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M H PYCHH

PEIUEHHE OBPATHOW TEOJE3HWYECKOWM 3AJIAYH
B OCOBOM CJIYYAE (NMPU [ U o, BJIU3KHX K 180°)

I[Ipu pemieHnn oGpaTHOH reoe3NUECKOl 3ajaud Ha GOJIBIIHE PACCTOs-
HUSL HCIOJb3yeTcs BCIOMOraTelbHblil cdepuueckuit TpeyroJbHuk beccesst
Ji pellieHHe BBIIOJIHSETCS METOJOM MOCJeN0BATENbHbIX IPHUOMHKEHHIT ISt
Onpesie/IeHHsl Pa3HOCTH AOJITOT Ha chepe o Hiu chepnueckoit ayru o. [Tpu
570M B OOIleM cJydyae JOCTATOYHO TPeX-UeThIpeX NPUOIHKEHHH I/ IOJy-
yenHst pesyJabTatoB ¢ Tounoctsio 0,0017—0,003” [1].

Onuako npu [—180° cxoxuMOoCTh NPHOMUKEHHII YXYALUIAeTCs, a HHOrAa
MeTo[, MpHOJIMKEHHIT H BOBCe He NPHBOAMT K IeEJIH.

OcraHoBHMCS Ha 3ToM moxpoGHee. [Lasi onpeneneHus o uMeeM Gopmy-
1y beccens

©=1[+ a4 sin m o+ By sin m sin ¢ cos (2 M+o0), (1)

rjie yrjabl m #nu M u cq;eppmecxaﬂ JAyra o OnpenesasioTcs BbIpaXKE€HHSIMH:

. . sin ®
sin m= cos u, sin A= cos &, cos u, —— ; (2)
sin o
. sin u
sinM= —-1; (3)
cos m
€OS 0=sin uy sin Us+ CoOS U4 COS Uz COS* ®, (4)
a0y 1 Pp1 — Ko3pdHUUEHTH, 3aBUCALIHE OT 7 H OT NapaMeTpOB 3JIIHI-
couza.
PaccMoTpuM OTHOIIEHHe NONPAaBOYHBIX uneHOB (opmyas (1). Mmeem
a1 Sin mc/[ T U” (5)
T S 5 o, 3 ’ d
B, sin m sin o cos (2M 4 o) 167" cos*m sin o cos (2m -+ o)
O”
a IpH MaJblX 3HaYeHHAX AYTH o, NPUHSAB Sin o= —,
\
/7
P r
; (5)

167" cos?m cos (2M - o)

Ortnomenus (5) u (5) 6ojblue eIWHUIB, CJAeNOBaTeIbHO, BTOPOU IO-
npaBounblii uneH Gopmyas (1) Bcerma MeHbIIe HepBOro. ADTO 0OCTOATEJNb--
CTBO IIO3BOJISIET OTPAHUYUTHCS NPH OLEHKE TOYHOCTH COOTBETCTBYIOLIMX IPH--
GnuKeHHI TMepBBIM MOMPABOYHBIM uleHOM (opmyanl (1).

3anumeM ¢opmyay (l) B TakoMm BHIe:

ol 4

(0—1)"=a, cos #, cos U, sin [I4 (o — )],

sSin ¢




a mocse pasjoxenus sin{l/+ (o—I)] B psn

(0—1)" = o, cos 4, cos u, a sinl[1+ (w—jlctg [—
sino

w— z)llz (w_ 1)113 (w_ l)//4
= tgl+>—+4...]. 6
2?”2 69”3 ¢ g _I_ 249/{4 + ‘ )

[IpumeHsiss MeTOX IOCJIEIOBATENbHBIX NPHOJHKEHHH 1T HAXOMKIEHHS
BequunHbl (w—() anajoruuxo [3], Boipaxkenue (6) mpuBegeM K BHIY

(0— l)/,_(ﬁ)—l)0+( Dy clg I + %(Ctg”_a_*_

(u)—l)"4 ( : 5 ) (“"‘1)85 ( 11 2 13)
S L0 G s 7/
—_—— tg / 3 Ctg l + p//4 Ctg l 3 Ctg l + 24 ) ( )
rae
" l V4 2 " s
(0—1)y= a; cos #, cos u, s%n G SN0 (8)
SiI ¢

[Ipu TOuHOM 3HAuYeHHH G pAA (7) I03BOJSIET BBLIYHCJIUTD BEJHUHHY
(o—I), a OTHOILIEHHe ABYX CMEKHBIX UJIEHOB psfa JaeT KPaTHOCTb YTOU-
HeHHs pe3ysabTaTa CJAeAyIoLUM npHOIHKeHHeM. Tak, MOrpemHOCTh BTOPOrO
NPUOIUKEHHs] MEHbIle NOTPELNIHOCTH NEePBOrO NPHONHKEHUS B

e 3 a
(o Dy cigl e
TIOrPeIHOCTL TPETbero NPHOIMKEeHHs] MeHblle MHOrPEIHOCTH BTOPOTO IpH-
OHKEeHHsI B
U4 Ct l
£~ 5 (6)
(0 —1)” (ctgzl — 5)

" T. I
IIpouecc mpuOIMKEHHH K ILleld He IIPHBENET, €CAH OTHOLIeHue (a)
MeHbllle HJIH paBHO enuHuue. [Ipn MakcumanbHOM 3HAYeHHH (w—I[), paBHOM

/ "

2160”, monyuumM HepaBeHCTBO p’'<{2160” ctg [, otkyna ctg l\< P =95,

2160”
DTOMY 3HAUEHHIO COOTBETCTBYET PA3HOCTb HOJATOT [=179°24".

Takum o6Gpasom, npu 3HaueHuu ctg /, 6G1H3KOM K HYJI0, METOX MpH-
OaMKeHHH OBICTpO HPHBOAUT K Lenau; npu ctg /=1 xaxnoe mocaenyroiiee
npubIMKEeHHe YTOUHSIeT pe3yJabTaT NPHMepPHO B CTO pas; mpH [ u o, cTpe-
msamuxes K 180°, cxonuMocTh NpHOIUKEHHH Pe3KO YXYALIaeTca ¥ B 00J1aCTH
179°24’ << (1, 0) <<180° napymaercs coBceM. ¥ COBeDIIEHCTBOBAHNUS, BHOCHMbIE
MHOTHMH aBTOpaMu B Meton Deccensi, mpu sHauenusix [ u o, 6auskux x 180°,
TakxKe 3pdexkTa He qAIOT.

[Tnoxas cxomuMOCTh NpPHUOIMIKEHHII NpPH pelleHHd O6GpaTHON 3aaauu
B JaHHOM ciayyae OGBbACHseTcs HaauuueM B ¢opmynae aasa (o—I[) cunyca
MaJsoro HeusBectHoro yraa m. @. P. leabmepr nucam, uto «mnpu IpHOIH-
BUTEJNBHO JUAaMeTPaJbHOM IIOJNIOXKEHHH ToueK P; u P, Manblll CIBHT 10J-
TOTHI OJHON H3 HMX OKa3bIBAeT CUJIbHOE BJIHMSIHHE HA CBS3BLIBAIOILUN HX GOJb-
IION KPYT, TO ecTb Ha 3Hauenue sin m» [2]. Orcioga HEOGXOAUMO MO BO3-
MOXKHOCTH HaunboJsiee TOUHO HAHTH B IepBOM NpHUOJIHKEHUH apryMeHTBl OJs
OIpeJeseHus Sinm—o U o, a TakKkKe KOIPDHIHUEHT 4.

a5 3TOoro yacTHOro ciaydasi mpengiaraercs cjefyiollee pelieHue 06-
pPaTHOH Treome3nuecKoi 3aJauH.
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Qopmyana gasa o.
Ha reomesnueckoil JuHuH, coegunsiouneii Touku A u B (CM. PUCYHOK),
BriGepem Touky C ¢ YCJIOBHEM, UTO @i= (2= ®/2, TIe ® — PA3HOCTb JO0JIrOT
Touek B 1 A, @y W 02 — PA3HOCTH IOJTOT COOTBeTCTBeHHO Touek C u A,
B u C. Ilpumem oGo3naueHusi: g — IUH-
pora Toukn C, A¢ — azumyT aunuu AB b

BETCTBEHHO.
Hast tpeyronbuukos APC u BPC za-
LM

5 . . w
sin g; sin A¢ = sin zcos u;

2 .
9)
2 . . W
sin 9, sin A¢ = sin 5 COS Uy
Rorkya A
¢ d g COS U4 H3o6paxkenne reomesuyecKoi. JHHHIL
Sin g, = sIn 9; . (10) Ha mape 1o DBecceso.

coSs U,
,HJISI 3THX XK€ TpPeyroJibHUKOB

: ¢ 5 )
€0S 0, = Sin #; sin 4c-Cos #; cOS Uc COS o

¢ (11)

. : ; cos?u 3 ; (0
ossz=]/ 1 —sin%e; ———% = sin u, sin #c+ cos #, cos Uc cos
- cos? u, 2

C IByMsI HEH3BECTHBIMH — lL¢ H O

PemnB cucremy ypaBHenuii (11), moayuum mjas IIUPOTH Uc ABa 3HA-

YeHHs — IIepBOE B BHJAE (DOPMYJIbI '
tgu,4-tgu,

togte=——"—"—1, (12)

2 cos =
9

npusonuMoe B [1] kak ¢opmyna C. Il. HuxkonaeBa, Bropoe — B BHIE
sin u¢= =1, 10 ecTb Uc= *90°, (13)

Ile 3HAK OIlpeneasaeTCsd 3HAKOM OOJIBIIEH TIO a6CO.H}OTHO‘My 3HAUYEHHUIO IIH-

13 ypaBuenuit (11) ¢ yuerom (13) mosayuaem
01=90°*+ 1y, 6o=90°+u,
o=180°% (w1 +uz), (14)
npuueM 3HAK Tlepel CKOOKOH TOT Ke, UYTO W 3HAK MeHbIle#dl 1o a6CosIoT-
HOMY 3HAUEHHIO IIHPOTHI.

3HaueHHe o, ompenensieMoe BblpaxkeHnuem (14), ciaemyer cuuTarh MpH-
OMKEHHBIM — Oo. 3aluIIeM

COS 09=-—CO0S Uy COS Uy~ Sin Uy sin Uy (15)
peuTeM eno u3 (4). ITomyunm
COS 0—CO0S Go=COS Uy COS U (14 cos o)

1 COS U, COS U, cos? g
HH sin — (6—g;y) = — 1 . (16)
£ sin [%"T‘ 2 (°_°0)J




CHHYCH B DSl M IPOBENs HECHOKHBIE npeo6pasoBaHus,

PasnoxuB
OyneM HMeTb
(g=—ep) =17 4 LI H17, (17)
rue
coszg
[o=—2p" cos u; cOS Uz _; ;
sin o,
II°= — i [** ctg 9, (e
2P”
L
Ile = — I¢ (143 ctg?qy),
6{1”2
a 0o onpefensercs BhIPAXKEHHEM (14).
dopmyaa AaAd O
Bripakenue, onpenessiouee K03 QUUHEHT @y, HMeeT BHA
a1=A+ B cos? m+C cos* m, (19)

e? 1 1
rie A=—|[14-e'+—¢ )
2(+4 +8 e

e4 33(5
B=<""(14et+...), C=—+4:.

16( ) 128 i
a yroa m, onpenensieMbiii Gopmynoi (2), aBasercs (yHKI(HeH HEH3BECTHBIX

® ¥ o.
HaiizeM BelpaxeHnue L o1 B GYHKILUU [ u oo.

3anuiieM TOXAECTBO
= a0
a,=af +(2,—23), (20)
rae o) BBLIUHMCIAETCS IPH 3HAUEHHAX o=1, 0=0o. [logcTaBuB B TOXKNECTBO
(20) snauenus o4 H a9, COrJIacHO BBIPaXKEHUIO (19) umeem
J.2s meat
sin?/ sinw
T (21)
Sin “ Gy sin<s

a,=af+B cos?u, cos® u,(

[lepefizeM OT 0 U ® K Oo U | u pasnoctH o—I. st 5TOTO MOJNYUEHBI

GhopMyJIHL:
a—agy=(0w—1I) sin mo[l + m—;—z ctg (1 — sin m, ctg 9 tgl)] o A22)

a2 in2 3102
sin?l_sino gy SI0L (9 ctgs —2sin mo ctg %), (29)
sin?e, sin"o sin?aq,

rie

:sin {

sin m,=cos &, cos #; —
sin o,

C yuerom (22), (23) Bbipaxkenue (21) mpuHHMAaeT BHUIL

o, =a?— B (0—I) sin® my. ko, (24)

rie
ko=2 ctg [—2 sin my ctg oo. (25)




Qopmyna gas o—.

[loncraBuB B dopmyay (6) snauenue KO3(PHLUHEHTA o, COIJIACHO
BhipaxkeHuo (24), mosyuum

(el 7’ ((!) 1 l)”
(o—0)'=w" 4+ w = ,

ctgl — w” - sin’ﬁzokO.B S w” (w+l)
p"al 2 P

Hin

(m—z)”[1J% ctgl+ 2 sin?m, - ko B2 2 ("’;Z)J=w (26)
p pal 20" p
Tne

w"=a{ sin m;s"=af cos u, cos u, an 10”. (27)
sing
. Ecnu BBecTH 0603HaueHust
| by = o sin? mok,- B
: y 1
[ ky= (ctg [ — k,) % : (28)
| 1
| ky=(1+2k, ctg I)F
| “10 BEIpAKEHHUIO (26) MO2KHO IIPUAATb BH]
(o — BT = = (29)

1= [ky—(0— )" ky

K snauenuio w—I, BLIUHC/IEHHOMY 10 (29), Heo6xoxumo NpuOGaBUTL Be-
iy 11, yunTHIBaIOIYI0 BTOPOI MONPAaBOYHbI wIeH bopmyasr (1).
Pemenne 06paTHoil reosesnueckoil sagaun c NOJTYYEeHHBIMU (OPMyTaMu

BUNOJIHSETCS B TAKOIl MOC/Ten0BaTeNbHOCTH. OnpefensieM ¢y COrJacHO (14),
4 ¢ HIM sin mo u Ko puuuent o . Temepsp mo (29) mnocnenoBaTenbHBIMH
TPHOMMKEHHSAMH BBIUHCHAeM 0—/ 1 o. Kax10e npubankenne BHIIOIHIETCS
1aK: 1) umest ¢, HaxoauM mo (27) w”; 2) yuuTHIBag B 3HAMeHATeJe (29)
IEPBLIE /IBA WJICHA, BHIYUCIsIeM NPHOIHKEHHOE 3HaueHHe w—I; 3) ¢ yuerom
Beex unenoB (opmysinl (29) ompexensieM 3HaueHHe ©—[ NAHHOrO npubIn-

st H o, 1oc/1e yero no (17) BeluncaseMm o.

AHanorHYHO HAXOMUM CJeLyIOlIee npubnnxenne. Takux nByx npuéiu-
eHMi 0OBIYHO TOCTATOUHO /IS MOJYUEHHUS pesyabTarta ¢ TouHoctbio 0,0017.

Briuucnennss HecKoNbKO MOXKHO yNpPOCTHTb, eclH B BLIDA’KEHUH JIJIs
SHAUCHHE O 3aMEHHTb ero NPHUOJNHKEHHBIM 3HaueHHeM M MONPaBKOH K
HeMy corsiacHo (17). Torma dopmyaa s o—I umeer BHJL

L W:;
= S s (30)
Wi=w; (14 A"k, +Ac"3k.), (31)
w,=0a? sin myo, = a cos u, cos u, sin / _GO ; (32)
sin g,
1 1
k4 i P P” Ctg O¢s ]

% : (33)
- 1_+ cto2s _IZ to o i '
3_(2 Cltg =9, c(’;Cg 0 P//z'



Pemenne sanaun no popmyse (30) BBIIOJHAETCH TaK: -

1) Tlo usBectuwim [, wi, uy ompenensiem w, (Bbipaxkenue (32). 2) ITpu-
uap Wo, paBHBEIM W, HAaXOAHM B II€PBOM NpPUOJHUKEHHH o—/[ U ©, a 3aTeM
no (18) — Ac. 3) Briuucasem BTOpoe mpubiauKenue: a) mno dopmyae (31)
nonyuaem Wo; 6) ¢ yueroM NByX HepBHIX WIEHOB B 3HaMeHaTese BhIpaiKe-
Hust (30) maxoaum mNpUOGAHMKEHHBIE 3HAUEHHS ©—[; B) BBHIUHCATEM o©—I
1o nosnHou opmyae (30), manee onpengensieM o U Ac. :

HAJIOTHYHO BHIYHC/IAEM CJeIyiollee NPUOIHKEHHe.

B mocnennem npubaummxenun mo ¢opmyne (17) maxomum o.

Onpenenenne asuMyTOB U [IJIMHBI TeONE3UUECKOIl JIHHHH BBHINOJHIETCS
N0 H3BECTHHIM (hopMyJaM.

A. B. Bytkesnu [1] ykasan Ha wesecoo6pasHOCTb ONpefeeHHs Bei-
unnbl 180°—0 mpu I, 6auskom K 180°. ITosyuum opMYIEl AJs1 BHIUHCIEHHS
©® B 3TOM cJayuae.

Boipaxenne (1) Ges yuera BTOPOro NONPABOYHOIO UJIEHA 3AMHIIEM
TaKHM 06pasom:

c .
w=/+4 a, cos 4, cos 4, —— sin (180°—w)
sin o

HJTH
g (180°—w s (180° —0)?
w==[4-a, cos u, cos u, L—-) — @, COS U, COS U, — ( )
sina sin o 6

.(34)

OtTHsiB J€BYIO W NpaBylo 4aCTH IOCJAeJHero paBeHcrBa ot 180°, momyuum

o}

180° —0=180°—/— a; cos u, cos u;—— (180°—w)4

sin o
o 3

+a, cos u, cos u, g 4l59 m). (35)

sin @ 6

Pemus (35) ornHocurenbuo (180°—w), okoHuaTenIbHO HaligeM

- e (180°—1)”

O T e =By i i
P// sinl p// 1 69”2

Ecian B BbIpaxKeHUH JJI51 @ 3HAYEHHE NAYTH ¢ 3aMEHUThb NPHUO/AHKEHHBIM
ero 3HaYeHHEM H TONpPaBKOU K HeMy coraacHo (17), to dopmyna (36) Gy-
JeT UMETb BHJ

o O (180—1)”
(80T )" = A B S S +(180°—w)”’] i
¢” sin l p” sin [ e’ ' 6p"2

Pemenne o6paTHOH reoje3nyecKkoil 3ajaud C HCIOJb30BaHHEM (HOpMY-
abl (36) mam (37) aHAJOTHYHO PEIIeHHIO COOTBETCTBEHHO mo (opmyJe (29)
uau (30).

PaccmorpuM uacTHBI cayyail pemieHdHsi o6paTHOH Treofe3HYecKOl 3a-
JauH, KOrja up=—u,. 3HAUEHHe CpeaHell IIHPOTHl 3/€Chb PaBHO HYJH H
(bopMyaEl, 06BIYHO TIPUMEHSIEMBIE JJIsI PellleHusi, He roasiTcst. He mpumenumbl
H (opMyJbl, NONyUYeHHble BBIIIE, TaK Kak 0o, Bbuucasemoe mo (14), paBHo
180°.

O6patumcs k pucyHky. Ilo yciaosuio BbiGopa Touku C uMeeM o= oz,

o]
a C yd4eToM paBeHCTBA Us=—uy 1o (11) mnosyuaem oj=o0s= 3 Torna
A=Ay u Li=1=1/2, tme I, I, I — pasHOCTH MHOJATOT Ha 3JJIHICOHUJE,

COOTBETCTBYIOIIIHE DPA3HOCTAM C(pepwlecxux JOJTOT ®, Wy, 2.
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Tenepb pemenne 3agauy MEeXIy ToukaMu A pu
 Pelliennem ee Mexny Toukamu A u C wau C u B.

Heo6xonumuie nas stono $OpMyJIbL npHo6perarT BuL:

B Moxmuo 3aMeHHUTh

O, =w,=/+4a, sin ms; 4 % B, sin m sin Jai, (38)
COS 01=C0S u; cOS w4, (39)
sin m=cos u, sx_n x , (40)
sin g,
g =Bt (41)
sin u,
S=l(20,—ﬁsin 20y — 7 sin 40,). (42)
a

[onyuennsie bopmyInI IPOBEDEHDbl NyTEM peLUeHHS UHETeHHbIX npHU-
MEPOB CO CJIENYIOIHMH HCXOMHBIME MaHHBIMH:

Hpumep 1. wy= +0°59'47,934"”; yp— — 1°59'35,883"; [= 179°44700,000”;
Ipumep 2. uy= +0°6947,934”; yp— + 10V 0Z 8707 je 179°46717,842”.
Pemenne o6patuoi T€ONIe3HYECKO¥i 3amauu Ha Goabime pPaccrosinus
NPHOODeNIO B nmocue nHmHe TOIIbl 0CO0YI0 aKTyaJbHOCTD
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