saduamv namoili mamemamuveckuli MYpHup CMapuULerAACCHUKOS
«Kybox namamu A.H.Koamozoposas
Tseepw, 28 noabps — & dexabps 2022 200a

Bropoii Typ 01.12.2022. TPETHS JIUTA.

1. MuoxkecTBO TOUEK Oy/IeM HA3BIBATD UEHMPAALHO-CUMMEMPULHDLM, ECTTU CYIIIECTBYET TOYKA, ITIPU CUM-
METPUU OTHOCUTETHHO KOTOPOH MHOXKECTBO IEPEXOUT caMo B ceOs. /laH BBIMYK/IBI MHONOTPAHHUK, BCE
OPTOrOHAJIbHBIE ITPOEKITNA KOTOPOTO ABJIAIOTCA IEHTPATbHO-CUMMETPUIHBbIMU. JoKaxkuTe, 9T0 caM MHO-
TOTPAHHUK TaKzKe IMeHTPAJTHLHO-CUMMETPUIHBI.

2. Ilycrb a4, asg, . .., a, — nepecraHoBKa uuces 1, 2, ..., p, Tae p > 2 — npocroe 4ucsio. Moxer m oka3arsb-
csl, 9TO YUCJIA G1, 202, 303, . .., Py, II€PECTAB/ICHHbIE B HEKOTOPOM IIOPsJIKE, 00pa3yioT apudMeTHIeCKYO
IPOIPECCHio?

3. Ha mrockoctu gannl 10 Touek, HUKaKne TPU U3 KOTOPBIX He JiexKaT Ha OJHOI npsimoii. Kaxkgas mapa
TOYEK COeJIMHEHa KPACHBIM M cuHUM oTpe3koM. Cpemau stux 10 Todek Hamurach Todka A, m3 KoTOpOi
BBIXOJUT HEYETHOE KOJIMIECTBO KPACHBIX OTPE3KOB, & M3 BCEX OCTAJbHBIX TOYEK, KpoMe A, BBIXOIUT pas-
JIMIHOE KOJIMIECTBO KPACHBIX OTPE3KOB. YeMy MOxKeT ObITh paBHO KOJIMYECTBO KPACHBIX TPEYTOJHHUKOB C
BepIIMHAMHA B JaHHBIX 10 Toukax?

4. Ha crose croar 54 oanHaKOBBIX CTaKaHa, B HUX HAJUTa BOJA. 3a XOJ MOXKHO BbIOpaTh 48 cTaKaHOB
U IIepepacipe/ie/IuTh UMEIONLYIOCd B HUX BOJY MEKJIy HUMH TakK, ITOOBI BO BCeX 3THX 48 cTakaHax CTaJio
opoBHY BojbI. [Ipu j1t000M Jn HAYAILHOM pacIpe/ie/IeHUH BOJIBI 110 CTaKaHAM MOXKHO 38 HECKOJIBKO XOJI0B
JIOONTHCA TOTO, ITOOBI BO BCEX CTAKaHAX CTAJIO TMOPOBHY BOJIBI?

5. Buccekrpuca yria B nepaBaobepennoro tpeyrosbauka ABC nepecekaer orpe3ok AC u OMHCAHHYIO
OKPY?KHOCTb 3TOI'0 TpeyrojbHUKa B Toukax P m D coorBercTtBenno. Touku K, L, M u N — cepeaunbl
orpeskoB AD, AP, PC u CD coorBercrBenno. uaronamu dersipexyroibauka K LM N nepecekaiorcs B
touke O. JlokaxknuTe, 9T0 OKPYKHOCTH, OIICaHHBIE OKOJIO0 TpeyroabHukoB BK L, BMN n ON K, umeror
OO0 TOUKY.

6. Okpyx)HocTh w ¢ meaTpoM O mpoxoauT [epe3 Beprmuay C' paBHOOeapenHoro Tpeyronbanka ABC
(AB = AC) u nepecekaer orpesku BC u AC' B toukax D u E coorsercrBenno. Takxke w mepecekaer
onucaHHyto BOKpyr TpeyrosibaHuka AEO okpyxkuocth {2 B Toukax F' u E. Oxaszajock, aro O JexKuT
BHYTpHU Tpeyroibunka ABC. JlokaxkuTe, 9T0 MEHTD OMUCAHHON OKPYKHOCTH Tpeyrojbuuka BDF jpexut
HA OKPYKHOCTH (2.

7. Haiiure nammenbiiiee HaTypaabuoe N, g KoToporo B KaxkjioM u3 101 unrepsason
[N?, (N +1)*), [(N+1)*(N+2)?),..., [(N +100)% (N + 101)?)

COJIEPKUTCS XOTsI ObI OJHO YUCI0, Jesdiieecs Ha 1001.

8. Bynem naseBate dyukimo f: {1,2,...,1001} — Z nowmu mno204i€HOM, €CIIH CYIIECTBYET MHOTO-
wren p(x) = 20022 +. . . +ax+ag, B KOTOPOM Bce KOIDMUIMEHTE! @, — TeJIbIe THCIIa, He TPEBOCXOAINe
o mozyito 201, u pasuocts |f(z) — p(z)| < 1 maa Beex x € {1,2,...,1001}. Haiizure KosmaecTBO m1o4uTH
MHOT'O'JIEHOB.

9. CymMma 0OpaTHBIX BEJIMYWH MOJIOXKUTEIBHBIX dnce a, b n ¢ paBua 1. /[lokaxkure HEpaBeHCTBO

b+c a+tc b+ a 12
+ + = .
a+bc b+ac c+ab  a+b+c—1

10. Nznavasibao B 2n + 1 KJIETKY KJIEeTYATONH KOODPJIMHATHON IJIOCKOCTH IOCTaBuju 10 duiike. Bacs
00BEJT KJIeTYATBII KBaJIpaT co cTOpoHoil k. Eciam Tpm KieTkn a, b, ¢ CTOAT TOJAPS)T IO TOPU3OHTAIN WA
BEPTHUKAJIHU, TPUIEM B @ 1 b cTosT (DUITKH, & ¢ ImycTa, TO (DUITKA U3 @ MOXKET 3a XOJI MePerpbIrHYTh B C.
MokeT 7m 7711 KAKOTO-TO 711 OKa3aThCs, YTO JJIs JTIOOOTO HATYPATBHOTO K MOXKHO COBEDPINATH HECKOJBKO
XOJIOB TaK, 9TO Bce (DUIKU OKAXKYTCs 3a IIpeJiejiaMu 00BEIEHHOIO KBaJipaTa’
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Bropoii Typ 01.12.2022. BTOPA A JINTA.
1. Ha nytockocTr HapucoBaH BBIMYKJbIN MHOrOyrobHUK M n ormedeHa ero Bepimaa V. [lycts P — nan-

OOJILITHI TIEpUMETP TPEYToJbHUKA, cojepxKarierocd B M, a Py — naunbospimii iepuMerp TpeyroJbHUKA,
cojiepxkaiterocst B M, oaaa u3 Bepiud koroporo — V. Kakue suadenusi moxker npunumars P/ Py ?

2. Ilyctb ay, ag, . . ., a, — nepectaHoBKa 4duces 1, 2, ..., p, e p > 2 — npoctoe dncyo. MoxKeT jin 0Ka3aTh-
cd, 9TO YUCIa a1, 202, 3a3, . . ., Pay, IePecTaBIeHHbIe B HEKOTOPOM HOPdAKe, 00pa3yioT apudMeTHIecKyIo
porpeccuro’?

3. HarypaJsbHble unciia mokpaiieHsl B jiBa npeta. Jlokaxkure, 4To HaifiAéTCd Takas OECKOHEUHAs BO3pac-
Tallas 10C/JaeJ0BaTeIbHOCTh HATYPAJIbHBIX Yucesa a1 < Gg < ..., 9YTO PA3HOCTH @;11 — G; OIPAHUYEHBI,
1 JIJIS BCAKOTO HATYPAJILHOTO N HAMJIETCA HATYypaJbHOE T TaKoe, YTO BCe YUCIa ay + T,ay + T, ..., 4y, + T
UMEIOT OJINH U TOT K€ IIBET.

4. Ha crose crodar 32 oJMHAKOBBIX CTaKaHa, B HUX HaJUTa BOJA. 3a XOJ MOYKHO BbIOpaTh 30 cTaKaHOB
U 1epepacipeie/iInTh UMEIOIIYIOCsd B HUX BOJLY MEXKJIy HUMH Tak, YTOObI BO Bcex 3Tux 30 crakaHax CTaJIo
nopoBHy BojbI. [Ipu j1060M Jn HAYAILHOM pacIpe/le/IeHUH BOJIBI TI0 CTaKaHaAM MOXKHO 38 HECKOJIBKO XOJI0B
JIOOUTHCSA TOTO, ITOOBI BO BCEX CTAKaHAX CTAJIO TOPOBHY BOJIBI?

5. Buccekrpuca yriia B #HepaBHOOeperHOr0 Tpeyronbanka A BC mepecekaer orpe3ok AC u onmcanuyto
OKPYZKHOCTb 9TOTO TpPeyrojabHuKa B Toukax P m D coorBerctBenno. Touku K, L, M n N — cepeamabl
orpeskoB AD, AP, PC u CD coorserctBenno. /Inaronasu gersipexyroiabuuka K LM N mepecekaiorcs B
touke O. Jlokaxkure, 9T0 OKPYKHOCTHU, OMKUCAHHBIE 0KOJIO TpeyroibunkoB BK L, BMN u ON K, numeior
OOIIYI0 TOYKY.

6. Ha ntockoctn napucoBam prosieToBbIi HepaBHOOEIPEHHDBI TPEYTOJHLHUK U €0 BIIUCAHHYIO OKPY K-
HOCTB. 3aTeM TOJIyOBIM IIBETOM IIPOBEJIM TPU OTPE3KA, COeMHAONINE BEPIIMHBI (DUOJIETOBOIO TPEYTOJIhb-
HUKa W TOYKM KacaHWs BINCAHHON OKPY’KHOCTHU C MPOTHBOIOJIOKHBIMIA CTOPOHAMU. PaccMOTpUM JITHHBI
Bcex 9 OTPE3KOB, Ha KOTOPbIE IOJIyOble OTPE3KHU Pa3OUBAIOTCH JIPYT JAPYTOM U BIIMCAHHON OKPYZKHOCTBIO.
Kakoe MuHMMAaIbHOE KOJTMIECTBO PA3JIMIHBIX JJIUH MOLJIO IOy IUTCS !

7. JloKaxKuTe, 9TO CyMIECTBYeT GECKOHEYHO MHOTO HATYPAJILHLIX 72, I/ KOTOPBEIX YeTBEPHYHAS 3aIliCh
gucia n? cocrout ToIbLKO U3 udp 1 u 2.

8. Bynem naseBate dyukimo f:{1,2,...,1001} — Z nowmu mno204ieHOM, €CIIH CYIIECTBYET MHOIO-
aier p(x) = agr? +. .. +a1r+ag, B KOTOPoM Bee KOIhMUIUEHTHI @, — HeJIble YHC/Ia, He TTPEeBOCXO/IAIHe
o mozysto 201, u pasuocts |f(z) — p(z)| < 1 mag Beex o € {1,2,...,1001}. Haiizure KosmaecTBO mo4uTH
MHOT'OYJICHOB.

9. CymMma 0OpaTHBIX BEJIMYWH MOJIOXKHUTEIbHBIX dnces a, b n ¢ paBHa 1. Jlokaxkure HEpaBeHCTBO

b+c a+tc b+ a 12
+ + = .
a+bc b+ac c+ab  a+b+c—1

10. Usnauansno B 999 KIIETOK K/IETYATOH KOOPIMHATHOMN IIOCKOCTH IOCTaBU/IM 10 dumke. Ecin tpu
KJIETKU @, b, ¢ CTOAT MOJPSIJ] 110 TOPU3OHTAIN MM BEPTHKAJM, IPUYEM B @ U b cTOAT (DUIIKH, a ¢ IIyCTa,
1O (QUINKA U3 @ MOXKET 3a XOJ[ [ePelPBIrHYTh B ¢. MoKeT Jim 0Ka3aThCst, 4ToO Jyist JH000r0 HATYPAJIbHOIO
N MOKHO COBEpIIUTL HECKOJILKO XOZOB Tak, 4To B mosocax |z| < N u |y| < N He ocraHercss HE OHOI
dburkn?



