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YIK 528.14
B A WHIDYJHH

BU]l YCJIOBHbIX YPABHEHUW¥ B FEOLE3UYECKUX CETHX,
YPABHUBAEMBIX C YYETOM OWNUBOK HCXOOAHBIX JAHHBIX

IIpu coBmecTHOM ypaBHHMBAHHH HAGMIOZEHHbIX K OTIOPHBIX TeoJe3nye-
CKHX CeTefl HCXOIHblE NaHHBIe HE PACCMATPHUBAIOTCH KAk JKECTKHE, HeH3Me-
HseMble. Te W3 HHX, KOTOpble HMEIOT OLIMOKH, Hax0 YTOYHATb, ONpeess
BEPOSTHDbIE MIONDABKH B pe3y/bTaTe YKa3aHHOTO yPABHHBAHHS. ITonsiTHO, yTO
TIPH TAKOM NOIXOAE€ K YDABHHBAHHIO YCJOBHEIE YPABHEHHS NONPABOK, cozep-
Kallne UCXONHbIe NaHHbIEe, GYAYT HMeTh BHJ, HECKOJIbKO OTJIHUHBIA OT o61e-
TPHHSTOTrO.

I. YCJIOBHBIE YPABHEHHUS TPUAHTYJSAUHH

Hcxonuele paunbie u, CJICIOBATE/IbHO, TONPABKH K HUM NPH YpPaBHHBa-
YHH TPHAHTYJSIUHH BXOAST B YCJOBHBIE ypPaBHEHHS NHPEKUHOHHBIX VIJIOB,
CyMM YIJIOB, CTOPOH, 6a3uCOB, aGCLHCC M OpAHHAT. PaccMorpum kaxnoe
H3 Ha3BaHHBLIX yCJIOBHI. -

1| (Xy, y,) 3 5 n-1 f‘l\i-/

/] 2 4 n(X”, yﬂ)

Prc. 1. CxeMa uemH TpeyrosbHHKOB.

YcnoBubie ypaBHeHUS JHDPEKLHOHHD X yraoB. Hs6w-
TOUHBlE HCXOJHBle NHPEKLHOHHble YrJbl 0GYCJOBJIHBAIOT MOSBJEHHE B CETH
YCJIOBHBIX YPaBHEHHH JMPEKUHOHHBIX YIJIOB, KOTOPble NPHMEHHTEJBHO K
cXeMe Ha pHC. | UMeIOT BUI: .

(an, 5414 Oy y1) = {80 + 0s,) 2 180° — (C,+ vc,) + 180° + (C, + ve,) +
+ 180° — (C; + vc,) £ 180° + (€, +vc) + ... +180° — (Cacs 4 vc, ) +

+ 180°+(C,,+'vcn), (1)
O6o03Hauas
Wa=8g,—0p, n41+180°-n—C,+C,—Cy+. . .4 (— 1)7C,; (2)
noJyyaem ,
—vc,+ve,—ve, ...+ (—1)" vc, +Va,— Vo, ,,+@,=0, (3)




Y (—1)vc 40y~ , 1 +10,= 0|, (4)

=1

aBHeHHe (4) CcHpaBemIHBO 1JS C/yuas, KOrAa B IeENH TPEYTOJbHHUKOB
BbIH IPOMEXKYTOuHbI yron C; — mpaswiil. Ecan C, OyZIeT JIEBEIM YIJIOM,
ll0kasare/ib CTeNeHH NPH OTPHUATENbHOH €IMHHIe HMeeT BHJI e i

YcnoBHBEe ypaBHEHHS CYMM YVrao0B

IIpn HamuuuH HCXOAHBIX YIIOB B, BK/IIOYAIOMIHX psii M3MEPeHHBIX YIJIOB,

HHKAIOT YC/JIOBHble ypaBHEHHS CyMM yruioB. Tak, mJas ceTu Ha puc. 2
eM

ve,)+(Cytve)+. .. +(C”+vcn)_(p+vﬁ);:0.
aras (5)

'w5:C1 +62+CJ+ LA B +Cn—p’ (6)
(0)1858.%1

vc,+Yc,4ve,+ . --+UC”—UB‘H%:O (7)

Z Ve, — 0+ We=0]. (8) Puc. 2. Cxema BcraBku B
HCXOIHBIH yTOJI.

H yroJ f onpenensieTcsi [HpeKLUHOHHBIMH YrJaMu HCXOZHBIX CTOPOH

B=ao,nt1—aoi,

sl BhIpaxkeHusa (8) umeem
n

U2 Yag,n4+1 7 Uy Wy = Z Ci o (a0, n:tl S aOI)-
i=1

YcnoBHBE ypaBHenus CTOpPOH, 6a3ucoB. Ecau cets TpH-
GILHH OMUPACTCS HA M3GBITOYHOE YHCJO HCXOMHBIX CTOPOH WK Ga3uCOoB,
O3HHKAIOT YC/IOBHEIE YDaBHEHHS! CTOPOH HJIH GAa3HCOB. Hns ceru, npex-

» YCJIOBHO® ypaBHEHHE CTOPOH (6as3ucoB) MoxKHO

(S01+vsol) : Sln (Al+’v'q1) : Sin (AZ+UA2)' s Sin (A”—l—'vA") . 1 9
,,,+1+vsn, n+1)-sin (Bl—f-—vgl). sin (B, -+ 8,). .. sin (B,+ UBn) = )

€lenne BbipaxeHus (9) Kk JuHeHHON
T0 IOJyyaeMble KO3((hHIHEHTE,
UPOBAHHSI H NOCJEAYIONIEr0 pasJ
pPaHHUCHHEM IBYMs uleHaMu. Tak,

dopme, umeromeii cpasuuTeIBHO
BLIITOJTHSIIOT MOCPEACTBOM €ro Jiora-
OKEHHsT KOMIOHEHTOB B psx Teitnopa

Ig sin (4,+ va)=1g sin 4, + ctg A,./%I U:qt..
p

0KUB 00€ YaCTH BTOrO BHIPAXKEHHS Ha 10™, mosmyyaem

107 1Ig sin (A; 4 va) = 10mIgsin A, + Aa, V4, (10)
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M
rae AAl,=CtgAi’—,;' 10m — usmenenwe Jorapudma cuHyca yraa A; mpi

H3MeHeHHH ero Ha 1”, BbIpaXKeHHOe B eNUHHIAX M-TO 3HAKAa MaHTHCCH
lg sin A; monpaBku vA; BbpaxaioTcss B cekyHnax. [logo6HBIM 06pa3oM Ha-
XOJUM

M
Ig (s; + vs;) = 1gs; + = Vs 10™1g (sj—i—fosj_) =10"1gs; + As;-vq, (1)

)

M K :
rie As=—10m — BbIpakeHHOe B €JUHHUIAX M-TO 3HAKA MAHTHCCHI H3MeHe:
s

HHe JorapupMa CTOPOHBI, €CJH [JHHY CTOPOHBI HM3MEHHTb Ha eJHHALY
spI6panHOl JinHedHOH pasmepHoctd (Ha 1 m, 1 Om, 1 cm, 1 mm). OueBumHo,
YTO B TAKOM CJyyae pa3MepHOCTb NONPABKH PaBHA 3TOH BLIOPAHHOH pa3:

MepHOCTA.
C yuerom (10), (11) Bripaxenue (9) nmpeobpa3syeTcss K BHLY
Apva+Aapa+...+Aa,va,—Bpv8—Bpvs—...—Ap U +
_'_Aso,vso,_‘Asn, n11Ys,, ,,+1+'ws=07 (12)
rae :

8oy sin A, sin 4,...sinA,

(13)

w.= 101
g gs,,, n+18in By sin B, ... sin B,

HJH B OKOHYATEJbHOM BHE

n n
Z AAi UAi = E AB‘.UBi + Asa,vsm T As,,’ ,,_,_{vs,,, il -+ 'w5=0 (14}
i=1

i=1

YcaoBube ypaBHenunss KoopauHart. [Ipu Hanuuuu u30BITOY:
HBIX HMCXOAHBIX NYHKTOB, He CBSI3aHHBIX MeXKAy COOOH CTOPOHAMH CETH,
M TPHMBIKAIONMX K HUM II0 MeHbLIed Mepe OIHOH HCXOXHOH CTOPOHBI Sy
¢ IHPEKIHOHHBIM YIJIOM oy B CETH BO3HHKAIOT yCJOBHSI aOCUHCC M YCJIOBHSE
OpIHUHAT.

VcnoBHoe ypaBHeHue abCIMCC AJs CETH, MpeACTaBJeHHOH Ha pHuc. |
¥UMeeT BUIL :

(x1+'vx.)+(Ax12+UAxm)+(Ax23+0;\x”)+-~-+(Axn—1.n+UAx,,_1,,.):(xn’Ux,,) (15)

HJIH
n—1
Y vss 1 H 005, + 0, =0, (16)
i=1
rne
n=—1
1 -
Z Axi, ipi+X—x,=W,. (17)
i=1 -
3mech Axiiy4 — OpupalieHue abCLMCC, BBIYHCAEHHOE IO H3MEpEHHDIN

yrJaM i-TPeyrOJbHHKOB M HWCXOJHBIM JTaHHLIM Goi, Soi. UTOOBI BBIPA3NTh
NONPABKH Uax; ;,; B TPHPALIEHHs] KOOPAUHAT Yepe3 MONMPABKH B U3MEpEHHH

VIJIBL M HCXOIHBIE NAaHHBIE o1, Soi, AU(dEpeHunpyss M3BECTHOE BBIPAKeEHH
AX; i11==S3it1 COS Qi it1,

HaXxoJiuM

! day, 141
dAXi, 141 = COS @, ;41 @S, 141— Si, i+1510 @4, i41 ———P,,
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dsi, i daZ i+
AAxi, i 1=AXi, iy1 ———— = St Ay, 141 - (18)
Si, i1
. m
5 B BHJY, 4TO a3 =M, npeo6pasyem BbipaxeHnue (18)
s M-10m
M-10™-vay, 0 =Bxi 111+ 10™-d1g 81, 11— K-Ay;, i41-da; |, (19)

10m-M
g
Huddepenuupyst usBecTHble GYHKUUH
i i ;
lg s 1ar=1g 4 1\: lg sinA; — >: Ig sin B;

j=1 i=1

K= , M=0,43429; ecoim m=6, To K=2,106.

epexofiss oT AuddepeHiHanoB apryMeHToB K INOINPaBKaM B apryMeHTHI,
00TBETCTBUM C TNpPHHSITBIMH o0Go3HaueHuamMu B (10), (11) mas (19)
OLHM

107-d1g;, 111 = A, v5,, + \ Apva, — Z A s, - (20)
Jduddepenuupyst BoIpakeHHe : J:_f == s
et 2 (—1)/ (C,—180°),
(19) monyuaem = -
da; ;11 = vy + ‘: (— 1)y v"cj. (21

j=1

Coraacuo (19), (20), (21), Beipaxkenue (16) npeoGpasyercsi K OKOHUA-
HOMY BHIY

n—1 n—1
;1 Axln' AA,'UAL' = E‘l Axin AB UB _Lgl(—l) AymKUC ol Ayva“m , (‘22)
+Ax,,- A, Vs, +4,3430,,—4,3430,_+4,343w,=0 !

I IpUHATh M =06, u AX, Ay BbIpaxkaTb B KuJoMeTpax, Aa, Ap — B e/lUHY-
IIeCTOro 3Haka Jorapupma CHHyca yryia NOpH H3MeHeHuH ero Ha 1”7
— B e[MHHLAX LIECTOT0 3HAKa JOrapudMa CTOPOHEI IpH HU3MEHEHHH ee
bl Ha | M, Os,, Ux,, Ux , @x — B CAHTHUMETPAX, Va, Up, Uc, Vs, — B Ce-
[ax.

0GHBIM 06Pa30M MOXKHO MOJIYYHTb YCJOBHOE YpaBHEHHE OpAMHAT

n—1

1121 AymAA UA — \ lAy‘nAB UB + Zl (— 1)‘ AxanOC + Axanvaan I : (23)

+A ym;\smv% + 4,343v,, — 4,343v, -+ 4,343w, = 0

2. YCJIOBHBIE YPABHEHHUS NMOJIUTOHOMETPHUHU

[Ipn cTporom ypaBHHBaHHM NOJHIOHOMETPHYECKOTO Xona (puc. 3) BO3-
0T TPH YCJIOBHBIX yPABHEHHs — IHPEKIHOHHBIX YIJIOB, aBGCLUHCC, OPIH-
apryMeHTaMH B KOTOPBIX SIBJISIIOTCS M HCXOJHBIe JaHHbBIE.
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YcnoBHoe ypaBHeHHe MHPEKIHOHHBX yraoB. HMamepe-
HHe H3GBITOYHOTO yrila Py Wi B, NPHBOAHT K HEOGXOAHMOCTH COCTABHTH
yCJIOBHOE YPaBHEHHe NHPEKUHOHHBIX YIJIOB, KOTOpOE MNPH YPABHHBAHHH ¢
YYEeTOM OMHMOOK HCXOAHBIX MaHHBIX HMEET BH]L

(@01 4 ) + Y, (Bi-v5)—180° 12 = 0y, ni1t-0a, ., (24)
in1

ITonpasymeBas mox cBOGOLHBIM WIEHOM BHIpaKeHHE

2 B;—180° ntag — an, ni1 =10, (25)

i=1

BMecTo (24) mouayuaem

¥ veit-ve,—s, ., +w, =0]. (26)

i=1

S‘” n-1 6;7_&”

" Xn, )

Puc. 3. CxeMa NOJHIOHOMETPHYECKOTO X01a.

YcnoBHoOe ypaBueHHe aGCcHuCC ompezesnsieTcss (GpopMyJiok

n—1
= ]
xn+vxn:x1+vxl—}—zl (Ax;, 1411 08x; ;,4)- (27)
i=1
Eciu cunratn, uto cBOGOAHBI wiIen mpexcraBasieTcs BLIPaKeHHEM
n—1
1~ Xt Y A=, (28)
i=1
T0 (27) MOXKHO IPHUBECTH K BHIY
n—1
D) Osn 11 On s, + W, =0, (29)

i=1

HT06b! BEIPAa3HTb NMONPABKH B NPHPALIEHHS KOODIIMHAT 4Yepe3 IONpaBKH
B H3MEDEHHEIE YIVIBI M JJIMHBl JIHHWH, XH(OEPEHLHPYIOT H3BECTHbIE pa-
BEHCTBA
AX;i41="5i 11 COS Qi it1,

B pe3yJibTaTe 4ero MoJyyaioT

da;, i1
AAxi, 111=c0s @y, 141-dSs, 111 —AY), 14q —2FL (30)
p
ITockoabky
i
a;, ,-+1=a01 + Z S]'—' 1800 i,
j=1
CcJIe10BaTeJbHO,

d(li, i+1=— d“m + E dﬁj ) (31)
j=1
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ccMatpuBas Audepenunalbl Kak MONpaBKH, mpeoGpasyem (29)
n—1 1 1 i

COS @;, i+lvsi’_i+1 ol E (Ayi’ i+1— vum+Ayiv i+1— 2 Uﬁ]) +vx“—vxn + ‘Z@)x =0
i-1 p g =i (32)

i

n—1 n—1
1 1
Z COS &, i41Us; . 1 — ;Z Ayinvﬁi S ;A)’ln’”am‘*‘vxl*”x”‘l‘wx =0. (33)

i=1 i=1

YcaoBHOe ypaBHenue OpAHHAaT. AHaJTOTHYHO BHIBOAY yCJIOB-
"0 ypaBHeHHs a0CIHCC MOXKHO IOJYYHTb YCJIOBHOE YpaBHEHHEe OpIAMHAT

l 1 n—1
1% 1 :

sin &, i41 vst', i+1 + - E Axi’lva[ + i Axlnrvua."]—'vy;_' Uyn I wy = O . (34)

P iz P

{ el

i
i

3. YCJIOBHBIE YPABHEHHUSl TPHUJATEPALLUH

B Tpusiarepauun, KOTopasi onupaercss Ha M30BITOYHOE YHMCIO HCXOAHBIX
HHbIX, B 3aBHCHMOCTH OT CXeMbl IIOCTPOEHHSI MOTYT BO3HHKAaTb YCJIOBHbIE
aBHEHUs] M3OLITOUHBIX- a6CIHCC, OPAMHAT, M3OLITOYHBIX CTOPOH, H3OBITOY-
X QMPEKIHOHHBIX YIJIOB, COAep:Kallue IONPaBKH B. MCXOAHBIE [AHHDBIE.
CCMOTPUM 3TH YCJIOBHUS.
 YcaoBHoe ypaBHeHHe abGcuucc. Jlas Tpurarepauud, cxema
Topoil TmpencraBjaeHa na puc. 1, ycioBHOe ypaBHeHHe aGCIHCC 3aMHCBIBA-
¢t paBencTsoM (27). Ecau BHIIOJHHTbL Ipeo6pasoBanus, TOLOOHbBIE Iepe-
ny ot (27) K (33), MOXKHO IPHHTH K BBIPAKEHHUIO

1

7

: 1
COS &, i‘l‘llvsj FEY (_ 1)‘ Ayinvci o Ayan“ul+le_vx”+wx=O’ (35)
, I o

’Olr—ﬂ

i=1

l

CBOGOAHBIIl ujieH IpefcTaBJseT COO0H PasHOCTb MeXIy NpUpalleHHeM
ciycc MYHKTOB | M 7, BHIUMCJEHHBIM IO pe3yJabTaTaM H3MEpEHHH, W €ro
XOAHBIM 3HAYEHHEM, TO €CTb

n—1
W, = Z Axi, iv1—(X,—xp). (36)
i-1

B Bbipaxennu (35) NONPaBKH Ue; B YIVIBL €; HEOOXOAMMO 3aMEHHThb
e3 NMONPABKM B Pe3yJbTaTbl H3MePeHHsS JJIMH JuHHA. [l 3TOro MOXKHO
0/Ib30BATh H3BECTHYIO 3aBHCHMOCTD

p

ba = B (Vsi_1, 141
i

— cos Aps;_; ;—cos B;us; ;1) (37)

opasi moJiyuaetcst BcaeAcTBHE - AuddepenunpoBanus GopMyJbl KOCHHyca
a ¢;. 31ecb h; — BHICOTA i-BepPIUUHBI HAJ OCHOBAHHEM Si—i,it1 B i-Tpe-
IbHHKE. 3aMeTuM, 4YTO JJsi YKa3aHHOH IleJH MOTYT OBITb HCIIONb30BAHBI
gpyrue 3aBucuMocTH. OJHAKO BO3MOXKHOCTb MOJYYeHHs KO3(pdHIHeHTA
paxkeHust (37) rpaduyeCKMM IIyTeM IIOCJIe HEKOTOPBIX npeo6pa3oBaHui
JlaeT €ro MpPeAlOUYTUTENbHBIM.

[lopcraBasis (37) B (35), mocie NpHBeNEHHs TOAOOHBIX UJIEHOB IO-
yaeM
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n—1

AYii1,n

cos A1+1}Usi e

{(—I)ilﬂl cos B; -+ cos a;, i1 + (— 1)1

i i+1

Ayln
p

I=

-

. (38)

-1

1(_

B

Ayln
hy

cos A,vs,, —

Ay
1)1 = Si-1,i+1 UaOI“}‘vxl—an+ wx:—_o

g

~
Il
—

opaunat. TakuM e 06pasoM s

YcnoBHOe ypaBHEeHHE
MOXKHO IOJIYYHTb YCJOBHOE YypaBHEHHE

cXeMpl TpHJaTepauuH Ha pHC. 1

OpAMHAT
= Ax : A
i Rl i in 2 T XH—l,n
L {(— -k T gos Br el i+1+(_l)l+]-_— €O AH‘I}U"L i+l+
i=1 i E i—1
25 o N . 5 . (39)
1\ in X1n X1in
+ Z ( 1) h vsi—l,i+l + h cos Alvsm + St v¢m+v)’1‘v}’n+wy:0
i=1 i 1 :
_ VcaoBHOEe ypaBHEeHHEe H3OBITOUHOIN
3 CTOpPOHBI YclIoBHe H3OLITOYHOH CTOPOHBI 3a-
2 KJIIOUaeTcss B COOJIIOJEHHM paBeHCTBA MeXKAy pe-
3yJbTATOM H3MepeHHil H3GBITOYHON CTOPOHBI H CO-
p OTBETCTBYIOIIUM 3HA4eHHEM, BBIUMCJIEHHBIM IO
, JAPYrdM H3MEpeHHBIM CTOPOHaM C MCIOJ/b30BaHHEM
B KOODAMHAT TOYeK. BBuIAy Hanuuusi OMIHOOK B pe-
: 3yJabTaTaX HM3MEPeHHsl CTOPOH M B MCXOJHBIX JaH-
e A HBIX, 3TO ycCJoBHe OYHeT BBHIIOJHSATHCS JIHIIb IpH
= ypaBHeHHBIX 3JeMeHTaX. Tak, A TpuaaTepalu,
) cxeMa KOTOpOH INpeACTaB/ieHa Ha puc. 1, ycJoBHOe
Puc. 4. Cxema MHorody- YPaBHEHHE H30BITOYHOH CTOPOHBI Sn—1, ntt HMEET
ueBoil JHMHEHHON 3aCeYKH.  BHJ

V{(xn+1+0xn+1)" (x,,_l—vx"*l)}’—i—{(ynﬂ—i—vy n—H) — (Ynr+ 'vyn—l)}z £
_(Sn—l, n+1 +v.l'n_1_ Il+l) — O- (40)

[Mpumensis psax Teisopa K BbHIPAKEHUIO (40), MOXKHO MOJYYHTbH JIMHEHHYIO
dbopmy

—COS %p—1,n+1Vxp_ 1 — sin %n 1, n+19v, 1 — Ysp_q, n41 +
+ cos @n—1, n+1 Vx4 -+ sin @p—12n+1 05,44 = 0, (41)

rae

W, = 1/(-’Cn+l"3¢'n——1)2 -+ (yn+1—yn—l)2 — Sp—1, n+1- (42)
31ech NONPABKH Ux, ;, Uy, ; HEOOXOJMMO BBIDA3HTL HEPE3 NonpaBKy B H3-
MepeHHbIe JIHHHH, 0 KOTOPbIM MOJY4eHb! npHOJIMKEHHBIE KOOPAHHATH Xn—ty
Yn_y. Jdas aTOr0 AU depenuupyeM BEIpaKEHne

n—2

n—2
=
Xn—1=X;+ Z Axi, i1 = X1+ Z Si, i+1 COS Ui i1, (43)
== =1
B pesyJbTaTe Yero moJayuaem
n—2 da: ; 3
i, i+1
dxp1=dx; 1 2 (COS @, j+1 8Si, i1 — AYi, i+] —p——) (44)

i=1
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Tak kak i
1= 00y = 3 (—1FC,
JIEAOBATEJJNbHO, i:l =
dsi, 101 = dagy + ) (—1)4dC, (45)

i=1

Ecan samenuts audbdepenunasnn nomnpaskamu ¢ yuyetom (45), (37), Bbi-
vaxeHne (44) NPUBOAMTCH K BHAY

i . A n— a A i+1,-n—
B =Z -{(—— 1) hyl/; L cos B+ cos ajip1+(— 1)"-“—L e cosA,-H}X
i=1 i

i lit1

n—2
3 5 Ay n AN T e, ok
><:v“i’ [+1—Z (__1)1_Ay1}'1 - bl—vsi—l, i+1 SR = h‘_n “1 COS Alvsm_uy L Uao,‘i‘vx,.(46)

i=1 i i p

n—2 : 5
A iTn— - e AXi =
b, | = ——Z {(—1)‘ ——x}’l' ' cos B, —sin a;, jp14-(—1)H1 =M1 o0 A }X

i=1 i i+1
n—2 A
i BXi n—1 Axl,n—l AXI.n—l
’<7JSi,i+1 e Z (1) % TR P cos A, vs, + = =Uaoiwi Uy
i=1 i {

4

(47)

[loncrasass (46), (47) B (41), HAXOAHM OKOHYUATENLHO BHJI YCJIOBHOTO

PaBHEHHST H3OBITOYHOH CTOPOHBI

n—2
; €i ivq1 Ci+l1
Z I(—l)‘-‘ €0s B;—¢os (@ir1—an_1, ny1)+ (—1)i+1 2 cos A b X
i=1 l h; hiq

oy e e e

\ ! i . i 1 Q%
v i — L (_l)lzvsi—l,i+l T Usp1,ne1 ™ Vo — -~ COS A, 05, — |, (48}

= i & 1

i=1

0S8 &p_1, 541 Vx, — SIN @p_1; ny1 0y, + COS @y, n+1Vx, | 1

-+ sin Op—1, n+1'v_\'n+1 =l W; =0

1
l €, = Ax; n_ysin %n-1,n41 — AY; n_1COS 2n—1, n+1. ‘

YcnoBHHE ypaBHeHHS H36BITOUHLX CTOPOH B (n+1)-

UEBOH JIHHEHHON 3aceuke ONpeessIeMOro NyHKTa P Ha ocHoBaHuU (48)
eI0T BH]L

e; e e; e;
. Ysop |7, €08 B +-cos (a1p — ap;) Usip + Usjp 7, COS Avs, — — v, —
1 1 1
— COS @y, Uy, — sin a,; vy, 4 cos @p; Ux, + sinay,; vy, + Ws;p=0. (49)
ecb

e;=Axp sin a,, — Ay, , cos @p; (=2, 8..:.5n)

YcnoBHoe ypaBHeHHe AHMPEKUHMOHHEIX yraoB. Jdas Tpu-
TEPALMH, CXeMa KOTODOH mpejcTaBieHa ua puc. 1, ycioBHoe ypaBHeHHe
PEKIHOHHBIX YIVIOB MOXHO 3amucaTh GopMyJiok (4), ecin B Helr NONPaBKH
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Uc; B yIJIbl ¢; BLIDH3HUThL Yepe3 NONPaBKH B HM3MEPEeHHble CTOPOHBI Us MOCPES-
CTBOM 3aBHCHMOCTH (37) caemyiomum o6pa3om

n

: ; P

Z (_I)LE (Us;_y, i41— 0S8 A0s,_ | ,—cosB,vs; ;1) Ve —Va, ,,+@,=0.(50)
i=1 i

[Tocse nmeperpynnupoBkn ¥ oO0beauHeHHsI MOXOGHBIX useHoB, (50) mpeobGpa-
3yeTCsl K OKOHYaTeJIbHOMY BHIY

b

n—1 n

S‘ (—1) (_f cos B; + EP— cosAi+1) Usy par b Z (_—1)1'%03,_]’1.“ +

=1 i f'+1 i=1 i (51)
+7lp— cos A,us, — (— 1)”;9 cos B,vs, .1 4+ Vay — 0oy 50 +%0,=0

a
1 n

Koneuno, ycnoBHOe ypaBHEHHe IHPEKIMOHHBIX YIJIOB MJsi TPHJIaTepa-
u¥g Ha puc. 1 obpasyeTcs mpolle, 4eM YCJIOBHOE ypaBHEHHe H3GLITOYHOH
CTOPOHBI.

Pa6Gora mnocrynHaa
11 mas 1970 rona




