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5. /IBoitnbie orHOIIEHNS —1

4 urojaa

Onpenenenne. /[otinvim ommowenuem detsepkn Touexk A, B, C', D, nexxamux Ha, OgHOMN
AC  BC
AD BD

npsiMoit, HasbiBaercs orHorerne (A, B, C, D) = . 3aech mog XY MbI HOHHMaeM

BEKTOpP ¢ HadaJoM B X 1 KOHIIOM B Y.
Onpenenenne. /[6otiHbLM OMHOWeHUEM YIIOPSIOYECHHON YeTBEPKHU MPSMBIX a, b, ¢, d, Ha-
3bIBAETCS BEJIMUNHA o _
sin Z(a,c) sinZ(a,d)
. T N\ - T
sin Z(b,c) sin Z(b,d)

(a,b,c,d) =

rie a, b, ¢, d — nNpou3BoJIbHBIE BEKTOPHI, HAIIPABJIEHHBIE BJIOJIb IPSIMBIX @, b, ¢, d.

Jamevanue. JTa BeJININHA He 3aBUCUT OT BhIOOPa HAIpaBJIeHUil BEKTOPOB a, b, ¢, d.
Ompenenenne. HerBepka TOUEK (MIPSIMBIX) HA3BIBACTCS 24PMOHUYECKOT, €CIIN UX JIBOTHOE
OTHOIIIeHNEe paBHO —1.

1. [Ipsimble ¢1 u £y iepecekatorest B Touke A. Ha npsimoit ¢1 ormedenst Toukn By, Cy, Dy,
a Ha HpsMoil fo — Touku By, Cy, Dy. Hokarxkute, uro npsiMbie BBy, C1Cy, D1 Dy xomrxy-
permuot (TO €CTh MePeceKarTCs B OJIHON TOUKE WJIN MapPAJIIeIbHBL) TOIJIA U TOJBKO TOTJIA,
korja (A, By, C1, D) = (A, By, Cy, D).
2. (a) [Tycrs A, B, C, D — pazmuunbie Touku, u (A, B,C, D) = (B, A, C, D). lokaxure,
gro torya (A, B,C, D) = —1.
(b) Hokaxkure, uro eciu (A, B,C, D) =1, To mubo A = B, mmbo C = D.
(c) Hokazkure, uro (A, B,C, D)+ (A,C,B,D) = 1.
3. Jlokazkure, 9TO CJIELYIOINE YeTBEPKY MapMOHUYECKIE.

(a) (A, B, M, Py,), tne M —cepenuna AB, a P,, — 0eCKOHEYHO yjaJeHHAsI TOUKA
Harpapjennst AB.

(b) (A, B, K, L), rne K u L — ocHoBanusi BHyTpeHHel U BHeIIHeil O1CCeKTPHC Tpe-
yroieauka ABC.

(c) (A,B,X,Y), e X u Y 1eHTPBI HellepeceKarouxest OKPyKHOCTeH Pa3HOro pa-
mayca, A u B — TouKu 1epecedenns oOIUX BHEIMHUX U BHYTPEHHUX KACATEIbHDIX.
Samevanue. DTU rapMOHNYCCKUE YETBEPKH ABJISIIOTCS CAMBIME PACIIPOCTPAHEHHLIMU U
MOI'YT IIOMOYb B CJIEIYIONMX 3a/]adaX.

4. (a) Yerbipe npsimMble, poxojgiue depe3 Touky O, mepecekaroT mpsiMyto £ B TOYKax
A, B,Cu D. ZAOC = 90°, a (A,C,B,D) = —1. Jokaxure, uro OC — GuccekTpuca
yriia BOD.

(b) B octpoyrosisrom Tpeyrobanke ABC nposejena Boicota AH 4 1 OTMEUEHBI 11eH-
Tpol [, 4 BIMcanHoil 1 BHEBIMCAaHHONI oKpyzkHOCTell. JlokaxkuTe, urto nipsavbie Hal, Halx
CUMMETPUYIHBI OTHOCUTE/IbHO Tpsimoit BC.

5. Teopema o mojHOM dYeThIipéxcTopoHHHKe. [Ipojgomkennss cropon AB u C'D 4dernbl-
pexyroabanka ABCD nepecekaiorcst B Touke F, nponomkenuss BC' u AD — B Touke F,
npsimble AC' u BD niepecekator EF' 8 toukax M u N. Jokaxkure, uro (E, F, M, N) = —1.

Ipudymaiime dea peweru.
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Kommernmaputi. Ha camom jesie Ha KapTUHKE MOXKHO YBUJIETb ropasjio 0oJbIlle rapMo-
HIYECKNX JeTBEPOK.

6. (a) ITocTpoiiTe ¢ TOMOIBIO OJHON JTMHEHKN K TPEM JAHHBIM MPSIMBIM, TTPOXOJISIIITIM
Jepe3 OJIHY TOYKY, UYeTBEPTYIO TakK, YTOObI 9THU IpsiMble 00PA30BLIBAJIN TapMOHUYIECKYIO
YEeTBEPKY.

(b) IMocrpoiite ¢ TOMOIIBIO OHOI JIMHEKN YeTBEPTYI0 FADMOHUIECKYIO K TPEM JIaH-
HBIM TOYKAaM, JIeXKAINM Ha OJJHON MPAMOIL.

7. IIpomoszkeHnst IpOTUBOIIOIOKHBIX CTOPOH BBIIYKJIOTO YeTbipexyroibinka ABC D re-
pecekatoTca B Toukax P u (). Hepes Touky O mnepecedenns: ero JuaroHaJieil TpOBOTUTCS
npsimMasi, napaJsieiabaast PQ). Jlokaxkure, 9T0 OTPE30K TOM MPSIMOIi, 3aKII0UCHHBIT BHYTPH
YETBIPEXYTOJIbHUKA, JCJTUTCA TOUKONH O MOToJIaM.,

8. (a) Jaun yronm AOB u touka P, jiexkaias BHe yriia. Hepes P npoBojisiTCst apbl CeKy-
X, nepecekaorne ayan OA nu OB coorBercTBeHHO B TouKax A1, By n Ay, By. lokazkure,
YTO BCE BO3MOXKHBIE TOUKH Iepecedenns mpaMbix Aj By jtexkat Ha (DUKCHPOBAHHOMN MTPSAMOIi.

(b) dau yrou ¢ Beprmuoit O u BHyTpu Hero Touka A. Pacemorpum rakue Toukn M,
N ma paszHbIx cTopoHax jganHoro yria, 91o yribl MAO n OAN paabl. lokaxkure, 9T0
Bce npsimbie M N POXOIAT Yepe3 OJHy TOUKY (UK TMapalIe/bHbI ).

9. BuyTpeHHsisT U BHEMIHsisT OMCCEKTPHUCHI yria A HepaBHOOEIPEHHOTO TPEyroJbHUKA
ABC nepecekator npsimyio BC' B Toukax K u L coorBercrBerHo. Touka M — cepenHa cToO-
poubl AB. Ilpsmast KM nepecekaer npsimyio AC' B Touke N. Jlokaxkure, uto NL = NA.

10. B ocrpoyrosbrom Tpeyrosbanke ABC' Boicorsl AD, BE u C'F nepecekaiorcsi B
touke H. P n () — npoexknun touek A m H wa EF coorsercrBenno. Ilycrs R — Touka

nepeceuennss DP u QH. Haiiqure HQ/HR.

11. Ilyctes B Tpeyronbanke ABC BrmcanHnast oKpy»KHOCTE Kacaercss cropon BC,CA n
AB B Toukax D, E n I coorBerctBenno. Ilycrs X Takasi TouKa BHYTPH TPEYTrOJbHUKA
ABC, arto BumncanHasi OKpy>kKHOCTh Tpeyrosbiauka X BC' kacaerca X B, XC u BC B Z,Y
u D coorBercTBenHo. /lokaxkute, uro K FZY BuucaHHBII.



