Hayxosuii srcypruan "KoMir roTepHo-iHTETpoOBaHi TEXHOJOTIi: OCBiTa, HayKa, BUpoOHHUITBO" 119
Jlyywvk, 2015. Bunyck Ne 20

YK 515.2:514.18
Bepemara B.M. a.1.1., Kononamnpkuii €.B. k.1.H., [Tapnenko O.M. acniipanT
MeniTononbChKuil 1epKaBHUM TeJaroriyHuil yHiBepcuTer iMeHi boraana XMenbHUIIBKOTO

BU3HAYEHHS IO, OBMEXKXEHOI TOIIOI'PA®IYHOIO 3AMKHEHOIO
IJIOCKOIO KPUBOIO

Bepemara B.M., Konomaubkmii €.B., IlaBnenxko O.M. BusnavenHs mnJomi, o0Me:xeHOi TomorpagiuHoro
3aMKHEHOI0 IJIOCKOI0 KPHBOIO. 3alpoOIIOHOBAHO CIOCI0 BH3HAYEHHS IUIONI, OOMEXEHOI MOBITBHOIO TOHOrpadivHOo
3aMKHEHOI0 KPHBOIO, NIIIXOM ii MOMIIEHHS Ha OKpeMi cerMeHTH. [lomarounm OTpHMaHi CETMEHTH AYI'H y BUTTIAIl OKPEMHX
TOYKOBHX PIiBHAHB, OOUMCIIOIOTHCS IUIOII OOMekeHi IuMHu cermeHTamu. lllykana mioma 3HaXOOWTBhCS SIK CyMa IUIOMI Mif
CeTMEHTaMIL

Bepemara B.M., Kononaukuii E.B., [I1ap1enko A.M. OnpeaejieHne NJI0MAAH, OTPAHHYEHHONH Tonorpaduyeckoi
3aMKHYTOI IUT0cKO0i KpuBoi. [Ipemoken crmocod onpeaeneHus IDIOMAAH, OrPAHMYICHHON MPON3BOIBFHON TOMOrpaduIecKoit
3aMKHYTOH KpUBOH, IIyTeM €€ pa3liesIeHHs Ha OTAENbHbIC cerMeHThl. [lonaBast nmomy4eHHbIE CETMEHTHI AYTH B BUIE OTJCIBHBIX
TOUYCUHBIX YPABHCHUI, BBIUUCIAIOTCA ILUIOLMIAAM OrPaHUYEHHBIC STUMH cerMeHTamMu. Vckomas Iiomaab HaXOOUTCSA Kak CyMMa
IUIOIIA/IEH O] CErMEHTAMU.

Vereschaga V.M., Konopatskiy E.V., Pavlenko A.M. Determining the area, topographic limitations locked plane
curves. A method for determining the area bounded by topographic arbitrary closed curve by its division into separate segments.
By submitting obtained arc segments as individual point equations are calculated area limited by these segments. The required
area is the sum of the areas under segments.
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[ocTanoBKka mpodJeMu. 3a1ayvi, y SKUX BUHUKAE HEOOXiTHICTh BU3HAYCHHS IO, OOMEXEHOI
JOYrol0 KpUBOi, BUHUKAIOTh JAOBOJI 4acTo. Y pasi, SKIIO KpHUBa 3aJaHa PIBHSHHSM, 3aCTOCOBYETHCS il
IHTErpyBaHHA. Y pasi, SKIIO BOHA JMCKPETHO MPEACTaBJICHA, 3aCTOCOBYETHCS AUCKPETHE IHTErpyBaHHS
[1]. ¥V pas3i, sixmio gyra KpuBOi IpeAcTaBlieHa TOYKOBUM PIBHAHHIM [2] — BUHHMKae mpoOiieMa, siKy Tpeda
YCYHYTH.

®opmyBaHHsI MeTH cTarTTi. Po3poOutn cmoci0 BH3HAYCHHS IUIONII CETMEHTa, OOMEXEHOro
JIYTOI0 KpPHBOi, IO 3a/1aHa TOYKOBUM PiBHSHHSIM.

OcHoBHa yacTuHa. CrIOYaTKy PO3TISTHEMO ILIOILY CErMEHTY 0OMEXEHOro Iyrolo Ii€l KpuBoi.

Hexaii y cummnekci CAB 3aiana TOYKOBHM PIBHSHHAM Jyra KpuBoi (puc. 1):

M=(4 - CO)p+(B - C)q+C, (1)
ne — p | g napamerpu y3ao0ex CA i CB, BIAMOBIZHO, SKi BU3HAYAIOTHCSA MPOCTUM BiHONICHHSIM
TPHOX TOUYOK.

Puc. 1. CxeMa 111 BU3HAYEHHS IO
Mizk Bigpiskom AB i nyroro AB kpuBoi M.
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O6upaemo 1Bi 10BiIbHI Toukun M ;i M Tpeba 3ayBakuTH, LI0 YAM MEHIIA BiACTaHb

i+l
MDK HHMH, TUM TOUHIIIe OyJe OOYHMCIIEHA NIyKaHa IUIOMA CETMEHTY. 3amuIieMO TOYKOB1
PIBHSIHHS ITUX TOYOK, 10 BU3HAYAIOTh 1X IMOJIOKEHHS Ha KpUBil M:

= (A-C) p;i+(B~-C)a; +C, e p; =p(t; ), g=a(t;); (2)
(A C)p|+1+(B C)qu +C, e p|+1 p|+1 (t|+1) q|+1 i+1 (t i+1)' (3)
I3 mpocroro BimHomeHHA Tpbox Touyok M;CR, Busnaummo R;: M;CR,= r;. fkmo npocre

BiJHOILICHHS MOJATH y TEOMETPUYHI (OpMi SIK BiTHOLIEHHS BiPi3KiB, TO OTPHMAEMO:

M;R;
r=—_—1
1 L
CR,
a MoTiM meperaeMo 10 TOYKOBOI (JOPMH MPOCTOTO BiJHOIIECHHS TPHOX TOYOK MPSIMOT, TOJI AiCTAHEMO:
M, -R,
—r 1=y
i
C-R,

SIKIo OTpUMaHe BiTHOLICHHS PO3B’A3aTH BiHOCHO R, TO

M, -R, =Cr,-Ri1;,

3B1ACH
Ri(l_ri): Mi _Ci1
BIITOBIIHO:
Rizu’ﬂerizl_pi_qi- 4)
1-r,

[TincraBasemo B (4) TOUKOBE piBHSAHHSA (2), OTpUMAEMO:

(A=C)p +(B-C)a; +CA-r) _(A-C)p +(B-C)q +CU-1+p; +q;)

R =
1-r 1-1+p; +q;
3BIJIKH Ma€EMO:
—u-0)— -0 _.c (5)
Pi +0; p + q.
Amnanoriuaum ynaoM, 1 npocroro Bigsomenns M;,,CR,,; Busnaunmo R,; M,,,CR,,; =1,,,

SKOMY BiIOBiZae TeoMeTpryuHa opma y BUIIIA] BiJHOIIEHHS BiIpi3KiB:

M il i Rl+l _

— sl
CI:\)iJrl
Bil[ Oboro Bi,Z[HOIHCHHFI MaEMO 3MOT'y Hepefm/l a0 TOYKOBOI (l)OpMI/I IIPpOCTOro Bi,Z[HOH_IeHHSI TPHOX

TOYOK:

CR,, — My =Ry =r,,.
C- Ri+l

Po3B’s5xeM0 OTpUMaHe BiTHOLIESHHS Y TOUKOBii dopMi BinHocHO R
i+l

M i+ Ri+1 = CI’i+1 -Riar (1 I’|+1) =M i+1 Cr,

i+l i+l |+1 i+1°

M

i+1

B pe3y/bTaTi JiCTAHEMO!

M., -Cr,
Ri+1 — i+l i+1 ’ (6)
1- lia
SIkmo y (6) mizcTaBUTH TOYKOBE PiBHSAHHSA (3) 1 BUKOHATH NIEPETBOPCHHS:

R (A0, +(B=C)ay, +CA-Fy) _ (A=C) Py +(B=C)iy +C Py +iy)
i+l - '
1-r, Pia + i
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TO y PE3yJIbTaTi OTPUMAEMO:

— pi+l qi+l
R,=(U-C)— — +(B-C)— L+,
N pi+l + qi+l pi+l + qi+l (7)

ITnoma mykanoro worupukytHuka S(M,R,R,;M;.,) (puc.l) nopiHioe cymi miom aBOX

i+1

TPUKYTHUKIB!
Siin(MiRR ;M) = S(M;RM;; )+S(M ., RiR;., ).

Ha ochnosi S-teopemu [2], mmoma S(M,R,M,,,) Busnauaetsest no6yrkom mioni AABC, mo
nopiBHIOE S 5 = abs_zln;/ , Ha BU3HAYHHUK, PSIIKH SKOTO € IapameTpamMu TO4KoBuX piBHsHE (2), (5), (3),
TOOTO:

P G 1

Pi 4 Pt

pi+1 qi+1 1
toxi wiomy AS(M;R,M,,;) =AS, MoxHa 3anmcaTit HaCTYITHUM YHHOM:
. 9 1

absin y
i= o | P 4 Pitq.
2(p; +a;)

pi+1 qi+1 1

AHaJorivHuM 4YMHOM cKiazaeTbess BusHaunuk s mwromi S(M,,R/R,,;), 3 Buxopucranusam

i+l
toukoBux piBasHb (3), (5), (7). Ha ocHosi Tiei x S-teopemu mmoma tpukytanka S(M.RM, ) =S,

6y;[e BU3HAYATHUCA HACTYITHUM YUHOM:

. P; of 1
_ absin y D p+q
2(p ) (Pt ) |
! ! pi+1 qi+1 1

Tyr B AS, 1a AS,,, Tpeba posymitu, 1o KyT ¥ - Le Kyt mnpu BepiuuHi cumiutekca C. Toxi

nnomy gorupukyrauka S(M RiR;,,) = S;;,; Moxkna n106yTH 3 BUpasy:

i+1

. pi qi l pi+1 qi+1 l
absiny 1
Si,i+1 = 2(p +q) P g; Pi +G; +W Pi g; Pi +G; (8)
I I pi+1 qi+1 1 s e pi+1 qi+1 pi+1 + qi+1

BpaxoByroun 3 (4), mo I; =1- p, —(, po3kpueMo BU3HAUHUKY 3 (8), B pe3yIbTaTi OTPHMAEMO:

P; g; 1 P; g; 1
Pi a; p; +0;/=| O 0 —-r|=-r(pPi%,—09P). 9)
pi+1 qi+1 1 pi+1 qi+1 l

VY upoMy nepeTBOpeHHI BU3HAYHHUKA Bifl HOTO APYTOro psiaka Oyno BigHSTO MEpLIMK Ta pe3yabTat
3aMMCcaHo J0 APYroro psika MepeTBOPEHOTO0 BU3HAUYHHUKA .

P 0 1
Pi—P 94— -—1+p+0q.
pi+1 qi+1 1
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Pia  Uin 1 Pi  Gina 1
Pi Qi P+ (5| Pi O P+ == (PO — Pali) (10)
Pia GQir Pia 0 | O 0 -ry

Skmo nna (8), (9) ta (10) BBectn mosnauenHs A;;,; = P;0;,; — Pi10;, TO Tomi oTpuMaeMo

M

dopmyny ms obumcnenns miomi yorupukytauka M;R;R cropona sikoro M. M, ., e myroto

i+1 i+1?

kpuBoi M (puc.2).

C

JAN
@5

Puc. 2. TeomeTpu4Ha cxema 151 3aMKHeHOI KpuBoi M

JUTs MigBUINEHHS TOYHOCTI PO3PaxyHKIB IUION[ HEOOXiMHO 3MEHIIUTH BiJICTAHb MK TOYKAMH
M, ta M, ,. Tenep Tpeba obumcautu miomy S, mo 3HaxomuThes Mk ayroro AB Ta Bimpizkom

npsmoi AB .V BimnosignocTi mo puc.1 BoHa Oyzie TOpiBHIOBATH CyMi:

_ absin Y fa— ri(pi+1 + qi+1) (1)
i+l 2 < (pI + qi)(pi+1 + qi+1) i+l
S¢ =S +S(ARM;) +S(M;R;,,B) (12)

Tpeba 3ayBakuTH, IO VIS 1HIIOT TEOMETPUYHOI cXeMH NpaBa yactuHa 3 (12) Oyxe matu iHOTY
KUIBKICTh Ta SKICTh TOJJAHKIB.

Jlotenep Oyino po3risiHYTO Bu3HaueHHs mwiomt mist ayru AB kpuBoi M, 3amaHoi TOYKOBUM
piBusiaasM (1) BimmoBinHO 10 puc.l st Bu3HaueHHs mwiommi S, , 0OMEKEHOI 3aMKHEHOIO KPUBOIO M, y
BIJIMOBITHOCTI 0 puUC.2, HEOOXiAHO po3risHyTH e nBa cumiuiekcn DBF ta EFA 1 moBroputu mns Hux
aIrOpUTM, aHaIoriaHuii anmroputmy cumiuiekca CAB. Toxi mioma S, Moxe OyTu obuncieHa:

Sy =S¢ +Sp +Sg +Sse (13)

Po3p’s3anHs mist iHmoT reoMerpuyHOi cxemu (13) Oyze MaT BiAmoBiJHUN BUTIISI.

BucHoBku. Po3B’s3aHHS 3a7adi BU3HAYEHHS ILIONI, OOMEXKEHOI TOmorpad)iqHoO 3aMKHEHOO

TUIOCKOIO KPUBOIO, LIO MPEICTaBIeHa y BUTIISNAL TOUKOBOT'O PiBHHSHS, J03BOIUTH OOUHMCIIOBATH 00 €MH
rop0iB Ta 3amajuH Ha penbedax 3eMeTbHUX TUISTHOK.
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