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Kombunaropuka
13 masn
(3 6asuta) Baca eeimmcan wa mocky qucia 1, 2, ..., 20, KaxK70€e 110 OJIHO-

My pazy. OH HasbIBaeT YeTBEPKY BBIINCAHHBIX YUCE KPACUGOT, €CIU CyMMa
KaKIX-TO JABYX YHUCEJ W3 9TOH YeTBEpKU paBHaA 12, a TaKyKe CyMMa KaKUX-TO
JBYX 9HCeJ U3 9Tof deTBepKn paBHa 28 (Tak, derBepka 1, 11, 17, 20 — kpa-
cuBag, moromy uto 1+ 11 = 12 u 11 + 17 = 28). CKOJBKO BCEr0 KPACUBBIX
JETBEPOK?

(5 6asimoB) OKpPYKHOCTD JI7IUHBL 61 pa3buTa TOYKAME Ha 1 YT JJTAHBL 1,
n AyT AJAUHBI 2 U 1 AyT AAuHbL 3. oKaxKuTe, UTO depe3 KOHIIBI HEKOTOPHIX
JIBYX YT TPOXOJINT AUAMETP STOH OKPY?KHOCTH.

(8 6asnsoB) Ha mmockoctn masbt n > 4 TOUeK, HUKAKHE TPU U3 KOTOPBIX

He JIe2KaT Ha OgHOI pamoil. JlokaxKuTe, 9T0 KOJUIECTBO HapaJjlIeJorPaMMOB
9
n° — 3n

4
(13 6asmoB) [IBamaTh MypaBbeB KUBYT Ha CTOPOHAX MKOCAdIpa (Impa-

IIJI0Ia 11 lc BEpIINHaAMM B 9TUX TOYKaX HE IIPEBOCXOJIUT

BUJIbHBIIT MHOIOI'PAHHUK C JABA/IIATHI0 TPEYyroJbHbIMU I'DAHAMU, B KaxKJIOM
BEpINNHE CXOIUTCS 5 TpaHeit) co CTOPOHO# 1 M, 10 OHOMY MypPaBbio Ha KaXK-
nmoit rpanu. Karkaprit Mypaseil 1moJisaeT 1o pedpam cBoeil TpaHu IPOTHUB Jaco-
Bo#t cTpesiku. CKOPOCTDb KayKI0T0 MypPaBbsi He MEHbIIe 1 M/MUH, HO TP 9TOM
He 00s13aTeJIbHO IIOCTOSIHHA. TaK:Ke, ec/Id JIBa MypaBbsl BCTPEYAIOTCs, TO UX
BCTpeda 00s3aTeIbHO IIPOUCXOAUT B BEpLIMHE HKocadapa. HazoseMm xoasusu-
eli CUTyallnio, TIpU KOTOPOI OJTHOBPEMEHHO O MYPaBbeB BCTPETUJIMCH B OJIHOM
BepminHe. MoryT Jim MypaBbHU IOJI3aTh 10 TKOCA3IPY TaK, ITOObI KOJIJIN3UIA

HUKOT/Ia He CJIYUIIOCH?



I'eomeTpus

13 masn

(3 6asta) Bokoseie ctoponst AB u C'D tpanerun ABC' D niepecekaioTcs
B TouKe P, a eé nuaronagu — B Touke (). VI3BecTHO, 9TO OIMCAHHAS OKPYK-
HOCTh TpeyroJsibHuka P BC Kacaercs cpejHeil JIMHIE Tpallenu. buccekrpuca
yriia P nmepecekaer AD B Touke K. Jlokaxxkure, uto K(Q) 1L AD.

(5 6asnoB) ObozHaumM Uepe3 O MEHTP OTNCAHHON OKPYZKHOCTH TPEYTOJTh-
nuka ABC'. Ha nyre BC' ommcanHoit okoJio Tpeyroyibauka BOC oKpy»KHO-
cTu, He cojepxKaiieit Touky O, BeiOpaHa Touka F'. OmnucanHast OKPY>KHOCTb
Tpeyroabanka BAF Bropuuno nepecekaer npamyo AC B Touke P. Onucan-
Hasl OKPY2KHOCTh TpeyrobHuka C'AF BTopn4HO mepecekaer upsaMyio AB B
Touke (). Ilpsavmeie BP n C() nepecekatorcsa B Touke . JlokaxkuTe, 9TO
npambie AK, OF u BC nepecekaroTcst B OJHOI TOUKe.

(8 6asnoB) Jlan mepasnobenpenusiit Tpeyroapaunk ABC. Ha cropomax
AB n BC nammch takne Touku P u () coorBercrBerHo, uro AP = P(Q =
QC. KacarenpHas K omumcaHHON OKpy2KkHOCTH TpeyrosbHuka ABC B TOUKe
B nepecekaer npamyio P() B Touke R. [okaxkute, uro R paBHOyIaIeHA OT
B n nenrpa [ BuucanHoit B TpeyroabHuK PP B() OKpYy>KHOCTH.

(13 6asnoB) B tpeyrompauke ABC Boicotst AA; u C'C mepecekaroTcs
B Touke H, a M — cepeauna croporbsl AC. OnucaHHble OKPYKHOCTH Tpe-
yroapunkos AHC u A1C1 M nepecexkatorcs B Toukax P u (). Jlokaxkure, 410

npambie A;Ch, PH n M() niepecekaioTcss B OQHON TOUKe.



Anareopa u Teopust aucen

13 masn

(3 6ama) Ilers mpumymas aeficTBUTEIbHBIE TUCTA @, b, ¢ T COOOIIHIT PO
nux Bace, uto a? +b>+c?+abc = 5u a+b+c = 3. Moxer s Bacs HasBaTh
YUCI0, KOTOPOe PaBHO OJHOMY U3 NpUAYMaHHBIX [leTeii?

(5 6anoB) ObozHatM depes S(n) cyMmy Tudp AeCATUTHON 3aUCH THIC-
na n. HazoBéMm HaTypajbHOe Yncio k xopouium, eCii CyInecTBYeT TaKas KOH-

cranta M (k), aTo &gﬁg) < M (k) nyst moboro HaTypaabHOro n. 3secTHo, 9TO

pasiauuHble aucia by, by, ..., b, — Xopomue. [lokaxkure, 4TO
1 N 1 P 1 _ 5
o Ty <

(8 6astoB) Haiimnre Bce MHOTOWIEHB! P(X) € AEHCTBUTETLHBIMI KO-
ITUEHTAMU JIJIsT KOTOPBIX BBHITIOJTHEHO CJIETYIOIIee YCIOBUE: CYIIeCTBYeT MHO-
rouiet q(x) ¢ aeficTBUTEILHBIME KoM MDUImenTaMu Takoii, 9To Jjist JI000ro

HaTyPaJIbHOI'O 7t BBIIIOJIHEHO!:

p(1) +p(2) +p3) + ...+ p(n) =p(n) - q(n).

(13 6astoB) Jlano HaTypasnbHoe Tucso n. Ussectro, uto {ay, as, . . . @yt —
MHOZKECTBO YUCEJI, MEHBIINX N U B3aWMHO IPOCTHIX ¢ 1n. OKa3a10Ch, 9TO JIHo-
60t TIPOCTOI IeUTeNb 9UCIa M ABJIAeTCd AeJuTeaeM ducaa n. JJokaxkure,

4TO J715 M06Or0 HaTypasbHOro k uncio af + as + ... + af nemmrca ma m.



Kot B Melrike

13 masn

1. [Ipr KakuX 3HAMEHWSIX TApaMETpPa ¢ ypABHEHUe
70° — 212° 4 362" — 372° + 3627 — 21w + 7 = ax’(z — 1)*

uMeeT He 0oJiee TPEX Pa3/IMUYHbIX AeHCTBUTEIbHBIX KOPHEIt?

2. Yroa Mexx Iy aumaroHajasaMmu Tpamennn pased 60°. JJokaxXuTe, ITO CyMMa,
e€ OOKOBBIX CTOPOH He MEHBIIE OOJIBIIEro 13 OCHOBAHMIA.

3. VY KoJJIeKImoHepa eCTh 3aMedaTesibHad KOJUIEKIINSA U3 N CTaTyITOK.
OH HnpuUTBOpsieTCs IEHUTEJeM MCKYCCTBA M JejdaeT BUJ, 9TO Pas/indaeT Ha
BuJI JII0OBIe JBe 13 HuX. Ha camom ke jiesie OH He pasz/imdaeT HUKAKHUE JIBeE.
HecMmoTpst Ha 9TO, eMy BayKHO, YTOOBI CTATYITKH CTOSJIN Ha TIOJIKE B OIIPeIe-
JIEHHOM TIOPAAKe. Kean cTaTySTKH CTOAT B HY»KHOM TTOPSIKe, Hal TTOJKOM TO-
PUT 3e/I6Has JaMIIOUKa. Y HeTro eCTh HeCKOJbKO KHOMOK. [Ipn HaxkaTnm Kaxk-
70Tt KHOTIKU TIPOUCKOJUT KAKAs-TO TTEPECTAHOBKA CTATYITOK (KaKas MMEHHO,
KOJIJIEKITUOHED, €CTECTBEHHO IMOHATH HE MOXKET, IIOTOMY YTO OH He Pas/imdaeT
cTaTysTKN). JoKaxKuTe, 9T0 KOJIEKIIHOHED MOYKET MPOBEPUTH, CMOYKET JIH
OH, HaXKMMasl Ha KHOIIKHM, ITOJIyINTh BCE ITePEeCTaHOBKI.

4. CymiecTByeT Jii TaKasi MOC/IeI0BATEIbHOCT HATYPaIbHBIX auces {a; 50,
YTO:

1) a, — k-3Haunoe 9uco;
2) mg mobbix 1 < | < k ocTaToOK UWCTA @ TPW MEJEHUN Ha G — TIEJI0e

MIOJIOXKUTEJbHOE Yncyio, MeHbItee 100.





