XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATHUKOB. EKATEPUHBYPT, 28.11-04.12.2015

MATEMATHYECKHUU BOM Ne3. 3.12.2015
CTAPHIASA I'PYIIITIA, BBICIIHASA JIMTA

1. B octpoyronbHoMm TpeyroiasHuke ABC mnposenensl Ouccektpuca AD u Bbicota BE.
Hoxkaxwute, utro LCED > 45°.

2. Yepes cepenunbl quaroHaneir AC u BD uetrsipéxyronpauka ABCD npoBeneHs! mpsiMbie,
napauiensasie BD u AC cootBeTcTBeHHO. J[OKa)KUTE, YTO €CIU TOUKY MEPEecedeHHs ITHX
IPSIMBIX COEIMHUTH C CEpeMHAMHU BCeX CTOPOH yeThipéxyronpHruka ABCD, oH pa3o0bércs Ha
YEThIPE PABHOBEIMKHUX YACTH.

3. MexnyHapogHas KOH(MEpPEHIMsS MHOTOHOTHX CYIIECTB TIPOBOJIWUTCS HA BEPIIUHE
Crexnsiaaoir ['opbl. KosmyecTBa HOr y4YacTHMKOB — UETHBIE HaTypaJibHbIE 4YHUCIa
2a; <2a; < ... <2a, Cxuonsl CrekisHHOM [Opbl CKOJB3KM, OYEHb CKOJB3KH. YTOOBI
MOTHSITHCS] HA HEE WJIM CITYCTUTHCSA C HEE, CYIIECTBO TOJDKHO O0YTh XOTs ObI TIOJIOBUHY CBOUX
HOT B CICIHMAJIbHBIE AIBIIUHUCTCKUE OOTHHKU. Kakoe HauMeHbIllee KOJIMYECTBO TaKHUX
OOTMHOK HEOOXOAMMO 3amacTd oOpraHu3zaropam KoH(EpeHIuU, dYTOObl coOpaTh BCexX
YYaCTHUKOB Ha BEpIIUHE?

4. Ilpu KakuX HATypaTbHBIX N MOXHO Pa3nokuTh N(N—1)/2 kapTouek, MPOHYMEPOBAHHBIX
NOCJIeIOBATEIbHO HATypaldbHBIMH unciaamMu oT 1 10 N(n—1)/2, B N cTomok Takum o0pas3oM,
4TOOBI B JIOOBIX JBYX CTONKaX OBbLIO MO OJHOM KapTOUKE C MOCIEA0BATEIbHBIMA HOMEPAMU,
Wi ¢ Homepamu 1 u n(n—1)/2?

5. Kaxxzioe HaTypaiabHOE YHCIIO OKpAILIEHO JIMO0 B CHHMIA, MO0 B KpacHbIN 1BeT. OKa3aiocs,
9TO ISl IFOOBIX ABYX OJHOIBETHBIX uncel a u b ecnm uncio a—2b HarypanpHOE, TO OHO TOTO
e 1BeTa, 4To U &. CKOJIBKO CYIIECTBYET TAKHX PACKPACOK?

6. HaiizuTe Bce TpoOMKM BelleCTBEHHBIX umcen (@, b, ) takme, uro a(b?+c) = c(c+ab),
b(c?+a) = a(a+bc) u c(a®+b) = b(b+ca).

7. JIBa pa3HbIX HEYETHBIX IMPOCTHIX YHCIA P U ( BXOAAT B paszioxkeHue N! Ha mpocThie
MHOKHUTENIN B OAMHAKOBOM cTeneHu. JJokaxure, uro N < p(p+1)/2.

8. Jloxaxkurte, uto eciu a>+b? = a?b?u |a| = 1, |b| # 1, TO
a’ a" p b
1-a)®> (1+a)®> (1-b)® (@1+b)?




XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATHUKOB. EKATEPUHBYPT, 28.11-04.12.2015

MATEMATHYECKHUMT BOM Ne3. 3.12.2015
CTAPUIAS TPYIIIA, TIEPBAS JINTA

1. B uetsipéxyronbauke ABCD auaronanu AC u BD nepecekatorcs B Touke O moa npsMbIiM
yraoM. [Ipu atom DO-OB = AO-OC. JIyuun DA u CB nepecekatorcst B Touke M. Okazanocs,
yto DB = BM. Haitaute yron AMB.

2. Yepes cepenunbl quaronaneit AC u BD getsipéxyronsanka ABCD npoBeneHbl npsiMbIe,
napamutensasie BD u AC cootBercTBeHHO. J[OKaXKUTE, YTO €CIU TOYKY MEPECEUCHHS ITHX
IPSIMBIX COCTMHUTH C CEpEMHAMHE BCEX CTOPOH 4eThipéxyronbaruka ABCD, oH pa3o0béTcs Ha
YETHIPE PABHOBEIMKUX YACTH.

3. MexnynapoaHas KoH(pEpeHIMsT MHOTOHOTHX CYHIECTB MPOBOJUTCS Ha BEpIIUHE
CrexisinHor ['opbl. KosmuyecTBa HOr y4acTHHMKOB — UETHBIE HATypaJlbHbIE 4YHUCIa
2a; <2a; < ... <2a, Cxuonsl CrexisHHOM ['Opbl CKONB3KH, OYEHb CKOJIb3KUA. YTOOBI
MOJIHSTHCS HAa HEE UJIM CITYCTUTBHCA € HEE, CYIIECTBO JTOJKHO 00YTh XOTsI Obl IOJIOBUHY CBOUX
HOT' B CIELHMAJIbHBIE AIbIUHUCTCKHE OOTHMHKU. Kakoe HauMeHbllee KOJIMYECTBO TaKHX
OOTMHOK HEOOXOAMMO 3amacTd oOpraHu3zaropaMm KoH(pepeHIuu, 4YToObl coOpaTh BCeEX
YYaCTHUKOB Ha BepLIMHE?

4. lTano 2016 xapTodek, mpoHyMepoBaHHBIX uncnamu 1, 2, ..., 2016. MoxHO I 5TH KapTOUKU
Pa3oXHUTh B 64 CTONKM TaKUM 00pa3oM, YTOOBI B JIFOOBIX JBYX CTOMNKax ObUIA MO OJHOM
KapTOYKE C MOCIIE0BaTEIbHBIMI HOMEpaMH, Wi ¢ Homepamu 1 u 2016

5. Kaxxnioe HaTypaabHOE YHUCIIO OKpAIIEHO JIMO0 B CUHMIM, MO0 B KpacHbIH 1BeT. OKa3aiocs,
4TO JUIS JTFOOBIX JABYX OJHOIIBETHBIX uncel a u b ecim uncino a—2b HarypanbHOE, TO OHO TOTO
K€ 1IBETA, 4TO U &. CKOJBKO CYIIECTBYET TAKUX PACKPACOK?

y+1 z+1 x+1
x-1" y-1 B
HanOOoJIbIIIee BO3MOKHOE 3HAUCHHUE MPOU3BEICHUS XYZ.

6. HarypanbHbie yucna X, Y U Z TaKOBBI, YTO YHCIIA — uenble. Haiinure

7. JIBa pa3HbIX HEYETHBIX MPOCTHIX YMCIA P U (| BXOIAT B pasjoeHwe N! Ha mpoCThIe
MHOYHUTEJIH B OIMHAKOBOM cTeneHu. Jlokaxwure, uro N < p(p+1)/2.

8. JlokaxwuTe, uro ecnm a’+b? =a?b?wm |a| # 1, |b| # 1, To
a’ a’" b
(1-a)®> (1+a)®> (@1-b)®> (@+b)*




XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATHUKOB. EKATEPUHBYPT, 28.11-04.12.2015

MATEMATHYECKHUU BOM Ne3. 3.12.2015
CTAPHIASA I'PYIIIIA, BTOPAS JIMTA

1. B yetsipéxyronparnke ABCD auaronanu AC u BD nepecekarorcs B Touke O 1moj npsmMbiM
yrioM. Ilpu atom AO =20B u DO =20C. Jlyun DA u CB mnepecekatorcs B Touke M.
Oka3zanocsk, yto DB = BM. Haiinure yron AMB.

2. Yepes cepenunbl quaronaneit AC u BD getsipéxyronsarka ABCD npoBeneHbl npsiMble,
napamutensasie BD u AC cootBercTBeHHO. J[OKaXKUTE, YTO €CIU TOYKY TEPECEUCHHS ATHX
IPSIMBIX COCTMHUTH C CEpEMHAMHE BCEX CTOPOH 4eThipéxyronparuka ABCD, oH pa3o0béTcs Ha
YEThIPE PABHOBEIMKUX YACTH.

3. MexnaynapoaHass KoH(pEpeHIMs MHOTOHOTHX CYHIECTB MPOBOJUTCS Ha BEpIIUHE
CrexsstHHoi ['opbl. ¥V 11 yyacTHHKOB KOH(epeHnHu cooTBeTcTBeHHO 20, 22, 24, ..., 40 Hor.
Ckmonsl CrexnsiHHOW ['Opbl CKOJIB3KH, OYEHb CKOJB3KH. UTOOBI MOAHATHCS Ha HEE WU
CIYCTHUTBCS C HEE, CYIIECTBO JOJKHO OOYTh XOTs OBl MOJOBUHY CBOMX HOT B CHELMAJIbHbBIE
aNBIIMHUCTCKUE OOTHHKU. Kakoe HauMeHbIlee KOJIMYECTBO TAaKUX OOTHMHOK HEOOXOIUMO
3aracTy opraHu3aTopam KoH(epeHIH, 4ToObl cOOpaTh BCEX yYaCTHUKOB Ha BEpIIMHE?

4. Jlana mayka KapTo4ek, MPOHYMEPOBAHHBIX MOCIIEI0BATEIBHO HATYPAIbHBIMU YHCIIaMu OT 1
10 150. MoXHO 1 5TH KapTOUYKHU Pa3NIOKUTh MO BepuinHaMm 20-yrojibHUKAa TaKUM 00pa3oM,
4yTOOBl B JIIOOBIX JBYX BEpUIMHAX HAILIOCH MO OJHOM KapTOYKE C TMOCJEeI0BATEIbHBIMU
HOMEpamu?

5. Kaxxnoe HatypansHoe uncio ot 1 1o 100 okpaiieHo 100 B CHHUMN, TMO0 B KPACHBIN IIBET.
Oka3ajiock, 4To JJIs JTFOBIX IBYX OJHOIIBETHBIX 4Kced a u b, riae a > b, yrcno a—b Toro xe
uBeTa, yTo U a. CKONBKO CYIIECTBYET TAKUX PACKPACOK?

6. Tpéxznaunoe uyncio abC Haz0BEM ceomempuueckum, eciu ero HUQPPHI pa3InIHbl 1

o | T
T|lO

Ha ckonbko HanOobIIIee TeOMeTPHUECKOE YMCIIO0 OOJIbIIIe HAUMEHBIIIETO?

7. Jlna ckonbkux HaTypanbHeix N, Menbmux 1000, ypasaenue XX = N umeeT nonosxkurensHoe
pemeane? HanmoMuum, uto [X] — 3T0 HauOOJIBIIIEE [IET0e YHCII0, HE MMPEBOCXOIAIIEE X.

8. Jloxaxkure, uto eciu a>+b? = a?b?u |a| = 1, [b| # 1, TO
a’ a" p b
1-a)> (1+a)® (1-b)® (@1+b)?




XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATHUKOB. EKATEPUHBYPT, 28.11-04.12.2015

MATEMATHYECKHUMT BOM Ne3. 3.12.2015
MJUIAJIHAS I'PYIIIIA, BBICHIAS JIMTA

1. Pemite B HaTypaJiIbHBIX YKCIaX ypaBHeHHE 2*+3Y+7 = z1.

2. Kaxxsioe HaTypajabHOE YHUCIIO OKpAIIEHO MO0 B CUHMM, MO0 B KpacHbIN 1BeT. OKa3aliocs,
4TO JUIS JFOOBIX JABYX OJHOIIBETHBIX uncel a u b ecim uncino a—2b HarypanbHOE, TO OHO TOTO
e 1BEeTa, 4TO U a. CKOJIBKO CYIIIECTBYET TaKUX PACKPACOK?

3. [Ipu kakux HATypaJbHBIX N MOXHO pa3noxkuTh N(N—1)/2 kapTo4eK, MPOHYMEPOBAHHBIX
TIOCJICZIOBATEIbHO HATYpaIbHBIMH yuciamMu OT 1 1o N(N—1)/2, B N cTOMOK TakuM 00pa3om,
YTOOBI B JIFOOBIX BYX CTOMKaX ObLIO MO OAHOW KapTOUKE C MOCIEI0BATEIbHBIMA HOMEPAMH,
i ¢ Homepamu 1 u n(n-1)/2?

n n-1
4. Jlnst moGOro HATYPaIbHOTO N JOKAXKHTE, YTO YncIo 2° +2° +1 MMeer He MeHee, 4eM N
MPOCTBIX ACITUTENCH.

5. MexnyHaponHas KOH(MEpPEHIMST MHOTOHOTHUX CYIIECTB IPOBOAMUTCS HA BEpIIMHE
Crexiistnaon ['opel. KonnuectBa Hor ywactHukoB — 3710 100, 102, 104, ..., 200. CxinoHbl
CreknssHHOM ['OpBI CKOJIB3KH, OY€HBb CKOIB3KH. UTOOBI MOMHATHCSA HA HEE WIIM CITYCTHUTHCS C
Heé, CYIIECTBO JOJDKHO 00YTh XOTS ObI MIOJIOBUHY CBOUX HOT B CIEIIUAJIbHBIC aJIbIIMHUCTCKHE
Oootmnku. Kakoe HamMeEHbIIEE KOJIWYECTBO TaKMX OOTHMHOK HEOOXOIWMO 3allacTH
opraHu3aropam KoH(epeHIuH, 4ToObl coOpaTh BCeX yd4acTHUKOB Ha BepiuuHe? [logHumarh
OOTHHKHU Ha rOpPY M CITyCKaTh C TOPHI MOYKHO TOJIbKO Ha HOorax. Bce HOrHM CyIecTB OMHAKOBBI.

6. Kakoe HanboJplee KOJUYECTBO Z-TETPAMUHO (CM. PUCYHOK) MOKHO BBIp€3aTh
(mo kneroukam) w3 kBagpara 2015%2015 xnetok? TeTpamMHHO MOXKHO
MTOBOPAYMBAThH U MTEPEBOPAUNBATD.

(x+90C+y°) _9
C+yH? 8

8. B ocrtpoyromsHoM Tpeyroaprauke ABC mpomenenwsr Ouccektpuca AD m Beicota BE.

Jokaxute, utro LCED > 45°.

7. J171s1 IOJIOKUTETBHBIX YUCEN X U Y IOKKUTE HEPABEHCTBO 1<



XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATHUKOB. EKATEPUHBYPT, 28.11-04.12.2015

MATEMATHYECKHUMT BOM Ne3. 3.12.2015
MJIAJIHIAS I'PYIIIIA, IIEPBAS JIMT'A

1. Pemute B HaTypalibHBIX YKMCIaX ypaBHeHHE 2*+3Y—7 = zI.

2. Kaxxpoe HaTypalbHOE YHCIIO0 OKPAIICHO MO0 B CHHUI, MO0 B KpacHbI 11BeT. OKa3anoch,
9TO ISl IFOOBIX ABYX OJHOIIBETHBIX uncel a u b ecnm uncio a—2b HarypanbpHOE, TO OHO TOTO
e 1BeTa, 4To U &. CKOJIBKO CYIIECTBYET TAKMX PACKPACOK?

3. lano 2016 kapTodek, MpoHyMepOBaHHBIX yuciaamu 1, 2, ..., 2016. MoXHO JI1 3TH KapTOUKH
Pa3NoXUTh B 64 CTONKU TaKUM 00pa3oM, YTOOBI B JIFOOBIX JIBYX CTOMKax ObUIA MO OJIHOM
KapTOYKe C MOcIe0BaTeIbHBIMU HOMEpaMu, Wi ¢ Homepamu 1 u 20167

4. Jlano HaTypaibHOe uuciio N > 10. Bokpyr crona cuaut N yenosek. Ha kaxxioM U3 HUX HajeT
KOJIIAK CHUHETO WM KPacHOIrO IBETA, MPUYEM KaXKAbIH M3 CHUIAIIMX BUIUT TOJIBKO ILIBET
KOJIIMAKOB y IBYX coceied no ctony. Kaxkplil U3 3Tux N aroAei muumer Ha OymMa)kKe J1Ba YHCHa:
HOMEpP CBOETO MECTa U KOJIMYECTBO CUHUX KOJIAKOB, KOTOpOE OH BUAMT. [Ipu Kakux N mo BceM
TUM OyMa)KKaM MOHO HaBEpPHSIKA YCTAHOBUTh, HA KOM KaKOW KOJIITAK HAJIET?

5. Jlano wHatypambHoe uwmcio N> 1000, wumeromee Oosbmie S5 genuteneit. Ilycte
d;>dy>ds;>ds>ds — mare ero HaMOONBIIMX M OTVIMYHBIX OT N geinuTenei. MOoXKeT au
BBITIOJIHATHCS paBeHCTBO d;+dy+d3—ds+ds = n?

6. Kakoe HanbosbIee KOJTUYECTBO Z-TETPAMHUHO (CM. PUCYHOK) MOKHO BBIPE3aTh |
(mo kneroukam) wu3 kBagpara 2015%2015 xknetok? TeTpaMHMHO MOKHO ‘
MTOBOPAYMBAThH U MTEPEBOPAUNBATD.

(x+90C+y°) _5
(x®+y?)? 4

8. B tpeyronsauke ABC mpoBenensl ouccektpucsl AA;, BB; u CCy, oHE mepeceKnch B TOUKe

I. Okazanocs, uto Tpeyronbauk CCiB octpoyronpnsiii. Haiinute yrasr Tpeyronpanka ABC,

ecny u3BecTHO, 4to LAIB = 120°, a yrom Mexay BBICOTOH W OMCCEKTPHCON TPEyroJbHHUKA

ABC, mpoBenennsiMu 13 Touku C pasen 10°.

7. J171s1 OJIOKUTETBHBIX YUCEN X U Y IOKAKUTE HEPABEHCTBO 1<



XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATHUKOB. EKATEPUHBYPT, 28.11-04.12.2015

MATEMATHYECKHUMT BOM Ne3. 3.12.2015
MJUIAJIHIASA I'PYIIIIA, BTOPAS JIUTA

1. Pemute B HaTypalibHBIX YKMCIaX ypaBHeHHE 2*+3Y—7 = zI.

2. Kaxxpoe HaTypallbHOE YHCIIO0 OKPAIICHO JIU0O0 B CHHUIMA, THO0 B KpacHBIH 1BeT. OKa3anoch,
9TO ISl IFOOBIX ABYX OJHOIIBETHBIX uncel a u b ecnm uncio a—2b HarypanbpHOE, TO OHO TOTO
&Ke 1IBeTa, 4TO U a. CKOJIBKO CYIIECTBYET TAKUX PACKPACOK?

3. qaCOBHII/IK caciIall IIYTOYHBIC 9aChbl, B KOTOPLIX CTPCIKU UAYT C OOBIYHOM CKOpPOCTBIO, HO
JacoBasa I/II[éT 110 4aCOBOM CTPCIIKC, a MUHYTHAsA — IIPOTHUB. Bo ckoabko pa3 4amec CTpCIKH
BCTPCHYAKOTCA B IIYTOYHBIX Yacax, 4Y€M B OOBIYHBIX?

4. Bokpyr ctona cuaut 30 yenoBek. Ha kaxJ1oM U3 HUX HaJEeT KOJINAaK CHHETO WA KPACHOTO
L[BETA, MPUYEM KaXKIbIA U3 CUJSIIIIMX BUJNUT TOJIBKO LBET KOJIAKOB y IBYX COCEIEH I10 CTOJIY.
Kaxnapiii u3 stux 30 4denoBek MUIIET Ha OyMa)kKe JiBa 4YHCiIa: HOMEpP CBOETO MecTa U
KOJIMYECTBO CUHMX KOJIIIAKOB, KOTOPOE OH BUAMT. Beeraa jin no BceM 3TuM OyMakkaM MOXKHO
YCTaHOBUTH, HA KOM KaKOW KOJIIIaK HaJaeT?

5. CYMMa 100 MMOCJICAOBATCIIBHBIX HATYPAJBbHBIX YHMCCII OCIIUTCA HAa HAMMCHBIICC M3 HHUX.
Kakoe HanOoabIIee 3HAYEHNUE MOYKET IIPUHHUMATb 3TO HAMMCHBIICC YUCJI0?

6. Kakoe HanbosbIiee KOJTUYECTBO Z-TETPAMHUHO (CM. PUCYHOK) MOKHO BBIPE3aTh |
(mo kneroukam) wu3 kBagpara 2015%2015 xnetok? TeTpamMHHO MOXKHO
MOBOPAYUBAThH U MIEPEBOPAUNBATD.

3,3

X+ y)(X°+y7) _,
2, 2\2
(X +Yy%)
8. B rpeyronsauke ABC mpoBenensl ouccektpucsl AA;, BB; u CCy, oHM epeceKnch B TOUKe
I. Okazanocs, uto Tpeyronsauk CCiB octpoyronpnsiii. Haiinute yrasr Tpeyronpanka ABC,
ecny u3BecTHO, 4to LAIB = 120°, a yron Mexay BBICOTOM W OMCCEKTPHCON TPEyroJbHHUKA
ABC, mpoBenennbiMu 13 Touku C paBen 10°.

7. J171s1 IOJIOKUTETBHBIX YUCEN X U Y IOKAKUTE HEPABEHCTBO 1<



XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATHUKOB. EKATEPUHBYPT, 28.11-04.12.2015

MATEMATHYECKHUMT BOM Ne3. 3.12.2015
MJUIAJIHIASA I'PYIIIIA, TPETBS JIMTA

1. KakuM HauMeHBIIUM KOJMYECTBOM KBaJpaTOB 2X2 MOYKHO IOKPBITb, BO3MOXXHO, C
HAJIOKEHUSIMH, TTOBEpXHOCTh KyOuka 3x3x3? (IlokpbiBaTh Hajo MO KJIETOYKAM, NEPEruOAThH
MO>KHO TOJIBKO Yepe3 0JIHO peOpo KyOa U Tak, YTOObI KBaIpaTHK 3aKPbIBAJI POBHO 4 KJIETKH).

2. Kaxnoe HatypanbHoe uncio ot 1 g0 100 okparieno 0o B cuHUA, 1100 B KPaCHBIH 1IBET.
Oxa3aoch, 4To IS JIIOOBIX JIBYX OJHOIBETHBIX Yucel a u b, roe a > b, guciio a-b toro xe
1BeTa, 4To U a. CKOJILKO CYIISCTBYET TAKUX PACKPacok?

3. qaCOBHII/IK caciIall IIYTOYHBIC 9aChbl, B KOTOPLIX CTPCIKU UAYT C OOBIYHOM CKOpPOCTBIO, HO
qacoBasa I/II[éT 110 4aCOBOM CTPCIIKC, a MUHYTHAsA — IIPOTHUB. Bo ckoabko pa3 4ame CTpCIKH
BCTPCYAKOTCA B IIYTOYHBIX Yacax, UYCM B OOBIYHBIX?

4. Bokpyr ctona cuaut 20 yenoBek. Ha kaxxioM U3 HUX HAJET KOJIMAK CUHErO UM KPacHOTO
1[BETA, IPUYEM KaXKIbIA U3 CUIAIIMX BUAUT TOJIBKO LBET KOJIIIAKOB Y IBYX COCEIEH 110 CTOJIY.
Kaxnapiii u3 stux 20 yenoBek NuIIET Ha OyMaKKe JBa 4YHCIa: HOMEpP CBOEr0 MecTa U
KOJIMYECTBO CUHMX KOJIIIAKOB, KOTOPOE OH BUAMT. Beerna yim no BceM 3TuM OyMakkaM MOXKHO
YCTaHOBUTH, HA KOM KaKOW KOJIIIaK HaJaeT?

5. CYMMa 10 IMOCJICAOBATCIIBHBIX HATYPAJIBbHBIX YHUCCJI ACIIUTCA HAa HAUMCHBIIICC U3 HUX. Kaxkoe
HanOoJIbIIee 3HAUYCHHUE MOXKET IMIPUHUMAThb 3TO HAMMCHBIICC YUCao?

6. Kakoe HanbosbIee KOJTUYECTBO Z-TETPAMHUHO (CM. PUCYHOK) MOKHO BBIPE3aTh
(mo kieroukam) u3 mnpsamoyroibHuka 4x2015 knerok? TerpaMHMHO MOXKHO ‘
MMOBOPAYMBATh U IEPEBOPAUYNBATD.

P

7. Haiinute Bce Takue HaTypasibHbIE YMclia N M MPOCThIE Yucia P, 4TO N+ — — KBajpaT
n

HaTYpaJIbHOTO YHCJIA.

8. B rpeyronsauke ABC mpoBenensl ouccekTpucsl AA;, BB; u CCy, oHM mepeceKnch B TOUKe
I. Okazanocs, uto Tpeyronsauk CCiB octpoyronpnsiii. Haiinute yrasr Tpeyronsanka ABC,
ecn u3BecTHO, 4to LAIB = 120°, a yrom Mexay BBICOTOH W OMCCEKTPHCON TPEyroJbHHUKA
ABC, mpoBenennsiMu 13 Touku C pasen 10°.



XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATHUKOB. EKATEPUHBYPT, 28.11-04.12.2015

MATEMATHYECKHUU BOM Ne3. 3.12.2015
I'PYIIIIA «CTAPT», BBICIIAS JIUTA

1. Kaxxnoe HaTypalbHOE YMCIIO OKpaIleHO JIM0O B CHHUM, TUOO B KpacHbIH 11BeT. OKa3aioch,
4TO JUIS JFOOBIX JABYX OJHOIIBETHBIX uncel a u b ecim uncino a—2b HarypanbHOE, TO OHO TOTO
e 1IBEeTa, 4TO U a. CKOJIBKO CYIIIECTBYET TaKUX PACKPACOK?

2. Kakoe HanbombIIee KOJUYECTBO Z-TETPAMUHO (CM. PUCYHOK) MOYKHO BBIPE3aTh
(mo wmeroukam) wu3 kBagpata 2015%2015 «knerok? TerpamMuHO MOXKHO
MOBOPAYUBaTh U MEPEBOPAUUBATE.

3. Cymma 100 mocnemoBaTeNbHBIX HATYpaJbHBIX YHMCEN JEIUTCS HAa HaMEHbIIEe M3 HHX.
Kakoe Hanbosbiliee 3Ha4YeHNE MOKET IPUHUMATh 3TO HAUMEHBIIIEE YUCIIO?

4. JTano 2016 kapTodek, mpoHyMepoBaHHbBIX unciamu 1, 2, ..., 2016. MoHO 11 3T KapTOUKH
Pa3NoXUTh B 64 CTONKU TaKUM 00pa3oM, YTOOBI B JIFOOBIX JIBYX CTOMKax ObUIA IO OJIHOM
KapTOUKE C MOCJEA0BATEIbHBIMU HOMEPaMHU, Ui ¢ Homepamu 1 u 20167

5. B HEKOTOpOI KOMITAHUH Y KaX0ro, KpoMe 0JHOTO, poBHO 100 3HAaKOMBIX, a Y OCTaBIIETOCs
— 50 3HaKOMBIX. MOTJIO JIM TaK CIYYUThCs, 4TO JuIsi oObIX Tpéx mozaeh (A, B, C) u3 atoit
KOMITAaHUH CPEId OCTATBHBIX €CTh POBHO TPOE, KaXkIbIi U3 KOTOPBIX 3HAKOM K C A, m ¢ B, u ¢

C?

6. Hano mnatypanpHoe umcio N> 1000, umeromee Oonbiie S5 npenuteneit. Ilycthb
di>dy>d;>ds>ds — naTe ero HAMOONBIIMX M OTVIMYHBIX OT N aeinuteneii. MOoXeT Jau
BBITOJIHATHCS paBeHCTBO 0;+d,+d3—d4+ds = n?

7. KakumM HauMEHBIIUM KOJIMYECTBOM KBAJPATOB 2X2 MOXXHO MOKPBITh, BO3MOXKHO, C
HAJIOXSHUSIMH, TTOBEpXHOCTh KyOuka 3x3x3? (IlokpbeiBaTh HaJg0 MO KIETOYKAM, NMEPETrudaTh
MO>KHO TOJIBKO Yepe3 0JIHO peOpo KyOa 1 Tak, YTOOBI KBaIpaTHK 3aKPbIBAJI POBHO 4 KIETKH).

8. Jlano HarypanpHOe unciio N > 10. Bokpyr ctona cuaut N yenoBek. Ha kaxkom u3 HUX HazleT
KOJIIIAK CHUHETO WJIM KPACHOTO LBETA, NPUYEM KaXIblM U3 CUASIIUX BUJIUT TOJBKO IBET
KOJIIMTAKOB y JIBYX cocefiel mo ctomy. Kakplil u3 9Tux N Jroze nuieT Ha OyMaXkke J1Ba Yhcha:
HOMEp CBOEr0 MECTA U KOJIMYECTBO CUHUX KOJIMNAKOB, KOTOPOE OH BUAMT. [Ipu kakux N o BceM
3TUM OyMa)kKaM MO>KHO HaBEpHSIKA YCTAHOBHUThH, HA KOM KaKOM KOJMaK HaJeT?



XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATHUKOB. EKATEPUHBYPT, 28.11-04.12.2015

MATEMATHYECKHUU BOM Ne3. 3.12.2015
I'PYIIIIA «CTAPT», IIEPBAS JIMT'A

1. Kaxxnoe HatypansHoe yucio ot 1 g0 100 okparmieHo b0 B CHHUM, TU00 B KPACHBIN IBET.
Oka3ajock, 4To JJIs JTFOBIX IBYX OJHOIIBETHBIX 4Kcesd a u b, riae a > b, yncno a—b Toro xe
1BeTa, uTo U a. CKOJIBKO CYIIECTBYET TAKUX PACKPACOK?

2. Kakoe HanbombIIee KOJUYECTBO Z-TETPAMUHO (CM. PUCYHOK) MOYKHO BBIPE3aTh
(mo wmeroukam) wu3 kBagpata 2015%2015 «knerok? TerpamMuHO MOXKHO
MOBOPAYUBaTh U MEPEBOPAUUBATE.

3. Cymma 100 mocnemoBaTeNbHBIX HATYpaJbHBIX YHMCE JEIUTCS HAa HaMMEHbIIEE M3 HHX.
Kakoe Hanbosblliee 3Ha4eHNE MOKET IPUHUMATD 3TO HAUMEHBIIIEE YUCIIO?

4. JTano 140 xapTouek, MpoHyMepoBaHHbIX yuciaamu 1, 2, ..., 140. MoXHO 111 3TH KapTOUYKH
pa3noxuth B 17 cTONMOK TakuM 0Opa3oMm, 4TOOBI B JIFOOBIX JABYX CTOMKAaX OBUIM TIO OJHOMN
KapTOUKE C MOCIEA0BATEIbHBIMU HOMEPAMHU

5. B HEKOTOpOI KOMITAHUH Y KaX0ro, KpoMe 0JHOTO, poBHO 100 3HAaKOMBIX, a Y OCTaBIIETOCs
— 50 3HakoMbIX. MOTJ0 1M TaKk CIYyYUTHCS, YTO Y JIFOOBIX JIBYX JIFOJIEH M3 ATOW KOMITAHUU
POBHO Tpo€ OOIIUX 3HAKOMBIX?

6. Janmo mnHatypampHOoe umcio N> 1000, wumeromee Oomnpme S5 menuteneir. Ilycthb
d;>dy>d;>ds>ds — naTe ero HAaMOONBIIMX M OTIIMYHBIX OT N aeinuTencii. MOXeT Jau
BBITNOJIHATHCS paBeHCTBO 0;+d,+d3—d4+ds = n?

7. KakuM HavMEHBIIUM KOJIMYECTBOM KBAJApPAaTOB 2X2 MOYKHO NOKpPBITh, BO3MOXHO, C
HAJIOKSHUSIMH, TTOBEpXHOCTh KyOnka 3x3x3? (IlokpbeiBaTh HaJg0 MO KIETOYKAM, MEPETrudaTh
MO’KHO TOJIBKO Yepe3 OJHO peOpo KyDa U Tak, 4TOObI KBaJJPATUK 3aKPbIBaJ POBHO 4 KIIETKH).

8. Bokpyr crona cuaut 50 yenoBek. Ha kaxioM U3 HUX HAJET KOJMAaK CUHETO WM KPaCHOTO
[BETA, MPUYEM KOKIBIN U3 CUISIIIMX BUIUT TOJBKO IIBET KOJIIAKOB Y IBYX COCENIEH T10 CTOJY.
Kaxxapiii 3 31X 50 aroiei nmuieT Ha OyMaXkKe JiBa YMcia: HOMEP CBOCTO MECTa U KOJTMYECTBO
CHHHX KOJIIIAKOB, KOTOPOE OH BUJIUT. JIOKaKUTE, 4TO IO BCEM 3TUM OyMakKkaM MOYKHO Y3HATh,
KaKoro IIBE€Ta KOJIMAaK Ha Ka)XI0M U3 CUSIINX.



XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATHUKOB. EKATEPUHBYPT, 28.11-04.12.2015

MATEMATHYECKHUU BOM Ne3. 3.12.2015
I'PYIIIIA «CTAPT», BTOPAS JIMT'A

1. Kaxxnoe HatypansHoe yucio ot 1 g0 100 okparieHo 1160 B CHHUM, TUO0 B KPACHBIN IBET.
Oka3ajock, 4To JJIs JTFOBIX IBYX OJHOIIBETHBIX 4Kcesd a u b, riae a > b, yncno a—b Toro xe
1BeTa, uTo U a. CKOJIBKO CYIIECTBYET TAKUX PACKPACOK?

2. Kakoe HambobIee KOJTUIECTBO Z-TETPAMHUHO (CM. PHCYHOK) MOKHO BBIPE3aTh
(mo kieroukam) u3 mnpsamoyroiibHuka 4x2015 knertok? TerpaMHMHO MOXKHO |
MOBOPAYUBaTh U MEPEBOPAUUBATE.

3. Cymma 10 mocnenoBaTenbHBIX HATypaIbHBIX YMCET JSUTCS Ha HauMEeHbIee 3 Hux. Kakoe
HanOOoJIbIIIEe 3HAYEHNE MOXKET MPUHUMATh 3TO HAMMEHBIIIEE YUCII0?

4. JTano 140 xapTouek, MpoHyMepOoBaHHbIX yuciaamu 1, 2, ..., 140. MOXXHO JI1 3TH KapTOYKH
Pa3NOXKUTh MO BepuIMHaM |7-yrojapbHUKAa TaKUM 00pa3oM, 4TOOBI B JIIOOBIX JIBYX BEpIIMHAX
HaIJIOCh IO OJJHOM KApTOYKE C MOCIEI0BATEIbHBIMA HOMEPAMU?

5. B l'amnacrane umeroTcss B 0oOpallleHUM pa3MEHHbIE MOHETHI HECKOJIbBKUX HOMHHAJIOB
(mocrouHcTB). U3BecTHO, uTO MI0OYIO CyMMY OT 1 10 99 KPOH MOKHO YIIATUTh HE Oojiee YemM
11 moneramu. Kakoe HanMeHbIIee KOJIMYECTBO PA3IMUHBIX HOMHUHAJIOB MOXET OBITh B
oOpaiieHnn?

6. YacoBIIMK c/enall IyTOYHBIE Yachl, B KOTOPBIX CTPEIIKH UIYT C OOBIYHOW CKOPOCTHIO, HO
yacoBasi UJET M0 YaCOBOM CTPEJIKE, 4 MUHYTHAsl — MPOTUB. BO CKOJIBKO pa3 yaie CTpENKu
BCTPEYAIOTCS B IIYTOYHBIX Yacax, YeM B OOBIUHBIX?

7. KakuMm HanMMEHbBIIUM KOJMYECTBOM KBAJpaToB 2X2 MOXKHO HOKpPBITb, BO3MOXKHO C
HAJIOKEHUSIMH, TOBEpXHOCTh KyOuka 3x3x3? (IlokpbiBaTh HaJ0 MO KJIETOYKAM, EPETrHOATH
MO>KHO TOJIBKO Yepe3 0JIHO peOpo KyOa U Tak, YTOObI KBapaTHK 3aKpbIBAJI POBHO 4 KIETKH).

8. Bokpyr croma cuaut 2015 yemoek. Ha kak1oM U3 HUX HaJET KOJITIAK CHHETO MITH KPACHOTO
1BETA, TPUYEM KAXKIBIN U3 CUIAIIAX BUAUT TOJBKO LIBET KOJIMAKOB Y JIBYX COCENIEH MO CTOMY.
Kaxxpiii u3 cuasiimux numniet Ha OyMaXkke JiBa 9Kclia: HOMEP CBOETO MECTA M KOJIMYECTBO CHHHUX
KOJIITAKOB, KOTOPOE OH BUJUT. MOXHO JIM 10 3TUM OTBETAM YCTAHOBUTH, HA KOM KaKOW KOJITIAK
HaJeT?



