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Ipedcmasnenvl cxema u pacuem 3a@oKAILHOZO 00beKMuUBa U3 08YX 3epKal. YcmanoeieHvl napamempbl
anianamuyeckoll Koppexyuu. Jlana c600Ka 0CHOGHbIX NAPAMEMPOE HOBOU KOMNOZUYUU ANIAHAMA C NIOCKUM NOJLeM
usobpasicenusi. Paspabomannas 6azoeasn mooensb pazeuaem pacuemno-memoouyecKkyio 6a3y onmomexHuku.
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Brenenne

JIByX3epKaJlbHble CHCTEMBl HMEIOT HECIOXHYIO
" KOMITaKTHYIO KOHCTPYKIIHIO, HINPOKO
UCIIOJIb3YIOTCS KaK B HA3€MHBIX, TaK M B KOCMHYECKHX
OTITHYECKUX npubopax. B (hopmupoBaHUH
n300paKeHNUs yJacTBYIOT JIBa 3epKaja: TyiaBHOe M, u
BropuuHoe M, [1]. 3epkano M; co3naet nzoOpakeHne
B CBOEM JIEHCTBMTEIHHOM WIH MHMMOM (okyce F )
3epkajo M,  sABIAeTCS ~ CHUCTEMOM  IepeHoca
M300pakeHWs B OKBHBAJICHTHBIH (DOKYC CHCTEMBI
Fokp.

Henmocrarkamu JIBYX3EPKAIbHBIX CHCTEM
SBIISIIOTCSL  CPaBHHUTENBHO  OOJNBIINE  ITOJICBBIC
abeppaluy, BO3HMKAaIOIIME U3-32 Majoro 4ucia
KOPPEKIIMOHHBIX ~ TapaMeTpoB.  JIByX3epKaJbHbIE
CHCTEMBI KIaCCH(DUIMPYIOT 0:

— CTeNneHH KOppeKIMu adeppaumii (KiaccH4eckue,
aTuIaHaThl, aHACTUTMATHI);

— TOJIOXKEeHHWIO 3epkaita M, oTHocuTelnbHO F ,/:
npengdokaibHble, 3a(OKaIbHBIE.

YcraHoBUM Kiaccu(pUKaMOHHBIE TapaMeTPsl €
u N[1].

IMapamerp N — XapakTepuCTHKa W3MEHEHHMs
CXOOMMOCTH  TydkKa Iocie 3epkama M, —
k03¢ dUIMeHT MacmTabupoBaHUsl IpH Iepecyere
00BEKTHBOB, orpeesnsieMbIid PaBEHCTBOM
IN[=4,, /4 ="/ |, Toe Aos m A5 -

OTHOCHTEJIbHBIE OTBEPCTHS BCEH 3€pKaIbHOM CUCTEMBI
u 3epkana M. 3epkano M, yMeHbIIaeT CXOAUMOCTh

mydka, Korja |N|<1, yumHAS  (POKyCHOE

!

9KB

PAacCTOsIHHE (YAITMHSIOIIME CXEMbI); TIPU |N| >1

!/
CXOAUMOCTH YBEINYINBACTCA, YMCHbBIIAA f;m

(YKOpa4MBaroIIe CXEMBI).

[Mapamerp € — JsmHEHHBIH KOd(pPULIMEHT
[EHTPAJFHOTO SKpaHWpoBaHWA (3epkama M; ¢
muameTpoM D; 3epkamom M, ¢ nuametpom D)),
paccuuThIBaEMBbIH 1o dhopmyite ‘g‘ =D,/D,-

3adokanbHple  CHCTEMBI  ONpEJENUM  00JacThbiO
-1<€<0, Koraa 3epkano M, HaxoauTcs 3a (HOKycoM
F,' rnaBHoro M,.

OO0myr0 CHUCTEMAaTH3alHUI  JIBYX3ePKAIbHBIX
cxem BemomaMa O. Jluadgyr (E. Linfoot) [2].
[IpakTH4yecky0 MPUMECHUMOCTHh 3a(pOKATBHBIX CXEM
otkpe1 Maxkcytos JI. 1. [3] (HekoTOpbie BapUaHTHI
TaKWX CUCTEM HAIUIM MPUMEHEHHUE B CHEeKTporpadax,
pabotatomux B Y® u UK obmacTsax cmekTpa, mpu
OTHOCHUTEJILHOM OTBepcTHUH Topsaka 1:3,2 [4]).
Co3maHBl HOBBIE KOMIIO3WIHMH JBYX3€PKaJBHBIX
cucTeM [5-7] ¢ pacIupeHHBIMH BO3MOYKHOCTSIMH.

eab pa6oThI

Lens HacTosimed paboTsl —  JajbHeimee
uccie0BaHne 3a()OKaJIbHBIX CXEM C arlaHaTUYeCKON
KOppeKIMell M pa3BUTHE PACUETHO-METOAUYECKON
6a3bl JUIs1 MOJETMPOBaHMS 3a()OKAIBHBIX KOMITIO3UIINI
U3 IBYX 3€pKall.

OnucaHue cxeMbl U pacyeT NapaMeTpoB

3adokanbHbIE OOBEKTHBBI COCTOST W3 JIBYX
BOTHYTBIX 3€pKall; MPOMEXKYTOYHOE H300paKeHHe
dbopmupyercss B (DOKATBHOW IIJIOCKOCTH TIEPBOTO
3epkana. PaccMOTpUM cXxeMy € MajbIM TJIaBHBIM U
OOJIBIIMM BTOPUYHBIM 3€pKaIaMH.

OnpenenuM yCciIoBUS HOPMHUPOBKH IS MEPBOTO
MapaKCHUAILHOTO JIy4a, HMIYIIETO W3 OCEBOW TOYKHU
mpeJMeTa Ha Kpai BXOJHOTO 3pavyka, COBIAIAIOIINAM C
TJIABHBIM 3€PKAJIOM:

o,=0,0a,<0,0,=-1, =10, h,<-1. (1)
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B pesynbtaTe pacuera yrnos O, M BbICOT A

MoJIiy4yum CBOAKY q)OpMyJ'[ Jist pacyeTta paanycoB
3€pKaJIbHbIX HOBerHOCTeﬁ rs 1 OCEBOI'0 pacCTOSAHUA d:
2 1-

,i = d = hz )
(XZ (XZ
2h,

1-a,

2

B KkadectBe CBOOOJHOrO  KOPPEKLMOHHOTO
napameTpa LeJecooOpa3Ho KCIOJb30BaTh BEIMUUHY

0., , KOTOpas BJMAET Ha KOHCTPYKTUBHOE pelleHHe
cucteMbl. B pe3ynbrarte npoBEeJEHHOrO UCCIEA0BAHUS
BO3MOJKHBIX 3HAa4eHWi yrma o, IOIydYeHO NATbH
BAPUAHTOB  CXEMHBIX

pemieHnit  3adoKaTbHBIX

00BEKTUBOB € MaJblM TJaBHBIM W  OOJBIIAM
BTOPUYHBIM 3€pKaJIaMU:

o,>-1; 0,=-1; -1,618034< 0, <—1;
o, =-1,618034; ; o, <—1,618034.

ISSN 0201-744X, ISSN 0321-2211

HekoTtopble U3 3THX KOMITO3MLMI MOKa3aHbl Ha
puc. 1. O4eBuaHO, 4TO Haubonee KOHCTPYKTHBHBIM
ABJISIETCSL TOCJEAHWI BapuaHT, oOecrneynBaloLUIUii
BBIHOC IUIOCKOCTH  U300pakeHMst 3a  [pejelbl
00bEeKTUBA.

PaccmoTpuM BapuaHT, Korza 3epkana HMMEIOT
paBHble 1O aOCOJIOTHON BeNMYMHE PAAUYChI, T.C.
Inl=1rn/

VuuThIBasl, 4To 1 =—7,, NOIAYYUM (HOPMYJIbI IS
NapaMeTpUyecKoro pacuera:

By = 1-o,
KoHCTpyKTHBHBIE apaMeTpbl TpeX KOMIMO3ULMM

B OTHOCUTENBHBIX BEJIMUMHAX MPH  3aJaHHBIX
YCIIOBUSX HOPMUPOBKH (1) mprBeaeHs! B Taom. 1.

20, —1
,Torna d = —=
(XZ aZ

Puc. 1. CxeMHbIe peueHunsn Saq}OKaJ'ILHI:IX 00BEKTHBOB C MaJIbIM TJIABHBIM M OOJIBIIIUM BTOPHUYHBIM 3€pKaJlaMu:

a). o, >—-1;06). o, =—1,618034; 6). o, <—1,618034.

Tabmuua 1. KoHCTpYKTHBHBIE apaMeTpbl 3a()OKaTbHBIX OOBEKTUBOB ¢ MAJIBIM IJIaBHBIM M GOJILIIMM BTOPUYHBIM

3€pKaJlaM1 (B OTHOCHTCJIBHBIX BeJ'[I/I‘II/IHaX)

Ne ni/mt o, K =-r h, d o, c,
1 -1,000 -2,0000 -2,0000 -3,0000 0,33300 -0,08333
2 -1,200 -1,6670 -1,8330 -2,3611 -0,10131 -0,08782
3 -1,700 -1,1765 -1,5882 -1,5225 -0,57534 -0,13395
HccnegoBanue abeppaumii Hna BCIIOMOTaTEJIbHBIX abeppaunoHHbIX

Jast HCTIpABIICHUS IBYX OCHOBHBIX
MOHOXpOMaTH4ecKnx abeppaumit: chepuueckoir u
KOMBI HEO0XOOMMO peLIuTb CUCTEMY YpaBHEHUIl,
CBSA3bIBAIOIMX a0eppalMoHHble KO3(D(ULUEHTbl ¢
KOHCTPYKTUBHbIMY [TApaMeTpaMH.

1s=2
B,=—)>» hQ =0
0 2; st

1 s=2 1 s=2
K, = —EZWS +52thSSS =0
s=1 s=1

BeIMYMH CHCTEMbl W3 [BYX 3€pKal MOIyYUM
(dopmyIbl:

o) 1-o;
W ==2,W,= %,Szz_i,
2 2 A
0=-% (0, +1. 0, - "% (g, LX)
toog T 4 P-ay)
KoppekiuoHHbIe napameTpsbl o, =—¢
OINpeacIArT KBagpart OKCUEHTPUCUTETA

MEpUAMOHATLHBIX KPHUBBIX MOBEPXHOCTEH 3epKaj
BTOPOTO MOpPsAIKA.
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Takum oOpasom,

JJIs1

BBITTIOJIHCHUA

arIaHaTUYeCKOM KOppeKUIUun HEOOXO0 MBI ycJjoBuA:

B, =%(Ql+h2Q2)=0’

1 1
K,=—W,+W,)+—
0o =5 WW)+-

3
hS,0, =0,

Pemennsamu cucteMsl ypaBHeHU (3) SABAAIOTCS
BbIP@XEHUs 1St pacueTa fAepopmauuii ¢, 1 ¢, :

2h,
-—=-1

do

2

O, =

(4o,

“

AHaJu3 pe3yJbTaToOB pacyera

ITpoBenenst

KOMITBIOTEPHBIC

pacyeTs

3aoKanbHBIX 00BEKTHBOB, KOTIA JIBa 3epKajia NMEIOT

paBHBIE 10 aOCONIOTHOM BeNHWYMHE PaIUyCHI,

C

ucrionb3oBaHueM Gopmyn (2), (3), (4).

B kavecTBe 6a30BOro MOIynsl MPUHAT BapuaHT 3
(Tabmn. 1) — cBEeTOCHIIbHBIN ABYX3€pKalbHbI 0OBEKTHB
C ONTHYECKIMH XapaKTePUCTUKAMH:

f=50mm; DIf =1:1,5;20=4° ¢ =0,5.

ISSN 0201-744X, ISSN 0321-2211

3adokanbHblii 00BbEKTHB COCTOMT M3 TJIABHOTO
MaJIoTO ¥ BTOPOro OOJBIIOTO BOTHYTBIX 3€pKajl ¢
paBHBIMM N0 AOCOMIOTHOW BeJIMYMHE paauycaMmu
KpMBM3HBI. BTOpHuHOE 3epKano MMeeT LEeHTpalbHOe
OTBEpCTHE I MPOXOXKAEHHS CBETOBOIO IydKa
nydel. KoHCTpyKTHBHBIE TapameTpbl OOBEKTHBA:

* skek
h =-58,825MMm ; ry =58,825MMm ;
d =-152,25MM .
ac(epruvecKre — JUTATICOUIBI.

[lpoBeseHbl  KOMIMBIOTEPHBIE  pacyeThl B
nporpaMMmHbIX cpegax Zemax W Opal. Pe3ysnbrathl

pacueTa naHsl B TaljuLe 2 U Ha puc. 2.
Hdns oceBodi Touku u300paxeHus B Tada. 2

panuycbl

OCEBOC  pacCTOAHHE 3ep1<ana

manel: AS , AY , MM — TpofosibHas M ToNepedHas
chepuueckas abeppanus, 1 — HEW3OIUIAHATH3M; IS
BHEOCEBOH Toukn Z,, Z;,MM COCTaBJIAIOLIUE

acturmatuzma, AY',% — nuctopcus.

=
l—' LLL
30 LAYOUT WARVEFRONT FUNCTION
SUN FPR 24 2016 8850”6 oopa_pec
PERK TU‘\/HLLEY = 0.9267 WAVES., RMS = @.2805 WAVES.
LENS . ZMX BB p L BRAMETER: 2.0729E+001 MILLIMETERS LENS . ZMX
CONFIGURATION 1 OF 1 CONFIGURATION | OF 1
[ﬂ FIELD CURVATURE DISTORTION
T ey S oY
§ o <= 1
IMA: @000 MM DR: -1.737 MM T
MILLIMETERS PERCENT
SURFACE: TMA_
SPOT DTAGRAM FIELD CURVATURE / F-TANCTHETA) DISTORTION
SUN APR 24 2016 UNITS ARE pm. SUN _APR 24 2@16
F i 1 2 MAXIMUM FIELD IS 2.@00 DEGREES
RMS RADIUS 4.472 11.859 WRVELENGTHS: @.550
GEQ RADIUS 6.763 23.9%0 LENS. ZMX LENS . ZMX
SCALE BAR 100 REFERENCE @ CHIEF RAY CONFIGURATION 1 OF 1 CONFIGURATION ! OF 1
Puc. 2. XapakTepucTuKu KayecTBa W300paxkeHus (KOMIIbIOTEpHbIE pacyeThl Zemax)
Tabnuma 2. AGeppanoOHHbBIC XapaKTepUCTUKH 3adoKaTbHOr0 00bekTHBa (pacueTsl Opal)
m Touka Ha ocu 20 Touka BHe ocu
’ ’ ’ ’ '
AS’, MM AY" .MM n,% Z MM Z,, MM AY'%
0,707 0,0021 -0,0005 0,0809 2° -0,0006 0,017 0,003
1,0 0,0087 -0,0019 0,038 4° 0,0022 0,063 0,0122
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C y4eToM TOro, 4To OLIEHKa MPOU3BOACTBEHHON
amantauud 0a30BOM MOJENM K MPOMBILLIEHHOMY
VCIONB30BAHUIO BBIMOJHAETCS C Y4€TOM ONpEAEICHUs
MpefeNoB  IOMYyCKOB HA  KOHCTPYKTHBHBIE U
TEXHOJIOTUUECKUE MapaMeTpsl, a TaKXKe BO3MOKHOCTH

3allUThl TIOBEPXHOCTH NpPHUEMHMKA U300pakeHus OT
MOCTOPOHHETO CBETAa W pa3JIMYHbIX ONMKOB OBLTH
MPOBEJEHBl pacueThl ac(hepruIHOCTH 3epKaJbHBIX
moBepxHocTeit (Tad. 3).

Tabauua 3. TexHojoruyeckue napamerpsl acepuyeckux NoBepXHoCTel

MepunnoHalbHOE ypaBHEHUE AcdepryHocTb, BbicoTa Y, CaeToBoit
acepuiecKux MoBepxHOCTeH MM JUaMeTp, MM
#: y? = —117,65x—0,42466x> -0,006579 11,55 33
w: y?2 =117,65x—0,86605x° -0,014498 20,35 56

BeiBoabI
1. 3adokanbHBIe CHCTEMBI C MAIBIM TJIABHBIM H
OONBIIMM BTOPUYHBIM 3€pKaJlaMH ¥ PaBHBIMH 110
a0CONIOTHOW  BeNIMYMHE  paguyCaMM  SIBJISIOTCS
CBETOCUIIBHBIMHU u CTHIOCOOHBI pa3BUBaTh
3HauuTENbHBIE MO 3peHus. OHM obecrednBaroOT
YIOBJIETBOPUTENIHOE KadeCTBO W300pakeHusl Tpu
OTHOCHTENIBHBIX OTBepCTUAX A0 1:1,2 1 mossix 3peHus
J0 4°.
2. Bo3MoxHBI BapHaHThI
obecrneunBaIX yI00HOE MOJ0KEHHE
TUTOCKOCTH W300pakeHHs. B HEKOTOpBIX BapHaHTax,
KpOME arlaHaTMYeCKOi KOPPEeKUMH MNpakTHYECKH
WCTIPABJIEHBl aCTUTMATH3M U KPUBU3HA N300pasKeHMS.
3. B 3adoxanbHBIX IBYX3epKalbHBIX CHCTEMax
JAHHOTO  THUMA  JKPAaHUPOBAHUE  ONpeAenseTcs
pasmMepoM TpHEeMHWKA W3Iy4YeHUss W  OJeHmoit-
JKpPaHOM, HEOOXOOWUMBIM [JIsl 3allUThl MPUEMHHUKA
H3JLyY€HUs OT NPSIMOM 3aCBETKU.
4. PaccunranHHass cucTeMa  TEXHOJOTMYECKH
ajantupoBaHa. B 3adokanbHOM 00BEKTHBE 3epkaja
UMEIOT 3JUTUICOMIHYI0 (opMy, HO ac(hepu4yHOCTb
3epKaJibHBIX MoBepXxHocTel He mpesbimaet 0,01mm,
YTO COOTBETCTBYET TEXHOJOTMUECKUM CTaHAAPTaM.
5. PesynbraTel  pacdeToB M MOJYYEHHbIE
¢opmynbel  MOTYT  OBITh  WCIIONB30OBAHBI  TIPU

MOJIYJIEH,

YK 535.317

NPOCKTUPOBAHUU HOBBLIX 3€pPKaJIbHbIX CHUCTEM C
NOBBIIIEHHBIMU ONTUYECKMMMU XapaKTEPUCTUKAMU.
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JIBOXJI3EPKAJIBHUM CBITJIOCWJIBHUI 3APOKAJIBHNI OB’ €KTHUB

[MpencraBneni cxema i po3paxyHOK 3a)OKaNbHOTO O0’€KTHBY 3 JABOX [3epKay. BCTaHOBIEHO mapameTrpu
amaHaTMYHOT Kopekuii. [TogaHo BiZOMOCTI PO OCHOBHI MapamMeTpy HOBOI KOMIO3MLIT aljlaHaTy 3 IUIACKUM MOJIeM
300paxeHHs. Po3pobnena 6a3oBa MOeNIb PO3BHUBAE PO3PAXyHKOBO-METOANYHY 0a3y ONTOTEXHIKH.

KarouoBi cioBa: onrorexHika, I3epkanbHi CHCTEMH, KOpekuis abepauiii, onTumisalis, po3paxyHOK ONTHYHHUX
cxeM, 00’ €KTHB, BiIOMOCTI PO OCHOBHI NapaMeTpH CUCTEMH, SKiCTh 300pa’KeHHs.

UN. K. Artioukhina, V. A. Marchik, “?Rivas Luz Fabiola Zambrano
DBelarussian National Technical University, Minsk, Republic Belarus;

2 University of the Andes (ULA), Mérida, Venezuela

TWO-MIRROR HIGH-APERTURE EXTRA-FOCAL LENS
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A layout and the calculation of the two mirrors extra-focal lens is presented. It has installed pas parameters of
aplanatic correction and given the system summary graphics of the new composition flat-field image aplanat. The
developed model develops settlement and methodical base of an calculation optics.
Keywords: calculation optics, mirror systems, aberration correction, an optimization, optical design, refresh
extension list, the objective, system summary graphic, image quality.
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I'EHEPYBAHHA ITOTIEPEYHUX MOJI KOI'EPEHTHOI'O
BUTTIPOMIHIOBAHHA ITACUBHUM PE3OHATOPOM

Tumuux I'. C.
Hayionanvnuit mexniunuil ynigepcumem Yxpainu «Kuigcokuil nonimexuivHuii incmumym imeHi
leops Cikopcokoeo», m. Kuis, Yrpaina
E-mail: deanpb@kpi.ua

Y pobomi ompumano i oocniodxceno anapammuy gyuryiio (AD) inmeppepomempa Dabpi-Ilepo 3i cghepuunumu
O3epKranamu, wjo GUKOPUCMAHO 6 AKOCHI NACUBHO20 ONMUYHO20 Pe30Hamopa OJis ceneKkyii NoNnepeyHux Moo GUIYUX

NOpsAOKiI6 Yy GUXIOHOMY NYYKY GUNPOMIHIOGAHHSA Jla3epa.

OcHo8HY y8acy NpudineHo 00CHIONCEHHIO NONePeyHO20 PO3NOoOINY amniimyou ceimioeoi Xeuni, wo npouumnd
yepes yeil inmepgepomemp (pezonamop). Buacniook euxopucmanus cghepuyHux 03epran onepayiiini 1acmueocmi
ONMUYHUX CUCMEM KO2EPEHMHUX CReKMPOAHANi3amopie MoJjcyms 0ymu 3HAYHO PO3UUPEHT OCBIMTICHHAM 8XIOHO20
CUSHATY GURPOMIHIOBAHHSM, W0 Micmumb euuyi moou I aycca-Epmima, abo I'aycca-Jlazeepa.

Knwuoei cnoea: moou, ceimnosa Xeuisi, pe30Hamop,KoeepeHmui CNeKpoananizamopu, inmepgepomemp.

Beryn

Korepentni ontmuni  cucremu (KOC) st
CMEKTPAIBHOTO aHaJli3y MPOCTOPOBHMX CHUTHAJIB JAaBHO
Bi/IOMi B KJIaCUUHil ONTHLL], @ IIUPOKe iX 3aCTOCYBaHHS B
pamionokanii, meTpoJorii, Mikpobiosorii Tomo cTano
MOJKIIMBUM Y 3B’S13KY 3 OYPXJIMBUM PO3BUTKOM Jla3epHOL
texHiku  [1,2].  TeoperwuHi  OCHOBM  poOOTH
CMEKTpoaHai3aTopiB 6a3yl0ThCs HA PIBHAHHI AN(pPaKLii
OpeHens, ke HAOMKEHO OIMCYE PO3MOBCHOIKEHHS
CBiTNIa B mapakcianeHili o6macti [3]. Bimomo Hu3Ky
MoHorpadiii i cTaTeil, npucBsUeHUX (Hi3MUHUM OCHOBaM
po0OTH KOTepeHTHHUX cneKTpoaHatizatopis [4-7]. B Toit
K€ Yac MPAaKTMYHO BINCYTHI JOCHI/KEHHS i HayKOBi
myOmikauil 3 PO3IIMpPEHHs (hyHKLIOHATBHUX
MoxmmBoctelt  KOC  BHacminok — MoynoBaHHsS
MapameTpiB OCBITIIIOIOYOTO BUIIPOMIHIOBAHHS, Ha IO
BKazanu aBTopu [8]. B cBoro 4yepry, Le 03BOJIUTH
CYTTEBO PO3LIMPUTH MNPAKTUYHE 3aCTOCYBAHHA TaKHUX
CHCTEM B CyYacHMX HA[IIIBMIKICHUX 3aco0ax oOpoOku
300paxeHb.

IHocTanoBka 3aaadi
ImmysnbeHmii Biaryk ontuunoi cuctemu KOC

3HAYHOI0 MIpOI0 3aJIie)KUTh Bi TPOCTOPOBOTO
po3moniny  aMIuliTyAd  CBiTJIOBOI  XBWJII B
OCBITJIIOIOYOMY Ty4KY, @ TAKOX Bil IIMPUHH CIIEKTpa
BUTIPOMiHIOBaHHS  1boro  mnyudka. [lpm  3MiHi
MPOCTOPOBOTO PO3MOALTY aMIUIITyIu CBITIOBOT XBUII
i  mMMWPUHM  CHEeKTpa  BHUNPOMIHIOBAHHS B
OCBITJIIOIOYOMY MYYKY CHIOCTEPIraloThes 3MiHU POpMU
IMITyTbCHOTO BIATYKY, SIKi MOXYTb OyTH BUKOpUCTaHi
ISl pO3MMpPEHHA (PyHKLUIOHANBHUX MOXIUBOCTE
KOC y uinomy.

B 3araipHOMY B PO3MOALT CBITIIOBOTO TIOJNS B
cnektpainbHiit wiomuHi KOC nomamo 3anexHicTio [1]:

Ux,,y,)= F{U(xv N )} =
— J'J'A(xl,yl),eﬂp()wl) (%, yl)-eﬁjzm(xl'w”mdxldyl . (1)

ne A(x;,y,) — PO3NOmIN ammmiTyx, Ta @(x;,y;) —
po3mnozin ¢a3 CBITJIIOBOI XBWII y BXiOHIN IUIOMWHI
KOC.

Jnst nesakux TNpakTUYHUX OKPEeMHX BHIIAIKiB
po3risiHeMo Bupas (1). 3okpema, npu:

A(x;,y;) = const » @(x,,y;)=const — PIBHOMipHE
OCBITJIEHHSA IJIOCKOKO XBUJICHO,
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