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Teopema KapHo

Bbl y)xe He pa3 cTankmBanucb C 3agadvyamu, B KOTOPbIX HAAO0 AOKa3aTb, YTO TPU NpsiMble
nepecekawTcs B OOHOW ToYke (CM., Hanpumep, 3aHsaTve «[llpsimble, cogepXalime BbICOThI
TpeyronbHuka»). Ha 3ToM M Ha cnefywwem 3aHATAM Mbl paclUMpuUM  apceHan Balumx
BO3MOXHOCTEN ANS peLleHns Takux 3agau.

Ha 3aHaTtumn no Teme «Teopema MNudparopa n teopema, en obpaTHaag» Mbl NO3HAKOMUANCH
¢ npuHumnnom KapHo. B 4em ero cmbicn?

lMpuHyun 3ameHblI pa3HOCMU Keadpamoe HaK/IOHHbIX Ha pa3HoCmMb Keadpamoe ux
npoekyul Hasblieaemcsi nNpuHyunom KapHo.

Q10T pesynbTat Obin Takke chopMynMpoBaH ¢ ToYkK 3peHusa TMT.

Feomempu4yeckum Mecmom moyek M nnockocmu, Onsi KOMOPbLIX pPasHOCMb
keadpamoe paccmosiHuli 0o deyx OaHHbIX mo4Yek A u B — nocmosiHHasi eeJsluYuHa,
sies1siemcsi npsimasi, nepreHOUKysipHasi ompe3Ky AB.

Momumo npo4yero, MOMy4YeHHbIN pesynbTaT nomoraetT cgopmynMpoBaTb M AOKa3aTb
Teopemy, KoTopasi 4aCcTo TMNpUMEHSIETCs [Ans gokasaTenbCTBa TOro, 4YTO KakMe-TO Tpu
nepneHavKynsipa nepecekawTcs B OAHOM Todke. OTa Teopema Takke HocuT mmsa Jlasaps
KapHo.

PaccmoTpum  npou3BOfbHbIM - TpeyronbHuk  ABC. A
Otmetm Ha npsmbix BC, CA n AB Toukm A’, B n C
COOTBETCTBEHHO M BOCCTaBMM MEPNEHOUKYnsapbl B 3TUX
TOYKaXx K NPSIMbIM, Ha KOTOPbIX OHM niexart (cMm. puc. 1). MNycTb
9TM nNeprneHanKynsapbl MNepeceknucb B OAHOW Touke M.
BbiBegem  paBeHCTBO, CBs3blBawowee Mexagy cobon
paccTosaHunsa oT Todek A', B’ u C' 0O BEPLUNH TPeyrosnbHuKa.

Mo npuHuuny KapHO 3anuwem Tpu paBeHCTBA:
MC? —MB? = A'C* - A'B?; MB? —MA? =C'B? —C'A?;
MA? —-MC? =B'A* —-B'C?. Cnoxvs nx MOYNEHHO, Nony4nM:
A'C*>+C'B*>+B'A*=AB?+C'A* +B'C? (rokasamb Ha yepmexe). ATO ecTb Heobxoaumoe
YCIOBME NMepeceyeHns Tpex Taknx NepneHamMKynapoB B OQHON TOYKE.

ABnaeTca nu oHO AocTaTouHbIM? [1a, KOHEYHO. [JokaxeMm 3To.

Mycte M — TOuka nepecevyeHus nepneHaukynsapoB B Toykax A m B’ k BC n CA
COOTBETCTBEHHO. Onyctum nepneHaukynsp MC1 Ha AB, Torga
AC?*+C,B*+B'A*=A'B*+C,A> +B'C>. CpaBHuMBas f[Ba COOTHOLUEHWS, MOMyYNM, YTO
C'B? —-C'A* =C,B* —C,A?, 10 ecTb Touku C1 1 C’ coBnapator.

Taknm obpasom, ecsiu mouyku A’, B’ u C’ nexxam Ha npsmbix BC, CA u AB
coomeemcmeeHHO, Mo neprneHOUKYJsipbl, 0CCMAae/IeHHbIe U3 3MuX MOYeK K 3mum
npsiMbIM repecekaromcsi 8 00HOU moYkKe moz20da u moJsibKo moz20oa, kKo20a 8bINoJIHsIemcsi
paseHcmeo A'C*> +C'B* +B'A*> = A'B* +C'A* + B'C”.

OTO yTBEPXOEHME W HasbiBaeTca meopemoli KapHo, a 3anucaHHOe paBEHCTBO
HasblBaeTcs coomHoweHuem KapHo. Ero wvHorga nuwyT no-gpyromy, nepeHecs Bce
cnaraemble B O4HY 4acTb.

Bce 3adayu, npedrioXeHHble HUXe, mak Uufu uHayde Ccesi3aHbl C repecevyeHuem
rneprneHOUKynspo8 8 00HoU moyke. Bo3aMOXHO, 4mo Orisi peuweHusl Kakux-mo u3 HUX meopema
KapHo u He nompebyemcs, HO & bosnbwuHcmee criydaee ee Uucrosib3ogame y0obHo. B
HecKosrbKux 3ada4ax Heobxo0uMocmb ee rMPUMEHEeHUs1 cghopmyriuposaHa 8 S8HOM 8ude.

A° B ¢

YnpaxHeHus1 U 3aaun ANA CaMOCTOATENIbLHOIO peLlueHus
1. a) [okaxuTe, 4TO NepneHanKynspbl, ONyLWeHHbIe U3 MPOU3BOSbHbLIX TOYEK nriockocTn A’, B' n
C' Ha npamble BC, CA n AB coOTBETCTBEHHO MNepecekarTcs B O4HOW TOYKe Toraa U TOMbKO
Torga, Korga BbinonHseTcss paseHcTBo A'C? +C'B? +B'A* = AB*+C'A* +B'C? (o606weHue
meopembi KapHo).



6) O6bACHUTE, Kak Mcnonb3ysa aTo 06obuieHne, gokasaTb, YTO BbICOThI N06Oro TpeyronbHMKa
nepecekarTcs B OQHON TOYKE.

2. a) N3BecTHO, 4TO B BhINyknom LwectnyronbHke ABCDEF: AB = BC, CD = DE n EF = FA.
HokaxuTe, yto Buccektpuckl yrnos B, D 1 F nepecekatoTcsi B O4HOWN TOYKE.

6) daH TpeyronbHuk ABC. Toyku A1, B1 n Ci Takosbl, 4to AB1 = ACi1, BC1 = BA1, CA1 = CBa.
[okaxunTe, YTO NepneHanKkynspbl, onyweHHble n3 Todek A1, Bi1 n Ci1 Ha npsmble BC, CA n AB
COOTBETCTBEHHO, NepeceKkalnTcs B OAHOWN TOYKE.

B) JaHbl Tpn NonapHO nepecekarLmnecs OKPY>KHOCTU. [okaxuTe, 4To Tpu ux obuimne xopabl
nepecekarTcs B OAHOM TOYKe (JJTeMMa 0 mpex xopodax).

r) O6bAcHMTE, Kak UCnonb3oBaTh yTBEPXKAEHNE 3adayum 3B ANA AoKasaTenbCTBa NepeceveHuns
TpeXx BbICOT TPeyrorbHUKa B OAHOM TOYKe eLle OAHUM CNocobom.

3. [lokaxuTe, 4TO ecnn NnepnenguKynspbl, onyLleHHble n3 Toyek A1, B1 n Ci1 Ha npamele BC, AC
n AB COOTBETCTBEHHO, MepeceKkaroTcd B O4HOW TOYKe, TO U NepneHauKynsapbl, onyweHHble U3
Toyek A, B n C Ha npsimble Bi1Ci1, A1C1 n A1B1 COOTBETCTBEHHO, TakXe rnepecekaroTcd B OQHOM
Touke (meopema LimeliHepa).

4. a) Okono TpeyronbHuka ABC onncaHa OKpY>XHOCTb. A1 — TOYKa nepeceyeHus ee ¢ NpsiMon,
napannensHon BC wn npoxogswen 4epes BepwumHy A. Toykm B1i m Ci1 onpegenstoTtcs
aHanorn4Ho. N3 toyek A1, Bi1 u Ci onyctmnu nepneHaukynsapbl Ha npsamele BC, CA n AB
COOTBETCTBEHHO. [lokaxuTe, 4To 3TK TpU NepneHanKynapa nepecekarTcss B OAHON TOYKe.

6) OKpy>XHOCTb nepecekaeT cTopoHy AB TpeyronbHuka ABC B Toukax C1 n Cz, ctopoHy BC — B
Touykax A1 n Az, ctopoHy CA — B Toukax Bi n B2. I3BeCTHO, 4TO nepneHaukynsapbl K CTOPOHaM
AB, BC u CA, BoccTaBreHHble B Todkax Ci1, B1 1 A1 COOTBETCTBEHHO, NepecekatTca B 04HOM
Touke. [lokaxuTe, YTO NeprneHanKynspbl K 3TUM CTOPOHaM, BOCCTaBfieHHble B Toykax Cz, B2 1
A2 COOTBETCTBEHHO, TaKXe nepecekarTcsl B OAHON TOYKe.

5. [okaxuTte, 4TO nNpsAMble, MpOBeAeHHble 4epe3 cepeunHbl CTOPOH  BMUCaHHOIO
YyeTbIpexyrofibHMKa neprneHanKynspHO NPOTUBOMEXAlUUMM CTOPOHaM, nepecekarTcs B O4HOM
TOuKe.

6. a) [lokaxxuTe, 4TO NepneHauKynsapbl, NPOBEeAEHHbIE U3 LIEHTPOB BHEBMMCAHHbLIX OKPY>KHOCTEN
K TeM CTopoHaM TpeyrosfibHuka ABC, KOTOpbIX 3TU OKPY>XHOCTU KacalTCHd, nepecekarTcs B
ogHon Touke. ©) [lepechopmynupynte [oOKasaHHOEe YTBepXOeHWe AN TpeyrosibHuKa C
BEpWMHAMM B LEHTpax BHEBMUCAHHbLIX OKPYXHOCTEM U o0b6bscHWUTE Jpyron cnocob
AokasaTenbCTBa 3TOro ghakra.

7. B tpeyronbHuke ABC npoBefeHbl BbicOTbl AA1, BB1 n CCi. Yepes To4km A1, Bi n Ci
npoBedeHbl MpsaMble, COOTBETCTBEHHO napannenbHble OA, OB n OC, roe O — UueHTp
OKPY>XHOCTU, ONUCAHHOW OKoMo TpeyronbHuka ABC. [Jokaxute, 4To 3TN NpsiMble nepecekarTcs
B OHOM TOUYKe.

8. MNyctb ABC — paBHOCTOPOHHWIA TpeyronbHuK, P — Npomn3BonbHasa Touka. [JoKaxuTe, 4To
nepnenguKkynsapbl, onyLweHHbIe U3 LEHTPOB BNMCaHHbIX OKPY>XHOCTeN TpeyronbHukos PAB, PBC
n PCA Ha npsamblie AB, BC n CA cooTBETCTBEHHO, NEpPECceKatnTCa B OOHOWN TOYKE.

9. [lokaxunTte, YTO NepneHAnKynspbl, BOCCTaBMEHHbIE U3 OCHOBaHWUI BUCCEKTPUC TPEYrofbHKKA,
nepecekarTCcs B O4HOM TOYKe TOraa M TOoNbKOo Torga, Koraa TpeyrofibHUK — paBHOGEAPEHHbIN.



