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[1BoiiHble OTHOLIEHUA U TAPMOHUYECKNE YETBEPKM.

Onpepenetne. Ae6otnbim omHoweruem yIOPsiAOIeHHOR deTBepku Touek A, B, C,D, aexamux Ha

OAHOI IpsiMO¥, HasbIBaeTcss BeamurHa (A, B;C,D) = g:g : %.
Onpepenenue. A 80UHbiM OMHOWEHUEM YIOPSIAOUEHHON YeTBEPKU IPSIMEIX d,b,c,d, IpOXoASITuX
sin Z(@,c) . sin Z(a,d) = 3

Yepe3 OAHY TOUKY, Ha3bIBaeTCsI BeAwduHa (a, b;c,d) = o 4(%’; CdnZma) TAe a, b, ¢, d — Ipou3BOABHEBIE
BEKTOPBI, HAIIPAaBAEHHEIE BAOAB IPSIMBIX a,b,c,d, u /(@,C) — OpUEHTUPOBAHHLIA YTOA MEXAY BEKTO-
pamu (He MeXXAY IpsiMbIMuE!).

Vnp. 1. KoppekTHO A1 3TO OompeAeseHuEe?
Vnp. 2. Kak cBsI3aHBI MEXXAY COOO# ABOMHEBIE OTHOIIEHUS TOYEK U IIPSIMBIX !
Teopema. ABOMHBIE OTHOINEHNS YETHIPEX TOUYEK COXPAHSIIOTCS IIPU IPU IIEHTPAABHBIX ITPOEKIINSIX.

Onpepenenne. Touxku A,B,C,D aexar Ha okpy>kHOCcTZ. [lycTs X — Ipouw3BOAbHAS TOYKA ITOH
OKPY>XHOCTH. A 80UHbBM OMmHoOweHUeM YIopsipodeHHON uyeTBepku Touek A, B, C,D HasbiBaeTcs Be-
anumHa (A, B;C,D) = (XA, XB; XC, XD).

3ameyanue. Ecau opHa m3 Touek A, B, C, D coBmapaer ¢ X, To B Ka4eCTBE COOTBETCTBYIOIIEH IIPSIMOMA
paccMaTpUBAETC KacaTeAbHASI K OKPYXHOCTH.

Vnp. 3. KoppeKTHO AM 3TO ompeaeneHue?

Vr1eepxaenne. Ha AByX mepeceKaromuxcsi B TOUKe A IPSIMBIX BEIOpaHBI TOYKM: Ha OAHOL — Aq, By, Cy,
Ha ApyToit — A, By, C,. AokaxkuTe, uTo mpsiMmble AjA;, BBy, C;C, mepecekaioTcs B opHON TOUKe (BO3-
MO>KHO, beCKOHEUHO yAaAreHHOM) < (A, A1; By, C) = (A, Az By, Ca).

Onpepenenne. Ecau rapMOHMYECKOE OTHOINEHWE YeTBEPKU (TOYEK Ha NPSIMOM, IPSIMBIX, TOYEK Ha
OKPY>KHOCTH) PAaBHO -1, TO YeTBEpPKA HA3LIBAETCS 2APMOHUHECKOU.

Mpyumepbl TapMOHMYECKUX YETBEPOK.

a) Ilyctb M u N — ocHOBaHWSsI BHYTpeHHel u BHemHel GuccexkTpuc yraa A rpeyroabHuka ABC.
Toraa (B, C;M,N) = —1.

6) IIycTs y oRpy>XKHOCTE! pasHOro papuyca ¢ meHrpamu X u Y obInye BHEIIHYE KaCaTeAbHEIE IEPece-
KaloTCsI B TOUKE A, 0bIIe BHYTPEHHNE KacaTeAbHEIE ITepeceKatoTcsi B Touke B. Toraa (A, B; X, Y) = —1.

B) HasBanue 2apmorureckas wemeepra B3siAOCh BOT OTKYAQ. HICAK Ha BEIECTBEHHON NPSIMOi OTMe-
vensl gucaa O(0), A(a), B(b), To (A, B;O,H) = —1 Toraa u TOABKO TOTrAa, KOTAA TOYKE H COOTBETCTBYET
CcpepHeEe TAaPMOHUYECKOE YUCEA A U b.

r) (A,B;C,D) = —1 Toraa u ToABKO TOTAQ, Koraa Touku C u D MHBEPCHEI OTHOCUTEABHO OKPYIKHO-
CTH, IIOCTPOeHHON Ha AB Kak Ha amamerpe.

Onpepenenne. I1oaHbIM HEMBLPETEEPUUHHUKOM HASBEIBAETCST KOHPUIYPALIUS, COCTABAEHHAST U3 de-
THIPEX TOYEK OOINETO NMOAOKEHUS (BEPIIVH) K INECTH IIONAPHO COEAMHSIIOIINX UX IPSIMBIX (CTOPOH).
HpOTHBOHOAO?KHBIe CTOPOHEI IIOAHOI'O YE€TBIPEXBEPIINHHMKA IIOIIaPHO IIEPECEKAIOTCA B TPEX AMATl'OHAAMADB-
HBEIX TOYKaX. T'pU IpsIMbIE, IIOIAPHO COEAWHSIIONINE AMATOHAABHBLIE TOYKM, HA3bIBAIOTCSI AVATOHAASIMU
IIOAHOTI'O YeTHIPEXBEPIINHHNKA. HepnaroHaAbHEIE TOYKY, B KOTOPBIX AMATOHAAY IIEPECEKAIOTCS CO CTO-
POHAMU, HA3BEIBAIOTCS AOIIOAHUTEABHBIMH.

Teopema o nonHom YeTbipexseplunmihuke. a) Kaxkaast mapa BEPIINH IIOAHOTO YETHIPEXBEPIIUHHIKA Iap-
MOHUYECKY PA3AEASET NAeJKalllle Ha TOM >XKe CTOPOHE AMArOHAAbHYIO U AOIOAHUTEABHYIO TOUKHY, a Ka’K-
Aasl ITapa AVMaroHaAbHBIX TOYEK — AEJKAIIYyIO Ha TOH ’Ke AWAroHaAW IIapy AOIOAHUTEABHBIX TOYEK.

6) AONOAHATEABHBIE TOYKY SIBASIIOTCSI TOYKAMU [IOIAPHOTO IEPECEYEHNUS] YETHIPEX [IPSIMBIX.

3amevanue. VHOrAa TeopeMy POPMYAUPYIOT Tak: IycTh Aq, By, C; — ocHOBaHUS YeBMaH B TPEYIOADL-
Huke ABC, K — Touka nepeceuenus npsMmeix A1C; u AC. Torpa Touku A, By, C, K obpasyioT rapmonu-
YeCKyI0 4eTBepKy. BepHo u obpaTHOeE.



[Ona camocTosiTeNnLHOro peleHns

1. IIpopOAIKeHUST IPOTUBOIIOAOKHBIX CTOPOH BBIIYKAOTr'O YeThIpexyroabHuKa ABCD mepecekarorcs
B Toukax M u K. Hepes Touky O mepecedeHus: ero AMaroOHaAel IPOBEAEHA IIpsiMasi, TapaareabHass MK.
A OKa’>KUTe, YTO OTPE3OK ITOY IPSIMOM, 3aKAIOUEHHBIN BHYTPU YETBIPEXYTOABHUKA, AEAUTCS Toukoi O
TIOTIOAAM.

2. Nau geTsipexyroabHUK ABCD. Ero mporusonoaosxusle croporsl AB u CD mepecekaroTcst B TOUKe
K. Ero pmaronaam nepecekaiorcs B Touke L. M3BecTHO, uTO npsiMmast KL IpoXoAUT depes IEHTP TSIXKECTH
gersIpexyroabauka ABCD. Aokaxwute, uro ABCD - Tpanenus.

3. Ilycty Ay m Cy — cepepunsnl cropor BC u AB Tpeyroabruka ABC cooTBeTcTBeHHO, AA| — H1CCEK-
Tpuca yraa A, a A’ u B’ — Touku KacaHUsI BIUCAHHOMN OKpy>XHOCTK co cTopoHamu BC u CA. Aoka>xute,
uyTo mpsimbie AA;, AgCo 1 A’B’ mepecekaroTcst B OAHOM TOYKE.

4. Ha maockocTu 3apaH oTpe3oK AB, mepea KOTophIM obpa3oBanach OBaAbHASA Ay»Ka. [IoAB3YsICh
TOABKO AMHENKOM, IIPOAOAIKUTE OTPE3OK 3a ITY AYKY.

5. Touka mepecedyeHUsT ABYX IPSIMBIX HaXOAUTCS B Ay’Ke. [IpoBepuTe depe3 3Ty TOYKY U 33AaHHYIO
TOYKY BHE AYKU IPSIMYIO OAHOM AWHEUKOH.



