LVIII YPAJIbCKUUN TYPHUP FOHBIX MATEMATUKOB. Kupos, 05.05-11.05.2022
MATEMATNYECKNNU BOM Ne3. 10.05.2022
I'PVIIIIA CTAPT, BbICIITA L JINTA

1. HarypajbHOe 9HUC/IO 1 HA30BEM UCKANOYUMEADHBIM, €CITA JJIA JIIOOBIX TPEX HATY-
PaJIbHBIX YHuCes a, b m ¢ TakuxX, 9T0 7a + b u 7b + ¢ gendarcd Ha n, 9UCJ0 7¢ + a TaKKe
nenutcd Ha n. Haifigure camoe 00J/IbIIIOE UCKJTIOUUTEIbHOE YHUCJIO WM JIOKAYKUTE, YTO
TaKUX quces 6ECKOHEIHO MHOTO.

2. HarypaabHoe 9HuCIO 1 MOXKHO 3a OJIHY OIlepaliuio b0 3aMeHUTh Ha S5n + 1, jymubo
Ha bn — 1, aubo moxesnTh Ha 2 win Ha 3 (ecyau menautcsi). BepHo Jin, 910 U3 J1060TO
HaTYPaJbHOI'O YUCJIa MOXKHO 338 HECKOJIBKO OIepalinii moayInThb 17

3. B Typuupe no 6ammunToHy npundan ydactue 1181 gesosek. JIioOble 1Ba ydIacTHUKA
CBITPAJIA JAPYT C APYTroM IIo jiBa MaTda. Huabux He Obl10. [lo OKOHUaHWU TypHUPaA OKa-
3aJI0Ch, 9TO KaKJIbIIl yIaCTHUK BBIUT'PAJI CTOJILKO K€ MaTdell, CKOJIbKO mpourpaJ. Jloka-
JKUATE, 9YTO MOYKHO ITPU3HATH HeJefiCTBUTEIbHBIMU PE3YJIbTATHI POBHO ITOJIOBUHBI MaTYelt
TaK, YTOOBI U3 OCTABIIUXCA MaTdell KasKJbIil yYaCTHUK BCE €II¢ BBIUTPAJI CTOJIBKO K€
MaT4yel, CKOJIbKO IIPOUTrpal.

4. 1000-3naunoe umncyio N cocTouT n3 HeHyJeBbIX udp. Ecim mudpsr N pa3duth Ha
apbl PsiJIOM CTOSAIINX, TO B JIIOOO# mape mudpa, CTodIas jieBee, BTpoe MeHbIIe THQPHI,
crosieil mpasee. /lokaxkute, 9To [N HE MOXKET OBITH CTEIEHbIO ITPOCTOTO YUCJIA.

5. Ilersa BbIIMCaJ HECKOJIBKO PA3JIUIHBIX HATYPAJbHBIX YHCEJI. 3aTeM OH pPa3OmiI 3Tu
qncia Ha 10 rpymm. [locse aToro o pazomt 3tu aucia Ha apyrue 10 rpymnmn. OKa3aJioch,
9TO JII00as TPyIa IepBOro paszdueHus W Jirodasd T'PyImia BTOPOro pa30UeHUs UMEIOT
obiee gucso. 3areMm Ilers ayst Kak ot u3 20 rpynm mpoJiesa CJaeIyIoNnyo OnepaIuio:
BBIITMCAJT YUCJIa ITOW TI'PYHIIBI B MOPSJIKE BO3PACTAHUS U JJId KaXKJIOW Iapbl COCEIHUX
quceJT BbIYes u3 0osbiero Menbinee. Hanbosbltasg n3 Bcex 9TUX pa3HOCTEl OKa3aJiach
paBHa n. HaiiguTe HanMeHbIllee BO3MOXKHOE 3HAYEHHE 7N.

6. Jlaubl JBa pa3/IMIHBIX HATYPAJIbHBIX Yucia a u b, menbme 59. st Kaxk10ro HATY-
paJsibHOTO Kk < 59 Ilera BhIYmC/IMII OCTATKA OT JejeHus duces ak u bk uHa 59 u BhIHCAT B
TeTpagb CyMMY 9THUX ABYX OCTATKOB. CKOJIBKO CpeIU BBIIMUCAHHBIX D8 CYMM MOKET OBITH
TexX, KOTopble 0oJibIte 597

7. Ha okpyx)HOCTH OTMedeHO n Todek. IIpoBeseH n — 1 oTpe30K ¢ KOHIIAMU B 3THUX
TOYKAX TaK, 9YTO OTPE3KU He IePEeceKaloTCsd 110 BHYTPEHHUM TOYKAM U OT JIIOOOIT TOYKHU
JI0 JIF000#1 APYToil MOXKHO J0OpaThCsI, ABUTAsICh IO OTpe3KaM. B KaxK10if TOUKe CTOUT IO
durke. 3a OIUH XOJ MOXKHO IOMEHATH MeCTaMu ABe (PUINKHU, HAXOIAIINECS B TOYKAX,
COCJIMHEHHBIX OTPE3KOM, U 3aTEM CTEPETh 3TOT OTPe30K. JloKakuTe, 9T0 4epe3 HECKOJIb-
KO TAaKUX XOJIOB MOXKHO HJOOUTBHCSI TOTO, ITOOBI B UTOTe KaKIasi (pHUIKa OKa3aJach B
OJKafiieil 1o 9acoBoil CTpeJIKe OTMEYEHHOU TOYKeE.

8. lano marypaabHoe ynucjao n > 1. PaBHOCTOPOHHUIT TPEyTOo/Ib-
HUK CO CTOPOHO# n pa3dm/im TpeMmsi HabopaMu MapaJLIeIbHbIX TPsi-
MBIX Ha N? MaJIeHLKUX PaBHOCTOPOHHHX TPEYTOJBLHUKOB CO CTO- /\
ponoii 1. 3areM KaxKJblii MaJIeHbKHUIl TPEYTrOJIbHUK ITOKPACUIN B
cephlit, OypbIii MM MaJUHOBBIN IBeT. PacKkpacKka Ha3bIBaeTCd To-
POWEHDKOT, €CU I KAXKJIOTO MAJEHBKOTO TPEYTOJIbHUKA Cpen
BCEX MaJIEHBKHUX TPEYTOJIbHUKOB, I'PAHUYAIIUX C HUM 110 CTOPOHE,
BCe MOKpAIEeHbl B OJIMH IIBET WJIM BCE MOKPAIeHbl B PA3HbIE I[Be-
Ta. CKOJIbKO BCEro CYyIIECTBYET XOPOIIEHbKUX packpacok?! (Orser
MOYKET 3aBUCETH OT 1.)

Cupasa uzobpazkeH puMep TpeyroJbHUKa IIpU N = 5.




LVIII YPAJIbCKUUN TYPHUP FOHBIX MATEMATUKOB. Kupos, 05.05-11.05.2022
MATEMATNYECKNAU BOM Ne3. 10.05.2022
I'PVIIIIA CTAPT, IIEPBAZ4 JINTA

1. HarypasibpHOe 9HMCIIO M HA30BEM UCKANOYUMEADHBLM, €CIU JIJISI JIOOBIX TPEX HATYPAJTBHBIX
quces a, b u ¢ Takux, 910 7a + b u 7b + ¢ pmensiTcst HA N, YUCJIO 7C + @ TaKXKe HEJIUTCA Ha N.
Haiinure camoe GOJIBIITIOE UCKIIIOUUTEIBHOE YUCJIO UM JOKAYXKUTE, YTO TAKUX YNCE]I OECKOHEYHO
MHOTO.

2. HarypaJjibHOE YHCJIO 1 MOXKHO 3a OJIHY OIlepaliuio JIMOO 3aMeHuTh Ha 5n + 1, iubo Ha 5n — 1,
60 moeuTh Ha 2 i Ha 3 (ecsm jgenuTcst). BepHO i, 9T0 U3 JIIOO0r0 HATYPAJBHOTO YHUCIIA
MOZKHO 3a HECKOJIbKO OIepaIinii moJayduTsb 17

3. B TypHupe no 6amunTOHYy TipuHs yyactue 1181 denosek. JIioOble Ba yJacTHUKA ChITDa-
JIM JIPYT C JApyroM mo aBa marda. Huubux He ObL10. Il0 OKOHYaHWU TypHUPA OKA3aJI0Ch, UTO
KasKJIbIfl YIaCTHUK BBIMT'PAJI CTOJIBKO K€ MaTdei, CKOJIbKO mmpourpaJi. Jlokaxkure, 9T0 MOXKHO
MIPU3HATH HEJENCTBUTEbHBIMU PE3YIbTATHI POBHO ITOJIOBUHBI MaTYel TaK, YTOOBI U3 OCTABIITUX-
cd MaT4ell KaXXAblil yYaCTHUK BCE €I€ BBIUT'PAJI CTOJILKO »Ke MaTdeil, CKOJbKO ITPOUTpaJl.

4. Jano 2022-3naunoe uyuciao N. Ecau ero mmndpbl pa3duTh Ha TPOUKH PsiOM CTOSIIIIUX, TO
B JII00OIT TpOiiKe JieBasi 1udpa BTPOe MEHbIIE IIEHTPAJbHOM, a BCe IIpaBble IMU@PPHI B TPOHNKaxX
paBHBI MeKJy coboii. /lokaxkure, uTo N HE MOXKET OBITH ITPOCTHIM.

5. Y Ilunrsuna u Bapana ecth HEOrpaHUYEHHBIHN 3aI1aC AUl U TPU U3HAYAJIBHO ITYCTHIX T'HE3/IA.
[Iuarsun u Bapan mo odepenm, HaumHast ¢ lluHrBrHA, meaaroT Xoabl. 3a oauH Xoj IInHrBuH
MOXKeT b0 T00aBUTH TPU silla B KaKOe-HUOYIb THE3/0, JIMOO J00aBUTH MO OIHOMY SIHIy B
Kaxkgoe n3 rae3d. [Ipumuem, [ImHrBuH He MOXKeT B IBa CBOUX IT0OCJIEIOBATEIBLHBIX X0/1a T00aBJISITh
110 TP sia B OJHO U TO Ke rHe3/10. BapaH CBOMM XOJOM MOXKeT JIMOO MPONYCTUTh XOJ, JTU0O0
ybparh 1mo aBa siiiia n3 aByx rHe3x (HO TOJIBKO ecam oHE TaMm ecTb). Moxker au [lunreBun
JIeMCTBOBATh TaK, YTOOBI HE3ABUCUMO OT JeiicTBuil Bapana uepe3 HEKOTOpPOe BpeMsi B OJHOM U3
rHe3/ oKas3aJjoch He MeHbIre 1000 s ?

6. JlaHbl 1Ba pa3IMYIHBIX HATYPAJbHBIX ducjia a u b, MmeHbInre 59. /I Kaxk 1010 HATypaJbHOTO
k < 59 Ilets BbIamcInI ocTaTKu OT JiejeHus duces ak u bk Ha 59 1 BbIIUCAT B TeTPaIb CyMMY
9TUX JABYX OCTATKOB. CKOJIBKO CPEJIM BBIITMCAHHBIX D8 CYMM MOXKET ObITh T€X, KOTOPbIE DOJIbIIE

597

7. Ha okpyxHOCTH OTMedeHO n TodeK. [IpoBeneH n — 1 oTpe30K ¢ KOHIIAMU B 9TUX TOYKaX TaK,
9TO OTPE3KU HE MEePECEeKAIOTCs 10 BHYTPEHHUM TOYKaM W OT JIIOOOW TOYKHU JI0 JIIOOOU JIpyTroit
MOXKHO J00paThCsi, ABUrasiCh 10 OTpe3KaM. B KarKao# TOYKe CcTOUT 110 (puImke. 3a OIMH XOI
MOXKHO IIOMEHSITh MeCTaMHU JIBe (PUIIMKHU, HAXOJSIINECS B TOYKAX, COCIUHEHHBIX OTPE3KOM, H
3aTeM CTepeThb 3TOT OTPe30K. JloKaxkuTe, UTO Yepe3 HECKOJIbKO TaKUX XOJ0B MOXKHO JTOOUTHCS
TOT'O, 9YTOOBI B UTOTE€ KaxKJiasl PUIITKA OKa3aJacCh B OJIMKANIIEH 1T0 9aCOBOM CTPeIKe OTMEIeHHON
TOYKE.

8. /lano vaTypaJsbHOEe "mcio n > 1. PaBHOCTOpOHHUMII TpPeyroJbHUK
CO CTOPOHOU N pa3dm/im TpeMmsi HabOpaMy NHapaJlIeJbHBIX HPSAMbIX Ha
n? MaJIeHbKHX PaBHOCTOPOHHHUX TPEYLOJILHUKOB CO CTOPOHOI 1. 3arem /\
KaXKJIbIi MaJIEHbKUIT TPEYTOJIbHUK MOKPACUJIM B CEPBIN, OYPhIil MIn Ma-
JIMHOBBIN 1BeT. Packpacka Ha3bIBAETCSI TOPOULEHHKOU, €CTIN IJIS KazKI0-
r'o0 MaJIEHBKOT'O TPEYTOJbHHUKA CPEIU BCEX MaJIEHBKUX TPeyTroJbHUKOB,
rpaHAYaAIIX C HUM [0 CTOPOHE, BCE MOKPAIIEHBbI B OJIMH I[BET WJIM BCE
IIOKpallleHbl B pas3Hbie 1BeTa. CKOJIBKO BCErO CYIIECTBYET XOPOIIEHbKUX
packpacok? (OTBeT MOXKeT 3aBUCETH OT N.)

CrpaBa n300parkeH MpuMep TPEeyTroJbHUKA MIPU 1. = 5.




LVIII YPAJIbCKUUN TYPHUP FOHBIX MATEMATUKOB. Kupos, 05.05-11.05.2022
MATEMATNYECKNNU BOM Ne3. 10.05.2022
I'PVIIIIA CTAPT, BTOPAZ4 JINTA

1. HarypajpHOe YHCIIO N HA30BEM UCKANOYUMEALHDIM, €CIIH JIJIsi JIOOBIX TPEX HATY-
PaJIbHBIX YHuCes a, b m ¢ TakuxX, 9T0 7a + b u 7b + ¢ gendarcd Ha n, 9UCJ0 7¢ + a TaKKe
nenurcd Ha n. Haiinnre camoe 0OJIBITOE UCKJIIOYUTEIHLHOE UHC/IO WIH JOKAXKUTE, UTO
TAaKUX quces 6€CKOHEIHO MHOTO.

2. HarypaabHoe 9HuCIO . MOXKHO 3a OJIHY OIlepalluio Jubo 3aMeHUTh Ha S5n + 1, jmubo
Ha bn — 1, aubo noxesnTh Ha 2 win Ha 3 (ecau menautcsi). BepHo i, 910 U3 J1060TO
HaTYPaJbHOI'O YUCJIa MOYKHO 338 HECKOJIBKO OIepalinii moayInThb 17

3. B TtypHupe nmo 6amMunTOHY npuHsii yuactue 1181 desioBek. JIioOble aBa ydacTHU-
Ka CBhIIpaJIU JIPyT ¢ Apyrom 1o jaBa marda. Huabux me Obu10. [0 OKOHYaHMU TypHUpA
0Ka3aJIOCh, YTO KayKJIblil YYACTHUK BBIUTPAJ CTOJIBKO K€ MaTdell, CKOJbKO IPOUTpaJI.
Jlokaxure, 9TO MOXKHO TIPU3HATH HEJAEHCTBUTEILHBIMU PE3YJIbTATHI HE OOJIBIIE TTOJIOBU-
HBbI MaTdeil (HO XOTs ObI OJIMH) TaK, 9TOOBI M3 OCTABIMUXCS MaTUel KayK/IbI yJIacTHUK
BCE eITé BBINTPAJI CTOJIBKO K€, CKOJIBKO TTPOUTPAJI.

4. Jlano 2022-3naunoe uncso N. Ecian ero nudpbl pa3dUTh HA TPONKHU PAIOM CTOATINX,
TO B J1I00OI TpOiiKe JjieBasl 1ndpa BTPOe MEHbIIe IIeHTPAJbHONI, a Bce IpaBble IINQPHI B
TPOMKaX paBHBI MeKIy coboil. /lokakure, 410 N HE MOKET OBITH IIPOCTBIM.

5. ¥ Iluarsuna u BapaHa ecTb HeOIrpaHHUEHHbI 3aI1ac SIAI U TPU U3HATAIBHO IMYCTHIX
rae3fa. [Iuarsun u Bapan mo ouepenu, nHaunnas ¢ IluHrBuHa, 1e1ai0T XOAbI. 3a OIUH
xoi, [ImarBua MoxKeT OO J0O6ABUTH TPH sifllla B KaKOe-HUOY/Ib THE3/10, JIU0O JI00aBUTH
110 OJHOMY SIfIy B Kaskaoe n3 rue3a. Ilpuuem, IIuHrBrH He MOXKeT B JIBa CBOUX IIOCJIE-
JOBaTEJIbHBIX X012 J100aBJISIThH O TPU SIAIAa B OAHO U TO »Ke rHe310. Bapan cBouM X010M
MozKeT b0 yopaTh 10 JBa siila u3 JAByX IHe3J (HO TOJBKO €CJIM OHU TaM eCTh), Jinbo,
ecJIn HeT JBYX IHE3J[ ¢ XOTd Obl ABYyMsI dilllaMu, IIPOnycTuTh xoda. Moxer ju Ilunrsun
JIeiicCTBOBATh TaK, YTOOBI HE3aBHUCUMO OT JeiicTBuii Bapana uepe3 HeKoTOpoe BpeMsi B
OJITHOM M3 T'He3J1 oKa3aJioch He MeHbIe 1000 swmir?

6. /laHbI IBa PA3IMIHBIX HATYPAJbHBIX ducaa a u b, Mmeubmux 31. /[1g KazK10oro HATY-
paJsibHOTO k < 31 IleTda BbIYmC/IMII OCTaTKA OT JiejieHus duces ak u bk na 31 u BhIIHCAT B
TeTpab CyMMY 9TUX JBYX OCTATKOB. CKOJILKO CpEIU BBIMUCAHHBIX 30 CYyMM MOXKET OBITH
paBHBIX 317

7. Haiiure HamMeHbIIIee TAKOE N, ITO MOXKHO PA3MECTHTH N JJOMUHOIIEK (IIPSIMOYTOJIb-
HUKOB U3 JBYX KJIETOK) Ha jocke 3 X 100 Tak, 9To6bI 60JIbIE HE OCTAIOCH MECTa HU JIJIsI
OJHOI JOMHHOIIKMN.

8. /lano matypanbHOe uncjio n > 1. PaBHOocTOpOHHUIT TPEeyTosh-
HHUK CO CTOPOHOI N pa3domyim TpeMsi HabopaMu MapaJiieIbHbIX ITPsi-
MBIX Ha N° MaJICHBKUX PaBHOCTOPOHHHX TPEYTOJBHUKOB CO CTO- /\
ponoit 1. 3aTreM KaxKIblii MaJIeHbKHUIl TPEYTroOJbHUK ITOKPACUIN B
cepblii, OypbIil MM MaJUHOBBIN IBeT. PacKkpacKka Ha3bIBaeTCd To-
POWEHBKOU, €CTIN JJIA KazKJI0I0 MAaJIEHbKOI'O TPEYTOJbHUKA CPeIn
BCEX MaJICHBKUX TPEYIOJIbHUKOB, I'PaAHUYAIUX C HAM II0 CTOPOHE,
BCe IIOKPAIlleHbl B OJIMH IIBET WJIA BCE NOKpPAIIEHbI B Pa3HbIE IIBe-
ta. CKOJIBKO BCEro CyIIECTBYET XOPOIIEHbKNX packpacok?! (Orser
MOYKET 3aBHUCETH OT N.)

Cupapa n300pazkeH IpuMep TPeyroJbHUKA Ipu 1 = 5.




LVIII YPAJIbCKUUN TYPHUP FOHBIX MATEMATUKOB. Kupos, 05.05-11.05.2022
MATEMATNYECKNNU BOM Ne3. 10.05.2022
I'PVIIIIA CTAPT, TPETbA JIUTA

1. IIpencrasbre unciao 2022° B Buje CyMMBbI TPEX KyOOB HaTypaJbHBLIX
qUCeI.

2. HarypaibHoe 4ncjio 1 MOXKHO 3a OJIHY Ollepalluio MO0 3aMEHUTh Ha
bn+1, smmbo Ha bn— 1, mmbo nogeanTs Ha 2 niau Ha 3 (ecau pesmrces). Bepro
JI, 9TO U3 JII0OOr0 HATYPAJIBbHOIO YMCJa MOYKHO 32 HECKOJIBKO OIepaIliil
Oy YUTh 17

3. B xoMmImanum cpejii JTII0OBIX YeTBEPBIX HANIyTCsI TPU Hapbl 3HAKOMBIX
1 TPHU MMaphl HE3HAKOMBIX. Kakoe HanboJIbIllee IUCIO JIIOJE MOXKET ObITH B
TaKOil KOMITQHUHI !

4. Harypasabnaoe unciao X HasbiBaercsd Bocomvim dydom Ceema, ecii OHO
JIeIUTCs Ha 88, 1 KaxKjiad Iudpa, UCIOAb3YIoNasicsd B 3aIucu X BCTpeda-
eTcs TaM CTOJIBKO pa3, YeMy OoHa paBHa. Hampmmep, auciao 88888888 saBiIs-
erca BocbMmbiM Uynom Ceera. BepHo i, 94TO OHO ABJIsSIETCS HAMMEHBIIIIM
13 HUX?

5. Y4aurejb Ha3bIBaeT KaKoe-To HaTypaJibHOe dncyo N, bosbiiee 1. 3arem
Ilers u Baca xousar o ouepenu. Cradaga IleTs rmirer Ha JIoCKe KaKoe-TO
HaTypaJIbHOE InCI0. KaXK IbIM CJIeIYIONIMM X0I0M Ha JIOCKY HaJ10 BBIIIHCATD
JIIOO0 Yrca0 Ha 1 MeHbIlee HAaMMEHBIIIEr0 U3 HAaIIMCAHHBIX YHUCE]I, 100 Ha, 2
OoJIbIlIee HAMOOJILIIIErO U3 3AIUCAHHBIX Ynces. KTo 3amuiner 9ucjio KpaTHoe
N, npourpeiBaet. IIpn kaknx /N y KOro-TO U3 MaJBINKOB €CTh BHIMTPHIITHAS
crparerus’

6. IIpomén dpyrdboabublit TypHUDP B oauH Kpyr cpeau 2N komana u3 2NN
pPas3HBLIX TOPOJIOB. B KaxkoM Type BcTpedarorcd N nap paHee He UIPABIINX
Mex Iy coboii komaHd. B KaxKmoif mrpe ojHa M3 KOMaHJ HI'PaeT B CBOEM
ropojse. HazoBéM KOMaHIy npasu.abroll, €C/Ii OHa YepeIyeT UIPhl B CBOEM
rOpoJIie ¥ 3a ero mpejeiaMu (IiepBasi urpa MoKeT ObITh Tjie yrogaHo). Kakoe
HanOOJIbIIIee KOJIMIECTBO IMPABUIBHBIX KOMAaH] MOTJIO OKa3aThCd B KOHIIE
TypHUPA?!

7. HaitnuTe HamMeHbIlee TaKoe N, YTO MOXKHO Pa3MECTHUTh 1. JIOMUHOIIEK
(IPSAMOYTOJIBHUKOB M3 JIBYX KJIETOK) Ha jocke 3 X 100 Tak, 910661 OoJIbIIe
HE OCTAJIOCh MeCTa HU JIJIS OJTHON JIOMUHOIIIKH.

8. PaBnocroponnuii TpeyroibHukK pa3ouan Ha 16 omgumna-
KOBBIX PABHOCTOPOHHUX TPEYTOJIHHUKOB (CM. puc.) Kax-
IIBI MaJIEHbKU TPEYTOJIbHUK MOKPACUIN B OJNH U3 TPEX
11BeTOB. PacKkpacka Ha3bIBaeTCS TOPOULEHbKOU, €CJU CO-
cen KaxKJIOM KJIeTKHM WMJIM BCe IMOKPAIeHbl B OJIUH IIBET
WA Bce B pasHble 1Beta. CKOJIBKO BCErO CYIIECTBYET XO-
POIIEHBKUX PACKPACOK 3TOI0 TPEYTOJILHIKA,!




