LXIV YPAJIbCKUN TYPHUP FOHBIX MATEMATUKOB.
KHNPOB, 28.04 -05.05.2025

MATEMATUYECKNIT BOM Ne2. 01.05.2025
TPYIIIIA CTAPT, BEICIIIA L JIUTA

1. Baca zanucbiBaeT B Kaxk1y1o KjaeTKy jgocku 100 x 100 marypasibHoe ducso, He mpesocxoisdiiee 100, Takmm
o6pa3oM, ITOOBI YKCIa B KayKJI0H CTPOKe PACIIOJIAraluch B HEyOBIBAIOIEM HOPsIKe (TO €CTh MPH JIBUXKEHUN
cJIeBa HAIPABO KayKJi0e CJIEJIYIONIee YUCI0 ObLIO GOJIbINE WM PABHO MPEJbLILYIIEMY) U YUCIa B KAXKJIOM
CTOJIONE TaKyKe PACIoJIarajich B HeyObIBaroIeM mopsijike (cBepxy BHU3). /IBe cocejiHue Mo cTOpOHE KJIETKH
00pa3yoT 0yb.ab, ecim OHU 3all0JHEHBbI OJIMHAKOBBIME UncjaMu. Kakoe HanmMeHbIee IUCIO JTy0Jieil MOXKeT
noyuuTh Bacs?

2. B mebomniom ropojake B Mekcuke x)uper 100 MEKCHKAHIIEB, HEKOTOPLIE U3 KOTOPBIX 3HAIOT JAPYL JpPYyTa.
Onu pemmin coirpaTh B Urpy. B HepBbliil JeHb KaxKAblii MEKCUKAHel HAIIMCAJI Ha CBOeHl ILIAIe HATYPAJIbHOe
qnes10. B KaxKApli mOCIeAyIONmil IeHb OHM MEHSIIM CBOE YHC/IO 10 CJIeAYIOIIEeMy IPaBUIy: B JEHb 1 + 1
KazKJIbIii MEKCUKAHEI TIIIET y ceOsl Ha IMIAIe HauMeHbIIee HATyPaIbHOE YUCI0, KOTOPOro He OBbLIO Ha, IILISIIe
HU Yy OJHOTO U3 €ro 3HAKOMBIX B JIeHb i. VI3BeCTHO, 9TO B KAKOW-TO JEHb KasKIblil MEKCHUKAHEI] HAINCAJ TO 7K€
4HCJI0, 9YTO ¥ B IPEILLLYIINI IeHb, II0C/Ie Yero OHM PEIIIIN IIPEKPATUThL urpy. Moruia i urpa mpoJIo/zKaThesa
He Menee 50 jueii? (Cunraercs u JIeHb, KOT/Ia OHU [IEPBbIii pa3 HAIMCAJIH Ha, MJIsIaX, ¥ JeHb, KOIJIa 3HAYCHUST
COBIIAJIN C MPEJBILYIIUM JTHEM. )

3. JlokaxkuTe, 9TO HafiIéTCA TaKoe HATYPaIbHOE YUCJIO k, UTO HU Jyid Kakoro n > k uuciao n! — (100!)? ne
OyJIeT KBaJIpaToM HATypPaJbHOIO YHC/IA.

4. Janbr 2000 pa3IndHbIX HATYPAJbHBIX YUCET, HE IPEBOCXOJIAIINX MUJLIHOHA. JlIoKaXKuTe, 94TO CyIIecTByeT
Harypajbnoe duciao r < 1000, koTopoe MOXKeT ObITh 3AIMCAHO B BHUJE PA3HOCTH JIBYX JAHHBIX YHUCEJ I10
KpaiiHeil Mepe TpeMst pa3JInIHbIMU CIIOCOOAMMU.

5. 3a KpyIJIblif CTOJT ceti i > 1 9ejIoBeK, 1mepejl OJIHUM W3 HUX MOJIOXKWIN N s0/0K. Jlaee pas B MUHYTY
JIIOJIN TIEPEJIAIOT IPYT APYTY S0JIOKH TI0 CJIeYIOIIeMy IpaBuiry. KaxKiplii 9e/IoBeK, y KOTOPOI'O €CTh XOTsI Obl
OJIHO $I0JIOKO, HAXOIUT OJIMKAMIIIEro 1o 9acoBOil cTpesike OT cebsi 4eioBeKa, y KoToporo Her sibyioka. U Bce,
y KOTO €CTh XOTs Obl OJHO sIOJIOKO, OJTHOBPEMEHHO IE€PEIAI0T OJHO $I0JIOKO TOMY Ye/IOBEKY, KOTOPOrO OHU
Han. Hanpumep, gepe3 MmuayTy y mepBoro 0Oyzer n — 1 sg0/10k0, a y BToporo — 1, a depe3 jBe MUHYTHI y
nepBoro oOyzer n — 2 g0JI0Ka, a y TpeTbero — 2.

[Iporiecc ocranaBIuBaeTCs, €CJIM B KAKOW-TO MOMEHT OKa3aJI0Ch, 9TO y KarKJI0r0 Ye/IOBEKa €CTh I10 S0JIOKY.
Haiinre BCe 3HaUEHUS N, IPU KOTOPBIX IIPOIECC PAHO UJIU TO3HO OCTAHOBUTCH.

6. Y HaTypasJbHOIO YHCJ/Ia N HEKOTOpPbIE k €ro JejuTesieill 9TO IMOCJeI0BATEIbHbIE HATYpPAJIbHBIE THCIIA.
Jlokaxkure, 9T0 y N He MeHee 2k — 2 jiesiaTereit.

7. Ilerst 3arajia Tpu pas3InvdHBIX HATYpaJbHBIX YuciIa ¢ > b > ¢, OOJbIINX MUJIIMOHA W B3AMMHO IIPOCTHIX
B COBOKYITHOCTH, M coobmun Bace Tpm umcena: mx cymmy a + b + ¢, cyMMy HX MONApHBIX ITPOW3BEIEHUN
ab + bc + ac, n npousBejieHne X nonapHbix pasxocreii (a — b)(b — ¢)(a — ¢). Bepuo sn, uro Bacst, 3nast Bcé
9TO, FapaHTUPOBAHHO MOXKET OIIPEJC/INTh 3arajannnie Ilereii uncia?

8. [IpsimoyroibHUK R pa3sOUT Ha MEHBINE MPAMOYTOJIBHUKH CO CTOPOHAMH, ITapaJlIeIbHIMU CTOpOHAM R,
TaK YTO HUKAKWE TPU MPsAMOYTOJIbHUKA pa3dueHns: He UMeIOT o0Ieil BepiuHbl. V3HavaabHO MypaBeil Haxo-
JINTCs B JIEBOI HIKHel Bepiinne R. 3a OJHY ONepaluio Mbl MOXKEM BbIOPATH MPSIMOYTOJILHUK PA30UEeHus 1
TAKOW, YTO MypaBeil B JIAHHBII MOMEHT HAXOJUTCS B OJHOW U3 BEPIINH T, CKaxkeMm, B A, u mepemecTurh
MypaBbsl B OJIHY U3 JBYX BepIiuH 1, cMexKHbix ¢ A. [Ipeamosokum, 4T0 10CI€ KOHETHOTO YUC/Ia OlMepaIinii
MypaBeil OKaxKeTcs B IpaBoil Bepxueii Bepriuie R. lokazkuTe, 9TO HEKOTOPBIN MPIMOYTOJIHLHUK pa30UeHUs 1
ObLT BLIOpaH HE MEHee YeM B JIBYX OllepallusiX.



LXIV YPAJILCKNI TYPHUP FOHBIX MATEMATHKOB.
KUPOB, 28.04-05.05.2025

MATEMATUYECKIIT BOM Ne2. 01.05.2025
TPYIIIA CTAPT, IIEPBA Y JIUTA

1. B kaxoit kierke Tabaunbl 1024 x 1024 manucaHo HauMeHbIee HATypPaJbHOE UHCIIO,
KOTOPOT'O HET B 3TOIl »Ke CTPOKe JieBee Hero, M B 9TOM »Ke CTOJIOIe BhIle Hero. Jlokaxkure,
1o Bee gmcyaa oT 1 0 1024 Berpedarorcst B 9Toi Tab/inie HOPOBHY pas.

2. B mebosbimom ropogke B Mekcuke »kuBeT 100 MeKCHKAHIEB, HEKOTOPbIE U3 KOTOPBIX
3HAIOT JIpyT Apyra. OHM pemman coirpaTh B UIpy. B TepBbIil JieHb KaxKblil MEKCHKAHET]
HaIcasa Ha CBOeHl MIdle HAaTypaJbHOe YNCI0. B KaxKaplil moc/ieyonunii JeHb OHN MeHsIN
CBOE€ YHCJIO TIO CJIEYIOIEeMY TPAaBIIY: B JIeHb ¢ + 1 KaxKJblii MeKCUKaHel[ MUIeT y cebd Ha
MLIATIe HAaUMEHbIIee HATypabHOoe YUC/I0, KOTOPOTo He ObLIO Ha MIISIe HU Y OJIHOTO U3 €ro
3HAKOMBIX B JIeHb ¢. VI3BeCTHO, 9TO B KaKOI-TO JIeHb KaXK/bIil MEKCUKAHeI] HAINCAJI TO Ke
YNCI0, 9TO W B MPEABIIYIINI JIeHb, TOCJIe Yero OHU Pelin TpeKpaTuTh urpy. Morma jn
Urpa mpojIoKaThCst He MeHee b nHeii? (Cunrtaercs U IeHb, KOT/Ia OHE MIEPBBI pa3 HATHCAJIH
Ha MIISNAaxX, ¥ JeHb, KOrJa 3HAYeHHsT COBIAJN C MPEIbIIYIIM JTHEM. )

3. Jlokazkure, 9T0 HaiiIETCA TAKOE HATYPAJIBHOE THCJIO0 K, ITO HI JIs KAKOro n > k 9HCII0
n! — (100!)? me Gy/er KBapaToM HATYPAILHOIO YHC/IA.

4. Jannr 1500 pa3anydabiX HATYyPaJIbHBIX YUCET, He MPEBOCXOIANX MULIHOHA. JloKarKkm-
Te, YTO CyIIECTBYeT HaTypaJjbHoe unciio r < 1500, Koropoe MoxKeT ObITH 3alllicaHO B BUJIE
Pa3HOCTHU JIBYX JIAHHBIX YKCEJI 110 KpaiiHeil Mepe JIByMsl Pa3/JIMIYHBIMU CIIOCOOAMMU.

5. 3a kpyrubiii crosr cenn 2002 gesioBeka, nepes ogauM n3 Hux nostoxkman 2002 siosoka. [la-
Jiee pa3 B MUHYTY JIIOJIM ME€PEIAIOT JAPYT JIPYTY sA0JOKU 10 CJeYIOMeMy MpaButy. KaxK bt
YeJIOBEK, Y KOTOPOI'O €CTh XOTsd Obl 0JIHO d0JI0KO, HAXOUT OJIMKAMIIEro 110 9acoBOil CTPesIKe
oT cebst YesioBeKa, y KOTOporo HeT sihjioka. I Bce, y KOro ecTb X0Ts Obl OJIHO 0JI0KO, OJIHO-
BPEMEHHO MEePEJIAI0T OJIHO siDJIOKO TOMY 4eJIOBEeKY, KoToporo onm Hamuin. Hampumep, depes
munyTy y nepsoro Oyier 2001 sg6s0ko, a y BToporo — 1, a depe3 JiBe MUHYTHI Y MEPBOTO
oyner 2000 s16,10K, a y Tperbero — 2.

BepHo Ji1, 4TO paHO WJIM TO3/HO HACTYIIUT MOMEHT, KOTJIa Y KaKJ0ro desioBeKa Oyjer 1o
OJIHOMY SIOJIOKY !

6. V HaTypasibHOrO YKC/ia N HEKOTOPBIe k ero jiejimreieit 9To 1mocjie/[0BaTe/IbHble HATYPAJIb-

Hble yncia. /JJokaxkure, 9T0 y n He Menee 2k — 2 nesiuTesieii.

7. llera 3arajian Tpu pasiMIHbIX HATYPAJIbHBIX ducaa a > b > ¢, boibmux 100, 1 coodmm
Bace 1pu umcia: ux cymmy a + b 4 ¢, ux cymMmy nonapHbixX rnpoussejenuit ab + be + ac, u
POM3BeJIeHNe UX rnonapHbix pasuocreit (a — b)(b — ¢)(a — ¢). Bepuo Jyin, uro Bacs, 3uas Bce
9TO, TAPAHTUPOBAHHO MOYKET OIPEJIeUTD 3arajgannbie [lereit uncia?

8. Kazx/1y10 cropoHy paBHOCTOPOHHETO TPEYTOJbHUKA pasbu/in Ha
HEYETHOe YUCJI0 1 PABHBIX YacTeil, U MPOBeJ Yepe3 HUX IpsiMble,
napaJuie/ibHble CTOPOHAM, KOTODPbIe PasOWIM TPEYTOJbHUK Ha Ma-
JIEHbKIE PABHOCTOPOHHUE TPEYTOJbHIYKN (CM. TIpUMEp i 1 = 3
Ha prcyHke). JJokaxkuTe, 9T0 4TOOBI TOKPBITH BCE TOJIYIUBIINECST
Ha KapTUHKE OTPE30YKU CTOPOHAMHU PABHOCTOPOHHUX TPEYTOJIbHI-
KOB, WJIYIIUX 110 JINHUSAM CETKHU, MOHAI00uTcs He Menee 3(n — 1)/2
TPEyTOJIbHUKOB.




LXIV YPAJILCKNI TYPHUP FOHBIX MATEMATHKOB.
KUPOB, 28.04-05.05.2025

MATEMATUYECKIIA BOM Ne2. 01.05.2025
TPYIIIA CTAPT, BTOPAS JIUTA

1. B kaxjoit kierke Tabaunbl 1024 x 1024 manmucaHO HauMeHbIee HATYPaJbHOE YHCJIO,
KOTOPOT'O HET B 9TOIi »Ke CTPOKE JIeBee Hero, 1 B 3TOM ke cToJioIe Bbile Hero. CKoJIBKO pas
B 9TOII TabJIUIle BCTpEedaeTcsT Iucio 27

2. B nebonbmom ropoake B Mekcuke »kuperT 100 MeKCHKaHIIEB, HEKOTOPBIE U3 KOTOPBHIX
3HAIOT APYT Jpyra. OHU pelmiIn chil'paTh B UIPY. B HepBblil JeHb KayKIblil MEKCHKAHEI]
HalmcaJs Ha CBOell MLIAIe HATypasJbHOe YUCI0. B KaxKblil mocjaeayronmii JeHb OHI MEHSIN
CBOE YMCJIO 10 CJEIYIONMEMY IPaBUIYy: B JIeHb ¢ + 1 KarKJblil MEKCHKaHeIl IUIIeT y cedd Ha
HIJIdTe HanMeHblllee HaTypaJibHOe YUCI0, KOTOPOTO He OBbLIO Ha IMLIAINe HU Yy OJHOIO U3 €ro
3HAKOMbBIX B JIeHb ¢. VI3BeCcTHO, UTO B KaKOW-TO J€Hb KarKJIbIil MEKCHUKAHEI HAIICAJ TO Ke
YUCJIO, UYTO U B OPEJbIAYINNI JAeHb, IOCJe Yero OHW PEIININ IMpeKpaTuTh urpy. Morra n
UIpa MPOJI0JKAThCs He MeHee 5 iHeit? (Cunraercst u JieHb, KOrja OHU [EePBBIil pa3 HAIIICAJIN
Ha MJISIIaxX, U JIeHb, KOJIa 3HAYEHUsT COBIAJIU C MPEIbILYIIIM JTHEM. )

3. Haitgure Bce HaTypaJibHBIE 1 JIJIsT KOTOPBIX 4ncao n! — 1 sB/sieTcss TOYHBIM KBaJIPaTOM
HATYPAJIbHOT'O YUCJIA.

4. Jannr 1500 pa3anydabiX HATYPaJIbHBIX YUCET, He MPEBOCXOMANX MULIHOHA. JloKarKkm-
Te, YTO CyIIeCTBYeT HaTypaJjbHoe uncio r < 1500, Koropoe MoxKeT OBbITH 3allliCaHO B BUJIE
PA3HOCTHU JIBYX JAHHBIX YHCeJI 110 KpaliHeil Mepe JBYMsI Pa3/JIUIHBIMU CIIOCOOAMMU.

5. 3a kpyriblit cros cesm 2025 desoBek, nepej oJHuM u3 HuX nosioxkman 2025 sosok. [la-
Jlee pa3 B MUHYTY JIIOJU IIePEeJAI0T JAPYT APYry siOJIOKH 110 CJeAYIONeMy HpaBury. Karkibii
YeJIOBEK, Y KOTOPOr'0 €CTh XOTsI ObI OJIHO sI0JIOKO, HAXOAUT OJIMXKAMIIIEro 10 4acoBOil CTpeJIKe
OT cebsl JesIoBeKa, Y KOTOporo Het sibjioka. VM Bce, y KOro ecth X0Ts Obl OJHO d0JIOKO, OJIHO-
BPEMEHHO IIepeJIaloT OJHO SI0JIOKO TOMY YeJI0BEeKY, KOToporo onu Hauwmi. Hampumep, depes
MUHYTY y nepBoro oyger 2024 si6jo0ka, a y BTOporo — 1, a depe3 JaBe MUHYTHI Y II€PBOIO
oyner 2023 ss6sioka, a y Tperbero — 2. MoxKeT Ji1 B KaKOH-TO MOMEHT Yy KarKJIOro 4ejioBeKa
0Ka3aTbhCsl 110 OJHOMY SIOJIOKY !

6. Y HaTypaJbHOIO YUC/Ia N HEKOTOpbIe k ero jiesiuTeieil 3To Moc/ie/IoBaTe/IbHbIe HATYPaJlb-
Hble uncia. JJokaxkure, 910 y n He MeHee 2k — 2 nesmTereil.

7. Ilerst 3arajias Tpu pas/MdHbIX HATypaJIbHbIX ducjia a > b > ¢, u coobumi Bace Tpu
qucIa; uX CyMMy a+b—+c, nx cyMMy TONapHbIX TpousBeiennii ab+bc+ac, n mponssejieHne nx
nonapubix pasnocreit (a—b)(b—c)(a—c). Bepno s, uro Bacs, 3nas Bce 970, rapaHTHPOBAHHO
MOYKET OIpeJIeTUTh 3arajjanibie [lereit uncia?

8. U1 mozker 3a 0jiHO JIeHCTBIE HAIEYATATD HA JIUCTE OYMATH KOH-  foroboer b e
TYp J11060r0 KBajipaTa. EMy [aHO 3a/aHie HalleyaTaTh KBaJIPaTHYIO | i | R
KJICTIATYIO PenéTky 7 X 7 (KoTopast mokazana Ha pucyHke). Konry-
PbI MOT'YT UMETDb Pa3Hble Pa3Mephl, [IePeceKaThCsl, & OT/Ie/IbHbIE 3Be-
Hbsl PEHIETKN — IIPUHA/IEYKATH JIBYM WM HECKOJbKIM KOHTYpaM.
3a Kakoe HalMeHblIIee Kojn4decTBo jgefictuii IV moxkeT cripaBUTHCs
¢ 3aJ1aHueM?

.......................................................

.......................................................



LXIV YPAJILCKNI TYPHUP FOHBIX MATEMATHKOB.
KUPOB, 28.04-05.05.2025

MATEMATUYECKIIA BOM Ne2. 01.05.2025
TPYIIIA CTAPT, TPETHY JINTA

1. B kaxjoit kierke Tabaunbl 1024 x 1024 manmucaHO HauMeHbIee HATYpPaJbHOE YHCJIO,
KOTOPOT'O HET B 9TOIii K€ CTPOKE JIeBee Hero, M B 3TOM »Ke cToJioIe Bbile Hero. CKoJIBKO pas
B 9TOII TabJIUIle BCTpEdaeTcss Iucio 27

2. Ha xazxpoit u3 10000 xkaprodek Ilerst nanucaa umncao or 1 1o 100, a 3aTeM pas/IozKuI
KapTOYKM YUCJIaMi BHI3 110 oj1HON Ha KaeTKu Jocku 100 x 100 Takum odpa3oM, 4ToObI YUCIa
B KayKJION CTPOKE pacIojiarajiuch B HeyOBIBAIOIIEM MOpsijKe (TO eCTh P JIBUXKEHUN CJIeBa
HAIPaBO KayKJI0€ CJieflytoriee ObLI0 OOJIbINE W PABHO MPEIbLIYIEro) U YhCIa B KaxKJIOM
cTOJIOIE TAKIKEe PACIIOIATAJIICH B HEYObIBAOIIEM MOpsijiKe (cBepXy BHU3). Bacst MoxKeT 3a X0
nepeBepHyTH 0/IHY KapTouky. Moxer n on Menee gem 3a 200 X0I0B ONpPEENTD, JEKUT JI
Ha JIOCKe KapTouka ¢ dnucjiom 507

3. Ha Typuup npuexanan 500 ygacraukos. VX Bcex 3aHecn B 00NN CITUCOK, 3aHYMEPOBaH-
HbIit yuciaamu ot 1 g0 500. Kaxkaerit yaacTHUK 3agBu1: «'ToT, y KOro HOMEp B3alMHO ITPOCT
¢ MouM, uHorja Bpér!y. Kakoe nanboJibiiree BO3MOXKHOE UHIC/IO YIACTHIKOB MOI'YT OKA3aThCs
MATAJIOMMTIECKIMI [TPABI0I00IaMu (HUKOT/Ia He BPYIIIMN)?

4. Haiinure Bce HaTypaJbHBIE N JIJIsT KOTOPBIX 9ncjio n! — 1 siBjisieTcss TOYHBIM KBAIPATOM
HATypPaJbHOT'O YUCJIA.

5. 3a kpyriblit crost ceqm 2025 desoBek, nepej oJHuM 3 HuX nosioxkmin 2025 soso0k. [la-
Jlee pa3 B MUHYTY JIIOJU IIePeJAl0T APYT APYry siOJIOKH 110 CJIeAYIONeMy IpaBury. Karkibii
YeJIOBEK, Y KOTOPOI'0 €CTh XOTsI Obl OJIHO sI0JIOKO, HAXOAUT OJIMXKAMIIIEero 110 4acoBOil CTpeJIKe
OT cebsl JesIoBeKa, Y KOTOporo HeT sibjioka. VM Bce, y KOro ecThb X0Ts Obl OJHO “0JIOKO, OJIHO-
BPEMEHHO IIepeJIaloT OJHO SI0JIOKO TOMY YeJI0OBEKY, KOTOporo onu Hauumi. Hampumep, depes
MUHYTY y nepBoro oyger 2024 sibjoka, a y BTOporo — 1, a depe3 JaBe MUHYTHI Y II€PBOIO
oyner 2023 sgbsioka, a y Tperbero — 2. MoxKeT i1 B KaKOH-TO MOMEHT Yy KarKJIOro 4ejioBeKa
0Ka3aTbhCsl 110 OJHOMY SIOJIOKY !

6. Y HaTypaJabHOTO YHUCIa 1 HEKOTOPbIEe 5 €ro JeJnTesIell 3TO MocIe/I0BaTeIbHbIe HaTyPaIhb-
Hble uncia. Jokaxkure, 9o y n Oosee 10 menureseil.

7. B psi Bbincasm 7 ducesi, Kaxkjoe mocjeyomiee u3 KoTopbix Ha 0, 1 OoJblie mpejblry-
IIero. 3aTeM OTOPOCUIIN BCe 3HAKH I10CJIe 3allsIThIX 1 IOJIYYUBIINecd duca caoxkuin. CyMmma
oKazaJiach paBHOIl 77. Kakoii ObLia mepBast 1udpa mocjie 3alIgdToil y IepBoro 13 BbIINCAHHBIX
qucea?!

8. U1 mozker 3a 0J1HO JIefiCTBIE HAIEYATAT HA JIUCTE OYMATH KOH-  forobocro b b
TYp J11060r0 KBajparTa. EMy JaHO 3a/aHie HalleyaTaTh KBaJIPaTHYIO | i | R
KJICTIATYIO perérky 7 X 7 (koropast mokazana Ha pucyHke). Konry-
PbI MOT'YT UMETh Pa3Hble Pa3Mephl, IIePeceKaThCsl, & OT/Ie/IbHbIE 3Be-
Hbsl PEHIETKN — IPUHA/IEXKATH JIBYM WM HECKOJbKIM KOHTYPaM.
3a Kakoe HalMeHblIIee Kojan4iecTBo gefictuii IV MoxkeT cripaBUThCs
¢ 3aJ1aHueM?
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