,0392] 95|1,658}1,475] 0,324 }0,220] 0,3309
46 |0,803{0,782/0,080 {0,101| 0,0418] 96{1,676]1,486] 0,331 |0,222] 0,3405
47 |0,820{0,7980,083 {0,108} 0,0445| 97]1,693]1,488] 0,337 |0,225] 0,3502
48 |0,8380,814}0,087 {0,106| 0,0473] 98]1,710]1,509] 0,314 |0,228 0,3601
49 |0,855/0,829/0,090 }0,109] 0,0503] 99]1,728/1,521} 0,351 {0,231} 0,3701
50 |0,873]0,845[0,094 {0,111} 0,0533}10011.74511,532] 0,357 |0,233] 0,3803
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3. Leida segmendi

2. Leida kool b, kui
b3

00
-0

=12cm, kesknurk ¢ = 1150,

115 ja tema vastu teisest lahtrist (/) leiame kaare pikkuse
000 -3 O b O 0D -
o
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2
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8
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1 (cm).
HE

-

20.0,083=1,66 (dm). 4. Leida
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252.0,2457 ~ 153,56 (cm?).

8,78 (mm).
(¢) k. 22, otsime arvu 47 ja tema vastu —
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24,084

15.0,585
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252, saame
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oi sektori kaar /, ku

W

Seitsmendast lahtrist 1k. 22 otsime arvu 85 ia

Esimesest lahtr.

850,

ga, saame [=12.2,007
Esimesest lahtrist () lk. 22 otsime arvu 34 ja selle vastu kolmandast laht-

ime arvu

Leida segmend

ja ¢

o A

Lk. 23 esimesest lahtrist (¢°) ots
2,007, mida tuleb korrutada 12-

r=15 mm ja ¢ =34

Tabeli kasustamine.

segmendi S, kui r=25cm
viimsest lahtrist leiame 0,2457, mida tuleb korrutada

8

2,

[~

2
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kérgus i, kui r=20dm ja ¢ =470,
neljandast lahtrist leiame 0,083, mida tuleb korrutada 20, saame %

rist (b) leiame 0,585, mida tuleb korrutada 15, saame &
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0
1,758} 0.523 |0,297] 0,6540| 163} 2,845 | 1,978} 0,852 | 0,431} 1,2763
1,766} 0,531 |0,300] 0,6676 | 164 2,862 |1,981] 0,861 |0,434| 1,2034
1.774) 0,538 |0,303| 0,6813 | 165 2,880 | 1,983 0,870 10,438} 1,3105
1,782 0,546 {0,308} 0,6951 | 166 2,897 |1,985] 0,878 |0,442] 1,8277
1.790] 0,554 {0,308} 0,7090 | 167} 2,915 | 1,987 0,887 |0,446| 1,3449
1,798 0,562 {0,312 0,7230| 168] 2,932 | 1,989] 0,896 |0,450] 1,3621
0,7372| 169 2,950 | 1,991 0,904 | 0,454 1,3794
07514 170} 2,967 |1,992] 0,913 {0,458 1,3067
o,'mssl 171 2,985 {1,994 0,922 |0,462] 1,4140
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0,7803
0,601 {0,328] 0,7950
0,609 }0,331{ 0,8097| 174} 3,037 |1.997} 0,948 |0,474] 1,4662
0,8245| 175] 3,054 11,998 0,956 |0,478) 1,4836
0,625 10,337} 0,8395| 176} 3,072 |1,999] 0,985 {0,483} 1,5010
0,634 10,340} 0,8546| 177 3,089 | 1,999} 0,974 |0,487| 1,5185
0,642 10,344} 0,8697| 178} 3,107 {1,999 0,982 0,491 1,5359
0,650 10,347 0,8850 179 3,124 | 1,999 0,991 }0,496 1,5533
0,658 §0,350§ 0,9003| 1801 3,142 |2,0001 1,000 10,500! 1,5708
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Ringi sektori ja segmendi valemeid.

1) Ringi sektori ja segmendi kaar I==ry: 180=0,017453 ro = V b2+ 16/3h2;
r=1s(b2+4h%: h;

2) Sektori S=1/21r=nr2p :360=0,0087 r2p;

3) Segmendi S=121lr—1Y2b (r—h)=1/2r2(ny.: 180 — sin ¢);

4) Kodlu pikkus b =2V h(2r—h) = 2rsin 1/2 o;

5) Segmendi korgus h=r — VrP—ab2=r(1 — cos 12 ¢) =
—=12btan1/yo=2rsin21/4¢;

6) Kui /=r, siis © ~57°17°44,8” (radiaan).
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5. Trigonomeetriliste funktsioonide loomulikke vadrtusi:
sin 0°—45° ja cos 45°—90°.

Tabeli kasustamine.

1. Leida sin 25%40'.
Otsime tabeli esime-
sest lahtrist (kraad)
arvu 25 ja laheme ho-
risontaalrida modda
paremale poole kuni
kuuenda lahtrini (40),
millest leiame 0,43313,
mis ongi otsitava nur-

ga sin, jarelikult sin
5040’ = 0,43313.

2. Samast tabelist
leiame ka cos iile 459,
kus minutid lugeda alt!
Leida cos 67920". Ot-
sime tabeli viimsest
lahtrist (kraad) arvu 67
ja laheme horisont.-
rida modda vasakule
3-da lahtrini (20") alt
vaadata! ja leiame
0,38537, jarelikult cos
67920’ = 0,38537.

Téhele panna! cos
450, 460, 470 jne. nurga
funkts. leidmiseks tu-
leb vbtta sin 44%0,
45%(, 460" jne.

3. Kui tabelis pole,
nurga funkts. vaartust,
nait. cos 23028, siis
leitakse see interpo-
leerimisega  jargmi-
selt.

Votame

sin 23930"=0,39875

ja sin 23920'=0,39608
vahe 10'=0,00267

1" vahe=0,000267

8 — =0,000267 .8~

~ 0,00214.

Siinus

10*

20°

30

40*

50

O N G phw uamwO

0,00291
0,02036
0,03781
0,05524
0,07266
0,09005
0,10742
0,12476
0,14205
0,15931
0,17651
0,19366

|0,21076

0,22778
0,24474
0,26163
0,2_7843
0,29515
0,32832
Q,34475
7|0,36108

10,37730

0,39341
0,40939
0,42525
0,44098
0,45658
0,47204
0,48735
0,50252
0,51753
0,53238
0,54708
0,56160
0,57596
0,59014
0,60414
0,61795
0,63158
0,64501
0,65825
0,67129

0,68412
0,69675

0,00532
0,02327
0,04071
0,05814

0,07556|0

0,09295
0,11031
0,12764
0,14493
0,16218
0,17937
0,19652
0,21360
0,23062
0,24756
0,26443
0,28123
9,29793
0,31454
0,33106
0,34748
0,36379
0,37999
0,39608
0.47204
0,42788
0,44359

0,45917}0
0,47460

0,48989
0,50503
0,52002
0,53484
0,54951
0,56401
0,57833
0,59248
0,60645
0,62024
0,63383
0,64723
0,66044
0,67344
0,68624
0,69883

000873

0,02618

0,04362
0,06105
,07846
0,09585
0,11320
0,13953
0,14781
0,16505
0,18224
0,19937
0,21644
0,23345
0,25038
0,26724
0,28402
0,30071
9,31730

0,33381 [0

0,35021
0,36650
0,38268
0,39875
0,41469
0,43051
0,44620
,46175
0,47716
0,49242
0,50754
0,52250
0,537 30.
0,55194
0,56641
0,58070
0,59482
0,60876
0,62251
0,63608
0,64945
0,66262
0,67559
0,68835
0,70091

0,01164
0,02908
0,04653
0,06395
0,08136
0,09874
0,11609
0,13341
;15069
0,16792

0,18509

0,20222
0,21928
0,23627
0,25320
0,27004
0,28680
0,30348
0,32006
,33655
0,35293
0,36921
0,38537
0,40141
0,41734
0,43313

0,44880

0,46433
0,47971
0,49495
0,51004
0,52498
0,53975
0,55436
0,56880
Q,58307

0,59716

0,61107
0,62479
0,63832
0,65166
0,66480
0,67773
0,60045,
0,70298

0,01454

0,031991

0,04943
0,06685%
0,08426
0,10164
0,11898
0,13629
0,15356
0,17078
0,18795
0,20507
0,22212
0,23910
0,25601
0,27284
0,28959
0,30625%
0,32282
0,33929
0,35565
0,37191
0,388053
0,40408
0,41998
0,43575
0,45140
0,46690
0,48226
0,49748
0,51254
G,52745
0,54220
0,55678
0,57119
0,58543

0,59949|

0,61337
0,62706

,64056
0,65386
0,66697
0,67987
0,69256
0,7050%

Jéarelikult’ sin 23028 =

| &0*

40!

30

Koosinus

0,39608 + 0,00214 = 0,39822.

20

10¢
1 »
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6. Trigonomeetriliste funktsioonide loomulikke vaartusi:

cos 00—450 ja sin 45°—900.

Koosinus

0"

10

20"

30°

50°

1,00000
0,99985
0,99939
0,99863
9,99756
0,99619
0,99452
0,99255
0,99027
0,98769
0,98431
0,98163
0,97815
0,97437
0,97030
0,96593
0,96126
0,95630
0,95106
0,94552
093969
0,93358
0,92718
0;92050
0,91355
0,90631
0,89879
0,8g9101
0,88295
0,87462
0,86603
0,85717
0,848053
0,83867
0,82904
0,81915
0,80902
0,79864
0,78801
0,77715
0,76604

'0,75471

0,74314
0,73135
0,71934
0,70711

1,00000
0,99979
0,99929
0,99847
0,99736
0,99594.
0,99421
0,99219
0,98986
0,98723
0,98430
0,98107
0,97754

-0,97371

0,96959
0,96517
0,96046
0,95545
0,95015
0,94457
0,93869
0,93253
0,92609
0,91936
0,91236
0,90507
0,89752
0,88968
0,88158
0,87321
0,86457
0,85567
0,84650
0,83708|
0,82741
0,81748
0,80730
0,79688
0,78622
0,77531
0,76417
0,75280
0,74120
0,72937
0;71732

0,99998]0,99996
0,99973| 0,99966
0,99917|.0,99905
0,998310,99813
0,997140,99692
0,99567|0,99540
0,99390| 0,99357

0,99182]0,99144|C

0,98944|0,98902
0,98676|0,98629
0,9837810,98325
0,98050|0,97992
0,97692|0,97630
0;97304|0,97237
0;96887|0,96815
0,96440|0,96363
0,95964|0,95882
0,95459{0,95372
0,949240,94832
0,94361|0,94264
6,93769| 0,93667
0,93148/0,93042
0,92499| 0,92388
0,91822[0,91706
0,91116|0,90996
0,90383|0,90259
0,89623|0,89493
0,888350,88701
0,88020| 0,87882
0,871780,87036
0,86310(0,86163
0,85416/0,85264
0,84495|0,84339
0,83549|0,83389
0,82577(0;82413}0,82248
0,81580(0,81412
0,80558 | 0,80386
0,79512|0,79335
0,78442| 0,78261
0,77347|0,77162
0,76229 | 0,76041
0,7508810,74896
0,73924(0,73728
0,72737|0,72537
0,71529|0,71325

0,97934
0,97566
0,97169
0,96742
0,96285
0,95799
0,95284
0,94740
0,94167
0,93565,
0,92935
0,92276
0,91590
0,90875
0,90133
0,89363
0,88566
0,87743
0,86892
0;8601%5
0,85r12
-0,84182
0,83228

0,81242
'0,80212]
[0,79158
0,78079
0,76977
0,75851
0,74703
0,73531
0,72337
0,71121

0,99989
0,99949
0,99878

'0,99776

0,99644
0,99482
0,99290
0,99067

0,08814] '

0,98531
0,98218
0,97875
0,97504'
0,97106
0,96667

0,96206 | *

0,95715
©0,95195
0,94646
0,94068
0,93462
0,92827
0,92164

0,91472/ 1
0,90753 .

0,90007
0,89232
0,88431
0,87603
0,86748
0,85866
0,84959
0,84025
0,83066
0,82082
0,81072

0,80038|"

9,78080
9,77897

0,76791
0,75661

0,74509
0,73333
0,72136
0,70916

60*

50

‘
40 )
Siinns

30°

20*

1

, Krasd

'i'abeli kasustamine.

1. Leida cos 36920'.
Tabeli esimesest laht-
rist (kraad) otsime arvu
36 ja temast paremal
horisontaalreas neljan-
dast lahtrist (20) leia-
me 0,80558; tahendab,
cos 36920’ = 0,80558.

2. Samast tabelist
leiame ka sin iile 450
minutid lugeda alt, kus
sin 459, 460, 470 jne.
leidmiseks tuleb votta
sin  449%(0’, 45%0’,
479%0" jne.

3. Kui tabelis pole
nurga cot vaartust, siis
selle leidmiseks tarvi-
tame interpoleerimist.
Nait. Leida cos 23°14".
Votame

cos 23°10° =0,91936

cos 23920 = 0,91822

vahe 10°=0,00114
1 vahe = 0,000114
4, — =4.0,000114=
= 0,000456 ~ 0,00046.
Jarelikult cos 23014 =
= 0,91936 — 0,00046 =
= 0,91890.
Markmeid:

1) Kui $=90°+ «a,
siis sin —=cos a ja cos¥—
= sina;

2) Kui =180+ a,
siis sin & = 7F sin a;
cos & =—cosa; kui & =
=270 + a, siis sin¥=
= —cosa; cos ¥ =
=+ sina.
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7. Trigonomeetriliste funktsioonide loomulikke védartusi:
tan 0°—45" ja cot 450—90°.

Tabeli kasustamine.

1. Leida tan 42°30".
Esimesest lahtrist otsi-
me arvu 42 ja temast
paremal viiendast laht-
rist leiame 0,91633;
tdhendab tan 42030 =
= 0,91633.

2. Samast tabelist
leiame cot iile 459,
minutid lugeda alt, kus
cot 459, 46° jne. leid-
miseks tuleb votta cot
449607, 45%0° jne.

3. Kui tabelis pole
nurga tan, siis selle
leidmiseks tuleb tarvi-
tada interpoleerimist
nagu lk. 24.

Markmeid:

1) Kui $ =90+ a,
siis tan ¥ = = cot «;
cot$="F tan a;

2) Kuia=180 + «,
siis tan¥ = + tan «a;
cot¥ =+ cota;

3) Kui $=270 + «,
siis tan %= cot « ja
cot¥="Ftana.

Krand

T

[

10’

20’

30°

40°

50°

O 0N O\t Hhw RO

0,00000
0,01746
0,03492
0,05241
0,06993
0,08749
0,10510
0,12278
0,14054
0,15838
0,17633
0,19438
0,21256
0,23087
0,24933
0,26795
0,28675
0,30573
0,32492
0,34433
0,36397
0,38386
0,40403

|0.42417

0,44523
0,46631
0,48773
0,50953
0,53171
0,55431
0,57735
0,60086
0,62487
0,64941
0,67451
0,70021
0,72654
0,75355
0,78129
0,80978
0,83910
0,86929
0,90040
0,93252
0,96569
1,00000

0,00291
0,02036
0,03783
0,05533
0,07285
0,09042
0,10805
0,12574
0,14351
0,16137
0,17933
0,19740
0,21560
0,23393
0,25242
0,27107
0,28990
0,30891
0,32814
0,34758
0,36727
0,38721
0,40741
0,42791
0;,44872
0,46985
0,49134
0,51319
0,53545
0,55812
0,58124
0,60483
0,62892
0,65355
0,67875
0,70455
0,73100
0,75812
0,78598
0,81461
0,84407
0,87441
0,90569
0,93797
0,97133

0,00582
0,02328
0,04075
0,05824
0,07578
0,09335
0,11099
0,12869
0,14648
0,16345
0,18233
0,20042
0,21864
0,23700
0,25552
0,27419
0,29305
0,31210
0,33136
0,35085
0,37057
0,39055
0,4108T.
0,43136
0,45222
0,47341
0,49495
0,51688
0,53920
0,56194
0,58513
0,60881
0,63299
0,65771
0,68301
0,70891
0,73547
0,76272
0,79070
0,81946
0,84906
0,87955
0,91099
0,94345
0,97700

0,00873
0,02619
0,04366
0,06116
0,07870
0,09629
0,11394
0,13165
0,14945
0,16743
0,18534
0,20345
0,22169
0,24008
0,25862
0,27732
0,29621
0,31530
0,33460
0,35412
0,37388
0,39391
0,41421
0,43481
0,45573
0,47698
0,49858
0,52057
0,54296
0,56577
0,58905
0,61280
0,63707
0,66189
0,68728
0,71329
0,73996
0,76733
0,79544
0,82434
0,85408
0,88473
0,91633
0,94896
0,98270

0,01164
0,02910
0,04658
0,06408
0,08163
0,09923
0,11688
0,13461
0,15243
0,17033
0,18835
0,20648
0,22475
0,24316
0,26172
0,28046
0,29938
0,31850

0,33783

0,35740
0,37720
0,39727
0,41763
0,43828
0,45924
0,48055
0,50222
0,52427
0,54673
0,56962
0,59297
0,61681
0,64117
0,66608
0,69157
0,71769
0,74447
0,77196
0,80020
0,82923
0,85912
0,88992
0,92170
0,95451
0,98843

0,01455
0,03201
0,04949
0,06700
0,08456
0,10216
0,11983
0,13758
0,15540
0,17333

0,19136]

0,20952
0,22781
0,24624
0,26483
0,28360
0,30255
0,32171
0,34108
0,36068

0,38053 | 69

0,40065
0,42105
0,44175
0,46277
0,48414
0,50587
0,52798
0,55051
0,57348
0,59691
0,62083

0,64528

0,67028
0,69588
0,72211
0,74900
0,77661
0,80498
0,83415
0,86419
0,89515
0,92709

0,96008 |.

0,99420

60’

| s0°

40°

30°

Kootangens

20°

10
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8. Trigonomeetriliste funktsioonide loomulikke vaartusi: :
cot 0°—450 ja tan 450—90°.

T
Kootangens

0* 10° 20 30’ 40’ 50
,‘ o0 [343,77371)171,88540]114,58865(85,03079(68,75009] 89.
- 157,28096| 49,10388| 42,96408| 38,18846|34,36777|31,24158{ 88
11.2428,63625| 26,43160( 24,54176| 22,90377[21,47040|20,20555| 87"
143 |19,08114| 18,07498| 17,16934| 16,34986|15,60478 (14,92442| 86
' 44|14,30067 | 13,72674| 13,19688| 12,70621|12,25051|11,82617] 85
13 [11,43005| 11,05043| 10,71191| 10,38540(10,07803| 9,78817| 84
6| 9,51436| 0,25530[ 9,00083| 8,77689| 8,55555| 8,34496| 83
y 7| 834435 7,95302) 7,77035| 7,59575| 7,42871| 7,26873|82
w 8] 7,71537| 6,96823| 6,82604| 6,69116] 6,56055| 6,43484 | 81
‘9| 6;,31375| 6,19703| 6,08444| 5,97576] 5,87080| 5,76937 |80
‘10| 5,67128] 5,57638| 5,48451] < 5,39552| 5,30028] 5,22566|79
1| 5,14455| 5,06584| 4,98940| 4,91516( 4,84300| 4,77286| 78
12| 4,70463| 4,63825| 4,57363| 4,51071| 4,44942| 4,38960| 77
13} 4,33148] 4,27471| 4,21033| 4,16530| 4,11256| 4,06107 |7
14| 4,01078| 3,06165} 3,91364| 3,86671| 3,82083| 3,77595|75
j15 | 3,73205| 3,68909| 3,64705| 3,60588| 3,56557| 3,52609| 74"
16| 3,48741| 3,44951| 3,41236| 3,37594| 3,34023| 3,3052173
17| 3,27085| 3,23714| 3,20406| 3,17159| 3,13972| 3,10842|72
181 3,07768| 3,04749| 3,01783| 2,98868( 2,96004| 2,93189| 71
19l 290421} 2,87700| 2385023| 2,82391| 2,79802| 2,77254|70
20| 2,74748| 2,72281| 2,60853| 2,67462| 2,65109| 2,62791|69
21| 2,60509| 2,58261| 2,56046| 2,53865| 2,51715| 2,49597) 68
22§ 2,47509| 2,45451| 2,43422| 2,41421| 3,39449| 2,37504|67
23| 2,35585| 2,33693| 2,31826| 2,29984| 2,28167| 2,26374| 66
24| 2,24604| 2,22857| 2,21132| 2,19430| 2,17749| 2,16090/ 65
-25| 2,14451| 2,12832| 2,11233| 2,09654| 2,08004| 2,06553 64
26| 2,05030| 2,03526| 2,02039| 2,00569| 1,99116| 1,97680| 63
27| 1,06261( 1,04858| 1,03470| 1,02098| 1,90741| 1,89400| 62
28| 1,88073| 1,86760 1,85462| 1,84177| 1,82006) 1,81649| 61
‘29| 1,80408| 1,79174| 1,77955| 1,76749| 1,75556| 1,74375| 60
30| 1,73205| 1,72047| 1,70901| 1,69766| 1,68643| 1,67530|59
31f 1,66428| 1,65337| 1,64256| 1,63185 1,62125| 1,61074]| 58
32| 1,60033| 1,59002| 1,57981| 1,56969 1,55966| 1,54972|57
33| 1,53987| 1,53010] 1,52043( 1,51084( 1,50133| 1,49190] 56
34| 1,48256] 1,47330| 1,46411| 1,45501| 1,44598| 1,43703|55
35| 1,42815| 1,41934| 1,41061| 1,40195| 1,39336| 1,38484|54
36| 1,37638| 1,36800| 1,35068| 1,35142| 1,34323] 1,33511|53
37| 1,32704| 1,31904| 1,31110| 1,30323| 1,29541| 1,28764|52
381 1,27994| 1,27230| 1,26471| 1,25717| 1,24969| 1,24227| 51
39| 1,23490| 1,22758} 1,22031| 1,21310| 1,20593| 1,19882| 50
40| 1,19175| 1,18474| 1,17777| 1,17085| 1,16398| 1,15715|49
41| 1,15037| 1,14362| 1,13694| 1,13029| 1,12369| I,11713 .’8
42| 1,11061| 1,10414| 1,09770] 1,00131| 1,08496| 1,07864|47
43 +1,07237| 1,06613| 1,05994] 1,05378| 1,04766| 1,04158 |45
44| 1,03552| 1,02953| 1,02355| 1,01761| 1,01170| 1,00583|45
45’} 1,00000 ; 44
Y §0* | 50 40 30 20 10’  |Kusa
Tangens

Tabeli kasustamine. 1. Leida cot37950‘. Otsime ésimesest Jahtrist arvi:
37 ja temast paremal horisont.-real seitsmendas lahtris leiame 1,28764, jare-
likult cot 37950 = 1,28764. 2. Samast tabelist leiame ka tan iile 45° 3. Kui
tabelis pole vastava nurga cot, siis leiame selle interpoleerimisega nagu lk. 25.
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Tabel 9.

Tr(gonomootrlllste suuruste Iogarltmld

Nurk alnj tg ' ctg I Nurk | sin tg
15| 3 6398| B 6308/ 23602 0000| 45) |11°30° T 2097| T 3085
30| 3 9408) 3 9400/ 20501/ 0000( 30’ 45| T3089| 1 3181
45/ 2 1169} 2 1170| 1 8830, 0000{ 15 120 04 T 3179] T 3275
10 (| 2 2419 EMW 17581) T 9999(80° 0 15 7 3267| T 3367,
15 2 3388( 2 3380, 16611 1 9099 45 80°| T 3353| T 3458,
30| 2 4179| 2 4181{15810| T 0999 80 457 3438| T 3546
45| 7 4848( 2 4851/ 15149 T 0998 15,0 [130 o T'3521| T 3634
20 (| 2 5428 2 5431 1 4560| T 9997/88% ¢’ 15 T 3602| T 3719
15| 2 5030 2 5943( 1 4057| T 9097 45" 30| T 3682 T 3804,
30| 2 6307| 2 6401( 13599| T 9996 80’ 45| T 3760| T 3886
45| 2 6810 2 6815( 1 3185 1 9995 15 149 0 T 3837 1 3968
30 (| 2 7188| 2 7194 1 2806| T 9994/87° 0 15 T 3912] T 4048
15| 2 7585( 2 7542 1 2458 T 80| T 3086| 1 4127
80| 2 7857 2 7865| 1 2135| 45| T 4059( T 4204
45'| 2 8156 2 8165| 1 1885 159 0| T 4130| T 4281
40 0| 2 8436| 2 8446( 1 1554| T 15 T 4200| 7 4356
15 2 8609| 2 8711 11289| T 30t T 4260| 1 4430,
30°) 2 8946/ 2 8960 1 1 45| T 4337| 1 4508

45| 2 9181| 2 9196| 1 0804
50 0| 2 9408| 2 10580{ T
15 2 9614 2 0633) 10367| T 30| T 4533 14716
30°| 2 9816| 2 9836( 10164/ T 45/ T 4597| T 4785
45°| 1.0008( T 0030 9970{ 1 9978 1 §170 0| T 4650( T 4853
6° 01 70192 T0216] 0784 T 15| T 4721] T 4021
15 T 0360| T 0395 9605| T 30| T 4781| T 4987
30/| T 0530| T 0567| 9433 45| T 4841/ T 5053
451 10702‘ 10732 me‘" 18° 0| T4900| T 5118| 4882 | T 9782[720 0
70 0/ 70859, T 0801| 9109) 15 1 4958/ 7 5182( 4818 | 19776] 45
15T 1011 T 1045 8955 T 80°| T5015( T 5245/ 4755 | 1 97 80
80171157\ T 1104/ 8806( T 45| T 5071| T 5308| 4602 | T 97 15
45111209 11338 8662| 1 190 o‘,TmohTssm 4630 | T 9757|710 0
8 0| 11436/ 11478 8522 1 15 T5181( 7 5431/ 4369 | 19750| 4%
154 11568/ T 1613) 8387 30| 15235] 15491/ 4500 |1 0743f 30
30| 71607/ 11745 8255/ T 45 T 5288| T 5551( 4449 (T 9737| 15
454 1 1822( 1 1873| 8127 200 0 1 5341| T 5611 53
9 | T1048( 1 1997| 8003| T 9946(81° 0 154 1.5392| T 5669
15 12061 12118 7882| 1 9043 45 30| T 5443) 1 5727
301 12176| 12236) 7764] T 9940 30+ 45| T 5494| T 5785
45| 1 2288| 1 2351| 7649( 1 9937 15 219 04 T 5543! T 5842

16° 0| T 4403| T 4575
15| T 4460| T 464€

10° 0|1 2397| 12463 7537 T 9934/80° 0O’ 15 T 5592| T 5808
15 72503 T 2578) 7427| 19930 45 30| T 5641| T 5054
30 1 2606| 1 2680 7320| T 9927 30 45| 7 5689, T 6009
45| Tono7| Tonsd 7210( 199280 15| 1555 o 7 5736 T 6064

110 04 T 2806| 72887 7113 T 9919[700 0 ,5.' 15782 16118
15 12902| 1 2987 7013| T 9916(7845° a(r, 15828 16172

c08 l ctg th sin | Nurk | cos | ctg | tg sin JNnrk

M arkus: Tabelis tritkitud tg asemel lugeda tan ja ctg asemel cot.
Seletus tabeli tarvitamise kohta vt. lk. 32 ja 33.°
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Tabel 10.
Trigonomeetriliste suuruste logaritmid.
v

1.

Nurk| sin tg T ctg | cos [ Nurk| sin ] tg | ctg | cos ]
22045 T 5874 T 6226| 3774 | 7 0648 15| [s40 04 T 1710 | T 9186/56° 0
230 (| T 5019] T 6279| 8721 | T 9640|670 0’ 151 1669
15+ 1 5963 T 6331| 3669 | 19632 45 80T 1620
30| 1T ¥ 3617 | 1 0624 30 45 1588
45" 3565 | T9616] 15 }350 0/ 1548
240 0T 3514 | 1 9607(66° O 15 1507
15 1 80 1467
30 T 451 1427
5T 360 0 1387
250 01 15 1348
15T 30 1308
80| 1T 204 1268
457 i 379 O 1229
280 (| T 6418 15417 1189
15 T 6457 30" 1 7844 1150
307 1 64905 457 1 7869 1111
45| 1 6533 38° 01 7893 1072
270 | T 6570 15 T 7918 1083
15 T 6607 301 T 7941 6| 0994
30/ T 6644 45 T 7965) 0955
454 T 6680) 8P 0] T 7089 0916
280 (| 16716/ 1 151 0878 |1
1547 6752 T 801 0839 | T
3016787 1 45 0800 |1
| 45 Tes21 40° 0 o762 | T
290 01 6856] T 19418 15 0728 | T
154 1 6890 Tosw0s| 4 20 0885 | T
30| T 6923 10307 80 4 0847 | 1
45| T 6957 19386 15) j41°0 0 0808 | 1
300 07 T 6990) 1 9875/60° O 1% 0570 | T
15| T 7022 T0364 45 801 0532 | T 87
80°| T 7055 19353 380 45| 0494 | 1 8728 15
451 7087 10342 15] §420 0 0458 | T 871148° O
810 0/ 17118/ 1 7788| 2212 | T 9331|500 ¢ 15 0418 | T8604| 45
15| T 7150/ T 7831| 2160 | 7 9819 45 30 0379 | 18676/ 30°
80| T 7181| T 7873| 2127 | T 9308 80’ 45 0341 | 18659 15
45 T 7212| T 7916| 2084 | 1 0206] 15| J430 o 0303 | T 8641[47° 0
320 0| T 7242{ T 7958 2042 | 1 9284/58° O 15 0265 | T 8624 45'
154 T 7272| T 8000| 2000 | T 9272 46 80/ 0228 | 18606 30,
301 T 7302| 1 8042| 1958 | 19260 80° 4 0] 0190 | 18588 15°
45| T 7332| T 8084 1916 [T 9248 15§ §44° O 0152 | T 8569|460 0/
830 041 7361| T 8125 1875 {1 9238{579 (¢ 15 0114 | 18551 45
15T 7300 T8187| 1888 | T 0224 45 30/ 0076 | 18532 - 30°
30 T 7419/ 1 8208| 1702 | T 9211) 80 45 0033 | 18514] 15
45 T 7447| T 8240|1751 | T 010836°15°f 1450 0/ 0000 | T 8495(450 0
cos | ctg | tg | sin |[Nurk tg | ein |Nurk

Miérkus: Seletusi tabelite kasustamise kohta vt. lk. 32 ja 33.
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11. Kerade ruumalade tabel, labimddtudele d =1 kuni 200.
d i Ra ket Egibgal Soael g b Rdnlet. B
6 6 6
1| 0523599 | 41| 3e086,95 | 81| 278261,8 | 121 | 927587,2 | 161 | 2185125
2| 4188790 | 42| 38792,39 | 82| 288695,6 | 122] 9507758 | 162 2226094
- 3| 1403717 | 43| 4162977 | 83| 299387,0 | 123 | 974347,7 | 163| 2267574
4] 3351032 | 4| 4460224 | 84| 310339,1 | 124 | 9983059 | 164| 2309565
5| 6544985 | 45| 47712,94 | 85| 3215551 | 125| 1022654 | 165| 2352071
6| 113,0973 | 46 | 50965,01 | 86| 333038,2 | 126| 1047394 | 166| 2395096
7| 179,594 | 47 | S4361,60 | 87| 344791,4 | 127| 1072531 | 167 2438642
8| 268,0826 | 48 | 57903,84 356817,9 | 128 1098066 | 168 | 2482713
9| 3817035 | 49 | 61600.87 | 89| 369120,9 | 129 1124004 | 169| 2827311
10 | 523,5988 |50 | 65449.85 | 90 | 381703,5 [ 130 1150347 | 170 | 2572441
10| 696.9100 | S1 | 6945591 | 91| 3945¢8,9 | 131| 1177098 | 171 | 2618104
12| 904.7787 | 52 | 73622,18 | 92| 407720,1 | 132 1204260 | 172 2664305
13| 150,347 | S3 | 77951,81 | 93| 421160,3 | 133| 1231838 | 173| 2711046
14| 1436,755 | 54 | 82447,92 | 94| 434892,8 | 134| 1259833 | 174 2758331
15| 1767,186 | S5 | 87113,75 | 95| 448920,5 | 135| 1286249 | 175| 2806162
16| 2144,660 | 56 | 91952,32 | 96| 463246,7 | 136 | 1317090 | 176| 2854543
17| 2572,44) | 57 | 96966,83 | 97| 477874,5 | 137 | 1346352 | 177 | 2903477
18| 3053,628 | 58 | 102160,4 | 98 | 492807,0 | 138 | 1376055 | 178| 2952967
’ 19| 3391,364 | 59 | 107536,2 | 99| S08047,4 | 139 | 1406187 | 179 | 3003006
20| 4188.790 { 60 | 113097,3 | 100 523598,8 | 140 | 1436755 | 180 | 3053628
21| 4849,048 | 61 | 118847,0 | 101 | 539464,3 | 141 | 1467763 | 181 | 3104803
22| 5575280 | 62 | 124768,2 | 102 | 555647,2 | 142 | 1499214 | 182 3156551
23| 370,626 | 63 | 130924,3 | 103 572150,5 | 143 | 1531112 | 183 | 3208869
24 | 7238,229 | 64 | 137258,2 | 104 | 588977,4 | 144 | 1563457 | 184 | 326176}
25 | 8181,231 | 65| 143793,3 | 105 | 606131,0 | 145| 1596256 | 185| 3315231 *
26 | 9202,772 | 66 | 150532,6 | 106 | 623614,5 | 146 | 1629511 | 186 | 3369282
27 | 1030599 | 67 | 157479,1 | 107 | 641431,0 | 147 | 1663224 | 187 | 3423919
28| 1149404 | 68 | 164636,2 | 108 | 659583,7 | 148 | 1697398 | 188 | 3479142
29 | 1277005 ] 69 | 172006,9 | 199 | 678075,6 | 149 | 1732038 | 189 | 3534956
80 | 1413717 | 70 | 179594,4 | 10| 696910,0 | 150 | 1767146 | 190 3591364
31| 1559853 | 71| 187401,8 | 111 | 716090,0 | 151 | 1802725 | 191 | 3648369
32| 17157,28 | 72| 195432,2 | 1)2| 735618,6 | 152 1838778 | 192 3705973
33| 18816,57 | 73| 203¢88,8 | 113 | 755499,1 | 153 | 1875309 | 193] 376418}
34| 20579.53 | 74 | 212174,8 | 144 | 775734,6 | 154 | 1912321 | 194 | 3822996
35| 22449.30 | 75| 220893,2 | 115 | 796328,3 | 155| 1949816 | 195| 3862419,
36| 2442902 | 76 | 229847,3 | 116 817283,2 | 156 | 1987799 | 196 | 3942456
37| 26521.85 | 77| 239040,1 | 117 | 838602,7 | 157| 2026271 | 1971 4003108
38 | 2873091 | 78 | 248474,9 | 118 860289,5 | 158 | 2065237 | 198| 4064379
39 | 31059,36 | 79 | 258154,6 | 119 | 882347.3 | 159 | 2104699 | 199} 4126272
40 | 33510,32 | 80 | 208082,6 | 120 | 9047787 11601 2144660 | 200 | 4188790
Tabeli kasustamine. 1. Leida kera ruumala V, kui d = 146 cm;

d lahtrist antud arvu 146 vastu leiame /6 nd? lahtrist 1620511, mis ongi
otsitava kera V ecm3. 2. Kera V' =96966,83 cm3; leida d; /6 nd® lahtrist antud
arvu vastu leiame 4 lahtrist arvu 57, mis ongi otsitava kera 4. 3. Kui ta-
belis pole antud arve, siis nendele vastavad V ja d leiame interpoleerimisega,

vt. lk. 24.




Eelolevate tabelite tarvitamine.
Tabel 1 (k. 1—21).

Tabeli esimesse lahtrisse (z) on paigutatud arvud 1—1000. Jargmis-
tesse lahtritesse (2, 3, 4, 5, 6) on paigutatud nende ruudud (n2), kuubid
3

(n%), ruutjuured (V'n), kuupjuured (Vn) ja logaritmid (log n); 9. lahtris on
ringide labimdddud (d) ning 7. ja 8. lahtris ringide imbermdddud (nd) ja
pindalad (nd?:4). Naide: leida arvu 456 ja temast 10, 100, 1000 jne. korda
suuremate ning 10, 100, 1000 jne. korda vahemate arvude ruudud, kuubid,
ruut- ja kuupjuured ning logaritmid ja leida ringide imbermdédud.- ja pind-
alad, kui d=45,6, 456, 4,56 jne.; leidmist selgitab jargmine tabelike :

Rosrei v  Tdise Ringide
Rrvud t k j log {imb ind 14dbi 3
: ruut- uupjuur. oga- umber- pind- abi-
s ruudud | kuubid l juured | 3 ritmid |moodud| ‘alad | moodud
n? n? 1 Vn Vn logn | nd |nd?:4| d
1 2 3 4 5 6 gial sl
456 207936 ? 94818816 ’ 21,3542 7,6970 f 2,6590 1433 l 1633,1 ; 45,6
456 207936 | 94818816 | 213542 | “SiaKSe | g6500 | 1433 | 016331 | 0,456
koma 2 k. | koma 4 k. | koma 6 k. 'koma 1 k.; poleeri- murdosa | k.2 k.| k4k |k2k
vasak. vasak. vasak. 1‘ vasak. | misega muutmata | vasak. | vasak. | vasak.
0,456 0,207936 0,094818816 | ., = 0,76970 — 0,1433 |0,0016331| 0,0456
3 k. vasak. | 6 k. vasak. | 9 k. vasak. | S " 1 k. vasak. 1,659 |3 k. vas.|6 k. vas. |3 k. vas.
4556 2079,36 | 94818816 | 98 %3 | . 1433 | 16331 | 4,56
1 k. vasak. | 2 k. vasak. | 3 k. vasak. ! :'fg SiEn “;terr-i 1,6590 |1 k.'vas.|2 k. vas.|1 k. vas.
4560 20793600 | 94818816000| 339 | "wmine 1433 | 163310 | 456
1k parem. | 2 k. parem. | 3 k. parem. | =~ E 36590 |1k p |2k p. | 1k p

1. Tabelist leiame, et 4562 =207936; 4563 —=94818816; V1 456 = 21,3542

3
V 456=7,6970; log 456=2,6590; kui ringi d=45,6, siis iimberm&ot nd=143,3
ja pindala =d?:4=1633,1. Samuti leiame tabelist vastused ka teistele kiisi-
mustele peale nende, millede kohta on tehtud tabelis méarkus. Viimaseid
voime leida tabeli abil kahel viisil: I viis — interpoleerimine: leida
V45,6. Toimime jargmiselt: votame V1§=6,7823
ja 1/ 45=6,7082
juurtevahe=0,0741 Juuritava arvu 1 vorra
(46—45=1) suurendamisega suureneb juur 0,0741 vdrra, suurendame aga
juuritavat arvu 0,6 vorra (45,6—45=0,6) suureneb juur 0,6.0,741=0,0445
vorra, jarelikult 1 45,6=36,7082+0,0445?6,7527; samuti 31/ 0,456=0,67527 ;

1/ 4560=67,527 jne. ning V 45,6=3,5726, ¥ 4,56 = 1,656 ja ¥ 4560 ~ 16,56 jne.
3
, W yiis: V 45,6=V 456 : 1V 10=21,3542 : 3,1623=6,7527 jne. ja V 456=
3 3

V456 : 1/ 10=7,6970 : 2,1544=3,5726.

2. Ruut- ja kuupjuur enam kui kolmekohalisest taisarvust voi kiim-
nendmurrust (nullid teiste numbrite ees voi taga ei loeta kohtade hulka).
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3
Naide: 1/207936 ja 1/9481886. Et leida ruutjuur antud arvust, otsime
teda 2. lahtrist (n?), juure leiame 1. lahtrist; selgub, et V207936=456;
3

kuupjuure puhul otsime antud arvu 3. lahtrist (n?), tdhendab ¥/ 94818816=456.
Kui ei leidu 2. ja 3. lahtris arvu, millest otsime ruut- vo6i kuupjuurt, siis
leitakse otsitavad juured interpoleerimisega. Naide: leida V6741. Votame
2. lahtrist (lk. 2), temale lahima suurema, s. o 6889, ja — véhema arvu,
s. 0. 6724, nende vahe =165, antud arvu ja tabelist voetud vahema arvu
vahe 17 (6741—6721=17) jagame 165-ga 17:165=0,103, jagatise liidame
V6724=82-ga, jarelikult V 6741=82+0,103=82,103. Samuti leiame ka kuup-
juure 6741-st.

3. Kui on teada ringi timbermd6ot 1433,3 voi pindala 1633,1 voime
leida d: otsime vastavad arvud 7. voi 8. lahtrist ja d leiame 9. laht-
rist, tahendab iimbermoodule 1433,3 ja pindalale 1633,1 vastab 1abimoot
45,6. Kui nimetatud lahtritest ei leidu antud arvu, siis d leitakse inter-
poleerimisega.

4. Nelja ja enamkohalise arvu log (neljas koht ei ole 0), nait. log
4567 leitakse interpoleerimisega, vottes 4560 ja 4570 logaritmid.

5. Antud logaritmile arvu leidmine. Naide : leida arv, mille log=2,5690:
otsime 6. lahtrist (logn) arvu 2,6590 ja tema vastu 1. lahtrist leiame
456; kui 6. lahtris ei ole antud log, siis leitakse vastav arv interpoleerimisega.

Tabel 9. (lk. 28 ja 29.)

1. Leida sin, cos, tan ja cot logaritmid nurgale 26°45". 29. lk. esime-
sest lahtrist otsime nurga 26°45’ ja selle vastu horisontaalreas leiame vas-

tavad logaritmid. T&hendab, log sin 26°45'=1,6533 jne.
2. Kui tabelis pole otsitava trig. funkts. log, siis leiame selle inter-
poleerimisega. Naide: leida log sin 39°51’;
votame log sin 40° =1,8081 Antud nurga ja tabelist voetud va-
ja log sin 39°45'=1,8053 | hema nurga vahe =6 (39°51—39°45);
vahe 15—0,0023 Koostame kolmlause:
15’—0,0023} x——0’0023'6

VBl 15— =0,0009; jarelikult log sin 39°51’=1,8058+-0,0009=

1,8067. Samuti leitakse ka cos, tan ja cot log, kus cos ja cot puhul tuleb
leitud vahe lahutada tabelist voetud logaritmist.

3. Leida nurk, mille log sin =1,6957 jne.; tabelist lk. 29 leiame, et
selle log vastab nurk 29°45’. 4. Tabelis puuduva nurga leiame interpo-
leerimisega.

Tédhele panna! Tabelist mitteleiduvate sin ja tan nurkadele, mis
< 10° ning cos ja cot nurkadele > 80° leitakse vastavad funkts. log teisiti.
Naide: Leida log sin 5°23'. Antud nurga ligema suurema nurga (s. o. 5°30")
sin log s. 0. 2,9816-st lahutame sama nurga (5°30') ja antud nurga (5°23')
minutite arvude logaritmide vahe, saame antud nurga sin logaritmi.

Téhendab, log sin 5°23'=log 5°30" — [log (5. 60+-30) — log (5 . 60+23)]=
=log 5°30'—(log 330—log 323)=2,9816—(2,5185—2,5092)=2,9816-0,0093=2,9723.
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2. Leida log cos §'8"9’; log cos 88°9' = log sin 1°51’ = log sin 2° —
—(log 120 — log 111) = 2,5428 — (2,0792 — 2,0453) = 2,5089.

Mirkus: Vastupidistel toimimistel leiame antud funkts. log vastavad
nurgad.

Il. Aritmeetika.
1. Lihtmurrud.

; 26:26:13 "2 foniiiaio@ 3011 60
a) Taandamine: 3939:13 3 b) Eendamine: 375 30150 c) Sega-
arvu muutmine liigmurruks: 32—3 5+2 Xt d) Taisarvu koérvaldamine

5 5 5’
i B e 1 AR 0203
liigmurrust : —=29 4=7f; Tehted murdudega ) liitmine: 4 +—-=

B B
1624336|g96+8+9231_1 Y 283
St Ttz R e 12 127 B) lahutamine : Z—g=15=—

3 12
2.4 98 1 ight Sl Mely § &2
At R T )ko;rutarrzune 1) 8 .5——8—— 8—48' 2) Ai iz of
16 1 4 5 4.5 20 gaA T STIL G
o - b e Tl Y W ; 4)2 i Sl R T 5 e Ul
e (2.5.3 15 "1, _._ii. 2.5 2.9 18
mine: 1) 5: 3=—5—=5=15; 2) J:3=3=7 I 7'977.5 %

® A|w
2

el 2. 1114 1.533 g 2
4) 2—-.4§=? 375,14 70 f) Antud arvu osa leidmine: leida 3 arvust
23570 S y o N e R
35,335-st—-— 35= 3 23?, g) Leida arv x, kui —B‘x—-IS, x=15: g
15:5 -1 3
v Bt W}

2. Kiimnendmurrud.

e
a) Muuta jag kiimnendmurruks; selleks jagame murru lugejat

nimetajaga: 3:4=0,75 ja 1:6=0,1666 . ..=0,167 (peenusega kuni 0,001;
v61017 (peen. 0,01) voi 0,2 (peen. 01) b) Muuta 0,4, 0,05, 2,08 lihtmurruks :

04—- —-—2—; 0,05=—=— X 2,08= 28 3 c) Tehted kiimnendmurdudega )

5 100 20’ 100 25
a) liitmine: 15,240,54+0,008; B) lahutamine: 4,5—2,753;
» 4,5
-+ 0,54 o A
0,008 1,747
15,748

%) korrutamine: 5,4. 0012 2) jagamine 1) 0,15:2,5; muudame jagaja tais-
¥ arvuks saame 1,5:25=0,06.
54 2) 1,38:1,1=13,8:11=1,25 (peen. 0,01).

0,0648
3
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3. Protsentide ja intresside arvutusi.

a) Mitu % (p) on 15 (a) 47-st (A); (15:47).100=31,92°0 (peenus. 0,01);
ildvalem: p=(a:A).100.
b) Leida arv (a), mis on 4% (p) 230-st (A) 1%/0 230-st=2,3; 4% 230-st=
=4.23=092; ildvalem: a=Ap:100=0,01A4p.
c) Leida arv (A), mille 3%(p)=24(a); 1°%/0—24-st=24:3=8; arv=100.8=800;
ildvalem: A=100a:p.

d) Intresside valemid: «) lihtprotsendid 7=0,01 kp#, kus i téhistab
intresse vdi protsentraha, & — kapitali ja ¢ aastaid; kui ¢ téhistab kuid,
siis 7=0,01 kpt: 12, kui péevi, siis i=0,01 kpt:360. §) liitprotsendid : kui saa-
dud intr. iga aasta lopul liidetakse kapitalile &, siis ¢ aasta péarast saame
16ppkapitali Kt=k(140,01p)t, voi, vottes 140,01 p=q, saame Kt==~kqt.

Midrkus: Allpool g-1 sama vidirtus.

e) Tahtaegsed maksud: 1) Kui ¢ aastat jarjest iga aasta alul pan-
nakse hoiule 2 krooni p protsendiga, siis ¢ aasta l6puks saame kapit.
Kt=kqg(qt—1):(g—1). 2) Kui aasta alul on tehtud pikaaegne laen %
ja iga aasta I6pul tasutakse K;, siis kgt=Ki(gt—1):(g—1) ja
Ky=kqt(g—1):qt—1).

4. Vorded (proportsioonid).

Kahe arvu jagatist nimetatakse geomeetriliseks suhteks, nait. 12 ja 3
suhe=12:3=4; 3 ja 12'suhe=3%12=14  Kaks vordset geom. suhet,
itthendatud voérdusmaéargiga, moodustavad geomeetrilise vdrde voi lithidalt
vorde, nait. 2:4=5:10, kus 2 ja 10 on &armised ning 4 ja 5 keskmised
liikmed. Vorde omadus: Rarmiste liikmete korrutis vordub keskmiste liik-
mete korrutisega, s. o. 2.10=4.5; siit jargneb, et tundmatu &armise
liikme leiame, kui keskmiste liikmete korrutise jagame tuntud aarmise
lilkmega, ja tundmatu keskmise liikme leiame, kui @arm. liikkmete korrutise
jagame tuntud keskmise liikmega, nait. x:5=8:4; x=5.8:4=10 ja
B8ix.=12:6; x=8.6:12 =24; dldiselt: kul-a:b="¢d, siis ad =g}
a=bec:d; d=bc:a; b=adseijaic=ad: 8

5. Véordeline jagamine.

1) Jagada 500 vordeliselt 2, 3 ja 5-ga s. 0. x;:x,:x,=2:3:5; leiame
osade summa 2+3+5=10; 1 osa=500:10=50. x;=2.50=100; x,=3.50=150
ja x3=5.50=250. 2) Jagada 115 vordeliselt 1/2, 2/3 ja 3/4; x,:x;:x;=
=1/2:2/3:8/4=6/12:8/12:9/12=6:8 : 9 siit analoogiliselt eelmisele naitele leiame,
et x,=30; x,=40 ja x,=45.

6. POordvordeline jagamine.

1) Jagada 620 poordvordeliselt 2, 3 ja 5, see tahendab, et x,: x,:x;=
=1/2:1/3:1/5=15/30:10/30: 6/30=15:10:6; 15+10+6=31; 1 osa=620:31=20;
x;=15.20=300; x,=10.20-=200; x,=6.20=120. :

2) Jagada 363 poordvordeliselt 2/3, 56, 3/4; x,:x,:x, =3/2:8/5:43 =
= 45/30:86/30 : 90/30 = 45:36 : 40 ja siit leiame, et x,=135; x,=108; x,=120.

7. HAritmeetiline keskmine.
3-me arvu: 4,5, 4,2 ja 5,4 aritmeetiline keskmine = (4,5+4,2+5,4) : 3=4,7.
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lll. Algebra.
1. Algebralised tehted.

a) Liitmine. (+a)+(+b)=a+b; (+a)+(—b)=a—b; (—a)+(Hb)=—a+b;
g—a)+(——b)——a—b b) Lahutamine. (+a)—(+b)=a—b; \+a)—(—b)=a+b;
—a)—(+b)=—ab; —(—a)—(—b)=—a+b. c) Korrutamine. (+a).(+b)=+ab;
(+a).(—b)=—ab: (—a).(+b)=—ab; (—a).(—b)=+ab; am.an = gm 4 n;
(a+b—c)m=am+bm—cm; (a+b)(c—d)=act+bc—ad—bd; (a- {-b)(a—b)=a2—b2
(a—b)(a*+ab+b?)=a’—b?; (a-i-b)(a?—ab+b3)—a*+b3 d) Jagamine. (+a): (+a)=

=+1; (—a): (—a)—+l (Ha):(—a)=—1; (—a):(+a)=—1; am:an=
—qm —10; go=1; gn=1:av; (at+b):c=a: c+b ¢; (a—b):c=a:c—b:c.
m korda
—— —

e) HAstendamine. a.a.a....a=am; (abc)m =am  pm , cm; (@m)n=gmn;
(a-—m)n—(l amn =1 : (am)ﬂ——l a""1 (abc)y—m = g—m , p—m , c—m;

tbh)ym=gm:pn ; (q:b)y—m=g—m: th—m—=pm:qm =(b: a)m; (a+b)2=a2+
i2ab+b2; (aj-_b)3=asi3a2b+3ab°ib3 (a+b+c)? = a?+-b>+c2+2ab+2bc+2ac.

m

f) Juurimine. Vﬁ-—-mia; ()n}a_)m= a; Vabc= ;}a— ’ % 'ln}c_; ?ﬁ=
= %: 17b_: 1%" = a—nfﬁ; 1/ IH/E= ?/HE; Va+Vo=V ator2Vab; V—=1=i

(imaginaararv); V=a=V—1.Va=iVa (imaginaararv).
g) Logaritmimine. a=109; ¢=0br; n=loga, p=logc; loga=1
(a— alus) log (ab) =log a+log &; log(a:b)=loga—logb; logan =n.log a;
n

logVa=loga:n; log 1000=3; log 100=2; log 10=1; log 1=0; log
0,1=—1; log 0,01 =—2 jne. Negatnvarvudel ei ole logarltme

2. Vorrandid.

a) Esimese astme vérrandid. 1. Uhe tundmatuga: x+a=b; x=bTfa;
ax=0b; x=b:a; x:a=b; x=ab; ax+b=c; x=(c—b):a.

2. Kaks vorrandit kahe tundmatuga: ax+by=c¢, ax+by=c¢,;
x = (cby—bey) : (aby—ba)); y=(ac,—cay):(aby—ba,).

b) Ruutvérrandid. 1. Puudulikud: 2—a=0; x=Va; ax®+b—c=0;
x=V(c—b): a.

2. Taielikud: ax2+bx+c=0; x= (—b+Vb2—4ac) 12a; x24px+qg=0;
x=—p:2+l/(p:2)2—q.

¢) Biruutvdrrand. ax*+bx*4c=0; x= V(—b+1/b2——4ac) rod.

3. Read.

a) Aritmeetiline rida: esimene liige a;, vahe d, liikmete arv n, vii-
mane liige an, liikmete summa s; an=a,+d(n—1); s=(a;+an)n:2=
=[2a;+d(n—1)]n:2.
b) Geomeetriline rida: esimene liige a;, rea nimetaja g, liikmete arv
n, viimane liige an, liikkmete summa S ja rea korrutis II; an=a,g"—1;
s =(ang—ay): (g—1) = (a,g" —a,): (g—1) = a;(g"—1): (q —1); T=7V(a.anp.
Lépmatult kahaneva geom. rea liikmete summa: lim. $=a, :(1—9).
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IV. Trigonomeetria.
1. Trigonomeetrilised funktsioonid.

B
) a:c=siinus a, lithidalt sin «;
¢ b:c = koosinus &, ,, cos «;
¢ a:b=tangens «, % tan «;
u\ b:a = kootangens «, ,, cot a.
A b &

2. Trigonomeetriliste funktsioonide olenevus iiksteisest.

tan a 1
i = Vi1— 2 e e
i b V1+tanZa V 1+ cot?a
1

cot a
cos o= V1 —sin2a e —
V1 +tan2a V 1+ cot2a
sin « - 8 2 i
fan & == L Y1 cos®a sina __ 1
V1 —sin2a cos a cosa cot a
V1 —sin? cos @
ot 1 —sin%a cos & _ 1
sin V1 — cos2a sina tan «

3. Kahe nurga summa ja vahe sin, cos, tan ja cot.
sin (2+B) = sin e cos B + cos « sin B; cos (a+B) = cos « cos B F sin « sin §;

tan (¢ + B)=(tan « +tan ) : (1 F tan e tan §);
cot (@ + B)=(cotx cot § I 1):(cot § + cot a).

4. Kahe nurga sin, cos, tan ja cot summa avaldamine
korrutisena.
sin « 4+ sin 8 =2 sin 1/2(a + B) cos /2 (« — B); sin @ —sin §=
=2 cos /2 (a+ B) sin /2 (« — B); cos a + cos B =2 cos V2 (« + B) cos ¥/, (@ — f);
cosa—cos f =—2sin/2(x + B)sint2 (e — B); tana + tanp = |
=sin (¢ + B):cosa cosf; cota + cotB =sin(f + «):sina sin B.

5. Kahekordse nurga sin, cos, tan ja cot.

sin 2@=2 sin « cos &; cos 2 a=cos? &« —sin?«; tan 2 =2 tan « : (1—tan2a);
cot2 a=(cot2a—1):2cota.

6. Poolnurga sin, tan ja cot.

sin2a=7 (1—cos a):2= V(p—b) (p—c¢): bc: cosl/z ac=V(1+cosE)7
=V p(p—a):bc; tanl2a = V(1 —cosa):(l+cosa) = sin a:(1+ cos &)
=(1—cos a):sina=V (p—b)(p—c): (p—a)p; cot/2a= V (14cosa) : (1—cosa =
=(1+cosa):sina = sina:(1 —cosa) =V p(p—a): (p—b)(p—c, kusjuur
a, b ja ¢ — kolmnurga kiiljed ja p=12(at+b+c).




ST -
7. Siinuslause. a:sina=b:sinf=c:sin¥y.

8. Koosinuslause.
a? = b2+c2—2bc cos a; b2= a’+c2—2ac cos f; <2=a?+b>—2bccos .

9. Tangenslause. (a4-b):(a—b)=tan/2(a+§):tan 2 (a—B)

10. Kolmnurkade lahendamine.

a) antud: a, b, y. Kasustame tangenslauset: tan /2 (a—g)=
=[(a—D) : (a+b)] tan /2 (a+B) ja koosinuslauset: ¢?=a%+b>—2abcosy.

b) antud: «, 8, ¢. Kasustame siinuslauset a =csin a:siny.

¢) antud: 4, b, c. Kasustame poolnurga funktsioone: sin /2 0 =
=V (p—b)(p—c): bc ja cos2a =1 p(p—a): bc.

d) antud: a, b, «. Kasust. siinaslauset sin B==>0sina:a; kui a=b,siis
on 1 lahendus. kui a <b, siis — 2 lahendust.

11. Sféaériline kolmnurk.

a) nurkade summa: % < a+B4+y < 37;
b) killgede summa: 0<a+b+c<2=;
c) siinuslause: sina:sina=sinb:sinB=sinc:siny;
d) koosinuslause: cosa = cos b cos ¢+ sin b sinccos «;
cosb = cosa cosc + sina sinccosB; cosc=cosacosb + sinasinbcosy.

V. Geomeetria.

1. Planimeetria valemeid.

Tahised: S — pindala; h — korgus;
R — imberjoonestatud ja r — sissejoones-
tatud ringi raadiused.

1. Kolmnurk. o+p+y=180° ~ BCD=
=atf; p=12(atb+c); S=12bh=
=1/3gbsiny=c%sinasin f:2siny=

=V p(p—a)(p—b)(p—c) = abc : 4R = pr.

3. Nelinurk.
S=12(h+ hy)d=
=1/2dd, sin a.
Pezrallelogr. S=bh.

-

2. Tdisnurkne kolmnurk.

h* = gf;

a b2 =cg;

A B a2 =cf;
4. Trapets.

¢® = a2 + b® (Piithagorase lause). g S = 1/2(a+b)h.

5. Korrapdratu hulknurga pindala leiame, kui ta jaotame diagonaa-
lidega kolmnurkadeks ja arvutame iga kolmnurga pindala eraldi. Saadud
kolmnurkade pindalade summa moodustab hulknurga pindala.
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6. Korrapirane hulknurk.
n — Kkiilgede arv;

1) =180":7n; 2) a =2} R*—r*=2Rsino =
=2rtan ¢; 3) a—1800—2cp, 4) Umbermoodt = na;
5) S =1/2nR2sin2¢ = nr2tan ¢ = /4na2 cot ¢.

R, r, a ja § iiksteisest olenevuse tabel.

n R rrolvnR bRy an) ikpadslias Rl asr S:a2{‘S:R2 S:r

3 2,000 | 0,500 | 0,577 | 0,289 | 1,732 | 3,464 | 0,433 | 1,299 | 5,196
4 1,414 | 0,707 | 0,707 | 0,500 | 1,414 | 2,000 | 1,000 | 2,000 | 4,000
5 1,236 | 0,809 | 0,851 | 0,688 | 1,176 | 1,453 | 1,721 | 2378 | 3,633
6 1,155 | 0,866 | 1,000 | 0,866 | 1,000 | 1,155 | 2,598 | 2,598 | 3,464
i 4 1,110 | 0,901 | 1,152 | 1,038 | 0,868 | 0,963 | 3,634 | 2,736 | 3,371
8 1,082 | 0,924 | 1,307 | 1,207 ; 0,765 | 0,828 | 4,828 | 2,828 | 3,314
9 |['1,064 | 0,940 | 1,462 | 1,374 | 0,684 | 0,728 | 6,182 | 2,893 | 3,276
10 1,052 | 0,951 | 1,618 | 1,539 | 0,618 | 0,650 | 7,694 | 2,939 | 3,249
by 1,042 | 0,960 | 1,775 | 1,703 | 0,564 | 0,587 | 9,364 | 2,974 | 3,230
12 1,035 | 0,966 | 1,932 | 1,866 | 0,518 | 0,536 |11,196 | 3,000 | 3,215

7. Ring. 10. Ringronga osa.
d=2r. Umberm&at S=12h(L+l) =
C=mnd =2znr. =ny(R2—r?):360=
S=nd2:4=nr2= =73ed: 360,
=0,7854 a2. ¢ — kesknurk.
8. Ringi sektori ja segmendi 11 Eliips.
valemeid vt. 1k. 23 Umbermoést =

== (a+b); S=m=ab;
a — suur ja b —
vaike pooltelg.

9. Ringrongas.
S=n(R2—r?)=

@ . =1/42“(D;“gz): _____ % 12. Parabool.
S Rnir*)u: i Kokkusurutud kaa-
=1/5(R 2 ir re pikkus
p=12R+r) t L= 842« 3r2):
_ , r(1+8h2:3r%);
*) allpool p ja & samad véaartused. e - S=2/3hr.

13. Vabalt voetud kujundi pinna arvutamiseks
jagame ta paralleeljoontega y;, y,...yn (vt. kdrvalolev
joonis) n iihelaiusteks ribakesteks #, mis joonestame
nii, et véime pidada kahe ordinaadi vahel olevat
kujundi aéarjoont sirgeks, ja nii moodustab iiksikute
trapetsite summa kogu pindala. Kui neid pinnaribakesi on paarisarv, siis
Simpson’i valemi jargi:

S=Bhlyy+yn+4Oh+y:+ys+..... +yn—1)+2(¥, + Y+ Y6+ .. .. +yn—2)].

Kui aga ribakeste arv on paaritu, siis viimase arvutame trapet51 -valemi
abil, tilejadnud n—1 ribakeste pindala leidmisel tarvitame Simpson’i valemit.
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2. Stereomeetria valemid.

Tahised: Spjasp pdhjade pindalad; St — téis- ja Sk —fkiilgpind-
ala, h — koérgus, V — ruumala, P ja p pdhjade iimbermdddud. *

1. Risttahukas. Pdhja diagonaal

AC=V a’+b% Diag. AB=V a>+ b+ c%;
tan cp=]/(a2+b2) ‘2

B\ St = 2(ab+ac+be);
T CE’\\ Vv —abC—Sp 37 A
) P % 2. Kuup.
by V= a3 St =6a

a4 3. Prisma. V=Sph:
E = / piistprisma Sx= Ph;
; & St = Sk+2Sp.

4. Kiil.
V= Vs (2L +1,) bh.

5. Tetraeeder.
V=12a8YV2=
=0;1179 ad;
St=a?)/3=1,732a2

6. Oktaeeder.
St=2a%)/3=3,464a2;
—1/303)/ 2=0,471 a3

7. Ringsilinder.
Sk =2urk; St=
=2nr(r+h);V=nr’h=
=1/and?h = 0,785d%h.

8. Odnessilinder
(toru).Sk=2nh(R+r);
V =nh(R>*—r?) =
= nh(R+r)(R—r) =
= 2nhp?.

9. Kalduldigatud
silinder.

Sk = =r (h+h,):
V =12 xr2 (h+h,).

10. Silindriloik.
Sk =2rh; V=2/3r’h.

7%
S

a c

Gk,

10. Ringkoonus.

a1
V=1snr2h=1/12nd2h;
I=V1rxr.

11. Tuvikoonus.
Sk = nl(K+r); St =
== [(R+N+R*+r?;
V=1/3nh(R?+Rr+r?)
=112mh(D24Dd+d?).

12. Kera.
St = 4 2 — nD2;
V=4/anR3=1/6nD3=

= 4,18879 R3 =
= 0,5236 D3,

13. Oodneskera.
V=1437(R3—r3) =
= Ve (D3—a3).
14. Kera sektor.
St = Y2zr (4 h+a);
V=2snr2h<
= 2,0944 r2h.

15. Ooneskera
sektor.
V=2/3nh(R2—r?):r=
= 2,094 h(R2—r2): r

16. Kera segment.

Sk = 2=nrh;
V = Y3=h2 (3r—h).

17. Kerakiht.
Sk =2nrh; V=
=1enh(3a%+3b%+h?).

18. Ellipsoid.
V =4/3nabc.

19. Silindriline
rongas. St=4w?Rr=
=39,478Rr = n2Dd;
V=2r2Rr2 =

= 19,739 Rr2=1/snr2Dd? = 2,467 Dd>.
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ol 20. Obelisk.
St = Sk +Sp +8p; V = Yeh[(2a+a)b+(2a,+a)b]=
/ =15 h [ab+(a+ ay)(b+b,) + ayb,).
a

21. Pilramiid.
Sk = 12P1; [ - kiilje
apoteem; St =
=Sk +Sp; V=1/3Sh.

1 23. Dodekaeeder. -

St = 20,646 a2;
V = 7,663 a>.

22. Tavipiramiid. o ' IAaseseder
Sk = Y2 (P+p)l; St — 542/ 3 — 8661 a?:
St=Sk+Sp+sp; V= t —Va— £ s as;
Y3h(Sp+sp+V Spsp. G e g

25. Poordellipsoid. Kui 2 a — pbordtelg, siis V =4/3x ab2
Kui 2 & — A , siis V=43 = a2b.

26. Podrdparaboloid. r — pdhjaraadius; k — kdrgus; V=l/2rnr2h=1,5708 r2h.

27. Vann. Pohjad — vabalt voetud ellipsid, pooltelgedega a, b ja ay, b,;
h — korgus; V=1s=nh [2(ab+ a\b,)+ ab, + a,b].

""" 2 28. Vaat.

)] V = Viznl (2D2+d?) ligikaudu, kui vaadi lauad on
H ringilised. V' =1/157l(2D2+ Dd + 3/1d?) tapselt, kui
Y vaadi lauad on paraboolsed. Praktiline valem:
V =0,0871(2D+d)y.

Markus. Koonuse, poordparaboloidi, kera ja silindri vordsete kdrgustega
ruumalad suhtuvad iiksteisega kui 1/3:1/2:1/3:1.

3. Guldin’'i juhised.

a) Pindala kohta (joon. 1). Kui / on telje imber tiirleva kover-
joone pikkus (telg ja kdverjoon ei 16iku ja asuvad .iihes tasapinnas), r selle
koverjoone raskustépi kaugus teljest, siis
tiirlemisest saadud keha S=2nrrl/=ras-
kustapi poolt kaidud tee, korrutatud ko-
verjoone pikkusega.

b) Ruumala kohta (joon. 2).
Kui S on telje iimber tiirleva tasapinna-

Joon. 1. Joon. 2. lise kujundi pindala (telg ja pindala ei

16iku ja asuvad iihes tasapinnas), r selle

kujundi raskustéapi kaugus teljest, siis tiirlemisest saadud keha ruumala
V=2nrS (=kujundi raskustépi poolt kdidud tee, korrutatud kujundi pindalaga).
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Mehaanika.

I. Tahkekehade mehaanika.
A. Staatika.
1. Tungid (dud).

Tungiks (jouks) nimetatakse keha liikumise oleku muutmise pdhjust;
tungi moddetakse kaaluiihikutega (kg, g jne.). Graafiliselt kujutatakse tungi
joonldigetega.

a) Tungide liitmine ja lahutamine.

1) Tung maératakse rakendustépi, sihi ja suurusega. Kui 2 tungi P1
ja P2 (joon. 1), n. n. komponendid, mdjuvad kehale nurgal «, siis nende
resultanttung R =7V P24 P224+2P1.P2.cos a; kui a =0, siis R =P1+ P2;
kui @ =900, siis R=) P2+ P22; kui a=180° siis R =Pi—P2. Graafiliselt
leitakse R tungide parallelogrammi OP1KP2 vdi kolmnurga OP2K kaudu;
selleks konstrueerime tungidele P1P2 ja nurgale a parallelogrammi voi liht-

2
P2 2 <
P P3
L P B
0 4@» P
Ps 0
Joon. 1. Joon. 2. Joon. 3.

samalt kolmnurga. Parallelogrammi diagonaal vdi kolmnurga kiillg R
annab otsitava resultanttungi suuruse ja sihi. Samuti toimub ka R lahuta-
mine komponentideks P1i ja P2. Kui kehale mdjuvad mitu iihes tasapin-
nas asuvat tungi Pi1, P2, Ps, P4 jne. (joon.2), siis nende R leitakse jargmiselt:

Vabalt voetud tapist O (joon. 3) tombame tungile P1 (joon. 2) paralleel-
joone ja temal mdddame tungiga P1 vordse 1digu, tapist P1 tdmbame
paralleeljoone tungiga P2 ja temal mdddame tungiga P2 vordse
1digu jne. Voetud tépi ja tapp Pi (joon. 3) ithendusjoon R ongi antud
tungide resultanttung.

b) Tungide staatiline moment ja tungidepaar.

Tungi P staatiliseks momendiks M monesuguse tapi O suhtes nimeta-
takse tungi P korrutist ristijoonega /, mis on tdmmatud antud tépist O
tungile P voi tema pikendusele. Mp = Pl; [ nimetatakse tungi Olaks.
Moment on positiivne, kui P p6érab keha O iimber kellaosuti liikumise
sihis, vastasel juhul on moment negatiivne. Markmeid: 1) Kui tungi
P moddame kilogrammidega, pikkust / cm, siis tungi momendi iihik on
1 cmkg. 2) Resultanttungi staatiline moment = komponentide momentide
summaga. 3) Keha on tasakaalus, kui temale mojuvate tungide momen-
tide summa = O

Kaks vordset, kuid vastassihiga paralleeltungi (4+P ja —-P) moodustavad n. .
tungidepaari. Tungidepaari R =0. Paarimoment on tungi P korrutis tungide-
vahelise kaugusega /; kui /-0, siis tungidepaar tekitab pdorlemisliikumise.
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2. Raskustédpp (tahis §).
a) Joonte raskustépp.

1) Sirge: Raskustépp (S) on tema keskpaigas. 2) Ringikaar: S asub
kaart poolitaval raadiusel » ja tema kaugus ringi kesktépist E=rb:/, kus
b on kodlu ja [ kaare pikkus. 3) Poolring: §=2r:7=0,6366r. 4) Vee-

randring: §=2r V2= =0,9003". 5) Kuuendikring: §=23r:==0,9549r.

b) Pindalade raskustépp.

1) Parallelogramm: raskustédpp .S asub diagonaalide l&ikel.

2) Kolmnurk: S asub kiiljepoolitajate I6ikel.

3) Trapets: S asub paralleelkiilgi @ ja & poolitaja sirgel ja tema kau-
gus a-st &a = 1/3h . (a+2b): (a+b), kus & on trapetsi kdrgus. Graafiliselt lei-
takse S joonisel 8 naidatud konstrueerimisega.

i

D

Joon. 4. Joon. 5. Joon. 6.

4) Nelinurk: Lahutame nelinurga iihe diagonaaliga 2 kolmnurgaks
raskustappidega St ja S2 ja teise diag. 2 kolmn. raskustapp. S3 ja St
Sirgete S1 S2 ja S3 Si 1diketapp S ongi nelinurga raskustapp.

5) Segment: S asub segmendi kaart poolitaval raadiusel r ja tema
kaugus ringi kesktépist £ =05%:12 A4, kus A — segmendi pind, b — kdol.

6) Sektor: S asub sektori kaart poolitaval raadiusel ja tema kaugus
ringi kesktépist £=2rb:3/ (b — kodlu pikkus, I — sektori kaare pikkus).

7) Poolring: & = 4r:3n=0,4244r. 8) Veerandring: E=4Y2r : 3n =
=0,60027. 9) Kuuendikring: &=2r:n=0,6366r.

10) Elliptiline segment: raskustdpp iihtub niisuguse ringi segmendi
raskustapiga, mille d vordub ellipsi peateljega ja on risti segmente moo-
dustava kodluga (joon. 5).

11) Parabooli pind (joon. 6): Si jaoks on §1=0,6a ja 71=03756;
S2 jaoks on §2=0,3 a; %2=0,75 b.

c) Kehade raskustépp.

1) Pustprisma ja piistsilinder: S asub pohjade raskustappe iithendava
sirge keskpaigas. 2) Piiramiid ja koonus: S asub tipu ja pohja raskus-
tappi ithendaval sirgel ja tema kaugus pohjast vordub Y4 A, 3) Tivipira-
miid: S kaugus A pdhjast £ = Vs h.(A+2V AB+3B):(A+V AB+ B).
(A ja B — pohjade pindalad). 4) Tiivikoonus: (R, r pohjade raadiused,
S kaugus suuremast pdhjast & = Yah.(R2+2Rr+ 3r%):(R2+ Rr+r?).
5) Kera segment: .S kaugus kera kesktapist & = 3/1.(2r — h)2: (3r — h).
6) Poolkera: E= 3r:8; 7) Obnes poolkera: E = 3/8.(Rt— r¥):(R3—r3).
8) Kera sektor: S kaugus kera kesktépist § =3/8(2r—hk), (h — tahistab
valemeis korgust).
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" 3. Lihtmasinad. 6-a. Il litkiplokk.
A C B 1. Kang. a) I liik: ";{;Q- %s 2P;
- P}-)— SC:CQ.I?CC", S — tungl']a
P o B(j-ACJa s — koorma tee.
L A o ) Iga ploki kasu-

AC=PL: (Q+P% tegur—095

F BC=Ql:(Q+P).
o B b) 11 liik: s szererztszaal-
'——_‘J P.AC~Q.BC; DAL
S IO T > -BC; P=Q(R—1): 2R
P—Q.BC.AC,. Q=20QR:(R—

Q=P.AC:BC: Keskmine kasu-

——— AC=Q.AB(Q—P). tegur 1 ="0,5.

2. Poor.

0 8. ldpind.
5 || P:Q=BC:AC; a) P '[\(‘):aldpignale
: P=BC.Q:AC; »  P=0h:l1=Qsina
Q=AC.P:BC; » jaQ=Plh=

BEC=AC :P:(Q; i P:sina; Q1=
AC==BE 0P h =Qb:l=Qcosx;

Arvestades h6o-
3. Hammasrattad. —_‘0 rum. saame: P=
1

a) P ja Q olenevus Q"' (pcosatsina)Q;
raadiustest. -+ iiles- ja — alla-

PRR1= Qrry; tombamisel ;
P=rriQ:RRy; P paigalhoidmi-
Q=RRiP:.rn. seks P =

p - hdordetegur,

S #.b) PijaQolenevus vt. lk. 44.

hammaste arvust. P T
b) P || alusele;

P = QrZ1Z3:12224

Q=PI Zr:r1 Zs g—%’ o 5
T 9. Kiil.

4. Poliispast. a) Q L kiilu p.n_

S — tungi ja s — nale. PI=Qb;
koorma teepikkus, P=Qb:l; Q=PL b.
P n ——-Pplokl.(lde' arv. m
i sele. Ph=Qb;
s=Svn ja P=Qb:h Q=Ph:b

p S = ns. 10. Kruvi.

5. I liiki plokk
(joonis puudub).

et RArvestades hoo-
rumist saame:

6. Il liiki plokk. r(h+2nrp)0
P=Q:2cos Z; = R_2rr-ph)

Q=2Pcos Z. kus r — kruvi

keskm.labimoot
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4. Hddre (tahis H).

Hoodre on, neljasugune: a) seisu-, b) liuge-, c) veerde (ehk rull-) ja
d) keerde- (ehk kuul-) hoore.

Joon. 7.

‘\3

a) Seisuhddre. Piirnurka g,, milleni v&ib
kallutada tasapinda AB, ilma et temal asuv
keha K maha libiseks, nimetatakse seisuhddrde
nurgaks, ja tan p =y, nimet. seisuh6drde tegu-
riks. Hoore H = N tan gy = 11yN, kus N on nor-
maalrdhk (rohk, mis risti hooruvatele pindadele).
Seisuhdorde tegur vt. lk. 45).

b) Liugehddre. Kui keha K (joon. 8),
mille normaalrdhk tasapinnale AB=N, liugub
modda seda tasapinda, siis igal momendil on

vaja iiletada nn. hddrdetakistust H=pN, kus
1 on liugehddrde tegur (vt. lk. 45). Tungide
H ja N resultant R alati moodustab normaa-
liga nurga HOR=p, n. n. hddrdenurga, mille
tan=p; (tdhend. tan p=p). p oleneb:

1) hodruvate kehade ainest, 2) nende pin-
dade ehitusest vdi olekust, 3) méaardeainetest,
4) rohust pinnaiihikule, 5) hddruvate kehade
liikumiskiirusest ja 6) temperatuurist.

K
H
P R
Joon. 8.

1. p olenevus kiirusest v km/t (Hiitte).

Raudbandaazid raudréébastel |v=16,56 | 26,28
Poiree (vaguni kaal 3400-8400 kg)| p= 0,209 | 0,206

51,48 | 72,00 | 79,20

170,171| 0,145 0,136/ 0,112

8,05
0,273

Malmpiduri klotsid terasban- |v=algus
daazidel (Galton) =0,330

40,03 | 72,36 |96,48

0,242 0,166/ 0,127, 0,074

10,93
0,088

Terasbandaazid terasrédbastel | v= algus
(Galton) p=0,242

2. Hoordetegurid piduritele.

439 |658 (876

0,072| 0,07 | 0,057 0,038

Kiirustele 1—20 m/sek p ligikaudu muutmatu rohkudel 0,5—10 kg/cm?2.

Héoéruvad ained

Pukspuu | Tamm

Pappel IKﬁnnapuu Paju

0,29—0,37 | 0,30—0,34 | 0,35—0,40 | 0,36—0,37 | 0,46—0,47

0,54 0,51—0,40| 0,65—0,60 1 0,60—0,49 | 0 63—0,60

3. Hoordetegur kdiadele.

Malm ' Teras ‘ Raud |

Vantvolli tld-
hoordetegur voe-

Jamesomerlik kai. .
Peensomerlik kai . .

021—024 0,29 0,41—0,46|

takse keskmiselt
072 | 094 | 10 0,05
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4. Liugehddrde tegurid Renni jargi (Hiitte).

Rohk | Raud | Malm | Teras | Messing| pshk | Rand | Malm Teras | Messing
kg/cm? | rauda | rauda | malmi | malmi | yoeme | rauda | rauda malmi | malmi
modda | mddda | médda | modda modda | mdoda modda | modda
po= =
8,79 | 0,140 | 0,174 | 0,166 | 0,157 | 23,62 | 0,312 | 0,333 | 0,347 | 0,215
13,08 | 0,250 | 0,275 | 0,300 | 0,225 | 26,22 | 0,350 | 0,351 | 0,351 | 0,206
15,75 | 0,271 | 0,292 | 0,333 | 0,219 | 27,42 | 0,376 | 0,363 | 0,353 | 0,205
18,28 | 0,285 | 0,321 | 0,340 | 0,214 | 31,50 | 0,395 | 0,365 | 0,354 | 0,208
20,95 | 0,297 | 0,329 | 0,344 | 0,211 | 34,10 | 0,403 | 0,366 | 0,356 | 0,221
36,77 | 0,409 | 0,366 | 0,357 | 0,223
5. Seisu- ja liugehdorde tegurid (» ja i) véikestele rohkudele
(0,96 kuni 1,37 kg/cm? Moren’i ja t. jargi.
Hodruvad kehad |Pindade] HOOMEleR | ypnr vad kehad [Pindade| HOOdetek:
b | o B |
Pronks pronksile . | kuiv |0,2 | — | Harjanahk tammele|veega (0,29 | 0,79
, malmile . ,» [0.21| — | Nahkr. malmseibile | kuiv |0,56 | —
,, rauale . } kerge | 0,16 | — s b k. maire] — | 0,28
Malm malmile . maare| 0,151 0,16 = o veega | 0,36 | G,38
Raud & . « | kuiv 10,18} 0,19 ,, ~normaal midre| — | (0,12
2 rmusle . ou s » 0,147 — , tammseibile | kuiv |0,27 | —
~ » o s o |kmaire] — |0,13 - - k. madre] — | 0,47
Teras terasele .. . | kuiv | — |0,15| Héarjanahk kolvides | kuiv |0,56 | —
Malm tammele . . s |049| — ” = veega | 0,36 | 0,62
” » . veega | 0,22 | 0,65 - o n.maire| 0,15 | 0,12
Raud = . « | kuiv |0,44| — | Teras jaale . | kuiv [0,014/0,027
,, 5 . . |veega0,22 0,65 Kivi voi telliskivi o =
Tamm ,, parall. | kuiv |0,48|0,62 | tellisk. varskel segul » |0,50—0,70
o S L o 0,34 0,54 | Kivi rauale . . . =, 0,42—0,49
Hérjanahk tammele|{ ,, |0,33|/0,43| , puidule . . . » | 0,46—0,60
(nahk serviti) Kivimiiritus betoonile o 0,76

Heal asfaltteel
Heal kivitanaval

Halval kivitanaval
Puittédnaval . .

b) Kummirehvidega vankrid:
asfaltteel p = 0,021—0,031.

c) Saanid (reed):

6. Veoriistade

a) Raudrehvidega vankritele on
Terasréobastel (vagunitele) 0,005—0,008

........

hodrdetegurid .
lildhooérdetegur p ligikaudu jargmine :

Heal 3osseel (maant.)

Porisel 3osseel .
Kiilatee!
Pudeval liival

Vedute’, . odue s .

......

0,016—0,028:
0,035

automobiilidel 25 km/t kiiruse juures

Puitjalased siledast kivist v&6i puitteel maéaarimata

r=0,38; kuiva seebiga maaritult » =0,15; rasvaga maaritult p =0,07.
Puitjalased lumel ja jaal p = 0,035; rautatud jalased lumel ja jaal p = 0,02.
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c) Veerdehdore.

Joon. 10.

Kui silinder veereb liu-
geta, tema normaalrohk =N
(joon. 9.) ja liikumapanev
tung on P, siis Pr=M=Nf
ja P= Nf:r (f sentimeetrites
on veerdehddrde tegur). Kui
tung P mdjub joonisel 10
naidatud viisil, siis: Pd=2Nf
ja P=2N/:d. Veerdehdorde
tegurid : f=0,047 cm bakaut
bakautile; 0,005 cm — raud
rauale voi teras terasele, ja
0,001 ¢cm karastatud terasest
kuulid terasele.

Tapi- ja laagrihoore.

Silindertapi hoédrdemoment M = 1 Pr cmkg ja hdodrdetds sekundis
Th = Mnn:30=p1Prn :30 cmkg/sek, kus P — tapi iildrohk (kg), r — tapi

raadius, # — pbbérete arv min., pt — tapi hddrdetegur,

mis oleneb réhust

tapile P, tapi ringkiirusest, maardedlist ja laagrikujust.

2. Tapi hddrdetegur 11 (harilikul méaéarimisel)

Hosruvad Pronks Malm Raud
kehad | pronksile l malmile | malmile ’bakautile m;:g‘;}g“?i‘ bakautile
M= 0,1 I 0,09 0075 | 0,07 0,003—0,031 0,11

3. Stribeck tegi katseid rongasméaarde valgemetall-laagritega, kus tapi
d= 70 mm, pikkus / = 70 mm, maéardedli temp. = 250, ja leidis jargmised

M vaartused :

vm/sek=|pD) =1| 2,25 4,0 9,0 16,0 25,0 ' 36,0 | 49,0

7 — | 0,0573 | 0,04 0,0209 | 0,0136 | 0,0112| — —

4,03 0,067 | 0,048 | 0,0355 | 0,02 0,0128 | 0,0102 | 0,0087 | 0,0077

2,78 0,05 | 0,039 | 0,0288 | 0,0168 | 0,0114 | 0,0091 | 0,0080 | 0,0071

1,39 0,0415 | 0,0302 | 0,0213 | 0,0126 | 0,0085 | 0,0070 | 0,0063 | 0.0059

0,70 0,028 | 0,0212 | 0,0156 | 0,0091 | 06,0064 | 0,0052 | 0,0048 | 0,0045

0,23 0,018 | 0,0108 | 0,0081 | 0,0051 | 0,0035 | 0,0030| 0,0027 | 0,0026

0,12 0,013 | 0,0072 | 0,0052 | 0,0032 | 0,0025 | 0,0021 | 0,0020 | 0,0020
1) p=P:dl

4, Rull-laagri hoodre.

Hoédrdemoment Mh = 1,2 PfDy:d = p1Pr cmkg; pt = 1,2 D,f: rd.

Veerdehoorde teguri f vadrtusi.

Markus: Valemis ja
tabelis tahistavad d = 2r

p=>5P:dbi

3‘5

7,5‘ 10 ] 15

rulli 14bimootu (cm), 6 —
rulli pikkust(cm), { — rul-

I o

0,0045| 0,0034

0,0027 0,0023

0,0018

lide arvu, Dy, — rullide
telgede liikumisringi labi-
modtu (cm).
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d) Keerde- (kuul-) hdore.

Kuullaagri hdérdemoment Mn =~ w1 vadrtusi (Stribecki jdrgi)
~ 12PfD,:d = p1Pr cmkg ja hoordetdo
Th = 1,2 PfDyrn :30d, kus P — surve laagri P e
rongale (kg), d — kuuli 1abimast (cm), 7 — 65 | 385 | 780

volli raadius (cm), Dy — kuulide kesktap-
pide liikumisringi labimoot, n — po6orete 2{538 8'%3(3) 8’%3? 8’%3;
arv minutis ja pt — kuullaagri hoorde- 1100 | 00017 | 00018 | 0.0019

tegur (vt. tabel). . 3000 |0,0013 | 0,0013 | 0,0013

B. Dlinaamika.

Tahised: v, — algkiirus m/sek; v — loppkiirus m/sek; ¢ — aeg sek;
s — kaidud tee m; a — kiirendus m’sek?; 2 — koérgus m; g — maakera
gravitatiivne kiirendus m/sek? (g vaartusi vt. allpool p. 3); ® — nurkkiirus;
r — ringi raadius; n — po6o6rete arv minutis; m — mass; G — keha
kaal; P — tung; T — t66; N — voimsus.

Méarkus: Alltoodud valemeis pole arvestatud dhutakistust.

1. Sirgjooneline liikumine.

a) Uhtlane liikumine: v=s:¢; s—=of; t=s:v. b) Uhtlaselt kiire-
nev (voi aeglustuv) likkumine: v = v, + at; s=uv, + 12gf2; vabalangel
(vop=o0jaa=g); h=1g2=12:2g, v—gt=V2gh t=v:g=V2h:g,
piistviskel v = v, + gt; 7= vyt + /22 (+ kui visatakse ilalt alla ja —
kui visatakse alt iiles).

2. Kdverjooneline liikumine.

a) Uhtlane ringliikumine: v =2nrn:60=ro; o =v:r; a=02:r =rw?;
o =2rnn:60=rnn:30. b) Kaldvise (viskenurk «). Keha asendi maéaéaravad
igal momendil koordinaadid: x = vyfcos @ ja y = vyt sin & — 1/2g#2; viske-
raja (trajektoori) vorrand y = xtana — gx2:2v,2cos?a (parabool);
t =2v,sin a:g8 h=ymax = vysin®a:2g; viskekaugus xmax = vy? sin 2a:g;
9=c V'v(f — 2gy. HArvestades o&hutakistust, saame parima viskekauguse,
kui a = 320,

3. Pendli viipeseadused.
Kui viipenurk = 8, siis viipekestus ¢ = =}/ [: g (sek); pendli pikkus
l = gt?:m2 (m).

g vaartused (m/sek?®) ja sekundpendli pikkus / (m) mitmesugusel geogr.
laiusel (g véaartusi Tallinna ja Tartu kohta vt. lk. 21).

Geogr. laius. . | 0 | 300 | 400 | 450 | 500 | 600 | 900

g vaartus m/sek? 9,7803 | 9,7932| 9,8017 | 9,8062 9,8107‘ 9,8191 |9,8322

sek. pendli Z (m) | 0,9908| 0,9923| 0,9935 | 0,9938 0,9945' 0,9949 |0,9966
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4. Mehaaniline t66 ja vdimsus.

1. T66 T = Pscosa (x on P ja s vaheline nurk), kui « =0 (tungi
ja tee sihid iihtuvad), siis 7 = Ps. Teiselt poolt T = 1/2mv?, avaldist V2muv?
nimetatakse keha hooks voi kineetiliseks energiaks. Tehniline té6iihik on
1 meeterkilogramm (mkg) =1m.1 kg.

Méarkus: 1 Kcal (kilokalor) on ekvivalentne (vordne) 427 mkg.
427 mkg nimetatakse soojuse mehaaniliseks ekvivalendiks, tdhis J.

2. Voimsus N on ajaiithikus tehtud t66; N = T:£{ Voimsuse {iihik
on 1 mkg/sek; 75 mkg/sek nimetatakse hobujéuks (hj); voimsus hj-des:
1) N=Ps:75t=Pv:75

Voimsuste vordlustabel (sirgjoonelisel liikumi-

sel) ja 2)ndP:75.60=

Meeterkilo- | Hopujsud | Kilovatid |, Inglise hlngl.ise = Prn:716,2 (kdver-

Er‘lf“g"/'s“e‘g hj KW pingoaehd | hehsiied joonelisel liikumisel)

% =P716,2N :n, kus

1 00133 | 000981 | 7,2331| 001315 | —Fron pédrdemo

7 1 0736 | 54848 | 0,9863 M RS Y has

101,98 | 136 1 | 7376 |134 baie YOIb VeabE

0,1383| 0,00184 | 0,00134 1 T 00018 - e ens vodada' jfrg-
7604 | 1014 | 07457 550 1 g B -

a) seljas 300 kg, b) halval kiilateel 600 kg, c) maanteel 2000 kg,
d) raudrddbastel 20000 kg.

2) Tugeva mehe vdimsus kangil 2 minut. t66ajal voib olla kuni
0,5 hj. Kaheksatunnilisel té6ajal on ta kasulik voimsus /21 hj voi
T=(75:21).60.60.8 = 102856 mkg, see on t66, mida vdib saavutada
240 Kcal-ga.

5. Tsentrifugaal-tung C.

C =muv2:r = Gu2: gr = 4Gr%rn2 : 60°%gr = AGrn2n? : 3600g (kg):

6. Masinate efektiivse t66 Te mddtmine.

Joumasina efekt. t66 mootmiseks tarvitatakse enamasti pidurtungi-
mdodtjat, n. n. Prony’ pidurit (joon. 11), mis pannakse katsutava masina
volli imber. Et poérlev voll seda pidurit ene-

8  sega umber ei viiks, pannakse tema alla pukid

& % m ja n. On G kangi kaal, S raskuse kesktapp,

X ) siis maaratakse esiti Gs, piduri klotsi ja volli

m™ \ip/eT V- vahele asetatakse tera, ja raskus ¢ valitakse
’ nii suur, et pidurkang oleks horisontaalseisus,

siis Gs=qa, ja Te =Y30rn(Qa+ Gs)='somna(Q+q),
Joon. 11. ja efekt. voimsus Ne = Ysonna(Q + ¢9):75 hj =
= na(Q+q):716,2 hj.

7. Kasutegur.

Igalt masinalt saame meie tegelikult vahem t66d (efektiivne t606),
‘kui ta peaks andma teoreetiliselt (teoreetiline t66 7). Masina té6kasutegur
m = Te:T; samuti on efektiivne vodimsus Ne vahem teoreetilisest vdimsu-
sest N ning vdimsuse kasutegur 1 = Ne: N.



Al 7.

Méningaid andmeid kasutegurite kohta.

1. Soojusmootori mehaaniline kasutegur 7m = Ne : Ni, kus Ne on
efekt. ja Ni indikatoorne vdimsus; Ni arvutatakse indik. diagrammi abil
(vt. tagapool ,,Soojusmootorid®) keskmiselt nm = 80—90%o.

2. Mootori soojuse kasutegur 7s naitab %o-des, kui palju on kasustatud
mootorisse juhitud auru- voi poletissoojusest; 7s = 632: BK, kus 632 =
=75.3600:427 on efekt. hj-tunnile (hj-te) ekvivalentne soojushulk, B —
1 hj-te vajalik auru voi poletise hulk kg-des, K — podletise madalam
kalorsus (= podletusaine kiittevaartus) voi ithe kg auru soojussisaldus.

a) Kondensatsiooniga aurmootorite 1s: ) kompaundmootor (-masin),
katla rohk (k. r.) 20 at, 7s = 15—18%; B) kdérgesurve aurmootor k. r.
30—60 at 7s = 20—21%0; ¥) aurturbiin k. r. 2025 at 7s = 17—21%0, kui
k.r.=35at, siis 1s = 23%; 2) aurvedur vabal véljaviskel (v.v.) 7s=8-10%0.
b) Sisepdlemootorid: ) suur gaasmootor v. v. 7s = 28—320%; §) diisli-
mootor v.v. 7s = 33—38%. Kui &raminevat soojust kasustatakse soo-
jendamiseks, keetmiseks, vaiksemate joumasinate, nagu aurvasarad,
pumbad, aurturbiinid jm., kdimapanemiseks, siis saame vastavalt soojus-
majanduslikud kasutegurid: a, o) kuni ~ 75%; B) — =~ 80%; y)— =~ 80%0;
b, «) 40—70% ja B) kuni~= 85%o.

3. Aurukatla kasutegur 1k naitab %/o-des, kui palju on kasustatud kiitte-
koldesse viidud poletisest; paigalseisvate katelde nk=70-80%0, vedurite 55-75%.

4. Aurmooftorite okonoomiline (taielik) kasutegur v = 7m .7s . 1k
Kui 500 hj kompaundmootori 7m = 78%, 7s = 15% ja 7k = 80%, siis
7 =0,88.0,15.0,8 = 0,106 = 10,6%.

5. Sisepdle- (plahvatus-) mootori n = nm . 1s. Kui 3000 hj diislimootori
nm = 85%, 7s = 33%, siis 7 = 0,85.0,33 ~ 28%o0.

6. Elektrimasinate kasutegurid. Markmeid: 1) Etleida elekt.-

masina kasutegurit, tuleb tegelikult

a) Alalisvoolu-gene- b) Alalisvoolu- saadud voi tarvitatud vattide arv

e soptor jagada 736-ga. Naide: 10 kW

Gene- | 1hj | Mootort | 11 generaat. 7=625:736x0,8585%0.

raatori | ‘annab | voim- | tarvitab) 2) Vanelduvvoolu masinate ka-
vGimsus| vatte | vatte !

| 7. Elektrz'troansformaatori ka-
' suteg. = 82—98%0, olenedes vdim-
;8 i ggg 8’23 1(1) ‘ 1(8)92 8’;2 susest ja koormisest.
100 | 670 l091| 100 | 805 10’9] 8. Plii-(=seatina-)akude amper-
| 092 ! ‘0’83 tundide 7 =~ 90%, pinge ~ 78-85%0
,s(';:;fn'?;eﬁ“fer' 088 Svanion o ja vatttundide =~ 70% 1 tunnilisel
1% ning = 75%0 3—4 t. tithjendamisel.
9. Tdédmasinate 1: a) Veepumbad: o) tsentrifugaal- 60-70%0, f) kolb-
80—93%; b) Tostekraanad: o) liftid =~ 25—50%, @) liikuvad montaaZkraa-
nad 55—60% ja %) suurtel pukkidel asuvad kraanad 70—80%; c) Venti-
laatorid: «) vaikesed — 30—50%, B) suured 40—75%.
10. Poliispastide 7 leidmiseks tuleb iga hastimaéaritud kinnisplokkide
7 votta 91—96%; vabaplokkide — 93—97%0; halvastimaaritud 1 on 3—4%
vahem. 11. Kruvi (tdisnurk- iihekaigukeere) 7 = 35—45%. Suure surve
kruvipresside v = 27%. 12. Hammasrataste n — 90—98%. 13. Rihmade
Jja koite m: «) uued, hasti pingutatud rihmade n = 97—98,5%, f) hasti
sissetootatud — 98,5—99,2500, y) uute traatkdite n = 99,95—99,98%0,
2) kanep- v6i puuvillkdite 7 = 99,6—99,85%. 14. Vesiturbiinide n = 75—80%0;
vesirataste 7 = 60—75%0.

] ‘
KW | W sus hj | W | sukraad on natuke suurem.
|
|

4
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8. Massi inertsimoment.
Pinna inertsimoment vt. tagapool.

a) Massi m inertsimoment / mdnesuguse telje suhtes vordub koikide
massi elementide ja nende kauguste (r) ruutude korrutiste summaga, s. o.
I=2m.r

b) Kui /s on massi m inertsimoment raskustapist labiva telje suhtes
ja Ia sellest teljest kaugusel a asuva paralleeltelje suhtes, siis /a = Is + ma>.

¢) Kui /=mi2 kus m keha {ildmass, siis i on inertsiraadius massile m.
I=mi2=G2: g

d) Kui on antud 7/ ja keha kau- 2
gus tiirlemisteljest on 7, siis m=1:72

e) Monede kehade inertsimomen- Z
did. 1) Pistringsilinder (joon. 12):

I (inertsimoment z telje suhtes) = c
=1/2mr2 = Yiznrih; I. = Yam(r24/3h?) =

= Yanr2h(r? + 1/3h2). X g
2) Oobnes silinder (joon. 13): Y

Iz = 12m(R2+r2) =12mh(RA—14); Ix = } 2R

= Vam(R?+r2+1/3h2).

3) Kera: Ix = Iz = 2/smr?=8/15mr2,

4) Odnes kera: Ix= Iz =
=2/5m(R5—r) : (R3— r3) = 8/15m (R5—r?).

5) Rongas: Iz =m(R?+ 3/16a%); Joon. 12. Joon. 13.
Ix = m(Y/2R? + 5/32a2).

Il. Hidromehaanika.
1. Hudrostaatika.

a) Anuma pdhja- vdi seinardhk P=She; S — pdhja voi seinaosa
pindala, # — vedelikusamba korgus (seinaosa puhul — keskmine korgus)
ja e vedeliku erikaal. b) Uhendatud anumad: At:h2-=e2:e1. c) Arhime-
des’e seadus: Altréhk (raskuse naivkaotus) P=Ve (V — keha ruumala).

2. Hudrodunaamika.

a) Vedeliku valjavoolu kiirus v =7 2gh (Bernulli vdrrand). b) Teo-
reetiliselt valjavoolanud vedeliku hulk Q =vS=S8V 2gh, kus S mulgu risti-
16ike pind, mille kaudu vesi voolab. Tegelikult on see hulk vahem, sest:
1) vedeliku véljavoolu kiirus v1 tegelikult on vaiksem teoreetilisest kiirusest o,
Weisbach'i jargi v1:v = ¢ = kiiruslik tegur, mis keskmiselt=0,97. 2) Joa-
ristildike pind S1 on vahem mulgu ristildikepinnast §; S1:S = a = joa
kokkusurumistegur, mis keskmiselt = 0,64, nii et tegelikult valjavoolanud
veehulk Q1 on véhem teoreetilisest hulgast Q; Qi: Q=p=oag; p on vilja-
voolamistegur, siit jargneb: Qi = apSV 2gh = pSVZgh; p vaartus koigub
0,5 ja 1 vahel ja oleneb suuremal maaral joa kokkusuruvusest.

c) Liikuva vee vdimsus. 1) Kui langeva vee hulk on Q m¥sek ja
langekdrgus # m, siis teoreetiliselt saadud vee voimsus N = 1000 Q% mkg/sek =
=1000 Q2 :75hj. 2) Torus kiirusega v m/sek voolaval veehulgal Q m?/sek
on vdimsus N=12mv2= 1000 Qv*:2g = 1000 Q# mkg/sek, kus A=1v%:2g
ja m sekundmass.



Ill. Gaasidemehaanika.
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Uldomadused.

Koiki gaasilisi aineid on voimalik veeldada kas jahutamisega voi

rohuga.

iilikuumendatud gaasilisi aineid lihtsalt gaasideks.

1) Veesamba mm v6i m;

a) Gaaside rohku mdddetakse :

2) elavhobeda (Hg) samba mm vdi cm;
3) kg/m?, tahis P ja kg/cm?2, tahis p; 4) naeladega/toll? ja 5) atmosfaari-

Veeldumispiiri 1ahidal olevaid gaasilisi aineid nimet. aurudeks,

dega. 1-meetriline (uus) atmosfaar (at) = 1 kg/cm?
Mitmesuguste rohkude vordlustabel.

; Vi b Elavhgbeda- Elavhdbeda- Ingl. naelad
e mectrid. vbl “sasiba samba tollid Tuuttollile
0,1 at (uut atm.) mm Hg toll Hg ingl. n/toll2

1 10,333 760 29,92 14,7

0,0968 1 73,55 2,896 1,422

0,0013 0,0136 1 0.0394 0,0193
0,0333 0,3453 254 1 0,4912

0,0680 0,7031 51,712 2,0359 1

b) Paisumisseadus ja gaaside oleku vdrrandid.

1) Jaaval temp. on antud gaasihulga ruumala p66rdvordeline réhuga,
s. 0. v1:v2=p2:p1, vdi pivi=p2v2 = konstant (Boyle-Mariotte’i, loe: boil-
marioti, seadus), kus vt ja v2 téhistavad 1 kg gaasi ruumala m3, p1 ja p2 —
absoluutset rohkul) kg/cm?2

2) Et gaasi hulga ruumala vahendamisel suureneb tema erikaal e kg/m3,
siis me voime kirjutada: e1:e2=p1:p2, s.o.gaasierikaal on vordeline réhuga.

3) Jaaval rohul on antud gaasihulga ruumala vdérdeline absoluutse
temperatuuriga 7'2), s.o. kui gaasihulga ruumala temperatuuril 1 vérdub o1
jatemp. £2 vordub v2, siis v1: v2="T1: T2 (Gay-Lussac’i, loe: gee-liissaki, seadus).

4) Mbdlemaid seadusi voib ihendada, ja siis saame: vip1: T1—=wv2p2: T2
(Boyle-Mariotte’i — Gay Lussac’i valem).

5) Uldised gaaside oleku vérrandid: a) pv=RT ja b) pV = GRT, kus-
juures R — gaaside konstant, V — gaaside ruumala m® ja G on gaasi
kaal kg; G = pV:RT.

6) Gaaside konstant R = (¢cp —¢v)J =848:p, kus p = molek.-kaal;
J vaartus vt. k. 48; cp vaartusi vt. 1k. 57, p. 4, 7 lahter.

7) Kui gaasi erikaal p1 ja 71 juures on e1, siis p2 ja T2 juures
e2=e1p2T1: p1l2.

c¢) Ohu koostis.

1) kaaluline: 23,1% O 4 75,55 N+ 0,05%0 CO2+1,3% A; 2) 20,9% O +
+ 78,13%0N + 0,03%0COz2 + 0,940 A.

hobeda-baromeetritorus. 2) 7'=273 + t.
alatisel rohul, cv — erisoojust alatisel mahul. s

o W

%) ¢p tahistab gaaside eriso

1) Absoluutse rohu O tapp vastab absoluutsele tiihjusele kinnises elav-,

ojust

)
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2. Staatika.

Ohurdhk merepinnal (baromeetri seis) on keskmiselt 760 mm
Hg = 10333 kg/m2; olenedes atmosfaari mojudest koigub ohurdhk
720—800 mm piires, seega kdikuvus on —+ 5,25%.

Korgus merepinnast m-tes ja vastav Ohurohk mm-tes. tx = 0°.

1 x :
Korgus | Ohurshk | Kérgus | Ohurdhk | Kérgus | Ohurdhk | Kérgus 1 Ohurdhk
m | mm Hg m mm Hg m | mm Hg m | mm Hg
0 760 1000 674 6000 370 15000 | 124
100 751 1500 635 7000 328 20000 ‘ 68
200 | 742 2000 598 8000 291 30000 20
300 | -+ 733 3CCo 530 9000 258 40000 6
400 724 4000 470 10000 229 50000 | 1
500 716 5000 417 I

Ohulaeva tdstejoud. Kui V tahistab Shulaeva gaasi ruumala mS3,
¢ — gaasi erikaalu, e — dhu erikaalu, a=e —¢’ gaasi ruumala iihiku
tostejoudu kg/m?, siis dhulaeva tostejoud A=Va kg; kui G on Ohulaeva
oma kaal kg, siis ta voib votta endaga kaasa koorma K=A — G kg.

760 mm Hg o&hurdhul 0° temp. ja kuiva 6hu puhul (6hu erikaal
e,=1,293 kg/m?3) on: valgustusgaasi ¢==0,67 -0,45 kg/m? ja a,=0,62—0,82;
puhta vesiniku ¢’,=0,0896, a,=1,203; hariliku vesiniku ¢, =0,15 ja ~y=1,1.
Ohu erik. et ¢ temp. ja hurdhul # mm, et = 0,001293 H :(1-+40,00367¢) . 760.

3. Tuule rohk ja dhu takistus.
a) Pind on risti tuule sihiga. Kui tuule réhk P kg on risti pinnaie

S m?2 tuule kiirus v m/sek, ¢ — katseline tegur, mis muutub 1—3 piires,
e — 1 m3 dhu kaal kg, siis P= $eSv?:2g (kg) ja dhu réhk p 1 m2 on:
p = P:S = dev?:2g (kg). Ohukestele siledaile plaatidele, pindalaga
S=0,1 m? saame jargmised valemid: P = 0,122.5v* ja p = 0,122 72, kus
¢$=186 ja e=1,293 kg/m?. Jargmine tabelike naitab p olenevust v-st:
v=[2|3|6|9|12|15]18|21|24|27| 30| 33| 36| 39| 42
p=[05|1,1]44]99(17,6|27,6/39,7| 54| 70,6/ 89,3|110,2(133,4/158,7186,3[215,1
Beaufort’i (loe: bofoor’i) tuule réhu ja kiiruse astmik.
Tuule Tuule
Tuule . e — Tuule Y _—
kovadus | Tuule nimetus |keskm.|  gnc [kovadus| Tuule nimetus |keskm.| (gpi
pallides kiirus | yo/me #pallides Kiirus | yo/m2
m/sek ) m/sek

1 | Tasane tomme |- 36| 15| 7 |kova tuu . .| 179 387

2 Tasane tuul . . 58l 41 8 | Tormine tuul .| 21,5 | 55,6

3 Kerge tuul . .| 80| 7,7 9 Lkornr s g, ¥ 25,0°175,6

4 Mbddukas tuul | 10,3 | 12,6 10 | Kova torm . .| 29,1 |102,5

5 Véarske tuul . .| 12,5 | 18,9 11 Raske torm . .| 33,5 | 135,7

6 Kange tuul . .| 152 | 27,9 12 | Raju (orkaan) .| 40,2 | 195,5

b) Pind on kaldu tuule sihiga. Kui tuul rohub pinnale S, « nurga all *
(p vaartused vt. eespool tabelist), siis P arvutatakse kaheldi: 1) P = Sp sin®«
voi 2) P=Spsina. Kui dhk seisab ja pind S liigub kiirusega v m/sek,
siis arvatakse tekkivat 6hu takistust p. p. a) ja b) antud valemite abil.
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Materjalid.

I. Tehniliselt tdhtsamaid sulameid.
1. Vase sulatusi teiste metallidega.

Sulami nimetis Vask iTqink Tina 1)| Plii?) Sulami nimetis Vask | Tsink |Nikkel| Plii
|
a) Vask peaaine. Koostis %/0-des Uushdbe ey 50 30 2 -
Pronksid : Argentaan . . . . |555 | 29 | 155| —
3. Masioe'= o0 o585 A 11107 1K15 | AMentid . L v 7 5 |25 | 25 | —
2. Laagri. . . .| 8 |[N#05 1 |165 Alpaka . . . . . 00 3 "0 FE205 | =
S Ml o s 95 1 4 o, Nikkelvask . . . . 79 Fe 4 15 |Mn2
4. Kujude . . . 86 4 * 3 Nikkelmessing Fe0,5°0] 50 | 39,4 10 0,1
5. Kella . . ¥ 80 - 20 — Monel-metall . . 30 — 70 -
6. Mere (ukn) s 86 4 10 - Nikkelraha . . . . 75 —_ 25 —_
7. Kuid . 1905 3 6,5 — -—
8. Kolvirongaste .| 84 | 4 | 8 | — b) Alvmiiniomi | yaek | Teink |Nikkel| Alum.
0. 3anpeil .. . 1816 3,6 46 | 10,2 B e
— = = ikkelalumiinium . — — % Y
B O L et e | BB ] 15 | a8 | &5
11. Nikkel . . . |50—70] — Ni50—30 = % il e s B r s
B e . fe87 f — | RIS TR - - £
Deltametall Fe 190 . 56 40 Mn 1 2 ¢) Tina antimoon Vask IAntim | Tina | Pl
Tombak A ) ?g 32 —5 - metallid.
Lehekuld . . . . 18 2 Tattlaagri i =
” pilaagrite metall . 95 | 382 | 583
T RN 80—57(20—43| — — Veduritelgeds ,, 6 11 83 53
» valge . . . 150—20/50—80, — i Kolvirongaste ,, 6 16 78 —
Sterro-metall . . .| 60,7 | 369 14 — Triikitshtede e 23 2 75
Punanevala . . 82—86| 0—6 | 16—8 |0—0,1 R ol ] 27 87 | 88,6 =
Kava punanev. Fe 50/0 70 9 9 i 9 Babiit e 3 1,2‘—6 ]1—,18 — 103-83
Alum.-messing . .| 80 32 | Al8 —_ Valge ': .| 5—9 |10—18/85—73| —
Annfnklsmon ey 5 10 ‘ - 85

2. Kergeid metalle (alumiiniumi sulameid).

o Z : Eri- |Sulamis-| Elastsus- |T6mbetuge-

Sulami nimetis Koostis %0-des kaal | pp moodul | vus kg/mm?2

Duralumiin . . . [A195:Mg0,5; Mn| 2,8 650]‘ pehme: 24

0,25—1; kova: 42

Cu 3,5—4,5; I 7000—7500 parend: 48

Eautaal . o Loe FAI94; Cu;8i2;) 2,75 | 650 pehme: 20-25

parend:38-48

Silumiin (Rlpax) . |Al 86,5; Si 13;| 2,66 | 575 | 6000— 6500 | pehme: 16

Fe 0,5; - kdva: 25

Elekton . . . . |Mg957Zn3;Si2| 1,8 | 640{|y2atud: 4000 o me; 5537

KS. sulam . .. |Rl 74—80; Si| 2,73 | 650 | 7000—7100 |KOVa: 34-40
20-12; Cu'6- 8; |

Kolvide metalle: 1) Alusiil: Al 70, Si 20; erikaal 2,7. 2) Bohnalite:
Al 87,5—89,9; Cu 11—9; Mg 0,5—0,1; Fe 1; erikaal 2,8—3,1.

Markus: Metallsulatis sulab kergemini kui teda siinnitavad metallid,
samuti on sulatis kévem ja tugevam kui iiksikud metallid; véheneb soo-
juse- ja elektrijuhtivus.

1) Tina = inglistina, 2) Plii = seatina, 3) Tabeleis ettetulevate siimbolite
tahendusi vt. lk. 55 ja 56.
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3. Joodiseid

a) Pehmejoodiseid. b) Kovajoodiseid.
Koostis %0 Pe Koostis %0 >
e Tarvitatakse Pelumgly? Tarvitatakse
Tina | Phii | PP Vask [Tsink| **PP
25 75 2680 Tinatorude jootmisel. 42 | 58 8200 Messingi jootm. mis sisal~
30 70 257° Kardsepa-téidel. dab 60%0 ja enam Cu.
33 67 2500 Tsink- ja tsingitud karra 45 | 55 8350 67%0 ja enam Cu sisaldava
jootmisel. messingi jootmisel.
40 | 60 2350 } Messing- ja valgekarra 51 | 49 8500 Vase sulatiste, mis sisalda-
50 50 2130 jootmisel. vad iile 6,8°0 Cu jootm.
60 40 184 Kergesti sulavate metallide 54 | 46 875° Vase, punasevalu, pronk-
jootmisel. side, lintsae jm. jootmisel.
90 10 2180 Séogindude ja arstiriistade 65 | 34,5] 9100 (0,5°/0Sb) Raua jootmisel.
tinutamisel. |

1) Pehme joodis alum. pronksile sisaldab 57% Zn ja 43% Cd; 2) Alu-
miiniumi joodis sisaldab 67% Rl, 21% Sn ja 12% Cu.

c) Kiirjoodiseid. d) Hobejoodiseid.
Koostis °/o-des 3 Koostis 9/o-des £
v s“t';“’“' e Tarvitatakse
Tina | Plii m’;; i Hobe | Vask Tsink‘ Tina PP
15 : 25 L 60 125 12 36 51,5 0,5 7851\ 58°0jl enam sisaldava messingi ning
25 22 53 113 25 40 (345 | 05 765 f| vask- ja pronksosade jootmisel.
155| 32 52,5 96 70 26 3,7 0,3 780 Elektrijuhtmete jootmisel, et vi-
| | hendada takistast jootekohal.
4. Kergesti sulavaid metalle.
R -
% . = 2 .. | Vis- | Sulam. | Frj-
Sulatise nimetis Tina | Plii | mut | 1soojus
RodSemetall: .. . 1. o i, ... | 236} 275 489 | 110 |0,0552
Sulatis kliseedele . . . . . . . Keam®fo ‘| 22,2 |7 22,2 V55,6 | 106
Woodi-metall . . . . . . ... 7 147 | 259 | 524 | 70 00352
Lipovitzismetall . ;5 7. o ni. 10,1 12,354 25+ 50,7’ 60 | 0,0345

Il. Tédhtsamate ainete flulusikalisi omadusi.

Markmeid: 1) Elementide aatomi- (resp. molekuli-) kaalud on rah-
vusvahelised ja neid kontrolliti viimati 1934. a. 2) Erikaal e=P:V, kus
P on aine kaal t-des, kg-des vdi g-des ja V ruumala m’-tes, dm?tes voi
cm3-des. Temperatuuril £ et=eo : (1+7f), kus eo — erik. 0° ja v ruum-
paisumistegur. 3) Seletusi paisumisteg., erisoojuse jne. vt. tagapool
»Soojusdpetusest®; eritakistuse ja temp. teguri kohta on seletusi ,Elektro-
tehnikas“. 4).Tabeleis, lk. 56 ja 57 on antud tegurid suurendatult 10" korda;
et nait. saada alumiiniumi paisumistegurit, tuleb 0,237 jagada 10¢, seega
Ba1=0,0000237, hobeda soojuse juhtivus 2=101:102=1,01 jne.
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5. Tahtsamate ainete erikaale.

L TR R S e 2,5—2,8
Blabaeler ol o3y 2,3—-2,8
Alumiinium taotud &1
o valatud 2,56

& valtsitud 3268
Pabatsitt 70 ol 1,40—1,70
Antimonlaik . . . . . 4,70—4,85
Aegetion - o = o . 8,4—8,7
P T R e T N o
v i SRR R N 2,10—2,8
ACERR DT S L SRR j o
Babllt- =« bt ic el o i 7,10
Baarium nitrat . . . . . . 3,24
* Sptat ST eR 4,50
BEib - o153 5500% 2,8—3,2
Broomkaalium . . . . . . 2,76
R L e T RN S TR 6,47
BT SRR o L 8,6
BRI T o~ Sk ey 2,9
Ehituskivid, keskmiselt 2%
Elavhdbeoksiiiid . . . . . 11,2
Elevandiluu. . . . . . 1,83 —-1,92
Qaltneli. 5 oo B dh 4,1—4,5
Granant . .. i v ini-w 383
Guitaperts- . & . . i% 0,96—0,99
Indigo .. e i VS 0,77
Jooltinane oo T T e 6,10
o ~SABHGNT o (G g 3,12
s-hbe -+ 5,68
Rasli TR0 " . oo 2,32
o e R T R et S 1,24
REmper: 0o G dsr o 0,99
Bampel:© < i codd atel07
LT AT A G A N kR 1,06—1,13
IRHIAREE 2 5 oG i g a s 2,10
0 5 RN SR & 0,92—0,96
135150 e e AR ki o 2,65—2,7
MEVISTISL. T i 1,2—1,5
Klaas, akna- . . . . . 2,40—2,60
o keistall- -~ saovs 2,89
& peegli- A 2.37—2,72
sapudalios Sy . 2,60—2,73

%a roheline- . . . . . 2,64
Kloorhdbe AgEl....0 4 "y 5,56
0 ARG SR B A 1,40
#- F¥aheruumiga + . 5 0,55
Konididi = vt b s dig 1,7—20
Brdl6 2.2 0 558 2 oot b s 1,8—2,71
BOrvakivh 2 s 5 403 el 1.3
T e S R PR S B 2,823

Loomarasy . . ok 0,93
Lubjapagu 5. ¢ 2 e 2,62—2,72
Lumi, varske . . . . ¢ 0120
i i VAIIRUE i s T b 0,3
Maarjajaa kiltkivi . . . . 2,24
Magnetrauakivi . . . . . . 4,90
Merevaha . . .. . . 099—1,28
Merevaik . 3 . 1,0—-1,1
Naatron (Na"O) A g vy, e K
Naftallin CwHs ... o . #2% 1,145
Nahk toores . .. . 1,02
AR P M G 0,86
PHEH © 7 7o e st 1,35
34711 R et MO IS 6,50—6,60
Pilliro6-suhkur - .. v . % 3% 1,61
Pimsskivi . . . . . . . 0,40—0,90
PlioksStid: . o= o5 v o N
,» -stsihapu & 6,43
W T e R e A 7 et 7,4
,» -suhkur 15° C . 25395
Pruun rauakivi ; 3,80—4,20
X Kivishisk: - 15 5 4 =1L2—15
Puna tinamaak . . . . . . 5,95
, vasemaak. . . . 570—6,00
Puidud dhus-kuivanud: vt. v ,puit®, 3.
Rpelsinipuu . . . . . 0,705
Granaadipuu . . . . . 1354
Kookospu . v o Lo EEE
Eomipha s s a5 0,24
Kreeka pahklipuu . . 0,671
Kiipressipuu . . . . . 0,644
Leedripuu e R T
Lodjapuu 0,770
LAepUM & con 5 5 ek 0,52
Moomaspun i3 @ o 0,897
Mustput . e we Foe e 1,19
OMUpU L 0 o e 0,927
Punasaar . . . . 0,75—0,85
Rohelinepuu . . . . . 1,21
ROOSIDUN % -« .o 5 i nats 1,031
Sandlipuu . . 08—11
Seedripuu, harilik . . 0,596
5 india 1,315
Sidrunipuu . . . . . 0,726
Vilnapul . « &l e B LOsE
MHIEpEN T BT Ll 091
PlgWli: i vy v 1,47—1,50
Pdldpagu . . 2,50—2,60
Raskepagil s 0. « 5 &5 5 4,56
REEY "7y onis " 0,92—0,95



T e S R R 2,6—2.8 Tsinkoksttids: 14 wnga) i 5,60
Raummaak .. ove s 4,94—5,26 Tsinfigber ~.. ;.. i@ asigas 8,12
L s 0,68 - 0,79 Tsinnober-oksiitid . . . . . 6,90
RADikivEC L Bandawnn el 23 TIHEVE o B e ath by 2,58
T T e T R S 1,69—1,83 BRI 0kdS) il 1,5
Seleen-tina . . . . . 8,20—8,80 NOBG Kuuss -, 1,073
T e 20 MessSing LRl dinen s 8,40
SEDores) e L e 1,56 % Mabd e bera 8,52
L N T R Tl i 0,97 o Araat.. sessiinocels 8,43
Suhkur, valge . . .. . . 1,606 NansIsik - o v s ileeaEs 8,70
Ty ik L Pt 1,85—2,2 Vaseokstiid . . .ootdnailings 643
L el B e W e 0,94--0,95 VYRRSEIVE S 7O Ra i 1,85
eI Kakast. . ir 0 7,82 Vilgukivi . . . 2,65—3,2

,,  karastamata . . . 7,8 Vill lamba, bhukuw) s > A9

i 1 e TSR g 7,92 Vormiliiv, kinnitambit. . . 1,65

5 valatud Ale 7,86 Vosvor, punane: il . i 2,20
T T AR 4, 62—-—-4 89 S KOStal: s ot shelr 2,34
SODBHS . .00 oo . 350——401 Vaavelantimon Sb2Ss . . . 465
LT e R S e 1,15—1,77 < CRRBEPDS R i 18 71
P e A R 4,01

6. Vedelikkude erikaale.

Jarvevesi 150C . . < s s 1,028 RAPSOHTHC: o oora s 0,913
Keedusoolalahu (kiillast. 18°C) 1,21 Salpeeterhape, 49,4B 15°C . 1,520
e | G R T ,75—0,84 Soolhape, 24 B 15°C . . . 1,200
T e R e S 1,04 Siisihape, kokkurdhut.. . . 0,830
Merevaigudli . . . . . . . 0,80 0LV, (IvigOsst) . = - = 7 115
L R L I S 1,03 L R e A RS T 0,99—1
L R U e e T 0,758 Vesi, destill. 4°C . . . . 1,000
Piim, varske 150C NS B it - A T AR R R 1,25
Puskariéli . . . . . 0,82—0,83 Vaavelhape 66°B 15°C . . 1,842
PG e s 0,919 o)L R e S 1,03

Vedelikkude erikaalude (¢) leidmine Baumé (loe: bomee) areomeetri

kraadide jargi 17,5 C juures:

e ==146,78:(146,78 + n), kus +n tahistab

vees kergemate ja —n veest raskemate vedelikkude areomeetri kraadide
arvu. Naide: Kui suur on vaavelhappe erikaal, milles Baumé¢ areomeeter
naitab 56,8°? (Baumé lithendus Beé voi B); e=146,78:(146,78—56,8) = 1,63.

7 Mitmesuguste ehitis- ja poletusainete (-pdletiste) kaale.

a) Kivid.
Alabastri- voi kipsikivi .

Rlabaster voi kips: tambit.

soelut.
Alabastri- vai klpSlsegu
lilvata: marg . . .
kivinenud
Betoon, kruusaga, graniit-
killustikuga

ithes m3kg

1900—2300
1230
1260

1600
1410

2200

ithes m?kg

Betoon telliskivikillustik. | 1800

»  samast materjal.
o e AP 2400
soeslakiga . . . 1000

Granut sieniit, gneiss . |2390— 3000
Katusekivi, savist (1000 |

kaalub 327—369 kg) . 1020—1150

Kriit, tiikkides . . . . . 1200—1280



)

Liivakivi
Lubjakivi (paekivi), tihe .
Lubi, kustutamata . . .
Lubi, kustutatud (pulbris)
Lubjaseqii 1:2;1:3 ..
Marmor
Misigel: . oS .
Miiiiritus, segul, graniidis
»  tihedast paekivist
b poorilisest ,,
3] liivakivist
b telliskivist . . .
o klinkrist s
- poorilisest tellisk.
i auktelliskivist
58 silikaatkivist . .
Paekivi, 0,3 tithjusega .
Savikildkivi . . . . . .
Telliskivi, poolik . . . .
Telliskivi, terve, hasti po-
letatud, moodduga
26,8 X 13,4 X 6,7 cm .
Telliskivi, norgalt polet. .
e (klinker)
Tsement
Tuff

b) Maa mitmesugune.

Kruus, graniidi . . . .
Kruus, segu
Liiv, kuiv, puhas. . . .
Liiv, nifske. . . i
Maa, savi-liivane, tihe

Muld (pollu, maapdues)
Muld (podllu, kaevatud) .
Muld, turba
Muld, savine, maapdues
Muld, savine, kaevatud .
Mustmuld

.......

........

..........

.......

2280—2430
2000—2660
800—930
500—-810
1630—1940
2500—2840
2560
2800
3000
2500
2400
1800
1900
1100
1300
1800
1690
2760
1260—1350

1620
1050—1390
1520—2020,

920—1250
1210—1380

1850
1600
1370 —1620
1400—1820
2500—2700
1520
1140
| 500—800

1600
| 1370
| 810—840

Muda, vedel, kaevatud .
Muda, kuivanud .

Matas
Savi maapdues . . . .
Savi, valjavoet. maapdues

c) Poletised.

Haod, aasta seisnud . .
Haod, toored
Kase- ja lepapuidud, kuiv.
A toored
aasta seisn.
5 toored 4
Polevkivi tiikkides, kuiv .
e e niiske
Siisi, okaspuidust
, tamme-

Ol,;aspuidud,

.....
......

e DRLERESIE " O P

Jusvas, Rilv. 3 30073 7.3

»  30% niiskusega .

o piake s Lo s

d) Mitmesugused
ained.

Sammal , .
Tsement
TR o e e
Turbapuru
Torv, vedel
Vaavel, loomul. kristall.
v tiikkides . .
S pulbris i s
Olid: puu, lina, kanepi .

.......

Tehnilisi tabeleid.

1220

1640

1350
1690—1930
1300—1540

160
210
500
630
380
460
850
900
170
245
225
1130
1800
390
455
790

Fassongraua, karra, traadi ja naelte mdddud ja kaal.

Markmeid: a) Fassongrauda saadakse taotavate rauapakkude vil-
taval umbertd6tamisel aurhaamri all ja kaliibritud valtside vahel, mille

tottu seda rauda nimetatakse ka valtsrauaks.
sordid valmistatakse valatud rauast (e = 7,85).

Peaaegu koik fassongraua-
Tabeleis tahistavad:

risti-

I16ike pinda cm? G — 1 meetri kaalu kg-des, / — inertsimomenti ja W —
tugevusmomenti (indeksid / ja W juures x, y ja teised naitavad, millise
telje suhtes on moment vdetud.)

b) Fassongraual kuni 200 mm kérgusega tuleb arvestada veaga + 2 mm

ja peale 200 mm veaga + 3 mm.

(Edasi vt. 1k. 62.)
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R S
Tabel 1I. Isekiilgne nurkraud.

Normaalne pikkus 4—12 m.
Maksimaalne pikkus 12—16 m.

B:b=1/"%,
anwailal okt ui kAl vk we | 4y | Wa
mm cm? Jkg/m| ecm | cm | em? fem? | em? | om® em? | em®
23 20 30| 3| 1,42 1,12]0,99 | 0,49 1,42 0,28 1,256 0,622 0,45 0,298
= 201 30| 4] 1,85 1,45/1,03 |0,54 1,82) 033 1,60 0,810 0,56 | 0,380
3/4! ; 30| 45 2,87 2,25)1,48 | 0,74 6,63 1,19 5,77 1,91 2,05 0,907
fe 30} 45| 5] 3,53 2,77|1,52 (0,78 8,01 1,44 6,99 2,35 2,46 1,11
4/6 40| 60| 5| 4,79 3,7611,95 | 0,97 19,8 3,66 17,3 4,27 6,2 2,05
40| 60| 7| 6,65| 5,1412,04 | 1,05 26,3 4,63 23,0 5,81 8,0 2,711
5/7Y 50| 7 71 833 654]12,47 | 1,24 53,1 9,58 46,3 9,20 16,4 4,36
/| 50| 75| 9105 | 827|256 |132] 654 | 119 67,1 | 11,6 202 | 5,49
612/10 651100 9f14,2 |11,1 |3,31 1,59 ] 160 26,8 141 21,1 46,0 9,37
o/ 651100 |11 17,1 {134 |3,40| 1,67 ] 189 32,9 167 25,3 55,1 11,4
8/12 80 {120 (10]19,1 |150 |3,92|1,95| 317 56,8 276 341 8 16,2
80 {120 |12)22,7 |17,8 | 4,00 |2,02] 370 67,5 323 40,4 115 19,2
10715 | 100|150 (121287 l225 14,89 242] 747 |134 649 84,0 |232 30,6
100 {150 |14 |33.2 | 26,1 |4,97(250] 854 153 743 74,1 264 35,2
B:b=128:1.
X |b|lBlalStoe|la|s] Iz |1 I Wy Ll
mm 1em2|kg/m| em | em | em? cm? emt | cm® em? |em?
i
2/4 20| 40| 3 1,72 1,35]1,43 | 0,44 2,96 0,31 2,80 1,09 0,475| 0,305
A 20| 40| 4] 2,25| 1,77]1,47)0,48 3,78 | 0,40 3,68 1,42 0,603 | 0,397
a6 | 30| 60| 5] 429] 3370215/ 068| 165 | 1,71] 156 4,05 261 | 1,13
4 30| 60| 7| 585| 4,59]2,24| 0,76 21,8 2,28 20,7 5,51 341 1,52
4/8 40| 80 l 6] 6,89 5.41}2,85)0,88 47,6 4,99 45,0 8,74 7,63 2,45
40| 80| 8] 9.01| 7.07|2,94|0,96 60,8 6,41 57,6 11,4 9,65 3,17
s/10] 90(100| 8115 | 903 [359 1,12 123 128 | 116 L 19,6 05
s 50 (100 (10141 |11,073,67 [ 1,20 235 19

65130 |10118,6 |14,6 |4,65

8,

150 146 | 141 22
6'/:/13 1 8
» 651130 (12122,1 |1735]4,76 |1 4

1 5
3 6
,46 | 339 35,2 320 883 54,2 |10,
53 | 395 413 | 373 44,0 62,9 13

8/16 80160 (12)27,6 |21,6 |5,72 (1,77 | 762 79,4 719 70,0 122 19.6
51 80160 |14 31,8 [250 |581 (185 | 875 86,0 | 822 80,7 139 22,6

100 | 200 | 14 1 40,3 }31.64 7,12 | 2,18 | 1754 182 1654 128 283 36,1
100 { 200 [ 16 | 45,7 [35,87 | 7,20 | 2,26 | 1973 205 1862 146 316 40,8

10/20

c) Et me vdiksime tarvitada tabeleis olevaid raua kaale teistele mater-
jalidele, tuleb neid korrutada: malmi puhul 0,931-ga, valatud terase —
1,009-ga, bessemer-terase — 1,0039-ga, vase — 1,144-ga, messingi — 1,0963-ga,
tsingi — 0,919-ga ja plii puhul 1,4653-ga. ldiselt vérdub 1 ecm? ristildikega
10 m pikkuse lati voi tala kaal selle metalli erikaaluga kg/dm?; nii, nai-
teks kaalub 10 m raudtala, mille $=107 em?, 107 X 7,85 kg = 839,95 kg.



34 Ll Tabel IlI. T-raud.

3 cm3 cm‘

stttz
3

mm cm2 Ykg/m | cm | cm

6/3 60| 30| 55| 4.64| 3,68]0,67 2,58{ 1,11 862 | 287
7/3Y2 70 35| 6 594 | 4,69]0,77 449| 165 15,1 432
8/4 80| 40| 7 7911 6,21]0,88 781| 250| 285 7,13
9/4'] 90) 45| 8 10,2 8,0011,00 | 12,7 | 3,64 48,1 10,2
10/5 |100| 50| 85 |12,0 9,44|1,09) 187 | 478| 67,7 135
12/6 |120| 60410 |17,0 133 |1,30] 380 | 8,09| 137 22,8
14/7 |140| 70} 115228 |179 |151] 689 [12,6 | 258 36,9
16/8 |160| 80|13 |295 231 1,72 117 186 | 422 52,8 b:h=1:1
18/9 |180| 90 | 145 J37,0 |29,0 | 1,93 |185 25,1 670 744
20710 1200} 100116 1454 1356 12,14 1277 353 |[1000 100

b l h l d S G s ; W, 1 w

4 ch Cl'ﬂ'll v:!'l'|j

Ne

mm cm kg/m cm cm

2/2 20 20| 3 1,12 |} 0,88 | 0,68 0,38 027 0.20 0.20
2'[3/2' ;] 25 25| 35| 1,64 1,29 | 0,73 0,87 0.49 0,43 0,34
3/3 30 30 | 4 2,26 1,77 | 0,85 1,72 0,80 0,87 0,58

9/9 90 90 | 10 17,1 13,4 2,48 | 119 18,2 58,5 13,0
10/10 | 100 | 100 | 11 20,9 16,4 2,74 |} 179 24,8 88,3 17,7
12/12 | 120 | 120 | 13 29,6 23,2 3,28 | 366 42,0 178 29,7
14/14 | 140 | 140 | 15 399 313 3,80 | 660 64,7 330 472

3Y/3,| 35| 35| 45| 2971 233|099 310 | 123 157 | 090 =
4/4 0| 4| 5 377 | 296 | 1,12 528 | 184 258 | 129 Il
4 /8| 45| 45| 55| 467 | 386 1,26 813 | 251 401 | 1,78 =
5/5 50| 5| 6 566 | 445 ] 139 | 121 336 | 606 | 242 %
6/6 60 { 60| 7 7294 | 623168 | 238 | 548 | 122 | 405 @
77 70; 70| 8 J106 | 832191} 435 | 879 | 221 6,32 =)
8/8 go| 80| 9 |136 |07 J222] 737 {128 | 370 | 925 A9
©
©
s
ey
a

e ——————————————————————————————————
T ——————————
seinapaksus mm-tes

d
mmijl .0 | %25 1,5 | 1,75| 2,0 | 22525 |2,75)]| 3,0 | 40 | 4,5 | 5.0

10 110,305/0,39010,479 |0,571 |0,667 |0,766 /0,868 0,974 1,084 | 1,331 1,556 2,085
12 ||0,361/0,460/0,563 |0,669 0,778 |0,801 | 1,007 |1,127|1,251 |1,508|1,779|2,363
14 |{0,417|0,529]0,646 |0,766 0,889 | 1,026 |1,146|1,280|1,417|1,702|2,001 2,641
16 {16,472|0,599 10,729 |0,863 1,000 |1,141|1,285|1,433|1,584 (1,897 2,224 2,919
18 [l0,528|0,669 0,813 |0,960|1 112 |1,266|1,424|1,556|1,721|2,092|2,446|3,197
20 flo,583|0 738/0,896 (1,058 |1,223 [1,391]1,5631,739|1,918 2,286 (2,669 | 3,475
30 [10,86111,086|1,313 |1,544 (1,779 |2,017|2,259{2,503/2,752|3,199 {3,781 | 4,865
40 |11,1391,433|1,730|2,0312,335 |2,643(2,954|3 268 (3,586 4,173 4,895 6,255
50 ||1,417]1,781 2,147 2,517)2.891 |3,268|3,6404,033 (4,420|5,146|6,005| 7,645
60 [|1,695)2,128|2,564 13,004 3,447 | 3,804 (4,344 [5,562|5,254|6,119|7,117|9,035
70 (11,97412,476|2,971 3,491 4,003 4,5195,0395,797|6,088|7,092|8,229| 10,43
8o [12,252|2,803 3,398 |3,977/4,559 |5,145|5,734 |6,326{6,922 8,065 9,341 | 11,82
90 12,53013,171|3,815 |4,464(5,115 |5,770|6,429|7,091|7,757 9,038 10,45 | 13,21
100 ||2,808)3,518|4,223 4,95015,671 16,39617,12417,85618,591 | 10,01 [ 11,57 | 14,60

Tabel IV.
Venitatud vasktorude kaal.
1 m kaal kg, d-toru siselabim.
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