XXV KYBOK ITAMATH A.H.KOJIMOT'OPOBA. Tseps, 28.11 — 05.12.2022
MATEMATUYECKHNUN BOM Ne1. 30.11.2022
IOHNOPBHBI, BBICITTA 4 JIUTA

1. B maxmaraoM Typaupe npununmasin yaactue 1000 genosek. Kaxkiprit yaacTuk cbirpaJs posao 200 urp,
JIOObIE JIBa yYACTHUKA, CHITPAJIN JPYT ¢ JAPYroM He 6ojiee 0JHOrO pasa. 3a moparkeHue Urpok mosydast ()
OYKOB, 3a HIYBIO 1/2, 3a m0bemy 1 ouko. Pesysbrar nurpoka — cymma HabpaHHBIX UM 049KOB. [lociie TypHu-
pa y KaxkJoro ydJacTHuKa rnocuautain koddduruent 3oanebopua. Koadbdunuent 3onnebopHa yIacTHIKA
CKJIQJIBIBAETCS U3 CYMMBI TPEX UUCe/T: KBaIpPaTa ero Ynucja 09KOB, CYMMbI BCEX OYKOB COIIEPHUKOB, Y KOTO-
PBIX JIAHHBIH YIACTHUK BBIUTPAJI, U ITOJOBUHBI CYMMBI OYKOB COIIEPHUKOB, C KOTOPBIMU JTAHHBIN yIACTHUK
chirpaJi BHUUbIO. JlokaxkuTe, 9T0 HailjleTcsd ydacTHUK ¢ Koadduimentom 3orHebopHa He Menbire 20 000.

2. Ilycrs w — ommcanHast OKpyzKHOCTH Tpeyrosbauka ABC, B kotopom AC < AB, K — cepenuna
ayru BAC, KW — auamerp okpyzkHoCTH w. OKPY>KHOCTH 7y BIUCAHA B KPUBOJMHEHHBIA TPEYroJIbHUK,
obpazoBannbiii orpeskamu BC', AB u menbineit jgyroit AC' okpyzuOoCcTH W. OKa3a/10Ch, YTO OKPYKHOCTD 7Y
rakxke Kacaercas KW B touke F. Ilycts [ — menTp BumcanHoit okpyzkHoctu Tpeyroabanka ABC, M —
cepeunaa MenbIneit qyru AK |, a T — Bropas Touka nepecedennsi M ¢ okpyKHOCTBIO w. /lokaxkure, 910
npsimbie F'I, TW n BC nepecekaloTcst B OJHOM TOYKE.

3. Touka M BuyTpu tpeyronbuuka ABC takosa, uro /MAC = /M BC'. Touka N cummerpudana M
OTHOCUTEJILHO cepeHbl cToporbl AB. Jlokaxkure, aro AM - BM + CM - CN > 2S(ABC).

4. Vnbs oTMedaeT Ha KJIeT9aTol IJIOCKOCTH HeCKOJIBKO KJ1eToK. [loc/ie 3Toro mpoie/ibIBaroTCs CJIe Iy OIe
OIlepaIfi: €CJIM Y KAKOH-TO HEOTMEUEHHON KJIeTKH OTMEYEHbI XOTs ObI 4 COCEIHNX C Heil 110 CTOPOHE WJIN
YTJIy, TO €€ ToKe oTMedaioT. BepHo ji, aro b MoykeT BRIOpATh HATYpaIbHOE 1o 1 OTMETUTH N3HAYAIbHBIE
N KJIETOK TaKUM 00pa3oM, 9To0ObI ITOCIe HECKOJILKIAX OIEPAIMil 0Ka3aJI0Ch He MEHEee ”72 + 1000 orMe4YeHHBIX
KJICTOK !

5. Cymma 100 10/I02KUTETBHBIX YHCEJI paBHA CYMMe UX O0paTHBIX BeqmdanH. JlokaxkuTe, 910 cyMMa TI0-
nmapHbIX mponsBeaernit 100 nexomubix uncen He Menee 4950.

6. ITers BemmceBaeT Ha 1ocKy Bee 2% crpok maumwmer 100, COCTOATINX U3 HyJIeH U eIMHNIL, KasKLyIo — JII00

KpaCHBIM, JTUOO cuHUM MapKepoM. 3aTeM Bacs BbiOupaer HerrycToil HaOOp MO3UIHUI 1 pa30UBAET BCE CTPOKH
Ha Mapbl, B KaXKJO M3 KOTOPBIX CTPOKM OTJINYAIOTCS POBHO B BBHIODAHHBLIX No3unusax. Bceerja jm Bacsa
CMOZKET BBIOPATH 9TOT HAOOP MO3UIMIT TaKUM 00pa30M, YTOOBI CPEJIN STUX TAP KOJUIECTBO OJIHOIBETHBIX
OTJIMYAJIOCH OT KOJIMYECTBA PA3HOIBETHBIX !

7. Hanbl HaTypaJjbHble Yucjaa m u n, oosbinue 1. JlokaykKuTe, 9TO CYHMIECTBYIOT HATypPaJbHbIE THC/IA
a; < ag < ... < @, JJId KOTOPBIX IIPH JIOOBIX ¢ M j Takux, 4To 1 < ¢ < j < m, 4ucio a; JAeIUTCd Ha
n(a; — a;).

8. Carrte OpyYuIn COOPYIUTH KOMIIBIOTED, BBIMUC/ISIONINN KBaIPAT CyMMbI 99 HEOTPHUIIATE/IbHBIX THUCET,
me Oosbrmx 1. Carra BMecTo 3toro momobpast 99 dpyukmuit fi, fo, ..., fo9, ¥ KOTJIA B KOMIBIOTED BBOJIAT
YUCJIA L1, . .., Tgg, OH BEIBOIUT CyMMY f1(x1)+ ...+ foo(Zog). Pe3ysbrar BounC/IeHsI, KOHEYHO, HE BCErJIa
Touer, HO Callla TOBOPUT, UTO OIMMMOKA BBIYUCICHUS (T.€. MOJYJIb PA3HOCTH MCKOMOTO KBaJpaTa CyMMbI 1
[OJIy YeHHOTO pe3yJ/IbTaTa) HUKOT/a He TIPEeBOCXOIUT HEKOTOPOTo duciia m. [Ipu KakoM HANMEHBIIEM 1 9TO
MOXKEeT OBITH BEPHO?

9. Ha cropone BC octpoyroabaoro Tpeyroyabpunka ABC BpiOpana Touka D. OnmcaHHas OKPYKHOCTD
tpeyrosibauKa AD B miepecekaer otpe3ok AC B Touke F, a ommcaHHas OKPY:KHOCTBH Tpeyrosibauka ADC
nepecekaer orpe3ok AB B Touke F. [Ipsimbie AD, BE u C'F nepecekaior onmucaniyoo okpyzxkuoctb ABC
B Toukax Dy, Fy u Fy coorBercTtBenno. [lycrs I m [ — 1meHTPBI BIUCAHHBIX OKPYYKHOCTEN TPEYTOJIbHUKOB
DEF w DyFE4Fy coorBercrBenno. lokaxkute, uyro Touku F, F', I, [ jnexar Ha OJIHON OKPYKHOCTH.

10. B mocsienoBarenbrocTi {a,} HATYPAJIbHBIX THCEIT JJId Kaxkaoro n > 2022 9ucio a, — HauMeHbIIee,
JIJIT KOTOPOT'O CYMMA Gy, 2021 + - - - + Ap_1 + @y, — TOIHBIN KBaIpaT. VI3BecTHO, 9TO uncsio 8085 BeTpedaeTcs
B IIOCJIEJIOBATEILHOCTH OECKOHEYHO MHOTO pa3. /lokaxKkure, 4T0 cymMMa a,_ 2921 + - - . + Apn_1 + @, TPU BCEX
JIOCTATOYHO OOJIBIITUX 7 IPUHUMAET OJHO U TO K€ 3HAaUeHUe, U HailuTe 9TO 3HAUEHUE.



XXV KYBOK ITAMATH A.H.KOJIMOT'OPOBA. Tseps, 28.11 — 05.12.2022
MATEMATUYECKHNUN BOM Ne1. 30.11.2022
IOHNOPHBI, ITEPBAZ4 JIUTA

1. B maxmaraoM Typaupe npununmasin yaactue 1000 genosek. Kaxkiprit yaacTuk cbirpaJs posao 200 urp,
JIOObIE JIBa yYACTHUKA, CHITPAJIN JPYT ¢ JAPYroM He 6ojiee 0JHOrO pasa. 3a moparkeHue Urpok mosydast ()
OYKOB, 3a HIYBIO 1/2, 3a m0bemy 1 ouko. Pesysbrar nurpoka — cymma HabpaHHBIX UM 049KOB. [lociie TypHu-
pa y KaxkJoro ydJacTHuKa rnocuautain koddduruent 3oanebopua. Koadbdunuent 3onnebopHa yIacTHIKA
CKJIQJIBIBAETCS U3 CYMMBI TPEX UUCe/T: KBaIpPaTa ero Ynucja 09KOB, CYMMbI BCEX OYKOB COIIEPHUKOB, Y KOTO-
PBIX JIAHHBIH YIACTHUK BBIUTPAJI, U ITOJOBUHBI CYMMBI OYKOB COIIEPHUKOB, C KOTOPBIMU JTAHHBIN yIACTHUK
chirpaJi BHUUbIO. JlokaxkuTe, 9T0 HailjleTcsd ydacTHUK ¢ Koadduimentom 3orHebopHa He Menbire 20 000.

2. [lycth w — onmcanHast OKpyzKHOCTH Tpeyroiabunka ABC, B koropom AC' < AB, K — cepenuna jiyru
BAC okpyxuoctu w. OKpyzKHOCTB Y BIIMCAHA B KPUBOJMHEHHBIN TPEYTOJbHUK, 0Opa30BAaHHBII OTPE3KAMU
BC, AB u menbineit jgyroit AC okpyxkuoctu w. OKa3a/I0Ch, 9TO OKPYKHOCTH 7 TAKKe KACACTCS CePeINH-
Horo neprenukyssipa kK BC' B Touke F. [lycts [ — meHTp BrmcanHo#l OKpy2KHOCTH Tpeyroabanka ABC,
M — cepequna menbmeit gyru AK okpyx)uoctn w. lokaxkure, aro M1 = MF.

3. Touka M BuyTpu Tpeyrosbiuka ABC' Ttakosa, uro /MAC = ZMBC. Touka N cummerpuana M
OTHOCUTEJILHO cepe bl croporbl AB. Jlokaxkure, aro AM - BM + CM - CN > 2S(ABC).

4. Unbs oTMedaeT Ha KJIeT9aTO! IIJIOCKOCTHA HECKOJIBKO KJleToK. [lociie 3Toro mpo/iesibIBaoTes Cie Iy orme
olepanuun: €cjim 'y KaKOM-TO HEOTMEUYEHHO! KJIETKH OTMEYeHbl XOTs 6bI 4 coceHux C Hell 110 CTOpOHE HUJIn
yIJIy, TO €€ Toxke oTMedaloT. Bepno jmm, uro Miaba moxker BbIOpaTh HaTypaabHoe n, dosbiiee 1000, n
OTMETHUTH W3HAYAJIbHBIE N KJIETOK TaKUM 0Opa30M, YTOOBI IOCJIe HECKOJBKUX OIepaIiii OKa3ajaoCh He

n2
MeHee 5 4 OTMEYEHHDBIX KJIETOK !

5. Cymma 100 10/I02KUTETBHBIX YHCEJI paBHA CYMMe UX O0paTHBIX BeqmdanH. JlokaxKkuTe, 910 cyMMa TI0-
nmapHbIX mpousBeaernit 100 ncxoqubix uncen He Menee 4950.

6. Ha mocke manmcan B psj 2022 menbix gucia. 3a oquH X0/ Bacst MoxkeT BBIOpaTh HATYPATBHOE THUCTIO
1 < k <2022, nocte gero Ilets mposken mbo npubaBuUTh KO BCEM YuC/IaM Ha MecTax ¢ 1-ro 1o k-oe 1o 1,
OO BBIYECTh U3 BCEX 4ncesl Ha MecTax ¢ 1-ro 1o k-oe 1o 1. Bacs xodet, 9To0bI Uepe3 HECKOJIBKO XOJI0B
HA JIOCKE TOSBUJIOCH unc/io, kpatuoe 10. Moxer s lers emy nomermats?

7. Jlanbl HaTypaJgbHbIe Ynciaa m u n, oosjbiiue 1. JlokaxKure, 4TO CyIIECTBYIOT HATypaJbHbIE THUCTIA
a; < ag < ... < @, JJId KOTOPBIX IIPHU JIOOLIX ¢ M j TakuX, 4To 1 < 7 < j < m, 4uCiIo a; JeIUTCs Ha
n(a; — a;).

8. Cale HOpy4YrIn COOPYAUTH KOMIIBIOTED, BLITAC/IAIONINI KBaJApaT CyMMbI TPEX HEOTPUIATEIbHBIX Ud-
cet, He 6osbiux 1. Carra BMecTo 9toro 1mogobpan dyuknuu f, g u h, 1 KOrja B KOMIIBIOTED BBOJAT THCIIA
x,y u z, on BeBoIUT cymmy f(x)+¢g(y)+h(2). Pesynbrar Beraucienns, KOHETHO, He Beeryia ToYeH, HO Bacs
IOBOPHT, YTO OINMUOKA BBIYUCIEHUS (T.€. MOJLY/Ib PA3HOCTH UCKOMOTO KBa/IPATa U TIOJIy I€HHOTO PE3y/IbTaTa)
HUKOTJIa HE MPEBOCXOJUT HEKOTOPOro ¥nca m. 1Ipy KaKoM HanmMEHBIIEM 1717 3TO MOYKET ObITh BEpHO?

9. Ha cropone BC' octpoyrosibHoro tpeyrosbinka ABC Boibpana Touka D. OmnumcanHasg OKpPY>KHOCTD
rpeyrosibanka AD B nepecekaer orpe3ok AC B Touke F, a ommcaHHas OKPY:KHOCTBH TpeyroJibauka ADC
nepecekaer orpe3ok AB B Touke F. [Ipsmbie AD, BE u C'F nepecekaior onucanuyo okpyzxuoctb ABC
B Toukax Dy, Fy u Fy coorBercTBenno. [lycrs I u [ — 1MEHTPBI BIUCAHHBIX OKPYKHOCTEN TPEYTOJTbHUKOB
DEF w Dy F,F; coorBercrBenno. Hokaxkute, aro Touku F, F', I, [ nexxat Ha OJIHON OKPY?KHOCTH.

10. B nocsienoBarenbaocT {a,} HATYpaJIbHBIX YHCEJT JIJId Kaxkgaoro n > 2022 9ucio a, — HauMeHbIIee,
JIJI KOTOPOTO CYMMA @y, 2021 + - - - + Gp_1 + @y, — TOUHBIN KBaJIpaT. 3BecTHO, wTO uncsio 8085 BeTpevaeTcs
B IIOCJIEIOBATEIBHOCTH OECKOHETHO MHOTO pa3. /lokaxkure, 4TO cymMMa d,_2921 + - . . + apn_1 + @, TpU BeEX
JOCTaTOYIHO 6OJIBHII/IX n IIpuHUMaE€T OJHO U TO K€ 3Ha1dYeHue, u Ha.fI,ZLI/ITe 9TO 3HAYECHUE.



XXV KYBOK ITAMATH A.H.KOJIMOT'OPOBA. Tseps, 28.11 — 05.12.2022
MATEMATUYECKHNUN BOM Ne1. 30.11.2022
IOHNOPHBI, BTOPAZ4 JIUTA

1. B maxmarnom Typuupe npunuMasn ydacrue 1000 demoBek. Kaxkiapiit ygacTHuK cbirpas posHo 200
Urp, JIOOBIE JIBa YIaCTHUKA CBHIIPAJIHU JAPYT € APYTOM He Hojiee 0JIHOrO pasa. 3a MOopaykKeHne UrpoK MOJTyTal
0 oukoB, 3a HUYBIO 1/2, 3a mobeay 1 ouko. Pesyibrar mrpoka — cymma HaOpaHHBIX UM O4YKOB. [locse
TYpHUpaA y KaxKJIOro ydacTHuka rnocuautain Kodddumuent Beprepa. Kosddurument Beprepa yuacrauka
pPaBeH CyMMe BCeX OYKOB COIEPHUKOB, ¥ KOTOPBIX JIAHHBIN YIaCTHUK BBIUTPAJI, ILJIIOC MTOJIOBUHA, CYMMBI Ot-
KOB COIIEPHUKOB, C KOTOPBIMHI JIAHHBIN yIaCTHUK ChITPasl BHUIBIO. /[lokaxkuTre, 910 cymMMa KO3(DDUIMeHToB
Beprepa Bcex y4acTHUKOB He MpeBocxonuT 10 MUIITHOHOB.

2. Jlana Tpanenus ABC'D c napasiensabiMu croponamu AB u C'D. Touka F BbiOpaHa Ha IPOIOJIKEHUN
croponbl BC' Tak, aro orpe3ok AFE nepecekaer orpe3ok C'D. Ha orpeske AD namnuiach Touka F Takast, 9TO
LEAD = ZCBF. llycts I — touka nepeceuenus orpe3kos C'D u EF'| J — TouKa nepecedeHns: mpsMbIX
AB u EF, K — cepenuna orpe3ka FF| npudem K jexkut Ha orpeske [E. Jlokaxkure, uro K jexur
Ha onucaHHOi okpyx)HOCcTH AABI TOrma m TOJIBKO TOrja, Korjga K JIeXKUT Ha OIMMCAHHON OKPYXKHOCTH

ACDJ.

3. [lepBoHayabHO Ha JOCKe HAIMCAHO HaTypaJbHoe dncio 200. 3arem KaxKayio munyTy Heiimap mpose-
JIBIBAET CJeayronryio onepamuio. OH BeIOUpaeT OJHO U3 UMCe/l Ha JIOCKe, IIyCTb M, U ero JAejauTesb d > 1
1 JIOIHMCHIBaET Ha JIOCKYy 4uncjo n + d. Kakoe nauboJibiiiee coctaBHoe uuco Hefimap HuUKOTIa HE CMOXKET
Halucarb Ha JOCKe?

4. Ha nnockoctn niposesin 2022 npsiMble Tak, YTO HUKAKHUE JIBE MPOBEJIEHHBIE MIPsIMbIE He MapaJlieIbHbl,
HUKAKUe TPU HE MEPECEKaIOTCs B OJHON TOYKE. DTH HPsSIMble Pa3dU/IN MJIOCKOCTH HA KOHEUYHBbIE U OECKO-
Hegnble obacTu. MoxkKeT Ji 0Ka3aThCsA, YTO BCE KOHEYHBIE 00JIACTH UMEIOT TEJIYIO ILJIONIA/Ib !

5. Cymma 100 moJI0KUTETBHBIX YHCEJI paBHA CYMMe UX O0paTHBIX BeqmdanH. JlokaxkuTe, 970 cyMMa TI0-
napHbIX mpousBeaennit 100 ncxoqubix uncen He menee 4950.

6. Ha mocke manmcan B psay 2022 mensix gucia. 3a oguH xoj1 Bacs MoxkeT BBIOpaTh HATYpPATIbHOE THUCTIO
1 < k <2022, ocite gero Ilets mosken mbo npubaBuTh KO BCEM YMC/IaM Ha MecTax ¢ 1-ro 1o k-oe 1o 1,
OO BBIYECTHh U3 BCEX UMcesl Ha MecTax ¢ 1-ro 1o k-oe 1o 1. Bacs xoder, 9To0bI Uepe3 HECKOJIBKO XOJI0B
Ha JIOCKe IMOSIBIIIOCH 1unciio, Kpataoe 10. Moxker s Ilerst emy momemars?

7. Jlokaxkure, 9TO JIJIsd JTIOOOr0 HATYPAJIBLHOTO YHCIa N CYNIeCTBYEeT HaTypabHOe YUCIO0 k Takoe, 9TO BCe
yncsa k, k2, ..., k™ UMeIOT B cBOeil JecaTHYHON 3allucy 4eThIpe IOl Wiayle mudpbl, obpasyomie
qucyio 2022.

8. Carrte mopy4amn/iv COOPYAUTH KOMITBIOTED, BBIUUCISIONINI KBaIPaT CyMMBbI JIBYX HEOTPUIIATETbHBIX I~
cest, He bospmux 1. Carra BMeCcTo 9Toro mogoopast GyHKIuE f 1 ¢, 1 KOTJa B KOMIIBIOTED BBOJST YUCTIA T
u y, od BeiBogUT cymmy f(x)+g(y). Pesynbrar Berauciienus, KOHedHO, He Beerjia ToueH, Ho Callla roOBOpHT,
9TO OMMOKA BBIYUCICHUS (T.€. MOJYJIb PA3HOCTH MCKOMOTO KBaJIpaTa CyMMbI U MOJIYYEeHHOI'O pe3y/IbTraTa )
HUKOI'Ia HE ITPEBOCXOJUT HEKOTOPOI'O YHCJIa 171. HpI/I KaKOM HaMMEHBIIIEM 717 9TO MOZKET 6bITb BepHO?

9. Ha croporne BC octpoyroabaoro tpeyroyabpunka ABC BbiOpana Touka D. OumcaHHas OKPYKHOCTD
tpeyrosbauKa AD B mepecekaer otpe3ok AC B Touke F, a ommcaHHas OKPY:KHOCTB Tpeyrosbauka ADC
nepecekaer orpe3ok AB B Touke F. [Ipsimbie AD, BE u C'F nepecekaior onmcaHuyoo okpyzxkuoctb ABC
B Toukax Dy, Fy m Fy coorBercTBenno. [lycrs I m [ — 1eHTPBI BIUCAHHBIX OKPYKHOCTEN TPEYTOJIbHUKOB
DEF n DyFE\F| coorBercTtBenno. /lokaxkure, uro Touku F, F'| I, [} nexar Ha OJHON OKPY>KHOCTH.

10. B nocsieoBarenbrocT {a,} HATYPAJIbHBIX THCEI JJIS Kaxkaoro n > 2022 9ucio a, — HauMeHbIIee,
JIJIT KOTOPOT'O CYMMA Gy, 2021 + - - - + A1 + Gy, — TOIHBIN KBaIpaT. VI3BecTHO, ¥TO uncsio 8085 BeTpedaercs
B IIOCJIEJIOBATEILHOCTH OECKOHEYHO MHOTO pa3. /lokaxKure, 4TO cymMMa a,_ 2921 + - - . + Apn_1 + G, TPU BCEX
JIOCTATOYHO OOJIBIINX N IPUHUMAET OJHO U TO »Ke 3HAUYeHue, U HailuTe 9T0 3HaYeHUe.



