XL Jleraszst Muoronpeavmernas IlIkosa  Bumkwnib, jgeto 2024

Cepug 23. Teopema o 9 Toukax Ha KyOmdeckoii KpuBoii

18 mrona

Teopema o 9 Toukax Ha KyOmdeckoit KpuBoii. Ha riockocru janbl 3 Kpac-
HBIX U 3 CHHUX IpsSMBIX. JI10ObIe JaBe pas3sHoIBeTHLIE NPAMBbIE UMEIOT OJIHY
OOIIYIO TOUKY, IPUIEM BCe JIEBATH TOUEK IepeceveHns pa3ndnbl. 3BecTHo,
9TO BOCEMb M3 JIEBATU 3TUX TOYEK JiexKaT Ha KyOmueckoil kpupoil. Torma u
JIeBsITast TOUKa JIEXKUT Ha 9TOM KPUBOIL.

1. KimroueBble MOMEHTHI JOoKa3aTenbLCTBa. [1ycTh p1, pa, P3 1 q1, 2, g3 — HAIIN
IpSIMBIE.

(a) dBa muOrOwIeHa (He BbINIE) TpeTheil crenern f(x) u g(z) obparia-
I0TCSl B HYJIb B TpeX TOYKax. Jlokaxkure, 4To Haiijlercss Takoe YUCJIo (v, UTO
f(z) = ag(z) (32 HEKOTOPBIM UCKJIIOUEHUEM ).

(b) fcuo, uro srobasi Kybuka Buja apipaps + Bq1geqs obparmaercs B
HYJIb Ha, 8-MHI 3aIaHHbIX TOYKaX. XOTHM J0Ka3aTh, 4TO JII0Oast KyOuKa ¢ 3TUM

CBOMCTBOM MMeeT TaKOil BUJI.

Teopema Ilackansga. 6 Touex JekaT Ha KOHUKe. Torjga TOUKH Iepecede-
HUS «IIPOTUBOIOJIOKHBIX CTOPOH» IOJYYEHHOI'O HICCTUYTOJILHIKA JIeXKAT Ha
OJTHOI ITPSAMOTL.

3amedanne. Taxk Kak KOHHKa MOET ObITh BLIPDOKIEHHOMN, TO YaCTHBLIM CJIy-
qaeM TeopeMbl [lackaisd aBigercsa TeopeMa [larmia.

2. CchopmyupyiiTe TeopeMbl, JBORCTBEHHBIE CJICIYIOMIUM TEOPEMAM:

(a) [Mamma,;

(b) 0 MOJTHOM YeTHIPEXBEPITMHHUKE;

(c) IMackams (ona HasbiBaeTCs Teopemoii Bpuanrona);
(d) o mossApe TOUKM OTHOCUTETBLHO HAPDI IPSIMBIX.

3. Ha xoopamuHaTHOM ILJIOCKOCTH MMeeTCsl KBaJIpaT O CTOPOHAMME, IIapaJ-
JIEJTBHBIMHI OCSIM KOOPAMHAT. DTOT KBaJApaT MoIe1EH Ha 64 paBHBIX KBaIpaTi-
Ka [IPSIMBIMIE, ITapa/IIe/IbHLIMI OCSIM KOOPANHAT. BHyTpr KBagpara JBUZKeTCsI
TOYKa, KOOPMHATEI KOTOPOH B KAXKJILI MOMEHT BPEMEHHN t BLIUNCISTIOTCS 110
bopmynam & = at® + bt? +ct +d, y = At? + Bt* + Ct + D. Jlokaxkure,
qT0 cpean 3TuxX 64 KBaJIpaTUKOB HalIETCs TaKOil, BHYTPH KOTOPOIO TOYKA,
He HAXOJIMIACh HU B KaKOil MOMEHT BPEMEHH.

3adavuxu na obpammoti cmopone!
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4. OkpyzkHOCTb W Kacaercst cropod AB u BC tpeyronbuuka ABC B Tou-
kKax D n E u ero ommcanHoil okpyxkHocTH. Hokaxkute, uro npamag DFE
POXOAUT Yepe3 I — IeHTp BIHMCcaHHOI OKpy2KHOCTH Tpeyrojbiuka ABC.

5. VI3 npounsBo/ibHO# TOUKM T' MJIOCKOCTH OIYIIEHBI MepleH nKyadapbl 1P
u T'() na cropounl AB u AC tpeyrosibnuka ABC'. V13 Bepiintbl A onylieHb!
neprea uKyasippl AR nu AS na npsimbie T'C' u T'B. Jlokaxkurte, 94TO TOUYKA
nmepecedenns npsmbix PR 1 QS nexxkut Ha npsmoit BC.

6. Touka M JexkuT Ha OKPY’KHOCTH, OIMCAHHONI OKOJIO TPEYTOJIbHUKA
ABC, P — upousBosibHasg Touka. IIpambie AP, BP u C'P nepecekaior
okpyzkHocth B Toukax A’, B’ u C’ coorsercrsenno. Jokaykure, 4TO TOY-
ki nepecedennst npsambix MA' u BC, MB" uw CA, MC'" u AB jexar na
OJTHOI TIpsIMOIL, TTpoxodIeil yepe3 TouKy P.

7. B okpyzkuaOCTH Brucan derbipexyroybHuk ABCD. Yepes mpousBoJib-
Hyto TouKy X mposejenb! npsimbie AX n DX, nepecekatorue npsimbie C'D
1 AB B Toukax E u F' cOOTBETCTBEHHO U BTOPUYUHO II€PECEKAIOIIIe OKPYK-
HocTh B Toukax M u N coorBercrBenHo. Jokarkure, uro npsimbie K F, M N
n BC' nepecekaroTcsi B OJIHOI TOUKe WU IapaJiiebHbl.

8. (*) Brmcannas okpy»kHOCTH S Kacaercsi croponbl BC' TpeyrosbHIKa
ABC B Touke P. Touku () u R 1moJiydarorcst COOTBETCTBEHHO u3 Touek B u C
cumMeTpueii orHocutesibio P. [lepnenjaukynsap k BC' B Touke () nepecexaer
npamyio AC' B Touke M, a neprenjukyiasip K BC' B Touke R 1nepecekaer
npamyio AB B Touke N. lokaxkure, aro npsimast M N Kacaercst S.
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