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Lloneyxuti HaYUOHANLHBIU MEXHUYECKUL YHUGEPCUMEN
T'PA®O-AHAJIUTUYECKH CTIOCOE KOHCTPYUPOBAHMUS
MOBEPXHOCTEM BBIJIEJJEHUEM N3 KOHI'PYJSHIIUHU Kr(2,2)

Merton BbIIETIEHUS TOBEPXHOCTEN U3 KOHTPYIHIIMM JIMHUNA C YYETOM 3aJaHHBIX
r€OMETPUYECKUX  YCIOBUWM  MPEACTaBISE€T  IIUPOKHE  BO3MOXHOCTH A
KOHCTPYHUPOBAHUSI TEXHUUECKUX U apXUTEKTYpHBIX ¢opMm [1]. B HacTosiiee Bpems
pa3paboTaHbl IpueMbl rpadUyecKoro U B pse CIydaeB aHAJUTHUUYECKOTO 3aJaHMs
MOBEPXHOCTEHN BBIIETAEMbIX U3 PA3THUUHBIX KOHTPYIHIIHA.

Kourpysniueit  npsiMbIX ~ TPEeXMEpPHOTO  IPOCTPAHCTBA  Ha3bIBaeTCs
IBYXIapaMETPUUYECKOE MHOXKECTBO MNpsAMbIX. KoHrpysHums 3amaercss JByMs
(boKanbHBIMM JIMHUSMH, KOTOpBIE MEPECEKaloT BCE NpsIMble (JIy4d) KOHTPYIHIIMH.
[lopsilok KOHTPYPHIIMU OIpEAENsIeTCs] YHUCIOM JIy4ei, MpoXOoAsIHUX Yepes
IPOU3BOJIBHYIO TOYKY MPOCTPAaHCTBAa, KIACC — YHUCIOM JydeH, JeXalux B
IIPOU3BOJIBLHON INIOCKOCTH NpocTpaHcTBa. [lopAnok U Knace yka3blBaeM B CKOOKaXx.

B nannHoli paboTe mokazaH crnoco0 MOJy4YeHUs YpaBHEHUU NPSIMOJIMHEHHOUN
OyanbHOM KOHTpys3HIMH Kr (2,2), QoxanbHbIMH (QUrypaMu KOTOPOU SBIISIOTCSA
npsiMasi o M KpuBasi s’ 2-T0 TIOPS/KA, @ TAaK)KE TTOBEPXHOCTEH, BBIACISIEMBIX U3 dTOU
KOHTPY?HI[MU TOrpyXEeHUEM B Hee JUHUHU[2]. OmnpenenurensiMu KOHTPYIHUUU U
BBIJICJIIEMBIX U3 He€ MOBEPXHOCTEH SBISIOTCS JIMHUU o,s’ W MOTpYyXKaemas JUHHA.

[TycTh 3aaHbl ypaBHEHUS (POKATBHON TIPSIMOM o

Fi(x,y,2)=0

Fy(x,3,2) =0, M
U (GOKAITBHON KPUBOH s°

Fi(x,y,2)=0

Fy(x,3,2) =0, @
rone  F(x,y,z2)=0, F,(x,y,2)=0, F,(x,y,z)=0 - TIOJIUHOMBI |- CTemeHH,

OTIpEENSIONINE MIIOCKOCTH; F,(x,y,z)=0- MOIUHOM 2-i CTENEHHU, ONMpPeaeIsIOmnii
MOBEPXHOCTh 2-TOTIOPSIKA.
Jlyun KOHTpy3HIHMH Kr (2, 2) MOXKHO MOJYYUTh KaK oo’ MPSIMBIX IIEPECCUCHHM
o0’ MJIOCKOCTEH 7, KacaTeNIbHBIX K (POKAIbHON KPUBOH s> M o' IMIIOCKOCTEH ¢ IydKa
o.
VYpaBHeHHE ABYyXMapaMeTPUIECKOI0 MHOXKECTBA TJIOCKOCTEH T :
F,(x,y,2,k,c) =0, 3)
TJi€ k ¥ c- mapaMeTphl, ONPeeSIONINe MOJ0KEHNE MITOCKOCTH T .
VYpaBHeHHE OJIHOTIAPAMETPUUECKOTO MHOXKECTBA TNIOCKOCTEH ¢ C OCBIO 0 :
F(x,y,2) + kF,(x,y,2) = 0, 4)
rae k — mapameTp, onpeaeNstonuii Mol0XKeHHe TIOCKOCTH ¢ B 9TOM MHOYKECTBE,
pPaBHBIN MMapaMeTpy K mpenpIayinero MHOXeCTBa.
Cuctema ypapHeHuii (3) u (4) OTHOCUTEIBLHO TPeX TEKYIIUX KOOPJAUHAT X, Y,z
U JIBYX MapaMeTPOB k U ¢ 3aJaeT ATy KOHTPYIHIIUIO:



Fy(x,y,z,k,c)=0

Fi(x,y,z)+ kF,(x,y,2z) = 0. )
Css3biBag ImapamMCTphbI k U ¢ 3aBUCHMOCTBIO
Sk, ¢)=0, 6)

BBIICIUM U3 KOHTPYSHLUU ONPENENEHHYIO0 JIMHEHYaTyl0 MOBEPXHOCTh. OITYy
3aBUCUMOCTb MOYKHO OTPEENNUTb, MOTPYKasi B 3aJIaHHYI0 KOHIPYIHIIUIO KaKyl0-T1u00
JVHUIO m , 33JJaHHYI0 YPaBHEHUEM:

F(x,y,z)=0
F,(x,7,2) = 0. @)
PaccmatpuBas coBmectHO ypaBHeHUS (5) U (7), UCKIIOUMM M3 HUX TEKYIIUE

KOOpAWHATBL X, ), Z, TIOJIY4UM 3aBUCUMOCTH (6). C MOMOIIBI0 ATOM 3aBUCUMOCTH,

WCKJTIOYHB M3 YpaBHEHUS (5) KOHIPYIHIINH MTAPaMETPhI k U ¢, HAXOJIUM YpaBHCHHE
D(x,y,2)=0 (8)
JIMHEeN4JaToun IMOBCPXHOCTH, BBII[CJICHHOﬁ N3 KOHTPYSHIUU, IIOTPYKCHUCM JIMHUH m .

Pucynok 1 — Ilonyuyenue s1ydyeil KOHTPYIHIIUH,
MPOXOASALIEH YEPE3 TOUKY A.

Paccmotrpum BBIBOA KOHTpYsHIIMU Kr (2,2, xorma ¢OKambHON KPHBOW s°
ABIIACTCS JJUIMIC, a (QoKanbHas TMpsAMas o NPOXOJUT uepe3 LEHTp dIUIHIca
NEePHeHAUKYIAPHO ero Iuiockoctu (puc.l). Pacrnonoxxum mOpsiMOYToOJIbHYIO
nekapToByto cucteMy koopauHaT OXYZ tak, uToOBl OCh z coBmana ¢ (hOKaIbHOI
npsIMOK 0, @ OCH x U y - ¢ ocaMmu djumunca. Toraa ypaBHenue (1) doxanbHOM

npsiMoil o OyleT UMETh BUI:

x=0

oo, (1%

a ypaBHeHue (2) QokambHOI KpUBOH s°:



x2 y2
Sty 1=0 @

z=0.
HaxoauMm ypaBHEHUH OJJHONApPAMETPUUYECKOIO0 MHOXKECTBA KacaTeIbHbIX K
amncy (2%):
b’x—ka’y—ab\b®> +k*a’ =0. (9%)
[Inockoctu 7, MPOXOAIIME YEpPe3 3TO MHOKECTBO KacaTeIbHbIX, OTCEKAIOT Ha
doxansroit mpsamoii (1*) orpesku € = O,,0. VpapHeHus aByXmapameTpUYecKoro
MHOKECTBA TAKUX MJIOCKOCTEH:
(b°x —ka*y)c+ab(z—-c)\b* +k*a’® =0. (3%)
VYpaBHenue (4) ogHOMapaMETPUUYECKOr0 MHOXKECTBA IUIOCKOCTEH & C OChIO
(1%):
y+kx=0. (4%)
[Ipsimonuueiinast KoHrpysHIUS Kr (2,2), 3ananHas pokanbHbIMU JUHUSIME (1*)
U (2%*), aHaMUTUYECKU BbIpa)kaeTcs cucteMon ypaBHeHuit (3*) u (4*):

(b*x—ka’y)c+ab(z—c)Wb* +k*a’> =0 -
y+kx=0. %)
[Torpy3uMm B 3Ty KOHTpydsHIUIO JIuHUIO m (cM. puc. 1). Kaxzaas touka 4 sToit
JUHUU BBIICISCT M3 MHOXECTBa IUIOCKOCTeW (4%) OIHY IUIOCKOCTh o, a U3
MHOYECTBA MIOCKoCTeH (3*) ABe MI0CKOCTH 7' U t”.
IIpy nepeceyeHnM MIIOCKOCTU ¢ C IUIOCKOCTSAMH 7' W 7" MOJIydaeM JBa jyda
O,S, n O,S, KOHIPYSHIIUH, IPOXOAAIINEC YePe3 TOUKY 4 .

HYCTB JIMHUA m ABIISICTCA HpHMOﬁ SaHaHHOﬁ YpPaBHCHUCM

Ay x+ Byy+Cyz+ D, =0. (7*)
Torpa, pemuB cuctemy ypaBHeHnu#t (5*) u (7*), Haxoaum 3aBUCUMOCTH (6):
ceVb? +k*a* +ab[(gk - p)—c(g —dk)] =0, (6%)
rae
C,D, B,D, AD, AC, B,C,
¢=l c,p, |* 97| B,D, | P7| 4D, | €7 4,C, | 97| B,C,| (10%)

HckimounB ¢ MOMOIIBIO 3aBUCUMOCTU (6*) mapameTpbl & U ¢ U3 ypaBHEHHUH
(5*), nony4uM ypaBHEHUE JTMHEWUYATON MOBEPXHOCTH

D(x,y,z)=0. (8%)
x=0
Ilpumep. B KOHTPY?HIMIO 33aJlaHHYIO0 (DOKATBHOU MPSMOHN o y=0 u (oKambHOI
. o JxP+yt—4=0, , |x=-5
KpUBOH s IIOrpYy’KeHa IpsAMas m
z=0, z=9,05.

CoctaButh ypaBHeHHE mMOBepxHOCTH D(o, s’

YepTEXKE.

, m") W u3o0pa3uTh €€ Ha



Cornacuo (10*) ompenenum kKo3DPUIHUEHTHI e=-5; ¢=0; p=-9,05; g=1;
d =0; moctaBUM UX B ypaBHeHue (6*) (a=b=2), HalileM 3aBUCUMOCTb MEXIY
napaMeTpamMu k M c:

c(1+25y1+k*)—905=0
HckiiouuB ¢ MOMOIIBIO 3TOW 3aBUCUMOCTH TlapaMeTpsl k u ¢ momydaem:
x*+1,11x°z +0,26x%z7 + xzy2 +0,88x%z —4x* +1,1 lxyzz +0,3 lyzz2 =0.
OTMeTUM, YTO CEYEHHME H3TOM MOBEPXHOCTH IUIOCKOCTHIO, MapaJIECIbHOMN
TUIOCKOCTH KOOPJWHAT xOy - kouxouma Huxomesa. Hanpumep, npu cedeHun
MOBEPXHOCTH IJIOCKOCTBIO Z = -3 nosyuyuM kouxouny Hukomena (m{,m5 ):
x*—=3,33x" —4,34x> + x*y* —3,33xp° +2,79y° =0,

C paccTosiHueM OT 0a3uca J0 MmoJiroca 0, paBHbIM 1,67 u mapameTpom / = 2,67.

PucyHnok 2 — BeiziesieHue MOBEPXHOCTH U3 KOHTPYIHIIUH.
Anmapar 3aganus koHrpysHiu Kr(2,2) onpenenurenem o, s* U BBIICIICHHE 13
HEeE€ TOBEPXHOCTH TMOTPYKEHHUEM JIMHHUM M TIO3BOJISIET KOHCTPYUPOBATH W
MCCIIEIOBATh JTUHEHYATHIE IOBEPXHOCTH PA3TIMYHBIX MOPSIKOB.
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