LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHYECKHUU BOM Ned. 23.02.2019
CTAPHIASA I'PYIIIIA, BBICIIASA JIMTA

1. B tpeyroasauke ABC yron C B aBa paza Oomwiie yria B. BHyTpu TpeyronpHuka
Hanniachk Takas Touka D, uro AD = AC u DB = DC. Jlokaxure, uto ZBAC = 3ZBAD.

2. Aus u bops urpator B urpy. B Hauane AHs 1opKHA BEIOpATh 4UCIO X, a 3ateM bops
(3Has1, Kakoe 4uciIo BbiOpana AHs) JOJDKEH BbIOpaTh 4MCiO Y. AHA XoudeT, 4TOObI
BBIpaskeHue (2X—Y)?—2y?—3y GbUIO KaK MOKHO MeHbIIIE, a bopsi — Kak MOKHO GOJIBIIIE.
Kakue uncna nHanumyt Aus u bopsi, eciin 06a OyayT urpaTh ONTUMAIbHO?

3. Ilocne wneymaunoro BeicTymieHuss B 2017 romy y cOopuoit daranuu Ha
MEXAYHAPOAHON OJIMMIMNAJE CMEHUJICA PYKOBOJUTENb. B mepByto odepep OH pemni
OTKa3aThbCsl OT U3MEPEHMs] TBOPUECKOTO IMOTEHLMANa M YCTAaHOBHWJI HOBBIA CIOCOO
otOopa 6 uneHoB komaHAbl u3 13 kanmumaroB. Kanaummarel mumryT 6 OTOOPOUHBIX
OJIUMITUAJ, Ha KKJIOM M3 KOTOPBIX BCe HAOMPAIOT pa3HOE KonuuecTBO OamoB. [lanee
PYKOBOJUTENIb KOMAaHJbl BBIOMpAET MOPSAOK, B KOTOPOM OH OYIEeT YYUTHIBATH
pe3yNbTaThl OTOOPOUHBIX OJIMMITHAJ, U AJIS1 KaXKAOW OJIMMITUA]IbI BKIIIOYAEeT B COOPHYIO
YYAaCTHHMKA, BBICTYMMBUIETO HA ATOW OJMMIIMAJE JIyUlle OCTaJbHbIX KaHAUAATOB, €I
HE BOILIEIUIMX B COOpHYI. MOryT ju pe3yiabTaThl KaHAUAATOB OBITh TAaKOBBI, UTO
KQXK]IbII U3 HUX MOKET CTaTh YJIE€HOM KOMaH/bI?

(a—b)(b—-c)(c—a) L9
2

SIBIISIETCSI CTEIEHbBI0 unciia 1692 ¢ HCJIBIM HCOTPHULIATCIIbHBIM IIOKA3aTCICM.

4. Haiinute Bce TPOMKH 1eNbIX unce (a, b, C) Takue, 4TO YUCIIo

5. IlocnemoBarenbHOCTh {@n} ompeneseHa ycioBusMH ao=1 ai1=2 wu
a =a’, +(a,a,...a_,)° mpun > 2. IIpocToe YmciIo P — AeIUTeNb Yucia ak. Jlokaxure,

uro p > 4(k-1).

6. Ha nuaronanu BD mapannenorpamma ABCD ormedena Touka P tak, uto AP = BD.
Touka Q — cepeauna orpeska CP. Jlokaxwute, uto ZBQD = 90°.

7. Hekotoprie ropoaa ApKaauu COEIUHEHBI JOporaMu (MEXIy KaKIbIMH JBYMS
ropojamu He 6oJiee 0HOM toporu). M3 kaxaoro ropoaa BeIXOAAT XOTS ObI JIBE JOPOTH.
Jlokaxkute, 4To B ApKaJuu €CTh TaKOM TOpOoJ, YTO, BRIEXaB U3 HEro IO J000H opore,
MOKHO MIOTOM BEPHYTHCS B HETO, HE IIPOE3Kas HU 110 KaKO# Topore 0oyiee 0HOTO pasa.

8. Bce ket mocku (2n+1)x(2n+1) packpaliieHbl B KpaCHBIN U CHHUMN I[BETA: KJICTKH
HUKHEW TOPU30HTAM B CHHUI, a OCTaJlbHble — B KpacHbId. Pa3speraercsi BbIOpaTh
TH00YI0 KJIETKY ¥ U3MEHUTD IIBET ATOU KJIETKH, a TAKXKE [[BETA BCEX KJIETOK, HAXOIAIIUXCS
C HEW B OJTHOM CTpOKe WM B 0HOM cronbue. Kakoe HaumeHblee KOIMYECTBO CUHUX
KJIETOK MOJKET OKa3aThCsl B TAOJUIIE B PE3yJIbTaTe HECKOIBKUX TAKUX OTepaInii?



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHYECKHUU BOM Ned. 23.02.2019
CTAPHIASA I'PYIIIIA, IIEPBAS JIMTA

1. Yetsipe Opata AensT JauHblii y4acToK B popme napasuienorpamma ABCD. Ouu otmeTrim
Ha ydacTke Toukd E u F u 3akazanu crtpoutensiM MOCTPOUTH 3a00pbI, WAYIIHE IO
(nenepecekatrommumesi) otpeskam AE, BE, CF, DF u EF, kotopble pazmenunu Obl
napasuiesiorpaMM Ha YeThIpe ydacTKa OAMHAKOBOM IUIOUIaIM. DTHU CTPOUTENbHbBIE PadOTHI,
OJIHAKO, TpeOOBajIM 00s3aTENbHON HSKCHEPTU3bl. DKCHEPThl U3 3a00pPOCTPOUTETHHOTO
WHCTUTYTa paspenimiii CTpouTh 3a00pbl Tosbko mo orpeskam AF, BF, CE, DE u EF,
KOTOpbIE, K CYAacThlO, TOXE OKa3alMCh HeMNepeceKarolmmuMucsa. Jlokaxure, YTO
napasuiesiorpaMM Bce paBHO pa30MICs Ha YEThIPE yYacTKa OJIMHAKOBOW TUIOIIATH.

2. Aus u bops urparot B urpy. B Hauane AHs pomkHa BeIOpaTh 4MCIO X, a 3ateM bops
(3Hasi, Kakoe 4YHCIO0 BbIOpasia AHS) JOMKEH BbIOpaTh 4UCIO Y. AHS XOYeT, YTOOBI
BIpaKeHHe (2X—Y)?—2y?~3y ObLIO KaK MOXKHO MEHbIIE, a bops — Kak MOXHO OOIbLIE.
Kakue uncna Hanuuryt AHst 1 bopsi, eciiu 006a OyayT urpatb ONTUMAIbHO?

3. [locne Heynaunoro BeictyruieHus B 2017 roay y cOopHoit daTtaivy Ha MEXIyHAPOIHOM
OJINMITMAJIE CMEHWJICA PYKOBOJMTENb. B mMEpByl0 oyepeap OH PElmM OTKA3aThbCsl OT
W3MEPEHHS TBOPYECKOTO IOTECHIIMANA W YCTAaHOBHJI HOBBIM CIoco® oTbopa 6 UIeHOB
KoMaH bl U3 13 kanauaaToB. KanauaaTel mUIIyT 6 OTOOPOYHBIX OJIMMITHAAM, HA KaXI0U U3
KOTOPBIX BCE HAOMpAIOT pa3HOe KOJIMYECTBO OaioB. Jlamee pyKOBOAWTETh KOMAaH/IbI
BBIOMPAET TOPSJIOK, B KOTOPOM OH OYJIET YYUTHIBATh PE3yIbTaThl OTOOPOYHBIX OJUMITHA/I,
U I KaXJAOW OJMMITMAABI BKJIIOYAaeT B COOPHYIO yYacCTHHKA, BBICTYIIMBIIETO Ha 3TOMU
OJIMMITMAJIC Jy4llleé OCTAJbHBIX KaHJUJATOB, €€ HE BOIICANINX B COOpHYyI. MoOryTt ju
pe3yabTaThl KaHIUIaTOB ObITh TAKOBBI, YTO KaXKJIBIN U3 HUX MOXKET CTaTh YJICHOM KOMaH/IbI?

a-b)(b-c)(c-a

(a-b)b-c)c-a)
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SABJISICTCSl CTETNIEHBIO uKciia 1692 ¢ 11esbIM HEOTPUIIATEILHBIM ITOKa3aTeIeM.

4. Haiinnre Bce TPOMKH HEIbIX uncena (a, b, C) Takue, 4TO YUCIIO

5. CymecTByer JIn HATypaJbHOE YHUCIO N, KOTOPOE MOXKHO MPEICTaBUTh KaK B BHJIC
n =a?-b, Tak u B Buge N = b?>-C, rae a, b ¥ C — TpuU pasITMYHBIX HATYPAILHBIX JCIUTENIS
yucia n?

6. Ha nuaronanun BD mapannenorpamma ABCD otmeuena Touka P tak, uro AP = BD.
Touka Q — cepenuna otpe3ka CP. [{okaxure, uro £BQD = 90°.

7. Hexotopsie ropoaa ApKaJuu COETUHEHBI JOpOraMu (MEX Iy KaxKIbIMU IBYMSI TOPOIaMHU
He Oouiee oHOM Joporu). M3 Kaxkoro ropojia BEIXOJIAT XOTs Obl ABE Joporu. Jlokaxkure,
4YTO B ApKaJuu €CTh TaKOW ropojl, YTO, BEIEXaB U3 HETO 10 JI000H JOpore, MOXKHO MOTOM
BEPHYTHCS B HETO, HE MTPOE3Kask HU MO KaKoM jgopore 0oJiee 0IHOTrO pa3a.

8. Bce kmetkn gocku (2n+1)x(2n+1) packpaiieHbsl B KpacHbI W CHHHUH IIBETA: KIICTKU
HWKHEN TOpPU30HTAIM B CUHUM, a OCTaJlbHbIE — B KpacHbIl. Pa3penaercs BbIOpATh 1H00YIO
KJIETKY 1 UBMEHUTH LIBET ATOM KJIETKH, a TAK)KE I[BETA BCEX KIJIECTOK, HAXOASAIINXCS C HEW B
OJTHOM CTPOKE WITH B OHOM cToJio1e. Kakoe HanMeHbIee KOJMUECTBO CHHUX KJIETOK MOXKET
OKa3aThCs B TAOJUIIE B pe3yJIbTaTe HECKOJIbKUX TAKUX ONEpaLuii?



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHYECKHUU BOM Ned. 23.02.2019
CTAPHIASA I'PYIIIIA, BTOPAS JIMTA

1. Yetsipe Opata AensT JauHblii y4acToK B popme napasuienorpamma ABCD. Ouu otmeTrim
Ha ydacTke Toukd E u F u 3akazanu crtpoutensiM MOCTPOUTH 3a00pbI, WAYIIHE IO
(nenepecekatrommumesi) otpeskam AE, BE, CF, DF u EF, kotopble pazmenunu Obl
napasuiesiorpaMM Ha YeThIpe ydacTKa OAMHAKOBOM IUIOUIaIM. DTHU CTPOUTENbHbBIE PadOTHI,
OJIHAKO, TpeOOBajIM 00s3aTENbHON HSKCHEPTU3bl. DKCHEPThl U3 3a00pPOCTPOUTETHHOTO
WHCTUTYTa paspenimiii CTpouTh 3a00pbl Tosbko mo orpeskam AF, BF, CE, DE u EF,
KOTOpbIE, K CYAacThlO, TOXE OKa3alMCh HeMNepeceKarolmmuMucsa. Jlokaxure, YTO
napasuiesiorpaMM Bce paBHO pa30MICs Ha YEThIPE yYacTKa OJIMHAKOBOW TUIOIIATH.

2. Aus u bops urparot B urpy. B Hauane AHs pomkHa BeIOpaTh 4MCIO X, a 3ateM bops
(3Hasi, Kakoe 4YHCIO0 BbIOpasia AHS) JOMKEH BbIOpaTh 4UCIO Y. AHS XOYeT, YTOOBI
BBIpaKeHHe (2X—Y)?—2y? ObLIO KaKk MOXHO MEHBIIE, a Bops — Kak MOxHO Oonblre. Kakne
yycia HanuiyT AHs 1 bops, eciiu 006a OyAyT UrpaTh ONTUMAIIBHO?

3. Ilocne Heynaunoro BeictyrieHus B 2017 roxy y cOopHoit DaTanuu Ha MeX TyHapOIHOM
OJINMITHAZE CMEHWJICS PYKOBOJWUTENb. B mEepByr0 ouepenb OH PEMIMI OTKAa3aTbCs OT
W3MEPEHHs TBOPUYECKOTO IMOTEHIMala M yCTAaHOBWUJI HOBBIA CIOcO0 oTOOpa 6 WICHOB
KoMaHAbl U3 13 kanauaaToB. Kanauaarsl nuiryT 6 OTOOPOYHBIX OJUMITHAM, Ha KaXI0W U3
KOTOPBIX BCE HAOMpPAIOT pa3HOE KOJWYeCTBO OauioB. Jlamee pyKOBOAMTENh KOMAaH/IbI
BBIOMpAET NMOPSIAOK, B KOTOPOM OH OYJIET YUUTHIBATH PE3YJIbTaThl OTOOPOUYHBIX OJIUMITHA],
U JUIS KaKJIOM OJMMITHAIBl BKJIIOYaeT B COOPHYIO yYaCTHHKA, BBHICTYIHBIIETO Ha 3TOM
OJIUMIHUAJIE JIYUIlle OCTaJbHBIX KaHIUIATOB, €I HE BOIICAIINX B COOpHYI0. MOryT Ju
pe3yJabTaThl KaHAUIAATOB OBITH TAKOBBI, YTO KaXKABIM W3 HUX MOXKET CTaTh YJICHOM
KOMaHbI?

(a—b)(b—c)(c—a) L9
2

ABJISIETCS CTENEHBIO ynciia 1692 ¢ 1esbiM HEOTPULIATEIBHBIM ITOKA3aTEeIEM.

4. HaiimuTe Bce TPOMKH LEIBIX Yucel (4, b, C) Takue, 4To YUCIIO

5. Harypanbhbie uncia a u b ygoBineTBopsitoT ycioBusMm (@, 0) =10 u (a, b+2) = 12.
Haitnure cymmy (@, 2b)+(a, 3b). (Uepes (X, ¥) o003HauaeTcss HAMOOIBINNI OOIIUI JCITUTEb
qrcen X u'Yy.)

6. Ha nuaronanun BD mapannenorpamma ABCD otmeuena Touka P tak, uro AP = BD.
Touka Q — cepenuna otpe3ka CP. [{okaxure, uro £BQD = 90°.

7. Ha nocke Hanucansl yncia ot 1 1o 64. J[Boe 1o ouepenn 3au€pKUBarOT MO OJHOMY YUCITY
C HOCKHU. TOT, mOCIEe Ybero xoJa HAUAYTCSA JBa 3aYEPKHYTHIX YWCIA, B CYMME JAIOIINE
CTCTICHb ABOMKH, TIpourpaji. KTo BEIMTpIBACT MpH MPaBUILHON UTpe 000mX?

8. Bce knetku nocku 10x11 (10 ctpok, 11 cronOuoB) packpauieHbl B KpaCHbIA U CHHHIMA
[IBETA: KJICTKA HUKHEW TOPU3OHTAIM B CUHHUM, 4 OCTaJbHbIE — B KpacCHbIW. Pa3pemaercs
BBIOpATh JIIOOYIO KJIETKY M MU3MEHHUTH IIBET 3TOW KJIETKH, a TAKXKE I[BETA BCEX KIIETOK,
HAXOJSIINXCS C HEM B OJIHOM CTPOKE WIIM B OJJTHOM CTOJI011e. MOKHO JIM TAKMMH OTIeparusiMu
C/IeJIaTh BCE KJIETKU KPACHBIMU?
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MATEMATHUYECKHUMT BOM Ned. 23.02.2019

MJIAJIIAS TPYIIIA: BBICIHIAS JIUTA;
ITEPBASI JIUTA, BOM 3A 1 MECTO

1. Ha oxpy>xHOCTH OTMeuYeHbI BepiinHbl npaBuibHOro 2000-yrogbHUKA U LIEHTP
OKpY>XHOCTH. J[BO€ TO oOYepeard COEIUHSIIOT HX OTPE3KaMH. 3a XOJ MOXKHO
BBIOpaTh BEPIIMHY U COEAUHUTD €€ JIMOO C COCENHEN BEPIIMHOM, MO0 C LIECHTPOM
okpykHOCTH. [ToGexaaeT ToT, mociae Ybero xoJaa MOXKHO 100paThCs MO OTpe3Kam
U3 JI000M OTMEUYEHHOW TOYKM B JIIOOYIO Npyryro. s KaXaoro HaTypalbHOTO
N > 3 onpenenuTte, KTO MOOEIUT NpU MPABUIBLHON UTPE: TOT, KTO XOJIUT MEPBBIM,
WM €T0 CONIEPHHUK.

2. CymiecTBYeT JIM HaTypaJbHOE YHCIIO N, KOTOPOE MOXKHO MPEICTABUTh KaK B BHJIC
n=a%-b, tak u B Buge N =b°-c, rnea, buc — TPU PA3IUYHBIX HATYpPaTIbHBIX
JIEJTATENIS ynucaa N?

3. Haiinure Bce mpocThie 9ucia P, JUisl KOTOPBIX CYIIECTBYIOT TAKUE HATYPaIbHBIC
p’+1 m?
p+1 n*

N1 m, 4To

4. Tpoliky rUpb Ha30BEM YPABHOGEULEHHOU, ECTTA OHA U3 ITUX TUPb BECUT CTOJIBKO
e, CKOJIBKO JiBe Jipyrue BMecte. Mimeerca Habop u3 2019 rupb pa3inyHbIX BECOB.
[letst yrBep>kaaeT, 4To AJisl JIFOOBIX JBYX THPh 3TOr0 HAOOpa OH MOXKET MOA00paTh
TPEThI0O THPKO U3 TOTO XK€ Habopa TakK, YTOObBl OHHM OOpa30BBIBAIU
ypaBHOBEUIEHHYIO TpoiKy. MoxeT niu [letst ObITh mpaB?

5. HeckoabKO TEHHHUCHCTOB HUI'par0T Ha BBUICT: TOT, KTO IIPpOUI'PaAJI, HC IIPUHUMACT
yY4aCTHA B I[ﬂJIBHCﬁIHPIX MmapTusax. TOT, KTO BBIOMJI XOTS OBl ABOHUX, ITOJIy4aCT 3BAHUC
MCTranurpokKa. J_IOKa)KI/ITe, YTO B JIFOOOM MOMEHT TYpHHPA OOBIYHBIX HUI'POKOB CpCan
BBIJICTCBIINX 6OJ'II>HIC, 4eM MCTAauTIpOKOB.

6. Kaxxnas kierka tabmuiel 2019%x2019 nokpaiiieHa B KpacHBINM I CUHUHN IIBET.
3a ouH XOJ MOXXHO BBIOpAaTh CTPOKY M CTOJOEI] U TOMEHsTh 1BeTa Bcex 4037
KJIETOK B HUX Ha MPOTUBOIOJIOKHBIE (KpAaCHBIN Ha CUHUM 1 HA000pOT). [lokaxuTe,

TaKUMH OTIEpallusIMA MOXXHO JTOOHTHCS TOT'O, YTO KPACHBIX KJIETOK CTaHET HE
ooJbite 2018.

[. J17151 MOJIOKUTEIBHBIX YHCEN X, Y, Z TOKaXKUTE HEPABEHCTBO
X?7(4x-3y)+y?x(4y—-3z)+z%y(42-3x) > 0.

8. B octpoyronbaOoM Tpeyronsauke ABC mpoBenens! Beicota AH, meauana BM, u

ouccekrpuca CD. Otpesku BM u CD nepecekatorcs B Touke K. Okazanoch, 4To
KB = KC. Hokaxwute, uto KM = KH.
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MATEMATHYECKHUU BOM Ned. 23.02.2019
MJUIAJIHIASA I'PYIIIA, IIEPBASA JIUTA, BOUA 3A 3-10 MECTA

1. Ha oxpy>xHOCTH OTMEeuYeHbI BepinHbl npaBuiabHOro 2000-yrogbHUKA U LIEHTP
OKPYXKHOCTU. J[BO€ MO ouepeau COEAMHSIOT HUX OTpe3KaMH. 3a XOJ MOXKHO
BBIOpATh BEPIIMHY U COSTUHUTD €€ IMOO C COCEIHEN BEPIIMHOM, TUOO0 C LIECHTPOM
okpykHOCTHU. [ToGexaaeT ToT, mocie Ybero Xoaa MOKHO 100paThCs O OTPE3KaM
U3 110001 OTMEUEHHOM TOYKH B JIH00YI0 Jpyryro. KTo mobeauT npu npaBuiibHOM
UTPE: TOT, KTO XOJUT NEPBBIM, UIIA €T0 CONEPHUK.

2. CylIecTBYET JIM HATypaabHOE YUCIIO N, KOTOPOE MOYKHO IIPEICTABUTh KaK B BU/IC
n=a?-b, tak u B BUge N =b?-C, rae a, b ¥ C — TPy pasIUUHBIX HATYPaNIbHBIX
JeUTeINs yncia N?

3. Haiigute Bce mpocThie Yyncia P, A1 KOTOPBIX CYIIECTBYIOT TaKKE HATypalbHbIC
p’+1 m?

p+1 n?*’

N1 m, 4To

4. Tpoliky rUpb Ha30BEM YPABHOBEUIEHHOU, ECTTU OJIHA U3 ITUX TUPb BECUT CTOJBKO
&Ke, CKOJIBKO JiBe ipyrue BMecte. Mmeercs Habop u3 2019 rupb pa3nanyHbIX BECOB.
[letst yrBep>kaaeT, 4To AJisl JIFOOBIX JBYX THPh 3TOr0 HAOOpa OH MOXKET OA00paTh
TPEThI0O THUPIO U3 TOTO XK€ Habopa TakK, YTOObBI OHM OOpa30BBHIBAIU
ypaBHOBENMIEHHYIO TpouKy. MosxeT i Iletst ObITh mpaB?

5. HeckoJibko TEHHUCHUCTOB UrPAlOT Ha BBUIET: TOT, KTO MPOUTPAJI, HE IPUHUMAET
y4acTHsl B JAIbHEHITUX TTapTUSX. TOT, KTO BBIOKII XOTsI ObI IBOMX, IMOJTyYaeT 3BaHUE
Meraurpoka. Jlokaxxure, 4Tto B 1000 MOMEHT TypHHUpPA OOBIYHBIX UTPOKOB CpPEIU
BBUIETEBIINX OOJIbIIE, YEM METAaUTPOKOB.

6. Ha kieTtuaToil IJIOCKOCTH PacMoOJIOKEHBI TPU KBaapaTa Nxn,
oOpazytomue Qurypy, M300pakEHHYIO Ha PHUCYHKE (COCEIHHE
KBaJpaThl COMPHUKACAIOTCA MO OTPE3KYy JUIMHBI 1 — CTOpOHE
kieTku). Hadioure Bce N> 1, mpu KOTOPHIX (PUTYPYy MOXKHO
3aMOCTHUTb MIMTKamMu 1x3 u 3x1.

1. I[JIH HCOTPHUILIATCIBHBIX 4YHCECT X, Y H Z JOKAXUTC HCPaBCHCTBO

2 2 2
. X YA
ming(x-y)*,(y - 2", (2 )< ==L
8. B octpoyronbaoM Tpeyronsuuke ABC npoBenensl Beicota AH, meanana BM, u
ouccekrpuca CD. Otpesku BM u CD nepecekatorcs B Touke K. Okazanoch, 4To

KB = KC. Hokaxwute, uto KM = KH.
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MATEMATHUYECKHUMT BOM Ned. 23.02.2019

MJAIIIAS I'PYIIIA: IIEPBAS JIUTA, BOU 3A 11 MECTO;
BTOPAS JIUTA

1. ITo kpyry ctosT N Ba3. MIMeroTCsl Takyke MHOTO allbiX M OelbiX po3. Tpedyercs
MOCTaBUTh B KAXKIYIO Ba3y MO JBE PO3bI TaK, YTOOBI KOJIMYECTBO OENBIX pO3 B
TFOOBIX ABYX COCETHMX Ba3ax ObLIO HEUETHBIM. [Ipr Kakux N 3TO BO3MOKHO?

2. JIOKa)KuTe, 4TO CyHIECTBYET OECKOHEYHO MHOI'O HATYpPaIbHBIX YHCEN N, KOTOPBIE
MOKHO TIPEACTaBUTh B BHAe N=a’-b u B Buge n=¢>-d, tne a, b, c uw d —
HaTypaJbHbIE JEIUTENN YKciia N 1 a # C.

3. JlecaTuuHas 3anuch uyncia A COCTOUT U3 M eAUHUILL, a ACCATUYHAS 3aIUCh YUCa
B cocTout u3 N equuui. Haiinure Bce mapbl M U N, 11 KOTOPBIX ITpou3BeaeHue AB
SBJISIETCS. MAJIUMHAPOMOM (T. €. YUTACTCS OJMHAKOBO CJI€BAa HAIpaBO M CIIpaBa
HaJIeBO).

4. TpoliKy THpb Ha30BEM YPABHOBEUIEHHOU, ECITH OJTHA U3 ITUX TUPb BECUT CTOJIBKO
e, CKOJIbKO JiBe Apyrue Bmecte. Imeetcs Habop u3 2000 rupb pa3anyHbIX BECOB.
[leTs yTBep:kmaeT, 4To AJis JH0OBIX IBYX THPh 3TOr0 HAOOpa OH MOXKET M0A00paTh
TPETHIO TUPIO U3 TOTO k€ HA0Opa Tak, YTOObI OHM OOPA30BBIBATIN YPABHOBEIICHHYIO
Tporiky. Moxet nu IleTst ObITh TIpaB?

5. HeckoabKO TEHHHUCHCTOB HUI'parOT Ha BBUICT: TOT, KTO IIPpOUT'PaAJI, HC IIPUHUMACT
Y4aCTHAg B I[ﬂJIBHCﬁIHPIX MmapTusax. TOT, KTO BBIOMJI XOTS OBl ABOHUX, ITOJIYYACT 3BAHUC
MCIanurpokKa. I{OKa)KI/ITe, YTO B JIFOOOI MOMEHT TYPHHUDa OOBIYHBIX HI'POKOB Cpcan
BBIJICTCBIINX 6OJ'II>HIC, 4EM MCTauT'pOKOB.

6. Ha kieTuaToil MIOCKOCTH pacIoOKEHbl TPU KBajpaTa Nxn,
oOpasyriiue Qurypy, M300paxEHHYIO Ha PHUCYHKE (COCeTHUE
KBaJpaThl COMPHUKACAIOTCA MO OTPE3KYy JUIMHBI | — CTOpoOHE
kierku). Halimure Bce N> 1, mpu KOTOPBHIX (GUTYPY MOXKHO
3aMOCTHUTb MIMTKamMu 1x3 u 3x1.

1. I[JIH HCOTPHUILIATCIBHBIX 4YHCECT X, Y H Z JOKAXUTC HCPaBCHCTBO

min{(c— Y, (y — 2% (2= 07} < X y2 *z

8. B tpeyronsnuke ABC yron A pasen 40°, yron B pasen 20°, a AB-BC = 2.
Haiinute nimuny ouccektpuch yria C.




LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHYECKHUU BOM Ned. 23.02.2019
I'PYIIIA «CTAPT», BBICIIAS JIUTA, BOU 3A 1-4 MECTA

1. Tpoiiky rupb Ha30BEM YPABHOBEUIEHHOU, €CITH OJIHA U3 TUX TUPb BECUT CTOJIBKO
e, CKOJIBKO JiBe ipyrue BMecte. Mimeercsa Habop u3 2019 rupb pa3niuyHbIX BECOB.
Cepexxa yTBEpXKAAa€T, UTO IS JIFOOBIX JIBYX THUPh 3TOr0 Habopa OH MOXKET
moJ00paTh TPEThIO THPIO M3 TOro K€ Habopa Tak, 4ToObl OHHM OOpa30BBIBAJIU
ypaBHOBELIEHHYIO Tpoiky. MoxeT i Cepexa ObITh MpaB?

2. Jlokaxkute, 4TO JJIs1 JIFOOOTO HATYPaIBHOTO N > 3 MOXHO PACCTaBUTh MO KPYTY
N pa3IUYHBIX HATYPaIbHBIX YUCEI TaK, YTOOBI CyMMa JTI0OBIX IBYX COCETHUX ObLia
KBaJIpaTOM HaTypaJIbHOTO YHCIIA.

3. HeckoJibko TEHHUCHUCTOB UTPAlOT Ha BBUIET: TOT, KTO MPOUTPAJI, HE IPUHUMAET
y4acTHsl B JAIbHEHITUX TapTUsX. TOT, KTO BHIOKJI XOTsI ObI IBOMX, MMOJy4aeT 3BaHUE
Meraurpoka. Jlokaxxure, 4Tto B 1000 MOMEHT TypHUpPA OOBIYHBIX UTPOKOB CPEAU
BBUJICTEBIINX OOJIBIIE, YEM MEraurpPOKOB.

4. V3BecTHO, yTo uncio 52°%° umeer 1412 nudp u HaunHaercs ¢ uudpsl 1 (1.€. ero
camasi JieBas nudpa pasHa 1). CKOJIBKO CyIIECTBYET TAKUX HATypaIbHBIX YHCE N,
He nipeBocxosamux 2019, nis koTopbix uncio 5" HaunHaeTcst ¢ uudpsl 17

5. Io xkpyry paccrasieno 100 Touek: 50 kpacHbIX 1 50 CHHUX, TPUYEM KPACHBIE U
cuHUE TOYKHU uyepenyrorca. [lanna u BomOar urparot B urpy. XoasT 0 O4epeiu,
HaunHaeT [Tanga. Kaxxapiit 13 UTpOKOB CBOUM XOJ0M MOKET COSIUHUTH OTPE3KOM
JIB€ Pa3HOLIBETHHIE TOYKH, MPUIEM HUKAKKE JIBA MTPOBEAEHHBIX OTPE3Ka HE MOTYT
UMETh OOIIUX ToudeK (Jake KoHIOB). IlaHaa KaXAbIM XOJOM MPOBOAUT OJUH
oTpe30k, a BombaT — poBHO aBa oTpes3ka. [IpourpsiBaeT TOT, KTO HE MOXKET
caenath xo1. KTo BeIMrpaeT mpu npaBuIbHON Urpe?

6. HexoTopslie 8 KJIETOK HIDKHEN CTPOKH TaOIUIbl 9% moKpalieHbl B CHHUH IIBET,
a BCE OCTaJIbHBIC KJIETKH TaOJMIIbI — B KPACHBIA. 3a OJHY OIEpPaIui0 MOKHO
BBIOpaTh CTPOKY W CTOJIOCI] M TOMEHATH IBeTa BceX 17 KIETOK B HUX Ha
MPOTUBOIOJIOXKHBIE (KpAaCHBIM Ha CUHUM M HA000pOT). JloKaXuTe, 4TO TaKUMU
oTiepaIMsMu HeJb3s ClIeJIaTh KOJTUYECTBO CUHUX KJIETOK MEHBIIIE 8.

/. CyIiecTByeT JIM HaTypajabHOE YHUCIIO N, KOTOPOE MOKHO MPEJCTABUTH KaK B BUIC
n=a%h, tak u B Bume N=b°-c, rnea, buc— TPU PA3IUYHBIX HATypaIbHBIX
JEUTENS urciaa N?

8. Ilets BbIOpan 980 HaTypaybHBIX uKceN (He 00sA3aTEIbHO Pa3UyHbIX), CPEau
KOTOPBIX €CTh Bce unciia oT 1 10 44. Moryio M Tak CIy4YUThCs, 4YTO B KAKOM ObI
nopsiake IleTs ux HU 3amwucan, MEPBOE YKUCIO, CyMMa MEPBOTO U BTOPOTO YHCIA,
CyMMa IIEpBOro, BTOPOTO ¥ TPETHETO YUCIIA U T.JI. 1O CyMMBbI Bcex 980 yucen natoT
pa3HbI€ OCTATKM IpH AejaeHuu Ha 10007



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUUYECKHUUW BOU Ned. 23.02.2019

I'PYHIIA «CTAPT», BBICIIAS JIMT'A, BOU 3A 5-8 MECTA;
HHEPBAS JIMT'A, BOU 3A 1-4 MECTA

1. Tpoliky rupb Ha30BEM )PABHOBEULEHHOU, €CIN OJIHA U3 ITHX TUPb BECUT CTOJIBKO XK€,
CKOJIbKO nBe apyrue Bmecte. Mmeercss Habop u3 2019 rups pasznuusbix BecoB. Cepexa
YTBEPKJIA€T, UTO JJIS JTIOOBIX ABYX THPb 3TOr0 HA0Opa OH MOKET M0100paTh TPETHIO THPIO U3
TOTO e Habopa Tak, 4ToObl OHM OOpa30BBIBAJIM YpPaBHOBEUICHHYIO TpOWKYy. Moker mu
Cepexa ObITh TIpaB?

2. Ilets, Bacs u I'ena OoIHOBpEMEHHO BBIIUIM W3 IIKOJbI U OTIPABWIMCH B KUHOTEATD,
KOTOPBIM HaxXOoAUTCA B 17 KUIOMETpax OT IIKOJBL. Y HUX €CTh OJMH BEJOCHIIE] HA TPOUX, a
Ha IYTH OT LIKOJIBI IO KHHOTEATPa €CTh IBE BEJIOCUNIEAHbIEC CTOAHKHU. OHU pemmnid, uTo [lers
MPOEAET HA BEJIOCUIEAE O NEPBOM CTOSHKH, OCTABUT BEJIOCHUIIEI TaM, a JAJbIIC MOWAET
nemkoM. Bacsd mouaer memkoM 10 MEpBOM CTOSAHKH, MPOEAET Ha BEJIOCHUIIENE 10 BTOPOU
CTOSIHKH, a JTAJIbIIIE MOWJIET MEMKOM. ['eHa MOWIET MEMIKOM 0 BTOPOM CTOSIHKH, a OTTyla
JOEAET Ha Bejocurene 10 kuHorearpa. Ilers xoauT co ckopocThio 5 kM/4, Bacs — 4 kM/4,
['ena — 6 kM/u4, a €34T Ha BEJOCHUIIE/IE OHU BCe cO cKopocThio 20 km/4. Bee Tpu manbunka
NpUOBLINA K KWHOTEATPy OAHOBpeMeHHO. HaiiuTe, kakoe paccTossHUE poexa Ha BEJIOCUTIEIC
KaKIbIHA U3 MaJIbUYNKOB.

3. HeckoJIbKO TEHHUCHCTOB UTPAIOT HA BBUICT: TOT, KTO MPOWTPAJI, HE MIPUHUMAET yJacTus B
JMaIbHEUIUX TapTusix. TOT, KTO BBIOMJ XOTS ObI JBOMX, IMOJIyd4aeT 3BaHUE MeETraurpoka.
Jlokaxkure, 9TO B JIFOOOH MOMEHT TYpHHUPA OOBIYHBIX UTPOKOB CPEIU BHIICTEBIIUX OOJIBIIIE, YEM
METanuTPOKOB.

4. HaiimuTe HaMMEHbIIIEE HATYypaJlbHOE YKCIIO, Y KOTOPOTO HAWAYTCS TPU PA3IMUHBIX
HaTypaJIbHBIX JETUTENS, OTIIMYHBIX OT HETO CaMoro, cyMMma KoTopbix pasHa 100100.

5. ITo kpyry paccraBneno 100 Touek: 50 kpacHbix U 50 CHHUX, MPUYEM KpacHbIC U CUHHUE
Touku yepenytorcd. [langa u BomOar urpator B urpy. XoasT no ouepeau, HaunHaet [lanaa.
Kaxxnplii U3 UTPOKOB CBOMM XOJIOM MOYKET COEAUHUTH OTPE3KOM JIBE PA3HOLIBETHBIE TOUYKH,
npu4€M HUKAKUE JIBa MTPOBEAEHHBIX OTPE3Ka HE MOTYT UMETh OOIIMX TOYEK (Jake KOHIOB).
[langa KakIbIM XOJIOM MPOBOJMT OJMH OTpe30K, a BomOar — poBHO JBa OTpe3Ka.
[IpourpeIBaeT TOT, KTO HE MOKET clienaTh xo1. KTo BeIMrpaeT npu npaBuibHOM Urpe?

6. HexoTopbie 8 kIeTOK HWXHEH CTPOKM TabIUIbI 9x9 mokpalieHsl B CHHUHN I[BET, a BCE
OCTaJIbHBIE KJIETKU TAOJMIIBI — B KpPacHbIN. 3a OJIHY OIEpaIdio MOKHO BbIOpAaTh CTPOKY U
CTOJIOCI] ¥ IOMEHSATH IIBeTa BceX 17 KIIETOK B HUX HA MMPOTUBOIIOIOKHBIE (KPACHBIN HA CHHHM
¥ Ha000poT). JlokakuTe, 4TO TAKUMH OTIEPALIUSIMH HETb3S CACNIaTh KOJIMUYECTBO CHHUX KJIIETOK
MEHbIIIE 8.

7. CyIIECTBYET JIM HATYPAJILHOE YKCIO N, KOTOPOE MOXKHO MPEJCTABUThL KaK B Buje N = a’-b,
Tak u B BUze N = b?>—C, rie @, b u ¢ — Tpu pasnM4HBIX HATypaNbHBIX JEIUTENS YHCa N?

8. Ilets BeIOpan 980 HaTypanbHBIX YuceN (He 003aTENHHO PA3JIMYHBIX ), CPEIU KOTOPHIX €CTh
Bce ymcia oT 1 10 44. Morio ju Tak CIIy4uThCs, 4TO B KakoM Obl opsiake [lets ux vy 3anucain,
NEepPBOE YKCII0, CyMMa MEPBOTO U BTOPOIO YKCIIa, CyMMa MEPBOT0, BTOPOr0 U TPETHErO Yucia
U T.J. 10 CyMMBbI Bcex 980 uuncen 1aroT pa3Hble OCTaTKu Ipu JeseHuu Ha 10007



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHUYECKHUMT BOM Ned. 23.02.2019

I'PYIIIA «CTAPT», IIEPBASA JIUT'A, BOU 3A 5-8 MECTA;
BTOPAS JIUTA

1. Tpoiiky rupb Ha30BEM YPABHOGEUIEHHOLL, ECITA OJIHA U3 3TUX TUPb BECUT CTOJBKO XKE€,
CKOJIbKO JiBe Japyrue BMmecte. Mmeercs Hadop u3 2019 rupe paznuunsix BecoB. Cepexa
YTBEPKIAET, YTO JJI JIIOOBIX JIBYX THPh 3TOTO HaOOpa OH MOXET MoJA00paTh TPEThIO
TUPIO U3 TOTrO XK€ Habopa Tak, 4YTOObl OHU OOPa30BBIBAIM YPABHOBEIICHHYIO TPOMKY.
Moxer nu Cepexa ObITh paB?

2. MO>KHO JI1 pacCcTaBUTh MO KPyTy 15 momapHo B3aMMHO MPOCTHIX HATYPAJTbHBIX YUCE
TaKuM 00pa3oM, 4TOOBI JJIsl TFOOBIX JIBYX CTOSIIIMX PSAIOM YHCENI UX YTPOEHHAs CyMMa
ObLJIa KBAJpaTOM HaTypajlbHOTO uncia’?

3. Heckonbko TEHHHCHCTOB WIPAIOT HA BBUIET: TOT, KTO MPOWUrpall, HE MPUHHUMAET
ydacTus B JajdbHEHIMX mapTusix. ToT, KTO BbIOWI XOTs Obl IBOUX, MOJIYyYAaeT 3BAHUE
Meramrpoka. Jlokaxxute, 4ro B JIO00M MOMEHT TypHHpPa OOBIYHBIX UIPOKOB Cpenu
BBUIETEBIINUX OOJIbLIE, YEM METAaUTPOKOB.

4. Haitgute HauMeHblllee HATYpallbHOE YUCIIO, Y KOTOPOTrO HAWIYTCA TPU PA3IHMYHBIX
HATypallbHBIX JEIUTENS, OTIIMYHBIX OT HErO0 CaMoro, cymma kotopsix paBHa 100100.

5. ITo xpyry paccraBneno 100 Touek: 50 kpacHbIX ¥ 50 CHHHUX, NPUYEM KPACHBIE U CHHUE
Touku yepenyrorcs. [langa u BomOar urpator B urpy. Xoaar no odepenu, HaunHaeT
[Tanma. Kaxnapli U3 UTPOKOB CBOMM XOJIOM MOXET COCIUHHUTH OTPE3KOM JIBE
Pa3HOIIBETHBIC TOUKH, TPUUEM HUKAKUE JBA MPOBEACHHBIX OTPE3Ka HE JOJKHBI UMETh
oOmux Touek (mgaxke KOHIOB). [laHma KaXJapIM XOJIOM MPOBOAUT OJUH OTPE30K, a
BomMbatr — poBHO nBa oTpeska. [IpourpsiBaeT TOT, KTO HE MOXKET caenaTh xona. Ko
BBIMTPAET NP MPABWIHHOM UTpe?

6. YrioBas kieTka TaOauIel 9x9 mokpaiieHa B CHHHM 1[BET, a ocTaibHbIe 80 KIETOK
TaONHIBI — B KpacHBIM. 3a OJHY OMEpaIi0 MOXHO BBIOpATh CTPOKY M CTONOCI U
MIOMEHSITh I[BeTa BCeX 17 KJIETOK B HUX Ha MPOTHUBOIOJOKHBIC (KpaCHBIM HA CUHUU U
Ha000poT). JIoKaxuTe, 4TO TAKUMU OTIEpaIlMSIMHU HEJIb3s CAeIaTh BCIO JJOCKY CUHEH.

7. Ilponasen; Bacst xouer npoaaTh 6aHaubl 10 11eHe 40 pyOJIeii 3a KiiiorpamMm, a si0JI0Ku
no 50 pyOneit 3a kunorpamm. OnHako ero med mnpukasain npogaBaTh OaHanbl 3a 50
pyOneit, a s6moxku — 3a 40 pybnei (Toxe 3a kmimorpamm). Okazajaoch, 4TO TMOCHE
poJaXu Bcex (PPyKTOB BhIpyuka cocraBuia Ha 100 pyOieii Oonbie, yeM eciu Obl BCE
MIPOJIaBAJIOCh IO CTapbIM IleHaM. Ha CKONbKO KuUjIorpaMMOB OaHAHOB OBLIO MPOJAHO
OoublIIe, YeM sI010K?

8. Ilets BriOpan 980 HaTypanbHBIX YKcen (He 00s3aTEILHO PA3JIMYHbIX ), CPEU KOTOPHIX
ecThb Bce uucia ot 1 10 44. Morio Jiu Tak CIIy9uThCs, YTO B KakoM Obl mopsiake [lers nx
HU 3a1ucai, IePBOe YMCIIO, CyMMa IIEPBOTO U BTOPOTO YKUCIa, CyMMa MEPBOTO, BTOPOTO
Y TPETHETO YUCIIA U T.JI. 10 CYMMBI Bcex 980 uncen natoT pa3Hble OCTATKH MPU ICJICHUN
Ha 1000?



LIl YPAJIBCKUI TYPHUP FOHBIX MATEMATHKOB. KUPOB, 17-23.02.2019

MATEMATHYECKHUU BOM Ned. 23.02.2019
I'PYIIIA «CTAPT», TPEThS JIUTA

1. Jaubl 5 rupek. JlokaxuTe, 4TO MOKHO BBIOpATh KaKME-TO JIBE TUPbKHU TaK, YTOOBI
OCTaBIIIMECS TPU TUPBKU HENb3d OBLIO pa30uTh Ha JBE TPYMNIbI C PaBHBIMU
MaccaMH.

2. CYHIGCTBYIOT JAU TPpHU Pa3JIMYHBIX HATYPAJIbHbBIX 4YHCJIA4, BCC TPH IIOIIAPHBIX
CYMMBI KOTOPBIX — TOYHBIC KBa,Z[paTBI?

3. HeckoJibko TEHHUCHUCTOB UTPAIOT Ha BBUIET: TOT, KTO MPOUTpaJl, HE IPUHUMAET
y4acTHsl B JAIbHEHITUX TapTUsX. TOT, KTO BBIOKII XOTsI ObI IBOUX, MMOJy4aeT 3BaHUE
Meraurpoka. Jlokaxxure, 4Tto B 000 MOMEHT TypHUpPA OOBIYHBIX UTPOKOB CPEAU
BBUJICTEBIINX OOJIBIIE, YeM MErauTpPOKOB.

4, HaﬁHHTC HAMMCHBIICC HATYPAJIbHOC YHCJIO, Y KOTOPOI'o €CThb TPHU PA3ZJIMIHBIX
HaTypaJbHBIX ACIUTCIISA, OTJIIMYHBIX OT HEro CaMoro, CymMma KOTOPBIX pPaBHaA

100100.

5. ITo kpyry paccraBieno 100 Touek: 50 kpacHbIX ¥ 50 CUHMX, IPUYEM KPACHBIEC U
cuHue Touku yepenyrorcs. [langa u BomOar urpatot B urpy. XoasaT 10 OYEPEIH,
HauuHaeT [Tanma. Kaxaplii 13 UTPOKOB CBOMM XOJIOM MOYET COEIUHUTD OTPE3KOM
JIBE pa3HOIIBETHBIC TOUKH, MPUUYEM HUKAKHKE JIBA MPOBEIEHHBIX OTPE3KA HE JOJDKHBI
UMETh OOIMX ToudeK (make KoHIoB). IlaHma KaXkabIM XOJ0M IPOBOIAUT OIWH
oTpe3ok, a Bombar — poBHO nBa oTpe3ka. [IpourpsiBaeT TOT, KTO HE MOKET
caenarb xo. KTo BeIMrpaet npu npaBWIbHOU Urpe?

6. YrioBas kimerka Tabaumbl 9x9 mokpalieHa B CHHHM MBET, a ocTalbHBIC 80
KJIETOK TaOJUIIbl — B KPAaCHBIN. 3a OJHY ONEpalli0 MOXXHO BBIOpaTh CTPOKY U
cToJIOCI] M TIOMEHSTh IIBE€Ta BCeX 17 KIETOK B HHMX Ha MPOTHUBOIOJIOXKHBIC
(KpacHbId HA CMHUW W HA000poT). JloKaxuTe, 4TO TAKUMHU OINEPAUSIMHU HEJb3s
CIEJIaTh BCKO JIOCKY CUHEM.

7. Ilponasenr Bacs xouet mponaate 6aHanbl mo 1ieHe 40 pyOsieit 3a Kujgorpamm, a
010k 1o S50 pyOuseit 3a kuiorpamm. OHako ero med npukazal Mpo/IaBaTh
Oanansbl 3a 50 pyoseit, a so6moxku — 3a 40 pyosieit (Toxe 3a kustorpamm ). Okazanoch,
4TO MOCJIE MPOAAKU BceX (PpyKTOB BbIpyuka coctaBwmiia Ha 100 pyOneit OGomblie,
4eM eciM Obl BCE MPOJABAJIOCH MO CTapbiM IieHaM. Ha CKOJIBKO KHIIOrpaMMOB
O0aHaHOB OBLIO TIPOJIAHO OOJIBIIIE, YEM SOTOK?

8. Kietku kBagpara 3x3 mokpailleHbl B 9 pa3HbIX 1BETOB. Pa3peiiaercs CKOJIBKO
YTOJIHO pa3 MEPECTABIIATH CTPOKHU CO CTPOKAMU U CTONOLBI CO cTon0naMu. CKOJIBKO
pa3HBIX PACKPACOK KBaJapaTa MOXHO IOJy4UTh TakuM oOpa3zom? Packpackw,
NOJIy4aroIIMecss Jpyr W3 JApyra IOBOPOTaMH M IMEPEBOPOTAMM, CUUTAKOTCS
Pa3JINYHBIMH.



