XL JIMIII. Bumikuias. 1-26.VI1.2024 r. 9 kigacc. OObIYHBbIE I'DYIIITbI

3adavu
1. Ilycre P(x) — mmorousen, takoii, uto P(x) = P(x + 1). Hoxkaxnre, uto P(x) —
KOHCTAHTA.

2. Mokazkure, uro muorouien (z + 1)% — 2% — 22 — 1 nenures na z(x + 1)(22 + 1).
3. llpu kakux a u b muorounen P(z) = (a + b)z® + abx® + 1 jennres na z* — 3z + 27

4. a) Ussecrno, uro muHorowien P(x) paér npu jejeHnn Ha r — 1 oCcTaToK 5, a 1npu
neiernn Ha x + 2 ocratok 14. Haiiymre ocratok or menenns P(xz) na (v — 1)(x + 2).
6) Haiijiure ocrarok R(x) ot jesnenust muorouena x" + x + 2 na x® — 1.

5. JlokazKure, 4To 1151 0600 HATYPAJBHOIO 1, HE KPATHOTO 3, MHOrouIeH 22" + 2" + 1
nesmrest Ha v2 4+ o + 1.

6. IIpo muorowren P(x) crenenn 10 ¢ geficTBUTEIbHBIME KOI(DDUINEHTAME T3BECTHO,
aro P(1) = P(—1),P(2) = P(-2),...,P(5) = P(-5). Hokaxure, uro P(z) = P(—x)

TSI 10000 AefiCTBUTEILHOTO T .

7. Haitnnre Bce MuOrOwIeHbl P (), YIOBICTBOPAIONIHE TOKICCTBY
zP(x —1) = (z — 20)P(x).

8. [ycrs P(x) = ' + 2% + 2® + x + 1. Haiijure ocrarok ot jesenns P(x”) na P(x).

9. Muorouwien 2°+px?+qr—+r umeer na unreppade (0; 2) TpH pasInUHBIX JefiCTBUTEILHBIX
KopHs«. Jokaxkute, uto —2 < p+q+1r < 0.

10. Muorowien P(z) = 23 + ax® + bx + ¢ uMeer Tpu pasIMuHbIX JeHCTBUTE/ILHBIX KOPHS,
a muorowten P(Q(x)), rae Q(x) = 2% + x + 2024, jeficTBUTEILHBIX KOPHE He nMeer.
Hoxazute, uto P(2024) > 4.

11. Muorounenst P(z),Q(x) u R(x) ¢ gefictBuTesbHBIMI KOI(DUIHEHTAMT, CPEJTH
KOTOPBIX €CTh MHOTOUJIEH BTOPOfi CTENEHH M MHOTOWJIEH TPEThell CTENeHH, IPH BCEX
JeHCTBUTEILHBIX @ yI0BIeTBopsatoT pasenctBy P?(x) + Q*(z) = R?(x). lokaxure, 4To
BCE KOPHHU OJIHOTO U3 MHOT'OUJICHOB TPETheil CTereHn — JeficTBUTEIbHDIE.
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Cepus 4, BeJlocune NCTHI
4 uroJig
1. a) Jlana mpsimoyrosbhast Tpateriust ABC'D ¢ ocuoBanusvMu AD u BC' u npsiMbIM
yriiom 1ipu Beprmmae D. Touka M — cepennna orpeska AB. lokaxkure, aro MC = M D.

0) OKpyKHOCTH Wy U wy ¢ tenTpaMu O u Oy COOTBETCTBEHHO MEPECEKAIOTCS B TOUKAX
P u Q. llpsmas, mpoxojsias depe3 (), BTOPUIHO IepeceKaeT wi U Wy B ToUKax A n
B coorBercrenno. [lokaxkure, uro cepeanna orpeska (109 paBHOYIAIEHA OT CEPEINH
orpe3koB QA u QB.

B) [anbr jBe OKpyzKHOCTH, Tepecekaroriuecss B Toukax P u ). lokaxkure, 9to Ha
IIJIOCKOCTI HAaMAETCsSI TOUKaA CO CJSYIONINM CBOMCTBOM: €C/IM IIPOBECTH Yepe3 TOUKY ()
IIPOU3BOJILHYIO MPSIMYIO, ITEPECeKaloNyo OKPYKHOCTH BTOPUYIHO B Toukax A u B, To sra
TOYKa Oyzer paBHOynajaeHa or A nu B.

Jlemma o dsyx senocuneducmax. 1lo 1ByM OKPYZKHOCTSM, TEePECEKAIONNMCS B
Toukax P u (), oJHOBpeMEeHHO 13 TOUYKN P 110 9acoBOil CTPeJIKe BhIEXaJN J[Ba BEJOCUIIEICTa,
A n B ¢ 0JMHAKOBBIMU YIVIOBBIMH CKOpOCTsiMi. JloKayKuTe, UTO CYIIECTBYeT TaKasi
dukcupoBaHHasi TouKa V Ha IIJIOCKOCTU, YTO B JIFOOOH MOMEHT BPEMEHH BBIITOJIHEHO
AV = BV. (Touxy V nasbiBaior moukotl deyx sesocuneducmos)

2. a) Ilo kaxoif TpaekTOpHN JIBUKETCST cepejinHa oTpe3ka AB?
0) B ycnoBusix jiemmbl okazkure, aro ZV PQ = 90°.

3. Uepes Touky A, He JIeKallyio Ha OKPYKHOCTH, IIPOBEJICHBI JIBE MPSIMbBIE, [TePECeKAIOIINE
9TY OKPYZKHOCTDL, OJIHa — B TouKax P, P, apyras — B Toukax ()1, (Jo. Ilpoussosbnas
npsiMast, IIPOXOJsiIasl depe3 TouKy A, rmepecekaeT OKpy»KHOCTH B Toukax M; u My, a
OIMCAHHBIE OKPYKHOCTH TpeyroabHnkoB AP;(Q1 n1 APy()y — Bropuuno B Toukax N1 u No
coorBeTcTBeHHO. Jlokaxkure, uro My Ny = MyNs.

4. Jlan BbinyKibli derbipéxyroipauk ABCD. Ilyctb ero jgmaronajm repecekarorcst
B Touke F, Toukm M wu N — cepeaunbl amaronaJjeii. Bokpyr TpeyroibHUKOB
AEB, BEC, CED, DFEA onucanbl OKpYzKHOCTH, IIPUYIEM IIePBasi I TPETb IIePECeKAITCS
BTOPUYHO B TOUKe L, Bropas un yeTBépras — B Touke K. Jlokaxkure, uro touku M, N, K, L
JiezKaT Ha OJIHON OKPYZKHOCTH.

5. pe okpyxkuoctu S u Sy nepecekatorcst B Toukax M u P. Obosnaunm gepes M A
XOPJY OKPY2KHOCTH S, Kacarollyrocs: OKpy»kKHocTn So B Touke M, a gepes M B — xopay
OKpy2KHOCTH S9, Kacalolyocs okpyzkHoctu S; B Touke M. Ha yiyae M P oTjioxKeH 0Tpe30K
PH = MP. [Joxkaxure, 910 9eThIPEXyroabink M AH B M0KHO BIHCATH B OKPYKHOCTb.

6. OKpy:KHOCTI Wy 1 Wy IepecekatoTcs B Toukax A n B. KacarenbHas K OKPY>KHOCTH
wy; B Touke A mnepecekaer we B Touke ('; Kacare/ibHasg K OKPYKHOCTH wy B Touke A
nepecekaeT wy B Touke D). Buccekrpuca yria CAD nepecekaer wy u wo B Toukax [ n F
cooTBeTCcTBeHHO. BHemusiss ouccexrpuca yria CAD nepecekaer wy 1 wy B Toukax X n Y



