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- NMPOPUJIUPOBAHHE CKBA)XHH C PA3JIUYHON,
HO NOCTOSAHHOW HA OTAEJbHbBIX HHTEPBAJIAX, KPUBU3HOH

I. J. KAJJHHHYEHKO, C, C. CYJIAKIUHH

(TlpencraBiieHa HAYYHBIM CeMHHApoM Kadgeaph! HHAKEHEPHOH
" M BBIYMCJAHTE/ILHONl MATEMAaTHKH) ;

PaccmoTpuM cHayasaa cJayyafl CKBAXKHUHBL C TNOCTOAHHOH KPHBH3HOM
(MHTEHCHBHOCTbIO uCKpuBaeHusi) K. Eciau OMeCTHTh HAyaJo KOODAMHAT
B TOUKY TIepeCceYeHHs] CKBaxHHB C 3a/€XKbI0 MOJE3HOrO0 HCKOIAeMoro,
TO ypaBHEHHME TPAEKTOPUM CKBAXHMHBI IOCTOSHHOH KPUBH3HH K, TO ecThb

,ypaB‘Heuue - OKPYHOCTH paauyca R =Il<— (puc. 1), Oyzer umeTbs BHI

(X — )2+ (y —¥0)* = R?, : (1)
TAe X,, ¥, — KOOPJHHATHI LEHTPA OKPYKHOCTH,
X, ¥y — TeKylHe KOOPJHHATHl OKPYXKHOCTH.

Koopauuath x;, y, LEHTPA OKDYXHOCTM HAXOJHM M3 YCJOBHf, UTO CKBa- .
KHHA NPOXOJMT Yepe3 HAYAJN0 KOOPAHHAT (TOUKY INepecedyeHHs IJacTa
€O cKBaXXHHO#) H mepecekaercsi ¢ ocblo OX nojg yriom 7, B HEKOTOPOH
Touke A,. CregoBatenbHO,
X, = — Rsin v,
(2)
Vo = R cos 1.

TloxcTaBasisi HafileHHBle 3HAYeHHd X, H Y, B ypasuenue (1), noay-
YYM OKOHYATeJbHBIH BHJL YPaBHEHHSI TPAEKTOPDHH CKBAMHUHBI C HOCTOAH-

N 1 .
HOH KPUBM3HOH (HHTEHCHBHOCTbIO MCKpUBJeHHA) K = —*

R
(x + Rsin=n,)? 4 (y — Rcosma)? = K2, (3)

Tlo 3TOMy ypaBHEHHIO Mbl MOXKEM NOCTPOHTb NMPOeKTHBH (uau daxruye-
ckuil) mpoduiab CKBAXHHBI B HYXHOM Maciurtade. :
Jas onpeieneHHss KOOPAHHAT X, ¥; TOYKH A; 3a70KeHus CKBAXKUHB
WCIIOJb3yEeM YCJAOBHE, YTO OpAHHATA Y PaBHA Tray6une /{ CKBaXUHB 1O
BepTHKaJH, T. e. ¥y, =f1. Torza u3 ypasHenus (3) BHAHO, UTO

%, = V R%sin®n, -}- 2RH cos n, — H* — R sin 9. 4)

Hauanbubifi yros 3ajoxeHHs CKBaXHHB %, ONpejfenderca H3 yCJIOBHUA,
4TO yrjoBO# KO3(pdHIKEeHT KACATENbHON K CKBAXHHEe B TOuke A; JOMKEH
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.4 N
PaBHSITbC 3HAYEHWIO NPOW3BOAHOH Z‘X oT GyHKUHM (3), BHUMCJAECHHON
X

B 3TOH TOUYKe. HPOHBBE,ZLH COOTBETCTBYIOLHE BHIYHC/AEHHS, MOJYUYHUM

2 oinZ . 2
" =arctngR sin® q, + 2RH cos i, — H?
Rcosv, — H

(5)

é’"

. li,{,{,,sé/,‘ )

0,4, 9,)

b Xg 28
Puc. 1.

3Has HAYANBHBIA YrOJ 3aJ0XKEHHST CKBAMXHHbI M, AJMHY L ctBOaa
CKBaXXMHbBI B MeTpax HalineMm Tak: :

: . ?sin? 2RH cos 7, — H? 3
L = R —mx) = Rarcsin [VR n"+R S Ui — M. (6)
B ToM ciyuae, Korna HauaJbHBIE Yroa v, HaK/JAOHA CKBAXHHLL B TOY-

y y

ke A, yxe poiuncaen no ¢opmyse (5), anmua gyru L Moxer OHTh Hafi-
AeHa u3 Gojiee IPOCTOTO BhIPAXKEHHS

L = 0,01745R | (n, — ) I°, @M

TA€ 7; — YroJ HAK/JOHA CKBAXUHBI B Hawaje (rpaiych);
7n — YTOJ HAKJOHA B KOHLE CKBAXHHB (rpagychi).
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PacueTr nmpodu/s CKBaXHH C Pa3JUyHO, HO MOCTOAHHOH HA OTAE/b-
HBIX Hurepmajax #fy, h,, hs, ..., fn_s, h,1 HHTEHCUBHOCTBIO UCKPHBJIEHHSA
K, K, Ks, ... ,Kn—2, Ku—y, OCyuiecTB/AseTCs C NOMOILbIO BHIBEJAEHHHIX pa-
nee ¢GoOpMyJ NMOMHTEPBAJILHO—CHU3Y BBepX (pHC. 2).

) . .
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KoopauHathl TOUYKH A; — yCTbl CKBAXHHHI—OYAYT X, =S u y, = H,

T. e. A (S,H). AGcuucca x =S ompejesnseTcs KaKk CyMMa MNOPOEKUu#
WHTEpPBAJIOB H& OCb Y :
S=8+S8+S4.... + Sn2+ Sus (8)

HJIH

n—1

n-—1
S=8 = D (VREsin®n, + 2R, cos w; — R; sin'n)). 9)
i=1 i=1

JlavHa CTBOJMA CKBAaXHHB L 10 OCH ompesensieTcss K4k CYMMa AJHH
uurepsados L; mo dopmyne (6)

L=L1+L2+L3 +'~--'--+Ln~2+Ln~l (10)
HJIH _
n-1 n—1 N
R?sin® v, 4+ 2Rk, cosm, — A2
L:ELt.:ZR[arcsinV : n+Ri K - ——n,]. (11)
- =1 it i
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HauaapHB yros HakJOHa CKBaXHUHB 7; B 5TOM CJyuae HAXOAUTCHA
nocae0BaTe/IbHEIM ONpee/ eHHeM YIJOB B KaXJAO# TOUKE Hauaja U KOH-
na HHTepmaJoB no ¢opmysaaMm (5) u

. = 180° — (1 1 B),

Nn—t = AIC tg (VR3_| sin? N —+ 2Rn Ap_icos Nn — /231“1)
‘R"—l COSMn — hn-—l
1y — arc tg (VR§ sin®n; + 2R,l, cos My — hg) ,
i \ - Rycosvmy—hy ,
= arc tg [ VRS T & 2Ry cos nz—hg) .
" Rycosmy — fy

Eciau, Hao60poT, 3a4aH HauaJbHLIA YroJ HAaKJOHA 7;, TO peuias 3a-
JAauy B oOpaTHOil MoC/JAeA0BATEJAbHOCTH, MOXHO HAHTH YTOJ HAKJAOHA )a
CKBAXHHLI HAa KOHEUHOH rayOune f1,.

Tpu npopHIHPOBAHMH CKBAXHHE C Pa3JHYHOH HHTEHCHBHOCTLIO
HCKpuBJeHusi K, Ha pa3HbIX HMHTEPBaJaX A; COCTABASIOTCS YDABHEHHS AJdA
KaXJO0ro MHTEPBAJa, HMEIOIIET0 CBOI0 CHCTEMY KOOpPJHHAT, € Pacnojo-
XKeHueM ocell mapa//e/qbHO NEPBOHAYAJBHOH CHUCTEME Xy, V.

Torpa aass Ttouek A, A,y OyneM uMeTb. koopAuHaTel A, (0,0),
An (Sn, /Zn), rae hn=Hn—Hn_1, H OoTOMY An (Sn,H,,—-Hn__|).

Koopausatel TOYKH An_2, OTHOCHT@AbHO CHCTE@Mbl KOODAMHAT Xp-i,
Yn—1 C HauaioM B Touke A,_, 6yaAyT Apn2(Sua, #n-y), vAE Ana=Hr 1—
— Hn_o, u notromy Ap_2(Sn—y, Hn1 — Hy3). Koopaunatet xe 3Tolf TOUKH
B NEPBOHAUAJBHON CHCTEME Xn, Vo OYAYT An_o(Sa+ Sp—1; Hn— Ha g);
H T. A

KoopaunaTsl TOukH A, OTHOCUTEJNBHO CUCTEMBL X, ¥ OyAyT Ax(Sy, H,),
a B IMEPBOHAYAJBHON CHCTEME Xn, Yo COOTBETCTBEHHO A, (S, Sn—r--

4 n

- Sns .. + Sy H,, —'H,), wau unaue A, ( E S; Hp— H, ) .
-2

Haxonen, xoopaunaTel TOukd A; B HepBOHAYA/JBLHOH CHCTeMe OyAyT
n
. ) )
A (S, H,), nan nuaye A, (2'.81-; H,,).
- i=n
OueBHaHO, Ha /MIOOOM p-OM Y4YaCTKe CKBAXHHBI C JAaHHOH HWHTEHCHB-

1 .
HOCTbIO HCKDHBJIEHHS sz-R— ypaBHEHHE TPAaeKTOPHH B pP-OH YaCTHOH
P

cucreMme OyJeT HUMeTb BHA:
(x + Rpsing)? 4 (v — Ry cos 1,)? = R
B nepBoxaua/bHOil ke CHCTEMe KOOPAHHAT 3TO yPAaBHEHHE 3aNHIIETCs TaK:
p . ’
(x + Rpysinm, — E Si)2 + (v — Rycosmy, — Hu + M) = R, (12)
i=1

HJIH B dBHOM BHJIEC

¥, = + I/Ri— (x + R, sinn, — ;\:Si) + Rycosw, +-H, — H,.  (13)

p
=1
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Toraa Tpaexktopus Bcell CKBaXKHHBI, COCTOSILlEH H3 7 WHTEPBAJOB,
ONPEeNCIHTCA CHCTEMOH 7 ypaBHeHUBl BHAA

Rpcosm, —V R2 — (x + R,sinm,)?; ecam 0<Crx < Sy;

RupycosMe+ Hy—Hyuy —VR2_ | — (£ + Rooysin7a—y — Sn)?,
et Syt < £ < Spt+ Sy

Ra—3c08Mn—z+ Hy— Hy2 — V' R2_,—(x+Rn_ssinn,s—S8,—S,1)?,
ecad S, + Sn—1 < Sp -+ Su1 - Sha:

v s e o a @« 5 o & e o o . e e o o+ e s o o ¢

L] . . . . . e o = = . - - . . - . . - ® e a - e« s »

Rycosmy + Hy = Hy — V R} — (x4 Ry sinn, — S+ S5, + S,),
et S— S, —S; <x<LS—-S;;

Rycosmy + Ho— Hy— VR —(x + R;sinm, — S + S))?,

\ : ‘ cecan S —8; <<Kx<S.

C nmoMollbI0 3THX yPaBHEHHH HAXOAATCA KOOPAHMHATH J1000r0 KOJH-
4eCTBA TOUEK HA OCH CKBAXHHHI, II0 KOTODHIM MOXHO IIOCTPOHTbL €€ Mpo-
¢$urap Ha reoJOrHYeCKOM paspese. _

Taxkas 3azaya JeTKO BHINOJHAETCA C ITOMOLLBIO CYETHO-pelaloen
MAllHHE N[O Nporpamme C nJaaBalollefl 3ansaTofl.




