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Myu4kn oKpyXHOCTEN, Ga3UCHLIMU IIeMEHTaMU KOTOPbIX
ABNSAOTCSA NPAMas U OKPYXHOCTb

HccrenyroTcss mydku OKpYyKHOCTEH, 0a3HCHBIMHU dire-
MEHTaM{ KOTOPBIX SIBISIIOTCS MpsMasi U OKPYXXHOCTh. Pac-
CMAaTpPUBAIOTCS TPH CIIydasl paclojaoKeHHs 0a3UCHBIX Mps-
MOW M OKpPY>KHOCTH: KOTJIa TpsIMasi He TIEPECeKaeT OKPYXK-
HOCTb, KOTJa IIpsMasi ¥ OKPY>KHOCTh UMEIOT OHY OOIIyIO
TOYKY M KOTJa INpsMasl MepeceKkaeT OKPY)KHOCTh B JIBYX
TOYKax. BBOOWTCS mapaMeTp M 3alHCHIBAIOTCS YPaBHEHUS
HOBBIX ITy4koB. C TIOMOIIBIO0 MaTeMaTHYECKUX Npeodpaso-
BaHWH TIOJlydeHHBIE YPaBHEHUS NPHBOMASATCS K KaHOHHWYE-
CKOMY ypaBHEHHIO OKpY>KHOCTU. PaccmaTpuBaemoMy mnapa-
METpY TNPHIAIOTCS Pa3iIWdHbIe 3HAYEHHUsI M CTPOSITCS OK-
PYXKHOCTH, BXOJsIINE B HOBble Myuku. Ha ocHoBe momy-
YEHHBIX I'Pa(UKOB JEIAeTCs BEIBOJ, UTO IyUOK C HeIlepece-
KarOIIUMICS Oa3UCHBIMHU TIPSIMON M OKPY>KHOCTBIO 00pa3y-
€T TUIIEePOOTHUCSCKUI MYYOK OKPYKHOCTEH, MydoK ¢ Oasuc-
HBIMH IPSIMOHM U OKPY>KHOCTBIO, UMEIOIUMHU OJHY OOIIYIO
TOUKY, 00pa3yeT mapaboIudecKuii MydoK OKPYKHOCTEH, a
ITy4OK C MPECEKAIOMNMHUCS 0a3MCHBIMH MPSIMON M OKPYX-
HOCTBIO 00pa3yeT UIHITHUCCKUI MyYOK OKPYKHOCTEH.

Knrwoueesle cnoea: OxpyXHOCTh, THIEepOOTHYECKUH, mapaboinde-
CKHH U IITMNTUYECKUHN ITy4YKH OKPY>KHOCTEH.
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1. I'unep0ou4yecKuii My40K OKpPYKHOCTeM
¢ HelepeceKAIIMMHCs 0a3MCHBIMH JIMHUSIMHA

BriOepeM OKpY>KHOCTB C LIEHTPOM B Hadaje KOOPIWHAT M pa-
JMYCOM 7 M TIpsAMyIo ) = b | mpudeM mpsmas B OKpyKHOCTb He Ie-
pecekaroTcs, To ecTh b >r >0 (puc. 1).

Y
y=b

=

1IN
N

Puc. 1. PacnionoxxeHne 6a3ucHBIX 3JIEMEHTOB MMy4Ka

2, 2 2
PaccmorpumM mydok ¢ 6a3HCHBIMH OKPYXKHOCTBIO X +) =F
unpsmoii y =b . Toraa ypaBHEHHUE Iy4Ka UMEET B

X +y =P+ Ay—b) =0.
2/2

Jlob6aBuM U BBEIYTEM T IUISL TOrO, YTOOBI BBIAEIUTE IOJIHBII
KBaJIpaT:
2 2

2 2 A 2
X+ Yy +2y—+—|-——-r -Ab=0.
4 y2 4 4

Breigenum kBagpaT cyMMBI M IIEpEHECEM B MpaByI0 4acTh OC-
TaJIbHBIE CllaraeMble, YTOObI IPUIUTH K aHAJIOTy YPaBHEHHSI OKPYXK-
HOCTH

) AV _ > 2
X+ y+—| =r+Ab+—. 1
(y 2) 2 (1)
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2
BBesieM HOBYIO niepeMenny0 4 = r’+ Ab+ T . O6o3HaUNM

2

R=+A4= r2+/1b+%. )

Bepnemcs k ypaBHenuto (1), koTopoe mpuMeT BUA
2
A
x2+(y+5j =R, 3)

Yr1Bepxkaenue 1. Ilpu A >0 nyuox c HenepecexaroOuumucs
OA3UCHBLIMU NPIMOU U OKPYICHOCHBIO COCIOUM U3 OKPYICHOCHEl

A
(3) ¢ paouycamu (2) u yenmpamu 6 mouxkax C(O; _Ej

2/2
Ecm A>0, 10 ecth 1~ + Ab +T >0, to ypaBuenue (3) 3a-

JIaeT TUIEePOOIMYCCKUI ITy40K OKPYKHOCTEH.
Ecnu A =0, Torna ypaBHeHHe My4Ka IPUMET BUJL

2 AY
X+ y+—| =0,
(y 2j

TO €CTb OKPYXHOCTH IPEBpalIaCTCd B TOYKY C KOOpAWHATAMHU

) |

Ecin A<0, 10 ectb 1+ Ab +7 <0, ypaBuenue (3) npotu-

BOPEUHBO.

Teopema 1. [lyuox aunuti ¢ HenepecekaowuMucs 6a3UCHbLMU
NPAMOU U OKDYIHCHOCMbIO SAGIAeMCA 2Unepooudeckum NyuKom
okpyacHocmeti [1, c. 80] (puc. 2).
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Puc. 2. Tunep6osnmaeckuii My9oK OKPY>KHOCTEH

2. [Tapa6ou4ecKuii My4Y0K OKPY/KHOCTEH
¢ KacalMMHUCH 0a3UCHBIMU NPSIMOMH M OKPYKHOCTHIO

BriOepemM OKpYHOCTH ¢ LEHTPOM B Hayajle KOOpAMHAT M pa-
JUYyCOM 7 U HPSAMYIO Y =7, TOTAa IpsAMas ¥ OKPY>KHOCTb UMEIOT

OJIHY OOIIYI0 TOUKY (puc. 3).

-

NI

\

Il
~

Puc. 3. PacnionoxxeHne 0a3uCHBIX JIEMEHTOB My4yKa

2, .2 2
PaccMoTpuM mydok ¢ 0a3MCHBIMH JHHHAMH X +) =71  u

npsmoit y —b =0 [3, c. 70]. YpaBHeHHEe NyUKa IPUMET BUJT

X +y =+ Ay—-b) =0.
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Beimonussi npeoOpa3oBaHus, aHAJOTHYHBIE PAaCCMOTPEHHBIM
BBIIIIE, IOTYYUM YPaBHEHUE OKPYKHOCTH

2 2
x2+(y+§j =£r+%j . “)

Ecim A =-2r, 10 ypaBHeHUe (4) 3aaeT TOUKH C KOOPIMHATA-
MH (O;r).

Teopema 2. Ilyuox ¢ 6a3ucHviMu NPAMOL U OKPYICHOCHbBIO,
uMerowuMy 00Hy 00WYI0 MOUKY, eCthb NapadoIudecKull ny4ox oK-
pyocuocmet [2, c. 86] (puc. 4).

Puc. 4. [Tapabomuyeckuii My4oK OKpY>KHOCTEH

3. DNIMNTHYECKUH MYY0K OKPY/KHOCTEH
¢ IepeceKkaIMMucs 0a3MCHBIMU NPSIMOI 1 OKPYKHOCTBIO

BribepeM OKpY»HOCTB ¢ HEHTPOM B Hayalle KOOpAMHAT U pa-
JAUYCOM 7 M TIPAMYIO ¥ = b, mpudeM TpsiMasi epecekaeT OKPYxX-

HOCTh B IBYX Toukax npu 0< b <r (puc. 5).
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I y=b
[ \

Puc. 5. Pacrionoxenne 6a3UCHBIX 2IIEMEHTOB ITy9Ka

PaccmoTpuM ypaBHeHHE Iydka ¢ Oa3HCHBIMU JIMHUSIMU
2, 2_ 2 .
X +y =r" [4, c. 112] u npsamoit y —b =0, ypaBHEeHHE MydyKa

npumert Buz (3).

YrBep:knenne 2. [lyykom ¢ 6a3UCHbIMU OKPYIHCHOCMBIO U He-
pecexaroujeli ee npaAMou Oyoem MHodcecmseo okpyxcnocmeil (1),
KOmMopbvle Cywecmsyiom npu JT00bIX 3HAYEeHUSX A U uUMerom yeH-

A
mpor 6 moukax C| 0; Y u paouyc (2).

Teopema 3. Kpusvie nyuxa ¢ nepecekaoujumucs 6a3ucHvlmu
NPAMOU U OKPYICHOCBIO 00PA3VIOM SIUNMUYECKULl NYHOK OK-
pyacrocmett [ 1, c. 82] (puc. 6).

Puc. 6. Dnnuntuueckuil my4ok OKpyKHOCTEN
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Brienum yacTHbIN cirydail 37UTMITHYECKOrO ITyYKa OKPY>KHOCTEH.
Bribepem npsimyro ¥ = 0. IIpsiMast 1 OKpY)KHOCTb UMEIOT JIBE TOY-

K{ NIePECceyeHUs], IpUUeM MpsMasi IPOXOAUT Yepe3 LEHTP OKPYXK-
HocTH. Torna ypaBHeHHE IIy4Ka IPUMET BU

2 2
x2+(y+£] -
2 4

OTKyJ]a HEMOCPEICTBEHHO BUIHO, YTO YPaBHEHHE My4Ka OIpe-
JEJSIET OKPY>KHOCTH TIPH JIFOOBIX A.
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Pencils of circles with a straight line and circle
as the basic elements

Submitted on May 31, 2019

Pencils of circles with are a straight line and a circle as the basic ele-
ments are investigated. Three cases of arrangement of a basic straight line
and a circle are considered: when the straight line does not intersect a
circle, when the straight line and a circle have one generic point, and
when the straight line intersects a circle in two points. A parameter is en-
tered and the equations of new pencils of circles are registered. By means
of mathematical manipulations the obtained equations are given to the
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initial equation of a circle. Different values are attached to the parameter
and the circles belonging to new pencils are constructed. Based on the
obtained graphs it is concluded that the pencil with not intersecting basic
straight line and a circle forms a hyperbolic pencil of circles, a pencil with
a basic straight line and a circle having one generic point forms a parabol-
ic pencil, and a pencil with the intersecting basic straight line and a circle
forms an elliptic pencil.

Keywords: circle, hyperbolic pencil of circles, parabolic pencil of cir-
cles, elliptic pencil of circles.
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