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O KOHTPYIHUHAX OKPY)KXHOCTEHN (1.2} C KPATHBIMH
®OKAJbHBIMH TOUKAMH

M. P. BAFIHTPYE
(ITpencrasaexa ka@en@oﬁ BHICIIEH MATEMATHKH)

O6mue KOHrpySHIHH OKPYKHOCTEH B TPEXMEPHOM €BKJHAOBOM MPOCT-
' paHCTBe NMpHHAAexKaT ABYXNapaMETPHYECKOMY CEMEHCTBY IIOCKOCTEI. Ta-
. KH€ KOHTDY3HLUHH OKDYXHOCTeH, o6Jazaiouiie KpaTHbIMH ¢doKaTbHBIMH
TOYKaMH, H3ydanuco B [1] u [2]. :

HpeILCTaB.HHE‘,T MHTEPEC PAacCMOTPEHHe KOHTPYSHIHMH, Yy KOTOPOH mJjoc-
KOCTH OKDYXKHOCTell 00pasyloT OfHONAapaMerpHyecKoe CeMeidCTBO (KOHrpy-
suupn {1.2}). B [3] paccMOTpeHbl (oKaNbHbIE CBOHCTBA TAaKOH KOHTPY3li-
1IMH.

B naunoi pa60Te Hayqa}OTc;i Konrpysnunn {1.2} c kpaTHBEIMH (oOKaTh-
HBIMH TOYKaMH. .

- L OcHosHBie reoMeTpHyecKie 0Gpa3bl, accoxmplposaﬂnble ;
¢ KoHrpysHuuei {1.2}

B TpeXMepHOM eBKJUAOBOM NpOCTpaHCTBe E; PacCMOTPHM KOHI'PY3H-
LRI OKDYIKHOCTeH, MJOCKOCTH KOTOPBHIX 06pasyloT OIHONapaMeTpHuecKoe
ceMelCcTBO (KonrpySHumo {1.2}). Boi6upass B KauecTBe HE3aBHCHMBIX (bop ‘
Mel [lpadppa o' n 6° [4], cucremy nudpdepeHunanbHEIX ypaBHeHHH 3TOH
KOHTPY3HIHH OTHOCHTEJIbHO KaHOHHBHpOBaHHOI‘O penepa [5] 3anuieM B
BHIE: '

oy =T 0+, 8°, “’2 ='r21“’3, 03 =A31‘°3,' ()
3 _ ‘ — ° | ;
¥ =Aj0) 0o} =T 0! +1,0°

3aeck: '9>0, B cHJly OpHEHTaUHK BEKTOpA e; pemepa.
' 3aMblkanue cucreMbl (1) umeeT BuA:

[dr o] 4+ [d64,8°] = (o3 — Ty 1) [0) 8°],
[alyo}] = (ol +rori1*,r1ori) [0 8°], _
[dAg03] = (s + ToA3) [0} 6°], (2)
[d,Aoi‘”l] = (rto+rvotA31) [0} 8°],
[dre}] + [d]" 8°] == r0P1Asi’[‘”1 8°].
AHanus cucteMbl (2) ¢ moMmomblo KpuTepus baxsanosa [6] mokasp-
BaeT, yTo KoHrpysuuuu {1. 2} CYIECTBYIOT H ONPEAEJSIOTCS ¢ NPOH3BONIOM 2
. GyHKUME 2 apryMeHTOB.

Koopnnﬂamoe nonMHorooﬁpawe 0b=0 SIB/ISIETCA OJIHOMAPAMETPH-
YECKHM CEMEHCTBOM OKPYXHOCTeH, HHIMJEHTHBIX OJHOH IJIOCKOCTH. Xapak-
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Tepﬂc'muecxne TO‘IKPI oxpy}xﬂocm B KaHOHH'leCKOM penepe onpe,neJIHJOTcs;
BBPIJIE ‘\ e , o

: A=A e - €5,

—1 YRR VR"T';"Q——-—I s

1‘,‘ 0

Ha (3 cne,llye'r reome'rpnqecxan CMbICJI HHBapHaHTa F 10 Kax Be.nnqn-
- HH oﬁpamon afcuucce XapaKTepPHCTHIECKHX TOUEK OKPYKHOCTH. -

O6osuauas uepes: ds= (I(8°)[ 1 _, aaement AYTH Jlnﬁﬂn uempos
oxpynmoc*reﬁ nozwnorooépasuﬂ m% ._O mmylmv W

_xrne k — Kpmmsﬁa 3TOR KPHBD TR L T R SRS

HOI{MHOI‘OO6pa3He @0 == O HBJIHe’I‘CSI onnonapameTquecxnm cemenc:r-

fLE 1
i BOM oxpymﬂocreu HOCTOﬂHHOI‘O panuyca “TaK KaK ‘dR -e —_— ————@

N f_;acc:MOTpnM HeKompme reome'rpnqecxne oépasm nmaapnaumo npncoe-
,ZIPIHeHHbIe K KOHrpysuuuu {1.2}. .

3 coananaer c HeHTpOM oxpy;kﬂocm H eMy coo'rBeTCTByeT Q)OKaJIbHOG Han—‘f
,paBﬂeHne o : : ’

BTOPOH (POKYC COBHalIaeT c Toqxo“ - E
STOMy qJOKyCy COOTBQTCTBYGT ¢>0KaJIbHoe Hanpannenne R
o (r21+1"A0,)m +rA1@ =0 S '(7),

ny cpopmnyu (6), nonyqaeM reome'rpnqecxyfo xapaKTepHchy nHBapHaHTm
| .‘ Am——29u L R T (8),“
2 Konrpyanum ocen (Aeg) penepa O,U.HH cpoxyc STOH KOHprSHuHH
co:ananae'r €. TOYKOH - :

s

‘}H emy COOTBeTCTBye’I‘ (poxaﬂbﬁoe HanpaBJIeHne (5) Bropon tpoxyc onpene-
-Jisercst (})OpMyJIOH ' , ,

-

CDOKycy (10) c00'rBeTC'rByeT q)oxa.nbﬂoe Hanpamenne - fk ',_ \
: (ruAs: “f AmFl) CH + (Fonal OIPO) 9)3 0 (11)

B :3 Konrpysuunﬂ -oceidt (Eea) ‘Ora KOHI’pYSHU,Hﬁ ﬁBJIﬂeTCﬂ umnﬂnpn‘-‘
qecxoﬁ € coﬁcnaenﬂmM epoxycom B TOUKe :

L S ~
F=A-+—=2g¢, -12- .
6. T 8

1. Kourpysuuus. oceit (Ael) penepa OAMH QJoKyc sTOf KOHI‘pySHHHH_‘, '

Oﬁoanaqaﬂ qepes pu a6c1mccy ueHTpa .nyqa KOHrpyaHum (Ael) ‘B CHs




KOTOPOMY COOTBETCTBYET (DOKAJBHOE HallpaB/IeHHE

(nr—fé)w;+f%8°=o. (13)
Aan
O6osnauas vepes ¢ yrom Mexay OCbI0 €; M KacATeNbHbIM BEKTOPOM K

ChepHIeCKOMY H306paKeHHIo KOHTpYsHIHH (Aes), mOsyYnm:
A31 = fg(p (14)
4. XapakTepHCTHKA ONHOMAPaMETPUUECKOTO cemelicTBa N10CKOCTe
x% =0, colepxamux OKpPYKHOCTH KOHTDY3HIIMH, ONPENENsieTCss ypaBHEHH-
SIMH:
x! + A31x2~—A01 =0, x3=0. ‘ (15)
5. Orubaromas (M;3) nmockocreit x2 = 0 coBmagaer c ¢oxanbpHOi no-
BEPXHOCTBIO, OMHCHIBaEMOI COGCTBEHHBIM (okycoM (12) KOHTpYSHUHH
(Aeg). k
6. Pagumyc-BeKTOp TeKyulefl TOUYKM OTubaromei (Mg3) nockocrteit
x' =0 onpeneasieTcs B BUAE:

R AT Iy —
M,, = A + e r,, —=- ”’)e. 16
. 23 1_,0 2 +( 11 ]_,0 3 ( )

Kourpysuuuu {1.2.} ¢ kpaTHLIMH (pOKaTLHEIMH TOUKAMH.

Hanomuum [3], uro mBa doxyca Fy u F; xourpysauuu {l. 2} sBasior-
Csl XapaAKTEPUCTHYCCKUMH TOYKAMH (3) OKPYKHOCTEH, MHIHIEHTHEIX OJHON
IJIOCKOCTH. ITHM ABYM (OKYyCaM COOTBETCTBYET OLHO ¢bokanbHOe HampasJe-
HEe (5). JIBa ocraBmuxcsa ¢okyca

1

F3 = A‘—{— ——'—2— [(Am - A31A) -3—1 _{— (A01A31 + A) 22] (17)
1+ Ay
U
- 1 - - :
Fom At ——a [(Ag + A5 A) &, + (A Ay — A) &3], (18)
1 4 A5
rae A=VR(AL+1)— A% A (19)

SIBJISIIOTCSL TOUKAMH NEpecevyeHnsl XapakTepHcTHKY (15) ¢ OKpyRKHOCTbIO KOH-
rpyaunun. ®okycy (17) coorsercTByeT (OKaNbHOE HANpPaBICHHE

[T Aoy + A) 4+ oy (AnAgy + A)] 0f + Ty (A +-A)8°2=0,  (20)
a ¢okycy (18) — HanpaBrenue ’ ,
(711 (Agr — A) + Ty (AggAgy — A)] o) + Ty (Agy — A) 6° =0. (21)

PaccMoTpuM - HeKOTOpEIE KJIAacChl KOHTPYSHUMH oKpyxHoctel {1.2}
C KpaTHBIMH ()OKAJbHLIMH TOUKaMH.

I ‘
1. Kaace o= R CyLIeCTBYeT, ONpeAeasieTCsl ¢ MPOu3BojioM | (GyHK-
IHH 2 apryMeHTOB H XapakTepHayeTcs coBrnafeHueM ¢oxycos F; u Fo.
2. Knacc I'gy= —, I'o =0 cyuiecTByer, onpefensercsi ¢ MpOH3BOJIOM

5 ¢yukuuil 1 apryMeHTa W xapakrtepusyercs TeM, u4to ¢okycwl F; u Fy coB-
NafaioT, a MOBEPXHOCTD, ONHCHIBAEMAs STHM CHABOEHHBIM (POKYCOM, BBHIPON-
naetca B KpuByw. Tak kak % =0, 10: a) KOHTPY3HIHs Ocel (fleg) SBJIS-
‘@TCAl IHJHHAPHUYecKol (caenyer u3 (9); 6) ormbaromas cemeicTBa IJO-
ckocteft x! = 0 sBJIseTCS pa3BepPTHIBAIOLIEHCS IOBEPXHOCTHIO (caenyer us
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(16); B) maockoctu x2 =0 o6pasyioT onHonapameTpnquKoe CeMefICTBO,
XapaKTePHCTHKOH KOTOPOTO fABJSETCS NMpAMas

Xy 4Ty =0, x2=0. (22)

IMocnennee yTBepKIEHHE CIENYET U3 TOTO, 4TO (OPMH ® ».03, 02
oflpeAesIoIlHe ION0XKeHHe IJIOCKOCTH Xo = 0 B HNPOCTPAHCTBE, CTAHOBSTCS
(bYHKIHSIMH OJHOTO napaMerpa.

3. Knace R2(1 + A3 ) —Ad = 0 cymecrByer, onpenesnsiercs ¢ npous-
BoJoM 1 GyHKuU¥MH 2 apryMeHTOB M XapaKTepU3yeTcsl COBNajeHHeM (POKYCOB
Fsu Fy. B cuny (8) u (14) caemyer, 4To pamuyc OKPYXKHOCTH TaKoH KOH-
TPYSHIMH paBeH YABOEHHOI AJUHe Ipoekiun orpeska All ocu e, Ha Kaca-
TeNbHYIO K ChepHYeCKOMY H300paxKeHHI0 KOHrpysHUuH. (Aes).

4. Knacc Agi = R, Az = 0 xapakrepusyercs TeM, UTO XapaKTepHCTH-
Ka (15) xacaeTcs OKPYXKHOCTH KOHIPYIHLHH B TOUKe '

= A + Re,. (23)

W3 cucreMnr (2) caeayer aBa KOHEUHBIX COOTHOWEHHUs: [ =0 u ['jp=

1
=E. Cnenosare/ibHo, Touka (23) siBaAsieTCs CUETBEPEHHbIM (OKYCOM KOH-

rpysnunu {1.2}. KoHrpysHuus oceil (Zé,a,) — OuIMJINHApHYECKad. IDTOT
KJIACC CYILeCTBYET U OmpefesseTcs ¢ rnpou3BoioM 3 ¢pyHkuuu 1 aprymesra.

5. Knacc Ijp= —=:Aps = R xapakrepuayercsi TeM, uto (OKycn Fj,
: R

Fy, F; coBnapaior. M3 yerBepToro ypaBHEHHS CHCTEMBl (2) caenyer:
T'oA3; = 0. Ecaim I'y=0, 10 Touka (23) siBJSeTCS CUETBEPEHHBIM (POKYCOM.
Ecan A3 =0, To paccmatpuBaemsiii KJIacC CYyLIECTBYET U OIpeAesseTcs
¢ mpousBosioM 4 ¢yHkuuii 1 aprymenta. KacarensHas K (okaabHON KPHBOH,
ONMCHIBAEMOH CTPOEHHBHIM (POKYCOM 3TOH KOHIPYSHUHMHM, pacrnojaraercs
B NJIOCKOCTH OKPY’KHOCTH KOHTPY3HIHH.

OrmeruM, uto ecan doxych Fy, Fy u F3 coBnagaiT, To Touka (23) Bcer-
na siBAsieTcs cYeTBepeHHbIM (poKycoM KoHrpysuuuu {1.2}.
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