LVIII VPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. KINPOB, 05.05 — 11.05.2022
MATEMATUYECKUM BOM Ne2. 08.05.2022
CTAPIITA Y I'PVYIIIIA, BBICIIIAS JINUTA

1. I3 Touku A K OKpYy2KHOCTHU W IIpoBejieHbl Kacareabable AB u AC. Ha orpeskax
AB un AC Bwibpansl Toukn D u E coorBercTBeHHO Tak, 9yro Z/DEA — npsamoii. I[lycTs
F' — mouka, cumMmerpudHas Touke F otHOcuTesibHO npsimoit BC'. JlokakuTe, UTO TEHTP
OKPY2KHOCTH W JIEXKHUT Ha Impsimoii D F'.

2. Hawnbl 1esible ancaa ag, bg, co, a, b, ¢ Takue, aro (ag, by, co) = (a,b,c) = 1. Hoka-

JKUTE, 9TO CYIIECTBYIOT HATYpPaJbHOE N U IeJble a1, A2, ..., Gy = @, by, ba, ..., by, = b,
C1, C2, ..., Cp = C TAKHE, 9TO a;_10a; + b;_1b; + c;_1c; = 1 upu 1 <2 < n.
3. Yucna dy, do, ..., d, — Bce HaTypaabHBle AeauTenn uncaa 102922, Haiimure cymmy
1 1 1

+ ..

dl + 101011 + d2 + 101011 - dn + 101011 :

4. 2022 mapuka BBLIOXKEHBI B Psijl. VX 11BeTa depeyroTcs: JY€pHbIi, OesIblil, Y€PHBbI,
Oenblii, . ... Baca Uépnniit u Ilers Besnsrit xogsar mo ouepenn, HaunHaer Bacs. CBouMm
XOJIOM UTPOK BBIOMpAET JIBa IIAapUKa CBOErO IIBETa, MEXKJIy KOTOPBIMH JIezKaT TOJIHKO
IMIAPUKU Ty?KOro IBera (XOTs Obl OJIMH), W MEPEKPAIIUBAET BCE TU IIPOMEIKYTOUHBIE
IMapuKN B CBO 1BeT. Kciim ouH M3 UTPOKOB HE MOXKET CJIe/IaTh XOJI, UTPa IIpeKpalia-
ercd. Bacsg xodeT, 4TOObI B 9TOT MOMEHT OBLIO KaK MOXKHO OOJIbIIIE UEPHBIX ITAPUKOB.
Kaxkoe nHanboJibIliee KOJIUIECTBO IIAPUKOB OH MOXKeT cebe obecrevunTh?

5. Kaxgasa kierka gockm 41 X 41 okpalmeHa B CHHUNU WA KPACHBIA IBET, TPUIEM
KJIETOK KaxkJI0To n3 11BeToB He MeHee 780. /lokakure, 4T0 MOXKHO BBIOpaTh 40 KJI€TOK:
20 cuaux u 20 KpacHBIX TAKUM 00pPa30M, UTO HUKAKHE ABEe BHIOpAHHBIE KJIETKH HE CTOAT
B OJIHOU CTPOKE WJIM B OJHOM CTOJIOIIE.

6. /lokaxkuTe HEpPABEHCTBO

a? N b2 N 2 >a+3/b3+c3
b+c¢c c¢c+a a+b” 2 2

JJId BCeX ITOJIOZKUTEJIbHBIX 9UCeJI a, b, C.

7. Han ocrpoyrosabubliil TpeyroiabHuk ABC, Touka H — To4uKa IiepecedeHuns: ero BbICOT,
M — cepenuna orpeska AH. Ilycrs O1 n Oy — IEHTPBI OKPYKHOCTEH, IIPOXOIATINX
qepe3 H u kacaromuxcst orpe3ka BC B Toukax B u C coorBercrBerno. Ilycts X —
IIEHTP BHEBIIMCAHHON OKPY2KHOCTHU Tpeyrojabuuka (O H M, kacatomeiicst cropouabt O1 M.
Amanormano onpesessiercst Touka Xo. Jlokaxkure, ato 010 || X7 Xo.

8. Jlano meuérnoe mpoctoe 4yucio p. Ilociie10BaTeIbHOCTD HEJIbIX HEOTPHUIATEIbHBIX
quces aq, ag, - .., Ap, KAKJI0€ U3 KOTOPBIX MEHbIIIE D, HA30BEM NPEKpPacHol, ecin
(1) a1 +ag + ...+ a, He menUTCA HA D]
(2) a1ag + agas + ... + ap_1ap + apay gesnurcs Ha p.
HaiinTe KOIm4ecTBO NPEKPACHBIX IOCJIEI0BATCIBLHOCTEI.



LVIII YVPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. KINPOB, 05.05 — 11.05.2022
MATEMATUYECKU BOM Ne2. 08.05.2022
CTAPIITA Y I'PVIIIIA, IIEPBAS JIUTA

1. Ha croponax AD u DC nemprouga ABCD (AB = BC, AD = DC') BeiOpajit TOUKH
F u F coorBeTCcTBEHHO Tak, 4To Iipsimasi I/ F' napasnenbaa cropone BC'. Jlokaxkute, 9T0
TOYKa, CAMMeTpHuYIHast Touke F' orHOCHTebHO auaronau AC, mexut Ha npamoit BE.

2. [aubl 1esibie uncaa ag, bg, co, a, b, ¢ Takue, aro (ag,bo,co) = (a,b,c) = 1. Hoka-

JKUTe, 9TO CYIIEeCTBYIOT HATYpPaJbHOE N U IeJble a1, A2, ..., Gy = @, by, ba, ..., by, = b,
c1, Co, ..., Cp, = C TAKUE, 9TO a;_1a; + b;_1b; + c,_1c;, =1 upn 1 < i < n.
3. Yucna dy, do, ..., d, — Bce HaTypaJbHble Aeaureau unciaa 102922, Haiiure cymmy
1 1 1

ot g

d, + 101011 + do + 101011
4. 2022 mapuka BBLIOXKEHBI B pdaj. VX 1BeTa depepyioTcs: UY€pHbIH, Oesblil, YEPHBIH,
Oesbril, . ... Baca Yépuniit u Ilers Besbrit xomar mo ouepenn, HaunHaeT Bacs. CBoum
XOJIOM UT'POK BBIOMpAET JIBa IIapUKa CBOErO I[BETA, MEXKJIy KOTOPBIMH JIeZKaT TOJIBKO
MIAPUKHN 9yKOro IBeTa (XOTs Obl OJINH), W MEPEKPAINBAET BCE ITU IIPOMEXKYTOUHBIE
IMapUKHU B CBO# IBeT. Kiciim ofMH M3 UTPOKOB HE MOXKET CJIe/IaTh XOJI, UT'Pa IIpeKpala-
ercd. Bacs xodeT, 4TOObI B 9TOT MOMEHT OBLJIO KaK MOXKHO OOJIbIIIE UEPHBIX ITAPUKOB.
Kaxoe nHanboJibIliee KOJIUMIECTBO MAPUKOB OH MOXKeT cebe 00ecIeunTh?

5. Kaxnasa kmerka gockm 41 X 41 okpalleHa B CHHUIT WM KPACHBIN IBET, MIPUIEM
KJIETOK KaxkKJI0ro n3 11BeToB He MeHee 780. /lokarkure, 4T0 MOXKHO BbIOpaTh 40 KJI€TOK:
20 cunux u 20 KpacHbIX TAKUM 00pPa30M, YTO HUKAKHUE JIBE BHIOpAHHBIE KJIETKHA HE CTOAT
B OJIHOU CTPOKE WJIM B OJHOM CTOJIOIIE.

6. CymMa TI0JTIOXKUTEJIbHBIX duces a, b, ¢ papua 1. Jlokaxkure, 910

1 n 1 n 1 S 7
a+bc b4+ca c+ab” 1+abe

7. Hau octpoyrosbabrii Tpeyroabauk ABC, Touka H — ToYKa ImepecevdeHnst ero BbICOT,
M — cepenmna orpeska AH. Ilycts O1 m Oy — TEHTPBI OKPYKHOCTEH, ITPOXOIATIIX
vepe3 H u kacaromuxcst orpeska BC' B Toukax B u C' coorBercrBerno. Ilycrs X; —
IIEHTP BHEBIIMCAHHON OKpy2kHOCTU Tpeyroabauka O H M, kacatomeiicss croporabt Oy M.
Awnanoruano onpeessiercst Touka Xo. Jlokaxkure, aro 010 || X7 Xo.

8. /lano HeuéTHOe IpocToe umcyao p. llocaenoBarebHOCTD MEJIBIX HEOTPHUIIATEIbHBIX
quces ai, ag, ..., ap, KaXKJA0€ U3 KOTOPBIX MEHbIIE p, HA30BEM npexpacHoli, eCiin
(1) a1 + a2 + ...+ a, me gesurcs Ha p;
(2) aiag + azaz + ...+ ap_1ap + apa; JETATCA HA P.
HaiinuTe KoIm4iecTBO NpeKPaCHBIX MMOCJIEIOBATEILHOCTEI.



LVIII VPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. KINPOB, 05.05 — 11.05.2022
MATEMATNUYECKUN BOM Ne2. 08.05.2022
CTAPIIIAY I'PVIIIIA, BTOPAS JIUTA

1. Ha croponax AD u DC nemprouga ABCD (AB = BC, AD = DC') BeiOpajit TOUKH
F u F' coorBeTCcTBEHHO Tak, 4To npsimasi I/ F' napasnenbaa cropone BC'. Jlokaxkute, 9T0
TOYKa, CHMMeTpHuYIHast Touke F' orHOCHTebHO auaronayu AC, mexut Ha npamoit BE.

2. Ilycrb (a1, as,...,as) — nepecranoBka uuces (1,2,...,8). Kakoe nHaubosibinee Ko-
JITIECTBO TOYHBIX KBAJIPATOB MOXKET OBITH CPEIU UUCe]I a1, A1 +asg, ..., 1+a2+...+ag?
HanmomHmM, 9TO TOYHBIM KBaJIpPaTOM HA3bIBAETCS KBaApPaT II€JI0I0 YKCJIA.

3. Yucna dy, da, ..., d, — Bce HaTypaubHble Aeaureau unciaa 102922, Haiimre cymmy

1 1 1
dl + 101011 + d2 + 101011 Tt dn + 101011 '

4. 2022 mapuka BBLIOXKEHBI B pdaj. VX mBeTa depeyioTcs: UY€pHbIH, Oesblil, YEPHBIH,
Oespril, . ... Baca Yépuniit u Ilers Bessrit xomar mo ouepenn, HaunHaeT Bacs. CBoum
XOJIOM UT'POK BBIOMpAET JIBa IIApPUKA CBOErO I[BETA, MEXKJIy KOTOPBIMH JIeXKaT TOJIHBKO
MIAPUKY 9yKOr0 IBeTa (XOTs Obl OJINH), W MEPEKPAITNBAET BCE ITU MIPOMEXKYTOUYHBIE
IMapuKW B CBO# IBeT. Kciim ofMH M3 UTPOKOB HE MOXKET CJIeJIaTh XOJI, UT'Pa IIpeKpala-
ercs. Bacs xoder, 4TOObI B 9TOT MOMEHT OBbLJIO KaK MOXKHO OOJIbINIE UEPHBIX ITAPUKOB.
Kaxoe nHanboJibIliee KOJINIECTBO MAPUKOB OH MOXKeT cebe 00eceunTh?

5. Kaxnaa kmerka gockm 41 X 41 okpalieHa B CHUHUIT WJW KPACHBIN IBET, IPUIEM
KJIETOK KaxkJI0ro u3 11BeToB He MeHee 780. /lokarkure, 4T0 MOXKHO BbIOpaTh 40 KJI€TOK:
20 cuaux u 20 KpacHbIX TAKUM 00Pa30M, UTO HUKAKHUE JIBE BHIOpAHHBIE KJIETKH HE CTOAT
B OJIHOU CTPOKE WJIM B OJHOM CTOJIOIIE.

6. CymMa TI0JTIOXKUTEJIbHBIX duces a, b, ¢ papua 1. Jlokaxkure, 910

1 n 1 n 1 S 7
a+bc b4+ca c+ab” 1+abe

7. an Brmmcannbiit gersipexyronbauk ABCD. Ha cropone AD wnamurach Touka P
takas, 4yro LAPC = 90°, ZABP = 90° u BP || CD. Ilyctb M — cepenuna PD.
Hoxkaxkure, aro ZACM = 90°.

8. 12 ntmpaToB paszHOTO BO3pacTa BBICTPOUJIUCH B Psijl OT CAMOT'O CTapIIEro K camo-
My miagmemy. Oun nogesnuin 2022 MOHETBI TaK, 9TO KaXK/IbIH IIUPaAT, KPOME CAMOIO
CTapIero, MOJydusI Ha 1 MOHETY MeHbIle, YeM cTodimuii rmepea auMm. Ilocie sroro Bpe-
MsI OT BPEMEHH OJIMH U3 IHPATOB, Y KOTOPOTO XOTd Obl 11 MOHET, OT/TAaéT KaKJI0My W3
OCTAJIbHBIX MUPATOB IO OJTHON MoHeTe. Kakoe HamboJIbIIee KOJTMYECTBO MOHET MOYKET
0Ka3aThCsl Y OJHOIO IUpaTa B Pe3yJIbTare TaAKUX OIllepaIluii’!



LVIII VPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. KINPOB, 05.05 — 11.05.2022
MATEMATUYECKUN BOM Ne2. 08.05.2022
CTAPIIIA Y I'PVIIIIA, TPEThSA JIUTA

1. dau tpeyroasauk ABC', B koropom BC' < AC. Touka M — cepemauna croponbsr AB.
Touka K cummerpudHa Touke B orHocuTenbHO npsimoit C' M. Ha orpeske C'M Hariach
takas Touka F, aro BC' = AFE. lokaxure, uro CF = AK.

2. ITycrb (a1, as,...,as) — nepecranoBka uuces (1,2,...,8). Kakoe nHaubosibinee Ko-
JITIECTBO TOYHBIX KBAJIPATOB MOXKET OBITH CPEIU UUCeI a1, 41 +ag, ..., G1+a2+...+ag?
HamoMHMM, 4TO TOYHBIM KBaJIPaTOM HA3bIBAETCs KBaApPaT II€JI0I0 YKUCJIA.

3. Ha mocke manmcano HatypaJyibHOE dncao. Korja Ha Jocke HANMCAHO YUCIO T, €T0
MOKHO 3aMEeHUTh OgHUM u3 uncea 2x u 2x + 1. CKOJBbKO CyIeCTByeT HAaTypaJbHbBIX
YUCesI, U3 KOTOPBHIX TAKUMU OIlePAIUsiMU MOXKHO MOJIyIUTh ducyo 20227

4. Cama BbIKJIa IbIBaeT B psit 20 moHeT. Kak1yro MOHETY OHa KJIaJIeT OPJIOM WJIU Pelll-
KOl BBepX 1o cBoemy BbIOODY. Ilocsie atoro Ams HasweBaer Calre mocse10BaTeIbHOCTD
u3 10 opsioB u periek. Carra Jo/KHA YJIAIUTh U3 CBOErO Psiia MOJOBUHY MOHET Tak,
9TOOBI OCTABIIIHECS MOHETBHI CJIeBa HallpaBO OOPA30BBIBAJIM IIOCJIE/I0BATEIHLHOCTD, Ha-
3BanHyto Aneii. /lokaxkure cymecrByer xoTs 661 1000 c11oco60B n3HAYAIBHO MOJIOKUATH
MOHETHI Tak, 9T00bl Callla ¢MOTJIa BBIMOJHUTH 3aJaHue HE3aBUCHMO OT TOT'0, KAKYIO
II0CJIEI0BATEIbHOCTh HA30BET AHS.

5. [TouroBoe otiesieHne Ha OCTPOBE, HACEJIEHHOM PBIApsiMi (KOTOPbIE BCET 18 TOBOPSIT
IpaB/ly) U JKeraMu (KOTOpbIe BCerja JIryT), JOBOJIBHO 3arpyzeHo. K okomkam cTosiT
JeThIpe odepein: B ofHOU 12 vesoBeK, B japyroit 11, B Tperbeil 15 u B weTBépTOit 14.
Kazknprii mmocerurenb, KpoMe TeX, KOTOPbIE CTOST IIEPBBIMH B CBOUX OdYEpeIdX, CKa-
zasr: «Cpenn JIroieil, CTOAIUX B OYepean 10 MeHsl, He MeHee ABYX JiKeroB». CKOJIBKO
phbIapeii B IOYTOBOM OT/IEJI€HUH !

6. Ilyctb @ > 0 u |b—c¢| > a. Jokaxkure, 9TO BBITOJHEHO XOTsI ObI OJTHO M3 HEPABEHCTB
b2 > dac u ¢ > 4ab.

7. Ha ocnoBanuu AD pasaoGempennoit Tpaneriuu ABC D mamnuiach Touka P Taxas,
yro ZAPC = 90°, ZABP =90° u BP || CD. Ilyctb M — cepempuna PD. Jlokaxure,
aro LACM = 90°.

8. 12 mpaToB pa3HOTro BO3pacCTa BBICTPOUJNCH B Psij OT CAMOTO CTapIIIEro K CaMo-
My miagamemy. Oun nogenuan 2022 MOHETBI TaK, 9TO KaXKIbI IHUPAT, KPOME CAMOIO
CTapIIero, MOJydusI Ha 1 MOHETY MeHbIIe, YeM cTosdmmuil mepe HuMm. Ilocse sToro Bpe-
Ms OT BPEMEHU OJINH M3 ITUPATOB, ¥ KOTOPOro XOTd ObI 11 MOHET, OTIaéT KaxKJIOMy W3
OCTaJILHBIX IINPATOB 110 OmHOI MoHeTe. Kakoe HamboOJbIllee KOJIUIECTBO MOHET MOXKET
0Ka3aThCs Y OJHOIO IMUpAaTa B Pe3yJIbTaTe TAKUX OIlePaIldii’!



