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H3 [IPEJHCJIOBHS K BOCBMOMY H3IAHHIO

Hacrosuiee uapanne TaGauy 10 CpaBHEHH]O C MpPeNLIAYMIHMH OO/anaeT He-
KOTOPbIMH OCOOEHHOCTAMH.

1. B Tabauus BHEceHH S/EMEHTHl PaHMOHANH3aLHH.

Muoronetaufi onuT npuMenenus Ta6auy [aycca nokasand, YTO KaXAbli BH-
YHUC/AHTE/b, OTKPHIB Ha KakoOM-THOO pa3BopoTe Tabiulpbl mpHPauieHHd KOOPAHWHAT,
uMeeT ' CKIOHHOCTb NPH YHcJe rpaaycoB, HAaXOASUIEMCS BBEpXY CTpaHHMl, HAaYHHATD
OThiCKaliHe TpelyeMwx 3HauewM# u3 Tabauu ¢ neBoi#i crpanuuu. Ilpu aprywmeste,
HaxOAslIEMCH BHH3Y Tabaul, Y BHYHCJAHTENd eCcTh CTPEMJAEHHE HayuHaTh ¢ O p a-
BOH CTpPanHUW pPas3sopoTa Tabauy. Takad CKJIOHHOCTb BHIMHCAMTENS [IPHBOAMT K
TOMy, YTO BpEMEHAMH OH BMECTO AX HAXOAHT W3 TAGMHI BEAHYHHY AY H BHITHCH-
BaeT HafiledHoe YHca0 B rpacdy mpupauteHyi adcuuce.

YroOul u3bexarh TakoH NYTaHHUB, MOXHO CTaBHTb B CXeme BblYHCIeHHUH
koopauHar rpape Ay u y paubwe Ax 4 x. ’

Ho, ¢ apyro#i croponbl, Mbl MPHBLIKAH DPH BCEX HAIIMX BWBOAAX M pacuerax
CTaBuTh Bnepen adcuMccy X, a He OpAMHATY V.

B wactosuiux TaGauuax NO3TOMY H30paH APYrol nyTh: Ha KawaoM pa3Bo-
pote Tabnul, cAeiana mepectasoBka. Il1pasas Taﬁnuua nomeliena #a geBo# crpa-
HHLe W HAoOOpOT, TMPOTHB MpPENHHX H3AaHHiL

TIpl TaKOM PacioNOXKEHHH TA6/HI BLILIEYNOMSHYTAs CKIOHHOCTD BhI'HCAMTEAs
nonyyaeT eCcTeCTBeHHEH BLIXOJ, H BMECTO BO3MOXKHOCTH OWHOKA moayyactcs 6Goab-
a8 YBEPEHHOCTb B HDPaBMALHOCTH AeHCTBHIL.

Hanee, y Hac B CCCP 3a nocresHue roms 3amMeTHO B cpele TEOLE3HCTOB
cTpemaenHe OOXOLHTLCA MPH BLIYHCACHMAX N0 BO3MOMHOCTH 6€3 HaXOWIEHHS PYyM-
6o amunui. Takoe cTpemnenHe MMeeT CBOH OCHOBaHHS: STHM YCTPaHfiOTCH HOMOA-
HHTEJLHLIC BBIYUCACHHS, YCTpaHAeTCHa JIMIMHAS BO3MOXHOCTH [IPOMAXOB [IPH BhidHC-
JIeHHH, HCYE3aeT JHMWHAG rpacda «pyMOOB» B CXeme, cOeperaeTcd Bpems.

B cBasu ¢ nepexomom CCCP k cucreme koopauHart Iaycca-Kprorepa, a mo-
9TOMY H K JMAHDEKLUHOHHBIM YI/JaM, CYMTaeMbiM OT OCEBOTO MEpHAMaHa, 3Hauenue
pymboB eme Gojee 0OecLEeHHIOCH.

Ho oObof#itch Gea Buudcaennss pymMGOB MpH BbIYMCAEHHH NpHpAUIGHHH KOOp-
AMHAT MOXHO € YROOCTBOM JAHWb TOrxa, Koraa Tabauubl OYAYT HamIexauwuMm
06pa3oM MPHCNOCOOAEHE K BHIYHCAEHHIO UDHpaUleHHH KOODPAHHAT HEmoCpeaCcTBEHHO
110 JHPEKUHMOHHHIM YriaaM. DTO UMEHHO M CHeJaHOo B HACTOSIEM M3JAaHHH.

[ns Toro uTOGH yIOBAETBOPHTL MHTEpecH BCeX Buitucairenefl, nonpayio-
muxca Tabnuuamu MpHpalleHHH KoopAunar, STH flOCJAEAHHE B HACTOAWEM H3XAHHH
MMeIOT JBOHHble POCMHCH: NPEXHION — PYMOHYECKYI0 H HOBYIO — a3UMyTalbHYIO,
ApHYeM OJHA CHCTEMa DOCMNHMCH He MellaeT Apyrof.

B MupOBO# reonesuyeckod JMTEpATYpe W3BECTHH ABA THNA a3UMYTalbHOH
pocnucH Tabauw;

a) Ppanuysckas cuctema, npumenennas uixenepom Canre (I L. Sanguet.
Tables trigonométriques, 1889).

Aunanoruynyio pocnuch npeanoxua umxk. H. H. CeemnnkoB B ixypuane
«l'eonesucr» 3a 1930 roxa.

6) Amepukanckas cucTeMma, ykasannas Tpacu B ero knure; 1. C. Tracy.
Plane Surveying, 1907.
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PaccMoTpeB npeuMyniecTBa O0OMX THRNOB pocivcel, st OCTaHOBHJICH Ha ame-
PHKAHCKOH cucTeMe Kak Gojee NPOCTOH u MeHee ClI0COOHOH BLHI3EIBATL OLIMGOYHLIE
DEHCTBHA CO CTOPOHBI BhITMC/HTE/A.

[lo amepHKAHCKOH CHCTCME HMCI0 TpafycOB HHPEKUHOHHOTO YI/a CTOMT Ha
Kawaofi CTpaHHue Tabiauu OKOJO TOr0o CTOA0lA MHHYT, KOTODHM HYKHO I0J1b30-
BaThCH [IPH BLIYHCIEHUH, HE3aBUCHMO OT TOrO, TAE MOMEWEHO 3TO YHUCAO IpaiyCoB:
BBepXy WIH BHH3Y cTpanuupl, OTBICKMBaHHE HYKHOrO NPHPAUlEHHS CAELYyeT BECTH
BCErAa N0 HANpPaBJEHKIO BO3PACTEHHA YHCJAA MHHYT.

Yr1o6Hl eue MOoJAHEE YCTPaHWTh BO3MOWHOCTb NYTaHHUB! CTOAOLA MHHYT, B
HAacTOAWEM H3AAHHM BBENEHA CHrHa/H3auWA B BUIE CTPEJKH, MAYUIeH OT uHcaa
rpajlyCcos K HYXHOMY 4HCIY MHUYT.

[lpu xamnoM yHcAe rpanycoB IHPEKUHOHHOTO yria B TaGAuLax NOCTaBJIEeH
3HAK IVIOC WA MUHYC, OTHOCALLMIACA K TOMY NPHPALLEHHIO, KOTOPOE COOTBETCTBYET
3TOMY YHC/Y FpadycoR.

Ocrtaerca cka3aTh HECKOJIBKO C/IOB OTHOCHTE@ALHO cCHOCO0A HAXOWASHHS HYXK-
HOTO Ppa3BopoTa Tadiauy NpY BHYHC/AEHHAX B Cly4Yde NOJL3OBAHMA a3HMYTaAbHOH
pocnHebio. YTo kacaeTcs pymOHYecKod pOCNMCH, TO HABWK B OTHLICK3HHM PYKOIO
HYXHOrO Da3BOpOTa HpPHOOpETaeTCst LOBOJBLHO MPOCTO.

TlpH nonL30BaHHH a3iMyTajbHOH POCIMCHIO MOMHO YKa3aTh TPH NyTH:

a) B yMe NPHKMHYTh 0O YHCAYy FpaAyCcOB AHPEKUHOHHOTO yria MNpUMEpHOE
YHCN0 FPAAYCOB COOTBETCTBYIOWIEro eMy pymOa, flocle 4ero no pymMGy M HCKaTh
HYHBU pa3sOpOT TabHL;

6) BOCRO/IL30BATHECH JJ HaXOMAEHHf YHcia TpasycoB pymba 'raﬁm[u,eﬂ ang
nepeBoAa asHMyTOB B pymMOn K HA000pOT;

B) YCBONTH W 3aNOMHHTH HHNKECAEAYIOWYIO CXeMY pacnpefeneHus uncia rpa-
JycOB IMPEKUMOHHOTO yr/ia Mo yraam cTpauuus taluaul, HpupauieHuil KoopauHart.

1

0m180°90225° 0m 31540 360°
0m 0°00 45° 0m13580780°

! o
| . |

{1 90°30735° -0m45°3a 90°
0m 270°00315° ‘0m 225°30270°

CTpe/nKn Ha CXeMe NOKA3LBaloT, B KAKOM HalIPABJCHHH BO3PAacTaeT OT cTpa-
BUUIH K CTpanuue TO HAH HHOEe YHCJO TPalyCcoB.

Jluyno 1 cuutalo, 4TO nocneAHH#i nyTh HBASICTCH HauGoiee LEACCOOGPA3HHM,
Ilpu HeKOTOPOM HaBblke B yrnoTpebGaexruu TaGAHL ¥ NPH BHHMATEAbHOM OTHOWIEHHMH
K aeny NpUBEAEHHas cxema ycsouTca cama co3olo.

2. B cBasu ¢ seeneHisiM 8 CCCP crannaprom oGo3Havennii 8 o6aactu reomesnd
(OCT 6345 co cpokom Bsefenust ¢ 1 mas 1934 rona) B HacTofweM H3RaHHH IPO-
Be#EHH Hayana CTaHxaprTusayuv 0603Hadeduit. [1IpH 5TOM, MOCKONLKY MO CTaHzapty
BeNHYMHY TOPH3OHTANbHOTO NpPOJOMEHHT JMHHM O00603HAHAIOT ¥ CHMBOIOM 4 M CHM-
BOJIOM S, Mb! OCTAHOBHJIHMCb Ha CHMBOJE S, TaK kak cHMBoa & apasetTcs oOuienpu-
3HAHHLIM CHMBOJOM Iucpeperunana. Kpome Toro, Becbma pacnpoctpanedo Gyksoi d
0603H34aTh Pa3HOCTb LBOHMHX H3MEpeHwuii.

Ilna obozHayeHus JAUPEKUHOWHOTO YIJa .MH H3 ABYX CHMBOJIOB CTaHaapTa —
7' u @ —OCTaHOBHMAMCH Ha CHMBOJE ¢, IMOCKOJLKY K STOMY CHMBOJY COBETCKHE
CNenxanucTsl IPUBLIKAH, Kak 3H3uKy asumyTa.

Bce nepeyucienHnie HOBOBBeZeHHA B TaG/NHUAX MDOBEACHH C ZOmKHOM OCTO-
POWHOCTbIO; FiaBHeline M3 HUX ObIM AHOHCHPOBAHBL B IIPEAMCAOBHH K Npennl-
AYUICMY H3L4HMIO Tabaun, STO JAeT OCHOBAHHR PACCYHTHBAT, 4TO TAGMAHUW B
HaCTORLIEM CBOEM BuAE NpHHECYT ewle G6oablyld M0Ab3y reONe3UYecKOMy ey
8 Col03e, YeM- 9TO HMEJO MecTO B OTHOIIEHHUH fPEIKHHX H3NAHHUH,

Mpod. A. C. YEBOTAPEB,
Mocksa, 9 uiona 1935 r,
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OBBbACHEHUME YTIOTPEBJIEHWS TABJIMLI

Tabnvnp cozepwar B cefe npou3BeneHHe KocuHyca M CHHyca yrios ot O
no 360° na umcaa 10, 20, 30, ... mo 90. Benuuuna yrna uamensiercs uepes 1/,
Takum obpasoM, 3TH TaGnule 9BAsIOTCS TAOAMUAMH C EBYMS BXOJZAMH. ApryMmenty
yT O COOTBETCTBYeT BEpPTHKaJbHOE HanmpaB/ieHHe, a APTYMEHTy paccTOaHHEe —
rOpH30HTA/ILHOE HAnpaBeHHe.

Tabauue npenHasHayeHH TAaBHHIM 00pa3oM Jas BLIYHCACHHS NpHpaleHui
KoopaunaT mo copmynam;

’ Ax = scos &= scos 7
H
Ay=—ssing==--ssinr.
3nech S— ropH3OHTaABHA MPOGKLMS PACCTORHHS MEXIAy TOYKaMH,
0 — NMPeKUMOHHLI yrol ! nuuuy,
r— pyM6 JtuHMH,

B pacrosmem wusnauuu TaGaMuEr uMMEIOT J4BOHHYIO pocmMCh: pyMO Hue-
CKyI0O B a3HMyTaldbHYIo,

[Tpu pymGuueckoli pocnuMCH rpagychl HanmeyaTadsl BBEDXY M BHH3Y KaxcIof
CTpaHHUb KPYNHbIMH HHGPaMu HpHLIM wpudrom. Ilpu stom ana pymboe ot 0
100 45° npasbie cTpauuun TaGAHLL COOTBETCTBYIOT cunycaM (Ay), a neBhie — Kocu-
nycam (Ax); uucao muuyT pymGa OGepeTcs B JIEBOM CTOAGLE CTPaHMUL; IS
pymbos or 45 mo 90° npasas cTpanuna COOTBETCTBYeT KocHuycy (Ax), a aesas —
cinycy (Ay), u umcno muuyt pymOGa GepeTcs B npaBom ¢TOAGLE CTPAHMILL

Ilpu asumyTraipHOM pOCHHMCH YMCJO TpadycoB HOCTABIEHO Ha KawaoH cTpa-
HUIIE HAL HIM TIOL COOTBETCTBYIOIEM cTONOLOM MuHYT. Tak, Ha cTp. 52 H 53
yucna rpamgycoB 197°, 17° u 107°, 287° orHociuTCA K JesoMy CTOAGUY MHHYT,
HIywemy cpepxy Bhu3, a uxcaa 162°, 342°°u 72° 252° ortHocaTcs K npasomy
CTOA0NnY MHHYT, HAYLIEMY CHH3Y BBEpPX.

Bnain. - wiM —, NOCTUBIEHHBIE NpPH YWC/Ie TPaLYyCOB, YKAa3bIBAlOT 3HAK
HaXORHMOTO NPHPALLEHHS,

1B ceasu ¢ seenenuem B CCCP cucremsl koopauuar -laycca-Kpiorepa umeer
CMBICA Pa3.AHyaTh A3MMYT H AHPEKUMOHHBIH yron auusy.

INpu BovucAenHAX NOPIMOYrOAbHBIX KOOPAHHAT 3a ocb X-OB NPHINMAIOT BCernaa
JAMHMIO Ha MJIOCKOCTH, Tapaiaefbliylo OCEBOMY , MAM YCIOBHOMY MepHIHaHy. YroJa, cuu-
TaeMb B HanpaBJeHMM IBHXEHNS YacOBOH CTPEaKH MeN(ly NONOXMTENbHBIM Hanpapie-
HHeM ocu X-0B H HampaBJeHueM TrOpUSONTAJBHOH TNpOEKHMH AAiHON JAUHHH, H €CTb
Rupewnuonibii yroa. B npaxruixe o6blyHEIX CHEMOK €r0 HashBaloT a3UMYTOM, XOTH 3TO
He COBCEM ITpaBHJLAO.
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Ha ‘kawzolt cTpasuue Ta6nuiy HMEIOTCA € NpaBoH CTOPOHBI TaG/HYKA NOK
sarnasiem ,Cent.*, OHu R3IOT NONpaBKH HA LECATHE ¥ COTHE GOJAH PACCTORHMSH,
npuuem Bepxiue TaGAMYKH COOTBETCTBYIOT Bepxuell MOJOBHHe CTpaHMUB, a HUKHUE
Tabauuxn — HUHel nonosuie crpanuust. Jns yRofcTBa NOAb30BAHWA Kawaas
CTP2HHIA pa3felieHa NOnoJjaM KMUPHOH ropu3oHTaNbHON 4epTOM.

ito cepeaHle MEXAy BEPXHHMH H HHKHHMH TaGAHYKaMK NOMElle s TabaHuKY
JANs OTHICKAdHKS NOIPaBOK HA AECAThLIE NONH MHHYTH.

[IpH coCTaBiesun HACTONHIMX TAaGNHL NMPUMEHANHCH CEAYIOUyHe NPaBHAa;

a) ecan orOpacuiBaemasi NpH OKPYIiaeHHM HacTh uucia Oonee 0,5 npenue-
cTByIOWEH {OCTaBngeMOH) €AHHHUM, TO fOC/AefHss oOcTaBasiemas uudpa uucna
yBeNMHBAETCH Ha eluuHMuy, Hanpumep uumcno 7,19374 okpyrnsercs mo 7,194;

b) ecan orGpachBaemas uacThk yHcaa Meree 0,5 npemwuectmyiomefi (ocra-
BAseMoff) eAMHuUL, TO OCTaBjfgeMas yacTb yucna Gepercs 6e3 H3MEHeHHMS, Hanpu-
mep 19,1427 oxpyrasercs mo 19,143

c) ecau orOpacwiBaemas wacTb uucna pasia 0,5 mpemuecteyloute#t (ocra-
BJSEMOH) eNMHWLH, TO YHCAO OKPYrasercs Tak, 4TOOM OHO OKAaHYHBANOChL YETHOH
uudpoit, wanpumep uucao 27,165 oxpyraserca mo 27,16, a uucno 38,475 oxpyr-
nseres no 38,48,

Ecnu B nepBux nByx cayuasx (a u b) mocnemuss nudpa mocae oxpyrienns
okawercs uupo#t 5, TO nHax wuel crasMTCca B mepsBoM ciaysae (a) sHak (—),
T. e. MAWETCS 5, a BO BTOPOM Clyuyae CT4BMTCH TOYKa, T, e, mAmercs 5,
Lndpst 5 u 5 moryt BeTpeuaThest M He HAa Koule uHcaa, Hanpumep 23,500;
9To 0603HayaeT, YTO YHCIO 3aKjioyaercs mexay 23,500 u 23,501,

Takue snauky wag uudpoit 5 Moryr ObiTb NONE3HH NpH manbueliliem OKpyr-
neuny, nanpuvep 4,265 caemyeT mpM OKpyraeHMH OPEACTABMTL B Buxe 4,26,
a uicno 4,265 IpH OKpYyTJeRWH nonydaer Buz 4,27.

Jns yacHeHus NpaBHA NOAB30BaHHA TaGnHUAMH HHe NPHBOAATCS COOTBET-
CTBylOUlHME NPHMEpPH,

PYMBMYECKASl POCIIMCb
MTpumep 1-ih
=248,56; r=25°27" ... C3,

Henocpeacreento u3 Tabauy co crpauuy 68 n 69 punucwsaem:

Ax Ay

Jas paccrosuus 200 « e e e e 180,59 85,94
. . 4 e e 36,12 17,19
. . 8 e e e 7,224 3,438
. " 056 .. ... 0,51 0,24
| 924,444 106,808

Tlpunumas Bo BuuManue Ha3sanue pym6a (C3), noayuum;

Ax=+4224,44; Ay——106,81.
[Mpumep 2-fi ,
§=>536,82; r=—238°%6" ... IOB.
Tax kak B Ta6aMnax npuUpaumleHHs MAanbl X0 THICAYHLIX Xonel naWurs ans
paccrosuu#t 10, 20 m 30, 10 amaa paccrosuus 400 M Bhle CASAYeT COTHU
6



pasduBaTh HWa caaraemuste, cocrosutde u3 200 u 300. Wmes 370 B BUAY, B Hawem

cllydde NoayyuM:

| Ax | I Ay
Jnsa paccroauns 200 . . . ., 165,94 125,23
" n 300 ..... | 233,91 187,85
. 30 ..., 23,391 18,785
» Y 6 ... 4,678 3,757
» » 082 ..... 0,64 0,51
418,559 | 336,132

OTciona

Ax = — 418,56, Ay=— - 336,13.

pr«mep 3-i1.

§=307,24; r=2>52°17"4 .
[Mpumenss tabauun nOUPaBOK Ha AECATHE, AOJAH MHHYTH. GyZeM HMETb:

. 103.

Ax | Ay
Has paccrosuns 300 . . . . .. 183,52 237,32
i . 7 e i 4,282 5,537
. , 024 .. ... | 0,15 0,19
| 187952 | 243,047
Orciona
Ax — 187,95; A_V —_— 243,05.
A3BUMYTAJIbBHASY POCITUCDH
Mpumep 1-#
s=2357.73; a=218%24".
Ha crp. 94 © 95 wu3 Tadauy w®a pasBopoTe, cootBercTsyiomem 218°
{BBepxy, cneBa Ha ofeux CTpanuUax pa3BOPOTa), HAXOLHM.
Ax Ay
Has paccroauus 300 . . . . . 235,11 186,34
i . 50 ... .. 39,18 31,06
. 7 . 5,486 4,348
) . 073 .. .. 0,57 0,45
280,346 | 222,198
YuureiBas 3uakn npu udcne 218°, momyyaem:
Ax=—280,35;, Ay=— —222,20.
[Ipumep 2-#.
§=—443,48; a=—158°48'.

Ha ctp. 60 u 61 sa passopoTe, coorsercTsytoiiem 158° (3 Bepxuem yray.
HaNpaBO Ha KawAOR CTpaHHleE), HaXOLuM, MOJb3yACh (PABHM CTONOLOM MHHYT:

Ax | Ay
Das paccrosmna 200 . . . .. 186,46 72,32
X R 200 ... .. 186,46 72,32
. . 0 ... .. 37,29 14,46
. . 3 ... 2.80 1,08
. . 0,48 . . 0,45 0,17

413,46 160,35




TlpuuuMas BO BHMMasHe 3HaKM B Ta6auuax npu yutae 158°%, Gymem mumersb:
Ax—=—413,46; Ay=—1—160,35.
Iipumep 3-i
=867,32; a=232°17".
Ha passopote, coorserctaymouen uucay 232° {erp. 92 u 93), Haxomum:

Ay | Ay
Ias paccrosumag 300 ., . . . .. 183,53 237,31
. . 300 . .....[ 18353 23731
. . 200 . .....|[| 12235 158.21
. . 60 . ..... 36,71 4746
» n 7 ..... . 4,28 5,54
; ; 032 .. ... 0,20 0,95

530,60 686,08

VuuthBag suaxku npHpaulean npu uncae 232°, GydeMm HMETb:
Ax =—2530,60; Ay=—— 686,08.
Ipumep 4-i
§=2328,73; a==285°43',7.
.Ha passopore Ta6aui, cootserctayiomem uncay 285° (ctp. 48 u 49), na-
XONWM, TOJb3YICh JEBHM CTOJOGLOM MHHYT H YYHTLIBad, YTO B HEM {IOAMHCH BO3-
PacTaloT CBEpPXy BHHa:

Ay | Ay’
Oas paccroauus 300 v e e e 81,32 288,77
" ” 2 e e 5,42 19,25
» » e e 2,17 7,70
” " 0,73 . . . .. 0,20 0,70
89,11 316,42

YuutwiBas 3Had mpu 285°, moayuuu:
4 Ax =-} 89,11, Ay=—316,42, .

PaccmarpuBaembie Tabnuus! MOTYT HMETh 3HAYHTENbHO GOfee MMPOKOE TpH-
MeHeHHe, a He TOJbKO IJIf BHYUCACHHS npHpawenuii Koopaunat. Tak, no HHM
MOXHO BLIYHC/ASTb TFTOPH30OHTaNbHOE NPOJNOKEHHE AHHHM

dopmyna zas onpenesieHus TOPH3OHTANLHOTO NPONOKEHHS:

s=Lcosa,
rae L — naMHa HakJOHHOH NMEHM,
0 — yrO& HaKJIOHEHMst 3TOH JHHHH,

Mpumenp,
Ilycts
L=246,28;
10
a=7 e
W3 tabaun naxomum nns 7°15' senwunny Lcosa {ctp. 32):
Lcosa
Hag paccrosuns 200 , . . . . . 198,40
» n 40 . . . . . . 39,68
" ’ L 5,952
" " 028. . . ... 0,28
' 244 312

TopusouTanbioe nposoxendue AMHMM paBHo 244,31,



[IpumMenenne Tabnunm mnpupauledHuft npH TaxeoMeTpuye-
ckHx pabdorax. HMssecTHo, 4To nNpH padoTax KpYTOBLIM TaxeoMeTpOM TOpH-
30HTaNbHOE MPONOXEHHe § PACCTOSHMA MeXIy cTaHudel ¥ NMMKeTOM H pasHOCThb
BLICOT /2 STHX TOYeX ONPEAEensIOTCH NPH HOPMaAbHOM KO3(HILMEHTE JAanbHOMEpa
no ¢opmyne:

§=ncos2q
u
h=nsinacos q,

TIE 71— 4HCAO NeneHudt OTBecHO crosumedf peitkd, 3akmiovalouleecss Mexiay Hasb-
HOMEPHLIMH HUTIMH (OTCYeT mo pedlxe),

04— Yroi HaKJIOHCHUSl JHHMH BU3UPOBaAHHY,

IlpocTeiMH npeo6pasoBanuaIMH MOXHO HaNTH, YTO

1 .
lz—-é-nsm 2a

1 1
§=— n-}- 5 ncos2a.

CnenoBaTenbHo, NJf HaXOXAGHWA BEJHYMH # M & HYXWHO B3AUTH MNOJOBUHY
n
)yTCYeTa 1o pefike (7), YABOMTbL BeJMYMHY yria HaknoHenwus (2a) M, 0oAb-

iyach STHMHM JKaHHbLIMH, HAHTH NO TaGnHMaM NpHpaUEHHH NPOHU3BEACHHUs

%nsin2a H —l—rzcosm.

2
ITpumenp.
TlycTb
n=256; a=-4°12'.
Orciozna

| L n—128; 20=--8°24',

[Toabsysicy Tabauuamy NpUpalexnit, HaXOMUM:

R —}—rz sin 2a —2l-nc052u
IOast paccrosuus 100. . . . - . 14,61 98,93
. . 20, . .. .. 2,92 4 19,79
. 8. . . ... 1,17 7.91
18,70 126,63
128
254,63

Taxkum 00pa3oM, B HaueMm ciayyae
h=1870 4 u s=—=2546 .

ITo Ta6auuam norapymoB HaXOLUM ISl TeX We HLaHHHIX:

h=1870 8 u s=254,62 4.



Tlpymenenue TaGnAMU NpHpameHud npH TPUTOHOMETDH-
YyeCKHX BLIYHCAEHHSIX.
Hacrosuuue Tabauupt BecbMa ymo6uu mast TPUTOHOMETPHYECKOTO PpEUICHHH

8

b
Yepr. 1.

TPeYyTroJbHHKOB, OCOGEHHO B TeX CNy4asnx, KOTOpHE OOHYHO
UMEIOT MECTO B TeONe3HYecKOoil MpaKTHKe,
Ipunepxusasics ofosnayenust yepr. 1, Gymem uMersh
I8 TOpAMOYTOJIbHOTO TPEYrofibHHKA H3BECTHhIE (OpMYyIinl
TPHTOHOMETPHU:
b—uasin B,
c=acosB

Taxum o6pasoM, ecnd LaHLl THIOOTEHY3a W OLWH M3
OCTpHIX YTJIOB MOPSMOYrOMbHOTO TpPeyrojibHHKa, TO Ompe-
JieNleHHe KaTeTOB NPOH3BOAMTCA MO Tabauumam B TNopgike
OTLICKaHN§ MNpHpaWeHni KOOpAHHAT.

Ecnu madel KaTeT W OXMH M3 OCTPHIX YIJOB, TO TafAuUsl NPHMEHSIOTCA B
9TOM Cjiydae B mopfAzxe OGpaTHOTO DPellleHHs BOOPOCA, T. €, NONOOHO OToCKAHHIO
N0 LaHHOMYy JIOTapH(My COOTBETCTBYIOULIErO €My uMCna.

[lpuwmep.

Hnmeem:

b=156,43; B=31°48".

o b
~ sinB

[IpuMenss tabauusl, Haxomum Ha crp. 81

Jna npupauiesus

n »

(uz tabnuy ,Centt).

Hrak,

Teneps nna onpenenenus ¢

Tlonyuum:

b—=(156,43).
105,39
m . - . . . . . 0 . e . . . 200
47 43
@60 90
3,16 6
o5 {0,86
296,86
a = 296,86.
npuMenseM ¢opMyny:
¢=—acos B.
[
Jas paccrosmug 200 . . . . .. 169,98
. 9 ...... 76,49
. 6 . 5,099
. 08. .. ... 0,73
252,299
c=252,30,
/ C=>58°12",

Herpyano BHAeTb, YTO BCE BHIYMC/AEHHH BeCbMa yLOOHO MOFyT OuTb 00B-
€JHHEHB B OLHY KOMHAKTHYIO CXeMy.
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Ecnu npumenuThs 1ist OTHICKanWsg KateTa ¢ Gopmyny
c=bcigB,
TO NS pelleHus Bompoca no TabauuaM HYXHO NPEACTaBHUTH 3Ty opMyny B
BHJE:
__bcosB
~ sinB?
HaH

b
= gi—“—g-‘COSB.

OTciona BHIHO, HTO MPAKTHYECKH NMPHAETCS BECTH PEuIeHHe M0 BHINE NpHBEAeH-
HOH cxeme.

Ykasannw#l npHeM npuMesMM IS OTHCKauWs TaHPeHCa yraa,

Mpumep. Yron pasen 42°36'. Ilonowum & pasuum 100,

Ilo TaBanuam HuteMm:

b-sin B=—100.sin 42°36',

Haxonnm yucno 67,69. Tenepp onpensensieM Bupawenue
67,69
cos 42°36"

Tlo Tabnuuam naxomum 91,96,
Orciona, nens na 100, monyuum:

tg 42°36' = 0,9196,
Jlorapudmuueckoe BhMHCNEHHE Ma&T:

tg 42°36' = 0,91954.

Pewenue KoCOyTo/bHEIX TPEYroNbHHKOB MpH MOMowy Tabnuy cBoaMTcs dhax-
THYECKW K MOCJIeLOBATENbHOMY PELEHHIO NMPSAMOYTOAbHHX TpeyrolbHMKOB, KOTO-
pble NOAYYalOTCH B KOCOYrOJbHOM TPeyrOJAbHMKE NyTeM MNPOBEASHUR BLICOT.

OGo3uaunm 8 Tpeyronshuke ABC (wept. 2)
CTOpOHE! €ro 4epe3 @, b ¥ ¢, NpPOTUBOJEKAULNE
yran udepes A, B u C, COOTBETCTByIOWHE
BHICOTH uepes A, /1, W k, B pnowanp Tpe-
yronehuka wepes S.

Paccmotpum npumenenne Tabnuim B Hau-
Gonee ynoTpeOMTE/bHHX B TEOAE3UH CRydask o

pelIeHHs KOCOYTOJbHLX TPeyTrONbHHKOB,
1. JaHui:

a, BuC,

Jlns onpenenenus OCTa/bHHIX SJEMEHTOB TPeYroJbHHKA uMeeM oOuunme dop-
MYJIE TPHTOHOMETPHH:

A=180°—(B+4-C),

b_asinB
T sinA?

__asinC
T sinA’?

1 a?sin B-sinC
S= 2 sind °

1



Ho w3 ueprexa BuIEHO, 4TO

3tn dopMynH W peluaioT BONpOC.

INlpumep.

h,=asin C,
h,=asin B,
h

b=gma

_ My

C=sma
S=tn-b=1n
=gy 0= o Ce

a=173,26; B=>58°16"; (C=41°52",

A=180°—(58°16' |- 41°52") = 79°52',

Ilo TaGanuam nHaxoaum

i, =asinC | ,=asinB
Oas 100 . . ... 66,74 85,05
R () B 46,72 59,54
I 2,00 2,55
o 026. . ... 0,17 0,22
115,63 147,36

Hanee, no yray A ¥ BuCOoTam /2, W /£, HaX0anMm:

__fb_ — i,
C=gn 4 b= “sinA
[y =
|
_ (115,63) 00 (147,36)
Han ... ... os4] - “war)
(17,19) T (48,92)
— 9844 — 39,38 40
R ¢ 7 T5) RS 9,54)
- 6,891 54 — 886 9
ettt TT(0,455) 46 “ e 0,68) 0,69
117,46 149,69
|
Inowaap Tpeyronbunka
S =28654,4.
2. Nauu:
b, cn A,

I{Hﬁ OnpeAenCHHs OCTAalbHhIX SNEMEHTOB TPEYroNbHHKA uMEeM:

Tlosepxa

12

b= b2 42—

sin B=

sin c=¢

2bc cos A4,
sin A
1

sin 4

bsinAd




Beons B oti GopMynu 3HaueHus BHCOT H OTpe3koB 4&; u d, cTopoRm AB

TpeyroabHuKa (iepr. 2), 6yaem HMeTb

h, = csin 4,

h,=bsin A,
dy=bcos 4,
d2 =c —dh
a=VJ I +d,
sinB= ﬂ’,
a
sinc="p,
a
Tlosepka
A4 B+ C=180°
1 1
S=—2 b~lzb=—2-a-/zc.
Tipumep.
b=149,69; ¢=117,46; A=79°52',
Ilo Ta6auuaM, COrnacHO NpuBeleHHHM (OPMynaM, HaXOLUM:
kg )
Oaa 100, . 98,44 17,59
. 40 ... 39,38 7,04
L9 ... 8.86 158
L 069. . ... 0,68 0,12
147,36 26,33
=117,46
d3= 91,13
h
{ J
Has 100 . A 9sad
, 10 oL 9,844
Y T 6,891
o 046 .. ... 0,45
115,625
i 115,63

a=V147,362 4 91,132=173,26,

HenocpexscTBenHsiM Aeselem nonyyaem:

B, 14736

sinB ==¢ _m_0,8505,
o~y 11563
sinC= FREYEY 0,6674,

HenocpencTBenno u3 TabAHI 1Mo STHM HaHHHM HAXOMUM:

B=58"16' u C=41°52".
13



IloBepka
A4 B4 C=180°,
S =28654,4,

Menee yno6uno, HO BOMOXHO IpUMEHEHHE TaGmuum Ias pemenus obpaTHol
3axa"y Ha KOOpDAHHATH, T. €. And onpeneneHHsa ANHHL
gix"y) m HanpasaeHuss nuHud AB (uepT. 3) MO KOOPAHHATaM
X,y 4 x', y' KOHUOB 3TOH AHHHH.
MapecTun ans  sToit wenn B reomesuu  ¢op-

MyJikl
_ Y=y
tg a——x, s
A(x.Y) s=Y =y _¥—x
Sl a cosa

Yepr. 3.

S=V (Y —yP+ & — X,

B cayyae nmpumeneHns Taoauu  popMyanl NPUMEHSIOTCH B TaKOM
nopszke:

s=V iy —NF (= —xp

’

sing=2—"",
INosepka
x'—x
cosa = =——=,
s
TMipumep.
x = —648,25; y= 105,21,
x'= —434,62; y'= —76,05.

HCHOCPEJICTBGHHHM BBIYUCACHUCM TIONyHaeM:
x'—x=-421363; y —y=—181,26
a= 213,63 181,262 =280,17.
cosa= 2595 _ 7625,

280,17
r=40°19"',.. C3.
a = 31941,
Ilns noBepkW BHYHCASEM:
Lo 18126
sin @ ==— TN A 0,6470,
NoNyYuM:
r=—40°19',

YTO BIOJHE XOPOMIO COTrNacyerTcs C Bbillle HAWIEHHHIM 3HAYEHHEM.

lMepexoas x BOmpocy O TOHHOCTH BHYHCJ/IEHWS KOOPAMHAT MNPH NOMOUK
Tabnul, HYXHO nNpexIe BCero OTMETHTh, YTO B Tabnuuax mO CaMOMy HX YCTpoH-
CTBY HaHMeHee TOYHHLIMHM SBASIOTCS  CTOJGUM, COOTBETCTBYylomWue yucaam 10
{(ana cored) u 40 (ana necsrkos). HanGoabaa omubka OT OKpyraeHUS

) 1
B STHX CTOAGUAX MOXeT HOCTHIHYTb, COOTBETCTBEHHO, 5ommn M gons PacCTOAHMS,
14



Bruyscnenwune XKOOPAHNAT COMKHYTOrO NONUTOHA

g lin- 3
g ‘_‘g BuyTpen.| pexun-| Pymon :ég‘ Boiyncaenusie | Menpasaennne | Koopaunarh
&S| yrast |onune| () Exct
8= yras | HE8T
.e-g o ] o | 33'3-?;. ol: ggia Ax ' A}' Ax l Ay x I y
+1 .
1157 15 +1 +2 00,0 o,oor
3| 58| CB| 3[58| 85,58|4-85,38| 4 5,92/4-85,39| +5.94
2| 98 14 o 44 185,39 + 5,94
85| 44| CR(85|44|134,74 +10‘?62 1-134,37{4-10, 04|-1-134.41
31174 55 1 3 -}-95, 43]+140,35
’ 90| 49| FOBj&9|11] 162,04 —-1_.*‘46 -}—105_},—03 —1,45(+-102,06
41 72| 49 1 2 193, 98(1-242,41
198 o 10318[ 0f 70,85 —s?f?ss —2?,_90 —67,37| —21,88 '
1 - " e
s | o +]4 1 I I 196, 61{4+220,53
1:32| 45/ FOB47(15 80,41\ —54, 58f 4-59,05|—54,57| 459,07
6| 70| B9 . 2 3 —27,96|--279,60
241{ 46| 103/6146/ 119,96 —56-.}_75 —103.759 —56, 73|—106,66
71151 89 -+ 2 44 —84,69H4-173,94
270] 7| C3[89|53] 145,82 10,291 —145,32| +0,31|—145,28 |
81 10S| 53 +1 2 —54, 38| +28,66
341| 14 C3(18)46| 89.111484,37 —23,_68 484,38 —28,66
T 0,00l 0,00}
1079 58 ' 828,01 —0,11] —0,22] 0 0
HeBsi3ka — 2'
neBaska fo=V 0,1123- 0,222 = 0,25,

Monpaska ma 10 a 8 aGcunccax 40,0013, 8 opaunarax -+ 0.0025.
BrluncneHHe KOOPAKHAT NOJANTONE, NPOAONMENNOFrO MER LY
ABYMS NAaHNBIMH TOYUKAMH
Koopnunater aasuo#t touki Ne 39: x' =+ 712,67, y'=— 156,24

o R y, N 17; x=+4789,20; v == — 978,25
xl— x=—176,38; y' — y=-4822,01
Jupeknuounstif yroa aannoft aunnu (16) — (17) = 856°33'
" " " . (39)—(40)= 36°%
16 T =
356(33|] C3| 3[27 :
17 | 69} 23 +4-789,20]1—978,25
a1 417 |
107{10( FOB|72/50( 508, 6|—150,12|{-485,94|—149,71|+486,11
52 | 198 2 --639,49|—492,14
+11 +5
—1| 89| 8| CB39| 8| 132,6| -+2,00/4-132,59| --2,11{4-132,64
53 | 198 23 +4-641,60/—359,50
+-18 —+7
70/46| CB{70j46] 215,6{ +4-70,89{+203,19] +-71,07|4-203,26
39 | 214| 41 -+-712,67|—156,24
36] 5/ CB|36| 5
40 856,4| —0,70| —0,29| —76,53/+622,01
nersska fy= V0,702 F 0,292 = 0,76.
IMonpasxa ua 10 & B a6enuccax +-0,0081, 8 opaunarax —-0,0034.
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Ecau B3t uucna, mecxonnko Goasuve 100 u 40, sanpumep, 156,32 u 42,86, 10
B MEPBOM H3 HUX, ADH BHIYHCNEHHM NO T46/MUAM NPHPAaUieHHH KOOPIHHAT, MaKCH-
ManbHas OWHMOKA OKPYriieHHS Ha COTHIO PACCTOSIHHS, HAa AecsiTKH ¥ Ha ApoBHylo
4acth MOXET B Ka¥JAOM M3 HMX B oTaenbHoctd Owite mo 0,005, tTak yTo B ca-
MOM HeOAaronpusTHOM ciyuae OWNGKA B NPHPAEHHH KOOPIAHHAT IS TaKOro

1
paccroanug Moxer moita mo 0,015, T, e. A0 o5 PACCTOSIHHSL

Ecau xe npuHaTh B0 BliMManue, 4To ana paccrosnuit B 10, 20 n 30 npu-
pawienus nanp B Tabmauuax ¢ okpyraenwem go 0,001, To yxasawnyio OTHOCH-

TE/IbHYI0 OMHOKY MOWHO YMEHBIHTL A0 rroem.

Touno Tak e azns paccrognift, Gauskux k 40, HeTPYRIHO YCTAHOBHT,
YT0 MakcumanpHas omubxa B ApHPAIUlEHHAX  KOODAHHAT MOXET MOHTH 1o

I
omrm— acceT .
Zo00 PaccTositusg

[lpunumas BO BHHMManHe, 4TO B HAMMX YCAOBUAX paccrosnus Medee 100
BCTpeualoTcs penxko, Mbl INOMNXKHL MPH BLIYACIENHAX KOOPILHHAT BEPLIHH I[10AHTO-

HOB INPHTTH K 3aKAI04YEHHIO; 4YTO Npd NONB30BAHWH Taﬁnuuamu Mbl BLIMHCJISIEM

1
npupaulenuss Koopauxat ¢ owmubioft, ne Gosbiue# 7000 PAccTofMHHA MAM  naxce

He Goabuleli paccTosHUA,

1
10000

C npyroit cropous!, Mbl 3H3aeM, YTO DAacCTOSIHHsI NPH MNPOIIAAKE TEOAOAHT-
HHEIX CDLEMOUHLIX XOZO0B OOLIMHOR TOMHOCTH onpeaeasiTca < TOYHOCTLIO OT
1
7000
A3MEPEHHLIM ORHOMHHYTHHIM TEONO/HTOM, HMEIOT, BOOOWle TOBOPS, Pas3AHYHYIO
TOMHOCTb, HO Iame HanGojee HaLeNWHbiE M3 HHX MOTyT colepiaTh oumGKy

1 -
o m; OHPDEKUHOHBKLIE YTJAR CTOPOH, BHIYMCACHHKIC O YPAaBHEHHLIM YTJiaM,

1
1o 1.5, yto MoxeTr marb OwMOKY B NONOMKEHHM KOHLA JHHHH 1O 7300 Pac

CTORHUS.

Otclona BHAHO, YTO TOYHOCTH TAGAWL COBEPUIEHHO JOCTAaTOYHA HE TONbKO
IAS BWYHCAGHHE KOOPAMHAT HA OCHOBAHWK pE3YNbTATOB CheMOK oOuuHOH TOY-
HOCTH, HO M B C/yyae CHEMOK MOBHUICHHON TOYHOCTH, OpH NPOKNaAKe NONHIO-
HOMETPUYECKOH CeTH HH3IUHX KAACCOB B MOJICBWX YCJ/IOBHSX,
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TABJIULIBI
MMPUPAILLIEHUMA
KOOPOWHAT

2 o. Trayce



20 30

| 40 50 60

70

80 90

Cent.

10,000 20,000 30,000
10,000 20,000 30,000
10,000 20,000 30,000
10,000 20,000 30,000
10,009 20,000 30,000

40,00 50,00 60,00
40,00 50,00 60,00
40,00 50,00 60,00
40,00 50,00 60,00
40,00 50,00 60,00

80,00 90,00
80,00 90,00
80,00 90,00
80,00 90,00
80,00 90,00

10,000 20,000 30,000
10,000 20,000 30,000
10,000 20,000 30,000
10,000 20,000 30,000
10,000 20,000 30,000
10,000 20,000 30,000
10,000 20,000 30,000
10,000 20,000 30,000
10,000 20,000 30,000
10,000 20,000 30,000

40,00 50,00 60,00
40,00 50,00 60,00
40,00 50,00 60,00
40,00 50,00 60,00
40,00 50,00 60,00

80,00 90,00
80,00 90,00
80,00 90,00
80.00 90,00
80,00 90,00

40,00 50,00 60,00
40,00 50,00 60,00
40,00:50,00 60,00
40,00 50,00 60,00
40,00 50,00 60,00

80,00 90,00
80,00 90,00
80,00 90,00
80,00 90,00
80,00 90,00

0123 4
00 01 02 03 04
IO IT 12 13 I4
20 2T 2223 24
30 31 3233 34
A0 4T 42 43 44
05T 5253 54
6061 52 63 64
70717273 74
3081 82 83 84
9091 92 93 94

O CONT OWN A B HO

10,000 20,000 30,000
10,000 20,000 30,000
10,000 20,000 30,000
10,000 20,000 30,000
10,000 20,000 50,000

40,00 50,00 60,00
40,00 50,0060,00
40,00 50,00 60,00
40,00 50,00 60,00
40,00 50,00 60,00

80,00 90,00
80,00 90,00
80,00 90,00
80,00 90,00
80,00 90,00

10,000 20,00029,999
10,000 20,000 29,999
10,000 20,000 29,999
10,000 20,000 29,999
10,000 20,000 29,999

40,00 50,00 60,00
40,00 50,00 60,00
40,00 §0,00 50,00
40,00 50,00 60,00
40,00 50,00 60,00

80,00 90,00
80,00 90,00

80,00 90,00 [

80,00 90,00
80,00 90,00

10,000 19,999 29,999
10,000 19,999 29,999

-] 10,000 19,999 29,999

10,000 19,999 29,999
10,000 19,999.29,999

40,00 50,00 60,00
40,00 50,00 60,00
40,00 50,00 60,00
40,00 50,00 60,00
40,00 50,00 60,00

80,00 90,00
80,00 90,00
80,00 90,00
80,00 90,00
80,00 90,00

10,000 19,999 29,999
10,000 19,999 29,999
10,000 19,999 29,999
10,000 16,999 29,999
10,000.19,999 29,999

40,00 50,00 60,00
40,00 §0,00 60,00
40,00 50,00 60,00
40,00 §0,00 60,00

40,00 50,00 60,00 |'

80,00 90,00
80,00 90,00
80,00 90,00
80,00 90,00
80,00 90,00

9,999 19,999 29,998
9,999 19,990 29,998
9-999 19,999 29,998
9,999 19,999 29,998
9.999 19,999 29,998

40,00'50,00 60,00
40,00 50,00 60,00
40,00 50,00 60,00
40,00 §0,00 60,00
40,00 50,00 60,00

80,00 90,00
80,00 90,00
80,00 89,99
80,00 89,99
79:99 89,99

9,999 19,999 29,998

9,999 19,999 29,993

9,999 19,999 29,998
9,99979,998 29,998
9,999 19,998.29,998

40,00 50,00 60,00
40,00 50,00 60,00
40,00 50,00 60,00
40,00 50,00 60,00

40,00 50,00 60,00 |

79,99 89,99
79:99 89,99
7999 89,99
79-99 89,99
79-99 89.99

9,999 19,998 29,997
9,999 19,998 29,997
9,999 19,998 29.997
9,999 19,998 29,997
9.999 19,998 29,997

40,00 50,00 59;99
40,00 50,00 59,99
40,00 50,00 59,99
40,00 50,00 59,99
40,00 49,99 59,99

7999 89,99
79,99 89,99
79.99 89,99
79:99 89,99
79,99 89,99

567809
05 06 07 08 09
15161718 19
25 262728 29 ||
3536373839 )}
45 46 47 48 49 |f
573853
& &5 8
777879
87 88 89
979899

O NI WA o B X O
\O CoNl oW
wAnAaRAALAL
\O CONI oW
OOy

0123 4
00 0I 02 03 04
IOII 121314
2021 22 23 24
3031 32 33 34
4041 42 43 44
5051 5253 54
60 61 62 63 64
70717273 74
80 81 82 83 84
9091 92 93 94

NO 0O~I OV s B = O

5 67809

9,999 19,998 29,997
9999 19.998 29,997
9,999 19,998 29,997
9,999 19,998 29,996
9,999 19,998 29,996

40.00 49,99 59,99
40,00 49,99 59,99
40,00 49,99 59,99
40,00 49,99 59,99
40,00 49,99 59,99

79:99 89,99
7999 89,99
79:99 89,99
79,99 89,99
7999 89,99

9,999 19,997 29,990
9,999 19,997 29.996
9,999 19,997 20,996
9,999 19,997 29,996
9999 19-997 29,996

39.99 49,99 59,99}
39.99 49,99 59,99
39,99 49,99 59,99
30,99 49,99 59,99
39,99 49,99 59,99

79,99 89,99
79,99 89,99
79,99 8999
79,99 89,99
79,99 89,99

9,998 19,997 20.995

39,99 49.99 50.99

79,99

05 06 07 08 09
1516 1718 19
25 26272829
35 363738 39
45 46 47 48 49
556575859

6267 68 69
576777879
86 87 88 89
969798 99

\O CONI OV W B MO

0 co~I O\
“ARARMIAY

10 20 30

40 50 60 |
89°




40 50 60

70

Cent,

0,000
0,006 0,009
0,012 0,017
0,017 0,026
0,023 0,033

0,00 0,00 0,00
0,01 0,0I 0,02
0,02 0,03 0,03
0,03 0,04 0,05
0,05 0,00 0,07

0,02
0,04

§ 0,029 0,044

0,035 0,052
0,041 0,061

3 0,047 0,070
6 0,052 0,079

0,06 0,07 0,09
0,07 0,09 0,10
0,08 0,10 0,12
0,09 0,I2 0,14
0,10 0,13 0,16

0,058 0,087
0,064 0,006
0,070 0,105
0076 0,113
0,031 0,122

0,12 0,15 0,17
0,13 0,16 0,19
0,14 0.17 0,21
0,15 0,19 0,23
0,16 0,20 0,24

]
"o cong oW w0

o1 2 3 4

00 00 00 00 00

00 00 00 00 00
0000 0000 00
00 00 00 00 00
Q0 00 00 00 00
Q0 G0 00 00 00
00 00 00 00 00
00 00 00 00 00
00 00 0000 Q0
Q0 00000000

S O,ITI

0,087 0,131
0,093 0,140
0,099 0,148
0,105 0,157
0,166

0,17 0,22 0,26
0,19 0,23 0,28
0,20 0O, zs 0,30
0,21 0,26 0,31
0,22 0,28 0.33

0,116 0,175
0,122 0,183
0,128 0,192
0,134 0,201
0,140 0,209

0,23 0,29 0,35
0,24 0,31 0,37
0,26 0,32 0,38
0,27 0,33 0,40
0,28 0,35 0,42

O CONI W B = O

s 6 780
0000 00 00 00
00 00 00 00 00
00 00 00 00 00
0000 00 00 00
00 00 00 00 00
00 0000 Q0 00
00 00 00 00 00
00 00 00 Q0 Q0
00 00 00 00 00
0000 00 0000

3 0,145 0,218
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4,840 9,681 14,521 | 19,36 20,04 33,88 38,72 43,56 | 3 | 4 (3637373838
4,843 9,686 14,529 | 19,37 29,06 33,90 38,74 43,59 |- 2 | 8 |4r4r1424243
4,846 9,691 14,537 | 19,38 29.07(33.92 38,76 43.6t | 1 | o | 4646474748
4,848 0,606 14,544 |719,39 29,09 | 33,94 38,78 43,63 | 0
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—210° Ax . 320°+
o o_.

+ 3 Cos. 30° 149
r 10 20 30 | 40 0 60 70 80 9o Cent.
0 | 8,660 17,521 25,981 34,64 43,30 $1,96|60,62 69,28 77.04| 60
1 | 8,659 17,318 25,976 | 34:64 43,29 51,95 |60,61 69,27 77,95 59 01 23 4
2 {8,657 17:315 25,072 | 34,63 4329 51.94|60,60 60,26 77,02 | 58 | o [GoOTO2 03 03
3 §8,656 17,312 25,068 | 34,62 43,28 51,94 |60,59 69,25 72.90| 57 | 1 |ogro1011 12
4 |8,654 17,309 25,063 | 34,62 43,27 51,93 | 60,58 69,24 77.89) 56 | 2 | 1718 192021
5 18,653 17,506 25,959 | 34,61 43,26 51,92 60,57 69,22 77,881 55 | 3 | 2627282929
6 18,652 17,303 25,955 | 34.61 43,26 51,91|60,56 69,21 77,861 54 | 4 |35353635738
7 | 8:650 17:300 25,950 | 34,60 43,25 51.90160,55 69,20 7785 53 | 14344454647
8 18,649 17,297 25,946 134,59 43.24 51,89 /60,54 69,19 77,84 | 52 | 6 | 5253 5454 5§
9 [8.647 17,294 25,947 )34,59 43,24 5188|6053 69,18 77,82 | ST | v |60 61 62 63 by
10 | 8,046 17,297 25,937 [ 34,58 43,23 51;87 60,52 69,17 77,81} 50 | 8 (6970717273
11 | 8,644 17,288 25,933 | 34,58 43,22 §51,87(60,5T 69,15 77,80 | 49 9 17899 79 80 ¥t
12 | 8,643 17,285 25,928 (34,57 43,21 51,86 (60,50 69,14 77,78 | 48 s 678
13 18,641 17,283 25,924 | 34,57 43,21 51,85 | 60,49 60,13 77,77 | 47 2 2 7°9
14 | 8,640 17,280 25,919 | 34,56 43,20 51,84 [ 60,48 69,12 77,76 | 46 | © |04 05 060708
15 | B.638 17:277 25,915 | 34,55 43,19 51,83 | 60,47 69,11 77,75 | 45 | 1 |23 24151616
16 | 8,037 17,274 25.911 | 34,55 43,18 51,82|60,d46 69,10 77,73 | 44 PO Sty
17 | 8,635 17,271 25,906 | 34,54 43,18 51,81 | 60,43 60,08 77,72 | 43 | 3 (3037323334
18 {8,634 17,268 25,002 | 34,54 43,17 51,80 | 60,44 60,07 77,71 | 42 | 4 [3940414142
19 |8,032 17,265 25,897 34,53 43,16 51,79 | 60,45 69,00 77:69f 41 | 3 484849 50 51
20 [8,631 17,262 25,803 |34,52 43,16 51.79 60,42 69,05 77,68} 40 3 &7 g8 3 gg
a1 |8,630 17,259 25,889 | 34,52 43,15 51.78 | 60,41 69,04 77,674 39 | Z |03 0001 g
22 | 8,628 17,256 25,834 | 34,51 43,14 51,77 | 60,40 60,02 77651 38 BRPRT
23 | 8,627 17,253 25,880 | 34,51 43,13 51,76 | 60,39 6001 77.64 | 37 | O 1828384858
24 {8.625 17,250 25,875 | 34,50 43,I3 §I,75 60,38 69,00 77,63 | 36
25 18,624 17,247 25,877 (34,49 43,12 51,74 | 60,37 68,99 77,61 | 35 ' 12345
26 | 8,622 17,244 25,867 34,49 43,11 51,73 60,36 68,98 77,60 34
27 | 8,621 17,241 25,862 34,48 43,10 51,72 60,35 68,97 77,59 | 33 oI} 0000
28 18,619 17,238 25,858 | 34,48 43,10 §1,72| 60,33 68,95 77, 57 32 02|01 TITI
29 |8,618 17,236 25.853 ' 34.47 43,09 51,71 60,32 68,94 77,561 31 03| IITZ2
0 8,616 17,233 25,849 34,47 43,08 §1,70]60,31 68,03 77,55| 30 | 4jr1 122
31 |8,615 17,230 25,844 | 34,46 43,07 $1,69|60,30 68,92 77,53] 29 0511222
32 |8,613 17,227 25,840 | 34,45 43,07 51,68 60,29 68,91 77,52] 28 06 |1223
33 |8.,612 17,224 25,83634,45 43,06 51,67/ 60,28 68,89 77,511 27 0711234
34 |8,610 17,221 25,837 | 34,44 43.05 571,66 | 00,27 68,88 77,49 | 26 0812234
35 8,609 17,218 25,827 | 34,44 43,04 51,65 |60,26 68,87 77,48 25 0:912344
36 18,607 17,215 25,822 34,43 43,04 51,64 60,25 68,86 77,47] 24
37 8,606 17,212 25,818 34,42 43,03 $1, 64 60,24 68,85 77,45| 23
38 8,604 17,209 25,813 34,42 43,02 §1,63|60,23 68,84 77,44 22. 01234
39 |8,603 17,206 25.809| 34,41 43,01 51,62]60,22 68,82 77,43] 21 0 | 0001 02 03 03
40 8,601 17,203 25,804 134,41 43,01 51,61 (60,21 68,81 77,41( 20 | I |090%1011 12
41 8,600 17,200 25,800 34,40 43,00 §1,60|60,20 68,80 77,40| 1g | 2 [1718 192021
42 |8.599 17,197 25,796 | 34,39 42,99 31,50 (60,19 68,79 77,30 | 18 | 3 |2627282829
43 |8,597 17,794 25,791 |54,39 42,99 51,58 | 60,18 68,78 77,37 17 | 4 3435363738
44 |8.596 17,191 25.787 134,38 42,98 51,57| 60,17 68,76 77.36] 16 g 43 44 45 46 4?
45 18,504 17,188 25,782 34,38 42,97 51,56] 60,16 68,75 77,35{ 15 525253 54 5
46 8303 17,185 25,778 | 3437 42.00 $T,56| 60,15 68,72 33| x4 | 7|c06r626364
47 |8:591 17,182 25,773 | 34,36 42,96 5155|6014 68,73 77.32| 13 | & [69707071 72
48 8,590 17,179 25,769 [ 34,36 42,95 51.54|60,13 68,72 77,31 | 12 |9 '7778 79 8081
49 18,588 17,176 25.764]34,35 42,04 571,53{60,12 68,70 77,29| 11 s 6789
50 |8,587 17,175 25,760 | 34,35 42,03 $1,52| 60,11 68,69 77,28 | 10 | o {04 05 06 07 08
ST |8,585 17,170 25,755 | 34.34 42,93 SI,51| 60,10 68,68 77,271 9 | 1 |1314131516
52 |8.584 17,167 25,751 | 34,33 42,92 51,50 60,09 68,67 77.25| 8] » | 21 2223 24 23
53 |8,582 17,164 25,746 34,33 42,01 $T.49160,07 68,66 7724 7} 3 13031323334
52_|8,581 17,167 25,742 | 34,32 42,90 5T.48 (60,06 68,65 77.23 | 6 4 139404041 42
55 8,579 17,058 25,737 | 34,32 42,90 51,47|60,05 68,63 77,21 51 § | 4748493051
56 18,578 17,155 25,733 | 34,31 42,89 51,47 (60,04 68,62 77,20] 4 | § | 56575858 ;9
57 8376 17,152 25,728 | 34,30 42,88 51,46 | 69,05 68.61 77.19] 3 v | 646566 6768
58 ,575 17,149 25724 34,30 42,87 51,43 | 60,02 68.60 77.17] 2 | 4 ‘7; 7475 96 76
59 |8.573 17146 25,720 | 34,29 42,87 51,44 | 60,01 68,59 77.16| I 9 18283838483
60 8,572 17,143 25,713 134,29 42,86 51,43 160,00 68,57 77,15} 0

10 20 30 | 40 50 60 70 8 g0 | / Cent.
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—210° Ay ' 820°—
+ 30 Sin. 30° 149°+
’ 10 20 30 40 50 60 70 8 90 Cent.
0 5,000 10,000 15,000 20,00 25,00 30,00] 35,00 40,00 45,00} 60
I {5,003 10,005 15,00820,01 25,01 30,02 35,02 40,02 45,02} 59 o1 23 4
2 |5,005 10,010 15,015 | 20,02 25,03 30,03.(35,04 40,04 45,05| 58 | o [cooror 0202
3 |5,008 10,015 15,023 (20,03 25,04 30,05 | 35,05 40,06 45,07] 57 | t |05 06060707
4 |5.010 10,020 15,030|20,04 25,05 30,06 35,07 40,08 45,09) 56 | 2 10111112 12"
5 15.013 10,025 15,038 | 20,05 25,06 30,08 35,09 40,10 45,11 | 55 3 |15 1616 17 17
6 |s.,015 10,030 15,045 )20,06 25,08 30,09 35,11 40,12 45,14| 54 4 | 2021 21 22 22
7 }5.018 10,035 15,053 20,07 25,09 30,11} 35,12 40,14 45,160 53 | ¢ [2526262727
8 |5.020 10,040 15,060]20,08 25,10 30,12 ,,,14 40.16 43.18] 52 6 (3031313232
9 5,023 10,045 15,068 |20,09 25,11 30,14 35,16 40,18 45,20 §1I 7 13336363737
10 [5,025 10,050 15,076 20,10 25,13 30,15 3;,18 40,20 45,23} 50 8 | 4041 41 42 42
11 5,028 10,055 15,083 | 20,11 25,14 30,17]35,79 40,22 45,25 | 49 |_9 |45 46 46 4747
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§8 17,067 14,134 21,201 | 28,29 33,33 42,40 | 40,47 56.54 63.60) 2 | 8| 6061 616263
59 |7:069 14,138 21,207 |28,28 35,55 42,41 49,48 56,55 63.62] 1 | 9 | 6768686970
60 17,071 14,142 21,213 128,28 35,36 42,431 49,50 56,57 63,641 0
10 20 30 40 0 60| 70 8 90 | | Cent.
4 o
b 45 Cos, s +
+314° Ax 225°—
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Peaarrop noarosemr A. A. fiepeGuop.

OToedaTano ¢ MATPRI, NOA naGrioaeEmer
uaffopa Mornaercroro C.JI.

<Texsnyecknit pesarrop Momceenxo M. I'.
Koppexrop Hasaponn O, M,

I" 0015162, Hoamitcano k¥ newarn 5. 5. 47. Man. M 148740,
O6zen 6/, mew. &, 3axk. A 1164,
0
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