LXIV YPAJILCKNI TYPHUP IOHBIX MATEMATUKOB. KMPOB, 28.04 - 04.05.2025

MATEMATUYECKIIT BOM Ne2. 01.05.2025
MJIAJIIIIA S TPYIIIIA, BBICIITIA 4 JIUTA

1. ITpssmoyrosibHUK R paszouT Ha MEHBIITHIE TPSIMOYTOJIbHUKN CO CTOPOHAMH, TIapa/ljie/IbHbIMU
cropoHaM R, TaK 4TO HUKAKUE TPH HMPIMOYTOJIbHIKA pa3dMeHsT He UMEIOT 00IIeli BepPIINHBI.
MznagajibHO MypaBeil HaXOJIUTCA B JIEBOM HUYKHEM yIJy R. 3a OJHY OIEeparuio Mbl MOYKEM
BBIOPATH MPSIMOYTOJILHUK pas3OMeHus r Takoil, 9To MypaBeil B JJAHHBIIT MOMEHT HaXOJIUTCS B
OJIHOIl M3 BEpIIUH 7, U IEePEMECTUTh MypaBbs B OJIHY U3 JIBYX BEPIIUH 7, CMEXKHBIX C HEIi.
[Ipero102KuM, 9TO 1ocjie KOHEYHOTO YUC/Ia ONepaliiii MypaBeil OKayKeTcst B IpaBOM BepXHEM
yrury R. Jlokaxkure, 9T0 HEKOTOPBIi NPIMOYTOJIbLHUK pa3oneHns r OblLI BLIOpaH He MeHee UyeM
B JIBYX OIlepalisx.

2. Ha mpogomxenun cropousl BC 3a Touky C' BbIIyKI0ro derbipéxyronbanka ABCD, B
KoropoMm ZA = /D, ormeuena Touka F. 3sectno, uro BD = CE u ZABD = /DCE.

Hokazkure, aro cepeanna orpeska AFE nmexxnr na npsmoit C'D.

3. ano marypaJjibHoe umcsiao n > 1. Callla BbIIHCAJ B PsijJi BCe HATypPaJbHbIE JEJIUTEIN N
l=dy<di <...<dp <dpy1 =n. Okazanaochb, 970 POBHO i onHOro nHgekca 1 < i < k
qucyo d; _1d; 11 He jenurces Ha d;. MoxkeT jin 4nc/io n ObITh KBaJIpaTOM HATYPAJIBLHOTO YucIa’

4. OuHHAIATH MKOJBHUKOB HAYMHAIOT O€XKaTh OJIHOBPEMEHHO II0 4acOBOW CTpEJIKE U3
OJIHOIT TOYKM Kpyrooro crtajuona aiauHoit 400 M. CKopocTH BCeX YUEHHKOB IOCTOsIHHBI U
MIOITAPHO Pa3JIMYHBL. [Ipu 3TOM CKOpOCTH Y JIFOOBIX JABYX PEOSAT OTIMYAIOTCS He OoJiee deM
ra 1 km/a. Moryo jim gepe3 2 daca oKa3aThCs, ITO MIKOJBHUKU OEIYT MO KPYTY B TOPSIJIKE
yObIBaHUSI CKOPOCTEiH, cunTast OT TOYKHM CTapTa 110 YaCcoBOii cTpeske?

5. Ilpn Kakux HATypaJIbLHBIX 1 CPeu JIFOOLIX 2" MOoApsl UAYINNX HATYPAIbHBIX dnucesT Hail-
JIETCA YUCJI0, TIPEJICTABUMOE B BUJIE

ry +xy + .+,

rjie r; — IeJIble HeOTPHUIATeIbHbIe dncia’

6. MokeT Ji B BBIIYKJIOM 21-yroJibHUKe ObITH HE MeHee TPUILATH TPEX JuaroHaJeil -
HbI 17

7. HarypaabHoe 4ncyio n TakoBo, 4To 1pu Beex k = 1,24, 8, ..., Menbmux n, uncio 2" — k
nenantcs Ha n — k. Haiijgure Bce Takue n.

8. B nebosbmom roposke B Mekcuke xuet 10000 MeKCHKaHIEB, HEKOTOPbIE U3 KOTOPBIX
3HAIOT APYT Jpyra. OHU pelmIn ChilpaTh B UIPY. B NepBbIil JIeHb KaxKIblil MEKCHKAHEI]
HaImca  Ha CBOEH IIIdANe HAaTypaabHOoe YUCT0. B KaxKablil mocseiyiomuil 1eHb OHN MeHSIIN
CBOE YHUCJIO TI0 CJICJIYIONIEMY PaBUJIy: B JIeHb ¢ + 1 KaxKJblil MEKCHKAaHeIl IUIIeT y ceds Ha
HIJISITIIe HAMMEHbIIIee HaTypa/bHOE YHC/I0, KOTOPOro He OBbLIO Ha IIJIAIEe HU y OJHOIO U3 €ro
3HAKOMBIX B JIeHb ¢. VI3BecTHO, UTO B KAKON-TO JIeHb KarKJIbIil MeKCHUKaHel HAIlICcaJl TO Ke
YUCJI0, 9YTO W B TPEJbLIYIIUI JIeHb, ITOCIe Yero OHU PEIIIn IpeKpaTuTh urpy. Oupeaeaure
MaKCUMaJIbHOEe KOJIMIEeCTBO JIHell, KOTopoe MOTJIa JJINTHCA 9Ta Urpa.



LXIV YPAJILCKNI TYPHUP IOHBIX MATEMATUKOB. KMPOB, 28.04 - 04.05.2025

MATEMATUYECKIIT BOM Ne2. 01.05.2025
MJIAIITIA S TPYIIIIA, ITEPBA Y JIUTA

1. ITpssmoyrosibHUK R paszouT Ha MEHBIIHIE TPSIMOYTOJIbHUKN CO CTOPOHAMH, TIapa/ljie/IbHbIMU
cropoHaM R, TaK 4TO HUKAKUE TPH HMPIMOYTOJIbHIKA pa3dMeHsT He UMEIOT 00IIeli BepPIINHBI.
MznagajibHO MypaBeil HaXOJIUTCA B JIEBOM HUYKHEM yIJy R. 3a OJHY OIEeparuio Mbl MOYKEM
BBIOPATH MPSIMOYTOJILHUK pas3OMeHus r Takoil, 9To MypaBeil B JJAHHBIIT MOMEHT HaXOJIUTCS B
OJIHOIl M3 BEpIIUH 7, U IEePEMECTUTh MypaBbs B OJIHY U3 JIBYX BEPIIUH 7, CMEXKHBIX C HEIi.
[Ipero102KuM, 9TO 1ocjie KOHEYHOTO YUC/Ia ONepaliiii MypaBeil OKayKeTcst B IpaBOM BepXHEM
yrury R. Jlokaxkure, 9T0 HEKOTOPBIi NPIMOYTOJIbLHUK pa3oneHns r OblLI BLIOpaH He MeHee UyeM
B JIBYX OIlepalisx.

2. Ha mpogomxenun cropousl BC 3a Touky C' BbIIyKI0ro derbipéxyronbanka ABCD, B
KoropoMm ZA = /D, ormeuena Touka F. 3sectno, uro BD = CE u ZABD = /DCE.

Hokazkure, aro cepeanna orpeska AFE nmexxnr na npsmoit C'D.

3. ano marypaJjibHoe umcsiao n > 1. Callla BbIIHCAJ B PsijJi BCe HATypPaJbHbIE JEJIUTEIN N
l=dy<di <...<dp <dpy1 =n. Okazanaochb, 970 POBHO i onHOro nHgekca 1 < i < k
qucyo d; _1d; 11 He jenurces Ha d;. MoxkeT jin 4nc/io n ObITh KBaJIpaTOM HATYPAJIBLHOTO YucIa’

4. OuHHAIATH MKOJBHUKOB HAYMHAIOT O€XKaTh OJIHOBPEMEHHO II0 4acOBOW CTpEJIKE U3
OJIHOIT TOYKM Kpyrooro crtajuona aiauHoit 400 M. CKopocTH BCeX YUEHHKOB IOCTOsIHHBI U
MIOITAPHO Pa3JIMYHBL. [Ipu 3TOM CKOpOCTH Y JIFOOBIX JABYX PEOSAT OTIMYAIOTCS He OoJiee deM
ra 1 km/a. Moryo jim gepe3 2 daca oKa3aThCs, ITO MIKOJBHUKU OEIYT MO KPYTY B TOPSIJIKE
yObIBaHUSI CKOPOCTEiH, cunTast OT TOYKHM CTapTa 110 YaCcoBOii cTpeske?

5. Ilpn Kakux HATypaJIbLHBIX 1 CPeu JIFOOLIX 2" MOoApsl UAYINNX HATYPAIbHBIX dnucesT Hail-
JIETCA YUCJI0, TIPEJICTABUMOE B BUJIE

ry +xy + .+,

rjie r; — IeJIble HeOTPHUIATeIbHbIe dncia’

6. MokeT Ji B BBIIYKJIOM 21-yroJibHUKe ObITH HE MeHee TPUILATH TPEX JuaroHaJeil -
HbI 17

7. HarypasbHoe uucjio n > 2 TakKoBO, 4TO JI/Isd BCceX HATypaJbHBIX k, rie 1 < k < n — 1,
qncio 2" + k nenutcs Ha n — k. Halijgure Bce Takue n.

8. B nebouibiiom ropojgke B Mekcuke kuper 100 MeKCHUKaHIIEB, HEKOTOPbIE U3 KOTOPBIX
3HAIOT APYT Jpyra. OHU pelmIn chilpaTh B UIPY. B NepBbIil JIeHb KaxKIblil MEKCHKAHEI]
HaImca  Ha CBOEH IIdANe HAaTypaabHOoe YUCI0. B KaxKablil moce1yomuil 1eHb OHN MeHSIIN
CBOE YHUCJIO TI0 CJICJIYIOIIEMY IPaBUJIy: B JIeHb ¢ + 1 KaxKJbIil MEKCHKAHell IUIIeT y ceds Ha
HIJISIIIe HAMMEHbIIIee HaTypaJbHOE YHC/I0, KOTOPOro He OBbLIO Ha IIJIAIEe HU Yy OJHOIO U3 €ro
3HAKOMbBIX B JIeHb ¢. VI3BecTHO, UTO B KAKON-TO JIeHb KarKJIbIil MeKCHUKaHel HaIlIcaJ TO Ke
YUCJIO, UYTO U B IPEJLLIYIINAI JdeHb, OCJe Yero OHU PEeNIuiIn MMpeKpaTuTh urpy. Morrta n
Urpa MpojoJKaThcs He MeHee H0) pueit? CunTaercs n JeHb, KOTIa OHU IIePBBI pa3 HaIIcaIn
Ha MLJIAAaX, U JIeHb, KOTJla 3HAUYeHUs COBHAJIN C ITPEJIbIIYIIINM JTHEM.



LXIV YPAJILCKNI TYPHUP IOHBIX MATEMATUKOB. KMPOB, 28.04 - 04.05.2025

MATEMATUYECKIIT BOM Ne2. 01.05.2025
MJIAIITIA S TPYIIIIA, BTOPA S JIUTA

1. B psiji BeIMCaHbl Bce HaTypaJibHBIE JIEJINTEIN HATYPAJBHOTO 4ucia n > 1 B HOpsjKe
Bozpactanusi: dgy = 1 < dy < ... < dp < n = diy1. OKazajoch, 9TO POBHO JIJIsi OJIHOI'O
nnyexca j € {1,2,...,k} uncio d;_1d;4+1 nesmres Ha d;. MozkeT i 9uc/io n ObITh KBa[PATOM
COCTABHOI'O HATYPAJbHOIO Yncja’?

2. Ha npogoskennn cropoubl BC' 3a Touky C' BBIIYKJIOro derbipéxyroibunka ABC D, B
KotopoMm ZA = /D, ormeuena Touka F. 3sectno, uro BD = CE u ZABD = /DCE.

Hokaxkute, uro cepennna orpeska AFE yexur wa mnpsmoit C'D.

3. Jlaubl HATypaabHOE YUCJIO N > 2 U MHOXKECTBO S, COCTOsIIIee U3 2n Pa3IuIHbIX HATY-
paTLHBIX YHCeJI, MEHBIINX NN paBHBIX n2. JoKasKnTe, 9To CyIecTBYeT HATYpaIbHOE THCIIO
r < n, KOTOpoe MOXKeT ObITh 3allicaHO B BUJE Pa3HOCTU JIBYX 4uces u3 S 10 KpaiiHeit mepe
TpeMsl Pa3JIUIYHBIMU CIIOCOOAMMU.

4. OuHHAAIATH MKOJBHUKOB HAYMHAIOT O€XKaTh OJHOBPEMEHHO II0 4YacOBOI CTpEJIKe U3
OJIHOIT TOYKM Kpyrooro crajuoHa gaianHoit 400 M. CKOpocTH BCeX YUEHHKOB IOCTOsIHHBI U
IOITIAPHO Pas3/IMYHbL. [Ipu 3TOM CKOpoCcTH Y JIFOOBIX JABYX PeOST OTINYAIOTCS He 0oJiee deM
wa 1 km/a. Moryo jim depes 2 daca oKa3aThCs, ITO MIKOJBHUKN OEIYT MO KPYT'Y B HOPSIJIKE
yObIBaHUSI CKOPOCTEil, cunTast OT TOYKHM CTapTa 110 YaCcoBOIi cTpesKe?

5. HarypaJsibHoe 4ncjio n > 2 TakoBO, 4TO JIJIsl BCceX HaTypaJbHbIX k, riae 1 < k < n — 1,
qncsio 2" + k jpenmres Hareso Ha n — k. Haiiqure Bce Takue n.

6. 3a kpyriblit cros cequ 130 gesoBek, nepej ogHuM u3 HuX oozt 130 ssosok. [asee
pa3 B MUHYTY JIIOJIN HIEPEJAIOT JAPYT JIPYTY s0JOKU 10 cJieytomemMy mpapuiy. Kaxkpiii qe-
JIOBEK, Y KOTOPOI'O €CTh XOTs Obl OJIHO sI0JIOKO, HAXOJUT OJIMKAMIIEro 1Mo 9acoBOil CTpesKe
OT cebs JejioBeKa, y KOTOporo HeT s10J0Ka. I Bce, y KOro ecTb XO0Td ObI OJIHO S0JI0KO, OJIHO-
BPEMEHHO TIePe/IaloT OJHO sIDJIOKO TOMY YeJIOBEKY, KoToporo oHu Hamuii. Hanpumep, depes
MUHYTY y nepBoro oyaer 129 s16yi0K, a y Broporo — 1, a depe3 JiBe MUHYTHI Y IIepBOTO OyaeT
128 sa0510K, a y Tperbero — 2. MoxkeT Jin B KaKO#-TO MOMEHT Yy KarKJIOTO YeJIOBEKa OKA3aThCS
110 OJTHOMY SIOJIOKY !

7. Kakoe HauMeHnbIee HeHyJIeBoe KOJIMIECTBO HEIIePECEKAIOIINXCs JIOMUHOIICK MOKHO Pas-
MECTUTH IO TPaHUIAM KJIETOK BHYTpH KBajipata (2n + 1) X (2n + 1) Tax, 9100bI HU OfHY
JIOMUHOIIKY HeJIb3sl ObLIO CABMHYTDH B HAIIPABJICHUN, HAPAICILHOM €6 JJIMHHON CTOPOHE, He
BBIXOJIsl 34 IIPEJIE/Ibl KBaApaTa U He HAKJIAIbIBAas HA JIPYrue JOMIHOIIKN?

8. OrMmeuenbl 16 ToYeK — MEHTPBI KJIETOK MPAMOYToJibHIKA 2 X 8. HapucoBaHb! jiBa 0Tpe3Ka
C KOHIIAME B OTMEYEHHBIX TOUYKAX. DTH OTPE3KH He MMEIT OOIUX TOYeK (Jazke KOHIIOB).
CKOJIBKUMHI CTIIOCODAMU MOTYT OBITH BHIOPAHBI 3TH OTPE3KU !



LXIV YPAJILCKNI TYPHUP IOHBIX MATEMATUKOB. KMPOB, 28.04 - 04.05.2025

MATEMATUYECKIIT BOM Ne2. 01.05.2025
MJIAJIIIIA Y TPYIIIA, TPETHY JIUTA

1. B psiji BeIMCaHbl Bce HaTypaJibHBIE JIEJINTEIN HATYPAJBHOTO 4ucia n > 1 B HOpsjKe
Bozpactanusi: dgy = 1 < dy < ... < dp < n = diy1. OKazajoch, 9TO POBHO JIJIsi OJIHOI'O
nnyexca j € {1,2,...,k} uncio d;_1d;4+1 nesmres Ha d;. MozkeT i 9uc/io n ObITh KBa[PATOM
COCTABHOI'O HATYPAJbHOIO Yncja’?

2. Ha cropone BC' tpeyrosnbaunka ABC ormedena Touka K. Okazasoch, uro ZABC = 45°,
ZAKC =60°, CK = 2BK. Haiinure Bemunauny yria ACB.

3. Anst, Bops n Cepérka B3s1/I1 OJJMHAKOBBIE MOHETBI 1 BBLIOXKIJIN UX B PsAJibl: AHSI COCTaBIIA
psas w3 5 monet, Bopst — u3 6 moner, Cepérka — n3 7 moneT. OKazaJioCh, YTO UX PsIJIbl MOHET
OJIMHAKOBOM JIJTMHBI (CM. PUCYHOK), & B PSIJLy BCE PACCTOSHEST MEXK/Ty MOHETAMU OJINHAKOBBL.
IlycTb 9TH paccrosinusi paBHbI @, b, ¢ coorBeTcTBeHHO. UTO Oosibiie: a — b uan b — ¢?

4. OmHHAAIATH MIKOJbHUKOB HAUYMHAIOT 0OeKaTb OJHOBPEMEHHO 110 YaCOBOW CTpPesIKe U3
OJIHOI TOUKM Kpyrosoro crajmona JyinHoit 400 M. CKOpocTH BCeX yUEHUKOB MOCTOSTHHBI U
MomapHo pa3/JndHbl. [Ipn 3ToM cKopocTn y JIIOOLIX JBYX PeOAT OTINYAIOTCd He 0oJiee deM
rHa 1 xkM/9. Moryo jim gepe3 2 qaca OKazaThCsl, YTO MKOJBHUKN OEryT M0 KPYTy B HMOPSIIKE
yObIBaHUSI CKOPOCTE(l, cunTast OT TOYKHM CTapTa 110 YacoBOii cTpeske?

5. Haitsinre Bce HaTypasbHBIE 1, JIJIT KOTOPBIX CYIIECTBYIOT TaKNe HATYpPaJbHbIE TUCIA G 1
b (1e obg3aTeNLHO pasIdHbe), uTo n! = 2¢ + 2°.

6. 3a kpyrblit cros cequ 130 yenoBek, nepe; ogHuM u3 HuX nostoxkmi 130 sgosok. lasee
pa3 B MUHYTY JIIOJIA MIEPEJAIOT JAPYT JIPYTY A0JOKHU IO CJIeIyIonieMy mpaButy. Kaxbiit de-
JIOBEK, Y KOTOPOTO €CTh XOTs OBbI 0JIHO S0JIOKO, HAXOJUT OJIMZKAMIIIero mo 4acoBOil CTpesKe
oT cebsi yejioBeKa, y KOTOporo Her sidjioka. I Bce, y KOro ecTb XOTd Obl OJHO $I0JI0KO, OJIHO-
BPEMEHHO TIepeIaloT OJHO sI0JIOKO TOMY YeJIOBEKY, KOToporo onu Hamuii. Hampumep, depes
MUHYTY y mepBoro oymer 129 s60k, a y BToporo — 1, a depe3 jJiBe MUHYTBI Y TIEPBOTO OY/ET
128 g6J10K, a y Tperbero — 2. MoKeT i1 B KaKOH-TO MOMEHT Y KarKJIOT0 YeJTOBEKA OKA3AThCS
10 OJTHOMY SIOJIOKY !

7. Kakoe HamMeHbIIlee HEHYIEBOE KOJIMYECTBO HEIEPECEKAIONINXCA JTOMIHOIIEK MOXKHO pas-
MECTHUTD 110 FPaHUIIAM KJIETOK BHYTPH KBajpaTa 9 X 9 Tak, 4ToObl HU OJIHY JIOMHHOIIKY HEJIb3s
OBLIO CABUHYTH B HAaIlpaBJICHUHU, IapaJIeIbHOM €€ JIJIMHHON CTOPOHE, HEe BBIXOA 34 IPEJIC/IbI
KBa/JIpaTa 1 He HaKJIa/blBasl Ha JPyrue JOMUHOIIKN!

8. Ormeuenbl 16 Touek — IEHTPHI KJIETOK MpsiMOyToJIbHUKa 2 X 8. HapucoBaHbl JiBa 0Tpe3Ka
C KOHIIAMH B OTMEYEHHBIX TOUKAX. DTU OTPE3KU HE UMEIOT OOIINX TOYEK (J1ayKe KOHIIOB).
CKOJIBKUMHI CIIOCO0AMI MOTYT OBITH BHIOPAHBI TH OTPE3KH !



